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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʀʥʬʦʨʤʘʪʠʢʘ (Computer Science) ʷʚʣʷʝʪʩʷ 

ʩʘʤʦʡ ʥʫʞʥʦʡ ʠ ʩʘʤʦʡ ʚʘʞʥʦʡ ʥʘʫʢʦʡ, ʧʦʪʦʤʫ ʯʪʦ ʥʝʪ ʥʠ ʦʜʥʦʡ 

ʦʙʣʘʩʪʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʚ ʢʦʪʦʨʦʡ ʥʝ 

ʧʨʠʤʝʥʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʥʬʦʨʤʘʪʠʢʠ. ʅʘʧʨʠʤʝʨ, ʩ ʧʦʤʦʱʴʶ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤ rʨʝʰʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʟʘʜʘʯʠ, ʩʦʟʜʘʶʪʩʷ 
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ʢʘʨʪʠʥʳ, ʜʦʢʘʟʳʚʘʶʪʩʷ ʪʝʦʨʝʤʳ, ʠʩʧʦʣʥʷʝʪʩʷ ʤʫʟʳʢʘ, ʠʛʨʘʶʪʩʷ 

ʠʛʨʳ ʠ ʩʦʚʝʨʰʘʶʪʩʷ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʜʝʡʩʪʚʠʷ. 

ʉ ʠʥʬʦʨʤʘʪʠʢʦʡ ʩʚʷʟʳʚʘʶʪ ʥʦʚʫʶ ʨʝʚʦʣʶʮʠʶ ʦʙʱʝʩʪʚʘ, 

ʧʦʩʣʝ ʨʝʚʦʣʶʮʠʠ ʦʩʚʦʝʥʠʷ ʚʝʱʝʩʪʚʘ ʠ ʵʥʝʨʛʠʠ, ʚʣʠʷʶʱʫʶ ʥʝ 

ʪʦʣʴʢʦ ʥʘ ʤʘʪʝʨʠʘʣʴʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʦ ʠ ʥʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʠ 

ʜʫʭʦʚʥʳʝ ʞʠʟʥʠ, ʢʦʨʝʥʥʳʤ ʦʙʨʘʟʦʤ ʧʨʝʦʙʨʘʟʫʷ ʠʭ ʩ ʧʦʤʦʱʴʶ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ, ʧʦʟʚʦʣʷʶʱʠʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯ ʩʙʦʨʘ, ʦʙʨʘʙʦʪʢʠ ʠ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ.  

ʀʥʬʦʨʤʘʪʠʢʘ ʟʘʥʠʤʘʝʪʩʷ ʧʨʦʙʣʝʤʘʤʠ ʨʝʰʝʥʠ ̫ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ 

ʠʟ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʠ ʩʦʟʜʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʦʪʜʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʧʦʤʦʱʴʶ 

ʧʨʦʛʨʘʤʤ ʥʘ ʷʟʳʢʝ ʢʦʤʧʴʶʪʝʨʘ.  

ʀʥʬʦʨʤʘʪʠʢʘ ʩʦʩʪʦʠʪ ʠʟ ʊʝʭʥʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ï Hardware 

(ʊʚʝʨʜʳʝ ʩʨʝʜʩʪʚʘ), ʇʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ï Software (ʄʷʛʢʠʝ 

ʩʨʝʜʩʪʚʘ) ʠ ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ï Brainware (ʋʤʥʳʝ 

ʩʨʝʜʩʪʚʘ). 

ʇʨʝʜʣʘʛʘʝʤʳʡ ʫʯʝʙʥʠʢ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʙʫʯʝʥʠʷ ʦʩʥʦʚ ʵʪʠʭ 

ʯʘʩʪʝʡ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʚ ʥʝʤ ʠʤʝʶʪʩʷ ʦʜʥʦʠʤʝʥʥʳʝ ʩ ʥʠʤʠ ʪʨʠ 

ʤʦʜʫʣʷ. ɺ ʢʘʞʜʦʤ ʤʦʜʫʣʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʝʛʦ ʪʝʤʦʡ ʜʘʶʪʩʷ 

ʢʣʶʯʝʚʳʝ ʩʣʦʚʘ, ʧʦʢʘʟʳʚʘʝʪʩʷ ʦʥʪʦʣʦʛʠʯʝʩʢʘʷ (ʩʪʨʫʢʪʫʨʥʘʷ ʠ 

ʩʤʳʩʣʦʚʘʷ) ʤʦʜʝʣʴ ʦʩʥʦʚʥʦʛʦ ʧʦʥʷʪʠʷ, ʠʟʣʘʛʘʝʪʩʷ ʫʯʝʙʥʳʡ 

ʤʘʪʝʨʠʘʣ ʠ ʚʤʝʩʪʝ ʩ ʥʠʤʠ ʨʝʰʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ 

ʦʙʫʯʝʥʠʷ: 1) ʜʣʷ ʦʟʥʘʢʦʤʣʝʥʠʷ (ʧʨʝʟʝʥʪʘʮʠʠ) ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʜʘʝʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ; 2) ʜʣʷ ʦʩʤʳʩʣʝʥʠʷ 

(ʩʝʤʘʥʪʠʟʘʮʠʠ) ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʨʘʟʙʠʨʘʶʪʩʷ ʧʨʠʤʝʨʳ; 3) ʜʣʷ 

ʟʘʢʨʝʧʣʝʥʠʷ (ʚʘʣʠʜʘʮʠʠ) ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʝʜʣʘʛʘʶʪʩʷ ʟʘʜʘʥʠʷ; 
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4) ʜʣʷ ʧʨʦʚʝʨʢʠ (ʚʝʨʠʬʠʢʘʮʠʠ) ʦʟʥʘʢʦʤʣʝʥʥʦʛʦ, ʦʩʤʳʩʣʝʥʥʦʛʦ, 

ʟʘʢʨʝʧʣʝʥʥʦʛʦ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʪʘʚʷʪʩʷ ʚʦʧʨʦʩʳ; 5) ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʦʮʝʥʢʠ (ʨʝʡʪʠʥʛʘ) ʧʦ ʧʦʣʫʯʝʥʥʦʤʫ ʟʥʘʥʠʶ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʝʩʪʳ. ɺ ʢʦʥʮʝ ʫʯʝʙʥʠʢʘ ʜʘʶʪʩʷ ʦʪʚʝʪʳ ʥʘ 

ʟʘʜʘʥʠʷ, ʚʦʧʨʦʩʳ ʠ ʪʝʩʪʳ.  

ɺ ʤʦʜʫʣʝ ʦʙʲʝʢʪʳ ʠʥʬʦʨʤʘʪʠʢʠ ʨʘʩʩʤʦʪʨʝʥʳ ʙʣʦʢʠ 

ʠʥʬʦʨʤʘʮʠʷ, ʚʝʣʠʯʠʥʳ, ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ, ʛʜʝ ʜʘʥʳ ʩʣʝʜʫʶʱʠʝ 

ʫʨʦʢʠ: ʠʥʬʦʨʤʘʮʠʷ ï ʦʧʨʝʜʝʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ, ʩʦʦʙʱʝʥʠʝ ʠ 

ʩʦʜʝʨʞʘʥʠʝ, ʦʙʲʝʤʥʳʝ ʝʜʠʥʠʮʳ ʠ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ, 

ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʝʜʠʥʠʮʳ ʠ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ; ʚʝʣʠʯʠʥʳ ï 

ʚʠʜʳ ʚʝʣʠʯʠʥ, ʚʠʜʳ ʯʠʩʣʦʚʳʭ ʚʝʣʠʯʠʥ, ʯʠʩʣʦʚʳʝ ʦʧʝʨʘʮʠʠ ʠ ʠʭ 

ʩʚʦʡʩʪʚʘ, ʩʠʩʪʝʤʳ ʩʯʠʣʝʥʠʷ ʯʠʩʝʣ, ʚʠʜʳ ʩʠʤʚʦʣʴʥʳʭ ʚʝʣʠʯʠʥ, 

ʩʠʤʚʦʣʴʥʳʝ ʦʧʝʨʘʮʠʠ ʠ ʠʭ ʩʚʦʡʩʪʚʘ, ʚʠʜʳ ʣʦʛʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ, 

ʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʠ ʠʭ ʩʚʦʡʩʪʚʘ; ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ï 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ, ʤʥʦʞʝʩʪʚʘ, ʦʧʝʨʘʮʠʠ ʥʘʜ 

ʤʥʦʞʝʩʪʚʘʤʠ, ʩʪʨʦʢʠ, ʪʘʙʣʠʮʳ ʠ ʭʝʰ-ʪʘʙʣʠʮʳ, ʩʧʠʩʢʠ, ʛʨʘʬʳ ʠ 

ʜʝʨʝʚʴʷ, ʩʪʝʢʠ, ʦʯʝʨʝʜʠ ʠ ʜʝʢʠ;  

ɺ ʤʦʜʫʣʝ ʪʚʝʨʜʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠʥʬʦʨʤʘʪʠʢʠ ʨʘʩʩʤʦʪʨʝʥʳ ʙʣʦʢʠ 

ʢʦʤʧʴʶʪʝʨʳ, ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʢʦʤʧʴʶʪʝʨʝ, ʛʜʝ ʜʘʥʳ 

ʫʨʦʢʠ ʢʦʤʧʴʶʪʝʨʳ - ʩʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʘ ʢʦʤʧʴʶʪʝʨʘ, ʧʨʠʥʮʠʧ 

ʨʘʙʦʪʳ ʠ ʨʘʙʦʯʠʡ ʮʠʢʣ ʢʦʤʧʴʶʪʝʨʘ, ʧʦʢʦʣʝʥʠʝ ʢʦʤʧʴʶʪʝʨʦʚ, 

ʧʝʨʩʦʥʘʣʴʥʳʝ ʢʦʤʧʴʶʪʝʨʳ, ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʢʦʤʧʴʶʪʝʨʝ ï ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʩʠʤʚʦʣʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʯʠʩʝʣ. 

ɺ ʤʦʜʫʣʝ ʤʷʛʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠʥʬʦʨʤʘʪʠʢʠ ʨʘʩʩʤʦʪʨʝʥʳ ʙʣʦʢʠ 

ʘʣʛʦʨʠʪʤʳ, ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʝ ʷʟʳʢʠ, ʩʪʨʫʢʪʫʨʳ ʫʧʨʘʚʣʝʥʠʷ, ʷʟʳʢʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʛʜʝ ʜʘʥʳ ʫʨʦʢʠ ʘʣʛʦʨʠʪʤʳ ï ʧʦʥʷʪʠʝ ʦʙʨʘʙʦʪʢʠ, 

ʧʦʥʷʪʠʝ ʘʣʛʦʨʠʪʤʘ; ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʝ ʷʟʳʢʠ - ʚʝʨʙʘʣʴʥʳʡ 

ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʡ ʷʟʳʢ, ʛʨʘʬʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʡ ʷʟʳʢ; 

ʩʪʨʫʢʪʫʨʳ ʫʧʨʘʚʣʝʥʠʷ - ʩʪʨʫʢʪʫʨʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʠʭ ʟʥʘʯʝʥʠʷ, 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, ʧʨʦʩʪʦʝ ʚʝʪʚʣʝʥʠʝ, ʘʣʴʪʝʨʥʘʪʠʚʥʦʝ ʚʝʪʚʣʝʥʠʝ, 

ʤʥʦʛʦʟʥʘʯʥʦʝ ʚʝʪʚʣʝʥʠʝ, ʧʦʚʪʦʨʝʥʠʝ ʩ ʧʨʝʜʫʩʣʦʚʠʝʤ, ʧʦʚʪʦʨʝʥʠʝ ʩ 

ʧʦʩʪʫʩʣʦʚʠʝʤ, ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʝ ʧʦʚʪʦʨʝʥʠʝ; ʷʟʳʢʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ï ʧʦʥʷʪʠʝ ʧʨʦʛʨʘʤʤʳ ʠ ʷʟʳʢʦʚ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 
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ɺ ʤʦʜʫʣʝ ʫʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠʥʬʦʨʤʘʪʠʢʠ ʝʩʪʴ ʙʣʦʢ ʤʝʪʦʜʳ 

ʩʦʨʪʠʨʦʚʢʠ, ʛʜʝ ʜʘʥʳ ʫʨʦʢʠ ʧʦʥʷʪʠʝ ʩʦʨʪʠʨʦʚʢʠ, ʩʦʨʪʠʨʦʚʢʘ 

ʚʢʣʶʯʝʥʠʝʤ, ʩʦʨʪʠʨʦʚʢʘ ʚʳʙʦʨʦʤ, ʩʦʨʪʠʨʦʚʢʘ ʦʙʤʝʥʦʤ. 

ɺ ʩʧʠʩʢʝ ʣʠʪʝʨʘʪʫʨʳ ʧʨʠʚʦʜʷʪʩʷ ʦʙʱʠʝ ʣʠʪʝʨʘʪʫʨʥʳʝ 

ʠʩʪʦʯʥʠʢʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʫʯʝʙʥʠʢʘ. ʉʨʝʜʠ ʥʠʭ ʠʤʝʶʪʩʷ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʤʦʥʦʛʨʘʬʠʠ, ʫʯʝʙʥʠʢʠ, ʫʯʝʙʥʳʝ ʧʦʩʦʙʠʷ, 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʪʘʥʜʘʨʪʳ ʠ ʜʨ. ʇʦʵʪʦʤʫ ʚ ʪʝʢʩʪʝ ʥʘʩʪʦʷʱʝʛʦ 

ʫʯʝʙʥʠʢʘ ʥʝ ʫʢʘʟʘʥʳ ʧʨʷʤʳʝ ʩʩʳʣʢʠ ʥʘ ʥʠʭ. 

ɸʚʪʦʨ ʙʣʘʛʦʜʘʨʠʪ ʨʝʮʝʥʟʝʥʪʦʚ ɸ.ɸ.ɸʜʘʤʦʚʘ, 

ʈ.ʂ. ʋʩʢʝʥʙʘʝʚʫ ʟʘ ʮʝʥʥʳʝ ʟʘʤʝʯʝʥʠʷ ʠ ʧʨʝʜʣʦʞʝʥʠʷ, ʚʳʨʘʞʘʝʪ 

ʩʚʦʶ ʧʨʠʟʥʘʪʝʣʴʥʦʩʪʴ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ ʢʘʬʝʜʨʳ ʠʥʬʦʨʤʘʪʠʢʠ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ɽʅʋ ʠʤʝʥʠ ʃ.ʅ.ɻʫʤʠʣʝʚʘ, ʢʦʪʦʨʳʝ 

ʚʝʜʫʪ ʟʘʥʷʪʠʷ ʧʦ ʜʠʩʮʠʧʣʠʥʝ çʀʥʬʦʨʤʘʪʠʢʘè, ɿ.ʂ. ʂʘʜʝʨʢʝʝʚʦʡ ʠ 

ɸ.ʅ. ʀʩʘʠʥʦʚʦʡ ʟʘ ʪʝʭʥʠʯʝʩʢʫʶ ʨʝʜʘʢʮʠʶ ʫʯʝʙʥʠʢʘ ʠ ʜʦʮʝʥʪʫ ʵʪʦʡ 

ʞʝ ʢʘʬʝʜʨʳ, ʢ.ʪ.ʥ, ʤʦʝʡ ʫʯʝʥʠʮʝ  ɸ.ʉ. ʆʤʘʨʙʝʢʦʚʦʡ ʟʘ ʧʦʤʦʱʴ ʧʨʠ 

ʧʦʜʙʦʨʝ ʤʘʪʝʨʠʘʣʘ ʧʦ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʥʪʠʨʦʚʘʥʥʦʤʫ ʷʟʳʢʫ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Java. 

 

ɸʚʪʦʨ:  

ɸʣʪʳʥʙʝʢ ɸʤʠʨʦʚʠʯ ʐɸʈʀʇɹɸʁ, 

ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ,  

ʣʘʫʨʝʘʪ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʝʤʠʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. 

 

ʅ.ʊ. ɼʘʥʘʝʚʘ,  
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I. ʆɹʒɽʂʊʓ ʀʅʌʆʈʄɸʊʀʂʀ 

I.1. ʀʥʬʦʨʤʘʮʠʷ 

ɺ ʵʪʦʤ ʤʦʜʫʣʝ ʙʫʜʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʧʦʥʷʪʠʝ çʠʥʬʦʨʤʘʮʠʷè 

(çʚʝʣʠʯʠʥʘè). ʆʧʨʝʜʝʣʷʶʪʩʷ ʠʭ ʚʠʜʳ, ʪʠʧʳ, ʩʪʨʫʢʪʫʨʳ ʠ ʩʧʦʩʦʙʳ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. ɿʘʜʘʶʪʩʷ ʦʧʝʨʘʮʠʠ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʥʘʜ 

ʚʝʣʠʯʠʥʘʤʠ ʠ ʠʭ ʩʚʦʡʩʪʚʘ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ ʠʭ 

ʚʠʜʳ. ɿʘʜʘʶʪʩʷ ʦʧʝʨʘʮʠʠ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʥʘʜ ʩʪʨʫʢʪʫʨʘʤʠ ʜʘʥʥʳʭ ʠ 

ʠʭ ʩʚʦʡʩʪʚʘ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʧʦʩʦʙʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʪʨʫʢʪʫʨ 

ʜʘʥʥʳʭ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʦʨʤʘʮʠʷ, ʩʦʦʙʱʝʥʠʝ, ʩʦʜʝʨʞʘʥʠʝ, 

ʧʝʨʝʜʘʪʯʠʢ, ʧʨʠʝʤʥʠʢ, ʢʘʥʘʣ ʩʚʷʟʠ, ʥʝʧʨʝʨʳʚʥʘʷ (ʘʥʘʣʦʛʦʚʘʷ) 

ʠʥʬʦʨʤʘʮʠʷ, ʜʠʩʢʨʝʪʥʘʷ (ʮʠʬʨʦʚʘʷ) ʠʥʬʦʨʤʘʮʠʷ, ʷʟʳʢ ʦʙʱʝʥʠʷ, 

ʚʝʣʠʯʠʥʘ, ʠʤʷ, ʟʥʘʯʝʥʠʝ, ʩʠʤʚʦʣʴʥʘʷ ʚʝʣʠʯʠʥʘ, ʙʫʢʚʳ, ʮʠʬʨr, 

ʩʧʝʮʠʘʣʴʥʳʝ ʩʠʤʚʦʣʳ, ʯʠʩʣʦʚʘʷ ʚʝʣʠʯʠʥʘ, ʮʝʣʦʝ ʯʠʩʣʦ, ʚʝʱʝʩʪʚʝʥʥʦʝ 

ʯʠʩʣʦ, ʢʦʤʧʣʝʢʩʥʦʝ ʯʠʩʣʦ, ʣʦʛʠʯʝʩʢʘʷ ʚʝʣʠʯʠʥʘ, ʠʩʪʠʥʘ, ʣʦʞɹ, 

ʧʦʩʪʦʷʥʥʘʷ ʚʝʣʠʯʠʥʘ, ʧʝʨʝʤʝʥʥʘʷ ʚʝʣʠʯʠʥʘ, ʠʜʝʥʪʠʬʠʢʘʪʦʨ, 

ʯʠʩʣʦʚʘʷ ʦʧʝʨʘʮʠʷ, ʩʠʤʚʦʣʴʥʘʷ ʦʧʝʨʘʮʠʷ, ʣʦʛʠʯʝʩʢʘʷ ʦʧʝʨʘʮʠʷ, 

ʢʦʤʤʫʪʘʪʠʚʥʦʩʪʴ, ʘʩʩʦʮʠʘʪʠʚʥʦʩʪʴ, ʜʠʩʪʨʠʙʫʪʠʚʥʦʩʪʴ, ʝʜʠʥʠʮʘ 

ʠʟʤʝʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ, ʦʙʲʝʤʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ, ʚʝʨʦʷʪʥʦʩʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ, 

ʤʥʦʞʝʩʪʚʦ, ʩʪʨʦʢʘ, ʪʘʙʣʠʮʘ, ʭʝʰ-ʪʘʙʣʠʮʘ, ʩʧʠʩʦʢ, ʛʨʘʬ, ʜʝʨʝʚʦ, 

ʦʯʝʨʝʜ,ɹ ʩʪʝʢ, ʜʝʢ. 

 

ʎʝʣʴ: ʦʧʨʝʜʝʣʠʪʴ ʧʦʥʷʪʠʝ ʠʥʬʦʨʤʘʮʠʠ; ʨʘʩʤʦʪʨʝʪʴ ʝʝ ʚʠʜʳ, 

ʩʪʨʫʢʪʫʨʳ ʠ ʪʠʧr, ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʪʠʧʘʤʠ ʚʝʣʠʯʠʥ, ʫʟʥʘʪʴ ʩʚʦʡʩʪʚʘ 

ʦʧʝʨʘʮʠʡ, ʥʘʫʯʠʪʴʩʷ ʦʧʨʝʜʝʣʷʪʴ ʟʥʘʯʝʥʠʷ ʚʳʨʘʞʝʥʠʡ, ʦʧʨʝʜʝʣʠʪʴ 

ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʠ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ, ʨʘʩʩʤʦʪʨʝʪʴ 

ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ, ʦʧʝʨʘʮʠʠ ʥʘʜ ʩʪʨʫʢʪʫʨʘʤʠ ʜʚʘʥʥʳʭ ʠ ʩʚʦʡʩʪʚʘ 

ʵʪʠʭ ʦʧʝʨʘʮʠʡ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ.  

 

ʉʪʨʫʢʪʫʨʘ: ʉʪʨʫʢʪʫʨʘ ʧʦʥʷʪʠʷ ʠʥʬʦʨʤʘʮʠʠ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 1 
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ɼʝʢʠ 

ɼʠʩʢʨʝʪʥʳʝ ʅʝʧʨʝʨʳʚʥʳʝ 

ɺʠʜ 

ʉʪʨʫʢʪʫʨʥʳʝ 

ʀʥʬʦʨʤʘʮʠʷ 

(ɺʝʣʠʯʠʥʘ) 

ʉʦʦʙʱʝʥʠʝ 

(ʀʤʷ) 

ʉʦʜʝʨʞʘʥʠʝ 

(ɿʥʘʯʝʥʠʝ) 

ʉʪʨʫʢʪʫʨʘ 

ʄʝʪʦʜʳ

ʳ  r

ʊʠʧ 

ɼʝʨʝʚʴʷ 

ʉʪʨʦʢʠ 

ʊʘʙʣʠʮʳ 

ʄʥʦʞʝʩʪʚʦ 

ɻʨʘʬʳ 

ɼʠʥʘʤʠʯʝʩʢʠʝ 

ʆʯʝʨʝʜʠ ʉʪʝʢʠ 

ʉʪʘʪʠʯʝʩʢʠʝ 

ʏʠʩʣʦʚʳʝ 

ʎʝʣʳʝ ʯʠʩʣʘ 

ɺʝʱʝʩʪʚʝʥʥʳʝ 

ʯʠʩʣʘ 

ʂʦʤʧʣʝʢʩʥʳʝ ʯʠʩʣʘ 

ʉʠʤʚʦʣʴʥʳʝ 

ʃʦʛʠʯʝʩʢʠʝ ʇʨʦʩʪʳʝ 

ʎʠʬʨʳ 

ʉʧʝʮʠʘʣʴʥʳʢ ʟʥʘʢʠ 

ɹʫʢʚʳ 

ʀʩʪʠʥʘ (ɼʘ) 

ʃʦʞʥʦ (ʅʝʪ) 

ʈʠʩʫʥʦʢ I.1. ʉʪʨʫʢʪʫʨʘ ʦʙʲʝʢʪʦʚ ʠʥʬʦʨʤʘʪʠʢʠ. 
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I.1.1. ʆʧʨʝʜʝʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ 

ʀʥʬʦʨʤʘʮʠʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʧʦʥʷʪʠʝʤ ʠʥʬʦʨʤʘʪʠʢʠ ʠ 

ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʣʘʪʠʥʩʢʦʛʦ ʩʣʦʚʦ çInformationè, ʢʦʪʦʨʦʝ ʦʟʥʘʯʘʝʪ 

ʧʝʨʝʜʘʪʴ ʩʚʝʜʝʥʠʷ, ʩʦʦʙʱʠʪʴ ʦ ʯʸʤïʣʠʙʦ (ʣʠʮʝ, ʧʨʝʜʤʝʪʝ, ʬʘʢʪʝ, 

ʩʦʙʳʪʠʠ, ʷʚʣʝʥʠʠ, ʧʨʦʮʝʩʩʝ), ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʬʦʨʤʳ ʝʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ.  

ʇʦʥʷʪʠʝ çʠʥʬʦʨʤʘʮʠʷè ʥʝ ʠʤʝʝʪ ʪʦʯʥʦʛʦ (ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ) 

ʦʧʨʝʜʝʣʝʥʠʷ. ɽʩʣʠ ʤʳ ʧʦʧʳʪʘʝʤʩʷ ʝʤʫ ʜʘʪʴ ʪʦʯʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ, ʪʦ 

ʦʧʷʪʴ ʧʨʠʜʝʤ ʢ ʜʨʫʛʦʤʫ ʥʝʦʧʨʝʜʝʣʝʥʥʦʤʫ ʧʦʥʷʪʠʶ. ʆʜʥʘʢʦ ʤ,r ʥʝ 

ʟʥʘʷ ʝʛʦ ʪʦʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ, ʤʦʞʝʤ ʧʨʠʥʠʤʘʪʴ, ʧʦʥʠʤʘʪʴ, 

ʩʦʭʨʘʥʷʪʴ, ʦʙʨʘʙʘʪʳʚʘʪʴ (ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ) ʠ ʝʩʣʠ ʥʘʜʦ ʧʝʨʝʜʘʚʘʪʴ 

(ʜʘʪʴ) ʜʨʫʛʦʤʫ. ʉ ʫʯʝʪʦʤ ʩʢʘʟʘʥʥʳʭ ʤʦʞʥʦ ʜʘʪʴ ʩʣʝʜʫʶʱʝʝ 

ʠʥʪʫʠʪʠʚʥʦʝ (ʥʝ ʪʦʯʥʦʝ) ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʥʷʪʠʷ çʠʥʬʦʨʤʘʮʠʷè.  

ʀʥʬʦʨʤʘʮʠʷ ï ʧʨʝʜʩʪʘʚʣʝʥʠʝ (ʦʙʦʟʥʘʯʝʥʠʝ) ʩʚʦʡʩʪʚ ʠ 

ʦʪʥʦʰʝʥʠʡ ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ ʥʝʤʘʪʝʨʠʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʩʫʙʲʝʢʪʦʚ 

ʦʢʨʫʞʘʶʰʝʛʦ ʤʠʨʘ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʦʟʥʘʥʠʷ (ʚʦʩʧʨʠʷʪʠʷ) ʯʝʣʦʚʝʢʘ.  

ʀʥʬʦʨʤʘʮʠʶ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʣʷʪʴ (ʦʙʦʟʥʘʯʘʪʴ) ʠ ʧʦʥʠʤʘʪʴ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʘʞʜʘʷ ʠʥʬʦʨʤʘʮʠʷ ʜʦʣʞʥʘ ʠʤʝʪʴ ʩʚʦʶ ʬʦʨʤʫ ʠ 

ʩʚʦʝ ʩʦʜʝʨʞʘʥʠʝ. 

ʌʦʨʤʫ ʠʥʬʦʨʤʘʮʠʠ ʥʘʟʳʚʘʶʪ ʩʦʦʙʱʝʥʠʝʤ. ʉʦʦʙʱʝʥʠʝ ʜʘʝʪʩʷ ʚ 

ʤʘʪʝʨʠʘʣʴʥʦïɻ ʥʝʨʛʝʪʠʯʝʩʢʦʤ ʚʠʜʝ (ʥʘʧʨʠʤʝʨ: ʩʚʝʪʘ, ʟʚʫʢʘ, 

ʜʚʠʞʝʥʠʷ, ʩʠʤʚʦʣʘ ʠ ʪ.ʧ.). ʀʥʘʯʝ ʛʦʚʦʨʷ, ʩʦʦʙʱʝʥʠʝ ʝʩʪʴ ʚʳʨʘʞʝʥʠʝ 

(ʧʨʝʜʣʦʞʝʥʠʝ) ʥʝʢʦʪʦʨʦʛʦ ʷʟʳʢʘ. ʂ ʪʘʢʠʤ ʷʟʳʢʘʤ ʦʪʥʦʩʷʪʩʷ: 

¶ ʝʩʪʝʩʪʚʝʥʥʳʝ ʷʟʳʢʠ (ʢʘʟʘʭʩʢʠʡ ʷʟʳʢ, ʨʫʩʩʢʠʡ ʷʟʳʢ, 

ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ ʠ ʜʨ.);  

¶ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʷʟʳʢ (ʤʥʦʞʝʩʪʚʦ ʚʳʨʘʞʝʥʠʡ, ʩʦʜʝʨʞʘʱʠʭ 

ʫʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʩʚʦʡʩʪʚ ʠ ʦʪʥʦʰʝʥʠʡ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʦʙʲʝʢʪʦʚ);  
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¶ ʤʫʟʳʢʘʣʴʥʳʡ ʷʟʳʢ (ʥʦʪʳ ï ʤʥʦʞʝʩʪʚʦ ʚʳʨʘʞʝʥʠʡ, 

ʩʦʜʝʨʞʘʱʠʭ ʫʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʩʚʦʡʩʪʚ ʠ ʦʪʥʦʰʝʥʠʡ ʟʚʫʢʦʚ ʚ 

ʟʚʫʢʦʚʦʤ ʨʷʜʝ);  

¶ ʷʟʳʢ ʛʣʫʭʦʥʝʤʳʭ (ʤʥʦʞʝʩʪʚʦ ʚʳʨʘʞʝʥʠʡ, ʩʦʜʝʨʞʘʱʠʭ 

ʫʩʣʦʚʥʳʝ ʜʚʠʞʝʥʠʷ ʣʠʮʘ ʠ ʨʫʢ);  

¶ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʷʟʳʢʠ (ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʷʟʳʢʠ 

ʩʧʝʮʠʬʠʢʘʮʠʠ, ʷʟʳʢʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʜʨ.);  

¶ ʠ ʜʨʫʛʠʝ. 

 ɺʦʦʙʱʝ, ʢʦʛʜʘ ʛʦʚʦʨʠʤ ʦ ʩʦʦʙʱʝʥʠʠ ʥʘʜʦ ʧʦʤʥʠʪʴ ʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʝʛʦ ʧʝʨʝʜʘʪʯʠʢʝ ʠ ʧʨʠʝʤʥʠʢʝ. ʀʤʠ ʤʦʛʫʪ ʙʳʪʴ 

ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ (ʣʶʜʠ, ʞʠʚʦʪʥʳʝ, ʧʪʠʮʳ, ʨʳʙʳ, ʥʘʩʝʢʦʤʳʝ ʠ ʜʨ.) 

ʠ ʥʝ ʞʠʚʳʝ (ʪʝʭʥʠʯʝʩʢʠʝ) ʫʩʪʨʦʡʩʪʚʘ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʧʨʠʝʤʥʠʢʦʤ 

ʷʚʣʷʝʪʩʷ ʯʝʣʦʚʝʢ, ʪʦ ʦʥ ʧʨʠʥʠʤʘʝʪ ʩʦʦʙʱʝʥʠʝ ʩʚʦʠʤʠ ʦʨʛʘʥʘʤʠ 

ʯʫʚʩʪʚ. ɸ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚʘʭ ʜʣʷ ʵʪʦʛʦ ʧʨʠʤʝʥʷʶʪʩʷ 

ʨʘʟʣʠʯʥʳʝ ʧʨʠʙʦʨʳ.  

ʉʦʦʙʱʝʥʠʝ ʦʪ ʧʝʨʝʜʘʪʯʠʢʘ ʢ ʧʨʠʝʤʥʠʢʫ ʧʝʨʝʜʘʝʪʩʷ 

ʧʦʩʨʝʜʩʪʚʦʤ ʩʧʝʮʠʘʣʴʥʦʡ ʩʨʝʜʳ, ʥʘʟʳʚʘʝʤʦʡ ʢʘʥʘʣʦʤ ʩʚʷʟʠ. 

ʅʘʧʨʠʤʝʨ, ʚ ʢʘʯʝʩʪʚʝ ʪʘʢʦʡ ʩʨʝʜʳ ʜʣʷ ʟʚʫʢʦʚʦʛʦ ʩʦʦʙʱʝʥʠʷ ʤʦʞʥʦ 

ʚʟʷʪʴ ʚʦʟʜʫʭ, ʚ ʢʦʪʦʨʦʤ ʤʦʛʫʪ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʟʚʫʢʦʚʳʝ ʚʦʣʥʳ, ʘ 

ʢʘʥʘʣʦʤ ʩʚʷʟʠ ʜʣʷ ʧʠʩʴʤʝʥʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʙʫʤʘʛʘ, ʥʘ 

ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʥʘʧʠʩʘʪʴ ʪʝʢʩʪ. ʉʭʝʤʘ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ 

ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ I.1.1.ɸ. 

 

 

 

 

 

ʇʝʨʝʜʘʪʯʠʢ 

ʠʥʬʦʨʤʘʮʠʠ 

ʇʨʠʸʤʥʠʢ 

ʠʥʬʦʨʤʘʮʠʠ 
ʇʦʤʝʭʠ 

 

ʂʦʜʠʨʫʶʱʝʝ 

ʫʩʪʨʦʡʩʪʚʦ 
 

ɼʝʢʦʜʠʨʫʶʱʝʝ 

ʫʩʪʨʦʡʩʪʚʦ 

ʂʘʥʘʣ ʩʚʷʟʠ 
 

ʈʠʩʫʥʦʢ I.1.1.ɸ. ʉʭʝʤʘ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ. 
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ʇʨʠ ʧʝʨʝʜʘʯʝ (ʧʨʠʝʤʝ) ʩʦʦʙʱʝʥʠʷ ʩʦʩʪʦʷʥʠʝ ʧʝʨʝʜʘʪʯʠʢʘ 

(ʧʨʠʝʤʥʠʢʘ) ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ. ʇʦʵʪʦʤʫ ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʦʧʠʩʘʥʠʝ ʤʘʪʝʨʠʘʣʴʥʦïɻ ʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠ ̫

ʧʝʨʝʜʘʪʯʠʢʘ (ʧʨʠʝʤʥʠʢʘ) ʢʘʢ ʬʫʥʢʮʠʶ ʭ(t), ʟʘʚʠʩʷʫɦ  ʁʦʪ ʚʨʝʤʝʥʠ t. 

ʕʪʘ ʬʫʥʢʮʠʷ ʭ(t) ʤʦʞʝʪ ʙʳʪʴ ʠ ʥʝʧʨʝʨʳʚʥʦʡ, ʠ ʜʠʩʢʨʝʪʥʦʡ 

(ʨʘʟʨʳʚʥʦʡ). ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʪʦʛʦ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ 

ʥʝʧʨʝʨʳʚʥʦʡ (ʘʥʘʣʦʛʦʚʦʡ) ʠ ʜʠʩʢʨʝʪʥʦʡ (ʮʠʬʨʦʚʦʡ). ʅʘʧʨʠʤʝʨ, ʢ 

ʥʝʧʨʝʨʳʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʩʨʝʜʳ, 

ʠʟʤʝʥʷʶʱʝʡʩ ̫ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ, ʘ ʢ ʜʠʩʢʨʝʪʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ï ʧʝʨʝʜʘʯʫ ʩʦʦʙʱʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʟʥʘʢʦʚ ʥʝʢʦʪʦʨʦʛʦ 

ʷʟʳʢʘ ʦʙʱʝʥʠʷ (ʧʨʠʤʝʨʳ, ʧʦʢʘʟʘʥʥʳʝ ʚʳʰʝ). 

ʃʶʙʫʶ ʥʝʧʨʝʨʳʚʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʤʦʞʥʦ ʧʨʝʚʨʘʪʠʪʴ ʚ 

ʜʠʩʢʨʝʪʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʵʪʦ ʥʘʟʳʚʘʝʪʩʷ ʜʠʩʢʨʝʪʠʟʘʮʠʝʡ. 

ɼʣʷ ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʬʫʥʢʮʠʠ ʩʨʝʜʠ ʝʸ ʙʝʩʢʦʥʝʯʥʦ ʤʥʦʛʠʭ 

ʟʥʘʯʝʥʠʡ ʙʝʨʝʪʩʷ ʦʛʨʘʥʠʯʝʥʥʦʝ ʯʠʩʣʦ ʟʥʘʯʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʦʩʪʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ. ʉʫʪʴ ʵʪʦʛʦ ʤʝʪʦʜʘ ʚ 

ʩʣʝʜʫʶɦ ʝʤ:  

1) ʦʩʴ ʘʙʮʠʩʩʳ ʛʨʘʬʠʢʘ (ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ) ʬʫʥʢʮʠʠ 

ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʨʘʚʥʳʝ ʦʪʨʝʟʢʠ ʩ ʧʦʤʦʱʴʶ ʢʦʥʝʯʥʦʛʦ ʯʠʩʣʘ ʪʦʯʝʢ t1, 

t2,..., tn ʠ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʚ ʢʘʞʜʦʤ ʦʪʨʝʟʢʝ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ 

ʧʦʩʪʦʷʥʥʦ, ʥʘʧʨʠʤʝʨ, ʩʯʠʪʘʝʪʩʷ ʨʘʚʥʳʤ ʩʨʝʜʥʝʤʫ ʟʥʘʯʝʥʠʶ ʚ ʵʪʦʤ 

ʦʪʨʝʟʢʝ; 

2) ʉʧʨʦʝʢʪʠʨʦʚʘʚ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ ʚ ʢʘʞʜʦʤ ʦʪʨʝʟʢʝ ʥʘ 

ʦʨʜʠʥʘʪʥʫʶ ʦʩʴ ʛʨʘʬʠʢʘ (ʦʙʣʘʩʪʴ ʠʟʤʝʥʝʥʠʷ) ʬʫʥʢʮʠʠ, ʥʫʞʥʦ ʥʘʡʪʠ 

ʪʦʯʢʠ x1, x2,..., xn. 

ʅʘʡʜʝʥʥʳʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʪʦʯʢʠ x1, x2,..., xn ʙʫʜʫʪ ʩʯʠʪʘʪʴʩʷ 

ʜʠʩʢʨʝʪʥʦ ʧʨʠʙʣʠʞʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʥʝʧʨʝʨʳʚʥʦʡ ʬʫʥʢʮʠʠ 

ʭ(t). ɽʛʦ ʪʦʯʥʦʩʪʴ ʤʦʞʥʦ ʥʝʦʛʨʘʥʠʯʝʥʥʦ ʫʣʫʯʰʘʪʴ, ʫʤʝʥʴʰʘʷ 

ʦʪʨʝʟʢʠ ʚ ʦʙʣʘʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʠ, ʜʦ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʪʨʝʙʦʚʘʥʠʷ. 
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ɻʨʘʬʠʢʠ ʥʝʧʨʝʨʳʚʥʦʡ ʬʫʥʢʮʠʠ ʭ(t) ʠ ʝʸ ʜʠʩʢʨʝʪʠʟʘʮʠʠ 

ʧʦʢʘʟʘʥ rʥʘ ʨʠʩʫʥʢʝ I.1.1.ɺ.  

x3 

x2 

x1  

 

 0 t1 t2 t3 t4 tnï1 tn  

 

ɺʦʟʤʦʞʥʦʩʪʴ ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʥʝʧʨʝʨʳʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʦʙʱʝʥʠʝ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩ ʧʦʤʦʱʴʶ 

ʩʠʤʚʦʣʦʚ ʘʣʬʘʚʠʪʘ ʥʝʢʦʪʦʨʦʛʦ ʷʟʳʢʘ ʦʙʱʝʥʠʷ. ʕʪʦ ʦʯʝʥʴ ʚʘʞʥʦ ʜʣʷ 

ʧʨʠʝʤʘ, ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʭʨʘʥʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʠ ʧʝʨʝʜʘʯʠ 

ʠʥʬʦʨʤʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʘ. 

ʇʨʠʤʝʨʳ I.1.1.  

1. ɸ+ɺ = ɺ+ɸ ï ʧʨʝʜʣʦʞʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʷʟʳʢʘ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝ ʩʚʦʡʩʪʚʦ ʦʧʝʨʘʮʠʠ ʩʣʦʞʝʥʠʷ. 

2. J ï ʨʘʜʦʩʪʴ ʯʝʣʦʚʝʢʘ ʥʘ ʷʟʳʢʝ ʤʠʤʠʢʠ. 

3. Ā ï ʟʥʘʢ ʧʨʘʚʠʣʘ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ. 

4. ɽʉʃʀ ɺ ʊʆ ɸ1 ʀʅɸʏɽ ɸ2 ï ʠʥʩʪʨʫʢʮʠʷ ʚ ʠʩʢʫʩʩʪʚʝʥʥʦʤ 

ʷʟʳʢʝ, ʫʢʘʟʳʚʘʶʱʘʷ ʥʘ ʪʦ, ʯʪʦ ʝʩʣʠ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ ɺ, ʪʦ 

ʥʫʞʥʦ ʚʳʧʦʣʥʠʪʴ ʜʝʡʩʪʚʠʝ ɸ1, ʠʥʘʯʝ ï ʜʝʡʩʪʚʠʷ ɸ2.  

5. ʊʝʣʝʬʦʥʥʘʷ ʩʚʷʟʴ: ʧʝʨʝʜʘʪʯʠʢ ʠ ʧʨʠʝʤʥʠʢ ʠʥʬʦʨʤʘʮʠʠ ï 

ʘʙʦʥʝʥʪʳ. ʂʦʜʠʨʫʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ï ʤʠʢʨʦʬʦʥ, ʧʨʝʦʙʨʘʟʫʝʪ 

ʟʚʫʢʦʚʳʝ ʢʦʣʝʙʘʥʠʷ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ. ʂʘʥʘʣ ʩʚʷʟʠ ï ʢʘʙʝʣʴ. 

ɼʝʢʦʜʠʨʫʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ï ʥʘʫʰʥʠʢ (ʜʠʥʘʤʠʢ). ʅʘ ʢʘʥʘʣ ʩʚʷʟʠ 

ʤʦʛʫʪ ʜʝʡʩʪʚʦʚʘʪʴ ʧʦʤʝʭʠ, ʯʪʦ ʫʭʫʜʰʘʝʪ ʢʘʯʝʩʪʚʦ ʩʚʷʟʠ.  

 

ɿʘʜʘʥʠʝ I.1.1. ʂʘʢʦʤʫ ʷʟʳʢʫ ʦʪʥʦʩʷʪʩʷ ʵʪʠ ʚʳʨʘʞʝʥʠʷ: 

  .ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ʝʛʝʤʝʥʜʽ ʝʣץʘʟʘפ .1

t 

x 

ʈʠʩʫʥʦʢ I.1.1.ɺ. ɼʠʩʢʨʝʪʠʟʘʮʠʷ ʥʝʧʨʝʨʳʚʥʦʡ ʬʫʥʢʮʠʠ 

ʭ(t).
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2. ʘ + (b+ʩ)= (ʘ+ b)+ ʩ. 

3. . 

 

ʇʦʤʦʱʴ 

1. ʂʘʟʘʭʩʢʦʝ ʧʨʝʜʣʦʞʝʥʠʝ, ʧʦʢʘʟʳʚʘʶʱʝʝ ʥʘʟʚʘʥʠʝ ʛʦʨʦʜʘ. 

2. ʇʦʢʘʟʳʚʘʝʪ ʩʚʦʡʩʪʚʦ ʦʧʝʨʘʮʠʠ ʩʣʦʞʝʥʠʷ. 

3. ʄʠʤʠʢʘ, ʧʦʢʘʟʳʚʘʶʱʘʷ ʥʘʩʪʨʦʝʥʠʝ ʯʝʣʦʚʝʢʘ. 

 

ɺʦʧʨʦʩʳ I.1.1. 

1. ʏʪʦ ʪʘʢʦʝ ʠʥʬʦʨʤʘʮʠʷ? 

2. ʂʘʢʠʝ ʝʩʪʴ ʚʠʜʳ ʷʟʳʢʦʚ ʦʙʱʝʥʠʷ?  

3. ʂ ʯʝʤʫ ʦʪʥʦʩʷʪʩʷ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ? 

 

ʊʝʩʪʳ I.1.1. 

1. ʉʣʦʚʦ çInformationè ʧʨʦʠʟʦʰʣʦ ʦʪ ʢʘʢʦʛʦ ʷʟʳʢʘ? 

A) ɻʨʝʯʝʩʢʠʡ; 

B) ʃʘʪʠʥʩʢʠʡ; 

C) ɸʥʛʣʠʡʩʢʠʡ; 

D) ʌʨʘʥʮʫʟʩʢʠʡ; 

E) ʅʝʤʝʮʢʠʡ. 

 

2. ʂ ʢʘʢʦʤʫ ʷʟʳʢʫ ʦʪʥʦʩʠʪʩʷ ʜʘʥʥʦʝ ʚʳʨʘʞʝʥʠʝ (ʘ+b+ʩ)? 

A) ɽʩʪʝʩʪʚʝʥʥʳʡ; 

B) ʃʦʛʠʯʝʩʢʠʡ; 

C) ʄʠʤʠʢʘ; 

D) ʄʘʪʝʤʘʪʠʯʝʩʢʠʡ; 

E) ʍʠʤʠʯʝʩʢʠʡ. 

 

3. ʏʪʦ ʩʜʝʣʘʪʴ ʜʣʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʦʦʙʱʝʥʠʷ? 

A) ɼʠʩʢʨʝʪʠʟʘʮʠʷ; 

B) ɻʨʫʧʧʠʨʦʚʢʘ; 

C) ʉʪʨʫʢʪʫʨʠʟʘʮʠʷ; 

D) ɸʚʪʦʤʘʪʠʟʘʮʠʷ; 

E) ʀʥʬʦʨʤʘʪʠʟʘʮʠʷ. 
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I.1.2. ʉʦʦʙʱʝʥʠʝ ʠ ʩʦʜʝʨʞʘʥʠʝ 

ʀʟ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʭ ʧʨʠʤʝʨʦʚ ʟʘʤʝʯʝʥʦ, ʯʪʦ ʩʦʦʙʱʝʥʠʝ 

ʷʚʣʷʝʪʩʷ ʥʦʩʠʪʝʣʝʤ ʩʦʜʝʨʞʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʪ.ʝ. ʩʦʜʝʨʞʘʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʤʝʩʪʝ ʩ ʝʸ ʩʦʦʙʱʝʥʠʝʤ. ʇʦʵʪʦʤʫ ʤʝʞʜʫ 

ʧʝʨʝʜʘʪʯʠʢʦʤ ʠ ʧʨʠʝʤʥʠʢʦʤ ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ 

ʩʦʛʣʘʰʝʥʠʝ ʦ ʚʠʜʝ (ʧʨʝʜʩʪʘʚʣʝʥʠʠ) ʠ ʩʦʜʝʨʞʘʥʠʠ ʩʦʦʙʱʝʥʠʷ. ʊʘʢʦʝ 

ʩʦʛʣʘʰʝʥʠʝ ʥʘʟʳʚʘʝʪʩʷ ʧʨʘʚʠʣʦʤ ʠʥʪʝʨʧʨʝʪʘʮʠʠ.  

ɿʘʤʝʯʘʥʠʝ I.1.2: 

1. ʈʘʟʥʦʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʥʦʝ ʦʜʥʦ ʠ ʪʦʞʝ ʩʦʦʙʱʝʥʠʝ ʷʚʣʷʝʪʩʷ 

ʥʦʩʠʪʝʣʝʤ ʨʘʟʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ʯʠʪʘʪʝʣʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʩʚʦʠʭ ʪʦʯʝʢ ʟʨʝʥʠʷ ʤʦʛʫʪ ʚʦʩʧʨʠʥʷʪʴ ʦʜʥʫ ʠ ʪʫ ʞʝ ʞʫʨʥʘʣʴʥʫʶ 

ʩʪʘʪʴʶ ʧʦ ʨʘʟʥʦʤʫ. 

2.   ʆʜʥʦ ʠ ʪʦʞʝ ʩʦʜʝʨʞʘʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʜʘʥʦ ʨʘʟʥʳʤ 

ʩʦʦʙʱʝʥʠʝʤ. ʅʘʧʨʠʤʝʨ, ʜʦʢʣʘʜ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʯʝʣʦʚʝʢʘ ʥʘ ʦʜʥʫ ʠ ʪʫ 

ʞʝ ʪʝʤʫ ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ, ʥʘ ʨʘʟʥʳʭ ʷʟʳʢʘʭ. 

ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʟʘʜʘʥʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʙʝʨʝʪʩʷ ʠʟ ʦʙʱʝʛʦ 

ʧʨʘʚʠʣʘ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʢ ʤʥʦʞʝʩʪʚʫ ʩʦʦʙʱʝʥʠʡ, 

ʧʦʩʪʨʦʝʥʥʳʭ ʧʦ ʝʜʠʥʦʤʫ ʟʘʢʦʥʫ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʩʦʦʙʱʝʥʠʝ ʟʘʜʘʥʦ 

ʚ ʚʠʜʝ ʧʨʝʜʣʦʞʝʥʠʷ ʥʘ ʠʟʚʝʩʪʥʦʤ ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ, ʪʦ ʧʨʘʚʠʣʦ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʪʘʢʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʤʦʞʥʦ ʚʟʷʪʴ ʠʟ ʦʙʱʝʛʦ ʧʨʘʚʠʣʘ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ, ʧʨʠʤʝʥʷʝʤʦʛʦ ʢʦ ʚʩʝʤ ʧʨʝʜʣʦʞʝʥʠʷʤ ʵʪʦʛʦ ʷʟʳʢʘ. 

ʀʪʘʢ ʢ ʦʙʱʝʤʫ ʧʨʘʚʠʣʫ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʦʪʥʦʩʠʪʩʷ ʠ ʧʨʘʚʠʣʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʯʠʩʝʣ ʧʦ ʠʭ ʬʦʨʤʝ ʟʘʧʠʩʠ. ʊʘʢʞʝ ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʩʦʦʙʱʝʥʠʷ ʫʪʚʝʨʞʜʝʥʠʷ, ʠʤʝʶʱʠʝ 

ʟʥʘʯʝʥʠʷ çʠʩʪʠʥʦè ʠʣʠ çʣʦʞèɹ ʠ ʚʦʧʨʦʩʳ, ʦʪʚʝʪʳ ʢʦʪʦʨʳʭ ʤʦʛʫʪ 

ʙʳʪʴ çʜʘè ʠʣʠ çʥʝʪè. ʅʘʧʨʠʤʝʨ, çʉʥʝʛ ʠʤʝʝʪ ʙʝʣʳʡ ʮʚʝʪè, 

çʏʝʣʦʚʝʢ ʥʠʢʦʛʜʘ ʥʝ ʫʤʠʨʘʝʪè, çʀʥʪʝʨʝʩʥʦ ʣʠ ʠʟʫʯʘʪʴ 

ʠʥʬʦʨʤʘʪʠʢʫ?è, çʇʦʥʷʪʥʦ ʣʠ ʩʢʘʟʘʥʥʦʝ?è. ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʪʘʢʠʭ 

ʩʦʦʙʱʝʥʠʡ ʟʘʚʠʩʠʪ ʥʘʨʷʜʫ ʦʪ ʚʳʰʝʩʢʘʟʘʥʥʳʭ, ʪʘʢʞʝ ʦʪ ʞʠʟʥʝʥʥʦʛʦ 

ʦʧʳʪʘ ʠ ʩʦʟʥʘʥʠʷ ʧʨʠʝʤʥʠʢʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʧʦʩʦʙʥʦʩʪʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʩʦʦʙʱʝʥʠʡ 

ʧʝʨʝʜʘʪʯʠʢʘ ʠ ʧʨʠʝʤʥʠʢʘ ʟʘʚʠʩʷʪ ʦʪ ʠʭ ʠʥʪʝʣʣʝʢʪʦʚ. 
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ʇʨʠʤʝʨʳ I.1.2.  

ʏʪʦʙʳ ʟʘʤʝʪʠʪʴ ʩʚʷʟʠ ʤʝʞʜʫ ʩʦʦʙʱʝʥʠʝʤ ʠ ʩʦʜʝʨʞʘʥʠʝʤ 

ʨʘʩʩʤʦʪʨʠʤ ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ. ʆʥʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ I.1.2. 

 

ʊʘʙʣʠʮʘ I.1.2. ʇʨʠʤʝʨʳ ʩʦʦʙʱʝʥʠʷ.  

ˉ 1ïʦʝ ʩʦʦʙʱʝʥʠʝ 2ïʦʝ ʩʦʦʙʱʝʥʠʝ 

1.  ʄʝʥ ʞʘץʩʳ ʦץʠʤʳʥ. ʗ ʫʯʫʩʴ ʭʦʨʦʰʦ. 

2.  ʀʟ ʧʣʘʤʝʥʠ ʧʦʣʫʯʘʝʪʩʷ ʣʝʜ. 1>3 

3.  ʊʳ ʤʝʥ ̫ʧʦʥʷʣ? X=0? 

4.  ʍʍI 21 

5.  ɿʘʚʪʨʘ ʧʦʡʜʝʪ ʩʥʝʛ. ʃʘʤʧʘ ʧʦʛʘʩʣʘ. 

6.  ƿǀǁǄ É È 

7.  I speak. ʄʝʥ ʩᴇʡʣʝʡʤʽʥ. 

 

ɺ ʧʨʠʤʝʨʘʭ 1,2,3,4 ʧʦʢʘʟʘʥʦ, ʯʪʦ ʜʚʫʤʷ ʨʘʟʥʳʤʠ ʩʦʦʙʱʝʥʠʷʤʠ 

ʤʦʞʥʦ ʧʝʨʝʜʘʪʴ ʦʜʥʦ ʠ ʪʦ ʞʝ ʩʦʜʝʨʞʘʥʠʝ: ʚ 1-ʤ ʧʨʠʤʝʨʝ 

ʧʨʝʜʣʦʞʝʥʠ ̫ʥʘ ʢʘʟʘʭʩʢʦʤ ʠ ʨʫʩʩʢʦʤ ʷʟʳʢʘʭ ʠʤʝʶʪ ʦʜʥʦ ʠ ʪʦ ʞʝ 

ʩʦʜʝʨʞʘʥʠʝ, ʚʦ 2-ʤ ʧʨʠʤʝʨʝ ʟʥʘʯʝʥʠʝ çʣʦʞèɹ ʠʤʝʶʪ ʜʚʘ ʩʦʦʙʱʝʥʠʷ. 

ɺ 3-ʤ ʧʨʠʤʝʨʝ ʧʨʠʚʝʜʝʥʳ ʚʦʧʨʦʩʳ, ʪʨʝʙʫʶʱʠʝ ʦʪʚʝʪʳ çʜʘè ʠʣʠ 

çʥʝʪè. ɺ 4-ʤ ʧʨʠʤʝʨʝ ʦʜʥʦ ʠ ʪʦ ʞʝ ʯʠʩʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʚʫʤʷ 

ʩʧʦʩʦʙʘʤʠ. 

ɺ 5-ʤ ʧʨʠʤʝʨʝ ʧʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʥʝʩʢʦʣʴʢʠʭ 

ʩʦʜʝʨʞʘʥʠʡ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʩʦʦʙʱʝʥʠʝʤ: ʧʦ ʧʝʨʚʦʤʫ ʩʦʦʙʱʝʥʠʶ 

ʧʦʥʠʤʘʝʪʩʷ, ʯʪʦ ʟʘʚʪʨʘ ʧʦʭʦʣʦʜʘʝʪ ʠʣʠ ʤʦʞʥʦ ʧʦʢʘʪʘʪʴʩʷ ʥʘ ʩʘʥʷʭ. 

ɺ 6-ʤ ʧʨʠʤʝʨʝ ʧʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʱʘʪʴʩʷ ʧʦ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʫʩʣʦʚʥʳʤ ʦʙʦʟʥʘʯʝʥʠʷʤ. ɿʥʘʯʝʥʠʷ ʪʘʢʠʭ 

ʩʦʦʙʱʝʥʠʡ ʜʦʩʪʫʧʥʳ ʪʦʣʴʢʦ ʪʝʤ, ʢʪʦ ʟʥʘʝʪ ʟʥʘʯʝʥʠʝ ʵʪʠʭ ʟʥʘʢʦʚ. 

ɺ 7-ʤ ʧʨʠʤʝʨʝ ʦʜʥʦ ʟʥʘʯʝʥʠʝ ʧʝʨʝʜʘʥʦ ʧʨʝʜʣʦʞʝʥʠʷʤʠ ʜʚʫʭ 

ʝʩʪʝʩʪʚʝʥʥʳʭ (ʘʥʛʣʠʡʩʢʦʛʦ ʠ ʢʘʟʘʭʩʢʦʛʦ) ʷʟʳʢʦʚ. 

ɿʘʜʘʥʠʷ I.1.2. 

ʅʘʡʜʠʪʝ ʩʚʷʟʴ ʤʝʞʜʫ ʩʦʦʙʱʝʥʠʝʤ ʠ ʩʦʜʝʨʞʘʥʠʝʤ: 

1. 2+2=4. 

2. ɿʘʚʪʨʘ ʙʫʜʝʪ ʞʘʨʢʦ.  

3. ʗ ʩʪʫʜʝʥʪ. ʄʝʥ ʩʪʫʜʝʥʪʧʽʥ.  
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ʇʦʤʦʱʴ:  

ɽʩʣʠ ʩʦʦʙʱʝʥʠʝ ʟʘʜʘʥʦ ʚ ʚʠʜʝ ʧʨʝʜʣʦʞʝʥʠʷ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ 

ʷʟʳʢʝ, ʪʦ ʧʨʘʚʠʣʦ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʪʘʢʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʤʦʞʥʦ ʚʟʷʪʴ 

ʠʟ ʦʙʱʝʛʦ ʧʨʘʚʠʣʘ ʠʥʪʝʨʧʨʝʪʘʮʠʠ, ʧʨʠʤʝʥʷʝʤʦʛʦ ʢʦ ʚʩʝʤ 

ʧʨʝʜʣʦʞʝʥʠʷʤ ʵʪʦʛʦ ʷʟʳʢʘ. 

ɺʦʧʨʦʩʳ I.1.2. 

1. ʏʪʦ ʪʘʢʦʝ ʧʨʘʚʠʣʦ ʠʥʪʝʨʧʨʝʪʘʮʠʠ?  

2. ʂʘʢʘʷ ʩʚʷʟʴ ʠʤʝʝʪʩʷ ʤʝʞʜʫ ʩʦʦʙʱʝʥʠʝʤ ʠ ʩʦʜʝʨʞʘʥʠʝʤ? 

3. ʂʘʢ ʤʝʞʜʫ ʩʦʙʦʡ ʩʦʦʪʥʦʩʷʪʩʷ ʩʦʦʙʱʝʥʠʝ ʠ ʩʦʜʝʨʞʘʥʠʝ? 

 

ʊʝʩʪʳ I.1.2. 

1. ʄʝʞʜʫ ʧʝʨʝʜʘʪʯʠʢʦʤ ʠ ʧʦʣʫʯʘʪʝʣʝʤ ʢʘʢʦʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ 

ʩʦʛʣʘʰʝʥʠʝ ʠʤʝʝʪʩʷ ʦ ʚʠʜʝ (ʧʨʝʜʩʪʘʚʣʝʥʠʠ) ʩʦʦʙʱʝʥʠʷ ʠ ʦ ʝʛʦ 

ʟʥʘʯʝʥʠʠ? 

A) ʀʥʪʝʨʧʦʣʷʮʠʠ;  

B) ʀʥʪʝʛʨʘʮʠʠ;  

C) ʀʥʪʝʨʧʨʝʪʘʮʠʠ; 

D) ʀʥʬʦʨʤʘʪʠʟʘʮʠʠ; 

E) ʀʥʪʝʨʚʝʥʮʠʠ.  

 

2. ʂʘʢʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʩʦʦʙʱʝʥʠʷʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʨʠʤʩʢʠʤʠ 

ʮʠʬʨʘʤʠ ʍɯɯI ʠ ʘʨʘʙʩʢʠʤʠ ʮʠʬʨʘʤʠ 13 ʠ ʠʭ ʟʥʘʯʝʥʠʷʤʠ?  

A) ʆʜʥʦ ʠ ʪʦʞʝ ʟʥʘʯʝʥʠʝ ʯʠʩʣʘ ʥʘʧʠʩʘʥʦ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ; 

B) ʄʥʦʛʦʟʥʘʯʥʦʝ ʩʦʦʙʱʝʥʠʝ; 

C) ʆʜʥʦʟʥʘʯʥʦʝ ʩʦʦʙʱʝʥʠʝ; 

D) ʆʜʥʦ ʟʥʘʯʝʥʠʝ ʠ ʦʜʥʦ ʩʦʦʙʱʝʥʠʝ; 

E) ʅʝʪ ʥʠʢʘʢʦʡ ʩʚʷʟʠ. 

 

3. ʏʪʦ ʷʚʣʷʝʪʩʷ ʥʦʩʠʪʝʣʝʤ ʩʦʜʝʨʞʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ? 

A) ʀʥʪʝʨʧʨʝʪʘʮʠʷ; 

B) ʂʘʥʘʣ; 

C) ʇʝʨʝʜʘʪʯʠʢ; 

D) ʇʨʠʝʤʥʠʢ; 

E) ʉʦʦʙʱʝʥʠʝ. 
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I.1.3. ʆʙʲʝʤʥʳʝ ʝʜʠʥʠʮ rʠ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʥʷʪʠʷ çʂʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠè ʦʯʝʥʴ ʪʨʫʜʥʦ. 

ɼʣʷ ʵʪʦʛʦ ʩʥʘʯʘʣʘ ʥʫʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʝʜʠʥʠʮʫ ʠʟʤʝʨʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ. ɽy ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: ʦʙʲʝʤʥʳʡ ʠ 

ʚʝʨʦʷʪʥʦʩʪʥʳʡ. ʆʙʘ ʵʪʠʭ ʩʧʦʩʦʙʘ ʩʪʘʣʠ ʠʟʚʝʩʪʥʳ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ 

40-ʭ ʛʦʜʘʭ XX ʚʝʢʘ. ʀʭ ʩʦʟʜʘʣʠ ʫʯʝʥʳʝ ʉʐɸ, ʦʜʥʠ ʠʟ ʦʩʥʦʚʘʪʝʣʝʡ 

ʥʘʫʢʠ ʠʥʬʦʨʤʘʪʠʢʠ ɼʞʦʥ ʬʦʥ ʅʝʡʤʘʥ ʠ ʂʣʦʜ ʐʝʥʥʦʥ.  

ɼʞʦʥ ʬʦʥ ʅʝʡʤʘʥ ʩʘʤʳʡ ʧʝʨʚʳʡ ʧʦʢʘʟʘʣ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʩʪʨʦʝʥʠʷ ʢʦʤʧʴʶʪʝʨʦʚ, ʵʪʦ ʧʨʠʚʝʣʦ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʤʝʨʳ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙʲʝʤʥʳʤ ʩʧʦʩʦʙʦʤ, ʘ ʂʣʦʜ ʐʝʥʥʦʥ ʦʧʨʝʜʝʣʠʣ ʤʝʨʳ 

ʠʥʬʦʨʤʘʮʠʠ ʚʝʨʦʷʪʥʦʩʪʥʳʤ ʩʧʦʩʦʙʦʤ. 

ʄʠʥʠʤʘʣʴʥʘʷ ʥʝʜʝʣʠʤʘʷ ʝʜʠʥʠʮʘ ʠʥʬʦʨʤʘʮʠʠ ʥʘʟʳʚʘʝʪʩʷ bit ï 

ʙʠʪ, ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʜʚʫʭ ʘʥʛʣʠʡʩʢʠʭ ʩʣʦʚ binary digit ï ʜʚʦʠʯʥʘʷ 

ʮʠʬʨʘ. ʇʨʠʯʠʥʦʡ ʵʪʦʛʦ ʩʪʘʣʦ ʫʜʦʙʩʪʚʦ ʜʣʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ 

ʢʦʤʧʴʶʪʝʨʘ ʨʘʙʦʪʘʪʴ ʜʚʦʠʯʥʳʤʠ ʯʠʩʣʘʤʠ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʠ 

ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʢʦʤʧʴʪʁʝʨʝ: ʬʠʟʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ, 

ʠʤʝʶʱʠʡ ʪʦʣʴʢʦ ʜʚʘ ʫʩʪʦʡʯʠʚʳʭ ʩʦʩʪʦʷʥʠʷ, ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʜʚʘ ʫʩʪʦʡʯʠʚʳʭ ʩʦʩʪʦʷʥʠ ̫

ʦʙʦʟʥʘʯʘʶʪʩʷ ʜʚʦʠʯʥʳʤʠ ʮʠʬʨʘʤʠ 0 ʠ 1. ʅʘʧʨʠʤʝʨ, ʣʝʛʢʦ ʩʦʟʜʘʪʴ 

ʫʩʪʨʦʡʩʪʚʦ, ʧʦʢʘʟʚrʘʶʱʝʝ ʥʘʣʠʯʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʪʦʢʘ, ʠʟʤʝʨʷʶʱʝʝ ʥʠʟʢʠʡ ʠʣʠ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʥʘʧʨʷʞʝʥʠʷ, 

ʦʙʥʘʨʫʞʠʚʘʶʱʝʝ ʧʦʣʷʨʥʦʩʪʴ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ ʠ ʜʨ. 

ʆʙʲʝʤʦʤ ʠʥʬʦʨʤʘʮʠʠ, ʟʘʧʠʩʘʥʥʦʡ ʜʚʦʠʯʥʳʤʠ ʮʠʬʨʘʤʠ 0 ʠ 1, 

ʥʘʟʳʚʘʝʪʩʷ ʯʠʩʣʦ ʜʚʦʠʯʥʳʭ ʮʠʬʨ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʵʪʦʡ ʟʘʧʠʩʠ, ʵʪʦ 

ʯʠʩʣʦ ʚʩʝʛʜʘ ʙʫʜʝʪ ʮʝʣʳʤ.  

ʉʣʝʜʫʶʱʫʶ ʦʙʲʝʤʥʫʶ ʝʜʠʥʠʮʫ ʠʟʤʝʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ 

ʥʘʟʳʚʘʶʪ byte ï ʙʘʡʪ, ʦʥʘ ʩʦʩʪʦʠʪ ʠʟ 8 ʙʠʪʦʚ, ʪ.ʝ. 1 ʙʘʡʪ = 
32  ʙʠʪ. ɺ 

ʦʜʥʦʤ ʙʘʡʪʝ ʤʦʞʥʦ ʨʘʟʜʝʣʴʥʦ ʟʘʧʠʩʘʪʴ 
82  = 256 ʨʘʟʣʠʯʥʳʭ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ ʩʠʤʚʦʣʦʚ, ʪ.ʝ. ʝʤʢʦʩʪʴ ʦʜʥʦʛʦ ʙʘʡʪʘ ʩʦʩʪʘʚʣʷʝʪ 256 ʙʠʪʦʚ. ʕʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩ ʧʦʤʦʱʴʶ ʦʜʥʦʛʦ ʙʘʡʪʘ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ 256 

ʨʘʟʣʠʯʥʳʭ (ʥʝ ʧʦʚʪʦʨʷʶʱʠʭʩʷ) ʩʦʦʙʱʝʥʠʡ.  
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ʆʙʲʝʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʙʦʣʴʰʠʤ 

ʯʠʩʣʦʤ. ʇʦʵʪʦʤʫ ʜʣʷ ʫʜʦʙʩʪʚʘ ʧʨʠʤʝʥʝʥʠʷ ʦʧʨʝʜʝʣʝʥʳ ʢʨʫʧʥʳʝ 

ʦʙʲʝʤʥʳʝ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ. ʕʪʠ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʢʨʘʪʥʳ 

ʜʚʫʤ, ʪ.ʝ. ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʩʪʝʧʝʥʷʤʠ ʜʚʦʡʢʠ. ʉʧʠʩʦʢ ʦʙʲʝʤʥʳʭ 

ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣʠʮʝ I.1.3: 

ʊʘʙʣʠʮʘ I.1.3. ʉʧʠʩʦʢ ʦʙʲʝʤʥʳʭ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. 

 ̄ ʅʘʟʚʘʥʠʝ ʉʠʤʚʦʣ ʉʪʝʧʝʥʴ 

 

1  byte ï ʙʘʡʪ ɹ 100 

2  kilobyte ï ʢʠʣʦʙʘʡʪ ʂʙ 103 

3  megabyte ï ʤʝʛʘʙʘʡʪ ʄʙ 106 

4  gigabyte ï ʛʠʛʘʙʘʡʪ ɻʙ 109 

5  terabyte ï ʪʝʨʘʙʘʡʪ ʊʙ 1012 

6  petabyte ï ʧʝʪʘʙʘʡʪ ʇʙ 1015 

7  exabyte ï ʵʢʩʘʙʘʡʪ ʕʙ 1018 

8  zettabyte ï ʟʝʪʪʘʙʘʡʪ ɿʙ 1021 

9  yottabyte ï ʡʦʪʪʘʙʘʡʪ ʁʙ 1024 

 

ʇʨʠʤʝʨʳ I.1.3.  

1. ɽʩʣʠ ʚ ʢʥʠʛʝ 400 ʩʪʨʘʥʠʮ, ʚ ʢʘʞʜʦʡ ʩʪʨʘʥʠʮʝ 50 ʩʪʨʦʢ, ʘ ʚ 

ʢʘʞʜʦʡ ʩʪʨʦʢʝ 50 ʩʠʤʚʦʣʦʚ, ʪʦ ʦʙʲʝʤ ʢʥʠʛʠ ʚ ʙʘʡʪʘʭ ʙʫʜʝʪ 

400*50*50 = 1 000 000 ɹʘʡʪ = 1 ʄʙ, ʪ.ʝ. ʚ ʜʠʩʢʝ ʦʙʲʝʤʦʤ 1 ɻʙ ʤʦʞʥʦ 

ʩʦʭʨʘʥʠʪʴ 1000 ʪʘʢʠʭ ʢʥʠʛ. 

2. ɽʩʣʠ ʨʘʟʤʝʨ ʵʣʝʢʪʨʦʥʥʦʡ ʢʥʠʛʠ ʩʦʩʪʘʚʣʷʝʪ 10 ʤʝʛʘʙʘʡʪ ʠ 

ʝʤʢʦʩʪʴ ʵʣʝʢʪʨʦʥʥʦʡ ʙʠʙʣʠʦʪʝʢʠ ʩʦʩʪʘʚʣʷʝʪ 100 ʛʠʛʘʙʘʡʪ, ʪʦ ʚ ʥʝʡ 

ʤʦʞʥʦ ʭʨʘʥʠʪʴ 100*1024/10 = 102400 ʵʣʝʢʪʨʦʥʥʳʭ ʢʥʠʛ. 

3. ɽʩʣʠ ʨʘʟʤʝʨ ʵʣʝʢʪʨʦʥʥʦʡ ʢʥʠʛʠ ʩʦʩʪʘʚʣʷʝʪ 10 ʤʝʛʘʙʘʡʪ ʠ 

ʝʤʢʦʩʪʴ ʵʣʝʢʪʨʦʥʥʦʡ ʙʠʙʣʠʦʪʝʢʠ ʩʦʩʪʘʚʣʷʝʪ 100 ʪʝʨʘʙʘʡʪ, ʪʦ ʚ ʥʝʡ 

ʤʦʞʥʦ ʭʨʘʥʠʪʴ 100*1024*1024/10 = 104857600 ʵʣʝʢʪʨʦʥʥʳʭ ʢʥʠʛ. 

 

ɿʘʜʘʥʠʷ I.1.3.  

1. ʅʘʟʦʚʠʪʝ ʩʧʦʩʦʙʳ ʠʟʤʝʨʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ. 

2. ʅʘʡʪʠ ʦʙʲʝʤʥʳʡ ʨʘʟʤʝʨ ʚ ʩʣʦʚʝ çʈʀʄè. 

3. ʋʢʘʞʠʪʝ ʝʤʢʦʩʪʴ ʦʜʥʦʛʦ ʙʘʡʪʘ. 

http://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%B9%D1%82
http://ru.wikipedia.org/wiki/1_(%D1%87%D0%B8%D1%81%D0%BB%D0%BE)
http://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D0%BB%D0%BE%D0%B1%D0%B0%D0%B9%D1%82
http://ru.wikipedia.org/wiki/%D0%A2%D1%8B%D1%81%D1%8F%D1%87%D0%B0
http://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B3%D0%B0%D0%B1%D0%B0%D0%B9%D1%82
http://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BB%D0%BB%D0%B8%D0%BE%D0%BD
http://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B3%D0%B0%D0%B1%D0%B0%D0%B9%D1%82
http://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BB%D0%BB%D0%B8%D0%B0%D1%80%D0%B4
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%80%D0%B0%D0%B1%D0%B0%D0%B9%D1%82
http://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B8%D0%BB%D0%BB%D0%B8%D0%BE%D0%BD
http://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%82%D0%B0%D0%B1%D0%B0%D0%B9%D1%82
http://ru.wikipedia.org/wiki/%D0%9A%D0%B2%D0%B0%D0%B4%D1%80%D0%B8%D0%BB%D0%BB%D0%B8%D0%BE%D0%BD
http://ru.wikipedia.org/wiki/%D0%AD%D0%BA%D1%81%D0%B0%D0%B1%D0%B0%D0%B9%D1%82
http://ru.wikipedia.org/wiki/%D0%9A%D0%B2%D0%B8%D0%BD%D1%82%D0%B8%D0%BB%D0%BB%D0%B8%D0%BE%D0%BD
http://ru.wikipedia.org/wiki/%D0%97%D0%B5%D1%82%D1%82%D0%B0%D0%B1%D0%B0%D0%B9%D1%82
http://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%BA%D1%81%D1%82%D0%B8%D0%BB%D0%BB%D0%B8%D0%BE%D0%BD
http://ru.wikipedia.org/wiki/%D0%99%D0%BE%D1%82%D1%82%D0%B0%D0%B1%D0%B0%D0%B9%D1%82
http://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%BF%D1%82%D0%B8%D0%BB%D0%BB%D0%B8%D0%BE%D0%BD
http://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B3%D0%B0%D0%B1%D0%B0%D0%B9%D1%82
http://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B3%D0%B0%D0%B1%D0%B0%D0%B9%D1%82
http://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B3%D0%B0%D0%B1%D0%B0%D0%B9%D1%82
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%80%D0%B0%D0%B1%D0%B0%D0%B9%D1%82
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ʇʦʤʦʱʴ: 

1. ʉʧʦʩʦʙʳ ɼʞʦʥ ʬʦʥ ʅʝʡʤʘʥʘ ʠ ʂʣʦʜʘ ʐʝʥʥʦʥʘ. 

