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I.IszomoaaeHo u onpo6o6aHo QomooneKmpoHHoe ycmpoilcmao, no3aonsltou.Iee
6 A?motrAmLqecKo.n4 pexuJue c pa3Hbrtru ape.MeHalrtu aucrcpemusa4uu omcqe-
mo6 onpedertrmb omHocumenbHoe yzno\oe nonoxeHue rcopol4btc,xa iluHua-
mrcpHbLx Kpymu,xbHb\x 6eco6 u coxpaHflmb puyJlbmambr 6 KoJtnbtomepe,
Irpoae^enuL u3MepeHutt, 3ax6amu6wue tvtoJtreHm qacmHozo co)LHetTHozo samtile-
uun I I ceumn6pn 2007 a,, Komopwe nodmlepAuJlu Qatcm usl4eHeHltn noJloxe-
HUn KOpO,LTb^CJLA 6 t4oileHm sAmn4eHUtL, pLHee yCmAHOqneHHbM nymeiL eU3yCUrb-
uoi pezucmpa4uu.

@oToEJIEKTpOHHnr4 nPnCTPrn ,\JII PE?CT2AqII pyxy KOAO-
MUCJIA KPYTilJI6HUX TEPE3IB, flyzau O. @., Medaedcaxurt M. M. -
Buzomoaneno i aunpo6yaaHo OomoeJlercmponnuil npucmpifi, tLKurt AosaoJltre 6
a7moJwamuqHo.tt'J pnKu.r4i ausuaqamu aiduocue Kymoae nonoz<eHHfit KopoJwucna
uiuiamnpuux KpymurbHux mepuie ma sdepizamu pesyrbmamu y Koiln' rcmepi
t4ocercyudu. CnocmepexeHHtr qacmKolozo coHnqHozo 3ameilHeHHtl I I aepecnn
2007 p. nidmaepdunu Qarcm suiuu nonoxeHHst KopoJ'tucna y rroJveHm 3ame.r4-
HeHHtt, pauiwe acmaHoaneHui wnsxou aisyanauoi peecmpa4ii.

PHOTOELECTRONIC DEVICE FOR WATCHING THE MOTION OF
TINY TORSION BALANCE BEAM, by Pugach A. F., Medvedskyi M. M. -

The photoelectronic tlevice to watch the motion of tiny torsion balance beam
was created and tested. The device allows one to determine automatically the
relative angle position of tiny torsion balance beam and to save the data in
computer. The measurements were performed which caught a moment of the
partial solar eclipse on I I September 2007. The measurements supported the
fact of a change of the beam position in a moment of the eclipse which was
previously establishetl only tluring visual detection.

BBE.IIEHI4E

Kpyrlr.nrnue Becbr (KB) nprarraeHsrorcq n Szauuecxlrx [cc/'reAoBaHr4flx c 18 nexa,
KorAa B 1785 r. $paurlyacxufi $nsur III. Kynou ycraHoBtrJr HaeraHHbrrl ero

@ o * nyrAq, M, M. MEABErcKHfi .2oos
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OOTO3JIEKTPOHHOE YCTPO14CTBO,UJI' PETI4CTPAIIN'I

rrMeHeM gaKoH B3arrMoAeficrB[.s 9,'reKTprrqecKr,rx 3aprrAoB. C norvroulr'ro Kpyrr4Jrb-
Hbrx BecoB aHrJrnficKr{M Susurou KareHquureu 6rrao onpeAeneuo 3Har{eHr4e
rpaBr,rrarluoHHofi nocrorrHHori 7. Sror ucKJ'rroqr,rrerbHo rryBcrBr,rre;rrHuri npu6op
e$SerrranHo r{cnor'rb3yercr r,r B Harue BpeMr Anfl yrorrHeHr4fl KoHcraHTbr /, Ho

AJrfl noBbrrueHr,rq roqHocrr.{ pe3yJrbraroB r,rcnoJrb3yrcTcrr Becbr co nce 6o,rrrulruu
gnaqeHuqMr.{ rpaBr,rrr,rpyrculrlx Macc. Tax, n oAHoM HeAaBHeM runefiqapcro-ave-
pr{KaHcKoM 3KCnepI,IMeHTe IIO yTOr{HeHrrK) Be,'ruqrlllbr y noABn)KHarr qacTb BecoB
(qucrepna co pryrlro) vrMerra Maccy oKoJ'ro 16 r [3].

