Pa30op 3aganuii mkoabHoro 3rana BcOILl mo actponoMuu
g 8 Ki1acca

2024/25 y4eOHblii rox

MaxkcumaiibHoe KoJimdecTtBo 0amioB — 100

3aganue Ne 1.1

YciaoBue:

BBI6€pI/ITC BCC IIPAaBHUJIBHBIC YTBCPIKICHUA!

Otsert:
o Ha Bcém HeGocBome 3emim cerofHs BeLAEsAOT 176 cossesmuii v' 3emirs
ABJISIETCA CAMOM MACCUBHOM IUIAHETOW 3€MHOU Tpynnbl o l'anakrrka MiteuHbIi
[1yTh MpEeBOCXOAUT TANAKTUKY AHAPOMEBI 10 MACCE U pazMepaM
v TToBepXHOCTH 3eMITH YCIOBHO IMojiejieHa Ha 24 reorpad)MuecKix 4acoBBIX
nosica

o Y JlyHbl umeeTcs ToTHas aTMocdepa U3 KUCI0poaa U a30Ta

v’ B nacrosiee BpeMs Hama Beenennas pacimpsercs ¢ yCKOPEHUeEM
3a ka:Kablid BepHbIA 0TBET — 2 OaJlia
3a ka:kayro omuOKy CHUMaeTcd 2 0aJia

MakcuMaJbHBIA 0aJ1J1 32 3a1aHue — 6

Pewenue.

1. Y1Bepknenue 1 sBasieTCsl JTOXKHBIM, MOCKOJIBKY Ha BCEM HEOOCBOJE CErOmHs
BBIJICIIAIOT 88 CO3BE3IUM.
2. YTBepKJeHUE 2 SBISIETCS UCTUHHBIM. JIeHCTBUTENBHO, CPEAM TUIAHET 3€MHOMU

rpynmnsl 3eMis obagaeT caMoil OONbIION MaCCOM.



. YTBepxkneHue 3 sBIsAETCS JIOKHBIM. B geiicTBuTenbHOCTHM [ 'anmaktuka
AHnpomensl npeBocxoaut Mieunslii [IyTe mo macce u o pazmepam.

. YTBepxkieHue 4 ABIIETCA HCTUHHBIM, ITOCKOJIBKY MMOBEPXHOCTH 3emuin enlé B XIX
BeKe ObLTa YCIIOBHO TofiesieHa Ha 24 reorpadnyeCcKuX 4aCOBBIX TOsICA.

. YTBepKICHHE 5 SBIACTCS JOKHBIM, TOCKOIBKY y JIyHBI HET aTMOChEpHI.

. YTBepxkeHue 6 siBisieTcss ICTUHHBIM. COIIaCHO COBPEMEHHBIM JaHHBIM, Hallla

Bcenennas I[GﬁCTBPITGJILHO PactmpACTCA C YCKOPCHUCM.



3aganue Ne 1.2

YcaoBue:

Br16epuTe Bce MpaBUIIbHBIC YTBEPKICHUS:

Otser:
o Ha BcémM HebGocBonme 3eMin MOKHO HaOII0aTh HEBOOPYKEHHBIM ri1azoM 60000
3BE3]
v IOnwmrep ABISETCS CaMO MACCHBHOM IUIAaHETOM-TUraHTOM B COJIHEYHOM
CHUCTEME
o I'anakTtuka TpeyronbHuka npeBocxoaut Hainy ["anaktuky (Mieunsiii [1yTe) mo
Macce U pazMepam
v’ Jlyna — Ommxkaiinmii Kk COIHITY CIYTHHMK KJIaCCUYECKOM ItaHeThl o Cpemusis
TeMmIeparypa IOBEPXHOCTH Mapca Bblllle CpeOHEW  TeMIeparypbl
ITOBEPXHOCTHU 3EMIIU
v’ Bce manékue rajakTUKU M KBaszaphl yaansiorcs ot ConHia u 3emiu
3a Kka:KabId BepHbINA 0TBET — 2 0aJlia
3a ka:kay omuOKy CHUMaeTcd 2 0aJia

MakcuMaJbHBIA 0aJ1J1 32 3a1aHue — 6

Pewenue no ananocuu ¢ 3aoaruem 1.1

3aganue Ne 2.1

Oo61ee yciioBue:



Jlana ympoménnas cxema CoIHEUHOUW CUCTEMBbI (HE B MacmTade) ¢ yKazaHuEM

HyMCpaluun €€ OCHOBHBIX TEI.

YciaoBue:

YcTaHoBUTE COOTBETCTBUEC MCXKIY Ha3BaHUAMM IMPCACTABJICHHBIX TCJI UM CUCTCM

TeJl ¥ X 0003HAYECHUSIMHU Ha PUCYHKE.

Otsert:
Komera 10
Mapc 6
[TmyToH 13
IOnurep 8
Hentyn 12
Jlyna S
Coumniie 1
I'maBHBIN NIOSIC aCTEPOUJIOB 7

3a kaxayr BepHylo napy — 1 6ama

Pewenue.



3Has cTpykTypy COTHEUHOM CUCTEMBI M BHEIIHUMA BUJ MaJIbIX TN, JIETKO
YCTAaHOBUTH COOTBETCTBHE MEKy HOMEPOM 00BEKTA Ha PUCYHKE U €r0 Ha3BaHUEM

B IICPCUYHC BAPHAHTOB.

YciaoBue:

Kakoe nebecHoe Teno obagaer caMoil BRICOKOM TeMrepaTypoil OBEpXHOCTH?

OTBeT:

vio
203
o4o
506
o7o0
809
o 10
o 11
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o 14
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o 16
o 17
o 18

Tounoe
COBIT
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Pewenue.

Cpenu mipeACcTaBISHHBIX TEJI caMOM BBICOKOM Temmeparypoit oomamaetr Connre (1),
MOCKOJIBKY 3TO 3Be€3/1a, 00J1a1aro1iasi CaMbIM MOIIHBIM HCTOYHUKOM SHEPIUU B
Conueunou cucrteme. IMEHHO TO3TOMY OCHOBHOE arperarHoe€ COCTOSIHUE

COJIHCYHOI'O BCIICCTBA — IJIa3Ma.

YcaoBue:

Kakue knaccuyeckue miuaHetsl HE nmeror coOCTBEHHBIX CITyTHUKOB?

Otsert:
o 1

v v 3
o4o
506
o7o0
809
o 10
o 11
o 12



o 13
o 14
o 15
o 16
o 17
o 18
3a kax/ablii BepHbIil 0TBeT — 2 HaJjiia
3a kaxayro omu0OKy cHUMaeTcs 2 0aJuia

MaxkcuMaJabHBIN 0aJ11 32 3aganue — 14

Pewenue.

CpGIII/I MMpCaACTaBICHHBIX KIIACCUYCCKHUX IIJIAHCT HC UMCIOT COOCTBEHHBIX CIIYTHHUKOB

Mepkypuii (2) u Benepa (3).



3aganue Ne 2.2

OO0uree yciaoBue:
Jana ynpoménnas cxema CoiaHEYHOUM cucTeMbl (HE B MaciTade) ¢ yKa3aHueM

HyMCpalnuunu €€ OCHOBHBIX TEI.

YcioBue:

YcTaHoBUTE COOTBETCTBUEC MCKIY Ha3BaHUAMM IMPCACTABJICHHBIX TCJI UM CUCTCM

TeJl ¥ X 0003HAYCHUSIMHU Ha PUCYHKE.

Otser:
Ypan 11
Benepa 3
[TmyToH 13
Carypu 9
3emMurst 4
[Tosic Koiinepa 16




Comnuiie 1

Kowmerta 10

3a kaxayr BepHylo napy — 1 6am

YciaoBue:

Kakas xmaccudeckas minanera COJIHEYHOM CUCTEMBI O0JIAIaeT CamMoOil BBICOKOU

TEeMIIepaTypoil MOBEPXHOCTU?