2.  ʉʦʭʨʘʥʷʝʤʘʷ ʚ ʢʦʤʧʴʶʪʝʨʝ ʠʥʬʦʨʤʘʮʠʷ (ʩʣʦʚʦ, ʯʠʩʣʦ, 

ʨʠʩʫʥʦʢ, ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ) ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʜʚʦʠʯʥʳʭ 

ʮʠʬʨʘʭ. 

3. ʅʫʞʥʦ ʫʢʘʟʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʙʠʪʦʚ ʚ ʦʜʥʦʤ ʙʘʡʪʝ. 

 

ɺʦʧʨʦʩʳ I.1.3.  

1. ʂʘʢ ʥʘʟʳʚʘʝʪʩʷ ʤʠʥʠʤʘʣʴʥʘʷ ʝʜʠʥʠʮʘ ʠʥʬʦʨʤʘʮʠʠ? 

2. ʂʪʦ ʦʧʨʝʜʝʣʠʣ ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ? 

3. ʏʝʤʫ ʜʦʣʞʥ  rʙʳʪʴ ʢʨʘʪʥr  ʢʨʫʧʥʳʝ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ? 

 

ʊʝʩʪʳ I.1.3. 

1. ʉʢʦʣʴʢʦ ʙʠʪʦʚ ʚ ʦʜʥʦʤ ʙʘʡʪʝ? 

A) 2; 

B) 10; 

C) 8; 

D) 0; 

E) 17 

 

2. ʉʢʦʣʴʢʦ ʤʝʛʘʙʘʡʪʦʚ ʙʫʜʝʪ ʦʜʠʥ ɻɹ? 

A) 1040; 

B) 1024; 

C) 10024; 

D) 124; 

E) 102400. 

 

3. ʉʢʦʣʴʢʦ ʛʠʛʘʙʘʡʪʦʚ ʙʫʜʝʪ ʦʜʠʥ ʊɹ? 

A) 10024; 

B) 1040; 

C) 1024; 

D) 124; 

E) 102400. 



 

 22 

I.1.4. ɺʝʨʦʷʪʥʦʩʪʥʳʝ ʝʜʠʥʠʮ rʠ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ 

ɼʦ ʚʚʝʜʝʥʠʷ ʠ ʦʙʩʫʞʜʝʥʠʷ ʧʦʥʷʪʠʷ çɺʝʨʦʷʪʥʦʩʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʠʥʬʦʨʤʘʮʠʠè, ʨʘʩʩʤʦʪʨʠʤ ʦʜʠʥ ʦʧʳʪ, ʦʪʥʦʩʷʱʠʡ ʢ ʪʝʦʨʠʠ 

ʚʝʨʦʷʪʥʦʩʪʠ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʚʟʷʪʴ ʙʨʦʩʘʥʠʝ N ʛʨʘʥʥʦʡ 

ʠʛʨʘʣʴʥʦʡ ʢʦʩʪʠ (ʩʘʤʘ ̫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘ ̫ N = 6). ʈʝʟʫʣʴʪʘʪʦʤ 

ʩʯʠʪʘʝʪʩʷ ʚʳʧʘʜʘʥʠʝ ʛʨʘʥʠ, ʩ ʥʘʜʧʠʩʴʶ ʮʠʬʨ 1, 2,..., N.  

ɺʚʝʜʝʤ ʯʠʩʣʦʚʫʶ ʤʝʨʫ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʥʘʟʚʘʚ 

ʝ yʵʥʪʨʦʧʠʝʡ ʠ ʦʙʦʟʥʘʯʠʤ ʯʝʨʝʟ ʅ. ɺʝʣʠʯʠʥʳ N ʠ ʅ ʙʫʜʫʪ ʤʝʞʜʫ 

ʩʦʙʦʡ ʚ ʩʣʝʜʫʶʱʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʦʪʥʦʰʝʥʠʠ: 

H = f (N),       (1.1) 

ʛʜʝ ʬʫʥʢʮʠʷ f ʷʚʣʷʝʪʩʷ ʥʝʦʪʨʠʮʘʪʝʣʴʥʦʡ ʠ ʚʦʟʨʘʩʪʘʶʱʝʡ ʜʣʷ ʥʘʰʠʭ 

N = 1, 2, é, 6.  

ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʙʨʦʩʘʥʠʝ ʠʛʨʘʣʴʥʦʡ ʢʦʩʪʠ: 

1) ʧʦʜʛʦʪʦʚʢʘ ʢ ʙʨʦʩʘʥʠʶ ʢʦʩʪʠ: ʝʸ ʠʩʭʦʜ ʥʝʠʟʚʝʩʪʝʥ, ʪ.ʝ. ʝʩʪʴ 

ʢʘʢʘʷ-ʪʦ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ, ʦʙʦʟʥʘʯʠʤ ʝʸ ʯʝʨʝʟ H1; 

2) ʠʛʨʘʣʴʥʘʷ ʢʦʩʪʴ ʙʨʦhʝʥʘ: ʧʦʣʫʯʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʠʩʭʦʜʝ 

ʦʧʳʪʘ, ʢʦʣʠʯʝʩʪʚʦ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙʦʟʥʘʯʠʤ ʯʝʨʝʟ I ; 

3) ʦʙʦʟʥʘʯʠʤ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʵʪʦʛʦ ʦʧʳʪʘ ʧʦʩʣʝ ʝʛʦ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʯʝʨʝʟ H2;  

ɺ ʢʘʯʝʩʪʚʝ ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʭʦʜʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʦʧʳʪʘ 

ʤʦʞʥʦ ʚʟʷʪʴ ʨʘʟʥʠʮʫ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʝʡ, ʧʦʣʫʯʝʥʥʳʭ ʜʦ ʦʧʳʪʘ ʠ 

ʧʦʩʣʝ ʦʧʳʪʘ: 

I = H1 ï H2.  (1.2) 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚ ʩʣʫʯʘʝ ʧʦʣʫʯʝʥʠʷ ʢʦʥʢʨʝʪʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, 

ʨʘʥʝʝ ʧʦʣʫʯʝʥʥʘʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʠʩʯʝʟʘʝʪ, ʪ.ʝ. ʅ2 = 0. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ ʧʦʩʣʝ ʦʧʳʪʘ ʙʫʜʝʪ ʩʦʚʧʘʜʘʪʴ ʩ 

ʥʘʯʘʣʴʥʦʡ ʵʥʪʨʦʧʠʝʡ, ʪ.ʝ. I = H1. ɻʦʚʦʨʷ ʧʦ-ʜʨʫʛʦʤʫ, 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʚ ʦʧʳʪʝ ʩʦʚʧʘʜʘʝʪ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦʙ ʠʩʭʦʜʝ ɻʪʦʛʦ 

ʦʧʳʪʘ. ɿʜʝʩʴ ʟʥʘʯʝʥʠʝ ʅ2 ʤʦʞʝʪ ʥʝ ʨʘʚʥʷʪʴʩʷ ʥʫʣʶ, ʥʘʧʨʠʤʝʨ, ʚ 

ʭʦʜʝ ʦʧʳʪʘ ʥʘʜʧʠʩʴ ʩʣʝʜʫʶʱʝʡ ʛʨʘʥʠ ʚʳʧʘʜʘʥʠʷ ʙʦʣʴʰʝ 3. 

ʉʣʝʜʫʶʱʠʤ ʚʘʞʥʳʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ 

ʚʠʜʘ ʬʫʥʢʮʠʠ f ʚ ʬʦʨʤʫʣʝ (1.1). ɽʩʣʠ ʯʝʨʝʟ N ʦʙʦʟʥʘʯʠʪʴ ʯʠʩʣʦ 
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ʛʨʘʥʝʡ, ʘ ʯʝʨʝʟ ʄ ï ʯʠʩʣʦ ʙʨʦʩʘʥʠʡ ʠʛʨʘʣʴʥʦʡ ʢʦʩʪʠ, ʪʦ ʦʙʱʝʝ ʯʠʩʣʦ 

ʠʩʭʦʜʦʚ, ʦʧʨʝʜʝʣʷʝʤʦʝ ʚʝʢʪʦʨʘʤʠ ʜʣʠʥ rʄ ʠ ʩʦʩʪʦʷʱʠʭ ʠʟ N ʟʥʘʢʦʚ, 

ʙʫʜʝʪ ʨʘʚʥʦ N ʚ ʩʪʝʧʝʥʠ ʄ 

X=NM.  (1.3) 

ʅʘʧʨʠʤʝʨ, ʚ ʩʣʫʯʘʝ ʜʚʫʭ ʙʨʦʩʘʥʠʡ ʢʦʩʪʠ ʩ ʰʝʩʪʴʶ ʛʨʘʥʷʤʠ 

ʠʤʝʝʤ: ʍ = 62 = 36. ʌʘʢʪʠʯʝʩʢʠ ʢʘʞʜʳʡ ʠʩʭʦʜ ʍ ʷʚʣʷʝʪʩʷ ʥʝʢʦʪʦʨʦʡ 

ʧʘʨʦʡ (X1, X2), ʛʜʝ X1 ʠ X2 ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʩʭʦʜʳ ʧʝʨʚʦʛʦ ʠ 

ʚʪʦʨʦʛʦ ʙʨʦʩʘʥʠʡ, ʘ X ï ʦʙʱʝʝ ʯʠʩʣʦ ʪʘʢʠʭ ʧʘʨ.  

ʉʠʪʫʘʮʠʶ ʩ ʙʨʦʩʘʥʠʝʤ ʄ ʨʘʟ ʢʦʩʪʠ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʥʝʢʫʶ ʩʣʦʞʥʫʶ ʩʠʩʪʝʤʫ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʥʝʟʘʚʠʩʠʤʳʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ 

ʧʦʜʩʠʩʪʝʤ - "ʦʜʥʦʢʨʘʪʥʳʭ ʙʨʦʩʘʥʠʡ ʢʦʩʪʠ". ʕʥʪʨʦʧʠʷ ʪʘʢʦʡ 

ʩʠʩʪʝʤʳ ʚ ʄ ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʵʥʪʨʦʧʠʷ ʦʜʥʦʡ ʩʠʩʪʝʤʳ (ʧʨʠʥʮʠʧ 

ʘʜʜʠʪʠʚʥʦʩʪʠ ʵʥʪʨʦʧʠʠ): 

f(6M) = M Ā f(6). 

ɼʘʥʥʫʶ ʬʦʨʤʫʣʫ ʤʦʞʥʦ ʨʘʩʧʨʦʩʪʨʘʥʠʪʴ ʠ ʥʘ ʩʣʫʯʘʡ ʣʶʙʦʛʦ N: 

f (NM )= MĀf(N). (1.4) 

ʊʝʧʝʨʴ ʧʨʦʣʦʛʘʨʠʬʤʠʨʫʝʤ ʣʝʚʫʶ ʠ ʧʨʘʚʫʶ ʯʘʩʪʠ ʬʦʨʤʫʣʳ (1.3): 

ln X = M Ā ln N, 

ʜʘʣʝʝ M ʥʘʭʦʜʠʪʩʷ ʪʘʢ: 

N

X
M

ln

ln
= . 

ʇʦʜʩʪʘʚʣʷʝʤ ʧʦʣʫʯʝʥʥʦʝ ʜʣʷ M ʟʥʘʯʝʥʠʝ ʚ ʬʦʨʤʫʣʫ (1.4):  

)(
ln

ln
)( Nf

N

X
Xf Ö= . 

ʆʙʦʟʥʘʯʠʚ ʯʝʨʝʟ ʂ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʢʦʥʩʪʘʥʪʫ 
N

Nf

ln

)(
, ʧʦʣʫʯʠʤ:  

f(X) = ʂ Ā ln ʍ, 

ʠʣʠ, ʩ ʫʯʝʪʦʤ (1.1), H=K Ā ln N. 

ʆʙʳʯʥʦ ʧʨʠʥʠʤʘʶʪ 
2ln

1
=K . ʆʪʩʁ ʜʘ ʧʦʣʫʯʘʝʪʩʷ ʬʦʨʤʫʣʘ ʍʘʨʪʣʠ: 

H = log2 N.     (1.5) 
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ɺʘʞʥʳʤ ʧʨʠ ʚʚʝʜʝʥʠʠ ʢʘʢʦʡ-ʣʠʙʦ ʚʝʣʠʯʠʥʳ ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ ʦ 

ʪʦʤ, ʯʪʦ ʧʨʠʥʠʤʘʪʴ ʟʘ ʝʜʠʥʠʮʫ ʝʝ ʠʟʤʝʨʝʥʠʷ. ʆʯʝʚʠʜʥʦ, ʅ=1 ʧʨʠ N 

= 2. ʀʥʘʯʝ ʛʦʚʦʨʷ, ʚ ʢʘʯʝʩʪʚʝ ʝʜʠʥʠʮʳ ʧʨʠʥʠʤʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ 

ʠʥʬʦʨʤʘʮʠʠ, ʩʚʷʟʘʥʥʦʝ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʦʧʳʪʘ, ʩʦʩʪʦʷʱʝʛʦ ʚ 

ʧʦʣʫʯʝʥʠʠ ʦʜʥʦʛʦ ʠʟ ʜʚʫʭ ʨʘʚʥʦʚʝʨʦʷʪʥʳʭ ʠʩʭʦʜʦʚ (ʧʨʠʤʝʨʦʤ 

ʪʘʢʦʛʦ ʦʧʳʪʘ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʙʨʦʩʘʥʠʝ ʤʦʥʝʪʳ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʚʦʟʤʦʞʥʳ ʜʚʘ ʠʩʭʦʜʘ: "ʦʨʝʣ", "ʨʝʰʢʘ"). ʊʘʢʘʷ ʝʜʠʥʠʮʘ ʢʦʣʠʯʝʩʪʚʘ 

ʠʥʬʦʨʤʘʮʠʠ ʥʘʟʳʚʘʝʪʩʷ "ʙʠʪ". 

ɺʩʝ N ʠʩʭʦʜʦʚ ʨʘʩʩʤʦʪʨʝʥʥʦʛʦ ʚʳʰʝ ʦʧʳʪʘ ʷʚʣʷʶʪʩʷ 

ʨʘʚʥʦʚʝʨʦʷʪʥʳʤʠ ʠ ʧʦʵʪʦʤʫ ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʥʘ "ʜʦʣʶ" ʢʘʞʜʦʛʦ 

ʠʩʭʦʜʘ ʧʨʠʭʦʜʠʪʩʷ ʦʜʥʘ N-ʷ ʯʘʩʪʴ ʦʙʱʝʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʦʧʳʪʘ: 

N

N2log
. 

ʇʨʠ ʵʪʦʤ ʚʝʨʦʷʪʥʦʩʪʴ i-ʛʦ ʠʩʭʦʜʘ ʈi ʨʘʚʥʷʝʪʩʷ, ʦʯʝʚʠʜʥʦ, 1/N. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʥɻʪʨʦʧʠʷ ʥʘʭʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ ʐʝʥʥʦʥʘ ʪʘʢ: 

)
1

(log
1

2

i

N

i

i
P

PH ä
=

Ö= . (1.6) 

ʊʘ ʞʝ ʬʦʨʤʫʣʘ (1.6) ʧʨʠʥʠʤʘʝʪʩʷ ʟʘ ʤʝʨʫ ʵʥʪʨʦʧʠʠ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ 

ʚʝʨʦʷʪʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʠʩʭʦʜʦʚ ʦʧʳʪʘ ʥʝʨʘʚʥʦʚʝʨʦʷʪʥʳ (ʪ.ʝ. ʈ. 

ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳ). 

 

ɿʘʤʝʯʘʥʠʝ I.1.4: 

ʉʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʦʙʲʝʤʥʳʤ ʠ ʚʝʨʦʷʪʥʦʩʪʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʠʥʬʦʨʤʘʮʠʠ ʥʝʦʜʥʦʟʥʘʯʥʦʝ. ʅʝ ʚʩʷʢʠʡ ʪʝʢʩʪ, ʟʘʧʠʩʘʥʥʳʡ 

ʜʚʦʠʯʥʳʤʠ ʩʠʤʚʦʣʘʤʠ, ʜʦʧʫʩʢʘʝʪ ʠʟʤʝʨʝʥʠʝ ʦʙʲʝʤʘ ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʚʝʨʦʷʪʥʦʩʪʥʦʤ ʩʤʳʩʣʝ, ʥʦ ʟʘʚʝʜʦʤʦ ʜʦʧʫʩʢʘʝʪ ʝʛʦ ʚ ʦʙʲʝʤʥʦʤ. 

ɼʘʣʝʝ, ʝʩʣʠ ʥʝʢʦʪʦʨʦʝ ʩʦʦʙʱʝʥʠʝ ʜʦʧʫʩʢʘʝʪ ʠʟʤʝʨʠʤʦʩʪʴ 

ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʦʙʦʠʭ ʩʤʳʩʣʘʭ, ʪʦ ʦʥʠ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ 

ʩʦʚʧʘʜʘʶʪ, ʧʨʠ ʵʪʦʤ ʚʝʨʦʷʪʥʦʩʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ ʥʝ 

ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʴʰʝ ʦʙʲʝʤʥʦʛʦ. 

 

ʇʨʠʤʝʨʳ I.1.4. 

1. ʈʘʩʩʤʦʪʨʠʤ ʘʣʬʘʚʠʪ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʜʚʫʭ ʟʥʘʢʦʚ 0 ʠ 1. ɽʩʣʠ 

ʩʯʠʪʘʪʴ, ʯʪʦ ʩʦ ʟʥʘʢʘʤʠ 0 ʠ 1 ʚ ʜʚʦʠʯʥʦʤ ʘʣʬʘʚʠʪʝ ʩʚʷʟʘʥʳ 
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ʦʜʠʥʘʢʦʚʳʝ ʚʝʨʦʷʪʥʦʩʪʠ ʠʭ ʧʦʷʚʣʝʥʠʷ (P(0) = ʈ(1) = 0,5), ʪʦ ʧʦ 

ʬʦʨʤʫʣʝ (1.5) ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʦʜʠʥ ʟʥʘʢ ʧʨʠ ʜʚʦʠʯʥʦʤ 

ʢʦʜʠʨʦʚʘʥʠʠ ʙʫʜʝʪ ʨʘʚʥʦ  

H = 1ʦg2 2 = 1 ʙʠʪ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ (ʚ ʙʠʪʘʭ), ʟʘʢʣʶʯʝʥʥʦʝ 

ʚ ʜʚʦʠʯʥʦʤ ʩʣʦʚʝ, ʨʘʚʥʦ ʯʠʩʣʫ ʜʚʦʠʯʥʳʭ ʟʥʘʢʦʚ ʚ ʥʝʤ. 

2. ʆʧʨʝʜʝʣʠʤ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ, ʩʚʷʟʘʥʥʦʝ ʩ ʧʦʷʚʣʝʥʠʝʤ 

ʢʘʞʜʦʛʦ ʩʠʤʚʦʣʘ ʚ ʩʦʦʙʱʝʥʠʷʭ, ʟʘʧʠʩʘʥʥʳʭ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ. 

ɹʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʨʫʩʩʢʠʡ ʘʣʬʘʚʠʪ ʩʦʩʪʦʠʪ ʠʟ 33 ʙʫʢʚ ʠ ʟʥʘʢʘ 

"ʧʨʦʙʝʣ" ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ ʩʣʦʚ. ʇʦ ʬʦʨʤʫʣʝ (1.5) 

H = log 34 =5 ʙʠʪ. 

ʆʜʥʘʢʦ ʚ ʩʣʦʚʘʭ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ (ʨʘʚʥʦ ʢʘʢ ʠ ʚ ʩʣʦʚʘʭ ʜʨʫʛʠʭ 

ʷʟʳʢʦʚ) ʨʘʟʣʠʯʥʳʝ ʙʫʢʚʳ ʚʩʪʨʝʯʘʶʪʩʷ ʥʝʦʜʠʥʘʢʦʚʦ ʯʘʩʪʦ. ʇʦ 

ʬʦʨʤʫʣʝ (1.6): ʅ= 4,72 ʙʠʪ.  

 

ɿʘʜʘʥʠʷ I.1.4.  

1. ʇʫʩʪʴ ʚ ʫʢʘʟʘʥʥʦʤ ʷʱʠʢʝ ʠʤʝʶʪʩʷ 16 ʨʘʟʥʦʮʚʝʪʥʳʭ ʰʘʨʦʚ. 

ʅʫʞʥʦ ʚʳʯʠʩʣʠʪʴ ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ, ʠʩʧʦʣʴʟʫʷ ʵʥʪʨʦʧʠʶ, ʯʪʦʙʳ 

ʚʳʪʘʱʠʪʴ ʙʝʣʳʡ ʰʘʨ. 

2.ʆʧʨʝʜʝʣʠʪʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ, ʩʚʷʟʘʥʥʦʝ ʩ ʧʦʷʚʣʝʥʠʝʤ 

ʢʘʞʜʦʛʦ ʩʠʤʚʦʣʘ ʚ ʩʦʦʙʱʝʥʠʷʭ, ʟʘʧʠʩʘʥʥʳʭ ʥʘ ʢʘʟʘʭʩʢʦʤ ʷʟʳʢʝ ʚ 

42-ʭ ʙʫʢʚʝʥʥʦʤ ʘʣʬʘʚʠʪʝ. 

3.ʆʧʨʝʜʝʣʠʪʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ, ʩʚʷʟʘʥʥʦʝ ʩ ʧʦʷʚʣʝʥʠʝʤ 

ʢʘʞʜʦʡ ʜʚʦʠʯʥʦʡ ʮʠʬʨʳ ʚ ʩʦʦʙʱʝʥʠʷʭ, ʟʘʧʠʩʘʥʥʳʭ ʚ ʦʜʥʦʤ 

ʤʝʛʘʙʘʡʪʝ. 

 

ʇʦʤʦʱʴ:  

1. )
1

(log
1

2

i

N

i

i
P

PH ä
=

Ö= . 

 

2. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ ʠʩʧʦʣʴʟʫʡʪʝ 

ʬʦʨʤʫʣʫ (1.5).  

3. ʅʘʜʦ ʫʯʝʩʪʴ, ʯʪʦ ʚ ʦʜʥʦʤ ʤʝʛʘʙʘʡʪʝ ʥʘʭʦʜʷʪʩʷ 106 ʙʠʪʦʚ. 
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ɺʦʧʨʦʩʳ I.1.4. 

1. ʂʘʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʦʙʣʘʜʘʝʪ ʬʫʥʢʮʠʷ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ 

ʵʥʪʨʦʧʠʠ? 

2. ɺ ʯʝʤ ʟʘʢʣʶʯʘʝʪʩʷ ʧʨʠʥʮʠʧ ʘʜʜʠʪʠʚʥʦʩʪʠ ʵʥʪʨʦʧʠʠ?  

3. ʂʘʢ ʥʘʟʳʚʘʝʪʩʷ ʚʝʣʠʯʠʥʘ, ʠʟʤʝʨʷʶɦ ʘʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ? 

4. ʆʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʦʙʲʝʤʥʳʤʠ ʠ ʚʝʨʦʷʪʥʦʩʪʥʳʤʠ ʝʜʠʥʠʮʘʤʠ 

ʠʟʤʝʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦʜʥʦʟʥʘʯʥʦ? 

5. ɿʘʯʝʤ ʥʫʞʥʘ ʬʦʨʤʫʣʘ ʍʘʨʪʣʠ? 

 

ʊʝʩʪʳ I.1.4. 

1. ʏʪʦ ʷʚʣʷʝʪʩʷ ʤʠʥʠʤʘʣʴʥʦʡ ʥʝʜʝʣʠʤʦʡ ʝʜʠʥʠʮʝʡ ʦʙʲʝʤʥʦʛʦ 

ʠʟʤʝʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ? 

A) ʊʝʨʘʙʘʡʪ (terabyte); 

B) ɹʘʡʪ (Byte); 

C) ʄʝʛʘʙʘʡʪ (megabyte); 

D) ɻʝʛʘʙʘʡʪ (gigabyte); 

E) ɹʠʪ (bit). 

 

2. ʂʘʢ ʥʘʟʳʚʘʝʪʩʷ ʚʝʣʠʯʠʥʘ ʠʟʤʝʨʝʥʠʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʧʦ 

ʐʝʥʦʥʫ? 

A) ʕʢʪʨʦʧʠʷ; 

B) ʕʥʪʨʦʧʠʷ; 

C) ɺʝʣʠʯʠʥʘ; 

D) ʀʥʬʦʨʤʘʮʠʷ; 

E) ɹʘʡʪ. 

 

3. ʋʢʘʟʘʪʴ ʬʦʨʤʫʣʫ ʍʘʨʪʣʠ? 

A) H = log2 N;  

B) H = lg N; 

C) H = ln N; 

D) H = ln (Nï1)/2; 

E) H = ln (Nï1)2. 
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I.2. ɺʝʣʠʯʠʥʳ 

I.2.1. ɺʠʜʳ ʚʝʣʠʯʠʥ 

ɺ ʠʥʬʦʨʤʘʪʠʢʝ ʧʦʥʷʪʠʝ ʠʥʬʦʨʤʘʮʠʠ ʯʘʩʪʦ ʟʘʤʝʥʷʶʪ ʧʦʥʷʪʠʝʤ 

ʚʝʣʠʯʠʥʘ, ʧʨʠ ʵʪʦʤ ʩʦʦʙʱʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʨʘʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʠʤʷ 

ʚʝʣʠʯʠʥʳ, ʘ ʩʦʜʝʨʞʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ï ʢʘʢ ʟʥʘʯʝʥʠʝ ʚʝʣʠʯʠʥʳ. 

ɺʝʣʠʯʠʥʳ ï ʦʙʲʝʢʪʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʠʥʬʦʨʤʘʮʠʠ.  

ɺʝʣʠʯʠʥʳ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʦʚ ʧʨʠʜʘʥʠʷ ʟʥʘʯʝʥʠʡ ʩʚʦʠʤ 

ʠʤʝʥʘʤ, ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʧʦʩʪʦʷʥʥʳʝ ʚʝʣʠʯʠʥʳ ʠ ʧʝʨʝʤʝʥʥʳʝ 

ʚʝʣʠʯʠʥʳ.  

ɽʩʣʠ ʟʥʘʯʝʥʠ ̫ ʚʝʣʠʯʠʥ ʦʧʨʝʜʝʣʷʪʁʩʷ ʚʦ ʚʨʝʤʷ ʧʦʩʪʨʦʝʥʠʷ 

ʦʙʱʠʭ ʧʨʘʚʠʣ ʠʥʪʝʨʧʨʝʪʘʮʠʠ (ʦʙʴʷʩʥʝʥʠʷ) ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʷʟʳʢʘ 

ʦʙʱʝʥʠʷ, ʪʦ ʪʘʢʠʝ ʚʝʣʠʯʠʥʳ ʙʫʜʫʪ ʧʦʩʪʦʷʥʥʳʤʠ. ʀʥʘʯʝ ʛʦʚʦʨʷ, ʧʨʠ 

ʠʤʝʥʦʚʘʥʠʠ ʧʨʦʩʪʦʡ ʚʝʣʠʯʠʥʳ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʝ 

ʟʥʘʯʝʥʠʝ. ɺʤʝʩʪʝ ʩʦ ʟʥʘʯʝʥʠʝʤ ʩʪʘʥʝʪ ʠʟʚʝʩʪʥʳʤ ʝʛʦ ʪʠʧ. ʅʘʧʨʠʤʝʨ, 

ʝʩʣʠ ʮʝʧʦʯʢʫ 135, ʦʙʨʘʟʦʚʘʥʥʫʶ ʠʟ ʮʠʬʨ 1, 3 ʠ 5, ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʠʤʷ ʧʦʩʪʦʷʥʥʦʡ ʚʝʣʠʯʠʥʳ, ʪʦ ʝʸ ʟʥʘʯʝʥʠʝ ʙʫʜʝʪ ʮʝʣʦʝ ʯʠʩʣʦ çʩʪʦ 

ʪʨʠʜʮʘʪʴ ʧʷʪʴè. ɽʩʣʠ ʠʟ ʵʪʠʭ ʞʝ ʮʠʬʨ ʧʦʩʪʨʦʠʪʴ ʜʨʫʛʫʶ ʮʝʧʦʯʢʫ 

315, ʪʦ ʦʥʘ ʙʫʜʝʪ ʠʤʝʥʝʤ ʜʨʫʛʦʡ ʧʦʩʪʦʷʥʥʦʡ ʚʝʣʠʯʠʥ rʩʦ ʟʥʘʯʝʥʠʝʤ 

çʪʨʠʩʪʘ ʧʷʪʴʥʘʜʮʘʪʴè, ʷʚʣʷʶʱʠʤʩʷ ʮʝʣʳʤ ʯʠʩʣʦʤ. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ 

ʩʣʝʜʫʶʱʝʝ ʫʪʚʝʨʞʜʝʥʠʝ: 

ʀʤ,̫ ʟʥʘʯʝʥʠʝ ʠ ʪʠʧ ʧʦʩʪʦʷʥʥʦʡ ʚʝʣʠʯʠʥʳ ʥʝ ʠʟʤʝʥʷʶʪʩʷ, ʦʥʠ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ.  

ʊʝʧʝʨʴ ʦʧʨʝʜʝʣʠʤ ʧʝʨʝʤʝʥʥʳʝ ʚʝʣʠʯʠʥ.r ɽʩʣʠ ʟʥʘʯʝʥʠʷ 

ʚʝʣʠʯʠʥ ʠʟʤʝʥʷʶʪʩʷ ʚʦ ʚʨʝʤʷ ʠʭ ʦʙʨʘʙʦʪʢʠ, ʪʦ ʪʘʢʠʝ ʚʝʣʠʯʠʥʳ 

ʥʘʟʳʚʘʶʪʩ ̫ʧʝʨʝʤʝʥʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ. 

ʆʙʳʯʥʦ, ʪʠʧ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʦʡ ʚʝʣʠʯʠʥʳ ʥʝ ʜʦʣʞʝʥ 

ʠʟʤʝʥʷʪʴʩʷ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʚʦ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʵʪʦʡ ʚʝʣʠʯʠʥʳ 

ʚʦʟʤʦʞʥʦ ʧʦʷʚʷʪʩʷ ʤʥʦʛʦ ʪʨʫʜʥʦʩʪʝʡ ʩ ʥʝʧʨʘʚʠʣʴʥʳʤʠ ʨʝʰʝʥʠʷʤʠ. 

ɺ ʠʥʬʦʨʤʘʪʠʢʝ ʜʣʷ ʠʤʝʥʦʚʘʥʠʷ ʧʝʨʝʤʝʥʥʦʡ ʚʝʣʠʯʠʥʳ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʥʷʪʠʝ çʠʜʝʥʪʠʬʠʢʘʪʦʨè. 

ʀʜʝʥʪʠʬʠʢʘʪʦʨ ï ʮʝʧʦʯʢʘ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʜʣʠʥʦʡ, ʢʦʪʦʨʘʷ 

ʥʘʯʠʥʘʝʪʩʷ ʩ ʙʫʢʚʳ ʠ ʩʦʩʪʦʠʪ ʠʟ ʙʫʢʚ ʠ ʮʠʬʨ. 

ɿʥʘʯʝʥʠʝ ʚʝʣʠʯʠʥʳ ʦʧʠʩʳʚʘʝʪʩʷ ʩʚʦʠʤ ʪʠʧʦʤ, ʢʦʪʦʨʳʡ 

ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʷʝʪ: 
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ʘ) ʜʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʞʝʪ ʠʤʝʪʴ ʦʙʲʝʢʪ 

ʦʧʠʩʳʚʘʝʤʦʛʦ ʪʠʧʘ; 

ʙ) ʜʦʧʫʩʪʠʤʳʝ ʦʧʝʨʘʮʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʠʤʳ ʢ 

ʦʙʲʝʢʪʫ ʦʧʠʩʳʚʘʝʤʦʛʦ ʪʠʧʘ. 

ɺʦʦʙʱʝ, ʟʥʘʯʝʥʠʷ ʚʝʣʠʯʠʥʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʯʠʩʣʝʥʥʳʝ, 

ʩʠʤʚʦʣʴʥʳʝ ʠ ʣʦʛʠʯʝʩʢʠʝ ʪʠʧʳ.  

ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʟʘʜʘʥʥʳʭ ʚʝʣʠʯʠʥ ʥʫʞʥʦ ʧʨʠʤʝʥʠʪʴ ʦʧʝʨʘʮʠʠ ʢ 

ʵʪʠʤ ʚʝʣʠʯʠʥʘʤ. ɸ ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʨʠʤʝʥʠʪʴ ʦʧʝʨʘʮʠʠ ʥʫʞʥʦ ʟʥʘʪʴ 

ʠʭ ʦʧʨʝʜʝʣʝʥʠʷ, ʦʙʦʟʥʘʯʝʥʠʷ ʠ ʩʚʦʡʩʪʚʘ.  

ʆʧʝʨʘʮʠʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʯʪʦ ʥʘʜ ʢʘʢʠʤʠ ʪʠʧʘʤʠ ʦʥʠ 

ʦʧʨʝʜʝʣʝʥʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʯʠʩʣʦʚʳʝ ʦʧʝʨʘʮʠʠ, ʩʠʤʚʦʣʴʥʳʝ 

ʦʧʝʨʘʮʠʠ ʠ ʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʣʶʙʘʷ ʠʟ ʵʪʠʭ ʦʧʝʨʘʮʠʡ ʦʧʨʝʜʝʣʝʥʘ ʠ 

ʠʩʩʣʝʜʦʚʘʥʘ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʟʜʝʣʘʭ ʤʘʪʝʤʘʪʠʢʠ. ʅʘʧʨʠʤʝʨ, ʚʩʝ 

ʩʠʤʚʦʣʴʥʳʝ ʦʧʝʨʘʮʠʠ ʦʧʨʝʜʝʣʝʥʳ ʚ ʨʘʟʜʝʣʝ çʄʘʪʝʤʘʪʠʯʝʩʢʘʷ 

ʣʠʥʛʚʠʩʪʠʢʘè, ʢʦʪʦʨʘʷ ʠʩʩʣʝʜʫʝʪ ʩʦʩʪʘʚ ʠ ʩʚʦʡʩʪʚʘ ʷʟʳʢʦʚ, ʚʩʝ 

ʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʦʧʨʝʜʝʣʝʥʳ ʚ ʨʘʟʜʝʣʝ çʄʘʪʝʤʘʪʠʯʝʩʢʘʷ 

ʣʦʛʠʢʘè, ʘ ʚʩʝ ʯʠʩʣʦʚʳʝ ʦʧʝʨʘʮʠʠ ï ʚ ʜʨʫʛʠʭ ʨʘʟʜʝʣʘʭ ʤʘʪʝʤʘʪʠʢʠ 

(ʘʨʠʬʤʝʪʠʢʘ, ʘʣʛʝʙʨʘ ʠ ʜʨ.). 

ʄʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩʚʦʡʩʪʚʘ ʦʧʝʨʘʮʠʡ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʥʘ 

ʢʘʞʜʦʤ ʪʠʧʝ ʚʝʣʠʯʠʥ. ʕʪʠ ʩʚʦʡʩʪʚʘ ʛʨʫʧʧʠʨʫʶʪʩʷ ʠ ʦʙʨʘʟʫʶʪ 

ʘʢʩʠʦʤʘʪʠʢʫ ʢʘʩʘʪʝʣʴʥʦ ʵʪʠʭ ʚʝʣʠʯʠʥ.  

ɺ ʧʨʝʜʣʘʛʘʝʤ ʭr ʘʢʩʠʦʤʘʪʠʢʘʭ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʚʝʣʠʯʠʥ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ, ʠʤʝʶʪʩʷ ʤʥʦʛʦ ʩʭʦʜʩʪʚʘ. ʆʥʠ ʧʦʢʘʟʳʚʘʶʪ 

ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʴ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʤʝʶʪʩʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʪʘʢʠʝ ʢʘʢ 

ʢʦʤʤʫʪʘʪʠʚʪʥʦʩʪʴ, ʘʩʩʦʮʠʘʪʠʚʥʦʩʪɹ  ʠ ʜʠʩʪʨʠʙʫʪʠʚʥʦʩʪɹ . 

ʊʘʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʫʧʨʦʱʘʶʪ ʩʣʦʞʥʦʝ ʚʳʨʘʞʝʥʠʝ, ʩʦʢʨʘʱʘʷ 

ʢʦʣʠʯʝʩʪʚʦ ʦʧʝʨʘʮʠʡ, ʠ ʦʙʣʝʛʯʘʶʪ ʝʛʦ ʚʳʯʠʩʣʝʥʠʝ. 

 

ʇʨʠʤʝʨʳ I.2.1.  

1. N12ɺ ï ʠʜʝʥʪʠʬʠʢʘʪʦʨ. 

2. 7ʍ ï ʥʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨ, ʧʦʪʦʤʫ ʯʪʦ ʥʘʯʠʥʘʝʪʩʷ ʩ ʮʠʬʨr 7. 

3. ɸ+ɺ ï ʥʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨ, ʪʘʢ ʢʘʢ ʚ ʥʝʤ ʝʩʪʴ ʟʥʘʢ ç+è. 
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ɿʘʜʘʥʠʷ I.2.1. ɹʫʜʫʪ ʣʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘʤʠ ʪʘʢʠʝ ʚʝʣʠʯʠʥʳ? 

1. AïB;  

2. ʍY; 

3. C6R7. 

ʇʦʤʦʱʴ:  

ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʥʘʯʠʥʘʝʪ ʩ ʙʫʢʚʳ ʠ ʩʦʩʪʦʠʪ ʠʟ ʙʫʢʚ ʠ ʮʠʬʨ. 

 

ɺʦʧʨʦʩʳ I.2.1. 

1. ʂʘʢʠʝ ʪʠʧʳ ʠʤʝʶʪʩʷ ʫ ʚʝʣʠʯʠʥ? 

2. ɿʘʯʝʤ ʥʫʞʝʥ ʠʜʝʥʪʠʬʠʢʘʪʦʨ? 

3. ʏʝʤ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦʩʪʦʷʥʥʳʝ ʠ ʧʝʨʝʤʝʥʥʳʝ ʚʝʣʠʯʠʥʳ? 

 

ʊʝʩʪʳ I.2.1.  

1. ʂʘʢʠʤ ʧʦʥʷʪʠʝʤ ʤʦʞʥʦ ʟʘʤʝʥʠʪʴ ʠʥʬʦʨʤʘʮʠʶ? 

A) ʉʦʦʙʱʝʥʠʝ; 

B) ʀʜʝʥʪʠʬʠʢʘʪʦʨ; 

C) ʇʨʝʜʩʪʘʚʣʝʥʠʝ; 

D) ɺʝʣʠʯʠʥʘ; 

E) ʆʧʨʝʜʝʣʝʥʠʝ. 

 

2. ʋ ʢʘʢʦʡ ʚʝʣʠʯʠʥʳ ʥʝ ʠʟʤʝʥʷʶʪʩʷ ʠʤʷ, ʟʥʘʯʝʥʠʝ ʠ ʪʠʧ? 

A) ʆʧʨʝʜʝʣʝʥʥʘʷ ʚʝʣʠʯʠʥʘ; 

B) ʇʝʨʝʤʝʥʥʘʷ ʚʝʣʠʯʠʥʘ; 

C) ʅʝ ʪʦʯʥʘʷ ʚʝʣʠʯʠʥʘ; 

D) ʇʦʩʪʦʷʥʥʘʷ ʚʝʣʠʯʠʥʘ; 

E) ʅʝʦʧʨʝʜʝʣʝʥʥʘʷ ʚʝʣʠʯʠʥʘ. 

 

3. ʂʘʢ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʚʝʣʠʯʠʥʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʦʚ 

ʧʨʠʩʚʘʠʚʘʥʠʷ ʟʥʘʯʝʥʠ?̫ 

A) ʇʦʩʪʦʷʥʥʘʷ ʠ ʧʝʨʝʤʝʥʥʘʷ ʚʝʣʠʯʠʥ;r 

B) ʇʦʩʪʦʷʥʥʘʷ ʠ ʥʝʧʦʩʪʦʷʥʥʘʷ ʚʝʣʠʯʠʥ;r 

C) ʇʝʨʝʤʝʥʥʘʷ ʠ ʥʝʧʦʩʪʦʷʥʥʘʷ ʚʝʣʠʯʠʥ;r 

D) ʅʝʧʦʩʪʦʷʥʥʘʷ ʠ ʪʦʯʥʘʷ ʚʝʣʠʯʠʥʳ; 

E) ɼʝʡʩʪʚʠʪʝʣʴʥʘʷ ʠ ʥʝʧʦʩʪʦʷʥʥʘʷ ʚʝʣʠʯʠʥʳ. 
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I.2.2. ɺʠʜʳ ʯʠʩʣʦʚʳʭ ʚʝʣʠʯʠʥ 

ʏʠʩʣʦʚʦʡ ʪʠʧ ʦʙʨʘʟʫʝʪʩʷ ʠʟ ʤʥʦʞʝʩʪʚʘ ʯʠʩʝʣ, ʦʧʝʨʘʮʠʠ ʥʘʜ 

ʵʪʠʤʠ ʯʠʩʣʘʤʠ ʠ ʩʚʦʡʩʪʚʘʤʠ ʵʪʠʭ ʦʧʝʨʘʮʠʡ. ʆʥʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 

ʪʨʠ: ʮʝʣʳʝ ʯʠʩʣʘ, ʚʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ ʠ ʢʦʤʧʣʝʢʩʥʳʝ ʯʠʩʣʘ.  

ɿʘʤʝʯʘʥʠʝ I.2.2: 

ɺ ʠʥʬʦʨʤʘʪʠʢʝ ʦʙʨʘʙʦʪʢʘ ʯʠʩʣʦʚʳʭ ʚʝʣʠʯʠʥ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴ 

ʨʘʟʣʠʯʥʳʝ ʩʠʩʪʝʤ rʩʯʠʩʣʝʥʠʷ ʯʠʩʝʣ. ʆʩʥʦʚʘʥʠʷʤʠ ʪʘʢʠʭ ʩʠʩʪʝʤ 

ʤʦʛʫʪ ʙʳʪʴ 2,3,4,... ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʥʠʤʠ ʪʦʣʴʢʦ ʚ ʤʝʪʦʜʘʭ 

ʦʙʦʟʥʘʯʝʥʠʷ ʟʥʘʯʝʥʠʡ ʯʠʩʝʣ, ʘ ʚʠʜʳ ʦʧʝʨʘʮʠʠ ʥʘʜ ʯʠʩʣʘʤʠ ʠ ʠʭ 

ʩʚʦʡʩʪʚʘ ʙʫʜʫʪ ʦʜʠʥʘʢʦʚʳʤʠ. ʇʦʵʪʦʤʫ ʩʥʘʯʘʣʘ ʨʘʩʩʤʦʪʨʠʤ ʭʦʨʦʰʦ 

ʟʥʘʢʦʤʫʶ ʥʘʤ ʟʘʧʠʩʴ ʯʠʩʝʣ ʚ ʜʝʩʷʪʠʯʥʦʡ ʩʠʩʪʝʤʝ ʩʯʠʩʣʝʥʠʷ, 

ʦʧʝʨʘʮʠʠ ʥʘʜ ʥʠʤʠ ʠ ʩʚʦʡʩʪʚʘ ʵʪʠʭ ʦʧʝʨʘʮʠʡ, ʪʘʢ ʢʘʢ ʚʩʝ ʩʢʘʟʘʥʥʦʝ, 

ʩʚʷʟʘʥʥʦʝ ʩ ʜʝʩʷʪʠʯʥʦʡ ʩʠʩʪʝʤʦʡ ʩʯʠʩʣʝʥʠʷ, ʧʦʜʭʦʜʷʪ ʠ ʢ ʯʠʩʣʘʤ ʚ 

ʜʨʫʛʦʡ ʩʠʩʪʝʤʝ ʩʯʠʩʣʝʥʠʷ.  

ʎʝʣʳʝ ʯʠʩʣʘ ʧʨʝʜʩʪʘʚʣʷʪʁʩʷ ʘʨʘʙʩʢʠʤʠ ʮʠʬʨʘʤʠ, ʧʝʨʝʜ ʠʭ 

ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʟʘʧʠʩʳʚʘʝʪʩʷ ʟʥʘʢ çïè, ʘ ʧʝʨʝʜ 

ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʠʩʘʥ ʟʥʘʢ ç+è. 

ɼʝʡʩʪʚʠʪʝʣʴʥʳʝ ʯʠʩʣʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: ʜʝʡʩʪʚʠʪʝʣʴʥrʝ ʩ 

ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʪʦʯʢʦʡ ʠ ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʩ ʧʣʘʚʘʶʱʝʡ ʪʦʯʢʦʡ. 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʩ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʪʦʯʢʦʡ 

ʩʦʩʪʦʠʪ ʠʟ ʮʝʣʦʡ ʠ ʜʨʦʙʥʦʡ ʯʘʩʪʝʡ. ʎʝʣʘʷ ʯʘʩʪʴ ʨʘʟʤʝʱʘʝʪʩʷ ʧʝʨʝʜ 

(ʚ ʣʝʚʦʡ ʩʪʦʨʦʥʝ) ʜʨʦʙʥʦʡ ʯʘʩʪʴʶ ʠ ʦʥʠ ʨʘʟʜʝʣʷʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ 

ʟʥʘʢʦʤ ç.è, ʥʘʟʳʚʘʝʤʤr ʜʝʩʷʪʠʯʥʦʡ ʪʦʯʢʦʡ. ʇʝʨʝʜ ʥʠʤʠ ʜʣʷ 

ʫʢʘʟʘʥʠʷ ʧʦʣʦʞʠʪʝʣʴʥʦʩʪʠ ʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʦʩʪʠ ʠʭ ʟʥʘʯʝʥʠʡ 

ʟʘʧʠʩʳʚʘʝʪʩʷ ç+è ʠʣʠ çïè. ʆʙʝ ʯʘʩʪʠ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʘʨʘʙʩʢʠʤʠ 

ʮʠʬʨʘʤʠ. 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʩ ʧʣʘʚʘʶʱʝʡ ʪʦʯʢʦʡ ʩʦʩʪʦʠʪ ʠʟ 

ʯʘʩʪʝʡ, ʥʘʟʳʚʘʝʤʳʭ ʤʘʥʪʠʩʩʦʡ, ʦʩʥʦʚʦʡ ʩʠʩʪʝʤʳ ʩʯʠʩʣʝʥʠʷ ʠ 

ʧʦʨʷʜʢʘ. ɿʥʘʯʝʥʠʷ ʤʘʥʪʠʩʩʳ, ʦʩʥʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʩʯʠʩʣʝʥʠʷ ʠ 

ʧʦʨʷʜʢʘ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ. ɼʣʷ ʠʭ 

ʦʙʦʟʥʘʯʝʥʠʷ ʧʝʨʝʜ ʟʥʘʯʝʥʠʷʤʠ ʟʘʧʠʩʳʚʘʶʪʩʷ ç+è ʠʣʠ çïè. ʇʦʨʷʜʦʢ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʘʢ ʮʝʣʦʝ ʯʠʩʣʦ, ʘ ʤʘʥʪʠʩʩʘ ï ʢʘʢ ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ 

ʯʠʩʣʦ ʩ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʪʦʯʢʦʡ. 
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ɽʩʣʠ ʦʙʦʟʥʘʯʠʪʴ ʤʘʥʪʠʩʩʫ ʯʝʨʝʟ M, ʧʦʨʷʜʦʢ ʯʝʨʝʟ p, ʦʩʥʦʚʫ 

ʩʠʩʪʝʤʳ ʩʯʠʣʝʥʠʷ ʯʝʨʝʟ q, ʪʦ ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʯʠʩʣʘ ʙʫʜʫʪ 

ʩʣʝʜʫʶʱʠʤʠ: 
p

qM * . 

ʏʪʦʙʳ ʧʦʥʷʪʴ ʩʢʘʟʘʥʥʦʝ ʚ ʪʘʙʣʠʮʝ I.2.2 ʨʘʩʤʦʪʨʝʥʳ ʧʨʠʤʝʨʳ 

ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʯʠʩʝʣ ʩ ʧʣʘʚʘʶʱʝʡ ʪʦʯʢʦʡ. 

ʊʘʙʣʠʮʘ I.2.2. ʇʨʠʤʝʨʳ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʩ ʧʣʘʚʘʶʱʝʡ ʪʦʯʢʦʡ. 

ˉ ʇʨʠʤʝʨ ʄʘʥʪʠʩʩʘ ʇʦʨʷʜʦʢ ɿʥʘʯʝʥʠʝ 

 

1.  310*.12-  ï12 +3 ï12000 

2.  210*3.0 +
 0.3 +2 30 

3.  210*254 -
 254 ï2 2.54 

4.  110*5.1  1.5 +1 15 

5.  210*17.2+  2.17 +2 217 

 

ʆʜʥʦ ʠ ʪʦ ʞʝ ʯʠʩʣʦ ʚ ʬʦʨʤʝ ʩ ʧʣʘʚʘʶʱʝʡ ʪʦʯʢʦʡ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʥʦʛʠʤʠ ʟʘʧʠʩʷʤʠ. ʅʘʧʨʠʤʝʨ, ʦʜʥʦ ʠ ʪʦ ʞʝ ʯʠʩʣʦ 3.14 

ʤʦʞʝʪ ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʧʠʩʠ:  

K===== -- 21012 10*.0314.010*314.010*14.310*4.3110*.314  

ʏʪʦʙʳ ʠʤʝʪʴ ʝʜʠʥʩʪʚʝʥʥʫʶ ʟʘʧʠʩʴ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʯʠʩʣʘ ʩ ʧʣʘʚʘʶʱʝʡ ʪʦʯʢʦʡ ʥʫʞʥʦ ʥʦʨʤʘʣʠʟʦʚʘʪʴ 

ʝʛʦ. ɼʣʷ ʵʪʦʛʦ ʜʦʣʞʥʦ ʚʳʧʦʣʥʷʪʴʩʷ ʩʣʝʜʫʶʱʝʝ ʫʩʣʦʚʠʝ: 

11 <¢- Mq , 

ʛʜʝ ƅMƅï ʘʙʩʦʣʶʪʥʘʷ ʚʝʣʠʯʠʥʘ. 

ʅʘʧʨʠʤʝʨ, ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʯʠʩʣʘ ʩ ʧʣʘʚʘʶʱʝʡ ʪʦʯʢʦʡ 
210*64.13  ʠ 

510*00617.0 -
 ʚ ʥʦʨʤʘʣʠʟʦʚʘʥʥʦʤ ʚʠʜʝ ʙʫʜʫʪ ʪʘʢʠʤʠ: 

410*1364.0  ʠ 
710*617.0 -
. 

ʂʦʤʧʣʝʢʩʥʳʝ ʯʠʩʣʘ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ 

ʩʫʤʤʳ ʩʚʦʠʭ ʯʘʩʪʝʡ: ʧʝʨʚʘʷ (ʣʝʚʘʷ) ʩʣʘʛʘʝʤʘʷ ï ʜʝʡʩʪʚʠʪʝʣʴʥʘʷ 

ʯʘʩʪʴ, ʚʪʦʨʦʷ (ʧʨʘʚʘʷ) ʩʣʘʛʘʝʤʘʷ ï ʢʦʤʧʣʝʢʩʥʘʷ ʯʘʩʪʴ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʠ ʢʦʤʧʣʝʢʩʥʘʷ ʯʘʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʯʠʩʣʘ 

ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʚʠʜʝ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʯʠʩʝʣ. ʏʪʦʙʳ ʠʭ ʨʘʟʣʠʯʠʪʴ 
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ʧʦʩʣʝ ʢʦʤʧʣʝʢʩʥʦʡ ʯʘʩʪʠ ʩʪʘʚʠʪʩʷ ʩʪʨʦʯʥʘʷ ʣʘʪʠʥʩʢʘʷ ʙʫʢʚʘ çiè ʚ 

ʢʘʯʝʩʪʚʝ ʝʸ ʧʨʠʟʥʘʢʘ. 

 

ʇʨʠʤʝʨʳ I.2.2.  

1.  3.14 ï ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʩ ʬʠʢʩʠʨʦʚʘʥʥʦʡ 

ʪʦʯʢʦʡ, ʮʝʣʘʷ ʯʘʩʪʴ 3, ʘ ʜʨʦʙʥʘʷ ʯʘʩʪʴ 14. 

2.  +5 ï ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʮʝʣʦʝ ʯʠʩʣʦ 5. 

3.  0.2 ï ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʩ ʬʠʢʩʠʨʦʚʘʥʥʦʡ 

ʪʦʯʢʦʡ, ʮʝʣʘʷ ʯʘʩʪʴ 0, ʘ ʜʨʦʙʥʘʷ ʯʘʩʪʴ 2.  

4.  -1.001 ï ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʩ 

ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʪʦʯʢʦʡ, ʮʝʣʘʷ ʯʘʩʪʴ 1, ʘ ʜʨʦʙʥʘʷ ʯʘʩʪʴ 001. 

5.  0.0 ï ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʯʠʩʣʦ, ʮʝʣʘʷ ʯʘʩʪʴ 0 ʠ 

ʜʨʦʙʥʘʷ ʯʘʩʪʴ 0. 

6.  0 + 3i ï ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʢʦʤʧʣʝʢʩʥʦʝ ʯʠʩʣʦ, ʜʝʡʩʪʚʠʪʝʣʴʥʘʷ 

ʯʘʩʪʴ 0, ʘ ʤʥʠʤʘʷ ʯʘʩʪʴ 3. 

7.  -3.14 + 2i ï ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʢʦʤʧʣʝʢʩʥʦʝ ʯʠʩʣʦ, 

ʜʝʡʩʪʚʠʪʝʣʴʥʘʷ ʯʘʩʪʴ -3.14,, ʘ ʤʥʠʤʘʷ ʯʘʩʪʴ 2. 

8. 210*7.1 - 0.12i ï ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʢʦʤʧʣʝʢʩʥʦʝ ʯʠʩʣʦ, 

ʜʝʡʩʪʚʠʪʝʣʴʥʘʷ ʯʘʩʪʴ 
210*7.1 , ʘ ʤʥʠʤʘʷ ʯʘʩʪʴ 0.12. 

 

ɿʘʜʘʥʠʷ I.2.2.  

ʆʧʨʝʜʝʣʠʪʴ ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʯʠʩʣʘ ʩ ʧʣʘʚʘʶʱʝʡ ʪʦʯʢʦʡ ʠ 

ʢʦʤʧʣʝʢʩʥʳʝ ʯʠʩʣʘ: 

1) 40.23; 

2) i510*21.1 2+ ; 

3) 210*3.3 -
. 

 

ʇʦʤʦʱʴ: 

1) ɼʝʡʩʪʚʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʩ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʪʦʯʢʦʡ ʩʦʩʪʦʠʪ ʠʟ 

ʮʝʣʦʡ ʠ ʜʨʦʙʥʦʡ ʯʘʩʪʝʡ.  

2) ʂʦʤʧʣʝʢʩʥʦʝ ʯʠʩʣʦ ʠʤʝʝʪ ʜʝʡʩʪʚʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʠ ʤʥʠʤʫʶ 

ʯʘʩʪʴ, ʚ ʢʦʥʮʝ ʢʦʪʦʨʦʡ ʟʘʧʠʩʳʚʘʝʪʩʷ ʩʪʨʦʯʥʘʷ ʣʘʪʠʥʩʢʘʷ ʙʫʢʚʘ i. 

3) ɼʝʡʩʪʚʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʩ ʧʣʘʚʘʶʱʝʡ ʪʦʯʢʦʡ ʠʤʝʝʪ ʦʩʥʦʚʘʥʠʝ 

ʩʠʩʪʝʤʳ ʩʯʠʩʣʝʥʠʷ, ʤʘʥʪʠʩʩʫ ʠ ʧʦʨʷʜʦʢ.  
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ɺʦʧʨʦʩʳ I.2.2. 

1. ʂʘʢʠʝ ʪʠʧʳ ʠʤʝʶʪʩʷ ʫ ʯʠʩʣʦʚʳʭ ʚʝʣʠʯʠʥ? 

2. ʅʘ ʢʘʢʠʝ ʛʨʫʧʧʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʯʠʩʣʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʦʨʤʳ ʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷ? 

3. ʀʟ ʢʘʢʠʭ ʯʘʩʪʝʡ ʩʦʩʪʦʪ̫ ʢʦʤʧʣʝʢʩʥʳʝ ʯʠʩʣʘ? 

 

ʊʝʩʪʳ I.2.2. 

1. ʏʪʦ ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʥʦʨʤʘʣʠʟʘʮʠʠ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ 

ʯʠʩʝʣ? 

A) 11 <¢+ Mq ; 

B) 11 <=- Mq ; 

C) 11 <¢- Mq ; 

D) 11 <>- Mq ; 

E) ¤<¢- Mq
1

. 

 

2. ʏʪʦ ʷʚʣʷʝʪʩʷ ʜʣʷ 0 + 3i ʜʝʡʩʪʚʠʪʝʣʴʥʦʡ ʯʘʩʪʴʶ, ʘ ʯʪʦ ʤʥʠʤʦʡ 

ʯʘʩʪʴʶ? 

A) ɼʝʡʩʪʚʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ,̔ ʤʥʠʤʘʷ ʯʘʩʪʴ 3;  

B) ɼʝʡʩʪʚʠʪʝʣʴʥʘʷ ʯʘʩʪʴ 0, ʤʥʠʤʘʷ ʯʘʩʪʴ 3; 

C) ɼʝʡʩʪʚʠʪʝʣʴʥʘʷ ʯʘʩʪʴ 3, ʤʥʠʤʘʷ ʯʘʩʪʴ ;̔  

D) ɼʝʡʩʪʚʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ,̔ ʤʥʠʤʘʷ ʯʘʩʪʴ 0;  

E) ɼʝʡʩʪʚʠʪʝʣʴʥʘʷ ʯʘʩʪʴ 0, ʤʥʠʤʘʷ ʯʘʩʪʴ .̔  

 

3. ʂʘʢʠʤʠ ʮʠʬʨʘʤʠ ʦʙʦʟʥʘʯʘʝʪʩʷ ʣʶʙʦʝ ʮʝʣʦʝ ʯʠʩʣʦ? 

A) ʃʘʪʠʥʩʢʠʤʠ ʮʠʬʨʘʤʠ; 

B) ɻʨʝʯʝʩʢʠʤʠ ʮʠʬʨʘʤʠ; 

C) ʂʘʟʘʭʩʢʠʤʠ ʮʠʬʨʘʤʠ; 

D) ʈʫʩʩʢʠʤʠ ʮʠʬʨʘʤʠ; 

E) ɸʨʘʙʩʢʠʤʠ ʮʠʬʨʘʤʠ. 
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I.2.3. ʏʠʩʣʦʚʳʝ ʦʧʝʨʘʮʠʠ ʠ ʠʭ ʩʚʦʡʩʪʚʘ 

ʆʧʝʨʘʮʠʠ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʥʘʜ ʯʠʩʣʦʚʳʤʠ ʪʠʧʘʤʠ, ʥʘʤ ʠʟʚʝʩʪʥʳ 

ʩʦ ʰʢʦʣʳ ʢʘʢ ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ: ʩʣʦʞʝʥʠʝ, ʚʳʯʠʪʘʥʠʝ, 

ʫʤʥʦʞʝʥʠʝ, ʜʝʣʝʥʠʝ. ʆʥʠ ʦʙʦʟʥʘʯʘʶʪʩʷ ʟʥʘʢʘʤʠ ç+è, ç-è, ç*è, ç/è 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠʤʝʥʷʷ ʵʪʠ ʦʧʝʨʘʮʠʠ, ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʯʠʩʣʦʚʳʝ 

ʚʳʨʘʞʝʥʠʷ. ʆʙʳʯʥʦ, ʜʣʷ ʟʘʧʠʩʠ ʯʠʩʣʦʚʳʭ ʚʳʨʘʞʝʥʠʡ ʤʳ 

ʠʩʧʦʣʴʟʫʝʤ ʠʥʬʠʢʩʥʫʶ ʟʘʧʠʩ,ɹ ʚ ʢʦʪʦʨʦʡ ʟʥʘʢʠ ʦʧʝʨʘʮʠʡ 

ʟʘʧʠʩʳʚʘʶʪʩʷ ʤʝʞʜʫ ʦʧʝʨʘʥʜʘʤʠ (ʘʨʛʫʤʝʥʪʘʤʠ). ʅʘʧʨʠʤʝʨ, ʝʩʣʠ 

ʜʣʷ ʣʶʙʳʭ ʯʠʩʝʣ a ʠ b ʩʪʘʚʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʪʨʝʪʴʝ ʯʠʩʣʦ, 

ʷʚʣʷʶʱʝʝʩ ̫ʩʫʤʤʦʡ ʵʪʠʭ ʯʠʩʝʣ, ʪʦ ʝy  ʤʳ ʟʘʧʠʰʝʤ ʢʘʢ a+b.  

ʇʨʠ ʚʳʯʠʩʣʝʥʠʠ ʟʥʘʯʝʥʠʡ ʯʠʩʣʦʚʳʭ ʚʳʨʘʞʝʥʠʡ ʥʫʞʥʦ 

ʫʯʠʪʳʚʘʪ ɹ ʧʨʠʦʨʠʪʝʪʳ (ʧʦʨʷʜʢʠ ʚʳʧʦʣʥʝʥʠʷ) ʵʪʠʭ ʦʧʝʨʘʮʠʡ: 

ʩʥʘʯʘʣʘ ʚʳʧʦʣʥʷʶʪʩʷ ʚʳʩʦʢʦʧʨʠʦʨʠʪʝʪʥʳʝ ʦʧʝʨʘʮʠʠ ʫʤʥʦʞʝʥʠʝ ʠ 

ʜʝʣʝʥʠʝ, ʟʘʪʝʤ ï ʥʠʟʢʦʧʨʠʦʨʠʪʝʪʥʳʝ ʦʧʝʨʘʮʠʠ ʩʣʦʞʝʥʠʝ ʠ 

ʚʳʯʠʪʘʥʠʝ. ʀʥʦʛʜʘ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʧʦʨʷʜʢʘ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʢʦʙʢʠ. ɺ ʦʜʥʦʤ ʚʳʨʘʞʝʥʠʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʥʝʩʢʦʣʴʢʦ ʩʢʦʙʦʢ ʠ ʠʭ ʤʦʞʥʦ ʟʘʧʠʩʳʚʘʪʴ ʚʥʫʪʨʠ ʜʨʫʛ ʜʨʫʛʘ ʧʨʠ 

ʵʪʦʤ ʦʧʝʨʘʮʠʷ ʚ ʩʘʤʦʡ ʚʥʫʪʨʝʥʥʝʡ ʩʢʦʙʢʝ ʠ ʚ ʩʘʤʦʡ ʣʝʚʦʡ ʩʢʦʙʢʝ 

ʚʳʧʦʣʥʷʝʪʩʷ ʧʝʨʚʦʡ.  

ʉʫʱʝʩʪʚʫʪʁ ʠ ʙʝʩʩʢʦʙʦʯʥʳʝ ʩʧʦʩʦʙʳ ʟʘʧʠʩʠ ʯʠʩʣʦʚʳʭ 

ʚʳʨʘʞʝʥʠʡ, ʥʘʟʳʚʘʝʤʳʝ ʧʨʝʬʠʢʩʥʦʡ ʟʘʧʠʩʴ ʁ ʠ ʧʦʩʪʬʠʢʩʥʦʡ 

ʟʘʧʠʩʴ.ʁ ɺ ʧʨʝʬʠʢʩʥʦʡ ʟʘʧʠʩʠ ʟʥʘʢʠ ʦʧʝʨʘʮʠʡ ʟʘʧʠʩʳʚʘʶʪʩʷ ʧʝʨʝʜ 

ʩʚʦʠʤʠ ʦʧʝʨʘʥʜʘʤʠ, ʘ ʚ ʧʦʩʪʬʠʢʩʥʦʡ ʟʘʧʠʩʠ ʟʥʘʢʠ ʦʧʝʨʘʮʠʠ ï ʧʦʩʣʝ 

ʩʚʦʠʭ ʦʧʝʨʘʥʜʦʚ. ʅʘʧʨʠʤʝʨ, ʯʠʩʣʦʚʦʝ ʚʳʨʘʞʝʥʠʝ ʚ ʠʥʬʠʢʩʥʦʡ 

ʟʘʧʠʩʠ (x+3)*(y-2) ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʧʨʝʬʠʢʩʥʦʡ ʟʘʧʠʩʠ ʢʘʢ * + x 3 - y 

2, ʘ ʚ ʧʦʩʪʬʠʢʩʥʦʡ ʟʘʧʠʩʠ ï ʢʘʢ x 3 + y 2 - *. 

ɿʘʤʝʯʘʥʠʝ I.2.3:  

1. ʇʨʘʚʠʣʘ (ʥʦ ʥʝ ʧʦʨʷʜʦʢ) ʚʳʧʦʣʥʝʥʠʷ ʵʪʠʭ ʦʧʝʨʘʮʠʡ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʙʫʜʫʪ ʨʘʟʥʳʤʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʦʥʠ 

ʦʙʦʟʥʘʯʘʶʪʩʷ ʦʜʠʥʘʢʦʚʦ. ʅʘʧʨʠʤʝʨ, ʧʨʘʚʠʣʦ ʩʫʤʤʠʨʦʚʘʥʠʷ ʮʝʣʳʭ 

ʯʠʩʝʣ ʥʝ ʛʦʜʠʪʩʷ ʜʣʷ ʩʣʦʞʝʥʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʯʠʩʝʣ. 

2. ʇʨʝʬʠʢʩʥʘʷ ʟʘʧʠʩʴ ʠ ʧʦʩʪʬʠʢʩʥʘʷ ʟʘʧʠʩ ɹʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ 

ʚʳʨʘʞʝʥʠʷ, ʚ ʯʝʩʪʴ ʠʭ ʘʚʪʦʨʘ ʧʦʣʴʩʢʦʛʦ ʤʘʪʝʤʘʪʠʢʘ ʗʥʘ 
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ʃʫʢʘʰʝʚʠʯʘ, ʥʘʟʚʘʥʳ ʧʨʷʤʦʡ ʧʦʣʴʩʢʦʡ ʟʘʧʠʩʴʶ ʠ ʦʙʨʘʪʥʦʡ 

ʧʦʣʴʩʢʦʡ ʟʘʧʠʩʴʶ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʇʫʩʪʴ a, b ʠ c ï ʣʶʙʳʝ ʯʠʩʣʘ ʠ 
1-a  ï ʦʙʨʘʪʥʦʝ ʢ a ʯʠʩʣʦ. 

ʊʦʛʜʘ ʦʧʝʨʘʮʠʠ ʥʘʜ ʯʠʩʣʘʤʠ ç+è ï ʩʣʦʞʝʥʠʝ ʠ ç*è ï ʫʤʥʦʞʝʥʠʝ 

ʠʤʝʶʪ ʩʚʦʡʩʪʚʘ, ʧʦʢʘʟʘʥʥʳʝ ʚ ʪʘʙʣʠʮʝ I.2.3.  

 

ʊʘʙʣʠʮʘ I.2.3. ʉʚʦʡʩʪʚʘ ʯʠʩʣʦʚʳʭ ʦʧʝʨʘʮʠʡ. 

ˉ ɸʢʩʠʦʤʘ ʆʧʠʩʘʥʠʝ 

1 a+ b = b + ʘ ɿʘʢʦʥ ʢʦʤʤʫʪʘʪʠʚʥʦʩʪʠ 

2 ʘ*b = b*ʘ  

3 ʘ + (b+ʩ)= (ʘ+ b)+ ʩ ɿʘʢʦʥ ʘʩʩʦʮʠʘʪʠʚʥʦʩʪʠ 

4 ʘ *  (b * ʩ)= (ʘ*  b)* ʩ  

5 ʘ *  (b+ʩ)= ʘ*b +a* ʩ ɿʘʢʦʥ ʜʠʩʪʨʠʙʫʪʠʚʥʦʩʪʠ 

6 (ʘ+b)*ʩ = ʘ*c +b* ʩ  

7 ʘ+ 0 = 0 + ʘ= ʘ ʉʚʦʡʩʪʚʘ ʩʣʦʞʝʥʠʷ 

8 ʘ+ (-a) = (-a) + ʘ= 0  

9 ʘ*1 = 1* ʘ= ʘ ʉʚʦʡʩʪʚʘ ʫʤʥʦʞʝʥʠʷ 

10 ?1**,0 11 ==¸ -- aaaaa   

 

ɸʢʩʠʦʤʘ 8 ʛʣʘʩʠʪ, ʯʪʦ ʜʣʷ ʢʘʞʜʦʛʦ ʯʠʩʣʘ ʘ ʩʫʱʝʩʪʚʫʝʪ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ ʢ ʥʝʤʫ ʯʠʩʣʦ -a, ʘ ʘʢʩʠʦʤʘ 9 ï ʜʣʷ ʢʘʞʜʦʛʦ 

ʥʝʥʫʣʝʚʦʛʦ ʯʠʩʣʘ ʘ ʥʘʡʜʝʪʩʷ ʦʙʨʘʪʥʦʝ ʝʤʫ ʯʠʩʣʦ aa /11 =- . 

 

ʇʨʠʤʝʨʳ I.2.3.  

1. 5* (b+ʩ) = 5*b +5* ʩ; 

2. 3+ (ï3) = (ï3) + 3= 0; 

3. (4 + 8)/2+(5+ 3)*2 = 12/2+8*2= 6+16 = 22. 

 

ɿʘʜʘʥʠʷ I.2.3.  

1. ʅʘʡʜʠʪʝ ʦʙʨʘʪʥʦʝ ʯʠʩʣʦ ʢ ʯʠʩʣʫ 6; 

2. ɺʳʯʠʩʣʠʪʴ 2*a+3*b ʧʨʠ a=5 ʠ b=8; 

3. ɺʳʯʠʩʣʠʪʴ (a+5)* (3*b) ʧʨʠ a=10 ʠ b=2. 
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ʇʦʤʦʱʴ: 

1. ;1** 11 == -- aaaa   

2. ʋʯʠʪʳʚʘʪʴ ʧʦʨʷʜʦʢ ʚʳʧʦʥʝʥʠʷ ʦʧʝʨʘʮʠʡ; 

3. ʋʯʠʪʳʚʘʪʴ ʧʦʨʷʜʦʢ ʚʳʧʦʥʝʥʠʷ ʦʧʝʨʘʮʠʡ ʠ ʩʢʦʙʢʠ. 

 

ɺʦʧʨʦʩʳ I.2.3.  

1. ʏʪʦ ʪʘʢʦʝ ʧʨʝʬʠʢʩʥʘʷ ʟʘʧʠʩʴ? 

2. ʏʪʦ ʪʘʢʦʝ ʠʥʬʠʢʩʥʘʷ ʟʘʧʠʩʴ? 

3. ʏʪʦ ʪʘʢʦʝ ʧʦʩʪʬʠʢʩʥʘʷ ʟʘʧʠʩʴ? 

 

ʊʝʩʪʳ I.2.3.  

1. ʅʘʡʪʠ ʟʘʢʦʥ ʢʦʤʤʫʪʘʪʠʚʥʦʩʪʠ? 

A) a+ b = b + ʘ; 

B) ʘ + (b+ʩ)= (ʘ+ b)+ ʩ; 

C) ʘ+ 0 = 0 + ʘ= ʘ; 

D) ʘ*1 = 1* ʘ= ʘ; 

E) ʘ *  (b+ʩ)= ʘ*b +a* ʩ. 

 

2. ʅʘʡʪʠ ʟʘʢʦʥ ʜʠʩʪʨʠʙʫʪʠʚʥʦʩʪʠ? 

A) ʘ + (b+ʩ)= (ʘ+ b)+ ʩ; 

B) ʘ *  (b+ʩ)= ʘ*b +a* ʩ; 

C) ʘ+ 0 = 0 + ʘ= ʘ; 

D) ʘ*1 = 1* ʘ= ʘ; 

E) a+ b = b + ʘ. 

 

3. ʅʘʡʪʠ ʟʘʢʦʥ ʘʩʩʦʮʠʘʪʠʚʥʦʩʪʠ? 

A) ʘ *  (b+ʩ)= ʘ*b +a* ʩ; B) ʘ + (b+ʩ)= (ʘ+ b)+ ʩ; 

C) ʘ+ (ïa) = (ïa) + ʘ= 0; 

D) ʘ*1 = 1* ʘ= ʘ; 

E) a+ b = b + ʘ. 
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I.2.4. ʉʠʩʪʝʤʳ ʩʯʠʩʣʝʥʠʷ ʯʠʩʝʣ 

ɺʦʦʙʱʝ, ʩʠʩʪʝʤʦʡ ʩʯʠʩʣʝʥʠʷ ʥʘʟʳʚʘʝʪʩʷ ʩʧʦʩʦʙ ʟʘʧʠʩʠ ʯʠʩʝʣ ʩ 

ʧʦʤʦʱʴʶ ʮʠʬʨ ʠ ʤʥʦʞʝʩʪʚʘ ʧʨʘʚʠʣ. ɽʩʪʴ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ 

ʟʘʧʠʩʠ ʯʠʩʝʣ ʩ ʧʦʤʦʱʴʶ ʮʠʬʨ. 

