Omni XLT 150 Telescope

Optical Design Newtonian Reflector
Aperture 150mm (5.91")
Focal Length 750mm (30")

Focal Ratio 5

Focal Length of Eyepiece 1 25mm (0.98")
Magnification of Eyepiece 1 30x

Finderscope 6x30

Mount Type Omni CG-4 Equatorial
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Read once more before you start your work

General note. Maybe not all problems have correct questions. Some questions (maybe

the main question of the problem, maybe one of the subquestions) may make no real sense.
In this case you have to write in your answer (in English): «impossible situation».

Of course, this answer has to be explained numerically or logically.

Data from the tables (Planetary data, stars, constants, etc.) may be used for solving every problem.

The answers «Yes» or «No» have to be written in English.

Do not forget that in clean copy you should write solutions only

on even (left) pages. The odd (right) pages will be used by your EVEN PAGE ODD PAGE
team leader to translate solutions into English and also to
emphasize your thoughts in solutions. Tekcm peweHus.

Text of solution.
Tekcm peweHus.
Text of solution.
Tekcm peweHus.
Text of solution.

YETHAS CTPAHULA YETHASA CTPAHM

Eweé pa3 npouyntanuTe nepen Havyanom paborhbl

O6uwee 3ameyaHue. He ncknoYeHo, YToO He BO BCEX 3afa4ax BOMPOCH! MOCTaBNEHbl KOPPEKTHO.

HekoTopble BONPOCHI (BO3MOXHO, rMaBHbIii BONPOC 334241, BO3MOXHO — NOABOMNPOC) MOryT HE UMETb CMbICNa.
B atom cnyyae cneayet Hanucatb B oTBeTe (10-aHenulcku): «impossible situation».

EcTecTBeHHO, OTBET AOMKEH BbITb NOAKPENNEH BLIMUCNEHUAMMN UMW NIOTMYECKUMW PACCYXAEHUSMMU.

HaHHble u3 Tabnuuy (ConHeyHasa cuctema, 3BE€3fbl, KOHCTaHTbI) MOryT ObiTb MCNONb30BaHbI B NGO 3ajave.

OtBeTbl «Yes» unu «No» fomkHbl ObITb HanucaHbl Mo-aHaaulicku.

He 3a6yane, YTO B YNCTOBMKE Bbl AOJIKHbI MNCaTh peLleHusA

TONbKO Ha YETHbIX (NeBbIX) CTpaHuuax. HeuyéTHble (npasble) EVEN PAGE 0DD PAGE
CTpaHWLbl NpeaHasHaYeHbl ANs Toro, YTobbl pykoBoAUTEND
BalLEn KOMaHAbl NEPEBEN peLUeHNs Ha aHrMUMACKUIA A3bIK 1 Texkcm peweHus.
NOAYEPKHYN OCHOBHbIE MbICTIN PELLIEHMS. Text of solution.
Tekcm peweHus.
Text of solution.

Tekcm peweHus.
Text of solution.

YETHASA CTPAHUUA YETHAS CTPAHU

Wpu-Nanka, KonomGo 2018 Colombo, Sri Lanka
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Theoretical round. Problems to solve

1. Mercury mirror. As you know, if one rotates a vessel with mercury, its surface will take a parabolic
form. A liquid mirror obtained in this way can be used as the main mirror of a telescope. The Polar
Bear-astronomer living in the Arctic decided to use this idea and build such a telescope exactly at the
North Pole, and use the daily revolution of the Earth as the rotation mechanism so that the main
mirror would have a long focal length.

1.1. Is the Polar Bear idea feasible? (Write “Yes” or “No” in English.) If yes, then find the focal
length of the resulting liquid mirror, and if not, prove your conclusion by doing the necessary
calculations and drawings.

1.2. Include an artistic picture with an image of the Bear-astronomer, engaged in the
implementation of his project.

2. Great oppositions of Mars. On the morning of July 27, 2018, Mars was in a great opposition (see
attached ephemeris). The great oppositions of Mars (the situations when this planet is seen most
brightly in comparison with the visibility during other oppositions) are repeated every 15 or 17 years.
So the previous opposition (which is also called the “greatest”, since Mars was so bright only once in
many centuries) was on August 28, 2003, and the next one will occur in 2035.

2.1. Determine the constellation, in which Mars was during this year opposition.

2.2. Considering the orbits of the Earth and Mars as circular, and based on the date of opposition
2003, calculate the dates the oppositions in 2018 and 2035 would occur.

2.3. Explain, why the difference appeared between the calculated and real dates of the
opposition 2018. (Draw a figure that clearly demonstrates your explanation.)

2.4. In which of the oppositions, 2018 or 2035 is Mars brightest? (The answer must be justified
by drawing a figure).

3. Sunset at Colombo. The sunset picture was taken on September 30, 2018, from the seafront in the
center of Colombo. The height of the camera above sea level was approximately 6.5 m. Calculate
with the highest possible reasonable accuracy:

3.1. at what time (use Sri Lanka time) the picture was taken.

