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A. @. KAHTOPOB

O tI P EA EJI E H I,I E ACTPO H OM I,Iq ECKO N PEO PAKIII{ fl
OOTOTPAO HTI ECKI,IM C TIOCOEOM

Onpe4ereHnn acrpoHoMzqecxofi peQpaxqnu ns ua6.nrc4eunft
gBesA sa 6onturux BeHHTHbrx paccrosHr{flx seo6xoAuMbr AJrfl oqeH-
Kr{ roqHocru rrr{cJreHHbrx Mero,qoB onpe4e.nefun peQpaxUHu, ocHo-
BaH'Hbrx rHa r{crroJrb3oBaHr.I[ MoAerefi aruoc0eplr. O4Haxo B nocJreA-
Hee BpeMff HaMerHJracb Bo3Moxnocrb perxeHr{fi o6pauroft sa4aun -onpeAeJreHafl MereonapaMerpoB arnaocQepu r{3 H3MepeHuft acrpo-
Horav.recxorl peQpaxuuu. /J..nn petue,Hr{ff orr.rx 3aAarr rpe6yerca
rroBbl[reHr.re roqHocrr.r ga6.nnAenuft, 9ro B nepByro oqepeAb Mo]KHo
Aocrt4sb, npr{Meusfl o6texrzenHe MeroAbr na6lrcAe,sufi. Hecuorpn
Ha psA nper{Myqecrs QoroeneKrpurrecKoro MeroAa Ha6.npAesnft,
QororpaQuqecrufi MeroA B rroJreBbrx yc.rronuax npoqe u uaAexueft.
ffoarouy flpeAnpr{HflTa norrbrrKa ltpr.rMeHr{rb AJrfl olpeAeJreHnff acr-
poHoMrdrrecKolt peQpaxuuu QororpaQuuecrufi cnoco6.

H a6.l ro,u,ennfl npoBoAr{Jrr{cb HHcrpyMeHroM Ay 212, cu a6xenur,rrra
lrorpaQrqecrort sacaAxort l4l n c ycoBeprrreHcrBoBaHHbrM xpo-
pefucrparopou [5]. Xpouoperucrparop ynpaBrqer pa6orofi cex-
pHofo 3arBopa, 6raroAapfl rreMy Ha Qorouenxe pefrzcrpr{pyercfl

3Be3A B B.I{Ae pqAa KoporK[x qeprorrer. llocpe4crBoM cna6ofi
BerKH uepes o6reKrr.rB Ha HeraTuB BrreqaTbrBaJloct llso6pax<eHne

pecra uurefi, pacnoJroxeHHoro n Qoxalrnoft n.nocxocru. Orcqeru
prr{KaJrbHoro Kpyfa 14 arrn4a4uoro ypoBHg npougBoArrJrucr o5H.r-

bIM ilOpflAKOM, BH3yaJrbHO.
AepoQorouJreHKa l4sonanx,poM, rr{rr 29, noseonr.na flofiyrrarb

pI{roAHbIe AJq l.IsMepeHurl csuwrKH cJreAoB 3Be3A Ha 3eHHTHbrx
accbosuusx Ao 88,5o npr{ Macrxra6e cnraura 85// s oAHoM Mr.rJrJrH-

BeIn.r[Ha Mecra BeHr{ra Mz onpeAeilfl,Jrac.b no sa6;loAe-
I{flM 3BegA Ha geHHTHbrx paccTofHr{gx or 30 go 60o, ua BocroKe Id

sarlaAe. O6ufufi [opflAoK na6nroAesufi raxoe: rpl,I-rlerhlpe Ha-
roAeHHq oAsofi 3BesAbr AJrf oilpeAeJreHr.rs Mz, cepun na6ntoAe-
ft eocxoAq[Ieft (saxo4aIqefi) snes4u, rpu-rrerbrpe Ha6npAeHprq
yroft seee4bl AJIfl onpe.u,eJrenr,rn Mz Lr r. A. llepea HaqaJroM Ha.:
loAesuri, a 3areM rrepes Kax(AHe 2 .r tto paAuoc[rHaJraM Cnyx-

