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AnaHOoTan s

PTT150 ¢ aneprypoii 1.5 M 0oTHOCHTCH K KJACCYy Majbix TeneckornosB. Omuako Giaromaps
COBPEMEHHOMY HABECHOMY 00ODYIOBAHUIO M MOJEPHU3AINN CUCTEMBI YIIPABJIEHUS YIAI0CH CO-
31aTh b HEKTUBHYIO U COBPEMEHHYIO0 MHCTPYMEHTAIbHYIO 623y aCTPOHOMUYECKUX UCCJIETIOBA~
uwmii. B crarbe npescTaBieHbl pe3yabTaThl MO3UIMOHHBIX, (DOTOMETPUUECKUX U CHEKTPAIBHBIX
HabmoneHnit Maabix Te1 COTHEYHONH CHCTEMBI, TIOJYyYeHHBbIE B XOJ€ BBITTOJTHEHUs MEeKTIyHA-
POJIHBIX IPOEKTOB. KoMILIeKCcHbIe HADIIOMEHNs, & TAKIKE BBICOKOE KAYeCTBO II0JIyYaeMbIX JaH-
HBIX BBIBEJIW TEJIECKOI HA JINJUPYIONIME TO3UIUU B CBOEM KJIACCE W CIE/IAU BO3MOMXKHBIM €ro
y4JacThe B Ha3eMHOM MO/JIEPKKE MEXKYHAPOIHBIX KOCMUYECKUX TTPOEKTOB, TakuX Kak GATA

n SRG.

KuarodeBbie cyioBa: acTepouibl, 3(heMepuIbl, MACChHI, CIIEKTPHI, (POTOMETPHSI.

BBenenue

Omnpenenenre opOUT, HATIPABIECHHUA OCH U TIEPUO/IA BPAIIEHHsI, OIIEHKA MACC, TLIIOTHO-
CTH W COCTAaBA aCTEPOUJIOB HA OCHOBE MO3UIMOHHBIX, (DOTOMETPUIECKUAX U CIIEKTPAIIb-
HBIX HAOJIIOJEHNN ABIAETCA BaKHEHIEH M WHTEpecHeHIel mpobaeMoil COBpeMeHHO
actpornomuu. HecMoTpa Ha 3HAUYUTENLHBIN WHTEpEC MCCIeIoBaTe el K U3YUEeHUIO Ma-
Jibix Tes1 CONTHEUHO CHCTeMbI, UMEIOIIIECs] IKCIePUMEHTAIbHbBIE JTAHHbBIE HEOTHODOIHbI
U HEJOCTATOYHBI, a PeIleHne YIOMSIHYTON TpoOjeMbl W 33734, B HEE BXOISAIINX, Ta-
Jgeknu or 3aBepineHnsd. HeoOXonuMo mpoao/KeHne MCCAeIOBAHUN, BEIAYIUXCA B ITOU
006J1aCTH, TIOCTAHOBKA HOBBIX IPOEKTOB (HA3EMHBIX M KOCMUYECKUX) PEATU3YIOIIUX Ha-
Oop OoJsiee TOYHBIX W OTHOPOMHBIX HAOJOIATEHHBIX TAHHBIX. BBICOKHE TpeOOBaHUsI
K UMEIOIUMCST JIAHHBIM 0 YKA3aHHON mpobJieMe MperbsaBiIsgioTcs npu (DOPMUPOBAHUT
CIIUCKa 00bEKTOB HABIIOIeHNI 71 TOTOBAIIErocsa kKocmuueckoro npoekra GATA (Global
Astrometric Interferometer for Astrophysics) [1, 2]. lannbie, nojyJyeHHbe B pe3yJibTare
TAKUX UCCJIEI0BAHUN, HEOOXOMMMbBI TAKKE [TPU PEIIEHNHN 331849, CBA3AHHBIX C IPOOIeMOit
aCTEPONUJHON ONACHOCTH.

C momenTa ycranoBku temeckona PTT150 mjis moBblimerust TOYHOCTH (DOTOMETPU-
YECKUX, TIO3UIUOHHBIX U CIIEKTPAJIbHBIX U3MEPEHUI HEMPEPBIBHO MPOBOISTCS WHCTPY-
MEHTAJIbHbIE U METOANYECKHE YCOBEPIIEHCTBOBAHNS, KOTOPKIE TIO3BOIIIN PEAJn30BaTh
MPAKTUYECKN BCE JTOCTOMHCTBA BBICOKOKAYECTBEHHOW ONTHKM W MEXAHUKHU TEJIECKOTIA,
[PUBECTH WHCTPYMEHT K COBPEMEHHOMY BHIY. LeCTHPOBAHNE YCOBEPIIEHCTBOBAHUN U
HOBBIX OMIIUI BBIMOJIHAJIOCH B TIPOIIECCe HADIIOMIEHNUH TI0 aCTPOMU3NIECKUM U ACTPOMET-
PUYECKUM MPOEeKTaM. B 9acTHOCTH, BBICOKYIO TOYHOCTD [IJIsi TTO3UIIMOHHBIX HAOIOIEHTH
yIaI0Ch TIOJITBEP/IUTH MPU BBITIOTHEHUN TPOEKTA TIO OMPEJETIEHNI0 CBA3W ONTHIECKOM
U PAJIUO OMOPHBIX CHCTEM KOODIWHAT. 371€Ch MO3UIMOHHDbIE HAOIIONEHUS ONTHICCKUX
KOMIIOHEHT BHETaJAKTHIECKUX PATUONCTOYHUKOB OBLIN BBITIOIHEHBI C TOYHOCTHIO, TIPe-
JIEJIbHOM J1Jisl HA3eMHbBIX acTPOMeTpUYecKux Habionenuii [3].
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Bricokaa actpomerpudeckast Tounocth PTT150 ctumynmupoBaia HaIaao TPOEKTA
[0 OIPEJEJCHUI0 MACC ACTEPOMIOB AuHaMudeckum meroaom [4]. Poromerpuyeckue uc-
CJIeZIOBAHNMS aCTEPOUIOB TAKXKE OKA3AJINCH BECbMA TOYHBIMU U MMOKA3AJN BO3MOXKHOCTH
omnpemenennst byecka ast 00beKToB 10 17 ¢ Tounocthio 10 0.01™ u a1t 00BEKTOB 10
20™ ¢ rounocthio o 0.05™ [5].

