
3) cyulecrBeEHo noBbtuaercr roqHocrb u oneparuBHocrb nor',re-
rux pa6oT, TaIl KaK HoT Heo6XOAr.lMOCTn UeHTpupOBaTb TeOAO,!UT
I| Br.l'oHLIe ue,l BBOnftrb norpaBH ra Hak toli J,tyHM;, Bce Ha,

'J]rotraH4t tvo/r(eT BLlnoJlHrTb ondh 'rc torlHfiTenb;
4) a 3HZ,r 'terbHofi ctereHx heiiTpaJHl)ro-Lr ornH6h, B !Jt

I|ax ocpTrlKaJbHhtx 6a3ncoBl
5) o6ecne,rrJBaercr HaAexHocrb nepeAarrn KoopAuHar Ha creH,

rrbre nyHXTbr rr noclreayrouleli npuBr3Kll r( HUM D pe3y!,rbTaTe coB_
McCTHOTO ypaBguBaHnr u3Mepesrii Ha o6e onopHHe Map(r,

CocoK nnrcparypbr: L Koro6 B. L npoRftria x nyHmaM Hacreulon nor!-
noMol do Dep.rqa. oFbrx r. f,oB. _ !f-o!p,r, I a-pr! pr+nr,.

lo,J. N 12. 2. f ltJu. H. A.,,tleL.opa 11. H. flDr(rxqL.tue
lopor.Ror | ' l.'.eH.tHon 'o4ropova pr,. M.. .ien-,e h,rr' ,',g-a. L Uo,.t@ A. 8.. foporo1 i H. teoe" Hr. tt. r. tr.or..rec. . t.corb rtd J"!rp
ycrponcrBe). M., (He!pa', i964.

pa6ora nocryrri. B Fclxoi,e.rb 17 6ej.
PeNorcHAoDrra {adc!ro'1

MaD,icKoro no:l I.

D, M. KPACHUKOBy rLi.a r'ro o".ir. nonHr+rqqecr r/ rH, 1r'.
HAsJIIOAEHH', NPfiBEAEHHbIE K OIHOMY KPY|Y

CKJ'IOHEHHTT NPU ONPEA EJI EH 14II IIII,IPOTbI
rro cnoco6y cooTBETCTByr,ouHX qACOBbtX yfJroB

onpeAe!'rrTl lljr{pory no u3Mepe-
nxtt\I 3eHITTHHX paCCTOgHtji
AByX 3Be3A C 6TASXUUI npauu-
MII BOCXO)KAefl]ltMII npfi yc!'Io-
Dllrij.ITO ItX qacoBble vfrbr DaB
x6I, r. e. l:fjv:ls. B.qa,rti:eii
rreM sToT cnoco6 6br,,r pasBfiT
rr pa6o,ax f. C. 3upafoea n
A. B. 6yr(eBlr.ra [11. Paccnror-
prrrr Bonpoc o nprBeae Hfi Ha-
D!'rroaeHrr.l- Il olHoMy xpyry
cKJIOHetIr4lI, TaK ItaK OT STOIO B
3Ha1IrTe!'IbEol.t cTeneHIl 3aBtcuT
TOTtHOCT6 B!IqI'lCJIeHl't tU!tpoTbI.

l. Br,r.rnc,reare Drrrporbr no
cnoco6y C(oHUo. IL CKoHqo fic-
ro.irb3oBar (pr.rc. l) OopM)',!6r:

Ptr.. L Ha6rroaeHqr aByx 3B€3a B
coorBeroBynlrrx qacoBdx yriax.

