
`*23=ëü…%“2ü 

 o!, ="2%ì=2,ƒ,!%"=……%ì C!%å*2,!%"=…,, 2å.…%ë%ã,, ìå.=…,÷å“*%L 

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

%K!=K=2/"=åì%L äå2=ë, . o!,  .2%ì !åø=þ2“  ƒ=ä=÷,  *ë=““,-, *=ö, ,  äå2=ëåL, 

"/äåëå…,   %Cå!=ö, %……/.  *%…23!%", ƒ%… ìå. =…, ÷å“*%L %K!=K%2*,  , .2.ä. påøå…, å 

3*=ƒ=……/.  ƒ=ä=÷ 2!=ä, ö, %……/ì,  ìå2%ä=ì,  2!åK3å2 "/“%*%L *"=ë,-, *=ö, ,  

C!%å*2, !%"?, *=, = C%ë3÷å……/å !åøå…,   . =!=*2å!, ƒ3þ2“  …, ƒ*%L …=äå›…%“2üþ.  

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

K=ƒå ƒ…=…, L *%2%!%L C%ëüƒ%"=2åëü %C, “/"=å2 2, C%"/å *%…23!= äå2=ëåL, …= %“…%"å 

*%2%!/.  .*“Cå!2…=  “, “2åì= %“3?å“2"ë å2 , äå…2,-, *=ö,þ ƒ=ä=……%ã% *%…23!=. 

b !åƒ3ëü2=2å ƒ=ä=÷= , äå…2,-, *=ö, ,  *%…23!= äå2=ë,  “"%ä, 2“  * 

C!, “"=, "=…,þ åã%, * %ä…%ì3 , ƒ 2, C%"/.  *%…23!%", %C, “=……/.  " K=ƒå ƒ…=…, L C% 

ãå%ìå2!, ÷å“*, ì “"%L“2"=ì ,  %C!åäåëå…, ,  ÷, “ëå……/.  ƒ…=÷å…, L “%%2"å2“2"3þ?, .  

-%!ì=ëü…/.  C=!=ìå2!%" *%…23!=. 

o!,  , äå…2,-, *=ö, , , *%…23!3 äå2=ë,  ì%›å2 “%%2"å2“2"%"=2ü ÷=“2…=  

ì%äåëü 2, C%"%ã% *%…23!=, ÷2% 3“ë%›… å2 ì%äåëü K=ƒ/ ƒ…=…, L ,  “%%2"å2“2"å……%, åå 

, …2å!C!å2=ö,þ. Š.*. C!,  .2%ì  "%ƒ…, *=å2 …å%K. %ä, ì%“2ü "/ "ëå…,   ì…%›å“2"= 

÷=“2…/.  ì%äåëåL 2, C%"%ã% *%…23!= ,  ƒ=C%ë…å…,   “%%2"å2“2"3þ?åL K=ƒ/ ƒ…=…, L, 

÷2%, " “"%þ %÷å!åäü, 3"åë, ÷, "=å2 !=ƒìå! K=ƒ/ ƒ…=…, L, 2!åK3å2 K%ëüø, .  %KAåì%" 

C=ì 2, , = C!%öå““ ƒ=C%ë…å…,   2=*%L K=ƒ/ ƒ…=…, L  "ë å2“  äë, 2åëü…/ì ,  

…å…=äå›…/ì. 

 Š=*, ì %K!=ƒ%ì, !=ƒ!=K%2*= .--å*2, "…%L ì%äåë,  K=ƒ/ ƒ…=…, L, 

C%ƒ"%ë þ?åL …å %C, “/"=2ü ÷=“2…/å ì%äåë, , = 2=*›å ìå2%ä, *,  åå , …2å!C!å2=ö, ,  



 "ë å2“  =*23=ëü…%L ƒ=ä=÷åL äë  .*“Cå!2…%L “, “2åì/ , äå…2,-, *=ö, ,  *%…23!%" 

äå2=ëåL. 

