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Pedepar

JurnnomMHas paboTa COJIePHKUT:
56 ctpanui, 32 wumocTpaiuu, 4 Tadauikl, 13 UCMOab30BaHHBIX HICTOUHHUKOB.

KimroueBsie croBa: Manbiii kocmudeckuit ammapat(MKA), HazeMHBI KOMITIECKC
ynpasieansi(HKY), antennsie cuctemsl ais HKY, mporpammuoe obecrnieuenue 1ist
pueMa TeJIEMETPUH.

[enpto ngaHHOW AMIIOMHON paboThl ObUIO pa3paboTaTh aBTOHOMHYIO
MOOWJIPHYIO Ha3eMHYIO CTaHIMIO MPHEMa C MajlblX KOCMHYECKUX ammapaToB Ha
ocHoBe ycumutenss HAB-FPA434; momgyns SDR pagmonpuemnuka RTL-SDR
R820T; 14 snemeHTHOM aHTEHHBI BOJIHOBOM KaHall C KPYTrOBOW MOJISIpU3aIUeH
paauoroouTensckoro nuamna3zona 435 - 438 MI'1, ynpaBisioniero KOMIbOTepa;
IPOrpaMMHOr0 oOecredeHus clexeHuss u ynpasieHuss SDR paguonpueMHUKOM;
I1O misg Ha3eMHOM CUCTEMBI CBSI3H.

JlunioMHast paboTa COCTOUT W3 BBEAEHUS, TPEX TJIaB, 3aKJIIOUYEHUS, CIIUCKA
UCIIOJIb30BAaHHBIX HMCTOYHUKOB. B mepBoil rinaBe pacCMOTPEHbI CYIIECTBYIOLINE
Ha3eMHble KOMIUIEKCHl ynpasieHnss MKA m cetm Ha3eMHBIX CTaHUMWA NpHema
tenemeTpur. ONUCaHbl UX CXEMbl MOCTPOEHUS U TEXHUYECKHE XapaKTEPHUCTHKH,
o0opy/ioBaHUE, KOTOpOE€ OHU B ce0s BKIOYAOT. BO BTOpOMl raBe OMUCaHbBI
AHTEHHBIE CHUCTEMBbI, HMCIHOJIb3yeMbl€ JJIsi TOCTPOCHHSI HA3EMHBIX KOMIUIEKCOB
ynpasinenuss MKA, nporpamMmmHoe obecrieuenue ais cinesxxenus: 3a MKA, npuema u
oOpaboTku Tenmemerpuu. B TpeThell TiiaBe omucaHa pa3zpaboTaHHass MOOWIbHas
CTaHIUSl TMpUEeMa TEIEeMETPUH MajblX KOCMHUYECKUX alllapaToB, MPUBEICHbI
pe3yabpTaThl pacuera Oropkera paauoiuHuu Mexay MKA u craHuueit mpuema.

Tak>ke onvcaHbl pe3ynbTaThbl pacueTa U TECTUPOBAHMS AHTEHHBI BOJTHOBOM KaHAJI.
B pe3ynbTaTe Obu1 peaan30BaH MaKeTHBIA 00pasel], KOTOPbIA ObLT YCIEIIHO

MIPOTECTUPOBAH 10 TipuemMy TesemeTpuu MKA ¢ HEKOTOpbIX CIyTHHKOB, B TOM
YUCJIe U YHUBEPCUTETCKOTO HaHOCTyTHHKA BI'Y.



Abstract

Diploma thesis contains:
56 pages, 32 illustrations, 4 tables, 13 used sources.

Keywords: small spacecraft (ICA), ground control complex (NKU), antenna
systems for NKU, software for receiving telemetry.

The purpose of this diploma thesis was to develop an autonomous mobile
ground station receiving from small spacecraft based on the amplifier HAB-
FPA434; RTL-SDR R820T radio SDR module; 14 element antenna wave channel
with circular polarization of amateur radio range 435 - 438 MHz, control computer;
SDR radio tracking and control software; Software for ground communication
system.

Diploma thesis consists of an introduction, three chapters, conclusion, list of
references. The first chapter examines the existing ground-based control complexes
of the ICA and the network of ground-based telemetry receiving stations. Their
construction schemes and technical characteristics, equipment which they include
are described. The second chapter describes the antenna systems used to build
ground-based ICA control complexes, software for tracking ICA, receiving and
processing telemetry. The third chapter describes the developed mobile station for
receiving telemetry of small spacecraft, the results of calculating the budget of the
radio link between the ICA and the receiving station. The results of the calculation
and testing of the wave channel antenna are also described.

As a result of diploma thesis, a prototype model was implemented, which was
successfully tested for receiving telemetry of ICA from some satellites, including
the university nanosatellite of the Belarusian State University.



