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A. ,tl. \CTPOBCKM I; ll cKvllq A E AH"lAnnoB

ON bIT NPOCTPAHCTBEH HON OBPAEOTKH

riontsuqecrog cETH B noPHoM PAnoHE

Hasecrno, vro rpyalocrH yqe,a BeprfiKant'Hoii peQpaKqrn qBn9'

.t;";;;;; r" oix'ornux npenntcteuii Ana npa*rllqecKoro np{''
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CxeMa reoaGsqecxon cetn

- Deae,reHfiq npocTpaHcrBeHHOrO no-
Pz toxenvtt reoae3ltqecKrx nyH(ToB'

(oroDbrfr lre rpe6yer Pe!Yq PoBa_

HHt DelYrbTaroB 13MePrHl'lii Ha

oTcqcTIIylo IloBepxxocTb KpoMe ro"_

ro, orxu6Kll 3cHHTH6lx paccT o9HH-H

o(a3LInaIOT Br''lnqHI{e r!1aat{LJ oo_

Da3OM Ha reoAe3uqecK e BHCO',TIi
'nyn*.oo tr n ropa3Ao nieHbireii cre-
n.nrr ga lx llr'lafloBble llor'IoxeHufl
Ofiroexas ue,]l, i(oropylo Mt'I npe-

clrenveM - aar6 oueHxy orHotr'
t",unoao urarntra oull60K 3elllrl
HbIx paccrogBItfi Ha BbIq!Ic!'IeHHbrc

3HaqeHliq nJIagoBblx KoopaHHar o,
L reoreeuuecrux nynxron'

flpeacrae,reruaa Ha pucyHKe cerl, rpllnarepaqun " l1I:l:1.
HbtMtr Ha nyHXTaX neprlxa.'rluultlu yrr'laMIi x acTpoHoMliqecKllMIl

xoooauxara"ri cocran,rser ocHoBIlyrc qacrb 3TaroHBoro reoae3ll'

u""ioio noruao"u, co3aaBHoro B 1968-1970 rr' coBMecrnLlMll

y""rir"t" iiuuni,q"(lr reoAe3nqec(oi,ra6oparopun JIbBoBcKoro
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no!'rr,rTexHlrqecxoro riHcrurvTa B roDHoM DafioHe 3aKaDnaTcKoi 06-
rracru. IloApo6Har i<apariepucruri no,rurona ,qasa ri pa6ore Il],
no3foMy ripHBo!xr,{ rorbKo ocHoBHbre laHHHe. a,'rl{Hbr cTopoH reo-
A$uqecKoii cerr.r KoJre6"rrrorcr or 6 ao 25 KM (cpeaHrq A,uiHa -14 KM). Pa3Hocrh orMeroK cMexHblx nyHKToB aocrxaaer 1200 M.

3CHIITHTJX PACCTO'HUfi IPIIBCAEHbI K ITCSTPAM 3HAKOB.
AcrpoHoMuqecxxe oflpeae,reHr,rr llrupor r,r AoJrror, ficnoJrb3oEaIlfie

- CpeAHH]:i no MoAy!'iro HaKnoH nllHI,IiA ( ropn3oHTy coc,aBr9er 1,9o.

3eturnue paccrozuuq fi3Meptr'rfi onrlrqecKfiMtt reoAo,rluraMI,t
,. OT-02 

'1 
OT-02M. B o6pa6orry Br(rroqeHbr cpeaHr.re 3HaqeHr.rrr r.rg

'1 15-20 npneMoB, BbrnorHeHHirx B AEeEiHoe BpeMq c l0 Ao 16 q.

. 3naveaue cpeanefi KBaAparuqecKoii ourr16Kfi r(axaoro H3 orlrx cpeA-
r: riHx, noryqeHHoe no BHyrpeuHefi cxoanMocrlr pe3yrLTaroB {3Mep€-

B-llii no KaxaoMy HanpaB!'reHr{ro, Kojre6nercr or 10,5 ao 10,7'l.
I ilanpaB,IeHtIt, nO RoTopbIM .onpeAe!'ItJ1u 3efit{THBIe paccToqHus,
orMeqeHbr Ha p'rcyxne c'ieaxavu. B JerurHbre paccrotHr're BBeAeHbI
nonpaBKU Ja ToJirlr'lH) roptlJoHTaJIhHoll HlrT,,l 3a cHcTevaTHqecxre

, 6n-r;6Ku aenefinfi seprnr<a,rrlroro xpyra H 3a BnurHne lepir,rKanbHoi
peopahq r, flonpaBKri 3a peQpaxul o Bblqhc!'rr!'r{ c nocrorHHbIM

