Pa30op 3aganuii mkoabHoro 3rana BcOILl mo actponoMuu
JIg 9 Ki1acca

2024/25 y4eOHblii rox

MaxkcumaiibHoe KoJimdecTtBo 0amioB — 100

3aganme Ne 1.1

YciaoBue:

Bri6epute BepHbIE YTBEPKIACHHUS:

Otser:
o IlmanerapHble TYMaHHOCTH 00pa3yIOTCs MOCIIE pa3pyLICHUs IIJIaHET
v Mueunsiii [Tyt 1 ranakTuka AHAPOMEIBI CTOIKHYTCS B OyAyILEM O
ConHue HaxXOAUTCA BHYTPH IIAPOBOTO CKOTUIEHUS 3BE3]T
v B nenrpe Mieunoro ITyTi HaXOmUTCS CBEPXMACCHBHAsI YEPHAS JbIpa
v Mieunsiii [TyTh OTHOCHTCS K THITY CIIMPAJILHBIX TAJIaKTHK ¢ 6apom
(mepembrukoii) o PaccrostHue o OONBITMHCTBA TAAKTUK HE IpEBbIMacT 1
Mmeramnapceka o ConHIE IBUXKETCA BOKpyr HeHrpa Mieuynoro Ilytu co
CKOPOCTHIO, OJIU3KOM K CBETOBOM
3a kax/ablid BepHbIil 0TBeT — 2 aJjiia
3a ka:kayro ommOKky cHumaercs 1 6asn

MakcuMaJabHBIA 0aJ1J1 32 3a1aHue — 6

Pewenue.
Mneunsiii [lyTh — crnupanbHasi rajakTuka ¢ 0apom (mepemblukoit). B 1eHTpe

Mauneunoro Ilytn Haxomurcest cBepxMaccuBHas 4€pHas apipa. B nHamen [anaktuke



HAXOAATCS OKOJIO IMOJyTOpa COTEH IIAPOBBIX 3BE3IHBIX CKOIUICHUH M HECKOJIBHKO
JICCSITKOB THICSY paccestHHbIX ckoruieHui. [Ipu atom ConHile — oauHOYHas 3Be3/a
M HA B Kakoe CKoruieHHne He BxoauT. CoJHEYHash CHCTeMa paclojioKeHa Ha
PACCTOSTHUU OKOJIO 8 KMJIOMIAPCEK OT IIEHTpa ['aakTuKu u IBUKETCS BOKPYT HETO CO
CKOpOCThIO 220 KM/C.

[TmaneTapHbIe TYMAHHOCTH — €IIIE OJTUH BUJ OOBEKTOB, HAOMIOMAEMbIX B HAIICH

[Nanaxtuke. OHU NpeACTaBIAIOT cOO0I UTOT HBOMOLMHU 3BE3N cpenHel macchl. K
IJJAHETAM 3T TYMaHHOCTH HE UMEIOT OTHOLIEHUS: X HA3BAJIA «IUIAHETAPHBIMU» 34
OKpyIIyto (hopMy, KOTOpasi Ipu HAOIIOAEHUH B TEJIECKOM AENIaeT UX MOXOKUMHU Ha
JCKU IUIaHET.

Onna w3 cambix Omm3kux K Mieunomy [lytu ramaktuk — 310 TymMaHHOCTH
AHnpomenbl, oHa HaxoauTcs Ha pacctostHuM 0.76 MIIK OT Hac U MpUOIMKaeTcs Co

cKopocThio 0koJio 300 km/c.



3aganue Ne 1.2

YcaoBue:

Bri6epute BepHbIE YTBEPKACHHUS:

OtBer: o ConHie ABMXKETCS BOKpYr HeHTpa Miueunoro Ilytu co ckopocThio,
OJIM3KOM K CBETOBOM
o IlnanerapHble TYMAHHOCTH 00pPa3yIOTCS MOCIIE paspylIeHus IIaHeT v/
PaccTosinre 10 OOJBIIMHCTBA TATaKTUK OoJbIne 1 Meramapceka o MiteuHbIi
[IyTh OTHOCUTCS K TUITY TUTAHTCKHUX SJUIMNITUYECKUX TaJaKTUK
v CoItHIle HE BXOIUT HH B KAKOE [IAPOBOE CKOILIeHHe o B Miteunom

[IyTy HET YEPHBIX IBIP

v Muteunsiii I[TyTh 1 ragakTuka AHIPOMEIBI CTOIKHYTCS B OyayIeM

3a kax/ablid BepHbIil 0TBeT — 2 faJia

3a kaxayw omudKy cHumaercs 1 6asn

MakcuMaJIbHBIN 0aJ1J1 32 3aganue — 6

Pewenue no ananocuu ¢ 3aoanuem 1.1

3aganmne Ne 2.1

Ycaosue:
N3BecTHO, yTO rOpU30HTAIBHBIN napaiakc CosHIa paBeH 8.8 yIoBOW CEKyHbI.
Br16epute 00beKThI, TOPU30HTAIBLHBIN MapaiilakC KOTOPBIX MOKET MPEBHIIIAThH

1 yIioByI0 CEKYHIY:



Otser:

v’ Komera Tamies o

ITpokcuma LlenraBpa

v Benepa o

TymanHOCTh YauTka o

[nesasr v JIyna v' Yo

o [limyron
3a ka:KabIid BepHbIN 0TBeT — 2 0aJlia
3a kaxayw omudKy cHumaercs 1 6asn

MakcuMaJbHBIA 0aJ1J1 32 3a1anue — 8

Pewenue.

