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DETERMINATING THE MAIN CHARACTERISTICS OF RESCUE SHIP BY 
METHOD OF COOPERATIVE SOLUTION OF SHIP DESIGN THEORY EQUATIONS

. -
-

.
.

Rescue ships play an important role in ensuring safety of navigation. The definition of their optimal main 
characteristics is an important step in the rescue ship design. This task can be solved on the basis of a cooperative 
solution of the ship design theory equations.
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X̄ (x1, x2, ..., xn ) —  ( , -
, , ,

);
Gj (X̄, C̄ ) Aj ,    j = 1, ..., m,

 ( , , -
, , );

xi
min xi

max ( ,
. .);

Z(X̄, C̄ ).
1. .

 [1]:

       D = kLBT, (1)

 — ; k — ; — -
; L, B, — , , .

.
D, , D , , -

DW, :

      D = D  + DW. (2)

-
:

    D = P  + P  + P  + P  + P  + P  + P  + P .  + P  + P ,  (3)

 — ;  — ;  — ;  — 
;  — ,

;  — ;  — ; .  — 
;  — , ;  — .

-
:

         Pi = pi LBN, (4)

          P = p Ne , (5)

        P = p D , (6)

i, ,  — , -
.

,

        D  = (  +  +  +  +  +  + .  + )LBN + p Ne + p D  (7)

     D  = LBN + p Ne + p D (8)

           (9)

 DW :

         DW = P  + P  + P  + P , (10)

 — , , , ;  — , , ;
 — ;  — .
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, , , :

 (11)

, , :

             P  = p k1 k2 Nt , (12)

 — , ; k1 — ; k2 — ,

,
, ; t — , .

P :

                  P  = P  + P  = P  + n , (13)

 — , ;  — 
, ;  — ,

.

:

                P  = p DW. (14)

,

       (15)

          (16)

:

 (17)

.

                  R = R  + R , (18)

R  — ; R  — .

 [5]:

       (19)

 — ;  — -
;  — ;  — , 2; v

— , / .
,  [3]. 

 Fr,  — -
D. -

 [5; 10, . 100–104]:
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          R  = 36,2e16Fr D. (20)

      PE = R v. (21)

                (22)

S — ; D — .

.
, ,

, ,
 [1; 5]:

      (23)

h — , ; ,  — , ;
 — ;  — .

 [3] 
 0,70 ÷ 0,90 , -

 — 0,60 ÷ 0,80. 

 Munro–Smith [3]:

            =  + (0,20 ÷ 0,22). (24)

:
 10 %  [2]. h

h,  [5]:

              (25)

P  — ;  — -

 ( , , , ), ; zp — -
, .

 100 %  10 % 
, :

       (26)

       W = Wi , (27)

Wi — , 3; W  —
, 3.

. . -
 [4]:

               W  = W (1 + s ), (28)
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S  —  (  ( ) ); 
Wi — , 3.

 [4]:

                (29)

kc — ;  — .

 ( ). 

      Wi = W  + W  + W  + W  + W  + W  + W  + W  + W  + W  + W  + W  + W , (30)

W  — , 3; W  — , 3; W  — 
, 3; W  — -

, 3; W  — , 3; W  — 
, 3; W  — , 3; W  — 

, 3; W  — -
, 3; W  — , 3; W  — ,

3; W  — , 3; W  — ,
, 3.

. -
, . W , W , W , W , W , W , W ,

W , W . C  [1; 4] -
:

      W  = b1BH,  (31)

       W = b2L, (32)

           W  + W  + W  + W  + W  = b3D, (33)

              W  + W  = b4N, (34)
b1, b2, b3, b4 — .

W , W , W , W . -
,

:

      W  = b5 N , (35)

           W  + W  = b6 N , (36)

                 W  = b7 N . (37)

        (38)

W  — :

        W  = W  + W  + W  + W  = b5N  + b6 N + b7N . (39)

, :
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             (40)

2. .

2.1. .

 « ». 
-

Fmin. Fmin

      F = H – T = fT + K  + K  + KHg + KS , (41)

fT — , ; K  — -
, ; K  — 

, ; KHg — , ; KS  — -
, .

2.2. 
 [2]:

      h0 h0 min , (42)

h0 — , ; h0 min — 
, .

2.3. :
— lmax  0,25 

80  0,20  105 m  30°. 
L lmax ;

—  30°;
—  60°.

-
. .  — . .  [5]. 

, l  max ,

m = l ax.

2.4. 
.

,
.  [2] -

, , -
,

. :

      (43)

ld max — ,
, ,

, ; ld  — , ,  [2]; 

ld
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K — 2,
.
3. .

[7],  [1; 6; 7]:

         F = E K + C, (44)

F — ; K — 
; C — ; E  — -

.

. . :

          K = 0,004P  + 0,008P  + 0,016P  + 0,032P , (45)

P  — , ; P  — , ; P   — -
, ; P  — , .

 [6]:

            = 1(K) + 2 + 3 + 4, (46)

1(K) — ,  ( ); 

2 — ; 3 — ; 4 — .

4. .
,

. ,
,

. , -
.

, . -
-

,
. -

, .
, -

, , . -
.

-
.

. ,
.

.
,

. , -
. , -
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,
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THE CREATION OF PANORAMIC IMAGE IN SHIP’S AUTOMATED 
VISUAL WATCHING SYSTEM

,
, . -

-
, .

There is a description of the panoramic image creation method. This process is function of ship’s automated 
visual watching system. The proposed method allows to obtain panoramic image using group of cameras, which are 
installed onboard and don’t have gyro-stabilization systems. 

: , , .
Key words: visual watching, automation, image stabilization.
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