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T. K. I'openb, JI. A. 'ydxoea ... PE3YJIBTATbl IEPEBOJA HABJIIOJEHHH TEJ COTHEYHOH CHCTEMSBI ...

CBS3aHO, C ONHOM CTOPOHH, C MPOrpeccoM B OOJACTH MHOTOJEMEHTHHX MATPHYHBIX NPHEMHHKOB, IO
kpaitHeit mepe aas Gmuxsero (1—5 MKM) 4 CPERHEro (12—25 mxm) VIK-n1uana3oHoB, ¢ Apyro# CTOPOHH —
C pEmEHAEM TEXHMYECKMX M TEXHOJOTHYECKHX npobsieM, CBI3aHHHX C CO3JAHHEM HOBOTO IOKOJICHHS
xocmuueckux VK-mHTepdhepoMeTpoB, KOTOPHE NOJKHH MOSBATHCSA BCJICH 33 3aBCPHICHUEM IIPOCKTOB DIVA
1 GAIA. Takum 0o6pa3oM, MOXHO HAJEATHCH, YTO CJICAYIOMHM YOCAC BHIIOJTHEHHS ITHX ABYX MPOCKTOB
sramoM actpoMerpun 6yner aran MK-acrpoMeTpun, KOTOPHI BHBEAET TOYHOCTb NOZHIMOHHBIX onpeneeHAN
B UK-nuanasone Ha ypoeeHb 10 Mxc myru.

Pa6ora sumonHeHa npy nogepxke Qonna GpyHAaMEHTAIBHEX HCCenoBaHuil Ykpaunsl. I'panr N 2.4/8.
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PE3YJIbTATBI TIEPEBOIA HABJIIOJEHUI TEJI COJHEYHON CUCTEMBI
1961—1998 rr. HA COBPEMEHHYIO CUCTEMY ICRS

T. K. Fopens, JI. A. l'yaxosa

© 1999
Huxonaesckas aCMmpoHOMUMECKAR 06cepsamopux

C 1961 r. ua 3oHHOM actporpade (F =2.04 M, D = 12 cm) BeayTCs perysipHHE nabmonenns ten ComHeynoi
CHCTEMBI C LEIBIO OTPENeNeH s UX TOUHHX TONOXEHHIA. 3a ITH TONE cocTapneHa 6ubnuoreka u3 Gonee uem
6 THICSY HETaTHBOB, CONEPXAmas (DOTOCHHMKW TIO3MUHMOHHHX HAbMoneHMi GOMBIIMX M MaJBIX TUIAHET,
spkux cryTHEkoB IOnmrepa u CarypHa. Hixe MpHBOAMTCS KONMUECTBEHHAS! XapPAKTEPUCTHKA IUIAHETHOTO
Martepuana:

Bonbmue wiaHeTH (3a uckaodyeHneM Mepkypust

u IInyrona) — 2073 nonoxeHu#
Tamaneesw coytauku IOnurepa — 1314
Spkme cnyrauku CatypHa — 604
U3bpannnie Majabe IUIAHETH — 2450

Bce MAaCTMHKH CBOEBPEMEHHO M3MEPEHH!, TOMOLEHTPAUCCKHE KOOPIAHHATH onyONMKOBAHE B M3AAHHAX
TAO PAH, UTA PAH mu6o genonnposansl. B Tab. 1 npuBoasSTCs HaHHBIE MO KAXAOMY 06BEKTY OTAEIBHO.

B Teuenme Bcero nepuoa HaOMIONEHMI HEM3MEHHOM OCTaBa/lach METOAMKA ¢dororpadmpoBanus u
M3MEPEHHs TIACTHHOK. OHAKO MO Mepe MOsB/icHHS 60/€e COBPEMEHHHX M TOUHBIX KATAJIOrOB BRIHYX/CHEL
6BUIH TIPUMEHATh PA3HHE OMOPHBIE CHCTEMBIL:

Mepuon nabnoxenuit l Haspasue EKaTANOrE l 3088 N0 CKJIOHEHHIO, TIPaxR PaBHOXEHCTBUE
1961—1971 rr. MNenbckue karanorn -30< 4 <+30 B1950.0
1971—1986 rr. AGK3 -2.5<38<+30

SAO -30<8<-2.5

1987—1990 rr. AGK3 -2.5<8<+30 J2000.0
FOCAT -30<8<-2.5
1991—1995 rr. PPM -30<4<+30
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Tabxuua 1. Maccussl hororpaduaeckux MO3HIHOHHKLX HabmoneHun Ten CONHeYHON CHCTEMBI B Hukonaese B 1961-—1998 rr.