[Tapannakc oOpaTHO MPOIMOPIMOHANIEH PAcCTOSHUIO 0 0Obekra. PacctosiHue 10
ConHia paBHO | acCTpOHOMHMYECKOW €OWHHUIE, COOTBETCTBEHHO, TOPU30HTAIBHBIN
napajiakc OyzeT paBeH 1 yrioBoil cexkyH e st 00beKTa, KOTOPBI HaXOAUTCs B 8.8
pa3 panbiie CojHIA, TO €CTh Ha paccTosHUM 8.8 a. €. oT 3emyin. ITO OOJbIIe
paauyca opoutsl FOnuTepa, HO HEMHOTO MeHbIIe paguyca opoutsl CarypHa. Eciu
00BEKT pacnojioxkeH ommke 8.8 a. €., To ero nmapainakc Oyaet 6ombiie 1". B ciucke
310 BeHnepa (BHYTpeHHssl IUIaHETa, MOATOMY ObIBaeT K 3emJye naxke Oke, 4yem
Connue), Mo (cnytauk FOnurepa, MUHMMaJIbHOE PACCTOSHUE /10 3€MJIM OKOJIO 4 a.
e.), Jlyna m xomera lammes (McxoAss U3 TOTO, YTO KOMETA XOPOILIO H3BECTHA
Onmaromapsi CBOeH SIPKOCTH, HECIIOKHO JIOTaJaThbCs, YTO B MEPUTEITUU OHA MOXKET
HaxXOAUThCS JocTarouHo Onu3ko kK 3emuie). IIpu stom B adenuu komera [ames
HaxoauTcs 3a opburoit HenTyHa u e€ mapaiiakc B TakoM ciayyae MeHbuie 1".
KapnukoBas mnanera [1nyTon Takke Haxonutcs 3a opoutoit HenryHa, a [Ipokcuma
[lentaBpa, [Inesaesr m TymaHHOCTH YnuTKa — BOOOINE JAJIEKO 3a MPEACTaMH

CoJITHEYHOM CUCTEMBI.



3aganue Ne 2.2

YcaoBue:

M3BecTHO, YTO TOPU30HTANBHBIN Napaiake CoiaHua paBeH 8.8 yIIIOBOM CEKyHBI.
Bri6epute 00beKThI, TOpU30HTaIBHBIN Napaiuiake koTopbix HE MoxeT npeBbIaTh

1 yII0BYIO CEKYHIY:

OtBeT:

v" Ilpokcuma IlenraBpa

o Komera Tamies v

TyMaHHOCTh YIuTKa ©

Benepa v' Iliyron v

[Inesawl o Mo o Jlyna
3a Ka:KabId BepHbINA 0TBET — 2 0aJlia
3a kaxayr omudKy cHumaercs 1 0asun

MakcuMaJabHBIA 0aJ1J1 32 3a1anue — 8

Pewenue no ananocuu ¢ 3aoanuem 2.1

3aganue Ne 3

Oo61ee yciioBue:

B sTOoM 3agaHnu Bl MOXKETE UCTIONH30BATh KapTy 3BE3MHOTO HEbA.



3seans

~e

-

YciaoBue

OtmeThTe Ha U300pakeHUN co3Be3ane JIbBa:

OT1Ber



TouHoe coBIIaeHNE 0TBETAa — 3 0aJLj1a

Pewenue.

Co3sBesnue JIpBa 1€rko HaAWuTH IO XapaKTEPHOMY acTepu3My. OHO HAXOUTCS MPABEE

[EHTpa U300paKeHUs ¥ COACPIKUT SPKYIO 3Be3ay Pery.

YcaoBue:

Bri6epute Ha3BaHUE caMOil SIPKOH 3Be3/bl HA U300PAKEHUU:

OtBer: 0 Bera
o Jlenedb o

Jeneboma o

Cupuyc v
ApkTyp ©
Peryn o
Cnuka

TouHoOe coBIajeHne oTBeTa — 3 0aJL1a



Pewenue.
Hu pucynke n3o0pa)keHbl MPEUMYIIECTBEHHO co3Be3Ausi CeBEepHOro MoIylapus
HeOecHol cdeprl. B wacTHOCTH, B Kajp morano co3pesaue Bomomaca, B KOTopoM

HaxoAuTCA camasi sipkast 3Be3qa CeBepHOTro noymapus — ApKTyp.

YcaoBue:

YTo HAXOAUTCS B TOUKE, OTMEUEHHOU CTPEITKOM?

OTtBeTt: 0 Touka 3UMHETO
cosHuectosHus o [lomoc mupa o
lentp Mneunoro Ilytu o ILiesabr
v Touka OCEHHETO PaBHOAEHCTBHUS O
UYépnas npipa

TouHoe coBnajeHue oTBeTa — 3 HajLIa

MakcuMaJbHBIA 02J1J1 32 3a1anue — 9

Pewenue.
Crpenkol OTMEUYEHO TMOJIOKEHUE TOUYKHM OCEHHET0 pPAaBHOACHCTBUA: 3/I€Ch

MIEPECEKAIOTCSl HEOSCHBIN PKBATOP U IKIIUITHKA. DTa TOYKA HAXOAUTCS B CO3BE3IHUU



HeBbl. Ha Beskuii ciydaid OTMETUM, YTO APyrue 0OBEKTHI U3 CIIHMCKA PACTIOI0KEHBI
COBCEM B MHBIX 001acTsXx Heba. Tak, Touka 3MMHETO COJTHIIECTOSIHUS U HapaBIICHUE
Ha 1neHTp Mueunoro ITytu HaxomsTcs B co3Be3guu Crpernbla (KCTaTH, B LIEHTPE
Mineunoro Ilytu 3aomHo ecTh u 4€pHas abIpa). CeBepHBI TMOMIOC MHpa — B
co3Be3nun Maioit Mensenuipl, FOxHBIE — B co3Be3aun Oxranrta. [lmesapr —

PaCCCAHHOC 3Bé3ﬂHOC CKOIINICHHMH B CO3BC3/ 11U TCJ'II)Ha.



