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&5<0 1.1. �2>4=>5 70=OB85  �=0:><AB2>. &5E=8:0 157>?0A=>AB8. 

(>B>3@0D8O :0: A?>A>1 87CG5=8O 
>:@C60NI53> <8@0. 
)0@0:B5@8AB8:8 D>B>0??0@0B>2. 

2  "� 01-04,  

#� 1.3  

&5<0B8:0 ?@0:B8G5A:8E 70=OB89  2 

#>;CG5=85 :0G5AB25==>3> D>B>A=8<:0. #@>3@0<<K 4;O >1@01>B:8 D>B>A=8<:>2 
$0745; II. %>740=85 B@5E<5@=KE <>45;59 <5AB=>AB8 =0 >A=>25 0M@>D>B>AJ5<:8 

&5<0 2.1. �=0;87 40==KE 
0M@>D>B>AJ5<:8.  

&8?K 40==KE 4;O <>45;8@>20=8O, 
D>@<0BK. #@>3@0<<=K5 ?@>4C:BK. 
#@8=F8?K 8 A?>A>1K 3D -

<>45;8@>20=8O. "A>15==>AB8 
B@5E<5@=>3> <>45;8@>20=8O. 

6  "� 01-04,  

#� 1.3 

&5<0B8:0 ?@0:B8G5A:8E 70=OB89   

&@5E<5@=>5 <>45;8@>20=85 2 ?@>3@0<<5 SketchUp 4  

&@5E<5@=>5 <>45;8@>20=85 2 A5@28A0E ArcGIS Online 8 

$0745; III. %>740=85 AD5@8G5A:8E ?0=>@0< <5AB=>AB8 =0 >A=>25 0M@>D>B>AJ5<:8 

&5<0 3.1. #>=OB85 AD5@8G5A:0O 
?0=>@0<0.  5B>48:8 8 A?>A>1K 
A>740=8O. 

%>740=85 AD5@8G5A:8E ?0=>@0<. 
"A=>2=K5 ?>=OB8O. !5>1E>48<>5 
>1>@C4>20=85. &5E=8:0 AJё<:8 
AD5@8G5A:8E ?0=>@0< @07;8G=>9 
0??0@0BC@>9 (:0<5@K A<0@BD>=>2 
157 HB0B82>2, F8D@>2K5 
D>B>0??0@0BK A> HB0B820<8 8 B.4.). 

6 "� 01-04,  

#� 1.3 

&5<0B8:0 ?@0:B8G5A:8E 70=OB89 

"1@01>B:0 >BA=OB>3> <0B5@80;0 2 ?@>3@0<<e Agisoft Meta shape 8 

�0G5B=>5 70=OB85 (>D>@<;5=85 @50;L=>9 <>45;8) 6 

�B>3> G0A>2 42 
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'%�"��/ $������*�� #$"�$�  / '+��!"� ��%*�#��!/ 

 !>CB1C:8 A ?@54CAB0=>2;5==>9 >?5@0F8>==>9 A8AB5<>9, >D8A=K< 

?@>3@0<<=K< >15A?5G5=85< 

 − �204@>:>?B5@K; 

 − #@>3@0<<=>-0??0@0B=K9 :><?;5:A 4;O C?@02;5=8O :204@>:>?B5@><; 

 − �5@:0;L=K9 D>B>0??0@0B A APS-% <0B@8F59 8 >1J5:B82><; 

 − #;0=H5B ?@>B82>C40@=K9 4;O ?>;52>3> A1>@0 35>40==KE; 

 − #@>3@0<<=>5 >15A?5G5=85 4;O >1@01>B:8 <0B5@80;>2 0M@>AJ5<:8 Agisoft 

Metashape Standard 

 

�=D>@<0F8>==>5 >15A?5G5=85 @50;870F88 ?@>3@0<<K 

#5G0B=K5 8740=8O 
 

1. �>A8=>2, �.�. &5>@8O 8 ?@0:B8:0 F8D@>2>9 >1@01>B:8 87>1@065=89. 

�8AB0=F8>==>5 7>=48@>20=85 8 35>3@0D8G5A:85 8=D>@<0F8>==K5 A8AB5<K. 

'G51=>5 ?>A>185 / �.�. �>A8=>2, �.�. �C@L5 ?>4 @54. �. . �5@;O=B0 -  .: 874. 

!0CG=K9 <8@, 2003. - 168 A.  

2. #5B5;8=, �. 3D-<>45;8@>20=85 2 SketchUp 2015 - >B ?@>AB>3> : A;>6=><C. 

