It can be observed that neglecting the underlined terms in equations (1) the following equations are derived:

The model described by equations (2) neglects the effect of the microstructure size on the overall dynamic behaviour of the FGL and will be called the macrostructural model of the FGL.

Let us consider vibrations of the layer shown in Fig. 1, with the thickness H, loaded on the upper boundary by p(z,t) and rested on an undeformable base. The layer has a length L along the z-axis. It is non-periodically reinforced along the z-axis. The aim of the example is to determine a distribution function of materials in the FGL layer loaded on the upper boundary, under the assumption that the macrodeflections u are independent of z. The problem will be solved in the framework of the macrostructural model.

Neglecting the component u 2 of the macrodisplacements and setting on the boundaries z=±L/2 that ∂ 2 u 1 =0, we assume u 1 (x, z, t)=u(x, t). The function u will be called the macrodeflection. Assuming the loadings on the upper boundary p(z, t)=Q 0 q(z) exp(iωt) and the macrodeflection u(z, t)=U (z) exp(iωt), and denoting κ≡C 1111 , δ≡κ [START_REF] Rychlewska | [END_REF] 2) can be written in the form describing macrovibrations

/κ 1 , β≡ρ 2 /ρ 1 , η(z)≡λ(z)/l, χ≡κ 1 [1 -δ + δη(z)], ς≡ρ 1 [1 -δ + δη(z)], equations (
∂ 1 ∂ 1 U + ςχ -1 ω 2 U = 0 (3) 
with the boundary conditions:

∂ 1 U (0)=-Qq(z)η(z)/χ, U (H)=0. Assuming δ=β and q(z)=[1 -δ + δη(z)]/η(z), the macrodisplacement u 1 is really independent of z. Denoting ξ≡ x/L, Ω 2 ≡ω 2 H 2 ς/χ, () ≡∂ ξ , φ(ξ)≡κ 1 (HQ) -1 U (ξH) equa- tion (3 
) can be written in the non-dimensional form

φ + Ω 2 φ = 0 (4) 
with the boundary conditions: φ (0)=-1, φ(1)=0. Solutions to equation ( 4) take the following form: 1) for the stationary problem (Ω 2 =0)

φ(ξ) = 1 -ξ, 2) for the non-stationary problems (Ω 2 > 0) φ(ξ)=Ω -1 [tan Ω cos(Ωξ) -sin(Ωξ)], 3) solutions do not exist (resonance macrovibrations) for Ω 2 =π 2 ( 1 2 + n) 2 .
Diagrams of the first and the second solutions are shown in Fig. 2. Summarising, some remarks can be formulated:

• The new modelling approach proposed to describe the FGL, based on the concepts of the tolerance averaging technique formulated for periodic structures, leads to averaged models -the microstructural and the macrostructural of the FGL.

• The microstructural model makes it possible to investigate the effect of the microstructure size on the dynamic behaviour of the FGL, in the contrast to the macrostructural model.

• It has been shown that if the loading and the function of properties of the FGL layer are assumed in the same form the macrodeflection u is independent of z.
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