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OAHOBPEMEHHOM YMCHBIICHHH PACCTOSHUS W3MEPEHHS
MOXeT OBITh AOCTHIHYTO 33 CYET CHUXKEHHS BJIMSHHUS
NIOMEXOHECYIIMX MYJbTUIIONEH N0 33aAaHHOTO H-TO IIO-
psiKa MyTEM YBEJMYECHHS KOAUYECTBA TOYEK, B KOTO-
PBIX C/IGAYET NPOM3BOAUTDh U3MEPEHHAS HANPSKECHHOCTH
MarHMTHOTO MOJIS MCCIEAYEMOro oObeKTa.
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METHOD OF MULTIPOLE ANALYZES FOR DETERMINA-
TION OF PLANET’S MAGNETIC MOMENTS

V. V. Degtiariov, A. V. Degtiariov

The measurement method of planet's multipole magnetic moments
was worked out. It’s based on used of value of magnetic field strength
components, which were measured in several points of artificial
satellite’s flying path. The equation of measurements and estimation
of measurement errors are proposed.
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" PETUCTPALIUSA, OBPABOTKA U KOHTPOJIb
TEJEMETPUYECKO UH®OPMALIUU

© A. JI. Makapos, A. B. Xpanay

Jepxasue KoHCTpyKTOpChKE O0po «IliBgenne» im. M. K. Surens

Minerscs mpo MeToosIoTiE0 po3podKy MpOrpaMHOTO 3adesrieuenHs peecTpauii, o6poOKM i KOHTPOJIIO TejeMer-
puuHOi indopmarnii mas pobounx crannii Ha 6asi npouecopa Intel Pentium.

B Hactosmee Bpemsi HaONWOAAETCd TEHACHUHMS K WC-
noap30BaHu pabounx cranumii (PC), no3BOASHOIUX
OCYIIECTBIATh TPUEM M 00pabOTKy TEeNeMETPHUECKOM
udopmammm (TMU). B cBasu ¢ 3tum paspabartmisa-
KOTCSl NPOrPaMMbl, MPOM3BOASIUME €€ PErHCTPALUI0 U
o0paborky. OgHako GOBIMIMHCTBO M3 CO3JAHHBIX IPO-
rpaMmM He MOryT o0ecmeuMTb MOJHYK 00paboTKy HIu
MIPOM3BOASAT €€ B OTJIOKEHHOM BPEMEHH, UTO SIBJISIETCS
HETNPUEMJIEMBIM IS KOHTPOJIA MHAOPMALMH HEMOC-
peacTBeHHO npu paboTe ¢ arperaTaMM KOHTPOJMpYE-
MBEIX H3geauid. TakXKe HEKOTOphie MPOrpaMMHBIE MPO-
AYKTHl He 00NMajarT AOCTATOYHOM JKCIUTyaTaLMOHHON
HAJCXKHOCTBIO, T. €. NP NPUEME TEJIEeMETPHUECKOM
uHGOPMAIIMA MPOUCXOAAT PA3JMYHONO poaa MOTEPH
uHbopMaunu, BBUOY H3I0XKEHHBIX HEIOCTATKOB BO3-
HHUKAEeT HeOOXOAMMOCTDb CO3MaHMs HOBOTO NMPOTrPAMMHO-
1o o0ecrneyeHns, MO3BOJSIOIIET0 PEINTh KAaK TEKY-
mue, TAK M HOBBIE 3anaum g 0ojee AETaJAbHOrO M
OTNICPATMBHOIO AHAJN3a TEJICMETPUUYECKOH HHpopMa-
1107170

K mnporpammaOoMy of0ecmedyeHHIO NPETbABASKTCA
caenywoumme TpeboBaHms:

1. OGecnieyeHne HageXHOW DPErHCTPALIMM TEIEMET-
puueckor mHbDOpManUN;

2. 3anuch JAHHBIX HA JKECTKME HOCHTEH;

3. lpenBaputenbHas o6paboTKa MOTOKA TENEMETPU-
yecko mHpOpMALUH;
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4, 3anuce 0OpabOTAHHOIO MOTOKA JAHHBIX;

