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"9BD9F<K9E>B9 ;4AOF<9 (6 4>.K.) "EAB6AO9 @9FB8O 79A9D4J<< <89=.  B;7B6B= LFGD@, 
B5D4FAO= @B;7B6B= LFGD@, @9FB8 L9EF< L?SC, &$��. 

�D4>F<K9E>B9 ;4AOF<9 (3 4>.K.) #D<@9A9A<9 @9FB8B6 79A9D4J<< <89= 8?S HBD@<DB64A<S 
CDB9>FAB7B B5?<>4 D4;D454FO649@B7B DB5BF4-C?4A9FBIB84. 

 

&9@4 2.2 �D<AJ<CO CDB9>F<DB64A<O E<EF9@ >BE@<K9E>B7B A4;A4K9A<O 

"9BD9F<K9E>B9 ;4AOF<9 (4 4>.K.) (4>FBDO >BE@<K9E>B7B CB?9F4. (<;<K9E><9 GE?B6<S 
ED98O HGA>J<BA<DB64A<S C?4A9FBIB84. "5;BD 5BDFB6OI E<EF9@ C?4A9FBIB84. %<EF9@4 

QA9D7BC<F4A<S. %<EF9@4 B59EC9K9A<S F9C?B6B7B D9:<@4. ,4EE<. %<EF9@O E6S;<.  

�D4>F<K9E>B9 ;4AOF<9 (2 4>.K.) �O5BD < B5BEAB64A<9 6O5BD4 5BDFB6OI E<EF9@ DB5BF4-

C?4A9FBIB84. (BD@<DB64A<9 EFDG>FGDAB= EI9@O 5BDFB6OI E<EF9@ DB5BF4-C?4A9FBIB84.  

 

 4;89? 3. «�DB9>F<DB64A<9» 

&9@4 3.1 !<EF9@O 46FB@4F<;<DB64AAB7B CDB9>F<DB64A<O 

"9BD9F<K9E>B9 ;4AOF<9 (8 4>.K.) �A4>B@EF6B E E<EF9@4@< 46FB@4F<;<DB64AAB7B 
CDB9>F<DB64A<S (%�#$). �AF9DH9=E CDB7D4@@O. "EAB6AO9 CD<AJ<CO < CB8IB8O CD< 

CDB9>F<DB64A<< <;89?<= D4>9FAB->BE@<K9E>B= F9IA<>< E <ECB?P;B64A<9@ %�#$.  

�D4>F<K9E>B9 ;4AOF<9 (4 4>.K.) %B;84A<9 3D @B89?9= CDBEF9=L<I >BAEFDG>J<= E 

CD<@9A9A<9@ 54;B6OI BC9D4J<=. �O6B8 K9DF9:9=. "HBD@?9A<9 K9DF9:9= EB7?4EAB �"%&. 

 

&9@4 3.2 �DB9>FAB9 GCD46?9A<9 
"9BD9F<K9E>B9 ;4AOF<9 (10 4>.K.)  9FB8O BD74A<;4J<< CDB9>FAB= 89SF9?PABEF< 6 

>B@4A89. SCRUM-@9FB8B?B7<S, 8<47D4@@4 �4AF4. 

�D4>F<K9E>B9 ;4AOF<9 (8 4>.K.) $45BF4 A48 >9=EB@ «$4;D45BF>4 >BAEFDG>J<< DB5BF4-

C?4A9FBIB84». $4ECD989?9A<9 ;484K 6 7DGCC9. %B;84A<9 3D @B89?9= <;89?<S < 97B 

EBEF46AOI K4EF9=. #DB6989A<9 CDB9>F<DB6BKAOI D4EK9FB6 >BAEFDG>J<< <;89?<S. %B;84A<9 

K9DF9:9=. 

 

 4;89? 4. «�D46<?4 CG5?<KAB= ;4M<FO» 

&9@4 4.1 �D46<?4 BHBD@?9A<O CD9;9AF4J<< 
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"9BD9F<K9E>B9 ;4AOF<9 (2 4>.K.) ";A4>B@?9A<9 E BEAB6AO@< CD<AJ<C4@< EB;84A<S 

CD9;9AF4J<=. #D46<?4 GEC9LAB= CD9;9AF4J<<. "EAB6AO9 BL<5>< CD< HBD@<DB64A<< 

CD9;9AF4J<<.  

