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CJHYXBA 3TAJIOHHOI'O BPEMEHHU HAO
HUCTOPUA PAZBUTUA, COBPEMEHHOE COCTOSHHUE,
HEPECIIEKTUBBI.

@.U.bywyes

TpynHo mpencTaBUTh XKW3Hb IUBUIH3AIUH, TEM Oojee
COBpPEMEHHOM, 06e3 IprOOPOB I U3MEPEHUS BPEMEHH, a TOTIPOCTY,
3JIEMEHTapHBIX YacoB. Tem Oojee He MPENCTABISIETCS BO3MOXKHBIM
BBIIIOJTHUTH PabOTy MTO BBHICOKOTOYHBIM aCTPOHOMHUYECKUM
HAOIONCHUSIM C LIENBIO ONPEJICIICHHS] KOOPIMHAT HEOSCHBIX CBETHII
0e3 0cOOOTOYHBIX aCTPOHOMHUYECKUX YaCOB.

Ecnu reneckor myist mo0oit o0cepBaTopuu - 3o mpuoop mog Nel,
TO TIprbopoM Ne2 Bcerma v BO BCEe BpeMeHa OBLIIN Jachl.

TouHOCTE YacoB ompeaesisia TOYHOCTh HAOIIONCHUN 3BE3M, B
CBOIO O4epelb, U3 HAOMIOACHUN 3BE3/ OIMpEeNesiach AIUTEIFHOCTD
CYTOK M TOJla, BBIYUCIISIIACH, TaK Ha3bIBaeMas B aCTPOMETPHH,
MorpaBka yacoB. IMEHHO MO3TOMY, HapsiIy ¢ YCOBEPIIIEHCTBOBAaHHEM
TENEeCKONOB, OONbIIOe BHUMAaHHE YAENIIOCh M YAEISAETCS
COBEPIICHCTBOBAHUIO YaCOB.

CymecTByeT na)k€ MHEHHE CIEeNUaJIUCTOB O TOM,4TO
MOKa3aTeIeM YPOBHS TEXHHYECKOTO Pa3BUTHUS CTPAHBI MOXKET CITYKUTh
YPOBEHB TEIECKOMOCTPOSHHSI U TOYHOTO MPUOOPOCTPOCHUS, IPHMEPOM
Yero MOTYT CIYXKUTh BBICOKOTOYHBIEC TTPUOOPHI [T XpaHEHUS IIKaJIbI
BpPEMEHH.

Hagcerma BnucaHbl B HICTOPHIO aCTPOHOMHUHY UMEHA Co3JIaTeeit
BBICOKOTOYHBIX ACTPOHOMHUYECKHX MasTHHKOBBIX YacOB.JTO
M3BECTHBIC yUeHBbIC, HHXKEHEPHl, u3obperarenu: Puduep, Llopr,
DequeHKo. YHUKAIbHBIE YaChl STHX 3HAMEHUTHIX MEXaHUKOB ITO3BOJIMIIN
CO3/1aTh BHICOKOTOYHBIE KaTaJOTH MHOTHX TBHICSY 3BE37, ONPENEIUTh
KOOPAWHATHI M JUHAMUKY IUIAHET,ACTEPOHUIOB U KOMET,00€CIeYNTh
TIEpBBIE YCIEIITHBIE 3aITyCKU HCKYCCTBEHHBIX CITy THUKOB M KOCMHUYECKUX
30HI0B Ha TIOBEPXHOCTH HEOECHBIX TEJI COTHEYHOM CHCTEMBI U JIp.

