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ʕʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʨʦʢ 

PChar ʚ Delphi 

Effective use of PChar strings in Del-

phi 

ʅ. ɺ. ɹʠʣʴʬʝʣʴʜ N.V. Bilfeld 

ʇʝʨʤʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ, ɹʝʨʝʟʥʠʢʦʚʩʢʠʡ ʬʠʣʠʘʣ 

Perm National Research Polytechnic 

University, Berezniki branch 

ɼʘʥ ʢʨʘʪʢʠʡ ʘʥʘʣʠʟ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 

Delphi ʩʪʨʦʢ. ʈʘʩʩʤʦʪʨʝʥʘ ʦʩʦʙʝʥʥʦʩʪʴ 

ʨʘʙʦʪʳ ʩ PChar ʩʪʨʦʢʘʤʠ ʚ Delphi. ʈʘʟ-

ʨʘʙʦʪʘʥʘ ʙʘʟʘ ʜʘʥʥʳʭ ʜʣʷ ʨʘʙʦʪʳ ʩʦ 

ʩʪʨʦʢʦʚʳʤʠ ʬʫʥʢʮʠʷʤʠ. ɼʘʥʘ ʢʣʘʩʩʠʬʠ-

ʢʘʮʠʷ ʬʫʥʢʮʠʡ ʧʦ ʠʭ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʶ 

ʠ ʠʩʧʦʣʴʟʫʝʤʳʤ ʩʪʨʦʢʘʤ. ʇʨʠʚʝʜʝʥʳ 

ʧʨʠʤʝʨʳ ʥʝʚʝʨʥʦʡ ʠʥʠʮʠʘʣʠʟʘʮʠʠ PChar 

ʠ ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʵʪʦʤ ʦʰʠʙʢʠ ʠ ʧʨʦ-

ʙʣʝʤʳ. ʇʨʠʚʝʜʝʥʳ ʪʘʙʣʠʮʳ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʷ ʧʘʤʷʪʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ PChar 

ʩʪʨʦʢ.  ɼʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʢʦʨʨʝʢʪ-

ʥʦʡ ʠʥʠʮʠʘʣʠʟʘʮʠʠ PChar ʩʪʨʦʢ ʠ ʧʨʠʚʝ-

ʜʝʥʳ ʧʨʠʤʝʨʳ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

A brief analysis of the strings 

used in Delphi is given. The peculiar-

ity of working with PChar strings in 

Delphi is considered. A database is de-

veloped for string functions pro-

cessing. Classifications of functions by 

their location and used strings are 

suggested. Examples of incorrect ini-

tialization of PChar and the errors 

and problems that arise in this are 

given. Tables of memory allocation 

when using PChar strings are ex-

plained. Recommendations for correct 

initialization of PChar strings and ex-

amples of their use are given. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Delphi, ʩʪʨʦʢʠ, 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ. 

Keywords: programming, 

strings, Delphi 

ɺ Delphi ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʯʝʪʳʨʝ ʪʠʧʘ ʩʪʨʦʢ. ʉʪʨʦʢʠ AnsiString, Short-

String, WideString ʠ PChar. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʥʝ ʜʘʝʪʩʷ ʩʪʨʦʛʦʡ ʪʝʦʨʠʠ ʦ ʪʦʤ, ʯʝʤ ʵʪʠ 

ʩʪʨʦʢʠ ʦʪʣʠʯʘʶʪʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʯʪʦ ʩʪʨʦʢʠ AnsiString ʠ ShortStrin ʦʙʲʷʚʣʷʶʪʩʷ ʧʦ 

ʫʤʦʣʯʘʥʠʶ ʢʘʢ String, ʘ ʪʘʢʞʝ ʦ ʥʘʩʪʨʦʡʢʘʭ ʢʦʤʧʠʣʷʪʦʨʘ ʧʨʠ ʨʘʙʦʪʝ ʩʦ ʩʪʨʦʢʘʤʠ. 

ɺʩʝ ʵʪʦ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʠʟʣʦʞʝʥʦ ʚ [1, 2]. ɿʜʝʩʴ ʙʦʣʴʰʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʘʤʠ 

ʬʫʥʢʮʠʠ ʜʣʷ ʨʘʙʦʪʳ ʩʦ ʩʪʨʦʢʘʤʠ, ʘ ʠʭ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ. ɺʝʩʴ ʧʝʨʝʯʝʥʴ ʩʦʩʪʘʚʣʷʝʪ 

ʙʦʣʝʝ 150 ʬʫʥʢʮʠʡ [3].  ɼʣʷ ʘʥʘʣʠʟʘ ʵʪʠʭ ʬʫʥʢʮʠʡ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʙʘʟʘ ʜʘʥʥʳʭ 

ʩ ʦʧʠʩʘʥʠʝʤ ʵʪʠʭ ʬʫʥʢʮʠʡ ʠ ʧʨʠʤʝʨʘʤʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʚʩʝ ʧʨʠʤʝʨʳ 

ʤʦʞʥʦ ʟʘʧʫʩʪʠʪʴ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʠ ʠʟʤʝʥʷʪʴ ʘʨʛʫʤʝʥʪʳ ʬʫʥʢʮʠʡ, ʘʥʘʣʠʟʠʨʫʷ, ʪʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʠʭ ʨʘʙʦʪʫ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʣʘʩʴ ʩʣʝʜʫʶʱʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ: 

ɺʩʝ ʬʫʥʢʮʠʠ ʥʘʭʦʜʷʪʩʷ ʚ ʨʘʟʥʳʭ ʤʦʜʫʣʷʭ. ɺ ʤʦʜʫʣʝ StrUtils ʥʘʭʦʜʠʪʩʷ 43 

ʬʫʥʢʮʠʠ ʜʣʷ ʨʘʙʦʪʳ ʩʦ ʩʪʨʦʢʘʤʠ AnsiString. ɺ ʤʦʜʫʣʝ SysUtils ʥʘʭʦʜʠʪʩʷ 85 ʬʫʥʢ-

ʮʠʡ ʠ ʠʟ ʥʠʭ 37 ʜʣʷ ʩʪʨʦʢ PChar, ʢʦʪʦʨʳʤ ʠ ʧʦʩʚʷʱʝʥʘ ʜʘʥʥʘʷ ʩʪʘʪʴʷ. ɺ ʤʦʜʫʣʝ 
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System ʥʘʭʦʜʠʪʩʷ 16 ʬʫʥʢʮʠʡ, ʢʦʪʦʨʳʝ ʚ ʦʩʥʦʚʥʦʤ ʧʝʨʝʢʦʯʝʚʘʣʠ ʚ Delphi ʠʟ Pas-

cal, ʚ ʯʘʩʪʥʦʩʪʠ ʬʫʥʢʮʠʷ Val, ʫ ʢʦʪʦʨʦʡ ʥʝʪ ʪʦʯʥʦʛʦ ʘʥʘʣʦʛʘ ʚ C++. ɺ ʤʦʜʫʣʝ Win-

dows ʥʘʭʦʜʠʪʩʷ 7 ʬʫʥʢʮʠʡ ʜʣʷ ʨʘʙʦʪʳ ʩ PChar ʩʪʨʦʢʘʤʠ. ʀʪʘʢ, ʫʞʝ 45 ʬʫʥʢʮʠʡ 

ʜʣʷ PChar ʩʪʨʦʢ. ʀ ʦʜʥʘ ʬʫʥʢʮʠʷ ʟʘʪʝʨʷʣʘʩʴ ʚ ʤʦʜʫʣʝ Classes, ʘ ʠʤʝʥʥʦ ʬʫʥʢʮʠʷ 

LineStart, ʢʦʪʦʨʘʷ ʚʦʟʚʨʘʱʘʝʪ ʫʢʘʟʘʪʝʣʴ ʥʘ ʩʪʨʦʢʫ, ʩʪʦʷʱʫʶ ʩʧʨʘʚʘ ʦʪ $0A (ʢʦʜ ʧʝ-

ʨʝʚʦʜʘ ʩʪʨʦʢʠ). 

ʈʘʟʨʘʙʘʪʳʚʘʷ ʧʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʫʥʢʮʠʡ, ʷ ʥʘʪʦʣʢʥʫʣʩʷ ʥʘ ʥʝʢʦʪʦʨʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠ ʨʘʙʦʪʝ ʩ PChar ʩʪʨʦʢʘʤʠ (ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʦ ʵʪʦʛʦ ʷ 

ʜʘʥʥʳʤʠ ʩʪʨʦʢʘʤʠ ʥʝ ʧʦʣʴʟʦʚʘʣʩʷ). ʅʝ ʚʳʜʘʚʘʷ ʥʠʢʘʢʠʭ ʦʰʠʙʦʢ ʧʨʠ ʢʦʤʧʠʣʷʮʠʠ, 

ʦʜʥʠ ʧʨʠʤʝʨʳ ʨʘʙʦʪʘʣʠ, ʘ ʜʨʫʛʠʝ, ʘʙʩʦʣʶʪʥʦ ʧʦʭʦʞʠʝ ʥʘ ʧʨʝʜʳʜʫʱʠʝ ʚʜʨʫʛ ʛʝʥʝ-

ʨʠʨʦʚʘʣʠ ʦʰʠʙʢʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ. ɺ ʜʨʫʛʠʭ ʩʣʫʯʘʷʭ ʚʩʝ ʨʘʙʦʪʘʣʦ, ʥʦ ʛʝʥʝʨʠʨʦʚʘ-

ʣʘʩʴ ʦʰʠʙʢʘ ʧʨʠ ʟʘʚʝʨʰʝʥʠʠ ʧʨʦʛʨʘʤʤʳ. ʈʘʟʦʙʨʘʚʰʠʩʴ ʩʦ ʚʩʝʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʷ 

ʨʝʰʠʣ ʧʦʜʝʣʠʪʴʩʷ ʩ ʵʪʠʤ ʩ ʥʘʯʠʥʘʶʱʠʤʠ ʧʨʦʛʨʘʤʤʠʩʪʘʤʠ, ʯʪʦʙʳ, ʢʘʢ ʛʦʚʦʨʠʪʴʩʷ, 

ʥʝ ʥʘʩʪʫʧʘʪʴ ʥʘ ʦʜʥʠ ʠ ʪʝ ʞʝ ʛʨʘʙʣʠ. 

ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ, PChar-ʩʪʨʦʢʠ ʵʪʦ ʥʫʣʴ - ʪʝʨʤʠʥʠʨʦʚʘʥʥʳʝ (ʠʥʦʛʜʘ ʛʦʚʦʨʷʪ 

ʥʫʣʴ - ʪʝʨʤʠʥʘʣʴʥʳʝ) ʩʪʨʦʢʠ. ʊʘʢʘʷ ʩʪʨʦʢʘ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʩʠʤʚʦʣʦʤ ʩ ʥʫʣʝʚʳʤ ʢʦ-

ʜʦʤ ʚ ʦʪʣʠʯʠʝ ʦʪ ʦʙʳʯʥʳʭ ʩʪʨʦʢ, ʛʜʝ ʜʣʠʥʘ ʩʪʨʦʢʠ ʭʨʘʥʠʪʩʷ ʚ ʧʝʨʚʳʭ ʙʘʡʪʘʭ ʩʪʦʢʠ. 

ɼʣʠʥʘ ʪʘʢʠʭ ʩʪʨʦʢ ʦʛʨʘʥʠʯʝʥʘ ʪʦʣʴʢʦ ʧʘʤʷʪʴʶ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ï ʵʪʦ ʫʢʘʟʘʪʝʣʠ. ʇʝʨʝʤʝʥʥʘʷ ʪʠʧʘ PChar ʷʚʣʷʝʪʩʷ ʫʢʘʟʘʪʝ-

ʣʝʤ ʥʘ ʥʘʯʘʣʦ ʩʪʨʦʢʠ. ʅʦ ʵʪʦ ʦʩʦʙʳʡ ʫʢʘʟʘʪʝʣʴ, ʧʦʟʚʦʣʷʶʱʠʡ ʚʳʧʦʣʥʷʪʴ ʩ ʥʠʤ 

ʦʧʝʨʘʮʠʠ, ʥʝʜʦʩʪʫʧʥʳʝ ʜʣʷ ʜʨʫʛʠʭ ʫʢʘʟʘʪʝʣʝʡ. ɺ ʯʘʩʪʥʦʩʪʠ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ 

ʤʦʞʥʦ ʦʙʨʘʱʘʪʴʩʷ ʢ ʩʠʤʚʦʣʘʤ ʩʪʨʦʢʠ ʧʦ ʠʥʜʝʢʩʫ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʢ ʫʢʘʟʘʪʝʣʷʤ 

ʪʠʧʘ PChar ʨʘʟʨʝʰʝʥʦ ʜʦʙʘʚʣʷʪʴ ʠ ʚʳʯʠʪʘʪʴ ʮʝʣʳʝ ʯʠʩʣʘ, ʩʤʝʱʘʷ ʫʢʘʟʘʪʝʣʴ ʥʘ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʙʘʡʪ ʚʧʨʘʚʦ ʠʣʠ ʚʣʝʚʦ. 

ʊʘʢʠʝ ʩʪʨʦʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʠʩʪʝʤʝ Windows ʚ ʢʘʯʝʩʪʚʝ ʧʘʨʘʤʝʪʨʦʚ ʥʠʟʢʦ-

ʫʨʦʚʥʝʚʳʭ ʬʫʥʢʮʠʡ. ɺ ʧʨʦʛʨʘʤʤʘʭ ʪʘʢʠʝ ʩʪʨʦʢʠ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʪʘʪʠ-

ʯʝʩʢʠʝ ʤʘʩʩʠʚʳ ʪʠʧʘ Char, ʥʘʯʠʥʘʶʱʠʝʩʷ ʩ ʥʫʣʝʚʦʛʦ ʠʥʜʝʢʩʘ. ʊʘʢʠʝ ʤʘʩʩʠʚʳ ʩʦʚ-

ʤʝʩʪʠʤʳ ʩ ʪʠʧʦʤ PChar, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʙʦʡʪʠʩʴ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʡ 

ʧʘʤʷʪʠ ʧʨʠ ʨʘʙʦʪʝ ʩʦ ʩʪʨʦʢʘʤʠ. 

ɽʩʣʠ ʧʨʠ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʦʙʲʷʚʠʪʴ ʩʪʨʦʢʫ ʢʘʢ Var P:PChar, ʪʦ ʚ ʜʘʣʴʥʝʡʰʝʤ, 

ʢʘʟʘʣʦʩʴ ʙʳ, ʤʦʞʥʦ ʩ ʥʠʤʠ ʨʘʙʦʪʘʪʴ, ʠ ʚʳʧʦʣʥʷʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʧʝʨʘʮʠʠ ʠ ʬʫʥʢ-

ʮʠʠ. ʅʦ ʜʝʣʘʪʴ ʪʘʢ ʤʦʞʥʦ ʥʝ ʚʩʝʛʜʘ. 

ʅʘʧʨʠʤʝʨ, ʪʘʢʦʡ ʩʪʨʦʢʝ ʤʦʞʥʦ ʧʨʠʩʚʦʠʪʴ ʟʥʘʯʝʥʠʝ: 

 

Var S:String;P:Pchar; 

{ʌʨʘʛʤʝʥʪ 1}  

begin 

  P:='ɺʝʣʠʢʘ'; Edit1.Text:=P; 

end; 

 

ʊʘʢʫʶ ʩʪʨʦʢʫ ʤʦʞʥʦ ʧʨʠʩʚʦʠʪʴ ʦʙʳʯʥʦʡ ʩʪʨʦʢʝ: 

 

Var S:String;P:Pchar; 

{ʌʨʘʛʤʝʥʪ 2}  

begin 
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  P:='ɺʝʣʠʢʘ'; S:=P; 

  Edit1.Text:=S; 

  S:=StrPas(P); Edit2.Text:=S; 

end; 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʠʤʝʨʘ, ʜʣʷ ʪʘʢʦʡ ʩʪʨʦʢʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʝʮʠʘʣʴʥʫʶ 

ʬʫʥʢʮʠʶ: S:=StrPas(P), ʢʦʪʦʨʘʷ ʧʨʝʦʙʨʘʟʫʝʪ ʩʪʨʦʢʫ PChar ʚ ʩʪʨʦʢʫ String. 

ʊʘʢʦʡ ʩʪʨʦʢʝ ʤʦʞʥʦ ʧʨʠʩʚʦʠʪʴ ʟʥʘʯʝʥʠʝ ʠʟ Edit, ʠʩʧʦʣʴʟʫʷ ʬʫʥʢʮʠʶ Pchar: 

 

Var P:Pchar; 

{ʌʨʘʛʤʝʥʪ 3}  

begin 

  //P:= Edit1.Text;ʊʘʢ ʧʨʠʩʚʘʠʚʘʪʴ ʥʝʣʴʟʷ 

  P:=Pchar(Edit1.Text); Edit2.Text:=P; 

End; 

 

ʇʨʠ ʧʨʠʩʚʘʠʚʘʥʠʠ ʩʪʨʦʢ PChar ʦʙʳʯʥʳʤ ʩʪʨʦʢʘʤ, ʧʨʦʠʩʭʦʜʠʪ ʘʚʪʦʤʘʪʠʯʝ-

ʩʢʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʪʠʧʦʚ. ʊʦʛʜʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʭ ʤʦʞʥʦ ʩʣʦʞʠʪʴ, ʠ ʵʪʦ ʙʫʜʝʪ 

ʨʘʙʦʪʘʪʴ: 

 

Var P1,P2:PChar;S1,S2,S3:String; 

{ʌʨʘʛʤʝʥʪ 4}  

 

Begin 

  P1:='AB';P2:='CD';  

  S1:=P1;S2:=P2; 

  S3:=S1+S2; 

  Edit1.Text:=S3; 

End; 

 

ʊʘʢʦʡ ʩʪʨʦʢʝ ʤʦʞʥʦ ʧʨʠʩʚʦʠʪʴ ʟʥʘʯʝʥʠʝ ʦʙʳʯʥʦʡ ʩʪʨʦʢʠ (String), ʠʩʧʦʣʴʟʫʷ 

ʬʫʥʢʮʠʶ PChar: 

 

Var P1:PChar;S1:String; 

{ʌʨʘʛʤʝʥʪ 5}  

Begin 

  S1:='ABC'; 

  P1:=PChar(S1); 

  Edit1.Text:= P1; 

End; 

 

ʇʨʠ ʧʨʠʩʚʘʠʚʘʥʠʠ ʪʘʢʠʤ ʩʪʨʦʢʘʤ ʟʥʘʯʝʥʠʡ ʙʫʜʫʪ ʨʘʙʦʪʘʪʴ ʦʪʜʝʣʴʥʳʝ ʬʫʥʢ-

ʮʠʠ, ʥʘʧʨʠʤʝʨ ʬʫʥʢʮʠʷ ʩʨʘʚʥʝʥʠʷ ʩʪʨʦʢ: 
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Var A:Integer;P1,P2:PChar; 

{ʌʨʘʛʤʝʥʪ 6}  

begin 

  P1:='HELLO';P2:='hello'; 

  A:=AnsiStrComp(P1,P2); 

  Edit1.Text:=IntToStr(A); 

end; 

 

ɺʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚʳʰʝ ʧʨʠʤʝʨʳ ʨʘʙʦʪʘʶʪ, ʥʦ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʪʘʢ ʜʝʣʘʪʴ 

ʥʝʣʴʟʷ, ʠʥʘʯʝ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʧʘʨʘʜʦʢʩʘʣʴʥʳʝ ʩʠʪʫʘʮʠʠ. ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ 

ʠʟ ʥʠʭ: 

ʕʪʦʪ ʧʨʠʤʝʨ ʨʘʙʦʪʘʝʪ: 

 

Var P1,P2,P3:PChar; 

{ʌʨʘʛʤʝʥʪ 7}  

Begin 

    P1:=StrNew('ABC'); P2:=StrNew('KLM'); 

    StrCopy(P3,P1); 

    Edit1.Text:=P3; 

End; 

ʄʳ ʢʦʨʨʝʢʪʥʦ ʦʙʲʷʚʠʣʠ ʜʚʝ ʩʪʨʦʢʠ, ʠʩʧʦʣʴʟʫʷ ʬʫʥʢʮʠʶ StrNew. ɿʘʪʝʤ ʩʢʦ-

ʧʠʨʦʚʘʣʠ ʩʪʨʦʢʫ P1 ʚ ʩʪʨʦʢʫ P3, ʠʩʧʦʣʴʟʫʷ ʬʫʥʢʮʠʶ StrCopy, ʠ ʚʳʚʝʣʠ ʩʪʨʦʢʫ P3 

ʚ ʢʦʤʧʦʥʝʥʪʝ Edit. 

ɸ ʵʪʦʪ ʧʨʠʤʝʨ ʫʞʝ ʨʘʙʦʪʘʪʴ ʥʝ ʙʫʜʝʪ! 

 

Var P1,P2,P3:PChar; 

{ʌʨʘʛʤʝʥʪ 8}  

Begin 

  P1:=StrNew('ABC'); P2:=StrNew('KLM'); 

  StrCopy(P3,P1); 

Edit1.Text:= P2; 

End; 

 

ɸ ʯʪʦ ʩʦʙʩʪʚʝʥʥʦ ʠʟʤʝʥʠʣʦʩʴ. ʄʳ ʚʳʚʦʜʠʤ ʚ ʢʦʤʧʦʥʝʥʪʝ Edit ʟʥʘʯʝʥʠʝ ʜʨʫ-

ʛʦʡ ʧʝʨʝʤʝʥʥʦʡ, ʢʦʪʦʨʘʷ ʢʦʨʨʝʢʪʥʦ ʦʙʲʷʚʣʝʥʘ! 

ɸ ʚʦʪ ʚʘʨʠʘʥʪ ʝʱʝ ʧʘʨʘʜʦʢʩʘʣʴʥʝʝ. ʕʪʦʪ ʧʨʠʤʝʨ ʨʘʙʦʪʘʝʪ: 

 

Var P1,P2,P3:PChar; 

{ʌʨʘʛʤʝʥʪ 9}  

Begin 

  P1:='ABC'; 

  StrCopy(P2,P1); 

  P3:=AnsiStrLower(P2); 

  Edit1.Text:=P3; 

End; 
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ʌʫʥʢʮʠʷ StrCopy ʢʦʧʠʨʫʝʪ ʩʪʨʦʢʫ P1 ʚ ʩʪʨʦʢʫ P2. ʌʫʥʢʮʠʷ  AnsiStrLower ʧʝ-

ʨʝʚʦʜʠʪ ʟʥʘʯʝʥʠʝ ʘʨʛʫʤʝʥʪʘ ʢ ʥʠʞʥʝʤʫ ʨʝʛʠʩʪʨʫ. ɺʩʝ ʨʘʙʦʪʘʝʪ! ɸ ʪʝʧʝʨʴ ʫʜʘʣʠʤ 

ʠʟ ʵʪʦʛʦ ʧʨʠʤʝʨʘ ʜʚʝ ʧʦʩʣʝʜʥʠʝ ʩʪʨʦʢʠ, ʠ ʧʨʠʤʝʨ ʧʝʨʝʩʪʘʝʪ ʨʘʙʦʪʘʪʴ!!! 

 

Var P1,P2,P3:PChar; 

{ʌʨʘʛʤʝʥʪ 9}  

Begin 

    P1:='ABC'; 

    StrCopy(P2,P1); 

    {P3:=AnsiStrLower(P2); 

    Edit1.Text:= P3;} 

End; 

 

ʂʘʢ ʪʘʢʦʝ ʤʦʞʝʪ ʙʳʪʴ. ɼʚʝ ʩʪʨʦʢʠ, ʢʦʪʦʨʳʝ ʧʨʝʢʨʘʩʥʦ ʨʘʙʦʪʘʣʠ ʚ ʧʨʝʜʳʜʫ-

ʱʝʤ ʧʨʠʤʝʨʝ, ʪʝʧʝʨʴ ʨʘʙʦʪʘʪʴ ʦʪʢʘʟʳʚʘʶʪʩʷ! ɹʦʣʝʝ ʪʦʛʦ, ʤʳ ʫʜʘʣʠʣʠ ʬʨʘʛʤʝʥʪ ʥʝ 

ʧʨʝʜʰʝʩʪʚʫʶʱʠʡ ʵʪʠʤ ʩʪʨʦʢʘʤ, ʘ ʬʨʘʛʤʝʥʪ, ʢʦʪʦʨʳʡ ʧʦʩʣʝ ʥʠʭ, ʦʪ ʢʦʪʦʨʦʛʦ, ʢʘ-

ʟʘʣʦʩʴ ʙʳ, ʚʦʦʙʱʝ ʥʠʯʝʛʦ ʟʘʚʠʩʝʪʴ ʥʝ ʤʦʞʝʪ. 

ɼʣʷ ʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʳ ʚʩʝʭ ʬʫʥʢʮʠʡ, ʥʝʦʙʭʦʜʠʤʦ ʠʥʠʮʠʘʣʠʟʠʨʦʚʘʪʴ ʩʪʨʦʢʠ 

ʜʨʫʛʠʤ ʦʙʨʘʟʦʤ. 

ɼʣʷ ʧʨʘʚʠʣʴʥʦʡ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʩʪʨʦʢ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʚʝ ʬʫʥʢʮʠʠ, ʵʪʦ 

StrNew ʠ StrAlloc. 

ʌʫʥʢʮʠʷ  StrNew(P:PChar):PChar ʚʳʜʝʣʷʝʪ ʧʘʤʷʪʴ ʠ ʢʦʧʠʨʫʝʪ ʚ ʥʝʝ ʫʢʘʟʘʥ-

ʥʫʶ ʩʪʨʦʢʫ. ʇʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ: 

 

Var P1:PChar;S1:String; 

{ʌʨʘʛʤʝʥʪ 10}  

Begin 

  P1:=StrNew('ABC'); 

  S1:='ABC';P1:=StrNew(PChar(S1)); 

  P1:=StrNew(PChar(Edit1.Text)); 

End; 

 

ʈʘʟʤʝʨ ʧʘʤʷʪʠ, ʚʳʜʝʣʷʝʤʳʡ ʧʦʜ ʩʪʨʦʢʫ ʨʘʚʝʥ ʜʣʠʥʝ ʩʪʨʦʢʠ (ʢʦʣʠʯʝʩʪʚʫ ʩʠʤ-

ʚʦʣʦʚ) ʧʣʶʩ 1 ʙʘʡʪ. ʈʘʟʤʝʨ ʧʘʤʷʪʠ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ:  

StrBufSize(P:PChar):Integer. 

ʈʘʟʤʝʨ Pchar ʩʪʨʦʢʠ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ: 

StrLen(P:PChar):Integer). ʌʫʥʢʮʠʷ ʦʧʨʝʜʝʣʷʝʪ ʢʦʣʠʯʝʩʪʚʦ ʩʠʤʚʦʣʦʚ ʚ ʩʪʨʦʢʝ, 

ʭʦʪʷ ʜʣʠʥʫ ʩʪʨʦʢʠ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʠ ʩ ʧʦʤʦʱʴʶ ʦʙʳʯʥʦʡ ʬʫʥʢʮʠʠ Length. 

ʆʩʚʦʙʦʜʠʪʴ ʧʘʤʷʪʴ ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ StrDispose(P:PChar). 

ʈʘʩʩʤʦʪʨʠʤ ʩʣʝʜʫʶʱʠʡ ʬʨʘʛʤʝʥʪ: 

 

Var P1;PChar; 

{ʌʨʘʛʤʝʥʪ 11} 

Begin 

  P1:=StrNew('123456'); 
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  Edit1.Text:=P1; 

  StrDispose(P1); 

End; 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʧʝʨʚʦʡ ʩʪʨʦʢʠ ʚʳʜʝʣʠʪʩʷ ʧʘʤʷʪʴ 7 ʙʘʡʪ (ʜʣʠʥʘ 

ʩʪʨʦʢʠ 6 ʙʘʡʪ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʚʪʦʨʦʡ ʩʪʨʦʢʠ ʟʥʘʯʝʥʠʝ ʚʳʚʝʜʝʪʩʷ ʚ Edit. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʪʨʝʪʴʝʡ ʩʪʨʦʢʠ ʦʩʚʦʙʦʜʠʪʩʷ ʧʘʤʷʪʴ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʩʝ 

ʢʦʨʨʝʢʪʥʦ. 

 

ɸ ʪʝʧʝʨʴ ʨʘʩʩʤʦʪʨʠʤ ʜʨʫʛʦʡ ʬʨʘʛʤʝʥʪ: 

 

Var P1;PChar; 

{ʌʨʘʛʤʝʥʪ 12} 

Begin 

  P1:=StrNew('123456'); 

  Edit1.Text:=P1; 

  P1:='12'; 

  Edit2Text:=P1; 

  StrDispose(P1); 

End; 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʛʦ ʬʨʘʛʤʝʥʪʘ ʩʛʝʥʝʨʠʨʫʝʪʩʷ ʦʰʠʙʢʘ. ɼʘʚʘʡʪʝ 

ʨʘʟʙʝʨʝʤʩʷ, ʚ ʯʝʤ ʪʫʪ ʜʝʣʦ. ɽʩʣʠ ʥʝ ʚʳʧʦʣʥʷʪʴ ʢʦʤʘʥʜʫ StrDispose(P1), ʪʦ ʚʩʝ ʙʫ-

ʜʝʪ ʨʘʙʦʪʘʪʴ. ɺ Edit1 ʚʳʚʝʜʝʪʩʷ ʟʥʘʯʝʥʠʝ 123456, ʚ Edit2 ʚʳʚʝʜʝʪʩʷ ʟʥʘʯʝʥʠʝ 12. 

ɼʘʞʝ ʝʩʣʠ ʧʦʧʳʪʘʪʴʩʷ ʦʧʨʝʜʝʣʠʪʴ ʜʣʠʥʳ ʩʪʨʦʢ, ʪʦ ʦʥʠ ʦʧʨʝʜʝʣʷʪʩʷ ʧʨʘʚʠʣʴʥʦ (6 

ʠ 2). ɽʩʣʠ ʙʳ ʤʳ ʥʝ ʧʦʧʳʪʘʣʠʩʴ ʦʩʚʦʙʦʜʠʪʴ ʧʘʤʷʪʴ, ʪʦ ʪʘʢ ʙʳ ʠ ʥʝ ʧʦʥʷʣʠ, ʯʪʦ 

ʟʜʝʩʴ ʯʪʦ-ʪʦ ʥʝ ʪʘʢ. ɸ ʚʩʝ ʜʝʣʦ ʚ ʩʪʨʦʢʝ P1:='12'; ɺʳʧʦʣʥʠʚ ʪʘʢʫʶ ʩʪʨʦʢʫ, ʤʳ çʠʩ-

ʧʦʨʪʠʣʠè ʙʫʬʝʨ ʧʘʤʷʪʠ, ʝʛʦ ʪʝʧʝʨʴ ʧʨʦʩʪʦ ʥʝʪ. ʇʦʵʪʦʤʫ ʠ ʧʨʠ ʦʩʚʦʙʦʞʜʝʥʠʠ ʧʘ-

ʤʷʪʠ ʚʳʚʦʜʠʪʩʷ ʦʰʠʙʢʘ. 