Pazpaborannas B 2011 r. HoBas yruiauTa cuctembl yrpasienns PTT150 nozsonmia
OCYIIIECTBUATH BEJIEHUE TEJIECKONA 10 3a/IaHHON TPACKTOPHUH, U OJIAroaps 3TOMY CTAJIO
BO3MOXKHBIM BBITIOJIHEHNE CHEKTPAJIbHBIX HAOIIOAEHNN OBICTPO ABUKYIIUXCH ACTEPOU-
JIOB.

1. WHcTpyMeHTHI

Actponovuueckuii 3eprasbabiii Teseckon A3T-22 ¢ aneprypoii 1.5 M 6bLT U3rOTOB-
sien JIeHUHrpaACKuM OnTUKO-MexanudeckuM obbemaunenuem (JIOMO) mno zakasy Ka-
3anckoro rocyiapcrsentoro yausepcurera (KI'Y), Bropeiv u3 cepun A3T-22. Tlepsbrit
reneckon 6b11 u3rorosied JIOMO mo 3akazy MOCKOBCKOTO TOCYIAPCTBEHHOTO YHUBEP-
curera u ycraHoBjeH B Hauase 90-x rogoB XX B. HA BBICOKOTOPHOI obceppaTopun Maii-
TaHak, Y30eKnCTaH.

B 1995 r. mexny KI'V, UacturyToM KocMmmdecknx mccaenosanuit Poccuiickoit aka-
nevun mayk (MKW PAH) u Komurerom no nayke i rexuuxe Typrmun (TUBITAK) 6b110
JIOCTUTHYTO COTJIAIIEHNE U TIOANUCAH JOTOBOP O cOBMECTHOM 2(-JIeTHEM HCIIOIb30BAHUN
kazauckoro reneckona A3T-22. Bpems paGorsl Ha Teeckore ObLIO MOAETEHO MEXK Y
YHaCTHAKAMH 3TOTO MeXKyHAaPOTHOTO JOTOBOPA B MPOMOPITNN: TUBITAK — 40%, KT'Y
- 45% w UKW PAH - 15%. B cooTBeTCTBUM ¢ JOTOBOPOM TEJIECKON OBLI yCTAHORJICH B
Typenkoit nanuonanbuoit o6cepsaropuun (TUG) B 1998 1. Ilepsbie nanubie Habiomneruit
6buta mostydenst B 2001 1 u B 9ToM ke roay A3T-22 nmonyuwn odunuanibHoe HATMe-
HOBAHWE: POCCUUCKO-MYPeuKrut nosymopamemposwviti meaeckon — RTT150. Teneckon
uMeeT ONTUYIeCKyYi0 cxemy Puuam— Kperbena; mis Hay9IHOrO 000pPYIOBaHUS MTPETYCMOT-
pensl 1Ba dokyca: dokyc Kaccerpena ¢ pasmnanbiM paspenennenm (F/8; F/16) u dokyc
Kyns (F/48). ®okyc Ky/3 ¢ moMoIbio 3epKasl BbIBEIEH Ha BTODPOI 9TayK 3aHUs Teje-
CKOIIA B M30JIMPOBAHHYIO KOMHATY, /i€ YCTAHOBJIEH SIIEIbHBIA CIEKTPOMET].

B nacrogmee Bpems ucnonb3ytores cucreMbl /8 u F/48. OcnoBHbIe onTrvecKne n
rabapuTHBIE XapPAaKTEPUCTUKY Npubedenbl B Tabs. 1. Ha puc. 1 cxemarwdecku mokasaH
X071, Jiydeit st 060uX (HOKYyCOB.

[Iyuok ceera, OTpaKeHHBII OT TJIABHOTO 3epKaja 1, OTparXKaeTcs OT BTOPUIHOTO 2
n ¢poxycupyerca B pokyce Kaccerperna 3. Poxyc Kymd cTpouTcst ¢ MOMOIIBIO CHCTEMBI
JIMArOHAJIBHBIX 3epKait 4, 5 u BropuuHoro 3epkana F/48.

1.1. HaBecHble IpuGOpHI

Cnexmpomemp nuskozo paspewerus — TFOSC (Turkish Faint Object Spectrometer
and Camera ) gBjiseTcsi MHOIOLEJIEBbIM UHCTPYMEHTOM U UCIOJB3YeTCs KaK g 110-
JIy9€Husd TPAMBIX W300parkeHnii, TAK W B KA9eCTBE HU3KOIUCIEPCHOTO CIEKTPOMETPA
(puc. 2); ycranosiuen B dhokyce Kaccerpena F /8.

OcHOBHBIE XapaKTEPUCTUKHU 1 000pPYAOBaHKE Tpudopa:

® NPUEMHUK U3AYueHUus — oxaaxkaaemast azorom [13C-kamepa Fairchild 447, dop-
Mar 2K x 2K, pa3mep mukcenss 15 p x 15 p;

e y2.a060€e noae 3perus — 13 X 13 yri. muH, snemenT paspemterus 0.39 yri. cek;

® 1nabop 2pudm — MOKpbIBaeT ontrydeckuii quana3zon A = 330 < 1200 um c pasperre-
mrnem R = 200+ 5000;

o AaMNbL 044 KAAUOPOSKYU CNexmpos — TAJOTeHOBast, HeoHOBast, Fe-Ar u renuesas
JIAMIIBI;
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Tabdn. 1
OcHOBHBIE XaPAKTE€PUCTUKHU TEJIECKOIIA

IlmameTp r1aBHOTO 3epKaJia 1500 mm
DokycHOE paccTOsiHUE IIaBHOrO 3epkaja | /3

TToKpBITHE TJIABHOTO 3epKajia Al + Si02
Iuna TpyOsI 4970 MM
HuamMeTp IeHTPaJIBLHOIO0 OTBEPCTUS

TJIABHOTO 3€pPKaa 580 MM

DKBATOPUAIbHAA MOHTUPOBKA

MonuTHpOBKa TeaecKora
BUJIOYHOTO THUITA

Bec 37T

- F/8,F/16,F /48
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Puc. 1. Cxema xoma aydeit gisa ¢oxyco Kaccerpena n Kyms B Teneckorre PTT150

e nabop Puasvmpos — UBVRI (cucrema Beccens), ugriz (cucrema SDSS), Ha, Hf3,
OIII, SIT u psin ApyruxX y3KOMOJOCHBIX (DUIBTPOB B JIUHUAX ¥ B KOHTHHYYME.