3.2. after what time after the moment of this picture will civil twilight end?

3.3. Draw the position of the Sun seen at this moment from Adams Pk. (see the map) located to
the East of Colombo (if clouds do not obstruct the observation).

4. Colombo. Geostationary satellite.
4.1. At what minimum zenith distance can a geostationary satellite be observed from Colombo?
Suppose that such a satellite is observed as a 2™ star in the night sky.
4.2. How long during a day (24") can we see this satellite with the naked eye (in a clear sky)?
4.3. Estimate the size of the satellite, considering it a polished metallic sphere.

5. Oort cloud. It is currently considered that the source of long-periodic and non-periodic comets is the
outer Oort cloud, the inner and outer radii of which are estimated as 0.2 and 0.8 light years,
respectively. Comet bodies in this cloud move erratically and sometimes collide with each other. As a
result, every century, people of the Earth observe from 10 to 20 bright comets coming into the
internal regions of the Solar System. The average size of the nuclei of such comets is about 2-3
kilometers. Roughly estimate (in order of magnitude) the total number of such comet bodies in the
outer Oort cloud, the average distance between them, and their total mass. Compare the results with
distances and masses of bodies in our Solar system.

Wpu-Nanka, Konom6o 2018 Colombo, Sri Lanka
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Some constants and formulae

o p O VM e Q%Q,T\LWOJTC\ 299 792 458 Speed of light in vacuum, ¢ (m/s)
T\o B wMe Mo B-Be PO GO Gt | 6.674- 10! Constant of gravitation, G (N-m*/kg’)
¢ an w o coemimans 1367 Solar constant, A (W/m?)
C/\DQ@ B STOXW-ORS Ko yewvecs-vac, 68 mean value Hubble parameter,
%\mw@w B-oT CROU AL e Xe0ed 50-100 diapason of values | Hg (km/s/Mpc)
Ko werma sanc be JiAcu 6.626-10 Plank constant, h (J's)
O;)(,.v\og\,g BWoo CAQC VYRS Bt 1.602:10™" Charge of electron, e (C)
Uceer W& o e YNWEOY-c 9.109-10°" Mass of electron, m, (kg)
reouinue W&%LOK“PQTQ i 1836.15 Proton-to-electron mass ratio
Kgmké—ma Yo ;fo Q,(JCV‘%Q,\E 96 485 Faraday constant, F (C/mol)
< WM&%;&Q&?&“%M efinga 1.257-10° Magnetic constant, p (H/m)
3@%&%\0%% easbe. €0 - CN WA T 8.314 Universal gas constant, R (J/mol/K)
Ko pexomamnce »w?)o&g&w—v 1.381-10°% Boltzmann constant, k (J/K)
Xosteougne b CS‘QOXD&W “¥o AN MOM- 5.670-10° Stefan-Boltzmann constant, ¢ (W/m*/K*)
% Ao Gdinwia \,)—Q.(Pju\g_ 0.002897 Wien’s displacement constant, b (m-K)

Nefo peidp e g 5d o Al et abe ?re,J:M’TC\ HJ\ 6563 Laboratory wavelength of Ha (A)
{\aﬁb‘{’@“‘”(’ 168 3 B FIRBE. e Gelwese |4 B 4861 Laboratory wavelength of HB (A)
i & Pomuwtuo o QWaC 365.242199 Tropical year length, T (days)
»H8en Q Wo- A0Q \io. 365.25636 Sidereal year length, T (days)
Pm«o JACCALLTWIL -5 W0 V—:%—L 365.259636 Anomalistic year length, T (days)
Nepuog W& Sffayét&?wﬁggb* it s -18.6 Nodal period of lunar orbit (years)
G C\,’\,s/gm{:lw e GLYAQ mk"LY’f‘ 101 325 Standard atmosphere (Pa)
ﬁﬁu&am WG Q)\UQWO‘SR cleTuuue m | Visible light extinction by the terrestrial
0N 20MpaS G O,TJAEU’PQ'?Q ¢ SLn-UT T 19%, 0.23 atmosphere in zenith (minimum)
Puccunwe be EQHO\{iG%%m FITJ"QU*"'P& 7991 Height of homogeneous atmosphere (m)
CJTOCCJQ(\Z% ‘é‘t }éﬁ/%\c\/%‘&‘e “‘;DC’F&TJ‘MW 1.334 Refractive index of water for 20°C, n
Uueptew- SeewT Be 3L do I=%5MR? Moment of inertia of a solid ball
UMW SIS BR CC\OQ/P& = 2/3, MR? Moment of inertia of sphere
O eun wer W00 V=% R® Volume of a ball
Jrue W Be C&P ¢pe- S = 4R’ Area of sphere
3.14159265 T
2.71828183 €
Dromn B0 LT BUL 1.61803399 Golden ratio, ¢
Wpu-Nanka, KonomGo 2018 Colombo, Sri Lanka
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Geocentric Ephemeris for Mars 2018 TleoueHTpuyeckue achemepuabl Mapca