ɺʳʚʦʜ ʥʘʧʨʘʰʠʚʘʝʪʩʷ ʩʘʤ ʩʦʙʦʡ. ʇʨʠʩʚʘʠʚʘʪʴ ʩʪʨʦʢʘʤ ʟʥʘʯʝʥʠʷ ʤʦʞʥʦ 

ʪʦʣʴʢʦ, ʠʩʧʦʣʴʟʫʷ ʬʫʥʢʮʠʶ StrNew. 

ʀʩʧʦʣʴʟʦʚʘʪʴ StrNew ʥʝʦʙʭʦʜʠʤʦ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʩʪʨʦʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʢʘʢ ʢʦʥʩʪʘʥʪʳ, ʠ ʠʭ ʜʣʠʥʳ ʤʝʥʷʪʴʩʷ ʥʝ ʙʫʜʫʪ. 

ʈʘʩʩʤʦʪʨʠʤ ʝʱʝ ʦʜʠʥ ʧʨʠʤʝʨ ʩ ʬʫʥʢʮʠʝʡ StrCopy(P1,P2:PChar):PChar. 

ʌʫʥʢʮʠʷ ʢʦʧʠʨʫʝʪ ʩʪʨʦʢʫ P2 ʚ ʩʪʨʦʢʫ P1 ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʫʢʘʟʘʪʝʣʴ ʥʘ P1. 

 

Var P1,P2,P3;PChar; 

{ʌʨʘʛʤʝʥʪ 13}  

Begin 

  P1:=StrNew('123456');  

  P2:=StrNew('AB'); 

  P3:=StrNew(''); 

  P3:=StrCopy(P1,P2) 

End; 
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ɼʦ ʚʳʧʦʣʥʝʥʠʷ P3:=StrCopy(P1,P2) ʧʘʤʷʪʴ ʨʘʩʧʨʝʜʝʣʝʥʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘ-

ʟʦʤ (ʪʘʙʣʠʮʘ 1): 

ʊʘʙʣʠʮʘ 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘʤʷʪʠ ʜʦ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜʳ 

 

  ʇʘʤʷʪʴ ɼʣʠʥʘ ɿʥʘʯʝʥʠʝ 

P1 7 6 123456 

P2 3 2 AB 

P3 1 0  

 

ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ P3:=StrCopy(P1,P2) ʧʘʤʷʪʴ ʨʘʩʧʨʝʜʝʣʝʥʘ ʩʣʝʜʫʶʱʠʤ ʦʙ-

ʨʘʟʦʤ (ʪʘʙʣʠʮʘ 2): 

ʊʘʙʣʠʮʘ 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘʤʷʪʠ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜʳ: 

 

  ʇʘʤʷʪʴ ɼʣʠʥʘ ɿʥʘʯʝʥʠʝ 

P1 7 2 AB 

P2 3 2 AB 

P3 7 2 AB 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʠʤʝʨʘ, ʧʨʠ ʢʦʧʠʨʦʚʘʥʠʠ P2 ʚ P1 ʨʘʟʤʝʨ ʧʘʤʷʪʠ ʜʣʷ ʩʪʨʦʢʠ P1 

ʥʝ ʠʟʤʝʥʠʣʩʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʤʘʥʜʳ StrCopy, ʨʘʟʤʝʨ ʧʘ-

ʤʷʪʠ, ʦʪʚʝʜʝʥʥʳʡ ʧʦʜ ʠʩʭʦʜʥʳʝ ʩʪʨʦʢʠ, ʥʝ ʤʝʥʷʝʪʩʷ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʩʝ ʙʫʜʝʪ 

ʨʘʙʦʪʘʪʴ ʢʦʨʨʝʢʪʥʦ, ʪʘʢ ʢʘʢ ʜʣʠʥʳ ʩʪʨʦʢ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʟʘʥʠʤʘʝʤʦʡ ʠʤʠ ʧʘʤʷʪʴʶ. 

ɸ ʪʝʧʝʨʴ ʙʫʜʝʤ ʢʦʧʠʨʦʚʘʪʴ ʩʪʨʦʢʫ P1 ʚ P2: P3:=StrCopy(P2,P1) 

ɼʦ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜʳ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘʤʷʪʠ ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʘʙ-

ʣʠʮʝ 1. ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜʳ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘʤʷʪʠ ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʪʘʙʣʠʮʝ 3. 

ʊʘʙʣʠʮʘ 3. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘʤʷʪʠ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜʳ: 

 

  

ʇʘ-

ʤʷʪʴ ɼʣʠʥʘ 

ɿʥʘ-

ʯʝʥʠʝ 

P1 7 6 12345 

P2 3 6 12345 

P3 3 6 12345 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ ʨʘʟʤʝʨ ʧʘʤʷʪʠ ʪʝʧʝʨʴ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʟʤʝʨʫ ʩʪʨʦʢ. 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʬʨʘʛʤʝʥʪʘ ʚʩʝ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʜʘʞʝ ʧʨʠ ʧʦʧʳʪʢʝ ʚʳʚʝʩʪʠ ʟʥʘʯʝ-

ʥʠʷ ʩʪʨʦʢ ʚ ʢʦʤʧʦʥʝʥʪʘʭ Edit. ʆʰʠʙʢʘ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʛʝʥʝʨʠʨʫʝʪʩʷ ʧʨʠ ʟʘʢʨʳ-

ʪʠʠ ʧʨʦʛʨʘʤʤʳ, ʪʘʢ ʢʘʢ Delphi ʧʦʧʳʪʘʝʪʩʷ ʦʩʚʦʙʦʜʠʪʴ ʥʝʚʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ 

ʧʘʤʷʪʴ. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʠʥʠʮʠʘʣʠʟʠʨʦʚʘʪʴ ʩʪʨʦʢʠ ʥʝʦʙʭʦʜʠʤʦ ʜʨʫʛʠʤ ʦʙʨʘʟʦʤ. 

ʌʫʥʢʮʠʷ StrAlloc(B:Integer):PChar ʚʳʜʝʣʷʝʪ ʧʘʤʷʪʴ ʧʦʜ ʩʪʨʦʢʫ ʠ ʚʦʟʚʨʘʱʘʝʪ 

ʫʢʘʟʘʪʝʣʴ ʥʘ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʧʝʨʚʦʛʦ ʩʠʤʚʦʣʘ ʩʪʨʦʢʠ. 
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ʇʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ: 

 

Var P1:PChar;S1:String; 

{ʌʨʘʛʤʝʥʪ 14}  

Begin 

   

P1:=StrAlloc(20); 

  S1:='ABC'; P1:=StrAlloc(Lenhth(S1)+1); 

End; 

 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ: 

 

Var P1,P2,P3;PChar; 

{ʌʨʘʛʤʝʥʪ 15}  

Begin 

  P1:=StrAlloc(10); P2:=StrAlloc(10); P3:=StrAlloc(10); 

  P1:='AB'; P2:='DCE'; P3:='123456'; 

End; 

 

ʉʨʘʟʫ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʥʝ ʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʝʨʝʤʝʥʥʳʤ ʧʨʠʩʚʦʷʪʩʷ 

ʢʦʥʢʨʝʪʥʳʝ ʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʚʳʚʝʩʪʠ ʚ ʢʦʤʧʦʥʝʥʪʘʭ Edit ï ʜʝʣʘʪʴ ʪʘʢ 

ʥʝʣʴʟʷ. ʄʳ ʩʥʦʚʘ ʥʘʨʫʰʘʝʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘʤʷʪʠ, ʢʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʚ ʬʨʘʛʤʝʥʪʝ 

12. ʀ ʧʦʧʳʪʢʘ ʚʳʧʦʣʥʠʪʴ ʧʦʩʣʝ ʵʪʦʛʦ StrDispose ʩʛʝʥʝʨʠʨʫʝʪ ʦʰʠʙʢʫ. 

ʂʘʢ ʞʝ ʪʦʛʜʘ ʧʨʠʩʚʦʠʪʴ ʧʝʨʝʤʝʥʥʳʤ ʟʥʘʯʝʥʠʷ? ɿʜʝʩʴ ʢʘʢ ʨʘʟ ʥʘʤ ʧʦʤʦʞʝʪ 

ʬʫʥʢʮʠʷ StrCopy. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ: 

 

Var P1,P2,P3;PChar; 

{ʌʨʘʛʤʝʥʪ 16}  

Begin 

  P1:=StrAlloc(10); P2:=StrAlloc(10); P3:=StrAlloc(10); 

  StrCopy(P1,PChar('AB')); 

  StrCopy(P2,PChar('DCE')); 

  StrCopy(P3,PChar('12345')); 

End; 

 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘʤʷʪʠ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 4. 

ʊʘʙʣʠʮʘ 4. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘʤʷʪʠ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʬʨʘʛʤʝʥʪʘ: 

 

  ʇʘʤʷʪʴ ɼʣʠʥʘ ɿʥʘʯʝʥʠʝ 

P1 10 2 AB 

P2 10 3 CDE 

P3 10 5 12345 
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ʀʟ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʦʪʚʝʜʝʥʥʘʷ ʧʘʤʷʪʴ ʧʦʜ ʢʘʞʜʫʶ ʩʪʨʦʢʫ ʟʘʥʠʤʘʝʪ 10 

ʙʘʡʪ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʜʣʠʥʳ ʩʪʨʦʢʠ. ʇʨʠ ʪʘʢʦʡ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʧʝʨʝʤʝʥʥʳʭ ʩʥʠʤʘ-

ʝʪʩʷ ʧʨʦʙʣʝʤʘ, ʧʨʠʚʝʜʝʥʥʘʷ ʚʦ ʬʨʘʛʤʝʥʪʝ 13 ʧʨʠ ʦʙʨʘʪʥʦʤ ʢʦʧʠʨʦʚʘʥʠʠ. 

ɺʤʝʩʪʦ ʬʫʥʢʮʠʠ StrCopy ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʫʜʦʙʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʫʥʢʮʠʶ 

StrPCopy. ʆʥʘ ʦʪʣʠʯʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʢʦʧʠʨʫʝʤʳʡ ʧʘʨʘʤʝʪʨ ʠʤʝʝʪ ʪʠʧ String. 

ʊʦʛʜʘ ʬʨʘʛʤʝʥʪ 16 ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʢʘʢ: 

 

Var P1,P2,P3;PChar; 

{ʌʨʘʛʤʝʥʪ 17}  

Begin 

  P1:=StrAlloc(10); P2:=StrAlloc(10); P3:=StrAlloc(10); 

  StrPCopy(P1,'AB'); StrPCopy(P2,'DCE'); StrPCopy(P3,'123456'); 

End; 

 

ʊʘʢʘʷ ʟʘʧʠʩʴ ʝʩʪʝʩʪʚʝʥʥʦ ʢʦʨʦʯʝ. 

 

ɽʱʝ, ʥʘ ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʧʨʠ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʧʘʤʷʪʠ ʜʣʷ 

ʧʝʨʝʤʝʥʥʦʡ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ StrAlloc ï ʵʪʦ ʪʦ, ʯʪʦ ʵʪʫ ʧʘʤʷʪʴ ʧʦʪʦʤ ʥʝʣʴʟʷ 

ʠʟʤʝʥʠʪʴ ʩ ʧʦʤʦʱʴʶ ʵʪʦʡ ʞʝ ʬʫʥʢʮʠʠ StrAlloc. ɿʥʘʯʝʥʠʷ ʩʠʤʚʦʣʦʚ ʩʪʨʦʢʠ ʧʨʠ 

ʵʪʦʤ ʪʝʨʷʶʪʩʷ. ʊʘʢʞʝ ʜʣʷ ʩʪʨʦʢ PChar ʥʝʧʨʠʛʦʜʥʘ ʬʫʥʢʮʠʷ SetLength, ʢʦʪʦʨʘʷ ʧʦʟ-

ʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʜʣʠʥʘʤʠ ʪʦʣʴʢʦ ʩʪʨʦʢ ʪʠʧʘ String. 

ʆʙʦʡʪʠ ʵʪʫ ʧʨʦʙʣʝʤʫ ʤʦʞʥʦ, ʩʦʭʨʘʥʠʚ ʟʥʘʯʝʥʠʝ ʩʪʨʦʢʠ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʝ-

ʨʝʤʝʥʥʦʡ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʚ ʩʣʝʜʫʶʱʝʤ ʬʨʘʛʤʝʥʪʝ: 

 

Var P1:Char;S:String; 

{ʌʨʘʛʤʝʥʪ 18}  

Begin 

  P1:=StrAlloc(3); 

  StrPCopy(P1,'AB'); 

  S:=P1; 

  P1:=StrAlloc(30); 

  StrPCopy(P1,S); 

End; 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʟʥʘʯʝʥʠʝ ʩʪʨʦʢʠ P1 ʩʦʭʨʘʥʠʪʩʷ, ʥʦ ʚʳʜʝʣʝʥʥʘʷ ʧʦʜ ʥʝʝ ʧʘʤʷʪʴ 

ʙʫʜʝʪ ʩʦʩʪʘʚʣʷʪʴ ʫʞʝ ʥʝ 3, ʘ 30 ʙʘʡʪ. 

ʀʪʘʢ, ʩʫʱʝʩʪʚʫʝʪ ʜʚʘ ʩʧʦʩʦʙʘ ʠʥʠʮʠʘʣʠʟʘʮʠʠ Phar ʩʪʨʦʢ. ʕʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʬʫʥʢʮʠʠ StrNew ʠ StrAlloc. ʇʨʠ ʧʨʘʚʠʣʴʥʦʡ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʩʪʨʦʢ ʵʪʠʤʠ ʬʫʥʢʮʠ-

ʷʤʠ, ʚʝʩʴ ʙʦʣʴʰʦʡ ʩʧʠʩʦʢ ʬʫʥʢʮʠʡ ʜʣʷ ʨʘʙʦʪʳ ʩ PChar ʩʪʨʦʢʘʤʠ ʨʘʙʦʪʘʝʪ ʢʦʨ-

ʨʝʢʪʥʦ. ʅʦ, ʢʘʢ ʠ ʚʝʟʜʝ, ʩʫʱʝʩʪʚʫʶʪ ʜʦʩʘʜʥʳʝ ʠʩʢʣʶʯʝʥʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ʵʪʦ ʬʫʥʢ-

ʮʠʷ StrCat. 

ʌʦʨʤʘʪ ʬʫʥʢʮʠʠ StrCat(P1,P2:PChar):PChar. 

ʅʘʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ ï ʦʙʲʝʜʠʥʝʥʠʝ ʩʪʨʦʢ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ: 
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Var P1,P2,P3;PChar; 

{ʌʨʘʛʤʝʥʪ 19} 

Begin 

  P1:=StrAlloc(20); P2:=StrAlloc(20); P3:=StrAlloc(20); 

  StrPCopy(P1,'AB'); StrPCopy(P2,'DCE'); 

  P3:=StrCat(P1,P2); 

  StrDispose(P1); StrDispose(P2); 

End; 

 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘʤʷʪʠ, ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʬʨʘʛʤʝʥʪʘ, ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 5. 

ʊʘʙʣʠʮʘ 5. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘʤʷʪʠ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʬʨʘʛʤʝʥʪʘ: 

 

  ʇʘʤʷʪʴ ɼʣʠʥʘ ɿʥʘʯʝʥʠʝ 

P1 20 2 AB 

P2 20 3 CDE 

P3 20 5 ABCDE 

 

ɺʨʦʜʝ ʙʳ ʚʩʝ, ʭʦʨʦʰʦ, ʥʦ ʦʰʠʙʢʘ ʛʝʥʝʨʠʨʫʝʪʩʷ ʧʦʩʣʝ ʧʦʧʳʪʢʠ ʦʩʚʦʙʦʜʠʪʴ ʧʘ-

ʤʷʪʴ, ʜʣʷ ʩʪʨʦʢʠ StrDispose(P3); 

ɽʩʣʠ ʵʪʦʛʦ ʥʝ ʜʝʣʘʪʴ, ʪʦ ʚʩʝ ʨʘʙʦʪʘʝʪ ʢʦʨʨʝʢʪʥʦ ʠ ʧʨʦʛʨʘʤʤʘ ʟʘʢʨʳʚʘʝʪʩʷ 

ʪʦʞʝ ʙʝʟ ʦʰʠʙʦʢ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʵʪʫ ʬʫʥʢʮʠʶ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʧʨʦʮʝ-

ʜʫʨʫ: StrCat(P1,P2); ʈʝʟʫʣʴʪʘʪ ʧʦʤʝʩʪʠʪʴʩʷ ʚ ʩʪʨʦʢʫ P1 ʠ ʦʩʚʦʙʦʞʜʝʥʠʝ ʧʘʤʷʪʠ 

ʜʣʷ ʩʪʨʦʢ ʦʙʦʠʭ ʧʨʦʠʟʦʡʜʝʪ ʢʦʨʨʝʢʪʥʦ. 

ɽʱʝ ʦʜʠʥ ʧʨʠʤʝʨ, ʢʦʪʦʨʳʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʩʝ ʬʫʥʢʮʠʠ ʜʣʷ ʨʘʙʦʪʳ ʩ PChar 

ʩʪʨʦʢʘʤʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʨʘʙʦʪʳ ʩ ʤʘʩʩʠʚʘʤʠ ʩʠʤʚʦʣʦʚ. 

 

Var P1,P2,P3:PChar; S1,S2:Array[0..20] Of Char; 

{ʌʨʘʛʤʝʥʪ 20}  

Begin 

  P1:=StrNew('ʢʨʘʩʥʦ-'); 

  P2:=StrNew('ʟʝʣʝʥʳʡ'); 

  P3:=StrNew('ʩʠʥʠʡ'); 

  StrCopy(S1, P1); 

  StrCopy(S2, P1); 

  StrDispose(P1); 

  StrCat(S1, P2);Edit13.Text:=S1; {ʢʨʘʩʥʦ-ʟʝʣʝʥʳʡ} 

  StrCat(S2, P3);Edit14.Text:=S2; {ʢʨʘʩʥʦ-ʩʠʥʠʡ} 

  StrDispose(P2);StrDispose(P3); 

End; 

 

ʀʪʘʢ, ʤʳ ʨʘʩʩʤʦʪʨʝʣʠ ʦʩʥʦʚʥʳʝ ʧʦʜʚʦʜʥʳʝ ʢʘʤʥʠ ʧʨʠ ʨʘʙʦʪʝ ʩ PChar ʩʪʨʦ-

ʢʘʤʠ ʠ ʢʘʢ ʠʭ ʠʟʙʝʞʘʪʴ. ʀʤʝʷ ʚ ʘʨʩʝʥʘʣʝ ʪʘʢʫʶ ʦʛʨʦʤʥʫʶ ʙʠʙʣʠʦʪʝʢʫ ʬʫʥʢʮʠʡ 

ʤʦʞʥʦ ʤʠʥʠʤʘʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʧʠʩʘʪʴ ʜʦʩʪʘʪʦʯʥʦ ʤʦʱʥʳʝ ʬʨʘʛʤʝʥʪʳ, ʚ ʯʘʩʪ-



ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʫʧʨʘʚʣʝʥʠʠ ʠ ʵʢʦʥʦʤʠʢʝ. 2021, ˉ 1  

14  

ʥʦʩʪʠ ʢʘʩʘʶʱʠʝʩʷ ʧʦʠʩʢʘ ʠ ʟʘʤʝʥʳ  ʪʝʢʩʪʘ ʠʣʠ ʝʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ. ɼʦ-

ʧʦʣʥʠʪʝʣʴʥʳʝ ʩʚʝʜʝʥʠʷ ʧʦ ʚʦʧʨʦʩʫ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʚ ʠʥʪʝʨʥʝʪ-ʠʩʪʦʯʥʠʢʘʭ, ʚ ʪʦʤ 

ʯʠʩʣʝ, ʠʟ ʩʣʝʜʫʶʱʝʛʦ ʩʧʠʩʢʘ: 

¶http://atree.click/delphispr/AnsiIndexStr.php 

¶http://cppstudio.com/post/437/ 

¶http://cubook.supernew.org/manual-c/types/197-ansistring 

¶http://helpiks.org/7-41553.html 

¶http://platonov-andrei.narod.ru/Delphi/FuncAPI/index.htm 

¶http://platonov-andrei.narod.ru/Delphi/NullTermStrFunct.htm 

¶http://platonov-andrei.narod.ru/Delphi/StrRoutines.htm 

¶http://www.delphibasics.ru/navStrUtils.php 

¶http://www.delphibasics.ru/navSystem.php 

¶http://www.delphibasics.ru/navSysUtils.php 

¶http://www.delphi-manual.ru/work-with-strings.php 

¶http://www.interface.ru/home.asp?artId=3835 

¶http://www.programmersforum.ru/showthread.php?t=180282 

¶https://learnc.info/c/mastering_strings.html#atoi 

¶https://studfiles.net/preview/5772717/ 
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ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʣʠʪʝʨʘʪʫʨʳ 

1. ʉ. ɹʦʙʨʦʚʩʢʠʡ. Delphi 7 ʫʯʝʙʥʳʡ ʢʫʨʩ. ï ʉʇʙ.: ʇʠʪʝʨ 2006. ï 735 ʩ. 

2. ʊʦʥʢʦʩʪʠ ʨʘʙʦʪʳ ʩʦ ʩʪʨʦʢʘʤʠ [ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï URL: 

http://www.delphikingdom.com/asp/viewitem.asp?catalogid=1206#04 (ɼʘʪʘ ʦʙʨʘʱʝ-

ʥʠʷ: 15.01.2021) 

3. ɺʘʨʣʘʤʦʚʘ ʉ. ɸ., ɿʘʪʦʥʩʢʠʡ ɸ. ɺ. ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʷʶʱʘʷ ʩʠʩʪʝʤʘ 

ʬʠʣʠʘʣʘ ʚʫʟʘ ʢʘʢ ʥʝʦʪʲʝʤʣʝʤʳʡ ʵʣʝʤʝʥʪ ʩʠʩʪʝʤʳ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ // ʌʫʥʜʘ-

ʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ï 2007. ˉ 12-3. ï ʉ. 447-451. 

List of references 

1. S. Bobrovsky. Delphi 7 training course. ï SPb .: Peter 2006 . ï 735 p. 

2. The subtleties of working with strings [electronic resource]. ï URL: 

http://www.delphikingdom.com/asp/viewitem.asp?catalogid=1206#04 (Date of access: 

15.01.2021) 

3. Varlamova S. A., Zatonskiy A. V. Information and management system of a 

university branch as an integral element of the education quality system // Fundamental 

research. ï 2007. No. 12-3. ï P. 447-451. 

http://www.delphikingdom.com/asp/viewitem.asp?catalogid=1206#04


ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʫʧʨʘʚʣʝʥʠʠ ʠ ʵʢʦʥʦʤʠʢʝ. 2021, ˉ 1  

15  

ɺɸɺʀʃʀʅɸ ɽ.ɸ., ɺɸʈʃɸʄʆɺɸ ʉ.ɸ., ʏɽʉʅʆɺ ɺ.ɺ.  

ʀʉʉʃɽɼʆɺɸʅʀɽ ɺʃʀʗʅʀʗ ʀɿʄɽʅɽʅʀʗ ʇɸʈɸʄɽʊʈʆɺ 

ɻɽʅɽʊʀʏɽʉʂʆɻʆ ɸʃɻʆʈʀʊʄɸ ʅɸ ʉʂʆʈʆʉʊʔ ʈɽʐɽʅʀʗ ɿɸɼɸʏʀ ʆ 

ʈʖʂɿɸʂɽ 
ʋɼʂ 004.021, ɺɸʂ 05.13.11, ɻʈʅʊʀ 50.05.13 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘ-

ʤʝʪʨʦʚ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ ʥʘ ʩʢʦ-

ʨʦʩʪʴ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦ ʨʶʢʟʘʢʝ 

Study of the influence of genetic al-

gorithm parameters changing on the 

solution rate of knapsack problem 

ɽ.ɸ. ɺʘʚʠʣʠʥʘ, ʉ.ɸ. ɺʘʨʣʘʤʦʚʘ, ɺ. 

ɺ. ʏʝʩʥʦʚ  

E.A. Vavilina, S.A. Varlamova,  V. 

V. Chesnov 

ʇʝʨʤʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ, ɹʝʨʝʟʥʠʢʦʚʩʢʠʡ ʬʠʣʠʘʣ 

Perm National Research Polytechnic 

University, Berezniki branch 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʧʠʩʘʥʠʝ 

ʟʘʜʘʯʠ ʦ ʨʶʢʟʘʢʝ ʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʣʛʦ-

ʨʠʪʤʘ. ʆʧʠʩʘʥʦ ʚʣʠʷʥʠʝ ʪʘʢʠʭ ʧʘʨʘ-

ʤʝʪʨʦʚ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ ʢʘʢ 

ʢʦʣʠʯʝʩʪʚʦ ʚʳʟʦʚʦʚ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ, 

ʪʠʧʦʚ ʩʝʣʝʢʮʠʠ, ʩʢʨʝʱʠʚʘʥʠʷ, ʤʫʪʘʮʠʡ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʢʦʣʝʥʠʡ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʘʣʛʦʨʠʪʤʘ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʠʩʢʘ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦ ʨʶʢʟʘʢʝ. ʇʦʢʘʟʘʪʝʣʝʤ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ 

ʠʪʝʨʘʮʠʡ, ʟʘʪʨʘʯʝʥʥʳʭ ʜʣʷ ʧʦʠʩʢʘ 

ʥʘʠʣʫʯʰʝʛʦ ʨʝʰʝʥʠʷ. 

The article is about a knapsack 

problem and a genetic algorithm. The 

influence of such parameters of the ge-

netic algorithm as the number of calls 

to the objective function, types of se-

lection, crossing, mutations and gen-

eration of generations of the genetic 

algorithm on the efficiency of finding a 

solution to the knapsack problem is 

described. The measure of efficiency is 

the number of iterations is taken to 

find the best solution 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʜʘʯʘ ʦ ʨʶʢʟʘʢʝ, 

ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ, ʤʝʪʦʜʳ 

ʦʧʪʠʤʠʟʘʮʠʠ 

Keywords: knapsack problem, 

genetic algorithm, optimization 

ɺʚʝʜʝʥʠʝ 

ɿʘʜʘʯʘ ʦ ʨʶʢʟʘʢʝ ï ɻ ʪʦ ʟʘʜʘʯʘ ʦ ʪʦʤ, ʢʘʢ ʫʣʦʞʠʪʴ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝ ʧʨʝʜʤʝʪʦʚ 

ʩ ʢʘʢʦʡ-ʪʦ ʮʝʥʥʦʩʪʠ ʩ ʫʩʣʦʚʠʝʤ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʨʶʢʟʘʢʘ ʧʦ ʚʝʩʫ. ʈʝʰʝʥʠʝ ʜʘʥʥʦʡ 

ʟʘʜʘʯʠ ʤʦʞʝʪ ʟʘʥʠʤʘʪʴ ʜʦʣʛʦʝ ʚʨʝʤʷ ʠ ʧʦʵʪʦʤʫ ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʥʘʭʦʞʜʝʥʠʷ ʨʝʰʝ-

ʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʪʦʜʳ ʦʧʪʠʤʠʟʘʮʠʠ, ʥʘʧʨʠʤʝʨ ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ.  

ɻʝʥʝʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ ï ʘʣʛʦʨʠʪʤ ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʣʝʞʘʪ ʧʨʠʨʦʜʥʳʝ ʵʚʦ-

ʣʶʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ. ʇʦʠʩʢ ʨʝʰʝʥʠʷ ʘʣʛʦʨʠʪʤʦʤ ʥʘʭʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʦʤʙʠ-

ʥʠʨʦʚʘʥʠʷ ʵʣʝʤʝʥʪʦʚ. ʆʥʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʨʠ ʵʪʘʧʘ: ʩʢʨʝʱʠʚʘʥʠʝ, ʩʝʣʝʢʮʠʷ(ʦʪʙʦʨ) 

ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ. ɺʳʧʦʣʥʝʥʠʝ ʧʨʦʜʦʣʞʘʝʪʩʷ ʧʦʢʘ ʥʝ ʙʫʜʝʪ ʜʦ-

ʩʪʠʛʥʫʪ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʠʣʠ ʢʘʢʠʤ-ʪʦ ʜʨʫʛʠʤ ʦʛʨʘʥʠʯʝʥʠʝʤ, 

ʥʘʧʨʠʤʝʨ ʢʦʣʠʯʝʩʪʚʦʤ ʮʠʢʣʦʚ. 

ɺ ʨʘʤʢʘʭ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʪʝʨʤʠʥʳ: 
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1) ʛʝʥ ï ʦʜʠʥ ʠʟ ʵʣʝʤʝʥʪʦʚ ʭʨʦʤʦʩʦʤʳ (ʦʙʳʯʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʙʠʥʘʨʥʦʝ 
ʟʥʘʯʝʥʠʝ); 

2) ʭʨʦʤʦʩʦʤʘ (ʦʩʦʙʴ) ï ʚʝʢʪʦʨ ʛʝʥʦʚ, ʦʜʥʦ ʠʟ ʚʦʟʤʦʞʥʳʭ ʨʝʰʝʥʠʡ ʟʘʜʘʯʠ ʧʦ-

ʠʩʢʘ; 

3) ʧʦʧʫʣʷʮʠʷ ï ʥʘʙʦʨ ʦʩʦʙʝʡ; 

4) ʧʦʢʦʣʝʥʠʝ ï ʥʦʚʳʝ ʧʨʦʠʟʚʝʜʝʥʥʳʝ ʩʘʤʳʤʠ ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʤʠ ʨʦʜʠʪʝʣʷʤʠ 

ʦʩʦʙʠ-ʧʦʪʦʤʢʠ; 

ɺʣʠʷʥʠʝ ʥʘ ʨʘʙʦʪʫ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ ʧʘʨʘʤʝʪʨʦʚ, ʦʩ-

ʥʦʚʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʷʚʣʷʶʪʩʷ: ʢʦʣʠʯʝʩʪʚʦ ʧʦʢʦʣʝʥʠʡ, ʨʘʟʤʝʨ ʧʦʧʫʣʷʮʠʠ, ʪʠʧ 

ʩʝʣʝʢʮʠʠ, ʪʠʧ ʩʢʨʝʱʠʚʘʥʠʷ, ʚʝʨʦʷʪʥʦʩʪʴ ʤʫʪʘʮʠʡ, ʪʠʧ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʢʦʣʝʥʠʷ 

(ʨʘʟʨʳʚ ʧʦʢʦʣʝʥʠʡ). 

ʉʝʣʝʢʮʠʷ ï ʚʳʙʦʨ ʭʨʦʤʦʩʦʤ, ʜʣʷ ʫʯʘʩʪʠʷ ʚ ʩʦʟʜʘʥʠʠ ʦʯʝʨʝʜʥʦʛʦ ʧʦʢʦʣʝʥʠʷ. 

