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Рисунок 1. Модель 

одного подвижного 

звена экзоскелета с 

массами в шарнирах-

суставах и между ними 

                

 

а)                                          б) 

Рисунок 2. Модель экзоскелета с двумя 

подвижными звеньями 

 



T = 
2

1
ζ1(

2
1l
  + l1

2 2
1 ),   П = η1gl1S1,   ζ1 = m11

2
11n  + m12,   

η1 = m11n11 + m12, 

(1) 

 

l1
2ζ1 1  + gl1η1C1 + 2l1ζ1 11

l  = M1,         – l1ζ1
2
1  + 

gη1S1 + ζ1 1l
  = F1 

(2) 

 

,
011 = ,

011 = ,
011 ll =

011 ll  = ,    где: C1 = cosφ1, S1 

= sin1. 

(3) 

 



φ

φ 

T = 
2

1
[(m11n11

2 + m12 + m20)(
2

1l
  + l1

2 2
1 ) + m21(( 1l

 S1 ± 2l
 n21S2 + l1C1 1  ± 

± l2n21C2 2 )2 + ( 1l
 C1 ± 2l

 n21C2 – l1S1 1    l2n21S2 2 )2) + m22(( 1l
 S1 ± 2l

 S2 + 

+ l1C1 1  ± l2C2 2 )2 + ( 1l
 C1 ± 2l

 C2 – l1S1 1    l2S2 2 )2)], 

(4) 

 

(ζ1 + 2)l1
2

1  ± l1l2η2C12 2  ± l1l2η2S12
2
2  + (η1 + 2)gl1C1 + 

+ 2(ζ1 + 2)l1 1l


1  ± 2l1η2C12 2l


2    l1η2S12 2l
  = M1 – M2, 

 

± l1l2η2C12 1  + ζ2l2
2

2    l1l2η2S12
2
1  ± η2gl2C2 + 

± 2l2η2C12 1l


1  + 2ζ2l2 2l


2  ± l2η2S12 1l
  = M2, 

(5) 

± l2η2S12 2  – (ζ1 + 2)l1
2
1    l2η2C12

2
2  + (η1 + 2)gS1 + 

± 2η2S12 2l


2  + (ζ1 + 2) 1l
  ± η2C12 2l

  = F1, 
 

  l1η2S12 1    l1η2C12
2
1  – ζ2l2

2
2  ± 

± η2gS2   2η2S12 1l


1  ± η2C12 1l
  + ζ2 2l

  = F2, 

Cj = cosφj,   Sj = sinj,   (j = 1,2),   C12 = cos(1 – 2),   S12 = sin(1 – 2), 

ζ1 = m11
2
11n  + m12,   ζ2 = m21

2
21n  + m22, 

η1 = m11n11 + m12,   η2 = m21n21 + m22,   2 = m20 + m21 + m22. 
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Рисунок 3. Модель 

одного звена 

экзоскелета переменной 

длины 

    

 

а)                                                б) 

Рисунок 4. Модель двух звеньев экзоскелета 

переменной длины, шарнирно соединенных между 

собой 

 

l(t) = l1 + 1(t). (6) 

 

V 2 = (1 + x)2 2
1  + 2

1
 , (7) 

 







   

)3(])[(2 2
111

2
11

2
1

0

1
2
11

2
1

2
1

2
1

0

1
2

11

llmmdxxdxVT

ll

+++=++==   . (8) 

 

I1 = m1l1
2/3. (9) 

 

2/)( 1
2
1111

2
11

2
1 ImmT ++=  ,  где: 1 = 11 l+ . (10) 

 

ζ1 1  + gν1C1 + 2η1 1


1  = M1,             – η1
2
1  + gm1S1 + m1 1

  = F1, (11) 

где: ζ1 = I1 + m11(l1 + 1), η1 = m1(l1/2 + 1), ν1 = m1(l1 + 1), C1 = cosφ1, S1 = sin1. 



2/)( 1
2
1111

2
11

2
11 ImmT ++=  ,  где: 1 = 11 l+ . (12) 

 

VB
2 = 1

2 2
1  + 2

1
 ,  где: 1 = 11 l+ . (13) 

 

V2
2 = 1

2 2
1  + 2

1
  + (2 + x)2 2

2  + 2
2

  + 

+ 2[(±2 2 1
  – 1 1 2

 ) 
12S  + (±12 1 2  + 1


2

 ) 
12C ], 

(14) 

 
где: 1 = 11 l+ , 2 = 22 l+ , ( )2112 cos = C , ( )2112 sin = S . 