3aganue Ne 4

YcaoBue:

YcTaHoBUTE COOTBETCTBUEC MCKIY 00BbEKTaMH H CO3BC3IUsAMH, B KOTOPBLIX OHH

HaXOSATCS.

OTser:
LenTp Mueunoro Ilytu Crpenen
Comnnue 1 nexabps 3MeeHocel]

Jlyna B nepBoii uetBeptu 21 nexadbpss | PpiOb1

Scmn Pax
berenbreiize OpuoH
CeBepHBII NOJIFOC IKIUIITHKA JpakoH

3a Ka:Kay BepHy0 napy — 2 daJuia.

MaxkcuMaJabHBIN 0aJ11 32 3aganue — 12

Pewenue.

berensbreiize — o Opuona. Hanpasnenue Ha neHTp Mneunoro Iyt nHaxonurcs B
co3Be3nuu Crpenbla. SIcinm — paccessHHOE 3BE3HOE CKOIUIEHUE B co3Be3aun Paka.
B co3Besnuu 3meenociia CosHIle HaXOAUTCS ¢ KOHIA HOSIOPS 10 CEpeIUHbBI 1eKaops,
XOTSl MHOT/A 3TO CO3BE3[ME HE MPUUHUCISIOT K 30quakaibHbIM. JlyHa B mepBoit
yeTBepTH Haxomutcs B 90° k BocToky oT CoJHIIA; COOTBETCTBEHHO, 21 nexadps, B
JIeHb 3UMHEr0 COJHIIECTOsIHUS, JIyHa B 3T0il (pa3ze OyneT HaXoAUThCS BOIU3HM TOUKH
BECEHHETO PaBHOACHCTBUSI B cO3Be31uU Pr10. CeBepHBI MOMIOC SKIUTITUKU — OHA
U3 JBYX JUAMETPAIIbHO MPOTUBOIOJIOKHBIX TOYEK, MAKCUMAIBLHO YAAJEHHBIX OT

SKJIUNTUKA (MO0 aHAJIOTMU C JKBATOPOM M TeOrpapuUyecKUMH TMOJIIOCAMHU).



HecnoxHo noragarscsi, 4TO OH JAOKEH HAXOAUTHCS B OKOJIOMIOJISIPHOM CO3BE3/IUH B
23.5° or CeBepHoro moioca Mupa (3TO BeJIMYMHA HAKJIOHA 3E€MHON OCH).

EnuHCTBEHHOE NOAXOIAIIEE CO3BE3/INE B CIIUCKE — 3TO J[pakoH.



3aganune Ne 5.1

Oo61ee yciioBue:

PaCCMOTpI/IM XaApPaAKTCPUCTUKHU 00bekTOB COIHEYHON CHCTEMEL.

YcaoBue:

VYcTaHOBUTE COOTBETCTBUE MEXAy oObekTaMu (COIHEYHOM CHUCTEMBI M HUX

CKOPOCTAMHU ABHIKCHUA 110 Op6I/IT€.

Otser:
KOnurep 13 km/c
Benepa 35 km/c
Ilepepa 18 xkm/c
Jlyna 1 xm/c

3a ka:Kkayo BepHy napy — 2 6aJsia. Becero — 8 6aJsion

Pewenue.

Yem panpme manera ot ConHIIA, TEM MEUIEHHEE OHa JBHWKETCs. BeHepa
pacnionoxena omke k ComnHiry, ueM OnuTep, mosToMy €€ ckopocTh OyzeT Ooblie.
KapnukoBas mnanera Llepepa Haxomutcst B I71aBHOM Mosice acTEpOUIOB MEKIY
opoburamu Mapca u IOmnutepa, mo3ToMy €€ CKOPOCTh JOJDKHA MPUHUMATh
IIPOMEKYTOUHOE 3HAYEHUE MEXKIY CKOPOCTIMU BeHnepsl

n [Onurepa. OcCTamoch TOJNBKO MOHATh, KAaKO€ W3 MPEACTABICHHBIX 3HAYEHUUN
otHocuTcs K JlyHe. 3ameTum, 4TO 1Jsi 3TOTO JOCTATOYHO JAa)XX€ OU€Hb TpyOoi
ouienku. Hanpumep, onienka panuyca opoutsl JIynsl B 400 ThiCSiU KHJIIOMETPOB U
nepuona ooOpamenus B 1 mecsi naét V = 2nR/T = 1 km/c. MOXXHO IOWTH U APYTUM

nyTEM: U3 pa3nnuHbIX cooOpaxenuit (u3 Il 3akona Kernnepa wiau u3 popmynsl 11



KPYTOBOM CKOPOCTH) JIETKO MOHSTh, YTO CKOPOCTH TE€J, OOPAIIArOIINXCS BOKPYT
o0111ero 1eHTpa, 00paTHO MPOMOPIIMOHATBHA KOPHIO U3 pajlyca UX OpOUTHI:

V o R"™V2, YuureiBas, uT0 opOUTaNbHAS CKOPOCTH 3EMIIM COCTABISAET MPUMEPHO 30
KM/C, TIOJTy4aeM, 4To B ciaydae oOpareHus BoKpyr CoJiHIIa CO CKOPOCThIO 1 KM/C
TEJIO JOJKHO HaxoauThest Ha paccTostHun 900 a. e. ot ConHua, yto npumepHo B 180

pa3 nanbie FOnurepa!l

YciaoBue:

V ckonpkux miaHeT COIHEYHOM CUCTEMEBI €CTh CIIYTHHKH, KOTOPEIC OoJbIIIe HYHBI?

OtBert: 2

TouHoe coBIaeHNE O0TBETAa — 3 0aJL1a

Pewenue.

JlyHa — 0ZIMH 13 CaMbIX KPYITHBIX €CTECTBEHHBIX CIIyTHUKOB B COJTHEUHOM cUCTEME.
bonbiie Jlynsl Tonbko 3 u3 4 ramuneeBsix crnyTHUKOB FOmnurtepa (I'anumen, Mo u
Kamnucro; EBpona menbiie Jlynsl) u Tutan, cnytHuk CarypHa. Bece crnyTHukH
Mapca, Ypana u Hentyna mensuie Jlynsl. ¥ Mepkypust 1 BeHepsl €CTECTBEHHBIX

CIIYTHHUKOB HCT.

YciaoBue:

Bri6epute BepHbIE YTBEPKIACHHUS:

OTBer:
o VY BceX CITyTHHMKOB IUTAHET HET aTMocdep
o Mapc — mepBas 1aHeTa, Ha MOBEPXHOCTh KOTOPOW COBEPIIMI MOCAIKY

36MHOM KOCMHUYECKHUH arapar



v Henryn u Benepa MoryT okasarbest psiioM Ha HeOe 3emim v Macca
FOmurepa paBua npumepro 1/1000 maccer Conmaita © MakcumanbHbIC
anoHraunu Mepkypus u BeHepbl paBHbI

v’ Camas BbicoKas ropa B COIHEYHOM cUCTEME pacIioiokeHa Ha Mapce o
FOnutep — camas sipkas ruianeta Ha HeOe 3emin

v’V BCeX IJIaHET-TUTAHTOB €CTh KOJIbIIa

o bonpmoe kpacHoe nATHO FOnuTepa MeHbIIE IO pa3Mepy, YeM 3eMIIs

3a kax/abli BepHbIil 0TBeT — 2 faJsiia
3a kaxayr omuoKy cHumaercs 1 0aun

MakcuMaJabHBIA 02aJ1J1 32 3aganue — 19

Pewenue.

Camoit sipko¥ 1aHeToi Ha 3eMHOM HebOe siBnsierca Benepa. E€ makcumanbHOe
yrioBoe ynanenue ot CoiHila cocranisieT 47°, yto npuMepHo B 1.7 pasza Oodblie,
yeMm y Mepkypusi. B 3aBucumMocTy 0T B3aMMHOT'O pacojIoKEeHUs IUIaHET Ha opOuTe,
psgoM c¢ BeHepoil MoxHO HaOmomath JoOble aApyrue maHeTsl CoJaHEeYHOH
cucrteMbl. Takxe BeHepa — rnepBas 11aHeTa, Ha IMIOBEPXHOCTh KOTOPOM COBEPIINII
MOCaJKy 36MHOM KOCMUYECKHUI anmapar: B 1966 roay xkéctkyro nocaaky Ha Benepy
COBEpIIIMJIA COBETCKas MEXIUlaHeTHas craHiusi «Benepa-3», a B 1970 rogy yxe
MATKYHO0 TOCaaKy ocyuiectBuia «BeHepa-7». A BOT A0 moBepxHocTH Mapca
COBETCKHE araparsl 100panuck Tojibko B 1971 rogy. 3ato Ha Mapce pacnosnioxeHna
camas Bbicokas ropa COJIHEYHOM CUCTEMbI — MOTYXIIUI ByJIKaH OJIUMIT BBICOTOM
26 KM.

FOnuTtep — BrOpas Mo SIPKOCTH MiaHeTa Ha HebOe 3eMiu. DTO camas MacCUBHas
maHera CoTHEYHOM CMCTEMBI — ero Macca cocTaniisieT nmpumepHo 1/1000 ot macchbr
Connua. Ha FOnutepe Oymrytot armocdepubie Buxpu. CaMblil U3BECTHBIN U3 HUX —

Bonbmoe kpacuoe msatHo. OHO Habmionaercs yxe 6onee 350 net, a ero pasmepsl



IPEBBILIAIOT pazMepbl 3eMiu. Kak 1y Bcex muaHeT-rurantoB COJIHEYHON CUCTEMBI,
y IOnurepa ectb cucrema Konel, XOTs, KOHEYHO, HE Takas BIIEYATIAOIIAsA, KaK y
Carypna. Kcraru, cnytHuk CarypHa TuTaH — €IWHCTBEHHBId CIHYTHHK B
ConHeuyHoM cucTeMe ¢ MIOTHOM aTMochepoil.

