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RESULTS OF OBSERVATIONS OF GEOSTATIONARY
SATELLITES AT TIEN SHAN AND ASSY- TURGEN
ASTRONOMICAL OBSERVATORY IN 2016

Abstract. A brief description of the equipment, methods of obtaining and processing of geostationary satellites
observations used in two observatories of Fesenkov Astrophysical Institute is given. In 2016 we held the support of
Kazakhstan communication satellites KazSat-2 and KazSat-3, as well as objects potentially dangerous for them and
the GSS’, information about which is outdated in our catalogue. The results of the work are provided.
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PE3VJIbTAThI HABJIIOAEHUI 'EOCTALIMOHAPHBIX
CIIYTHUKOB B TSHL-IIIAHCKOIN U ACCBI-TYPI'EHbCKOM
OBCEPBATOPUSIX B 2016 1.

AnHoranust. JJaHO KpaTKOE ONMUCAHKE MCHOJIb3YEMON ammapaTypbl H METOJUK MOYyUCHHs U 00paboTKH HAO-
TMOACHHUI TeOCTAIMOHAPHBIX CIyTHUKOB HA ABYX oOcepBaropmix Actpodmsmieckoro macrturyTa. B 2016r. ITposo-
JUIOCH COMPOBOKICHAC KA3aXCTAHCKHUX CIYTHUKOB CBs3H Kascar-2 w Kaszcar-3, 00bEKTOB, MOTCHIMATIBHO OMACHBIX
s zHux, 1 1ex ['CC, urpopMaimsa o KOTOPHIX B HAIIEM KaTaore ycrapena. [IpuBeacHsI pe3yIbTaThl padoT.

Kroueppie CJI0BA: TCOCTAMOHAPHBINA CITy THAK, MeTOAMKA HabmoacHwit, [13C-Matpuma.

ITpoBencHHBIE HCCICAOBAHMS SBISIOTCS MPOJODKCHAEM HammX paboT, CBSI3AHHBIX C COMPOBOXKIC-
HHEM aKTHBHBIX W TAacCHUBHBIX reoctanuoHapueix crnyTtHukoB (I'CC), cozganmeM mporpamMMHBIX
KOMIUICKCOB ISl PA3HOH KOMIUICKTAIlMH ABTOMATH3MPOBAHHBIX CHUCTEM IO TpHEMY H 00paboTke
KOOPAMHATHOH 1 ¢oToMeTpuueckoii nHpopmanun. B Hacrosmee Bpems ontuaeckue HadmoxeHus I'CC
nposoasites B Tsup-1lanbckoit 1 Accol-TypreHbekoit o0cepBaTopusix ACTpOQU3HICCKOr0 HHCTUTYTA UM.
B.I'. ®ecenkosa.

1. Pesynprarer Habmrogenuii I'CC B Tanp-Ilansckoii acrponomuueckoii oocepsaropuu (TIHAO)

C 2012 r. mabmoaenus 'CC nposoasres Ha teneckone «Leiicc—1000» ¢ TI3C-kamepoit Apogee Alta
U9000D9, [1]. OcHoBHBIC TapaMeTpbl CUCTEMEBI. AMAMETP TVIABHOTO 3¢pkana Teiaeckoma D = 1000mm,
otHOcHuTEIbHOC QOKyCHOC paccrosiaue F = 6580 mm, mone 3penus 19'.5x19'.5, macmrad 0".38/muxces.
Habop cBeToduabTpoB peammsyer cucteMy, OIM3KYI0 K CTaHIapTHOH (oTtomerprdeckoit cucteme BVR,
[2]. TTpu nposenernu HaOmoaeHui ['CC HCmonb3yeTcst peskuM ¢ BBIKITIOYCHHBIM YaCOBBIM MEXaHHU3MOM
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TENCCKONA (OMIPEACICHUE KOOPAUHAT U OLCHKA 3BE3JHBIX BEJMUKH) U C BKIIOUCHHBIM YACOBBIM BEACHUCM
(OLICHKA MEPHOAOB U3MCHECHUS IPKOCTH).