ObvexTnt Mepuox mabmoxenmit | Konuaecrso  nabnonenuit ObverTt Mepuon wabmonenn#t | Konuuecrso wabn oneHumit
BOJIBIIIME ITJIAHETBHI ACTEPOUJT
Benepa 1967—1980 384 1 Llepepa 1961—1997 217
Mapc 1961 —1997 445 2 INawmana 1961—1997 264
HOnurep 1961—1997 450 3 FOHoua 1961—1996 245
Cartypu 1961—1997 372 4 Becra 1961—1997 241
Ypau 1961 —1997 212 5 Actpes 1983 4
Henryn 1961—1997 210 6 lIf;eﬁa llggi—}gg; %gg
7 Upnpa —

CIYTHUKM BOJIbIINX TIAHET 11 Haprexona 1961—1997 196

Ho 1962—1998 304 15 IsHoMus 1987—1991 12
Espona 1962—1998 331 18 Meabnomena 1961—1997 212
Tauumen 1962—1998 340 25 ®oxkes 1976—1991 34
Kanaucro 1962—1998 339 39 Jleruuus 1961—1993 237
Teduns 1962—1997 105 40 'apmonns 1961 —1994 203
Huona 1962—1997 173 148 I'ajng 1977—1978 8
Pea 1962—1997 109 185 Jituuxe 1972—1973 6
Turau 1962—1997 192 389 Uugycrpus 199] 4
Sner 1962—1997 25 433 9poc 1975 11
532 Pepxynuna 1975—1991 68

704 Uutepamuns 1974—1990 65

- e o

Puc. 1. Pacnpenenenne nabmone-
HUA 12 ManbIX MNAHET BOOJL 9KBa-
TOpa

270 315 a, rpan

Bpems oT BpemeHH mepecMaTpuBanmch QITOPUTMBL  DEAYKUMOHHHX BHYMCICHHHA BCACACTBHEC CMEHE
BLIUMCTATEIBHBIX CPEACTB. Bee 10 3aTpynansno mcnons3osanme Hammx Habmonenmit B noHoM o6beme 6o
TIPHBOAMNO K GONBIIMM MOrPEMIHOCTSIM MPH YTOUHEHHH HYyJIb~-IYHKTOB KATaJIOTOB M DJIEMEHTOB opbut. Kak
OTMEUeHO B [1], 1 ¢ yeM MH nosHOCTHIO cornachm, HanBonee CTPOTHi IEPEBO HEOMHOPOAHKX HAGMIOEHMIK
B HEKOTOPYIO OMODHYIO0 CHCTEMY MOTYT OCYHIECTBHTb TOJIBKO CAMH HabmoaaTe/ M NPH HATHYAM OPHTHHATS-
HOro HabMoNaTe bHOTO MaTepuana.

1. Ioaromy B 1994—1996 rr. Bech Maccus mooxeHmii MATHX naaHeT (nouty 2400 nomoxennis) npsmoir

yMeHpmnIach B 1.5—2 pasa no cpaBueHHIO CO CTApHIMH PENyKLM-

smu. Hexoropoe npencrasnenwe o HabrogaTesbHOM Matepuane N
MOXHO nonyuuth u3 puc. 1 u 2. Ha puc. 1 npuseneno pacnpene- 1601
JeHue 12 Manmix miaHer BIOB 9KBATOPHAIBHOM 30HH OT —27° no . "‘
+32° o cknonenuio. Puc, 2 XapakTepusyeT paBHOMEPHOCTD 340~ 120.
HEHUS HAGMIONEHMIMH 3TOH 30HHL.
B 1997 r. ocymecrsaen nepesog Habmogenmit 12 mambix 1
TUIQHET, UMEIOMMUX He MeHee 65 Habmopenmit (2328 MOJIOXEHHH) , 80+
Ha cucremy ICRS ¢ momompbio «ienenmencoss D;. Pesyabrara 4
TIEPEBONA: cpenHue 3HaueHns O — C u cp. KB. NOTPEMHOCTH OJHOTO 40
HabmozieHns 10 OGEMM KOODAMHATAM — Ha cucremy FK5 u nsa 0 4 8 12 16 20 a«

BapuaHnra Ha cucreMy ICRS npusenenn B 12671, 2.