B 1935 r. r'rrarlrHcxnii acrponoM 11. Cxonqo [7] npea,!oxn"1

Z
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cos:zx:sin p sin 6N+cos q.cos 6x cos tn;

. cos zs: sin q.sin 6s+cos q.cos 6i cos rs.

npripaBHuRat cos lrv u cos ls, oli nor'ryqHJl BlrpaxeHlre

qacoBLle yrrlbl r oTcqe-
lI. Crorrqo ao6uea"rcr,

T;

(r)
(2)

(3)

QopMy,'ry

(4)

sin g: cos zx cos 6o- cos z, cos 6rv

Ka( B IHo, B +opMy"ly (3) He BxoArr
Tlr xpoHoMerpa. PaBescrBa,racoBbrx yr,'roB

. Prc. 2. K unrepnorHpoBamo B6rcorbr roxHon sBe3nbr.

npHBoAfi ABa USMepeHHbIe 3eHu',tHlle paCCTOtHug IOXHOI1 3Be3AbI
K qacoBoMy yr.ly l;:lN ceBepHoti 3Be3AbI nyTeM ,'ruHeiiHoro us-
Tepnoi/poBarrr a x no BperveH ,./1,1q .. roro oH npfi xax4oM xp) fe
npo}]rBoar'rr Tp Ha6"1lcneH,rr: l:r. "r'/ 

H .?<l (puc. 2). HajoBev ra-
Kyro nporpaMMy nor'lHot,

A,1r uHrepno,rr'!poBaHfi r II. C}(oHqo npnMeHrJr

Lz : z-- 2'-:-'11a! 1'

LTv
rAe AT':tN ts=(TN r;)-(dN-ds):Az*Aa; (5)

Lzn - z:- 2,:, Lrr-:f:-r:. (6)

na,ree CxoFuo BBe!,r B.no\,{of.TFJjbrrLtri vfoJl F
cos 4 cos orr'

(7)
cos zx sin Dr

u noJryr[rr! lrofapuQMulecKyro QopMyry
.in td co. (u I ;")
,ospsin (;r_.0,1

2. BHq c,reHre r!rporbr no OopNryrav f.3brpeHoBa. B 1940 f.
cry0e'rf HllllfAyK f. C. 3Lrp,rroo fll. ne,aehc, vo or ft. Crrou-
uo. npl!,lo}( ,1 aHaroflt'lHLtl .roco6 onpe_erleHt q u fipofLt, Io
pa3Br!'r ero 6o"ree Aera,rluo. OcHoBHar OopMy,la y H_efo (np
1\ .,s) fMee'nuA

cos z, co;6s- cos :s cos A-
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(8)

t7i

sin (AN - 6s)
: &s cos zrr' ,t, cos 2". (9)



rAe ,s: cos Ds cosec (DN - is) H Frr'- cos arvcosec (6/r DJ. (10)

Ecnu t(eas:axt 12h ts:t^-+12]', 'ro

sln 9:
cos z/,I cos lr -- cos zs cos ar

( l1)

KaK noxa3an 3upauou u], ocHoBHoc rpe6oraH e Al:0 npoqe
Bhrlro{rHaeTcn, ecrlrl xocraBllTb ycJlotsIle He T2:'11 u Cr.:o, n

AI_ZI Is:or os. l.t2)
I,Inrepsa"r lr-ls no lo3Mo)l<Hocrr rJe AoJr)r(eH npenbruralb 5-

lon, IIo3ToMy Hyx<Ho noa6 parb B flape ral(ue 3Be3aH, rrro6Lr pa3-
HocTb Ao 6br,'ra paBHa 5-10n.

A,1r onpcaercsfir !brroaHeiiurix yc,rornri fia6,rroAeHnii f. 3br-
peHoB npoaHQQepeHqrpoBarr 4opMylrbr (9) x (ll) no I x z, cqn-
Tarr o fi 6 6e30u!60,rnbrM!r, tl, nepeliAg K cpc,qHfiM (BaapaTfiqe-
c(uM olur6KaM, Haue,t

fsin 1rrr'.cos'?5r.7r.'?^ + 5in'::,. cos )8rrz]")

sin (irr,l

n, ( 13)

