Pasbop zadanuti wrosvrozo smana BeOI 2025/26 no acmponomuu (11 epynna pezuonos) 8 xaacc

MakcuMmasibHOE KOJIMYEeCTBO OaJIJIOB 3a oaumiuagay — 80

3amanue 1.
a) Kaxue 06beKTHI 3amedaTienst Ha dboTorpadum’?

OrtBet:
v Comnre
o Jlyna
v/ Benepa
o Kowmera lannes
e [Omurep
Kpurepmuit onieHuBaHMA: 3a KaXX/Iblil BepHBIl 0oTBeT — 2 6asa. Becero — 4 6asura.
3a Kaxk/yio ommbKy CHEUMAaeTcsd 3 Oasiia
6) Kaxk na3biBaeTcsi TAKOEe aCTPOHOMUIECKOE SIBJICHUE!
OrtBer:
e Bumuésslii 3akar
o MajnHOBBIN BOCXO/I,
e CostHeuHOE 3aTMEHUE
v Tlpoxoxnenue no aucky Cosriia
Kpurepuit orieHUBaHUA: TOYHOE COBIAJIEHNE OTBETA — 3 OAJLIa
B) CKOJIBKO JUIMTCSL 9TO siBJieHue?
OrtBer:
e HeckompKo ceKyHN
e Heckonbko MumyT
v Heckonbko gacos
e Heckonbko gueit
e Heckonbko mecsies
Kpurepuit orieHuBaHMUs: TOYHOE COBIIAJIEHNE OTBETa — 3 OasLia
MakcumanbHbIil 6aJL1 3a 3aganne — 10

z06paskenne: Emil Ivanov / APOD. — https://apod.nasa.gov/apod/ap120608.html
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Pemrenne.

a) Ha mucke 3akarHoro CosHIla BUieH HEGOJIBINON TEMHBIN KPY2KOK — 5T0 Benepa, npoxossmast Ha dhone 38e3xbl. [To yr-
JIOBBIM pa3MepaM IIaHeTa BLIIVIAIUT MaJIeHbKOH, HO II0 CPABHEHUIO C COJIHCYHBLIMU IIATHAMU UMEET IIPABUIbHYIO OKPYLJIYIO
dopmy, YETKuUi Kpail U 3aMEeTHBII JuaMerp.

6) IIpoxoxmenue wianersl o aucky CosHia HaBIIIOIAETC, KOIJa OHA OKa3bIBaeTCs Ha oiHOl junun ¢ 3emiuéit u Cosn-
eM. 3aTMEHUEM JTO He SIBJISIeTCs, TaK KaK IJIaHeTa CJIUIMKOM MaJia, ITOOBbI 3aKPBITh 3HAYUTEJBHYIO 9aCTh COJTHETHOTO JTUCKA.
Burmuésniit 3akaT 1 MAJMHOBBIN BOCXOJ, — KPACHUBbBIE CJIOBOCOYETAHUS, HE SIBJISIONIUECT HA3BAHUAMU ACTPOHOMUYIECKUX SIB-
JIeHuil.

B) IIpoxoxuenus Benepor u Mepkypusa 1o aucky CosiHa — OTHOCHTENBHO peirue sgpjenusd. OHU JJIATCI HECKOJILKO
9acoB, B T€UYCHNE KOTOPBIX IIJIAHETA MEJJICHHO MePEeMeIaeTCd MO0 COJTHEIHOMY JHCKY.

3amganune 2.

Ormpeieniure 3BE3BI IO OMUCAHUIO.

a) XoTb 9Ta 3Be371a U He BXOJUT B JIECATKY CAMbBIX IDKUX JJIsi 3MHOI'O HADJIIOJATEIs, 66 BA2KHOCTD CJIOXKHO [1€PEOIEHUTD:
OHA TIOYUTH He JBUKETCs 110 HeDy B Te€UeHHe CyTOK U IO Heil MOXKHO OIIpeJIesIITh HAIIPABJIEHE Ha CEBED.

OTBerT:

e Bera

v Tlonspuas
e Cupuyc

o Apxkryp

Kpurepuit onieHUBaHMsI: TOYHOE COBIIAJEHNE OTBETa — 3 OaJjlia

6) D10 3BE3/1a KPACHO-OPAHKEBOI'0 1IBETA, il HaOIIONATe A Ha TepPUTOpUd POCCru BBICOKO HaJI FOPU3OHTOM HE IIOHU-
MaeTcs. B nrojie oHa BUIHA HOYBIO B HAIIPABJICHUHU HA OT.

OTBerT:

e Bera

v/ Anrtapec

e Cupuyc

o Ilossipuas

Kpurepuil orieHUBaHMUA: TOYHOE COBIIAJIEHNAE OTBETA — 3 0aJLIa

B) B nosHOUb HabJIOATEH HA TEPPUTOPUE ceBepHON uactu Poccun yeuzen Cupuyc HaJ| FOPU30HTOM Ha fore. B Kakoit
CE30H rojia MPOBOAUINCH HAOIIOMCHUS?

OTBerT:

v/ 3umMoii
e Becnoit
o Jletom
e QOcenbio

Kpurepuit orieHuBaHMUs: TOYHOE COBIIAJIEHNE OTBETa — 3 OasLia

MaxkcumanbHbIli 6aJ11 3a 3aganue — 9

Permienne.

a) Tonsprast 38e371a HaxoAUTCsl PsiioM ¢ CeBEPHBIM TIOJIFOCOM MUDA, TO3TOMY B TE€IEHHE CYyTOK IIPAKTHIECKU He CMEIIAeTCst
Ha Hebe. Biiaromapst ToMy OHa BEKaMU KCIIOJIb30BAJIACh KAK OPUEHTHUP JIJIs OIPE/IeJIEHUsI CTOPOH TOPU30HTA.

