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The article is devoted to the application of methods of the perturbation theory in the for-
malism of many-particle density functionals. The spatial structure of the electron gas 
near the surface of the metal with the consideration of the periodic structure of the crys-
tal lattice is analyzed. We obtain an analytic expression for the two-particle density func-
tion of electron gas in the periodic potential. Results of the work can be used for calcula-
tion of the characteristics of the electron gas in solids. 
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