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.�/�( �"������ � ,�&��� �%���"#�� ����&����"&0 ��-��,�.�����$

 ��%��"&�#� – �� �"&� �����$ � ��".�/ ��', &���!3*�$ !,���$

"&�!#&!������&0 ������, �'����&0 /�����&�&', ����*�&0, "������&0 �

/��,���&0 ,�&��/�"���� "����,����$ #�,,!��#�.��. 

�+� 81.373.612.2 

�. �. �"&�/#���, #���. -� � . ��!#
(
)�, %. ���"#) 

*����1�� �-.���3 ��	�*����  

�0�*�.���4� ���	
��	/�4�  

������#�, ��"/����,��,'� ��%���,� �!�"&�, �'�����' � ���-

�����( #���"&����'( /�� �%�&� 0�'(, #�&��'� �&����3&  �%�#! �"-

&�"&�����$ # �""�-�#�.�� ,��� �� ���#�,. � �",'" ���� �� ���#�,

�#�!��3*�$ ��$"&��&� 0��"&� «#���"&��» �%���& ���! �� % ���'$

�� �$, /�"#� 0#! �,���� ��� ���& ���,����"&0 �� &� 0#� ��"/����&0

&� � � ��'� -��%,��&' (��?�#&') ��� 0��"&�, �� � ��?�����&0 �( ��

�"���� #���"&�����$ (���#&���"&�#�, �/���� �� &�, "�,', ,��� 0

�#�!��3*�%� ,���.  

���� � "�,��&���"#�$ ������.�� /�� �%�&� 0�'( �"���&� 0��-

%� ��"/���&�� ,�%!& �'&0 ����-, ��!(- � &��("&!/����&',�. ��� ��-

��"&!/����&�$ "�,��&���"#�$ ������.�� ,�(����,�, �����&�� ���-

����� ,���& �'&0 #�# ,�&�-�����.��, &�# � ,�&���,���.��. ��� ,��-

%�"&!/����&'( /�����"�( #��&��� ����: �" � �� /��,��!&����, 2&�/�

�������� �' � ���������' &� 0#� /!&�, ,�&���,��, &� "���0 ,���!

���� 0�', � #�����', ��������,� �!��& ,�&���,���"#��; � " !���, 

#�%�� ���� 0��� � #������� �������� �/�"�������' /��,��!&���',

,�&�-�����"#�, ��������,, "���0 ,���! ��,� �!��& ,�&�-�����"#��. 

���%�"&!/����&'� ,��� � "�,��&���"#�$ ������.�� �' � �&,����'

� ��,#�( "�,��&���"#�( /�����"�� � "�,��&���"#�� .� ��'� �� �"&�

‘/�%���, # �,�&’, ‘(���#&��, /��������, 2,�.��’. 

��%! ����"&0 �"/� 0�������  �#"�, " "�,��&�#�$ ‘%���-

��$’/’(� ���'$’, ‘"!(�$’/’,�#�'$’ � � (���#&���"&�#� /�%���'( �

# �,�&���"#�( !" ���$ ��?�"���&"� &�,, �&� !/�,��!&'� /�����#�

,�%!& ��"/����,�&0"� ��/�"���"&����� (/�� #��&�#&� " /���,�&�,) 

� � �/�"��������� (����� ����!(). 1&� ,��%�"&!/����&�� ������.��

/���"&�� ��& "���$ "�"&�,�!3 ,�&���,�3 � �� ��&"� !"&�$����$

,��� 03 "�,��&���"#�$ ������.�� ��� ����!�,'( ��?�#&����.  

�� ,���� ��%! ����� ��!("&!/����&�� ,��� 0 "�,��&���"#�$

������.�� �' � �&,����� /�� !/�&��� ���� /�� �%�&� 0�'( " "�,��-
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&�#�$ ‘�"������’ � � �/�"���� (���#&���, � &�#�� &�#�( /���� ���$

2,�.���� 0��%� "�"&�����, #�#, ��/��,��, &��, %� �", ��% ��. + �

/�� �%�&� 0�'( �!""#�%�, �� ��!""#�%� � ��,�.#�%� ��'#�� "� �����-

���, ‘(� ���'$’ �' � �&,����� " ��!3*�� ��!("&!/����&�� ,��� 0

"�,��&���"#�$ ������.��: ‘(� ���'$’ M ‘ �5���'$ 2,�.�$’ M

‘#��&�� ��!�,'$ ���!,�,’ (�!". $������� ��#����; �� . $������!

��/��,�8���%�; ��,. eine kühle Vernunft ‘(� ���'$ ���!,’). 

�����&�� /� �"�,�� /� ,�&���,���"#�,! &�/! �"!*�"&� ��&"�

�� �"���� ����"&!/����&'( � ,��%�"&!/����&'( /���#.�$, � ,�&�-

-�����"#�� ������.�� ��"�& /���,!*�"&����� ����"&!/����&'$ (�-

��#&��. 
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RESEARCH OF THE DURABILITY OF 3D BRAILLE  

INSCRIPTIONS 

Over the past decades, interest in literature written in Braille has de-

clined sharply, which is directly related to a decrease in the literacy level of 

visually impaired people. For example, the number of visually impaired 

schoolchildren who can read in Braille has decreased by almost 40% over 

the past 50 years. The exacerbation of this problem is primarily due to the 

high cost of manufacturing printed products in Braille. 

The ability to model and manufacture such products for a relatively 

low price and, moreover, in the shortest lines, is realized using 3D printing 

technology. 

When using three-dimensional printing of Braille font, the most fre-

quently used method of fused deposition modeling is the most common due 

to the price-quality ratio. But it allows you to get clear tactile copies with a 

special textured surface, so necessary for the perception of information by 

blind people. In addition, 3d printing technology uses environmentally 

friendly materials for the formation of tactile elements, which is especially 

important in the manufacture of educational materials for children, as well 

as labels on packaging of food products [1-4]. Since the elements of the 

Braille font are constantly in direct tactile contact, manufacturers are faced 

with another requirement, such as providing high durability of relief items. 

Therefore, the aim of our research was to establish the operational stability 

of the Braille font obtained by 3D printing. For this purpose in this work, 