; Iiflr Bcex HanpaB,,reHrii (oeQoqqueHroM 0,16.
A,'ruHa 17 HaK,,roHH6rx Aa,rbfocreii I,I3MepeHa cBoroAa,rbHoMepoM

''NASM-2A u I - cBeroaa.lbHoMepor'.r <Ksapu>. Cpeastre KBaApa-
TfirlecKqe olUH6KI,I 3HaqeHut Jlt{filltl tl3 Bcex nolleMoB Kore6ar'Illcb oT't3,0 ao !6,1 MM. Pe3ynbrarbr u3Mepel ii ta(noBHblx aar6Hocrefi

'I<oropblx Mor,1o 6H ocra6r{rb BnHrHfie HeyqreHHoii qacrl aeprH-
xaJrbHoii peQpaKuxr{ u noBbrcr16 roqnocTb onpeaeJreHur feoae3!-
qecKHx r(oopasHar. oco6eHHo feonb3uqecKnx BbrcoT. B o6pa6oTKy

aJrbHocrefi r,r 3eHvlHblx paccrorH i:i BbrnoflHeHo veroaoM yc,loauii.
[3 22 yc,loB8brx ypaB8eHHfi, Bo3BnKaFur x B ceru, 15 - ypaBHefiHt

aByfpaHHbtx ytroB Me)Kn,y 83aHMHbtMH aePTuxaJIbgbtMlt nr'locKocTt-
idu (ypaBHeHBs yr.loa 1) u 7 - ypaBBeHflr cyMM ropu3oHrarr,Hbrx
ryi,'roB. Koso(puweETr,r u cBo6oaHbre qJreHH Bbrqucr'rrrru no QopMy-

CoBMecrsoe ypaBHfiBaqqe !r3MepeiHbIX 3HaqeHufi HaKnoHHbix

aM, ripiiBeae;HbrM n pa6ore [2]. r.lsc,resu;re snauenria cbo6onnrix
eHoB ypaBHeHni ir,1oB,l, u ypaBHefi{ii cyMM rop!3oHTanbHErx_

ii,rbn n axoAa,r ucr 
. coorBercrBeH Ho B npeleJrax oa --a17,9 ao 27,6"

6r -2,2 Ao 2,5". rlpu Bbl6ope Heo6ioAr'rMofi KoM6riHaqfix Hesai
iuMtlx ypagneHr.ri Mbr crapaJrHcb [36erarb ucnorb3oBaHrr crsur-

ocTpbrx r,rr'rri TynHx yrroB. Lneayer orMerr'rb, qTo BBeaeHrre
.3eHI,ITHHe paCCTOtHl{t nOnpaBOK 3a TOIIUIHHy IIITTI,I ll 3a CUCIe-
Trqec(ue ouE6KrI Aer'leHr,ril Bepru(a,rLHoro (pyra, yMei6[ru,'ro

roTHbre 3HaqeHr,rr cBo6oa[brx qneBoB ypaBHeHuil yfnoB ,i, npll-
Eo Ha 25Y0.
CocraB,'Isrcque Be(Topa 3eHurHbrx paccrorHrri?, Tax xe KaK Il
aBrttotllHe BeKTopa HaKJIoHHbtx,saJI6Hocrpfi , cqu,r aJIHcb paBHo-

qHblMH, HO A,'lq yCTaHoBr'legfit COOTAOIUeHT{g BeCOB peJyn6taroB
Mepesui Toro rr Apyroro Buaa HyxHo 6br,'ro onpeaeruTb locTa-

aocToBepsbre 3Haqeri t cooTaeTcTByronlux cpeAsrx KBaApa-
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TurlecKltx ot!fi60K. MLr Bocto,'Ib3oaar[c6 Int gToro cBo6ongblMtt
\JrcHaMr )croBllbrx ynaBHeHnii, cpe!Hnro t{BaapaTycecxy}o ol! 6xy
/?r7 licnpaBr'reHHofo 3a B'r{FH re BenTHKaJlbHoi peQpaxuHfi 3eH THoro
paccTorHr,rr Bbrrruclrnu no QopMyre

\r iE6 I

ii\J,.?-/
(r)

rAe l{ji U X cift - COoTBeTCTBeHHO cBo6oABBril rrreH r,r cyMMa

IGaApaTOB KO6{pQ}rqUeqTOB npU nonpaB(ax 3eHr,rrH6rx pacc,r oqHni
B yPaBHeHUlr yr,'ra T c HoMepoM i, a n - 

qlcido ycnoBrrfi !. AHa-
JroruqHo no cBo6oAHtrM q!'rerlaM ycJroBHbrx ypaBHefluji cyMM ropt-
3OHTar'!61r6rX yanoD 6brra BHvnclreHa cpelrrr KBaapatfiqec(at
oIuLIbKa ,t s u3MepeHI{bIx 3HaqeHuii HaI(JIoHIIblx naJlbHocTefi.

