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:0@B, ?>@B@5B>2 2K40NI8EAO CG5=KE-35>3@0D>2 8 4@.); 

" 8=D>@<0F8>==>-:><<C=8:0B82=K5 A@54AB20; 

" M:@0==>-72C:>2K5 ?>A>18O; 

" :><?;5:B B5E=8G5A:>9 4>:C<5=B0F88, 2 B>< G8A;5 ?0A?>@B0 =0 A@54AB20 >1CG5=8O, 
8=AB@C:F88 ?> 8E 8A?>;L7>20=8N 8 B5E=8:5 157>?0A=>AB8; 

" 181;8>B5G=K9 D>=4. 

&5E=8G5A:85 A@54AB20 >1CG5=8O: 

- :><?LNB5@ A ;8F5=78>==K< ?@>3@0<<=K< >15A?5G5=85<, <C;LB8<5489=>5 >1>@C4>20=85 
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3.2. �=D>@<0F8>==>5 >15A?5G5=85 >1CG5=8O 

#5@5G5=L @5:><5=4C5<KE CG51=KE 8740=89, �=B5@=5B-@5AC@A>2, 4>?>;-

=8B5;L=>9 ;8B5@0BC@K. 

 

�;O ABC45=B>2  
1.�AB@>=><8O : CG51=>5 ?>A>185 4;O A@54=53> ?@>D5AA8>=0;L=>3> >1@07>20=8O / 

�. �. �>;><85F [8 4@.] ; >B25BAB25==K5 @540:B>@K �. �. �>;><85F, �. �. %0D>=>2. 4 2-5 

874., 8A?@. 8 4>?. 4  >A:20 : �740B5;LAB2> .@09B, 2023. 4 282 A.  

2. /752, %. �.  �AB@>=><8O. %>;=5G=0O A8AB5<0 : CG51=>5 ?>A>185 4;O 2C7>2 / %. �. /752 ; 

?>4 =0CG=>9 @540:F859 �. �. %C@48=0. 4 3-5 874., ?5@5@01. 8 4>?. 4  >A:20 : 

�740B5;LAB2> .@09B, 2023. 4 336 A.  

 

 

#@>3@0<<K-?;0=5B0@88 

 

1. CENTAURE (www.astrosurf.com). 

2. VIRTUAL SKY (www.virtualskysoft.de),ALPHA. 

3. Celestia (https://celestiaproject.net) 

 

�=B5@=5B-@5AC@AK 

 

1.Stellarium - 15A?;0B=0O ?@>3@0<<0 4;O ?@>A<>B@0 72574=>3> =510, 28@BC0;L=K9 

?;0=5B0@89.  

2. WorldWide Telescope - ?@>3@0<<0, ?><>30NI0O ;N18B5;O< 0AB@>=><88 8AA;54>20BL 

�A5;5==CN. 
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4. �"!&$"�0 � "&�!�� $��'�0&�&"� "%�"�!�/ ��%&�#��!/ 

 

�>=B@>;L 8 >F5=:0 @57C;LB0B>2 >A2>5=8O 48AF8?;8=K >ACI5AB2;O5BAO ?@5?>4020B5;5< 2 
?@>F5AA5 ?@>2545=8O ?@0:B8G5A:8E 70=OB89 8 ;01>@0B>@=KE @01>B, B5AB8@>20=8O, 0 B0:65 

2K?>;=5=8O >1CG0NI8<8AO 8=48284C0;L=KE 7040=89, ?@>5:B>2, 8AA;54>20=89 

$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 

� D57G?LF4F5 87GG5A8O 4EFDBAB@88 A4 

547B6B@ GDB6A5 EFG45AF 4B?65A 

7=0BL/?>=8<0BL 
" E@OE? CBAOF<=: 35>F5=B@8G5A:0O 8 

35;8>F5=B@8G5A:0O A8AB5<0, 2848<0O 
72574=0O 25;8G8=0, A>7257485, 
?@>B82>AB>O=8O 8 A>548=5=8O ?;0=5B, 
:><5B0, 0AB5@>84, <5B5>@, <5B5>@8B, 
<5B5>@>84, ?;0=5B0, A?CB=8:, 725740, 
%>;=5G=0O A8AB5<0, �0;0:B8:0, �A5;5==0O, 
2A5<8@=>5 8 ?>OA=>5 2@5<O, 2=5A>;=5G=0O 
?;0=5B0 (M:7>?;0=5B0), A?5:B@0;L=0O 
:;0AA8D8:0F8O 72574, ?0@0;;0:A, @5;8:B>2>5 
87;CG5=85, �>;LH>9 �7@K2, G5@=0O 4K@0; 
" E@OE? D<;<G9E><E 69?<G<A: ?0@A5:, 
A25B>2>9 3>4, 0AB@>=><8G5A:0O 548=8F0, 
72574=0O 25;8G8=0; 
" E@OE? D<;<G9E>B7B ;4>BA4 %455?4; 

