B3JET

OBPA3OBATE/IbHbIA
UEHTP

BCEPOCCHUHCKASI OJITUMITHA IA IKOJIBHUKOB
IO ACTPOHOMMH
2020-2021 YYEBHBIN 'O

MOCKOBCKAS OBJIACTH
IIKOJILbHBIN DTAII

9 kiace

1. 4 3ananus no 2 BapuaHTa
2. 4 3amanus no 8 6awtoB B cymme 32 Gata

OO0palieHre K y4aCTHUKAM:

YBaxaeMblil y4aCTHHK!

ACTpPOHOMWSI OJTHH M3 CAMBIX 3aXBaTHIBAIOIINX W MHTEPECHBIX MPEJIMETOB B ITKOJIBHON
nporpaMmme. OOBEIUHSIIONIUN B cebe OOJBIIOEe KOJMMYECTBO 3HAHUWA. A OJUMIIMANA TI0
ACTPOHOMHH - XOPOUIHIA CITOCOO pa3BUThH CBOM 3HAHUS U CIOCOOHOCTH M y3HATH MHOTO HOBOTO
Y MHTEPECHOTO.

Heo0xoauMo MOMHHTB, YTO B OJIMMIIHA/IE BAXKHO PEIICHUE 3a7a4YH, a HE MPABHIbHBIN
oTBeT. MOXHO JaBaTh HEIMOJHBIE OTBETH K 3aJadye, W OSTO TOXKE YaCTUYHO OyIer
3aCUMTHIBATHCS, €CIIM BAIIH MTPEIIIOI0KEHUS BEPHBL. | TaBHOE MPOOOBATH.

KenaeMm Tebe ycriexoB pH pelICHUH 3aJaHui !
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B3JIET

OBPA30BATEJIbHbIA
UEHTP

1. Actponomus
2. 3amanue Nel - Kak manexo no Mapca?
3. MaxkcuMaiibHOE KOJIMYECTBO 0aIoB 3a 3aJaHue - 8 0aUIOB
4. BapwuanTt Nel
a. YcioBue:

Puc.1 Cendwu dotorpacdusa mapcoxoga “fobonbiTctBo” Ha Mapce B 2017 roay.
B nocnegHune rogbl Ha Mapc Obino oTnpaBneHo 6oMbLLIOe KONMMYECTBO MapCOXOAO0B,
KOTOpble 3aHMMalTCA UCcreaoBaHMEM TMOBEPXHOCTU “KpacHoW” nnaHetbl. CurHansl,
oTnpaBnsiemMbie annapataMmy MO pPagMOCBSA3UN, PacCnpPOCTPAHAITCA CO CKOPOCTbIO CBeTa.
MN3BecTHO, 4TOo cBeT oT ConHua go 3emnm maget 500 cekyHa, a curHan oT mapcoxoga [o
3emnu - 10.6 MUHYTBI.

CnpaBo4Hble AaHHbIE:
CpepaHee pacctosHune oT Mapca go ConHua coctaensiet 1.5 a.e.
Op6uTtbl 3emnn n Mapca cunTtaTb KPYroBbIMY U fieXaLnuMm B O4HOM NITOCKOCTH.

6. Bonipocbl

1) Onpepenute paccTtosiHne ot 3emnu o Mapca, B MOMEHT nepegaudn
curHana ¢ mapcoxofa, B MIH. KUITOMETPOB. (KpaTKUM YUCIEHHbIN
OTBET)

2) Onpepgenute pacctosiHe go Mapca B a.e. ¢ TOYHOCTbIO A0 OECAThIX
gonen. (KpaTkui YUCHEHHBIN OTBET)

3) OnpepenuTte CKOpPOCTb CUrHamna, OTNPaBMEHHOrO C Mapcoxoga Ha
3eMnto B TbIC. KM B CEKyHAY (KpaTKUN YNCMEHHbIA OTBET)
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B3JET

OBPA3OBATE/IbHbIA
UEHTP

4) [anbwe unu 6nmxe kK 3emne yem ConHue Haxoguncs Mapc B MOMEHT
nepegadn curHana. (Bolbop ogHoro m3 Heckonbkux: Oanbwe, Ha
paBHOM paccToaHun, bnnke)

B. OTBeTHI

1) 191 MAH. KM. - 2 6anna (TOYHOCTb +2)

2) 1.3 a.e. - 3 6anna (To4yHocTb 0.1)

3) 300 TbIC. KM B cekyHAy - 2 6anna (TOYHOCTb +2)
4) Oanbwe -1 6ann

r. PeweHne:

1 a.e. coctaBnsgeT 150 mnH.kM. 3a ogHy cekyHay ceeT npoxoaut 150 mnH km / 500 ¢ =
300000 km. 10.6 MuHyTbI = 636 cek. 310 B 1.272 pasa npeBbILLAET BPEMS, KOTOPOE HYXHO
cBeTy, 4YTobObl NponTK pacctosiHve B 1.a.e oT ConHua Ao 3emnu, a 3Ha4uT U PaccTosiHue
Oypet npeBbiwaTh B 1.272 unu okpyrineHHo B 1.3 pasa paccrosHue ot 3emnu go ConHua. U
pacctosHue B kunomeTtpax go Mapca 6yget 1.272*150 = 191 MAH. KM.

