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HABJIOAEHUA ACTPOHOMUNYECKUX ®EHOMEHOB
C IoMObIO KPYTUJIBHBIX BECOB

Inasnas acmponomuueckasn obcepsamopus HAH Vkpaunsi

[pencraBieHsl pe3ynbTaThl PETYIAPHBIX HAOMIONCHUH 3a ITOBEACHHEM KPYTHIIBHBIX
BecoB (oT 4 no & mpuOOpPOB) B MOMEHTHI CIICIU(PHYCCKUX IDIAHETHO-COJTHEYHBIX
KoHHrypanuid. [lokazaHo, Y4TO KpPYTHJIBHBIE BECHl PEarupyroT B MOMEHTBHI COJHEYHBIX H
JYHHBIX 3aTMEHHUH, a Taroke npu nmokpeitin Conana Benepoit 1 Mepkypuem. OOHapyxeHO,
YTO B HEKOTOPBIX CIydYasx KPYTHJIBHBIC BECHl PEarHpyrOT Ha acTPOHOMHYECKOE COOBITHE C
OlepeXeHHEM, JOCTUTAIOIIUM JIECATKOB MHUHYT, WIH, HA00OPOT, 3ala3[bIBalOT C pEeaKLUeH.
OOcyxIaroTcsi BO3MOXKHBIEC NMPUYMHBI TaKUX ()EHOMEHOB, KOTOPBIE MOTYT OBITH CBSI3aHBI CO
cBepXxcaabbIMU B3aUMOICHCTBUSMU.

Knouesvie  cnosa:  cBepxcnaOble  B3aUMOJCHCTBHS,  IUIAaHETHO-COJIHEUHBIE
KOH(UTypalny, KpyTUIbHBIE BEChl, aCTPOHOMHYECKOE COOBITHE.

BBepeHue

[IpoGema cBepxcnadrix B3ammopeiictuii (CCB), mognaTas B cBoe BpeMs (pr3uKamu, mocTe-
MIEHHO 3aTPOHYJAa YMbI OMOJIOTOB, MEANKOB, TEHETUKOB M MPEICTaBUTENCH OPYrUX CIELUAIBHOCTEMH,
KOTOpPBIC B TOW WJIM MHOM CTETNICHU CBS3aHBI C UCCIICOBAHNEM JKUBOW CYOCTAaHIIMH U CAMOW KHU3HH.
Bonee Toro, co BpeMeHeM 0Ka3ajaock, YTO MEPEUNCIIEHHBIE BBIIIE HAYKH U aCCOLMMPOBAHHbBIE C HUMHU
o0yacTv 3HaHUS MPEJCTABISAIOT CO00W ropa3fo Oojee oOMIBHOE TOJe IS MCCIeTOBaHUS CBEpXClia-
OBIX B3aMMOJICHCTBUM, YeM COOCTBEHHO (hu3uka. DTO ObLIO CBA3aHO C TEM, YTO B (PU3UKE POXKICHHUEC
TIOHSATHSI «CBepXciaboe B3auMOJIeHCTBUE» OBUIO Pe3yJlbTaTOM MPOCTON KOJUYECTBEHHOW TpaHC(Op-
MalHy TepMHUHA «cja0ble B3auMOJAEHCTBUSY, U MO-TIPEKHEMY OTHOCHIIOCH K B3aMMOJICHCTBUIO MEXKIY
3JIEMEHTAapHBIMU yacTuliamMu (KpoMme (otona). TepmuHoM «cBepxciaboe B3auMOAEHCTBHE» (UIUKU
omuchBa pacmnaj K°-Me30HOB ¢ KOHCTaHTOW B3aMMOJICHCTBHUS TOPSIKA 10715—10716, KoTOopas Ha
MHOT'0 TIOPSIKOB MEHbIIE KOHCTAHTHI «CJIA0bIX B3aUMOACHCTBHI

B oTnmuume ot 3T0T0, B HAYKaX O KUBOW CYOCTAHIIMU MOHSATHE CBEPXCJIA0bIX B3aUMOJCHCTBUM
(CCB), cTano oTHOCUTBCS HE K IMOBEJCHHIO 3JIEMEHTAPHBIX YACTHIL, a XapaKTepPH30Bajo MPUIMHHO HE
OOBSICHUMYIO PEaKII0 MaKpOCHCTEM (CIIOKHBIX MOJIEKYJ, OEJIKOB, (U3MYECKUX yCTPOMCTB, U T. II.)
Ha crienuguryecKre BHEIIHNE 00CTOATENBCTBA. B MUpe eXeromaHo npoxoasar AeCATKH KOH(EpeHIHH, B
Ha3BaHUAX KOTOpbIX mpucyrcTByeT TepMuH «CCB». Tema CCB crana odeHp HOIMyJIsSpHOM, HO 3Ta
BCeoOIast TOMyJIIPHOCTh 00YCIIOBJIEHA HE MOJIOH, a MIOHWUMaHKUEM TOT0, YTO 32 (PeHOMEHOM CBepXcia-
ObIX B3auMo/ieiicTrii cront Ousnveckuii Bakyym (antait — sneprus ToHKuX MUpOB) ¢ O€CKOHEUHO
OO0JIBLIMM 3a11acoM M pazHooOpasueM 3THX 3Heprui. Y iump k HeOonblias UX 4acTb IPUOTKPHIBAET B
TocIieIHeE BPeMsI CBOM TalHBI MBITINBOMY YEIIOBEYECKOMY YMY.

MpeabicTopusa

[To-BumumMoMy, OTHUM W3 TMEPBBIX SKCIIEPUMEHTOB MO BhIsBieHnto CCB B Ouonoruu Obuim
IIUPOKO Ceiuac M3BECTHBIC IKCIIEPUMEHTHI AMOHCKOTo mpodeccopa M. TakaTsl ¢ O€IKOM KPOBU ajlb-
OYMHHOM, pe3y/IbTaThl KOTOPBIX OBLIN OIyOIMKOBAHBI B cepeauHe mpornioro Beka [1]. EMy ymamocs
MOKa3aTh, YTO CKOPOCTh pepMeHTanuu (ocenanus) OeaKa KpoBU aabOyMHHA CKAYKOOOpa3HO U3MEHS-
nack npubnm3uTensHo Ha 20% 3a 6-8 MUHYT 710 TOro MOMeHTa, koraa CoJHIIe mepecekaeT MaTeMaTH-
YECKUH TOPU30HT ISl MECTa MPOBEACHHUS dKCIIEPUMEHTa. DTOT 3P DEKT SMOHCKUI mpodeccop Ha3pal
«peaktmit Bocxona Comarmay. CinenyeT oOpaTuTh BHUMAaHHUE Ha CIIOBO «MaTeMaTHIeCKUi». CKOPOCTh
peakIuu U3MEHSJIACh HE TOTJIa, KOT/Ia CBETHIIO CTAHOBMJIOCH BUAMMBIM WJIHM €0 JIyYd OCBEIIAU Me-
CTO SKCIIEPUMEHTA, a TOTJa, KOTJla ero reoJie3nveckas BHICOTAa Yepe3 HOJb MEepeXoiuiia U3 00JIaCTH
OTPHUIIATEIHHBIX 3HAYCHUH B 00JIACTH TOJIOKUTEIHHBIX, HE3aBUCUMO OT TOTO, B KAKMX YCIOBHSX IPO-
BoamJICs 3KcnepuMeHT. Kakum o0pazom Oenok mpenBujen 3ToT MOMEHT? MHOTOJIETHHUE UCCIIeA0Ba-
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HUS TIO3BOJIMIIN YCTAaHOBUTD, YTO CKOPOCTh «peakluu Bocxoaa CosHIay» yBeNInIuBaeTcs MpH MoAbEME
B FOpBI ¥ NPUOIIKEHUH K 9KBATOPY, a TAaKXKe KOpPeIupyeT ¢ 11-JIeTHUM LHKIIOM COJIHEYHOW aKTHB-
HOCTH. OCOOEHHO HHTEPECHO TO, YTO yKa3aHHAs Peakiys N3MEHIIAaCh BO BPEMsI COJIHEUHBIX BCIIBILIEK
(1) ¥ cKOpPOCTB KOATYJISIIMK YMEHBIIAIACH BO BPEMsI COTHEYHBIX 3aTMEHHUH. AHaIUTHIECKoe 000011Ie-
HUE PEe3yJbTaTOB MHOTOJIETHUX HCCIENOBaHMN mo3Bonuio Takare chaenars JaneKo MIYIIUH BBIBOJ:
«HeT coMHEHUII OTHOCUTEIBHO TOTO, YTO COJHEYHOE M3JIyYCHHE JOJDKHO BKIIIOYATh HOBBIM KOMIIO-
HEHT ¢ OuonorndeckuM 3(PQeKToM, KOTOPBI XapakTepusyeTcs: OOJBIION MPOHUIAIOIIEH CHIOHW U
MOHM3MPYIOIEH CUIION A opraHu3Ma yeiaoBeka». Hackoabko M3BECTHO aBTOPY, 3TOT BBIBOJ O BIHS-
HHUH COJIHEUHBIX 3aTMEHHI Ha CKOPOCTH (pepMEeHTalrHU aibOyMHHA OBLT MOATBEPKIEH aHATOTHYHBIMU
paboramu, ipoBoguBIIIMuCST B CCCP u OPI.

B 1951 r. utanesuaen k. [Tukkapau (yHuBepcuteT Bo DopeHIN) MPOBE MOX0XKHE IKCIIe-
PUMEHTBI C KOJUIOWIHBIM BELIECTBOM — OKCHUXJIOPHIOM BUCMYTa — W OOHApYXWJ, YTO (U3UKO-
XMMHYECKHE CBOMCTBA KOJJIOMAHOTO PACTBOPA MEHSUIUCH B 3aBUCHMOCTU OT MHIEKCA COJHEYHOH aK-
TUBHOCTH, HACTYIUICHUS 3aTMEHUN 1 MHTEHCUBHOCTH MarHUTHBIX OYypb [2].

B 1954 1. Caroli u Pichotka [3] npoBenu OMNbITHI, UICOIOTMYECKH aHAJIOTHYHBIC OnbiTaM Ta-
KaThl, ¥ TMOKa3alH, YTO KO3((UIMEHT MOBEPXHOCTHOI'O HATSDKCHMS BOJBI 3aBHCUT OT IOJIOXKECHUS
Connna. Yepes 10 jer roxy MHOTHE XMUMHUKUA MHpa B Pa3sHBIX TOYKaX IUIAHETH MPHUHSAIU y4yacTHE B
COTJIaCOBAaHHOM 3KCIIEPUMEHTE U, 3apaHee JOrOBOPUBIINCH O OJJHOBPEMEHHOM MPOBEACHUH IKCIIEPHU-
MEHTA, 3aperUCTPUPOBAIIN, KAK CKOPOCTb OCAXIICHHUS OKCHXJIOPUAA BUCMYTa B BOZHOM PacTBOPE CHH-
XPOHHO MEHAJAach NPH W3MEPEHHAX B Pa3HBIX, JAIEKO Pa3sHECEHHBIX JabopaToOpusX, yKasblBas TEM
CaMbIM Ha JIeHiCTBHE HEKOTOPOTO IJ100aJILHOI0 GaKkTopa.

He menee yauBuTenbHbIE Pe3ysbTaThl IKCIEPUMEHTOB OBUIM MOJIyYEHBI MPU HUCCIEIOBAHUU
BJIMSIHUS COJTHEYHBIX 3aTMEHUN HE HA YyBCTBHUTEJIbHBIE OMONOTHYECKUE OOBEKTHI U CTPYKTYPHPOBaH-
HbIE XMMUYECKHE COCMHEHUS, a Ha OTHOCUTEIBHO TPyOble MeXxaHHueckre cucteMbl. OKa3anock, 4To
HEKOTOpPbIe (pr3HUeCKUe MPUOOPHI PearupyroT Ha 0co00 MpUMeYaTeIbHbIe aCTPOHOMUYECKUE KOH(PH-
TypaLuy ¥ U3MEHSIOT CBOM MEXaHUYECKUE CBOMCTBA WM MOBEICHHUE.