6) Anrapec — spkag KpacHO-OpaHKeBas 3Be3na B cozBesauu Ckopnuona. Jljisi poccuiickoro HabIogaress OHA BHUIHA
HU3KO HAJ[ I0’KHBIM TOpu30HTOM JietoM. Cupuyc Jiydie Bcero BujieH 3uMoii, Bera mogHuMaeTcst HaJi TOPU3OHTOM JIOCTATOTHO
BBICOKO, a llossipnast BoBce He HAOIIOAAETCH B I02KHOM HAIIPABJICHUH.

B) Cupuyc — camas sipKasi 3Be3/la HOUHOTO Heba, PACIoozKeHHas B co3esun Bosbmoro Ilca. B CereproM nosryrmapun
OHA JIydIlle BCErO BUHA B 3UMHUE MECSIIbl, KOTJa KyJbMUHUPYET HA FOre OKOJIO MOJIYHOIH.

3anmanue 3. Bapuant 1. Jlann! 3HaYeHNsT MAcC BHECOJHEYHBIX IIJIAHET U 3BE3J, BOKPYT KOTOPBIX ITU IIJIAHETHI ABUKYTCS.

Macca 3Be31b1 Macca mianers
Hazpanne miraners:
B maccax Comnma | B Maccax FOmurepa
CoRoT-1b 0.95 1.03
CoRoT-2 b 0.97 3.28
HAT-P-1b 1.13 0.53
HAT-P-9 b 1.28 0.78
KELT-3 b 1.28 1.46
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a) OrHomeHre MaCChl KAKOM IUTAHETHl K Macce 3Be3/bl HanboJbIee?

OTser:
e CoRoT-1b
v/ CoRoT-2 b
e HAT-P-1b
e HAT-P-9b
e KELT-3 b

Kpurepuit orieHuBaHUs: TOYHOE COBIaJieHNEe OTBeTa — 4 Oasuia

JlaHbl 3HAYEHUS PAIYCOB OPOUT HEKOTOPBIX IIAHET W PAJMYCOB 3BE31, BOKPYT KOTOPBIX ITU IJIAHETHI JIBUXKYTCS.

Paauyc opouTnr Paanyc 3Be3an
Haszpanue nraners:
miaHeTHl B a.e. | B pajguycax CoJHila
CoRoT-1 b 0.025 1.3
CoRoT-2 b 0.028 0.94
HAT-P-1b 0.055 1.1
HAT-P-9 b 0.053 1.3
KELT-3 b 0.041 1.6
6) Ilpu HaburojieHny ¢ KaKoil IUIAHEeTHI BUAMMBIH YIIOBOH pa3Mep 3Be3Jbl Oy1eT HANOOJIBIIIM ?
OTBer:
v CoRoT-1b
e CoRoT-2 b
e HAT-P-1b
e HAT-P-9 b
e KELT-3 b

Kpurepuit orieHuBaHMUsA: TOYHOE COBIaIeHne oTBeTa — 4 Oasuia

B) HasBaHust 9K30IUIAHET COCTOAT M3 HA3BAHUIT 3BE31, BOKPYT KOTOPBIX OHU OOPAIAIOTCS, W JIATUHCKUX OyKB-UHJEKCOB.
Yro 3HAUNT UHJEKC «b» B Ha3BaHUSX YK30ILJIAHET?

OTBer:

v/ DTO nepBble OTKPBITHIE WIN OJIMKANIITE K CBOMM 3BE3/IaM 9K30IIAHETHI

e «b» 3HaumT big (6ombIoit)

e IlHeKChl TPUCBAMBAIOTCS CIYYANHBIM 00pPa30M

e «b» 3HauuT bright (spkuii)

Kpurepuit orieHuBaHMs: TOYHOE COBIIAJIEHNE OTBETa — 3 OasLIa

r) Cpasuure Bec Jjema na nosepxuocru mwianersl CoRoT-7 b (Mmacca paBua 7 maccam 3emiin, pajuyc pasen 1.6 pajuyca
Semuin) ¢ BecoM ropbaToro KUTa Ha IoBepxHOCTU MaJioi mwianersl [asuiana (macca 0.00003 maccwt 3emutn, paguyc 0.04 pau-
yca 3emun). Macca siemna cocrasisier 3 Kr, macca ropbaroro kura cocrasisier 30 TouH. I3BecTHo, 4To yckopenue ¢cBOGOAHOIO
[aJIEHUsT IIPSIMO IIPOTIOPIIMOHATIBLHO MacCe TATOTEIONIEro Tejia 1 0OPATHO IPOIOPIIMOHAJIBHO KBAJIpaTy ero pajauyca. Ilpu pac-
qére meauTe MeHbIU Bec Ha Oosbmuit. OTBET OKpyIJIMTE JI0 MeCATUTHICTIHBIX.

