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�����'��$$6�  �,%  ���������  !���1� , */�%)��  2����  �**,���.�/�,%"� ,  

2��.�,�  & +�,47�0  �&/ �,4$�*/�  .�! �,�!�'��  2��*/��$*/.�$$68  ��$$68  �  2��*&  
$�.68  *2�*�+�.  2���1�  !��/�,4$�0  �$���"�'�� . 

���/������1�*&��  *��.�*6  – Web-��* �*6  �  $�*/�,4$6�  .��*��  2��,�#�$�0  
$��+�,��  .�*/��+�.�$$6�  �  ��$�"�1$�  ��!.�.�()��*%  $�2��.,�$�%  

*2�,4!�.�$��  ��$$68  ��*/�$'��$$���  !�$����.�$�% , ��*/ )�0  �+93"  ��$$68  
�  ��",�  2���9%.,%(/  /��+�.�$�%  & &��/������1�*&�"  �!�+��#�$�%" .  

 
��.6�  /��+�.�$�%  �!"�$%(/  *����#�$��  �  .����$/6  8 ��#�*/.�$$���  ����" -

,�$�%  &��/������1�*&�8  2���!.���$�0 , �2����,%%  �8  +�,47 (  .����/�.$�*/4 . 
	*�+�$$�*/4(  *�.��"�$$���  /�8$�1�*&���  ����",�$�%  %.,%(/*% : ���2/�'�%  

�!�+��#�$�%  2��  &�$&��/$6�  !���1� , .6*�&�%  */�2�$4  �./�"�/�!�'��  2��'�**�  �+ -
��+�/&�  ��$$68  �  *�!��$�%  &��/ , 7���&��  .�!"�#$�*/�  2�  .�! �,�!�'��  �����$$68 . 

 
����"���.�,�*4  /��  $�2��.,�$�%  &��/������1�*&�8  2��� &/�. : $�2�1�/�$$6�  

$�  + "���  �,�  $�*/�$$6�  &��/6  (2�*/��6 ), '����.6�  ��$�"�1�*&��  &��/6  �  �+93" -
$6�  �+9�&/6 , *�!��$$6�  *  �*2�,4!�.�$��"  /�8$�,����  3D-2�1�/� . 
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���$6�  /����/����  */�.%/  2����  *2�'��,�*/�"�  2��&/�1�*&��  !���1�  2�  �* -

2�,4!�.�$�(  ��!$68  /�8$�1�*&�8  2��3"�.  �  *�.��"�$$68  "�/���&  �,%  .�! �,�!�'��  
��$$68  �  2�.��8$�*/� .  

���/�����6 , !�$�"�()��*%  2���*/�.,�$��" , 2�, 1�(/  +�,47�0  �+93"  
�**,���.�/�,4*&�8  ��$$68  �/  *��+)�*/.�  ���$68  / ��*/�.  �  �,42�$�*/�. . 

��! �,4$60  �26/  �'�$&�  �*�+�$$�*/�0  ���$68  ,�$�7��/�.  .�#�$  �,%  *�!�� -
$�% ���,�*/�1$68  &��/������1�*&�8  2���!.���$�0 , "�&*�"�,4$�  $��,%�$68  &��/ . 

 
�&/ �,4$�%  !���1�  &��/���.�$�%  ���$68  /����/���0  �+9���$%�/  $�'��$�,4$6�  

�  "�#� $����$6�  &�,,�&/�.6  *2�'��,�*/�. . ���+�,��  �!.�*/$6"  $�&�""��1�*&�"  
�+9���$�$��"  %.,%�/*% ��"�**�%  2�  ���$�0  &��/�������  2��  $/��$�'��$�,4$�0  
�**�'��'��  &��/������.  (International Cartographic Association, ICA, Commission on 
Mountain Cartography, CMC). 

 
�,%  ��7�$�%  !���1�  .�! �,�!�'��  ���$���  �+��",�$�%  /����/����  �:  �  ��$��  

����  +6,�  *�!��$�  ��+�1�%  �� 22� . ��! ,4/�/  �3  ��+�/6  � �� -2���&/6  ���$60  
��6" , �,/�0 , �%$4-;�$4  (.&,(1�%  ��/�0*&�0  �  ��+�0*&�0  �%$4-;�$4 ), ��"�� , ��.&�! . 
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���.6"  /�8$�1�*&�"  !���$��"  */�,  
�,47�0  �,/�0  �  2��,���()��  /����/����  

(�,/�0*&�%  ���$�%  */��$� , Big Altai Mountains, Altai Mts). 
 