AOCTaTOTTHO CTpOryrc Oqe[Ky Bervllull m, n ms no QopMyaaM
BHIa (l) Mo)KHo noiy,.rrrb s ToM cryqae, ecrH ypaBrreHur pe co-
,ep)\ar o6ufix nonDaBox. flocKoJtbhy s paccMarpflBaevoi celx
TaKUX ypaBHeHui:i 

'BHO 
H€AOCrarOqHO, Mbr B6rHyXAeH6r 6Hnu llc-

norl oBarb Bce yp,BHFHH' o[Hoii fir apyfoji rpynnH. I-rl3 l5 ypaB-
ncslrl{ yrIos'i,.,r y3 / )paBHeHHH cyMM ropn,oHrajbHb]X yrnoB
Hakle{ot mt: :3.5' h n.-=0,017 v.

3Ha.reH e mc:t0,017 M cor,'racyercr co Haqenl.eM ms7:: i0,014, BbrBeaeHHlrM r.r: pesy,rlraroa ypaBHuBaHur oAHr,rx rr,trrrr,
haKJoHHblx narbHocre; Il]. ConocraB,lcHHe xe BerfiqHHb, zr,r
--3.5' c Bpnwhroit mzt-+0.6'l, nory,reHHoii no BHyrpeHHeii
cxoal,tMocrt pe3y!'IbTaToB Ii3MepeHI,I,1, roBopI,IT o ToM, qTo ocltoBllag
qacTb oIIIrl6Ku nt, o6yc.1oB,!eHa HeyqTegH6IM, ocTaToqBbIM BItItHueM
Bppr xan6Ho;i pcQprKrnH, r{iMeHeloLrrhM.r or HanpaBrleHqr K Ha-
npaareH ro HnH or nyH(ra '( nlriKry, IloclonHHar ouqbKa B lHa,le-
fintx 3eHItTHbtx paccTorfini npaKTuqecKt{ Iie MoxeT 6!ITb BbItBr'leHa
no cBo6oAHr,IM.r,leHaM ypasnenuii yr;ron 1, raK KaK arre6pauqec(aq
cyMMa n@QrpuqrreHToB npH nonPaBKax 6zij B KaxaoM 3 3Trx
JpaBHeH ii 6rqJ|{a K Hy,Ilo.

I,Is conocraa,renun oiu 6oK.m, H ms c yqeroM roro, qro B pac-
cMaTpuBaeMou ceTr,r cpeaHee paccrorHrre s Mexay nyr(raM! coc-
TaBfltef 14 KM, Btalro tBHoe HecooTBeTcTBlte MexAy ToqHocTlto
fi3MepeHLIg IlaKIOIinbIX IaJtbHOCTer{ Il TOqHOCTb() fi3MepeHfit BepTfi-
Karbl{brx yrnoB. Bepr!KanbHtlii cABnr [oHer]Hoii Toqxr'r !'rnHq[ Arfi-
sofi s B6IpaslTcr Benrlqrnoii Ag:srl, lp"-0,24 u, B ro BpeMt r(ax
npo,qonbHbrrll cocraBr.rr Bcero,rfinlb Ap:m,-},O2 . B cBs3r.r c srrjM
oqeHKa Aorr.{ B,flriqHurr olxu6o( tnz Ha Kaopau]darbr nynKroB B, L
nDcAcraB,rqeT o(06blii HTeDec,

IIpn ypaBntBal{ru pu]HflTo: mz: t3,5"' m,: !0,2 AM. AnF, 06'
'1erqeHrq Bbquc,leHuii.p.nHei xBa4pa q recxoii oux6Ke p enuHuubL
Beca npnn caHo enavenne 0,1 m: :6,35". TairzM o6pason, pesy.nr-
Tar6r li3Mepe ii HaK!'roHHbrx Aaflr,Hocrefi r{ 3eHsrBHx paccrorHxii
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BBeAeHbI B o6pa6or(y coorBercrBeHHo c BecaMr.t: ps-3,06 [(//AM)r],
P,:0,01

