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PEDEPAT
Junnomuas padota: 43 ctpanuiisl, 23 pucyHka, 13 HCTOYHUKOB.

Knwouesvie cnosa: JIEKOJEP TEJIEMETPUM, HAHOCIIYTHHUKU,
TEJIEMETPUSA CIIYTHHUKOB, KOCMMHWYECKHE KAHAJIbI CBA3U,
XPAHEHUE TEJIEMETPUU CIIYTHHUKOB, BU3YAJIM3ALINUA
TEJIEMETPUU, BOPTOBOM MOJIYJIb CUCTEMBI CBS3U, CIIYTHUK
BSUSat-1, CIIYTHHUK BSUSat-2, IIPOTOKOJI KAHAJIA IIEPEJAYU
JJAHHBIX AX25.

Obvexkmom uccredosanus sBisieTcss Tenemerpus crnyTHukoB BSUSat-1 u
BSUSat-2.

Llenv pabomwvr — PazpaboTka MPOrpaMMHOrO0 MOAYJS JUIsl JACKOAUPOBAHUS
TeneMmeTpun HaHocmyTHuka BSUSat-2.

B nanHoli paboTe M3yuyeHa CTpYKTypa pabOThl MOJYJIEH CBSI3M CIYTHUKOB U
HA3eMHOTO KOMIUIEKCA YIPaBJICHUS TeJIeMETpUeH, MPOTOKON MAKETHOM CBS3U
AX.25, paccmotpeno BiusaHE d(hdekta Jomnepa Ha OOIIEHHWE CO CITyTHHUKOM,
paccMOTpEeHbI pa3iandHbie BuAbl SDR mpueMHUKOB 1 IPOTPaMMBI JJIs1 KOJTUPOBAHUS
U JICKOJUPOBAHUS TTAKETOB JIAHHBIX.

Pa3paboran mnporpaMMHbBIA MOAYJIb JJis JCKOAUPOBAHUS TEIEMETPHUH
HaHocnyTHuka BSUSat, oroOpakeHus TEKylIMX TMapaMeTpoB CIIyTHHKA Ha
KOMITBIOTEPE TOJIb30BATEIIS U OTOOpaKEHUE apXUBHBIX JIAHHBIX B BUIE TpaUKOB 3a
IPOMEXYTOK BPEMEHHU.

Hanucana mporpamma-mapcep AaHHBIX Ha Python, kotopbiii BeIrpyxaer
uHpopmMaruio ¢ caiita bsusat.com u xpaHut naHHbIC B 00JIee YA0OHOM U OBICTPOM
dbopmare.

[TporpamMMa ObliTa pa3MellieHa B ceTH MHTEpHET 1Mo ccblike Status.satellite.by

B pesynbrate, naHHble 3TOW pPabOThl MOTYT OBITh MCIOJIb30BaHbI B
pa3paboTKe M MCIOIb30BaHMM ciryTHHKa BSUSat-2.



PODEPAT
JlprumomHast mpara: 43 crapoHki, 23 MamoHka, 13 KpbIHiI.

Knouaswiss cnoswer: I9KOIDOP TOJIEMETPBII, HAHACITIAJJAPOXHIKI,
TAJIEMETPBISI CIIAZTAPOXHIKAY, KACMIYHBIS KAHAJIbBI CYBS3I,
BAXOYBAHHE TDJIEMETPBII CIIAJIAPOXHIKAY, BI3SYAJIIBALIBII
TOJIEMETPBII, BAPTABBI MOJIYJIb CICTOMbI CYBA3I, CITAIAPOXXHIK
BSUSAT-1, CTITAJIAPOXXHIK BSUSAT-2, IIPATAKOJI KAHAJIA ITEPAZIAYbI
JAJIBEHBIX AX25.

Ab'exmam 0acnedasannsa 3'synseniia TaaeMeTpbia cnagapoxkuikay BSUSat - 1
1 BSUSat-2.

Mboma npaywr — pacmparoyka IparpaMHara MOAYJA [ J3KaJaBaHHA
TanemeTpbli Hanacmamapoxuika BSUSat-2.

VY nman3eHail mpaibl BbIBy4aHa CTPYKTypa IMpalbl MOAYISY cHagapoXHIKAY
CyBsi31 1 Ha3eMHara KOMILIEKCY KipaBaHHS T3JEMETPbIl, MPATAKOJ MAaKeTHAK CyBs3i
AX.25, pasrnemxana yruiely 3¢ekty Jlomiepa Ha 3HOCIHBI ca CHaJapOXKHIKaM,
pasriemkanbl po3Hbis Biael SDR mpbsiMauoy 1 mparpambl Ui KaJaBaHHS 1
JIPKaJaBaHHA MaKeTay JaJA3€HBIX.

PacnpanaBanbl  mparpaMHbl  MOIYyJb s JI9KAJaBaHHSA  TAJIEMETPHI
Hanacnanaposxnika BSUSat, anmtoctpaBanHs OArydsIxX mapaMeTpay craiapoKHika
Ha KaMIyTapbl KapbICTaJIbHIKA 1 aJUIFOCTPaBaHHE ApX1YHBIX JAJ3€HBIX y BBITJIA3E
rpadikay 3a mpamekak Jacy.

Hamicanbl nparpama-napcep Ha Python, siki Beirpyskae indapmaripio 3 caita
bsusat.com 1 3axo¥yBae Jaa3eHbIs ¥ OOJBII 3pYyYHBIM 1 XyTKIM (apmarie.

[Iparpama Obula pa3memnyada V  ceTHbl [HTIPHAIT mMa  CHachUILbI
status.satellite.by
VY BBIHIKY, JaA3€HBIS IITail Ipalbl MOTYIh ObIIb BBIKAPHICTAHBI ¥ paclpaloylbl 1
BBIKapbICTaHHI criagapoxHika BSUSat-2.
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The object of the study is telemetry of BSUSat-1 and BSUSat-2 satellites.

The purpose of this work is to develop a software module to decode the
telemetry of the BSUSat-2 nanosatellite.

In this work the structure of the communication modules of satellites and
ground telemetry control complex, the protocol packet communication AX.25,
considered the influence of the Doppler effect on communication with the satellite,
examined the different types of SDR receivers and programs for encoding and
decoding data packets.

There is a software module for decoding telemetry of BSUSat nanosatellite,
displaying current parameters of the satellite on the user's computer and displaying
archive data as graphs over a period of time.

A data parser program was written in Python, which unloads information from
the bsusat.com website and stores the data in a more convenient and faster format.
The program was posted on the Internet at status.satellite.by
As a result, the data of this work can be used in the development and use of the
satellite BSUSat-2.