%0<>CG8B5;L / �. #5B5;8= - 874. � � #@5AA, 2015. - 370 A., ISBN: 978-5-97060-

290-4.  

3. $54L:>, �.�. (>B>3@0D8G5A:85 ?@>F5AAK @538AB@0F88 8=D>@<0F88 / �.�. $54L:>, 

�.�. �>=AB0=B8=>20 - %#1.: 874. #"��&�)!���, 2005. -570 A.  

4. GISGeo -http://gisgeo.org/.  

5. ��%-�AA>F80F88 4 http://gisa.ru/.  

6. GIS-Lab - http://gis-lab.info/. 



 

#$��"��!�� 5 

$��"+�/ #$"�$�  � '+��!"� ��%*�#��!/ 

"#.04 «"�$��"&�� ����"%.� ��» 
 

 
!08<5=>20=85 @0745;>2 8 B5<  %>45@60=85 CG51=>3> <0B5@80;0 

8 D>@<K >@30=870F88 
45OB5;L=>AB8 >1CG0NI8EAO  

"1J5< G0A>2  �>4K :><?5B5=F89, 
D>@<8@>20=8N :>B>@KE 
A?>A>1AB2C5B M;5<5=B ?@>3@0<<K  

$0745; I. �845><>=B06 

&5<0 1.1. �845><>=B06 ?@028;0 8 
>A=>2K 

"A=>2K =5;8=59=>3> 
2845><>=B060. "1>@C4>20=85 4;O 
=5;8=59=>3> 2845><>=B060.  
&@51>20=8O : :><?LNB5@C 4;O 
2845><>=B060.  
&5E=>;>38O =5;8=59=>3> 
2845><>=B060. 

2  "� 01-04,  

#� 1.3  

&5<0B8:0 ?@0:B8G5A:8E 70=OB89 8 ;01>@0B>@=KE @01>B  2 

$01>B0 A 2845>D09;0<8 =0 :><?LNB5@5. #@>3@0<<K 4;O >1@01>B:8 8 
?@>A<>B@0 2845>D09;>2. 
&5<0 1.2.  "A=>2K <>=B060 2 
DaVinci Resolve 

�=B5@D59A ?@>3@0<<K. 
#5@5E>4K, MDD5:BK. 
&8B@K. %CI=>ABL 8 =07=0G5=85 
?@>3@0<<K  
%>AB02 >:=0 ?@>3@0<<K  
%>E@0=5=85 D09;0 2845>D@03<5=B0 
-B0?K <>=B060 D8;L<0 
$568<K @07@570=8O 8 A:;5820=8O 
:04@>2 2845>@>;8:0. 

6  "� 01-04,  

#� 1.3 

&5<0B8:0 ?@0:B8G5A:8E 70=OB89   

�K?>;=5=85 <>=B060 2845> 2 DaVinci Resolve 6  

&5<0 2.3. Primaries. �=AB@C<5=BK 
107>2>9 F25B>:>@@5:F88 

%?5F80;L=K5 8=AB@C<5=BK 
2845><>=B060. 

2 "� 01-04,  

#� 1.3 

&5<0 2.4. Secondaries. 
�=AB@C<5=BK A5;5:B82=>9 
F25B>:>@@5:F88 

%?5F80;L=K5 8=AB@C<5=BK 
2845><>=B060. 

2  



 

&5<0B8:0 ?@0:B8G5A:8E 70=OB89 

$01>B0 A =>40<8 8 

�A?>;L7>20=85 F25B>2KE ?@>D8;59 LUTs 

#>H03>20O @07@01>B:0 3@5940 

-:A?>@B <0B5@80;0 

�0G5B=>5 70=OB85 (F25B>:>@@5:F8O 2845>) 6 

�B>3> G0A>2 34 
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'%�"��/ $������*�� #$"�$�  /  

 !>CB1C:8 A <KH:>9 8 4>ABC?>< : A5B8 �=B5@=5B 

 #@575=B0F8>==>5 >1>@C4>20=85 

 #@8=B5@ 

  0@:5@=0O 4>A:0 

 

�!("$ �*�"!!"� "��%#�+�!�� $������*�� #$"�$�  / 

-;5:B@>==K5 @5AC@AK 

DaVinci Resolve -15A?;0B=0O 25@A8O ?@8;>65=85 4;O F25B>:>@@5:F88 8 =5;8=59=>3> 

@540:B8@>20=8O 2845> 4;O Windows.  

�8B5@0BC@0 
1. "E0=O= &. *8D@>2>9 =5;8=59=K9 <>=B06. -  .:  8@, 2001 3 432 A. 