3HaqeHue cperHeii KBaAparuqecKofi otxu6(H eAuHrirrbr'Beca noc-
Je ypaBHuBaHItt oKa3aJlocb npaKfllqecKu paBHLIi\t !r, qfo B Hexo-
TOpOn CTeneHt cBfiAeTeIbCTByeT O npaBUnbHOM yCTaHOBr'leHLlfi COOT-
HOIneHIlt BeCOB. llO ypaBHeHI]bIM 3HaqeHllrM pe3ylrtbTaToB H3Mepe-
Hllri no,rlyqeH6l ropI,I3oHTaIbHLIe yr!'rd, a 3aTeM acTpoHoMuqec(ue
unpo]q-qn Ao'lrorBl l,i fi acTpoHoMHqecKue a3IIMyrbI otj EanpaB-
,lellul'l. l4cxoAlrlrMrr AaHHhrMu npfi 3ToM cIyxLIJtIt acTpoHoMtqecK}ie
KoopAuHarr,I rpr, & nlnxra Pi fi acrpoHoMuqecKuii a3uMyr oj,s Ha-
npaBneHI,Ir PrP5. feoAe3r'recKfie (oopA[Har6r B, L, H Btr,nlcn'Jr\rch
orHocurer'rbHo pe0epcHq-s,,r,'runcofiAa c greMeHTaMtr O. H. KpacoB-
c(oro, opueHT[posassoro no acrpoHoMrrqecKrM aaHHLrM d HopMan6-
fiou BbIcoTe B nyHI(Te

PtlB!:pL Lt:Lt, Aq:ars H L: H1l.

,I[,rs ouenr,r. 1o rHucr r ypaBHehpbr,r{ .Ha'rFHllt npocrpaHcrBeHHbrx
KoopAHHar nyH(ToB 66r,'lu cocraB,leEbr Heo6xoAuMbrc RecoBH€ oyHK-
unH, Br,FIuc.,IeHue o6parHblx secoB BHno,llttlrtocb B cxeMe pe reHlirl
HOpMa!'rbHsrx ypaBHeHuii xoppe,!ar, B pe3yrbrare floJryqesbr cpeallne
(BaAparrirrecllne ouu6K m1t, m,, ma, xapaKrepfi3yronlse nfiHefiHbre
cABurfi nygKToB !Ao!'Ib KoopAHHarHblx rugHfi reoAe3llqec(ofi cucre-
vlj: m":(M+H)ma, tnt-(N+H)cosBmL, mu:mH. B ra6n. I
nplrBelerrbr arr xaxaoro nyHXTa cpeAHue xBaApaTuqecxne orllfi6xll
mlr ypaBHeHHblx 3saqeHIIi IeoA*ItqecKlrx BbIcOT, cpeAHue KBaApa-
r!],{ecx}ie oluu6KH,4l"." I1,1afi oDoro nor'roxefl nr nyHKToB, pa3Hocr[
A€, A1l cocraB"lrrcrqux orHocnre!'rbfioro ycKopeHfi r orBeca, noJlyqefi -
Hbre no Bblrrrcr'leHur,rM g', l'r r'r3MepeHHr,rM e, |, acrpoHoMuqecKfiM
(ooplfiHaTa[1, a TaIoKe cpelH]Ie xBaApalEqecKlre 3ll.a\er n m* ma
3TlIx PasHocre{ Taorrua I

Oun6(r npo(rpaB$BeHHo no p4yrbraraM ypaBsruantq

i:

'0,0"
l,t
0,8
2,7

-r,7
-0,64,5

0,0"
3,3
I,l

-8,3
4,1
3,6

-0,9

+0,00
-0,t5

0,t8
0,14
0,08
0,10
0,14

/,9?:+0.i3

+0,000
0,043
0,059
0,037
0,015
0,038
0,041

,1t9r-: +0.039

I(aK Br{auM, B,rirrsre ouu6oK 3esHrHr,rx paccrorHlti:i orpa3]irocb
tJtaBllIIM o6pa3oM Ha roqflocrli BbIqtc!'IeHHblx reoae3ltqecxllx Bblcor
tt acrpoHoMr.rqecxnx KoopAHHar. Cpeanee suauenne owla6r mE
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cocTaBrreT i0,13 M, B To BpeMr KaK cpeaHee 3HaqeHle Ms,z omu6-
KI,I trJIaHO-BOIO nortoxeHllt nyHKTOBr 

,OTp 
aXaIolqet COBMeCTEOe BJ q"