BpeMeHri H rracroTbr o[peAeJrfJracb flonpaBKa xpoHoperncrpa-
pa. He pe)Ke r{eM uepes 30- cHr{MaJr[cb orcqerbr ncuxpoMer-

r,r He pe>Ke qeM rrepe3 qac 
- orcqerbr 6aporr,rerpa-aHepo-

An" yao6"rea Ha6,rloAeHIzft npflMo Ha creKJrflHHyn rlJracrr,rHKy
TBEHHOLI CCTKH HCKATCTq HAKJIECHbI AONOJIHI{TEJIbHbIC HI,ITI,I, KO-

o6pasynr Kpecr, yKa3blBarorluft ueHrp KaApa, a raK)Ke ero
[IMepHbre rpaHl{ubr. Toqxu [epecerleHr,rfl rpaHHqHbrx ropr.r3oHraJrb-

nurefi c npanofi Beprr.rKaJrbHoft snmrc n KoJrbrloM gaAaror
rio'HHbre yrJrbr -.F45 u -f30" coorBercrBenHo (puc. l). B aQe-

r,rAbr gBe3A BKJIIoqeHbI 3HaqeHrzq ux no3urrr{oHHbrx yrdrloe, 6na-
ps r{eMy cJreAbr 3Be3A BcerAa [poxoAr{Jtr,r qepe3 rleHrp KaApa.
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O6pa6orxy na6nrcAennft nponeno4n.un MeroAoM, cxoAHbIM c
o6uquuu MeroAoM o6pa6otrn BH3yaJIbHbIX sa6lroAesnft. Ha xax<-
AOM HeIaTItBe I'IsMepfJIH KOOpAI{HATbl Xi, Yi, \elflrIa ToqeK CJIe.U,a
gBegAbI, I,I3 HHx rlgrb BbIIIIe ropu3oHTaJltsoft unru w ilflTb - HHlKe.

Kpor,re roro, u3MepflJII{ KoopALrHarbI rouKI,I FepeKpecrbq HHreft I4

AByX TOTIeK Ha ropll3oHra.nlnofi HIirI{, B 5 Narr,r cneea u cnp,aBa or
nepeKpecrba. KoopAllttarbl ToqeK c,'IeAa 3Be3AbI HCnpaBJItIJIHCb 3a

4dcropcnrc o[TuqecKoft cl4creMbl.

Puc. l. Cerra Hnretl HcKareJIt. 2. Cxeiita olpeAereHlnt HaKroHa ro'
pusouta;Ir,Hofi uurn.

flepea HaqaJIoM Ha6lrcAenufi ropnsouraJlbHylo HI'Irb ro 3eMHo-

MynpeAMeTyycTaHaBilfiBailfiIopI{3oHTaJIbHo'HoTolIHoe3HalIeHHe
ee HaKJTOHa O[peAeJIflJIH nO ua6nrOAeHLIqM BbICOKHx 3Be3A' fiapaJl-
JIeJIbHO C OilpeAeJIeHHeM MecTa sesnra. B cncreUe KoOpAIiHaT ll3.-

MepIzreJlbHoro npn6opa Haxo,I1HJIH ypaBHeHHe npRuofi, npoxoAslqeft
qepe3 ;ABe TOIIKI1I Ha ropl',I3oHra.nlnofi HI'ITI'I, SaTeM MeTOAOM.HaH-

MeHbITIHX KBaAparoB - 
ypaBHeHNe npruofi' arlpoKc.I{Ml',Ipynqefl

r{3MepeHHbrir orpeeox cJreAa sBe3Abr. llo yrloeuM Ko3oQI{UI{eJIraM

3r1x AByx nprnaux onpeAeJrflJrr.r yroJr 11, rr,rexAY Hr.IMn (puc. 2). c
IIOMOIIIbIO HeCJIO>KHbIX BbItIIICJIeHHIii HaXOAWJIII MOMSHT ?n, COO1-

BercrByloqllft To.rKe [epecerreHl.rfi cJIeAa c ropu3oHTarTbHoil HHTbIo'