" BEAB6AO9 QF4CO BE6B9A<O >BE@<G9E>B7B 
CDBEFD4AEF64; 

" 7<CBF9;O CDB<EEB:89A<O %B?A9GAB= 
E<EF9@O; 

" BEAB6AO9 E4D4>F9D<EF<>< < EFDB9A<9 
%B?AF4, EB?A9GAB= 4F@BED9DO; 

" D4;@9DO �4?4>F<><, CB?B:9A<9 < 
C9D<B8 B5D4M9A<O %B?AF4 BFABE<F9?PAB 
F9AFD4 �4?4>F<><; 

C<5BL 
" CD<6B8<FP CD<@9DO: @>;8 0AB@>=><88 2 
@0728B88 F828;870F88, 8A?>;L7>20=8O 
<5B>4>2 8AA;54>20=89 2 0AB@>=><88, 
@07;8G=KE 480?07>=>2 M;5:B@><03=8B=KE 
87;CG5=89 4;O ?>;CG5=8O 8=D>@<0F88 >1 
>1J5:B0E �A5;5==>9, ?>;CG5=8O 
0AB@>=><8G5A:>9 8=D>@<0F88 A ?><>ILN 

:>A<8G5A:8E 0??0@0B>2 8 A?5:B@0;L=>3> 
0=0;870, 2;8O=8O A>;=5G=>9 0:B82=>AB8 =0 
�5<;N; 
" BC<EO64FP < B5NOEAOFP: @07;8G8O 
:0;5=40@59, CA;>28O =0ABC?;5=8O A>;=5G=KE 
8 ;C==KE 70B<5=89, D07K �C=K. 

ACB>G=K5 42865=8O A25B8;, ?@8G8=K 

2>7=8:=>25=8O ?@8;82>2 8 >B;82>2; 
?@8=F8? 459AB28O >?B8G5A:>3> B5;5A:>?0, 
2708<>A2O7L D878:>-E8<8G5A:8E 
E0@0:B5@8AB8: 72574 A 8A?>;L7>20=85< 

4803@0<<K «F25B 4 A25B8<>ABL», 
D878G5A:85 ?@8G8=K, >?@545;ONI85 
@02=>25A85 72574, 8AB>G=8: M=5@388 72574 8 

?@>8AE>645=85 E8<8G5A:8E M;5<5=B>2, 
:@0A=>5 A<5I5=85 A ?><>ILN MDD5:B0 
�>?;5@0; 
E4D4>F9D<;B64FP >A>15==>AB8 <5B>4>2 
?>7=0=8O 0AB@>=><88, >A=>2=K5 M;5<5=BK 8 

A2>9AB20 ?;0=5B %>;=5G=>9 A8AB5<K, 
<5B>4K >?@545;5=8O @0AAB>O=89 8 

;8=59=KE @07<5@>2 =515A=KE B5;, 
2>7<>6=K5 ?CB8 M2>;NF88 72574 @07;8G=>9 

<0AAK; 
A4EB8<FP A4 A959 >A=>2=K5 A>725748O 
%525@=>3> ?>;CH0@8O, 2 B>< G8A;5: 
�>;LH0O  542548F0,  0;0O  542548F0, 
�>;>?0A, �5154L, �0AA8>?5O, "@8>=; A0<K5 
O@:85 72574K, 2 B>< G8A;5: #>;O@=0O 725740, 
�@:BC@, �530, �0?5;;0, %8@8CA, 
�5B5;L35975; 
<ECB?P;B64FP :><?LNB5@=K5 ?@8;>65=8O 
4;O >?@545;5=8O ?>;>65=8O %>;=F0, �C=K 

8 72574 =0 ;N1CN 40BC 8 2@5<O ACB>: 4;O 
40==>3> =0A5;5==>3> ?C=:B0;  
<ECB?P;B64FP ?@8>1@5B5==K5 7=0=8O 8 
C<5=8O 2 ?@0:B8G5A:>9 45OB5;L=>AB8 8 

?>2A54=52=>9 687=8 4;O ?>=8<0=8O 
2708<>A2O78 0AB@>=><88 A 4@C38<8 

=0C:0<8, 2 >A=>25 :>B>@KE ;560B 7=0=8O ?> 
0AB@>=><88; >B45;5=8O 55 >B ;65=0C:; 
>F5=820=8O 8=D>@<0F88, A>45@60I59AO 2 
A>>1I5=8OE % �, �=B5@=5B5, =0CG=>-
?>?C;O@=KE AB0BLOE. 

 