HIle olllHOOK HaKJIOIiH]rrX Aa.l]ItHOCTe! Il BepTUXaM6IX yr,!OB, paBHo
10,039 M. CpeAHrrr (BaAparuqecKar our\6Ka me: l/ nQljfi
Blrlrc!'reHH6rx HanpaB{'reHnii ofBecHHx r HEi? cocTaB,lgeT :!4,8,/.
P*y,'rbraroB 6oree BbrcoKoil ToqHocrn B orHorxeHr{H reoAc3fiqecKnx
alrcor r EanpaB!'Iellnfr orBecHtlx JIfiHfifi HeJMr 6br,'Io tt oxuAar!
npfi Toqrrocrn seHlrrHbrx paccrorHnii :t3,5".

O6pautaer Ha ce6s BHuMaxne 6o,'rbnoe no a6co,'rrorHofi Ee,'rlqxHe
ssarresue arl Ha lyHXTe Pa,3To Mo4{Ho o66rcHnTb nr'roxllMll yc,\o-
BIrtMrI BuAuMocrr] Aflrr HanpaBreH{i? PLPi, Pa\ ra B cBr3u c oTfi
Ha!'luqueM I(aKlIx To cucTeMaTurrecKfix otrl{60x. I4MeH]ro n,!q Ha-
npaBteq h PtPi u PlPr ro,ryqeBLr n3 ypaBHr{BaEEq nar6or'rbuue no
a6co"rrorHoii Be!'ruqrrHe 3HaqeHdfl nonpaBoK 3eHiTgHx paccTorHnii
6;l,,i: + 5,6", 6211:--7,6". flocno,rrrli a3r.!Myr6! 3rr.rx HanpaBr'reHrrii
6,rlr3(u K 90", olru6nu Beprfi(arbnbri yr,ror orpasn,rrcr, uaaar,ru
oopa3oM Ha BbIqIIcIeHHLIX 3!IaqeHfitX aCTpOTiOMII1{eCKEX AO!'ITOT
nyHK?a P{, a-creaoBaTeflbHo, rr Ha De,,r quHe aI. EcJru He npnHfi-
MaT6 nyH(T l-{ BO BItr{MaII e, TO Anq BeJrUq[HbI fi€ nOJIyqUM 3Ha-
qeHr.ie i3,3?/.

qTo6H oqefl Tb BJrrrHrre orlH6ox 3eHnrHHx DaccrorHHii Ha n.{a,
HOBbr' KOOpn HaTbr B 

'{ 
L, MU BHnO,lFr n O6p160lKy_pe3J,1L1a1OB

r'{3MePeHfiIi, PaCCMaTprlBar HaCTOqqyrc Celb Kar( 06btqHyrc .ceTr)

Tprrrarepaqsu, npriqeM 6br,'r nprMeseH xa( MeTon pa3BepTLrBaHur,
TaI{ U MerOA IrpOeKTUpOBasXr, 6 nepBOM BaplaHTe peAyrlupoBaBfie
HaKJrOHHltrx AarbriocTefi na oTcqeTHbtti 3r'llluncoua ocyndeclBlrqlocL
HOpMarrblr6rMn BBrcoTaMr'r l/t, noryqeHHbrMH rr3 fifiDeJrnpoBaHr.{r BTo,
poro Kflacca rpaBuMeTplqecKEx [3Mepeq ii. Bo BfopoM BapfiaETe
HCrO!'rrr3OBa!'l[Cb teoAes]rqecKue BbrcoTbr -I1:F]t +(. Bdcorbr KBa3s-
reofiaa a onpeaeJrrrH H3 aclpoHoMrrqec(oro HriBe!'r{poBaHI4q, npea-
no{'IoxHa. qfo orHoctirerlbhL,e y(.foHctur oTBeca \rexa) 6.r xa;-
IIIHM!l cMoKHbIMtl nyfiIqaM]r tl3Me[rorct,'I xeii o. I4cnor63oBarEcb
yKroHLHtq orBeca. BbItrrlc"leHp6lc ro IraCJroAeHHbrM acrpoHovIqe-
cxuM l(oopnr,rHaTaM, flpeanonoxel{ue o ruHelir{oM r,r3MeHeHun yr(Jro-
HeHnii oTBeca He Bnor'Ige cooTBeTcTBoBaJIo AeficTBItTe!'IbHocTIt. oAHa-
xo oTHocHTeJIbHo He6oflbljlne BeJInqllHbl HeBt3o( B 3aM(ItyTbrx
noJq-oH,\ cB/leTerlbcrBoBaJIH o ToM, qro fIaBHtq |lcIb npeBdrl]e-
Hlrii I<Ba3fireofiAa 6H,,]a BbrqucleHa npaBr'rr6Ho. IIpeBlI eHfie fBa3fi-
reoriAa jlrexly nyHKroM Pr r cMe>KH6tMfi nyfiKTaM Aoc?I{ra,Iu 20 cM,
qro IJrr lrllH nusui c 6onhlurM axJroHaMr K ropfi3oHTy flpIlBeno
K nonpaBKaM nopqnna I cM. cpaBHHMbrIr c roqHocrbo .lMep.Hfii:i,

