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, .  
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b

a

aFbFdxxf )()()( , ,  F  

 f .  –  
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b

a
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. 

 NL   
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 NL  
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,  NL . 

 NL  
x

a

Cdttfdxxf )()( ,  RCCdttfdxxf
x

a

:)()( ,  a  – ,  x  – 

 E ,  f ,  

 NL   
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. 
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. ,  
z

zf 1)(  

0\CD , .  ( -

 f ) , 

 f . ,  
z

zf 1)(  

 0:\1 xxzD C  zzF ln)( ,  

0:\2 xxzD C  
z

zf 1)(  )ln()( zzF .  

 

, ,  

. 

 

. 

, C
xx

dx 1
2

, 
1

2

1

2
2 2

3
2
1110

xx
dx ,  

2
30 ,  

. 

 

Gran1, : I=1.048E05. 

 

Maxima:  

(%i1) integrate(1/x^2,x,-2,1); 

: “defint: integral is divergent.” 

 – ,  

 E ,  

.  

,  f  E :  

 ( )  E  

 E .  

 ( )  

: ,  

, ,  
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 NL  

  f ,  )( kxf  

];[ baxk : bxxxxxa nkk ...... 110 ,  ];[ 1kk xx  )(xf  

 )( kxf  )( 1kxf ,  )( kxf   

 f  ))(,( kk xfx , nk ,...,1,0  ( . 1). 

 
. 1. 

,  

 f  

))(()((
2
1)))(()((

2
1)( 11

1

0
kkiii

k

i
i xxxfxfxxxfxfxS , ];[ 1kk xxx , 1,...,1,0 nk . 

 )(xS . 1  

0)(xf , ];[ bax . 

NL  )(xf , ];[ bax ,  

,  )(xfn , 

 )(xf  ];[ ba ,  

 )(xFn  –  )(xfn  )(xF ,  

 )(xf .  0)(xf  
b

a

dxxfaFbF )()()(  

,  f ,  

OX  ax  bx . 

  NL -

 Gran1  NL . 

,  
2/

sin dxxx  Gran1 

 ( . 2) . 
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. 2. 

 

 f .  

 –  
x

a

dttfx )()(  

.  

 

. 

,  dxxx sin  

 MathCAD . 

)cos()sin(dx)sin( xxxxx  

 

) 

.  

,  

.  

. 

,  

 

 

)(/)()( zQzPzf : 

 

: 

Y(X)=x*sin(x) 

A=-1.5707963267949, 

B=3.14159265358979, 

I=4.142 

_____________________ 
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1.  )(/)( zQzP ,  )(zP  )(zQ  

 )(zR  –  

)(/)( 11 zQzP  – . 

2.  )(1 zQ  kv
kcz )( ,  kc  – 

 kv  )(1 zQ . 

3.  kv
kcz )(  

kv

i
i

k

k
i

cz
A

1

)(

)(
, 

nk ,1 . 

4.  
n

k

v

i
i

k

k
i

k

cz
A

zQ
zP

1 1

)(

1

1

)()(
)( . 

5.  

 )(1 zP . 

6. ,  

 )(k
iA . 

7.  )(k
iA  4  

 
)(
)(

)()(
1

1

zQ
zP

zRzf : 
n

k
i

k

v

i

k
i cz

dzAdzzRdzzf
k

1 1

)(

)(
)()( . 

8.  
)(
)()(

zQ
zPzf  )(zP  )(zQ ,  

 

 
i

kcz
dt

)(
 i

kcz
dt

)(
,  

 kc  kc . 

 

,  Maxima. 

 Maxima  dz
zz

zz
24

4 1  

. 

1. : 

(%i1) divide(z^4-z-1,z^4+z^2); 

(%o1) ]1,1[ 2 zz  
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, 24

2

24

4 111
zz

zz
zz

zz . 