YecTHO W n00pOCOBECTHO oOTpaboTaBIIMEe CBOH BEK
MEXaHMYEeCKHE aCTPOHOMHUYECKHE Yachl IMOKOSTCS HBIHE Ha CBOMX
MPOYHBIX (PyHIAMEHTaX, HABEYHO BMYPOBAaHHBIX B MACCHBHBIE CTEHBI
obcepBaTopuu. 3amHWIOICHHBIE OT BHEIHHUX BO3JCHCTBUM
BaKyyMHPOBaHHBIMH IPOYHBIMH KOPITyCaMH, OHU U Ceiyac MpeiCTaroT
B30paM IMOCETUTENEH maBHOTO Kopmyca HAO.
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Hcropus obcepBaTopuu - 3TO M KCTOpHS €€ yacoB. Heymonmnmo
uiyliee BIepe BpeMs mepenaio 3ctadeTy OT MEXaHHYECKUX YacoB
ANEeKTPOHHBIM. TOYHOCTH AIIEKTPOHHBIX YaCOB, BHaYaJIe KBAPIIEBhIX, a
3aTeM U KBaHTOBO-MEXaHUYECKUX Ha HECKOJBKO MOPSIKOB ITPEB30IILIA
TOYHOCTH JYUYIIUX MEXaHWYeCKHUX 4acoB. OIMHAKO BBICOKOTOYHEIE
MasiTHUKOBBIE Yachl, 10 MHEHHUIO psja CIEHHAIUCTOB, elle He
HCYEepHaId TTOTHOCTHI0 BO3MOXXHOCTEH CBOETO NMPUMEHEHHS - ATO
rpaBUMeTpUYecKre U reousnueckue padoThl, CEHCMOIOTHS U JIp.
PesynpTarsl mccinegoBaHusg Xo4a 3THUX YacOB MO OTHOMICHHUIO K
BBICOKOTOYHBIM KBAaHTOBBIM 3TajlOHAM BPEMEHH, BO3MOXHO, €IIe
NaayT HOBYIO YHHKaIbHYI Teo(QU3NUECKYyI0, a BO3MOXHO, H
acTpopU3MUYECKYI0 HHPOpMAIHI0. DTO KacaeTcs BOIPOCOB
oOHapy)KeHUs] TPaBUTAIIMOHHBIX BOJH, aHOMAIUN CHIIbI TSKECTH,
KOCMOJIOTHUYECKUX TPOOIIeM, a Takxke 0ojee ONM3KHX U aKTyalbHBIX
JUTS HacC 33/1a4 MPEACKa3aHusl pa3pyIIUTEbHBIX 3eMIIETPSCEHUH.

Kak xe oreHmBaeTcss TOYHOCTHh Xo7a dacoB? [lorpemHocts
4acoB MOXET OBITh H3MEPEHA M0 OTHONICHHUIO K Oosiee cTabmIbHOMY
STAJIOHY BPEMEHH M YacCTOTHI, KaK BEIMYMHA, XapaKTePU3YIOIIasiCs
OTHOIICHWEM PAa3HOCTH YaCTOT KoJieOaHMI H3MEPSIEMOTO U STAIIOHHOTO
TeHEPaTOPOB WM MASITHUKOB YaCOB K 3HAYEHHIO HOMUHAIIEHON 9aCTOTHI
3a BEIOPaHHBIHN JJ1s1 U3MEPEHHS HHTEPBAIl BpEMEHH, K IIPUMEPY, CYTKH,
Yac WM CeKyH/Y.

[TorpemHoCTh TyqIINX MEXaHHYECKUX YacOB MMEET 3HAYCHHE
+1-10® 3a cyTKH, UTO COOTBETCTBYET YXOMy 4acoB Ha 1 cek 3a 1157
cytok. (IIpuHuMaeTcs BO BHUIMaHUE, 9TO CYTKHU cocTosIT n3 86400 cek.).
J1g cpaBHEHUS, TOTPEUTHOCTH COBPEMEHHBIX KBAHTBO-MEXaHHIECKUX
4acoB 00CEepBaTOPHH, UCTIONB3YIOIIUX B KA9eCTBE Pa00Yero BEIecTBa
anemeHT Rb87 (pyOuamii - 37€MEHT IMETOYHONW TPYIIBI METaIOB
Tabnunbl MeHzgeneeBa ) cocraBisger Benuduuay +1-10712, gro B 10
TBICSTY pa3 MeHblile. KBaHTOBO-MeXxaHWYeCKHe Yachl HA OCHOBE aTOMOB
Bozopona (H) u ries3us (Cs), Tak Ha3pIBaEMBIC BOJOPOIHBIC U IIE3UCBBIC
CTaHIAPTHl YaCTOTHI, UMEIOT MTOTPEIIHOCTE MeHee +£1-10714,

MMeHHO yackl 3TOTO THITAa UCHONB3YIOTCS B HammoHambHBIX
MEPBUYHBIX 3TAJIOHAX BPEMEHH M YacCTOTHI. TaKOBBIMHU SIBISIOTCS:
HNucturyt Metponorun Bpemenu u IIpoctpanctsa B Mockse, ' HITO
«Mertpomorusi» B XapbkoBe, Ykpannckuii Llentp Cranmapru3auy u
Mertpomnoruu B Kuese, HanmonansHoe bropo Ctangapros CILIA NBS,
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Mexnynapoanoe bropo Bpemenu - [Tapuxk, a Takke Ha paguoCTaHIUAAX
cry’k0 BpeMeHU W HaBUTAIMOHHBIX cucteM «Jlopaun-C», PHCE,
«Owmeray, KpyIJIOCYy TOYHO MEePeNarOINX STATOHHBIE CUTHAIIBL.

UeM ke 00BSICHSICTCS CTOJb BBICOKAs CTA0MIBHOCT KBAHTOBO-
MEXaHWYECKUX WJIH, KaK WX eIlle HAa3bIBAIOT, aTOMHBIX 4acOB?

