Pa30op 3aganuii mkoabHoro 3tana BcOILl mo actponoMuu
nis 10-11 kiaccos

2024/25 yueOHbIit TO1

MakcumaapHOoe KomdecTBO 0amioB — 100

3aganme Ne 1.1

YciaoBue:

BriGepute BepHbIE YTBEPKACHHUS:

Otsert:

o IlnanerapHble TYMAHHOCTH 00pPa3yIOTCS TIOCIIE pa3pyIIeHus TaHeT v/

B pe3synbrare 9BONIOINN 3BE3IbI MOKET 00pa30BaThbcs Y€pHasi AbIipa O

[ITapoBbIE CKOIUIEHUSI COCTOAT U3 MOJIOABIX 3BE3]

v BOKpyT 3Be31bI MOI'YT 00paIaThCs HE TOIBKO IUIAHETHI, HO M APYTHE 3BE3/BI
v PaccestHHbIE 3BE3IHBIE CKOTUICHUSI HAXOAATCS B AUCKE Halel ['alakTUK o
Paccrostnue 10 OOIBIIMHCTBA TaIAKTUK HE MpeBbiaeT 1 Meranapceka o Bee
TaJaKTUKHU YOAISIOTCS OT HAac 3a KasKAbIi BEPHbIA 0TBET — 2 0aJjuia
3a kaxayr omudKy cuumaercs 1 0asn

MakcuMaJabHBIA 0aJ1J1 32 3a1aHue — 6

Pewenue.

3BE3nI  MOTYT OBITh  OAWHOYHBIMHM, Kak ConHIle, WIM BXOAUTh B
IPaBUTAIMOHHOCBSI3aHHBIE CHUCTEMBl M3 ABYX W Ooyiee 3BE3M (TaKk Ha3bIBaCMbIC
JIBOMHBIC U KpaTHBIE 3BE3/1bI). bosbIue rpymnibl 3BE€3/] Ha3bIBAOT CKOTIEHUsIMU. OHU

OBIBAIOT PACCCAHHBIMHA U IIAPOBbIMHU. PaccesiHHBIC CKOIIJICHUS COCTOST U3 MOJIOOBIX



3BE3M M HaxomATcs B aucke Hamen ['amaxtuku. LllapoBsie 3BE3MHBIE CKOIIEHUS
Haxonarcsl B 0ape (MepeMbIUKE) U TAITAKTUYECKOM TaJl0 U COCTOSIT U3 COTEH ThICSIY
CTappIX 3BE3J C HHM3KUM COAEP)KAHMEM METAUIOB. B pesynbrare sBONIOLNH
MacCUBHBIX 3BE31 oOpasyeTcss u€pHas npipa. [lmaHeTapHble TyMaHHOCTH — HTOT
DBOJIIOLIMKA 3BE31 cpenHed Mmaccel. K 1uiaHeTaM 3TH TyMAaHHOCTH HE HMMEIOT
OTHOILIEHUS: HUX Ha3BAU «IUIAHETApHBIMU» 3a OKPYyIIyl0 (opMmy, KoTopas IpHU
HAOJIIOIEHUH B TEJIECKOM JIENAET UX IMOXOKUMH Ha JUCKU TUIaHET.

BOnpIMMHCTBO rajlakTUK yIAJISAIOTCA OT HAc M3-3a paciuupeHus Bceenennoit. Ho He
BCe — OJM3KHE TaJIaKTUKU MOTYT NpuOamxkarhes kK Mueunomy Ilytu, Tak xak Ha
HEOONBIINX PACCTOSHUAX KOCMOJOrHYeckue 3(@eKkTsl Majbl U OCHOBHYIO pOJIb
UrpaeT rpaBUTAlMOHHOE B3auMmojeicTBue. Tak, ogHa U3 camMbIX ONM3KHX K HaM
rajakTuk, TymaHHOCTh AHIpomenpl, HaxomauTca Ha paccrosauu 0.76 Mnk u

NpUOIMKAETCS CO CKOPOCThIO 0KoJI0 300 KM/C.



3aganue Ne 1.2

YcaoBue:

Br16epute BepHbIC yTBEPKIACHHUS:

OrtBet: o [InaneTapHble TYMAHHOCTU 00Pa3yOTCS MOCIE Pa3pyLICHUS
IUTaHET O B pesynbTrare 3BOIOLNHN 3BE3/1bI HE MOXKET 00Pa30BaThCS
yépHas apipa o B nucke Hamien ['anakTHUKY MPAKTUYECKH HET PACCETHHBIX
CKOTUICHU I
v' Paccrosiaue 710 GONIBITMHCTBA rajJakTHK 0oJibine 1 Meramapceka
v" HekoTopble TaITaKTUKH TPHOIHKAIOTCS K HAM
v BOKpyT 3Be3/bI MOTYT 0OpAIaThCs HE TOJIBKO IUIAHETHI, HO U IPYTHE 3BE3IbI
o IIlapoBbIie CKOIIJIEHUST COCTOAT U3 MOJIOABIX 3BE3N
3a kax/ablid BepHbIil 0TBeT — 2 faJia
3a kaxayw omudKy cHumaercs 1 6asn

MakcuMaJIbHBIN 0aJ1J1 32 3aganue — 6

Pewenue no ananozcuu ¢ 3aoanuem 1.1

3aganmne Ne 2.1

YciioBue:
N3BecTHO, 4TO TOPU3OHTANIBHBIN napaiakc ConHua paBeH 8.8 yITIOBOM CEKyHIIBI.
Bri6epute 00bEKThI, TOpU30HTAIBHBIN Napaiiiakc KOTOPhIX MOKET MPEBBIIIATH

1 yIioByI0 CEKYHIY:



Otser:
v' Komera Tamies o
Makemake v~ Ilepepa o
KpaboBuaHasi TyMaHHOCTb O
[nesas v Mepkypuii v Ho
o [lmyron
3a ka:KabIid BepHbIH 0TBET — 2 OaJiia
3a kaxayr omuoKy cHumaercs 1 0an

MakcuMaJIbHBIA 0aJ1J1 32 3a1anue — 8

Pewenue.

