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ACTPOMETPUYECKOE NIPUBOPOCTPOEHHME B HAO
I'A. ITunueun

MonepHu3amus CyIIECTBYIOIINX M CO3JaHHE HOBBIX, Oojee
COBEpUICHHBIX MHCTPYMEHTOB IPOU3BOAMIIACH BCETAQ, MOCKOJIBKY
TOYHOCTh OTIpeIeNiCHHUs] KOOPJMHAT HEOECHBIX OOBEKTOB CBSI3aHA C
KaueCTBOM HHCTPYMEHTOB, Ha KOTOPBIX OHH BBITIOIHAIOTCS. B pemennn
atoit pobiiembl HAO mMeeT GombIie 3a1eibl, B OCHOBE KOTOPBIX
nexar Tpanunuu I[IynkoBCKOW MKOJIB acTpoMeTpuu. OMBIT
aCTPOMETPHUECKUX pabOT MOKA3bIBACT, YTO MPAKTHUECKU HA KaXJIOM
WHCTPYMEHTE POBOJHUTCS MOCTOSTHHAS paboTa [0 MX MOJEPHU3AINH 1
YITy4IIEHUIO OTAETBHBIX y370B. [ [pHHITMIIAIHHO HOBBIE HHCTPYMEHTHI
W METOABI CO3/IAIOTCS 1O WHHUIIMATHBE HOBBIX HAYYHBIX 3a7a4 U
WHTEPECOB Ha OCHOBE aHaiu3a pabdoThl CYIIECTBYIOIIEH
WHCTPYMEHTAJILHOM 0a3bl.

B HacTosiet ctaTbe paccMOTPEHBI OTAEIbHBIE KPYHHbBIE
pabotrsr HAO B acTpoMeTpudecKoM MPHOOPOCTPOCHUH, TTOCKOIBKY
BOIIPOCHI 110 YCOBEPIIEHCTBOBAHUIO TOTO WJIM HHOTO WHCTPYMEHTA U
pudopa JETATBHO OCBEIIEHBI B PsE CTaTel COOpHUKA.

1. JenutenbHas Jadoparopuss HAO

B nagaie 70-X Tog0B BO3HHKIA HEOOXOMUMOCTE PECTaBpaITH
METAJUTMYECKUX JTUMOOB MEpPHUIMAaHHBIX U BEPTHKAJIBHBIX KPYTOB,
CBsI3aHHAS C TOSBICHUEM (DOTODIEKTPUIECKHX OTCUYETHBIX CHCTEM,
KOTOPBIE MOTJIM paboTaTh MPHU XOPOIIEM KadyecTBE M300paKeHUI
mTprxoB. B HukomaeBckoit 00cepBaTopuu sl MPOBEACHUS TAKMX PadOT
Obu1a opranu3oBaHa B 1973 roay 1abopaTopust BHICOKOTOYHBIX YITIOBBIX
VM3MEPEeHHI W 3aKyTJICHBI JBE YHUKAJIbHBIC JNEUTEIbHbIE MAaIIuHBI
TKF-1000. PaboTel M0 WX OCBOCHHWIO BO3TJAaBUJI HHIKCHEP
A.N.JIo6anoB. 3a nBa roja ObLIO MOATOTOBICHO MTOMEIICHHUE W OHA
W3 JeTUTENbHBIX MAalliH yCTaHOBIIEHA B TEPMOCTATHPOBAHHOM
MOJBaTbHOM TIOMEIIEHUH TJIABHOTO 3JaHUsI 00CepBaTOPUH Ha
crenuanbHoM pyHmamenre [2].

IIpo6uBIe paboTHI 1O ACIICHUIO JTMMOa OBUTH TIPOU3BEACHBI B
1974 roxy Ha TuMO€E IEPEHOCHOTO BEPTUKAIILHOTO Kpyra OpTenss HAO
(D=240mm), KoTOpbIC MMOKAa3aJIM XOPOIIIee Ka4eCTBO MITPUXOB H
BBICOKYIO TOYHOCTPH JAeNeHuil. B 3TOT ke mepnosa ObUTH OCBOCHBI
METOZBI JOBOJIKH IMOBEPXHOCTH JTUMOa 1O HEOOXOTUMON YMCTOTHI.
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B 1976 rogy Hauanack yHUKaJbHas paboTa 1Mo IEJICHUIO ABYX
nmuM060B MepuauanHoro kpyra Pemcompma HAO. IIpeaBapurtensHo
MPHUILIOCH MepeobopynoBath AeiauTeabHyo Maimuay TKF-1000,
yBeIU4IuB JorycTuMblil quametp ¢ 1000 mm 1o 1220 mm. [puannoi
3TOM PabOTHI MOCITYKUIIO TO 0OCTOSATENECTBO, YTO HAPYKHBIN AHAMET]P
mum60B MK Peniconbaa cocrasisn 1219 mM. Jlenenue 1uMO0B ObLIO
ycrentHo 3apepiieHo B 1977 romy. Ux nccnenoBaHus, IPOBEICHHBIC B
1978 romy mmokasaiu yMEHBIIICHHE OITMOOK HOBBIX ICTICHUH, BEICOKYIO
YHCTOTY MOBEPXHOCTH CEPEOPAHON MOPOKKH [2]. DTO MO3BOIISLIO
HaJxesThcsl Ha 3P(QEKTUBHOE MPUMEHEHHE QOTOIIEKTPHICCKUX
OTCUETOB, YTO U MOATBEPAUIIOCH Tociie MoAepHu3aiuu MK Pencosnba.

B 1978-79rr. mpu HOBOM PYKOBOIHUTENEC JTabOopaTOpHUH
H.A .WabkuB OBLIM BBIIOJHEHBI HEOOXOIUMBIC PabOTHI MO 3allHUTe
cepeOpsHHBIX TUMOOB OT aTMOC(HEpHBIX BO3JICHCTBUI C TTOMOIIBIO
CIIeIMaNIbHBIX JIaKoB. PazpaboTaHHbIE €10 METOAMKH ITO3BOJIUIN
COXPaHUTh KA4eCTBO CEPEeOPSIHHBIX qopoxkek 1umMO0oB MK Pencosbaa
B XOpomeM COCTOSHWU B TeueHuu 10 set. Jnga m3MmepeHus
OTpakaTeJbHOH CIMOCOOHOCTH NLIM(OBAHHBIX MOBEPXHOCTEH B
naboparopuy ObLT CO3/IaH CIIEIHATIBHBINA (POTOAIEKTPUUECKHUN IPUOOP.