2.  24 zz : 

(%i2) gfactor(z^4+z^2); 

(%o2) )%)(%(2 izizz  

3, 4. : 

(%i3) A1/z^2+A2/z+A3/(z-%i)+A4/(z+%i)=(z^2+z+1)/z^2/(z-%i)/(z+%i); 

(%o3) 
)%)(%(

1
%
4

%
321

2

2

2 izizz
zz

iz
A

iz
A

z
A

z
A  

5.  

: 

(%i4) multthru(z^2*(z-%i)*(z+%i),%o3); 

(%o5) 11)%)(%(2)%)(%(3)%(4)%( 222 zzAizizAizizzAizzAizz  

6. ,  

0z , iz , iz  1z : 

(%i6) solve([ev(%o5,z=0),ev(%o5,z=%i),ev(%o5,z=-%i),ev(%o5,z=1)]); 

(%o7) ]]11,
2
13,

2
14,12[[ AAAA  

7.  24

4 1)(
zz

zzzf  

: 

(%i8) f:1-lhs(%o3),%o7; 

(%o8) 111
)%(2

1
)%(2

1
2zziziz

 

(%i9) integrate(%,z); 

(%o9) 
z

zziziz 1)log(
2

)%log(
2

)%log(  

,  Maxima  log , 

:  

C
z

zzizizdz
zz

zz 1ln
2

)ln(
2

)ln(1
24

4
, CC , 

 })0:{}0:{}0:({ xizzxizzxzz\z C  ( . 3),  

,  [4]. 
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. 3. 

8.  

, .  

, . 

 Maxima: 

(%i10) logcontract(log(z+%i)+log(z-%i)),expand; 

(%o10) )1log( 2z  

: C
z

zzzdz
zz

zz 1ln)1ln(
2
11 2

24

4
 

 })1||,:{}0:({ yiyzzxzz\z C  ( . 4). 

 
. 4. 

 

 1  2. 

 1 

   
),...,,()( 21 ruuuRxf , 

k

k

n
m

k dcx
baxu , rk ,...,2,1  

0bcad , Zkm , Nkn  
rk ,...,2,1  

: pt
dcx
bax ,  

),...,,( 21 rnnnp  

pnm bxaxxf )()(  0ab , m , n  Qp . 
 f  

 
 

,  
 

: 1) Zp , 2) 

: 
1) ktx ,  k  –  

 m  n ;  
2) sn tbxa ,  s  –  
p ; 
3) nsn xtbxa ,  s  – 

 p ; 
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Z
n

m 1  

3) Zp
n

m 1  

),()( 2 cbxaxxRxf  0a , 042 acb  
 );( ,  

 02 cbxax ,  
);(x  

: 
1) xatcbxax2 ,  0a ; 
2) cxtcbxax2 ,  0a  
 0c ; 

3) )( 0
2 xxtcbxax ,  0x  – 

 
 cbxax2 ; 

 

 2 

   
)(xP  – , )(x  – 

 axe  axcos ,  axsin  
: 

)(xPu , dxxdv )(  
)()()( xxPxf  

)(xP  – , )(x  – 
 xln  axarcsin ,  

axarccos ,  axarctg ,  
axarcctg  

: 
)(xPu , dxxdv )(  

)()( axeRxf  0a  : teax  
)cos,(sin)( axaxRxf  

)
2

(tg1
axR  

0a  : 
tax

2
tg  

)cos,(sin)( axaxRxf  ),(),( vuRvuR , 0a  : taxcos  
)cos,(sin)( axaxRxf  ),(),( vuRvuR , 0a  : taxsin  
)cos,(sin)( axaxRxf  ),(),( vuRvuR , 0a  : taxtg  taxctg  

)cos,sin)( xxxf   ,  
 

: tx2sin  

)()()( xxxf  )(x  –  axcos  axsin  
)(x  –  bxcos  bxsin , 
0a , 0b  

 )()( xx  
, : 

xbabxax )(sin(
2
1cossin  ))sin( xba  

. . 
)()()( xxxf  )(x  –  axe , )(x  –  

bxcos  bxsin , 0a , 0b  
 

,  
 axeu  

 

, 

,  (  

, ) ,  
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,  

,  

, , , ,  

. 