ʉʝʣʝʢʮʠʷ ʦʧʨʝʜʝʣʷʝʪ ʛʝʥ, ʢʦʪʦʨʳʡ ʩ ʥʘʠʙʦʣʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʧʝʨʝʡʜʝʪ ʧʦʪʦʤ-

ʢʘʤ. ʆʥʘ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʫʶ (ʨʫʣʝʪʦʯʥʫʶ), ʪʫʨʥʠʨʥʫʶ ʠ ʨʘʥ-

ʛʦʚʫʶ. ʇʨʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʤ ʦʪʙʦʨʝ ʦʩʦʙʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʠʭ 

ʨʘʟʤʝʨ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʟʥʘʯʝʥʠʶ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʜʣʷ ʜʘʥʥʦʛʦ ʪʠʧʘ ʦʩʦʙʝʡ. ʈʘʥ-

ʛʦʚʫʶ ʩʝʣʝʢʮʠʶ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʢʘʢ ʩʦʨʪʠʨʦʚʢʫ ʦʩʦʙʝʡ ʧʦ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ. 

ʊʫʨʥʠʨʥʘʷ ʞʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʨʘʟʙʠʝʥʠʝ ʦʩʦʙʝʡ ʥʘ ʧʦʜʛʨʫʧʧʳ ʠ ʚʳʷʚʣʝʥʠʠ 

ʣʫʯʰʝʡ ʦʩʦʙʠ ʚ ʢʘʞʜʦʡ ʧʦʜʛʨʫʧʧʝ. 

ʉʢʨʝʱʠʚʘʥʠʝ ï ʧʨʦʮʝʩʩ, ʧʨʠ ʢʦʪʦʨʦʤ ʬʦʨʤʠʨʫʝʪʩʷ ʦʩʦʙʴ ʥʘ ʦʩʥʦʚʝ ʛʝʥʦʚ ʨʦ-

ʜʠʪʝʣʝʡ. ɻʝʥʳ ʨʦʜʠʪʝʣʝʡ ʨʘʟʙʠʚʘʶʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʯʘʩʪʝʡ ʠ ʠʟ ʥʠʭ ʬʦʨʤʠʨʫʶʪʩʷ 

ʥʦʚʳʝ ʦʩʦʙʠ ʧʫʪʝʤ ʧʝʨʝʢʨʝʱʠʚʘʥʠʷ. ʇʨʠ ʦʜʥʦʪʦʯʝʯʥʦʤ ʫ ʧʘʨʳ ʦʩʦʙʝʡ ʭʨʦʤʦʩʦʤʘ 

ʜʝʣʠʪʩʷ ʥʘ 2 ʯʘʩʪʠ ʚ ʦʜʥʦʡ ʪʦʯʢʠ, ʟʘʪʝʤ ʧʨʦʠʩʭʦʜʠʪ ʦʙʤʝʥ ʛʝʥʦʚ. ʇʨʠ ʜʚʫʭʪʦʯʝʯ-

ʥʦʤ ʧʨʦʠʩʭʦʜʠʪ ʦʙʤʝʥ ʛʝʥʦʚ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʤʝʞʜʫ ʜʚʫʤʷ ʩʣʫʯʘʡʥʳʤʠ ʪʦʯ-

ʢʘʤʠ. ʇʨʠ ʨʘʚʥʦʤʝʨʥʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝʢʠʡ ʵʪʘʣʦʥ ʙʠʥʘʨʥʳʭ ʟʥʘʯʝʥʠʡ, ʝʩʣʠ ʟʥʘ-

ʯʝʥʠʝ ʛʝʥʘ ʨʘʚʥʦ ʥʫʣʶ, ʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʛʝʥ ʠʟ ʧʝʨʚʦʛʦ ʨʦʜʠʪʝʣʷ, ʠʥʘʯʝ ʠʟ ʚʪʦʨʦʛʦ. 

ʄʫʪʘʮʠʷ ï ʵʪʦ ʧʨʦʮʝʩʩ, ʧʨʠ ʢʦʪʦʨʦʤ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʠʟʤʝʥʷʝʪʩʷ ʧʨʦʠʟ-

ʚʦʣʴʥʦʝ ʯʠʩʣʦ ʛʝʥʦʚ ʫ ʦʩʦʙʠ. ʎʝʣʴ ʤʫʪʘʮʠʠ ʚʳʚʝʩʪʠ ʬʫʥʢʮʠʶ ʠʟ ʣʦʢʘʣʴʥʳʭ ʵʢʩ-

ʪʨʝʤʫʤʦʚ.  ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʤʫʪʘʮʠʠ ʠ ʠʭ ʚʝʨʦʷʪʥʦʩʪʠ: 

ʩʣʘʙʘʷ - 0.042, ʩʨʝʜʥʷʷ - 0.125, ʩʠʣʴʥʘʷ - 0.375. 

ʕʪʠ ʧʘʨʘʤʝʪʨʳ ʚʣʠʷʶʪ ʥʘ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʧʦʠʩʢʘ, ʥʦ ʠʭ ʤʦʞʥʦ ʦʙʦʙʱʠʪʴ 

ʚ ʜʚʝ ʛʨʫʧʧʳ: 

1) ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦʠʩʢʘ - ʧʘʨʘʤʝʪʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʩʢʦʨʦʩʪʴ ʧʦ-

ʠʩʢʘ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʩʧʦʩʦʙʥʦʩʪʴ ʘʣʛʦʨʠʪʤʘ ʠʟʙʝʛʘʪʴ ʣʦʢʘʣʴʥʳʭ ʵʢʩʪʨʝ-

ʤʫʤʦʚ; 

2) ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʡʜʝʥʥʳʭ ʧʦʜʭʦʜʷʱʠʭ ʨʝʰʝʥʠʡ ï ʧʘʨʘʤʝʪʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ 

ʫʣʫʯʰʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʤʝʞʜʫ ʧʦʢʦʣʝʥʠʷʤʠ. 

ɽʩʣʠ ʥʝ ʙʨʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʧʘʨʘʤʝʪʨʳ ʘʣʛʦʨʠʪʤʘ, ʪʦ ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʫʭʫʜʰʝʥʠʶ ʨʝʟʫʣʴʪʘʪʦʚ, ʟʘʩʪʨʝʚʘʥʠʶ ʚ ʣʦʢʘʣʴʥʳʭ ʵʢʩʪʨʝʤʫʤʘʭ, ʘ ʪʘʢʞʝ ʧʨʠʚʦʜʠʪ 

ʢ ñʦʜʠʥʘʢʦʚʦʩʪʠò ʦʩʦʙʝʡ, ʪ.ʝ. ʘʣʛʦʨʠʪʤ ʚ ʵʪʦʪ ʤʦʤʝʥʪ ñʟʘʚʠʩʘʝʪò, ʧʦʢʘ ʥʝ ʠʟʤʝ-

ʥʠʪʩʷ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ, ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʧʨʠʤʝʥʷʝʪʩʷ ñʚʩʪʨʷʩʢʘò, 

ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʛʣʦʙʘʣʴʥʳʤ ʢʘʪʘʢʣʠʟʤʦʤ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʦʩʦʙʝʡ ʫʥʠʯʪʦʞʘʝʪʩʷ ʠ ʘʣ-

ʛʦʨʠʪʤ ñʧʝʨʝʟʘʛʨʫʞʘʝʪʩʷò, ʧʨʦʜʦʣʞʘʷ ʧʦʠʩʢ. ʅʝʧʨʘʚʠʣʴʥʘʷ ʥʘʩʪʨʦʡʢʘ ʤʦʞʝʪ ʧʨʠ-

ʚʝʩʪʠ ʢ ʪʦʤʫ, ʯʪʦ ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ ʙʫʜʝʪ ʘʥʘʣʦʛʠʯʝʥ ʩʣʫʯʘʡʥʦʤʫ ʧʦʠʩʢʫ. 
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ɻʣʘʚʥʦʝ ʧʨʠ ʥʘʩʪʨʦʡʢʝ ʧʘʨʘʤʝʪʨʦʚ ï ʩʙʘʣʘʥʩʠʨʦʚʘʪʴ ʚʣʠʷʥʠʝ ʛʨʫʧʧ ʘʩʧʝʢʪʦʚ. 

ʆʧʠʩʘʥʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ ʠ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʛʨʫʧʧʳ ʘʩʧʝʢʪʦʚ ʧʨʝʜ-

ʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

ʈʠʩʫʥʦʢ 1. ɺʣʠʷʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʧʦʠʩʢ 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ, 

ʢʦʪʦʨʳʝ ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʚʣʠʷʶʪ ʥʘ ʫʩʢʦʨʝʥʠʝ ʧʦʠʩʢʘ ʨʝʰʝʥʠʡ ʟʘʜʘʯʠ ʦ ʨʶʢ-

ʟʘʢʝ. 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʶʢʟʘʢʘ ʩ ʭʘʨʘʢʪʝʨʠʩʪʠ-

ʢʘʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʶʢʟʘʢʘ 

ʇʨʝʜʤʝʪ ʎʝʥʥʦʩʪʴ(ʝʜ.) ɺʝʩ(ʝʜ.) 

1 184 2 

2 185 6 

3 196 8 

4 252 7 

5 408 11 

6 508 15 

7 599 22 

8 603 30 

ʆʛʨʘʥʠʯʝʥʠʝ ʜʣʷ ʨʶʢ-

ʟʘʢʘ 

5000 200 

 

ɼʣʷ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʥʘʯʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʛʝʥʝ-

ʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ: 

1) ʯʠʩʣʦ ʚʳʯʠʩʣʝʥʠʡ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ - 1000; 

2) ʪʠʧ ʩʝʣʝʢʮʠʠ - ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘʷ ʩʝʣʝʢʮʠʷ; 

3) ʪʠʧ ʩʢʨʝʱʠʚʘʥʠʷ - ʦʜʥʦʪʦʯʝʯʥʦʝ ʩʢʨʝʱʠʚʘʥʠʝ; 

4) ʪʠʧ ʤʫʪʘʮʠʠ - ʩʣʘʙʘʷ; 
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5) ʪʠʧ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ - ʪʦʣʴʢʦ ʧʦʪʦʤʢʠ. 

ʉʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʦʩʥʦʚʝ ʩʨʘʚʥʝʥʠʷ ʥʦʤʝ-

ʨʦʚ ʠʪʝʨʘʮʠʡ, ʥʘ ʢʦʪʦʨʳʭ ʧʦʣʫʯʘʣʩʷ ʥʘʠʙʦʣʴʰʠʡ ʨʝʟʫʣʴʪʘʪ (ʜʣʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ - 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʪʦʠʤʦʩʪʴ). ʏʝʤ ʤʝʥʴʰʝ ʥʦʤʝʨ ʠʪʝʨʘʮʠʠ, ʪʝʤ ʣʫʯʰʝ. 

ʇʨʠʤʝʥʝʥʠʝ ʘʣʛʦʨʠʪʤʘ ʢ ʟʘʜʘʯʝ ʧʨʠ ʥʘʯʘʣʴʥʳʭ ʥʘʩʪʨʦʡʢʘʭ ʧʦʢʘʟʘʣʦ ʜʦʩʪʠ-

ʞʝʥʠʝ ʥʘʠʙʦʣʴʰʝʛʦ ʨʝʟʫʣʴʪʘʪʘ ʥʘ 81 ʠʪʝʨʘʮʠʠ.  

ʀʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʯʠʩʣʦ ʚʳʯʠʩʣʝʥʠʡ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ 
ʀʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʫʤʝʥʴʰʝʥʠʝʤ ʜʦ 100 ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦ 10000 ʧʨʠʚʝʣʦ 

ʢ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

 

ʈʠʩʫʥʦʢ 2. ʈʝʟʫʣʴʪʘʪ ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʘ ʚʳʯʠʩʣʝʥʠʡ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ 

ʀʩʭʦʜʷ ʠʟ ʛʨʘʬʠʢʘ ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʦ 169 ʠʪʝʨʘʮʠʡ 

ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʧʘʨʘʤʝʪʨʘ, ʪʘʢʞʝ ʧʨʠ ʝʛʦ ʫʚʝʣʠʯʝʥʠʠ ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʜʦ 185. 

ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʛʨʘʬʠʢʦʚ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʯʝʪʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ 

ʥʝʪ ʠ ʚʦʟʤʦʞʥʦ ʩʫʱʝʩʪʚʫʝʪ ʢʘʢʦʝ-ʪʦ ʦʧʪʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ, ʥʘʭʦʜʷʱʝ-

ʝʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 100 ʜʦ 10000 ʧʨʠ ʢʦʪʦʨʦʤ ʙʫʜʝʪ ʜʦʩʪʠʛʥʫʪʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ ʜʣʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ.  

ɼʣʷ ʜʘʣʴʥʝʡʰʠʭ ʦʧʳʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʥʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ - 

1000. 

ʀʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʪʠʧ ʩʝʣʝʢʮʠʠ 
ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʘ ʪʠʧ ʩʝʣʝʢʮʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3. 
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ʈʠʩʫʥʦʢ 3. ʈʝʟʫʣʴʪʘʪ ʜʣʷ ʪʠʧʦʚ ʩʝʣʝʢʮʠʠ 

ʀʩʭʦʜʷ ʠʟ ʛʨʘʬʠʢʘ ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʦ 90 ʫ ʨʘʥʛʦʚʦʡ 

ʩʝʣʝʢʮʠʠ, ʪʘʢʞʝ ʫ ʪʫʨʥʠʨʥʦʡ ʩʝʣʝʢʮʠʠ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʩʥʠʞʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʜʦ 134. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʜʣʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʨʘʥʛʦʚʘʷ ʠ ʪʫʨʥʠʨʥʘʷ ʩʝ-

ʣʝʢʮʠʷ ʷʚʣʷʶʪʩʷ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʯʝʤ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘʷ ʩʝʣʝʢʮʠʷ, ʠʩʧʦʣʴ-

ʟʫʝʤʘʷ ʠʟʥʘʯʘʣʴʥʦ. 

ʀʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʪʠʧ ʩʢʨʝʱʠʚʘʥʠʷ 

ʈʝʟʫʣʴʪʘʪ ʦʜʥʦʪʦʯʝʯʥʦʛʦ, ʜʚʫʭʪʦʯʝʯʥʦʛʦ ʠ ʨʘʚʥʦʤʝʨʥʦʛʦ ʩʢʨʝʱʠʚʘʥʠʷ ʧʨʝʜ-

ʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 4. 

 

ʈʠʩʫʥʦʢ 4. ʈʝʟʫʣʴʪʘʪ ʜʣʷ ʪʠʧʦʚ ʩʢʨʝʱʠʚʘʥʠʷ 
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ʀʩʭʦʜʷ ʠʟ ʛʨʘʬʠʢʘ ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫ ʜʚʫʭʪʦʯʝʯʥʦʛʦ 

ʩʢʨʝʱʠʚʘʥʠʷ ʜʦ 134. ʋ ʨʘʚʥʦʤʝʨʥʦʛʦ ʩʢʨʝʱʠʚʘʥʠʷ ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʜʦ 66.  ʀʟ ʵʪʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʣʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʨʘʚʥʦ-

ʤʝʨʥʦʝ ʩʢʨʝʱʠʚʘʥʠʝ ʧʦʜʭʦʜʠʪ ʙʦʣʴʰʝ, ʯʝʤ ʦʜʥʦʪʦʯʝʯʥʦʝ. 

ʀʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʪʠʧ ʤʫʪʘʮʠʠ 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʤʫʪʘʮʠʠ ʠ ʠʭ ʚʝʨʦʷʪʥʦʩʪʠ: ʩʣʘ-

ʙʘʷ - 0.042, ʩʨʝʜʥʷʷ - 0.125, ʩʠʣʴʥʘʷ - 0.375. ʈʝʟʫʣʴʪʘʪ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʘ ʪʠʧ 

ʤʫʪʘʮʠʡ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 5. 

 

 

ʈʠʩʫʥʦʢ 5. ʈʝʟʫʣʴʪʘʪ ʜʣʷ ʪʠʧʦʚ ʤʫʪʘʮʠʠ 

ʀʩʭʦʜʷ ʠʟ ʛʨʘʬʠʢʘ ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʨʝʜʥʝʡ ʤʫʪʘʮʠʠ 

ʜʦ 37. ɼʣʷ ʧʨʦʚʝʨʢʠ ʚʦʟʤʦʞʥʦʩʪʠ ʫʣʫʯʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʳʣʘ ʧʨʦʚʝʨʝʥʘ ʢʦʤ-

ʙʠʥʘʮʠʷ ʩʨʝʜʥʝʡ ʤʫʪʘʮʠʠ ʠ ʨʘʚʥʦʤʝʨʥʦʛʦ ʩʢʨʝʱʠʚʘʥʠʷ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʥʠʟʠʣʘʩʴ 

ʩ 37 ʜʦ 47. ʊʘʢʞʝ ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʦ 58 ʫ ʩʠʣʴʥʦʡ ʤʫʪʘ-

ʮʠʠ. ɼʣʷ ʧʨʦʚʝʨʢʠ ʚʦʟʤʦʞʥʦʩʪʠ ʫʣʫʯʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʳʣʘ ʧʨʦʚʝʨʝʥʘ ʢʦʤ-

ʙʠʥʘʮʠʷ ʩʠʣʴʥʦʡ ʤʫʪʘʮʠʠ ʠ ʨʘʚʥʦʤʝʨʥʦʛʦ ʩʢʨʝʱʠʚʘʥʠʷ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʥʠʟʠʣʘʩʴ 

ʩ 58 ʜʦ 675. 

ʀʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʪʠʧ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ 

ɼʣʷ ʚʦʟʤʦʞʥʦʛʦ ʫʣʫʯʰʝʥʠʷ ʚ ʥʦʚʦʤ ʧʦʢʦʣʝʥʠʠ ʤʦʞʥʦ ʛʝʥʝʨʠʨʦʚʘʪʴ ʥʝ 

ʪʦʣʴʢʦ ʧʦʪʦʤʩʪʚʦ, ʥʦ ʜʦʙʘʚʣʷʪʴ ʢʦʧʠʶ ʣʫʯʰʝʛʦ ʠʥʜʠʚʠʜʘ. 

ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ ʢ ʧʦʪʦʤʢʘʤ ʢʦʧʠʠ ʣʫʯʰʝʛʦ ʠʥʜʠʚʠʜʘ, ʧʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ 

ʥʝ ʦʪʣʠʯʘʣʩʷ ʦʪ ʨʝʟʫʣʴʪʘʪʘ ʩ ʠʩʭʦʜʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʩʦʭʨʘʥʷʷ ʟʥʘʯʝʥʠʝ 81 ʠʪʝ-

ʨʘʮʠʡ. 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʚʦʟʤʦʞʥʦʩʪʠ ʫʣʫʯʰʝʥʠʷ ʙʳʣʠ ʧʨʦʚʝʨʝʥʳ ʢʦʤʙʠʥʘʮʠʠ ʩ ʧʘʨʘ-

ʤʝʪʨʘʤʠ ʩʢʨʝʱʠʚʘʥʠʷ ʠ ʤʫʪʘʮʠʠ, ʨʝʟʫʣʴʪʘʪʳ ʥʝ ʠʟʤʝʥʠʣʠʩʴ. ʀʟ ʵʪʦʛʦ ʤʦʞʥʦ ʩʜʝ-

ʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʘʥʥʳʡ ʧʘʨʘʤʝʪʨ ʥʝ ʦʢʘʟʳʚʘʝʪ ʦʩʦʙʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʘʣʛʦʨʠʪʤʘ ʜʣʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ. 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʜʦʩʪʠʛʥʫʪʘ ʮʝʣʴ ʨʘʙʦʪʳ ï ʦʧʨʝʜʝʣʠʪʴ ʧʘʨʘ-

ʤʝʪʨʳ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ, ʢʦʪʦʨʳʝ ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʚʣʠʷʶʪ ʥʘ ʩʢʦʨʦʩʪʴ 

ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ. ɼʣʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʦʢʘʟʘʣʦ ʠʟʤʝʥʝʥʠʝ 

ʤʫʪʘʮʠʠ ʥʘ ʩʨʝʜʥʶʶ (0.125), ʢʦʣʠʯʝʩʪʚʦ ʠʪʝʨʘʮʠʡ ʩʥʠʟʠʣʦʩʴ ʩ ʠʩʭʦʜʥʳʭ 81 ʜʦ 37.  

ʊʘʢʞʝ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ ʩʠʣʴʥʘʷ ʤʫʪʘʮʠʷ ʠ ʨʘʚʥʦʤʝʨʥʦʝ ʩʢʨʝʱʠ-

ʚʘʥʠʝ, ʢʦʣʠʯʝʩʪʚʦ ʠʪʝʨʘʮʠʡ ʩʥʠʟʠʣʦʩʴ ʜʦ 58 ʠ 66 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂʦʤʙʠʥʘʮʠʷ ʧʘ-

ʨʘʤʝʪʨʦʚ ʩʨʝʜʥʝʡ ʤʫʪʘʮʠʠ ʠ ʨʘʚʥʦʤʝʨʥʦʛʦ ʩʢʨʝʱʠʚʘʥʠʷ ʪʘʢʞʝ ʧʦʢʘʟʘʣʦ ʭʦʨʦʰʠʡ 

ʨʝʟʫʣʴʪʘʪ, ʢʦʣʠʯʝʩʪʚʦ ʠʪʝʨʘʮʠʡ ʩʦʩʪʘʚʠʣʦ 47. 

ʀʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʯʠʩʣʘ ʚʳʟʦʚʦʚ ʬʫʥʢʮʠʠ ʥʝ ʧʦʢʘʟʘʣʦ ʯʝʪʢʦʡ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʫʤʝʥʴʰʝʥʠʷ ʠʣʠ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʚʳʟʦʚʦʚ, ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʥʘʙʣʶʜʘ-

ʣʦʩʴ ʩʥʠʞʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ (169 ʠ 185). ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʩʫʱʝʩʪʚʫʝʪ ʦʧʪʠ-

ʤʘʣʴʥʳʡ ʚʘʨʠʘʥʪ ʜʣʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ, ʠ ʦʥ ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 100 ʜʦ 10000 

ʚʳʟʦʚʦʚ. 

ʀʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʪʠʧ ʩʝʣʝʢʮʠʠ ʠ ʜʚʫʭʪʦʯʝʯʥʦʛʦ ʩʢʨʝʱʠʚʘʥʠʷ ʧʦʢʘʟʘʣʠ 

ʩʥʠʞʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʢʦʣʠʯʝʩʪʚʦ ʠʪʝʨʘʮʠʡ ʩʦʩʪʘʚʠʣʦ 90 ʠ 134 ʜʣʷ ʩʝʣʝʢʮʠʡ ʠ 

134 ʜʣʷ ʜʚʫʭʪʦʯʝʯʥʦʛʦ ʩʢʨʝʱʠʚʘʥʠʷ. 

ʀʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʪʠʧ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʠ ʢʦʤʙʠʥʠʨʦʚʘ-

ʥʠʝ ʩ ʜʨʫʛʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʥʝ ʧʨʠʥʝʩʣʦ ʫʣʫʯʰʝʥʠʡ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʣʠʪʝʨʘʪʫʨʳ 
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ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ ʨʘʟʨʘ-

ʙʦʪʦʢ ʠ ʘʣʛʦʨʠʪʤʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʢʦʤʧʴ-

ʶʪʝʨʥʳʤ ʟʨʝʥʠʝʤ, ʘ ʪʘʢʞʝ ʦʧʠʩʘʥʠʝ 

ʵʬʬʝʢʪʘ ʜʠʩʪʦʨʩʠʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʠ-

ʩʪʝʤʳ ʦʩʚʝʱʝʥʠʷ ʜʚʠʞʫʱʠʭʩʷ ʦʙʲʝʢ-

ʪʦʚ ʥʘ ʦʩʥʦʚʝ ʜʚʫʭ ʢʘʤʝʨ ʠ ʦʩʚʝʪʠʪʝʣʴ-

ʥʦʛʦ ʧʨʠʙʦʨʘ ʥʘ ʧʦʜʚʠʞʥʦʡ ʦʩʥʦʚʝ. 

The article is about an overview 

of developments related to computer 

vision, as well as a description of the 

distortion effects for a moving object 

lighting system based on two cameras 

and lighting equipment on a moving 

basis. 
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Keywords: lighting system, 

sensors, computer vision algorithms, 

distortion 

ɺʚʝʜʝʥʠʝ 

ʆʩʚʝʱʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʟʦʥ ʩʧʦʨʪʘ, ʠʩʢʫʩʩʪʚʘ ʠ ʦʭʨʘʥʷʝʤʳʭ ʦʙʲʝʢʪʦʚ ʧʨʦʠʟʚʦ-

ʜʠʪʩʷ ʟʘ ʩʯʸʪ ʨʘʟʣʠʯʥʳʭ ʦʩʚʝʪʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ. ʆʜʥʠʤ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚ-

ʣʝʥʠʡ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʦʜʩʚʝʪʢʠ ʜʚʠʞʫʱʝ-

ʛʦʩʷ ʦʙʲʝʢʪʘ. ʇʨʠ ʥʝʙʦʣʴʰʦʡ ʤʦʜʠʬʠʢʘʮʠʠ ʫʩʪʨʦʡʩʪʚʦ, ʩʧʦʩʦʙʥʦʝ ʩʦʧʨʦʚʦʞʜʘʪʴ 

ʣʫʯʦʤ ʩʚʝʪʘ ʜʚʠʞʫʱʠʡʩʷ ʦʙʲʝʢʪ ʩ ʟʘʜʘʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʤʦʞʝʪ ʪʘʢʞʝ 

ʠʤʝʪʴ ʙʦʣʴʰʦʝ ʦʭʨʘʥʥʦʝ ʠ ʜʘʞʝ ʚʦʝʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʪʘʢʦʛʦ ʫʩʪʨʦʡ-

ʩʪʚʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʜʚʫʭ ʩʪʘʪʠʯʥʳʭ ʚʠʜʝʦʢʘʤʝʨ ʬʠʢʩʠʨʦʚʘʪʴ ʦʙʲʝʢʪ (ʩ 

ʫʯʸʪʦʤ ʨʘʟʤʝʨʘ ʠ ʩʢʦʨʦʩʪʠ), ʚʳʯʠʩʣʷʪʴ ʝʛʦ ʢʦʦʨʜʠʥʘʪʳ ʚ ʪʨʸʭʤʝʨʥʦʡ ʩʠʩʪʝʤʝ ʠ 

ʧʝʨʝʜʘʚʘʪʴ ʠʭ ʥʘ ʧʦʜʚʠʞʥʫʶ ʦʩʥʦʚʫ, ʥʘ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʪʩʷ ʦʩʚʝʪʠʪʝʣʴʥʳʡ ʧʨʠʙʦʨ. 

ʇʦʜʚʠʞʥʘʷ ʦʩʥʦʚʘ ʙʫʜʝʪ ʥʘʧʨʘʚʣʷʪʴ ʦʩʚʝʪʠʪʝʣʴʥʳʡ ʧʨʠʙʦʨ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦ-

ʣʫʯʝʥʥʳʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ʠ ʦʩʚʝʱʘʪʴ ʜʚʠʞʫʱʠʡʩʷ ʦʙʲʝʢʪ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ʈʝʘʣʠʟʦʚʘʪʴ ʟʘʭʚʘʪ ʦʙʲʝʢʪʘ ʢʘʤʝʨʘʤʠ; 

2. ɺʳʧʦʣʥʠʪʴ ʚʳʜʝʣʝʥʠʝ ʦʙʲʝʢʪʘ (ʤʝʪʦʜʦʤ ʙʠʥʦʢʫʣʷʨʥʦʛʦ ʚʳʜʝʣʝʥʠʷ) ʩ ʫʯʸ-
ʪʦʤ ʨʘʟʤʝʨʘ ʠ ʩʢʦʨʦʩʪʠ ʦʙʲʝʢʪʘ (ʚ ʟʘʜʘʥʥʦʤ ʜʠʘʧʘʟʦʥʝ); 

3. ʆʧʨʝʜʝʣʠʪʴ ʮʝʥʪʨ ʪʷʞʝʩʪʠ ʧʦʣʫʯʝʥʥʦʡ ʬʠʛʫʨʳ; 

4. ʆʧʨʝʜʝʣʠʪʴ ʜʠʩʪʦʨʩʠʶ ʢʘʤʝʨ; 

5. ɺʳʯʠʩʣʠʪʴ ʢʦʦʨʜʠʥʘʪʳ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʚ ʪʨʸʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩ ʫʯʸ-
ʪʦʤ ʜʠʩʪʦʨʩʠʠ ʢʘʤʝʨ. 
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ɻʝʦʤʝʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʦʩʚʝʱʝʥʠʷ ʜʚʠʞʫʱʠʭʩʷ ʦʙʲʝʢʪʦʚ 

ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʩʭʝʤʳ ʨʝʰʝʥʠʷ ʨʘʙʦʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʠʞʝ (ʈʠʩʫʥʦʢ 1, 

ʈʠʩʫʥʦʢ 2). ʅʘ ʜʘʥʥʳʭ ʩʭʝʤʘʭ ʠʟʦʙʨʘʞʝʥʦ ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 2 

ʩʪʘʪʠʯʥʳʝ ʢʘʤʝʨʳ (ʢʘʤʝʨʘ 1, ʢʘʤʝʨʘ 2), ʬʠʢʩʠʨʫʶʱʠʝ ʜʚʠʞʫʱʠʡʩʷ ʦʙʲʝʢʪ ʠ ʠʭ 

ʦʧʪʠʯʝʩʢʠʝ ʦʩʠ, ʘ ʪʘʢʞʝ ʬʦʥʘʨʠʢ ï ʦʩʚʝʪʠʪʝʣʴʥʳʡ ʧʨʠʙʦʨ ʥʘ ʧʦʜʚʠʞʥʦʡ ʦʩʥʦʚʝ, 

ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʦʩʚʝʱʘʪʴ ʜʚʠʞʫʱʠʡʩʷ ʦʙʲʝʢʪ. 

 

 

ʈʠʩʫʥʦʢ 1.  ɻʝʦʤʝʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ, ʚʠʜ ʩʚʝʨʭʫ 

 

ʈʠʩʫʥʦʢ 2. ɻʝʦʤʝʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ, ʚʠʜ ʩʙʦʢʫ 

ʆʙʟʦʨ ʨʘʟʨʘʙʦʪʦʢ, ʧʨʦʜʝʣʘʥʥʳʭ ʨʘʥʝʝ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ 

ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʦʩʚʝʪʠʪʝʣʴʥʳʤʠ ʧʨʠʙʦʨʘʤʠ ʩʫʱʝʩʪʚʫʝʪ ʥʝʤʘʣʦ ʨʘʟʨʘʙʦʪʦʢ. 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ. 