OtBer: 0.0146

Kpurepuii olleHUBaHusI: TOYHOE COBIIaJeHNe OTBeTa — 4 basia

MakcumanbHbIll O0as1 3a 3aganue — 15

Permmenne.

a) IMocrosuuslit MuoxKuTENb My, /Mo OZUHAKOB HJIS BCEX CTPOK, IOITOMY He Hy2KHO IIPUBOJUTH MACCLI K OINHAKOBBIM

€JIUHUATIAM — JOCTATOYHO CPABHUTDH OTHOIIEHUS 3HAYECHUI Mp/ M, B Tabure.

6) Yruosoit pasmep O o« Ry/a. Kak u B upenpiayineM Boupoce, He Hy?KHO IIPUBOAUTL PA3Mepbl U PACCTOSHUSA K OJMHA~

KOBBIM eJIuHUIIaM — JOCTATOYHO CPaBHUTH OTHOHICHUA 3HAUYEeHU B Ta6n1/1ue.

B) Ilo npunsTOii HOTarMu UHIEKC «b» 0603HAYAET TIEPBYIO MOATBEPKIEHHYO IUIAHETY Y JAHHON 3Be31bl (nam GimKaii-
Y0, €CJIM U3BECTEH MOPSIOK; Jgajee — «C», «d», ...

r) Yckopenue cobojiHoro najenus ¢ o< M /R? (npsiMo yKasaHo B yCJIOBUR):

7
§CoRoT-Tb = 7380 ¥ 2.734¢s,

31075

g = OOTg@ = 001875g@

3/1ech gg —YCKOpEeHUe CBOOOJHOTO NaleHNs Ha TOBEPXHOCTH 3eMJIH, KOTOPOE, BIIPOYeM, He IPUTOIUTCS; MOYKEM PACCMaT-
PHUBATh €T0 KaK HeKHe «yCIOBHBIE eWHUIEI>. Bec P = mg, rme m — Macca Tesa. Vmem oTHOIIEHNEe MEHBINETO K OOJIBITEMY:

Puew _ 3-2.734

Prwe 30000 - 0.01875

~ 0.0146.
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3anauue 3. BapuanTt 2. /lanbl 3Ha4eHnss MAacC BHECOJTHEYHBIX IIJIAHET U 3BE3/I, BOKPYT KOTOPBIX TU IJIAHETHI ABUKYTCS.

HaszBanune miaanersr

Macca 3Be31b1
B Maccax CoJHna

Macca mraneTs
B Maccax FOmurepa

CoRoT-1b 0.95 1.03
CoRoT-2 b 0.97 3.28
HAT-P-1 b 1.13 0.53
HAT-P-9 b 1.28 0.78
KELT-3 b 1.28 1.46

a) OTrHomenne MacChl KAKOH IJIaHeThl K Macce 3BE3 /bl HauMeHbIee?

OTBer:
e CoRoT-1b
e CoRoT-2 b
v HAT-P-1b
e HAT-P-9b
e KELT-3 b

Kpurepuit orieHuBaHUsA: TOYHOE COBIa/IeHNEe OTBeTa — 4 Oasuia

Jlanbl 3HAYEHUS PAIYCOB OPOUT HEKOTOPBIX IJIAHET U PAJINYCOB 3BE3/, BOKPYT KOTOPBIX 3TU IJIAHETHI ABUKYTCS.

6) Ilpu HaburozeHNN ¢ KaKOil IUIAHEeTHI BUAUMBIH YIJIOBOH pa3Mep 3Be3Jbl OyeT HAUMEHbINM?

OTser:
e CoRoT-1b
e CoRoT-2 b
v HAT-P-1b
e HAT-P-9b
e KELT-3 b

Haszsanune manerst

Paguyc opbutsr
[JIAHETHI B a.e.

Panyc 3Be3ant
B pajnycax CosHna

CoRoT-1 b 0.025 1.3
CoRoT-2 b 0.028 0.94
HAT-P-1b 0.055 11
HAT-P-9 b 0.053 1.3
KELT-3 b 0.041 1.6

Kpurepuit orieHuBaHUs: TOYHOE COBIIa/IeHNE OTBeTa — 4 Oasuia

r) HasBanus 5K30IUIaHET COCTOAT U3 HA3BAHWIA 3BE3/, BOKPYI' KOTOPBIX OHU OODAINAIOTCS, U JIATUHCKUX OYKB-UHJEKCOB.

Yro 3Ha9NT UHAEKC «b» B HA3BAHUSX SK3OILIAHET?

OTBer:

e «b» 3HauuT big (6osbIoit)

v/ DTO mepBble OTKPBITHIE WIN OJIMKANIIIE K CBOMM 3BE3/IaM 9K30IIaHETHI

e IlHeKChl TPUCBAMBAIOTCS CIYYANHBIM 00PA30M

e «b» 3HauuT bright (spkwuii)

Kpurepuit omeHUBaHusI: TOYHOE COBIAJCHUE OTBETa — 3 Oajlia
) Cpasuute Bec okyHsi Ha nosepxuoctu mwiagersl CoRoT-7 b (macca pasua 7 maccam 3emun, paguyc pased 1.6 pajuyca
3emuin) ¢ BecoM ropbaToro KuTa Ha HOBEpXHOCTH KapJmkoBoii mwianersl Lepepa (macca 0.00016 maccer 3emuin, pajguyc 0.07 pa-

nuyca 3emsm). Macca okyHs coctaBisier 3 Kr, Macca ropbaroro kurta cocrasiger 30 TouH. VI3BeCcTHO, YTO yCKOpEHHE CBO-

0OIHOTO TaIeHUS IPSMO IPOIIOPIMOHATIBLHO MaCCe TATOTEIONIEro Teja U OOPATHO IIPOIOPIUOHAJILHO KBAAPATY €ro pauyca.