Taxk, B 1954 romy BO BpeMs IMOJIHOTO COTHEUHOTO 3aTMeHUss HoOeneBckuii naypeat mo 3KOHO-
MuKe (paHiry3 Mopuc Aibst YCTAaHOBHII, YTO TIEPHO KoJeOaHUS MEXaHUIeCKOTo MasTHHUKA (TT0/1Be-
LICHHBIH I'py3 HAa METPOBOH METaJNIMYECKOW MPOBOJIOKE) HEMHOI'O YMEHBIIMJICS B MOMEHT IMOJHOMN
¢a3e1 3aTMenus [4]. Ilo-Buaumomy, Mo BIMSHUEM 3TOr0 HEOOBIYHOTo pesyibrata Cakcn 1 AjieH [5)
BO BpeMsl COJTHEYHOTO 3aTMeHUs 7 Maprta 1970 rosa npoBeny CBOH KCIIEPUMEHT B OOHAPYKWIIN 3HA-
YiMOE M3MEHEHHUE Teproia KonebaHuss TopcCHOHHOro MasTHuKa. Crycts 20 JIeT STOT ONbIT OBLIT IO0-
BTOpPEH PSIJIOM HCcIenoBaTenel (cMoTpu, HanpuMmep, [6, 7]), 0OHaKO OJHO3HAYHBIN BBIBOJ TaK U HE
ObL1 mostyueH. OtHocuTenbHO HemaBHO Jlyud [8] mojBen HEKOTOPBIH MTOr paboTaM MO M3YYCHHIO
BJIMSIHUS COJTHEYHBIX 3aTMEHHI Ha MOBEJICHHE TOUYHBIX (PH3MYECKMX MAsTHUKOB U MPHUIIET K BBIBOJY,
YTO €CTh 3aMETHAasl KOPPEISLUs MEXIy HEOOBIYHBIM MTOBEJCHHEM TOPCHOHHOTO MasTHUKA U COJIHEY-
HBIMH 3aTMEHHSMH, XOTS CAMO SIBJICHUE HE MOXKET MOKa MOJYYHUTh aJeKBaTHOE MOSCHEHHUE.

Eme Gonee yIMBUTEIHHBIMUA OKA3aIKCh PE3YNBTATHI, MTOJyYeHHbBIE TPYNION (GU3NKOB U3 YHU-
BepcuteTa Xya-UKOHT, CpaBHMBABLIMX MEXIY COOOH MOBEICHHE HECKOJBbKHX Map aTOMHBIX 4acoB,
PAacIoNoKEHHBIX B Pa3HbIX ToUkax Kuras Bmosb mosockl coHeuHoro 3atmenus 24 nexabpst 1992 ro-
na. OHM OOHApYKWJIM CKauyKooOpa3zHOe M3MEHEHHE Pa3sHOCTH MOKa3aHWH YCTAHOBOK MMEHHO B MO-
MEHT MaKCHUMaJIbHOH (ha3bl YaCTHOTO 3aTMEHHSI [9].

Pe3ynpTaThl 3THX M HEKOTOPBIX APYTHX MOAOOHBIX SKCHEPUMEHTOB OUYEPTHIN HOBYIO I'PaHb
coJTHeYHBIX (eHOMEHOB: €Clii paHbIe, eme co BpeMeH A. JI. UmkeBcKoro, yaeHble 00paiaiy BHH-
MaHHE Ha CBA3b MPHUPOIHBIX SBJICHUH C AKTUBHOCTbIO COJHIIA, TO ONMMCAHHBIE BBINIE OMBITH YKa3bI-
BalOT Ha PEaKLUIO MPHUPOIHBIX SIBICHUI Ha MmoJiokeHHe COJIHIA M HA COTHEYHO-TJIAHETHbIe KOH-
¢urypaumuu. Eciu cBs3b MHOTHX 3€MHBIX (PEHOMEHOB C COJTHEUHON aKTUBHOCTBIO €I1€ KaK-TO MOXHO
OBUTO OOBSICHUTH XOTSI ObI B CAMBIX OOIIHMX YepTax (MEHSETCS] KOJMUYECTBO M COCTAB COTHEUHOU paju-
alMy, MOCTYyMaroueld Ha 3eMIII0), TO CBS3b C TEOMETPUYECKUMH KoH(pHrypauusmu, xoraa ComHie,
3emitst u JIyHa BBICTpauBalOTCSl B OJJHY JIMHUIO, HE TaK OYEBUAHA U CKOpEE BBI3BIBAET MBICIH 00 acT-
poJioruu, yem o (husMKe.

Takum 06pa3oM, Take 3TOT JANEKO HE MOJIHBIA MepedeHb paboT MO WCCIIeIOBAHNIO BIMSHUS
COJIHEYHBIX 3aTMEHHMH Ha NMPOTEKaHHE HEKOTOPBIX (PU3MYECKUX MPOLIECCOB AAeT MPEICTaBICHHE O
pacTyieM HHTepece YUeHBIX K U3yUCHUIO0 HEKOHBEHIIUANBHBIX ()eHOMEHOB, aCCOLMMPOBAHHBIX C COJI-
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HeunbiMH 3aTMeHusiMEA. C 2005 rona B ['maBHOM actpoHOMUuYeckoi oocepBaropuu HAHY BHe miaHo-
BBIX HAYYHBIX TEM BEIYTCS PEryJISIpHbIC HAOIIOCHHS 3a MOBEICHIEM KPYTHIILHBIX BECOB B MOMEHTHI
cnenu(UIecKrX TIAHETHO-COTHEYHBIX KOHDUTYPAITH.

OnucaHue npu6opoB

Kpyrunsasie Bechl (nanee — KB) kak TOYHBII H3MEpUTENBHBIA HHCTPYMEHT N3BECTHBI JABHO.
C ux momomipto QpaHiy3ckuil yueHsiid KyioH ycTaHOBHI 3aKOH B3aMMOJEHCTBHUS JIEKTPUIECKHX 3a-
psioB, a anrmiickuid ¢pusnk . KaBeHaumn n3Mepunn BEIMYUHY MHUPOBOI IPaBUTAIIMOHHOW MOCTOSH-
Hoii. KpyTunpHbIE Bechl HMEIOT pPa3lM4HbIe KOHCTPYKTUBHBIE peuieHusi (ObIBAIOT CHMMETPUYHBIE U
HECHMMETPHUYHBIE, PAa3IMYalOTCs 10 MaTepuaty HUTH MOJBECA, Macce IMO/ABeca, OCOOCHHOCTSIM 3alllH-
ThI ¥ 9KPaHUPOBKH OT IIOCTOPOHHUX BO3AEHCTBUH U T. I.), HO B JIFOOOM HCIIOJIHEHUH OHU OTHOCSITCA K
YHCITy UCKJIIOYNTEIHHO TyBCTBUTEIBHBIX MPHUOOPOB M JI0 HACTOSIIETO BPEMEHU NPUMEHSIOTCS B OT-
BETCTBEHHBIX JKCIepuMeHTax. [loctaToyHO, HampuMep, yNOMSHYTh OAMH HENaBHUN aMepHKaHO-
HIBEHIIAPCKUN SKCMEPUMEHT MO YTOYHEHHIO BEJIMYUHBI MOCTOSHHONW BCEMUPHOTO TATOTEHHSA C HC-
MTOJIB30BAHUEM KPYTHIIBHBIX BECOB, TII€ B Ka4eCTBE OJAHOTO M3 KOMIIOHEHTOB M3MEPHUTEIBHON yCTa-
HOBKH HCIIOJIB30Bajach IUcTepHa ¢ 16-to Tonnamu ptytu [10].

\

Puc. 1.

B Hammx skcnepuMeHTax MCIONb30BATNCh MUHUATIOpHBIE KB, MoABIKHAS 9acTh KOTOPBIX IO
Macce He MpeBbImaeT moirpamma. Kopompicio (Wi CTpenka) BECOB — 3TO COJOMUHKA JIJTMHOM
110 MM, Ha OIHOM KOHIIE KOTOPO# (KOpoTKoe ruiedo | ) mojBeiieH CBUHIOBbIH rpy3 Maccoii M 4yTh
6onee 400 mr. Ha nmmaHOM miieue L, Macca KOTOpOro M, HUYEro He NoABelIeHo. Takast KOHCTPYKLUS
oOecrieyrBaeT A0CTaTOYHO 00JbIION K03 duimreHT acummerpun KA,

KA =L/

KOTOPBI B HaIlleM Cilydae MpuOIMKaics K 3HaueHuto 25-30. MHoraa K KOHIY AJMHHOTO IUIeYa MpH-
KPEIUIAIACh TOHKAS aTIOMUHHEBas (oJbra miomaasio okoo 0.5 cM?, TOria B ypaBHOBEIICHHBIX Be-
cax Ko3(hUIIUESHT aCHMMETPHUH OKa3bIBAJICS HECKOJIBKO MEHBIIIE.

U3 ycioBust paBHOBECHS:

M-L=M-I
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CIIEyeT, 4TO CUCTEMa HE UyBCTBUTEIbHA K U3MEHEHHUIO TPABUTAIIMOHHOTO MOTEHIIANA B TOM CMBICIIE,
YTO TaKO€ W3MEHEHHE He MOXET MPHUBECTH K TIOBOPOTY CTPENKH, & MOXKET JINIIb BHI3BATh CMEIICHNE
LIEHTpa Macchl MoJBIKHOM yactu KB.

Kopryc KB npezcTassut cooit mpo3pauHblii mapasieenumes pasmepoM 24x24x18 ev®, us-
TOTOBJICHHBIN M3 CTEKJIa TONIIMHOW 2 MM. B LileHTpe BepXxHel rpaHu mapajuiesienueaa 3aKperusiach
HUTH noaBeca TommuHoN 20-40 MKM (0OBIYHO HUTH KOKOHA TYTOBOTO HIETKOTIPSAA WM CHHTETHYE-
cKkasi puibepHast HUTh), KOTOpas Heclla Ha ce0e MOIBMKHOE KOpOoMbIcio. M3HyTpu pebpa cTeKISIHHOTO
napauenenumena oopadbaThIBAIMCh CHIMKOHOBBIM TE€PMETHKOM, a CHApYKH MPOKJICHBAINUCH JTUITKAM
ckotaeM. KopIryc MONMHOCTBRIO OKpY’Kajics HaleKHO 3a3eMIJICHHOW METAIUTMYecKOW CeTKOW (WMHOoTIa
JIBOHOM) ¢ pa3mepoM staeek 1-2 cm. B koHcTpykiuio KB Taxke BXxoania KpyroBas mkaja ¢ IEeHON
JeNeHns 5°, 3aKperuieHHas Ha HwkHeW rpanu npubopa. KB opueHTHpOBamich B MPOCTPAHCTBE Tak,
YTO HyJb IIKAJBl COBIAAAN C HyJIeM acTpPOHOMUYECKOro azumyTa. M3o0pakenue mpubopa A BU3Y-
aNbHBIX HaOIrofeHni mpeacTaBieHo Ha puc. 1. Kopiryc HeMHOTO BBIABUHYT U3 CETKH ISl HATIISAHO-
CTH.

OcoGeHHOCTM KPpYTUIBbHBLIX BECOB Kak M3MepuUTenbHOro npubopa

KpyTtunpHble Bechl OTHOCSTCA K MpHOOpaM HpSMOro OTCUETa, KaK HAIpUMEpP, BOJIBTMETPHI,
TPagyCHUKH, CHUIOMETPHI U T. II., B KOTOPBIX PE3ylbTaT U3MEPEHUH CHUMAETCS HEMOCPEACTBEHHO C
nporpaayupoBaHHoi 1mkansl. Ho B To xe Bpems: KB o0nanaioT npuHIMITHATEHO BaKHBIMH OTJIMYHS-
MU, KOTOpPbIE BCEra HEOOXOJMMO YUUTHIBATH MTPU aHATH3€ PE3yIbTaTOB H3MEPEHUH.

1. KB He UMEIOT HYJEBOIO OTCUETA B TOM CMBICIE, YTO IPU OTCYTCTBHM BHEIIHETO BO3JCH-
cTBHs (HYJICBOH CHTHall) KOPOMBICIO NpUOOpa, MCIONb3yeMoe KaK CTpesika OTCUETHOrOo Mpuodopa,
00BIYHO OyZeT yKa3blBaTh HE HYJIEBOW a3MMYT, a TOT, HA KOTOPBIA YCTaHOBUTCS CTpeNKa IOJ Jei-
CTBUEM YIIPYTOCTH HUTH.

2. KB HE u3MepsAr0T HHTEHCUBHOCTH CUTHANA (XOTSI pe3yNIbTaT U3MEPEHH 3aBUCUT OT WHTEH-
CHUBHOCTH), & YKa3bIBalOT HAIpaBJICHHUEC BEKTOpA MPWUIOKEHHOH CHIIBI IUIIOC BEKTOP COOCTBEHHOTO
KpYTALIET0 MOMEHTA HUTH IOJIBECA..

