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ʌʨʘʢʪʘʣʳ ʠ L-ʩʠʩʪʝʤʳ 



ʌʨʘʢʪʘʣʳ ʠ L-ʩʠʩʪʝʤʳ 

ʌʨʘʢʪʘӢʣ (ʣʘʪ. fractus ð ʜʨʦʙʣʸʥʳʡ, ʩʣʦʤʘʥʥʳʡ, ʨʘʟʙʠʪʳʡ) ð 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʥʦʞʝʩʪʚʦ, ʦʙʣʘʜʘʶʱʝʝ ʩʚʦʡʩʪʚʦʤ ʩʘʤʦʧʦʜʦʙʠʷ (ʦʙʲʝʢʪ, ʚ 

ʪʦʯʥʦʩʪʠ ʠʣʠ ʧʨʠʙʣʠʞʸʥʥʦ ʩʦʚʧʘʜʘʶʱʠʡ ʩ ʯʘʩʪʴʶ ʩʝʙʷ ʩʘʤʦʛʦ, ʪʦ ʝʩʪʴ 

ʮʝʣʦʝ ʠʤʝʝʪ ʪʫ ʞʝ ʬʦʨʤʫ, ʯʪʦ ʠ ʦʜʥʘ ʠʣʠ ʙʦʣʝʝ ʯʘʩʪʝʡ) 

https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%9C%D0%BD%D0%BE%D0%B6%D0%B5%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D0%BC%D0%BE%D0%BF%D0%BE%D0%B4%D0%BE%D0%B1%D0%B8%D0%B5


ʌʨʘʢʪʘʣʳ ʠ L-ʩʠʩʪʝʤʳ 

ʌʨʘʢʪʘӢʣ (ʣʘʪ. fractus ð ʜʨʦʙʣʸʥʳʡ, ʩʣʦʤʘʥʥʳʡ, ʨʘʟʙʠʪʳʡ) ð 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʥʦʞʝʩʪʚʦ, ʦʙʣʘʜʘʶʱʝʝ ʩʚʦʡʩʪʚʦʤ ʩʘʤʦʧʦʜʦʙʠʷ (ʦʙʲʝʢʪ, ʚ 

ʪʦʯʥʦʩʪʠ ʠʣʠ ʧʨʠʙʣʠʞʸʥʥʦ ʩʦʚʧʘʜʘʶʱʠʡ ʩ ʯʘʩʪʴʶ ʩʝʙʷ ʩʘʤʦʛʦ, ʪʦ ʝʩʪʴ 

ʮʝʣʦʝ ʠʤʝʝʪ ʪʫ ʞʝ ʬʦʨʤʫ, ʯʪʦ ʠ ʦʜʥʘ ʠʣʠ ʙʦʣʝʝ ʯʘʩʪʝʡ) 

ʄʥʦʞʝʩʪʚʦ ʄʘʥʜʝʣʴʙʨʦʪʘ 

https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%9C%D0%BD%D0%BE%D0%B6%D0%B5%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D0%BC%D0%BE%D0%BF%D0%BE%D0%B4%D0%BE%D0%B1%D0%B8%D0%B5


ʌʨʘʢʪʘʣʴʥʦʝ ʨʘʩʪʝʥʠʝ 



ʏʝʨʝʧʘʰʴʷ ʛʨʘʬʠʢʘ 



     ʂʦʤʘʥʜʳ ʯʝʨʝʧʘʰʴʝʡ ʛʨʘʬʠʢʠ 

 ɺʧʝʨʝʜ ʥʘ N ʰʘʛʦʚ: Go(N); 

 ʇʦʚʦʨʦʪ ʥʘʧʨʘʚʦ ʥʘ M ʛʨʘʜʫʩʦʚ: Right(M); 

 ʇʦʚʦʨʦʪ ʥʘʣʝʚʦ ʥʘ M ʛʨʘʜʫʩʦʚ: Left(M);  

ʆʧʫʩʪʠʪʴ ʧʝʨʦ: Down; 

ʇʦʜʥʷʪʴ ʧʝʨʦ: Up; 

ʀʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ: Stand; 

 



ʇʷʪʠʢʦʥʝʯʥʘʷ ʟʚʝʟʜʘ (ʧʝʥʪʘʛʨʘʤʤʘ) 

program Star;  

 

uses  

   Turtle;  

 

var  

   i: integer;   

 

begin  

   Down;  

   Right( 18);  

   for  i := 1 to  5 do begin  

      Go(200 );    

      Right( 144 );  

   end;  

end.  

 



ʇʷʪʠʢʦʥʝʯʥʘʷ ʟʚʝʟʜʘ (ʧʝʥʪʘʛʨʘʤʤʘ) 

program Star;  

 

uses  

   Turtle;  

 

var  

   i: integer;   

 

begin  

   Down;  

   Right(18);  

   for  i := 1 to  5 do begin  

      Go(200);    

      Right(144);  

   end;  

end.  