+++++= 2/])([ 2
2
2222

2
2

2
12

2
1

2
2

2
122 ImmmT   

+ m2(±21 2 1
  – 1 1 2

 ) 
12S  + m2(±121 1 2 + 1


2

 ) 
12C , 

(15) 

 
где: 1 = 11 l+ , 2 = 22 l+ , 21 = 222 l+ , ( )2112 cos = C , ( )2112 sin = S . 

ζ1 1  ± ν22

12C 2  + g(ν1 + ν12)C1 + 2(η1 + ν12) 1


1  ± 

±2ν12

12C 2


2  + ν22


12S

2
2  – ν12


12S 2

 = M1 – M2, 
(16) 

±ν22

12C 1 +ζ2 2  ± gη2C2 ± ν2


12C 1


1 +2η2 2


2    ν22


12S

2
1  ± ν2


12S 1

 =M2, (17) 

– (η1 + ν12)
2
1  – η2


12C

2
2  + g(m1 + m2)S1 ± 2m2


12S 2


2  ± η2


12S 2  + 

+ (m1 + m2) 1
  + m2


12C 2

  = F1, 
(18) 

–ν12

12C

2
1 –η2

2
2  ± gm2S2 – 2m2


12S 1


1  – ν12


12S 1  + m2


12C 1

  + m2 2
  = F2, (19) 

 



: ζ1 = I1 + m111 + m21
2, ζ2 = I2 + m222, η1 = m111, η2 = m221, ν1 = m11, 

ν2 = m22, ν12 = m21, ν22 = m2121, 1 = 11 l+ , 2 = 22 l+ , 11 = 211 l+ , 

21 = 222 l+ , Cj = cosφj, Sj = sinj, j = 1,2; ( )2112 cos = C , ( )2112 sin = S . 



ξ ξ





l(t) = l1 + 11(t) + 12(t). (20) 

 



 

 

ξ ξ
ξ ξ

V 2 = (11 + x)2 2
1  + 2

11 , (21) 

 

)3(])[(2 2
1111

2
111

2
1

0

1
2
111

2
11

2
1

2
11

0

1
2

11

llmmdxxdxVT
ll

+++=++==   . (22) 

 

I1 = m1l1
2/3. (23) 

 

2/][ 1
2
11111

2
11

2
11 ImmT ++=  , где: 1 = 111 l+ . (24) 

 

ζ1 1 + gm111C1 + 2m111 11 1 = M1, m1 11 + gm1S1 – m111
2
1 = F11, 0 = F12, (25) 

 ζ1 = I1 + m1111, 1 = 111 l+ , 11 = 2111 l+ , C1 = cosφ1, S1 = sin1. 







 

  

2/][ 1
2
11111

2
11

2
111 ImmT ++=  ,   где: 1 = 111 l+ . (26) 

 

VB
2 = 12

2 2
1  + 2

12 ,    где: 12 = 12111 ++ l , 12  = 11  + 12 . (27) 

 

V2
2 = 12

2 2
1  + 2

12  + (21 + x2)
2 2

2  + 2
21  + 2{[±(21 + x2) 12 2  – 

– 12 21 1 ] 
12S  + [±(21 + x2)12 1 2  + 12 21 ] 

12C }, 
(28) 

 12 = 12111 ++ l , 12  = 11  + 12 , ( )2112 cos = C , ( )2112 sin = S . 



+++++= 2/])([ 2
22

2
2221

2
1

2
12

2
21

2
1222

 ImT  m2[(±21 12 2  – 

– 12 1 21 ) 
12S  + (±1221 1 2  + 2 12 21 ) 

12C ], 
(29) 

 12 = 12111 ++ l , 2 = 221 l+ , 21 = 2221 l+ , 12  = 11  + 12 . 