3. BennuuHa yriaoBOro OTKIOHEHUS CTPENIKH 3aBHCUT HE CTOJNBKO OT BEIMUYWHBI BO3IEHCTBY-
IOIIEH CHIIBI, CKOJIBKO OT Pa3HOCTH BEKTOpa CHJIBI M BEKTOpa MOKOsmeHcs cTpenkd. OT BEIUYHHBI
BO3/IEMCTBYIOIIEH CHIIBI 3aBUCHUT TOJIBKO YIJIOBOE YCKOPEHHUE CTPENKH.

3TO TpH 0COOEHHOCTHU MPUCYLIH JIFOOBIM UOedIbHbIM KPYTHIBHBIM BECAM B UOEANbHBIX YCIIO-
Busix HaOmoneHui. [1pu pabote ¢ peansHpiMu KB B ycinoBusX peaabHOro MaTepHaibHOIO OKPYKEHUS
TPOSIBIISIIOTCS JPYTUe MHOTOYHCIIEHHBIE OCOOCHHOCTH 3THX MTPHOOPOB.

4. KB B cuny cBoeil 0c000H 4yBCTBUTEIFHOCTH PEArHpPYyIOT Ha MHOXECTBO ()aKTOPOB, OTHO-
CSIIMXCS K COBEPLICHHO Pa3HBIM KaTeropusiM (GU3NYECKUX M, BO3MOXKHO, Jake OMOJIOIMYECKUX BO3-
nevictBuii. HanbompIeit moMexoil ciry’kaT KOHBEKTHUBHBIC NBIDKCHHS BO3/IyXa, BRI3BAaHHBIC HEOIMHA-
KOBBIM IIPOTPEBOM BO31yxa BHYTpu oObema KB. Jlpyroit BaxxHOW MOMEXOH SIBISIOTCS CTAaTUYECKHE
MarHuTHOE M 3ieKTpudeckoe nois. KB 4yBcTBUTENBHEI K CBETOBOMY AaBieHHIO. IIpsiMoe coHedHOe
W3Iy4YeHHE TIPU ONPEeACTCHHBIX YCIOBUIX MOKET BIHUATH Ha TIOKA3aHUE BECOB.

U3 padot H. A. Kossipera u3BecTHO, uro KB nHOrma pearupyror Ha sIBJICHHUS, COIPOBOXK/Ia-
IOLIMecs AUCCUNTallMel SHepruy, B Oosee o01IeM cirydae pedb MOXKET, BEpOATHO, UATH 0 peakuun KB
Ha BCE SHTPONMIHBIE TPOLIECCHI.

HeoOxoammo kpome 3TOro OTMETHTH, UTO, Kak cienyeT u3 sxcnepumenToB ['. T. KacesaHnoBa
(www.sciteclibrary.ru/rus/catalog/pages/6513.html), «uHepTHBIE Tema W NpeAMETHl AMCTAHIIMOHHO
OKa3bIBalOT MEXaHMUYECKOE BO3/IECHCTBUE Ha KOHCTPYKIIMIO BECOB B OTCYTCTBHE AUCCUIIATHBHBIX MPO-
1eccoB U 0e3 Kakux-Mbo 3aTpaT cOOCTBEHHON dHEprun». AOCOIOTHO JIOCTOBEPHO, 4TO cTpesika KB
MEHsIET HalpaBJIeHUe TIPU NPUOIIDKEHUN YellOBeKa, IPHYEM pas3HbIe JIFOJIU JICHCTBYIOT Ha MPUOOp 110
pazHoMy. He nckimtoueHo, 4To mpolecc BKIIOYEHHsI KOMIIBIOTEPA, CTOsIIEro Hejaneko ot KB, takxke
OTpayKaeTcsl Ha TOJIOKEHUU CTPEJIKH, HO 3TOT QakT TpeOyeT JOMOIHUTETHHOTO n3ydeHus. Henb3s uc-
KIIFOUUTh, YTO CYIIECTBYIOT JPYTHe, He H3y4YEeHHbIC M HE OMMCAHHEIE 3/1eCh (DaKTOPbI, CIyXKallie MpH-
YUHOMN OTKJIOHEHUs cTpenku KB oT paBHOBECHOTIO MOJIOXKEHMSL.

Taxum obpazom, padora ¢ KB, TpaaumoHHO 3apeKOMEHI0BaBIIMMHU ce0sl Kak CBOSOOpa3HbIi
qyBCTBUTENBHBII TPUOOP, TPEOYIOT HE TOIBKO OCOOBIX yCIOBHI MPOBEICHHS HAOIIOACHHH, HO TaK XKe
U KpaliHe KpUTUYECKOTO OTHOUICHUS K pe3yibTaTaM M3MEPEHUMH, KOTOPbIE MOT'YT OBITh I1OABEPKEHbI
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OJTHOBPEMEHHOMY BIIUSHUIO HECKOJIBKUX (PAKTOPOB.
BusyanbHble HabnoaeHus

HabrnooeHusi 8 0ambi CONTHEYHbIX 3amMeHul

ITockompky aBTOMAaTH3aIMs H3MEpEeHUH Tpu padore ¢ mMuHHATIOpHBIMEH KB nemaer Toipko
MepBbIE [Iard, cHadana €AWHCTBEHHBIM CIIOCOOOM CHATHS OTCUETOB B HAIIMX HKCIEPUMEHTaX ObUIN
BU3yaJIbHBIE HAOJIIOACHUS Yepe3 paBHbIC WHTEepBasibl BpeMeHH. [Ipu sToM Habmomatens OONBLIYIO
4acTh BPEMEHU HAXOJIWICSA Ha ynaneHnu He meree 10 M oT mpuOOpoB, U TOJNBKO pa3 B 5 MUHYT IIPH-
ommkacs kK HuM Ha 10—20 cekyHIT 1Sl CHSTHS OTCYETOB.

1. ConHeyHoe 3ammeHue 23 Hos16ps1 2003 2o0a.

OTo0 mepBoe HAOMIOACHUE COMHEYHOTO 3aTMEHUS C MOMOIIBI0 KPYTHIBHBIX BecoB. OHU Mpo-
BOJWJIKCH B JOMAIIHUX YCJIOBHSX C MOMOLIbIO 4-X MMOYTH MACHTHYHBIX IpubopoB. Paboune n3mepe-
HUS Hadanuch 23 HOSOPS 32 HECKOJIBKO YacOB IO Hadaiaa MaKCHMabHOH (a3pl. 3a HECKOIBKO CYTOK
710 3TOTO BEJIUCH CIIOPAAUYecKUe HAOII0CHNUS 3a BECaMU, CTPEJIKH KOTOpbIE MOKa3bIBalIN OeccHCTeM-
HBIE, HO TEM HE MEHee COBEPIIEHHO OTYETIMBbIe Kojebanus. Ho B HOUb 3aTMeHus (sBIeHUE HE OBLIO
BuauMO B Kuese, MocKonbKy Mooca MoJIHOTO 3aTMEHHSI IIPOXOANIa IO NpUOPEKHON 30HEe AHTapKTH-
ku B paiione nonrot ot 10°E no 100°E) ctpenku Bcex mpuOOpPOB CTaId OBOPAUYUBATHCS MMOYTH CHH-
XPOHHO, 8 B MOMEHTHI, OJIM3KHe K MakcuManbHoi (aze (TMax) 3aTMEHHsI, aMILTUTYIa U CKOPOCTH KO-
nebaHni yBeNMYITUCH. PUCYHOK 2 MOKa3bIBaeT TO, YTO YJAIOCH 3apETUCTPUPOBATh B TeUeHUE 5.5 Ja-
coB HaOmoneHuit. CTpeikaMu Ha PUCYHKe ykazaHbl MOMeHTHI Hadan (T1 u T2) koumoB (T5 u T4)
YaCTHOTO U IIGHTPAJIBHOTO 3aTMEHHMs, a MOMEHT T3 = TMax COOTBETCTBYyeT MaKCHUMaJbHOH (ase 3a-
TMEHHS BAOJIb HOJOCH! 3aTMeHHs. OUeBUIIHO, YTO 3@ HECKOJBKO YaCOB JI0 HACTYIUICHHS MaKCHUMalb-
HOM ¢azpl TMax y Bcex mpruOOpOB HAOIFOMAICS OTHOCHTEIHHO IJIABHBIA CHHXPOHHBIA X0/ B CTOPOHY
YMEHBIIIEHUSI OTCYETOB, @ B MOMEHTHI Oin3kue B TMax MPOM30ILIN pe3Kue Kojiebanus crpeiok. He
CTOJIBKO YIIMBUTEIBHO TO, YTO MPHOOPHI 3apETUCTPUPOBAIH SBICHUE, KOTOPOE BOOYHIO MOXKHO OBLIO
HabronaTh Ha APYroM KOHIIE 3€MHOTO IIapa, Kak TO, YTO MakCHUMaJbHas peakuusi puOOpoB HE COB-
naJsia 1mo BpeMeHu ¢ MmoMeHtoM Tmax. [Ipubopsl oTpearupoBanu B cpeaneM Ha 30 -35 MHHYT mO3Ke,
3apeTUCTPUPOBAB HEKHIA 3ama3AbIBAIOLIUI 110 OTHOLICHUIO K MaKCUMaITbHOH (paze curHai.
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T1 - =startof partial eclipse 22.76 h
T T2 - startof central eclipse 24.32 h T
400 4 T2 - Maximal phase of eclipse 24 232 b
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360 S
w J
™ Ta
3204 .
18]
5 - l
=
E 280 1
=) J
- 240 1
1
o004 Seolar eclipse on 23-24.11.2003 v
1 Kiev Time
T T T T T T T T T T T T 1
21 22 23 24 25 2B 27

Puc. 2.

2. HYacmHoe cornHe4Hoe 3ammeHue 29 mapma 2006 a.

Habmonenus Ovimn mpoBeaensl Ha Tepputopun 'AO HAHY ¢ ucnonb3oBanueM 8 moutu
HOJIHOCTBIO MJIEHTUYHBIX NPUOOPOB, KOTOPbIE ObUIM yCTAHOBJIEHBI B TpEX pa3HbIX MecTax. Makcu-
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MaJlbHas IIUTENbHOCTH 3aTMeHust (4 M 11 ¢) HaOmonanace B Erunrte B 10 u 33 M mo BceMupHOMY
Bpemenu (UT), a makcumanbHas ¢asza gactaoro 3armenust B Kuese (0.7) O6pi1a B MomeHT 11 9 06 M
(UT). Pesynbrarsl 3THX HaOIIOJSHHA TPUBEACHBI HA PHC. 3, IPUYEM, C LEIhI0 yI00CTBa pa3IMueHus
rpaduku FB, F11 u F5 npou3BoibpHO cMelIeHbl BAONb OCH OpAWHAT. BUIHO, YTO B MOMEHT MakcH-
MasIbHOHU (ha3bl Bce MpuOOPHI MOKa3allu Ty WM HHYIO PEaKLUio, IpUUeM Haubosee moka3zaTeabHO Mo-
BezeHne ctpenok npubdopoB F4, F8 u FA. C nepBbIx U3 ABYX 3THUX MPHOOPOB OTCUETHI HAYAIH CHH-
MaTh MPHOJIINZUTENHHO 32 6 YacOB 10 MaKCUMaIbHOHM (a3bl 3aTMeHus. V3 aHann3a ux MmoBeaeHHUs Clie-
JyeT, YTO yXe 32 HECKOJbKO YacOB 0 HACTYIUICHHs 3aTMEHHS, HETIOCPEACTBEHHO HAOII0AaeMOro B
MeCTe IPOBEICHUS U3MEPEHUH, aMIUINTyAa (QIyKTyallil CTPENIOK YMEHBIIAETCS, & CaMble Pa3UTeIIb-
HbI€ U3MEHEHHS IPOUCXOAAT BOIM3H MOMeHTa Tmax.

Tmax
400 - Total solar eclipse T
I 29.03.06
300 -
< 200¢
g L
= 100}
< ¢ :
I § .~ é““
-100 | PH
Datasl 1 1 1 1 1 L 1 L 1 i
4 6 8 10 12 14

Puc. 3.