Kpyrr.rarHue Becbr, r4crroJrb3yeMbre HaMr4, upesnrruafino JrerKrre. AsroMarn-
3l,rpoBaTb npoqecc perr{cTparlur{ noJ'roxeHr4rr KopoMbrcJ'ra KB r,r onpe4eJ'rrlTb yroJ'I
noBopora KopoMblcna B roprr3oHTa.nnsoft n,rrocKocrr4 AoBoJrbHo c,'ro)KHo, nocKonb-
Ky K HeMy HeBo3Mo)KHo noAcoeAr4Hr4rr o6rrqso npuMeHqeMbre AarquKr.r (ce.nnclr-

Hbr, gJreKTpuqecKr.{e r{J'rr,r MexaHr{qecKr,re 4arvlrcn), .Il,axe u4ea uo6lrlrHoro
3epKanbqa c nocbIJ'IaeMbIM Ha Hero KoJ'rJ'rr4MrrpoBaHHbrM cBeroBbrM 

"ryrroM, 
no

orpaxeHurc Koroporo MoxHo 6r,r.no 6u cyAnrb o noBopore KopoMbrcr'ra, oKa3a-
racb Ma,rro [noAorBopHofi, uocKonbry cnerorofi r4MnyJrbc Jryqa, nocbrJraeMono Ha
3epKanbrle, B pagHbrx noJ'ro)(eHnsx co3Aaer pasHufr xpyrrqufr MoMeHT, Koro-
puri rpyaHo yqecrb.

B Harueu pacnoprl)KeHvrr vruenwrcb ABe nepcleKT[BHhre uAe[: ,ru6o c
uoMorrlbrc wEB-xarraepr'r 3Kc[oHr4poBarb orcqersnrfi rrrrM16 npn6opa co cnpoeKrH-
poBaHHhrM Ha Hero uso6paxenueM KopoMbrcna, a 3areM uoJryqeHHbre B aBToMa-
rr{r{ecKoM pe)KrrMe nso6paxenua pacrunopoBbrBarb Lr onpeAensrb rroJrox(eHr,re
KopoMbrcJra, ,rn6o r,rcno.nb3oBarb noMerrleHHyrc noA KopoMhrcnoM Marpr,rqy $oro-
Ar4oAoB Anrr onpeAeJreHrs [oro)KeHr4c reHr,r or KopoMbIcJIa, cosAasaeMofi Beprr,r-
KaJ'rbHbrM cBeroBbrM nyqKoM. llper,ruyulecrBo nepBoro cnoco6a coc'rorrr B ToM,
qro npu rracrore 25 fq oH no3BoJ'rser onpeAe.IlflTb yro"r c norperrrHocrbro MeHee
1". Ero HeAocrarKr{ cJroxHocrb roAKJrKrrIeHuq K oAHoMy KoM[brorepy
HecKoJrbKr{x KaMep, a TaK)Ke Heo6xoAr,rMocrl, B r,rcuoJrb3oBaHrrr,r rpoMo3AKoro
nporpaMMHoro o6ecneqeHnc. MH us6patm nropori Bapr4aHT, roropurlr npocr B
tI3roToBJIeHI,I[, I,IMeer [pOCTOe npOrpaMMHOe OoecneqeHue, npaKTlrrrecKrr Heor-
paHlqeHHoe KoJrnqecrBo noAKJ'rroqaeMux npn6opoB Ha oAr{H KoMnbrorep. Ero
HeAOCTaTOK - HeBbrCOKas rOqHOCrb OnpeAenel,j^l,1ls. yr.Jra (360/n, rye n -

KorzqecrBo r,rc[onb3yeMux $oronpfieunuron). oAnaro 3To orpaHnqeHue He
flBJlsercl npHHIII{[uaJIbHbIM: yBeJrur{IrBarr Korrlr{ecrBo Soroqr,roqon, MoxHo no-
BbICI'ITb TOIIHOCTb BO MHOI1O PAS. B HAIIICM )KC CJ'IYqAC I{CNOJIb3OBAHI'IC IUI4POKOII

cTpeJrKr{ no3BolrreT BABoe yBeJrHqr4Tb TorrHocTb npr,r oAHoM r,r ToM )Ke KoJ'rlrqecrBe

$oronpueuuuKoB, r. e. 360/ (2n).

ONI4CAHI4E rIPI4EOPA

flepnr're pe3ynbrarbr Ha6nroAeHr.rfi AByx coJlHeqHr,rx 3arMesuir c noMorublo
KpyrrrJ'rbHbrx BecoB npeAcraB,rreHbr n pa6ore [1]. 3ru Ha6,'rroAeHuc cocrorrr'Il4 B
Br,r3yanbHoM oTcrrrITbrBaHIlIv yrna roJro)KeHr4rr KopoMbrcna BecoB, rroSToMy lrx
HeJ'rb3s crr[Tarb noJ'rHocrbro o6rexrunnuvlr. flo 3Tofi rIpuqI/IHe peureHo 6brJ'ro
co3Aarb sJreKrpoHHoe ycrporicrno Ars aBroMarraqecxofi u o6rerrnnHofr perucr-
pA\vrr [O,IO)KeHI4q KOpOMbICJ'Ia BeCOB B rOpI{3OHTaJ'IbnOfi n,rOCxOCrU.