Puc. 2. Pacnpenenenvie nabmonenuit 12 ma-
Nannne Tabauus NOKa3WBAaoT, uTO: a) npu nepesoae Habmo-

JIbIX TUJIAHET 1o NPAMOMY BOCXOXAECHHIO
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Tabauua 2. Pe3ybTaTel NepeBoa HUKOIAEBCKHX HAaGMIOAeHMH H3OPAHHBIX MAJBIX NJIAHET B CAMHYIO CHCTEMY

KATAJIOTH
CHCTEMA © -0, e, 0 - Oy ms
nonc cob € ABHMXEHUN
FKS PPM PPM -0.030 0.194 —0.058 0.186
ICRS TYCHO+HIPP TYCHO+HIPP —0.035 0.192 0.020 0.180
ICRS TYCHO+HIPP ACTRC -0.030 0.156 0.019 0.161
. a 6
N N
450 600
Puc. 3. Pacnpepenenne (O — C),
300 400 (cnaowuas auuusg) u (O — C)s
: (ITpMXOBad MHUA): @ — B CHUCTEME
150 2001 PPM, 6 — B cucreme Hipparcos
0 v . v — v 0 ' . . r +
-0.6" -03" O 0.3" 0.6" -0.6" -0.3" 0 0.3" O0-C

nennit maanet Ha cucremy ICRS crenyer oTnaTe npeanoyTeHHe BapuUaHTy, MPUBEACHHOMY B TPEThEH CTPOKE;
6) npumenenue BHCOKOTOWHHX KaTasoroB HIPPARCOS u Tycho He nano 3HAYMTENBHOIO BHIMIPHINA B
TOYHOCTH NOJIOXEHMM B CIy4aiHOM OTHOIIEHHM, 4TO, TIO-BHAMMOMY, O0YCIOBJIECHO MacmTaboM TLUIACTHHKH U
TOYHOCTBIO €€ U3MEpeHHH. Puc. 3 cBHAETENBCTBYET O HOPMAJIBHOM pacHpenesieHnu pasHocredi O — C u 00
OTCYTCTBHM OHIYTMMHX CHCTEMATHYECKHX OMMOOK B HAGMIONCHMSIX.

BrICOKast TOUHOCTh MOJIOXKEHUH NOJYYEHHOIO PSAa MAHX IUVIAHET, JJIMTEIbHHIM mepuon HabmoneHui
AOCTATOMHO PaBHOMEPHOE 3aNOJHEHHWE HAOJI0OACHMIMMA SKBATOPHAILHOM 30HH MO3BOJIMJIO TIOX PYyKOBOACTBOM
IO0. B. Barpakosa (MITA PAH) BmmoaHnTh pabGotel [2—5] ¢ MCNOABb30BAHMEM HHMKOJACBCKHX Hab0neHnmit
n30paHHHX Manbix IUaHeT. Tak KaK NorpemHocTbh HaGmopenwit cocraenser He Gomee 0.27, To ymaaoch ¢
COOTBETCTBYIOMIEH TOYHOCTBIO ONPEAETHTE MTONPABKHM HYJIb-TIYHKTOB (DyHAaMeHTanbpHoro karaaora FKS u ero
cucreMaTuyeckue ommbku. IloayuenHnie ¢ ommuOkoit enuHuuBn Beca pasHoit 0.18” 3HaueHMs nompaBok
9KBATOpA, PABHOACHCTBUS M ABMXEHMS DaBHOACHCTBHA [3, 4] He MPOTHBOpEYaT JAHHBIM APYIUX ABTODOB.
IIpuBieueHne AMATETPHOTO MO BPEMEHN HHKOJIAEBCKOTO psiia HAOMIONEHMIA TIAHET K COBMECTHOM 00paborke
C MacCMBOM KOCMHYECKMX Habmonmenuil 48 manwix miaHer, nonyuennnx cnyraakomM HIPPARCOS, nossosu-
JIO CYIIECTBEHHO YMCHBIOHWTb CKOPOCTM HM3MEHEHHMS YIMOB opueHTauuM cucreMn ICRS no otHomeHHIo x
mauHAMUUECKod cucteme koopaueat DE200/LE200 [5), moaTBepaus CymIecTBYIOWYI0 B HACTOSIIIEE BpEMs
HEOOXOMMMOCTb JVIATENbHBX PAIOB HAa3eMHHX Habmonenuit Ten COMHEYHON CHCTEMBL.