B nauane 80-x romop naboparopueil ObUIM BOCCTaHOBIICHBI
TUMOBI MepUAMAHHBIX KpyroB Omnmecckoir obcepBaToOpuu u
oocepBaropuu 'AUIIL, nmpon3BeaeHO HCCICNOBAaHNE KaueCTBA U
TOYHOCTH UX JCICHUM.

B mocnenHue mATh J€T CBOETO CYIIECTBOBAHUS JIA0OPATOPHS
BBITIONH:IA PabOTHI MO MOATOTOBKE METOAWKH JIEJICHHUS TUTAHOBBIX
TMO0B. BeIOop THTaHa Kak MaTepuaia Juisi TMMOa OCHOBBIBAJICS €TI0
XOPOIIMMH aHTHKOPPO3HUOHHBIMU CBOWCTBaMH. OCHOBHBIE yCHIIHS
naboparopuy ObLTH HATIPABJICHBI HA Pa3pa00TKy TEXHOJIOTUH ITH(OBKU
TUTAHOBBIX IMMOOB 1 U3TOTOBJIEHUE OTCYETHBIX MUKPOCKOIIOB TSI HHX.
PesynpraTom 3THX paboT CTal0 M3TOTOBIEHHE €AUHCTBEHHOTO
tuTaHoBoro aumboa st [AO YkpauHsbL.

B 1986 roay 0bLIO HPUHATO PEUICHHE HCIOJB30BaTh MPHU
W3TOTOBJIICHHH HOBBIX MEPHAMAHHBIX KPYroB 0ojiee COBEpIICHHBIC
crekisiHHBIe TUMOBI AO «Apcenamn»(Kues), B pe3yiabpTare 4ero
nmaboparopusi MPeKpaTuiIa CBOe CyIIeCTBOBAHHE.

158



2. U3MepeHHe acTPOHEraTHBOB

Co3aHne KaTaloroB MOJOXEHWH HEOECHBIX OOBEKTOB IO
¢dororpaduueckuM HaOMIONCHUSIM HEBO3MOXKHO 0€3 aBTOMATH3AIMH
nporiecca uamepenus acrpodororpaduii. Coznanue aBTOMaTHYECKOTO
npudopa, MO3BOJSIFOIIETO OMPEACISITh TOUHBIE KOOPAHHATH 0OBEKTOB
Ha (OTOIIACTUHKAX C BBICOKHMM OBICTPOJIECHCTBHEM CTall0 BeChbMa
akTyabHBIM B 1970-e Tomel. Pemenue 310 3a1a4u cTayio MO CHITY
KOJIJIEKTUBY 0OCEpBATOPHiA, B COCTaB KoTOporo Bxoamia 1 HAO.

[lepBrie nmen 0 CO3MaHMU aBTOMATHYECKOTO MpuOOpa st
(hoTOMETPHUECKNX M KOOPAUHATHBIX M3MEPEHHI acTpOHEraTHBOB
TTOSIBIUTHACH B Hadasie 70-X TOI0B B KOHCTPYKTOPCKo# rpymire AOD KI'Y,
pykoBogumoit O.E.IllopaukoBeiM. [lepBoHadansHO B HEE BXOMMIIH -
A.B.Ceprees, P.1.I'ymepon u mozauee - B.b.Kankos, H.11.Makcynos,
®.I" AronoB. Unes pa3paborku Takoro mpubopa Oblila aKTUBHO
noaaepxkana npodeccopom I1I.T.XaOuOymIuHbIM, OBIBIIMM TOTAA
MPOPEKTOPOM 110 HAy4YHOH paboTe M 3aBeayIOIUM Kadeapoi
actponomuu KI'Y. [TorpebHOCTD B MprubOpe MUKTOBATIOCH HATHIHEM
OOJIBIION CTEKJIAHHOW Oubnuorexku acrpodororpaduit B AOD u
MHTCHCUBHBIMH (hoTOorpadudeckumu HaOmoaeHUsIMH Kak B AOD, Tak
1 Ha 3eNIeHIyKCKOM cTaHIu AOD U B SKCIICTUITUX.

IlepBrIit paboumii BapumanT npubopa, HazBanHOTO MAH
(M3MepuTeNh acTPOHETAaTHBOB) OBLT MOCTPOCH Ha 0a3ze CEpUHHOTO
npubopa YUM-21, KoTOpbIii ObLT J0000PYI0BaH IBYXKOOPIUHATHBIM
IIaroBBIM MIPUBOIOM KapeTKH ¢ (DOTOTUIACTHHKOMN; TOYHOE ITOJIOKEHHE
KapeTKu ONpeAeNsioch C IOMOINBI0 JBYX CKaHHUPYIOMIHUX
(hOTOINMEKTPUUECKUX OTCIETHBIX MUKPOCKOITIOB, KOTOPBIE OTCUNUTHIBAIIN
mrraTabie mkansl YUM-21 [°]. Ha stom nputope O.E.IIopHUKOBBIM
u A.B.CepreeBsIM 0TpabaThIBaIMCh IPUHITUIIEI PaTHATHFHO-YTIIOBOTO
CKaHMPOBAHMUSL, JIEYKAIIHE B OCHOBE ONTUKO-3JIEKTPOHHOTO aHATU3aTopa
n300pakeHus MmMoJs (OTOMIACTHHKU, KOTOPHIE 3aTeM OBIIH
WCIIOIH30BaHbl B TMOCIEAYIOMNX, 00JIee COBEPIIEHHBIX BapHaHTaX
NpuOOpOB. YHUKAIBHBIC, BRBICOKOTOYHBIC ONTHYECKHE DIEMEHTHI
JIAaTYMKOB 3TOM W MOCIEAYIOIUX MojeNell MPUOOpPOB CO3aBaINCh
B.b.KankoBsiM. Pe3ynbrarsr, momy4yennsie Ha MAH oka3zanuch BecbMa
BIIEYATIISTFONTIMHE: KOOPAWHATHAS TOYHOCTH OKOJIO OIHOTO MHKPOHA,
MIPOU3BOAUTEILHOCTE - 60jiee 100 3Be3 B yac.

[lonyuyennsle naHHble yOEOUIN 3aWHTEPECOBAHHBIX JIUII
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(komuccnuro AcTpocoBeTa M TpeacTraBuTened KazaHckoro omntuko-
MEXaHHYECKOTO 3aB0JIa) B TUIOJIOTBOPHOCTH M PEaM3yeMOCTH HJIEH,
3aJI0KEHHBIX B TPUOOP, B BEICOKOM HAYYHO-TEXHIUECKOM ITOTEHIIHATIE
paspaborunkoB. B pesynprare yero ¢ KOM3 ObLT 3aKIIFO4UEH JOTOBOP
Ha pa3paboTKy B U3TOTOBIICHHE Majion cepun mpuoopos MDO-461 (B
nocnenctBun «ITAPCEKy). 3aka3daukoM BBICTYIHJI ACTPOCOBET.
Pa6oter mo NPO-461 6sum HavaTel B Ka3zanu, a pOMOIKEHEl H
ycmenrHo 3aBepineHsl B Hukomaese mociie mepexoma u3z AOD B
Huxomaesckoe otmenenne ['AO (¢ 1992r.- HAO) O.E.lllopuukoBa u
A.B.Cepreesa B 1979 rony.