00:00 UTC (Coordinated Universal Time)

Dat
(0 U

Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Aug
Aug

e
T)

21
22
23
24
25
26
27
28
29
30
31
01
02

Apparent

h
20
20
20
20
20
20
20
20
20
20
20
20
20

R.

m
39
38
37
36
35
34
32
31
30
29
28
27
26

A.
s
26.
23.
20.
e
08.
01.
54
45.
-
28.
297
11.
02.

38
97
16
10
97
95

.20

92
29
49
72
55
99

Apparent
Declination

°

-24
=24
=25
=25
=25
=25
=25
=25
=25
=25
=25
=25
=25

52
58
05
11
%7
22
28
34
39
44
49
54
58

223
44.
00.
08.
08.
59
39
09.
275
S
23
00.
23

U VWU VWOoO & V& JIJWOo »

Distance

to Earth
a.u.

.39251
«39112
.38987
.38876
.38779
.38697
.38628
.38574
.38534
.38509
.38497
.38499
.38516

00 900 .0 0 0. 000 00

Distance
to Sun
a.u.

.40447

.40370

.40295

.40221

.40148

.40076

.40006

.39936

.39868

.39801

.39735

.39671

.39607

HH R BB R R R RBRB R R R

App. Ang.
Mag. Diam.
"
-2".6 23.8
=2%.6-23.9
=26 °24.0
-2".6 24.1
agh 624 1
-2%.6 24.2
2.6 24.2
-2".6:1124.3
=2".6 24.3
-2%.6 24.3
-2".6 24.3
-2".6 24.3
~2%.6 24.3

Phase Phase
Illum Angle

0 QDO /ONSO D OO o

.996
2997
:997
.998
.998

o

N ouo,s s s oy 9
O A& 0O WO WMIN®mO & Vv Ut »

122.
3113
104.
95.
86.
i
69.
60.
81
42.
33.
24.
15.

S.E. S.E.
Long Lat
°

=10

W 9 00 WHF O WVUadO & WN
1
[
-

=33

=11

=30
=107
=10

P.A. Ls Solar Events
Axis Elong
° ° °
¢ 4.8 215.3 170.2w
.8 4.9 215.9 171.0w
sl 5.1 -216.6 171 .8BW
6 §:3217.2 “172.5W
59 5.4 217.8 173.0w
5 5.6 218.4 173.4W
) 5.8 =219.0° 173 .5W Opp. 05:12
1 5.9 219.6 173.4w
.0 6.1 - 220.37173,1E
.9 6.3 220.9 172.6E
8 6.5 221.5 192.0E
7 6.6 222.1 171 .2E
6 6.8-°222.7 " 170.3E

Geocentric Ephemeris for Moon 2018 TleoueHTpuuyeckue achemepuab! JyHbl

00:00 UTC (Coordinated Universal Time)

Da

te

(0 UT)

Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Jul
Aug
Aug

Geocentric Ephemeris for Sun

21
22
23
24
25
26
27
28
29
30
a3l
01
02

14
15
16
17
18
18
19
20
21
22
22
23
00

Apparent
R.A.
h m

45
34
24
14
04
55
45
35
24
12
59
45
32

33
34.
00.
g3:
37
235
56
48.
42.
32.
27,
49.
09.

18
93
93
75
82
00
32
50
88
93
28
52

Apparent
Declination

o

=30
-14
=
=19
=20
-20
=20
~18
-16
=13
=09
=05
-01

'

28
05
00
08
24
44
09
41
24
25
51
51
34

52
16:
35,
30.
11
45.
47.

32

37,
32.
D3
51.
03.

Lo 6 BT S Ve Vo T S e (T~ T ¥ R N Ve )

Distance

km
3923395
395867
399584
402446
404465
405690
406184
406002
405174
403692
401527
398645
395034

Hor.
Par.
"

3361.9
3323.5
3292.5
3269.1
32528
3243.0
3239.0
3240.5
3247.1
3259.0
3276.6
3300.3
333045

Ang.
Diam.

18
18
B
17
322
17
37
17
17
17
s
17
18

31.
10.
93.
81.
e
66.
64.
65
68.
A9
85
98.
14.

