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PROGRAM  ;  . 

 
 
 

BEGIN  END 

; 
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VAR  :  

, 
; 

 
 

 
 

 

 
  

 
 

: const i=2; a=4.15; 
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. 1.1). 

 

 =  
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integer/real sin(x) sin x real 
integer/real cos(x) cos x real 
integer/real ln(x) ln x real 
integer/real sqrt(x) x  

real 

integer/real arctan(x) arctg x real 
integer/real exp(x) ex real 
integer/real sqr(x) x2 integer/real 
integer/real abs(x) x  integer/real 
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-  
Read, readln, write, writeln. 
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.548c;5,17b;3,7x;5,2a  
 

const  
var y:real; 
begin end. 

 

 
var ,x,b,y : real; c: integer; 
begin a:=2.5; x:=7.3; b:=-17.5; c:=548; 
  y:=a sqr(x)+b  

 
l

 
 

 
 

 

writel
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begin write(text) end. 
. 

 
const a=2; b=5; c=4.2; 
begin write (a:2, b:2, c:5:2) end. 

b 

 

 
onst a=2; 

var b:integer; c:real; 
 

 
 

a= 2  b= 4 
c=1.414 
 

 
 

 
 
If B then S1; if B then S1 else S2, 
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for P:=NC to KC do A 
for P:=PC downto KC do A 
NC, KC  

 
   
   

 
var n, b: integer; 
begin for n:=1 to 10 do 
   begin b:= sqr (n); writeln (n:3, b:4) end 
end. 

 
While B do A 

 

 
var n,a: integer; 

 
   while n<=10 do 
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begin a:=sqr(n); writeln (n:3; a:4); n:=n+1 end  
end. 

 
 

REPEAT A1;A AN   UNTIL B, 
  

 

 
 

 
 

 
 
1.5  
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procedure  
 

 
 

;  ; 
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n  
var i,n,s,a:integer; 
procedure fact (k: integer; var j:integer); 
var i:integer; 
begin j:=1; 
for i:=1 to k do j:=j*i 
end; 
BEGIN read (n); s:=0; 
for i:=1 to n do begin 
fact (i,a);s:=s+a end; 

 
END. 
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function :

;;

 
 

 
 

 
 
 
 

 

 

 
var i,n,s: integer; 
function factor(k: integer):integer; 
var i,j:integer; 
begin i:=1; 
for j:=1 to k do i:=i*j; 
factor:=i; 
BEGIN read(n); s:=0; 
for i:=1 to n do s:=s+factor (i); 

 
END. 



16 
 

  
 

 
 

 

 
 F(x) = 0,    (2.1) 

F(x) 
, 

F(x) 
 

 
  (2.2) 

F(x

. 
 



17 
 

x  tgx = 0,           (2.3) 

. 

n
 

 
 
 

x1,x2], 

k   

 

ABROAD EQUIP1.PAS 
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F(x)  

c=(a + b)/2 F(c) 0 
F(x) 

 .  

 
 

 
 . 

 
-  
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DICH EQUIP.PAS. 
 

 
 

 
 x = f(x) (2.4) 

  x0  -
. 

x0 
x1 = f(x0) x1

x2 = f(x1) 
xn = f(xn-1). n  

 
 x0,x1 n,   (2.5) 

 
. 2.3. 

 



20 
 

 
 

 

.  
f(x)  

 
. 

xn = f(xn-1)  
   (2.6) 

 = f( ). 

 
 x = f(x

a;b  
- f(x a;b]; 
- f(x)  [a;b x  [a;b]; 
- q f (x)|  q < 1, 

x  [a;b] 
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  xn = f(xn-1) 
(n x0  [a;b]. 

 

|xn  xn-1|  (1 q)/q q 
f (x x  [a;b

-  

 
 

 

 
05.1xlnx3

. 

u(x)= -x
3
 

v(x)=lnx+1.5. 
.  

equip.pas  
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- 

x0=0, 
x9=1; 

- 

H=0.1; 
- 

E=0.0001; 
- 

m=30. 
 

 
x[1]=0,4510742     F(x)=-0.0004676. 

 
x[1]=0.4511557     F(x)=-0.0000564.  
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    (2.7) 

x1. 

 

   (2.8) 

xk 
 

 (2.9) 

xk. 
 

rk, 
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  (2.10) 

rk 
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N2 

 

=0.001. 
 

GAUSS.PAS.  

 
x[1]=2.293021; x[2]=-4.815522; x[3]=0.967185. 

2
- - 

ZEID.PAS 
n

m
E
(3.14). 

 
x[1]=2.293182, x[2]=-4,815438, x
-  
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- - y=a
bx - 
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  (2.16) 

b, 
F(x,a,b). 
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LAGR.PAS. 
2) 

MNK.PAS 

 
 

x 1 2 3 

y=f(x) 0.8 2.5 5.2 
 

 
 

 

,  
LAGR.PAS 

n
. 2.2: x0=1, x9=3, H=0.5. 

LAGR.PAS: 
X P PI PII 

1 0.8 1.2 1 
1.5 1.525 1.7 1 
2 2.5 2.2 1 

2.5 3.725 2.7 1 
3 5.2 3.2 1 

PI PII 
PL
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. 2.2. 
 

