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CG51=>-<5B>48G5A:8<8 <0B5@80;0<8 

 
 

�>4 8 
=08<5=>20=85 
A?5F80;L=>AB8 

'G51=>-<5B>48G5A:89 <0B5@80; �>;8G5AB2> 
M:75<?;O@>2 

№№ !08<5=>20=85 2A53> 

!0 1 
>1CG0-
AO, 

?@8254-
3> : >G. 
D 

43.02.10 

&C@87<  

"A=>2=0O ;8B5@0BC@0   

1 �>@>=F>2-�5;LO<8=>2 �.�., %B@0CB �.�. �AB@>=><8O. 11 
:;0AA: CG51=8:/ �.�. �>@>=F>2-�5;LO<8=>2, �.�. %B@0CB – 
 .: �@>D0, 2018.– 238 A. 

  

2 +0@C38= �. . �AB@>=><8O. 10–11 :;0AAK: CG51. �;O 
>1I5>1@07>20B. >@30=870F89 : 107>2K9 C@>25=L / �. . 
+0@C38=. –  .: #@>A25I5=85, 2018. – 144A. 

  

3 �.   .  +0@C38=.  �;0AA8G5A:0O  0AB@>=><8O:  'G51=>5 
?>A>185. –  .:  #�', 2013. – 214 A.   $568< 4>ABC?0: 
https://elibrary.ru/download/elibrary_35150692_26632974.pdf 

 

1 100% 

�>?>;=8B5;P=0O ;8B5@0BC@0   

4  �@0??, -428= �.  �AB@>=><8O : �535=4K 8 ?@540=8O > 
%>;=F5, �C=5, 725740E 8 ?;0=5B0E / #5@. A 0=3;. �. 
%025;L520. -  . : �@0=4, (08@-?@5AA, 1999. 

  

5  -=F8:;>?548O 4;O 45B59 / �;. @54.  . �. �:A5=>20. - 
 >A:20 : �20=B0+, 1999 

1  

6 �%&$"!" �/. �>?0B:8= �. ., �>;LD �.�., �0;5F:89 
�.�., �0?;8=A:89 �.�., !5?@8OB5;L $.%. 
?@0:B8:C< / �0@=0C;, 2013. $568< 4>ABC?0: 
https://elibrary.ru/download/elibrary_20732635_51094033.pdf 

1  

7 �%&$"!" �/.  .@:>2 �.�., %5@385=:> ..#., $><0A 
�.�. 
�01>@0B>@=K9 ?@0:B8:C< / �;03>25I5=A:, 2015. $568< 
4>ABC?0: 
https://elibrary.ru/download/elibrary_24545818_64879128.pdf 

1 100% 

�=D>@<0F8>==O5 A@54AB20   

8 http://www.astronet.ru/ – $>AA89A:0O �AB@>=><8G5A:0O 
%5BL 

  

9 http://stellarium.org/ru/ –  A2>1>4=K9 28@BC0;L=K9 
?;0=5B0@89 

  

10 https://celestia.space/  – A2>1>4=0O B@PE<5@=0O 
0AB@>=><8G5A:0O ?@>3@0<<0 

  

 

https://elibrary.ru/download/elibrary_35150692_26632974.pdf
https://elibrary.ru/download/elibrary_35150692_26632974.pdf
https://elibrary.ru/download/elibrary_35150692_26632974.pdf
https://elibrary.ru/download/elibrary_24545818_64879128.pdf
https://elibrary.ru/download/elibrary_24545818_64879128.pdf
https://elibrary.ru/download/elibrary_24545818_64879128.pdf
https://elibrary.ru/download/elibrary_24545818_64879128.pdf
https://elibrary.ru/download/elibrary_24545818_64879128.pdf
http://www.astronet.ru/
http://stellarium.org/ru/
https://celestia.space/
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5.  �&�$���0!"-&�)!�+�%�"� "��%#�+�!�� 
��%*�#��!/ 

 

� &01;8F5 5 ?@54AB02;5=K >1I5C=825@A8B5BA:85 @5AC@AK 8 @5AC@AK :>;;5460, :>B>@K5 
4>;6=K 1KBL 8A?>;L7>20=K 4;O ?>;=>F5==>3> 87CG5=8O 48AF8?;8=K.  

 

&01;8F0 5. %2545=8O >1 >A=0I5==>AB8 >1@07>20B5;L=>3> ?@>F5AA0  
A?5F80;878@>20==K< 8 ;01>@0B>@=K< >1>@C4>20=85< 

 

�A?>;L7C5<K5 A?5F80;878@>20==K5 0C48B>@88 8 ;01>@0B>@88 

№ !08<5=>20=85 № 
0C48B>@88 

"1>@C4>20=85 

1 
�5:F8>==0O 
0C48B>@8O 

0-410, 

0-415 

%?5F80;878@>20==0O <515;L (CG51=0O),  
=01>@ 45<>=AB@0F8>==>3> >1>@C4>20=8O 

2 
'G51=K5 
0C48B>@88 

0-401, 0-405, 

0-406, 0-415,  

0-412, 0-422 

%?5F80;878@>20==0O <515;L (CG51=0O),  
=01>@ 45<>=AB@0F8>==>3> >1>@C4>20=8O 
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6. �"!&$"�0 � "*�!�� $��'�0&�&"� "%�"�!�/ ��%*�#��!/ 

 