ABTOp 3agauu: UrHaTbes B. b.

N3o06paxeHne
https://apod.nasa.gov/apod/image/1711/Selfie Curiosity 3577.jpg
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B3JET

OBPA30BATEJIbHbIA
UEHTP

1. AcrtpoHomust
2. 3apanue Nel - Kak manexo no Mapca?
3. MakcuMalIbHOE KOJIMYECTBO 0aJI0B 3a 3aJaHue - 8 0aI0B
4. Bapuant No2
a. YcioBue:

Puc.1 ®doTtorpadus ¢ mapcoxoaa “bnaronpusatHas Bo3MoXHOCTL” Ha Mapce B 2009

rogy.

B nocneaHune rogbl Ha Mapc Obino oTnpaBneHo 6OMbLIOe KONMMYECTBO MapCOXOAO0B,
KOTOpble 3aHMMAalKTCA WCCreaoBaHMEM MOBEPXHOCTM “KpacHow” nnaHeTbl. CurHansl,
oTnpaBnsemMblie annapataMmy MO pPagMOCBSA3UN, PacCnpOCTPaAHAITCA CO CKOPOCTbIO CBeTa.
MN3BecTHO, 4TOo cBeT oT ConHua go 3emnn maget 500 cekyHa, a curHan oT mapcoxoga go
3emnu - 0.11 vaca.

CnpaBoYHble AaHHbIE:

CpeaHee pacctosHune oT Mapca go ConHua coctaensiet 1.5 a.e.

Op6uTtbl 3emnn n Mapca cunTtaTb KPYroBbIMY U fieXaLnuMm B O4HOM NITOCKOCTH.
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6. Bonpocsbl

1) Onpegenute pacctosiHue ot 3emnu o Mapca, B MOMEHT nepegayv
curHana c Mapcoxoga, B MIH. KAMOMETPOB. (KpaTKUA YUCMEHHbIV
oTBET)

2) Onpegenute pacctoaHne oo Mapca B a.e. C TOYHOCTbIO 4O OECATbIX
aonen. (KpaTkui YUCHEHHBIA OTBET)

3) Onpepenunte CKOPOCTb CUrHama, OTMNpPaBfiEHHOr0 C Mapcoxoga Ha
3emnito, B TbIC. KM B CeKyHAY (KpaTKU YNCMNEHHbIN OTBET)

4) [anbwe nnn 6nmxke k 3emne yem ConHue Haxoguncs Mapc B MOMEHT
nepegadn curHana. (Belbop ogHoro ua Heckonbkux: Hdanbwe, Ha
paBHOM paccTosiHuu, Bnvxke)

B. OTBETHI

1) 119 MAH. KM. - 2 6anna (TO4YHOCTb +2)

2) 0.8 a.e. - 3 6anna (touHocTtb 0.1)

3) 300 TbIC. KM B cekyHAy - 2 6anna (TOYHOCTb +2)
4) bnnxke -1 6ann

r. PeweHne:

1 a.e. coctaBnsgeT 150 mnH.kM. 3a ogHy cekyHay ceeT npoxoaut 150 mnH km / 500 ¢ =
300000 km. 0.11 yaca = 396 cek. 310 B 0.792 pasa MeHbLLEe BPpEMEHU, KOTOPOE HYXXHO CBETY,
yTobbl MponTK pacctosHme B 1.a.e oT ConHua oo 3emnu, a 3Ha4MT U paccTosiHue byaet
coctaenate 0.792 wnu okpyrneHHo B 0.8 pasa pacctosiHus ot 3emnm go ConHua. U
pacctosHue B kunomeTtpax go Mapca 6yget 0.792*150 = 119 MAH. KM.

ABTOp 3agauu: UrHaTbes B. b.

N3o06paxeHne
https://apod.nasa.gov/apod/image/0908/blockmars opportunity big.jpg
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Puc.1 MNpoekT JlyHHoM 6a3bl, HAPUCOBAHHbIN XYO0XHUKOM
KocmoHaBThEl BegyT OHMNawmH TpaHcnaumio Bocxoga ConHua. N3BecTHo:

B3JET

OBPA30BATEJIbHbIA
UEHTP

AcTpoHOMHUS

3amganue No2 - OHIIaiiH TpaHCIAIUs

MaxkcuMaIbHOE KOJIMYECTBO 0AJIJIOB 3a 3aJaHue 8 0ayIoB
BapuanTt Nel

a. Yciosue

B Hepanekom 6yaywem k 2030 rogy “Pockocmoc” nnaHnpyeT CTpOMTENbCTBO NyHHOW 6a3sbl 1
nyHHon oGcepBaTtopun. lNpegctaBum, 4To Onst yoobcTBa CBA3U CTAHLUMIO pasMecTunv B
LeHTpe Bugumoro ¢ 3emnu nonywapus JyHel.

