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OIIOPHBIE CUCTEMbI KOOPAMHAT
B COBPEMEHHOU ACTPOMETPUH

Kopomko éuxaadeno ocroeni npunyunu no6ydoeu cy4achux onopuux cucmem koopounam e acmpomempii. lpusedeno xapakmepuc-
muKu 0cHOBHUX Kamanoeie, aki pearizyioms cucmemy ICRS. Buxonano nopisranns éracnux pyxie kamanozie UCAC3 ma PPMXL
3 kamanoeom XPM, axull € nesanexcnorw peanrizayicto cucmemu ICRS & onmuuiomy ma 6auzskomy ingpavepsonomy dianasonax.
3pobaeno suctosok, wo 3a onopry cucmemy 0aa Ginbwocmi @yHOaMeHManrbhux i NPUKAGOHUX MemponoiMHux 3a0a4 HeooxidHo
guropucmosyéamu kamanoe XPM, ax nalimouniuuil y 6unadkosomy ma cucmemamusnomy gionowenni.

BBEJEHUE

Bee siBlieHMst mpuUpoOAbl MPOUCXONAT B peaibHOM
(h13rMyeckom MUpe — NPOCTpPaHCTBE-BpeMEeHU. Mo-
IEJIbI0 TAKOrO MUPA SIBJISIETCS MPOCTPAHCTBO COObI-
THH — YEThIPEXMEPHOE MHOroo0pa3ue C ornpene-
JIEHHOW METpUYecKOW cTpykTypoii. Jlioboe siBie-
HUE, B TOM YMUCJIE U aCTPOHOMMYECKOE, KOTOpOe
NMPOMCXOAUT B OTpeAeSeHHbIf MOMEHT BPEMEHU B
HEKOTOPOH TOYKE TPEXMEPHOro TMpPOCTPAaHCTBa,
ODBIYHO MPHUHSATO HA3bIBaTh 3J1€MEHTAPHBIM COObI-
THEM WU M300paxkaTh TOYKOH B MPOCTPaHCTBE CODObI-
THi. Eciy Kaxaomy Takomy coObITHIO ITOCTABUTH B
COOTBETCTBME B3AMMHO OJHO3HAYHbIM 00pa30OM YeT-
BEPKY YHUCEJ, TO UX MOXHO Ha3BaTh KOOpAWHATAMM
codbITUs. KOHKpeTHbIH cnocob Takoro orodpaxe-
HUS Ha3blBaeTC MPOCTPAHCTBEHHO-BPEMEHHOM
cucremoi koopauHat [NBCK (B aH1053bI4HOM JIK-
TepaTtype 3TOMY NOHATUIO COOTBETCTBYET TEPMUH —
Reference System (RS), unu Teoperuyeckas cucre-
Ma OTCYeTa) U Mnpeacrapisier coboil obbeAuHEHHE
BpeMeHHOM KoopauHaTel (BK) u TpexmepHoii npo-
cTpaHCTBEeHHOM cucTeMbl KoopauHat (ITCK). [TBCK
co3naercst pU3MKaMKu M npencrasiser coboil abe-
TPAKTHYIO MaTeéMaTHYeCKYI0 KOHCTPYKLHIO — Hae-
abHYI0 CUCTEMY KOOpPAMHAT, KOTOpass B pamkKax
pasiM4yHbIX (PU3MYECKHUX TEOPUIM HameasieTcs pas-
JIMYHBIMKM (DU3UYECKUMU cBoOMcTBaMU. B 3aBucu-
MOCTH OT padiMuHbIX HU3MUYECKUX TEOPUIl B MpO-
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CTPAHCTBE COOLITUI MOIYT ObITh PeaIM30BaHbI pa3-

nunyHble BK u [1CK.

