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ABSTRACT Ionization radiation is everywhere: cosmic rays, nuclear energy, medicine and etc. One of the main tasks during work 

with the ionization radiation  human safety. There are a lot of radiation protected clothes. To define their protective characteristics 

two way are possible: experimental and simulation. The numerical simulation allows to speed up experiments and cheapen 

them.There are a lot of software toolkit for ionization radiation pass through the matter simulation.  The article is devoted to 

following tasks: selection of software toolkit for numerical simulation of ionization irradiation passage through the matter;correct 

way of dose and dose ray calculation as dose rate should be calculated at the point;  correct way of mass energy-absorption 

coefficient approximation by piecwise continuous function. For numerical simulation GEANT4 software toolkit was chosen. The 

GEANT4 is written in modern programming language: C++. GEANT4 is well documented, has a good supprot and free open 

software. To calculate dose and dose rate calculation should be made for the point. The absorbed dose calculaation method which is 

used in GEANT4 can not be used for dose rate calculation. Proper mathematical method for absorbed dose calculation was chosen 

and was described in the article.  

Keywords: ionization radiation,numerical simulation, GEANT4, absorbed and equivalent dose, dose rate.  
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