�D4>F<K9E>B9 ;4AOF<9 (1 4>.K.) %B;84A<9 CD9;9AF4J<< CB D9;G?PF4F4@ 6OCB?A9AAB7B 
CDB9>F4. 

 

&9@4 4.2 �D46<?4 CG5?<KAB7B 6OEFGC?9A<O 

"9BD9F<K9E>B9 ;4AOF<9 (2 4>.K.) ";A4>B@?9A<9 E BEAB6AO@< CD<AJ<C4@< < CD46<?4@< 
CG5?<KAOI 6OEFGC?9A<=. #D46<?4 CB6989A<S A4 CG5?<>9. #D46<?4 QHH9>FAB7B 

6OEFGC?9A<S. #BEFDB9A<9 EFDG>FGDO 6OEFGC?9A<S. 

�D4>F<K9E>B9 ;4AOF<9 (1 4>.K.) %BEF46?9A<9 F9>EF4 6OEFGC?9A<S CB D9;G?PF4F4@ 

6OCB?A9AAB7B CDB9>F4. 

 

 4;89? 5. «�4>?NK<F9?PAB9 ;4AOF<9» 

�D4>F<K9E>B9 ;4AOF<9 (2 4>.K.) �OEFGC?9A<9 E 8B>?48B@ A4 F9@G D9;G?PF4FB6 

6OCB?A9AAB7B CDB9>F4. 

 

�?4A<DG9@O9 D9;G?PF4FO 

�?S 8BEF<:9A<S CBEF46?9AAB= J9?< < D94?<;4J<< ;484K CD98@9F4 <ECB?P;GRFES 

E?98GRM<9 @9FB8O B5GK9A<S:  

4) @9FB8O A4K4?PAB7B GE6B9A<S GK95AB7B @4F9D<4?4: 

− A47?S8AO= (CB>4;, 89@BAEFD4J<S, A45?R89A<9);  

− E?B69EAO= (B5NSEA9A<9, D4EE>4;, 59E984); 

− CD4>F<K9E><= (GCD4:A9A<S 6BECDB<;6B8SM<9 < F6BDK9E><9). 

5) @9FB8O ;4>D9C?9A<S < EB69DL9AEF6B64A<S CD<B5D9F9AAOI ;A4A<=:  

− CDB5?9@AB-CB<E>B6O= (GCD4:A9A<S CB B5D4;JG, >B@@9AF<DB64AAO9, 64D<4F<6AO9);  

− 6OCB?A9A<9 < ;4M<F4 >9=EB6. 

 

� D9;G?PF4F9 <;GK9A<S CDB7D4@@O B5GK4RM<9ES 8B?:AO ;A4FP: 

− BEAB6AO9 CBASF<S CDB9>FAB= 89SF9?PABEF<; 

− QF4CO CDB9>F<DB64A<S < :<;A9AAO= J<>? >BE@<K9E>B7B 4CC4D4F4; 

− EB6D9@9AAO9 <AHBD@4J<BAAO9 F9IAB?B7<< 8?S D9L9A<S CD<>?48AOI ;484K; 

− 6B;@B:ABEF< CD<@9A9A<S E<EF9@ 46FB@4F<;<DB64AAB7B CDB9>F<DB64A<S. 

 

� D9;G?PF4F9 <;GK9A<S CDB7D4@@O B5GK4RM<9ES 8B?:AO G@9FP: 
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− <E>4FP, EB5<D4FP < B5D454FO64FP <AHBD@4J<R CB >BE@<K9E>B= F9@4F<>9; 

− 4A4?<;<DB64FP, C?4A<DB64FP CD98EFBSMGR CD4>F<K9E>GR D45BFG, 

BEGM9EF6?SFP >BAFDB?P >4K9EF64 D9;G?PF4FB6 EB5EF69AAB= CD4>F<K9E>B= 89SF9?PABEF<;  

− E4@BEFBSF9?PAB D94?<;B6O64FP :<;A9AAO= J<>? CDB9>F4; 

− D45BF4FP 6 CDB7D4@@4I 8?S FDёI@9DAB7B @B89?<DB64A<S, CDB6B8<FP D4EK9FO 

BEAB6AOI C4D4@9FDB6 < I4D4>F9D<EF<> 89F4?9=. 