 Maxima  

.  

 integrate. , 

(%i1) 'integrate(sqrt(x)/(2+sqrt(x)),x); 

(%o1) dx
x

x
2

 

(%i2) %,nouns; 

(%o2) )2log(8)2()2(8 2 xxx  

 

: 

(%i3) integrate(((x+1)^2/(x-1)^5)^(1/3),x); 

(%o3) dx
x
x

3/5

3/2

)1(
)1(  

: 

(%i4) changevar(%,(x+1)/(x-1)=t^3,t,x); 

(%o4) dt
t

t
1

3 3

4
 

(%i5) %,nouns,expand; 

(%o5) 
2

3)1log(
3

1
3

2atan3
2

)1log( 22 ttttt  

: 

(%i6) %,t=((x+1)/(x-1))^(1/3); 

(%o6) 3/2

3/2

3/1

3/1

3/1

3/13/1

3/1

3/2

3/2

)1(2
)1(31

)1(
)1(log

3
1

)1(3
)1(2atan3

2

1
)1(
)1(

)1(
)1(log

x
x

x
x

x
xx

x
x
x

 

 Maxima  

 

byparts1(x,u,dv):=(dv:integrate(dv,x),u*dv-’integrate(dv*rat(diff(u,x)),x)), 

 bypart1.mac .  
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,  

(%i7) 'integrate(log(x+sqrt(1+x^2)),x); 

(%o7) dxxx )1log( 2  

(%i8) %,nouns; 

(%o8) xxxxxdx
xxx

x )atan()1log(
)1(

2
32/32  

, .  

: 

(%i9) load(bypart1)$ 

(%i10) byparts1(x,log(x+sqrt(1+x^2)),1); 

(%o10) dx
x

xxxx
1

)1log(
2

2  

(%i11) %,nouns; 

(%o11) 1)1log( 22 xxxx  

 MathCAD  

,  Maxima.  

 

. ,  

 dxxx arctg . 

1. , : 

xxxf atan:)( . 

2.  )(tx = g , ,  

 )(xht .  

 solve. 
2:)( ttg   xxh :)( . 

3.  )(1 tf .  

, ,  – .  

.  simplify  

 

 assume. ,  
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, ,  Ctrl + 

Shift +  .  . 

)atan(2)())((:)(1 20,assume
simplify tttg

dt
dtgftf t . 

4.  )(tG  t  : 

3
)atan(2

33
)1ln()(1:)(

3220,assume

simplify

ttttdttftG
t . 

5.  x   

)(xF : 

3
)atan(2

33
)1ln(simplify))((:)(

2
3

xxxxxhGxF . 

 

.  

 

 – ,  
b

a

dxxf )(  

 – .  1823 . ,  

 )(xf , ];[ bax ,  
b

a

dxxf )(  

 
1

0
)(

n

k
k

n
abaf

n
ab ,  

1

0
)(lim)(

n

k

b

a
n

k
n

abaf
n

abdxxf  

 
b

a

dxxf )(  )(xf , ];[ bax . 

 1853 . .  

 
b

a

dxxf )(  
1

0

* )(
n

k
kk xxf , 

 bxxxxxa nkk ...... 110 , kkk xxx 1 , ];[ 1
*

kkk xxx  0max
10 knk

x . .  

 (  

.   R - ) , 

 R . 

,  f  ];[ ba ,  
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, . . ,  

 R . 

,  R  

.  

 

, . , . , 

. . 

 (  R -

), ,  

,  MathCAD. 

,  R -

 R .  

 )sin1()( xxxf  ]3;0[];[ ba .  

 n   kx ,  kc   

. 
))sin(1(:)( xxxf      0:a      3:b      6:n      nk ..0:  

n
abkakx :)(      

2
)1()(:)( kxkxkc      )()1(:)( kxkxkx  

1

0
)())((:)(

n

k
kxkcfnS      

b

a

dxxfI )(:      100
)(

:
I

InS  

 )(nS ,  

 ( )  I  

  (%)  InS )( . 

