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ʆ57 ʆʙôʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʃʘʙʦʨʘʪʦʨʥʠʡ 
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2022. - 271 ʩ.  

ʋɼʂ 519.85 (075.8) 

ɹɹʂ 32.973.2-018ʷ73 

ʆ57 

ɺʠʢʣʘʜʝʥʦ ʤʘʪʝʨʽʘʣʠ ʜʦ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʨʘʢʪʠʢʫʤʫ ʟ 

ʦʙʦʚôʷʟʢʦʚʦʾ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ çʆʙôʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʝ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷè. ɺ ʧʦʩʽʙʥʠʢʫ ʥʘʚʝʜʝʥʦ ʫʤʦʚʠ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ, 

ʧʦʨʷʜʦʢ ʨʦʟʨʘʭʫʥʢʫ ʩʝʤʝʩʪʨʦʚʦʾ ʦʮʽʥʢʠ, ʪʝʦʨʝʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʨʘʢʪʠʢʫʤʫ, ʟʘʚʜʘʥʥʷ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʪʘ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʘʥʷʪʴ, ʧʝʨʝʣʽʢ ʢʦʥʪʨʦʣʴʥʠʭ ʟʘʧʠʪʘʥʴ ʜʦ ʢʦʞʥʦʾ ʪʝʤʠ. 

ɼʣʷ ʩʪʫʜʝʥʪʽʚ ʜʨʫʛʦʛʦ ʢʫʨʩʫ ʬʘʢʫʣʴʪʝʪʫ ʢʦʤʧôʶʪʝʨʥʠʭ ʥʘʫʢ ʪʘ 

ʢʽʙʝʨʥʝʪʠʢʠ ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ 

ʐʝʚʯʝʥʢʘ, ʷʢʽ ʥʘʚʯʘʶʪʴʩʷ ʟʘ ʦʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʦʶ ʧʨʦʛʨʘʤʦʶ 

çɯʥʬʦʨʤʘʪʠʢʘè ʩʧʝʮʽʘʣʴʥʦʩʪʽ 122 çʂʦʤʧôʶʪʝʨʥʽ ʥʘʫʢʠè.  

 

 

É ʆʤʝʣʴʯʫʢ ʃ.ʃ., 2022 
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ɺʉʊʋʇ 

 

ʅʘʚʯʘʣʴʥʘ ʜʠʩʮʠʧʣʽʥʘ çʆʙôʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷè 

ʚʭʦʜʠʪʴ ʜʦ ʧʝʨʝʣʽʢʫ ʦʙʦʚôʷʟʢʦʚʠʭ ʜʠʩʮʠʧʣʽʥ ʦʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʦʾ 

ʧʨʦʛʨʘʤʠ çɯʥʬʦʨʤʘʪʠʢʘè ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʟʘ ʦʩʚʽʪʥʴʦ-

ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʤ ʨʽʚʥʝʤ çʙʘʢʘʣʘʚʨè ʚ ʛʘʣʫʟʽ ʟʥʘʥʴ 12 çɯʥʬʦʨʤʘʮʽʡʥʽ 

ʪʝʭʥʦʣʦʛʽʾè ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 122 çʂʦʤʧôʶʪʝʨʥʽ ʥʘʫʢʠè. ɼʠʩʮʠʧʣʽʥʘ 

çʆʙôʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷè ʚʠʢʣʘʜʘʻʪʴʩʷ ʫ 3 ʩʝʤʝʩʪʨʽ 2 

ʢʫʨʩʫ ʚ ʦʙʩʷʟʽ ï 120 ʛʦʜ.  

(4 ʢʨʝʜʠʪʠ ECTS) ʟʦʢʨʝʤʘ: ʣʝʢʮʽʾ ï 28 ʛʦʜ., ʣʘʙʦʨʘʪʦʨʥʽ ʟʘʥʷʪʪʷï 

28 ʛʦʜ., ʢʦʥʩʫʣʴʪʘʮʽʾ ï 2 ʛʦʜ., ʩʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ ï 62 ʛʦʜ. ʋ ʢʫʨʩʽ 

ʧʝʨʝʜʙʘʯʝʥʦ 2 ʯʘʩʪʠʥʠ ʪʘ 2 ʢʦʥʪʨʦʣʴʥʽ ʨʦʙʦʪʠ. ɿʘʚʝʨʰʫʻʪʴʩʷ 

ʜʠʩʮʠʧʣʽʥʘ ï ʽʩʧʠʪʦʤ. 

ʄʝʪʘ ʜʠʩʮʠʧʣʽʥʠ ï ʟʘʩʚʦʻʥʥʷ ʙʘʟʦʚʠʭ ʟʥʘʥʴ ʟ ʦʩʥʦʚ ʦʙôʻʢʪʥʦ-

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʚʢʣʶʯʘʶʯʠ ʦʩʥʦʚʥʽ ʧʦʥʷʪʪʷ, ʧʘʨʘʜʠʛʤʠ 

ʪʘ ʧʨʠʥʮʠʧʠ ʦʙôʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʆʚʦʣʦʜʽʥʥʷ 

ʙʘʟʦʚʠʤʠ ʥʘʚʠʯʢʘʤʠ ʧʨʦʻʢʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ, ʨʦʙʦʪʠ ʟ 

ʥʘʡʙʽʣʴʰ ʚʞʠʚʘʥʠʤʠ ʰʘʙʣʦʥʘʤʠ ʧʨʦʻʢʪʫʚʘʥʥʷ, ʥʘʙʫʪʪʷ ʥʘʚʠʯʦʢ 

ʦʙôʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʦʚʦʣʦʜʽʥʥʷ ʤʦʚʦʶ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ C#. 

ʇʦʧʝʨʝʜʥʽ ʚʠʤʦʛʠ ʜʦ ʦʧʘʥʫʚʘʥʥʷ ʘʙʦ ʚʠʙʦʨʫ ʥʘʚʯʘʣʴʥʦʾ 

ʜʠʩʮʠʧʣʽʥʠ (ʟʘ ʥʘʷʚʥʦʩʪʽ): 

1. ɿʥʘʪʠ: ʦʩʥʦʚʥʽ ʧʦʥʷʪʪʷ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʧʨʠʥʮʠʧʠ 

ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤ; ʙʘʟʦʚʽ ʢʣʘʩʠʯʥʽ ʘʣʛʦʨʠʪʤʠ ʪʘ ʨʽʟʥʦʚʠʜʠ 

ʩʪʨʫʢʪʫʨ ʜʘʥʠʭ 

2. ɺʤʽʪʠ: ʧʨʦʻʢʪʫʚʘʪʠ, ʨʦʟʨʦʙʣʷʪʠ ʪʘ ʪʝʩʪʫʚʘʪʠ ʧʨʦʛʨʘʤʠ ʥʘ 

ʙʘʟʦʚʦʤʫ ʨʽʚʥʽ. 

3. ɺʦʣʦʜʽʪʠ ʝʣʝʤʝʥʪʘʨʥʠʤʠ ʥʘʚʠʯʢʘʤʠ: ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʤʦʚʘʤʠ 

C, C++. 

ɿʘʚʜʘʥʥʷ (ʥʘʚʯʘʣʴʥʽ ʮʽʣʽ): 

ʥʘʙʫʪʪʷ ʟʥʘʥʴ, ʫʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ (ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ) ʥʘ ʨʽʚʥʽ 

ʥʦʚʽʪʥʽʭ ʜʦʩʷʛʥʝʥʴ ʫ ʧʨʦʛʨʘʤʫʚʘʥʥʽ, ʚʽʜʧʦʚʽʜʥʦ ʦʩʚʽʪʥʴʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ 

çɹʘʢʘʣʘʚʨ ʟ ʢʦʤʧôʶʪʝʨʥʠʭ ʥʘʫʢè. ɿʦʢʨʝʤʘ, ʨʦʟʚʠʚʘʪʠ: 

ǒ ʟʜʘʪʥʽʩʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟʥʘʥʥʷ ʫ ʧʨʘʢʪʠʯʥʠʭ ʩʠʪʫʘʮʽʷʭ; 

ǒ ʟʜʘʪʥʽʩʪʴ ʦʮʽʥʶʚʘʪʠ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʷʢʽʩʪʴ ʚʠʢʦʥʫʚʘʥʠʭ 
ʨʦʙʽʪ; 

ǒ ʟʜʘʪʥʽʩʪʴ ʧʨʦʻʢʪʫʚʘʪʠ ʪʘ ʨʦʟʨʦʙʣʷʪʠ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʽʟʥʠʭ ʧʘʨʘʜʠʛʤ ʧʨʦʛʨʘʤʫʚʘʥʥʷ: 
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ʫʟʘʛʘʣʴʥʝʥʦʛʦ, ʦʙôʻʢʪʥʦʦʨʽʻʥʪʦʚʘʥʦʛʦ, ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ, 

ʣʦʛʽʯʥʦʛʦ, ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʤʦʜʝʣʷʤʠ, ʤʝʪʦʜʘʤʠ ʡ ʘʣʛʦʨʠʪʤʘʤʠ 

ʦʙʯʠʩʣʝʥʴ, ʩʪʨʫʢʪʫʨʘʤʠ ʜʘʥʠʭ ʽ ʤʝʭʘʥʽʟʤʘʤʠ ʫʧʨʘʚʣʽʥʥʷ. 

 

ʄʽʩʮʝ ʜʠʩʮʠʧʣʽʥʠ. ʅʦʨʤʘʪʠʚʥʘ ʥʘʚʯʘʣʴʥʘ ʜʠʩʮʠʧʣʽʥʘ 

çʆʙôʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷè  ʻ ʩʢʣʘʜʦʚʦʶ ʮʠʢʣʫ 

ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʦʩʚʽʪʥʴʦ-ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʛʦ ʨʽʚʥʷ 

çʙʘʢʘʣʘʚʨè.  

ɿʚôʷʟʦʢ ʟ ʽʥʰʠʤʠ ʜʠʩʮʠʧʣʽʥʘʤʠ. ɼʠʩʮʠʧʣʽʥʘ ñʆʙôʻʢʪʥʦ-

ʦʨʽʻʥʪʦʚʘʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷò ʻ ʙʘʟʦʚʦʶ ʜʣʷ ʟʘʩʚʦʻʥʥʷ ʚʩʽʭ ʽʥʰʠʭ ʢʫʨʩʽʚ 

ʪʘ ʩʧʝʮʢʫʨʩʽʚ ʧʨʦʛʨʘʤʽʩʴʢʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ, ʦʢʨʝʤʠʭ ʨʦʟʜʽʣʽʚ ʪʝʦʨʽʾ 

ʘʣʛʦʨʠʪʤʽʚ ʪʘ ʤʘʪʝʤʘʪʠʯʥʦʾ ʣʦʛʽʢʠ. 

 

ʈʝʟʫʣʴʪʘʪʠ ʥʘʚʯʘʥʥʷ ʟʘ ʜʠʩʮʠʧʣʽʥʦʶ:  

ʈʝʟʫʣʴʪʘʪ ʥʘʚʯʘʥʥʷ 
(1. ʟʥʘʪʠ; 2. ʚʤʽʪʠ; 3. ʢʦʤʫʥʽʢʘʮʽʷ; 4. 
ʘʚʪʦʥʦʤʥʽʩʪʴ ʪʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ) 

ʌʦʨʤʠ 

(ʪʘ/ʘʙʦ 

ʤʝʪʦʜʠ ʽ 

ʪʝʭʥʦʣʦʛʽʾ) 

ʚʠʢʣʘʜʘʥʥʷ ʽ 

ʥʘʚʯʘʥʥʷ 

ʄʝʪʦʜʠ 

ʦʮʽʥʶʚʘʥʥʷ ʪʘ 

ʧʦʨʦʛʦʚʠʡ 

ʢʨʠʪʝʨʽʡ 

ʦʮʽʥʶʚʘʥʥʷ (ʟʘ 

ʥʝʦʙʭʽʜʥʦʩʪʽ) 

ɺʽʜʩʦʪʦ

ʢ ʫ 

ʧʽʜʩʫʤʢ

ʦʚʽʡ 

ʦʮʽʥʮʽ ʟ 

ʜʠʩʮʠʧ

ʣʽʥʠ 

ʂʦʜ ʈʝʟʫʣʴʪʘʪ ʥʘʚʯʘʥʥʷ    

ʈʅ1.1 
ɿʥʘʪʠ ʦʩʥʦʚʥʽ ʧʦʥʷʪʪʷ 

ʦʙôʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ʃʝʢʮʽʷ, 

ʣʘʙʦʨʘʪʦʨ

ʥʝ ʟʘʥʷʪʪʷ 

ʂʦʥʪʨʦʣʴʥʘ 

ʨʦʙʦʪʘ, 

ʜʦʤʘʰʥʽ 

ʟʘʚʜʘʥʥʷ, 

ɯʩʧʠʪ 

16% 

 

ʈʅ1.2 
ɿʥʘʪʠ ʦʩʥʦʚʥʽ ʝʪʘʧʠ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇʉ. 

ʃʝʢʮʽʷ, 

ʣʘʙʦʨʘʪʦʨ

ʥʝ ʟʘʥʷʪʪʷ 

ʂʦʥʪʨʦʣʴʥʘ 

ʨʦʙʦʪʘ, 

ʜʦʤʘʰʥʽ 

ʟʘʚʜʘʥʥʷ, 

ɯʩʧʠʪ 

15% 

 

ʈʅ1.3 
ɿʥʘʪʠ ʰʘʙʣʦʥʠ, 

ʘʥʪʠʰʘʙʣʦʥʠ ʪʘ 

ʧʨʠʥʮʠʧʠ ʦʙôʻʢʪʥʦ-

ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʧʨʦʻʢʪʫʚʘʥʥʷ 

ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʃʝʢʮʽʷ, 

ʣʘʙʦʨʘʪʦʨ

ʥʝ ʟʘʥʷʪʪʷ 

ʂʦʥʪʨʦʣʴʥʘ 

ʨʦʙʦʪʘ, 

ʜʦʤʘʰʥʽ 

ʟʘʚʜʘʥʥʷ, 

ɯʩʧʠʪ 

20% 
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ʈʅ2.1 
ɺʤʽʪʠ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʘ 

ʧʨʘʢʪʠʮʽ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ 

ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ 

ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʃʘʙʦʨʘʪʦʨ

ʥʝ 

ʟʘʥʷʪʪʷ, 

ʩʘʤʦʩʪʽʡʥʘ 

ʨʦʙʦʪʘ 

ɿʘʭʠʩʪ 

ʣʘʙʦʨʘʪʦʨʥʦ

ʾ ʨʦʙʦʪʠ, 

ɯʩʧʠʪ 

23% 

 

ʈʅ3.1 
ʆʙˇʨʫʥʪʦʚʫʚʘʪʠ ʚʣʘʩʥʠʡ 

ʧʦʛʣʷʜ ʥʘ ʟʘʜʘʯʫ, 

ʩʧʽʣʢʫʚʘʪʠʩʷ ʟ ʢʦʣʝʛʘʤʠ 

ʟ ʧʠʪʘʥʴ ʧʨʦʻʢʪʫʚʘʥʥʷ 

ʪʘ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤ, 

ʩʢʣʘʜʘʪʠ ʧʠʩʴʤʦʚʽ ʟʚʽʪʠ 

ʃʘʙʦʨʘʪʦʨ

ʥʝ ʟʘʥʷʪʪʷ 

ɿʘʭʠʩʪ ʃʈ 10% 

 

ʈʅ4.1 
ʆʨʛʘʥʽʟʦʚʫʚʘʪʠ ʩʚʦʶ 

ʩʘʤʦʩʪʽʡʥʫ ʨʦʙʦʪʫ ʜʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ 

ʉʘʤʦʩʪʽʡʥ

ʘ ʨʦʙʦʪʘ 

ɿʘʭʠʩʪ 

ʣʘʙʦʨʘʪʦʨʥʦ

ʾ ʨʦʙʦʪʠ 

8% 

 

ʈʅ4.2 
ɺʽʜʧʦʚʽʜʘʣʴʥʦ 

ʩʪʘʚʠʪʠʩʷ ʜʦ 

ʚʠʢʦʥʫʚʘʥʠʭ ʨʦʙʽʪ, 

ʥʝʩʪʠ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ 

ʟʘ ʾʭ ʷʢʽʩʪʴ 

ʃʘʙʦʨʘʪʦʨ

ʥʝ ʟʘʥʷʪʪʷ 

ɿʘʭʠʩʪ 

ʣʘʙʦʨʘʪʦʨʥʦ

ʾ ʨʦʙʦʪʠ 

8% 

 

 

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ ʜʠʩʮʠʧʣʽʥʠ ʽʟ ʧʨʦʛʨʘʤʥʠʤʠ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʚʯʘʥʥʷ 

ʈʝʟʫʣʴʪʘʪʠ ʥʘʚʯʘʥʥʷ 

ʜʠʩʮʠʧʣʽʥʠ  

ʇʨʦʛʨʘʤʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʯʘʥʥʷ 

ʈʅ 

1.1 

ʈʅ 

1.2 

ʈʅ 

1.3 

ʈʅ 

2.1 

ʈʅ 

3.1 

ʈʅ 

4.1 

ʈʅ 

4.2 

(ʟ ʦʧʠʩʫ ʦʩʚʽʪʥʴʦʾ ʧʨʦʛʨʘʤʠ)        

ʇʈʅ9. ʈʦʟʨʦʙʣʷʪʠ ʧʨʦʛʨʘʤʥʽ 

ʤʦʜʝʣʽ ʧʨʝʜʤʝʪʥʠʭ ʩʝʨʝʜʦʚʠʱ, 

ʚʠʙʠʨʘʪʠ ʧʘʨʘʜʠʛʤʫ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟ ʧʦʟʠʮʽʡ 

ʟʨʫʯʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʤʝʪʦʜʽʚ ʪʘ 

ʘʣʛʦʨʠʪʤʽʚ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ ʚ 

ʛʘʣʫʟʽ ʢʦʤʧôʶʪʝʨʥʠʭ ʥʘʫʢ. 

+   +   + 
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ʇʈʅ15. ɿʘʩʪʦʩʦʚʫʚʘʪʠ ʟʥʘʥʥʷ 

ʤʝʪʦʜʦʣʦʛʽʾ ʪʘ CASE-ʟʘʩʦʙʽʚ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ, 

ʤʝʪʦʜʽʚ ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʽʟʫ 

ʩʠʩʪʝʤ, ʦʙ'ʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ 

ʤʝʪʦʜʦʣʦʛʽʾ ʧʨʦʻʢʪʫʚʘʥʥʷ ʧʨʠ 

ʨʦʟʨʦʙʮʽ ʽ ʜʦʩʣʽʜʞʝʥʥʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʜʝʣʝʡ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʽ 

ʚʠʨʦʙʥʠʯʦ-ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ. 

 + +  + +  
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ʉʭʝʤʘ ʬʦʨʤʫʚʘʥʥʷ ʦʮʽʥʢʠ. 

ʌʦʨʤʠ ʦʮʽʥʶʚʘʥʥʷ ʩʪʫʜʝʥʪʽʚ: 

ɼʦ ʪʨʝʪʴʦʛʦ ʪʠʞʥʷ ʩʝʤʝʩʪʨʫ ʩʪʫʜʝʥʪ ʧʦʚʠʥʝʥ ʚʠʟʥʘʯʠʪʠʩʷ ʟ 

ʬʦʨʤʦʶ ʨʦʙʦʪʠ ʥʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʘʥʷʪʪʷʭ, ʷʢʘ ʙʫʜʝ ʚʽʜʧʦʚʽʜʘʪʠ ʪʨʴʦʤ 

ʨʽʚʥʷʤ ʧʽʜʛʦʪʦʚʢʠ: ʚʠʩʦʢʠʡ (ʧʝʨʰʠʡ) ʨʽʚʝʥʴ,  ʩʝʨʝʜʥʽʡ (ʜʨʫʛʠʡ) ʨʽʚʝʥʴ 

ʯʠ ʧʦʯʘʪʢʦʚʠʡ (ʪʨʝʪʽʡ) ʨʽʚʝʥʴ ʪʘ ʧʽʜʪʚʝʨʜʠʪʠ ʩʚʽʡ ʚʠʙʽʨ ʧʨʦʭʦʜʞʝʥʥʷʤ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʦʧʠʪʫʚʘʥʥʷ. ʋ ʨʘʟʽ, ʷʢʱʦ ʟʜʦʙʫʚʘʯ ʚʯʘʩʥʦ ʥʝ ʟʨʦʙʠʚ ʚʠʙʽʨ 

ʩʚʦʛʦ ʨʽʚʥʷ ʚʠʢʣʘʜʘʯ ʟʜʽʡʩʥʶʻ ʮʝʡ ʚʠʙʽʨ ʩʘʤʦʩʪʽʡʥʦ ʚʨʘʭʦʚʫʶʯʠ 

ʨʝʡʪʠʥʛ ʟʜʦʙʫʚʘʯʘ ʟ ʜʠʩʮʠʧʣʽʥʠ çʇʨʦʛʨʘʤʫʚʘʥʥʷè 1-2 ʩʝʤʝʩʪʨʠ. 

- ʩʝʤʝʩʪʨʦʚʝ ʦʮʽʥʶʚʘʥʥʷ (ʟʘ ʨʽʚʥʷʤʠ):  

ɺʠʩʦʢʠʡ (ʧʝʨʰʠʡ) ʨʽʚʝʥʴ: 

1. ʂʦʥʪʨʦʣʴʥʘ ʨʦʙʦʪʘ (ʪʝʩʪ) 1: ʈʅ 1.1., ʈʅ 1.2 ð 10 ʙʘʣʽʚ / 6 ʙʘʣʽʚ. 

2. ʂʦʥʪʨʦʣʴʥʘ ʨʦʙʦʪʘ (ʪʝʩʪ) 2: ʈʅ1.3 ï 10 ʙʘʣʽʚ / 6 ʙʘʣʠ.  

3. ɼʦʤʘʰʥʽ ʟʘʚʜʘʥʥʷ 1, 2: ʈʅ 1.1., ʈʅ 1.2, ʈʅ1.3- 4 ʙʘʣʠ (3+1) / 3 ʙʘʣʠ. 

4. ɿʘʭʠʩʪ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ 1 (ʧʨʦʻʢʪʫ): ʈʅ 2.1, ʈʅ3.1, ʈʅ4.1, 

ʈʅ4.2 ï 14 ʙʘʣʽʚ / 8 ʙʘʣʽʚ.  

5. ɿʘʭʠʩʪ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ 2 (ʧʨʦʻʢʪʫ): ʈʅ 2.1, ʈʅ3.1, ʈʅ4.1, 

ʈʅ4.2 ï 8 ʙʘʣʽʚ / 5 ʙʘʣʽʚ. 

6. ɿʘʭʠʩʪ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ 3 (ʧʨʦʻʢʪʫ): ʈʅ 2.1, ʈʅ3.1, ʈʅ4.1, 

ʈʅ4.2 ï 14 ʙʘʣʽʚ / 8 ʙʘʣʽʚ. 

 

ɿʘʚʜʘʥʥʷ ʥʘ ʜʦʜʘʪʢʦʚʽ ʙʘʣʠ:   

1. ʅʝʬʦʨʤʘʣʴʥʘ ʦʩʚʽʪʘ: ʩʝʨʪʠʬʽʢʘʪ. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʮʴʦʛʦ ʧʨʘʚʘ ʩʪʫʜʝʥʪ 

ʧʦʚʠʥʝʥ ʜʦ 1 ʞʦʚʪʥʷ ʧʦʪʦʯʥʦʛʦ ʨʦʢʫ ʥʘʧʠʩʘʪʠ ʪʘ ʧʨʠʢʨʽʧʠʪʠ ʚ 

Classroom ʟʘʷʚʫ (ʚ ʷʢʽʡ ʟʘʟʥʘʯʝʥʦ ʬʦʨʤʫ ʢʦʥʪʨʦʣʶ, ʷʢʫ ʟʘʤʽʥʶʻʤʦ ʪʘ 

ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʦʙʨʘʥʠʡ ʢʫʨʩ) ʟʽ ʩʚʦʾʤ ʧʝʨʩʦʥʘʣʴʥʠʤ ʧʽʜʧʠʩʦʤ. ʂʫʨʩ 

ʧʦʚʠʥʝʥ ʙʫʪʠ ʧʦʧʝʨʝʜʥʴʦ ʫʟʛʦʜʞʝʥʠʡ ʟ ʚʠʢʣʘʜʘʯʝʤ. ɼʘʪʘ ʦʪʨʠʤʘʥʥʷ 

ʩʝʨʪʠʬʽʢʘʪʫ ʧʦʚʠʥʥʘ ʙʫʪʠ ʚ ʽʥʪʝʨʚʘʣʽ ʚʽʜ 01 ʚʝʨʝʩʥʷ ʜʦ 01 ʛʨʫʜʥʷ 

ʧʦʪʦʯʥʦʛʦ ʨʦʢʫ ï ʤʘʢʩʠʤʫʤ 10 ʙʘʣʽʚ (2 ʩʝʨʪʠʬʽʢʘʪʠ ʧʦ 5 ʙʘʣʽʚ). 

2. ʇʫʙʣʽʯʥʘ ʜʦʧʦʚʽʜʴ ʥʘ ʪʝʤʫ çʐʘʙʣʦʥʠ ʧʨʦʻʢʪʫʚʘʥʥʷè ï ʤʘʢʩʠʤʫʤ 3 

ʙʘʣʠ. 

 

ʉʝʨʝʜʥʽʡ (ʜʨʫʛʠʡ) ʨʽʚʝʥʴ: 

1. ʂʦʥʪʨʦʣʴʥʘ ʨʦʙʦʪʘ (ʪʝʩʪ) 1: ʈʅ 1.1, ʈʅ 1.2 ð 10 ʙʘʣʽʚ / 6 ʙʘʣʽʚ. 

2. ʂʦʥʪʨʦʣʴʥʘ ʨʦʙʦʪʘ (ʪʝʩʪ) 2: ʈʅ1.3 ï 10 ʙʘʣʽʚ / 6 ʙʘʣʠ.  
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3. ɼʦʤʘʰʥʽ ʟʘʚʜʘʥʥʷ 1, 2, 7, 8: ʈʅ 1.1, ʈʅ 1.2, ʈʅ1.3- 10 ʙʘʣʽʚ 

(3+1+4+2) / 6 ʙʘʣʽʚ. 

4. ɿʘʭʠʩʪ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ 1 (ʧʨʦʻʢʪʫ): ʈʅ 2.1, ʈʅ3.1, ʈʅ4.1, 

ʈʅ4.2 ï 14 ʙʘʣʽʚ / 8 ʙʘʣʽʚ.  

5. ɿʘʭʠʩʪ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ 2 (ʧʨʦʻʢʪʫ): ʈʅ 2.1, ʈʅ3.1, ʈʅ4.1, 

ʈʅ4.2 ï 8 ʙʘʣʽʚ / 5 ʙʘʣʽʚ. 

6. ɿʘʭʠʩʪ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ 5 (ʧʨʦʻʢʪʫ): ʈʅ 2.1, ʈʅ3.1, ʈʅ4.1, 

ʈʅ4.2 ï 8 ʙʘʣʽʚ / 5 ʙʘʣʽʚ. 

 

ɿʘʚʜʘʥʥʷ ʥʘ ʜʦʜʘʪʢʦʚʽ ʙʘʣʠ:   

1. ʅʝʬʦʨʤʘʣʴʥʘ ʦʩʚʽʪʘ: ʩʝʨʪʠʬʽʢʘʪ. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʮʴʦʛʦ ʧʨʘʚʘ ʩʪʫʜʝʥʪ 

ʧʦʚʠʥʝʥ ʜʦ 1 ʞʦʚʪʥʷ ʧʦʪʦʯʥʦʛʦ ʨʦʢʫ ʥʘʧʠʩʘʪʠ ʪʘ ʧʨʠʢʨʽʧʠʪʠ ʚ 

Classroom ʟʘʷʚʫ (ʚ ʷʢʽʡ ʟʘʟʥʘʯʝʥʦ ʬʦʨʤʫ ʢʦʥʪʨʦʣʶ, ʷʢʫ ʟʘʤʽʥʶʻʤʦ ʪʘ 

ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʦʙʨʘʥʠʡ ʢʫʨʩ) ʟʽ ʩʚʦʾʤ ʧʝʨʩʦʥʘʣʴʥʠʤ ʧʽʜʧʠʩʦʤ. ʂʫʨʩ 

ʧʦʚʠʥʝʥ ʙʫʪʠ ʧʦʧʝʨʝʜʥʴʦ ʫʟʛʦʜʞʝʥʠʡ ʟ ʚʠʢʣʘʜʘʯʝʤ. ɼʘʪʘ ʦʪʨʠʤʘʥʥʷ 

ʩʝʨʪʠʬʽʢʘʪʫ ʧʦʚʠʥʥʘ ʙʫʪʠ ʚ ʽʥʪʝʨʚʘʣʽ ʚʽʜ 01 ʚʝʨʝʩʥʷ ʜʦ 01 ʛʨʫʜʥʷ 

ʧʦʪʦʯʥʦʛʦ ʨʦʢʫ ï ʤʘʢʩʠʤʫʤ 5 ʙʘʣʽʚ. 

2. ʇʫʙʣʽʯʥʘ ʜʦʧʦʚʽʜʴ ʥʘ ʪʝʤʫ çʐʘʙʣʦʥʠ ʧʨʦʻʢʪʫʚʘʥʥʷè ï ʤʘʢʩʠʤʫʤ 3 

ʙʘʣʠ. 

3. ɿʘʭʠʩʪ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ 3 (ʧʨʦʻʢʪʫ): ʈʅ 2.1, ʈʅ3.1, ʈʅ4.1, 

ʈʅ4.2 ï ʤʘʢʩʠʤʫʤ 10 ʙʘʣʽʚ. 

 

ʇʦʯʘʪʢʦʚʠʡ (ʪʨʝʪʽʡ) ʨʽʚʝʥʴ: 

1. ʂʦʥʪʨʦʣʴʥʘ ʨʦʙʦʪʘ (ʪʝʩʪ) 1: ʈʅ 1.1., ʈʅ 1.2 ð 10 ʙʘʣʽʚ / 6 ʙʘʣʽʚ. 

2. ʂʦʥʪʨʦʣʴʥʘ ʨʦʙʦʪʘ (ʪʝʩʪ) 2: ʈʅ1.3 ï 10 ʙʘʣʽʚ / 6 ʙʘʣʠ.  

3. ɼʦʤʘʰʥʽ ʟʘʚʜʘʥʥʷ 1-8: ʈʅ 1.1, ʈʅ 1.2, ʈʅ1.3- 30 ʙʘʣʽʚ 

(3+1+6+7+4+3+4+2) / 18 ʙʘʣʽʚ. 

4. ɿʘʭʠʩʪ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ 4 (ʧʨʦʻʢʪʫ): ʈʅ 2.1, ʈʅ3.1, ʈʅ4.1, 

ʈʅ4.2 ï 10 ʙʘʣʽʚ / 6 ʙʘʣʽʚ.  

ɿʘʚʜʘʥʥʷ ʥʘ ʜʦʜʘʪʢʦʚʽ ʙʘʣʠ:   

1. ʅʝʬʦʨʤʘʣʴʥʘ ʦʩʚʽʪʘ: ʩʝʨʪʠʬʽʢʘʪ. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʮʴʦʛʦ ʧʨʘʚʘ ʩʪʫʜʝʥʪ 

ʧʦʚʠʥʝʥ ʜʦ 1 ʞʦʚʪʥʷ ʧʦʪʦʯʥʦʛʦ ʨʦʢʫ ʥʘʧʠʩʘʪʠ ʪʘ ʧʨʠʢʨʽʧʠʪʠ ʚ 

Classroom ʟʘʷʚʫ (ʚ ʷʢʽʡ ʟʘʟʥʘʯʝʥʦ ʬʦʨʤʫ ʢʦʥʪʨʦʣʶ, ʷʢʫ ʟʘʤʽʥʶʻʤʦ ʪʘ 

ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʦʙʨʘʥʠʡ ʢʫʨʩ) ʟʽ ʩʚʦʾʤ ʧʝʨʩʦʥʘʣʴʥʠʤ ʧʽʜʧʠʩʦʤ. ʂʫʨʩ 

ʧʦʚʠʥʝʥ ʙʫʪʠ ʧʦʧʝʨʝʜʥʴʦ ʫʟʛʦʜʞʝʥʠʡ ʟ ʚʠʢʣʘʜʘʯʝʤ. ɼʘʪʘ ʦʪʨʠʤʘʥʥʷ 

ʩʝʨʪʠʬʽʢʘʪʫ ʧʦʚʠʥʥʘ ʙʫʪʠ ʚ ʽʥʪʝʨʚʘʣʽ ʚʽʜ 01 ʚʝʨʝʩʥʷ ʜʦ 01 ʛʨʫʜʥʷ 

ʧʦʪʦʯʥʦʛʦ ʨʦʢʫ ï ʤʘʢʩʠʤʫʤ 5 ʙʘʣʽʚ. 
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2. ɿʘʭʠʩʪ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ 1 (ʧʨʦʻʢʪʫ): ʈʅ 2.1, ʈʅ3.1, ʈʅ4.1, 

ʈʅ4.2 ï ʤʘʢʩʠʤʫʤ 8 ʙʘʣʽʚ. 

ʄʘʢʩʠʤʘʣʴʥʦ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ 10 ʜʦʜʘʪʢʦʚʠʭ ʙʘʣʽʚ. 

ʄʘʢʩʠʤʘʣʴʥʦ ʟʘ ʩʝʤʝʩʪʨ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ 60 ʙʘʣʽʚ. 

ʅʘʧʝʨʝʜʦʜʥʽ ʟʘʧʣʘʥʦʚʘʥʦʾ ʜʘʪʠ ʟʘʭʠʩʪʫ ʟʘʚʜʘʥʥʷ ʩʪʫʜʝʥʪ 

ʧʦʚʠʥʝʥ ʧʨʠʢʨʽʧʠʪʠ ʤʘʪʝʨʽʘʣʠ ʽʟ ʚʠʢʦʥʘʥʠʤ ʟʘʚʜʘʥʥʷʤ ʚ 

Classroom. 

- ʧʽʜʩʫʤʢʦʚʝ ʦʮʽʥʶʚʘʥʥʷ (ʫ ʬʦʨʤʽ ʽʩʧʠʪʫ):  

- ʤʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʙʘʣʽʚ ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʦʪʨʠʤʘʥʽ 

ʩʪʫʜʝʥʪʦʤ: 40 ʙʘʣʽʚ;  

- ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʯʘʥʥʷ ʷʢʽ ʙʫʜʫʪʴ ʦʮʽʥʶʚʘʪʠʩʴ: PH1.1, PH1.2, 

PH1.3, PH2.1;  

- ʬʦʨʤʘ ʧʨʦʚʝʜʝʥʥʷ ʽ ʚʠʜʠ ʟʘʚʜʘʥʴ: ʧʠʩʴʤʦʚʘ ʨʦʙʦʪʘ. 

ɺʠʜʠ ʟʘʚʜʘʥʴ: 8 ʪʝʩʪʦʚʠʭ ʪʘ 6 ʧʠʩʴʤʦʚʠʭ ʟʘʚʜʘʥʴ. 
 

ʂʨʠʪʝʨʽʾ ʦʮʽʥʶʚʘʥʥʷ ʥʘ ʽʩʧʠʪʽ 

ɿʘʚʜʘʥʥʷ ʊʝʤʘ ʟʘʚʜʘʥʥʷ ʄʘʢʩʠʤʘʣʴʥʠʡ 

ʚʽʜʩʦʪʦʢ ʚʽʜ 40 

ʙʘʣʽʚ 

ɺʩʴʦʛʦ 

ʚʽʜʩʦʪʢʽʚ 

ɿʘʚʜʘʥʥʷ 1 ʇʠʩʴʤʦʚʝ 

ʟʘʧʠʪʘʥʥʷ ʟ 

S.O.L.I.D.  

 

ʇʦ 7% 

28% 

ɿʘʚʜʘʥʥʷ 2, 

3, 4 

ʇʠʩʴʤʦʚʽ 

ʟʘʧʠʪʘʥʥʷ ʟ ʆʆʇ 

ʪʘ ʉ# 

ɿʘʚʜʘʥʥʷ 5, 

6, 9, 10, 12 

ʊʝʩʪʦʚʝ ʟʘʚʜʘʥʥʷ ʟ 

C# ʪʘ LINQ 

ʇʦ 5% 35% 

ɿʘʚʜʘʥʥʷ 7, 

8 

ʊʝʩʪʦʚʽ ʟʘʚʜʘʥʥʷ ʟ 

ʆʆʇ, ʰʘʙʣʦʥʽʚ, 

ʘʥʪʠʰʘʙʣʦʥʽʚ 

ɿʘʚʜʘʥʥʷ 

11 

ʇʠʩʴʤʦʚʝ 

ʟʘʚʜʘʥʥʷ ʟ ʆʆʇ 

10% 10% 

ɿʘʚʜʘʥʥʷ 

13 

ɼʽʘʛʨʘʤʠ UML 15% 15% 

ɿʘʚʜʘʥʥʷ 

14 

ʅʘʧʠʩʘʪʠ LINQ 12% 12% 

   100% 
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     ʋʤʦʚʠ ʜʦʤʘʰʥʽʭ ʟʘʚʜʘʥʴ: 

1. Use-case-ʜʽʘʛʨʘʤʘ ʪʘ ʜʽʘʛʨʘʤʘ ʢʣʘʩʽʚ ʜʣʷ ʟʘʜʘʥʦʾ ʧʨʝʜʤʝʪʥʦʾ 

ʦʙʣʘʩʪʽ.  

2. ɼʽʘʛʨʘʤʘ ʢʣʘʩʽʚ (ʜʦʦʧʨʘʮʶʚʘʥʥʷ) ʪʘ ʜʽʘʛʨʘʤʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʟʘʜʘʥʦʾ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ.  

3. ʊʝʩʪʦʚʽ ʟʘʚʜʘʥʥʷ ʥʘ ʪʝʤʠ: ʧʦʣʽʤʦʨʬʽʟʤ, ʩʧʘʜʢʫʚʘʥʥʷ, 

exception. ʇʨʘʢʪʠʯʥʽ ʟʘʚʜʘʥʥʷ ʟ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

4. ʊʝʩʪʦʚʽ ʟʘʚʜʘʥʥʷ ʥʘ ʪʝʤʠ: ʧʦʣʽʤʦʨʬʽʟʤ (ʧʨʦʜʦʚʞʝʥʥʷ), 

ʘʙʩʪʨʘʢʪʥʽ ʢʣʘʩʠ, ʽʥʢʘʧʩʫʣʷʮʽʷ. ʇʨʘʢʪʠʯʥʽ ʟʘʚʜʘʥʥʷ ʟ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

5. ʊʝʩʪʦʚʽ ʟʘʚʜʘʥʥʷ ʜʦ ʪʝʤʠ: ʪʠʧ var, dynamic, ʩʪʨʫʢʪʫʨʠ ʽ 

ʢʣʘʩʠ, properties, enum. 

6. ʊʝʩʪʦʚʽ ʟʘʚʜʘʥʥʷ ʥʘ ʪʝʤʠ: JSON, Dictionary, LINQ. 

7. ʊʝʩʪʦʚʽ ʟʘʚʜʘʥʥʷ ʥʘ ʪʝʤʫ ʰʘʙʣʦʥʠ ʧʨʦʻʢʪʫʚʘʥʥʷ. ʇʨʘʢʪʠʯʥʽ 

ʟʘʚʜʘʥʥʷ ʟ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʥʘ ʪʝʤʫ ʰʘʙʣʦʥʠ ʧʨʦʻʢʪʫʚʘʥʥʷ. 

8. ʇʨʘʢʪʠʯʥʽ ʟʘʚʜʘʥʥʷ ʟ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʥʘ ʪʝʤʫ S.O.L.I.D. 

 

ʋʤʦʚʠ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ:  

ʃʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ 1: ʈʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʠ ʜʣʷ ʨʦʙʦʪʠ ʟ 

ʝʣʝʢʪʨʦʥʥʠʤʠ ʪʘʙʣʠʮʷʤʠ (ʘʥʘʣʽʟ ʪʘ 

ʦʙʯʠʩʣʝʥʥʷ ʚʠʨʘʟʽʚ). 

ʃʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ 2: ʈʦʙʦʪʘ ʟ XML-ʜʦʢʫʤʝʥʪʘʤʠ. 

ʃʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ 3: ʈʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤ ʦʙʨʦʙʢʠ ʬʘʡʣʽʚ ʪʘ 

ʨʝʜʘʛʫʚʘʥʥʷ ʪʝʢʩʪʽʚ. 

ʃʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ 4: ʈʦʙʦʪʘ ʟ ʜʘʥʠʤʠ ʚ ʬʦʨʤʘʪʽ JSON. 

ʃʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ 5: ʈʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤ ʦʙʨʦʙʢʠ ʬʘʡʣʽʚ ʫ 

ʬʦʨʤʘʪʽ JSON (ʜʠʩʧʝʪʯʝʨ ʜʣʷ JSON). 

 

 

ʆʨʛʘʥʽʟʘʮʽʷ ʦʮʽʥʶʚʘʥʥʷ: 

ʊʝʨʤʽʥʠ ʧʨʦʚʝʜʝʥʥʷ ʬʦʨʤ ʦʮʽʥʶʚʘʥʥʷ: 

1. ʂʦʥʪʨʦʣʴʥʘ ʨʦʙʦʪʘ  1 (ʪʝʩʪ): ʜʦ 7 ʪʠʞʥʷ ʩʝʤʝʩʪʨʫ. 

2. ʂʦʥʪʨʦʣʴʥʘ ʨʦʙʦʪʘ  2 (ʪʝʩʪ): ʜʦ 13 ʪʠʞʥʷ ʩʝʤʝʩʪʨʫ. 

3. ɼʦʤʘʰʥʽ ʟʘʚʜʘʥʥʷ 1: ʜʦ 2 ʪʠʞʥʷ ʩʝʤʝʩʪʨʫ.  

4. ɼʦʤʘʰʥʽ ʟʘʚʜʘʥʥʷ 2: ʜʦ 3 ʪʠʞʥʷ ʩʝʤʝʩʪʨʫ. 

5. ɼʦʤʘʰʥʽ ʟʘʚʜʘʥʥʷ 3: ʜʦ 4 ʪʠʞʥʷ ʩʝʤʝʩʪʨʫ. 

6. ɼʦʤʘʰʥʽ ʟʘʚʜʘʥʥʷ 4: ʜʦ 5 ʪʠʞʥʷ ʩʝʤʝʩʪʨʫ.  

7. ɼʦʤʘʰʥʽ ʟʘʚʜʘʥʥʷ 5: ʜʦ 6 ʪʠʞʥʷ ʩʝʤʝʩʪʨʫ. 

8. ɼʦʤʘʰʥʽ ʟʘʚʜʘʥʥʷ 6: ʜʦ 8 ʪʠʞʥʷ ʩʝʤʝʩʪʨʫ. 
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9. ɼʦʤʘʰʥʽ ʟʘʚʜʘʥʥʷ 7: ʜʦ 9 ʪʠʞʥʷ ʩʝʤʝʩʪʨʫ. 

7. ɼʦʤʘʰʥʽ ʟʘʚʜʘʥʥʷ 8: ʜʦ 14 ʪʠʞʥʷ ʩʝʤʝʩʪʨʫ. 

10. ɿʘʭʠʩʪ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ 1 (ʧʨʦʻʢʪʫ): ʜʦ 6 ʪʠʞʥʷ 

ʩʝʤʝʩʪʨʫ.  

11. ɿʘʭʠʩʪ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ 2 (ʧʨʦʻʢʪʫ): ʜʦ 10 ʪʠʞʥʷ 

ʩʝʤʝʩʪʨʫ. 

12. ɿʘʭʠʩʪ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ 3 (ʧʨʦʻʢʪʫ): ʜʦ 12 ʪʠʞʥʷ 

ʩʝʤʝʩʪʨʫ. 

13. ɿʘʭʠʩʪ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ 4 (ʧʨʦʻʢʪʫ): ʜʦ 12 ʪʠʞʥʷ 

ʩʝʤʝʩʪʨʫ. 

14. ɿʘʭʠʩʪ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ 5 (ʧʨʦʻʢʪʫ): ʜʦ 12 ʪʠʞʥʷ 

ʩʝʤʝʩʪʨʫ. 

15. ʅʝʬʦʨʤʘʣʴʥʘ ʦʩʚʽʪʘ: ʩʝʨʪʠʬʽʢʘʪ. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʮʴʦʛʦ ʧʨʘʚʘ 

ʩʪʫʜʝʥʪ ʧʦʚʠʥʝʥ ʜʦ 1 ʞʦʚʪʥʷ ʧʦʪʦʯʥʦʛʦ ʨʦʢʫ ʥʘʧʠʩʘʪʠ ʪʘ ʧʨʠʢʨʽʧʠʪʠ ʚ 

Classroom ʟʘʷʚʫ (ʚ ʷʢʽʡ ʟʘʟʥʘʯʝʥʦ ʬʦʨʤʫ ʢʦʥʪʨʦʣʶ, ʷʢʫ ʟʘʤʽʥʶʻʤʦ ʪʘ 

ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʦʙʨʘʥʠʡ ʢʫʨʩ) ʟʽ ʩʚʦʾʤ ʧʝʨʩʦʥʘʣʴʥʠʤ ʧʽʜʧʠʩʦʤ. ʂʫʨʩ 

ʧʦʚʠʥʝʥ ʙʫʪʠ ʧʦʧʝʨʝʜʥʴʦ ʫʟʛʦʜʞʝʥʠʡ ʟ ʚʠʢʣʘʜʘʯʝʤ. ɼʘʪʘ ʦʪʨʠʤʘʥʥʷ 

ʩʝʨʪʠʬʽʢʘʪʫ ʧʦʚʠʥʥʘ ʙʫʪʠ ʚ ʽʥʪʝʨʚʘʣʽ ʚʽʜ 01 ʚʝʨʝʩʥʷ ʜʦ 01 ʛʨʫʜʥʷ 

ʧʦʪʦʯʥʦʛʦ ʨʦʢʫ. 

16. ʇʫʙʣʽʯʥʘ ʜʦʧʦʚʽʜʴ ʥʘ ʪʝʤʫ çʐʘʙʣʦʥʠ ʧʨʦʻʢʪʫʚʘʥʥʷè ï ʜʦ 12 

ʪʠʞʥʷ ʩʝʤʝʩʪʨʫ. 

ʉʪʫʜʝʥʪ ʤʘʻ ʧʨʘʚʦ ʥʘ ʦʜʥʝ ʧʝʨʝʩʢʣʘʜʘʥʥʷ ʢʦʞʥʦʾ ʢʦʥʪʨʦʣʴʥʦʾ 

ʨʦʙʦʪʠ ʽʟ ʤʦʞʣʠʚʽʩʪʶ ʦʪʨʠʤʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦ 80% ʧʦʯʘʪʢʦʚʦ 

ʚʠʟʥʘʯʝʥʠʭ ʟʘ ʮʶ ʢʦʥʪʨʦʣʴʥʫ ʨʦʙʦʪʫ ʙʘʣʽʚ. ʊʝʨʤʽʥ ʧʝʨʝʩʢʣʘʜʘʥʥʷ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʢʣʘʜʘʯʝʤ.  

ʋ ʨʘʟʽ ʥʝʷʢʽʩʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ, ʘʙʦ 

ʜʦʤʘʰʥʴʦʛʦ ʟʘʚʜʘʥʥʷ, ʚʠʢʣʘʜʘʯ ʤʘʻ ʧʨʘʚʦ ʥʝ ʟʘʨʘʭʫʚʘʪʠ ʮʝ ʟʘʚʜʘʥʥʷ, 

ʘʙʦ ʟʥʠʟʠʪʠ ʟʘ ʥʴʦʛʦ ʙʘʣʠ.  

ʉʪʫʜʝʥʪ ʤʘʻ ʧʨʘʚʦ ʟʘʭʠʩʪʠʪʠ ʣʘʙʦʨʘʪʦʨʥʽ ʨʦʙʦʪʠ ʧʽʩʣʷ 

ʟʘʢʽʥʯʝʥʥʷ ʚʠʟʥʘʯʝʥʦʛʦ ʜʣʷ ʥʠʭ ʪʝʨʤʽʥʫ, ʘʣʝ ʟ ʚʪʨʘʪʦʶ 1 ʙʘʣʫ ʟʘ ʢʦʞʝʥ 

ʪʠʞʜʝʥʴ, ʷʢʠʡ ʧʨʦʡʰʦʚ ʟ ʤʦʤʝʥʪʫ ʟʘʢʽʥʯʝʥʥʷ ʪʝʨʤʽʥʫ ʾʭ ʟʜʘʯʽ. 

ʉʪʫʜʝʥʪ ʤʘʻ ʧʨʘʚʦ ʟʜʘʚʘʪʠ ʜʦʤʘʰʥʽ ʟʘʚʜʘʥʥʷ ʨʦʙʦʪʠ ʧʽʩʣʷ 

ʟʘʢʽʥʯʝʥʥʷ ʚʠʟʥʘʯʝʥʦʛʦ ʜʣʷ ʥʠʭ ʪʝʨʤʽʥʫ, ʘʣʝ ʟ ʚʪʨʘʪʦʶ 0,5 ʙʘʣʽʚ ʟʘ 

ʢʦʞʝʥ ʪʠʞʜʝʥʴ, ʷʢʠʡ ʧʨʦʡʰʦʚ ʟ ʤʦʤʝʥʪʫ ʟʘʢʽʥʯʝʥʥʷ ʪʝʨʤʽʥʫ ʾʭ ʟʜʘʯʽ. 

ʐʢʘʣʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʦʮʽʥʦʢ 

ɺʽʜʤʽʥʥʦ / Excellent 90-100 

ɼʦʙʨʝ / Good 75-89 

ɿʘʜʦʚʽʣʴʥʦ / Satisfactory 60-74 

ʅʝʟʘʜʦʚʽʣʴʥʦ / Fail 0-59 
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ʋʩʽ ʚʠʜʠ ʨʦʙʽʪ ʧʨʠʡʤʘʶʪʴʩʷ ɺʀʂʃʖʏʅʆ ʧʽʜ ʯʘʩ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʘʥʷʪʴ. 

 

ʇʨʠʥʘʡʤʥʽ ʟʘ ʜʚʘ ʪʠʞʥʽ ʜʦ ʟʜʘʯʽ ʢʦʞʥʦʾ ʟ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ 

ʦʙʦʚôʷʟʢʦʚʠʤ ʻ ʜʝʤʦʥʩʪʨʘʮʽʷ ʪʨʴʦʭ ʜʽʘʛʨʘʤ UML (1 ʜʽʘʛʨʘʤʘ 

ʧʨʝʮʝʜʝʥʪʽʚ (Use case diagram), 1 ʜʽʘʛʨʘʤʘ ʢʣʘʩʽʚ (Class diagram) ʪʘ 1 

ʜʽʘʛʨʘʤʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ (Sequence diagram)) ʟ ʤʦʞʣʠʚʽʩʪʶ ʦʪʨʠʤʘʥʥʷ 1 

ʙʘʣʫ ʟʘ ʢʦʞʝʥ ʥʘʙʽʨ ʜʽʘʛʨʘʤ.  

 

ʋʤʦʚʠ ʜʦʤʘʰʥʽʭ ʟʘʚʜʘʥʴ ʦʛʦʣʦʰʫʶʪʴʩʷ ʚʠʢʣʘʜʘʯʝʤ ʥʘ 

ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʟʘʥʷʪʪʽ, ʱʦ ʧʝʨʝʜʫʻ ʪʝʨʤʽʥʫ ʟʜʘʯʽ. 

 

ʉʪʫʜʝʥʪ ʜʦʧʫʩʢʘʻʪʴʩʷ ʜʦ ʩʢʣʘʜʘʥʥʷ ʽʩʧʠʪʫ, ʷʢʱʦ ʢʽʣʴʢʽʩʪʴ 

ʥʘʙʨʘʥʠʭ ʟʘ ʩʝʤʝʩʪʨ ʙʘʣʽʚ ʥʝ ʤʝʥʰʝ 36. 

 

ʇʽʜʩʫʤʢʦʚʘ ʝʢʟʘʤʝʥʘʮʽʡʥʘ ʨʦʙʦʪʘ ï 40 ʙʘʣʽʚ. 
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ʋʄʆɺʀ ʃɸɹʆʈɸʊʆʈʅʀʍ ʈʆɹɯʊ 

ʅʘʚʝʜʝʥʘ ʥʠʞʯʝ ʫʤʦʚʘ ʟʘʚʜʘʥʥʷ ʥʝ ʻ ʚʠʯʝʨʧʥʦʶ ʯʠ 

ʘʙʩʦʣʶʪʥʦ ʪʦʯʥʦʶ. ɸʚʪʦʨʫ ʨʦʟʨʦʙʢʠ ʥʘʜʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ 

ʨʦʟʰʠʨʶʚʘʪʠ ʧʦʩʪʘʚʣʝʥʝ ʟʘʚʜʘʥʥʷ ʪʘ ʚʠʭʦʜʠʪʠ ʟʘ ʡʦʛʦ ʨʘʤʢʠ. 

