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Abstract 

Reliefs and rock inscriptions are among the most important historical documents, and 

each of them carries the narrative of victory, promotion of law, expression of prayers, 

determination of border boundaries of lands, display of special ceremonies or 

propaganda of the political and military authority of the rulers of their time. It can be 

said that they express the clearest and most direct narrations from history. The creators 

of these works paid special attention to the events of their time and they understood 

correctly that the hard chest of stone and rocks is the most resistant canvas for recording 

thoughts. The truth of this diagnosis has become clear to us today, because many of 

these works have been able to survive various natural disasters, wars, human 

destruction, etc. and be left to us today as part of the ancient heritage of our country. 

The present article contains a new reproduction of the Urartian stone inscription of 

Seqindel located in the central part of Warzgan city, East Azerbaijan province, which is 

inscribed on the body of a stone slab dating back to 2750 BC, and cuneiform patterns 

are carved on it and He has been injured due to various factors. The most important 
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questions of the research are: What are the changes that happened on the Urartian 

inscription of Seqindel? What versions and modelings of this inscription have happened 

so far? In order to get answers to these questions, in addition to historical and 

archeological studies, field investigations as well as the use of new documentation 

methods including laser scanning, photogrammetry and digital design of the text of the 

inscription have been carried out in order to be able to understand the process of 

changes of this inscription during Time checked. 

Keywords: Cuneiform inscription, urartoi, saqin-del, reproduction, photogrammetry. 

 



  

 

���� ����	 
��
 �������� ������� ������� � �����   

!"��#  $��%�) �'�
 $���#��(�)* +�, �(15 0(�'	 �1 ��1���2 � (�3� �1403  

���� �� �	�
 ��
������ ���� �	������� ����  ��
���� ���

���	� ����  �
!	
"�#$  

�� � ( *73�*  

*��9� ���'�� ��9�**� *�:;�( <9� ***� �� (#�:=�� *�9�  �>�9�
****  

%��&'  

������ �	
 ����
 � ������ ������ ������ ��     ��� ����
�� � ������  �!"�# $������ %!�#
      %�����& ����� �'���(� %���)# *�!���
 +���� *+,
�- .!��# *�����/ 0!��" 1��2  �34  *���

       �,�(
 ��� � ������ ',�5 +���� ���32  ��6
 �  &��& "���-� 7���# �! 8�5  �&��� �!��

 � %4�" 09: +�,## � � %!� �;&��  � +��� <!"�# �� �" $�!��" %!�#    "��=> %�!� +�:�
���& ���


�?!� ��,#��4�' ',5 +��� @!�-� �� 0��
 ���� � �
�        0��& ����& ��
 ��
',� ���A�!"'  ��&"'
���� � B�&���	� ���C!�
� 0�= ���� �,� %!�#'��5" � ��  ',�� ���,5 +�C#�2,�A D�4 � ��

���� E��C# %!� 0(� ����
�,# "�=> %!� �� �"���� �
��F 0&� ��!'�: %4�" �� �� ��  �� ��
�
B�� * )��G H���� I'�,2 �
J:K!��# *��  �" ',�5 0�L& � �'�
 ",�M ���N �  
��
� ���

      1���4 ��O�2 ��P�	� .��
'�: "�R�:�� �� �� +��",C
 %�
 I���� ���� "' ������ � ��!��
 S92
� ����
 B�& �� ��!�� T����&�%�	&  !,#"�"�   +���&� *+��-�"� ��4 �J
�� ��� "' @-�� U'

V! �
�� �� �
 0&�  -�4 +�W!��"X>  �� Y,��� B�& ���#2750    ^,�	
 � 0�&� ��4 �	
 �._
 ����
 +> ��" ��  ��� `5  �"��
     ���,M K��& ��� � ���4   K��&> "��F'  
,:��
,: 1    :��!'