B oTmavuue or npocTpaHCTBEHHO-BPEMEHHOI
CUCTEMbl KOOPIMHAT, KOTOpasi HUYEM He 3aKperl-
JIeHa B KOCMMYECKOM IPOCTPaHCTBE, INPOCTpaHC-
TBEHHO-BpPEMEHHasi cuctema orcueta — [1BCO (B
aHrnosa3blyHOM nutepatype — Reference Frame
(RF), nan onopHasi cucrema orcuera) co3gaercs
aCTPOMETPUCTAMHU M SIBJISIETCA NMPAKTUYECKO pea-
Jmsaumeit [1BCK, He coBnanaoiueii ¢ Heil. [Mpak-
TUYECKas peanusalius MoapasyMeBaeT BbIOOpP KOH-
KpeTHOM (hp13MyecKoil Moaenu, B paMKax KOTOpOH
BBITMOJIHAETCA NOCTPOEHHE peaiu3aluu BpEMEHHOM
KOOpAWHAThI B BUAE CTAHAAPTHBIX LKA BPEMEHHU U
peaju3almnM MpOCTPAHCTBEHHOH CHUCTEMBI OTCYe-
Ta, BbIOOpP MeTona HabAWAeHHUIt U UX 06paboTKH,
a Takxe BbIOOP OMOPHbIX O0BLEKTOB (PENepoB), YbK
NPOCTPAHCTBEHHbIE KOOPAMHATBI HAa HEKOTOPYIO
3MO0XYy B YK€ BbIOpAHHOM LlKale BpEMEHU WU3BECT-
Hbl. B 3aBMCMMOCTHM OT TOro, Kakue 0ObEKTbI Bbl-
CTYNaloT pernepaMu U KakoB YPOBEHb TeOpeTHYecC-
KMX 3HAHUI O HUX, pean3auuu MOTYT ObITb MOJY-
YeHbl pa3HbIMKU MeTOAaMU. Ecau penepamu cnyxat
3Be30bl, obsagaiolie coOCTBEHHBIM JBUXKEHUEM,
TO UX pUKCcaLUsI B MPOCTPAHCTBE BbINOJHAETCA TaK
Ha3biBa€MbIM KWHEMATUUYECKHUM crnocodoMm. Yyer
M3MEHEHHUS MPOCTPAHCTBEHHbIX KOOPIAUHAT CO Bpe-
MEHEM MOXET OCYLLUECTBASITLCSI HA OCHOBE TEOPHIA
nsuxeHus ren ConHeuHoit cuctembl. Takoil moaxon
Ha3bIBaeTCA AMHAMUYECKMM MeToaoM. B ciyuae
MCMOJIL30BaHUSl BHEralakKTUYECKUX MCTOYHHWKOB B
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Ka4yeCTBE PernepoB MoOCTYJIUPYETCSH, YTO 3TH 00bEK-
Thl HE UMEIOT BPaLLATETbHOTO KOMITOHEHTA B CBOEM
JNBUXEHHH, a COOTBETCTBYIOLUMIA METOA TPHUHSTO
Ha3bIBaThb rEOMETPUUYECKHUM.

ICRS B PATIMOJIUAIIA30HE

Ha py6esxe XX—XXI BeKOB BaCTPOHOMMH B Ka4yecT-
Be cTaHaapTa Obia BBEEHA HOBasi CHCTEMA KOOp-
nuvHat, nonyyusuas Ha3zBaHue ICRS (International
Celestial Reference System) [5]. Ona cmenuna npe-
XHIOIO CUCTEMY KOOpAMHAT, KOTOpas Obljia peaiu-
3oBaHa Karanorom FKS5. [Mpeumyuiecrsa nepexona
K HOBOW CHCTEME OTCHYEeTa OYEBUIHbI U OOYCJIOB-
JIEHbI OByMsl oOcTosiTenbcTBAaMU. Bo-nepsbix, 310
MCMOJIb30BaHWE B KauyecTBE PpENepoB KBa3apos,
Yy KOTOpPBIX Jaxe B Cly4yae paBeHCTBA MX JIYYEBBIX
CKOpOCTEi TAHIeHUMA/IbHBIM COBCTBEHHBIE ABUXE-
HUs He OyayT npeBbllaTh AECATKOB MUKPOCEKYHL
ayru B roa. Bo-BTopbix, HOBasi cMCTeEMa KOOpPAMHAT
HE CBSI3aHa C 3KBAaTOPOM 3eMJIM M TAaKUM 0Opa3oM
nepecTaeT ObITb 3aBUCUMOIt OT €ro HyTaLMOHHO-
NnpeueccMoHHoro aAsuxeHusi. [lepBoHavanbHas
peasiM3alus 3TOM CUCTeMbl KOOPAMHAT MOJy4yuia
Ha3BaHue ICRF (International Celestial Reference
Frame) 1 Oblna peannsosaHa B nosocax S (13 cm) u
X (3.6 cM) pannoananasona. Karanor paauonono-
xeHui ICRF Bmecre co wikanamu TDB u TDT ectb
peanuzauneit 6apuueHtpuyeckoi [NBCK B pam-
kax OTO, nockoabKy Npu ero nocTpoeHun OblIn
Yy4YT€Hbl HEKOTOpbIE PeNITUBUCTCKHE 3(PDEKTHI.
Peanusauusi nonyyeHa reoMeTpUYECKUM METONOM,
Tak Kak HanpasyieHus oceit ICRF cdukcupyercs no-
JoxeHussMHU 608 penepoB — TOYEUHbIX BHeranak-
TUYECKUX PAIMOMCTOYHUKOB, BbIBENEHHBIX U3 Ha-
3emHbiX PCI1b HabnioneHuit ¢ TouHOCTBIO NOpsaKa
| MUIIMceKyHabl ayru (Mca). Crnenyioliias peanusa-
uusi ICRS, HassanHas ICRF2, 6bina npeacrasiaena
Ha [eHepanbHOit accambnee MAC B 2009 . B cBsizu
¢ 3tuM T'A npunana pesontounio B3, npenycmarpu-
Baroiuyto seeaeHue ICRF2 ¢ 01.01.2010 r. KaTtanor
ICRF2 conepxut nonoxenus 3414 KOMNaKTHBIX
BHETAJIAKTUYECKHUX PAAMOUCTOYHMKOB C [OPOrom
ownbdku 0.05—0.1 mca [16].

