Mynununaabablil STal 1o

AaCTPOHOMMUNU
BB‘HET Yeaosua u peusenus
9 xkaacc 29 nosabpsa 2022
1. ®akThI 8 DaJLI0B

Bribepute npasunbubie ¢dakThl. [losgcHuTe 17151 KaKI0TO caydasl, HoUeMy BBl TakK JyMae-

Te.

JIyHa moBepHyTa K 3emje BCEeraa OIHOI CTOPOHOW M MO3ITOMY He BPAIaeTcss BOKPYT
CBO€el ocH.

COHHHG ABJIdeTcd ZKeJITbIM I'H'aHTOM
COJIHHG BCerga BOCXOAUT B TOYKE BOCTOKa M 3aXOJUT B TOYKE 3alla/dd.

Banxkaiitrag x 3emie kapiaukoBasd manera — 1o [Liyron

Pemienne. Pazbepem Kaxkplit 13 BapuaHTOB.

e «Jlyma moepHyTa K 3emiie Bcerma OIHOM CTOPOHON M MOITOMY He BpAIaeTcs BOKPYT

cBoeil ocuy- HeT. JlyHna K 3eMiie JefiCTBATEILHO MOBEPHYTA OJHOI CTOPOHOI, 9TO MPO-
HCXOIUT TOJBKO IMOTOMY, 9TO HEPHOIbl BPAIIEeHHsT BOKPYTD 3eMJIH W BOKPYT CBOEH OCH
y JIyHBI coracoBaHbl U PaBHBI.

«CoutHIIe SABJgeTCT KeJAThIM TUranToM»- HeT. Hepenko ComHIle HA060POT HA3BIBAIOT
JKeJITBIM KapaukoM. OOBITHO 3Be37y Ha3BIBAIOT TUTAHTOM, €CJTH OHA UMEeT PAJIUYC OT
10 cosiHedHBIX pajInyCcOB.

«CoutHITe BCerma BOCXOIWT B TOYKE BOCTOKA M 3aXOJUT B TOUKE 3alaay- HET. DTO CJIy-
JaeTcd TOJBKO B JTHU PaBHOAEHCTBHS, Koria ckjoHernne Courana papao 0°. CkiioHeHne
Coanna MeHsiercs B TedeHue rojga or —23.5° 1o 23.5° u ToabpKo aBaxk bl B rog CoiHIe
OKa3bIBAETCS HA IKBATOPE.

«bamxkaitmas k 3emiie kapjaukoBas miaanera — 310 [Layrorny — HeT. K kapmKoBbIM
IJIaHeTaM OTHOCSATCS HebecHbIe Teja B (hopme cdephbl, KOTOPhIe BPAIIATCS BOKPYT
CoutHiza, HO He UMEIOT JIOCTaTOYHOH Macchl, YTOOBI OYUCTUTH CBOIO OPOUTY OT METeo-
puToB. Bee mpu3HaHHBIE KAPJIUKOBBIE TUTAHETHI HAXOAATCS B uMeromuxcs B ComHeTHOM
cucTeMe JBYX acTeponaHbix mnosicax. [liyron pacnosioxken B nosice Koitnepa, Torga kak
00BEKTHI B T0sice acTeponioM 3a Mapcom pacnosioxkennl Ouzke. B Tom ducie, onna
"3 KapJuKoBhIX 1aanetT — [lepepa.

OtBeT. BepHbIX yTBepKIaeHU HET



Aemop zadauu - Henamves B.B., Kysneuos M.DB.

Kpurepuun onenunBannsa 8
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Bepubiit 0TBET 063 ODOCHOBAHYIS .« « oo \vveee ettt e eaeeeeaneeeanas 4x1
2. Comanne va Mapce 8 6aJ110B

Onpenenure BugumbIit pasmep Cosana gt Habaogarens Ha Mapce. Opoury Mapca canrtarh
KPYTOBOML.

