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30.  9FB8O F9BD9F<K9E>B= BJ9A>< 6B;@B:ABEF< B5A4DG:9A<S 6A9;9@AOI J<6<?<;4J<= A4 

EB6D9@9AAB@ QF4C9 D4;6<F<S ;9@?SA. 

31. #DB9>FO C9D9E9?9A<S A4 8DG7<9 C?4A9FO: H4AF4;<S <?< BEGM9EF6<@4S D94?PABEFP. 
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3. 'A;>28O @50;870F88 CG51=>9 48AF8?;8=K 

3.1. &@51>20=8O : <8=8<0;L=><C <0B5@80;L=>-B5E=8G5A:><C >15A?5G5=8N 

 

 

$94?<;4J<S CDB7D4@@O 8<EJ<C?<AO FD95G9F A4?<K<S GK95AB7B >45<A9F4  «�EFDBAB@<S».  

"5BDG8B64A<9 GK95AB7B >45<A9F4: 

• @AB7BHGA>J<BA4?PAO= >B@C?9>E CD9CB8464F9?S; 

• A47?S8AO9 CBEB5<S (>B@C?9>FO GK95AOI F45?<J, C?4>4FB6, A4EF9AAOI 79B7D4H<K9E><I 
>4DF, CBDFD9FB6 6O84RM<IES GK9AOI-79B7D4HB6 < 8D.); 

• <AHBD@4J<BAAB->B@@GA<>4F<6AO9 ED98EF64; 

• Q>D4AAB-;6G>B6O9 CBEB5<S; 

• >B@C?9>F F9IA<K9E>B= 8B>G@9AF4J<<, 6 FB@ K<E?9 C4ECBDF4 A4 ED98EF64 B5GK9A<S, 
<AEFDG>J<< CB <I <ECB?P;B64A<R < F9IA<>9 59;BC4EABEF<; 

• 5<5?<BF9KAO= HBA8. 

&9IA<K9E><9 ED98EF64 B5GK9A<S: 

- >B@CPRF9D E ?<J9A;<BAAO@ CDB7D4@@AO@ B59EC9K9A<9@, @G?PF<@98<=AB9 B5BDG8B64A<9 
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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 �BDBAJB6-�9?PS@<AB6,�. �., %FD4GF, �. �. �EFDBAB@<S. 10 >?4EE. 'K95A<>. .: �DBH4, 
2019. 

2 �BDBAJB6-�9?PS@<AB6,�. �., %FD4GF, �. �. �EFDBAB@<S. 11 >?4EE. 'K95A<>. .: �DBH4, 
2019. 

 

 

#@>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 - 59EC?4FA4S CDB7D4@@4 8?S CDBE@BFD4 ;69;8AB7B A954, 6<DFG4?PAO= 

C?4A9F4D<=.  

2. WorldWide Telescope - CDB7D4@@4, CB@B74RM4S ?R5<F9?S@ 4EFDBAB@<< <EE?98B64FP 

�E9?9AAGR. 
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4. �"!&$"�0 � "&�!�� $��'�0&�&"� "%�"�!�/ ��%&�#��!/ 

 

�>=B@>;L 8 >F5=:0 D9;G?PF4FB6 BE6B9A<S 8<EJ<C?<AO BEGM9EF6?S9FES CD9CB8464F9?9@ 6 
CDBJ9EE9 CDB6989A<S CD4>F<K9E><I ;4ASF<= < ?45BD4FBDAOI D45BF, F9EF<DB64A<S, 4 F4>:9 

6OCB?A9A<S B5GK4RM<@<ES <A8<6<8G4?PAOI ;484A<=, CDB9>FB6, <EE?98B64A<= 

$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 

В D57G?ьF4F5 87Gч5A8я 4EFDBAB@88 A4 
547B6B@ GDB6A5 EFG45AF 4B?65A 
7=0BL/?>=8<0BL 
• E@OE? CBAяF<=: 79BJ9AFD<K9E>4S < 

79?<BJ9AFD<K9E>4S E<EF9@4, 6<8<@4S 
;69;8A4S 69?<K<A4, EB;69;8<9, 
CDBF<6BEFBSA<S < EB98<A9A<S C?4A9F, 
>B@9F4, 4EF9DB<8, @9F9BD, @9F9BD<F, 
@9F9BDB<8, C?4A9F4, ECGFA<>, ;69;84, 
%B?A9KA4S E<EF9@4, �4?4>F<>4, �E9?9AA4S, 
6E9@<DAB9 < CBSEAB9 6D9@S, 6A9EB?A9KA4S 
C?4A9F4 (Q>;BC?4A9F4), EC9>FD4?PA4S 
>?4EE<H<>4J<S ;69;8, C4D4??4>E, D9?<>FB6B9 
<;?GK9A<9, �B?PLB= �;DO6, K9DA4S 8OD4; 
• E@OE? D<;<G9E><E 69?<G<A: C4DE9>, 
E69FB6B= 7B8, 4EFDBAB@<K9E>4S 98<A<J4, 
;69;8A4S 69?<K<A4; 
• E@OE? D<;<G9E>B7B ;4>BA4 Х455?4; 