1

===-Libration---- Sun
b c Colng

° ° °
2 =858 17.3 6.9
=855 13,2 19.1
=58 8.5 31.3
=50 3.5 43.6
23.9:358.3 855.8
=2.7 353.1 67.9
=1.3-348.3 80.1
0.1 344.0 92°3
3573404 "104°5
2.8°337.8 116.7
4-13-336.1 128.9
5,1.335.5 " 1411
6§.0°336.0 153.3

B O O OWN U KH OO O

Lo~ < W e B I & L RS B o IS )Y

00:00 UTC (Coordinated Universal Time)

P.A.
Limb
o
288.
286.
282.
278.
274.
270.
266.
97,
T35
74.
72
708
69.

N B ONF OO NI FQ

Phase Phase Solar

Lunar_Events

Age Illum Elong

days =
7:9="0::622"-103:
8.95.0. 116 :115;
95909800 126
10:-9-0.872"° 137,
11.9 0.929 148.
12,97 05970159
13.9 0.994 -170.
14°9 1,000 178.
15,9--0.988: 167
169 0,959 156,
1759 203912 145;
18.9 0.849 134.
18.:9=0, F12- 122

9E
5E
8E
9E
9E MAX.S 20:56
S9E
8E FULL 20:22
3w
4w
4w
4w
2w
8w

2018 TleoueHTpuueckue achemepuabl ConHua

{Y" Mar 20 16:15 @ Jun 21 10:07 = Sep 23 01:54 V_b Dec 21 22:23
Date JD App. GST Equation Apparent Apparent Distance Ang. Hel. Hel. P.A.
(0 UT) (2450000+) (0 UT) of Time R.A. Declination Diam Long Lat Axis
him- 8 m s h-mis R B a.u. > ) . 2
Jul 21 8320.5 19:54:51.6 06:24.2 08 01 15.05 +20 30 58.9 1.016107 1888.8 21256 4.9 6.2
Jul 22 B321.5 19:58:48.2 06:27.0 08 05 14.36 +20 19 18.9 1.016025 1889.0 199.4 5.0 6.6
Jul 23 8322.5 20:02:44.7 06:29.1 08 09 13.07 +20 07 18.6 1.015938 1889.1 186.1 550 7.0
Jul 24 8323.5 20:06:41.3 06:30.7 08:13°11.,20 +19 54 58.0 1.015848 1889.3 17259 Bl ]
Jul 25 8324.5 20:10:37.9 06:31.6 08 17 08.73 +19 42°17.7 1.015754 1889.5 1597 5:2 59
Jul 26 8325.5 20:14:34.4 06:32.0 08 21 05.66 +19-28-17.7 1.015656 1889.7 146.4 5.3 8.3
Jul 27 8326.5 20:18:31.0 06:31.8 08 25 01.98 +19 15 58.4 1.015556 1889.9 133.2 5.4 8.7
Jul 28 8327.5 202292755 06:30.9 08 28 57.70 +19 02 20.0 1.015451 1890.1 120.0 5.8 9.1
Jul 29 8328.5 20:26:24.1 06:29.5 08 32 52.82 +18 48 22.8 1.015344 1890.3 106.7 5.5 9.5
Jul 30 8329.5 20:30:20.6 06:27.5 08 36 47.33 +18 34 07.0 1.015234 1890.5 83,5 5.6 10.0
Jul 31 8330.5 20034:17.2 06:24.8 08 40 41.24 +$18719 33.1 1.015120 1890.7 80.3 5.2 10.4
Aug 01 8331.5 20:38:13.7 06:21.6 08 44 34.55 +18 04 41.1 1.015003 1890.9 67:1 5.8 10.8
Aug 02 8332.5 20:42:10.3 06:17.7 08 48 27.27 +17 49 31.3 1.014883 1891.1 §3.8 5.8 11.2
Wpu-Nanka, Konomb6o 2018 Colombo, Sri Lanka




Round | Theo

ACTPOHOMUWYECKOE EURO-ASIAN
OBLWECTBO ASTRONOMICAL SOCIETY
. Group | O ﬂ
XXIIl MexayHapoaHas acTpoHOMMYeckas onumnuaaa =
' ; : -
V XXIIl International Astronomy Olympiad  [language Pycckuu
A3bIK .
K % Wpu-Nauka, Konombo 6-14. X. 2018 Colombo, Sri Lanka Ianguage En!lIlSh

AnemeHTbl opobuT K chusmnyeckune xapakrepuctuku ConHua, nnaHer,
HEKOTOPbIX KapfIMKOBbIX NNaHeT u JlyHbI

Parameters of orbits and physical characteristics of Sun, planets,
some dwarf planets and Moon