OnncbrsaeN{ue KB npeAcraBirqrcrr co6ori ronKyro conoMr,rHKy A.nuxofi oKoJIo
I I crlr, noABerueHHyro Ha Hr4Tlr r.r3 KoKoHa ryroBoro uenKo[psAa. .{uauerp rurrn
oKoJ'ro 40 rtrxu. Macca r4x no,qBrl)KHoft rracrr.r MeHee 0.5 r, lloarec He cr,rMMerprr-
r{eH: Ha KoporKoM nreqe KopoMbrc,rra noABerueH ne60,rrruoli cnunqonuri [porr.r-
BOBeC, AnlrHHOe rlreqo cBo6oAHo. Kos$$uqrneHT acrrMMerpun npvr6tuxaercq K
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Puc. I. O6ryuh rug npueunori qacrr.r Kpy-
Trl,'rbHbrx eecon (perucrp14pyloqaq qacrb

se noxagasa). Tesr or nenecrKa, yKpen-

,'reHHoro Ha KopoMbrcne BecoB, oTKJroHeHa B
cropoHy u3-ga ycroBerir corHeqHoro ocBe-
ulenua. B pa6oqux ycJroBl4sx cBer naAaer
crporo cBepxy

Puc. 2. Bnox-cxeMa gneKrpoHHori

uacru npu6opa

3HaqeHr4ro 30. Bcq noABr,r)KHaq qacrb noMerrleHa BHyrpb creKJ'rqHHoro cocyAa
nprrMoyrorbHori sopMbr, pe6pa Koropono, c rler'rbro repMerr.r3aqr4n, o6pa6oraHbr
CI4J'II4KOHOBbIM fepMeTI,lKOM 14 AOIOJIHI4TeT'IbHO npOK,'IeeHbI nI,InKOIi r'IeHTOIl. Ha

Hr4xHeri KBaAparHori rpaHn cocyAa, no Kpyry, rIeHTp Koroporo coB[a,qaeT c
qeHTpoM KBaApara v c rorrKofi noABeca HI/TII KopoMbrcJra, pacflonoxeHbl
64 $oronuona; yrnoBoe paccrorrHue Me)<Ay Hr,rMrr cocraBnfler 5.62' (puc. l).

Cnepxy HaA floABrrxHoft rracrbro npu6opa HaxoAr,rrcr LrcrorrHrrK cBera. Em
BepTI4KaJIbHOe paC[Or'rOXeHI,Ie IICKJIIOqaeT [OtBJIeHUe AOnOJrHr4TeJ'rbHOrO MOMeHTa
cI{JIbI, KOTOpbrrl BrWt''Jr 6rr Ha noiroxeHl{e KopoMblcr'ra B ropr43oHTaJlbHofi
nJlocKocrn. LLIrapuHa reHr4 KopoMbrcJ'ra Bbr6paHa raKofi, qro6br oHa 6br,'ra HeMHoro
6o,rlrue ABoriHoro paccrorrHlrq MexAy rreHTpaMr{ $oroquo4or, yMenbrueHHoro Ha
Berr4quHy Ar4aMeTpa $oroqlroqa. B sroM c,'ryqae reHb KopoMbrcJra npn cBoeM
KpyfoBoM ABr4x<eHr4r4 nI,I6o rlonHocrbro [epeKpbrBaer anepTypy oAHoro SoroAuo-
Aa, ru6o IIo qacrflM flpoeqrrpyercs Ha ABa coceAHrrx $oro,qlroqa. Aua,ruanpyr
Kor[rrecrBo 3areHeHHhrx soroAuoAon, MoxHo yBerr{rrnrr, pa3peruanqyrc cno-
co6Hocrb npn6opa B ABa pa3a. 3ro o6croqreJ'rbcrBo yqrlTbrBaercrr B Aar'rbHerirueM
rtpu o6pa6orKe pe3yJ'rbraroB rrgMepeHrafr. Brox-cxeMa np[6opa npeAcraBJreHa Ha
puc.2.