,ypaBHuBaHue 86IrroiHt,'Iocb B leoAe3lqecKux t(oopAllHaTax Me-
ToAoM l{eo6xoAllMrix He'l3BecTltbtx. B KaqecTBe npH6,luxeHHblx
3Harlegrii Heo6xoatlMbIx HeH3BecrHlIx 6H,!1I npLtHtrbI SHaqeHIlt reo-
,ae.rqe.Krx r{oop,AHHa r B, L. non)rFHHbte x. aoBM"crHoi o6pa60rKr.{
{a(JroHr{6rx aar'irbEocreil r,r 3eHrlrH[,rx paccTortrnj?. flo]roMy nc(oMHe
nonpasKH dB. 6l Mon Ho 6d,ro paccMalpBBarb Kad Ber truHbr. xa-
Pa{repr3yroqqe B u3BecTHoii cTeneHn BJrrlrfiue orls6or( 3eHIITHbrx
pccc forH{; Ha nrdrroBbe Koop,nyHarbr.
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...."9-o.:::"r* ypaBnennr norpcrrHocrei:i, 
^rbr 

rcxoTxu"ln u3 ypaBxe_
HUlt B,lAa

vr:-cosAtisinZijari- sin,4rsjn ZitZa,_ cos Z ii6rai

- cas At sin Zji6 uj - sin Aji sjn ZjiE oj - cos ZjtA @j ), (sir- rir),
(2)

P4ynlrard Da3n{qtsLx 6apraHlou ypaDssDatrBe (n,

l(o oabr, cootBotct Bvtot lpoc-paA.ts,,r,loi 06paCo . tp,r,ta,-fz_uttrl l4l. 6 BL,paxe!j | (2) ", , rMeo, H,loe Ha tpH.te HaI(1on_
HOU AarltHOCTI,I, a Sl. BLIqICITeHHOC llo lrpI6,MKeHrrHM 3raqe-
H]lrM HeooxollllM-l'Ix reu3BecrHlrx, IIonpaBKn 6r, 6u, 610r cBfl3aHl,rc noflpaBr(alilr 68, 02, 611 reoAesu,{ccrlux (oopAuHar QopMy,laM{

6a- (.44+11)dB, 6r: (N+1t)cos B6t. 6.{r:6H

_ 
Ecru 3HaqeHrlt sql no;ry,rrrb lls pefieHuq npoc,rpaHcTBerrHLrx

ooDSrhdx reo!.. 'iec{tx Jana,, c u.no,lJ,toBz,J,tev c ctevLJ nD,r_
o!'InXPHHbr\ 1Ha',.t,rii pFod\on.rvo'x et 0.c.,tb.\ B, L, H, c I raa.rHa\e'r,9 reo!.Jr]i 6cr,\ B"rcor F/ rBepnb.v. la rauerj c,ryaae oae.s6Iv,r 

"r/c 
r^1it /1r (). to B yaaBH.H Irx 12y c.,, ayer io,ro:oi;rr

O!9i-Or0'r:U. u oHH nprlMyr BxA

,t,j : cos Ai sin ZLj A u] sin Aij sin ZijAnt -
-cosA,isin Zjtbaj- sin Alisln Zj,Eoj+ (si, sli). (3)

PelneHue yparHeHli:i (3) nacr npaxrnvecxn ror >Ke pe3v,{brar-rrro fi pe reH]1e ypaBneHnil A,,rr Ar.ruH ,r fltrii, peayquporjaHHrrx ni
IloBepxfl ocrs orcqerloro g,,r,r ncouaa, nocro"rrry nailouu,,rnnrii
K ropn3oHTy B HasevHblx reoAe3lrqecKltx ce,rrx H€Be,r xu, CocraB,
JI.H]1e! p,uert ( ypaBH',1 rt (l) c 0ht,. rc.tedr.tcv v.tp UtInpcoqb.X(oreqr|'q.pton HLrrB ctpbtx B, rorl!epo fia .9d\4 ro nDotoalvre.
3anucaHHoli Ha ora!'roHHorr 13brne A"\ror-r-60.