Ilepuon ¢ 1979 mo 1987 rox Obl1 HarbOoJIee HHTCHCUBHBIM H
pe3ynsratuBHBIM. B 1981 romy Ha 22-# acTpoMeTpHyecKoi
koH(pepentm (AW nonokeH TeXHUIECKH mpoekT nprudopa UDO-
461, mpeaCTaBISIIOMNNA MOTH(PUKAITAIO W3BECTHOTO KOOPAMHATHO-
H3MEPUTETBHOTO TIprbopa «Ackopekopm» [*1°]. B nHoss6pe 1982 6pit
IMOCTPOEH U MCIIBITaH OMBITHBIN 00paserr 3Toro mpubopa. [ToapodHoe
OTIFICaHMe y3JI0B U IIporpammHoro obecreuenust UPO-461 npuseHo B
psame crareit ['7 13 1], Ha ucnprtanusax OeHCTBYIOIIETO MaKeTa
mpubopa UDO-461 nonyueHno cpeanee ObicTpoaciicTBre okono 400
3BE3]] B Uac; MOTPENTHOCTh U3MEPEHUS KOOpAWHAT He Oonee 1 MKM, a
nrameTpoB - 0.3 MxM. B 1985 roxy Ha 23-if acTpoMeTpudeckoit
koH(pepenuun (I1yaKoBO) M310KeHBI 0COOCHHOCTH aJIrOPUTMOB U
nporpaMM 0OpabOTKH C TOYKH 3PEHHS 00ECTeUCHHs YCTONUYUBOCTH
ABTOMAaTHUYECKOI0 pexxuma pabotsl mpudopa MPO-461 npu MaccoBbIX
H3MEPEHMSIX aCTPOHEraTHBOB ['2].

B 1988 roay 3aBepmmiock co3nanne HukomaeBckoro mpudopa
ITAPCEK, KoTOpBIii HAa OKOHYATEIHHON CTAaJWU COCTOSII M3 TPEX
yacTei: KOOpJIMHATHO-U3MEPUTEIbHON MAIIIMHbI, CTOMKHU 3IIEKTPOHUKHU
n ynpasistomeir 9BM «3Onexkrtporuka» KI1-10. B mpubope
OCYIIECTBISNOCHL JBa pexuMma paboOTh: BHU3YalbHBIH U
aBTOMAaTHYECKHUI. B ciiydae BH3yalbHOTO pexuma MOUCK 00bEeKTa
MIPOM3BOTUIICS BPYUHYIO: OTIEpaTop COBMEIIA H300pakeHHue 00beKTa
C MapKoW Ha IKpaHe U 1aBajl KoMaH Ty DBM IpHUCBOHUTE TEKYIITHIT HOMED
W 3alOMHHUTH TPEABAPUTEIBHBIE KOOPIWHATHI JUIS ITOCIEIyIOIIero
WU3MEpPEHUs] B aBTOMAaTHYECKOM pekuMe. Takoe cocTosiHue mpubopa
MO3BOJISLJIO peliaTh Psji aCTPOMETPHUECKHUX 3a7ad HeOOJBIIOTOo
o0beMa, HaTpUMep, U3MEPEHHE KOOPAMHAT OONBIINX ¥ MAJIBIX TUIAHET,
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M3MEpeHHe MapayIakcoB M30paHHbIX 3Be3. OIHAKO, K BBITIOIHEHUIO
00BEMHBIX KaTaJOKHBIX M3MEpPEHUI MpHOOp OB elie He TOTOB.
CnenyeT OTMETHTh, uTO B HukomaeBe meiicTBOBaJ MaKETHBHIH
IK3EMILTSIP MPUOOpa, SIIeMEHTHAs 6a3a KOTOPOTO ObLIIa HECOBEPIICHHOM
u k 1988 roay okaszanmach yxe ycrapeBiiei. Huszkas Hame:XKHOCTh
OCHOBHBIX Y3IJIOB MpuOOpa He MO3BOJIsIA MPOBOJUTH U3MEPCHHUS
TTACTUHOK € OOJBIINM KOJTHYECTBOM 3BE3/l, HEOOXOANMBIM yCIOBHEM
JUTISL KOTOPBIX SIBJISIETCSl cTa0uiibHas paborta mpubdopa B TeueHue 5-8
4acoB.

[Ipobema ycoBepIICHCTBOBAHHUS CIIA0BIX Y3JIOB C TOUKU 3PCHUS
MOBBIIIICHHS UX HAJISKHOCTH U CTAaOMIIBHOCTH ObLIa pellieHa rpyInon
oy pykoBoacTBoM B.A.Kokas, koTopas B TO BpeMsl 3aHHMallach
HHXeHepHBIM 00ciyxuBanueM npudopa ITAPCEK. Ilepen rpymmoi
CTOsJIa 3aJja4ya aBTOMAaTHYECKOTO MOJYYEHHS MpeaBapUTEIbHBIX
KOOPJIMHAT 3BE3/I, PEIICHIE KOTOPO BOZMOXKHO TOJIBKO IIPY HATHYIHH
HGOPMAITMOHHOH CBSI3H yrpairsttorieid 9BM nprbdopa ¢ 6os1ee MOITHOM
oOpabatsiBaroieii 9BM u co3fgaHus makera MPUKIAIHBIX POrpaMM
(hopMHIpOBaHKS IPENBAPUTENHLHBIX KoopauHAaT, iepenadn ux B [IAPCEK,
npuema pesynbratroB usMmepenuii u3 IIAPCEKa n manpHeitmei
00pabOTKH pe3ysIbTaToB U3MepeHuii. J{j1s1 3To# 11e/11 B KOMILIEKC ObLia
BKJIIOUeHa jomnonaHuTeabHas OBM, tuna CM-1300 B xauecTBe
oOpabarsiBatomieii. MHboOpManmOHHAs CBSA3b YIPAaBISIOMCH H
oOpabartsiBaroieii D9BM Oblia ocyiiectsicHa B 1991 roay mo kaHaiy
CBSI3W Ha paccTosHue okojo 150 meTpoB. B mpomecce co3manms 3Toi
CBs3M ObUTH pa3paboTaHbl YHUKAJIbHBIE KOHTPOJUIEPHI M JIpaiiBephl,
peanM3yIole MPOTOKOI oOMeHa uH(OpMaIlUMu 10 HHTepdercy
RS-232C.