ʃʶʙʘʷ ʩʠʩʪʝʤʘ ʩʯʠʩʣʝʥʠʷ ʜʦʣʞʥʘ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʩʣʝʜʫʶʱʠʝ 

ʧʨʘʚʠʣʘ: 

- ʥʘʣʠʯʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʧʠʩʠ ʟʥʘʯʝʥʠʡ ʯʠʩʝʣ ʚ ʟʘʜʘʥʥʦʤ 

ʜʠʘʧʘʟʦʥʝ (ʠʥʪʝʨʚʘʣʝ); 

- ʢʘʞʜʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʮʠʬʨ ʦʧʨʝʜʝʣʷʝʪ ʪʦʣʴʢʦ ʦʜʥʦ 

ʯʠʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ; 

- ʧʨʦʩʪʦʪʘ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ. 

ɺʩʝ ʩʠʩʪʝʤʳ ʩʯʠʩʣʝʥʠʷ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ: ʧʦʟʠʮʠʦʥʥʳʝ 

ʩʠʩʪʝʤʳ ʩʯʠʩʣʝʥʠʷ ʠ ʥʝʧʦʟʠʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʩʯʠʩʣʝʥʠʷ. 

1. ɺ ʧʦʟʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʩʯʠʩʣʝʥʠʷ ʟʥʘʯʝʥʠʷ ʮʠʬʨ ʟʘʚʠʩʷʪ ʦʪ 

ʠʭ ʤʝʩʪʘ (ʧʦʟʠʮʠʠ) ʚ ʟʘʧʠʩʠ ʯʠʩʣʘ. ɽʩʣʠ ʚ ʟʘʧʠʩʠ ʯʠʩʣʘ ʦʜʥʘ ʠ ʪʘ ʞʝ 

ʮʠʬʨʘ ʚʩʪʨʝʯʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʨʘʟ, ʪʦ ʦʥʘ ʦʧʨʝʜʝʣʷʝʪ ʨʘʟʥʦʝ ʟʥʘʯʝʥʠʝ. 

ʅʘʧʨʠʤʝʨ, ʟʘʧʠʩʴ ʯʠʩʣʘ ʘʨʘʙʩʢʠʤʠ ʮʠʬʨʘʤʠ: ʚ ʪʨʝʭʟʥʘʯʥʦʤ 

(ʪʨʝʭʨʘʟʨʷʜʥʦʤ) ʯʠʩʣʝ 333 ʩʘʤʘʷ ʣʝʚʘʷ ʮʠʬʨʘ 3 ʦʧʨʝʜʝʣʷʪ ʪʨʠ ʩʦʪʥʠ, 

ʩʨʝʜʥʷʷ ʮʠʬʨʘ 3 ï ʪʨʠ ʜʝʩʷʪʢʠ, ʘ ʩʘʤʘʷ ʧʨʘʚʘʷ ʮʠʬʨʘ 3 ï ʪʨʠ 

ʝʜʠʥʠʮʳ.  

2. ɺ ʥʝʧʦʟʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʩʯʠʩʣʝʥʠʷ ʟʥʘʯʝʥʠʷ ʮʠʬʨ ʥʝ 

ʟʘʚʠʩʷʪ ʦʪ ʠʭ ʤʝʩʪʘ ʚ ʟʘʧʠʩʠ ʯʠʩʣʘ. ʅʘʧʨʠʤʝʨ, ʟʘʧʠʩʴ ʯʠʩʣʘ ʩ 

ʧʦʤʦʱʴʶ ʨʠʤʩʢʠʭ ʮʠʬʨ: ʚ ʟʘʧʠʩʠ ʯʠʩʣʘ LXXXVIII (ʚʦʩʝʤʴʜʝʩʷʪ 

ʚʦʩʝʤʴ) ʮʠʬʨʘ L ʦʙʦʟʥʘʯʘʝʪ ʧʷʪʴʜʝʩʷʪ, X ï ʜʝʩʷʪʴ, V ï ʧʷʪʴ, I ï

ʝʜʠʥʠʮʫ. 

ʇʦʟʠʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʩʯʠʩʣʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʚʦʝʡ ʦʩʥʦʚʦʡ 

ʩʯʠʩʣʝʥʠʷ. ʆʩʥʦʚʘ ʦʧʨʝʜʝʣʷʝʪ ʯʠʩʣʦ ʮʠʬʨ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʵʪʦʡ 

ʩʠʩʪʝʤʝ. ʅʘʧʨʠʤʝʨ, ʯʠʩʣʦ ʮʠʬʨ ʚ ʜʝʩʷʪʠʯʥʦʡ ʩʠʩʪʝʤʝ ʨʘʚʥʦ ʜʝʩʷʪʴ, 

ʚ ʚʦʩʴʤʝʨʠʯʥʦʡ ʩʠʩʪʝʤʝ ï ʚʦʩʝʤʴ, ʘ ʚ ʜʚʦʠʯʥʦʡ ʩʠʩʪʝʤʝ ï ʜʚʘ ʠ ʪ.ʧ. 

ɺʦʟʤʦʞʥʦʩʪʠ ʚʩʝʭ ʧʦʟʠʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʩʯʠʩʣʝʥʠʷ ʦʜʠʥʘʢʦʚʳ. 

ʆʜʥʘʢʦ ʩʨʝʜʠ ʥʠʭ ʜʝʩʷʪʠʯʥʘʷ ʩʠʩʪʝʤʘ ʩʯʠʩʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ. ʊʦʤʫ ʧʨʠʯʠʥʘ ï ʚ ʦʙʝʠʭ ʨʫʢʘʭ ʯʝʣʦʚʝʢʘ ʠʤʝʶʪʩʷ 

ʜʝʩʷʪʴ ʧʘʣʴʮʝʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʣʝʛʢʦ ʠ ʫʜʦʙʥʦ ʧʦʩʯʠʪʘʪʴ ʜʦ ʜʝʩʷʪʠ. 
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ɼʦʩʯʠʪʘʚ ʜʦ ʜʝʩʷʪʠ ʠ ʠʩʯʝʨʧʘʚ ʚʩʝ ʚʦʟʤʦʞʥʦʩʪʠ çʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ 

ʩʨʝʜʩʪʚʘè, ʨʘʟʫʤʥʦ ʜʣʷ ʩʣʝʜʫʶʱʝʡ ʧʦʟʠʮʠʠ (ʚʪʦʨʦʛʦ ʨʘʟʨʷʜʘ) ʚʟʷʪʴ 

ʯʠʩʣʦ 10 (ʜʝʩʷʪʴ) ʢʘʢ ʥʦʚʫʶ ʝʜʠʥʠʮʫ. ɼʘʣʝʝ ʜʝʩʷʪʠʯʥʦʝ ʯʠʩʣʦ ʜʝʩʷʪʴ 

ʙʫʜʝʪ ʝʜʠʥʠʮʝʡ ʩʣʝʜʫʶʱʝʡ ʧʦʟʠʮʠʠ (ʪʨʝʪʴʝʛʦ ʨʘʟʨʷʜʘ) ʠ ʪʘʢ, 

ʧʨʦʜʦʣʞʘʷ ʚʳʯʠʩʣʝʥʠʷ, ʧʦʷʚʠʣʘʩʴ ʜʝʩʷʪʠʯʥʘʷ ʩʠʩʪʝʤʘ ʩʯʠʩʣʝʥʠʷ.  

ʆʜʥʘʢʦ ʜʝʩʷʪʠʯʥʘʷ ʩʠʩʪʝʤʘ ʩʯʠʩʣʝʥʠʷ ʥʝ ʩʨʘʟʫ ʟʘʥʷʣʘ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʝ ʤʝʩʪʦ ʚ ʚʳʯʠʩʣʝʥʠʷʭ. ɺ ʨʘʟʥʳʭ ʠʩʪʦʨʠʯʝʩʢʠʭ 

ʧʝʨʠʦʜʘʭ ʤʥʦʛʠʝ ʥʘʨʦʜʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʝ ʜʝʩʷʪʠʯʥʳʝ ʩʠʩʪʝʤʳ 

ʩʯʠʣʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʫ ʜʨʝʚʥʠʭ ʪʶʨʢʦʚ ʦʩʥʦʚʘ ʩʠʩʪʝʤʳ ʩʯʠʩʣʝʥʠʷ 

ʨʘʚʥʦ ʩʝʤʠ (1 ʥʝʜʝʣʷ = 7 ʜʥʝʡ, 1 ʦʙʭʚʘʪ = 7 ʧʷʜʠ), ʫ ʜʨʝʚʥʠʭ 

ʚʘʚʠʣʦʥʮʝʚ ï ʰʝʩʪʴʜʝʩʷʪ (1 ʤʠʥʫʪʘ = 60 ʩʝʢʫʥʜ, 1 ʯʘʩ = 60 ʤʠʥʫʪ, 1 

ʛʨʘʜʫʩ = 60 ʤʠʥʫʪ), ʫ ʘʥʛʣʠʯʘʥ ï ʜʚʝʥʘʜʮʘʪʴ (1 ʛʦʜ = 12 ʤʝʩʷʮʝʚ, 1 

ʬʫʪ = 12 ʜʶʡʤ, 1 ʰʠʣʣʠʥʛ = 12 ʧʝʥʩ).  

ɺ ʣʶʙʦʡ ʧʦʟʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʩʯʠʩʣʝʥʠʷ ʩ ʦʩʥʦʚʦʡ q ʟʘʜʘʥʥʦʝ 

ʯʠʩʣʦ ɸ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
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ʛʜʝ ʘi ï ʯʠʩʣʦ ʮʠʬʨ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʩʠʩʪʝʤʝ ʩʯʠʩʣʝʥʠʷ, n ï ʯʠʩʣʦ 

ʨʘʟʨʷʜʦʚ ʚ ʮʝʣʦʡ ʯʘʩʪʠ, m ï ʯʠʩʣʦ ʨʘʟʨʷʜʦʚ ʚ ʜʨʦʙʥʦʡ ʯʘʩʪʠ (i=nï

1,..,1,0,ï1,..,ïm). 

 

ɿʘʤʝʯʘʥʠʷ I.2.4.1: 

1) ʏʠʩʣʦ, ʷʚʣʷʶʱʝʝʩʷ ʦʩʥʦʚʦʡ ʩʘʤʦʡ ʤʘʣʝʥʴʢʦʡ ʩʠʩʪʝʤʳ 

ʩʯʠʩʣʝʥʠʷ ʨʘʚʥʦ ʜʚʫʤ, ʦʥʘ ʥʘʟʳʚʘʝʪʩʷ ʜʚʦʠʯʥʦʡ ʩʠʩʪʝʤʦʡ 

ʩʯʠʩʣʝʥʠʷ. ʏʠʩʣʦ ʚ ʜʚʦʠʯʥʦʡ ʩʠʩʪʝʤʝ ʩʯʠʩʣʝʥʠʷ ʩʦʩʪʦʠʪ ʪʦʣʴʢʦ ʠʟ 

ʮʠʬʨ 0 ʠ 1. 

2) ʉʘʤʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʩʠʩʪʝʤʳ ʩʯʠʩʣʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʜʝʩʷʪʠʯʥʘʷ ʩʠʩʪʝʤʘ ʩʯʠʩʣʝʥʠʷ, ʢʦʪʦʨʘʷ ʩʦʪʦʠʪ ʠʟ ʜʝʩʷʪʠ ʘʨʘʙʩʢʠʭ 

ʮʠʬʨ: 0, 1, 2, 3, 4, 5, 6, 7, 8, 9. 

ʉʨʝʜʠ ʵʪʠʭ ʩʠʩʪʝʤ ʩʯʠʩʣʝʥʠʷ ʥʘʤ ʥʫʞʥʳ ʜʝʩʷʪʠʯʥʘʷ ʩʠʩʪʝʤʘ 

ʩʯʠʣʝʥʠʷ ʠ ʜʚʦʠʯʥʘʷ ʩʠʩʪʝʤʘ ʩʯʠʩʣʝʥʠʷ.  

ɺ ʪʘʙʣʠʮʝ I.2.4 ʜʣʷ ʢʘʞʜʦʡ ʜʝʩʷʪʠʯʥʦʡ ʮʠʬʨr ʜʘʝʪʩʷ ʜʚʦʠʯʥʳʡ 

ʵʢʚʠʚʘʣʝʥʪ. 
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ʊʘʙʣʠʮʘ I.2.4. ɼʚʦʠʯʥʳʡ ʵʢʚʠʚʘʣʝʥʪ ʜʝʩʷʪʠʯʥʳʭ ʮʠʬʨ. 

ɼʝʩʷʪʠʯʥʘʷ ʮʠʬʨʘ ɼʚʦʠʯʥʘʷ ʮʠʬʨʘ 
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ʀʟ ʵʪʦʡ ʪʘʙʣʠʮʳ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʟʘʧʠʩʠ ʦʜʥʦʛʦ ʠ ʪʦʛʦ 

ʞʝ ʯʠʩʣʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʚ ʨʘʟʣʠʯʥʦʡ ʩʠʩʪʝʤʝ ʩʯʠʩʣʝʥʠʷ ʧʦʪʨʝʙʫʝʪʩʷ 

ʨʘʟʣʠʯʥʦʝ ʯʠʩʣʦ ʟʥʘʢʦʚ (ʨʘʟʨʷʜʦʚ). ʅʘʧʨʠʤʝʨ, ʜʚʫʭʟʥʘʯʥʦʝ ʯʠʩʣʦ 16 

ʚ ʜʝʩʷʪʠʯʥʦʡ ʩʠʩʪʝʤʝ ʩʯʠʩʣʝʥʠʷ ʚ ʜʚʦʠʯʥʦʡ ʩʠʩʪʝʤʝ ʩʯʠʩʣʝʥʠʷ 

ʙʫʜʝʪ 10000, ʪ.ʝ. ʧʦʪʨʝʙʫʝʪ ʧʷʪʴ ʟʥʘʢʦʚ. 

ɼʣʷ ʧʝʨʝʚʦʜʘ ʟʘʜʘʥʥʦʛʦ ʮʝʣʦʛʦ ʯʠʩʣʘ ʩ ʦʩʥʦʚʦʡ p ʥʘ ʦʩʥʦʚʫ q 

ʥʫʞʥʦ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʜʝʣʠʪʴ ʵʪʦ ʯʠʩʣʦ ʥʘ q ʧʦʢʘ ʦʩʪʘʪʦʢ ʥʝ ʩʪʘʥʝʪ 

ʤʝʥʴʰʝ, ʯʝʤ q. ʇʦʣʫʯʝʥʥʦʝ ʯʘʩʪʥʦʝ ʚʟʷʪ ɹ ʚ ʢʘʯʝʩʪʚʝ ʩʘʤʦʛʦ 

ʩʪʘʨʰʝʛʦ ʨʘʟʨʷʜʘ ʯʠʩʣʘ ʩ ʦʩʥʦʚʦʡ q, ʘ ʚ ʢʘʯʝʩʪʚʝ ʟʥʘʯʝʥʠʡ ʦʩʪʘʣʴʥʳʭ 

ʨʘʟʨʷʜʦʚ ʥʫʞʥʦ ʚʟʷʪʴ ʦʩʪʘʪʢʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ, ʥʘʯʠʥʘʷ ʩ ʧʦʩʣʝʜʥʝʛʦ 

ʦʩʪʘʪʢʘ ʜʦ ʧʝʨʚʦʛʦ ʦʩʪʘʪʢʘ, ʠ ʦʙʨʘʟʦʚʘʪʴ ʮʝʧʦʯʢʫ ʩʣʝʚʘ ʥʘʧʨʘʚʦ. 

ʅʘʧʨʠʤʝʨ, ʧʝʨʝʚʦʜ ʯʠʩʣʘ 25 ʚ ʜʝʩʷʪʠʯʥʦʡ ʩʠʩʪʝʤʝ ʩʯʠʩʣʝʥʠʷ ʥʘ 

ʜʚʦʠʯʥʫʶ ʩʠʩʪʝʤʫ ʙʫʜʝʪ ʪʘʢ: 

 

 

 

 

 

 

ʉʦʙʠʨʘʷ ʧʦʣʫʯʝʥʥʳʝ ʦʩʪʘʪʢʠ ʚ ʦʙʨʘʪʥʦʤ ʧʦʨʷʜʢʝ ʧʦʣʫʯʠʤ 

11001, ʯʪʦ ʦʟʥʘʯʘʝʪ 25(10) = 11001(2).  
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ɼʣʷ ʧʨʦʚʝʨʢʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʯʠʩʣʦ 11001 ʨʘʟʣʦʞʠʤ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʨʘʞʝʥʠʝʤ (1) ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

)10(

01234

)2( 251008162*12*02*02*12*111001 =++++=++++=  

ɼʣʷ ʧʝʨʝʚʦʜʘ ʟʘʜʘʥʥʦʛʦ ʧʨʘʚʠʣʴʥʦʛʦ ʜʨʦʙʥʦʛʦ ʯʠʩʣʘ ʩ ʦʩʥʦʚʦʡ 

p ʥʘ ʦʩʥʦʚʫ q ʥʫʞʥʦ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʫʤʥʦʞʘʪʴ ʵʪʦ ʯʠʩʣʦ ʥʘ q, ʧʦʢʘ 

ʟʥʘʯʝʥʠʝ ʨʘʟʨʷʜʘ ʜʨʦʙʥʦʡ ʯʘʩʪʠ ʥʝ ʙʫʜʝʪ ʨʘʚʥʦ ʥʫʣʶ ʠʣʠ ʜʦ 

ʧʦʣʫʯʝʥʠʷ ʟʘʜʘʥʥʦʡ ʪʦʯʥʦʩʪʠ. ɺ ʢʘʯʝʩʪʚʝ ʟʥʘʯʝʥʠʷ ʨʘʟʨʷʜʦʚ 

ʧʨʘʚʠʣʴʥʦʡ ʜʨʦʙʠ ʩ ʥʦʚʦʡ ʦʩʥʦʚʦʡ q ʥʫʞʥʦ ʦʙʨʘʟʦʚʘʪʴ ʮʝʧʦʯʢʫ 

ʩʣʝʚʘ ʥʘʧʨʘʚʦ ʚ ʥʘʧʨʘʚʣʝʥʠʠ, ʥʘʯʠʥʘʷ ʩ ʧʝʨʚʦʡ ʧʦʷʚʠʚʰʝʡʩʷ ʮʝʣʦʡ 

ʯʘʩʪʠ ʜʦ ʧʦʩʣʝʜʥʝʡ ʧʦʷʚʠʚʰʝʡʩʷ ʮʝʣʦʡ ʯʘʩʪʠ. ʅʘʧʨʠʤʝʨ, ʧʝʨʝʚʦʜ 

ʜʨʦʙʥʦʛʦ ʯʠʩʣʘ 0.625 ʚ ʜʝʩʷʪʠʯʥʦʡ ʩʠʩʪʝʤʝ ʩʯʠʩʣʝʥʠʷ ʚ ʜʚʦʯʥʫʶ 

ʩʠʩʪʝʤʫ ʩʯʠʩʣʝʥʠʷ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʪʘʢ: 

 

0, 625 

*  2 

1, 250 

 *  2 

0, 500 

 *  2 

1, 000 

*  2 

0, 000 

ʊʝʧʝʨʴ, ʩʦʙʠʨʘʷ ʩʚʝʨʭʫ ʚʥʠʟ, ʧʦʣʫʯʝʥʥʳʝ ʝʜʠʥʠʮʳ ʧʝʨʝʭʦʜʘ ʥʘ 

ʩʪʘʨʰʠʝ ʨʘʟʨʷʜʳ ʦʪ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʧʦʣʥʝʥʠʷ ʮʝʧʦʯʢʠ ʦʧʝʨʘʮʠʡ 

ʫʤʥʦʞʝʥʠʷ ʜʨʦʙʥʦʡ ʯʘʩʪʠ ʟʘʜʘʥʥʦʛʦ ʯʠʩʣʘ ʥʘ ʦʩʥʦʚʘʥʠʝ 

ʧʝʨʝʚʦʜʠʤʦʡ ʩʠʩʪʝʤʳ ʩʯʠʩʣʝʥʠʷ (ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ 2), ʧʦʣʫʯʠʤ 1010, 

ʯʪʦ ʦʟʥʘʯʘʝʪ )2()10( 1010.0625.0 = . 

 

ɿʘʤʝʯʘʥʠʷ I.2.4.2: 

1) ʇʨʘʚʠʣʘ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ ʚ ʜʚʦʠʯʥʦʡ ʩʠʩʪʝʤʝ 

ʩʯʠʩʣʝʥʠʷ ʠ ʚ ʜʝʩʷʪʠʯʥʦʡ ʩʠʩʪʝʤʝ ʩʯʠʩʣʝʥʠʷ ʧʦʭʦʞʠ.  

2) ʉʚʦʡʩʪʚʘ ʦʧʝʨʘʮʠʡ ʥʘʜ ʜʚʦʠʯʥʳʤʠ ʯʠʩʣʘʤʠ ʦʜʠʥʘʢʦʚʳ ʩʦ 

ʩʚʦʡʩʪʚʘʤʠ ʦʧʝʨʘʮʠʡ ʥʘʜ ʜʝʩʷʪʠʯʥʳʤʠ ʯʠʩʣʘʤʠ. 
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ʇʨʠʤʝʨʳ I.2.4: 

1. ʏʝʪʳʨʝʭʟʥʘʯʥʦʝ ʯʠʩʣʦ 1952 ʜʝʩʷʪʠʯʥʦʡ ʩʠʩʪʝʤ rʚʳʨʘʞʘʝʪʩʷ 

ʪʘʢ:  
0123

)10( 10*210*510*910*11952 +++= . 

 

2.ʏʠʩʣʦ ʜʝʩʷʪʠʯʥʦʡ ʩʠʩʪʝʤʳ ʩ ʪʨʝʭʟʥʘʯʥʦʡ ʮʝʣʦʡ ʯʘʩʪʴ  ʁʠ 

ʪʨʝʭʟʥʘʯʥʦʡ ʜʨʦʙʥʦʡ ʯʘʩʪʴʁ  596.174(10) ʚʳʨʘʞʘʝʪʩʷ ʪʘʢ: 

 
321012

)10( 10*410*710*110*610*910*5174.596 --- +++++= . 

 

3. ʏʠʩʣʦ ʜʚʦʠʯʥʦʡ ʩʠʩʪʝʤʳ ʩ ʯʝʪʳʨʝʭʟʥʘʯʥʦʡ ʮʝʣʦʡ ʯʘʩʪʴʶ ʠ 

ʪʨʝʭʟʥʘʯʥʦʡ ʜʨʦʙʥʦʡ ʯʘʩʪʴʶ 1010.101(2) ʚʳʨʘʞʘʝʪʩʷ ʪʘʢ:  

 
3210123

)2( 2*12*02*12*02*12*02*1101.1010 --- ++++++= . 

 

ɿʘʜʘʥʠʷ I.2.4.  

1. ʇʝʨʝʚʝʜʠʪʝ ʟʘʜʘʥʥʦʝ ʯʠʩʣʦ 10000001 ʜʚʦʠʯʥʦʡ ʩʠʩʪʝʤʳ ʚ 

ʜʝʩʷʪʠʯʥʫʶ ʩʯʠʩʣʝʥʠʷ.  

2. ʇʝʨʝʚʝʜʠʪʝ ʟʘʜʘʥʥʦʝ ʯʠʩʣʦ 129 ʜʝʩʷʪʠʯʥʦʡ ʩʠʩʪʝʤʳ ʚ 

ʚʦʩʴʤʝʨʠʯʥʫʶ ʩʠʩʪʝʤʫ ʩʯʠʩʣʝʥʠʷ. 

3. ʇʝʨʝʚʝʜʠʪʝ ʟʘʜʘʥʥʦʝ ʯʠʩʣʦ 7A0 h ʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʡ ʩʠʩʪʝʤʳ 

ʚ ʜʝʩʷʪʠʯʥʫʶ ʩʠʩʪʝʤʫ ʩʯʠʩʣʝʥʠʷ. 

 

ʇʦʤʦʱʴ: 

1) ʏʠʩʣʦ ɸ ʚ ʧʦʟʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʩ ʣʶʙʦʡ ʦʩʥʦʚʦʡ q ʤʦʞʥʦ 

ʚʳʨʘʟʠʪʴ ʢʘʢ: 

m

m

n

nq qaqaqaqaqaA -

-

-

-

-

- ++++++= LL 1

1

0

0

1

1

1

1)(   

2) ɼʣʷ ʧʝʨʝʚʦʜʘ ʟʘʜʘʥʥʦʛʦ ʮʝʣʦʛʦ ʯʠʩʣʘ ʩ ʦʩʥʦʚʦʡ p ʥʘ ʦʩʥʦʚʫ 

q ʥʫʞʥʦ ʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʥʘ q, ʧʦʢʘ ʦʩʪʘʪʦʢ ʥʝ ʩʪʘʥʝʪ ʤʝʥʴʰʝ, 

ʯʝʤ q. ʏʘʩʪʥʦʝ ï ʩʪʘʨʰʠʡ ʨʘʟʨʷʜ, ʦʩʪʘʪʢʠ ï ʦʩʪʘʣʴʥʳʝ ʨʘʟʨʷʜʳ. 

3)  ʄʦʞʥʦ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʦʨʤʫʣʫ 
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m

m

n

nq qaqaqaqaqaA -

-

-

-

-

- ++++++= LL 1

1

0

0

1

1

1

1)(  

 

ɺʦʧʨʦʩʳ I.2.4.  

1. ʏʪʦ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʦʡ ʩʯʠʩʣʝʥʠʷ? 

2. ʅʘ ʢʘʢʠʝ ʛʨʫʧʧʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʚʩʝ ʩʠʩʪʝʤʳ ʩʯʠʩʣʝʥʠʷ? 

3. ʄʦʞʥʦ ʣʠ ʦʜʥʦ ʠ ʪʦ ʞʝ ʯʠʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ ʧʨʝʜʩʪʘʚʠʪʴ ʚ 

ʨʘʟʣʠʯʥʦʡ ʩʠʩʪʝʤʝ ʩʯʠʩʣʝʥʠʷ? 

 

ʊʝʩʪʳ I.2.4. 

1. ʂʘʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʠʤʝʝʪʩʷ ʩʝʞʜʫ ʮʠʬʨʘʤʠ ʚ ʧʦʟʠʮʦʥʥʦʡ 

ʩʠʩʪʝʤʝ ʩʯʠʩʣʝʥʠʷ? 

A) ɿʥʘʯʝʥʠʝ ʮʠʬʨ ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʟʘʧʠʩʠ; 

B) ɿʥʘʯʝʥʠʝ ʙʫʢʚ ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʤʝʩʪʘ ʚ ʟʘʧʠʩʠ; 

C) ɿʥʘʯʝʥʠʝ ʯʠʩʣʘ ʟʘʚʠʩʠʪ ʦʪ ʟʘʧʠʩʠ; 

D) ʄʝʩʪʦ ʮʠʬʨ ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʟʥʘʯʝʥʠ;̫ 

E) ɿʥʘʯʝʥʠʝ ʮʠʬʨ ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʤʝʩʪʘ ʚ ʟʘʧʠʩʠ.  

 

2. ʂʘʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʠʤʝʝʪʩʷ ʚ ʥʝʧʦʟʠʮʦʥʥʦʡ ʩʠʩʪʝʤʝ 

ʩʯʠʩʣʝʥʠʷ? 

A) ɿʥʘʯʝʥʠʝ ʮʠʬʨ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʤʝʩʪʘ ʚ ʟʘʧʠʩʠ; 

ɹ) ɿʥʘʯʝʥʠʝ ʙʫʢʚ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʤʝʩʪʘ ʚ ʟʘʧʠʩʠ; 

C) ɿʥʘʯʝʥʠʝ ʯʠʩʣʘ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʟʘʧʠʩʠ; 

D) ʅʝ ʟʘʚʠʩʠʪ ʦʪ ʟʘʧʠʩʠ ʟʘʜʘʥʥʦʛʦ ʯʠʩʣʘ; 

E) ɿʥʘʯʝʥʠʝ ʮʠʬʨ ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʤʝʩʪʘ ʚ ʟʘʧʠʩʠ. 

 

3. ʏʪʦ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʧʦʟʠʮʠʦʥʥʦʡ ʜʚʦʠʯʥʦʡ ʩʠʩʪʝʤʳ 

ʩʯʠʩʣʝʥʠʷ? 

A) 2; 

B) 0 ʠ 1; 

C) 1 ʠ 2; 

D) 10; 

E) 0. 
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I.2.5. ɺʠʜʳ ʩʠʤʚʦʣʴʥʳʭ ʚʝʣʠʯʠʥ 

ʉʠʤʚʦʣʴʥʳʡ ʪʠʧ ʦʙʨʘʟʫʝʪʩʷ ʠʟ ʤʥʦʞʝʩʪʚʘ ʮʝʧʦʯʝʢ ʟʥʘʢʦʚ 

ʘʣʬʘʚʠʪʘ ʟʘʜʘʥʥʦʛʦ ʷʟʳʢʘ ʦʙʱʝʥʠʷ. ɺ ʠʥʬʦʨʤʘʪʠʢʝ ʘʣʬʘʚʠʪ r

ʩʦʩʪʦʷʪ ʠʟ ʛʨʫʧʧʳ: ʙʫʢʚ, ʮʠʬʨ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʟʥʘʢʦʚ. 

ʉʨʝʜʠ ʙʫʢʚ ʤʦʛʫʪ ʙʳʪʴ ʩʪʨʦʯʥʳʝ (ʤʘʣʝʥʴʢʠʝ) ʠ ʧʨʦʧʠʩʥʳʝ 

(ʟʘʛʣʘʚʥʳʝ) ʙʫʢʚʳ. ʀʥʦʛʜʘ ʚ ʘʣʬʘʚʠʪ ʦʜʥʦʛʦ ʷʟʳʢʘ ʤʦʛʫʪ 

ʜʦʙʘʚʣʷʪʴʩʷ ʙʫʢʚʳ ʘʣʬʘʚʠʪʘ ʜʨʫʛʦʛʦ ʷʟʳʢʘ. ʅʘʧʨʠʤʝʨ, ʚ ʘʣʬʘʚʠʪʝ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʢʘʟʘʭʩʢʦʛʦ ʷʟʳʢʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʠʤʝʶʪʩʷ ʙʫʢʚʳ 

ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ,y ,ɻ ,ʁ ,̫ ʮ, ʯ, ,ɦ ,ɹ .̡ 

ɺ ʢʘʯʝʩʪʚʝ ʮʠʬʨ ʙʝʨʫʪʩʷ ʥʝ ʨʠʤʩʢʠʝ, ʘ ʘʨʘʙʩʢʠʝ ʮʠʬʨʳ 

0,1,2,3,4,5,6,7,8,9.  

ʂ ʩʧʝʮʠʘʣʴʥʳʤ ʟʥʘʢʘʤ ʦʪʥʦʩʷʪʩʷ ʟʥʘʢʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʦʧʝʨʘʮʠʡ, 

ʟʥʘʢʠ ʧʨʝʧʠʥʘʥʠʷ, ʟʥʘʢʠ ʛʨʫʧʧʠʨʦʚʢʠ (ʩʢʦʙʢʠ), ʟʥʘʢ ʧʨʦʙʝʣʘ ʠ ʪ.ʧ. 

ɿʥʘʯʝʥʠʷ ʩʠʤʚʦʣʴʥʳʭ ʚʝʣʠʯʠʥ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʠʤʚʦʣʴʥʳʭ ʩʢʦʙʢʘʭ. 

ɺ ʢʘʯʝʩʪʚʝ ʩʠʤʚʦʣʴʥʦʡ ʩʢʦʙʢʠ ʧʨʠʤʝʥʷʝʪʩʷ ʟʥʘʢ ʘʧʦʩʪʨʦʬʘ ç '  è. 

ʅʘʧʨʠʤʝʨ, 'ɸɺʉ' , '2015' , 'X+1 > 0' , '(3,14)'. 

ʀʪʘʢ, ʟʥʘʯʝʥʠʝ ʩʠʤʚʦʣʴʥʦʡ ʚʝʣʠʯʠʥ rʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʮʝʧʦʯʢʦʡ 

ʙʫʢʚ, ʮʠʬʨ ʠʣʠ ʩʧʝʮʠʘʣʴʥʳʭ ʟʥʘʢʦʚ, ʟʘʢʣʶʯʝʥʥʳʭ ʚ ʩʠʤʚʦʣʴʥʳʝ 

ʩʢʦʙʢʠ. ʄʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʜʣʠʥʫ ʢʘʞʜʦʡ ʮʝʧʦʯʢʠ: ʦʥʘ ʨʘʚʥʘ 

ʢʦʣʠʯʝʩʪʚʫ ʩʠʤʚʦʣʦʚ ʚ ʵʪʦʡ ʮʝʧʦʯʢʝ. ɼʣʠʥʫ ʦʙʦʟʥʘʯʘʶʪ ʤʝʞʜʫ ʜʚʫʭ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʣʠʥʠʡ ç | è. ʅʘʧʨʠʤʝʨ, ʜʣʠʥʳ ʚʳʰʝ ʧʨʠʚʝʜʝʥʥʳʭ 

ʩʠʤʚʦʣʴʥʳʭ ʚʝʣʠʯʠʥ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʪʘʢ: 

|ɸɺʉ| = 3, |2015| = 4, | X+1 > 0| = 5, (3,14)| = 6. 

ɺ ʤʥʦʞʝʩʪʚʦ ʩʠʤʚʦʣʴʥʳʭ ʚʝʣʠʯʠʥ ʚʢʣʶʯʘʝʪʩʷ ʘʙʩʪʨʘʢʪʥʘʷ 

ʚʝʣʠʯʠʥʘ çʧʫʩʪʘʷ ʮʝʧʦʯʢʘè. ɺ ʩʦʩʪʘʚʝ ʧʫʩʪʦʡ ʮʝʧʦʯʢʠ ʥʝʪ ʥʠ ʦʜʥʦʛʦ 

ʩʠʤʚʦʣʘ. ʆʙʳʯʥʦ ʧʫʩʪʘʷ ʮʝʧʦʯʢʘ ʦʙʦʟʥʘʯʘʝʪʩʷ ʟʥʘʢʦʤ çŮè. ɼʣʠʥʘ 

ʧʫʩʪʦʡ ʮʝʧʦʯʢʠ ʨʘʚʥʘ ʥʫʣʶ, ʪ.ʝ. | Ů | = 0. 

ɿʘʤʝʯʘʥʠʝ I.2.5. 

ʇʨʦʙʝʣ ʥʝ ʧʫʩʪʘʷ ʮʝʧʦʯʢʘ, ʦʥ ʩʯʠʪʘʝʪʩʷ ʨʝʘʣʴʥʳʤ ʩʠʤʚʦʣʦʤ. 

ɼʣʠʥʘ ʧʨʦʙʝʣʘ ʨʘʚʥʘ ʝʜʠʥʠʮʝ, ʪ.ʝ. | | = 1. 

ʇʨʠʤʝʨʳ I .2.5: 

1) óɸɺʉDEô ï ʮʝʧʦʯʢʘ, ʦʙʨʘʟʦʚʘʥʥʘʷ ʠʟ ʥʘʯʘʣʴʥʳʭ ʙʫʢʚ 

ʣʘʪʠʥʩʢʦʛʦ ʘʣʬʘʚʠʪʘ. 

2) óX+100 = תô ï ʮʝʧʦʯʢʘ, ʦʙʨʘʟʦʚʘʥʥʘʷ ʠʟ ʩʤʝʘhʥʥʳʭ ʟʥʘʢʦʚ. 
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3) óɸ1ôï ʮʝʧʦʯʢʘ, ʦʙʨʘʟʦʚʘʥʥʘʷ ʠʟ ʣʘʪʠʥʩʢʦʡ ʙʫʢʚʳ ʠ ʮʠʬʨr.  

 

ɿʘʜʘʥʠʷ I.2.5.  

ʆʧʨʝʜʝʣʠʪʴ ʪʠʧ ʩʣʝʜʫʶʱʠʭ ʮʝʧʦʯʝʢ:  

1. óɸɺʉô; 

2.  ó2013ô ; 

3. óX+Y > 1ô. 

ɺʦʧʨʦʩʳ I.2.5.  

1. ʏʪʦ ʦʟʥʘʯʘʝʪ ʜʣʠʥʘ ʩʠʤʚʦʣʴʥʦʡ ʚʝʣʠʯʠʥ?r 

2. ʏʝʤʫ ʨʘʚʥʘ ʜʣʠʥʘ ʩʠʤʚʦʣʴʥʦʡ ʚʝʣʠʯʠʥʳ |ɸɺʉD|? 

3. ʏʝʤʫ ʨʘʚʥʘ ʜʣʠʥʘ ʧʫʩʪʦʡ ʮʝʧʦʯʢʠ? 

 

ʊʝʩʪʳ I.2.5.  

1. ʀʟ ʢʘʢʠʭ ʛʨʫʧʧ ʩʦʩʪʦʪ̫ ʘʣʬʘʚʠʪʳ ʷʟʳʢʦʚ ʦʙʱʝʥʠʡ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʠʥʬʦʨʤʘʪʠʢʝ? 

A) ʉʦʩʪʦʠʪ ʠʟ ʛʨʫʧʧʳ ʙʫʢʚ, ʮʠʬʨ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʟʥʘʢʦʚ. 

B) ʅʝ ʩʦʩʪʦʠʪ ʠʟ ʛʨʫʧʧʳ ʙʫʢʚ, ʮʠʬʨ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʟʥʘʢʦʚ. 

C) ʉʦʩʪʦʠʪ ʠʟ ʛʨʫʧʧʳ ʮʠʬʨ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʟʥʘʢʦʚ. 

D) ʉʦʩʪʦʠʪ ʪʦʣʴʢʦ ʠʟ ʛʨʫʧʧʳ ʩʧʝʮʠʘʣʴʥʳʭ ʟʥʘʢʦʚ. 

E) ʉʦʩʪʦʠʪ ʪʦʣʴʢʦ ʠʟ ʛʨʫʧʧʳ ʙʫʢʚ ʠ ʮʠʬʨ. 

 

2. ʂʘʢʘʷ ʮʝʧʦʯʢʘ ʩʦʩʪʦʠʪ ʠʟ ʩʤʝʰʘʥʥʳʭ ʟʥʘʢʦʚ? 

A) ó210ô ; 

B) óɸɺʉô ; 

C) óX+1 > 0ô; 

D) ó( )ô; 

E) ó96ô. 

 

3. ʏʝʤʫ ʨʘʚʥʘ ʜʣʠʥʘ ʮʝʧʦʯʢʠ |ɸɺʉDFHTRY| ? 

A) 0; 

B) 1; 

C) 10; 

D) 9; 

E) 11. 
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I.2.6. ʉʠʤʚʦʣʴʥʳʝ ʦʧʝʨʘʮʠʠ ʠ ʠʭ ʩʚʦʡʩʪʚʘ 

ɺʩʝ ʦʧʝʨʘʮʠʠ ʥʘʜ ʩʠʤʚʦʣʴʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ ʚ ʦʩʥʦʚʥʦʤ 

ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: 

1) ʆʧʝʨʘʮʠʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʠʟ ʟʘʜʘʥʥʳʭ ʜʚʫʭ 

ʩʠʤʚʦʣʴʥʳʭ ʮʝʧʦʯʝʢ ʧʦʣʫʯʠʪʴ ʦʜʥʫ ʩʠʤʚʦʣʴʥʫʶ ʮʝʧʦʯʢʫ; 

2) ʆʧʝʨʘʮʠʠ ʜʝʣʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʠʟ ʟʘʜʘʥʥʦʡ ʩʠʤʚʦʣʴʥʦʡ 

ʮʝʧʦʯʢʠ ʫʜʘʣʠʪʴ ʩʠʤʚʦʣ ʠʣʠ ʯʘʩʪʴ ʵʪʦʡ ʮʝʧʦʯʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʫʩʣʦʚʠʷ. 

ʉʘʤʦʡ ʧʨʦʩʪʦʡ ʦʧʝʨʘʮʠʝʡ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʧʝʨʘʮʠʷ 

ʢʦʥʢʘʪʝʥʘʮʠʷ (ʩʮʝʧʣʝʥʠʝ), ʦʥʘ ʦʙʦʟʥʘʯʘʝʪʩ ̫ʟʥʘʢʦʤ çÖè. ɼʣʷ ʮʝʧʦʯʝʢ 

ʍ ʠ ʋ ʦʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʘʢ: ʧʦʩʣʝ ʩʮʝʧʣʝʥʠʷ ʩʧʨʘʚʘ ʢ ʟʥʘʯʝʥʠʶ ʍ 

ʟʥʘʯʝʥʠʷ ʋ ʧʦʣʫʯʠʪʩʷ ʮʝʧʦʯʢʘ Z ʠ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʚʠʜʝ XÅY=Z. 

ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʟʥʘʯʝʥʠʝ X ʝʩʪʴ óפɸɿɸפô, ʘ ʟʥʘʯʝʥʠʝ Y ʝʩʪʴ 

óʉʊɸʅô, ʪʦ ʟʥʘʯʝʥʠʝ Z ʙʫʜʝʪ óפɸɿɸפʉʊɸʅô. ɺ ʥʝʢʦʪʦʨʳʭ ʷʟʳʢʘʭ 

ʦʙʱʝʥʠʷ ʟʥʘʢ ʵʪʦʡ ʦʧʝʨʘʮʠʠ ʥʝ ʟʘʧʠʩʳʚʘʝʪʩʷ. 

ʂ ʦʧʝʨʘʮʠʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʦʪʥʦʩʠʪʩʷ ʦʧʝʨʘʮʠʷ ʜʠʟʲʶʥʢʮʠʷ 

(ʚʳʙʦʨ), ʦʙʦʟʥʘʯʘʝʠʘʷ ʟʥʘʢʦʤ ç|è. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ A=óɸʃʄɸʊʓô, 

B=óɸʉʊɸʅɸô, ʪʦ C = A|B = óɸʃʄɸʊʓô | óɸʉʊɸʅɸô. 

ɽʱʝ ʦʜʥʦʡ ʦʧʝʨʘʮʠʝʡ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʧʝʨʘʮʠʷ 

ʠʪʝʨʘʮʠʷ, ʦʥʘ ʦʙʦʟʥʘʯʘʝʪʩʷ ʟʥʘʢʦʤ ç*è. ʕʪʘ ʦʧʝʨʘʮʠʷ ʧʨʦʠʟʚʦʜʥʘʷ 

(ʩʣʦʞʥʘʷ), ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʝʨʝʟ ʦʧʝʨʘʮʠʠ ʢʦʥʢʘʪʝʥʘʮʠʷ ʠ 

ʜʠʟʲʶʥʢʮʠʷ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʣʶʙʦʡ ʩʠʤʚʦʣʴʥʦʡ ʚʝʣʠʯʠʥʳ ʍ ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ: 

 

ʛʜʝ 43421 K
n

n XXX
X

ÖÖÖ
= . 

ɼʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʩʠʤʚʦʣʴʥʦʛʦ ʚʳʨʘʞʝʥʠʷ ʩ 

ʧʦʤʦʱʴʶ ʦʧʝʨʘʮʠʡ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʥʫʞʥʦ ʟʥʘʪʴ ʧʦʨʷʜʦʢ ʠʭ 

ʚʳʧʦʣʥʝʥʠʷ. ʋʩʪʘʥʦʚʣʝʥ ʩʣʝʜʫʶʱʠʡ ʧʦʨʷʜʦʢ: ʧʝʨʚʘʷ ï ʦʧʝʨʘʮʠʷ 

ʠʪʝʨʘʮʠʷ ç*è, ʚʪʦʨʘʷ ï ʦʧʝʨʘʮʠʷ ʢʦʥʢʘʪʝʥʘʮʠʷ çÖè, ʪʨʝʪʴʷ ï 

ʦʧʝʨʘʮʠʷ ʜʶʟʲʶʥʢʮʠʷ ç|è. ʀʥʦʛʜʘ ʜʣʷ ʫʢʘʟʘʥʠʷ ʧʦʨʷʜʢʘ 

ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʢʦʙʢʠ. ʅʘʧʨʠʤʝʨ, ʫ ʵʪʠʭ 

ʜʚʫʭ ʚʳʨʘʞʝʥʠʡ 0|10* ʠ (0|(1(0* ))) ʟʥʘʯʝʥʠʷ ʦʜʥʠʢʦʚʳ. 
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ʉʘʤʦʡ ʧʨʦʩʪʦʡ ʦʧʝʨʘʮʠʝʡ ʜʝʣʝʥʠ ̫ʷʚʣʷʝʪʩʷ ʦʧʝʨʘʮʠʷ ʫʜʘʣʝʥʠʝ 

ʠʟ ʟʘʜʘʥʥʦʡ ʮʝʧʦʯʢʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʠʤʚʦʣʦʚ, ʥʘʯʠʥʘʷ ʩ 

ʫʢʘʟʘʥʥʦʛʦ ʤʝʩʪʘ. ɽʩʣʠ ʠʤʷ ʦʧʝʨʘʮʠʠ ʜʝʣʝʥʠʝ ʦʙʦʟʥʘʯʠʤ ʯʝʨʝʟ ɼɽʃ, 

ʪʦ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʫʜʘʣʝʥʠʝ ʩʠʤʚʦʣʦʚ ʠʟ ʮʝʧʦʯʢʠ ʍ ʚ ʢʦʣʠʯʝʩʪʚʝ ʄ, 

ʥʘʯʠʥʘʷ ʩ ʧʦʟʠʮʠʠ ʂ ʚ ʚʠʜʝ ʩʣʝʜʫʶʱʝʡ ʬʫʥʢʮʠʠ:  

ɼɽʃ (ʍ, ʂ, ʄ) = ʋ, 

ʛʜʝ ʟʘʯʝʥʠʝ ʮʝʧʦʯʢʠ ʋ ʧʦʣʫʯʘʝʪʩʷ ʧʦʩʣʝ ʫʜʘʣʝʥʠʷ ʄ ʩʠʤʚʦʣʦʚ ʠʟ 

ʟʥʘʯʝʥʠʷ ʍ, ʥʘʯʠʥʘʷ ʩ ʧʦʟʠʮʠʠ ʂ, ʪʦ ʤʦʞʥʦ ʧʠʩʘʪʴ 

ʊʝʧʝʨʴ ʨʘʩʩʤʦʪʨʠʤ ʩʚʦʡʩʪʚʘ ʩʠʤʚʦʣʴʥʳʭ ʦʧʝʨʘʮʠʡ. 

ʇʫʩʪʴ a, b ʠ g ï ʧʨʦʠʟʚʦʣʴʥʳʝ ʥʝʧʫʩʪʳʝ ʩʠʤʚʦʣʴʥʳʝ ʚʝʣʠʯʠʥ r

ʠ Ů ï ʧʫʩʪʘʷ ʮʝʧʦʯʢʘ. ʊʦʛʜʘ ʩʚʦʡʩʪʚʘ ʦʧʝʨʘʮʠʡ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ, 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʥʘʜ ʩʠʤʚʦʣʴʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ, çÅè ï 

ʢʦʥʢʘʪʝʥʘʮʠʷ, ç|è ï ʜʠʟʲʶʥʢʮʠʷ ʠ ç*è ï ʠʪʝʨʘʮʠʷ 

ʧʦʢʘʟʳʚʘʶʪʩʷ ʚ ʪʘʙʣʠʮʝ I.2.6.  

ʊʘʙʣʠʮʘ I.2.6. ʉʚʦʡʩʪʚʘ ʩʠʤʚʦʣʴʥʳʭ ʦʧʝʨʘʮʠ. 

ˉ ɸʢʩʠʦʤʘ ʆʧʠʩʘʥʠʝ 

 

1 aÖŮ = ŮÖa = a ɿʘʢʦʥ ʢʦʤʤʫʪʘʪʠʚʥʦʩʪʠ ʜʣʷ ʧʫʩʪʳʭ 

ʮʝʧʦʯʝʢ 

2 a | b = b | a ɿʘʢʦʥ ʢʦʤʤʫʪʘʪʠʚʥʦʩʪʠ ʜʣʷ 

ʥʝʧʫʩʪʳʭ ʮʝʧʦʯʝʢ 

3 aÖb Í bÖa ɿʘʢʦʥ ʥʝʢʦʤʤʫʪʘʪʠʚʥʦʩʪʠ ʜʣʷ 

ʥʝʧʫʩʪʳʭ ʮʝʧʦʯʝʢ 

4 aÖ(bÖg) = (aÖb)Ög ɿʘʢʦʥ ʘʩʩʦʮʠʘʪʠʚʥʦʩʪʠ 

5 a |(b | g)=(a |b) | g ɿʘʢʦʥ ʘʩʩʦʮʠʘʪʠʚʥʦʩʪʠ 

6 aÖ(b | g)=aÖb | aÖg ɿʘʢʦʥ ʜʠʩʪʨʠʙʫʪʠʚʥʦʩʪʠ 

   

7 (a |b)Ög=aÖg | bÖg ɿʘʢʦʥ ʜʠʩʪʨʠʙʫʪʠʚʥʦʩʪʠ 

8 a|a = a ɿʘʢʦʥ ʨʝʜʫʢʮʠʠ 

9 (a*)*=a*  ɿʘʢʦʥ ʨʝʜʫʢʮʠʠ 

10  ɿʘʢʦʥ ʠʪʝʨʘʮʠʠ 

11 a+ =a |a* ɿʘʢʦʥ ʠʪʝʨʘʮʠʠ 
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1. ʎʝʧʦʯʢʘ Ŭ ʷʚʣʷʝʪʩʷ ʧʨʝʬʠʢʩʦʤ (ʥʘʯʘʣʦʤ) ʮʝʧʦʯʢʠ ɓ, ʝʩʣʠ 

ʥʘʡʜʝʪʩʷ ʮʝʧʦʯʢʘ ɝ ʪʘʢʘʷ, ʯʪʦ ʚʳʧʦʣʥʷʝʪʩʷ ʨʘʚʝʥʩʪʚʦ ɓ = Ŭɝ. ɽʩʣʠ 

ʯʝʨʝʟ Ŭɓ ʦʙʦʟʥʘʯʠʪʴ ʦʪʥʦʰʝʥʠʝ çʮʝʧʦʯʢʘ Ŭ ʷʚʣʷʝʪʩʷ ʧʨʝʬʠʢʩʦʤ 

ʮʝʧʦʯʢʠ ɓè, ʪʦ ʝʛʦ ʬʦʨʤʘʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʢʘʢ  

 
2. ʎʝʧʦʯʢʘ Ŭ ʷʚʣʷʝʪʩʷ ʩʫʬʠʢʩʦʤ (ʢʦʥʮʦʤ) ʮʝʧʦʯʢʠ ɓ, ʝʩʣʠ 

ʥʘʡʜʝʪʩʷ ʮʝʧʦʯʢʘ ɕ ʪʘʢʘʷ, ʯʪʦ ʚʳʧʦʣʥʷʝʪʩʷ ʨʘʚʝʥʩʪʚʦ ɓ = ɕŬ. ɽʩʣʠ 

ʯʝʨʝʟ ɓŬ ʦʙʦʟʥʘʯʠʪʴ ʦʪʥʦʰʝʥʠʝ çʮʝʧʦʯʢʘ Ŭ ʷʚʣʷʝʪʩʷ ʩʫʬʠʢʩʦʤ 

ʮʝʧʦʯʢʠ ɓè, ʪʦ ʝʛʦ ʬʦʨʤʘʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʢʘʢ  

 
3. ʎʝʧʦʯʢʘ Ŭ ʷʚʣʷʝʪʩʷ ʧʦʜʮʝʧʦʯʢʦʡ (ʯʘʩʪʴʶ) ʮʝʧʦʯʢʠ ɓ, ʝʩʣʠ 

ʥʘʡʜʫʪʩʷ ʮʝʧʦʯʢʠ ɕ ʠ ɝ ʪʘʢʠʝ, ʯʪʦ ʚʳʧʦʣʥʷʝʪʩʷ ʨʘʚʝʥʩʪʚʦ ɓ = ɕŬɝ. 

ɽʩʣʠ ʯʝʨʝʟ ŬṖɓ ʦʙʦʟʥʘʯʠʪʴ ʦʪʥʦʰʝʥʠʝ çʮʝʧʦʯʢʘ Ŭ ʷʚʣʷʝʪʩʷ 

ʧʦʜʮʝʧʦʯʢʦʡ ʮʝʧʦʯʢʠ ɓè, ʪʦ ʝʛʦ ʬʦʨʤʘʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʤʦʞʥʦ 

ʟʘʧʠʩʘʪʴ ʢʘʢ  

 
 

ʇʨʠʤʝʨʳ I.2.6.  

1. ɽʩʣʠ ʟʥʘʯʝʥʠʝ X ʝʩʪʴ óɸʃʊʓʅɹɽʂô, ʂ=1, ʘ ʄ=5, ʪʦ 

ɼɽʃ (ʍ, ʂ,ʄ) = ɼɽʃ (óɸʃʊʓʅɹɽʂô, 1,5) = óɹɽʂô 

 

2. ɽʩʣʠ ʟʥʘʯʝʥʠʝ X ʝʩʪʴ óɸʃɸô, ʘ ʟʥʘʯʝʥʠʝ Y ʝʩʪʴ óʊɸʋô, ʪʦ XÅY 

= óɸʃɸʊɸʋô Í YÅ X = óʊɸʋɸʃɸô. 

 

3. ɽʩʣʠ ʟʥʘʯʝʥʠʝ X ʝʩʪʴ óʊɸʋɻתʃô, ʂ=4, ʘ ʄ=3, ʪʦ  

ɼɽʃ (ʍ, ʂ,ʄ) = ɼɽʃ (óʊɸʋɻתʃô, 4,3) = óʊɸʋô. 

4.  

5.  
 

ɿʘʜʘʥʠʷ I.2.6.  

1.  ɽʩʣʠ ɸ=ôAʃAô, B= ôʊɸʋô, ʪʦ AÖB=?, 

2.  ɽʩʣʠ ʍ= óɾɽʈʆʈʊɸô, ʂ=4 ʠ ʄ=4, ʪʦ ɼɽʃ (ʍ,ʂ,ʄ)=? 

3.  ɽʩʣʠ ʍ= ôɹʋʈɸɹɸʁô, Y =ôɹʋʈɸô, ʪʦ ʍ Y ʠʣʠ Y ʍ? 
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ʇʦʤʦʱʴ: 

1. ʅʫʞʥʦ ʟʥʘʪʴ ʦʧʝʨʘʮʠʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ; 

2. ʅʫʞʥʦ ʟʥʘʪʴ ʦʧʝʨʘʮʠʠ ʜʝʣʝʥʠʷ; 

3. ʅʫʞʥʦ ʟʥʘʪʴ ʦʪʥʦʰʝʥʠ ̫ʥʘʜ ʮʝʧʦʯʢʘʤʠ. 

 

ɺʦʧʨʦʩʳ I.2.6.  

1. ʉʢʦʣʴʢʦ ʛʨʫʧʧ ʦʧʝʨʘʮʠ ʦʧʨʝʜʝʣʝʥʳ ʥʘʜ ʩʠʤʚʦʣʴʥʳʤʠ 

ʚʝʣʠʯʠʥʘʤʠ? 

2. ʉ ʧʦʤʦʱʴʶ ʢʘʢʠʭ ʦʧʝʨʘʮʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʧʝʨʘʮʠʷ ʠʪʝʨʘʮʠʷ 

ʥʘʜ ʩʠʤʚʦʣʴʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ? 

3. ʏʪʦ ʪʘʢʘʷ ʧʫʩʪʘʷ ʮʝʧʦʯʢʘ?  

 

ʊʝʩʪʳ I.2.6.  

1. ɽʩʣʠ ɸ=ôʐʓʄô, B= ôʂɽʅʊô, ʪʦ AÖB=? 

A) ʐʓʄ; 

B) ʐʓʄʂɽʅʊ; 

C) ʂɽʅʊ; 

D) ʂɽʅʊʐʓʄ; 

E) ʐʓʅ. 

 

2. ɽʩʣʠ ʍ= óɾɽɿʂɸɿɻɸʅô, ʂ=4 ; ʠ ʄ= 6, ʪʦ ɼɽʃ (ʍ,ʂ,ʄ)=? 

A) ɻɸʅ; 

B) ʂɸɿ; 

C) ɾɽɿʂɸɿ; 

D) ɾɽɿ; 

E) ʂAɿɻɸʅ. 

 

3. ʂʘʢʦʤʫ ʚʠʜʫ ʘʢʩʠʦʤʳ ʦʪʥʦʩʠʪʩʷ a | b = b | a? 

A) ʅʝʢʦʤʤʫʪʘʪʠʚʥʦʩʪʴ ʜʣʷ ʥʝʧʫʩʪʳʭ ʮʝʧʦʯʝʢ; 

B) ʂʦʤʤʫʪʘʪʠʚʥʦʩʪʴ ʜʣʷ ʧʫʩʪʳʭ ʮʝʧʦʯʝʢ; 

C) ɿʘʢʦʥ ʜʠʩʪʨʠʙʫʪʠʚʥʦʩʪʠ ʜʣʷ ʧʫʩʪʳʭ ʮʝʧʦʯʝʢ; 

D) ɿʘʢʦʥ ʘʩʩʦʮʠʘʪʠʚʥʦʩʪʠ ʜʣʷ ʧʫʩʪʳʭ ʮʝʧʦʯʝʢ; 

E) ʂʦʤʤʫʪʘʪʠʚʥʦʩʪʴ ʜʣʷ ʥʝʧʫʩʪʳʭ ʮʝʧʦʯʝʢ. 
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I.2.7. ɺʠʜʳ ʣʦʛʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ 

ʃʦʛʠʯʝʩʢʠʡ ʪʠʧ ʩʦʩʪʦʠʪ ʠʟ ʣʦʛʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ. ʂ ʣʦʛʠʯʝʩʢʠʤ 

ʟʥʘʯʝʥʠʷʤ ʦʪʥʦʩʷʪʩʷ çʠʩʪʠʥʘè ʠ çʣʦʞèɹ.  

ʃʦʛʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʟʘʜʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 

1) çʠʩʪʠʥʘè ʠʣʠ çʜʘè ʠʣʠ ç1è ʠʣʠ ç+è; 

2) çʣʦʞèɹ ʠʣʠ çʥʝʪè ʠʣʠ ç0è ʠʣʠ çïè. 

ʕʪʠ ʟʥʘʯʝʥʠʷ ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʡ. ʂ 

ʪʘʢʠʤ ʫʩʣʦʚʠʷʤ ʦʪʥʦʩʷʪʩʷ ʫʪʚʝʨʞʜʝʥʠʷ, ʧʨʠʥʠʤʘʶʱʠʝ ʟʥʘʯʝʥʠʷ 

çʠʩʪʠʥʘè ʠʣʠ çʣʦʞèɹ, ʠ ʚʦʧʨʦʩʳ, ʪʨʝʙʫʶʱʠʝ ʦʪʚʝʪʳ çʜʘè ʠʣʠ 

çʥʝʪè. ʇʨʠʤʝʨʘʤʠ ʣʦʛʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʟʥʘʯʝʥʠʷ 

ʩʦʦʙʱʝʥʠʡ ʠʟ ʩʪʨʦʢ 1, 2 ʠ 3 ʚ ʪʘʙʣʠʮʝ I.1.2. 

ɺ ʨʘʟʣʠʯʥʳʭ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʚʤʝʩʪʦ ʣʦʛʠʯʝʩʢʦʛʦ 

ʟʥʘʯʝʥʠʷ (ʣʦʛʠʯʝʩʢʦʡ ʢʦʥʩʪʘʥʪʳ) çʣʦʞèɹ ʠ çʥʝʪè ʠʩʧʦʣʴʟʫʶʪ 

çfalseè, çnonè ʠʣʠ ç0è, ʘ ʚʤʝʩʪʦ ʣʦʛʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ (ʣʦʛʠʯʝʩʢʦʡ 

ʢʦʥʩʪʘʥʪʳ) çʠʩʪʠʥʘè ʠ çʜʘè ï çtrueè, çyesè ʠʣʠ ç1è. ʇʦʵʪʦʤʫ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʜʣʷ ʫʜʦʙʩʪʚʘ ʚ ʢʘʯʝʩʪʚʝ ʣʦʛʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ 0, 1. ʊʦʛʜʘ ʙʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʣʶʙʝr 

ʣʦʛʠʯʝʩʢʠʝ ʧʝʨʝʤʝʥʥʳʝ ʧʨʠʥʠʤʘʶʪ ʟʥʘʯʝʥʠʷ ʠʟ ʤʥʦʞʝʩʪʚʘ { 0, 1} . 

ʉʘʤʦʝ ʧʨʦʩʪʦʝ ʫʩʣʦʚʠʝ ʦʙʨʘʟʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʦʧʝʨʘʮʠʠ 

ʩʨʘʚʥʝʥʠʷ (ʦʪʥʦʰʝʥʠʷ): ç<è ï çʤʝʥʴʰʝè; ç=è ï çʨʘʚʥʦè; ç>è ï 

çʙʦʣʴʰʝè; çÒè ï çʤʝʥʴʰʝ ʠʣʠ ʨʘʚʥʦè; çÓè ï çʙʦʣʴʰʝ ʠʣʠ ʨʘʚʥʦè.  

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʩʣʦʞʥʦʛʦ ʫʩʣʦʚʠʷ ʥʫʞʥʦ ʧʨʠʤʝʥʪ̫ʴ ʣʦʛʠʯʝʩʢʠʝ 

ʦʧʝʨʘʮʠʠ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʥʘʜ ʣʦʛʠʯʝʩʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ. ɺʠʜʳ ʪʘʢʠʭ 

ʦʧʝʨʘʮʠʡ ʠ ʠʭ ʩʚʦʡʩʪʚʘ ʙʫʜʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʥʠʞʝ ʚ ʨʘʟʜʝʣʝ 

çʃʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʠ ʠʭ ʩʚʦʡʩʪʚʘè. 

ʇʨʠʤʝʨʳ I.2.7.  

1. ʇʨʦʩʪʦʝ ʫʩʣʦʚʠʝ ç2 ʤʝʥʴʰʝ 5è ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ çʠʩʪʠʥʘè.  

2. ʇʨʦʩʪʦʝ ʫʩʣʦʚʠʝ ç1 ʨʘʚʥʦ 3è ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ çʣʦʞèɹ. 

3. ʇʨʦʩʪʦʝ ʫʩʣʦʚʠʝ çɸ ʤʝʥʴʰʝ ʠʣʠ ʨʘʚʥʦ 7è ʙʫʜʝʪ ʠʤʝʪʴ 

ʟʥʘʯʝʥʠʝ çʠʩʪʠʥʘè ʠʣʠ çʣʦʞèɹ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʷ ʯʠʩʣʦʚʦʡ 

ʧʝʨʝʤʝʥʥʦʡ ʚʝʣʠʯʠʥʳ ɸ. 

ɿʘʜʘʥʠʷ I.2.7.  

ʆʧʨʝʜʝʣʠʪʴ ʟʥʘʯʝʥʠʝ çʠʩʪʠʥʘè ʠʣʠ çʣʦʞèɹ: 

1. 15=20; 
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2. 2>12; 

3. 7<14. 

ʇʦʤʦʱʴ: 

ʃʦʛʠʯʝʩʢʠʤ ʟʥʘʯʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʫʪʚʝʨʞʜʝʥʠʷ, ʧʨʠʥʠʤʘʶʱʝʛʦ ʟʥʘʯʝʥʠʷ çʠʩʪʠʥʘè ʠʣʠ çʣʦʞɹè, ʠʣʠ 

ʚʦʧʨʦʩʳ, ʪʨʝʙʫʶʱʠʝ ʦʪʚʝʪʳ çʜʘè ʠʣʠ çʥʝʪè. 

 

ɺʦʧʨʦʩʳ I.2.7.  

1. ɿʥʘʯʝʥʠʷ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʣʦʛʠʯʝʩʢʠʡ ʪʠʧ? 

2. ʂʘʢ ʟʘʜʘʶʪʩʷ ʣʦʛʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ? 

3. ʂʘʢʦʝ ʟʥʘʯʝʥʠʝ ʙʫʜʝʪ ʠʤʝʪʴ ʫʪʚʝʨʞʜʝʥʠʝ çʅʝʚʝʨʥʦ, ʯʪʦ 

ʢʦʤʧʴʶʪʝʨ ʫʤʥʝʝ ʯʝʣʦʚʝʢʘè?  

 

ʊʝʩʪʳ I.2.7. 

1. ʆʧʨʝʜʝʣʠʪʝ ʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ 45=60? 

A) ʃʦʞʴ; 

B) ʀʩʪʠʥʘ; 

C) ʇʨʠʙʣʠʟʠʪʝʣʴʥʦ; 

D) ʈʘʚʥʦ; 

E) ʄʥʠʤʦ. 

 

2. ʆʧʨʝʜʝʣʠʪʝ ʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ 17<48? 

A) ʀʩʪʠʥʘ; 

B) ʃʦʞʴ; 

C) ʇʨʠʙʣʠʟʠʪʝʣʴʥʦ; 

D) ʈʘʚʥʦ; 

E) ʄʥʠʤʦ. 

 

3. ʆʧʨʝʜʝʣʠʪʝ ʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ -12Ó0? 

A) ʀʩʪʠʥʘ; 

B) ʃʦʞʴ; 

C) ʇʨʠʙʣʠʟʠʪʝʣʴʥʦ; 

D) ʈʘʚʥʦ; 

E) ʄʥʠʤʦ. 
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I.2.8. ʃʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʠ ʠʭ ʩʚʦʡʩʪʚʘ 

ʃʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʨʘʟʥʦʦʙʨʘʟʥʳ. ʄʳ ʩʨʝʜʠ ʥʠʭ ʨʘʩʩʤʦʪʨʠʤ 

ʩʘʤʳʝ ʧʨʦʩʪʳʝ. ʕʪʦ ʦʧʝʨʘʮʠ ̫ʥʝʪ, ʠ, ʠʣʠ. ʀʩʧʦʣʴʟʫʷ ʵʪʠ ʦʧʝʨʘʮʠʠ 

ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʣʶʙʫʶ ʩʣʦʞʥʫʶ ʣʦʛʠʯʝʩʢʫʶ ʦʧʝʨʘʮʠʶ, ʪ.ʝ. ʦʥʠ 

ʧʦʟʚʦʣʷʶʪ ʧʦʩʪʨʦʠʪʴ ʣʶʙʦʝ ʩʣʦʞʥʦʝ ʫʩʣʦʚʠʝ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʷʟʳʢʘ ʦʙʱʝʥʠʷ ʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʦʧʝʨʘʮʠʠ 

ʩʨʘʚʥʝʥʠʷ (ʦʪʥʦʰʝʥʠʷ) ʠ ʦʙʦʟʥʘʯʝʥʠʷ ʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʤʦʛʫʪ 

ʙʳʪʴ ʨʘʟʥʳʤʠ. ʅʘʧʨʠʤʝʨ, 

1) ʆʧʝʨʘʮʠʠ ʩʨʘʚʥʝʥʠʷ (ʦʪʥʦʰʝʥʠʷ): 

ç<è ï çʤʝʥʴʰʝè;  

 ç=è ï çʨʘʚʥʦè; 

ç>è ï çʙʦʣʴʰʝè; 

2) ʃʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ: 

ç×è ï çʠʥʚʝʨʩʠʷè ʠʣʠ çʥʝʪè; 

ç&è ʠʣʠ çØè ï çʢʦʥʲʶʥʢʮʠʷè ʠʣʠ çʠè;  

ç|è ʠʣʠ çÙè ï çʜʠʟʲʶʥʢʮʠʷè ʠʣʠ çʠʣʠè.  

ɺ ʣʶʙʦʤ ʣʦʛʠʯʝʩʢʦʤ ʚʳʨʘʞʝʥʠʠ ʣʦʛʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ ʜʦʣʞʥʳ 

ʚʳʧʦʣʥʷʪʴʩʷ ʨʘʥʴʰʝ ʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʘ ʩʨʝʜʠ ʣʦʛʠʯʝʩʢʠʭ 

ʦʧʝʨʘʮʠʡ ʩʘʤʦʡ ʧʝʨʚʦʡ ʚʳʧʦʣʥʷʝʪʩʷ ʦʧʝʨʘʮʠʷ çʠʥʚʝʨʩʠʷè, ʟʘʪʝʤ 

ʦʧʝʨʘʮʠʷ çʢʦʥʲʶʥʢʮʠʷè, ʘ ʚ ʢʦʥʮʝ ʦʧʝʨʘʮʠʷ çʜʠʟʲʶʥʢʮʠʷè. 

ɿʥʘʯʝʥʠʷ (ʤʦʜʝʣʠ) ʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩ 

ʧʦʤʦʱʴʶ ʪʘʙʣʠʮ ʠʩʪʠʥʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʟʘʜʘʥʳ ʣʦʛʠʯʝʩʢʠʝ 

ʧʝʨʝʤʝʥʥʳʝ ɸ ʠ ɺ, ʪʦ ʟʥʘʯʝʥʠʷ ʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

1. ʀʥʚʝʨʩʠʷ (ʥʝʪ): 

ɸ ×ɸ 

0 1 

1 0 

 

ɽʩʣʠ ʟʥʘʯʝʥʠʝ ʣʦʛʠʯʝʩʢʦʡ ʧʝʨʝʤʝʥʥʦʡ ɸ ʝʩʪʴ çʣʦʞèɹ, ʪʦ ʝʛʦ 

ʦʪʨʠʮʘʥʠʝ ʙʫʜʝʪ çʠʩʪʠʥʘè ʠ ʥʘʦʙʦʨʦʪ.  
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2. ʂʦʥʲʶʥʢʮʠʷ (ʠ): 

ɸ ɺ ɸØɺ 

0 0 0 

1 0 0 

0 1 0 

1 1 1 

 

ɿʥʘʯʝʥʠʝ ʨʝʟʫʣʴʪʘʪʘ ʙʫʜʝʪ çʠʩʪʠʥʘè ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ 

ʦʙʝ ʧʝʨʝʤʝʥʥʳʝ ɸ ʠ ɺ ʧʨʠʥʠʤʘʶʪ ʟʥʘʯʝʥʠʝ çʠʩʪʠʥʘè, ʚ ʧʨʦʪʠʚʥʦʤ 

ʩʣʫʯʘʝ ʨʝʟʫʣʴʪʘʪ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ çʣʦʞèɹ. 

 

3. ɼʠʟʲʶʥʢʮʠʷ (ʠʣʠ):  

ɸ ɺ ɸÙɺ 

0 0 0 

0 1 1 

1 0 1 

1 1 1 

 

ɿʥʘʯʝʥʠʝ ʨʝʟʫʣʴʪʘʪʘ ʙʫʜʝʪ çʣʦʞèɹ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ 

ʦʙʝ ʧʝʨʝʤʝʥʥʳʝ ɸ ʠ ɺ ʧʨʠʥʠʤʘʶʪ ʟʥʘʯʝʥʠʝ çʣʦʞèɹ, ʚ ʧʨʦʪʠʚʥʦʤ 

ʩʣʫʯʘʝ ʨʝʟʫʣʴʪʘʪ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ çʠʩʪʠʥʘè. 

ʇʝʨʝʜ ʦʙʩʫʞʜʝʥʠʝʤ ʩʚʦʡʩʪʚ ʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ 

ʨʘʩʩʤʦʪʨʠʤ ʦʧʝʨʘʮʠʠ ʩʨʘʚʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʘʜ 

ʣʶʙʳʤʠ ʪʠʧʘʤʠ ʚʝʣʠʯʠʥ. ʆʧʝʨʘʮʠ ʁ ʩʨʘʚʥʝʥʠʷ ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʘʤʠ ʠʣʠ ʠʟʤʝʨʝʥʠʷʤʠ ʚʝʣʠʯʠʥ ʠ ʠʭ 

ʨʘʟʣʠʯʘʝʤʳʤʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ʆʧʝʨʘʮʠʠ ʩʨʘʚʥʝʥʠʷ ʠʤʝʶʪ ʤʥʦʛʦ ʚʠʜʦʚ. ʅʦ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʵʪʦ, ʨʝʟʫʣʴʪʘʪʳ ʚʩʝʭ ʦʧʝʨʘʮʠʡ ʩʨʘʚʥʝʥʠʷ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩ 

ʧʦʤʦʱʴʶ ʣʦʛʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ çʠʩʪʠʥʘè ʠ çʣʦʞʴè. ʂʨʦʤʝ ʪʦʛʦ, 

ʫ ʚʩʝʭ ʦʧʝʨʘʮʠʡ ʩʨʘʚʥʝʥʠʷ ʠʤʝʶʪʩʷ ʦʙʱʠʝ ʩʚʦʡʩʪʚʘ.  

ʇʫʩʪʴ ʟʘʜʘʥʘ ʦʧʝʨʘʮʠʷ ʩʨʘʚʥʝʥʠʷ R, ʦʧʨʝʜʝʣʝʥʥʘʷ ʥʘʜ 

ʚʝʣʠʯʠʥʘʤʠ a, b ʠ ʩ. ʊʦʛʜʘ ʦʧʝʨʘʮʠʷ R ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʩʚʦʡʩʪʚʘ:  
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1)  ʨʝʬʣʝʢʩʠʚʥʦʩʪʴ, ʝʩʣʠ ʜʣʷ ʢʘʞʜʦʛʦ a ʚʳʧʦʣʥʷʝʪʩʷ aRa; 

2)  ʪʨʘʥʟʠʪʠʚʥʦʩʪʴ, ʝʩʣʠ ʜʣʷ ʢʘʞʜʦʛʦ a, b ʠ ʩ ʦʪ ʚʳʧʦʣʥʝʥʠʷ 

aRb ʠ bRc ʩʣʝʜʫʝʪ ʚʳʧʦʣʥʝʥʠʝ aRc; 

3)  ʩʠʤʤʝʪʨʠʯʥʦʩʪʴ, ʝʩʣʠ ʜʣʷ ʢʘʞʜʦʛʦ a ʠ b ʦʪ ʚʳʧʦʣʥʝʥʠʷ aRb 

ʩʣʝʜʫʝʪ ʚʳʧʦʣʥʝʥʠʝ bRʘ.  

