
d%*ë=ä 
 
häå…2,-,*=ö,  *%…23!%" äå2=ëåL  "ë å2“  …=,K%ëåå 2!3ä%åì*,ì .2=C%ì 

C!, *%ìCüþ2å!…%ì C!%å*2,!%"=…,, 2å. …%ë%ã,÷å“*,.  C!%öå““%". Š!=ä,ö,%……%å 
!åøå…, å 2!åK3å2 "/“%*%L *"=ë,-, *=ö, ,  C!%å*2, !%"?, *=, = C%ë3÷å……/å 
!åƒ3ëü2=2/ . =!=*2å!, ƒ3þ2“  …, ƒ*%L …=äå›…%“2üþ. 

 
rC!%?å…, å ä=……%ã% .2=C= "%ƒì%›…% C!, ìå…å…, åì .*“Cå!2…/.  “, “2åì, " 

K=ƒå ƒ…=…, L *%2%!%L C%ëüƒ%"=2åëü %C, “/"=å2 2, C%"/å *%…23!= äå2=ëåL …= %“…%"å 
*%2%!/.  }q %“3?å“2"ë å2 , äå…2,-, *=ö,þ ƒ=ä=……%ã% *%…23!=. (Ïëàêàò 1.1, 1.2) 

 
Š, C%"%L *%…23!  C!åä“2="ë å2 “%K%L …å*%2%!3þ “%"%*3C…%“2ü 

C%"å!. …%“2åL, " 2%÷*=.  Cå!å“å÷å…,   *%2%!/.  %K!=ƒ3þ2“  %C%!…/å 2%÷*, . 
qëåä%"=2åëü…%, åã% ãå%ìå2!,þ ì%›…% %C, “=2ü "å*2%!%ì, .ëåìå…2=ì,  *%2%!%ã% 
 "ë þ2“  %C%!…/å 2%÷*,  ,  , .  C%“ëåä%"=2åëü…%“2ü. }2= C%“ëåä%"=2åëü…%“2ü ƒ=ä=å2 
…=C!="ëå…, å "å*2%!=. Š, C%"%L *%…23!  "ë å2“  .2=ë%…%ì äë  …å*%2%!%ã% *ë=““= 
*%…23!%" äå2=ëåL, “ëåä%"=2åëü…% åã% ãå%ìå2!,þ …=ä% ƒ=ä=2ü …å "…/ì 
(-%!ì=ëü…/ì) ", ä%ì, 2.å. %C%!…/å 2%÷*,  ä%ë›…/ K/2ü %C!åäåëå…/ …å ÷å!åƒ 
 "…/å ÷, “ëå……/å ƒ…=÷å…,  , =  %C, “=…/ ÷å!åƒ …å*%2%!/å -%!ì=ëü…/å C=!=ìå2!/. 
(Ïëàêàò 1.3) 

cå%ìå2!, ÷å“*, å “"%L“2"= 2, C%"%ã% *%…23!= %ä…%ƒ…=÷…% %C!åäåë å2 åã% 
“. åì= C=!=ìå2!, ƒ=ö, , .  

 
b !åƒ3ëü2=2å C!, ìå…å…,   2, C%"%ã% *%…23!= “3?å“2"å……% 3C!%?=å2“   

, äå…2,-, *=ö,  , 2.*. C!%öå““ , äå…2,-, *=ö, ,  “"%ä, 2“  * C!, “"=, "=…,þ ". %ä…%ã% 
*%…23!= äå2=ë,  * %ä…%ì3 , ƒ 2, C%"/.  *%…23!%" C% ãå%ìå2!, ÷å“*, ì “"%L“2"=ì ,  
%C!åäåëå…, ,  ÷, “ëå……/.  ƒ…=÷å…, L “%%2"å2“2"3þ?, .  -%!ì=ëü…/.  C=!=ìå2!%" 
2, C%"%ã% *%…23!=. (Ïëàêàò 1.2, 1.4) 

 
b. %ä…%L *%…23! äå2=ë,  ì%›å2  "ë 2ü“  ÷=“2…%L ì%ä,-, *=ö, åL 2, C%"%ã% 

*%…23!= (Ïëàêàò 2.1).  
)=“2…=  ì%ä,-, *=ö,   - ÷=“2…=  ì%äåëü 2, C%"%ã% *%…23!= , ìåþ?=  %K?3þ 