 

*  0b�� ,cM *"��C
�'�3C
�' * ��Md A "�=> 0e�92*J!��#  �L&� ��� ��fC
�' * f��� +��!� )���!,
d ��bU, *(
M.razani@tabriziau.ac.ir 

**  ��� ��fC
�' * �!"�# �  f���A ��4� 0��� ���
' �,WC
�'+��9��* +��!�* Nemani.leyli73@gmail.com  

*** �C	
 �4"� i��4"�
 *�"�'�� �3C
�'d J!��# ��fC
�' *+���M  &����* +��!�* amin.ranjbari.ac@gmail.com 

**** �4"� i��4"�
 +��&�� * W�& �3C
�'d J!��#  �L&� ��� ��fC
�' * f���A "�=> 0e�92* +��!� *
Amirialireza764@yahoo.com  

 :0A�!"' <!"�#11/03/1402 :^�!R/ <!"�# *05/06/1402  

 



60  ���� ����	�  +�,15 0(�'	 �1 ��1���2 � (�3� �1403  

 

��C:  ��� .0&� ����p# :�� 0&� $"��M ���?/ $q�r& %!�#    !,�#"�"�� �����
 �� �'��A� _�9#� $
%�	&���# s0��F U' U�� � ���
 �F U�2���&      ����� s0�&� �'���A� _��9#� �����
 %!� ��  !��

+��&�� �  �!"�# $�)P�;� �� ��LM *$q�r& %!� <&�/ ��  ����&'  &"�� * &��4  �  
����� ���
^�" �� �'�9�&� %��t��  P %3�&� 1���4 ���&����� %!,
 ���     �2��G � ������:,��A *�"J��
��W
� ����
 %�� U���W!' .'�
  &"�� +��� U,G "' �" ����
 %!� $����p# �
�" +�,�� �# 0&� ��4  

(��%)��� :
+ %�	& * !,#"�"�� * ��� ����
.������:,�A *T����&� *U'  

  

1 ..����  

�u�� ����
B�& �,�9� �� �
 0&�  ��M ��  * ;5 ��4,
 *����
 *��C�
 �!��	#   ���4,
 *����
  ��� ��
���# �! �,
 �
��   .v w�����') 0�&� ��4'�! +> �� @���� "' B�&11 8 .16026   ��
 +���t�� .(

 �  ��� * ���N ���&> ��,2 ��,-� ��  ��� `5 ��
�'   ���,�& �?�!�  �",�4> *���   ����� � ���  *���
 �L�M 
��!� � �� �"�J� �� ��3     � ���& ����
 '���2 ��# �._  ����� �'L��� U�    �'�9��&� %��4,


 � U�& "' �
  
��P> D��& �9x�
 $���f
� "�� %����
 �" `5 %!� 0&� ��4  ����85 -1683 � .
��
 0&� �',� +��!� "' �u�� `5 0&� �'�
 �"�R:  �
��C
 �� {���2 �! � ���W� �! � ��   ��� ����

 "���- �� "��
 "'  
,:�
,: K�#�# �� �
 ����� ��
�� <�� 134   ��  |q����2� ��
��:  �
��C
  ����
`5    U��& '��2 "' �"  ���2900   +',��
 �'��& �� �._      "' +�!��,�& `�&,# ��!,�~# `�5

�f�� ��4,
 +�
�,5 0&� �
X �� ��q �!'�: ����� $��A � ���' ���   ����	� * &"�/  ��� ���
��4,
 �!�& +�
�,5 �� � �!'�:  !,#"�"�� +,F  ��� ��� �"' �
 ',� ����
 �PJ��    ����� ����

!"�#     +���&�� �,��M ������ %�!� "' '��
 ��� �"  ��M ���&> � +��&�� _�4 <     �!"��# �  �5���4
  ) +,�����P��" ��
���� ���& +,!����1810 -1895 ,���C� i����4"��5 (� .  H��4�
  �����f
� "

`5   ���   * ��") �����1361����
 .(   +���!�  
,��
 ������ �  ��N U��4 "'  !,#"�"�� ���
#"�"�� +���4'�/ ",c2 ��  
�2    ��  )��&� �����: "' ",�c2 � �",#��x�� +�- �& �� ��� �� ,

%����&            � _���M U���4 * P,#��
> _��4 *+���!� ���N U���4 �  �,��� ���	9- ������� ����
!",&�  ���� ����
 ���� ��� �
 0&��'"�R: ����� ���N � ��4,
 U�9& � ��4,
"�,!' ��  ��
�

