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PE®EPAT

Humiomuas pabota comepxkut 61 crpanuiy, 33 pucynka, 2 taOmuipsl, 21
HMCTOYHUKOB.

MATHUTHOE [IIOJIE, MAI'HUTOMETP, CTEH/J HWMHNUTATOPA
MATHUTHOI'O 1I0JI4, MAT'HUTHAA CHUCTEMA OPHUMEHTALINUU,
MATHUTHAA KATYIIKA

HGHB pa6OTLIZ HCCIICA0OBAaHHNC CHCTCMBI CTa6I/IJ'II/ISaHI/II/I HAaHOCIIYTHHKAa Ha
OCHOBC JJICKTPOMAIrHUTHBIX KATYIIICK.

B pesynbrare BBINONHEHHWS JUIUIOMHOM pabOThl OBLIM  HCCIEIOBAHbBI
OCHOBHBIE THUIBl W XapaKTEPUCTUKU HIIEKTPOMATHUTHBIX KaTYyIIEK, KOTOpbIE
UCIIOJIB3YIOTCSL B HAHOCIYTHUKAX, alTOPUTMBI CTAaOWUIIU3AIMKH CBEPXMAJIOTO
KOCMHYECKOI0 anmapara, H3y4eH MakeT mnojcucrembl «bopToBoil MOAyJb
OTIpEJICICHHS] OPUEHTAIIMU U CTAOWIM3aIMI UHKEHEPHON MOJIe] HAaHOCITY THUKA.

bbin mpoBefeH pacyeTHBIM aHAIM3 AIEKTPUUYECKUX U BJIEKTPOMArHUTHBIX
MapaMeTpoB Pa3IMYHBIX Karymek. [lomydeHo, 4To KaTymika ¢ MepMaJIOEBBIM
CEpACYHHUKOM BBIJAJIAa MAaKCHUMAJbHBIA YIIPABISAIOIMKA MOMEHT. lIpoBeneHsl
TECTUPOBAHUS  JATYMKOB M  HCCIENOoBaHA pPabOTOCIOCOOHOCTh  CHCTEMBI
CTaOWIM3alMi MakeTa HAHOCIyTHHKA HAa CTPYHHOM TIOJIBECE B HMHTATOPE
MAarHUTHOTO MOJIAL.

bbi10 MpOBEEHO MAaKETHOE MOJEIUPOBAHHME AJIEKTPOMATHUTHOM CHCTEMBI
cTabWiau3aly  CBepXMajoro  KocMuueckoro  ammaparta. CpaBHHMBass ¢
€CTECTBEHHBIM  3aTyXaHUEM MaKeTa HAHOCIYTHHUKA, allTOPUTM  I[OKa3aj
yYMEHBILIEHUE 3HAYEHHs BPEMEHH 3aTyXaHMs yIJoBoil ckopoctu ¢ 1.43-10° ¢ mo
0.79-10° ¢, a nexpeMeHT 3atyxanus yseauauics ¢ 1.17 go 1.91. Yaanocs nooutses
BPEMEHHU CTaOWJIN3allui OT HavaldbHOU yrioBou ckopoctu 900 rpan/c no 1 rpan /c
paBabiM 3000 c.



PODEPAT
Jeimmomuast mpama 3msimmgae 61 craponky, 33 manronka, 2 TaOminsl, 21
KPBIHIII.

MATHITHAE IIOJIE, MATHITAMETP, CTOHJ IMITATAPA
MATHITHAT'A  11I0JIA, MATHITHAA CICTOMA  APBIEHTALBII,
MATHITHA LIITYJIBKA

Mbra mpamnpl: JaciielaBaHHE CICTAMBI cTaOlmi3anpli HaHACTIAJapOXKHIKA Ha
ACHOBE DJICKTPAMAarHITHBIX IIITYJICK.

VY BBIHIKY BbIKaHAHHS JBITUIOMHAN Tpaisl ObUII JacielaBaHbl aCHOYHbIS
TBITBI 1 XapaKTapbICTHIKI JEKTPAMarHiTHBIX IIMyJIEK, SKis BBIKAPHICTOYBAIOIIA ¥
HaHACIAJapOXKHIKaX, aJrapbITMbI CTa01Ti3a1lbll 3BBIIIIMAJIOTa KacMivHara arapara,
BBIByYaHbl MakKeT MaJCciCTAMBI «bapTaBel MOIyJbh BBI3HAYDHHS apBICHTAIBIl 1
cTabiizamplly 1HXKBIHEpHAH MaI3J11 HAaHacTIaAapOoKHIKa.

be1y mpaBen3eHbl pasiiKOBBI aHANI3 DJIEKTPHIYHBIX 1 JJIEKTPaMarHiTHBIX
napamMeTpay po3HbIX ImyJek. [IpameHeHa, mMTO wImylbka 3 MEPMALUIOEBBIM
CTPBIKHEM BbIaJla MaKCIMaJbHBI KipaBajdbHbI MOMAaHT. [IpaBen3eHbl TPCTaBaHHI
JaTdyplKay 1 JaciefaBaHa TIpara3loibHAClh CICTAMBI  cTallmi3alpli  MakeTa
HaHACIaJapOoXKHIKa Ha CTPYHHBIM TaJIBEIIBaHHI ¥ iMITaTapbhl MarHiTHara moJs.

bruto mpaBen3eHa SKCH ephIMEHTalIbHAe MadJIBaHHE d3JIeKTpaMarHiTHan
CICTAMBI 3BBIIIIMAJIOTa KacMmiuyHara amapata. [lapayHoyBaroubl 3 Ha3ipaHBIM
3racaHHeM Y30py HaHACMaJapOXHIKa, aJirapbITM MMaKa3ay 3HAYIHHE MaMSHIIIHHS
yacy 3racaHHs KyTHsM xyTkacui 3 1,43-10° ¢ ga 0,79-10° ¢, a JpKpoMeHT 3racaHHs
naBsutiuerycsa 3 1,17 na 1,91. Atpeimanacst BeIKapbICTOYBaIlb Yac aJ| MavyaTKoBaii
kyTHs# xyTkacii ag 900 rpan/c na 1 rpan/c xytkacio 3000 c.



ABSTRACT
The thesis contains 61 pages, 33 figures, 2 tables, 21 sources.

MAGNETIC FIELD, MAGNETOMETER, MAGNETIC FIELD
SIMULATOR STAND, MAGNETIC ORIENTATION SYSTEM, MAGNETIC
COIL

Objective: researching the stabilization system of a nanosatellite based on
electromagnetic coils.

As a result of the thesis, the main types and characteristics of
electromagnetic coils that are used in nanosatellites, measurement algorithms for
ultra-small spacecraft were investigated, the model of the subsystem " On-board
module for determining orientation and stabilization" of the engineering model of
the nanosatellite was investigated.

A computational analysis of various parameters of electromagnetic coils has
been carried out. It was found that the permalloy core coil produced the maximum
control torque. Measurements of sensors were carried out and the performance of
the system of a nanosatellite mock-up on a string suspension in a magnetic field
simulator was studied.

An experimental simulation of the electromagnetic system of an ultra-small
spacecraft was carried out. Comparing with the observed damping of the
nanosatellite sample, the algorithm showed the value of decreasing the decay time
of the angular velocity from 1.43-10° s to 0.79-10° s, and the damping decrement
increased from 1.17 to 1.91. It was possible to use the time from the initial angular
velocity from 900 deg/s to 1 deg/s at a rate of 3000 s.
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