“ 2, C%"/ì *%…23!%ì “. åì3 C=!=ìå2!, ƒ=ö, ,  ,  !=ƒë, ÷…3þ ãå%ìå2!, ÷å“*3þ 
“2!3*23!3. 

lå›ä3 ÷=“2…/ì,  ì%ä, ", *=ö,  ì,  ,  2, C%"/ì *%…23!%ì å“2ü ä"å 
ƒ=*%…%ìå!…%“2,  (Ïëàêàò 2.2): 

• o%! ä%* !=“, %ë%›å…,   C%"å!. …%“2åL. b ÷=“2…/.  ì%ä, - , *=ö,  .  
…å*%2%!/å C%"å!. …%“2,  2, C%"%ã% *%…23!= "/C=ä=þ2 , ƒ %K?åL 
C%“ëåä%"=2åëü…%“2, , *%2%!=  ›å“2*=  ,  “%. !=… å2“  "“åãä= äë  "“å.  ÷=“2…/.  
ì%ä, - , *=ö, L ä=……%ã% 2, C%"%ã% *%…23!=. 
  [1] [2] [3] [4] Š, C%"%L *%…23! ()l 1) 
  [1] [2] [3] [4]   ×Ì-9 

• o!, " ƒ*= "…32!å……, .  %C%!…/.  2%÷å* * %C!åäåëå……/ì C%"å!. …%“2 ì, b 
2, C%"%ì *%…23!å %C%!…/å 2%÷*, , ëå›=?, å …= “2/*=.  C%"å!. …%“2åL, 
%ã!=…, ÷, "=þ2 %C!åäåëå……/å C%"å!. …%“2, .    
 P1[1]P3  P3[2]P4  P4[3]P6  P6[4]P7   Š, C%"%L *%…23! ()l 1) 



 
 P1  P3[2]P4  P4[3]P6  P6[4]P7                 ×Ì-2 
Š.* C%"å!. …%“2ü 11 %2“32“2"3å2 %2“þä= “ëåä3å2 ( .*", "=ëå…2…%“2ü "…32!å……, .  
%C%!…/.  2%÷å* ä!3ã “ ä!3ã%ì): 
   P1~P3                                                   
 
 P1P3 P4[3]P6 P7                                      ×Ì-12 
n2“þä= "/2å*=å2 C%ë…=  “. åì= .*", "=ëå…2…%“2,  )l-12 “ Šj: 
   T1 ~ P1 ~ P2 ~ P3 ~ P4   
  T2 ~ P6 ~ P7 
  Null ~ P5                                                               
o%ë…=  “. åì= .*", "=ëå…2…%“2,  ÷=“2…%L ì%ä, - , *=ö, ,  “ 2, C%"/ì *%…23!%ì 
C%ƒ"%ë å2 %ä…%ƒ…=÷…% “%C%“2=", 2ü .23 ÷=“2…3þ ì%ä, - , *=ö,þ “ 2, C%"/ì 
*%…23!%ì 

 
b !åƒ3ëü2=2å "%ƒ…, *=å2 …å%K. %ä, ì%“2ü ƒ=ä=…,   " ag "“å.  ÷=“2…/.  