[Mputop TFOSC umeer Tpu Kojeca st GUIBTPOB: HA 5, H U & MOCATOIHBIX MECT
COOTBETCTBEHHO, & TAKIKE OJIHO KOJIECO JJIf TPU3M, KOTOPOE PACIOJIOXKEHO B Mapaj-
senbHOM myuke cBera kamepbl TFOSC. [lnsa nonyuyeHus IIUTEIbLHBIX IKCIO3UIUI B
ocHacTKy npubopa nobasyeH (GoKaIbHBINA 0MCETHBIM ABTOTHI. YPABJICHAE MEXAHUI3-
vamu TFOSC, a Tak:ke IpUEMHUKOM W3]y YeHU s HHTEIPUPOBAHO B CUCTEMY YIIPABJIEHUSI
resieckoniom PTT150. [Iporpammuoe obecnedenue (I10) no3sosser aBroMmaru3upoBaTh
doTomeTprieckue HAOMIOAEHUS Ha JaHHOM mpubope. B Hacrtodmee BpeMsa OCHOBHAA
JacTh Habmonennii Mannix Tes CosHeunoii cucreMmbl Benonusercs ana TFOSC.

Ipubop npamvir usobpasxceruli — TPEIHAZHAYEH JIsi TO3UIIMOHHBIX W (DOTOMETPU-
vecknx Habmoennit. [Tpubop ycranosnen B dokyce Kaccerperna F /8 n Takke ocHamen
odcerubiv dokanbubiM aprorugom (puc. 3). IIpuemuukamu usiydenus npubopa dBiis-
1oTca Kamepol, usrorosiennsie dbupmoit Andor Technologies (www.andor.com):

e Kon DW/36 — npenma3HaveHa i TOJYyYEHUS TPAMBIX, MPENU3UOHHBIX ACT-
poMeTpuUecKuX U (HPOTOMETPUYUECKUX CHUMKOB; 3JIEKTPOHHO-OXIaK naemas (1o —90°C
or okpyxKamwomeii remneparypsl) 2 Kx2 K TI3C-kamepa ma ochose [uina (hupMbl
Mapxkonu ¢ pasmepom nukcens 13.5 p x 13.5 p. Ilome 3penus B dokyce ycTaHOBKU

8.2 X 8.2 yrm. MuH ¢ 37eMeHTOM paspernenns (.24 yri. cex;
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Puc. 2. TIpu6op TFOSC na komabie rnasuoro 3epkana PTT150

o Xon DU-888 — npeanasunadena g noaydennus HPOTOMETPUYECKUX PAIOB C BbI-
COKUM BPEMEHHBIM PA3PEIICHUEM; 3JIeKTPOHHO-oxIaxkaaemas (10 —90° C oT okpy»xkaro-
mieit remneparypsi), 1 K x 1 K TI3C-kamepa ¢ TeXHOJOTHAME 3JI€KTPOHHOTO Y MHOXKEHUS
curnana (EMCCD) u pasmepom nukcesa 13.5 px 13.5 p. Ilose 3penusa B dokyce ycra-
uoBku 4.0 X 4.0 yrui. Mmun ¢ ssiementoMm paspemtenns 0.24 yri. cek. Munnmanbuoe Bpems
OJIHOH 3KCHO3uInu nopsaaKa 1 Mc, n300pakeHue BCero moJisd CO CINTHIBAHUEM BCEX dJie-
MEHTOB MATPHUIIBI MOYXKET OBITH MOJIYUYEHO 0 8 pa3 B CEKYyHIY. YMeHbIIeHHe 00JIacTh
CYUTHIBAHUS U TPUMeHeHre OWHHUHTA MOYKET COKDATUTH BPeMsl CIYUTHIBAHUS KaZpa C
MaTPUIHI JI0 3HAYeHni opsanaka 1 + 3 mc.

g muoronserHoi doTomerpun npubop obecnedern Habopom dbuabrpo UBVRI
(cucrema Beccens) u ugriz (cucrema SDSS).

1.2. Cucrema ynpaiaerauns PTT150

3HAYNTEIbHBIE YCUINS OBLIH TPHUJIOKEHBI K YCOBEPIIEHCTBOBAHUIO, 8 TOYHEE K CO-
37IAHUI0 CHCTEMbI YIPABJIEHUS TEIECKOIOM, MOTOMY YTO CHCTEMA yIIPABJIEHUS, KOTO-
poii m3HAYATBHO OBLT ODOPYIOBAH TEMECKOI, ObLIa KpaiiHe MPUMUTHBHON W OTpaHN-
9eHHOH O CBOeil pYHKIMOHAJILHOCTHA. B cBOEil MTaTHOW KOMILIEKTAIUH, IOy I€HHON
OT TIPEANPUATHSA-U3TOTOBUTEST U TOCTaBIeHHoi Ha obcepsaropuio TUG B 1998 1., Te-
JIECKOIT MMeJI TOJBKO PEeIeHYI0 JIOTWKY, 0DeClednBaOIIy0 MOIa9y NMUTAHUS HA Teje-
CKOII, PYyYHOE BKJIIOYEHNE W BBIKJIIOYEHNE MPUBOJIOB 110 YACOBOMY YTJIy U CKJIOHEHUIO,
py4HOe yupasjienue npuBojamu HOKycupoBKu u GanancupoBku (60K-cxema ITaTHOR
cucreMbl yupasieaus Ha puc. 4). Orcyersl 1010KeHus TeaecKona, GoKycupoBky u Ha-
JIAHCUPOBOYHBIX TPY30B OCYIIECTBJISINCh BU3YATbHO MO CebcuHaM. [IOHSTHO, 9TO B
TAKOM COCTOSTHUH TeJIECKON OBbIJT MAJIONPUTOIEH s BBITIOJIHEHUsT HAOIOIEHN C CO-
BPEMEHHOI HaBeCHOU HaydHO anmaparypoii. [loaToMmy HaMuU /1 CUCTEMBI YITPaBIeHUS
PTT150 6buin onpesesienbl OCHOBHBbIE (DYHKIMH, W /Ui PEATU3ANUU STUX QyHKIUI
HA OCHOBE COBPEMEHHBIX KOMILIEKTYuX oT (pupm-usroropureseit Advantech, Atmel,
Fastwell, Omron u np. K HacTOAMIEMY BpeMeHH Pa3paboTaH KOMILIEKC allapaTypbl U
ITO. 3mech ke HYKHO OTMETHUTH, UTO HCXOJIHYIO AIMMAPATHYIO 0a3y, HECMOTPS HA TO
YTO OHA MODPAJLHO yCTapesa, MepeesibiBaTh HEe CTAJN U3 CJEIYIOMNX COOOparKeHMil.
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Puc. 3. IIpuGop npambrx nzobpakenwii (Andor)