IIpu pacuére jresure MeHbINUN Bec Ha GoJibimit. OTBET OKPYIVIUTE JO JECSITUTHICSIHBIX.

OtBer: 0.0084

Kpurepuit orieHuBaHUsA: TOYHOE COBIaJIeHNE OTBeTa — 4 Oasuia
MakcumanbHbIll 0as 3a 3aganue — 15
Pemrenue mo anasiorum ¢ BapuanTom 1
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Samanue 4.

a) Ha kaxoii mmpore HE60 HaJ] TOPU30HTOM MOYXKET BBITVISI/IETH!

TaK B HeKOTOprfI MOMEHT BpeMeHI/I?

OrtBet:

e 89° c. m.
v 40° c. m.
e 3°c. mL

e 15° f0. mI.
e 48° 10. mI.

Kpurepuit orteHuBaHMA: TOYHOE COBIIQJIEHNE OTBETA — 3 OasIa

6) Kakue co3Besust HAXOUATCsl B II0OKa3aHHOM obsracT Heba, X0Tst Obl 4aCTUIHO?

OrtBer:

V' Mausasg Menseauna
V' Bonbmasa Mensenuia
v/ Hpaxon

o [lenTaBp

o ODeHUKC

o Xamesreon

Kpurepuii olleHUBaHUsI: 33 KaxK bl BepHbIit oTBeT — 1 6ast. Beero — 3 6asura.

3a Kaxk/y1o omubKy cHEUMaeTcs 1 6asin

B) Kakue 3BE3/1bI IPUCYTCTBYIOT Ha U300pazKeHUU?

OrtBer:

e Asnnda Ilenraspa
v Tlonsapras 3Be3ma
o Comnie

v/ eneb

e Cupnyc

Kpurepuii olleHUBaHusI: 338 KaxKIblii BepHbIit oTBeT — 2 Oasia. Becero — 4 6asa.

3a KaxKJIyio OmMOKy cHuMaeTcs 2 6aJiia

MakcumanbHbIl Oa1 3a 3agauue — 10

Pemnienne.

a) Breicora ITossipHOit 3B€3/1b1 HaI TOPU3OHTOM PaBHA Meorpaduaeckoil mupore MecTonosioKenns nadaogarens. Ha uzo6-
paXKeHWH OHa, BO-TIEPBBIX, BBIIIE TOPU3OHTA, YTO UCKJIIOUIAET BADUAHTHI OTBETA C I0KHBIMU IIMPOTAMU; BO-BTOPBIX, HAXOUTCS
Ha BBICOTE HECKOJIBKUX JIECATKOB I'PAJLyCOB, Cy/s 1o KOBILy Bosbimoit Mensenuripl. CremoBarenbno, MecTo HaOJIIONEHUS HA-
XOJUTCSI B YMEPEHHBIX MmupoTrax CeBepHOro MOJIyIIAPUS.

6) Ha u3obpazkenuu 1moka3aH CeBepHbI OKOJIONOJISIPHBIN yuacToK Heba. Cozsesausa Ienrasp, Penukc u XaMeseoH B yme-
pennbix muporax CeBepHOTO MosTyImapus He HAOJIIOMAI0TCS.

B) Asnbda Lenraspa u Cupuyc — 10KHBIE CBETHJIA, B HAIPABJICHUN HA CEeBED HA TAKOi Imupore oHU He BUAHBI. CoHIE
Ha M300paskKeHn OTCYTCTByeT. XoporIo pasiaudnmbl [lonspuas 3Be3ma u apkuit lened B Jlebee.

1 Ms06paxkenue: Stellarium (cumysmsmus).
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3amaHue 5.
Ilepen Bamu doTorpadus Ireit3aka 1 HOIHOIO Heba, IOy IeHHAs CJIOKEHIEM KaJIPOB C JJIUTEIbHON BBIICPIKKOM! .

®Dororpacust caesana Ha FOXKHOM 1I0Oepekbe XOPBATHH.
a) Ormerpre Ha N300PAKEHUN CJIEYIONIME TOYKH.
Touka cesepa:

OrtBer:

Touka 3amaga:
OTBer:

1 M306parkenne: Acrponer. — https://www.astronet.ru/db/msg/1965566
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Touka BOCTOKA!
OTser:

CeBepHBIil TIOJIIOC MUDA:
OrtBer:

Kpurepuit orieHnBaHUsA: 3a KaXKIblil BepHBIN oTBeT — 2 Oasuia. Becero — 8 6aios

6) Kaxk gosro jymiaco cbéMka?

OrtBer:

e OxkoJyio 5 cexyH
e Okouio 15 MuuyT
e Oxouio 30 MunyT
v Okoso 3 gacos

e Okouio 12 1acos

Kpurepuii oneHUBaHUS: TOYHOE COBIAJIEHIE OTBeTa — 3 HaJjuia

MakcumaJsbHbIN 6aJii 3a 3agmanue — 11

Pemrenne.

a) Buaumoe cyTounoe npuzkenne HebecHol cpepbl IPOUCXOAUT BOKPYT OCH MUpa. BOJIM3U HOJII0ca MUPa TAKOe JIBUKEHUE
MUHUMAJIbHO. XopBarus HaxoauTcs B CeBepHOM MOJIIIapUH, TAK YTO HAJL TOPU30HTOM HaxoauTcss CeBepHBIH TOJI0C MUDPA.
Kapnunasibuble Toukn ceBepa, 3aIajia ¥ BOCTOKA HAXOJATCS Ha TOpu3oHTe. ECiIn BCTATh JIMIIOM K CEBEPY, 3alaJi OKAXKETCs
cJIeBa, BOCTOK — CIIpaBa.

