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PE®EPAT

JlumuioMHas pabota coAepKUT (KOJIMYECTBO): cTpaHul] 69, pUCYHKOB — 24,
Ta0IuUIl — 2, NPUII0KEHUE, UCTIOIH30BAHHBIX UCTOYHUKOB — 19.

[lepeuenr kmoueBbix ciaoB: MAJIBII KOCMWYECKUU AIITAPAT,
I'JIOBAJIBHBIE HABUT'AITMOHHBIE CHCTEMBI, JOIIJIEPOBCKUII CABUT
YACTOTBI, XOJIOAHBIN CTAPT, BOPTOBOU HABUI'AIIMOHHBIN
[TPUEMHUK.

OObekT wuccienoBanus: bopToBO HaBUTAIIMOHHBIA TNPUEMHUK MAjoro
KocMudeckoro amnmaparta. Ilpenmer wuccinenoBanusi: [lapameTpbl OpOUTATIBHOTO
JIBHMO>KEHHUSI MAJIOr0 KOCMHYECKOTO armapara 1 MapameTpbl HABUTAllMOHHBIX CUTHAJIOB.

[lenpt0 AaHHOW AUIIIOMHON pPaOOTHI SBIISIETCS MOJIEIUPOBAHUE IMMApaMETPOB
HAaBUTAIIMOHHBIX CHUTHAJIOB OOPTOBOTO HABUTAIMOHHOTO MNPUEMHUKA MAajoro
KOCMUYECKOIr0 ammapara Ui pEmeHus 3adad MOpeAnoJETHOIO W MOJIETHOTO
HaBUTAIIMOHHO-0AJIITUCTUYECKOTO 00ECTICUCHHUSI.

JunnomHas paboTta COCTOMT M3 BBEACHUS, TPEX TIJIaB, 3aKJIIOUYCHUS, CIIUCKA
WCIIOJIb30BaHHBIX UCTOYHUKOB. B mepBoii riaBe onuvcanbl OOPTOBbIE HABUTAIMOHHBIE
MPUEMHUKN MaJlbIX KOCMHUYECKHX amnmaparoB. Bropas riaBa mocBAIIeHA MOJAECISAM,
OMUCBHIBAIOIINM OpOUTAIbHOE JBMIXKEHHME MAJIOT0 KOCMHUYECKOro ammapara M
HABUTAIMOHHBIX CIIYTHUKOB. B TpeTbel T1i1aBe pacCMOTPEHBI MPEAIOIETHOE
YUCIICHHOE MOJEIUPOBAHUE OTHOCUTEIBHOIO JIBUKECHUS MAJIOr0 KOCMHUYECKOTO
arnrmapara ¥ HaBHUTAIMOHHBIX KOCMHWYECKHUX_ allllapaToB, MOJETHOE TECTUPOBAHUE
OOpTOBOr0 HaBUTAIIMOHHOTO mNpuéMHUKa HaHocmyTHuKa CubeBel-1 u Meromuka
ONTHUMM3AIMU XOJIOJHOTO CTAPTA HABUTALIMOHHOTO MTPUEMHUKA.

PaGota paccmaTtpuBaeT mpeAnoEéTHOE YUCICHHOE MOJICIUPOBAHUE, MOJIETHOE
TECTUPOBAHME M  METOJAMKY ONTHUMHU3AIMU  XOJOJHOr0 cTapra OOpPTOBOrO
HABUTAIMOHHOTO MPUEMHUKA MAaJIOr0 KOCMHYECKOIrO ammapara JOCTATOYHYIO I
YCIEUIHOTo €ro (yHKIIMOHUPOBAHUS U PEUICHUS 3aJaull HAaBUTAlIMOHHO-BPEMEHHOTO
ONPEACIICHHUS.



PO®EPAT

JpiruiomMHast pabota 3Msiiyae (KOJbKacilb): crapoHak 69, mamoHkay — 24,
Tadumii — 2, 1agaTak, BEIKAPBICTAHBIX KPBIHIIL — 19.