Cozpgannpii Ha CM-1300 mporpaMMHO-BBEIYHCIUTEIbHBIN
KOMILIIEKC SBIJSIJICS NOBOJBHO THOKMM M MO3BOJSI OBICTPO
alanTUPOBaTh MPOTPAMMBI [JJISI pEIIEHHUS KOHKPETHBIX
acTpomeTrpuueckux 3amad. OH comeprkajl IPOrpaMMbl BEIOOPKH
romanok u3 katamoroB PPM n CDC u cocTaBneHus eIMHOTO CIIHCKa
3BE3] JIJISl U3MEPEHH, MPOTPAMMBI MTOIYYeHHS MPEABAPUTEIbHBIX
koopauHat B cucteme IIAPCEKa 110 BEIMHUCIIEHHBIM TaHT €HITHATTEHBIM
koopauHataM. [lepBuanas oOpaboTKa pe3yabTaTOB M3MEPEHUM
BKJIIOYasa B ce0sl MporpaMMbl MOJyYEHHS! BBIXOAHOTO MacCHUBa,
COJEPIKAIIIETO HEOOXOIUMYIO KaTaI0KHY 0 HHPOPMAIHIO 00 00bEKTax,
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PE3yIIbTaThl U3MEPEHNH 1 IPIMEYaHUs ONIeparopa, a TAKKE IMPOrpaMMbl
KOHTPOJIS 32 KaueCTBOM M3MepeHus miacTuHkh. Komrmiekc nporpamMm
PEAYKIHMH COAEPKal BBIBOJ MO M3MEPEHHBIM JHAMETPAaM CHCTEMBI
3BE3HBIX BEIWYUH, IPUBEICHHE APYT K APYTY CUCTEM m3Mepenuit [ n
11 sxcro3ummu, ornpeeeHne MOCTOSHHBIX UTACTHHKH (peteHue ¢ 9-1o
TIOCTOSTHHBIMH ), aHAJTU3 HEBSA30K 1 ICKITFOUEHHUE 3BE37] U3 YHCIIA OTIOPHBIX
10 KPUTEPHIO 3 curMa.

B macrosimee BpeMs mpuOop MCHONIB3YeTCs IS U3MEPEHUS
ACTPOHETAaTHBOB XOPOIIIETO U cpetHero kKauecTBa. CKOPOCTh M3MEPEHHUS
M300paKeHUH CYIIECTBEHHO 3aBUCUT OT TOYHOCTH IIPEIBAPUTEITHHBIX
KOOPJIMHAT: 10 KOOPAMHATaM, MOJYYEHHBIM M3 TaHTE€HIIHAIbHBIX
KOOpJWHAT, OHa cocTaBiseT okoyio 300 3Be3x B 4ac, MO TOYHO
M3MEepeHHBIM KoopanHaTaMm - 500 3Be3n B wac. TOYHOCTh €UHIYHOTO
HaBEJCHUS IO TECT-O00BEKTY JIEKHUT B mpeaenax 1.5 MKkMm 1o
koopauHaraMm 1 1.0 MM 1o nuamerpam. Ha peampHBIX MIacTHHKax
TOYHOCTb MPUBEACHNS H3MEPEHHI B OTHOM IOJI0KEHHUH Ha IPHOOpe K
M3MEPEHHSIM BO BTOPOM MOJIOKEHUH COCTABISET OKOJNO 2-3 MKM, a
OomMOKa peAyKIIMOHHBIX BBIYHUCIEHHUI IO OMOPHOW CHCTEME He
npeBocxomuT 4 MkM. B reproz ¢ 1991 o 1995 ron koMIuteke mpHHAMAT
yJ4acThe B M3MEPEHHUAX TayTeHOepPrcKUx IUIACTHHOK IO Mporpamme
KOH®OP, HukonaeBCKUX INIACTHHOK 30JMaKajJbHOIO KaTajora Io
nporpamme K30/, a Takxke KHEBCKUX U a0aCTyMaHCKUX TIACTHHOK
o nporpamme GOH. B Hacrosmee Bpemst TmaBHoM 3amadeii [Tapceka
SIBIISTFOTCSI TO3UITUOHHBIE H3MEPEHHSI 1 00paboTKa H300paKeHNH 3Be3/1
Ha (OTOIIACTHHKAX TPHU CO3/JaHUM acTPOrpaduvecKux KaTalloToB.
Bo3mosxxnocTu [1apceka obecnieunBaoT H3MEPEHIS TTOJIOKCHHH 3BE3]]
C TOYHOCTHIO 1.5 MUKpOHA U CKOPOCThIO 10 S00 M300pakeHuit B 9ac B
TEeUEHUE HEMPEPBIBHOM paboTHI 10 16 gacoB.

3. AkcHaabHbIil Mepuauanublii kpyr (AMK)

B 80-¢ roner HukomaeBckass ob6cepBaTOpUsi COBMECTHO C
[TynkoBckoit n Kazanckoit (AOD) obcepBaTOpHUSIMU WHTEHCUBHO
3aHUMaNach pa3paboTKOW M CO3JaHHEM HOBBIX aBTOMAaTHYECKHX
TEJIeCKONOB. bblma mocTaBneHa 3ajada CO3MaHUS MEPHUANAHHBIX
WHCTPYMEHTOB Han0oJIee parroHaIbHON KOHCTPYKIINH, PEATA3YIOIINX
MpeAeTbHyI0 TOYHOCTh Ha3€MHBIX TEJIECKOIMOB MPH OMpeIeIeHUN
TTOJTO’KEHUH 3Be31. bra mpoBenena 0ombImast padoTa 1o TOUCKY TaKOM
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KOHCTPYKIIH. Bb100p OBUT OCTaHOBIIEH Ha TOPH30HTAIBHBIX CHCTEMAX,
KOTOpBIC 00eCTICYrBaIH OPUTHHAIIBHYIO KOHCTPYKITHIO, CBOOOTHYIO OT
3HAYUTEIBHBIX BECOBBIX M TEPMHYECKHX Jeopmaruii, BICOKHUH
YpOBEHbh aBTOMAaTH3allMH KakK TMpollecca OMpeaeIeHUs
WHCTPYMEHTAJIBHBIX TApaMETPOB U IIPOU3BOJICTBA HAOIFOACHUH, TaK U
MOJITOTOBKH, cOOpa 1 00pabOTKH MMOTyYSHHBIX JaHHBIX.

