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ACTPOHOMMYECKasd OJIMMIINA A 28
TEOpEeTUYeCKUil Typ, pelleHus despasiz
10 xnacc

1.

Ornomenne Macc [lnyrona m Xapona pasmno 8.6. Xapon obparmaercs Bokpyr Ilayrona 3a
6.4 zemubix cyTok. Macca Iliryrona pasna 13-102! xr. Jlokazkute, uro cucrema [LayTon—Xapon
SIBJISIETCST «JIBOWHOI T1aHeToii» (T.e. MEHTP MAacC CHCTEeMbl HAXOJUTCS CHAPYKH KaK XapOoHA,
tak u [LryTona).

Penrenne:

Bocnonbzyemcesa 11 3akonom Kenepa n naitnem paccrosguune mex iy [Lryronom nu Xaponom:
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47T2 G(Mp] + MCh)7

L i/T?G(Mpl + Mcy,)
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B i/(6.4 -86400)2 - 6.67 - 1011 - (1 +1/8.6) - 1.3 - 1022
“= 4-3.142
Sneck Mp; u My, — maccesr [LnyTora nu XapoHa cOOTBETCTBEHHO.

Kak m3BecTHO, paccrosinue jI0 IEHTpa Macc 0OPATHO MPOIOPIMOHAIBLHO Macce Tejia, MO3ITOMY
paccrosnue ot nentpa [Liyrona jmo bapuiieHTpa cocTaB/isieT

~2-10" M = 20 TBIC. KM.

Mey _ 90 1
Mp,+ Mey, 8.6+ 1

TPl = @ / 2 TBIC. KM.

OcraJjioch BBIICHUTD, KaK COOTHOCUTCH 'p; ¢ pajguycom [Linyrona. /[is sToro onennm cpegHion
IUIOTHOCTD TIJIAHETHI ¢ Maccoil, paBHoit Macce IlmyTona u pajguycom R = rp;:

Mp, 3-1.3-10%

p = =
irrd, 4-3.14-(2-106)3

~4-10% kr/m>.

[Tomy4gaem, 9TO IJIOTHOCTH TAKOM ILTAHETHI CYIIECTBEHHO MeHbIe JII00O pa3yMHON OIEeHKH
miorHoctu IlnyTona (KoTopast B JeficTBUTEILHOCTH cocTaBsgeT okoo 2 - 10% xr/m?), a snaunr,
rp; npeBbimaer pajuyc [Layrona (Ha camom jese paguyc [lnyrona pasen 1153 KM; IOMHUTH
9T0, pasdyMeercs:, He TpeboBaaoch). Takum o6pa3oM, Mbl JOKA3a/d, ITO GAPHUIIEHTD CHCTEMBI
«ILnyron—Xapon» Haxomurcs BHe [Layrona. 3 sroro ciemxyer, 4ro OapuIeHTp HE HAXOUTCSI
1 BHYTpH XapoHa, TaK Kak IOoC/eHni He npeBbiaeT [LayToH mo pasmepy u macce.

[Ipu cnekTpasbubix HabmOaeHNsIX CoJHITA OBLIa 3aperucTPUPOBAHA JIMHUST HEKOTOPOTO 3JIe-
MeHTa C JJIMHOW BOJIHBI 525 HM. KakmMm crmocoboM MOXKHO BBISCHUTH, BO3HUKJ/IA 3Ta JIMHUS
B COJIHEYHOI armMocdepe WIN MOSIBUIACH B PE3YJILTATE IIPOXOXKIEHUsI COJTHEYHOIO CBeTa Jepes
aTMmocdepy 3emn?

Penienne:

Armocdepnr Comaila u 3eMyin UMEIOT pas/nvdHyio Temieparypy. Temmeparypa dorocdepbt
Commmna Tp, cocrasiger nopsaaka 6 - 102 K, B To Bpema kak armocdepa 3eMJIH, OYEBHIHO,



ropaszio xoJsojgHee — ee temueparypy Ty MoxHO onennThb B (200 <+ 300) K. Dro snauut, uro
OHM ¥ Te ke aroMbl Ha 3emye u Ha CosHie OyayT IBAraThCa ¢ Pa3HONH CKOPOCTHIO:
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UTeHJ’I m Y

e k — nocrosinnas Bosbivana, 7' — Temieparypa armMocdepbl, m — Macca aroMa.
Kak m3BecTHO, TeIoBoe IBUKEHHE ATOMOB IPUBOIUT K VIIHPEHUIO CIIEKTPAIbHBIX JIMHHI
BesescrBue 3ddekra loriepa:
Q . /UTGH.TI
A ¢
re A — JJINHA BOJIHBI, ¢ — CKOPOCTH cBeTa. TakuM 0OpasoM, MUPUHBI CHEKTPAJIBHBIX JIMHUIA,
obpasyrormmuxcsd B armocdepax CostHIa 1 3eMJIN, Pa3IndaioTcs B