[epamik kmodaBeix cinoy: MAJIBI KACMIUHBI ATITTIAPAT, I''TABAJIbHbBISA
HABITAIIBIMHBIA ~ CICTOMBI, JAIUIEPAVCKI CTYM  YACTATHI,
XOJIOJTHBI CTAPT, BAPTABBI HABIT' ALIBIHEBI I1PBIE.

Al'ext nacnenaBaHHs: bapTaBbl HaBIranbliiHbI MPBIEMHIK JJI1 BBIKAPBICTAHHS
Ha MajbIM KacMiuHbIM amaparie. [Ipaamer macnenaBanus: Ilapamerpsr apOitanbHara
pyXy Majiora KacMiyHara arapara i mapameTpbl HaBIral[bIMHBIX CITHAJAY .

Mbraii nan3eHail ObIIJIOMHAN mpaibl 3'syisieniia MaadJisBaHHE Mapamerpay
HaBITAIBIMHBIX CirHajay OapTaBora HaBiramplifHara mpbiMada Majiora KacMmidHara
amapara Juisi paldHHS 3aJad  nepajanaiéTHara 1 nanérHara  HaBiralbliiHa-
OanicThIYHara 3a0eCIsTudIHHS.

JlpimomHast paboTa cKajaeia 3 yBII3eHHs, TPOX YacTak, 3aKII0UIHHS, CIICY
BBIKAPBICTAHOMU JIiTapaTyphl. Y MEPIIbIM pa3a3esie amicaHbl OapTaBblsl HaBITaLbIIHBISA
MpBIMAaYbl MaJbIX KACMIYHBIX amaparay. Jlpyras dacTka HpbhICBEYaHA MaJdJIsM, SKis
amicBarollb  apOiTalbHBI PyX Majiora KacMiyHara amapara 1 HaBiralbliHbIX
cnajapokHikay. Y TpaIiM pasazene pasriekKaHbl IepainaiéTHae KOJbKacHae
MaJPJIsiBAaHHE aJHOCHAra pyxy Majora KacMmiyHara amapara 1 HaBiraibliHBIX
KaCMIYHBIX araparay, MmajéTHae TICTaBaHHE OapTaBora HaBiralplifHara IpbiMaya
HaHacmagapoxHika CubeBel-1 1 wMeToaplka anThIMi3allbll  XallogHara CTapTy
HaBIraiplifHara rmpbiMaya.

Pabota pazrisnae nepaananérHae jgikaBae MaadJisiBaHHE, NAIETHAEC TICTABAaHHE
1 METOJBIKY amlThIMi3allbll XaJoJHara cTapTy OapraBora HaBiraiblifHara npbsiMayda
Majiora KacMmidHara arapara JIaCTaTKOBBIS JIJIs MacisxoBara sro (QyHKIbITHaBaHHS 1
paIdHHI 33/1a9bl HaBiraIblifHa-9acaBara BEI3HAYIHHS.



ABSTRACT

The work contains (number): 69 pages, 24 figures, 2 tables, appendix, 19
references used.

Keywords: SMALL SPACECRAFT, GLOBAL NAVIGATION SYSTEMS,
DOPPLER FREQUENCY SHIFTS, COLD START, ONBOARD NAVIGATION
RECEIVER.

Object of study: Onboard navigation receiver for use on a small spacecraft.
Subject of study: Parameters of the orbital motion of a small spacecraft and
parameters of navigation signals.

The purpose of diploma is to model the parameters of navigation signals of the
onboard navigation receiver of a small spacecraft to solve the problems of pre-flight
and flight navigation and ballistic support.

Diploma consists of an introduction, three chapters, a conclusion, a list of
references. The first chapter describes the onboard navigation receivers of small
spacecraft. The second chapter was devoted to models describing the orbital motion
of a small spacecraft and navigation satellites. The third chapter deals with pre-flight
numerical simulation of the relative motion of a small spacecraft and navigation
spacecraft, flight testing of the onboard navigation receiver of the CubeBel-1
nanosatellite and a method for optimizing the cold start of the navigation receiver.

The work overview pre-flight numerical simulation, flight testing and a method
for optimizing the cold start of an onboard navigation receiver of a small spacecraft,
which are sufficient for its successful operation and solving the problem of
navigation-time determination.
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