ɼʘʪʯʠʢ ʜʚʠʞʝʥʠʷ ï ʩʠʛʥʘʣʠʟʘʪʦʨ, ʬʠʢʩʠʨʫʶʱʠʡ ʧʝʨʝʤʝʱʝʥʠʝ ʦʙʲʝʢʪʦʚ ʠ ʠʩ-

ʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʢʦʥʪʨʦʣʷ ʟʘ ʦʢʨʫʞʘʶʱʝʡ ʦʙʩʪʘʥʦʚʢʦʡ ʠʣʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʟʘ-

ʧʫʩʢʘ ʪʨʝʙʫʝʤʳʭ ʜʝʡʩʪʚʠʡ ʚ ʦʪʚʝʪ ʥʘ ʧʝʨʝʤʝʱʝʥʠʝ ʦʙʲʝʢʪʦʚ [1]. 

ʇʝʨʚʳʡ ʧʨʠʙʦʨ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʜʚʠʞʝʥʠʷ ʙʳʣ ʠʟʦʙʨʝʪʝʥ ɻʝʥʨʠʭʦʤ ɻʝʨʮʝʤ. 

ɻʝʨʮ ʠʩʩʣʝʜʦʚʘʣ ʩʚʦʡʩʪʚʘ ʚʦʣʥ ʠ ʦʙʥʘʨʫʞʠʣ, ʯʪʦ ʚʦʣʥʳ ʤʦʛʫʪ ʦʪʨʘʞʘʪʴʩʷ ʦʪ ʦʙʲ-

ʝʢʪʦʚ ʠ ʠʤʝʪʴ ʨʘʟʥʳʝ ʩʢʦʨʦʩʪʠ. ʇʝʨʚʳʡ ʜʝʪʝʢʪʦʨ ʜʚʠʞʝʥʠʷ, ʢʦʪʦʨʳʡ ʜʝʡʩʪʚʦʚʘʣ 

ʢʘʢ ʦʭʨʘʥʥʘʷ ʩʠʛʥʘʣʠʟʘʮʠʷ, ʙʳʣ ʠʟʦʙʨʝʪʝʥ ʚ ʥʘʯʘʣʝ 1950-ʭ ʛʦʜʦʚ ʉʘʤʫʵʣʝʤ ɹʘʥʴʦ. 

ʆʥ ʧʨʠʤʝʥʠʣ ʦʩʥʦʚʳ ʨʘʜʘʨʘ ʢ ʫʣʴʪʨʘʟʚʫʢʦʚʳʤ ʚʦʣʥʘʤ ï ʯʘʩʪʦʪʝ, ʢʦʪʦʨʫʶ ʣʶʜʠ ʥʝ 

ʤʦʛʫʪ ʩʣʳʰʘʪʴ, ʠ ʠʩʧʦʣʴʟʦʚʘʣ ʵʬʬʝʢʪ ɼʦʧʧʣʝʨʘ. ʉʦʚʨʝʤʝʥʥʳʝ ʜʘʪʯʠʢʠ ʜʚʠʞʝʥʠʷ 

ʨʘʙʦʪʘʶʪ ʥʘ ʪʝʭ ʞʝ ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʘʭ, ʢʦʪʦʨʳʤʠ ʧʦʣʴʟʦʚʘʣʩʷ ʜʝʪʝʢʪʦʨ ʜʚʠʞʝ-

ʥʠʷ ɹʘʥʴʦ [2]. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʜʘʪʯʠʢʦʚ ʜʚʠʞʝʥʠʷ: 
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1. ʂʦʥʪʘʢʪʥʳʝ ï ʩʫʪʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʩʪʘʥʦʚʢʝ ʢʦʥʮʝʚʦʛʦ ʚʳʢʣʶʯʘ-

ʪʝʣʷ ʩ ʥʦʨʤʘʣʴʥʦ-ʨʘʟʦʤʢʥʫʪʳʤʠ ʢʦʥʪʘʢʪʘʤʠ ʠʣʠ ʛʝʨʢʦʥʘ (ʛʝʨʤʝʪʠʯʥʳʡ ʢʦʥʪʘʢʪ) 

ʥʘ ʜʚʝʨʴ, ʢʦʛʜʘ ʚʳ ʝʸ ʦʪʢʨʦʝʪʝ ʠ ʟʘʡʜʸʪʝ ʚ ʧʦʤʝʱʝʥʠʝ, ʢʦʥʪʘʢʪʳ ʟʘʤʢʥʫʪʩʷ, ʚʢʣʶ-

ʯʘʪ ʨʝʣʝ, ʘ ʦʥʦ ʚʢʣʶʯʠʪ ʦʩʚʝʱʝʥʠʝ. 

2. ʀʥʬʨʘʢʨʘʩʥʳʝ ï ʩʨʘʙʘʪʳʚʘʶʪ ʦʪ ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʨʝʘʛʠʨʫʶʪ ʥʘ ʠʟ-

ʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ. ʂʦʛʜʘ ʚʳ ʚʭʦʜʠʪʝ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʪʘʢʦʛʦ ʜʘʪʯʠʢʘ ʦʥ ʩʨʘʙʘʪʳ-

ʚʘʝʪ ʥʘ ʪʝʧʣʦʚʦʝ ʠʟʣʫʯʝʥʠʝ ʦʪ ʚʘʰʝʛʦ ʪʝʣʘ. ʅʝʜʦʩʪʘʪʢʦʤ ʪʘʢʦʛʦ ʩʧʦʩʦʙʘ ʦʧʨʝʜʝʣʝ-

ʥʠʷ ʷʚʣʷʶʪʩʷ ʣʦʞʥʳʝ ʩʨʘʙʘʪʳʚʘʥʠʷ. 

3. ʋʣʴʪʨʘʟʚʫʢʦʚʳʝ ï ʩʫʪʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʧʫʩʢʘʥʠʠ ʚʦʣʥ ʜʘʪʯʠʢʦʤ. 

ʀʟʣʫʯʘʝʤʘʷ ʚʦʣʥʘ, ʦʪʨʘʞʘʷʩʴ ʦʪ ʧʦʜʚʠʞʥʦʛʦ ʦʙʲʝʢʪʘ, ʚʦʟʚʨʘʱʘʝʪʩʷ ʠ ʧʨʠʥʠʤʘʝʪʩʷ 

ʧʨʠʸʤʥʠʢʦʤ, ʧʨʠ ʵʪʦʤ ʜʣʠʥʘ ʚʦʣʥʳ (ʯʘʩʪʦʪʘ) ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʷʝʪʩʷ. ʕʪʦ ʜʝ-

ʪʝʢʪʠʨʫʝʪʩʷ, ʠ ʜʘʪʯʠʢ ʚʳʜʘʝʪ ʩʠʛʥʘʣ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʝʣʝ 

ʠʣʠ ʩʠʤʤʠʩʪʦʨʦʤ ʠ ʢʦʤʤʫʪʘʮʠʠ ʥʘʛʨʫʟʢʠ. 

4. ʃʘʟʝʨʥʳʝ ʠʣʠ ʬʦʪʦʜʘʪʯʠʢʠ. ɺ ʜʘʥʥʳʭ ʜʘʪʯʠʢʘʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʠʟʣʫʯʘʪʝʣʴ 
ʠ ʧʨʠʸʤʥʠʢ. ʈʝʘʣʠʟʘʮʠʷ ʪʘʢʦʛʦ ʜʘʪʯʠʢʘ ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ:  

a) ʀʟʣʫʯʘʪʝʣʴ ʠ ʧʨʠʸʤʥʠʢ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʧʨʦʭʦʜʝ ʥʘʧʨʦʪʠʚ ʜʨʫʛ ʜʨʫʛʘ. 
ʂʦʛʜʘ ʢʪʦ-ʣʠʙʦ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʥʝʛʦ, ʪʦ ʦʥ ʟʘʩʣʦʥʷʝʪ ʠʟʣʫʯʝʥʠʝ, ʠ ʦʥʦ ʥʝ ʜʦʩʪʠʛʘʝʪ 

ʧʨʠʸʤʥʠʢʘ, ʪʦʛʜʘ ʩʨʘʙʘʪʳʚʘʝʪ ʜʘʪʯʠʢ ʠ ʚʢʣʶʯʘʝʪʩʷ ʨʝʣʝ. ʕʪʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʠ ʚ ʩʠʩʪʝʤʘʭ ʩʠʛʥʘʣʠʟʘʮʠʠ. 

b) ʀʟʣʫʯʘʪʝʣʴ ʠ ʧʨʠʸʤʥʠʢ ʩʪʦʷʪ ʨʷʜʦʤ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʢʦʛʜʘ ʢʪʦ-ʣʠʙʦ ʥʘʭʦ-

ʜʠʪʩʷ ʚ ʟʦʥʝ ʜʝʡʩʪʚʠʷ ʜʘʪʯʠʢʘ, ʠʟʣʫʯʝʥʠʝ ʦʪʨʘʞʘʝʪʩʷ ʦʪ ʥʝʛʦ ʠ ʧʦʧʘʜʘʝʪ ʥʘ ʧʨʠʸʤ-

ʥʠʢ. ʕʪʦ ʥʘʟʳʚʘʝʪʩʷ ʪʘʢʞʝ ʜʘʪʯʠʢʦʤ ʧʨʝʧʷʪʩʪʚʠʷ, ʩ ʫʩʧʝʭʦʤ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʨʦʙʦ-

ʪʦʪʝʭʥʠʢʝ. 

5. ʄʠʢʨʦʚʦʣʥʦʚʳʡ. ʉʦʩʪʦʠʪ ʪʘʢʞʝ ʠʟ ʠʟʣʫʯʘʪʝʣʷ ʠ ʧʨʠʸʤʥʠʢʘ. ʇʝʨʚʳʡ ʛʝʥʝ-
ʨʠʨʫʝʪ ʩʠʛʥʘʣ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ, ʚʪʦʨʦʡ ʠʭ ʧʨʠʥʠʤʘʝʪ. ʂʦʛʜʘ ʢʪʦ-ʣʠʙʦ ʧʨʦʭʦʜʠʪ 

ʨʷʜʦʤ ʠʟʤʝʥʷʝʪʩʷ ʯʘʩʪʦʪʘ. ʇʨʠʝʤʥʠʢ ʥʘʩʪʨʦʝʥ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʧʨʠ ʠʟʤʝʥʝʥʠʠ 

ʯʘʩʪʦʪʳ ʩʠʛʥʘʣ ʫʩʠʣʠʚʘʝʪʩʷ ʠ ʧʝʨʝʜʘʝʪʩʷ ʥʘ ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ ʦʨʛʘʥ, ʥʘʧʨʠʤʝʨ, 

ʨʝʣʝ, ʠ ʧʨʦʠʩʭʦʜʠʪ ʚʢʣʶʯʝʥʠʝ ʥʘʛʨʫʟʢʠ. 

ʉʫʤʝʨʝʯʥʳʡ ʚʳʢʣʶʯʘʪʝʣʴ, ʜʘʪʯʠʢ ʦʩʚʝʱʝʥʠʷ ï ʵʪʦ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʘʚʪʦʤʘʪʠ-

ʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠʩʪʦʯʥʠʢʘʤʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʩʚʝʪʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ 

ʦʩʚʝʱʝʥʠʷ ʦʢʨʫʞʘʶʱʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚʦʟʜʝʡʩʪʚʫʶʱʝʛʦ ʥʘ ʬʦʪʦʨʝʟʠʩʪʦʨ, ʜʘʪʯʠʢ 

ʩʧʦʩʦʙʝʥ ʧʦʜʘʚʘʪʴ ʩʠʛʥʘʣ ʜʣʷ ʚʢʣʶʯʝʥʠʷ/ʚʳʢʣʶʯʝʥʠʷ ʣʘʤʧ, ʧʨʦʞʝʢʪʦʨʦʚ, ʬʦʥʘ-

ʨʝʡ ʠ ʜʨʫʛʠʭ ʦʩʚʝʪʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ. 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʜʘʪʯʠʢʦʚ ʦʩʚʝʱʸʥʥʦʩʪʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʪʩʣʝʞʠʚʘʥʠʠ ʫʨʦʚʥʷ 

ʩʚʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʧʦʧʘʜʘʶʱʝʛʦ ʚ ʧʦʣʝ çʚʠʜʠʤʦʩʪʠè ʧʨʠʙʦʨʘ. ʃʫʯʠ ʩʚʝʪʘ ʬʦ-

ʢʫʩʠʨʫʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʬʦʪʦʵʣʝʤʝʥʪʘ (ʩʚʝʪʦʚʦʛʦ ʨʝʣʝ) ʠ ʥʘʧʨʘʚʣʷʶʪʩʷ ʢ ʜʝʪʝʢ-

ʪʦʨʫ. ʂʦʛʜʘ ʜʦʩʪʠʛʘʝʪʩʷ ʦʧʨʝʜʝʣʸʥʥʳʡ ʧʦʨʦʛ ʷʨʢʦʩʪʠ, ʜʝʪʝʢʪʦʨ ʩʦʟʜʘʸʪ ʥʘʧʨʷʞʝ-

ʥʠʝ, ʢʦʪʦʨʦʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠʙʦʨʦʤ ʚ ʢʘʯʝʩʪʚʝ ʩʠʛʥʘʣʘ ʜʣʷ ʟʘʤʳʢʘʥʠʷ ʮʝʧʠ ʠ ʙʣʦ-

ʢʠʨʦʚʢʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ. ʀʤʝʥʥʦ ʵʪʦʪ ʩʠʛʥʘʣ, ʧʦʣʫʯʘʝʤʳʡ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʩʦʟʜʘʚʘʝʤʦʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʚʢʣʶʯʘʝʪ ʩʚʝʪʠʣʴʥʠʢ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʩʫʤʝʨʝʢ, ʘ ʩ 

ʥʘʩʪʫʧʣʝʥʠʝʤ ʨʘʩʩʚʝʪʘ ï ʚʳʢʣʶʯʘʝʪ ʝʛʦ [3]. 

ɼʘʪʯʠʢ ʦʪʢʨʳʪʠʷ ʜʚʝʨʠ - ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚ 

ʦʭʨʘʥʷʝʤʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʯʝʨʝʟ ʜʚʝʨʥʳʝ ʠ ʦʢʦʥʥʳʝ ʧʨʦʸʤʳ ʬʦʨʤʠʨʫʷ ʩʠʛʥʘʣ ʪʨʝ-

ʚʦʛʠ ʚ ʩʣʫʯʘʝ ʦʪʢʨʳʪʠʷ ʦʢʥʘ ʠʣʠ ʜʚʝʨʠ. ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʦʭʦʞʠʤ ʥʘ ʢʦʥ-

ʪʘʢʪʥʳʡ ʪʠʧ ʜʘʪʯʠʢʘ ʜʚʠʞʝʥʠʷ [4]. 
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ʆʙʟʦʨ ʘʣʛʦʨʠʪʤʦʚ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ 

ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʜʚʠʞʫʱʝʛʦʩʷ ʦʙʲʝʢʪʘ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥʘ ʙʠʙʣʠʦʪʝʢʘ ʘʣʛʦ-

ʨʠʪʤʦʚ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ OpenCV. ɺ ʧʝʨʠʦʜ 2000 ʧʦ 2008 ʛʦʜ OpenCV ʨʘʟʨʘ-

ʙʘʪʳʚʘʣʘʩʴ ʠ ʧʦʜʜʝʨʞʠʚʘʣʘʩʴ ʚ ʦʩʥʦʚʥʦʤ Intel, ʟʘʪʝʤ ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʩʰʠʨʷʣʘʩʴ 

ʚʰʠʨʴ, ʦʙʨʘʩʪʘʷ ʙʘʟʦʚʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ, ʪʘʢʦʡ ʢʘʢ ʦʩʥʦʚʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥ-

ʥʳʭ, ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ (image processing), ʙʘʟʦʚʳʝ ʘʣʛʦʨʠʪʤʳ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ, ʚʚʦʜ ʠ ʚʳʚʦʜ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʚʠʜʝʦ. ʋʞʝ ʚ ʵʪʦ ʚʨʝʤʷ ʙʳʣʠ 

ʨʝʘʣʠʟʦʚʘʥʳ ʘʣʛʦʨʠʪʤʳ ʜʝʪʝʢʮʠʠ ʯʝʣʦʚʝʯʝʩʢʠʭ ʣʠʮ (ʢʘʩʢʘʜʥʳʡ ʢʣʘʩʩʠʬʠʢʘʪʦʨ), 

ʧʦʠʩʢʘ ʩʪʝʨʝʦʩʦʦʪʚʝʪʩʪʚʠʷ, ʦʧʪʠʯʝʩʢʦʛʦ ʧʦʪʦʢʘ ʠ ʜʨʫʛʠʝ [5, 6]. ɺ ʙʠʙʣʠʦʪʝʢʝ ʠʩ-

ʧʦʣʴʟʫʪʁʩ ̫ʘʣʛʦʨʠʪʤ rʚʳʜʝʣʝʥʠʷ ʢʦʥʪʫʨʦʚ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʦʜʭʦʜʘʭ ʉʦʙʝʣʷ ʠ 

ʇʨʝʚʠʪʪʘ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʮʝʥʪʨʘʣʴʥʳʝ ʨʘʟʥʦʩʪʠ.  

ʂʦʥʪʫʨʦʤ ʠʟʦʙʨʘʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʥʘʙʦʨ ʪʦʯʝʢ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʧʨʦʠʩʭʦʜʠʪ 

ʠʟʤʝʥʝʥʠʝ ʟʥʘʯʝʥʠʡ ʷʨʢʦʩʪʠ (ʈʠʩʫʥʦʢ  3). 

 

ʈʠʩʫʥʦʢ  3. ʉʭʝʤʘʪʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʠʟʤʝʥʝʥʠʷ ʷʨʢʦʩʪʠ 

ʀʟʤʝʥʝʥʠʝ ʷʨʢʦʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʪʦʡ ʩʢʘʯʢʘ ï f0, ʫʛʣʦʤ ʥʘʢʣʦʥʘ ï ɗ ʠ 

ʢʦʦʨʜʠʥʘʪʦʡ ʮʝʥʪʨʘ ʥʘʢʣʦʥʥʦʛʦ ʫʯʘʩʪʢʘ ï x0. ʇʝʨʝʧʘʜ ʷʨʢʦʩʪʠ ʩʯʠʪʘʝʪʩʷ ʢʦʥʪʫʨʦʤ, 

ʝʩʣʠ ʝʛʦ ʚʳʩʦʪʘ ʠ ʫʛʦʣ ʥʘʢʣʦʥʘ ʧʨʝʚʦʩʭʦʜʷʪ ʥʝʢʦʪʦʨʳʝ ʧʦʨʦʛʦʚʳʝ ʟʥʘʯʝʥʠʠ [7, 7]. 

ʅʘ ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ (ʈʠʩʫʥʦʢ  4) ʧʨʦʠʟʚʦʜʥʳʝ df/dʭ1 ʠ df/dʭ2 ʭʘʨʘʢʪʝʨʠ-

ʟʫʶʪ ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʷʨʢʦʩʪʠ ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ x1 ʠ ʭ2.  ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʧʨʦʠʟ-

ʚʦʜʥʦʡ ʧʦ ʧʨʦʠʟʚʦʣʴʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʠʩʧʦʣʴʟʫʝʪʩʷ ʛʨʘʜʠʝʥʪ ʷʨʢʦʩʪʠ: 

 

 

ʈʠʩʫʥʦʢ  4. ɻʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʛʨʘʜʠʝʥʪʘ 
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ʄʦʜʫʣʴ ʛʨʘʜʠʝʥʪʘ ʠ ʫʛʦʣ ʝʛʦ ʦʨʠʝʥʪʘʮʠʠ Ŭ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ (1, 2): 

 

ȿ​ Ὢὼρȟὼςȿ                (1) 

 

‌ ὥὶὧὸὫ                 (2) 

 

ʆʙʱʠʤ ʩʧʦʩʦʙʦʤ ʧʦʠʩʢʘ ʛʨʘʜʠʝʥʪʘ ʷʚʣʷʝʪʩʷ ʦʙʨʘʙʦʪʢʘ ʟʥʘʯʝʥʠʡ ʷʨʢʦʩʪʠ            

f (x, y) ʩ ʧʦʤʦʱʴʶ ʩʢʦʣʴʟʷʱʝʡ ʤʘʩʢʠ ï ʬʠʣʴʪʨʘ (ʈʠʩʫʥʦʢ  5). 

 

 

ʈʠʩʫʥʦʢ  5. ʉʢʦʣʴʟʷʱʘʷ ʤʘʩʢʘ-ʬʠʣʴʪʨ 

ɺ ʢʘʞʜʦʡ ʪʦʯʢʝ ʠʟʦʙʨʘʞʝʥʠʷ (x, y) ʚʳʯʠʩʣʷʝʪʩʷ ʦʪʢʣʠʢ ʬʠʣʴʪʨʘ G, ʢʦʪʦʨʳʡ 

ʝʩʪʴ ʜʠʩʢʨʝʪʥʳʤ ʘʥʘʣʦʛʦʤ ʧʨʦʠʟʚʦʜʥʦʡ ʷʨʢʦʩʪʠ (3): 

 

Ὃ  ᾀὪὼ ρȟώ ρ  ᾀὪὼ ρȟώ ᾀὪὼ ρȟώ ρ  ᾀὪὼȟώ ρ
 ᾀὪὼȟώ  ᾀὪὼȟώ ρ  ᾀὪὼ ρȟώ ρ  ᾀὪὼ ρȟώ  ᾀὪὼ ρȟώ

ρ                 (3) 

 

ʕʪʠ ʧʨʦʠʟʚʦʜʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ ʧʫʪʸʤ ʦʙʨʘʙʦʪʢʠ ʚʩʝʛʦ ʠʟʦʙʨʘʞʝ-

ʥʠʷ ʩ ʧʦʤʦʱʴʶ ʦʧʝʨʘʪʦʨʘ, ʦʧʠʩʳʚʘʝʤʦʛʦ ʤʘʩʢʘʤʠ ʦʧʝʨʘʪʦʨʘ ʇʨʝʚʠʪʪʘ (ʈʠʩʫʥʦʢ  

6) ʠ ʦʧʝʨʘʪʦʨʘ ʉʦʙʝʣʷ (ʈʠʩʫʥʦʢ  7) 

 

 

ʈʠʩʫʥʦʢ  6. ʆʧʝʨʘʪʦʨ ʇʨʝʚʠʪʪʘ 
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ʈʠʩʫʥʦʢ  7. ʆʧʝʨʘʪʦʨ ʉʦʙʝʣʷ 

ʆʧʝʨʘʪʦʨ ʉʦʙʝʣʷ ʧʦʭʦʞ ʥʘ ʦʧʝʨʘʪʦʨ ʇʨʝʚʠʪʪʘ, ʨʘʟʣʠʯʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʠ ʚʝʩʦʚʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ 2 ʜʣʷ ʩʨʝʜʥʠʭ ʵʣʝʤʝʥʪʦʚ. 

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʚʳʰʝ ʤʘʩʢʠ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʦʩʪʘʚʣʷʶʱʠʭ ʛʨʘ-

ʜʠʝʥʪʘ Gx ʠ Gy. ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʚʝʣʠʯʠʥʳ ʛʨʘʜʠʝʥʪʘ ʵʪʠ ʩʦʩʪʘʚʣʷʶʱʠʝ ʥʝʦʙʭʦ-

ʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʚʤʝʩʪʥʦ (4): 

 

Ὢ  Ὃ  Ὃ                (4) 

 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʦʙʲʝʢʪ ʙʫʜʝʪ ʚʳʜʝʣʝʥ ʢʦʥʪʫʨʘʤʠ, ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʦʙʭʚʘʪʳ-

ʚʘʶʱʫʶ ʨʘʤʢʫ, ʢʦʪʦʨʘʷ ʚʳʜʝʣʠʪ ʦʙʲʝʢʪ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʤ. 

ɼʘʣʝʝ ʥʫʞʥʦ ʥʘʡʪʠ ʮʝʥʪʨ ʪʷʞʝʩʪʠ ʦʙʲʝʢʪʘ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʯʠʩʣʠʪʴ 

ʩʪʦʨʦʥʳ ʦʙʭʚʘʪʳʚʘʶʱʝʡ ʨʘʤʢʠ ʠ ʢʘʞʜʫʶ ʩʪʦʨʦʥʫ ʧʦʜʝʣʠʪʴ ʥʘ 2 ʠ ʦʪʣʦʞʠʪʴ ʵʪʠ 

ʜʣʠʥʳ ʦʪ ʣʝʚʦʛʦ ʚʝʨʭʥʝʛʦ ʫʛʣʘ ʨʘʤʢʠ. ʀ ʧʦʩʣʝ ʵʪʦʛʦ ʧʝʨʝʜʘʪʴ ʜʘʥʥʳʡ ʢʦʦʨʜʠʥʘʪʳ 

ʥʘ ʧʦʜʚʠʞʥʫʶ ʦʩʥʦʚʫ ʦʩʚʝʪʠʪʝʣʴʥʦʛʦ ʧʨʠʙʦʨʘ ʩ ʫʯʸʪʦʤ ʵʬʬʝʢʪʘ ʜʠʩʪʦʨʩʠʠ. 

ʆʧʠʩʘʥʠʝ ʵʬʬʝʢʪʘ ʜʠʩʪʦʨʩʠʠ ʠ ʝʛʦ ʚʘʞʥʦʩʪʠ 

ɼʠʩʪʦʨʩʠʝʡ ʥʘʟʳʚʘʝʪʩʷ ʦʧʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʢʦʪʦʨʳʡ ʚʳʟʳʚʘʝʪ ʠʩʢʨʠʚʣʝʥʠʝ 

ʧʨʷʤʳʭ ʣʠʥʠʡ ʥʘ ʬʦʪʦʛʨʘʬʠʠ. ʇʨʷʤʳʝ ʣʠʥʠʠ, ʥʝ ʧʝʨʝʩʝʢʘʶʱʠʝ ʦʧʪʠʯʝʩʢʫʶ ʦʩʴ, 

ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʚʠʜʝ ʜʫʛʦʦʙʨʘʟʥʳʭ ʢʨʠʚʳʭ, ʘ ʧʨʝʜʤʝʪʳ ʧʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʦʪ ʮʝʥ-

ʪʨʘ ʢ ʢʨʘʷʤ ʢʘʜʨʘ ʩʠʣʴʥʦ ʩʞʠʤʘʶʪʩʷ ʚ ʨʘʜʠʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ[9]. 

ɺ ʩʚʦʝʡ ʩʪʘʪʴʝ ʜʠʨʝʢʪʦʨ CCTVCAD Software ʉ. ɺ. ʋʪʦʯʢʠʥ ʦʧʠʩʘʣ, ʧʦʯʝʤʫ 

ʜʠʩʪʦʨʩʠʶ ʫʯʠʪʳʚʘʪʴ ʚʘʞʥʦ, ʦʧʠʩʘʣ ʪʠʧʳ ʜʠʩʪʦʨʩʠʡ ʠ ʨʘʩʩʤʦʪʨʝʣ ʚʣʠʷʥʠʝ ʙʦʯʢʦ-

ʦʙʨʘʟʥʦʡ ʠ ʧʦʜʫʰʢʦʦʙʨʘʟʥʦʡ ʜʠʩʪʦʨʩʠʡ ʚ ʧʨʦʛʨʘʤʤʝ VideoCAD [10]. 

ʇʦʜ ʚʣʠʷʥʠʝʤ ʜʠʩʪʦʨʩʠʠ ʠʩʢʘʞʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʩʘʤʦ ʠʟʦʙʨʘʞʝʥʠʝ, ʥʦ ʠ ʫʛʣʳ 

ʦʙʟʦʨʘ, ʬʦʨʤʘ ʟʦʥʳ ʦʙʟʦʨʘ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ (ʧʣʦʪ-

ʥʦʩʪʠ ʧʠʢʩʝʣʝʡ) (ʈʠʩʫʥʦʢ  9). ɼʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʚʘʞʥʳ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʚʠ-

ʜʝʦʥʘʙʣʶʜʝʥʠʷ. ʇʦʜ ʚʣʠʷʥʠʝʤ ʜʠʩʪʦʨʩʠʠ ʧʦʣʝ ʟʨʝʥʠʷ ʧʝʨʝʩʪʘʝʪ ʙʳʪʴ ʧʨʷʤʦʫʛʦʣʴ-

ʥʳʤ, ʘ ʬʘʢʪʠʯʝʩʢʠʝ ʫʛʣʳ ʦʙʟʦʨʘ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ, ʚʝʨʪʠʢʘʣʠ ʠ ʜʠʘʛʦʥʘʣʠ ʤʦʛʫʪ ʟʥʘ-

ʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʫʛʣʦʚ, ʨʘʩʩʯʠʪʘʥʥʳʭ ʠʩʭʦʜʷ ʠʟ ʨʘʟʤʝʨʦʚ ʚʠʜʝʦ ʩʝʥʩʦʨʘ ʠ 

ʬʦʢʫʩʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʦʙʲʝʢʪʠʚʘ. 

ʗʚʣʝʥʠʝ ʜʠʩʪʦʨʩʠʠ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʰʠʨʦʢʦʫʛʦʣʴʥʳʭ ʣʠʥʟ ʠ ʙʳʚʘʝʪ ʜʚʫʭ ʦʩ-

ʥʦʚʥʳʭ ʚʠʜʦʚ: 

¶ ɹʦʯʢʦʦʙʨʘʟʥʘʷ ï ʚʳʧʫʢʣʦʝ ʠʩʢʨʠʚʣʝʥʠʝ, ʥʝʨʝʜʢʦ ʥʘʟʳʚʘʝʤʦʝ çʈʳʙʠʡ ʛʣʘʟè; 

¶ ʇʦʜʫʰʢʦʦʙʨʘʟʥʘʷ ï ʚʦʛʥʫʪʦʝ ʠʩʢʨʠʚʣʝʥʠʝ; 

¶ ʊʨʝʪʴʠʤ ʪʠʧʦʤ ʜʠʩʪʦʨʩʠʠ ʚʳʩʪʫʧʘʝʪ ʢʦʤʧʣʝʢʩʥʘʷ ʜʝʬʦʨʤʘʮʠʷ. ʇʨʠ ʥʝʡ ʠʩ-
ʢʘʞʝʥʠʷ ʚ ʨʘʟʥʳʭ ʟʦʥʘʭ ʬʦʪʦʛʨʘʬʠʠ ʠʤʝʶʪ ʨʘʟʥʳʡ ʚʠʜ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ (ʈʠʩʫʥʦʢ  

8). 
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ʈʠʩʫʥʦʢ  8. ɺʠʜʳ ʜʠʩʪʦʨʩʠʠ 

ʇʨʠ ʵʪʦʤ ʬʦʨʤʘ ʧʦʣʷ ʟʨʝʥʠʷ ʠʟʤʝʥʷʝʪʩʷ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʥʘʟʚʘʥʠʶ. ʊʘʢ, ʧʨʠ 

ʙʦʯʢʦʦʙʨʘʟʥʦʡ ʜʠʩʪʦʨʩʠʠ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘʧʦʤʠʥʘʝʪ ʙʦʯʢʫ, ʘ ʬʦʨʤʘ ʧʦʣʷ ʟʨʝʥʠʷ - 

ʧʦʜʫʰʢʫ. ʇʨʠ ʧʦʜʫʰʢʦʦʙʨʘʟʥʦʡ ʜʠʩʪʦʨʩʠʠ ʥʘʦʙʦʨʦʪ - ʠʟʦʙʨʘʞʝʥʠʝ ʥʘʧʦʤʠʥʘʝʪ 

ʧʦʜʫʰʢʫ, ʘ ʬʦʨʤʘ ʧʦʣʷ ʟʨʝʥʠʷ ï ʙʦʯʢʫ. 

ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʦʙʲʝʢʪʳ ʧʦ ʢʨʘʷʤ ʧʦʣʷ ʟʨʝʥʠʷ ʚʳʛʣʷʜʷʪ ʩʞʘ-

ʪʳʤʠ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ ʫʤʝʥʴʰʘʝʪʩʷ ʦʪ ʮʝʥʪʨʘ ʢ ʢʨʘʷʤ, ʘ ʩʘʤʦ ʧʦʣʝ 

ʟʨʝʥʠʷ ʢʘʤʝʨʳ ʨʘʩʪʷʛʠʚʘʝʪʩʷ ʢ ʢʨʘʷʤ. ʌʘʢʪʠʯʝʩʢʠʝ ʫʛʣʳ ʦʙʟʦʨʘ ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʙʦʣʴʰʝ ʨʘʩʯʝʪʥʳʭ (ʈʠʩʫʥʦʢ  9). 

 

 

ʈʠʩʫʥʦʢ  9. ʇʦʣʝ ʟʨʝʥʠʷ ʢʘʤʝʨʳ. ʉʣʝʚʘ ï ʢʘʤʝʨʘ ʙʝʟ ʫʯʸʪʘ ʜʠʩʪʦʨʩʠʠ. 

ʉʧʨʘʚʘ ï ʩ ʫʯʸʪʦʤ ʜʠʩʪʦʨʩʠʠ 

ɹʦʯʢʦʦʙʨʘʟʥʘʷ ʜʠʩʪʦʨʩʠʷ ʫʚʝʣʠʯʠʚʘʝʪ ʧʦʣʝ ʟʨʝʥʠʷ, ʥʦ ʫʤʝʥʴʰʘʝʪ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ, ʯʝʤ ʜʘʣʴʰʝ ʦʪ ʮʝʥʪʨʘ ʧʦʣʷ ʟʨʝʥʠʷ, ʪʝʤ ʩʠʣʴʥʝʝ. ʇʨʝʜʤʝʪʳ, 

ʫʜʘʣʝʥʥʳʝ ʦʪ ʮʝʥʪʨʘ ʧʦʣʷ ʟʨʝʥʠʷ, ʙʫʜʫʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʩ ʤʝʥʴʰʠʤ ʨʘʟʨʝʰʝʥʠʝʤ, 

ʯʝʤ ʧʨʝʜʤʝʪʳ ʚ ʮʝʥʪʨʝ ʧʦʣʷ ʟʨʝʥʠʷ. ʇʦʩʢʦʣʴʢʫ ʢʘʣʴʢʫʣʷʪʦʨʳ ʦʙʲʝʢʪʠʚʦʚ ʩʯʠʪʘʶʪ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ ʪʦʣʴʢʦ ʚ ʮʝʥʪʨʝ, ʬʘʢʪʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ 

ʨʘʟʨʝʰʝʥʠʝ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʧʦʣʷ ʟʨʝʥʠʷ ʙʫʜʝʪ ʭʫʞʝ ʨʘʩʯʝʪʥʦʛʦ. 
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ɺʳʚʦʜʳ 

ʇʨʦʚʝʜʝʥʥʳʡ ʦʙʟʦʨ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʦʪʢʨʳʪʦʤ ʜʦʩʪʫʧʝ 

ʥʝ ʥʘʡʜʝʥʦ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʠʩʪʝʤʝ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ, ʩʦʚʤʝʱʝʥʥʦʡ ʩ ʥʘʧʨʘʚʣʝʥ-

ʥʦʡ ʧʦʜʩʚʝʪʢʦʡ ʜʚʠʞʫʱʝʛʦʩʷ ʦʙʲʝʢʪʘ. ʇʨʝʜʣʦʞʝʥʳ ʥʝʢʦʪʦʨʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʩʪʨʦʠʪʴ ʪʘʢʫʶ ʩʠʩʪʝʤʫ ʥʘ ʦʩʥʦʚʝ ʙʠʥʦʢʫ-

ʣʷʨʥʦʛʦ ʟʨʝʥʠʷ ʩ ʫʯʝʪʦʤ ʜʠʩʪʦʨʩʠʠ. ʂʦʥʢʨʝʪʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʠ ʤʝʪʦʜʳ ʵʢʩʧʝʨʠʤʝʥ-
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ɿʘʛʘʜʢʠ ʪʝʦʨʠʠ ʤʥʦʞʝʩʪʚ Mysteries of set theory 

ɻ. ʅ. ɻʘʪʠʥ G. N. Gatin 

ʋʭʪʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʋʭʪʘ 

Ukhta State Technical Univer-

sity,Ukhta 

ɸʚʪʦʨ ʦʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, 

ʯʪʦ ʠʛʥʦʨʠʨʦʚʘʥʠʝ ʥʝʢʦʪʦʨʳʭ ʩʚʦʡʩʪʚ 

ʵʣʝʤʝʥʪʦʚ ʤʥʦʞʝʩʪʚ, ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ 

ʢ ʥʝʞʝʣʘʪʝʣʴʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ. ɺ 

ʯʘʩʪʥʦʩʪʠ ʩʫʱʝʩʪʚʫʶʪ ʤʥʦʞʝʩʪʚʘ 

ʵʣʝʤʝʥʪʳ ʢʦʪʦʨʳʭ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʦʪ-

ʜʝʣʠʤʳ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʪʦʤʫ, ʯʪʦ ʢ ʵʪʠʤ ʤʥʦʞʝʩʪʚʘʤ ʥʝʧʨʠ-

ʤʝʥʠʤʘ ʘʢʩʠʦʤʘ ʚʳʙʦʨʘ. ʆʪʜʝʣʠʤʦʩʪʴ 

ʵʣʝʤʝʥʪʦʚ ʤʥʦʞʝʩʪʚʘ ʤʘʪʝʨʠʘʣʴʥʦʝ 

ʩʚʦʡʩʪʚʦ. ʇʦʩʢʦʣʴʢʫ ʘʢʩʠʦʤʘ ʚʳʙʦʨʘ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʪʜʝʣʠʤʦʩʪʴ ʵʣʝʤʝʥʪʦʚ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʦʥʘ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʤʘʪʝ-

ʨʠʘʣʴʥʘ. 

The author draws attention to the 

fact that ignoring some properties of 

the elements of the set can lead to un-

desirable consequences. In particular, 

there are many elements of which are 

practically inseparable from each 

other. This leads to the fact that the ax-

iom of choice does not apply to these 

sets. Separation of elements of a set is 

a material property. Since the axiom of 

choice presupposes the separability of 

elements from each other, it, in turn, is 

material. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʦʨʠʷ ʤʥʦ-

ʞʝʩʪʚ, ʦʙʲʝʢʪ, ʵʣʝʤʝʥʪ, ʤʥʦʞʝʩʪʚʦ, 

ʵʢʩʧʝʨʠʤʝʥʪ 

Keywords: set theory, object, ele-

ment, set, experiment 

 

ʇʦʩʪʫʧʘʷ ʪʘʢ, ʤʳ ʥʘʤʝʨʝʚʘʝʤʩʷ ʜʘʚʘʪʴ ʟʘʢʦʥʳ ʥʘ ʚʝʯʥʳʝ ʚʨʝʤʝʥʘ. 

ʅ. ɹʫʨʙʘʢʠ,  

[3] ʩʪʨ 25 

ɺʚʝʜʝʥʠʝ 

ʊʝʦʨʠʷ ʤʥʦʞʝʩʪʚ ï ʩʣʦʞʠʚʰʘʷʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʜʠʩʮʠʧʣʠʥʘ. ʉʝʛʦʜʥʷ ʚ ʪʦʡ 

ʠʣʠ ʠʥʦʡ ʤʝʨʝ ʦʩʥʦʚʳ ʪʝʦʨʠʠ ʤʥʦʞʝʩʪʚ ʜʘʶʪʩʷ ʚ ʠʥʞʝʥʝʨʥʳʭ ʢʫʨʩʘʭ ʤʘʪʝʤʘʪʠʢʠ 

ʠ ʧʨʠ ʵʪʦʤ ʩʦʦʙʱʘʝʪʩʷ, ʯʪʦ ʚʩʷ ʤʘʪʝʤʘʪʠʢʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʚʝʜʝʥʘ ʠʟ ʪʝʦʨʠʠ ʤʥʦ-

ʞʝʩʪʚ. ɸʚʪʦʨ ʥʠ ʚ ʢʦʝʡ ʤʝʨʝ ʥʝ ʧʳʪʘʝʪʩʷ ʧʦʜʚʝʨʛʥʫʪʴ ʵʪʦʪ ʪʝʟʠʩ ʩʦʤʥʝʥʠʶ, ʥʦ ʦʙ-

ʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʥʘ ʟʘʤʝʯʘʥʠʷ ʅ. ɹʫʨʙʘʢʠ ʚʦ ʚʚʝʜʝʥʠʠ [3, ʩʪʨ.29] "... ʟʘ 40 ʣʝʪ ʩ 

ʪʝʭ ʧʦʨ, ʢʘʢ ʩʬʦʨʤʫʣʠʨʦʚʘʣʠ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʪʦʯʥʦʩʪʴʶ ʘʢʩʠʦʤʳ ʊʝʦʨʠʠ ʤʥʦʞʝʩʪʚ 

ʠ ʩʪʘʣʠ ʠʟʚʣʝʢʘʪʴ ʠʟ ʥʠʭ ʩʣʝʜʩʪʚʠʷ ʚ ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ ʤʘʪʝʤʘʪʠʢʠ, 

ʝʱʸ ʥʠ ʨʘʟʫ ʥʝ ʚʩʪʨʝʪʠʣʦʩʴ ʧʨʦʪʠʚʦʨʝʯʠʝ, ʠ ʤʦʞʥʦ ʩ ʦʩʥʦʚʘʥʠʝʤ ʥʘʜʝʷʪʴʩʷ, ʯʪʦ 

ʦʥʦ ʥʝ ʧʦʷʚʠʪʩʷ ʥʠʢʦʛʜʘ." ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʥʘʰʘ ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʥʝʧʦʛʨʝʰʠʤʦʩʪʠ 
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ʤʘʪʝʤʘʪʠʢʠ, ʠʟʚʠʥʠʪʝ, ʚ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʠ, ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʚʝʨʝ! ʗ ʚʝʨʶ ʚ ʠʥʪʫ-

ʠʮʠʶ ʤʘʪʝʤʘʪʠʢʦʚ ʠ ʧʨʠʩʦʝʜʠʥʷʶʩʴ ʢ ʵʪʦʡ ʚʝʨʝ, ʥʦ ʢ ʙʘʟʦʚʦʡ ʜʠʩʮʠʧʣʠʥʝ  çʊʝʦ-

ʨʠʠ ʤʥʦʞʝʩʪʚè, ʫ ʤʝʥʷ ʝʩʪʴ ʚʦʧʨʦʩʳ, ʦʪʚʝʪʳ ʥʘ ʢʦʪʦʨʳʝ ʷ ʪʘʢ ʠ ʥʝ ʥʘʰʸʣ. 

ʈʘʟʙʦʨ ʥʝʧʦʥʷʪʦʢ (ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʜʣʷ ʤʝʥʷ) ʙʫʜʝʤ ʚʝʩʪʠ ʦʪ ʠʥʪʫʠʪʠʚʥʦʡ 

ʪʝʦʨʠʠ ʤʥʦʞʝʩʪʚ. ʅʫ ʪʘʢ ʠ ʩʣʳʰʫ: "ʈʘʟʙʝʨʠʪʝʩʴ ʩ ʘʢʩʠʦʤʘʪʠʯʝʩʢʠʤ ʧʦʩʪʨʦʝʥʠʝʤ 

ʪʝʦʨʠʠ ʤʥʦʞʝʩʪʚ ʠ ʚʩʝ ʚʘʰʠ ʟʘʛʘʜʢʠ ʦʪʧʘʜʫʪ ʩʘʤʠ ʩʦʙʦʡ." ʅʫ ʚʦ-ʧʝʨʚʳʭ: "ʆʪʢʫʜʘ 

ʚʳ ʵʪʦ ʟʥʘʝʪʝ? ʉʘʤ ʅ. ɹʫʨʙʘʢʠ ʥʝ ʪʘʢ ʚ ʵʪʦʤ ʫʚʝʨʝʥ." ʆʪʩʳʣʘʶ ʥʝʩʦʤʥʝʚʘʶʱʠʭʩʷ 

ʥʘ ʩʪʨ. 29 [3]. 

ɺʦ-ʚʪʦʨʳʭ, ʚ "ʉʚʦʜʢʝ ʨʝʟʫʣʴʪʘʪʦʚ", ʩʤ. ʩʥʦʩʢʫ ˉ 2 ʩʪʨ. 353 [3]: "ʏʠʪʘʪʝʣʴ  ʥʝ 

ʧʨʝʤʠʥʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ 'ʥʘʠʚʥʘʷ' ʪʦʯʢʘ ʟʨʝʥʠʷ, ʥʘ ʢʦʪʦʨʫʶ ʤʳ ʚʩʪʘʣʠ ʚ ʵʪʦʡ ʩʚʦʜʢʝ 

ʜʣʷ ʠʟʣʦʞʝʥʠʷ ʦʩʥʦʚ ʊʝʦʨʠʠ ʤʥʦʞʝʩʪʚ, ʧʨʷʤʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʘ 'ʬʦʨʤʘʣʠʩʪʢʦʡ' 

ʪʦʯʢʝ ʟʨʝʥʠʷ, ʧʨʠʥʷʪʦʡ ʚ ʚʳʧʫʩʢʘʭ ʂʥʠʛʠ I," [3, ʩʪʨ. 353] ɺ ʪʝʢʩʪʝ ʞʝ "ʏʪʝʥʠʝ 

ʂʥʠʛʠ I ('ʊʝʦʨʠʷ ʤʥʦʞʝʩʪʚ') ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʯʠʪʘʪʝʣʝʡ, ʞʝʣʘʶʱʠʭ ʟʥʘʪʴ, ʢʘʢ 

ʤʦʞʥʦ ʧʨʝʦʜʦʣʝʪʴ ʣʦʛʠʯʝʩʢʠʝ ʪʨʫʜʥʦʩʪʠ, ʚʳʟʳʚʘʝʤʳʝ ʧʨʠʩʫʪʩʪʚʠʝʤ ʵʪʠʭ ʥʝʦʧʨʝ-

ʜʝʣʷʝʤʳʭ ʪʝʨʤʠʥʦʚ" ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʤʳ ʚʩʸ ʤʦʞʝʤ ʜʦʢʘʟʘʪʴ ʯʠʩʪʦ ʬʦʨʤʘʣʴʥʦ, 

ʥʦ ʥʘ ʧʨʘʢʪʠʢʝ ʠʩʧʦʣʴʟʫʝʤ 'ʥʘʠʚʥʫʶ' ʪʦʯʢʫ ʟʨʝʥʠʷ.  

ɺ ʪʨʝʪʴʠʭ: ʠʟʫʯʝʥʠʝ ʪʝʦʨʠʠ ʤʥʦʞʝʩʪʚ, ʝʩʣʠ ʚʳ ʥʝ ʦʙʣʘʜʘʝʪʝ ʤʘʟʦʭʠʩʪʢʠʤʠ 

ʥʘʢʣʦʥʥʦʩʪʷʤʠ, (ʧʦʥʠʤʘʥʠʝ ʘʢʩʠʦʤʘʪʠʢʠ ʪʨʝʙʫʝʪ ʵʪʦʛʦ), ʥʘʯʠʥʘʝʪʩʷ ʠʤʝʥʥʦ ʩ 

'ʥʘʠʚʥʦʡ' ʪʦʯʢʠ ʟʨʝʥʠʷ. 

ʀʪʘʢ: 

"ɻʝʦʨʛʫ ʂʘʥʪʦʨʫ ʧʨʠʥʘʜʣʝʞʠʪ ʩʣʝʜʫʶʱʝʝ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʝʝ ʚʳʩʢʘʟʳʚʘʥʠʝ: 

çʄʥʦʞʝʩʪʚʦ Ƅ ʵʪʦ ʩʦʝʜʠʥʝʥʠʝ ʚ ʮʝʣʦʝ ʦʧʨʝʜʝʣʸʥʥʳʭ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘʰʝʡ 

ʠʥʪʫʠʮʠʠ ʠʣʠ ʥʘʰʝʛʦ ʤʳʰʣʝʥʠʷ.è" [2] 

ʏʪʦ ʤʦʞʥʦ ʚʳʪʘʱʠʪʴ ʠʟ ʵʪʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ? 

ʄʥʦʞʝʩʪʚʦ ʦʙʨʘʟʫʝʪʩʷ ʠʟ ʦʙʲʝʢʪʦʚ, ʥʘʟʳʚʘʝʤʳʭ ʝʛʦ ʵʣʝʤʝʥʪʘʤʠ. ʄʦʞʥʦ 

ʥʘʟʳʚʘʪʴ ʠ ʪʦʯʢʘʤʠ ʤʥʦʞʝʩʪʚʘ, ʥʦ ʪʝʨʤʠʥ "ʪʦʯʢʘ" ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʜʨʫʛʠʤʠ ʩʫʱ-

ʥʦʩʪʷʤʠ. ʆʪʢʫʜʘ ʣʠʙʦ ʦʙʲʝʢʪ, ʣʠʙʦ ʵʣʝʤʝʥʪ, ʜʘʞʝ ʧʨʝʜʤʝʪ ʠ ʪ.ʧ.. 

ʄʳ ʜʦʣʞʥʳ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʣʠʯʠʪʴ ʦʜʠʥ ʦʙʲʝʢʪ ʦʪ ʜʨʫʛʦʛʦ. ɿʜʝʩʴ 

ʧʦʷʚʣʷʶʪʩʷ ʧʝʨʚʳʝ ʪʨʫʜʥʦʩʪʠ. ʈʘʟʣʠʯʥʳʝ ʦʙʲʝʢʪʳ ʚ ʩʤʳʩʣʝ ʦʪʜʝʣʠʤʳʝ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ ʢʘʢ ʰʘʨʳ ʚ ʷʱʠʢʝ - ʦʜʠʥʘʢʦʚʳʝ, ʥʦ ʦʪʜʝʣʠʤʳʝ. ʈʘʟʣʠʯʥʳʝ ʦʙʲʝʢʪʳ ʢʘʢ ʨʝ-

ʟʫʣʴʪʘʪ ʩʨʘʚʥʝʥʠʷ ʦʙʲʝʢʪʦʚ - ʨʘʟʥʳʝ, ʥʝʦʜʠʥʘʢʦʚʳʝ, ʠ ʙʝʟʫʩʣʦʚʥʦ ʦʪʜʝʣʠʤʳʝ ʜʨʫʛ 

ʦʪ ʜʨʫʛʘ.. 

ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ ʤʳ ʜʦʣʞʥʳ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʜʝʣʷʪʴ ʵʣʝʤʝʥʪʳ ʤʥʦʞʝ-

ʩʪʚʘ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ɺʩʸ ʞʝ, "ʨʘʟʣʠʯʥʳʝ" ʪʨʘʢʪʫʝʪʩʷ ʢʘʢ ʨʘʟʥʳʝ ʵʣʝʤʝʥʪʳ. ʅʘ ʦʩʥʦ-

ʚʘʥʠʠ ʵʪʦʛʦ ʟʘʷʚʣʷʝʪʩʷ, ʯʪʦ ʚʦ ʤʥʦʞʝʩʪʚʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʜʠʥʘʢʦʚʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʅʝʥʦʨʤʘʣʴʥʦʩʪʴ ʩʠʪʫʘʮʠʠ, ʦʜʥʘʢʦ, ʯʫʚʩʪʚʫʝʪʩʷ ʩʨʘʟʫ ʠ ʧʦʷʚʣʷʶʪʩʷ ʤʥʦʞʝʩʪʚʘ ʠ 

ʤʫʣʴʪʠʤʥʦʞʝʩʪʚʘ. ɿʘʤʝʪʠʤ, ʯʪʦ ɻ. ʂʘʥʪʦʨ, ʪʘʢʦʛʦ ʨʘʟʣʠʯʠʷ ʥʘ ʜʝʣʘʣ. ʂʘʢ ʠʥʘʯʝ 

ʦʙʲʷʩʥʠʪʴ, ʯʪʦ ʩʨʘʟʫ ʥʘʯʠʥʘʝʪʩʷ ʨʘʟʙʦʨ ʢʦʣʠʯʝʩʪʚʘ ʪʦʯʝʢ ʥʘ ʧʨʷʤʦʡ, ʧʣʦʩʢʦʩʪʠ ʠ 

ʪ.ʜ. ʊʦʯʢʠ ʚʩʝ ʦʜʠʥʘʢʦʚʳʝ, ʠ ʧʨʷʤʘʷ ʠ ʧʣʦʩʢʦʩʪʴ ʪʦʛʜʘ ʤʫʣʴʪʠʤʥʦʞʝʩʪʚʘ. 
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ɺʦʪ ʠ ʧʝʨʚʘʷ ʟʘʛʘʜʢʘ: ʜʘʣʝʝ ʠʟʣʘʛʘʝʪʩʷ ʪʝʦʨʠʷ ʤʥʦʞʝʩʪʚ, ʦ ʤʫʣʴʪʠʤʥʦʞʝ-

ʩʪʚʘʭ ʥʠ ʩʣʦʚʘ. ʂʦʩʚʝʥʥʦ, ʜʘʸʪʩʷ ʧʦʥʷʪʴ, ʯʪʦ ʤʫʣʴʪʠʤʥʦʞʝʩʪʚʘ ʥʠʯʝʛʦ ʢʨʦʤʝ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʣʦʞʥʦʩʪʝʡ ʥʝ ʧʨʠʥʦʩʷʪ. ɹʝʜʘ ʚ ʪʦʤ, ʯʪʦ ʤʘʪʝʤʘʪʠʢʠ 

ʨʘʙʦʪʘʶʪ ʩ ʤʫʣʴʪʠʤʥʦʞʝʩʪʚʘʤʠ, ʘ ʦʪʥʶʜʴ ʥʝ ʩʦ ʤʥʦʞʝʩʪʚʘʤʠ, ʥʦ ʨʘʙʦʪʘʶʪ ʩ ʤʫʣʴ-

ʪʠʤʥʦʞʝʩʪʚʘʤʠ ʢʘʢ ʩʦ ʤʥʦʞʝʩʪʚʘʤʠ. ɸ.ɹ. ʇʝʪʨʦʚʩʢʠʡ [4] ʩʪʨʦʠʪ ʪʝʦʨʠʶ ʤʫʣʴʪʠʤ-

ʥʦʞʝʩʪʚ ʪʘʢ, ʯʪʦ ʩʦʭʨʘʥʷʶʪʩʷ ʩʚʦʡʩʪʚʘ ʠ ʦʧʝʨʘʮʠʠ ʤʥʦʞʝʩʪʚ, ʥʦ ʤʫʣʴʪʠʤʥʦʞʝʩʪʚʘ 

ʠʤʝʶʪ ʙʦʣʴʰʝ ʩʚʦʡʩʪʚ ʠ ʩ ʥʠʤʠ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʦʧʝʨʘʮʠʠ, ʥʝʚʳʧʦʣʥʠʤʳʝ ʩʦ 

ʤʥʦʞʝʩʪʚʘʤʠ. ʆʙʳʯʥʳʝ ʞʝ ʦʧʝʨʘʮʠʠ, ʧʨʠʤʝʥʷʝʤʳʝ ʢ ʤʫʣʴʪʠʤʥʦʞʝʩʪʚʘʤ ʤʦʛʫʪ 

ʜʘʪʴ ʥʝʩʢʦʣʴʢʦ ʥʝʦʞʠʜʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ (ʩʤ. ʥʠʞʝ) 

ʄʥʦʞʝʩʪʚʦ ʧʦʣʥʦʩʪʴʶ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʚʦʠʤʠ ʵʣʝʤʝʥʪʘʤʠ. 

ɿʜʝʩʴ ʧʦʷʚʣʷʝʪʩʷ ʚʪʦʨʘʷ ʟʘʛʘʜʢʘ. ɽʩʣʠ ʵʣʝʤʝʥʪʳ ʦʧʨʝʜʝʣʷʶʪ ʤʥʦʞʝʩʪʚʦ, ʪʦ 

ʧʨʠ ʨʘʙʦʪʝ ʩʦ ʤʥʦʞʝʩʪʚʘʤʠ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʧʨʠʨʦʜʫ ʵʣʝʤʝʥʪʦʚ. ʅʦ ʪʝʦʨʠʷ  ʤʥʦ-

ʞʝʩʪʚ ʩʪʨʦʠʪʩʷ ʪʘʢ, ʯʪʦʙʳ ʤʘʢʩʠʤʘʣʴʥʦ ʘʙʩʪʨʘʛʠʨʦʚʘʪʴʩʷ ʠʤʝʥʥʦ ʧʨʠʨʦʜʳ ʦʪ ʵʣʝ-

ʤʝʥʪʦʚ. ɺʧʦʣʥʝ ʝʩʪʝʩʪʚʝʥʥʦʝ ʩʪʨʝʤʣʝʥʠʝ, ʤʘʪʝʤʘʪʠʢʠ ʩʪʨʦʷʪ ʢʘʢ ʤʦʞʥʦ ʙʦʣʝʝ ʦʙ-

ʱʫʶ ʪʝʦʨʠʶ. ɹʝʟʫʩʣʦʚʥʦ, ʥʝʪ ʩʤʳʩʣʘ ʩʪʨʦʠʪʴ ʜʣʷ ʢʘʞʜʦʛʦ ʨʦʜʘ ʵʣʝʤʝʥʪʦʚ ʩʚʦʶ 

ʪʝʦʨʠʶ ʤʥʦʞʝʩʪʚ. ʆʜʥʘʢʦ, ʩʫʱʝʩʪʚʫʶʪ ʥʝʢʦʪʦʨʳʝ ʩʚʦʡʩʪʚʘ ʢʣʘʩʩʦʚ ʵʣʝʤʝʥʪʦʚ, 

ʧʨʝʥʝʙʨʝʞʝʥʠʝ ʢʦʪʦʨʳʤʠ ʧʨʠʚʦʜʠʪ ʢ ʧʨʦʙʣʝʤʘʤ. ɸʚʪʦʨ ʥʘʜʝʝʪʩʷ ʧʦʢʘʟʘʪʴ ʵʪʦ 

ʥʠʞʝ. 

ʉ ʧʦʩʣʝʜʥʠʤ ʚʳʜʝʣʝʥʥʳʤ ʢʫʨʩʠʚʦʤ ʪʝʟʠʩʦʤ ʩʚʷʟʘʥʘ ʝʱʸ ʦʜʥʘ ʥʝʧʦʥʷʪʢʘ. 

ʆʙʳʯʥʦ, ʵʪʦʪ ʪʝʟʠʩ ʦʩʥʦʚʘʥʠʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʚʝʥʩʪʚʘ ʤʥʦʞʝʩʪʚ. ʇʨʠʯʸʤ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʠʩʪʦʯʥʠʢʦʚ ʧʨʠʚʦʜʷʪʩʷ ʧʨʠʤʝʨʳ ʪʠʧʘ: 

 

A = {1, 3, 0}    B = {1, 3, 0, 5}     C = {1, 3, ,3, 0, 0}     D = {3, 0, 1} 

 

ʀ ʩʦʦʙʱʘʝʪʩʷ, ʯʪʦ A  B, ʥʦ A = C   ʠ  A = D, ʘ ʪʘʢʞʝ  C = D ʠ .ʪ.ʧ. 

ʅʫ ʥʝ ʧʨʠʥʠʤʘʝʪ ʥʘʠʚʥʳʡ ʯʠʪʘʪʝʣʴ ʨʘʚʝʥʩʪʚʘ  ʢʘʢ A ʠ C, ʪʘʢ ʠ C ʠ D. 

ɼʫʤʘʶʱʠʡ ʞʝ ʩʪʨʘʟʫ ʩʪʨʦʠʪ ʧʨʠʤʝʨ  Q = {1, 3, 0, 0, 0....Ð....0} 

ɺʦʪ ʨʘʚʝʥʩʪʚʦ ʢʦʥʝʯʥʦʛʦ ʠ ʙʝʩʢʦʥʝʯʥʦʛʦ ʤʥʦʞʝʩʪʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʥʝ ʭʦʯʝʪʩʷ 

ʧʨʠʥʠʤʘʪʴ. 

ʇʦʯʝʤʫ ʥʝ ʚʚʝʜʝʥʦ ʧʦʥʷʪʠʝ ʩʦʩʪʦʷʪʴ ʠʟ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʵʣʝʤʝʥʪʦʚ ʦʪʣʠʯʥʦʝ 

ʦʪ ʨʘʚʝʥʩʪʚʘ ʤʥʦʞʝʩʪʚ? ʄʥʝ ʢʘʞʝʪʩʷ, ʯʪʦ ʢʦʛʜʘ ʩʪʨʦʠʣʘʩʴ ʪʝʦʨʠʷ ʤʥʦʞʝʩʪʚ ʥʝ 

ʙʳʣʦ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʤʥʦʞʝʩʪʚʘʤʠ ʠ ʤʫʣʴʪʠʤʥʦʞʝʩʪʚʘʤʠ.  

ʉʝʛʦʜʥʷ ʦʙʲʷʩʥʝʥʠʝ ʚʳʰʝʧʨʠʚʝʜʸʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʚʝʥʩʪʚʘ ʜʦʩʪʘʪʦʯʥʦ 

ʧʨʦʟʨʘʯʥʦ. ʄʳ ʩʨʘʚʥʠʚʘʝʤ ʤʥʦʞʝʩʪʚʦ ʠ ʤʫʣʴʪʠʤʥʦʞʝʩʪʚʦ. ʅʠ ʦʜʥʦʡ ʦʧʝʨʘʮʠʠ 

ʜʣʷ ʤʫʣʴʪʠʤʥʦʞʝʩʪʚ ʤʳ ʥʝ ʦʧʨʝʜʝʣʠʣʠ, ʪʘʢ ʯʪʦ ʩʨʘʚʥʝʥʠʝ ʥʝʟʘʢʦʥʥʦ. ɸ. ɹ. ʇʝʪ-

ʨʦʚʩʢʠʡ [4, ʩʪʨ. 17] ʦʩʪʦʨʦʞʥʦ ʛʦʚʦʨʠʪ "ʚʦʟʤʦʞʥʳʝ ʩʧʦʩʦʙʳ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʤʫʣʴ-

ʪʠʤʥʦʞʝʩʪʚ" ʠ ʧʨʠʚʦʜʠʪ ʨʘʚʥʳʝ, ʨʘʚʥʦʤʦʱʥʳʝ, ʨʘʚʥʦʚʝʣʠʢʠʝ, ʨʘʚʥʦʨʘʟʤʝʨʥʳʝ 

ʤʫʣʴʪʠʤʥʦʞʝʩʪʚʘ. (ʦʛʦ!) 

