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PE®EPAT
Junmomuas pabota: 41 crpanuia, 34 pucyHka, 8 HCTOYHUKOB.

HAHOCIIYTHUK, OPMEHTALIMS B KOCMOCE, IATYMK HATIPABJIEHUS
HA COJIHLIE, THUPOCKOIl, KOMIUJIEKCUPOBAHUE TIOKA3AHUIA
TIATYMKOB

Obvekm uccnedoganuss — BOCCTAHOBJICHUE OpPUEHTALIMU HAHOCIYTHHKA B
KOCMHUYECKOM TPOCTPAHCTBE MO TIOKA3aHUSM OOPTOBBIX COJHEYHBIX JAaTYMKOB M
THPOCKOTIIA.

Lenv pabomul — pa3paboTKa MaTeMaTUUECKON Moieniu oprueHTanuu 1no CoiHIily
OOpPTOBOTO KOMITBIOTEpA HAHOCIYTHHKA HAa OCHOBAHWW TIOKa3aHWHA COJIHEYHBIX
JATYMKOB U TUPOCKOIIA.

Memoowl uccnedosanusi — BBIMUCIUTEIBHBIN YKCIIEPUMEHT.

B xoze BoinoiHeHMs paboThl OblIa pa3paboTaHa MOJIENIb CUCTEMbI ONPECICHHUS
opuentanun 1o Comany HaHocmyTHuka BSUSat-2, yuuTeiBaromas THITHYHBIC
OIIMOKH, IPUCYIIINE COTHEUHBIM AaTdyrkaMm. C MTOMOIIBIO MOJIeTH OBLIN pa3paboTaHbI
U MPOTECTUPOBAHBI AJITOPUTMBI ONPE/IEICHUS OPUEHTAIIMM HAHOCITYTHHUKA B KOCMOCE
M0 TIOKa3aHUSIM COJHEYHBIX JAaTYMKOB M Tupockomna. OOjacTe omnpeaeseHus
opueHTaluu Oblla paciivpeHa Ha CJEMyl 30HY COJMHEYHbIX naTunkoB. [lokazana

BO3MOXHOCTb KOPPCKIOHUHU ITOCTOAHHOTI'O CMCIIICHUA T'MPOCKOIIA.



PODEPAT

Jeimuiomuas mpana: 41 craponka, 34 MaitoHka, 8 KpbIHIIL.

HAHACIAJIAPOXKHIK, APBIEHTALIBISI Y KOCMACE, JIATYBIK KIPYHKY
HA COHIIA, TIPACKOII, KAMITJIEKCABAHHE CBEJUAHHSY JTATUBIKAY

Ab'exm Oacneoasanns — Yy3HAYICHHE apbICHTAIBIl HaHACMAJApOXHIKA ¥
KacMiyHall mpacTopsl Nla CBEAYaHHIX OapTaBbIX COHEUHBIX AATUYbIKAY 1 TipacKoma.

Mb>ma npayer — pacrpanioyka MaTdMaTbldHAl MaadJi 1 mparpaMHara MoOIyJIs
apbleHTanpli ma CoHIpl OapTaBora KamiyTapa HaHACMaJapoXKHIKa Ha IMaJICTaBe
CBETYaHHSY COHEYHBIX JaTybIKay 1 ripackoria.

Memaowl 0acnedsanmsi — BbUIIHAIBHBI DKCIIEPBIMEHT.

[Tagyac BeIKaHAHHS Tpalkl OblIa pacmpaliaBaHa MajdJib CICTOMbI BbIZHAYDHHS
apeieHTarpll ma CoHIBI HaHacmagapoxHika BSUSat-2, skas yiiuBae THIMOBBISA
MaMbLIK1, YJIaCIIBbIsI COHEYHBIM JIaTUbIKaM. 3 JlaraMoraii MaanJii Obuli pacipaliaBaHbl
1 aATAICTaBaHbl AJITAPBITMBI BhI3HAYSHHS apbICHTAIlbll HaHACIaJapOkHiIKa ¥ KocMace
MaBOJUI€ CBEAYAHHSY COHEYHBIX JaTyblkay 1 Tipackora. BoOnaciib BBI3HAYIHHS
apbIeHTaIlpll Oblla TAlIbIpaHa HA CIAIYI0 30HY COHEYHBIX JaTybikay. [lakazana
MardbIMacilb KapaIKIlbll yBecbuacHara 30ausHHsI ripackorna.



ABSTRACT
Diploma thesis: 41 pages, 34 images, 8 sources.

NANOSATELLITE, ORIENTATION IN SPACE, SUN DIRECTION SENSOR,
GYROSCOPE, SENSOR FUSION

Object of research — restoration of the orientation of the nanosatellite in outer
space according to the readings of onboard solar sensors and gyroscope.

Objective — development of a mathematical model for solar orientation of an
onboard computer of a nanosatellite based on the readings of solar sensors and a
gyroscope.

Methods of investigation — computational experiment.

As a result of the work, a model of the solar orientation determination system
for the BSUSat-2 nanosatellite was developed, taking into account typical errors
inherent in solar sensors. Using the model, algorithms for determining the orientation
of a nanosatellite in space from the readings of solar sensors and a gyroscope were
developed and tested. The orientation detection area was extended to cover the blind
area of the solar sensors. The possibility of correcting the constant displacement of the
gyroscope is shown.