5. AHanu3 [OCTOBEPHOCTH IOJYYEHHBIX JAHHBIX;

6. KonTposs AaHHBIX B COOTBETCTBHH C TEXHHYE-
CKHM 3aJaHNEM;

7. BeiBOA NOJYYCHHBIX PE3yJbTATOB HA CPEACTBA
HHAMKAIMM 1719 AaJbHEHIIEro aHaau3a uHbopManun
onepatopom PC;

8. IlpocroTra B 3KCILTyaTaLlWH;

9. MakcuMasibHas aBTOMATH3ALMs MTPOLECCa PerucT-
paunn, o6paboTKH M KOHTPOJIS TEJAEMETPUYECKON HH-
¢opmanmm;

10. Bo3aMOXHOCTh OBICTPON HACTPOMKH;

11. Bo3aMoxHOCTh 06pabOTKH TEIEMCTPHUECKOM WH-
thopMatiue B OTJIO)KEHHOM BPEMCHH;

12. BosmoxHoCTh nepegayv 00pabOTAHHBIX MAacCH-
BOB u€pe3 TeJeKOMMYHHKAIMOHHBIE KAHAJBI CBI3M.

Ha cerogHsimHMM A€Hb NPOrpaMMHOE oOecneucHue
pa3pabaTeiBAETC COrNACHO CXEME, MOKA3aHHOW Ha
puc. 1.

Kak mokasaa OmeiT, MOCTPOSHHE MPOrpaMMHOTO
obecreyeHus o JaHHOM cxeMe 00/1aAaeT HECKOIbKUMH
HENOCTATKAMM:

— OpU OpUeMe TEJEMETPUYECKOH MH(OPMALUH MO-
ryT MPOMCXOOUTh MmOTepu HaHHBIX. [Ipoueccel perucr-
pauMH M npeoOpa3oBaHUs MPOXOAAT HEPABHOMEPHO BO
BpeMmenn. [Ipu maneimenn 3agepXKKe B CHCTEME TEKY-
mas uHpopManus MoXeT ObiTh NMEPEeKphITa HOBOH, H
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Herounux TMU | AdanTtep npxéMa
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> p| npeobpazopaHus
TMH Ha HOCHTENE T™MU
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TenexoMm-
MyH}XKallHH

Cpenctea
oTobpaxkeHus

Puc. 1. Cxema pa6oThl porpaMMHOIO 06ecreueHu s PerucTpatmy 1 00paboTku TeseMeTprIecKon nEGOpMAaMy

Apanrep npuéma bydep HakomneHus Mopgynb 3anucH
dergmae v ™I 4 TMH *| TMH a nocnrens
y
Moxys 3anucK Bydep nakomnenus Monyins
< % Mopgyns
npeobpa3oBaHHOH [¢—— Npeobpa3oBaHHOM npeobpa3oBaHus |& &
TMH Ha HOCHTENE T™MH T™H Dl
v }
TenekoM- Moyt KOHTpOJIA Bydep oY Cpencrra
MYHUKAIMH oroOpaxeHHsl oTo6GpaxeHus

Puc. 2. Cxema paboTbl 1POrpaMMHOI0 O0eCHeYeHMsE PErCTpauM, 00paboTKK ¥ KOHTPOJIS TEIeMETPHIECKOM HHDOPMATIMM

ecnu cuctema He 061agaeT AOCTaTOUHBIM ObICTpOmei-
CTBMEM, TO MPOMCXOAUT HAJOXEHHEe WHPOPMALNH;

— OTCYTCTBYET MpPOrPaMMHBIN KOHTPOJIb TEIEMETPH-
uecKOM MHGPOPMALMH, UTO OPAHUUMBAET MAKCHMAJIb-
HOE KOJMYECTBO KOHTpo/mMpyeMuix onepatropom PC
TEAEMETPUUECKUX NAPAMETPOB;

— TMporpaMMbl NPAKTHYCCKM HEBO3MOXHO oOmepa-
THBHO HACTPOMTH HA paloTy MO HOBOMY TEXHUUECKOMY
3a[lAHHUIO, TAK KAK MHOTHE MapameTpsl paboThl MHTET-
PUPOBAHBI B TEJO MPOrpaMM W He MOAAAKTCH U3MEHe-
HUIO;

— B BBHIBOAE TEJIEMETPHYECKOW WHOpMALUU HA
cpeacTBa OrToOpaxkeHHs 3a4acTyi0 HE YUHMTHIBACTCA
takoi daxTop kak Bocmpusatue oneparopom PC name-
HEHMS TEIEMETPHUECKHUX MMAPAMETPOB, UYTO MOXET OT-
pasuThCs HA NPUHSATAM ONEPATUBHBIX PEINIEHUH.