 

0åëü !=K%2/ 

p=ƒ!=K%2*= *%…öåC23=ëü…%L ,  -, ƒ, ÷å“*%L ì%äåë,  K=ƒ/ ƒ…=…, L, “%ƒä=…, å 

“%%2"å2“2"3þ?åã% , …2å!C!å2=2%!=  "ë þ2“  öåëüþ ä=……%L !=K%2/. o!, ÷åì 

C%ë3÷å……=  K=ƒ= ƒ…=…, L ä%ë›…= 3ä%"ëå2"%! 2ü “ëåä3þ?, ì 2!åK%"=…,  ì: 

♦ %C, “/"=2ü ëþK%L 2, C%"%L *%…23! äå2=ë,  2åë= "!=?å…,   

♦ …å 2!åK%"=2ü %C, “=…,   ÷=“2…/.  ì%äåëåL 2, C%"%ã% *%…23!= 

♦ C%ƒ"%ë 2ü %2“å*=2ü …å›åë=2åëü…/å ÷=“2…/å ì%äåë,  

♦ %Kå“Cå÷, "=2ü ëå*ã%“2ü “%C!%"%›äå…,   

♦ ƒ…=…,   ä%ë›…= "…%“, 2ü“  C!,  C%ì%?, , “Cåö, =ëü…%-!=ƒ!=K%2=……%ã%, 

 ƒ/*= %C, “=…,   ƒ…=…, L 

♦ %Kå“Cå÷, "=2ü .*%…%ì…%“2ü " !=“. %ä%"=…, ,  !å“3!“%" }bl 

♦ åå , …2å!C!å2=2%! ä%ë›å… %K…=!3›, "=2ü K%ëüø%å *%ëë, ÷å“2"% %ø, K%* 

ƒ=C%ë…å…,   K=ƒ/ ƒ…=…, L. 

♦ åå , …2å!C!å2=2%! ä%ë›å… K/2ü C!=*2, ÷å“*,  !å=ë, ƒ%"=… ,  "/C%ë…å… " 

", äå "“2!=, "=, ì%ã% ì%ä3ë . 

 

m=3÷…=  …%", ƒ…= 

I. b !=K%2å K/ë= !=ƒ!=K%2=…= ì%äåëü K=ƒ/ ƒ…=…, L 2, C%"%ã% *%…23!=, ""åäå…% 

…%"%å %C, “=…, å .ëåìå…2=!…/.  C%"å!. …%“2åL ,  !=ƒ!=K%2=…= “%%2"å2“2"3þ?=  

*ë=““, - , *=ö,  . a/ë% C%ë3÷å…% øå“2…=äö=2ü .ëåìå…2=!…/.  C%"å!. …%“2åL. a/ë% 



Cå!å“ì%2!å…% C%… 2, å .*", "=ëå…2…%“2,  ,  !=ƒ!=K%2=…= “. åì= .*", "=ëå…2…%“2,  äë  

*=›ä%L , ƒ C%ë3÷å……/.  .ëåìå…2=!…/.  C%"å!. …%“2åL.  

II. dë  C%ë3÷å……%L ì%äåë,  K=ƒ/ ƒ…=…, L K/ë= !=ƒ!=K%2=…= ìå2%ä, *= 

, …2å!C!å2=ö, ,  

 

o!=*2, ÷å“*%å C!, ìå…å…, å 

I. dë  C!, … 2%L ì%äåë,  K=ƒ/ ƒ…=…, L K/ë= !=ƒ!=K%2=…= - , ƒ, ÷å“*=  ì%äåëü K=ƒ/ 

ƒ…=…, L. dë  .2%ã% K/ë !=ƒ!=K%2=…  ƒ/* %C, “=…,   ƒ…=…, L % 2, C%"%ì *%…23!å, 

“%“2% ?, L , ƒ: 

♦ 2, C%" ä=……/.  (C!%“2/.  ,  “%“2="…/. ) 

♦ %Cå!=2%!%" (ö, *ë=, 3“ë%",  , ...) 

♦ “, “2åì…/.  Cå!åìå……/.  ("…åø…, å ,  "…32!å……, å %C%!…/å 2%÷*, , ...) 

♦ …=K%!= %Cå!=ö, L ("*ëþ÷=  %Cå!=ö,þ .*", "=ëå…2…%“2,  ) 

♦ ì=2åì=2, ÷å“*, .  - 3…*ö, L (sin, cos, ...) 

II. dë  C!, … 2%ã%  ƒ/*= ,  ì%äåë,  K=ƒ/ ƒ…=…, L K/ë !=ƒ!=K%2=… =ëã%!, 2ì 

, …2å!C!å2=ö, , , “%“2% ?, L , ƒ 2!å.  .2=C%" 

♦ h…, ö, =ë, ƒ=ö,   ä=……/.  