K COXaJICHHUIO, 3TU HaGJ’IIO,Z[eHI/IH M0 NpUYUHE OTCYTCTBUA ONbITa MPOBEACHUA MACCOBBIX HU3-
MepeHI/Iﬁ OLUIM TIOCTABJIEHEI MCETOAUYCCKU HEIPAaBUIIBHO. He Oblmm MCKIIOYEHEI MHOTHE IIyMOBBIC
(l)aKTOpBI, MMO3TOMY M3 3THUX HE BbIPA3ZUTCIIbHBIX PE3YJIbTATOB MOXXHO IMOJIYYUTH JIMIIb TOT BbIBO, YTO
KB noxka3rsiBaroT SHAYUMYIO pCaKIU0 B MOMCHTHI HACTYIIJICHUA COJTHCYHOI'O 3aTMCHHUS.

3. Konbuesoe conHeyHoe 3ammeHue 22 ceHmsibps 2006 2oda.

3T0 3aTMeHHe He ObLIO BUAMMO C TeppuTopud YKpauHbl. [lomoca 3aTMeHHs, HAuaBIINChH B
09h 50m (UT) y ceBepHbix GeperoB KOkHOI AMepHKH, MPOIILIa IO CBOEOOpa3HO Iyre Mo ATIAHTHKE
u B 13h 36m (UT) 3akonunnacse roxuee Adpuku. ['eonentpuueckoe coeannenue Connna 1 JIyHsl 10
OpsSIMOMY BOCXOXIICHHIO cocTosuiock B 12h 07.2m, a makcumanbHas (a3a 3aTMeHHs HaOJi0/1anach B
momenT 11h 40.2m (UT).

MBI ywIn OIBIT IPEALIECTBYIOINX HAOMIOIEHUH U TIPUHSIN MEPhl K MAKCUMaJIbHOMY HCKJTIO-
YEHUIO NIYMOBBIX ()akTopoB. [IpuOOpsI OBUIH YCTAHOBJIEHBI B HEAKCIUTyaTHPYEMOM IMABUIILOHE COJI-
HEYHOI'0 TEJIECKOINa B KOMHATE, IJie He ObLJIO0 HUYEro, KpoMe MpruOOpOB, TAOYPETKU H DJICKTPHUECKON
nammnouku. B paguyce 100 M oTcyTCTBOBaJIM Kakue-muOO padOTaloNIe MEXaHU3MbI, YCTAaHOBKH, I10-
TpebuTenu aekTposHeprun. CoceHNE KOMHATHI ObUTH CBOOOAHBI OT MeOenu u JroeH. /IBeps B KOM-
HATy Jiep)Kallach 3aKpPBITOH, OKHO OBUIO MPHUKPHITO (paHEpHBIMU JTUCTaMHU OT IOMAJaHUsl JTHEBHOTO
cBeTa. Pa3 B IATh MUHYT B KOMHATY BXOJIMJI OIIEPATOP U OBICTPO CHUMAIT TIOKA3aHHsI IPUOOPOB.

Pesynprar 3TMX HaOmoneHni mokaszaH Ha puc. 4. M3 rpaduka BUAHO, YTO HA MPOTSDKEHUH S5
MIEPBBIX YaCOB HAOJIIOJICHUH OTCUYETHI BCeX MPUOOPOB MEHSUTUCH OTHOCHUTENHFHO Majo. 3HAYMMBIC W3-
MEHEHUS B IMIOKa3aHUsIX MPUOOPOB HAYAJIKCh MOCie MOMeHTa MakcuManbHOU (a3l (Tmax). B uHTEp-
Bas BpeMeHH oT Tmax 1o T4 aMumTyabl KonebdaHuil CTpesioK BceX NPUOOPOB OTHOCUTENBHO HCXOJ-
HOT'O ypOBHS (B T€YEHHE 5 4acoB, MPEALIECTBYIOUIMX MOMEHTY TMax) mpeBblLanu cTo rpagycos(!).
Oco00 cieryeT OTMETHTHh TO 00CTOATEILCTBO, YTO MaKCHMAaJIbHBIE OTCUETHI mpruoopoB F8 n FB mpu-
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nuick Ha uHTepBan 13.0 — 13.1 wacos UT, T. e. Toraa, korna TeHsb JIyHbI BhIlIa Ha Mepuanan Kue-
Ba (30° B. 11.), a MakcuMalIbHBIE O0TCYeTHI prOopoB F7 u F11 Obn ONHM3KK K YKa3aHHOMY MOMEHTY.
DT0 00CTOATENLCTBO TOBOPHUT O TOM, YTO CKOpPEE BCET0 U3MEHEHUS TIOKa3aHUsI BECOB aCCOIIMAPOBAHbI
MMEHHO ¢ ()CHOMEHOM 3aTMEHHUSI.

Solar eclipse on 22.09.2006 |77 s
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Puc. 4.

4. NonHoe conHe4Hoe 3ammeHue 1 agaycma 2008 2o0a.

B nabmoneHmnsx ObLTO 3a/1eiicTBOBaHO 6 TPHOOPOB, YCTAHOBIEHHBIX PSIOM JPYT C JPYTOM B
MajioM koHpepeni-3aie [AO HAHY. M3mepenus Hayaauch NpuOJIM3UTENBHO 3a 4.5 Yaca J0 HACTYTI-
JICHUSI MaKCUMaJIbHOW (ha3bl ¥ MPOBOJMUIMCH B COOTBETCTBUHU C METOIMKOW, OIMUCAHHOH BhIle. Pe-
3yJBTaThl HAOIOIEHUH TIPE/ICTaBICHbI HA PHC. 5.

Total solar eclipse of 01.08.2008
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Puc. 5.

B TeueHHe HECKOJIIBKUX YacoB, MPEALMIECTBYIONMX MOMeHTY T1, mokasaHust mpuOOpoB ObLIH
OTHOCHTEIIBHO YCTOWYHBBI, TOJILKO JIMIIIb CTpeKa nmpubopa F5 Havyanma BpaiieHue npuoIM3uTeIbHO 3a
45 munyT 1o momenTa T1. HanGonbive n3MeHeHNs IPUIILUIACH Ha UHTEpBaa BpeMeru ot 8.5 h (UT)
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g0 11.5 h (UT) T. e., 3axBaTiiid MOMEHTBI Hadajga 3aTMCHHUS, €r0 MaKCUMalbHOH (as3bl ¥ KOHIA 3a-
T™MeHH. MOKHO ObLITO OBI cKa3aTh, uro mocie 11.4 h mokaszanus mprOOPOB OTHOCHTENEHO CTAOWIIH-
3UPOBAIINCH, €CIH OBl HA CKauKo0Opa3HOe YMEHBIIIEHHE BCEX OTCYETOB Ha BCEX MPHOOpax, OTMEUCH-
HOe B MOMeHT Bpemenu 13h 02m. TIpupoaa 3TOro pe3koro U3MEHEHUs, POU3OIIEANIETO CIyCTs M0-
9TH 2 yaca MocJie 3aBEPIICHIsI 3aTMEHUS, OCTACTCS HE BBISCHEHHOM.

Habsto0eHusi riyHHbIX 3ammeHud

B teuenne 2005-2008 rr. ObuTH TIpOBENEHBI HAOMIOACHUS NATH JYHHBIX 3aTMenuid: 17.10.05;
14.03.06; 07.09.06; 03.03.07 u 21.02.08. XoTsa nyHHBIC 3aTMCHHUS HE BBI3BIBAIOT TAKOW YETKOH U
cunbHON peakuun KB, kak 3aTMEHHs COMHEUHBIE, TEM HE MEHee MPUOOPHI OTKIMKAIOTCS M Ha STOT

(heHOMEH.

Lunar eclipse 17 of October, 2005
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Lunar eclipse 14-15 of March, 2006
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HaunOonee 3HaunMble pe3ynbTaThl U3MEPEHUN NPEACTABICHBI HA JIBYX IMaHENSIX PHCYHKa 6.
Cucrema KOOPAMHAT Ta K€, YTO U HA TpaduKax ¢ pe3y/IbTaTaMy HAOJIIOIEHUI COJHEUHBIX 3aTMEHUH.
O003HaueHns Ha rpadUKax TaKHe:

Start = Ul = P1 = BXxoz B OJTyTEHB;
Tmax = MOMEHT MakCHMaJIbHOH (a3bl;
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End = U4 = P4 = BeIxoa U3 NOJTYTEHHU.

CxonctBo pesynbratoB 17.10.05 n 14.03.06 oueBuano. Ha o6onx rpadukax cymecTByerT T. H.
«TIJIaTO», KOT/Ia TIOKAa3aHHs BECOB B T€UCHHE HECKOIBKHUX YaCOB B IIEPHOJ] CAMOTO 3aTMEHUS MEHSIOTCS
OTHOCHUTENILHO Mallo, B Mpejesiax Bcero +15° Toraa Kak mepeq IuiaTo U mocje Hero aMIUIMTyAa Koje-
Oanuii moxomut 10 100°. Ocobo cienyer OTMETUTh TOT (PaKT, 9TO MOMEHT TMax He COBHaual C cepe-
JTUHOMW TINIATO, a PUXOAWJICS Ha €Tr0 «IpaBbli» (Ha rpaduke) KoHel, a cimycTts 1-1.5 gaca mocie Mo-
MeHTa TMax HaunHaIach (pa3a akKTHBHBIX KOJICOAHHIA CTPEIOK BECOB.

lNokpbimue BeHepbi JTyHou

CoBepIIeHHO YIUBHUTEIbHBIC PE3yIbTaThl OblIM Moiy4eHsl 18 urons 2007 r. Bo BpeMs: HaOmro-
JaeMoro Bo Bceil EBpome 3axoxnenns Benepsr 3a quck Jlynel. BuzyansHeie HaOMr0A€HAS 32 TTOBEIE-
Huem KB Hayanuce 3a HECKOJIBKO YacoB /10 NMPEABBIYHUCICHHOTO MOMEHTA KOHTakTa. [lo Hauama mep-
BOro 4aca (o BcemupHOMy BpeMeHH) MOKa3aHUS BCEX MATH MPUOOPOB HE MpeTepreBay 3HAYMMBIX
KoJIeOaHMi, CTpeNku KoJeOanuch NI B IIpeeNiaX Tuana3ona oObdHbIX (GiaykTyanwii. B mepBom da-
cy npubopst F4 u F7 3apeructpupoBanu 1BOIHON MpenMakCUMyM, 3a KOTOPBIM okoio 13 1 40 m mo-
cllefioBalla peaKkysi BceX IMATH MpuOOpoB. ['padudeckn 3T coOBITHS OTpaKeHBI Ha prcyHke 7. Kak
BUJHO U3 PUCYHKA, 3HAUUMBbIE OTKJIOHEHUS CTPENIKM HAYaJIUCh 3a HECKOJIBKO ECSITKOB MUHYT 1O IIEp-
BOTO KOHTaKkTa AUCcKoB JIyHel 1 BeHepbl, MOMEHT KOTOpOTO Ha Tpaduke obo3HaueH T1. Ilockombky
SIBIIGHUE TPOMCXOJWNIA JHEM U XOpPOIIHME IMOTOJHbIE YCIOBHS MO3BOJISUTU CIEAUTH 3a SBJICHHEM Ha
Hebe, rpynma cotpyanukoB 'AO B OMHOKIB ciieania 3a CONMKEHUEM TUTaHETHI CO CITyTHUKOM 3€MJTH.
Bruto xopomo BUAHO, YTO sipkasi Touka BeHepsl emie He mojonuia K HEOCBELICHHONW 4acTH JIyHHOT'O
JIMCKa, KaK BCE MPUOOPHI YK€ OTPEarupoBaId MMOBOPOTOM CTPEJIKH. MaKCHManbHOTO 3HAYEHHs 3Ta
peakuus (B cpeJHeM) JOCTHIIIA TOT/ia, KOT/a HAaualICsl pealibHbIi KOHTAKT BUAUMBIX JHCKOB.