882.54)(nS       838.53I       938.1  

 ( . 5),  ))(( kcf , )(tf ,   

 )(kc , t  a  b  t . 
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. 5. 

, , : 1)  

, 2)  “ ...”, 3)  “  X-Y” 

 “ ”, 4)  

”  “ ”,  

; 5)  “ ” . 

, 

 )(nS  I   n . ,  

25:n ,  ( . 6): 
926.53)(nS      838.53I      163.0  
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. 6. 

, .  

 ];[ ba  )(xf  

. 

,  MathCAD, –  

 

. 

 n  ,  

.  

. 
))sin(1(:)( xxxf        0:a        3:b  

n
abkankx :),(        

2
),1(),(:),( nkxnkxnkc   

),(),1(:),( nkxnkxnkx        
1

0
),()),((:)(

n

k
nkxnkcfnS     

2
)23(3simplify)(lim nS

n
       

2
)23(3)(

b

a

dxxf   

  R  

: R  –  I ,  

 
1

0

* )(
n

k
kk Ixxf ,  

,  T  (  knk
xT

10
max)( ) 
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.  ];[ 1
*

kkk xxx  

. ,  

,  

, ,  

. 

, ,  R ,  

,  R ,  

R . 

,  f  ];[ ba ,  

 (T )  bxxxa n...10  
1

0

* )(
n

k
kk xxf  

 ];[ 1000 kkk xxx : ,  
00

)( kk xxf  

 )(/1 T ,  0)(T . 

 
1

0
)(

n

k
kk xxf  

 I ,  f   R - . 

,  R - , 

,  “ ”  

”  

, ,  T . 

 “ ”  “ ” : 

 – )(TS  – )(TS . ,  0)()( TSTS  

 R - . 

 R - ,  

 ];[ ba ,  0)( nT  

)(n . 

, .  )( nT  ];[ ba  n  

 k
n

abaxk , nk ...,,1,0 . 
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,  )( nT ,  

 0)( nT , )(n ,  )( nTS  I ,  0n ,  

 )( nTS  I  

 )( nT  ];[ ba ,  0)( nT , n . 

,  

,  

. ,  

 ];[ ba  n , . . 

 )( nT , , , R -

 f , .  

, ,  f  R -

 ];[ ba .  

R- , ,  

,  

, , ,  

. 

 R  

, ,  

.  

 “ ” ,  

 R .  “ ” 

 R - .  

,  

. 

 R : 

 ,  R .  

 R ,  R -

,  R  –  

; 



19 

 ,  R - .  

 R -  – 

,  R  

R - ,  

 R ; 

  

 –  

. 

 R  

, ,  

 

.  

 

 

. 

 

 R . 

 Gran1  

. ,  

. 

.  }20],2;1[:),{(1
xyxyx   ],2;1[:),{(2 xyx  

}230 xy . ,  1S  

 2S  12 : SS . 

.  “  

” ,  

 ( . 7).  

 1  2  ( . 8): 
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        . 7                                                        . 8. 

 

 98373.1:95112.5: 12 SS  99999.2 . 

,  3  

.  610 ,  

,  

. 

 Maxima  

 R ,  R . 

,  Maxima  changevar,  

,  R . 

, 

(%i1) ’integrate(sqrt(%e^x-1),x,0,log(2)); 

(%o1) 
)2log(

0

1 dxe x  

(%i2) changevar(%,%e^x-1=t^2,t,x); 

(%o2) 
0

1
2 1

2 dt
t

tt  

(%i3) assume(t<0)$ 

(%i4) %o2,simp; 

(%o4) 
0

1
2

2

1
2 dt

t
t  

(%i5) %,nouns; 

(%o5) 
2

4  
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,  

 integrate. 

 changevar ,  

:  

(%i1) ’integrate(x^2,x,1,2)$ 

(%o1) 
2

1

2 dxx  

(%i2) changevar(%,x^2=t,t,x); 

(%o2) 
4

1
2
1 dtt  

, ,  

, .  

 changevar. 