=10V =27V
AN A A
~220V
— " Cranuusa Crannus Cranuua
IR0V 34 Cranuua
PacnpemeleH A :’ aETo MERAHHIMOB HACOBOTrO
MHTAHEA ca) Tpy6El BENEHUA
W —(CPI) (cMT) (CB)
Crargua
YIpaBIeHHA B v R
iCY) . P
CraHuua Crasuua Crasmus
Crasgus CHAOBOTO CHIIOBOTO i
tpororuga TpHBORA MPHECHKA cm::::::
(CPT) o d no o BI()C CB)
(Cnd) (Cnc)

Puc. 4. Cucrema ynpasnenus teneckorom A3T-22; mrarHas KOMILIEKTAIUA

Bo-nepBoix, norpeboBannch ObI OUeHb OOMBINNE MOHTAXKHBIE PabOTHI, mepenaiika coTeH
KabeJieil, pa3beMoB; BO-BTOPBIX, IITATHAsS peJieiiHas JOIHKa OKA3aJach BECbMa YCTOM-
YUBOI K TPO30BBIM pa3psiiaM, YTO BEChMa, aKTYaAJbHO i BBICOKOTOPHON 00CepBaTOpun
TUG.

Ocnosnvie pynryuu cucmemsvt ynpasaenus PTT150:

® ABTOMATHUYECKOE HABEIEHUE TEJIECKOIA MO 33JaHHBIM KOOPIUHATAM C TOYHOCTHIO
(annaparnoii) we Menbiuie 0.15 yrui. cex, onpejesisieMoOil OITUYECKUM KOJOBBIM JIATYH-
KOM;

® TUIMPOBAHUE IO 3BE3IE C TAKOM YKe aIlMapaTHON TOYHOCTHIO; B KAYECTBE JTATINKA
paccoriacoBanus ucnonb3yercs [13C-kamepa B rraBHOM (DOKYyCe;
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® KOpPeKIus 3a pedpPakiuio B 3aBUCUMOCTH OT 3€HUTHOTO PACCTOSHUS KaK TPU
HABEJIEHWH, TAK U [PU THAUPOBAHUMY,;

® KODPEKIIMs HABE/IEHUs 33 HYTHE B 3aBUCHMOCTHU OT IMOJIOXKEHUs TPYObI;

e aJIropuTMUYecKas (IporpaMMHast) KOPPEKIus nedeKTOB IJIABHOM MIeCTePHY;

e yrpasjieHne (pOKYCHPOBKON U aBTOMATHIECKAsT KOPPEKITHs TeMITePATyPHOI 1edo-
KYCHUDOBKH;

e ympaByieHre OAJAHCUPOBKOW W BO3MOMKHOCTH €€ KOPPEKIWH B 3aBUCHMOCTH OT
[TOJIOYKEHUS TEJIECKOIIA;

® TEMIIEPATYPHBIH KOHTPOJIb KOHCTPYKIIUU TEJIECKOIA U MOJIKYIOJHHOTO ITPOCTPAH-
CTBA;

e (hbopMHUpPOBaHUE HEOOXOIUMBIX CUTHAJIOB JIJIST 9aCOBOTO BeJIEHUs, CHHXPOHU3AINN
paboThI 3/IEMEHTOB TEJIECKOIA U YIIPABIEHUS HABECHOU HAYYIHON Armnaparypoii;

® HEKOTOPbIE BCIIOMOTaTe/bHbIe (DYHKINN, TAKUE KAK PEATn3alins TOCIeI0BATE b~
HOCTH TPOTIETYD BKIOYEHN S / BHIKIIOYEHUSA TEIECKOIA U €10 CHCTEM, YIPABIEHUE KPbITII-
KaM¥ 3epKaja u T. II.;

e yIpaB/eHne KynojoM (KOHTPOJb COOTBETCTBHs M KOPPEKIUSA a3UMyTa IIEJHU 110
a3uMyTy TPYOBI, YIPABICHUE CTBOPKAMHU);

e obOecredenmne yaoOHOM KOHCOMH 11 HADIIOMATEs;

® 3amuch U XpaHeHue nHMOPMAIUH O TEKYIIEM COCTOSHUN TEJIECKOTIA;

e oDecriedenne BO3MOXKHOCTH YIPABJIEHUs TEJIECKOIOM B PEXKUME YIAJIEHHOTO JI0-
CTYIIA;

e coxpaHeHue HeoOXOAUMO# nH(OPMALUK O TEJIECKOIE U YCJIOBUAX HabmoaeHui (B
FITS-3aronoBkax KaapoB) [uis JanbHeiiniell o6paboTKu JaHHbIX.

Cmpyrxmypa cucmems ynpasaenus. Cucrema yupasienus PTT150 B ubiaeraeM ee
BHUJIE MPECTaBIgeT cOO0i MPOrpaMMHO-ANMAPATHBIN KOMIUIEKC W COIEPXKUT JIEMEH-
ThI, PADOTAIINNE B «XKECTKOM» PeaJbHOM BpeMeHHU. B To ke BpeMms IJis pearm3aiiun
y1006HOTO, MHOTO(YHKIIMOHAJBHOIO TEPMUHAJIA — PADOYUNX OKOH HADJIIOIATE TS, IS WC-
MOJTb30BAHUST TTPOTPAMMHBIX CPEJICTB MOIEPYKKH HAYIHBIX MTPUOOPOB, mjisd 3¢ deKTrB-
HOTrO jJocTyna K ¢aiimam, 6a3zaM JAHHBIX, HHCTPYMEHTaM WX 0OpabOTKH HEOOXOIIMO
HMeTh MHOTO33/Ia9HyI0 IarTdOopMy, Ajad KOTOPOH mpejaraercd Hambosee IMupPOKUil
CIIeKTp MOMOOHBIX cpeacTB. [loaToMy, 09eBUIHO, HYYKHO UMETh JBe MaIaT(dOPMBI: OIHY
PEAIbHOTO BpeMeHu C WHTepdelcHbIMU 1 (DYHKIINOHAJBHBIMY AMMAPATHBIMU MOJIYJIs-
MU, B3aUMOJEHCTBYIOIUME C YCTPOUCTBAME TEIECKOMA, IPYTYI0 — OOIIEro Ha3HAYEHNUSI.
B kauecrse nepsoii Mbl ucnosnb3dyem DOS (npoueccop PCA-6186 paboraer non DOS):
Y/IOBJIETBOPSET BPEMS PEAKIINY HA TTPEPHIBAHUSA, & TAKKe 00ECIIEYCHHOCTH OECIIITATHBIMHI
npaiieepamu. A B kadectBe BTopoit — Windows, kak rauboJsiee MPUBBIYHYIO CPey s
6ompiieit vactn Habmogaresneit. CBA3b MeXKIY 3TUMH TIATGHOPMAMI OCYIIECTBIISAETCS
IO CeTEBOMY TIPOTOKOJTY. BJIOK-CXeMa CHCTeMBbI YIIPAaBJIEHUsT TEJIECKOIOM MPEICTABIeHA
Ha pHcC. 5.