Pemtenue. Hapucyem pucynox

SanumieM GOpMyIy YIJIOBOTO pasMepa

,  206265D
p=——

r

Jlnamerp CosiHIia BO3bMEM U3 CIPABOYHBIX MaHHbIX D = 2R = 2-700 000 km = 1 400 000 km
Paccrosane ot Cosana 1o Mapca pasro 1.52 a.e.

[ToacTtaBuMm 3HadeHus B (hOpPMYJIy YIJIOBOI'O pa3Mepa

» 206265 - 1 400 000 kM

- —1267" ~21.1'
P = 1752150 000 000 K 67

AnprepHaruBHOe pertenue. 3sectHo, uTo yriaopoil pasmep CoJiHia Ha 3emiie cocTBiasger 32’
Y1j10Bble pasMepbl 00PaTHO HPOHOPIUOHAJIBLHBI PACTOSHUIO - B 11 Pa3 JlaJjiblile, COOTBETCBEHHO
YTJIOBOI pasmep B n pa3 menblie. p = 21’

Otser. p =21.1
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3. Armocdepa Benepsr 16 6as10B
Onennte Maccy armocdepbl BeHepbl, ecii oHa COCTOUT TPEUMYIIECTBEHHO U3 YIJIEKHUCJIOTO

raza CO,. /labnenne Ha nosepxuoctn p = 94 arm., macca Benepnl Mo = 0.8Mg, pauyc
Benepor Ro = 6050 km.

Perienue.

[IpencraBuM aTMocdepy Kak COBOKYITHOCTDH I'a30BLIX CTOJO0B Maccoil m M IJIOMIAJIBIO cede-
ausg S. Kaxkaplit Takoit ¢To10 OKa3bIBaeT Ha MOBEPXHOCTH ILJIAHETHI JaBICHUE

rjie g — YCKOpeHue CBOOOIHOIO NaJeHusd Ha JAHHOI IJIaHeTe.

Vckopenmne cBOOOHOTO TTajieHust Ha BeHepe BhIauc/sgercs mo popmyie

Mo
?
Macca Bceit armocdepnl Benepst M., ecTh cyMMa Macc BcexX cTo00B. X KomdecTBO MBI
MOXKEM BBIYHCJIUTD PA3Ie/JHB IJIOIIAbL MOBEPXHOCTH BeHephl HA II0MAIb CeUeHHST KaKI0TO
cronba. Torga momyanm

59 47rRé
Moy = Mm—— = m———.
S S
[Toacrapisist crojia Maccy cTojida W YyCKOpeHHe CBOOOIHOIO MAJAeHUs MOJYyIUM UTOTOBOE BbI-
parkeHne

4

47 R> R
M, =PI, P
9Q S GMQ

IloncTapidas 3HaUEHAS B 9Ty (BOPMYIY HOTAYyIuM | My, ~ 5.0 - 102 kr.

OtBet. M., ~ 5.0-10% xr..

Aemop sadavu - Henamves B.B.

Kpurepuu onennBanung 16
CBs3b MEKIY JABAEHUEM U CHIOM TAKECTI . o ovvveeeeeaeaeieeeannnn. 4
|83 00) 55 £ 91 00557 ) o Y- S 2
Onpenesenne g Ha BEHEPE. ... ..o e 6
PITOTOBBIH OTBEOT . . vttt ettt et et et e e et e e e e e 4



4. Bocxog, 16 6amioB
OnpenenuTe BHICOTY B BepxXHeit KyabMuHanun CoJHIA HAJ FOPH30HTOM B JIeHH OCEHHETO
pasrogercTBust B Jlosronpynaom (¢ = 56°, A = 37.5° B.a.). Oupe/esnure rpaziaHCKoe Bpe-
Mg MoMeHTa Bocxoja CosHia B 3ToT jeHb. JacoBoil mosc Mockosckoit obsacru UTCH3.
YpaBHenueM BpeMeHHU U pedpakiueil npenedpedsb.

Pemienne. tst perenns 3Toi 3a/1a4n HeOOXOIUMO BCIIOMHUTD, YTO B MOMEHT PaBHO/IEH-
cTBH 110 obupeenenuto ckiaonenne ComHna - o = 0°.