Otsert:

o lo2
v3o
405
o6o0
708
090
10 o
11 o
12 o
13 o
14 o
15

o 16

o 17

o 18

TouHOe coBIajieHHe OTBeTa — 2 0aJjlIa

YciaoBue:



Kakue knaccuyeckue miaHeThl TPAAUIIMOHHO HA3bIBAIOT «JICASIHBIMUA TUTAHTAMI?
OTBeT:

o lo?2
o3o
405
o060
708
090

10 v
11 v

12 o
13 o
14
o 15
o 16
o 17
o 18
3a Kka:KabId BepHbINA 0TBET — 2 0aJlia
3a kaxay omulKy cCHUMaeTcs 2 0aJuia

MaxkcuMaJbHBIN 0aJ11 3a 3aganue — 14

Pewenue no ananocuu ¢ 3aoarnuem 2.1 3aganue Ne 3.1

OO0uree ycioBue:

Jlansl hoTorpaduu spuaiiivx MpeacTaBUTENCH ABYX THUIIOB 3BE3IHBIX CKOTICHUH,

HaOJIromaeMbIX B Halllel [ ajlakTuke.



YciaoBue:

YCTaHOBUTE COOTBETCTBHE MCIKOY I/I306pa)KGHI/IHMI/I 3BE3IHBIX CKOIUICHUM U HX

TUIIAMHU.

Otser:
Ckomuienune A PaccestHHOE ckomieHME
Cxorutenne b [[TapoBoe ckoreHne

3a Ka:KIy0 BepHy0 napy — 2 6aJuia

Pewenue.

O4eBUIHO, CKOIJIEHHE A SIBISIETCSA PACCESIHHBIM, OCKOIBKY 3BE3/IbI paCIpeIeICHbI
[0 TOJIF0 XaOTUYHO, HET SIBHO BBIPA)XEHHOIO ILIEHTpa ckoruieHus. CkoreHue b
SBIIETCS] IAPOBBIM, MOCKOJIbKY ero gopma Onmszka Kk Gopme mapa, UMeeT Y4ETKO
IPOCMATPUBAIOIIMNACA UEHTP, KOHIIEHTpalus 3BE3N pacTér oT mnepudepuu
CKOIUIEHUs K €ro ueHtpy. OTMEeTHM, 4TO CKOIUIEHHSI MPOMEXKYTOUHOIO Kilacca
XapaKTEepPU3YIOTCS CYIIECTBEHHO OOJBIIMMH pa3MepaMH U MacCaMu, YeM IIapOBbIE,
UMEIOT OoJiee MPOTSHKEHHOE 3BE3HOE Tallo U, KaK MpaBuio, OOJblIee CHKaTHE.
KoHueHTpauust 3BE30 MW CpeaHsss MaccoBas IUIOTHOCTh BEIIECTBA  3/1ECh
CYLIECTBEHHO HIKE, UEM B IIAPOBBIX CKOMIEHUsAX. Ha nanHbIX ¢pororpadusx takue

OOBEKTHI HE NpCaCTaBJICHBI.



YcaoBue:
YcTaHOBUTE COOTBETCTBHE MEXIY H300pPAKCHUSIMU M KOJUYECTBOM 3BE3,

XapaKTCPHBIM IJIA 3Bé3I[HBIX CKOILJICHUH JAaHHOTI'O THIIA.

OTBerT:
Cxomienne A 11+3000 3Bé3x
Ckorutenue b 10%*+10° 3B&3n

3a kaxay BepHyI0 nmapy — 2 0asuia

Pewenue.
PaccesHHble 3BE3AHBIE CKOIUICHHSI COAEPKAT OT JAECATKOB JI0 HECKOJIBKHX THICSY

3BE371 (Kak mpaBuiio, He 6osee 3000). [llapoBbie 3BE31HBIE CKOTUICHHSI COAEPKAT OT

JIECSITKOB THICSY 10 MUJIJIMOHOB 3BE3I.

YcaoBue:
Kakoe 3BE3mHOE CKOIJIEHHE OTHOCHUTCS K THUITY, MPEACTABUTEIN KOTOPOTO, Kak

MPaBUIIO, XapaKTEPU3YIOTCS OOJBIIUM BPEMEHEM >KU3HU?

OTtBer:
o Ckomrenue A v Ckomutenue b
o HeBo3MOXXHO OnIpeIeTuTh X BO3PACT, JIFOIA Ha
3emJie JKUBYT TOpa30 MEHbIIE, TOATOMY HET
JTAHHBIX TI0 BO3PAaCTy CKOILJICHUM
TouHoe coBnajeHne oTBeTa — 2 0ajLia

MaxkcuMaJabHBIN 0aJ11 32 3aganue — 14

Pewenue.



bonee nONrOXUBYIIMMH 3BE3IHBIMU CKOIUIEHUSIMU SIBISIOTCS  wiaposvie (b),
MOCKOJIbKY OHH COJIep>KaT OoJiblliee KOMUYECTBO 3BE3N, UTO 0OECHeuMBaeT MX
OOJBIITYIO B3aUMHYIO CBSI3b TpaBUTaIeil. Taxke OHU pacroiokeHbl Ha epudepun
raJIakKTUK, TA€ MEHbIE IPYruX TeJ, CIOCOOHBIX MX pa3pymuTh. WX Bo3pact
U3MEPSETCA MUJUIMApAAMHU JIET. B omnune oT nociaeaHux, pacCesHHbIE CKOTUICHHS
HaxoAsATcs B AUCKE [alakTuku, T €€ rpaBUTALMOHHOE BIUSHUE B IIEJIOM MOYKET
OBITh 3HAYUTETHHBIM M CIOCOOHBIM IMOATAITHO pa3pylIaTh CKOIUICHUS TaHHOTO THIIA.
[TosTomy Bpems >KHM3HM OOJBIIMHCTBA HAOIONAEMBbIX PACCESIHHBIX 3BE3AHBIX

CKOIUJIEHHH He rpeBocxoauT 1.0 mupa ner.



3aganue Ne 3.2

Oo61ee yciioBue:
Jlausl hoTorpaduu ApUadIvX MPEACTABUTEICH ABYX THUIIOB 3BE3IHBIX CKOIUICHUM,

HaOJIroMaeMbIX B Halllel [ ajlakTuke.

YcioBue:

YCTaHOBUTE COOTBETCTBHE MEXIYy H300pa)KEHUSIMU 3BE3IHBIX CKOIUIEHHM M HX

TUIIAMU.

OTBeTt:
Cxorutenue A PaccesHHoe cxorieHue
Ckorutenne b [[TapoBoe ckorieHue

3a KaKayo BepHy0 napy — 2 6aJjia

YciaoBue:
YcTaHOBUTE COOTBETCTBUE MEXKAY H300pPAXKEHUSAMH U XapaKTEPHBIMU  JIJIs
CKOTUICHUH JaHHOTO THIIA MaccaMu, BhIpakeHHBIMU B Maccax Coinaia (Ma).

Otser:
Cxoruienue A (10'+10%)-Mg




Cxomnenue b (10%+10°)-Mo

3a ka:kay BepHyl napy — 2 6aJuia

YcaoBue:

Kakoe 3Bé3I[HOC CKOIINICHUC OTHOCHUTCA K THUIIY, MIIPCACTABUTCIN KOTOPOIro

TPAAUIIMOHHO COCTOAT U3 CTAPBIX OPAHIKEBBIX M KPACHBIX 3BE3/17

OTBeTt:
o Ckomnenue A v' Ckomienue b

o HeBo3moxHO OIIPpCACIINTD, Hux COCTaB
NEPUOANICCKH U3MCHSCTCA

TouHOe cOBIIajeHNne 0TBeTa — 2 0ajLia

MakcuMaJbHBIN 0aJ11 3a 3aganue — 14

Pewenue no ananozuu ¢ 3aoaruem 3.1

3aganue Ne 4.1

Oo01ee yciioBue:

Jana cepusi dororpaduii 3armenusi, Habmomasmierocsi ¢ tepputopun CIIA
(ceBepHoe nonymmapue) 8 anpens 2024 rona. dororpaduu MOIyYEHBI C TOMOIIBIO

TeJIecKona ¢ (PUIBTPOM.



e
0 C

“reeee

10 11 12

YcioBue:

Kakoit B 3aTMenust Habmoaanu aBropsl hoTorpaduu?