B omnmume oT MEXaHHYECKHX YacoB, CTAOMIBHOCTh KOTOPBIX
OTIpeIeNAeTC MOCTOSHCTBOM (DOPMBI M1 MEXaHWUYECKHUX CBOWUCTB
MasTHUKA, TPYXUHBI WU TOJBECA, KOTOPHIE, K COXXaJICHHUIO, HE
OCTAIOTCS CTPOTO MOCTOSHHBIMHU HW3-32 BIUSHHS TEeMIEpaTyphl,
BHOpAIINH, YCTAIOCTHBIX CBOIMCTB METaJlIa U Psiia APYTUX TeCTaOMIH-
3UPYIOMIHX (HAKTOPOB KBAaHTOBO-MEXaHUYECKUE YaChl UCTIONB3YIOT B
KadecTBe CBOCOOPA3HOTO MasSTHUKA aTOMHYIO CTPYKTYpY H30paHHOTO
aneMeHTa Tabnumpl MeHpaeneeBa, SHEPreTHIecKrue mapaMmeTpsl Wi,
KaK TMPUHSATO TOBOPUTH, BO3ZMOXKHBIE dHEPTETHUECKHUE COCTOSHUS
KOTOPOM CTPOTO0 KOHCTAaHTHBI M MOTYT MEHATHCSA TOJIBKO CKaykOM B
COOTBETCTBHH C 3aKOHAMHU KBAHTOBOM MEXaHWUKH, M3ITy4asi WX TIOTIIONTAst
MIPY ATOM KBaHTBI SJICKTPOMArHUTHBIX KOJIEOaHU I CTPOTO IMTOCTOSTHHBIX
4acToT, onpeaeisieMsx Gopmysioi [Tnanka

DE=hn

rae:  N- yacToTa KBaHTA;

DE - n3MeHeHue S3HEPIUU aTOMa;

h - nocrosinnas [lnanka.

MMeHHO 3TOT KBAHTOBO-MEXaHHUYECKHIIA IPUHITUATT KOHCTAHTHOCTH,
T.€. IOCTOSIHCTBA CTPYKTYPHBIX (PU3NIECKUX CBOMCTB M CTPOCHHS aT0Ma
BeIleCcTBa MO3BOJIMI CO3/1aTh Ha 0a3e CHEKTOPOCKOMHYECKHX
WICCIIETOBAaHN BHYTPEHHET0 CTPOSHUS BEIIECTBA, Y NCTOKOB KOTOPBIX
CTOSUTH M3BeCTHeMIMe (pU3MKHU Haltero Beka: DitHireiiH, [Lank, TayHc,
Bacos, IIpoxopoB u Jip., CBEpXBBICOKOTOYHBIE KBAHTOBBIE CTAHIAPTHI
YacTOTHI M BPEMEHH, B JIECATKH M COTHH THICSY pa3 YBEIWYHBIIHE
TOYHOCTH XPAaHEHHSI U U3MEPEHUS BpEMEHH.

ITosBenuio B HAO KBaHTOBO-MEXaHUYECKHUX YACOB HA OCHOBE
aroMmoB Rb m H B mHagane 70-x TomoB MpeANIeCTBOBAN MIEPUOT
WCIIOJTB30BaHUS Ha TIPOTHKEHUHU S50-60 TOM0B pa3IMYHBIX KBAPIIEBBIX
4acoB, TOYHOCTh KOTOPBIX ObLIA BBIIIE MEXaHUUECKUX, HO YCTyIana
CMECHHBIIIUM WX aTOMHBIM 4acaM. JTO ObUT BeChbMa WHTEPECHBIH B
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MJIaHe YKCIEePUMEHTATOPCKOW pabOTHl MEPHOJ] CTaHOBICHUS
nmabopartopun BpeMeHH M dacTtoTrhi HAO, ocHoBarereM u
pykoBoauTeseM KoTopor 0611 B.M.VBakuH. Tak, B EAX yaIydIIeHUS
TEPMOCTATUPOBAHNUS ATAJIOHHBIX KBAPIIEBBIX IIACTHH, ONPEAEIISIOINX
YacTOTY JJEKTPOHHBIX KBAapIEBHIX F'€HEPaTOpPOB, MOCIEIHHE
IMOMEIATUCh B CIIENHAIFHO MPOoOypeHHBIe Ha TIyOuHy mo 40M
CKBaXMHBI. Pa3zpaboTaHHbIEe HECKOIBKO MO3AHEE BHICOKOCTAOMIBHBIC
TEPMOCTATHI MTO3BOJIMIIM OTKA3aThCsA OT 3TOTO MeTona. Tak B KOHIIE
50-x, Hagame 60-X TOHOB yXe OblIa MOCTHTHYTa BEIHYHHA
HECTAaOMIBHOCTH TeMIEpaTyphbl B ABYXCIOWHBIX TepMOCTaTax He
npesbimarontas +0.001°C.