ì%ä, - , *=ö, L 2, C%"%ã% *%…23!= ,  , .  C%ë…/.  “. åì .*", "=ëå…2…%“2, . 
 
på=ë, ƒ=ö,   3*=ƒ=……%L ƒ=ä=÷,   "ë. *!=L…å 2!3ä%åì*%L, 2.*. …å%K. %ä, ì% 

…=L2,  "“å"%ƒì%›…/å ÷=“2…/å ì%ä, - , *=ö, , , = 2=*›å "/ ", 2ü "“å !=ƒë, ÷,   
ìå›ä3 …, ì,  äë  %ä…%ƒ…=÷…%ã% %C, “=…,  . }2% äë  !=““ì=2!, "=åì%ã% C!, ìå!= 
2, C%"%L *%…23! *%2%!%ã% “%“2%, 2 , ƒ 4 C%"å!. …%“2åL C%2!åK3å2 ä%C%ë…, 2åëü…%ã% 
%C, “=…,   15 ÷=“2…/.  ì%äåëåL ,  ä% 4 3“ë%", L …= *=›ä3þ, = äë  “ë3÷=  “ 7-
C%"å!. …%“2 ì,  - 96 ì%äåëåL ,  ä% 7 3“ë%", L. b“å .2% ƒ…=÷, 2åëü…% 3"åë, ÷, "=å2 
!=ƒìå! ag, 2!åK3å2 K%ëüø, .  %KAåì%" C=ì 2, . o!%öå““ ƒ=C%ë…å…,   2=*%L ag 
 "ë å2“  äë, 2åëü…/ì ,  …å…=äå›…/ì.  

 
b !=K%2å K/ë !=ƒ!=K%2=… ìå2%ä %C, “=…,   .ëåìå…2=!…/.  C%"å!. …%“2åL 

2, C%"%ã% *%…23!= " K=ƒå ƒ…=…, L ,  ìå2%ä, *= , …2å!C!å2=ö, , , *%2%!%å C%ƒ"%ë å2 …å 
%C, “/"=2ü " K=ƒå ƒ…=…, L ÷=“2…/å ì%ä, - , *=ö, ,  2, C%"%ã% *%…23!=, = ãå…å!, !%"=2ü 
, .  " !åƒ3ëü2=2å , …2å!C!å2=ö, , .  

a=ƒ, “…/ì C%… 2, åì " ìå2%äå %C, “=…,   2, C%"%ã% *%…23!= " K=ƒå ƒ…=…, L 
 "ë å2“  .ëåìå…2=!…=  C%"å!. …%“2ü, *%2%!=  “%“2%, 2 , ƒ ä"3.  %C%!…/.  2%÷å*, 
 "ë þ?, . “  “%“2="…%L ÷=“2üþ %K?åã% "å*2%!= *%…23!= äå2=ë,  (Ïëàêàò 1.3). 
qëåä%"=2åëü…%, .ëåìå…2=!…%L C%"å!. …%“2,  “%%2"å2“2"3å2 “%K“2"å……/L "å*2%!, 
*%2%!/L 2=*›å  "ë å2“  ÷=“2üþ "å*2%!= *%…23!= äå2=ë, , = %C%!…/å 2%÷*,  
". %ä ?, å " “%“2=" .ëåìå…2=!…%L C%"å!. …%“2,  ì%›…% *ë=““, - , ö, !%"=2ü, *=* 
…=÷=ëü…3þ ,  *%…å÷…3þ (C N). b !åƒ3ëü2=2å "%ƒì%›…= *ë=““, - , *=ö,   
.ëåìå…2=!…/.  C%"å!. …%“2åL C% “ëåä3þ?, ì C!, ƒ…=*=ì (Ïëàêàò 3.1): 

1) o!%å*ö,   "å*2%!= .ë.C%". …= %“ü X: …=C!="ëå…= "ëå"% , ë,  "C!="%. 
2) o!%å*ö,   "å*2%!= .ë.C%". …= %“ü Y: …=C!="ëå…= ""å!.  , ë,  "…, ƒ. 
3) Š, C .ë.C%".: ä3ã= , ë,  ë, …,  . 

Š=*, ì %K!=ƒ%ì K/ë,  “- %!ì, !%"=…/ 16 .ëåìå…2=!…/.  C%"å!. …%“2åL 
(Ïëàêàò 3.2). Èƒ C%ë3÷å……/.  16 .ëåìå…2=!…/.  C%"å!. …%“2åL ì%›…% 
“, …2åƒ, !%"=2ü ëþK%L 2, C%"%L *%…23!. 

 
dë  C!, "åäå……%L *ë=““, - , *=ö, ,  “. åì= .*", "=ëå…2…%“2,  äë  %2äåëü…/.  