~

a. Ha Hebe 3emnu mbl BugmMm ConHue Kak ANCK, U ero yrrioBon pasMep COCTaBMseT Mo
rpagyca.
b. TMpomomkMTENbHOCTL COMHEYHbIX CYTOK Ha 3emne cocTaBnsieT 24 yaca
c. Opbutbl 3emnu Bokpyr ConHua u JlyHbl BOKpYr 3emnu - Kpyrosble
OnpepenuTe:

©. Bonpocsbl

1. Ckonbko BpeMeHM B MuHyTax OGygeT npogorkartbCs 3Ta TpaHCMAUMSA, ecriv oHa
HauMHaeTCs C NOsBreHUs BepxHero kpas gucka ComnHua u 3aKkaH4YMBaeTCss B MOMEHT
OTpbIBa HWXHero kpas aucka ConHua oT BUANMMOro ropusoHTa JlyHbl? (KpaTkuin BBOA)

2. MoXHO nn Ha 3Ton NyHHoN 6a3e HabnwaaTe 3axon 3emnu 3a ropnsoHT JyHbI? (BbIGOp
N3 BapMaHTOB Aa Uin HeT)

3. Ckornbko YyacoB OygeT npoaomkaTbCa HOYb Ha 3TOM NyHHOW 6ase? (kpaTkuin BBOA)

© 0B B8 &

olympmo.ru @olymp_mo Jolympmo Jolympmo @olympmo



B3JET

OBPA3OBATE/IbHbIA
UEHTP

4. Ckonbko HabnopaTtenbHblX YacoB OyaeT B pacnopsiXeHUU MyHHbIX acTPOHOMOB Ha
3TOM NyHHOM 6a3e 3a OA4HM ComnHeYHble CyTku Ha JlyHe? (KpaTkuii BBOA)

B. OTBETHI
1. 60 muHyT - 3 6anna, 55 MuHyT - 2 6anna (TOYHOCTb 2 MUHYTbI)
2. Het -1 06ann,
3. 354 vyaca - 2 6anna, 328 yacos - 1 6ann (To4yHOCTb 5 YacoB)
4. 708 yacos - 2 6anna, 655 yacos - 1 6ann (To4yHoCTb 5 YacoB)

r. PeweHne
lMepBoe, YTO HEOOXOOUMO YCTAHOBUTL YrnoBon pasmep CornHua Ha Hebe JlyHbl - OH
Tak Xe, kak n Ha 3emne, coctaBut 0.5°, nockonbky pacctosHue oT JlyHbl 4o 3emnu
MHOro meHblie 4yem oT 3emnu ao ConHua. [anee BCMOMHUM, 4TO C 3eMnn Mbl
Habnogaem cmeHy JlyHHbIX a3 ¢ nepuogom 29.5 pgHen. OTO M ecTb
NPOOOIKNTENBHOCTb COJTHEYHBIX CYTOK Ha JlyHe. Mbl HanpsMyto ¢ 3eMnu Bugum, Kak
nepemMeLlaeTcsl rpaHuLa OHS M HOYM (OHa HasbiBaeTcsa - TepMmuHaTop) Ha JlyHe.
CrniegoBatenkbHO, NOMNHbIA Kpyr B 360° TepMUHATOP NpoxoguT 3a 29.5 AHeN nnmn okono
12° B 3eMHble CONHeYHble CyTku, unu xe 0.5° B yac. PoBHO Ha cpeaHui pasmep ancka
ConHua. 3Haunt Bocxoa ConHua oyget anutbesa 1 yac nnu 60 muHyT. TakoBa byget
NPOAOIMKUTENBHOCTb TPAHCAALMMN.
BTopown Bonpoc 3agaynM MMeeT OAHO3HaYHbIA OTBET - HeT. [leno B TOM, 4YTO AOns
3emHoro Habntogatens JlyHa noBepHyTa k 3emne ogHOWM 1M TOM XXe CBOEW CTOPOHOM.
CrnepoBatenbHo, 3eMnist BUCMT NMOYTM B OOHOM M TOM € MecTe Ha Hebe JlyHbl ons
HabnogaTensa ¢ noBepxHOCTH JIyHbl.
TpeTun BOMPOC - HOYb ANMUTCS MOMOBUHY JNYHHbIX COMIHEYHbLIX CYTOK, noka ConHue
HaxoguTCcs nNog ropu3oHTOM - 310 29.5*24/2 = 354 yaca.
YeTBepTbI BONPOC - HabnogaTb 3Be3gHoe Hebo Ha JlyHe MOXHO Bce BpeMsi. Tam HeT
aTMocdepsbl, a, CrnegoBaTenbHO, 3Be3a4bl BUAHbBI M AHeM psgoM ¢ ConHuem. MNoatomy
HabMaeHNa MOXXHO BECTM U OHEM, U HOouYblo. CrniegoBaTenbHoO, 3T0 OyaeT 29.5%24 =
708 yacoB 3a 0gHU COMnHeYHble CyTKM Ha JlyHe.
Bo3MOXXeH BapuaHT peLLeHmns, rae y4eHNK NPOAOIDKUTENBHOCTbL COMHEYHbIX CYTOK Ha
JlyHe BO3bMET paBHbIM Nepuoay obpalleHus JlyHbl BOKpyr 3emnu - 27.3 gH4, 370 gact
CKOpPOCTb ABWXeHna TepmuHaTopa B 0.55° 3a uyac. Yto HeBepHO, Tak kak JlyHa
asmxeTtca Bmecte ¢ 3emnen no opbute Bokpyr ConHua. B atom cnyvae oTBeThl
N3MEHATCS, U CTaHYT Cnegylwmnmmn: Bocxos - 55 MUHYT, NpogormKNTenbHOCTb HOYM
328 yacoB, NPOAOIKUTENBHOCTE BpeMeHN HabnwgeHun - 655 yacos Toraa 1 NyHKT
oueHuMBaeTcs u3 2 OamnoB, 2 Tak xe w3 1 OGanna (OH He 3aBuMCUT OT
NPOAOCIKUTENBHOCTN CONMHEYHbIX CYTOK Ha JlyHe), 3 u3 1 6anna n 4 n3 1 Ganna.
NToroeas makcMmanbHas OueHKa Npu npaBuiibHbIX pacdeTax 6yaeT 5 6annos.

