Kpumepuu ouenusanus zadanut wrosvnozo smana BeOII 2025/26 no acmponomuu 10-11 waaccvl

MakcuMmasibHOE KOJIMYeCTBO 0aJyioB 3a oaummuanay — 100

3amanue 1.
a) Kaxoif 06bexT n306paskén na dhoTo!?

OrtBert:
o Jlyna
v’ Mumac
e 3Bezna Cmepru
e Ilnanera PA-99-N2b

Kpurepmuii orieHUBaHUA: TOYHOE COBIIAJIEHNE OTBETA — 3 Dasuia.

6) Omnpesenmre Auamerp Kparepa (CIpasa OT IEHTPa JICKA), ecan auaMeTp obbekTa coctapiser 400 km. OTBer BhIpasuTe
B KIJIOMETPAX, OKPYIJIUTE JI0 TIEJIBIX.

OrBer: 3acunTsBaeTcs B quanasone [70; 150]

Kpurepuii orieHuBaHUA: TOYHOE COBIAJIEHNE OTBETA — 3 Dasuia.

B) Bosie kakoro HEGECHOTO Tesa 06PAIAETCsT ITOT OOBEKT?

OrtBer:

e 3sesga PA-99-N2
v Carypu

e Tarymn

e 3emurst

Kpurepuit omeHuBaHusI: TOYHOE COBIIaJIeHNE OTBeTa — 3 OaJsiia.

r) Kakasi aBroMaTiyeckast MeXKIUIaHETHAS CTAHIMs TIepeiaia N306paskeHne 3Toro CIyTHUKA Ha 3eMJTI0 !

OrtBer:

e Bosamxep-2
e Tanmieo
v Kaccunn
e Benepa-5

Kpurepuii orieHuBaHUA: TOYHOE COBIAJICHNE OTBETA — 3 Dasuia.

MakcumanbHbIll 0as1 3a 3aganue — 12

Pemenne.

a) Mumac JIerko onosHaTh [0 MHTAHTCKOMY YIAPHOMY KpaTepy 3aHHMAOIIeMy 3HAUUTEIbHYIO JacTh JucKa. Biaromapsi
sroMy Kparepy Mwumac BHemHe HamomuHaeT «3Be3nay Cmepru» u3 «3Bé3mabix BoiiH». Ha JlyHy m300pakéHHBIN 00bEKT
HE TI0XO0XK, & (oTorpaduii IK30IJIAHET B TAKOM Kad4eCTBE IIOKA HET.

6) Herpyano 3ameruThb, 4To BUAUMBLI pa3Mep KpaTepa COCTaBIIsieT OKOJIO YeTBEPTH BUIUMOIO pa3Mepa 00beKTa.

B) Mumac Bxomut B uncio cruytaukos Carypra. Y 3eMiin M3BECTEH OJIMH €CTeCTBEHHbIH cryTHuK — JlyHa. Tarymn —
BBIMBIIILJIEHHAS [IJIAHETa U3 «3BE3MHBIX BOWH». JK3O0IIAHETHI paHee ObLIM UCKJIIOYEHbl U3 PACCMOTPEHUS.

INASA / Wikimedia Commons. — https://commons.wikimedia.org/wiki/File:Mimas_Cassini.jpg
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r) Muccusa «Kaccunu-T'oiirernc» paborana B cucreme Carypra ¢ 2004 o 2017 rox. Kommieke cocrosn u3 3ouma «[ofi-
IeHC», IPeHA3HAYEHHOTO JJIs oca ik Ha TurtaH, u opburaiabHoil cranmuu «Kaccuaus. CraHinus nepejgajia Ha 3eMJIF0 MHO-
JKECTBO JleTaJbHBIX n300paxkeHuit Kojer u ciyTHukoB Carypra, Biaodas Mumac.

3aganue 2.

a) YceraHoBUTE COOTBETCTBUE MexKIy I/1306pa}KeHI/IHMI/I 1 UX OIIMCaHUAMU.

B smom 3adaruu UCTLOAB3YIOMCA HE 6CE BAPUAHMDBL OTNEBEING U3 NPAB0O20 Cm0ﬂ6’t4a. Heucnoavaosarmwie 6aPUAHMBL NPUBE-

denwvt 6 nocaednets avetixe madbAUYDbL.
OrtBer:

N3zobpazkenne

Ormucanue

KommenTapmit

Coporrennast 060JI09KA
HepeMEeHHOM 3Be3/1bI

CBeToBoe 9X0 BCIBIIIKY EePEMEHHO

V838 Mon

Apkuit 1UCK BOKPYT I€pHOIt

Wzny4yenne akKpeIuOHHOTO AUCKA U

IIOJIAPU30BAHHLII PUCYHOK

5 MArHUTHBIX TOJI€Hl BOKPYT
JIBIPBI .
CBEPXMAaCCUBHOM IEPHON IBIPHI B
rajakTuke M87
ILnanera® 910 Carypn

CoJteuynoe 3armenue?

«BpuianmanToBoe KOIbIO» B MOMEHT
HACTYIJICHUS [TOJTHON (ha3bl
COJIHEYHOI'O 3aTMEHUS

Acrepong,

JIyaHoe 3aTMenme

CrupaJsibHast rajJakTHKa

Kpurepuii orieHuBaHUA: 3a KaXKIblil BepHbIl oTBeT — 2 Gasuia. Beero 8 6aswos.

Mszo6pasxkenue: Hubble Heritage Team / NASA. — https://apod.nasa.gov/apod/ap051127 .html
2Uzobpaskerne: EHT / ESO. — https://www.eso.org/public/images/eso2105a/
3Uzobpaskenne: FOpuit Beserkuit, ESO / Acrponer. — https://www.astronet.ru/db/msg/1276313

4Mzo6paskenne: JTrocu Opstocku / Actponer. — https://www.astronet.ru/db/msg/1273037
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6) Ha kaxom u3 m3obparkeHuil 3amedaryié caMblil yaaiéHHbli 0T 3emMiin 00beKT?
OrtBer:

Kpurepuii olmleHuBaHMsi: TOYHOE COBITaJIeHNe OTBeTa — 2 Oasa.