2. $57=8:>2 (.�., �><O38= �.�. �845><>=B06 =0 :><?LNB5@5. -  .: &@8C<D, 2002 

- 528 A. 



 

 

#$��"��!�� 5 
# .01. �K?>;=5=85 @01>B ?> ?@>D5AA88 @01>G53>  

"?5@0B>@ =075<=KE A@54AB2 C?@02;5=8O 
$��"+�/ #$"�$�  �  

 ��.01.01 «"A=>2K ?@>3@0<<8@>20=8O =0 Python» 
!08<5=>20=85 @0745;>2 8 B5<  %>45@60=85 CG51=>3> <0B5@80;0 

8 D>@<K >@30=870F88 
45OB5;L=>AB8 >1CG0NI8EAO  

"1J5< G0A>2  �>4K :><?5B5=F89, D>@<8@>20=8N 
:>B>@KE A?>A>1AB2C5B M;5<5=B 
?@>3@0<<K  

$0745; I. �2545=85 2 ?@>3@0<<8@>20=85 
&5<0 1.1. �2>4=>5 70=OB85  �=0:><AB2>. &5E=8:0 157>?0A=>AB8. 

�=0:><AB2> A 8=B53@8@>20==>9 
A@54>9 @07@01>B:8.  

2 "� 01-04,  

#� 1.1;1.2  

&5<0B8:0 ?@0:B8G5A:8E 70=OB89  2 

#@>AB59H85 ?@>3@0<<K 2K2>40 =0 :>=A>;L. #5@5<5==K5 8 0@8D<5B8:0. 
&5<0 1.2. &8?K 40==KE. 
�>38G5A:85 >?5@0F88. 

&8?K 40==KE 2 Python, ;>38G5A:85 
>?5@0F88. 

2 "� 01-04,  

#� 1.1;1.2 
&5<0B8:0 ?@0:B8G5A:8E 70=OB89   

$5H5=85 7040G ?> B5<5. 4 

&5<0 1.3. 'A;>2=K5 >?5@0B>@K if-
elif-else 

"?@545;5=85 CA;>2=KE >?5@0B>@>2, 
8E ?@8<5=5=85. 

4 "� 01-04,  

#� 1.1;1.2 
&5<0B8:0 ?@0:B8G5A:8E 70=OB89 2 

%>AB02;5=85 7040G A ?@8<5=5=85< CA;>2=KE >?5@0B>@>2. $5H5=85 7040G ?> B5<5. 

&5<0 1.4. �=0:><AB2> A F8:;>< 
while 

�7CG5=85 F8:;0 while 8 53> 
?@8<5=5=8O. 

2 "� 01-04,  

#� 1.1;1.2 
&5<0B8:0 ?@0:B8G5A:8E 70=OB89 2 

$5H5=85 7040G ?> B5<5 
&5<0 1.5. %?8A:8 �7CG5=8O AB@C:BC@K 40==KE 

«A?8A>:». 
2 "� 01-04,  

#� 1.1;1.2 
&5<0B8:0 ?@0:B8G5A:8E 70=OB89 2 

$5H5=85 7040G ?> B5<5 
&5<0 1.6. (C=:F88 "?@545;5=85 DC=:F89 8 8E 

?@8<5=5=8O. 
2 "� 01-04,  

#� 1.1;1.2 
&5<0B8:0 ?@0:B8G5A:8E 70=OB89 2 

$5H5=85 7040G ?> B5<5  



 

&5<0 1.7.  >4C;8. 'B8;8B0 pip �<?>@B8@>20=85 <>4C;59, 
A>740=85 <>4C;59, CAB0=>2:0 
181;8>B5: G5@57 CB8;8BC pip. 

4 "� 01-04,  

#� 1.1;1.2 

&5<0B8:0 ?@0:B8G5A:8E 70=OB89 4 

%>740=85 <>4C;O 8 8<?>@B8@>20=85 <>4C;59 4@C38E CG5=8:>2. 
'AB0=>2:0 181;8>B5: G5@57 pip. 

 

�0G5B=>5 70=OB85  4 

�B>3> G0A>2 40 
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'%�"��/ $������*�� #$"�$�  /  
 !>CB1C:8 A <KH:>9 8 4>ABC?>< : A5B8 �=B5@=5B. 

 #@575=B0F8>==>5 >1>@C4>20=85. 

 #@8=B5@. 

  0@:5@=0O 4>A:0. 