 R  

MathCAD, ,  

. 

,  
3

1
4

29 dx
x

x  

. . 

4

29:)(
x

xxf        1:a      3:b  

)sin(3:)( ttg  

 1a  1b , 

 )(tg  ( . 9): 

3
1asin

3
1asin

solve)( atg        
2

solve)( btg  

3
1asin:1a      

2
:1b  

 )(2 tf  )()(1 tdgtf , 

 

)cos(3)(:)( ttg
dt
dtdg      4

2

)sin(27
)sin(1

))((:)(1
t
t

tgftf  

. 9. 
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 )(1 tf ,  MathCAD  

, : 

4)sin(27
)cos(:)(1
t

ttf  

4

2

)sin(9
)cos()()(1:)(2
t

ttdgtftf  

, : 
1

1

)(2:
b

a

dttfI        
27

216I  

 MathCAD  

!  

MathCAD : 

3

3

4

2

)sin(3
)cos(

)sin(
)cos(

t
tdt

t
t  

,  “ ”. 

,  MathCAD  R -

, ,  

 

. 

 1894 .  

,  ( ) 

 );[ ba ,  ba .  ( )  );[ ba  –  

ab ,  ,  

. .  

 ( )  );[ ba  )()( agbg ,  )(xg , 

);(x , – . ,  xxg )( ,  abagbg )()(  – 

 );[ ba  – . , 

.  

.  (  

)  

 

: 
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1

0
)()(

n

k
kk xgxf ,  bxxxa n...10  – 

)(T  ];[ ba , ];[ 1kkk xxx  – ,  )()()( 1 kkk xgxgxg  – 

 ],[ 1kk xx ; 

 ,  )(T , 

;  

  f  g  
b

a

xdgxfS )()()( ,  f  gS  

);[ ba ; 

  gS -  R - ; 

 ; 

  R ,  

 f  R -  );[ ba ,  
x

a

baxdttagxg ];[,)()()( : 

b

a

b

a

dxxxfRxdgxfS )()()()()()( . 

. .  

  – ,  

. , 

,  

. ,  

,  

. 

 

,  

 ba; ,   

.  

1823 . . 

 f : 1)  

 );[ ba , ba ; 2)  ];( ba , ba .  



24 

 
b

a

dxxf )(  f : 1)  

 ];[ ca ,  bca ; 2)  ];[ bc ,  bca . 

,  R ,  
1

0
x

dx , 
1 x

dx , 
0

1
x

dx  
1

x
dx ,  

 
1

0
1sin
x

dx ,  
x
1sin

1  

 ]1;[c , 10 c . 

 
b

a

dxxf )(  );[ ba  (  ];( ba ) 

  I ,    

,  
c

a
bc

dxxfI )(lim
0

 ( dxxfI
b

c
ac

)(lim
0

).  
b

a

Idxxf )( . 

, ,  

 (  

 
b

a

dxxf )( ) . 

 

 (  

). ,  

 

. 

,  Maxima  

. 

: 

(%i1) 'integrate(1/(x^3+1),x,0,inf)=integrate(1/(x^3+1),x,0,inf); 

(%o1) 2/3
0

3 3
2

1
1 dx

x
 

(%i2) 'integrate((2*x-1)/(x^4+1),x,minf,inf)=integrate((2*x-1)/(x^4+1),x,minf,inf); 

(%o2) 
21

12
4 dx

x
x  

(%i3) 'integrate(1/x^(1/3),x,-1,8)=integrate(1/x^(1/3),x,-1,8); 
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(%o3) 
2
918

1
3/1 dx

x
 

(%i4) 'integrate(x^2/sqrt(9-x^2),x,-3,3)=integrate(x^2/sqrt(9-x^2),x,-3,3); 

(%o4) 
29

3

3
2

2
dx

x

x  

, ,  Maxima  

,  

, .  