MakcumanbHbIl Oa1 3a 3aganue — 10

Pemienne.

a) Ha nepBoM pucyHKe — CBETOBOE X0 BCIILIIKY repeMedtoii V838 Mon; Ha BTOPOM — U3JIydYeHne aKKPEIMOHHOIO JIUCKA
7 TOJISIPU30BAHHBIN PUCYHOK MAarHUTHBIX IHOJIEHl BOKPYT CBEPXMACCHBHON YE€pHOI IbIpbl B rajaktuke MS8T7; Ha Tperbem —
CarypH; Ha 9eTBEPTOM — «OPUJIJINAHTOBOE KOJIBII0» B MOMEHT HACTYIJIEHUsI TIOJTHOMN (ha3bl coOHETHOro 3aTMeHus. BapuanTsl
«Acrepouny, «JIyanoe zarmennes, «CrupajbHas rajJakTHKa» — JIAINIHAE.

6) Bropoii cauMOK oTHOcHTC K rajakruke M87, ymagéuuoil Ha 55 MUILIMOHOB CBETOBBIX JieT. OcTajbHble 00BHEKTHI
HaXO[IATCs B mpeesax Hamreil Lamakrukn wim jgaxe B ComHEeIHON cucTeMe.

3amaume 3. BapwmanT 1. /lana wurocrpaiius U3 3J/eKTPOHHOTO TIJIAHETAPUSI.

Mepceil - ‘TpeyronbHuK

BosHU4YMA

BnunaHelbt- -

Manbliit

EanHopor

OpuaaH

1 .
bonbwon’
Méc

3eJ16HOIT JIMHKEN OTMeYeH HEDECHBIN 3KBATOP.
a) Kakwue cospe3nusi HaXoAsTCs HaJj TOpU30HTOM B MockBe Gosibie 12 4acoB B TeUeHHE CYTOK?

3
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OrtBer:

v/ Bosunyuwuii

o 3asi

v Ilepceit

v/ Tpeyronbauk

o Ileun

e Bosbrmoit [1éc
Kpurepuit orieHuBaHUs: 3a KaXKblil BEpHBIN oTBeT — 2 Oasuia. Bcero — 6 6aJuios.
3a KaxXKIyo omuOKy cHUMAaeTcs: 2 GaJiia.

6) Kaxkue cozsesius Cosnnne HE nocemaer B BUIMMOM MOJAUYHOM JIBUXKEHUU 110 HEOY !
OTBer:

v/ Bozauunii
e binsHernbr
e Pax
o Tejer
v/ Manmsrit ITéc
e Pribbr
Kpurepuit orieHuBaHMs: 3a KaXKIblil BEpHBI orBeT — 2 Oasuia. Becero — 4 baJura.
3a KaXKIyio OMMOKY CHUMaeTcs 2 basia.
MakcumanbHbIll 0ass 3a 3aganue — 10
Permienne.

a) Jnst Mockssl, pacnosoxkerHoil B CeBepHOM MOJYIIAPUH, CO3BE3/US C CE6EPHbIMU CKIOHEHUSIMHI HAXOJSTCS HaJ[ TO-

pu30HTOM J0J1bIie 12 9acoB; ¢ KHbIMU MenbIne 12 vacoB. Bosuwuwmit, [lepceit, Tpeyronbauk, Pak, Oen u Prich sexxar
HaJ HebecHbIM dKBaTOopoM; 3asi, [lear u Bosbmoit [1éc — mom HuM.

6) Courtile JBUZKeTCs 110 IKIUITHUKE, IIPOXOJIsl Yepe3 30uaKajbhble co3Be3nus. Bosuuunit u Mausrii [Téc gexar ene 1mo-
JIOCHI SKJIUITUKU.

3anauue 3. Bapuanut 2. /lana nutocTparus u3 3JIEKTPOHHOTO ILIAHETAPHUS.

Mepceil - ‘TpeyronsHuk

.

; : OBeH - _
Bo3HW4MiA : PbiOb

EanHopor

i .
bonbwon’
Néc

3eJ16HOIT JIMHMEl oTMeYeH HEOECHBIN KBATOP.

a) Kakue co3se3aust HaxXomaTcst HaJ ropusonToM B Mockse Gosbiie 12 gacos
OTBer:

v Pakx
o 3adr
v Osen
v’ Pricn
o [leun

B Te4dyeHue CyTOK?

e Boubmoii I1éc
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Kpurepuit orieHuBaHUA: 3a KaXKIblil BepHbIN oTBeT — 2 6asuia. Becero — 6 6asios.
3a Kaxk/yio OommbOKy CHEMAETCs 2 Oasiia.
6) Kakue cossesnust Connne HE 1ocermaer B BUANMOM MOJUYHOM JIBUXKEHHHU 110 HEDY?
OrtBer:

v/ Bosanunii

o bBiusnern:

e Pak

o Tejerr

v/ Mansrit TTéc

e Prionr
Kpurepuit olleHUBaHMsI: 338 KaxK/Iblil BepHbIit oTBeT — 2 OaJsia. Becero — 4 6ama.
3a KaxK/yio OommbKy CHEMAETCs 2 Oasiia.
MakcumasabHbIN 6aJiy1 3a 3aganue — 10
Pernenne o anajiornu ¢ Bapuantom 1

3amaume 4. BapwmanTt 1.

a) B ranakruke Mueunsiit ITyrs npumeprno 200 muwumnapios 38631. CKOJLKO JieT moTpedyercs, YTOObl COCUUTATL BCE
3BE3/IbI, €CJIN CIUTATH 110 OTHON 3BE3/e KAXK/IYI0 CEeKyHIY !