ʊʝʧʝʨʴ ʚʤʝʩʪʦ R ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʭʦʨʦʰʦ ʥʘʤ ʠʟʚʝʩʪʥʳʝ 

ʦʙʦʟʥʘʯʝʥʠʷ ç<è ï ʤʝʥʴʰʝ, ç=è ï ʨʘʚʥʦ ʠ ç>è ï ʙʦʣʴʰʝ ʠ 

ʟʘʧʠʰʝʤ ʩʣʝʜʫʶʱʠʝ ʩʚʦʡʩʪʚʘ:  

1. ɼʣʷ ʣʶʙʳʭ ʚʝʣʠʯʠʥ a ʠ b ʦʧʝʨʘʮʠʷ a < b, a = b ʠʣʠ ʘ > b ʙʫʜʝʪ 

ʪʦʣʴʢʦ ʚ ʦʜʥʦʤ ʩʨʘʚʥʝʥʠʠ:  

2. ɽʩʣʠ a>b ʠ b>ʩ, ʪʦ ʘ>ʩ.  

3. ɽʩʣʠ ʘ= b ʠ b= ʩ, ʪʦ ʘ=ʩ.  

4. ɽʩʣʠ a< b ʠ b<ʩ, ʪʦ ʘ<ʩ.  

ʇʫʩʪʴ p, q, r ï ʧʨʦʠʟʚʦʣʴʥʳʝ ʣʦʛʠʯʝʩʢʠʝ ʚʝʣʠʯʠʥ rʠ 0 ï 

ʣʦʞʴ, 1 ï ʠʩʪʠʥʘ. ʉʚʦʡʩʪʚʘ ʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʝ I.2.8.  

ʊʘʙʣʠʮʘ I.2.8. ʉʚʦʡʩʪʚʘ ʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ. 

 

ˉ ɸʢʩʠʦʤʘ ʆʧʠʩʘʥʠʝ 

 

1 pØq ¹ qØp ɿʘʢʦʥ ʢʦʤʤʫʪʘʪʠʚʥʦʩʪʠ 

2 pÙq ¹ qÙp ɿʘʢʦʥ ʢʦʤʤʫʪʘʪʠʚʥʦʩʪʠ 

3 pØ(qØr) ¹ (pØq)Ør ɿʘʢʦʥ ʘʩʩʦʮʠʘʪʠʚʥʦʩʪʠ 

4 pÙ(qÙr) ¹ (pÙq)Ùr ɿʘʢʦʥ ʘʩʩʦʮʠʘʪʠʚʥʦʩʪʠ 

5 pØ(qÙr) ¹ (pØq)Ù(pØr) ɿʘʢʦʥ ʜʠʩʪʨʠʙʫʪʠʚʥʦʩʪʠ 

6 pÙ(qØr) ¹ (pÙq)Ø(pÙr) ɿʘʢʦʥ ʜʠʩʪʨʠʙʫʪʠʚʥʦʩʪʠ 

7 ×(pÙq) ¹ ×pØ×q ɿʘʢʦʥ ɼʝ ʄʦʨʛʘʥʘ 

8 ×(pØq) ¹ ×pÙ×q ɿʘʢʦʥ ɼʝ ʄʦʨʛʘʥʘ 

9 ×(×p) ¹ p ɿʘʢʦʥ ʜʚʦʡʥʦʛʦ ʦʪʨʠʮʘʥʠʷ 

10 p ¹ p ɿʘʢʦʥ ʠʜʝʥʪʠʯʥʦʩʪʠ 
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11 pÙ×p ¹ 1 ɿʘʢʦʥ ʠʩʢʣʶʯʝʥʠʷ ʪʨʝʪʴʝʛʦ 

12 pØ×p ¹ 0 ɿʘʢʦʥ ʧʨʦʪʠʚʦʨʝʯʠʷ 

13 pØp ¹ p ʉʚʦʡʩʪʚʦ ʢʦʥʲʶʥʢʮʠʠ 

14 pØ1 ¹ p  

15 pØ0 ¹ 0  

16 pØ(pÙq) ¹ p  

17 pÙp ¹ p ʉʚʦʡʩʪʚʦ ʜʠʟʲʶʥʢʮʠʠ 

18 pÙ1 ¹ 1  

19 pÙ 0 ¹ p  

20 pÙ(pØq) ¹ p  

 

ʇʨʠʤʝʨʳ I.2.8.  

1. ɺ ʚʳʨʘʞʝʥʠʠ ɸÙ×ɺ Ø ʉ ʚʳʧʦʣʥʷʝʪʩʷ ʩʥʘʯʘʣʘ ×ɺ, ʟʘʪʝʤ ×ɺ Ø 

ʉ, ʘ ʚ ʢʦʥʮʝ ɸ Ù×ɺ Ø ʉ. 

2. ɺ ʚʳʨʘʞʝʥʠʠ ɸ = 0 Ù ɺ>1 ʚʳʧʦʣʥʷʝʪʩʷ ʩʥʘʯʘʣʘ ʦʧʝʨʘʮʠʷ 

ʩʨʘʚʥʝʥʠʷ ɸ = 0 ʠ ɺ>1, ʟʘʪʝʤ ʣʦʛʠʯʝʩʢʘʷ ʦʧʝʨʘʮʠʷ Ù. 

3. ɺ ʚʳʨʘʞʝʥʠʠ ×( ɸ=0) Ø ɺ=1 ʚʳʧʦʣʥʷʝʪʩʷ ʩʥʘʯʘʣʘ ʦʧʝʨʘʮʠʷ 

ʩʨʘʚʥʝʥʠʷ ɸ=0 ʠ ɺ=1, ʟʘʪʝʤ ʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ×, Ø. 

 

ɿʘʜʘʥʠʷ I.2.8.  

ɺ ʵʪʦʤ ʚʳʨʘʞʝʥʠʠ ʚʳʧʦʣʥʠʪʴ ʦʧʝʨʘʮʠʠ ʠ ʦʧʨʝʜʝʣʠʪʴ ʝʛʦ 

ʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. 

1) (1 < 2) Ø 1=3 Ù 2 <5; 

2) 1>3 Ù 1<2; 

3) 1<3 Ù 5=7; 

 

ʇʦʤʦʱʴ: 

ʉʨʝʜʠ ʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʩʘʤʦʡ ʧʝʨʚʦʡ ʚʳʧʦʣʥʷʝʪʩʷ 

ʦʧʝʨʘʮʠʷ çʠʥʚʝʨʩʠʷè, ʟʘʪʝʤ ʦʧʝʨʘʮʠʷ çʢʦʥʲʶʥʢʮʠʷè, ʘ ʚ ʩʘʤʦʤ 

ʢʦʥʮʝ ʦʧʝʨʘʮʠʷ çʜʠʟʲʶʥʢʮʠʷè. 
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ɺʦʧʨʦʩʳ I.2.8.  

1. ʂʘʢʫʶ ʣʦʛʠʯʝʩʢʫʶ ʦʧʝʨʘʮʠʶ ʦʙʦʟʥʘʯʘʶʪ ʟʥʘʢʠ ç&è, çØè?  

2. ʂʘʢʠʝ ʟʥʘʯʝʥʠʷ ʠʤʝʶʪ ʧʫʩʪʳʝ ʤʝʩʪʘ ʚ ʵʪʦʡ ʪʘʙʣʠʮʝ? 

 

ɸ ɺ ɸÙɺ 

0 0  

0 1  

1 0  

1 1  

 

ʊʝʩʪʳ I.2.8. 

1. ʂʘʢʦʝ ʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ (0 ʠʣʠ 1) ʙʫʜʝʪ ʠʤʝʪʴ ʣʦʛʠʯʝʩʢʦʝ 

ʚʳʨʘʞʝʥʠʝ 2>5 Ù 2<6? 

A) 2; 

B) 1; 

C) 5; 

D) 6; 

E) 0. 

 

2.ʂʘʢʦʡ ʧʦʨʷʜʦʢ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ ʚ ʚʳʨʘʞʝʥʠʠ DÙ×F Ø G? 

A) ʩʥʘʯʘʣʘ ×F, ʟʘʪʝʤ ×F Ø G, ʘ ʚ ʢʦʥʮʝ D Ù×F Ø G. 

B) ʩʥʘʯʘʣʘ ×F Ø G, ʘ ʚ ʢʦʥʮʝ D Ù×F Ø G. 

C) ʩʥʘʯʘʣʘ ×F, ʘ ʚ ʢʦʥʮʝ D Ù×F Ø G. 

D) ʩʥʘʯʘʣʘ ×F, ʟʘʪʝʤ ×F Ø G. 

E) ʩʥʘʯʘʣʘ ×G, ʟʘʪʝʤ ×G Ø D, ʘ ʚ ʢʦʥʮʝ D Ù×F Ø G. 

 

3. ʂʘʢʦʡ ʠʟ ʥʠʭ ʟʘʢʦʥ ɼʝ ʄʦʨʛʘʥʘ? 

A) ×(×p) ¹ p; 

B) p ¹ p; 

C) ×(pÙq) ¹ ×pØ×q; 

D) pØ×p ¹ 0; 

E) pÙ×p ¹ 1. 
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I.3. ʉʪʨʫʢʪʫʨ rʜʘʥʥʳʭ 

ɯ.3.1. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ 

ɺʳʰʝ ʚ ɯ.2 ʤʳ ʨʘʩʩʤʦʪʨʝʣʠ ʧʨʦʩʪʳʝ (ʙʘʟʦʚʳʝ) ʚʝʣʠʯʠʥʳ, 

ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʝʜʝʣʠʤʦʡ (ʘʪʦʤʘʨʥʦʡ) ʭʨʘʥʠʤʦʡ 

ʝʜʠʥʠʮʝʡ ʠʥʬʦʨʤʘʮʠʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʥʘʙʦʨʘ ʦʜʥʦʪʠʧʥʳʭ 

(ʮʝʣʦʯʠʩʣʝʥʥʳʭ, ʚʝʱʝʩʪʚʝʥʥʳʭ, ʣʦʛʠʯʝʩʢʠʭ, ʩʠʤʚʦʣʴʥʳʭ) ʜʘʥʥʳʭ. 

ʆʜʥʘʢʦ ʤʥʦʛʠʝ ʟʘʜʘʯʠ ʚ ʞʠʟʥʠ ʪʨʝʙʫʶʪ ʩʦʩʪʘʚʥʳʝ ʚʝʣʠʯʠʥʳ, 

ʢʦʪʦʨʳʝ ʦʙʨʘʟʦʚʘʥʳ ʠʟ ʚʝʣʠʯʠʥ-ʵʣʝʤʝʥʪʦʚ. ʇʨʠʯʝʤ ʚ ʢʘʯʝʩʪʚʝ 

ʵʣʝʤʝʥʪʦʚ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʥʝ ʪʦʣʴʢʦ ʧʨʦʩʪʳʝ ʚʝʣʠʯʠʥʳ, ʥʦ ʠ 

ʩʦʩʪʘʚʥʳʝ ʚʝʣʠʯʠʥʳ.  

ɺ ʥʝʢʦʪʦʨʳʭ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʚʤʝʩʪʦ ʩʣʦʚʦʩʦʯʝʪʘʥʠ ̫

çʩʦʩʪʘʚʥʳʝ ʚʝʣʠʯʠʥʳè ʠʩʧʦʣʴʟʫʶʪ ʩʪʨʫʢʪʫʨʥʳʝ ʜʘʥʥʳʝ ʠʣʠ 

ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ. ʉʯʠʪʘʷ, ʯʪʦ ʦʥʠ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʳʝ ʟʥʘʯʝʥʠʷ, ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʤʳ ʙʫʜʝʤ ʧʦʣʴʟʦʚʘʪʴʩʷ ʧʦʩʣʝʜʥʠʤ ʩʣʦʚʦʩʦʯʝʪʘʥʠʝʤ, 

ʪ.ʝ. ʩʪʨʫʢʪʫʨʦʡ ʜʘʥʥʳʭ.  

ʇʦʜ ʩʪʨʫʢʪʫʨʦʡ ʜʘʥʥʳʭ ʙʫʜʝʤ ʧʦʥʠʤʘʪ ɹʤʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ 

ʜʘʥʥʳʭ ʠ ʤʥʦʞʝʩʪʚʦ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ 

ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ. ʀʭ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ 

ʚʳʧʦʣʥʝʥʘ ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʨʠʟʥʘʢʘʤ: 

1)  ʧʦ ʥʘʣʠʯʠʶ ʩʚʷʟʝʡ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ 

ʥʝʩʚʷʟʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ ʩʚʷʟʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ. 

ʅʝʩʚʷʟʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʩʚʷʟʝʡ 

ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʩʪʨʫʢʪʫʨʳ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʚʝʢʪʦʨʳ, ʤʘʩʩʠʚʳ, 

ʩʪʨʦʢʠ (ʟʘʧʠʩʠ), ʩʪʝʢʠ ʠ ʦʯʝʨʝʜʠ. ʉʚʷʟʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʣʠʯʠʝʤ ʩʚʷʟʠ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʦʜʥʦʩʚʷʟʥʳʝ 

ʩʧʠʩʢʠ, ʜʚʫʭʩʚʷʟʥʳʝ ʩʧʠʩʢʠ ʠ ʤʥʦʛʦʩʚʷʟʥʳʝ ʩʧʠʩʢʠ. 

2)  ʧʦ ʠʟʤʝʥʯʠʚʦʩʪʠ ʨʘʟʤʝʨʘ (ʢʦʣʠʯʝʩʪʚʘ ʵʣʝʤʝʥʪʦʚ) 

ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʜʠʥʘʤʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ, ʩʪʘʪʠʯʝʩʢʠʝ 

ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ. ɺ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʜʘʥʥʳʭ ʢʦʣʠʯʝʩʪʚʦ 

ʵʣʝʤʝʥʪʦʚ ʤʦʞʝʪ ʫʤʝʥʴʰʘʪʴʩʷ ʠʣʠ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʠ ʚ ʥʝʡ ʚ ʦʜʥʦʤ ʠʟ 

ʵʪʘʧʦʚ ʦʙʨʘʙʦʪʢʠ ʤʦʞʝʪ ʥʝ ʦʢʘʟʘʪʴʩʷ ʥʠ ʦʜʥʦʛʦ ʵʣʝʤʝʥʪʘ. ʂ ʵʪʠʤ 

ʩʪʨʫʢʪʫʨʘʤ ʜʘʥʥʳʭ ʦʪʥʦʩʷʪʩʷ ʣʠʥʝʡʥʳʝ ʩʚʷʟʥʳʝ ʩʧʠʩʢʠ, ʩʪʝʢʠ, 

http://codingcraft.ru/coding.php#types
http://codingcraft.ru/coding.php#types
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ʦʯʝʨʝʜʠ, ʜʝʢʠ ʠ ʨʘʟʚʝʪʚʣʝʥʥʳʝ ʩʚʷʟʥʳʝ ʩʧʠʩʢʠ, ʛʨʘʬʳ, ʜʝʨʝʚʴ.̫ ɺ 

ʩʪʘʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ (ʤʦʱʥʦʩʪʴ ʩʪʨʫʢʪʫʨʳ) 

ʥʝ ʠʟʤʝʥʷʝʪʩʷ, ʦʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʜʠʥ ʨʘʟ ʚʦ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ. ʂ 

ʩʪʘʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʜʘʥʥʳʭ ʦʪʥʦʩʷʪʩʷ ʩʪʨʦʢʠ, ʤʘʩʩʠʚʳ, ʪʘʙʣʠʮʳ, 

ʤʥʦʞʝʩʪʚʘ.  

3)  ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ 

ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʣʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ ʥʝʣʠʥʝʡʥʳʝ 

ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʣʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚ 

ʧʘʤʷʪʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩ ̫ ʥʘ ʩʪʨʫʢʪʫʨʳ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ 

ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʵʣʝʤʝʥʪʦʚ ʚ ʧʘʤʷʪʠ (ʚʝʢʪʦʨʳ, ʩʪʨʦʢʠ, ʤʘʩʩʠʚʳ, 

ʩʪʝʢʠ, ʦʯʝʨʝʜʠ, ʭʝʰ-ʪʘʙʣʠʮʳ) ʠ ʩʪʨʫʢʪʫʨʳ ʩ ʧʨʦʠʟʚʦʣʴʥʳʤ ʩʚʷʟʥʳʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ɻ ʣʝʤʝʥʪʦʚ ʚ ʧʘʤʷʪʠ (ʦʜʥʦʩʚʷʟʥʳʝ ʣʠʥʝʡʥʳʝ ʩʧʠʩʢʠ 

ʠ ʜʚʫʩʚʷʟʥʳʝ ʣʠʥʝʡʥʳʝ ʩʧʠʩʢʠ).  

4)  ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʦʚ ʩʚʷʟʠ (ʦʪʥʦʰʝʥʠʡ) ʤʝʞʜʫ 

ʵʣʝʤʝʥʪʘʤʠ, ʥʝʣʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 

ʠʝʨʘʨʭʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ (ʤʥʦʛʦʩʚʷʟʥʳʝ ʩʧʠʩʢʠ, ʜʚʦʠʯʥʳʝ 

ʜʝʨʝʚʴʷ, n-ʘʨʥʳʝ ʜʝʨʝʚʴʷ, ʠʝʨʘʨʭʠʯʝʩʢʠʡ ʩʧʠʩʦʢ), ʩʝʪʝʚʳʝ 

ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ (ʤʥʦʛʦʩʚʷʟʥʳʝ ʩʧʠʩʢʠ, ʛʨʘʬ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ 

ʛʨʘʬ), ʪʘʙʣʠʯʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ (ʜʚʫʤʝʨʥʳʡ ʤʘʩʩʠʚ, 

ʤʥʦʛʦʤʝʨʥʘʷ ʪʘʙʣʠʮʘ ʨʝʣʷʮʠʦʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ). ɺ ʠʝʨʘʨʭʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʝ ʜʘʥʥʳʭ ʵʣʝʤʝʥʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʩʳʣʢʦʡ ʥʘ 

ʚʳʰʝʩʪʦʷʱʠʡ ʚ ʠʝʨʘʨʭʠʠ ʵʣʝʤʝʥʪ ʠʣʠ ʩʩʳʣʢʘʤʠ ʥʘ ʥʠʞʝʩʪʦʷʱʠʝ 

ʵʣʝʤʝʥʪʳ ʠ (ʥʝʦʙʷʟʘʪʝʣʴʥʦ) ʧʦʨʷʜʢʦʚʳʤ ʥʦʤʝʨʦʤ ʚ ʣʠʥʝʡʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʚʦʝʛʦ ʫʨʦʚʥʷ (ʠʝʨʘʨʭʠʯʝʩʢʠʝ ʩʧʠʩʢʠ). ɺ 

ʩʝʪʝʚʦʡ ʩʪʨʫʢʪʫʨʝ ʜʘʥʥʳʭ ʵʣʝʤʝʥʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʙʦʨʦʤ ʩʚʷʟʝʡ 

ʩ ʩʦʩʝʜʥʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠ ʥʠ ʦʜʠʥ ʵʣʝʤʝʥʪ ʷʚʥʦ ʥʝ ʚʳʜʝʣʷʝʪʩʷ. 

5)  ʧʦ ʩʧʦʩʦʙʫ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʬʠʟʠʯʝʩʢʠʝ 

ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ ʣʦʛʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ. ʌʠʟʠʯʝʩʢʘʷ 

ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ ï ʵʪʦ ʩʧʦʩʦʙ ʬʠʟʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ 

ʚ ʧʘʤʷʪʠ ʢʦʤʧʴʶʪʝʨʘ. ʃʦʛʠʯʝʩʢʘʷ (ʘʙʩʪʨʘʢʪʥʘʷ) ʩʪʨʫʢʪʫʨʘ 

ʜʘʥʥʳʭ ï ʵʪʦ ʨʘʩʩʤʦʪʨʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʙʝʟ ʫʯʝʪʘ ʝʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚ ʧʘʤʷʪʠ ʢʦʤʧʴʶʪʝʨʘ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʤʝʞʜʫ 
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ʬʠʟʠʯʝʩʢʦʡ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʝʡ ʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʘʤʠ 

ʩʫʱʝʩʪʚʫʝʪ ʨʘʩʭʦʞʜʝʥʠʷ, ʩʪʝʧʝʥʴ ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʠʪ ʦʪ ʩʘʤʦʡ 

ʩʪʨʫʢʪʫʨʳ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʦʡ ʩʨʝʜʳ, ʚ ʢʦʪʦʨʦʤ ʦʥʘ ʜʦʣʞʥʘ ʙʳʪʴ 

ʦʪʦʙʨʘʞʝʥʘ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʨʘʩʭʦʞʜʝʥʠʷ ʩʫʱʝʩʪʚʫʶʪ ʧʨʦʮʝʜʫʨʳ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʦʪʦʙʨʘʞʝʥʠʝ ʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʚ 

ʬʠʟʠʯʝʩʢʫʶ, ʠ, ʥʘʦʙʦʨʦʪ, ʬʠʟʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʚ ʣʦʛʠʯʝʩʢʫʶ. 

6)  ʧʦ ʚʠʜʫ ʧʘʤʷʪʠ, ʠʩʧʦʣʟɹʫʝʤʦʡ ʜʣʷ ʩʦʭʨʘʥʥʦʩʪʠ ʜʘʥʥʳʭ, 

ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʡ ʠ ʜʣʷ ʚʥʝʰʥʝʡ 

ʧʘʤʷʪʠ. ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠï ʵʪʦ ʜʘʥʥʳʝ, 

ʨʘʟʤʝʱʝʥʥʳʝ ʚ ʩʪʘʪʠʯʝʩʢʦʡ ʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʧʘʤʷʪʠ ʢʦʤʧʴʶʪʝʨʘ. 

ɺʩʝ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ï ʵʪʦ ʩʪʨʫʢʪʫʨʳ ʜʣʷ 

ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ. ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʜʣʷ ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ 

ʥʘʟʳʚʘʶʪ ʬʘʡʣʦʚʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʠʣʠ ʬʘʡʣʘʤʠ. ʇʨʠʤʝʨʘʤʠ 

ʬʘʡʣʦʚʳʭ ʩʪʨʫʢʪʫʨ ʝʩʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʬʘʡʣʳ, ʤʥʦʛʦʨʘʟʜʝʣʴʥʳʝ 

ʬʘʡʣʳ, ʜʚʦʠʯʥʳʝ ʜʝʨʝʚʴʷ. 

ʇʨʠʚʝʜʝʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʜʘʣʝʢʦ ʥʝ ʧʦʣʥʘʷ. ɽʩʪʴ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ, ʥʝ ʚʦʰʝʜʰʠʝ ʚ ʵʪʫ ʢʣʘʩʩʠʬʠʢʘʮʠʶ.  

ʉʫʱʝʩʪʚʫʶʪ ʜʚʘ ʩʧʦʩʦʙʘ ʬʠʟʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ 

ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʚ ʧʘʤʷʪʠ ʢʦʤʧʴʶʪʝʨʘ:  

- ʩʤʝʞʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ;  

- ʩʚʷʟʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ. 

ɺ ʩʤʝʞʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʘʜʨʝʩʘ ʣʶʙʦʛʦ 

ʵʣʝʤʝʥʪʘ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʜʦʩʪʘʪʦʯʥʦ ʟʥʘʪʴ ʟʥʘʯʝʥʠʝ ʥʦʤʝʨʘ 

(ʠʥʜʝʢʩʘ) ʵʣʝʤʝʥʪʘ ʠ ʠʥʬʦʨʤʘʮʠʠ, ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʜʝʩʢʨʠʧʪʦʨʝ 

ʩʪʨʫʢʪʫʨʳ. ʇʨʠ ʵʪʦʤ ʘʜʨʝʩ ʣʶʙʦʛʦ ʵʣʝʤʝʥʪʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʷʤʦ 

ʚʳʯʠʩʣʝʥ ʠʟ ʘʜʨʝʩʘ ʥʘʯʘʣʴʥʦʛʦ ʠʣʠ ʧʨʝʜʳʜʫʱʝʛʦ ʵʣʝʤʝʥʪʘ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʦʯʝʥʴ ʙʳʩʪʨʳʡ ʜʦʩʪʫʧ ʢ ʵʣʝʤʝʥʪʘʤ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ. ʆʜʥʘʢʦ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʣʦʛʠʯʝʩʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʵʣʝʤʝʥʪʦʚ ʩʪʨʫʢʪʫʨʳ ʪʨʝʙʫʝʪʩʷ ʧʝʨʝʤʝʱʝʥʠʝ ʜʘʥʥʳʭ ʚ ʧʘʤʷʪʠ. 

ʀʥʘʯʝ ʛʦʚʦʨʷ, ʩʤʝʞʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʵʬʬʝʢʪʠʚʥʳʤ, 

ʥʦ ʥʝ ʛʠʙʢʠʤ ʩʧʦʩʦʙʦʤ. 
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ʉʤʝʞʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʨʠʤʝʥʷʝʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʩʪʘʪʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʦʡ ʚʩʝ ʵʣʝʤʝʥʪʳ ʦʜʥʦʪʠʧʥʳ ʠ ʦʙʨʘʟʫʶʪ 

ʫʧʦʨʷʜʦʯʝʥʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ. ʕʣʝʤʝʥʪʳ ʪʘʢʠʭ ʩʪʨʫʢʪʫʨ 

ʤʦʞʥʦ ʧʨʦʥʫʤʝʨʦʚʘʪʴ ʮʝʣʳʤʠ ʯʠʩʣʘʤʠ. ʀʥʦʛʜʘ ʥʦʤʝʨʘ ʵʣʝʤʝʥʪʦʚ 

ʥʘʟʳʚʘʶʪ ʠʥʜʝʢʩʘʤʠ. ʂ ʪʘʢʠʤ ʩʪʨʫʢʪʫʨʘʤ ʜʘʥʥʳʭ ʦʪʥʦʩʷʪʩʷ ʩʪʨʦʢʠ, 

ʚʝʢʪʦʨʳ, ʤʘʩʩʠʚʳ. 

ɺ ʩʚʷʟʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʚʷʟʠ ʤʝʞʜʫ 

ʵʣʝʤʝʥʪʘʤʠ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʫʢʘʟʘʪʝʣʠ. ʇʨʠ ʵʪʦʤ 

ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ ʩʪʨʫʢʪʫʨʳ ʩʥʘʙʞʘʝʪʩʷ ʜʚʫʤʷ ʪʠʧʘʤʠ ʧʦʣʝʡ: 

- ʧʦʣʝ ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʦʤ ʩʦʜʝʨʞʘʪʩʷ ʪʝ ʜʘʥʥʳʝ, ʨʘʜʠ ʢʦʪʦʨʳʭ ʠ 

ʩʦʟʜʘʝʪʩʷ ʩʪʨʫʢʪʫʨʘ (ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʧʦʣʝ ʜʘʥʥʳʭ ʩʘʤʦ ʷʚʣʷʝʪʩʷ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ: ʟʘʧʠʩʴʶ, ʚʝʢʪʦʨʦʤ, ʤʘʩʩʠʚʦʤ ʠ ʪ.ʧ.); 

- ʧʦʣʝ ʩʚʷʟʦʢ, ʚ ʢʦʪʦʨʦʤ ʩʦʜʝʨʞʘʪʩʷ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ 

ʫʢʘʟʘʪʝʣʝʡ, ʩʚʷʟʳʚʘʶʱʠʡ ʜʘʥʥʳʡ ʵʣʝʤʝʥʪ ʩ ʜʨʫʛʠʤʠ ʵʣʝʤʝʥʪʘʤʠ 

ʩʪʨʫʢʪʫʨʳ. 

ʉʚʷʟʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙʣʘʜʘʝʪ ʩʣʝʜʫʶʱʠʤʠ ʜʦʩʪʦʠʥʩʪʚʘʤʠ: 

- ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪ ɹʦʙʝʩʧʝʯʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ; 

- ʨʘʟʤʝʨ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʜʦʩʪʫʧʥʳʤ 

ʦʙʲʝʤʦʤ ʧʘʤʷʪʠ ʢʦʤʧʴʶʪʝʨʘ; 

- ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʣʦʛʠʯʝʩʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʵʣʝʤʝʥʪʦʚ 

ʩʪʨʫʢʪʫʨʳ ʪʨʝʙʫʝʪʩʷ ʥʝ ʧʝʨʝʤʝʱʝʥʠʝ ʜʘʥʥʳʭ ʚ ʧʘʤʷʪʠ, ʘ ʪʦʣʴʢʦ 

ʢʦʨʨʝʢʮʠʷ ʫʢʘʟʘʪʝʣʝʡ. 

ʉʚʷʟʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʥʝʜʦʩʪʘʪʢʠ: 

- ʨʘʙʦʪʘ ʩ ʫʢʘʟʘʪʝʣʷʤʠ ʪʨʝʙʫʝʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʙʦʣʝʝ ʚʳʩʦʢʦʡ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʦʪ ʧʨʦʛʨʘʤʤʠʩʪʘ, ʯʝʤ ʨʘʙʦʪʘ ʩ ʠʥʜʝʢʩʘʤʠ ʵʣʝʤʝʥʪʦʚ; 

- ʥʘ ʧʦʣʷ ʩʚʷʟʦʢ ʨʘʩʭʦʜʫʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʧʘʤʷʪʴ 

ʢʦʤʧʴʶʪʝʨʘ, ʝʸ ʦʙʲʝʤ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʫʢʘʟʘʪʝʣʝʡ ʠ ʤʦʞʝʪ 

ʩʪʘʪʴ ʙʦʣʴʰʝ, ʯʝʤ ʧʘʤʷʪʴ ʜʣʷ ʧʦʣʷ ʜʘʥʥʳʭ; 

- ʘʜʨʝʩ ʵʣʝʤʝʥʪʘ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʚʳʯʠʩʣʝʥ ʠʟ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, 

ʧʦʵʪʦʤʫ ʧʦʩʣʝ ʚʭʦʜʘ ʚ ʩʪʨʫʢʪʫʨʫ ʩ ʧʦʤʦʱʴʶ ʚʥʝʰʥʠʭ ʫʢʘʟʘʪʝʣʝʡ, 

ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʝʸ ʜʝʩʢʨʠʧʪʦʨʝ, ʧʦʠʩʢ ʪʨʝʙʫʝʤʦʛʦ ʵʣʝʤʝʥʪʘ 
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ʩʪʨʫʢʪʫʨʳ ʚʳʧʦʣʥʷʝʪʩʷ ʩʣʝʜʦʚʘʥʠʝʤ ʧʦ ʮʝʧʦʯʢʝ ʫʢʘʟʘʪʝʣʝʡ ʦʪ 

ʵʣʝʤʝʥʪʘ ʢ ʵʣʝʤʝʥʪʫ, ʯʪʦ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʚʷʟʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʷʚʣʷʝʪʩʷ ʤʝʥʝʝ 

ʵʬʬʝʢʪʠʚʥʳʤ, ʥʦ ʛʠʙʢʠʤ ʩʧʦʩʦʙʦʤ. ʇʦʵʪʦʤʫ ʩʚʷʟʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʠʢʦʛʜʘ ʥʝ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʟʘʜʘʯʘʭ, ʛʜʝ ʣʦʛʠʯʝʩʢʘʷ 

ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ ʠʤʝʝʪ ʚʠʜ ʩʪʨʦʢʠ, ʚʝʢʪʦʨʘ ʠʣʠ ʤʘʩʩʠʚʘ ʩ ʜʦʩʪʫʧʦʤ 

ʧʦ ʥʦʤʝʨʫ ʵʣʝʤʝʥʪʘ, ʥʦ ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʟʘʜʘʯʘʭ, ʛʜʝ ʣʦʛʠʯʝʩʢʘʷ 

ʩʪʨʫʢʪʫʨʘ ʪʨʝʙʫʝʪ ʜʨʫʛʦʛʦ ʩʧʦʩʦʙʘ ʜʦʩʪʫʧʘ ʢ ɻʣʝʤʝʥʪʘʤ (ʪʘʙʣʠʮʳ, 

ʩʧʠʩʢʠ, ʛʨʘʬʳ ʠ ʪ.ʜ.). 

 

ʇʨʠʤʝʨʳ I.3.1: 

1. ʉʪʨʦʢʠ ʦʪʥʦʩʷʪʩʷ ʢ ʥʝʩʚʷʟʘʥʥʳʤ ʠ ʣʠʥʝʡʥʳʤ ʩʪʨʫʢʪʫʨʘʤ.  

2. ʂ ʩʚʷʟʥʳʤ ʩʪʨʫʢʪʫʨʘʤ ʦʪʥʦʩʷʪʩʷ ʦʜʥʦʩʚʷʟʥʳʝ ʩʧʠʩʢʠ, 

ʜʚʫʭʩʚʷʟʥʳʝ ʩʧʠʩʢʠ ʠ ʤʥʦʛʦʩʚʷʟʥʳʝ ʩʧʠʩʢʠ. 

3. ʂ ʩʪʘʪʠʯʝʩʢʠʤ ʩʪʨʫʢʪʫʨʘʤ ʦʪʥʦʩʷʪʩʷ ʩʪʨʦʢʠ, ʤʘʩʩʠʚʳ, 

ʪʘʙʣʠʮʳ, ʤʥʦʞʝʩʪʚʘ.  

4. ʂ ʩʪʨʫʢʪʫʨʝ ʜʘʥʥʳʭ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ 

ʵʣʝʤʝʥʪʦʚ ʚ ʧʘʤʷʪʠ ʦʪʥʦʩʷʪʩʷ ʚʝʢʪʦʨʳ, ʩʪʨʦʢʠ, ʤʘʩʩʠʚʳ, ʩʪʝʢʠ, 

ʦʯʝʨʝʜʠ, ʭʝ-hʪʘʙʣʠʮʳ.  

5. ʂ ʠʝʨʘʨʭʠʯʝʩʢʠʤ ʩʪʨʫʢʪʫʨʘʤ ʜʘʥʥʳʭ ʦʪʥʦʩʷʪʩʷ ʤʥʦʛʦʩʚʷʟʥʳʝ 

ʩʧʠʩʢʠ, ʜʚʦʠʯʥʳʝ ʜʝʨʝʚʴʷ, n-ʘʨʥʳʝ ʜʝʨʝʚʴʷ. 

6. ʉʪʝʢʠ ʦʪʥʦʩʷʪʩʷ ʢ ʣʠʥʝʡʥʳʤ ʠ ʜʠʥʘʤʠʯʝʩʢʠʤ ʩʪʨʫʢʪʫʨʘʤ.  

7. ɻʨʘʬʳ ʦʪʥʦʩʷʪʩʷ ʢ ʜʠʥʘʤʠʯʝʩʢʠʤ ʠ ʥʝʣʠʥʝʡʥʳʤ ʩʪʨʫʢʪʫʨʘʤ. 

 

ɿʘʜʘʥʠʷ I.3.1: 

1. ʇʝʨʝʯʠʩʣʠʪʝ ʩʪʘʪʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ. 

2. ʇʝʨʝʯʠʩʣʠʪʝ ʜʠʥʘʤʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ. 

3.  

4. ʇʝʨʝʯʠʩʣʠʪʝ ʥʝʩʚʷʟʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ. 

 

ʇʦʤʦʱʴ 

1. ʉʪʘʪʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʥʝ ʠʟʤʝʥʷʶʪ ʩʚʦʠ ʨʘʟʤʝʨʳ. 

2. ɼʠʥʘʤʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠʟʤʝʥʷʶʪ ʩʚʦʠ ʨʘʟʤʝʨʳ. 

3. ɺ ʥʝʩʚʷʟʥʦʡ ʩʪʨʫʢʪʫʨʝ ʜʘʥʥʳʭ ʦʪʩʫʪʩʪʚʫʶʪ ʩʚʷʟʠ. 
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ɺʦʧʨʦʩʳ I.3.1: 

1. ʅʘ ʢʘʢʠʝ ʚʠʜʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʩʪʨʫʢʪʫʨ r ʜʘʥʥʳʭ ʧʦ 

ʦʨʛʘʥʠʟʘʮʠʠ? 

2. ʅʘ ʢʘʢʠʝ ʚʠʜʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʝʣʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ ʧʦ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ? 

3. ʅʘ ʢʘʢʠʝ ʚʠʜʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʧʦ 

ʩʧʦʩʦʙʫ ʧʨʝʜʩʪʘʚʣʝʥʠʷ? 

ʊʝʩʪʳ I.3.1: 

1. ʂʘʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʦʙʣʘʜʘʝʪ ʩʪʨʦʢʘ? 

A) ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ; 

B) ʠʝʨʘʨʭʠʯʥʦʩʪʴ; 

C) ʜʠʥʘʤʠʯʥʦʩʪʴ; 

D) ʩʚʷʟʥʦʩʪʴ; 

E) ʥʝʣʠʥʝʡʥʦʩʪʴ. 

 

2. ʏʪʦ ʪʘʢʦʡ ʤʘʩʩʠʚ? 

A) ʤʥʦʞʝʩʪʚʦ ʦʜʥʦʪʠʧʥʳʭ ʫʧʦʨʷʜʦʯʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ; 

B) ʤʥʦʞʝʩʪʚʦ ʦʜʥʦʪʠʧʥʳʭ ʥʝ ʫʧʦʨʷʜʦʯʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ; 

C) ʤʥʦʞʝʩʪʚʦ ʨʘʟʥʦʪʠʧʥʳʭ ʫʧʦʨʷʜʦʯʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ; 

D) ʤʥʦʞʝʩʪʚʦ ʦʜʥʦʩʚʷʟʥʳʭ ʵʣʝʤʝʥʪʦʚ; 

E) ʤʥʦʞʝʩʪʚʦ ʥʝʩʚʷʟʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

 

3. ʏʪʦ ʪʘʢʦʝ ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ? 

A) ʤʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʳʭ ʜʣʷ ʦʙʤʝʥʘ ʤʝʞʜʫ ʚʥʫʪʨʝʥʥʝʡ 

ʠ ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ;  

B) ʤʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʳʭ ʠ ʤʥʦʞʝʩʪʚʦ ʦʧʝʨʘʮʠʡ ʥʘʜ 

ʥʠʤʠ; 

C) ʤʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʳʭ ʠ ʤʥʦʞʝʩʪʚʦ ʩʧʦʩʦʙʦʚ 

ʧʨʠʩʚʘʠʚʘʥʠʷ ʠʤ ʟʥʘʯʝʥʠʡ; 

D) ʤʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʳʭ ʠ ʤʥʦʞʝʩʪʚʦ ʩʧʦʩʦʙʦʚ 

ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʡ; 

E) ʤʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʳʭ ʠ ʤʥʦʞʝʩʪʚʦ ʩʚʷʟʝʡ ʤʝʞʜʫ 

ʥʠʤʠ. 
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ɯ.3.2. ʄʥʦʞʝʩʪʚʘ 

ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʚ ʠʥʬʦʨʤʘʪʠʢʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ ʩʪʨʦʷʪʩʷ ʥʘ ʦʩʥʦʚʝ ʤʥʦʞʝʩʪʚʘ, ʪʘʢ ʢʘʢ ʚʩʝ ʦʥʠ ʩʪʨʦʷʪʩʷ ʧʦ 

ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʧʦʨʷʜʢʫ ʠʟ ʤʥʦʞʝʩʪʚʘ ʧʨʦʩʪʳʭ ʚʝʣʠʯʠʥ. ɽʩʣʠ ʪʘʢ, ʪʦ 

ʤʳ ʜʦʣʞʥʳ ʟʥʘʪʴ ʦʧʨʝʜʝʣʝʥʠʝ, ʦʙʦʟʥʘʯʝʥʠʝ ʧʦʥʷʪʠʷ çʤʥʦʞʝʩʪʚʦè, 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʥʘʜ ʥʠʤʠ ʦʧʝʨʘʮʠʡ ʠ ʠʭ ʩʚʦʡʩʪʚʘ.  

ʄʥʦʞʝʩʪʚʦ ï ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʨʘʟʣʠʯʠʤʳʭ ʥʝʢʦʪʦʨʳʤ 

ʧʨʠʟʥʘʢʦʤ (ʩʚʦʡʩʪʚʦʤ) ʦʙʲʝʢʪʦʚ, ʤʳʩʣʠʤʦʝ ʢʘʢ ʝʜʠʥʦʝ ʮʝʣʦʝ. 

ʆʙʲʝʢʪʳ, ʠʟ ʢʦʪʦʨʳʭ ʩʦʩʪʦʠʪ ʤʥʦʞʝʩʪʚʦ, ʥʘʟʳʚʘʶʪ ʵʣʝʤʝʥʪʘʤʠ 

ʤʥʦʞʝʩʪʚʘ. 

ʄʥʦʞʝʩʪʚʦ ʦʙʦʟʥʘʯʘʝʪʩʷ ʧʨʦʧʠʩʥʳʤʠ (ʟʘʛʣʘʚʥʳʤʠ) ʙʫʢʚʘʤʠ, ʘ 

ʝʛʦ ʵʣʝʤʝʥʪ rï ʩʪʨʦʯʥʳʤʠ (ʤʘʣʝʥʴʢʠʤʠ) ʙʫʢʚʘʤʠ ʠʣʠ ʘʨʘʙʩʢʠʤʠ 

ʮʠʬʨʘʤʠ. ʅʘʧʨʠʤʝʨ, ʤʥʦʞʝʩʪʚʦ ʥʘʪʫʨʘʣʴʥʳʭ ʯʠʩʝʣ ʦʙʦʟʥʘʯʘʝʪʩʷ 

ʯʝʨʝʟ N, ʘ ʝʛʦ ʵʣʝʤʝʥʪʳ ï ʘʨʘʙʩʢʠʤʠ ʮʠʬʨʘʤʠ 1, 2, 3,é.  

ʆʧʨʝʜʝʣʝʥʠʝ ʤʥʦʞʝʩʪʚʘ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ: 

<ʠʤʷ ʤʥʦʞʝʩʪʚʘ> = {<ʦʧʨʝʜʝʣʝʥʠʝ ʤʥʦʞʝʩʪʚʘ>} , 

ʛʜʝ ʚ ʬʠʛʫʨʥʦʡ ʩʢʦʙʢʝ {  ʠ }  ʫʢʘʟʳʚʘʶʪʩʷ ʵʣʝʤʝʥʪʳ ʤʥʦʞʝʩʪʚʘ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʤʥʦʞʝʩʪʚʘ ʜʘʝʪʩʷ ʚ ʜʚʫʭ ʚʘʨʠʘʥʪʘʭ: 

1) ʦʧʨʝʜʝʣʝʥʠʝ ʯʝʨʝʟ ʫʢʘʟʘʥʠʷ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʤʥʦʞʝʩʪʚʘ;  

2) ʦʧʨʝʜʝʣʝʥʠʝ ʯʝʨʝʟ ʦʧʠʩʘʥʠʝ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʤʥʦʞʝʩʪʚʘ. 

ʉʨʝʜʠ ʚʩʝʭ ʤʥʦʞʝʩʪʚʦ ʦʩʦʙʦ ʚʳʜʝʣʷʝʪʩʷ ʥʘ ʜʚʘ ʤʥʦʞʝʩʪʚʘ: 

1) Ï ï ʧʫʩʪʦʝ ʤʥʦʞʝʩʪʚʦ ʥʝ ʩʦʜʝʨʞʠʪ ʥʠ ʦʜʥʦʛʦ ʵʣʝʤʝʥʪʘ. 

2) U ï ʫʥʠʚʝʨʩʘʣʴʥʦʝ ʤʥʦʞʝʩʪʚʦ (ʫʥʠʚʝʨʩʫʤ) ʩʦʜʝʨʞʠʪ ʚʩʝ 

ʵʣʝʤʝʥʪʳ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʪʠʧʝ (ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ).  

ʅʘʧʨʠʤʝʨ, ʫʥʠʚʝʨʩʫʤʦʤ ʤʦʞʝʪ ʙʳʪʴ: 

1) ʚ ʪʝʦʨʠʠ ʯʠʩʝʣ ï ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʮʝʣʳʭ ʯʠʩʝʣ; 

2) ʚ ʪʝʦʨʠʠ ʷʟʳʢʦʚ ï ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʩʣʦʚ ʚ ʘʣʬʘʚʠʪʝ; 

3) ʚ ʛʝʦʤʝʪʨʠʠ ï ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʪʦʯʝʢ ʚ ʟʘʜʘʥʥʦʤ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ʄʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʦʧʝʨʘʮʠʠ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʵʣʝʤʝʥʪʦʤ ʠ 

ʤʥʦʞʝʩʪʚʦʤ. ʆʩʥʦʚʥʦʡ ʩʨʝʜʠ ʥʠʭ ʷʚʣʷʝʪʩʷ ʦʪʥʦʰʝʥʠʝ, 

ʧʦʢʘʟʳʚʘʶɦ ʝʝ ʚʭʦʞʜʝʥʠʝ ʠʟʚʝʩʪʥʦʛʦ ʵʣʝʤʝʥʪʘ ʢ ʠʟʚʝʩʪʥʦʤʫ 

ʤʥʦʞʝʩʪʚʫ, ʝʛʦ ʦʙʦʟʥʘʯʘʶʪ ʟʥʘʢʦʤ çÍè, ʘ ʦʙʨʘʪʥʦʝ ʢ ʥʝʤʫ 

ʦʪʥʦʰʝʥʠʝ ʦʙʦʟʥʘʯʘʝʪʩʷ ʯʝʨʝʟ ʟʥʘʢ çÎè. ɿʘʧʠʩʴ a Aɴ (a Aɵ) 
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ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʣʝʤʝʥʪ a ʧʨʠʥʘʜʣʝʞʠʪ (ʥʝ ʧʨʠʥʘʜʣʝʞʠʪ) 

ʤʥʦʞʝʩʪʚʫ A. ʅʘʧʨʠʤʝʨ, ʵʪʘ ʟʘʧʠʩʴ AaÍ  ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʵʣʝʤʝʥʪ ʘ ʚʭʦʜʠʪ ʚ ʦʧʨʝʜʝʣʝʥʥʦʝ ʤʥʦʞʝʩʪʚʦ ɸ ʠʣʠ 

ʵʣʝʤʝʥʪʦʤ ʤʥʦʞʝʩʪʚʘ ɸ ̫ʚʣʷʝʪʩʷ ʘ, ʘ ʟʘʧʠʩʴ AxÎ ʥʘʧʨʦʪʠʚ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ x ʥʝ ʩʦʜʝʨʞʠʪʩʷ ʚ ʤʥʦʞʝʩʪʚʝ ɸ.  

ʊʘʢ ʞʝ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦʜʦʙʥʦʝ ʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ 

ʤʥʦʞʝʩʪʚʘʤʠ: ʤʥʦʞʝʩʪʚʦ  ̫ ʚʣʷʝʪʩʷ ʧʦʜʤʥʦʞʝʩʪʚʦʤ ʤʥʦʞʝʩʪʚʘ 

, ʝʩʣʠ ʣʶʙʦʡ ʵʣʝʤʝʥʪ, ʧʨʠʥʘʜʣʝʞʘʱʠʡ , ʪʘʢʞʝ ʧʨʠʥʘʜʣʝʞʠʪ : 

)( B B ÍÝÍ"ÚÌ xAxxA . 

ʄʦʱʥʦʩʪʴ ʁʤʥʦʞʝʩʪʚʘ A ʥʘʟʳʚʘʶʪ ʢʦʣʠʯʝʩʪʚʦ ʝʛʦ ʵʣʝʤʝʥʪʦʚ, 

ʦʥʘ ʦʙʦʟʥʘʯʘʝʪʩʷ ʯʝʨʝʟ |A|, ʧʨʠ ʵʪʦʤ |Ï| = 0. 

ɿʘʤʝʯʘʥʠʝ I.3.2: 

1. ʇʫʩʪʦʝ ʤʥʦʞʝʩʪʚʦ ʷʚʣʷʝʪʩʷ ʧʦʜʤʥʦʞʝʩʪʚʦʤ ʣʶʙʦʛʦ 

ʥʝʧʫʩʪʦʛʦ ʤʥʦʞʝʩʪʚʘ A, ʪ.ʝ. ÏṒA, |Ï| < |A|. 

2. ʄʦʱʥʦʩʪʴ ʤʥʦʞʝʩʪʚʘ ʥʘʪʫʨʘʣʴʥʳʭ ʯʠʩʝʣ ʙʝʩʢʦʥʝʯʥʘ, |N| = Ð.  

ʏʪʦʙʳ ʫʩʪʘʥʦʚʠʪʴ ʥʝʢʦʪʦʨʳʝ ʬʘʢʪʳ, ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʧʦʥʷʪʠʝ 

çʩʯʝʪʥʦʝ ʤʥʦʞʝʩʪʚʦè. ʄʥʦʞʝʩʪʚʦ ʩʯʠʪʘʝʪʩʷ ʩʯʝʪʥʳʤ, ʝʩʣʠ ʤʝʞʜʫ 

ʝʛʦ ʵʣʝʤʝʥʪʘʤʠ ʠ ʵʣʝʤʝʥʪʘʤʠ ʤʥʦʞʝʩʪʚʘ ʥʘʪʫʨʘʣʴʥʳʭ ʯʠʩʝʣ ʤʦʞʥʦ 

ʫʩʪʘʥʦʚʠʪʴ ʚʟʘʠʤʥʦʦʜʥʦʟʥʘʯʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ, ʪ.ʝ. ʵʣʝʤʝʥʪʳ 

ʩʯʝʪʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʤʦʞʥʦ ʧʨʦʥʫʤʝʨʦʚʘʪʴ ʥʘʪʫʨʘʣʴʥʳʤʠ ʯʠʩʣʘʤʠ. 

3. ʇʨʠʤʝʨʳ I.3.2.  

1. D = {0, 1}, ʟʜʝʩʴ ʵʣʝʤʝʥʪʘʤʠ ʤʥʦʞʝʩʪʚʘ D ʷʚʣʷʶʪʩʷ ʪʦʣʴʢʦ 

ʚʝʣʠʯʠʥʳ 0 ʠ 1.  

2.  ɽʩʣʠ A = { a, b, c, d, e}, ʪʦ |A| = 5. 

3. N = { n | nÍZ & n>0} ï ʤʥʦʞʝʩʪʚʦ ʥʘʪʫʨʘʣʴʥʳʭ ʯʠʩʝʣ, ʟʜʝʩʴ Z 

ʤʥʦʞʝʩʪʚʦ ʮʝʣʳʭ ʯʠʩʝʣ. 

ɿʘʜʘʥʠʷ I.3.2: 

ʇʫʩʪʴ A = LẕDẕS ï ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 

ʢʦʤʧʴʶʪʝʨʝ ʟʥʘʢʦʚ, ʛʜʝ L ï ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʣʘʪʠʥʩʢʠʭ ʙʫʢʚ, D ï 

ʤʥʦʞʝʩʪʚʦ ʘʨʘʙʩʢʠʭ ʮʠʬʨ, S ï ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʩʧʝʮʠʘʣʴʥʳʭ ʟʥʘʢʦʚ. 

ʊʦʛʜʘ:  

1. ʆʧʨʝʜʝʣʠʪʴ ʚʩʝ ʵʣʝʤʝʥʪʳ ʤʥʦʞʝʩʪʚʘ L; 

2. ʆʧʨʝʜʝʣʠʪʴ ʚʩʝ ʵʣʝʤʝʥʪʳ ʤʥʦʞʝʩʪʚʘ D; 

3. ʆʧʨʝʜʝʣʠʪʴ ʚʩʝ ʵʣʝʤʝʥʪʳ ʤʥʦʞʝʩʪʚʘ S. 

http://ru.wikipedia.org/wiki/%D0%9C%D0%BD%D0%BE%D0%B6%D0%B5%D1%81%D1%82%D0%B2%D0%BE
http://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82_%D0%BC%D0%BD%D0%BE%D0%B6%D0%B5%D1%81%D1%82%D0%B2%D0%B0


 

 64 

ʇʦʤʦʱʴ 

ʇʨʠʤʝʥʠʪʴ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʥʦʞʝʩʪʚʘ ʚ ʟʘʜʘʥʠʷʭ 1 ʠ 2 ʩʧʦʩʦʙ 

ʧʝʨʝʯʠʩʣʝʥʠʷ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ, ʘ ʚ ʟʘʜʘʥʠʠ 3 ï ʩʧʦʩʦʙ ʦʧʠʩʘʥʠʷ ʚʩʝʭ 

ʵʣʝʤʝʥʪʦʚ ʠ ʫʯʝʩʪʴ, ʯʪʦ ʩʧʝʮʠʘʣʴʥʳʡ ʟʥʘʢ ʵʪʦ ʥʝ ʙʫʢʚʘ ʠ ʥʝ ʮʠʬʨʘ.  

 

ɺʦʧʨʦʩʳ I.3.2: 

1. ʂʘʢ ʥʘʟʳʚʘʝʪʩʷ ʯʠʩʣʦ ʵʣʝʤʝʥʪʦʚ ʤʥʦʞʝʩʪʚʘ? 

2. ʂʘʢ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʤʥʦʞʝʩʪʚʦ? 

3. ʏʝʤʫ ʨʘʚʥʘ ʤʦʱʥʦʩʪʴ ʤʥʦʞʝʩʪʚʘ ʧʫʩʪʳʭ ʮʝʧʦʯʝʢ? 

 

ʊʝʩʪʳ I.3.2.  

1.ʏʝʤʫ ʨʘʚʥʘ |L|, ʝʩʣʠ L ʩʦʩʪʦʠʪ ʠʟ ʣʘʪʠʥʩʢʠʭ ʩʪʨʦʯʥʳʭ ʙʫʢʚ, ʪ.ʝ. 

L ={a, b, c, d, e, f, g, h, i, j, k, l, m, n, o, p, q, r, s, t, u, v, w, x, y, z} ,  

A) 1; 

B) 26; 

C) 28; 

D) 0; 

E) 30. 

 

2. ɽʩʣʠ D ={d | d ï ʮʝʣʦʝ ʯʠʩʣʦ ʠ ʚʳʧʦʣʥʷʝʪʩʷ 0 Òd Ò 9}, ʪʦ ʯʝʤʫ 

ʨʘʚʥʘ | D |? 

A) d; 

B) 9; 

C) 10; 

D) 0; 

E) 1. 

 

3. ʂʘʢʠʤ ʟʥʘʢʦʤ ʦʙʦʟʥʘʯʘʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ? 

A) ž; 

B) Î; 

C) Í; 

D) Ï; 

E) &. 
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ɯ.3.3. ʆʧʝʨʘʮʠʠ ʥʘʜ ʤʥʦʞʝʩʪʚʘʤʠ 

ʅʘʜ ʤʥʦʞʝʩʪʚʘʤʠ ʦʧʨʝʜʝʣʝʥʳ ʥʝʩʢʦʣʴʢʦ ʦʧʝʨʘʮʠʠ. ʅʘʧʨʠʤʝʨ, 

ʝʩʣʠ ʟʘʜʘʥʳ X ʠ Y, ʪʦ ʜʣʷ ʥʠʭ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʦʧʝʨʘʮʠʠ:  

1. ʆʧʝʨʘʮʠʷ ʦʙʲʝʜʠʥʝʥʠʝ: ʦʙʲʝʜʠʥʝʥʠʝʤ ʤʥʦʞʝʩʪʚʘ X ʠ 

ʤʥʦʞʝʩʪʚʘ Y ʥʘʟʳʚʘʶʪ ʪʨʝʪʴʝ ʤʥʦʞʝʩʪʚʦ Z, ʵʣʝʤʝʥʪʘʤʠ ʢʦʪʦʨʦʛʦ 

ʷʚʣʷʶʪʩʷ ʵʣʝʤʝʥʪʳ ʧʝʨʚʦʛʦ ʤʥʦʞʝʩʪʚʘ ʠʣʠ ʚʪʦʨʦʛʦ ʤʥʦʞʝʩʪʚʘ, ʦʥʦ 

ʦʙʦʟʥʘʯʘʝʪʩʷ ʢʘʢ:  

}{ YzXzzZYX ÍÙÍ==Ç . 

2. ʆʧʝʨʘʮʠʷ ʧʝʨʝʩʝʯʝʥʠʝ: ʧʝʨʝʩʝʯʝʥʠʝʤ ʤʥʦʞʝʩʪʚʘ X ʠ 

ʤʥʦʞʝʩʪʚʘ Y ʥʘʟʳʚʘʶʪ ʪʨʝʪʴʝ ʤʥʦʞʝʩʪʚʦ Z, ʵʣʝʤʝʥʪʘʤʠ ʢʦʪʦʨʦʛʦ 

ʷʚʣʷʶʪʩʷ ʦʙʱʠʝ ʵʣʝʤʝʥʪʳ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʤʥʦʞʝʩʪʚʘ, ʦʥʦ 

ʦʙʦʟʥʘʯʘʝʪʩʷ ʢʘʢ:  

}{ YzXzzZYX ÍØÍ==Æ . 

3. ʆʧʝʨʘʮʠʷ ʨʘʟʥʦʩʪʴ (ʜʦʧʦʣʥʝʥʠʝ): ʨʘʟʥʦʩʪʴʶ ʤʥʦʞʝʩʪʚʘ X ʠ 

ʤʥʦʞʝʩʪʚʘ Y ʥʘʟʳʚʘʶʪ ʪʨʝʪʴʝ ʤʥʦʞʝʩʪʚʦ Z, ʵʣʝʤʝʥʪʘʤʠ ʢʦʪʦʨʦʛʦ 

ʷʚʣʷʶʪʩʷ ʵʣʝʤʝʥʪʳ ʧʝʨʚʦʛʦ ʤʥʦʞʝʩʪʚʘ, ʦʥʘ ʦʙʦʟʥʘʯʘʝʪʩʷ ʢʘʢ:  

}{\ YzXzzZYX ÎØÍ== . 

4. ʆʧʝʨʘʮʠʷ ʧʨʷʤʦʛʦ (ʜʝʢʘʨʪʦʚʦʛʦ) ʧʨʦʠʟʚʝʜʝʥʠʷ: ʧʨʷʤʳʤ 

ʧʨʦʠʟʚʝʜʝʥʠʝʤ ʤʥʦʞʝʩʪʚʘ X ʠ ʤʥʦʞʝʩʪʚʘ Y ʥʘʟʳʚʘʶʪ ʪʨʝʪʴʝ 

ʤʥʦʞʝʩʪʚʦ Z, ʵʣʝʤʝʥʪʘʤʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ ʧʘʨʘ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ 

ʠʟ ʵʣʝʤʝʥʪʦʚ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʤʥʦʞʝʩʪʚʘ, ʦʥʦ ʦʙʦʟʥʘʯʘʝʪʩʷ ʢʘʢ: 

}),({ YyXxyxzzZYX ÍØÍØ===³ . 

ʉʚʦʡʩʪʚʘ ʵʪʠʭ ʦʧʝʨʘʮʠʡ ʥʘʜ ʤʥʦʞʝʩʪʚʘʤʠ ʠ ʠʭ ʦʧʠʩʘʥʠʝ 

ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ I.3.2. 

ʊʘʙʣʠʮʘ I.3.2. ʉʚʦʡʩʪʚʘ ʦʧʝʨʘʮʠʡ ʥʘʜ ʤʥʦʞʝʩʪʚʘʤʠ 

ˉ ɸʢʩʠʦʤʘ ʆʧʠʩʘʥʠʝ 

 

1  XYYX Ç=Ç  ʉʚʦʡʩʪʚʘ ʦʙʲʝʜʠʥʝʥʠʷ 

2  XXX =Ç   
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3  XẕÏ = Ï ẕX = X  

4  ZYXZYXZYX ÇÇ=ÇÇ=ÇÇ )()(   

5  XYYX Æ=Æ  ʉʚʦʡʩʪʚʘ ʧʝʨʝʩʝʯʝʥʠʷ 

6  XXX =Æ   

7  XẔÏ = Ï ẔX = Ï  

8  ZYXZYXZYX ÇÇ=ÇÇ=ÇÇ )()(  ɿʘʢʦʥ ʘʩʩʦʮʠʘʪʠʚʥʦʩʪʠ 

9  ZYXZYXZYX ÆÆ=ÆÆ=ÆÆ )()(   

10  )()()( ZXYXZYX ÇÆÇ=ÆÇ  ɿʘʢʦʥ ʜʠʩʪʨʠʙʫʪʠʚʥʦʩʪʠ 

11  )()()( ZXYXZYX ÆÇÆ=ÇÆ   

12  X\Y Í Y\X ɿʘʢʦʥ ʨʘʟʥʦʩʪʠ 

13  X\X = Ï  

14  X\Ï = X  

15  X\ (Y\Z) = (X\Y)\Z = X\Y\Z  

16  X³Y Í Y³X ɿʘʢʦʥ ʧʨʷʤʦʛʦ 

ʧʨʦʠʟʚʝʜʝʥʠʷ 

17  X³X =  X ³X   

18  X³Ï =  Ï³X = Ï  

19  X³(Y³Z) = (X³Y)³Z = X³Y³Z  
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ʃʶʙʦʝ ʦʪʥʦʰʝʥʠʝ, ʦʧʨʝʜʝʣʝʥʥʦʝ ʤʝʞʜʫ ʤʥʦʞʝʩʪʚʦʤ A ʠ 

ʤʥʦʞʝʩʪʚʦʤ B, ʷʚʣʷʝʪʩʷ ʧʦʜʤʥʦʞʝʩʪʚʦʤ ʧʨʷʤʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ, 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʤʝʞʜʫ ʵʪʠʤʠ ʜʚʫʤʷ ʤʥʦʞʝʩʪʚʘʤʠ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ 

ʦʙʦʟʥʘʯʠʪʴ ʪʘʢʦʝ ʦʪʥʦʰʝʥʠʝ ʯʝʨʝʟ ʟʥʘʢ ç~è, ʘ ʧʦʜʤʥʦʞʝʩʪʚʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʟʥʘʢʦʤ çÌè, ʪʦ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʪʘʢ: 

BAB~A ³Ì . 

ʇʫʩʪʴ  ʠ  ʧʨʦʠʟʚʦʣʴʥʳʝ ʤʥʦʞʝʩʪʚʘ. ʊʦʛʜʘ ʤʝʞʜʫ ʵʪʠʤʠ  ʠ 

 ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʦʪʥʦʰʝʥʠʷ: 

1.  ʚʢʣʶʯʝʥʦ ʚ , ʝʩʣʠ ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ ʤʥʦʞʝʩʪʚʘ 

ʧʨʠʥʘʜʣʝʞʠʪ ʤʥʦʞʝʩʪʚʫ : 

)( BxAxx BA ÍÝÍ"ÚÌ . 

2.  ʚʢʣʶʯʘʝʪ , ʝʩʣʠ  ʚʢʣʶʯʝʥʦ ʚ :  

.AB BA ÌÚÉ  

3.  ʨʘʚʥʦ , ʝʩʣʠ  ʠ  ʚʢʣʶʯʝʥʳ ʜʨʫʛ ʚ ʜʨʫʛʘ: 

).(&)( ABBA BA ÌÌÚ=  

. 

4.  ʩʪʨʦʛʦ ʚʢʣʶʯʝʥʦ ʚ , ʝʩʣʠ  ʚʢʣʶʯʝʥʦ ʚ , ʥʦ ʥʝ ʨʘʚʥʦ:  

).(&)( BABA BA ¸ÌÚË  

5.  ʩʪʨʦʛʦ ʚʢʣʶʯʘʝʪ , ʝʩʣʠ  ʩʪʨʦʛʦ ʚʢʣʶʯʝʥʦ ʚ :  

.AB BA ËÚÈ  

6.  ʠ  ʥʝ ʧʝʨʝʩʝʢʘʶʪʩʷ, ʝʩʣʠ ʫ ʥʠʭ ʥʝʪ ʦʙʱʠʭ ʵʣʝʤʝʥʪʦʚ:  

 ʠ  ʥʝ ʧʝʨʝʩʝʢʘʶʪʩʷ .: BaAa ÎÍ"Ú  

7.  ʠ  ʥʘʭʦʜʷʪʩʷ ʚ ʦʙʱʝʤ ʧʦʣʦʞʝʥʠʠ, ʝʩʣʠ ʩʫʱʝʩʪʚʫʝʪ 

ʵʣʝʤʝʥʪ, ʧʨʠʥʘʜʣʝʞʘʱʠʡ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʤʥʦʞʝʩʪʚʫ , ʵʣʝʤʝʥʪ, 

ʧʨʠʥʘʜʣʝʞʘʱʠʡ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʤʥʦʞʝʩʪʚʫ , ʘ ʪʘʢʞʝ ʵʣʝʤʝʥʪ, 

ʧʨʠʥʘʜʣʝʞʘʱʠʡ ʦʙʦʠʤ ʤʥʦʞʝʩʪʚʘʤ:  

 ʠ  ʥʘʭʦʜʷʪʩʷ ʚ ʦʙʱʝʤ ʧʦʣʦʞʝʥʠʠ Ú  

. 
 

ɽʩʣʠ ʧʦʩʪʘʚʣʝʥʦ ʪʨʝʙʦʚʘʥʠʝ, ʯʪʦ ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ YyÍ  

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʦʣʴʢʦ ʦʜʥʦʤʫ ʵʣʝʤʝʥʪʫ XxÍ , ʪʦ ʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ 

ʤʥʦʞʝʩʪʚʘʤʠ X ʠ Y ʥʘʟʳʚʘʝʪʩʷ ʬʫʥʢʮʠʝʡ.  
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ɽʩʣʠ ʦʙʦʟʥʘʯʠʪʴ ʬʫʥʢʮʠʶ ʯʝʨʝʟ f, ʪ.ʝ. YXf ³Ì , ʪʦ ʟʘʧʠʰʝʤ 

YXf :  ʠʣʠ ʚʳʨʘʞʝʥʠʝ ʵʣʝʤʝʥʪ YyÍ  ʧʦʩʪʘʚʣʝʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʵʣʝʤʝʥʪʫ XxÍ  ʟʘʧʠʰʝʤ ʢʘʢ )(xfy= . 

ʕʣʝʤʝʥʪʘʤ ʤʥʦʞʝʩʪʚʘ ʤʦʞʥʦ ʜʘʚʘʪʴ ʠʥʜʝʢʩ.r ʋʩʪʘʥʦʚʣʝʥʠʝ 

ʵʣʝʤʝʥʪʘʤ ʠʥʜʝʢʩʦʚ ʥʘʟʳʚʘʶʪ ʠʥʜʝʢʩʠʨʦʚʘʥʠʝʤ, ʘ ʪʘʢʦʝ ʤʥʦʞʝʩʪʚʦ 

ï ʠʥʜʝʢʩʥʳʤ ʤʥʦʞʝʩʪʚʦʤ. ʆʥʦ ʟʘʜʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ. 

ʅʘʧʨʠʤʝʨ, ʦʙʦʟʥʘʯʠʪʴ ʠʥʜʝʢʩʠʨʦʚʘʥʠʝ ʯʝʨʝʟ I, ʪʦ ʜʣʷ 

ʠʥʜʝʢʩʠʨʦʚʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʤʥʦʞʝʩʪʚʘ X ʤʦʞʥʦ ʚʟʷʪʴ ʪʘʢʫʶ 

ʬʫʥʢʮʠʶ }321{ XXI ,...,,,:  . ʊʦʛʜʘ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʤʥʦʞʝʩʪʚʦ X 

ʪʘʢ },...,,,{ 321 X
xxxxX = . 

ʀʥʜʝʢʩʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʩʩʳʣʢʫ ʥʘ ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ 

ʤʥʦʞʝʩʪʚʘ, ʧʦʩʨʝʜʩʪʚʦʤ ʫʢʘʟʘʥʠʷ ʟʥʘʯʝʥʠʝ ʝʛʦ ʠʥʜʝʢʩʘ.  

ʕʣʝʤʝʥʪʳ ʤʥʦʞʝʩʪʚʘ ʤʦʛʫʪ ʙʳʪʴ ʫʧʦʨʷʜʦʯʝʥʥʳʤʠ. 

ʋʧʦʨʷʜʦʯʝʥʥʦʝ ʤʥʦʞʝʩʪʚʦ ï ʤʥʦʞʝʩʪʚʦ, ʥʘ ʢʦʪʦʨʦʤ ʟʘʜʘʥʦ 

ʦʪʥʦʰʝʥʠʝ ʧʦʨʷʜʢʘ. ʊʘʢʠʤ ʦʪʥʦʰʝʥʠʝʤ ʤʦʞʝʪ ʙʳʪʴ ʠʟʚʝʩʪʥʦʝ ʥʘʤ 

ʦʪʥʦʰʝʥʠʝ ʤʝʥʴʰʝ ʠʣʠ ʨʘʚʥʦ, ʦʙʦʟʥʘʯʘʝʤʦʝ ʯʝʨʝʟ ʟʥʘʢ çÒè.  

ɻʦʚʦʨʷʪ, ʯʪʦ ʤʥʦʞʝʩʪʚʦ X ʧʦʣʥʦʩʪʴʶ ʫʧʦʨʷʜʦʯʝʥʦ, ʝʩʣʠ 

ʚʳʧʦʣʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ: 

1) ji xx ¢  ʠʣʠ Í¢),( ji xx ; 

2) ʜʣʷ ʣʶʙʳʭ ix  ʠ jx  ʩʧʨʘʚʝʜʣʠʚʦ ji xx ¢  ʠʣʠ ij xx ¢ , (i j̧) ; 

3) ji xx ¢  ʠ kj xx ¢ , ʪʦ ki xx ¢ , (i j̧ ķ). 

ʄʥʦʞʝʩʪʚʦ X ʯʘʩʪʠʯʥʦ ʫʧʦʨʷʜʦʯʝʥʦ, ʝʩʣʠ ʩʨʝʜʠ ʵʪʠʭ ʫʩʣʦʚʠʡ 

ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ ʪʦʣʴʢʦ ʫʩʣʦʚʠʝ 2). 

ʇʨʠʤʝʨʳ ɯ.3.3: 

1. ɽʩʣʠ ʤʥʦʞʝʩʪʚʦ ɸ ʠʟ ʥʘʪʫʨʘʣʴʥʳʭ ʯʠʩʝʣ, ʤʝʥʴʰʠʭ 7, ʪʦ: 

ɸ = { x: x ï ʥʘʪʫʨʘʣʴʥʦʝ ʯʠʩʣʦ, x<7} ʠʣʠ ɸ = {1, 2, 3,4, 5, 6}; 

2. ʄʥʦʞʝʩʪʚʦ ʮʠʬʨ, ʠʟ ʢʦʪʦʨʳʭ ʦʙʨʘʟʦʚʘʥʦ ʯʠʩʣʦ 16061952 

ʟʘʧʠʰʝʪʩʷ ʪʘʢ { 0, 1, 2, 5, 6, 9} . 

3. ʄʥʦʞʝʩʪʚʦ ʙʫʢʚ, ʠʟ ʢʦʪʦʨʳʭ ʦʙʨʘʟʦʚʘʥʦ ʩʣʦʚʦ 

çʠʥʬʦʨʤʘʪʠʢʘè ʟʘʧʠʰʝʪʩʷ ʪʘʢ {ʘ, ʠ, ʢ, ʤ, ʥ, ʦ, ʨ, ʪ, ʬ} . 

ɿʘʜʘʥʠʷ ɯ.3.3:  

1. ʅʘʡʪʠ ʤʥʦʞʝʩʪʚʦ ʨʝʰʝʥʠʡ ʫʨʘʚʥʝʥʠʷ 3ʭï7=3(ʭ+5).  

http://ru.wikipedia.org/wiki/%D0%A3%D0%BF%D0%BE%D1%80%D1%8F%D0%B4%D0%BE%D1%87%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BC%D0%BD%D0%BE%D0%B6%D0%B5%D1%81%D1%82%D0%B2%D0%BE
http://ru.wikipedia.org/wiki/%D0%9E%D1%82%D0%BD%D0%BE%D1%88%D0%B5%D0%BD%D0%B8%D0%B5_%D0%BF%D0%BE%D1%80%D1%8F%D0%B4%D0%BA%D0%B0
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2. ʇʫʩʪʴ ɸ ï ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʫʯʝʥʠʢʦʚ ʰʢʦʣʳ, ʘ ɺ ï ʤʥʦʞʝʩʪʚʦ 

ʩʦʢʣʘʩʩʥʠʢʦʚ. ʅʘʟʦʚʠʪʝ ʤʥʦʞʝʩʪʚʦ ɺ ʦʪʥʦʩʠʪʝʣʴʥʦ ɸ. 

3. ʋʢʘʞʠʪʝ ʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʤʥʦʞʝʩʪʚʘʤʠ ɸ ʠ ɺ ʠʟ ʨʠʩʫʥʢʘ  

 
ʇʦʤʦʱʴ: 

1. ɿʘʜʘʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʨʝʰʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. 

2. ʄʥʦʞʝʩʪʚʦ ɺ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʤʥʦʞʝʩʪʚʘ ɸ. 

3. ʄʥʦʞʝʩʪʚʦ ɸ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʤʥʦʞʝʩʪʚʘ ɺ. 

 

ɺʦʧʨʦʩʳ ɯ.3.3:  

1. ʂʘʢʘ ̫ʦʧʝʨʘʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ? 

 
 

 

2. ʂʘʢʘʷ ʦʧʝʨʘʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ? 

 

 

http://commons.wikimedia.org/wiki/File:Venn_A_subset_B.svg?uselang=ru
http://commons.wikimedia.org/wiki/File:Venn0111.svg?uselang=ru
http://commons.wikimedia.org/wiki/File:Venn0001.svg?uselang=ru
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3. ʂʘʢʘʷ ʦʧʝʨʘʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ? 

 
 

ʊʝʩʪʳ ɯ.3.3.  

1. ʂʘʢʦʡ ʨʝʟʫʣʴʪʘʪ ʧʦʣʫʯʠʪʩʷ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ ɸžɺ 

ʜʣʷ ʟʘʜʘʥʥʳʭ ʤʥʦʞʝʩʪʚ ɸ={0, 2, 4, 6} ʠ ɺ={ï2, ï1, 0, 1, 2}? 

A) {0, 2} ; 

B) {0, 2, 4, 6}; 

C) {ï2, ï1, 0, 1, 2}; 

D) {0, 2, 4, 6,ï2, ï1, 0, 1, 2}; 

E) Ï. 