ICRS B OIITHYECKOM IUAITA3OHE

OnHako npsiMoe ucnosb3oBaHue cuctembl ICRF
NPy MO3ULIMOHHBIX HABIIOIEHUSIX B BULLUMOM M JIIO-

ISSN 1561-8889. Kocmiuna nayka i mexnonoein. 2010. T 16. No 6

OoM Ipyrom nuanazoHax NMpakTHYECKH HEBO3MOX-
HO M3-3a MaJIOro KOJMYECTBA OMOPHBIX 0OBEKTOB U
MX HU3KOM cBeTUMOCTHU. [ToaTtomy g onruyeckoro
nuanasoHa obl1 co3nan aHanor ICRF Ha ocHoBe pe-
3yJ1bTaTOB U3MEPEHH, BLIMOMIHEHHBIX HAa 6OPTY KOC-
mMuyeckoro annapara HIPPARCOS, nonyuusuimii
HazBaHue HCRF (Hipparcos Celestial Reference
Frame). CpenHsasi TOYHOCTB IMOJIOKEHMIT 3Be3M Ka-
Tajgora Ha CpenHIol 3noxy HabmoxeHui J1991.25
oueHuBaerca 3HayeHussmMu 0.6—0.9 mca, a cpeaHss
TOYHOCTb COOCTBEHHBIX ABUXEHMI — 0K0J10 | Mcn/
roa. [loaAMHOXeCTBO MONOXEHWIH U CODCTBEHHBIX
nBuxeHuit karanora HIPPARCOS [19, 26] (okono
80 %) npencrasnsieT coBOM ONTHYECKYIO peann3a-
umio ICRS u Tak xe, kak u ICRF, BMecTe co wkana-
mu TDB u TDT ectb peanuzauueil GapuueHTpHYEC-
koi [IBCK B pamkax OTO. HCRF 6bi1a BBeAcHA B
neicTBue peweHueM 24-it [eHepaibHOM accambnen
MAC. [Ins MKcaumu oceil cucTeMbl, 3a1aBaeMoil
katasjorom HIPPARCOS, npumeHsieTrcss KMHeMa-
THYECKHI MeTon. B KauecTBe penepoB MCIOb3y-
IOTCH 3BE€3/lbl C U3BECTHBIMU HA YPOBHE TOYHOCTH
npuMepHO 1 Mca/ron cOOCTBEHHBIMHM IBUXKEHMUSI-
Mu. Karanor oxpaTbiBaeT Bce HEOO U CONEPXKHT sAp-
KHe 3Be3/bl ¢ bneckoM npubausutensHo a0 9”. [pu
3TOM TOYHOCTb NMpuUBA3KH Katanora HIPPARCOS k
cucreme ICRF no koopauHatam oLieHMBaeTcsi Be-
JuyuHoi 0.6 Mca, a OCTaTOYHOE BpallLeHUEe CUCTe-
MBI KaTajiora He rnpesocxoaut 0.25 Mca,/ron u MOXeT
paccMaTpuBaThCsl KaK KOJMYECTBEHHAsl XapaKTe-
PHUCTHKA WHepUWaabHOCTH cucTembl HCRE
CoBepLIeHHO OYeBUIHO, UTO LISl PELUEHMSI OYEHB
MHOTUX aCTPOMETPUUECKUX 3a4a4 ITY CUCTEMY He-
00X0AMMO ObIIO YIUIOTHSTH M PACMpOCTPAHATb B
cnabyro obnacTb AMana3oHa 3Be3AHBLIX BEJMYMH.
OTyeTIMBOE MOHUMAaHWE TaKOW HEOOXOOMMOCTH
npuBeno K cosnaHuio Karanoros ACT [27], TRC
[14] u «Tycho-2» [11], BBIBEAEHHBIX HA OCHOBE
KOMOHMHALMHU HA3eMHBIX U KOCMUYECKUX JaHHBIX, a
3aTeM Oblu BbinoaHeHbl [13C HabnoaeHus: Bcero
Heba u B cucteme HIPPARCOS/«Tycho-2» nonay-
yeHbl Katasiorn UCAC-2 [30] u UCAC-3 [29]. OTH
Karajoru ABJsIOTCS PacripoOCTPAHUTENSAMU CUC-
Tembl HIPPARCOS Ha cnabsie 3Be3nbl, nono6Ho
ToMy Kak katasor PPM [21] pacnipocTtpaHsieT cuc-
temy FKS5 npumepHo Ha 400 Teicsy oTHOCUTENBHO
cnabbix 38e31. B nocnenHee Bpems ctan 10CTynHbIM
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katasior PPMXL [22], koTOpbIi COAEPXKHUT NPpUMED-
HO 900 mnH 3Be3n. OH co3aaH Ha 6a3e KaTaaoros
2MASS [24] u USNO-BI1 [18] 1 conepxuT nosao-
XEeHUs1 U cOBCTBEHHbIE ABUXEHUS 3BE31 B CUCTEME
HIPPARCOS /«Tycho-2». 7