ʄʝʪʦʶ ʚʠʢʦʥʘʥʥʷ ʙʫʜʴ-ʷʢʦʛʦ ʧʨʦʻʢʪʫ ʻ ʦʜʝʨʞʘʥʥʷ ʥʦʚʠʭ ʟʥʘʥʴ, 

ʥʘʚʠʯʦʢ ʪʘ ʫʤʽʥʴ. ʇʦʨʷʜ ʟ ʮʠʤ ʚʽʥ ʤʘʻ ʥʦʩʠʪʠ ʱʝ ʡ ʜʦʩʣʽʜʥʠʮʴʢʠʡ ʪʘ 

ʪʚʦʨʯʠʡ ʭʘʨʘʢʪʝʨ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ ʫ ʥʴʦʤʫ ʤʘʻ ʙʫʪʠ ʥʝ ʪʽʣʴʢʠ 

ʧʽʜʪʚʝʨʜʞʝʥʝ ʫʤʽʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʠʟʥʘʯʝʥʫ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʫ 

ʩʠʩʪʝʤʫ, ʘʣʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʷʢʽʩʴ ʯʘʩʪʠʥʠ ʧʨʦʻʢʪʫ 

ʤʦʛʣʠ ʙ ʤʘʪʠ ʽʥʰʫ (ʥʘʧʨ. ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʫ) ʨʝʘʣʽʟʘʮʽʶ.  

ʇʽʜ "ʦʙʨʦʙʢʦʶ ʪʝʢʩʪʽʚ" ʪʫʪ ʨʦʟʫʤʽʻʪʴʩʷ ʢʣʘʩ ʟʘʜʘʯ ʦʙʨʦʙʢʠ 

ʽʥʬʦʨʤʘʮʽʾ ʥʝʯʠʩʣʦʚʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʥʘʧʨʠʢʣʘʜ ʨʝʜʘʛʫʚʘʥʥʷ ʪʝʢʩʪʫ, 

ʬʦʨʤʘʪʫʚʘʥʥʷ ʜʦʢʫʤʝʥʪʽʚ, ʧʦʰʫʢ ʽʥʬʦʨʤʘʮʽʾ, ʩʦʨʪʫʚʘʥʥʷ ʬʘʡʣʽʚ ʜʘʥʠʭ, 

ʣʝʢʩʠʯʥʠʡ ʽ ʩʠʥʪʘʢʩʠʯʥʠʡ ʘʥʘʣʽʟ ʪʝʢʩʪʽʚ, ʜʨʫʢ ʜʦʢʫʤʝʥʪʽʚ, 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʬʦʨʤʘʪʫ ʜʦʢʫʤʝʥʪʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʪʝʢʩʪʠ, ʪʘʙʣʠʮʽ ʽ.ʪ.ʽʥ. 

ʄʘʻ ʙʫʪʠ ʛʦʣʦʚʥʝ ʤʝʥʶ ʪʘ ʢʥʦʧʢʠ, ʱʦ ʜʫʙʣʶʶʪʴ ʦʩʥʦʚʥʽ ʡʦʛʦ 

ʝʣʝʤʝʥʪʠ. ʇʦʚʠʥʥʘ ʙʫʪʠ ʧʦʜʘʥʘ ʢʦʨʦʪʢʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʧʨʦʛʨʘʤʫ ʪʘ 

ʥʘʜʘʚʘʪʠʩʷ ʜʦʧʦʤʦʛʘ ʢʦʨʠʩʪʫʚʘʯʫ. ɼʽʘʣʦʛ ʫʢʨʘʾʥʦʤʦʚʥʠʡ. 

ʇʝʨʝʚʽʨʢʘ ʚʠʢʦʥʘʥʠʭ ʨʦʙʽʪ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʠʢʣʶʯʥʦ ʟʘ 

ʨʦʟʢʣʘʜʦʤ. ʈʘʟʦʤ ʟ ʧʨʦʻʢʪʦʤ ʤʘʻ ʙʫʪʠ ʥʘʙʽʨ ʪʝʩʪʦʚʠʭ ʬʘʡʣʽʚ ʪʘ ʽʥʰʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʨʘʚʠʣʴʥʽʩʪʴ ʩʪʚʦʨʝʥʠʭ ʧʨʦʛʨʘʤ. ɸʚʪʦʨ 

ʧʨʦʻʢʪʫ ʧʦʚʠʥʝʥ ʱʦʪʠʞʥʷ ʽʥʬʦʨʤʫʚʘʪʠ ʚʠʢʣʘʜʘʯʘ ʧʨʦ ʚʠʢʦʥʘʥʽ ʝʪʘʧʠ 

ʨʦʙʽʪ.  
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ʃʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ ˉ 1 

ʈʆɿʈʆɹʂɸʐʀʈɽʅʅʗ ʇʈʆɻʈɸʄʀ ɼʃʗ  

ʈʆɹʆʊʀ ɿ ɽʃɽʂʊʈʆʅʅʀʄʀ ʊɸɹʃʀʎʗʄʀ (ɸʅɸʃɯɿ ʊɸ 

ʆɹʏʀʉʃɽʅʅʗ ɺʀʈɸɿɯɺ). 

 

ʅʘʚʝʜʝʥʘ ʥʠʞʯʝ ʫʤʦʚʘ ʟʘʚʜʘʥʥʷ ʥʝ ʻ ʚʠʯʝʨʧʥʦʶ ʯʠ 

ʘʙʩʦʣʶʪʥʦ ʪʦʯʥʦʶ. ɸʚʪʦʨʫ ʨʦʟʨʦʙʢʠ ʥʘʜʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ 

ʨʦʟʰʠʨʶʚʘʪʠ ʧʦʩʪʘʚʣʝʥʝ ʟʘʚʜʘʥʥʷ ʪʘ ʚʠʭʦʜʠʪʠ ʟʘ ʡʦʛʦ ʨʘʤʢʠ. 

ʄʘʻ ʙʫʪʠ ʛʦʣʦʚʥʝ ʤʝʥʶ ʪʘ ʢʥʦʧʢʠ, ʱʦ ʜʫʙʣʶʶʪʴ ʦʩʥʦʚʥʽ ʡʦʛʦ 

ʝʣʝʤʝʥʪʠ. ʇʦʚʠʥʥʘ ʙʫʪʠ ʧʦʜʘʥʘ ʢʦʨʦʪʢʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʧʨʦʛʨʘʤʫ ʪʘ 

ʥʘʜʘʚʘʪʠʩʷ ʜʦʧʦʤʦʛʘ ʢʦʨʠʩʪʫʚʘʯʫ. ɼʽʘʣʦʛ ʫʢʨʘʾʥʦʤʦʚʥʠʡ. 

ʇʽʜ "ʘʥʘʣʽʟʦʤ ʪʘ ʦʙʯʠʩʣʝʥʥʷʤ" ʪʫʪ ʨʦʟʫʤʽʻʪʴʩʷ ʢʣʘʩ ʟʘʜʘʯ, ʱʦ 

ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚ ʩʠʩʪʝʤʥʦʤʫ ʧʨʦʛʨʘʤʫʚʘʥʥʽ ʫ ʧʨʦʮʝʩʽ ʦʙʨʦʙʢʠ 

ʽʥʬʦʨʤʘʮʽʾ ʦʧʝʨʘʮʽʡʥʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʤʘʢʨʦʘʩʝʤʙʣʝʨʘʤʠ, ʘʩʝʤʙʣʝʨʘʤʠ, 

ʪʨʘʥʩʣʷʪʦʨʘʤʠ. ʋʩʽ ʚʦʥʠ ʧʝʨʝʜʙʘʯʘʶʪʴ ʟʘʚʜʘʥʥʷ ʚʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

(ʚʠʨʘʟʽʚ) ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʦʨʤʘʣʽʟʦʚʘʥʠʭ ʦʧʠʩʽʚ (ɹʅʌ, ʜʽʘʛʨʘʤ ɺʽʨʪʘ 

ʪʘ ʽʥ.). ʇʝʨʰʠʡ ʝʪʘʧ ʚʠʟʥʘʯʘʻ ʩʠʥʪʘʢʩʠʯʥʫ ʧʨʘʚʠʣʴʥʽʩʪʴ ʚʠʨʘʟʽʚ, 

ʧʦʜʘʣʴʰʽ - ʧʝʨʝʪʚʦʨʝʥʥʷ ʬʦʨʤʘʪʫ ʜʘʥʠʭ, ʟʘʢʣʶʯʥʠʡ - ʦʙʯʠʩʣʝʥʥʷ 

ʟʥʘʯʝʥʥʷ ʚʠʨʘʟʫ. 

ɺʘʨʽʘʥʪ ʨʦʙʦʪʠ ʚʠʜʘʻʪʴʩʷ ʚʠʢʣʘʜʘʯʝʤ. 

ʈʦʟʰʠʨʠʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʬʘʡʣʦʚʦʛʦ ʤʝʥʝʜʞʝʨʘ ʰʣʷʭʦʤ 

ʜʦʜʘʚʘʥʥʷ ʬʦʨʤ ʜʣʷ ʚʚʝʜʝʥʥʷ, ʦʙʨʦʙʢʠ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ 

ʪʘʙʣʠʮʴ. 

ʂʣʽʪʠʥʠ ʝʣʝʢʪʨʦʥʥʦʾ ʪʘʙʣʠʮʽ ʤʽʩʪʷʪʴ ʚʠʨʘʟʠ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʽʟ 

ʟʥʘʢʽʚ ʦʧʝʨʘʮʽʡ, ʢʦʥʩʪʘʥʪ ʪʘ ʧʦʩʠʣʘʥʴ ʥʘ ʽʥʰʽ ʢʣʽʪʠʥʢʠ ʪʘʙʣʠʮʽ. 

ʉʠʥʪʘʢʩʠʩ ʧʦʩʠʣʘʥʥʷ ʥʘ ʢʣʽʪʠʥʫ ʪʘʙʣʠʮʽ ʤʦʞʝ ʙʫʪʠ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ 

ʚʠʢʦʥʘʚʮʝʤ ʨʦʙʦʪʠ ʟʘ ʘʥʘʣʦʛʽʻʶ ʟ ʚʽʜʦʤʠʤʠ ʩʠʩʪʝʤʘʤʠ. ʇʝʨʝʚʽʨʠʪʠ 

ʩʠʥʪʘʢʩʠʯʥʫ ʧʨʘʚʠʣʴʥʽʩʪʴ ʚʠʨʘʟʫ ʪʘ ʟʥʘʡʪʠ ʡʦʛʦ ʟʥʘʯʝʥʥʷ (ʧʝʨʝʜʙʘʯʠʪʠ 

ʚʠʢʦʥʘʥʥʷ ʜʚʦʭ ʝʪʘʧʽʚ: ʩʠʥʪʘʢʩʠʯʥʘ ʧʝʨʝʚʽʨʢʘ ʟ ʣʦʢʘʣʽʟʘʮʽʻʶ ʧʦʤʠʣʦʢ 

ʪʘ ʚʣʘʩʥʝ ʦʙʯʠʩʣʝʥʥʷ ʟʥʘʯʝʥʥʷ). ɺʽʜʦʙʨʘʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚ ʪʘʙʣʠʮʽ ʥʘ 

ʬʦʨʤʽ ʤʘʻ ʧʽʜʪʨʠʤʫʚʘʪʠ ʜʚʘ ʨʝʞʠʤʠ: ɺʀʈɸɿ/ɿʅɸʏɽʅʅʗ. 

ɼʣʷ ʜʦʜʘʪʢʦʚʠʭ ʜʚʦʭ ʙʘʣʽʚ ʟʘʤʽʩʪʴ ʚʠʨʘʟʽʚ ʫ ʢʣʽʪʠʥʢʘʭ ʪʘʙʣʠʮʽ - 

ʦʧʝʨʘʪʦʨʠ ʩʧʨʦʱʝʥʦʾ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ.  
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ɺʚʘʞʘʪʠ, ʱʦ ʧʨʠ ʧʦʙʫʜʦʚʽ ʚʠʨʘʟʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ: 

1) ʮʽʣʽ ʯʠʩʣʘ ʜʦʚʽʣʴʥʦʾ ʜʦʚʞʠʥʠ; 

2) ʢʨʫʛʣʽ ʜʫʞʢʠ; 

3) ʽʤʝʥʘ ʢʣʽʪʠʥʦʢ (ʥʘʧʨ., ɸ3); 

4) ʦʧʝʨʘʮʽʾ ʪʘ ʬʫʥʢʮʽʾ, ʷʢʽ ʜʣʷ ʢʦʞʥʦʛʦ ʽʟ ʚʘʨʽʘʥʪʽʚ 

ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʦʢʨʝʤʦ. 

ʉʠʤʚʦʣʠ ʧʨʦʧʫʩʢʫ ʫ ʚʠʨʘʟʘʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟʚʠʯʘʡʥʠʤ 

ʯʠʥʦʤ. ɯʤʝʥʘ ʢʣʽʪʠʥʦʢ ʚʽʜʜʽʣʷʶʪʴʩʷ ʚʽʜ ʯʠʩʝʣ ʪʘ ʽʥʰʠʭ ʽʤʝʥ ʧʨʦʙʽʣʦʤ. 

ʆʙʦʚ'ʷʟʢʦʚʠʤ ʻ ʚʢʣʶʯʝʥʥʷ ʜʦ ʟʚʽʪʫ ʬʦʨʤʘʣʽʟʦʚʘʥʦʛʦ ʦʧʠʩʫ 

ʤʥʦʞʠʥʠ ʚʠʨʘʟʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ɹʅʌ ʘʙʦ ʜʽʘʛʨʘʤ ɺʽʨʪʘ.  

ʇʝʨʝʣʽʢ ʚʘʨʽʘʥʪʽʚ ʦʧʝʨʘʮʽʡ ʪʘ ʬʫʥʢʮʽʡ: 

1) +, -, *, / (ʙʽʥʘʨʥʽ 

ʦʧʝʨʘʮʽʾ); 

7) mmax(x1,x2,...,xN), 

mmʽn(x1,x2,...,xN) 

(N>=1); 

2) mod, dʽv; 8) =, <, >; 

3) +, - (ʫʥʘʨʥʽ ʦʧʝʨʘʮʽʾ); 9) <=, >=, <>; 

4) ^ (ʧʽʜʥʝʩʝʥʥʷ ʫ 

ʩʪʝʧʽʥʴ); 

10) not; 

5) ʽnc, dec; 11) or, and; 

6) max(x,y), mʽn(x,y); 12) eqv. 

ʋ ʚʘʨʽʘʥʪʘʭ 1-19 ʚʠʨʘʟ ʚʚʘʞʘʪʠ ʘʨʠʬʤʝʪʠʯʥʠʤ (ʟʥʘʯʝʥʥʷ ʪʘʢʦʛʦ 

ʚʠʨʘʟʫ ʧʦʚʠʥʥʦ ʙʫʪʠ ʯʠʩʣʦʤ); ʘ ʫ ʚʘʨʽʘʥʪʘʭ 20-81 ʚʠʨʘʟ ʚʚʘʞʘʪʠ 

ʣʦʛʽʯʥʠʤ. 

ɺʘʨʽʘʥʪʠ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ (ʟʘ ʥʘʙʦʨʘʤʠ ʦʧʝʨʘʮʽʡ ʪʘ ʬʫʥʢʮʽʡ): 

1) 1,2,3,4;  

2) 1,2,3,5;  

3) 1,2,3,6;  

4) 1,2,3,7;  

5) 1,2,4,5;  

6) 1,2,4,6;  

7) 1,2,4,7;  

8) 1,3,4,5;  

9) 1,3,4,6;  

21) 1,2,3,8,10;  

22) 1,2,4,8,9;  

23) 1,2,4,8,10;  

24) 1,2,5,8,9;  

25) 1,2,5,9,10;  

26) 1,2,6,8,9;  

27) 1,2,6,8,10;  

28) 1,2,7,8,9;  

29) 1,2,7,9,10;  

41) 1,3,8,10,11;  

42) 1,4,5,8,9; 

43) 1,4,5,8,10; 

44) 1,4,6,8,9; 

45) 1,4,6,8,10; 

46) 1,4,7,8,9; 

47) 1,4,7,8,10; 

48) 1,4,8,9,10; 

49) 1,4,8,10,11; 

61) 2,4,9,10,11;  

62) 2,5,8,10,11; 

63) 2,6,9,10,11; 

64) 2,7,8,10,11; 

65) 2,9,10,11,12; 

66) 3,4,8,10,11; 

67) 3,5,9,10,11; 

68) 3,7,9,10,11; 

69) 3,8,10,11,12; 
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10) 1,3,4,7;  

11) 1,4,5,6;  

12) 1,4,5,7;  

13) 1,5,6,7;  

14) 2,3,4,5;  

15) 2,3,4,6;  

16) 2,3,4,7;  

17) 3,4,5,6;  

18) 3,4,5,7;  

19) 3,4,6,7;  

20) 1,2,3,8,9; 

30) 1,2,8,9,10;  

31) 1,2,8,10,11;  

32) 1,3,4,8,9;  

33) 1,3,4,9,10;  

34) 1,3,5,8,9;  

35) 1,3,5,8,10;  

36) 1,3,6,8,9;  

37) 1,3,6,9,10;  

38) 1,3,7,8,9;  

39) 1,3,7,8,10;  

40) 1,3,8,9,10;  

50) 1,5,6,8,10; 

51) 1,5,7,8,10; 

52) 1,5,8,10,11; 

53) 1,6,7,8,10; 

54) 1,6,8,10,11; 

55) 1,7,8,9,10; 

56) 1,7,8,10,11; 

57) 1,8,9,10,11; 

58) 1,8,10,11,12; 

59) 2,3,4,8,10; 

60) 2,3,8,10,11; 

70) 4,5,9,10,11; 

71) 4,6,8,10,11; 

72) 4,7,8,10,11; 

73) 4,8,10,11,12; 

74) 5,6,7,8,9; 

75) 5,6,8,10,11; 

76) 5,7,8,10,11; 

77) 5,8,10,11,12; 

78) 6,7,8,10,11; 

79) 6,8,10,11,12; 

80) 7,8,10,11,12; 

81) 8,9,10,11,12. 
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ʃʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ ˉ 2 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʥʪʠʰʘʙʣʦʥʫ ʤʘʛʽʯʥʘ ʢʥʦʧʢʘ (ʘʥʛʣ. Magic 

pushbutton) ʯʠ ʥʝʚʠʢʦʨʠʩʪʘʥʥʷ ʰʘʙʣʦʥʽʚ ʰʪʨʘʬʫʻʪʴʩʷ 3 ʙʘʣʘʤʠ. 

ʇʨʠ ʨʝʘʣʽʟʘʮʽʾ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʆɹʆɺôʗɿʂʆɺʀʄ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʘʙʣʦʥʽʚ ʧʨʦʻʢʪʫʚʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʰʘʙʣʦʥʫ çʉʪʨʘʪʝʛʽʷè Strategy. ʅʘʷʚʥʽʩʪʴ ʜʽʘʛʨʘʤʠ ʢʣʘʩʽʚ ʦʙʦʚôʷʟʢʦʚʘ! 

 

ɭ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ (ʚʚʘʞʘʻʤʦ, ʱʦ ʚʦʥʘ ʚʞʝ ʽʩʥʫʻ ʽ ʥʘ 

ʜʘʥʦʤʫ ʝʪʘʧʽ ʾʾ ʨʦʟʨʦʙʣʷʪʠ ʥʝʧʦʪʨʽʙʥʦ!). ɯʥʬʦʨʤʘʮʽʷ ʟ ʷʢʦʾ ʧʝʨʝʜʘʻʪʴʩʷ 

ʤʽʞ ʢʣʽʻʥʪʘʤʠ ʪʘ ʩʠʩʪʝʤʦʶ ʫ ʚʠʛʣʷʜʽ XML-ʜʦʢʫʤʝʥʪʽʚ. ʅʝʦʙʭʽʜʥʦ 

ʟʘʙʝʟʧʝʯʠʪʠ ʦʙʨʦʙʢʫ ʮʠʭ ʜʦʢʫʤʝʥʪʽʚ. ʆʙʨʦʙʢʘ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʜʚʽ 

ʟʘʜʘʯʽ: ʘʥʘʣʽʟ ʚʤʽʩʪʫ ʜʦʢʫʤʝʥʪʫ (ʧʦʰʫʢ ʽʥʬʦʨʤʘʮʽʾ ʟʘ ʢʣʶʯʦʚʠʤʠ 

ʩʣʦʚʘʤʠ ʪʘ ʜʠʥʘʤʽʯʥʫ ʛʝʥʝʨʘʮʽʶ ʟʘʧʠʪʽʚ) ʪʘ ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʫ ʬʘʡʣ 

HTML. ɺʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʘʥʘʣʽʟʫ ʪʘ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʥʘʜʘʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ 

ʬʘʡʣʫ-ʧʨʠʢʣʘʜʫ *.xml. ʊʨʘʥʩʬʦʨʤʘʮʽʷ ʜʦʢʫʤʝʥʪʫ ʚ HTML-ʢʦʜ 

ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ XSL-ʜʦʢʫʤʝʥʪʘ *.xsl. ɸʥʘʣʽʟ ʚʤʽʩʪʫ ʜʦʢʫʤʝʥʪʘ 

ʧʦʚʠʥʝʥ ʙʫʪʠ ʚʠʢʦʥʘʥʠʡ ʪʨʴʦʤʘ ʩʧʦʩʦʙʘʤʠ ï ʟʘ ʜʦʧʦʤʦʛʦʶ SAX API, 

DOM API ʪʘ LINQ to XML. ʅʝʦʙʭʽʜʥʦ ʨʝʘʣʽʟʫʚʘʪʠ ʚʩʽ ʪʨʠ ʩʧʦʩʦʙʠ! 

 

ɺʘʨʽʘʥʪʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʷʢʽ ʥʘʜʘʶʪʴ ʚʭʽʜʥʠʡ xml-

ʬʘʡʣ (ʩʘʤʫ ɯʉ ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʥʝ ʧʦʪʨʽʙʥʦ).  

1. "ʅʘʫʢʦʚʽ ʨʦʙʦʪʠ ʢʘʬʝʜʨʠ" 

ʊʘʙʣʠʮʽ ʤʽʩʪʷʪʴ ʪʘʢʫ ʽʥʬʦʨʤʘʮʽʶ: ʇ.ɯ.ʇ., ʬʘʢʫʣʴʪʝʪ (ʜʝʧʘʨʪʘʤʝʥʪ, 

ʚʽʜʜʽʣʝʥʥʷ) (ʜʝʧʘʨʪʘʤʝʥʪ, ʚʽʜʜʽʣʝʥʥʷ), ʢʘʬʝʜʨʘ, ʣʘʙʦʨʘʪʦʨʽʷ, ʧʦʩʘʜʘ (ʽʟ 

ʟʘʟʥʘʯʝʥʥʷʤ ʧʦʯʘʪʢʫ ʪʘ ʢʽʥʮʷ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ʧʦʩʘʜʽ), ʥʘʟʚʘ 

ʚʠʢʦʥʫʚʘʥʦʾ ʥʘʫʢʦʚʦʾ ʯʠ ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ, ʟʘʤʦʚʥʠʢ, ʡʦʛʦ ʘʜʨʝʩʘ, 

ʧʽʜʧʦʨʷʜʢʫʚʘʥʥʷ, ʛʘʣʫʟʴ ʪʘ ʽʥ. 

2. "ʂʘʬʝʜʨʘʣʴʥʘ ʙʽʙʣʽʦʪʝʢʘ" 

ʊʘʙʣʠʮʽ ʤʽʩʪʷʪʴ ʪʘʢʫ ʽʥʬʦʨʤʘʮʽʶ: ʇ.ɯ.ʇ. ʘʚʪʦʨʘ, ʥʘʟʚʘ, ʘʥʦʪʘʮʽʷ, 

ʢʚʘʣʽʬʽʢʘʮʽʡʥʽ ʦʟʥʘʢʠ ʚʠʜʘʥʥʷ, ʜʣʷ ʯʠʪʘʯʽʚ - ʇ.ɯ.ʇ., ʬʘʢʫʣʴʪʝʪ, ʢʘʬʝʜʨʘ, 

ʧʦʩʘʜʘ ʪʘ ʽʥ. 

3. "ɻʫʨʪʦʞʠʪʦʢ" 

ʊʘʙʣʠʮʽ ʤʽʩʪʷʪʴ ʪʘʢʫ ʽʥʬʦʨʤʘʮʽʶ: ʇ.ɯ.ʇ., ʬʘʢʫʣʴʪʝʪ 

(ʜʝʧʘʨʪʘʤʝʥʪ, ʚʽʜʜʽʣʝʥʥʷ), ʢʘʬʝʜʨʘ , ʢʫʨʩ, ʜʘʥʽ ʧʨʦ ʤʽʩʮʝ ʧʨʦʞʠʚʘʥʥʷ 

(ʽʟ ʜʘʪʘʤʠ)ʪʘ ʽʥ. 
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4. "ɽʣʝʢʪʨʦʥʥʠʡ ʘʨʭʽʚ ʬʘʢʫʣʴʪʝʪʫ" 

ʊʘʙʣʠʮʽ ʤʽʩʪʷʪʴ ʪʘʢʫ ʽʥʬʦʨʤʘʮʽʶ: ʇ.ɯ.ʇ. ʘʚʪʦʨʘ, ʥʘʟʚʘ ʤʘʪʝʨʽʘʣʫ, 

ʬʘʢʫʣʴʪʝʪ (ʜʝʧʘʨʪʘʤʝʥʪ, ʚʽʜʜʽʣʝʥʥʷ), ʢʘʬʝʜʨʘ, ʚʠʜ ʤʘʪʝʨʽʘʣʫ, ʦʙʩʷʛ, 

ʜʘʪʘ ʩʪʚʦʨʝʥʥʷ ʪʘ ʽʥ. 

5. "ʈʦʟʢʣʘʜ" 

ʊʘʙʣʠʮʽ ʤʽʩʪʷʪʴ ʪʘʢʫ ʽʥʬʦʨʤʘʮʽʶ: ʇ.ɯ.ʇ., ʬʘʢʫʣʴʪʝʪ 

(ʜʝʧʘʨʪʘʤʝʥʪ, ʚʽʜʜʽʣʝʥʥʷ), ʢʘʬʝʜʨʘ ʚʠʢʣʘʜʘʯʘ, ʜʘʥʽ ʧʨʦ ʘʫʜʠʪʦʨʽʾ, 

ʫʯʙʦʚʠʡ ʧʣʘʥ ʪʘ ʩʢʣʘʜ ʩʪʫʜʝʥʪʽʚ. 

6. "ʋʩʧʽʰʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ" 

ʊʘʙʣʠʮʽ ʤʽʩʪʷʪʴ ʪʘʢʫ ʽʥʬʦʨʤʘʮʽʶ: ʇ.ɯ.ʇ., ʬʘʢʫʣʴʪʝʪ 

(ʜʝʧʘʨʪʘʤʝʥʪ, ʚʽʜʜʽʣʝʥʥʷ), ʢʘʬʝʜʨʘ, ʜʘʥʽ ʧʨʦ ʥʘʚʯʘʣʴʥʽ ʜʠʩʮʠʧʣʽʥʠ ʪʘ 

ʫʩʧʽʰʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ ʪʘ ʽʥ. 

7."ɯʥʬʦʨʤʘʮʽʡʥʽ ʨʝʩʫʨʩʠ ʢʘʬʝʜʨʠ" 

ʊʘʙʣʠʮʽ ɹɼ ʤʽʩʪʷʪʴ ʪʘʢʫ ʽʥʬʦʨʤʘʮʽʶ: ʅʘʟʚʘ ʨʝʩʫʨʩʫ (ʨʝʩʫʨʩ - 

ʙʫʜʴ-ʷʢʘ ʽʥʬʦʨʤʘʮʽʷ ʥʘʚʯʘʣʴʥʦʛʦ ʪʘ ʥʘʫʢʦʚʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ), ʘʥʦʪʘʮʽʷ, 

ʚʠʜ, ʘʚʪʦʨ (ʇ.ɯ.ʇ., ʬʘʢʫʣʴʪʝʪ (ʜʝʧʘʨʪʘʤʝʥʪ, ʚʽʜʜʽʣʝʥʥʷ), ʢʘʬʝʜʨʘé.), 

ʫʤʦʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʘʜʨʝʩʘ ʪʘ ʽʥ. 

8. "ʈʦʟʢʣʘʜ ʨʦʙʦʪʠ ʜʠʩʧʣʝʡʥʠʭ ʢʣʘʩʽʚ ʬʘʢʫʣʴʪʝʪʫ ʪʘ ɸʈʄ 

ʢʘʬʝʜʨ" 

ʊʘʙʣʠʮʽ ɹɼ ʤʽʩʪʷʪʴ ʪʘʢʫ ʽʥʬʦʨʤʘʮʽʶ: ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʢʣʘʩʠ ʪʘ 

ʦʢʨʝʤʽ ʨʦʙʦʯʽ ʤʽʩʮʷ, ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʜʘʥʽ ʧʨʦ ʨʦʟʢʣʘʜ 

ʧʣʘʥʦʚʠʭ ʟʘʥʷʪʴ ʪʘ ʚʠʢʣʘʜʘʯʽʚ, ʯʘʩ ʚʽʣʴʥʦʛʦ ʜʦʩʪʫʧʫ 

9. "ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ ʤʝʨʝʞʽ ʬʘʢʫʣʴʪʝʪʫ" 

ʊʘʙʣʠʮʽ ɹɼ ʤʽʩʪʷʪʴ ʪʘʢʫ ʽʥʬʦʨʤʘʮʽʶ: ʅʘʟʚʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ, 

ʘʥʦʪʘʮʽʷ, ʚʠʜ, ʚʝʨʩʽʷ, ʘʚʪʦʨ (é.), ʫʤʦʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʜʝ ʟʘʧʠʩʘʥʦ 

ʜʠʩʪʨʠʙʫʪʠʚ 

10. "ɯʥʬʦʨʤʘʮʽʡʥʽ ʩʝʨʚʽʩʠ ʤʝʨʝʞʽ ʬʘʢʫʣʴʪʝʪʫ " 

ʊʘʙʣʠʮʽ ɹɼ ʤʽʩʪʷʪʴ ʪʘʢʫ ʽʥʬʦʨʤʘʮʽʶ: ʅʘʟʚʘ ʩʝʨʚʽʩʫ, ʘʥʦʪʘʮʽʷ, 

ʚʠʜ, ʚʝʨʩʽʷ, ʘʚʪʦʨ (é.), ʫʤʦʚʠ ʪʘ ʧʨʚʠʣʘ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʽʥʬʦʨʤʘʮʽʷ ʧʨʠ 

ʨʝʻʩʪʨʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ 
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11. "ʄʝʨʝʞʥʘ ʛʘʟʝʪʘ ʬʘʢʫʣʴʪʝʪʫ" 

ʊʘʙʣʠʮʽ ɹɼ ʤʽʩʪʷʪʴ ʪʘʢʫ ʽʥʬʦʨʤʘʮʽʶ: ʅʘʟʚʘ ʩʪʘʪʪʽ ʯʠ ʛʨʘʬʽʯʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ , ʘʥʦʪʘʮʽʷ, ʘʚʪʦʨ (é.), ʜʝ ʟʘʧʠʩʘʥʦ ʬʘʡʣʠ, ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ 

ʯʠʪʘʯʽʚ ʪʘ ʾʭ ʚʽʜʛʫʢʠ 

12. "ɯʥʜʠʚʽʜʫʘʣʴʥʘ ʨʦʙʦʪʘ ʢʘʬʝʜʨʠ ʟʽ ʩʪʫʜʝʥʪʘʤʠ" 

ʊʘʙʣʠʮʽ ɹɼ ʤʽʩʪʷʪʴ ʪʘʢʫ ʽʥʬʦʨʤʘʮʽʶ: ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʩʪʫʜʝʥʪʽʚ 

ʪʘ ʚʠʢʣʘʜʘʯʽʚ (é), ʪʝʤʠ ʪʘ ʛʨʘʬʽʢ ʨʦʙʦʪʠ, ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ, 

ʜʦʧʦʤʽʞʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʤʘʪʝʨʽʘʣʠ ʜʦ ʪʝʤ, ʟʘʧʠʪʘʥʥʷ-ʚʽʜʧʦʚʽʜʽ 

13. " ʉʧʦʨʪ ʥʘ ʬʘʢʫʣʴʪʝʪʽ" 

ʊʘʙʣʠʮʽ ɹɼ ʤʽʩʪʷʪʴ ʪʘʢʫ ʽʥʬʦʨʤʘʮʽʶ: ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʩʪʫʜʝʥʪʽʚ 

ʪʘ ʚʠʢʣʘʜʘʯʽʚ (é.), ʱʦ ʟʘʡʤʘʶʪʴʩʷ ʫ ʩʧʦʨʪʠʚʥʠʭ ʩʝʢʮʽʷʭ, ʛʨʘʬʽʢ ʨʦʙʦʪʠ 

ʩʝʢʮʽʡ, ʧʣʘʥ ʧʨʦʚʝʜʝʥʥʷ ʟʤʘʛʘʥʴ 

14. "ʂʘʜʨʠ ʥʘʫʢʦʚʮʽʚ (ɸʥʘʣʽʟ ʰʪʘʪʥʦʛʦ ʨʦʟʧʠʩʫ)" 

ʊʘʙʣʠʮʽ ʤʽʩʪʷʪʴ ʪʘʢʫ ʽʥʬʦʨʤʘʮʽʶ: ʇ.ɯ.ʇ., ʬʘʢʫʣʴʪʝʪ 

(ʜʝʧʘʨʪʘʤʝʥʪ, ʚʽʜʜʽʣʝʥʥʷ) (ʜʝʧʘʨʪʘʤʝʥʪ, ʚʽʜʜʽʣʝʥʥʷ), ʢʘʬʝʜʨʘ, 

ʣʘʙʦʨʘʪʦʨʽʷ, ʧʦʩʘʜʘ (ʽʟ ʟʘʟʥʘʯʝʥʥʷʤ ʧʦʯʘʪʢʫ ʪʘ ʢʽʥʮʷ ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ 

ʧʦʩʘʜʽ) ʪʘ ʽʥ. 

15. "ʂʘʜʨʠ (ʆʩʚʽʪʘ)" 

ʊʘʙʣʠʮʽ ʤʽʩʪʷʪʴ ʪʘʢʫ ʽʥʬʦʨʤʘʮʽʶ: ʇ.ɯ.ʇ., ʬʘʢʫʣʴʪʝʪ 

(ʜʝʧʘʨʪʘʤʝʥʪ, ʚʽʜʜʽʣʝʥʥʷ), ʢʘʬʝʜʨʘ, ʦʩʚʽʪʘ (ʙʘʟʦʚʘ, ʜʦʜʘʪʢʦʚʘ, 

ʘʩʧʽʨʘʥʪʫʨʘ, ʜʦʢʪʦʨʘʥʪʫʨʘ), ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ, ʜʝ ʟʜʦʙʫʚʘʣʘʩʴ ʦʩʚʽʪʘ ʟ 

ʜʘʪʘʤʠ, ʪʘ ʽʥ. 

16. "ʂʘʜʨʠ ʥʘʫʢʦʚʮʽʚ (ɿʚʘʥʥʷ)" 

ʊʘʙʣʠʮʽ ʤʽʩʪʷʪʴ ʪʘʢʫ ʽʥʬʦʨʤʘʮʽʶ: ʇ.ɯ.ʇ., ʬʘʢʫʣʴʪʝʪ 

(ʜʝʧʘʨʪʘʤʝʥʪ, ʚʽʜʜʽʣʝʥʥʷ), ʢʘʬʝʜʨʘ , ʥʘʫʢʦʚʠʡ ʩʪʫʧʽʥʴ, ʚʯʝʥʝ ʟʚʘʥʥʷ (ʽʟ 

ʜʘʪʘʤʠ). 

17. "ʂʘʜʨʠ ʥʘʫʢʦʚʮʽʚ (ʇʝʥʩʽʷ)" 

ʊʘʙʣʠʮʽ ʤʽʩʪʷʪʴ ʪʘʢʫ ʽʥʬʦʨʤʘʮʽʶ: ʇ.ɯ.ʇ., ʬʘʢʫʣʴʪʝʪ 

(ʜʝʧʘʨʪʘʤʝʥʪ, ʚʽʜʜʽʣʝʥʥʷ), ʢʘʬʝʜʨʘ, ʜʘʪʘ ʥʘʨʦʜʞʝʥʥʷ, ʩʪʘʪʴ ʪʘ ʽʥ. 

18. "ʂʘʜʨʠ ʥʘʫʢʦʚʮʽʚ (ʇʫʙʣʽʢʘʮʽʾ)" 

ʊʘʙʣʠʮʽ ʤʽʩʪʷʪʴ ʪʘʢʫ ʽʥʬʦʨʤʘʮʽʶ: ʇ.ɯ.ʇ., ʬʘʢʫʣʴʪʝʪ 

(ʜʝʧʘʨʪʘʤʝʥʪ, ʚʽʜʜʽʣʝʥʥʷ), ʢʘʬʝʜʨʘ, ʜʘʥʽ ʧʨʦ ʧʫʙʣʽʢʘʮʽʾ. 
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19. "ʂʘʜʨʠ ʥʘʫʢʦʚʮʽʚ (ɿʘʨʧʣʘʪʘ)" 

ʊʘʙʣʠʮʽ ʤʽʩʪʷʪʴ ʪʘʢʫ ʽʥʬʦʨʤʘʮʽʶ: ʇ.ɯ.ʇ., ʬʘʢʫʣʴʪʝʪ 

(ʜʝʧʘʨʪʘʤʝʥʪ, ʚʽʜʜʽʣʝʥʥʷ), ʢʘʬʝʜʨʘ, ʧʦʩʘʜʘ, ʧʦʩʘʜʦʚʠʡ ʦʢʣʘʜ, ʯʘʩ 

ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ʧʦʩʘʜʽ. 

20. "ʂʦʥʬʝʨʝʥʮʽʾ" 

ʊʘʙʣʠʮʽ ʤʽʩʪʷʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʥʘʫʢʦʚʽ ʢʦʥʬʝʨʝʥʮʽʾ: ʥʘʟʚʘ, 

ʪʝʨʤʽʥʠ ʧʨʦʚʝʜʝʥʥʷ, ʪʝʤʘʪʠʢʘ (ʜʣʷ ʷʢʦʛʦ ʧʽʜʨʦʟʜʽʣʫ ʮʽʢʘʚʦ), 

ʦʨʛʘʥʽʟʘʪʦʨ, ʤʽʩʮʝ ʧʨʦʚʝʜʝʥʥʷ, ʪʝʨʤʽʥ ʧʦʜʘʯʽ ʨʫʢʦʧʠʩʽʚ, ʚʘʨʪʽʩʪʴ ʫʯʘʩʪʽ 

ʪʘ ʽʥ. 

21. "ɸʩʧʽʨʘʥʪʫʨʘ" 

ʊʘʙʣʠʮʽ ʤʽʩʪʷʪʴ ʪʘʢʫ ʽʥʬʦʨʤʘʮʽʶ: ʇ.ɯ.ʇ., ʬʘʢʫʣʴʪʝʪ 

(ʜʝʧʘʨʪʘʤʝʥʪ, ʚʽʜʜʽʣʝʥʥʷ), ʢʘʬʝʜʨʘ, ʬʘʭ, ʬʦʨʤʘ ʥʘʚʯʘʥʥʷ, ʧʦʯʘʪʦʢ 

ʥʘʚʯʘʥʥʷ, ʛʨʘʬʽʢ ʽʩʧʠʪʽʚ ʪʘ ʟʘʣʽʢʽʚ, ʬʦʨʤʠ ʪʘ ʪʝʨʤʽʥʠ ʟʚʽʪʥʦʩʪʽ ʥʘ 

ʢʘʬʝʜʨʽ ʪʘ ʽʥ. ɺʠʢʦʨʠʩʪʘʪʠ ʜʦʧʦʤʽʞʥʽ ʪʘʙʣʠʮʽ (ʢʣʘʩʠʬʽʢʘʪʦʨʠ, 

ʜʦʚʽʜʥʠʢʠ, ʩʣʦʚʥʠʢʠ ʪʘ ʽʥ.) 

22. "ʉʪʫʜʝʥʪʩʴʢʽ ʛʫʨʪʢʠ ʪʘ ʩʝʤʽʥʘʨʘʤʠ" 

ʊʘʙʣʠʮʽ ʤʽʩʪʷʪʴ ʪʘʢʫ ʽʥʬʦʨʤʘʮʽʶ: ʅʘʟʚʘ ʛʫʨʪʢʘ/ ʩʝʤʽʥʘʨʫ, 

ʬʘʢʫʣʴʪʝʪ (ʜʝʧʘʨʪʘʤʝʥʪ, ʚʽʜʜʽʣʝʥʥʷ), ʢʘʬʝʜʨʘ, ʜʝʥʴ ʪʘ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ 

ʟʘʩʽʜʘʥʴ, ʩʪʘʨʦʩʪʘ, ʦʨʽʻʥʪʘʮʽʷ (ʥʘ ʷʢʠʡ ʢʫʨʩ ʪʘ ʷʢʫ ʪʝʤʘʪʠʢʫ), ʇ.ɯ.ʇ. 

ʢʝʨʽʚʥʠʢʘ. 

23. "ʂʘʜʨʠ ʥʘʫʢʦʚʮʽʚ" 

ʊʘʙʣʠʮʽ ʤʽʩʪʷʪʴ ʪʘʢʫ ʽʥʬʦʨʤʘʮʽʶ: ʇ.ɯ.ʇ., ʬʘʢʫʣʴʪʝʪ 

(ʜʝʧʘʨʪʘʤʝʥʪ, ʚʽʜʜʽʣʝʥʥʷ), ʢʘʬʝʜʨʘ, ʧʦʩʘʜʘ, ʧʦʩʘʜʦʚʠʡ ʦʢʣʘʜ. ʧʨʠʡʦʤ 

ʪʘ ʟʚʽʣʴʥʝʥʥʷ, ʧʝʨʝʤʽʱʝʥʥʷ ʟ ʧʦʩʘʜʠ ʥʘ ʧʦʩʘʜʫ, ʟʤʽʥʠ ʧʦʩʘʜʦʚʦʛʦ 

ʦʢʣʘʜʫ ʪʘ ʽʥ. 

24. "ʆʙʣʽʢ ʚʠʧʫʩʢʥʠʢʽʚ" 

ʊʘʙʣʠʮʽ ʤʽʩʪʷʪʴ ʪʘʢʫ ʽʥʬʦʨʤʘʮʽʶ: ʇ.ɯ.ʇ., ʬʘʢʫʣʴʪʝʪ 

(ʜʝʧʘʨʪʘʤʝʥʪ, ʚʽʜʜʽʣʝʥʥʷ), ʢʘʬʝʜʨʘ, ʩʧʝʮʽʘʣʴʥʽʩʪʴ, ʯʘʩ ʚʩʪʫʧʫ ʪʘ 

ʟʘʢʽʥʯʝʥʥʷ, ʧʝʨʝʤʽʱʝʥʥʷ ʟ ʧʦʩʘʜʠ ʥʘ ʧʦʩʘʜʫ ʪʘ ʟ ʦʜʥʦʛʦ ʤʽʩʮʷ ʨʦʙʦʪʠ 

ʥʘ ʽʥʰʝ. 
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25. "ʄʽʞʥʘʨʦʜʥʽ ʢʦʥʪʘʢʪʠ" 

ʊʘʙʣʠʮʽ ʤʽʩʪʷʪʴ ʪʘʢʫ ʽʥʬʦʨʤʘʮʽʶ: ʇ.ɯ.ʇ., ʬʘʢʫʣʴʪʝʪ 

(ʜʝʧʘʨʪʘʤʝʥʪ, ʚʽʜʜʽʣʝʥʥʷ), ʢʘʬʝʜʨʘ, ʩʧʝʮʽʘʣʴʥʽʩʪʴ, ʯʘʩʦʚʽ ʨʘʤʢʠ ʚʠʜʫ 

ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ (ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʥʘʫʢʦʚʦʤʫ ʚʽʜʨʷʜʞʝʥʥʽ, ʯʠʪʘʥʥʷ 

ʣʝʢʮʽʡ, ʧʝʨʝʜʘʯʘ ʥʘʫʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟʘ ʢʦʨʜʦʥ, ʦʜʝʨʞʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ 

ʽʟ-ʟʘ ʢʦʨʜʦʥʫ, ʧʨʦʚʝʜʝʥʥʷ ʩʝʤʽʥʘʨʫ. 

26. "ɼʝʥʴ ʬʘʢʫʣʴʪʝʪʫ" 

ʊʘʙʣʠʮʽ ʤʽʩʪʷʪʴ ʪʘʢʫ ʽʥʬʦʨʤʘʮʽʶ: ʥʘʟʚʘ ʟʘʭʦʜʫ ʥʘ ʜʝʥʴ 

ʬʘʢʫʣʴʪʝʪʫ, ʇ.ɯ.ʇ., ʬʘʢʫʣʴʪʝʪ (ʜʝʧʘʨʪʘʤʝʥʪ, ʚʽʜʜʽʣʝʥʥʷ), ʢʘʬʝʜʨʘ, 

ʧʦʩʘʜʘ ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʟʘ ʧʨʦʚʝʜʝʥʥʷ, ʚʠʢʦʥʘʚʮʽʚ ʦʢʨʝʤʠʭ ʜʦʨʫʯʝʥʴ 

ʱʦʜʦ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʜʥʷ ʬʘʢʫʣʴʪʝʪʫ, ʪʝʨʤʽʥʠ ʧʽʜʛʦʪʦʚʢʠ, 

ʯʘʩ, ʤʽʩʮʝ ʧʨʦʚʝʜʝʥʥʷ, ʥʝʬʦʨʤʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʘ ʽʥ. ʥʘ ʨʦʟʩʫʜ 

ʚʠʢʦʥʘʚʮʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ. 

27. "ʅʘʫʢʦʚʝ ʪʦʚʘʨʠʩʪʚʦ ʩʪʫʜʝʥʪʽʚ ʪʘ ʘʩʧʽʨʘʥʪʽʚ " 

ʊʘʙʣʠʮʽ ʤʽʩʪʷʪʴ ʪʘʢʫ ʽʥʬʦʨʤʘʮʽʶ: ʇ.ɯ.ʇ., ʬʘʢʫʣʴʪʝʪ 

(ʜʝʧʘʨʪʘʤʝʥʪ, ʚʽʜʜʽʣʝʥʥʷ), ʢʘʬʝʜʨʘ, ʩʧʝʮʽʘʣʴʥʽʩʪʴ, ʯʘʩ ʚʩʪʫʧʫ ʜʦ 

ʪʦʚʘʨʠʩʪʚʘ ʡʦʛʦ ʯʣʝʥʽʚ, ʧʣʘʥ ʧʨʦʚʝʜʝʥʥʷ ʟʘʭʦʜʽʚ (ʱʦ, ʜʝ, ʢʦʣʠ, 

ʥʝʬʦʨʤʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ) ʥʘ ʽʥʰʝ. 

28. "ʉʪʫʜʝʥʪʩʴʢʠʡ ʧʘʨʣʘʤʝʥʪ" 

ʊʘʙʣʠʮʽ ʤʽʩʪʷʪʴ ʪʘʢʫ ʽʥʬʦʨʤʘʮʽʶ: ʇ.ɯ.ʇ., ʬʘʢʫʣʴʪʝʪ 

(ʜʝʧʘʨʪʘʤʝʥʪ, ʚʽʜʜʽʣʝʥʥʷ), ʢʘʬʝʜʨʘ, ʩʧʝʮʽʘʣʴʥʽʩʪʴ, ʯʘʩʦʚʽ ʨʘʤʢʠ ʚʠʜʫ 

ʟʘʭʦʜʫ, ʱʦ ʧʨʦʚʦʜʠʪʴ ʩʪʫʜʝʥʪʩʴʢʠʡ ʧʘʨʣʘʤʝʥʪ. 
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ʃʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ ˉ 3 

ʈʆɿʈʆɹʂɸ ʇʈʆɻʈɸʄ ʆɹʈʆɹʂʀ ʌɸʁʃɯɺ ʊɸ 

ʈɽɼɸɻʋɺɸʅʅʗ ʊɽʂʉʊɯɺ 

ʃʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ ʧʦʚʠʥʥʘ ʙʘʟʫʚʘʪʠʩʷ ʥʘ ʨʦʟʨʦʙʣʝʥʠʭ 

ʜʽʘʛʨʘʤʘʭ UML. ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʥʪʠʰʘʙʣʦʥʫ ʤʘʛʽʯʥʘ 

ʢʥʦʧʢʘ (ʘʥʛʣ. Magic pushbutton) ʰʪʨʘʬʫʻʪʴʩʷ 3 ʙʘʣʘʤʠ. ɻʨʘʤʦʪʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʘʙʣʦʥʽʚ ʧʨʦʻʢʪʫʚʘʥʥʷ ʧʨʠ ʨʦʟʨʦʙʮʽ ʧʨʦʻʢʪʫ ʜʦʜʘʻ 

2 ʜʦʜʘʪʢʦʚʽ ʙʘʣʠ. 

ʅʘʚʝʜʝʥʘ ʥʠʞʯʝ ʫʤʦʚʘ ʟʘʚʜʘʥʥʷ ʥʝ ʻ ʚʠʯʝʨʧʥʦʶ ʯʠ 

ʘʙʩʦʣʶʪʥʦ ʪʦʯʥʦʶ. ɸʚʪʦʨʫ ʨʦʟʨʦʙʢʠ ʥʘʜʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ 

ʨʦʟʰʠʨʶʚʘʪʠ ʧʦʩʪʘʚʣʝʥʝ ʟʘʚʜʘʥʥʷ ʪʘ ʚʠʭʦʜʠʪʠ ʟʘ ʡʦʛʦ ʨʘʤʢʠ. 

ʈʦʟʨʦʙʠʪʠ ʧʨʦʻʢʪ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʧʨʦʛʨʘʤʠ ʦʙʨʦʙʢʠ ʬʘʡʣʽʚ 

(ʬʘʡʣʦʚʦʛʦ ʤʝʥʝʜʞʝʨʘ) ʪʘ ʚʙʫʜʦʚʘʥʦʛʦ  ʨʝʜʘʢʪʦʨʘ (ʜʣʷ ʨʝʜʘʛʫʚʘʥʥʷ 

ʥʘʜʘʚʘʪʠʩʷ ʜʦʧʦʤʦʛʘ ʢʦʨʠʩʪʫʚʘʯʫ. ɼʽʘʣʦʛ ʫʢʨʘʾʥʦʤʦʚʥʠʡ. ʇʨʠʢʣʘʜ 

ʛʦʣʦʚʥʦʛʦ ʚʽʢʥʘ ʧʨʦʻʢʪʫ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 1. 

 
ʈʠʩʫʥʦʢ 1. ʇʨʠʢʣʘʜ ʜʠʟʘʡʥʫ ʛʦʣʦʚʥʦʛʦ ʚʽʢʥʘ ʧʨʦʻʢʪʫ 

ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ 1  

ʈʦʟʜʽʣ 0. ʆʙʨʦʙʢʘ ʬʘʡʣʽʚ ʬʘʡʣʦʚʠʤ ʤʝʥʝʜʞʝʨʦʤ 
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ʌʘʡʣʦʚʠʡ ʤʝʥʝʜʞʝʨ ʤʘʻ ʚʠʢʦʥʫʚʘʪʠ ʦʩʥʦʚʥʽ ʦʧʝʨʘʮʽʾ ʟ ʬʘʡʣʘʤʠ. 

ɺʽʥ ʧʦʚʠʥʝʥ ʤʘʪʠ ʜʚʽ ʧʘʥʝʣʽ, ʘ ʛʦʣʦʚʥʝ ʚʽʢʥʦ  ʟʘʡʤʘʪʠ ʥʝ ʤʝʥʰʝ 80 % 

ʧʣʦʱ̔ ʝʢʨʘʥʘ. ʇʨʠʢʣʘʜ ʡʦʛʦ ʛʦʣʦʚʥʦʾ ʬʦʨʤʠ ʧʦʜʘʥʦ ʚʠʱʝ. ɺʙʫʜʦʚʘʥʠʡ 

ʪʝʢʩʪʦʚʠʡ ʨʝʜʘʢʪʦʨ ʚʠʢʣʠʢʘʻʪʴʩʷ ʥʘʪʠʩʢʘʥʥʷʤ F3 ʥʘ ʽʤʝʥʽ ʪʝʢʩʪʦʚʦʛʦ 

ʬʘʡʣʫ, ʱʦ ʚʽʜʦʙʨʘʞʝʥʦ ʥʘ ʘʢʪʠʚʥʽʡ ʧʘʥʝʣʽ. 

ʈʦʟʜʽʣ 0. ʆʙʨʦʙʢʘ ʬʘʡʣʽʚ ʬʘʡʣʦʚʠʤ ʤʝʥʝʜʞʝʨʦʤ 

0.1. ʆʙʨʦʙʢʘ ʪʝʢʩʪʦʚʠʭ ʬʘʡʣʽʚ: 

1. ʇʦʰʫʢ ʬʘʡʣʽʚ, ʱʦ ʤʘʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʚ ʾʭ ʽʤʝʥʘʭ (ʥʘʧʨ. 