Pa6oraer rr3Mepr,rrenbnr'rrl uogyru, c,rreAyrotqrrM o6pasou :
Mr,rKpoKoHTpo,rrJrep MKI neper,'rror{aer nooqepeAHo cr,rrHaJr OoroAr.roAon na
BXOA KOMnapaTOpa;
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- onpeAenrercrr noprrAKoBbrrl HoMep nepBoro 3areneHHoro Qoro4noqa;
- onpeAenflercrr KoJruqecrBo 3areHeHHF,rx $o'roAno4on (l utv 2);
- HoMep $oro4uoqa rr KoJrur{ecrBo 3areHeHHbrx Ar{oAoB BbrAaercs Ha sHemHI,Ifi

nopr ycrpoftcrna;
KoMnblorep, noAxruoqeHHuft K gToMy nopry, rrr{Taer zHSopuaquro vI

AeKoArrpyer n pea,rrnuft yro,r.
KoMnaparop $opr"rupyer curHaJr craHAaprHori aMnnr,rryAbr (TTJI), Heo6xo-

Auunri qar Surcaqr{r{ HoMepa 3areHeHHoro $oro4uo4a MrrKpoKoHTpoJrJre-
poM.
Becr rrnx"rr Lr3MepeHnfl 3aHnMaer BpeMs oKoJro 70 r"rc. Taxnu o6pasorvr,

r{Meercc Bo3Mo)KHocrb onpeAer'rqrb noJ'roxeH[e crpenK[ KB c qacrorori Ao
10 frl. Irlcno,rrsosaHr4e Mr,rKpoKoHrponnepa B cxeMe u3MepeHnrr yura [o3Borqer
noAKJIIOqIITb K OAHOMy KOMnbrOTepy npaKTr,rqecKn.nrc6Oe KoJrnqecTBo aHzurorHrr-
nux npu6opon. 3ro o6croqre,'rbcrBo r,rrpaer HeMai'roBa)KHyro poJrb. Tenepr ecrr
Bo3MoxHocrb nocraBurb oAHoBpeMeHHbre o6rerrrannrre Ha6;rrcqenus Ha le.e-
cKoJrbKlrx nplr6opax. llepnoq cr{rrrbrBaHr,rfl ux$oprtraquu B KoMflbrorep 3aAaercs
nporpaMMHo (ne .raule l0 frr). B nuxo4Hofi Saim 3arr4cbrBaercrr MoMeHT
BpeMeHr4 (r,rcnoarsyercrr KoMnbrorepHarr ruKara BpeMeHu), n xoropuri upon3Be-
AeHO n3MepeHr4e, r,r 3HaqeHHe yrJ'ra.

AJrs y,qo6crna nacrpoliKrl cr4creMbr I{ noBbrrueHr4q ee cra6r,urbHocrra 6u;I
Mr4Hr{Mr{3r,rpoBaH paccesHHrrfi cner BHyrplr npu6opa. BHyrpeHuue noBepxHocrrl
[oKpbrBaJrr,rcr uepHoli 6yuarofi, a Me)KAy Ha6opoM $oroquoqon rr rlcror{Hr4KoM
cBera AonoJrHrlTeJrbHo ycraHaBJrr,rBa,'rr4cb KoJrbr{eBbre u KpyroBbre quaSparrrrr qlr
yMeHbrueHurr paccerrHHoKl cBeTa.

NPOBE.ITEHI4E SKCNEPI4MEHTA

C rle.nrro npoBepKu pa6orocnoco6nocru rr HaAe)Kuocru perurcrprpyrcqefi cricre-
vrn nplr6opa B nepuoA c l0 no 12 cenrrr6pl. 2007 r. n fAO HAHV 6n'I;Iu
npoBeAeHbr Ha6,rnAen[s c noMorrlbro KB, cHa6x(eHHbrx $oroenerrporrHbrM
perr4crpr{pylorqnrvr ycrporicrBoM. flpn6op 6u;r ycranoBJreH Ha r.rerBeproM gTaxe

aAMr,rHrrcrparr4BHoro s\a*:as. fAO nqa,rr,r or rroAeft u pa6orarcu1r,rx npu6opon,
oAHaKO B HenOCpeACrneHHOfi 6.nUgOCrrA OT KpyrlrJrbHr,rx BeCOB HaxOAr,UrCS KOMnb-
nrep, o6cryxrararoulufi ux pa6ory.