Ha nptr 6N+6s:90o. Kpo[le roro, r(e!r]are{'Mo, qro66r 6N=90o
6s-+0'.3Haqur, oaHoii n3 3Be3A aoJxHa 5br,rl, Ilo,'rrpHar.
Ecnr 6^ +b":90" :n- : m- to

y';l;{ a;}5 r "in'zzs (14)

Ec,ln xe rff=90" !1 is=o', ro
sin zN.mz

( 15)

1,13 ana,rrtl3a qropMyJrr,r (13) JicHo, rrro oi1r 6(a me Mr'rHr'rMaJlh-

flrr c.,rr-,rar Al+0" f. 3i'rprHor [1] npea.roxrl,r aaosrirb r
turlpory rrorrpnlJlry 3a HcpatcHcrBo ,racoB[rx yr,roB no OopMy!'le

69^r:fr sin l{Al, ( l6)

rae [:15ftscos6r ll x7:(rr rs) [(o,r' os)(+lzl,)]. (lz)

OopNIyrIa (16) no",ryrreHa nyreM Arrqr0eperlqrpo!aHut q o!Mv,1s
(9) no rr, zs, z! u 3aMe H dzN n dzs ua 15 cos e.sitl d dl.

Ec,'rr orrlr6(a 6qr 3aAaHa, ro ]r3 oopvl,.irbr (16) NroxHo fiaii-l
AonycrrlMylir o r6ny B rHrepBa,.Ie rra6,rTroAeHxii- Tax, Arrr napr,r
Iloarpnar e Kaccloneu, 3aj1arulucb orrn6(oii ]lluporlt 6(f<+
+0.5 -p/ , 0.21 | !:C'. f.3.rosroo .o.\' r J(f! / )<--
<2.1". r IpI 1:J0 b(/-.-i s)<l8r-. npId\<10.5'H r 6.
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6 (/x-Is) <2,3-, a npn l:30n6 (?^-Is) < 18,4". 3Haqur, npu-
6,ruxesHbre onpeaerreHlrt MoxHo npoBoallrr' 6e3.lacoB, a npH To.F
nlrx onpeae!'IeHtttx no,,lb3oBaTbct xapMaHHlIMu qacarltr.

Ecna nonpaara xpoHoMerpa u HelaBecrHa tr He,u,3s B (16)
EbrqEc,!firb l,'ro Mo>xno, ucn6'roaya fopMy,ly I'I. B. 3y6prqxoro

a:l/L:i @-hrlJtcoseszN:a- sin1^cosectN, (18)

rronjqrr,rb oopMyry

aql, t&{I; {-t;7 S{

3. BHqrrc,leHre rn porrr no cnoco6y A. B. EyrKeBxqa. B i947 ro-
ay A. B. Byr*eruu [l] npen,roNtl.'t onpe/ie{rtrb coBMecrHo lrlHpo-
Ty' nonpaBKy rlacoB fi a3IrMyT. l-(ilfl 3roro HaAo Aono,rHxrenbllo npn
Ha6,lrcAeErrx IIo,rtpFofi orcqur6lBar6 ropli3oHTa'lbHbril [pyr u IIpu
fia6,!rcneBuu roxuoti 3BesAr,I - qacli, a ecrl,l BblnorHglorct roq_
nrle Ha6rroaeHE, To orcqer xpoHoMerpa IlJIn qacoB npo''I3BoAllrb
n npfi fia6,'flo,4eHrrr no,'rrpHoil:

o66cKr Otclerd (n
3eririot np. - f. !p.
IonrDsar B. xp, f. xD.
Bcno!. gr. qad Il. (p.
Ilonrpnar B- (p. f. xp.
3eMHon np. - i_. KP.

cgaetr orc\erd ' Kn
3eNtroii np. - f. (P.
nonip rJF B. Bp. f. 

"p.BcnoM. rB. qacu B. np.
norrpHar B. np. f. (p.
3eroon np. - f. kP.

