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Procedure

You will have 30 minutes to read the questions and prepare, 30 minutes inside the planetarium and 30
minutes to process your observations and complete the answer sheet.

The preparation area is outside the planetarium. Go to the table matching the name of your team for
the Group Competition. It will also be marked with the sector, row and seat number assigned to you
inside the planetarium.

Open the envelope only when the supervisor gives the command to ‘START’. You have 30 minutes,
the supervisor will give the remaining time e.g. “10 minutes left”, “2 minutes left”. On the command
‘STOP’, stop working but do not leave your place until you are shown the ‘GO NOW’ sign. Take only your
question papers, clipboard and pen/pencil (leave the atlas). Follow the directions into the planetarium
keeping your distance from other participants and take your place. Do not talk to other participants.

During the tasks you may stand up to get a better view, but do not move around, change seats, talk to
other participants, or shine your light at others or at the sky. The light must be pointed down at all
times.

The round is in 3 parts of 10 minutes each. The first part is for task 1. The second part is for task 2. The
third part is for task 3. At 5, 2 and 1 minute before the end a warning will appear briefly on the sky.

At the end of the round wait in your seat until shown the ‘GO NOW’ sign. Follow the directions to the
processing area and find the table matching your team as before (leave the light). Keep your distance
from other participants and do not talk to them. After everybody is seated you will have 30 minutes
to process your observations and complete the answer sheet (there will be a calculator, geometrical
instruments etc. and a clock displaying the remaining time). At the end of 30 minutes place your answer
sheets in the envelope and wait at your desk until told to leave the area.
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3HaHHA HeOa (20 6asriB)

IIpoekTop BimobpakaTuMe He6o, siKe BUIHO 1106113y ekBaTopa (0°N, 19°E). O6epTaHHd Heba Oyze
3yIIMHEHO IIPUOJIM3HO Ha 2 XBHJIMHU I YaCTUHU (a), II0TIM BOHO II0YHe 06epTaTUCs I YaCTUH
(b) i (c). O6’exTH g1 yacTuH (b) i (¢) BigobpaKaTUMyThCA OJHOYACHO.

(a) MeTeopHUH IIOTIK 6ye 3006pa’KyBaTHCI Ha HeOOCXUIIL KyIloJia IIJIaHeTapir. BusHauTe cysip’s,
apsiMe TiHeCeHHS i CXUIEeHHS PaliaHTy METEOPHOT0 IIOTOKY.

1.a (3 pt)

Cysip’a

[Ipsime migHeCceHHS

CXHIeHHS

(b) BusHaure, gKi i3 HaCTyIITHUX 3MIHHUX 3ip, BUZUMUX Ha HeOecHIN cdepi, Hapasi 3HAXOAATHCI B
MiHiMyMi gcKkpaBocTi (Hanmumrits ‘DIM’) ui MakcuMyMi sAcKkpaBocCTi (Hanuinits ‘BRIGHT’). Bam
HaJlaHa iH$opMalis IIpo cepefHi 30psHI BeJIMUKWHU 3 aTJIacy Ta [ialla3soH MO>KJIUBUX 3HAaUeHb
30pSHUX BeJIMUMH JJI KOKHOI 30Di.

1.b (8 pt)
Hassa 30psiHa BeJIMYNHA JianasoH 3sMiHU DIM / BRIGHT
3 aTJyIacy 30pSIHUX BEJTUYUH

~ Cas (Tsih) 2 1.6—3.0

é Cep 4 35—44

u Cep (Erakis) 4 34—5.1

B Per (Algol) 2 2.2—3.4

o Cet (Mira) 3.5 2.0-10.1

x Cyg 4.5 3.3-141

L, Pup 4.5 2.6—6

4 Sco (Dschubba) 2 1.6—2.3

(c) OTOTOXXHITH Cy3ip’d, MeXKi IKUX BU IT06aYUTe, Ta 3aIIUIIITh IX TPhOXJIiTepHi mo3HaueHHI MAC.
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1.c (9 pt)
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IIpoekTop Bifmo6paxaTuMme pyx Mapca BiTHOCHO GOHOBUX 3ip BIIPOJOBIK OLHOI'O CE30HY BUAUMOCTI
(1.5 poKM) ITIOYHHAIOYH 3 TeJliaKaJbHOIO CXO0Zy, 00paHOro TAKMM UHHOM, 11106 Mapc 3HaX0[UBCA Ha
MaKCUMaJIbHIN eKJIIIITUYHIN MIUPOTI ITif 4aC OII03UIIil.

Takoyx Oy/le TTIOKa3aHO eKJIINTHKY, M0J0KeHHs COHII BIIPOJIOBXK POKY Ta MOTOUYHY fmaTy. CoHIle
3aBXXIU Oy/ie i TOPU30HTOM.