ʊʝʦʨʠʷ ʤʫʣʴʪʠʤʥʦʞʝʩʪʚ ʩʪʨʦʠʪʩʷ ʪʘʢ, ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʚʩʸ ʪʦ, ʯʪʦ ʥʘʨʘʙʦʪʘʥʦ 

ʜʣʷ ʤʥʦʞʝʩʪʚ. ʇʨʘʚʜʘ, ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʢ ʤʫʣʴʪʠʤʥʦʞʝʩʪʚʘʤ ʩʘʤʳʝ ʝʩʪʝʩʪʚʝʥʥʳʝ 

ʦʧʝʨʘʮʠʠ ʤʥʦʞʝʩʪʚ ʤʦʛʫʪ ʜʘʪʴ, ʩʢʘʞʝʤ ʪʘʢ, ʥʝʣʝʧʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʅʘʧʨʠʤʝʨ: 
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A = {1, 0.. Ð..0} B = {0, 1.. Ð..1}      

A  ᷾ B = {0, 1} (  ᷾- ʩʠʤʚʦʣ ʦʧʝʨʘʮʠʠ ʦʙʲʝʜʠʥʝʥʠʷ) 

 

ʄʘʪʝʤʘʪʠʢʠ, ʦʜʥʘʢʦ, ʧʨʝʢʨʘʩʥʦ ʯʫʚʩʪʚʫʶʪ ʪʦʥʢʠʝ ʤʦʤʝʥʪʳ ʠ ʷʚʥʳʭ ʥʝʣʝʧʦ-

ʩʪʝʡ ʠʟʙʝʛʘʶʪ. ʂ ʯʝʤʫ ʷ ʵʪʦ? ɼʘ ʢ ʪʦʤʫ, ʯʪʦ ʯʘʱʝ ʚʩʝʛʦ ʤʘʪʝʤʘʪʠʢʠ ʨʘʙʦʪʘʶʪ ʩ 

ʤʫʣʴʪʠʤʥʦʞʝʩʪʚʘʤʠ, ʘ ʥʝ ʩʦ ʤʥʦʞʝʩʪʚʘʤʠ. (ɺʦʪ ʠ ʝʱʸ ʦʜʥʘ ʟʘʛʘʜʢʘ: ʧʦʯʝʤʫ, ʧʦ 

ʬʘʢʪʫ, ʥʠʛʜʝ ʥʝ ʧʨʠʚʦʜʠʪʩʷ ʪʝʦʨʠʷ ʤʫʣʴʪʠʤʥʦʞʝʩʪʚ). 

ɼʘʚʘʡʪʝ ʨʘʟʙʝʨʸʤʩʷ, ʯʪʦ ʝʩʪʴ ʯʪʦ! 

ʃʶʙʠʤʦʝ ʥʘʤʠ ʚʩʝʤʠ ʤʥʦʞʝʩʪʚʦ ʪʦʯʝʢ ʧʨʷʤʦʡ ʧʦ ʩʫʪʠ ʤʫʣʴʪʠʤʥʦʞʝʩʪʚʦ. 

ʇʨʷʤʘʷ ʩʦʩʪʦʠʪ ʠʟ ʙʝʩʢʦʥʝʯʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʘʙʩʦʣʶʪʥʦ ʦʜʠʥʘʢʦʚʳʭ ʪʦʯʝʢ ʠʣʠ, 

ʝʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʨʷʤʫʶ ʢʘʢ ʤʥʦʞʝʩʪʚʦ, ʙʝʩʢʦʥʝʯʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʘʙʩʦʣʶʪʥʦ 

ʥʝʨʘʟʣʠʯʠʤʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʵʣʝʤʝʥʪʦʚ. ʇʨʠ ʵʪʦʤ ʧʨʷʤʘʷ ʦʙʣʘʜʘʝʪ ʫʜʠʚʠʪʝʣʴʥʳʤ 

ʩʚʦʡʩʪʚʦʤ: ʥʘ ʣʶʙʦʤ ʢʫʩʦʯʢʝ ʧʨʷʤʦʡ ʪʦʯʝʢ ʩʪʦʣʴʢʦ ʞʝ ʩʢʦʣʴ ʠ ʥʘ ʚʩʝʡ ʧʨʷʤʦʡ. ʅʫ 

ʵʪʦ ʩʣʝʜʩʪʚʠʝ ʙʝʩʢʦʥʝʯʥʦʡ ʜʝʣʠʤʦʩʪʠ ʧʨʷʤʦʡ ʧʨʠ ʝʸ ʥʝʧʨʝʨʳʚʥʦʩʪʠ. ʅʦ ʫ ʧʨʷʤʦʡ 

ʝʩʪʴ ʝʰʸ ʦʜʥʦ ʜʦʩʪʘʪʦʯʥʦ ʥʝʧʨʠʷʪʥʦʝ ʩʚʦʡʩʪʚʦ: ʵʣʝʤʝʥʪʳ ʧʨʷʤʦʡ ʥʝʦʪʜʝʣʠʤʳ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ɺʳ ʥʝ ʤʦʞʝʪʝ ʚʳʜʝʣʠʪʴ ʠʟ ʧʨʷʤʦʡ ʪʦʯʢʫ. ɺʳʢʘʣʳʚʘʷ ʠʟ ʧʨʷʤʦʡ 

ʪʦʯʢʫ ʚʳ ʚʩʝʛʜʘ ʫʢʘʟʳʚʘʝʪʝ ʥʝʢʦʪʦʨʳʡ ʦʪʨʝʟʦʢ, ʢʦʪʦʨʳʡ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʦʜʝʨʞʠʪ 

ʩʪʦʣʴʢʦ ʞʝ ʪʦʯʝʢ ʩʢʦʣʴ ʠ ʚʩʷ ʧʨʷʤʘʷ. ʊʦ ʝʩʪʴ ʦʧʝʨʠʨʫʷ ʪʦʯʢʘʤʠ, ʤʳ ʫʞʝ ʦʧʝʨʠʨʫʝʤ 

ʤʥʦʞʝʩʪʚʘʤʠ! (ɽʩʣʠ ʪʝʨʤʠʥ 'ʧʨʷʤʘʷ' ʟʘʤʝʥʠʪʴ ʥʘ ʪʝʨʤʠʥ 'ʧʣʦʩʢʦʩʪʴ', ʪʦ ʤʳ ʧʦʣʫ-

ʯʠʤ ʪʝ ʞʝ ʨʝʟʫʣʴʪʘʪʳ.) ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ: ʤʥʦʞʝʩʪʚʦ ʨʘʮʠʦʥʘʣʴʥʳʭ ʯʠʩʝʣ ʚʩʶʜʫ 

ʧʣʦʪʥʦ, ʪʘʢ ʯʪʦ ʫʢʘʟʳʚʘʷ ʪʦʯʢʫ ʥʘ ʧʨʷʤʦʡ ʤʳ ʧʦʧʘʜʘʝʤ ʥʘ ʨʘʮʠʦʥʘʣʴʥʦʝ ʯʠʩʣʦ, ʥʦ 

ʥʠʢʘʢ ʥʘ ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʷʤʘʷ, ʚ ʩʚʷʟʠ ʩ ʥʝʦʪʜʝʣʠʤʦʩʪʴʶ ʵʣʝʤʝʥʪʦʚ ʧʨʷʤʦʡ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ ʤʥʦʞʝʩʪʚʦʤ ʥʝ ʷʚʣʷʝʪʩʷ. ʅʦ ʧʦʩʢʦʣʴʢʫ ʪʦʯʢʠ ʧʨʷʤʦʡ ʤʦʞʥʦ ʧʦʩʪʘʚʠʪʴ ʚʦ 

ʚʟʘʠʤʥʦ-ʦʜʥʦʟʥʘʯʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʦ ʤʥʦʞʝʩʪʚʦʤ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʯʠʩʝʣ, ʪʦ ʠ 

ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʯʠʩʣʘ ʤʥʦʞʝʩʪʚʦʤ ʥʝ ʷʚʣʷʶʪʩʷ. 

ʆʜʥʘʢʦ, ɻ. ʂʘʥʪʦʨ ʥʝ ʟʨʷ ʛʦʚʦʨʠʪ "ʦʙʲʝʢʪʳ ʥʘʰʝʡ ʠʥʪʫʠʮʠʠ ʠʣʠ ʥʘʰʝʛʦ ʤʳʰ-

ʣʝʥʠʷ". ʄʳʩʣʝʥʥʦ ʤʳ ʤʦʞʝʤ ʚʳʜʝʣʠʪʴ ʪʦʯʢʫ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ɻ. ʂʘʥʪʦʨ ʥʝ ʩʯʠ-

ʪʘʣ, ʯʪʦ ʚʩʝ ʵʣʝʤʝʥʪʳ ʤʥʦʞʝʩʪʚʘ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʟʣʠʯʥʳʤʠ. ʉ ʝʛʦ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʯʠʩʣʘ ʤʥʦʞʝʩʪʚʦ! ɸʚʪʦʨ, ʢʩʪʘʪʠ, ʪʦʞʝ ʧʨʠʜʝʨʞʠʚʘ-

ʝʪʩʷ ʵʪʦʛʦ ʤʥʝʥʠʷ. ʅʦ ʦʩʦʙʝʥʥʦʩʪʠ ʤʥʦʞʝʩʪʚʘ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʯʠʩʝʣ ʦʙʷʟʘʪʝʣʴʥʦ 

ʛʜʝ-ʪʦ ʩʢʘʞʫʪʩʷ. ʏʪʦʙʳ ʚʳʷʩʥʠʪʴ ʛʜʝ ʵʪʦ ʧʨʦʷʚʠʪʩʷ ʨʘʩʩʤʦʪʨʠʤ ʚʦʟʨʘʞʝʥʠʷ ʥʘ ʚʳ-

ʰʝʧʨʠʚʝʜʸʥʥʳʡ ʜʣʠʥʥʳʡ ʘʙʟʘʮ. 

ʇʝʨʚʦʝ ʚʦʟʨʘʞʝʥʠʝ ʧʨʦʪʠʚ ʵʪʦʛʦ ʨʘʩʩʫʞʜʝʥʠʷ: ɸʚʪʦʨ ʦʧʠʨʘʝʪʩʷ ʥʝ ʜʨʝʚʥʝʝ, 

ʬʘʢʪʠʯʝʩʢʠ ʫʞʝ ʥʝʠʩʧʦʣʴʟʫʝʤʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʤʥʦʞʝʩʪʚʘ. ʇʦʩʪʨʦʝʥʠʝ ʘʢʩʠʦʤʘ-

ʪʠʢʠ ʪʝʦʨʠʠ ʤʥʦʞʝʩʪʚ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢ ʦʙʦʡʪʠ ʵʪʠ ʣʦʛʠʯʝʩʢʠʝ ʪʨʫʜʥʦʩʪʠ. ʊʦʛʜʘ 

ʢʫʜʘ ʜʝʪʴ ʩʥʦʩʢʫ ˉ 2 ʩʪʨ. 353 [3]? ʅ. ɹʫʨʙʘʢʠ ʷʩʥʦ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʨʝʘʣʴʥʦʩʪʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʥʪʫʠʪʠʚʥʘʷ ʪʝʦʨʠʷ ʤʥʦʞʝʩʪʚ. ʇʦʵʪʦʤʫ ʧʨʦʩʪʦ ʪʘʢ ʦʪ ʦʧʨʝʜʝʣʝʥʠʷ 

ɻ. ʂʘʥʪʦʨʘ ʥʝ ʦʪʤʘʭʥʸʰʴʩʷ. 
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ɺʪʦʨʦʝ ʚʦʟʨʘʞʝʥʠʝ ʧʨʦʪʠʚ ʵʪʦʛʦ ʨʘʩʩʫʞʜʝʥʠʷ ʩʦʚʩʝʤ ʧʨʦʩʪʦʝ. ɸʚʪʦʨ ʧʨʠʚʦ-

ʜʠʪ ʬʠʟʠʯʝʩʢʫʶ ʚʦʟʤʦʞʥʦʩʪʴ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʤʥʦʞʝʩʪʚʘ ʨʘʟʣʠʯʥʳʝ 

ʦʙʲʝʢʪʳ ʥʘʰʝʡ ʠʥʪʫʠʮʠʠ ʠʣʠ ʥʘʰʝʛʦ ʤʳʰʣʝʥʠʷ. ʄʳʩʣʝʥʥʦ ʤʳ ʤʦʞʝʤ ʦʪʜʝʣʠʪʴ 

ʪʦʯʢʫ ʦʪ ʧʨʷʤʦʡ. 

 ʆʭ, ʯʝʛʦ ʪʦʣʴʢʦ ʤʳ ʤʦʞʝʤ ʩʜʝʣʘʪʴ ʤʳʩʣʝʥʥʦ. ʄʳʩʣʝʥʥʦ ʤʳ ʤʦʞʝʤ ʣʝʚʠʪʠ-

ʨʦʚʘʪʴ ʠ ʝʱʸ ʤʥʦʛʦʝ. ɼʘʚʘʡʪʝ ʩʜʝʣʘʝʤ ʥʝʩʢʦʣʴʢʦ ʤʳʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠʟ-

ʨʷʜʥʦ, ʧʨʘʚʜʘ, ʧʦʜʧʨʘʚʣʝʥʥʳʭ ʬʠʟʠʢʦʡ. ɿʜʝʩʴ ʷ ʧʨʠʜʝʨʞʠʚʘʶʩʴ ʪʦʯʢʠ ʟʨʝʥʠʷ  

ɺ. ʀ. ɸʨʥʦʣʴʜʘ [1], ʯʪʦ ʤʘʪʝʤʘʪʠʢʘ, ʪʘ ʞʝ ʬʠʟʠʢʘ, ʥʦ ʵʢʩʧʝʨʠʤʝʥʪ ʚ ʤʘʪʝʤʘʪʠʢʝ 

ʩʪʦʠʪ ʥʘ ʥʝʩʢʦʣʴʢʦ ʧʦʨʷʜʢʦʚ ʤʝʥʴʰʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʬʠʟʠʢʝ. 

ʅʘʯʥʸʤ ʩʦ ʩʪʘʨʦʛʦ ʜʦʙʨʦʛʦ ʯʸʨʥʦʛʦ ʷʱʠʢʘ ʚ ʢʦʪʦʨʦʤ ʝʩʪʴ ʦʪʚʝʨʩʪʠʝ. ɺ ʵʪʦ 

ʦʪʚʝʨʩʪʠʝ ʤʳ ʥʝ ʤʦʞʝʤ ʟʘʛʣʷʥʫʪʴ, ʥʦ ʤʦʞʝʤ ʩʫʥʫʪʴ ʨʫʢʫ ʠ, ʝʩʣʠ ʧʦʚʝʟʸʪ, ʚʳʥʫʪʴ 

ʯʪʦ-ʣʠʙʦ ʠʟ ʷʱʠʢʘ. 

ʕʢʩʧʝʨʠʤʝʥʪ ʧʝʨʚʳʡ: ʷʱʠʢ ʟʘʧʦʣʥʝʥ ʪʚʸʨʜʳʤʠ ʰʘʨʘʤʠ. ʊʦʛʜʘ, ʟʘʩʫʥʫʚ ʨʫʢʫ 

ʚ ʦʪʚʝʨʩʪʠʝ, ʤʳ ʣʝʛʢʦ ʠʟʚʣʝʢʘʝʤ ʰʘʨ. ʄʘʥʠʧʫʣʠʨʫʷ ʷʱʠʢʦʤ, ʤʳ ʤʘʥʠʧʫʣʠʨʫʝʤ 

ʚʩʝʡ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʰʘʨʦʚ. ʊʦ ʝʩʪʴ ʩʦʚʦʢʫʧʥʦʩʪʴ ʰʘʨʦʚ ʚ ʷʱʠʢʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦ-

ʙʦʡ ʤʥʦʞʝʩʪʚʦ ʚ ʩʤʳʩʣʝ ɻ. ʂʘʥʪʦʨʘ. ʇʨʠʯʸʤ ʥʘ ʵʪʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʰʘʨʦʚ ʦʧʨʝʜʝ-

ʣʝʥʳ ʚʩʝ ʦʙʳʯʥʳʝ ʦʧʝʨʘʮʠʠ ʩʦ ʤʥʦʞʝʩʪʚʘʤʠ. ʗʨʢʠʤ ʧʨʠʤʝʨʦʤ ʪʘʢʠʭ ʤʥʦʞʝʩʪʚ 

ʙʫʜʫʪ ʢʦʤʧʣʝʢʩʳ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʟʝʤʥʦʡ ʢʦʨʳ. ɺʘʞʥʦ: ʚ ʵʪʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʤʳ 

ʤʦʞʝʤ ʠʟʚʣʝʯʴ ʵʣʝʤʝʥʪ ʤʥʦʞʝʩʪʚʘ ʠʟ ʩʘʤʦʛʦ ʤʥʦʞʝʩʪʚʘ. 

ʇʦʧʫʪʥʦ ʚʩʧʦʤʥʠʤ ʢʦʥʪʨʧʨʠʤʝʨ ɹ. ʈʘʩʩʝʣʘ ʢ ʘʢʩʠʦʤʝ ʚʳʙʦʨʘ. ʕʪʦ ʟʥʘʤʝʥʠ-

ʪʳʝ ʩʦʚʝʨʰʝʥʥʦ ʦʜʠʥʘʢʦʚʳʝ ʰʥʫʨʢʠ ʜʣʷ ʢʦʪʦʨʳʭ ʥʝʣʴʟʷ ʧʦʩʪʨʦʠʪʴ ʬʫʥʢʮʠʶ ʚʳ-

ʙʦʨʘ. ʇʦʤʝʩʪʠʪʝ ʰʥʫʨʢʠ ʚ ʯʸʨʥʳʡ ʷʱʠʢ ʠ ʦʪʚʝʪʴʪʝ, ʯʝʤ ʦʥʠ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʰʘʨʦʚ. 

ʕʢʩʧʝʨʠʤʝʥʪ ʚʪʦʨʦʡ: ʧʫʩʪʴ ʷʱʠʢ ʥʘʧʦʣʥʝʥ ʞʠʜʢʦʩʪʴʶ, ʪʘʢ ʯʪʦ ʚ ʞʠʜʢʦʩʪʴ 

ʤʦʞʥʦ ʧʦʛʨʫʟʠʪʴ ʨʫʢʫ. ʊʦʛʜʘ, ʟʘʩʫʥʫʚ ʨʫʢʫ ʚ ʷʱʠʢ, ʤʳ ʧʦʥʠʤʘʝʤ, ʯʪʦ ʪʘʤ ʞʠʜ-

ʢʦʩʪʴ. ʄʳ ʤʦʞʝʤ ʠʟʚʣʝʯʴ ʠʟ ʷʱʠʢʘ ʥʝʢʦʪʦʨʫʶ ʜʦʣʶ ʞʠʜʢʦʩʪʠ. ɹʦʣʝʝ ʪʦʛʦ, ʝʩʣʠ 

ʞʠʜʢʦʩʪʴ ʩʤʘʯʠʚʘʝʪ ʥʘʰʠ ʢʦʞʥʳʝ ʧʦʢʨʦʚʳ, ʪʦ ʥʘ ʨʫʢʘʭ ʦʩʪʘʥʝʪʩʷ ʥʝʢʦʪʦʨʳʡ ʩʣʦʡ 

ʞʠʜʢʦʩʪʠ. 

ɿʜʝʩʴ, ʩʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ: ʚ ʞʠʜʢʦʩʪʠ ʥʝʪ "ʧʫʩʪʳʭ ʤʝʩʪ", ʘ ʤʝʞʜʫ ʰʘʨʘʤʠ ʝʩʪʴ 

ʧʫʩʪʦʪʳ. 

ʈʘʩʩʤʦʪʨʠʤ ʞʠʜʢʦʩʪʴ ʢʘʢ ʤʥʦʞʝʩʪʚʦ. ɸ ʧʦʯʝʤʫ ʥʝʣʴʟʷ? ɺ ʢʦʥʮʝ-ʢʦʥʮʦʚ ʞʠʜ-

ʢʦʩʪʴ ʩʦʩʪʦʠʪ ʠʟ ʤʦʣʝʢʫʣ, ʢʦʪʦʨʳʝ ʨʝʘʣʴʥʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʦʪʜʝʣʠʤʳ, ʥʦ ʦʜʠʥʘʢʦʚʳ. 

ʊʦ ʝʩʪʴ, ʞʠʜʢʦʩʪʴ ʪʠʧʠʯʥʦʝ ʤʫʣʴʪʠʤʥʦʞʝʩʪʚʦ. ɺʦʪ ʪʦʣʴʢʦ ʠʟʚʣʝʯʴ ʠʟ ʵʪʦʛʦ ʤʫʣʴ-

ʪʠʤʥʦʞʝʩʪʚʘ ʝʜʠʥʠʯʥʳʡ ʵʣʝʤʝʥʪ ʤʳ ʥʝ ʤʦʞʝʤ. ʇʨʠʨʦʜʘ ʵʣʝʤʝʥʪʦʚ "ʞʠʜʢʦʛʦ" 

ʤʥʦʞʝʩʪʚʘ ʦʪʣʠʯʥʘ ʦʪ ʧʨʠʨʦʜʳ "ʪʚʸʨʜʳʭ" ʤʥʦʞʝʩʪʚ. ʄʘʣʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʞʠʜ-

ʢʦʩʪʴ ʤʥʦʞʝʩʪʚʦ, ʥʘʜʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʚʩʝ ʦʙʳʯʥʳʝ ʦʧʝʨʘʮʠʠ ʥʘʜ ʤʥʦʞʝʩʪʚʘʤʠ ʚʳ-

ʧʦʣʥʠʤʳ ʩ ʞʠʜʢʦʩʪʷʤʠ. ɿʘʣʝʞʠ ʥʝʬʪʠ, ʚʦʜʳ, ʤʦʨʩʢʠʝ ʨʘʩʪʚʦʨʳ ʷʩʥʦ ʧʦʢʘʟʳʚʘʶʪ 

ʚʳʧʦʣʥʠʤʦʩʪʴ ʚʩʝʭ ʦʧʝʨʘʮʠʡ ʧʨʠʥʷʪʳʭ ʩʦ ʤʥʦʞʝʩʪʚʘʤʠ. 

ʕʢʩʧʝʨʠʤʝʥʪ ʪʨʝʪʠʡ: ʷʱʠʢ ʟʘʧʦʣʥʝʥ ʛʘʟʦʤ. ʊʦʛʜʘ ʟʘʩʫʥʫʚ ʨʫʢʫ ʚ ʷʱʠʢ ʤʳ ʥʝ 

ʩʤʦʞʝʤ ʩʢʘʟʘʪʴ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ, ʯʪʦ ʚ ʷʱʠʢʝ ʯʪʦ-ʪʦ ʝʩʪʴ. ʕʪʦ ʥʘʜʦ ʙʫʜʝʪ ʚʳʷʩʥʷʪʴ 

ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʛʘʟ ʚʝʜʸʪ ʩʝʙʷ ʢʘʢ ʤʫʣʴʪʠʤʥʦʞʝʩʪʚʦ. 
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ʏʠʪʘʪʝʣʴ, ʙʝʟʫʩʣʦʚʥʦ, ʫʞʝ ʧʦʥʷʣ: ʮʝʣʳʝ ʯʠʩʣʘ - ʢʨʠʩʪʘʣʣʠʯʝʩʢʘʷ ʨʝʰʸʪʢʘ; ʨʘ-

ʮʠʦʥʘʣʴʥʳʝ - ʟʘʧʦʣʥʝʥʠʝ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʸʪʢʠ; ʠʨʨʘʮʠʦʥʘʣʴʥʳʝ, ʪʨʘʥʩʮʝʥ-

ʜʝʥʪʥʳʝ - ʞʠʜʢʦʩʪʴ ʚ ʧʦʨʘʭ ʟʘʧʦʣʥʝʥʠʷ; ʛʠʧʝʨʚʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ - ʛʘʟ. 

ʉʦʛʣʘʩʝʥ ʩ ʢʨʠʪʠʢʘʤʠ Ƅ ʵʪʦ ʥʝ ʤʘʪʝʤʘʪʠʢʘ. ʅʦ ʚʦʪ ʦʪʜʝʣʠʤʦʩʪʴ ʵʣʝʤʝʥʪʦʚ 

ʤʥʦʞʝʩʪʚʘ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʦʯʝʥʴ ʜʘʞʝ ʤʘʪʝʤʘʪʠʢʘ. ʅʨʘʚʠʪʩʷ ʥʘʤ ʵʪʦ ʠʣʠ ʥʝʪ, ʥʦ 

ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʯʠʩʣʘ ʥʝʦʪʜʝʣʠʤʳ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ɼʘʞʝ ʤʳʩʣʝʥʥʦ ʤʳ ʫʢʘʟʳʚʘʝʤ 

ʥʝʢʦʪʦʨʦʝ ʨʘʮʠʦʥʘʣʴʥʦʝ ʧʨʠʙʣʠʞʝʥʠʝ. "ɸʙʩʦʣʶʪʥʦ ʪʦʯʥʦ" ʤʳ ʫʢʘʟʳʚʘʝʤ ʪʦʣʴʢʦ 

“, e, Ѝς ʠ ʪ.ʧ., ʥʦ ʧʨʠ ʨʘʙʦʪʝ ʩ ʵʪʠʤʠ ʯʠʩʣʘʤʠ ʠʩʧʦʣʴʟʫʝʤ ʠʭ ʨʘʮʠʦʥʘʣʴʥʳʝ ʧʨʠ-

ʙʣʠʞʝʥʠʷ. 

ʅʦ ʢʣʘʩʩ ʤʥʦʞʝʩʪʚ ʩʦʩʪʦʷʱʠʭ ʠʟ ʦʪʜʝʣʠʤʳʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʵʣʝʤʝʥʪʦʚ ʩʦʚʧʘ-

ʜʘʝʪ ʩ ʢʣʘʩʩʦʤ ʜʠʩʢʨʝʪʥʳʭ ʤʥʦʞʝʩʪʚ, ʢʦʪʦʨʳʡ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʢʣʶʯʸʥ ʚ ʢʣʘʩʩ 

ʩʯʸʪʥʳʭ ʤʥʦʞʝʩʪʚ.  

ʗ ʥʝ ʧʨʝʜʣʘʛʘʶ ʦʛʨʘʥʠʯʠʪʴ ʪʝʦʨʠʶ ʤʥʦʞʝʩʪʚ ʣʠʰʴ ʩʯʸʪʥʳʤʠ ʤʥʦʞʝʩʪʚʘʤʠ. 

ʅʦ ʛʜʝ ʷʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʪʜʝʣʠʤʦʩʪʴ ʵʣʝʤʝʥʪʦʚ ʜʨʫʛ ʦʪ ʜʨʫʛʘ? ɸʢʩʠʦʤʘ ʚʳʙʦʨʘ! 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʘʢʩʠʦʤʘ ʚʳʙʦʨʘ ʧʨʠʤʝʥʠʤʘ ʢʦ ʩʯʸʪʥʳʤ ʤʥʦʞʝʩʪʚʘʤ, ʥʦ ʚ ʦʙʱʝʤ 

ʩʣʫʯʘʝ, ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ. ɸʢʩʠʦʤʘ ʚʳʙʦʨʘ ʤʘʪʝʨʠʘʣʴʥʘ. ʆʥʘ ʠʩʧʦʣʴʟʫʝʪ ʤʘ-

ʪʝʨʠʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʵʣʝʤʝʥʪʦʚ. ɽʸ ʧʨʠʤʝʥʝʥʠʝ ʢ ʠʜʝʘʣʴʥʳʤ ï ʤʳʩʣʝʥʥʳʤ ʦʙʲʝʢ-

ʪʘʤ ʦʙʷʟʘʪʝʣʴʥʦ ʚʳʟʦʚʝʪ (ʠ ʚʳʟʳʚʘʝʪ) ʧʨʦʙʣʝʤʳ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʣʠʪʝʨʘʪʫʨʳ 
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ʇʨʠʤʝʥʝʥʠʝ ʘʧʧʘʨʘʪʘ ʪʝʦʨʠʠ ʥʝʯʝʪʢʠʭ 

ʤʥʦʞʝʩʪʚ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʫʧʨʘʚʣʝ-

ʥʠʷ ʩʠʩʪʝʤʦʡ ʦʭʨʘʥʳ ʪʨʫʜʘ ʨʘʙʦʪʥʠʢʦʚ 

ʥʝʬʪʝʰʘʭʪʳ 

Application of the apparatus of the 

theory of fuzzy sets for solving prob-

lems of management of the labor pro-

tection system of oil mine workers 

ʀ. ɺ. ʂʣʠʤʦʚʘ1, ʖ. ɻ. ʉʤʠʨʥʦʚ2 I. V. Klimova 1, Yu.G. Smirnov2 

1ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʧʦʣʠʪʝʭʥʠ-

ʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ, 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 
2ʋʭʪʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭ-

ʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ.ʋʭʪʘ 

1Peter the Great St. Petersburg 

Polytechnic University, St. Petersburg 
2Ukhta State Technical Univer-

sity, Ukhta 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʘʩʩʤʦʪʨʝʥʠʶ 

ʟʘʜʘʯʠ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ 

ʩʠʩʪʝʤʦʡ ʦʭʨʘʥʳ ʪʨʫʜʘ ʨʘʙʦʪʥʠʢʦʚ 

ʥʝʬʪʝʰʘʭʪʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʧʧʘʨʘʪʘ 

ʪʝʦʨʠʠ ʥʝʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚ. ɺ ʢʘʯʝʩʪʚʝ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʩʨʝʜʩʪʚʘ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʘʢʝʪ ʨʘʩʰʠʨʝʥʠʷ 

Fuzzy Logic Toolbox ʩʨʝʜʳ ʢʦʤʧʴʶʪʝʨ-

ʥʦʡ ʤʘʪʝʤʘʪʠʢʠ MATLAB, ʈʘʟʨʘʙʦʪʘʥʘ 

ʥʝʯʝʪʢʘʷ ʤʦʜʝʣʴ ʚʣʠʷʥʠʷ ʚʠʙʨʦʘʢʫʩʪʠ-

ʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʨʘʟʚʠʪʠʝ ʟʘʙʦʣʝʚʘ-

ʥʠʡ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʨʘ-

ʙʦʪʥʠʢʦʚ. 

The article is devoted to the con-

sideration of the problem of construct-

ing a model for managing the labor 

protec-tion system of oil mine workers 

using the apparatus of the theory of 

fuzzy sets. The Fuzzy Logic Toolbox 

expan-sion package of the MATLAB 

computer mathematics environment 

was used as a modeling tool. A fuzzy 

model of the influence of vibroacoustic 

fac-tors on the development of dis-

eases of the musculoskeletal system of 

workers was developed. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʯʝʪʢʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʫʧʨʘʚʣʝʥʠʝ ʩʠʩʪʝʤʦʡ 

ʦʭʨʘʥʳ ʪʨʫʜʘ, ʚʠʙʨʦʘʢʫʩʪʠʯʝʩʢʠʝ 

ʬʘʢʪʦʨʳ, ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ. 