AxcuansHbIi MepuauanHbiii KpyT SBisieTcst OqHON U3 KPYITHBIX
paspaborox HAO, Hadaroii B 1979r. 1 ycnemrHo 3aBepuieHHoi B 1995
romy. JToil TeMe TOCBsAIIeHa oTAenbHas crarbsa 1.W.Ilunuruna u
A.B.lllyiabpru B HacTOSIIIEM COOPHHKE.

4. MepuauaHHbIii aBTOMATHYEeCKHH TOPU30HTAJIbHBIH
uHcTtpymenTt CyxapeBa (MAI'MC)

K 1987 romy B actpomerpuu CCCP crnoxuiace
HeOIaronpusaTHas CUTyalus ¢ HaOJIroaaTeIbHbIM 00opynoBanuem. C
OJTHOM CTOPOHBI, ITOCIIE MHOTOJIETHUX MCCIIEIOBaHMA OBLIT 3aITyIIIECH B
neticreue apromarndecknii ' MK B [lynkoBckoit o6cepBaropun. XOTs
¥ B ONBITHOM HCIIOJIHEHWH, HO 3TO OBUI MEPBBIA aBTOMATHYECKHIA
Mmepunuagupii waHCcTpyMeHT (MU) B CCCP m BOOOIIE, TIEpBHIi
nectByromuii MU ropu3zoHTanbHON KOHCTPYKUIMH. YCIHEIIHO LI
paboThI IO CO3JIAHUIO0 TOPU3OHTAIBHBIX MHCTPYMEHTOB B MEPBOM
Beprukaiie - AMK B HukomaeBckom otnenenunm ['AO, a Takxke
Astomarndeckoro Teneckoma AxcuanpHoro Tuma (ATAT), mo3nHee
TTOJIYYMBIIICTO Ha3BaHUE - Mepuanannbiii Akcnansabii Kpyr (MAK) B
I'AO AH YCCP (KueB). Ho 3a pybexxoM B TO e BpeMs yke padoTaiu
5 aBTomatmyeckux MU. Hameuanoch OTCTaBaHUE OTEYECTBEHHOMU
aCTPOMETPHH OT 3apyOexkHo. [ToaTomy rpymma 3uTy3HacTOB (I yMeEpoB
P.W., ITuaurun I'U., Hopaukos O.E. u Cepree A.B.) emie B HOsIOpe
1985r. moganu aupektopy TAO AH CCCP, a B okts10pe 1986r. B
Otnenenne O6mmeit @uznkn u Actponomun AH CCCP mpemosxeHus
M0 MHCTPYMEHTAIBHOMY OOECIIEYeHHI0 aCTPOMETPHUYECKUX padoT B
CCCP. brina nmocrasiena 3agada co3ganus B CCCP nazemHoro
ABTOMAaTHYECKOTO MEPHINAHHOTO WHCTpyMeHTa (AMMU), nMeromiero
HaAMBBICIITYIO TOYHOCTH B CHCTEMAaTHYECKOM U CITy4aifHOM OTHOIIICHHSX,
KOTOpasi OrpaHUYUBaNach OBl JIHIIb BIUSHUEM atMoc(epbl. bbura
MIpeIoKeHa Kooreparus 4-x acTpoHoMu4ecKkux obcepBatopmii: [AO,
HO T'AO, TAO AH YCCP u AOD Kazanckoro I'ocyHuBepcurera,
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YUHUTBIBas OMBIT UX MOCIEIHUX Pa3paboTok (aBTOMaTHYECKUU
KOOpIUHATHO-M3MepuTeIbHBIN proop MPO-461, TMK, AMK, ATAT).
B nexabpe 1986r. Ha robumeitHOM 3aceIaHuy, TOCBSIIeHHOM S50-
neTuro co mHa ocHoBaHus ActpoHommueckoro Coseta AH CCCP,
COCTOsJIach BCTpedYa BEAYIIUX ACTPOMETPHCTOB MO MOBOIY
opranu3anuu Takor koonepanuu: akagemuka AH YCCP S1.C. Skuga,
nupektopa AOD O.M.benskoBuua, 3aBenyromero HO T'AO
I"N.ITuauruna, 3aB. otAeaoM GyHgamMeHTanpHOM actpomerpun 1'AO
AH YCCP A.I1.Aymer u npenacraButeinss OOPA AH CCCP
B.A .Mununa. ITocie o0cyxaeHust monoxxenus ¢ MU Obuto perreHo
0(OopMUTH 4-X CTOPOHHUI JOTOBOP MEXKITY 00CEPBATOPHUSIMH C YIECTOM
BCEX TMpeJJ0oXKEeHHH u HapaboTOK W BCe 3TO YTBEPIUTH
cootBeTcTByIoNMM mocranosiaeaneM OODPA AH CCCP.

B mapre 1987r. Ha OHCA mynKOBCKHM acCTPOHOMOM, UJICH-
koppecnorgeaToM AH CCCP M.C.3BepeBbIM ObLT CACTaH JTOKIA] O
KOOTIEpaTUBHOM BapHaHTE N3TOTOBJICHHSI Majioi cepud (4 7k3.) AMU.
Y4uThIBas CUTYaIui0 ¢ OTCYTCTBHEM HOBBIX MU, OBIIIO TIPHUHSITO
pelIeHne MoAAepKaTh YCUIIUS aCTPOMETPHUCTOB MO OOHOBICHHIO
Ha0IIroIaTeIFHOM HHCTPYMEHTAIBHOM 0a3bl. J[ocTaTrodHo orepaTuBHO,
yxe 8 utons 1987r. Beimio [locranosnenne bropo OOPA AH CCCP
(mpotokosn NelQ, #219 «O koomepanuu MO CO3JTAHHIO CEPUU
ABTOMAaTHYECKUX MEPUIUAHHBIX MHCTPYMEHTOBY). B 3TOM floKyMeHTe,
KOTOPBIA CTal O(UIHAIBHBIM TOJYKOM JUIsI BCEX TMOCIEIYIONUX
nercTBuii o Teme AMU, OblUIH 3aT0’KEHBI: TIepeueHb 4-X 00cepBaTo-
PHii, y4aCTBYIOIIUX B KOOTIEPAINH; [IeIeBOe (PMHAHCHPOBAHHUE ITOTO
npoekTa Axkanemueit Hayk CCCP; co3nanne BpeMeHHO# J1abopaTopuu
mo AMU B TAO u HO TI'AO; pexomMeHAAIH 10 KOHIICHTPAIIMHA CHIT
obcepBaTOpHif-yIaCTHHIT TPOCKTA Ha co3manue cepur AMMU.