  

!CBEB5O 8<47ABEF<>< < >BAFDB?O D9;G?PF4FB6 

 �<47ABEF<>4 < >BAFDB?P CDB@9:GFBKAOI D9;G?PF4FB6 CDB<;6B8SFES 

CD9CB8464F9?9@ A4 BEAB69 CG5?<KAB7B B5EG:89A<S D9;G?PF4FB6 D45BFO >4:8B= @<A<-

7DGCCO CB >4:8B@G CD4>F<K9E>B@G ;484A<R <?< 6 HBD@4F9 D9H?9>E<< CB 6OCB?A9AAB= 

D45BF9.   

 �<47ABEF<>4 < >BAFDB?P D9;G?PF4FB6 CB 6E9@G >GDEG CDB<;6B8<FES A4 BEAB69 

CG5?<KAB7B CD98EF46?9A<S D9;G?PF4FB6 >9=E4 «$4;D45BF>4 >BAEFDG>J<< DB5BF4-

C?4A9FBIB84», S6?SRM97BES B5B5M9A<9@ 89SF9?PABEF< GK4M<IES 6 D4@>4I 6E97B >GDE4. 

#G5?<KAB9 CD98EF46?9A<9 D9;G?PF4FB6 >9=E4 D9>B@9A8G9FES CDB<;6B8<FP 6 HBD@4F9 

;4M<FO 6A9LA<@ Q>EC9DF4@ 8?S HBD@<DB64A<S B5N9>F<6AB= B5D4FAB= E6S;< CB 

D9;G?PF4F4@ CDB9>F4. 

 

$BD@4 4FF9EF4J<< < BJ9ABKAO9 @4F9D<4?O 

� D4@>4I CDB7D4@@O CD<@9ASRFES E?98GRM<9 HBD@O >BAFDB?S GE6B9A<S 

@4F9D<4?4: 6OCB?A9A<9 >9=E4, CG5?<KA4S CD9;9AF4J<S D9;G?PF4FB6 CDB9>F4. 

#DB@9:GFBKAO= >BAFDB?P CDB<EIB8<F 6 HBD@4F9 B5EG:89A<S 6 >?4EE9/7DGCC9 

D9;G?PF4FB6 D45BFO >4:8B7B GK4M97BES <?< @<A<-7DGCCO < EBBF69FEF6<S 6OCB?A9AAB7B 

;484A<S CBEF46?9AAO@ FD95B64A<S@.  

�FB7B6O= >BAFDB?P CDB<EIB8<F CB D9;G?PF4F4@ 6OCB?A9A<S >9=E-;484A<S < <I 

CG5?<KAB= ;4M<F9. $9;G?PF4FO D45BFO BJ9A<64RFES 6A9LA<@< Q>EC9DF4@<. �D<F9D<9@ 

BJ9A<64A<S S6?S9FES CD9;9AF4J<S D9;G?PF4FB6 CDB9>F4 < <I ;4M<F4, EBBF69FEF6<9 

D4;D45BF4AAOI D9L9A<= F9IA<K9E>B@G ;484A<R A4 6OCB?A9A<9 >9=E4, ;A4A<9 CDB9>FAB= 

F9IAB?B7<<. 

 

�D74A<;4J<BAAB-C9847B7<K9E><9 GE?B6<O D94?<;4J<< CDB7D4@@O 

 #DB7D4@@4 CD98A4;A4K9A4 8?S B5GK4RM<IES 10 >?4EE4, CBE6SM9A4 <;GK9A<R 

@9FB8B?B7<< CDB9>FAB= 89SF9?PABEF< < CD<AJ<CB6 CDB9>F<DB64A<S >BE@<K9E>B= F9IA<>< 

A4 CD<@9D9 CDB9>F<DB64A<S DB5BF4-C?4A9FBIB84. #DB7D4@@4 F4>:9 6>?RK49F 6 E95S 
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46FBDE><9 >9=EO. �4AA4S CDB7D4@@4 BC<D49FES A4 A9>BFBDO9 @9FB8O: @9FB8 D4;5BD4 

89?B6B= <?< F9IA<K9E>B= 8B>G@9AF4J<<; @9FB8 CDB9>FAB= 89SF9?PABEF<; @9FB8 >B@4A8AB= 

D45BFO. $45BF4 A48 D4;D454FO649@O@< CDB9>F4@< 5G89F CDB8B?:9A4 6B 6FBDB@ CB?G7B8<< 

10 >?4EE4. 

