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APPLYING OF CATASTROPHE THEORY FOR CLASSIFICATION 

OF SCENARIOS OF SHIP STABILITY LOSS DUE TO CARGO SHIFTING

        -

    .  ,      

       ,    .

A possibility of accommodating of catastrophe theory models for studying ship stability when her cargo 

shifts is considered. In particular, application of mathematical cusp catastrophe model for describing evolution of 

dangerous situations pertaining to cargo shifting is analyzed. 

 :  ,  ,  ,  

,  .

Key words: safety in operation, shifting cargoes, dangerous situations, catastrophe theory, cusp catastrophe.

   ,   , 

   .       

     ,       

,          ,   

, ,      ,   

     ,    . 

   ,   ,   

        ,     

      . 

         , -

     [5],     -

      . 

      ,    « -

– » ( - ).  ,        , 

   ,    ,   [3, 

c. 399–403].           

        [1; 5].   -

    ,       . 

     -      -

 .

    -   ,  -  -

 .           -

 ,          -

 ,    ( )    ( ). 

         -

 (  )        ( . 1). 

   
i
       -



В
ы

п
ус

к
3

16

 
m
,       —  Z

M
  

  Z
G
,       : 

—  = (
i 
– 

m
)/ 

m 
 —       -

 ;

—  = (Y
c
 – Y

G
)/ Y

c
 —          

.

. 1.  

,           -

          .  -

,         -    

    ,     

 ,      ,  

  ,  .

        ,  

      [4]:

                 V  = x4/4 +  x2/2 +  x. (1)

   ( , )    (1)    

         (2)

   (2)      ,     -

  :

              D = 4  3 + 27 2. (3)

,   D > 0,        -

 .  D < 0,     .  D = 0,  -
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   ,       :    0    0 

  ,    =  = 0    .   ,  

 ,  ,          ( , )  

   ,    ,  

      4  3 + 27 2 = 0. (4)

        

     M ( . 2)      

x .    (x, , ),   (2).     

    P. 

. 2.     -
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 ( , )        (2).

  M ( . 2)   :  E —   “external” — «  

»;  I —   “internal” — « » ;   B
1
   B

2
    “bi-

furcation” ( )    —  P.      

( , ) E,      .  ( , ) I,     
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   ,     M ( . 2)    
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PARAMETERS CALCULATIONS OF SATELLITE RADIO LINKS FOR 

COMMUNICATIONS WITH THE OIL-EXTRACTING PLATFORM

          

(Broadband)   .      -

    .       Inmarsat–4    

 3  Inmarsat BGAN.      , -

   .

In article the generalized algorithm for calculation of key parameters of broadband satellite user radio links 

is considered. For understanding simpliÞ cation the algorithm is shared into four parts. For examples the speciÞ ca-

tions of the Inmarsat–4 satellite and Class 3 Inmarsat BGAN terminal are used. The technique is offered to be used 

in engineering calculations, course and degree design.

 :    ,  ,  , -

   ,    ,    -

,  ,     ,   

   .

Key words: elevation angle and azimuth, topocentric distance, inclined distance, the effective isotropic ra-

diated power, free space losses, additional losses, the quality and equivalent noise temperature, binary rate and 

efÞ ciency of the frame.
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