OtBerT:
o YactHoe
v’ ITonuoe
o Konbieob
pasHoe
o Ilomyreno
BOE

o Heso3mox
HO
OIHO3HAYH



0)
OIIpCACIUT
b

TouHOe cOBIajeHNe 0TBeTa — 2 0ajL1a

Pewenue.

Bun 3armenus onpenensiercs ero Hauoombiel ¢dazoil. B vactHocTH, Ha Kajape No§
JYCK JIyHBI TOTHOCTBIO 3aKpbUT AUCK COHIIA, 3HAYHT, 3TO OBLIO MOJIHOE COTHEYHOE

3aTMCHHC.

YciaoBue:

[Ipennonoxum, uro § anpesnst 2024 rona MakcumanbHas (pa3a COITHEYHOTO 3aTMEHUS,
HAOIIOABIIAsCS C TOBEPXHOCTU 3eMilM, olpenesuiack kaapom 12. B kakue
Onmvkaiiive nathl (IpeIlIeCTBYIONIUE WM TMOCIEAYIONIUE) B MPUHIIUIE MOIJIO

MIPOU30MTH COJTHEUHOE 3aTMEHUE?

Otsert:
v 10 mapra 2024 rozna
o 25 mapra 2024 rozma o
23 anpens 2024 roga v’
8 mast 2024 roga o 2
okTs10ps 2024 rona o
29 mapra 2025 rona

TouHOe cOBIIajeHNe 0TBeTa — 2 0ajLia

Pewenue.

Ecnu npennonarars, uro 8 ampens 2024 roga mMakcuMalibHas (a3za COJIHEYHOTO

3aTMEHHUS, HAOMIOMABIIASICS C TIOBEPXHOCTH 3€MJIM, OMpeaersuiach Kaapom 12,



3HAYUT, OHO OBLIO YacTHBIM. bimxkaiiiee COTHEYHOE 3aTMEHUE MOTJIO OBITh TaKXKe
TOJIbKO YAaCTHBIM U TPOU3OUTU OO 3a cuHOAMYecKud Mmecsl JIyHwsl g0, 1100
CUHOOUYECKHA MecAll COyCcTd IOCJI€ YKa3aHHOI'O COJIHEYHOIO 3aTMEHUS.
Cunonnueckuit mecsn JIynsl paBeH 29.53 cyToK. 3HAUMT, ONMKAWIIMMU TaKUMU

natamu siBisitorest 10 mapta u 8 mast 2024 rona.

YcaoBue:

Kakoe nHebecHoe Teno obmamaer O60bIel CKOPOCThIO BUIUMOTO TIEPEMEIICHUS 110

HEe00CBOAY (OTHOCUTEILHO 3BE3M), B PE3YJbTATE YETO OHO HACTUIIIO BTOPOE TEJIO?

OtBerT:
o ComHie
v Jlyna
o HeB0O3MOXHO OJTHO3HAYHO ONPEETUTh

TouHOe cOBIIajeHNe 0TBeTa — 2 0ajLia

Pewenue.

CoOcTBeHHOE ABMIKEHHE HEOECHOTO Tela MO HEOOCBOMY OTHOCUTEIHHO 3BE3N
oOpaTHO MPOMOPIMOHATHFHO TEPUOTY OOpalieHusl JTaHHOTO Tena. JIyHa coBepiaer
1o HeOOCBOAY OMH MOJHBINA 000poT 3a 27.32 cyTok, a ConHile — 3a 365.26 cyToK.
CrnenoBarenbHO, cOOCTBEHHOE BMkKEeHUE JIyHBI O0IbIlIE COTHEUHOTO, 3HAYUT, JIyHa

JOT'OHACT COJ'IHI_IG BO BPpECM:A 3aTMCHUA.

YciaoBue:

Onpenenure cpeaHU MPOMEXKYTOK BPEMEHH, YEPE3 KOTOPHIN BBINOIHIACH ChEMKA
3aTMEHHUsS, €Ccli NepBbId Kaap Obu1 cnenaH B 11:39 mo mMecTHOMy BpemeHH, a

nocnenHuid — B 14:55. OTBeT BbIpa3suTe B MUHYTaX, OKPYIIIUTE A0 LEIbIX.



OTtBer: 14

TouHoe coBIajgeHue orgera — 4 dajia

MakcuMaJIbHBIA 0aJ1J1 32 3aganue — 12

Pewenue.

Ecnu nepssiii kaznp 66wt cnenan B 11:39 mo MecTHOMY BpeMeHH, a MOCTAEIHUNA — B
14:55, To obmrast mpoAOHKUTENBHOCTD PoToChEMKH OblTa paBHa At = 14" 55" — 11*
39% = 196M.

Mexny N = 15 kagpamu 0610 N — 1 = 14 BpemeHHbIX HHTEpBasIOB. Torna cpeaHuii
IPOMEXYTOK BPEMEHH, Yepe3 KOTOPBIN BBIMOIHSIIACH ChbEMKA 3aTMEHUS, ObLT paBeH

T=At+(N-1)=14 mun.



3aganue Ne 4.2

Oo61uee ycioBue:

Hana cepusi poTorpaduii COIHEUHOTO 3aTMEHUS, HAOIIOAABIIETOCS C TEPPUTOPUU
CHIA (Cesepnoe nonytrapue) 14 okrsaOps 2023 rona. OHU MOTYUYEHBI ¢ ITOMOIIBIO

TEJIECKOIa ¢ PUIBTPOM.

YcaoBue:

Kakoit Buj 3aTmMenust Habmoganu aBropsl hotorpaduu?

OTBeT:
o YactHOE

o llomHoe



v KosbleoOpaszHoe
o IlomyreHoBoe o
HeBo3moxHO
OJTHO3HAYHO
ONpPEETUTh

TouHoe coBIaeHNE O0TBETAa — 2 0aJ1j1a

YciaoBue:

[Ipennonoxum, uro 14 oxta0ps 2023 roma makcumanbHass (a3a COJHEYHOIO
3aTMEHMS, HAOJIOaBIIAsACsA C MOBEPXHOCTH 3€MJIM, ompenesiack kaapoM 12. B
Kakue Ommkailiume nathl (MpealiecTBYIONIME WM TOCIEAYIOUE) B MPUHIIUIE

MOITIO HpOPI3OI>iTH COJHEYHOE 3aTMEHUE?

Otser:

o 30 ceHTsOps
2023 roma o 29
okTs10pst 2023
roga v’ 13
HOs10pst 2023
roga v’ 15
ceHTsiops 2023
rojga o 2
okTs10ps 2024
roja o 8 amperns
2024 rona

TouHOe coBIIajieHHe OTBeTa — 2 0aJIa



YcaoBue:

Kakoe nebecnoe teno obnagaet 60ibIIel CKOPOCTHIO BUANMOIO MEPEMEILICHUS 110

HEeOOCBOY (OTHOCHUTENIBHO 3BE3/T), B PE3YJABTATE YEr0 OHO HACTHUIVIO BTOPOE TENIO?

OTtBer:
o ComnHue
v’ Jlyna
o HeB03MOXHO 0OJTHO3HAYHO ONPESTUTh

TouHoe coBIIaeHNE O0TBETAa — 2 0aJ1j1a

YciioBue:
Onpenenure cpeaHU MPOMEKYTOK BPEMEHH, YEPE3 KOTOPHIN BBINOIHIACH ChbEMKA
3aTMEHHUS, €cli NepBbld Kaap Obul cnenaH B 11:04 mo MecTHOMYy BpemeHH, a

nocneaHuii — B 13:38. OTBeT BbIpa3uTe B MUHYTaX, OKPYIJIUTE A0 LEIbIX.

OtBer: 11
TouHoe coBmajgeHune orgera — 4 dajia

MakcuMaJbHBIN 0aJ11 3a 3aganue — 12

Pewenue no ananozuu ¢ 3aoaruem 4.1



3aganune Ne 5.1

Oo61ee yciioBue:

Ha pucynke npencraBnensl Comaie, 3emius u opouta JlyHsl (6€3 coxpaHeHHS
MaciiTaba) ¢ ykazaHueM HEKOTOPBIX XapaKTePHBIX TOYEK (0003HAYEHBI 3arIaBHBIMU
OykBaMu B KBajJparax) e monokeHuil. Taxke nanel nzodpaxenus JIyHbI B 3THX
MOJIOKEHMSIX, HAOJII0aeMble B T€UEHUE OJHOTO CHMHOAMYECKOTO MEcsIia >KUTEIEM

CeBepHOTO noJTymapusi.