6) o myiune iy 3BE3AHBIX CIIEI0B MOXKHO OIEHUTD JJIUTEIbHOCTD ChEMKU: 9eM JJIMHHEE JyTH, TeM OOJIbIle BPEMEHHU IIPO-
mto. Ha dororpadun myrm oxsarsiBaror nopsiaka 45° o mebecHoit cdepe, 9To coorBeTcTByeT npumepso 45/360 = 1/8 cyToxk,
TO eCTh 3 JacaM.
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3aganue 6.
Ha ¢ororpadun 3aneuariena Jlyna u FOmurep ¢ ero rajimieeBbIMI CIIyTHHKAMI! .

a) Pamuyc opbuts FOunTepa cocrasisier 5.2 aCTpOHOMMYIECKAX €MHUIBI. Ha KaKOM PacCTOSHUM OT 3€MJIM HAXOJUJICS
FOuwurep B siesb cbémku? OTBET BhIpa3uTe B ACTPOHOMUYECKUX €JIMHUIAX, OKPYIJIUTE JO IEJIbIX.
OrtBer: 6
Kpurepuit orieHuBaHUs: TOYHOE COBIa/IeHNEe OTBeTa — 4 Oasuia
6) B kakoMm nosrymapuu 3emuin cienada ra dororpadust, ecid Kajip OPUECHTUPOBAH BEPTUKAJILHO!
OrtBerT:
v/ B Ceseprom mostymapun
e B IOxnoM nosymapun
e Ha sxBaTope
e HeBo3MOXKHO OmpeenTh
Kpurepuii olleHUBaHuUsI: TOYHOE COBIIAJEHNE OTBETa — 3 Oaslia
B) BriGepure BepHOe yTBEpKIeHNE:
OrtBer:
e Yepes HECKOJBKO JHEH MOCIE JTHS ChEMKH HACTYIIUIO ITOJTHOJIYHIE
v/ Uepes HECKOILKO JIHEH TOC/Ie JHS ChbEMKHU HACTYIIUIO HOBOJIYHUE
e Uepes HECKOJIBKO YACOB IIOCJIE MOMEHTa ChEMKHM ITpou30ILIo nmokpbitue FOuurepa JlyHoit
e Ha cienyronuit ieHb 1ociie fqHsI CbEMKHM MOXKHO ObLIO ObI HAO/IOAATE cilyTHUKK FOIuTepa B TeX Ke MOJIOKEHM X
OTHOCHUTEJIFHO JIPYT JPYyTa U IJIAHETHI
Kpurepuit orieHuBaHMUsA: TOYHOE COBIAJIEHNE OTBETA — 3 OasLIa
MakcumanbHbIll 0as 3a 3agauue — 10
Permienwne.
a) Ha cuumke JlyHa — TOHKMIA cepll, 3HAYWUT, JJis 3eMHOr0 Habmogareis oHa Haxomurcs Hemaieko or Cosnana. Coe-
noBarenbHo, FOmmrep 630k K coequuenuto ¢ CoTHIIEM W PACIOJIOXKEH Ha, «IajbHE» orT 3emiyin cTopoHe opbuthl. Torma
paccrosinue 3emiisi — FOmmrep 6IM3KO K MAKCUMAJTBLHOMY:

r~aj+ap~52+1.0=6.2aec ~6 a.c.

6) Opuenranus JyHHBIX MOpeii Ha doro npusblaHa s kuteiss Ceseproro mosymapusi: Oxean Bypb ciesa, 1enouka
MOpei crpasa.

B) Toukuit y6niBaromuii cepu o3uadaer 6IM30CTh K HOBOJYHUIO. [10JIOXKEHUS raM/IeeBbIX CIly THUKOB 3aMETHO MEHAIOTCS
73 HOYM B HOYb: UX OPOUTAbHBIE IEPUOBI COCTABIAIOT TPUMEPHO OT 1.8 10 17 cyTOK, MO3TOMY [1arke depe3 HeCKOJIHKO JacoB,
TeMm OoJiee — Ha CJIEYIONIMIL JleHb, KoHdurypamnus oymer nabmonarbes unas. Cepr Jlynor oopamén k Commiy. [Ipumepro
Tak Ke OPUEHTUPOBaHA IJIOCKOCTH opbuT ciiyTHUKOB FOmmrepa. Yepes dac JIyHa cMecTuTCs IPAKTUYIECKH BJIOJIb SKJIUIITHKI
Ha cBoil BujuMbii quamerp. [lokpeitue FOmmrepa npu 9T0M, 09eBUIHO, HE IPOU30MIET.

1 Mso6parxenue: APOD / NASA — https://apod.nasa.gov/apod/ap230808. html
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3amanue 7.

a) YceraHoBuTE COOTBETCTBUE MeXK/1y I/1306pa}KeHI/IHMI/I A TAIIAMH 00bLEKTOB.

B smom 3adaruu UCTLOAB3YIOMCA HE 6CE BAPUAHMDBL OTNBEING U3 NPAB0O20 CmO./L6’L46L. Heucnoavaosarmwie 6aPUAHMBL NPUBE-

denwvt 6 nocaednets avetixe MadbAUYDbL.