ABTOp 3agauu: KysHeuos M. B.

N3o00paxeHne:
https://upload.wikimedia.org/wikipedia/commons/4/40/Lunar base concept drawing s78 23252.ijpg?uselang=ru
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B3JET

OBPA3OBATE/IbHbIA
UEHTP

1. Acrponomus
2. 3ananue Ne2 - OHitaliH TpaHCIAIMS
3. MaxkcumaibHOE KOJINYECTBO 0aUIoB 3a 3ajaHue 8 0aJUIOoB
4. Bapwuant No2
a. Yciosue

B Hepanekom 6yaywem k 2035 rogy “PockocMoc” nnaHnpyeT CTPOMTENBLCTBO NyHHOW 6a3sbl 1
nyHHon obcepatopun. lNpeacrtaBum, 4to Ana ynobcTBa CBA3M CTaHUMIO pa3MecTunu B
LueHTpe Bugumoro ¢ 3emnu nonywapus JyHbl.

L — e " ™ b - -
Puc.1 MNpoekT JlyHHoM 6a3bl, HAPUCOBAHHbIN XYO0XHUKOM
KocmoHaBTEl BegyT oHMNawmH TpaHcnaumio 3axoga ConHua. N3BecTHo:
a. Ha Hebe 3emnu mbl Buanm ConHue Kak OUCK, U ero yriioBoW pasmep COCTaBnseT non
rpagyca.
b. TMNpoaomKuTenbHOCTb COMHEYHbIX CYTOK Ha 3emre cocTaBnseT 24 yaca
c. OpObutkl NlyHbl Bokpyr 3emnu 1 3emnun Bokpyr CornHua - Kpyrosble

OnpepenuTe:
©. Bonpocsbl

1. Ckonbko BpeMeHn B MUHYyTax 6y,u,eT npoaoJrKaTbCA 3Ta TpPaHCNAUUA, eCni OHa
Ha4ynHaeTCA C KaCaHUA HWXKHero Kpad Auncka COJ'IHLI,a FTOPMU30OHTa Ha Hebe ﬂyHbI "
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OBPA3OBATE/IbHbIA
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3aKaHuYMBaeTCA B MOMEHT MWCYe3HOBEeHUA BepxHero kpas pgucka ConHua 3a
ropu3oHTOM JlyHbI? (KpaTkuin BBOA)

MOXHO N1 Ha 3Ton NyHHoW ©as3e HabngaTe BOCxod 3eMnu Hag ropu3oHToM J1yHbI?
(BbIOOP M3 BAPUAHTOB Aa WU HET)

Ckonbko yacoB ByaeT NpoAomKaTbCcsa AeHb Ha 3Ton NyHHown 6a3e? (KpaTkui BBOA)
CKONMbKO 4acoB 3a COfiHeYHble CyTkM Ha JlyHe 6ygeT BO3MOXHO NpPOBOAMTL
acTpoHoMmu4yeckue HabnwogeHus B obcepBaTopuy Ha 3TOW NyHHom 6ase? (KpaTkui
BBOJ)

B. OTBETHI
5. 60 MuHyT - 3 6anna, 55 MyHyT - 2 6anna (TOYHOCTb 2 MUHYTbI)
6. HeTt -1 6ann,
7. 354 vaca - 2 6anna, 328 yacos - 1 6ann (ToyHocTb 5 Yacos)
8. 708 yacos - 2 6anna, 655 4acos - 1 6ann (TOYHOCTb 5 Yacos)