B oktsa6pe 1987r. B IlynkoBe OBLIO CO3BAaHO COBCIIAHWE, HA
KOTOPOM OBLIH PaCCMOTPEHBI HAyYHO-TEXHIUUECKHE MPEIOKEHUS IO
AMMU - cBoero poma OTKPHITHIH KOHKypc. IIpmcyTcTBOBammM
TIPEICTAaBUTENH O-TH aCTPOHOMIYECKUX oocepsaropuii, TIOMO u PO
AH YCCP (XappkoB). beuin paccMOTpeHB 3 MpeaoKEHUS:
MepuadanHbiil kpyr-pediiekrop (Hemupo A.A., Crpeneukwii 10.C.,
Muxenbcon H.H.); MepuananHbIii Kpyr-pedaeKkTop aKCHATLHOTO THITA
(IHopuukoB O.E.) u mpoexkt AMMU Ha ocHoBe MK (ITuaurun I.11.).
OObIYHBIE CXEMBI KJIACCHYECKON KOHCTPYKIIMU HE paccMaTpHBaJINCh,
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WCXOMs M3 TOTO, YTO aBToMarnyeckue MU momxHBI OBITH HOBOTO,
OPUTHHAIBEHOT'O TUTIA, HE OTATOIIIEHHBIMH OOIIIEM3BECTHRIMH OIIIMOKAMH.
B urtore o6cyxIeHus 3THX MPOEKTOB OOJIBITUHCTBO yYaCTHHUKOB
MIPHIIUIO K 3aKJIFOYEHHUIO0, YTO B KAU€CTBE OCHOBBI JUIS CO3/JaHMs MO
cepun AMU crienyert nmpuHATH IpoekT AMU Ha 0OCHOBE ITYJIKOBCKOTO
I'MK. Ilpu stom Ob11 yuteH TOT ¢dakt, uto MK B Xome cBoei
9KCIUTyaTallly TI0Ka3aJl XOPOIIIHE XapaKTePUCTUKH, YIOBIETBOPSIOIIHE
COBpPEMEHHBIM TPeOOBaHUSAM U, YTO CaMO€ BakHOe, Ha ocHoBe | MK
MOTJIH OBITh BBIJICP)KaHBI JKECTKHE TPEOOBAHMUS K PEabHBIM CPOKaM
cosmanusi Majoi cepuu. OcTanbHBIE IBa IPOCKTa MPH BCEil CBOCH
OPUTHHATBHOCTH M MEPCIEKTUBHOCTH HE WMEIW AOCTATOYHOTO
MPAKTHYECKOT0 000CHOBAHUA HA PEATH3AIINIO B KOPOTKHE CPOKH.

OtmeTnm Hanbolree BaxxHbIe n3MeHeHus B cxeme [ MK, koTopsie
ObLTH 3a5m0xkeHbl B ipoekT MAT'UC. [l obecniedeHus 6omee BHICOKOM
CcTaOUIILHOCTH OPUEHTHPOBKHU Telieckona (OKYCHOE pacCTOsSHUE
maBHBIX TpyO ObwI0 yBemmdeHo mo 8000mM. [IpemycmaTpuBanvch
pasnenbHbie (yHIAMEHTHI M TaBUIIbOHBI: IIEHTPATLHBIN TTABUIBOH JUIS
3epkana ¥ 0ObEKTHBHBIX KOHIIOB TPYO C pacKaTHOHM KpOBJIEH U aBa
HEeOOIBIINX NMAaBUIILOHA JJIsl OKYJISIPHBIX MHKPOMETPOB Tpy0. Pazmepsl
3epkayia 1 00BEKTHBOB TPYO HE M3MEHIIINCH, BO H30CKAHHUE BIISHUS
BECOBBIX edhopMariuii - auaMeTp 3epkana 300MM, 00beKTUBOB 190MM.
[TmarupoBaIock BaKyyMHpPOBaHUE BHYTPECHHIX 00LEMOB TPYO, CO3/1aHHIEe
WCKYCCTBEHHOTO TOPH30HTA B 3€HUTE, CHCTEMBI cOOpa METEOJaHHBIX
JUIST ACKIIOYEHUS BIHUSHHUS aHOMAJNIUK pedpaknuu, a TaKKe
COBpPEMEHHBIX PETUCTPUPYIOMINX YCTPOHCTB U CHCTEMBI IIPOTPAMMHOTO
ynpasieHus TeiaeckonoM [°]. ITo 6onpumHcTBY mapamerpos MAT'MC
HEe JOJDKeH ObUT yCTymaTh 3apyOexHbIM aBTOMaTmueckuM MU, a B
OTHOIIECHHUHU CHCTEMATHYEeCKHX omubok, kak u ['MK, umers
CyIIECTBEHHBIE TIPEUMYIIIECTBA.

B suBape 1988r. paborsl mo cozmannio AMMUW BcTynmuim B
pabouyro (hazy. bt 3akIroueH Ha 5 1eT MKy 4-Mst 00CepBaTOPUIMHU
IIOTOBOp O coTpynuudecTBe 1Mo mpoekty MAI'MC (MepuanaHHbIi
ABtomarnueckuii ['opuzontansupii UacTpymenT Cyxapesa). 3To
Ha3BaHWE OTpa)kaJio 3aCIyTH MYyJIKOBCKOTo actpoHoMa Jleonuna
Anekceepnaa CyxapeBa, IMTOCBSATHUBIIETO CBOIO JKH3HB pa3pabOTKe U
HICCIICTOBAaHHIO TOPH30HTAIBHBIX MepuAraHHbIX cucteM (MU, I'MK).
Beutn pacnipeneneHbl 00sI3aHHOCTH M COCTABIICH TUIaH-TPa(uK padoT.
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AH CCCP Brigenuina ¢UHAHCOBBIE CPEACTBA JUIS 3aKIIIOYCHUS
B3aMMHBIX JIOJITOCPOYHBIX XO3/I0TOBOPOB. YIIPaBICHUE F KOOPIUHAIINS
paboT cTana OCyIIeCTBIATHCSI MEKBEIOMCTBEHHON padoUei Irpymoit
U3 mpenctraBuTeneit 4-x o0CepBaTOpUM MOa PYKOBOIACTBOM
3am.mupektopa 'AO AH CCCP U.M.KanaeBa. Hayuupim
pykoBoaurenieM npoekta MAI'MIC 6pu1 HazHaven .. ITuaurna (HO
I'AO AH CCCP), rmaBabpiM KoHCTpYKTOpoM - H. A.lllkyToBa (I'AO
AH CCCP), pykoBoAUTEIEM JJICKTPOHHO-U3MEPUTEIBHON YacTH
npoekra P.U.I'ymepor (AOD). duHaHCHpOBaHHWE NPOCKTa
ocymecTBasiaock B 1989-91rr. meneBpiM 00pa3oM B paMKax
[Iporpammer Ilpesuamyma AH CCCP «HecrammoHapHbIe TIPOIIecChl
Y DHEPTOBBIZIETICHNE KOCMUYIECKHX 00bekToB. KoopanHatHo-BpeMeHHOe
obecnedenne ctpanb», TemMa bBA3MC. PaboTh BBHIMONTHSIINCEH B
ocHoBHOM cunamu IlynkoBckoi, HukonaeBckoit u Kazanckoi
oOcepBaTopHii, a TaKKe IyTeM pa3MeIIeHUs] OCHOBHBIX 3aKa30B Ha
Kazanckom omruko-mexanndeckoMm 3aBoge (KOM3) u MuacTuTyTe
cBepxtBepasix MarepuasioB (MCM) AH YCCP (Kues).