              
а)                                                   б) 

ζ1 1  ± m21221

12C 2  + g(m111 + m212)C1 + (2m111 + 2m212) 11 1  + 

+2m212 12 1 ± 2m212

12C 21 2 + m21221


12S 2

2 – m212

12S 21  = M1 – M2, 

 

(30) 

± m21221

12C 1  + ζ2 2  ± gm221C2 ± 2m221


12C ( 11  + 12 ) 1  ± 

± 2m221 21 2    m21221

12S 2

1  ± m221

12S ( 11  + 12 ) = M2, 

 

(31) 

± m221

12S 2  – (m111 + m212)

2
1  – m221


12C

2
2 + g(m1 + m2)S1 ± 

± 2m2

12S 21 2  + (m1 + m2) 11  + m2 12  + m2


12C 21  = F11, 

(32) 

– m221

12S 2  – m212


12C

2
1  – m221

2
2  ± gm2S2 + 

+ 2m2

12S 21 2  + m2( 11  + 12 ) + m2


12C 21  = F12, 

(33) 

– m212

12S 1  – m212


12C

2
1  – m221

2
2  ± gm2S2 – 

–2m2

12S ( 11  + 12 ) 1  + m2


12C ( 11  + 12 ) + m2 21  = F21, 

(34) 

0 = F22, (35) 

 ζ1 = I1 + m1111 + m212
2, ζ2 = I2 + m2212, 1 = 111 l+ , 11 = 2111 l+ , 

12 = 12111 ++ l , 2 = 221 l+ , 21 = 2221 l+ , Cj = cosφj, Sj = sinj, j = 1,2, 

( )2112 cos = C , ( )2112 sin = S . 



ζ1 1  ± m21221

12C 2  + g(m111 + m212)C1 + (2m111 + 2m212) 11 1  + 

+2m212 12 1 ± 2m212

12C 21 2 + m21221


12S 2

2 – m212

12S 21  = M1 – M2, 

 

(30) 

± m21221

12C 1  + ζ2 2  ± gm221C2 ± 2m221


12C ( 11  + 12 ) 1  ± 

± 2m221 21 2    m21221

12S 2

1  ± m221

12S ( 11  + 12 ) = M2, 

 

(31) 

± m221

12S 2  – (m111 + m212)

2
1  – m221


12C

2
2 + g(m1 + m2)S1 ± 

± 2m2

12S 21 2  + (m1 + m2) 11  + m2 12  + m2


12C 21  = F11, 

(32) 

– m221

12S 2  – m212


12C

2
1  – m221

2
2  ± gm2S2 + 

+ 2m2

12S 21 2  + m2( 11  + 12 ) + m2


12C 21  = F12, 

(33) 

– m212

12S 1  – m212


12C

2
1  – m221

2
2  ± gm2S2 – 

–2m2

12S ( 11  + 12 ) 1  + m2


12C ( 11  + 12 ) + m2 21  = F21, 

(34) 

0 = F22, (35) 

 ζ1 = I1 + m1111 + m212
2, ζ2 = I2 + m2212, 1 = 111 l+ , 11 = 2111 l+ , 

12 = 12111 ++ l , 2 = 221 l+ , 21 = 2221 l+ , Cj = cosφj, Sj = sinj, j = 1,2, 

( )2112 cos = C , ( )2112 sin = S . 







 
а)                         б) 

T = 
2

1
ζ1(

2
1l
  + l1

2 2
1 ),       П = η1gl1S1, 

ζ1 = m10n10
2 + m11n11

2 + m12n12
2, η1 = m10n10 + m11n11 + m12n12, S1 = sin1, 

(1) 
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2
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0
ii nm , θi = 

−

=


1

0
im , Ci = cosi, Si = sini, 

Cij = cos(i – j), Sij = sin(i – j), (i = 1,…,n; j = 1,…,n). 

(2) 

 

 

l1
2ζ1 1  + gl1η1C1 + 2l1ζ1 11

l  = M1,         – l1ζ1
2
1  + gη1S1 + ζ1 1l

  = F1 (3) 

 

,
011 = ,

011 = ,
011 ll =

011 ll  = , (4) 

 C1 = cosφ1, S1 = sin1. 
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l(t) = l1 + 1(t). (11) 
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I1 = m1l1
2/3. (14) 
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1 ImmT ++=  ,  где: 1 = 11 l+ . (15) 

 

ζ1 1  + gν1C1 + 2η1 1


1  = M1, (16) 

– η1
2
1  + gm1S1 + m1 1

  = F1, (17) 

 ζ1 = I1 + m11(l1 + 1), η1 = m1(l1/2 + 1), ν1 = m1(l1 + 1), C1 = cosφ1, S1 = sin1. 
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а)                                                               б) 



ξ ξ ξ

χ

Vi
2 = [ x   i

 cosi   (i + χi) i sini]
2 + [ y   i

 sini  (i + χi) i cosi]
2. (1) 

 

 =
il

iiii dVT
0

22  = mi[
2x  + 2y  + 2

i
  + i(i + li)

2
i  + 

 x (2 i
 cosi – (2i + li) i sini)  y (2 i

 sini + (2i + li) i cosi)] + Ii
2
i . 