CuHommuHUU nepiox Mapca = 780 fi6.
(TpuBasicTh mokasy 10 XBUINH)

(a) 3anuuIiTh HACTYIIHI BeJIUYUHU:

2.a (8 pt)

i.  [maTu KBajpaTypH (KOJIH esloHTallis Mapca cTaHOBUTE 90°)

ii. /aTy IIOYaTKy peTporpafHOro Pyxy

IaTy 3aBepIIeHHS PeTPOrpajHoro pyxy

ili. [maTy IIPOTHUCTOAHHSA

iv. eKJIITUYHY IMUPOTY B IPOTUCTOSAHHI

V. 3a EeKJLIITUYHOI0 OJOBIOTO0 BH3HA4YTE€ IIHPHHY MeTJIi,
YTBOpPEHY ILJIaHETOI0

Basyrounce Ha Bamux criocrepeskeHHSIX i IIPUITYCKal0vy, 1110 0p6iTH 3emuli Ta Mapca € KOJIOBUMH,

(b) Ha Apkyri BifrioBizet mosHauTe mmos1okeHHs CoHII, 3eMuli Ta Mapca B MOMEHTHU IPOTUCTOSHHS
Ta KBaJpaTypd B TeJliOIeHTpUYHIN cHCcTeMi Ta BU3HauTe pajiyc opbitu Mapca B a.o.
reOMETPUYHO, 0e3 BUKOPHUCTaHHA 3aKOHIB Kerrepa. IIokaXiThb CBiM MeTop y ApKyIi
Bigrosigei.

(c) BusHauTe Haxmi opbiTi Mapca 10 eKJIIITHKH.
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2.b (9.0 pt)

HacTyIIHa CTOpiHKa
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2.b (cont.)

O6uuciIeHHd HaxWIy opbiTi Mapca 10 eKJIIITUKH.

2.c (3 pt)
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IHoTaHeTIHU 3’siCyBaJid, 10 3€MHI acTPOHOMM BUSBWIM ITaHeTH B cucremi TRAPPIST-1,
CIIOCTEpIirarouu YMcjeHH] TpaH3UTU. BOHU BUKOPHCTAIN CBOIO JIiTal0Uy TapiiKy (IOAi6HY [0 Tiel,
Ha gKill BU OyJIH ITif 4ac CII0CTEPe>KHOT0 Typy), 11106 JoCcTaBUTH Bac Ha 5-Ty ItaHeTy (I103HavYeHy f)
cuctemu TRAPPIST-1, i mommpocuiu Bac mmoka3aTu iM MeTOMH, SIKi BUKOPUCTOBYIOTh 3€MJISHH, 11106
BHU3HAUUTU IapaMeTPU CUCTEMU. BaM 6y/ie BUHO TOIMHHUK, IKWH II0KA3y€ Yac y 3eMHUX TOAUHAX.
Bca mpesenTarniia TpuBatuMe 520 rox (1 cekyHpa Bifeo BifmmoBimae 1 roguHi yacy B ILIaHETHIN
CHUCTEMI).

Ha ocHoBi Bamux criocrepeskeHb (B MOKeTe BUKOPHUCTOBYBATH MicCIle Ha OCTAHHHBOMY apKyIIi A1
CIIOCTepe’KeHb),

(a) BU3Ha4Te TaKi BeJIMYWHU I IIAHETH, Ha IKil BU ITepebyBaeTe (BUKOPUCTOBYMTE 3eMHI TOJUHUA
IJI1 YaCOBUX BEJIMYHH):

3.a (7 pt)

L TPUBAJICTh 30pgHOI 06U [h]

ii.  opb6bitaspHu nepiox [h]

iii. TpuBaJicTh coHAUHOrO JH: [h]

iv. KosioBa opbiTa YES /NO

V.  HaxXWJI oCi o0epTaHHA

(b) i HacTYIIHI Be/TMUMHY [JIs1 KOJKHOI 3 IUIAHET b, ¢, d 1 e:

3.b (16 pt)

CUHOJIUYHUMN
nepiog [h]

MaKCHMaJbHa
eJIOHTAITis
(rpagycu)
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(c) o6umcaIMTH OpbiTaIbHUM IIePio]] B TOIMHAX 1 BEJIUKY ITiBBiCh OpOIiTH KOKHOI IIJTAHETHU B OJUHUITIX
tau (aCTpOHOMIYHUX OUHUIIIX” I1IaHeTH TRAPPIST-1 f, To6TO BeIUKUX oTyocsax opoitu TRAPPIST-

1/):
3.c (8 pt)

Poland 2023

Ukrainian (Ukraine)

opbiTasbHUMN
nepiox
[romuHM]

BeJIMKa
mmiBBich [tau]

(d) TepMmiH «rpaBiTalliiHUI pe30HAaHC» BUKOPHUCTOBYETHCS I OIKCY SIBUINA, KOJIU BiTHOIIIEHHS
opb6iTasbHUX IIepPiofiB [BOX IJIAHET Y CUCTeMi HabJIM>KAEThC 0 BiTHOIIIEeHHS ABOX IIiIUX YHCesl. Y
TaOJIUI] HI)KYe HaBeleHO JlesIKi pe30HaHCH, SKi criocTepiraroTbesd B cucteMi TRAPPIST-1. 3HauziTh,
sKa Mapa IUIaHeT BiIlIoBiflae KO>KHOMY 3 TIepepax0BaHUX Pe30HAaHCIB, SIKIIO TaKi €.

3.d (4 pt)

Pe3onaHc ITapa rraHeT

3:2

8:5

5:3

8:3

4:1

6:1
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HoTaTKu IIpH CriocTepesxeHHsAX

3ops (TRAPPIST-1a)

TRAPPIST-1b

TRAPPIST-1¢

TRAPPIST-1d

TRAPPIST-1e
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