[Tapannakc oOpaTHO MPONOPLIMOHAJTIEH PACCTOSHHUIO 10 OObekTa. PaccrosHue 10
ConHua paBHO | acCTpOHOMMYECKOM E€AVHMIE, COOTBETCTBEHHO, TOPU30HTAJIBHBIN
napajuiakc Oyziet paBeH 1 yrimoBoil cekyHae it 00beKTa, KOTOPbIA HaxXoauTcs B 8.8
pa3 naneiie CosHIla, TO €CTh Ha paccTosHuH 8.8 a. €. oT 3emuid. DTo OoJIblie paguyca
op6utsl FOmuTepa, HO HEMHOTO MeHbIle paauyca opoutsl CarypHa. Eciu oObekT
pacrionioxeH Ommxe 8.8 a. €., To ero mapasiakc Oyaet Oonbiie 1". B cnucke 31o
Mepkypuii (BHYTpEHHsISI IUIaHETa, MO3TOMY ObIBaeT K 3emile Jaxe Omke, yeM
Comnnue), Mo (cnytHuk KOnuTepa, MUHUManbHOE PACCTOSHHUE A0 3€MJIM OKOJIO 4 a.
e.), llepepa (kapnukoBass TmiaHeTa B [JlaBHOM mosice acTEpOUIOB, KOTOPBIA
pacrnoyioc)keH Mexay opoutamu Mapca u FOmmrepa) u komera [Mannes (ucxons u3
TOTO, YTO KOMETa XOpOIIO H3BECTHa Oyaromapsi CBOEH SAPKOCTHU, HECIOXKHO
JIOTAJaThCsl, UTO B MIEPUTEIIMHA OHA MOXKET HaXOAUTHCS IOCTATOYHO OJM3KO K 3eMIie).
[Tapannakc octanbHbIX 00bekTOB MeHbIe 1": [ImyTon 1 Makemake — KapiaHKOBbIE
IaHeTsl, Haxomsmuecs B mosice Koiinepa 3a opbutoit HenrtyHa, paccesHHoe
3B&3nHOe ckomuieHue Ilmesnpl u KpaGoBuaHass TyMaHHOCTH BOOOIINE HAXOASTCS

JAJICKO 3a IpcaciiaMu CoHEUYHOM CHUCTEMBI.



3aganue Ne 2.2

YcaoBue:
N3BecTHO, 4TO TOpU30HTANIBHBIN NMapaiake CoiHua paBeH 8.8 yIOBOW CEKYHBI.
Br16epute 00beKThI, TOpU30HTAIBHBIN Napajuiake koTopbix HE MokeT npeBbliaTh

1 yIi0BYIO CEKYHIY:

OtBer: v MakeMake
o Komera l'anmnes
o Lepepa Vv
[ImyToH
v KpabosuaHas TyMaHHOCTH O Mo o MepKypuii
v Tlnesansl
3a Ka:KabId BepHbINA 0TBET — 2 0aJlia
3a kaxayw omudKy cHumaercs 1 6asn

MakcuMaJbHBIA 0aJ1J1 32 3a1anue — 8

Pewenue no ananozuu ¢ 3aoanuem 2.1

3aganue Ne 3

OO0uree ycioBue:

B sTOoM 3agaHuu BRI MOXKETE UCTIONH30BATh KapTy 3BE3MHOTO HebA.



3seans

~e

-

OTMeThTe Ha N300pKEHUH Co3Be3ue TpeyroibHUKa:

YciioBue
OT1Ber



TouHoe coBIIaeHNE O0TBETAa — 3 0aJ1J1a

YciaoBue:

Kakoll n3BeCTHBII acTepu3M MPUCYTCTBYET HA N300PAKEHUU?

OTtBerT:
o bompmoit KoBm Vv
bonbmioi kBangpar Ileraca o
Jloxnsiii Kpect o Kackan
Kem6mna o) Jletnuii

Tpeyroiabauk o Ilosic Opuona

TouHoOe coBIajgeHne orgera — 3 0ajLia

YcaoBue:

YTo HAXOAUTCS B TOUKE, OTMEUEHHOW CTPEIIKOW?



Otser: o
Mapc o
Jlyna
v' TyMaHHOCTb AHAPOMENBI O
[Tomroc mupa o lLlenTtp Miteunoro
[Iytn o Ilnesaer o Touka BeceHHETO
paBHOnEHCTBUS O U€pHas apIpa
TouyHoe coBnajeHue oTBeTa — 3 0aJL1a

MakcuMaJbHBIN 0aJ11 32 3aganue — 9

Pewenue.