(2) 

 

T = 
=

3

1i
iT . (3) 

 

П = mig[y  (li + ξi)]. (4) 

 

П = 
=


3

1i
i . (5) 

 



θ x  + m111S1 1  + m221S2 2  – m331S3 3  + m111C1
2
1  + m221C2

2
2  – 

– m331C3
2
3  + 2m1S1 11   + 2m2S2 22   – 2m3S3 33   – m1C1 1

  – 

– m2C2 2
  + m3C3 3

  = RAx + RCx, 

(6) 

θ y  – m111C1 1  – m221C2 2  + m331C3 3  + m111S1
2
1  + m221S2

2
2  – 

– m331S3
2
3  + θg – 2m1C1 11   – 2m2C2 22   + 2m3C3 33   – 

– m1S1 1
  – m2S2 2

  + m3S3 3
  = RAy + RCy, 

(7) 

m111S1 x  – m111C1 y  + ζ1 1  – gm11C1 + 2m111 11   = – M1 + M3-1, (8) 

m221S2 x  – m221C2 y  + ζ2 2  – gm22C2 + 2m221 22   = – M2 + M3-2, (9) 

– m331S3 x  + m331C3 y  + ζ3 3  + gm33C3 + 2m331 33   = –M3-1 – M3-2, (10) 

– m1C1 x  – m1S1 y  – m111
2
1  – gm1S1 + m1 1

  = F1, (11) 

– m2C2 x  – m2S2 y  – m221
2
2  – gm2S2 + m2 2

  = F2, (12) 

m3C3 x  + m3S3 y  – m331
2
3  + gm3S3 + m3 3

  = F3, (13) 

θ = 
=

3

1i
im , i = ii l+ , i1 = 2ii l+ , ζi = Ii + miii, Cj = cosφj, Sj = sinj, 

i,j = 1,2,3. 
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 x y 1 n

max
mpF

 = 1092,6 Н 

A(φ,)  + B(φ,)   + gC(φ)(l + )+ 2D(φ,)   + E(φ,)  = M(φ,), (14) 

G(φ,)  + H(φ,)   + gK(φ) + 2L(φ,)   + P(φ,)  = F(φ,), (15) 
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Функции )0(
i , )(k
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V = 
)(V

dxdydz .      (1) 

> with(plots): with(student): 

> A1:=plot3d([(u),(v),(1)],u=0..2,v=-sqrt(2*u-u^2)..sqrt(2*u-

u^2),axes=normal): 

> A2:=plot3d([(u),(sqrt(2*u-u^2)),(v)],u=0..2,v=1..7-4*(2*u-

u^2),axes=normal): 

> A3:=plot3d([(u),(-sqrt(2*u-u^2)),(v)],u=0..2,v=1..7-4*(2*u-

u^2),axes=normal): 

> A4:=plot3d([(u),(v),(7-4*v^2)],u=0..2,v=-sqrt(2*u-u^2)..sqrt(2*u-

u^2),axes=normal): 

> A9:=plot3d([x,y,0],x=0..2,y=-(2*x-x^2)^0.5..(2*x-

x^2)^0.5,color=red,style=patch): 

> display({A1,A2,A3,A4},labels=[x,y,z],scaling=constrained); 
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> with(student): Tripleint(rho, z=1..7-4*rho^2*(sin(phi))^2, 

rho=0..2*cos(phi), phi=-Pi/2..Pi/2); 

 

> value(%);                       

z = 
229 yx −− , z = 

3

22 yx +
  

> with(plots): with(student): 

> A1:=plot3d([(u),(v),((9-u^2-v^2)^0.5)],u=-3*3^0.5/2..3*3^0.5/2,v=-

(27/4-u^2)^0.5..(27/4-u^2)^0.5,axes=normal): 

> A2:=plot3d([(u),(v),(((u^2+v^2)/3)^0.5)],u=-3*3^0.5/2..3*3^0.5/2,v=-

(27/4-u^2)^0.5..(27/4-u^2)^0.5,axes=normal): 

> A3:=plot3d([(u),(v),((9-u^2-v^2)^0.5)],u=-(27/4-v^2)^0.5..(27/4-

v^2)^0.5,v=-3*3^0.5/2..3*3^0.5/2,axes=normal): 