�?S D94?<;4J<< CDB7D4@@O A9B5IB8<@B A4?<K<9 E?98GRM<I F5хA8ч5E>8х ED54EFв: 

− C9DEBA4?PAO= >B@CPRF9D; 

− CDB9>FBD; 

− CD<AF9D E 6B;@B:ABEFP K9DAB-59?B= <?< J69FAB= C9K4F<; 

− >?<>9D; 

− ?4;9DA4S G>4;>4; 

− >B@CPRF9DA4S @OLP; 

− >B?BA>< 8?S 6BECDB<;6989A<S 4G8<B@4F9D<4?B6. 

�?S D94?<;4J<< CDB7D4@@O A9B5IB8<@B A4?<K<9 E?98GRM<I @аF5D8а?PAOх ED54EFв: 

− 5G@474 59?4S @4FB64S HBD@4F4 �4; 

− >4DFD<8:<, EB6@9EF<@O9 E CD<AF9DB@; 

− DGK>< < >4D4A84L<; 

− F9FD48< 6 >?9F>G B5N9@B@ 24?; 

− B5BDG8B64AAO= GK95AO= >?4EE. 

− C9DEBA4?PAO= >B@CPRF9D. 

�?S D94?<;4J<< CDB7D4@@O CD98CBKF<F9?PAO@ S6?S9FES A4?<K<9 CDB7D4@@AB7B 

B59EC9K9A<S %�#$ (�B@C4E 3D, SolidWorks < 8D.). 

'K95AB-@9FB8<K9E>B9 < <AHBD@4J<BAAB9 B59EC9K9A<9 CDB7D4@@O 

1.  9FB8<K9E><9 D9>B@9A84J<< CB 6OCB?A9A<R CD4>F<K9E><I D45BF. 

2.  9FB8<K9E>4S D4;D45BF>4 >9=E-;484A<S. 

3.  9FB8<K9E><9 D9>B@9A84J<< CB BD74A<;4J<< CDB9>FAB= 89SF9?PABEF<. 

�EAB6A4O ?<F9D4FGD4: 

1. �?4FODJ96 �.�. �A:9A9DAO= ECD46BKA<> CB >BE@<K9E>B= F9IA<>9 / 

�.�. �?4FODJ96, �.�. �?9>E996,  .�. �4=>B6 < 8D.; CB8 D98. %B?B8B64 �.�. // �;8. 2, 

C9D9D45. < 8BC., 1977. 

2. �<A89?P �. !4ABECGFA<> GRESAT. "5M99 BC<E4A<9 / �. �<A89?P, 

 ... "6K<AA<>B6, �.%. %9?<64AB6, ,. &4=?P, ".�. )DB@B6 // #D9CD<AF �AEF<FGF4 

CD<>?48AB= @4F9@4F<>< <@.  .�. �9?8OL4 $�! No 21, 2009. 

3. �4D5G> %.�. �BE@<K9E><9 E<EF9@O 8<EF4AJ<BAAB7B ;BA8<DB64A<S �9@?< / 
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%.�. �4D5G>, �.�. �9DL9A;BA 4  .: �;84F9?PEF6B «� < �», 1997. 

4. �64AB6 �.%. �4?<5DB6>4 84FK<>B6 8?S BCD989?9A<S BD<9AF4J<< @4?B7B 

>BE@<K9E>B7B 4CC4D4F4 / �.%. �64AB6, %.%. &>4K96, %.". �4DC9A>B,  ... "6K<AA<>B6 // 

#D9CD<AF �AEF<FGF4 CD<>?48AB= @4F9@4F<>< <@.  .�. �9?8OL4 $�! No 28, 2010. 