B obcepBaTropunt MOSIBIITNCH J1Ba KOMILIEKCA BBICOKOTOUHBIX 110
TeM BpeMeHaM 4acoB Hemelkor ¢pupmel Rode&Schwarz, kotopbie
Ha TPOTSHKEHUU AecATuNeTHs 3(PpQPEeKTUBHO MCMOIB30BATICH A
HaOoaTenbHOM padoThl o0cepBaropun. Mcnonb3yeMbie B 4acax
KBapIeBbIE IIACTHHBI ObUIN YHHKAILHBIMH 110 CBOSH TEXHOJIOTHYHOCTH.
Kpuctann kBapma paspes3ancs aaMa3HoW ¢pe30il moa CTporo
OTIpENIETICHHBIMH YTIIaMHU K OCAM KPUCTAJUIA, TUNTACTHHA TIOJBEPTaIach
TOYHEHIIEH 00paboTKe ¥ MO poBKe. KOHTaKTHBIE TUTOMIAIKH Ha KBapIIe
MTOKPBIBAIMCH CJIOEM 30JI0Ta JUIS MOAKIIOYEHUS MbE30MOTEHIINAIIOB,
FOBEJTMPHO 3aKPEIUIIach Ha CIICIHANBHBIX MTO/IBECAX, TOMEIIANIach B
BaKyyMHPOBAHHBIN 0aJIOH, MPOXOAUIIA CTAAUIO JIUTEIBHOTO
yCTapeBaHUsI B LIEJSAX CHATHSA OCTATOUYHBIX MEXaHUUECKIX HAITPSDKEHHH.
Bce atH 1 psig IpyTuX TEXHUYECKHUX YCOBEPIICHCTBOBAHU TTO3BOIHITH
CO3/JIaTh KBapIEBbI€ YaChl ¢ MOTPEITHOCTRIO 10 +1-107!",

KagecTBeHHBIN CKadueKk B TOYHOCTH YacOB 0OCEpBATOPUH
HacTymwI B KoHIle 60-x, Hagane 70-x romoB,korga B oOcepBaToOpuH,
pykoBonuMoi#t B Te ronsl S.E.lopmonom, mo pemenuto CoBera
MHUHHCTPOB O CO3MaHuK TaNOHHOH 0a3bl BpeMeHHu 1 4actorhl CCCP,
OBLT yCTAaHOBJICH BTOPHYHBIH 3TAJIOH BPEMEHHU M YaCTOTHI ITPOM3BOZACTBA
BHUUDTPU Menneneeso, MockoBckoit oonact. OH BKIIIO4ai B ceos
IBA BOJOPOAHBIX TEHEPaTOpa, HMMEIOIINX IOTPEIIHOCTh MEHee
+2-1012,

[pubopsl mMornu paboTaTh B pENEepHOM pEXKHUME, T.C.
MEepPUOANYECKH, pa3 B CYTKH HCIOJb30BAJIUCH JJIS IPOBEPKH H
KOPPEKTHPOBKH YaCTOTHI TPEX 3TAJOHHBIX KBapIIEBBIX T€HEPATOPOB,
HMEIOIINX CYTOUHYIO0 HECTaOMIBHOCTE £3, 510712 1 He3HAYNTETBHBIIH
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cucTteMatudeckuii apeiid gactorer 2, 3-107'2 B cyTKH, B IENSIX
BHYTPEHHETO KOHTPOJIS IIKAJIbl BpEMEHH 3TAJIOHA.

B cocrase atanona Bpemenn HAO ObuTH ITpeIyCMOTPEHBI TAKKE
MpUEMHBIE U PETUCTPUPYIOIINE YCTPOHCTBA ISl NIPOBEPKHU U
CUHXPOHU3AIMH YacOB I0 PaJMOCUTHAIAM PATUOCTAHIIAN CITYKOBI
Bpemernn PBM-Mocksa, GBR-Bemukoopuranus, DCF-OPI™ u psga
JIPYTHX, a TAKXKe alllapaTypa YHeProlUTaHUs 1 SHEPrope3epPBUPOBAHI
Ha CJIy4Yail BHIKJIIFOUEHUS TOPOJICKON S3HEPTrOCETH.