 

�=D>@<0F8>==>5 >15A?5G5=85 @50;870F88 ?@>3@0<<K 

-;5:B@>==K5 @5AC@AK 

1. %5@28A PythonTutor, ?>72>;ONI89 287C0;878@>20BL 8A?>;=5=85 :>40 =0 O7K:5 

Python (http://pythontutor.com); 

2. (545@0;L=K9 ?>@B0; �48=0O :>;;5:F8O >1@07>20B5;L=KE @5AC@A>2 (http://school-

collection.edu.ru); 

3. "D8F80;L=0O 4>:C<5=B0F8O O7K:0 Python (http://docs.python.org). 

4. Codeforces 3 ?;0BD>@<0 4;O 7040G A?>@B82=>3> ?@>3@0<<8@>20=8O. 

(http://codeforces.com/) 

�8B5@0BC@0 
1.  . �CBF. �7CG05< Python. %#1.: %8<2>;-#;NA, 2011. 

2. �=D>@<0B8:0 8 ��&. �040G=8:-?@0:B8:C< 2 2 G0ABOE. #>4 @54. �. �. %5<0:8=0 8 

�. �. )5==5@0.  .: ��!" . �01>@0B>@8O 7=0=89, 2014. 

http://pythontutor.com/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://docs.python.org/
http://codeforces.com/


 

 

#$��"��!�� 6 
# .01. �K?>;=5=85 @01>B ?> ?@>D5AA88 @01>G53>  

"?5@0B>@ =075<=KE A@54AB2 C?@02;5=8O 
$��"+�/ #$"�$�  �  

 ��.01.02 'AB@>9AB2>, @5<>=B 8 4803=>AB8:0 �#�� 
!08<5=>20=85 @0745;>2 8 B5<  %>45@60=85 CG51=>3> <0B5@80;0 

8 D>@<K >@30=870F88 
45OB5;L=>AB8 >1CG0NI8EAO  

"1J5< G0A>2  �>4K :><?5B5=F89, D>@<8@>20=8N 
:>B>@KE A?>A>1AB2C5B M;5<5=B 
?@>3@0<<K  

$0745; I. �5A?8;>B=K5 ;5B0B5;L=K5 0??0@0BK. #@028;0 8 >A=>2=K5 0A?5:BK M:A?;C0B0F88. 

&5<0 1.1 "E@0=0 B@C40 8 ?@028;0 
M:A?;C0B0F88 

�=0G5=85 15A?8;>B=KE 
;5B0B5;L=KE 0??0@0B>2 2 
A>2@5<5==KE CA;>28OE. 
�59AB2CNI85 70:>=>40B5;L=K5 
=>@<K, ?@>5:BK 70:>=>2 
> 15A?8;>B=8:0E. 
&@51>20=8O >E@0=K 

B@C40 ?5@54 =0G0;>< @01>BK. 
&@51>20=8O >E@0=K B@C40 2> 2@5<O 
@01>BK. 
�57>?0A=>ABL ?@8 ?>43>B>2:5 : 
2K;5BC. �57>?0A=>ABL ?5@54 
27;ёB><. �57>?0A=>ABL ?@8 
?@>872>4AB25 ?>;5B>2. 
&@51>20=8O >E@0=K B@C40 2 
020@89=KE A8BC0F8OE. 
#>B5=F80;L=> 
>?0A=K5 <0=ё2@K. #>@O4>: 
459AB289 2 A;CG05 C40@0 >1 75<;N 
8;8 65AB:>9 
?>A04:8. #>@O4>: 459AB28O ?>A;5 
70?;0=8@>20==>9 ?>A04:8. 

3 "� 01-06,  

#� 1.1;1.2;1.4  

&5<0B8:0 ?@0:B8G5A:8E 70=OB89  1 

$5H5=85 B5AB>2 ?> >E@0=5 B@C40 8 ?@028;0< M:A?;C0B0F88. 
&5<0 1.2. 'AB@>9AB2> �#�� "A=>2=K5 B8?K :>=AB@C:F88 

15A?8;>B=KE ;5B0B5;L=KE 
0??0@0B>2. 'AB@>9AB2> 8 >?8A0=85 

2 "� 01-06,  

#� 1.1;1.2;1.4 



 

D878G5A:8E >A=>2 ?>;ёB0; ?C;LB 
C?@02;5=8O, =07=0G5=85 @07;8G=KE 
:=>?>:, 
?5@5:;NG0B5;59, 46>9AB8:>2 8 
8=48:0B>@>2. �::C<C;OB>@=0O 
10B0@5O, 
?@028;0 M:A?;C0B0F88 8 
157>?0A=>AB8 ?@8 >1@0I5=88, 
?@028;0 E@0=5=8O 8 
B@0=A?>@B8@>2:8. 