 







ʇʨʦʩʪʦʡ ʬʨʘʢʪʘʣ  

ʂʨʠʚʘʷ ʂʦʭʘ 



ʇʨʦʩʪʦʡ ʬʨʘʢʪʘʣ  

ʂʨʠʚʘʷ ʂʦʭʘ 

ʋʧʨʦʱʝʥʥʘʷ ʯʝʨʝʧʘʰʴʷ ʛʨʘʬʠʢʘ  

(ʠʥʪʝʨʧʨʝʪʘʮʠʷ L-ʩʠʩʪʝʤʳ) 

 ʌʠʢʩʠʨʦʚʘʥʥʳʡ ʰʘʛ: G; 

 

 ʇʦʚʦʨʦʪʳ ʥʘ ʬʠʢʩʠʨʦʚʘʥʥʳʡ ʫʛʦʣ: 

 L ï ʥʘʣʝʚʦ; 

 R ï ʥʘʧʨʘʚʦ; 

 



ʂʨʠʚʘʷ ʂʦʭʘ ʥʫʣʝʚʦʛʦ ʧʦʨʷʜʢʘ 



ʂʨʠʚʘʷ ʂʦʭʘ ʥʫʣʝʚʦʛʦ ʧʦʨʷʜʢʘ 

SetStep( 500);  

G;  



ʂʨʠʚʘʷ ʂʦʭʘ 1-ʛʦ ʧʦʨʷʜʢʘ 



ʂʨʠʚʘʷ ʂʦʭʘ 1-ʛʦ ʧʦʨʷʜʢʘ 

SetStep(500 /3 );  

SetAngle(60);  

G;  R; G; L; L; G; R; G;  



ʂʨʠʚʘʷ ʂʦʭʘ 2-ʛʦ ʧʦʨʷʜʢʘ 



ʂʨʠʚʘʷ ʂʦʭʘ 2-ʛʦ ʧʦʨʷʜʢʘ 

n := 2;  

SetStep(500/pow(3, n));  

F(n);  



ʂʨʠʚʘʷ ʂʦʭʘ 3-ʛʦ ʧʦʨʷʜʢʘ 

n := 3;  

SetStep( 500 /pow( 3, n));  

F(n);  



ʂʨʠʚʘʷ ʂʦʭʘ 4-ʛʦ ʧʦʨʷʜʢʘ 

n := 4;  

SetStep( 500 /pow( 3, n));  

F(n);  



ʂʨʠʚʘʷ ʂʦʭʘ 5-ʛʦ ʧʦʨʷʜʢʘ 

n := 5;  

SetStep(500/pow(3, n));  

F(n);  



procedure F(k: integer);  

begin  

   if k =0 then  

      G 

   else begin  

      F(k - 1); R; F(k - 1); L; L; F(k - 1); R; F(k - 1);  

   end;  

end;  

ʂʨʠʚʘʷ ʂʦʭʘ k-ʛʦ ʧʦʨʷʜʢʘ 



ʉʥʝʞʠʥʢʘ ʂʦʭʘ ʥʫʣʝʚʦʛʦ ʧʦʨʷʜʢʘ 

n := 5;  

SetStep( 500 /pow( 3, n));  

F(n);  



ʉʥʝʞʠʥʢʘ ʂʦʭʘ 1-ʛʦ ʧʦʨʷʜʢʘ 

n := 5;  

SetStep(500/pow(3, n));  

F(n);  



ʉʥʝʞʠʥʢʘ ʂʦʭʘ 2-ʛʦ ʧʦʨʷʜʢʘ 

n := 5;  

SetStep(500/pow(3, n));  

F(n);  



ʉʥʝʞʠʥʢʘ ʂʦʭʘ 3-ʛʦ ʧʦʨʷʜʢʘ 

n := 5;  

SetStep(500/pow(3, n));  

F(n);  



ʉʥʝʞʠʥʢʘ ʂʦʭʘ k-ʛʦ ʧʦʨʷʜʢʘ 

procedure S(k: integer);  

begin  

   F(k); L; L; F(k); L; L; F(k);  

end;  

 

é 

 

SetAngle( 60);  

n := 3;  

SetStep( 500 /pow( 3, n));  

S(n);  



ʉʥʝʞʠʥʢʘ ʂʦʭʘ 3-ʛʦ ʧʦʨʷʜʢʘ 

n := 5;  

SetStep( 500 /pow( 3, n));  

F(n);  

procedure S(k: integer);  

begin  

   F(k); L; L; F(k); L; L; F(k);  

end;  

 

é 

 

SetAngle(60);  

n := 3;  

SetStep(500/pow(3, n));  

S(n);  



ʉʥʝʞʠʥʢʘ ʂʦʭʘ 4-ʛʦ ʧʦʨʷʜʢʘ 

n := 5;  

SetStep(500/pow(3, n));  

F(n);  



ʉʥʝʞʠʥʢʘ ʂʦʭʘ 5-ʛʦ ʧʦʨʷʜʢʘ 

n := 5;  

SetStep(500/pow(3, n));  

F(n);  