Bonpmias yacTe yCTaHOBJIEHHOTO B T€ BpeMeHa 000pyAOBaHU
Mocje MOJEPHHU3AINN U yCTAHOBKH 00Jiee TOYHBIX M HAJEKHBIX
MIprOOPOB HCIIONIL3YETCS U B HACTOSIIICE BpEMS B paboTe 00CepBaTOPHHL.
B 80-e roasr Ha ciyx0be stamornHoro Bpemean HAO naganwm
HCIIOJIb30BAThCS OTEYECTBEHHBIE M 3apyOeXHbIe pyOuIneBbIe
CTaHIapThl YaCTOTHI C HMOTPENIHOCTRI0 MeHee +1-107'% 3a cyTkw.
PybmameBsiii cranmapt amepukanckoit ¢upmel Hewlett-Packard
WCTONIb30BAJics JUIS XpaHeHHs paboyeil MIKallbl BpEeMEHHU
o0cepBaToOpuH,a TaK)Ke B KauyeCTBE IMEPEBO3MMBIX YacOB B
panumouHTephepoOMETPUUECKIX IKCTIEpUMEHTaX B EBmatopuu u
3eneHTyKe.

CymHOCTE METO/Ia paAonHTEP(hepoMeTpIIeCKIUX HAOTIOACHHIA
3aKJTI0YAeTCs B OPTaHMU3allMU CTPOT0 CHHXPOHHBIX (IMOTPEIIHOCTD
CBEJCHHUS YacOB M pa3judyue B YAaCTOTE CTAHAAPTOB HE JOJLKHBI
mpesbimars +0.1Mxc 1 +£1-10"2 cOOTBETCTBEHHO) OIHOBPEMEHHBIX
HaOIIOICHUH palMoOTEIECKONIaMH OJHOTO M TOTO € MCTOYHUKA
KOCMHYECKOTO pPaJgMOM3IYyUYEHHUS U3 JBYX Da3HECEHHBIX Ha
MEKKOHTHHCHTAIbHBIE pacCTOSHUSA (5-10 THIC.KM) IIyHKTOB IIpHEMa.
Metoz mO3BOJSAET MOIYYUTh PagnoN300pakeHNe KOCMHUYECKOTO
HCTOYHHKA PATMON3ITYICHIS C OOJIBITION pa3pelaromnieil CHoCOOHOCTHIO,
MIPEBBIIIAOIIEH Pa3PEIaroLy 0 CIOCOOHOCTh ONTHYECKUX TEECKOTIOB.

B maGoparopun BpemeHu u dactorel HAO, npu ydactum
nmxerepoB J.M. Tunbka, JI.A. [ xmwkesckoii, H.C.Pagsr, ©.1.bynryesa
B 80-¢ roapl OBLIM CO3MaHbI BHICOKOA((GEKTUBHBIC aBTOMATHUCCKHE
MIPUEMHUKH CUTHAJIOB HAaBUTAITMOHHBIX crcTeM «JIopaH-C», PHCE,
«OMeray, ycrenrHo mpruMeHsIeMbIE IT0 HaCTOSIIIEe BPEMSI ISl KOHTPOJIA
MIKaJTBl BpEMEHU U HOHOC(EPHBIX UCCIIeIOBAHHH.

Bb11 co31aH BRICOKOTOUHBIHN KBaplIeBbI FEHEPATOP U CUHTE3aTOP
3BE3/THOM IIKAJIBI BpEeMEHH ¢ KOA(HUIMEHTOM MpeoOpa30BaHus YaCTOThI
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1,0027379059, mo3BOIHBILKE PEaTH30BaTh YAOOHYIO I HAOFOICHUH
3BE€3/] 3BE3HYIO IIKAIy BPEMEHH. DTOT MOMEHT YacTO BBI3BIBAET
BOTIPOCHI M IO3TOMY HYKIa€TCA B HEKOTOPOM MOsiICHeHUH . BeencTue
TOTO, YTO 3eMJIs IPH CBOEM JBIDKEHHH B ITPOCTPAHCTBE YYACTBYET B
JIBYX BpAIIEHHSIX, OJTHO BOKPYT CBOEH OCH - OZIMH 000POT B CYTKHU, BTOPOE
BOoKpyT CoJIHIIA - OTUH BUTOK 3a I'0JI, [UTUTETHHOCTD COTHEYHBIX CYTOK,
OTIpeNEIsIeMBIX IO TIPSIMOMY BOCXOXIeHHI0 COJHIIA B HE3aBUCUMOU
1IKaJIe BpEMEHU - HAlIPUMEP, aTOMHOM, TPUHATOMN B Ka4€CTBE 3TAJIOHA,
OKa3bIBACTCS JUIMHHEE 3BE3/IHBIX CYTOK, OMPEIEIIEMbIX 0 MPSIMOMY
BOCXO)KJICHHIO 3Be31. JTa pa3HHUIIa COCTaBiLsIeT 3 MUH 56,55360 cex
aTOMHOTO BPEMEHH 3a CyTKH, 4TO 3a Tofl B CyMMe pOBHO 24 Jaca, T.c.
oHU CyTKH. Takum 00pa3oM, JIUTEIHHOCTh TOJja UCUUCISIETCS 10
KOJIMYECTBY COJTHEYHBIX CYTOK, ITO KOTOPHIM U CTPOUTCS HAIll OOBIYHBIN
365 CyTOYHBIA KaJeHAaph, YTO COCTABISICT 366 3BE3THBIX CYTOK.
[TockonmbKy Bech yKJIaJ Hamledl KU3HU CBSI3aH C MEPHOAMYHOCTHIO
Bocxona u 3axoma CoiHIIa, MBI TTOTB3yeMCS COJTHETHOHN ITKAJION
BpEMEHH, K KOTOPOH Ayisi ynoOCTBa MOIb30BAHUA MaKCHUMAaJIbHO
MpUOIMKeHa aTOMHAas IIKaja BpEMEHH, HCIIOJIb3yeMas B KadecTBe
abCOIIOTHON MEPBI I3MEPEHUSI BPEMEHH. 3BE3THOE BPEMSI NCTIONIb3YeT-
Csl B ACTPOHOMUH, TEO/IE3MIECKIX PadoTax U T.1. B acTpoHOMHYECKIX
KaTajorax Kaxias 3Be3/la UMeeT JBE CTPOTO OIpPEIeICHHBIE I Hee
KOOPAWHATHI, OTHA M3 KOTOPBIX HUYTO HHOE, KaK 3BE3HOE BpeMs. Takum
obOpa3om, nudepoOaaT 3BE3AHBIX YaCOB OKa3bIBACTCS KakK ObI
3arevyariieHHbIM Ha BUIUMOM HaMU HOYHOM 3BE3/IHOM HeOe.