&01;8F0 6. (>@<K 8 <5B>4K :>=B@>;O @57C;LB0B>2 >1CG5=8O 
 

$57C;LB0BK >1CG5=8O 
(>A2>5==K5 C<5=8O, CA2>5==K5 7=0=8O) 

(>@<K 8 <5B>4K 
:>=B@>;O 8 >F5=:8 
@57C;LB0B>2 >1CG5=8O  

'<5=8O: 
 8A?>;L7>20BL :0@BC 72574=>3> =510 4;O =0E>645=8O :>>@48=0B A25B8;0; 
 2K@065=85 @57C;LB0BK 87<5@5=89 8 @0AG5B>2 2 548=8F0E  564C=0@>4=>9 
A8AB5<K; 
 ?@82545=85 ?@8<5@>2 ?@0:B8G5A:>3> 8A?>;L7>20=8O 0AB@>=><8G5A:8E 
7=0=89 > =515A=KE B5;0E 8 8E A8AB5<0E; 

1. 'AB=K9 :>=B@>;L 
(8=48284C0;L=K9, 
D@>=B0;L=K9). 
2. �K?>;=5=85 
@07=>C@>2=52KE 
7040=89. 
3. !01;N45=85 8 
>F5=:0 2K?>;=5=8O 
?@0:B8G5A:8E 
459AB289. 

При<е=е=ие: 
 @5H5=85 7040G8 =0 ?@8<5=5=85 87CG5==KE 0AB@>=><8G5A:8E 70:>=>2; 

1. �K?>;=5=85 
@07=>C@>2=52KE 
7040=89. 
2. !01;N45=85 
8 >F5=:0 2K?>;=5=8O 
?@0:B8G5A:8E 
459AB289. 

�=0=8O: 
 A<KA; ?>=OB89: 0:B82=>ABL, 0AB5@>84, 0AB@>;>38O, 0AB@>=><8O, 0AB@>D878:0, 
0B<>AD5@0, 1>;84, 2>7<CI5=8O, 2>AE>4 A25B8;0, 2@0I5=85 =515A=KE B5;, 
�A5;5==0O, 2A?KH:0, �0;0:B8:0, 3>@87>=B, 3@0=C;K, 70B<5=85, 284K 72574, 
7>480:, :0;5=40@L, :>A<>3>=8O, :>A<>;>38O, :>A<>=02B8:0, :>A<>A, :>;LF0 
?;0=5B, :><5BK, :@0B5@, :C;L<8=0F8O, >A=>2=K5 B>G:8, ;8=88 8 ?;>A:>AB8 
=515A=>9 AD5@K, <03=8B=0O 1C@O,  5B030;0:B8:0, <5B5>@, <5B5>@8B, <5B5>@=K5 
B5;>, 4>64L, ?>B>:,  ;5G=K9 #CBL, <>@O 8 <0B5@8:8 =0 �C=5, =515A=0O 
<5E0=8:0, 2848<>5 8 @50;L=>5 42865=85 =515A=KE B5; 8 8E A8AB5<, 
>1A5@20B>@8O, >@18B0, ?;0=5B0, ?>;O@=>5 A8O=85, ?@>BC15@0=5F, A:>?;5=85, 
A>725748O 8 8E :;0AA8D8:0F8O, A>;=5G=0O :>@>=0, A>;=F5AB>O=85, A>AB02 
%>;=5G=>9 A8AB5<K, B5;5A:>?, B5@<8=0B>@, BC<0==>ABL, D07K �C=K, 
D>B>AD5@=K5 D0:5;K, E@><>AD5@0, G5@=0O 4K@0, -2>;NF8O, M:;8?B8:0, O4@>; 
 >?@545;5=85 D878G5A:8E 25;8G8=: 0AB@>=><8G5A:0O 548=8F0, 0D5;89, 1;5A: 
72574K, 2>7@0AB =515A=>3> B5;0, ?0@0;;0:A, ?0@A5:, ?5@8>4, ?5@835;89, 
D878G5A:85 E0@0:B5@8AB8:8 ?;0=5B 8 72574, 8E E8<8G5A:89 A>AB02, 72574=0O 
25;8G8=0, @0480=B, @048CA A25B8;0, :>A<8G5A:85 @0AAB>O=8O, A25B8<>ABL, 
A25B>2>9 3>4, A60B85 ?;0=5B, A8=>48G5A:89 8 A845@8G5A:89 ?5@8>4, A>;=5G=0O 
0:B82=>ABL, A>;=5G=0O ?>AB>O==0O, A?5:B@ A25BOI8EAO B5; %>;=5G=>9 A8AB5<K; 
 A<KA; @01>B 8 D>@<C;8@>2:C 70:>=>2: �@8AB>B5;O, #B>;5<5O, �0;8;5O, 
�>?5@=8:0, �@C=>, �><>=>A>20, �5@H5;O, �@035, �5?;5@0, !LNB>=0, �40<A0, 
�0;;5O, �5;>?>;LA:>3>, %B@C25, �5@FH?@C=30-$0AA5;0, )011;0, �>?;5@0, 
(@84<0=0, -9=HB59=0; 

1. 'AB=K9 :>=B@>;L 
(8=48284C0;L=K9, 
D@>=B0;L=K9). 
2. #>43>B>2:0 
A>>1I5=89, 
?@575=B0F89. 
3. &5AB>2K5 7040=8O. 
4. �K?>;=5=85 
@07=>C@>2=52KE 
7040=89. 
5. !01;N45=85 8 
>F5=:0 2K?>;=5=8O 
?@0:B8G5A:8E 
459AB289. 
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