Ha puc. 3 nprane4enbr r.r3MepeHHbre 3HaqeHr4s aguMyroB A, xa Koropbre
yKa3brBar'r q,ruHHr'ili KoHerI KopoMbrcJra, B 3aBr4cr4MocTr4 oT Kr4eBcKoro BpeMeHu
76 (r uacax) u yxaaaHr,r qarr'r. Hynr-nyHKT orcqerHoro ycrporicrBa oprieHTl{-
poBarcq Ha ror. Buqno, qro Ha nporq)KeHl4r4 AJrr4Ter'rbHoro BpeMeHrr, npu6nusu-
TeJrbHo ao 12 q I I cenrq6pr xoportrrrc.no ro,re6a,'rocb B npcAer'rax ena.reHufi
a3r.rMyra 105-ll5'. 3arelr noc,'reAoBaj'ro cyrqecrBeHHoe yMeHbrrreHr,re yrna Ha
25-30" r.t Bo3Bpar K npe)KHeMy floJ'roxeHr,rm, r{To B o6qeft cJroxHocrr{ gans,ro

oKor'ro 3.5 q. A npv6wrzureJrbHo n 16 q l0 vrlrH npor{3orrreJr cKaqKoo6pa3Hbril
noBopor KopoMbrcJ'ra na 54", nocr're rrer'o cocrocHr.re KB ne r43MeHrrJ'rocb 7.5 q.

Tarupr o6pasorrr, 1l ceHrr6pa 2007 r. B r{HrepBaJr BpeMeHrr npoAoJ'rxr{reJlbHo-
crbro oKoJ'ro 4 u npu6op 3aperprcrpr,rpoBaJ'r 3Har{ureJrbHbre ro,re6anras KopoMbrcJla
c aMrurlrryAori B HecKo,'rbKo AecrrrKoB rpaAycoB.

Ana,'rusuponarb v r{Hrepnperr{poBarb srr,r pegynbrarn 6nr.no 6r,r oqexb
c,rroxHo, ec,rn 6rr He o[brr Harrrr4x npeAruecrByroq[x Ha6nroAeHufi c Kpyrr{/rb-
HbrMr,r BecaMu. Kax c;re4yer lrs pa6orrr [4 ], Bo BpeMiI AByx corHer{Hblx
3arrvreHufi, BuArrMbrx B pa3Hbrx qacrsx 3eMHoro uapa, KB pesxo u cyrqecrBeHHo
I43MeHflJItr Op[eHTaIIUn KOpOMbrC,rra, He3aBr,rCLtMO OT TOr0, BT4AI4MO JIU AaHHOe
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160'

,ttn.

80'

Puc. 3. Cyvrv.apHufi pesy,rrrar
uzvepeuuit B nepuoA c l0 no
l3 ceHrq6oq

60

12.09

80 TK, e

13.09.07

Puc. 4. Pegxoe r{3MereHue nonoxeHr,rs Kopo-
MbrcJra BecoB I I ceurr6pa 2007 r. n neprzo,q
Me)KAy MaKcuManbHoft $aaofi sarvenrzn u
coeAHHeHr{eM Connqa u Jlyuur no npqMoMy
BOCXO)KneHUIO

16.05 16.10 16.15 rx, .l

3ATMEHI4IC B MCCTC YCTAHOBKI4 KB. ZCXO4I I{3 3TOIO, MOXHO AHAJII,I3IIPOBATb
noBeAeHr.re KopoMbrcJ'ra npr46opa l l cenra6pr 2007 r. B sror AeHb AeftcrBHreJrbHo
I4MeJ'Io Mecro qacrHoe corHeqHoe 3arMeHr,re, Ha6,TroAaeMoe B loxnofi Auepure
r{ B rcx(Hori rracrn ArnaHTnKvr (narraro qacrHoro 3arMeH[s Tr = 13 q 25 uun
46 c (nperurr - Kr4eBcKoe); lraxcnua;rbHas 0a3a 3arMeHr,rrr Tz: 15 q 3l rrar,ru
2l c; coequHeHl{e no npqMoMy Bocxox(AeHrdro ?r = 16 ta 42 wu:r. 43 c; KoHeq
qacrHoro 3arMeHu{ Tc: 17 ,{ 36 MuH 33 c).

Ha puc. 3 rpnruuecKue MoMeHTH Ty, Z.2, T, u To noKagaubr capenKaMrr.
Overu4Ho, trro ocHoBHoe 3HarruMoe I{3MeHeHI4e [oro)KeHI,Ic crpeJ.rKr,r KopoMbrcJra
npor43orrrJro B rrHTepBan BpeMeHlI, orpaHr{qeHHbrfi MoMeHTaMV T1 ... zo, npr.rveu
MoMeHT ocHoBHoro cKaqKa B nOKa3aHI4qx BeCOB 6rr,r oqenr' 6,rraeor K MoMeHTy
T3 - MoMeHTy coeAuHeHr,rc Co,ruqa u Jlyuu no nprrMoMy BocxoxAeHr4ro,
Xapaxrepno raK)Ke ro, qro flpeABaprroquft v'vr:e'unr'lyM HacTynr4r'r Ao MoMeHTa
Tr. Taxue onepe)Karour4e gKcrpeMyMbr peryrcrpr,rpoBaJrr,rcb HaMr{ paHee norrrr4 Bo
BCex Ha6nroAeHr,rfl x 3arMeHr,rr;I.