B MoMeHT oceHHero paBHOIEHCTBUS IU(epOIaTh 3BE3HBIX U
COJTHEYHBIX YacOB Ha HyJIEBOM MepHIuane | prHBHHCKO# 06cepBaTopuu,
Haxonsmelics B AHriauu Henaiaeko oT JIOHZOHA, MOKa3bBIBAIOT
onnHakoBoe Bpems. CmycTda MoJrona B MOMEHT BECEHHEro
PaBHOACHCTBHUS OHU PacXomATcsl poBHO Ha 12 gacoB. Pacxoxmenune
3BE3/IHBIX U COJHEYHBIX YACOB OTHO3HAYHO CBSI3aHO C TAKUM BUAUMBIM
HaMHU sBJICHHEM, Kak nmepemernieHue CoHna Ha oHe 3Be3]] B TCUCHHE
rofla U CMEHOM CO3BE3Mi, KOTOpbIE MBI BUAMM Ha HOYHOM Hebe B
pa3HbIe BpeMeHa roja.

3Be3nubiec yacel HAO B 1eHh OCEHHETO PaBHOICHCTBUS
pacxomsaTcs ¢ COMHEUYHBIMU Ha +2 gaca 07 muH 53,555 cek, 4ro
COOTBETCTBYET JIOJITOTE Harrei 00cepBaTOprH, BRIPAKCHHOM B 9aCOBOU
Mepe.
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Kpome ocHOBHO#T cBoel 3amadu - 00€CIECUCHHUE 3TAIOHHBIMHU
CHUTHAJIaMH BPEMEHH M YaCTOTHI aCTPOHOMHYECKHX HMHCTPYMEHTOB
00cepBaTopuy - Ha CITYXKO0€ 3TATTOHHOTO BPEMEHHU PETYIISIPHO BEJINCh U
BemyTcs mpueMbl curaaioB Bpemern KB, JIB u CJ/IB paanocrannmii
ciyk0 BpeMEHH, B LEJSIX KOHTPOJISI MPABWIIBHOCTH TIEPEaBacMbIX
CHUTHAJIOB W3Iy4YCHUS, U PETUCTPAlMd MOHOCPEPHBIX aHOMAIHI
pacrpocTpaHeHHs PaIHOBOIH, BBI3BAHHBIX U3MEHEHHSMH B aKTHBHOCTH
ConHna u psAnOM APYTUX MPUYUH, TAKUX KaK BO3IMYIIEHHE
TEKTOHHYECKOW aKTHBHOCTH PEHTT€HOBCKIMH BCTIBITIIKaMu Ha COJHIIE,
AHTPOTIOT€HHBIMH BO3/ICUCTBUSMHU U JIP.

Perymsapao, B MOMEHTHI nepenadu mudepomara MOCKOBCKOM
crynuun Octankuao B HAO mpou3BOAHMTCS CBEpKa HacoB C
rorpentHocTeio Menee +0.1 Mkc.