♦ h…2å!C!å2=ö,   ="2%ì=2= .*", "=ëå…2…%“2,  

♦ b/C%ë…å…, å - %!ì3ë "/÷, “ëå…,   - %!ì=ëü…/.  C=!=ìå2!%" 

III. a/ë= “%ƒä=…= C!%ã!=ìì…=  !å=ë, ƒ=ö,   , …2å!C!å2=2%!= " ", äå %2äåëü…%ã% 

%KAå*2= …= %KAå*2…%-%!, å…2, !%"=……%ì  ƒ/*å Borland C++. d %C%ë…, 2åëü…% K/ë,  

!=ƒ!=K%2=…/ 10 %KAå*2%", ÷å2/!å , ƒ *%2%!/.  %!, å…2, !%"=…/ …= ä=……3þ 

C!åäìå2…3þ %Kë=“2ü , , “%%2"å2“2"å……%, , ìåþ2 K%ëüø3þ C!=*2, ÷å“*3þ öå……%“2ü. 



IV. o %ë3÷å……/L , …2å!C!å2=2%! C!åä“2="ë å2 “%K%L C!%ã!=ìì…/L ì%ä3ëü, 

C!åä…=ƒ…=÷å……/L äë  , “C%ëüƒ%"=…,  , " .*“Cå!2…%L “, “2åìå C!%å*2, !%"=…,   

2å. …%ë%ã, ,  ìå. =…, ÷å“*%L %K!=K%2*, , !=ƒ!=K=2/"=åì%L " ë=K%!=2%!, ,  

ParametricCAD C%ä !3*%"%ä“2"%ì ä%öå…2= `.x=!ì=ƒ=…=ø", ë, , ,  , ìåå2 

*%ììå!÷å“*3þ öå……%“2ü. 

 

 d =……=  !=K%2= “%äå!›, 2: ""åäå…, å, C 2ü ãë=", “C, “%* , “C%ëüƒ3åì%L 

ë, 2å!=23!/ ,  ÷å2/!å C!, ë%›å…,  . 

b ãë="å 1 %C, “/"=å2“  C!%Këåì= !=ƒ!=K%2*,  K=ƒ/ ƒ…=…, L " .*“Cå!2…%L “, “2åìå 

, äå…2, - , *=ö, ,  *%…23!%" ,  ""%ä, 2“  C%… 2, å ÷=“2…%L ì%ä, - , *=ö, ,  2, C%"%ã% 

*%…23!=.  

b ãë="å 2 !=““ì=2!, "=þ2“  2!,  ìå2%ä= C!åä“2="ëå…,   ƒ…=…, L % 2, C%"%ì *%…23!å 

" K=ƒå ƒ…=…, L. o !%"%ä, 2“  , .  “!="…, 2åëü…/L =…=ë, ƒ. b"%ä 2“  C%… 2,   

.*", "=ëå…2…%“2, , .ëåìå…2=!…/.  C%"å!. …%“2åL. o !, "%ä, 2“  *ë=““, - , *=ö,   

.ëåìå…2=!…/.  C%"å!. …%“2åL. b !åƒ3ëü2=2å - %!ì, !3å2“  ì%äåëü K=ƒ/ ƒ…=…, L.  

b ãë="å 3 C!, "%ä, 2“  C%ë…%å %C, “=…, å  ƒ/*= C!åä“2="ëå…,   ƒ…=…, L äë  

C%ë3÷å……%L ì%äåë,  K=ƒ/ ƒ…=…, L. 

b ãë="å 4 !=““ì=2!, "=å2“  ìå2%ä, *= , …2å!C!å2=ö, ,  ƒ…=…, L äë  C!, … 2%L ì%äåë,  

K=ƒ/ ƒ…=…, L. o %ä!%K…% %C, “=…/ %K= !å›, ì= !=K%2/ , …2å!C!å2=2%!=. 

b ãë="å 5 C!åä“2="ëå…= C!%ã!=ìì…=  !å=ë, ƒ=ö,   , …2å!C!å2=2%!= …= %KAå*2…%-

%!, å…2, !%"=……%ì  ƒ/*å C!%ã!=ìì, !%"=…,  . p=““ì%2!å…/ C!, ÷, …/ C%K3ä, "ø, å, * 

, “C%ëüƒ%"=…,þ %KAå*2%" " C!%ã!=ììå. o å!å÷, “ëå…/ "“å *ë=““/ %KAå*2%", 

C!åä“2="ëå…/ , .  ä=……/å ,  äåL“2",   …=ä …, ì, . b *%…öå C!, "åäå…= “Cåö, - , *=ö,   

C%ë3÷å……%ã% C!%ã!=ìì…%ã% C!%ä3*2=. 



p=K%2= …=C, “=…= …= 200 ë, “2=. , “%äå!›, 2 1 2=Kë, ö3  ,  37 !, “3…*%"  ,  

÷å!2å›åL. 

 