Takum 00pa3oM, MOXHO KOHCTAaTHPOBATb, YTO
Ha CErOAHSIILIHAN JeHb CUCTEMA KOOPAWHAT B Ofl-
TUYECKOM [Mana3oHe co31aHa U pacnpocTpaHeHa B
cnabyro obaacTb NpudaAU3UTENBHO 10 20™.

ICRS B UHOPAKPACHOM JIUAIIA30HE

HaubGonee U3BEeCTHBIM KaTalloroM B OJIMKHEM WH-
thpakpacHOM nuana3oHe gapisieTes Kataiaor 2MASS
(The Two Micron All Sky Survey). Ero nonoxeHus
naHbl B cucteme ICRS, nockonbKy misi X BbiBene-
HUS B KAUeCTBE OMOPHOTrO Karajiora UCTOb30Ball-
ca karanor «Tycho-2». TouHOCTb 3TUX MOSOXEHUIA
coctasnsiet okono 100 mca. Katanor 2MASS conep-
XUT 0KON0 471 MAH TOUEUHbIX UCTOUHHUKOB, OKOJIO
1.6 MAH MPOTSIXXKEHHbIX UCTOYHUKOB M NMOKPbIBAET
BCIO HeOecHylo chepy. s kaxnoi 38e31bl NpUBeIe-
Hbl 3B€3AHbIe BeaHuUHbI J (1.25 MkM), H (1.65 MKM)
u Ks (2.16 mxm) . I1pu uyscrButensHoctu (S/N =
= 10) npenenbHbie 3B€3AHbIE BEJIMUUHbBI COCTABJISA-
or: J=15.8", H=15.1"u Ks = 14.3".