DTO cTano BO3MOXKHBIM IMOCJe Toro, Kak ['ocymapcTBeHHas
cmyx06a BpeMeHHn U 4dacToThl MHCTHTYTa MeTponorun Bpemenu u
IIpocTpancTBa B MOCKBE, CHHXPOHH 3UpOBajia paboTy TeICBU3NOHHOM
anmaparypbl CBOMM BRICOKOTOUHBIM CTaHIapTOM dYacToTel.Ha ceromns
310 HamboJiee TOYHBIH W MPOCTONM METOJ CBEPKH YacOB IO BCEH
Tepputopuu, oxBaueHHoi TB Bemanuem. Ciyx6a Bpemenu HAO
peryispHO TOoJJepKuBacT 0OMeH MH(popManueld ¢ MepBUYHBIMHU
sranioHamMu B Mockse, XapbkoBe, [Tynkose.

B ucropuu ciry:x0s1 TouHoro BpeMmernr HAO ObL1 He3a0bIBaeMbIi
TIepPUOJ €€ yJacTusl B paboTe TPEXTONMIHOW acTPOHOMHUUECKOM
sxcnenuiuu HAO Ha octpose Llnunoepren 8 Ceseprom JlemoButom
okeaHe B koHre 70-x Hagaie 80-X TOH0OB, PyKOBOAMMOW TOKTOPOM
¢u3z.-mar. Hayk [lerposeiMm I.M. Torma B paiione mocenka bapernOypr
ObL1a OCHOBaHa 00CepBaTOPHs IS HAOIONEHNS TIPSIMBIX BOCXOXKICHHH
3Be3]T Ha maccakHoM mHCTpyMeHTe AIIM-10 B yCIIOBHSAX TOJISIPHOM
Houu. B paboTe skcmenumnuu, ee CHaApsHKEHHH W IKCIUTyaTaluu
MOOWIIBHOM CITy>K00M TOYHOTO BpEMEHH, IPUHSIIH YIaCTHE HHXKEHEPHI
Twiek 2.M., UBakuna B.M., bymyes @.U., Texauk Apucrapxos A.A.
Y4acTHUKH IKCUEAUIMN Ha MPOTSHKEHUH TPEX MOISPHBIX HOUYEH
obecnieunBamy HabMIOMATEHHYIO padoTy oOcepBaTopun. Pabora Opl1a
yCIentHo 3aBepiieHa B 1977 romy.

T'oz1bl P5KOHOMHUYECKOM ¥ TOJIMTUYECKOM EPECTPONKH CTPaHbl U
BBI3BAHHBIN €10 SKOHOMUYIECKHI KPU3UC HE MUHYIH U 00CEPBATOPHIO.
Pe3ko cokparmnocs prHaHCHpPOBaHHE, IITAT COTPYIHUKOB, CHAOKEHHE.
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OGopBanuch TpaaUIMOHHBIE HAyYHBIE U XO3SWCTBEHHBIE CBA3H,
M3MEHUIUCH IPUHITATIBI B 330298 pa0oThI. C OONBIITNM TPYIOM CITyKOa
JOOCHAIIAJIaCh COBPEMEHHBIM 000pYy/IOBaHUEM, YCTAaHABIIMBAJIAa HOBBIE
Hay4YHBIE CBSI3U M KOHTAKTHl. HecMOTpsl Ha TPYIHOCTH MEPEXOTHOTO
nepruona, Omaromaps MOAJAEpKKE W MOHUMAHHIO PYKOBOJCTBA
obcepBaropuu, yackl HAO HU pasy He ObLIN OCTaHOBICHBI. PaboTaroT
OHHU U B HACTOSIIIEE HEJIETKOE BPEeMSL.

Ynanaoch yKOMIUIEKTOBAaTh U COOpATh JIBa KOMITJIEKTa yCTPOWCTB
TOYHOTO BPEMEHH M 9acTOThI: oHO /i [[yiakoBckoii oOcepBaTopuu B
pamMkax coBpeMmeHHOT0 npoekta MAI'MC, apyroe mis HOBOTO
aKCHalbHOTO MepuauanHoro teneckoma AMK, m3roroBieHHOro B
o0cepBaTopuu.

beimn ycTaHOBIEHB Hay4YHBIE KOHTAKTHl C YKPAaWHCKHAM
Pamnorexunueckum Mucturyrom (OpBmmii HUMJIAP) B Hukomaese
mo paboTaM, CBA3aHHBIM C M3yYCHHEM HOHOC(EpPBI, PerucTparuei
peHTreHoBCcKuX Bcmblmek Ha CoJHIE, TPOTHO3UPOBAHUIO
pa3pyLIUTENbHBIX 3emMieTpsiceHuil. 110 3Toi ke TeMaTuke HavyalioCh
COTpyAHUYECTBO ¢ KHEBCKMM roCyHHBEPCUTETOM, XapbKOBCKUM
paaroacTpOHOMUYECKUM HWHCTHUTYTOM, IPEATIONIaraeTcss HayqyHoe
COTPYAHHUYECTBO C 3apyOEKHBIMH KOJUIETAMH B paMKax IMpOeKTa
«IIpexynpesxxkaenue» YKpauHCKOW KOCMHUYECKOM MPOTpaMMBbI.