OrBeT: 3acunThBaeTCH B Juanasone [6238; 6438|

Kpurepuii olmleHuBaHusi: TOYHOE COBITajieHne oTBeTa — 4 Gasa.

6) Ceerumocth rajakTuku cocrapisger 10! ceerumocreit Cosaia. CKOMBKO SHEPrUH M3JIydaeT 3Ta raJakTHKa 3a IO,
ecian cerumocTh Courana 3.8 - 1026 Br? Onpesiesnre MOPsIOK YHCIA, 3aIIMCAHHOIO B CTAHIAPTHOM BHJIE:

Otset: A - 10% I, re A € [1;10).

Kpurepuii olmleHuBaHuMsi: TOYHOE COBITaeHne oTBeTa — 4 Oasa.

MakcumanbHbI O0ai1 3a 3agaHue — 8

Pemienne.

a) HeoGxoauMOo 1epeBecT CeKYHJIbI B MOJIbL:

200 - 10% ¢

~ 6.34 - 103 .
60 ¢/muH - 60 Mun/4 - 24 9/cyT - 365.25 cyT/TON e

6) CBeTHMOCTD IaJIAKTHKM:
L=10"Ly =10" x 3.8-10% Br ~ 3.8 -10%>" Br.
3a T0J1 U3JIyYaeTCsl IHEPrust
E=L-T=38-10% x (60 c/vun X 60 mun/u-24 a/cyT - 365.25 cyT/rom) ~ 1.2 - 104 JTx.

IIpumenanue. s ynobeTBa BHIYUCICHII TOCTATOYHO BBLIMUCINTD OJHOKPATHO: IMPOIOJIKITEILHOCTE Toa 3.16 - 107 ce-
KYH]I.

Martpuria mapaMeTpoB U OTBETOB K BapuaHTaM 3agaHusd 4.

ITyukT a)
KommraecTBo 386371, KosmaecTBo et KommgecTso net
Ne BapuanTa 9
10 (MuHEIMaTBHOE 3HAYeHHE) | (MAKCHMAasbHOE 3HAYEHHE)
1 200 6238 6438
2 150 4653 4853
3 160 4970 5170
4 170 5287 5487
5 180 5604 5804
6 190 5921 6121
7 210 6555 6755
8 220 6872 7072
9 230 7188 7388
10 240 7505 7705
11 250 7822 8022
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3aganue 5. Bapuant 1.
JlaHb! TapaMeTpPbl TPEX BHECOJTHEUHBIX IIJIAHET, JBUXKYIIUXCS 10 KPYTOBBIM OpOUTAM B OJHOMU IIJIOCKOCTH BOKPYT 3BE3IbI

Tuse 876.

Hazpanne manerst

Pagnyc opburtsr, a. e.

Macca maHeTb
B Maccax IOmurepa

Timze 876 d 0.021 0.33
Tiuze 876 ¢ 0.134 0.74
Timze 876 e 0.345 0.05

10-11 xaaccw

a) YeranoBuTe COOTBETCTBUE MEXKAY INTaHETaMU 1 UX XapaKTEPUCTHUKaMMH.
B smom 3adanuu UCNOAB3YIOMCA HE BCE BAPUAHIMBL, OMEBEMA U3 NEBO20 cm0/L5ua, Heucnoavzosarmvie 6aPUAHMDL NPUBE-

dernl 8 nocaednets Avelike madAUYDL.

OTBer:

Tymze 876 d | Vimeer HamboOIBINYI0 CKOPOCTH JABUXKEHUS 110 OpOUTE
I'muze 876 e
[nuze 876 ¢

Nnmeer HanbobITHI TIEPUOT, IBUKEHUST TIO OpOUTE

Kpurepwnit omeHuBanusi: 1o 2 6aJia 3a KaxKyio BepHyio mapy. Beero 4 6asa.
6) B kakux koHbUrypanusx miaHera ¢ MoxkKeT HaBIIONATHCS C IUIAHETHI €7
OrtBer:
V" HuzkHee coenunenue
e I[IporuBocTostHIE
v/ Haubosbniast BOCTOYHAS 3JI0HIAIUS
e 3amajHas KBaJparypa
Kpurepuit orieHuBaHUs: 3a KaXKIblil BepHbIi orBeT — 1 6asut. Beero — 2 Gasuia.
3a KaXkIyto ommOKy cHuMaeTcsa 1 6aJi.
B) OmpesemnTe OTHOIIEHNE 3HAYEHUI KHHETHIECKOH dHeprun mianeT ¢ u e. OTBET OKPYTJINTE JI0 TEJIBIX.
OrBeT: 3acunThiBaeTCs B quanasone [37; 39)
Kpurepuii orieHuBaHUs: TOYHOE COBIIaJIeHNe oTBeTa — 4 basuia.
r) Bo ckosbko pa3 6osibliie SHEPIUU OT 3BE3JbI HA KAXKJIbIi KBaJPATHBI MeTD IOBEPXHOCTH IIPUXOJUT HA IUIAHETY d

10 CpaBHEHUIO ¢ MianeToit ¢? OTBeT OKPYTJINTE JI0 TEJIBIX.

OtBert: 3acunrbiBaercd B Auanasone [40; 42]

Kpurepuit omeHuBaHMsI: TOYHOE COBIIaJIeHNE OTBeTa — 3 Oasia.

MakcumasbHbIN 6aJs 3a 3aganue — 13

Pemrenne.

a) Ilepuos obparienus Tem 6oJiblie, a OpOUTAIbHAS CKOPOCTH TEM MEHBIIE, YeM JAJIbIIe [JIAHETa OT 3Be3Ibl.

