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The type of equation defines entirely the solutions of this equation and properties of respective dynamical system. However, 
there exist often difficulties to find the exact solutions of equations of mathematical physics, in particular, in the equations 

describing the dynamic state of the plasma. Therefore, we consider a class of nonlinear differential equations depending on the 
order and type of nonlinearity of these equations. The nonlinearity type is determined by the coefficient of the highest derivative of 
the unknown function and by the linearity or non-linearity of other terms of equation. As a result, we obtain 4 types of quasi-linear 
partial differential equations. It has been found that the solution solutions occur in the equations of the third type. Therefore, we can 
speak about a necessary condition for the existence of solution solutions in the corresponding equation. We also define a class of 
equations for which the dispersion ratio is carried out. This ratio is a necessary condition for the existence of solution solutions and 
the satisfying properties of these solutions.
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