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Аннотация.         -

     .           
          .     , 

       .  

Ключевые слова: , -   

Введение.       -      , 
   ,    ,  -

          ,    -

   .     1998 .   

                

.      ,  

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

  w ∼       -1.       
    .     -

          ,    1530  ,     

 .  ,     -

       ,       ,   

         

  .        

    -  -

  [1]       .  

            

,    .      -

                  ,   
   ,       -

                    k = –

1,0,1,        ,     . 

Методы  и материалы; результаты.      

    ,    [2]: 

 = ∫ + 󰇡


 + ()√󰇢 + 󰇣

 − 
󰇤  , 
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  ()      —  —    ,   , 

  — ,  —  ,   =

󰇗      

 —  —  —    = − + ()( 


+

+( + sin    )).       -     
 ,   [3],       

      .   -
          (), -
  (() = ),  (() =  + )   

 (() =  +  + ).     
      a(),    ()       ()    
       , , . 

     Заключение.          
           .  

          .      .  
  () =  +    -  - ,    
  ()      -

      .     

      () =         
 () =  +  . ,  () =  +  +      

         , ,       , 

    . 
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Abstract. Cosmological models are studied in a special subclass of the scalar-tensor theory 

of gravity of Horndeski. Equations of the field of action with non-minimal kinetic coupling 

are obtained. An analysis of the solutions of our models is carried out, and the behavior of 

the Universe at different stages of its evolution is studied. 

Keywords: cosmology, scalar-tensor theories of gravity 

Introduction. There are currently a number of unsolved problems in cosmology 

that can be solved by modifying general relativity, either by introducing extra di-

mensions or by adding extra degrees of freedom. The discovery of the accelerating 

expansion of the Universe in 1998 has given new impetus to the study of modified 

theories of gravity. This requires some mysterious source permeating all of 

spacetime, or in other words, some field with a negative pressure w ∼ 1. The most 

likely candidate for this is the vacuum energy of quantum fields. But measured ex-

pansion rates of the Universe show that the mass is 15 to 30 orders of magnitude 

smaller than expected in theory. This discrepancy, known as the cosmological con-

stant problem, has prompted researchers to explore scenarios that could explain the 

self-accelerating behavior of the Universe through the degravitation of the vacuum 

energy. As one of the universal variants of solving this discrepancy, we consider 

the scalar-tensor theory of Horndeski gravity [1] with field equations of no higher 

than the second order. The Horndeski theory of gravity contains all previously 

studied models with a scalar field associated with gravity. Due to the sufficient 

bulkiness and complexity for studying the general Horndeski theory, we will con-

sider a subclass of this theory of gravity, namely, homogeneous and isotropic cos-

mological models in the subclass of this theory with different signs of curvature k = 

–1,0,1, which corresponds to the open, flat and closed models of the Universe. 

Methods and materials; results. In our work we considered a special case of 

Horndeski's theory of gravity, based on the work [2]: 

 =[ + 
1
2

 + ()√  + [() − ()]], 

where () is an arbitrary scalar function,   is the scalar curvature,   is the 

Planck mass,  is the kinetic term, and  = 

󰇗  in the Friedmann-Lemaitre-

Robertson-Walker metric  = − + ()( 


+ ( + sin )). 

We found the basic field equations with the scalar field function using the article 

[3], which need to be studied in this homogeneous and isotropic cosmological 
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model. In the resulting equations, we considered cases with the scalar field function 

() taking a constant (() = ), linear (() =  + ) and quadratic de-

pendences (() =  +  + ). We considered the behavior of the scale 

factor a(), the Hubble parameter () and the scalar field () for each assign-

ment of the scalar field for certain parameters , , . 

Conclusion. An isotropic and homogeneous cosmological model in a special 

subclass of the Horndeski gravity theory is investigated. The main field equations 

are obtained. Solutions are constructed and an analysis is performed. In the case of 

() =  + , a model is constructed that describes the quasi-de Sitter stage 

(inflationary) at the early stage of the Universe evolution for the open and flat Uni-

verses. The behavior of the closed Universe turned out to be periodic for the case 

of f() = 0 and going into a singularity for () =  +  . Also, for () =
=  +  +  , a complex behavior of the Universe was shown for different 

parameters  , ,  for the open, flat and closed Universes. 
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