Kontponnep mna paboTbl HEMOCPEACTBEHHO C ANMApPATYpPOH MOCTPOEH, KaK OBLIO
OTMEYEHO, Ha aaTdOopMe PeajbHOr0 BPEMEHHM U BBLIMOJIHAET IEPBbE AecaTb (MyHK-
Uil cUCTeMbl yIpaBJIeHWUs Yepe3 IMTaTHbe CTaHIUKU Tejieckona. AnmaparHas Oasza —
IPC610: nporeccopubiit Moayas PCA-6186 mtoc (byHKIMOHATBHBIE MOJLYJIH, 00ECTICYH-
BalOIINe CUTHAILHBLIA nHTepdeiic, midpoBoil U aHAIOTOBBII BBo,u/BLIBo,u. OcranbHbre
SJIEMEHTBI — CTAHJIAPTHBIE [T€PCOHATbHBIE KOMIBIOTEPDI, CHAOKEHHBIE KOHTPOJLIEPAMEU
HABECHBIX PUOOPOB U JIONOJIHUTEIbHBIMU MOAYAssMuU 0T dhupmbl Advantech s npeod-
pasoBanus HHTEPQEHCOB.

Ipozpammnoe obecnevenue CUCTEMBbl yNpPaBICHWsS MpecTaBisieT cobOi pacrpee-
JIEHHOe TIpuJioXKeHue. B3anmogeiictBue Mexay pasnuaabivu momayiasmu 110 ocymecTs-
JIFeTCs Yepes JIOKAIbHYIO CeTh ¢ ucnoJb3oBanueM nporokosia TCP/IP. O6as apxurek-
Typa u B3aumo/ieiicreue paznuydnbix dacreii [10 mpegcraBiaensr 6JI0K-cxeMOil Ha puc. 6.



170 PU. TYMEPOB U1 /IP.

FORyCHPOERR Famancmporsa ONIOFF momye
Tenme paTyVPHER KOHTPOIE ARTOTHT
I I 3485
F3485 I
CTaHmapTHER: HHTephefcEl
TCPIB( coaeT)
> Real-Time xorrpomep PCA-6186 (IFC-610)
R5232 ]
AHAMOTOEREH H LG ROFOH FEON/EREDDT
CHICPO HIGAIRUT Haremerse TpyOEL
YCTpOHCTE TEleCKITA
T 1 pps
T !
10 MH=
L5l GFS CHICOOFHALEA
HABECHED: MRHOONOE
T Realtime platform
|, Kon(DW43s) = Vimpasmerne
EYTINIOM
R3485
> Dion(DUBEE} * ~ICRIP I
Teprmman
I TEOSC | =
Fasel mansen: (5010
JeIme CIRETPOMETE  +—

Jorane san ceTs oficepsaropis / Hureprer

Puc. 5. Baok-cxema cucremsl ynpasiaeanst A3T-22

[Mporpamma AztClient obecnieunBaer paboTy TepMuHAIA HADIIOIATEs B JII0OO0H TOU-
Ke JIOKQJIbHOH ceTu (pacupejiesieHHas KJIUEHT-CePBEPHAs apXUTEKTYypa) U B3auMOeii-
CTBYeT ¢ HADOPOM CEPBEPOB, TAKKE 3AMYIIEHHBIX HA PA3JIMYHBIX KOMIBIOTEPAX U pea-
JIU3YIOMIUX KAYKIBIA CBOK YaCTh (DYHKIIMOHAJIBHOCTH CUCTEMbBI YITPABJICHMUSI.

Ocnosnvie baoku I10 cucrembr yrnpasienns PTT150:

1. AztServer — cepBep, KOTOPBIl OCYIECTBIIAET B3aUMOAEHCTBUE C YIPABIAIONIEH
mporpaMMoii peasbHoro Bpemenu Ha DOS-marivbe, TO3BOJSIET CIEIATH HAEKHOE CO-
MpSyKEHNe MEXKJTy MUKJIOTPAMMON KECTKOTO PeabHOr0 BPEMEHU yIPABJICHUS Alapa-
TYpO#l U «IIJIABAIONMIMMES> BO BpeMeHH mporeccamu Windows.

2. DomeRPC — cepBep ynpapjenus KynoJjioMm - 00eCednBaeT B3auMOIeHCTBIE ¢ KOH-
TpoJsiiepoM KymoJa depe3 COM-mopT, mpenocTasisist KINEHTCKOM mporpaMme y100HbIiHi
COM-unrepdeiic aisg ynpaBaeHust KyIoJIOM.

3. Meteo — cepsep, cuuTbiBaionwii nHMOPMAINIO C CANTA METEOCTAHIIUN U TIPEOD-
pasytomuii Hyuble nanabie u3 ¢popmara HTML B nabop ceoiicte COM-unTepdeiica.
[Monyuennnie manubie Meteo coxpansier B 6a3e JAHHBIX U MTE€PEIACT KJIUEHTCKUM TIPU-
JIOYKEHUSIM.
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Puc. 6. Biok-cxema nporpammuoro obecmevenus: cucteMbr yupasienns PTT150

4. Intrbase Server — mraTHbI cepBep 0a3bl JAHHBIX, PEATU3YET OOMEH JAHHBIMU
KJIMEHTCKUX MPUIOKEeHuit ¢ 6a30ii.

5. RemoteFITSRepair — cepsep, oTBeuaer 3a Moamdwukaimio 3arogoskos FITS-
Gbaiiion, MOTYyYEHHBIX HA PA3JUYHBIX HABECHBIX TPUOOPAX.