5. �64AB6 �.%. �45BD4FBDAO9 <ECOF4A<S 4?7BD<F@B6 GCD46?9A<S BD<9AF4J<9= 

@<>DBECGFA<>4 «+<5<E- » / �.%. �64AB6, %.". �4DC9A>B,  ... "6K<AA<>B6, 

�.%. $B?8G7<A, %.%. &>4K96 // #D9CD<AF �AEF<FGF4 CD<>?48AB= @4F9@4F<>< <@. 

 .�. �9?8OL4 $�! No 40, 2011. 

6. �D4F>B9 CBEB5<9 8?S E<EF9@AB7B <A:9A9D4, GK4EF6GRM97B 6 CDB9>F9 EB;84A<S 

@<>DBECGFA<>4. %.". �4DC9A>B,  �&' <@. !.-. �4G@4A4, 2003, 

http://acs.scanex.ru/Documents/library/summary/prj_ok.doc 

7. �4DC9A>B %.". �45BD4FBDAO= EF9A8 8?S CB?GA4FGDAB= BFD45BF>< E<EF9@ 

BD<9AF4J<< @<>DB- < A4ABECGFA<>B6 / %.". �4DC9A>B,  ... "6K<AA<>B6 // #D9CD<AF 

�AEF<FGF4 CD<>?48AB= @4F9@4F<>< <@.  .�. �9?8OL4 $�! No 38, 2008. 

8.  <D9D %.�.,  9I4A<>4 >BE@<K9E>B7B CB?ёF4. "D5<F4?PAB9 86<:9A<9 / %.�.  <D9D 

4  .: $9;B?<F, 2007. 

9.  4?O9 >BE@<K9E><9 4CC4D4FO <AHBD@4J<BAAB7B B59EC9K9A<S / #B8 D98. CDBH. 

�.(. (4F9964 4  .: $48<BF9IA<>4, 2010. 

10. $4GL9A54I �.�., "6K<AA<>B6  ... �9>J<< CB @9I4A<>9 >BE@<K9E>B7B CB?ёF4 4 

 .:  (&�, 1997. %. 188. 

11. "6K<AA<>B6  ... « 4?OL<» ;46B96O64RF @<D. %5BDA<> A4GKAB-CBCG?SDAOI 

EF4F9= 4 CB598<F9?9= >BA>GDE4 $((� 2007 7B84. �OCGE> 11 /  ... "6K<AA<>B6; CB8 

D98. K?.->BDD. $�! �.�. �BAB64 4  .: �;84F9?PEF6B «">FBCGE», 2008, E.17329. 

12. "6K<AA<>B6  ... !4ABECGFA<>< < EB6D9@9AAO9 CDB5?9@O BE6B9A<S >BE@BE4. � 

>A.: #DBEFD4AEF64 :<;A<. � 85-?9F<R 4>489@<>4 �.�. $4GL9A54I4 / "6K<AA<>B6  .. 3  : 

!4G>4, 1999. %. 1723180. 

13. "6K<AA<>B6  ...  4?O9 ECGFA<>< < CDB5?9@O <I BD<9AF4J<<. %B6D9@9AAO9 

CDB5?9@O CD<>?48AB= @4F9@4F<><. %5BDA<> A4GKAB-CBCG?SDAOI EF4F9= / 

 ... "6K<AA<>B6; CB8 D98. 4>48. �.�. #9FDB64 4  .:  � #D9EE, 2005. % 1973231. 

14. "6K<AA<>B6  ... "COF D4;D45BF><, EB;84A<S < Q>EC?G4F4J<< @47A<FAOI E<EF9@ 

BD<9AF4J<< @4?OI ECGFA<>B6 /  ... "6K<AA<>B6, �.�. #9AP>B6, �... �<DRL><A, 

$.�. !9@GK<AE><=, �.�. �?P<A, �.�. !BID<A4 // #D9CD<AF �AEF<FGF4 CD<>?48AB= 

@4F9@4F<>< <@.  .�. �9?8OL4 $�! No 53, 2002. 

15. "6K<AA<>B6  ... �45BD4FBDAO= EF9A8 8?S BFD45BF>< 4?7BD<F@B6 BCD989?9A<S 

86<:9A<S CB EA<@>4@ ;69;8AB7B A954 /  ... "6K<AA<>B6, �.%. %9D98A<J><=, 
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�. . "6K<AA<>B6 // #D9CD<AF �AEF<FGF4 CD<>?48AB= @4F9@4F<>< <@.  .�. �9?8OL4 $�! 