2. Tosunmonnue nHabmonenus cnytHukos IOmmrepa m CaTypHa CAykaT HE TOJBKO IS YTOYHCHHS
adeMepHn COYTHMKOB M MX UEHTPAJBHBIX TEJA, HO M /i NPHBA3KH KATAJOXHOM M RHHAMHUYECKOH CHCTEM
koopanHaTt. KpoMe TOro msyueHue ABMXEHHS raJWiIeeBHX CyTHMKOB IOnurTepa sBiASercs OTHOM M3 CaMBIX
MHTEPECHHX B HEOECHOH MEXaHMKE 3a/a4, TIOCKOJIbKY B TEOPHH ABMXEHMS ITHX CIlyTHUKOB (PMIypupyIOT BCE
BHAHN BO3MYIICHMH, THINMYHHIX IS 3amay HebecHoit Mexanuku [6]. TToosTomy, MCnoab3ys OT/IaXeHHBIC
METOAMKY M NPOrpaMMbi IEpeBOoNa HAGMIONEHW Ma/JHX IUTAaHET B CAMHYIO cucreMy, B 1997 roxy 6miia
OCYHIECTB/IEHA AHAJIOTHYHAs paboTa [ HaOMoNeHui rawieeBbix cnyTHUKOB IOnuTepa, monyyeHnux ¢ 1962
no 1997 rr. Bce nabmonenns (1314 monoxenwit) uernipex cnyTHHKoB IOmurepa mpsMoi peXyKIMOHHOM
obpabotkoit 6bM nepeseneHn Ha cuctemy FKS (xatazor PPM), a 3areM ¢ NOMOH[bIO ACTICHACHCOB Ha
cucremy ICRS (katamorn HIPPARCOS, Tycho u ACTRC).

Odemepuna O/ raamwieeBHX CIYTHHKOB HA MOMEHTH HaOmoxenui Guuia BuuncaeHa A. I'. Kpacuuckum
(UINA PAH) c wucnonpzosanmem teopum J. H. Lieske E-15, a ngnga Goabmmx IUTAHET WMCIOJb30BaHA
s¢emepnna DE403, npussasaunas x ICRS.

Hanecennnie Ha rpaduk (puc. 4, a m 6) 3HaueHus pasHocreirt O — C, MONYYEHHHIE B PE3YJBTATE
CPaBHEHHMS HAGMIONEHHHX IOJIOXEHMH CIyTHHKOB C MX 3(deMepuaaMn, oSHapyXWBAIOT A/ BCEX YETHPEX
CITyTHMKOB MO 00EMM KOOPOMHATAM OJMHAKOBYI0 3aBHCHMOCTh OT BPEMEHHM HAOMIONEHHH C IEPHOTMYHOCTHIO
paBHo# nepuoay obpamenus IOnutepa (=12 ner) sBokpyr Connna. Cp. KB. HOrpEeITHOCTH OXHOro Habmone-
HUs cnyTHEKOB cocraswm 0.12—0.15", u aro nossommno A. I'. KpacHHCKOMY YTOUHHTh NONPaBKH K
anemenrtaM opbutw FOnmrepa mas sdemepunm DE403.