KPATKH A AHAJI3 U CPABHEHUE KATAJIOTOB

Hekotopsbie paboTbl 1o nepeornpeneieHnio BEKTopa
BpaiueHusi cucteMbl HCRF, cnenanHbie B nocnen-
Hee BpeMsi, CBUAETEbCTBYIOT O TOM, YTO MapameT-
pbl npuBsA3kH 3T0# cucTeMbl K ICREF, nonyyeHHbie
B pabote [ 3], TpebytoT yTouHeHUus1, TakKe yMecTHO
3aMETHUTb, YTO ODLUENPUHATASA MPAKTUKA HCMOJIB30-
BaHMUS APKUX OMOPHbBIX 3B€3]1 B 3a/1aUe pacrpocTpa-
Henus cucrembl HIPPARCOS Ha ciaGble 3Be3/bl
HeU30eXXHO NPUBOIUT K MOSABJIEHHUIO CUCTEMAaTHYEeC-
KUX OLIMOOK THMA ypaBHeHUe OaecKa, KOTopble 3a-
METHO UCKaXatoT COOCTBEHHbIE ABUXEHMUS CO31aBa-
€MbIX KATaIoros. DTo 00yCA0BJI€HO UCTO/IL30BAHH-
€M B KauecTBe TMepBbIX 3MOX MPU BbIBEIEHWU HOBBIX
COOCTBEHHbIX JIBHXEHWIA DAHHbIX HAOMIONEHUH U3
¢ororpadmuueckux 0630poB (Ipyrux npocTto Her),
nojiyueHHbIX B 50—80 roabl npowioro CTojaeTHs.
[Moatomy noaasnsioliee 6OMbLUIMHCTBO COBPEMEH-
Hbix KatanoroB cucrembl HIPPARCOS/«Tycho-2»
OTATOLLEHO 3aMeTHbIMU CUCTEMATHYECKUMU OLLIMO-
KaMU B COOCTBEHHbIX IBUXEHMUSIX.
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BaxHeillune XapaKTepUCTUKM COBPEMEHHbIX
CMCTEM KOOpAMHAT Mbl NPUBOAMM B TabiuLe.
3aech NpeAcTaBieHbl OCHOBHbBIE KATAIOTH CUCTEMbI
HCRE Cpenau kaTtanoros abcoNlOTHbIX COOCTBEH-
HbIX IBMXKEHMIA NpeacTasieH Takxe katanor XPM,
KOTOPbIH B OTHOLLUEHWHU COOCTBEHHbIX NABUXEHHUM
SIBNSETCS HE3aBUCHMOM peanu3auMeid BHerasak-
THYECKOH OMOPHON KBa3MMHEPLIMAILHOW CUCTE-
Mbl KOOPAWHAT B ONITUYECKOM W GIMXHEM MHppa-
KpacHOM auana3oHe. Kpome Toro, Mbl BbIMONHSIEM
CpaBHEHME ABYX He3aBucuMbIx peanusauuii ICRS
(XPM — UCAC3 u XPM — PPMXL) B onTHyec-
KOM JMana3oHe C LeJbI YCTAHOBJIEHUSI eOMHOM
OMOPHOW CHUCTEMbI IUTSI MHOXECTBA BaXXHEHLIMX
npunoxeHuid. Tak, Hanpumep, B KOCMOHAaBTH-
K€ ISl HAaBUraluMW U OPUEHTALMM KOCMHUYECKHX
anrnapatoB MCMOAbL3YIOTCSI ACTPOUHEpLIMATIbHBIE
CUCTEMBbI, OCHOBaHHbIe Ha 00pabOTKe U3MEpPEHUH
HE TOJIbKO KOOpPAMHAT ONMHOYHBIX 3Be3/1-acTpo-
OPHUEHTHUPOB, HO U [/ CUCTEM aCTPOOPHUEHTALIMU
C MaHOpPaMHbIMHM MPUEMHUKAMU U3Ty4YeHUs, DUK-
CUPYIOLLIMMU KAapTUHY HEKOTOPOro yyacTKa 3Be3/l-
Horo Heba. M3 cpaBHEeHUsl OTHOCUTENBHOIO pacno-
JIOKE€HMS 3BE3[ MNoJist B JaHHbIH MOMEHT BpEMEHH
C JaHHBIMM KaTajora, coaepxatierocs B 60pToBoM
KOMIIbIOTEPE, OMNpPEaessiioT OPUEHTALMIO KOCMU-
YecKOoro anrapara.

[MpuBeneHHbie B TabONMLIE 3HAYEHUS OTPaXaioT
rlaBHbIM 00pa3zoM ciyyaHble OLWMOKHU acTpo-
METPUUYECKHUX U (HOTOMETPUUECKUX TapaMeTpoB.
CTporo roBopsi, He BCe M3 MPUBEAECHHbBIX KaTalo-
roB SIBJSIOTCS OMOPHBLIMM cucTeMaMu. [lanee Mbl
paccMaTpMBaeM TOJIbKO TPHM KaTajora, OXBaTbl-
BalOUIMX BCe HEOO M BOCMPOU3BOASILIMX CUCTEMY
KOOPAMHAT Ha J1000# MOMEHT BpeMeHU. ITO Ka-
tasiorn UCAC3 u PPMXL, Koropbie MOKpbIBalOT
Bce HeOo U npeactasasiior cucteMy HCRF BrnoTs
no 20", a Takxke katanor XPM, npeacraBiasiiowmia
HE3aBUCUMYIO B OTHOLLIEHUH COOCTBEHHbIX IBUXKE-
HHUI CUCTEMY KOOpIMHAT.