T1 T4

T1 - start of the event (14h 46m)

8507 T4 -end of the event (16h 00m)
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Korma Benepa maxogunace 3a quckoM JIyHBI (MTPHOIH3UTENHHO HA TOJIMYTH MEXIY TOUKAMHU
nepBoro T1 u mocneanero T4 KOHTAKTOB) MOKa3aHUS BECOB CTAJIM BO3BPAIIATHCSA K HCXOJHOMY COCTO-
ssHA0. W 3TO mpoucxoamino Torzaa, Koraa 10 peanbHoro Bbixoaa Beneps! m3-3a aucka JIyHbl octaBa-
JIOCH €IIe HECKONBKO AecaTkoB MuHYT! Eciu rpy0o cunTaTh, 4TO CpeaHsas MPOIOKUTEIHHOCTh PEeaK-
MU BCEX BECOB MPHOIM3UTEIHHO Takas ke, KaK MPOJOJDKUTENIbHOCTh PEAIbHOTO KOHTAKTa, ONpese-
nsieMoro pa3HocTbio BpemeH (T4-T1), To MOKHO yTBEpXAaTh, YTO peakUysl KPYTHILHBIX BECOB OIle-
pexajia HabmogaeMoe Ha HeOe siBinenue Ha 50-55 munyTt. K TOMy BpeMeHH, Koraa peajabHO Habmoaa-
eMo€ SIBJICHUE 3aKaHYMBaJIOCh (MOMEHT T4), cTpenku Bcex NpHOOPOB YK€ HaXOIMINCh B OTHOCUTEb-
HO CIIOKOHHOM COCTOSIHUHM U 3HAYMMBIC KOJIE€OaHHsS OTCYTCTBOBAJIH. TakuM o0pa3oM, 3TUMH HalIIio-
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JEHUSMH YAAJIOCh OXBATUTH (pa3bl CTaOMIBHBIX COCTOSIHUN TIOKa3aHUM BECOB B Hauase HaOI0IeHUH 1
B KOHIIE HAOJIOJeHMIA, a TakKe (Ppa3y CHIIbHOW M3MEHYMBOCTH MMOKa3aHUMN, KOTOpas M0 BPEMEHHU COB-
raja ¢ MOMEHTaMHU TIPOXOKJIeHus BeHeps! 3a auckom JIyHBI, U3 4ero MOXKHO C/IETaTh 3aKII0YCHHE,
YTO 3apErHCTPUPOBAHHBIC KPYTHIBHBIME BecaMH KOJeOaHHs OTHOCHJIMCH UMEHHO K OMHCHIBAEMOMY
(eHOMEHY MOKPHITHSI.

lNokpbimue ConHua Mepkypuem

8 HOoa0pst 2006 Toma OBUIM TPOBEACHBI HAOIOJEHUS IMPOXOXACHHS MepKypus TO AWCKY
Comnnna. Pe3ynbrarhl npeacrasieHsl Ha puc. 8. [Ipubopsr F8 n F9 mokaszanu 4eTkyro peakiuoo B MO-
MEHT MEPBOr0 KOHTAKTa BUIUMBIX TUCKOB IIaHeThl U ConHia. Ctpenku aByx npyrux npudopos (F5
1 FB) HEMHOTO OTKJIOHHIIUCH B 3TOT MOMEHT, HO BEJIMYMHA OTKIIOHCHUsSI HE MPEBbIIIANa CPeTHEH aM-
TUTMTY B IITyMOBBIX Bapuarwii. HaOroieHus He mojiexkar OJHO3HAYHONH WHTEPIPETAINH, IOCKOJIBKY
3HaYMMBIMU MOYKHO CUMTATh TOJBKO MOKAa3aHUs JABYX MEPBLIX MPUOOPOB, a MOKAa3aHUsI BYX IPYTUX
— HEJI0OCTAaTOYHO WH(POPMATHBHEI.

Camo siBiieHUe B YKpanHe He HaOII01an0Ch, TaK Kak MPOTEKAIO B HOYHBIC Yachl.

Sun occultation by Mercuri 08-09.11.2006
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MpuGopHble HabnrogeHns
1.Kpamkoe onucaHue npubopos

1. 1.PerncTpanus ¢ moMOmbI0 (pOTOAMOAHON THHEHKH

Hecmotps Ha TO, YTO METO/IOM BU3yalIlbHOW PErHCTPAllMX OTCUETOB YJAIOCHh MOIYYUTh OYCHb
MHTEPECHBIE PE3YyJbTAThl, IPUCYTCTBHE T. H. «IEJIOBEYECKOTO (haKTOpa» JHUIIAIO U3MEPEHHS CTONIPO-
LEHTHOH OOBEKTUBHOCTH, TeM OoJjiee, UTo, KaK M3BeCTHO, MUHHaTIOpHEIe KB pearupyror Ha mpucyt-
CTBHE 4elloBeKa. B cBs3M ¢ HEOOXOIMMOCTBIO OOBEKTHBH3HPOBATH PE3yIbTaThl H3MEPEHUH ObLTa pa3-
paboTaHa ¥ M3TOTOBJIEHA CUCTEMa aBTOMATHYECKOH (POTOPETHCTPAIUH MTOJIOKEHHUS CTPEIIKH MTPHOOPA.
Hcnonp30BaH MPUHLUI ONPEAETIEHUS MOJNO0XKEHNUS TEHU OT CTPENKH, OCBEIAEMON CBEPXY KOJUIMMHU-
POBaHHBIM CBETOBBIM MOTOKOM. [[J1s1 3TOro Ha HUXKHEW KBaJpaTHOM IpaHu Mapajuiesienunesaa, 1o Kpy-
Ty, IIEHTP KOTOPOTO COBMAJIAeT C IIEHTPOM KBaJpaTa W C IIEHTPOM I0JBECa HUTU KOPOMBICTA, ObLIH
ycTaHOBJIEHBI 64 (OTO10/a, YTIIOBOE PACCTOSHUE MEKAY HUMH cocTaBiseT 5.62 rpanyca (puc. 9).

CBepxy Hal MOABMXHOHM 4yacTbio NMpUOOpa HAXOJUTCS MCTOYHMK cBeTa. Ero BepTHUKaNbHOE
pacmooKeHne UCKITI0YAEeT MOSBICHNE TAHTC€HIIMAIFHOIO0 MOMEHTa CHJIBI, KOTOPBIA BIHsUT ObI HA TO-
JIOKEHUE KOPOMBICIIA B TOPH30HTAIBHOM miiockocTy. [lluprnaa TeHn KopoMbIcia BeIOpaHa TaKko, 4To-
Obl oHa ObUIa HEMHOTO OOJbIIE IBOMHOTO JMHEHHOTO PAaCCTOSHUS MEXIY LEeHTpaMH (HOTOAHUOIOB,
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YMEHBIIIEHHOTO Ha BEJIMYMHY Juamerpa ¢goromuona. B 3ToM ciydae TeHb KOpOMbICHA ((haKTUUICCKH,
OT MPUKPEIICHHOTO JICTIECTKA) TIPU CBOEM KPYTOBOM JBIXKCHHH JINOO TIOJIHOCTHIO TIEPEKPBIBACT ariep-
Typy oAHOTO (hoTOIMOA, TUOO MO YaCTSIM MPOCIUPYETCs Ha JiBa coceqHuX (oToauoja. B stom ciy-
yae, aHATM3UPYS KOJUYECTBO 3aTCHECHHBIX (POTOMMOMIOB, MOXKHO YBEIUYHTH Pa3pelIarollyi0 CIoco0-
HOCTh mpubopa B aBa pa3za. CuctemMa aBTOMATUYECKOTO YIPABICHUS MEPEBOIUT HOMEP 3aTCHCHHOTO
(doTomroa B YrIOBYIO Mepy B (QHKCHPYET YroJl ¥ BpeMs B IaMsITH KOMITbloTepa. Bech UK n3Mepe-
HUS 3aHUMaeT BpeMs okojo 70 mc. Takum 00pa3oM MMeEETCs] BO3MOXKHOCTh OIPEICNIATh MOJOKEHUES
crpenku KB ¢ wactoroit no 10 I'm.

Puc 9. O0muii Bu1 cBepXy NpHeMHONH YacTH KPYTHJIbHBIX BeCOB ¢ aBTOMaTHYeCKOll perucrpa-
nMeil (perucTpUpyIoNas YacTh CKPhITA MOJI ACPEBAHHON OCHOBOM M HE BHJIHA). TakyKe HE BUJHA HUTh,
HO Ha €€ INPUCYTCTBUE YKAa3bIBAECT TO, YTO COJIOMEHHOE KOPOMBICIO C NPUKPEIUIEHHBIM K HEMY JIe-
IIECTKOM JIS)KHT HE Ha JIEPEBSHHOM OCHOBE, a MapuT Hax Heto. Ha 3TOM pUCYHKe TEHBb OT JIETecTKa,
YKPEIUIEHHOT'O Ha KOPOMBICJIE BECOB, CIPOELHPOBaHa HE Ha (HOTOAMOIBI U3-3a YCIOBHUN COJHEYHOTO
ocBeuleHus. B pabounx ycnoBHsX CBET AAaeT CTPOro CBEPXY.

1.2. Peructpanus ¢ nomomsio WEB-kamepbl

Ora cucTeMa perucTpalyy OTINYaNach TeM, YTO OTCYTCTBOBaIa ()OTOMMOIHAS JIMHEHKA HITH
Kakas-In0o MporpayupoBaHHas IIKajia. 3aTo Ha KOHEI] CTPEIIKU MPUKpeIuIsiach spKas Oenasi TouKa,
XOpOIIO pacro3HaBaeMasi Ha n3o0paxeHunn, kotopoe ctpomna WEB-kamepa. Kpome atoro, Ha HUX-
Hell rpaHu kopryca KB, B IPOTUBOIONOXKHBIX €e yriiaX ObUTH 3aKperIeHbI JIBa HEOONBIINX OeNbIX
KpYy’KOUYKa, Ha3bIBAEMbIX METKaMH. YCIIOBHAs JTMHUS, COCTUHSIONIAS 3TH JBE METKH CIIY)KHJIa YCIIOB-
HbIM MepuauanoMm. Cama WEB-kaMmepa opueHTHpOBajiach Tak, UTO HEMOABUKHBIC METKU pacrojara-
JIUCH BJIOJIb Teorpauyeckoro Mepuuana, U TOTJa YCIOBHBIM MEpHUAUaH NpruoOpeTan CTaTyc peaib-
Horo. Takum o6pazom, WEB-kamepa «Bujena» moaBHXHYIO SPKYIO TOUKY Ha )OHE JABYX HETOJBUXK-
HBIX METOK, OJIMLIETBOPSIIOIINX HAIIPABICHUE «CEBEP — HOIM.

ITo momosxeHuto 3TOM SAPKON TOYKH MOMXKHO OBLIO OIPENEIUTh HAIPABICHUE CTPEIKA OTHOCHU-
TEJIbHO CTOPOH CBETa, 4TO Jeiana nporpamma oopadorku WEB-u3o0paxenus. Pe3ynbrat, BepaxeH-
HBIA B YTJIOBBIX T'pajycax, ¥ Bpems nm3MmepeHus 3anuceiBanuchk B namsath [IK. [lorpemHocTs equamy-
HOTO U3MEPEHHS C 3TUM pubopoM — He Xyxke + 0.17°.

CrnenyeT OTMETHTB, YTO YCTAaHOBKH ¢ (poTouo iHOM nuHelikod u ¢ WEB-kamepoii paboranu B
TEPMOCTAaTHPOBAHHBIX ycIOBUAX. OHM HAXOMWINCh B TEIJIOM, OTAIUIMBA€MOM ITOMEIIEHUH W ObLIH
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OKPYKCHBI JOIMMOJIHUTCIbHBIMU TCIIJIO3AIIUTHBIMHA KOXYXaMHU M3 INIOTHOI'O KapTOHA. Ot MCpPBI JaBa-
JI1 BO3MOKHOCTb MUHUMU3UPOBATH KOHBEKIINIO, CACIaB €€ BJIUAHNUC CYIIECTBECHHO MCHBIIIUM BJIUSTHUA
OCHOBHOTI'O CUT'HaJI1a.

1.3. Pernctpanust ¢ nomompio TV-kamepsl

TeneBm3noHHas Kamepa, YKpEIUIeHHas PSAMO HaJ| CTEKIITHHBIM KopriycoB KB, maBama n3006-
pakeHUE CTPEJIKU BECOB Ha (JOHE KPYrOBOH IIKAJILI C IICHOH jaeneHus 5.6°, mporpaayupoBanHoi ot 0°
1o 360°. M300paskeHne MIKaIbl U CTPEIKH BMECTE C MOMEHTOM BPEMEHH, KOria OHO OBLIO TIOTYYEeHO,
3armmceiBasioch B mamsTh 11K. Ilocne Habmonenuii onepaTtop mpocMaTprBail H300paKEHUS M BPYIHYIO
CIIMCHIBAJ MOKA3aHUs BECOB U TaliMepa.