CosBeznue TpeyrojibHUKa HAXOIUTCS BBIIIE U JIEBEE LIEHTPa U300paKEHUS, MEKIY
co3Be3nusmMu  OBHa, Pwi0, Ilepces u Amnapomenbl, U COIEPKHUT aCTEPU3IM
cooTBeTCTBYIOLIEH Popmbl. Takxe Ha pUCyHKE MPUCYTCTBYET acTepusM bonbiioi
KBaJpar, o0Opa3oBaHHBIA TpeMs 3BE3mamu co3Be3aust lleraca u omHON 3Be3noi
co3Be3usi AHApoMebl (JIEBBIM BEpXHUM yroi «KBajipara»). TyMaHHOE MSTHBIIIKO

B CO3BE3MU AHAPOMEIbl, OTMEUEHHOE CTPEIKON, — 3TO, KOHEYHO, BHUIWMAs



HEBOOPYKEHHBIM [Ia30M rajakTuka AHAPOMENBI, KOTOPYIO UCTOPUUYECKH HA3bIBAIOT

Taxxe TYMaHHOCTbIO AHJIPOMEIBI.



3aganue Ne 4

YcaoBue:
YcTaHOBHUTE COOTBETCTBUE MEKIY OOBEKTaMH, KOTOPbIE HAXOASATCS B OJHOM U TOM

KC CO3BC3OHH.

OtBeT:
LenTp Mneunoro [lytu Touka 3MMHETO COTHUECTOSIHUSA
Connue 1 centa0ps Peryn

Jlyna B niepBoii uetBeptu 21 nexabpst | Touka BeceHHETO paBHOACHCTBUS

IImesansr Touka JIETHETO COIHIIECTOSHUSI
berensbreiize Tymannocts Opuona
CeBepHbIil IOJIIOC MUpa [Tonspuas 3Be31a

3a kaxay BepHyI0 nmapy — 2 dajuia

MaxkcuMaJabHBIN 0aJ11 32 3aganue — 12

Pewenue.

[Tonsapuas 3Be3na (o0 Mamoit Menseauiisl) pacnosioskeHa MeHee 4yeM B 1 rpayce ot
CeBepHoro mnomtoca Mmupa. TymMaHHocTh OpHOHA, pa3ymMeeTcs, HAXOAUTCA B
OJTHOMMEHHOM CO3BE3/IUU, TaKkke Kak U betenbreiize (o Opuona). Peryn — o JIbBa;
B co3Be3nuu JIbBa ComHue HaxoguTcst npuMepHo ¢ 10 aBrycra mo 15 ceHTs0ps.
HanpaBnenne Ha neHtp Hamen ['anmaktukyn HaxoguTces B co3Be3auu CTpenblia —
TaMm ke, rae u ConHue B JE€Hb 3UMHEI0 COJHIECTOSAHMs. Toyka JIETHEro
COJIHLIECTOSHUS U PACCESHHOE CKOIUICHHE [ [nesibl HaxomaTCs B IPOTUBOIIOIOKHOU
001acTH SKIUIITUKN — B co3Be3uu Temnbiia. JIyHa B mepBoil ueTBepTH HAXOAUTCS B

90° x Boctoky ot ConHIa, cOOTBETCTBeHHO, 21 nmekalOpsi, B JeHb 3UMHETO



conuIecTosiHUS, JIyHa B 9TO# (haze OymeT HaAXOMUTHCS BOIM3M TOYKHA BECEHHETO
PaBHONICHCTBUS B co3Be31uu PrIO.

3aganue Ne 5.1

Oo01uee yciioBue:

Paccmotpum xapakTepucTUKU 00beKTOB COTHEYHOM CUCTEMBI.

YciaoBue:

YCcTaHOBUTE COOTBETCTBUE MCIKIOY oO0bekTaMu COTHEYHOM CUCTEMBI M UX CPpCAHUMHU

IUIOTHOCTSMM.
Otser:
Onmrep 1.33 r/em?
Mapc 3.93 r/em’
Llepepa 2.16 r/em®
Bemis 5.52 r/em?

3a ka:Kkay1o BepHylo napy — 2 6asia. Becero — 8 6aJssion

Pewenue.

[ImaneTsl 3eMHOM Tpynmbl — caMble TUIOTHBIE Tesla B ConHeuHou cucreme. M3 Hux
HanOOJBIIEH CpeaHEN MIIOTHOCThIO 00JIaflaeT caMasi MacCUBHAs IUIaHeTa — 3eMIIs
(5.52 r/em®). Cpemuss mmotHocTh Mapca 3aMeTHO MeHbIle — 3.93 r/em’.
AcTepousibl M KapJIMKOBbIE ITUTAHETHI O0O0JAAar0T emié MEHBINEH IUIOTHOCTHIO,
HaIpUMED, CPENHsS IIOTHOCTH Llepepsl — 2.16 r/cm’. Koneuno, camas maneHbKas

IJIOTHOCTH y Ta30BbIX TurantoB — IOmurepa (1.33 r/cm?®) u Carypna (0.69 r/cm?).

YciaoBue:



VY ckonbkux muaHeT COMTHEYHOM CUCTEMBI €CTh CITyTHUKHU, KOTOpbIe O0sbine JIyHb1?

OTtBert: 2

TouHoe coBIIaeHNe O0TBETAa — 3 0aJ1j1a

Pewenue.

JlyHa — 0oZ1uH U3 caMBIX KPYITHBIX €CTECTBEHHBIX CITYTHUKOB B COJIHEUHOI CUCTEME.
bonbiue Jlynsl Toneko 3 u3 4 ramwieeBbix cnyTHHKOB FOnutepa (I'anumen, Mo u
Kamnucro; EBpona menbme Jlynel) u Tutan, cnytHuk CarypHa. Bece cnyTHHKM
Mapca, Ypana u Henryna mensiie Jlynsl. Y Mepkypust 1 BeHepsl eCTeCTBEHHBIX

CIIYTHHKOB HCT.

