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Аннотация.       -,       
,    , , , ,  -

    .    -

                 

      . 

      Ключевые слова:       ,  
 ,  , ,     

Введение.       ,   ,  
,    ,  , , , -

            . , 
     ,    -

.       

[1–3].       - ,     
,   ,  , , ,  -
      (  

  ),      .  

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

     )  ,  -
  .       

          . 

      Методы  и материалы; результаты.      
          

       ,   ,       

         -
 .           

       . -

             
    .      

        -.    
  [4]    ,   
     . ,   

         ,  -
       .   

          -
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               

   ,         -
 ,       .  

         .  

         ,    , 

  ,  .     

    [5]. 

Заключение.         ,      
   ,     
     .    

  ,     ,   -

           , , .  

             ,   

 ,          . 
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Abstract. It has been demonstrated that a correspondence exists between field theory equa-

tions like Dirac, Schrödinger, Maxwell, and Einstein equations, and closed exterior forms 

of a specific degree. This correspondence unveils an intrinsic connection among the field 

theory equations. 

Keywords: the field theory equations, skew-symmetric differential forms, conservation 

laws, functionals, degree of closed external forms 

Introduction. As is known, the equations of field theory describing physical fields, 

such as the equations of Dirac, Schrödinger, Maxwell, Einstein, are based on the 

properties of invariance and covariance. It turns out that there is a mathematical 
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formalism that has these properties. This is the theory of closed skew-symmetric 

differential forms [1, 2]. Closed external forms, an example of which is Noether's 

theorem, are differentials, and therefore invariants, and correspond to conservation 

laws for physical fields (the presence of conserved quantities or structures) that are 

described by the equations of field theory. At the same time, dual forms corre-

sponding to closed imprecise (defined only on integrable structures) external forms 

have covariant properties. This indicates a correspondence between the equations 

of field theory and closed external forms of a certain degree.  

Methods and materials; results. The study of field theory equations using 

closed external skew-symmetric forms was conducted, which showed that there is a 

correspondence between the equations of field theory and closed external skew-

symmetric forms of a certain degree. 

In this case, the Dirac and Schrödinger equations for the wave function corre-

spond to closed external forms of degree zero. The Schrödinger equation for the 

state functional corresponds to closed external forms of degree one. Closed exter-

nal forms of degree two are the basis of Maxwell's equations. The Einstein equa-

tion for the gravitational field [3] consists of covariant tensors, which correspond to 

closed external forms of degree two. However, the covariant tensors of the Einstein 

equation are obtained from covariant tensors, which correspond to closed external 

forms of degree three. 

Such a correspondence between the equations of field theory and closed exter-

nal forms of degree one reveals the internal connection between the equations of 

field theory and shows that the degree of closed external forms can be a parameter 

that unites field theories into a single field theory. Another general property of field 

theory equations can be noted. They are relations for functionals such as the wave 

function, the action functional, and the Einstein tensor. For the electromagnetic 

field, such a functional is the Poynting vector [4]. 

Conclusion. It has been shown that the equations of field theory are based on 

the properties of closed external forms, which are differentials and have invariant and 

covariant properties. At the same time, the equations of field theory describing phys-

ical fields of different types are associated with closed external forms of a certain, 

corresponding, degree. This reveals the internal connection of the equations of field 

theory, unites field theories, and can serve as an approach to unified field theory. 
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