Monoxexusn JyHbl Ha opbuTe

™\

J

wHa ConHue «
——

J
=

Conxue

Ceer or ConHua

\

{




YciaoBue:
VYcTaHOBUTE COOTBETCTBHE MEXIAy TMOJOXKEHUsAMH JIyHI Ha opOute u

n300paxeHusMu e ¢as.

OtBeT:
1 b
2 E
3 X
4 B
5 A
6 3
7 A
8 r

3a kaxayr BepHylo napy — 1 6ama

Pewenue.

[Tonoxxenne A JlyHbl Ha cxeme oTBedaeT (paze HOBOJYHHS, COOTBETCTBYIOLIEH
oopazy Ne7. B mnonoxennn b wmoxkem HaOmromate cepn Mosomoi JIyHbl,
COOTBETCTBYIOLIMI n300paxkeHuto Nel. B monoxxennu B JlyHa HaxonuTcs B nmepBoi
yeTBepTH (Ne4); B monmokeHnu [' Mbl BUAMM pacTylIyrO0 BBIMYKIYIO JyHY (Ne§); B
nosioxeHun J| Habmomaercst moHoayHue (NeS); B monoxkenun E mbl HaOmomaem
yobIBarotnyto Beimykiyto Jlyny (Ne2); B monoxkennu XK JlyHa BugHa ¢ 3emiiu B
nocneaHei yerseptu (Ne3). Hakoner, B monoxxenuu 3 JlyHa BUIHa B BUJI€ CTAPOTO

yOBIBAIOIIETO MeCsIIa, KOTOPOMY COOTBETCTBYET 00pa3 Neb.

YciaoBue:



Hackonbko nzmensiercs paccrosiaue ot Jlynsl 10 ConHua npu nepemenieHun JIyHsl
u3 Touku b B Touky I'? Paanyc kpyroBoit opoutsl JIyHsl cunrtaiite paBabiM 384000
kM. Paccrosaue ot 3emin 10 ConHITA HE MEHSIETCS i MHOTO OOJIBIIIE PACCTOSIHUS OT

3emiu 0 .HYHI)I. OtBeT BBIPA3UTC B ThICAYAX KHMJIOMCTPOB, OKPYITIUTC OO0 ICJIbIX.

OTBeT: 3acunuThIBaeTCs B quanazone [538; 548]
TouHoe coBIajgeHue orgera — 4 dajia

MaxkcuMaJabHBIN 0aJ11 32 3aganne — 12

Pewenue.

[Ipn nepememennn Jlynsl u3 Touku b B Touky I' paccrosaue ot Jlynsl no Connua
U3MEHSIETCS Ha JUIMHY OTpe3ka bI, NMOCKONbKY NaHHBIA OTPE30K MapaljiesicH
CBETOBBIM Jy4daM, IpuxoasumM ot ConHna. 3aMeTHM, YTO BCE NPEICTABICHHBIC
TOYKH OpOuUTHl JIyHBI paBHOYHAJEHBI JPYr OT ApPYyra. 3HAYUT, YIOJl MEXIY IBYyMs
Jdy4yaMH, IpOBEAEHHBIMU U3 LIEHTpa 3€MJIU K IByM COCETHUM TOYKaM OpOUTHI, paBeH
45°. Torma yron <£b-3emus-I" paBen 90°. CnemoBarenbHo, oTpe3oK bBI' MOxHO

BBIYUCIIUTS 110 Teopeme ITudaropa:

= ﬂ-% + alj: = V{Eﬂ.g = 543 ThIC
r . KM,

rae ac = 384 TeIC. KM. — pajauyc KpyroBoit opoutsl Jlynsl. B kauecTBe uTOoroBoro

OTBETA NPUHUMAETCS YUCIIO U3 UHTEpBaia [538; 548].

YcaoBue:

Yepes kakoit mpoMexxyTok BpeMeHH JIyHa mocie nmpeObiBaHUs B TOUKE A OKaXKeTCs
B Touke I'? Cunonmuueckuili Mecsy JlyHsl npumurte paBHbIM 29.5 cyTok. OTBeT

BbIPA3nNTC B CYTKAX, OKPYIIIUTC 10 ACCATBIX.

OTtBeT: 3acunTthiBaeTcs B quamnaszone [10.8; 11.4]



TouHoe coBIajgeHne oreera — 4 dajLia

MakcuMaJabHBIA 0aJ1J1 32 3ananue — 16

Pewenue.

[Tockonbky Bce TOUKH OpOUTHI JIyHBI paBHOYIAJIEHBI IPYT OT JIpyra, a €€ IBHKEHUE
110 KPyTOBOI1 OpOUTE SIBISETCA PABHOMEPHBIM U TOUKUA A 1 [" OTCTOAT ApPYT OT ApyTa
Ha 3 ceKTopa, CJIeIoBaTeIbHO, HCKOMBIN MPOMEXYTOK BpeMeHH paBeH 3/8 - 29.5 =

= 111 CYT. B kauecTBE UTOrOBOTO OTBETA IMPUHUMACTCA YHUCJIO U3 HHTCPBAJIa
[10.8; 11.4].



3aganue Ne 5.2

Oo61ee yciioBue:

Ha pucynke npencraBnensl Comaie, 3emius u opouta JlyHsl (6€3 coxpaHeHHS
MaciiTaba) ¢ ykazaHueM HEKOTOPBIX XapaKTePHBIX TOYEK (0003HAYEHBI 3arIaBHBIMU
OykBaMu B KBajJparax) e€ monokeHuil. Taxke nanel uzo0paxenus JIyHbI B 3THX
HOJIOKEHUSIX, HAOJI0aeMble B TEUEHUE OJTHOTO CHHOAWYECKOTO MECSIa >KUTEIEM

CeBepHOTO noJTymapusi.

Monoxexusn JyHbl Ha opbuTe

™\

J

wHa ConHue «
——

J
=

Conxue

Ceer or ConHua

\

{




YciaoBue:

YcTaHOBUTE COOTBETCTBUE MCIKIAY ITOJIOKCHHNAMU .HYHI)I Ha

opbuTe u m300paxkeHusIMu e€ das.

OtBeT:
1 b
2 E
3 X
4 B
5 A
6 3
7 A
8 r

3a kaxayr BepHylo napy — 1 6ama

Ycaosue:

Hackonpko nzmensiercs paccrosaue ot JIynsl 1o ConmHua npu nepemenieHun JIyHsl
u3 Touku E B Touky 3? Panuyc kpyroBoit opouTts! JIynsl cunraiite paasim 384000
kM. Paccrostnue ot 3emiu 10 CoJiHIIa HE MEHSIETCSI U MHOTO OOJIBIIIE PACCTOSTHUS OT

3emu a0 .HYHI)I. OtBeT BBIPA3UTC B ThICAYAX KHIIOMCTPOB, OKPYITIUTC JO LCIIbIX.

OTtBerT: 3acunThIBacTCs B auamna3one [538; 548]
TouHoe coBnajgeHune orpera — 4 dajia

MaxkcuMaJabHBIN 0aJ11 32 3ananue — 12

YcaoBue:



Yepes kakoit mpoMexxyTok BpemeHH JlyHa mocie npeObiBanus B ToUuke [l okaxkeTcs
B Touke 3? CunHomgmueckuil mecan JIlynsl mpumure paBHbIM 29.5 cyrok. OTBeT
BBIPA3UTE B CYTKAX, OKPYIIIUTE J0 IECSATHIX.

OTtBeT: 3acunuTthiBaeTcs B quamna3zone [10.8; 11.4]

TouHoe coBmajgeHne orpera — 4 dajia

MakcuMaJIbHBIA 0aJ1J1 32 3aganue — 16

Pewenue no ananocuu ¢ 3aoaruem 5.1



3aganue Ne 6.1

YcaoBue:

Jans! nuzo0paxenus 3emin u 3k3oriaHeTsl K2-18b ¢ coxpanennem macmirada.