 *+�����)1386 8 *113    ��= �  ��&" "���> i��&� �� .(0   �����
 *���4    �����
 ��"�' "��=> � ���
HC
  !,#"�"�� �' +��!� "' ��4     +���!� ���N U���4 ���& +',� %�!�/ �f
�C
 �
 0&� '",� ��

          ����� � 1��&�  
��
� '���)# J��
 '���)# %�!� �� ��
 0�&� ��4�
X �G��� �!�& �� ��!�	� "'
��4,
   �  M������ �  &��&  !��A��p� ��9� $�MLG� ��
"�' �
 0&�    '"�,�� K��N� "' � �����



�@�2( (�  �A9� $:91) �  7@7B �����1,  ... ) �� � ( *73�(� ��@# �  61  

 

����
      �� ��
 0�&�  �4 V�! ��""' ���4'�/ +�C
 � ��
 �f
��� +��!� ��N U��4  !,#"�"�� ���
 �
 �#��A �"��3# ���
 %!��F �����
 %!� 0���� ��� '�"   ��M ���     "' +��4'��(� 0���
 ��N"

%!�        E��C� '���&� %!��#���)� �J�� ��
 0�&�    '���2 �����
    "' ���,#"�"�� X,�9
 � ",�c2
&%���� ����
 .����� +�"�' +>  -�4 ���  ���,# �� +��!� ��N U��4 �� �A,C3�  !,#"�"�� ���

      1�!X ����:�!� ���F "'  !,�#"�"�� +����4'�/ �� +�
> ��)# +',� E�C� �  
�3� 0�)-,� ��
��&'  � ��������
 (HP� .�
'�:   �����
 (� *��!��  
���5��& ������ '�W!� �� Y,��� ���  ����

  
��'�! C
�3CP �� Y,���1�&� (v *���9& � $�2,�A *������
 (' *��    0�&� U,�	�� ���4� ���
 *�",�� � D��A���)1390 134) (1.(  

B�& ',5  ��4'�/ ��#,
 +��� 0��
 �� ��,#"�"�� ��C�
    %!�#"�:��
�� �� ��
 �" �"���� ���
^�"� � ��4�R:  -�� �����  
��&�� "�=> %!�#���   �MLG� ����2 ��
 �
�   ����A��p� ��  ���� $�

 +>  :��
� ^�" �  :�
� *��"��� * &��&      �� 0�&' ��� ���     0�&�W�!� K�P�� ���3
 � ���'
B�& ��C�
 ������ �	
 �� 0��
 +�C!� ���+> ���     i��&� ��� +���!� "' .����� ��C�� "���� ��

���# $�)P�;� %!�5>  U�224 B�&  1��&� :1��4 ��C�
 -   
���'�! +,��& -     * f��& ��2,P *�,���
B�& � ��C�
 ���� ��C�
  ��� VF,
 ���  0�&'    *�"�') 0�&� ����>1396 8 *35 +> ���� w(   ��F

����
 �� ��
�# 0&� �P�	� %!� �6
��  U���)  !,#"�"��  ��� ���1�� .(    "' ',��,� �����
 �?�!�
%�	& ���&�"  N�� �,
 .'"�' +�-�"� +��&��4 "' U'  

  
 !D	1EF�G� . +�'	 (# �@�2( (�  ��H  *�����I� � �(�:� :� �@  ���=  

 �9���� � K�	 (#L�H *�� ) �,  M)�'1� N�= (# M9�OKroll,2020.(  



62  ���� ����	�  +�,15 0(�'	 �1 ��1���2 � (�3� �1403  

 