6. SoundSrv — cepBep 3BYKOBOIrO CONPOBOXKIEHUS, 0DECIIEUNBAET 3BYKOBOU MHTED-
deiic mporpammbr AztClient.

7. MaximSrv — cepsep, nossoasiomuii nporpamme AztClient paborars ¢ COM-
obbekTaMu yaasieHHo# nporpammMbr MaxIm.

8. LogServer — mporpamma, OTCJIEKUBAOIIAS W MTUTIYIIAS B JIOT PA3JIAIHBIE BHY TPEH-
uue coobitust AztClient, ucnonb3yercst st OTJIAIKU U JIMATHOCTUKU HEUCTTPABHOCTEH.

CepBepbI IPEICTABAAIOT CODOM MHOTOMOTOYHBIE TPUIOKEHUS U UMEIOT CXOXKYIO ap-
XUTEKTYPY.

Js obMeHa JAHHBIMY MEXKJIY MPUIOKEHUSIMHU, UCIOIb3YIOMAMU PA3JIUIHbIe TL1aT-
dopmbr (uverores B Bugy Windows u Linux), KOTOpble 00€CIEUNBAIOT TTOJIb30BATE b
ckuii nHTEp(Eic HABECHOTO HAYIHOTO 0D0OPYIOBaHNs, HEODXOIUMO HEKOTOPOE CPEICTBO
B3anmMogeiicTBusi. OHO JOMKHO OBITH JOCTATOYHO MPOCTHIM ¢ TOYKHU 3PEHUST COCTABUTE-
JIS CIIeHAPHUsI COBMECTHOI PabOTHI TENIECKOIA W HAYIHOTO OOOPYAOBaHMA, ITOOBI 0bec-
MeYUTh HEOOXOIUMYI0 THOKOCTH HACTPOWKHU BCEH CHCTEMbI JJid PEIeHrs] KOHKPETHBIX
HaOTI0IATeNBHBIX 3a1a49. U 3/1ech OBLIO MPEIJIOKEHO U PEATTN30BAHO PEIIEHNE HA OCHOBE
CBSI3KUW COKETa U KOMaHIHOTO TTPOTOKO A — moaMHOKecTBa XML, Mexay paznuaasivu
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Puc. 7. Benenue obbekTa 7482

NpUIOKEHUAME, DYHKITHOHAPYIOMUMHE TIOJT, PA3TAIHBIMA 111aT(hOpPMaMu, YCTAHABIUBA-
eTCsl CTAaHIAPTHOE COKETHOE COEIMHEHUE C HCIOJIb30BAHUEM TPAHCIOPTHOTO TTPOTOKOJIA
TCP. /lanee, npuio:keHne-KIUeHT (DOPMUPYET 3ampockl, odopMieHHbE B Buae XML-
JIOKYMEHTOB OIpeeJIeHHON CTPYKTYpPhI, ¥ OTIpaBJsier HA cepBep mo cokery. Cepsep
npuanmaer XML-tekct, pacmmudpoBbIBaeT ero, npeodbpasys B CBOe BHYTpPEHHEE Mpe/I-
CTaBJIEHUE, BBIMOJIHAET 3AMPOC ¥ OTIPABJISAET KIUEHTY 10 COKETY cepuio oTBeToB. O1-
BETHI Cepeepa TakkKe oopmieHb! B Bumge XML-T0KyMeHTOB ONpeaeieHHON CTPYKTYPHI.

Biaromapst BIMOTHEHHBIM Pa3pabOTKaM MO CUCTEME YIIPABIEHUS TEJIECKOTa CTAJN
BO3MOXKHBIMU TOJTHOIIEHHBIE HAO/IIOEHUS C UCIOJIb30BAHUEM BCEX HAYUIHBIX MPUOOPOB,
Bxogux B komiieke PTT150; Habironenns MOTYT BBIIOJIHATHCA B PEIKUME YIATEHHO-
IO IOCTYTA, a TAKYKE B ABTOMATHIECKOM PEKUME 110 3apanee chOPMUPOBAHHOMY CITUCKY
0OHEKTOB.

BrinosiHenne mpoekToB, CBSI3aHHBIX ¢ (OTOMETPUYECKUMHU U CIEKTPAJHHBIMU Ha-
OMFONEHUSIMEA  aCTEPOUJIOB, CTUMYJIMPOBAJIO DPEATUIAINI HOBOW (DYHKIWM — BEIEHUE
TEJIECKOIa, 10 33JaHHOM TpaekTopuu. HeobXoanMyro TOYHOCTH BEAeHUsS OOECTIeTUBAECT
AJITOPUTMUYECKAS KOPPEKIHs TTOTPEITHOCTEH MEXaHUKHU TeJIECKOIA, JATIUKOB U jud-
depentnmaabHON pedpaKIum.

Ha puc. 7 B kauecTBe npumepa MpuBeneHO m3o0pakerne obwekTa 7482. OcobeHHO
aKTyasbHA JMaHHAas (DYHKIMS TPU BHIMOJTHEHUN CIIEKTPATBHBIX HAOJIFOIeHUI Ha TPUOOpe
TFOSC, n0ockoIbKY MO3BOJISIET YAEPKUBATD ACTEPOUL Ha IEIU CIIEKTpOMeTpa (IupuHa
menn 2.5 ) Gonee 10 MUH, 9TO IO3BOIAET MOTYIATH BHICOKOKAYECTBEHHBIE NAHHBIE JIJIST
obbexkToB 10 16™.

2. PesyabTaTrhl HabgI0meHMit

Acmpomempua. Actpomerpudeckue HAOMIOIEHUS MPOU3BOIATCS IS YTOUHEHUST
seMepu T ACTEPOUIOB U OTIEHKH MACC HEKOTOPBIX W3 HUX JUHAMUIECKAM MeTo70M. [Iist
MOJIy9€HAs] TOYHBIX OJOXKEHNH HEGECHBIX 00 BEKTOB, HEOOPEMEHEHHBIX CyIIECTBEHHBIMI
CHCTEeMaTHIECKUMHU OIMMMUOKAME B KA4eCTBE OMOPHOro Karauora ucnoab3osaica UCAC2,
a ¢ nogsaerueM ciaenytoniux Bepcuit — UCAC3 u UCAC4 — npuMeHAIuCh U OHHU.