Hcnonb3ys nuiie TMHEWKY U JaHHBIA PUCYHOK, ONIPENEIIUTE PAAUYC SK30IJIaHETHI B

enuHUIAx paauyca 3emiin. OTBET OKPYIIUTE JI0 AECATHIX.

OTtBeT: 3acunThIBacTCS B 1Mamna3oHe [2.6; 2.8]

TouHoe coBmajgeHune orgera — 4 dajia

Pewenue.



[lIo pucyHKy C MOMOINIbIO JMHEHKU U3MepsieM auaMerpbl 3emiu (D# = 52 mMm) u

JaHHOM 3K3011aHeTsl (D, = 142 mM)'. Jlanee 3anuineM OTHOLICHHE BUIA:

R  Dp
R, = 2.73- R

— , WIn (2)
Re  Dpe

B xayecTBE UTOrOBOTO OTBETA MPUHUMAETCS YMCIIO U3 UHTEpBaia [2.6; 2.8].

YcaoBue:

CornacHo pacuéram yuéHbIX, MIOTHOCTH K2-18b cocraBmser 0.45 mioTHOCTH
3emuu. Onpenenure Maccy 3ToM 3K30IUIaHeThl. OTBET BBIPA3UTE B €AMHUIIAX MACCHI

3€MJ'II/I, OKPYITINTC 00 OCCATBIX.

OTtBeT: 3acUnThIBacTCS B 1Mamna3one [7.9; 9.9]

TouHOe cOBIAIeHNE OTBETA — 5 0aJ1710B

Pewenue.
Bocnons3yemcsi onpenesieHueM CpeaHeid MacCOBOM IJIOTHOCTH Tejla M 3alullieM

(bOopMyJIBI 1711 MACC HK30IIIAHEThI U 3EMIIH:

4 . 4 4 p ’ - H
= pp— R, My = pgy - —1Ry" ——=—|—] = 9.16
My

=, Wi Py = 9.16 - Wg

3 3 me Pz Re -

3/1€Ch YUYTEHO, YTO OTHOILEHUE TIIOTHOCTEN IIaHETHI U 3eMiu pp /p@ = 0.45.

B xayecTBE UTOrOBOTO OTBETA MPUHUMAETCS YMCIIO U3 UHTEpBaa [7.9; 9.9].

YciaoBue:



Hcnonp3ys monmy4eHHbIe 3HaUE€HUs pajinyca U Macchl, BRIOEpUTE, K KAKOMY U3 3THX

KJIACCOB CJIETyET OTHECTH dK301utaHeTy K2-18b:

OtBeT:

o Topsumii roriurep — 310 3K301UIaHETa ¢ Maccou mopsiaka 300—1500 3eMubIX
Macc u paguycom nopsnaka 10—12 3emubIx paanycoB — kak y IOnurepa, —
PacroioKeHHas OY€Hb OJIM3KO K MaTepUHCKOM 3BE€3/1e; OCHOBHOE arperarnoe
COCTOSIHHE BEIECTBA €€ MOBEPXHOCTU — ra3

o Topsunii HENTYH — 3TO AK30IUIAHETA ¢ Maccor nopsaka 15—20 3eMHbIX Macc
U painycoM mopsijika 3—5 3eMHBIX paanycoB — kak y Henryna, —
PacIoJIOKEeHHAas O4€Hb OJIM3KO K MaTepUHCKOM 3BE€3/1€; OCHOBHOE arperarnoe
COCTOSIHHE BEILECTBA €€ MOBEPXHOCTU — Ia3

v Cynepsemiiss — 3TO DK30IUIaHETa, Macca KOTOpoi cocrasisier 2—10 mace
3eMisid, a paguyc KOTOPOM JEXUT B JuamnazoHe 1—4 paaumycoB 3emiu;
OCHOBHO€ arperaTHOE COCTOSTHUE BELIECTBA €€ OBEPXHOCTU — TBEPOE

o MuHM3eMII1 — 3TO 3K30IUIaHeTa, Macca KOTOPO, Kak IPaBUJI0, COCTABIISIET HE
6onee 0.5 maccel 3emiy, a paguyc — He 6omnee 0.9 paaunyca 3emiu; OCHOBHOE
arperaTHoe COCTOSIHUE BEILIECTBA €€ TOBEPXHOCTH — TBEPHAOE

Tounoe coBnagenue orgera — 3 0asia

MaxkcuMaJabHBIN 0aJ11 32 3ananue — 12

Pewenue.

Onupasch Ha TMOJTYYCHHbIC 3HAYCHUS pajuyca U MacChl TUIAHEThI M YUMUTHIBAs
JTAHHBIEC OMPENIEJICHHUS] OCHOBHBIX KJIACCOB AK30IUIAHET, MPUXOANM K 3aKIJIFOUEHHUIO,
yT0 sK301U1aHeTa K2-18b oTHOCHTCS K KI1accy cynep3eMelb.

3aganue Ne 6.2




YcaoBue:

Jans! n3o00paskenus 3emin u sx3omaneTsl Gliese 832 ¢ ¢ coxpaHneHrneM maciitada.

Gliese 832 c

Hcnonp3ys NUIIb JIMHENKY U JAHHBIM PUCYHOK, ONIPENEIIUTE PAAUyC IK30ILJIAHETHI B

CAMHUIAX paanyca 3emiu. OTBET OKPYITIUTC OO ACCATHIX.

OTtBeT: 3acunThIBacTCs B quamna3one [1.6; 1.8]

TouHoe coBnageHue orsera — 4 6asL1a

YcaoBue:

CornacHo pacuéraM y4€HbIX, MIOoTHOCTh Gliese 832 ¢ cocrammser 1.1 mioTHOCTH
3emumn. OnpenenuTe Maccy 3ToH 3K30TuTaHeThl. OTBET BHIPA3UTE B €AMHHUIIAX MACCHI

3eMJII/I, OKPYIIINTC O JACCATBIX.

OTBeT: 3acunuThIBacTCA B 1uanasone [4.5; 6.4]

TouHOE COBIAJeHNE O0TBETA — 5 0aJ/LJI0B



YcaoBue:

I/ICHOHBBYH IMOJIYUYCHHBIC 3HAYCHH panyCa U MacCCHhI, BBI6epI/ITe, K KaKOMY M3 3THUX

KJIACCOB cielyeT oTHecTH dk3oruianeTy Gliese 832 c:

Otser:
o T'opsiunii HENTYH — 3TO K30IIaHETa ¢ Maccor nopsiaka 15-20 3eMHbIX Macc u
panuycom nopsika 3—5 3eMHBIX painycoB — Kak y HentyHa, — pacnoyioxkeHHast
O4YeHb OJIM3KO K MAaTEPUHCKON 3BE37le; OCHOBHOE arperarHoe COCTOSHUE
BEILIECTBA €€ MOBEPXHOCTU — ra3
v Cynepsemiiss — 3TO DK30IUIaHETa, Macca KOTOpoi cocraBisier 2—10 mace
3eMiid, a paauycC JEKWAT B AuanazoHe 1—4 paamycoB 3eMild; OCHOBHOE
arperaTHoOe COCTOSTHUE BEIIECTBA €€ MMOBEPXHOCTU — TBEPAOE

o MuHM3eMIIsI — 3TO 3K30IUIAHETA, Macca KOTOPOM, KaK MPaBUIIO, COCTABIISET
He Oonee 0.5 maccel 3emiu, a paguyc — He 6onee 0.9 paamyca 3emiu;
OCHOBHOE arperarHoe COCTOSIHUE BENIECTBA €€ MOBEPXHOCTH — TBEPIOE

o Topsumii ronutep — 3TO AK301UIaHeTa ¢ Maccou nopsaka 300—1500 3emMHbIX
Macc u paguycom nopsiaka 10—12 3emHbIX paanycoB — kak y FOnurepa, —
pacrosoKeHHasi O4eHb OJIM3KO K MAaTEPUHCKOM 3BE3]1€; OCHOBHOE arperarHoe
COCTOSIHUE BEILIECTBA €€ MOBEPXHOCTU — Ia3

TouHoe coBnagenue orgera — 3 dasia

MaxkcuMaJabHBIN 0aJ11 32 3ananue — 12

Pewenue no ananocuu ¢ 3aoaruem 6.1

3aganue Ne 7.1

Oo61ee yciioBue:



Ha pucynke npezncrasnena neOecHasi cepa u €€ OCHOBHBIE TOYKH, JTUHUU, KPYTH
JUTSL HAXOJISIIIIETOCs Ha IUPOTE ¢ skutesst CeBepHOro Noaylapus; CTPEIKond yKa3zaHo

HaIpaBJICHUEC CYTOYHOI'O JABHUIKCHUS 3BC3/IbI A.