r. PeweHne
lMepBoe, YTO HEOOXOOUMO YCTAHOBUTL YrnoBon pasmep ConHua Ha Hebe JlyHbl - OH
Tak Xe, kak u Ha 3emne, coctaBuT 0.5° nockonbKy pacctosHue oT JlyHbl o 3emnu
MHOro MeHblie 4yem oT 3emnu ao ConHua. [anee BCNOMHUM, YTO C 3eMnN Mbl
Habnogaem cmeHy JlyHHbIX a3 ¢ nepuogom 29.5 pgHen. IOTO M ecTb
NPOOOIKNTENBHOCTb COJTHEYHbIX CYTOK Ha JlyHe. Mbl HanpsiMyto ¢ 3eMnun Bugum, Kak
nepemMeLlaeTcss rpaHuua OHS M HOYM (OHa HasbiBaeTcsa - TepMmuHaTop) Ha JlyHe.
CrniegoBatenkbHO, NOMNHbIA Kpyr B 360° TepMuHATOP NpoxoguT 3a 29.5 AHen nnmn okono
12° B 3eMHble CONHeYHble CyTku, unu xe 0.5° B yac. PoBHO Ha cpeaHui pasmep ancka
ConHua. 3Haumt 3axon ConHua Oyget gnutbes 1 vyac unmn 60 muHyT. TakoBa byget
NPOAOIMKUTENBHOCTb TPAHCAALMMN.
BTopon Bonpoc 3agayn MMeeT OLHO3HAYHbI OTBET - HeT. [leno B TOM, 4TO Ans
3emHoro Habntogatens JlyHa noBepHyTa k 3emne 0gHOWM 1 TOW XXe CBOEW CTOPOHOM.
CnepoBatenbHo, 3eMnst BUCMT NOYTM B OOHOM M TOM ke MecTe Ha Hebe JlyHbl aons
HabnogaTtensa ¢ noBepxHOCTH JyHbl.
TpeTun BONpoOC - AeHb ANIMTCHA MOJSIOBUHY JTYHHbIX COMTHEYHbIX CYyTOK, noka CornHue
HaxoOuTCcs Hag roOpuU3oHTOM - 3To 29.5%24/2 = 354 vaca.
YeTBepTbI BONPOC - HAabnwgaTb 38e3gHoe Hebo Ha JlyHe MOXHO Bce BpeMsi. Tam HeT
aTMocdepsbl, a, CrnegoBaTenbHO, 3Be3a4bl BUAHbBI M AHeM psgomM ¢ ConHuem. Noatomy
HabMaeHNa MOXXHO BECTM U OHEM, U HO4Yblo. CriegoBaTenbHoO, 3T0 OyaeT 29.5%24 =
708 yacoB 3a 0gHU COMnHeYHble CyTKM Ha JlyHe.
Bo3MOXXeH BapuaHT peLLeHmns, rae y4eHNK NPOAOIDKUTENBHOCTbL COMHEYHbIX CYTOK Ha
JlyHe BO3bMET paBHbIM Nepuoay obpatleHus JlyHbl BOKpyr 3emnu - 27.3 gH4, 370 gact
CKOpPOCTb ABWXeHua TepmuHaTopa B 0.55° 3a vyac. Yto HeBepHO, Tak kak JlyHa
asmxeTtca Bmecte ¢ 3emnen no opbute Bokpyr ConHua. B atom cnyvae oTBeThl
NU3MEHATCS, N CTaHYT CreayLWnMm: 3axo - 55 MUHYT, NPOAOIMKUTENbHOCTL AHA 328
4yacoB, MPOAOIDKUTENBHOCTL BpeMeHu HabnwogeHun - 655 vacos Torga, 1 MyHKT
oueHuMBaeTcs u3 2 OamnoB, 2 Tak xe w3 1 OGanna (OH He 3aBuMCUT OT
NPOAOCIKUTENBHOCTN COMHEYHbIX CYTOK Ha JlyHe), 3 u3 1 6anna n 4 n3 1 Ganna.
NToroeas makcMmanbHas OueHKa Npu npaBuiibHbIX pacdeTax 6ygeT 5 6annos.

ABTOp 3agaun: KysHeuos M. B.
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B3JET

OBPA30BATEJIbHbIA
UEHTP

N3obpaxeHne
https://upload.wikimedia.org/wikipedia/commons/e/e4/Inflatable habitat s89 20084.jpg?usel
ang=ru
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1. ActpoHOoMust

2. 3apanue Ne3 - [Iyte ComnHiia

3. MaxkcuManbHOE KOJIMYECTBO OAJLIOB 3a 3aJaHue - 8 0AJLIOB

BapuanTt Nel

a. Yciosue:

B3JET

OBPA3OBATE/IbHbIA
UEHTP

Puc.1 [Ipumep kapThl 3B€34HOTO HEOA

N3BectHO, uTO B TeueHuu roja CoyHIE MepeMeriaeTcsi Mo 3Be3nHoMy HeOy. JIBimkeHue
Connna mo HeOy MPOWCXOAUT B HAIPABICHWU BOCTOKA, W 3a TOJ OHO 3aMbIKaeT Ha HeOe
MOJIHBINA KPYT, KOTOPBIA HA3bIBAECTCS SKJIMNTHKA. B CBOEM MyTH 3TOT KpYr MPOXOIHUT Yepe3
co3Be3ausi 3Be3nHOro Heba. OTMEThTE KaKWe W3 TEPEUYMCICHHBIX CO3BE3IUI IOCemaeT

COJIHEUHBIH IMCK B CBOEM ITyTH 1O HEOy 3a roj?

0. YKaxxuTe BepHble BApUAHT UM BapUaHThI OTBETA:

1. Osen

2. Kur

3. bnusHensl

4. JleB

5. Ko3sepor

6. bossmag Mensenuna

7. 3MeeHOceln

8. Cupuyc
B. OTBET
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B3JET

OBPA3OBATE/IbHbIA
UEHTP

Cucrema OLIEHMBAHUS - 32 KOX/IbIH BEPHBIN OTMEUEHHBIN WM HE OTMEUEHHBIN

otBeT - 1 Gamr, B cymme 8 OaymutoB. OTBETHI MOKHO TiepememuBaTh. Cxema

BEPHBIX OTBETOB YKa3aHO HUXKE.