flocroarxy B pa6ore AaHHoro ycrpoficrna npeAycMorpeH pe)KrrM saflvcvr
oTcqeToB Ka)KAyro CeKyHAy, UpeACTaBJlqer r4HTepeC paccMoTpeTb XapaKTep
6ucrporo ABr,r)KeHr,rfl KopoMbrcJra n $aey ero Han6oar,uero yr.[oBorc nepeMerrle-
Hl,rq. Ha pvc. 4 npeAcraBneH yBenr{rreHHbrri $parrr.renr perrrcrporpaMMbr, oTpa-
Narorqufi noBeAeHrre KopoMbIcJIa roJIbKo n $asy ero nau6rrcrpefiurero ABrrxeHurr.

Bu4no, qro Becb npoqecc r,rgMeHeHr4rr roJ'ro)KeHr,rq KopoMbrcna sa 54" 3aHsJr
ncero 79 c. TaKoe 6ucrpoe ABrlxeHr4e KopoMbrcJra npn6opa 3aperrlcrpr{poBaHo
BnepBble, xors 9To coBceM He o3Harraer, r{To noAo6Hble cKar{KI,I orcyrcrBoBaJlu
B Harul{x npexHr4x Ha6r'rroAeHr4qx. ,Il,e.no o,{HaKo B ToM, r{To nprl Bn3yaJrbHbrx
I43MepeHr4rrx, KOTOpbre 6r,Lru equncrBeHHbrM MeroAoM perr{crpall[r,r Ao cr4x nop,
TaKr,re 6rrcrpue AB uxeHr4s 3aperrrcrpr,rpoBarb HeBo3 MoxHo.
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Taxr.ru o6pasou, onpo6oranuafl lr'aMvr
gneKrpoHHofi perucrpaqnlr noKa3aHufi KB
HaAexHocrb u o6bexrrasHocrl'.

OFCY}K,IIEH}IE PE3YJIbTATOB

B peaJrbHbrx ycroBr{sx cxeMa Qoro-
nporrBr4ra cnoro pa6orocnoco6Hocrr,

I. flo.;ryuennrrri c noMoqbro SoroslexrponHono ycrpoficrBa pesyJrbrar \an
BO3MOXHOCTb nOATBepAr{Tb paHee nOlyUennr,rti BbIBOA O TOM, qTO B MOMeHTbI

corHerrHblx gatrr,rennir crpeJ'rKa KB rasNaeHqer noJ'roxeHue B npocrpancrse. 3Aecl
MbI He o6cyxqaerr Hr4 rrprrqr4Hbr, Hr{ MexaHr43M yKa3aHHrrx ros4eircrnlrrl. I-lelr
Aannofi ny6lnrca4vn rroKa3arb, qro rore6anprrr KopoMbrcna Kpyrrrr'rbHbrx BecoB
Bo BpeMrr coJrneqHbrx garrvrenuri He cBrr3aHbr c npucyrcrBneu Ha6,rroAareIrs., a
sBJ'rflrorcq orpa)KeHr{eM KaKr{x-To o6bexrr4sHo cyqecrByroqrrx B npr{po\e cnn vr
near,rrrroAeficreufi. I4rueHHo gro floKa3arv r,r3MepeHr,rr c ucnoJrb3oBaHr,reM $oro-
SJTeKTpOHHOTO perr4cTparopa.

2. Tor Sarr, vro 6o.nruoe uo aMntrnryAe lr noqrr{ MrrroBeHHoe r{3MeneHue
nOr'IOXeHI4g KOpOMhICna COBIaJIO nO BpeMeHn B TOT AeHb 14 B TOT r{aC, KOrAa

Ha6,rro4aaocb coeAnHeHr,ra Co,rnqa n Jlynu no npJrMoMy BocxoxAeHuro, cKopee
Bcero yKagbrBaer Ha ro, qro npurrr4Ha TaKofi peaKrlr,rr4 KB r,rueer acrpoHoMr,rqe-
cKyro np[poAy. 3ror )Ke BbrBoA 6r,r,r no.nyuer vB aHarv3a Harurrx upeAruecrBy-
Iorrlllx Ha6nroAeHufi.