Ha puc. | n 2 npuBeneHo cpaBHeHue cobCTBEH-
HbIX JBMXEHUWH oO0mMx 3Be31 KatanoroB XPM,
UCAC-3 u PPMXL B oTaenbHbIX [J10WanKax.
OueBuaHo, uto B Katajore UCAC-3 BHYTpM noJei
pa3mMepoM NMpUMEPHO 5 x 5° ecThb 3aMeTHbIE CUCTE-
MATUUYECKHE MCKaXEHUsI COOCTBEHHbIX JBUXEHHUN,
XOTs cpeHee 3HaYeHue COOCTBEHHbIX ABHMXEHHM
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OT MoJA K MOJiO BeAeT cebsi AOCTATOYHO IMIABHO,
Pa3pbIBbl Ha KpasiX MOJEH OYeHb BEJTMKU U IOCTUIra-
10T 40 Mc1/ros1. DTO HE CTOMb BAXHO A1 KUHEMATH-
HECKHX UCCNIEI0BAHH I, HO O4E€Hb KDMTHYHO 1S pe-
LICHHS acTpOMeTpUYecKuX 3anay. Hanpumep, npu
NO3ULUMOHHBIX HabmoaeHusx UC3, noTeHUMaIbHO
OnacHbIX actepounos (23], apyrux ten ConHeuHOoi
CHUCTEMbl HAONIIONEHUS BBLIMOJHSIOTCS MOC/EN0-

Hekotopsbie xapakTepucruxn katanoros cucremst ICRS

BaTe/IbHbIMU CEPUAMM Ha BUAMMBIX Ayrax NpoTs-
XKEHHOCTBIO OT 5 10 20° ¢ momouibio M3C-matpuu
B Hebonblux nonax. Hanuume cucrematuyeckux
VCKaXXEHUH 1MoJisi COOCTBEHHBIX NABUXEHUI B 1IU-
POKO MCnonb3yembix onopHbix Karaiorax (USNO
A2.0, USNO-BI, UCAC3) npuBOIUT B KOHEYHOM
MTOre K cylecTseHHbIM (10 200—1000 mMca) owwumb-
KaM NOJIOXXEHUH KOCMHUYECKHUX 0OBEKTOB.

Katanoru cucremsr ICRS,
KOJIH4YECTBO 00BLEKTOB

Juana3sox §;
Avana3soH dbnecka

Ouwnbka nosoxeHuit, Mca;
(3noxa)

Ownbka cobeTBEHHBIX

= Owmnbka 6recka
NBHXEHHH, Mca/ron 3

Kamanoeu cucmemst ICRS

Tycho-2[11] -90°...+90° 60 2.5 0.1
2.5 muH B<13.5m V+ (2000.0)
UCAC-2 [30] —90°...+40° 15—=70 1-7 0.1—0.3"
48.3 MiH R< 16" (2000.0)
UCAC-3[29] —90°...+90° 15—100 1—10 0.1—0.37
100.8 M1 R< 167 (2000.0)
USNO-A2.0[17] —90°...490° 500 (cpenHsisi anoxa B-, Het cobeTBeHHBIX 0.5m
526 man B<21" R+ R-HabnioneHuit) JBHUXEHUI
USNO-BI.0[18] =90°...+90° 200 Her oueHok 0.3—0.5"
1043 maH B<22" R+: [+ (2000.0)
GSC-2.3[15] —90°...+90° 200—500 Her coBerBeHHbIX 0.1—0.2"
945.6 MaH. B<22.5" R+;1+ (3noxa HabnoaeHMI) JABHXEHHI
PPMXL [22] -90°...+90° 80—300 7—15(N) 0.3—0.5"
910 MaH V<20 R+; I+ (2000.0) 15—30(S)
NPM-2[10] —23°,,.4+83° 200 6 0.2m
232 ThiC. B< 18" (2000.0)
XC-1[3, 6] =90°...+53° 40 1-2 0.5
856 Thic. B<21™ R+ (2000.0)
SPM-3[9] —45°,..=-25° 20—150 2—10 0.2
10.7 MaH V<17.5m (1991.25)
SPM-4 [28] -90°...—20° 30—150 2—10
103.3 maH V<17.57 (2000.0)
2MASS [24] —90°...+90° 100 Het co6cTBeHHBIX 0.03
471 MaH J<14.5" H+; Ks + (2000.0) JBUXEHU
Kamanoeu abeontomuvix cobemeennvix deuxcenuii
NPM-1[12] —23°...+90° 300 5 0.2m
149 ThicC. B< 18 (2000.0)
Pul-2[1] —5°...+85° 150—200 5—9 2
60 ThIC. B<16.5" (anoxa HabnwoaeHWi)
GPM [25] —25°...+90° 250 8 0.2—0.25"
53 ThiC. B<15.5m (anoxa HabmoneHHUIt)
SPM-2[20] —45°...=22° 20—150 2—-5 0.05
287 Thic. V< 18.5" (1991.25)
XPM |7, 8] —90°...4+90° 100 (N) 3-8 0.3—0.5"nna Bu R
300 maH B <22 100 (S) 5—10 0.03"nna J, H, u Ks
R+ J+; H+:Ks= (2000.0)
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Apg, Mcn/Ton