}o , ìåå2 ", ä (Ïëàêàò 4): 



• äë  ë, …, , : Tz+1~ N~ S~ Pi+1 ~... ~ Pm  
• äë  ä3ã, : TzR  = qR = FR 

                   Null ~ Pi+1                                          
                   Tz+1~ N~ S~ Pi+2 ~... ~ Pm 

 
b !åƒ3ëü2=2å C% "ë å2“  "%ƒì%›…%“2ü ãå…å!=ö, ,  C%ë…%L “. åì/ 

.*", "=ëå…2…%“2,  ÷=“2…%L ì%ä, - , *=ö, , , ÷2% 3“2!=… å2 …å%K. %ä, ì%“2ü %C, “=…,    
, .  " K=ƒå ƒ…=…, L. 

 
cå…å!=ö,   C%ë…%L “. åì/ .*", "=ëå…2…%“2,  )l  C!%, “. %ä, 2 C% C!, …ö, C3 

blackboard (Ïëàêàò 4.1). b  öå…2!å *%2%!%L , å!=!. , ÷å“*,  %C!åäåëå…/ ã, C%2åƒ/, 
"%*!3ã *%2%!/.  “ã!3CC, !%"=…/ , “2%÷…, *,  ƒ…=…, L. p=ƒ!=K%2=……=  ì%äåëü K=ƒ/ 
ƒ…=…, L ƒ…=…, L , ìåå2 ", ä (Ïëàêàò 4.2) n…= C!åä“2="ë å2 “%K%L C!%ä3*ö, %……3þ 
“, “2åì3 “ , “C%ëüƒ%"=…, åì C!, …ö, C= blackboard.  

cäå ã, C%2åƒ/ (L)- %C, “=…,   }o  
cäå , “2%÷…, *,  ƒ…=…, L (Q) - “. åì/ .*", "=ëå…2…%“2,  }o  
 
nC, “=…, å .ëåìå…2=!…%L C%"å!. …%“2,  " ag C!%, “. %ä, 2 C!,  C%ì%?,  3 

3“ë%", L, *%2%!/å C%ë3÷å…/ , ƒ "/øå%C, “=……/.  C!, ƒ…=*%". 
1) ( X > 0) ( X = 0) ( X < 0) 
2) ( Y > 0) ( Y = 0) ( Y < 0) 
3) ( R > 0) ( R = 0) ( R < 0) 

, ãäå X = Cx - Nx, Y = Cy - Ny. 
 d %C%ë…, 2åëü…% " “%“2="å *%…23!= ä%K="ë å2“  å?å %ä…% 3“ë%", å, äë  ƒ=ä=…,   
C%! ä*%"%ã% …%ìå!= }o  " “%“2="å Šj. b  !åƒ3ëü2=2å äë  %C, “=…,   2, C%"%ã% 
*%…23!=, “%“2% ?åã% , ƒ .ëåìå…2=!…/.  C%"å!. …%“2åL C%ë3÷å……/.  " !åƒ3ëü2=2å 
*ë=““, - , *=ö, , , C%…=ä%K, 2ü“  “, “2åì= 3“ë%", L , ƒ  n-ã% *%ëë, ÷å“2"= 3“ë%", L, ãäå 
n=4xj (j - *%ëë, ÷å“2"% .ëåìå…2=!…/.  C%"å!. …%“2åL " *%…23!å). d ë  
!=““ì%2!å……%ã% C!, ìå!= C%…=ä%K, 2ü“  n=4õ4=16 3“ë%", L, = äë  7-C%"å!. …%“2…%ã% 
n=7õ4=28 3“ë%", L. 