3areM [apa,'IJIaKTI'IqecKI4fi yroJl 4 Ia p - .yroJl HaKJIoHa roplr3oH-
ralnHOft unrl.I. 3na.reHlre yrJla B nUunCnnnH nO OAHOMy HeraTI{By

co qpeAHeft omn6xofi o:t7'. 3a o4uy Hoqb rpoBoALJIu.He MeHee

UrecTI4 O[peAeJIeHI4ft, C.rle4OearqJIL,HO, CpeAHee, 3HaqeHlle Bnz [OJI]rIa-
Jlocb c oruu6xori se 6o;lee -f 3'. 3naq yro.n B, MoxHo Hafrrlfl ypaB-

HelHrlre npflMofi HH" npoxoAflrrlefi qepe3 roqKy llepeKpecrbfl I,I ila-
paJrJre,,rbHofi rrr'rocKocrr.r ropIi3oHTa, a raK)Ke OnpeAeJIIIrb pa9cT9T-

iti,s. Lr, i:1,2,... l0 or xix4ofi ro'K[ cJIeAa Ao 3rofi np-nruofi [1],
npHqeM AJlfl ToIieK, pdcnoloxeHHblx BbI[Ie I4 HI{Xe HH" suaru
llc.ru.r.nml Li pa3nrvtvarorcf. flo.uaras T..:ALi*TE II petrlaf noJly-
rlcnllyrc us6r,lrouHyto cI4creMy H3 l0 ypaBneHuil MeroAoM HaI4MeHb-

rilHx KBaAparoB, no,rlyqaeM MOMeHT ?" nepeceqeHl{f, cJIeAa sBe3AbI

tl Jl tlllHH nn' 1f :?" npn t:0) ' orsroillgHnuft oruu6rofi sa He-
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rAe

paBHoMepHocrb ABi)KeHI{fl 3BeSAbI tlo Bblcore' llonpanry 3a ycKo-

peuue ABHlKeHafl 3Be3,ilbl no BbIcoTe BBOAi{JIH B 3eHI4THOe paccTofl-

HI4€ Zn'q, BbIqHCileHHOe Ha MOMeHT fE. flOnpanxy BbMIICJISJIH nO

$opuyle
142 '12 

q

Lz : 
='! 

:: 
'' 

( f' - 7')'
Znp'dt"

rAe p" - 
qncJlo ceKyHA B paAlraHe; !:10 - KoJIIiqecrBo B3frbIX

e o6pa6orKy rorleK tneaa sBe3AbI. ,[,anuan Qopnay;ra BblBoAlircfl

aHaJIOrHqHo IisBecTHOIl $Oprtly.ne AJIf BblqI{CJIeHI'Ifl no_npaBKH 3a

ycKopeHHe ABr{x{eHr{s 3Be3AbI IIo Bblcore (nanpnuep' [7] ) c rem

OTTUIIHEM, qTO, IIOCKO,IbKY TE+T CP' B€JII{{I|IH3 .

L,z: z"p- zu.'u. - * (r"n- T,),' tlt

"*::r 
auo,u. (I,).

Mecro 3eHI.ira Mz uaxoguJlI'{ ro $optuy;le
Mz:?ro,r.* Lz-L* r,

rAe g 
- H3MepeHHoe sennrHoe paccroflHl{e; r - peQpaKuilfl, BbI:

qucrflBuaqcq rlo Qoprray.ne lIannaca : ]

r:etgE f r + a(2-cos'z! Fl) 
- ^ I -L 2 tosz ( fta cosz L

nz _1
3Aecr a:'+*-; n 

-noKa3areJlb 
TIpeJIoMJIeHI{fl Bo3Ayxa Ha ypoB-

zn.
He o6texrnBa'IiHcrpyMenra; I - Bblcora o4uopo4nofi aruocQepu;
P - AaereHxe B nyHxre Ha6.rrcAesufl; g - ycKopeHne ceo6oAHoro

P
na4eHun; p: 

Rr- 
rlJlorHocrb Bo3Ayxa; R - yae'nlHafl ra3oBafi

nocrorHHan; T - reMneparypa Ha ypoBHe o6lexruea I'IHcrpyMeH-

ra, K; R+ - r,lecrurui PaAI{Yc 3eu,nn.
llo,na6.uroAeHrrfl M BblcoKr{x 3Be3I, BbIBO,U,HJIHCb CpeAHI{e _3a HorIB.