*.txt) ʪʘ ʚʠʜʽʣʝʥʥʷ ʩʣʽʚ, ʱʦ ʥʘʣʝʞʘʪʴ ʧʝʨʰʠʤ ʪʨʴʦʤ ʨʝʯʝʥʥʷʤ 

(ʢʨʽʤ 1- ʪʘ 2-ʣʽʪʝʨʥʠʭ)  

2. ʇʦʰʫʢ ʬʘʡʣʽʚ, ʱʦ ʤʘʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʫ ʟʤʽʩʪʽ (ʥʘʧʨ., ʤʘʶʪʴ 
ʷʢʽʩʴ ʩʣʦʚʘ ʯʠ ʽʥʰʽ ʦʩʦʙʣʠʚʦʩʪʽ) ʪʘ ʚʠʜʽʣʝʥʥʷ ʩʣʽʚ, ʱʦ ʻ 

ʩʢʦʨʦʯʝʥʥʷʤʠ, ʩʢʣʘʜʝʥʠʤʠ ʽʟ ʢʦʤʙʽʥʘʮʽʡ ʤʘʣʠʭ ʪʘ ʚʝʣʠʢʠʭ ʣʽʪʝʨ. 

3. ʇʦʰʫʢ ʬʘʡʣʽʚ, ʱʦ ʤʘʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʫ ʨʦʟʪʘʰʫʚʘʥʥʽ, 
ʨʦʟʤʽʨʽ, ʜʘʪʽ ʪʘ ʽʥ. (ʥʘʧʨ., ʫʩʽ ʚʦʥʠ ʻ ʫ ʷʢʦʤʫʩʴ ʢʘʪʘʣʦʟʽ) ʪʘ 

ʚʠʜʽʣʝʥʥʷ ʩʣʽʚ, ʱʦ ʥʘʧʠʩʘʥʽ ʣʘʪʠʥʠʮʝʶ 

4. ʇʦʰʫʢ ʬʘʡʣʽʚ ʬʦʨʤʘʪʫ HTML ʟʘ ʢʣʶʯʦʚʠʤ ʩʣʦʚʘʤʠ 
(keywords) ʪʘ ʚʠʜʽʣʝʥʥʷ ʢʣʶʯʦʚʠʭ ʩʣʽʚ 

5. ʇʦʰʫʢ ʬʘʡʣʽʚ ʬʦʨʤʘʪʫ HTML ʟʘ ʩʣʦʚʘʤʠ ʽʟ ʟʘʛʦʣʦʚʢʽʚ 
ʨʦʟʜʽʣʽʚ ʪʘ ʚʠʜʽʣʝʥʥʷ ʫʩʽʭ ʩʣʽʚ ʽʟ ʟʘʛʦʣʦʚʢʽʚ. 

6. ʇʦʰʫʢ ʬʘʡʣʽʚ ʬʦʨʤʘʪʫ HTML ʟʘ ʢʽʣʴʢʦʤʘ ʩʣʦʚʘʤʠ ʚ 
ʦʩʥʦʚʥʦʤʫ ʪʝʢʩʪʽ ʨʦʟʜʽʣʽʚ ʪʘ ʚʠʜʽʣʝʥʥʷ ʥʘʡʙʽʣʴʰ ʚʞʠʚʘʥʠʭ ʩʣʽʚ. 

7. ʉʢʣʘʜʘʥʥʷ ʩʧʠʩʢʫ ʬʘʡʣʽʚ, ʛʽʧʝʨʪʝʢʩʪʦʚʽ ʧʦʩʠʣʘʥʥʷ ʥʘ ʷʢʽ 

ʤʽʩʪʷʪʴʩʷ ʫ ʬʘʡʣʽ ʬʦʨʤʘʪʫ HTML (ʽʥʰʽ ʬʘʡʣʠ ʬʦʨʤʘʪʫ HTML) 

8. ʉʢʣʘʜʘʥʥʷ ʩʧʠʩʢʫ ʬʘʡʣʽʚ, ʛʽʧʝʨʪʝʢʩʪʦʚʽ ʧʦʩʠʣʘʥʥʷ ʥʘ ʷʢʽ 
ʤʽʩʪʷʪʴʩʷ ʫ ʬʘʡʣʽ ʬʦʨʤʘʪʫ HTML (ʬʘʡʣʠ ʛʨʘʬʽʯʥʠʭ ʬʦʨʤʘʪʽʚ) 

9. ʂʦʧʽʶʚʘʥʥʷ ʪʘ ʧʝʨʝʤʽʱʝʥʥʷ ʬʘʡʣʽʚ ʬʦʨʤʘʪʫ HTML ʨʘʟʦʤ 

ʽʟ ʧʦʚ'ʷʟʘʥʠʤʠ ʬʘʡʣʘʤʠ ʪʘ ʚʠʜʽʣʝʥʥʷ  ʩʣʽʚ, ʱʦ ʚʢʘʟʘʥʽ ʚ <TITLE>. 

10. ʇʦʰʫʢ ʬʘʡʣʽʚ ʬʦʨʤʘʪʫ HTML ʟʘ ʢʽʣʴʢʦʤʘ ʚʚʝʜʝʥʠʤʠ 
ʢʦʨʠʩʪʫʚʘʯʝʤ ʩʣʦʚʘʤʠ (ʚʨʘʭʫʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʨʠʚʫ ʩʣʦʚʘ 

ʪʝʛʘʤʠ HTML) ʪʘ ʚʠʜʽʣʝʥʥʷ ʥʘʡʙʽʣʴʰ ʚʞʠʚʘʥʠʭ ʩʣʽʚ. 

11. ɯʥʰʽ ʟʘʜʘʯʽ ʦʙʨʦʙʢʠ ʪʝʢʩʪʦʚʠʭ ʬʘʡʣʽʚ ʟʘ ʧʨʦʧʦʟʠʮʽʻʶ 

ʚʠʢʦʥʘʚʮʷ ʘʙʦ ʚʠʢʣʘʜʘʯʘ  
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0.2. ʆʙʨʦʙʢʘ ʜʦʚʽʣʴʥʠʭ ʬʘʡʣʽʚ: 

1. ʇʦʜʽʣ ʬʘʡʣʫ ʥʘ ʯʘʩʪʠʥʠ ʟʘʜʘʥʦʛʦ ʨʦʟʤʽʨʫ  

2. ɿʣʠʪʪʷ ʪʝʢʩʪʦʚʠʭ ʪʘ ʽʥʰʠʭ ʬʘʡʣʽʚ  

3. ʂʦʧʽʶʚʘʥʥʷ ʛʨʫʧ ʬʘʡʣʽʚ, ʱʦ ʤʘʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʚ ʽʤʝʥʘʭ (ʥʘʧʨ. 
*.txt) ʘʙʦ ʫ ʟʤʽʩʪʽ. 

4. ʇʝʨʝʤʽʱʝʥʥʷ ʛʨʫʧ ʬʘʡʣʽʚ , ʱʦ ʤʘʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʚ ʽʤʝʥʘʭ (ʥʘʧʨ. 

*.txt) ʘʙʦ ʫ ʟʤʽʩʪʽ. 

5. ʈʦʟʥʝʩʝʥʥʷ ʛʨʫʧ ʬʘʡʣʽʚ ʫ ʨʽʟʥʽ ʢʘʪʘʣʦʛʠ  

6. ʆʯʠʱʝʥʥʷ  ʬʘʡʣʽʚ ʬʦʨʤʘʪʫ HTML ʚʽʜ ʟʘʡʚʠʭ ʪʝʛʽʚ ʟʘ ʧʨʦʧʦʟʠʮʽʻʶ 

ʚʠʢʦʥʘʚʮʷ ʘʙʦ ʚʠʢʣʘʜʘʯʘ. 

7. ʉʧʨʦʱʝʥʥʷ ʪʝʛʽʚ ʬʘʡʣʽʚ ʬʦʨʤʘʪʫ HTML (ʥʘʧʨ., FONT 

color=#ff0000 ʟʘʤʽʥʠʪʠ ʥʘ FONT  ʪʘ ʽʥ.) 

8. ɿʣʠʪʪʷ ʬʘʡʣʽʚ HTML-ʬʦʨʤʘʪʫ ʽʟ ʟʘʤʽʥʦʶ ʩʪʠʣʶ ʫ ʜʨʫʛʽʡ ʯʘʩʪʠʥʽ 

ʥʘ ʩʪʠʣʴ, ʱʦ ʧʨʠʡʥʷʪʠʡ ʫ ʧʝʨʰʽʡ.  

9. ɿʣʠʪʪʷ ʬʘʡʣʽʚ  HTML-ʬʦʨʤʘʪʫ ʽʟ ʧʝʨʝʤʽʱʝʥʥʷʤ ʟʦʙʨʘʞʝʥʴ ʜʨʫʛʦʾ 

ʯʘʩʪʠʥʠ ʜʦ ʢʘʪʘʣʦʛʫ, ʱʦ ʤʽʩʪʠʪʴ ʟʦʙʨʘʞʝʥʥʷ ʧʝʨʰʦʾ ʯʘʩʪʠʥʠ.  

10. ɺʠʜʽʣʝʥʥʷ ʽʟ ʬʘʡʣʫ HTML-ʬʦʨʤʘʪʫ ʯʘʩʪʠʥʠ ʪʝʢʩʪʫ ʫ ʥʦʚʠʡ ʬʘʡʣ 

ʽʟ ʧʝʨʝʤʽʱʝʥʥʷʤ ʟʦʙʨʘʞʝʥʴ ʚʠʜʽʣʝʥʦʾ ʯʘʩʪʠʥʠ ʜʦ ʥʦʚʦʛʦ ʢʘʪʘʣʦʛʫ.  

0.3 ***  

1. ʆʙʨʦʙʢʘ ʬʘʡʣʽʚ ʩʧʝʮʽʘʣʴʥʠʭ ʬʦʨʤʘʪʽʚ (HTML, GIF, DBF ʪʘ 

ʽʥ.) - ʟʘ ʧʨʦʧʦʟʠʮʽʻʶ ʚʠʢʦʥʘʚʮʷ ʘʙʦ ʚʠʢʣʘʜʘʯʘ (ʩʧʨʦʱʝʥʠʡ HTML 

ʨʝʜʘʢʪʦʨ, ʨʝʜʘʢʪʦʨ ʛʨʘʬʽʯʥʠʭ ʬʘʡʣʽʚ, ʬʘʡʣʽʚ ʙʘʟ ʜʘʥʠʭ  ʪʘ ʽʥ.) 

2. ʇʝʨʝʪʚʦʨʝʥʥʷ ʬʘʡʣʽʚ ʬʦʨʤʘʪʫ HTML ʚ RTF ʬʦʨʤʘʪ ʪʘ ʟʚʦʨʦʪʥʝ. 
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ʈʦʟʜʽʣ 1. ʈʝʜʘʛʫʚʘʥʥʷ ʪʝʢʩʪʦʚʠʭ ʪʘ ʽʥʰʠʭ ʬʘʡʣʽʚ 

ʊʝʢʩʪ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʢʨʝʤʠʭ ʩʣʽʚ, ʚʚʦʜʠʪʴʩʷ ʟ ʢʣʘʚʽʘʪʫʨʠ ʪʘ 

ʟʙʝʨʽʛʘʻʪʴʩʷ ʫ ʪʝʢʩʪʦʚʦʤʫ ʬʘʡʣʽ. ɸʣʬʘʚʽʪ - ʜʦʚʽʣʴʥʠʡ. ʉʣʦʚʘ 

ʚʽʜʦʢʨʝʤʣʶʶʪʴʩʷ ʩʠʤʚʦʣʘʤʠ ʧʨʦʧʫʩʢʫ " " (ʱʦʥʘʡʤʝʥʰʝ ʦʜʥʠʤ ʪʘʢʠʤ 

ʩʠʤʚʦʣʦʤ). ɼʦʚʞʠʥʘ ʦʢʨʝʤʦʛʦ ʩʣʦʚʘ, ʨʷʜʢʘ, ʪʝʢʩʪʫ ʚ ʮʽʣʦʤʫ ʥʝ 

ʦʙʤʝʞʫʻʪʴʩʷ. ʇʝʨʝʜʙʘʯʠʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʥʶ, ʢʥʦʧʦʢ, ʜʦʧʦʤʦʛʠ, 

ʧʦʜʘʯʽ ʢʦʨʦʪʢʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʨʦʛʨʘʤʫ ʪʘ ʨʦʙʦʪʫ ʫ ʨʝʞʠʤʘʭ ʦʙʨʦʙʢʠ 

ʟʚʠʯʘʡʥʠʭ ʨʷʜʢʽʚ ʪʘ ʨʦʟʰʠʨʝʥʠʭ ʨʷʜʢʽʚ. ʊʝʩʪʫʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ 

ʧʨʦʚʝʜʝʥʦ ʥʘ ʪʝʢʩʪʘʭ, ʱʦ ʟʘʧʠʩʘʥʽ ʫ ʜʦʚʽʣʴʥʦʤʫ ʪʝʢʩʪʦʚʦʤʫ ʬʘʡʣʽ. 

ʂʦʥʢʨʝʪʥʠʡ ʚʘʨʽʘʥʪ ʟʘʚʜʘʥʥʷ ʧʦʜʘʻʪʴʩʷ ʚʠʢʣʘʜʘʯʝʤ. 

ʉʢʣʘʜʘʥʥʷ ʩʧʠʩʢʫ ʪʝʛʽʚ ʫ ʬʘʡʣʽ ʬʦʨʤʘʪʫ HTML ʪʘ ʟʘʤʽʥʘ ʢʽʣʴʢʦʭ 

ʦʙʨʘʥʠʭ ʥʘ ʽʥʰʽ. 

1. ɼʣʷ ʢʦʞʥʦʛʦ ʟʽ ʩʣʽʚ ʪʝʢʩʪʫ ʧʽʜʨʘʭʫʚʘʪʠ, ʩʢʽʣʴʢʠ ʨʘʟʽʚ ʚʦʥʦ 
ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʫ ʪʝʢʩʪʽ. 

2. ɿʥʘʡʪʠ ʜʝʩʷʪʴ ʥʘʡʜʦʚʰʠʭ ʩʣʽʚ ʽ ʫ ʪʝʢʩʪʽ. 

3. ɿʥʘʡʪʠ ʩʢʣʘʜʝʥʽ ʟ ʣʘʪʠʥʩʴʢʠʭ ʣʽʪʝʨ ʩʣʦʚʘ, ʷʢʽ ʫ ʪʝʢʩʪʽ 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʥʘʡʯʘʩʪʽʰʝ. 

4. ɿʥʘʡʪʠ ʩʣʦʚʘ, ʷʢʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʫ ʪʝʢʩʪʽ ʣʠʰʝ ʧʦ ʦʜʥʦʤʫ ʨʘʟʫ.  

5. ɿʘʤʽʥʘ ʦʜʥʽʻʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʣʽʪʝʨ ʽʥʰʦʶ. 

6. ɿʘʤʽʥʘ ʨʝʛʽʩʪʨʫ ʫ ʚʠʜʽʣʝʥʦʤʫ ʬʨʘʛʤʝʥʪʽ ʪʝʢʩʪʫ.  

7. ɿʘ ʟʘʜʘʥʠʤʠ ʩʣʦʚʘʤʠ (ʢʫʨʩʦʨʦʤ) ʚʠʜʽʣʷʣʘ ʽʟ ʟʘʟʜʘʣʝʛʽʜʴ 
ʟʘʜʘʥʦʛʦ ʩʧʠʩʢʫ ʥʘʡʙʽʣʴʰ ʩʭʦʞʝ ʩʣʦʚʦ ʟʘ ʧʝʨʰʠʤʠ ʢʽʣʴʢʦʤʘ 

ʣʽʪʝʨʘʤʠ. ʇʝʨʝʜʙʘʯʠʪʠ ʧʦʚʽʜʦʤʣʝʥʥʷ "ʥʝʦʜʥʦʟʥʘʯʥʦ", ʷʢʱʦ ʻ 

ʢʽʣʴʢʘ ʩʭʦʞʠʭ ʩʣʽʚ, ʪʘ ʚʠʚʝʩʪʠ ʾʭ. ʉʧʠʩʦʢ ʩʣʽʚ ʻ ʫ ʚʭʽʜʥʦʤʫ ʬʘʡʣʽ 

test_lst.txt  

8. ʂʦʧʽʶʚʘʪʠ ʪʝʢʩʪʦʚʠʡ ʬʘʡʣ ʫ ʥʦʚʠʡ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʟ ʢʦʞʥʦʾ 
ʛʨʫʧʠ ʧʦʩʣʽʜʦʚʥʦ ʦʜʥʘʢʦʚʠʭ ʨʷʜʢʽʚ ʚʠʚʦʜʠʚʩʷ ʪʽʣʴʢʠ ʦʜʠʥ ʨʷʜʦʢ.  

9. ɺʠʜʘʣʷʪʠ ʟ ʢʦʞʥʦʛʦ ʨʷʜʢʘ ʬʘʡʣʫ ʥʘʜʣʠʰʢʦʚʽ ʧʨʦʙʽʣʠ ʪʘ ʚʩʽ 

ʪʘʙʫʣʷʮʽʾ, ʘ ʪʘʢʦʞ ʚʠʜʘʣʷʪʠ ʨʷʜʢʠ, ʱʦ ʮʽʣʢʦʤ ʩʢʣʘʜʘʶʪʴʩʷ ʽʟ 

ʧʨʦʙʽʣʽʚ ʽ ʪʘʙʫʣʷʮʽʡ.  

10. ɺʠʢʦʥʘʪʠ ʢʦʥʪʝʢʩʪʥʫ ʟʘʤʽʥʫ ʫ ʚʩʽʭ ʨʷʜʢʘʭ ʬʘʡʣʫ. ʗʢʱʦ 
ʨʷʜʦʢ ʥʝ ʟʘʜʦʚʦʣʴʥʷʻ ʫʤʦʚʽ ʟʘʤʽʥʠ - ʚʽʥ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʤʽʥʥʠʤ.  

11. ɺʠʢʦʥʘʪʠ ʧʦʰʫʢ ʣʽʪʝʨʥʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʚ ʪʝʢʩʪʦʚʦʤʫ 

ʬʘʡʣʽ. ʉʣʽʜ ʚʠʚʦʜʠʪʠ ʨʷʜʢʠ (ʪʘ ʥʦʤʝʨʠ ʨʷʜʢʽʚ) ʬʘʡʣʫ, ʫ ʷʢʠʭ 

ʟʫʩʪʨʽʣʘʩʴ ʟʘʜʘʥʘ ʣʽʪʝʨʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ, ʱʦ ʟʘʜʘʻʪʴʩʷ ʷʢ ʘʨʛʫʤʝʥʪ.  
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12. ʇʝʨʝʪʚʦʨʠʪʠ ʪʝʢʩʪ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʪʽʣʴʢʠ ʟ ʤʘʣʠʭ ʣʽʪʝʨ ʫ 
ʪʝʢʩʪ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʝʣʠʢʠʭ ʽ ʤʘʣʠʭ ʣʽʪʝʨ. ʇʝʨʰʘ ʣʽʪʝʨʘ ʽ 

ʣʽʪʝʨʘ ʧʽʩʣʷ ʢʽʥʮʷ ʨʝʯʝʥʥʷ - ʚʝʣʠʢʽ, ʽʥʰʽ - ʤʘʣʽ.  

13. ɺʠʧʨʘʚʠʪʠ ʧʦʤʠʣʢʠ ʚ ʩʣʦʚʘʭ: ʧʨʦʛʨʘʤʽ ʟʘʜʘʥʦ ʩʧʠʩʦʢ ʩʣʽʚ; 
ʚʦʥʘ ʧʝʨʝʚʽʨʷʻ - ʯʠ ʻ ʘʥʘʣʽʟʦʚʘʥʝ ʩʣʦʚʦ ʻ ʩʣʦʚʦʤ ʟʽ ʩʧʠʩʢʫ. ʗʢʱʦ 

ʥʽ - ʥʘʤʘʛʘʻʪʴʩʷ ʟʥʘʡʪʠ ʥʘʡʙʽʣʴʰ ʩʭʦʞʝ ʩʣʦʚʦ ʟʽ ʩʧʠʩʢʫ, ʧʨʠʯʦʤʫ 

ʷʢʱʦ ʻ ʢʽʣʴʢʘ ʩʭʦʞʠʭ - ʚʠʜʘʻ ʫʩʽ ʚʘʨʽʘʥʪʠ. ʈʦʟʛʣʷʥʫʪʠ ʚʠʧʘʜʢʠ:  

ǒ ʜʚʽ ʩʫʩʽʜʥʽ ʣʽʪʝʨʠ ʧʝʨʝʩʪʘʚʣʝʥʽ ʤʽʩʮʷʤʠ: ʧʘʪʨʘ => 
ʧʘʨʪʘ ; 

ǒ ʧʦʜʚʦʻʥʘ ʣʽʪʝʨʘ (ʣʽʪʝʨʠ): ʧʧʘʘʨʨʪʪʘʘ => ʧʘʨʪʘ; 

ǒ ʟʘʛʫʙʣʝʥʘ ʣʽʪʝʨʘ: ʧʨʪʘ => ʧʘʨʪʘ; 

ǒ ʟʤʽʥʝʥʘ ʣʽʪʝʨʘ: ʰʫʭʪʘ => ʰʘʭʪʘ; 

ǒ ʟʘʡʚʘ ʣʽʪʝʨʘ: ʧʘʨʪʷʘ =>ʧʘʨʪʘ ; 

ǒ ʣʽʪʝʨʠ ʥʝ ʚ ʪʽʤ ʨʝʛʽʩʪʨʽ - ʧʦʨʽʚʥʷʪʠ ʟ ʢʦʞʥʠʤ ʩʣʦʚʦʤ ʟʽ 

ʩʧʠʩʢʫ, ʧʝʨʝʪʚʦʨʶʶʯʠ ʚʩʽ ʣʽʪʝʨʠ ʫ ʤʘʣʽ: ʧʘʨʊʘ => ʧʘʨʪʘ . 

 ʈʦʟʜʽʣ 2. ʈʦʙʦʪʘ ʟ ʬʘʡʣʦʚʠʤ ʤʝʥʝʜʞʝʨʦʤ. ʆʧʘʥʫʚʘʥʥʷ 

ʰʘʙʣʦʥʽʚ ʧʨʦʻʢʪʫʚʘʥʥʷ 

ɼʣʷ ʢʦʞʥʦʛʦ ʟ ʥʘʩʪʫʧʥʠʭ ʟʘʚʜʘʥʴ ʩʪʚʦʨʠʪʠ ʜʽʘʛʨʘʤʠ ʢʣʘʩʽʚ ʪʘ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ  ʚʠʢʦʥʘʪʠ ʪʘʢʽ ʟʘʚʜʘʥʥʷ. 

1. ɿʘʩʪʦʩʫʚʘʥʥʷ ʰʘʙʣʦʥʫ çʌʘʙʨʠʯʥʠʡ ʤʝʪʦʜè (Factory Method) ʜʣʷ 
ʟʙʝʨʝʞʝʥʥʷ ʜʦʢʫʤʝʥʪʘ ʥʘ ʜʠʩʢ ʚ ʨʽʟʥʠʭ ʬʦʨʤʘʪʘʭ: html, .txt, ʙʽʥʘʨʥʦʤʫ. 

ʉʪʚʦʨʽʪʴ ʙʘʟʦʚʠʡ ʢʣʘʩ, ʜʝ ʙʫʜʝ ʢʦʜ ʚʽʜʢʨʠʪʦʛʦ ʬʘʡʣʫ ʽ ʬʘʙʨʠʯʥʠʡ ʤʝʪʦʜ 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʢʦʥʢʨʝʪʥʦʛʦ ʦʙôʻʢʪʫ, ʷʢʠʡ ʙʫʜʝ ʟʙʝʨʽʛʘʪʠ ʜʘʥʽ ʚ ʮʝʡ 

ʬʘʡʣ. 

2. ɿʘʩʪʦʩʫʚʘʥʥʷ ʰʘʙʣʦʥʫ çɸʙʩʪʨʘʢʪʥʘ ʬʘʙʨʠʢʘè (Abstract Factory) 

ʜʣʷ ʚʽʜʢʨʠʪʪʷ ʬʘʡʣʽʚ ʨʽʟʥʠʭ ʬʦʨʤʘʪʽʚ. ɿʘʚʯʘʩʥʦ ʥʝ ʚʽʜʦʤʦ, ʷʢʠʡ ʬʘʡʣ 

ʙʫʜʝ ʚʽʜʢʨʠʚʘʪʠʩʷ, ʘʣʝ ʻ ʩʧʠʩʦʢ ʤʦʞʣʠʚʠʭ ʬʦʨʤʘʪʽʚ (XML, txt). 

ʂʦʨʠʩʪʫʚʘʯ ʟʘʟʥʘʯʘʻ ʬʘʡʣ, ʙʽʙʣʽʦʪʝʢʘ ʧʨʦʙʫʻ ʚʠʟʥʘʯʠʪʠ ʪʠʧ ʬʘʡʣʫ (ʟʘ 

ʨʦʟʰʠʨʝʥʥʷʤ) ʪʘ ʚʠʢʣʠʢʘʪʠ ʚʽʜʧʦʚʽʜʥʠʡ ʟʘʚʘʥʪʘʞʫʚʘʯ ʜʣʷ ʥʴʦʛʦ.  

3. ʐʘʙʣʦʥ ñʌʘʩʘʜò. ɺ ʧʨʦʻʢʪʽ ʧʦʚʠʥʝʥ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʠʡ 

ʧʝʨʝʛʣʷʜʘʯ ʬʘʡʣʽʚ, ʷʢʠʡ ʚʠʢʦʥʫʻ ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʾ ʟ ʬʘʡʣʘʤʠ 

(ʟʘʚʘʥʪʘʞʝʥʥʷ, ʩʪʚʦʨʝʥʥʷ, ʚʠʣʫʯʝʥʥʷé) ʥʝ ʨʦʟʢʨʠʚʘʶʯʠ ʢʣʽʻʥʪʫ ʜʝʪʘʣʽ 

ʮʠʭ ʦʧʝʨʘʮʽʡ.  

4. ʐʘʙʣʦʥ ñʉʧʦʩʪʝʨʽʛʘʯò (Observer). ɺ ʧʨʦʻʢʪʽ ʧʦʚʠʥʥʘ ʙʫʪʠ 
ʨʝʘʣʽʟʦʚʘʥʘ ʚʽʜʧʨʘʚʢʘ ʧʦʚʽʜʦʤʣʝʥʴ ʧʘʥʝʣʷʤ ʬʘʡʣʦʚʦʛʦ ʤʝʥʝʜʞʝʨʘ ʧʨʦ 
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ʨʝʜʘʛʫʚʘʥʥʷ ʩʧʠʩʢʫ ʬʘʡʣʽʚ ʫ ʚʠʧʘʜʢʫ ʜʦʜʘʚʘʥʥʷ, ʚʠʜʘʣʝʥʥʷ, 

ʧʝʨʝʤʽʱʝʥʥʷ, ʧʝʨʝʽʤʝʥʫʚʘʥʥʷ ʬʘʡʣʽʚ ʯʠ ʜʠʨʝʢʪʦʨʽʡ.  

5. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʰʘʙʣʦʥ çʆʜʠʥʘʢè (Singleton), ʨʦʟʨʦʙʽʪʴ 

ʩʠʩʪʝʤʫ ʧʨʦʪʦʢʦʣʶʚʘʥʥʷ ʧʦʜʽʡ ʬʘʡʣʦʚʦʛʦ ʤʝʥʝʜʞʝʨʘ. ʉʠʩʪʝʤʘ 

ʧʦʚʠʥʥʘ:  

¶ ʧʽʜʪʨʠʤʫʚʘʪʠ 3 ʨʽʚʥʷ ʚʘʞʣʠʚʦʩʪʽ ʧʦʜʽʡ (ʟʤʽʥʠ, ʧʝʨʝʭʽʜ, 

ʧʦʤʠʣʢʘ);  

¶ ʟʘʙʝʟʧʝʯʠʪʠ ʬʽʢʩʘʮʽʶ ʧʦʜʽʾ (ʟ ʧʦʜʽʻʶ ʬʽʢʩʫʶʪʴʩʷ ʯʘʩ, 

ʚʘʞʣʠʚʽʩʪʴ, ʪʝʢʩʪʦʚʝ ʧʦʚʽʜʦʤʣʝʥʥʷ). 

ʅʘʧʨʠʢʣʘʜ: 
21.09.2022 13:02:22 ɿʤʽʥʠ. ʉʪʚʦʨʝʥʦ ʬʘʡʣ c:\temp\aaa.txt 

21.09.2022 14:02:22 ɿʤʽʥʠ. ʇʝʨʝʤʽʱʝʥʦ ʬʘʡʣ ʟ c:\temp\aaa.txt ʚ c: \aaa.txt 

21.09.2022 14:02:22. ʇʝʨʝʭʽʜ. ɺʽʜʢʨʠʪʦ ʜʠʨʝʢʪʦʨʽʶ c:\temp 

21.09.2022 15:02:22 ʇʦʤʠʣʢʘ. ʇʦʤʠʣʢʘ ʜʦʩʪʫʧʫ ʜʦ ʬʘʡʣʫ ʟ c:\temp\ata.txt  

6.  ɿ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʰʘʙʣʦʥʫ çɹʫʜʽʚʝʣʴʥʠʢè (Builder) 

ʨʝʘʣʽʟʫʚʘʪʠ ʩʪʚʦʨʝʥʥʷ ʟʚʽʪʽʚ ʧʨʦ ʨʦʙʦʪʫ ʬʘʡʣʦʚʦʛʦ ʤʝʥʝʜʞʝʨʘ ʚ ʦʜʥʦʤʫ 

ʟ ʦʙʨʘʥʠʭ ʧʨʠ ʟʘʚʘʥʪʘʞʝʥʥʽ ʧʨʦʛʨʘʤʠ ʬʦʨʤʘʪʽʚ (HTML ʯʠ ʪʝʢʩʪʦʚʦʤʫ).  

ʏʘʩʪʠʥʠ ʧʦʚʽʜʦʤʣʝʥʥʷ ʮʝ: ʟʘʛʦʣʦʚʦʢ ʟʚʽʪʫ, ʚʘʞʣʠʚʽʩʪʴ (ʟʤʽʥʠ, 

ʧʝʨʝʭʽʜ, ʧʦʤʠʣʢʘ), ʪʝʢʩʪ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʯʘʩ, ʟʘʚʝʨʰʝʥʥʷ ʩʪʚʦʨʝʥʥʷ 

ʧʦʚʽʜʦʤʣʝʥʥʷ (ʧʦ ʟʘʚʝʨʰʝʥʥʶ ʧʨʦʛʨʘʤʠ, ʯʠ ʧʦ ʥʘʪʠʩʢʘʥʥʶ ʢʥʦʧʢʠ)). 

ʈʝʟʫʣʴʪʘʪʦʤ ʻ ʟʙʝʨʝʞʝʥʥʷ ʬʘʡʣʫ ʚʽʜʧʦʚʽʜʥʦʛʦ ʬʦʨʤʘʪʫ. 

 

ɼʣʷ txt ʬʘʡʣʫ ʧʨʦʩʪʦ ʟʘʧʠʩ ʪʝʢʩʪʫ ʫ ʥʘʩʪʫʧʥʦʤʫ ʚʠʛʣʷʜʽ: 
ɿʚʽʪ ʧʨʦ ʨʦʙʦʪʫ ʬʘʡʣʦʚʦʛʦ ʤʝʥʝʜʞʝʨʘ. 21.09.2022 14:02:00 

21.09.2022 14:02:22 ɿʤʽʥʠ. ʇʝʨʝʤʽʱʝʥʦ ʬʘʡʣ ʟ c:\temp\aaa.txt ʚ c: \aaa.txt 

21.09.2022 14:02:22. ʇʝʨʝʭʽʜ. ɺʽʜʢʨʠʪʦ ʜʠʨʝʢʪʦʨʽʶ c:\temp 

ɼʷʢʫʶ! 21.09.2022 15:00:20 

 

ɼʣʷ html ʬʘʡʣʫ ʧʨʦʩʪʦ ʟʘʧʠʩ ʫ ʥʘʩʪʫʧʥʦʤʫ ʚʠʛʣʷʜʽ: 
<HTML> 

<BODY> 

<H1> ɿʚʽʪ ʧʨʦ ʨʦʙʦʪʫ ʬʘʡʣʦʚʦʛʦ ʤʝʥʝʜʞʝʨʘ. 21.09.2022 14:02:00 

</H1> 

<p>21.09.2022 14:02:22 ɿʤʽʥʠ. ʇʝʨʝʤʽʱʝʥʦ ʬʘʡʣ ʟ c:\temp\aaa.txt ʚ c: 

\aaa.txt</p> 

<p>21.09.2022 14:02:22. ʇʝʨʝʭʽʜ. ɺʽʜʢʨʠʪʦ ʜʠʨʝʢʪʦʨʽʶ c:\temp</p> 

<p><i> ɼʷʢʫʶ! 21.09.2022 15:00:20</i></p> 

</BODY> 

</HTML> 
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ʈʆɿʇʆɼɯʃ ɺɸʈɯɸʅʊɯɺ 

ˉ 

̨̃́̑́̎̓̔ 
˝̨̏̈̅̌ 

0.1 
˝̨̏̈̅̌ 

0.2 
˝̨̏̈̅̌ 

1  
˝̨̏̈̅̌ 

1 
˝̨̏̈̅̌ 

2 

1 1 5 1 8 2 

2 2 6 2 9 3 

3 3 7 3 10 4 

4 4 8 4 11 5 

5 5 9 5 12 6 

6 6 10 6 13 6 

7 7 1 7 14 1 

8 8 2 1 8 2 

9 9 3 2 9 3 

10 10 4 3 10 4 

11 1 5 4 11 5 

12 2 6 5 12 6 

13 3 7 6 13 5 

14 4 8 7 14 1 

15 5 9 1 9 2 

16 6 10 2 10 3 

17 7 1 3 11 4 

18 8 2 4 12 5 

19 9 3 5 13 6 

20 10 4 6 14 4 
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21 1 5 7 14 2 

22 2 6 1 13 3 

23 3 7 2 12 4 

24 4 8 3 11 5 

25 5 9 4 10 6 

26 6 10 5 9 2 

27 7 1 6 8 1 

28 8 2 7 8 2 

29 9 3 8 9 3 

30 10 4 9 10 4 
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ʃʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ ˉ 4 

ʈʆɹʆʊɸ ɿ ɼɸʅʀʄʀ ɺ ʌʆʈʄɸʊɯ JSON (ɼɸʅɯ JSON) 

 

ɼʣʷ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ, ʷʢʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʘʨʽʘʥʪʫ ʟʘʚʜʘʥʥʷ, 

ʨʝʘʣʽʟʫʚʘʪʠ ʧʨʦʻʢʪ ʜʣʷ ʨʦʙʦʪʠ ʟ ʜʘʥʠʤʠ ʧʦʜʘʥʠʤʠ ʫ ʬʦʨʤʘʪʽ JSON. 

ʇʨʦʻʢʪ ʤʘʻ ʤʽʩʪʠʪʠ: 

ǒ ʚʽʟʫʘʣʽʟʘʮʽʶ ʩʧʠʩʢʫ; 

ǒ ʜʦʜʘʚʘʥʥʷ / ʨʝʜʘʛʫʚʘʥʥʷ / ʚʠʜʘʣʝʥʥʷ ʜʘʥʠʭ ʜʦ ʩʧʠʩʢʫ (ʜʦʜʘʚʘʥʥʷ 

/ ʨʝʜʘʛʫʚʘʥʥʷ  ʯʝʨʝʟ ʦʢʨʝʤʫ ʬʦʨʤʫ); 

ǒ ʟʙʝʨʝʞʝʥʥʷ ʜʦ / ʚʠʚʘʥʪʘʞʝʥʥʷ ʟ  ʬʘʡʣʫ (ʥʝʟʤʽʥʥʦʛʦ); 

ǒ ʩʝʨʽʘʣʽʟʘʮʽʶ / ʜʝʩʝʨʽʘʣʽʟʘʮʽʶ ʜʘʥʠʭ ʬʦʨʤʘʪʘ JSON (ʚʽʜʧʦʚʽʜʥʦ ʜʦ 
ʚʘʨʽʘʥʪʫ); 

ǒ ʤʽʥʽʤʫʤ 3 ʢʨʠʪʝʨʽʾ ʧʦʰʫʢʫ ʧʦ ʩʧʠʩʢʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ LINQ 

(ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘ ʝʪʘʧʽ ʩʪʚʦʨʝʥʥʷ ʜʽʘʛʨʘʤ); 

ǒ ʢʣʘʩ Helper..., ʷʢʠʡ ʤʽʩʪʠʪʴ ʜʦʧʦʤʽʞʥʽ ʤʝʪʦʜʠ ʜʣʷ ʦʙʨʦʙʢʠ ʜʘʥʠʭ 
ʪʘ ʩʪʘʪʠʯʥʠʡ ʪʘʡʤʝʨ (ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʧʠʩʫʻʪʴʩʷ ʥʘ ʝʪʘʧʽ 

ʩʪʚʦʨʝʥʥʷ ʜʽʘʛʨʘʤ); 

ǒ ʬʦʨʤʫ "ʇʨʦ ʧʨʦʛʨʘʤʫ" (ʇɯɹ, ʢʫʨʩ, ʛʨʫʧʘ, ʨʽʢ, ʢʦʨʦʪʢʠʡ ʦʧʠʩ). 

 

ʇʨʦʻʢʪ ʧʦʚʠʥʝʥ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʦ ʟʘ ʰʘʙʣʦʥʦʤ Windows Forms 

Application (ʘʙʦ WEB-ʧʨʦʻʢʪ ʟʘ ʧʦʧʝʨʝʜʥʽʤ ʫʟʛʦʜʞʝʥʥʷʤ). 
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ʃʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ ˉ 5 

ʈʆɿʈʆɹʂɸ ʇʈʆɻʈɸʄ ʆɹʈʆɹʂʀ ʌɸʁʃɯɺ ʋ ʌʆʈʄɸʊɯ JSON 

(ɼʀʉʇɽʊʏɽʈ ɼʃʗ JSON) 

ɼʠʩʧʝʪʯʝʨ ʬʘʡʣʽʚ ʧʦʚʠʥʝʥ ʥʘʜʘʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ ʨʦʙʦʪʠ ʟ 

ʬʘʡʣʦʚʦʶ ʩʠʩʪʝʤʦʶ (ʧʝʨʝʛʣʷʜ) ʪʘ ʚʽʜʢʨʠʪʪʷ ʽ ʨʦʙʦʪʫ ʟ ʬʘʡʣʘʤʠ ʫ 

ʬʦʨʤʘʪʽ JSON.  

ʇʨʦʻʢʪ ʧʦʚʠʥʝʥ ʤʽʩʪʠʪʠ ʬʦʨʤʫ "ʇʨʦ ʧʨʦʛʨʘʤʫ" (ʇɯɹ, ʢʫʨʩ, 

ʛʨʫʧʘ, ʨʽʢ, ʢʦʨʦʪʢʠʡ ʦʧʠʩ). 

ʈʦʙʦʪʘ ʟ ʬʘʡʣʘʤʠ ʫ ʬʦʨʤʘʪʽ JSON ʧʝʨʝʜʙʘʯʘʻ ʨʝʘʣʽʟʘʮʽʶ 

ʥʘʩʪʫʧʥʦʛʦ ʬʫʥʢʮʽʦʥʘʣʫ: 

ǒ ʚʽʜʢʨʠʪʪʷ ʬʘʡʣʫ ʪʠʧʫ JSON (ʯʝʨʝʟ ʜʠʩʧʝʪʯʝʨ); 

ǒ ʟʯʠʪʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟ ʬʘʡʣʘ; 

ǒ ʜʝʩʝʨʽʘʣʽʟʘʮʽʷ ʜʘʥʠʭ; 

ǒ ʚʠʢʦʨʠʩʪʘʥʥʷ DataTable ʜʣʷ ʨʦʙʦʪʠ ʟ ʜʘʥʠʤʠ ʽ ʧʦʜʘʣʴʰʠʤ ʾʭ 
ʚʽʜʦʙʨʘʞʝʥʥʷʤ; 

ǒ ʨʝʜʘʛʫʚʘʥʥʷ (gridView) ʜʘʥʠʭ (ʥʝ ʚʩʽ ʢʦʣʦʥʢʠ ʤʦʞʫʪʴ ʙʫʪʠ 
ʨʝʜʘʛʫʚʘʥʥʽ; 

ǒ ʜʦʜʘʚʘʥʥʷ ʥʦʚʦʛʦ ʝʣʝʤʝʥʪʘ ʨʝʘʣʽʟʦʚʫʻʤʦ ʥʘ ʪʽʡ ʞʝ ʬʦʨʤʽ 

ʦʢʨʝʤʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ; 

ǒ ʚʠʜʘʣʝʥʥʷ ʝʣʝʤʝʥʪʘ; 

ǒ ʩʝʨʽʘʣʽʟʘʮʽʷ ʜʘʥʠʭ; 

ǒ ʟʙʝʨʝʞʝʥʥʷ ʫ ʜʦʚʽʣʴʥʠʡ ʬʘʡʣ ʪʠʧʫ JSON (ʘʙʦ ʥʦʚʠʡ). 

 

ʇʨʦʻʢʪ ʧʦʚʠʥʝʥ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʦ ʟʘ ʰʘʙʣʦʥʦʤ Windows Forms 

Application (ʘʙʦ WEB-ʧʨʦʻʢʪ ʟʘ ʧʦʧʝʨʝʜʥʽʤ ʫʟʛʦʜʞʝʥʥʷʤ). 
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ʊɽʄɸʊʀʏʅʀʁ ʇʃɸʅ ʃɽʂʎɯʁ, ʃɸɹʆʈɸʊʆʈʅʀʍ 

ɿɸʅʗʊʔ ʊɸ ʉɸʄʆʉʊɯʁʅʆɰ ʈʆɹʆʊʀ 

ʏɸʉʊʀʅɸ 1. ʆɹôɭʂʊʅʆ-ʆʈɯɭʅʊʆɺɸʅɸ ʄɽʊʆɼʆʃʆɻɯʗ  

 

ʊʝʤʘ 1. ʆʉʅʆɺʅɯ ʇʆʅʗʊʊʗ ʆɹôɭʂʊʅʆ-ʆʈɯɭʅʊʆɺɸʅʆɻʆ 

ʇʈʆɻʈɸʄʋɺɸʅʅʗ. ʆʉʅʆɺʅɯ ɽʊɸʇʀ ɾʀʊʊɭɺʆɻʆ ʎʀʂʃʋ 

ʇʈʆɻʈɸʄʅʀʍ ʉʀʉʊɽʄ 

 

ʆʛʣʷʜ, ʤʝʪʘ ʽ ʧʨʠʟʥʘʯʝʥʥʷ ʪʝʤʠ: ʦʛʣʷʜ ʦʩʥʦʚʥʠʭ ʧʘʨʘʜʠʛʤ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʚʠʚʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʦʥʷʪʴ ʦʙôʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

 

ɺʠʚʯʠʚʰʠ ʤʘʪʝʨʽʘʣ ʜʘʥʦʾ ʪʝʤʠ, ʩʪʫʜʝʥʪ ʟʤʦʞʝ: ʟʥʘʪʠ ʦʩʥʦʚʥʽ 

ʧʘʨʘʜʠʛʤʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʦʩʥʦʚʥʽ ʝʪʘʧʠ ʞʠʪʪʻʚʦʛʦ 

ʮʠʢʣʫ ʇʉ, ʟʥʘʪʠ ʪʘ ʫʤʽʪʠ ʙʫʜʫʚʘʪʠ ʜʽʘʛʨʘʤʠ UML (ʜʽʘʛʨʘʤʫ ʢʣʘʩʽʚ, 

ʧʨʝʮʝʜʝʥʪʽʚ, ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ). 

 

ʃʘʙʦʨʘʪʦʨʥʠʡ ʧʨʘʢʪʠʢʫʤ 1. 

ʆʨʛʘʥʽʟʘʮʽʡʥʽ ʤʦʤʝʥʪʠ (ʢʦʥʪʘʢʪʥʽ ʜʘʥʽ ʚʠʢʣʘʜʘʯʽʚ, ʫʤʦʚʠ 

ʧʨʦʚʝʜʝʥʥʷ ʟʘʥʷʪʴ, ʩʭʝʤʘ ʬʦʨʤʫʚʘʥʥʷ ʦʮʽʥʢʠ, ʫʤʦʚʠ ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʨʦʙʽʪ, ʨʦʟʧʦʜʽʣ ʚʘʨʽʘʥʪʽʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ) (30 ʭʚ.). ʇʨʠʟʥʘʯʝʥʥʷ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʚʠ UML. ʆʧʨʘʮʶʚʘʥʥʷ ʧʦʙʫʜʦʚʠ ʜʽʘʛʨʘʤʠ 

ʧʨʝʮʝʜʝʥʪʽʚ (Use-Case Diagram) ʪʘ ʜʽʘʛʨʘʤʠ ʢʣʘʩʽʚ (Class Diagram) (60 

ʭʚ.). 

 

ɿʘʚʜʘʥʥʷ ʜʣʷ ʦʧʨʘʮʶʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ: 

ɿʘʚʜʘʥʥʷ 1.1. ʇʦʙʫʜʫʡʪʝ ʜʽʘʛʨʘʤʫ ʧʨʝʮʝʜʝʥʪʽʚ (Use-case-

ʜʽʘʛʨʘʤʫ) ʜʣʷ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ ʩʠʩʪʝʤʠ ʧʨʦʜʘʞʫ ʢʚʠʪʢʽʚ ʥʘ ʧʦʪʷʛʠ.  

ɿʘʚʜʘʥʥʷ 1.2. ʇʦʙʫʜʫʡʪʝ ʜʽʘʛʨʘʤʫ ʧʨʝʮʝʜʝʥʪʽʚ (Use-case-

ʜʽʘʛʨʘʤʫ) ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ ʟ ʨʦʣʣʶ ʧʘʩʘʞʠʨ ʩʝʨʚʽʩʫ ʧʨʦʜʘʞʫ ʢʚʠʪʢʽʚ ʥʘ 

ʧʦʪʷʛʠ.  

ɿʘʚʜʘʥʥʷ 1.3. ʈʦʟʨʦʙʠʪʠ ʜʽʘʛʨʘʤʫ ʢʣʘʩʽʚ (Class) ʜʣʷ ʩʠʩʪʝʤʠ 

ʧʨʦʜʘʞʫ ʢʚʠʪʢʽʚ ʥʘ ʧʦʪʷʛʠ. 

ɿʘʚʜʘʥʥʷ 2.1. ʇʦʙʫʜʫʡʪʝ ʜʽʘʛʨʘʤʫ ʧʨʝʮʝʜʝʥʪʽʚ (Use-case-

ʜʽʘʛʨʘʤʫ) ʜʣʷ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ ʩʠʩʪʝʤʠ ʧʦʣʽʢʣʽʥʽʢʠ. 

ɿʘʚʜʘʥʥʷ 2.2. ʇʦʙʫʜʫʡʪʝ ʜʽʘʛʨʘʤʫ ʧʨʝʮʝʜʝʥʪʽʚ (Use-case-

ʜʽʘʛʨʘʤʫ) ʜʣʷ ʣʽʢʘʨʷ ʩʠʩʪʝʤʠ ʧʦʣʽʢʣʽʥʽʢʠ. 

ɿʘʚʜʘʥʥʷ 2.3. ʈʦʟʨʦʙʠʪʠ ʜʽʘʛʨʘʤʫ ʢʣʘʩʽʚ (Class) ʜʣʷ ʩʠʩʪʝʤʠ 

ʧʦʣʽʢʣʽʥʽʢʠ. 
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ɿʘʚʜʘʥʥʷ 3.1. ʇʦʙʫʜʫʡʪʝ ʜʽʘʛʨʘʤʫ ʧʨʝʮʝʜʝʥʪʽʚ (Use-case-

ʜʽʘʛʨʘʤʫ) ʜʣʷ ʚʠʢʣʘʜʘʯʘ ʩʠʩʪʝʤʠ online ʥʘʚʯʘʥʥʷ.  

ɿʘʚʜʘʥʥʷ 3.2. ʇʦʙʫʜʫʡʪʝ ʜʽʘʛʨʘʤʫ ʧʨʝʮʝʜʝʥʪʽʚ (Use-case-

ʜʽʘʛʨʘʤʫ) ʜʣʷ ʩʪʫʜʝʥʪʘ ʩʠʩʪʝʤʠ online ʥʘʚʯʘʥʥʷ. 

ɿʘʚʜʘʥʥʷ 3.3. ʈʦʟʨʦʙʠʪʠ ʜʽʘʛʨʘʤʫ ʢʣʘʩʽʚ (Class) ʜʣʷ ʩʠʩʪʝʤʠ 

online ʥʘʚʯʘʥʥʷ. 

ɿʘʚʜʘʥʥʷ 4.1. ʇʦʙʫʜʫʡʪʝ ʜʽʘʛʨʘʤʫ ʧʨʝʮʝʜʝʥʪʽʚ (Use-case-

ʜʽʘʛʨʘʤʫ) ʜʣʷ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ ʩʝʨʚʽʩʫ ʧʨʠʜʙʘʥʥʷ ʢʚʠʪʢʽʚ ʚ ʢʽʥʦʪʝʘʪʨ. 

ɿʘʚʜʘʥʥʷ 4.2. ʇʦʙʫʜʫʡʪʝ ʜʽʘʛʨʘʤʫ ʧʨʝʮʝʜʝʥʪʽʚ (Use-case-

ʜʽʘʛʨʘʤʫ) ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ ʟ ʨʦʣʣʶ ʛʣʷʜʘʯ ʩʝʨʚʽʩʫ ʧʨʠʜʙʘʥʥʷ ʢʚʠʪʢʽʚ ʚ 

ʢʽʥʦʪʝʘʪʨ. 

ɿʘʚʜʘʥʥʷ 4.3. ʈʦʟʨʦʙʠʪʠ ʜʽʘʛʨʘʤʫ ʢʣʘʩʽʚ (Class) ʜʣʷ ʩʠʩʪʝʤʠ 

çʢʽʥʦʪʝʘʪʨè. 

ɿʘʚʜʘʥʥʷ 5.1. ʇʦʙʫʜʫʡʪʝ ʜʽʘʛʨʘʤʫ ʧʨʝʮʝʜʝʥʪʽʚ (Use-case-

ʜʽʘʛʨʘʤʫ) ʜʣʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʚʘʨʽʘʥʪʫ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ1. 

ɿʘʚʜʘʥʥʷ 5.2. ʇʦʙʫʜʫʡʪʝ ʜʽʘʛʨʘʤʫ ʢʣʘʩʽʚ ʜʣʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ 

ʚʘʨʽʘʥʪʫ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ1. 

 

ɿʘʧʠʪʘʥʥʷ ʜʦ ʪʝʤʠ: 

1. ʗʢʽ ʤʦʜʝʣʽ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ɺʠ ʟʥʘʻʪʝ? 

2. ʑʦ ʪʘʢʝ ʩʫʪʥʦʩʪʽ ʡ ʚʽʜʥʦʰʝʥʥʷ UML? 

3. ʑʦ ʪʘʢʝ ʧʨʠʢʦʨʜʦʥʥʽ ʡ ʢʝʨʽʚʥʽ ʢʣʘʩʠ, ʢʣʘʩʠ-ʩʫʪʥʦʩʪʽ, 

ʘʙʩʪʨʘʢʪʥʽ ʡ ʢʦʥʢʨʝʪʥʽ ʢʣʘʩʠ? 

4. ʆʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʚʽʜʥʦʰʝʥʥʷ ʫʟʘʛʘʣʴʥʝʥʥʷ ʡ ʟʘʣʝʞʥʦʩʪʽ 
ʤʽʞ ʢʣʘʩʘʤʠ. 

5. ʆʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʚʽʜʥʦʰʝʥʥʷ ʘʩʦʮʽʘʮʽʾ, ʘʛʨʝʛʘʮʽʾ ʡ 

ʢʦʤʧʦʟʠʮʽʾ ʤʽʞ ʢʣʘʩʘʤʠ. 

6. ʑʦ ʪʘʢʝ ʜʽʘʛʨʘʤʠ ʧʨʝʮʝʜʝʥʪʽʚ ʽ ʜʣʷ ʯʦʛʦ ʚʦʥʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ? 

7. ʗʢʽ ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʘʢʪʦʨʘʤʠ ʡ ʧʨʝʮʝʜʝʥʪʘʤʠ ɺʠ ʟʥʘʻʪʝ?  

8. ʗʢʽ ʚʽʜʥʦʰʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʧʨʝʮʝʜʝʥʪʘʤʠ ɺʠ ʟʥʘʻʪʝ? 

 

ɿʘʚʜʘʥʥʷ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ. ʆʧʨʘʮʶʚʘʥʥʷ ʣʝʢʮʽʡʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ (ʧʨʦʯʠʪʘʪʠ, ʚʠʚʯʠʪʠ ʦʩʥʦʚʥʽ ʧʦʥʷʪʪʷ) ʪʘ ʤʘʪʝʨʽʘʣʽʚ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʟʘʥʷʪʪʷ. ʇʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ UML ʜʣʷ ʦʙôʻʢʪʥʦ-

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʇʉ. 

ʇʦʙʫʜʦʚʘ ʜʽʘʛʨʘʤ UML (ʧʨʝʮʝʜʝʥʪʽʚ ʪʘ ʢʣʘʩʽʚ) ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʦʾ 

ʨʦʙʦʪʠ ˉ1. ɺʠʢʦʥʘʥʥʷ ʜʦʤʘʰʥʴʦʛʦ ʟʘʚʜʘʥʥʷ ˉ1. 

 



36 
 

ɿʘʧʠʪʘʥʥʷ ʜʦ ʪʝʤʠ: 

1.  ʑʦ ʪʘʢʝ ʧʘʨʘʜʠʛʤʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ? 

