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      Аннотация.     ,  « » , 
         .  , -

 ,     ,      
  ,        

   . ,    

  ,       ,  , -
         . 

Ключевые слова:   -, , ,    ,  
  

Введение.      ,   .   « — 

 »     ,    -

       [2–4].   -
     .   -

   .        
        ,   

       [1].       ,  

     ,  ,   -

      . 
Методы  и материалы; результаты.   -,   

         ,      .  
    —   , «» 

 . ,     -

 ,       -
 ,     .   -

  ,    ,  
   ().     -

         ,      .  ,   

          .  

,         
    .     

()  .      -

 ,   ,     , 

         [6]. 

Заключение.       ,   ,  
       



   XXIV Международная научная конференция «Физические интерпретации теории относительности»  179

         ,   
 ,         [3, 5].  

,            ,   -

        .   ,  

    ,    — ,   -

. ,   ,   -

             ,    
     ,    —   

    [6].       -
    .    -

           

     . 
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Abstract. Modern physics believes that “Zeno's paradoxes” are resolved if they are formu-

lated strictly in the sense of modern mathematics. At the same time, many scientists, histo-

rians and philosophers believe that Zeno's paradoxes are only apparent paradoxes that arise 

as a result of poorly posed problems and biased human reasoning. However, it is Galileo's 

formulation of the law of inertia, later included in Newton's laws of dynamics as a basic 

one, that allows us to consider Zeno's paradox about a moving arrow differently. 

Keywords: Paradox, Zeno, Galileo, coordinate system, inertial reference system 

Introduction. It is generally believed that it was G. Galileo who, with the words 

“Mathematics is the language of physics,” made a turn in the study of physics, moving 

to a quantitative language in describing physical processes [2–4]. Cartesian coordinates 

were used to describe translational motion. This radical turn was consolidated by  

I. Newton in the form of differential equations for formulating the laws of motion of 
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celestial and terrestrial bodies, thermal processes [1]. However, it was Galileo's formu-

lation of the law of inertia, later included in Newton's laws of dynamics as a basic one, 

that allows us to consider Zeno's paradox about the moving arrow differently. 

Methods and materials; results. Visually, the movement of the arrow can be 

confirmed by examining its blurred trace in the photograph. Blurring the image in a 

photograph is a well-known technique of photographers, “bringing to life” the pho-

tographed object. Contrariwise, to make a clear image of a moving object, the pho-

tographer must turn the camera after the rushing object, but blurring the clarity of 

the background image. Now one can imagine a moving platform on which the ob-

server is located, along which the object (arrow) moves. The speed of the platform 

can be smoothly changed to make it equal to the speed of the arrow. On the plat-

form, along with the observer, there is a system of Cartesian coordinates and a 

clock. We will assume that the speed of the platform along the selected direction is 

constant and significantly less than the speed of light. We will obtain an inertial 

frame of reference of classical mechanics (IRF). Then, according to Galileo's asser-

tion about the inertia of motion, all mechanical processes observed from this IRF 

will be registered as occurring in a stationary reference frame [6]. 

Conclusion. In other words, an observer on a platform. which is uniformly 

moving relative to a released arrow at a speed significantly less than the speed of 

light and equal to the speed of the arrow, will see it as stationary, as in the stated 

Zeno paradox [2, 5]. 

Note that the law of inertia is a qualitative law of physics, it does not use 

mathematical terms. The postulate is the assertion that space is homogeneous and 

isotropic, and time is homogeneous, then IRFs exist. Now, according to Noether's 

theorem, the homogeneity of space relative to shifts will give the law of conserva-

tion of momentum, isotropy will lead to conservation of angular momentum, and 

homogeneity of time — to conservation of the energy of a moving body [6]. Its 

formalization in the special theory of relativity allowed A. Einstein to qualitatively 

understand the impossibility of motion with a speed greater than the speed of light 

and to mathematically establish the equivalence of energy and mass. 
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