 (% 1) – (% 4), : 

(%i1) ’limit(integrate(1/(x^3+1),x,0,b),b,inf); 

Is b positive, negative, or zero? p; 

(%o1) 2/3

2

323
)1log(

3

3
332atan

6

1log
lim b

b
bb

b
 

(%i2) 'integrate(1/(x^3+1),x,0,inf)=ev(%o1,nouns,ratsimp); 

(%o2) 2/3
0

3 3
2

1
1 dx

x
 

(%i3) ’limit(integrate((2*x-1)/(x^4+1),x,a,0),a,minf)+ 

’limit(integrate((2*x-1)/(x^4+1),x,0,b),b,inf),logcontract; 

Is a positive, negative, or zero? n; 

Is b positive, negative, or zero? p; 

(%o3) 

2/7

2/52/72/7
2/3232/34

2/3232/34

2

2)12atan()24()12atan()42(
1242
1242loglim aa

aaaa
aaaa

a

 

2/7

2/52/72/7
2/3232/34

2/3232/34

2

2)12atan()24()12atan()42(
1242
1242loglim bb

bbbb
bbbb

b

 

(%i4) 'integrate((2*x-1)/(x^4+1),x,minf,inf)=ev(%o3,nouns,ratsimp); 

(%o4) 2/3
0

3 3
2

1
1 dx

x
 

(%i5) ’limit(integrate(1/x^(1/3),x,-1,a),a,0,minus)+ 

’limit(integrate(1/x^(1/3),x,c,8),c,0,plus); 
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Is a+1 positive, negative, or zero? n; 

Is c-8 positive, negative, or zero? n; 

Is c positive, negative, or zero? p; 

(%o5) 
2
3

2
3lim

2
36lim

3/2

0

3/2

0

ac
ac

 

(%i6) 'integrate(1/x^(1/3),x,-1,8)=ev(%o5,nouns,ratsimp); 

(%o6) 
2
918

1
3/1 dx

x
 

(%i7) ’limit(integrate(x^2/sqrt(9-x^2),x,a,0),a,-3,plus)+ 

’limit(integrate(x^2/sqrt(9-x^2),x,0,c),c,3,minus); 

Is a positive, negative, or zero? n; 

Is a+3 positive, negative, or zero? p; 

Is c positive, negative, or zero? p; 

Is c-3 positive, negative, or zero? n; 

(%o7) 
2

3
asin99lim

2
3

asin99lim 2
3

2
3

cccaaa
ca  

(%i8) 'integrate(x^2/sqrt(9-x^2),x,-3,3)=ev(%o7,nouns,ratsimp); 

(%o8) 
29

3

3
2

2
dx

x

x  
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 f  ba;  
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a

dxxf )(  kx , nk ,0 ,  

bxxxa n...10 ,  
1

)(
k

k

x

x

dxxf  

f  );[ 1kk xx  ];( 1kk xx .  
b

a

dxxf )(  

,  
1

)(
k

k

x

x

dxxf , 1,0 nk . 
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k

k

dxxfdxxf
1

0

1

)()( ,  

b

a

dxxf )(  
1

)(
k

n

x

x

dxxf . 

,  
1

)(
k

k

x

x

dxxf  

,  
b

a

dxxf )(  

. 

  

. 

,  
1

1
x

dx  

1

1

00
0)ln1ln1ln(lnlim)(lim

x
dx

x
dxI . 

 

, Maxima) , 

. 

, ,  Maxima  

 integrate,  

. 

 
b

a
x

dx , 0a , 0b .  

: 

(%i1) [assume(a<0),assume(b>0)]$ 

(%i2) integrate(1/x,x,a,b); 

Principal Value 

(%o2) iab )log()log(  

(%i3) rectform(%); 

(%o3) )log()log( ab  
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,  Maxima  

, . 