 +�7B1E:91) . ��'9� �� ) ��;@��(QO E%��� (# #�B�� ���, *��1386(  

S@#( E:91) 
�� E:91) TU�H ���� �9�V�� E:91) W�� 

1  ��f#L-1 �,�� �  ���,xC!�  !,#"�"�� �!,�4�/��N B�& ��4,
 

2 ��
%�4 �,�� �  ���,xC!� �",4>/ !,#"�"�� �!,�4�/��N ��4,
 1�&� 

3 �x# ^�' �,��  !,#"�"�� �>��
���/��N ��4,
 ���� 

4  Nq,� ��'u� �,��  !,#"�"�� ����"�/��N ��4,
 ���� 

5  ��f#L-2 �,��  !,#"�"�� �!,�4�/��N B�& ��4,
 

6 �)�- +�,� U��  �C�:">  !,#"�"�� KWM /_�4 ��4 ��4,
 ���� 

7 %�	& U' �"�'"�&  !,#"�"�� +�-�"� /_�4 ��4,
 ���� 

8 �
�,� �&�" �",4> / !,#"�"�� ����"�/��N ��4,
 1�&� 

9 +��"�
 �:�� �&�" �",4> / !,#"�"�� �!,�4� /��N ��4,
 1�&� 

10 '��>',�(� �&�"  !,#"�"�� ����"�/��N B�& ��4,
 

11 ��P��" ��'  �C�:">  !,#"�"�� ���&/_�4 ��4,
 ���� 

12 +���C
 ��'  �C�:">  !,#"�"�� ���&/_�4 ��4,
 ���� 

13 �C�4  �C�:">  !,#"�"�� ���/_�4 ��4,
 ���� 

14 ��;�� ��' �&�"  !,#"�"�� ��;��/��N B�& ��4,
 

 

2 .���� 0�+
1 2
3�4� � 5�6��� ���� ��  

  ����� ������
 %�	��& �����&�" �'����(� "'  !,��#"�"��   "') +���-�"� +����&��4 @����,# �� U'
5   "' � (����,��
38   � "' *���� +���&��4 ��N ����,��
       @�-�� +��-�"� ��� ���� �'��� ����

��4  B�& .0&�  ����A "' �6
�� ��4,
2     f��& ����& ��  N�� �,
 ����' �� � ��&�" ����,��

�!"�# �)�-  �,�� ��� "' �F"�x3!    Y����� 13�4 ��� �"J�  f�& ���� �� �"' K�4"'  

 +> �P,� �
 E-�
5 ��M�- � ���  ^�50/4  134) 0&� ��4 �	
 0&� ���2.(  



�@�2( (�  �A9� $:91) �  7@7B �����1,  ... ) �� � ( *73�(� ��@# �  63  

 

  
 !D	2<9%, �@�2( (�  E:91) E� �,�1,# �9�� .��  � M@�:2 ��1,�3	 �', �  +#  

 �,��� 0�&  !,#"�"�� +�"�W2 -   ",��J� B��&  ���N  ��� �"     � {���  ��;���� $",��
 �	��  ����
 � �',�
  U,�G �� ��116    ���M � �����
��&55   "' �����
��&10   ���A �;�&  ����


 �'��
 �	
 +> ��  ��� `5 ��  !,#"�"�� ��' �"�'"�&  *",3�C�) ��
�1332   �������� *1398 *
*�"�' 1396(. %�	& ���&�"  3!'J
 "'  N�� �,
 ����' �� �
 ����
 %!�    +��-�"� +���&��4 �� U'

W!��"X> +��&�    U��& "' *'"�' "���-  -��4 +�1330 )1951     ",3�C� '�,����(� ���
' `�&,# (
*",3C�) �!'�: HC
1332  ���9#"� � 0&� ��4 ���� E�C��
 |����
  4�,2 ��  ��- "' ����
 (

<�� '��2 ��2.5  �
�& �� ����
 ��- |q���2� .0&� ���     �  �)��G +�����A K��&> 0�M �� � "���
� ��2�
 "' ��2 �#  
��
� K��&> ^,��&' J�
 ����
 ',5 .0&� ��A" %�� �� %!�!    �)��G ����

     K��&> ���C��  ��
 ���;�& ���� ������ � |L��
 �;& �� �5> �
�C
 "��F 0&� ��4    ��� ���!'
E�C��
 ����
 �F ���
 �
  �34   �� ��!' B���: ����
 "�' 0&� +> 0&�" ���
 �� �#   ',�4

"�' �� �"�'�� uq,� %!�5> �� �
 �'�,� �    ���5� ��PJP� �
����4,5 .0&� ��C
 ��/ ��
�� ����

*�"�') 0&� �'"���
 '"��  ��&> ����
 �� +�-�"�1396 134) (3  �#5.(  



64  ���� ����	�  +�,15 0(�'	 �1 ��1���2 � (�3� �1403  

 

 

 

 !D	3<9%, �@�2( (�  �A9� E:91) �  �2�9XMB :�, ( . +#  
 +�, E� Y��1� E:91) �  #�B�� ���( �@��"2 <91�A�1978.  