6) ¢ — BHYTDeHHsIsI TI0 OTHOIIEHWIO K € IIJIAHETa, TI09TOMY BO3MOYKHBI COeJIMHEHUsT (BepXHee U HUXKHEe) W HAMOOJIBINIe

QJIOHI'AITUU; IIPOTUBOCTOAHNA U KBaJAPAaTyPbl XapaKTEPHbI /Jjid BHEHIHUX IIJIAHET.

B) st KpyroBoit op6uTh!

1
Ex = -mv? ﬂ,
2 r

e ¥ — PaJuyc opouTel, U o< 1/4/r — opburampaas ckopocts. Torma

me (.74

Ec _ re _ 0134 _
£, = e = 005 5%

Te 0.345

r) IliorHOCT NOTOKA 9HEPrUN o 1/ 2 (3axon obpaTnbIX KBajipaTon). CiesoBaTenbHo,

Fi (re\? (0.134)2 N

F, ra] — \0.021
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3aganue 5. Bapuant 2.

JlaHb! TapaMeTpPbl TPEX BHECOJTHEUHBIX IIJIAHET, JBUXKYIIUXCS 10 KPYTOBBIM OpOUTAM B OJHOMU IIJIOCKOCTH BOKPYT 3BE3IbI
Tuse 876.

Macca mraneTs
Hazpanue nmnanerst | Pamguyc opbutsr, a. e.

B Maccax IOmurepa

Timze 876 d 0.021 0.33
Tiuze 876 ¢ 0.134 0.74
Timze 876 e 0.345 0.05

a) YcraHoBATE COOTBETCTBUE MEXKJY IUIAHETAMHU M UX XaPAKTEPUCTUKAMU. B 2mom 3adanut ucnoab3yomes ne éce 6a-
PUAHBL OMEEMA U3 Ae6020 cmoabua. Heucnoavzosannvie sapuanmo, npusedens, 6 nocaednets avetre mabiuol.
OTBer:

Tnze 876 d Vmeer HAanMeHbINNI TIEPUOJT, JIBUYKEHNS 10 OpOUTe

[nuze 876 e | Mmeer HanbosIbInyio CKOPOCTD JABUKEHHUS 110 OpOuTe
I'muze 876 ¢

KpuTtepuii oltleHUBaHusI: 3a KaxK/IyI0 BepHyIo 1aoy — 2 basta. Beero 4 basra.
6) B kakux koHbUrypanusx IaHeTa ¢ MoxkKeT HAGIIONAThCs ¢ TUIAHETHI d7
OrtBer:
v TIporuBocrosiaue
e Hwuknee coemunenue
v/ BanajHas KBaJpaTypa
e HawubGoJibiiass BOCTOIHAST 3JIOHTAIIHST
Kpurepuit orieHuBaHUs: 3a KaXKblil BepHbI orBeT — 1 6asu1. Becero — 2 GaJuia.
B) Oupeseure OTHOIIEHUE 3HAYCHUI KUHETHIECKOl sHeprun mianer d u ¢. OTBeT OKpyIrJIUTe JIO IEJIbIX.
OrtBer: 3
Kpurepuit onmleHuBaHuMsi: TOYHOE COBITajieHne oTBeTa — 4 Gasa.
r) Bo ckombko pa3 Gosblle SHEPIUH OT 3BE3/bI HA KasKJbI KBAJPATHBIH MeTD MOBEPXHOCTU NPUXOAUT HA IJIAHETY d
110 cpaBHEHUIO ¢ I1aHeroit e? OTBeT OKpyIJIMTe JI0 [EJIbIX.
Ortser: 41
Kpurepuii orieHuBaHUA: TOYHOE COBIAJIEHNE OTBETA — 3 Dasuia.
MakcumanbHbIll 0as1 3a 3aganue — 13
Pemrenue mo anasiorum ¢ BapuanTom 1

3aganue 6. Bapuant 1.
a) Bribepure BepHble yTBEDXKICHUS:
OrBer:
V' 2Kénreiit kapauk — 6ojiee Topsidasi 3Be371a, UeM KPACHBINA CBEPXTUTAHT.
e B Mieunowm IlyTu cymecTByer paccesHHOE CKOILIEHHE BO3pacToM Gojtee 15 muips, Jjiet.
e Camoe 6m3koe K COJTHITY MIapoBOe CKOILIEHHE HAXOJIUTCS HA PACCTOSTHUU MeHee 1.3 mapceka.
v/ 3Bé31BI ¢ Maccoit GOJIbIIE COJHETHON B KOHIIE CBOEH 9BOJIIONNMU MOTYT 00Pa30BLIBATH HEHTPOHHDIE 3BE3IBI.
e CoBpeMeHHBbIE OIITUYECKUE ITPUOOPHI TO3BOJIIOT PACCMOTPETD IIsITHA Ha IIOBEPXHOCTH 3BE3]] HA PACCTOsIHUSIX OoJiee
2.3 xujgomapceka.
v/ HeBOOpYKEHHBIM IJIa30M MOXKHO YBHUIETh HECKOJHKO IaJIaKTHK.
Kpurepuii orieHuBaHUA: 3a KaXK bl BepHBIN oTBeT — 2 6asuia. Bcero — 6 6asuios.
3a KaxKJyio OIIMOKY CHUMaeTcs 2 baJslia.
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1

3Be3/y ¢ HoJtee BBHICOKOI TeMImepaTypoit ¢poTocdepsl.

6) Ormerbre HA N306PAKEHUN
OrtBerT:

Kpurepuit orieHuBaHMs: TOYHOE COBIIaJIEHNE OTBeTa — 1 Gasu.