OTBer:

CrupaJbHas rajakTukal

OcTaToK CBEpXHOBOI?

Paccesirroe 3BE3/1HOE CKOILIEHN

e3

[ITapoBoe 3BE371HOE CKOTLIIEHTE

4
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=
DJUINITAYECKAS TaJaKTUKa’

TastakTuaeckast TYMaHHOCTb

Kpurepuit orieHuBaHMUsA: TOYHOE COBIAJIEHNAE OTBETa — H OAJLIIOB
6) Bribepure Gosiee MacCUBHBI OOBEKT B KazKJION mape:
OrtBer:

1 e Paccesnnoe 3Bé31HO€ CKOILIEHTE
v/ Ilaposoe 3BE3MHOE CKOILICHUE

5 o [llapoBoe 3BE37IHOE CKOTIEHTE
v/ CrimpasibHast TaJaKTHKA,

3 e OcraToK CBepXHOBO
v/ Duumnrudeckas rajakTHKa

4 e Ocrarok CBepXHOBOM

v Paccesgnnoe 3BE31HOE CKOILICHHE

Kpurepuii olleHuBaHusI: 3a KaxK/Iblii BepHbIit oTBeT — 1 6ast. Beero — 4 6asuna.
3a KaxKIyio OmmOKy cHuMaercs 1 6aJsit

MakcumanabHBIN O0a/1 3a 3agaHue — 9

Pemienne.

a) CuupasbHas raJakTUKa Y3HAGTC [0 SPKOMY $1/IPY M BbIPDAXKEHHBIM CIUPAIbHBIM pykaBaM. I1apoBble CKOILIEHU ILIOT-
HbIE, T0YTH ChepUIecKre, COCTOIT U3 MHOYKECTBA CTapbix 3B637. OCTaTOK CBEPXHOBOI — KJTyOsIeecst BOJIOKHUCTOE 00JIAKO
MOHU30BAHHOIO ra3a HelpaBHJIbHOI dopMbl. PaccesHHble CKOIIEHUSI — «PBIXJIbIe» IPyHIbl Mojoabix 38631 (y [lnesn Bun-
Ha rosiyGoBaTasl OTPayKaTesbHas TyMAHHOCTD). DJUIMIITHIECKUE TAJaKTHKN UMEIOT [VIAJAKUHA OBAJBHBINA MPOMUIb U JIUIIEHBI
PYKaBOB.

6) [TapoBble CKOILIEHUS COAEPKAT 3AMETHO OOJIbINE 3BE3/I, U€M PACCEesIHHbIE. 3BE3IHBIE CKOILIEHUS U OCTATKA CBEPXHOBBIX
BXOJISIT B COCTaB TAJIAKTUK, MOITOMY MEHEe MACCHUBHBI, 9eM 3TU TaJakTuKu. OCTATOK CBEpXHOBOW — cOpoIeHHas 000JI09Ka
3Be3/bl, TO €CTh OH UMeEeT MacCy — Ky/la MEHBIIYIO, UeM CKOILJIEHNEe U3 MHOXKeCTBa 3BE3].

3aganue 8. Bapwuant 1.

Ha pucynke nokazana 3k30IIaHETHAs cCHCTeMa — 8 TIaHeT 00pAaIaTcs BOKPYT MasenbKoit 38e3160 TRAPPIST-1. Cosn-
1Ie TIPe/ICTABJICHO B MACIITabe J/Id CPaBHeHHs"

Sun

TRAPPIST-1
©

1Mcrounux: NASA, ESA, CFHT, NOAO / APOD — sI'Yhttps://apod.nasa.gov/apod/ap250516.html

2Ucrounuk: NASA, ESA, CSA, STScl; Jeff Hester, Allison Loll, Tea Temim / APOD — https://apod.nasa.gov/apod/ap231115.html

3Ucrounuk: Stefan Thrun / APOD — https://apod.nasa.gov/apod/ap230105.html

4ESA/Hubble NASA, G. Piotto et al. / APOD — https://apod.nasa.gov/apod/ap241219.html

SUcrounux: NASA, ESA, Hubble Heritage Team (STScI/AURA); J. Blakeslee / Wikimedia
https://commons.wikimedia.org/wiki/File:Abell_S740, _cropped_to_ES0_325-G004. jpg

°Nzobparkenue: ESO, O. Furtak / Wikimedia Commons — https://clck.ru/3PNCFt

Commons
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a) Ussecrno, uro mianera 1h naxomurcsa B 6 pas Gumke K 3Be3ze, ueM Mepkypuit k Cosniyy. Cunras pajuyc opoUTHI
Mepkypusi pasabiM 0.4 a. e., onpeneaure paccrosane or TRAPPIST-1 mo mranerst 1h. OTBer BhIpasnTe B MUJLJIMOHAX
KHJIOMETPOB, OKpyTyiuTe J0 nebix. [Ipumure 1 a. e. = 150 MutH KM.