CpegnHee Cwupepuyeckuii 3JKe- JKBaTo- Cpen- | Yckop. Makc.
HebecHoe paccrosiHue o1 nepuog obpatileHus LeH- puansH. HASA cB0DO. oneck,
TEeno, LUEeHTpanbHOro tena TpUCn- | AnameTp Macca nnoT- naa. Bua. C Anb-
nnaHeTta B B B 3 TET, HOCTb Yy nog. 3emnu 6er
acmp. MIIH. mponuy. | cpedHux 5
ed. KM 200ax c’;/mkax e i 10% k2 | &M m/c
Average distance to Sidereal Ec- Equat. Av. Grav. Max.
Body, central body (or analogous) period | centri- | diameter Mass den- | acceler. | magn. Al-
planet Ir} 1? ; n : city 5 sity3 at surzf. éron’;‘ bedo
astr. min. ropica in 4 art
units km years days e i 10 kg | gom e =)
ggg*‘ue 1,6:10° | 25:10" | 2,210 810" 1392000 | 1989000 | 1,409 -26,8™
mgfé‘l{r@”“ 0,387 57,9 0,241 87,969 | 0,206 4879 | 0,3302| 543 370 22" | 008
i 0723 | 1082 0615 | 224,701 | 0,007 | 12104 | 48690 | 524 887 | 47" | 078
Egm" 1,000 149,6 1,000 365,256 | 0,017 12756 | 5,9742| 5515 9,81 0,36
fyna 0,00257 | 0,38440 0,0748 27,3217 | 0,055 3475 | 0,0735| 3,34 fi62e| 12 = | 1007
Moon
s 1524 | 2279 1,880 | 686,980 | 0093 | 6794 | 06419 394 371 1 20" 4 015
gobope 2,77 414 4,60 1681 | 0,077 963 | 0,0009| 2,16 027 | 67" | 009
S‘ﬂg}g‘fp 5,204 7786 | 11,862 | 433259 | 0,048 | 142984 | 18998 1.33 2486 | -2,7" | 066
gg{gﬁ‘” 9,584 | 14337 | 29,458 | 10759,20 | 0,054 | 120536 | 568,50 | 0,70 10,41 07" | 068
E’JE::US 19,191 | 2871,0 84,015 | 3068593 | 0,046 51118 | 86,625 | 1,30 8,44 55™ | 0,74
Hggme 30,071 | 44986 | 164,778 | 60 187,64 | 0,008 49532 | 102,78 | 1,76 11,20 78™ | 058
Q{l‘}go” 39,482 | 59064 | 248,09 90 613 0,249 2374 | 00130 186 061 | 151™ | 06
**) [Ansi BHELWHWUX NNaHeT v JlyHbl — B CpeaHEM NPOTUBOCTOSIHUN.
N **) For outer planets and Moon — in mean opposition.
£ %
/f} \
j'
/ \
/ LS Sy
\ I \\ Seafront in
\ g \\, ] Coordinates Hotel the center
3 i
\ " ,/ ; \ ’!; KoopauHatbl | MoctuHuuya | HabepexHas
3 N4 \\ f B LEeHTpe
: \ / A (E/sp )| 79°52 79° 51°
9 A
& i v '
12 \ j,! ¢ (N/cw.) 07° 00 06° 54
15 e Timezone - :
Jan. Feb. Mar. Apr. May Jun. Jly. Aug. Sep. Oct.Nov. Dec. YacoBon nosic UT+05:30 UT+05:30
Equation of time YpaBHeHue BpemMeHu
Wpu-Nanka, Konom6o 2018 Colombo, Sri Lanka




ACTPOHOMWYECKOE EURO-ASIAN Round p r 0 b
’

OBLLUECTBO ASTRONOMICAL SOCIETY
s Group (0 { B
B XXIIl MexpynapogHas acTpoHoMu4eckas onumnuaga -
Y : ; qli
y XXIll International Astronomy Olympiad language English
A3bIK -
ﬁ % Wpu-Nanka, Konombo 6-14. X. 2018 Colombo, Sri Lanka |anguage PVCCKuu
Read once more before you start your work
Requirements:

— Languages of the solutions. (For Practical and also for Observational rounds).
No text in any language is permitted to use in solutions (except the direct request to
write some words in English postulated in the actual problem’s situation). All the
solution must be written using only drawing pictures, plotting graph, writing formulae,
numerical values and standard international astronomy symbols (like &, £, a UMa,
M31, 5™). Numerical values must be written using standard symbols but not symbols
of National alphabet. Jury of the Practical round will not take into account any text in
any language in solution.

For example, the names of constellations, written in English, Russian or any
other language will be not taken into account (should be only UMa, Ori, etc.).