I,ISTEPBA'T BPCMCI'I{ MEXAY II'6.'IIOACH NM AOT'<EH YAOBJ'IETBO'
pr.|b yc{roBfiIo

Tr:1 tT. lT")-Tf,-^d- LLf-rI.)- Ao. {2n)2"
r.e. (r!.'ri,):(r! -71*)-2 Aa, unu 

^?13-ar1 -2^d, (21)

I,{r1H (r!- 4): (r!- r;) -2 (an - a." t t2h), (22)

rae AI1:(?"-f") - 'IrlepBa!'r 
sa6"'lloAeHuii neNAy flo,rapuoii

l{ BcrloMorarerr,Hoii 3B€,qoii, a AIr:(7!-I") - ttcxovuil uu'
repBa,'r Ha6,'rroAeHni'i exry 3Be3aori u Ilortpsoii (p!rc. 3) npn
apyloM no,lo)l{eHl,rlr l(pyna,

flporpaMMy Ha6,uoAen!fi r1H cocraB!'ItJrlt'raK, qro npr1 Ma"lblx
Ao vc"loBfe A1:0 BbrnoJi,a. och )1pq xax{40,v Kp}fc, !rt qelo
npo :eoan"rocu no rln Hao"loaeHqt nptr Kn K,[ (pHc. 3 6].
a npu 6o,rruroii pa3r{ocru Ao - no ABa sa6,'IloAeBrit (p}tc. 3, d)
B noc"'reaFeM cJryrtae yc!'IoBue Al:0 lllfioflnt"loc], !'IIrlIIb Ar'It Bcero

B cBoeii pa6ore C(oH{o aollycrlt.l Meroat'rrlectfie HeroqHocru:
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a) He ficc,'re,toBar B,qlrrHne ol]rfi6o( rr3Mepe Ir BHcor 3BerA Ha
orrn6Kv urjporbr (a oro, Kax noKa3an f. Supxtor Il], sarucnr
o? cx,lolefiuii 3Besa) n HeyaarJHo crpou,r trporpauuy ria6.rro4euufi;

oi rr. yLHtotBaJt )cl.oDcHItq rBe., Lo Bbcore, .(otoloe ouI\Tr
uu. oco[ .H o .1,']q rcx,joii 1Be rd, | (c\/, urxo Qopuy,r, 1f71;B) ABarrAbr Ha6,,rro)xa,'r tox(Hyro 3B$Ay, rorAa Ka!( ToqHee rraAo
noiryira'fb zN u aBaxlb! HaorroaaT! ccDepHyro 3Be3Iy (ee BLrcoTy
.rerqe }1 lrTepno,lnpoB aTr, ) ;

Prc. 3. Co(pauennar !!of!auMa !a6"rDneHrrr (a); noxHa,
nporpavNa la6rroaeun (6).

r) Hc ucnorrb3otsa,t ra6,qrolleHri-{ no,lrpnoii, xorfi oHa rMeeT prA
nDcnvillPcl1 1. n.d !pyf 

^1r. 
3Be Ilr.

rroi(a)ier nyTr,r ycTpaHeHl.rr HeIocraTKoB cnoco6a 11. cKoHqo.
a. ucxoar t3 3anaHHoji olllfi6l( 6Q, paccqnTaeM, c t<aKoii roq,

HOCrblo HyxHo r.r3lfeprTb 3eHr]rHLre paccroaHIJq 3Be3A, qro6bt
vv.r6^0 rTnr re t ro. leuprJ,. tt vpt.rtri tp jHU n faqH \ Brrr-
'r rLr Jbl, Un JroM d'o0 orr!o. t,o6Lt Ba.1Hl^ orlt0o,{ .Jvepe_
IrIt9 seHul.Hhrx paccrorl[ii o6elx 3Be]l Ha orjru6Ky lruporu 6ri,,ro
orxHoro nopral(a,