2. ʗʢʽ ʧʘʨʘʜʠʛʤʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ɺʠ ʟʥʘʻʪʝ? 

3. ʑʦ ʪʘʢʝ ʦʙôʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ? 

4. ʗʢʽ ʦʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ ʦʙôʻʢʪʥʦʾ ʤʦʜʝʣʽ ɺʠ ʟʥʘʻʪʝ? 

5. ʑʦ ʪʘʢʝ ʘʙʩʪʨʘʛʫʚʘʥʥʷ? 

6. ʑʦ ʪʘʢʝ ʽʥʢʘʧʩʫʣʷʮʽʷ? 

7. ʑʦ ʩʧʽʣʴʥʦʛʦ ʪʘ ʯʠʤ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʘʙʩʪʨʘʢʮʽʷ ʽ ʽʥʢʘʧʩʫʣʷʮʽʷ? 

8. ʑʦ ʪʘʢʝ ʤʦʜʫʣʴʥʽʩʪʴ? 

9. ʑʦ ʪʘʢʝ ʽʻʨʘʨʭʽʯʥʽʩʪʴ? 

10. ʗʢʽ ʚʠʜʠ ʽʻʨʘʨʭʽʯʥʦʩʪʽ ɺʠ ʟʥʘʻʪʝ? 

11. ʑʦ ʪʘʢʝ ʪʠʧʽʟʘʮʽʷ? 

12. ʑʦ ʪʘʢʝ ʧʘʨʘʣʝʣʽʟʤ? 

13. ʑʦ ʪʘʢʝ ʟʙʝʨʝʞʫʚʘʥʽʩʪʴ? 

14. ʑʦ ʪʘʢʝ ʽʥʢʘʧʩʫʣʷʮʽʷ? 

15. ʅʘʚʝʜʽʪʴ ʚʠʟʥʘʯʝʥʥʷ ʪʘ ʦʧʠʰʽʪʴ ʟʚôʷʟʦʢ ʤʽʞ ʧʦʥʷʪʪʷʤʠ ʢʣʘʩʫ, 
ʦʙôʻʢʪʫ ʪʘ ʝʢʟʝʤʧʣʷʨʫ ʢʣʘʩʫ. 

16. ʑʦ ʪʘʢʝ ʩʧʘʜʢʫʚʘʥʥʷ (ʥʘʩʣʽʜʫʚʘʥʥʷ)? 

17. ʑʦ ʪʘʢʝ ʧʦʣʽʤʦʨʬʽʟʤ? 

ɿʘʚʜʘʥʥʷ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ. ʆʧʨʘʮʶʚʘʥʥʷ ʣʝʢʮʽʡʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʪʘ ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʫʤʦʚʦʶ ʚʣʘʩʥʦʛʦ ʧʨʦʻʢʪʫ ʣʘʙʦʨʘʪʦʨʥʦʛʦ 

ʧʨʘʢʪʠʢʫʤʫ ˉ 1. ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʪʘ ʦʧʨʘʮʶʚʘʥʥʷ 

ʣʝʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʢʫʨʩʫ ñʆʙôʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷò 

ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʠʪʠ Visual Studio: 

https://visualstudio.microsoft.com/thank-you-downloading-visual-

studio/?sku=Community&rel=16 

https://visualstudio.microsoft.com/thank-you-downloading-visual-studio/?sku=Community&rel=16
https://visualstudio.microsoft.com/thank-you-downloading-visual-studio/?sku=Community&rel=16
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ʊʝʤʘ 2. ʆʉʅʆɺʅɯ ʇʈʀʅʎʀʇʀ ʄʆɼɽʃʖɺɸʅʅʗ 

ʇʈʆɻʈɸʄʅʀʍ ʉʀʉʊɽʄ. ʆɻʃʗɼ ʄʆɺʀ UML 

  

ʆʛʣʷʜ, ʤʝʪʘ ʽ ʧʨʠʟʥʘʯʝʥʥʷ ʪʝʤʠ: ʧʨʦʜʦʚʞʝʥʥʷ ʦʛʣʷʜʫ 

ʦʩʥʦʚʥʠʭ ʧʦʥʷʪʴ ʦʙô̒ ʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʦʛʣʷʜ 

ʦʩʥʦʚʥʠʭ ʝʪʘʧʽʚ ʪʘ ʤʦʜʝʣʝʡ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ (ʇʉ), 

ʨʦʟʫʤʽʥʥʷ ʤʽʩʮʷ ʤʦʚʠ UML ʚ ʞʠʪʪʻʚʦʤʫ ʮʠʢʣʽ ʇʉ, ʦʛʣʷʜ ʦʩʥʦʚʥʠʭ 

ʚʠʜʽʚ ʜʽʘʛʨʘʤ UML. 

 

ɺʠʚʯʠʚʰʠ ʤʘʪʝʨʽʘʣ ʜʘʥʦʾ ʪʝʤʠ, ʩʪʫʜʝʥʪ ʟʤʦʞʝ: 

ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʦʩʥʦʚʥʽ ʝʪʘʧʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇʉ, 

ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʦʩʥʦʚʥʽ ʤʦʜʝʣʽ ɾʎ ʇʉ, ʟʥʘʪʠ ʪʘ ʫʤʽʪʠ ʙʫʜʫʚʘʪʠ 

ʜʽʘʛʨʘʤʠ UML (ʜʽʘʛʨʘʤʫ ʢʣʘʩʽʚ, ʧʨʝʮʝʜʝʥʪʽʚ, ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ). 

 

ʃʘʙʦʨʘʪʦʨʥʠʡ ʧʨʘʢʪʠʢʫʤ 2.  
ʆʧʨʘʮʶʚʘʥʥʷ ʧʦʙʫʜʦʚʠ ʜʽʘʛʨʘʤʠ ʢʣʘʩʽʚ (Class Diagram) ʪʘ 

ʜʽʘʛʨʘʤʠ ʧʦʩʣʽʜʦʚʥʦʩʪʽ (Sequence diagram) (60 ʭʚ.). ɿʘʭʠʩʪ ʜʦʤʘʰʥʴʦʛʦ 

ʟʘʚʜʘʥʥʷ ˉ1 (30 ʭʚ.) 

ʆʧʨʘʮʶʚʘʥʥʷ ʣʝʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʚʣʘʩʥʦʛʦ ʧʨʦʻʢʪʫ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʨʘʢʪʠʢʫʤʫ ˉ 1.  

 

ɿʘʚʜʘʥʥʷ ʜʣʷ ʦʧʨʘʮʶʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ: 

ɿʘʚʜʘʥʥʷ 1.1. ʇʦʙʫʜʫʡʪʝ ʜʽʘʛʨʘʤʫ ʧʦʩʣʽʜʦʚʥʦʩʪʽ (Sequence) ʜʣʷ 

ʧʨʝʮʝʜʝʥʪʫ: ɸʢʪʦʨ "ʇʘʩʘʞʠʨ" ʤʘʻ ʜʚʘ ʢʚʠʪʢʠ ʥʘ ʧʦʪʷʛ ˉ772, ʱʦ ʾʜʝ ʟ 

ʍʤʝʣʴʥʠʮʴʢʦʛʦ ʜʦ ʂʠʻʚʘ ʽ ʟʜʘʻ ʾʭ. 

ɿʘʚʜʘʥʥʷ 1.2. ɼʦʦʧʨʘʮʶʚʘʪʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʦʟʨʦʙʣʝʥʦʾ 

Sequuence-ʜʽʘʛʨʘʤʠ ʜʽʘʛʨʘʤʫ ʢʣʘʩʽʚ (Class) ʜʣʷ ʩʠʩʪʝʤʠ ʧʨʦʜʘʞʫ 

ʢʚʠʪʢʽʚ ʥʘ ʧʦʪʷʛʠ. 

ɿʘʚʜʘʥʥʷ 2.1. ʇʦʙʫʜʫʡʪʝ ʜʽʘʛʨʘʤʫ ʧʦʩʣʽʜʦʚʥʦʩʪʽ (Sequence) ʜʣʷ 

ʧʨʝʮʝʜʝʥʪʫ: ɸʢʪʦʨ "ʇʘʮʽʻʥʪ" ʟʘʧʠʩʫʻʪʴʩʷ ʜʦ ʣʽʢʘʨʷ-ʪʝʨʘʧʝʚʪʘ ɯʚʘʥʦʚʘ 

ɯ.ɯ. ʥʘ 10:00, 10 ʞʦʚʪʥʷ 2022 ʨʦʢʫ. 

ɿʘʚʜʘʥʥʷ 2.2. ɼʦʦʧʨʘʮʶʚʘʪʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʦʟʨʦʙʣʝʥʦʾ 

Sequuence-ʜʽʘʛʨʘʤʠ ʜʽʘʛʨʘʤʫ ʢʣʘʩʽʚ (Class) ʜʣʷ ʩʠʩʪʝʤʠ ʧʦʣʽʢʣʽʥʽʢʠ. 

ɿʘʚʜʘʥʥʷ 3.1. ʇʦʙʫʜʫʡʪʝ ʜʽʘʛʨʘʤʫ ʧʦʩʣʽʜʦʚʥʦʩʪʽ (Sequence) ʜʣʷ 

ʧʨʝʮʝʜʝʥʪʫ: ɸʢʪʦʨ "ʉʪʫʜʝʥʪ ɯʚʘʥʦʚ ɯ." ʘʚʪʦʨʠʟʫʻʪʴʩʷ ʷʢ ʩʪʫʜʝʥʪ, 

ʨʝʻʩʪʨʫʻʪʴʩʷ ʥʘ ʢʫʨʩ "ʆʆʇ" ʜʝ ʻ ʦʜʠʥ ʤʘʪʝʨʽʘʣ (ʟʘʚʜʘʥʥʷ) ʽ ʧʨʠʢʨʽʧʣʶʻ 

ʚʽʜʧʦʚʽʜʴ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʜʥʦʛʦ ʬʘʡʣʫ "a.pdf". 



38 
 

ɿʘʚʜʘʥʥʷ 3.2. ɼʦʦʧʨʘʮʶʚʘʪʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʦʟʨʦʙʣʝʥʦʾ 

Sequuence-ʜʽʘʛʨʘʤʠ ʜʽʘʛʨʘʤʫ ʢʣʘʩʽʚ (Class) ʜʣʷ ʩʠʩʪʝʤʠ online 

ʥʘʚʯʘʥʥʷ. 

ɿʘʚʜʘʥʥʷ 4.1. ʇʦʙʫʜʫʡʪʝ ʜʽʘʛʨʘʤʫ ʧʦʩʣʽʜʦʚʥʦʩʪʽ (Sequence) ʜʣʷ 

ʧʨʝʮʝʜʝʥʪʫ: ɸʢʪʦʨ "ɸʜʤʽʥʽʩʪʨʘʪʦʨ" ʜʦʜʘʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʬʽʣʴʤ 

"ʊʝʥʝʪ", ʜʣʷ ʮʴʦʛʦ ʬʽʣʴʤʫ ʚʽʥ ʜʦʜʘʻ ʜʚʘ ʩʝʘʥʩʠ 20.09.2022 ʦ 15:00 ʪʘ ʦ 

19:00 ʚ ʟʘʣʽ ˉ1. 

ɿʘʚʜʘʥʥʷ 4.2. ɼʦʦʧʨʘʮʶʚʘʪʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʦʟʨʦʙʣʝʥʦʾ 

Sequence-ʜʽʘʛʨʘʤʠ ʜʽʘʛʨʘʤʫ ʢʣʘʩʽʚ (Class) ʜʣʷ ʩʠʩʪʝʤʠ çʂʽʥʦʪʝʘʪʨè. 

ɿʘʚʜʘʥʥʷ 5.1. ʇʦʙʫʜʫʡʪʝ ʜʽʘʛʨʘʤʫ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

(Sequence-ʜʽʘʛʨʘʤʫ) ʜʣʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʚʘʨʽʘʥʪʫ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ 

ˉ1. 

ɿʘʚʜʘʥʥʷ 5.2. ɼʦʦʧʨʘʮʶʚʘʪʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʦʟʨʦʙʣʝʥʦʾ 

Sequuence-ʜʽʘʛʨʘʤʠ ʜʽʘʛʨʘʤʫ ʢʣʘʩʽʚ (Class) ʜʣʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ 

ʚʘʨʽʘʥʪʫ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ1. 

 

ɿʘʧʠʪʘʥʥʷ ʜʦ ʪʝʤʠ: 

1. ʇʝʨʝʣʽʯʠʪʠ ʽ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʦʩʥʦʚʥʽ ʚʠʜʠ ʜʽʘʛʨʘʤ UML.  

2. ʑʦ ʪʘʢʝ ʜʽʘʛʨʘʤʠ ʩʪʘʥʽʚ ʽ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʷʢʝ ʾʭʥʻ ʧʨʠʟʥʘʯʝʥʥʷ? 

3. ʑʦ ʪʘʢʝ ʜʽʘʛʨʘʤʠ ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʨʦʟʛʦʨʪʘʥʥʷ ʪʘ ʷʢʝ ʾʭʥʻ 

ʧʨʠʟʥʘʯʝʥʥʷ? 

4. ʆʧʠʰʽʪʴ ʩʧʨʦʱʝʥʫ ʩʪʨʘʪʝʛʽʶ ʚʠʢʦʨʠʩʪʘʥʥʷ UML-ʜʽʘʛʨʘʤ ʧʨʠ 

ʤʦʜʝʣʶʚʘʥʥʽ ʇʉ.  

 

ɿʘʚʜʘʥʥʷ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ. ʆʧʨʘʮʶʚʘʥʥʷ ʣʝʢʮʽʡʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ (ʧʨʦʯʠʪʘʪʠ, ʚʠʚʯʠʪʠ ʦʩʥʦʚʥʽ ʧʦʥʷʪʪʷ) ʪʘ ʤʘʪʝʨʽʘʣʽʚ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʟʘʥʷʪʪʷ. ʇʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ UML ʜʣʷ ʦʙôʻʢʪʥʦ-

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʇʉ. 

ʇʦʙʫʜʦʚʘ ʜʽʘʛʨʘʤ UML (ʢʣʘʩʽʚ ʪʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ) ʜʣʷ 

ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ1. ɺʠʢʦʥʘʥʥʷ ʜʦʤʘʰʥʴʦʛʦ ʟʘʚʜʘʥʥʷ ˉ2. 
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ʊʝʤʘ 3. .NET FRAMEWORK. ʇʆʈɯɺʅʗʃʔʅʀʁ ɸʅɸʃɯɿ ʄʆɺ 

C++ ʊɸ C# 

  

ʆʛʣʷʜ, ʤʝʪʘ ʽ ʧʨʠʟʥʘʯʝʥʥʷ ʪʝʤʠ: ʦʛʣʷʜ ʦʩʥʦʚʥʠʭ ʧʨʠʥʮʠʧʽʚ 

ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʡʦʛʦ ʤʽʩʮʝ ʚ ʞʠʪʪʻʚʦʤʫ ʮʠʢʣʽ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʠʭ 

ʩʠʩʪʝʤ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʦʚʠ UML, ʦʛʣʷʜ ʦʩʥʦʚʥʠʭ ʚʠʜʽʚ ʜʽʘʛʨʘʤ UML. 

 

ɺʠʚʯʠʚʰʠ ʤʘʪʝʨʽʘʣ ʜʘʥʦʾ ʪʝʤʠ, ʩʪʫʜʝʥʪ ʟʤʦʞʝ: 

ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʦʩʥʦʚʥʽ ʝʪʘʧʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇʉ, 

ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʦʩʥʦʚʥʽ ʤʦʜʝʣʽ ɾʎ ʇʉ, ʟʥʘʪʠ ʪʘ ʫʤʽʪʠ ʙʫʜʫʚʘʪʠ 

ʜʽʘʛʨʘʤʠ UML (ʜʽʘʛʨʘʤʫ ʢʣʘʩʽʚ, ʧʨʝʮʝʜʝʥʪʽʚ, ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ). ʉʪʚʦʨʠʪʠ ʪʘ ʟʘʧʫʩʪʠʪʠ ʧʨʦʻʢʪ ʚ Visual Studio. 

 

 
ʃʘʙʦʨʘʪʦʨʥʠʡ ʧʨʘʢʪʠʢʫʤ 3.  
ɿʥʘʡʦʤʩʪʚʦ ʟ ʽʥʪʝʛʨʦʚʘʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʨʦʟʨʦʙʢʠ Visual Studio. 

ʇʝʨʰʠʡ ʧʨʦʻʢʪ ʚ Visual Studio (45 ʭʚ.). ɿʘʭʠʩʪ ʜʦʤʘʰʥʴʦʛʦ ʟʘʚʜʘʥʥʷ 

ˉ2 (45 ʭʚ.) 

ʆʧʨʘʮʶʚʘʥʥʷ ʣʝʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ 1.  

 

ɿʘʚʜʘʥʥʷ ʜʣʷ ʦʧʨʘʮʶʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ: 

ɿʘʚʜʘʥʥʷ 1.1. ʇʦʙʫʜʫʡʪʝ ʜʽʘʛʨʘʤʫ ʧʦʩʣʽʜʦʚʥʦʩʪʽ (Sequence) ʜʣʷ 

ʧʨʝʮʝʜʝʥʪʫ: ɸʢʪʦʨ "ʇʘʩʘʞʠʨ" ʤʘʻ ʜʚʘ ʢʚʠʪʢʠ ʥʘ ʧʦʪʷʛ ˉ 772, ʱʦ ʾʜʝ ʟ 

ʍʤʝʣʴʥʠʮʴʢʦʛʦ ʜʦ ʂʠʻʚʘ ʽ ʟʜʘʻ ʾʭ. 

ɿʘʚʜʘʥʥʷ 1.2. ɼʦʦʧʨʘʮʶʚʘʪʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʦʟʨʦʙʣʝʥʦʾ Sequuence-

ʜʽʘʛʨʘʤʠ ʜʽʘʛʨʘʤʫ ʢʣʘʩʽʚ (Class) ʜʣʷ ʩʠʩʪʝʤʠ ʧʨʦʜʘʞʫ ʢʚʠʪʢʽʚ ʥʘ 

ʧʦʪʷʛʠ. 

ɿʘʚʜʘʥʥʷ 2.1. ʇʦʙʫʜʫʡʪʝ ʜʽʘʛʨʘʤʫ ʧʦʩʣʽʜʦʚʥʦʩʪʽ (Sequence) ʜʣʷ 

ʧʨʝʮʝʜʝʥʪʫ: ɸʢʪʦʨ "ʇʘʮʽʻʥʪ" ʟʘʧʠʩʫʻʪʴʩʷ ʜʦ ʣʽʢʘʨʷ-ʪʝʨʘʧʝʚʪʘ ɯʚʘʥʦʚʘ 

ɯ.ɯ. ʥʘ 10:00, 10 ʞʦʚʪʥʷ 2022 ʨʦʢʫ.  

ɿʘʚʜʘʥʥʷ 2.2. ɼʦʦʧʨʘʮʶʚʘʪʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʦʟʨʦʙʣʝʥʦʾ 

Sequuence-ʜʽʘʛʨʘʤʠ ʜʽʘʛʨʘʤʫ ʢʣʘʩʽʚ (Class) ʜʣʷ ʩʠʩʪʝʤʠ ʧʦʣʽʢʣʽʥʽʢʠ. 

ɿʘʚʜʘʥʥʷ 3.1. ʇʦʙʫʜʫʡʪʝ ʜʽʘʛʨʘʤʫ ʧʦʩʣʽʜʦʚʥʦʩʪʽ (Sequence) ʜʣʷ 

ʧʨʝʮʝʜʝʥʪʫ: ɸʢʪʦʨ "ʉʪʫʜʝʥʪ ɯʚʘʥʦʚ ɯ." ʘʚʪʦʨʠʟʫʻʪʴʩʷ ʷʢ ʩʪʫʜʝʥʪ, 

ʨʝʻʩʪʨʫʻʪʴʩʷ ʥʘ ʢʫʨʩ "ʆʆʇ" ʜʝ ʻ ʦʜʠʥ ʤʘʪʝʨʽʘʣ (ʟʘʚʜʘʥʥʷ) ʽ ʧʨʠʢʨʽʧʣʶʻ 

ʚʽʜʧʦʚʽʜʴ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʜʥʦʛʦ ʬʘʡʣʫ "a.pdf". 

 

ɿʘʚʜʘʥʥʷ 3.2. ɼʦʦʧʨʘʮʶʚʘʪʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʦʟʨʦʙʣʝʥʦʾ 

Sequuence-ʜʽʘʛʨʘʤʠ ʜʽʘʛʨʘʤʫ ʢʣʘʩʽʚ (Class) ʜʣʷ ʩʠʩʪʝʤʠ online 

ʥʘʚʯʘʥʥʷ. 
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ɿʘʚʜʘʥʥʷ 4.1. ʇʦʙʫʜʫʡʪʝ ʜʽʘʛʨʘʤʫ ʧʦʩʣʽʜʦʚʥʦʩʪʽ (Sequence) ʜʣʷ 

ʧʨʝʮʝʜʝʥʪʫ: ɸʢʪʦʨ "ɸʜʤʽʥʽʩʪʨʘʪʦʨ" ʜʦʜʘʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʬʽʣʴʤ 

"ʊʝʥʝʪ", ʜʣʷ ʮʴʦʛʦ ʬʽʣʴʤʫ ʚʽʥ ʜʦʜʘʻ ʜʚʘ ʩʝʘʥʩʠ 20.09.2022 ʦ 15:00 ʪʘ ʦ 

19:00 ʚ ʟʘʣʽ ˉ1. 

ɿʘʚʜʘʥʥʷ 4.2. ɼʦʦʧʨʘʮʶʚʘʪʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʦʟʨʦʙʣʝʥʦʾ 

Sequence-ʜʽʘʛʨʘʤʠ ʜʽʘʛʨʘʤʫ ʢʣʘʩʽʚ (Class) ʜʣʷ ʩʠʩʪʝʤʠ çʂʽʥʦʪʝʘʪʨè. 

ɿʘʚʜʘʥʥʷ 5.1. ʇʦʙʫʜʫʡʪʝ ʜʽʘʛʨʘʤʫ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

(Sequence-ʜʽʘʛʨʘʤʫ) ʜʣʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʚʘʨʽʘʥʪʫ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ 

ˉ1. 

ɿʘʚʜʘʥʥʷ 5.2. ɼʦʦʧʨʘʮʶʚʘʪʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʦʟʨʦʙʣʝʥʦʾ 

Sequuence-ʜʽʘʛʨʘʤʠ ʜʽʘʛʨʘʤʫ ʢʣʘʩʽʚ (Class) ʜʣʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ 

ʚʘʨʽʘʥʪʫ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ1. 

 

ɿʘʧʠʪʘʥʥʷ ʜʦ ʪʝʤʠ: 

1. ʇʝʨʝʣʽʯʠʪʠ  ̔ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʦʩʥʦʚʥʽ ʚʠʜʠ ʜʽʘʛʨʘʤ UML.  

2. ʑʦ ʪʘʢʝ ʜʽʘʛʨʘʤʠ ʩʪʘʥʽʚ ʽ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʷʢʝ ʾʭʥʻ ʧʨʠʟʥʘʯʝʥʥʷ? 

3 ʑʦ ʪʘʢʝ ʜʽʘʛʨʘʤʠ ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʨʦʟʛʦʨʪʘʥʥʷ ʪʘ ʷʢʝ ʾʭʥʻ 

ʧʨʠʟʥʘʯʝʥʥʷ? 

4. ʆʧʠʰʽʪʴ ʩʧʨʦʱʝʥʫ ʩʪʨʘʪʝʛʽʶ ʚʠʢʦʨʠʩʪʘʥʥʷ UML-ʜʽʘʛʨʘʤ ʧʨʠ 

ʤʦʜʝʣʶʚʘʥʥʽ ʇʉ.  

 

ɿʘʚʜʘʥʥʷ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ. ʆʧʨʘʮʶʚʘʥʥʷ ʣʝʢʮʽʡʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ (ʧʨʦʯʠʪʘʪʠ, ʚʠʚʯʠʪʠ ʦʩʥʦʚʥʽ ʧʦʥʷʪʪʷ) ʪʘ ʤʘʪʝʨʽʘʣʽʚ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʟʘʥʷʪʪʷ. ʇʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ UML ʜʣʷ ʦʙôʻʢʪʥʦ-

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʇʉ. 

ʇʦʙʫʜʦʚʘ ʜʽʘʛʨʘʤ UML (ʢʣʘʩʽʚ ʪʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ) ʜʣʷ 

ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ1. ɺʠʢʦʥʘʥʥʷ ʜʦʤʘʰʥʴʦʛʦ ʟʘʚʜʘʥʥʷ ˉ2. 
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ʊʝʤʘ 4. ɺʊɯʃɽʅʅʗ ʇɸʈɸɼʀɻʄ ʆɹôɭʂʊʅʆ-ʆʈɯɭʅʊʆɺɸʅʆɻʆ 

ʇʈʆɻʈɸʄʋɺɸʅʅʗ ɺ ʄʆɺɯ C# 

  

 

ʆʛʣʷʜ, ʤʝʪʘ ʽ ʧʨʠʟʥʘʯʝʥʥʷ ʪʝʤʠ: .NET Framework. 

ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʤʦʚ C++ ʪʘ C#. 

ɺʠʚʯʠʚʰʠ ʤʘʪʝʨʽʘʣ ʜʘʥʦʾ ʪʝʤʠ, ʩʪʫʜʝʥʪ ʟʤʦʞʝ: ʚʤʽʪʠ 

ʧʦʷʩʥʠʪʠ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʢʣʘʩʘʤʠ ʪʘ ʦʙôʻʢʪʘʤʠ. ɿʥʘʪʠ ʪʘ ʨʦʟʫʤʽʪʠ 

ʦʩʥʦʚʥʽ ʧʘʨʘʜʠʛʤʠ ʆʆʇ. ʈʦʟʫʤʽʪʠ ʪʘ ʚʤʽʪʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʪʠʧʽʚ, ʦʧʝʨʘʪʦʨʠ ʪʘ ʚʠʨʘʟʠ ʚ ʤʦʚʽ C#.. 

 

ʃʘʙʦʨʘʪʦʨʥʠʡ ʧʨʘʢʪʠʢʫʤ 4.  
ʋʟʛʦʜʞʝʥʥʷ UML-ʜʽʘʛʨʘʤ ʜʦ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ 1 (45 ʭʚ.). 

ɿʘʭʠʪ ʜʦʤʘʰʥʴʦʛʦ ʟʘʚʜʘʥʥʷ ˉ3 (45 ʭʚ.). 

 

ʊɽʆʈɽʊʀʏʅɸ ʏɸʉʊʀʅɸ ʃɸɹʆʈɸʊʆʈʅʆɻʆ ɿɸʅʗʊʊʗ 

 

ɯʥʪʝʛʨʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ ʨʦʟʨʦʙʢʠ MS Visual Studio. ʇʝʨʰʝ 

ʟʥʘʡʦʤʩʪʚʦ 

 

https://docs.microsoft.com/uk-ua/visualstudio/install/install-visual-

studio?view=vs-2022   

ɿʘʚʘʥʪʘʞʠʪʠ Visual Studio 2022 ʚ ʨʝʜʘʢʮʽʾ Community ʤʦʞʥʘ ʟ 

ʦʬʽʮʽʡʥʦʛʦ ʩʘʡʪʘ ï https://visualstudio.microsoft.com/ 

 

 

ʇʽʩʣʷ ʟʘʧʫʩʢʫ Visual Studio ʚʠ ʧʝʨʰ ʟʘ ʚʩʝ ʧʦʙʘʯʠʪʝ ʧʦʯʘʪʢʦʚʝ 

ʚʽʢʥʦ. ɺʽʢʥʦ ʟʘʧʫʩʢʫ ʜʦʧʦʤʘʛʘʻ ʰʚʠʜʰʝ ʜʽʩʪʘʪʠʩʷ ʜʦ ʢʦʜʫ. ʊʫʪ ʻ ʜʽʾ, ʱʦ 

ʜʦʟʚʦʣʷʶʪʴ ʢʣʦʥʫʚʘʪʠ ʘʙʦ ʚʠʪʷʛʪʠ ʢʦʜ, ʚʽʜʢʨʠʪʠ ʽʩʥʫʶʯʠʡ ʧʨʦʻʢʪ ʘʙʦ 

ʨʽʰʝʥʥʷ, ʩʪʚʦʨʠʪʠ ʥʦʚʠʡ ʧʨʦʻʢʪ ʘʙʦ ʧʨʦʩʪʦ ʚʽʜʢʨʠʪʠ ʧʘʧʢʫ ʟ ʬʘʡʣʘʤʠ 

ʢʦʜʫ. 

https://docs.microsoft.com/uk-ua/visualstudio/install/install-visual-studio?view=vs-2022
https://docs.microsoft.com/uk-ua/visualstudio/install/install-visual-studio?view=vs-2022
https://visualstudio.microsoft.com/
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ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʧʨʦʻʢʪʫ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʢʨʘʥʽ ʚʠʙʝʨʽʪʴ 

ʉʪʚʦʨʠʪʠ ʧʨʦʻʢʪ (Create anew project). 
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ɺʽʜʢʨʠʚʘʻʪʴʩʷ ʜʽʘʣʦʛʦʚʝ ʚʽʢʥʦ ʟ ʟʘʛʦʣʦʚʢʦʤ ʉʪʚʦʨʝʥʥʷ ʧʨʦʻʢʪʫ. 

ʋ ʥʴʦʤʫ ʤʦʞʥʘ ʚʠʢʦʥʘʪʠ ʧʦʰʫʢ, ʬʽʣʴʪʨʘʮʽʶ ʽ ʚʠʙʽʨ ʰʘʙʣʦʥʫ ʧʨʦʻʢʪʫ. 

ʊʫʪ ʪʘʢʦʞ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʩʧʠʩʦʢ ʥʝʜʘʚʥʦ ʚʠʢʦʨʠʩʪʘʥʠʭ ʰʘʙʣʦʥʽʚ 

ʧʨʦʻʢʪʫ. 

ɺʚʝʜʽʪʴ ʚ ʧʦʣʝ ʧʦʰʫʢʫ ʚʛʦʨʽ ʨʷʜʦʢ ʢʦʥʩʦʣʴ, ʱʦʙ ʟʘʣʠʰʠʪʠ ʚ 

ʩʧʠʩʢʫ ʣʠʰʝ ʪʽ ʪʠʧʠ ʧʨʦʻʢʪʽʚ, ʚ ʽʤʝʥʽ ʷʢʠʭ ʻ ʩʣʦʚʦ "ʢʦʥʩʦʣʴ". 

ɼʦʜʘʪʢʦʚʦ ʫʪʦʯʥʽʪʴ ʨʝʟʫʣʴʪʘʪʠ ʧʦʰʫʢʫ, ʚʠʙʨʘʚʰʠ C # (ʘʙʦ ʽʥʰʠʡ 

ʧʦʪʨʽʙʥʫ ʤʦʚʫ) ʽʟ ʟʘʩʦʙʫ ʚʠʙʦʨʫ ʄʦʚʘ. 
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ʇʽʩʣʷ ʚʽʜʢʨʠʪʪʷ Visual Studio ʤʦʞʥʘ ʚʢʘʟʘʪʠ ʚʽʢʥʘ ʽʥʩʪʨʫʤʝʥʪʽʚ, 

ʤʝʥʶ ʽ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ ʽ ʧʨʦʩʪʽʨ ʛʦʣʦʚʥʦʛʦ ʚʽʢʥʘ. ɺʽʢʥʘ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʨʠʢʨʽʧʣʝʥʽ ʧʦ ʣʽʚʽʡ ʽ ʧʨʘʚʽʡ ʩʪʦʨʦʥʘʭ ʚʽʢʥʘ ʧʨʦʛʨʘʤʠ, ʘ ʫ 

ʚʝʨʭʥʽʡ ʡʦʛʦ ʯʘʩʪʠʥʽ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʧʘʥʝʣʴ ʰʚʠʜʢʦʛʦ ʟʘʧʫʩʢʫ, ʨʷʜʦʢ 

ʤʝʥʶ, ʘ ʪʘʢʦʞ ʩʪʘʥʜʘʨʪʥʘ ʧʘʥʝʣʴ ʽʥʩʪʨʫʤʝʥʪʽʚ. ʋ ʮʝʥʪʨʽ ʚʽʢʥʘ ʧʨʦʛʨʘʤʠ 

ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʇʦʯʘʪʢʦʚʘ ʩʪʦʨʽʥʢʘ. ʂʦʣʠ ʟʘʚʘʥʪʘʞʝʥʽ ʨʽʰʝʥʥʷ ʘʙʦ 

ʧʨʦʻʢʪ, ʥʘ ʾʾ ʤʽʩʮʽ ʙʫʜʫʪʴ ʚʽʜʦʙʨʘʞʘʪʠʩʷ ʨʝʜʘʢʪʦʨʠ ʽ ʢʦʥʩʪʨʫʢʪʦʨʠ. ʇʨʠ 

ʩʪʚʦʨʝʥʥʽ ʧʨʦʛʨʘʤʠ ʚʠ ʙʫʜʝʪʝ ʧʨʦʚʦʜʠʪʠ ʙʽʣʴʰʫ ʯʘʩʪʠʥʫ ʯʘʩʫ ʚ ʮʽʡ 

ʮʝʥʪʨʘʣʴʥʽʡ ʦʙʣʘʩʪʽ. 
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ʄʦʞʥʘ ʟʨʦʙʠʪʠ ʜʦʜʘʪʢʦʚʽ ʥʘʣʘʰʪʫʚʘʥʥʷ ʚ Visual Studio, 

ʥʘʧʨʠʢʣʘʜ, ʟʤʽʥʠʪʠ ʚ ʨʝʜʘʢʪʦʨʽ ʥʘʢʨʝʩʣʝʥʥʷ ʽ ʨʦʟʤʽʨ ʰʨʠʬʪʫ ʪʝʢʩʪʫ ʘʙʦ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʽʘʣʦʛʦʚʦʛʦ ʚʽʢʥʘ ʇʘʨʘʤʝʪʨʠ ʢʦʣʽʨʥʫ ʪʝʤʫ ʽʥʪʝʛʨʦʚʘʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʨʦʟʨʦʙʢʠ. ɿʘʣʝʞʥʦ ʚʽʜ ʟʘʩʪʦʩʦʚʘʥʦʛʦ ʧʦʻʜʥʘʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ, ʜʝʷʢʽ ʝʣʝʤʝʥʪʠ ʚ ʮʴʦʤʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ ʤʦʞʫʪʴ ʥʝ 

ʚʽʜʦʙʨʘʞʘʪʠʩʷ. ʄʦʞʥʘ ʥʘʣʘʰʪʫʚʘʪʠ, ʱʦʙ ʚʩʽ ʤʦʞʣʠʚʽ ʧʘʨʘʤʝʪʨʠ 

ʚʽʜʦʙʨʘʞʘʣʠʩʷ, ʚʠʙʨʘʚʰʠ ʧʨʘʧʦʨʝʮʴ "ʇʦʢʘʟʘʪʠ ʚʩʽ ʧʘʨʘʤʝʪʨʠ". 
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ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʟʘʩʪʦʩʫʥʢʫ ʚ Ms Visual Studio ʩʧʦʯʘʪʢʫ 

ʩʪʚʦʨʶʻʪʴʩʷ ʧʨʦʻʢʪ ʽ ʨʽʰʝʥʥʷ. 
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ʉʧʦʯʘʪʢʫ ʩʪʚʦʨʠʤʦ ʢʦʥʩʦʣʴʥʠʡ ʟʘʩʪʦʩʫʥʦʢ: 
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ɿʘʧʫʩʪʠʤʦ (F5): 

 
ʘʙʦ ʪʘʢ 

 
ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʘʻʤʦ: 

 
 

ʅʝʭʘʡ, ʤʠ ʜʦʧʫʩʪʠʣʠʩʷ ʧʦʤʠʣʦʢ: 
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ʊʦʜʽ ʧʨʠ ʚʠʢʦʥʘʥʥʷ ʧʦʙʫʜʦʚʠ, ʘʙʦ ʧʨʠ ʟʘʧʫʩʢʫ ʦʪʨʠʤʘʻʤʦ 

ʧʦʤʠʣʢʠ (ʧʦʜʚʽʡʥʠʤ ʥʘʪʠʩʢʘʥʥʷʤ ʤʠʰʽ ʧʝʨʝʭʦʜʠʤʦ ʚ ʧʦʪʨʽʙʥʠʡ 

ʨʷʜʦʢ): 

 
 

ɺʠʧʨʘʚʠʤʦ ʧʝʨʰʫ ʧʦʤʠʣʢʫ ʪʘ ʟʥʦʚʫ ʧʝʨʝʚʽʨʠʤʦ. ʇʨʠ ʮʴʦʤʫ 

ʦʪʨʠʤʘʻʤʦ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʜʨʫʛʫ ʧʦʤʠʣʢʫ: 
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ɺʠʧʨʘʚʠʤʦ ʦʧʠʩʘʥʠʤ ʥʠʞʯʝ ʯʠʥʦʤ. ʆʪʨʠʤʘʣʠ ʧʦʚʽʜʦʤʣʝʥʥʷ 

ʧʨʦ ʥʝʚʠʢʦʨʠʩʪʘʥʫ ʟʤʽʥʥʫ: 
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ʗʢʱʦ ʧʦʤʠʣʢʠ ʢʦʤʧʽʣʷʮʽʾ ʜʦʧʦʤʘʛʘʻ ʟʥʘʡʪʠ ʢʦʤʧʽʣʷʪʦʨ, ʪʦ ʟ 

ʣʦʛʽʯʥʠʤʠ ʧʦʤʠʣʢʘʤʠ ʜʝʱʦ ʩʢʣʘʜʥʽʰʝ. ɼʦʜʘʤʦ ʚ ʢʦʜ ʥʘʩʪʫʧʥʽ ʟʤʽʥʠ: 
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ʇʦʙʫʜʫʻʤʦ ʨʽʰʝʥʥʷ (ʧʦʤʠʣʦʢ ʥʝʤʘʻ): 

 
 

ʇʨʠ ʟʘʧʫʩʢʫ ʥʘ ʚʠʢʦʥʘʥʥʷ ʤʘʻʤʦ ʧʦʤʠʣʢʫ: 
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ʉʪʘʣʘʩʷ ʧʦʤʠʣʢʘ, ʽ ʩʝʨʝʜʦʚʠʱʝ ʨʦʟʨʦʙʢʠ ʚʟʷʣʦ ʢʝʨʫʚʘʥʥʷ ʥʘ 

ʩʝʙʝ, ʱʦʙ ʚʠ ʟʤʦʛʣʠ ʧʝʨʝʛʣʷʥʫʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʦʤʠʣʢʫ ʽ ʩʧʨʦʙʫʚʘʣʠ 

ʚʠʟʥʘʯʠʪʠ ʾʾ ʜʞʝʨʝʣʦ. ʋ ʨʝʜʘʢʪʦʨʽ ʢʦʜʫ ʞʦʚʪʠʤ ʢʦʣʴʦʨʦʤ ʚʠʜʽʣʝʥʦ 

ʨʷʜʦʢ ʢʦʜʫ, ʚ ʷʢʦʤʫ ʩʪʘʣʘʩʷ ʧʦʤʠʣʢʘ.  

ʅʘʟʚʫ ʧʦʤʠʣʢʠ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʚ ʟʘʛʦʣʦʚʢʫ ʩʧʣʠʚʘʶʯʦʛʦ ʚʽʢʥʘ. 

ʅʠʞʯʝ ʧʽʜ ʟʘʛʦʣʦʚʢʦʤ ʟʥʘʭʦʜʠʪʴʩʷ ʦʧʠʩ ʧʦʤʠʣʢʠ.  
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ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʧʨʦʙʣʝʤʘ ʧʨʦʩʪʘ (ʜʽʣʝʥʥʷ ʥʘ ʥʫʣʴ) ʽ ʥʘʰʝ 

ʟʘʚʜʘʥʥʷ ʜʦʜʘʪʠ ʧʝʨʝʜ ʚʠʢʦʥʘʥʥʷʤ ʢʦʜʫ ʧʝʨʝʚʽʨʢʫ (ʧʝʨʝʚʽʨʠʪʠ, ʱʦʙ 

ʟʤʽʥʥʘ ʫ ʥʝ ʜʦʨʽʚʥʶʚʘʣʘ 15). 

 

 

ʇʦʤʠʣʢʫ ʜʘʣʝʢʦ ʥʝ ʟʘʚʞʜʠ ʪʘʢ ʣʝʛʢʦ ʚʠʟʥʘʯʠʪʠ. ɹʫʚʘʶʪʴ 

ʚʠʧʘʜʢʠ, ʢʦʣʠ ʧʦʪʨʽʙʥʦ ʧʨʦʡʪʠ ʧʨʦʛʨʘʤʫ ʧʦʢʨʦʢʦʚʦ, ʨʷʜʦʢ ʟʘ ʨʷʜʢʦʤ, 

ʫ ʧʦʰʫʢʘʭ ʚʨʘʟʣʠʚʦʛʦ ʤʽʩʮʷ, ʷʢʝ ʧʨʠʟʚʝʣʦ ʜʦ ʧʨʦʙʣʝʤʠ.  

ʉʧʨʦʙʫʻʤʦ ʧʨʦʡʪʠ ʧʨʦʛʨʘʤʫ ʧʦʢʨʦʢʦʚʦ. ʇʨʦʭʦʜʠʪʠ ʚʩʶ 

ʧʨʦʛʨʘʤʫ ʢʨʦʢ ʟʘ ʢʨʦʢʦʤ ʧʨʦʙʣʝʤʘʪʠʯʥʦ, ʪʦʤʫ ʱʦ ʜʫʞʝ ʙʘʛʘʪʦ 

ʚʽʜʙʫʚʘʪʠʩʷ ʟʘ ʣʘʰʪʫʥʢʘʤʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʦʙʨʦʙʢʘ ʧʦʜʽʡ. ʊʦʤʫ 
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ʥʘʡʯʘʩʪʽʰʝ ʟʘʟʜʘʣʝʛʽʜʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʙʣʦʢ ʢʦʜʫ, ʷʢʠʡ ʧʦʪʨʽʙʥʦ 

ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ.  

 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʥʘʣʘʛʦʜʞʝʥʥʷ ʧʨʦʛʨʘʤʠ ʙʫʣʦ ʜʦʩʪʫʧʥʝ, ʧʨʦʛʨʘʤʘ 

ʧʦʚʠʥʥʘ ʙʫʪʠ ʟʘʧʫʱʝʥʘ ʚ ʨʝʞʠʤʽ ʥʘʣʘʛʦʜʞʝʥʥʷ ʟ ʩʝʨʝʜʦʚʠʱʘ ʨʦʟʨʦʙʢʠ. 

ʅʘʪʠʩʥʝʥʥʷ ʢʣʘʚʽʰʽ F5 (Start Debugging) ʟʘʧʫʩʢʘʻ ʧʨʦʛʨʘʤʫ ʚ 

ʥʘʣʘʛʦʜʞʫʚʘʣʴʥʦʤʫ ʨʝʞʠʤʽ. ʑʦʙ ʟʘʧʫʩʪʠʪʠ ʧʨʦʛʨʘʤʫ ʙʝʟ ʤʦʞʣʠʚʦʩʪʽ 

ʥʘʣʘʛʦʜʞʝʥʥʷ, ʧʦʪʨʽʙʥʦ ʥʘʪʠʩʥʫʪʠ Ctrl + F5 (Start Without Debugging). 

ɺʽʜʧʦʚʽʜʥʽ ʧʫʥʢʪʠ ʤʝʥʶ ʤʦʞʥʘ ʟʥʘʡʪʠ ʚ ʤʝʥʶ Debug: 

 

 
Debug | Start Debugging ʟʘʧʫʩʪʠʪʠ ʚ ʨʝʞʠʤʽ ʥʘʣʘʛʦʜʞʝʥʥʷ 

Debug | Start Without Debugging ʟʘʧʫʩʪʠʪʠ ʚ ʨʝʞʠʤʽ ʚʠʢʦʥʘʥʥʷ 

ʽ ʙʝʟ ʤʦʞʣʠʚʦʩʪʽ ʥʘʣʘʛʦʜʞʝʥʥʷ. 

ʇʦʩʪʘʚʠʤʦ ʪʦʯʢʠ ʧʝʨʝʨʠʚʘʥʥʷ ʚ ʧʦʪʨʽʙʥʦʤʫ ʥʘʤ ʤʽʩʮʽ.  

ʊʦʯʢʘ ʧʝʨʝʨʠʚʘʥʥʷ - ʮʝ ʪʦʯʢʘ ʚ ʢʦʜʽ ʧʨʦʛʨʘʤʠ, ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ 

ʷʢʦʾ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ ʙʫʜʝ ʧʝʨʝʨʚʘʥʦ ʽ ʫʧʨʘʚʣʽʥʥʷ ʙʫʜʝ ʧʝʨʝʜʘʥʦ 

ʩʝʨʝʜʦʚʠʱʫ ʨʦʟʨʦʙʢʠ.  

ɺʠ ʤʦʞʝʪʝ ʩʪʚʦʨʶʚʘʪʠ ʪʦʯʢʠ ʟʫʧʠʥʢʠ (ʧʝʨʝʨʠʚʘʥʥʷ) ʚ 

ʜʦʚʽʣʴʥʦʤʫ ʤʽʩʮʽ ʧʨʦʛʨʘʤʠ ʜʝ ʻ ʢʦʜ ʽ ʧʨʦʛʨʘʤʘ ʤʦʞʝ ʧʝʨʝʨʚʘʪʠ 

ʚʠʢʦʥʘʥʥʷ. 
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ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʪʦʯʢʠ ʧʝʨʝʡʜʽʪʴ ʥʘ ʧʦʪʨʽʙʥʠʡ ʨʷʜʦʢ ʽ: 

- ʅʘʪʠʩʥʽʪʴ F9; 

- ɺʠʙʝʨʽʪʴ ʤʝʥʶ Debug | Toggle Breakpoint; 

- ɼʚʽʯʽ ʢʣʘʮʥʽʪʴ ʥʘ ʩʤʫʞʮʽ ʩʽʨʦʛʦ ʢʦʣʴʦʨʫ, ʣʽʚʦʨʫʯ ʚʽʜ ʨʷʜʢʘ 

ʪʝʢʩʪʫ ʫ ʚʽʢʥʽ ʨʝʜʘʢʪʦʨʘ ʢʦʜʫ. 

ʅʘʚʧʨʦʪʠ ʨʷʜʢʘ ʥʘ ʩʤʫʞʮʽ ʩʽʨʦʛʦ ʢʦʣʴʦʨʫ ʟʣʽʚʘ ʚʽʜ ʪʝʢʩʪʫ 

ʟ'ʷʚʠʪʠʩʷ ʯʝʨʚʦʥʘ ʢʨʘʧʢʘ, ʱʦ ʩʠʤʚʦʣʽʟʫʻ, ʱʦ ʪʫʪ ʩʪʦʾʪʴ ʪʦʯʢʘ ʟʫʧʠʥʢʠ. 

ʗʢʱʦ ʱʝ ʨʘʟ ʩʧʨʦʙʫʚʘʪʠ ʧʦʩʪʘʚʠʪʠ ʪʦʯʢʫ ʟʫʧʠʥʢʠ ʥʘ ʮʴʦʤʫ ʞ ʨʷʜʢʫ, ʪʦ 

ʾʾ ʙʫʜʝ ʟʥʷʪʦ. 

ʗʢʱʦ ʪʦʯʢʫ ʥʘ ʧʦʪʦʯʥʦʤʫ ʨʷʜʢʫ ʚʩʪʘʥʦʚʠʪʠ ʥʝ ʤʦʞʥʘ, ʪʦ ʚ ʨʷʜʢʫ 

ʩʪʘʥʫ ʩʝʨʝʜʦʚʠʱʘ ʨʦʟʨʦʙʢʠ ʟ'ʷʚʠʪʠʩʷ ʚʽʜʧʦʚʽʜʥʝ ʧʦʚʽʜʦʤʣʝʥʥʷ: 
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ʊʘʢ ʷʢ ʤʠ ʥʘʣʘʛʦʜʞʫʻʤʦ ʤʝʪʦʜ ʟ ʩʘʤʦʛʦ ʧʦʯʘʪʢʫ, ʪʦ ʧʦʩʪʘʚʪʝ 

ʢʫʨʩʦʨ ʥʘ ʨʷʜʦʢ ʟ ʽʤʝʥʝʤ ʤʝʪʦʜʫ ʽ ʥʘʪʠʩʥʽʪʴ F9. ʊʝʧʝʨ ʤʦʞʥʘ ʟʘʧʫʩʢʘʪʠ 

ʧʨʦʛʨʘʤʫ. ʊʦʯʢʫ ʟʫʧʠʥʢʠ ʤʦʞʥʘ ʩʪʘʚʠʪʠ ʚ ʙʫʜʴ-ʷʢʠʡ ʤʦʤʝʥʪ, ʥʘʚʽʪʴ ʧʽʜ 

ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ. 

 

ɿʘʧʫʩʪʽʪʴ ʧʨʦʛʨʘʤʫ. ʊʘʢ ʷʢ ʤʠ ʧʦʩʪʘʚʠʣʠ ʪʦʯʢʫ ʟʫʧʠʥʢʠ, 

ʩʝʨʝʜʦʚʠʱʝ ʨʦʟʨʦʙʢʠ ʧʝʨʝʭʦʧʠʪʴ ʥʘ ʩʝʙʝ ʚʠʢʦʥʘʥʥʷ ʽ ʚʠʜʽʣʠʪʴ 

ʦʧʝʨʘʪʦʨ, ʷʢʠʡ ʤʦʞʥʘ ʚʠʢʦʥʘʪʠ ʥʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʞʦʚʪʠʤ ʢʦʣʴʦʨʦʤ 

(ʥʘʟʚʝʤʦ ʮʶ ʪʦʯʢʫ ʢʫʨʩʦʨʦʤ ʧʦʢʨʦʢʦʚʦʛʦ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ): 
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ʂʫʨʩʦʨ ʧʦʢʨʦʢʦʚʦʛʦ ʚʠʢʦʥʘʥʥʷ ʟʫʧʠʥʠʚʩʷ ʥʘ ʪʦʯʮʽ ʽ ʪʝʧʝʨ 

ʭʦʯʝʤʦ ʧʦʯʘʪʠ ʪʝʩʪʫʚʘʥʥʷ ʢʦʜʫ. ʅʘ ʧʘʥʝʣʽ ʟ'ʷʚʠʣʘʩʷ ʥʦʚʘ ʧʘʥʝʣʴ 

ʥʘʣʘʛʦʜʞʝʥʥʷ: 

 
 

ʎʽ ʢʦʤʘʥʜʠ ʪʘʢʦʞ ʤʦʞʥʘ ʟʥʘʡʪʠ ʚ ʤʝʥʶ: 
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Continue (F5) - ʧʨʦʜʦʚʞʠʪʠ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ. 

Stop debugging (Shift+F5) - ʟʫʧʠʥʠʪʠ ʥʘʣʘʛʦʜʞʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ 

ʟʫʧʠʥʠʪʴʩʷ ʽ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ. ɺʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ ʧʝʨʝʨʚʝʪʴʩʷ ʥʘ 

ʪʽʡ ʪʦʯʮʽ, ʥʘ ʷʢʽʡ ʟʘʨʘʟ ʽ ʟʥʘʭʦʜʠʪʠʩʷ, ʪʦʙʪʦ ʚʦʥʘ ʥʝ ʙʫʜʝ ʟʘʚʝʨʰʝʥʘ 

ʢʦʨʝʢʪʥʦ; 

Restart (Ctrl+Shift+F5) - ʧʝʨʝʟʘʧʫʩʪʠʪʠ ʧʨʦʛʨʘʤʫ. ɺʠʢʦʥʘʥʥʷ 

ʧʨʦʛʨʘʤʠ ʙʫʜʝ ʧʝʨʝʨʚʘʥʦ; 

Step Into (F11) - ʚʠʢʦʥʘʪʠ ʯʝʨʛʦʚʠʡ ʦʧʝʨʘʪʦʨ ʟ ʚʭʦʜʞʝʥʥʷʤ ʚ ʢʦʜ 

ʤʝʪʦʜʫ. ʗʢʱʦ ʮʝ ʤʝʪʦʜ, ʪʦ ʧʝʨʝʡʪʠ ʚ ʧʦʯʘʪʦʢ ʮʴʦʛʦ ʤʝʪʦʜʫ, ʱʦʙ ʧʦʯʘʪʠ 

ʥʘʣʘʛʦʜʞʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʚʠ ʟʥʘʭʦʜʠʪʝʩʴ ʥʘ ʨʷʜʢʫ: x = ʄʝʪʦʜ(x) 

ʪʦ, ʢʫʨʩʦʨ ʧʦʢʨʦʢʦʚʦʛʦ ʚʠʢʦʥʘʥʥʷ ʧʝʨʝʡʜʝ ʥʘ ʧʦʯʘʪʦʢ ʤʝʪʦʜʫ ʄʝʪʦʜ ʽ 

ʚʠ ʟʤʦʞʝʪʝ ʥʘʣʘʛʦʜʠʪʠ ʮʝʡ ʤʝʪʦʜ; 

Step Over (F10) - ʚʠʢʦʥʘʪʠ ʯʝʨʛʦʚʠʡ ʦʧʝʨʘʪʦʨ. ʗʢʱʦ ʮʝ ʤʝʪʦʜ, 

ʪʦ ʚʽʥ ʙʫʜʝ ʧʦʚʥʽʩʪʶ ʚʠʢʦʥʘʥʠʡ, ʪʦʙʪʦ ʢʫʨʩʦʨ ʚʠʢʦʥʘʥʥʷ ʥʝ ʚʭʦʜʠʪʠʤʝ 

ʚʩʝʨʝʜʠʥʫ ʤʝʪʦʜʫ; 
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Step out (Shift+F11) - ʚʠʡʪʠ ʟ ʤʝʪʦʜʫ. ʗʢʱʦ ʚʠ ʥʘʣʘʛʦʜʞʫʻʪʝ 

ʤʝʪʦʜ ʽ ʥʘʪʠʩʥʝʪʝ ʮʶ ʢʥʦʧʢʫ, ʪʦ ʤʝʪʦʜ ʚʠʢʦʥʘʻʪʴʩʷ ʜʦ ʢʽʥʮʷ ʽ ʢʫʨʩʦʨ 

ʧʦʢʨʦʢʦʚʦʛʦ ʚʠʢʦʥʘʥʥʷ ʚʠʡʜʝ ʟ ʤʝʪʦʜʫ ʽ ʟʫʧʠʥʠʪʴʩʷ ʥʘ ʥʘʩʪʫʧʥʦʤʫ 

ʨʷʜʢʫ ʧʽʩʣʷ ʚʠʢʣʠʢʫ ʜʘʥʦʛʦ ʤʝʪʦʜʫ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʚʠ ʥʘʣʘʛʦʜʞʫʻʪʝ 

ʜʝʷʢʠʡ ʤʝʪʦʜ, ʽ ʥʘʪʠʩʥʝʪʝ ʮʶ ʢʥʦʧʢʫ, ʪʦ ʤʝʪʦʜ ʚʠʢʦʥʘʻʪʴʩʷ ʜʦ ʢʽʥʮʷ, ʘ 

ʚʠʢʦʥʘʥʥʷ ʟʫʧʠʥʠʪʴʩʷ ʥʘ ʥʘʩʪʫʧʥʦʤʫ ʟʘ ʤʝʪʦʜʦʤ ʨʷʜʢʫ. 