 

2. ʂʘʢʦʡ ʨʝʟʫʣʴʪʘʪ ʧʦʣʫʯʠʪʩʷ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ ɸ᷾ ɺ 

ʜʣʷ ʟʘʜʘʥʥʳʭ ʤʥʦʞʝʩʪʚ ɸ={1, 3, 5} ʠ ɺ={2, 4, 6, 8}? 

A) {1, 2, 3, 4, 5, 6, 8,} ; 

B) {1, 3, 5}; 

C) {2, 4, 6, 8};  

D) Ï; 

E) {1, 3, 8}. 

 

3. ʂʘʢʦʡ ʨʝʟʫʣʴʪʘʪ ʧʦʣʫʯʠʪʩʷ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ ɸ\ɺ 

ʜʣʷ ʟʘʜʘʥʥʳʭ ʤʥʦʞʝʩʪʚ ɸ={ʘ, ʙ, ʚ, ʛ, ʜ, ʝ, ʞ} ʠ ɺ={ʛ, ʝ, ʞ}? 

A) {ʘ, ʙ, ʚ, ʜ}; 

B) {ʘ, ʙ, ʚ, ʛ, ʜ, ʝ}; 

C) {ʛ, ʝ, ʞ}; 

D) { ʛ, ʝ}; 

E) Ï. 

http://commons.wikimedia.org/wiki/File:Venn0100.svg?uselang=ru
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ɯ.3.4. ʉʪʨʦʢʠ, ʤʘʩʩʠʚʳ ʠ ʪʘʙʣʠʮʳ 

ʉʪʨʦʢʠ ï ʵʪʦ ʩʪʘʪʠʯʝʩʢʠʝ ʥʝʩʚ̫ ʟʥrʝ ʣʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨ r

ʜʘʥʥʳʭ, ʦʙʨʘʟʦʚʘʥʥʳʝ ʠʟ ʵʣʝʤʝʥʪʦʚ (ʩʠʤʚʦʣʦʚ) ʢʦʥʝʯʥʦʛʦ 

ʤʥʦʞʝʩʪʚʘ (ʘʣʬʘʚʠʪʘ). ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʚ ʢʘʯʝʩʪʚʝ ʘʣʬʘʚʠʪʘ ʚʟʷʪʴ 

ʤʥʦʞʝʩʪʚʦ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʚʩʝʭ ʙʫʢʚ, ʮʠʬʨ, ʟʥʘʢʦʚ ʦʧʝʨʘʮʠʡ, ʟʥʘʢʦʚ 

ʧʨʝʧʠʥʘʥʠʷ, ʨʘʟʣʠʯʥʳʭ ʩʢʦʙʦʢ ʠ ʜʨʫʛʠʭ ʩʧʝʮʠʘʣʴʥʳʭ ʟʥʘʢʦʚ ʚ 

ʥʘʩʪʦʷʱʝʡ ʢʥʠʛʝ, ʪʦ ʝ yʤʦʞʥʦ ʩʯʠʪʘʪʴ ʦʜʥʦʡ ʩʪʨʦʢʦʡ. 

ʏʪʦʙʳ ʨʘʟʣʠʯʘʪʴ ʦʜʥʫ ʩʪʨʦʢʫ ʦʪ ʚʪʦʨʦʡ ʩʪʨʦʢʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʩʧʝʮʠʘʣʴʥʳʡ ʩʠʤʚʦʣ-ʨʘʟʜʝʣʠʪʝʣʴ ʠʣʠ ʠʟʤʝʥʷʝʪʩʷ ʘʣʬʘʚʠʪ. 

ʉʪʨʦʢʠ ʚʣʘʜʝʶʪ ʩʣʝʜʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ: 

1. ʉʪʨʦʢʠ ʜʦʣʞʥʳ ʙʳʪʴ ʥʝ ʠʥʜʝʢʩʠʨʦʚʘʥ rʠ ʫʧʦʨʷʜʦʯʝʥ,r ʪʘʢ 

ʢʘʢ ʜʦʩʪʫʧ ʢ ʥʫʞʥʤr ʩʠʤʚʦʣʘʤ ʚ ʥʠʭ ʤʦʛʫʪ ʙʳʪʴ ʥʘʯʘʪʳ ʩ 

ʦʧʨʝʜʝʣʝʥʥr ʭ ʩʪʦʨʦʥ. 

2. ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʪʨʦʢʠ, ʢʘʢ ʩʣʦʚʘ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʷʟʳʢʘ, 

ʪʦ ʜʦʣʞʥʳ ʙʳʪʴ ʛʨʘʤʤʘʪʠʯʝʩʢʠʝ ʧʨʘʚʠʣʘ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʪʘʢʠʭ 

ʩʪʨʦʢ, ʪʘʢ ʢʘʢ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʚʥʫʪʨʠ ʩʪʨʦʢ ʩʦʜʝʨʞʘʪʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʪʨʫʢʪʫʨ,r ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʘʚʠʣʘʤ 

ʛʨʘʤʤʘʪʠʢʠ ʵʪʦʛʦ ʷʟʳʢʘ. 

ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʩʪʨʦʢʠ ʥʫʞʥʦ ʩʦʚʝʨʰʘʪʴ ʜʝʡʩʪʚʠʷ, ʧʦʜʦʙʥʳʝ 

ʥʘʭʦʞʜʝʥʠ ʁ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʠʤʚʦʣʘ ʠʣʠ ʦʧʨʝʜʝʣʝʥʠ  ʁ ʯʘʩʪʦʪʳ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʵʪʦʛʦ ʩʠʤʚʦʣʘ ʚ ʩʪʨʦʢʝ, ʠʣʠ ʟʘʤʝʥʘ ʠʟʚʝʩʪʥʦʛʦ 

ʩʠʤʚʦʣʘ ʥʘ ʜʨʫʛʦʡ ʩʠʤʚʦʣ.  

ʃʶʙʘʷ ʦʧʨʝʜʝʣʝʥʥʘʷ ʥʘʜ ʩʪʨʦʢʦʡ ʩʣʦʞʥʘʷ ʦʧʝʨʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ 

ʢʦʤʧʦʟʠʮʠʠ ʩʘʤʳʭ ʧʨʦʩʪʳʭ ʦʧʝʨʘʮʠʡ ʥʘʭʦʞʜʝʥʠʷ ʤʝʩʪʘ ʩʠʤʚʦʣʘ, 

ʚʩʪʘʚʣʝʥʠʷ ʩʠʤʚʦʣʘ, ʫʜʘʣʝʥʠʷ ʩʠʤʚʦʣʘ (ʘʥʘʣʦʛʠʯʥʦ ʦʧʝʨʘʮʠʠ 

ʩʣʦʞʝʥʠʷ ʠ ʚʳʯʠʪʘʥʠʷ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʥʘʜ ʯʠʩʣʘʤʠ). ʅʘʧʨʠʤʝʨ, 

ʯʪʦʙʳ ʧʦʤʝʥʷʪʴ ʤʝʩʪʘʤʠ ʜʚʘ ʩʠʤʚʦʣʘ ʥʫʞʥʦ ʜʚʘ ʨʘʟʘ ʥʘʭʦʜʠʪʴ ʤʝʩʪʦ 

ʩʠʤʚʦʣʘ, ʜʚʘ ʨʘʟʘ ʫʜʘʣʠʪʴ ʩʠʤʚʦʣ ʠ ʜʚʘ ʨʘʟʘ ʚʩʪʘʚʠʪʴ ʩʠʤʚʦʣ.  

ʄʘʩʩʠʚ ï ʩʪʘʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ ʚ ʚʠʜʝ ʥʘʙʦʨʘ 

ʦʜʥʦʪʠʧʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʨʫʛ ʟʘ 

ʜʨʫʛʦʤ.  

ɼʦʩʪʫʧ ʢ ʦʪʜʝʣʴʥʳʤ ʵʣʝʤʝʥʪʘʤ ʤʘʩʩʠʚʘ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʣʴʥʳʤ 

ʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʫʢʘʟʘʥʠʥʝʤ ʝʛʦ ʠʤʝʥʠ ʠ ʠʥʜʝʢʩʘ ʥʫʞʥʦʛʦ 

ʵʣʝʤʝʥʪʘ.  

https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D1%80%D1%83%D0%BA%D1%82%D1%83%D1%80%D0%B0_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
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ʈʘʟʤʝʨʥʦʩʪ ɹʤʘʩʩʠʚʘ ï ʵʪʦ ʢʦʣʠʯʝʩʪʚʦ ʠʥʜʝʢʩʦʚ, ʥʝʦʙʭʦʜʠʤʦʝ 

ʜʣʷ ʦʜʥʦʟʥʘʯʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʵʣʝʤʝʥʪʫ ʤʘʩʩʠʚʘ.  

ɽʩʣʠ ʤʘʩʩʠʚ ʠʤʝʝʪ ʦʜʠʥ ʠʥʜʝʢʩ, ʪʦ ʦʥ ʥʘʟʳʚʘʝʪʩʷ ʦʜʥʦʤʝʨʥʳʤ 

ʤʘʩʩʠʚʦʤ, ʝʩʣʠ ʤʘʩʩʠʚ ʠʤʝʝʪ ʜʚʘ ʠʥʜʝʢʩʘ, ʪʦ ʦʥ ï ʜʚʫʭʤʝʨʥʳʤ 

ʤʘʩʩʠʚʦʤ, ʠ ʪ.ʜ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠ ʵʪʦʤ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʵʣʝʤʝʥʪʦʚ (ʜʣʠʥʘ) ʤʘʩʩʠʚʘ ʚʳʯʠʩʣʷʝʪʩʷ ʧʨʦʠʟʚʝʜʝʥʠʝʤ 

ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʠʥʜʝʢʩʦʚ ʢʘʞʜʦʡ ʨʘʟʤʝʨʥʦʩʪʠ. 

ʆʜʥʦʤʝʨʥʳʡ ʤʘʩʩʠʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʝʢʪʦʨʫ ʚ ʤʘʪʝʤʘʪʠʢʝ, 

ʜʚʫʤʝʨʥʳʡ ï ʤʘʪʨʠʮʝ. ʏʘʱʝ ʚʩʝʛʦ ʧʨʠʤʝʥʷʶʪʩʷ ʤʘʩʩʠʚʳ ʩ ʦʜʥʠʤ 

ʠʣʠ ʜʚʫʤʷ ʠʥʜʝʢʩʘʤʠ, ʨʝʞʝ ð ʩ ʪʨʝʤʷ, ʝʱʸ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʠʥʜʝʢʩʦʚ ʚʩʪʨʝʯʘʝʪʩʷ ʢʨʘʡʥʝ ʨʝʜʢʦ. 

ɺ ʤʘʩʩʠʚʝ ʦʜʥʦʟʥʘʯʥʦʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʵʣʝʤʝʥʪʘ ʚ ʧʘʤʷʪʠ 

ʢʦʤʧʴʶʪʝʨʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʠʤʝʥʥʦ ʦʜʥʦʪʠʧʥʦʩʪʴʶ ʵʣʝʤʝʥʪʦʚ ʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʦʠʟʚʝʜʝʥʠʝʤ ʟʥʘʯʝʥʠʡ ʝʛʦ ʠʥʜʝʢʩʘ (ʦʚ) ʥʘ ʨʘʟʤʝʨ 

ʷʯʝʡʢʠ ʧʘʤʷʪʠ, ʟʘʥʠʤʘʝʤʦʡ ʦʜʥʠʤ ʵʣʝʤʝʥʪʦʤ. ɺ ʦʜʥʦʤʝʨʥʦʤ ʩʣʫʯʘʝ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʵʣʝʤʝʥʪʘ ʚ ʧʘʤʷʪʠ ʚʳʯʠʩʣʷʝʪʩʷ ʬʦʨʤʫʣʦʡ: 

ɸʜʨʝʩ(ʵʣʝʤʝʥʪ(index)) = index*  ʨʘʟʤʝʨ_ʷʯʝʡʢʠ. 

ʌʦʨʤʘ ʠʣʠ ʩʪʨʫʢʪʫʨʘ ʤʘʩʩʠʚʘ ï ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʤʝʨʥʦʩʪʝʡ ʧʣʶʩ 

ʨʘʟʤʝʨ ʤʘʩʩʠʚʘ ʜʣʷ ʢʘʞʜʦʡ ʨʘʟʤʝʨʥʦʩʪʠ; ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʦʜʥʦʤʝʨʥʳʤ ʤʘʩʩʠʚʦʤ. 

ʊʘʙʣʠʮʳ ï ʵʪʦ ʩʪʘʪʠʯʝʩʢʠʝ ʥʝʩʚʷʟʥʳʝ ʩʪʨʫʢʪʫʨ r ʜʘʥʥʳʭ, 

ʢʦʪʦʨʳʝ ʩʪʨʦʷʪʩʷ ʠʟ ʦʜʥʦʪʠʧʥʳʭ ʠʣʠ ʨʘʟʥʦʪʠʧʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʠʥʜʝʢʩʠʨʦʚʘʥʥʦʛʦ ʦʜʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʠʣʠ ʠʟ ʵʣʝʤʝʥʪʦʚ ʧʨʷʤʳʭ 

ʧʨʦʠʟʚʝʜʝʥʠʡ ʥʝʩʢʦʣʴʢʠʭ ʠʥʜʝʢʩʠʨʦʚʘʥʥʳʭ ʤʥʦʞʝʩʪʚ. 

ɽʩʣʠ ʚʩʝ ʵʣʝʤʝʥʪʳ ʪʘʙʣʠʮʳ ʠʤʝʶʪ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʪʠʧ, ʪʦ ʪʘʢʠʝ 

ʪʘʙʣʠʮʳ ʷʚʣʷʶʪʩʷ ʤʘʩʩʠʚʘʤʠ. ɽʩʣʠ ʪʘʙʣʠʮʘ ʧʦʩʪʨʦʝʥʘ ʠʟ ʵʣʝʤʝʥʪʦʚ 

ʪʦʣʴʢʦ ʦʜʥʦʛʦ ʤʥʦʞʝʩʪʚʘ, ʪʦ ʝʸ ʥʘʟʳʚʘʶʪ ʦʜʥʦʤʝʨʥʦʡ ʪʘʙʣʠʮʝʡ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʫʶ ʩʦʙʦʡ ʣʠʥʝʡʥʫʶ ʩʪʨʫʢʪʫʨʫ ʜʘʥʥʳʭ. ɽʩʣʠ ʪʘʙʣʠʮʘ 

ʧʦʩʪʨʦʝʥʘ ʠʟ ʵʣʝʤʝʥʪʦʚ ʧʨʷʤʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ 

ʤʥʦʞʝʩʪʚ, ʪʦ ʝʸ ʥʘʟʳʚʘʶʪ ʤʥʦʛʦʤʝʨʥʦʡ ʪʘʙʣʠʮʝʡ, ʧʨʝʜʩʪʘʚʣʷʶʱʫ  ʁ

ʩʦʙʦʡ ʥʝʣʠʥʝʡʥʫʶ ʩʪʨʫʢʪʫʨʫ ʜʘʥʥʳʭ. ʏʠʩʣʦ ʠʟʤʝʨʝʥʠʡ ʨʘʚʥʦ ʯʠʩʣʫ 

ʠʥʜʝʢʩʦʚ, ʧʦʵʪʦʤʫ ʵʣʝʤʝʥʪʳ ʙʫʜʫʪ ʦʜʥʦʠʥʜʝʢʩʥʳʤʠ, 

ʜʚʫʭʠʥʜʝʢʩʥʳʤʠ, ʪʨʝʭʠʥʜʝʢʩʥʳʤʠ ʠ ʪ.ʜ. ʅʘʧʨʠʤʝʨ, ʚ ʦʜʥʦʤʝʨʥʦʡ ɸ, 

ʜʚʫʤʝʨʥʦʡ ɺ, ʪʨʝʭʤʝʨʥʦʡ ʉ ʪʘʙʣʠʮʘʭ ʠʥʜʝʢʩʳ ʙʫʜʫʪ ʪʘʢʠʤʠ:  
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),,,,,,,(),,,,,,(),,,( 222221212211122,121112111333122211211321 ccccccccCbbbbbbBaaaA === . 

ʋʢʘʟʘʚ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʦʚ ʤʥʦʛʦʤʝʨʥʦʡ ʪʘʙʣʠʮʳ, ʤʦʞʥʦ 

ʦʩʫʱʝʩʪʚʠʪʴ ʜʦʩʪʫʧ ʢ ʢʘʞʜʦʤʫ ʝʸ ɻʣʝʤʝʥʪʫ. ʅʘʧʨʠʤʝʨ, ʵʣʝʤʝʥʪ r

ʜʚʫʤʝʨʥʦʡ ʰʝʩʪʠʵʣʝʤʝʥʪʥʦʡ ʪʘʙʣʠʮʳ B ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 333122211211 ,,,,, bbbbbb . 

ʇʨʠ ʭʨʘʥʝʥʠʠ ʪʘʙʣʠʯʥʳʭ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʜʝʣʠʪʝʣʠ, ʚ 

ʜʚʫʤʝʨʥʳʭ ʪʘʙʣʠʮʘʭ ʧʨʠʤʝʥʷʝʪʩʷ ʜʚʘ ʪʠʧʘ ʨʘʟʜʝʣʝʥʠʡ: 

ʚʝʨʪʠʢʘʣʴʥʳʝ ʨʘʟʜʝʣʠʪʝʣʠ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʨʘʟʜʝʣʠʪʝʣʠ. ɽʩʣʠ 

ʥʫʞʥʦ ʩʦʭʨʘʥʠʪʴ ʜʚʫʤʝʨʥʫʶ ʪʘʙʣʠʮʫ ʚ ʚʠʜʝ ʩʠʤʚʦʣʴʥʦʡ ʩʪʨʦʢʠ, ʪʦ 

ʠʩʧʦʣʴʟʫʶʪ ʦʜʠʥ ʩʠʤʚʦʣ-ʨʘʟʜʝʣʠʪʝʣʴ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ, 

ʧʨʠʥʘʜʣʝʞʘʱʠʤʠ ʦʜʥʦʡ ʩʪʨʦʢʝ, ʠ ʜʨʫʛʦʡ ʨʘʟʜʝʣʠʪʝʣʴ ʜʣʷ ʦʪʜʝʣʝʥʠʷ 

ʩʪʨʦʢ. 

ʊʘʙʣʠʮʫ ʤʦʞʥʦ ʦʙʨʘʙʦʪʘʪʴ, ʚʳʧʦʣʥʠʚ ʯʠʩʣʦʚʳʝ, ʩʠʤʚʦʣʴʥʳʝ ʠ 

ʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ, ʦʧʨʝʜʝʣʝʥʥʝr ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʠʧʘʤʠ 

ʵʣʝʤʝʥʪʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʤʦʞʥʦ ʫʧʦʨʷʜʦʯʠʪʴ ʪʘʙʣʠʮʫ ʠ ʥʘʡʪʠ ʠʣʠ 

ʠʟʤʝʥʠʪʴ ʟʥʘʯʝʥʠʷ ʵʣʝʤʝʥʪʦʚ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʦʧʨʝʜʝʣʝʥʥʤr 

ʫʩʣʦʚʠʷʤ.  

 

ɿʘʤʝʯʘʥʠʝ I.3.4.  

ʕʣʝʤʝʥʪʳ ʚ ʪʘʙʣʠʮʝ ʤʦʛʫʪ ʙʳʪʴ ʥʝ ʘʪʦʤʘʨʥʳʤʠ, ʘ 

ʩʪʨʫʢʪʫʨʥʳʤʠ, ʪ.ʝ. ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʚʣʦʞʝʥʠʝ ʦʜʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ ʚ ʜʨʫʛʫʶ ʩʪʨʫʢʪʫʨʫ ʜʘʥʥʳʭ. ɽʩʣʠ ʵʣʝʤʝʥʪʘʤʠ ʪʘʙʣʠʮʳ 

ʷʚʣʷʶʪʩʷ ʪʘʙʣʠʮʳ, ʪʦ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʚʣʦʞʝʥʥʦʩʪʠ ʪʘʙʣʠʮ. ʉ 

ʧʦʤʦʱʴʶ ʪʘʢʠʭ ʚʣʦʞʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ 

ʠʝʨʘʨʭʠʯʝʩʢʫʶ ʠ ʩʝʪʝʚʫʶ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ.  

 

ʇʨʠʤʝʨʳ I.3.4.  

1. ʇʫʩʪʴ ʟʘʜʘʥʦ ʤʥʦʞʝʩʪʚʦ A = {0, 1}. ʊʦʛʜʘ ʮʝʧʦʯʢʘ 

111101010101 ï ʩʪʨʦʢʘ, ʦʧʨʝʜʝʣʝʥʥʘʷ ʚʦ ʤʥʦʞʝʩʪʚʝ ɸ ʠ ʧʦʩʪʨʦʝʥʥʘʷ 

ʧʨʠʤʝʥʝʥʠʝʤ ʦʧʝʨʘʮʠʠ ʩʮʝʧʣʝʥʠʷ ʥʘʜ ʮʠʬʨʘʤʠ 0 ʠ 1. 

2. ɺ ʚʠʜʝ ʚʝʢʪʦʨʘ d(1) d(2) d(3) d(4) d(5) ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʨʷʜ 

ʠʟ ʧʷʪʠ ʥʝʢʦʪʦʨʳʭ ʦʜʥʦʪʠʧʥʳʭ ʧʨʝʜʤʝʪʦʚ (ʵʣʝʤʝʥʪʦʚ), ʛʜʝ d (i), i = 

1,2,3,4,5 ʫʢʘʟʳʚʘʝʪ ʥʘ ʢʦʥʢʨʝʪʥʳʡ ʵʣʝʤʝʥʪ ʵʪʦʛʦ ʨʷʜʘ. 

3. ʊʘʙʣʠʮʳ ʚ MS Word, MS Excel, MS Access ʷʚʣʷʶʪʩʷ 
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ʜʚʫʤʝʨʥʤrʠ, ʚ ʢʦʪʦʨʳʭ ʵʣʝʤʝʥʪʳ ʥʘʭʦʜʷʪʩʷ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ 

ʠʥʜʝʢʩʦʚ ʩʪʨʦʢʠ ʠ ʠʥʜʝʢʩʦʚ ʩʪʦʣʙʮʦʚ.  

4.  ɺ ʜʚʫʤʝʨʥʳʭ ʪʘʙʣʠʮʘʭ ʚ ʢʘʯʝʩʪʚʝ ʚʝʨʪʠʢʘʣʴʥʳʭ 

ʨʘʟʜʝʣʠʪʝʣʝʡ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʨʘʟʜʝʣʠʪʝʣʝʡ ʠʩʧʦʣʴʟʫʶʪ ʣʠʥʠʠ. 

ʅʠʞʝ ʧʦʢʘʟʘʥʘ ʪʘʙʣʠʮʘ ʧʣʘʥʝʪ ʩʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ. 

 

ʇʣʘʥʝʪʘ ʈʘʩʩʪʦʷʥʠʝ ʜʦ 

ʉʦʣʥʮʘ, ʘ.ʝ. 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ 

ʤʘʩʩʘ 

ʂʦʣʠʯʝʩʪʚʦ 

ʩʧʫʪʥʠʢʦʚ 

ʄʝʨʢʫʨʠʡ 0,39 0,056 0 

ɺʝʥʝʨʘ 0,67 0,88 0 

ɿʝʤʣʷ 1,0 1,0 1 

ʄʘʨʩ 1,51 0,1 2 

ʖʧʠʪʝʨ 5,2 318 16 

 

ʊʘʙʣʠʮʘ ʧʣʘʥʝʪ ʩʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʚ ʚʠʜʝ ʩʠʤʚʦʣʴʥʦʡ ʩʪʨʦʢʠ 

ʚʳʛʣʷʜʠʪ ʪʘʢ: 
 

ʄʝʨʢʫʨʠʡ*0,39*0,056*0#ɺʝʥʝʨʘ*0,67*0,88*0#ɿʝʤʣʷ*1,0*1,0*1#ʄʘʨʩ*1,51*0,1*2#ʖʧʠʪʝʨ*  5,2*318*16# 

 

ɿʜʝʩʴ * ï ʩʠʤʚʦʣ-ʨʘʟʜʝʣʠʪʝʣʴ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ, # ï ʩʠʤʚʦʣ-

ʨʘʟʜʝʣʠʪʝʣʴ ʤʝʞʜʫ ʩʪʨʦʢʘʤʠ, ʘ.ʝ. (ʘʩʪʨʦʥʦʤʠʯʝʩʢʘʷ ʝʜʠʥʠʮʘ) ï 

ʩʨʝʜʥʝʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ɿʝʤʣʠ ʜʦ ʉʦʣʥʮʘ, 1 ʘ.ʝ. = 149 598 000 ʢʤ. 

 

ɿʘʜʘʥʠʷ I.3.4. 

1. ʇʨʝʜʩʪʘʚʴʪʝ ʥʘʟʚʘʥʠʝ ʩʪʦʣʠʮʳ ʥʘʰʝʡ ʨʦʜʠʥʳ ʚ ʚʠʜʝ ʩʪʨʦʢʠ ʠ 

ʫʢʘʞʠʪʝ ʘʣʬʘʚʠʪ, ʠʟ ʵʣʝʤʝʥʪʦʚ ʢʦʪʦʨʦʛʦ ʦʥʘ ʦʙʨʘʟʫʝʪʩʷ. 

2. ʇʨʠʚʝʜʠʪʝ ʢʦʥʢʨʝʪʥʳʡ ʧʨʠʤʝʨ ʜʚʫʤʝʨʥʦʛʦ ʤʘʩʩʠʚʘ ʯʠʩʝʣ ʩ 

ʧʦʤʦʱʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ. 

3. ʇʦʩʪʨʦʡʪʝ ʪʘʙʣʠʮʫ ʦʜʥʦʛʨʫʧʧʥʠʢʦʚ, ʫʢʘʟʘʚ ʚ ʥʝʡ ʌʀʆ, ʧʦʣ, 

ʥʘʮʠʦʥʘʣʴʥʦʩʪʴ. 
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ʇʦʤʦʱʴ:  

1. ɸʣʬʘʚʠʪ ʙʫʜʝʪ ʟʘʚʠʩʠʪ ɹʦʪ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʷʟʳʢʘ. 

2.  ɺ ʜʚʫʤʝʨʥʦʡ ʪʘʙʣʠʮʝ ʠʤʝʶʪʩʷ ʩʪʨʦʢʠ ʠ ʩʪʦʣʙʮʳ. 

3. ɼʣʷ ʵʪʦʛʦ ʜʦʩʪʘʪʦʯʥʦ ʧʨʠʤʝʥʠʪʴ ʪʘʙʣʠʮʫ MS Word. 

 

ɺʦʧʨʦʩʳ I.3.4.  

1. ʂʘʢ ʦʙʨʘʟʫʝʪʩʷ ʩʪʨʦʢʘ? 

2. ʀʟ ʯʝʛʦ ʩʦʩʪʦʠʪ ʤʘʩʩʠʚ?  

3. ʏʝʤ ʟʘʜʘʝʪʩʷ ʪʘʙʣʠʮʘ? 

 

ʊʝʩʪʳ I.3.4.  

1. ʀʟ ʢʘʢʠʭ ʧʨʦʩʪʳʭ ʦʧʝʨʘʮʠʡ ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʩʣʦʞʥʘʷ ʦʧʝʨʘʮʠʷ 

ʥʘʜ ʩʪʨʦʢʦʡ?  

A) ʥʘʭʦʞʜʝʥʠʝ, ʚʩʪʘʚʣʝʥʠʝ, ʫʜʘʣʝʥʠʝ;  

B) ʩʦʝʜʠʥʝʥʠʝ, ʧʝʨʝʩʝʯʝʥʠʝ, ʜʦʧʦʣʥʝʥʠʝ;  

C) ʩʣʦʞʝʥʠʝ, ʚʳʯʠʪʘʥʠʝ, ʫʤʥʦʞʝʥʠʝ;  

D) ʢʦʥʢʘʪʝʥʘʮʠʷ, ʠʪʝʨʘʮʠʷ, ʠʥʪʝʛʨʘʮʠʷ;  

E) ʧʨʦʝʢʮʠʷ, ʜʝʣʝʥʠʝ, ʤʫʣʴʪʠʧʣʠʢʘʮʠʷ;  

 

2. ʏʝʤʫ ʨʘʚʥʦ ʯʠʩʣʦ ʠʟʤʝʨʝʥʠʡ ʚ ʤʘʩʩʠʚʝ? 

A) ʢʦʣʠʯʝʩʪʚʫ ʠʥʜʝʢʩʦʚ; 

B) ʢʦʣʠʯʝʩʪʚʫ ʵʣʝʤʝʥʪʦʚ;  

C) ʧʨʦʠʟʚʝʜʝʥʠʶ ʟʥʘʯʝʥʠʡ ʠʥʜʝʢʩʦʚ; 

D) ʤʠʥʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ ʠʥʜʝʢʩʦʚ; 

E) ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ ʠʥʜʝʢʩʦʚ. 

 

3. ʂʘʢʠʝ ʧʘʨʘʤʝʪʨʳ ʥʫʞʥʦ ʫʢʘʟʘʪʴ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚ 

ʪʘʙʣʠʮʝ?  

A) ʠʤʷ ʪʘʙʣʠʮʳ, ʠʥʜʝʢʩʳ; 

B) ʚʝʨʪʠʢʘʣʴʥʳʝ ʠʥʜʝʢʩʳ, ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʠʥʜʝʢʩʳ;  

C) ʢʣʶʯʠ, ʠʥʜʝʢʩʳ;  

D) ʠʥʜʝʢʩʳ, ʟʥʘʯʝʥʠʷ;  

E) ʧʨʷʤʳʝ ʘʜʨʝʩʘ ʵʣʝʤʝʥʪʘ, ʢʣʶʯʠ.  
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I.3.5. ʉʧʠʩʢʠ 

ʉʧʠʩʦʢ ï ʫʧʦʨʷʜʦʯʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ, ʩʦʩʪʦʷʱʘ ̫ ʠʟ 

ʧʝʨʝʤʝʥʥʦʛʦ ʯʠʩʣʘ ʵʣʝʤʝʥʪʦʚ.  

ʉʧʠʩʢʠ ʤʦʛʫʪ ʙʳʪʴ ʪʠʧʠʟʠʨʦʚʘʥʥʳʤʠ ʠʣʠ ʥʝ ʪʠʧʠʟʠʨʦʚʘʥʥʳʤʠ. 

ɽʩʣʠ ʩʧʠʩʦʢ ʪʠʧʠʟʠʨʦʚʘʥ, ʪʦ ʪʠʧ ʝʛʦ ʵʣʝʤʝʥʪʦʚ ʟʘʜʘʥ, ʠ ʚʩʝ ʝʛʦ 

ʵʣʝʤʝʥʪʳ ʜʦʣʞʥʳ ʠʤʝʪʴ ʪʠʧʳ, ʩʦʚʤʝʩʪʠʤʳʝ ʩ ʟʘʜʘʥʥʳʤ ʪʠʧʦʤ 

ʵʣʝʤʝʥʪʦʚ ʩʧʠʩʢʘ.  

ʉʧʠʩʦʢ ʤʦʞʝʪ ʙʳʪʴ ʩʦʨʪʠʨʦʚʘʥʥʳʤ ʠʣʠ ʥʝʩʦʨʪʠʨʦʚʘʥʥʳʤ. ɽʩʣʠ 

ʩʧʠʩʦʢ ʦʪʨʘʞʘʝʪ ʦʪʥʦʰʝʥʠʝ ʩʦʩʝʜʩʪʚʘ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ, ʪʦ ʦʥ 

ʥʘʟʳʚʘʝʪʩʷ ʣʠʥʝʡʥʳʤ ʩʧʠʩʢʦʤ. ɽʩʣʠ ʚ ʩʧʠʩʢʝ ʥʝ ʜʦʧʫʩʢʘʶʪʩʷ 

ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʨʘʟʤʝʨ (ʜʣʠʥʫ), ʪʦ ʦʥ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʧʘʤʷʪʠ ʚ ʚʠʜʝ 

ʩʚʷʟʥʦʡ ʩʪʨʫʢʪʫʨʳ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʚʦʟʤʦʞʝʥ ʧʨʦʠʟʚʦʣʴʥʳʡ ʜʦʩʪʫʧ ʢ 

ʵʣʝʤʝʥʪʘʤ ʩʧʠʩʢʘ. 

ʃʠʥʝʡʥʳʡ ʦʜʥʦʩʚʷʟʥʳʡ ʩʧʠʩʦʢ ï ʵʪʦ ʜʠʥʘʤʠʯʝʩʢʘʷ ʣʠʥʝʡʥʘʷ 

ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʵʣʝʤʝʥʪʦʚ ʦʜʥʦʛʦ ʪʠʧʘ, ʩʚʷʟʘʥʥʳʭ 

ʤʝʞʜʫ ʩʦʙʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʦʩʨʝʜʩʪʚʦʤ ʫʢʘʟʘʪʝʣʝʡ. ʂʘʞʜʳʡ 

ʵʣʝʤʝʥʪ ʩʧʠʩʢʘ ʠʤʝʝʪ ʫʢʘʟʘʪʝʣʴ ʥʘ ʩʣʝʜʫʶʱʠʡ ʵʣʝʤʝʥʪ. ʇʦʩʣʝʜʥʠʡ 

ʵʣʝʤʝʥʪ ʩʧʠʩʢʘ ʫʢʘʟʳʚʘʝʪ ʥʘ Nil . ʂʘʞʜʳʡ ʣʠʥʝʡʥʳʡ ʦʜʥʦʩʚʷʟʥʳʡ 

ʩʧʠʩʦʢ ʜʦʣʞʝʥ ʠʤʝʪʴ ʦʩʦʙʳʡ ʵʣʝʤʝʥʪ, ʥʘʟʳʚʘʝʤʳʡ ʛʦʣʦʚʦʡ ʩʧʠʩʢʘ, 

ʢʦʪʦʨʳʡ ʦʙʳʯʥʦ ʧʦ ʬʦʨʤʘʪʫ ʦʪʣʠʯʝʥ ʦʪ ʦʩʪʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. ɺ 

ʛʨʘʬʠʯʝʩʢʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʩʚʷʟʠ ʚ ʩʧʠʩʢʘʭ ʠʟʦʙʨʘʞʘʶʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʩʪʨʝʣʦʢ. ʅʘ ʨʠʩʫʥʢʝ ɯ.3.5.ɸ ʧʦʢʘʟʘʥ ʦʜʥʦʩʚʷʟʥʳʡ ʩʧʠʩʦʢ.  

 

 

 

 

ɿʜʝʩʴ Head ï ʛʦʣʦʚʘ ʩʧʠʩʢʘ, Data ïʜʘʥʥʳʝ, Next ï ʫʢʘʟʘʪʝʣʴ ʥʘ 

ʩʣʝʜʫʶʱʠʡ ʵʣʝʤʝʥʪ ʩʧʠʩʢʘ, Nil  ï ʧʨʠʟʥʘʢ ʢʦʥʮʘ ʩʧʠʩʢʘ.  

ʇʦʨʷʜʦʢ ʵʣʝʤʝʥʪʦʚ ʩʚʷʟʥʦʛʦ ʩʧʠʩʢʘ ʤʦʞʝʪ ʥʝ ʩʦʚʧʘʜʘʪʴ ʩ 

ʧʦʨʷʜʢʦʤ ʨʘʩʧʦʣʦʞʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʳʭ ʚ ʧʘʤʷʪʠ ʢʦʤʧʴʶʪʝʨʘ, ʘ 

ʧʦʨʷʜʦʢ ʦʙʭʦʜʘ ʩʧʠʩʢʘ ʚʩʝʛʜʘ ʷʚʥʦ ʟʘʜʘʸʪʩʷ ʝʛʦ ʚʥʫʪʨʝʥʥʠʤʠ 

Head 

 

 

 Data 

 

 

Next Data 

 

 

Next Data 

 

 

Nil  

ʈʠʩʫʥʦʢ ɯ.3.5.ɸ. ʉʪʨʫʢʪʫʨʘ ʦʜʥʦʩʚʷʟʥʦʛʦ ʩʧʠʩʢʘ. 
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ʩʚʷʟʷʤʠ. ʆʙʨʘʙʦʪʢʘ ʣʠʥʝʡʥʦʛʦ ʦʜʥʦʩʚʷʟʥʦʛʦ ʩʧʠʩʢʘ ʥʝ ʚʩʝʛʜʘ 

ʫʜʦʙʥʘ, ʪʘʢ ʢʘʢ ʦʪʩʫʪʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʜʚʠʞʝʥʠʷ ʚ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʩʪʦʨʦʥʫ. ʊʘʢʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʣʠʥʝʡʥʳʡ ʜʚʫʭʩʚʷʟʥʳʡ ʩʧʠʩʦʢ, ʚ ʢʦʪʦʨʦʤ ʧʨʝʜʫʩʤʦʪʨʝʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʜʚʠʛʘʪʴʩʷ ʚ ʦʙʝ ʩʪʦʨʦʥʳ: ʩ ʛʦʣʦʚʳ ʜʦ ʢʦʥʮʘ, ʠ 

ʥʘʦʙʦʨʦʪ. 

ʃʠʥʝʡʥʳʡ ʜʚʫʭʩʚʷʟʥʳʡ ʩʧʠʩʦʢ ï ʜʠʥʘʤʠʯʝʩʢʘʷ ʣʠʥʝʡʥʘʷ 

ʩʚʷʟʥʘʷ ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ, ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ ʢʦʪʦʨʦʛʦ ʩʦʜʝʨʞʠʪ ʜʚʘ 

ʫʢʘʟʘʪʝʣʷ: ʥʘ ʩʣʝʜʫʶʱʠʡ ʠ ʥʘ ʧʨʝʜʳʜʫʱʠʡ ʵʣʝʤʝʥʪʳ ʩʧʠʩʢʘ. 

ɼʣʷ ʫʜʦʙʩʪʚʘ ʦʙʨʘʙʦʪʢʠ ʩʧʠʩʢʘ ʜʦʙʘʚʣʷʶʪ ʝʱʝ ʦʜʠʥ ʦʩʦʙʳʡ 

ʵʣʝʤʝʥʪ - ʫʢʘʟʘʪʝʣʴ ʢʦʥʮʘ ʩʧʠʩʢʘ. ʅʘʣʠʯʠʝ ʜʚʫʭ ʫʢʘʟʘʪʝʣʝʡ ʚ ʢʘʞʜʦʤ 

ʵʣʝʤʝʥʪʝ ʫʩʣʦʞʥʷʝʪ ʩʧʠʩʦʢ ʠ ʧʨʠʚʦʜʠʪ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʟʘʪʨʘʪʘʤ 

ʧʘʤʷʪʠ, ʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ 

ʚʳʧʦʣʥʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʦʧʝʨʘʮʠʡ ʥʘʜ ʩʧʠʩʢʦʤ. ʉʪʨʫʢʪʫʨʘ ʣʠʥʝʡʥʦʛʦ 

ʜʚʫʭʩʚʷʟʥʦʛʦ ʩʧʠʩʢʘ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ ɯ.3.5.ɺ.  

 

 

 

 

 

 

 

 

 

ɿʜʝʩʴ Head ï ʛʦʣʦʚʘ ʩʧʠʩʢʘ, Data ïʜʘʥʥʳʝ, Prev - ʫʢʘʟʘʪʝʣʴ ʥʘ 

ʧʨʝʜʳʜʫʱʠʡ ʵʣʝʤʝʥʪ, Next ï ʫʢʘʟʘʪʝʣʴ ʥʘ ʩʣʝʜʫʶʱʠʡ ʵʣʝʤʝʥʪ 

ʩʧʠʩʢʘ, Nil  ï ʧʨʠʟʥʘʢ ʢʦʥʮʘ ʩʧʠʩʢʘ.  

ʂʦʣʴʮʝʚʦʡ ʩʧʠʩʦʢ ï ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʚʠʜʦʚ ʣʠʥʝʡʥʳʭ 

ʦʜʥʦʩʚʷʟʥʳʭ ʠʣʠ ʜʚʫʭʩʚʷʟʥʳʭ ʩʧʠʩʢʦʚ.  

ɽʩʣʠ ʢʦʣʴʮʝʚʦʡ ʩʧʠʩʦʢ ʦʨʛʘʥʠʟʦʚʘʥ ʥʘ ʦʩʥʦʚʝ ʣʠʥʝʡʥʦʛʦ 

ʦʜʥʦʩʚʷʟʥʦʛʦ ʩʧʠʩʢʘ, ʪʦ ʫʢʘʟʘʪʝʣʴ ʧʦʩʣʝʜʥʝʛʦ ʵʣʝʤʝʥʪʘ ʜʦʣʞʝʥ 

ʫʢʘʟʳʚʘʪʴ ʥʘ ʧʝʨʚʳʡ ʵʣʝʤʝʥʪ.  

ɽʩʣʠ ʢʦʣʴʮʝʚʦʡ ʩʧʠʩʦʢ ʦʨʛʘʥʠʟʦʚʘʥ ʥʘ ʦʩʥʦʚʝ ʣʠʥʝʡʥʦʛʦ 

Data 

 

 

Nil  Next 
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Prev Nil  

 

 

Head 

 

 

  

 

End 
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ʜʚʫʭʩʚʷʟʥʦʛʦ ʩʧʠʩʢʘ, ʪʦ ʚ ʧʝʨʚʦʤ ʠ ʧʦʩʣʝʜʥʝʤ ʵʣʝʤʝʥʪʘʭ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʫʢʘʟʘʪʝʣʠ ʧʝʨʝʦʧʨʝʜʝʣʷʶʪʩʷ. ʇʨʠ ʨʘʙʦʪʝ ʩ ʪʘʢʠʤʠ 

ʩʧʠʩʢʘʤʠ ʥʝʩʢʦʣʴʢʦ ʫʧʨʦʱʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʧʨʦʮʝʜʫʨʳ, 

ʚʳʧʦʣʥʷʝʤʳʝ ʥʘʜ ʩʧʠʩʢʦʤ. ʆʜʥʘʢʦ ʧʨʠ ʧʨʦʩʤʦʪʨʝ ʪʘʢʦʛʦ ʩʧʠʩʢʘ 

ʩʣʝʜʫʝʪ ʧʨʠʥʷʪʴ ʥʝʢʦʪʦʨʳʝ ʤʝʨr ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ, ʯʪʦʙʳ ʥʝ 

ʧʦʧʘʩʪʴ ʚ ʙʝʩʢʦʥʝʯʥʳʡ ʮʠʢʣ. 

ɺ ʧʘʤʷʪʠ ʩʧʠʩʦʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʝʩʢʨʠʧʪʦʨʘ 

ʠ ʦʜʠʥʘʢʦʚʳʭ ʧʦ ʨʘʟʤʝʨʫ ʠ ʬʦʨʤʘʪʫ ʟʘʧʠʩʝʡ, ʨʘʟʤʝʱʝʥʥʳʭ 

ʧʨʦʠʟʚʦʣʴʥʦ ʚ ʥʝʢʦʪʦʨʦʡ ʦʙʣʘʩʪʠ ʧʘʤʷʪʠ ʠ ʩʚʷʟʘʥʥʳʭ ʜʨʫʛ ʩ ʜʨʫʛʦʤ 

ʚ ʣʠʥʝʡʥʦ ʫʧʦʨʷʜʦʯʝʥʥʫʶ ʮʝʧʦʯʢʫ ʩ ʧʦʤʦʱʴʶ ʫʢʘʟʘʪʝʣʝʡ. ɿʘʧʠʩʴ 

ʩʦʜʝʨʞʠʪ ʧʦʣ ̫ʜʘʥʥʳʭ ʠ ʧʦʣʷ ʫʢʘʟʘʪʝʣʝʡ ʥʘ ʩʦʩʝʜʥʠʝ ʵʣʝʤʝʥʪʳ 

ʩʧʠʩʢʘ, ʧʨʠʯʝʤ ʥʝʢʦʪʦʨʳʤʠ ʧʦʣʷʤʠ ʜʘʥʥʳʭ ʤʦʛʫʪ ʙʳʪʴ ʫʢʘʟʘʪʝʣʠ ʥʘ 

ʙʣʦʢʠ ʧʘʤʷʪʠ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʦʪʥʦʩʷʱʝʡʩʷ ʢ 

ʵʣʝʤʝʥʪʫ ʩʧʠʩʢʘ. ɼʝʩʢʨʠʧʪʦʨ ʩʧʠʩʢʘ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʚʠʜʝ ʦʩʦʙʦʡ 

ʟʘʧʠʩʠ ʠ ʩʦʜʝʨʞʠʪ ʪʘʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʧʠʩʢʝ: ʘʜʨʝʩ ʥʘʯʘʣʘ 

ʩʧʠʩʢʘ, ʢʦʜ ʩʪʨʫʢʪʫʨʳ, ʠʤʷ ʩʧʠʩʢʘ, ʪʝʢʫʱʝʝ ʯʠʩʣʦ ʵʣʝʤʝʥʪʦʚ ʚ 

ʩʧʠʩʢʝ, ʦʧʠʩʘʥʠʝ ʵʣʝʤʝʥʪʘ ʠ ʪ.ʜ. ɼʝʩʢʨʠʧʪʦʨ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ 

ʪʦʡ ʞʝ ʦʙʣʘʩʪʠ ʧʘʤʷʪʠ, ʚ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʵʣʝʤʝʥʪʳ ʩʧʠʩʢʘ, 

ʠʣʠ ʜʣʷ ʥʝʛʦ ʚʳʜʝʣʷʝʪʩʷ ʜʨʫʛʦʝ ʤʝʩʪʦ. 

ʅʘ ʨʠʩʫʥʢʝ ɯ.3.5.ʉ ʧʦʢʘʟʘʥʘ ʩʪʨʫʢʪʫʨʘ ʢʦʣʴʮʝʚʦʛʦ ʩʧʠʩʢʘ.  

 

 

 

 

 

 

 

  

 

 

ʀʝʨʘʨʭʠʯʝʩʢʠʡ ʩʧʠʩʦʢ ï ʩʠʤʙʠʦʟ ʣʠʥʝʡʥʦʛʦ ʩʧʠʩʢʘ ʠ ʜʝʨʝʚʘ. 

ʂʘʞʜʳʡ ʵʣʝʤʝʥʪ ʩʧʠʩʢʘ ʤʦʞʝʪ ʙʳʪʴ ʪʘʢʞʝ ʥʘʯʘʣʦʤ ʩʧʠʩʢʘ 

ʩʣʝʜʫʶʱʝʛʦ ʧʦʜʫʨʦʚʥʷ ʠʝʨʘʨʭʠʠ ʠ ʤʥʦʛʦʩʚʷʟʥʳʤ.  
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ʅʘ ʨʠʩʫʥʢʝ ɯ.3.5.D ʧʦʢʘʟʘʥʘ ʩʪʨʫʢʪʫʨʘ ʠʝʨʘʨʭʠʯʝʩʢʦʛʦ ʩʧʠʩʢʘ. 

 
 

 

 

 

 

 

  

 

 

 

 

 

ʈʠʩʫʥʦʢ ɯ.3.5.D. ʉʪʨʫʢʪʫʨʘ ʠʝʨʘʨʭʠʯʝʩʢʦʛʦ ʩʧʠʩʢʘ. 

ʅʘʜ ʩʧʠʩʢʦʤ ʦʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘʮʠʠ: 

- ʦʧʝʨʘʮʠʷ, ʚʳʯʠʩʣʷʶʱʘʷ ʛʦʣʦʚʥʦʡ ʵʣʝʤʝʥʪ ʩʧʠʩʢʘ; 

- ʦʧʝʨʘʮʠʷ ʜʦʩʪʫʧʘ ʢ ʩʧʠʩʢʫ, ʩʦʩʪʦʷʱʝʤʫ ʠʟ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ 

ʠʩʭʦʜʥʦʛʦ ʩʧʠʩʢʘ, ʢʨʦʤʝ ʧʝʨʚʦʛʦ; 

- ʦʧʝʨʘʮʠʠ ʜʦʙʘʚʣʝʥʠʷ ʵʣʝʤʝʥʪʘ ʩʧʠʩʦʢ (ʚ ʥʘʯʘʣʦ, ʢʦʥʝʮ ʠʣʠ 

ʚʦʚʥʫʪʨʴ ʧʦʩʣʝ ʣʶʙʦʛʦ ʵʣʝʤʝʥʪʘ ʩʧʠʩʢʘ); 

- ʦʧʝʨʘʮʠʷ, ʚʳʯʠʩʣʷʶʱʘʷ ʜʣʠʥʫ (ʯʠʩʣʦ ʵʣʝʤʝʥʪʦʚ) ʩʧʠʩʢʘ; 

- ʦʧʝʨʘʮʠʷ, ʧʨʦʚʝʨʷʶʱʘʷ ʩʧʠʩʦʢ ʥʘ ʧʫʩʪʦʪʫ. 

ʉʚʷʟʥʳʝ ʩʧʠʩʢʠ ʠʤʝʶʪ ʩʚʦʠ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. ʂ 

ʜʦʩʪʦʠʥʩʪʚʘʤ ʦʪʥʦʩʷʪʩʷ: 

- ʣʸʛʢʦʩʪʴ ʜʦʙʘʚʣʝʥʠʷ ʠ ʫʜʘʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ; 

- ʨʘʟʤʝʨ ʦʛʨʘʥʠʯʝʥ ʪʦʣʴʢʦ ʦʙʲʸʤʦʤ ʧʘʤʷʪʠ ʢʦʤʧʴʶʪʝʨʘ ʠ 

ʨʘʟʨʷʜʥʦʩʪʴʶ ʫʢʘʟʘʪʝʣʝʡ; 

- ʜʠʥʘʤʠʯʝʩʢʦʝ ʜʦʙʘʚʣʝʥʠʝ ʠ ʫʜʘʣʝʥʠʝ ʵʣʝʤʝʥʪʦʚ. 

ʅʝʜʦʩʪʘʪʢʘʤʠ ʩʚʷʟʥʳʭ ʩʧʠʩʢʦʚ ʷʚʣʷʶʪʩʷ: 

- ʩʣʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʘʜʨʝʩʘ ʵʣʝʤʝʥʪʘ ʧʦ ʩʩʳʣʢʝ ʚ ʩʧʠʩʢʝ (ʚ 

ʤʘʩʩʠʚʝ ʧʦ ʥʦʤʝʨʫ ʠʣʠ ʠʥʜʝʢʩʫ); 

- ʥʘ ʧʦʣʷ-ʫʢʘʟʘʪʝʣʠ (ʫʢʘʟʘʪʝʣʠ ʥʘ ʩʣʝʜʫʶʱʠʡ ʠ ʧʨʝʜʳʜʫʱʠʡ 

ʵʣʝʤʝʥʪ) ʨʘʩʭʦʜʫʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʧʘʤʷʪʴ (ʚ ʤʘʩʩʠʚʘʭ, 

ʥʘʧʨʠʤʝʨ, ʫʢʘʟʘʪʝʣʠ ʥʝ ʥʫʞʥʳ); 

- ʨʘʙʦʪʘ ʩʦ ʩʧʠʩʢʦʤ ʤʝʜʣʝʥʥʝʝ, ʯʝʤ ʩ ʤʘʩʩʠʚʘʤʠ, ʪʘʢ ʢʘʢ ʢ 
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ʣʶʙʦʤʫ ʵʣʝʤʝʥʪʫ ʩʧʠʩʢʘ ʤʦʞʥʦ ʦʙʨʘʪʠʪʴʩʷ, ʪʦʣʴʢʦ ʧʨʦʡʜʷ ʚʩʝ 

ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ ʝʤʫ ʵʣʝʤʝʥʪʳ; 

- ʵʣʝʤʝʥʪʳ ʩʧʠʩʢʘ ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʧʘʤʷʪʠ 

ʨʘʟʨʝʞʝʥʥʦ, ʯʪʦ ʦʢʘʞʝʪ ʥʝʛʘʪʠʚʥʳʡ ʵʬʬʝʢʪ ʥʘ ʢʵʰʠʨʦʚʘʥʠʝ 

ʧʨʦʮʝʩʩʦʨʘ; 

- ʥʘʜ ʩʚʷʟʥʳʤʠ ʩʧʠʩʢʘʤʠ ʛʦʨʘʟʜʦ ʪʨʫʜʥʝʝ (ʭʦʪʷ ʠ ʚ ʧʨʠʥʮʠʧʝ 

ʚʦʟʤʦʞʥʦ) ʧʨʦʠʟʚʦʜʠʪʴ ʧʘʨʘʣʣʝʣʴʥʳʝ ʚʝʢʪʦʨʥʳʝ ʦʧʝʨʘʮʠʠ, ʪʘʢʠʝ 

ʢʘʢ ʚʳʯʠʩʣʝʥʠʝ ʩʫʤʤʳ. 

ʇʨʠʤʝʨʳ I.3.5.  

1. ʆʜʥʦʩʚʷʟʥʳʡ ʢʦʣʴʮʝʚʦʡ ʩʧʠʩʦʢ: ʧʦʩʣʝʜʥʠʡ ʵʣʝʤʝʥʪ ʩʦʜʝʨʞʠʪ 

ʫʢʘʟʘʪʝʣʴ ʥʘ ʧʝʨʚʳʡ:  

 

 

2. ʇʦʨʷʜʦʢ ʵʣʝʤʝʥʪʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʩʳʣʢʦʡ ʥʘ ʧʝʨʚʳʡ ʵʣʝʤʝʥʪ 

ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʩʩʳʣʦʢ ʥʘ ʦʩʪʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʩʧʠʩʢʘ: 

 

  

 

3. ʉʪʨʫʢʪʫʨʘ ʠʥʪʝʨʥʝʪ ʬʦʨʫʤʦʚ ʷʚʣʷʝʪʩʷ ʠʝʨʘʨʭʠʯʝʩʢʠʤ 

ʩʧʠʩʢʦʤ: ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʦʦʙʱʝʥʠʡ ʦʙʨʘʟʫʝʪ ʣʠʥʝʡʥʳʡ 

ʩʧʠʩʦʢ. 

 

ɿʘʜʘʥʠʷ I.3.5. 

1. ʉʬʦʨʤʠʨʫʡʪʝ ʣʠʥʝʡʥʳʡ ʩʧʠʩʦʢ ʜʣʷ ʮʝʣʳʭ ʯʠʩʝʣ 1, 9, 5, 2.  

2. ʇʦʩʪʨʦʡʪʝ ʠʝʨʘʨʭʠʯʝʩʢʠʡ ʩʧʠʩʦʢ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ Food - 

ʝʜʳ, ʩʦʩʪʦʷʱʝʡ ʠʟ Vegetables - ʦʚʦʱʝʡ ʠ Fruit - ʬʨʫʢʪʦʚ. 

3. ʉʬʦʨʤʠʨʫʡʪʝ ʜʚʫʭʩʚʷʟʥʳ ʩʧʠʩʦʢ ʤʝʞʜʫ ʯʝʥʘʤʠ ʯʝʣʦʚʝʯʝʩʢʦʡ 

ʩʝʤʴʠ.  

 

https://commons.wikimedia.org/wiki/File:Circurlar_linked_list.png?uselang=ru
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ʇʦʤʦʱʴ:  

1.ʕʣʝʤʝʥʪ ʩʧʠʩʢʘ ʩʦʜʝʨʞʠʪ ʫʢʘʟʘʪʝʣʴ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʩʚʷʟʠ ʩ 

ʜʨʫʛʠʤʠ: ʦʜʠʥ ʫʢʘʟʘʪʝʣʴ ï ʣʠʥʝʡʥʳʡ, ʜʚʘ ʫʢʘʟʘʪʝʣʷ ï ʜʚʫʭʩʚʷʟʥʳʝ. 

2. ʀʝʨʘʨʭʠʯʝʩʢʠʡ ʩʧʠʩʦʢ ʩʦʩʪʦʠʪ ʠʟ ʫʨʦʚʥʝʡ. 

3. ɼʚʫʭ ʩʚʷʟʥʳʝ ʩʧʠʩʢʠ ʠʤʝʶʪ ʜʚʘ ʚʠʜʘ ʩʚʷʟʠ (ʦʪʥʦʰʝʥʠʷ). 

 

ɺʦʧʨʦʩʳ I.3.5.  

1. ʏʪʦ ʪʘʢʦʡ ʣʠʥʝʡʥʳʡ ʦʜʥʦʩʚʷʟʥʳʡ ʩʧʠʩʦʢ? 

2. ʏʪʦ ʪʘʢʦʡ ʢʦʣʴʮʝʚʦʡ ʩʧʠʩʦʢ? 

3. ʏʪʦ ʪʘʢʦʡ ʠʝʨʘʨʭʠʯʝʩʢʠʡ ʩʧʠʩʦʢ?  

 

ʊʝʩʪʳ I.3.5.  

1. ʂʘʢʠʝ ʫʢʘʟʘʪʝʣʠ ʩʦʜʝʨʞʠʪ ʵʣʝʤʝʥʪ ʜʚʫʭʩʚʷʟʥʦʛʦ ʩʧʠʩʢʘ? 

A) ʥʘ ʩʣʝʜʫʶʱʠʡ ʵʣʝʤʝʥʪ ʠ ʥʘ ʧʨʝʜʳʜʫʱʠʡ ʵʣʝʤʝʥʪ;  

B) ʥʘ ʧʝʨʚʳʡ ʵʣʝʤʝʥʪ ʠ ʥʘ ʧʦʩʣʝʜʥʠʡ ʵʣʝʤʝʥʪ;  

C) ʥʘ ʛʦʣʦʚʫ ʠ ʥʘ ʢʦʥʝʮ;  

D) ʥʘ ʧʝʨʚʳʡ ʵʣʝʤʝʥʪ ʠ ʥʘ ʩʨʝʜʥʠʡ ʵʣʝʤʝʥʪ;  

E) ʥʘ ʩʨʝʜʥʠʡ ʵʣʝʤʝʥʪ ʠ ʥʘ ʧʦʩʣʝʜʥʠʡ ʵʣʝʤʝʥʪ.  

 

2. ʏʝʤʫ ʨʘʚʥʘ ʜʣʠʥʘ ʩʧʠʩʢʘ? 

A) ʢʦʣʠʯʝʩʪʚʫ ʵʣʝʤʝʥʪʦʚ; 

B) ʢʦʣʠʯʝʩʪʚʫ ʫʢʘʟʘʪʝʣʝʡ;  

C) ʢʦʣʠʯʝʩʪʚʫ ʩʚʷʟʝʡ; 

D) ʢʦʣʠʯʝʩʪʚʫ ʟʚʝʥʴʝʚ; 

E) ʢʦʣʠʯʝʩʪʚʫ ʩʩʳʣʦʢ. 

 

3. ʂʘʢʠʝ ʧʦʣʷ ʠʤʝʶʪʩʷ ʚ ʢʦʣʴʮʝʚʦʤ ʩʧʠʩʢʝ?  

A) ʧʨʝʜʳʜʫʱʠʝ, ʜʘʥʥʳʝ, ʩʣʝʜʫʶʱʠʝ; 

B) ʛʦʣʦʚʘ, ʜʘʥʥʳʝ, ʢʦʥʝʮ; 

C) ʧʝʨʚʳʝ, ʩʨʝʜʥʠʝ, ʢʦʥʝʮ;  

D) ʧʨʝʜʳʜʫʱʠʝ, ʩʣʝʜʫʶʱʠʝ, ʢʦʥʝʮ; 

E) ʧʝʨʚʳʝ, ʩʣʝʜʫʶʱʠʝ, ʢʦʥʝʮ.  
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I.3.6. ʍʝʰ-ʪʘʙʣʠʮʳ 

ʍʝ-hʪʘʙʣʠʮr  ï ʵʪʦ ʜʠʥʘʤʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨ r ʜʘʥʥʳʭ, 

ʵʣʝʤʝʥʪʘʤʠ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʧʘʨʳ: ʢʣʶʯʠ, ʟʥʘʯʝʥʠ.̫ 

ʍʝ-hʪʘʙʣʠʮʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʦʙʱʝʥʠʝ ʦʙʳʯʥʦʛʦ ʤʘʩʩʠʚʘ. 

ʆʜʥʘʢʦ ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʢʣʶʯʦʤ ʤʘʩʩʠʚʘ ʤʦʞʝʪ ʙʳʪʴ ʪʦʣʴʢʦ ʮʝʣʦʝ 

ʯʠʩʣʦ, ʜʣʷ ʭʝʰ-ʪʘʙʣʠʮʳ ʠʤ ʤʦʞʝʪ ʙʳʪʴ ʣʶʙʦʡ ʦʙʲʝʢʪ, ʜʣʷ ʢʦʪʦʨʦʛʦ 

ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʭʝʰ-ʢʦʜ.  

ʅʘʜ ʭʝʰ-ʪʘʙʣʠʮʘʤʠ ʦʧʨʝʜʝʣʝʥʳ ʪʨʠ ʦʧʝʨʘʮʠʠ:  

- ʜʦʙʘʚʣʝʥʠʝ ʥʦʚʦʡ ʧʘʨʳ;  

- ʧʦʠʩʢ ʟʥʘʯʝʥʠʷ ʧʦ ʢʣʶʯʫ; 

- ʫʜʘʣʝʥʠʝ ʧʘʨʳ ʢʣʶʯ-ʟʥʘʯʝʥʠʝ ʧʦ ʢʣʶʯʫ. 

ʀʜʝʷ ʭʝʰʠʨʦʚʘʥʠʷ ʦʩʥʦʚʘʥʘ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʢʣʶʯʝʡ ʚ 

ʦʙʳʯʥʦʤ ʤʘʩʩʠʚʝ H[0..m-1]. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʚʳʯʠʩʣʝʥʠʝʤ ʜʣʷ ʢʘʞʜʦʛʦ ʢʣʶʯʘ ʵʣʝʤʝʥʪʘ ʥʝʢʦʪʦʨʦʡ ʭʝʰ-ʬʫʥʢʮʠʠ 

h. ʕʪʘ ʬʫʥʢʮʠʷ ʥʘ ʦʩʥʦʚʝ ʢʣʶʯʘ ʚʳʯʠʩʣʷʝʪ ʮʝʣʦʝ ʯʠʩʣʦ n, ʢʦʪʦʨʦʝ 

ʩʣʫʞʠʪ ʠʥʜʝʢʩʦʤ ʜʣʷ ʤʘʩʩʠʚʘ H. ʂʦʥʝʯʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʜʫʤʘʪʴ 

ʪʘʢʫʶ ʭʝʰ-ʬʫʥʢʮʠʶ, ʢʦʪʦʨʘʷ ʙʳ ʜʘʚʘʣʘ ʨʘʟʣʠʯʥʳʡ ʭʝʰ-ʢʦʜ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ. 

ʍʝh-ʪʘʙʣʠʮʘ ʦʧʪʠʤʠʟʠʨʦʚʘʥʘ ʜʣʷ ʙʳʩʪʨʦʛʦ ʧʦʠʩʢʘ ʵʣʝʤʝʥʪʦʚ ʟʘ 

ʩʯʝʪ ʚʳʯʠʩʣʝʥʠʷ ʘʜʨʝʩʘ (ʠʥʜʝʢʩʘ) ʵʣʝʤʝʥʪʘ, ʢʘʢ ʟʥʘʯʝʥʠʷ ʭʝh -

ʬʫʥʢʮʠʠ. ɸʨʛʫʤʝʥʪʦʤ ʭʝʰ-ʬʫʥʢʮʠʠ ʷʚʣʷʝʪʩʷ ʥʝʢʠʡ 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʩ ʵʣʝʤʝʥʪʦʤ ʢʣʶʯ ï ʝʛʦ ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ. ɼʣʷ 

ʢʘʞʜʦʛʦ ʪʠʧʘ ʜʘʥʥʳʭ ʤʦʞʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʩʚʦʶ ʭʝʰ-ʬʫʥʢʮʠʶ. 

ʆʜʥʘʢʦ ʝʩʪʴ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʭʝʰ-ʬʫʥʢʮʠʠ: ʦʥʘ ʜʦʣʞʥʘ 

ʨʘʩʧʨʝʜʝʣʷʪʴ ʢʣʶʯʠ ʧʦ ʷʯʝʡʢʘʤ ʭʝʰ-ʪʘʙʣʠʮʳ ʢʘʢ ʤʦʞʥʦ ʙʦʣʝʝ 

ʨʘʚʥʦʤʝʨʥʦ, ʠ ʜʦʣʞʥʘ ʧʨʦʩʪʦ ʚʳʯʠʩʣʷʪʴʩʷ.  

ɺʳʧʦʣʥʝʥʠʝ ʦʧʝʨʘʮʠʠ ʚ ʭʝʰ-ʪʘʙʣʠʮʝ ʥʘʯʠʥʘʝʪʩʷ ʩ ʚʳʯʠʩʣʝʥʠʷ 

ʭʝʰ-ʬʫʥʢʮʠʠ ʦʪ ʢʣʶʯʘ. ʇʦʣʫʯʝʥʥʦʝ ʭʝʰ-ʟʥʘʯʝʥʠʝ i = hash (key) 

ʠʛʨʘʝʪ ʨʦʣʴ ʠʥʜʝʢʩʘ ʚ ʤʘʩʩʠʚʝ H. ɿʘʪʝʤ, ʚʳʧʦʣʥʷʝʤʘʷ ʦʧʝʨʘʮʠʷ 

(ʜʦʙʘʚʣʝʥʠʝ, ʧʦʠʩʢ ʠʣʠ ʫʜʘʣʝʥʠʝ), ʧʝʨʝʥʘʧʨʘʚʣʷʝʪʩʷ ʢ ʦʙʲʝʢʪʫ, 

ʢʦʪʦʨʳʡ ʭʨʘʥʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʷʯʝʡʢʝ ʤʘʩʩʠʚʘ H[i]. 

ʅʘ ʨʠʩʫʥʢʝ 1.3.6.A ʧʦʢʘʟʘʥʦ, ʯʪʦ ʠʥʜʝʢʩʘʤʠ ʢʣʶʯʝʡ ʚ ʭʝʰ-

ʪʘʙʣʠʮʝ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪ ʭʝʰ-ʬʫʥʢʮʠʠ h, ʧʨʠʤʝʥʸʥʥʦʡ ʢ ʢʣʶʯʫ. 

https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D1%80%D1%83%D0%BA%D1%82%D1%83%D1%80%D0%B0_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
http://ru.wikipedia.org/wiki/%D0%A5%D0%B5%D1%88-%D1%82%D0%B0%D0%B1%D0%BB%D0%B8%D1%86%D0%B0
http://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%B4%D0%B5%D0%BA%D1%81%D0%BD%D1%8B%D0%B9_%D0%BC%D0%B0%D1%81%D1%81%D0%B8%D0%B2
https://ru.wikipedia.org/wiki/%D0%A5%D0%B5%D1%88-%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D1%8F
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ʊʘʢ ʞʝ ʵʪʦʪ ʨʠʩʫʥʦʢ ʠʣʣʶʩʪʨʠʨʫʝʪ ʦʜʥʫ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ. ʇʨʠ 

ʜʦʩʪʘʪʦʯʥʦ ʤʘʣʝʥʴʢʦʤ ʟʥʘʯʝʥʠʠ ʨʘʟʤʝʨʘ ʭʝʰ-ʪʘʙʣʠʮʳ m ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʣʠʯʝʩʪʚʫ ʢʣʶʯʝʡ n ʠʣʠ ʧʨʠ ʧʣʦʭʦʡ ʭʝʰ-ʬʫʥʢʮʠʠ, 

ʤʦʞʝʪ ʩʣʫʯʠʪʴʩʷ ʪʘʢ, ʯʪʦ ʜʚʘ ʢʣʶʯʘ ʙʫʜʫʪ ʭʝʰʠʨʦʚʘʥʥʳ ʚ ʦʜʥʫ ʠ ʪʫ 

ʞʝ ʷʯʝʡʢʫ ʤʘʩʩʠʚʘ H. ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ ʥʘʟʳʚʘʝʪʩʷ ʢʦʣʣʠʟʠʝʡ. 

ʍʦʨʦʰʠʝ ʭʝʰ-ʬʫʥʢʮʠʠ ʩʪʨʝʤʷʪʩʷ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʚʝʨʦʷʪʥʦʩʪʴ 

ʢʦʣʣʠʟʠʡ, ʦʜʥʘʢʦ, ʫʯʠʪʳʚʘʷ ʪʦ, ʯʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ 

ʢʣʶʯʝʡ ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʴʰʝ ʨʘʟʤʝʨʘ ʥʘʰʝʡ ʭʝʰ-ʪʘʙʣʠʮʳ H, ʚʩʸ ʞʝ 

ʠʟʙʝʞʘʪʴ ʠʭ ʚʨʷʜ ʣʠ ʫʜʘʩʪʩʷ. ʅʘ ʵʪʦʪ ʩʣʫʯʘʡ ʠʤʝʶʪʩʷ ʥʝʩʢʦʣʴʢʦ 

ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʨʘʟʨʝʰʝʥʠʷ ʢʦʣʣʠʟʠʡ. ʆʩʥʦʚʥʳʝ ʠʟ ʥʠʭ ʤʳ ʠ 

ʨʘʩʩʤʦʪʨʠʤ ʜʘʣʝʝ. 

 
ʈʠʩʫʥʦʢ 1.3.6.A. ʉʭʝʤʘ ʠʥʜʝʢʩʘʮʠʠ ʢʣʶʯʝʡ ʚ ʭʝʰ-ʪʘʙʣʠʮʝ. 

ʍʝ-hʪʘʙʣʠʮʘ ʩʦʜʝʨʞʠʪ ʥʝʢʦʪʦʨʳʡ ʤʘʩʩʠʚ ʅ, ʵʣʝʤʝʥʪʳ ʢʦʪʦʨʦʛʦ 

ʝʩʪʴ ʩʧʠʩʢʠ ʧʘʨ (ʭʝʰ-ʪʘʙʣʠʮʘ, ʮʝʧʦʯʢʠ) ʠʣʠ ʧʘʨʳ (ʭʝʰ-ʪʘʙʣʠʮʘ, 

ʦʪʢʨʳʪʘ ̫ʘʜʨʝʩʘʮʠ)̫. 

ʉʫʱʝʩʪʚʫʶʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʚʘʨʠʘʥʪʘ ʭʝʰ-ʪʘʙʣʠʮ: ʭʝʰʠʨʦʚʘʥʠʝ ʩ 

ʮʝʧʦʯʢʘʤʠ (ʦʪʢʨʳʪʦʝ ʭʝʰʠʨʦʚʘʥʠʝ) ʠ ʭʝʰʠʨʦʚʘʥʠʝ ʩ ʦʪʢʨʳʪʦʡ 

ʘʜʨʝʩʘʮʠʝʡ (ʟʘʢʨʳʪʦʝ ʭʝʰʠʨʦʚʘʥʠʝ).  

ʍʝʰʠʨʦʚʘʥʠʝ ʩ ʮʝʧʦʯʢʘʤʠ. ɺ ʩʣʫʯʘʝ ʭʝʰʠʨʦʚʘʥʠʷ ʩ ʮʝʧʦʯʢʘʤʠ, 

ʦʙʲʝʜʠʥʷʶʪʩʷ ʵʣʝʤʝʥʪʳ, ʭʝʰʠʨʦʚʘʥʥʳʝ ʚ ʦʜʥʫ ʠ ʪʫ ʞʝ ʷʯʝʡʢʫ, 

ʚ ʩʚʷʟʥʳʡ ʩʧʠʩʦʢ. ʅʘ ʨʠʩʫʥʢʝ 1.3.6.B ʧʦʢʘʟʘʥʦ ʭʝʰʠʨʦʚʘʥʠʝ ʩ 

ʮʝʧʦʯʢʘʤʠ. 

https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%81%D1%81%D0%B8%D0%B2_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
http://ru.wikipedia.org/wiki/%D0%A1%D0%B2%D1%8F%D0%B7%D0%BD%D1%8B%D0%B9_%D1%81%D0%BF%D0%B8%D1%81%D0%BE%D0%BA
https://bitsofmind.files.wordpress.com/2008/07/hash1.jpg
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ʈʠʩʫʥʦʢ 1.3.6.B. ʍʝʰʠʨʦʚʘʥʠʝ ʩ ʮʝʧʦʯʢʘʤʠ. 

ɿʜʝʩʴ ʵʣʝʤʝʥʪʳ H(K2) ʠ H(K3) ʭʝʰʠʨʦʚʘʥʳ ʚ ʦʜʥʫ ʷʯʝʡʢʫ, 

ʧʦʵʪʦʤʫ ʦʥʠ ʦʙʲʝʜʝʥʝʥʳ ʚ ʩʚʷʟʥʳʡ ʩʧʠʩʦʢ. 

ʀʜʝʷ ʦʙʥʘʨʫʞʝʥʠʷ ʢʦʣʣʠʟʠʡ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʘ. ɽʩʣʠ ʧʨʠ 

ʜʦʙʘʚʣʝʥʠʠ ʵʣʝʤʝʥʪʦʚ ʚ ʭʝʰ-ʪʘʙʣʠʮʫ ʚ ʟʘʜʘʥʥʫʶ ʷʯʝʡʢʫ ʤʳ 

ʚʩʪʨʝʯʘʝʤ ʩʩʳʣʢʫ ʥʘ ʵʣʝʤʝʥʪ ʩʚʷʟʥʦʛʦ ʩʧʠʩʢʘ, ʪʦ ʩʣʫʯʘʝʪʩʷ 

ʢʦʣʣʠʟʠʷ. ʊʘʢ, ʤʳ ʧʨʦʩʪʦ ʚʩʪʘʚʣʷʝʤ ʥʘʰ ʵʣʝʤʝʥʪ ʢʘʢ ʫʟʝʣ ʚ ʩʧʠʩʦʢ. 

ʇʨʠ ʧʦʠʩʢʝ ʤʳ ʧʨʦʭʦʜʠʤ ʧʦ ʮʝʧʦʯʢʘʤ, ʩʨʘʚʥʠʚʘʷ ʢʣʶʯʠ ʤʝʞʜʫ 

ʩʦʙʦʡ ʥʘ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʴ, ʧʦʢʘ ʥʝ ʜʦʙʝʨʸʤʩʷ ʜʦ ʥʫʞʥʦʛʦ. ʇʨʠ 

ʫʜʘʣʝʥʠʠ ʩʠʪʫʘʮʠʷ ʪʘʢʘʷ ʞʝ. 