3a Tpu roga uHTeHCHBHOUW paboThI (1988-91rT.) IpoekT ObLI
BBITNIOJIHEH B COOTBETCTBUU C IJIAHOM-IpauKOM, IpUMEPHO, Ha 2/3.
Passan CCCP, nocienoBaBiinii 3aTeM PKOHOMHUYECKHI criajg u
3HAYUTENbHOE YMEHbIIIEHHE (PHAHCHPOBaHUS 00CepBaTOPHIA HE JalTH,
K COXKaJIEHUIO, BO3MOKHOCTH 3aBEPIINTH KOJUIEKTHBHYIO paboTy Haj
npoektoM MAI'UC. Cocrostaue npoekta B 1992 roxy okazaioch
CIEeNYIOMMUM: OBIJIIO BBIMOJHEHO 3CKH3HOE W TEXHHUYECKOE
MIPOEKTHPOBAHKE; IPOBEICHO MAKETUPOBAHUE U CTEHOBBIC UCTIBITAHHS
0oCHOBHBIX y3110B MAI'MCa; nporia 3ammuTa TEXHHIECKOTO IPOEKTa;
Havasioch n3rotosieHne Ha KOM3e onTuko-MexaHWYeCKUX Y3JI0B
(TpyOBI, 0OBLEKTHBEI, YCTPOUCTBA Pa3Tpy3KH H ITOJbeMa 3epKaia,
Jlarepsl, 3aKJIaAHBIE IETAIH U TIp.), PETUCTPUPYIOUINX y3JI0B OTCUETa
nuM0Oa, MPUBOJAA 3€pKaia, OKYIIPHBIX MHKPOMETPOB I 3-X
sx3emMIusipoB MAI'MCa , kxoTophle OBUTH TIEPEBE3EHBI BIIOCIIEACTBUE
B ITynkogo. I1o cyiiecTBy, IpOEKT ObLI OCTAHOBJICH P/ MOCIICAHEH
cTagueil COOPKH M IPHUEMO-CAATOUHBIX MCIIBITaHMi [+ 1],

K coxkanenuto, NpoAsiuTh B TO BPEMS TPEXCTOPOHHHUMN JIOTOBOP O
coBMectHOM coTpynanuectBe [AO, HAO u AOD He yaanock, HO
paboThI MPOIOIDKANUCH OTNENBLHO B Kax 101 o0cepBaTopru. B TeueHne
1993-95rr B IlynkoBe copmectHO ¢ 'OU mpogomkanich paboTsI 110
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M3TOTOBJICHUIO METAJUIOKEPAMHIYECKOTO 3epKaia, Hadateie erie B ICM
AH YCCP. B HAO 6butn m3rotoBieHsl U nepenansl B [AO y3isl
MATI'UCa - ycTpoiictBo TouHoro Bpemenu (@.U.bynryer) u cucrema
co6opa mereomganueix (B.I1.CubueB); moATOTOBICHO IPOTrPaMMHO-
METOAMYECKOE O0ecIedeHne acTpoMeTpudeckux pabor Ha MAT'UCe
(. ITuaurua u FO.W.Iporrok). B a1o ke Bpems B HAO coBMecTHO
¢ AOD 6b11 pazpadoran [13C okysipHBI MEKPOMETP, KOTOPBI ¢ 1995T.
CTaJ MCIIONIb30BaThCs MPH HaOMIOAeHUAX Ha aBTomMaTnaeckom AMK .
[Ipy MUHEMaNbHBIX U3MEHEHHUSIX STOT MHUKPOMETP MOT OBITh
nucrons3oBad 1 Ha MAT'MCe. B AOD (P.U.I'ymepos, B.b.Kankos,
@.I".AromoB 1 11p.) ObLT pa3pabOTaH U U3rOTOBJICH OIBITHBIN K3EMILISAP
cucTeMbl TIporpaMmMmHoro ymnpaBieHus MAI'MCa, a Takxke O10KH
AMEKTPOHUKHU I PETUCTPUPYIOMHX yCcTpoiicTB. OO MX KadyecTBe
MOXKHO CYZIUTh TI0 TOMY, 4TO moctaBieHHas B 1995t na AMK cucrema
orcueTa TUMOa TIOKa3ajga XOpOIINe Pe3ylbTaThl MPH HAOIIOMEHUIX
3Be3n B 1996-97rr. [3].

K 1995 rogy cram o4eBHIHBIM YyCIIEX TEPBOTO KOCMHUYECKOTO
npoekTa [ ummapkoc, pe3yapTaToM KOTOPOTO CTaJIO CO3JaHHe KaTajaora
HC, Bxirouaroniero 120 teicssd 3Be31 40 12-H BeJITMUMHBI ¥ 0)KHU1aeMOI
TOYHOCTBHIO TOJIOKEHUH okoio 1-1.5 munmucexynasl ayru. Ilo
CPaBHEHHUIO C TPAAWIMOHHBIMU Ha3eMHBIMHU OTpEEICHUIMU, B
CYIIECTBEHHO KOPOTKHE CpoKH (1989-931T:) OBLIO TOCTUTHYTO MTPUMEPHO
100-kpaTHOE yBETWYCHHE TOYHOCTH IO TSATH aCTPOMETPHICCKUM
rmapamMeTpaM (TOJIOKEHHsI, COOCTBEHHBIC NBMKCHHS M Tapajiiakc)
3HAYUTEIHHOTO KonyecTBa 38e3/1. C Ipyroii CTOpOHBI, B aCTPOMETPHH
Bce B OOJIbIIIEH Mepe cTalia IPUMEHSThCS OTIOpHAst CUCTEMa KOOP/IMHAT
(ICRF), ontuparorasicst Ha BRICOKOTOUHBIE (0K0J10 0.3 MUJUTHCEKYH/IBI )
MOJIOKEHHSI BHETATAKTHYECKUX PATUOUCTOYHUKOB, MOTYyIEHHBIX
meTonom PCJIb.

