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Puc. 4. BAoK-cxeMa MeToAMKH 3KcnAyaTanuu ITAC
Fig. 4. Flowchart of a technique of maintenance of a software and hardware device

B TakoM cAydae MUHUMUBUDYIOTCS He OTAEABHblEe HEBS3-
KU HAOAIOA€HHM OTHOCHUTEABHO MOAEABHBIX 3HAYeHWH, a
meAeBast (DyHKIIUS, BKAIOUYalollasi B ceOs HEBSI3KU U Be-
AWYWHBl AUCIEPCUU u3MepeHUu. [lepecuéT BecoB MOKET
PeaAm30BBIBaTLCS HEIIPEPLIBHO CPEACTBaAMU Ha3eMHOU da-
ctu [TAC nocae npoxoxpenus MKA Ka>kKAOM KOHTPOAb-
HOM TOYKU U yTOUHEHUs AMCIIepCUi m3MepeHui. Ilpu po-
CTHJKEHUM IIeAeBBIX 3HAaUeHUU YrAOBOM ckopocTu MKA
CAeAyeT BepHYThCA K nepBoMy 3tanty POO c¢ yuérom onrtu-
MM3UPOBAHHBIX BECOB U3MepeHUui. BO3MOKHO BKAIOUEHHE
9TOM IIPOIIeAYPHI B IEPBBIM 3TAIl Ha ITOCTOSTHHONM OCHOBE.

3. KOHTpOABL KOPPEKTHOCTH BBIOOpA YaCTOTHOTO H
BPEMEHHOT'O UHTEPBAAOB U3MepeHUH.

AaHHas npollepaypa IpeAlloraraeT HellpePhIBHBIM KOH-
TPOAb AAEKBATHOCTH BOCCTAHOBAEHUS (DyHKIMH &= &(f)
pspoMm  KoreabHmkoBa. [IpuumbHoi Hes(pdEKTUBHOIO
YIPAaBAEHUSI MOTYT SIBAITbCSI HEe HM3MepUTEeAbHBIE AQH-
HBIE, @ KaueCTBO aNllIPOKCHUMAI[UK IIepPBUYHON HMH@OpPMa-
MM Ha OCHOBe M3MepUTeABHBIX AAHHBHIX. [Ipearnoaara-
eTCsl OCYILIECTBAATH B paMKaxX 3TOM IIPOIIEAYPHl aHaAU3
AAQHHBIX M3MEPeHUM CpeAcTBaMU HaszeMHoOU uactu [TAC
Cc moMomIpIo anmnapara npeotpasoBanuit Oyprse. Hampu-
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Puc. 5. AAropuTM Npo1eAypbl HENIPEPHIBHOTO KOHTPOAS
Fig. 5. Algorithm of the procedure of continuous control

Mep, IPU 4acTOTe W3MEpPEeHUH B pa3 B CEKYHAY CAEAYeT
TaK’Ke IIPOBOAUTH @HAAWU3 CHUTHAaAd C 4YaCTOTOM pa3 B ABe
CeKyHABI, ypaAsisi Kakpoe BTOpoe uaMepeHme. Haauune
3HAYMMBIX OTAUYUN B BOCCTAHOBAEHHBIX (PYHKIIUSAX O3Ha-
YaeT HEKOPPEKTHBIM BBIOOP YaCTOTHON OOAACTH, MO3TOMY
HeOOXOAUMO IIOBBICUTH YaCTOTy M3MepeHu! B ABa pasa
U IPOAOAJKUTL aHaAu3. To >Ke camMoe CAepyeT AeAaTh U
IIpU aHaAu3e BPEeMEeHHOIO MHTEePBaAd, UCIIOAB3YIOIIErocs
IpU BOCCTAHOBAEHUM HeIpepbIBHOTO curHanra. CpaBHe-
HUEe OTAMYUU ME’KAY IIOAHBIM OTPE3KOM U COKPAI]EHHBIM
B ABa pasa IMO3BOAMUT CAEAATh BBIBOABI O KOPPEKTHOCTHU
BbIOOpa oTpe3ka. [Ipy HaAMYUM CYIIEeCTBEHHLIX OTAMYMHN
TaK’Ke HY’>KHO B ABa pa3a YBEAWYUTb MCXOAHBLI BpeMeH-
HOMN OTpPe30K.

Baok-cxema pa3dpabOTaHHOM METOAUKU IIPeACTaBAeHa
Ha pHUC. 4, @ AaATOPUTM IIPOIEAYyPHl HEIPEPLIBHOTO KOH-
TPOAS — Ha pHUC. 5.

OCHOBHBIE PEe3yAbTATHI U BHIBOABI

1. BEIIBA@HBI HEAOCTATKU METOAMKHU OKCIIAyaTalluu
TTAC, wucnoab30BaBIIENCS ITIPU peaAn3aluyl IIPOEKTOB
AO u OO MKA «Awuct».

2. PazpaboTrana HOBast, bOoAee CAOKHAsI METOAWKA JKC-
nayatanuu [TAC, yuuTBIBarOIass OMNBIT 3KCIAyaTalluu
NO m OO «AwucT» M CBOOOAHASI OT BBISBA€HHBLIX HEAO-
CTaTKOB.

3. PazpaboTaHHasi MeTOAMKA YaCTUYHO ObIAQ UCIOABL-
30BaHa IIPU Ha3eMHBIX M AETHBIX ucnblTaHusx MKA auc-
TAHIJMOHHOTO 30HAUPOBaHUS 3eMAU «AUCT-2A» U ITOKa3a-
Ad CBOIO OOAee BBICOKYIO 3 (PeKTUBHOCTD II0 CPAaBHEHUIO
C METOAMKAMM 9KCIIAyaTalliy, KOTOpble OBIAU IPUMEHEHbI
anst mpoekToB AO 1 OO MKA «Auct».
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METHOD OF FLIGHT OPERATION OF SOFTWARE AND HARDW ARE
FOR CONTROLLING PARAMETERS OF THE ROTATIONAL MOTION
OF SMALL SPACECRAFT OF THE AIST SERIES

A. V. Sedelnikov, Yu. Ya. Puzin, A. S. Filippov
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Russia, Samara, Moskovskoe shosse, 34, 443086

The paper presents a methodology for flight operation of firmware intended for monitoring the parameters
of the rotational motion of a small spacecraft. The developed technique is aimed at improving the quality of
the primary information on the state of the parameters of the rotational motion of the small spacecraft and
the quality of the implemented algorithms for controlling the electromagnets. This facilitates both the creation
of favorable conditions for the implementation of technological processes on board of the small spacecraft,
and a significant improvement in the quality of telemetric information transmitted from the small spacecraft
to Earth. The technique can be applied to the operation of small spacecraft of other series that do not contain

large elastic elements of the structure.

Keywords: small spacecraft, software and hardware, operating procedure, continuous control procedure,

magnetic actuators, rotational motion parameters.
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