Co3sBesaue OtmeTka
Osen X

Kur X
bmm3uernsr X

Jler X
Kosepor X
bonenrag Mensenuna

3MeeHocer] X
Cupuyc

r. Pemienue

B cBoem nytu no HeOy CoinHile nmpoxoauT mnocienosarenbHo: PriObl, OBen, Tenen,

bmusnensl, Pak, Jles, [leBa, Becol, Ckoprnuon, 3MeeHocel (B KPYT 30/IMaKaTbHBIX 3HAKOB HE

BxoauT, HO CoJiHIIe MPOXOAUT uepe3 3To co3pe3aue), Ctpenern, Koszepor, Bogonel u morom

CHOBAa

PrIOEL

Ecau yuects, uto ComnHIle - 3TO HE TOYKa, a IUCK, TO TOrJa A00ABIsETCS €IIe OJHO

Cosesnue - Kut rae CosnHile oka3bplBaeTCs YaCThO CBOETO JUCKa 27 Mapra.

bonpmiass Mensenuna - 3TO MPUIOJISIPHOE CO3BE3JHE, Yepe3 KOTOpOe HE MPOXOIUT

roguuHbii myTh ConHua. IlosToMy B 0TBETE €ro 0TBEUaTh HE HYKHO.
Cupuyc - 370 spyaiitias 38e3/1a HOYHOTO Heba.

Hcrounnku n300paxeHmi:

http://www Kkarty.ru/karta-zvezdnogo-neba.html
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1. ActpoHomust
2. 3aganue Ne3 - [Tyts Connira
3. MakcumanabHOE KOJIMYECTBO OAIIJIOB 32 3aJIaHuE - 8 0aIOB
4. Bapuant Ne2
a. YcioBue:

Puc.1 [Ipumep kapThl 3B€34HOTO HEOA

N3BectHO, uTOo B TeueHuu roaa ColHIE TepeMeniaetcs Mo 3Be3gHOMYy HeOy. JIBrkeHue
Connna mo HeOy MPOWCXOAUT B HAIPABICHWU BOCTOKA, W 3a TOJ OHO 3aMbIKaeT Ha HeOe
TIOJIHBIA KPYT, KOTOPBIH HAa3bIBACTCS SKJIMITHKA. B CBOEM ITyTH 3TOT KPYT MPOXOIUT Yepe3
co3Be3usl 3Be3AHOr0 Heba. OTMEThTE KakWe W3 IMEePEUUCICHHBIX CO3BE3AHMMA ITOCEIIaeT
COJIHEUHBIH IMCK B CBOEM ITyTH 1O HEOy 3a roj?

0. YKaxxuTe BepHbIC BAPUAHT WU BAPUAHTHI OTBETA:
Tenernr

Kur

Pax

Jera

Bononen

Hpaxon
3MeeHocern

PN R =

Anpranp

B. OTBeT.
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Cucrema OLIEHMBAHUS - 32 KXIbIH BEPHBIN OTMEUEHHBIN WM HE OTMEUEHHBIN
otBeT - 1 Gamr, B cymme § OaymutoB. OTBETHI MOKHO TepememuBaTh. Cxema
BEPHBIX OTBETOB YKa3aHO HUXKE.

Co3Be3gue OrMmeTKa
Tenernn X

Kur X

Pax X

era X
Bononen X
Hpakon

3MeeHocel] X
AnbTaup

r. Pemenne

B cBoem nytu nmo HeOy Connie nmpoxoauT mocienoBarenbHo: Peiosr, OBen, Temner,
bmusnensl, Pak, Jles, [leBa, Becol, Ckoprnuon, 3MeeHocel (B KPYT 30/IMaKaTbHBIX 3HAKOB HE
BxoauT, HO CoJiHIIe MPOXOAUT uepe3 3To co3pe3aue), Ctpenern, Koszepor, Bogonel u morom
CHOBa PrIO5I.

Ecau yuects, uto ComnHIle - 3TO HE TOYKa, a IUCK, TO TOrJa A00ABIsETCS €IIe OJHO
Cossesnue - Kut, rie CosHIle OKa3bIBaeTCs 4aCThIO CBOETO JUCKA 27 MapTa.

JIpakoH - 3TO MPUIMOJSAPHOE CO3BE3/IHE, Yepe3 KOTOPOE HE MPOXOIUT FOJUIHBIN ITyTh
Comnnna. [ToaTromMy B OTBETE €ro OTBEYaTh HE HYXKHO.

AnbTaup - 3TO0 Apyaiiiuas 38e3aa co3Be3nus Opia.

ABTOp 3agauu: KysHeuos M. B.

Hcrounnku n300paxeHmi:
http://www Kkarty.ru/karta-zvezdnogo-neba.html
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AcTpoHOMHUS
3aganue Ne4 - Kto miotuee?
MaxkcuMabHOE KOJIMYECTBO 0AJIJIOB 3a 3aJaHue - 8 0aJIOB
BapuanTt Nel
a. YcioBue:

Puc.1 doTtorpacus cnytHuka FOnutepa EBpona.
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Puc.2 dotorpadmsa cnytHuka KOnutepa MNaHumea.