SHaqeHKff Mz^ u Frn, a TdK)Ke cpeAHee 3HaqeHI{e uacura6a SHIIM-

xa M^. Macmra6 CHI,IMKa OrrpeAeJlfl,'rcf Ailfl KaX.U,O|O CJIeAa IIO

Qopirryne

M,:@,i:1,2,"'9;"' V(xu- x,)'! (Yiat-Y)z

M:LD M,.
9

IIpn o6pa6orKe cHI'IMKon <<peSpaKqIloHHbIx>> sBesA raKlKe olt-

pe4e.tinnr yp4orienue npRlraotl, npoxoAflnrefi uepes' ABe rouKl{ Ha

fOpHSoHTaJIbHOI{ HLITII' gareU, I{CIIOJIb3yfl 3HaqeHlie F-'*-. ypaBHe-

Hrn'e np""orZ HH, u 4.rrx l0 roqeK cJIeAa BerHqIxHbI lz. PeqpaKqalo
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Haxo.rIrIJIlI orAeJIbHo AJIfl KaxAofi roqru cJIeAa' Aflq groro Bblqnc-

JI flJIIX
"ei:C- Mz** Si, i:1,2, "'10,

rhe Si:,LtM*.
Ang KaxAoro MOMeHTa T; paccrIIdTbIBaJII{ 3eHIITHbIe paccroflHl',Ifl

z,,T iire* u'peSparur4ro ri:)i-(t. OrcrcAa rm:zm-Qm, r/l'e /p1:

:::   1- Er,. "- 
:!-rr. t : 1 l(,. crporo ronopR, r**r (E*) .

Toort, "* - T0"o' ". - 10 
-"r.

r{Nc.nensuft gKcneprrMeHr, npoBeAe_Hs.uft c noMoulblo fly'nxoecxnx

*Ot"u [6], noxa^sar: rpr -lSr-Siol.(250" (-uro BcerAa BbInoJI-

;;;;4") iu g:BB" paanoirs i*-r(Ed:0'5"' Kax noxasaHo HI'I)Ke'

3Ta BeJrlrquHa B rrflrb pa3 MeHbuIe cpe4Heft Omu6xn o[peAe,togl{fl r?n

u (^'-'OUan*y 
ror{Hocrr.r H a6n rcAen uft np ous eoALrilu,..wcxo Lfl I{3 c/IeAyIo-

.u1"x coo6pa>Neur.rft. Ec.nu rloJIOXeHHe Xa>NAOft TOqKI',I CJIeAa no

Bbrcore orlpeAeJlfercq co cpeAneft ouru6roii o5, ro pas-noctlr Dl;
:Sr--Sir, -'i:1, 

2,' ...9' xapa*epl'I3ylorcfl cpe4Heft ouru6xoft

oo:lnos. OrcpAa os:ony12. Onpe4elenue os rlo 3HaqeHI'IflM oD

flBJIfeTCfl He BrroJIHe cTpOtlIM, rar xax KOJIHqeCTBO Di Ha g4I'IH[llY

MEHbIXC KOJIHIICCTBA S;, HO B AAHHOM CTYI{AE 3TO HC NPI'IBOAHT K

saMerHbIM fiorpelxHocrf M.

Taxaq MeroAHKa nbgeorqer cAeJlarb oIreHKy roqHocrl'I Kax(-

Ao|o.He|aTuna.fIpooeAeuguftaHaJII{3IIoKa3aJI'tITo[oIyIIeHHbIe
BeJIHqLIHbI cpeAHI'Ix ourz6or [oAqI'IHfl Iorcq 3 aKoHy

6s:al'lsec( +a'