Jlajiee HeoOXOMMO HAWTH 3HAYEHUE BEPXHEH KyJbMUHAIUU:

h’B.K. = 900 - |Q0 — (5@| = 90O —56°+0° =34°

Temeps onpee/ MM CKOJIBLKO BpeMenu Oy1eT B MOMEHT BepxHeit Kysabmuaamun CoTHIA:

_ ﬁ = 12h30™

tow. =UT+n+D — X=12"+2"+ 1"
B nenn paBaogencTsus CoJiHIe HAXOTUTCS HA HEOECHOM KBATOPE - OOJIBITOM KpyTe HeOecHOH
cdepbl, T03TOMY TOPH30HTOM TaKO# KPyr Oy/jeT pa3jiesieH Ha JBe 49acTu, U JI0 MepHnaHa
- BepxHeit KyabmuHanuu, COJHIIE M0KHO OyIeTh NpoiiTu IeTBepTh OOJBIITOrO Kpyra T.e. 6
qacoB. Halinem BpeMs Bocxoga:

37.5°

h _ ghanm
15 6" =6"30

to =UT+n+D —X—6"=12"+2"+ 1"

Lne UTC - BcemupHoe Bpemsi, n - HOMep dacoBoro mosica (B Mockosckoit obractu n = 2), D
- nekTpenoe Bpems (B MockoBckoit obsactu D = 1):

OrtBer. h,, =34° t,, =6"30™.
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5. MunTtaka 16 GasioB
3Be3na Munraka (0 = —00°18') mpoxoauT auaMeTp MoJis 3peHHsl HEMOIBUZKHOTO TEJTeCKO-

na 3a 1 mMuayTy. Onpeesnre yBeIudeHHe TeIeCKOTa W IWAMETD IMOJd 3PeHUs MPH ITOM
yBesqmmdennu. [lose 3perne okyasgpa cIUTaTh paBHBIM 45°.

Pemenne.



JImameTp 1o 3peHus TeJaecKoIa MOYKHO BBIYHCIUTDH 110 (hpopMy.ie

Qlp = T COS 0,

rjie 7 — BpeMs, 3a KOTOPOe CBETUJIO HMPOXOJUT JUAMETP IOJs 3PEHUd HEIOJBUKHOIO TeJse-
ckoma. 3Be3ja MuHTaKa pacio/ioXKena HenoJaaéKy oT HeOeCHOIo 9KBaTopa, HOITOMY (v, ~2 T.

B pesynbraTe

YBenuuenue Tejeckona I cBA3aHO ¢ BeJIMYUHOIN IMOJId 3peHUs OKYJIApa CJaeyionuM obpa-

30M

Aok

oy
Torna monyunm 3uagenue |I" = 180.
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6. CrnyTHUK Haja 3emJieit

16 baJioB

CkopocTb BUKeHUs iy THHKA 3emutd 6.4 kKM /c. CIyTHHK JBUTAeTCs IO KPYTroBOi opbuTe B
IJTIOCKOCTH dKBaTopa. Oupeaenure nepuoa oOpalieHus CIyTHHKA BOKPYT 3emn. Orpeien-
Te, KAaK 4aCTO CIyTHUK ITPOXOAMUT Yepe3 MepHUuaH s 3eMHOro mabsogaress. /Isukenue

CILyTHUKA, TIPOUCXO/IUT IO HATIPABJICHUIO BPAIEHNs 3eMJIM BOKPYT CBOEil OCH.

Pemenue. [Tepuoy obpailenus CIyTHUKA MOXKHO ONPEJIC/JUTb U3 YCAOBUS, YTO OH JIBU-
ZKeTCs ¢ HeHTPOCTPEMUTE/IbHBIM YCKOPEHUEM, OLIPeIe/ISeMbIM CUJIOM TAZKeCTH Ha PACCTOSHUN

PABHOM PaJINyCy OPOUTHI CITy THUKA:

GM@_g_L2
R R

OTcro/1a MOXKHO BBIPA3UTh PAINYC OPOUTHI:

GM, _ 6.67-107"6-10%

R= = =9.77-10" = 9770 xm

£ (6.4 - 103)?

