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PE®EPAT

Juniomuas pabora: 75 crpanuil, 33 puCyHKa, 16 MICTOYHUKOB.

ACTPOITIPUBOPBI, MATHETOMETP, MATEMATHUUYECKA I MO/IEJIb,
I[TPOCTPAHCTBEHHAS OPUEHTALIMS, CBEPXMAJIBIE KOCMHWYECKHE
ATIITAPATBI

O6vexkm uccredosanusi — CACTEMa OPUEHTAIMH KOCMHYECKOTI'0 arrapara.

Llene  pabomer — pa3paboTaTh MaTEMATHUYECKYIO MOJCIb CHCTEMBI
OpPHCHTAIIMH CBEPXMAJIOr0 KOCMUYECKOTO arapara.

B nporiecce BBIMOTHEHHUS TUIIOMHOM paOOTHI ObUIM pa3pabOTaHbl MOJCIH
COJTHEYHOTO JaTYhKa WU MarHeToMeTpa I aJrOpuTMa OPUCHTAIIMHA CBEPXMAJIOTO
KOCMHYECKOr0o ammapara. bbura pa3paboTaHa mporpaMMHas — peai3ariys
JETCPMHUHUPOBAHHOTO  aJITOPUTMA  ONPEJCICHUS OPHCHTAIIMM  CBEPXMAJIOTO
KOCMHUYECKOIro armmapaTa. IIpeacTaBieHHBIH alropuT™M OBLI MPOTECTHPOBAH Ha
JAHHBIX TEJIEMETPUH PEAIbHOIO CBEPXMAJIOr0 KOCMHYECKOIO ammapara. beuim
OIPEJCIICHBI YIJIbI OPHEHTAIIMH, CBS3aHHOM CHUCTEMbI KOOPJIWHAT OTHOCHTEIIHHO
OpOMTAIBLHOW CHCTEMBI KOOPJAWHAT W IPOAHATU3UPOBAHO YIJOBOE JIBHIKCHHUE

CBCPXMAJIOTO KOCMHYCCKOI'O aIlraparta.



PODEPAT

JlpITioMHast mpana: 75 crapoHak, 33 MalltoHKi, 16 KpbIHiLL.

ACTPAIIPBIBOPBI, MATHETAMETP, MATOMATBIYHAA MAJIDJIb,
[TPACTOPABAS APBIEHTAILIBIA, 3BBIILIMAJIBIAKACMIYHBIA ATTAPATHI

Ab'exm 0acnedasanms — CicToMa apbICHTAIIBIl KACMIYHATA anapara.

Mb>ma npaywl — pactpanaBallb MaTIMATBIYHYIO MaI3JIb CICTIMBI apbICHTAIIbI
3BBIIIIMAJIara KacMivHara amapara.

[laguac BbIKaHAHHS [JBIIUIOMHAM Mpaibl ObUTL  pacmpalaBaHbl  MajdIil
COHEYHara JaT4yblka 1 MarHeTameTpa JUisl ajrapbITMy apbleHTallbll 3BbIIIMAaiara
KacMiuyHara amaparta. bputa pacmpariaBaHa 1 TpaTdCThIpaBaHa Ha JIaa3€HBIX
TAJIIEMETPBIl plajbHAra amapaTa @parpaMmHas pdIajizalblsl IITIpMiHABaHAra
aNrapbITMy BBI3HAUDHHSI apbIEHTAllbIl 3BbIIIIMaiara KacMmiuHara amapata. bwimi
BbI3HAYAHBl BYIJIBl apbICHTAIlbli, 3JydyaHail CICTOMBI KaapAblHAT aJHOCHA
apOiTampHail CICTAMBI KaapjblHAT 1 MpaaHai3aBaHbl BYTJaBbl PyX 3BbIIIMAjoOra

KacMiyHara aliapara.



ABSTACT

Diploma work: 75 pages, 33 illustrations, 16 sources.

MATHEMATICAL MODEL, SPATIAL ORIENTATION, LOSS
FUNCTION, ASTROPIBRORS, SENSORS.

The Orientation system of the spacecraft is the object of research.

Developments of a mathematical model of the orientation system of an ultra-
small spacecraft is the Objectives of diploma work.

The mathematical models of a solar sensor and a magnetometer for the
orientation algorithm of an ultra-small spacecraft were developed during the
diploma work. A software implementation of a deterministic algorithm for
determining the orientation of an ultra-small spacecraft was developed and modeled
according to the telemetry data of a real ultra-small spacecraft. The angles of
orientation and coordinate system, associated with relative to the orbital coordinate
system were determined and the angular motion of the ultra-small spacecraft was

analyzed.