ʇʨʦʮʝʜʫʨʘ ʚʩʪʘʚʢʠ ʚʳʧʦʣʥʷʝʪʩʷ ʟʘ O(1) ʚʨʝʤʝʥʠ, ʫʯʠʪʳʚʘʷ ʪʦ, 

ʯʪʦ ʤʳ ʧʨʝʜʧʦʣʘʛʘʝʤ ʦʪʩʫʪʩʪʚʠʝ ʚʩʪʘʚʣʷʝʤʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʪʘʙʣʠʮʝ. 

ɺʨʝʤʷ ʧʦʠʩʢʘ ʥʝ ʙʦʣʴʰʝ, ʯʝʤ O(n), ʠ ʨʘʚʥʦ O(n), ʝʩʣʠ ʚʩʝ ʵʣʝʤʝʥʪʳ 

ʭʝʰʠʨʫʶʪʩʷ ʚ ʝʜʠʥʩʪʚʝʥʥʫʶ ʷʯʝʡʢʫ.  

ʍʝʰʠʨʦʚʘʥʠʝ ʩ ʦʪʢʨʳʪʦʡ ʘʜʨʝʩʘʮʠʝʡ. ɺ ʩʣʫʯʘʝ ʤʝʪʦʜʘ 

ʦʪʢʨʳʪʦʡ ʘʜʨʝʩʘʮʠʠ ʚʩʝ ʵʣʝʤʝʥʪʳ ʭʨʘʥʷʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʭʝʰ-

ʪʘʙʣʠʮʝ, ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʚʷʟʘʥʥʳʭ ʩʧʠʩʢʦʚ. ɺ ʦʪʣʠʯʠʠ ʦʪ 

ʭʝʰʠʨʦʚʘʥʠʷ ʩ ʮʝʧʦʯʢʘʤʠ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʦʜʘ ʦʪʢʨʳʪʦʡ 

ʘʜʨʝʩʘʮʠʠ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʭʝʰ-ʪʘʙʣʠʮʘ ʦʢʘʞʝʪʩʷ 

ʧʦʣʥʦʩʪʴʶ ʟʘʧʦʣʥʝʥʥʦʡ, ʪʘʢ ʯʪʦ ʙʫʜʝʪ ʥʝʚʦʟʤʦʞʥʦ ʜʦʙʘʚʣʷʪʴ ʚ ʥʝʸ 

ʥʦʚʳʝ ʵʣʝʤʝʥʪʳ. ʊʘʢ ʯʪʦ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ 

ʨʝʰʝʥʠʝʤ ʤʦʞʝʪ ʙʳʪʴ ʜʠʥʘʤʠʯʝʩʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʘ ʭʝʰ-

ʪʘʙʣʠʮʳ, ʩ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʝʸ ʧʝʨʝʩʪʨʦʡʢʦʡ. 

ɼʣʷ ʨʘʟʨʝʰʝʥʠʷ ʞʝ ʢʦʣʣʠʟʠʡ ʧʨʠʤʝʥʷʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʧʦʜʭʦʜʦʚ. 

http://ru.wikipedia.org/wiki/%D0%A1%D0%B2%D1%8F%D0%B7%D0%BD%D1%8B%D0%B9_%D1%81%D0%BF%D0%B8%D1%81%D0%BE%D0%BA
https://bitsofmind.files.wordpress.com/2008/07/hash2.jpg
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ʉʘʤʳʡ ʧʨʦʩʪʦʡ ʠʟ ʥʠʭ ï ʵʪʦ ʤʝʪʦʜ ʣʠʥʝʡʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʢʦʣʣʠʟʠʠ ʩʣʝʜʫʶʱʠʝ ʟʘ ʪʝʢʫʱʝʡ ʷʯʝʡʢʠ 

ʧʨʦʚʝʨʷʶʪʩʷ ʦʜʥʘ ʟʘ ʜʨʫʛʦʡ, ʧʦʢʘ ʥʝ ʥʘʡʜʸʪʩʷ ʧʫʩʪʘʷ ʷʯʝʡʢʘ, ʢʫʜʘ ʠ 

ʧʦʤʝʱʘʝʪʩʷ ʥʘʰ ʵʣʝʤʝʥʪ. ʊʘʢ, ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʧʦʩʣʝʜʥʝʛʦ ʠʥʜʝʢʩʘ 

ʪʘʙʣʠʮʳ, ʤʳ ʧʝʨʝʩʢʘʢʠʚʘʝʤ ʚ ʥʘʯʘʣʦ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʪʘʙʣʠʮʫ ʢʘʢ 

çʮʠʢʣʠʯʥʳʡè ʤʘʩʩʠʚ. ʅʘ ʨʠʩʫʥʢʝ 1.3.6.C ʧʦʢʘʟʘʥʦ ʭʝʰʠʨʦʚʘʥʠʝ 

ʤʝʪʦʜʦʤ ʣʠʥʝʡʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

 
ʈʠʩʫʥʦʢ 1.3.6.C. ʍʝʰʠʨʦʚʘʥʠʝ ʤʝʪʦʜʦʤ ʣʠʥʝʡʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʃʠʥʝʡʥʦʝ ʭʝʰʠʨʦʚʘʥʠʝ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ ʨʝʘʣʠʟʫʝʪʩʷ, ʦʜʥʘʢʦ 

ʩ ʥʠʤ ʩʚʷʟʘʥʘ ʩʫʱʝʩʪʚʝʥʥʘʷ ʧʨʦʙʣʝʤʘ ï ʢʣʘʩʪʝʨʠʟʘʮʠʷ. ʕʪʦ ʷʚʣʝʥʠʝ 

ʩʦʟʜʘʥʠʷ ʜʣʠʥʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʟʘʥʷʪʳʭ ʷʯʝʝʢ, ʢʦʪʦʨʦʝ 

ʫʚʝʣʠʯʠʚʘʝʪ ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʧʦʠʩʢʘ ʚ ʪʘʙʣʠʮʝ. ɼʣʷ ʩʥʠʞʝʥʠʷ ʵʬʬʝʢʪʘ 

ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʨʫʛʘʷ ʩʪʨʘʪʝʛʠʷ ʨʘʟʨʝʰʝʥʠʷ ʢʦʣʣʠʟʠʡ 

ï ʜʚʦʡʥʦʝ ʭʝʰʠʨʦʚʘʥʠʝ. ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʵʪʦʡ ʩʪʨʘʪʝʛʠʠ ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʪʦʤ, ʯʪʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʰʘʛʘ ʩʤʝʱʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠ 

ʢʦʣʣʠʟʠʠ ʚ ʷʯʝʡʢʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʨʫʛʘʷ ʭʝʰ-ʬʫʥʢʮʠʷ, ʚʤʝʩʪʦ 

ʣʠʥʝʡʥʦʛʦ ʩʤʝʱʝʥʠʷ ʥʘ ʦʜʥʫ ʧʦʟʠʮʠʶ. 

ʆʜʥʦʡ ʠʟ ʩʣʦʞʥʳʭ ʚʦʧʨʦʩʦʚ ʨʝʘʣʠʟʘʮʠʠ ʭʝʰʠʨʦʚʘʥʠʷ ʩ 

ʦʪʢʨʳʪʦʡ ʘʜʨʝʩʘʮʠʝʡ ï ɻ ʪʦ ʦʧʝʨʘʮʠʷ ʫʜʘʣʝʥʠʷ ʵʣʝʤʝʥʪʘ. ɼʝʣʦ ʚ ʪʦʤ, 

ʯʪʦ ʝʩʣʠ ʤʳ ʧʨʦʩʪʦ ʫʜʘʣʠʤ ʥʝʢʠʡ ʵʣʝʤʝʥʪ ʠʟ ʭʝʰ-ʪʘʙʣʠʮʳ, ʪʦ 

ʩʜʝʣʘʝʤ ʥʝʚʦʟʤʦʞʥʳʤ ʧʦʠʩʢ ʢʣʶʯʘ, ʪʘʢ ʢʘʢ ʚ ʧʨʦʮʝʩʩʝ ʚʩʪʘʚʢʠ 

ʢʦʪʦʨʦʛʦ ʪʝʢʫʱʘʷ ʷʯʝʡʢʘ ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʦʣʥʝʥʥʦʡ. ʊʘʢ, ʤʳ ʤʦʞʝʤ 

ʧʦʤʝʯʘʪʴ ʦʯʠʱʝʥʥʳʝ ʷʯʝʡʢʠ ʢʘʢʦʡ-ʪʦ ʤʝʪʢʦʡ, ʯʪʦʙʳ ʚʧʦʩʣʝʜʩʪʚʠʠ 

ʵʪʦ ʫʯʠʪʳʚʘʪʴ. 

https://bitsofmind.files.wordpress.com/2008/07/hash3.jpg


 

 86 

ɺ ʥʝʢʦʪʦʨʳʭ ʩʧʝʮʠʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʫʜʘʸʪʩʷ ʠʟʙʝʞʘʪʴ ʢʦʣʣʠʟʠʡ 

ʚʦʦʙʱʝ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʚʩʝ ʢʣʶʯʠ ʵʣʝʤʝʥʪʦʚ ʠʟʚʝʩʪʥʳ ʟʘʨʘʥʝʝ (ʠʣʠ 

ʦʯʝʥʴ ʨʝʜʢʦ ʤʝʥʷʶʪʩʷ), ʪʦ ʜʣʷ ʥʠʭ ʤʦʞʥʦ ʥʘʡʪʠ ʥʝʢʦʪʦʨʫʶ 

ʩʦʚʝʨʰʝʥʥʫʶ ʭʝʰ-ʬʫʥʢʮʠʶ, ʢʦʪʦʨʘʷ ʨʘʩʧʨʝʜʝʣʠʪ ʠʭ ʧʦ ʷʯʝʡʢʘʤ 

ʭʝʰ-ʪʘʙʣʠʮʳ ʙʝʟ ʢʦʣʣʠʟʠʡ. ʍʝʰ-ʪʘʙʣʠʮʳ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ 

ʧʦʜʦʙʥʳʝ ʭʝʰ-ʬʫʥʢʮʠʠ, ʥʝ ʥʫʞʜʘʶʪʩʷ ʚ ʤʝʭʘʥʠʟʤʝ ʨʘʟʨʝʰʝʥʠʷ 

ʢʦʣʣʠʟʠʡ ʠ ʥʘʟʳʚʘʶʪʩʷ ʭʝʰ-ʪʘʙʣʠʮʘʤʠ ʩ ʧʨʷʤʦʡ ʘʜʨʝʩʘʮʠʝʡ. 

ɽʩʣʠ ʭʝʰ-ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʷʝʪ n ʢʣʶʯʝʡ ʧʦ m ʷʯʝʡʢʘʤ 

ʪʘʙʣʠʮʳ ʨʘʚʥʦʤʝʨʥʦ, ʪʦ ʚ ʢʘʞʜʦʤ ʩʧʠʩʢʝ ʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴʩʷ ʧʦʨʷʜʢʘ 

n/m ʢʣʶʯʝʡ.  

ɿʥʘʯʝʥʠʝ n/m, ʧʦʣʫʯʝʥʥʦʝ ʜʝʣʝʥʠʝʤ ʯʠʩʣʘ ʭʨʘʥʠʤʳʭ ʵʣʝʤʝʥʪʦʚ 

n ʥʘ ʨʘʟʤʝʨ ʤʘʩʩʠʚʘ H (ʯʠʩʣʦ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʭʝʰ-ʬʫʥʢʮʠʠ) m, 

ʥʘʟʳʚʘʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʟʘʧʦʣʥʝʥʠʷ ʭʝʰ-ʪʘʙʣʠʮʳ ï load factor. 

ʕʪʦ ʟʥʘʯʝʥʠʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʧʘʨʘʤʝʪʨʦʤ, ʦʪ ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʠʪ 

ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ.  

ʊʝʧʝʨʴ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʭʝ-hʬʫʥʢʮʠʷʤ: 

ï ʬʫʥʢʮʠʷ ʜʦʣʞʥʘ ʚʦʟʚʨʘʱʘʪʴ 32-ʙʠʪʥʦʝ ʮʝʣʦʝ ʟʥʘʯʝʥʠʝ; 

ï ʬʫʥʢʮʠʷ ʜʦʣʞʥʘ ʧʦʣʫʯʘʪʴ ʥʘ ʚʭʦʜʝ ʥʝ ʧʫʩʪʫʶ ʩʪʨʦʢʫ ʙʝʟ ʷʚʥʦ 

ʟʘʜʘʥʥʦʡ ʜʣʠʥʳ; 

ï ʬʫʥʢʮʠʷ ʜʦʣʞʥʘ ʜʘʚʘʪʴ ʢʘʢ ʤʦʞʥʦ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʭʝʰ-ʟʥʘʯʝʥʠʷ; 

 

ʇʨʠʤʝʨʳ I.3.6.  

ʇʨʠ ʚʩʪʘʚʢʝ ʚ ʭʝʰ-ʪʘʙʣʠʮʫ ʨʘʟʤʝʨʦʤ 365 ʷʯʝʝʢ ʚʩʝʛʦ ʣʠʰʴ 23-ʭ 

ʵʣʝʤʝʥʪʦʚ ʚʝʨʦʷʪʥʦʩʪʴ ʢʦʣʣʠʟʠʠ ʙʫʜʝʪ ʧʨʝʚʳʰʘʪʴ 50%, ʝʩʣʠ 

ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ ʤʦʞʝʪ ʨʘʚʥʦʚʝʨʦʷʪʥʦ ʧʦʧʘʩʪʴ ʚ ʣʶʙʫʶ ʷʯʝʡʢʫ 

(ʩʤʦʪʨʠʪʝ ʧʘʨʘʜʦʢʩ ʜʥʝʡ ʨʦʞʜʝʥʠʷ).  

 

ɿʘʜʘʥʠʷ I.3.6. 

1. ʇʦʩʪʨʦʡʪʝ ʭʝ-hʪʘʙʣʠʮʫ ʤʝʪʦʜʦʤ ʮʝʧʦʯʢʠ, ʚ ʢʦʪʦʨʦʡ ʢʣʶʯʘʤʠ 

ʙʫʜʫʪ ʥʘʟʚʘʥʠʷ ʦʙʣʘʩʪʥʳʭ ʮʝʥʪʨʦʚ ʥʘʰʝʡ ʩʪʨʘʥʳ, ʘ ʟʥʘʯʝʥʠʷʤʠ ï 

ʮʝʣrʝ ʯʠʩʣʘ. 

2. ʇʦʩʪʨʦʡʪʝ ʭʝʰ-ʪʘʙʣʠʮʫ ʤʝʪʦʜʦʤ ʦʪʢʨʳʪʦʡ ʘʜʨʝʩʘʮʠʠ, ʚ 

ʢʦʪʦʨʦʡ ʢʣʶʯʘʤʠ ʙʫʜʫʪ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʚ ʧʨʦʛʨʘʤʤʝ, ʘ ʟʥʘʯʝʥʠʷʤʠ 

ï ʠʭ ʘʜʨʝʩʘ. 

https://ru.wikipedia.org/wiki/%D0%A5%D0%B5%D1%88%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5#.D0.98.D0.B4.D0.B5.D0.B0.D0.BB.D1.8C.D0.BD.D0.BE.D0.B5_.D1.85.D0.B5.D1.88.D0.B8.D1.80.D0.BE.D0.B2.D0.B0.D0.BD.D0.B8.D0.B5
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D1%80%D0%B0%D0%B4%D0%BE%D0%BA%D1%81_%D0%B4%D0%BD%D0%B5%D0%B9_%D1%80%D0%BE%D0%B6%D0%B4%D0%B5%D0%BD%D0%B8%D1%8F
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3. ʇʦʩʪʨʦʡʪʝ ʭʝʰ-ʪʘʙʣʠʮʫ ʩʪʫʜʝʥʪʦʚ ʤʝʪʦʜʦʤ ʣʠʥʝʡʥʦʛʦ 

ʭʝʰʠʨʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʦʡ ʢʣʶʯʘʤʠ ʙʫʜʫʪ ʌʀʆ, ʘ ʟʥʘʯʝʥʠʷʤʠ ïʀʀʅ. 

ʇʦʤʦʱʴ:  

ʀʩʧʦʣʴʟʫʡʪʝ ʦʧʨʝʜʝʣʝʥʠʝ ʭʝʰ-ʪʘʙʣʠʮʳ ʠ ʤʝʪʦʜʳ ʠʭ 

ʧʦʩʪʨʦʝʥʠʷ. 

 

ɺʦʧʨʦʩʳ I.3.6.  

1. ɺ ʢʘʢʠʭ ʩʣʫʯʘʷʭ ʚʦʟʤʦʞʥʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʢʦʣʣʠʟʠʡ? 

2. ɺ ʢʘʢʦʤ ʩʣʫʯʘʝ ʧʦʠʩʢ ʚ ʭʝʰ-ʪʘʙʣʠʮʘʭ ʥʝʚʦʟʤʦʞʝʥ? 

3. ʂʘʢ ʚʳʙʠʨʘʝʪʩʷ ʤʝʪʦʜ ʠʟʤʝʥʝʥʠʷ ʘʜʨʝʩʘ ʧʨʠ 

ʧʦʚʪʦʨʥʦʤ ʭʝʰʠʨʦʚʘʥʠʠ? 

 

ʊʝʩʪʳ I.3.6.  

1. ʂʘʢʠʝ ʦʧʝʨʘʮʠʠ ʦʧʨʝʜʣʝʥʳ ʥʘʜ ʭʝʰ-ʪʘʙʣʠʮʘʤʠ?  

A) ʜʦʙʘʚʣʝʥʠʝ ʥʦʚʦʡ ʧʘʨʳ, ʧʦʠʩʢ ʟʥʘʯʝʥʠʷ ʧʦ ʢʣʶʯʫ, 

ʫʜʘʣʝʥʠʝ ʧʘʨʳ ʢʣʶʯ-ʟʥʘʯʝʥʠʝ ʧʦ ʢʣʶʯʫ  

B) ʜʦʙʘʚʣʝʥʠʝ ʥʦʚʦʡ ʧʘʨʳ;  

C) ʧʦʠʩʢ ʟʥʘʯʝʥʠʷ ʧʦ ʢʣʶʯʫ;  

D) ʫʜʘʣʝʥʠʝ ʧʘʨʳ ʢʣʶʯ-ʟʥʘʯʝʥʠʝ ʧʦ ʢʣʶʯʫ;  

E) ʜʦʙʘʚʣʝʥʠʝ ʥʦʚʦʡ ʧʘʨʳ, ʧʦʠʩʢ ʟʥʘʯʝʥʠʷ ʧʦ ʢʣʶʯʫ.  

 

2. ʏʪʦ ʪʘʢʦʝ ʢʦʣʣʠʟʠʷ? 

A) ʦʜʠʥ ʢʣʶʯ ʭʝʰʠʨʫʝʪʩʷ ʚ ʦʜʥʫ ʷʯʝʡʢʫ; 

B) ʦʜʠʥ ʢʣʶʯ ʭʝʰʠʨʫʝʪʩʷ ʚ ʜʚʝ ʷʯʝʡʢʠ; 

C) ʜʚʘ ʢʣʶʯʘ ʭʝʰʠʨʫʶʪʩʷ ʚ ʦʜʥʫ ʷʯʝʡʢʫ; 

D) ʜʚʘ ʢʣʶʯʘ ʭʝʰʠʨʫʶʪʩʷ ʚ ʜʚʝ ʷʯʝʡʢʠ; 

E) ʤʥʦʛ ʢʣʶʯʝʡ ʭʝʰʠʨʫʶʪʩʷ ʚ ʤʥʦʛʦ ʷʯʝʝʢ; 

 

3. ʏʪʦ ʥʫʞʥʦ ʫʢʘʟʘʪʴ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʭʝʰ-ʪʘʙʣʠʮʳ?  

A) ʢʣʶʯʠ, ʟʥʘʯʝʥʠʷ; 

B) ʚʝʨʪʠʢʘʣʴʥʳʝ ʠʥʜʝʢʩʳ, ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʠʥʜʝʢʩʳ;  

C) ʢʣʶʯʠ, ʠʥʜʝʢʩʳ;  

D) ʠʥʜʝʢʩʳ, ʟʥʘʯʝʥʠʷ;  

E) ʧʨʷʤʳʝ ʘʜʨʝʩʘ ʵʣʝʤʝʥʪʘ, ʢʣʶʯʠ.  
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I.3.7. ɻʨʘʬʳ ʠ ʜʝʨʝʚʴʷ 

ɻʨʘʬ ï ʜʠʥʘʤʠʯʝʩʢʘʷ ʩʝʪʝʚʘʷ ʩʚʷʟʥʘʷ ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʤʥʦʞʝʩʪʚʦʤ ʧʘʨ, ʥʘʟʚrʘʝʤʳʭ ʚʝʨʰʠʥʘʤʠ ʠ ʨʝʙʨʘʤʠ. 

ʂʘʞʜʘʷ ʚʝʨʰʠʥʘ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʘ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʜʨʫʛʠʤʠ 

ʚʝʨʰʠʥʘʤʠ ʠʣʠ ʩ ʩʘʤʦʡ ʩʦʙʦʡ ʧʨʠ ʧʦʤʦʱʠ ʨʝʙʝʨ ʠ ʚʝʨʰʠʥʳ, ʥʝ 

ʦʙʨʘʟʫʶʱʫ ʁ ʠʝʨʘʨʭʠʶ. ʌʦʨʤʘʣʴʥʦ ʛʨʘʬ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 

ʤʥʦʞʝʩʪʚʦ ʧʘʨ G = (V, E), ʛʜʝ V ï ʤʥʦʞʝʩʪʚʦ ʚʝʨʰʠʥ, E ï ʤʥʦʞʝʩʪʚʦ 

ʨyʙʝʨ, ʬʘʢʪʠʯʝʩʢʠ ʝʩʪʴ ʦʪʥʦʰʝʥʠʝ ʥʘ ʤʥʦʞʝʩʪʚʝ V, ʪ.ʝ. VVE ³Ì . 

ɺʝʨʰʠʥʳ ʠ ʨʸʙʨʘ ʛʨʘʬʘ ʥʘʟʳʚʘʶʪʩʷ ʪʘʢʞʝ ʵʣʝʤʝʥʪʘʤʠ ʛʨʘʬʘ. ʏʠʩʣʦ 

ʚʝʨʰʠʥ ʚ ʛʨʘʬʝ |V| ʷʚʣʷʝʪʩʷ ʧʦʨʷʜʢʦʤ ʛʨʘʬʘ, ʘ ʯʠʩʣʦ 

ʨʸʙʝʨ |E| ï ʨʘʟʤʝʨʦʤ ʛʨʘʬʘ. 

ɻʦʚʦʨʷʪ, ʯʪʦ ʚ ʛʨʘʬʝ ʨʝʙʨʦ Exxe ji Í= ),( ʩʦʝʜʠʥʷʝʪ ʚʝʨʰʠʥʳ 

VxiÍ ʠ ,Vx jÍ  i= 1, 2, é ; j=1, 2, é . ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʝʨʰʠʥʳ 

VxiÍ ʠ Vx jÍ  ʦʛʨʘʥʠʯʠʚʘʝʪ ʨʝʙʨʦ Exxe ji Í= ),( , ʪ.ʝ. ʦʥʠ 

ʷʚʣʷʶʪʩʷ ʢʦʥʮʝʚʳʤʠ ʚʝʨʰʠʥʘʤʠ (ʢʦʥʮʘʤʠ) ʨʝʙʨʘ. 

ʂʘʩʘʪʝʣʴʥʦ ʨʸʙʝʨ ʛʨʘʬʘ ʤʦʞʥʦ ʚʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʦʧʨʝʜʝʣʝʥʠʷ:  

1. ɼʚʘ ʨʝʙʨʘ ʛʨʘʬʘ ʷʚʣʷʶʪʩʷ ʩʤʝʞʥʳʤʠ, ʝʩʣʠ ʦʥʠ ʠʤʝʶʪ 

ʦʙʱʫʶ ʢʦʥʮʝʚʫʶ ʚʝʨʰʠʥʫ; 

2. ʈʝʙʨʘ ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʢʦʥʮʝʚʳʤʠ ʚʝʨʰʠʥʘʤʠ ʥʘʟʳʚʘʶʪʩʷ 

ʢʨʘʪʥʳʤʠ ʨyʙʨʘʤʠ; 

3. ʈʝʙʨʦ ʛʨʘʬʘ ʥʘʟʳʚʘʝʪʩʷ ʧʝʪʣʸʡ, ʝʩʣʠ ʝʛʦ ʢʦʥʮʳ ʩʦʚʧʘʜʘʶʪ, 

ʪʦ ʝʩʪʴ ),( ii xxe= . 

ɿʘʤʝʯʘʥʠʝ 1.3.7: ʇʨʠ ʧʦʜʩʯʝʪʝ ʩʪʝʧʝʥʠ ʚʝʨʰʠʥ ʧʝʪʣʠ, ʨʝʙʨʦ 

ʩʯʠʪʘʝʪʩ̫ ʜʚʘʞʜʳ. 

ʇʦ ʦʪʥʦʰʝʥʠʶ ʚʝʨʰʠʥ ʛʨʘʬʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʧʨʝʜʝʣʷʶʪʩʷ:  

1. ɼʚʝ ʚʝʨʰʠʥʳ ʥʘʟʳʚʘʶʪʩʷ ʩʤʝʞʥʳʤʠ, ʝʩʣʠ ʦʥʠ ʷʚʣʷʶʪʩʷ 

ʢʦʥʮʝʚʳʤʠ ʚʝʨʰʠʥʘʤʠ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʨʝʙʨʘ;  

2. ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʚʝʨʰʠʥʘ ʠʥʮʠʜʝʥʪʥʘ ʨʝʙʨʫ (ʨʝʙʨʦ 

ʠʥʮʠʥʜʝʥʪʥʦ ʚʝʨʰʠʥʝ), ʝʩʣʠ ʦʥʘ ʷʚʣʷʝʪʩʷ ʢʦʥʮʝʚʦʡ ʚʝʨʰʠʥʦʡ ʵʪʦʛʦ 

ʨʝʙʨʘ; 

3. ʉʪʝʧʝʥʴʶ ʚʝʨʰʠʥʳ ʥʘʟʳʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʨʸʙʝʨ, 

ʠʥʮʠʜʝʥʪʥʳʭ ʵʪʦʡ ʚʝʨʰʠʥʝ, ʧʨʠ ɻʪʦʤ ʧʝʪʣʠ ʩʯʠʪʘʶʪ ʜʚʘʞʜʳ. 
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4. ɺʝʨʰʠʥʘ ʥʘʟʳʚʘʝʪʩʷ ʚʠʩʷʯʝʡ (ʣʠʩʪʦʤ), ʝʩʣʠ ʦʥʘ ʷʚʣʷʝʪʩʷ 

ʢʦʥʮʦʤ ʨʦʚʥʦ ʦʜʥʦʛʦ ʨʝʙʨʘ, ʪ.ʝ. ʩʪʝʧʝʥʴ ʚʠʩʷʯʝʡ ʚʝʨʰʠʥʳ ʨʘʚʥʘ 1;  

5. ɺʝʨʰʠʥʘ ʥʘʟʳʚʘʝʪʩʷ ʠʟʦʣʠʨʦʚʘʥʥʦʡ, ʝʩʣʠ ʦʥʘ ʥʝ 

ʠʥʮʠʥʜʝʥʪʥʘ ʥʠ ʦʜʥʦʤʫ ʨʝʙʨʫ, ʪ.ʝ. ʩʪʝʧʝʥʴ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʚʝʨʰʠʥʳ 

ʨʘʚʥʘ 0; 

ʀʤʝʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʛʨʘʬʘ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʪʠʧʦʚ ʛʨʘʬʦʚ 

ʤʦʞʥʦ ʚʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʦʧʨʝʜʝʣʝʥʠʷ: 

3. ɽʩʣʠ ʤʥʦʞʝʩʪʚʘ V ʠ E ʢʦʥʝʯʥʳ, ʪʦ ʛʨʘʬ ʥʘʟʳʚʘʝʪʩʷ ʢʦʥʝʯʥʳʤ.  

4. ʂʦʥʝʯʥʳʡ ʛʨʘʬ, ʠʤʝʶʱʠʡ ʢʦʣʠʯʝʩʪʚʦ ʚʝʨʰʠʥ n ʠ ʢʦʣʠʯʝʩʪʚʦ 

ʨʝʙʝʨ m, ʥʘʟʳʚʘʝʪʩʷ (n; m)-ʛʨʘʬʦʤ. 

5. ɻʨʘʬ, ʩʦʩʪʦʷʱʠʡ ʪʦʣʴʢʦ ʠʟ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʚʝʨʰʠʥ, 

ʥʘʟʳʚʘʝʪʩʷ ʧʫʩʪʳʤ ʠʣʠ ʥʫʣʴ-ʛʨʘʬʦʤ. 

6. ɻʨʘʬ ʙʝʟ ʧʝʪʝʣʴ ʠ ʢʨʘʪʥʳʭ ʨʝʙʝʨ ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʩʪʳʤ ʛʨʘʬʦʤ. 

7. ʇʨʦʩʪʦʡ ʛʨʘʬ, ʚ ʢʦʪʦʨʦʤ ʣʶʙʳʝ ʜʚʝ ʚʝʨʰʠʥʳ ʩʦʝʜʠʥʝʥʳ 

ʨʝʙʨʦʤ, ʥʘʟʳʚʘʝʪʩʷ ʧʦʣʥʳʤ ʛʨʘʬʦʤ. 

8. ɽʩʣʠ ʤʥʦʞʝʩʪʚʦ ʚʝʨʰʠʥ ʧʨʦʩʪʦʛʦ ʛʨʘʬʘ V ʜʦʧʫʩʢʘʝʪ ʪʘʢʦʝ 

ʨʘʟʙʠʝʥʠʝ ʥʘ ʜʚʘ ʥʝʧʝʨʝʩʝʢʘʶʱʠʝʩʷ ʧʦʜʤʥʦʞʝʩʪʚʘ V1 ʠ V2, ʯʪʦ ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ ʨʝʙʝʨ, ʩʦʝʜʠʥʷʶʱʠʭ ʚʝʨʰʠʥʳ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ 

ʧʦʜʤʥʦʞʝʩʪʚʘ, ʪʦ ʦʥ ʥʘʟʳʚʘʝʪʩʷ ʜʚʫʜʦʣʴʥʳʤ ʠʣʠ ʙʠʛʨʘʬʦʤ. 

9. ɻʨʘʬ ʙʝʟ ʧʝʪʝʣʴ, ʥʦ ʩ ʢʨʘʪʥʳʤʠ ʨʝʙʨʘʤʠ ʥʘʟʳʚʘʝʪʩʷ ʤʫʣʴʪʠ-

ʛʨʘʬʦʤ. 

10. ɻʨʘʬ, ʩʦʜʝʨʞʘʱʠʡ ʭʦʪʷ ʙʳ ʦʜʥʫ ʧʝʪʣʶ, ʥʘʟʳʚʘʝʪʩʷ 

ʧʩʝʚʜʦʛʨʘʬʦʤ. ɺ ʧʩʝʚʜʦʛʨʘʬʝ ʤʦʛʫʪ ʙʳʪʴ ʢʨʘʪʥʳʝ ʨʝʙʨʘ. 

11. ɽʩʣʠ ʠʟ ʢʘʞʜʦʡ ʚʝʨʰʠʥʳ ʛʨʘʬʘ ʠʩʭʦʜʠʪ ʨʘʚʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʨʝʙʝʨ ʠ ʚ ʢʘʞʜʫʶ ʚʝʨʰʠʥʫ ʟʘʭʦʜʷʪ ʨʘʚʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʨʝʙʝʨ, ʪʦ ʪʘʢʦʡ ʛʨʘʬ ʥʘʟʳʚʘʝʪʩʷ ʨʝʛʫʣʷʨʥʳʤ ʛʨʘʬʦʤ.  

12. ɽʩʣʠ ʜʣʷ ʢʘʞʜʦʛʦ ʨʝʙʨʘ ʛʨʘʬʘ ʦʧʨʝʜʝʣʝʥʦ ʥʘʧʨʘʚʣʝʥʠʝ, ʪʦ 

ʪʘʢʦʡ ʛʨʘʬ ʥʘʟʳʚʘʝʪʩʷ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʛʨʘʬʦʤ.  

13. ɽʩʣʠ ʢʘʞʜʦʝ ʨʝʙʨʦ ʛʨʘʬʘ ʠʤʝʝʪ ʚʝʩ, ʪʦ ʪʘʢʦʡ ʛʨʘʬ ʥʘʟʳʚʘʝʪʩʷ 

ʚʟʚʝʰʘʥʥʳʤ ʛʨʘʬʦʤ, ʪ.ʝ. ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʬʫʥʢʮʠʶ REw : , 

ʛʜʝ R ï ʤʥʦʞʝʩʪʚʦ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʯʠʩʝʣ, w ï ʚʝʩ ʨʝʙʨʘ ʠ wÓ0. 

ʇʫʪʝʤ ʚ ʛʨʘʬʝ ʥʘʟʳʚʘʶʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʝʙʝʨ, ʚʝʜʫʱʘʷ ʦʪ 

ʦʜʥʦʡ ʚʝʨʰʠʥʳ ʢ ʜʨʫʛʦʡ ʚʝʨʰʠʥʝ, ʪʘʢʘʷ, ʯʪʦ ʢʘʞʜʳʝ ʜʚʘ ʩʦʩʝʜʥʠʭ 

ʨʝʙʨʘ ʠʤʝʶʪ ʦʙʱʫʶ ʚʝʨʰʠʥʫ, ʠ ʥʠʢʘʢʦʝ ʨʝʙʨʦ ʥʝ ʚʩʪʨʝʯʘʝʪʩʷ ʙʦʣʝʝ 
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ʦʜʥʦʛʦ ʨʘʟʘ, ʪ.ʝ. ʬʦʨʤʘʣʴʥʦ ʧʫʪʴ ʚ ʛʨʘʬʝ ʝʩʪʴ ʪʘʢʘʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʝʨʰʠʥ ),,,,,( m1m321 xxxxx -... , ʯʪʦ ʧʘʨʳ 

)},(),...,,(),,{( m1m3221 xxxxxx -  ʩʪʘʥʫʪ ʨʝʙʨʘʤʠ. ɼʚʝ ʚʝʨʰʠʥʳ ix  ɸV ʠ 

jx  ɸ V ʚ ʛʨʘʬʝ ʥʘʟʳʚʘʶʪʩʷ ʩʚʷʟʥʳʤʠ (ʥʝʩʚʷʟʥʳʤʠ), ʝʩʣʠ ʚ ʥʝʤ 

ʩʫʱʝʩʪʚʫʝʪ (ʥʝ ʩʫʱʝʩʪʚʫʝʪ) ʧʫʪʴ, ʚʝʜʫʱʠʡ ʠʟ ix  ʚ jx . ʕʪʦʪ ʧʫʪʴ 

ʤʦʞʝʪ ʙʳʪʴ ʚ ʦʙʦʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. ɽʩʣʠ ʢʘʞʜʳʝ ʜʚʝ ʚʝʨʰʠʥʳ ʚ 

ʛʨʘʬʝ ʩʚʷʟʥʳ, ʪʦ ʪʘʢʦʡ ʛʨʘʬ ʥʘʟʳʚʘʝʪʩʷ ʩʚʷʟʥʳʤ ʛʨʘʬʦʤ. ɽʩʣʠ ʞʝ ʚ 

ʛʨʘʬʝ ʥʘʡʜʝʪʩʷ ʭʦʪʷ ʙʳ ʦʜʥʘ ʧʘʨʘ ʥʝʩʚʷʟʥʳʭ ʚʝʨʰʠʥ, ʪʦ ʛʨʘʬ 

ʥʘʟʳʚʘʝʪʩʷ ʥʝʩʚʷʟʥʳʤ. ɽʩʣʠ ʚʩʝ ʧʘʨʳ ʚʝʨʰʠʥ ʛʨʘʬʘ ʩʚʷʟʥʳ ʚ ʦʙʦʠʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ, ʪʦ ʪʘʢʦʡ ʛʨʘʬ ʙʫʜʝʪ ʩʠʣʴʥʦʩʚʷʟʥʳʤ ʛʨʘʬʦʤ. 

ɽʩʣʠ ʠʩʭʦʜʷʱʠʡ ʠʟ ʦʜʥʦʡ ʚʝʨʰʠʥʳ ʧʫʪʴ ʦʙʨʘʪʥʦ ʚʭʦʜʠʪ ʚ ʵʪʫ 

ʞʝ ʚʝʨʰʠʥʫ, ʪʦ ʪʘʢʦʡ ʧʫʪʴ ʥʘʟʳʚʘʝʪʩʷ ʟʘʤʳʢʘʥʠʝʤ (ʮʠʢʣʦʤ), ʪ.ʝ. ʚ 

ʟʘʤʳʢʘʥʠʠ ʥʘʯʘʣʴʥʘʷ ʠ ʢʦʥʝʯʥʘʷ ʚʝʨʰʠʥʳ ʩʦʚʧʘʜʘʶʪ. ɽʩʣʠ 

ʟʘʤʳʢʘʥʠʝ ʥʝ ʧʨʦʭʦʜʠʪ ʥʠ ʯʝʨʝʟ ʦʜʥʫ ʠʟ ʚʝʨʰʠʥ ʛʨʘʬʘ ʙʦʣʝʝ ʦʜʥʦʛʦ 

ʨʘʟʘ, ʪʦ ʦʥʦ ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʩʪʳʤ ʟʘʤʳʢʘʥʠʝʤ. ɽʩʣʠ ʟʘʤʳʢʘʥʠʝ 

ʠʩʭʦʜʠʪ ʠʟ ʦʜʥʦʡ ʚʝʨʰʠʥʳ ʠ ʥʘʧʨʷʤʫʶ ʚʭʦʜʠʪ ʚ ʵʪʫ ʚʝʨʰʠʥʫ 

ʦʙʨʘʪʥʦ, ʦʥʦ ʥʘʟʳʚʘʝʪʩʷ ʧʝʪʣʝʡ, ʪ.ʝ. ʚ ʧʝʪʣʝ ʝʩʪʴ ʝʜʠʥʩʪʚʝʥʥʘʷ 

ʚʝʨʰʠʥʘ.  

ɼʣʠʥʦʡ ʧʫʪʠ ʥʘʟʳʚʘʝʪʩʷ ʯʠʩʣʦ ʨʝʙʝʨ ʵʪʦʛʦ ʧʫʪʠ. ɽʩʣʠ ʚʝʩʘ ʨyʙʝʨ 

ʷʚʣʷʶʪʩʷ ʠʭ ʜʣʠʥʘʤʠ, ʪʦ ʜʣʠʥʘ ʧʫʪʠ ʚ ʛʨʘʬʝ ʚʳʯʠʩʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʳ: 

ä
-

=

+- =
1m

1i

1iim1m321 )()( xxwxxxxxw ,,,...,,,
. 

 

ɺ ʛʨʘʬʘʭ ʤʦʞʥʦ ʨʝʰʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: ʩʨʘʚʥʝʥʠʝ ʜʚʫʭ 

ʛʨʘʬʦʚ, ʥʘʭʦʞʜʝʥʠʝ ʥʘʠʢʨʘʪʯʘʡʰʝʛʦ ʧʫʪʠ ʠʟ ʦʜʥʦʡ ʚʝʨʰʠʥʳ ʚ 

ʜʨʫʛʫʶ, ʥʘʭʦʞʜʝʥʠʝ ʯʠʩʣʘ ʟʘʤʢʥʫʪʳʭ ʧʫʪʝʡ ʠ ʜʨ.  

 

ʇʨʠʤʝʨʳ I.3.7.1:  

1. ʇʫʩʪʴ ʟʘʜʘʥʥʳʡ ʛʨʘʬ ʠʤʝʝʪ ʚʠʜ: 
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ɺ ɻʪʦʤ ʛʨʘʬʝ ʚʝʨʰʠʥʳ 1 ʠ 2 ʷʚʣʷʶʪʩʷ ʩʤʝʞʥʳʤʠ, ʘ ʚʝʨʰʠʥʳ 1 

ʠ 3 ʥʝ ʷʚʣʷʶʪʩʷ ʩʤʝʞʥʳʤʠ. 

2. ʇʫʩʪʴ ʟʘʜʘʥ ʛʨʘʬ: 

 

 

 

 

 

 

ɺ ʵʪʦʤ ʛʨʘʬʝ ʨʝʙʨʘ a ʠ b ʷʚʣʷʶʪʩʷ ʩʤʝʞʥʳʤʠ, ʘ ʨʝʙʨʘ b ʠ d ʥʝ 

ʷʚʣʷʶʪʩʷ ʩʤʝʞʥʳʤʠ. 

3. ʇʫʩʪʴ ʟʘʜʘʥ ʛʨʘʬ: 

 

 

 

 

 

 

 

ɺ ʵʪʦʤ ʛʨʘʬʝ ʚʝʨʰʠʥʳ 1 ʠ 2, 1 ʠ 3, 3 ʠ 4 ʷʚʣʷʶʪʩʷ ʩʤʝʞʥʳʤʠ, ʘ 

ʚʝʨʰʠʥʘ 5 ï ʠʟʦʣʠʨʦʚʘʥʥʦʡ. ʇʨʠ ʵʪʦʤ ʚʝʨʰʠʥʳ 1, 2 ʠ 3 ʠʤʝʶʪ 

ʩʪʝʧʝʥʴ ʪʨʠ, ʚʝʨʰʠʥʘ 4 ʷʚʣʷʝʪʩʷ ʚʠʩʷʯʝʡ ʚʝʨʰʠʥʦʡ. ʂʨʦʤʝ ʪʦʛʦ, 

ʨʸʙʨʘ c ʠ d ï ʢʨʘʪʥʳʝ, ʨʝʙʨʦ b ï ʧʝʪʣʷ. 
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ɼʝʨʝʚʦ ï ʛʨʘʬ, ʚ ʢʦʪʦʨʦʤ ʚʩʝ ʚʝʨʰʠʥʳ ʩʚʷʟʘʥʳ, ʘ ʧʫʪʠ 

ʥʝʟʘʤʢʥʫʪʳ, ʪ.ʝ. ʩʚʷʟʥʳʡ ʛʨʘʬ ʙʝʟ ʮʠʢʣʦʚ ʠ ʙʝʟ ʧʝʪʝʣʴ.  

ɺ ʜʝʨʝʚʝ ʚʝʨʰʠʥʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ: 

1) ʢʦʨʝʥʴ ï ʚʝʨʰʠʥʘ, ʠʟ ʢʦʪʦʨʦʡ ʠʩʭʦʜʠʪ ʦʜʥʦ ʠʣʠ ʥʝʩʢʦʣʴʢʦ 

ʨʝʙʝʨ, ʥʦ ʥʝ ʚʭʦʜʠʪ ʥʠ ʦʜʥʦ ʨʝʙʨʦ, ʪ.ʝ. ʚʝʨʰʠʥʘ, ʢʦʪʦʨʘʷ ʥʝ ʠʤʝʝʪ ʥʠ 

ʦʜʥʦʛʦ ʧʨʝʜʢʘ, ʥʦ ʤʦʞʝʪ ʠʤʝʪʴ ʤʥʦʛʦ ʧʦʪʦʤʢʦʚ; 

2) ʚʝʪʚʴ ï ʚʝʨʰʠʥʘ, ʚ ʢʦʪʦʨʫʶ ʚʭʦʜʠʪ ʦʜʥʦ ʨʝʙʨʦ, ʥʦ ʦʪ ʥʝʛʦ 

ʤʦʞʝʪ ʠʩʭʦʜʠʪʴ ʤʥʦʛʦ ʨʝʙʝʨ, ʪ.ʝ. ʚʝʨʰʠʥʘ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ 

ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʧʨʝʜʢʘ ʠ ʤʦʞʝʪ ʠʤʝʪʴ ʤʥʦʛʦ ʧʦʪʦʤʢʦʚ; 

3) ʣʠʩʪ ï ʚʝʨʰʠʥʘ, ʚ ʢʦʪʦʨʫʶ ʚʭʦʜʠʪ ʪʦʣʴʢʦ ʦʜʥʦ ʨʝʙʨʦ, ʥʦ ʥʝ 

ʠʩʭʦʜʠʪ ʥʠ ʦʜʥʦ ʨʝʙʨʦ, ʪ.ʝ. ʚʝʨʰʠʥʘ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʝʜʠʥʩʪʚʝʥʥʦʛʦ 

ʧʨʝʜʢʘ, ʥʦ ʥʝ ʠʤʝʝʪ ʥʠ ʦʜʥʦʛʦ ʧʦʪʦʤʢʘ. 

ɺ ʜʝʨʝʚʝ ʥʘʧʨʘʚʣʝʥʠʝ ʧʫʪʠ ʧʨʦʭʦʜʠʪ ʦʪ ʢʦʨʥʷ ʯʝʨʝʟ ʚʝʪʚʠ ʜʦ 

ʣʠʩʪʴʝʚ. ɺʥʫʪʨʠ ʜʝʨʝʚʘ ʤʦʛʫʪ ʙʳʪʴ ʥʝʩʢʦʣʴʢʦ ʜʝʨʝʚʴʝʚ, ʢʦʪʦʨʳʭ 

ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʧʦʜʜʝʨʝʚʴʷʤʠ.  

ʊʝʧʝʨʴ ʤʦʞʥʦ ʜʘʪʴ ʩʣʝʜʫʶʱʝʝ ʨʝʢʫʨʩʠʚʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ (ʩʦ 

ʩʩʳʣʢʦʡ ʥʘ ʩʘʤʦʛʦ ʩʝʙʷ): 

1. ʈʝʢʫʨʩʠʚʥʳʡ ʙʘʟʠʩ: ʤʥʦʞʝʩʪʚʦ {v}, ʩʦʩʪʦʷʱʝʝ ʪʦʣʴʢʦ ʠʟ 

ʦʜʥʦʡ ʚʝʨʰʠʥʳ v ʷʚʣʷʝʪʩʷ ʜʝʨʝʚʦʤ, ʛʜʝ ʝʛʦ ʝʜʠʥʩʪʚʝʥʥʘʷ ʚʝʨʰʠʥʘ 

ʝʩʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʢʦʨʝʥʴ ʠ ʣʠʩʪ. 

2. ʈʝʢʫʨʩʠʚʥʳʡ ʰʘʛ: ʝʩʣʠ v ï ʚʝʨʰʠʥʘ ʠ nAAA ,...,, 21  ï ʜʝʨʝʚʴʷ, ʪʦ 

ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʥʦʚʦʝ ʜʝʨʝʚʦ, ʚ ʢʦʪʦʨʦʤ ʢʦʨʥʝʤ ʷʚʣʷʝʪʩʷ ʚʝʨʰʠʥʘ 

v, ʘ ʨʝʙʨʘʤʠ ï ʠʩʭʦʜʷʱʠʝ ʠʟ ʵʪʦʡ ʚʝʨʰʠʥʳ ʠ ʚʭʦʜʷʱʠʝ ʚ ʢʦʨʥʠ 

ʜʝʨʝʚʴʝʚ nAAA ,...,, 21 .  

3. ʈʝʢʫʨʩʠʚʥʦʝ ʟʘʢʣʶʯʝʥʠʝ: ɼʝʨʝʚʴʷ ʧʦʣʫʯʘʶʪʩʷ ʪʦʣʴʢʦ 

ʧʨʘʚʠʣʘʤʠ 1 ʠ 2.  

ʀʟ ʵʪʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʷʚʥʦ ʚʠʜʥʦ, ʯʪʦ ʜʝʨʝʚʦ ʷʚʣʷʝʪʩʷ 

ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʚʷʟʥʦʡ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ ʜʘʥʥʳʭ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʩ ʝʜʠʩʪʚʝʥʥʦʡ ʢʦʨʥʝʚʦʡ ʚʝʨʰʠʥʦʡ ʠ ʝ yʧʦʪʦʤʢʘʤʠ. 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʦʤʢʦʚ ʢʘʞʜʦʡ ʚʝʨʰʠʥʳ ʠ ʦʧʨʝʜʝʣʷʝʪ 

ʨʘʟʤʝʨʥʦʩʪʴ ʜʝʨʝʚʘ. 
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ʕʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʥʘ ʨʠʩʫʥʢʝ ɯ.3.7 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 

 

 

  

 A1 A2 . . . An 

 

ʈʠʩʫʥʦʢ ɯ.3.7. ʆʧʨʝʜʝʣʝʥʠʝ ʜʝʨʝʚʘ 

 

ʉʨʝʜʠ ʜʝʨʝʚʴʝʚ ʦʩʦʙʦ ʚʳʜʝʣʷʝʪʩʷ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʜʚʦʠʯʥʳʝ 

(ʙʠʥʘʨʥʳʝ) ʜʝʨʝʚʴʷ. ɽʛʦ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 

ɼʚʦʠʯʥʦʝ ʜʝʨʝʚʦ ï ʜʝʨʝʚʦ, ʚ ʢʦʪʦʨʦʤ ʢʘʞʜʘʷ ʚʝʨʰʠʥʘ ʠʤʝʝʪ ʥʝ 

ʙʦʣʝʝ ʜʚʫʭ ʧʦʪʦʤʢʦʚ. ʕʪʘ ʚʝʨʰʠʥʘ ʥʘʟʳʚʘʝʪʩʷ ʨʦʜʠʪʝʣʴʩʢʦʡ 

ʚʝʨʰʠʥʦʡ, ʘ ʧʦʪʦʤʢʠ ʥʘʟʳʚʘʶʪʩʷ ʣʝʚʳʤ ʥʘʩʣʝʜʥʠʢʦʤ ʠ ʧʨʘʚʳʤ 

ʥʘʩʣʝʜʥʠʢʦʤ. ɼʘʜʠʤ ʨʝʢʫʨʩʠʚʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʙʠʥʘʨʥʦʛʦ ʜʝʨʝʚʘ. 

ɹʠʥʘʨʥʳʤ ʜʝʨʝʚʦʤ ʥʘʟʳʚʘʝʪʩʷ ʩʣʝʜʫʶʰʝʝ ʤʥʦʞʝʩʪʚʦ ʚʝʨʰʠʥ:  

- ʣʠʙʦ ʥʠʯʝʛʦ ʥʝ ʩʦʜʝʨʞʠʪ (ʧʫʩʪʦʝ ʤʥʦʞʝʩʪʚʦ); 

- ʣʠʙʦ ʩʦʩʪʦʠʪ ʠʟ ʢʦʨʥʷ, ʢʦʪʦʨʳʡ ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʜʚʫʤʷ 

ʙʠʥʘʨʥʳʤʠ ʜʝʨʝʚʴʷʤʠ, ʥʘʟʳʚʘʝʤʳʤʠ ʣʝʚʦʩʪʦʨʦʥʥʝʝ ʧʦʜʜʝʨʝʚʦ ʠ 

ʧʨʘʚʦʩʪʦʨʦʥʥʝʝ ʧʦʜʜʝʨʝʚʦ. 

ʀʪʘʢ, ʙʠʥʘʨʥʦʝ ʜʝʨʝʚʦ ʷʚʣʷʝʪʩʷ ʣʠʙʦ ʧʫʩʪʳʤ, ʣʠʙʦ ʩʦʩʪʦʠʪ ʠʟ 

ʜʘʥʥʳʭ ʠ ʜʚʫʭ ʧʦʜʜʝʨʝʚʴʝʚ, ʢʘʞʜʦʝ ʠʟ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʙʳʪʴ ʧʫʩʪʳʤ. 

ɽʩʣʠ ʚ ʥʝʢʦʪʦʨʦʡ ʚʝʨʰʠʥʝ ʦʙʘ ʧʦʜʜʝʨʝʚʴʷ ʧʫʩʪʝr, ʪʦ ʦʥʘ ʝʩʪʴ ʣʠʩʪ. 

ʌʦʨʤʘʣʴʥʦ ʙʠʥʘʨʥʦʝ ʜʝʨʝʚʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʘʢ:  

<ʙʠʥʜʝʨʝʚʦ > ::= nil | (<ʜʘʥʥʳʝ> < ʙʠʥʜʝʨʝʚʦ > < ʙʠʥʜʝʨʝʚʦ >), 

ʛʜʝ nil ï ʧʫʩʪʦ. 

ɺ ʜʝʨʝʚʴʷʭ ʨʝʰʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: ʦʙʭʦʜ ʜʝʨʝʚʴʝʚ, ʧʦʠʩʢ 

ʚ ʜʝʨʝʚʝ, ʜʦʙʘʚʣʝʥʠʝ ʥʦʚʦʡ ʚʝʨʰʠʥʳ ʢ ʜʝʨʝʚʫ, ʫʥʠʯʪʦʞʝʥʠʝ ʚʝʨʰʠʥʳ 

ʜʝʨʝʚʘ, ʩʨʘʚʥʝʥʠʝ ʜʝʨʝʚʴʝʚ ʠ ʜʨ. 

ɼʚʦʠʯʥʳʝ ʜʝʨʝʚʴʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʘʣʛʦʨʠʪʤʘʭ ʧʦʠʩʢʘ: ʢʘʞʜʘʷ 

ʚʝʨʰʠʥʘ ʜʚʦʠʯʥʦʛʦ ʜʝʨʝʚʘ ʧʦʠʩʢʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʵʣʝʤʝʥʪʫ ʠʟ 

v 
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ʥʝʢʦʪʦʨʦʛʦ ʦʪʩʦʨʪʠʨʦʚʘʥʥʦʛʦ ʥʘʙʦʨʘ, ʚʩʝ ʝʛʦ ʣʝʚʳʝ ʧʦʪʦʤʢʠ ï 

ʤʝʥʴʰʠʤ ʵʣʝʤʝʥʪʘʤ, ʘ ʚʩʝ ʝʛʦ ʧʨʘʚʳʝ ʧʦʪʦʤʢʠ ï ʙʦʣʴʰʠʤ 

ʵʣʝʤʝʥʪʘʤ. ʂʘʞʜʘʷ ʚʝʨʰʠʥʘ ʚ ʜʝʨʝʚʝ ʦʜʥʦʟʥʘʯʥʦ ʠʜʝʥʪʠʬʠʮʠʨʫʝʪʩʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʥʝʧʦʚʪʦʨʷʶʱʠʭʩʷ ʚʝʨʰʠʥ ʦʪ ʢʦʨʥʷ ʠ ʜʦ ʥʝʸ ï 

ʧʫʪʝʤ. ɼʣʠʥʘ ʧʫʪʠ ʠ ʷʚʣʷʝʪʩʷ ʫʨʦʚʥʝʤ ʚʝʨʰʠʥʳ ʚ ʠʝʨʘʨʭʠʠ ʜʝʨʝʚʘ. 

ɼʣʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʮʝʣʝʡ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪ ʜʚʘ ʧʦʜʚʠʜʘ ʙʠʥʘʨʥʳʭ 

ʜʝʨʝʚʴʝʚ: ʜʚʦʠʯʥʦʝ ʜʝʨʝʚʦ ʧʦʠʩʢʘ - binary search tree (BST) ʠ 

ʜʚʦʠʯʥʘʷ ʢʫʯʘ.  

ɼʚʦʠʯʥʦʝ ʜʝʨʝʚʦ ʧʦʠʩʢʘ ʦʙʣʘʜʘʝʪ ʩʣʝʜʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ: 

- ʣʝʚʦʝ ʧʦʜʜʝʨʝʚʦ ʠ ʧʨʘʚʦʝ ʧʦʜʜʝʨʝʚʦ ʷʚʣʷʶʪʩʷ ʜʚʦʠʯʥʳʤʠ 

ʜʝʨʝʚʴʷʤʠ ʧʦʠʩʢʘ; 

- ʫ ʚʩʝʭ ʚʝʨʰʠʥ ʣʝʚʦʛʦ ʧʦʜʜʝʨʝʚʘ ʧʨʦʠʟʚʦʣʴʥʦʡ ʚʝʨʰʠʥʳ v 

ʟʥʘʯʝʥʠʷ ʢʣʶʯʝʡ ʜʘʥʥʳʭ ʤʝʥʴʰʝ, ʯʝʤ ʟʥʘʯʝʥʠʝ ʢʣʶʯʘ ʜʘʥʥʳʭ ʩʘʤʦʡ 

ʚʝʨʰʠʥʳ v; 

- ʫ ʚʩʝʭ ʚʝʨʰʠʥ ʧʨʘʚʦʛʦ ʧʦʜʜʝʨʝʚʘ ʪʦʡ ʞʝ ʚʝʨʰʠʥʳ v ʟʥʘʯʝʥʠʷ 

ʢʣʶʯʝʡ ʜʘʥʥʳʭ ʙʦʣʴʰʝ, ʯʝʤ ʟʥʘʯʝʥʠʝ ʢʣʶʯʘ ʜʘʥʥʳʭ ʚʝʨʰʠʥʳ v. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʜʘʥʥʳʝ ʚ ʢʘʞʜʦʡ ʚʝʨʰʠʥʝ ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ 

ʢʣʶʯʘʤʠ, ʥʘ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʝʥʘ ʦʧʝʨʘʮʠʷ ʩʨʘʚʥʝʥʠʷ. 

ɼʚʦʠʯʥʘʷ ʢʫʯʘ ʠʣʠ ʩʦʨʪʠʨʫʁ ʱʝʝ ʜʝʨʝʚʦ ʦʙʣʘʜʘʝʪ ʩʣʝʜʫʶʱʠʤʠ 

ʩʚʦʡʩʪʚʘʤʠ: 

- ʟʥʘʯʝʥʠʝ ʚ ʣʶʙʦʡ ʚʝʨʰʠʥʝ ʥʝ ʤʝʥʴʰʝ, ʯʝʤ ʟʥʘʯʝʥʠʷ ʚ 

ʚʝʨʰʠʥʘʭ ʝʸ ʧʦʪʦʤʢʦʚ; 

- ʛʣʫʙʠʥʘ ʣʠʩʪʴʝʚ (ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʢʦʨʥʷ) ʦʪʣʠʯʘʝʪʩʷ ʥʝ ʙʦʣʝʝ, 

ʯʝʤ ʥʘ ʦʜʠʥ ʩʣʦʡ; 

- ʧʦʩʣʝʜʥʠʡ ʩʣʦʡ ʟʘʧʦʣʥʷʝʪʩʷ ʩʣʝʚʘ ʥʘʧʨʘʚʦ. 

ʊʘʢʘʷ ʢʫʯʘ ʥʘʟʳʚʘʝʪʩʷ max-heap. ʉʫʱʝʩʪʚʫʶʪ ʪʘʢʞʝ ʢʫʯʠ, ʛʜʝ 

ʟʥʘʯʝʥʠʝ ʚ ʣʶʙʦʡ ʚʝʨʰʠʥʝ, ʥʘʦʙʦʨʦʪ, ʥʝ ʙʦʣʴʰʝ, ʯʝʤ ʟʥʘʯʝʥʠʷ ʝʸ 

ʧʦʪʦʤʢʦʚ. ʊʘʢʠʝ ʢʫʯʠ ʥʘʟʳʚʘʶʪʩʷ min-heap. 

 

ʇʨʠʤʝʨʳ I.3.7.2:  

1. ɹʠʥʘʨʥʦʝ ʦʪʥʦʰʝʥʠʝ ʥʘʜ ʢʦʥʝʯʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʚʠʜʝ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʛʨʘʬʘ. ʅʠʞʝ ʧʦʢʘʟʘʥʦ 

http://ru.wikipedia.org/wiki/%D0%94%D0%B2%D0%BE%D0%B8%D1%87%D0%BD%D0%BE%D0%B5_%D0%B4%D0%B5%D1%80%D0%B5%D0%B2%D0%BE_%D0%BF%D0%BE%D0%B8%D1%81%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%94%D0%B2%D0%BE%D0%B8%D1%87%D0%BD%D0%B0%D1%8F_%D0%BA%D1%83%D1%87%D0%B0
https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BD%D0%B0%D1%80%D0%BD%D0%BE%D0%B5_%D0%BE%D1%82%D0%BD%D0%BE%D1%88%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D0%B5%D1%87%D0%BD%D0%BE%D0%B5_%D0%BC%D0%BD%D0%BE%D0%B6%D0%B5%D1%81%D1%82%D0%B2%D0%BE
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ʦʪʥʦʰʝʥʠʝ ʜʝʣʠʤʦʩʪʠ ʥʘʜ ʮʝʣʳʤʠ ʯʠʩʣʘʤʠ ʦʪ 1 ʜʦ 12: 2 ʠ 3 ʜʝʣʠʪʩʷ 

ʥʘ 1; 4 ʠ 6 ʜʝʣʠʪʩʷ ʥʘ 2; 6 ʜʝʣʠʪʩʷ ʥʘ 2 ʠ 3; 12 ʜʝʣʠʪʩʷ ʥʘ 4 ʠ 6. 

- 

2. ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʟʥʘʯʝʥʠʷ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʚʳʨʘʞʝʥʠʷ 

((3+6)*3 - (8+4)*2) / ((3+2)*3 - 5*(2+3)), ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʙʠʥʘʨʥʳʤ 

ʜʝʨʝʚʦʤ, ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʙʭʦʜ ʜʝʨʝʚʘ ʩʚʝʨʭʫ ʚʥʠʟ ʠ ʩʣʝʚʘ ʥʘʧʨʘʚʦ. 

 

 

 

 

 

 

 

 

 

 

 

3. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʚʳʨʘʞʝʥʠʷ (a+b) - (c+d) ʚ ʚʠʜʝ ʙʠʥʘʨʥʦʛʦ 

ʜʝʨʝʚʘ, ʛʜʝ ʚ ʢʘʯʝʩʪʚʝ ʜʘʥʥʳʭ ʚʳʩʪʫʧʘʶʪ ʩʠʤʚʦʣʳ: -,+, a, b, c, d.  

 

 

 

 

 

 

 

 

ɿʘʜʘʥʠʷ I.3.7: 

1. ʇʦʩʪʨʦʡʪʝ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʚʟʚʝʰʘʥʥʳʡ ʛʨʘʬ ʜʣʷ ʦʧʠʩʘʥʠʷ 

ʩʪʨʫʢʪʫʨʳ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ. 

-

+
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a b c d 

ʃʝʚʦʝ ʧʦʜʜʝʨʝʚʦ ʇʨʘʚʦʝ ʧʦʜʜʝʨʝʚʦ 
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2. ʇʦʩʪʨʦʡʪʝ ʜʝʨʝʚʦ ʜʣʷ ʚʳʨʘʞʝʥʠʷ (a + b) * (x -z). 

ʇʦʤʦʱʴ:  

1. ɺʝʩʘʤʠ ʨʝʙʝʨ ʜʦʣʞʥʳ ʙʳʪʴ ʙʫʢʚʳ ʠ ʮʠʬʨʳ. 

2. ɺ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʙʠʥʘʨʥʦʤ ʜʝʨʝʚʝ ʣʠʩʪʴʷʤʠ ʩʣʫʞʘʪ 

ʦʧʝʨʘʥʜʳ, ʘ ʦʩʪʘʣʴʥʳʤʠ ʚʝʨʰʠʥʘʤʠ - ʦʧʝʨʘʮʠʠ. 

 

ɺʦʧʨʦʩʳ I.3.7:  

1. ʂʘʢ ʦʙʨʘʟʫʝʪʩʷ ʧʫʪʴ ʚ ʛʨʘʬʝ? 

2. ʏʪʦ ʪʘʢʦʝ ʜʝʨʝʚʦ? 

3. ʏʪʦ ʪʘʢʦʝ ʙʠʥʘʨʥʦʝ ʜʝʨʝʚʦ?  

 

ʊʝʩʪʳ I.3.7:  

1. ʅʘ ʢʘʢʠʝ ʚʠʜʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʛʨʘʬʳ? 

A) ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʛʨʘʬ, ʥʝʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʛʨʘʬ; 

B) ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʛʨʘʬ, ʦʧʨʝʜʝʣʝʥʥʳʡ ʛʨʘʬ; 

C) ʦʧʨʝʜʝʣʝʥʥʳʡ ʛʨʘʬ, ʥʝʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʛʨʘʬ; 

D) ʦʧʨʝʜʝʣʝʥʥʳʡ ʛʨʘʬ, ʥʝʦʧʨʝʜʝʣʝʥʥʳʡ ʛʨʘʬ; 

E) ʥʝʦʧʨʝʜʝʣʝʥʥr ʡ ʛʨʘʬ, ʥʝʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʛʨʘʬ. 

 

2.  ʏʪʦ ʪʘʢʦʝ ʜʝʨʝʚʦ?  

A) ʛʨʘʬ ʙʝʟ ʧʝʪʝʣʴ ʠ ʙʝʟ ʮʠʢʣʦʚ;  

B) ʛʨʘʬ ʙʝʟ ʚʝʩʦʚ;  

C) ʛʨʘʬ ʙʝʟ ʩʝʪʝʡ ʠ ʮʠʢʣʦʚ;  

D) ʛʨʘʬ ʚʟʚʝʰʘʥʥʳʡ;  

E) ʛʨʘʬ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳ.  

 

3. ʏʪʦ ʪʘʢʦʝ ʙʠʥʘʨʥʦʝ ʜʝʨʝʚʦ? 

A) ʜʝʨʝʚʦ, ʚ ʢʦʪʦʨʦʤ ʢʘʞʜʘʷ ʚʝʨʰʠʥʘ ʠʤʝʝʪ ʥʝ ʙʦʣʝʝ ʜʚʫʭ 

ʧʦʪʦʤʢʦʚ;  

B) ʜʝʨʝʚʦ, ʚ ʢʦʪʦʨʦʤ ʠʤʝʶʪʩʷ ʜʚʝ ʚʝʨʰʠʥ;r 

C) ʜʝʨʝʚʦ, ʚ ʢʦʪʦʨʦʤ ʥʝʪ ʮʠʢʣʘ;  

D) ʜʝʨʝʚʦ, ʚ ʢʦʪʦʨʦʤ ʥʝʪ ʧʝʪʣʠ;  

E) ʜʝʨʝʚʦ, ʚ ʢʦʪʦʨʦʤ ʦʜʥʘ ʚʝʨʰʠʥʘ ʥʝ ʠʤʝʝʪ ʧʨʷʤʳʭ ʧʦʪʦʤʢʦʚ. 
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I.3.8. ʉʪʝʢʠ, ʦʯʝʨʝʜʠ ʠ ʜʝʢʠ 

ʉʪʝʢ (Stack) ï ʜʠʥʘʤʠʯʝʩʢʘʷ ʣʠʥʝʡʥʘʷ ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ, ʚ 

ʢʦʪʦʨʦʡ ʣɻʝʤʝʥʪʳ, ʦʙʨʘʟʫ ̫ ʫʧʦʨʷʜʦʯʝʥʥʫʶ ʧʦ ʚʨʝʤʝʥʠ ʠʭ 

ʧʦʩʪʫʧʣʝʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, ʨʝʘʣʠʟʫʶʪ ʧʨʠʥʮʠʧ çʧʦʩʣʝʜʥʠʤ 

ʧʨʠʰʝʣ ʠ ʧʝʨʚʳʤ ʫʰʝʣ ï Last In Firsrt Out (LIFO)è. ʕʪʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʦʩʪʫʧʥʘ ʪʦʣʴʢʦ ʩ ʦʜʥʦʛʦ ʢʦʥʮʘ, ʥʘʟʳʚʘʝʤʦʛʦ 

ʚʝʨʰʠʥʦʡ ʩʪʝʢʘ, ʪ.ʝ. ʚʩʝ ʦʧʝʨʘʮʠʠ ʥʘʜ ʩʪʝʢʦʤ ʚʳʧʦʣʥʷʶʪʩʷ ʪʦʣʴʢʦ 

ʥʘ ʚʝʨʰʠʥʝ ʩʪʝʢʘ. ɼʣʷ ʨʘʙʦʪʳ ʩʦ ʩʪʝʢʦʤ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ 

ʫʢʘʟʘʪʝʣʴ ʚʝʨʰʠʥʳ ʩʪʝʢʘ ʠ ʦʧʨʝʜʝʣʠʪʴ ʥʘʜ ʥʠʤ ʩʣʝʜʫʶʱʠʝ 

ʦʧʝʨʘʮʠʠ: 

- ʧʦʩʪʨʦʝʥʠʝ ʩʪʝʢʘ (ʩʦʟʜʘʥʠʝ ʫʢʘʟʘʪʝʣʷ ʥʘ ʚʝʨʰʠʥʫ); 

- ʜʦʙʘʚʣʝʥʠʝ (ʟʘʪʘʣʢʠʚʘʥʠʝ - Push) ʵʣʝʤʝʥʪʘ ʚ ʩʪʝʢ; 

- ʫʜʘʣʝʥʠʝ (ʚrʪʘʣʢʠʚʘʥʠʝ - Pop) ʵʣʝʤʝʥʪʘ ʠʟ ʩʪʝʢʘ; 

- ʧʨʦʩʤʦʪʨ ʵʣʝʤʝʥʪʘ ʚ ʚʝʨʰʠʥʝ ʩʪʝʢʘ ʙʝʟ ʫʜʘʣʝʥʠʷ; 

- ʧʨʦʚʝʨʢʘ ʩʦʩʪʦʷʥʠʷ (ʧʫʩʪʦʪʳ) ʩʪʝʢʘ; 

- ʦʯʠʩʪʢʘ ʩʪʝʢʘ. 

ʉʪʝʢʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʩʠʩʪʝʤʥʦʤ ʧʨʦʛʨʘʤʤʥʦʤ 

ʦʙʝʩʧʝʯʝʥʠʠ, ʢʦʤʧʠʣʷʪʦʨʘʭ, ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʢʫʨʩʠʚʥʳʭ ʘʣʛʦʨʠʪʤʘʭ. 

ʅʘʧʨʠʤʝʨ, ʚ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ, ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʟʚʘʪʴ ʧʨʦʮʝʜʫʨʫ ʫʢʘʟʘʪʝʣʴ ʟʘʥʦʩʠʪʩʷ ʥʘ ʤʝʩʪʦ ʝʝ 

ʚʳʟʦʚʘ ʚ ʩʪʝʢ, ʯʪʦʙʳ ʧʨʠ ʟʘʚʝʨʰʝʥʠʠ ʚʳʧʦʣʥʝʥʠʷ ʝʝ ʢʦʜʘ ʢʦʨʨʝʢʪʥʦ 

ʚʝʨʥʫʪʴʩʷ ʢ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝ ʪʦʯʢʠ ʚʳʟʦʚʘ ʠʥʩʪʨʫʢʮʠʠ. ʉʪʝʢʠ 

ʪʘʢʞʝ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʨʝʢʫʨʩʠʚʥʳʭ ʚʳʟʦʚʦʚ: ʧʦʢʘ ʥʝ 

ʦʙʨʘʙʦʪʘʥ ʧʦʩʣʝʜʥʠʡ ʚʳʟʦʚ, ʚʩʝ ʧʨʝʜʳʜʫʱʠʝ ʚʳʟʦʚʳ ʥʘʭʦʜʷʪʩʷ ʚ 

ʩʪʝʢʝ.  

ʉʪʝʢ ʤʦʞʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʥʘ ʦʩʥʦʚʝ ʣʶʙʦʡ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ, 

ʛʜʝ ʚʦʟʤʦʞʥʦ ʭʨʘʥʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʦʜʥʦʪʠʧʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ 

ʨʝʘʣʠʟʘʮʠʷ ʧʨʠʥʮʠʧʘ ʨʘʙʦʪʳ ʩʪʝʢʘ. ʅʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʝʢʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʳʡ ʩʧʠʩʦʢ, ʧʨʠʯʸʤ ʚ 

ʢʘʯʝʩʪʚʝ ʚʝʨʰʠʥʳ ʩʪʝʢʘ ʚʳʙʠʨʘʝʪʩʷ ʥʘʯʘʣʦ ʵʪʦʛʦ ʩʧʠʩʢʘ. 

ʉʪʝʢ ʤʦʞʥʦ ʠʟʦʙʨʘʟʠʪʴ ʢʘʢ ʥʘ ʨʠʩʫʥʢʝ I.3.8.A ʚ ʚʠʜʝ 

ʨʘʟʤʝʯʝʥʥʦʡ ʥʘ ʧʦʟʠʮʠʠ ʪʨʫʙʢʠ ʩ ʧʦʜʧʨʫʞʠʥʝʥʳʤ ʜʥʦʤ, 

ʨʘʩʧʦʣʦʞʝʥʳʤ ʚʝʨʪʠʢʘʣʴʥʦ:  
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ʈʠʩʫʥʦʢ ɯ.3.8.A. ʀʟʦʙʨʘʞʝʥʠʝ ʩʪʝʢʘ. 

 

ɺʝʨʭʥʠʡ ʢʦʥʝʮ ʪʨʫʙʢʠ ʦʪʢʨʳʪ, ʚ ʥʝʛʦ ʵʣʝʤʝʥʪʳ ʜʦʙʘʚʣʷʶʪʩʷ 

(ʟʘʪʘʣʢʠʚʘʶʪʷ - Push) ʠ ʠʟ ʥʝʛʦ ʫʜʘʣʷʶʪʩʷ (ʚʳʪʘʣʢʠʚʘʶʪʩʷ - Pop). 

ʆʯʝʨʝʜʴ ï ʜʠʥʘʤʠʯʝʩʢʘʷ ʣʠʥʝʡʥʘʷ ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʦʡ 

ʣɻʝʤʝʥʪʳ, ʦʙʨʘʟʫʷ ʫʧʦʨʷʜʦʯʝʥʥʫʶ ʧʦ ʚʨʝʤʝʥʠ ʠʭ ʧʦʩʪʫʧʣʝʥʠʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, ʨʝʘʣʠʟʫʶʪ ʧʨʠʥʮʠʧ çʧʝʨʚʳʤ ʧʨʠʰʝʣ ʠ ʧʝʨʚʳʤ 

ʫʰʝʣ ï First In First Out (FIFO)è. ʕʪʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʦʩʪʫʧʥʘ ʩ 

ʜʚʫʭ ʩʪʦʨʦʥ: ʩ ʥʘʯʘʣʘ - ʛʦʣʦʚʘ ʦʯʝʨʝʜʠ ʠ ʩ ʢʦʥʮʘ - ʭʚʦʩʪ ʦʯʝʨʝʜʠ. 