 

ʉʧʨʦʙʫʡʪʝ ʧʦʢʨʦʢʦʚʦ ʚʠʢʦʥʘʪʠ ʢʦʜ ʤʝʪʦʜʫ, ʥʘʪʠʩʢʘʶʯʠ ʢʣʘʚʽʰʫ 

F10. ʇʦʪʽʤ ʟʘʧʫʩʪʽʪʴ ʟʥʦʚʫ ʜʦʜʘʪʦʢ ʽ ʩʧʨʦʙʫʡʪʝ ʧʦʢʨʦʢʦʚʦ ʚʠʢʦʥʘʪʠ 

ʡʦʛʦ, ʥʘʪʠʩʢʘʶʯʠ ʢʣʘʚʽʰʫ F11. ʂʦʣʠ ʚʽʜʙʫʜʝʪʴʩʷ ʧʦʤʠʣʢʘ, ʩʧʨʦʙʫʡʪʝ 

ʧʝʨʝʨʚʘʪʠ ʨʦʙʦʪʫ ʥʘʣʘʛʦʜʞʝʥʥʷ ʽ ʜʦʜʘʪʢʫ, ʥʘʪʠʩʥʫʚʰʠ Shift+F5. 

ɺʠʢʦʥʘʡʪʝ ʧʦʢʨʦʢʦʚʦ ʢʦʜ ʪʘʢ, ʱʦʙ ʢʫʨʩʦʨ ʚʠʢʦʥʘʥʥʷ ʟʫʧʠʥʠʚʩʷ 

ʥʘ ʥʘʩʪʫʧʥʦʤʫ ʨʷʜʢʫ: x = x / (y - 15); 

ʇʦʪʨʽʙʥʦ ʜʽʟʥʘʪʠʩʷ, ʯʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʤʠʣʢʘ. ʊʘʢ ʷʢ ʧʦʤʠʣʢʘ 

ʚ ʜʽʣʝʥʥʽ, ʪʦ ʧʦʪʨʽʙʥʦ ʧʝʨʝʛʣʷʥʫʪʠ, ʥʘ ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʽʣʝʥʥʷ. ʋ 

ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʮʝ ʜʫʞʢʘ. ʅʘʚʝʜʽʪʴ ʤʠʰʢʦʶ ʥʘ ʜʫʞʢʫ, ʱʦ 

ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʘʙʦ ʟʘʢʨʠʚʘʻʪʴʩʷ ʽ ʚʠ ʧʦʙʘʯʠʪʝ ʩʧʣʠʚʘʶʯʫ ʧʽʜʢʘʟʢʫ, ʚ 

ʷʢʽʡ ʟʥʘʭʦʜʠʪʴʩʷ ʨʝʟʫʣʴʪʘʪ ʦʙʯʠʩʣʝʥʥʷ ʟʥʘʯʝʥʥʷ ʚ ʜʫʞʢʘʭ: 

 
ʈʝʟʫʣʴʪʘʪ ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʩʣʷ ʚʝʨʪʠʢʘʣʴʥʦʾ ʨʠʩʢʠ ʽ ʚʽʥ ʜʦʨʽʚʥʶʻ 

ʥʫʣʶ. ɺʠ ʤʦʞʝʪʝ ʥʘʚʦʜʠʪʠ ʤʠʰʢʦʶ ʥʘ ʙʫʜʴ-ʷʢʫ ʟʤʽʥʥʫ, ʽ 

ʥʘʣʘʛʦʜʞʫʚʘʯ ʧʦʢʘʞʝ ʚʘʤ ʾʾ ʟʥʘʯʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʩʧʣʠʚʘʶʯʦʾ ʧʽʜʢʘʟʢʠ. 
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ʗʢʱʦ ʧʦʪʨʽʙʥʦ ʤʘʪʠ ʩʧʠʩʦʢ ʟʤʽʥʥʠʭ, ʟʥʘʯʝʥʥʷ ʷʢʠʭ ʙʫʜʝʤʦ 

ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ, ʪʦʜʽ ʜʦʮʽʣʴʥʦ ʩʢʦʨʠʩʪʘʪʠʩʷ ʩʧʠʩʢʦʤ Watch. ɼʣʷ ʮʴʦʛʦ 

ʩʪʦʷʯʠ ʥʘ ʟʤʽʥʥʽʡ, ʚ ʨʝʞʠʤʽ ʚʽʜʣʘʛʦʜʞʝʥʥʷ, ʥʘʪʠʩʥʽʪʴ ʧʨʘʚʫ ʢʥʦʧʢʫ 

ʤʠʰʽ ʽ ʚ ʤʝʥʶ ʦʙʝʨʽʪʴ Add Watch. 

 

ʂʨʽʤ ʪʦʛʦ, ʩʧʨʦʙʫʡʪʝ Add Parallel Watch  

ʪʘ QuickWatch: 
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ʊɽʆʈɽʊʀʏʅɸ ʏɸʉʊʀʅɸ ʃɸɹʆʈɸʊʆʈʅʆɻʆ ɿɸʅʗʊʊʗ 

ɺʠʤʦʛʠ ʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʥʘʧʠʩʘʥʥʷ ʢʦʜʫ 

 
ʅʘʧʠʩʘʪʠ ʧʨʦʛʨʘʤʫ ï ʮʝ ʙʽʣʴʰʝ, ʥʽʞ ʧʨʘʚʠʣʴʥʦ ʾʾ ʦʬʦʨʤʠʪʠ ʪʘ 

ʟʤʫʩʠʪʠ ʢʦʨʝʢʪʥʦ ʚʠʢʦʥʫʚʘʪʠʩʴ. ʇʨʦʛʨʘʤʠ ʟʛʦʜʦʤ ʥʝʤʠʥʫʯʝ 

ʤʦʜʠʬʽʢʫʶʪʴʩʷ, ʧʦʚʪʦʨʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʦʙʫʜʦʚʠ ʽʥʰʠʭ 

ʧʨʦʛʨʘʤ ʪʦʱʦ. ʊʦʤʫ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʧʨʦʩʪʦʪʘ  ʪʘ ʟʨʦʟʫʤʽʣʽʩʪʴ 

ʾʭʥʴʦʾ ʚʥʫʪʨʽʰʥʴʦʾ ʩʪʨʫʢʪʫʨʠ. ɯʥʢʦʣʠ ʜʦʙʨʝ ʥʘʧʠʩʘʥʫ ʯʫʞʫ ʧʨʦʛʨʘʤʫ 

ʥʘʙʘʛʘʪʦ ʧʨʦʩʪʽʰʝ ʟʨʦʟʫʤʽʪʠ, ʥʽʞ ʚʣʘʩʥʫ, ʘʣʝ ʥʘʧʠʩʘʥʫ ʧʦʛʘʥʦ. 

ʂʫʣʴʪʫʨʘ ʥʘʧʠʩʘʥʥʷ ʢʦʜʫ ʩʧʨʠʷʻ ʟʤʝʥʰʝʥʥʶ ʧʦʤʠʣʦʢ ʫ ʧʨʦʛʨʘʤʘʭ ʽ 

ʧʦʣʝʛʰʫʻ ʾʭʥʶ ʤʦʜʠʬʽʢʘʮʽʶ ʪʘ ʧʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʇʽʜ ʩʪʠʣʝʤ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟʘʟʚʠʯʘʡ ʨʦʟʫʤʽʶʪʴ ʥʘʙʽʨ ʧʨʠʡʦʤʽʚ 

ʽ ʤʝʪʦʜʽʚ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʟ ʤʝʪʦʶ ʦʜʝʨʞʘʥʥʷ ʧʨʘʚʠʣʴʥʠʭ ʽ 

ʝʬʝʢʪʠʚʥʠʭ ʧʨʦʛʨʘʤ, ʟʨʫʯʥʠʭ ʜʣʷ ʩʧʨʠʡʥʷʪʪʷ, ʧʦʚʪʦʨʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʡ ʤʦʜʠʬʽʢʘʮʽʾ. 

 

ɺʠʙʽʨ ʽʤʝʥʽ 

ɯʤʝʥʘ ʤʘʶʪʴ ʧʨʦʛʨʘʤʠ, ʽʥʪʝʨʬʝʡʩʠ, ʢʣʘʩʠ, ʧʦʣʷ, é. ʂʦʣʠ ʾʭ ʫ 

ʧʨʦʛʨʘʤʽ ʟ ʜʝʩʷʪʦʢ ʯʠ ʜʚʘ, ʪʦ ʚʠʙʽʨ ʥʝ ʻ ʜʫʞʝ ʧʨʠʥʮʠʧʦʚʠʤ ʧʠʪʘʥʥʷʤ. 

ʆʜʥʘʢ ʢʦʣʠ ʾʭʥʷ ʢʽʣʴʢʽʩʪʴ ʫ ʩʠʩʪʝʤʽ ʩʷʛʘʻ ʜʝʩʷʪʢʽʚ, ʩʦʪʝʥʴ, ʘ ʪʦ ʡ ʪʠʩʷʯ, 

ʪʦ, ʱʦʙ ʥʝ ʚʪʨʘʪʠʪʠ ʢʦʥʪʨʦʣʴ ʥʘʜ ʩʠʩʪʝʤʦʶ, ʧʨʠ ʚʠʙʦʨʽ ʽʤʝʥ ʥʝʦʙʭʽʜʥʦ 

ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʧʝʚʥʦʾ ʩʪʨʦʛʦʾ ʜʠʩʮʠʧʣʽʥʠ ʡ ʧʦʨʷʜʢʫ.  

ɼʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʩʤʠʩʣʝʥʽ ʽʤʝʥʘ ʜʣʷ ʛʣʦʙʘʣʴʥʠʭ 

ʟʤʽʥʥʠʭ ʽ, ʟʘ ʤʦʞʣʠʚʦʩʪʽ, ʢʦʨʦʪʢʽ ï ʜʣʷ ʣʦʢʘʣʴʥʠʭ. ɻʣʦʙʘʣʴʥʽ ʟʤʽʥʥʽ, 

ʬʫʥʢʮʽʾ, ʢʣʘʩʠ ʪʘ ʩʪʨʫʢʪʫʨʠ ʟʘ ʦʟʥʘʯʝʥʥʷʤ ʤʦʞʫʪʴ ʟôʷʚʣʷʪʠʩʴ ʫ 

ʜʦʚʽʣʴʥʦʤʫ ʤʽʩʮʽ ʧʨʦʛʨʘʤʠ, ʪʦʤʫ ʥʘʡʚʘʞʣʠʚʽʰʦʶ ʜʣʷ ʥʠʭ ʻ 

ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ, ʘ ʥʝ ʜʦʚʞʠʥʘ. ʂʨʘʱʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʛʣʦʙʘʣʴʥʽ 

ʽʤʝʥʘ ʪʘʢ, ʱʦʙ ʚʦʥʠ ʷʚʥʦ ʚʢʘʟʫʚʘʣʠ ʥʘ ʩʤʠʩʣ ʧʦʥʷʪʴ, ʱʦ ʥʠʤʠ 

ʧʦʜʘʶʪʴʩʷ, ʪʦʙʪʦ ʤʘʣʠ ʚʽʜʧʦʚʽʜʥʫ ʤʥʝʤʦʥʽʢʫ. ʂʦʨʠʩʥʦ ʦʧʠʩ ʢʦʞʥʦʾ 

ʟʤʽʥʥʦʾ, ʤʝʪʦʜʫ, ʢʣʘʩʫ, ʽʥʪʝʨʬʝʡʩʫ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠ ʢʦʨʦʪʢʠʤ 

ʢʦʤʝʥʪʘʨʝʤ. 

ʆʜʥʘʢ ʢʦʤʝʥʪʘʨʽ ʥʝ ʤʘʶʪʴ ʤʽʩʪʠʪʠ ʦʯʝʚʠʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʘ 

ʟʨʘʟʦʢ ʪʦʛʦ, ʱʦ ʦʧʝʨʘʪʦʨ i++  ʟʙʽʣʴʰʫʻ ʟʤʽʥʥʫ i ʪʦʦɦ. 

ɼʣʷ ʣʦʢʘʣʴʥʠʭ ʟʤʽʥʥʠʭ, ʥʘʚʧʘʢʠ, ʢʨʘʱʝ ʧʽʜʭʦʜʷʪʴ ʢʦʨʦʪʢʽ 

ʽʤʝʥʘ. ɼʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʩʝʨʝʜʠʥʽ ʬʫʥʢʮʽʾ ʮʽʣʢʦʤ ʧʽʜʽʡʜʫʪʴ ʽʤʝʥʘ i, 

j, n  ʪʦʱʦ. ʇʨʠ ʮʴʦʤʫ ʜʣʷ ʣʽʯʠʣʴʥʠʢʽʚ ʮʠʢʣʫ ʟʘʟʚʠʯʘʡ 
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ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʽʤʝʥʘ i, j , ʜʣʷ ʨʷʜʢʽʚ ï s, t . ʗʢ ʧʨʘʚʠʣʦ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʥʛʣʦʤʦʚʥʽ ʥʘʟʚʠ ʟʤʽʥʥʠʭ, ʥʘʟʚ ʢʣʘʩʽʚ, ʽʥʪʝʨʬʝʡʩʽʚ, 

ʤʝʪʦʜʽʚ, ʚʣʘʩʪʠʚʦʩʪʝʡ, ʧʦʣʽʚ ʪʦʱʦ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʾʭ ʨʦʣʽ ʚ ʧʨʦʛʨʘʤʽ.  

ɯʩʥʫʻ ʙʘʛʘʪʦ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʜʦʤʦʚʣʝʥʦʩʪʝʡ ʽ ʪʨʘʜʠʮʽʡ 

ʽʤʝʥʫʚʘʥʥʷ, ʷʢʽ ʬʽʢʩʫʶʪʴʩʷ ʫ ʩʧʝʮʽʘʣʴʥʠʭ ʚʥʫʪʨʽʰʥʽʭ ʩʪʘʥʜʘʨʪʘʭ 

ʚʠʨʦʙʥʠʢʽʚ. ʅʘʧʨʠʢʣʘʜ, ʯʘʩʪʦ ʜʣʷ ʤʝʪʦʜʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʽʤʝʥʘ, 

ʧʦʙʫʜʦʚʘʥʽ ʟ ʜʽʻʩʣʽʚ ʪʘ ʽʤʝʥʥʠʢʽʚ, ʘ ʜʣʷ ʧʦʣʽʚ, ʢʣʘʩʽʚ, ʚʣʘʩʪʠʚʦʩʪʝʡ ï 

ʽʤʝʥʥʠʢʠ. 

 

ʌʦʨʤʘʪʫʚʘʥʥʷ ʪʝʢʩʪʫ 

ʆʧʝʨʘʪʦʨʠ ʡ ʚʠʨʘʟʠ. ʎʽ ʦʩʥʦʚʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʧʨʦʛʨʘʤ ʩʣʽʜ 

ʧʠʩʘʪʠ ʪʘʢ, ʱʦʙ ʾʭʥʽʡ ʟʤʽʩʪ ʙʫʚ ʤʘʢʩʠʤʘʣʴʥʦ ʟʨʦʟʫʤʽʣʠʤ. 

ʅʘʡʧʨʦʩʪʽʰʠʡ ʩʧʦʩʽʙ ʜʦʩʷʛʪʠ ʮʴʦʛʦ ï ʬʦʨʤʘʪʫʚʘʥʥʷ ʢʦʜʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʽʜʩʪʫʧʽʚ, ʪʘʙʫʣʷʮʽʡ, ʧʦʨʦʞʥʽʭ ʨʷʜʢʽʚ. ʈʦʟʛʣʷʥʝʤʦ ʜʚʘ ʪʝʢʩʪʠ ʦʜʥʽʻʾ ʡ 

ʪʽʻʾ ʩʘʤʦʾ ʧʨʦʛʨʘʤʠ. ʆʯʝʚʠʜʥʦ, ʱʦ ʜʨʫʛʠʡ ʪʝʢʩʪ ʙʽʣʴʰ ʯʠʪʘʙʝʣʴʥʠʡ 

ʩʘʤʝ ʟʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʡʦʛʦ ʷʢʽʩʥʦʛʦ ʬʦʨʤʘʪʫʚʘʥʥʷ. 

ʃʽʩʪʠʥʛ 1.  

 public class TestCollections{   public static void TestList()  

    {var testList = new List<int>{3, 4, 2, 1};  

for(var i = testList.Count -1; i >= 0; i -- ) {if(testList[i]>2) 

testList.RemoveAt(i); }  

testList.Sort();foreach (int el in testLis t)  

{Console.WriteLine(el); }}}  

  

ʃʽʩʪʠʥʛ 2. 

public class TestCollections  

{ 

    public static void TestList()  

    { 

        var testList = new List<int>{3, 4, 2, 1};  

        for(var i = testList.Count -1; i >= 0; i -- ) 
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        { 

  if(testList[i]>2)  

  { 

   testList.RemoveAt(i);  

} 

        } 

 /*ɝɚɜɞɟɎɌəəɫ Ɏ ɗɑɖɝɔɖɚɏɜɌɠɱɣəɚɘɟ ɛɚɜɫɐɖɟ*/ 

  testList.Sort();  

        foreach (int el in testList)  

        { 

            Console.WriteLine(el);  

        } 

    } 

} 

ɿʨʦʟʫʤʽʣʽʩʪʴ ʽ ʩʪʠʩʣʽʩʪʴ ʢʦʜʫ ï ʥʝ ʦʜʥʝ ʡ ʪʝ ʩʘʤʝ. ɻʦʣʦʚʥʠʤ 

ʢʨʠʪʝʨʽʻʤ ʚʠʙʦʨʫ ʩʠʥʪʘʢʩʠʩʫ ʜʣʷ ʢʦʜʫ ʤʘʻ ʙʫʪʠ ʧʨʦʩʪʦʪʘ ʡʦʛʦ 

ʩʧʨʠʡʥʷʪʪʷ. 

ɺʽʜʩʪʫʧʠ, ʪʘʙʫʣʷʮʽʾ, ʧʝʨʝʭʦʜʠ ʥʘ ʥʦʚʠʡ ʨʷʜʦʢ ʜʦʧʦʤʘʛʘʶʪʴ 

ʢʨʘʱʝ ʩʪʨʫʢʪʫʨʫʚʘʪʠ ʢʦʜ. ʇʦʨʦʞʥʽ ʨʷʜʢʠ ʜʦʧʦʤʘʛʘʶ ʨʦʟʙʠʚʘʪʠ ʢʦʜ 

ʧʨʦʛʨʘʤʠ ʥʘ ʣʦʛʽʯʥʽ ʩʝʛʤʝʥʪʠ.  

ɼʝʢʽʣʴʢʦʤʘ ʨʷʜʢʘʤʠ ʤʦʞʫʪʴ ʚʽʜʜʽʣʷʪʠʩʷ: ʩʝʢʮʽʾ ʫ ʚʠʭʽʜʥʦʤʫ 

ʬʘʡʣʽ, ʢʣʘʩʠ ʪʘ ʽʥʪʝʨʬʝʡʩʠ. 

ʆʜʥʠʤ ʧʦʨʦʞʥʽʤ ʨʷʜʢʦʤ ʚʽʜʦʢʨʝʤʣʶʶʪʴʩʷ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ: 

ʤʝʪʦʜʠ, ʣʦʢʘʣʴʥʽ ʟʤʽʥʥʽ ʚʽʜ ʧʝʨʰʠʭ ʦʧʝʨʘʪʦʨʽʚ, ʣʦʛʽʯʥʽ ʩʝʢʮʽʾ ʚʩʝʨʝʜʠʥʽ 

ʤʝʪʦʜʫ ʜʣʷ ʙʽʣʴʰ ʟʨʫʯʥʦʛʦ ʯʠʪʘʥʥʷ. 

ʆʜʠʥ ʧʨʦʛʘʣʠʢ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʦʛʦʣʦʰʝʥʥʽ ʤʝʪʦʜʽʚ ʧʽʩʣʷ 

ʢʦʤʠ, ʘʣʝ ʥʝ ʧʝʨʝʜ ʜʫʞʢʘʤʠ: TestMethod (a, b, c);  

ʇʨʠʢʣʘʜ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ:  
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TestMethod (a,b ,c);  ʘʙʦ TestMethod (a, b, c );  

ʊʘʢ ʩʘʤʦ ʦʜʠʥʦʯʥʠʡ ʧʨʦʛʘʣʠʢ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ 

ʚʠʜʽʣʝʥʥʷ ʦʧʝʨʘʪʦʨʽʚ: a = b;  ʥʝʧʨʘʚʠʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ: a=b;  

ʊʘʢʦʞ ʧʨʦʛʘʣʠʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʽ ʧʨʠ ʬʦʨʤʘʪʫʚʘʥʥʽ 

ʮʠʢʣʽʚ:for (int i = 0; i <10; ++i);  ʥʝʧʨʘʚʠʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ: for 

(int i=0; i<10; ++i),  ʘʙʦ for (int i = 0;i <10;+ + i).  

ʇʨʠ ʦʛʦʣʦʰʝʥʥʽ ʽ ʽʥʽʮʽʘʣʽʟʘʮʽʾ ʟʤʽʥʥʠʭ ʙʘʞʘʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ çʪʘʙʣʠʯʥʝè ʬʦʨʤʘʪʫʚʘʥʥʷ: 

string name  =  "Mr. Ed";  

int myValue  =  5;  

Test aTest  = Test.TestYou;  

ʏʠ ʚʘʨʪʦ ʨʦʟʪʘʰʦʚʫʚʘʪʠ ʚʽʜʢʨʠʚʘʶʯʫ ʬʽʛʫʨʥʫ ʜʫʞʢʫ ʚ ʪʦʤʫ 

ʩʘʤʦʤʫ ʨʷʜʢʫ, ʱʦ ʡ ɹÆ ʘʙʦ while , ʯʠ ʚ ʥʘʩʪʫʧʥʦʤʫ? ɺʘʞʣʠʚʘ ʥʝ ʩʪʽʣʴʢʠ 

ʢʦʥʢʨʝʪʠʢʘ ʚʠʙʨʘʥʦʛʦ ʩʪʠʣʶ, ʩʢʽʣʴʢʠ ʣʦʛʽʯʥʽʩʪʴ ʽ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʡʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ.  

ʆʩʥʦʚʥʽ ʜʦʤʦʚʣʝʥʦʩʪʽ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʥʘʧʠʩʘʥʥʷ ʢʦʜʫ 

ɼʝʷʢʽ ʜʦʤʦʚʣʝʥʦʩʪʽ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʥʘʧʠʩʘʥʥʷ ʢʦʜʫ ʥʘ C#: 

ǒ ʅʝ ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ ʧʫʙʣʽʯʥʠʭ ʘʙʦ ʟʘʭʠʱʝʥʠʭ ʧʦʣʽʚ, ʟʘʤʽʩʪʴ 

ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ ʚʣʘʩʪʠʚʦʩʪʽ. 

ǒ ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ ʘʚʪʦʤʘʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. 

ǒ ɿʘʚʞʜʠ ʚʢʘʟʫʡʪʝ ʤʦʜʠʬʽʢʘʪʦʨ ʜʦʩʪʫʧʫ private , ʥʘʚʽʪʴ 

ʷʢʱʦ ʜʦʟʚʦʣʝʥʦ ʡʦʛʦ ʦʧʫʩʢʘʪʠ. 

ǒ ɿʘʚʞʜʠ ʽʥʽʮʽʘʣʽʟʫʡʪʝ ʟʤʽʥʥʽ, ʥʘʚʽʪʴ ʢʦʣʠ ʽʩʥʫʻ ʘʚʪʦʤʘʪʠʯʥʘ 

ʽʥʽʮʽʘʣʽʟʘʮʽʷ. 

ǒ ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ ʧʦʨʦʞʥʽʡ ʨʷʜʦʢ ʤʽʞ ʣʦʛʽʯʥʠʤʠ ʩʝʢʮʽʷʤʠ ʫ 

ʚʠʭʽʜʥʦʤʫ ʬʘʡʣʽ, ʢʣʘʩʽ, ʤʝʪʦʜʽ. 

ǒ ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ ʧʨʦʤʽʞʥʫ ʟʤʽʥʥʫ ʜʣʷ ʧʝʨʝʜʘʯʽ bool-

ʟʥʘʯʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʬʫʥʢʮʽʾ ʚ ʫʤʦʚʥʠʡ ʚʠʨʘʟ if . 

bool boolVariable = GetBoolValue ();  
if (boolVariable)  
{  
}   

ǒ ʋʥʠʢʘʡʪʝ ʬʘʡʣʽʚ ʟ ʙʽʣʴʰ ʥʽʞ 500 ʨʷʜʢʘʤʠ ʢʦʜʫ. 
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ǒ ʋʥʠʢʘʡʪʝ ʤʝʪʦʜʽʚ ʟ ʙʽʣʴʰ ʥʽʞ 200 ʨʷʜʢʘʤʠ ʢʦʜʫ. 

ǒ ʋʥʠʢʘʡʪʝ ʤʝʪʦʜʽʚ ʟ ʙʽʣʴʰ ʥʽʞ 5 ʘʨʛʫʤʝʥʪʘʤʠ, 

ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ ʩʪʨʫʢʪʫʨʠ ʜʣʷ ʧʝʨʝʜʘʯʽ ʚʝʣʠʢʦʛʦ ʯʠʩʣʘ 

ʧʘʨʘʤʝʪʨʽʚ. 

ǒ ʆʜʠʥ ʨʷʜʦʢ ʢʦʜʫ ʥʝ ʧʦʚʠʥʥʘ ʤʘʪʠ ʜʦʚʞʠʥʫ ʙʽʣʴʰʝ 120 

ʩʠʤʚʦʣʽʚ. 

ǒ ɼʣʷ ʢʦʤʝʥʪʘʨʽʚ ʫ ʦʜʠʥ ʨʷʜʦʢ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ çʉ++è 

ʧʦʜʽʙʥʠʡ ʩʪʠʣʴ: ç// è ʎʝʡ ʩʪʠʣʴ ʥʘʡʙʽʣʴʰ ʟʨʫʯʥʠʡ ʧʨʠ 

ʜʦʢʫʤʝʥʪʫʚʘʥʥʽ ʧʘʨʘʤʝʪʨʽʚ. ʇʝʨʝʚʘʞʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʜʘʥʠʡ ʩʪʠʣʴ ʟʘʤʽʩʪʴ Ƴ ǉ ɜɠɞɗɟɤɒɢ ǉ Ƴ ʪʘʤ, ʜʝ ʮʝ ʤʦʞʣʠʚʦ. 

ÉÎÔ ÉƘ ƳƳ əɞɹɟɟɒ ɖɝɱ ɨɚɜɝɥ.  
ǒ ɼʣʷ ʩʪʘʥʜʘʨʪʥʠʭ ʙʣʦʢʦʚʠʭ ʢʦʤʝʥʪʘʨʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʥʘʩʪʫʧʥʽ ʩʪʠʣʽ: 

/ *  

* Line 1  

* Line  2 

* Line 3  

* /  

ɒɓɠ ɤɒɜɚɛ ɣɤɚɝɮƙ 

/ * Blabla * /  

ǒ ɿʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤ ʩʪʘʥʜʘʨʪʦʤ ʚ ʦʛʦʣʦʰʝʥʥʷʭ ʻ ʦʜʠʥ 

ʨʷʜʦʢ ʥʘ ʝʢʟʝʤʧʣʷʨ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʟ'ʷʚʣʷʻʪʴʩʷ ʟʨʫʯʥʽʩʪʴ 

ʯʠʪʘʥʥʷ ʽ ʥʘʧʠʩʘʥʥʷ ʢʦʤʝʥʪʘʨʷ: 

int level; // indentation level  

int size; // size of table  

ɹʘʞʘʥʦ ʥʝ ʩʪʘʚʠʪʠ ʦʛʦʣʦʰʝʥʥʷ ʚ ʦʜʠʥ ʨʷʜʦʢ. 

ÉÎÔ ÁƗ ÂƘ ƳƳ ȫɗɡɢɒɔɚɝɮɟɠƞ 

ǒ ʈʦʟʪʘʰʦʚʫʡʪʝ ʚʽʜʢʨʠʚʘʶʯʽ ʪʘ ʟʘʢʨʠʚʘʶʯʽ ʬʽʛʫʨʥʽ ʜʫʞʢʠ ʥʘ 

ʥʦʚʦʤʫ ʨʷʜʢʫ. 

ǒ ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ ʬʽʛʫʨʥʽ ʜʫʞʢʠ ʜʣʷ ʚʠʨʘʟʽʚ if, ʥʘʚʽʪʴ ʢʦʣʠ ʫ 

ʚʠʨʘʟ ʚʭʦʜʠʪʴ ʣʠʰʝ ʦʜʠʥ ʨʷʜʦʢ ʢʦʜʫ. 

ǒ ʅe ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ ʧʨʦʙʽʣ ʟʘʤʽʩʪʴ ʩʠʤʚʦʣʫ ʪʘʙʫʣʷʮʽʾ. 

ǒ ʅʘʤʘʛʘʡʪʝʩʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʘʢʩʠʤʫʤ ʽʥʢʘʧʩʫʣʷʮʽʾ ʜʣʷ 

ʧʨʠʤʽʨʥʠʢʽʚ ʦʙ'ʻʢʪʽʚ ʷʢʽ ʚʠ ʩʪʚʦʨʶʻʪʝ. ʏʠ ʥʝ ʩʪʘʚʪʝ public  

ʪʘʤ ʜʝ ʮʝ ʥʝ ʧʦʪʨʽʙʥʦ. ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ ʤʘʢʩʠʤʘʣʴʥʠʡ 

ʨʽʚʝʥʴ ʟʘʭʠʩʪʫ. ʊʦʙʪʦ ʥʘʤʘʛʘʡʪʝʩʷ ʚʽʜʢʨʠʚʘʪʠ ʜʦʩʪʫʧ ʚʽʜ 

ʤʽʥʽʤʘʣʴʥʦʛʦ (privat e) ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ (public ). 
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ǒ ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ ʚʣʘʩʪʠʚʦʩʪʽ ʟʘʤʽʩʪʴ ʧʨʷʤʦʛʦ ʚʽʜʢʨʠʪʪʷ 

public , ʜʣʷ ʟʤʽʥʥʠʭ ʢʣʘʩʫ. 

ǒ ʅʝ ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ ʪʘʢ ʟʚʘʥʠʭ çʤʘʛʽʯʥʠʭ ʯʠʩʝʣè. ɿʘʤʽʩʪʴ 

ʮʴʦʛʦ ʦʛʦʣʦʰʫʡʪʝ ʢʦʥʩʪʘʥʪʠ ʽ ʩʪʘʪʠʯʥʽ ʟʤʽʥʥʽ: 

public class MyMath  

{  

public const double PI = 3.14159;  
 }  

 

ʉʪʠʣʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʛʽʩʪʨʽʚ 

ʅʠʞʯʝ ʦʧʠʩʘʥʽ ʨʽʟʥʽ ʩʧʦʩʦʙʠ ʥʘʧʠʩʘʥʥʷ ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ ʪʘ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ʉʪʠʣʴ Pascal casing 

ʇʝʨʰʘ ʣʽʪʝʨʘ ʽʜʝʥʪʠʬʽʢʘʪʦʨʘ ʽ ʧʝʨʰʘ ʙʫʢʚʘ ʢʦʞʥʦʛʦ 

ʥʘʩʪʫʧʥʦʛʦ ʧʨʠʻʜʥʘʥʦʛʦ ʩʣʦʚʘ ʻ ʧʨʦʧʠʩʥʠʤʠ. ʉʪʠʣʴ Pascal ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʪʨʴʦʭ ʽ ʙʽʣʴʰʝ 

ʙʫʢʚ.  

Pascal casing ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʦʧʠʩʫ: 

Å ʚʩʽʭ ʚʠʟʥʘʯʝʥʴ ʪʠʧʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ 

ʢʦʨʠʩʪʫʚʘʯʘ ʢʣʘʩʽʚ, ʧʝʨʝʨʘʭʫʚʘʥʴ, ʧʦʜʽʡ, ʜʝʣʝʛʘʪʽʚ ʽ ʩʪʨʫʢʪʫʨ; 

Å ʟʥʘʯʝʥʥʷ ʧʝʨʝʨʘʭʫʚʘʥʴ; 

Å readonly  ʧʦʣʽʚ ʽ ʢʦʥʩʪʘʥʪ; 

Å ʽʥʪʝʨʬʝʡʩʽʚ; 

Å ʤʝʪʦʜʽʚ; 

Å ʧʨʦʩʪʦʨʽʚ ʽʤʝʥ (namespace); 

Å ʚʣʘʩʪʠʚʦʩʪʝʡ; 

Å ʧʫʙʣʽʯʥʠʭ ʧʦʣʽʚ; 

ʉʪʠʣʴ Camel casing 
ʇʝʨʰʘ ʣʽʪʝʨʘ ʽʜʝʥʪʠʬʽʢʘʪʦʨʘ ʨʷʜʢʦʚʘ, ʘ ʧʝʨʰʘ ʣʽʪʝʨʘ ʢʦʞʥʦʛʦ 

ʥʘʩʪʫʧʥʦʛʦ ʧʨʠʻʜʥʘʥʦʛʦ ʩʣʦʚʘ - ʧʨʦʧʠʩʘʥʘ. 
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ʉʪʠʣʴ Camel casing ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ 

ʦʧʠʩʫ ʽʤʝʥ: 

Å ʣʦʢʘʣʴʥʠʭ ʟʤʽʥʥʠʭ; 

Å ʘʨʛʫʤʝʥʪʽʚ ʤʝʪʦʜʽʚ; 

Å ʟʘʭʠʱʝʥʠʭ (protected ) ʧʦʣʽʚ. 

ʉʪʠʣʴ Upper Case  

ɺʩʽ ʙʫʢʚʠ ʚ ʥʘʟʚʽ ʻ ʧʨʦʧʠʩʥʠʤʠ. ʎʝʡ ʩʪʠʣʴ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʣʠʰʝ ʧʨʠ ʽʤʝʥʫʚʘʥʥʽ çʢʦʨʦʪʢʠʭè ʢʦʥʩʪʘʥʪ, ʥʘʧʨʠʢʣʘʜ 

PI  ʘʙʦ E. ɺ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ ʙʘʞʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ Pascal Casing. 

 

ɺ ʪʘʙʣʠʮʽ 4 ʧʨʝʜʩʪʘʚʣʝʥʦ ʟʚʝʜʝʥʫ ʪʘʙʣʠʮʶ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʝʛʽʩʪʨʽʚ, ʧʨʝʬʽʢʩʽʚ ʪʘ ʩʫʬʽʢʩʽʚ ʧʨʠ ʥʘʡʤʝʥʫʚʘʥʥʽ ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ ʚ C#. 

ʊʘʙʣʠʮʷ 4. ɿʚʝʜʝʥʘ ʪʘʙʣʠʮʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʛʽʩʪʨʽʚ ʪʘ 

ʧʨʝʬʽʢʩʽʚ 

ɯʜʝʥʪʠʬʽ-

ʢʘʪʦʨ 

ʈʝʛʽʩʪʨ ʇʨʠʢʣʘʜ 

ʂʣʘʩ / 

ʩʪʨʫʢʪʫʨʘ 
Pascal Casing 

public class TestClass { ... }  

ɯʥʪʝʨʬʝʡʩ 

Pascal Casing 

ʇʦʯʠʥʘʻʪʴʩʷ 

ʧʨʝʬʽʢʩʦʤ 

çIè 

 

public interface IEnumerable { ... }  

ɿʥʘʯʝʥʥʷ 

ʧʝʨʝʣʽʯʥʦʛʦ 

ʪʠʧʫ 

Pascal Casing 
enum  SampleEnum  

  { 

    FirstValue,  

    SecondValue  

  } 
ʇʝʨʝʣʽʯʥʠʡ 

ʪʠʧ 
Pascal Casing 

ɼʝʣʝʛʘʪ 

ʦʙʨʦʙʥʠʢ 

ʧʦʜʽʾ 

Pascal Casing  

ɿʘʢʽʥʯʫʻʪʴʩʷ 

ʩʫʬʽʢʩʦʤ 

çEventHandle

rè 

public  delegate  void  AnswerCreatedEventHan

dler(object  sender, AnswerCreatedEventArgs 

e); 

  public  class  AnswerCreatedEventArgs:  Event
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ʂʣʘʩ-

ʥʘʱʘʜʦʢ ʚʽʜ 

EventArgs 

Pascal Casing  

ɿʘʢʽʥʯʫʻʪʴʩʷ 

ʩʫʬʽʢʩʦʤ 

çEventArgsè 

Args  

  { 

    public  int  ȽreatedId; 

    public  int  ParentId;  

    public  string  CreatorName;  

  } 

ʂʣʘʩʠ 

ʚʠʢʣʶʯʝʥʴ 

Pascal Casing  

ɿʘʢʽʥʯʫʻʪʴʩʷ 

ʩʫʬʽʢʩʦʤ 

çExceptionè 

public  class  SampleException: 

System.Exception  

{ 

  public  SampleException()   

  { 

  } 

} 

Namespace, 

ʚʣʘʩʪʠʚʦʩʪʽ, 

ʤʝʪʦʜʠ,  

public ʧʦʣʷ,  

Pascal Casing namespace System.Security  { ... }  

Protected/priv

ate ʧʦʣʷ, 

ʧʘʨʘʤʝʪʨʠ  

Camel Casing 

ʇʦʯʠʥʘʻʪʴʩʷ 

ʟ ʩʫʬʽʢʩʘ ç_è 

private int _samplePrivateField;  

 

ʂʦʨʠʩʪʫʚʘʮʴ

ʢʠʡ ʘʪʨʠʙʫʪ 

Pascal Casing  

ɿʘʢʽʥʯʫʻʪʴʩʷ 

ʩʫʬʽʢʩʦʤ 

çAttributeè 

[System.AttributeUsage(System.AttributeTarg
ets.All, Inherited =  false, AllowMultiple =  true)]  
sealed  class  SampleAttribu te: 
System.Attribute  
{ 
  public  SampleAttribute()  
  { 
  } 
} 

çʂʦʨʦʪʢʘè 

(1-3 ʣʽʪʝʨʠ) 

ʢʦʥʩʪʘʥʪʘ 

ʉʪʠʣʴ Upper 

Case  

 

public const PI = 3.14159;  
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ɿʘʚʜʘʥʥʷ ʜʣʷ ʦʧʨʘʮʶʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ: 

 

ɿʘʚʜʘʥʥʷ 1.1 ʉʪʚʦʨʽʪʴ ʧʨʦʻʢʪʠ, ʷʢʽ ʚʠʚʦʜʷʪʴ ʪʝʢʩʪ çʅʝllo 

World!è ʟʘ ʰʘʙʣʦʥʘʤʠ Console Application, Windows Forms Application 

ʪʘ WPF Application. 

ɿʘʚʜʘʥʥʷ 1.2 

1) ʅʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ ʥʦʚʠʡ solution 

2) ɼʦʜʘʪʠ ʥʦʚʠʡ ʧʨʦʝʢʪ Console Application, ʚ ʷʢʦʤʫ ʙʫʜʝ 
ʤʦʞʣʠʚʽʩʪʴ ʚʚʦʜʠʪʠ ʮʽʣʝ ʯʠʩʣʦ, ʧʽʩʣʷ ʯʦʛʦ ʙʫʜʝ ʚʽʜʦʙʨʘʞʝʥʦ 

ʪʝʢʩʪ "ɺʠ ʚʚʝʣʠ ʯʠʩʣʦ N" 

3) ɼʦʜʘʪʠ ʱʝ ʦʜʠʥ ʧʨʦʝʢʪ Windows Forms Application, ʚ ʷʢʦʤʫ 
ʥʥʘ ʬʦʨʤʫ ʥʝʦʙʭʽʜʥʦ ʜʦʜʘʪʠ ʢʦʤʧʦʥʝʥʪ textBox ʜʣʷ ʚʚʝʜʝʥʥʷ 

ʮʽʣʠʭ ʯʠʩʝʣ, ʪʘ ʢʦʤʧʦʥʝʥʪ button, ʧʨʠ ʥʘʪʠʩʥʝʥʥʽ ʥʘ ʢʦʪʨʠʡ, 

ʙʫʜʝ ʚʽʜʦʙʨʘʞʘʪʠʩʷ MessageBox ʟ ʪʝʢʩʪʦʤ "ɺʠ ʚʚʝʣʠ ʯʠʩʣʦ N" 

ɿʘʚʜʘʥʥʷ 2.1. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ Visual Studio, ʩʪʚʦʨʽʪʴ ʧʨʦʻʢʪ ʟʘ 

ʰʘʙʣʦʥʦʤ Console Application.  

ʅʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ ʢʦʥʩʦʣʴʥʠʡ ʧʨʦʻʢʪ, ʷʢʠʡ ʤʽʩʪʠʪʴ 

ʱʦʥʘʡʤʝʥʰʝ 4 ʢʣʘʩʠ:  

1) ʘʙʩʪʨʘʢʪʥʠʡ ʢʣʘʩ Student (ʟ ʘʪʨʠʙʫʪʘʤʠ name ʪʘ state 

(ʨʷʜʢʠ),  ʢʦʥʩʪʨʫʢʪʦʨʦʤ ʟ ʧʘʨʘʤʝʪʨʦʤ ʽʤ'ʷ, ʱʦ ʽʥʽʮʽʘʣʽʟʫʻ ʽʤ'ʷ ʪʘ 

ʧʦʨʦʞʥʽʡ state, ʧʫʙʣʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ void Relax(), Read(), Write() (ʜʦ 

state ʜʦʜʘʶʪʴ ʧʽʜʨʷʜʦʢ "Relax", "Read", "Write" ʚʽʜʧʦʚʽʜʥʦ) ʪʘ 

ʘʙʩʪʨʘʢʪʥʠʤ ʤʝʪʦʜʦʤ Study). 

2, 3) ʢʣʘʩʠ GoodStudent ʪʘ BadStudent, ʱʦ ʫʩʧʘʜʢʦʚʫʶʪʴʩʷ ʚʽʜ 

Student (ʟ ʢʦʥʩʪʨʫʢʪʦʨʦʤ ʟ ʧʘʨʘʤʝʪʨʦʤ name, ʷʢʠʡ ʚʠʢʣʠʢʘʻ ʙʘʟʦʚʠʡ 

ʢʦʥʩʪʨʫʢʪʦʨ ʪʘ ʜʦ state ʜʦʜʘʻ "good" ʯʠ "bad" ʚʽʜʧʦʚʽʜʥʦ, 

ʧʝʨʝʚʠʟʥʘʯʝʥʠʤ ʤʝʪʦʜʦʤ Study() ʱʦ ʜʣʷ GoodStudent ʚʠʢʣʠʢʘʻ ʧʦ ʯʝʨʟʽ 

ʤʝʪʦʜʠ Read(), Write() Read(), Write() ʪʘ Relax(), ʘ ʜʣʷ BadStudent 

ʤʝʪʦʜʠ Relax(), Relax(), Relax(), Relax(), Read()). 

4) ʢʣʘʩ Group (ʟ ʘʪʨʠʙʫʪʘʤʠ ʥʘʟʚʘ ʛʨʫʧʠ (ʨʷʜʦʢ) ʪʘ ʩʧʠʩʦʢ 

ʩʪʫʜʝʥʪʽʚ (List<Student>), ʢʦʥʩʪʨʫʢʪʦʨ ʟ ʧʘʨʘʤʝʪʨʦʤ ʥʘʟʚʘ ʛʨʫʧʠ, 

ʤʝʪʦʜʠ AddStudent(Student st) (ʜʦʜʘʚʘʥʥʷ ʩʪʫʜʝʥʪʘ), GetInfo() - ʚʠʜʘʻ 

ʨʷʜʦʢ ʟ ʥʘʟʚʦʶ ʛʨʫʧʠ ʪʘ ʧʝʨʝʨʘʭʦʚʘʥʠʤʠ ʽʤʝʥʘʤʠ ʩʪʫʜʝʥʪʽʚ), 

GetFullInfo() - ʚʠʜʘʻ ʨʷʜʦʢ ʟ ʥʘʟʚʦʶ ʛʨʫʧʠ, ʧʝʨʝʨʘʭʦʚʘʥʠʤʠ ʽʤʝʥʘʤʠ 

ʩʪʫʜʝʥʪʽʚ ʪʘ ʾʭ ʩʪʘʪʫʩʘʤʠ),  

ʆʨʛʘʥʽʟʫʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʚʝʜʝʥʥʷ ʛʨʫʧ ʪʘ ʩʪʫʜʝʥʪʽʚ ʜʦ ʛʨʫʧ ʪʘ 

ʚʠʚʝʜʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʥʠʭ. 

ʇʝʨʝʣʽʢ ʤʝʪʦʜʽʚ ʪʘ ʢʣʘʩʽʚ ʥʝ ʻ ʚʠʯʝʨʧʥʠʤ. 
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ɿʘʚʜʘʥʥʷ 2.2. 

1) ʉʪʚʦʨʠʪʠ ʥʦʚʠʡ ʧʨʦʝʢʪ Console Application 

2) ɼʦʜʘʪʠ ʚ ʧʨʦʝʢʪ ʥʦʚʠʡ ʘʙʩʪʨʘʢʪʥʠʡ ʢʣʘʩʩ Worker, ʚ ʷʢʦʤʫ 
ʙʫʜʫʪʴ: 

ǒ ʢʦʥʩʪʨʫʢʪʦʨ, ʷʢʠʡ ʧʨʠʡʤʘʻ ʥʘ ʚʭʽʜ ʽʤ'ʷ 

ǒ ʧʘʨʘʤʝʪʨʠ: Name, Position, WorkDay 

ǒ ʤʝʪʦʜʠ : Call(), WriteCode(), Relax() - ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʟʘ ʜʽʾ ʩʧʽʚʨʦʙʽʪʥʠʢʘ ʧʨʦʪʷʛʦʤ ʨʦʙʦʯʦʛʦ ʜʥʷ 

ǒ ʘʙʩʪʨʘʢʪʥʠʡ ʤʝʪʦʜ FillWorkDay(); 

3) ɼʦʜʘʪʠ ʥʦʚʠʡ ʢʣʘʩ Developer, ʱʦ ʻ ʥʘʱʘʜʢʦʤ ʢʣʘʩʫ Worker, ʚ 
ʷʢʦʤʫ ʙʫʜʫʪʴ: 

 

ǒ ʢʦʥʩʪʨʫʢʪʦʨ, ʚ ʷʢʦʤʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʘʨʘʤʝʪʨ Position 
ʷʢ "ʈʦʟʨʦʙʥʠʢ" 

ǒ ʧʝʨʝʚʠʟʥʘʯʝʥʥʷ ʤʝʪʦʜʘ FillWorkDay(), ʚ ʷʢʦʤʫ 

ʧʦʩʣʽʜʦʚʥʦ ʚʠʢʣʠʢʘʶʪʴʩʷ                       ʤʝʪʦʜʠ: 

WriteCode(), Call(), Relax(), WriteCode(). 

4) ɼʦʜʘʪʠ ʥʦʚʠʡ ʢʣʘʩʩ Manager, ʱʦ ʻ ʥʘʱʘʜʢʦʤ ʢʣʘʩʫ Worker, ʚ 
ʷʢʦʤʫ ʙʫʜʫʪʴ: 

ǒ ʢʦʥʩʪʨʫʢʪʦʨ, ʚ ʷʢʦʤʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʘʨʘʤʝʪʨ Position 
ʷʢ "ʄʝʥʝʜʞʝʨ" 

ǒ ʧʨʠʚʘʪʥʘ ʟʤʽʥʥʘ ʪʠʧʫ Random 

ǒ ʧʝʨʝʚʠʟʥʘʯʝʥʥʷ ʤʝʪʦʜʘ FillWorkDay(), ʚ ʷʢʦʤʫ ʤʝʪʦʜ 
Call() ʚʠʢʣʠʢʘʻʪʴʩʷ ʨʘʥʜʦʤʥʫ ʢʽʣʴʢʽʩʪʴ ʨʘʟʽʚ (ʚʽʜ 1 ʜʦ 

10),            ʧʦʪʽʤ ʤʝʪʦʜ Relax(), ʧʽʩʣʷ ʯʦʛʦ ʟʥʦʚʫ ʤʝʪʦʜ 

Call() ʚʠʢʣʠʢʘʻʪʴʩʷ ʨʘʥʜʦʤʥʫ ʢʽʣʴʢʽʩʪʴ  ʨʘʟʽʚ (ʚʽʜ 1 ʜʦ 

5) 

5) ɼʦʜʘʪʠ ʚ ʧʨʦʻʢʪ ʥʦʚʠʡ ʢʣʘʩʩ Team, ʚ ʷʢʦʤʫ ʙʫʜʫʪʴ: 

ǒ ʢʦʥʩʪʨʫʢʪʦʨ, ʷʢʠʡ ʧʨʠʡʤʘʻ ʥʘ ʚʭʽʜ ʽʤ'ʷ 

ǒ ʧʨʠʚʘʪʥʘ ʟʤʽʥʥʘ ʟ ʧʝʨʝʣʽʢʦʤ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ 

ǒ ʤʝʪʦʜ ʜʦʜʘʚʘʥʥʷ ʥʦʚʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʢʘ ʫ ʢʦʤʘʥʜʫ 

ǒ ʤʝʪʦʜ ʚʠʚʝʜʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʢʦʤʘʥʜʫ (ʥʘʟʚʘ 

ʢʦʤʘʥʜʠ ʽ ʇɯɹ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʟ ʥʦʚʦʛʦ ʨʷʜʢʫ ʢʦʞʥʝ) 

ǒ ʤʝʪʦʜ ʚʠʚʝʜʝʥʥʷ ʜʝʪʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʢʦʤʘʥʜʫ 
(ʥʘʟʚʘ ʢʦʤʘʥʜʠ ʽ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʫ 

ʚʠʛʣʷʜʽ: <Name> - <Position> - <WorkDay>) 

 

6) ʆʨʛʘʥʽʟʫʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʚʝʜʝʥʥʷ ʢʦʤʘʥʜ ʪʘ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ 
ʜʦ ʢʦʤʘʥʜ ʪʘ ʚʠʚʝʜʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʥʠʭ 
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ɿʘʚʜʘʥʥʷ 3.  
1)  ʉʪʚʦʨʽʪʴ ʧʨʦʝʢʪ ʟʘ ʰʘʙʣʦʥʦʤ Console Application 

2) ɼʦʜʘʡʪʝ ʥʦʚʠʡ ʢʣʘʩ Converter, ʷʢʠʡ ʤʽʩʪʠʪʴ: 

ǒ ʧʘʨʘʤʝʪʨʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʫʨʩʫ ʜʦʣʘʨʘ ʪʘ ʻʚʨʦ ʧʦ 
ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʛʨʠʚʥʽ  

ǒ ʢʦʥʩʪʨʫʢʪʦʨ, ʷʢʠʡ ʧʨʠʡʤʘʻ ʥʘ ʚʭʽʜ 2 ʘʨʛʫʤʝʥʪʠ ʪʠʧʫ 
decimal, ʪʘ ʽʥʽʮʽʘʣʽʟʫʶʪʴ ʧʘʨʘʤʝʪʨʠ 

3) ʈʝʘʣʽʟʫʡʪʝ ʧʨʦʛʨʘʤʫ, ʷʢʘ ʙʫʜʝ ʚʠʢʦʥʫʚʘʪʠ ʢʦʥʚʝʨʪʘʮʽʶ ʟ 

ʛʨʠʚʥʽ ʚ ʦʜʥʫ ʟ ʟʘʟʥʘʯʝʥʠʭ ʚʘʣʶʪ ʪʘ ʥʘʚʧʘʢʠ 
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ɿʘʚʜʘʥʥʷ 4. ʉʪʚʦʨʠʪʠ ʢʦʥʩʦʣʴʥʠʡ ʜʦʜʘʪʦʢ TestPolymorphism ʽ 

ʢʣʘʩ TestOverload ʟ ʪʨʴʦʤʘ ʤʝʪʦʜʘʤʠ DisplayOverload. 