3. Cpannenrae pe3y,'rbraroB Hacrosrqr,rx Ha6aroAenufi c pesy,rbraraMu npeA-
ruecrByrolq[x sa6.nrcAenufi o6Hapy)Kr,rBaer oAHo r4HrepeCxoe o6crosreJ'rbcrBo.
Hauu upexHr,re Br43yanbHbre Ha6rroAeHr4q noKa3brBaJ'rr4, qro Koporr,ruc.no KB
orreHb peAKo Haxo,qurcs B HenoABLrxHoM cocroqHr,rr,r. KB HacroJlbKo qyBcrBu-

TeJIbHhI K BHeIUHI{M Bo3AeficrBI,IsM, rrro I,Ix noKa3aHr,rq nor{Tl{ Bce BpeMff
IdgMeHrrrorcq c xapaKTepHbrM BpeMeHeM AecrrrKoB Mr4Hyr r.rJrr4 rracoB. flpuunHu
erux $,ryrryaquir MHoroqucreHHbr: gro u reMneparypHbre r43MeHeHns oKpy)<a-
rouleft cpeAbr, I,I3MeHeHIrfl BHeIUHI,IX 3J'IeKTpHrreCKnX 14 MarHr4THbIX rroJrefi,
HaJlrrque no6,rragocru pa6orarcqux KoMnbarepon, .nrcqefi, MaccuBHbrx cKorule-
Hn[ nera,r,ra, gKpaHnpoBaHr4e gneKTponpoBoAlrrlr4Mr{ cpeAaMr4 r,r raK A:ulee.
I4uexno BblcoKarr qyBcrBr4TeJrbHocrb KB Ko MHorlrM BHeruHr{M $arropartr
npI{BoAI4T K TOMy, r{TO I,IX UOKa3aHI4q nOqTI4 BCe BpeMU U3MeHtrcTCq. HO, raX

cneAyeT vg pvrc. 3, n Harur.rx Ha6,'rroAeHr4qx nMeKtrcq orAeJrbHbre $parueurrr, r4e
orcrreTbr KB ocrasa,'Irlcb HeI{3MeHHbIMI4 Ha nportxeH[I4 MHorr{x qacoB.

Sror Saxr Mo)KHo rrHTepnperr,rpoBarb c rex no3r4rlr.rri, uTo :aarvr4vre psAoM
c KB rolrnnrcTepa n pa6oraroqeft s.nexrpoHnoli annaparypbr co3Aaer cu,rrxuri
<<crrrHiur -[beAecraJr>>, roropnft noAaBJ'rqer Apyrne ruyMoBbre $axropu rr yAepx(u-
Baer noJ'Io)(eHlte KopoMbrcJ'ra B oAHoM noJro)KeHr4l{. IrI ro,rrxo rnurb nosBJ'IeHI,Ie
cl,InbHeftIuero uMnyJ'rbca Bo BpeMq conHerlHoro 3aTMeHI{q, HaMHonc npeBbrruarc-
qeno no aMUrLITy,qe <<c[rHa,rl-nbeAecTaJ'I>>, BbIBoAI{T Becbr r{3 BpeMeHHor0 paBHo-
Becns. Ec,ru 4ero o6crour uMeHHo raK, To AarnHefiruaq pa6ora rro ycoBeprtren-
crBoBaHr,rrc cr{creMhr SoroelerrponHofi pen{crparrr4r4 6yqer xanpaBreHa Ha
cHr4)KeHr4e lruTeHcrrBHocrrr crrrHaJra-nbeAecraJ'ra Ao ypoBHe, o6ecneuuBarcqero
aAeKBaTHyro perucTparluro Apyrr4x cr4rHaJ'roB.

Ha6,rroqeHul corHeqHo-JryHHbrx garrrrenr,rfi c rleJrbn rr3yqenrrJr MexaHrrgMa
vtx BJrvrqI{I,Is. Ha KpyTr{nbHbre Becbr npeAcTaBnsreTcfl HaM [epc[eKTrrBHbrM HanpaB-
JreHr4eM B HayKe, [ocKonbKy raKve Ha6,'rroAeHuq Moryr Aarb HoByro r,rHSoprtra-
quro. Cnexrp nosqeficrnuri colHeqHo-JryHHbrx rou$urypaqufi sa $u:uuecrr.re
npu6oprr He onpaHr,rqr{Baercs roJrbKo ux r.rrvtsnnel,r na KB. Bo,ree no,'ryBeKa
nasaA Ar,'rr,a o6napyxl,tn, rrro Bo BpeMs rro,'IHoro coJrHer{Horo 3arMeHuq r,r3Me-
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Hsercs nepuoA Ko,'re6aHr4q $uauuecxoro MaflTlavrKa, noABerrreHHoro na ronxofi
cra,rurofi npoBoJ.roKe A.nnHori oKoJ'ro Merpa [2 ]. B ronrle [poruJ'roro BeKa fpynna
xnraftcrr,rx nccJreAoBareaeri ycranoBr4J'ra, rITo Bo BpeMs noJrHoro co,'rHeqHoro
3aTMeHI4q CKar{KOM n3MeHsrerc{ pa3HOCTb XOAa HeCKOJ'rbKI4X nap aTOMHbIX qaCOB,

ycraHoBJ'reHHbrx BAo,'rb lo,rrocbr no,'rnoro coJ'rHer{Horo 3arMeHr,rfl 1992 r. [4 ]. 3ru