• BEAB6AO9 QF4CO BE6B9A<я >BE@<G9E>B7B 
CDBEFD4AEF64; 

• 7<CBF9;O CDB<EEB:89A<я СB?A9GAB= 
E<EF9@O; 

• BEAB6AO9 E4D4>F9D<EF<>< < EFDB9A<9 
СB?AF4, EB?A9GAB= 4F@BED9DO; 

• D4;@9DO Г4?4>F<><, CB?B:9A<9 < 
C9D<B8 B5D4M9A<я СB?AF4 BFABE<F9?PAB 
F9AFD4 Г4?4>F<><; 

C<5BL 
• CD<6B8<FP CD<@9DO: DB?< 4EFDBAB@<< 6 
D4;6<F<< J<6<?<;4J<<, <ECB?P;B64A<S 
@9FB8B6 <EE?98B64A<= 6 4EFDBAB@<<, 
D4;?<KAOI 8<4C4;BAB6 Q?9>FDB@47A<FAOI 
<;?GK9A<= 8?S CB?GK9A<S <AHBD@4J<< B5 
B5N9>F4I �E9?9AAB=, CB?GK9A<S 
4EFDBAB@<K9E>B= <AHBD@4J<< E CB@BMPR 

>BE@<K9E><I 4CC4D4FB6 < EC9>FD4?PAB7B 
4A4?<;4, 6?<SA<S EB?A9KAB= 4>F<6ABEF< A4 
�9@?R; 
• BC<EO64FP < B5NяEAяFP: D4;?<K<S 
>4?9A84D9=, GE?B6<S A4EFGC?9A<S EB?A9KAOI 
< ?GAAOI ;4F@9A<=, H4;O �GAO. 

EGFBKAO9 86<:9A<S E69F<?, CD<K<AO 

6B;A<>AB69A<S CD<?<6B6 < BF?<6B6; 
CD<AJ<C 89=EF6<S BCF<K9E>B7B F9?9E>BC4, 
6;4<@BE6S;P H<;<>B-I<@<K9E><I 
I4D4>F9D<EF<> ;69;8 E <ECB?P;B64A<9@ 

8<47D4@@O «J69F 4 E69F<@BEFP», 
H<;<K9E><9 CD<K<AO, BCD989?SRM<9 
D46AB69E<9 ;69;8, <EFBKA<> QA9D7<< ;69;8 < 

CDB<EIB:89A<9 I<@<K9E><I Q?9@9AFB6, 
>D4EAB9 E@9M9A<9 E CB@BMPR QHH9>F4 
�BC?9D4; 
E4D4>F9D<;B64FP BEB59AABEF< @9FB8B6 
CB;A4A<S 4EFDBAB@<<, BEAB6AO9 Q?9@9AFO < 

E6B=EF64 C?4A9F %B?A9KAB= E<EF9@O, 
@9FB8O BCD989?9A<S D4EEFBSA<= < 

?<A9=AOI D4;@9DB6 A959EAOI F9?, 
6B;@B:AO9 CGF< Q6B?RJ<< ;69;8 D4;?<KAB= 

@4EEO; 
A4EB8<FP A4 A959 BEAB6AO9 EB;69;8<S 
%969DAB7B CB?GL4D<S, 6 FB@ K<E?9: 
�B?PL4S  98698<J4,  4?4S  98698<J4, 
�B?BC4E, �9598P, �4EE<BC9S, "D<BA; E4@O9 
SD><9 ;69;8O, 6 FB@ K<E?9: #B?SDA4S ;69;84, 
�D>FGD, �974, �4C9??4, %<D<GE, 
�9F9?P79=;9; 
<ECB?P;B64FP >B@CPRF9DAO9 CD<?B:9A<S 
8?S BCD989?9A<S CB?B:9A<S %B?AJ4, �GAO 

< ;69;8 A4 ?R5GR 84FG < 6D9@S EGFB> 8?S 
84AAB7B A4E9?9AAB7B CGA>F4;  
<ECB?P;B64FP CD<B5D9F9AAO9 ;A4A<S < 

G@9A<S 6 CD4>F<K9E>B= 89SF9?PABEF< < 

CB6E98A96AB= :<;A< 8?S CBA<@4A<S 
6;4<@BE6S;< 4EFDBAB@<< E 8DG7<@< 

A4G>4@<, 6 BEAB69 >BFBDOI ?9:4F ;A4A<S CB 
4EFDBAB@<<; BF89?9A<S 99 BF ?:9A4G>; 
BJ9A<64A<S <AHBD@4J<<, EB89D:4M9=ES 6 
EBB5M9A<SI % �, �AF9DA9F9, A4GKAB-
CBCG?SDAOI EF4FPSI. 

 