Eweé pa3 npouyntanTe nepen Hayanom paboThbl

TpeGoBanus:

— 53bIKM HanucaHusa peweHuin 3apay. (Ha npakmudyeckom u HabmodamenbHOM
mypax). TeKCTbl B peLleHnsX He A0NyCKaloTCA (HN Ha KakoM Si3blKe, 3a UCKMIOYEeHneM
Cly4aes, koraa B yCnoBuu Hanpsimyto TpebyeTtcsi HanncaTb HEKOTOPbIE KOHKPETHbIE
Cnosa no-aHrnuickn). Bee peluerns fomkHbI coaepkaTb TOMNbKO PUCYHKM, rpaduky,
(POPMyIibl, YACNEHHbIE 3HAYEHWS U CTaHAAPTHbIE MEXAYHAPOAHbIE
acTpoHoMunYeckne cumBonbl (Takue kak &, 2, o UMa, M31, 5™). Lindpbl 4oMXKHbI
ObiTb HaNMCaHbl CTaHAAPTHLIMW CUMBONAMIW (HE CUMBOMAMM HALMOHAMNBHOMO
ancaswuTa). XKiopy NpakTU4eckoro Typa He ByaeT yuuTbiBaTh Kakue-nnbo TekcTbl (Ha
Nnobom A3bike) B peLLeHun.

Hanpumep, He yuuTbiBaloTCA Ha3BaHUA cO3BE3AUIA, HANUCAHHbBIE HA
aHrMUACKOM, PYCCKOM UMW MHOM A3bike (4OMKHO BbiTh Tonbko UMa, Ori n T8 )

Wpu-Nanka, Konom6o 2018 Colombo, Sri Lanka



EURO-ASIAN Round p TRl

ACTPOHOMUYECKOE
OBLLIECTBO ASTRONOMICAL SOCIETY
o Group | .
o XXIIl MexayHapogHasa acTpoHOMMYeckas onumnuapa
I : e A3bIK e
; XXII International Astronomy Olympiad %Awpcww
language| fiii tnis cell in Russian

& .
_Eh Wpu-Nanka, Konombo 6-14. X. 2018 Colombo, Sri Lanka A3blK %ULQ?O\JA\CLM
language| i thisZcell in English

MoxanymhcTa, NUWMUTE TEKCT TONbKO BHYTPU OYEPYEHHbIX rpaHuy!

1 . (—M
. e ALK | Tz atefoCiu
Please, write text inside the marked borders only!|language| 1 inis cell in Native

d- 6. JNepuog He nyreuP aue o mposemubo bigo.

62 L\ZSV\ ¢ KPQmmwpuo%wmwc\_ VL«%J,ULKY)CL%&_ gQ%a iU
8 vizqt ( § Sc{:>o %%gmma (d/B y&&u«o' 0%& CWKW(FCLLLM—O\Q(Y[&/
M%‘LWAOV \’b b oo N0 PURWAG M&%W ,ﬁ% : Utur/u& 6
@M&\%LW\Q %L K{SDu%Cuma Y 8@’1&%‘(4&; CO- %ag)u/a-u % MQ\M%OSWL;A
GWMO\SLA«OC/MLLW WG OV BOLD ML ,Csma > »2, wm« J;«W«Ué& Cgob :
MOUYUHUL e o@a%wa%am oo wes bug fastzpe ¢ g%pcz. :
?)th%(; o £ a%wcww ¢ %\%mmo 3 MM NOAL - Wﬁf\ﬁo .
X&W ¢ Fouuawoou gou (3D). D amvurg @ MOIYT Oic; Eg
YO, 5@4/)0%(; \é&mmmW&mqa Toovn Bo j Dcw% ce V\@O wa .
‘\A\o(;'efv\,'?oﬁw , o B EJ«,&%UL o LW o 0 a0 g}}u\,\i’/;m‘mT&
(o | Brapecorme QR adpupa M0TEUINL Lé&, (O@W’” HO»CL‘»;N . 'jD
Z%Q‘}g\«}u I NSTuIIYtieot (‘Di-fwz atral mcb‘%ﬁ’ﬁ b\AOQQ) LI VPNCR ’ .
Q)tQ\T_&)QKC{J&&W ok uve Wugm a/v}@ﬁs /rfw,éu momi; |
0 ‘5‘:7\Q,§yuo%%m WMo m8¢ccc WU ¢ @é;sm@go ’-awgz%m 83
. VA\OCUL Oeumw ﬂo;kic.uu%ixu O D‘F’\A pla g (o8 wr% i G
%%)C:vg/w&m tmslpu)()%& B VL&& C,LLFCLM P WO e ‘25 \
6\\'(~TFQOMW%W 0000 MM BN G %&38% Bo xwcisin
o S %L'am , @0 E’)ovgucwoc)m ™G ﬂ/u.,puog £ (’,Q@fnuuuo o 3G :
%%ru;ng\a- gl 5 Wuwm e owpegeus -@\ng LUULPUDS IS

;\QOF;U%J& : i - - e Qg P -0 B2,

s O\IBQ,\,}P/W FOE:'(’,M@O 9 e ¥y 0 \8,@ ors L%V\ , QPO

\w&ii—kcm %uguua_ %QIQES&HCL NUYSSVEY o8 VfVV\ 3 ) 9: irm :
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ACTPOHOMUWYECKOE EURO-ASIAN =
Round Pree
OBLIECTBO ASTRONOMICAL SOCIETY

e | Group OC [2)

