1. Supplementary Materials
Problems of other approaches

The introduction of the dark matter (DM). In 1932, astronomer F Zwicky investigating the accumulations of galaxies in the Berenice’s Hair constellation estimated the mass of galaxies, their relative velocities of motion, attraction energy (Epot) and kinetic energy (Tkin). However, the results were in clear contradiction with the laws of thermodynamics. For instance, according to the virial theorem for a stable orbital system, for the gravitational interaction (F ~ R-2) the relation between Tkin and Epot is written as 2Tkin = -Epot. [17,18,25]. Then, the total energy of such a system U = Epot. + Tkin. = ½ Epot. is a negative value, which points to the thermodynamic stability of the system. Moreover, this system has a definite factor of safety. If we add a definite amount of the kinetic energy, less than ½ Epot in the absolute value, to a satellite, the system would not be destroyed, only the satellite will change its orbit to the elliptical one. If the additional kinetic energy is larger than ½ Epot in the absolute value, the total energy U will become positive. In this case, the system will be destroyed: the satellite will fly away.
However, F Zwicky established that the velocities of galaxies in the Berenice’s Hair constellation exceed the estimated values by a factor of 50-160 [1]. This means that the motion of the galaxies with respect to each other does not fit a stable model. The galaxies fly away from each other. These were the first evidences of the expansion of the Universe. But F Zwicky was a follower of the stable model. Because of this, to rescue the stability of the Universe, he put forward rather simple assumption concerning the existence of the DM. Indeed, some DM will cause an increase in the potential energy of attraction Epot, which will allow us to make the total energy negative, typical for stable models. However, this will be true only in the case if the DM would not make any contribution into the kinetic energy. In other words, the DM should interact gravitationally with usual matter causing an increase in the stability of a cluster of galaxies but it should be immovable. At that time, more than 85 years ago, there was a hope that the DM would be detected experimentally in the future, would be possible to explain its zero contribution into the kinetic energy.
It should be noted that a comparison between the potential and kinetic energies of any body is equivalent to a comparison between the gravitational and inertial masses of that body (or accumulation of bodies). However, the identity of the gravitational and inertial masses of usual bodies had been demonstrated experimentally in 1867 by I. Newton with the accuracy of 10-3. Later, in 1901, E Lorand had enhanced the accuracy of coincidence to 10-8. A. Einstein put the identity of the gravitational and inertial masses into the basis of the general relativity, which is now the major theory of gravitation, well confirmed by observations. The DM, which presumably possesses only the gravitational interaction, differs from the usual matter substantially and cannot be described within the framework of the general relativity.
Potentially, F Zwicky possessed two more opportunities to explain anomalously large relative velocities of the motion of galaxies: Updating of the gravitational potential so that the force of this interaction will decrease slower than ~ 1/R-2 at super long distances, or the introduction of an additional potential of attraction, with the force proportional to 1/R-1. The corrections of this kind would allow us to conserve the stability of the accumulations of galaxies, in spite of their rather high velocities, but these versions of updating were much more complicated than just the introduction of unusual additional kind of matter, which has not been detected yet.
Somewhat later, after the invention of spectral telescopes, the rates of rotation of the stars in galaxies were established with the help of C. Doppler‘s effect. The results are shown in Figure 2.
This is a generalized drawing characteristic of the majority of spiral galaxies. In the vicinity of the centre, up to a definite critical region Rb ≈ 8 kps, an increase in the rates of star rotation around the centre is observed. This region of the central part of the galaxies is called Bulge. At a distance longer than Rb, the density of the stellar matter in the galaxy decreases, which is confirmed by astronomical observations. But in this case the rates of star rotation should decrease according to J Kepler‘s laws, similar to the rates of planet rotation in the Solar System (disk curve, Figure 2). This would be in complete agreement with the prediction of the virial theory. However, at the distances longer than Rb the rates of star rotation remain almost constant up to the galactic edge. It follows from this that the larger is the distance of a star from Rb, the more its motion deviates from J Kepler‘s laws and from the predictions of the virial theory. In other words, it followed from experiments that the galaxies should be unstable. To rescue the stability of galaxies, V Rubin, W Ford assumed in [2] that the DM proposed by F Zwicky exists also inside the galaxies.
However, for the rates of star rotation around the galaxy centre at distances longer than Rb to be nearly constant, it is necessary that the density of the DM increases from the centre to the periphery (halo curve, Figure 2). One more unusual property of the DM follows from this: the visible matter should attract to the DM but the DM itself should be repulsed from the visible matter because the density of the DM is minimal in the centre of a galaxy (Figure 2). This kind of the distribution of the DM in a galaxy resembles a divergent lens, so the DM should not focus the light passing by but scatters it instead. The distribution of the baryon matter in the galaxy resembles a focusing lens, so light lensing by galaxies may be explained only by the presence of usual matter.
In general, the DM was introduced to conserve the stability of the Universe and to explain anomalously high rates of star rotation at the edges of the galaxies. This purely logical introduction gave DM unusual properties: It had to be immobile (to have no kinetic energy Tkin.) and to possess unusual attraction-repulsion properties.
At present, the most valid proof of the existence of the DM in reality is considered to be the interpretation of the photographs of a collision between two galaxies in the Bullet Cluster (Figure 3).

Two colliding galaxies are shown in Figure 3. Only the usual matter (stars, overheated gas) is visible. The DM is not visible, it was drawn additionally. However, it is unknown who was that astrophysicist of genius (or a team of astrophysicists) who did this. An explanation is given: The DM was drawn on the basis of the lensing effect. This procedure is not described. In any case, the drawing is interpreted as follows. Before the collision, both the visible matter and the DM in each galaxy had the same velocities of motion. During the collision, the visible matter of both galaxies hampered the counter motion of each other, while the DM of both galaxies passed through the counter galaxy without hindrance. Because of this, the visible matter lagged behind the motion of the DM. This follows from the images edited by additional drawings. However, this approach renders both gravitational and inertial masses to the DM. This contradicts the assumption made by F Zwicky that the DM possesses only the gravitational interaction and makes no contribution into the kinetic energy (does not possess inertial mass). Here is a contradictory interpretation of DM characteristics. So, it should be stressed that the notion of the DM is very diverse, flexible and inconsistent. Of course, the notion of the DM may be used, but then one should understand that sometimes it would be necessary to exceed the bounds of traditional scientific logic.
The artificial introduction of the DM possessing unusual properties was not approved by some astrophysicists. Theoretical reasonableness of the introduction of DM in our Universe is under extensive discussions at present [19-22]. In addition, unquestionable data confirming the actual existence of the DM are absent at present. Because of this, alternative approaches are proposed to explain the anomalous motion of stars in the peripheral regions of galaxies [3-12]. By present, more than 30 alternative models correcting I. Newton’s laws and gravitation at long distances have been developed. However, it should be noted that these approaches in their essence are linear corrections to the laws of classical mechanics. This is why these approaches are unable to explain a jumping transition from stellar systems to elliptic galaxies and a great diversity of the shapes of dwarf galaxies.

