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- цель маркетинга сельских территорий 

- задачи маркетинга сельских территорий 

- субъекты маркетинга сельских территорий 

- объект маркетинга сельских территорий 

- маркетинг имиджа 

- маркетинг инфраструктуры 

- маркетинг достопримечательностей 

- маркетинг персонала 

- понятие маркетинга 

- понятие сельской территории 
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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 
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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 

= sin1. 

(3) 

 



φ
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2

1
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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) 
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2

1  ± l1l2η2C12 2  ± l1l2η2S12
2
2  + (η1 + 2)gl1C1 + 

+ 2(ζ1 + 2)l1 1l


1  ± 2l1η2C12 2l


2    l1η2S12 2l
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± 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 = sinj,   (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. 

 

 











 



 

 

 

 

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) 
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1  = M1,             – η1
2
1  + gm1S1 + m1 1

  = F1, (11) 

где: ζ1 = I1 + m11(l1 + 1), η1 = m1(l1/2 + 1), ν1 = m1(l1 + 1), C1 = cosφ1, S1 = sin1. 
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где: 1 = 11 l+ , 2 = 22 l+ , ( )2112 cos = C , ( )2112 sin = S . 
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где: 1 = 11 l+ , 2 = 22 l+ , 21 = 222 l+ , ( )2112 cos = C , ( )2112 sin = S . 
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  + m2 2
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: ζ1 = I1 + m111 + m21
2, ζ2 = I2 + m222, η1 = m111, η2 = m221, ν1 = m11, 

ν2 = m22, ν12 = m21, ν22 = m2121, 1 = 11 l+ , 2 = 22 l+ , 11 = 211 l+ , 

21 = 222 l+ , Cj = cosφj, Sj = sinj, j = 1,2; ( )2112 cos = C , ( )2112 sin = S . 
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I1 = m1l1
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1 = F11, 0 = F12, (25) 

 ζ1 = I1 + m1111, 1 = 111 l+ , 11 = 2111 l+ , C1 = cosφ1, S1 = sin1. 
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 ζ1 = I1 + m1111 + m212
2, ζ2 = I2 + m2212, 1 = 111 l+ , 11 = 2111 l+ , 

12 = 12111 ++ l , 2 = 221 l+ , 21 = 2221 l+ , Cj = cosφj, Sj = sinj, j = 1,2, 

( )2112 cos = C , ( )2112 sin = S . 
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θ x  + η1l1S1 1  + η2l2S2 2  – η3l3S3 3  + η1l1C1
2
1 +η2l2C2

2
2  – η3l3C3

2
3  + 

+2η1S1 11
l  + 2η2S2 22

l  – 2η3S3 33
l  – η1C1 1l

  – η2C2 2l
  + η3C3 3l

  = RA1x + RA2x, 

 

(3) 

 

θ y  – η1l1C1 1  – η2l2C2 2  + η3l3C3 3  + η1l1S1
2
1 +η2l2S2

2
2 – η3l3S3

2
3  + θg – 

–2η1C1 11
l  – 2η2C2 22

l  + 2η3C3 33
l  – η1S1 1l

  – η2S2 2l
  + η3S3 3l

  = RA1y + RA2y, 
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η1l1S1 x  – η1l1C1 y  + ζ1l1
2

1  + gη1l1C1 + 2ζ1l1 11
l  = – M1 + M3-1, 
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η2l2S2 x  – η2l2C2 y  + ζ2l2
2

2  – gη2l2C2 + 2ζ2l2 22
l  = – M2 + M3-2, 
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– η3l3S3 x  + η3l3C3 y  + ζ3l3
2

3  + gη3l3C3 + 2ζ3l3 33
l  = –M3-1 – M3-2, 
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2
1  – gη1S1 + ζ1 1l

  = F1, 
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– η2C2 x  – η2S2 y  – ζ2l2
2
2  – gη2S2 + ζ2 2l

  = F2, 
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η3C3 x  + η3S3 y  – ζ3l3
2
3  + gη3S3 + ζ3 3l

  = F3, (10) 
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  = F3, (10) 

 

где: ζi = 
=



2

0

2
ii nm ,   Ci = cosφi,   Si = sini,   (i = 1,2,3). 