3aganue Ne 5.2

Oo01ee yciioBue:

Paccmotpum xapakTepucTUKU 00beKTOB COTHEYHOM CUCTEMBI.

YciaoBue:
VYcraHoBUTe COOTBETCTBHE MeExay oObekramMu COJHEYHOM CHCTEMBI M HX

CKOPOCTAMHU ABHIKCHUA 110 Op6I/IT€.

Otsert:
CarypHn 9.6 xm/c
Lepepa 18 xkm/c
Mapc 24 xm/c
Jlyna 1 xm/c

3a ka:Kkayo BepHy napy — 2 6aJsia. Becero — 8 6aJsion

YcaoBue:

VY ckonbkux miuaHeT COoJIHEYHOM CUCTEMBI BCE €CTECTBEHHBIE CITyTHUKH HE
IIPEBBILIAIOT no pasmepam Jlyny? CryTHUKHM KapJIMKOBBIX

IIJTAHET HE y‘II/ITBIBaI\/'ITe.

OTtBeT: 3

TouHoOe coBIajeHNe 0TBeTa — 3 0aJL1a



YcaoBue:

Br16epute BepHbIC yTBEPKIACHHUS:

OtBeTt:

o MakcumanbHbie noHTauu Mepkypusi 1 Benepsl paBHbI
v' CymiecTByer IO KpaiHel Mepe OJMH CIIyTHHK IUIAHETHI, WMEIOIIHi

armocdepy
o YpaH u Mepkypuii He MOTYT OKa3aTbCsl PSAJOM Ha HeOe 3eMiid O
Macca FOnutepa pasna npumepno 1/100 maccer ConHia
v' Cawmas Bbicokast ropa B CONHEUHO# cHcTeMe paciosiokena Ha Mapce
v Benepa — miepBas IUIaHeTa, HA MOBEPXHOCTh KOTOPOH COBEPIIMI TTOCAIKY
36MHOM KOCMHUYECKUH arapar
o IOnuTtep — camas sipkas riaHeTa Ha HeOe 3emun
v" Bonbinoe kpacHoe msaTHO IOmuTepa Gomblie o pa3Mepy, 4eM 3eMis o
YV HEKOTOPBIX MJIAHET-TUTAHTOB HET KOJIEI]
3a Ka:KabId BepHbINA 0TBET — 2 DaJuia
3a kaxayw omudKy cHumaercs 1 6ayn

MakcuMaJbHBIN 0aJ11 3a 3aganue — 19

Pewenue no ananozuu ¢ 3aoanuem 5.1



3aganue Ne 6

Oo61ee yciioBue:
«Jlynoxon-1» — mepBbld B MHUpE IUIAHETOXOH, YCIEUIHO paboTaBIIMi Ha
MOBEPXHOCTHU Jpyroro HebecHoro Tena. OH paboran Ha moBepxHocTH JIyHbI ¢ 17

HOs10pst 1970 mo 14 centsa6ps 1971 roaa, mpoexas 3a 31o Bpems 10540 meTpoB.

YcioBue:

Ha ckomnbko MCTPOB B CPCOAHCM IICPCMCIIATICA ((.HYHOXOI[-I» 3a OAHHU 3CMHBIC CYTKI/I?

OTBET OKPYIVIUTE JI0 LEIIBIX.

OTtBet: 35

TouHOe COBIAJeHNE 0TBETAa — 5 0aJ/JI0B

Pewenue.
PaccuutaeMm, cxonmpko 3eMHBIX CyTOK «JlyHOXOm-1» mpopabGortan Ha Jlyne. C 17

HOA0ps1 1970 mo 14 centabps 1971 roga npouwio (BKiIrouas 00e yka3aHHbBIE AAThI):



365—-17—-31—-30—-14) + 1 =302 cyTok.
Torma nepemMenieHue JiyHoxoaa coctaBuio B cpenneM 10540 + 302 = 35 meTpoB 3a
cyTku. Ha Besikuii ciiydaem 3aMeTHM, 4TO 3TO AAET TOJIBKO OYEHBb IPyOyIO0 OLEHKY
CKOPOCTH JTyHOXOJ[a, TaK KaK OH HE JBUTAJCS MOCTOSIHHO (B YAaCTHOCTH, JTYHHOU
HOUYBIO OH HAXOJIWJICS B peKUME OXuaaHus). PeanbHas CKOpOCTh JTyHOXOJa MOTJIa

JIOCTUTATh 2 KM/4.

YcaoBue:

CKOJIBKO JIYHHBIX JHEH npojoixkaiack padora «JlyHoxona-1»? OTBET OKpYIIUTE 110

OCIbIX.

OtBet: 10

TouHoe coBIAeHNE OTBETA — 5 0a/1710B

Pewenue.

JIlyHHBIE CyTKU — 3TO TPOMEXKYTOK BPEMEHH MEXK]Ty IBYMS TTOJIHOJTYHUSIMU, TO €CTh
cuHoguveckuii nmepuon Jlynel. Takum 00pa3oM, JyHHbIE CYyTKH — 3TO 3€MHOMU
Mecs (ecau ToyHee, TOo 29.5 3eMHBIX CyTOK). 3HauuT, pabora «JlyHoxoma-1»

pojoKanach uyTh Oosee 10 TyHHBIX CYTOK.

