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The model of mass point is the simplest basic model in classical mechanics. This is followed by 
an infinitesimal rigid body, i.e. the particle that occupies zero volume in space, possesses not only 
translational but also rotational degrees of freedom, and is the exact analogue of the macroscopic rigid 
body by the dynamic properties. The next in complexity basic object is the body-point of a general 
type. The body-point is a particle that occupies zero volume in space, possesses translational and 
rotational degrees of freedom, and is characterized by the mass and two tensors of inertia, one of 
which is symmetric, and the second can be arbitrary. The formal definition of body-point is the 
assignment of its kinetic energy as a quadratic form of translational and angular velocities. The 
coefficients of this quadratic form are the inertia tensors of body-point. A mass point and an 
infinitesimal rigid body are special cases of the body-point. At the same time, the definition of body-
point assumes the existence of body-points which have additional inertial characteristics compared 
with the infinitesimal rigid bodies. Such body-points are called body-points of a general type or non-
classical particles. The latter name is due to the fact that the body-points of a general type are 
fundamentally different in their dynamic properties from the infinitesimal rigid bodies. In particular, 
the free motion of the body-point of a general type is not the motion in a straight line. The presence of 
additional inertial characteristics of the body-point of a general type should be treated as taking into 
account (in the integral sense) the internal dynamics of a complex particle possessing internal degrees 
of freedom. We can give an example of the mechanical system with a complex internal structure, the 
approximate description of which motion are reduced to the equations of motion of the body-point 
different form the infinitesimal rigid body. The dynamic properties of representative volume of 
continuous media have no qualitatively difference from the dynamic properties of particles that are 
within this representative volume. All particles discussed above can be used as the base models for the 
construction of various continuum theories. For example, the model of mass point is the basis of 
momentless continuum theories: classical three-dimensional theory of elasticity, the theory of 
membranes and the theory of filaments. The model of infinitesimal rigid body is the basis of moment 
continuum theories: the theory of beams and rods, the theory of plates and shells, three-dimensional 
theories based on the Cosserat continua. The model of body-point of a general type can be used to 
describe the various "non-mechanical processes" on the basis of the fundamental laws of classical 
mechanics. Certainly, this continuous media should be understood in a wide sense. We mean by them 
not only ponderable matter, but also the physical fields, i.e. everything that is described by differential 
equations in partial derivatives. 

 