K"‘/‘ XXIII MexayHapogHass acTpoOHOMMYeckas onumnuaga

P : e A3bIK |C S

¢ XXIIl International Astronomy Olympiad- %AIQ‘PCWV
\r language| ii this cell in Russian

K Wpu-Nanka, Konom6o 6-14. X. 2018 Colombo, Sri Lanka A3bIK b’\,L,QgOJL:C«V\
= language| fiii this<ell in English

MoxanyicTa, NULWMNTE TEKCT TONbKO BHYTPN OYEPYEHHbLIX rpaHuy! 5

: = e oo

Please, write text inside the marked borders only! BT e e

o H-%- @kﬁ@@%mm\ q)g@%i;;y%m{g Qv&umﬂ_\iﬁyo @xg;mu o Beduropribug,

o Cabuyge ¢ L(—S{aumu}xm«\?w@ux KQ&W e eovn o @‘&,@V)@cﬁ‘O—
P\&Q’VV\C» W ﬁw’é TKJ\C"VP“, w Nowrea, Yo oo a§cov§ Uo tHB-us,
(W\L\(i‘w%() e QA%%—%&’,’VVL@ 2 8&%%& M&Ouu ':_F., X 2. m\a&ggocw Q
T L R A i S o Downoore Aubuy
MPQ%OMR@MQLL afcopIutouiius CMeEmp o Gk wugomo , N0 puaame.
NUGUS — CMULLOWRE eyt b Fe -Ne rarana . Z)T\ 03w &KQMQY%H
enevnep o WmoAsbe s Koaufpobra va tveer o pe sk BUBBRETE
Dlperme. HAZEMbPe 00 O-GL 1n £ @ b MCL:‘%@»‘ o
BivE Bgm. ¥.2 '(Q,P%Q\—)—CJYYLQ Aulpuld @ a&;or)c \&w%\%, M’\é:’,[\/z&iﬂw~
QURBULMO | TWPHARIMNEG IUBUS £ QUKD LNEENTBD BR o
o e HOKoUEro edaueuno - A uu B FQ'NQ co- gagewia g 2
Fruoyme we foauune b QB LEMMOLO JLU (F\) . J7e sloma Tt £ mOwikm
Y JCb‘L%CL\a{ Q&o? mf\ubw()&% C,‘moxi%}ocﬁm) y MO oL X = HMPG/W& ~
V\\qumw/x{z we CLD) {:&M(xém E e =
| \'J(Pg‘w,(ymc;mm WW\()&é K \ér g
W 9 VIoB AR YNY , BGMo e v %cvn%amgmmg HO‘;\MLTPG W nuUECe iy |
M. . To uuure e rmcdiftu\éo, .4 NoLrM pow e W@c‘swca_ |
B b&%uwmcmma Yoo 3B¢m€,w%ﬁ'ﬂa pa Feuroomea (A) e oG

L VWAL . . /\ e -
\o %5 ‘TX)Q\CO— Pa&w& M\FC»;@& nuasus uwv%@gpo, U{«,L’waﬁ&w,ﬁaué
e oL %Cxww—u : | . .
: BoMK. Boo oagoma po al COPOUNU-
i QMX)WW %“u'y»ﬁu @ = \i

VTP O (VELEVC S () A) ,mm,&u QM B E{owz_ \

OL(B.—% - Q%mﬁs e (\/\K)OJJQ—Q»J\U%Q gg@j? - Be %owc '\“Q(puogumg,Q
% ; — e \

oo baule 382100 W‘PuOO‘EW 2 eQUu- 01 bk~ bamesum w ose—
wdoop ueomufg MOfPO ML OU ,u-suszg@amufp@ B V\HO\L%WW o
| i WQBLUMAMME. Y 'eRMUIl | oo 3u VIPUILU

Wovuﬁw\u%\mm 3@&3%&\ W U UZREW : . :
Q Hooess WLV o tial u’bu{xxwﬂm Hoc %gﬂcm\&v&ugxmv% LRSI
Axo 5&y%c\fvnch e Q»’W\XJOQO MNYAURQ Wiyt mo €UAL«U- Qéw% %QMUPM&
0 Gus0 e, Kakano w m Qﬁmgg\,@' B ma ek Cg el e
3900uat WPRGBe PUMaL B0 g WPIBOREAXILL O BUIME U MWBALL
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ACTPOHOMUWYECKOE g EURO-ASIAN
3 &l
OBLUECTBO WW ASTRONOMICAL SOCIETY Round PFL &
o = Group & fD
2 XXIlII MexayHapoaHas acTpoHOMMYeckasa onuMmnuana
5.4 : . A3bIK [ : .
¢ XXIII International Astronomy Olympiad- Porepeeus
Ty language| (i inis cell in Russian
K Wpu-Narka, Konombo 6-14. X. 2018 Colombo, Sri Lanka A3bIK WQ%Q—UI GO
- language| i tnis>cell in English
MoxanyicTa, NUWUTE TEKCT TONbKO BHYTPU OYEPUYEHHbIX rpanuy! e
236K [Ty s YNORV
Please, write text inside the marked borders only!|language| (1 s corl 1n Native