IMoapo6Gueie ceeacuust o nmyukre HaOmoacHuii ([TH) 8 THIAO (reoae3uyecKue U reOLCHTPHUCCKUC
KOOPAMHATH, IHArPAMMAa 3aKPEITOCTU TOPH30HTA, VCIOBHS HAOMIOACHHH rCOCTALIMOHAPHBIX CITYTHHKOB H
Zp.) IpUBEACHEI B Hatnew padore [3]. Tam ke mokaszaHo, 4Wro B J000OH MOMEHT BpPEMCHH 0OmIce
kommdecTBo kartajgorusuposanHelx ['CC, mnomamaromux B 30HY oO3opa IIH, mnpessimaer 600.
KauecrBeHHbIC HAOMIOACHUS. BCEX 3TUX OOBCKTOB C OJHOIO IMYHKTA HECPCATBHEIL, [OITOMY IMPOTPaMMa
padot 2016 r. mpeaycmaTpuBaia COMPOBOKIACHHE OTCUCCTBCHHBIX cryTHHKOB KazSat-2, KazSat-3 u tex
I'CC, xotopeie ¢ OOJbIIOH BEPOSTHOCTBIO CHOCOOHBI IPHOIMKATHCS. K HUM Ha OIMAcHOE paccTosiHue. B
3TOT CIIMCOK M3 TCKYHICIrO Karajora 6I:IJ'II/I BKJIFOYUCHBI 9 OTOXKACCTBJIICHHBIX HCYIPABIICMbBIX
JAUOPALMOHHBIX CIYTHUKOB Kiacca L1, u aBa o0ObeKkTa, KOTOPHIC B HACTOSAINCE BPEMs HCOIMO3HAHBI, HO
nHbpopMaIHs 0 HUX ecTh B HameM karanore. Bee st I'CC npeacTaBmsiror co0o KOCMUYECKUH Mycop,
HUMCIOT MAITBIH Apeiid mo Hoarore, HEOOIBPLINC HAKIIOHBL, SKCLHCHTPHUCHUTCTHL M ABIDKYTCS MPAKTUYCCKH 0
OpOUTC KOPPCKTUPYEMBIX AMIAparoB, 9YTO MOBBIMIACT BCPOATHOCTh OmacHbIX CcOmmxeHuid. [Ipu
IUIAHUPOBAHUN Ha6IIIO,Z[eHI/If/'I VYYUTBIBAINCh YCJIOBUA BUAUMOCTH H HeO6XO,I[I/IMOCTb PETYyISIPHOTO
obHoenenus Tekyiuero karaigora ['CC.

IMonyuacmas wHGOPMALKS BKIOYACT B CCOS IKBATOPUAIBHBIC KOOPIUHATHI, TCKYINHC MAPAMCTPHI
OpOUT, CPCAHMC 3BC3AHBIC BEMMHHBI U TICPUOIbI H3MCHCHHS OJICCKA COMPOBOKIACMEIX OOBCKTOB.

Ipeasapurensras obpadborka CCD-u300paKeHMIT NPOBOAMIACE MPOrPAMMAMH CIICLHHAIM3UPOBAH-
HOTO Takera it aHaigm3a actpoHommueckux maHHbix IRAF (Image Reduction and Analysis Facility).
KoopaunarHas uabopManus noryyeHa ¢ MPUMEHEHHEM MCTOJUKH, Pa3pabOTaHHON B HAIIEM MHCTUTYTE
[4], u cmemmanusupoBanHOoro maketa «Amekc-2» [5], (http://1fvn.astronomer.ru/instr/apex 2 2/). nsa
OTIPCICIICHHS TMAPAMETPOB CBI3H MEXKAY HaOMIOJACMBIMH OPSMOYTOJIbHBIMH KkoopauHatamu B CCD-
Kaape (X,y) U YIJIOBBIMH 3KBATOPHUAIBHBIMU KOOPAHHATAMH HA HEOC (@,J) MCHONB30BAICS YCTONIHBBIHA
BapHaHT 6-mapameTpudeckoro Meroaa TepHepa [6]. B xauecTBe 3Be3AHOTO Karajora — CO3AaHHBIH Y HAC
koMmnakTHei Bapuant karamora TYCHO-2 obwvemom 25 wmOaiir. CpenHssi KBaapaTHdeCKas OLIHOKA
OIPEACICHH JKBATOPHAIBHBIX KOOPAMHAT HE MPEBHINACT 2" MO MPAMOMY BOCXOXKACHHIO W 1" - mo
CKJIOHCHHIO.