Cp!!tr(c (Ba!prrrecGl,c

,i

','i

0,008
0,003
0,012
0,003
0,002
0,001

-0,011--0,099
-0,0030,001

-0,003
-0,013

-0,0010,001
0,00i
0,002
0,005

-0,006

-0,030
0,042
0,027
0,011
0,028
0,030

10,029
0,040
0,02(i
0,0r0
4,427
0,028

'- j 0,027

0,0t0
0,0t0
0,004
0.001
0.000
0,007

(,r.1!).p: i 0,02E (.M!)"0
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Anarrr lasustx Ta6fl.2 noKarb'Baef. qro pa3JrlrqHr B jHaqeHHqx
n,rraHoBbrx KooparrHaT, coorBeTcTsyrouI!x MeToay pa3BepTbrBaHrrrr
x MeroAy npoeKlflpoBaHurr. oxa3arHcL fiecyuccrBeHH6rMJ. Ecr.cr-
BeHHo, gror B!,!B0A Hen63r pacflpocrpaHrrrr, Ha 6o,qee o6urupHHe
ceT{, Ta( KaK 3T!I pa3!'IlIqrit HocnT cficTerrlaTurtecxlli xapaKTep,
Llesraqure,'rbribr r pacxoxAeHHr 6rn,6rtr R (oopAHfiarax nynxroe,
no,lyqeHrLx r'I conltcclHoro ypaBll Bar it HaKr'toHHUr 4arbHocreii
ti 3eHIrTHbrx paccTotHlllt II3 ypaBIrtBaHnt oaHllx r'rtllllb HaK!'IoHHbIX

CreAyer, oAHaKo, riMerb B BrAy, qro caMrr no ce6e q[c,'lerrHbre
3HaqeHlrr BeJrriqrrH d&n, 6rrr rre Moryr B AocraroqHoii Mepe oxapa(.
Tep 3oDarL crenedb Elrnrflr{r otlrr6ot( 3e!!rrHl,rx paccronrfiii, no-
cKor'llxy rBr'rrrrorcr creAcTBfi cM eAtrHcTBenHoii, l(oHRpeTHoii Dea,,rH3a-
uttu Hclt?0ccrIr,r\ HaM IcTItHHbtx ourrr6or lt:trlcocttIti. Mu no,raracu.
qro 6orec IocToseprryro oqeHKy Br'mrllnrr ourr60K 3crrr{THbrx pacc,lo-
tHux Ha n!'raHoBr,Ie KoopAxHaTbr Mo)r(flo caeraTh c noMoufblo
d)0DMVr6r

u, -1t Ut,, * Y-, (4)

f[e Mt * cpellrr'. KBaApaTnqec(ar ouu6(a noltor(enur nyrir(Ta,
o6yc,,roB,1e Har 8,1IlrrrueM ouII6oK 3eHitrHl,rx paccrotr{fifi. IIo,']arqt
(Ea ocfioBarrDr aaH!rr,rx ra6!'r. I ri 2), \ro Mr,.:M:]::10,039M
rr Mo: (,Mr)cp:10,028 M, no,'ryqrrM M":!0,027 M.

KaK Br'rAr.rM, riecMorpr oa 6once nr'l3Kyro roqltocrb Bepr KaJrbHbrx
ytJloB no cpaDHeHIIlo c TorrrlocTr,to IaK!'IofiIIblx /],a{'IhHocTel, aJ'IrtHrc
ouu6ox roro n Apyforo po/la rra KoopArrrrarbr B, I B paccMarpfiRae-
MOM Cryvae OKa3aJIOCb OA'tOfO nOprAXa,

OTfiocxrerr'Hoe a.ltnune orufi6br 3efiurrrHX paccrorrrflil tla n,'ra-
roBUe xoopllilraTr,r c aocTaToqHor a!'rr pacqeroB ToqrjocTr,ro Mo2r(Ho
npeaclaB,l' , Il BuAe

M" n'i ^

s

(5)

rae pcp - BdpaxeflHllil B pa,l afiax cpeaurii no Mo,4ynrc Hal(r'loH
Jr,rHrrli K roprr3oHTy, ft - He(oropHijr I{o3OOfir(neflr, qficrenfioe 3I{:l-
rteHHe KoToporo 3aBrlcllT or reoMeTpufi ceTII Il oT KoJllqecTBa.