Pe3ynbTaTtbl NPMOGOPHLIX HAbNOAEHUN

1. ConHeuHoe 3ammeHue 11 ceHmsabpsi 2007 2o0a

[lepBBIe aBTOMAaTHYECKIE H3MEPEHHS COCTOSLTUCH B ceHTs10pe 2007 rofa, Koraa mepBblil TOIb-
KO 9TO M3TOTOBIEHHBIA (POTOMIMOMHBIA MPUOOP elIe MpoXoany dTan otinaaku. [Ipubop Ok ycTaHOB-
JICH Ha 4-M TeXHUYECKOM 3Take aJMHHUCTPATUBHOTrO 31aHust ['AO Bmamu OT JIOJeH U paboTaroIX
npruOOpOB, OJHAKO B HEMOCPEACTBEHHOM OJIM30CTH OT KPYTUJIBHBIX BECOB HAaXOAMJICA KOMIIBIOTED,
obcayxuBarommid ux pabory. C 10 mo 13 ceHTsAOps Bemach aBTOMATHUYECKAas 3alHCh TOJOKEHHS
CTpesku 06e3 MPUCYTCTBHS JIOJICH.
Solar eclipse registration on 11.09.07

7 T T Tl
180 — l l
160
Al T, - Startof partial eclipse
® 1 T, - Maximal phase
O 120 o - Sy e
= T, - Geocentric conjunction in R.A.
= _
® T, - Endof pattial eclipse
— 100 -
)
C B
<L
80 | = Date
110.08 11.09 12.09 13.08
Go T T T T T T T T T T T T T Hours
20 30 40 50 60 70 20

Puc. 10.

Pesynbrarel usmepenuii npuseaeHbl Ha puc. 10. [1o ocu abCIMCC OTI0KEHO KUEBCKOE BPEMsI
(B wacax) M ykaszaHbl JaTbl, a IO OCH OPJAMHAT OTJIOXEH OTCYET IO KPYroBOM IpalyCHOMU IIKale, Ha
KOTOPBIM YKa3bIBaJI JUIMHHBIM KOHEL KOpoMbicia. Hyiab-IyHKT OTCUYETHOIO YCTpPOWCTBA OPUEHTHUPO-
BaJics Ha fOT. M3 puCyHKa ciemyeT, 9To 0 KoHma 10 cenTsops u npubnausutenpHo 10 16 gacor 11
CEHTAOps (T. €. HA MPOTSHKEHUM TOYTH 22 4acoB) KosieOaHHsl KOPOMBICHIA XapaKTepU30BaIiCh HE3HA-
YUTENbHBIMU (QIyKTyausiMU B mipenenax yraos oT 105° mo 115°. IlpaBaa, oxomno 13 yacoB oTMedeHO
3HaYMMOe YMeHbIeHre yria Ha 25-30° u BO3BpaT K MPEKHEMY IMOJIOKEHHIO (TIPeBapSIONINNA MUHH-
MYM), 4YTO B OOIIEH CIIOKHOCTH 3aHAJIO OK0JIO 3.5 yacoB. A npubnusutensHo B 16 4 10 M nmpousomien
pe3kuil ckauok KopoMmebicia Ha 54°, mocie yero cocrosiune KB He n3MeHsuioch Ha mpoTsbkeHNH OoJiee
yeM 7.5 yacoB. Takum obpazom, 11 centsi6pst 2007 roja B MHTEPBAI BPEMEHH MPOIOIDKUTEIBHOCTHIO
OKOJI0 4-X YacoB IPUOOP 3aperdCTPUPOBaAJl 3HAUYMTEIbHBIC KOJIeOaHMsI KOPOMBICIIA ¢ aMILIUTYAO0H B
HECKOJIBKO JIECATKOB IpalycoB. B 3TOT A€Hb MMENO MECTO YacTHOE COJTHEYHOE 3aTMEHHE, Halmoaae-
Moe B FOxHO#T AMepHKe U B FO)KHOU JacTH ATIIaHTHKHA. Ero mapamMeTphbl TAKOBHI:

T1 — magano gactHoro 3aTMeHHS B 13 1 25 M 46 ¢ (BpeMsi — KHEBCKOE);
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T2 — makcumanbHas ¢aza 3atMenns B 15 4 31 m 21 c;
T3 — coemuHeHHe TIO MPSIMOMY BOCXOXKIeHHUIO B 16 1 42 M 43 c;
T4 — xonen yacTHoOro 3armMenus B 17 4 36 m 33 c.

Ha puc. 10 xputnueckue momentsl T1, T2, T3 u T4 noka3zans! ctpenkamu. OUeBUAHO, YTO OC-
HOBHOE 3HAYMMOE€ W3MEHEHHE IOJIOKEHMsS CTPEIKH KOpPOMBICIAa MPOM30LILUIO B MHTEPBAl BPEMEHH,
orpaHu4YeHHbI MoMeHTaMu T2 (MakcumaibHas (asza) u T3, mpuueM MOMEHT OCHOBHOI'O CKayKa B TIO-
Ka3aHUsIX BecoB ObLT OYEeHb OJMM30K K MOMeHTY T3 — MomenTy coenunenusi ConHua u JIyHsl o nps-
MOMY BOCXOKACHHUIO. Takum 00pa3oM, HenpephIBHAS 3alMCh Ha MPOTSHKEHUU TIOUTH TPEX CYTOK MOKa-
3BIBAET, YTO Hambosee 3HaYnMoe Koiebanue crpenku KB ¢ ammmutynoi 54° mpou3omuio IMEHHO B
MOMEHT IOJTHOH (Da3bl COMTHEYHOIo 3aTMEHMs, TOrJa Kak B APYrHe OTpe3KH BpeMmeHH nosenenue KB
XapaKTepU30BaIOCh OOBIYHBIME (DIYKTYallUsIMU CO CpeAHEH aMIUINTYA0H okomo 15°.

[Tockonbky B paboTe AaHHOTO YCTPOMCTBA MPELyCMOTPEH PEXHUM 3alHCH OTCUETOB KAXIYIO
CEKyHAY, IPECTAaBIIsICT HHTEPEC PACCMOTPETh XapakTep OBICTPOTro ABIKEHHS KOpOMbICIa B a3y ero
HanOombIero yrioBoro nepemenienus. Ha pucynke 11 mpenctaBineH yBeJIHUYeHHBIH (pparMeHT peru-
CTPOTPaMMEI, OTPasKaroOIINi MOBEJCHHE KOPOMBICIIA TONBKO B (pa3y ero HauOBICTPEHIIIETO JBIKEHHS.

- Balance jump on 11.09.2007 at the solar eclipse moment
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Puc. 11.

W3 pucyHka 4eTKko clie[lyeT, 4TO BECh IpoIlecc M3MEHEHHs MOJI0KEHNsT KOpoMbIcia Ha 54° 3a-
HsUT Bcero 79 cekyna. Takoe ObICTpoe JBIKEHHE KOPOMEBICIA TPUOOpa, 3aperuCTPUPOBAHHOE BIIEP-
BbI€, YKa3bIBACT Ha CYIIECTBOBAHUE HEM3BECTHBIX MTOKA BO3JECHCTBUI, BOZHUKAIOIUX BO BPEMs KpH-
THYECKUX (a3 CONHEYHBIX 3aTMEHH.

[Mony4yennsiii ¢ momoripto @/ ycTpolcTBa pe3ysbTaT Al BO3MOXHOCTh OOBEKTUBHO U JI0-
CTOBEPHO IOJTBEPANTH HONTYyUYEHHBI paHee Ha OCHOBAaHMM BU3YaJbHBIX HAOJIONEHHH BBIBOJ O TOM,
YTO B MOMEHTBI COJHEYHBIX 3aTMEHUHN CTpeNIKa KPYTHJIBHBIX BECOB HCIIBITHIBAET KaKHeE-TO IOKa HE
IIOHSATHBIE BO3/IEUCTBUSI, 3aCTABJISIIOLINE €€ MEHSTh ITOJIOKEHUE B IPOCTPAHCTBE.

Takum 00pazom, KojeOaHUsI KOPOMBICIAa KPYTHIIbHBIX BECOB BO BPEMS COJHEYHBIX 3aTMEHUM
HE CBSI3aHBI C MPUCYTCTBHEM HAOJIOAATENs, a SBISAIOTCS OTPAKEHHEM KaKHX-TO OOBEKTHBHO CYIIe-
CTBYIOLIUX B IIPUPOJE CUJI U B3auMoAecTBUI. IMEHHO 3TO MOKa3aau U3MEPEHMUSI C UCIIOJIb30BAHUEM
®d/3 perucrparopa.

3. ObHapyxeHue cymo4YHo20 YuKia

ABTOMaTH3anus mporecca perucrpamnuu nokazanuii KB nama BO3MOXXHOCTh HE TOIBKO O0BEK-
THBU3UPOBATh PE3YNbTATHI U3MEPEHUH, HO MO3BOJIMJIA TAKXKE MOIYy4YaTh HENPEPBIBHYIO KAPTUHY JBH-
KCHUSA CTPCIIKU B TCUCHUE CYTOK. B PE3YIbTATE aHAJIM3a JAHHBIX HECIIPEPBIBHOI'O MOHUTOPHHTIA Cpasy
BBISICHIJIOCH, YTO MPHU OTCYTCTBUH 3HAYUMBIX ACTPOHOMHUYCCKUX (DEHOMEHOB (WM JPYTHX CHIIBHBIX
BO3JICUCTBHIA) KOKIBIH U3 TPHOOPOB OTCIICKMBAT HEKUN MEPEMEHHBIN MpoIiece ¢ HEOOIBIION aMILTH-
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TYJOU ¥ NMEPUOJOM OYCHB OJIM3KUM K 24 yacam.

Continuous run of Avtomat_1 observations
spanning 2 to 10 of October
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Ha pucynxke 12 nokazaH pe3yJbTaT HEMPEPHIBHBIX MHOT'OJTHEBHBIX 3aMIUCEN, BHIIOJHEHHBIX HA
doromuoarom npudope (Avt 1) B mepuoj co 2 mo 10 okrsopst 2008 r. [ocnepoBarenbHbIe JaThl pa3-
JICJTICHbI HA STOM PHUCYHKE TOHKMMH BEPTHUKAJIbHBIMU ITYHKTUPHBIMH JIMHUSIMUA ¥ 0003HA4YEHBI 1IU(pa-
Mu. OYeBHJIEH MTEPHOANYECKU TTOBTOPSIONIMIACS PUCYHOK IMEPEMEHHOCTH CHTHAJIA, DTH JTaHHBIC OBLITH
MIPOHOPMUPOBAHBI CPEAHEN aMILTUTYJIOW M YCPEAHEHBI, a 3aTeM M0 HUM ObLIa MOCTpoeHa (a3oBas
KpHuBas ¢ mepruoaoM 24 gaca, Kotopas mokazana Ha puc. 13. OHa IefCTBUTEIEHO OATBEPIKIAET, UTO B
MEPEMEHHOCTH CUTHAJA, 3aPErUCTPUPOBAHHOIO KPYTUIBHBIMHU BECaMHU, CYIIECTBYET 24-X yacoBas Iie-
puoguaHOCTh. DOpMa cpemHet Gha30Boii KPHUBOI, TIOKa3aHHOM Ha puc. 13, ganeka OT CHHYCOUIBI, YTO
HABOJUT HAa MBICTH O TOM, YTO OHA OTPaKaeT HE M3MEHEHHE TEMIIEPATyPhl WIIH APYTUX METEOPOIIOTH-
YeCKHX IOKasaresiel. YCIIOBHO €€ MOXHO ONUCATh ABYMS (ha3aMu: MaCCHUBHOHM (B TEMHOE BpeMs CY-
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TOK) U aKTUBHOH (B cBeTsioe BpeMsi cyTok). CaMoe MHTEpEeCHOE 3aKII0YacTCs B TOM, YTO YCJIOBHBIC
rpaHuIB! (pa3 TOYHO COBIMAAAIOT C MOMEHTaMH Bocxoja U 3axoja CoiHIa B 3TO BpeMst To1a. DTH MO-
MEHTHI yKa3aHbl HA PUCYHKE BEPTHKAIBHBIM CTPEIIKaMH.