Awnanms pasHocTeil MOMOXKeHNHT 00HEKTOB MOTYIEHHBIX W3 HAOTIOIEHN 1 BhIUUCITE-
uuit (O — C), a Takxe morpemuocteil enunudnoil pasaoctu (O — C'), BLIMHCIEHHBIX
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Puc. 8. Pacnpenenenne Bemmanu (O — C') mo obenm KOOPIMHATAM ACTEPOUIOB, KOTOPBIE Ha-
omogaaucs B 2008-2012 rr.

no cxomumoctn 3uavdennii (O — C') BHYTpH Kaz10ii cepuu (BHYTPEHHSIs TTOTDEITHOCTh
HabJII0/IeHui ), CBUAETEJILCTBYET O XOPOIIEeM KadecTBe HADJIIOICHUIl aCTepOUIOB, B TOM
gucse u commxatonuxca ¢ 3emieil (AC3), uro noxreepxkaanT rpaduki, IPUBEICHHbIE
Ha puc. 8 u 9. U3 puc. 8 Buuno, uro pasuocru (O — C) miua acrepougos u AC3 ne
npepbimaor 0.7”7 n 0.4” mo npsMOMy BOCXOMKICGHUIO W CKJIOHEHWIO COOTBETCTBEHHO C
sipHOM KoHIeHTparmeii (O — C') Bosne Hyns. [losiBieHre cCpaBHUTENBHO GOJIBINNX 3HA-
genuii (O — C) 1jisi HEKOTOPLIX aCTEPOUJIOB, He Bxoagimx B cnucok AC3, eme Tpebyer
cBoero obbsacHerns. 3ameTHo Gonbinmii pazbpoc (O — C)a no cpasuenuio ¢ (O — C)o
st AC3 13 HaIero crmcka MOXKHO O0bICHUTH BHIOOPOM OObEKTOB HAOIIONEHUH, HMe-
IOIUX 3aMETHOE JBUXKEHUE 10 MPSMOMY BOCXOXKIEHWIO, UTO TPUBEIO K PACTSIKEHIIO
u300pakeHuil Mo ITOH KOOPAUHATE U YBEJIMUEHUIO OImMuOKY nx u3mepenuii. Kpome toro,
9T 00BEKTHI UMEIOT HEMPOIOIKUTEILHY HCTOPUIO HAOJIIOIEHNU, UTO CKA3bIBAETCS HA,
[JIOXOM 3HAHUU UX OPOUT U, COOTBETCTBEHHO, yBesaudenuu pazunocreit (O — C').

s acrepouioB u3 cnucka Haiero npoekra (Ha puc. 9 obosnadennr kak TMIT —
u30paHHble MaJible MTaHeThl) ¢ 6JaeckoM 10 17™ mouTn Bee ommbKyr HABIOIeHUIT JTesKaT
B mpegenax 0.1” w mpakTHUECKW HE 3aBUCAT OT 3BE3AHON BEJWYWHBI, UTO CBUICTEIIh-
cTByeT 00 OTCYTCTBUH ypaBHeHUs Ojiecka B HaOoAeHnsx acrepouaos Ha PTT150. s
nabmogenanii AC3 ommbku Bo3pactator 10 0.7” 1o obemM KOOpAMHATAM, 9TO CBA3AHO
CO CJIOKHOCTBIO M3MEPEHNil MPOTIKEeHHBIX n300parkenuit. B mambHeimemM mpu uCmoab-
zoBanmuu Gosiee coBepinennoit Texuuku 06paborku [13C-KaIpoB MOKHO HAAEATHCS HA
MOBBIIIIEHNE TOYHOCTH W3MEPEHNH TaAaKUX H300paskKeHuii.

Domomempuasa. Ins xapakrepucruku PTT150 B poTOMETpHIECKIX UCCTCIOBAHNSIX
mMasibix Ter CoTHeTHOH cucTeMbl BO3bMeM HaOII0IeH s B3aUMHBIX TIOKPBITHI €CTECTBEH-
HBIX CryTHUKOB ¥ pana. Habmogennsa nposoauaucek B 2007-2008 rr. B paMKax MexK 1yHa-
POIHON KaMIanuu, B OJAronpUATHBIN Tepruos, OJIU3KNi K PABHOJAEHCTBUIO Y PaHa, KOTO-
pbIil mpoucxoaut pa3 B 42 roga. Baanvusie cobbiTust 6b1mu ipeapbraucienst mist PTT150
B IMCCE. B pesyabrare 0buI0 3apeructpupoBano 2 cobbrrusi: 14 asrycra 2007 r. —
zarmenne O6epona YmOpuenem u 4 siuapst 2008 r. — 3armenue Mupauast Apuasiem.
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Puc. 10. Habnonenns B3anMHbBIX MOKPBITHH criyTHHKOB Y pana Ha PTT150: a) 3armernme Obe-
pona Ymbpumenem (7/1s cpaBHEHM: MOKA3aHA KpuBad 0JecKa CIlyTHUKA Apuass); 0) TOKPBITHE
Mupangsr Apwsnem (s CpaBHEHWsS TOKa3aHa KpuBas Omecka crnyTHmka Twranwms). [lyHk-
TUPHOH JINHMEH TOKA3aHBl MOMEHTBI MUHUMYMOB, tpeasbrancieHHbix B IMCCE gns PTT150,
KPAaCcHOM JInHe# — MOJTOHKA KPUBOH OJIeCKa TayCCHUAHON s OIpesesieHns HabII0MaeMOr0 M-

HUMYyMa COOBITHS

Habmomenns nposoanauck B osoce 1 ¢ pazpermennem 2 ¢ ¢ nomornsio IT3C-mpuemanka
iKon (DV436). B nuddepennuanbuoii poroMerpun OnopHbIM HCTOYHUKOM ABJISIICH CAM
Ypan. Ha puc. 10 npusenersr Kpusbie 6s1€CKa /118 BBIMIEONMHCAHHBIX COOBITHI.
Cnexmpaavuoie nabarodenus acmepoudos. BBon B HabmogaTeIbHbI KOMILIEKC 110-
ayTopaMeTpoBoro Temeckona PTT150 HOBON BO3MOXKHOCTH — BeIE€HUS TIO 3aJaHHOM
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Puc. 11. Orpaxarensubie cnekrpor AC3 433, 1036, 1917 u 8567

TPAGKTOPHUH — TMO3BOJIAET IJIUTEILHO HKCIOHUPOBATHL HEOECHBIE OOBEKTHI ¢ OOMBITHMN
cOOCTBEHHBIMHU IBUKEHUSIMN W C MUHUMAJIbHBIMU MOTEPSIMH CHTHAJIA, B OCOOCHHOCTH
acrepounbl, commkaomuecs: ¢ 3emaeil. CrnekTpanbHble HAOMIONEHUS acTepPOUIOB Ha,
PTT150 npoomumuce 10 u 12 aprycra 2011 1. B mosHOIYHME, a Takxke 13 OKTaOpsi
2012 r. ¢ nomompio npubopa TFOSC. Tomyuensbr orpaxkarenbubie crieKTpbl gy AC3
433 (dpoc), 1036 (Tanumen), 1917 (Kyiio) u 8567, a Takke jjid ps/la aCTEPOUJIOB [JIAB-
HOIO I0sICa C BUAUMBIMHA 3Be3AHbIMU Beuunaamu or 10.5™ 1o 16.5™ u coOCTBeHHBIMA
nerskernsiMu ot 20 1o 160 yrot. cex /.