Ortger: 10

Kpurepuii olleHUBaHMsI: TOIHOE COBITaJeHNe OTBeTa — 4 basia

6) Bribepure BepHBIE yTBEPKICHUS:

OTsBerT:

v/ Bsesma TRAPPIST-1 xononuee Cosnna

e 3esna TRAPPIST-1 maccusuee Cosnia,

v Tox na mnanere 1f josblie, Yem Ha mianeTe 1¢

o Jlna mabmonarensa Ha 1¢c TRAPPIST-1 kakerca npumepHo B 4 pasa GoJbine, deM g HabaozaTe s Ha 1d
V' g nabmonarens ga 1¢ TRAPPIST-1 kakercsa npuMepHo B 2 pasa GoJibliie, 4eM s Habjrogaressd Ha le
e Ilmanera 1h, cyas o cxeme, GoJIbIIE POIUTENHCKON 3BE3IbI

Kpurepuit orieHuBaHUA: 3a KaXK bl BepHBIN oTBeT — 2 basuia. Becero — 6 6asios.

3a Kaxk/Iy1o ommubKy CHUMAaeTcs 2 basia

MakcumanbHbIll 0as 3a 3agauue — 10

Pemienne.

)

0.4 - 150 mH KM
a1y = ———— = 10 MaIH KM.

6
6) TRAPPIST-1 — yubTpaxosioHblii KpacHBIl KapJIiK, ero TeMiiepaTypa U Macca MeHblle cojHedHbixX. [lepuos obpaine-
HUs IJIAHETBI PACTET C PACCTOSHUEM OT Heé 10 3Be3/ibl, 103ToMy Pis > Py, Pig < Pig. Bupnmblii yriiosoit pasmep 3Be3/1b1
00paTHO POIOPIIMOHAJIEH paccTosgHuio 10 Heé. Hu oiHa manera cucreMbl He OOJIBINE caMOil 3BE3/IbI.
3amanue 8. Bapuant 2.

Ha pucynke nokazana 3K30IIaHETHAs CHCTEMa — 8 TTaHeT 00pAIaloTcs BOKPYT MasaeHbKoit 38e3160 TRAPPIST-1. Cosn-
Iie IIPEJICTABIEHO B MACIITa0e sl CDABHEHUS.

Sun

TRAPPIST-1
(]

NzBectHo, uTo manera le Haxomures B 12 pas Oimke K 3Be3ze, dem Mepkypuit k Commiy. Cumrast pajgmyc opouTsi
Mepkypusi paBabiM 0.4 a. e., oupenesnure paccrosiuue or TRAPPIST-1 no mianersr le. OTBer BbIpasuTe B MUJIJIHOHAX
KHJIOMETPOB, OKpyTyiuTe JI0 1ebix. [Ipumure 1 a. e. = 150 MutH KM.

OrtBert: 5

Kpurepuii olleHUBaHusI: TOYHOE COBIIaJeHNEe OTBeTa — 4 Gasia

Bribepure BepHbBIE yTBEPKICHUS:

OTBerT:

v/ Bsesma TRAPPIST-1 xononuee Cosnna

e 3esna TRAPPIST-1 maccusuee Cosnia,

e T'on na wranere 1d gosbine, geM Ha mraHere 19

V' Ina nabmogarens na 1¢ TRAPPIST-1 kaxkercsa npuMepHo B 2 pa3a 60Jblle, 4eM i HabJIogaTess Ha le
e Jlna nabimogarens na 1d TRAPPIST-1 kaxkercs npuMmepHo B 4 pasa GoJblie, 4eM i HabJIogaTes s Ha le
e Ilnanera 1d, cysua mo cxeme, GOJIbINE POJUTENHCKON 3BE3bI

Kpurepuit orieHuBaHUsA: 3a KaXK bl BepHBIN oTBeT — 2 b6asuia. Becero — 6 6asios.

3a Kaxk/Iyto omubKy CHUMAaeTcs 2 basia

MakcumanbHbIll 0a 3a 3agauue — 10

Pemienne.

)

0.4 - 150 mtH KM

e = —————— = 5 MJIH KM.
12

6) TRAPPIST-1 — yubTpaxoiofHblii KpacHBI KapJIuK, ero TeMiiepaTypa U Macca MeHblle cojHedHbixX. [lepuom obparie-
HUA TIJTAHETBI PACTET C PACCTOSHUEM OT 3Be3/ibl, modTomy Pif > Pic, P1g < P1g. Bugumerit yriiosoit pasmep 3Besjibl 06paTHO
[IPOIIOPIIMOHAJIEH paccTosHuIo 10 Heé. Hu ona mianera cucreMbl He OOJIBINE CAMOI 3BE3/IbI.
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3aganue 9. Bapwuant 1.
[Tepuoy, obparienus: mwranerst TRAPPIST-1 b Bokpyr 3Be3anl cocrasisier 1.5 cyrok. Ilnanera le cosepraer o60por
o opoure Bokpyr TRAPPIST-1 3a 6.0 cyTok.
a) Kak masbiBaercs curyanus, Ipu KOTOPOH OpOUTAJIbHBIE TIEPHO/IbI HEOECHBIX TEJI COOTHOCATCH KaK HEOOJIbIINE HATY-
paJjbHbIe Yncia’
OrtBet:
e CucremMHOe COBIIaJIEHUE
o [lnanerapHast rapMOHUsT
e HarypanbHas mepuonaHoCThb
v/ OpOuTABHBINH PE3OHAHC
e Hannyumee obpartenne
Kpurepuii olleHUBaHMsI: TOYHOE COBIIAJEHNE OTBETa — 3 Oajlia
6) Haitzure oTHOmEHNe opburaibpHOro mepuoja 1b x mepuosy le.
Ortser: 0.25
Kpurepuit orieHUBaHMUA: TOYHOE COBIIAJIEHNE OTBETA — 3 0AJLIa
B) Kaxk wacro 1b u le oKa3bIBAIOTCs HA OHOM JIyde, eCJIN CMOTPEThH ¢ MATEPUHCKON 3Be3/1b17 [IIaHeTHI JBUKY TCS BOKPYT
MaTEepPUHCKON 3Be3/bl B OJHOM HampasjieHund. OTBET BBIpA3UTE B CyTKaX.
OrsBerT: 2
Kpurepuit orieHuBaHUs: TOYHOE COBIa/IeHNE OTBeTa — 4 Oasuia
r) Kakue dusnueckue u opburanbublie xapakrepuctuku 1ianer cucrembl TRAPPIST-1 HenocpencTBeHHO 3aBUCAT OT UX
6/IM30CTH K IIEHTPAJIbHOI 3Be3 e’
OrtBer:
V' Cpennsisi TemiiepaTypa Ha MOBEPXHOCTH
e Macca
e Pammyc
v Tlepuon obpamenus
v/ Cxopocrth obpalienns
e Cpemmsist ITOTHOCTH
Kpurepuit orieHuBaHUA: 3a KaXK bl BepHBIN oTBeT — 2 6asuia. Becero — 6 6asuios.
3a Kaxk/Iyto ommbKy CHEUMAETCs 2 Gasia
MakcumanbHbIl 0as1 3a 3aganue — 16

