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According to the rheologic paradigm the response of the physical system on the external actions or on the internal evolutionary processes is nonlocal in space and/or in time. Based on ideas of the phenomenological Rheology [1], we considered the rheologic extension of the Equations of State in two models: of the cosmic Dark Fluid and of the relativistic neutron stars. 
As the first application we analyzed the evolution of the isotropic Friedmann Universe [2] guided by the interacting Dark Energy and Dark Matter. The corresponding interaction is described by the integral Volterra-type operator with the kernel related to the fading memory in the classical theory. We have solved the key equation of the model and classified the exact solutions with respect to the sign of the discriminant of the cubic characteristic polynomial associated with this key equation. The energy-density scalars of the Dark Energy and Dark Matter, the Hubble function and acceleration parameter are presented explicitly; the scale factor is found in quadratures. Asymptotic analysis of the exact solutions has shown that the Big Rip, Little Rip, Pseudo Rip regimes can be realized with the specific choice of guiding parameters of the model. Also, we have shown that the Coincidence problem [3] can be solved in the presence of memory effect associated with the interaction in the Dark Sector of the Universe. The second application of the rheological model relates to the analysis of structure of the static spherically symmetric objects. In this context our ansatz is that the profile of the star pressure is predetermined not only by the profiles of the temperature and scalar of the particle number, but also by their directional derivatives [4].
In the model of a zero-temperature neutron condensate we have analyzed in detail the non-relativistic limit of the rheologic Equation of State (the generalized Lane-Emden theory). The pressure profiles are reconstructed numerically. We have found that the self-interaction of the rheological type provides the neutron star to be more compact, since the radius of the star, related to the first null of the pressure profile, decreases, when the modulus of the rheologic guiding parameter grows.
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