VuuThBas HEAOCTATKH pa3paboTaHHBIX NPOrpaMM,
npeasaraercs HoBas cxeMma paboThl IPOrpaMMHOTO
obecneuenns (puc. 2). Ilo cpaBHEHMIO ¢ NpegbIAYMIECH
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CXEMOH HOBad MMeeT 0osice PA3BETBJIEHHYIO CTPYKTY-
py, ¥ B Heill Z00aBJIEHO HECKOJIBKO MOAYJEH: MOAYIH
6ydepuszaunn, KOTOPHIE AO/IKHBI PEWIUTH MPOOAEMBI
MOTEPh M MPETOCTABUTH BO3MOXKHOCTh KOHTPOJAS TEae-
METPHUECKON HHGOpMAUWN; MOAYJb KOHMUrypauuu,
KOTOpbIH mo3BoauT oneparopy PC ynpasasats paboroi
IpOrpaMMHOTO 00ecTieucHUS; MORY/Ib KOHTPONS, KOTO-
peii obneruaer pabory omepatopa PC u mpenocrasns-
€T BO3MOXHOCTh TOBBICHTh KOJMYECTBO KOHTPOIUPYE-
MBIX TEJEMETPUUYECKUX IMapaMeTpoB. i

QyHKIUMOHATIPHOE HA3HAUEHUE MOAYJEH mpeaaarae-
MOTO anropuTMa 00paboTKy TereMeTpruuecKol uHGOop-
Manuu:

1. Adanmep npuema TeneMeTpuucckoi HHPOpMA-
M. B 3aBHCHMOCTH OT MOTOKA MHGbopMauuu (aHamo-
roBod UM nupPOROH) MPEMEHSIOTCS PA3JUIHOTO poaa
npeoOpazoBaTenn aHAIOr-nudpa U MyJIbTHILIEKCOPHI.

2. Bygep naxonnenus teaeMeTpuueckor mHbopma-
MM HeoOxomuM aas obecrneuyeHust CTa0UIBHOTO NpU-
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eMa, TaK KakK Mpouecchl perucrpauuu 1 obpaboTku
NPOXOAST HepaBHOMEPHO. Pasmep Gydepa obbiuHO 06-
paTHO TponmoOpUMOHANeH mnpom3ssogurenbHocTH PC W,
KPOME TOT0, OH 3aBHCHT OT o0bema umeromerocs O3Y.

3. Modyaw 3anucu JOJKEH 00eCreurnBaTh PErucTpa-
Mo (COXpaHEHWE) TeJIeMETPUUYECKOd WH(OpMAUY HA
HOCHTENIE IO Mepe ¢¢ Hakorienus B Oydepe. [Tpuem u
perucTpaums — 3TO 3a4aud C BHICIIMM MPHOPHTETOM.

4. Modyae obpabomku TeaeMeTpuueckon mHpopMma-
UMM IpcAHA3HAYEH A8 Npeo0pa3oBaHWa BXOTHOW WH-
dopmanuy K BUAY, YI0OHOMY /g JANbHEAIIEr0 aHa-
musa. O6paboTKy TeneMerpuyecKoi MHpOpMaLUH He-
00X0AMMO TPOM3BOAMTH C MHHHMAJIbHBIMH OTEPSIMHA
spemenn. Cama o6paboTKa M0JKHA TPEICTABASITh CO-
Goii rubKy10, JErKO M3MEHAEMYIK CTPYKTYpY.

5. Mooyae xongueypauuu obecnedusBacT B3amMO-
cBA3b MEXAy paboroi mporpammbi u oncpatopom PC.
[Tpu sTom Heobxoaumo o6ecrneynTb MHHUMAbHBIA
BBOJA A4HHBIX TIOJH30BATEAEM, TEM CAMbIM YMEHBIIAS
BO3MOXHOCTb AOMYCTUTL OWMOKY € €ro CTOPOHBI, a
TAKXXE OPraHM30BaTh KOHTPOJIb 33 BBOZMMOM OIepaTo-
pom uH(pOpPMALMCH.

6. Bygep nakonaenus o0paboTaHHON TEIEMETpPHYE-
ckoit uHpopmanum HeoOXoaMM B CBS3M C TEM, 4YTO
uHopManms O0BIYHO MEPETaeTCsl KaApaMy Pas/IHuHO-
ro obbema, npu 3TOM [Id [JAJbHEMILIEr0 AHAJN3a
nadopMauuu HEOOX0AMM NOJHBIA 00pas OAHOTO WM
HECKOJBKHX TAKMX KaIpoOB.