B mione 1998 rona B nepnon cOMMXEHNs CUCTEMB TaJIMIEEBHX CryTHHKOB IOnuTepa co 3sesmoi N117881
katamora HIPPARCOS cpenano 113 ormesnsHwix onpenenenmii mx nojoxeswit, CpeaHsd KBagpaTHyHAs
TIOrpEMIHOCTD OIIPERAEJICHUS KOOPAWHATH CIYTHHKA B nam{un Beuep cocraBmwaa 0.07—0.08", a opgHOrO
NoIoXenns coorBeTcrBeHHo 0.12—0.13",
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3. 3akonuen nepeson Ha cucremy ICRS 445 momoxemmit Mapca, onpenesnsemnx B Huxonaese ¢ 1961
rona. Hapmeemcs, uro um sror marepman Oyaer mnosneseH noTpeGHTENsIM, a HE OCTAHETCS B APXMBE
obcepsaropun.

Bce maccuBn nonoxennit o6vextos CoTHEUHOM CHCTEMH yXe nepeBefeHHHX Ha cuctemu FK5 u ICRS,
C COmMyTCTBYIOMEH MONEe3HOH MH(pOPMAUMeli: NENEHACHCH, HOMEPA ONMOPHHIX 3BE3d — XPAHATCS B IPYIIE
acrpomerpun Conaeunoit cucteMu HAO Ha MammHHHX HOCHTeNsx B ynoOHo# mns morpeGureneii dopme.
Karasor 2407 nonoxenuit Manmx niarer 8 cucreme FKS nepenan 8 The Minor Planet Center u mocrynes
mast morpeburenei.yepes cucremy Unrepner.
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lIpencrasieHo NPOrpaMHMit KOMILIEKC A8 aBTOMATHUYHMX MEPHAIAHHNX iHCTPyMeHTiB 3 peecTpyrounmm [133-npuctposimu
Ha 6asi nokambHOT KOMN'i0TepHOT Mepexi. Biu NPU3HAYEHUI 118 YNPABNIHHA BCIMA NPUCTPOSIMM TEJIECKONA, iIXHBOTO
AOCHIKEHHS Ta BUBHAYCHHS NaPAMETPIB TEJIECKONa; ANS NIATOTOBKH TA MPOBELCHHS ABTOMATHUHMX CTNIOCTEPEXKEHD B Pi3HMX
PEXMMAX 3 THYYKWM YNPABNIHHAM; s NepBuHHOT 06poGkM ozepxaHux nAamux, ixuboro Bimo6paxeHHs Ta 3bepexenns;
360py CTATMCTHYHMX AAHMX TIPO CTIOCTEPEXEHHS T4 MOBHO 06pofKy yCix MaHMX M0 ONEPXKAHHS KATANOTY BKIIOUHO. Yci
ApOrpaMM KOMIUIEKCY po3pobneHo ans poboTH min kepyBaHHsM onepauiiiHoi cuctemu Tumy MS DOS sepcii 5.0 Ta Bume.
MinimMansHa koudirypauis komn'iorepa, Heobxinna s po6oTH Ycboro komruiexcy: CPU — 80486 DX-100, RAM — 16 M6,
HDD — 500 M6, VIDEO — SVGA | M§.

BCTYNN

Benmke 3HAaueHHS I/ MiABMINEHHS TOYHOCTI Ta NPOAYKTHBHOCTi 4CTPOHOMIYHHMX CIIOCTEPEXCHb MAc
AaBTOMATH3allisd mpouecy cnocrepexenp. OnHak Ha 6Gasi ICHYIOUMX HEABTOMATHU30BAHMX iHCTPYMEHTIB CK/IIHO
OynyBaTH aBTOMATHYHHMIT KOMILIEKC. IloTpi6Ho cmoyaTky aBTOMAaTH3yBaTH OKpeMi BY3JIH TEJecKona Ta
npucTpoi peecrpanii. Taka asromaTHsanis NpoKpamye napaMeTpH OKPEMHX BY3JiB i TeJecKonma B wijJoMy,
aJe NJis yyacTi B CyYaCHHMX acTPOMETPHUYHHX MPOrpaMax, WO BKJIIOYAIOTH Bil COTHI THCHY OO MiJbiOHA
06’€KTiB, LBOTO HEXOCTATHBO,