       ʇʝʨʠʤʝʪʨ ʠ ʧʣʦʱʘʜʴ ʩʥʝʞʠʥʢʠ ʂʦʭʘ 
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       ʇʝʨʠʤʝʪʨ ʠ ʧʣʦʱʘʜʴ ʩʥʝʞʠʥʢʠ ʂʦʭʘ 



3 4nN= Öʂʦʣʠʯʝʩʪʚʦ ʟʚʝʥʴʝʚ: 
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       ʇʝʨʠʤʝʪʨ ʠ ʧʣʦʱʘʜʴ ʩʥʝʞʠʥʢʠ ʂʦʭʘ 



ʈʘʟʤʝʨʥʦʩʪʴ ʢʨʠʚʦʡ ʂʦʭʘ 

ʂʨʠʚʘʷ ʂʦʭʘ ʠʤʝʝʪ ʧʨʦʤʝʞʫʪʦʯʥʫʶ (ʪʦ ʝʩʪʴ ʥʝ ʮʝʣʫʶ) ʭʘʫʩʜʦʨʬʦʚʫ ʨʘʟʤʝʨʥʦʩʪʴ 
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ɼʣʷ ʧʣʘʚʥʦʡ ʢʨʠʚʦʡ 

https://ru.wikipedia.org/wiki/%D0%A6%D0%B5%D0%BB%D0%BE%D0%B5_%D1%87%D0%B8%D1%81%D0%BB%D0%BE
https://ru.wikipedia.org/wiki/%D0%A5%D0%B0%D1%83%D1%81%D0%B4%D0%BE%D1%80%D1%84%D0%BE%D0%B2%D0%B0_%D1%80%D0%B0%D0%B7%D0%BC%D0%B5%D1%80%D0%BD%D0%BE%D1%81%D1%82%D1%8C


ʅʠʣʴʩ ʌʘʙʠʘʥ ʍʝʣʴʛʝ ʬʦʥ ʂʦʭ (ʰʚʝʜ. Niels Fabian Helge von Koch, 25 

ʷʥʚʘʨʷ 1870 ð 11 ʤʘʨʪʘ 1924) ð ʰʚʝʜʩʢʠʡ ʤʘʪʝʤʘʪʠʢ, ʙʨʘʪ 

ʢʦʤʧʦʟʠʪʦʨʘ ʉʠʛʫʨʜʘ ʬʦʥ ʂʦʭʘ. 

https://ru.wikipedia.org/wiki/%D0%A8%D0%B2%D0%B5%D0%B4%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/25_%D1%8F%D0%BD%D0%B2%D0%B0%D1%80%D1%8F
https://ru.wikipedia.org/wiki/25_%D1%8F%D0%BD%D0%B2%D0%B0%D1%80%D1%8F
https://ru.wikipedia.org/wiki/1870
https://ru.wikipedia.org/wiki/11_%D0%BC%D0%B0%D1%80%D1%82%D0%B0
https://ru.wikipedia.org/wiki/1924
https://ru.wikipedia.org/wiki/%D0%A8%D0%B2%D0%B5%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/w/index.php?title=%D0%9A%D0%BE%D1%85,_%D0%A1%D0%B8%D0%B3%D1%83%D1%80%D0%B4_%D1%84%D0%BE%D0%BD&action=edit&redlink=1


ɺʘʨʠʘʥʪʳ ʩʥʝʞʠʥʢʘ ʂʦʭʘ 

(ʠʥʚʝʨʪʠʨʦʚʘʥʳ ʧʦʚʦʨʦʪʳ)  

procedure F(k: integer);  

begin  

   if k =0 then  

      G 

   else begin  

      F(k - 1); L; F(k - 1); R; R; F(k - 1); L; F(k - 1);  

   end;  

end;  



ɺʘʨʠʘʥʪʳ ʩʥʝʞʠʥʢʘ ʂʦʭʘ 

(ʫʛʦʣ 90Ü, n=3)  



L-ʩʠʩʪʝʤʳ 

(Lindenmayer Systems)  



L-ʩʠʩʪʝʤʳ 

(Lindenmayer Systems)  

ɸʨʠʩʪʠʜ ʃʠʥʜʝʥʤʘʡʝʨ (17 ʥʦʷʙʨʷ 1925 ð 30 ʦʢʪʷʙʨʷ 1989) ð ʚʝʥʛʝʨʩʢʠʡ ʙʠʦʣʦʛ. ɺ 

1968 ʛʦʜʫ ʦʥ ʩʦʟʜʘʣ ʬʦʨʤʘʣʴʥʳʡ ʷʟʳʢ, ʢʦʪʦʨʳʡ ʩʝʡʯʘʩ ʥʘʟʳʚʘʶʪ L-systems. 

ʀʩʧʦʣʴʟʫʷ ʵʪʠ ʩʠʩʪʝʤʳ ʃʠʥʜʝʥʤʘʡʝʨ ʩʤʦʜʝʣʠʨʦʚʘʣ ʧʦʚʝʜʝʥʠʝ ʢʣʝʪʦʢ ʨʘʩʪʝʥʠʡ. 


