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High-accuracy finite element method for solving the 2D parametric elliptic self-adjoint boundary-value prob-
lems is presented. The triangular elements and new high-order fully symmetric Gaussian quadratures with
positive weights, and no points are outside the triangle (PI type) is applied. The program calculates with the
given accuracy the eigenvalues, the surface eigenfunctions and their first derivatives with respect to the pa-
rameter of the BVP for parametric self-adjoint elliptic differential equation with the mixed Dirichlet-Neumann
type boundary conditions on the 2D polygonal domain, and the potential matrix elements, expressed as in-
tegrals of the products of surface eigenfunctions and/or their first derivatives with respect to the parameter.
We demonstrated an efficiency of finite element schemes and program by means of benchmark calculations
the 3D boundary-value problem for Helium atom bound states in the framework of Kantorovich method.
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