Toyku:
0 — Habnwoparens,
7 A — ceeTuno (3se3ga),
Z — 3€HUT,
Na — Haawp,
N — ceBep,
S —or,
E — BOCTOK,
W — 3anag,

PS — KOXHbI NONKOC MUPA,
Py — CeBepHbIi nontoc Mupa.

JInHun:

EW — nuHua “BocTok-3anap”,
ZNa — oTBecHasa n1Hus,

NS — nonygeHHas nuHus,
PyPs — oCb Mupa.

Kpyru:

WZENa — nepBbiit BepTUKan,

NESW — MaremMaTtuiecKkunin ropusoHT,
QWQE — HebecHblit akBaTOp,

ZANa — BepTukan CBeTuna,

RAR — Kpyr CKNOHeHus CBeTuNa,

NZSNa — HebecHbI MepuanaH.

YcaoBue:
B kakoli W3 mpencTaBieHHBIX TOYEK BbICOTA (YIJIOBas KOOpAMHATA) JOCTUTAET

CBOETO MaKCUMAaJILHOT'O 3HAUYCHUS ?

OTBeT:
(@) PN

oSo

O QS
v Zo

On



TouHOE cOBIaJeHNe 0TBeTa — 2 0ajLia

Pewenue.
Kak wu3BecTtHO, BbIcOTa CBeTWIa uU3MeHsAeTcss B mpenenax [—90°, +90°]. Coé

MaKCHUMAJIBHOC 3HAYCHHMC BBICOTA AOCTUIaCT B 3CHUTC Z.

YcaoBue:

BI[OJ]B Kakou HpiIMOﬁ BCC HA3CMHBIC ITPCIMCTEI OT6paCI>IBaIOT CBOM TC€HU B SICHBIU

MOJICHB?

OtBer: O
ZNa o
PyPs v
NS o
OvOs ©
EW

TouHOE cOBIIajeHNe 0TBeTa — 2 0ajLia

Pewenue.

Bce nasemnbie MpCAMCTEBI 0T6paCBIBaIOT CBOM TCHHU B SICHBIN IIOJIACHb BAOJIb

MOJYICHHOU JIUHUU NS.

YcaoBue:

Kakue nBa Oonblimx kpyra OyayT coBHaaaTh APYT C JIPYroMm Jjs HaOmromatens,

PacCIIOJIOKEHHOTO Ha reorpaduyecKoM mostoce?

OTBeTt:

o NZSNa



v’ OsWONE o WZENa
v' NESW
3a kax/ablii BepHbIil 0TBeT — 2 HaJjiia

3a kaxay omudKy cHUMaeTcs 2 0aJuia

Pewenue.

Jl1st HaOmrofaTenis, pacioIoKEHHOTo Ha reorpaduyeckoM MONII0CE, COBMAIAIOT APYT
c apyroM HeOecHbIl 3kBarop QOsWOnE u Maremarudeckuid ropu3oHT NESW,
MOCKOJIBKY BBICOTa BHJHMMOTrO IMOJKOCA MHpa paBHA MOIYJIIO IIMPOTHI MecTa
HaOmonenuss — 90°, T. e. MOJIIOC MUpa COBHAAAECT C 3€HUTOM, a OTBECHAsl JIMHUS
coBmaaaeT ¢ ockio Mupa. CienoBareibHO, HEOSCHBIM IKBATOP JOJIKEH COBMACTH C

TOPHU30HTOM.

YcaoBue:

Kaxoit yron onpenenser BoicoTy [lonsipHOM 3BE311bI HAJ TOPUZOHTOM?

OTBeTt:

o £ ZOPy
v’ 2 NOPy
o ZS0Qs o
£ Z0Q0s o
ZSON o £
QsOPy

TouHOe coOBIIajeHNe 0TBeTa — 2 0ajLia

Pewenue.

[lonapHas 3Be3na odeHb OnM3ko pacrnonaraercs k CeBepHOMY MOJIOCY MHpA.

Ilonaras JaJIecC, 4TO O3Ta 3BE€34a COBIAAACT C CeBCpHBIM IMOJIFOCOM MHpaA, U



IMPpUHUMAA BO BHUMAaHHC OIIPCACIICHUC BbICOTHI, IPUXOAWM K 3dKIIFOYCHUTIO, YTO 9TUM

yrioMm siBisieTcst ZNOPy.

YcaoBue:

Yemy paBHa BbicoTa [lonsipHoli 3B€3/1b17

OtBet: 0 90° — ¢

0 $2Y ¢ o
(90° — ¢)/2 o
2¢ o 2(90° —
9)

TouHoe coBIIAeHNE O0TBETAa — 2 0aJ1j1a

Pewenue.

[Tonaras, kak v B IPEbIAYIIEM IYHKTE, coBOafecHuE [lonspHOM 3B€3/bI U
CeBepHOro noJiroca Mupa, MPUXOAUM K 3aKIIFOUEHHUIO, YTO €€ BBICOTA HAJl
TOPU30HTOM PaBHA MIUPOTE MECTa HAOIIONCHUS, T. €. ¢.

3aganue Ne 7.2

Oo61ee yciioBue:

Ha pucynke npencraBnena HeGecHas cdepa u €€ OCHOBHBIC TOYKH, TUHUU, KPYTH
JUTSL HAXOJISIILIETOCs Ha IUpPOoTe ¢ sxutenst CeBepHOro Noaymapus; CTPEIKond yKazaHo

HaIpaBJICHUC CYTOYHOTI'O JIBUKCHUS 3BC3/IbI A.



Touku:
0 — Habnoparens,
A — ceeTuno (3se3ga),

Z — 3eHuT,
Na — Hagup,
N — cesep,
S —or,

E — BOCTOK,
W — 3anap,

Ps — KOXHbII NONKOC MUPA,
Py — CeBepHbIA Nontoc mMupa.

JInHun:

EW — nuHua “BocTok-3anap”,
ZNa — oTBecHasn NuHuS,

NS — nonygeHHas nuHus,
PyPs — ocb Mupa.

Kpyrm:

WZENa — nepgebii BepTukan,

NESW — MaremMaTuyeckunin ropusoHT,
QWQuE — HebecCHbIit akBaTop,

ZANa — BepTukan CBeTuna,

RAR — Kpyr CKNOHeHUs CBeTUNa,
NZSNa — HebecHbI MepuanaH.

YcaoBue:

B xakoii u3 MMpCaACTaBJICHHBIX TOYCK CKJIIOHCHHUC (er'IOBaH I(OOpI[I/IHaTa) JOCTHUTACT

CBOEr0 MAaKCUMAaJIBHOTO 3HAYECHUS?

OTBer:
v’ Py

oSo

OQS

oZo

On

TouHOe coOBIIajeHNe 0TBeTa — 2 0ajLia

YciaoBue:



Brnons kakoih mpsimoit pacmpoctpansiercsi c¢BeT oT ConHua B TMOJNJICHb JHS

paBHOI[CHCTBI/IH?

Otser: o
ZNa o
PyPs o
NS
v OnQOs o
EW

TouHoe coBIIAeHNE O0TBETAa — 2 0aJ1j1a

YcaoBue:
Kakue nBa Oonbiiumx kpyra OydyT coBmagarh APYr C APYroM Jjisi HaOMromaress,

PacIoIOKEHHOTO Ha reorpaduyecKkoM dKBaTope?