> A4:=plot3d([(u),(v),(((u^2+v^2)/3)^0.5)],u=-(27/4-v^2)^0.5..(27/4-

v^2)^0.5,v=-3*3^0.5/2..3*3^0.5/2,axes=normal): 

> A5:=plot3d([(u),(v),(0)],u=-(27/4-v^2)^0.5..(27/4-v^2)^0.5,v=-

3*3^0.5/2..3*3^0.5/2,color=blue,style=patch,axes=normal):  

> A6:=plot3d([(u),(v),(0)],v=-(27/4-u^2)^0.5..(27/4-u^2)^0.5,u=-

3*3^0.5*1/2..3*3^0.5*1/2,color=blue,style=patch,axes=normal): 

> display({A1,A2,A3,A4},labels=[x,y,z],scaling=constrained); 
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> with(student): 

> Tripleint(rho^2*sin(Theta), rho=0..3, Theta=0..Pi/3, phi=0..2*Pi); 

 

> value(%);                        

> with(plots): with(student): 

> A1:=plot3d([(u),(v),(5*(u^2+v^2)+2)],u=-(1-(v-1)^2)^0.5..(1-(v-

1)^2)^0.5,v=0..2,axes=normal): 

> A2:=plot3d([(u),(v),(2+10*v)],u=-(1-(v-1)^2)^0.5..(1-(v-

1)^2)^0.5,v=0..2,axes=normal): 

> display({A1,A2},labels=[x,y,z]); 
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> A5:=plot3d([(u),(v),(0)],u=-(1-(v-1)^2)^0.5..(1-(v-

1)^2)^0.5,v=0..2,color=blue,style=patch,axes=normal): 

> display({A5},labels=[x,y,z],scaling=constrained); 
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> with(student): Tripleint(rho, z=5*rho^2+2..2+10*rho*sin(phi), 

rho=0..2*sin(phi), phi=0..Pi); 

 

> value(%);                       

9 ≤ x2 + y2 + z2 ≤ 81, 0 ≤ z ≤ 
80

22 yx +
, y ≤ 0, y ≤ – х. 

> with(plots): with(student):  

> A1:=plot3d([(9*cos(phi)*sin(theta)),(9*sin(phi)*sin(theta)), 

(9*cos(theta))],phi=-Pi..-Pi/4,theta=arctan(sqrt(80))..Pi/2,axes=boxed): 

> A2:=plot3d([(3*cos(phi)*sin(theta)),(3*sin(phi)*sin(theta)), 

(3*cos(theta))],phi=-Pi..-Pi/4,theta=arctan(sqrt(80))..Pi/2,axes=boxed): 

> A3:=plot3d([(p*cos(-Pi)*sin(theta)),(p*sin(-

Pi)*sin(theta)),(p*cos(theta))],p=3..9,theta=arctan(sqrt(80))..Pi/2,axes=

boxed): 

> A4:=plot3d([(p*cos(-Pi/4)*sin(theta)),(p*sin(-

Pi/4)*sin(theta)),(p*cos(theta))],p=3..9,theta=arctan(sqrt(80))..Pi/2,axe

s=boxed): 

> A5:=plot3d([(p*cos(phi)*sin(arctan(sqrt(80)))),(p*sin(phi)*sin(arctan( 

sqrt(80)))),(p*cos(arctan(sqrt(80))))],p=3..9,phi=-Pi..-Pi/4,axes=boxed): 

> A6:=plot3d([(p*cos(phi)*sin(Pi/2)),(p*sin(phi)*sin(Pi/2)), 

(p*cos(Pi/2))],p=3..9,phi=-Pi..-Pi/4,axes=boxed): 

> display({A1, A2, A3, A4, A5, A6}, scaling = constrained, axes = normal, 

labels = [x, y, z], view = [-10 .. 8, -10 .. 4, 0 .. 1]); 
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> with(plots): with(student):  

> A1:=plot3d([(9*cos(phi)*sin(theta)),(9*sin(phi)*sin(theta)), 

(9*cos(theta))],phi=-Pi..-Pi/4,theta=arctan(sqrt(80))..Pi/2,axes=boxed): 

> A2:=plot3d([(3*cos(phi)*sin(theta)),(3*sin(phi)*sin(theta)), 

(3*cos(theta))],phi=-Pi..-Pi/4,theta=arctan(sqrt(80))..Pi/2,axes=boxed): 

> A3:=plot3d([(p*cos(-Pi)*sin(theta)),(p*sin(-

Pi)*sin(theta)),(p*cos(theta))],p=3..9,theta=arctan(sqrt(80))..Pi/2,axes=

boxed): 