&5<0B8:0 ?@0:B8G5A:8E 70=OB89   

"1O70==>AB8 ?> >15A?5G5=8N ?@54?>;ёB=>9 
?>43>B>2:8. #>@O4>: 45<>=B060, >A<>B@0 8 <>=B060 M;5<5=B>2. %1>@:0 
:204@>:>?B5@0. 

2 

&5<0 1.3. �>7<>6=K5 
=58A?@02=>AB8 �#�� 8 A?>A>1K 
8E CAB@0=5=8O 

 �5D5:BK 2 CAB0=>2:5 <>B>@>2. 
�5D5:BK 2 CAB0=>2:5 
@53C;OB>@>2. �5D5:B 2 A>548=5=88 
<>B>@0 : @53C;OB>@C. �5D5:BK 
CAB0=>2:8 

?>;5B=>3> :>=B@>;;5@0. �5D5:B 
CAB0=>2:8 0::C<C;OB>@=>9 
10B0@58. �5D5:BK 

2K2>40 0=B5== ?@8ё<=8:0. 
�5D5:BK CAB0=>2:8 70I8B. 
"?@545;5=85 
A8=E@>==>AB8 ?@85<=8:0 A 
0??0@0BC@>9 C?@02;5=8O. �5D5:BK 
2 ?>4:;NG5=88 
(=0?@02;5=8O 2@0I5=8O) <>B>@>2. 
�5D5:BK ?>4:;NG5=8O @53C;OB>@>2 
: ?>;5B=><C :>=B@>;;5@C. �5D5:BK 

?>4:;NG5=8O ?@85<=8:0 $' : 
?>;5B=><C :>=B@>;;5@C. 

3 "� 01-06,  

#� 1.1;1.2;1.4 

&5<0B8:0 ?@0:B8G5A:8E 70=OB89 3 

#09:0 M;5:B@>==KE :><?>=5=B>2 <C;LB8@>B>@=KE A8AB5<. #@0:B8G5A:>5 70=OB8O A ;8B89- ?>;8<5@=K<8 0::C<C;OB>@0<8 
(70@O4:0/@07@O4:0/10;0=A8@>2:0/E@0=5=85) 
&5AB8@>20=85 8 :0;81@>2:0. #@54?>;ёB=0O ?>43>B>2:0 8 D8:A0F8O 2A5E 459AB289 2 ;8AB5 ?@54?>;ёB=>9 ?>43>B>2:8. 

&5<0 1.5. "1CAB@>9AB2> ���  $0<0 :204@>:>?B5@0. #;0B0 
C?@02;5=8O :204@>:>?B5@><. 

2 "� 01-06,  

#� 1.1;1.2;1.4 



 

!01>@ 40BG8:>2. "A=>2K =0AB@>9:8 
?>;ёB=>3> :>=B@>;;5@0 A ?><>ILN 
:><?LNB5@0. 

&5<0B8:0 ?@0:B8G5A:8E 70=OB89 4 

%1>@:0 @0<K. 
!0AB@>9:0 0??0@0BC@K C?@02;5=8O 
�0G5B=>5 70=OB85  2 

�B>3> G0A>2 20 
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'%�"��/ $������*�� #$"�$�  / '+��!"� ��%*�#��!/ 

 !>CB1C:8 A ?@54CAB0=>2;5==>9 >?5@0F8>==>9 A8AB5<>9, >D8A=K< 

?@>3@0<<=K< >15A?5G5=85< 

 �204@>:>?B5@K; 

  C;LB8<5B@ 

 !01>@K 4;O 2K?>;=5=8O ?09:8 M;5:B@>==KE :><?>=5=B>2 

 

�!("$ �*�"!!"� "��%#�+�!�� $������*�� #$"�$�  / 

�8B5@0BC@0 
1. �. %. (5B8A>2, �.  . !5C3>4=8:>20, �.�. �40<>2A:89, $. �. �@0A=>?5@>2. 

�5A?8;>B=0O 0280F8O: B5@<8=>;>38O, :;0AA8D8:0F8O, A>2@5<5==>5 A>AB>O=85. / #>4 

@540:F859 �. %. (5B8A>20, 'D0: ("&"!, 2014. 3 217 A. - ( !0CG=>5 8740=85) - ISBN 

978-5- 9903144-3-6  

2. �@515==8:>2 �.�.,  O;8F0 �.�., #0@D5=N: �.�. 8 4@. "1I85 284K 8 

E0@0:B5@8AB8:8 15A?8;>B=KE ;5B0B5;L=KE 0??0@0B>2 / "�* «�:045<8O», 2015 (6->5 
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