No 43, 2006. 

16. $4;D45BF>4 E<EF9@ >BE@<K9E><I 4CC4D4FB6 / #B8 D98. #. (BDF9E>PR, �. %G4=A9D84, 

�. %F4D>4; C9D. E 4A7?. 4  .: �?PC<A4 #45?<L9D, 2015. %. 765. 

17. Space Mission Analysis and Design, Edited by J.R. Wertz, Kluwer Academic Publishers, 

2005. 

18. Fundamentals of Spacecraft Attitude Determination and Control, F. Landis Markley and 

John L. Crassidis, 2014. 

19. How Spacecraft Fly, Swinerd, 2008. 

20. The Dream Machines A Pictorial History of the Spaceship in Art, Science and Literature, 

Ron Miller, Krieger Publishing, 1993. 

21. International Study on Cost Effective Earth Observation Missions, Rainer Sandau, 2006. 

22. Space Modeling and Simulation, Larry B. Rainey, 2004. 

23. Small Satellite Missions for Earth Observation, Sandau, et al., 2010. 

24. Satellite Technology: An Introduction, Andrew F. Inglis and Arch C. Luther, 1997. 

25. The Satellite Communication Ground Segment and Earth Station Handbook, 2nd Ed., 

Elbert, 2014. 

 

�BCB?A<F9?PA4O ?<F9D4FGD4: 

1. �9?9J><= �.�. "K9D>< B 86<:9A<< >BE@<K9E><I F9? / �.�. �9?9J><=. // �;8. ���, 

2009. 

2. �?BA  4E>: Tesla, SpaceX < CB<E>< H4AF4EF<K9E>B7B 5G8GM97B // -L?< �QAE, 

"?<@C-�<;A9E, 2015. 

3. �E4AHB@4?<F< �.�. #4D48 C?4A9F / �.�. �E4AHB@4?<F< // �;84F9?PEF6B: !4G>4, 

1997. 

4. Space Mission Engineering: The New SMAD (SME-SMAD), Wertz, Everett and 

Puschell, 2011. 

5. The Logic of Microspace, Rick Fleeter, Microcosm/Kluwer, 2000. 

6. Reducing Space Mission Cost, James R. Wertz and Wiley J. Larson, 1996. 

7. Small Satellites Past, Present and Future, Helvajian and Janson, 2009. 

8. �GDA4? «!B6BEF< >BE@BA46F<><». 

9. �GDA4? «$GEE><= >BE@BE». 

 

�AF9DA9F-D9EGDEO: 
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1. YouTube->4A4? «&6B= E9>FBD >BE@BE4»: ?9>J<< CB >BE@BA46F<>9, ;4C<E< >GDE4 

«"EAB6O >BE@<K9E>B= F9IA<><» 6  �&' <@. !.-. �4G@4A4; 

2. YouTube->4A4? «�BE@<K9E><= D9=E»: ?9>J<< CB >BE@BA46F<>9; 

3. "A?4=A->GDE «�BAEFDG<DB64A<9 >BE@<K9E>B= F9IA<><»: 

https://stepik.org/course/2119; 

4. "A?4=A->GDE «%B6D9@9AA4S >BE@BA46F<>4»: https://stepik.org/course/650/ 

5. "FE>4A<DB64AAO9 >A<7< CB >BE@BA46F<>9 «-C<;B8O >BE@BA46F<><» 

http://epizodyspace.ru/ 

6. %4=F �?PH4 *9AF46D4 E CB8DB5ABEFS@< B ;4CGE>4I �� < D4>9F-ABE<F9?9=: 

https://thealphacentauri.net/ 

7. �DGCCO ��BAF4>F9: « BD9 SEABEF<», «"F>DOFO= >BE@BE»   EF4FP<, 6<89BDB?<><, 
C9D96B8O ;4DG59:AOI EF4F9= B EB6D9@9AAB= >BE@BA46F<>9. 

 

https://stepik.org/course/650/
http://epizodyspace.ru/
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