CrannaptHoe oTkJIOHeHHE + 3°.16, TpencTaBIeHHOE HA PUCYHKE BEPTUKAIBHBIM 0apoM, OT-
pakaeT He MOTPEUIHOCTh M3MEPEHUil, a cpelHIo Mepy pa30poca (CXOIUMOCTH) OTYETOB OT OJHOM
JaThl K APYroi. ITO TOBOPHUT O TOM, YTO OT CYTOK K CYyTKaM KapTHHA IUKIMYECKUX H3MEHEHHU I0-
BTOPSIETCS CO CPETHUM OTKJIOHCHUEM BCETO JIUIIh B HECKOJIBLKO IPalyCoOB, YTO YKa3bIBaCT Ha CTAOMIIb-
HOCTh OOHAPY>KEHHOTO CyTOYHOTO IIHKJIA.

W3mepenusi, TpoBeACHHBIE C APYTUMHU MPUOOpaMH, TAaKXKe MOATBEPKIAIOT MPHUCYTCTBUE CY-
TOYHBIX BapHalllil M UX BBICOKYIO YCTOHYHBOCTH BO BPEMEHH.

WEB1-camera observations,

spinning 11.08.2008 to 24.08.2008
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Averaged WEB1-camera observations spanning
3151 12 to 24 of August
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Ha pucynkax 14 u 15 mpuBeneHsl pe3ynbTaThl U3MEPEHHH, BBHITIOJHEHHBIE HA aBTOMaTHYe-
ckom nipudope WEB-1 B iepuon ¢ 11 no 24 aprycra 2008 rona. [TepBblit U3 HUX aHAJOTHYECH PUCYHKY
12 u npexacTaBisieT OPUTHHAIBHYIO 3allUCh B MOCIENOBATEIbHBIE JHH JABYXHEIEIBHOIO EPHO/IA, a Ha
puc. 15 npencrasnena cpenuss (azoBast KpuBasi 3a 3TOT IEPUOJ], ITOJYUCHHAs! TEM )K€ METOAOM, 4YTO U
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¢azoBas KpuBas, MokasanHas Ha puc. 13. M B 3ToM ciydae cymecTBoBaHHE 24-X 4acOBBIX NEPUOAH-
JeCcKHX M3MeHeHnH B mokazaHusx KB He Be3BIBacT comHenuit. Usmepenus Ha npuoope WEB-1 Tak-
JK€ 9eTKO YKa3bIBAIOT Ha CYIIECTBEHHOE PaziNure MEXIy TMOKa3aHMSIMH KPYTHIBLHBIX BECOB B HOUHOE
U IHEBHOE BpeMsl. M XOTs B JaHHOM cllyyae HET TOYHOTO COBMACHUS TPAHUL] aKTUBHOW U TTACCUBHOMN
(a3 ¢ MmoMeHTaMH Bocxoza U 3axona CoiHIla, TEM HE MEHEe NMPUYMHHAS CBS3b OOHAPYXKEHHOTO (-
(hexTa C CyTOYHBIM JIBIKEHHEM CBETHIIA KaXKEeTCS OUEBUIHOM.

WEB-2 continuous observations 17 to 23 of February 2009
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Ha pucynkax 16 n 17 mokazaHbl pe3yabTaThl HAOMIOIEHUI 1 00pabOTKH PE3yIbTaTOB, MOIY-
yeHHbIX ¢ kamepoir WEB-2 B iepuon ¢ 17 mo 23 despains 2009 rona. Kak u Ha npeapynux rpadpu-
Kax 3TOTO pasferna 3/1eCh NpeACTaBlIeH KaKk OpUTHHANBHBIN s HaOJIOJeHNUH, Tak U (a3oBas KpuBasd,
MIOCTPOEHHAs ¢ mepruoaoM 24 yaca. Beicokast TOUHOCTB 3TOro mpubopa 1 XOpOoIIne YCIOBHS HAOIIoAe-
HUH (IpUOOp HENeNo CTOST B yNAJICHHOM, M30JIMPOBAHHOM ITOMEIICHNH, KyJla HE 3aXOIMIHN JIFOIHN)
TIO3BOJIMJIM 3apPETUCTPUPOBATH YETKYIO KapTUHY MEPHOANYECKOM MepeMEHHOCTH CUTHalla U IOCTPOUTh
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TouHYyI0 (ha30Byr KpuByro. CTpenkamu Ha puc. 17 mokazaHbl CpeTHUE MOMEHTBI BOCXOJa M 3aX0j1a
Conarma B nmeproa HaOmoaeHUH. 31eCh, Kak U pH HabmoaeHuax ¢ npuoopom Avt 1 (cMm. puc. 12 u
13) yeTKo pa3zensroTcsl aKTHBHAS M MaccMBHAas (as3bl, a TPaHUIA MEKITY HAMH TOYHO COBIAJIACT C
MOMEHTaMH Bocxoa 1 3axoaa ConHIa.
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WutepecHo, 4To GopmMa NepHOANIECKOr0 CUTHANA MPU COXPAaHEHUH OOILIEro xapakTepa 3Ha-
yuTenbHO MeHserca. Ha puc. 18 mokasaHbl MHAMBHyadbHbIE KPHUBBIE NTEPEMEHHOCTH B HEKOTOPHIE
JaThl 3TOTO HEJENIBHOTO Iepuoja. B OOJbIIMHCTBE cilyyaeB, M 3TO XOPOIIO BUIHO 1O (a30BOH KpH-
BOM, MAKCUMaJIbHBIE OTCUETHI MPUXOIATCA Ha 12 4acOB MECTHOT'O BPEMEHHU.

4. ConHeyHoe 3ammeHue 1 agaycma 2008 2oda

Habnronenust npoBoAMIKCh ¢ 4 aBTOMaTHYECKUMH MIPUOOPaMH, HO B pe3yibTare rpyboii Me-
TOJIMYECKOW ONIMOKW, HU HA OJIHOM W3 HHUX HE OBUIO 3apeTMCTPHUPOBAHO CHEIU(PHUECKUX JUTS 3aTMe-
HUS KoneOaHuii cTpenku. Bee mpubophl HApUCOBAIM MOYTH NPSAMYIO JMHUIO C OTCYTCTBHEM 3HAUH-
MBIX Bapuanuid. Kak moTom BBISICHHIOCH B pe3yJIbTaTe MPOCTOrO SKCIEPUMEHTa, NPUUMHA HEylauu
COCTOSIIa B TOM, YTO M3-32 OTCYTCTBHS HEOOXO0IUMOTO I HAOJIIOICHUM MPOCTPAaHCTBA Bee 4 mpubopa
¢ 4 KOMIBIOTEpaMHU OBLIIM COCPEIOTOUYECHBI B OJJHOM MAJIEHBKOM CIIy>K€OHOM MOMEIEHHH TUIOLIAIbI0
0k0710 6 M°. B pe3yibTare CI0KEHHS TIOMEX OT BCEX KOMIIBIOTEPOB ObLIO, HO-BHIMMOMY, HHIYLIMPO-
BaHO KaKoe-To o0IIee moiie momex, koropoe 3adukcupoBaio crpenku KB modTy B HEMOABHKHOM T10-
JIOXEHWU. B cripaBe/yIMBOCTH 3TOTO MPEIIONOKEHHUS HE OCTAIIOCh COMHEHHH MOCIe TOro, Kak Ha clie-
JYIOIIMK 1eHb TPHOOPHI OBUIM pa3HECEHBI M0 PA3HBIM MECTaM M Ka)K/Ibli U3 HUX CTajl PHCOBATh CBOIO,
HE3aBUCHMYIO OT IOMeX KapTUHY, HO, K COXKAJICHHUIO, YK€ 0€3 yJacTusi COTHEUHOTO 3aTMEHUSI.

5. MNonymeHesoe nyHHoe 3ammeHue 9 ghesparns 2009 2oda

3arMeHne ObUIO BUAMMO B YKpawWHe YacTHYHO TpH Bocxoje JIyHel. Hauamo BxoxIeHus B
JYHHYIO I01yTeHb (MoMeHT P1) — B 14 u 36 M o KueBckomy BpeMeHH, BBIXOJ U3 MOJTyTEHH (MOMEHT
P4) — B 18 4 39 m. [lns HaOnroaeHuii Obuta ucnojib3zoBaHa WEB-2 kamepa. HernpepoiBHble H3MepeHuUs
npoBouiIuCk ¢ 7 o 12 deBpans. Habmonerws B nater 7,8,10,11 u 12 deBpais ObU1H UCTIOTH30BAHBI
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Kak (oHoBble. OHM CITy’KWIM MHAMKATOPOM CYTOYHOW aKTUBHOCTH CHTHAJIa BHE JAThl JIYHHOTO 3a-
T™MeHHs. Ha OCHOBaHHH CpaBHEHHMS 3alUCH, CACTAHHON B MOMEHT JIYHHOT'O 3aTMEHHUS, C STUMH ()OHO-
BBIMH H3MEPEHHSIMH B COCETHHE JaThl MOJKHO OBLIO CHEIaTh HAACKHBIH BBIBOJ O HAIUYUU JHOO OT-
cyrctBuu 3 dekra.

Moon eclipse 9 of February 2009
WEB2-camera observations 07 to 12 of February

1 P1 P4

P1 - start of penumbrial eclipse
250+ P4 - end of penumbrial eclipse
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Pe3ynbpTaTel u3MepeHuil, mope3aHHble Ha OTPE3KU MPOAOJKUTENBHOCTRIO IO 24 Yyaca, mokas3a-
HBl Ha puc. 19. [IITbI0 TOHKUMHU JTHHUSME TPEICTABICHBI PE3yNbTaThl (POHOBBIX U3MEPEHHH B COCE/I-
Hue naTtel. HecMoTpst Ha MHAMBHTyaJbHBIE OTJIMYHS, BCE KPUBBIE OTPAXKAIOT NMPUCYTCTBHE CYTOUHOTO
LUKJIA CO cpelHed aMIunTyaol okoino 10°. OcoOeHHO YEeTKO OH 3aMETeH IO YCPEIHEHHOW KPHBOM
(Tosncrast, )KupHast JIMHUS B HIOKHEH 4acTH rpaduka), IOITy4eHHOH yCpeTHEeHUEM IISITH WHANBUAYaIlb-
HBIX KpUBBIX. MI3MepeHus, BHIIOIHEHHbIE 9 (heBpais B JaTy 3aTMEHHs, TIOKa3aHbl MMOMYXHUPHOH JIH-
HUH. AMIUINTYJa CUTHAJIA B [IEPUOJ JIyHHOTO 3aTMeHus npesbicuiaa 50°. OueBunHo, uto 9 denpans,
T. €. B JIaTy JIYHHOT'O 3aTMEHHS NPHOOp 3aperuCTPUPOBAJ CUT'HAJ, KOTOPBIA MO aMIUIUTYAE CHIIBHO
OTJIMYAETCS OT CYyTOYHBIX BapHaryii (B 5 paz).

NHuTepecHo To, 4TO Hayaslo ¥ KOHEI[ 3apETMCTPHUPOBAHHOTO MHUKA HE COBMAJAIOT M0 BPEMEHH C
peanbHBIMM MOMEHTaMH Hayaja W KOHLA 3aTMEHHs M MPHOIM3UTENIFHO Ha 2.5 Jaca OIepesKaroT Mo-
MenTsl P1 u P4. Ho mupuHa nuka npuOau3uTeNIbHO COOTBETCTBYET pasHocTH (P1 — P4). Takum 00-
pa3oM, BIiepBbIe aBTOMaTHUYECKH, 0€3 HEMOCPEJCTBEHHOTO YJYacTHsI HaOtojaTeeld KpyTHIIbHBIE BECh
3aperucTpupoBain 3G PeKT, ACCOUUMPOBAHHBIN € TYHHBIM 3aTMEHHEM, IPUYEM NPHOOp OTpearupoBal
Ha (eHOMeEH Ha 2.5 yaca paHblile, 4YeM OH HaOJIoAaIcs OOIENPUHAITHIMA METOIAMH.

6. lNonHoe conHe4yHoe 3ammeHue 26 sHeapsi 2009 eoda

3aTMeHre B YKpaWHE HE HaOIroanach, Tak Kak IMOJIoca MOJHOTO 3aTMEHUs mpoiia mo Mu-
nuiickomy okeany oT HOxHoit Adpuku no Munonesnn. MakcumanbHas (asa 3atMeHus HaOoganach
B 10 y 01 M o KMEBCKOMY BpPEMEHH.

