
111 

 

1) 
by

 
2)  ed 

-
 

3) ing 

 
4)  -

 

 

 
 

 
 

 
1. 

-51. 
2.  

-  -  
3. Allaboutcircuits URL: https://www.allaboutcircuits.com 

 
4. Automation around us : 

 
5. Cern Courier URL: https://cerncourier.com 

 
6. Hughes M. How to Analyze Data from a Custom PCB Sensor Subsystem 

[  ]. URL: https://www.allaboutcircuits.com/technical-
articles/how-to-analyze-data-from-a-custom-pcb-sensor-subsystem : 

 
7. Learn to read science

-   
8. Scientific American URL: 

https://www.scientificamerican.com  
 
 

514.853 
 
 



112 

 

 
FRIEDMAN'S EQUATION. MODELING DYNAMICS OF EXPANSION OF THE 

UNIVERSE 
 

 
 

 

 
; 

 
 , 

 
Authors: Kuznetsov Aleksey Evgenievich, 3rd year student  of the direction 

"Informatics and computer engineering" of the branch "Protvino" state University "Dubna"; 
Tsvetkov Daniil Alekseevich, 3rd year student of the direction "Physics" of the branch 
"Protvino" state University "Dubna". 

Scientific adviser: Zyuzko Tatyana Nikolaevna, candidate of technical sciences, 
associate professor, department of general disciplines, of the branch "Protvino" state 
University "Dubna". 

 
  

   

 

 
 

-

 
Abstract 

 Observations in recent decades on one kind of the most powerful explosions in the 
Universe - Ia supernova explosions - showed that our Universe is expanding with 
acceleration. This was a huge surprise for cosmologists and astrophysicists. Gravity, being a 
universal force, has only one sign - attraction. In order to expand with acceleration, you need 
antigravity, which is created, as is now customary to say, dark energy. This is a form of 
matter unknown today, the nature of which remains to be determined in the new physical and 
astrophysical experiments. This work is devoted to the study of the differential equation by 
Fridmann.  Exact solution is being investigated for a special case. A program has been 
developed for the numerical solving of the Friedmann equation by the fourth-order Runge-
Kutta method. Various models of the behavior of the Universe from the Big Bang to our time 
are built. 
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