TorAa cor,racHo oopnvne (13)

sin z, cos SsnLzx sin a" cos b"2,"
srn (oN t 0,.1 .os9 sin (Drv t Ds)cos q

sin 13N i tr) cosq.rt

1/i sin z, cos h.u

t/t' 123)

(24)

Orcroaa

- sin (Dr 135) cos pr?
-'tu: 

-1 
2 sin:"cor a. n t." -

nfrl.|?^e . _l ._q-= 50'. o\:89". ds ,al" ( | n: tr Mi _ \Andt,?s DU- q :\ Uq' or\ .1ev ou 6l<,t /r,\:_0.6 ,?,. ._2C,.
Ka.{ Br4t.v. ,.tJt r o. poc.,o tt.. t{rr'\ru.t ,Bc 

"lLr lvo)KHo urItLl't " J,)Ccc. q,\r .cH t-Foc lrccrorr'e no.,photi, no.tot'V nDo.
r p"!Nt j t a6. 0.e t t; r ),,ro c oo . " 

.a<.,rror:,r,r florapnar Ha6,i.o-
Ia,,Iacb 6o,'l],uee quc!'Io pa3, qeM lo)KHa,3!caAa.



6. Bc,!eAcrBne HepaBHoMepfloro nepeMelrtcHut 3Bc3,qbl os ro
Bbrco'rc, cc nnTepno,rfiPoDaHroc .nrllleunoe 3enllrnoe paccrotH c
zos: zs lLz ot!'Itqaerct or ucrltHHoro 3etlurHoro paccrotlHtt u6,

coo, BercrByroJqero paBeHcTBy rracoBblx yfJlots, Pa3JlolKcHrle B ptll
Teii,lopa c Ha,ra.rr,Hbrv apryMeHroM 

^aer
. _ 

",+ \at ),
fipri sroM, (aK uaaccruo [2]:
d: 

- cosq.,na. (2o) {'/ q6..p,6.o1'gp+.w.? o.a). (2,)
dt .ll'
rAe d a3UMyT 3nC3AbI, oTcrtfi'rbllaeM|Ilt OT TOqKH IOrA.

qro6u trcKrllo,{llfb rpelri'i q,re c AI'zB rloprl)'ric (25), Hyxrro
RNlccro prAa (25) rrprMcHr'Irr, ptA Tcii,'Iopa co cpeAIIxM aptyMeHroM

/dz\ /lrl\ ATI:: z'* 
\;,.J,,,Ar' t\,tr),,'a-'r '

(28)

(25)

B KolopoNr rrocr'lcAflrrM rrJrcIloM Mox(rro rrpcuc6pe'rr,. OopMy.{a (28)
rpoutc rr 'forrrec 0opMyJrlr (25), ro Jl!'It Ircc r'pc6yro'r'ct cpcArr'rc
lr ru'rcpBanc 7s-i"s MoMcru ?r!, rlacoRoii yror l , a3rrNryr 4,,
rr 3cr rl0oc paccTorrlrc 2 , KoTol)Hc Moxrro lro"lyqrrrr, Iro Qol)My-
Jla i1:

ld'1z\ LTI l.l z\ 
^Tlo''+\n).t+ la,,/, e +

Ar'.
2

.lr. .t, -- s r /",cns 6. cosc, ^',,: (31) .":L,..+r,,. l32l2'
B OopMyrre (29) 7s - MoMcrrr, B (oropuii fiano 6bllo 6bt rra-

fnro!arr, ro)rflrvo Jucrny. \rr,6r,r 1r:t.: l.- - f(rrlrrrroc l.rccrotr-
H C, COOTRCTCI Ry TOTTICC 5TOMy MOI\{C0Ty,

llocKo,'tr,Kv rrprr SToM rrco6xoAttMLI cJro)l(Hblc BbI.McrcHnt, RbI-
6epeM Apyroii rry'r'h, ilc,rn aJIfl no.rryrlcrrttt Az ncnont30BarD Oop_
My,rry rlrl.repnoJrrpoBaHltt co n'roPLIMr pa3lloc,tMlI, ro llory\llM

T ^: (7,+ 7,\ - T,-, (29) t,, - 7,,-1- u -a; QA)

n ld 
- 

l\
Lz -6tzlt+Lttzr:::- l + ., (33)

In, Koi'FqrHu .ri rHrernnn roB'rr{n , ii,:,.^ bropre parrocr.