B nabnronennsax Obun 3a1eHiCTBOBAaHbI TPU MPHOOPA, KOTOPHIE B HEMPEPHIBHOM PEKHUME BEIH
3anuch ¢ 23 mo 28 sHBaps. ITO JaI0 BO3MOXHOCTH HAJEKHO OTCICTUTH (POTOHHYIO CUTYAIIUIO JI0 H
MocJie 3aTMEHHS, a 3aTeM BBIUECTh €€ U3 CUTHANA, 3apETUCTPUPOBAHHOTO B ATy 3aTMEHUS.

Ha puc. 20, KOTOpBIil CTPYKTYpHO aHAJOTHYEH PUCYHKY 19, OTKPHITBIME KpY>KKaMH U KBaJipa-
TaMU TpelCcTaBieHbl (OHOBbIE M3Mepenus 23, 24, 25, 27 u 28 ¢eBpans, BHIIOIHEHHBIE C KaMepou
WEB-1. OHn oTpakaloT MpUCYTCTBHE CYTOUYHOTO IIMKJIA, KOTOPBIA B 3TH AHMU XapaKTEpU30BaJICs MO-
YTH OJMHAKOBOM aMIUIUTYJ0H 0K0JIO 3°. A HempephIBHASA JTUHUS C aMILIUTYJ01 0KoJio 12 rpagycoB —
9TO 3aIKCh, CACNaHHAs B AeHb 3aTMeHus. Ha cienyromem rpaduke 21 mokasaH «IHUCTHIH» pe3yiIbTaT
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CaMoro 3aTMEHHUS C UCKJIIOUYEHHBIM CYTOYHBIM IUKIOM. MomeHnTsl T1, T3, T4 u T6 coOTBETCTBYIOT
pas3HbIM ¢a3zam sBiaeHus. V3 Hero ciemyer, 4To camble ObICTPhIE M 3HAYMMbIE U3MEHEHHS IIPOUCXOIH-
T BOJTM3W MOMEHTa MakCUMalTbHOU ¢a3bl 3atMeHus (10 1 01 M), mpudeM UMEHHO B 3TOT MOMEHT Ha
BOCXOJs11el BeTBU rpaduka oOHapyKeH Y3KUH, CUIIbHBIN MHK.

SOLAR ECLIPSE 26 of January 2009
Results of WEB1-camera odservations for 23-28 of January
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SOLAR ECLIPSE 26 of January 2009
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AHaJOrHuHBIe pe3yibTaThl mosyyeHsl Ha BTopoid WEB-kamepe u Ha TeneBU3HMOHHOH ycTa-
HoBKe. [l HUX TaKKe IMociie BBIYUTAHUS CPeJHEro oHa, 00yCIOBICHHOIO CYTOYHBIMH BapHAILIUSIMH,
OBUIM TOCTPOEHBI TpaMKU «IUCTBIX» 0TcYeToB. OHM TPEICTaBIICHbI, COOTBETCTBEHHO, HA PHCYHKAX
22 u 23. O003HaveHus Te Ke, YTO U Ha MPEAbIIYIINX rpaduKax.
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SOLAR ECLIPSE 26 of January 2009
Results of WEB2-camera observations
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Solar eclipse TV-observations of January 26
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Takum 00pa3oM, BIEPBbIC IPOBEICHHBIC OJHOBPEMEHHbIC HAOJIIOICHHS COJTHEYHOI'O 3aTMEHHS
HAa HECKOJIbKMX aBTOMAaTH3MPOBAHHBIX MPUOOPAX ITOKA3alH COTIACYIOIIYIOCS B OOIIMX YepTaxX KapTH-
HYy TIepEMEHHOCTH. Tpu HE3aBUCHMBIX TTPUOOpa C pa3HBIMH CUCTEMaMHU PETHCTPAIlU CUTHAlIA OTpea-
TUPOBAJIM B JICHb COJTHEYHOTO 3aTMEHHS TaKMM 00pa3oM, 4TO dTa PEaKIus OTINYaaach OT PEaKIuH B
MIPEAIICCTBYIONTUE JTHH.
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KpaTkoe 0606LeHMe pe3ynbTaToB

Hannas nyOnukanusi He TpeanoaraeT riryOOKOro aHauu3a pe3ybTaToB WK XOTs Obl aHaIIU-
THYECKOTO 0000IeHNs. ABTOPY MPEACTABIAETCS, YTO BPEeMs ISl CEPhE3HOTO (PH3NIECKOTO aHaIn3a
eme He moxonnio. CIMIIKOM HEoOBIYHBI OOHapyXeHHble (EHOMEHBI W Jake IMPH IMOBEPXHOCTHOM
03HAKOMIICHHH C pe3yJibTaTaMH HaONro/IeHU YyBCTBYETCS, YTO B HUX €CTh HEUTO, YeMY HE TaK Ipo-
CTO HaWTH pa3syMHOe oObscHeHue. Eme B Kakoil-To Mepe MOXXKHO MBICJICHHO MOCTPOUTH MPUINHHO-
CJIEICTBEHHYIO LIETIOUKY, CBA3bIBaroIly0 peakiuio KB ¢ 3armernem Connna. [Ipu conmHeuHOM 3aTMe-
HUM MEHSIOTCA (DM3MYECKHE YCIOBHS Ha 3emJyie: YMEHBIIAeTCS WHTEHCHBHOCTH COJHEYHOTO BETPA,
WU3MEHSIETCSl COCTOSTHME MarHUTocdepsl 1 HOHOC]EpHl, MaAaloT TEMIIEpaTypa U OCBEIEHHOCTh B IO-
JI0CE TIOJIHOTO WJIM YaCTHOTO 3aTMEHUSI U MEHSIOTCS MHOTHE APYIHe XapaKTEPUCTHUKU OKPYXKaroLIen
oOctanoBkH. 1 Beckl MOTYT pearupoBaTh Ha 3TH U3MEHEHHSI.

Ho kak ObITh B citydae nyHHOTO 3arMeHHsi? UTo m3MeHHJIOCh B JabopaTopuu, KOrja TEHb
3emmn ynana Ha JIyHy? OcoOeHHO Toria, Korja camMo 3aTMEHHE HaOI0JaeTcs B MPOTHUBOIIOIOKHON
OTHOCHUTEJILHO J1a00paTopuu TOUKe 3eMHOM nosepxHocTu! Eie 6ojee HEMOCTHKUMO TO, YTO B HEKO-
TOPBIX CIYYasX KPyTHUIIbHBIC BECHI pEarupyroT Ha aCTPOHOMHYECKOE COOBITHE C OTIEPEKEHNUEM, TOCTH-
rafoIIuM JIecATKOB MUHYT (cM. puc. 19, nmynHoe 3atmenue 09.02.2009) wiu, Ha060pOT, 3HAYMMO 3a-
Ma3abIBAIOT C PEaKUUeH.

CoBepIIeHHO He yKIIaAbIBaeTCs B co3HaHue TOT (akt, uro KB B ntone 2007 rona moyyBCTBO-
BaJIM MPHOIMKEHNE TAKOTO COOBITHSI, Kak MOKphITHE Beneps! JIyHOH U, ONATH ke, OTpearupoBajid Ha
Hero ¢ omnepexeHneM B 51 munyTy! B cocTossHMM ¥ coBpeMeHHasi pU3NdecKass KapTHHA MHpPa JaTh
OTBET Ha 3T Bompockl? EnBa nu, Beib B ee pacmopsiKeHUH Beero b 4 (yHJaMeHTaIbHBIX B3aUMO-
Jercteuid. 1 eciiv MBI B Cllydae ¢ IOKPBITUEM BeHEPBI UCKII0YaEM TPAaBUTALUIO U AJIEKTPOMArHETH3M,
TO MOJABHO JOJDKHBI MCKIIOUUTH c1a0oe W CHIbHOE B3aUMOJECHCTBUE KaK BO3MOKHBIC SHEPTHH WIH
CHJIBI, BIUSIOIINE Ha MoyiokeHne crpenku KB.

Ananu3z gaxe cyrybo acTpOHOMHYECKHX ()EHOMEHOB, PerHCTpHpYeMbIX ¢ momomipio KB, He
Tak npocT. Ho mpucTynast K TakoMy aHalu3y clelyeT MpeacTaBisiTh, YTO CHEKTp (PeHOMEHOB, Ha KO-
Topsle oTkiIuKatoTcss KB, He orpaHMuuBaeTcst TOJIBKO aCTPOHOMMEH — OH ropaszo mupe. Mbl mpoBo-
JIVITH JTOTIOJTHUTEJIbHBIE SKCIICPUMEHTHI U HAITK YOeIUTENbHbIE TOKa3aTeNIbCcTBa TOro, 4to KB ueTko,
HO TI0 Pa3HOMY, PEarkpyloT Ha MPUCYTCTBHE JIt0Jiei. Bechl ObICTPO M CHIIBHO OTKIMKAIOTCS HA TPO-
LIECC pacHbUICHUs BOIBI B 1abopaTtopuu. OHU pearrpyloT Ha MOCTYIUIEHHUE CBEXEro BO3ayXa B J1a00-
PaTopuIO U 3TO NMPH BCEM IIPU TOM, YTO TEMIIEpaTypa BHYTPU CAMHX BECOB OCTAETCS BO BCEX CIIydasx
HEU3MEHHOW MM MeHseTcs o4eHb MenieHHo. KB 3amedaroT BKiIIOUE€HHE U BBIKIIOUYEHHUE PSIIOM CTOS-
niero Kommetorepa. He nckimroueHo, 4To eCTh Ipyrue NpUpOJHbIE SIBICHHS, HA KOTOPbIE OTKIMKAIOTCS
KB.

OueBunHO, uTO OOJIEe-MEHEE CephE3HBIN aHAIN3 HAOIOEeHH, KOTOPhIE MOTYT OBIThH TIOTy4e-
HBI ¢ oMoIsio KB, MokeT OBITh HauaT TOJIBKO TOT/A, KOTJa XOTs Obl B 0OIIMX 4epTax OyneT u3yde-
Ha TaK Ha3biBaeMas «(DYHKIMS OTKIHKay (response function) kpyTuibHBIX BECOB M TTOIYYEHO XOTs ObI
rpy0oe IpencTaBieHHe O TOM, Ha KaKHe SHEpruu oTBevaroT cBepxierkue KB. Brimonnenue stoii 3a-
Jauu moTpeOyeT JECSATKOB, COTEH Pa3HBIX JKCIEPUMEHTOB. TO, YTO MONYyYEHO MPHU U3YYEHHH acTpo-
HOMUYECKUX (PEHOMEHOB, ONMHCHIBACT JIMIIL MAIYIO YacTh (yHKuuio oTkinka KB. Ee monHoe onmca-
HUE — JIeJI0 JUINTeNbHOe U ci1okHoe. HeoOxoaumo nposeputs peakuuio KB Ha mupoyaiimmii cekrp
HE TOJIbKO (PH3MYECKUX, HO OMOJIOTHYECKHX, TICUXUIECKHUX, OBITHIHBIX U Ja)Ke COIHMAIbHBIX (heHOMe-
HOB. DTO MO3BOJMT NPUCTYNUTH K HAYaJIbHOMY aHAJIH3Y.

Iloka MBI OrpaHHMUYMIMCH TONBKO TEM, 4TO onucany peakuuo KB Ha acTpoHOMHYeckHe siBIe-
HUS WK, TOYHEE, Ha OMpe/ie]ICHHbIC IJIaHETHO-COTHEUHbIe KOHPHUTYypanuu. B Hamem ciryyae Takumu
KOH(UTYpausiMu CiTy>kat pacrosiokenus: 3emin, Coxrna, JIyasl, BeHeps! n, Bo3aMoxxHO Mepkypus, B
Pa3HBIX COYETAHUSAX HA OJHOM JINHUU.

B 6yaymem npeamonaraercs onmcarh peakiuio KB Ha apyrue, He acTpOHOMHYECKHE SIBIIE-
HUSL.
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Pugach A. F.
Observations of the astronomic phenomena by turning scales

There are presented the results of the regular observations the conduct of turning scales (from
4 to 8 devices) in the moments of specific planetary-solar configurations. It is shown that the turning
scales react in the moments of solar and lunar eclipses, and also at coverage of the Sun by Venus and
Mercury. It is discovered that in certain cases the turning scales react to astronomical event with an
advancing reaching of tens of minutes, or, on the contrary, are late with reaction. The possible reasons
of such phenomena which can be connected with superweak interactions are discussed.

Keywords: superweak interactions, planetary-solar configurations, turning scales, astronomical
event.
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