[Mpu BBIUHECICHHN MAPAMETPOB OPOUT MPUMCHSIICA YCTOWYHMBEINA ANTOPUTM, OPHUCHTHPOBAHHBIA Ha
HAOJTFOICHISI HMCHHO TCOCTAI[HOHAPHBIX CITy THUKOB, €I'0 OCHOBBI U3JIOJKCHBI B padore [7].

B Teuenue 2016 r. mpoBeAcHBI TPH IHKIA HAOMIOACHHH, BBINOJHCHA 00paOOTKAa M aHAIU3 IOJY-
yeHHBIX cBeacHui. [lapamerper opour compoBokgacmbix ['CC, ux 3BC3AHBIC BCIMYMHBI M TICPHOMIBI
HM3MEHEHN Onecka mpuBeacHB B Tabmmmax 1-3 ama kaxgoro m3 ceaHcos. Mcmonp3oBanHBIE 0003HA-
YCHUSL. €, | — SKCICHTPUCUTCT M HAKJIOH IUIOCKOCTH OpOWTHI K ILIOCKOCTH 3KBaropa; Kopp. — kop-
pextupyemsiii (ynpasmiemstit) ['CC; Hpeiid. — apeiidyromuit I'CC; Prysp, Ay . — IEPHOI ¥ aMILIHTY A2
mubparpu (tonpko aost mopanuonusix ['CC); ABY — noarora Bocxogsimero yaiaa; APITI — aprymenr
nepures; m — 3BE3AHAs BEMunHa, Py, — OCHOBHOM nepuon uaMeHeHus 6aecka. OOBEKTEL C YCIOBHBIME
Homepamu NORAD Gonee 60000 HEOTOXACCTBICHBI, HO MX OpOUTanbHAs MH(OPMALUS €CTh B HAIICM
Karamore.

TaGmta 1 - Pe3ynpTaTh! aHanmza ceanca HaOmo ieHuit B peppane 2016 1.

HOMED Haspanue e i Prop A Tlonyocs JIBY API'TI m
NORA (cyrxm) | (rpam) (xM) (rpax.) | (rpam) (cex)
D
20836 Blok DM 0,00200 10°00' 913,9 454 42155,97 312,88 165.0 13.7 17.0
8357 Kosmos-775 0,00101 10°55' 868,7 39,5 42171,59 316,06 0.9 12.8 1.5
11648 Gorizont 0,00128 13°36' 830,3 333 42146.26 330,02 139.7 13 12
37749 Kazsat-2 0,00013 0°08' Kopp. - 42162,80 214,76 2492 11.9 -

28139 Blok DM-2M | 0,00175 9°59' 796,5 26,2 42147.96 42,57 198.3 13.0 | 11.0
12309 Comstar D-4 0,00040 14°31' 746,6 6,2 42166,51 346,50 274.1 11.1 | 23.9

9416 Raduga 0,00289 11°53" 7527 10,9 42163,66 319,80 280.65 | 13.5 | 13.0
10365 Ekran 0,00375 12°30' 799.8 27,0 4217811 322,64 266.8 122 | 31.0
39728 Kazsat-3 0,00004 0°02' Kopp. - 4216411 81,41 2336 10.2 --
65245 Hemssectnrrt | 0,00039 4054 Jlpetid. - 42404,72 329,06 1542 8,7 -
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