�������  �����  2��/%��.��/*%  *  *�.��� -!�2���  $�  (�� -.�*/�&  $�  2,250 &", 

��*7��%�/*%  & *�.��� -!�2�� : *  50-/�  &" $�  (�� -.�*/�&�  ��  500 &" $�  *�.��� -!�2��� . 
�  2����,�8  ��$��,��  $�8���/*%  +ó,47�%  1�*/4  *��� #�$�0  �,/�%  (�,�  
�,4 -

7���  �,/�% ), �!.�*/$�%  &�& ��$��,4*&�0  �,/�0  �  ��+�0*&�0  �,/�0 . ��$47��  2�  2,� -
)���  1�*/�  $�8��%/*%  .  ��**�� , ��/��  (�# $���*&�0  / �6$4'!%$*&�0 ) �  ��!�8*/�$�  
(� �$60 ). 

$������!"��  �����  $�8���/*%  "�#�  "������$�"�  87° 47'  �  98° 10' �  2���, -
,�,%"�  45° 06' �  49° 10', 2��/%��.��/*%  $�  1,000 &" .  *�.��� -!�2��$�"  $�2��.,�$�� . 
	&�,�  60 % ��$��,4*&���  �,/�%  �/$�*%/*%  & *���$����$�"  ��,4�� , 12 % � & .6*� -
&����$�" . �6*�/6  6-/�  "�**�.�.  �  18-/�  .��7�$  ��  2��.67�(/  4,000 "  

 
��"�%  .6*�&�%  1�*/4  
�,47���  �,/�%  - ��/ $*&�0 , ��.��� -� 0*&�0 , <#$� -

� 0*&�0  8��+/6 , $�8��%/*%  .  2����,�8  �: . �6*7�%  /�1&�  – 4,509 "  (
�, 8�  ��*/�1 -
$�%). �,�)��4  ���$�0  */��$6  *�*/�.,%�/  �&�,�  250 000 &"2 
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����*/�.,�$$6�  &��/������1�*&��  �!�+��#�$�%  %.,%(/*%  ��! ,4/�/�"  �+�� -

+�/&�  ��$$68  �  �8  .�! �,�!�'��  $�  �*$�.�  ���,�!�'��  2��8���  "&��/������%  $�  �* -
$�.�  +�!  ��$$68 " (database-driven mapping). 

�  &�1�*/.�  �*$�.$���  �$*/� "�$/�  2�  �+��+�/&�  ��$$68  �  *�!��$�(  '����.�0  
"���,�  ��,4���  �  &��/  ���$68  /����/���0  �*2�,4!�.�,�*4  .�!"�#$�*/�  ��  � 
ArcGIS Desktop v10.3.0. Esri Inc. 

 
�  &�1�*/.�  �*$�.$���  �*/�1$�&�  �*2�,4!�.�,�*4  �/&�6/6�  ��$$6�  �  2�.��8$� -

*/�  ��",� , 2�, 1�$$6�  *  2�"�)4(  ��������  !%&	"�  (The NASA Shuttle Radar 
Topographic Mission, SRTM Version 4, 2008) �  ������  �  �����!���  (Hydrological data 
and maps based on SHuttle Elevation Derivatives at multiple Scales - HydroSHEDS). 

 
�����!�1�*&�%  �*$�.�  2���&/�  
�,47�0  �,/�0  �  2��,���()��  /����/���� : -, -

,�2*���  WGS 1984 (World Geodetic System); $��+�,��  �2/�"�,4$�  ��.$�.�,�&�%  &�-
$�1�*&�%  2���&'�% ; '�$/��,4$60  "������$  90,0, 2���,,�,4 : 60,0. 

�  &�1�*/.�  "�*7/�+�  �,%  �� -2���&/�  +6,  .6+��$  ���2�!�$  1:250,000 - 
1:1,000,000. 
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�� 22�  "�/���.  .�! �,�!�'��  ��$$68 : ������� �!"�
  ��	�"�  �������  
"�/��  �2/�"�,4$���  �*.�)�$�%  *&,�$�.  ��!,�1$�0  &� /�!$6  (Robert Mark, Multi 

Directional Oblique Weighted hillshade, Multidirectional hillshades, multi shaded, MDOW), 
"�/��  �$�,�/�1�*&�0  �/"6.&� , 7.�0'��*&�%  �/"6.&�  Swiss Hillshade (Eduard 

Imhof),  
"�/��  �$�,�/�1�*&�0  �/"6.&�  *  2-"% .����'�%"�  (�&'�$/�"� ) Cluster Hillshade 

(Fabio Veronesi, Lorenz Hurni) - Cluster-based hillshades, �/"6.&�  *   13/�"  .6*�/6  
.��7�$  Cluster Hillshade (Elevation) �  �/"6.&�  *   13/�"  &� /�!$6  *&,�$�.  Cluster 
Hillshade (Slope). 