YciaoBue:

Ha «JlyHoxome-1» ObUT  YCTaHOBJIGH YTOJIKOBBIM  OTpaXkarellb, KOTOPBIN
UCIIONB30BANICS IS OMNpPEAEIeHUss paccTosiHus 10 JIyHbl METOAOM Jia3epHOM
nokauuu. [lepBbie curnansl ot «JIyHoxoma-1» Obutu momyuensl 5 nexadpst 1970 rona
Ha 2.6-meTpoBoM Tereckorne umeHu [. A. Illaiitna KpsiMckoit acTpoduzndeckoit
oOcepBatopuu. JlaHHBIM MeTofOM pacctossHue g0 JIyHBl ompenensioch ¢

TOYHOCTBIO JO HECKOJIBKHUX MeTpOB!



CKOJIBKO BPEMEHM IPOXOAMJIO MEXAY OTIPaBKOW J1azepHOro ummysibca K JlyHe u

peructpanuent orpaxk€nnoro curtana? Paaguyc opoutst Jlynsl npumure

paBHbIM 384400 krioMerpam. OTBET BBIPA3UTE B CEKYHAAX, OKPYIIIUTE A0 AECATHIX.

OTBeT: 3acunuTHIBaCTCSA B IUana3zoHe [2.5; 2.6]
TouHoe coBnaseHne 0TBETa — 5 0AJJIOB

MaxkcuMaJabHBIN 02J11 32 3ag1anue — 15

Pewenue.

CxopocTts cBeta paBHa 300 ThIC. KM/C. YUHUTBIBAs, YTO Ja3€PHBIN UMITYJIBC TPOXOTUT
paanyc JyHHOU OpOUTHI ABAXKIBI (Tyaa U 00paTHO), moiydaem t = 384 400 - 2 + 300
000 = 2.6 cexyHIpbI.

Ha Bcsaxuii citydait OTMETUM, YTO padycC JIyHHON OPOUTHI — 3TO PACCTOSTHUE MEXKTY
neHTpamu 3emiu u JIyHsl, a 1a3ep U OTpaXkaTeslb HaXOASATCs Ha TOBEPXHOCTAX ITUX
TEJ, TO3TOMY pPeabHbINA MyTh JIA3€PHOTO UMITYJIHCA HECKOJIBKO MEHBIIE YIBOEHHOTO
paguyca opobutsl JlyHel. DTa mompaBka HeBenuka M cocrtaBisier mopsiaka 0.05

CEKYHJIBI.



3aganue Ne 7.1

W3BecTtHO, 4TO yIoBoe paccrosiuue Mexnay Kamemnon (Anbda Boszaudero) u

[TonstpHOI 3BE37101 cocTaBmsieT 44 rpaayca.

YciaoBue:
HaGmronarens Haxoqurcesa Ha 47° c¢. m1. Ha kakoii MakCUMajIbHOM BBEICOTE OH MOYKET
yBuaeTh Kanemny? OTBeT BbIpa3uTe B rpajaycax, OKpymiuTe A0 uenbix. Cuuraiite,

qTo HOJI?IpHaH 3BE31a HAXOAUTCs TOYHO B IIOJIKOCC MHUDPaA.

OTtBet: 89

TouHOe coBIAIeHNE OTBETA — 5 0aJ1710B

Pewenue.

CkioHeHHe monoca Mupa (M, cooTBeTCTBeHHO, IlomspHoi 3Be3b1) paBHO +90°.
Takum obpazom, ckinoHenue Kanemnsl paBHo 6 = 90° — 44° = 46°. Ha mmpote 47°
BbicoTa Karmenmbl B BepxHel KyJTbMUHAIIUA COCTABHT:

90°— ¢ +06=90°—-47°+46° = 89°.

YciaoBue:

Ha ykazannon mmpore Kamenna sBisieTcss Hesaxopsauien 3Be3nod. Ha ckombko
KHJIOMETPOB HEOOXOMMO CMECTHUThCS Ha IoT, 4yToObl Kamesna crana 3axoauTth 3a
ropu3oHT? OTBET OKpyDIHTE 110 1eibiX. CuurtailTe, 4To NpPU CMEUIEHUU BJOJIb
reorpaduueckoro mepuauaHa Ha 111 kumomeTpoB Bbicota IlossipHOi 3Be31bI

u3MeHsiercs Ha 1 rpagyc.



Oo01uee yciioBue:

OTtBerT: 333
TouHOeE cCOBIaJeHNE 0TBETAa — 5 0aJ1JI0B

MakcuMaJabHBIA 0aJ1J1 32 3ananue — 10

Pewenue.

Bricora IlosnsipHoii 3Be3/1b1 HaJl TOPU30HTOM paBHA MIMPOTE MECTa HAOIIOEHUS, TO
ectb 47°. B HiokHel kyneMuHanuu Kamnesnna Oyner pacnosaratbCsi pOBHO Ha CEBEpe
«momy IlonspHoit 3Be3mol Ha BeicoTe 47° — 44° = 3°, YroOBl 3Ta BBICOTA CTala
L o J—
PABHOU HYIIO, HY’)KHO CMECTUTBCS Ha 0T Ha 3°, 4yTo 3KBHBajeHTHO 3 - 111 == 333

KM.



3aganue Ne 7.2

W3BecTtHO, 9TO ymmoBoe paccrosHue Mexnay Kamemmoit (Anbda Bosnmuero) u

[TonstpHOI 3BE37101 cocTaBmsieT 44 rpaayca.