Hnxenpl{BeAeHbl3HaqeHI{gBer'II'MIrHawb,[oryrleHHbleI'I3ce-
puft na6.rrroaennft (no rpn HouIa):

llara u MecTo Ha6loAesuil a a

1985, aro.nu, KasaxcraH 0^'!0" 0'29'
1g80, cenrq6Pl, Touct< 9,q8 0'\?
1986, noa6Pr, ior'rcr !'93 -0'39
1987, ceHri6is, KPnn 0'51 -0'03

Ha6nlo4ennq e ToMcre npoBoAHJIIrcb c acrpocro'n6a Ha KpbI[Ie

3AaHI'IflyHI'IBepcI'ITeTa'OTCIOAaI'I3aMeTHoepa3"Ixql4eMeXAyAaH-
iltt"';;; ""it"op" 

l'r nor6pr, rocKorlbKy uoR6plcxue sa6lIoAe-

HIIfl IIOOBOAI4III4Cb NOCJIE HAI{AJIA OTOTIHTCJIbHOTO CC3OHA ilPI{ TCM'

neparype ao -18oC.gro6ucAeJIaTbo6qYrooqel{KyToqHocTI{Ira6,'IIoAeHHfi,npuueu
TOTIHOCTb OAHO|O OTCIIETA BCPTIIKAJIbHOIO KPYIA *2" ' TOIIHOCTb

;;;;;;"ti u"+-1". Toraa, ucno"msyx, uanpr'uep' ceurn6prct<ue

;;|tffi ;;"- To**u, rorlyqaeM cpeAHKe ouru6rn onpeAerleHl{fl' pe-

lil;;;riil;o oanori ;roqKe-cHI{MKa o, a raKx{e outw6r<y oz,, cpe.u'Hrlx

ItlliltlCIIflft (m V fm"
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Bcero [o ouucall'Hoft eHrue MeroAI{Ke oSpa6orauo 84 Herarusa
<<pe$paruuoHHblx> 3BesA u 54 - BbIcoKHX- Beluuu_uy Mz onpe-
a-e.ns.lrn co cpe4ueft omu6xofi -F0,4. -.0,6'. Ha puc.3 4nn cpsBH€:
HHs HaHeqeHbl AaHHbIe cI'IHxpoHHbIx BI{3yaJIbHux Il QororpaQxue:
cruk ua6npAesufi. BnsyallHtte ua6lrcAenuq npHBoAI4.rtucr rpynnofi.
ua6.rpAa:re.neft us .Jlteoscxoro florlirexulltlecKoro I{Hcr}ITyTa c
noMorrr.hro reoAoJIIITa OT-02 Ha l0 nocroqlxHblx HHTflx MeroAolvl
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Frac. 3. Cpannenve pe3yJlbraroB
BI-i3yaJrbHbrx onpe,qelenuft

o- Oororpa@IrqecKse na6.rroAenxs;
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crruxpoHHbIx QororpaQuuecxnx u
pe$paxuuu 3-4. 09. 87 r.

. 
- Blr3yaJrbHbre sa6lroAenug.

J!O3-KJr?BH[rA>>. MeCrO 3eHHTa HaXOAHJII{ IIO 3eMHOMy flpeA-

rpaoaxe HaHeceHbI BeJII{quHbI L,r:r^-rprJ, lA€ rpu r Peo'
Its,, Bbrr[rcJreFrrHas no trry.nxoncKLrM Ta'iluqaM [6] .

.AHra.rHs p$yJlbraroB Ha6JIIoAeHITI? [oKa3blBaer, qro Qororpa-
Kr.Ift. MeroA Ha6JIroAeHHft c ycnexoM Mo4{Ho nphMelrl{rb AJIfi



onpeAeJleugfi acrpoHouu.Iecxofi peQpaxunn. flo cpanineHl,Ilo c BtI-
gyaJIbHbIM cnoco6orr,t ero HecoMHeHHbIe AocronHcrBa - o6textfis-
HOCTb U QOnnuran rorrHocrF. HeAocraffix '- rpyAoeMxoctr o6pa-
6orru H HecKoJIbKo MeHbIrIaff cBeroqyBcrBuTeJlbuocrl (c 4aHnuu
r{HcTpyMeHro M I{ AaHHbI trl Qoto u arep a a.no rrl )
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