YciaoBue:

Korga 3emist «JI0roHsSET» BHEIIHIOK TUIAHETY B CBOEM OpOWUTAIIBHOM JIBMXKCHHH,
HAOIIOOATEN0 HAa 3eMiIe KaXKETCs, UTO OTHOCHUTEJILHO 3BE3] IUIAHETA IBUTAETCS B
oOpaTHOM HampaBJIeHUH (TaK Ha3pIBaEMOE MOISITHOE IBMKeHUE). Ha Tpeke miaHeTsl

OTHOCHUTEJILHO 3BE31 00pazyeTCs «IETIs.




Pacnonokure yka3zaHHbBIE TUIAHETHI B MOPSAAKE BO3PACTAHUSA IPOMEKYTKA BPEMEHHU
MEXIY MOCIEAOBATEIbHBIMU «HETISAMU» (TO €CTh MEXKIYy MOMEHTAaMH, KOrna

IJIaHCTa ICPCXOAUT K IMOIIATHOMY I[BI/I)KGHI/IIO).

OTtBeT: O
HentyH o
VYpan o
CarypHn
o KFOmwurep o
Mapc
TouyHoe coBnajieHNe OTBeTa — S 0AJLJI0OB

MakcuMaJabHBIA 0aJ1J1 32 3ananue — 16

Pewenue.

Kak crmenyeT u3 cxembl, MOMATHOE ABMIXKEHUE Y BHEUIHUX IJIAHET HAOMIOmaeTCs
BOJMM3U HMX TPOTUBOCTOSIHUS. TakuM oO0pa3oM, MPOMEKYTOK BPEMEHU MEXKIY
MOCJEAOBATEIbHBIMU IETASMI» PaBEH CUHOAMYECKOMY IMEpUOAy IiaHeThl. Uem
nanblie BHEIHSA IuiaHera oT CoiHIIAa, TeM MeQJICHHEEe OHAa JBHIKETCS U TEM
obIcTpee 3emisa €€ «IOTOHSET» Ha cleayromieM ooopote Bokpyr ComHna. MabiMu
CJIOBaMH, CUHOIMYECKUN MEepUOJ] BHEITHUX TUIAHET Mo Mepe yaaneHus oT ConHia
yMEHBITaeTcss U npuobnamxkaercs K 1 romy. Takum o0pa3oM, dHaie BCEro «IETIN

Habmonatorcsa y Henryna, pexxe Bcero — y Mapca.



3aganue Ne 5.2

Oo61ee yciioBue:

Paccmotpum xapakTepucTUKU 00beKTOB COTHEYHOM CUCTEMBI.

YcaoBue:

YCcTaHOBUTE COOTBETCTBUE MCIKIOY oO0bekTaMu COTHEYHOM CUCTEMBI M UX CPpCAHUMHU

IJIOTHOCTSIMU.

OtBeT:
CarypH 0.69 r/cm?
Llepepa 2.16 r/em®
Mapc 3.93 r/em’
Bemis 5.52 r/em?

3a ka:Kkay10 BepHylo napy — 2 6aJsia. Becero — 8 6assioB

YcaoBue:

VY ckonpkux miuaHeT COJIHEYHOM CHCTEMBI BCE €CTECTBEHHBIE CITyTHUKH HE
IIPEBBILIAOT no pasmepam Jlyny? CHyTHHKHA KapJIMKOBBIX

IIJTAHET HE y‘II/ITBIBaI\/'ITe.

OTtBer: 3

TouHoe coBajeHue orpera — 3 0aJjIa

YciaoBue:
Korga 3emiisi «JIOTOHSET» BHEIIHIOK TUIAHETY B CBOEM OpOUTAIBHOM JIBKCHHH,

HAOIIOOATENI0 HAa 3eMiIe KAXKETCs, YTO OTHOCHUTEJILHO 3BE3] ILUIAHETA IBUTAETCS B



oOpaTHOM HampaBlIeHUH (TaK Ha3bIBAEMOE MOMSATHOE BIKeHUE). Ha Tpeke mraneTsbl

OTHOCHUTEJIBHO 3BE3/1 00pasyeTcs «IeTIs».

Pacnionoxure YKa3aHHBIC ILIAHCTBI B ITOPAOKC Y6I>IBaHI/IH IIPOMCIKYTKa BPCMCHU
MCIKAY IIOCJICAOBATCIbHBIMU «IICTIIIMI (TO CCTb MCXKIY MOMCHTaMH, KOI'Id

IJIaHCTa NCPEXOAUT K IMOIIATHOMY I[BI/I)KGHI/IIO).

OtBer: 0
Mapc o
Onutep o
CarypH o
VYpan o
Henrtyn

TouHoOe coBNIajieHNe OTBEeTa — 5 0aJ110B

MakcuMaJabHBIA 0aJ1J1 32 3aganue — 16

Pewenue no ananocuu ¢ 3aoaruem 5.1

3aganue Ne 6




Oo01uee yciioBue:
CoBeTckasi aBTOMaTu4eckasi MexIlaHeTHast craHuus «JIyHa-1» — mepBbiil B Mmupe
KOCMUYECKHUI armapar, JOCTUTIIHWNA BTOPONM KOCMHYECKOW CKOPOCTH, TO €CTh

MPEOOEBIINHN TPABUTALIMIO 3€MJIM U BhIIEIINN HAa opoUTy BOKpyr ColHIla.