ɿʘʧʫʩʪʽʪʴ ʡʦʛʦ. ʗʢʠʡ ʨʝʟʫʣʴʪʘʪ? 
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ɿʘʚʜʘʥʥʷ 5. ʉʪʚʦʨʠʪʠ ʢʦʥʩʦʣʴʥʠʡ ʜʦʜʘʪʦʢ TestPolymorphism ʽ 

ʢʣʘʩ TestOverload ʟ ʜʚʦʤʘ ʤʝʪʦʜʘʤʠ DisplayOverload. ɿʘʧʫʩʪʽʪʴ 

ʡʦʛʦ. ʗʢʠʡ ʨʝʟʫʣʴʪʘʪ? 
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ɿʘʚʜʘʥʥʷ 6. ʉʪʚʦʨʠʪʠ ʢʦʥʩʦʣʴʥʠʡ ʜʦʜʘʪʦʢ TestPolymorphism ʽ 

ʢʣʘʩ TestOverload ʟ ʜʚʦʤʘ ʤʝʪʦʜʘʤʠ DisplayOverload. ɿʘʧʫʩʪʽʪʴ ʡʦʛʦ. 

ʗʢʠʡ ʨʝʟʫʣʴʪʘʪ? 
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ɿʘʚʜʘʥʥʷ 7. ʉʪʚʦʨʠʪʠ ʢʦʥʩʦʣʴʥʠʡ ʜʦʜʘʪʦʢ TestPolymorphism ʽ 

ʢʣʘʩ TestOverload ʟ ʤʝʪʦʜʘʤʠ DisplayOverload. ɿʘʧʫʩʪʽʪʴ ʡʦʛʦ. ʗʢʠʡ 

ʨʝʟʫʣʴʪʘʪ? 

 
 



81 
 

ɿʘʚʜʘʥʥʷ 8. ʉʪʚʦʨʠʪʠ ʢʦʥʩʦʣʴʥʠʡ ʜʦʜʘʪʦʢ TestPolymorphism ʽ 

ʢʣʘʩ TestOverload ʟ ʤʝʪʦʜʘʤʠ DisplayOverload. ɿʘʧʫʩʪʽʪʴ ʡʦʛʦ. ʗʢʠʡ 

ʨʝʟʫʣʴʪʘʪ? 
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ɿʘʚʜʘʥʥʷ 9. ʗʢʽ ʚʠʩʥʦʚʢʠ ʤʦʞʥʘ ʟʨʦʙʠʪʠ? ʆʙʝʨʽʪʴ ʫʩʽ ʧʨʘʚʠʣʴʥʽ 

ʚʽʜʧʦʚʽʜʽ: 

Ǐ ʄʝʪʦʜ ʽʜʝʥʪʠʬʽʢʫʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʟʘ ʽʤʝʥʝʤ, ʘʣʝ ʽ ʟʘ ʡʦʛʦ 
ʧʘʨʘʤʝʪʨʘʤʠ. 

Ǐ ʄʝʪʦʜ ʥʝ ʽʜʝʥʪʠʬʽʢʫʻʪʴʩʷ ʟʘ ʨʝʟʫʣʴʪʘʪʦʤ. 

Ǐ ʄʦʜʠʬʽʢʘʪʦʨʠ ʥʘ ʢʰʪʘʣʪ static ʥʝ ʻ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʷʢʽ 
ʽʜʝʥʪʠʬʽʢʫʶʪʴ ʤʝʪʦʜ. 

Ǐ ʅʘ ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʤʝʪʦʜʫ ʚʧʣʠʚʘʶʪʴ ʪʽʣʴʢʠ ʡʦʛʦ ʽʤ'ʷ ʽ 
ʧʘʨʘʤʝʪʨʠ (ʾʭ ʪʠʧ, ʢʽʣʴʢʽʩʪʴ). ʄʦʜʠʬʽʢʘʪʦʨʠ ʜʦʩʪʫʧʫ ʥʝ 

ʚʧʣʠʚʘʶʪʴ. 

Ǐ ʅʘ ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʤʝʪʦʜʫ ʚʧʣʠʚʘʶʪʴ ʡʦʛʦ ʽʤ'ʷ, 

ʧʘʨʘʤʝʪʨʠ (ʾʭ ʪʠʧ, ʢʽʣʴʢʽʩʪʴ) ʪʘ ʤʦʜʠʬʽʢʘʪʦʨʠ ʜʦʩʪʫʧʫ. 

Ǐ ʄʝʪʦʜ ʽʜʝʥʪʠʬʽʢʫʻʪʴʩʷ ʟʘ ʨʝʟʫʣʴʪʘʪʦʤ. 

Ǐ ʄʝʪʦʜ ʽʜʝʥʪʠʬʽʢʫʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʧʦ ʽʤʝʥʽ ʪʘ 

ʤʦʜʠʬʽʢʘʪʦʨʫ ʜʦʩʪʫʧʫ, ʘʣʝ ʥʝ ʽʜʝʥʪʠʬʽʢʫʻʪʴʩʷ ʟʘ ʡʦʛʦ 

ʧʘʨʘʤʝʪʨʘʤʠ. 

Ǐ ɯʤʝʥʘ ʧʘʨʘʤʝʪʨʽʚ ʧʦʚʠʥʥʽ ʙʫʪʠ ʫʥʽʢʘʣʴʥʽ. 

Ǐ ʅʝ ʤʦʞʫʪʴ ʙʫʪʠ ʦʜʥʘʢʦʚʠʤʠ ʽʤ'ʷ ʧʘʨʘʤʝʪʨʘ ʤʝʪʦʜʫ ʪʘ 

ʽʤ'ʷ ʟʤʽʥʥʦʾ, ʩʪʚʦʨʝʥʦʾ ʚ ʮʴʦʤʫ ʞ ʤʝʪʦʜʽ. 

Ǐ ɯʤ'ʷ ʧʘʨʘʤʝʪʨʘ ʤʝʪʦʜʫ ʪʘ ʽʤ'ʷ ʟʤʽʥʥʦʾ, ʩʪʚʦʨʝʥʦʾ ʚ ʮʴʦʤʫ 
ʞ ʤʝʪʦʜʽ ʤʦʞʫʪʴ ʙʫʪʠ ʦʜʥʘʢʦʚʠʤʠ. 

Ǐ ɯʤʝʥʘ ʧʘʨʘʤʝʪʨʽʚ ʤʝʪʦʜʫ ʤʦʞʫʪʴ ʧʦʚʪʦʨʶʚʘʪʠʩʷ. 
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ɿʘʚʜʘʥʥʷ ʥʘ ʦʧʨʘʮʶʚʘʥʥʷ ʩʧʘʜʢʫʚʘʥʥʷ 

ɿʘʚʜʘʥʥʷ 10. ʉʪʚʦʨʠʪʠ ʢʦʥʩʦʣʴʥʠʡ ʜʦʜʘʪʦʢ ʽ ʜʦʜʘʡʪʝ ʜʚʘ ʢʣʘʩʠ, 

ʟ ʥʘʟʚʘʤʠ ClassA ʽ ClassB, ʷʢ ʧʦʢʘʟʘʥʦ ʥʠʞʯʝ. ɿʘʧʫʩʪʽʪʴ ʡʦʛʦ. ʗʢʠʡ 

ʨʝʟʫʣʴʪʘʪ? 
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ɿʘʚʜʘʥʥʷ 11. ʉʪʚʦʨʠʪʠ ʢʦʥʩʦʣʴʥʠʡ ʜʦʜʘʪʦʢ ʽ ʢʣʘʩʠ. ɿʚʝʨʥʽʪʴ 

ʫʚʘʛʫ ʥʘ ʟʤʽʥʫ ʚ ʧʝʨʰʦʤʫ ʨʷʜʢʫ. ɿʘʧʫʩʪʽʪʴ ʡʦʛʦ. ʗʢʠʡ ʨʝʟʫʣʴʪʘʪ? 
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ɿʘʚʜʘʥʥʷ 12. ʉʪʚʦʨʠʪʠ ʢʦʥʩʦʣʴʥʠʡ ʜʦʜʘʪʦʢ ʟ ʜʚʦʤʘ ʢʣʘʩʘʤʠ. 

ɿʘʧʫʩʪʽʪʴ ʡʦʛʦ. ɿʚʝʨʥʽʪʴ ʫʚʘʛʫ ʥʘ ʥʦʚʠʡ ʤʝʪʦʜ ʚ ClassA. ʗʢʠʡ 

ʨʝʟʫʣʴʪʘʪ? 
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ɿʘʚʜʘʥʥʷ 13. ɺʥʝʩʽʪʴ ʟʤʽʥʠ ʚ ʧʦʧʝʨʝʜʥʽʡ ʢʦʜ. ɿʘʧʫʩʪʽʪʴ ʡʦʛʦ. 

ʗʢʠʡ ʨʝʟʫʣʴʪʘʪ? 
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ɿʘʚʜʘʥʥʷ 14. ʉʪʚʦʨʠʪʠ ʢʦʥʩʦʣʴʥʠʡ ʜʦʜʘʪʦʢ. ɿʘʧʫʩʪʽʪʴ ʡʦʛʦ. ʗʢʠʡ 

ʨʝʟʫʣʴʪʘʪ? 
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ɿʘʚʜʘʥʥʷ 15. ʉʪʚʦʨʠʪʠ ʢʦʥʩʦʣʴʥʠʡ ʜʦʜʘʪʦʢ. ɿʘʧʫʩʪʽʪʴ ʡʦʛʦ. ʗʢʠʡ 

ʨʝʟʫʣʴʪʘʪ? 
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ɿʘʚʜʘʥʥʷ 16. ʉʪʚʦʨʠʪʠ ʢʦʥʩʦʣʴʥʠʡ ʜʦʜʘʪʦʢ. ɿʘʧʫʩʪʽʪʴ ʡʦʛʦ. 

ʗʢʠʡ ʨʝʟʫʣʴʪʘʪ? 
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ɿʘʚʜʘʥʥʷ 17. ʉʪʚʦʨʠʪʠ ʢʦʥʩʦʣʴʥʠʡ ʜʦʜʘʪʦʢ. ɿʘʧʫʩʪʽʪʴ ʡʦʛʦ. 

ʗʢʠʡ ʨʝʟʫʣʴʪʘʪ? 
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ɿʘʚʜʘʥʥʷ 18. ʗʢʽ ʚʠʩʥʦʚʢʠ ʤʦʞʥʘ ʟʨʦʙʠʪʠ? ɺʠʙʝʨʽʪʴ ʫʩʽ 

ʧʨʘʚʠʣʴʥʽ ʚʽʜʧʦʚʽʜʽ. 

Ǐ ɼʦʯʽʨʥʽʡ ʢʣʘʩ ʤʘʻ ʧʘʨʘʤʝʪʨʠ ʙʘʪʴʢʽʚʩʴʢʦʛʦ. 

Ǐ ʄʝʪʦʜʠ ʜʦʯʽʨʥʽʭ ʢʣʘʩʽʚ ʤʘʶʪʴ ʧʨʽʦʨʠʪʝʪ ʧʨʠ ʚʠʢʦʥʘʥʥʽ. 

Ǐ ʂʣʶʯʦʚʝ ʩʣʦʚʦ base ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ 

ʟʚʝʨʥʝʥʥʷ ʜʦ ʤʝʪʦʜʽʚ ʢʣʘʩʫ-ʧʨʝʜʢʫ. 

Ǐ ʋʩʧʘʜʢʫʚʘʥʥʷ ʥʝ ʧʨʘʮʶʻ ʚ ʟʚʦʨʦʪʥʦʤʫ ʥʘʧʨʷʤʢʫ. 

Ǐ ʂʣʘʩ ʤʦʞʝ ʤʘʪʠ ʪʽʣʴʢʠ ʦʜʠʥ ʙʘʪʴʢʽʚʩʴʢʠʡ ʢʣʘʩ, 

ʤʥʦʞʠʥʥʝ ʩʧʘʜʢʫʚʘʥʥʷ ʢʣʘʩʽʚ ʚ C # ʥʝ ʧʽʜʪʨʠʤʫʻ. 

Ǐ ʂʣʘʩʠ ʥʝ ʤʦʞʫʪʴ ʫʩʧʘʜʢʦʚʫʚʘʪʠʩʷ ʮʠʢʣʽʯʥʦ (1-ʡ ʚʽʜ 2-

ʛʦ, 2-ʡ ʚʽʜ 3-ʛʦ 3-ʡ ʚʽʜ 1-ʛʦ); 

Ǐ ʂʣʘʩʠ ʤʦʞʫʪʴ ʫʩʧʘʜʢʦʚʫʚʘʪʠʩʷ ʮʠʢʣʽʯʥʦ (1-ʡ ʚʽʜ 2-ʛʦ, 2-

ʡ ʚʽʜ 3-ʛʦ 3-ʡ ʚʽʜ 1-ʛʦ). 

Ǐ ʂʣʘʩ ʤʦʞʝ ʤʘʪʠ ʜʝʢʽʣʴʢʘ ʙʘʪʴʢʽʚʩʴʢʠʭ ʢʣʘʩʽʚ. 

Ǐ ʂʣʶʯʦʚʝ ʩʣʦʚʦ base ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ 

ʟʚʝʨʥʝʥʥʷ ʜʦ ʤʝʪʦʜʽʚ ʢʣʘʩʫ-ʥʘʱʘʜʢʫ. 

Ǐ ʄʝʪʦʜʠ ʙʘʪʴʢʽʚʩʴʢʠʭ ʢʣʘʩʽʚ ʤʘʶʪʴ ʧʨʽʦʨʠʪʝʪ ʧʨʠ 

ʚʠʢʦʥʘʥʥʽ. 

Ǐ ɺʠ ʤʦʞʝʪʝ ʧʨʠʩʚʦʾʪʠ ʟʤʽʥʥʽʡ ʙʘʪʴʢʽʚʩʴʢʦʛʦ ʪʠʧʫ ʦʙ'ʻʢʪ 
ʜʦʯʽʨʥʴʦʛʦ, ʘʣʝ ʥʝ ʥʘʚʧʘʢʠ. 

Ǐ ɺʠ ʤʦʞʝʪʝ ʧʨʠʩʚʦʾʪʠ ʟʤʽʥʥʽʡ ʜʦʯʽʨʥʴʦʛʦ ʪʠʧʫ ʦʙ'ʻʢʪ 
ʙʘʪʴʢʽʚʩʴʢʦʛʦ, ʘʣʝ ʥʝ ʥʘʚʧʘʢʠ. 

Ǐ ɺʠ ʤʦʞʝʪʝ ʧʨʠʩʚʦʾʪʠ ʟʤʽʥʥʽʡ ʙʘʪʴʢʽʚʩʴʢʦʛʦ ʪʠʧʫ ʦʙ'ʻʢʪ 

ʜʦʯʽʨʥʴʦʛʦ ʪʘ ʥʘʚʧʘʢʠ. 
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ɿʘʚʜʘʥʥʷ ʥʘ ʦʧʘʥʫʚʘʥʥʷ ʚʠʢʣʶʯʝʥʴ ʚ ʤʦʚʽ C# 

ɺʠʥʷʪʦʢ ï ʮʝ ʙʫʜʴ-ʷʢʠʡ ʩʪʘʥ ʧʦʤʠʣʢʠ ʘʙʦ ʥʝʧʝʨʝʜʙʘʯʝʥʘ 

ʧʦʚʝʜʽʥʢʘ, ʱʦ ʚʠʥʠʢʘʻ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʧʨʦʛʨʘʤʠ. ɺʠʥʷʪʢʠ ʤʦʞʫʪʴ 

ʚʠʥʠʢʘʪʠ ʯʝʨʝʟ ʟʙʽʡ ʫ ʚʘʰʦʤʫ ʢʦʜʽ, ʘʙʦ ʫ ʢʦʜʽ, ʱʦ ʚʠʢʣʠʢʘʻʪʴʩʷ 

(ʥʘʧʨʠʢʣʘʜ, ʚ ʟʘʛʘʣʴʥʽʡ ʙʽʙʣʽʦʪʝʮʽ), ʥʝʜʦʩʪʫʧʥʽʩʪʴ ʨʝʩʫʨʩʽʚ ʆʉ, 

ʥʝʩʧʦʜʽʚʘʥʠʭ ʩʪʘʥʽʚ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʩʝʨʝʜʦʚʠʱʽ ʚʠʢʦʥʘʥʥʷ 

(ʥʘʧʨʠʢʣʘʜ, ʢʦʜ, ʷʢʠʡ ʥʝʤʦʞʣʠʚʦ ʧʝʨʝʚʽʨʠʪʠ) ʽ ʟ ʽʥʰʠʭ ʧʨʠʯʠʥ. ʇʽʩʣʷ 

ʜʝʷʢʠʭ ʟ ʮʠʭ ʩʪʘʥʽʚ ʜʦʜʘʪʦʢ ʤʦʞʝ ʚʽʜʥʦʚʠʪʠʩʷ, ʧʽʩʣʷ ʽʥʰʠʭ - ʥʽ. 

 

ɺ .NET ʚʠʥʷʪʦʢ ï ʮʝ ʦʙ'ʻʢʪ, ʱʦ ʫʩʧʘʜʢʦʚʫʻʪʴʩʷ ʚʽʜ ʢʣʘʩʫ 

System.Exception. ɺʠʥʷʪʦʢ ʩʪʚʦʨʶʻʪʴʩʷ ʟ ʦʙʣʘʩʪʽ ʢʦʜʫ, ʜʝ ʩʪʘʣʘʩʷ 

ʧʨʦʙʣʝʤʘ. ɺʠʥʷʪʦʢ ʧʝʨʝʜʘʻʪʴʩʷ ʚʛʦʨʫ ʧʦ ʩʪʝʢʫ ʜʦ ʪʦʛʦ ʯʘʩʫ, ʧʦʢʠ ʡʦʛʦ 

ʥʝ ʦʙʨʦʙʠʪʴ ʜʦʜʘʪʦʢ ʘʙʦ ʧʨʦʛʨʘʤʘ ʥʝ ʟʘʚʝʨʰʠʪʴʩʷ. 

ɼʣʷ ʢʦʞʥʦʾ ʛʨʫʧʠ ʚʠʥʷʪʢʦʚʠʭ ʩʠʪʫʘʮʽʡ ʽʩʥʫʻ ʩʚʽʡ ʢʣʘʩ, ʯʣʝʥʠ 

ʷʢʦʛʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʙʨʦʙʢʫ ʩʠʪʫʘʮʽʡ ʮʽʻʾ ʛʨʫʧʠ. 

 

ɯʻʨʘʨʭʽʷ ʜʝʷʢʠʭ ʚʠʢʣʶʯʝʥʴ 
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ɿʘʚʜʘʥʥʷ 19. Cʪʚʦʨʽʪʴ ʢʦʥʩʦʣʴʥʠʡ ʜʦʜʘʪʦʢ. ɿʘʧʫʩʪʽʪʴ ʡʦʛʦ. 

ʗʢʠʡ ʨʝʟʫʣʴʪʘʪ? 

 
ɿʘʚʜʘʥʥʷ 20. Cʪʚʦʨʽʪʴ ʢʦʥʩʦʣʴʥʠʡ ʜʦʜʘʪʦʢ. ɿʘʧʫʩʪʽʪʴ ʡʦʛʦ. 

ʗʢʠʡ ʨʝʟʫʣʴʪʘʪ? 
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ɿʘʚʜʘʥʥʷ 21. Cʪʚʦʨʽʪʴ ʢʦʥʩʦʣʴʥʠʡ ʜʦʜʘʪʦʢ. ɿʘʧʫʩʪʽʪʴ ʡʦʛʦ. 

ʗʢʠʡ ʨʝʟʫʣʴʪʘʪ? 
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ɿʘʚʜʘʥʥʷ 22. Cʪʚʦʨʽʪʴ ʢʦʥʩʦʣʴʥʠʡ ʜʦʜʘʪʦʢ. ɿʘʧʫʩʪʽʪʴ ʡʦʛʦ. 

ʗʢʠʡ ʨʝʟʫʣʴʪʘʪ? 

 
ɿʘʚʜʘʥʥʷ 23. Cʪʚʦʨʽʪʴ ʢʦʥʩʦʣʴʥʠʡ ʜʦʜʘʪʦʢ. ɿʘʧʫʩʪʽʪʴ ʡʦʛʦ. 

ʗʢʠʡ ʨʝʟʫʣʴʪʘʪ? 
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ɿʘʚʜʘʥʥʷ 24. Cʪʚʦʨʽʪʴ ʢʦʥʩʦʣʴʥʠʡ ʜʦʜʘʪʦʢ. ɿʘʧʫʩʪʽʪʴ ʡʦʛʦ. 

ʗʢʠʡ ʨʝʟʫʣʴʪʘʪ? 
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ɿʘʚʜʘʥʥʷ 25. Cʪʚʦʨʽʪʴ ʢʦʥʩʦʣʴʥʠʡ ʜʦʜʘʪʦʢ. ɿʘʧʫʩʪʽʪʴ ʡʦʛʦ. 

ʗʢʠʡ ʨʝʟʫʣʴʪʘʪ? 
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ɿʘʚʜʘʥʥʷ 26. Cʪʚʦʨʽʪʴ ʢʦʥʩʦʣʴʥʠʡ ʜʦʜʘʪʦʢ. ɿʘʧʫʩʪʽʪʴ ʡʦʛʦ. 

ʗʢʠʡ ʨʝʟʫʣʴʪʘʪ? 
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ɿʘʚʜʘʥʥʷ 27. Cʪʚʦʨʽʪʴ ʢʦʥʩʦʣʴʥʠʡ ʜʦʜʘʪʦʢ. ɿʘʧʫʩʪʽʪʴ ʡʦʛʦ. 

ʗʢʠʡ ʨʝʟʫʣʴʪʘʪ? 
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ɿʘʚʜʘʥʥʷ 28. Cʪʚʦʨʽʪʴ ʢʦʥʩʦʣʴʥʠʡ ʜʦʜʘʪʦʢ. ɿʘʧʫʩʪʽʪʴ ʡʦʛʦ. 

ʗʢʠʡ ʨʝʟʫʣʴʪʘʪ? 
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ɿʘʚʜʘʥʥʷ 29. ɿʨʦʙʽʪʴ ʚʠʩʥʦʚʢʠ ʟ ʚʠʢʦʥʘʥʠʭ ʟʘʚʜʘʥʴ. 

 

 

ɿʘʧʠʪʘʥʥʷ ʜʦ ʪʝʤʠ: 

1. ʗʢʽ ʧʘʨʘʜʠʛʤʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ɺʠ ʟʥʘʻʪʝ? 

ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʾʭ. 

2. ʑʦ ʪʘʢʝ ʜʝʢʣʘʨʘʪʠʚʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ? 

3. ʑʦ ʪʘʢʝ ʽʤʧʝʨʘʪʠʚʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ? 

4. ʗʢʽ ʧʘʨʘʜʠʛʤʠ ʽʤʧʝʨʘʪʠʚʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ɺʠ ʟʥʘʻʪʝ? 

5. ʗʢʽ ʧʘʨʘʜʠʛʤʠ ʦʙôʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ɺʠ ʟʥʘʻʪʝ? 

6. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʽʥʢʘʧʩʫʣʷʮʽʶ. 

7. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʩʧʘʜʢʫʚʘʥʥʷ. 

8. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʧʦʣʽʤʦʨʬʽʟʤ. 

9. ʑʦ ʪʘʢʝ ʘʙʩʪʨʘʢʮʽʷ? 

10. ʑʦ ʪʘʢʝ ʥʘʜʩʠʣʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʴ ʚ ʆʆʇ? 

11. ʇʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʆʆʇ. 

12. ʑʦ ʪʘʢʝ ʢʣʘʩ ʚ ʆʆʇ? 

13. ʑʦ ʪʘʢʝ ʦʙôʻʢʪ ʚ ʆʆʇ? 

ɿʘʚʜʘʥʥʷ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ. ʆʧʨʘʮʶʚʘʥʥʷ ʣʝʢʮʽʡʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ (ʧʨʦʯʠʪʘʪʠ, ʚʠʚʯʠʪʠ ʦʩʥʦʚʥʽ ʧʦʥʷʪʪʷ) ʪʘ ʤʘʪʝʨʽʘʣʽʚ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʟʘʥʷʪʪʷ. ɺʠʢʦʥʘʥʥʷ ʜʦʤʘʰʥʴʦʛʦ ʟʘʚʜʘʥʥʷ ˉ3. 

ʈʝʘʣʽʟʘʮʽʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ1. 
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ʊʝʤʘ 5. ʄʆɺɸ C#: ʂʃɸʉʀ, ʇɽʈɽʊɺʆʈɽʅʅʗ ʊʀʇɯɺ, 

ʆʇɽʈɸʊʆʈʀ ʊɸ ɺʀʈɸɿʀ  

  

ʆʛʣʷʜ, ʤʝʪʘ ʽ ʧʨʠʟʥʘʯʝʥʥʷ ʪʝʤʠ: ʥʘʚʯʠʪʠʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʧʨʠʥʮʠʧʠ ʦʙ'ʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʥʘ ʧʨʠʢʣʘʜʽ ʤʦʚʠ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ C#. ʂʣʘʩʠ, ʧʝʨʝʪʚʦʨʝʥʥʷ ʪʠʧʽʚ, ʦʧʝʨʘʪʦʨʠ ʪʘ ʚʠʨʘʟʠ, 

ʦʧʝʨʘʪʦʨʠ ʦʙʨʦʙʢʠ ʚʠʢʣʶʯʝʥʴ, ʥʝʷʚʥʽ, ʘʥʦʥʽʤʥʽ ʪʘ ʜʠʥʘʤʽʯʥʽ ʪʠʧʠ 

ʜʘʥʠʭ. 

 

ɺʠʚʯʠʚʰʠ ʤʘʪʝʨʽʘʣ ʜʘʥʦʾ ʪʝʤʠ, ʩʪʫʜʝʥʪ ʟʤʦʞʝ: ʚʤʽʪʠ 

ʧʦʷʩʥʠʪʠ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʢʣʘʩʘʤʠ ʪʘ ʦʙôʻʢʪʘʤʠ. ɿʥʘʪʠ ʪʘ ʨʦʟʫʤʽʪʠ 

ʦʩʥʦʚʥʽ ʧʘʨʘʜʠʛʤʠ ʆʆʇ. ʈʦʟʫʤʽʪʠ ʪʘ ʚʤʽʪʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʪʠʧʽʚ, ʦʧʝʨʘʪʦʨʠ ʪʘ ʚʠʨʘʟʠ, ʦʧʝʨʘʪʦʨʠ ʦʙʨʦʙʢʠ 

ʚʠʢʣʶʯʝʥʴ, ʥʝʷʚʥʽ, ʘʥʦʥʽʤʥʽ ʪʘ ʜʠʥʘʤʽʯʥʽ ʪʠʧʠ ʜʘʥʠʭ ʚ ʤʦʚʽ C#.ɿʥʘʪʠ 

ʦʩʥʦʚʠ ʩʠʥʪʘʢʩʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʦʙʯʠʩʣʝʥʥʷ ʟʥʘʯʝʥʴ ʚʠʨʘʟʽʚ. ɺʤʽʪʠ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ANTLR.  

 

ʃʘʙʦʨʘʪʦʨʥʠʡ ʧʨʘʢʪʠʢʫʤ 5.  
ʆʩʥʦʚʠ ʩʠʥʪʘʢʩʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʦʙʯʠʩʣʝʥʥʷ ʚʠʨʘʟʽʚ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ANTLR ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ˉ1 (60 ʭʚ.), 

ʟʘʭʠʩʪ ʜʦʤʘʰʥʴʦʛʦ ʟʘʚʜʘʥʥʷ ˉ 4 (30 ʭʚ.) (ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʘʪʝʨʽʘʣʠ 

ʪʝʦʨʝʪʠʯʥʦʾ ʯʘʩʪʠʥʠ ʮʴʦʛʦ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʟʘʥʷʪʪʷ (ANTLR) ʥʘʧʠʩʘʪʠ 

ʬʨʘʛʤʝʥʪ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʦʙʯʠʩʣʝʥʥʷ ʚʠʨʘʟʽʚ ʫ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟʽ ʩʚʦʾʤ ʚʘʨʽʘʥʪʦʤ). 

 

ɿʘʚʜʘʥʥʷ ʜʣʷ ʦʧʨʘʮʶʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ: 

ɿʘʚʜʘʥʥʷ 1. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ Visual Studio, ʩʪʚʦʨʽʪʴ ʧʨʦʻʢʪ ʟʘ 

ʰʘʙʣʦʥʦʤ Windows Forms Application. ʉʪʚʦʨʽʪʴ ʢʣʘʩ çʊʨʠʢʫʪʥʠʢè ʽʟ 

ʧʦʣʷʤʠ-ʩʪʦʨʦʥʘʤʠ. ɺʠʟʥʘʯʠʪʠ ʤʝʪʦʜʠ ʟʤʽʥʠ ʩʪʦʨʽʥ, ʦʙʯʠʩʣʝʥʥʷ ʢʫʪʽʚ, 

ʦʙʯʠʩʣʝʥʥʷ ʧʝʨʠʤʝʪʨʘ. ʉʪʚʦʨʠʪʠ ʢʣʘʩ-ʥʘʱʘʜʦʢ çʈʽʚʥʦʩʪʦʨʦʥʥʽʡ 

ʪʨʠʢʫʪʥʠʢè, ʷʢʠʡ ʤʘʻ ʧʦʣʝ ʧʣʦʱʽ. ɺʠʟʥʘʯʠʪʠ ʤʝʪʦʜ ʦʙʯʠʩʣʝʥʥʷ ʧʣʦʱʽ. 

ɿʘʚʜʘʥʥʷ 2. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ Visual Studio, ʩʪʚʦʨʽʪʴ ʧʨʦʻʢʪ ʟʘ 

ʰʘʙʣʦʥʦʤ Windows Forms Application. ʅʘʧʠʰʽʪʴ ʧʨʦʛʨʘʤʫ ʜʣʷ ʨʦʙʦʪʠ 

ʟ ʛʝʦʤʝʪʨʠʯʥʠʤʠ ʬʽʛʫʨʘʤʠ (ʪʨʠʢʫʪʥʠʢ, ʢʨʫʛ, ʧʨʷʤʦʢʫʪʥʠʢ, ʢʚʘʜʨʘʪ, 

ʨʦʤʙ). ʋ ʧʨʦʛʨʘʤʽ ʩʪʚʦʨʠʪʠ ʘʙʩʪʨʘʢʪʥʠʡ ʙʘʟʦʚʠʡ ʢʣʘʩ çʌʽʛʫʨʘè ʟ 

ʚʽʨʪʫʘʣʴʥʠʤʠ ʤʝʪʦʜʘʤʠ ʦʙʯʠʩʣʝʥʥʷ ʧʣʦʱʽ ʡ ʧʝʨʠʤʝʪʨʘ ʪʘ ʡʦʛʦ 

ʥʘʱʘʜʢʽʚ ï çʊʨʠʢʫʪʥʠʢè, çʂʨʫʛè, çʇʨʷʤʦʢʫʪʥʠʢè, çʂʚʘʜʨʘʪè, çʈʦʤʙè. 

ɿʘʚʜʘʥʥʷ 3. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ Visual Studio, ʩʪʚʦʨʽʪʴ ʧʨʦʻʢʪ ʟʘ 

ʰʘʙʣʦʥʦʤ Windows Forms Application. ʉʪʚʦʨʽʪʴ ʘʙʩʪʨʘʢʪʥʠʡ ʢʣʘʩ 

çʊʨʠʢʫʪʥʠʢè ʽʟ ʚʽʨʪʫʘʣʴʥʠʤʠ ʤʝʪʦʜʘʤʠ ʦʙʯʠʩʣʝʥʥʷ ʧʣʦʱʽ ʡ ʧʝʨʠʤʝʪʨʘ. 
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ʇʦʣʷ ʜʘʥʠʭ ʧʦʚʠʥʥʽ ʤʘʪʠ ʜʚʽ ʩʪʦʨʦʥʠ ʡ ʢʫʪ ʤʽʞ ʥʠʤʠ. ɺʠʟʥʘʯʠʪʠ ʢʣʘʩʠ-

ʥʘʱʘʜʢʠ çʇʨʷʤʦʢʫʪʥʠʡ ʪʨʠʢʫʪʥʠʢè ʽ çʈʽʚʥʦʙʝʜʨʝʥʠʡ ʪʨʠʢʫʪʥʠʢè ʟʽ 

ʩʚʦʾʤʠ ʬʫʥʢʮʽʷʤʠ ʦʙʯʠʩʣʝʥʥʷ ʧʣʦʱʽ ʡ ʧʝʨʠʤʝʪʨʘ. 

ɿʘʚʜʘʥʥʷ 4. ʄʘʻʤʦ "ɻʝʦʛʨʘʬʽʯʥʠʡ ʦʙ'ʻʢʪ", ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ: 

¶ ʂʦʦʨʜʠʥʘʪʘ ʍ; 

¶ ʂʦʦʨʜʠʥʘʪʘ ʋ; 

¶ ʅʘʟʚʘ; 

¶ ʆʧʠʩ; 

¶ ʄʝʪʦʜ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. 

ʄʘʻʤʦ ʦʙ'ʻʢʪ "ʈʽʯʢʘ", ʱʦ ʤʽʩʪʠʪʴ ʜʦʜʘʪʢʦʚʫ ʽʥʬʦʨʤʘʮʽʶ: 

¶ ʐʚʠʜʢʽʩʪʴ ʪʝʯʽʾ (ʩʤ/ʩ); 

¶ ɿʘʛʘʣʴʥʘ ʜʦʚʞʠʥʘ. 

ʄʘʻʤʦ ʱʝ ʦʜʠʥ ʦʙ'ʻʢʪ "ɻʦʨʘ", ʱʦ ʤʽʩʪʠʪʴ ʜʦʜʘʪʢʦʚʫ ʽʥʬʦʨʤʘʮʽʶ 

¶ "ʅʘʡʚʠʱʘ ʪʦʯʢʘ". 

 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʦʧʠʩʫ ʦʙ'ʻʢʪʽʚ, ʥʝʦʙʭʽʜʥʦ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʝ: 

1. ʉʪʚʦʨʠʪʠ ʥʦʚʠʡ solution. 

2. ʉʪʚʦʨʠʪʠ ʥʦʚʠʡ ʧʨʦʝʢʪ Console Application. 

3. ɼʦʜʘʪʠ ʥʦʚʠʡ ʘʙʩʪʨʘʢʪʥʠʡ ʢʣʘʩ "ɻʝʦʛʨʘʬʽʯʥʠʡ ʦʙ'ʻʢʪ" 
("ʄʝʪʦʜ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ" - ʚʽʨʪʫʘʣʴʥʠʡ). 

4. ɼʦʜʘʪʠ ʢʣʘʩʠ "ʈʽʯʢʘ" ʪʘ "ɻʦʨʘ", ʱʦ ʥʘʩʣʽʜʫʶʪʴʩʷ ʚʽʜ 
ʘʙʩʪʨʘʢʪʥʦʛʦ ʢʣʘʩʫ ʟ ʧ.3. 

5. ɼʦʜʘʪʠ ʥʦʚʠʡ ʧʨʦʝʢʪ Console Application. 

6. ɼʦʜʘʪʠ ʥʦʚʠʡ ʽʥʪʝʨʬʝʡʩ "ɻʝʦʛʨʘʬʽʯʥʠʡ ʦʙ'ʻʢʪ". 

7. ɼʦʜʘʪʠ ʢʣʘʩʠ "ʈʽʯʢʘ" ʪʘ "ɻʦʨʘ", ʱʦ ʨʝʘʣʽʟʫʶʪʴ 

ʽʥʪʝʨʬʝʡʩ ʟ ʧ.6. 

 

ɿʘʚʜʘʥʥʷ 5. ɺʠʢʦʥʘʪʠ ʥʘʩʪʫʧʥʽ ʢʨʦʢʠ: 

1. ʉʪʚʦʨʶʻʤʦ ʧʨʦʝʢʪ ʟʘ ʰʘʙʣʦʥʦʤ Windows Forms 

Application. 

2. ɼʦʜʘʻʤʦ ʢʣʘʩ "ʊʦʚʘʨ" (ʎʽʥʘ, ʂʨʘʾʥʘ ʧʦʭʦʜʞʝʥʥʷ, ʅʘʟʚʘ, 
ɼʘʪʘ ʧʘʢʫʚʘʥʥʷ, ʆʧʠʩ). 

3. ɼʦʜʘʻʤʦ ʢʣʘʩ-ʥʘʱʘʜʦʢ "ʇʨʦʜʫʢʪʠ" (ʊʝʨʤʽʥ 

ʧʨʠʜʘʪʥʦʩʪʽ, ʂ-ʪʴ, ʆʜʠʥʠʮʷ ʚʠʤʽʨʫ). 

4. ɼʦʜʘʻʤʦ ʢʣʘʩ-ʥʘʱʘʜʦʢ "ʂʥʠʛʠ" (ʂʽʣʴʢʽʩʪʴ ʩʪʦʨʽʥʦʢ, 

ɺʠʜʘʚʥʠʮʪʚʦ, ʇʝʨʝʣʽʢ ʘʚʪʦʨʽʚ). 

5. ɼʦʜʘʪʠ ʥʘ ʬʦʨʤʫ ʢʦʤʧʦʥʝʥʪʠ: 

5.1. gridView (ʟ ʧʝʨʝʣʽʢʦʤ ʪʦʚʘʨʽʚ); 
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5.2. toolBar ʟ: ʜʚʦʤʘ button (ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ 

ʜʦʜʘʚʘʥʥʷ ʨʽʟʥʠʭ ʪʦʚʘʨʽʚ) + ʢʥʦʧʢʘ ʚʠʜʘʣʝʥʥʷ 

ʪʦʚʘʨʫ; 

6. ɿʘʧʦʚʥʠʪʠ ʜʝʷʢʦʶ ʢ-ʪʶ ʪʦʚʘʨʽʚ gridView ʟ ʧ.5 ʪʘ 

ʟʘʙʝʟʧʝʯʠʪʠ ʬ-ʥʘʣʴʥʽʩʪʴ ʢʥʦʧʦʢ. 

 

ʇʝʨʝʣʽʯʝʥʽ ʢʦʤʧʦʥʝʥʪʠ ʪʘ ʢʣʘʩʠ ʻ ʤʽʥʽʤʘʣʴʥʦ-ʥʝʦʙʭʽʜʥʠʤ 

ʥʘʧʦʚʥʝʥʥʷʤ ʧʨʦʝʢʪʫ 
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ɿʘʚʜʘʥʥʷ ʥʘ ʦʧʘʥʫʚʘʥʥʷ ʧʦʣʽʤʦʨʬʽʟʤʫ 

ɿʘʚʜʘʥʥʷ 4. ʉʪʚʦʨʠʪʠ ʢʦʥʩʦʣʴʥʠʡ ʜʦʜʘʪʦʢ. ɿʘʧʫʩʪʽʪʴ ʡʦʛʦ. ʗʢʠʡ 

ʨʝʟʫʣʴʪʘʪ? 
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ɿʘʚʜʘʥʥʷ 5. ɿʤʽʥʽʪʴ ʢʦʥʩʦʣʴʥʠʡ ʜʦʜʘʪʦʢ. ɿʘʧʫʩʪʽʪʴ ʡʦʛʦ. ʗʢʠʡ 

ʨʝʟʫʣʴʪʘʪ? 
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ɿʘʚʜʘʥʥʷ 6. ɺʥʝʩʽʪʴ ʟʤʽʥʠ ʚ ʜʦʜʘʪʦʢ. ɿʘʧʫʩʪʽʪʴ ʡʦʛʦ. ʗʢʠʡ 

ʨʝʟʫʣʴʪʘʪ? 
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ɿʘʚʜʘʥʥʷ 7. ʗʢʽ ʚʠʩʥʦʚʢʠ ʤʦʞʥʘ ʟʨʦʙʠʪʠ? ɺʠʙʝʨʽʪʴ ʫʩʽ 

ʧʨʘʚʠʣʴʥʽ ʚʽʜʧʦʚʽʜʽ. 

ʋ C # ʤʠ ʤʦʞʝʤʦ ʟʘʧʠʩʘʪʠ ʚ ʟʤʽʥʥʫ ʢʣʘʩʫ-ʙʘʪʴʢʘ ʦʙ'ʻʢʪ ʩʧʘʜʢʦʻʤʮʷ, ʘʣʝ 

ʥʝ ʥʘʚʧʘʢʠ; 

Ǐ ʄʦʜʠʬʽʢʘʪʦʨ override ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʱʦʙ ʚʢʘʟʘʪʠ ʥʘ ʪʝ, ʱʦ 
ʧʦʚʠʥʝʥ ʚʠʢʣʠʢʘʪʠʩʷ ʤʝʪʦʜ ʩʘʤʝ ʜʦʯʽʨʥʴʦʛʦ ʢʣʘʩʫ; 

Ǐ ʑʦʙ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʦʜʠʬʽʢʘʪʦʨ override, ʤʝʪʦʜ 

ʙʘʪʴʢʽʚʩʴʢʦʛʦ ʢʣʘʩʫ ʧʦʚʠʥʝʥ ʙʫʪʠ ʧʦʟʥʘʯʝʥʠʡ ʢʣʶʯʦʚʠʤ 

ʩʣʦʚʦʤ virtual; 

Ǐ ʂʦʣʠ ʚʠʢʣʠʢʘʻʪʴʩʷ ʤʝʪʦʜ ʷʢʦʛʦʩʴ ʦʙ'ʻʢʪʘ ʧʦ ʧʦʩʠʣʘʥʥʶ, ʪʦ ʉ # 
ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʜʠʚʠʪʴʩʷ ʥʘ ʪʠʧ ʧʦʩʠʣʘʥʥʷ. ʗʢʱʦ ʚ ʮʴʦʤʫ ʢʣʘʩʽ 

ʚʠʷʚʣʝʥʠʡ ʤʦʜʠʬʽʢʘʪʦʨ virtual, ʚʽʥ ʧʦʯʠʥʘʻ ʰʫʢʘʪʠ ʩʝʨʝʜ 

ʜʦʯʽʨʥʽʭ ʢʣʘʩʽʚ ʪʠʧ ʦʙ'ʻʢʪʘ, ʽ, ʷʢʱʦ ʟʫʩʪʨʽʯʘʻ new, ʟʘʧʫʩʢʘʻ 

ʦʩʪʘʥʥʽʡ override ʤʝʪʦʜ, ʷʢʠʡ ʟʫʩʪʨʽʚ (ʘʙʦ ʤʝʪʦʜ ʪʠʧʫ 

ʧʦʩʠʣʘʥʥʷ). 

Ǐ ʑʦʙ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʦʜʠʬʽʢʘʪʦʨʠ virtual ʽ new, ʤʝʪʦʜ 
ʙʘʪʴʢʽʚʩʴʢʦʛʦ ʢʣʘʩʫ ʧʦʚʠʥʝʥ ʙʫʪʠ ʧʦʟʥʘʯʝʥʠʡ ʢʣʶʯʦʚʠʤ 

ʩʣʦʚʦʤ override; 

Ǐ ʋ C # ʤʠ ʤʦʞʝʤʦ ʟʘʧʠʩʘʪʠ ʚ ʟʤʽʥʥʫ ʢʣʘʩʫ-ʥʘʱʘʜʢʫ ʦʙ'ʻʢʪ 

ʙʘʪʴʢʽʚʩʴʢʦʛʦ ʢʣʘʩʘ, ʘʣʝ ʥʝ ʥʘʚʧʘʢʠ; 

Ǐ ʋ C # ʤʠ ʤʦʞʝʤʦ ʟʘʧʠʩʘʪʠ ʚ ʟʤʽʥʥʫ ʢʣʘʩʫ-ʙʘʪʴʢʘ ʦʙ'ʻʢʪ 

ʩʧʘʜʢʦʻʤʮʷ, ʪʘ ʚ ʟʤʽʥʥʫ ʢʣʘʩʫ-ʥʘʱʘʜʢʫ ʦʙ'ʻʢʪ ʙʘʪʴʢʽʚʩʴʢʦʛʦ 

ʢʣʘʩʫ. 

ɿʘʚʜʘʥʥʷ ʥʘ ʦʧʘʥʫʚʘʥʥʷ ʨʦʙʦʪʠ ʟ ʘʙʩʪʨʘʢʪʥʠʤʠ ʢʣʘʩʘʤʠ 
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ɿʘʚʜʘʥʥʷ 8. ʉʪʚʦʨʠʪʠ ʢʦʥʩʦʣʴʥʠʡ ʜʦʜʘʪʦʢ. ɿʘʧʫʩʪʽʪʴ ʡʦʛʦ. ʗʢʠʡ 

ʨʝʟʫʣʴʪʘʪ? 
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ɿʘʚʜʘʥʥʷ 9. ʉʪʚʦʨʠʪʠ ʢʦʥʩʦʣʴʥʠʡ ʜʦʜʘʪʦʢ. ɿʘʧʫʩʪʽʪʴ ʡʦʛʦ. ʗʢʠʡ 

ʨʝʟʫʣʴʪʘʪ? 
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ɿʘʚʜʘʥʥʷ 10. ʉʪʚʦʨʠʪʠ ʢʦʥʩʦʣʴʥʠʡ ʜʦʜʘʪʦʢ. ɿʘʧʫʩʪʽʪʴ ʡʦʛʦ. 

ʗʢʠʡ ʨʝʟʫʣʴʪʘʪ? 
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ɿʘʚʜʘʥʥʷ 11. ʉʪʚʦʨʠʪʠ ʢʦʥʩʦʣʴʥʠʡ ʜʦʜʘʪʦʢ. ɿʘʧʫʩʪʽʪʴ ʡʦʛʦ. 

ʗʢʠʡ ʨʝʟʫʣʴʪʘʪ? 
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ɿʘʚʜʘʥʥʷ 12. ʉʪʚʦʨʠʪʠ ʢʦʥʩʦʣʴʥʠʡ ʜʦʜʘʪʦʢ. ɿʘʧʫʩʪʽʪʴ ʡʦʛʦ. 

ʗʢʠʡ ʨʝʟʫʣʴʪʘʪ? 
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ɿʘʚʜʘʥʥʷ 13. ʉʪʚʦʨʠʪʠ ʢʦʥʩʦʣʴʥʠʡ ʜʦʜʘʪʦʢ. ɿʘʧʫʩʪʽʪʴ ʡʦʛʦ. 

ʗʢʠʡ ʨʝʟʫʣʴʪʘʪ? 
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ɿʘʚʜʘʥʥʷ 14. Cʪʚʦʨʽʪʴ ʢʦʥʩʦʣʴʥʠʡ ʜʦʜʘʪʦʢ. ɿʘʧʫʩʪʽʪʴ ʡʦʛʦ. 

ʗʢʠʡ ʨʝʟʫʣʴʪʘʪ? 
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ɿʘʚʜʘʥʥʷ 15. ʗʢʽ ʚʠʩʥʦʚʢʠ ʤʦʞʥʘ ʟʨʦʙʠʪʠ? ɺʠʙʝʨʽʪʴ ʫʩʽ 

ʧʨʘʚʠʣʴʥʽ ʚʽʜʧʦʚʽʜʽ. 

Ǐ ʅʝ ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʝʢʟʝʤʧʣʷʨ ʘʙʩʪʨʘʢʪʥʦʛʦ ʢʣʘʩʫ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʢʣʶʯʦʚʦʛʦ ʩʣʦʚʘ new; 

Ǐ ʄʦʞʥʘ ʫʩʧʘʜʢʫʚʘʪʠ ʟʚʠʯʘʡʥʠʡ ʢʣʘʩ ʚʽʜ ʘʙʩʪʨʘʢʪʥʦʛʦ; 

Ǐ ʄʦʞʥʘ ʩʪʚʦʨʠʪʠ ʝʢʟʝʤʧʣʷʨ ʘʙʩʪʨʘʢʪʥʦʛʦ ʢʣʘʩʫ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʣʶʯʦʚʦʛʦ ʩʣʦʚʘ new; 

Ǐ ʄʦʞʥʘ ʩʪʚʦʨʠʪʠ ʝʢʟʝʤʧʣʷʨ ʘʙʩʪʨʘʢʪʥʦʛʦ ʢʣʘʩʫ, ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʢʣʶʯʦʚʦʛʦ ʩʣʦʚʘ new. 

Ǐ ʗʢʱʦ ʤʠ ʭʦʯʝʤʦ ʦʛʦʣʦʩʠʪʠ ʤʝʪʦʜ ʚ ʘʙʩʪʨʘʢʪʥʦʤʫ ʢʣʘʩʽ, 
ʘʣʝ ʥʝ ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʡʦʛʦ, ʪʦʜʽ ʜʦ ʤʝʪʦʜʫ ʧʦʪʨʽʙʥʦ 

ʜʦʜʘʪʠ ʢʣʶʯʦʚʝ ʩʣʦʚʦ abstract; 

Ǐ ʗʢʱʦ ʤʠ ʦʛʦʣʦʰʫʻʤʦ ʘʙʩʪʨʘʢʪʥʠʡ ʤʝʪʦʜ ʚ 

ʘʙʩʪʨʘʢʪʥʦʤʫ ʢʣʘʩʽ, ʪʦ ʮʝʡ ʤʝʪʦʜ ʧʦʚʠʥʝʥ 

ʨʝʘʣʽʟʦʚʫʚʘʪʠʩʷ ʫ ʥʝʘʙʩʪʨʘʢʪʥʠʭ ʩʧʘʜʢʦʻʤʮʽʚ ʮʴʦʛʦ 

ʢʣʘʩʫ; 

Ǐ ɸʙʩʪʨʘʢʪʥʽ ʤʝʪʦʜʠ ʤʦʞʫʪʴ ʙʫʪʠ ʦʛʦʣʦʰʝʥʽ ʪʽʣʴʢʠ ʚ 
ʘʙʩʪʨʘʢʪʥʠʭ ʢʣʘʩʘʭ; 

Ǐ ɸʙʩʪʨʘʢʪʥʠʡ ʢʣʘʩ ʤʦʞʝ ʤʘʪʠ ʤʦʜʠʬʽʢʘʪʦʨ static. 

Ǐ ɸʙʩʪʨʘʢʪʥʠʡ ʢʣʘʩ ʥʝ ʤʦʞʝ ʤʘʪʠ ʤʦʜʠʬʽʢʘʪʦʨ static. 

Ǐ ʅʝ ʤʦʞʥʘ ʫʩʧʘʜʢʫʚʘʪʠ ʟʚʠʯʘʡʥʠʡ ʢʣʘʩ ʚʽʜ ʘʙʩʪʨʘʢʪʥʦʛʦ; 
ʄʦʞʥʘ ʩʪʚʦʨʠʪʠ ʝʢʟʝʤʧʣʷʨ ʟʚʠʯʘʡʥʦʛʦ ʢʣʘʩʫ, 

ʫʩʧʘʜʢʦʚʘʥʦʛʦ ʚʽʜ ʘʙʩʪʨʘʢʪʥʦʛʦ, ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʣʶʯʦʚʦʛʦ ʩʣʦʚʘ new; 

Ǐ ʅʝ ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʝʢʟʝʤʧʣʷʨ ʟʚʠʯʘʡʥʦʛʦ ʢʣʘʩʫ, 

ʫʩʧʘʜʢʦʚʘʥʦʛʦ ʚʽʜ ʘʙʩʪʨʘʢʪʥʦʛʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʣʶʯʦʚʦʛʦ ʩʣʦʚʘ new. 

 



117 
 

ɿʘʚʜʘʥʥʷ ʥʘ ʦʩʚʦʻʥʥʷ ʽʥʢʘʧʩʫʣʷʮʽʾ (ʤʦʜʠʬʽʢʘʪʦʨʠ ʜʦʩʪʫʧʫ) 

 

ɿʘʚʜʘʥʥʷ 16. ʉʪʚʦʨʠʪʠ ʢʦʥʩʦʣʴʥʠʡ ʜʦʜʘʪʦʢ. ɿʘʧʫʩʪʽʪʴ ʡʦʛʦ. 

ʗʢʠʡ ʨʝʟʫʣʴʪʘʪ? 
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ɿʘʚʜʘʥʥʷ 17. ʉʪʚʦʨʠʪʠ ʢʦʥʩʦʣʴʥʠʡ ʜʦʜʘʪʦʢ. ɿʘʧʫʩʪʽʪʴ ʡʦʛʦ. 

ʗʢʠʡ ʨʝʟʫʣʴʪʘʪ? 
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ɿʘʚʜʘʥʥʷ 18. ʉʪʚʦʨʠʪʠ ʢʦʥʩʦʣʴʥʠʡ ʜʦʜʘʪʦʢ. ɿʘʧʫʩʪʽʪʴ ʡʦʛʦ. 