Mepen Bamu doTorpachmm AByx cnyTHukoB HOnutepa - EBponbl u aHumepa.
CnyTHuKKM oTKpbIThl Manuneo MNanuneem 7 axBaps 1610 roga. N3BecTHO, 4YTO Macca
Esponbl coctaBnaeTt4.8 - 10%%kr, a macca MNaHumena 1.5 - 102°1. Paguyc Eeponbl 1560
Km, guameTtp MaHumega coctaBnset 5268 km. YTto Gonblue, yem pasmep MnaHeThl
Mepkypun! OTBeTbTE Ha Crie4yloLne BONpPOCHI.

6. Bonipocbl

1) KakoBo oTHowweHWe gnuHbl akBaTtopa MaHnmena k skBatopy EBponbl ¢
TOYHOCTbIO 4O MEPBOro 3Haka nocrie 3anaTon. (KpaTKUM YUCHEHHbIN
OTBET)

2) Kakon 13 skatopoB 6onblie MaHnmega unv EeBponel? (Beibop 13 oByx
BapuaHToB [[aHumeq unu EBpona)

3) KakoBo oTHOLIEHME cpeaHel NOTHOCTM EBponbl K cpeaHen NIIoTHOCTH
MaHumMena (KpaTKM YACTNEHHbIN OTBET)

4) CpepHsas NNOTHOCTb KaKoro mM3 cnyTHUMkoB [aHumega wnu EBponbl
onvxe K NnoTHocTM BoAbl (Bbibop n3 aByx BapuaHToB MaHumepn wnm
Espona)

B. OTBETHI
1) 1.7 pa3sa - 3 6anna (ToyHocTb £0.1)
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2) MaHumep - 1 6ann
3) 1.5 pasa. - 3 banna (ToyHocTb +0.1)
4) aHumepq - 1 6ann

r. PelweHne:

Ba)kHbiM MOMEHTOM B 3agaye ABMsieTCs NepeBos eanHUL K O4HOM pa3MepHOCTU angd
npaBWibHOro nogcyeta. [Ansa cpaBHEHNSA 3KBaTOPOB HEOOXOAMMO NPUBECTM BCE K paguycam.
Torga oTHoweHWe AnuHbl 3kBaTopa MaHMMmena kK akeatopy EBponbl OygeT: 2nRr/ 2nReg unu
NpPoOCTO OTHOLWeHue paaunyca NaHMMmena k pagumycy EBponbl, koTopoe coctaBut 1.688 pasa
UM ¢ TOYHOCTbIO OO0 AecAtbix gonen 1.7 pasa. CneposatenbHo, NaHumen 6yget nmeTb
Oonee onNuHHbBIA akBaTOp. [lanee cpenHsas NIOTHOCTb KaXOOro CMyTHWKA €CTb OTHOLUEHUue
BCEN Macchl KO BCEMY 0ObEMY M ecnu Mbl pasgenum NAOTHOCTM ApYr Ha gpyra, To byaer
3aMeTHO, YTO Mbl MOMY4YMM NPSMOE OTHOLLEHME MACC CMYTHUKOB, YMHOXEHHOM Ha obpaTHoe
OTHOLIEHNE 0OBEMOB, KOTOPbIE B CBOK O4Yepeb MPONOpLMOHanbHbl OTHOLLEHUIO paguycoB
CMYTHUKOB B Kybe. % = Z—i . Z—Z = % . (2—2)3

CnepoBaTenbHO, ecnv MpaBUNbHO MNepeBecT M MOACTaBUTb 4Yucna, TOo npsMoe
OTHOLLEHME Macc cocTaBuT 4.8/15 oB6paTHoe OTHOLLeHWe 06beMoB 1.688° 1 UTOroBbIt OTBET
B 1.5 pasa. [ona cpaBHEHUs1 C MNINOTHOCTbIO BOAbl HEOOXOOMMO paccyMTaTb CPEaHIoH
NAOTHOCTL cnyTHUKoB Onda MaHumepa 3ato Gyget 3000 kr/m®, a ons Esponbl 1940 kr/m®
MnoTHOCTb Boawbl cocTtaensieT 1000 kr/m® n ToT CMNYTHUK, KOTOPbIN MMEeeT BEMNYMNHY NNOTHOCTU
HaUMEHbLUYIO B HalleMm criyvae n byget Hanbonee 65M3KuUM K MAOTHOCTU BOAbI - 3TO MaHnmes.

ABTOp 3agauu: UrHaTbeB B.b.

N3o06paxeHne

https://upload.wikimedia.org/wikipedia/commons/d/d8/Ganymede g1 true 2.ijpg

https://upload.wikimedia.org/wikipedia/commons/thumb/5/54/Europa-
moon.jpg/800px-Europa-moon.jpg
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ActpoHOMHS
3amanue Ned - Kto motHee?
MaxkcuManbHOE KOJIHYECTBO 0aJIjI0B 3a 3aJaHue - 8 0aIOB
BapuanT Ne2
a. YcioBue:

Puc.1 doTtorpacums cnytHuka CatypHa TutaHa.
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Puc.2 doTtorpacus cnytHuka CatypHa QHuenaga.