ITox BaustHUEM 3THX (AKTOPOB 3a/1a9K HA3EMHON aCTPOMETPHH
CyIIECTBEHHO M3MCHIUINCH Jake Ha Ommkavimmid, [loct-I ummapkoc
nepuon [*]. Crama o4eBUAHON HEOOXOAMMOCTH B PaCIIMPEHUH
onTuaeckoi ormoproit cuctembl (HC) Ha cimabbie 00bEKThI, YTOTHEHUN
cBsa3u ontuuecko m paamo (ICRF) omopHmIX cmcTem, B
nepeHaboIeHuy 3Be3] CIucKa [ unmapkoc Al yIydlIeHHus uX
COOCTBEHHBIX JIBUKCHUH M Tp. AKTHBHOE y4acTHE B THX padoTax
MIPUHUMAITH aBTOMAaTHYECKHE MEpUANaHHbBIE KPYTH 3a pyoexoMm. Ctaio
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1execooOpa3HbIM 3aBEPUIUTh U3TOTOBICHUE XOTs OBl OJTHOTO
sk3emisipa MAI'MCa, aro0b1 B TeueHue Ommkaimux 15-20 mer
y4acTBOBAaTh B COBPEMEHHBIX HAa3EMHBIX aCTPOMETPHUUYECKHUX
nporpammax. EctecTBeHHO, 4TO TIepBOHAYANIBHEIN poekT MAT'UCa
yke Heobxomumo ObIII0 mepepadboTaTh ¢ y4ETOM H3MEHHBIIHXCS
HAyYHBIX TPEOOBAHNH, HOBBIX TEXHHYECKHUX BO3ZMOKHOCTEH, YKECTKUX
(hMHAHCOBBIX YCIIOBHIA.

Ha acrpomerpuueckoii koHdpeperipn «COBpeMEHHBIE POOISMbI
Y METOJIBI aCTPOMETPUH B TEOMMHAMHKNY, Tipoxoausieii B UTTA PAH
B 1996r., OblIM HOJOXKEHBI HEKOTOPBIC MPEIIOXKEHHS II0
Moepuu3upoBanHoMy mpoekry MATHCa [¢]. CyIiecTBEHHBIM B HUX
ObD1a 3aMeHa oHOoM 13 TaBHEIX TPYO (=200, F=8000) Ha 3epKambHBIHA
teneckon (=200, F=2000), mocpeacTBOM KOTOPOTO MPOU3BOASTCS
OCHOBHBIC HabOmromeHns HeOeCHBIX 00beKTOB. BTOpas TpyOa urpaer
BCIIOMOTATEeNbHYIO POJIb YCTOMYMBOTO KOJUTUMATOPa B TOPH30HTAIEHON
CXEeMe, a TAKXKE MOXKET MCITOJIb30BATHCS U IJIsl HAOFONEHU OTIEbHBIX
n30paHHBIX 00beKTOB. [IpuMeHeHre KOPOTKOW TPYOBI C TIOJIEM 3pEHUS
JI0 OJTHOTO Tpajayca o0yierdacT UCIoib3oBaHue TUIOBBIX [13C MaTpuiy
MPU MAacCOBBIX HAONIOJACHUIX HEOECHBIX OOBEKTOB, a 3epKaIbHAS
OITHKA YMEHBIIIAET BIUSHHUE [IBETOBON pepakiiy U NPEAOCTABIISICT
Nydmue BO3MOXHOCTH (oromerpuposanus. Co3gaHue u
HCTOIb30BaHue OCTaNbHBIX cocTaBisiomux MAI'MCa (omTuko-
MEXaHWYEeCKHE W perucTpupymomme y3isl, memeHTs! CIIY u mp.) u
BCETO KOMITJIEKCA B IIEJIOM, MIPH COTPYAHHYECTBE TPeX oOcepBaTOpuid
I'AO PAH, HAO u AOD mpencTaBisioCh pealbHBIM B TCUCHHE
MOy TOpa-/ABYX JIET.

IIpu ycnoBuu OwicTporo 3aBepmenus MAI'MICa BecbMa
3(heKTUBHBIM MPOCMATPUBAIOCh €r0 MCIOJb30BaHUE B Iape ¢
apromatnaeckuM AMK. Takoit komrieke AByx MU ropu3oHTIBHON
KOHCTPYKIIMH TTO3BOJISUI PEIIaTh COBPEMEHHBIE 33a/1a4d Ha3eMHOM
aCTPOMETPHUH C MaKCHMaJIbHON TodHOCThIO (mo 0".01) m
OTIEPATUBHOCTBEO, 0COOEHHO TPH KCTIOIBb30BaHUH HHQOPMAITMOHHOH CETH
tuma Internet, B pexkuMe yaajaeHHOTO TOCTYyTIA.

Opnnaxko, B Mae 1997 roma pykoBoacteom OO®DA PAH Obuio
MIPUHATO peleHue o 3aBepiieHun padbotr Ha MAT'MCe B TAO PAH mo
MePBOHAYAIEHOMY TTPOEKTY.

DTO majeko He IMOJHOE H3J0XKeHHEe paboT B obiacTh
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ACTPOMETPUUECKOTO MPHOOPOCTPOECHUS, BBIMOJHIBIINXCS B
HukomnaeBckoit o0cepBaTopun. Psii craTeit 0 co3maHUM KOHKPETHBIX
IPrOOPOB MOXKHO BCTPETUTH B «M3BeCTHSIX [ TaBHOM aCTPOHOMUYECKOM
obcepBatopuu B llynkoBe», B «Tpymax actpomMeTpHdecKux
KoH(epeHIHiD», B cOopHHKax «HoBasi TeXHHKa B aCTPOHOMHUUNY U JP.
DTO MpeACTaBUT HECOMHEHHBI MHTEPEC TSI OyAyIINX HCCIIeIoBaTeNeH
rcropur HUKoIaeBCKOM aCTPOHOMUYIECKOM 00CepBaTOPHH.

ABTOp BbIpaxkaeT M1y0oKyto OnaromapHocts P.M.I'ymeposy,
B.A.Kokae, I'M.IlerpoBy u A.B.Illynpre 3a mpemocTaBIcHHBIS
MaTepHuaibl, COBETHl M 3aMEYaHHs, BHICKA3aHHbBIE MPU MOATOTOBKE
JTaHHOH CTaThbH.
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