 
o %ëüƒ%"=2åëü "…%“, 2 2, C%"/å *%…23!= " K=ƒå ƒ…=…, L C!,  C%ì%?,  

“Cåö, =ëü…% !=ƒ!=K%2=……%ã%  ƒ/*= %C, “=…,   *%…“2!3*2%!“*%ã% .ëåìå…2= (Ïëàêàò 
5.1). “ƒ/* %C, “=…,   *%…“2!3*2%!“*%ã% .ëåìå…2= “%“2%, 2 , ƒ %Cå!=2%!%" ,  
“, “2åì…/.  Cå!åìå……/. ,  *%…“2=…2, *%2%!/å C%ƒ"%ë þ2 K/“2!% ,  *%ìC=*2…% 
%C, “=2ü ëþK%L 2, C%"%L *%…23!,  C!, ÷åì …å , ƒìå…   “2=!/å ƒ=C, “,  " K=ƒå ƒ…=…, L 
,  …å "…, *=  " "“å ì…%ã%%K!=ƒ, å ÷=“2…/.  “ë3÷=å" (Ïëàêàò 5.2). b   ƒ/*å %C!åäåë/ 
ä"= K=ƒ%"/.  2, C=, C!, ÷åì %ä, … , ƒ …, .  “%“2="…%L. h“C%ëüƒ3þ2“  “, “2åì…/å ,  
- %!ì=ëü…/å Cå!åìå……/å. b  ÷, “ë% %Cå!=2%!%" ". %ä 2: %Cå!=2%! ö, *ë=, %Cå!=2%! 
3“ë%",  , %Cå!=2%!/ %C, “=…,   Cå!åìå……/. . n … C%ƒ"%ë å2 , “C%ëüƒ%"=2ü "“å 
ì=2åì=2, ÷å“*, å %Cå!=ö, ,  ,  %“…%"…/å ì=2åì=2, ÷å“*, å - 3……*ö, , , 2=*, å *=* 
abs(), sin(), cos(), tan(), asin(), atan(), acos(), sqrt()... 

 
Š.%. äë  C%ë…%ã% %C, “=…,   2, C%"%ã% *%…23!= " ag …å%K. %ä, ì% , ìå2ü 

(Ïëàêàò 5.2) %C, “=…, å .ëåìå…2=!…/.  C%"å!. …%“2åL 2, C%"%ã% *%…23!= " 
C!åäë%›å……%ì ", äå, = 2=*›å ƒ=ä=2ü ì=2åì=2, ÷å“*, å ƒ=", “, ì%“2,  äë  "/÷. 
- %!ì=ëü…/.  C=!=ìå2!%". 

 



h…2!åC!å2=2%! ag K/ë !å=ë, ƒ%"=… …= %KAå*2…%-%!, å…2, !%"=……%ì  ƒ/*å q++, " 
", äå %2äåëü…%ã% %KAå*2= (Ïëàêàò 6). b“åã%  äë  ä=……%L C!åäìå2…%L %Kë=“2,  K/ë,  
“Cåö, =ëü…% !=ƒ!=K%2=…/ 10 =K“2!=*2…/.  2, C%".  
 
d=……=  C!%ã!=ìì= K/ë= “%ƒä=…= " , …2åã!, !%"=……%L “!åäå C!%ã!=ìì, !%"=…,   
Borland C++ "å!“, ,  3.1 - , !ì/ a %!ë=…ä. b“åã% K/ë% C%ë3÷å…% 24356 “2!%* 
*%ìC, ë ö, , . o %ë3÷å……/L , “C%ë…, ì/L - =Lë !=K%2=å2 C%ä %Cå!=ö, %……%L “, “2åì%L 
MS-DOS ,  ƒ=…, ì=å2 198,367 j , ë%a=L2 ä, “*%"%L C=ì 2, . 

q%ƒä=……=  C!%ã!=ìì…=  !å=ë, ƒ=ö,   , …2å!C!å2=2%!= "/C%ë…å…= " ", äå %2äåëü…%ã% 
ì%ä3ë , C!åä…=ƒ…=÷å……%ã% äë  "“2!=, "=…,   " , …2åã!, !%"=……3þ “, “2åì3 
*%…“2!3*2%!“*%-2å. …%ë%ã, ÷å“*%ã% C!%å*2, !%"=…,   CAD/CAM. 

 
 

 
 