 

a=2.19, b=-
y=2.19x-

 
 

MNK.PAS 
n
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k=1 
y=2.2*x-1.566667  
s=0.16666667 

 k=2 
y=0.7920457*x^1.6973342 
 s=0.01252834 

x f(x) y x f(x) y 
1 0.8 0.63333 1 0.8 0.792046 
2 2.5 2.83333 2 2.5 2.568613 
3 5.2 5.03333 3 5.2 5.111924 
      
k=3 
y=0.3358132*exp(0.9359011x)  
s=0.23702824 

 

x f(x) y   
1 0.8 0.856159  
2 2.5 2.182786  
3 5.2 5.565034  

s 
 

k=2. 
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u=f(x1, x2 xn) n 

 n-
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N 4 
p1 p2 

s1, s2 s3. 

b1, b2 b3 

 11, 21, 31 
- 12, 22, 32. 

 
- -  
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1 2 

S1 -  2 1 20 
S2 -  10 20 200 

S3 -  5 20 100 
 10 12  

 
 x1 x2 

p1 p2

 

 

x1, x2

p1 p2

x1, x2  
F(x1, x2) = 10x1+12x2 max   

 
1. 

2x1 + x2  20 

2x1+x2 = 20
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2x1 + x2 = 20

2  0 + 0  20 0  20
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F(x1, x2) 
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10x1 + 12x2 = 0   
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0 ZOOM-ALL   

1 
ZOOM-MOVE  

 

2 
ZOOM-MOVE  

 

3 
ZOOM-MOVE  

 

4 
ZOOM-MOVE  

 

5 REFRESH   

6 
ZOOM-MOVE  

 

7 
ZOOM-MOVE  

 

8 
ZOOM-MOVE  

 

9 
ZOOM-MOVE  

 

+ 
ZOOM-IN  

 

- 
ZOOM-OUT - 

 

[Tab] 
 

[Shift+Tab] 
 

, , ,   

 
 



40 
 

STARK_ES 

 

Enter. 

 

 

Enter. 
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3.4.1  
 

 
. 
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STARK_ES 

 
 

 
. 

 r - 
 r-s - 

 

dr ds

dr dw
Alpha z  

x=0, y=0, z=0. 
x=1, y=0, z=0. 
x=0, y=1, z=0. 

dx=1, dy=1, d =0. 

 
x 1, 0 

grad  
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Rho=7.85

Rho=0. 

[Einz], 
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[Rz/t

 

 
0  OX, 
1 - OY, 
2 - OZ, 
3  OX, 
4 - OY, 
5 - OZ. 
 
3.4.6   
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u(x)=v(x .  
 

1-

 
1 2 3 4 5 6 7 8 9 0 

u(x) -x3 -cos(x) -cos(2x) cos2(x-2) -lg(x+3) -e  5sin(x) 3sin(3x) e-  -(x+7) 

2-

 
1 2 3 4 5 6 7 8 9 0 

v(x) -x2+1 -x2+2 ln(x)+1 2ln(x)+1 2x+0.5 x-4 2ln(x-1) 2x4-2.5 x2-7 0.5x-2 

 
 

. 2. 
 

1-

 

 2-

 

 

11 12 13 21 22 23 31 32 33 14 24 34 

1 0,21 -0,45 -0,20 0,30 0,25 0,43 0,60 -0,35 -0,25 1 1,91 0,32 1,83 

2 -3 0,5 0,5 0,5 -6 0,5 0,5 0,5 -3 2 -56,5 -100 -210 

3 0,63 0,05 0,15 0,15 0,10 0,71 0,03 0,34 0,10 3 0,34 0,42 0,32 

4 -0,20 1,60 -0,10 -0,30 0,10 -1,50 1,20 -0,20 0,30 4 0,30 0,40 -0,60 

5 0,20 0,44 0,81 0,58 -0,29 0,05 0,05 0,34 0,10 5 0,71 0,02 0,32 

6 -9,11 1,02 -0,73 7,61 6,25 -2,32 -4,64 1,13 -8,88 6 -1,25 2,33 -3,75 

7 0,06 0,92 0,03 0,99 0,01 0,07 1,01 0,02 0,99 7 -0,82 0,66 -0,48 

8 0,10 -0,07 -0,96 0,04 -0,99 -0,85 0,91 1,04 0,19 8 -2,04 -3,73 -1,67 

9 0,62 0,81 0,77 0,03 -1,11 -1,08 0,97 0,02 -1,08 9 -8,18 0,08 0,06 

0 0,63 -0,37 1,76 0,90 0,99 0,05 0,13 -0,95 0,69 0 -9,29 0,12 0,69 
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.  
 

1-

 
 

2-

 

 

X0 X1 X2 Y0 Y1 Y2 

1 0 1 2 1 0.09 0.8 1.9 

2 0 2 4 2 0.38 3.5 7.8 

3 0 3 6 3 0.85 8.7 18.4 

4 0 4 8 4 1.5 15 33 

5 0 5 10 5 2.6 24 51 

6 0 6 12 6 3.7 35 73 

7 0 7 14 7 4.8 50 95 

8 0 8 16 8 0.6 7 10 

9 0 9 18 9 0.8 8.5 15.8 

0 0 10 20 0 1.1 10.5 19 

 
 

.  
 

1-

 

 2-

 
 

11 12 21 22 31 32 b1 b2 b3 

1 2 1 10 20 5 20 1 20 160 100 

2 4 2 12 18 10 12 2 30 180 80 

3 2.5 1 14 10 6 10 3 25 160 80 

4 3 1 15 30 5 25 4 30 200 100 

5 2 1.5 10 15 6 18 5 20 180 90 

6 3 2 10 20 5 20 6 25 200 80 

7 2 2 10 12 5 20 7 30 160 100 

8 3 1 10 16 10 20 8 25 180 100 

9 3 2 20 30 5 10 9 30 160 80 

0 2 1 12 18 5 20 0 20 200 90 
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