Mepen Bamu cpotorpacdumm gByx cnyTHMkoB CaTtypHa - TutaHa v QHuenaga. TuTaH
oTKpbIT 25 mapTta 1655 roga XpuctnaHom lMonreHcom, a OHuenag 28 asrycta 1789
roga Ynosimom epwenem. M3aBecTHo, 4YTo macca JHuenaaa coctasnsetl.l - 10%%r,
a macca Tutana 1.3 - 102°1. Paguyc SHuenaga 252 km, aguameTtp TutaHa cocTtasnser
5152 km. Yto Gonble, yem pasmep nnaHeTsl Mepkypuii! OTBeTbTE Ha cnegyowme
BOMPOCHI.

6. Bonpocebl
1) KakoBo OTHOLUEHME ANUHbI 3KBaTOpa TuTaHa K 3KBaTopy OHuenaga ¢
TOYHOCTbIO 0 NepPBOro 3HaKa nocrne 3ansaTon. (KpaTKUA YUCIEHHbIN OTBET)
2) Kakow n3 akBaTopoB 6onblie TuTaHa unu 3Huenaga? (Beibop us aByx
BapunaHToOB TutaHa unu OHuenaga)
3) KakoBo OTHOLIEHME cpegHen NIIOTHOCTM TutaHa K cpegHen NnoTHOCTU
OHuenaga ¢ TOYHOCTbIO OO MEpBOro 3Haka Mocne 3ansaTon. (KpaTkuK
YNCMEHHBIA OTBET)
4) CpefHsaa NIOTHOCTb KaKoro M3 CNyTHMKOB TuTaHa vnyv JHuenaga
6nwke Kk nnoTHocTn BoAbl (Bblibop u3 AByx BapuaHToB TuTaHa wnu
OHuenaga)
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B. OTBETHI

1) 10.2 pa3sa - 3 6anna (TouyHocTb +0.1)
2) TutaHa - 1 6ann

3) 1.1 pasa. - 3 banna (ToyHocTb +0.1)
4) QHuenaga - 1 6ann

r. PeweHne:

Ba)kHbiM MOMEHTOM B 3agaye ABMsieTCA NepeBos eanHUL K O4HOMN pa3MepHOCTU angd
npaBWibHOro nogcyeta. [Ansa cpaBHEHNSA 3KBaTOPOB HEOOXOAMMO NPUBECTM BCE K paguycam.
Torga oTHOWeEHWe AnVHbI 3KBaTOopa TuTaHa K akBaTopy JHuenaga oypet: 2nRy/ 2nRs unu
NpOCTO OTHOLLIEHME paguyca TuTaHa k paguycy OQHuenaga, kotopoe coctaBuT 10.222 pasa
UIM € TOYHOCTBIO 0 aecaTthbix gonen 10.2 pasa. CnegosartensHo, TutaH byget umete 6onee
ONVHHBIA akBaTop. [anee, cpefHAs NMAOTHOCTb KaXAOro ChyTHMKa eCTb OTHOLIeHMe BCen
Macchbl KO BCeEMY 00beMY, 1 ecnv Mbl pa3genum NAoTHOCTU Apyr Ha Apyra, To 6yaeT 3aMeTHO,
YTO Mbl MOMYYMM TMPSMOE OTHOLUEHWE MacC CMYTHWKOB, YMHOXEHHOe Ha obpaTHoe
OTHOLIEHNE 0OBEMOB, KOTOPbIE B CBOK O4Yepenb MPONOpLMOHanbHbl OTHOLLEHMIO paguycoB
CMYTHWKOB B Ky0e. % = Z—Z . Z—i = Z—: (i—i)

CnepoBaTenbHO, ecnv MpaBUNbHO MNepeBecT M MOACTaBUTb 4Yucna, TOo npsmMoe
OTHOLLIEHMe Macc cocTaBuT 1300/1.1 o6paTHoe oTHoLiEHMe 06bemoB 10.2227° 1 uToroBsbIi
oteeT B 1.1 pasa. [1na cpaBHEHUS C NIIOTHOCTLIO BOAbl HEOOXOAMMO paccynTaTb CPedHHoH
NAOTHOCTb CNyTHUKOB. Ons TutaHa ato G6yget 1800 kr/m®, a gns Quuenapa 1600 kr/im®
MnoTHocTb Boabl coctaenseT 1000 kr/M> 1 TOT CMYTHUK, KOTOPbIA UMEET BENUYMHY NIOTHOCTM
HaUMEHbLUYK B HaweM cnydae u Oyget Hambonee ONM3KMM K MAOTHOCTU BOAbl - 3TO
SHuenana.

ABTOp 3agauu: UrHaTbeB B.b.

N3o06paxeHne

https://upload.wikimedia.org/wikipedia/commons/0/09/Two Halves of Titan.png

https://upload.wikimedia.org/wikipedia/commons/thumb/8/83/PIA17202 -
Approaching Enceladus.jpg/800px-PIA17202 - Approaching Enceladus.jpg
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