=30 L—m——F——— e —

< i
8, rpan

Puc. 1. 3HaueHMs1 pa3HOCTH COOCTBEHHBIX ABHXKEHWH MO
cknoHeHnto Ap st katanoros XPM — UCAC3 (a) u XPM —
PPMXL (6) B nnowanxkax paamepom 5 x 5°

Takxxe Xopolo BUAHO, YTO U COOCTBEHHbIE JIBU-
*eHus katasora PPMXL coaepxar cucrematuyec-
KME MCKAXEHMsl, XOTS BEJIMUMHA ITUX UCKAKEHUH
3aMeTHO MeHblie, yeM B UCAC-3, u gocturaer
5—10 mca/roa. IMons ans cpasHeHus ObLIM BbIOpa-
HBI c/iydaifHbIM 00pa3oM. B apyrux noasix Beauumn-
Ha MCKaxXeHMWit ObiBaeT B ABa pa3a Gonblue. Takum
00pa3oM, OUEBUIHO, YTO CUCTEMATHYECKHE OTKJIO-
HeHust S—40 mca/roa Ha maciiTadax ot 5° 10 aeciaT-
KOB MUHYT €CTh B 000MX KaTanorax.

B T0 ke BpeMsi U3 puc. 3 BUAHO, YTO COOCTBEH-
Hble ABMXKEHUs XPM He UMeloT TaKMX UCKAXEHH,
W Ce10BaTeIbHO, 9TOT KATaI0T KaK OMOPHbIA SBJISI -
eTcs 60J1ee NpeaAnoYTUTENbHBIM MPU MO3ULIMOHHBIX

72

Ap,,, Mc/TOIL

~30 Mt
255 260

T T T

2(ISS 2|70 o, rpazn

7]

Puc. 2. 3navycHHUa pa3sHOCTH COOCTBEHHBIX NBMXEHHUI MO
MPSAMOMY BOCXOXIEHHMIO Ap cosd i Katajoros XPM —
UCAC3 (a) u XPM — PPMXL (4) B Tex XKe nowaukax, uto
Ha puc. |

HabMOIeHUAX O0BEKTOB OKOI03EeMHOI0 KOCMUyec-
KOIO MNPOCTPAHCTBA U MOTEHUMAILHO OMAaCHbIX ac-
TEPOUJIOB.

Kak onucano B padorax [7, 8], ucnojb3oBaHue
TECTOB C NMPUBJICYEHHUEM TMOJIOXKEHMI KBAa3apoB MNo-
Ka3aJlo, 4TO Ha YPOBHE Heonpeae/JieHHOCTH Nnopsaaka
0.2 Mca/ron ans cesepHoit noaycepbl U HECKOJBLKO
XYXKe [UTsl I0KHO#M noaycdepbl cucteMa KOOpAMHAT,
3anapaembix Katanorom XPM (no kpaiHeid mepe
B obaactu ciaabee 157) apasgercs KMHEMaTHYeCKH
He Bpaualolleiicsa. B To ke Bpems uccnenoBaHue
katanoros cucrembl HCRF nokasbiBaer Halnuyume
OCTATOYHOIO BpauleHus npumepHo | mca/roa. On-
peaeaeHue napaMeTpoB B3aMMHOIO BpallleHM cle-