ʗʢʠʡ ʨʝʟʫʣʴʪʘʪ? 
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ɿʘʚʜʘʥʥʷ 19. ʉʪʚʦʨʠʪʠ ʢʦʥʩʦʣʴʥʠʡ ʜʦʜʘʪʦʢ. ɿʘʧʫʩʪʽʪʴ ʡʦʛʦ. 

ʗʢʠʡ ʨʝʟʫʣʴʪʘʪ? 
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ɿʘʚʜʘʥʥʷ 20. ʉʪʚʦʨʠʪʠ ʢʦʥʩʦʣʴʥʠʡ ʜʦʜʘʪʦʢ. ɿʘʧʫʩʪʽʪʴ ʡʦʛʦ. 

ʗʢʠʡ ʨʝʟʫʣʴʪʘʪ? 
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ɿʘʚʜʘʥʥʷ 21. ʉʪʚʦʨʠʪʠ ʢʦʥʩʦʣʴʥʠʡ ʜʦʜʘʪʦʢ. ɿʘʧʫʩʪʽʪʴ ʡʦʛʦ. 

ʗʢʠʡ ʨʝʟʫʣʴʪʘʪ? 

 
 

ɿʘʚʜʘʥʥʷ 22. ʗʢʽ ʚʠʩʥʦʚʢʠ ʤʦʞʥʘ ʟʨʦʙʠʪʠ? ɺʠʙʝʨʽʪʴ ʫʩʽ 

ʧʨʘʚʠʣʴʥʽ ʚʽʜʧʦʚʽʜʽ. 

Ǐ ʅʝ ʚʢʣʘʜʝʥʽ ʢʣʘʩʠ, ʱʦ ʚʠʟʥʘʯʝʥʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʧʨʦʩʪʦʨʽ ʽʤʝʥ,  
ʤʦʞʫʪʴ ʤʘʪʠ ʤʦʜʠʬʽʢʘʪʦʨ ʜʦʩʪʫʧʫ - private. 

Ǐ ʄʦʜʠʬʽʢʘʪʦʨ ʜʦʩʪʫʧʫ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʜʣʷ ʯʣʝʥʽʚ ʢʣʘʩʫ ï 

private. 

Ǐ ʄʦʜʠʬʽʢʘʪʦʨ ʜʦʩʪʫʧʫ internal ʟʥʘʯʠʪʴ, ʱʦ ʜʦʩʪʫʧ ʜʦʟʚʦʣʝʥʠʡ 
ʪʽʣʴʢʠ ʟ ʪʽʻʾ ʞ ʟʙʽʨʢʠ. 

Ǐ ʇʨʦʩʪʦʨʠ ʽʤʝʥ ʤʦʞʫʪʴ ʤʘʪʠ ʤʦʜʠʬʽʢʘʪʦʨʠ ʜʦʩʪʫʧʫ public, 
protected, private. 

Ǐ ʋ ʧʨʦʩʪʦʨʽʚ ʽʤʝʥ ʥʝʤʘʻ ʽ ʥʝ ʤʦʞʝ ʙʫʪʠ ʤʦʜʠʬʽʢʘʪʦʨʽʚ ʜʦʩʪʫʧʫ 
(ʤʦʞʥʘ ʚʚʘʞʘʪʠ, ʱʦ ʚʦʥʠ ʚʩʽ public). 

Ǐ ʄʦʜʠʬʽʢʘʪʦʨ protected internal ʦʟʥʘʯʘʻ, ʱʦ ʜʦʩʪʫʧ ʻ ʷʢ ʟ ʪʽʻʾ ʞ 
ʟʙʽʨʢʠ, ʪʘʢ ʽ ʟ ʜʦʯʽʨʥʽʭ ʢʣʘʩʽʚ. 

Ǐ ɹʘʪʴʢʽʚʩʴʢʠʡ ʢʣʘʩ ʥʝ ʤʦʞʝ ʙʫʪʠ ʤʝʥʰ ʜʦʩʪʫʧʥʠʡ, ʥʽʞ ʜʦʯʽʨʥʽʡ. 
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Ǐ ʄʦʜʠʬʽʢʘʪʦʨ ʜʦʩʪʫʧʫ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʜʣʷ ʯʣʝʥʽʚ ʢʣʘʩʫ ï 

public. 

Ǐ ɿʥʘʯʝʥʥʷ, ʱʦ ʧʦʚʝʨʪʘʻʪʴʩʷ ʤʝʪʦʜʫ ʥʝ ʤʦʞʝ ʙʫʪʠ ʤʝʥʰ ʜʦʩʪʫʧʥʝ, 
ʥʽʞ ʩʘʤ ʤʝʪʦʜ. 

Ǐ ʇʦʣʝ ʤʦʞʝ ʙʫʪʠ ʜʦʩʪʫʧʥʽʰʝ, ʥʽʞ ʡʦʛʦ ʢʣʘʩ. 

Ǐ ʇʦʣʝ ʥʝ ʤʦʞʝ ʙʫʪʠ ʜʦʩʪʫʧʥʽʰʝ, ʥʽʞ ʡʦʛʦ ʢʣʘʩ. 

 

ɿʘʧʠʪʘʥʥʷ ʜʦ ʪʝʤʠ: 

1. ʑʦ ʪʘʢʝ ʢʣʘʩ? 

2. ʑʦ ʪʘʢʝ ʦʙ'ʻʢʪ? 

3. ʗʢ ʧʦʚ'ʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ ʢʣʘʩʠ ʪʘ ʦʙ'ʻʢʪʠ ʚ ʧʨʦʛʨʘʤʽ? 

4. ʑʦ ʪʘʢʝ ʽʥʢʘʧʩʫʣʷʮʽʷ? 

5. ɿʘ ʨʘʭʫʥʦʢ ʯʦʛʦ ʨʝʘʣʽʟʫʻʪʴʩʷ ʟʘʭʠʩʪ ʚʽʜ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ 

ʜʦʩʪʫʧʫ ʜʦ ʜʘʥʠʭ? 

6. ʑʦ ʪʘʢʝ ʚʣʘʩʪʠʚʽʩʪʴ? 

7. ʗʢʽ ʤʝʪʦʜʠ ʻ ʫ ʚʣʘʩʪʠʚʦʩʪʽ? 

8. ʑʦ ʨʦʙʣʷʪʴ ʮʽ ʤʝʪʦʜʠ? 

9. ʑʦ ʪʘʢʝ ʪʦʯʢʘ ʚʭʦʜʫ? 

10. ʑʦ ʪʘʢʝ ʤʘʩʠʚ? 

11. ʗʢ ʤʘʩʠʚ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʚ C #? 

12. ʗʢʽ ʚʠʜʠ ʤʘʩʠʚʽʚ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚ C #? 

13. ʗʢʽ ʧʨʠʟʥʘʯʝʥʥʷ ʽ ʣʦʛʽʢʘ ʨʦʙʦʪʠ ʮʠʢʣʫ foreach ? 

14. ʗʢʝ ʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʘ ʧʝʨʰʦʛʦ ʝʣʝʤʝʥʪʘ ʚ ʤʘʩʠʚʽ? 

15. ʑʦ ʪʘʢʝ ʜʝʣʝʛʘʪ? 

 

ɿʘʚʜʘʥʥʷ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ.  

ʆʧʨʘʮʶʚʘʥʥʷ ʣʝʢʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʧʨʦʯʠʪʘʪʠ, ʚʠʚʯʠʪʠ ʦʩʥʦʚʥʽ 

ʧʦʥʷʪʪʷ) ʪʘ ʤʘʪʝʨʽʘʣʽʚ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʟʘʥʷʪʪʷ. ɺʠʢʦʥʘʥʥʷ ʜʦʤʘʰʥʴʦʛʦ 

ʟʘʚʜʘʥʥʷ ˉ4. ʉʪʚʦʨʠʪʠ ʫʩʽ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʣʘʙʦʨʘʪʦʨʥʦʾ 

ʨʦʙʦʪʠ ˉ1 ʢʣʘʩ (ʜʣʷ ʢʦʤʽʨʢʠ - ʟʘʣʝʞʠʪʴ ʚʽʜ ɺʘʰʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ), 

ʩʪʚʦʨʠʪʠ ʦʩʥʦʚʥʫ ʬʦʨʤʫ ʪʘ ʜʦʜʘʪʠ ʥʘ ʥʝʾ DataGridView. 
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ʊɽʆʈɽʊʀʏʅɸ ʏɸʉʊʀʅɸ ʃɸɹʆʈɸʊʆʈʅʆɻʆ 

ɿɸʅʗʊʊʗ ˉ5 
 

ʉʠʥʪʘʢʩʠʯʥʠʡ ʘʥʘʣʽʟ ʽ ʦʙʯʠʩʣʝʥʥʷ ʚʠʨʘʟʽʚ 

ʗʢ ʪʨʘʥʩʣʷʪʦʨʠ, ʨʦʟʨʦʙʣʝʥʽ ʜʣʷ ʢʦʤʧʽʣʷʮʽʾ ʧʨʦʛʨʘʤ, ʥʘʧʠʩʘʥʠʭ 

ʥʘ ʤʦʚʘʭ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ, ʧʝʨʝʪʚʦʨʶʶʪʴ ʪʝʢʩʪ ʧʨʦʛʨʘʤʠ 

ʚ ʢʦʤʘʥʜʠ, ʚʠʢʦʥʫʚʘʥʽ ʢʦʤʧ'ʶʪʝʨʦʤ? ʗʢ ʢʦʤʧʽʣʷʪʦʨ ʚʽʜʰʫʢʫʻ ʧʦʤʠʣʢʠ 

ʚ ʪʝʢʩʪʽ ʧʨʦʛʨʘʤʠ? ʉʧʨʦʙʫʻʤʦ ʟʥʘʡʪʠ ʚʽʜʧʦʚʽʜʴ ʥʘ ʮʽ ʟʘʧʠʪʘʥʥʷ, 

ʚʽʜʧʦʚʽʚʰʠ ʥʘ ʙʽʣʴʰ ʧʨʦʩʪʝ ʧʠʪʘʥʥʷ: ʷʢ ʥʘʧʠʩʘʪʠ ʧʨʦʛʨʘʤʫ, ʱʦ ʙʫʜʝ 

ʦʜʝʨʞʫʚʘʪʠ ʥʘ ʚʭʦʜʽ ʨʷʜʦʢ, ʱʦ ʤʽʩʪʠʪʴ ʯʠʩʣʦʚʠʡ ʚʠʨʘʟ, ʥʘʧʨʠʢʣʘʜ, 

7 - 2 * 3, ʘ ʥʘ ʚʠʭʦʜʽ ʚʠʜʘʚʘʪʠ ʚʽʜʧʦʚʽʜʥʠʡ ʨʝʟʫʣʴʪʘʪ? ʇʨʦʮʝʜʫʨʘ, ʷʢʘ 

ʧʝʨʝʜʫʻ ʚʠʢʦʥʘʥʥʽ  ʮʽʻʾ ʜʽʾ, ʥʘʟʠʚʘʻʪʴʩʷ ʩʠʥʪʘʢʩʠʯʥʠʤ ʘʥʘʣʽʟʦʤ  

ʚʠʨʘʟʽʚ (expression parsing) ʽ ʻ ʦʩʥʦʚʦʶ ʚʩʽʭ ʢʦʤʧʽʣʷʪʦʨʽʚ ʪʘ 

ʽʥʪʝʨʧʨʝʪʘʪʦʨʽʚ ʤʦʚ, ʝʣʝʢʪʨʦʥʥʠʭ ʪʘʙʣʠʮʴ ʽ ʚʩʽʭ ʽʥʰʠʭ ʧʨʦʛʨʘʤ, ʫ ʷʢʠʭ 

ʧʦʪʨʽʙʥʦ ʧʝʨʝʪʚʦʨʶʚʘʪʠ ʯʠʩʣʦʚʽ ʚʠʨʘʟʠ ʫ ʬʦʨʤʫ, ʟʨʦʟʫʤʽʣʫ 

ʢʦʤʧ'ʶʪʝʨʫ. 

ʉʠʥʪʘʢʩʠʯʥʠʡ ʘʥʘʣʽʟʘʪʦʨ ï ʮʝ ʧʨʦʛʨʘʤʘ ʯʠ ʯʘʩʪʠʥʘ ʧʨʦʛʨʘʤʠ, 

ʱʦ ʚʠʢʦʥʫʻ ʩʠʥʪʘʢʩʠʯʥʠʡ ʘʥʘʣʽʟ, ʥʘ ʧʝʨʰʦʤʫ ʢʨʦʮʽ ʷʢʦʛʦ ʚʠʢʦʥʫʻʪʴʩʷ 

ʣʝʢʩʠʯʥʠʡ ʘʥʘʣʽʟ, ʜʘʣʽ ʙʫʜʫʻʪʴʩʷ ʜʝʨʝʚʦ ʨʦʟʙʦʨʫ. ʉʠʥʪʘʢʩʠʯʥʠʡ 

ʘʥʘʣʽʟʘʪʦʨ ʚʭʦʜʠʪʴ ʜʦ ʩʪʨʫʢʪʫʨʠ ʪʨʘʥʩʣʷʪʦʨʘ. 

 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʥʮʠʧʠ ʧʦʙʫʜʦʚʠ ʪʨʘʥʩʣʷʪʦʨʽʚ ʥʘ ʧʨʦʩʪʦʤʫ 

ʧʨʠʢʣʘʜʽ ʘʥʘʣʽʟʫ ʪʘ ʦʙʯʠʩʣʝʥʥʷ ʟʥʘʯʝʥʥʷ ʘʨʠʬʤʝʪʠʯʥʦʛʦ ʚʠʨʘʟʫ. 

ʆʙʤʝʞʠʤʦʩʷ ʯʠʩʣʦʚʠʤʠ ʚʠʨʘʟʘʤʠ. ʂʨʽʤ ʪʦʛʦ, ʙʫʜʝʤʦ ʚʚʘʞʘʪʠ, ʱʦ ʚʦʥʠ 

ʩʢʣʘʜʘʪʠʤʫʪʴʩʷ ʟ ʪʘʢʠʭ ʝʣʝʤʝʥʪʽʚ: ʯʠʩʣʘ, ʦʧʝʨʘʪʦʨʠ +, -, /, * , ^ , % , =, 

ʜʫʞʢʠ ʪʘ ʟʤʽʥʥʽ.  

 ʇʝʨʝʨʘʭʦʚʘʥʽ ʝʣʝʤʝʥʪʠ ʤʦʞʥʘ ʢʦʤʙʽʥʫʚʘʪʠ ʫ ʚʠʨʘʟʘʭ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʘʚʠʣ ʘʣʛʝʙʨʠ, ʥʘʧʨʠʢʣʘʜ: (11 + a) / 2*6; 7 + 8; a + b ï 

c; a = 9 ï b. 

 ʅʝʭʘʡ ʦʧʝʨʘʪʦʨʠ ʤʘʶʪʴ ʥʘʩʪʫʧʥʠʡ ʧʨʽʦʨʠʪʝʪ ʫ ʧʦʨʷʜʢʫ 

ʩʧʘʜʘʥʥʷ:  

ʚʠʱʠʡ ʫʥʘʨʥʠʡ + ʪʘ ï  

^  

Å / %  

Å + - 

Å ʥʠʞʯʠʡ =  
ʆʧʝʨʘʪʦʨʠ ʨʽʚʥʦʛʦ ʧʨʽʦʨʠʪʝʪʫ ʚʠʢʦʥʫʶʪʴʩʷ ʟʣʽʚʘ ʥʘʧʨʘʚʦ. 

 

ɼʣʷ ʩʧʨʦʱʝʥʥʷ ʙʫʜʝʤʦ ʚʚʘʞʘʪʠ, ʱʦ ʽʤʝʥʘ ʟʤʽʥʥʠʭ ʥʝ ʯʫʪʣʠʚʽ ʜʦ 

ʨʝʛʽʩʪʨʫ ʪʘ ʻ ʦʜʥʦʙʫʢʚʝʥʠʤʠ (ʪʦʙʪʦ ʜʦʧʫʩʢʘʻʪʴʩʷ 26 ʟʤʽʥʥʠʭ, ʚʽʜ ɸ ʜʦ 
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Z). ʅʘʧʨʠʢʣʘʜ, b ʡ B ʧʦʟʥʘʯʘʶʪʴ ʪʫ ʩʘʤʫ ʟʤʽʥʥʫ. ʂʦʞʥʝ ʯʠʩʣʦʚʝ 

ʟʥʘʯʝʥʥʷ ʤʘʻ ʪʠʧ double. ɹʫʜʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʣʠʰʝ ʤʽʥʽʤʘʣʴʥʠʡ 

ʢʦʥʪʨʦʣʴ ʟʘ ʧʦʤʠʣʢʘʤʠ. 

 

ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʟʘʧʨʦʧʦʥʦʚʘʥʫ ʤʦʚʫ ʘʨʠʬʤʝʪʠʯʥʠʭ ʚʠʨʘʟʽʚ 

ʤʦʞʥʘ ʟʘʜʘʪʠ ʥʘʩʪʫʧʥʦʶ ʛʨʘʤʘʪʠʢʦʶ : 

<ʩʢʣʘʜʥʠʡ-ʚʠʨʘʟ>Ÿ <ʧʨʠʩʚʦʶʚʘʥʥʷ> | <ʚʠʨʘʟ>  

<ʧʨʠʩʚʦʶʚʘʥʥʷ>Ÿ <ʟʤʽʥʥʘ>=<ʚʠʨʘʟ> 

<ʚʠʨʘʟ>Ÿ <ʜʦʜʘʥʦʢ> <ʦʧʝʨʘʮʽʷ1> <ʜʦʜʘʥʦʢ>  

<ʜʦʜʘʥʦʢ> Ÿ <ʤʥʦʞʥʠʢ > <ʦʧʝʨʘʮʽʷ2> <ʤʥʦʞʥʠʢ>  

<ʤʥʦʞʥʠʢ> Ÿ <ʩʪʝʧʽʥʴ><ʦʧʝʨʘʮʽʷ3 > <ʤʥʦʞʥʠʢ> 

<ʩʪʝʧʽʥʴ> Ÿ <ʦʧʝʨʘʮʽʷ1>(<ʚʠʨʘʟ>) | (<ʚʠʨʘʟ>)| <ʟʤʽʥʥʘ> | 

  <ʯʠʩʣʦ> 

<ʦʧʝʨʘʮʽʷ1> Ÿ + | - 

<ʦʧʝʨʘʮʽʷ2> Ÿ * | / | %  

<ʦʧʝʨʘʮʽʷ3> Ÿ ^  

<ʯʠʩʣʦ> Ÿ (<ʮʠʬʨʘ>)*  

<ʮʠʬʨʘ> Ÿ 0 | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9  

<ʟʤʽʥʥʘ> Ÿ a | b | é | z | A | B | é | Z  
ʉʧʨʦʙʫʡʪʝ ʦʙʯʠʩʣʠʪʠ ʥʘʩʪʫʧʥʠʡ ʚʠʨʘʟ: 7 - 2 *  3 

 ɿʨʦʟʫʤʽʣʦ, ʱʦ ʟʥʘʯʝʥʥʷ ʜʦʨʽʚʥʶʻ 1. ʉʧʦʯʘʪʢʫ ʚʘʤ ʤʦʞʝ 

ʧʨʠʡʪʠ ʚ ʛʦʣʦʚʫ ʥʘʩʪʫʧʥʠʡ ʘʣʛʦʨʠʪʤ:  

a = ʦʜʝʨʞʘʪʠ ʧʝʨʰʠʡ ʦʧʝʨʘʥʜ 

while(ʻ ʦʧʝʨʘʥʜ) 

{  

op = ʦʜʝʨʞʘʪʠ ʦʧʝʨʘʪʦʨ  

b = ʦʜʝʨʞʘʪʠ ʜʨʫʛʠʡ ʦʧʝʨʘʥʜ  

a = a op b 

}  
 ʆʜʥʘʢ ʧʨʠ ʦʙʯʠʩʣʝʥʥʽ ʚʠʨʘʟʫ 7 - 2 *  3 ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʠʭʦʜʠʪʴ 15 

ʟʘʤʽʩʪʴ 1, ʦʩʢʽʣʴʢʠ ʦʧʠʩʘʥʘ ʧʨʦʮʝʜʫʨʘ ʥʝ ʚʨʘʭʦʚʫʻ ʧʨʽʦʨʠʪʝʪ 

ʦʧʝʨʘʪʦʨʽʚ. ʅʝ ʤʦʞʥʘ ʧʨʦʩʪʦ ʚʠʙʠʨʘʪʠ ʦʧʝʨʘʥʜʠ ʡ ʦʧʝʨʘʪʦʨʠ ʣʽʚʦʨʫʯ 

ʧʨʘʚʦʨʫʯ, ʦʩʢʽʣʴʢʠ ʧʨʘʚʠʣʘ ʘʣʛʝʙʨʠ ʛʦʚʦʨʷʪʴ, ʱʦ ʤʥʦʞʝʥʥʷ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʨʘʥʽʰʝ ʚʽʜʥʽʤʘʥʥʷ.  

 

ʃʝʢʩʠʯʥʠʡ ʘʥʘʣʽʟ 

ɼʣʷ ʪʦʛʦ ʱʦʙ ʦʙʯʠʩʣʶʚʘʪʠ ʚʠʨʘʟʠ, ʥʝʦʙʭʽʜʥʦ ʚʤʽʪʠ ʨʦʟʙʠʚʘʪʠ ʾʭ 

ʥʘ ʣʝʢʩʝʤʠ. ʗʢʽ ʦʙôʻʢʪʠ ʚʚʘʞʘʪʠ ʣʝʢʩʝʤʘʤʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʦʚʠ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ɿ ʢʦʞʥʦʶ ʣʝʢʩʝʤʦʶ ʧʦʚôʷʟʫʻʪʴʩʷ ʩʪʨʫʢʪʫʨʘ, ʱʦ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʘʨʠ ʚʠʛʣʷʜʫ (ʪʠʧ ʣʝʢʩʝʤʠ, ʚʢʘʟʽʚʥʠʢ ʥʘ ʢʦʤʽʨʢʫ, ʜʝ 
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ʟʙʝʨʽʛʘʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʢʦʥʢʨʝʪʥʫ ʣʝʢʩʝʤʫ). ʏʠʩʣʦ ʪʠʧʽʚ ʣʝʢʩʝʤ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʞʥʦʾ ʢʦʥʢʨʝʪʥʦʾ ʤʦʚʠ, ʱʦ ʘʥʘʣʽʟʫʻʪʴʩʷ (ʚ ʜʘʥʦʤʫ 

ʚʠʧʘʜʢʫ ʤʦʚʘ ʘʨʠʬʤʝʪʠʯʥʠʭ ʚʠʨʘʟʽʚ), ʘʣʝ ʜʣʷ ʢʦʞʥʦʾ ʢʦʥʢʨʝʪʥʦʾ ʤʦʚʠ 

ʚʚʘʞʘʻʪʴʩʷ ʩʢʽʥʯʝʥʥʠʤ.  

 ʊʘʢʠʤ ʯʠʥʦʤ, ʣʝʢʩʠʯʥʠʡ ʘʥʘʣʽʟʘʪʦʨ ï ʮʝ ʧʨʦʛʨʘʤʘ, ʚʭʦʜʦʤ ʷʢʦʾ 

ʻ ʥʠʟʢʘ ʩʠʤʚʦʣʽʚ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ ʚʭʽʜʥʠʡ ʪʝʢʩʪ ʧʨʦʛʨʘʤʠ, ʘ ʚʠʭʦʜʦʤ ï 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʣʝʢʩʝʤ. ʎʝʡ ʚʠʭʽʜ ʫʪʚʦʨʶʻ ʚʭʽʜ ʩʠʥʪʘʢʩʠʯʥʦʛʦ 

ʘʥʘʣʽʟʘʪʦʨʘ.  

ʂʦʥʩʪʨʫʢʮʽʾ, ʱʦ ʨʦʟʧʽʟʥʘʶʪʴʩʷ ʣʝʢʩʠʯʥʠʤ ʘʥʘʣʽʟʘʪʦʨʦʤ 

ʦʧʠʩʫʶʪʴʩʷ ʘʚʪʦʤʘʪʥʦʶ ʛʨʘʤʘʪʠʢʦʶ ʪʘ ʨʝʛʫʣʷʨʥʠʤʠ ʚʠʨʘʟʘʤʠ. ʅʘ 

ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʣʝʢʩʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʙʫʜʫʻʪʴʩʷ ʜʝʪʝʨʤʽʥʦʚʘʥʠʡ 

ʩʢʽʥʯʝʥʥʠʡ ʘʚʪʦʤʘʪ ʟʘ ʨʝʛʫʣʷʨʥʠʤʠ ʚʠʨʘʟʘʤʠ, ʧʦʪʽʤ ʙʫʜʫʻʪʴʩʷ ʪʘʙʣʠʮʷ 

ʧʝʨʝʭʦʜʽʚ ʜʣʷ ʘʚʪʦʤʘʪʘ, ʘ ʜʘʣʽ ʚʭʽʜʥʠʡ ʧʦʪʽʢ ʩʠʤʚʦʣʽʚ ʽʥʪʝʨʧʨʝʪʫʻʪʴʩʷ 

ʘʥʘʣʽʟʘʪʦʨʦʤ ʫ ʚʠʭʽʜʥʠʡ ʧʦʪʽʢ ʣʝʢʩʝʤ. 

 ɺ ʦʩʥʦʚʽ ʣʝʢʩʠʯʥʦʛʦ ʘʥʘʣʽʟʘʪʦʨʘ ʣʝʞʠʪʴ ʜʽʘʛʨʘʤʘ ʧʝʨʝʭʦʜʽʚ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʩʢʽʥʯʝʥʥʦʛʦ ʘʚʪʦʤʘʪʘ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʨʦʟʨʦʙʣʶʚʘʥʦʛʦ ʘʥʘʣʽʟʘʪʦʨʘ ʚʠʢʦʨʠʩʪʘʻʤʦ 

ʣʠʰʝ ʪʨʠ ʪʠʧʠ ʣʝʢʩʝʤ: ʟʤʽʥʥʘ, ʯʠʩʣʦ ʪʘ ʦʧʝʨʘʮʽʷ ʘʙʦ ʨʦʟʜʽʣʴʥʠʢ. 

 ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʜʣʷ ʣʝʢʩʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʥʝʦʙʭʽʜʥʠʡ 

ʤʝʪʦʜ, ʱʦ ʧʦʚʝʨʪʘʻ ʦʜʠʥ ʟʘ ʽʥʰʠʤ ʚʩʽ ʝʣʝʤʝʥʪʠ ʚʠʨʘʟʫ (ʪʝʢʩʪʫ). ʄʝʪʦʜ, 

ʱʦ ʨʦʟʙʠʚʘʻ ʚʠʨʘʟ ʥʘ ʣʝʢʩʝʤʠ, ʧʦʚʠʥʝʥ ʚʠʢʦʥʫʚʘʪʠ ʥʘʩʪʫʧʥʽ ʜʽʾ:  

(1)  ʽʛʥʦʨʫʚʘʪʠ ʨʦʟʜʽʣʴʥʠʢʠ (ʧʨʦʙʽʣʠ, ʪʘʙʫʣʷʮʽʾ ʪʘ 

ʧʝʨʝʭʦʜʠ ʥʘ ʥʦʚʠʡ ʨʷʜʦʢ); 

(2)  ʚʠʜʽʣʷʪʠ ʣʝʢʩʝʤʠ ʟ ʪʝʢʩʪʫ;  

(3)  ʚʠʟʥʘʯʘʪʠ ʪʠʧ ʣʝʢʩʝʤʠ.  

 ʂʦʞʝʥ ʝʣʝʤʝʥʪ ʚʠʨʘʟʫ ʥʘʟʠʚʘʻʪʴʩʷ ʣʝʢʩʝʤʦʶ (token). ʊʦʤʫ 

ʤʝʪʦʜ, ʱʦ ʧʦʚʝʨʪʘʻ ʯʝʨʛʦʚʫ ʣʝʢʩʝʤʫ, ʯʘʩʪʦ ʥʘʟʠʚʘʻʪʴʩʷ Getʊoken(). 
class Parser  
            { 

 const int Alphabet = 26;      //ɗɑɖɝɑɘɔ 
                private enum Types { NONE, DELIMITER, 

VARIABLE, NUMBER };  
  private string exp; // ɜɫɐɚɖ ɎɔɜɌɓɟ 
  private int expIdx; /* ɛɚɞɚɣəɔɕ ɱəɐɑɖɝ ɟ ɎɔɜɌɓɱ*/ 
  private string token; // ɛɚɞɚɣəɌ ɗɑɖɝɑɘɌ 

  private Types tokType; // ɞɔɛ ɗɑɖɝɑɘɔ 
                // ȸɌɝɔɎ ɐɗɫ ɓɘɱəəɔɡ 
  private double[] vars = new double[Alphabet];  
                public Parser()  
                { 
 /* ȣəɱɢɱɌɗɱɓɟɯɘɚ ɓɘɱəəɱ  əɟɗɨɚɎɔɘɔ ɓəɌɣɑəəɫɘɔ.*/ 
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                    for (int i = 0; i <   
 vars.Length; i++)  

                        vars[i] = 0.0;  
                }                
           //ȸɑɞɚɐ ɛɚɎɑɜɞɌɯ ɓəɌɣɑəəɫ true, 
                // ɫɖɥɚ ɝ - ɜɚɓɐɱɗɨəɔɖ 
                bool IsDelim(char c)  
                { 
                    if (("+ -/*%^=()".IndexOf(c) != -1)) 

                        return true;  
                    return false;  
                } 
// ɚɞɜɔɘɌɯɘɚ əɌɝɞɟɛəɟ ɗɑɖɝɑɘɟ 

                void GetToke n() 
                { 
                    tokType = Types.NONE;  
                    token = "";  
                    if (expIdx == exp.Length) return; /*ɖɱəɑɢɨ 

ɎɔɜɌɓɟ*/ 
                    // ɛɜɚɛɟɝɖɌɯɘɚ ɛɜɚɍɱɗ 
                    while (expIdx < exp.Length  && 

Char.IsWhiteSpace(exp[expIdx])) ++expIdx;  
                    // ɁɎɚɝɞɚɎɔɕ ɛɜɚɍɱɗ  
                    if (expIdx == exp.Length) return;  
                    if (IsDelim(exp[expIdx]))  
                    { 
                        token += exp[expIdx];  
                        expIdx++;  
                        tokType = Types.DELIMITER;  
                    } 
                    else if (Char.IsLetter(exp[expIdx]))  
                    { 
                        // ɂɑ ɓɘɱəəɌ? 
                        while (!I sDelim(exp[expIdx]))  
                        { 
                            token += exp[expIdx];  

                            expIdx++;  

                            if (expIdx >= exp.Length) break;  
                        } 
                        tokType = Types.VARIABLE;  
                    } 
                    else if (Char.IsDigit(exp[expIdx]))  
                    { 
                        // ɂɑ ɣɔɝɗɚ? 



128 
 

                        while (!IsDelim(exp[expIdx]))  
                        { 
                            token += exp[expIdx];  
                            expIdx++;  
                            if (expIdx >= exp.Lengt h) break;  
                        } 
                        tokType = Types.NUMBER;  
                    } 
                } 

} 

ɼʘʚʘʡʪʝ ʨʦʟʛʣʷʥʝʤʦ ʥʘʚʝʜʝʥʽ ʚʠʱʝ ʤʝʪʦʜʠ ʙʽʣʴʰ ʜʦʢʣʘʜʥʦ. 

ʇʽʩʣʷ ʜʝʢʽʣʴʢʦʭ ʽʥʽʮʽʘʣʽʟʘʮʽʡ ʤʝʪʦʜ getToken() ʧʝʨʝʚʽʨʷʻ, ʯʠ ʥʝ 

ʜʦʩʷʛʥʫʪʦ ʢʽʥʮʷ ʨʷʜʢʘ. ʗʢʱʦ ʫ ʚʠʨʘʟʽ ʱʝ ʻ ʥʝʨʦʟʽʙʨʘʥʘ ʯʘʩʪʠʥʘ, ʤʝʪʦʜ 

getToken() ʩʧʦʯʘʪʢʫ ʧʨʦʧʫʩʢʘʻ ʧʨʦʙʽʣʠ, ʷʢʱʦ ʚʦʥʠ ʻ. ʇʽʩʣʷ ʮʴʦʛʦ prog 

ʚʢʘʟʫʻ ʥʘ ʯʠʩʣʦ, ʟʤʽʥʥʫ, ʦʧʝʨʘʪʦʨ ʘʙʦ ð ʷʢʱʦ ʚʠʨʘʟ ʟʘʚʝʨʰʫʚʘʚʩʷ 

ʧʨʦʙʽʣʘʤʠ ð ʥʘ ʢʽʥʮʷ ʨʷʜʢʘ. ʗʢʱʦ ʯʝʨʛʦʚʠʡ ʩʠʤʚʦʣ ʻ ʦʧʝʨʘʪʦʨʦʤ, ʚʽʥ 

ʧʦʚʝʨʪʘʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʨʷʜʢʘ, ʟʙʝʨʝʞʝʥʦʛʦ ʚ ʘʪʨʠʙʫʪʽ token, ʘ tokType, 

ʱʦ ʤʽʩʪʠʪʴ ʪʠʧ ʦʪʨʠʤʘʥʦʾ ʣʝʢʩʝʤʠ, ʧʨʠʩʚʦʶʻʪʴʩʷ ʟʥʘʯʝʥʥʷ 

DELIMITER . ʗʢʱʦ ʞ ʥʘʩʪʫʧʥʠʡ ʩʠʤʚʦʣ ʻ ʙʫʢʚʦʶ, ʚʽʥ ʚʚʘʞʘʻʪʴʩʷ 

ʽʤʝʥʝʤ ʟʤʽʥʥʦʾ ʪʘ ʧʦʚʝʨʪʘʻʪʴʩʷ ʚ ʨʷʜʢʫ token. ʇʨʠ ʮʴʦʤʫ tokType 

ʦʜʝʨʞʫʻ ʟʥʘʯʝʥʥʷ VARIABLE . ʋ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʯʝʨʛʦʚʠʡ ʩʠʤʚʦʣ ʻ 

ʮʠʬʨʦʶ, ʟʯʠʪʫʻʪʴʩʷ ʚʩʝ ʯʠʩʣʦ, ʧʨʠʯʦʤʫ ʚʦʥʦ ʤʽʩʪʠʪʴʩʷ ʚ ʟʤʽʥʥʽʡ token, 

ʘ ʡʦʛʦ ʪʠʧʦʤ ʙʫʜʝ NUMBER. ʅʘʨʝʰʪʽ, ʷʢʱʦ ʥʘʩʪʫʧʥʠʡ ʩʠʤʚʦʣ ʥʝ ʻ 

ʞʦʜʥʠʤ ʟ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʚʠʱʝ, ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʜʦʩʷʛʥʫʪʦ ʢʽʥʝʮʴ 

ʚʠʨʘʟʫ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ token ʤʽʩʪʠʪʴ ʧʦʨʦʞʥʽʡ ʨʷʜʦʢ, ʧʦʚʝʨʥʝʥʥʷ 

ʷʢʦʛʦ ʦʟʥʘʯʘʻ ʢʽʥʝʮʴ ʚʠʨʘʟʫ.  

 ʗʢ ʫʞʝ ʙʫʣʦ ʩʢʘʟʘʥʦ ʨʘʥʽʰʝ, ʱʦʙ ʥʝ ʫʩʢʣʘʜʥʶʚʘʪʠ ʢʦʜ ʮʴʦʛʦ 

ʤʝʪʦʜʫ, ʙʫʣʠ ʦʧʫʱʝʥʽ ʜʝʷʢʽ ʟʘʩʦʙʠ ʢʦʥʪʨʦʣʶ ʟʘ ʧʦʤʠʣʢʘʤʠ ʡ ʟʨʦʙʣʝʥʽ 

ʜʝʷʢʽ ʜʦʧʫʱʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʙʫʜʴ-ʷʢʠʡ ʥʝʨʦʟʧʽʟʥʘʥʠʡ ʩʠʤʚʦʣ 

ʟʘʚʝʨʰʫʻ ʚʠʨʘʟ. ʂʨʽʤ ʪʦʛʦ, ʫ ʜʘʥʽʡ ʚʝʨʩʽʾ ʧʨʦʛʨʘʤʠ ʽʤʝʥʘ ʟʤʽʥʥʠʭ 

ʤʦʞʫʪʴ ʤʘʪʠ ʙʫʜʴ-ʷʢʫ ʜʦʚʞʠʥʫ, ʘʣʝ ʟʥʘʯʫʱʦʶ ʻ ʪʽʣʴʢʠ ʧʝʨʰʘ ʙʫʢʚʘ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʢʦʥʢʨʝʪʥʦʛʦ ʟʘʚʜʘʥʥʷ ʚʠ ʤʦʞʝʪʝ ʫʩʢʣʘʜʥʠʪʠ 

ʟʘʩʦʙʠ ʢʦʥʪʨʦʣʶ ʟʘ ʧʦʤʠʣʢʘʤʠ ʪʘ ʜʦʜʘʪʠ ʽʥʰʽ ʧʦʜʨʦʙʠʮʽ.  

ʑʦʙ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ ʧʨʠʥʮʠʧ ʜʽʾ ʤʝʪʦʜʫ getToken(), ʥʠʞʯʝ 

ʥʘʚʝʜʝʥʽ ʣʝʢʩʝʤʠ, ʱʦ ʧʦʚʝʨʪʘʶʪʴʩʷ ʥʠʤ, ʽ ʪʠʧʠ ʣʝʢʩʝʤ ʜʣʷ ʥʘʩʪʫʧʥʦʛʦ 

ʚʭʽʜʥʦʛʦ ʚʠʨʘʟʫ:  

ɸ * ɺ - (W + 10) 

 

ʃʝʢʩʝʤʘ ʊʠʧ ʣʝʢʩʝʤʠ 

A VARIABLE  

*  DELIMITER  
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B VARIABLE  

- DELIMITER  

( DELIMITER  

W VARIABLE  

+ DELIMITER  

10 NUMBER  

) DELIMITER  

ʇʽʩʣʷ ʪʦʛʦ ʷʢ ʚ ʨʝʟʫʣʴʪʘʪʽ ʨʦʙʦʪʠ ʣʝʢʩʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʣʝʢʩʝʤʠ 

ʨʦʟʧʽʟʥʘʥʦ, ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʥʠʭ ʟʙʠʨʘʻʪʴʩʷ ʪʘ ʟʘʧʘʤôʷʪʦʚʫʻʪʴʩʷ ʚ ʦʜʥʽʡ 

ʟ ʢʽʣʴʢʦʭ ʪʘʙʣʠʮʴ (ʪʘʙʣʠʮʽ ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ). ɿʤʽʩʪ ʮʽʻʾ ʽʥʬʦʨʤʘʮʽʾ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʦʚʠ (ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʤʦʚʠ ʘʨʠʬʤʝʪʠʯʥʠʭ ʚʠʨʘʟʽʚ). 

 ʊʘʙʣʠʮʷ ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ (ʟʤʽʥʥʠʭ) ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʠʪʠ 

ʤʦʞʣʠʚʽʩʪʴ ʰʚʠʜʢʦʛʦ ʜʦʜʘʚʘʥʥʷ ʥʦʚʠʭ ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ ʪʘ ʥʦʚʠʭ 

ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʥʠʭ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʰʚʠʜʢʦʛʦ ʧʦʰʫʢʫ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ 

ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʜʘʥʦʛʦ ʽʜʝʥʪʠʬʽʢʘʪʦʨʘ. 

 ɺ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ, ʜʣʷ ʩʧʨʦʱʝʥʥʷ, ʤʠ ʚʚʘʞʘʻʤʦ ʱʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʣʠʰʝ ʦʜʥʦʙʫʢʚʝʥʽ ʟʤʽʥʥʽ ʣʘʪʠʥʩʴʢʦʛʦ ʘʣʬʘʚʽʪʫ ʙʝʟ 

ʫʨʘʭʫʚʘʥʥʷ ʨʝʛʽʩʪʨʫ. ʊʦʤʫ, ʪʫʪ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʚʝʩʪʠ ʪʘʢʫ ʪʘʙʣʠʮʶ 

ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ, ʜʝ ʢʦʞʥʘ ʟʤʽʥʥʘ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ʦʜʥʦʤʫ ʦʩʝʨʝʜʢʫ 

ʤʘʩʠʚʫ ʟ 26 ʝʣʝʤʝʥʪʽʚ ʪʠʧʫ double. ʋ ʙʽʣʴʰ ʩʢʣʘʜʥʦʤʫ ʚʠʧʘʜʢʫ, 

ʟʨʦʟʫʤʽʣʦ, ʱʦ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʪʘʙʣʠʮʽ ʧʦʪʨʽʙʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʽʥʰʽ 

ʤʝʪʦʜʠ (ʩʧʠʩʢʠ ʩʪʨʫʢʪʫʨ, ʦʙôʻʢʪʽʚ). 

ʊʦʤʫ ʫ ʚʠʭʽʜʥʠʡ ʪʝʢʩʪ ʘʥʘʣʽʟʘʪʦʨʘ ʜʦʜʘʤʦ ʥʘʩʪʫʧʥʠʡ ʬʨʘʛʤʝʥʪ:  
double[] vars = new double[ 26];  

ʎʽ ʟʤʽʥʥʽ ʧʦʯʘʪʢʦʚʦ ʽʥʽʮʽʘʣʽʟʫʶʪʴʩʷ 0.0 ʚ ʢʦʥʩʪʨʫʢʪʦʨʽ ʢʣʘʩʫ. 

ʂʨʽʤ ʮʴʦʛʦ, ʟʥʘʜʦʙʠʪʴʩʷ ʤʝʪʦʜ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʟʥʘʯʝʥʥʷ ʟʘʜʘʥʦʾ 

ʟʤʽʥʥʦʾ. ʆʩʢʽʣʴʢʠ ʽʤʝʥʘ ʟʤʽʥʥʠʭ ʻ ʙʫʢʚʘʤʠ ʚʽʜ ɸ ʜʦ Z, ʾʭ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ ʽʥʜʝʢʩʘʮʽʾ ʤʘʩʠʚʫ vars, ʚʽʜʥʽʤʘʶʯʠ ʢʦʜ ASCII ʙʫʢʚʠ ɸ 

ʟ ʽʤʝʥʽ ʟʤʽʥʥʦʾ. ʅʠʞʯʝ ʦʧʠʩʘʥʦ ʤʝʪʦʜ findVar(), ʱʦ ʧʦʚʝʨʪʘʻ ʟʥʘʯʝʥʥʷ 

ʟʤʽʥʥʦʾ:  
// ȻɚɎɑɜɞɌɯɘɚ ɓəɌɣɑəəɫ ɓɘɱəəɚɲ 

                double FindVar(string vname)  
                { 
                    if (!Char.IsLetter(vname[0]))  

                    { 
                        SyntaxErr(Errors.SYNTAX);  
                        return 0.0;  
                    } 
                    return vars[Char.ToUpper(vname[0]) - 'A'];  
                } 
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ʎʝʡ ʤʝʪʦʜ ʥʘʧʠʩʘʥʦ ʪʘʢ, ʱʦ ʚʽʥ ʧʨʠʡʤʘʻ ʽʤʝʥʘ ʙʫʜʴ-ʷʢʦʾ 

ʜʦʚʞʠʥʠ, ʘʣʝ ʪʽʣʴʢʠ ʧʝʨʰʠʡ ʩʠʤʚʦʣ ʻ ʟʥʘʯʠʤʠʤ. ɼʘʥʝ ʦʙʤʝʞʝʥʥʷ 

ʤʦʞʥʘ ʟʤʽʥʠʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʘʰʠʭ ʧʦʪʨʝʙ.  
// ȺɐɑɜɒɌəəɫ ɓəɌɣɑəəɫ ɣɔɝɗɌ, Ɍɍɚ ɓɘɱəəɚɲ  
                void Atom(out double result)  
                { 
                    switch (tokType)  
                    { 
                        case Types.NUMBER:  
                            try  
                            { 
                                result = Double.Parse(token);  
                            } 

                            catch (FormatException)  
                            { 
                                result = 0.0;  
                                SyntaxErr(Errors.SYNTAX);  
                            } 
                            GetToken();  
                            return;  
                        case Types.VARIABLE:  
                            result = FindVar(token);  
                            GetToken();  
                            return;  
                        default:  
                            result = 0.0;  
                            SyntaxEr r(Errors.SYNTAX);  

                            break;  
                    }    

} 
 

ʉʠʥʪʘʢʩʠʯʥʠʡ ʘʥʘʣʽʟ 

 

ɺʠʭʦʜʦʤ ʣʝʢʩʠʯʥʦʛʦ ʘʥʘʣʽʟʘʪʦʨʘ ʻ ʥʠʟʢʘ ʣʝʢʩʝʤ, ʱʦ ʫʪʚʦʨʶʻ 

ʚʭʽʜ ʩʠʥʪʘʢʩʠʯʥʦʛʦ ʘʥʘʣʽʟʘʪʦʨʘ, ʱʦ ʜʦʩʣʽʜʞʫʻ ʣʠʰʝ ʧʝʨʰʽ ʢʦʤʧʦʥʝʥʪʠ 

ʣʝʢʩʝʤ ï ʪʠʧʠ. ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʢʦʞʥʫ ʣʝʢʩʝʤʫ (ʜʨʫʛʘ ʢʦʤʧʦʥʝʥʪʘ) 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ ʙʽʣʴʰ ʧʽʟʥʴʦʤʫ ʝʪʘʧʽ ʧʨʦʮʝʩʫ ʢʦʤʧʽʣʷʮʽʾ. 

 ʉʠʥʪʘʢʩʠʯʥʠʡ ʘʥʘʣʽʟ ï ʮʝ ʧʨʦʮʝʩ, ʚ ʷʢʦʤʫ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʥʠʟʢʘ 

ʣʝʢʩʝʤ, ʪʘ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ, ʯʠ ʟʘʜʦʚʦʣʴʥʷʻ ʚʦʥʘ ʩʠʥʪʘʢʩʠʯʥʠʤ 

ʧʨʘʚʠʣʘʤ, ʷʚʥʦ ʩʬʦʨʤʫʣʴʦʚʘʥʠʤ ʫ ʚʠʟʥʘʯʝʥʥʽ ʩʠʥʪʘʢʩʠʩʫ ʤʦʚʠ. 

 ʅʘ ʚʠʭʦʜʽ ʩʠʥʪʘʢʩʠʯʥʠʡ ʘʥʘʣʽʟʘʪʦʨ ʚʠʜʘʻ ʜʝʨʝʚʦ ʨʦʟʙʦʨʫ ʪʘ 

ʪʘʙʣʠʮʽ (ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ, ʪʠʧʽʚ), ʷʢʽ ʻ ʚʭʦʜʦʤ ʜʣʷ ʢʦʤʧʽʣʷʪʦʨʘ.  
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 ʗʢ ʧʨʘʚʠʣʦ, ʬʘʟʠ ʣʝʢʩʠʯʥʦʛʦ ʪʘ ʩʠʥʪʘʢʩʠʯʥʦʛʦ ʘʥʘʣʽʟʫ 

ʚʟʘʻʤʦʜʽʶʪʴ ʤʽʞ ʩʦʙʦʶ ʥʘ ʦʜʥʦʤʫ ʧʝʨʝʛʣʷʜʽ. ʇʨʠ ʮʴʦʤʫ ʦʩʥʦʚʥʦʶ ʻ 

ʬʘʟʘ ʩʠʥʪʘʢʩʠʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʷʢʠʡ ʚ ʩʚʦʶ ʯʝʨʛʫ ʟʚʝʨʪʘʻʪʴʩʷ ʜʦ 

ʣʝʢʩʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘ ʯʝʨʛʦʚʠʤ ʪʝʨʤʽʥʘʣʴʥʠʤ ʩʠʤʚʦʣʦʤ.  

 

ɹʽʣʴʰʽʩʪʴ ʚʽʜʦʤʠʭ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ ʥʘʣʝʞʘʪʴ ʜʦ ʦʜʥʦʛʦ ʟ ʜʚʦʭ 

ʢʣʘʩʽʚ, ʦʜʠʥ ʽʟ ʷʢʠʭ ʦʙ'ʻʜʥʫʻ ʥʠʟʭʽʜʥʽ, ʘ ʽʥʰʠʡ ʚʠʩʭʽʜʥʽ ʘʣʛʦʨʠʪʤʠ. 

ʇʦʭʦʜʞʝʥʥʷ ʮʠʭ ʪʝʨʤʽʥʽʚ ʧʦʚ'ʷʟʘʥʝ ʟ ʪʠʤ, ʷʢʠʤ ʯʠʥʦʤ ʫʪʚʦʨʶʶʪʴʩʷ 

ʚʫʟʣʠ ʩʠʥʪʘʢʩʠʯʥʦʛʦ ʜʝʨʝʚʘ: ʚʽʜ ʘʢʩʽʦʤ ʛʨʘʤʘʪʠʢʠ ʜʦ ʪʝʨʤʽʥʘʣʴʥʠʭ 

ʩʠʤʚʦʣʽʚ (ʥʠʟʭʽʜʥʽ ʘʥʘʣʽʟʘʪʦʨʠ), ʯʠ ʚʽʜ ʪʝʨʤʽʥʘʣʴʥʠʭ ʩʠʤʚʦʣʽʚ ʜʦ ʘʢʩʽʦʤ 

ʛʨʘʤʘʪʠʢʠ (ʚʠʩʭʽʜʥʽ ʘʥʘʣʽʟʘʪʦʨʠ). 

 ɿ ʥʠʟʭʽʜʥʠʤʠ ʘʥʘʣʽʟʘʪʦʨʘʤʠ ʧʦʚ'ʷʟʘʥʽ ʪʘʢ ʟʚʘʥʽ LL-ʛʨʘʤʘʪʠʢʠ, 

ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʜʦʩʪʘʪʥʴʦ ʧʨʦʩʪʠʤ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ 

ʤʝʪʦʜʦʤ ʨʝʢʫʨʩʠʚʥʦʛʦ ʩʧʫʩʢʫ. 

 ɺʠʩʭʽʜʥʽ ʘʥʘʣʽʟʘʪʦʨʠ ʧʦʚ'ʷʟʘʥʽ LR-ʛʨʘʤʘʪʠʢʠ. LR-ʛʨʘʤʘʪʠʢʠ 

ʤʦʞʫʪʴ ʘʥʘʣʽʟʫʚʘʪʠ ʙʽʣʴʰ ʰʠʨʦʢʠʡ ʢʣʘʩ ʛʨʘʤʘʪʠʢ (ʟʘ ʜʦʧʦʤʦʛʦʶ LR-

ʛʨʘʤʘʪʠʢ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʙʽʣʴʰʽʩʪʴ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ), ʪʦʤʫ ʩʘʤʝ 

ʜʣʷ ʪʘʢʠʭ ʤʝʪʦʜʽʚ ʽʩʥʫʶʪʴ ʧʨʦʛʨʘʤʠ ʘʚʪʦʤʘʪʠʯʥʦʾ ʧʦʙʫʜʦʚʠ 

ʘʥʘʣʽʟʘʪʦʨʽʚ. 

ɼʣʷ ʧʦʯʘʪʢʫ ʨʦʟʛʣʷʥʝʤʦ ʛʨʘʤʘʪʠʢʫ G1, ʷʢʘ ʥʝ ʤʽʩʪʠʪʴ 

ʧʨʠʩʚʦʶʚʘʥʥʷ: 

<ʚʠʨʘʟ>Ÿ <ʜʦʜʘʥʦʢ> <ʦʧʝʨʘʮʽʷ1> <ʜʦʜʘʥʦʢ>  

<ʜʦʜʘʥʦʢ> Ÿ <ʤʥʦʞʥʠʢ> <ʦʧʝʨʘʮʽʷ2> <ʤʥʦʞʥʠʢ>  

<ʤʥʦʞʥʠʢ> Ÿ <ʩʪʝʧʽʥʴ><ʦʧʝʨʘʮʽʷ3 > <ʤʥʦʞʥʠʢ> 

<ʩʪʝʧʽʥʴ> Ÿ <ʦʧʝʨʘʮʽʷ1>(<ʚʠʨʘʟ>) | (<ʚʠʨʘʟ>)| <ʟʤʽʥʥʘ> | 

  <ʯʠʩʣʦ> 

<ʦʧʝʨʘʮʽʷ1> Ÿ + | - 

<ʦʧʝʨʘʮʽʷ2> Ÿ * | / | %  

<ʦʧʝʨʘʮʽʷ3> Ÿ ^  

<ʯʠʩʣʦ> Ÿ (<ʮʠʬʨʘ>)*  

<ʮʠʬʨʘ> Ÿ 0 | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9  

<ʟʤʽʥʥʘ> Ÿ a | b | é | z | A | B | é | Z 

ʇʦʙʫʜʫʻʤʦ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ FIRST  ʜʣʷ ʧʨʘʚʠʭ ʯʘʩʪʠʥ ʧʨʘʚʠʣ 

ʟʘʜʘʥʦʾ ʟ ʘʢʩʽʦʤʦʶ <ʚʠʨʘʟ>: 

ʊʦʜʽ: 

FIRST1(<ʜʦʜʘʥʦʢ> <ʦʧʝʨʘʮʽʷ1> <ʜʦʜʘʥʦʢ>) ={ +, -, (, a, é, z, A, 

é, Z, 0, é9} 

FIRST1(<ʤʥʦʞʥʠʢ > <ʦʧʝʨʘʮʽʷ2> <ʤʥʦʞʥʠʢ>) = { +, -, (, a, é, z, 

A, é, Z, 0, é9} 
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FIRST1(<ʩʪʝʧʽʥʴ><ʦʧʝʨʘʮʽʷ3 > <ʤʥʦʞʥʠʢ>) = { +, -, (, a, é, z, A, 

é, Z, 0, é9} 

FIRST1(<ʦʧʝʨʘʮʽʷ1>(<ʚʠʨʘʟ>)) = { +, -}  

FIRST1((<ʚʠʨʘʟ>)) = { (}  

FIRST1(<ʟʤʽʥʥʘ>) = { a, é, z, A, é, Z}  

FIRST1(<ʯʠʩʣʦ>) = {0, é, 9}. 

ɿʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ FIRST1 ʜʣʷ ʚʩʽʭ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʧʨʘʚʠʭ ʯʘʩʪʠʥ 

ʧʨʦʜʫʢʮʽʡ ʧʦʧʘʨʥʦ ʥʝ ʧʝʨʝʪʠʥʘʶʪʴʩʷ, ʘ ʦʪʞʝ ʢʘʞʫʪʴ, ʱʦ ʛʨʘʤʘʪʠʢʘ ʻ 

LL(1)-ʛʨʘʤʘʪʠʢʦʶ. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʩʠʥʪʘʢʩʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʮʽʻʾ 

ʛʨʘʤʘʪʠʢʠ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʠʡ ʤʝʪʦʜ ʨʝʢʫʨʩʠʚʥʦʛʦ ʩʧʫʩʢʫ (ʙʝʟ 

ʧʦʚʝʨʥʝʥʴ). 

ʄʝʪʦʜ ʨʝʢʫʨʩʠʚʥʦʛʦ ʩʧʫʩʢʫ ʙʝʟ ʧʦʚʝʨʥʝʥʴ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ 

ʪʽʣʴʢʠ ʜʣʷ LL(1)-ʛʨʘʤʘʪʠʢ, ʧʨʘʚʠʣʘ ʷʢʠʭ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʥʘʩʪʫʧʥʽʡ 

ʫʤʦʚʽ: ʧʝʨʰʦʛʦ ʩʠʤʚʦʣʫ ʢʦʞʥʦʛʦ ʧʨʘʚʠʣʘ ʧʦʚʠʥʥʦ ʙʫʪʠ ʜʦʩʪʘʪʥʴʦ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ, ʟʘʩʪʦʩʦʚʥʦʛʦ ʧʨʘʚʠʣʘ.  

 

ɼʣʷ ʧʨʠʢʣʘʜʫ, ʥʝʭʘʡ ʚʠʭʽʜ ʣʝʢʩʠʯʥʦʛʦ ʘʥʘʣʽʟʘʪʦʨʘ ï 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʣʝʢʩʝʤ 7 + 5 * B, ʪʫʪ 7 ʪʘ 5 ʯʠʩʣʦʚʽ ʢʦʥʩʪʘʥʪʠ ʪʠʧ ʣʝʢʩʝʤ 

NUMBER , B ï VARIABLE , + ʪʘ * ï DELIMITER . ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ 

ʚʠʨʘʟ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʜʦʜʘʥʢʽʚ: 7 ʪʘ 5 * ɺ. ɼʨʫʛʠʡ ʜʦʜʘʥʦʢ 

ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʜʚʦʭ ʤʥʦʞʥʠʢʽʚ: 5 ʪʘ B. ʎʽ ʤʥʦʞʥʠʢʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ 

ʦʜʥʝ ʯʠʩʣʦ ʡ ʦʜʥʫ ʟʤʽʥʥʫ. ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʢʨʦʢʽʚ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ 

ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʮʴʦʛʦ ʚʠʨʘʟʫ ʤʦʞʥʘ ʟʦʙʨʘʟʠʪʠ ʫ ʚʠʛʣʷʜʽ ʜʝʨʝʚʘ ʚʠʚʦʜʫ. 

ʇʦʙʫʜʦʚʘ ʜʝʨʝʚʘ ʚʠʚʦʜʫ ʮʝ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʢʦʤʘʥʜ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʘʚʪʦʤʘʪʫ. ʂʦʨʽʥʴ ʜʝʨʝʚʘ ʧʦʤʽʯʘʻʪʴʩʷ ʧʦʯʘʪʢʦʚʠʤ ʩʪʘʥʦʤ ʘʚʪʦʤʘʪʫ, ʜʘʣʽ 

ʢʦʨʝʥʽ ʩʧʽʚʧʘʜʘʶʪʴ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʩʪʘʥʘʤʠ ʥʘ ʢʦʞʥʦʤʫ ʢʨʦʮʽ. 
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ʑʦʙ ʟʨʦʟʫʤʽʪʠ, ʷʢ ʞʝ ʚ ʜʽʡʩʥʦʩʪʽ ʘʥʘʣʽʟʘʪʦʨ ʦʙʯʠʩʣʶʻ ʚʠʨʘʟ, 

ʜʘʚʘʡʪʝ ʨʦʟʛʣʷʥʝʤʦ ʥʘʩʪʫʧʥʠʡ ʧʨʠʢʣʘʜ: 7 + 5 * B.  

ʇʨʠ ʚʠʢʣʠʢʫ ʤʝʪʦʜʫ Evaluate() (ʘʥʘʣʽʟ <ʧʨʠʩʚʦʶʚʘʥʥʷ> | 

<ʚʠʨʘʟ>) ʚʭʽʜʥʦʾ ʪʦʯʢʠ ʘʥʘʣʽʟʘʪʦʨʘ ð ʽʟ ʚʭʽʜʥʦʛʦ ʨʷʜʢʘ ʚʠʙʠʨʘʻʪʴʩʷ 

ʣʝʢʩʝʤʘ. ʗʢʱʦ ʣʝʢʩʝʤʘ ʻ ʧʦʨʦʞʥʽʤ ʨʷʜʢʦʤ, ʪʦ ʚʠʥʠʢʘʻ ʧʦʤʠʣʢʘ 

çʇʦʨʦʞʥʽʡ ʨʷʜʦʢè ʽ ʨʦʙʦʪʘ ʟʘʚʝʨʰʫʻʪʴʩʷ. ʆʜʥʘʢ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʣʝʢʩʝʤʦʶ ʻ ʯʠʩʣʦ 7. ʆʩʢʽʣʴʢʠ ʮʝ ʥʝ ʧʦʨʦʞʥʽʡ ʨʷʜʦʢ, ʚʠʢʣʠʢʘʻʪʴʩʷ 

ʤʝʪʦʜ EvalExp2() (ʘʥʘʣʽʟ <ʜʦʜʘʥʦʢ> <ʦʧʝʨʘʮʽʷ1> <ʜʦʜʘʥʦʢ>). ʋ 

ʨʝʟʫʣʴʪʘʪʽ, ʤʝʪʦʜ EvalExp2() ʚʠʢʣʠʢʘʻ EvalExp3()(ʘʥʘʣʽʟ <ʤʥʦʞʥʠʢ > 

<ʦʧʝʨʘʮʽʷ2> <ʤʥʦʞʥʠʢ> ), ʘ ʪʘ ʫ ʩʚʦʶ ʯʝʨʛʫ ʚʠʢʣʠʢʘʻ EvalExp4() 

(ʘʥʘʣʽʟ <ʩʪʝʧʽʥʴ><ʦʧʝʨʘʮʽʷ3 > <ʤʥʦʞʥʠʢ>), ʘ EvalExp4()  ʚʠʢʣʠʢʘʻ 

EvalExp5() (<ʦʧʝʨʘʮʽʷ1>(<ʚʠʨʘʟ>)) . ʇʦʪʽʤ ʤʝʪʦʜ EvalExp5() 

ʧʝʨʝʚʽʨʷʻ, ʯʠ ʥʝ ʻ ʣʝʢʩʝʤʘ ʫʥʘʨʥʠʤ ʧʣʶʩʦʤ ʘʙʦ ʤʽʥʫʩʦʤ. ʋ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʮʝ ʥʝ ʪʘʢ, ʪʦʤʫ ʚʠʢʣʠʢʘʻʪʴʩʷ ʤʝʪʦʜ EvalExp6()(ʘʥʘʣʽʟ 

(<ʚʠʨʘʟ>)| <ʟʤʽʥʥʘ> | <ʯʠʩʣʦ>).. ʋ ʮʝʡ ʤʦʤʝʥʪ EvalExp6() ʤʦʞʝ 

ʨʝʢʫʨʩʠʚʥʦ ʚʠʢʣʠʢʘʪʠ ʘʙʦ EvalExp2() (ʫ ʚʠʧʘʜʢʫ ʚʠʨʘʟʫ, ʚʢʣʘʜʝʥʦʛʦ ʚ 

ʜʫʞʢʠ), ʘʙʦ Atom() ʱʦʙ ʚʠʟʥʘʯʠʪʠ ʟʥʘʯʝʥʥʷ ʯʠʩʣʘ. ʆʩʢʽʣʴʢʠ ʣʝʢʩʝʤʘ 

ʥʝ ʻ ʚʽʜʢʨʠʚʘʶʯʦʶ ʜʫʞʢʦʶ, ʚʠʢʦʥʫʻʪʴʩʷ ʤʝʪʦʜ Atom() ʽ result 

ʧʨʠʩʚʦʶʻʪʴʩʷ ʟʥʘʯʝʥʥʷ 7. ʇʦʪʽʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʙʽʨʢʘ ʥʘʩʪʫʧʥʦʾ 

ʣʝʢʩʝʤʠ ʡ ʧʦʚʝʨʥʝʥʥʷ ʟ ʣʘʥʮʶʞʢʘ ʚʠʢʣʠʢʽʚ ʤʝʪʦʜʽʚ. ʃʝʢʩʝʤʦʶ ʩʪʘʻ 

ʦʧʝʨʘʪʦʨ +.  

ʆʩʢʽʣʴʢʠ ʧʦʪʦʯʥʦʶ ʣʝʢʩʝʤʦʶ ʻ ʩʠʤʚʦʣ +, ʚʽʥ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ 

ʟʤʽʥʥʽʡ ʦʨ. ʇʦʪʽʤ ʘʥʘʣʽʟʘʪʦʨ ʚʠʙʠʨʘʻ ʥʘʩʪʫʧʥʫ ʣʝʢʩʝʤʫ ʡ ʩʧʫʩʢ ʧʦ 

ʣʘʥʮʶʞʢʫ ʧʦʯʠʥʘʻʪʴʩʷ ʟʥʦʚʫ. ʗʢ ʽ ʨʘʥʽʰʝ, ʚʠʢʣʠʢʘʻʪʴʩʷ ʤʝʪʦʜ Atom(). 

ʆʪʨʠʤʘʥʝ ʟʥʘʯʝʥʥʷ 5 ʧʦʚʝʨʪʘʻʪʴʩʷ ʟʤʽʥʥʦʶ result, ʽ ʟʯʠʪʫʻʪʴʩʷ ʣʝʢʩʝʤʘ 
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*. ʎʝ ʚʠʢʣʠʢʘʻ ʧʦʚʝʨʥʝʥʥʷ ʧʦ ʣʘʥʮʶʞʢʫ ʜʦ EvalExp2(), ʜʝ ʟʯʠʪʫʻʪʴʩʷ 

ʦʩʪʘʥʥʷ ʣʝʢʩʝʤʘ B, ʷʢʘ ʻ ʟʤʽʥʥʦʶ. ʄʝʪʦʜ FindVar() ʟʥʘʭʦʜʠʪʴ ʚ ʪʘʙʣʠʮʽ 

ʾʾ ʟʥʘʯʝʥʥʷ 0.0. ʋ ʮʝʡ ʤʦʤʝʥʪ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʰʘ ʘʨʠʬʤʝʪʠʯʥʘ 

ʦʧʝʨʘʮʽʷ ð ʤʥʦʞʝʥʥʷ 5 ʥʘ 0. ʆʪʨʠʤʘʥʠʡ ʨʝʟʫʣʴʪʘʪ ʧʦʚʝʨʪʘʻʪʴʩʷ 

ʤʝʪʦʜʫ EvalExp2(), ʜʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʦʜʘʚʘʥʥʷ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʦʜʘʚʘʥʥʷ 

ʫ ʚʽʜʧʦʚʽʜʽ ʚʠʭʦʜʠʪʴ 7.  

 

ɼʦʧʦʚʥʠʤʦ ʤʦʚʫ, ʱʦ ʘʥʘʣʽʟʫʻʤʦ, ʧʨʠʩʚʦʶʚʘʥʥʷʤ. ɼʣʷ ʮʴʦʛʦ 

ʨʦʟʛʣʷʥʝʤʦ ʛʨʘʤʘʪʠʢʫ G: 

<ʩʢʣʘʜʥʠʡ-ʚʠʨʘʟ>Ÿ <ʧʨʠʩʚʦʶʚʘʥʥʷ> | <ʚʠʨʘʟ>  

<ʧʨʠʩʚʦʶʚʘʥʥʷ>Ÿ <ʟʤʽʥʥʘ>=<ʚʠʨʘʟ> 

<ʚʠʨʘʟ>Ÿ <ʜʦʜʘʥʦʢ> <ʦʧʝʨʘʮʽʷ1> <ʜʦʜʘʥʦʢ>  

<ʜʦʜʘʥʦʢ> Ÿ <ʤʥʦʞʥʠʢ > <ʦʧʝʨʘʮʽʷ2> <ʤʥʦʞʥʠʢ>  

<ʤʥʦʞʥʠʢ> Ÿ <ʩʪʝʧʽʥʴ><ʦʧʝʨʘʮʽʷ3 > <ʤʥʦʞʥʠʢ> 

<ʩʪʝʧʽʥʴ> Ÿ <ʦʧʝʨʘʮʽʷ1>(<ʚʠʨʘʟ>) | (<ʚʠʨʘʟ>)| <ʟʤʽʥʥʘ> | 

  <ʯʠʩʣʦ> 

<ʦʧʝʨʘʮʽʷ1> Ÿ + | - 

<ʦʧʝʨʘʮʽʷ2> Ÿ * | / | %  

<ʦʧʝʨʘʮʽʷ3> Ÿ ^  

<ʯʠʩʣʦ> Ÿ (<ʮʠʬʨʘ>)*  

<ʮʠʬʨʘ> Ÿ 0 | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9  

<ʟʤʽʥʥʘ> Ÿ a | b | é | z | A | B | é | Z  
 

ʇʦʙʫʜʫʻʤʦ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ FIRST  ʜʣʷ ʧʨʘʚʠʭ ʯʘʩʪʠʥ ʧʨʘʚʠʣ 

ʮʽʻʾ ʛʨʘʤʘʪʠʢʠ ʟ ʘʢʩʽʦʤʦʶ <ʩʢʣʘʜʥʠʡ-ʚʠʨʘʟ>: 

ʊʦʜʽ: 

FIRST1(<ʧʨʠʩʚʦʶʚʘʥʥʷ>) = { a, é, z, A, é, Z}  

FIRST1(<ʚʠʨʘʟ>) = FIRST1(<ʜʦʜʘʥʦʢ> <ʦʧʝʨʘʮʽʷ1> <ʜʦʜʘʥʦʢ>) 

={  +, -, (, a, é, z, A, é, Z, 0, é9} 

FIRST1(<ʤʥʦʞʥʠʢ > <ʦʧʝʨʘʮʽʷ2> <ʤʥʦʞʥʠʢ>) = {+, -, (, a, é, z, 

A, é, Z, 0, é9} 

FIRST1((<ʚʠʨʘʟ>)) = {  (}  

FIRST1(<ʟʤʽʥʥʘ>) = { a, é, z, A, é, Z}  

FIRST1(<ʯʠʩʣʦ>) = {0, é, 9}. 

ʆʯʝʚʠʜʥʦ, ʛʨʘʤʘʪʠʢʘ  ʥʝ ʻ LL(1)-ʛʨʘʤʘʪʠʢʦʶ. ʎʝ ʚʠʧʣʠʚʘʻ ʟ ʪʦʛʦ, 

ʱʦ ʟʥʘʯʝʥʥʷ FIRST1(<ʧʨʠʩʚʦʶʚʘʥʥʷ>)žFIRST1(<ʚʠʨʘʟ>)={a, é, z, A, 

é, Z}.  

 

ɯʩʥʫʶʪʴ ʘʣʛʦʨʠʪʤʠ, ʱʦ ʧʝʨʝʪʚʦʨʶʶʪʴ ʛʨʘʤʘʪʠʢʠ, ʷʢʽ ʥʝ ʻ LL(1) 

ʥʘ LL(1). ʇʨʦʪʝ, ʷʢ ʧʨʘʚʠʣʦ ʪʘʢʽ ʘʣʛʦʨʠʪʤʠ ʜʦʩʪʘʪʥʴʦ ʩʢʣʘʜʥʽ, ʽ 
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ʟʨʫʯʥʽʰʝ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʜʣʷ ʩʠʥʪʘʢʩʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʤʝʪʦʜʦʤ 

ʨʝʢʫʨʩʠʚʥʦʛʦ ʩʧʫʩʢʫ ʟ ʧʦʚʝʨʥʝʥʥʷʤ, ʷʢʠʡ ʜʦ ʥʠʭ ʤʦʞʝ ʙʫʪʠ 

ʟʘʩʪʦʩʦʚʘʥʠʡ. ʇʨʠ ʮʴʦʤʫ ʣʝʢʩʠʯʥʠʡ ʘʥʘʣʽʟʘʪʦʨ ʤʘʪʠʤʝ ʜʦʜʘʪʢʦʚʠʡ 

ʤʝʪʦʜ, ʷʢʠʡ ʚ ʫʩʽʭ ʥʝʦʜʥʦʟʥʘʯʥʠʭ ʩʠʪʫʘʮʽʷʭ ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʨʦʟʙʦʨʫ 

ʟʘʧʘʤôʷʪʦʚʫʻ ʧʦʪʦʯʥʠʡ ʩʪʘʥ ʣʝʢʩʠʯʥʦʛʦ ʘʥʘʣʽʟʘʪʦʨʘ ʪʘ ʥʘʤʘʛʘʻʪʴʩʷ 

ʧʨʦʜʦʚʞʠʪʠ ʨʦʟʙʽʨ ʪʝʢʩʪʫ ʟʘ ʧʝʨʰʦʶ ʟ ʤʦʞʣʠʚʠʭ ʘʣʴʪʝʨʥʘʪʠʚ, ʷʢʱʦ 

ʘʣʴʪʝʨʥʘʪʠʚʘ ʚʠʷʚʠʣʘʩʴ ʥʝʚʽʨʥʦʶ, ʪʦ ʧʦʚʝʨʪʘʻʤʦʩʷ ʜʦ ʟʘʧʘʤôʷʪʦʚʘʥʦʛʦ 

ʩʪʘʥʫ ʪʘ ʧʝʨʝʛʣʷʜʘʻʤʦ ʥʘʩʪʫʧʥʫ ʘʣʴʪʝʨʥʘʪʠʚʫ. ʗʢʱʦ ʚʩʽ ʚʘʨʽʘʥʪʠ 

ʨʦʟʙʦʨʫ ʟʘʚʝʨʰʠʣʠʩʷ ʥʝʚʜʘʯʝʶ, ʪʦ ʧʦʚʝʨʪʘʻʤʦ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ 

ʧʦʤʠʣʢʫ. 

 

ɿ ʪʝʭʥʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ, ʮʝ ʚʩʝ, ʱʦ ʧʦʪʨʽʙʥʦ ʘʥʘʣʽʟʘʪʦʨʫ ʜʣʷ 

ʢʦʨʝʢʪʥʦʾ ʦʙʨʦʙʢʠ ʟʤʽʥʥʠʭ. ʆʜʥʘʢ ʧʦʢʠ ʥʝʤʘʻ ʩʧʦʩʦʙʫ ʧʨʠʩʚʦʾʪʠ ʮʠʤ 

ʟʤʽʥʥʠʤ ʟʥʘʯʝʥʥʷ. ʏʘʩʪʦ ʮʝ ʨʦʙʠʪʴʩʷ ʟʘ ʤʝʞʘʤʠ ʘʥʘʣʽʟʘʪʦʨʘ, ʘʣʝ ʚ 

ʘʥʘʣʽʟʘʪʦʨʽ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʟʥʘʢ ʨʽʚʥʦʩʪʽ ʷʢ ʟʥʘʢ ʦʧʝʨʘʮʽʾ 

ʧʨʠʩʚʦʶʚʘʥʥʷ ʡ ʟʨʦʙʠʪʠ ʦʙʨʦʙʢʫ ʮʴʦʛʦ ʟʥʘʢʘ ʯʘʩʪʠʥʦʶ ʘʥʘʣʽʟʘʪʦʨʘ. 

ʎʴʦʛʦ ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʜʝʢʽʣʴʢʦʤʘ ʩʧʦʩʦʙʘʤʠ. ʆʜʠʥ ʟ ʥʠʭ ð ʜʦʜʘʪʠ ʚ 

ʘʥʘʣʽʟʘʪʦʨ ʤʝʪʦʜ EvalExp1() (ʘʥʘʣʽʟ 

<ʧʨʠʩʚʦʶʚʘʥʥʷ>Ÿ <ʟʤʽʥʥʘ>=<ʚʠʨʘʟ>), ʧʦʢʘʟʘʥʠʡ ʥʠʞʯʝ:  
 
void EvalExp1(out double result)  
                { 
                    int varIdx;  
                    Types ttokType;  
                    string temptok en;  
                    if (tokType == Types.VARIABLE)  
                    { 
                        // ɓɍɑɜɑɏɞɔ ɝɞɌɜɟ ɗɑɖɝɑɘɟ  
                        temptoken = String.Copy(token);  
                        ttokType = tokType;  
                        // ɚɍɣɔɝɗɔɞɔ ɱəɐɑɖɝ ɓɘɱəəɚɲ  
                        varIdx = Char.ToUpper(token[0]) - 'A';  
                        GetToken();  
                        if (token != "=")  
                        { 

                            PutBack();/* ɛɚɎɑɜəɟɞɔ ɛɚɞɚɣəɟ ɗɑɖɝɑɘɟ ɞɌ 
ɎɱɐəɚɎɔɞɔ ɝɞɌɜɟ ɗɑɖɝɑɘɟ - ɢɑ əɑ ɛɜɔɝɎɚɪɎɌəəɫ*/ 

                            token = String.Copy(temptoken);  
                            tokType = ttokType;  
                        } 
                        else 
                        { 
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// ɚɞɜɔɘɌɞɔ əɌɝɞɟɛəɟ ɣɌɝɞɔəɟ ɎɔɜɌɓɟ  
                            GetToken();  
              EvalExp2(out result);  
                            vars[varIdx] = result;  
                            return;  
                        } 
                    } 
                    EvalExp2(out result);  
                } 

ʗʢ ʚʠʜʥʦ, ʮʴʦʤʫ ʤʝʪʦʜʫ ʜʦʚʦʜʠʪʴʩʷ ʟʘʛʣʷʜʘʪʠ ʚʧʝʨʝʜ, ʱʦʙ 

ʚʠʟʥʘʯʠʪʠ, ʯʠ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘʩʧʨʘʚʜʽ ʧʨʠʩʚʦʶʚʘʥʥʷ. ʎʝ ʧʦʚ'ʷʟʘʥʝ ʟ ʪʠʤ, 

ʱʦ ʽʤ'ʷ ʟʤʽʥʥʦʾ ʟʘʚʞʜʠ ʧʝʨʝʙʫʚʘʻ ʧʝʨʝʜ ʦʧʝʨʘʪʦʨʦʤ ʧʨʠʩʚʦʶʚʘʥʥʷ, ʘʣʝ 

ʩʘʤʝ ʧʦ ʩʦʙʽ ʥʘʷʚʥʽʩʪʴ ʽʤʝʥʽ ʟʤʽʥʥʦʾ ʥʝ ʛʘʨʘʥʪʫʻ, ʱʦ ʟʘ ʥʝʶ ʧʽʜʝ 

ʧʨʠʩʚʦʶʚʘʥʥʷ. ɯʥʘʢʰʝ ʢʘʞʫʯʠ, ʘʥʘʣʽʟʘʪʦʨ ʩʧʨʠʡʤʘʻ ʚʠʨʘʟ ɸ = 100 ʷʢ 

ʧʨʠʩʚʦʶʚʘʥʥʷ, ʧʨʠʯʦʤʫ ʚʽʥ ʤʦʞʝ ʚʠʟʥʘʯʠʪʠ, ʱʦ ɸ / 10 ʥʠʤ ʥʝ ʻ. ɼʣʷ 

ʮʴʦʛʦ ʤʝʪʦʜ EvalExp1() ʟʯʠʪʫʻ ʟ ʚʭʽʜʥʦʛʦ ʧʦʪʦʢʫ ʥʘʩʪʫʧʥʫ ʣʝʢʩʝʤʫ. 

ʗʢʱʦ ʮʷ ʣʝʢʩʝʤʘ ʥʝ ʻ ʟʥʘʢʦʤ ʨʽʚʥʦʩʪʽ, ʚʦʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ 

PutBack() ʧʦʚʝʨʪʘʻʪʴʩʷ ʜʣʷ ʥʘʩʪʫʧʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ:  
//ɛɚɎɑɜɞɌɯɘɚ ɗɑɖɝɑɘɟ  
void PutBack()  
                { 
                    for (int i = 0; i < token.Length; i++) expIdx -- ; 
                } 
 

Evaluate() <ʩʢʣʘʜʥʠʡ-ʚʠʨʘʟ>Ÿ <ʧʨʠʩʚʦʶʚʘʥʥʷ> | <ʚʠʨʘʟ>  

EvalExp1() <ʧʨʠʩʚʦʶʚʘʥʥʷ>Ÿ <ʟʤʽʥʥʘ>=<ʚʠʨʘʟ> 

EvalExp2() <ʚʠʨʘʟ>Ÿ <ʜʦʜʘʥʦʢ> <ʦʧʝʨʘʮʽʷ1> <ʜʦʜʘʥʦʢ>  

EvalExp3()  <ʜʦʜʘʥʦʢ> Ÿ <ʤʥʦʞʥʠʢ > <ʦʧʝʨʘʮʽʷ2> <ʤʥʦʞʥʠʢ>  

EvalExp4() <ʤʥʦʞʥʠʢ> Ÿ <ʩʪʝʧʽʥʴ><ʦʧʝʨʘʮʽʷ3 > <ʤʥʦʞʥʠʢ> 

EvalExp5() <ʩʪʝʧʽʥʴ> Ÿ <ʦʧʝʨʘʮʽʷ1>(<ʚʠʨʘʟ>) | (<ʚʠʨʘʟ>)| 

<ʟʤʽʥʥʘ> | <ʯʠʩʣʦ> 

<ʦʧʝʨʘʮʽʷ1> Ÿ + | - 

<ʦʧʝʨʘʮʽʷ2> Ÿ * | / | %  

<ʦʧʝʨʘʮʽʷ3> Ÿ ^  

<ʯʠʩʣʦ> Ÿ (<ʮʠʬʨʘ>)* 

<ʮʠʬʨʘ> Ÿ 0 | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9  

<ʟʤʽʥʥʘ> Ÿ a | b | é | z | A | B | é | Z  
 
namespace MyExcel1  
{ 
    //ɖɗɌɝ, ɥɚ ɎɔɖɗɪɣɌɯ ɛɚɘɔɗɖɔ ɐɗɫ ɌəɌɗɔɓɌɞɚɜɌ 
    class ParserException : ApplicationException  
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    { 
        public ParserException(string str) : base(str) { }  
        public override string ToString()  
        { return  Message; } 
    } 
    class Parser  
    { 
         enum Types { NONE, DELIMITER, VARIABLE, NUMBER 

}; //ɗɑɖɝɑɘɔ. 

         enum Errors { SYNTAX, UNBALPARENS, NOEXP, 
DIVBYZERO }; // ɛɚɘɔɗɖɔ. 

        string exp; // ɜɫɐɚɖ ɎɔɜɌɓɟ 
        int expIdx; // ɛɚɞɚɣəɔɕ ɱəɐɑɖɝ ɟ ɎɔɜɌɓɱ 

        string token; // ɛɚɞɚɣəɌ ɗɑɖɝɑɘɌ 
        Types tokType; // ɞɔɛ ɗɑɖɝɑɘɔ 
        // ȸɌɝɔɎ ɐɗɫ ɓɘɱəəɔɡ 
        double[] vars = new double[26];  
        public Parser()  
        { 
            // ȣəɱɢɱɌɗɱɓɟɯɘɚ ɓɘɱəəɱ əɟɗɨɚɎɔɘɔ ɓəɌɣɑəəɫɘɔ. 
            for (int i = 0; i < vars.Length; i++)  
                vars[i] = 0.0;  
        } 
 
/* ȾɚɣɖɌ Ɏɡɚɐɟ ɌəɌɗɱɓɌɞɚɜɌ. */ 
        public double Evaluate(string expstr)  
        { 
            double result;  
            exp = expstr;  
            expIdx = 0;  
            try  
            { 
                GetToken();  
                if (token == "")  
                { 
                    SyntaxErr(Errors.NOEXP); // ȮɔɜɌɓ Ɏɱɐɝɟɞəɱɕ 

                    return 0.0;  

                } 
                EvalExp1(out resul t);  
                if (token != "") /* ɚɝɞɌəəɫ ɗɑɖɝɑɘɌ ɛɚɎɔəəɌ ɍɟɞɔ 

əɟɗɨɚɎɌ */ 
                    SyntaxErr(Errors.SYNTAX);  
                return result;  
            } 



138 
 

            catch (ParserException exc)  
            { 
  
                Console.Write Line(exc);  
                return 0.0;  
            } 
        } 
 
        // ȺɍɜɚɍɖɌ ɛɜɔɝɎɚɪɎɌəəɫ 

        void EvalExp1(out double result)  
        { 
            int varIdx;  
            Types ttokType;  

            string temptoken;  
            if (tokType == Types.VARIABLE)  
            { 
                // ɓɍɑɜɑɏɞɔ ɝɞɌɜɟ ɗɑɖɝɑɘɟ  
                temptoken = String.Copy(token);  
                ttokType = tokType;  
                // ɚɍɣɔɝɗɔɞɔ ɱəɐɑɖɝ ɓɘɱəəɚɲ  
                varIdx = Char.ToUpper(token[0]) - 'A';  
                GetToken();  
                if (token != "=")  
                { 
                  PutBack();// ɛɚɎɑɜəɟɞɔ ɛɚɞɚɣəɟ ɗɑɖɝɑɘɟ  Ɏ ɛɚɞɚɖ 
//ɎɱɐəɚɎɔɞɔ ɝɞɌɜɟ ɗɑɖɝɑɘɟ - ɢɑ əɑ ɛɜɔɝɎɚɪɎɌəəɫ 
                    token = String.Copy(temptoken);  
                    tokType = ttokType;  
                } 
                else 
                { 
                    GetToken();// ɚɞɜɔɘɌɞɔ əɌɝɞɟɛəɟ ɣɌɝɞɔəɟ 

ɎɔɜɌɓɟ  
                    EvalExp2(out result);  
                    vars[varIdx] = result;  
                    return;  

                } 

            } 
  
            EvalExp2(out result);  
        } 
  
// ȰɚɐɌɎɌəəɫ Ɍɍɚ ɎɱɐəɱɘɌəəɫ ɐɎɚɡ ɐɚɐɌəɖɱɎ 
        void EvalExp2(out double result)  
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        { 
            string op;  
            double partialResult;  
  
            EvalExp3(out result);  
            while ((op = token) == "+" || op == " -") 
            { 
                GetToken();  
                EvalExp3(out partialResult);  

                switch (op)  
                { 
                    case "-": 
                        result = result - partialResult;  

                        break;  
                    case "+":  
                        result = result + partialResult;  
                        break;  
                } 
            } 
        } 
// Ȯɔɖɚəɟɯɘɚ ɘəɚɒɑəəɫ ɣɔ ɐɱɗɑəəɫ ɐɚɟɡ ɘəɚɒəɔɖɱɎ 
        void EvalExp3(out double result)  
        { 
            string op;  
            double partialResult = 0.0;  
            EvalExp4(out result);  
            while ((op = token) == "*" || op == "/" || op ==  "%") 
            { 
                GetToken();  
                EvalExp4(out partialResult);  
                switch (op)  
                { 
                    case "*":  
                        result = result * partialResult;  
                        break;  
                    case "/":  

                        if (partialResult == 0.0)  

                            SyntaxErr(Errors.DIVBYZERO);  
                        result = result / partialResult;  
                        break;  
                    case "%":  
                        if (partialResult == 0.0)  
                            SyntaxErr(Errors.DIVBYZERO);  
                        result = (int)result % (int)partialResult;  
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                        break;  
                } 
            } 
        } 
 // Ȼɱɐəɑɝɑəəɫ ɐɚ ɝɞɑɛɑəɱ  
        void EvalExp4(out double result)  
        { 
            double partialResult, ex;  
            int t;  

            EvalExp5(out result);  
            if (token == "^")  
            { 
                GetToken();  

                EvalExp4(out partialResult);  
                ex = result;  
                if (partialResult == 0.0)  
                { 
                    result = 1.0;  
                    return;  
                } 
                for (t = (int)partialResult - 1; t > 0; t -- ) 
                    result = result * (double)ex;  
            } 
        } 
  
        // ȸəɚɒɑəəɫ ɟəɌɜəɔɡ ɚɛɑɜɌɞɚɜɱɎ + ɕ -.  
        void EvalExp5(out double result)  
        { 
            string op;  
  
            op = "";  
            if ((tokType == Type s.DELIMITER) && token == "+" || 

token == " -") 
            { 
                op = token;  
                GetToken();  

            } 

            EvalExp6(out result);  
            if (op == " -") result = -result;  
        } 
// Ⱥɍɣɔɝɗɑəəɫ ɎɔɜɌɓɱɎ Ɏ ɐɟɒɖɌɡ 
        void EvalExp6(out double result)  
        { 
            if ((token == "("))  



141 
 

            { 
                GetToken();  
                EvalExp2(out result);  
                if (token != ")")  
                    SyntaxErr(Errors.UNBALPARENS);  
                GetToken();  
            } 
            else Atom(out result);  
        } 

        // ȺɐɑɜɒɌəəɫ ɓəɌɣɑəəɫ ɣɔɝɗɌ, Ɍɍɚ ɓɘɱəəɚɲ  
        void Atom(out double result)  
        { 
            switch (tokType)  

            { 
                case Types.NUMBER:  
                    try  
                    { 
                        result = Double.Parse(token);  
                    } 
                    catch (FormatException)  
                    { 
                        result = 0.0;  
                        SyntaxErr(Erro rs.SYNTAX);  
                    } 
                    GetToken();  
                    return;  
                case Types.VARIABLE:  
                    result = FindVar(token);  
                    GetToken();  
                    return;  
                default:  
                    result = 0.0;  
                    SyntaxErr(Errors.SYNTAX);  
                    break;  
            } 
        } 

// ȻɚɎɑɜɞɌɯɘɚ ɓəɌɣɑəəɫ ɓɘɱəəɚɲ 

        double FindVar(string vname)  
        { 
            if (!Char.IsLetter(vname[0]))  
            { 
                SyntaxErr(Errors.SYNTAX);  
                return 0.0;  
            } 
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            return vars[Char.ToUpper(vname[0]) - 'A'];  
        } 
        //ɛɚɎɑɜɞɌɯɘɚ ɗɑɖɝɑɘɟ ɟ Ɏɡɱɐəɔɕ ɛɚɞɱɖ. 
        void PutBack()  
        { 
            for (int i = 0; i < token.Length; i++) expIdx -- ; 
        } 
        // Ⱥɍɜɚɍɗɫɯɘɚ ɝɔəɞɌɖɝɔɣəɟ ɛɚɘɔɗɖɟ 
        void SyntaxErr(Errors error)  

        { 
            string[] err ={  
                         "ȽɔəɞɌɖɝɔɣɑɝɖɌɫ ɚɚɤɔɍɖɌ", 
                         "ȰɔɝɍɌɗɌəɝ ɝɖɚɍɚɖ", 

                         "ȮɧɜɌɒɑəɔɑ ɚɞɝɟɞɝɞɎɑɞ", 
                         "Ȱɑɗɑəɔɑ əɌ əɟɗɨ"}; 
            throw new ParserException(err[(int)error]);  
        } 
// ɚɞɜɔɘɟɯɘɚ əɌɝɞɟɛəɟ ɗɑɖɝɑɘɟ 
        void GetToken()  
        { 
            tokTyp e = Types.NONE;  
            token = "";  
            if (expIdx == exp.Length) return; //ɖɱəɑɢɨ ɎɔɜɌɓɟ 
            // ɛɜɚɛɟɝɖɌɯɘɚ ɛɜɚɍɱɗ 
            while (expIdx < exp.Length && 

Char.IsWhiteSpace(exp[expIdx])) ++expIdx;  
            // ɁɎɚɝɞɚɎɔɕ ɛɜɚɍɱɗ  
            if (expIdx == exp.Length) return;  
            if (IsDelim(exp[expIdx]))  
            { 
                token += exp[expIdx];  
                expIdx++;  
                tokType = Types.DELIMITER;  
            } 
            else if (Char.IsLetter(exp[e xpIdx]))  
            { 

                // ɂɑ ɓɘɱəəɌ? 

                while (!IsDelim(exp[expIdx]))  
                { 
                    token += exp[expIdx];  
                    expIdx++;  
                    if (expIdx >= exp.Length) break;  
                } 
                tokType = Types.VARIABLE;  
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            } 
            else if (Char.IsDigit(exp[expIdx]))  
            { 
                // ɂɑ ɣɔɝɗɚ? 
                while (!IsDelim(exp[expIdx]))  
                { 
                    token += exp[expIdx];  
                    expIdx++;  
                    if (expIdx >= exp.Length) break;  

                } 
                tokType = Types.NUMBER;  
            } 
        } 

        // ȸɑɞɚɐ ɛɚɎɑɜɞɌɯ ɓəɌɣɑəəɫ true, 
        // ɫɖɥɚ ɝ - ɜɚɓɐɱɗɨəɔɖ 
        bool IsDel im(char c)  
        { 
            if (("+ -/*%^=()".IndexOf(c) != -1)) 
                return true;  
            return false;  
        } 
    } 
} 
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ʂʘʣʴʢʫʣʷʪʦʨ (ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ 1) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ANTLR4 1 

http://www.antlr.org/ 

https://github.com/sharwell/antlr4cs 

https://dzone.com/articles/getting-started-with-antlr-in-c 

 

Step 2: Install ANTLR Language Support for Visual Studio (optional) 

(https://github.com/sharwell/antlr4cs) 

ɼʣʷ Visual Studio 2019 ʧʨʦʧʫʩʪʠʪʠ (4.11.2019) 

This step is optional, but highly recommended for users working with a 

version of Visual Studio that the extension supports. If you have one of the 

Express Editions of Visual Studio, or would like to skip this step, move on 

to the following step. 

1. Open Visual Studio 

2. Select Tools Ÿ Extensions and Updates... 

3. In the left pane, select Online 

4. In the top right, type ANTLR  to search for extensions 

5. If your version of Visual Studio is supported, the results pane will 

show the extension ANTLR Language Support by Sam 

Harwell . You can click the result and then select Download to 

install the extension. 

6. Restart Visual Studio after installing the extension 

Step 3: Update the NuGet Package Manager 

                                           

1
 ANTLR  (ʘʥʛʣ. Another Tool For Language Recognition) ð ʛʝʥʝʨʘʪʦʨ ʩʠʥʪʘʢʩʠʯʥʠʭ 

ʘʥʘʣʽʟʘʪʦʨʽʚ, ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʯʥʦ ʩʪʚʦʨʶʚʘʪʠ ʧʨʦʛʨʘʤʫ-ʧʘʨʩʝʨ (ʷʢ ʽ ʣʝʢʩʠʯʥʠʡ 
ʘʥʘʣʽʟʘʪʦʨ) ʦʜʥʽʻʶ ʟ ʜʝʢʽʣʴʢʦʭ ʮʽʣʴʦʚʠʭ ʤʦʚ 
ʧʨʦʛʨʘʤʫʚʘʥʥʷ (Java, C++, C#, Python, Ruby) ʟʘ ʦʧʠʩʦʤ LL(*)-ʛʨʘʤʘʪʠʢʠ ʤʦʚʦʶ. 
ɼʦʟʚʦʣʷʻ ʢʦʥʩʪʨʫʶʚʘʪʠ ʢʦʤʧʽʣʷʪʦʨʠ, ʽʥʪʝʨʧʨʝʪʘʪʦʨʠ, ʪʨʘʥʩʣʷʪʦʨʠ ʟ 
ʨʽʟʥʠʭ ʬʦʨʤʘʣʴʥʠʭ ʤʦʚ. ʊʘʢʦʞ, ʥʘʜʘʻ ʟʨʫʯʥʽ ʟʘʩʦʙʠ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʧʽʩʣʷ 
ʧʦʤʠʣʦʢ, ʽ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʥʠʭ. ANTLR ð ʧʨʦʜʦʚʞʝʥʥʷ PCCTS (Purdue 
Compiler Construction Tool Set), ʷʢʠʡ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ 1989 ʨʦʢʫ. 

ʆʩʥʦʚʦʧʦʣʦʞʥʠʢʦʤ ʧʨʦʻʢʪʫ ʻ ʧʨʦʬʝʩʦʨ ʊʝʨʝʥʩ ʇʘʨʨ ʟ ʋʥʽʚʝʨʩʠʪʝʪʫ ʉʘʥ-
ʌʨʘʥʮʠʩʢʦ. ANTLR ð ʧʨʦʻʢʪ ʟ ʚʽʜʢʨʠʪʠʤ ʢʦʜʦʤ, ʚʝʨʩʽʷ 3.0 ʧʦʰʠʨʶʻʪʴʩʷ ʟʘ 
ʣʽʮʝʥʟʽʻʶ BSD. 

 

http://www.antlr.org/
https://github.com/sharwell/antlr4cs
https://dzone.com/articles/getting-started-with-antlr-in-c
https://github.com/sharwell/antlr4cs
https://uk.wikipedia.org/wiki/%D0%9F%D0%B0%D1%80%D1%81%D0%B5%D1%80
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For nearly all Visual Studio 2010 and newer installations 

1. Open Visual Studio 

2. Select Tools Ÿ Extensions and Updates (Extensions 

Ÿ Manage Extensions for VS2019)... 

3. In the left pane, select Updates, then select Product Updates 

4. Wait for ~10 seconds while the application checks for updates (it 

might not notify you that it's checking in the background) 

5. If an update for NuGet Package Manager  is listed in the results, 

click to update it 

6. Repeat steps 3-5 for any other sections listed under Updates in the 

left pane 

7. If you updated NuGet, restart Visual Studio before continuing to 

Step 4 below 

For Visual Studio 2008, and Visual C# 2010 Express Edition 

 

These versions of Visual Studio do not support the NuGet Package Manager 

extension, but the C# target for ANTLR 4 does support .NET 2.0 and higher 

so you should be able to use the command line NuGet utility instead of 

working directly within Visual Studio. 

Step 4: Install ANTLR 4 support in a C# project 

http://docs.nuget.org/docs/start-here/installing-nuget


146 
 

 

 

For nearly all Visual Studio 2010 and newer installations 
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1. Create or open a C# project which will use ANTLR 

2. Right click the top-level solution node in the Solution Explorer 

window and select Manage NuGet Packages for Solution... 

3. In the left pane, select Online (Browse), then select nuget.org 

4. At the top of the middle pane, if a drop down says Stable Only, 

change the selection to Include Prerelease 

5. In the top right, type Antlr4  to search for the package 

6. In the search results, locate and select the package called ANTLR 

4. In the right pane, verify that the Id  is listed as exactly Antlr4 . 

7. Click install on the search result 

Select the C# projects you want to add support for 

ANTLR 4 to, and click OK to update those projects 
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ʇʨʠ ʚʩʪʘʥʦʚʣʝʥʦʤʫ ANTLR Language Support: 
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Using templates provided by the ANTLR Language Support extension 

1. Right click the project (or subfolder) in Solution Explorer  where 

the new grammar should be placed 

2. Select Add Ÿ New Item... 

3. In the left pane, expand Visual C# Items and select ANTLR  

4. Select one of the ANTLR 4 templates and give it a name, and 

click Add to create the new grammar file and add it to the project 

 
 



151 
 

 

 
ɹʝʟ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ANTLR Language Support (VS 2019 ʥʘ 

04.11.2019): 

Without using the ANTLR Language Support extension 
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1. Right click the project (or subfolder) in Solution Explorer where 

the new grammar should be placed 

2. Select Add Ÿ New Item... 

3. In the left pane, expand Visual C# Items and select General 

4. In the middle pane, select Text File 

5. In the name box, type the complete name of the grammar file 

(including the .g4 extension), e.g. CustomLanguage.g4, and 

click Add to create the new file and add it to the project 

6. Select File Ÿ Advanced Save Options... 

7. For Encoding, select Unicode (UTF-8 without signature) - 

Codepage 65001 

8. Click OK , and then save the file 

9. Add the grammar declaration at the top of the file, e.g. the 

following for a grammar named CustomLanguage.g4 

grammar CustomLanguage; 

10. Follow step 2 of the Add an existing grammar to the 

project section below to configure the build properties of the 

newly added grammar file 
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ʅʝʟʘʣʝʞʥʦ ʚʽʜ ʚʩʪʘʥʦʚʣʝʥʥʷ ANTLR Language Support: 

 
grammar  LabCalculator ;2 

                                           

2
  

(...) ʧʽʜʧʨʘʚʠʣʦ 

(...)* ʧʦʚʪʦʨʝʥʥʷ ʧʽʜʧʨʘʚʠʣʘ 0 ʯʠ ʙʽʣʴʰʝ ʨʘʟʽʚ 

(...)+ ʇʦʚʪʦʨʝʥʥʷ ʧʽʜʧʨʘʚʠʣʘ 1 ʯʠ ʙʽʣʴʰʝ ʨʘʟʽʚ 

(...)? ʧʽʜʧʨʘʚʠʣʦ, ʤʦʞʝ ʙʫʪʠ ʚʽʜʩʫʪʥʻ 

{...} ʩʝʤʘʥʪʠʯʥʽ ʜʽʾ 

[...] ʧʘʨʘʤʝʪʨʠ ʧʨʘʚʠʣʘ 

| ʦʧʝʨʘʪʦʨ ʘʣʴʪʝʨʥʘʪʠʚʠ 

.. ʦʧʝʨʘʪʦʨ ʜʽʘʧʘʟʦʥʫ 

~ ʟʘʧʝʨʝʯʝʥʥʷ 

. ʜʦʚʽʣʴʥʠʡ ʩʠʤʚʦʣ 
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/*  
 * Parser Rules  
 */  
 
compileUnit  : expression  EOF; 
 
expression  : 

 LPAREN expression  RPAREN #ParenthesizedExpr  
 | expression  EXPONENT  expression  #ExponentialExpr  
    | expression  operatorToken =(MULTIPLY  | DIVIDE ) expression  
#Multipl icativeExpr  

 | expression  operatorToken =(ADD  | SUBTRACT ) expression  
#AdditiveExpr  
 | NUMBER  #NumberExpr  
 | IDENTIFIER  #IdentifierExpr  
 ;  
 
/*  
 * Lexer Rules  
 */  
 
NUMBER  : INT ('.'  INT)?;  
IDENTIFIER  : [a-zA-Z]+[1-9][0-9]+; 
 
INT : ('0' .. '9' )+; 
 
EXPONENT  : '^' ; 
MULTIPLY  : '*' ; 
DIVIDE  : '/' ; 
SUBTRACT  : '-'; 
ADD  : '+'; 
LPAREN : '('; 
RPAREN : ')'; 
 

WS : [  \ t \ r \ n ] -> channel (HIDDEN ); 

                                           
= ʧʨʠʩʚʦʶʚʘʥʥʷ 

: ʤʽʪʢʘ ʧʦʯʘʪʢʫ 

; ʤʽʪʢʘ ʟʘʢʽʥʯʝʥʥʷ ʧʨʘʚʠʣʘ 
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ʇʨʠ ʚʩʪʘʥʦʚʣʝʥʦʤʫ ANTLR Language Support: 

 

 
ɹʝʟ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ANTLR Language Support (VS 2019 ʥʘ 

04.11.2019): 

If you have the ANTLR Language Support extension installed, this step is 

automatically performed. Otherwise, you will need to right click the 
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grammar file in Solution Explorer and select Properties. In the properties 

window, configure the following items. 

ǒ Build Action : Antlr4 

ǒ Custom Tool: MSBuild:Compile 

ǒ Custom Tool Namespace: The complete name of the namespace 

you want the generated classes to be located within. The ANTLR 

Language Support extension configures this field according to the 

root namespace configured for the C# project combined with the 

subfolder within the project where the grammar is located. 

ɿʘʢʨʠʡʪʝ ʪʘ ʚʽʜʢʨʠʡʪʝ ʟʘʥʦʚʦ Visual Studio ʟ ɺʘʰʠʤ ʧʨʦʻʢʪʦʤ 
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ʅʝʟʘʣʝʞʥʦ ʚʽʜ ʚʩʪʘʥʦʚʣʝʥʥʷ ANTLR Language Support: 
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using  System;  
using  System.Collections.Generi c; 
using  System.Diagnostics;  
using  System.Linq;  
using  System.Text;  
using  System.Threading.Tasks;  
 
namespace  LabCalculator  
{     
       class  LabCalculatorVisitor  : LabCalculatorBaseVisitor< double > 
    { 
       //ɞɌɍɗɔɢɫ ɱɐɑəɞɔɠɱɖɌɞɚɜɱɎ (ɞɟɞ ɐɗɫ ɛɜɔɖɗɌɐɟ) 
       //Ɏ ɗɌɍɚɜɌɞɚɜəɱɕ ɜɚɍɚɞɱ ɓɌɘɱəɔɞɔ əɌ ɝɎɚɪ!!!! 
        Dictionary< string , double > tableIdentifier = new 
Dictionary< string , double >(); 
         
        public  override  double  
VisitCompileUnit(LabCalculatorParser.CompileUnitContext context)  

        { 
            return  Visit(context.expression());  
        } 

 
        public  override  double  
VisitNumberExpr(LabCalculatorParser.NumberExprContext context)  
        { 
            var  result = double .Parse(context.GetText());  
            Debug.WriteLine(result);  
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            return  result;  
        } 
 
        //IdentifierExpr  
        public  override  double  
VisitIdentifierExpr(LabCalculatorParser.IdentifierExprContext 
context)  
        { 

            var  result = context.GetText();  
            double  value;  
            //Ɏɔɐɚɍɟɞɔ ɓəɌɣɑəəɫ ɓɘɱəəɚɲ ɓ ɞɌɍɗɔɢɱ 
            if  (tableIdentifier.TryGetValue(result.ToString(), out  value))  

            { 
                return  value;  
            } 
            else 
            { 
                return  0.0;  
            } 
        } 
 
        public  override  double  
VisitParenthesizedExpr(LabCalculatorParser.ParenthesizedExprCont
ext context)  
        { 
            return  Visit(context.expression());  
        } 
 
        public  override  double  
VisitExponentialExpr(LabCalculatorParser.Exponen tialExprContext 
context)  
        { 
            var  left = WalkLeft(context);  
            var  right = WalkRight(context);  
 

            Debug.WriteLine( "{0} ^ {1}" , left, right);  

            return  System.Math.Pow(left, right);  
        } 
 
        public  override  double  
VisitAdditiveExpr(LabCalculatorParser.AdditiveExprContext context)  
        { 
            var  left = WalkLeft(context);  
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            var  right = WalkRight(context);  
 
            if  (context.operatorToken.Type == LabCalculatorLexer.ADD)  
            { 
                Debug.WriteLine( "{0} + {1}", left, right);  
                return  left + right;  
            } 
            else //LabCalculatorLexer.SUBTRACT  
            { 

                Debug.WriteLine( "{0} - {1}", left, right);  
                return  left - right;  
            } 
        } 

 
        public  override  double  
VisitMultiplicativeExpr(LabCalculatorParser.MultiplicativeExprConte
xt context)  
        { 
            var  left = WalkLeft(context);  
            var  right = WalkRight(context);  
 
            if  (context.operatorToken.Type == 
LabCalculatorLexer.MULTIPLY)  
            { 
                Debug.WriteLine( "{0} * {1}", left, right);  
                return  left * right;  
            } 
            else //LabCalculatorLexer.DIVIDE  
            { 
                Debug.WriteLine( "{0} / {1}" , left, right);  
                return  left / right;  
            } 
        } 
 
        private  double  
WalkLeft(LabCalculatorParser.ExpressionContext context)  

        { 

            return  
Visit(context.GetRuleContext<LabCa lculatorParser.ExpressionConte
xt>(0));  
        } 
 
        private  double  
WalkRight(LabCalculatorParser.ExpressionContext context)  
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        { 
            return  
Visit(context.GetRuleContext<LabCalculatorParser.ExpressionConte
xt>(1));  
        } 
    } 
} 
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using  Antlr4.Runtime;  
using  System;  
using  System.Collections.Generic;  
using  System.Linq;  
using  System.Text;  
using  System.Threading.Tasks;  
 

namespace  LabCalculator  
{ 
    class  ThrowExceptionErrorListener  : BaseErrorListener, 
IAntlrErrorListener< int > 
    { 
        //BaseErrorListener implementation  
        public  override  void  SyntaxError(IRecognizer recognizer, IToken 
offendingSymbol, int  line, int  charPositionInLine, string  msg, 
RecognitionException e)  

        { 
            throw  new ArgumentException( "Inv alid Expression: {0}" , 
msg, e);  
        } 
 
        //IAntlrErrorListener<int> implementation  


















































































































































































