OTBeTt:

o NZSNa

V' OsWONE
v’ WZENa
o NESW
3a kax/ablil BepHbIil 0TBeT — 2 HaJjiia

3a kaxayr omulOKy cHUMaeTcs 2 0aJuia

YciaoBue:
Kaxkoit yron onpenensier BbICOTY HaJl TOPU30HTOM SKBATOPUAIIBHOM 3BE3/IbI

MuHTaka B MOMEHT €€ BEpXHEUN KyJIbMUHALWN?

OTBeT:



o 4 ZOPy
o <4NOPy
v £S0Qs
0 £ZOQs o
£SON o
£0sOPy

TouHoe coBIIaeHNE OTBETAa — 2 0aJ1j1a

YcaoBue:

Yemy paBHa BbIcOTa MUHTAaKN B 3TOT MOMEHT?

Otser: v 90° —
6 op20¢0
(90° — ¢)/2 o
2¢ o 2(90° -
9)

TouHOe cOBIIajeHNe 0TBeTa — 2 0ajLia

Pewenue no ananozuu ¢ 3aoaruem 7.1



3amanue Ne

Oo61ee yciioBue:

8.1

Pa3Mepnl co3Be3quil MPUHATO XapaKTepU30BaTh TEIECHBIM YIVIOM (WJIM YTJIOBOM

I1omaabro, aHaJIoI'OM JIMHCHHOM HJIOIHaI[I/I). TaK, CO3BC3HC I[GBBI ABJIACTCA

BTOPBIM I10 er'IOBOﬁ romaanu CO3BEC3AHEM HG6OCBOI[a; €ro BCJIN4YMHA COCTaBJIISACT

1294 xBampatHbix Tpaayca. Ilpm 3ToM OHO comepkuT 95 3BE3N, BUIUMBIX

HEBOOPYKEHHBIM ITIa30M.
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YcaoBue:

Onpenenure

CPEIHIOI TOBEPXHOCTHYIO KOHIICHTPAIUIO

3BE31, BUIUMBIX

HEBOOPYKEHHBIM TJIa30M, B 3TOM c03Be311H. OTBET BBIPA3UTE B KOJIUYECTBE 3BE3N

Ha KBAJIPATHBIN I'PajlyC, OKPYIIIUTE 10 THICAYHBIX.

Ilpumeuanue.

Cpeoneii nogepxHocmHOU KOHYeHmpayuel 36¢30 HA3bIBAenC s

OMHOULEHUEe KOTUYeCmsed 36€30 K MeleCHOMY Veny yuydcmKa Heboc800a, KOmopblil

OHU 3dHUMAarom.



OtBet: 3acunutsiBaeTcs B quana3zone [0.068; 0.078]

TouHoe coBIajgeHue orgera — 4 dajia

Pewenue.
CornacHo ONpeAesIeHuI0, CPETHIOI TTOBEPXHOCTHYIO KOHIICHTPAIINIO 3BE3]T MOXKHO
OTIPENICTUTD 110 hopMmyIIe:

Ns 953Bé3pg ) 1294 kB.rpaj

ns=__ == (0.073 3Bé3x/KB. rpaj, @9)
3nech Ny = 95 — KoJIM4YecTBO 3BE3/l, BUIUMBIX HEBOOPYKEHHBIM IJIa30M B JJAHHOM

co3Bezquu; Q2 = 1294 kB. rpam. — TenecHbld yron (ymioBas IUIONIAAb),
COOTBETCTBYIOLIMM JAHHOMY CO3BE3AUI0. B KauecTBe OTBETa Ha MEPBBIA BOIPOC

3a71a4 NpUHUMAaeETCs 3HadeHne u3 nareppaia [0.068; 0.078].

YcioBue:
CKobKO (B CpeIHEeM) TaKuX 3BE3/] IOMECTUTCS B OHOM Kajpe (oroanmapara, €Ciiu

€ro 1oie 3peHus paBHo 250 KBagpaTHBIM rpagycam?

OtBeT: 3acunuTtbiBacTcs B quana3zone [17; 20]
TouHoe coBnageHue orsera — 4 6a1a

MakcuMaJIbHBIA 0aJ1J1 32 3a1anue — 8

Pewenue.

CpenHee KOMMYECTBO 3BE3M, BUAUMBIX HEBOOPYKEHHBIM INIa30M, KOTOPBIE CMOTYT
MIOMECTUTHLCS B OTHOM KaJipe (oToarnapara mpH yCciaoBUH, YTO €r0 IMoJIe 3pEHUsT —

Qob = 250 KxBaApaTHBIX TPALyCOB, MOKHO 3aIIMCATh TaK:

Ns0b = [ns ' .QOb] =18 3Bé3,£[, (2)



3aganune Ne

3nech KBapaTHbIMUA CKOOKaMU yKa3aHa omepaius B3sTHs Lenoi yacTu. B kauecTe
OTBETa HAa BTOPOM BONPOC 3a/1a4l MPUHUMAETCS 3HaU€HHE U3 uHTepBaina [17; 20].

8.2

Oo01ee yciioBue:

PasMepnl co3Be3nmii MPUHATO XapaKTEPH30BaTh TEJIECHBIM YIVIOM (MM YIJIOBOM
JIOIIA/IbIO, AHAJIOTOM JIMHEHHOM iomiaan). Tak, co3Be3nue Lledes spusercs 56-m
M0 YIJIOBOM IUIOIIQJM CO3BE3IMEeM HEOOCBOJA; €ro BEJIMYMHA COCTaBISET 588
KBaJpaTHBIX TrpagycoB. [lpu »TOM OHO COACPKUT

148 3BE31m, BHUIMMBIX
HEBOOPYKEHHBIM TJ1a30M.
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YciaoBue:



Onpenenure CpeIHIOK IMOBEPXHOCTHYIO KOHUEHTPAUUIO 3BE3M, BHUIMUMBIX
HEBOOPYKEHHBIM IJIA30M B 3TOM c03Be3auU. OTBET BBIPA3UTE B KOJIUYECTBE 3BE3]
Ha KBAJIPATHBIN I'PajlyC, OKPYIIIUTE 10 THICAYHBIX.

Ilpumeuanue. Cpeouneil noeepxHocmHoOU KOHYeHmpayueu 36€30 HA3bleAemcs
OMHOUleHUEe KOMUYecmsea 36€30 K MeleCHOMY Y2y Y4acmKka Heb0c800a, KOMopulil

OHU 3dHUMAarom.

OTtBert: 3acunuThiBacTcs B quanaszone [0.247; 0.257]

TouHoe coBnagenue orsera — 4 6a1a

YciaoBue:

CKoIBKO (B CpeIHEM ) TAKUX 3BE3]I IOMECTUTCS B OJTHOM KaJipe (poToarmapara, eciiu

ero mnoiie 3peHust paBHo 350 KBagpaTHBIM rpagycam?

OTtBerT: 3acunThIBacTCs B Auamna3oHe [86; 90]
TouHoe coBnajeHue orBeTa — 4 d6ajia

MakcuMaJabHBIA 0aJ1J1 32 3a1anue — 8

Pewenue no ananocuu ¢ 3aoanuem 8.1



3amanue Ne

9.1

YcaoBue:

[oauuHbIll Mapajiakc OmNpeAeNseTcss Kak W3MEHEHHE HalpaBieHUsT Ha OOBEKT
(Hanpumep, 3Be31ly), CBA3aHHOE C ABWKeHHEeM 3emiu Bokpyr CosHia. BennunHa
napajiakca paBHa yIiny, MOJi KOTOPBIM CO 3BE€3JIbl BUJEH PAaIUyC 3€MHONU OpOUTHI,
MEePIEHIUKYISPHBIN J1yuy 3peHus. Pacctosaaue ot 38e3b1 10 ConHuA, 1151 KOTOPOM
TOAMYHBIN Napajijiake paBeH 1", MpUHATO Ha3bIBATh (TOAUYHBIM) TAPCEKOM.
Onpenenure paccTosiHUE, ¢ KOTOPOTO CPEAHUN SKBATOPHUAIBHBIA Paguyc 3eMIIU
(6378 kM) Oyzer BuAEH Mol yriioM 1", ocTaBasich Mpu 3TOM, Kak U B MPEABIIYIIEM
clly4ae, NepIeHAUKYISIPHBIM JIydy 3peHus. [lociieqnee 10rnaHo Ha3BaTh CyTOYHBIM
HKBATOPUAJILHBIM MapcekoM. OTBET BBIPA3UTE B a. €., OKPYIIIUTE 10 COTHIX.