Keywords: fuzzy modeling, labor 

protection system management, vi-

broacoustic factors, morbidity 

ɺʚʝʜʝʥʠʝ 

ʅʝʯʝʪʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʣʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʘʥʘʣʠʟʘ, ʧʨʦ-

ʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ 

ʦʮʝʥʢʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʨʠʩʢʦʚ ʜʣʷ ʟʜʦʨʦʚʴʷ ʧʝʨʩʦʥʘʣʘ, ʛʜʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʘʥ-

ʥʳʭ ʦ ʩʚʷʟʠ ʥʝʢʦʪʦʨʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩ ʫʩʣʦʚʠʷʤʠ ʪʨʫʜʘ [1, 2]. 

ʆʮʝʥʢʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʨʠʩʢʦʚ ʜʣʷ ʟʜʦʨʦʚʴʷ ʨʘʙʦʪʥʠʢʦʚ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ 

ʥʦʨʤʘʪʠʚʥʳʤʠ ʘʢʪʘʤʠ ʈʌ, ʣʦʢʘʣʴʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʧʦ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʦʭʨʘ-

ʥʦʡ ʪʨʫʜʘ, ʥʦ ʥʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʩʚʷʟʘʪʴ ʫʩʣʦʚʠʷ 
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ʪʨʫʜʘ ʩ ʩʦʩʪʦʷʥʠʝʤ ʟʜʦʨʦʚʴʷ ʧʝʨʩʦʥʘʣʘ. ʉʘʤʳʤ ʛʣʘʚʥʳʤ ʠʥʜʠʢʘʪʦʨʦʤ ʦʪʚʝʪʥʳʭ 

ʨʝʘʢʮʠʡ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʚʳʩʪʫʧʘʝʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʧʝʨʩʦʥʘʣʘ: ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʘʷ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʠ ʦʙʱʘʷ. ʆʜʥʘʢʦ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝʦʙʭʦʜʠʤʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʥʦʟʦʣʦʛʠʯʝʩʢʠʤ ʬʦʨʤʘʤ, ʢʘʢ ʧʨʘ-

ʚʠʣʦ, ʩʢʨʳʪʘ.  

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʦʡ 

ʦʭʨʘʥʳ ʪʨʫʜʘ ʨʘʙʦʪʥʠʢʦʚ ʥʝʬʪʝʰʘʭʪʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʧʧʘʨʘʪʘ ʪʝʦʨʠʠ ʥʝʯʝʪʢʠʭ 

ʤʥʦʞʝʩʪʚ ʥʘ ʧʨʠʤʝʨʝ ʚʦʟʜʝʡʩʪʚʠʷ ʚʠʙʨʦʘʢʫʩʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʦʨʛʘʥʠʟʤ ʨʘ-

ʙʦʪʥʠʢʦʚ.  

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɼʦʩʪʠʞʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʪʨʝʙʫʝʪ ʨʝʰʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: 

- ʨʘʩʩʤʦʪʨʝʪʴ (ʩʧʝʮʠʬʠʢʫ ʨʘʙʦʪ, ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʠʥʩʪʨʫʤʝʥʪʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ 

ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ ʤʘʰʠʥʠʩʪʘ ʛʦʨʥʳʭ ʚʳʝʤʦʯʥʳʭ ʤʘʰʠʥ; 

- ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʤʘʪʝʨʠʘʣʦʚ ʦʮʝʥʢʠ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʧʦ ʜʘʥʥʦʤʫ ʨʘʙʦʯʝʤʫ ʤʝ-

ʩʪʫ; 

- ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʬʠʟʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʨʘʙʦʪʥʠʢʘ; 

- ʧʦʩʪʨʦʠʪʴ ʤʦʜʝʣʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʛʨʫʟʢʠ ʥʘ ʦʨʛʘʥʠʟʤ ʨʘʙʦʪʥʠʢʘ ʚʩʣʝʜ-

ʩʪʚʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʚʠʙʨʦʘʢʫʩʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. 
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ʊʘʙʣʠʮʘ 2. ʀʩʪʦʯʥʠʢʠ ʰʫʤʘ ʠ ʚʠʙʨʘʮʠʠ 

ʀʩʪʦʯʥʠʢ ʰʫʤʘ 
ʋʨʦʚʝʥʴ ʰʫʤʘ, ʜɹ ʅʦʨʤʘʪʠʚʥʦʝ 

ʟʥʘʯʝʥʠʝ, ʜɹ 

ʇʨʦʭʦʜʯʝʩʢʠʡ ʢʦʤʙʘʡʥ 86-100 

80 

ʇʝʨʬʦʨʘʪʦʨ 109 

ɺʝʥʪʠʣʷʪʦʨ ʤʝʩʪʥʦʛʦ ʧʨʦʚʝʪʨʠʚʘʥʠʷ  88 

ʃʝʙʝʜʢʘ 85 

ʆʪʙʦʡʥʳʡ ʤʦʣʦʪʦʢ 83 

ʇʦʨʦʜʦʧʦʛʨʫʟʦʯʥʘʷ  ʤʘʰʠʥʘ (ʇʇʄ) 105 

ʀʩʪʦʯʥʠʢ  ʦʙʱʝʡ  ʚʠʙʨʘʮʠʠ 
ʋʨʦʚʝʥʴ ʚʠʙʨʘʮʠʠ, 

ʜɹ 

ʅʦʨʤʘʪʠʚʥʦʝ 

ʟʥʘʯʝʥʠʝ, ʜɹ  

ʇʨʦʭʦʜʯʝʩʢʠʡ ʢʦʤʙʘʡʥ 115 112 

ʇʦʨʦʜʦʧʦʛʨʫʟʦʯʥʘʷ  ʤʘʰʠʥʘ (ʇʇʄ) 118 112 

ʀʩʪʦʯʥʠʢ  ʣʦʢʘʣʴʥʦʡ  ʚʠʙʨʘʮʠʠ 
ʋʨʦʚʝʥʴ ʚʠʙʨʘʮʠʠ, 

ʜɹ 

ʅʦʨʤʘʪʠʚʥʦʝ 

ʟʥʘʯʝʥʠʝ, ʜɹ 

ʇʝʨʬʦʨʘʪʦʨ 130 126 

ʆʪʙʦʡʥʳʡ ʤʦʣʦʪʦʢ 129 126 

 

ʈʘʟʨʘʙʦʪʢʘ ʥʝʯʝʪʢʠʭ ʤʦʜʝʣʝʡ ʦʮʝʥʢʠ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʧʦʜʟʝʤʥʦʛʦ ʧʝʨʩʦʥʘʣʘ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʯʠʩʣʝʥʥʫʶ ʦʮʝʥʢʫ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʠʩʢʘ. ʄʘʪʝʤʘʪʠʯʝ-

ʩʢʠʡ ʘʧʧʘʨʘʪ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ ʧʨʠʤʝʥʷʶʪ ʢʘʢ ʨʘʟ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʠʤʝʶʱʝʡʩʷ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʣʠʙʦ ʦʥʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʘʷ ʜʣʷ ʧʦ-

ʣʫʯʝʥʠʷ ʥʘʜʝʞʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʚʳʚʦʜʦʚ [3-5].  

ɺ ʯʘʩʪʥʦʩʪʠ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʧʧʘʨʘʪ ʥʝʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚ, ʨʝʘʣʠ-

ʟʦʚʘʥʥʳʡ ʚ ʩʠʩʪʝʤʝ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ MATLAB [6], ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʨʘʟʨʘʙʦʪʘʪʴ ʥʝʯʝʪʢʦ-ʤʥʦʞʝʩʪʚʝʥʥʫʶ ʤʦʜʝʣʴ ʜʣʷ ʦʮʝʥʢʠ, ʘʥʘʣʠʟʘ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʠʩʢʘ.  

ʉʠʩʪʝʤʘ ʥʝʯʝʪʢʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝ-

ʜʫʶʱʠʝ ʵʪʘʧʳ: 

1. ʌʘʟʠʬʠʢʘʮʠʷ (ʧʨʠʚʝʜʝʥʠʝ ʢ ʥʝʯʝʪʢʦʩʪʠ). ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʪʦʯʥʦʝ ʤʥʦʞʝʩʪʚʦ 

ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʥʝʯʝʪʢʦʝ ʤʥʦʞʝʩʪʚʦ, ʢʦʪʦʨʦʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩ ʧʦ-

ʤʦʱʴʶ ʬʫʥʢʮʠʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ. 

2. ʇʦʩʪʨʦʝʥʠʝ ʙʘʟʳ ʧʨʘʚʠʣ ʥʝʯʝʪʢʠʭ ʧʨʦʜʫʢʮʠʡ. 

3. ʂʦʤʧʦʟʠʮʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʘʛʨʝʛʠʨʦʚʘʥʠʷ. 

4. ɼʝʬʘʟʠʬʠʢʘʮʠʷ (ʧʨʠʚʝʜʝʥʠʝ ʢ ʯʝʪʢʦʩʪʠ). ʅʘ ʵʪʘʧʝ ʜʝʬʘʟʠʬʠʢʘʮʠʠ ʠʩʧʦʣ-

ʥʠʪʝʣʴʥʳʡ ʤʦʜʫʣʴ ʥʝʯʝʪʢʦʡ ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʘʥʠʠ ʤʥʦʛʠʭ ʥʝʯʝʪʢʠʭ ʚʳʚʦʜʦʚ ʬʦʨ-

ʤʠʨʫʝʪ ʦʜʥʦʟʥʘʯʥʦʝ ʨʝʰʝʥʠʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢʦ ʚʭʦʜʥʳʤ ʧʝʨʝʤʝʥʥʳʤ. 

ɺ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʠ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʤʦʜʝʣʴ ʄʘʤʜʘʥʠ, ʘ ʚ 

ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʩʨʝʜʩʪʚʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʩʷ 

ʧʘʢʝʪ ʨʘʩʰʠʨʝʥʠʷ Fuzzy Logic Toolbox ʩʨʝʜʳ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʘʪʝʤʘʪʠʢʠ 

MATLAB, ʧʦʟʚʦʣʷʶʱʠʡ ʩʦʟʜʘʚʘʪʴ ʩʠʩʪʝʤʳ ʥʝʯʝʪʢʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ ʠ ʥʝ-

ʯʝʪʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ.  
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ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥ  ʚʠʜ ʦʢʥʘ ʚʳʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʚ ʨʝʜʘʢʪʦʨʝ FIS ʧʘʢʝʪʘ 

ʨʘʩʰʠʨʝʥʠʷ Fuzzy Logic Toolbox. ʅʘ ʨʠʩʫʥʢʘʭ 2-4 ʧʨʠʚʝʜʝʥʳ ʛʨʘʬʠʢʠ ʬʫʥʢʮʠʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʜʣʷ ʪʝʨʤʦʚ ʚʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ çʰʫʤè, çʚʠʙʨʘʮʠʷè (x) ʠ ʚʳʭʦʜ-

ʥʦʡ ʧʝʨʝʤʝʥʥʦʡ çʟʘʙʦʣʝʚʘʝʤʦʩʪʴè (y). ɺ ʚʳʙʨʘʥʥʳʭ ʦʙʦʟʥʘʯʝʥʠʷʭ ʧʦʩʪʨʦʝʥʳ ʧʨʘ-

ʚʠʣʘ ʥʝʯʝʪʢʠʭ ʧʨʦʜʫʢʮʠʡ (ʨʠʩʫʥʦʢ 5). 

 

ʈʠʩʫʥʦʢ 1. ɺʠʜ ʦʢʥʘ ʚʳʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʚ ʨʝʜʘʢʪʦʨʝ FIS ʧʘʢʝʪʘ ʨʘʩʰʠʨʝʥʠʷ 

Fuzzy Logic Toolbox 

 

 

ʈʠʩʫʥʦʢ 2. ɺʠʜ ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʜʣʷ ʰʫʤʘ ʚ ʨʝʜʘʢʪʦʨʝ FIS  
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ʈʠʩʫʥʦʢ 3. ɺʠʜ ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʜʣʷ ʚʠʙʨʘʮʠʠ ʚ ʨʝʜʘʢʪʦʨʝ FIS 

 

ʈʠʩʫʥʦʢ 4. ɺʠʜ ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʜʣʷ ʚʳʭʦʜʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚ ʨʝ-

ʜʘʢʪʦʨʝ FIS 

ʅʘ ʨʠʩʫʥʢʝ 4 ʧʨʠʚʝʜʝʥ ʚʠʜ ʧʨʦʛʨʘʤʤʳ ʧʨʦʩʤʦʪʨʘ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ ʚ ʤʦʜʝʣʠ 

ʄʘʤʜʘʥʠ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʜʘʯʠ, ʛʜʝ ʧʦʢʘʟʘʥʦ ʘʛʨʝʛʠʨʦʚʘʥʠʝ ʥʝʯʝʪʢʠʭ ʧʨʘ-

ʚʠʣ ʧʨʠ ʜʚʫʭ ʚʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ çʰʫʤè ʠ çʚʠʙʨʘʮʠʷè.  

ʇʦʩʢʦʣʴʢʫ ʚ ʢʘʯʝʩʪʚʝ ʦʧʝʨʘʪʦʨʘ ʘʛʨʝʛʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʧʝʨʘʪʦʨ max, ʘ ʚ 

ʢʘʯʝʩʪʚʝ ʦʧʝʨʘʪʦʨʘ ʠʤʧʣʠʢʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʧʝʨʘʪʦʨ min, ʧʨʦʮʝʜʫʨʘ ʧʦʣʫʯʝʥʠʷ 

ʥʝʯʝʪʢʦʛʦ ʟʥʘʯʝʥʠʷ ʚʳʭʦʜʘ ʷʚʣʷʝʪʩʷ ʢʦʤʧʦʟʠʮʠʝʡ max-min. 

ʇʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʥʝʯʝʪʢʦʛʦ ʚʳʭʦʜʘ (y) ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʡʪʠ ʢ ʵʪʘʧʫ ʜʝʬʘʟʠ-

ʬʠʢʘʮʠʠ, ʥʘ ʢʦʪʦʨʦʤ ʥʘʭʦʜʠʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʝʤʫ ʯʝʪʢʦʝ ʟʥʘʯʝʥʠʝ yout. ɺ ʢʘʯʝ-

ʩʪʚʝ ʤʝʪʦʜʘ ʜʝʬʘʟʠʬʠʢʘʮʠʠ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ: 
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                                     ώ В ώ‘ώ В ‘ώϳ ,                                   

ʛʜʝ ɛ(yi) ï ʬʫʥʢʮʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ i-ʪʦʛʦ ʧʨʘʚʠʣʘ, ʘ n - ʯʠʩʣʦ ʧʨʘʚʠʣ ʥʝʯʝʪ-

ʢʦʡ ʧʨʦʜʫʢʮʠʠ.  

 

 

ʈʠʩʫʥʦʢ 5. ɺʠʜ ʦʢʥʘ ʫʩʪʘʥʦʚʢʠ ʧʨʦʜʫʢʮʠʦʥʥʳʭ ʧʨʘʚʠʣ ʚ ʨʝʜʘʢʪʦʨʝ FIS 

 

 

ʈʠʩʫʥʦʢ 6. ɺʠʜ ʧʨʦʛʨʘʤʤʳ ʧʨʦʩʤʦʪʨʘ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ ʄʘʤʜʘʥʠ 
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ʈʠʩʫʥʦʢ 7. ʇʦʚʝʨʭʥʦʩʪʴ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ ʜʣʷ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʥʝʯʝʪʢʦʡ ʤʦ-

ʜʝʣʠ 

 
ɸ)                                                                                      ɹ) 

ʈʠʩʫʥʦʢ 8. ʌʫʥʢʮʠʠ ʟʘʚʠʩʠʤʦʩʪʠ:  

ɸ) ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ(ʚʠʙʨʘʮʠʷ);  ɹ) ʟʘʙʦʣʝʚʘʝʤʦʩʪ (ʰʫʤ) 
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ʅʘ ʨʠʩʫʥʢʘʭ 6-8 ʧʦʢʘʟʘʥʳ ʧʨʦʛʨʘʤʤʥʳʝ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ, ʚ ʪ.ʯ. 

ʧʦʚʝʨʭʥʦʩʪʴ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ ʜʣʷ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʥʝʯʝʪʢʦʡ ʤʦʜʝʣʠ. ʕʪʦʪ ʚʠʜ ʩʣʫ-

ʞʠʪ ʜʣʷ ʦʙʱʝʡ ʦʮʝʥʢʠ ʘʜʝʢʚʘʪʥʦʩʪʠ ʧʦʩʪʨʦʝʥʥʦʡ ʥʝʯʝʪʢʦʡ ʤʦʜʝʣʠ, ʘ ʪʘʢʞʝ ʧʦʟʚʦ-

ʣʷʝʪ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʣʠʷʥʠʝ ʟʥʘʯʝʥʠʡ ʚʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʪʘʢʠʭ ʢʘʢ çʰʫʤè 

ʠ çʚʠʙʨʘʮʠʷè ʥʘ ʟʥʘʯʝʥʠʝ ʚʳʭʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ çʟʘʙʦʣʝʚʘʝʤʦʩʪʴè. 

ɺʳʚʦʜ  r

ʇʦ ʧʨʦʚʝʜʝʥʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ:  

1. ʈʘʟʨʘʙʦʪʘʥʘ ʥʝʯʝʪʢʘʷ ʤʦʜʝʣʴ ʚʣʠʷʥʠʷ ʚʠʙʨʦʘʢʫʩʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʦʩ-

ʥʦʚʝ ʤʦʜʝʣʠ ʄʘʤʜʘʥʠ. ʇʨʝʜʩʪʘʚʣʝʥ ʧʨʠʤʝʨ ʫʯʝʪʘ ʫʨʦʚʥʷ ʰʫʤʘ ʠ ʚʠʙʨʘʮʠʠ ʥʘ ʨʘʟ-

ʚʠʪʠʝ ʟʘʙʦʣʝʚʘʥʠʡ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʨʘʙʦʪʥʠʢʦʚ.  

2. ɺ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ ʚʳʧʦʣʥʝʥʘ ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʠʟʫʘʣʠʟʘʮʠʷ ʩʠʩʪʝʤʳ 

ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʨʘʬʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʧʘʢʝʪʘ 

ʨʘʩʰʠʨʝʥʠʷ Fuzzy Logic Toolbox ʩʨʝʜʳ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʘʪʝʤʘʪʠʢʠ  MATLAB.  

3. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʤʦʜʝʣʴ ʤʦʞʝʪ ʙʳʪʴ ʣʝʛʢʦ ʜʦʧʦʣʥʝʥʘ ʥʦʚʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʠʣʠ ʞʝ ʜʨʫʛʠʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ. 

(ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʤʠ ʧʝʨʝʤʝʥʥʳʤʠ) ʠ ʥʦʚʳʤʠ ʚʳʭʦʜʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ (ʥʝʯʸʪʢʠʤʠ 

ʧʨʘʚʠʣʘʤʠ ʚʳʚʦʜʘ) ʪʘʢʠʤʠ ʢʘʢ ʚʠʙʨʘʮʠʷ ʦʙʱʘʷ ʠ ʣʦʢʘʣʴʥʘʷ, ʭʠʤʠʯʝʩʢʠʡ ʬʘʢʪʦʨ, 

ʪʷʞʝʩʪʴ ʠ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʪʨʫʜʘ.  

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʣʠʪʝʨʘʪʫʨʳ 

1. ʂʣʠʤʦʚʘ ʀ. ɺ., ʉʤʠʨʥʦʚ ʖ. ɻ. ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ ʥʝʯʝʪʢʦʛʦ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʷ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʚʷʟʠ ʤʝʞʜʫ ʚʝʣʠʯʠʥʦʡ ʠʥʜʝʢʩʘ ʥʝʢʘʥʮʝʨʦʛʝʥʥʦʡ ʦʧʘʩʥʦ-

ʩʪʠ ʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴʶ ʧʝʨʩʦʥʘʣʘ // ʌʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʠ-

ʩʪʝʤ : ʄʘʪʝʨʠʘʣʳ ʍVIII  ʄʝʞʜʫʥʘʨ. ʩʝʤʠʥʘʨʘ, ɺʦʨʦʥʝʞ : ʌɻɹʆʋ ɺʆ çɺʦʨʦʥʝʞ-

ʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè, 2017.  ʏ.1. ī ʉ.169-180. 

2. ʂʣʠʤʦʚʘ ʀ. ɺ., ʉʤʠʨʥʦʚ ʖ. ɻ. ʇʨʠʤʝʥʝʥʠʝ ʥʝʯʝʪʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʝʨʩʦʥʘʣʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʜʝʡʩʪʚʠʷ ʫʩʣʦʚʠʡ 

ʪʨʫʜʘ // Mathematical Modeling. 2017, ʊ.1,  ̄2. ī ʉ.113-116. 

3. ɼʠʣʠʛʝʥʩʢʠʡ ʅ. ɺ., ɼʳʤʦʚʘ ʃ. ɻ., ʉʝʚʘʩʪʴʷʥʦʚ ʇ. ɺ. ʅʝʯʝʪʢʦʝ ʤʦʜʝʣʠʨʦʚʘ-
ʥʠʝ ʠ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ʚ ʫʩʣʦʚʠʷʭ ʥʝ-

ʦʧʨʝʜʝʣʝʥʥʦʩʪʠ: ʪʝʭʥʦʣʦʛʠʷ, ʵʢʦʥʦʤʠʢʘ, ʵʢʦʣʦʛʠʷ. ʄ.: çʀʟʜʘʪʝʣʴʩʪʚʦ 

ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ-1è, 2004. ī 398 ʩ.  

4. ʉʝʨʝʜʘ ʉ. ʅ. ʆʮʝʥʢʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʠʩʢʘ ʩ ʧʦʤʦʱʴʶ ʥʝʯʝʪʢʠʭ ʤʦʜʝʣʝʡ // 

ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, 2013. ˉ 3. ī ʉ. 15-20.  

5. ʊʠʥʜʦʚʘ ʄ. ɻ. ʅʝʯʸʪʢʘʷ ʤʦʜʝʣʴ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʫʱʝʨʙʘ // ʕʢʦʥʦʤʠʢʘ: ʚʯʝʨʘ, ʩʝʛʦʜʥʷ, ʟʘʚʪʨʘ, 2012. ˉ3-4. ī ʉ. 129-139.  

6. ʃʝʦʥʝʥʢʦʚ ɸ. ɺ. ʅʝʯʝʪʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʩʨʝʜʝ MATLAB  ʠ fuzzyTECH. 

C-ʇʙ.: ɹʍɺ-ʇʝʪʝʨʙʫʨʛ, 2005. 736 ʩ. 

 

 

 

 

 

 



ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʫʧʨʘʚʣʝʥʠʠ ʠ ʵʢʦʥʦʤʠʢʝ. 2021, ˉ 1  

46  

List of references 

1. Klimova I. V., Smirnov Yu.G. Application of fuzzy modeling methods to estab-

lish the relationship between the value of the non-carcinogenic hazard index and the in-

cidence of personnel // Physical and mathematical modeling of systems: Proceedings of 

the XVIII Intern. seminar, Voronezh: Voronezh State Technical University, 2017. Part 

1. ī ʈ.169-180. 

2. Klimova, I.V., Smirnov, Yu.G. Application of fuzzy modeling to predict the dis-

ease of staff from exposure to working conditions // Mathematical Modeling. Vol. 

1(2017, issue 2.  ī P. 113-116. 

3. Diligensky N.V., Dymova L.G., Sevastyanov P.V. Fuzzy modeling and mul-

ticriteria optimization of production systems in conditions of uncertainty: technology, 

economics, ecology. M .: "Publishing house Mashinostroenie-1", 2004.398 p. 

4. Sereda S.N. Assessment of environmental risk using fuzzy models // Mechanical 

engineering and safety, 2013. No. 3. ī P. 15-20. 

5. Tindova M.G. Fuzzy model of economic assessment of environmental damage // 

Economy: yesterday, today, tomorrow, 2012. ˉ 3-4. ī P.129-139. 

6. Leonenkov A.V. Fuzzy modeling in MATLAB and fuzzyTECH. St. Petersburg: 

BHV-Petersburg, 2005. ī 736 p. 

 



ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʫʧʨʘʚʣʝʥʠʠ ʠ ʵʢʦʥʦʤʠʢʝ. 2021, ˉ 1  

47  

ʇɸʈʍʆʄ ʂ. ɸ., ʐʀʃʆɺɸ ʉ. ɺ. ʇʈʀʅʎʀʇʓ ʀ ʇʆɼʍʆɼʓ ʈɸɿʈɸɹʆʊʂʀ 

ʄʋʅʀʎʀʇɸʃʔʅʓʍ ɻɽʆʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʉʀʉʊɽʄ ʅɸ 

ʇʈʀʄɽʈɽ çCITY  GISè 
ʋɼʂ 025.4.03, ɺɸʂ 05.13.18, ɻʈʅʊʀ 20.23.27 

ʇʨʠʥʮʠʧʳ ʠ ʧʦʜʭʦʜʳ ʨʘʟʨʘʙʦʪʢʠ ʤʫʥʠ-

ʮʠʧʘʣʴʥʳʭ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

ʥʘ ʧʨʠʤʝʨʝ çCity GISè 

Principles and approaches for the de-

velopment of municipal geographic 

information systems on the example 

of "City GIS" 

ʂ. ɸ. ʇʘʨʭʦʤ, ʉ. ɺ. ʐʠʣʦʚʘ K. A. Parkhom, S. V. Shilova 

ʋʭʪʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʋʭʪʘ 

Ukhta State Technical Univer-

sity,Ukhta 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʪʁʩʷ ʧʨʠʥ-

ʮʠʧʳ ʠ ʧʦʜʭʦʜʳ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʘʚʪʦʤʘ-

ʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʠʥ-
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ɺʚʝʜʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʨʛʘʥʳ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦ-

ʚʘʥʠʡ ʛʦʨʦʜʩʢʠʭ ʧʦʩʝʣʝʥʠʡ ʩʦʟʜʘʶʪ ʠ ʠʩʧʦʣʴʟʫʶʪ ʙʦʣʴʰʠʝ ʦʙʲʸʤʳ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʳʭ ʠ ʘʪʨʠʙʫʪʠʚʥʳʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʣʦʢʘʣʠʟʦʚʘʥʳ ʠ ʥʝʩʢʦʦʨ-

ʜʠʥʠʨʦʚʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʨʠʯʠʥ ʥʝʩʦʛʣʘʩʦ-

ʚʘʥʥʦʩʪʠ ʧʨʠʥʠʤʘʝʤʳʭ ʨʝʰʝʥʠʡ ʧʦ ʨʘʟʚʠʪʠʶ ʪʝʨʨʠʪʦʨʠʡ.  

ɺ ʦʩʥʦʚʥʦʤ, ʭʨʘʥʠʤʘʷ ʚ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʠʥ-

ʬʦʨʤʘʮʠʷ ʩʦʜʝʨʞʠʪ ʜʘʥʥʳʝ ʦ ʛʨʘʜʦʦʙʨʘʟʫʶʱʠʭ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʘʭ, ʜʦ-

ʩʪʦʚʝʨʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʤʫʱʝ-

ʩʪʚʘ ʪʝʨʨʠʪʦʨʠʠ. ɺʩʝ ʦʙʲʷʚʣʝʥʥʳʝ ʘʪʨʠʙʫʪʳ ʪʘʢʠʭ ʢʘʨʪ ʥʝ ʠʤʝʶʪ ʢʘʯʝʩʪʚʝʥʥʦʡ 

ʦʮʝʥʢʠ ʠ ʥʘʩʪʨʘʠʚʘʝʤʳʭ ʩʚʦʡʩʪʚ ʦʙʲʝʢʪʦʚ, ʢʨʦʤʝ ʵʪʦʛʦ ʥʝ ʦʜʥʘ ʠʟ ʠʤʝʶʱʠʭʩʷ ʤʫ-

ʥʠʮʠʧʘʣʴʥʳʭ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ʜʘʣʝʝ ʄɻʀʉ) ʥʝ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘ-

ʮʠʠ ʦ ʥʘʩʝʣʝʥʠʠ. ʆʪʩʫʪʩʪʚʠʝ ʪʘʢʠʭ ʜʘʥʥʳʭ ʧʨʠʚʦʜʠʪ ʢ ʥʝʵʬʬʝʢʪʠʚʥʦʤʫ ʤʝʥʝʜʞ-

ʤʝʥʪʫ ʫʧʨʘʚʣʝʥʠʷ. ʉʦʚʝʨʰʝʥʥʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʈʝʩʧʫʙʣʠʢʘ ʂʦʤʠ 

ʠ ʚ ʯʘʩʪʥʦʩʪʠ ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʛʦʨʦʜʘ ʋʭʪʘ (ʜʘ-

ʣʝʝ ʄʆɻʆ çʋʭʪʘè) ʥʘʭʦʜʠʪʩʷ ʚ ʩʣʦʞʥʦʡ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ, ʩʚʷʟʘʥʥʦʡ ʩ 
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ʤʠʛʨʘʮʠʦʥʥʳʤ ʦʪʪʦʢʦʤ ʟʘ ʧʨʝʜʝʣʳ ʨʝʛʠʦʥʘ, ʘ ʪʘʢʞʝ ʧʨʝʚʳʰʝʥʠʝʤ ʩʤʝʨʪʥʦʩʪʠ ʥʘʜ 

ʨʦʞʜʘʝʤʦʩʪʴʶ. ʀʟʤʝʥʝʥʠʝ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʧʫʪʝʤ 

ʫʣʫʯʰʝʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʦʨʦʜʘ, ʧʦʚʳʰʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʧʦʜʜʝʨʞʢʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʪʘʢʠʭ ʩʬʝʨʘʭ, ʢʘʢ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠ-

ʯʝʩʢʘʷ ʩʬʝʨʘ, ʘʨʭʠʪʝʢʪʫʨʘ ʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʟʝʤʝʣʴʥʘʷ ʧʦʣʠʪʠʢʘ, ʙʣʘʛʦ-

ʫʩʪʨʦʡʩʪʚʦ, ʦʨʛʘʥʠʟʘʮʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʭʝʤʳ ʠ ʪ.ʜ. 

ɼʘʥʥʳʝ ʧʨʝʜʧʦʩʳʣʢʠ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥ-

ʥʳʭ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʤʧʦʥʝʥʪ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥ-

ʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦ-

ʤʠʯʝʩʢʠʤ ʨʘʟʚʠʪʠʝʤ ʪʝʨʨʠʪʦʨʠʡ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ. ʉʣʝʜʫʝʪ ʦʪʤʝ-

ʪʠʪʴ ʘʜʝʢʚʘʪʥʦʩʪʴ ʜʘʥʥʳʭ ʩʠʩʪʝʤ ʭʘʨʘʢʪʝʨʫ ʨʝʰʘʝʤʳʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʟʘʜʘʯ, ʘ 

ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʠ ʝʜʠʥʦʡ ʮʠʬʨʦʚʦʡ 

ʤʦʜʝʣʠ ʪʝʨʨʠʪʦʨʠʠ, ʢʘʢ ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʝʛʦ ʬʘʢʪʦʨʘ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʠʭ 

ʬʠʢʩʘʮʠʠ ʠ ʦʪʦʙʨʘʞʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ. 