Pemienne.
5 CyT.

1.
6.0 cyT.
B) Ilepuoant obpamenus mwianer orHocaTca Kak 4: 1. CienoBaTe/bHO, OHU «BCTPEYAIOTCSI» HA OJHOM Jiyde 3 pa3a 3a Iie-

6) Bce snauenusa nssecTHbI: =0.25.

puoz, 0OpaIennst BHEITHEH IJIAHETHI: 38 TPeTh OOJIBINETO Mepnoja BHYTPEHHsIS IIaneTa npoxoauT 4/3 coeii opbuter. Kon-
duryparuu nosropstiorcs Kaxk e 6.0 cyr/3 = 2.0 cyToK.

r) Ilepuon obpammenus: u opOUTAIbHAS CKOPOCTH OJJHO3HAYHO CBSI3aHBI C PACCTOSTHUEM JI0 3Be3/bI. TemrepaTypa orpee-
JIIETCS TIOJTy9IaeMOol HEPrueil m3/IydeHus 3Be3/bl, KOTOPas TOXKe 3aBUCUT OT paJimyca opobuThl. Macca, pajuyc u cpeHsis
IJIOTHOCTb — BHYTPEHHUE CBONCTBA ILIAHETHI, HAIPSIMYIO OT PACCTOSHHUS JIO 3BE3/IbI HE 3aBUCHT.

3amauue 9. Bapuant 2.
[Tepuoy, obparienns: mwranerst TRAPPIST-1 d Bokpyr 3Be3anr cocrapisier 4.0 cyrok. Ilnanera le cosepraer o6opor
o opoure Bokpyr TRAPPIST-1 3a 6.0 cyTok.
a) Kak masbiBaercs curyanus, Ipu KOTOPOH OpOUTAJIbHBIE IIEPHO/IbI HEOECHBIX TEJI COOTHOCATCH KaK HEOOJIbIINE HATY-
paJjibHble dncia’
OrtBer:
e HarypajbHas IepuonIHOCTh
v OpOuTaIbHBIN PE3OHAHC
e Hawyumee obpamenne
e I[lnamerapHast rapMOHUS
e CucremMHOe COBIIaJIEHUE
e Hawyumee obparmenne
Kpurepuit orieHuBaHMUs: TOYHOE COBIAJIEHNE OTBETa — 3 OasLia
6) Haiinure orHOmEHNE OpOUTAIBbHOrO IIepuoaa le K nepuoxay 1d.
OrtBert: 1.5
Kpurepuii olleHUBaHusI: TOYHOE COBIIAJEHNE OTBETa — 3 OaJslia
B) Kaxk uacro 1d u le 0Ka3bIBAIOTCSI HA OJJHOM JIyde, eCIM CMOTPETh ¢ MaTePUHCKOMN 3Be3/1b1? [lIaHeTh! JBUKYTCST BOKPYT
MaTEPUHCKON 3Be3/bl B OJHOM Hampasjenun. OTBET BbIPA3UTE B CYyTKAX.
Ortgert: 12
Kpurepuit olleHUBaHuUsI: TOYHOE COBIIaJeHNE OTBeTa — 4 Oasia
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r) Kakne dusnaeckne n opburanbabie xapakrepuctuku mwianet cucreMbl TRAPPIST-1 HenocpeicTBEHHO 3aBUCAT OT UX
6JIM30CTH K IEHTPaJIbHOI 3Be3e?
OTBerT:
v Cpennsisi TemriepaTypa Ha TOBEPXHOCTH
e Macca
e Pammyc
V' Tlepuos obpalenust
v/ CxopocTth obpalenns
e CpeHsisi TIIIOTHOCTD
Kpurepuit orieHuBaHUA: 33 KaXKblil BepHBIN oTBeT — 2 6asuia. Becero — 6 6asuios.
3a KaxKIyio OmmOKy cHuMaercs 2 6aJiia
MaxkcumMmajbHbIN 6aJL1 3a 3aganue — 16
Peruenue o anajiornu ¢ Bapuanrom 1

13



