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Аннотация.      -     
              

              -

   (« »).    -
       c     

          -

.   « »   .  

Ключевые слова:   ,     

Введение.       -      
              -
    [1, 2].    -

    (   -   

  )       -

  ,  ,    -

      .  ,  

 «» (  )     -
            .            

 ,     

                 

          .      

      . 
      Методы результаты  и материалы; .   -  

 -       [3]  ,  -
   (    exp(2 ( )) ,g S

 
         diag(1, 1, 1, 1)


        )  -

             S,     
       , 

2 2 2
;S t r            

     .  -
         (3 + 1)-      

/z B S  (   B    )    
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                 ,  

    « »      -

   (. [1, 2]).    « »  

 «  ».      

         -
          -

        
 / ,p                  (p — 

,  —  ),  

 

 

2

0

2

0

      ctg(z ) 1 1 tg ( )
1

.
3  tg( ) 1 1 tg ( )

z f z
p

  z z f z

        

   


          

 

           . 1,   
          (  

  ) 
0

f  (  «   »). 

1  
0

  0, 0f    (  );  2 -

 
0

  0,04, 0;f       
0

 0,01, 5f       3. 

 

 
Рис. 1. График поведения функции состояния  в зависимости  

от значений параметров  и f 0 

 

Заключение.     « » -

           
0
f , -

    (. 1). ,   1   
 0z              (  /3p   ),  
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 «»  
0

f  ( 3)     «» 

   ( 2). 
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Abstract. The possibility of finding the exact cosmological solutions of the Einstein equa-

tions without cosmological constant for open model of the Universe is considered within 

the framework of an equivalent oscillatory task in a homogeneous force field (“a mechani-

cal approach”). The taken cosmological model is filled with the matter in approach of per-

fect fluid with a pressure not equal to zero. On the asymptotic infinity this model is the 

open cosmological model of Friedman. The influence of the “force field” on behavior of 

model is discovered. 

Keywords: cosmological models, generalization of the open model Friedman 

Introduction. Earlier the method of the construction for open cosmological models 

within general relativity by way of transformation of the problem to the task about 

of the particle movement in the force field was offered in [1, 2]. Use of mechanical 

interpretation for the gravitational equations (with the energy-momentum tensor for 

the perfect fluid) leads to the possibility of consideration of various force fields, for 

example as the potential field, with the subsequent physical interpretation of the 

found exact cosmological solutions. In particular, at absence of “force” (i. e. there 

is the inertial movement) we have the open Universe model of Friedman. If we will 

take analogs of Hooke's elastic strength and a harmonic oscillator then the found 

open cosmological model is generalization of the open model Friedman on a case 

of the presence and of the equilibrium radiation. Further generalization is connect-

ed with the oscillator which is in the homogeneous force field. 
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Methods and materials; results. The four-dimensional space-time metric is 

chosen in the Fock shape as the conformal metric to Minkowski's metric  

(    exp(2 ( )) ;g S
  

      diag(1, 1, 1, 1)


      ) [3] with dependence on one varia-

ble S . The square of this variable is multiplication of the late and advancing times 

2 2 2
,S t r   and the light speed and Newtonian gravity constant are equal to unit. 

When using the method (3+1)-splittings in 4D space-time and introduction of the 

dimensionless variable /z B S  (parameter B is responsible for radiation) we can 

present one of Einstein's equations in the form of the second Newton's law. That 

allows speaking about “mechanical approach” to the problem of finding cosmolog-

ical models (see [1, 2]). Further we introduce the superposition of “force of Hook” 

and “the constant driving force”. After the solution of the oscillator equation with 

constant driving force we require of passing the solution through the original 

Friedman solution for the open Universe on the Euclidean asymptotics. In such 

case we find the integration constants and can write the function of state  /p    

which in each instant of time is the equation of state (p is a pressure,  is an energy 

density),  
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The behavior of this function is illustrated in Fig. 1 where each curve corre-

sponds to defined values of parameters  (responsible for presence of mass matter) 

and f0 (reduced “driving force”). We have the curve 1 for  = 0, f0  = 0 (mass matter 

is absent); the curve 2 with values  = 0,04 and f0 = 0 and parameters for the curve 

3 are  = 0,01, f0 = 5. 
 

 
Fig. 1. The behavior graph of the function of state  in dependence  

on values of parameters  and f0 
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Conclusion. The open cosmological model constructed by means of “mechan-

ical approach” has two control parameters  and f0 which allow to change behavior 

of model (Fig. 1). For example, for the curve 1 at the point 0z   the ultra relativ-

istic equation of state is satisfied ( /3p   ), and “turning on” of parameter f0 

(curve 3) leads to the effect of “compensating” of the presence of mass matter 

(curve 2). 
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