YciaoBue:
HaGmronarens Haxoquresa Ha 51° c¢. m1. Ha kakoii MakcUMajIbHOM BBEICOTE OH MOYKET
yBuaeTh Kanemny? OTBeT BbIpa3uTe B rpajaycax, OKpymiuTe A0 uenbix. Cuuraiite,

qTo HOJI?IpHaH 3BE31a HAXOAUTCs TOYHO B IIOJIKOCC MHUDPaA.

OTtBer: 85

TouHOe coBIAIeHNE OTBETA — 5 0aJ1710B

YcioBue:

Ha ykazannoi mmpore Kamenna sBisieTcss Hesaxopsuien 3Be3nod. Ha ckombko
KWJIOMETPOB HEOOXOUMO CMECTHUThCS Ha 10T, 4yToObl Karmesia crana 3axoauTh 3a
ropu3oHT? OTBET OKpymIUTE A0 LedbiX. CUuTalTe, 4TO MPU CMEUIEHUHU BIOJIb
reorpadguueckoro Mepuaunana Ha 111 kumomerpoB Bbicota IloisipHON 3BE3MBI

u3MeHsiercs Ha 1 rpanyc.

OtBer: 777
TouHoOe coBIajeHNE 0TBEeTAa — 5 0aJ1J10B

MakcuMaJabHBIA 0aJ1J1 32 3ananue — 10

Pewenue no ananocuu ¢ 3aoaruem 7.1



Oo01uee yciioBue:

3aganue Ne 7.3

Oo61ee yciioBue:

W3BecTHO, 9TO yrimoBoe paccrosHue Mexnay Kamemmoit (Anbda Bosnmuero) u

[TonsipHol 3Be31101 cocTaBisaeT 44 rpaayca.

YciioBue:
Habmtonarens Haxonutes Ha 49° ¢. m1. Ha kakoli MakcHUMajbHOW BBICOTE OH MOYKET
yBuzeth Kanemry? OTBeT BbIpa3ure B rpaaycax, OKpynIATE 10 LebiXx. Cunranre,

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

OTtBer: 87

TouHOE cCOBIaJeHNE 0TBETAa — 5 0aJLJI0B

YcaoBue:

Ha yxa3zanHoi mmpore Kanemna sBisiercss He3axonsmien 3Be3noi. Ha ckoibko
KHJIOMETPOB HEOOXOJUMO CMECTHUThCS Ha IOT, 4yToObl Kamesmna crana 3axoauTh 3a
ropu3oHT? OTBET OKpymiuTe 10 LenbiXx. CuuTaiiTe, 4TO MpPHU CMEIICHUU BIOJb
reorpaduueckoro mepuauana Ha 111 kumomerpoB BbicoTa IlomsipHOI 3BE3MBI

u3MeHsiercs Ha 1 rpagyc.

OTtBeT: 555

TouHOE cCOBIaJeHNE 0TBETAa — 5 0aJ/1JI0B



MakcuMaJabHBIA 0aJ1J1 32 3aganue — 10

Pewenue no ananocuu ¢ 3aoaruem 7.1



3aganune Ne

Oo61ee yciioBue:

Ha dororpaduu 3aneuatsi€éH MOMEHT MaKCUMaJIbHOU (ha3bl 3aTMEHUS.

YcaoBue:

K xakomy THIy OTHOCUTCS 3TO 3aTMEHHUE?

Otser:
o Ilonnoe nynHoe o IlomHoe
cojlHeYHOe O YacTHOe JyHHOE

o YacrtHoe cojiHeYHOE Y



Konbiieo6pasHoe conHeyHoe o
[TomyTeHeBoe JIyHHOE

TouHOe coBIajeHne 0TBeTa — 3 0aJL1a

Pewenue.

Ha ¢ortorpadun mpencraBieHo koiblleoOpa3HOe coOJHEuHOe 3aTMeHue. JIlyHHbie
3aTMEHUS B IPUHITUIIEC HE OBIBAIOT KOJIBIICOOPA3HBIMH, TaK KaK pa3Mep 3€MHON TCHH

BCer/ia ropaszzao 0oblie pa3mepoB JIyHBI.

YciaoBue:

Bo Bpemst MakcuManbHOU (ha3bl 3aTMEHHS SIPKOCTh 3aTMEBAEMOT0 Teja yrajia Ha 96
% 10 cpaBHEHHIO C OOBIYHOM. BO CKOJIBKO pa3 BUAMMBINA TUAMETP 3aTMEBAEMOTO

Tena ObuI 00JIbIIIE BUAMMOTIO IHaMeTpa 3aTMeBatoiero? OTBET OKPYIVIMTE 10 COTHIX.

OtBeT: 1.02
TouHOe coBIAIeHNE OTBETA — 5 0aJ1710B

MakcuMaJabHBIA 0aJ1J1 32 3a1anue — 8

Pewenue.
[Tanenue sipkocty Ha 96 % o3HayaeT, YTO BUAMMAS TUIOMIAAb Aucka JIyHbI
coctaBuia 0.96 ot miomanu aucka CoHia. Tak Kak Ioniaae JUCKa
MPONOPLHMOHANIbHA KBAIpaTy €ro IUaMmeTpa, noaydaem
Do+ Dy = (So+ Sp)'2 = (1 +0.96)">=1.02.
9

YcaoBue:



3aganue Ne

Ha pucyHke npencraBieHa 3aBUCHIMOCTb MEX/Iy TIEpHOIOM N3MEHEHUs OJIecka 1
CBETUMOCTBIO (MOIITHOCTBIO U3ITyUYCHHS) JIJISl IEPEMEHHBIX 3BE3/ IByX THIIOB.
Ipumeuanue: abcontomuast 38E€30HAs BEIUYUUHA — PUULECKAS]
BEIUUUHA, XAPAKMEPUIVIOUAs CBEMUMOCMb (MOUWHOCIb U3TyyeHus) 36€30. Llkana
36E30HbIX BEIUUUH «NepedEPHYMay: bolee ApKas 36e30a byoem umems MeHbULY 10

36E30HYI0 GETUYUHY.