CreKTpbl OXBATBIBAIOT BHAMMLIH mmamaszon or 3500 mo 9000 A ¢ paspermennem
R 600. /Ins cpaBHeHusi Ka4ecTBa CHEKTPOB € aCTEPOMIAMHU M3BECTHBIX KJIACCOB (433,
1036 u 1917) nposenenbl cuekrpaibhbie Kiaaccudukamuu B cucreme SMASS. Buepsoie
onenen crnekrpanbubiii Kirace AC3 8567 — knacc Q. Ha puc. 11 mokasanbl crekTpbl
AC3; noarouka cnekTpos (KpacHas CILIONIHAs JTMHUSA) MPOBEIEHA HA OCHOBE IPOrDaM-
MbI, Hamucanuoit Ha IDL, B KOoTOpOII MCMONB3yeTcs cpe/iHee pacrpeiesieHue SHEePTun
JUTST KAXKJIOTO CIeKTPAJIBHOTO Kitacca. [IyHKTUpHAsS KpacHasi JUHUS - CPeJHee pacipe-
JIeJIeHre SHEePIUH TAaKCOHOMHUIECKOrO KJIAacCa JAHHOrO acreponad. Mmeercs HeOOIbIOE
OTJIMYME B OMPEIETCHNN TOIKIACCA, HO B IEJA0M TPHUHAIIEKHOCTH TOMY HIH HHOMY
KJIACCY XOPOIIO BBIAEPKUBACTCA JarKe P TaKOH MOATOHKE.

3. BriBoanr

[Mpusenennnie pe3yabraThl HAOTOIEHNI, XapakTepuctuku Tejeckona PTT150 u ero
000pyZOBaHNs JEMOHCTPUPYIOT OY€HD XOPOIIHE BO3MOKHOCTH JJI BBITIOJHEHUS TPOEK-
TOB, CBA3aHHBIX C KOMILIEKCHBIMY SKCIEPUMEHTAIHHBIMYU HCCJIETOBAHUAMY MAJIBIX TEJ
CosHedHOM cHCTeMbl, BKIIIOYasi aCTPOMETPHIO, (DOTOMETPHIO U CIEKTPATHHBIN aHAJNS.
OHAKO HYKHO OTMETHUTD, UTO JIjisi BBIMIOJTHEHNS] TAKOTO POJIA TPOEKTOB He BCETIA €CTh
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HEOOXOIMMBIE CHEIUATNCTHI BHYTPH OIHOTO ACTPOHOMHUYECKOTO KOJIIEKTHBA. [loaToMy
nepsbie npoekTbl KI'Y BoimosHammncs copmecTtHo ¢ HukomaeBckoil acTpOHOMUYECKO
obcepBaropueil (Ykpauna). 3areMm K y4acTUIO B IIPOEKTE NPUCOEJAUHUIUCH TYPELKUE
kostern u3 TUG [6]. A B mocsentee Bpemst B cBsizu ¢ npubankennem Muccnn GATA
MHTEPEC K UCCaeaoBanusM Maabix Teq Comneunoii cucremsbl, mposoguMbiM Ha PTT150,
nposiusn dpaniysckue komaern n3 IMCCE /Paris Observatory [7], u Hamm coBMecTHbIe
paboTnl 66111 0OPOPMIIEHBI B BHIE YETHIPEXCTOPOHHETO MEXK, TyHAPOIHOrO npoekTa “IJP.
Observations and Study of the Small Bodies of the Solar System before and During
GATA”. Brarogapsa TakOMy COTPYAHUYECTBY HA CETOJHSIIHUN JEHb MOJYYEHO TOYTH
9000 IT3C-kanpos (1 COOTBETCTBEHHO MOJIOXKeHM) 115t 6ostee yem 180 acTeponos; mjist
30% n3 HUX CIeTaHBI OICHKH OJIECKA W HAYATHI CIHEKTpaIbHble Habmomenus. Ha ocHo-
Be ITUX JIAHHBIX MOJIYUEH CBOIHBIN KaTasor mojoxkenuii B cucreme ICRS u Gecka B
cucreme I:xorcona— Kasumca —Beccens.

B 3akstodenun ciieayer OTMETUTD, U9TO MPAKTUYECKH BCe pabOTHI HA TEJIECKOIIE OCY-
mecTBaAsAnuCch mpu nomaepxkke PODU (mpoekTer Ne 02-02-17076-a, 05-02-17637-a, 08-
02-00704-a u 12-02-00461-a), rpantos AH PT, a Tak:ke 9acTUUHO YKPAMHCKUX TPAHTOB.

Asropsr 6maromapsar Harmonanbayio o6cepBaTopuio TUBITAK (Typuus), Uucru-
TyT KocMmuueckux wucciaegopannii PAH n Kasanckuil dbenepaibHblii YHUBEPCUTET 3a
[O/IIEPXKKY B HCIOJIb30BAHUE POCCUICKO-TYPEIKOTO MOJIYyTOPAMETPOBOIO TEJIECKOIA
PTT150.

Summary

R.I. Gumerov, I.M. Khamitov, G.I. Pinigin. RTT150 Telescope in International Research
Projects on Small Bodies of the Solar System.

RTT150 with 1.5 m aperture belongs to the class of small telescopes. However, due to
modern scientific equipment and improvement of the telescope control system, it became
possible to create efficient research tools that meet all the requirements of modern astronomical
experimental investigations. This paper presents the results of positional, photometric and
spectral measurements of small bodies of the Solar System, obtained in the course of interna-
tional projects. The possibility to carry out complex observations and to obtain high-quality
data has ensured the telescope a leading position in its class and allowed its participation in the
ground-based support of international space projects, such as GAIA and SRG.

Keywords: asteroids, ephemerides, masses, spectra, photometry.
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