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Obvexm uccredosanusi — CACTEMa MAarHUTOMETPOB HAaHOCITY THUKA

Lenv pabomer — pa3paboTaTh METOJ KaJIUOPOBKU CHUCTEMBl MarHUTOMETPOB
HAHOCITy THHKA.

B npouecce BBINOJHEHHS AWIUIOMHON pabOThl OBUIM HM3Yy4YEHBl OLIMOKU
OpUCYIIME MarHUTOMETpaM, BHEUIHHE (AKTOphl, BIMSIOUIME HA [OKa3aHUs
MarHUTOMETPOB, U3BECTHBIE METO/Ibl KAIMOPOBKA MarHUTOMETPOB.

JUiss  TeCTUpOBaHHA  HCCIEAYyEMbIX METOJOB  KalMOpOBKM B  XOJ€
BBIYHCIIUTEILHOTO IKCIIEPUMEHTa OblIa CO3JaHa MOJIEIb CUCTEMbl MArHUTOMETPOB
HaHocnyTHHKA B cpene MATLAB.

B pesynbrare BbINOIHEHMS pabOThl ObUIa MPOU3BEACHA KAINOPOBKA CHCTEMBI
MarHUTOMETPOB, MOBEPHYTHIX OTHOCUTEJIBHO CHCTEMBI KOOPAMHAT, CBSI3aHHOM CO
CIIyTHHKOM JIByMs CITIOCOOaMHU: METOA0M 3X-MEPHOI'0 BPAILEHHUS U C UCIIOIb30BaHUEM
KJIETKU ['enpMrosbiia, ONpeneseHbl YIIbl IOBOPOTOB, CMELEHUE HYJI, NPOBEICHA
OLICHKAa HAWJIEHHBIX MapamMeTpoB, JaHbl COOTBETCTBYIOLIME PEKOMEHJIALUU.
[TpennoxeHHbIN METO KATMOPOBKHU C UCIIOJIb30BAHUEM UMHUTATOPAa MAarHUTHOTO TOJISA
Oonee Oe3zomnaceH i COOPaAaHHOIO HAHOCITYTHHKA BBUAY XPYNKOCTH OTIENIBHBIX €ro
KOMITOHEHT (COJTHEYHBIX MaHENei) U MOCcie MPOBEPKU PE3yJIbTATOB UCCIEAOBAHUS B
X0J1€ HaTypHOI'0 SKCIIEPUMEHTA MOXKET ObITh UCIIOJIB30BAH B KAUYECTBE MPEANOIETHOM

KaJIMOPOBKH.
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Ab'exm Ooacneoasanus: cicTaMa MarHiTaMeTpay HaHacHaaapoKHIKa.

Mbsma npaywl. pacupamaBaib MeTag KadiOpoyKi CICTAMBI MarHiTameTpay
HaHACIaapOXKHIKA.

VY mpatdce BbIKaHaHHS JIBITTIOMHAM Mpalibl ObUTI BRIBYYaHbI TAMBUIKI YIIACIIBBIS
MarHiTaMeTpam, 3HelIHis QakTapsl, sKis YIUIBIBAIOIL HA MaKa3aHHI MarHiTaMeTpay,
BSJIOMBISI METa/Ibl KallIOpPOYKI MarHiTaMeTpay.

Jlnst TAcTaBaHHS JOCIEOHBIX METajay KajalOpoykl maadac BblUIlYajbHara
AKCHIEPBHIMEHTY ObLiIa CTBOpaHa MaJ3JIb CICTAMbBI MarHiTaMeTpay HaHaCHaJapoKHIKa ¥
acsponn3t MATLAB.

Y BBIHIKY BBIKAHAHHS Tpanbl OblIa MpaBen3eHa KajdiOpoyka CICTAIMBI
Mar”iTamerpay, MaBepHYThIX aJHOCHA CICTAMBI KaapJblHaT 3Bs3aHail ca
cnajapokKHIKaM JIByMa crocabami: MeTagam 3X-MepHara Kpyuy’HHS 1 3
BBIKapbICTAaHHEM KJIeTKI [ 'enbMrospIiia, BeI3HaYaHbl KyThl TAaBAPOTAY, 3pYIIIHHE HYJIA,
IpaBe/I3eHa alPHKa 3HOMI3CHBIX MapaMeTpay, Aa3€HbI aNaBeIHbIsd PIKAaMEHIAIbII.
[IpananaBanbl MeTan KamiOpoVKi 3 BBIKApbICTAHHEM IMiTaTapa MarHiTHara ToJis
Oonbil OsicieyHbl JiJIsi cabpaHara HaHAcCIaIapo’KHIKA 3 TMPBIYBIHBI J1alliIKaTHACII
acOOHBIX S0 KaMIIAHEHT (COHEYHbIX MaHAIAY) 1 Tacis MpaBepKl BbIHIKAY
JaciielaBaHHs MaJyac HaTypHAra SKCIEPHIMEHTY MOKa OBIIlb BHIKAPBICTAHBI ¥ SKACIII

nepaananéTHai Kamiopoyki.
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The object of study is the system of nanosatellite magnetometers.

The purpose of this work is to develop a method for calibrating the system of
nanosatellite magnetometers.

In the process of completing the thesis, errors inherent in magnetometers,
external factors affecting the readings of magnetometers, known methods for
calibrating magnetometers were studied.

To test the studied calibration methods in the course of a computational
experiment, a model of a system of nanosatellite magnetometers was created in the
MATLAB environment.

As a result of the work, the system of magnetometers rotated relative to the
coordinate system associated with the satellite was calibrated in two ways: by the 3-
dimensional rotation method and using the Helmholtz cell, the rotation angles, zero
offset were determined, the found parameters were evaluated, and appropriate
recommendations were given. The proposed calibration method using a magnetic field
simulator is safer for the assembled nanosatellite due to the fragility of its individual
components (solar panels) and, after checking the results of the study during a field
experiment, can be used as a pre-flight calibration.