-7
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ABconoTHaA 3B83aAHan BENUYUHAE

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

BriGepute BepHbIE YTBEPKACHHUS:

OTBer:

o JIrob6as kiaccuueckas nedennaa sipue 000 nedeuan tuma Il

v AGcomroTHas 3BE3[HAs BEIMYMHA KIACCHYECKMX edens ¢ meproaoM B 10
CYTOK paBHa —4

o Ilpu paBHBIX TIeprOIax K3MEHEHUS OJIeCKa CBETUMOCTD IIe()er/] pa3HbIX TUIIOB
pasnmnyaeTcs Ha S 3BE3AHBIX BEJIMYMH

v' Yem Goblie CBETUMOCTH LehEeHIbl, TEM OOIBIIE MEPUOL HU3MEHEHUS €&

Onecka



v’ Tlpu paBHBIX IEpPHOJAX HM3MEHEHMs OJlecKa KIacCHYecKue medeuasl spue,
yeM 1edeunasl Trna Il
o AOcomoTHas 3BE3nHas BennuuHa nedeun tuma Il ¢ mepuomom B 50 cyTok
paBHa —35
3a ka:KabIid BepHbIH 0TBET — 2 OaJiiia
3a kaxayw omudKy cHumaercs 1 0ayn

MakcuMaJIbHBIA 0aJ1J1 32 3a1anue — 6

Pewenue.

Bcio HeoOxomumytro uH(pOpMaLHIO MOKHO NOJIyYUTh, AHAIA3UPYS
MpE/ICTaBIICHHbIN TpaduK.

«AbcomoTHas 3B€31Hasa BenuunHa nedenn tumna Il ¢ nepuonom B 50 cytok paBHa
—5» — HeBepHo, npu nepuone B 50 cyTok ux 3BE3/1Has BeauunHa okoyo —4.1, a
3HAYEHUS —5 Ha MpeACTaBICHHOM Ipaduke 3TOT BUJ ieder] BOOOIIE HE TOCTUTACT.
«IIpu paBHBIX nepuonax U3MEHEHUs Ojiecka CBETUMOCTH Liepenu]i pa3HbIX THUIIOB
paznuyaeTcss Ha S5 3BE3AHBIX BEIUYMH» — HEBEPHO, pa3HHIIA MEHBUIIE JABYX
3BE3HBIX BEJIUYUH.

«JIrobas kiaccudeckas nedeuna spue ao0Ood nedeuas thna I» — HeBepHo.
Hanpumep, uepenna tuna Il ¢ nepuonom 90 cyTok sipue kiaccuyeckoi redenisl ¢
nepuonoM 10 cyToxk.

OcrasibHbIE YTBEPKIAECHUS BEPHBI.
10

YciaoBue:



3aganune Ne

[TynkoBckass oOcepBaTopusi, HbIHE [JlaBHas acTpoHOMHYECKas OOCepBaTOPHUS
Poccuiickoil akageMun Hayk, Oblia OTKphITa 7 aBrycra (mo crapomy ctuito) 1839

rona BOiu3u ropoaa Caunkr-IlerepOypr.

B KaKyro OaTy 110 COBPCMCHHOMY JICTOMCUHCICHUIO CIICAYCT OTMCYATL OTKPLITUC

obcepBaTopuun?

Otser: 19 aBrycra
TouHoe coBIAeHNE O0TBETA — 7 02J1710B

MakcuMaJIbHBIN 0aJ11 32 3aganue — 7

Pewenue.

['puropuanckuii kaneHgapb (HOBBIA CTHJIb), KOTOPBIA Mbl CeiHYac HCHOJb3YeEM,
OTJIMYAETCs OT FOJIMAHCKOTO KaJeHAaps (CTaporo CTHIIS) TEM, YTO €CJIM HOMEp rojia
IpECTaBIsIeT COOOM 1IE€JI0€ YMCIO CTOJIETHH, TO Takoil rof OyaeT BHCOKOCHBIM
TOJIBKO B TOM CJIy4ae, €CJIM 3TO YKMCIIO cTojeTui aenurcs Ha 4. Tak, 2000 rox O6bL1
BHUCOKOCHBIM B 00omx KayeHmapsx (20 memutcs Ha 4), a 1900 rom — TOIBKO B

tonuanckoM (1900 nenutcs Ha 4, HO 19 Ha 4 He neauTcs).



Takum oOpazom, eciu TEKyIIasi pa3HUIa MeKTy KaJICHIApsIMHU COCTaBisieT 13 mHeH,
To B 1839 rogy ona cocrtaBisuia 12 gueir. IlosToMy B Halle BpeMs OTKPBITHE

oOcepBaTopuu CTOUT OTMeuaTh 7 aBrycta + 12 nueit = 19 aBrycra.