Ha caemyromiem 1mare MOzKHO OIpEJIE/IUTD IIEPHOJ OOPAIEHHUS CIIYTHUKA:



2rR 23.149770
T = 7; = = = 9587 ~ 160

DTOT 1Iar MOXKHO BBIIOJTHUTD, ucto/ib3ys 111 3akon Kermepa, cpaBHuBast 1BuKeHNe HAIIETO
CIIyTHUKA C JAPYTHM HW3BECTHBIM CIIYTHUKOM J3eM/u, Hampumep, ¢ Jlyuoit. Urobwr onpeme-
JINTh, KaK 9aCcTO 3TOT CIIYyTHUK MPOXOJUT Yepe3 MepuIuaH HabJIIogaTes s, MOKHO HCIIO/b-
30BaTh CHHOIMYECKOE YDaBHEHUE, YIUTHIBas BpallleHWe I COyTHUKA W JIJIs TOBEPXHOCTH
Semun:

_ TT, 1436160
T —Ty 1436 — 160

S = 180.06 =~ 180 mum

[Ipu sToM, 3a mepuo 1 obparieHus 3eMJIIo cIeIyeT OpaTh 3Be3AHbII IePUO/I 0CEBOI0 BpalleHu
B 234 56 mun.—1436 mun

Otser. T' = 160 vun, S = 180 mus.
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[Tostyueno uucjieHHOE 3HAYEHUE JI/1 BpEMEHU IIPOXOK IeHUs Yepe3 Mepu/iuan |

7. 3akar CoJtHITa BPYYHYIO 20 6as0B

[Tepen Bamu HECKOIBKO HeraTuBOB (oTorpacduii 3axona Cosuna. Onpegenre BpeMs MeXK Iy
nepBoit u mocaenneit gpororpacdpuamu. Kakoso paccrosuue or dororpacda 10 UeaoBeKa ¢
MAaIIHHOM, ecIu cpeannii pocT desmoBeka 1.8 M. CuuTarTh, BUAUMBINA YIVIOBOH pasMep JIUCKA
Coutana pasabim 0.5°

Pemenue. g orBeTa Ha BOIPOC O BPEMEHH HEOOXOJMMO HA OJIMH PUCYHOK HAaHECTH
kpaitane nosoxkenns: Cosana. Heobxomumo BeiOpaTh cambl 60/1bimoit pucynok. Cunras Ma-
IMTUHY HEe TOJBUKHON M MCTOJIB3Ysl Toj10xkeHne nentTpa CoJHIa Ha nocsaeaneit pororpadun
HaHeceM TOJIOZKeHUS MEeHTPa COTHETHOTO JIMCKA - OHO OKayKeTcs B Hadaje ODaraykKHUKa aBTO-
MOOUIS.

3aTem mposeseM H3MepeHus MU IOMOITH JuHeiikn 1 Hajgem quamerp Comnnna - Doy = 9 v,
paccrostnre Mekay meHTpamu u3obpazkenumit CosHna - [ = 26 MM W BBICOTY Ye€I0BEKa -
Rman = 21 MM



Benomunm, gro pasmep aucka Cosnna Ha 3emiie, coctapiser 0.5° CrepoBare/ibHO 9 MM =
0.5° u oT mepBOro K TperbeMy cHUMKY IeHTp CoJIHIa IIpomet:

26
=205 & 1.4°
“=7

[Tosopor 3emiin Ha TAKOH yroJi HPOUCXOAUT 3a:

1.4°

360° -24 - 60 = 5.6 mun

T =

Temnepn onpenenum paccrosinue g0 dororpada, /Lma 3roro BeIMucjauM yIJjioBO# pa3mep dUe-
JIOBeKa Ha (oTorpadumn:



21
0=—-05"~1.17°
9

Bocnonp3oBaBmuch onpeneneHneM yIJIOBOTO pa3Mepa HaiijleM paccTOSHUE:

57.3°
R= -1.8=88.2~ 88 m

1.17°
OtrBet. 7 = 5.6 Mun, R =88 m.
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