E1A2 \�, �  ��) *�'� :]^  \�,<9%, �@�2( (�  \�, E:91) � +#  
_�^ `� (# a �F  � 7�  .(`@b) �  �@��"2) E�9��  

:c�d� https://arachne.dainst.org/entity/6815623/image/14695  و

https://arachne.dainst.org/entity/6815623/image/6815623 

 

 

 !D	4<9%, �@�2( (�  �A9� E:91) �  ��) *�'� .  � +#
 `@b) 
 �e�� �  �O a �F  EF�G�1978.  

https://arachne.dainst.org/entity/6815766/image/6815766 

 !D	5<9%, E:91) *����  �9�>� .  �� +#
T9,O ���(�@�3	) �����  ��9:F *��1402(  

  



�@�2( (�  �A9� $:91) �  7@7B �����1,  ... ) �� � ( *73�(� ��@# �  65  

 

1.2 �����	 
��� 
������ 
����� �� ��� �� ����� ������ �� 

   ) ",3�C� '�,����(� ���
' �
�",��  ��M HC
 � �
�M�W4 ���-� +��� �#1398 -1374 (^ .
%�	& ����
 `�O � 0�= "'  �� V!'J
 U'2700    .�',��
 0�&' "' ����
 %!� ��  MLG� ��� U�&

C� � ����
 HC
 +��� "' ",3 ��!,
  

 ����
 1(� �� �9&��" � �!�G �)�� K�& ��   ��
'�: �  
�����,
 ���   K)�� ����   � ",��)P�
 � 13C� {�� �� ",���  {��� ��X �� �/ � �,�  ��: 1~A � +�����# "' J� � ',�
  ���

��" +�4 VC5 ����&� +��� ��� � ',�
 ���� ��    ����-� 1�(� 1�� ��  !�����" � %b�;� �
 � Y���2� � �J2 �� "�' "�
 +> ��  .',�
  U��& '�'�5 �5��� "' ����
 %��1332  ���   $",��

+> �� ��/ U�& "' �4 ��4�'�� 1��
       ��!� "' ��=� ',�� ���A�: $",�� +> ����# � HC
 �

   +��3�� +> ���  �&��&' � ',� {��     %�!��� .0�&� �',��
 �!R�/     * !��&��4 +���� "' ����# �"

V!  x
 � T����&� +> �"��F �4 �"�'���!'�: �C
 �
�' ��W� "' � �',� �  

 � ",3C� ����� %��� "'  ��!,
"       �����
 $"��!� ��� 1�(� ��� +���&" � �!�G  G �� �/
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 +����&�� 1��
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 134) 0&� ���> 1~A %!� 0&,�/ "'  ��= '��&� �!'�: 0�= +��!�  �� "�=>10.(  
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�/ ��  9���� +�:���!,
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 %�� ��-�# "' ����#   �� ���#
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 !D	11a��U . <9%, �@�2( (�  E:91) ��@��  � ( #) +#1396 �  E1��n�� �
Salvini,2008,435( 

  
L1� �A9� E:91) <1�  E���») 
�# *(�#(�,735 -755 
(
.K «�X�2( (�  ��	#�� 

Cuneiform inscription of Victories of “Sarduri II (755-
735 B.C)»the King of Urartu 

1   f�� ���"��'��A� ��" �� ��P�5 [���5] The chariot of [God] Khaledi set out 1 

2  �» 
,��!',�P��« ",C
 ��4 *»�'>,P,/ «.0A�: �" and captured "Ultudiyoni", the king of the country of 
"Poluadi" 

2 

3  %����& ��4» �!'�C
�� .«0&� ����/ ��P�5 The King of the land of "Banshadini". Khalidi is 
Victorious 3 