���+�,��  �2/�"�,4$60  ��! ,4/�/  $�  
�,47�0  �,/�0  +6,  2�, 1�$  2��  �*2�,4 -
!�.�$��  *�1�/�$�%  	�����  ������� �!"��  ��	�"�  �������  !  � &��	  "�������  
!"����  (Hillshade based on Cluster method modified for slope - Cluster Hillshade, Slope) 
�  	�����  ���!�	���� �!"��  �"��!"�  ������� . 

 
���*�%"�  2����/�.,�$$6"�  $�  
�,47�0  �,/�0  */�,�  � Optimus �  Power Red, 

�*2�8  �*2�,4!�.�$�%  *2�&/��,4$�  1�*/���  &��*$��� , 2����2����,3$  �*�+�$$�*/%"�  
1�,�.�1�*&���  .�*2��%/�% . 



 

 

�������  �����  
���������� �!"��  ������#���
  

 

 
 

��* . 1. ���$60  ��6"  (����"�$/ ). ���"��  .�! �,�!�'��  ��$$68  �����$�0  *93"&�  "�/���"�  �$�,�/�1�*&�0  �/"6.&�   
(Cluster Hillshade - Elevation). 



 

 

�������  �����  
���������� �!"��  ������#���
  

 

 
 

��* . 2. ���$60  ��6"  (����"�$/ ). ���"��  .�! �,�!�'��  ��$$68  �����$�0  *93"&�  "�/���"�  �$�,�/�1�*&�0  �/"6.&�   
(Cluster Hillshade - Slope) 
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��* . 3. ���$60  ��6"  (����"�$/ ). ���"��  .�! �,�!�'��  ��$$68  �����$�0  *93"&�  "�/���"�  �$�,�/�1�*&�0  �/"6.&�  �  ��2*�"�/��1�*&�0  �&��*&� ,  
.��*�%  Silumin 
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��* . 4. ���$60  ��6"  (����"�$/ ). ���"��  .�! �,�!�'��  ��$$68  �����$�0  *93"&�  "�/���"�  �$�,�/�1�*&�0  �/"6.&�  �  ��2*�"�/��1�*&�0  �&��*&� ,  
.��*�%  RRIM ® 
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��*  5. 
�,47�0  �,/�0 . ���"��  .�! �,�!�'��  ��$$68  �����$�0  *93"&�  "�/���"�  �$�,�/�1�*&�0  �/"6.&�  �  ��2*�"�/��1�*&�0  �&��*&� ,  
.��*�%  Optimus 
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��*  6. 
�,47�0  �,/�0 . ���"��  .�! �,�!�'��  ��$$68  �����$�0  *93"&�  "�/���"�  �$�,�/�1�*&�0  �/"6.&�  �  ��2*�"�/��1�*&�0  �&��*&� , 
 .��*�%  Power Red. �/��,&�0  �+�!$�1�$�  &�/,�.�$�  �-"-�/ . 
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��*  7. 
�,47�0  �,/�0 , &�/,�.�$�  �-"-�/ . ���"��  .�! �,�!�'��  ��$$68  �����$�0  *93"&�  "�/���"�  �$�,�/�1�*&�0  �/"6.&�  �  
��2*�"�/��1�*&�0  �&��*&� , .��*�%  Optimus 
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��*  8. 
�,47�0  �,/�0 , &�/,�.�$�  �-"-�/ . ���"��  .�! �,�!�'��  ��$$68  �����$�0  *93"&�  "�/���"�  �$�,�/�1�*&�0  �/"6.&�  �  
��2*�"�/��1�*&�0  �&��*&� , .��*�%  Power Red 
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��* . 9. 
�,47�0  �,/�0 , ��7 -���1*&�0  ��0�$  ��*2 +,�&�  �,/�0 . 	*�+�$$�*/�  �/�+��#�$�%  �,42�0*&�0  !�$6 , "�#���$68  &�/,�.�$ , ��,�$  ��& . 
���"��  .�! �,�!�'��  ��$$68  �����$�0  *93"&�  "�/���"�  �$�,�/�1�*&�0  �/"6.&�  �  ��2*�"�/��1�*&�0  �&��*&� , .��*�%  Power Red [8]. 
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�  &�1�*/.�  1-��  2��"���  ��/�,�!�'��  2��.���/*%  (�� -.�*/�1$60   1�*/�&  �� -

+�0*&���  �,/�% , 8��+�/  � $�  ��08�$6  � �   (Dund Sauhany nuruu, 2,825 " ) �  &�/,� -
.�$�  �-"-�/  (Nemegt hotgor, 1,318 " ). 