  



  x y 1 n

 



  

A(φ,l)  + (φ,l) l  + D(φ,l)   + 2H(φ,l)( l) + gP(φ) = M(φ,l), (11) 

 



A = 























−

−

−

−−

−

2
33333333

2
22222222

2
11111111

333222111

333222111

00

00

00

0

0

lClSl

lClSl

lClSl

ClClCl

SlSlSl

, (12) 

D = 























−

−

00000

00000

00000

00

00

333222111

333222111

SlSlSl

ClClCl

, (13) 

P = 

























−

−

 −

33

22

11

1

0000

0000

0000

0000

00000

C

C

C

y

, (14) 

H = 





























−−

−

33

22

11

332211

332211

0000

0000

0000

00

00

l

l

l

CCC

SSS

, (15) 

 = 























−−

−−

00000

00000

00000

00

00

332211

332211

SSS

CCC

, (16) 

M = (RA1x + RA2x, RA1y + RA2y, – M1 + M3-1, – M2 + M3-2, – M3-1 – M3-2)
Т, (17) 

Al = 

























−−

−−

000

000

000

00000

00000

3333

2222

1111

SC

SC

SC , (18) 

A = 























−

−

−

−−

−

2
33333333

2
22222222

2
11111111

333222111

333222111

00

00

00

0

0

lClSl

lClSl

lClSl

ClClCl

SlSlSl

, (12) 

D = 























−

−

00000

00000

00000

00

00

333222111

333222111

SlSlSl

ClClCl

, (13) 

P = 

























−

−

 −

33

22

11

1

0000

0000

0000

0000

00000

C

C

C

y

, (14) 

H = 





























−−

−

33

22

11

332211

332211

0000

0000

0000

00

00

l

l

l

CCC

SSS

, (15) 

 = 























−−

−−

00000

00000

00000

00

00

332211

332211

SSS

CCC

, (16) 

M = (RA1x + RA2x, RA1y + RA2y, – M1 + M3-1, – M2 + M3-2, – M3-1 – M3-2)
Т, (17) 

Al = 

























−−

−−

000

000

000

00000

00000

3333

2222

1111

SC

SC

SC , (18) 



α

   

 

φ


11a  = 

22a  = θ = 
=

−

=


n

m
1

1

0

, (24) 

 





 


ija  = lj-2( 

−

−=

kj

j 2


−

=


1

0

nm )sin(j-2). (25) 

 


ija  = lj-2( 

−=

p

j 2


−

=


1

0

nm )sin(j-2). (26) 

 


ija  = – lj-2( 

−=

r

j 1


−

=


1

0

nm )sin(j-2). (27) 

 


ija  = – lj-2( 

−=

p

j 2


−

=


1

0

nm )cos(j-2). (29) 

 


ija  = lj-2( 

−=

r

j 1


−

=


1

0

nm )cos(j-2). (30) 

 















1p 2p p

21 ppp =  (1) 

 



ip3 jp4

Tp

Rp

j
j

i
i

ppppp 4

9

1
3

13

1
21 

==

=  (2) 

 

RT ppp = 2  (3) 

 







ikR
ikg

ikT

R 


G

ikT

ikg

( )1 1,2,3 ,iig i= = 44 1g = −

1
,

2
ik ik ik ikR Rg g T − − =  , 1,...4,i k =                                               (1) 

0,ik

k

dT

dx
=    , 1,...4.i k =                                                            (2) 

2

2
0,

r s
ii
rs

d x dx dx
Г

dt ds ds
+ =                     

1
.

2

i ik rk sk rs
rs s r k

g g g
Г g

x x x

   
= + + 

   
         (3) 



44R ijR

⎕ T

ikg

ik ikg



2

44

1
.g 


 = ,     

2

442

1 2
, , 1.

8 4

с f
g

f c


 
= =                         (4)  

44

1

2
nrR g=                                                                        (5) 

2 1

2
ik ik ikg T g T





 
= − 

 
                                                   (6) 

2

2

1

c t


= −


, T xR= −  , ik

ikR g R=           (7) 

( )2

ik ik ikg x = +                                         (8) 

2

44

2
( 1,2,3)idv c g
i

dt x


= − =


                                (9) 



1m

44g

2


 =

,r 

( )c x

2

2
0

d n

d
=

2

2

1
( 1,2,3)

i

i

d x
i

dt m x


= − =


                                                          (10) 

1mm
f

r
 = −                                                                            (11) 

1
44 2

2 1
1

fm
g

c r
= −                                                                         (12) 

2 2 2
2 2

12

2
1

dr d m d
r r c

ds ds r ds

     
+ − + =    

     
  , 2

2

d
r c

ds


=                                    (13) 

22 2

2 2

2

1dr d dn
r n

ds ds n d





     
+ =  +             

                                                 (14)  







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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> 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(%);                         