7. Modyav 3anucu o6paboraHHOW uUHMOPMALNH.
ObecrieunBaer coxpaHeHue oO0paboTaHHOM TelIeMeTpu-
YeCcKoW MH(OPMALIME U TEM CAMBIM IA€T BO3MOXHOCTB

pacrpeneauTh NHGOPMALKMIO MEXAY MOTPeOUTEIIMH.

8. Mooy xonmpons. Ilpm o6pabotke 00abIIOrO
oobema mabopmanun oneparopy PC odeHb TpyaHo, a
HHOIJA HEBO3MOXHO YCJIEOUTh 338 M3MEHEHMEM BCEX
TEJIEMETPUYECKAX TMapamMerpoB. I[losToMy mnpolecc
KOHTPOJIS J0JKEH OBITh, 10 BO3MOKHOCTH, aBTOMATH-
3MPOBAH.

9. Bygep omobpaxerust. B 0OTHOM MOTOKE TEIEMET-
PHYECKOH MHPOPMALIMKM MOTYT HAXOOUTHCS TEIEMETPH-
YEeCKHE MapaMeTphl ¢ Pa3/JIMYHON YaCTOTOM IOCTYILIE-
uug, Bydep orobpaxerus obecneunBaer CHHXPOHN3A-
M0 TOTOKOB BHIBOOUMBIX TAHHBIX.

Ha ocHOBE HOBOrO aJrOpUTMA IOCTPOEHMS MPOrpamMm
perucrpauumn, o0pabOoTKM M KOHTPOJIS TeJeMeTphye-
cko¥ wuHGopMauuu paspaboTad psaI NPOrpaMMHBIX
OpoAyKTOB. B mporecce akcIuiyaTanuy 3Toro mporpam-
MHOTO OOECHEeUYeHHs MOXHO OBUJIO OTMETHTh TAaKHE
MOMEHTbHI, KaK HAJZEXHOCTh MPHEMA M DPErMCTPALMH,
HOBBIE (PYHKLUHMOHAIBHBIE BO3MOXHOCTH, ONEPATHBHBINA
KOHTPO/Ib, YIPABJASEMOCTb, KAYECTBEHHAS BH3yasu3a-
s, BOSMOXHOCTh JajbHemen obpaboTky 1 aHagn3a
TEJIEMETPHUYECKON MHPOpMALIAN,

TELEMETRY INFORMATION REGISTRATION, PROCESS-
ING AND CONTROL

A. L. Makarov, A. V. Khrapach
This article is connected with the methodology of software

development for registration, processing and control of telemetry
information for working stations based on Intel Pentium processor.
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MATEMATHUYECKHWE MOJEJ/IN NJI4 AHAJIU3A
YIJIOBbIX PACCTOIHUM MEXAY CITYTHUKAMMU,
BUAUMBIMHA N3 HABEMHOI'O ITYHKTA

(© H. B. Ilonoea, C. B. 4kyba, B. A. Jlapun, T. B. JlaOytkuHa

JIRIpONeTpOBChK MY HAalliOHAJIBHUI yHIBEPCUTET

[IponoRyOTECH MaTeMaTHUHi MOfesi, 3pyuHi U1 aHaxidy KYTOBMX BiACTaHEHM MK HANPAMKAMH Ha
CYNYTHMKM 3B’43Ky, BMAMMI 3 HAa3€MHOIO IYyHKTY. Mojeni NpuiaTHi i pO3B’43yBAHHA 3aBAaHb, IO
BUHHMKAKTh IIPM NPOEKTYBAHHI HA3€MHUX CTAHIIN CYITyTHUKOBOIO 3B'SI3KY 3 TOCTPOHAINPABICHUMH AHTEHAMH.

B nacrosiuiee BpeMsi aKTHBHO MCIIOJIB3YIOTCS HU3KOOP-
OuTa/ibHBIE CIYTHUKOBBIE CHCTeMbl CBsidd. LlIupokme
NEePCOEKTHBBL B 3TOM 00/1aCTH OTKPHIBAET MPHMEHEHHE
OCTPOHANPABJACHHBIX AHTEHH, KOTOPBIE MOTYT OBITh
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YCTAHOBJACHBI MO0 HA PETPAHCAALMOHHBIX CTAHIAAX,
b0 Ha CTAHUMAX WHAMBUAYAJbHBIX MOJIb30BATEICH.
[Mpu cBsI3M C HECTALMOHAPHBIM CITYTHHKOM OCTPO Ha-
npaBjeHHAS AHTEHHA NOJXKHA OBITH HABEIEHA HA HETO
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