YcioBue:

UeMy paBHa BTOpasi KOCMAYECKasi CKOPOCTh ISl HOBEPXHOCTH 3€MIIH?

Otser:
o 5 kMo
7.9 km/c v’
11.2 km/c o
16 km/c o
30 km/c o
42 xm/c

TouHoOe coBIajeHne 0TBeTa — 3 0ajL1a



Pewenue.

Ha IMOBCPXHOCTHU 3emin ImepBasdg U BTOpasd KOCMHUYCCKUC CKOPOCTU COCTABIIAIOT

7.9 1 11.2 KM/C COOTBETCTBEHHO.

YciaoBue:

Bo ckomnbko pa3 Bropasi KOCMHUYECKast CKOPOCTh OOJIbIIIE MEPBOI KOCMUYECKON ?

Otser:
o B2pazao
B 4 paza o
B 10pa3 o
B 16 pa3

v' B V2 pasa o 3aBucur or
HeOeCHOTO Tela

TouHoe coBIIAeHNE O0TBETAa — 3 0aJLJ1a

Pewenue.

Bropas xocMudeckasi CKOpoCTh OOJIbIIE MEPBOM KOCMUYECKOM B V2 pasa,

YciaoBue:

PaccMmoTrpum Tena ¢ oiMHAKOBOW MIIOTHOCTHIO. Kak nepBas KocMuyecKkasi CKOpOCTh

V Ha ux nmoBepxHOCTH Oy/IE€T 3aBUCETH OT paauyca R aTux ten?

OtBet: v VXR
o VxR? o
VoaR? o
VxI/R o



Vx1/R?o0 V
x1/A/R
o VxR32 o

VxR-32

TouHOeE cCOBIIaJeHNE O0TBETA — 5 0aJ1JI0B

Pewenue.

BripazuM nepByr0 KOCMUYECKYIO CKOPOCTh V 4epe3 MIIOTHOCTh p U paauyc Ttena R,

CUMTas €T0 IIAPOM:
V=(GM +R)?=(G-p-4/3 - 71R*+R)">=R - (4/3 - Gpm)'”?

Taxum 006pa3oM, Ipu paBHBIX IIOTHOCTAX V X R.

YcaoBue:

B 1957 rony, nocine 3amycka nepBoro KICKyCCTBEHHOTO CITyTHHKA 3€MJIH,
dbpaHiy3ckuil Ou3HecMeH-BUHOAECT AHpY Map 3aKIIIOUUII C COBETCKUM KOHCYJIOM
napu Ha ThICS9y OyThUIOK IaMIiaHckoro. POBHO depes 2 rona mocre 3amycka
MEepPBOTO CITyTHUKA, 4 oKTAOps 1959 roma, B kocMoc ObllIa OTIIpaBjeHa
aBTOMaTH4YeCKas MeXIUTaHeTHas cTaHius «JlyHa-3», pe3ynsrarsl paboThl KOTOPO

BBIHYIUIM AHpU Mb3pa npu3HaTh NOpaKEHUE.




Yro, no MHeHn0 AHpu Mbpa Ha MOMEHT 3aKJIIOYEHUs NApH, HUKOIJA HE CMOTYT

C/IeJIaTh COBETCKUE CITyTHUKH, U YTO B PEATBHOCTH YIAJIOCh CAENAaTh «JIyHe-3»?

OtBeTt:

o YBuueth nsaTHa Ha ComHIe
o MW3meputs BeicoTy rop Ha Jlyne o BepHyThcsi oOpaTHO

Ha 3eMJII0
v" Chotorpadpuposars 006paTHy0 CTOPOHY JIyHBI
Tounoe coBnajgenue orpera — 3

MaxkcuMaJabHBIN 0aJ11 32 3aganue — 14

Pewenue.

YtoOk1 HaOmtonarh nsiTHa Ha CouHile U ropbl Ha JIyHe, HE HYKHO JIETETh B KOCMOC
— OHHM XOpOILIO BHUAHBI C MOBEPXHOCTU 3€MJIM B NPOCTEUIIUH TejecKon (4To,
coOCTBEHHO, U 0OHapyxwui ['anuneo "anuneit, noragaBuiniics B3MISIHYTh HA HEOO B
MIO/I30PHYIO TPYOY).

Bo3sBpamare Ha 3eMJII0 KOCMUYECKHUE anmnaparbl HET CMbICIIA, €CIIA TOJIBKO TaM HE
HAXOJIUTCSI )KUBOE CYIIECTBO. Tak, MEPBBIMHU «BO3BPAIIICHIIAMI CTaJM COOAKH
benka u Ctpernka, coBepiiuBIiiye NoJET Ha cOBETCKOM Kopabiie «CantoT-5» B 1960

romy.



A «JlyHa-3», koHeuHO ke, coTorpadupoBana oOpaTHyr0 cTopoHy JIyHBI. AHpH
Mbp npu3Ha cBOE MOpaKEHUE B CIIOPE U OTIPABUI THICSIUY Oy THIIOK IIAMITAHCKOTO
B Axagemuto Hayk CCCP. Hekoropele u3 3TuX OYyTBUIOK NpPEICTaBICHbI B

OKCIIO3UIMAX MY3€CB KOCMOHABTUKU.



7.1

B HEKOTOpBIII MOMEHT BpEMEHHM YITIOBOE paccTosinue mexay Mapcom u [lonspHon

3Be3101 coctaBuiio 113.5 rpanayca.