MaxkcumanbHbIili 6aJL1 3a 3aganue — 7

Perienne.

a) ®@orocdepa KpacHBIX 3BE3] (XOTh TUTAHTOB, XOTh KapJMKOB) XosofHee, deM (orocdepa kénThix 38631 Bpoge Coun-
ma. 15 Mupm Jier npesbimiaoT Bo3pacT Bceesernnoil. Ilpu 3ToM GOJBIIMHCTBO IMIAPOBBIX 3BE3IHBIX CKOILIEHUH [asrakTuKm —
npumepHo eé posecauku (mopsaka 10 muapg ser). Ha paccrogaun 1.3 napceka or Cosnia maxomuresa Oimxkaitmas k Cost-
HeuHoit cucreme 3Be3na — [Ipokcuma IlenraBpa. 30 KujaomapcekoB — TOMEpeYHUK AucKa Harrelr [asakTukum; OJsmekaiimniee
AapOBOE CKOILJIEHUE sIBHO OJINKe. 3BE3MBI COJMHETHOM MACCH 3aKAHINBAIOT KU3Hb OEJIBIMU KapauKamu. HelTpoHHble 3BE31b1
poXKmaroTcd u3 3BE37 ¢ Maccoil He Menblte 8Mg. TekyIue MeTOnbl UCCIEOBAHNS 3BE3IHBIX JUCKOB PabOTAIOT JJIs SIPKUX
OmKafimmx 00beKToB. Ha KMJIONapCceKOBBIX PACCTOSHUIX 9TO IMOKa HEBO3MOXKHO. HeBOOPYKEHHBIM I'1a30M, KaK IIPABHUJIO,
Ha TéMHOM HebGe MoxkHO Habmonarh Lamakruky Augpomenst (M31) u Famakruky Tpeyronbsuuka (M33) B Ceseprom mory-
mapun, a Takke Bosabmoe u Manoe Maremmanoser Obstaka B FOxuoM nostytmapumn.

6) Beso-xkéiras 3Be31a ropsidee, YeM OpaHKeBasl.

3anauue 6. Bapuant 2.

a) BoibGepure BepHbIE yTBEPXKICHUS:

OrtBet:
e KpacHblit Kap/iIK — 0oJiee Topsidast 3Be37a, IeM KEJIThIN KapJiiK.
v B Muteunom IlyTu cymecTByeT mapoBoe CKOILIEHHE BO3PACTOM bojiee 1 MJIp/L JIeT.
v Camoe 6sm3koe Kk CoJTHITy MapoBoe CKOILIEHWE HAXOMUTCs Ha paccTossHuy MeHee 30 KHIOTAapCEKOB.
v/ 3BE3/IBI ¢ MACCO TIOPSIIKA COJTHETHON B KOHIIE CBOE IBOJIIOIMN MOTYT OOPAa30BBIBATEH OEJIbIe KAPJIAKH.
e CoBpeMeHHbBIE OIITUIECKHE TTPUOOPHI MO3BOJISIIOT PACCMOTPETH IIATHA Ha TIOBEPXHOCTHU 3BE3]T HA PACCTOSHUAX OoJiee

10 xumirorrapcekos.

e HeBoopy»KEHHBIM TJIa30M MOXKHO YBHJIETH OKOJIO CTa TaJIAKTHUK.

Kpurepuit orieHuBaHUs: 3a KaXK bl BepHBIN oTBeT — 2 Oasuia. Bcero — 6 6ajuios.

3a KaXKIyio OMMOKY CHUMaeTcs 2 basia.

M306parkenne: Stargazing Ireland. — https://stargazingireland.com/astronomy-targets/stars-constellations/binary-stars/
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6) OrmerbTe Ha M300paXKeHNN 3Be3Ly ¢ GoJiee BBICOKOI TeMmepaTypoit dotocdepsr.

OTBer:

Kpurepuit orieHuBaHMs: TOYHOE COBIIaJIEHNE OTBeTa — 1 Gasu.
MaxkcumanbHbIili 6aJL1 3a 3aganue — 7
Pemtenue o anajsiorum ¢ BapuanTom 1

3amauume 7. BapwmanTt 1.

ﬂaHLI SHaAYCHUA MaCC BHECO/JIHCYHBIX IIJIaHET 1 3Bé3,IL, BOKPYT KOTOPBIX 3TU ILJIAHETHI JIBUZKYTCA.

Macca 3Be31b1 Macca mianerst
Hazpanune mianerst
B maccax Cousiana | B maccax FOmurepa
CoRoT-1 b 0.95 1.03
CoRoT-2 b 0.97 3.28
HAT-P-1b 1.13 0.53
HAT-P-9b 1.28 0.78
KELT-3 b 1.28 1.46

a) OrHolleHre MacChl KaKoil IIAHETHI K Macce 3Be3Jbl HauboJibiee?
OrtBer:

e CoRoT-1b

v CoRoT-2 b

e HAT-P-1b

e HAT-P-9b

e KELT-3 b

e HeBo3MOXKHO OIpeIe/uThb
Kpurepuii orieHuBaHMUs: TOYHOE COBIAJICHNE OTBETA — 3 Dasuia.
6) V Kakoii IIaHeTsl HAaOOJIbINAs CPEHSIA IOTHOCTE?
OrtBet:

e CoRoT-1b

e CoRoT-2 b

e HAT-P-1b

e HAT-P-9b

e KELT-3 b

v HeBO3MOXKHO OnpeenThb
Kpurepuit orieHuBaHMUs: TOYHOE COBIIaJIEHNE OTBETAa — 2 Dasuia.
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Jlanbl 3HAYEHNUS PAIIYCOB OPOUT HEKOTOPBIX IJIAHET U PAJNYCOB 3BE3[, BOKPYT KOTOPBIX ITU IJIAHETHI IBUKYTCS.