> A4:=plot3d([(p*cos(-Pi/4)*sin(theta)),(p*sin(-

Pi/4)*sin(theta)),(p*cos(theta))],p=3..9,theta=arctan(sqrt(80))..Pi/2,axe

s=boxed): 

> A5:=plot3d([(p*cos(phi)*sin(arctan(sqrt(80)))),(p*sin(phi)*sin(arctan( 

sqrt(80)))),(p*cos(arctan(sqrt(80))))],p=3..9,phi=-Pi..-Pi/4,axes=boxed): 

> A6:=plot3d([(p*cos(phi)*sin(Pi/2)),(p*sin(phi)*sin(Pi/2)), 

(p*cos(Pi/2))],p=3..9,phi=-Pi..-Pi/4,axes=boxed): 

> display({A1, A2, A3, A4, A5, A6}, scaling = constrained, axes = normal, 

labels = [x, y, z], view = [-10 .. 8, -10 .. 4, 0 .. 1]); 
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arctg х = arccos
21

1

x+
, а cos(arccosx) = x. 

> with(student): Tripleint(rho^2*sin(Theta), rho=3..9, 

Theta=arctan(sqrt(80))..Pi/2, phi=Pi..7*Pi/4); 

 

> value(%);                        

x2 + y2 = z2, x2 + y2 = 4, y = 0, z = 0 (y ≥ 0, z ≥ 0); μ = 5(x2 + y2). 

m =  
V

dxdydz , 



> restart; with(plots): with(student): 

> A1:=plot3d([(u),((4-u^2)^0.5),(v)],u=-2..2,v=0..2,axes=normal): 

> A2:=plot3d([((4-u^2)^0.5),(u),(v)],u=0..2,v=0..2,axes=normal): 

> A3:=plot3d([(u),(v),((u^2+v^2)^0.5)],u=-2..2,v=0..(4-

u^2)^0.5,axes=normal): 

> A4:=plot3d([(u),(v),((u^2+v^2)^0.5)],v=0..2,u=0..(4-

v^2)^0.5,axes=normal): 

> A5:=plot3d([(u),(v),(0)],u=-2..2,v=0..(4-u^2)^0.5,axes=normal): 

> A6:=plot3d([(u),(0),(v)],v=0..abs(u),u=-2..2): 

> display({A1,A2,A3,A4,A5,A6},labels=[x,y,z],scaling=constrained); 

> with(plots): 

> A1:=plot3d([x,(4-x^2)^0.5,z],x=-2..2,z=0..2): 

> A11:=plot3d([(4-y^2)^0.5,y,z],y=0..2,z=0..2): 

> A2:=plot3d([x,y,(x^2+y^2)^0.5],x=-2..2,y=0..(4-x^2)^0.5): 

> A22:=plot3d([x,y,(x^2+y^2)^0.5],y=0..2,x=0..(4-y^2)^0.5): 

> A3:=plot3d([x,0,z],z=0..abs(x),x=-2..2): 

> A4:=plot3d([x,y,0],x=-2..2,y=0..(4-x^2)^0.5): 

> A44:=plot3d([x,y,0],y=0..2,x=-(4-y^2)^0.5..(4-

y^2)^0.5,color=red,style=patch): 

> A5:=spacecurve([2,0,z],z=0..2,color=blue,thickness=3): 

> A6:=spacecurve([-2,0,z],z=0..2,color=blue,thickness=3): 

> A7:=spacecurve([z,0,z],z=0..2,color=blue,thickness=3): 

> A8:=spacecurve([-z,0,z],z=0..2,color=blue,thickness=3): 

> A9:=spacecurve([x,(4-x^2)^0.5,2],x=-2..2,color=blue,thickness=3): 

> A10:=spacecurve([x,(4-x^2)^0.5,0],x=-2..2,color=blue,thickness=3): 

> A18:=spacecurve([x,0,0],x=-2..2,color=blue,thickness=3): 

> display({A1,A11,A2,A22,A3,A4,A44,A5,A6,A7,A8,A9,A10,A18},view=[-

2..2,0..2,0..2]); 
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> A7:=plot3d([x,y,0],y=0..2,x=-(4-y^2)^0.5..(4-

y^2)^0.5,color=blue,style=patch): 

>  
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> with(student): Tripleint(5*rho^3, z=0..rho, rho=0..2, phi=0..Pi); 

 

> value(%);                         