4 '�
  C
�3CP .0&� ����/ ��P�5 DL& Khalidi's Weapon is Victorious 4 

5 »�"�'"�& « ��/» �C�:">« Sarduri, Argishti’s Son marched 5 

6  � �"�'"�& :�!,:21 .�'�
 ��A �" �)�- Sarduri Says: I Captured 21 Fortresses 6 

7 55 V! �" ��4 ��4 .�'�
 ',��
 ���"» 
,����P« In a single day, I conquered 55 cities. “Libliuni1” City 7 

8 .��A�: '��
"' �"  ��4 �3(��� ��4 I took the fortified city of the kingdom in battle 8 

9 *�"J� ��4 *"��	� ��4'�/ �"�'"�& Sarduri, the Mighty King, the Great King 9 

10 
 03��� ��4 *��",C
 ��4»��� « ��4 ����
���A �

»�x4,#« 
King of territories, King of territory of "Bia2" and 

Lord of "Tushpa2" City 
10 

 ����
 ���
 i�&� �� ����#*�"�' �!�� ��4,
 +��!� ��  !,#"�"��  ��� ���1396 .0&� ��4 �!�(#  

�� �t
> i�&� ��  ��� %�� %�	& ����
 �!>     ���,#"�"�� ��
�"�
���W#  �C
�3CP +�!�� "' U'
@!�-�  ��� @-��"' ) ��' �"�'"�& $�2,�A �� "�f
735 -755     � 0�&�  �,�#"�"�� ���4'�/ (�._

<!"���# �����;# i���&� ����  ��� ����  +> 0����- 0��9: +�,��#2750  K��!�	# ���� U���&30±  .0��&�
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 �f!' .0& U��& "' ��     � H�C
 ��� ��)� ����

   ���  ��A�G �� .0��&� ����4�C��� �� ��  !���C:J�" ���
 ����
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��� �� ���&�����  &"�� 12��� %!�#�A I���� 0��� � 0e�92 ��� � �,�(�  f��   ',�4
      0���� ��� ����-� �� +> ��� +'�' 0����� �"���� '"�,� "' �
"�' '�	�M�  5�� ������ �
  !�� �#

K����� $���J� ��-' ���&����� �
 0&� K�& +��� ��� %!� w0&� �#  �" ��� *���4�" $",�
K�&> *�=� ',�,� `!��4 ��A "'   ��� �  ���~�5� $����J� � U�34� 0�= *�'"�� ���%�   ",�G

�� �"��5�& �  �A ���,4K�&> ��LM   �� �"��! +>  &��4    �:?!� ������� .���
   ��f!' ����
       $��MLG� ��� ���,# ��� .0�&� $����J� H��,# ���� ���� ��cA '�W!� � 0����- ���&�����

K�
  � ��4 ��/ �"�,M ���� 05��4 �� +�,#    ���/ � E���C# 0��� ���>   �"�,�M  ����
%��� � ���!> �3��" ",G     '���  �/ K�&���  �e��92 "(Doehne & Price 2010.p.53)   ����&�����

�� �C���     ��� 0�&� �6
��� ���P�� ����-� V! +�,�M  �,�(
   �/ ��
    ��
  !�����!>�A ��)P�;� �� ��
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 �� +>  �e�92 0�)O� ��  ����&' w��4�� ��4 B�&  :',&�A K�,� 0&�
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 ��!,~# �"��� ��C�� ���K�&>   ��� *+> ���!'       0�&� 0����� J���2 *�?�!� ",�G
 *�����&�A � ,��&�",�>)1983/1370 8 *252" %����� "' (   +',���
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 0��
 ��A {���� U'
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,�
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1.3  !+%'� ����,�� ���-.  