Pauyc opbuTnr Panyc 3Be3ant
Haszsanue mianeTsr

IaHeTH B a. e. | B paauycax CosHIla
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

B) Ilpu HaburoeHny ¢ KaKoil IUIAHEeTHI BUAMMBIH YIIOBOH pa3Mep 3Be3Jbl Oy1eT HANOOJIbIIIM ?
OTBerT:

v CoRoT-1b

e CoRoT-2 b

e HAT-P-1b

e HAT-P-9b

e KELT-3 b

Kpurepuit orieHuBaHUA: TOYHOE COBIAJIEHNE OTBETA — 3 Dasuia.

r) HasBanus 5K30IUIaHET COCTOSAT U3 HA3BAHWIT 3BE3]l, BOKPYI' KOTOPBIX OHU OODAINAIOTCS, U JIATUHCKUX OYKB-HHJEKCOB.
Yro 3naunT UHAEKC «b» B HA3BAHUIX SK30ILIAHET?!

OrtBer:

v/ DTO nepBble OTKPBITHIE WU OJIMKANIITE K CBOMM 3BE3/IaM 9K30IJIAHETHI.
e «b» 3HauuT big (6osbmIoil).

e IlH/eKChl TPUCBAMBAIOTCS CJIYYAMHBIM 00PA30M.

e «b» 3HaumT bright (sapkuii).

Kpurepuit omeHnBaHuMsI: TOYHOE COBIIaJIEHNE OTBeTa — 2 OaJsa.

) Cpasnure Bec Jema Ha nosepxuoctu mianersl CoRoT-7 b (macca pasua 7 maccam 3emuin, paauyc pasen 1.6 pajuyca
3emuin) ¢ BecoM ropbaToro KUTa Ha IoBepxXHOCTU MaJioi mwianersl asuiana (macca 0.00003 macent 3emun, paguyc 0.04 pau-
yca 3emumn). Macca siema cocrasisier 3 Kr, macca ropbaroro kura cocrasisier 30 rous. I3secTHo, 4ro yckopenue ¢cBOGOIHOIO
[aJIEHUs] IPSIMO IIPOITOPIMOHAIBHO MACCe TSTOTEIOIIEro Tejia U 0OpaTHO IIPOITOPIMOHAIBHO KBaIpaTy ero pasauyca. Ilpu pac-
qére meauTe MeHbIUI Bec Ha Oosbmuit. OTBET OKpYyIJIMTE JI0 MeCATUTHICSIIHBIX.

Ortsert: 0.0146

Kpurepuii orieHUBaHUA: TOYHOE COBIAJIEHNE OTBETA — 3 Dasuia.

MakcumanbHbIll 0as1 3a 3aganue — 13

Permienne.

a) IMocrosmmpiit MuoxuTens My, /Mo 0MHAKOB TS BCEX CTPOK, MOITOMY He Hy?KHO MPHBOJUTH MACCHI K OJIMHAKOBBIM
€JINHUATIAM — JOCTATOYHO CPABHUTDH OTHOIIEHUS 3HAYECHUI Mp/ M, B Tabume.

a) Panuycel wianer HenssectHbl. OIEHUTD IUIOTHOCTH HE HOJLY IUTCS.

6) Yrosoit pasmep 0 « R, /a. Kak u B npeapiaymeM Bompoce, He Hy?KHO MPUBOJATH PA3MEPHI U PACCTOSTHUSI K OJIMHA-
KOBBIM €JIMHUIIAM — JOCTATOYHO CPABHUTH OTHOIIEHNS 3HAYEHUN B TabJIHIIe.

B) Ilo npussiToii HOTarMu HHJEKC «by» 0BO3HAYAECT NEPEYI0 MOATBEPKIEHHYIO IJIAHETY Y JIQHHOM 3Be3/bl (Mam GimKaii-
LIYIO, €CJIU U3BECTEH HOPSIZIOK); najee — «C», «d», ...

r) Yekopenme ceobomnoro nasenns ¢ o< M /R? (npsimo ykazano B yciosun):

7
8CoRoT-7b = T 5380 ~ 2.734¢w,

3-107°
g= OOTg@ = 001875g@

3ech gg — YCKOPeHHe CBODOOIHOIO IIa/I€HNsI HA IIOBEPXHOCTH 3eMJIH, KOTOPOE, BIIPOYeM, HE IIPUIONTCS; MOYKEM PACCMAaT-
pUBATH €ro Kak HEeKHe «yCJIOBHBIe euHUIbl». Bec P = mg, rne m — macca Tesa. Mimem orHomenue MeHbIIEro K OOJIbIIEMY:

Poew _ 3-2.734
Pewr  30000-0.01875

~ 0.0146.
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3aganme 7. Bapuaunt 2.
JlaHb! 3HAYEHHUST MACC BHECOJIHEUHBIX IJIAHET U 3BE3]I, BOKPYT KOTOPBIX TU ILJIAHETHI JBUKYTCSI.

Macca 3Be3711bI Macca mtaHeThb
Hazpanwue mianerst
B Maccax Couania | B Maccax FOmurepa
CoRoT-1 b 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

a) OrHomeHre MACCHI KAKOi IUTAHETHI K MaCCe 3B€3/[bl HAMeHbIee !

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

o HeBo3MOXKHO OIIpeJIe/TUTD

Kpurepuii orieHuBaHU: TOYHOE COBIAJICHIE OTBETA — 3 Dasuia.

6) V Kakoil IIaHeThl HauOOJIbIAs CPEHSI IOTHOCTD?

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

v HeBO3MOXKHO OnpeienThb
Kpurepuit orieHuBaHMUs: TOYHOE COBIAJIEHNE OTBETa — 2 Dasuia.

Jlanbl 3HAYEHUS PAIYCOB OPOUT HEKOTOPBIX IIAHET W PAJMYCOB 3BE31, BOKPYT KOTOPBIX ITU IJIAHETHI JBUKYTCS.

B) Ilpu nabimojennu ¢ Kakoii IJIAHEeThl BUAUMBIA YIVIOBOH pasMep 3Be3/bl OyJeT HAUMEHbIIUM !