Becpma akTyanpHBEIM mpeacTaBiseTcs pa3zputue B HAO
pannoacTpOHOMHYECKHUX METOJO0B, paguoOUHTEeppepoMeTpun
(MCTIONB3ysl UMEIOIIYIOCS ATAJOHHYIO 0a3y 00CepBaTOPHH), a TAKKE
WHTErpanus B MEXIYHApOIHBIE MPOTPAMMBI IO MCCIEIOBAHUIO
COTHEYHO-3eMHBIX B3ammojeicTeuil. HAO Morma Obl Ha paBHBIX
y4acTBOBaTh B MpoekTe «DYyHKIMOHMPOBAHUE» 10 KOOPIUHATHO-
BPEMEHHOMY 00SCIICUCHHIO YKPAMHEI, €€ FOYKHOM ITPOMBIIIIICHHOM 30HBI.
3arparhl Ha JOOCHAIEHHE HEe TPUBBICKIN ObI 50 Thic. 101 [1pu 3TOM
I0KHBIM pernoH YKpauHbl Obl1 Obl 00ecCreYeH HeO0OXOOUMBIM
MOTEeHIUAJIOM O0OpyAOBaHUS A KOOPAMHATHO - BPEMEHHOTO
obecrieueHust paboT, B TOM umciie MOPCKOH TTPOrpaMMbl YKpanHbI B
YaCcTH BBICOKOTOYHBIX ONpEAeIeHNH KOOpAWHAT IMpH padoTax Ha
menbde YepHOro Mops v IPYTUX IPUMEHEHHI.

[MocnemHee OTHOCUTCS K HAIIMM OJIMYKAWIIIAM MEPECTIEKTHBAM
pPa3BUTHS, IO HAIIEMy MHEHHIO, BIIOJIHE PEANbHO BBITTOIHUMBIM, a
[JIaBHOE TIOJIE3HBIM W HYXKHBIM JIJISl Pa3BUTHS YKpaWHBI, €€ HaydHO-
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TEeXHUUYECKOW 0a3bl, YKpEIUIeHHSI MEXIYHapOIHOTO aBTOPHUTETA
BBICOKOPA3BUTON IIMBUIIM30BAHHOM CTPaHBI.

B 3aknroueHne xoTemoch OBl BBICKa3aTh CleqyIOIIee:
UenoBedecTBO M MJaHETa 3eMIIsI MOTYT pacCMaTpUBAThCS Kak
OTPOMHBI KOCMHUYECKHN KOpadib, OOIITHI 7151 BCEX pac M HApOJIOB, C
KOJIOCCAJILHOM, 10 36MHBIM MEPKaM, CKOPOCTHIO ITepeMEIIAtONTUHCS B
npoctpanctBe Kocmoca. Poib acTpoHOMUH C 3TOM TOUKHM 3PEHUS - 3TO
pOJNb BIEPEICMOTPSAINNX, OblIa Takasl JOJDKHOCTh B UCTOPUH
(dboToBoACTBA. YiKe ceromHsl, 6aromaps pa3BUTHIO ACTPOHOMUYIECKOM
HayKH, TEIECKOMOCTPOEHHUs, €CTh BO3MOXXHOCTH 0003peBaTh
KOCMHYECKO€ MPOCTPAHCTBO B paanyce A0 13 MipA. CBETOBBHIX JI€T,
YK€ OpraHU30BaH U JEHCTBYET MEXyHAPOIHbII NaTpyiib aCTEPOUTHOM
¥ KOMETHOH OMacHOCTH, Ha4aJl eHiCTBOBATh ITPOTPAMMBI IO TTOUCKY
BHE3EMHBIX [IUBIJIM3AIINH, YCIIEITHO BETyTCsl paOOTHI 10 HCCIIEOBAHHIO
COJTHEYHO-3EMHBIX dHepreTudeckux pzammopeicTBuii (STEP),
TOTYYeHBI YHUKAIbHBIE (DOTOCHUMKH IIOBEPXHOCTH CITy THUKOB TUTAaHET-
rurantoB lOmurtepa, CarypHa, Ypana u HenrtyHa, TOTOBHUTCS
JKCIIEAUITHS YeJIOBEKa Ha Mapc, mocTpoika JTyYHHOW oOHWTaeMOM
CTaHIMH. YCTPEMJICHHOCTH YesioBedecTBa B Kocmoc, kKak moqaepkuBa
B CBOUX TpyAax BeNUKuil [[MOJKOBCKHUM - 3TO KM3HEHHO BakKHad
HEOOXOAMMOCTD [IJIi COXPAaHEHUS M MPOLBETAHUS YEIOBEYECKOU
LIMBUITH3AIAN.
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