YciioBue:
HaGmronarens Haxoqurcsa Ha 46° c¢. m1. Ha kakoii MakCUMajIbHOM BBEICOTE OH MOYKET
yBuzeTb Mapc? OTBET BbIpa3uTe B rpagycax, OKpyIIMTE 10 AecAThIX. Cunraure,

qTo HOHHpHaH 3BC31d HAXOAUTCA TOYHO B ITIOJIFOCC MHpPA.

OtBer: 20.5

TouHoOe coOBIAIeHNE OTBETA — 5 0aJ1710B

Pewenue.

CkrnoHeHue mosroca Mupa (1, cooTBeTcTBeHHO, [TomsipHOit 3Be3/1b1) paBHO +90°.
Takxum obpasom, ckionenre Mapca paBuo 6 = 90° — 113.5° = —23.5°.

Ha mupote 46° BeicoTa Mapca B BepxHEN KyJIbMUHALIUA COCTABUAT

90° — ¢ +06=90°—46° —23.5°=20.5°.

YciaoBue:

Omnpenenure caMylo CEBEpHYIO IIHUPOTY, HA KOTOPOH B JAHHBIX 00CTOSTEIHCTBAX
MOKHO HaO01aTh Mapc. Pedpakuen 17§ arMocepHbIM
nomnionieHueM npenedperure. OTBET BbIpa3uTE B Ipalycax, OKPYIIIUTE A0

JACCATHIX.



3amanue Ne

Oo01uee yciioBue:
OTtser: 66.5

TouHoe coBIIAeHNE OTBETA — 5 0a/1710B

Pewenue.

[IpenenpHas mupota s HaOmoaeHus: Mapca COOTBETCTBYET CUTYalluH, KOT/Ia €ro
BBICOTA B BEpXHEH KyJIbMHHALIMKU OyJeT paBHa Hyt0. OUEBUAHO, ISl ITOTO HYXKHO
cMecTuThes Ha ceBep Ha 20.5°, To ecTh oka3arbesa Ha mmpote 46° + 20.5° =

= 66.5° ¢. m. 910 mmpora CeBEpHOTO NOJIPHOTO KpyTa.

Ycaosue:
[Ipeanonoxum, 4YTO OMUCAHHAS CUTyallus COBIAJla C MPOTHBOCTOSIHMEM Mapca.
Uemy paBHa pa3zHocTh ckJIoHeHH ConHua u Mapca? OTBeT BbIpa3uTe B Ipajlycax,

OKPYTJIUTE JIO EIbIX.

OtBeT: 47
TouHOE cCOBIaJeHNE 0TBETAa — 5 0aJ1JI0B

MakcuMaJabHBIA 0aJ1J1 32 3aganue — 15

Pewenue.

Mapc, kak u apyrue raHeTbl COTHEYHOW CUCTEMBI, ABUTACTCS MPAKTUUYECKU B
IUIOCKOCTH OSKunTuku. [lo BenuumHe CckiIoHeHHss Mapca NOHSITHO, 4YTO OH
HAaXOJIUTCS B TOYKE 3UMHErO COJIHIECTOAHMSA. Tak kak Mapc HaxoauTcsi B

IMPOTUBOCTOAHHNH, COJ'IHLIG Ha6n10)1aeTc;1 B HpOTPIBOHOHO)KHOﬁ TOYKE OKIIUIITUKU —



TOYKE JIETHETO COJIHIIECTOSTHUA. Takum oOpa3om, ckinonenune ComHiia paBHo +23.5°
u pa3znuila ckiioHenuit ConHia 1 Mapca paBHa
23.5°+23.5°=47°.
7.2

B HEKOTOpBII MOMEHT BpEMEHH YITIOBOE paccTosinue mexay Mapcom u IlonspHon

3Be3110M coctaBuio 113.5 rpanyca.

YciioBue:
HaOmronarens HaxoquTcesa Ha 52° c¢. m1. Ha kakoif MakCUMajIbHOM BBEICOTE OH MOYKET
yBuzeTb Mapc? OTBET BbIpa3uTe B rpagycax, OKPyIIMTE 10 AecAThIX. CunrauTe,

qTo HOJ’IHpHa}I 3BC31d HAXOAUTCA TOYHO B ITIOJIFOCC MHpPaA.

OtBeT: 14.5

TouHOe coBIAIeHNE OTBETA — 5 0aJ1710B

YcioBue:

Omnpenenute caMyro CEBEpHYIO IIMPOTY, HA KOTOPOM B TAHHBIX OOCTOATEIHCTBAX
MOKHO HaOJI01aTh Mapc. Pedpaxmueit U arMochepHbIM
nomIoIeHNuEM TpeHeoperute. OTBET BBIpa3uTe B Ipalycax, OKPYIIUTE 10

JACCATBIX.

OTBeT: 66.5

TouHoOe coBNIajieHNe OTBEeTa — 5 0aJ110B



3amanue Ne

Oo01uee yciioBue:
YcaoBue:

[Ipenmonoxum, 9TO OMUCAaHHAs CUTyallds COBMaia C MPOTUBOCTOSTHHMEM Mapca.
Yemy paBHa pa3zHocTh ckioHeHur ConHila 1 Mapca? OTBET BbIpa3uTe B rpaaycax,

OKPYTJIUTE JIO LEIbIX.