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

Pauyc opbutnr Panyc 3Be3ant
Haszpanue mianeTsr

IIaHeTH B a. e. | B paguycax 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

Kpurepmuii orieHUBaHUA: TOYHOE COBIIAJIEHNE OTBETa — 3 Dasuia.

1") Hazpanus sx30miaHeT cocTosaT U3 Ha3BAHUMA 3Bé3)1, BOKDPYT' KOTOPbIX OHMN 06pama}0Tc5{, 1 JIATHUHCKUX 6yKB—I/IH‘£LeKCOB.

Yro 3naunT NHIEKC «b» B Ha3BaHUAX K30ILIAHET?

OTBer:

v/ DTO TepBbIE OTKPHITHIE WU OJIMKAKIIIE K CEOMM 3BE3/1aM SK3O0ILJIAHETHI.

e «b» suagur big (60sb1ION).

[ ] HHﬂeKCbI IIPpUCBauBaIOTCA CJIy‘IafIHLIM O6paBOM.

e «b» 3HauuT bright (spxuii).

Kpurepuit orieHuBaHMUs: TOYHOE COBIAJICHNE OTBETAa — 2 Dasuia.
1) Cpasuute Bec okyHs Ha nosepxuoctu mwiadersl CoRoT-7 b (macca pasua 7 maccam 3emun, paguyc paBed 1.6 pajuyca
3emumi) ¢ BecoM ropbaToro Kura Ha TIOBEPXHOCTH KapankoBoit mranerst Llepepa (macca 0.00016 macest 3emum, pagumye 0.07 pa-
nuyca 3emsn). Macca OKyHsl cocTaBjsier 3 Kr, Macca ropbaroro Kura cocrasiger 30 ToHH. VI3BECTHO, YTO YCKOPEHHUE CBO-

6OLLHOI‘O IIaJeHusd IIPAMO IIPOIIOPIUOHAJIBHO MacCCe TArOTCIOIIETO TeJjia 1 06paTHO OPONOPIIMOHAJIBHO KBaJIpaTy €ro paauyca.

IIpu pacuére menure Menbmuii Bec Ha Oosbinmit. OTBET OKPYTVIUTE O JECITUTHICSIHBIX.

OTsBer: 0.0084
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Kpurepmnii orieHUBaHUA: TOYHOE COBIIAJIEHNE OTBETA — 3 Dasuia.
MakcumanbHbIl Oas1 3a 3aganue — 13
Peurenue o anasiorum ¢ Bapuadtom 1

3aganue 8. Bapwuant 1.
Ha6monarens B Cankr-IlerepGypre (mmupota 60° c. 111.) yBUIEN B HATIPABJIEHAN FOra 3B€3/1y Ha BbICOTE 5° HaJl TOPHU30HTOM.
OrBerbTe Ha BOIIPOCHL.
B amom 3adaruu ucnoav3yomes ne 6ce 8apuatmos, 0Meema u3d npagozo cmoabua. Heucnoavzosanmnoie sapuarmot npuee-
derwv, 8 nocaednels Auelike madAuybL.

OTBerT:
a) Moxer i 9Ta 3Be3/a ObITh HeBocxosmed st Cankr-Ilerepbypra? Her
6) Moxer i 912 3Be31a ObITh Hezaxousmeil as Cankr-Ilerepbypra? Her
B) Moxno jin yBuzers 91y 38e31y Ha CeBepHoM mojioce? Her
Ha
Henocrarouno gaHHBIX

Kpurepuii orieHuBaHMUs: TOYHOE COBIAJICHNE OTBETA — 3 Dasuia.

r) Oupezenure BbIcOTY Takoil 3Be3pl i Habmogaress Ha CesepaoM nosoce. OTBET BBIPA3UTE B IPaycax, OKPYIVIATE
JIO TIEJIBIX.

OtrsBert: -25

Kpurepuii orieHuBaHMUs: TOYHOE COBIIAJIEHNE OTBETA — 3 Dasuia.

MaxkcumanbHbIll 6aJ11 3a 3agaHnue — 8

Permienne.

a) Eé xe nabiuonanu ua Beicore > 0°.

6) Haburonaemas 3e3/1a BUHA HU3KO Ha IOTe, 3HAYWT, HE OTHOCUTCS K HezaxoismuM. OHa 3aBeJOMO 0XKHee HeGeCHOro
9KBaTOpa, BhIcoTa KoToporo mocruraer 90° — 60° = 30° maj Toukoii ora. [Ipum sToM cBeTmIa Ha HEOECHOM KBATOPE BUIHBI
HaJI, TOPU30HTOM BCETO MOJIOBUHY CYTOK.

B) 3Be3ja pacnoJiaraercs oxkHee HebGecHOro sksaropa, B HOxkuoM mosyimapun Heba.

r) Beicora 3Be3upl B BepxHeil kyabmunanuu 1 = 90° — ¢ + 6 = 5°, rae ¢ = 60° — mmpora Cankr - IlerepBypra, 6 —
ckJiorenne 3Be3bl. Orciomga 6 = 25°. Ha CeBepHOM 110J110CE BBICOTA 3BE3/bI paBHA €€ CKJIOHEHMUIO.

Martpuria mapaMeTpoB U OTBETOB K BapHaHTaM 3aJaHu4d 8.