ʅʘʜ ʦʯʝʨʝʜʴ  ʁʦʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘʮʠʠ: 

- ʩʦʟʜʘʥʠʝ ʦʯʝʨʝʜʠ (ʫʩʪʘʥʦʚʢʘ ʫʢʘʟʘʪʝʣʝʡ ʥʘ ʛʦʣʦʚʫ ʠ ʭʚʦʩʪ ); 

- ʜʦʙʘʚʣʝʥʠʝ (ʧʦʩʪʘʥʦʚʢʘ - enqueue) ʵʣʝʤʝʥʪʘ ʚ ʭʚʦʩʪ ʦʯʝʨʝʜʠ; 

- ʫʜʘʣʝʥʠʝ (ʫʙʠʨʘʥʠʝ - dequeue) ʵʣʝʤʝʥʪʘ ʠʟ ʛʦʣʦʚʳ ʦʯʝʨʝʜʠ; 

- ʦʯʠʩʪʢʘ ʦʯʝʨʝʜʠ. 

ʅʘ ʧʨʘʢʪʠʢʝ ʦʯʝʨʝʜʠ ʤʦʛʫʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴʩʷ ʧʨʠ ʧʦʤʦʱʠ 

ʦʜʥʦʤʝʨʥʳʭ ʤʘʩʩʠʚʦʚ ʠʣʠ ʩʚʷʟʥʳʭ ʩʧʠʩʢʦʚ, ʯʪʦ ʭʦʨʦʰʦ 

ʠʣʣʶʩʪʨʠʨʫʝʪ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʣʦʛʠʯʝʩʢʠʤ ʠ ʬʠʟʠʯʝʩʢʠʤ ʫʨʦʚʥʷʤʠ 

ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ (ʥʘ ʬʠʟʠʯʝʩʢʦʤ ʫʨʦʚʥʝ - ʤʘʩʩʠʚ ʠʣʠ ʩʧʠʩʦʢ, ʥʘ 

ʣʦʛʠʯʝʩʢʦʤ ʫʨʦʚʥʝ - ʦʯʝʨʝʜʴ). ʆʜʥʘʢʦ ʨʘʟʫʤʥʝʝ ʚʩʝʛʦ ʦʪʦʙʨʘʟʠʪʴ 

ʦʯʝʨʝʜʴ ʥʘ ʜʚʫʥʘʧʨʘʚʣʝʥʥʳʡ ʢʦʣʴʮʝʚʦʡ ʩʧʠʩʦʢ. ʊʦʛʜʘ ʦʥʘ ʙʫʜʝʪ 

ʥʘʟʳʚʘʪʴʩʷ ʢʦʣʴʮʝʚʦʡ ʦʯʝʨʝʜʴʶ ʠ ʚ ʝʸ ʟʘʛʣʘʚʥʦʤ ʟʚʝʥʝ ʙʫʜʝʪ 

ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʷ, ʢʘʢ ʦʙ ʫʢʘʟʘʪʝʣʝ ʥʘ ʛʦʣʦʚʫ, ʪʘʢ ʠ ʥʘ 

ʭʚʦʩʪ ʦʯʝʨʝʜʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʚʦ-ʧʝʨʚʳʭ, ʩʥʠʤʘʝʪʩʷ ʦʛʨʘʥʠʯʝʥʠʝ ʥʘ 

ʨʘʟʤʝʨ ʦʯʝʨʝʜʠ, ʠ, ʚʦ-ʚʪʦʨʳʭ, ʧʦ-ʜʨʫʛʦʤʫ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʧʝʨʝʤʝʥʥʳʝ, ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ ʥʘʯʘʣʦ ʠ ʢʦʥʝʮ ʦʯʝʨʝʜʠ. ʌʘʢʪʠʯʝʩʢʠ 

ʫʩʪʨʘʥʷʶʪʩʷ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʣʠʥʝʡʥʦʡ ʠ ʢʦʣʴʮʝʚʦʡ ʦʯʝʨʝʜʷʤʠ, 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʠʧʘ (ʣʠʥʝʡʥʦʛʦ ʠʣʠ ʢʦʣʴʮʝʚʦʛʦ) ʩʚʷʟʥʦʛʦ ʩʧʠʩʢʘ.  
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ʆʯʝʨʝʜʴ ʤʦʞʥʦ ʠʟʦʙʨʘʟʠʪʴ ʢʘʢ ʥʘ ʨʠʩʫʥʢʝ I.3.8.B ʚ ʚʠʜʝ 

ʨʘʟʙʠʪʳʝ ʥʘ ʷʯʝʡʢʠ ʣʝʥʪʳ ʩ ʫʢʘʟʘʪʝʣʷʤʠ ʥʘ ʥʘʯʘʣʦ ʠ ʢʦʥʝʮ: 

 

 

ʈʠʩʫʥʦʢ I.3.8.B. ʀʟʦʙʨʘʞʝʥʠʝ ʦʯʝʨʝʜʠ. 
 

ʆʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʦʯʝʨʝʜʝʡ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ 

ʛʨʫʧʧʳ: ʩʠʩʪʝʤʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠ ʧʨʠʢʣʘʜʥʦʝ ʧʨʠʤʝʥʝʥʠʝ.  

Cʠʩʪʝʤʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʦʯʝʨʝʜʝʡ:  

- ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʷ ʟʘʜʘʯ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ; 

- ʙʫʬʝʨʠʟʘʮʠʷ ʚʚʦʜʘ/ʚʳʚʦʜʘ. 

ʇʨʠʢʣʘʜʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʦʯʝʨʝʜʝʡ:  

- ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ (ʥʘʧʨʠʤʝʨ, ʩʠʩʪʝʤ ʤʘʩʩʦʚʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ); 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʯʝʨʝʜʝʡ ʢʘʢ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʩʪʨʫʢʪʫʨ 

ʜʘʥʥʳʭ ʚ ʢʘʢʠʭ-ʣʠʙʦ ʘʣʛʦʨʠʪʤʘʭ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʧʦʠʩʢʝ ʚ ʛʨʘʬʘʭ). 

ɼʝʢ ï ʜʠʥʘʤʠʯʝʩʢʘʷ ʣʠʥʝʡʥʘʷ ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʦʡ 

ʣɻʝʤʝʥʪʳ ʦʙʨʘʟʫʶʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠ ʤʦʛʫʪ ʜʦʙʘʚʣʷʪʴʩʷ ʠ 

ʫʜʘʣʷʪʴʩʷ ʩ ʣʶʙʦʛʦ ʠʟ ʜʚʫʭ ʢʦʥʮʦʚ ʵʪʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ɽʩʣʠ 

ʧʝʨʝʤʝʱʝʥʠʝ ʚ ʦʯʝʨʝʜʠ ʠʜʝʪ ʚ ʦʜʥʫ ʩʪʦʨʦʥʫ ʦʪ ʧʝʨʚʦʛʦ ʵʣʝʤʝʥʪʘ ʢ 

ʧʦʩʣʝʜʥʝʤʫ ʠ ʚ ʩʪʝʢʝ ʜʚʠʞʝʥʠʝ ʪʘʢʞʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʦʜʥʫ ʩʪʦʨʦʥʫ, ʥʦ 

ʚ ʦʙʨʘʪʥʦʤ ʧʦʨʷʜʢʝ ʦʪ ʧʦʩʣʝʜʥʝʛʦ ʵʣʝʤʝʥʪʘ ʢ ʧʝʨʚʦʤʫ, ʪʦ ʚ ʜʝʢʝ 

ʜʚʠʞʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ ʦʙʝ ʩʪʦʨʦʥʳ.  

ʉʣʦʚʦ ʜʝʢ ʧʨʦʠʩʭʦʜʠʪ ʦʪ Double Ended Queue (Deq) ï 

ʜʚʫʭʚʭʦʜʦʚʘʷ ʦʯʝʨʝʜʴ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʩʥʦʚʥʳʭ ʦʧʝʨʘʮʠʡ ʥʘʜ 

ʜʝʢʦʤ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʥʘʯʘʣʦ ʠ ʢʦʥʝʮ ʜʝʢʘ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʪʁʩʷ 

ʩʩʳʣʢʘʤʠ ʥʘ ʥʠʭ.  

ʅʘʜ ʜʝʢʦʤ ʦʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘʮʠʠ: 

- ʜʦʙʘʚʣʝʥʠʝ ʵʣʝʤʝʥʪʘ ʩ ʢʦʥʮʘ ʜʝʢʘ; 

- ʜʦʙʘʚʣʝʥʠʝ ʵʣʝʤʝʥʪʘ ʩ ʥʘʯʘʣʘ ʜʝʢʘ; 
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- ʫʜʘʣʝʥʠʝ ʵʣʝʤʝʥʪʘ ʩ ʢʦʥʮʘ ʜʝʢʘ; 

- ʫʜʘʣʝʥʠʝ ʵʣʝʤʝʥʪʘ ʩ ʥʘʯʘʣʘ ʜʝʢʘ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʟʤʝʨʘ ʜʝʢʘ; 

- ʦʯʠʩʪʢʘ ʜʝʢʘ. 

ʈʝʘʣʠʟʦʚʳʚʘʪʴ ʜʝʢ ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʜʚʫʩʚʷʟʥʳʭ ʩʧʠʩʢʦʚ. 

ʊʦʛʜʘ ʜʝʢ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʮʝʧʦʯʢʠ ʟʚʝʥʴʝʚ, ʢʘʞʜʳʡ ʠʟ 

ʢʦʪʦʨʳʭ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʧʦʣʝʡ (ʧʝʨʚʦʝ ʧʦʣʝ ï ʧʦʣʝ ʩʩʳʣʢʠ ʥʘ 

ʧʨʝʜʳʜʫʱʠʡ, ʚʪʦʨʦʝ ʧʦʣʝ ï ʧʦʣʝ ʵʣʝʤʝʥʪʘ, ʪʨʝʪʴʝ ʧʦʣʝ ï ʧʦʣʝ 

ʩʩʳʣʢʠ ʥʘ ʧʦʩʣʝʜʫʶʱʠʡ ʵʣʝʤʝʥʪ).  

ɼʝʢ ʤʦʞʥʦ ʠʟʦʙʨʘʟʠʪʴ ʢʘʢ ʥʘ ʨʠʩʫʥʢʝ I.3.8.C ʚ ʚʠʜʝ 

ʜʚʫʭʩʚʷʟʥʦʛʦ ʩʧʠʩʢʘ ʩ ʫʢʘʟʘʪʝʣʷʤʠ ʥʘ ʥʘʯʘʣʦ ʠ ʢʦʥʝʮ: 

 

 
 

 

 

 

 

 

 

 

 

ʅʘ ʵʪʦʤ ʠʟʦʙʨʘʞʝʥʠʠ ʠʤʝʶʪʩʷ ʜʚʝ ʩʩʳʣʢʠ Nil -ʇʫʩʪʦ, ʢʘʞʜʘʷ ʠʟ 

ʢʦʪʦʨʳʭ ʦʛʨʘʥʠʯʠʚʘʝʪ ʜʚʠʞʝʥʠʝ ʧʦ ʜʝʢʫ ʥʘ ʝʛʦ ʜʚʫʭ ʩʪʦʨʦʥʘʭ: ʚ 

ʥʘʯʘʣʝ ʠ ʚ ʢʦʥʮʝ.  

 

ʇʨʠʤʝʨʳ I.3.8:  

1. ʉʪʝʢʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʩʪʦʧʢʘ ʢʥʠʛ ʥʘ ʩʪʦʣʝ. ʂʥʠʛʠ 

ʜʦʙʘʚʣʷʶʪʩʷ ʠ ʩʥʠʤʘʶʪʩʷ ʪʦʣʴʢʦ ʩ ʚʝʨʭʫ ʩʪʦʧʢʠ. 

2. ʆʯʝʨʝʜʴʶ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʢʘʟʘʥʠʝ ʫʩʣʫʛ ʚ ʧʦʨʷʜʢʝ 

ʧʦʩʪʫʧʣʝʥʠʷ ʟʘʷʚʦʢ ʥʘ ʥʠʭ: ʩʘʤʦʡ ʧʝʨʚʦʡ ʦʢʘʟʳʚʝʤʦʡ ʫʩʣʫʛʦʡ 

ʩʪʘʥʝʪ ʫʩʣʫʛʘ, ʩʦʪʚʝʪʩʪʚʫʶʱʘʷ ʧʝʨʚʦʡ ʟʘʷʚʢʝ, ʘ ʩʘʤʦʡ ʧʦʩʣʝʜʥʝʡ ï 

ʫʩʣʫʛʘ ʧʦ ʧʦʩʣʝʜʥʝʡ ʟʘʷʚʢʝ.  

ɼʦʙʘʚʣʝʥʠʝ 

ʠʣʠ 

ʫʜʘʣʝʥʠʝ 

ʅʘʯʘʣʦ 

 

 

  ɺʪʦʨʦʡ 

ʩ ʥʘʯʘʣʘ 

  ɺʪʦʨʦʡ 

ʩ ʢʦʥʮʘ 

  ʂʦʥʝʮ 

 

 

  

ɼʦʙʘʚʣʝʥʠʝ 

ʠʣʠ 

ʫʜʘʣʝʥʠʝ Nil 
Nil 

ʈʠʩʫʥʦʢ ɯ.3.8.C. ʀʟʦʙʨʘʞʝʥʠʝ ʜʝʢʘ. 
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3. ʅʠʞʝ ʥʘ ʨʠʩʫʥʢʝ ɯ.3.8.D. ʧʦʢʘʟʘʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʩʦʩʪʦʷʥʠʡ ʜʝʢʘ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʠ ʫʜʘʣʝʥʠʠ ʧʷʪʠ ʵʣʝʤʝʥʪʦʚ A, B, C, 

D, E. ʅʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʩʪʨʝʣʢʘ ʫʢʘʟʳʚʘʝʪ ʩ ʢʘʢʦʛʦ ʢʦʥʮʘ ʜʝʢʘ (ʣʝʚʦʛʦ 

ʠʣʠ ʧʨʘʚʦʛʦ) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʢʣʶʯʝʥʠʝ ʠʣʠ ʠʩʢʣʶʯʝʥʠʝ ʵʣʝʤʝʥʪʘ.  

 

 

 

ʈʠʩʫʥʦʢ. ɯ.3.8.D. ʉʦʩʪʦʷʥʠʷ ʜʝʢʘ ʚ ʧʨʦʮʝʩʩʝ ʠʟʤʝʥʝʥʠʷ. 

 

ɿʘʜʘʥʠʷ I.3.8:  

1. ʇʨʠʚʝʜʠʪʝ ʠʟ ʞʠʟʥʠ ʧʨʠʤʝʨʳ ʦʨʛʘʥʠʟʘʮʠʠ ʯʝʛʦ-ʣʠʙʦ ʧʦ 

ʧʨʠʥʮʠʧʫ ʩʪʝʢʘ. 

2. ʇʨʠʚʝʜʠʪʝ ʠʟ ʞʠʟʥʠ ʧʨʠʤʝʨʳ ʦʨʛʘʥʠʟʘʮʠʠ ʯʝʛʦ-ʣʠʙʦ ʧʦ 

ʧʨʠʥʮʠʧʫ ʦʯʝʨʝʜʠ. 

3. ʇʨʠʚʝʜʠʪʝ ʠʟ ʞʠʟʥʠ ʧʨʠʤʝʨʳ ʦʨʛʘʥʠʟʘʮʠʠ ʯʝʛʦ-ʣʠʙʦ ʧʦ 

ʧʨʠʥʮʠʧʫ ʜʝʢʘ. 

 

ʇʦʤʦʱʴ  

1. ʉʪʝʢ ʨʝʘʣʠʟʫʝʪ ʧʨʠʥʮʠʧ çʧʦʩʣʝʜʥʠʤ ʧʨʠʰʝʣ, ʧʝʨʚʳʤ ʫʰʝʣè. 

2. ʆʯʝʨʝʜʴ ʨʝʘʣʠʟʫʝʪ ʧʨʠʥʮʠʧ çʧʝʨʚʳʤ ʧʨʠʰʝʣ, ʧʝʨʚʳʤ ʫʰʝʣè. 

3. ɺ ʜʝʢʝ ʜʚʠʞʝʥʠʝ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ ʦʙʝ ʩʪʦʨʦʥʳ.  
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ɺʦʧʨʦʩʳ I.3.8:  

1. ʂʘʢʠʝ ʦʧʝʨʘʮʠʠ ʦʧʨʝʜʝʣʝʥʳ ʥʘʜ ʩʪʝʢʦʤ? 

2. ʂʘʢʠʝ ʦʧʝʨʘʮʠʠ ʦʧʨʝʜʝʣʝʥʳ ʥʘʜ ʦʯʝʨʝʜʴʶ? 

3. ʂʘʢʠʝ ʦʧʝʨʘʮʠʠ ʦʧʨʝʜʝʣʝʥʳ ʥʘʜ ʜʝʢʦʤ? 

 

ʊʝʩʪʳ I.3.8:  

1. ʂʘʢʫʶ ʩʪʨʫʢʪʫʨʫ ʜʘʥʥʳʭ ʥʘʟʳʚʘʶʪ ʩʪʝʢʦʤ? 

A) ʜʠʥʘʤʠʯʝʩʢʘʷ ʣʠʥʝʡʥʘʷ ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʦʡ ʚʩʝ 

ʦʧʝʨʘʮʠʠ ʚʳʧʦʣʥʷʶʪʩʷ ʪʦʣʴʢʦ ʩ ʦʜʥʦʛʦ ʢʦʥʮʘ; 

B) ʩʪʘʪʠʯʝʩʢʘʷ ʣʠʥʝʡʥʘʷ ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ ʩ ʦʜʥʠʤ ʢʦʥʮʦʤ; 

C) ʜʠʥʘʤʠʯʝʩʢʘʷ ʣʠʥʝʡʥʘʷ ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ ʩ ʜʚʫʤʷ ʢʦʥʮʘʤʠ; 

D) ʜʠʥʘʤʠʯʝʩʢʘʷ ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ; 

E) ʩʪʘʪʠʯʝʩʢʘʷ ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ. 

 

2. ʂʘʢʫʶ ʩʪʨʫʢʪʫʨʫ ʜʘʥʥʳʭ ʥʘʟʳʚʘʶʪ ʦʯʝʨʝʜʴʶ? 

A) ʜʠʥʘʤʠʯʝʩʢʘʷ ʣʠʥʝʡʥʘʷ ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʦʡ 

ʣɻʝʤʝʥʪʳ ʤʦʛʫʪ ʜʦʙʘʚʣʷʪʴʩʷ ʩ ʦʜʥʦʛʦ, ʘ ʫʜʘʣʷʪʴʩʷ ʩ ʜʨʫʛʦʛʦ ʢʦʥʮʘ; 

B) ʩʪʘʪʠʯʝʩʢʘʷ ʣʠʥʝʡʥʘʷ ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ ʩ ʦʜʥʠʤ ʢʦʥʮʦʤ; 

C) ʜʠʥʘʤʠʯʝʩʢʘʷ ʣʠʥʝʡʥʘʷ ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ ʩ ʦʜʥʠʤ ʢʦʥʮʦʤ; 

D) ʜʠʥʘʤʠʯʝʩʢʘʷ ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ; 

E) ʩʪʘʪʠʯʝʩʢʘʷ ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ. 

 

3. ʂʘʢʫʶ ʩʪʨʫʢʪʫʨʫ ʜʘʥʥʳʭ ʥʘʟʳʚʘʶʪ ʜʝʢʦʤ? 

A) ʜʠʥʘʤʠʯʝʩʢʘʷ ʣʠʥʝʡʥʘʷ ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʦʡ 

ʣɻʝʤʝʥʪʳ ʤʦʛʫʪ ʜʦʙʘʚʣʷʪʴʩʷ ʠ ʫʜʘʣʷʪʴʩʷ ʩ ʜʚʫʭ ʢʦʥʮʦʚ;  

B) ʩʪʘʪʠʯʝʩʢʘʷ ʣʠʥʝʡʥʘʷ ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ ʩ ʦʜʥʠʤ ʢʦʥʮʦʤ; 

C) ʜʠʥʘʤʠʯʝʩʢʘʷ ʣʠʥʝʡʥʘʷ ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ ʩ ʜʚʫʤʷ ʢʦʥʮʘʤʠ; 

D) ʜʠʥʘʤʠʯʝʩʢʘʷ ʣʠʥʝʡʥʘʷ ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʦʡ 

ʣɻʝʤʝʥʪʳ ʤʦʛʫʪ ʜʦʙʘʚʣʷʪʴʩʷ ʠ ʫʜʘʣʷʪʴʩʷ ʩ ʦʜʥʦʛʦ ʢʦʥʮʘ; 

E) ʩʪʘʪʠʯʝʩʢʘʷ ʣʠʥʝʡʥʘʷ ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʦʡ ʵʣʝʤʝʥʪʳ 

ʤʦʛʫʪ ʜʦʙʘʚʣʷʪʴʩʷ ʠ ʫʜʘʣʷʪʴʩʷ ʩ ʦʜʥʦʛʦ ʢʦʥʮʘ. 
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II . ʊɺɽʈɼʆɽ ʆɹɽʉʇɽʏɽʅʀɽ ʀʅʌʆʈʄɸʊʀʂʀ 

II.1. ʂʦʤʧʴʶʪʝʨʳ  

ɺ ʵʪʦʤ ʤʦʜʫʣʝ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʩʦʩʪʘʚ, ʩʪʨʫʢʪʫʨʘ, ʧʨʠʥʮʠʧʳ 

ʨʘʙʦʪʳ, ʨʘʙʦʯʠʡ ʮʠʢʣ ʠ ʧʦʢʦʣʝʥʠʷ ʢʦʤʧʴʶʪʝʨʦʚ. ʆʙʩʫʞʜʘʶʪʩʷ ʠʭ 

ʘʧʧʘʨʘʪʥʳʝ ʠ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ. ʇʦʢʘʟʳʚʘʝʪʩʷ ʘʨʭʠʪʝʢʪʫʨʘ ʠ 

ʚʠʜʳ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʧʦʩʦʙʳ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʢʦʤʧʴʶʪʝʨʝ. 

  

ʂʣʶʯʥʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʤʘʪ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʢʦʤʧʴʶʪʝʨ, 

ʘʥʘʣʦʛʦʚʳʡ ʩʠʛʥʘʣ, ʮʠʬʨʦʚʦʡ ʩʠʛʥʘʣ, ʘʥʘʣʦʛʦʚʳʡ ʢʦʤʧʴʶʪʝʨ, 

ʮʠʬʨʦʚʳʡ ʢʦʤʧʴʶʪʝʨ, ʵʣʝʢʪʨʦʥʥʘʷ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʤʘʰʠʥʘ, 

ʧʘʤ̫ ʪʴ, ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ, ʙʠʪ, ʙʘʡʪ, ʷʯʝʡʢʘ, ʘʜʨʝʩ, 

ʘʜʨʝʩʫʝʤʘʷ ʦʙʲʝʤʥʘʷ ʝʜʠʥʠʮʘ, ʘʜʨʝʩʥʦʝ ʩʣʦʚʦ, ʤʘʰʠʥʥʦʝ ʩʣʦʚʦ, 

ʦʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ, ʚʥʝʰʥʷʷ ʧʘʤʷʪʴ, ʧʨʦʮʝʩʩʦʨ, ʨʝʛʠʩʪʨ, 

ʧʝʨʩʦʥʘʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʫʩʪʨʦʡʩʪʚʦ ʚʚʦʜʘ, ʫʩʪʨʦʡʩʪʚʦ ʚʳʚʦʜʘ, 

ʧʨʠʥʪʝʨ, ʩʢʘʥʝʨ, ʤʘʛʥʠʪʥʘʷ ʜʠʩʢ, ʧʫʣʴʪ ʫʧʨʘʚʣʝʥʠʷ, ʧʨʠʥʮʠʧ 

ʨʘʙʦʪʳ ʢʦʤʧʴʶʪʝʨʘ, ʨʘʙʦʯʠʡ ʮʠʢʣ ʢʦʤʧʴʶʪʝʨʘ, ʤʘʰʠʥʥʳʡ ʷʟʳʢ, 

ʫʢʘʟʘʥʠʝ, ʧʨʦʛʨʘʤʤʘ, ʧʦʢʦʣʝʥʠʝ ʢʦʤʧʴʶʪʝʨʦʚ, ʵʣʝʢʪʨʦʥʥʘʷ ʣʘʤʧʘ, 

ʪʨʘʥʟʠʩʪʦʨ, ʠʥʪʝʛʨʘʣʴʥʘʷ ʩʭʝʤʘ, ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, 

ʪʨʘʥʩʣʷʪʦʨ, ʤʦʥʠʪʦʨʥʘʷ ʩʠʩʪʝʤʘ, ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, 

ʤʥʦʛʦʧʨʦʛʨʘʤʤʥʳʡ ʨʝʞʠʤ, ʨʝʞʠʤ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʢʦʤʧʣʝʢʩ 

ʢʦʤʧʴʶʪʝʨʦʚ, ʢʘʥʘʣ ʩʚʷʟʠ, ʢʦʤʧʴʶʪʝʨʥʘʷ ʩʝʪʴ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ 

ʠʥʪʝʣʣʝʢʪ, ʢʦʜ, ʢʦʜʠʨʦʚʘʥʠʝ, ʩʪʘʥʜʘʨʪʳ ʢʦʜʠʨʦʚʘʥʠʷ. 

 

ʎʝʣʴ: ʨʘʩʩʤʦʪʨʝʪ  ɹ ʠʩʪʦʨʠ ʁ ʧʦʷʚʣʝʥʠʷ ʢʦʤʧʴʶʪʝʨʦʚ, 

ʧʦʢʘʟʘʪʴ ʩʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʫ ʢʦʤʧʴʶʪʝʨʘ, ʦʙʲʷʩʥʠʪʴ ʧʨʠʥʮʠʧ 

ʨʘʙʦʪʳ ʠ ʨʘʙʦʯʠʡ ʮʠʢʣ ʢʦʤʧʴʶʪʝʨʦʚ, ʦʟʥʘʢʦʤʠʪʴ ʩ ʤʝʪʦʜʘʤʠ 

ʤʝʪʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʚ ʢʦʤʧʴʪʝʨʝ.  
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ʉʪʨʫʢʪʫʨʘ: ɺʠʜʳ ʢʦʤʧʴʶʪʝʨʦʚ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ II.  

 

 
 

. 

 

 

  

ʈʠʩʫʥʦʢ II.1. ɺʠʜʳ ʢʦʤʧʴʶʪʝʨʦʚ. 
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II.1.1. ʉʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʘ ʢʦʤʧʴʶʪʝʨʘ  

ʉʣʦʚʦ çʂʦʤʧʴʶʪʝʨè ʧʦʷʚʠʣʦʩʴ ʚ 40-ʭ ʛʦʜʘʭ XX ʚʝʢʘ. ʆʥ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʬʠʟʠʯʝʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʭʨʘʥʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. ʉ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʘ ʤʦʞʥʦ 

ʨʝʰʘʪʴ ʨʘʟʣʠʯʥʳʝ ʟʘʜʘʯʠ, ʧʨʦʡʜʷ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧ:r 

- ʚʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʠʣʠ ʫʩʪʘʥʦʚʢʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ; 

- ʦʙʨʘʙʦʪʢʘ ʠʣʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚʚʝʜʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʚʳʚʦʜ ʦʙʨʘʙʦʪʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʀʪʘʢ, ʢʦʤʧʴʶʪʝʨ ʠʥʬʦʨʤʘʮʠʶ ʧʨʠʥʠʤʘʝʪ, ʭʨʘʥʠʪ, 

ʦʙʨʘʙʘʪʳʚʘʝʪ ʠ ʧʝʨʝʜʘʝʪ ʧʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʠʣʠ 

ʜʨʫʛʦʤʫ ʢʦʤʧʴʶʪʝʨʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʝʢʦʪʦʨʳʤ ʘʣʛʦʨʠʪʤʦʤ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʚʦʠʤ ʩʦʦʙʱʝʥʠʝʤ 

ʠ ʩʦʜʝʨʞʘʥʠʝʤ, ʘ ʩʦʦʙʱʝʥʠʝ ʧʝʨʝʜʘʝʪʩʷ ʦʪ ʧʝʨʝʜʘʪʯʠʢʘ ʢ ʧʨʠʝʤʥʠʢʫ 

ʚ ʤʘʪʝʨʠʘʣʴʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʚʠʜʝ. ʇʨʠʝʤ ʩʦʦʙʱʝʥʠʷ ʧʨʷʤʦ 

ʟʘʚʠʩʠʪ ʦʪ ʥʝʢʦʪʦʨʦʡ ʠʟʤʝʥʷʶʱʝʡʩʷ ʚʦ ʚʨʝʤʝʥʠ ʚʝʣʠʯʠʥʳ, ʢʦʪʦʨʘʷ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʦʩʪʦʷʥʠʝ ʧʨʠʝʤʥʠʢʘ. ʀʥʘʯʝ ʛʦʚʦʨʷ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʩʦʦʙʱʝʥʠʝ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʬʫʥʢʮʠʝʡ X(t), 

ʢʦʪʦʨʘʷ ʠʟʤʝʥʷʝʪ ʚʦ ʚʨʝʤʝʥʠ ʤʘʪʝʨʠʘʣʴʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ 

ʧʘʨʘʤʝʪʨʳ ʬʠʟʠʯʝʩʢʦʡ ʩʨʝʜʳ, ʛʜʝ ʧʨʦʠʩʭʦʜʷʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʧʨʦʮʝʩʩʳ. ʕʪʘ ʬʫʥʢʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʠ ʥʝʧʨʝʨʳʚʥʦʡ, ʪʘʢ ʠ 

ʜʠʩʢʨʝʪʥʦʡ (ʥʘʧʨʠʤʝʨ, ʟʘʚʠʩʷʠɦʝʩʷ ʦʪ ʚʨʝʤʝʥʠ ʮʝʧʦʯʢʠ ʩʠʤʚʦʣʦʚ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʷʟʳʢʘ ʠʣʠ ʩʣʦʚʘ, ʦʙʨʘʟʦʚʘʥʥʳʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʤ̫ʠ ʟʚʫʢʦʚ). 

ʉʦʦʙʱʝʥʠʝ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʝʩʷ ʧʨʠ ʧʦʤʦʱʠ ʥʝʧʨʝʨʳʚʥʦʡ 

ʬʫʥʢʮʠʠ ʥʘʟʳʚʘʝʪʩʷ ʘʥʘʣʦʛʦʚʳʤ ʩʠʛʥʘʣʦʤ, ʘ ʩʦʦʙʱʝʥʠʝ, 

ʧʨʝʜʩʪʘʚʣʷʶʝɦʝʩʷ ʩ ʧʦʤʦʱʴʶ ʜʠʩʢʨʝʪʥʦʡ ʬʫʥʢʮʠʠ ï ʮʠʬʨʦʚʳʤ 

ʩʠʛʥʘʣʦʤ. ʀʟ-ʟʘ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʚʦʟʤʦʞʥʦʩʪʠ ʯʝʣʦʚʝʯʝʩʢʠʝ ʦʨʛʘʥʳ 

ʯʫʚʩʪʚ ʚʦʩʧʨʠʥʠʤʘʪʁ ʥʝʧʨʝʨʳʚʥʫʶ ʠʥʬʦʨʤʘʮʠ ʁ ʚ ʜʠʩʢʨʝʪʥʦʤ 

ʚʠʜʝ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʚʟʷʪʴ ʦʧʨʝʜʝʣʝʥʠʝ ʩ ʧʦʤʦʱʴʶ 

ʪʝʨʤʦʤʝʪʨʘ ʮʠʬʨʦʚʦʛʦ ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʟʜʫʭʘ. ɺʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʦʯʝʥʴ ʵʬʬʝʢʪʠʚʥʦ ʙʫʜʝʪ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʥʝʧʨʝʨʳʚʥʦʛʦ ʚʠʜʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʜʠʩʢʨʝʪʥʳʡ ʚʠʜ. 

ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʥʘʟʳʚʘʝʤʳʝ 



 

 106 

ʘʥʘʣʦʛʦïʮʠʬʨʦʚʳʤʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷʤʠ. ʅʘʧʨʠʤʝʨ, ʚ ʢʘʯʝʩʪʚʝ 

ʪʘʢʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʤʦʞʥʦ ʚʟʷʪʴ ʦʙʳʯʥʳʝ ʵʣʝʢʪʨʦʥʥʳʝ ʚʝʩʳ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʤʘʛʘʟʠʥʘʭ: ʘʥʘʣʦʛʦʚʳʡ ʩʠʛʥʘʣ ïʚʝʩ ʧʨʦʜʫʢʪʘ 

ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʮʠʬʨʦʚʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʟʤʝʨʝʥʠʡ ʢʘʢ ʛʨʘʤʤ ʠ 

ʢʠʣʦʛʨʘʤʤ. ʇʦʵʪʦʤʫ ʢʦʤʧʴʶʪʝʨʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʩʦʦʙʱʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʘʥʘʣʦʛʦʚʳʝ ʢʦʤʧʴʶʪʝʨ(rɸʂ) ʠʣʠ 

ʜʠʩʢʨʝʪʥʳʝ ʢʦʤʧʴʶʪʝʨ r (ɼʂ): ʵʪʦ ʧʦʭʦʞʝ ʥʘ ʧʦʜʨʘʟʜʝʣʝʥʠʝ 

ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʜʠʟʝʣʴʥʳʝ ʠ ʙʝʥʟʠʥʦʚʳʝ.  

ɸʂ ʦʙʨʘʙʘʪʳʚʘʝʪ ʥʝʧʨʝʨʳʚʥʳʝ ʜʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ 

ʥʝʢʦʪʦʨʳʝ ʬʠʟʠʯʝʩʢʠʝ ʚʝʣʠʯʠʥʳ. ɿʜʝʩʴ ʚ ʢʘʯʝʩʪʚʝ ʬʠʟʠʯʝʩʢʠʭ 

ʧʝʨʝʤʝʥʥʳʭ ʙʝʨʫʪʩʷ ʩʠʣʘ ʪʦʢʘ, ʫʩʢʦʨʝʥʠʝ ʜʚʠʞʝʥʠʷ ʪʝʣʘ ʠ ʪ.ʧ. 

ʆʙʳʯʥʦ ʩ ʧʦʤʦʰʴʶ ɸʂ ʤʦʞʥʦ ʨʝʰʘʪʴ ʪʦʣʴʢʦ ʩʧʝʮʠʘʣʴʥʳʝ ʟʘʜʘʯʠ, 

ʪ.ʝ. ʦʥʠ ʤʘʣʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ. ɺ ʜʘʣʴʥʝʡʰʝʤ ɸʂ ʥʝ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ. 

ʉʘʤʳʝ ʧʝʨʚʳʝ ɼʂ ʧʨʠʤʝʥʷʣʠʩʴ ʪʦʣʴʢʦ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʯʠʩʣʝʥʥʳʭ ʜʘʥʥʳʭ. ʇʦʵʪʦʤʫ ʚ ʝʛʦ ʥʘʟʚʘʥʠʠ ʚʤʝʩʪʦ ʩʣʦʚʘ 

çʜʠʩʢʨʝʪʥʳʡè ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʧʨʝʜʝʣʠʪʝʣʴ çʮʠʬʨʦʚʦʡè ʠ ʩʪʘʣʠ 

ʥʘʟʳʚʘʪʴ ʮʠʬʨʦʚʦʡ ʢʦʤʧʴʶʪʝʨ (ʎʂ).  

ɺ ʩʦʩʪʘʚ ʢʦʤʧʴʶʪʝʨʘ ʚʭʦʜʷʪ ʩʣʝʜʫʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ: 

- ʫʩʪʨʦʡʩʪʚʦ ʟʘʧʦʤʠʥʘʥʠʷ ʜʘʥʥʳʭ ʠ ʢʦʤʘʥʜ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 

ʠʭ ʦʙʨʘʙʦʪʢʠ, ʥʘʟʳʚʘʝʤʦʝ ʧʘʤʷʪʴʶ; 

- ʫʩʪʨʦʡʩʪʚʦ ʚʳʧʦʣʥʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʚ ʢʦʤʘʥʜʝ ʦʧʝʨʘʮʠʠ, 

ʥʘʟʳʚʘʝʤʦʝ ʧʨʦʮʝʩʩʦʨʦʤ; 

- ʫʩʪʨʦʡʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʘʤʠ ʧʨʠ ʭʨʘʥʝʥʠʠ ʠ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ, ʥʘʟʳʚʘʝʤʦʝ ʫʩʪʨʦʡʩʪʚʦʤ ʫʧʨʘʚʣʝʥʠʷ; 

- ʧʫʣʴʪ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʚʢʣʶʯʝʥʠʷ ʠ 

ʦʩʪʘʥʦʚʢʠ ʢʦʤʧʴʶʪʝʨʘ, ʥʘʟʳʚʘʝʤʳʤʠ ʧʫʣʴʪʦʤ ʫʧʨʘʚʣʝʥʠʷ. 

ʀʤʝʶʪʩʷ ʪʨʠ ʪʠʧʘ ʧʘʤʷʪʠ: ʩʚʝʨʭʦʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ, 

ʦʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ, ʚʥʝʰʥʷʷ ʧʘʤʷʪʴ. ʉʚʝʨʭʦʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ 

ʩʪʨʦʠʪʩʷ ʥʘ ʨʝʛʠʩʪʨʘʭ ʩ ʦʯʝʥʴ ʤʘʣʦʡ ʝʤʢʦʩʪʴʶ. ʈʝʛʠʩʪʨʳ ʨʘʙʦʪʘʶʪ 

ʦʯʝʥʴ ʙʳʩʪʨʦ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʚʨʝʤʝʥʥʦʛʦ ʭʨʘʥʝʥʠʷ ʠ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. ʆʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ ʧʨʝʜʥʘʟʥʘʯʝʥʘ 

ʜʣʷ ʟʘʧʦʤʠʥʘʥʠʷ ʙʦʣʝʝ ʧʦʩʪʦʷʥʥʦʡ ʧʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ ʠʥʬʦʨʤʘʮʠʠ. 
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ʈʝʛʠʩʪʨʳ ʠ ʦʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ ʨʝʘʣʠʟʫʶʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʬʠʟʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ, ʠʤʝʶʱʠʭ ʜʚʘ 

ʫʩʪʦʡʯʠʚʳʭ ʩʦʩʪʦʷʥʠ.̫ ʕʪʠ ʩʦʩʪʦʷʥʠʷ ʦʙʦʟʥʘʯʘʶʪʩʷ ʮʠʬʨʘʤʠ 0 ʠ 1 

ʠ ʥʘʟʚʘʥʳ ʩʣʦʚʦʤ ʙʠʪ ï bit  (ʦʙʨʘʟʦʚʘʥ ʦʪ ʜʚʫʭ ʦʪ ʘʥʛʣʠʡʩʢʠʭ ʩʣʦʚ 

binary digit). ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʟ ʚʦʩʴʤʠ ʙʠʪʦʚ ʦʙʨʘʟʫʝʪ ʷʯʝʡʢʫ, 

ʥʘʟʳʚʘʝʤʫʶ ʩʣʦʚʦʤ ʙʘʡʪ ï byte. ʇʦʵʪʦʤʫ ʚ ʦʜʥʦʤ ʙʘʡʪʝ ʤʦʞʥʦ 

ʭʨʘʥʠʪʴ ʚʩʝʛʦ 25628 =  ʨʘʟʣʠʯʠʤʳʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʚʠʜʦʚ 

ʠʥʬʦʨʤʘʮʠʠ. ʂʘʞʜʳʡ ʙʘʡʪ ʚ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʥʫʤʝʨʫʝʪʩʷ. 

ʅʦʤʝʨ ʙʘʡʪʘ ʥʘʟʳʚʘʝʪʩʷ ʘʜʨʝʩʦʤ. ɺ ʢʘʯʝʩʪʚʝ ʟʥʘʯʝʥʠʡ ʘʜʨʝʩʦʚ 

ʙʝʨʫʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʮʝʣʳʝ ʯʠʩʣʘ, ʥʘʯʠʥʘʶʱʠʝʩʷ ʩ ʯʠʩʣʘ ʥʦʣʴ.  

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʝʝ ʢʦʤʘʥʜʳ ʠ ʜʘʥʥʳʝ ʚ ʦʩʥʦʚʥʦʤ 

ʜʦʣʞʥʳ ʨʘʟʤʝʱʘʪʩɹʷ ʚ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ. ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʵʪʦʛʦ 

ʨʘʟʤʝʱʝʥʠʷ ʥʝʩʢʦʣʴʢʦ ʙʘʡʪʦʚ ʦʙʲʝʜʠʥʷʶʪ ʚ ʦʜʥʦ ʩʣʦʚʦ. ʀʤʝʶʪʩʷ 

ʜʚʘ ʚʠʜʘ ʩʣʦʚʘ: ʘʜʨʝʩʥʦʝ ʩʣʦʚʦ, ʤʘʰʠʥʥʦʝ ʩʣʦʚʦ. ɺ ʘʜʨʝʩʥʦʤ ʩʣʦʚʝ 

ʨʘʟʤʝʱʘʝʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʘʜʨʝʩʘ ʠʟ 0 ʠ 1. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʝʤʢʦʩʪʠ 

ʘʜʨʝʩʥʦʛʦ ʩʣʦʚʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦʧʫʩʪʠʤʘʷ ʝʤʢʦʩʪʴ ʧʘʤʷʪʠ 

ʢʦʤʧʴʶʪʝʨʘ. ɺ ʤʘʰʠʥʥʦʤ ʩʣʦʚʝ ʤʦʞʥʦ ʨʘʟʤʝʩʪʠʪʴ ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʦʜʥʦʡ ʢʦʤʘʥʜʳ ʧʝʨʩʦʥʘʣʴʥʦʝ ʜʘʥʥʦʝ ʠʣʠ ʧʦʣʫʯʝʥʥʳʡ 

ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ ʨʝʟʫʣʴʪʘʪ. ʊʦ ʝʩʪʴ ʤʘʰʠʥʥʦʝ ʩʣʦʚʦ 

ʷʚʣʷʝʪʩʷ ʝʤʢʦʩʪʥʦʡ ʝʜʠʥʠʮʝʡ, ʧʨʠʤʝʥʷʝʤʦʡ ʚ ʨʘʙʦʯʝʡ ʝʜʠʥʠʮʝ 

ʢʦʤʧʴʶʪʝʨʘ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʝʤʢʦʩʪʠ ʤʘʰʠʥʥʦʛʦ ʩʣʦʚʘ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʤʦʰʥʦʩʪʴ ʢʦʤʧʴʶʪʝʨʘ. 

ʅʘ ʨʠʩʫʥʢʝ II .1.1.ɸ ʧʦʢʘʟʘʥʘ ʩʚʷʟʴ ʤʝʞʜʫ ʘʜʨʝʩʥʳʤ ʩʣʦʚʦʤ ʠ 

ʤʘʰʠʥʥʳʤ ʩʣʦʚʦʤ ʚ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ.  

 

 

 

 

  

 

 

 

ɺʥʝʰʥʷʷ ʧʘʤʷʪʴ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʜʦʣʛʦʚʨʝʤʝʥʥʦʛʦ ʭʨʘʥʝʥʠʷ 

ʜʘʥʥʳʭ. ɼʘʥʥʝr ʚʦ ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ ʤʦʛʫʪ ʩʦʭʨʘʥʷʪʴʩʷ ʜʘʞʝ ʧʦʩʣʝ 

 ɸʜʨʝʩʥʦʝ ʩʣʦʚʦ ʄʘʰʠʥʥʦʝ ʩʣʦʚʦ 
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ʟʘʚʝʨʰʝʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʩʦʟʜʘʚʰʝʡ ʠʭ ʧʨʦʛʨʘʤʤʳ, ʠ ʚʧʦʩʣʝʜʩʪʚʠʠ 

ʤʦʛʫʪ ʙʳʪʴ ʤʥʦʛʦʢʨʘʪʥʦ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʦʡ ʞʝ ʧʨʦʛʨʘʤʤʦʡ ʧʨʠ 

ʧʦʚʪʦʨʥʳʭ ʝʝ ʟʘʧʫʩʢʘʭ ʠʣʠ ʜʨʫʛʠʤʠ ʧʨʦʛʨʘʤʤʘʤʠ. ɺʥʝʰʥʷʷ ʧʘʤʷʪʴ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘʢʞʝ ʜʣʷ ʭʨʘʥʝʥʠʷ ʩʘʤʠʭ ʧʨʦʛʨʘʤʤ, ʢʦʛʜʘ ʦʥʠ ʥʝ 

ʚʳʧʦʣʥʷʶʪʩʷ, ʠʣʠ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʝʡ ʠ ʜʘʥʥʳʭ ʚʳʧʦʣʥʷʶʱʝʡʩʷ 

ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʳʝ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʝʝ 

ʚʳʧʦʣʥʝʥʠʷ. ʇʦʩʢʦʣʴʢʫ ʤʝʞʜʫ ʚʥʝʰʥʝʡ ʧʘʤʷʪʴʶ ʠ ʦʧʝʨʘʪʠʚʥʦʡ 

ʧʘʤʷʪʴʶ ʧʨʷʤʦʡ ʦʙʤʝʥ ʝʩʪʴ, ʘ ʧʨʷʤʦʡ ʦʙʤʝʥ ʤʝʞʜʫ ʚʥʝʰʥʝʡ 

ʧʘʤʷʪʴʶ ʠ ʨʝʛʠʩʪʨʘʤʠ ʥʝʚʦʟʤʦʞʝʥ, ʪʦ ʘʢʪʠʚʥʳʝ ʯʘʩʪʠ ʚʳʧʦʣʥʷʝʤʦʡ 

ʧʨʦʛʨʘʤʤʳ ʠ ʦʙʨʘʙʘʪʳʚʘʝʤʳʝ ʝʶ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʜʘʥʥʳʝ ʜʦʣʞʥʳ 

ʦʙʷʟʘʪʝʣʴʥʦ ʙʳʪʴ ʨʘʟʤʝʱʝʥʳ ʪʦʣʴʢʦ ʚ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ. ɺ 

ʦʩʥʦʚʥʦʤ ʚʥʝʰʥʷʷ ʧʘʤʷʪʴ ʦʙʣʘʜʘʝʪ ʪʝʤʠ ʞʝ ʩʚʦʡʩʪʚʘʤʠ, ʯʪʦ ʠ 

ʦʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ: ʩʚʦʡʩʪʚʦ ʘʜʨʝʩʫʝʤʦʩʪʠ, ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʝʜʠʥʠʮ rʠʟʤʝʨʝʥʠʷ ʝʤʢʦʩʪʠ.  

ʉʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʝʜʠʥʠʮʘʤʠ ʠʟʤʝʨʝʥʠʷ ʝʤʢʦʩʪʠ ʧʘʤʷʪʠ 

ʧʦʢʘʟʳʚʘʶʪʩʷ ʚ ʪʘʙʣʠʮʝ II.1.1: 

ʊʘʙʣʠʮʘ II.1.1. ʉʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʝʜʠʥʠʮʘʤʠ ʠʟʤʝʨʝʥʠʷ 

ʝʤʢʦʩʪʠ ʧʘʤʷʪʠ. 

1 ʢʠʣʦʙʘʡʪ = 10241 = 210 = 1024 ʙʘʡʪ 

1 ʤʝʛʘʙʘʡʪ = 10242 = 220 = 1 048 576 ʙʘʡʪ 

1 ʛʠʛʘʙʘʡʪ = 10243 = 230 = 1 073 741 824 ʙʘʡʪ 

1 ʪʝʨʘʙʘʡʪ = 10244 = 240 = 1 099 511 627 776 ʙʘʡʪ 

1 ʧʝʪʘʙʘʡʪ = 10245 = 250 = 1 125 899 906 842 624 ʙʘʡʪ 

1 ʵʢʩʘʙʘʡʪ = 10246 = 260 = 1 152 921 504 606 846 976 ʙʘʡʪ 

1 ʟʝʪʪʘʙʘʡʪ = 10247 = 270 = 1 180 591 620 717 411 303 424 ʙʘʡʪ 

1 ʡʦʪʪʘʙʘʡʪ = 10248 = 280 = 1 208 925 819 614 629 174 706 176 ʙʘʡʪ 

 

ʅʦ ʚʥʝʰʥʷʷ ʧʘʤʷʪʴ ʠʤʝʝʪ ʩʦʚʝʨʰʝʥʥʦ ʠʥʫʶ ʬʠʟʠʯʝʩʢʫʶ 

ʧʨʠʨʦʜʫ, ʜʣʷ ʥʝʝ ʥʘ ʬʠʟʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʧʨʠʤʝʥʷʶʪʩʷ ʠʥʳʝ ʤʝʪʦʜʳ 

ʜʦʩʪʫʧʘ, ʠ ʵʪʦʪ ʜʦʩʪʫʧ ʠʤʝʝʪ ʜʨʫʛʠʝ ʚʨʝʤʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʕʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ ʘʣʛʦʨʠʪʤʳ, ʵʬʬʝʢʪʠʚʥʳʝ 

ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ, ʥʝ ʦʢʘʟʳʚʘʶʪʩʷ ʪʘʢʦʚʳʤʠ ʜʣʷ ʚʥʝʰʥʝʡ 

http://dic.academic.ru/dic.nsf/ruwiki/8644
http://dic.academic.ru/dic.nsf/ruwiki/2011
http://dic.academic.ru/dic.nsf/ruwiki/2013
http://dic.academic.ru/dic.nsf/ruwiki/8643
http://dic.academic.ru/dic.nsf/ruwiki/8645
http://dic.academic.ru/dic.nsf/ruwiki/81488
http://dic.academic.ru/dic.nsf/ruwiki/81489
http://dic.academic.ru/dic.nsf/ruwiki/81490
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ʧʘʤʷʪʠ. ʂ ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ ʦʪʥʦʩʷʪʩʷ ʞʝʩʪʢʠʡ ʜʠʩʢ, ʤʘʛʥʠʪʥʳʡ 

ʜʠʩʢ, ʣʘʟʝʨʥʳʡ ʜʠʩʢ ʠ ʜʨ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʠʧʘʤʠ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʜʘʥʥʳʭ ʠʤʝʶʪʩʷ 

ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʚʳʧʦʣʥʷʝʤʳʭ ʦʧʝʨʘʮʠʡ. ʇʦʵʪʦʤʫ ʚ ʫʩʪʨʦʡʩʪʚʝ 

ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ ʠʤʝʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʁ ʱʠʝ ʯʘʩʪʠ ʜʣʷ ʠʭ 

ʚʳʧʦʣʥʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʦ ʫʩʪʨʦʡʩʪʚʦ ʤʦʞʝʪ ʠʤʝʪ ɹʩʚʦʡʩʪʚʝʥʥʳʝ 

ʝʛʦ ʯʘʩʪʠ ʩʦʙʩʪʚʝʥʥʳʝ ʨʝʛʠʩʪʨʳ, ʚ ʢʦʪʦʨʳʭ ʨʘʟʤʝʱʘʁʪʩʷ ʦʧʝʨʘʥʜʳ 

ʠ ʨʝʟʫʣʴʪʘʪʳ ʦʧʝʨʘʮʠʡ, ʘ ʪʘʢʞʝ ʤʦʛʫʪ ʚʨʝʤʝʥʥʦ ʭʨʘʥʠʪʩ ̫ʢʦʤʘʥʜ r

ʧʨʦʛʨʘʤʤʳ ʠ ʫʧʨʘʚʣʷʶʱʘ ̫ʠʥʬʦʨʤʘʮʠ̫. ʆʙʲʝʜʠʥʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ 

ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ ʠ ʫʩʪʨʦʡʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʥʘʟʳʚʘʝʪʩʷ 

ʮʝʥʪʨʘʣʴʥʳʤ ʧʨʦʮʝʩʩʦʨʦʤ. ʉʪʨʫʢʪʫʨʘ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ 

ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ II.1.1.ɺ.  

 

 

 

 

 

 

 

 

 

 

 

 

 

. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʘʨʭʠʪʝʢʪʫʨʦʡ ʢʦʤʧʴʶʪʝʨʘ ʮʝʥʪʨʘʣʴʥʳʡ 

ʧʨʦʮʝʩʩʦʨ ʠʤʝʝʪ ʩʚʦʶ ʨʘʟʨʷʜʥʦʩʪʴ, ʧʦʜ ʢʦʪʦʨʦʡ ʧʦʥʠʤʘʝʪʩʷ 

ʦʙʲʝʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʜʥʦʡ ʦʧʝʨʘʮʠʠ, 

ʦʥʘ ʨʘʚʥʘ ʝʤʢʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʨʝʛʠʩʪʨʘ ʠ ʠʟʤʝʨʷʝʪʩʷ ʚ ʙʠʪʘʭ. 

ʈʘʟʨʷʜʥʦʩʪʴ ʧʨʦʮʝʩʩʦʨʘ ʚʩʝʛʜʘ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʚʥʘ ʩʪʝʧʝʥʠ ʯʠʩʣʘ 2. 

ʅʘʧʨʠʤʝʨ, 
32  ʙʠʪʦʚ = 8 ʙʠʪʦʚ, 

42 ʙʠʪʦʚ =16 ʙʠʪʦʚ, 
52 ʙʪʠʪʦʚ = 32 

ʙʠʪʦʚ, 
62 ʙʪʠʪʦʚ = 64 ʙʠʪʦʚ ʠ ʪ.ʜ.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʋʩʪʨʦʡʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ 

ʋʩʪʨʦʡʩʪʚʦ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ 

ʏʘʩʪʠ ʈʝʛʠʩʪʨʳ 

ʋʩʪʨʦʡʩʪʚʦ ʯʠʩʣʦʚʳʭ 

ʦʧʝʨʘʮʠʡ 

ʋʩʪʨʦʡʩʪʚʦ ʣʦʛʠʯʝʩʢʠʭ 

ʦʧʝʨʘʮʠʡ 

 

ʋʩʪʨʦʡʩʪʚʦ ʩʠʤʚʦʣʴʥʳʭ 

ʦʧʝʨʘʮʠʡ 

 

ʈʠʩʫʥʦʢ II.1.1.ɺ. ʉʪʨʫʢʪʫʨʘ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ. 
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ɺ 1946 ʛʦʜʫ ʚʧʝʨʚʳʝ ʫʯʝʥʳʡ ʉʐɸ ɼʞʦʥ ʬʦʥ ʅʝʡʤʘʥ 

ʦʧʫʙʣʠʢʦʚʘʣ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʩʦʟʜʘʥʠʷ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʎʂ, 

ʢʦʪʦʨʳʝ ʦʙʲʝʜʠʥʠʣʠʩʴ ʚ ʢʣʘʩʩʠʯʝʩʢʫ  ʁʘʨʭʠʪʝʢʪʫʨʫ ʢʦʤʧʴʶʪʝʨʘ, 

ʦʥʘ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ ɯɯ.1.1.ʉ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɿʜʝʩʴ ʪʦʥʢʠʤʠ ʩʪʨʝʣʢʘʤʠ ʧʦʢʘʟʘʥʳ ʧʝʨʝʜʘʯʠ ʫʧʨʘʚʣʷʶʱʠʭ 

ʩʠʛʥʘʣʦʚ, ʘ ʜʚʦʡʥʳʤʠ ʩʪʨʝʣʢʘʤʠ ï ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠ ʢʦʤʘʥʜ.  

ʋʩʪʨʦʡʩʪʚʦ ʚʚʦʜʘ ʚʳʧʦʣʥʷʝʪ ʨʘʙʦʪʫ ʧʦ ʚʚʦʜʫ ʜʘʥʥʳʭ ʠ 

ʧʨʦʛʨʘʤʤ ʩ ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ ʚ ʦʧʝʨʘʪʠʚʥʫʶ ʧʘʤʷʪʴ, ʘ ʫʩʪʨʦʡʩʪʚʦ 

ʚʳʚʦʜʘ ï ʧʦ ʚʳʚʦʜʫ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠ ʠʩʧʦʣʥʝʥʠʠ 

ʧʨʦʛʨʘʤʤʳ ʠʟ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʚʦ ʚʥʝʰʥʶʶ ʧʘʤʷʪʴ.  

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʚʥʝʰʥʠʭ ʫʩʪʨʦʡʩʪʚ ʥʝ ʧʦʢʘʟʘʥʥʳʭ ʚ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʝ ʢʦʤʧʴʶʪʝʨʘ. ʕʪʠ ʫʩʪʨʦʡʩʪʚʘ ʩʦʟʜʘʥʳ ʜʣʷ 

ʫʜʦʙʩʪʚʘ ʨʘʙʦʪʳ ʯʝʣʦʚʝʢʘ ʩ ʢʦʤʧʴʶʪʝʨʦʤ. ʅʘʧʨʠʤʝʨ, ʢ ʥʠʤ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ ʤʦʥʠʪʦʨ (ʫʩʪʨʦʡʩʪʚʦ ʚʠʜʝʥʠʷ), ʧʨʠʥʪʝʨ (ʫʩʪʨʦʡʩʪʚʦ 

ʧʝʯʘʪʠ), ʫʩʪʨʦʡʩʪʚʦ ʨʘʙʦʪʳ ʩ ʜʠʩʢʘʤʠ ʠ ʜʨ. ʀʥʦʛʜʘ ʵʪʠʭ ʫʩʪʨʦʡʩʪʚ 

ʥʘʟʳʚʘʪʁ ʧʝʨʠʬʠʨʠʡʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʢʦʤʧʴʶʪʝʨʘ. 

ʇʨʠʤʝʨʳ ɯI.1.1. 

1. ʈʘʙʦʪʘ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʩʦʩʪʦʠʪ ʠʟ ʵʪʘʧʦʚ ʚʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ, 

ʦʙʨʘʙʦʪʢʠ ʚʚʝʜʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʚʳʚʦʜʘ ʧʦʣʫʯʝʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. 

ʋʩʪʨʦʡʩʪʚʦ ʚʚʦʜʘ ʆʧʝʨʘʪʠʚʥʘʷ 

ʧʘʤʷʪʴ 

ʋʩʪʨʦʡʩʪʚʦ ʚʳʚʦʜʘ 

 

ʇʫʣʴʪ ʫʧʨʘʚʣʝʥʠʷ 

ʋʩʪʨʦʡʩʪʚʦ ʚʳʧʦʣʥʝʥʠʷ 

ʦʧʝʨʘʮʠʡ 

ʋʩʪʨʦʡʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ 
 

ʎʝʥʪʨʘʣʴʥʳʡ ʧʨʦʮʝʩʩʦʨ 

ʈʠʩʫʥʦʢ ɯɯ.1.1.ʉ. ʂʣʘʩʩʠʯʝʩʢʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʢʦʤʧʴʶʪʝʨʘ. 
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2. ʆʙʲʝʤ ʧʘʤʷʪʠ ʚʩʝʛʜʘ ʢʨʘʪʝʥ ʚʦʩʴʤʠ: 8 ʄʙ, 16 ʄʙ, 32 ʄʙ,  

3.  64 ʄʙ, 128 ʄʙ, 256 ʄʙ, 512 ʄʙ, 1024 ʄʙ (1 ɻʙ), 2048 ʄʙ (2 

ɻʙ) ʠ 4096 ʄʙ (4 ɻʙ) ʠ ʪ.ʜ. 

4. ʆʙʤʝʥ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʧʨʦʮʝʩʩʦʨʦʤ ʠ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʴʶ 

ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩ̫ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʣʠ ʯʝʨʝʟ ʨʝʛʠʩʪʨ. 

ɿʘʜʘʥʠʷ Iɯ.1.1. 

1. ɺʳʯʠʩʣʠʪʴ ʚʦʟʤʦʞʥʳʡ ʦʙʲʝʤ ʧʘʤʷʪʠ ʢʦʤʧʴʶʪʝʨʘ, ʝʩʣʠ ʝʛʦ 

ʘʜʨʝʩʥʦʝ ʩʣʦʚʦ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʙʘʡʪʦʚ.  

2. ʆʧʨʝʜʝʣʠʪʴ ʨʘʟʨʷʜʥʦʩʪʴ ʧʨʦʮʝʩʩʦʨʘ, ʝʩʣʠ ʤʘʰʠʥʥʦʝ ʩʣʦʚʦ 

ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʝʭ ʙʘʡʪʦʚ. 

3. ʆʙʲʷʩʥʠʪʝ ʩʣʝʜʫʶʱʠʝ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʝʜʠʥʠʮʘʤʠ ʝʤʢʦʩʪʠ 

ʧʘʤʷʪʠ:  

 

1 ʢʠʣʦʙʘʡʪ = 10241 = 210 = 1024 ʙʘʡʪ 

1 ʤʝʛʘʙʘʡʪ = 10242 = 220 = 1 048 576 ʙʘʡʪ 

1 ʛʠʛʘʙʘʡʪ = 10243 = 230 = 1 073 741 824 ʙʘʡʪ 

1 ʪʝʨʘʙʘʡʪ = 10244 = 240 = 1 099 511 627 776 ʙʘʡʪ 

1 ʧʝʪʘʙʘʡʪ = 10245 = 250 = 1 125 899 906 842 624 ʙʘʡʪ 

1 ʵʢʩʘʙʘʡʪ = 10246 = 260 = 1 152 921 504 606 846 976 ʙʘʡʪ 

1 ʟʝʪʪʘʙʘʡʪ = 10247 = 270 = 1 180 591 620 717 411 303 424 ʙʘʡʪ 

1 ʡʦʪʪʘʙʘʡʪ = 10248 = 280 = 1 208 925 819 614 629 174 706 176 ʙʘʡʪ 

 

ʇʦʤʦʱʴ 

1. ʅʘʜʦ ʫʯʝʩʪʴ, ʯʪʦ ʚ ʦʜʥʦʤ ʙʘʡʪʝ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ 25628 =  

ʦʪʣʠʯʥʳʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʚʠʜʦʚ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʫ ʚʘʩ ʠʤʝʶʪʩʷ ʪʨʠ 

ʙʘʡʪʘ.  

2. ʈʘʟʨʷʜʥʦʩʪʴ ʧʨʦʮʝʩʩʦʨʘ ʩʦʚʧʘʜʘʝʪ ʩ ʯʠʩʣʦʤ ʙʠʪʦʚ ʚ 

ʤʘʰʠʥʥʦʤ ʩʣʦʚʝ.  

https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B3%D0%B8%D1%81%D1%82%D1%80_%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81%D0%BE%D1%80%D0%B0
http://dic.academic.ru/dic.nsf/ruwiki/8644
http://dic.academic.ru/dic.nsf/ruwiki/2011
http://dic.academic.ru/dic.nsf/ruwiki/2013
http://dic.academic.ru/dic.nsf/ruwiki/8643
http://dic.academic.ru/dic.nsf/ruwiki/8645
http://dic.academic.ru/dic.nsf/ruwiki/81488
http://dic.academic.ru/dic.nsf/ruwiki/81489
http://dic.academic.ru/dic.nsf/ruwiki/81490
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3. ʋʢʘʟʘʥʳ ʚ ʧʝʨʚʦʤ ʩʪʦʣʙʮʝ - ʠʤʷ ʝʜʠʥʠʮʳ, ʚʦ ʚʪʦʨʦʤ ʩʪʦʣʙʮʝ 

- ʩʪʝʧʝʥʴ 1024, ʚ ʪʨʝʪʴʝʤ ʩʪʦʣʙʮʝ - ʩʪʝʧʝʥʴ 2, ʘ ʚ ʯʝʪʚʝʨʪʦʤ ʩʪʦʣʙʮʝ 

- ʢʦʣʠʯʝʩʪʚʦ ʙʘʡʪʦʚ ʚ ʙʦʣʴʰʠʭ ʝʜʠʥʠʮʘʭ.  

 

ɺʦʧʨʦʩʳ Iɯ.1.1.  

1. ʂʘʢʠʝ ʢʦʤʧʴʶʪʝʨ r ʠʤʝʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ 

ʩʦʦʙʱʝʥʠʷ? 

2. ʏʪʦ ʦʟʥʘʯʘʝʪ ʜʚʦʡʥʘʷ ʩʪʨʝʣʢʘ ʚ ʢʣʘʩʩʠʯʝʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʝ 

ʢʦʤʧʴʶʪʝʨʘ? 

3. ɺ ʯʝʤ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʘʜʨʝʩʥʳʤ ʩʣʦʚʦʤ ʠ ʤʘʰʠʥʥʳʤ ʩʣʦʚʦʤ? 

 

ʊʝʩʪʳ Iɯ.1.1.  

1. ʂʪʦ ʧʨʝʜʣʦʞʠʣ ʧʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ ʧʝʨʚʦʛʦ ʢʦʤʧʴʶʪʝʨʘ? 

A) ʏ. ɹʵʙʙʠʞ;  

B) ɼʞʦʥ ʬʦʥ ʅʝʡʤʘʥ; 

C) ɺ. ʃʝʡʙʥʠʮ;  

D) ɸ. ʊʴʶʨʠʥʛ;  

E) ɺ. ʆʥʜʝʨ.  

 

2. ʂʘʢʠʝ ʦʩʥʦʚʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠʤʝʶʪʩʷ ʚ ʢʦʤʧʴʶʪʝʨʝ? 

A) ʦʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ, ʧʨʦʮʝʩʩʦʨ, ʫʩʪʦʡʩʪʚʦ ʫʧʨʘʚʣʝʥʠ;̫ 

B) ʦʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ, ʧʨʦʮʝʩʩʦʨ, ʧʫʣʴʪ ʫʧʨʘʚʣʝʥʠ;̫  

ʉ) ʦʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ, ʧʨʦʮʝʩʩʦʨ, ʧʨʠʥʪʝʨ; 

D) ʦʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ, ʧʨʦʮʝʩʩʦʨ, ʤʦʥʠʪʦʨ; 

ɽ) ʧʨʦʮʝʩʩʦʨ, ʧʨʠʥʪʝʨ, ʢʣʘʚʠʘʪʫʨʘ. 

 

3. ʏʪʦ ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʤʘʣʝʥʴʢʦʡ ʝʜʠʥʠʮʝʡ ʝʤʢʦʩʪʠ ʧʘʤʷʪʠ? 

A) ʂʠʣʦʙʠʪ; 

B) ɹʠʪ;  

ʉ) ʄʝʛʘʙʠʪ; 

D) ɻʠʛʘʙʠʪ;  

ɽ) ʊʝʨʘʙʘʡʪ. 
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II .1.2. ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʠ ʨʘʙʦʯʠʡ ʮʠʢʣ ʢʦʤʧʴʶʪʝʨʘ 

ɼʣʷ ʧʦʩʪʨʦʝʥʠ ̫ʢʦʤʧʴʶʪʝʨʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʣʘʩʩʠʯʝʩʢʦʡ 

ʘʨʭʠʪʝʢʪʫʨʦʡ ʬʦʥ-ʅʝʡʤʘʥ ʧʨʝʜʣʦʞʠʣ ʧʨʠʥʮʠʧʳ ʠʭ ʨʘʙʦʪʳ: 

1) ʧʨʠʥʮʠʧ ʘʜʨʝʩʥʦʩʪʠ ʧʘʤʷʪʠ ï ʧʘʤʷʪʴ ʢʦʤʧʴʶʪʝʨʘ ʩʦʩʪʦʠʪ ʠʟ 

ʮʝʧʦʯʝʢ ʙʘʡʪʦʚ ʠ ʢʘʞʜʘʷ ʮʝʧʦʯʢʘ ʙʘʡʪʦʚ ʠʤʝʝʪ ʩʚʦʡ ʘʜʨʝʩ, ʘ ʟʘʧʠʩʴ 

ʠ ʯʪʝʥʠʝ ʜʘʥʥʳʭ ʠ ʢʦʤʘʥʜ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʫʢʘʟʘʥʠʝʤ ʘʜʨʝʩʦʚ ʵʪʠʭ 

ʮʝʧʦʯʝʢ; 

2) ʧʨʠʥʮʠʧ ʝʜʠʥʩʪʚʘ ʜʘʥʥʳʭ ʠ ʢʦʤʘʥʜ ï ʢʦʤʘʥʜ, ʧʦʩʣʝ ʟʘʧʠʩʠ 

ʠʭ ʚ ʧʘʤʷʪʴ, ʤʦʞʥʦ ʦʙʨʘʙʘʪʳʚʘʪʴ ʢʘʢ ʜʘʥʥʳʝ, ʪ.ʝ. ʧʨʠʤʝʥʠʚ ʢ ʥʠʤ 

ʦʧʝʨʘʮʠʠ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʜʨʫʛʠʝ ʢʦʤʘʥʜʳ; 

3) ʧʨʠʥʮʠʧ ʧʨʦʛʨʘʤʤʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ï ʧʦʩʣʝ ʟʘʧʠʩʠ ʧʨʦʛʨʘʤʤʳ 

ʚ ʦʧʝʨʘʪʠʚʥʫʶ ʧʘʤʷʪʴ ʚʩʷ ʨʘʙʦʪʘ ʢʦʤʧʴʶʪʝʨʘ ʫʧʨʘʚʣʷʝʪʩʷ 

ʚʳʧʦʣʥʝʥʠʝʤ ʵʪʦʡ ʧʨʦʛʨʘʤʤʳ; 

4) ʧʨʠʥʮʠʧ ʜʠʩʢʨʝʪʥʦʩʪʠ ʨʘʙʦʪʳ ʢʦʤʧʴʶʪʝʨʘ ï ʨʘʙʦʪʘ 

ʢʦʤʧʴʶʪʝʨʘ ʩʦʩʪʦʠʪ ʠʟ ʥʝʧʫʩʪʦʡ ʠ ʢʦʥʝʯʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʢʦʤʘʥʜ. 

ʊʝʧʝʨʴ ʦʧʠʰʝʤ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʨʝʛʠʩʪʨ, ʩʦʙʩʪʚʝʥʥʫʶ ʧʘʤʷʪʴ 

ʫʩʪʨʦʡʩʪʚʘ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʦʪʥʦʰʝʥʠʝ ʢ 

ʩʧʝʮʠʬʠʢʘʮʠʠ ʨʘʙʦʯʝʛʦ ʮʠʢʣʘ ʢʦʤʧʴʶʪʝʨʘ. ʀʤʝʶʪʩʷ ʥʝʩʢʦʣʴʢʦ 

ʨʝʛʠʩʪʨʦʚ. ʇʦʵʪʦʤʫ ʠʭ ʥʫʤʝʨʫʶʪ ʠʣʠ ʠʤ ʜʘʶʪ ʠʤʝʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʠʭ ʬʫʥʢʮʠʠ (ʫʩʣʫʛ):  

1) ʨʝʛʠʩʪʨ ʘʜʨʝʩʘ ʢʦʤʘʥʜ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʭʨʘʥʝʥʠʷ ʘʜʨʝʩʘ 

ʚʳʧʦʣʥʷʝʤʦʡ ʢʦʤʘʥʜʳ ʠ ʠʤʝʝʪ ʝʤʢʦʩʪʴ, ʨʘʚʥʫ  ʁʘʜʨʝʩʥʦʤʫ ʩʣʦʚʫ;  

2) ʨʝʛʠʩʪʨ ʢʦʤʘʥʜ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʭʨʘʥʝʥʠʷ ʩʘʤʦʡ 

ʚʳʧʦʣʥʷʝʤʦʡ ʢʦʤʘʥʜʳ ʠ ʠʤʝʝʪ ʝʤʢʦʩʪʴ ʨʘʚʥʫ  ʁʤʘʰʠʥʥʦʤʫ ʩʣʦʚʫ; 

3) ʨʝʛʠʩʪʨ ʠʩʭʦʜʥʳʭ ʠ ʨʝʟʫʣʴʪʠʨʫʶʱʠʭ ʜʘʥʥʳʭ ʧʨʝʜʥʘʟʥʘʯʝʥ 

ʜʣʷ ʭʨʘʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠʣʠ ʟʥʘʯʝʥʠʡ ʨʝʟʫʣʴʪʘʪʘ, 

ʠʤʝʝʪ ʝʤʢʦʩʪʴ ʨʘʚʥʫ  ʁʤʘʰʠʥʥʦʤʫ ʩʣʦʚʫ; 

4) ʨʝʛʠʩʪʨ ʧʨʠʟʥʘʢʘ ʨʝʟʫʣʴʪʘʪʘ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʟʘʧʠʩʠ 0 ʠʣʠ 

1 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʚʦʡʩʪʚʘ ʨʝʟʫʣʴʪʘʪʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʧʦʩʣʝ 

ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ (ʥʘʧʨʠʤʝʨ, ʝʩʣʠ ʨʝʟʫʣʴʪʘʪ ʦʪʨʠʮʘʪʝʣʴʥʳʡ, ʪʦ 

0 ʠʥʘʯʝ 1) ʠʤʝʝʪ ʝʤʢʦʩʪʴ ʨʘʚʥʫ  ʁʦʜʥʦʤʫ ʙʠʪʫ; 
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5) ʨʝʛʠʩʪʨ ʦʩʦʙʦʛʦ ʩʣʫʯʘʷ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʭʨʘʥʝʥʠʷ ʟʥʘʢʘ 

çʦʩʦʙʦʛʦ ʩʣʫʯʘʷè, ʧʦʷʚʣʷʶʱʝʛʦʩʷ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜʳ, ʠ 

ʠʤʝʝʪ ʝʤʢʦʩʪʴ ʦʜʠʥ ʙʠʪ. 

ʂʦʤʧʴʶʪʝʨ ʚʳʧʦʣʥʷʝʪ ʢʘʞʜʳʡ ʩʚʦʡ ʰʘʛ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ 

ʩʚʦʠʤ ʨʘʙʦʯʠʤ ʮʠʢʣʦʤ. 