$axrrr rpe6yror o6rscHeHus. OAHnu r,r3 cpeAcrB r{x r.rccJreAoBanvrs., KaK HaM
Kaxercs, Moryr cJry)Kr4rb Ha6rroAeHr4s c noMorrlbrc KB. [o cux nop Ha6,uoAeHr.rq
c KB ne 6unrn no,rnocrr,ro o6rerrl{BHbrMr4, nocKoJrbKy Ha6nroAeHr.rfl ocHoBbrBa-
J'Irrcb Ha BI{3yaJ'rbHoM cnrrrvrv orcqeroB, 3ror ueroA Mor AaBarr, ucKa)KeHHbre
pe3ynbrarbr r43-3a npr4cyrcrBr{rr caMoro na6,rroAare,'rq Bo3J're nplr6opa. Kpoue
Toro, MeroA rpe6yer npuBr.reqeHrrq 6omruoro KoJ'rnqecrBa na6.nroAareaeir ̂ns.
opraHr43arrurl AJrnreJrbHbrx ua6,rrc4eHuft. Irlcno,rreoBaHrre $orosaerrpoHHoro
perr4crpr.lpyrculeFo ycTpoftcrsa onr4cbrBaeMoKr rr4na no3Bonur us6exarb 3rr4x
rpyqnocreli 14 noBbrcr,rrb AocroBepHocrr nauepenr.rri,

BbIBOJIbI

Paspa6orano u r43noroB,rreHo gericrryrcqee ycrpoficrBo, no3Borqnulee He[pe-
pbrBHo Ha upoTq)KeHr,rr,r HeorpaHr,rqeHHoro BpeMeHr4 perurcTpr{poBaTb noJroxeHr4e
KopoMbrcna KpyrrrnbHbrx BecoB. florHas He3aBr4cr4Mocrb or na6;rroAare,rfl, Bo3-
Mo)KHocrb cH[Marb yuroBbre orcrrerbr or 0 Ao 360" r,r Bo3MoxHocrl pa6orarr c
pasHofi rracrofi cHflrus orcrreroB (or 3600 no 360 orcrreroB B qac) flogBoJrrrrcT
per[crpl,rpoBarb KaK MeAJIeHHbIe, TaK u 6rrcrpne xone6anuc KopoMbrcna, qro

AeJraeT raxofi upu6op [oJ'resrrbrM r,r uHSopuau,rBrrbrM uHcrpyMeHToM rlccneAoBa-
Hras. He6orbruafl TorrHocrb cHrr[q orcr{eroB (+ 2.81') He sBrsercrr npr{Hrl[nlr-
aJrbHbrM HeAocrarKoM, nocKo.rrbKy aMlJrr,rryAa penrcrpr4pyeMbrx xo.ue6aHuli
o6rrqHo cocraBJ'rqer AecqrKr4 fpaAycoB, qro Br,rAHo lr3 npr,rBeAeHHbrx Bbrrue
pHcyHKoB.

Pa6ora olrrcbrBaeMoro ycrpoficrBa B pezurbHbrx ycJroBlrf,x rro3BoJrrura o6beK-
Tr,rBHo gapen{crpr{ponarr $arr r43MeHeHr4c roro)KeHr4q KopoMbrcna KB n qary
noJrHono conHeqHoro 3arMeHr4n r ceHrl6pe 2007 r. r{ TeM caMbrM He3aBr4cr{Mo
noATBepArrrb ro, qro 6rr,ro uesecrHo r43 Blr3yaJrbHbrx na6;rrcAenufi 3a noBeAeHlr-
eM KpyTHnbHbIX BeCOB B MOMeHTbI ApyrI4X CO,'IHeqHI'IX lL'IyHHbIX garvenufi.

Kpor',re 9Toro, 3aperlrcrpr,rponaH $arr oqeHb 6urcrporo Bpa[reHr4ir KopoMbrcr'ra c
yr,ronoft cKopocrbro oKoJro 0.7' n ceKyHAy, r.rro co Bceft oqeBr4AHocrbro noKa3br-
Baer nper4My[IecrBa r{HcrpyMeHTaJrbHbrx na6.rrroAennri nepeA Br43yaJrbHbrMr4.
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