    U��� +,��
  �&�3M %��"�' �� �'�9�&� �� +> �G,(� � ����
 �� �"�'���!,~#Canon EOS 760D 
��-' ���&����� ���� � �4 ��W
�   &�3M 14� �� �#10    +,�P�u %���t�� � ������
�&3   �����

.�!'�: �'�9�&�  
  

2.3 �� 
-��  !+% 

  � ������ ���&����� "' �
 ��f!' ^�"       *0�&� �'��"��
 "�����  �f���A �  �!"��# I�����
�& �"�'���!,~#  � �
 0&� "�=> �� ��)�  ^�" .��4�� ���',& +> ��-' $�MLG� 0�= "' �
�,#

   %�	�&  !,�#"�"�� �����
 ��" �� ��4�
X   ��f��&' �� �'�9��&� ��� U'-2023 EinScan Pro HD
1   ��


��D,O� �,P�#�
 i�&� ' $���J� ���� ���f�CF � q���& %3&� "' ��-  ��)�HD    ���  ��&'
 �;	
 ����A 1-��20.2  ���  � +�C
 ',5 �� �" ���    !q��� 0�-' ��f�&' %!� �!'�: �'�9�&� ��'

U�� ���� �& ���&    ��# 0��9�
�� ��)�0.04   ����  2 "' ����      �� ����"� 0���= %3�&� 0�P�   ���

134) 12.(  
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3.3 /��0� �$%  $�"�$10�2  

     "' ������� 0)��� �  �&���� "'  )��&� '��"�
 �
 ��#,
 '�� ������:,�A �� ��)� ��2�� "'
%����C	
 ���# *V!J�A,�u * 
���f�� * &��4    "��=> 0���� �  3�4J/ *�"��)� * A��:,/,# ���

  ',��& � ����9� "������ ^�" V��! ^�" %��!� .���4 �'�9���&� '"�'������� �"�f
������� "' ��� �
 �!"�#    �� %��"�' �
 0&�       ��F ��# ���� ���F �����A �� ��
�,#    �6
'",�� �u,�& �� �����
��& �

"��-      ^�" %�!� .',�� ����,5 "�'",5��  !q�� 0-' �� �u,& ��  3!'J
 1�P' �� �W��
"' � '��:
 #��&�(�  ��� V! �2 "' +> "' 0-' � 0&�  !�,� �  ���� ������:,�A ^�" �� �#  0�&� ���
�3A� U')*+��f!' � +�"1378 8 *146%�	& ����
 �"�f
����� ���� (   ������:,��A ^�" ��� U'

 ��f�&' �� �'�9�&� �� ����� *��#,
 '��GNSS multi frequency – Hiro      �����& U��	�
� 0���  G��	

�C	
 %��"�' $�~���  ����& �� �"�'��UTM      $�����M ��� �x�& .��4 0���- ����
 {��G� "'

 �� �"�R: 0:"�# %C��&� U�#,# ��f�&' V! �� ����
 B�& ��"Leica TS02 7"     %�!� .��4 ���W
�
  ���
 ��� $�~��� ����&  A�)� 0�� "�
        ����
 � i���	�  �A�)� *�!���~# ^��'��/ "�J�A�

  *�)� ��2�� "' .0A�: $",� ^��'�/ ����;5410      "' �����
 �� ����C� ��4,/ ��� �3M
 *+,�3�
  &�3M %��"�' �� H���� ��!���D3500 DSLR - 24 megapixels Lense: 18-55 mm   R�5�

�3M .�4 ���# ���   ���
 �� �'�9��&� �� ��4   "�J�A�Agisoft Metashape      ��;	
 ����  � ��4 ^��'��/
�'�' �� �!� ��� :�
�4 ���#  ���5 +�,�M 

 0�9�
 "' B�& �
���� �;	
 ���Medium  ��40     �����
 0���- �
����� �;	
 ��� *�;	
 +,����
0�9�
 "' Ultra High  ��236 �& U�� *�;	
 +,����      ��� �����
 � B��& ���)�30    *����� +,�����

    %�4,P��" ��� ����
 �� (,�A,#"�) 0�# �!,~#0.05   ����        ��� �����
 ���M  �,�-" U��� � ����
 %4,P��"0.17  ��� 134) ���13.(  
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4.3 4$�  ��52�!�0��  
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1.4 �� 
-�� �����  !+%  

�'�9�&� ��f�&' � ^�" $�~�C�      ��& �"J��P ��& %3�&� �!,�~# ���# ���� ��4    �����
 ���)�
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