, : 

(%i4) 'integrate(1/x,x,a,-r)+'integrate(1/x,x,r,b)= 

integrate(1/x,x,a,-r)+integrate(1/x,x,r,b); 

Is r + a positive, negative, or zero? n; 

Is r positive, negative, or zero? p; 

Is a positive, negative, or zero? n; 

Is r - b positive, negative, or zero? n; 

(%o4) )log()log(11 abdx
x

dx
x

r

a

b

r

 

: 

(%i5) 'integrate(tan(x),x,-%pi/2,%pi/2)=integrate(tan(x),x,-%pi/2,%pi/2); 

(%o5) 0)tan(
2

2

dxx  

, .  

,  

. , 

: 

(%i6) 'integrate(sin(x)/cos(x),x,-%pi/2,%pi/2)= 

integrate(sin(x)/cos(x),x,-%pi/2,%pi/2); 

Principal Value 

(%o6) )1log(
)cos(
)sin(2

2

dx
x
x  

, ,  

. : 

(%i7) 'integrate(tan(x),x,-r,r)=integrate(tan(x),x,-r,r); 

(%o7) 0)tan(
r

r

dxx  

. 
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, , ,  

: 

(%i8) 'integrate(cot(x),x,0,%pi)=integrate(cot(x),x,0,%pi); 

Principal Value 

(%o8) 0)cot(
0

dxx  

, 

, ,  

, , ,  

.  

, : ,  

,  

,  

, , . 

,  

 ( ),  

 XOY  (  C ).  t  

 t )  tM  

)(),( tytx  (  )()()( tyitxtz .  

,  

 ( ) t ,  

. 

 

, ,  

, , ),  

, , .  

,  [3, . 266]  

, , ,  

 OX ,  XOY ,  OXYZ ,  

 C ,  

. 
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1

0

1

0
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n

k

n

k
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 MathCAD, , 
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dx
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4
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4
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 10:N ,  
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 ]4;0[  ( ) ( . 12).  

 
. 12. 

: 701.4L . 

 MathCAD,  

 

. : )(2:)( 44
xx

eexf  ];[ ba : 0:a , 

4:b . : 701.4L . 
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 Gran1  
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xy 1sin , ]1;0(x , 0)0(f  ( . 13). 
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 MathCAD, -
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. 14. 
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dttrS 2)(
2
1:      

16
S  

, , 

,  

.  

 

. ,  R -

, . 

 

. 

 Gran1  

. ,  

, .  Gran1 

 

. 

1 : xy sin , ]2/;0[x   4674.21xV , 

2 : xy arcsin , ]1;0[x   373.22 yV . 
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. 15.                                                 . 16. 

 ( . . 15, 16), 

,  Gran1,  
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, , MathCAD, 

. 

 MathCAD,  

. 17) . 

)cos())sin(1.1(:)( xxxf     0:a    2:b     
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dxxfV 2)(
     233.27V  
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 ];[ ba ,  ]);([ baWW ,  

 ];[ ba  W  
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n
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kk WxxWbaW

1
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1
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 )(T  ];[ ba  bxxxa n....10 ; 

2)  kkk xxW )( * ,  )( *
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 )(x , ];[ bax ; 

3)  W  
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* )(]);([
n
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kk xxbaW ; 

4) ,  k
n

k
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xxbaW )(lim]);([
1

0

*
0)(

,  

 W ,  
b

a

dxxbaW )(]);([ ; 

5) . 

,  

, ,  

,  

. 

 

. 

 Maxima  

 i ,  

. ,  

,  tatx cos)( , tbty sin)( , ];0[t ,  

 OX ,  dttytxtyS )()()(2 22 : 

(%i1) apply(assume,[a>0,b>0,a>b])$ 

(%i2) integrate(2*%pi*b*sin(t)*sqrt(a^2*sin(t)^2+b^2*cos(t)^2),t,0,%pi); 
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