OtBeT: 47
TouHOE COBIaJeHNE 0TBETAa — 5 0aJLJI0B

MakcuMaJbHBIA 0aJ1J1 32 3aganue — 15

Pewenue no ananocuu ¢ 3a0anuem 7.1.



7.3

B HEKOTOpBIII MOMEHT BpEMEHHM YITIOBOE paccTosinue mexay Mapcom u [lonspHon

3Be3101 coctaBuiio 113.5 rpanayca.

YciioBue:
HaoGmronarens Haxoqurcesa Ha 48° c¢. m1. Ha kakoii MakcUMajIbHOM BBEICOTE OH MOYKET
yBuzeTb Mapc? OTBET BbIpa3uTe B rpagycax, OKpyIIMTE 10 AecAThIX. Cunraure,

qTo HOJ’IHpHa}I 3BC31d HAXOAUTCA TOYHO B ITIOJIFOCC MHpPA.

OTtBeT: 18.5

TouHoOe coOBIAIeHNE OTBETA — 5 0aJ1710B

YcioBue:

Omnpenenute caMyro CEBEpHYIO IIMPOTY, HA KOTOPOM B TAHHBIX OOCTOATEIHCTBAX
MOKHO HaOJI01aTh Mapc. Pedpaxmueit u arMochepHbIM
nomionieHrueM nperedperute. OTBET BBIpa3uTe B Ipaycax, OKPYIIUTE A0

JCCATHIX.

OTBeT: 66.5

TouHoOe coBNIajieHNe OTBEeTa — 5 0aJ110B

YcaoBue:



3amanue Ne

Oo01uee yciioBue:
[Ipenmnonoxum, 4TO OMUCAaHHAs CUTyallds COBMNala C MPOTUBOCTOsIHMEM Mapca.

Uemy paBHa pa3zHocTh ckiioHeHu# ConHia 1 Mapca? OTBeT BbIpa3uTe B rpajaycax,

OKPYITIMTC OO ICJIbIX.

OtBeT: 47
TouHoe coBIIAIeHNE OTBETA — 5 0a/1710B

MakcuMaJdbHBIA 0aJ1J1 32 3aganue — 15

Pewenue no ananocuu ¢ 3a0avuem 7. 1.



Oo01uee yciioBue:

3aganue Ne 8

Ha ¢dotorpadguu 3aneqamiéH MOMEHT MaKCUMaJIbHOM (ha3bl 3aTMEHHUS.

YcaoBue:

K xakomy THIy OTHOCUTCS 3TO 3aTMEHHUE?

Otser:
o Ilomnoe mynnoe o IlomHoe
COJIHEYHOE O YacTHoe JyHHOe
o UYactHoe comHeynoe Vv
Konbrieo6pasHoe conHeyHoe o

[TonyTeHeBoe TyHHOE



TouHOe cOBIajgeHNe 0TBeTa — 3 0aJL1a

Pewenue.

Ha ¢ortorpadum mpencraBieHo KombllecoOpa3HOE COJTHEUHOE 3aTMeHue. JIyHHBIC
3aTMEHHS B IIPHHIIAIIC HE OBIBAIOT KOJIBIICOOPA3HBIMH, TaK KaK pa3Mep 3¢MHOW TCHH

BCer/a ropasao oompine pa3mepos JIyHBI.

YcaoBue:

Bo BpCM:A MaKCHUMaJIbHOM (1)&351 3aTMCHHUA APKOCTHb 3aTMCBACMOI'0 TCJIA YIIaJlda Ha 98
% 1o CpaBHCHHIO C 00bryHOM. BO CKOIBKO pas3 BPI,Z[I/IMI)Iﬁ AUaMCTP 3aTMCBACMOI'O
Tena ObLT OOJbIIE BUAUMOI'O AHAMCTpa SaTMGBaIOHICFO? OtBeT OKPYITIMTC 10

COThBIX.

OtBeT: 1.01
TouHOE cCOBIaJeHNE 0TBETAa — 5 0aJLJI0B

MakcuMaJbHBIA 0aJ1J1 32 3a1anue — 8

Pewenue.

[Tanenue siprkocty Ha 98 % o3HayaeT, 4TO BUAMMAS TUIOMIAAb Aucka JIyHbI
coctaBmia 0.98 ot momanu nucka CoxHia. Tak kak miomanb JUCKa
MPONOPLMOHANIBHA KBAaIpaTy €ro IMamMeTpa, MolyqdaeM:

Do + Di=(So = Sn)'2 = (1 + 0.98)"2 = 1.01.

3aganue Ne 9

YcaoBue:



Ha pucynke mpezacTaBieHa 3aBUCHMOCTh MEXY MEPUOIOM M3MEHEHHS OJlecka H
CBETUMOCTHIO (MOIITHOCTHIO WM3TYYCHHUS) JJIS JBYX THIIOB TICPEMEHHBIX 3BE3I.
Ilpumeuanue: abconomnas 36€30nHas GeluduHa — uauueckas GeruyuHa,
Xapaxkmepusyoujas ceemumocms 36é30. Lllkana 36é30uvix eenuuum
«nepeséprymay. boiee ApKas 36e30a 6yoem umems MEeHbULYIO 36E30HYI0 GEIUYUUHY.