HammomunM, uto 1 a. e. = 149.6 MiH kM.

OTtBeT: 3acunThIBacTCs B Auamnas3oHe [8.7; 8.9]
TouHOEe coBIIaJeHHue 0TBETa — 5 0aJ1J10B

MakcuMaJIbHBIN 0aJ1J1 32 3aanue — 5

Pewenue.

CornacHo OonpeAeneHnto, CyTOUHbI TOPU30HTAIbHBIN SKBATOPUATIBHBIN Mapaiake

n
(p() ), BBIPAXKEHHBIN B YIJIOBBIX CEKYH/IaX, MOKHO MIPEACTABUTH B BUJIE:

. R Re 6378 KM 9
nT A p 206265", > A= __-206265"=
.206265" = 1.315-10 kM = 8.79 a. e.
po 1"

B kauecTBe oTBETa HA BOITPOC 3a1a41 NTPUHUMACTCA 3HAYCHNC U3 NHTCPBAJIa



[8.70; 8.90].



3amanue Ne

9.2

YciaoBue:

[onuuHbId Tapajulakc OMpeAemseTcsl KaKk M3MEHEHHE HampaBiIeHHs Ha OOBEKT
(Hampumep, 3Be3/y), CBsI3aHHOE C JBMKeHHEeM 3emiu Bokpyr ConHua. Bennunna
napajiakca paBHa yIily, MOJ KOTOPBIM CO 3BE3/bl BUAECH PaUyC 3€MHOUN OpOUTHI,
NEPIEHANKYISIPHBIN Tyuy 3peHus. PaccTosHue ot 3Be3ab! 10 ConHLa, 111 KOTOPOU
TOAWYHBIN Tapajylakc paBeH 1", TpUHATO Ha3biBaTh (TOAMYHBIM) MAPCEKOM.
Onpenenure paccTosHUE, ¢ KOTOPOTO CPEAHUM IKBATOPHUAIBHBIN paanyC JIyHHOU
opouTtsl (384400 kM) OyneT BUAEH oA yrioM 1", ocTaBasch MpH 3TOM, Kak U B
IpenpIyleM ciaydyae, NEepHeHANKYISIpHBIM Jydy 3peHud. llocneaHuil JOru4Ho
Ha3BaTh JIYHHBIM MECSYHBIM IapcekoM. OTBET BBIpa3WTe B a. €., OKPYIIIUTE IO

nenbix. Hamomuum, uro 1 a. e. = 149.6 M KMm.

OTtBerT: 3acunThIBacTCs B Auamnas3one [528; 532]
TouHoe coBnajieHue 0TBeTa — S5 0aJ1J10B

MakcuMaJIbHBIN 0aJ1J1 32 3aanue — 5

Pewenue no ananocuu ¢ 3aoaruem 9.1

10.1

YciaoBue:



Kak n3BecTHO, MPOJOIKUTENBHOCTD 3BE3IHBIX CYTOK Ha 3emile COCTaBisieT 23 yaca
56 MuHyT, a 3BE3mHOro roma — 365.26 cytok. ClencTBUEM CIOXKEHHUS IBYX
BpallaTeybHbIX IBH)KEHUN 3€MJIM, COBEPIIAEMBIX B OJHOM HAIIPaBJICHUH, SIBISETCS
IPOIOJKUTENIBHOCTh COJMHEYHBIX CYTOK (24 yaca 00 MHHYT), KOTOPYIO MOYHO
paccMarpuBaTh Kak CHHOAMYECKHI MEepuo] JaHHBIX ABIMKeHUH. Uemy Obuia Obl
paBHa MPOAOKUTENBHOCTh COJHEUHBIX CYTOK, €CJIM Obl 3eMilsd Bpallajiach BOKPYT
CBOCH OcH B HampaBlIeHHH, 0OpaTHOM ykazaHHOMY? OTBer 3anumuTe B popmare
q4:MM.

Bam mMoxeT okazarbcsi mojie3Hon (hopmyiia Juisi CAHOAMYECKOro reproa S:

1 1 1

S T1 T2
rne 77, T, — cuaepuyeckue Nepuoibl ABYX BpAILATEIbHBIX JBHXKEHU HEOECHOTO
TE€Ja, 3HAK «—» CTAaBUTCS, €CIIM BpPAILlaTEIbHbIE ABVKEHUSI COBEPUIAIOTCA B OJHOM
HAIIPaBIICHUH, 3HAK «1)» — €CJIM ITU JIBUKEHUS COBEPILAKOTCSA B IIPOTUBOITOIOKHBIX

HaIpaBJICHUAX.

OtBet: 23:52 wim 23:51 wim 23:53
TouHOE cCOBIaJeHNE 0TBETAa — 5 0aJ/JI0B

MakcuMaJIbHBIN 0aJ1J1 32 3aanue — 5

Pewenue.

Ecmn Ob1 3emiist Bpamamach BOKPYT CBOEM OCH B HaIpaBICHHH, OOpaTHOM
yKa3aHHOMY, TO OTO HalpaBJCHUE BpAIICHUS OBUIO OBl MPOTHBOIIOIOKHO
HarpaBJiecHUI0 €€ OpOUTANBHOTO JBWXKEHUS, 3HAUMUT, MPOAOTKUTEILHOCTD
COJIHEYHBIX CYTOK OIPEIEIIUTCS TaK:

“1=1+1_ S T®.p® u52m



3amanue Ne

, =85 ==0.9945 cyT = 23
S Te Po To+ Po

3nech T =365.26 CyT — NPOAOTIKUTEIBHOCTD 3BE3AHOTO rojia 3emiu, Pg = 2356
= 0.9972 cyT — npoAOIKUTENBHOCTh 3BE3HBIX CYTOK 3eMiiu. B kauecTBe oTBETa

Ha BOMNPOC 33/1a4ud MPUHUMAETCA 3HaYE€HUE U3 nHTepBasia 23 yaca [51; 53] muH.



10.2

YcaoBue:

Kak u3BecTHO, MPOAOIKUTENBLHOCTD 3BE3AHBIX CYTOK Ha JIyHe cocrtasusier 27.32
CYyTOK, a 3BE3mHOro roga — 365.26 cyrtok. CrencTBUeM CIOXKEHHUS NBYX €€
BpalllaTeIbHbIX JBUKCHHM, COBEPIIAEMBIX B OIHOM HAIPABICHUU, SBISIETCS
MPOAOKUTENIBHOCTh €€ CUHOAMYECKOTO MecsIla Wik €€ COMHEYHBIX CYTOK (29.53
CYTOK), KOTOPYIO MOXKHO paccMaTpuBaThb KaK CHHOAWMYECKUN TMEpUOJd JTaHHBIX
nBkeHud. Yemy Obuta Obl paBHA MPOAODKUTENIBHOCTh CHHOJUYECKOTO MeEcAIla
Jlynbl, ecnu OBl OHa Bpamagach BOKPYr 3eMJIM B HalpaBJICHUH, OOpaTHOM
ykazaHHoMy? BaMm MOXKeT oka3arbcsl MOje3HOM (dopmyna Uisi CHHOJUYECKOTO

nepuoja S:

S T1 T2
rae 15, T> — cupepuyecKue Mepuosibl IByX BpallaTelIbHbIX JBUKEHUN HEOECHOro
TeJla, 3HAK «—» CTABUTCH, €CIIM BpAIlATEIbHbIE ABMKEHUS COBEPIIAIOTCA B OZHOM
HAIIPaBIICHUH, 3HAK «1)» — €CJIM ITU JIBUKEHUS COBEPIIAIOTCA B IIPOTUBOITOIOKHBIX

HaIrpaBJICHUAX.

Otset: 25 cyT. [9;11] u.
TouHoe coBnajgenune orgera — 5 0aJJI0B

MakcuMaJbHBIA 02J1J1 32 3a1aHue — 5

Pewenue no ananozuu ¢ 3aoanuem 10.1