'l36lrroqHlrx 
ucxoAsbrx AaHHbrx roro Ir!'rII Apyroro !rIAa, no lroAcqe-

rara A. E- On",runnola l3L b=2,5 !,fir' cBo6oaltoro ptaa npocrpaH-
clBehHbrx lncvro,rrbrlllxoB, 6rr ,r( rx h paBIIocropoHHI'r\1. B sauJev
cry,ae .,ve6v ,44,-0.027 v. ,1,1"-0.028 v. rr, -3.5'. /r 's- 1.4 10 {,

lSio :1,9', c'T e.qolare,ruto h:2,4.
I,lcno,'rl'3yfi 3To 3HaqcHue Kogq OnuleHTa li, MoxHo IIo q opMy're

{5} parc,-HraTb Heo6\o!HMyro roq!locTb ieHHlHblx pac.rotlllrn np.l
.raaairuoii gearr,,r,ue orhouJeHfiq,M,/I4^ I13BpcrHbrx 3HaqeHfitx
,?"/s u p"D. IIocraBnB, ItatpuMep, yc,'IoBne 14,:0,5I4", npaAeM
( BbBOAy. 'lro Int cro BbnonHeHHq JcHltlHEIe pacclotHIIq,, B pac-
cMalpxSaeMov cnlqae aocTaToqHo rHarb c loqfiocTblo 4o z



Mbr no,'raraefi, qro nor''IylelrHble HaMu peeyJrbrarbi cBlrAerenL-
cTBytor o 6J'IaronputTHrtx nepcneKTtlBax npuMeHeliu' qucTo reo-
MeTpllqecKoro MeToaa orpeaeleHHq i(oopauHaT onopHsrx nyH(ToB
cneu anbHhtx cerefi. nocKonht() no HMeloullrvct qiHIrHM MoxHo
oxrlAa,|b B 6Jrtxaiiuee lpeMr 3aMeTHoe noBblureHre roqHoc'lfi I,I3Me-
peHuii 3eB!{TH!IX paccrotlrlrii.
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Pa6ora nocrymia D pcAKo,idrrb 22 antsr
1976 ro!a. PexoieuoDa0a xaoeapon rHcuefi

. va( 5t3 t3

tI. H. IAPOBE,!

nEPEAAqA ACTPOHOMITqECKT4X KOOPAI.THAT
T' ASI,iMYTA NO fOP I-l 30 HTAJI bH bIM

I,I BEPTII KAJI bH bIM YTJIAM, H3MEPEHHbIM
B NEP!IOAbI CNOKOHHbIX H3O6PAXEH 

'IV{
B prAe pa6or coBcrcKr.rx ,r 3apy6exHllx aBropoB [3, 7] aurene-

!br OopMyrbr alrr nepeaaqH acrpoHoMuqec(llx KoopaltHar s a3HMy_
ra. OHu no:sonrrlor nepeaaBarb acrpoHoMIIrIec({e KoopaxHarbl 9, n

I a3rrM\ | c no Ha6,to!e'lJrM HzJe\rHb'x Br ar'pHLt( L, rcii. I'arpr.v.p
n0 It3MepellHbIM ropIl3OHTarltrHbIM II BepTtXa{rbHblII yr"]laM. lrO MHe-

Irrc pqaa uccr''leaoBaTeJreil, ocfloBHsIM npentrcrBlleM Ar'Itr npaK-
TuqecKoro npuMeHel{tt xaK npocrpaHcrBegHoll reoae3ll , TaK !t

OopMy,'r nepeaaqH acrpoHoMllqecKllx roopauHar n asllMyra B qacr_

IIOCTU tBJITeTCi HeAOCTaTOIIIIat TOTIHOCTb Y'JeTa BJllltHl',It Bepru-
r(a,!bHoii peopa(qru Ha pe3y!'rbTaTbI li3MepeHrii 3eHnrHblx paccTot_
rrHfi. IIooToMy MlrorHc aBTopbI ocraHaBJluBa!'Iucb Ha roM, qro
3eHHrEbre paccTorHnr noryqalor u3 Ir3MepeHufi noKa rlTo rpy6o
(3-5") u ne ccr'leaoBrnt{ n.prraqy qoopdHt dr q, l Ir a3uv}la a
Ita o.HoBaH 

'l 
yxe xMeourxxcq BoiMoxHocleii,qera BeplhKarbHo

peQpanqriu Il 3HaquTe,'rbHoro noBlj reHllt foqHocrll r3MepeHgt 3e-

ullrB6rx paccrorHlrt.
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