BriGepute BepHbIE YTBEPKACHHUS:
-7

-6}

Knaccuyeckue |
uedenabl

w [ lechenabl TN Il

AbconoTHaA 3B€3aHan BENUYUHA

0 10 20 30 40 50 60 70 80 90 100
MNepuon, CyTKK

OTBeTt:

o JIrob6as kinaccuueckas nedenna sipue ar00oi nedeunan tuma Il

v’ AGcomoTHas 3BE3/IHAs BEIMYMHA KITACCHYECKuX medens ¢ mepuogaoM B 10
CYTOK paBHa —4

o Ilpu paBHBIX TIeprOIax U3MEHEHUS OJ1ecka CBETUMOCTD Iepeun] pa3HbIX TUIIOB
paznuyaeTcs Ha 3 3BE3AHBIX BEJIUYHHBI

v' Yem Gonblie CBETUMOCTH LE(PeHIbl, TEM OOIbINE MEPUON H3MEHEHHs €é
OJiecka

v’ Ilpu paBHBIX NEPUOAAX M3MEHEHUs OllecKa Kiaccudeckue uedeuanl spue,

yeM nedenasl Tina Il



o AOcomoTHas 3BE3nHas BennuuHa nedeun tuna Il ¢ mepuomom B 50 cyTok
paBHa —35
3a kaxablii BepHbIii 0TBeT — 2 0asia 3a
KAKAY10 OIIUOKY CHUMAaeTcsd 2 faJuia

MakcuMaJbHBIA 02J1J1 32 3a1aHue — 6

Pewenue.

Bcro Heobxonumyto uH(bOpMaIIHIO MOXKHO NOJIyYUTh, AHAIU3UPYS
MpE/ICTaBIICHHbIN TpaduK.

«AbcomoTHas 3BE3Has BenuunHa nedeunn tuna Il ¢ nepuogom B 50 cyTok paBHa
—5» — HeBepHO, npu niepuoae B 50 cyTOk ux 3BE3qHAsA BeNMUMHA OKoo —4.1, a
3HaYEHUs —5 Ha IpeACcTaBICHHOM Tpaduke 3TOT BU 1edena BoooIIe He
JOCTHUTAET.

«IIpu paBHBIX TIepHOAaxX M3MEHEHHs OJeCKa CBETUMOCTH LeEe] Pa3HbIX THUIIOB
paznuuaercsi Ha 3 3BE3NHBIX BEJIMYMHBD) — HEBEPHO, PA3HUIA MEHBIIE JIBYX
3BE3HBIX BEJIUYUH.

«JIrobas wmaccuueckas nedeunna spue moboi medeuast tuna II» — HeBepHo.
Hampumep, nedpeunna tuna Il ¢ mepuonom 90 cyTok sipue Kiaccuyeckon medenisl ¢
nepuonoM 10 cyToxk.

OcrasibHbIC YTBEPKICHUS BEPHBI.
3amanue Ne 10.1

YcaoBue:

H3Be CTHO, qTo CBCTHUMOCTD CINHHNIBI Ijomaau IIOBCPXHOCTHU 3BC3bI

MPOTMOPIIMOHANIbHA YETBEPTOM cTereHu e€ aOCONOTHOM Temneparypbl. Beipaszure



CBETUMOCTb 3Be3/Ibl B cBeTUMOCTsIX ConHIla, ecinu e€ Temmeparypa pasia 9900 K, a
panauyc coctapiuset 1.7 panuyca Connia. Temneparypy ConHiia IpuMUTE paBHOM

5800 K. OTBeT OKpyIIuTe 10 AECATHIX.

OTBeT: 3acunuThIBaeTCs B quanaszone [24.4; 24.6]
TouHoe coBnagenue orgera — 6 6a/1J10B

MakcuMaJbHBIA 02J1J1 32 3a1aHue — 6

Pewenue.

CBeTUMOCTh €QWHHULIBI IUIOIIAAM TOBEPXHOCTH 3BE3Abl IPONOPLUHUOHAIBHA
4eTBEPTOMN cTeneHu e€ abCOoMOTHOM TeMiiepaTypsl. [Ipu 3ToM mosiHAs CBETUMOCTD
3BE3/1bl IPOMOPLIHUOHAIIbHA IUIOAAU €€ TOBEPXHOCTH, TO €CTh KBaAPATy painyca.

Takum 0Opa3zom, noayyaem

L+Lo=R+Rp) (T+Te)*=1.7> (9900 + 5800)* = 24.5.

Marpuua oTBeTOB K BepcusaM 3aganus 10.

Ne Temneparypa = Paauyc 3Be3abl = OTBeT (3aCYUTHIBAETCH
saganusa  3Be3dsl (B K) ®Ro) B IMaNa3oHe)
10.1 9900 1.7 [24.4; 24.6]
10.2 6000 1.2 [1.4;2.0]
10.3 6200 1.29 [1.9; 2.5]
10.4 6400 1.38 [2.5; 3.1]
10.5 6600 1.47 [3.3; 3.9]
10.6 6800 1.56 [4.3;4.9]
10.7 7000 1.65 [5.5; 6.1]
10.8 7200 1.74 [6.9; 7.5]
10.9 7400 1.83 [8.6; 9.2]
10.10 7600 1.92 [10.6; 11.2]
10.11 7800 2.01 [12.9; 13.5]
10.12 8000 2.1 [15.7; 16.3]
10.13 8200 2.19 [18.9; 19.5]
10.14 8400 2.28 [22.6; 23.2]
10.15 8600 237 [26.9; 27.5]

10.16 8800 2.46 [31.8;32.4]



10.17
10.18
10.19
10.20

9000
9200
9400
9600

2.55
2.64
2.73
2.82

[37.4; 38.0]
[43.8; 44.4]
[51.1;51.7]
[59.4; 60.0]