L"2,,=a a??, . nurroMy

a,.- r,."lji*Ar,(^T,-6T,)d'zz ) .... {34)"-"'''tr,,' z dt2

O.reBH!fio, Bropoii 'tneH QopMy"rcl (34) n ecrb nonpauKa 3a ycKo
pcHuc 3R€ltbr no lbrcore. <DopMy,ra (34) ropa3Ao flpoue,OopMy,r
(25) x (28).

66



n. q o6br no,J1atL, .to Bt torlHFe l.irrtor.tc /'tail n .,. ccBLD-
1l19 ".,r1. 

nonFrlhr e\4 -o c. 6. ".,{Ko J2l rpopN1..! 1271 , 'r.,

':TOLrLl ! llee n\OAtl,tO CK.lOHetlte 6

ffi - "i" rt,cos 9 cos a + cos, q ctgz cos2d, (35)

(36)

(37)

q,,Ifi _r : 
"os

uJ lt

^^^^- { 5in e sin: + LL,s(l) cos:coso)

,r_A"unn" 
qropMy"lH (37) noxa3LrBae.r, qro np 6+90" n q+90.,

;;+0. U3 OopMy.lbr (37) BnAHo, rrro tl,ln 6,,rx3no;1rocHr,rx 3BcaA
yc'(o rctt c t., Bb.o.e 6/lpr .,t, to)j(It6.., no..ol\tv B

!l9f t. Lh,ruo rcK)., c.ni le rBa n .a lau..roraru c, q^priyo
3Beely, 

"a 
HC lol(HyrO, n nnTepnorripoBaTr, 3elfil.Hoe paccroarilre

ceBcpltoLl 3Be3AbI.
r. floKr,n.v. rto nc'.J!.r.. H"tr.trc." , hr),fl.fro ?8..A\ s nroc( llo"rtr'Hor. H.tp\t,o 0oKa,a. no ,...ot^H i no..:,pPo,i ioebl.ora tart^ nei. st r. ,1r,ho, 4,1, llorrp.toi .os rr - _l .t 1

,i,opMy,,re (z/l
rg p + ctg zNcos d^t : tgp _ lg ltN.=@ _ /t_) seci q (38)

il2z

sill z

- 
cos g cosllcosicos 4

d2zn ,=cosz q.cos tr (p ,M)secrq=(p_ftr).

---!9?.9", cof"lacHo-ibopv."r( t25t ,ot.p .ir'3 .d vcr'opp rq,,lrpHorl B I rCpBa,re drr:) npr tucr rrra

(3e)

llo-

(40)
15'? (e ,N)"^ /i;

2p"'

i{9-.{7" rlHTepBa,r MexAv Ha6,rrcrerrxrMn llo,lrpqoii (cM. ra6-,rnrtyl.
nonpaB{a !Z'\ npn parrnrrLrL 3HaqcHHnx

r-rl;
+0,00" -t-0.00"

0,02,,1-0.05"
0,04 1 0,10,
0,071 a,15,
0,09"1 0,21/

+0,00"
o,21"
0,4t"
0,62"
0,42,
1,03'

+o,oo,l
0.14"
0,291
4,43"
0.57")
0,71,1

I

+ 0' +0,00":il0'l 0,01"
+20,1 0.02,
t-30,1-F0.03,:F4o'.]:o.ot"
:E50 ,io.o5'

0,28"
0,56"
0,841
1,12'
't,40'l

10,00"
0,09"
0,18"
0,27'
0,36"
0,47'

i-0,00 a0,00,'
0,37'
0,73"
1,t4"
1,4b"
1,82'

0,57'
1,40"
1,71"
2,28"
2,85"
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0,00,
0,46'
4,92"
1,39'
1,85"
1,31"0,11"1 0,26'



floflpaBq,62p:-622; Mo)KEo BBoAurb B (p ]Irfi zrv.