�  &�1�*/.�  2-��  2��"���  ��/�,�!�'��  2��.���/*%  (�� -.�*/�1$60   1�*/�&  ��7 -
���1*&�0  ��0�$  ��*2 +,�&�  �,/�0  ("�$� . "��7��  (8 7  ) �����$ ", / . . "��#--  �6�7 ", 
.6*�/�  1,755 " ). ���*�%  ����",�$�%  Power Red. 

�� -2���&/  $�  
�,47�0  �,/�0  *����#�/  .�! �,�!�'�(  '����.�0  "���,�  ��,4 -
��� , ��$$6�  �  �����*�/�  �  !�$�"��/  �+93"  - 6,12 �+  (MXD), 65,5 < (PDF). 

	2/�"�,4$60  ��!"��  .��*��  �,/�0*&�0  ���$�0  */��$6  $�  + "���  2258150 *" , 
1/�  *�*/�.,%�/  15% �/  .�!"�#$��� . 

 
��! ,4/�/  ��+�/  2�  .�! �,�!�'��  ��$$68  �  '����.�0  "���,�  ��,4���  
�,47� -

��  �,/�%  2���*/�.,�$6  .  *�/�  Internet, 2�����$6  $� 1$6"  &�,,�&/�.�" .  
 
�� -2���&/6 , �  /�&#�  *���%  &��/ , "�� /  +6/4  .�*/��+�.�$6  &�& �,%  �**,���.� -

/�,4*&�8  !���1  /�&  �  �*2�,4!�.�$6  .  �+��!�.�/�,4$68  '�,%8 , .  +�!�.68   1�+$68  
& �*�8  2�  ���������  ���$68  /����/���0  �  �%��  �� ��8  ��*'�2,�$ . 
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'!�� ��"�  ������ : 

Consortium for Spatial Information of the Consultative Group for International Agricultural Research (CGIAR-CSI GeoPortal) [5,�&/��$$60  ��* �* ]: 
http://srtm.csi.cgiar.org (��/�  �+��)�$�%  15.07.2019).  
Hydrological data and maps based on SHuttle Elevation Derivatives at multiple Scales (HydroSHEDS) https://www.hydrosheds.org/ 
 
��"*�$�.  � . � . � ,4/�"�*7/�+$��  &��/��������.�$��  � $�.��  $�2��.,�$��  &��/�������  / ��.��"�$$�%  ��������1�*&�%  &��/������%  // 
���  ��� .  .� . � �4�  �  � . . ���.'�.�0 . � ��/� + � � .: 2012. � � . 21-35.  
Chiba T., Kaneta S., Suzuki Y. Red Relief Image Map: New visualization method for three dimensional data // The international archives of the photo-
grammetry, remote sensing and spatial information sciences, 2008 Beijing The International Society for Photogrammetry and Remote Sensing 
(ISPRS) Vol. XXXVII. Part B2, 2008. pp. 1071-1076.  
Field K., Beale L. Terrain Tools v1.1., Documentation / Esri Inc. 2016. � 66 p.  
Veronesi F., Hurni L. Changing the light azimuth in shaded relief representation by clustering aspect / The Cartographic Journal, 2014, Volume 51, Is-
sue 4, pp. 291-300.  
 

(��"�������  ��!��!� :  
�+� ,4"%$�.  � .� . �����/�+�$& . ��,,�&'�%  ��/������0  ���$68  */��$  �  2�,%�$68  �����$�.  (Geo Photo Bank. Mountain & Polar Region Pho-
tography) [5,�&/��$$60  ��* �* ]: http://geophotobank.com/predl_maps.htm 
 
Daniel Coe, Native Trees of the Pacific Northwest: A Geographic Guide [5,�&/��$$60  ��* �* ]: https://kartopics.com/portfolio/native-trees-of-the-
pacific-northwest-a-geographic-guide/ 
Flora und Fauna Südtirol, Datenbank Naturmuseum Südtirol, Arbeitsgemeinschaft für Vogelkunde und Vogelschutz Südtirol, AVK [5,�&/��$$60  �� -
* �* ]: http://www.florafauna.it/index.jsp  
International Cartographic Association (ICA), Commission on Mountain Cartography [5,�&/��$$60  ��* �* ]: 
http://www.mountaincartography.org/index.php 
John M. Nelson, Adventures In Mapping [5,�&/��$$60  ��* �* ]: https://adventuresinmapping.com/ 
Patterson T., Jenny B. Shaded Relief Archive / Tom Patterson, Bernhard Jenny // [5,�&/��$$60  ��* �* ]: http://www.shadedreliefarchive.com  
Peak Visor.Your Personal Mountain Guide [5,�&/��$$60  ��* �* ]: https://peakvisor.com/ 
North American Cartographic Information Society [5,�&/��$$60  ��* �* ]: https://nacis.org/ 
Stamen Design: Data Visualization and Map Design Studio [5,�&/��$$60  ��* �* ]: https://stamen.com/ 
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