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EQUATION SECTION 1

i i j j
i j

i i
i

x t B x t M u t ,

y t Px t ,
(1)

 x – n- ;
y – l- ;
u – w- ;

i,  i,  i, – , -
:

T T

0

J x t Ax t u t Cu t dt . (2)
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-
 (1), -

, -
, .

j1 npp pn n 1 n j
1 j np l e p ... l e p ... l e y GU , (3)

 y– ;
U – ;
p=d/dt – ;
 – ;

lj – , 
 Bi

G – , -

 p -
:

ji pp
i j

i j

G Pe M e ; (4)

 – 
ip

i
i

pE B e .

,  (3) -
 (1) 

ip
i

i
det pE B e .

, , -
:

r r 1
r 1p p ... z Hy , (5)

 z  –  , -

 y;
H – , -

 p
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iipq 1 s s 1
ii q 1 s 1

ij

h d p ... d p p ... e ,

h 0, i j, i 1, 2,...l;
(6)

ii – .
. -

, -
.

 (5) -
.

-
 (2) 

T

0

J y z y z dt .                                 (7)

 (7) -
, 

.

1 k
1 kp p ... p ... y y , (8)

 y  – ;
 – , -

-
 p

ijp1
ij 1 1p ... p e ,

i 1,2,...,m, j 1, 2,..., l;
(9)

 – ,  ij–
;

k – , -
;

ij –  ij– , 
 (4)  (6).



312

1 2R p, , y z R p, , U , (10)

 (3) -
 (5) 

(7).
 (10) 1R p, , 2R p, ,  – 

, -
.

, -

R1·G.  R1 , 
.
-

. , -
 G, -

.  G 
, . -

. 
 Gk, 

 R1·Gk·G. -

ji
1 pp

k i j
i j

G Pe M e . (11)

 [4,5]
.  (3),

(4), (10)  (11) 

j1 npp pn n 1 n j
1 j n

r r 1
r 1 2 k 1

r r 1
k r 1 1

p l e p ... l e p ... l e

p p ... R G G H R y

G G p p ... R y .

(12)

-
 G, Gk, H 
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1
1

1
1

1 1
1 1

1
1 1

... ... ;

... ... ;

... ... ;

... ,

m m m i
i m

m m m i
k k k ki m

q s s
q q q s

G p G p G p G
G p G p G p G

H H p H p H p H

p p

 (13)

 Gi, Gki, Hi,  i,  i -
 G, Gk, H,

. , -
 (4), (6), (9)  (11) -

.
 (8)  (12)  (13) 

, 

m m 1 m i
1 k k k1 i m

r r 1 1
r 1 1 1

R p, , p G p ... G p ... G

Ep Ep ... E p ... p ;
 (14)

1 k
2 1 k

r r 1 1
r 1 1 1

q 1 s s 1
1 q q 1 q s

R p, , Ep Ep ... Ep ... E

Ep Ep ... E p ... p

H p ... H p H p ... H ,

 (15)

 E –  n- .
 (14), (15) 

1R p, , 2R p, , .
 (13) ,  (10) -

, 
n 1, (16)

m m 1 m i
k k k1 i m

r r 1 1
r 1 1 1

q 1 s s 1
1 q q 1 q s

p G p ... G p ... G

Ep Ep ... E p ... p

H p ... H p H p ... H .

 (17)

 (16)  (17) -
, -

-
,  (8).



314

.  (15) ,  s<r,  q<r  
 (10) 

m r 1 m r 2
0 1 k1

m r 1 km r 1

r r 1 2
1 q 2 2

r r

W p W G p ...

W G y z

p Q p ... Q K p

... Q K U,

(18)

 – Wi, Qi, Ki, , -
 (15). 

 Ki Kij

ij.
 (10) 

i i 1

r

v v , i 1, 2,..., r 1;

v U ,
(19)

r r 1U y z Q K v ...

r 2 m r 2 q 1 1 rQ K v ... Q v .
v – 

 (19) -

m r 1 k 1 m r 2 k 2m r 1 m r 2

1 k m r 1 0 m r1

U W G v W G v

... W G v M v .
(20)

-
. 

0 1 1 1 1 2 2x B x B x t M u t M u t ;
y Px,

(21)

0 2 1 2

2 1 0 0 0.4 0 0 0 1 0
B ,B , M ,M ,P ,

0 2 0.5 0 0 0 0 0.5 0 1

1=1, 1=5, 2=3.
 (21), 
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5p 5p p
2 p

3p 5p 3p

0.4e 0 0.8e 0.25e
p 2 0.5e y p u.

0 0.5e 0.4e 1.0e
(22)

, 

z Hy , (23)

 z – ,
11

22

p

p

e 0
H

0 e
, 11=3, 22=2.

1 2 -
 ( . ) .

,  (11). 

5 5 3

3 6 32

0 21 .
0 0.5 24 4 0.5

p p p

k p p pp

e e e
G p

e e ep p e
(24)

 (8)  (16)  (17), 

11

22

p
2 2

1 2 p
2

e 0
p p y y

0 e
, (25)

11 22

ii ii ii, 11=8 22=7;
1=4,  2=4 – , -

 3 -
.

 (22), (23), (24)  (25)  (14)  (15) -
 (18) -

, -

1 1
1 2
1 1 8p 1
2 1 1 1 2 11

v v ;

v U , U y z 4v 4 1 e v ,

-

1 1 2
1 1 2 1u 10 2v v 10v .
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2 2
1 2
2 2 7p 2
2 1 2 2 2 12

v v ;

v U , U y z 4v 4 1 e v ,
2 2 2p 3p 1

2 1 2 1u 8 2v v e 16e v .

-
.1, 

 y 1=0, y 2=0  y 1=1, y 2=1 -
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.
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-
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, ; 2) -
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 1 – 

 y 1=1, y 2=1

. 
, 

, 
.

The method of synthesis closed to the large dimension of control
systems of object with delays of a general view is offered. The expressions
are resulted which provide a realization of the large dimension of a regulator
on the basis of integrating filters and account of his parameters providing
given parameters of quality.
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