aE E%w:\ MEPROQWTBE WM anbe. 5@9@12&& ¢ vepwog P, 2a vogTo
JLOMLBIEN poe MCFLU IS (bt AU UMY & aeeiBd by e ®  ursd
Q ”to) *mygg%c\ %0\ %omrnulw o’WfHer%o MEEC UMY s (kW \uruwuw%wv) 548
0. un & gwosew o o +©, T obe ¢ m. pa P‘ mg)@guz;wuauo
(chCqu:\:Qcﬂ) %p&m (TN \,U@/btub&é& (M J«uwfu&«ém) %40 \gub6¢ O -
ML 2qw0 (C1).

j}omumw& %F&%W&S}MWO Ho ?,Ov()outuw@mfnma HCe wLeoe —
B fopess o MepeulyM ( Cwn) 2 P e,rv\,Poug@wp@ 3
BOseLp N o CMPow Mw%\uvau g%u%m ¢ NopeIrTPU - Lo

V\"’~-_

3.5 maiauuge 8 o gagei @\ogwwoamc. wa VGO0 ga@a»uw
(@8 sewved ) SAUBALMAY I [0 H0MTHU B UINELND %Qo@\a-c; z;%@%o. ¢ ape—
Mevnpu £o =1D 2442502,%26 (JD - Foauswera g6a)
P - O, 03155« ik . Koo sametmunnng mreau CToRB-0tTw & 10 PpBdD
%‘g}m%\é%ww )'\AYJQ(L_LMQ'VVI (BY M W@gu&MM%MO (%FQM Ha Mu\yud,%\ubﬂ‘f&

O g)QLW '\%b&’ﬁ(w‘— U WOVBU WL WA KOO EGYMC Mj D" e,O.QQ\LQC\.tQOt g @
‘YV\O;&ALL Coaac:

g 5, oL etz PoroBEaMe w (U-C )b QR0 O UL WA 6 radau-
\mec_ (0-C + nac?m%a@mm% JLOMEL B — MPRQ WHTUALAL WL vuow.»?))
Koo smpgeigmper. O-C @ guwu .
2 U ﬂPQ%M{JW&W Q/MOME\Q'OMV\\«LW, CO’»«G’) e; \M\,L\;yzg’mu w
NI oMo e u(0-C) iw Tt 6 ma5wu\$um,
3.5« Keomo wpnontbose geBHUMC o PNGBARKEME | MOCTPOWTL
’UFa.c%)\,km we b&quUMQOCWQ R, (0-0) @ wulydu * ewd B0 pe 9o
VSChAC M PG RO Y waab b pupug (tewd) v\,owacbumm .

[\ucw %oy \JPCLCXV\\CQWC; %u Co u,{)eg/oam/z eka W0 x%@&am Al oie e =
JUGABO \YRobus \(wiw,p

€. 0. Caantso MOUYUBUNME IRIYATIRT MU 0PI
OQAWL YMEBU 3%@%& (L) 2 eympow nepuogwrss 1) Q01 8LEE Qe
(é‘@w@%um Akt L% ) \MWJ()M&MM L O7w0 % Pa Znwerme Qggl
QULALU UICU G YR

() perfectly \(Jgﬂjoo\k : (2) aewog{j\%qjoc{‘(c : e el PGRXOO{TC
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ACTPOHOMMUYECKOE EURO-ASIAN Round | Theo
OBLUECTBO ASTRONOMICAL SOCIETY
Group a
XXII MexayHapoaHaa acTpoHoMUYeckas onumnuaga
: XXIIl International Astronomy Olympiad
; A3bIK -
K u Wpu-Nauka, Konomb6o 6-14. X. 2018 Colombo, Sri Lanka |anguage EngI'Sh

Practical round

JD Differential
2456664.0+ magnitude
029 -1.60
0.24 -1.73
0.25 -1.98
0.25 -2.24
0.26 -2.33
0.27 -2.22
0.28 -2.07
0.29 -1.95
0.30 -1.84
0.31 -1.72
0.32 -1.68
0.32 -1.66
0.33 -1.64
0.34 -1.63
0.35 -1.67
0.36 -1.72
0.3¢ -1.89
0.37 -2.09
0.38 -2.29
0.39 -2.27
0.40 -2.05
0.41 -1.95
0.42 -1.84
0.43 -1.78
0.44 -1.71
0.45 -1.64
Table 6.

Wpu-Nanka, Konom6Go 2018 Colombo, Sri Lanka