TorAa OopMyra (34) nofipaBKE B 3eHHrHoe paccroqHue llo!'rrp-
noii, Bbrq c,'reHHoe MeToAoM r''lrrHefiHoro lHTepnoJHpoBaHurr no
CKoHUo, Ipr.iMe I BHA

I''^T|(LT1- LTd{q - h^)"
(41) '' 

-

IlpoAirooepeH{npyeM oopMy,ry (3) r.r3 pa6orr,r n. Cxouuo [7]
no q, ?x, 2D-, 6,r, 66, 3anHcaB ee TaK: cosQ.sin(6N-6s):: (cos 2r. cos 6s cos zs cos 6x). neperiAt or AnQQepeHqna,roB( cpeAHnM xBaAparuqecKnM ouru6KaM, npu 6x!90' n 66>0'
uaxaeM

fcos z^ - oin (,.s;n 6")'? slno:-,n'zP ."",' e ."" s;: mi,t * --;! n"u t42l

n, -l/cos,14';+;q. (43)

nplr 6 :90'tt 6s-0o noryq M raKyro xe QopMy,ly.
CpeAHrr KBalparq,recKar o[r6Ka mzd u3MepelH{ 3eHnrHofo

paccrorHlrq IIofl tpIoil
nt,*:1/n '.+ n'oN+ n')^),,

arlN:

lt!'IH

tAe m! - cpeAlttt KBalparuqec(afi ou 6Ka Bu3lrpoBaHur, Koro-
pylo irpl1 yBe.luqeHrflr rpy6r,r a,:45 A{'rr rrgcrpyMeHra OT-02 Mox-

45t
Ho npnHrrb paBHoii 1:+1", m0 - cpeAHqr ftBaAparnqecKat

ornl16l(a B,'utgnt EaKroHHocrtl

n -l 2rnr-Lt,\--h \-/ {451

(np r:1,5 3,A"; (b2 bt):l ne,!. yp., r?r,:+0,1 ret., m.:
:+0,1" oHa paBHa i0,4-0,5"); mMz - cpe!.rxl xBaAparn,re,
cKat oun6Ka onpeAe"!eHut Mecra 3eltura

n,-Vrn,+nT. (4ci

3llec!, '' - cpeAHrr xBaApa,Hqcc(an olIII{6xa orc.rera (:L0,7-
1,0") u md, - B,rnrHre o!t!t6l(]r QfiKcarduu npevenn [41

15A;sln /x. nr.
(47J

(npr lrv:90", mn:)=1,5-2,0s Ir A;:3000" oHo paBHo +0,2-
0,3"). B pe3y,rr,rar:e muz::t1,0-1,3" l5l: Omu6lrn m6 cl<noHe-

' rro crcnypr ?B So v'. u e /,\+l .llt Itl [a]" IlonpaBRa 3d yciop.HHe 6'?">6'??1, Oopv\.,N (.,4)
yclrbrBarb ne Haao.
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HHi +yHAaM.hra.rbHbrx hararoroB cocraDnflof +0,15_0.20" t4l.
1. e. npe c6peA,vo 1.4:Jro. C ) reloNl oopvyrbr (44) oxuaae;2;
cpeAHtt J{Earparu tpcxJfl olxH6xa lx po.b, onpcAFrc Hoi:i onHrM
npreMorI,,TeolorrfirOv OI02. paBl a +t,1-1,72, De,y,lbTatLt Ha-
OI}oACTqH IIOATBED)KIAIOT 3TH BIIBONbT.