ʈʘʟʨʘʙʦʪʢʘ ɸʀʉ çɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ çCity GISè ʧʦʟʚʦʣʠʪ 

ʦʧʝʨʘʪʠʚʥʦ ʧʦʣʫʯʘʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʦʷʥʠʠ ʦʙʲʝʢʪʦʚ ʛʦʨʦʜʘ, 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʛʨʘʜʦʦʙʨʘʟʫʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʦʙʝʩʧʝʯʠʚʘʪʴ ʤʦʥʠʪʦʨʠʥʛ 

ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠ ʦʙʝʩʧʝʯʠʪʴ ʧʨʠʥʷʪʠʝ ʥʘʠʙʦʣʝʝ ʦʙʦʩʥʦʚʘʥʥʳʭ ʨʝʰʝʥʠʡ, 

ʯʪʦ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʜʦʣʞʥʦ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ. 

ʆʧʠʩʘʥʠʝ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʨʘʟʨʘʙʘʪʳʚʘʣʘʩʴ ʜʣʷ ʦʪʜʝʣʘ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʭ ʩʠʩʪʝʤ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ(ʜʘʣʝʝ ʄʀʉ ʀ ʊʀ), ʢʦʪʦʨʳʡ ʩʦʟʜʘʥ ʩ ʮʝʣʴʶ 

ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʟʘ ʩʯʝʪ ʚʥʝʜʨʝʥʠʷ 

ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʄʆɻʆ çʋʭʪʘè ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʟʘ ʩʯʝʪ ʚʥʝʜʨʝʥʠʷ ʵʣʝʢ-

ʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ, ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʦʪʢʨʳʪʦʩʪʠ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ ʜʣʷ 

ʥʘʩʝʣʝʥʠʷ ʟʘ ʩʯʝʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʱʝʜʦʩʪʫʧʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ,  ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʱʠʪʳ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʵʣʝʢʪʨʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʮʝʣʷʭ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ. 

ʆʪʜʝʣ ʄʀʉ ʠ ʊʀ çʄʆɻʆ çʋʭʪʘèè ʚʳʧʦʣʥʷʝʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʟʘʜʘʯʠ: 

1. ʉʦʟʜʘʥʠʝ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʠʥʬʦʨʤʘ-
ʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʩʙʦʨʘ, 

ʭʨʘʥʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ, ʧʝʨʝʜʘʯʠ, ʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʚ ʮʝʣʷʭ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʘʜʤʠʥʠʩʪʨʘʮʠʠ. 

2. ʈʘʟʨʘʙʦʪʢʘ ʠ ʧʦʵʪʘʧʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʣʘʥʦʚ ʩʦʟʜʘʥʠʷ ʠ ʨʘʟ-
ʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʧʦʜʩʠʩʪʝʤʘʤʠ. 

3. ʈʘʟʨʘʙʦʪʢʘ ʠ ʧʦʵʪʘʧʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʧʣʘʥʦʚ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʠ ʢʦʤʧʴʶʪʝ-
ʨʠʟʘʮʠʠ ʦʪʨʘʩʣʝʚʳʭ (ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ) ʦʨʛʘʥʦʚ ʠ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʘʜ-

ʤʠʥʠʩʪʨʘʮʠʠ. 
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4. ʊʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥ-
ʥʳʭ ʨʝʩʫʨʩʦʚ ʘʜʤʠʥʠʩʪʨʘʮʠʠ. 

ɺʝʩʴ ʧʨʦʮʝʩʩ ʨʘʙʦʪʳ ʦʪʜʝʣʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʧʨʦʚʦʞʜʝʥʠʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚ-

ʥʳʭ ʨʝʩʫʨʩʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʚ ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʝʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʧʨʠʚʷʟʢʝ ʢ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ʧʦʨʪʘʣʫ ʈʝʩʧʫʙʣʠʢʠ ʂʦʤʠ. 

ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʨʪʘʣ ʈʝʩʧʫʙʣʠʢʠ ʂʦʤʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʦʥʣʘʡʥ-ʩʝʨʚʠʩʦʚ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʡ ʜʦʩʪʫʧ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʢ ʨʝʛʠʦʥʘʣʴʥʳʤ ʨʝʩʫʨʩʘʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʩʨʝʜʩʪʚʦʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʝʪʠ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʂ ʠ ʛʣʦʙʘʣʴʥʦʡ 

ʩʝʪʠ ʀʥʪʝʨʥʝʪ. ʇʨʠʤʝʥʷʝʤʳʝ ʧʨʠ ʩʦʟʜʘʥʠʠ ɻʝʦʧʦʨʪʘʣʘ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦ-

ʣʷʶʪ ʫʧʨʘʚʣʷʪʴ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ, ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʠ ʢʘʯʝʩʪʚʝʥ-

ʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʢʘʢ ʦʙʱʠʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʦʤ, ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʘʥʘʣʠʪʠ-

ʯʝʩʢʠʡ ʩʝʨʚʠʩ, ʦʙʝʩʧʝʯʠʚʘʪʴ ʦʧʝʨʘʪʠʚʥʳʡ ʧʦʠʩʢ ʜʘʥʥʳʭ ʠ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ 

ʥʝʦʛʨʘʥʠʯʝʥʥʦʛʦ ʯʠʩʣʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ɻʝʦʧʦʨʪʘʣʘ ʈʝʩʧʫʙʣʠʢʠ ʂʦʤʠ ʷʚʣʷʶʪʩʷ ʩʦʩʪʘʚʥʦʡ 

ʯʘʩʪʴʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ɻʝʦʧʦʨʪʘʣ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʨʝʰʝʥʠʝ ʦʪʨʘʩʣʝʚʳʭ ʟʘʜʘʯ ʤʠʥʠʩʪʝʨʩʪʚ ʠ ʚʝ-

ʜʦʤʩʪʚ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʨʝʛʠʦʥʘ, ʩʦʟʜʘʥʠʝ ʦʙʱʝʩʪʚʝʥʥʦ ʜʦʩʪʫʧʥʦʡ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʩʨʝʜʳ ʧʦ 

ʧʨʦʙʣʝʤʘʤ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʠ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʇʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʡ ʩʠʩʪʝʤʳ ʬʦʨʤʠʨʦ-

ʚʘʥʠʷ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʦʢʘʟʘʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʫʩʣʫʛ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ. 

ʆʩʥʦʚʦʡ ɻʝʦʧʦʨʪʘʣʘ ʩʣʫʞʠʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʘʜʘʩʪ-

ʨʦʚʘʷ ʩʠʩʪʝʤʘ ʈʝʩʧʫʙʣʠʢʠ ʂʦʤʠ (ɸɻʀʂʉ ʈʂ). ʈʝʩʫʨʩʳ ɸɻʀʂʉ ʨʝʩʫʨʩʳ ʧʨʝʜʩʪʘʚ-

ʣʷʶʪ ʩʦʙʦʡ ʫʥʠʢʘʣʴʥʳʡ, ʥʝ ʠʤʝʶʱʠʭ ʘʥʘʣʦʛʦʚ ʚ ʜʨʫʛʠʭ ʩʫʙʲʝʢʪʘʭ ʈʌ, ʢʦʥʩʦʣʠ-

ʜʠʨʦʚʘʥʥʳʡ ʠʩʪʦʯʥʠʢ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʢʘʢ ʚ ʯʘʩʪʠ ʙʘʟʦʚʦʡ ʀʇɼ 

ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʈʝʩʧʫʙʣʠʢʠ ʂʦʤʠ, ʪʘʢ ʠ ʚ ʦʪʨʘʩʣʝʚʳʭ ʩʬʝʨʘʭ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʥʝʜʦʯʝʪʦʤ ʚ 

ʠʤʝʶʱʝʡʩʷ ʄɻʀʉ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʘʩʝʣʝʥʠʠ, ʚʦʟʤʦʞʥʦʩʪʠ 

ʦʧʨʝʜʝʣʷʪʴ ʩʚʦʡʩʪʚʘ ʦʙʲʝʢʪʦʚ ʠ ʧʦʣʫʯʘʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʠʥʪʝʨʝ-

ʩʫʶʱʠʤ ʨʘʡʦʥʘʤ ʠ ʦʙʲʝʢʪʘʤ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʣʴʶ ʨʘʟʨʘʙʦʪʢʠ ʧʨʝʜʣʘʛʘʝʤʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ 

ʥʦʚʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʚʢʣʶʯʘʪʴ: 

- ʉʙʦʨ, ʭʨʘʥʝʥʠʝ, ʘʥʘʣʠʟ ʠ ʛʨʘʬʠʯʝʩʢʫʶ ʚʠʟʫʘʣʠʟʘʮʠʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʜʘʥʥʳʭ ʠ ʩʚʷʟʘʥʥʦʡ ʩ ʥʠʤʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ɻʀʉ ʦʙʲʝʢʪʘʭ, ʧʦʟ-

ʚʦʣʷʶʱʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʠʩʢʘʪʴ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʮʠʬʨʦʚʳʝ ʢʘʨʪʳ, 

ʘ ʪʘʢʞʝ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʙʲʝʢʪʘʭ, ʥʘʧʨʠʤʝʨ ʚʳʩʦʪʫ ʟʜʘʥʠʷ, ʝʛʦ 

ʘʜʨʝʩ ʠ ʩʦʩʪʦʷʥʠʝ. 

- ɺʚʦʜ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. 

- ʇʦʜʜʝʨʞʢʫ ʚʥʝʰʥʠʭ ʦʙʤʝʥʥʳʭ ʬʦʨʤʘʪʦʚ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʧʨʦ-
ʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ (ʥʘʧʨʠʤʝʨ, GeoJSON). 

- ɺʦʟʤʦʞʥʦʩʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʝʢʮʠʡ (ʥʘʧʨʠʤʝʨ, 
ʄʝʨʢʘʪʦʨʘ). 

http://www.tadviser.ru/index.php?title=%D0%9F%D1%80%D0%BE%D1%81%D1%82%D1%80%D0%B0%D0%BD%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5&action=edit&redlink=1
http://www.tadviser.ru/index.php?title=%D0%9F%D1%80%D0%BE%D1%81%D1%82%D1%80%D0%B0%D0%BD%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5&action=edit&redlink=1
http://www.tadviser.ru/index.php?title=%D0%A6%D0%B8%D1%84%D1%80%D0%BE%D0%B2%D0%B0%D1%8F_%D0%BA%D0%B0%D1%80%D1%82%D0%B0&action=edit&redlink=1
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- ʇʦʜʜʝʨʞʢʫ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʛʝʦʛʨʘʬʠʯʝ-
ʩʢʠʭ ʢʦʦʨʜʠʥʘʪ (ʥʘʧʨʠʤʝʨ, UTM ï Universal Transverse Mercator). 

- ʇʦʜʜʝʨʞʢʫ (ʚʚʦʜ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ) ʘʪʨʠʙʫʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʦʜʥʦʤ ʠʟ 

ʬʦʨʤʘʪʦʚ ʩʪʘʥʜʘʨʪʥʦʡ ʉʋɹɼ (MySQL). 

- ʆʪʨʘʞʝʥʠʝ ʘʪʨʠʙʫʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʪʝʢʩʪʦʚʦʤ ʚʠʜʝ ʥʘ ʢʘʨʪʝ; ʚʳʧʦʣ-
ʥʝʥʠʝ ʢʘʨʪʦʤʝʪʨʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʚʢʣʶʯʘʷ ʚʳʯʠʩʣʝʥʠʝ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʦʙʲʝʢ-

ʪʘʤʠ, ʜʣʠʥ ʣʠʥʠʡ, ʧʝʨʠʤʝʪʨʦʚ ʠ ʧʣʦʱʘʜʝʡ ʧʦʣʠʛʦʥʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʜʨ. 

- ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʨʘʟʤʝʱʝʥʠʷ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ 
ʦʙʲʝʢʪʦʚ (ʚʢʣʶʯʘʷ ʘʥʘʣʠʟ ʟʦʥ ʚʠʜʠʤʦʩʪʠ ʠ ʜʨ.). 

- ʆʩʫʱʝʩʪʚʣʝʥʠʝ ʵʣʝʤʝʥʪʘʨʥʳʭ ʤʘʪʝʤʘʪʠʢʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘ-

ʥʠʡ (ʥʦʨʤʠʨʦʚʘʥʠʝ, ʛʨʫʧʧʠʨʦʚʢʠ ʠ ʪ.ʜ.), ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʚʠʟʫʘʣʠʟʘʮʠʠ. 

- ɺʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʘʩʝʣʝʥʠʠ. 

- ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʦʪʯʝʪʦʚ ʦ ʚʳʜʝʣʝʥʥʳʭ ʘʪʨʠʙʫʪʠʚʥʳʭ ʦʙʲ-
ʝʢʪʘʭ. 

- ʕʢʩʧʦʨʪ ʜʘʥʥʳʭ ʚ Excel. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘ-

ʜʘʯʠ: 

- ɺʚʦʜ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʧʫʪʝʤ ʠʭ ʠʤʧʦʨʪʘ ʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʘʙʦ-
ʨʦʚ ʜʘʥʥʳʭ ʠʣʠ ʚʥʝʰʥʠʭ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ (OSM). 

- ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʷ ʢʦʥʚʝʨʪʘʮʠʶ ʠʟ ʦʜʥʦʛʦ ʬʦʨʤʘʪʘ ʚ ʜʨʫʛʦʡ 
(GeoJSON ʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʬʦʨʤʘʪ). 

- ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʝʢʮʠʡ, ʠʟʤʝʥʝʥʠʝ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ. 

- ʍʨʘʥʝʥʠʝ, ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʜʘʥʥʳʤʠ. 

- ɺʳʧʦʣʥʝʥʠʝ ʢʘʨʪʦʤʝʪʨʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʚʢʣʶʯʘʷ ʚʳʯʠʩʣʝʥʠʝ ʨʘʩʩʪʦʷʥʠʡ 
ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ, ʜʣʠʥ ʣʠʥʠʡ, ʧʝʨʠʤʝʪʨʦʚ ʠ ʧʣʦʱʘʜʝʡ ʧʦʣʠʛʦʥʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʜʨ. 

- ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʚʢʣʶʯʘʷ ʧʦʩʪʨʦʝʥʠʝ ʠ ʘʥʘʣʠʟ ʧʨʦʩʪʨʘʥ-
ʩʪʚʝʥʥʳʭ ʤʦʜʝʣʝʡ. 

- ɺʠʟʫʘʣʠʟʘʮʠʶ ʠʩʭʦʜʥʳʭ ʠ ʠʪʦʛʦʚʳʭ ʜʘʥʥʳʭ. 

- ʌʦʨʤʠʨʦʚʘʥʠʝ ʠ ʚʳʚʦʜ ʜʘʥʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ (ʛʨʘʬʠʯʝ-
ʩʢʦʡ) ʠ ʪʘʙʣʠʯʥʦʡ ʬʦʨʤʘʭ. 

ʉʠʩʪʝʤʘ ʜʦʣʞʥʘ ʧʨʦʠʟʚʦʜʠʪʴ ʩʣʝʜʫʶʱʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʦʪʯʝʪʳ: 

- ʆʪʯʝʪ ʦʙʲʝʢʪʦʚ ʧʦ ʚʳʙʨʘʥʥʳʤ ʢʨʠʪʝʨʠʷʤ ʦʪʨʘʞʝʥʥʳʝ ʥʘ ʘʢʪʠʚʥʦʤ ʩʣʦʝ. 

- ʆʪʯʝʪ ʚʩʝʭ ʦʙʲʝʢʪʦʚ ʧʦ ʚʳʙʨʘʥʥʳʤ ʢʨʠʪʝʨʠʷʤ. 

- ʆʪʯʝʪ ʚʳʙʦʨʦʯʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦ ʚʳʙʨʘʥʥʳʤ ʢʨʠʪʝʨʠʷʤ. 

- ʆʪʯʝʪ ʦʙʲʝʢʪʦʚ ʧʦ ʚʳʙʨʘʥʥʳʤ ʢʨʠʪʝʨʠʷʤ ʧʦʧʘʜʘʶʱʠʝ ʧʦʜ ʚʳʜʝʣʝʥʥʳʡ ʧʦ-
ʣʠʛʦʥ. 

- ʆʪʯʝʪ ʦ ʥʘʩʝʣʝʥʠʠ ʛʦʨʦʜʘ ʧʦ ʚʳʙʨʘʥʥʳʤ ʢʨʠʪʝʨʠʷʤ. 

- ʆʪʯʝʪ ʦ ʥʘʩʝʣʝʥʠʠ ʛʦʨʦʜʘ ʧʦ ʚʳʙʨʘʥʥʳʤ ʢʨʠʪʝʨʠʷʤ ʠ ʧʦʧʘʜʘʶʱʠʭ ʧʦʜ ʚʳ-

ʜʝʣʝʥʥʳʡ ʧʦʣʠʛʦʥ. 

ʉʠʩʪʝʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ, ʯʪʦʙʳ ʢʘʞʜʳʡ ʠʟ ʩʦʪʨʫʜʥʠʢʦʚ 

ʦʪʜʝʣʘ ʄʀʉ ʠ ʊʀ ʤʦʛ ʨʘʟʤʝʱʘʪʴ ʚ ʥʝʡ ʩʚʦʡ ʥʘʙʦʨ ʜʘʥʥʳʭ ʠ ʚʳʧʦʣʥʷʪʴ ʨʘʟʣʠʯʥʳʝ 

ʚʠʜʳ ʦʪʯʝʪʦʚ. 
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ɺ ʢʘʯʝʩʪʚʝ ʘʥʘʣʦʛʦʚ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʪʘʢʠʝ ʧʨʦʜʫʢʪʳ, ʢʘʢ AutoCAD Map 

3D, ArcGIS PRO, MapInfo Pro. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʥʘ ʨʳʥʢʝ ʩʫʱʝʩʪʚʫʝʪ ʜʦʩʪʘʪʦʯʥʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʩʠʩʪʝʤʳ ʧʦʜʦʙ-

ʥʦʛʦ ʨʦʜʘ, ʦʜʥʘʢʦ ʜʘʥʥʳʝ ʘʥʘʣʦʛʠ ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ ʢʘʢ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʩʠʩʪʝʤʳ (ʧʦʩʪʦʷʥʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʣʠʮʝʥʟʠʠ), ʪʘʢ ʠ ʚ ʝʝ ʧʦʢʫʧʢʝ. ɼʣʷ ʧʦʣʥʦʛʦ ʬʫʥʢ-

ʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʧʦʪʨʝʙʫʝʪʩʷ ʜʦʢʫʧʘʪʴ ʦʪʜʝʣʴʥʳʝ ʤʦʜʫʣʠ, ʯʪʦ ʦʧʷʪʴ ʞʝ ʫʚʝ-

ʣʠʯʠʪ ʦʙʱʠʝ ʟʘʪʨʘʪʳ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʄɻʀʉ. ʊʘʢ ʞʝ ʥʠ ʦʜʠʥ ʠʟ ʘʥʘʣʦʛʦʚ ʥʝ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʚʝʩʪʠ ʫʯʝʪ ʥʘʩʝʣʝʥʠʷ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʟʘʜʘʯ ʄɻʀʉ. 

ʋʯʠʪʳʚʘʷ ʚʩʝ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʙʳʣʦ ʨʝʰʝʥʦ, ʯʪʦ ʣʫʯʰʠʤ ʨʝʰʝʥʠʝʤ 

ʙʫʜʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʩʦʙʩʪʚʝʥʥʫʶ ʩʠʩʪʝʤʫ. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ 

ʅʘ ʩʪʘʜʠʠ ʧʨʝʜʧʨʦʝʢʪʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʦʧʠʩʘʥʠʠ ʧʨʝʜʤʝʪ-

ʥʦʡ ʦʙʣʘʩʪʠ, ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ çʢʘʢ ʙʫʜʝʪè ʢʦʥ-

ʪʝʢʩʪʥʦʛʦ (ʆʰʠʙʢʘ! ʀʩʪʦʯʥʠʢ ʩʩʳʣʢʠ ʥʝ ʥʘʡʜʝʥ.) ʠ ʩʠʩʪʝʤʥʦʛʦ (ʆh ʠʙʢʘ! ʀʩ-

ʪʦʯʥʠʢ ʩʩʳʣʢʠ ʥʝ ʥʘʡʜʝʥ.) ʫʨʦʚʥʝʡ.  
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ʈʠʩʫʥʦʢ 1. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʫʨʦʚʥʷ ʘʥʘʣʠʟʘ çʢʘʢ ʙʫʜʝʪè (ʢʦʥʪʝʢʩʪʥʳʡ 

ʫʨʦʚʝʥʴ) 
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ʈʠʩʫʥʦʢ 2. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʫʨʦʚʥʷ ʘʥʘʣʠʟʘ çʢʘʢ ʙʫʜʝʪè (ʩʠʩʪʝʤʥʳʡ ʫʨʦʚʝʥʴ) 
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ʅʘ ʩʠʩʪʝʤʥʦʤ ʫʨʦʚʥʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʤʦʜʝʣʠ (ʆʰʠʙʢʘ! ʀʩʪʦʯʥʠʢ 

ʩʩʳʣʢʠ ʥʝ ʥʘʡʜʝʥ.) ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ, 

ʢʦʪʦʨʳʝ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʪʨʝʙʦʚʘʥʠʷʤʠ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ʙʘʟʳ ʜʘʥʥʳʭ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʝʨʝʯʝʥʴ ʩʫʱʥʦʩʪʝʡ, ʚʳʜʝʣʝʥʥʳʭ ʚ ʭʦʜʝ 

ʦʧʠʩʘʥʠʷ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʠʭ ʘʪʨʠʙʫʪʳ, ʘ ʪʘʢʞʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʩʫʱʥʦ-

ʩʪʷʤʠ.  

ʅʘ ʩʪʘʜʠʠ ʨʝʘʣʠʟʘʮʠʠ ʙʘʟʳ ʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʙʳʣʘ ʧʦ-

ʩʪʨʦʝʥʘ ʬʠʟʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʙʘʟʳ ʜʘʥʥʳʭ (ʈʠʩʫʥʦʢ 3). 

 

ʈʠʩʫʥʦʢ 3. ʌʠʟʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʙʘʟʳ ʜʘʥʥʳʭ 

ʆʩʥʦʚʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʦʙʲʝʢʪʘʭ ʤʝʩʪʥʦʩʪʠ ʠ ʠʭ 

ʩʚʦʡʩʪʚʘʭ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʦʪʯʝʪʥʦ-

ʩʪʠ. 
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ʈʝʟʫʣʴʪʘʪʳ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʜʚʫʭʫʨʦʚʥʝʚʘʷ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʘʷ ʘʚ-

ʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ, ʩʦʛʣʘʩʥʦ ʘʨʭʠʪʝʢʪʫʨʝ çʢʣʠʝʥʪ ʩʝʨʚʝʨè. ʆʥʘ ʦʩʥʦʚʘʥʘ 

ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʦʣʴʢʦ ʩʝʨʚʝʨʘ ʙʘʟ ʜʘʥʥʳʭ, ʢʦʛʜʘ ʢʣʠʝʥʪʩʢʘʷ ʯʘʩʪʴ ʩʦʜʝʨʞʠʪ 

ʫʨʦʚʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ, ʘ ʥʘ ʩʝʨʚʝʨʝ ʥʘʭʦʜʠʪʩʷ ʙʘʟʘ ʜʘʥʥʳʭ ʚʤʝʩʪʝ ʩ 

ʉʋɹɼ ʠ ʧʨʠʢʣʘʜʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʦʡ ʜʘʥʥʳʭ ʙʳʣʘ ʚʳʙʨʘʥʘ ʉʋɹɼ 

çMySQLè ʢʦʨʧʦʨʘʮʠʠ Oracle, ʢʦʪʦʨʘʷ ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʨʝʠʤʫ-

ʱʝʩʪʚ ʧʝʨʝʜ ʜʨʫʛʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʙʳʩʪʨʳʭ, ʚʳʩʦʢʦʧʨʦ-

ʠʟʚʦʜʠʪʝʣʴʥʳʭ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʦʡ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʉʋɹɼ, ʧʦʟʚʦʣʷʝʪ ʧʦʜ-

ʢʣʶʯʘʪʴʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʝʦʛʨʘʥʠʯʝʥʥʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʩʥʘʙ-

ʞʝʥʘ ʨʘʟʚʠʪʦʡ ʩʠʩʪʝʤʦʡ ʟʘʱʠʪʳ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ. 

ɼʣʷ ʨʘʙʦʪʳ ʩ ʉʋɹɼ ʙʳʣʦ ʚʳʙʨʘʥʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ çToad for 

MySQLè ï ʵʪʦ ʙʝʩʧʣʘʪʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʨʘʟʨʘʙʦʪʢʠ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʠ 

ʵʬʬʝʢʪʠʚʥʦ ʩʦʟʜʘʚʘʪʴ, ʠ ʚʳʧʦʣʥʷʪʴ ʟʘʧʨʦʩʳ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʫʧʨʘʚʣʝʥʠʝ ʦʙʲ-

ʝʢʪʘʤʠ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʢʦʜ SQL. 

ɺ ʢʘʯʝʩʪʚʝ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ ʙʳʣ ʚʳʙʨʘʥ ʜʚʠʞʦʢ GameMaker Studio 2. 

GameMaker Studio 2 ð ʠʛʨʦʚʦʡ ʜʚʠʞʢʦʚ, ʧʦʟʚʦʣʷʶʱʠʡ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʇʆ 

ʧʦʜ ʤʥʦʞʝʩʪʚʦ ʧʣʘʪʬʦʨʤ. ʉʪʫʜʠʷ ʠʤʝʝʪ ʩʚʦʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʥʦ ʧʦʟʚʦ-

ʣʷʝʪ ʪʨʘʥʩʣʠʨʦʚʘʪʴ ʩʚʦʡ ʢʦʜ ʚ C++ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʝʛʦ.  

ɼʘʥʥʳʡ ʜʚʠʞʦʢ ʦʪʣʠʯʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʨʘʙʦʪʳ ʩ ʚʝʢʪʦʨʥʦʡ ʛʨʘʬʠʢʦʡ ʠ 

ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʢʣʶʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʦʜʫʣʝʡ ʠ ʙʠʙʣʠʦʪʝʢ. ʊʘʢ ʞʝ ʫ ʨʘʟ-

ʨʘʙʦʪʯʠʢʘ ʠʤʝʝʪʩʷ ʙʦʣʴʰʦʡ ʦʧʳʪ ʨʘʙʦʪʳ ʩ ʜʚʠʞʢʦʤ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʠʣʦ 

ʨʘʟʨʘʙʦʪʢʫ ʩʠʩʪʝʤʳ. 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʪʳ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʩʠʩʪʝʤʳ ʜʦʣʞʝʥ ʘʚʪʦʨʠʟʦʚʘʪʴʩʷ ʚ ʥʝʡ 

(ʈʠʩʫʥʦʢ 4). 

 

ʈʠʩʫʥʦʢ 3. ʆʢʥʦ çɸʚʪʦʨʠʟʘʮʠʠè 
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ʇʦʩʣʝ ʫʩʧʝʰʥʦʡ ʘʚʪʦʨʠʟʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʧʘʜʘʝʪ ʚ ʛʣʘʚʥʦʝ ʤʝʥʶ ʧʨʦ-

ʛʨʘʤʤʳ (ʈʠʩʫʥʦʢ 5).  

 

ʈʠʩʫʥʦʢ 4. ʆʢʥʦ çɻʣʘʚʥʦʝ ʤʝʥʶè 

ɺ ʜʘʥʥʦʤ ʦʢʥʝ ʨʘʩʧʦʣʦʞʝʥʘ ʧʘʥʝʣʴ ʫʞʝ ʩʦʟʜʘʥʥʳʭ ʧʨʦʝʢʪʦʚ (ʢʦʪʦʨʳʝ 

ʤʦʞʥʦ ʧʨʦʣʠʩʪʳʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʙʦʢʦʚʳʭ ʢʥʦʧʦʢ) ʠ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʥʦʚʦʛʦ (ʈʠʩʫʥʦʢ 6). 

 

ʈʠʩʫʥʦʢ 6. ʌʦʨʤʘ çʅʦʚʳʡ ʧʨʦʝʢʪè 

ʇʦʩʣʝ ʦʪʢʨʳʪʠʷ ʚʳʙʨʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ çʂʘʨʪʘè (ʈʠʩʫʥʦʢ 7). 
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ʈʠʩʫʥʦʢ 7. ʆʢʥʦ çʂʘʨʪʘè 

ʃʝʚʦʝ ʙʦʢʦʚʦʝ ʤʝʥʶ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʢʥʦʧʢʠ: çʉʣʦʡè, çʈʝʜʘʢʪʦʨ ʠʥ-

ʬʦʨʤʘʮʠʠè, çɸʥʘʣʠʟè, çɸʥʘʣʠʟ ʥʘʩʝʣʝʥʠʷè. 

ʇʝʨʚʳʡ ʧʫʥʢʪ ʤʝʥʶ çʉʣʦʡè (ʈʠʩʫʥʦʢ 8), ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʩʦʟʜʘʪʴ 

ʩʣʦʡ ʠʣʠ ʠʟʤʝʥʠʪʴ ʧʘʨʘʤʝʪʨʳ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ, ʚʳʙʨʘʚ ʥʝʦʙʭʦʜʠʤʳʝ ʚʠʜʳ 

ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʡ ʚʦʡʜʫʪ ʚ ʝʛʦ ʩʦʩʪʘʚ. ɺʩʝ ʚʳʙʨʘʥʥʳʝ ʦʙʲʝʢʪʳ ʦʪʦʙʨʘʟʷʪʩʷ ʥʘ 

ʵʢʨʘʥʝ. 

 

ʈʠʩʫʥʦʢ 8. ʌʦʨʤʘ çʉʣʦʡè 

ɺʪʦʨʦʡ ʧʫʥʢʪ ʤʝʥʶ çʈʝʜʘʢʪʦʨ ʠʥʬʦʨʤʘʮʠʠè (ʈʠʩʫʥʦʢ 9), ʧʦʟʚʦʣʷʝʪ ʧʦʣʴ-

ʟʦʚʘʪʝʣʶ ʩʦʟʜʘʪʴ ʠʣʠ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʪʠʧʳ, ʚʠʜʳ, ʩʚʦʡʩʪʚʘ ʠ ʧʘʨʘʤʝʪʨʳ ʦʙʲʝʢʪʦʚ. 












































