ʈʘʙʦʯʠʤ ʮʠʢʣʦʤ ʢʦʤʧʴʶʪʝʨʘ ʥʘʟʳʚʘʝʪʩʷ ʨʘʙʦʪʘ, ʚʦʟʥʠʢʘʶʱʘʷ 

ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʦʜʥʦʡ ʢʦʤʘʥʜʳ ʚ ʟʘʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ. ɼʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʢʦʤʧʴʶʪʝʨ ʚʳʧʦʣʥʠʣ ʧʦʣʥʦʩʪʴʶ ʵʪʫ ʧʨʦʛʨʘʤʤʫ, ʦʥ ʜʦʣʞʝʥ 

ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʧʦʚʪʦʨʠʪʴ ʩʚʦʡ ʨʘʙʦʯʠʡ ʮʠʢʣ. 

ʅʠʞʝ ʜʘʝʪʩʷ ʨʘʙʦʯʠʡ ʮʠʢʣ ʢʦʤʧʴʶʪʝʨʘ ʚ ʢʣʘʩʩʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʝ. ɼʣʷ ʵʪʦʛʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʩʣʫʯʘʠ: 

1. ɽʩʣʠ ʚʳʧʦʣʥʷʝʤʘʷ ʧʨʦʛʨʘʤʤʘ ʠ ʝʡ ʥʫʞʥʳʝ ʜʘʥʥʳʝ ʟʘʧʠʩʘʥʳ 

ʚ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ (ʆʇ), ʪʦ ʨʘʙʦʯʠʡ ʮʠʢʣ ʥʫʞʥʦ ʥʘʯʘʪʴ ʩ 

ʧʦʤʦʱʴʶ ʧʫʣʴʪʘ ʫʧʨʘʚʣʝʥʠʷ, ʟʘʛʨʫʟʠʚ ʨʝʛʠʩʪʨ ʘʜʨʝʩʘ ʢʦʤʘʥʜ (ʈɸʂ) 

ʘʜʨʝʩʦʤ ʩʘʤʦʡ ʧʝʨʚʦʡ ʢʦʤʘʥʜʳ ʧʨʦʛʨʘʤʤʳ, ʠ ʟʘʧʫʩʪʠʪʴ ʫʩʪʨʦʡʩʪʚʦ 

ʫʧʨʘʚʣʝʥʠʷ (ʋʋ). ɼʣʷ ʧʨʦʯʪʝʥʠʷ ʵʪʦʡ ʢʦʤʘʥʜʳ ʋʋ ʦʪʧʨʘʚʠʪ ʩʠʛʥʘʣ 

ʆʇ, ʟʘʪʝʤ, ʧʨʦʯʠʪʘʥʥʫʶ ʢʦʤʘʥʜʫ ʦʪʧʨʘʚʠʪ ʚ ʨʝʛʠʩʪʨ ʢʦʤʘʥʜ (ʈʂ). 

ɼʘʣʝʝ ʋʋ ʦʧʨʝʜʝʣʷʝʪ ʢʘʢʫʶ ʦʧʝʨʘʮʠʶ ʠʣʠ ʢʘʢʦʝ ʫʢʘʟʘʥʠʝ ʥʫʞʥʦ 

ʚʳʧʦʣʥʠʪʴ ʧʦ ʵʪʦʡ ʢʦʤʘʥʜʝ. 

2. ɽʩʣʠ ʧʦ ʢʦʤʘʥʜʝ ʚʳʧʦʣʥʷʝʪʩʷ ʦʧʝʨʘʮʠʷ, ʪʦ ʜʣʷ ʵʪʦʡ ʦʧʝʨʘʮʠʠ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʘʜʨʝʩʘ ʥʝʦʙʭʦʜʠʤʳʭ ʜʘʥʥʳʭ. ɼʣʷ ʯʪʝʥʠʷ ʧʦ ʵʪʠʤ 

ʘʜʨʝʩʘʤ ʜʘʥʥʳʭ ʠʟ ʆʇ ʠ ʟʘʧʠʩʠ ʠʭ ʚ ʨʝʛʠʩʪʨ ʠʩʭʦʜʥʳʭ ʠ 

ʨʝʟʫʣʴʪʠʨʫʶʱʠʭ ʜʘʥʥʳʭ (ʈʀʈɼ) ʦʪʧʨʘʚʣʷʝʪʩʷ ʫʧʨʘʚʣʷʶʱʠʡ 

ʩʠʛʥʘʣ. ɿʘʪʝʤ ʋʋ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜʳ ʠ ʜʣʷ ʟʘʧʠʩʠ, 

ʧʦʣʫʯʝʥʥʦʛʦ ʦʪ ʥʝʸ ʨʝʟʫʣʴʪʘʪʘ. ʚ ʈʀʈɼ ʦʪʧʨʘʚʣʷʝʪ ʫʧʨʘʚʣʷʶʱʠʡ 

ʩʠʛʥʘʣ ʚ ʫʩʪʨʦʡʩʪʚʦ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ (ʋɺʆ) ʠ ʟʘʧʠʩʳʚʘʝʪ 

ʘʜʨʝʩ ʩʣʝʜʫʶʱʝʡ ʚʳʧʦʣʥʷʝʤʦʡ ʢʦʤʘʥʜʳ ʚ ʈɸʂ. ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ 

ʢʦʤʘʥʜʳ ʋʋ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʫʯʝʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, ʟʘʧʠʰʝʪ 

ʟʥʘʯʝʥʠʷ ʚ ʨʝʛʠʩʪʨ ʧʨʠʟʥʘʢʘ ʨʝʟʫʣʴʪʘʪʦʚ (ʈʇʈ) ʠ ʚ ʨʝʛʠʩʪʨ ʦʩʦʙʦʛʦ 

ʩʣʫʯʘʷ (ʈʆʉ) ʠ ʧʝʨʝʤʝʩʪʠʪ ʟʥʘʯʝʥʠʝ ʨʝʟʫʣʴʪʘʪʘ ʠʟ ʈʀʈɼ ʚ ʆʇ.  

3. ɽʩʣʠ ʧʦ ʢʦʤʘʥʜʝ ʥʫʞʥʦ ʙʫʜʝʪ ʚʳʧʦʣʥʠʪʴ ʫʢʘʟʘʥʠʝ, ʪʦ ʋʋ 

ʩʘʤʦ ʚʳʧʦʣʥʷʝʪ ʵʪʦ ʫʢʘʟʘʥʠʝ. 

ʀʤʝʶʪʩʷ ʪʨʠ ʚʠʜʘ ʫʢʘʟʘʥʠʡ: ʩʪʦʧ, ʧʝʨʝʜʘʯʘ ʙʝʟʫʩʣʦʚʥʦʛʦ 

ʧʝʨʝʭʦʜʘ ʠ ʧʝʨʝʜʘʯʘ ʫʩʣʦʚʥʦʛʦ ʧʝʨʝʭʦʜʘ. 
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ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʫʢʘʟʘʥʠʷ ʩʪʦʧ ʚʩʷ ʨʘʙʦʪʘ ʢʦʤʧʴʶʪʝʨʘ 

ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. 

ɺ ʫʢʘʟʘʥʠʠ ʧʝʨʝʜʘʯʠ ʙʝʟʫʩʣʦʚʥʦʛʦ ʧʝʨʝʭʦʜʘ ʫʢʘʟʳʚʘʝʪʩʷ ʘʜʨʝʩ 

ʩʣʝʜʫʶʱʝʡ ʚʳʧʦʣʥʷʝʤʦʡ ʢʦʤʘʥʜʳ. ʇʦʵʪʦʤʫ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʫʢʘʟʘʥʠʷ ʧʝʨʝʜʘʯʠ ʙʝʟʫʩʣʦʚʥʦʛʦ ʧʝʨʝʭʦʜʘ ʋʋ ʟʘʧʠʩʳʚʘʝʪ ʚ ʈɸʈ, 

ʫʢʘʟʘʥʥʳʡ ʚ ʵʪʦʡ ʢʦʤʘʥʜʝ, ʘʜʨʝʩ ʩʣʝʜʫʶʱʝʡ ʚʳʧʦʣʥʷʝʤʦʡ ʢʦʤʘʥʜʳ. 

ɺ ʫʢʘʟʘʥʠʠ ʧʝʨʝʜʘʯʠ ʫʩʣʦʚʥʦʛʦ ʧʝʨʝʭʦʜʘ, ʘʜʨʝʩ ʩʣʝʜʫʶʱʝʡ 

ʚʳʧʦʣʥʷʝʤʦʡ ʢʦʤʘʥʜʳ ʙʫʜʝʪ ʟʘʚʠʩʠʪ ɹ ʦʪ ʚʝʨʥʦʩʪʠ ʥʝʢʦʪʦʨʦʛʦ 

ʫʩʣʦʚʠʷ (ʥʘʧʨʠʤʝʨ, ʝʩʣʠ ʫʩʣʦʚʠʝ ʚʝʨʥʦ, ʪʦ ʩʣʝʜʫʶʱʘʷ ʚʳʧʦʣʥʷʝʤʘʷ 

ʢʦʤʘʥʜʘ ʥʘʭʦʜʠʪʩʷ ʧʦ ʫʢʘʟʘʥʥʦʤʫ ʚ ʵʪʦʡ ʢʦʤʘʥʜʝ ʘʜʨʝʩʫ). ʆʙʳʯʥʦ 

ʫʩʣʦʚʠʝ ʩʪʨʦʠʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʟʫʣʴʪʘʪʘ ʨʘʥʝʝ ʚʳʧʦʣʥʝʥʥʳʭ 

ʢʦʤʘʥʜ. ʇʦʵʪʦʤʫ, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʫʢʘʟʘʥʠʷ ʧʝʨʝʜʘʯʠ ʫʩʣʦʚʥʦʛʦ 

ʧʝʨʝʭʦʜʘ, ʋʋ ʩʨʘʚʥʠʚʘʝʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʩʦ ʟʥʘʯʝʥʠʝʤ ʠʟ 

ʈʀʈɼ ʠʣʠ ʠʟ ʈʆʉ. ɽʩʣʠ ʦʥʠ ʨʘʚʥʳ, ʪʦ ʚ ʈɸʈ ʟʘʧʠʩʳʚʘʝʪʩʷ ʘʜʨʝʩ 

ʢʦʤʘʥʜʳ, ʢʦʪʦʨʘʷ ʩʣʝʜʫʝʪ ʚ ʧʘʤʷʪʠ ʟʘ ʵʪʦʡ ʚʳʧʦʣʥʷʝʤʦʡ ʚ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʢʦʤʘʥʜʦʡ.  

ɺ ʟʘʢʣʶʯʝʥʠʠ ʦʙʩʫʜʠʤ ʩʚʦʡʩʪʚʘ ʦʩʥʦʚʥʦʛʦ ʫʩʪʦʡʩʪʚʘ 

ʧʨʦʮʝʩʩʦʨʘ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʧʨʷʤʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʨʘʙʦʪʝ ʢʦʤʧʴʶʪʝʨʘ. 

ʀʤʠ ʷʚʣʷʶʪʩʷ ʯʘʩʪʦʪʘ ʧʨʦʮʝʩʩʦʨʘ, ʩʢʦʨʦʩʪʴ ʧʨʦʮʝʩʩʦʨʘ, 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʦʨʘ. 

ʏʘʩʪʦʪʦʡ ʧʨʦʮʝʩʩʦʨʘ ʥʘʟʳʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʚʳʧʦʣʥʷʝʤʳʭ 

ʪʘʢʪʦʚ (ʨʘʙʦʪʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʦʜʥʦʡ ʢʦʤʘʥʜʳ) ʟʘ ʦʜʥʫ ʩʝʢʫʥʜʫ. 

ʏʘʩʪʦʪʘ ʧʨʦʮʝʩʩʦʨʘ ʠʟʤʝʨʷʝʪʩʷ ʚ ʛʝʨʮʘʭ (ʛʮ), ʤʝʛʘʛʝʨʮʘʭ (ʄʛʮ), 

ʛʠʛʘʛʝʨʮʘʭ (ɻʛʮ). ʅʘʧʨʠʤʝʨ, ʚ 80-ʭ ʛʦʜʘʭ ʍʍ ʚʝʢʘ ʫ ʩʘʤʦʛʦ 

ʧʝʨʝʜʦʚʦʛʦ 32-ʭ ʨʘʟʨʷʜʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ Intel 80386 ʯʘʩʪʦʪʘ ʥʝ 

ʧʨʝʚʳʰʘʣʘ 25 ʄʛʮ, ʘ ʟʘʪʝʤ ʫ ʧʨʦʮʝʩʩʦʨʘ Intel Pentium IV ʯʘʩʪʦʪʘ 

ʜʦʩʪʠʛʣʘ 1,70 ɻʛʮ, ʪ.ʝ. ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʚʳʨʦʩ ʧʦʯʪʠ ʚ ʪʳʩʷʯʫ ʨʘʟ.  

ʉʢʦʨʦʩʪʴʶ ʧʨʦʮʝʩʩʦʨʘ ʥʘʟʳʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʚʳʧʦʣʥʷʝʤʳʭ 

ʦʧʝʨʘʮʠʡ ʟʘ ʦʜʥʫ ʩʝʢʫʥʜʫ, ʦʥʘ ʠʟʤʝʨʷʝʪʩʷ ʚ ʦʧʝʨʘʮʠʷ/ʩʝʢʫʥʜ (ʦ/ʩ). 

ʅʘʧʨʠʤʝʨ, ʩʦʟʜʘʥʥʳʝ ʚ 50-ʭ ʛʦʜʘʭ ʍʍ ʚʝʢʘ ʢʦʤʧʴʶʪʝʨʳ ʟʘ ʦʜʥʫ 

ʩʝʢʫʥʜʫ ʚʳʧʦʣʥʷʣʠ ʥʝʩʢʦʣʴʢʦ ʪʳʩʷʯ ʦʧʝʨʘʮʠʡ (ʉʪʨʝʣʘ ï 3000 ʦ/ʩ), ʚ 

70-ʭ ʵʪʦʛʦ ʚʝʢʘ ʢʦʤʧʴʶʪʝʨʳ ʩʝʤʝʡʩʪʚʘ IBM 360 ʠ ɽʉ ʕɺʄ ʟʘ ʦʜʥʫ 

ʩʝʢʫʥʜʫ ʚʳʧʦʣʥʷʣʠ ʥʝʩʢʦʣʴʢʦ ʩʦʪ ʪʳʩʷʯ ʦʧʝʨʘʮʠʡ, ʧʝʨʚʳʡ 

ʩʫʧʝʨʢʦʤʧʴʶʪʝʨ Crayï1 ʠʤʝʣ ʩʢʦʨʦʩʪʴ 100 ʤʣʥ ʦ/ʩ, ʘ ʩʝʡʯʘʩ 
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ʥʝʢʦʪʦʨʳʝ ʢʦʤʧʴʶʪʝʨʳ ʟʘ ʦʜʥʫ ʩʝʢʫʥʜʫ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ ʥʝʩʢʦʣʴʢʦ 

ʩʦʪʝʥ ʤʠʣʣʠʘʨʜʦʚ ʦʧʝʨʘʮʠʡ, ʪ.ʝ. ʟʘ ʧʦʣʚʝʢʘ ʩʢʦʨʦʩʪʴ ʢʦʤʧʴʶʪʝʨʦʚ 

ʚʳʨʦʩʣʘ ʚ ʥʝʩʢʦʣʴʢʦ ʤʠʣʣʠʦʥʦʚ ʨʘʟ. ʉʢʦʨʦʩʪʠ ʙʫʜʫʱʠʭ 

ʥʘʥʦʢʦʤʧʴʶʪʝʨʦʚ ʠ ʥʝʡʨʦʢʦʤʧʴʶʪʝʨʦʚ ʝʱʝ ʙʫʜʫʪ ʨʘʩʪʠ. 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʦʨʘ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʢʣʘʩʩʘ 

(ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʜʨ.) ʨʝʰʘʝʤʳʭ ʟʘʜʘʯ. ɼʣʷ 

ʨʘʟʥʳʭ ʟʘʜʘʯ ʚʝʩʘ ʦʧʝʨʘʮʠʡ ʙʫʜʫʪ ʨʘʟʥʳʤʠ. ɺʝʩʘ ʦʧʝʨʘʮʠʡ ʜʣʷ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʯ ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ ɯɯ.1.1.  

ʊʘʙʣʠʮʘ ɯɯ.1.1. ɺʝʩʘ ʥʘʫʯʥʦïʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʯ.  

ˉ ʅʘʟʚʘʥʠʝ ʦʧʝʨʘʮʠʠ ɺʝʩ 

1 ʉʣʦʞʝʥʠʝ ʠ ʚʳʯʠʪʘʥʠʝ ʜʣʷ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʩ 

ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʪʦʯʢʦʡ  

33 

2 ʋʤʥʦʞʝʥʠʝ ʜʣʷ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʩ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʪʦʯʢʦʡ  0,6 

3 ɼʝʣʝʥʠʝ ʜʣʷ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʩ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʪʦʯʢʦʡ 0,2 

4 ʉʣʦʞʝʥʠʝ ʠ ʚʳʯʠʪʘʥʠʝ ʜʣʷ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʩ 

ʧʣʘʚʘʶʱʝʡ ʪʦʯʢʦʡ 

7,3 

5 ʋʤʥʦʞʝʥʠʝ ʜʣʷ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʩ ʧʣʘʚʘʶʱʝʡ ʪʦʯʢʦʡ 4,0 

6 ɼʝʣʝʥʠʝ ʜʣʷ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʩ ʧʣʘʚʘʶʱʝʡ ʪʦʯʢʦʡ 1,6 

7 ʃʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʠʥʚʝʨʩʠʷ 1,7 

8 ʃʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʢʦʥʲʶʥʢʮʠʷ 1,7 

9 ʃʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ, ʜʠʟʲʶʥʢʮʠʷ 1,7 

10 ɹʝʟ ʫʩʣʦʚʥʳʡ ʧʝʨʝʭʦʜ 17,5 

11 ʉʨʘʚʥʝʥʠʝ 4,0 

12 ʋʩʣʦʚʥʳʡ ʧʝʨʝʭʦʜ 6,5 

13 ʀʥʜʝʢʩʠʨʦʚʘʥʠʝ 19,0 

14 ʉʜʚʠʛ ʥʘ 8 ʨʘʟʨʷʜʦʚ 4,6 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʦʨʘ ʚʳʯʠʩʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʤʝʪʦʜʘ ɻʠʙʩʦʥ: 
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ʛʜʝ pi ï ʯʘʩʪʦʪʘ ʧʦʷʚʣʝʥʠʷ (ʚʝʩ) i-ʦʡ ʦʧʝʨʘʮʠʠ ʚ ʜʠʥʘʤʠʢʝ 

ʚʳʯʠʩʣʝʥʠʷ, ti ï ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ i-ʦʡ ʦʧʝʨʘʮʠʠ. 

ɼʣʷ ʦʮʝʥʢʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʢʦʤʧʴʶʪʝʨʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʝʜʠʥʠʮʳ, ʧʨʦʠʟʦʰʝʜʰʠʝ ʦʪ ʩʣʦʚʦ ʬʣʦʧʩ - FLOPS (Floating-point 

Operations Per Second), ʷʚʣʷʶʱʝʡʩʷ ʚʥʝʩʠʩʪʝʤʥʦʡ ʝʜʠʥʠʮʝʡ, 

ʠʩʧʦʣʴʟʫʝʤʦʡ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʢʦʤʧʴʶʪʝʨʦʚ, 

ʧʦʢʘʟʳʚʘʶʱʘʷ, ʩʢʦʣʴʢʦ ʦʧʝʨʘʮʠʡ ʩ ʧʣʘʚʘʶʱʝʡ ʪʦʯʢʦʡ ʚ ʩʝʢʫʥʜʫ 

ʚʳʧʦʣʥʷʝʪ ʜʘʥʥʳʡ ʢʦʤʧʴʶʪʝʨ. ʀʭ ʩʧʠʩʦʢ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣʠʮʝ ɯɯ.1.2. 

ʊʘʙʣʠʮʘ ɯɯ.1.2. ɽʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. 

 ˉ ʅʘʟʚʘʥʠʝ 

ʠʟʤʝʨʝʥʠʷ 

ɻʦʜ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʉʪʝʧʝʥʴ 

10 

ʏʠʩʣʦʚʦʝ 

ʥʘʟʚʘʥʠʝ 

1.  ʌʣʦʧʩ 1941 100 ʆʜʠʥ 

2.  ʂʠʣʦʬʣʦʧʩ 1949 103 ʊʳʩʷʯʘ 

3.  ʄʝʛʘʬʣʦʧʩ 1964 106 ʄʠʣʣʠʦʥ 

4.  ɻʠʛʘʬʣʦʧʩ 1987 109 ɹʠʣʣʠʦʥ  

5.  ʊʝʨʘʬʣʦʧʩ 1997 1012 ʊʨʠʣʣʠʦʥ 

6.  ʇʝʪʘʬʣʦʧʩ 2008 1015 ʂʚʘʜʨʠʣʣʠʦʥ 

7.  ʕʢʩʘʬʣʦʧʩ ʇʦʩʣʝ 2019 1018 ʂʚʠʥʪʠʣʣʠʦʥ 

 

ʇʨʠʤʝʨʳ ɯI.1.2. 

1. ɺ ʢʦʥʮʝ 60-ʭ ʛʦʜʦʚ ʍʍ ʚʝʢʘ ʩʘʤʳʤ ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʠʤ ʚ 

ʤʠʨʝ ʢʦʤʧʴʶʪʝʨʦʤ ʩʯʠʪʘʣʠ ʩʦʚʝʪʩʢʫʶ ʵʣʝʢʪʨʦʥʥʫʶ 

ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʤʘʰʠʥʫ ɹʕʉʄ-6, ʝ yʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʜʦʩʪʠʛʘʣʦ ʜʦ 

1 ʤʠʣʣʠʦʥʘ ʦʧʝʨʘʮʠʡ ʚ ʩʝʢʫʥʜʫ, ʪ.ʝ. 1 ʄʝʛʘʬʣʦʧʩ. 

2. ɺ ʥʘʯʘʣʝ 2000-ʭ ʛʦʜʦʚ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʝʨʩʦʥʘʣʴʥʦʛʦ 

ʢʦʤʧʴʶʪʝʨʘ ʩ ʧʨʦʮʝʩʩʦʨʦʤ Intel Pentium ʜʦʭʦʜʠʣʘ ʜʦ 50 ʤʠʣʣʠʦʥʦʚ 

ʦʧʝʨʘʮʠʡ ʚ ʩʝʢʫʥʜʫ, ʪ.ʝ. 50 ʄʝʛʘʬʣʦʧʩ. 

3.  ɺ ʢʦʥʮʝ 2000-ʭ ʛʦʜʦʚ ʩʘʤʤr ʙʳʩʪʨʳʤ ʚ ʤʠʨʝ ʢʦʤʧʴʶʪʝʨʦʤ 

ʷʚʣʷʣʩʷ ʢʠʪʘʡʩʢʠʡ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨ Tianhe-2 ʩ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʁ30.7 ʧʝʪʘʬʣʦʧʩ. 

ɿʘʜʘʥʠʷ Iɯ.1.2.  

1. ʇʝʨʝʯʠʩʣʠʪʝ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʢʦʤʧʴʶʪʝʨʘ. 

2. ʅʘʟʦʚʠʪʝ ʚʠʜʳ ʨʝʛʠʩʪʨʦʚ ʠ ʦʧʠʰʠʪʝ ʠʭ ʥʘʟʥʘʯʝʥʠʷ.  

3. ʆʧʠʰʠʪʝ ʨʘʙʦʯʠʡ ʮʠʢʣ ʢʦʤʧʴʶʪʝʨʘ. 

https://ru.wikipedia.org/wiki/%D0%A1%D0%98
https://ru.wikipedia.org/wiki/%D0%92%D1%8B%D1%87%D0%B8%D1%81%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%BC%D0%BE%D1%89%D0%BD%D0%BE%D1%81%D1%82%D1%8C_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%B0%D0%B2%D0%B0%D1%8E%D1%89%D0%B0%D1%8F_%D0%B7%D0%B0%D0%BF%D1%8F%D1%82%D0%B0%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%BA%D1%83%D0%BD%D0%B4%D0%B0
http://dic.academic.ru/dic.nsf/ruwiki/407200
http://dic.academic.ru/dic.nsf/ruwiki/657797
http://dic.academic.ru/dic.nsf/ruwiki/629651
http://dic.academic.ru/dic.nsf/ruwiki/690080
http://dic.academic.ru/dic.nsf/ruwiki/670374
https://ru.wikipedia.org/wiki/%D0%9A%D0%B2%D0%B0%D0%B4%D1%80%D0%B8%D0%BB%D0%BB%D0%B8%D0%BE%D0%BD
http://dic.academic.ru/dic.nsf/ruwiki/657797
http://dic.academic.ru/dic.nsf/ruwiki/657797
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ʇʦʤʦʱʴ 

1. ʕʪʠ ʧʨʠʥʮʠʧʳ ʢʘʩʘʶʪʩʷ ʦʩʥʦʚʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʜʘʥʥʳʭ ʠ 

ʢʦʤʘʥʜ ʢʦʤʧʴʶʪʝʨʘ.  

2. ʈʝʛʠʩʪʨʳ ʠʤʝʶʪ ʙʦʣʴʰʫʶ ʩʢʦʨʦʩʪʴ ʨʘʙʦʪ rʠ ʤʘʣʫʶ ʝʤʢʦʩʪʴ, 

ʦʙʝʩʧʝʯʠʚʘ ̫ʩʚʷʟʴ ʤʝʞʜʫ ʦʩʥʦʚʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʢʦʤʧʴʶʪʝʨʘ. 

3. ʈʘʙʦʯʠʡ ʮʠʢʣ ʩʦʩʪʦʠʪ ʠʟ ʪʘʢʪʦʚ. 

 

ɺʦʧʨʦʩʳ Iɯ.1.2.  

1. ʏʪʦ ʪʘʢʦʝ ʯʘʩʪʦʪʘ ʧʨʦʮʝʩʩʦʨʘ? 

2. ʏʪʦ ʪʘʢʦʝ ʩʢʦʨʦʩʪʴ ʧʨʦʮʝʩʩʦʨʘ? 

3. ʏʪʦ ʪʘʢʦʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʢʦʤʧʴʶʪʝʨʘ? 

 

ʊʝʩʪʳ Iɯ.1.2. 

1. ɺ ʯʝʤ ʠʟʤʝʨʷʝʪʩʷ ʯʘʩʪʦʪʘ ʧʨʦʮʝʩʩʦʨʘ? 

A) ʛʝʨʮ;  

B) ʙʘʡʪ; 

C) ʬʣʦʧʩ;  

D) ʩʝʢʫʥʜʘ; 

E) ʢʦʤʘʥʜʘ. 

 

2. ɺ ʯʝʤ ʠʟʤʝʨʷʝʪʩʷ ʩʢʦʨʦʩʪʴ ʧʨʦʮʝʩʩʦʨʘ? 

A) ʦʧʝʨʘʮʠʷ/ʩʝʢʫʥʜ; 

B) ʫʢʘʟʘʥʠʝ/ʩʝʢʫʥʜ; 

C) ʢʦʤʘʥʜʦ/ʩʝʢʫʥʜ; 

D) ʧʨʦʛʨʘʤʤʦ/ʩʝʢʫʥʜ; 

E) ʙʘʡʪ/ʩʝʢʫʥʜ. 

 

3. ɺ ʯʝʤ ʠʟʤʝʨʷʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʢʦʤʧʴʶʪʝʨʘ? 

A) ʬʣʦʧʩ; 

B) ʛʝʨʮ; 

C) ʙʘʡʪ; 

D) ʩʝʢʫʥʜʘ; 

E) ʢʦʤʘʥʜʘ. 
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II.1.4. ʇʦʢʦʣʝʥʠʝ ʢʦʤʧʴʶʪʝʨʦʚ 

ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʢʦʤʧʴʶʪʝʨʦʚ ï ʵʪʦ 

ʨʘʟʜʝʣʝʥʠʝ ʢʦʤʧʴʶʪʝʨʦʚ ʥʘ ʧʦʢʦʣʝʥʠʝ. ɺʦʦʙʱʝ, ʫʩʣʦʚʠʝ ʨʘʟʜʝʣʝʥʠ̫ 

ʢʦʤʧʴʶʪʝʨʦʚ ʥʘ ʧʦʢʦʣʝʥʠʝ ʟʘʚʠʩʠʪ ʚ ʦʩʥʦʚʥʦʤ ʦʪ ʠʟʤʝʥʝʥʠʷ ʠʭ 

ʵʣʝʤʝʥʪʥʦʡ ʙʘʟr, ʦʪ ʠʟʤʝʥʝʥʠʷ ʚʠʜʦʚ ʠ ʩʚʦʡʩʪʚ ʚʭʦʜʷʱʠʭ ʚ ʝʛʦ 

ʩʦʩʪʘʚ ʫʩʪʨʦʡʩʪʚ ʠ ʦʪ ʠʟʤʝʥʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʳʭ ʛʨʫʧʧ ʟʘʜʘʯ, ʨʝʰʘʝʤʳʭ ʩ 

ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʦʚ. ʉʝʡʯʘʩ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ, ʯʪʦ ʠʟʚʝʩʪʥʦ ʰʝʩʪʴ 

ʧʦʢʦʣʝʥʠʡ ʢʦʤʧʴʶʪʝʨʦʚ.  

ʇʝʨʚʦʝ ʧʦʢʦʣʝʥʠʝ ʢʦʤʧʴʶʪʝʨʦʚ (1948 ï 1958 ʛʛ.). ɺ ʵʪʦʤ 

ʧʦʢʦʣʝʥʠʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʫʩʪʨʦʡʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ 

ʢʦʤʧʴʶʪʝʨʦʚ ʙʳʣʠ ʵʣʝʢʪʨʦʥʥʳʝ ʣʘʤʧʳ, ʠʭ ʩʢʦʨʦʩʪʴ ʜʝʩʷʪʢʠ ʪʳʩʷʯ 

ʦ/ʩ., ʨʘʟʨʷʜʥʦʩʪʴ 31ï43 ʙʠʪ, ʦʙʲʝʤ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ 1ï4 ʂʙ., 

ʨʘʙʦʯʠʡ ʮʠʢʣ ʦʧʝʨʘʮʠʡ ʩʪʨʦʛʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ, ʪ.ʝ. ʩʣʝʜʫʶʱʘʷ 

ʚʳʧʦʣʥʷʝʤʘʷ ʦʧʝʨʘʮʠʷ ʥʘʯʠʥʘʣʘʩʴ ʪʦʣʴʢʦ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ 

ʚʳʧʦʣʥʝʥʠʷ ʪʝʢʫʱʝʡ ʦʧʝʨʘʮʠʠ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ 

çʚʚʦʜ/ʚrʚʦʜè ʮʝʥʪʨʘʣʴʥʳʡ ʧʨʦʮʝʩʩʦʨ ʧʨʦʩʪʘʠʚʘʝʪ. ʇʨʦʛʨʘʤʤ r

ʟʘʧʠʩʳʚʘʣʠʩʴ ʥʘ ʤʘʰʠʥʥʦʤ ʷʟʳʢʝ ʠ ʚ ʦʩʥʦʚʥʦʤ ʚʳʧʦʣʥʷʣʠʩʴ ʚ 

ʨʫʯʥʫʶ. ʈʘʙʦʯʠʡ ʨʝʞʠʤ ʙʳʣ ʦʪʢʨʳʪʳʤ: ʢʘʞʜʳʡ ʧʨʦʛʨʘʤʤʠʩʪ, ʩʠʜʷ 

ʟʘ ʧʫʣʴʪʦʤ ʫʧʨʘʚʣʝʥʠʷ, ʩʘʤ ʚʚʦʜʠʣ ʩʚʦʶ ʧʨʦʛʨʘʤʤʫ ʠ ʟʘʩʪʘʚʣʷʣ 

ʨʘʙʦʪʘʪʴ. ɺ ʦʩʥʦʚʥʦʤ ʨʝʰʘʣʠʩʴ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʟʘʜʘʯʠ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʯʠʩʣʦʚʳʤʠ ʚʝʣʠʯʠʥʘʤʠ, ʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʤʚʦʣʥɹʳʭ 

ʚʝʣʠʯʠʥ ʥʝ ʙʳʣʦ. ʅʘʯʘʣʠ ʩʦʟʜʘʚʘʪʴʩʷ ʩʪʘʥʜʘʨʪʥʳʝ ʧʨʦʛʨʘʤʤʳ. ɺʝʩʘ 

ʵʪʠʭ ʢʦʤʧʴʶʪʝʨʦʚ ʙʳʣʠ 5ï30 ʪʦʥʥ ʠ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʦʙʲʝʤʳ ʙʳʣʠ 

ʦʯʝʥʴ ʙʦʣʴʰʠʤʠ, ʜʣʷ ʠʭ ʨʘʟʤʝʱʝʥʠʷ ʪʨʝʙʦʚʘʣʠʩʴ ʦʪʜʝʣʴʥʳʝ 

ʙʦʣʴʰʠʝ ʧʦʤʝʱʝʥʠʷ ʠ ʟʜʘʥʠ.̫ ʉʘʤʳʤ ʧʝʨʚʳʤ ʢʦʤʧʴʶʪʝʨʦʤ, 

ʢʦʪʦʨʳʡ ʧʦʣʥʦʩʪʴʶ ʨʝʘʣʠʟʦʚʘʣ ʧʨʠʥʮʠʧʳ ʢʣʘʩʩʠʯʝʩʢʦʡ 

ʘʨʭʠʪʝʢʪʫʨʳ ʢʦʤʧʴʶʪʝʨʦʚ ʙʳʣ çEDSACè, ʩʦʟʜʘʥʥʳʡ ʚ 1949 ʛʦʜʫ ʚ 

ʫʥʠʚʝʨʩʠʪʝʪʝ ʂʝʤʙʨʠʜʞ (ɸʥʛʣʠʷ). ʏʝʨʝʟ ʛʦʜ ʚ 1950 ʛʦʜʫ ʚ ʉʐɸ 

ʧʦʷʚʠʣʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ çEDVACè. ɺ ʙʳʚʰʝʤ 

ʉʦʚʝʪʩʢʦʤ ʉʦʶʟʝ ʩʘʤʳʤ ʧʝʨʚʳʤ ʢʦʤʧʴʶʪʝʨʦʤ ʙʳʣ çʄʕʉʄè, 

ʢʦʪʦʨʳʡ ʩʦʟʜʘʚʘʣʩʷ 1947-1951 ʛʦʜʳ, ʘ ʚ 1952ï1953 ʛʦʜʳ ʩʦʟʜʘʣʩʷ 

ʩʣʝʜʫʶʱʠʡ ʢʦʤʧʴʶʪʝʨ çɹʕʉʄï1è. ʉʘʤʳʤ ʧʝʨʚʳʤ ʚʳʰʝʜʰʠʤ ʥʘ 
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ʩʚʦʙʦʜʥʳʡ ʨʳʥʦʢ ʢʦʤʧʴʶʪʝʨʦʤ ʙʳʣ UNIVAC, ʢʦʪʦʨʳʡ ʧʦʷʚʠʣʩʷ ʚ 

1951 ʛʦʜʫ ʚ ʉʐɸ. 

ɺʪʦʨʦʝ ʧʦʢʦʣʝʥʠʝ ʢʦʤʧʴʶʪʝʨʦʚ (1955 ï 1967 ʛʛ.). ʂʦʤʧʴʶʪʝʨʳ 

ʵʪʦʛʦ ʧʦʢʦʣʝʥʠʷ ʙʳʣʠ ʪʨʘʥʟʠʩʪʦʨʥʳʤʠ, ʠʤʝʣʠ ʩʢʦʨʦʩʪʴ ʩʦʪʥʠ 

ʪʳʩʷʯʠ ʦ/ʩ., ʨʘʟʨʷʜʥʦʩʪʴ 31ï48 ʙʠʪ, ʦʙʲʝʤ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ 8ï

128 ʂʙ. ʇʦʷʚʠʣʘʩʴ ʩʠʩʪʝʤʘ ʧʨʝʨʳʚʘʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʨʘʙʦʪʳ 

ʧʨʦʮʝʩʩʦʨʘ (ʦʥʘ ʚ ʦʩʥʦʚʥʦʤ ʚʢʣʶʯʘʣʘʩʴ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ 

ʦʧʝʨʘʮʠʠ ʚʚʦʜʘ/ʚʳʚʦʜʘ). ʇʦʷʚʠʣʠʩʴ ʷʟʳʢʠ ʘʩʩʝʤʙʣʝʨʘ, ʢʦʪʦʨʳʝ 

ʧʨʝʚʨʘʪʠʣʠ ʜʚʦʠʯʥʳʝ ʢʦʜʳ ʤʘʰʠʥʥʦʛʦ ʷʟʳʢʘ ʚ ʤʥʝʤʦʥʠʯʝʩʢʠʝ 

ʢʦʜr. ʊʘʢʞʝ ʧʦʷʚʠʣʠʩʴ ʘʩʩʝʤʙʣʝʨʳ, ʪʨʘʥʩʣʷʪʦʨʳ ïʧʨʦʛʨʘʤʤʳ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʝʨʝʚʦʜʘ ʧʨʦʛʨʘʤʤ ʩ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʭ ʷʟʳʢʦʚ ʥʘ 

ʤʘʰʠʥʥʳʡ ʷʟʳʢ, ʪ.ʝ. ʜʣʷ ʠʭ ʩʦʩʪʘʚʣʝʥʠʷ ʩʪʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʷʟʳʢʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ:  

Fortran (1957) ʉʐɸ ï ʜʣʷ ʨʝʰʝʥʠʷ ʯʠʩʣʝʥʥʳʭ ʟʘʜʘʯ; 

Cobol (1958) ʉʐɸ ï ʜʣʷ ʨʝʰʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʜʘʯ; 

Lisp (1958) ʉʐɸ ï ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʩʠʤʚʦʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ 

ʟʘʜʘʯ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ; 

Algol (1958ï1960) IFIP ï ʜʣʷ ʨʝʰʝʥʠʷ ʥʘʫʯʥʦïʪʝʭʥʠʯʝʩʢʠʭ 

ʟʘʜʘʯ; 

PL/1 (1960) ʉʐɸ ï ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʫʚʝʣʠʯʠʣʩʷ ʬʦʥʜ ʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʛʨʘʤʤ, 

ʧʨʠʤʝʥʷʣʠʩʴ ʟʘʢʨʳʪʳʝ ʨʝʞʠʤʳ ʨʘʙʦʪʳ, ʪ.ʝ. ʧʨʦʛʨʘʤʤʠʩʪʳ ʥʝ ʩʪʘʣʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʨʘʙʦʪʘʪʴ ʩ ʤʘʰʠʥʦʡ, ʘ ʩʪʘʣʠ ʧʝʨʝʜʘʚʘʪʴ ʩʚʦʠ 

ʧʨʦʛʨʘʤʤʳ ʥʘ ʷʟʳʢʝ ʚʳʩʦʛʦ ʫʨʦʚʥʷ ʛʨʫʧʧʝ ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ ʧʦ 

ʧʨʦʚʝʜʝʥʠʶ ʧʨʦʛʨʘʤʤʳ ʯʝʨʝʟ ʤʘʰʠʥʳ. ɼʣʷ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʨʘʙʦʪʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦʷʚʠʣʠʩʴ ʧʝʨʚʳʝ ʤʦʥʠʪʦʨʥʳʝ ʩʠʩʪʝʤʳ, ʦʥʠ 

ʠʤʝʣʠ ʩʦʙʩʪʚʝʥʥʳʝ ʷʟʳʢʠ ʫʧʨʘʚʣʝʥʠʷ ʟʘʜʘʥʠʷʤʠ. ʇʦʷʚʣʝʥʠʝ 

ʠʥʜʝʢʩʥʦʡ ʘʨʠʬʤʝʪʠʢʠ, ʥʝʧʨʷʤʘʷ ʘʜʨʝʩʘʮʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʜʠʥʘʤʠʯʝʩʢʦʡ ʧʘʤʷʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʩ ʩʠʤʚʦʣʴʥʳʤʠ 

ʚʝʣʠʯʠʥʘʤʠ ʩʪʘʣʠ ʧʦʜʯʝʨʢʠʚʘʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʵʪʦʛʦ 

ʧʦʢʦʣʝʥʠʷ. ʂ ʵʪʠʤ ʢʦʤʧʴʶʪʝʨʦʤ ʦʪʥʦʩʷʪʩʷ ʚ ʉʐɸ - UNIVAC, 

LARC, CDC 6600, IBM-1401, -7030, ʘ ʙʳʚʰʝʤ ʉʉʉʈ - ʋʨʘʣ-11, -14, 

-16, ʄʠʥʩʢ-12, -14, -22, ʄ-220, -222, ɹʕʉʄ-2, -4,-6, ʄʠʨ-1, ʠʭ 

http://chernykh.net/content/view/74/130/
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ʦʧʝʨʘʪʠʚʥʳʝ ʧʘʤʷʪʠ ʠʤʝʣʠ ʦʙʲʝʤʳ ʦʪ 32 ʂʙ ʜʦ 64 ʂʙ, ʘ ʩʢʦʨʦʩʪʠ 

ʜʦʩʪʠʛʘʣʠ 20ï30 ʪʳʩ ʦ/ʩ. ʉʨʝʜʠ ʥʠʭ ʩʘʤʳʤ ʙʳʩʪʨʳʤ ʢʦʤʧʴʶʪʝʨʦʤ 

ʙʳʣ ɹʕʉʄ-6, ʝʛʦ ʩʢʦʨʦʩʪʴ ʜʦʭʦʜʠʣʘ ʜʦ 1 ʤʣʥ ʦ/ʩ. 

ʊʨʝʪʴʝ ʧʦʢʦʣʝʥʠʝ ʢʦʤʧʴʶʪʝʨʦʚ (1968 ï 1973 ʛʛ.). ʂ ʵʪʦʤʫ 

ʧʦʢʦʣʝʥʠʶ ʦʪʥʦʩʷʪʩʷ ʢʦʤʧʴʶʪʝʨʳ ʠ ʢʦʤʧʴʶʪʝʨʥʳʝ ʢʦʤʧʣʝʢʩʳ, 

ʩʦʟʜʘʥʥʳʝ ʥʘ ʠʥʪʝʛʨʘʣʴʥʳʭ ʤʠʢʨʦʩʭʝʤʘʭ. ʀʭ ʩʢʦʨʦʩʪʴ ʤʠʣʣʠʦʥ r

ʦ/ʩ., ʨʘʟʨʷʜʥʦʩʪʴ 32ï64 ʙʠʪ, ʦʙʲʝʤ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ 64ï1024 ʂʙ, 

ʩʢʦʨʦʩʪʠ ʜʦʩʪʠʛʘʣʠ ʜʦ 10 ʤʣʥ ʦ/ʩ. ɹʳʣʠ ʨʘʟʚʠʪʳʝ ʩʠʩʪʝʤʳ 

ʧʨʝʨʳʚʘʥʠʷ ʜʣʷ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ ʚʚʦʜʘ/ʚʳʚʦʜʘ 

ʠ ʦʧʝʨʘʮʠʡ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ ʧʨʠʤʝʥʷʣʠʩʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʧʨʦʮʝʩʩʦʨ r (ʢʘʥʘʣʳ). ʄʥʦʛʠʝ ʨʘʙʦʪʳ, ʨʘʥʝʝ ʚʳʧʦʣʥʷʝʤʳʝ 

ʧʨʦʛʨʘʤʤʦʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʦʙʨʘʙʦʪʢʘ ʧʨʝʨʳʚʘʥʠʷ, 

ʩʪʘʣʠ ʨʝʘʣʠʟʦʚʳʚʘʪʴʩʷ ʘʧʧʘʨʘʪʥʦ. ʇʦʷʚʠʣʠʩɹ ʩʝʥʩʦʨʥʳʝ ʫʩʪʘʥʦʚʢʠ 

ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʢʦʤʧʴʶʪʝʨr ʤʦʛʣʠ ʚʦʩʧʨʠʥʠʤʘʪʴ ʚʥʝʰʥʶʶ ʩʨʝʜʫ ʠ 

ʚʣʠʷʪʴ ʥʘ ʥʝʸ. ɺʩʝ ʵʪʦ ʧʨʝʚʨʘʪʠʣʦ ʢʦʤʧʴʶʪʝʨ ʠʟ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦ 

(ʦʜʥʦʟʥʘʯʥʦ) ʦʙʨʘʙʘʪʳʚʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʟʘʨʘʥʝʝ ʚʚʝʜʝʥʥʳʭ 

ʜʘʥʥʳʭ ʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʩʧʦʩʦʙʥʦʝ ʨʘʙʦʪʘʪʴ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʦʩʪʦʷʥʠʡ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. 

ʈʝʘʣʠʟʦʚʘʥʳ ʟʘʱʠʪʘ ʠ ʜʠʥʘʤʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘʨ ʧʘʤʷʪʠ. ʂ 

ʤʥʦʛʠʤ ʟʘʜʘʯʘʤ ʩʪʘʣʠ ʧʨʠʤʝʥʷʪʴʩʷ ʧʨʦʙʣʝʤʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ 

ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʠʤʚʦʣʴʥʳʤ 

ʟʘʜʘʯʘʤ ʷʟʳʢʠ Snobol, Lisp, Refal ʠ ʣʦʛʠʯʝʩʢʠʤ ʟʘʜʘʯʘʤ ʷʟʳʢʠ 

Prolog, Miranda. ʋʚʝʣʠʯʠʣʠʩʴ ʜʦʣʠ ʩʠʤʚʦʣʴʥʳʭ ʟʘʜʘʯ ʠ ʣʦʛʠʯʝʩʢʠʭ 

ʟʘʜʘʯ. ʅʘʯʘʣʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʨʘʟʚʠʪʝr ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, 

ʫʧʨʘʚʣʷʶʱʠʝ ʚʩʝʤʠ ʨʘʙʦʪʘʤʠ (ʫʤʝʶʱʠʝ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʦʪʚʝʯʘʪʴ 

ʥʘ ʚʥʫʪʨʝʥʥʠʝ ʠ ʚʥʝʰʥʠʝ ʩʠʪʫʘʮʠʠ) ʧʨʦʛʨʘʤʤ.  

ʆʩʥʦʚʥʦʡ ʦʩʦʙʝʥʦʩʪʴ  ʁʵʪʦʛʦ ʧʦʢʦʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʷʚʣʝʥʠʝ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʦʜʥʦʪʠʧʥʳʭ ʩ 

ʚʦʟʨʘʩʪʘʁ ʱʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʤʦʜʝʣʝʡ, ʧʨʦʛʨʘʤʤʳ ʢʦʪʦʨʳʭ ʩʥʠʟʫ 

ʚʚʝʨʭ ʩʦʚʤʝʩʪʠʤʳʝ. ʅʘʧʨʠʤʝʨ, ʝʜʠʡʥʳʝ ʩʠʩʪʝʤʳ ʢʦʤʧʴʶʪʝʨʦʚ ʚ 

ʉʉʉʈ ɽʉ ʕɺʄ 1020ï1050, ʘ ʚ ʉʐɸ IBM/360ï370. ʉ ʧʦʤʦʱʴʶ ʵʪʠʭ 

ʢʦʤʧʴʶʪʝʨʦʚ ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪ ɹʧʦ ʩʦʟʜʘʥʠʶ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ, ʧʨʝʚʨʘʱʘʶʱʝʡ ʧʦʣʷ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʠ ʚʥʝʰʥʠʭ 
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ʫʩʪʨʦʡʩʪʚ ʦʙʱʝʜʦʩʪʫʧʥʳʤʠ. ʈʝʘʣʠʟʦʚʘʥ ʨʝʞʠʤ 

ʤʫʣʴʪʠʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʨʘʟʙʠʚʘʶʱʝʛʦ ʚʨʝʤʷ ʮʝʥʪʨʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʦʨʘ ʪʘʢ, ʯʪʦʙʳ ʦʜʥʦʚʨʝʤʝʥʥʦ ʤʦʛʣʠ ʨʘʙʦʪʘʪ ɹʥʝʩʢʦʣʴʢʦ 

ʧʨʦʛʨʘʤʤ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʷʚʠʣʠʩʴ ʧʨʦʛʨʘʤʤʳ, ʨʘʙʦʪʘʶʱʠʝ ʚ 

ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʫʧʨʘʚʣʷʪʴ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʧʦʣʝʪʦʤ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ʠ 

ʨʘʙʦʪʦʡ ʜʨʫʛʠʭ ʩʣʦʞʥʳʭ ʫʩʪʨʦʡʩʪʚ. ɺ 1969 ʛʦʜʫ ʧʦʷʚʠʣʘʩʴ ʧʝʨʚʘʷ 

ʛʣʦʙʘʣʴʥʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʩʝʪʴ ï ʦʥʘ ʩʪʘʣʘ ʟʘʯʘʪʢʦʤ ʛʣʦʙʘʣʴʥʦʡ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʝʪʠ, ʥʘʟʳʚʘʝʤʦʡ ʩʝʡʯʘʩ ʀʥʪʝʨʥʝʪ. ɺ ʪʦ ʚʨʝʤʷ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʷʚʠʣʠʩʴ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ Unix ʠ ʷʟʳʢ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʉ (çʉʠè). ʆʥʠ ʩʳʛʨʘʣʠ ʦʛʨʦʤʥʫʶ ʨʦʣʴ ʚ 

ʨʘʟʚʠʪʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʠʨʘ ʠ ʜʦ ʩʠʭ ʧʦʨ ʩʦʭʨʘʥʷʶʪ ʩʚʦʠ ʣʠʜʝʨʩʢʠʝ 

ʧʦʟʠʮʠʠ. 

ʏʝʪʚʝʨʪʦʝ ʧʦʢʦʣʝʥʠʝ ʢʦʤʧʴʶʪʝʨʦʚ (1974 ï 1982 ʛʛ.) 

ʩʚʷʟʳʚʘʶʪ ʩ ʧʦʷʚʣʝʥʠʝʤ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘ, ʩʦʟʜʘʥʥʦʛʦ ʚ 1971 ʛʦʜʫ 

ʬʠʨʤʦʡ Intel (ʉʐɸ) ʥʘ ʦʩʥʦʚʝ ʙʦʣʴʰʠʭ ʠʥʪʝʛʨʘʣʴʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ 

ʩʭʝʤ. ʂʦʤʧʴʶʪʝʨʳ ʵʪʦʛʦ ʧʦʢʦʣʝʥʠʷ ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ ʜʣʷ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚʳʩʦʢʦʛʦ 

ʫʨʦʚʥʷ ʠ ʦʙʣʝʛʯʝʥʠʷ ʧʨʦʮʝʩʩʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʣʷ ʧʨʦʙʣʝʤʥʳʭ 

ʧʨʦʛʨʘʤʤʠʩʪʦʚ. ʆʥʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ʙʳʩʪʨʦʛʦ 

ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʚ ʥʘʫʢʝ, ʧʨʦʠʟʚʦʜʩʪʚʝ, 

ʫʧʨʘʚʣʝʥʠʠ, ʟʜʨʘʚʦʭʨʘʥʝʥʠʠ, ʩʬʝʨʝ ʫʩʣʫʛ ʠ ʙʳʪʫ. 

ʉ ʘʧʧʘʨʘʪʥʦʡ ʩʪʦʨʦʥʳ ʦʥʠ ʩʦʟʜʘʥʳ ʩ ʧʦʤʦʱʴʶ ʙʦʣʴʰʠʭ ʠʣʠ 

ʩʚʝʨʭ ʙʦʣʴʰʠʭ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʤʠʢʨʦʩʭʝʤ. ɹʦʣʴʰʘʷ ʩʪʝʧʝʥʴ 

ʠʥʪʝʛʨʘʮʠʠ ʧʨʠʚʝʣʘ ʢ ʫʧʣʦʪʥʝʥʠʶ ʨʘʟʤʝʰʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ 

ʘʧʧʘʨʘʪʫʨ, ʘ ʵʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʚʝʣʦ ʢ ʫʤʝʥʴʰʝʥʠʶ ʦʙʲʝʤʘ, 

ʫʚʝʣʠʯʝʥʠʶ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ ʠ ʫʜʝʰʝʚʣʝʥʠʶ ʩʪʦʠʤʦʩʪʠ 

ʢʦʤʧʴʶʪʝʨʦʚ. ɺʩʝ ʵʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʣʠʷʣʦ ʥʘ ʣʦʛʠʯʝʩʢʫʶ 

ʩʪʨʫʢʪʫʨʫ ʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʤʧʴʶʪʝʨʦʚ. ʅʘʯʘʣʦʩʴ 

ʫʪʝʩʥʝʥʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠ ʧʨʦʛʨʘʤʤʥʳʤ 

ʦʙʝʩʧʝʯʝʥʠʝʤ ʢʦʤʧʴʶʪʝʨʘ, ʧʨʦʛʨʘʤʤʳ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʙʝʟ 

ʫʯʘʩʪʠʷ ʯʝʣʦʚʝʢʘ ʦʨʛʘʥʠʟʫʪʁ ʥʝʧʨʝʨʳʚʥʫʶ ʨʘʙʦʪʫ ʢʦʤʧʴʶʪʝʨʘ. ʂ 

ʵʪʠʤ ʢʦʤʧʴʶʪʝʨʘʤ ʦʪʥʦʩʷʪʩʷ ʤʥʦʛʦʧʨʦʮʝʩʩʦʨʥʳʝ 



 

 123 

ʩʫʧʝʨʢʦʤʧʴʶʪʝʨ r ʠ ʤʠʢʨʦʢʦʤʧʴʶʪʝʨ r (ʧʦʟʞʝ ʦʥʠ ʩʪʘʣʠ 

ʥʘʟʳʚʘʪʴʩʷ ʧʝʨʩʦʥʘʣʴʥʳʤ ʢʦʤʧʴʶʪʝʨʦʤ). ʉʢʦʨʦʩʪʠ 

ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʦʚ ʜʦʩʪʠʛʘʶʪ ʜʦ ʤʠʣʣʠʦʥʦʚ ʦ/ʩ. ʅʘʧʨʠʤʝʨ, 

ʩʢʦʨʦʩʪʴ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʘ Cray-1 ʜʦʩʪʠʛʣʘ 100 ʤʣʥ ʦ/ʩ. ɺʦʦʙʱʝ ʩ 

ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʦʚ ʵʪʦʛʦ ʧʦʢʦʣʝʥʠʷ ʤʝʪʦʜʳ ʩʚʷʟʠ ʧʦʣʫʯʠʣʠ 

ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ, ʩʦʝʜʠʥʠʚ ʩ ʣʠʥʠʝʡ ʪʝʣʝʬʦʥʘ, ʪʝʣʝʛʨʘʬʘ 

ʧʦʩʪʨʦʝʥʳ ʢʦʤʧʴʶʪʝʨʥʳʝ ʣʦʢʘʣʴʥʳʝ, ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʠ ʛʣʦʙʘʣʴʥʳʝ 

ʩʝʪʠ (ʥʘʧʨʠʤʝʨ, ʀʥʪʝʨʥʝʪ). ʉʦʙʨʘʥʳ ʦʯʝʥʴ ʙʦʣʴʰʠʝ ʘʨʭʠʚʳ 

ʜʘʥʥʳʭ, ʨʘʟʚʠʣʦʩʴ ʟʘʜʘʥʠʝ ʠ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʚ ʚʠʟʫʘʣʴʥʦʤ ʚʠʜʝ, 

ʰʠʨʦʢʦ ʨʝʘʣʠʟʦʚʘʥʳ ʩʠʩʪʝʤʳ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʂ ʵʪʦʤʫ 

ʧʦʢʦʣʝʥʠʶ ʚ ʉʉʉʈ ʦʪʥʦʩʷʪʩʷ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʴʶʪʝʨʳ: ɽʉ-1015, -

1025, -1035, -1045, -1055, -1065, -1036, -1046, -1066, ʉʄ-1420, -1600, 

-1700, ʚʩʝ ʧʝʨʩʦʥʘʣʴʥʳʝ ʢʦʤʧʴʶʪʝʨʳ (ñʕʣʝʢʪʨʦʥʠʢʘ ʄʉ 0501ò, 

ñʕʣʝʢʪʨʦʥʠʢʘ-85ò, ñʀʩʢʨʘ-226ò, ɽʉ-1840, -1841, -1842 ʠ ʜʨ.). ʂʨʦʤʝ 

ʪʦʛʦ, ʢ ʵʪʦʤʫ ʧʦʢʦʣʝʥʠʶ ʦʪʥʦʩʷʪʩʷ ʦʯʝʥʴ ʤʦʱʥʳʝ 

ʤʥʦʛʦʧʨʦʮʝʩʩʦʨʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ "ʕʣʴʙʨʫʩ-1, -2, 3" 

ʠ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨ r Amdahl 470V16, ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʦʩʥʦʚʝ 

ʢʦʥʚʝʡʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʢʦʤʘʥʜ ʵʬʬʝʢʪʠʚʥʳʝ ʧʨʠʥʮʠʧʳ 

ʧʘʨʘʣʣʝʣʴʥʦʩʪʠ. ʇʦʟʞʝ ʢ ʛʨʫʧʧʝ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʦʚ ʩʪʘʣʠ ʚʢʣʶʯʘʪʴ 

ʤʦʜʝʣʠ ʩ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝʤ 20 ʤʝʛʘʬʣʦʧʩ (1 ʤʝʛʘʬʣʦʧʩ = 1 ʤʣʥ 

ʦʧʝʨʘʮʠʠ ʩ ʧʣʘʚʘʶʱʝʡ ʪʦʯʢʦʡ /ʩʝʢʫʥʜ). ʇʝʨʚʦʡ ʪʘʢʦʡ ʤʦʜʝʣʴʶ 

ʩʯʠʪʘʝʪʩʷ ʩʦʟʜʘʥʥʘʷ ʚ ʉʐɸ ʚ 1975 ʛʦʜʫ ILLIAC-IV, ʝ y

ʙʳʩʪʦʜʝʡʩʪʚʠʝ ʜʦʩʪʠʛʘʣʦ ʜʦ 50 ʤʝʛʘʬʣʦʧʩ. ɺ ʠʩʪʦʨʠʠ 

ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʦʚ ʦʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʩʦʟʜʘʥʥʘʷ ʚ ʉʐɸ ʚ 1976 

ʛʦʜʫ ʩ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝʤ 130 ʤʝʛʘʬʣʦʧʩ ʤʦʜʝʣʴ Cray-1. ɸʨʭʠʪʝʢʪʫʨʘ 

ʤʦʜʝʣʠ ʦʩʥʦʚʘʥʘ ʥʘ ʩʚʝʨʭʙʦʣʴʰʠʭ ʠʥʪʝʛʨʘʣʴʥʳʭ ʩʭʝʤʘʭ, ʦʙʨʘʙʦʪʢʘ 

ʜʘʥʥʳʭ ʦʩʥʦʚʘʥʘ ʥʘ ʧʨʠʥʮʠʧʝ ʚʝʢʪʦʨʥʦʡ ʠ ʩʢʘʣʷʨʥʦʡ ʦʙʨʘʙʦʪʢʠ. 

ʉʣʝʜʫʶʱʠʝ ʤʦʜʝʣʠ Cray-2, Cray ʍ-ʄʈ, Cray-3 ʠ Cray-4 ʠʤʝʣʠ 

ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʜʦ 10 ʪʳʩ ʤʝʛʘʬʣʦʧʩ, ʘ ʤʦʜʝʣʴ Cray ʄʈ ʥʘ ʥʦʚʦʡ 

ʢʨʝʤʥʠʝʚʦʡ ʤʠʢʨʦʩʭʝʤʝ ʩʦʜʝʨʞʘʣʘ 64 ʧʨʦʮʝʩʩʦʨʦʚ, ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ 

ʜʦʭʦʜʠʣʦ ʜʦ 50 ʛʠʛʘʬʣʦʧʩ.  

ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʢ ʯʝʪʚʝʨʪʦʤʫ ʧʦʢʦʣʝʥʠʶ ʦʪʥʦʩʷʪʩʷ 

ʧʝʨʩʦʥʘʣʴʥʳʝ ʢʦʤʧʴʶʪʝʨʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ɯɯ.1.5.  
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ʇʷʪʦʝ ʧʦʢʦʣʝʥʠʝ ʢʦʤʧʴʶʪʝʨʦʚ (1982 ï 1992 ʛʛ.) ʩʦʟʜʘʥʳ ʥʘ 

ʦʩʥʦʚʝ ʩʚʝʨʭʙʦʣʴʰʠʭ, ʫʣʴʪʨʘʙʦʣʴʰʠʭ, ʛʠʛʘʙʦʣʴʰʠʭ ʠʥʪʝʛʨʘʣʴʥʳʭ 

ʩʭʝʤ. ʕʪʦ ʧʦʢʦʣʝʥʠʝ ʥʘʯʘʣʦʩʴ ʩ ʟʘʷʚʣʝʥʥʦʛʦ ʗʧʦʥʠʝʡ ʚ 1980 ʛʦʜʫ 

ʜʝʩʷʪʠʣʝʪʥʝʛʦ ʧʨʦʝʢʪʘ, ʛʜʝ ʷʟʳʢ ʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

Prolog ʚ ʢʘʯʝʩʪʚʝ ʤʘʰʠʥʥʦʛʦ ʷʟʳʢʘ ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ ʘʧʧʘʨʘʪʥʦ ʠ 

ʙr ʣʘ ʩʦʟʜʘʥʘ ʩʠʩʪʝʤʘ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʠʭ 

ʧʨʦʙʝʤ ʧʨʝʜʣʘʛʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʥʘʧʨʘʚʣʝʥʠ:̫ 

1. ʈʘʟʨʘʙʦʪʘʪʴ ʧʨʦʩʪʦʡ ʠʥʪʝʨʬʝʡʩ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʦʣʴʟʦʚʘʪʝʣʶ 

ʧʨʦʚʦʜʠʪʴ ʜʠʘʣʦʛ ʩ ʢʦʤʧʴʶʪʝʨʦʤ ʜʣʷ ʨʝʰʝʥʠʷ ʩʚʦʝʡ ʟʘʜʘʯʠ. ʊʘʢʦʡ 

ʠʥʪʝʨʬʝʡʩ ʤʦʞʝʪ ʙʳʪʴ ʦʨʛʘʥʠʟʦʚʘʥ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: ʥʘ 

ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ ʠ ʛʨʘʬʠʯʝʩʢʦʤ ʷʟʳʢʝ. ʆʜʥʘʢʦ ʜʦʩʪʫʧʥʳʡ 

ʠʥʪʝʨʬʝʡʩ ʨʝʰʠʣ ʪʦʣʴʢʦ ʧʦʣʦʚʠʥʫ ʧʨʦʙʣʝʤʳ. ʇʦʪʦʤʫ ʯʪʦ ʦʥ ʥʝ 

ʫʯʘʩʪʚʦʚʘʣ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʘ ʧʦʟʚʦʣʷʣ 

ʦʙʱʝʥʠʝ ʪʦʣʴʢʦ ʩ ʟʘʨʘʥʝʝ ʛʦʪʦʚʳʤʠ. 

2. ʇʨʠʚʣʝʯʴ ʢʦʥʝʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦ ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ 

ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʠ ʧʦʚʳʩʠʪʴ ʝʛʦ ʢʘʯʝʩʪʚʦ. ʊʘʢʘʷ ʪʝʭʥʦʣʦʛʠʷ ʢʘʩʘʪʝʣʴʥʦ 

ʘʚʪʦʬʦʨʤʘʣʠʟʘʮʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʟʥʘʥʠʷ ʢʦʥʝʯʥʦʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʝʜʣʘʛʘʝʪ ʜʚʘ ʵʪʘʧʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʧʨʦʜʫʢʪʘ: ʧʨʦʛʨʘʤʤʠʩʪ ʛʦʪʦʚʠʪ ʫʥʠʚʝʨʩʘʣʴʥʫʶ çʧʫʩʪʫʶè ʦʙʦʣʦʯʢʫ, 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʘʧʦʣʥʷʝʪ ʝʛʦ ʨʝʘʣʴʥʳʤ ʟʥʘʥʠʝʤ ʠ ʧʦʣʴʟʫʷʩʴ ʵʪʠʤ 

ʨʝʰʘʝʪ ʩʚʦʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ. 

ɺ ʨʘʟʨʘʙʦʪʢʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ 

ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʠʪʝʣʷ ʤʦʞʥʦ ʚʟʷʪʴ ʙʘʟʫ ʟʥʘʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʘʟʳ 

ʟʥʘʥʠʡ ʥʫʞʥʦ ʚʳʩʦʢʦʝ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʠ 

ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʧʘʤʷʪʠ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʛʨʘʤʤʳ ʟʘʧʦʣʥʝʥʠʷ, 

ʦʙʨʘʙʦʪʢʠ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʦʙʥʦʚʣʝʥʠʡ ʙʘʟʳ ʟʥʘʥʠʡ ʙʳʣʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʠ ʣʦʛʠʯʝʩʢʠʝ 

ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʉʪʨʫʢʪʫʨʳ ʵʪʠʭ ʷʟʳʢʦʚ ʪʨʝʙʫʶʪ, ʯʪʦʙʳ ʩ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʬʦʥ-ʥʝʡʤʘʥʦʚʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʢʦʤʧʴʶʪʝʨʦʚ 

ʧʝʨʝʡʪʠ ʥʘ ʥʦʚʫʶ ʘʨʭʠʪʝʢʪʫʨʫ. ʕʪʦʪ ʧʨʦʝʢʪ ʟʘʢʦʥʯʠʣʩʷ 

ʙʝʟʨʝʟʫʣʴʪʘʪʥʦ. ʆʜʥʘʢʦ, ʩʝʡʯʘʩ ʝʩʪʴ ʢʦʤʧʴʶʪʝʨʳ ʩʦ ʩʚʦʠʤ 

ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ, ʪ.ʝ. ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʫʤʝʶʱʠʝ ʧʦ 
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ʟʘʜʘʥʥʦʡ ʧʦʩʪʘʥʦʚʢʝ ʟʘʜʘʯʠ ʥʘʭʦʜʠʪʴ ʝʝ ʨʝʰʝʥʠʝ, ʩʪʨʦʠʪʴ 

ʫʪʚʝʨʞʜʝʥʠʷ ʠ ʜʦʢʘʟʳʚʘʪʴ ʠʭ, ʩʦʯʠʥʷʪʴ ʥʘ ʦʧʨʝʜʝʣʝʥʥʫʶ ʪʝʤʫ ʩʪʠʭʠ 

ʠʣʠ ʤʫʟʳʢʫ ʠ ʚʳʧʦʣʥʷʪʴ ʜʨʫʛʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʨʘʙʦʪʳ. ʅʦ ʦʥʠ 

ʰʠʨʦʢʦ ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ, ʪʘʢ ʢʘʢ ʠʭ ʩʪʦʠʤʦʩʪ ɹʦʯʝʥʴ ʚʝʣʠʢʘ ʠ ʜʣʷ 

ʨʘʙʦʪʳ ʩ ʥʠʤʠ ʪʨʝʙʫʝʪʩ ̫ ʚʳʩʦʢʘ ̫ ʢʚʘʣʠʬʠʢʘʮʠ ̫ ʚ ʦʙʣʘʩʪʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʢ ʧʷʪʦʤʫ ʧʦʢʦʣʝʥʠʶ 

ʦʪʥʦʩʠʪʩʷ ʤʫʣʴʪʠʤʝʜʠʡʥʳʡ ʢʦʤʧʴʶʪʝʨ, ʧʦʩʪʨʦʝʥʥʳʡ ʥʘ ʦʩʥʦʚʝ 

ʧʨʦʮʝʩʩʦʨʘ Pentium, ʧʦʟʚʦʣʷʶʱʠʡ ʩʦʟʜʘʪʴ ʚʠʨʪʫʘʣʴʥʫʶ ʩʨʝʜʫ. ʆʥ 

ʠʤʝʝʪ ʙʫʩʪʨʦʜʝʡʩʪʚʠʝ 100 ʤʣʥ ʦ/ʩ ʠ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨ ʩʦ ʩʢʦʨʦʩʪʴʶ 

120 ʤʣʥ ʦ/ʩ, ʪʘʢʠʝ ʢʘʢ Cray, ʕʣʴʙʨʫʩ.  

ʐʝʩʪʦʝ ʧʦʢʦʣʝʥʠʝ ʢʦʤʧʴʶʪʝʨʦʚ ï ʥʘʯʘʣʦʩʴ ʚ ʩʝʨʝʜʠʥʝ 90-ʭ 

ʛʦʜʦʚ ʍʍ ʚʝʢʘ. ʕʪʠ ʢʦʤʧʴʶʪʝʨ rʩʦʟʜʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʥʝʡʨʦʥʥʳʭ 

ʩʝʪʝʡ, ʤʥʦʟʥʘʯʥʦʡ ʣʦʛʠʢʠ ʠ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ, ʪʝʦʨʠʠ ʢʚʘʥʪʦʚʦʛʦ 

ʚʳʯʠʩʣʝʥʠʷʠ ʠ ʛʝʥʝʪʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ. ʋ ʵʪʠʭ ʢʦʤʧʴʶʪʝʨʦʚ ʙʫʜʝʪ 

ʨʘʟʚʠʪʳʡ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ: ʩʧʦʩʦʙʥʦʩʪʴ ʩʘʤʦʦʙʫʯʘʪʴʩʷ ʠ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʦʥʷʪʴ ʥʝʢʦʪʦʨʳʝ ʟʘʜʘʯʠ (ʨʘʩʧʦʟʥʘʚʘʪʴ ʦʙʨʘʟ)r, ʠʭ 

ʧʨʦʝʢʪʠʨʦʚʘʪʴ, ʨʝʰʠʪʴ ʠʣʠ ʨʝʘʣʠʟʦʚʘʪʴ ʥʫʞʥʫʶ ʧʨʦʛʨʘʤʤʫ ʠʣʠ ʞʝ 

ʢʦʥʩʪʨʫʨʠʨʦʚʘʪʴ ʫʩʪʨʦʡʩʪʚʦ.  

 

ʇʨʠʤʝʨʳ ɯɯ.1.4: 

1. ʉʘʤʳʡ ʧʝʨʚʳʡ ʢʦʤʧʴʶʪʝʨ ʕʅʀɸʂ (ENIAC) ʩʦʟʜʘʥ ʚ 1945 

ʛʦʜʫ ʚ ʉʐɸ, ʠʤʝʝʪ ʧʘʤʷʪʴ 20 ʯʠʩʣʦïʩʣʦʚʦ. ɺrʯʠʩʣʠʪʝʣʴʥʘʷ 

ʤʦʱʥʦʩʪʴ: ʟʘ 1 ʩʝʢʫʥʜʫ 357 ʦʧʝʨʘʮʠʠ ʫʤʥʦʞʝʥʠʷ ʠʣʠ 5000 ʦʧʝʨʘʮʠʠ 

ʩʣʦʞʝʥʠʷ, ʚʝʩ 27 ʪʦʥʥ. 

2.  PDP-8 ï ʧʝʨʚʳʡ ʫʩʧʝʰʥʳʡ ʢʦʤʤʝʨʯʝʩʢʠʡ ʤʠʥʠʢʦʤʧʴʶʪʝʨ 

ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʧʨʦʠʟʚʦʜʠʚʰʠʡʩʷ ʚ 1960-ʭ. ɹʳʣʦ ʧʨʦʜʘʥʦ ʙʦʣʝʝ 

50 ʪʳʩʷʯ ʰʪʫʢ, ʩʘʤʦʝ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʣʷ ʪʦʛʦ ʚʨʝʤʝʥʠ. 

3. Iɺʄ ʈʉ-ʩʦʚʤʝʩʪʠʤʳʝ ʢʦʤʧʴʶʪʝʨʳ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʚ ʂʘʟʘʭʩʪʘʥʝ, ʠʭ ʤʦʱʥʦʩʪʴ ʧʦʩʪʦʷʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʘ ʦʙʣʘʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʨʘʩʰʠʨʷʝʪʩʷ. ʆʥʠ ʤʦʛʫʪ ʦʙʲʝʜʠʥʷʪʴʩʷ ʚ ʩʝʪʠ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʦʙʤʝʥʠʚʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠʝʡ ʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʣʫʯʘʪʴ ʜʦʩʪʫʧ ʢ ʦʙʱʠʤ ʙʘʟʘʤ ʜʘʥʥʳʭ. 

http://ru.m.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BD%D0%B8%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80
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4. ʂʦʤʧʴʶʪʝʨ ʤʝʞʜʫ ʚʪʦʨʳʤ ʠ ʪʨʝʪʴʝʤ ʧʦʢʦʣʥʝʥʠʠ ɹʕʉʄ-6 

ʩʦʟʜʘʥ ʚ 1965 ʛʦʜʫ ʚ ʉʉʉʈ, ʧʘʤʷʪʴ 128 ʂʙ, ʩʢʦʨʦʩʪʴ1 ʤʣʥ ʦ/ʩʝʢ. 

 
 

5. ʂʦʤʧʴʶʪʝʨ ʯʝʪʚʝʨʪʦʛʦ ʧʦʢʦʣʝʥʠʷ ʕʣʴʙʨʫʩ-2 ʩʦʟʜʘʥ ʚ 1985 

ʛʦʜʫ ʚ ʉʉʉʈ, ʩʢʦʨʦʩʪʴ 125 ʤʣʥ ʦ/ʩ (10 ʧʨʦʮʝʩʩʦʨ), ʧʘʤʷʪʴ 144 

ʄɹʘʡʪ, ʤʘʰʠʥʥʦʝ ʩʣʦʚʦ 72 ʙʠʪ, ʢʘʥʘʣ ʚʚʦʜʘ/ʚʳʚʦʜʘ 120 ʄʙ/ʩ. 

 
 

http://ru.wikipedia.org/wiki/%D0%9C%D0%91





























































































































































































































































































































































