CndcoK rrrepary0Er: r-.DUrresaa A. B. Onpencneure qspoiN, a3nMyra tr

ir"il'i iii, )ii&'i i ;:X'!il-!"," l,*t,:;""3 I ;*i,"'1. ili;;;" ; f lg.1lioMfr. M, fod"xreop/qrat. 1954, c. 124-t2-. t. tyoi,,a, ir, u. a.- O.litri.
a3rMvra 3euHoro tranDaBre!!,ni,,"",i", ""*i,'. ilp,ia a.,i.ii sti,i." isb6l a'"/i;:i;': 'r*i"#ff"T.(ar scrpoHoNrr M.. cH.Dpa', t966. c, lqt_351. S. Kpa6puaaa B. U. Ob

id?; ;Jirt:';: 61i;ilil;"'i:';tH;'I#"X?1". ;,I:t;fif",Qffi 
"l:lXl

Ii"ildliJ."T";ir"'{l'ri. 7u bFdinmen qzeirschti'r rii vprmisslrs$v.

Pa6ord nocryn!na

aicqrni{r ycl Ka-

A' C' IABHHKEEAI!
,ll68oBcxri nonrrexrt!qec(on !rcrrryr

O BO3MOXHOCTII rIPI,IDJI HXEHHOIO ON PEJIEJIEH H,I
aoJrroTbr c noMoulbrc TEoaoJIffTA OT_02

^.^_B^"lnt 
ra P' n IIIef,ToB ItJ B TauKeHrcroii acrpoHoMrue_

C(Ol{ OOCepBaTOpfrl ICcrenoBar'l aO"MOxHOCj6 rCfOJtDJOBaHhr,.tH_
cTpyMeBToB, He uMebrqr{x TarbKo,rroBcr(oro ypoBHr, aJI' onpeae_
reu_r,r,l BpeMeflrl no cnoco6y I{anrepa.

fla teoAe3llqecr(oM lonuroHe,rl63oBc(oro noJl{TexlluqecKoto
raHcrJrryra B 1975 r. aBiopoM 6L!no lbrno,,rHeflo onpeAe,/ter{He lon_r'orBr nyHXTa c noMoil{6ro pacnpocrpaHeHHoro B reoAe3uqecKofi
npaKTute onrllqec(oro reolo!,ltra OT_02. I{a6,,rrcAeHfi, Be,!u cactpocro,l6a. toopnxHaTbt l\oToDoro FaxoAfiJllt I3 acTpoHoMIqe_
cxnx HaOrrcneH ri I (,1. nJlq onperereHHq nonpaaKfi xDoHoMerDa
0b'"1 Bdbpaq cnoio6 UHHrepa c o6blqHofi MoronlKoli ndO",ooo"ir"
3Be3n nap!r, Ho c nByMr l{3MeHeHrfiMA.

..- ?_.lj.i1ll! noJrox"pHrq rp16r, qHrrp11,1sH1s no Bbrcore Bo Bpe
Mr Haor'lrcnFHHr onroii napLr iBe3tr drxrc poBanu c novoutbro vooB_

l:"flprl ?.11,44e Bopr KarbHoro rrpyca. fiepen xa6,rrc,eeruev' i ep-
3OU 3Berrbr napL tyjblpeK ypoBHr Botsonun Ha cepenuHy c

7 noMoulbo Btr[Ta ypoBHr, Iloc"le Ha6rloAeHx, nepBoii seeeln n c,,ry-
vae FeooxoAllMocrl.l ero cHoBa BbIBoAhJrx Ha cepeAuHv I,I orcqHTBI,Banx B.ptr{(ar6Hbrii xpyr. Atr"rou"xo nocryn-,rn r,r- npu ra6nro_
AeHtlH BTOpOt 3Be3nbr rrap6r. Pa3Hoc,rb oTcqeroB BeDfuxajrbHoro