ISSN 156 1-888Y. Kocsmivna nayka i mexnoaoein. 2010. T. 16. No 6



Onopote cucmemsl KOOpOUHAM 8 COBPEMEHHOI acmpomempuu

W, MCA/TOI

; e L suheids
266 270 o, rpan
a

T T :
258 262

s, MC/TOI

—10 =3 0 5

Puc. 3. 3Hauenusi cobeTBEHHDBIX ABMXKEHUIT 1 cosd (a) v |,
(6) st katastora XPM B Tex e NIOLIAAKaX, 4To Ha pHc. |

naHo B 2010 r. Ha OCHOBE cpaBHEHMs CabbIX 3Be31
XPM u UCAC2 [2]. OueHKH COCTaBASAIOLIMX BEK-
TOpa BPALLIEHUsl OKA3aIUCh PABHBIMK O, ®, ©, =
=(-0.06 £0.15,0.17 £ 0.14, -0.84 £ 0.14) mca/ron.
OTMETHM TaKXKe OLIEHKY YIJIOBOH CKOPOCTH Bpalle-
Hust cuctembl HIPPARCOS oTHOCUTENIBHO KOOPIH-
HATHBIX CMCTEM, 3aaaBaeMbIX ademepuaamu DE403
u DE405, kotopas Gbuna nonyvyeHa B pabore [4]
M3 aHann3a HaboneHuii acteponaos: |o| = 0.94
+ 0.20 mca/ron, a KOMMOHEHTH! HAIEHHOTO BEK-
TOpa oKaszatuch paBHbiMU © = 0.12 £ 0.08 mcn/rox,
o, = 0.66 + 0.09 mcn/ron, o, = -0.56 = 0.16 mcan/
rofa. DTOT pe3yjasTaT BbIHYXKIAET CIeNaTb BbIBOL
0 TOM, 4To Aubo AMHamuueckue Teopun DE403 u
DE405 nyxnaioorcs B yJayylleHuHW, JudO cucTema
HIPPARCOS Hyxaaetcs B Monpaske.

3AKIIOYEHUE

Co3snanubie [TBCO B onTHuecKoM, HH(MpakpacHOM
M paaMoaMana3zoHe COCTaBASAIOT METPOJIOTHYECKYIO
OCHOBY TIPH PELIEHUU LIEJIOro psiia pa3jiMuHbIX 3a-
Jay acTpOMETpUH, reoU3MKH, KOCMOHABTHKU M
JIPYrUX CMEXHbIX Hayk. [lpuBeneHHOe cpaBHEHME
OMOPHbIX CUCTEM, PEAJTU30BAHHBIX KaTaJoramu
UCAC3, PPMXL u XPM, CBUAETE/NILCTBYET O TOM,
YTO HA CEroAHALIHWI J1eHb HauboJiee TOUHOM B Cy-
YallHOM M CHCTEMATMYECKOM OTHOLLEHHUSIX B ONTHU-
YyecKOM [1Mara3oHe JUIMH BOJIH sIBJSIETCSl CUCTEMA,
3agaBacMasl MoJIOKEHUsIMU U abCONIOTHBIMM cODC-
TBEHHBIMU ABMXeHUAMMU Katasora XPM B nuana-
30He oT 14 10 21”. DTa BbICOKO MJOTHAs CETKa He-
OGeCcHbIX KOOPAMHAT MO3BOJSET peluaTh LEAbId psid
MPUKJIAJAHBIX METPOJIOTUYECKUX 3a/1a4, B TOM YUC/e
caMble BaXHbI€ 3aaud KOOPAMHATHO-BPEMEHHOTO
obecrneyeHus CTpaHbl, TaK KaK BCE HABUTALIMOHHDIE
CHCTEMbl MPUBSA3aHbI K 3BE3AHLIM [1OJOXEHUAM.
Kpome toro, katasior XPM MOXeT ObITb HCIOJ1b30-
BaH Kak BBOIHbII KaTanor wis Oyaylmx KocMuyec-
KHX MUCCHIA, Harpumep st mpoekTa GAIA.
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P. N. Fedorov, V. S. Akhmetov, A. V. Shulga

THE REFERENCE COORDINATE SYSTEMS
INTHE MODERN ASTROMETRY

The basic principles for construction of modern reference
coordinate systems in astrometry are stated. The characteris-
tics of the main catalogues realizing the ICRS are presented.
Proper motions from the UCAC3 and PPMXL catalogues are
compared with ones from the XPM catalogue which is an in-
dependent realization of the ICRS in optical and near infrared
regions. The conclusion is made that the XPM catalogue as the
most precise one in a random and systematic senses should be
used for the majority of applied metrological problems.
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