ITyHKT T)

Ne BapuanTa h,° 0,°
1 5 -25
2 6 -24
3 7 -23
4 8 -22
5 9 -21
6 10 -20
7 11 -19
8 12 -18
9 13 -17
10 14 -16
11 15 -15
12 16 -14
13 17 -13
14 18 -12
15 19 -11
16 20 -10
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3aganue 9. Bapwuant 1.
Kak usBectHo, B 1929 roay Dapun Xab0s1 oTKpbLI paciuperue BcesieHHO#. 3aKOH, KOTOPBIi BIIOCJIEICTBUN OBbLI Ha3BaH
B €I'0 Y€CTb, CBSI3BIBACT PACCTOSHHE ¥ JI0 JAJIEKOI TaJIaKTUKH U CKOPOCTh U €€ yIaJeHnusl OT HabJIIoIaTest:

v = H()T’,

rie Hy = 70(xm/c)/Muk — HEKOTOpas KOHCTAHTA, OJUHAKOBAs JJisl BCEX TOYEK BCEeJICHHON B JAHHBIA MOMEHT BPEMEHH.

a) C Kakoii CKOPOCTBIO yJaJIsieTCs OT 3eMJIM IaJIaKTUKa, Haxosinascsa Ha paccroguun 12 Muk? OTser BoIpasuTe B KM/,
OKPYTJIUTE IO IEJIBIX.

OrtBet: 840

Kpurepuit omeHuBaHus: TOYHOE COBITaJIeHNE OTBeTa — 3 OaJsiia.

6) HerocpeIcTBEHHO CKOPOCTD YIATE€HNsI MFAJIAKTUK U3MEPUTh He TOJIYyJUTCs, I09TOMY ACTPOHOMBI HABIIIONAIOT CMEIIEHIe
CIIEKTPAJIbHBIX JIMHUI B U3JIyYeHUHN ITUX FaJakTuk — momgodbue 3ddekra ommepa, m3-3a KOTOPOro MbI CJIBIIINM H3MEHE-
HU€ YaCTOTHI 3ByKa, M3ABAEMOr0 JIBIKYIINMCS aBToMobmieMm. KpacHoe cMmelnenne z CBA3aHO CO CKOPOCTBIO U YIAJEHUS
raJlakK TUKU:

v
z=—-,
c

rze ¢ = 300000 km/c — ckopoctb cBeta. Oupezenure CKOPOCThb yajleHnsl rajJakTuku Ry ¢ kpacubiM cMernenueM z = 0.05.
OtTBeT BbIpa3uTe B KM/C, OKPYIVIMTE [0 LEJIbIX.

OtBert: 15000

Kpurepuit omeHnBaHusI: TOYHOE COBITaJieHne oTBeTa — 4 Gasa.

B) Oupenenure paccroguue 1o rajaktuku Ri. OTBer BbIpasuTe B Meranapcekax, OKPYIJIUTE JI0 IE/IbIX.

OrBer: 3acunThBaeTcd B uanasone [210; 220]

Kpurepuii onmleHuBaHusi: TOYHOE COBITajeHne oTBeTa — 4 Oasa.

MakcumanbHbIll O0as1 3a 3aganue — 11

Pemienne.

a) Tlo manHoit dopmyse vy = Hy -7 =70 (km/c)/Muxk - 12 Mk = 840 km/c.

6) Ilo naxnoit dopmyne ve =z - ¢ = 0.05- 300000 km/c = 15000 KM/ c.

Vg 15000 km/c

B) ITo JTaHHOI cbopMyne r = H_o = W ~ 214 Muxk.

Martpuria mapaMeTpoB U OTBETOB K BapHaHTaM 3agaHud 9.

N r, Mok V1, KM/C z Vg, KM/C r’, Mk r’, Mg
BapuaHTa (MuH. 3HaUEHHE) (Makc. 3HaueHue)
1 12 840 0.05 15000 210 220
2 10 700 0.06 18000 253 263
3 11 770 0.07 21000 296 306
4 13 910 0.08 24000 339 349
5 14 980 0.09 27000 382 392
6 15 1050 0.01 3000 40 46
7 16 1120 0.11 33000 467 477
8 17 1190 0.12 36000 510 520
9 18 1260 0.13 39000 553 563
10 19 1330 0.14 42000 596 606
11 20 1400 0.15 45000 639 649
12 21 1470 0.05 15000 210 220
13 22 1540 0.06 18000 253 263
14 23 1610 0.07 21000 296 306
15 24 1680 0.08 24000 339 349
16 25 1750 0.09 27000 382 392
17 26 1820 0.1 30000 425 435
18 27 1890 0.11 33000 467 477
19 28 1960 0.12 36000 510 520
20 29 2030 0.13 39000 553 563
21 30 2100 0.14 42000 596 606
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3agauwme 10.

VYcraHOBUTE COOTBETCTBUE MEXKIy Ha3BaHUSIMU 3(P(MEKTOB U UX BO3SMOXKHBIMU IIPOSIBJICHUSIMHU.

B amowm 3adanuu kastcdomy 6apuanmy u3 Ae6020 CMOAOUG COOMBEMCMEYEM POSHO 00UH BAPUGHM, U3 NPABO20 CIMOAOUQ.
Omeemovt npusedenvl HUMHCE 8 HYHCHOM TOPAJKE.

OrtBer:
ITosiBieHne KOHIEHTPUIECKUX OKPYZKHOCTEN B (DOKATHHOMN ILIIOCKOCTH
Hudpaxmus csera
[Ipy HADJIIOIEHUH TOYEYHBIX OObEKTOB
ITorsiomenne . .
VMeHbIleHre HADIOMAEMOI SIPKOCTH 3BE3],
cBeTa
Wsmenenne BUIMMOTO TOJIOXKEHUS 00bEKTa OTHOCUTEIBHO YIAJEHHOTO
ITapasutakc
dona TIpu CMEIEHNN TOYKHN HAOJIOICHUST
Armocdephas VBejimdyeHre BBICOTHI CBETHJIA 33 CUET MPEJIOMJIEHUs B aTMocdepe
pedpakius CBETOBBIX JIydei

Kpurepuii olleHUBaHusI: 338 KaxK/Iblii BepHbIit oTBeT — 2 Oasia. Becero — 4 6asa.
3a KaxKJIyio OIIMOKY CHUMaeTcs 2 baJsiia.
MakcumaJsbHbBIN 6aJijl 3a 3aganne — 8
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