A/\G . Urern®

A /\EB UTenﬂ@

DTO0 pas3aIndne MOXKHO JIEFKO 3aMEeTUTh, UMEHHO OHO U II03BOJISIET BBISICHUTH MECTO 00Pa30BaHUs
JIMHUIA.

3. Kak-To HOYbIO JII0OUTE/IH AaCTPOHOMUM HAOJIIOIA)I, KAK I'€OCTAIIMOHAPHBIN CIIyTHUK ITPOIIEJT ITPs-
MO 1epe3 1eHTp jumcka JIyuabl. Ha kakux mmportax 3em/n BO3MOXKHO Takoe HabJoIeHre”!
Penienne:

[eocTarnmoHapHbIil CIIyTHUK — 9TO CIIyTHHUK, KOTOPBI 0OpaIiaeTcss BOKPYT 3eMJId B ILIOCKOCTH
9KBATOpa ¢ YIJIOBOI CKOPOCTHIO, PABHOM yIVIOBOI CKOPOCTH BpaIleHUsT 3eMJIM BOKPYT CBOE OCH
(TaKI/IM oOpa3oM, OH BCerja «BUCUT» HaJ OJHON U TOM K€ TOUYKON 3eMHOM HOBerHOCTI/I). Vun-
TBEIBas, 9TO IIPOJIOJIKITEILHOCTE 3BE3IHBIX CyTOK Ha 3emie Ty pasaa 23%56™04°% ~ 1 cyTkam,
HaiijleM pajuyc reocranuoHapHoii opobutsl a, 1o 111 3akony Kermiepa:
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w
w
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as = ag - =384 | — / 42 TBIC. KM.
C\1¢ 27.3
3neck ag u T — nosyock opOUTEL 1 T1eproj obparenust JIyHbl BOKPYT 3eMJIi COOTBETCTBEHHO.
Tereps Hy:KHO HafiTH TaKwe IMUPOTHI HA 3eMJIe , Ha KOTOPBIX BO3MOXKHO HADJIIOIATh MeoCTa-
[IMOHAPHBIN CIyTHUK S TOYHO Ha ojiHOM JmHuK ¢ JIyHOit (M. pHCYHOK):

OueBn/IHO, YTO 9TO YCJIOBHE BBINOJIHsIeTCs Ha sKBaTope (¢ = 0°, Jlyna B Touke L), a Takxe
B HEKOTOPOM JIalla30He MUPOT BILUIOTH JI0 HEKOTOPOI IIpeJIesiIbHOM MUPOTHI, KOTOPYIO U HY K-
HO HafiTu. /lanbHeiiee perenne 3a/1a9 «B J00» OKa3bIBAETCS JOBOJIBHO CJIOXKHBIM, IIOSTOMY



MTOCTYIIMM TIO-JIPYTOMY: HafieM IpeeIbHyIO IMUPOTY, Ha KOTOPOIl ere MOKHO HabJII0/IaTh T'eo-
cTallMOHAPHbIC CITyTHUKHU U BHIYUCIINM CKJIoHeHue JIyHbl d¢ , HeobXoaumoe Jis yI0BIeTBOPeHH ST
yenoBuii 3agaan. O603HAYNB pajnyc 3eM/n Kak Rg, U3 IpsiMOyTOJIBHOTO Tpeyrosbauka O0'S
[IOJTy 9aeM:

R@ T . ) s R@ T 64
= — = — — - — == —— 142 .~ 81°.
@ arccos a 9 arcsin a 9 a 9 19 pPan

Janee u3 rpeyronbauka OO’ L norydaem:

R
p+0g = arccos —2 = & _aresin 2 o & 2@ T 22 1.55 pan,,
ag 2 ag 2 ag 2

d¢ = 1.55—1.42 =0.13 pax. ~ 7°.5.

Cxitonenue JIyHbl JeficTBUTEIHHO MOXKET IIPUHUMATH TAKNE 3HAYEHUs, TAK KaK yroJl HAKJIOHA
SKJIUIITUKA K 9KBATOPY ropasmo 6osbire (= 23°.5). Takum 06pazom, HABIIOAATH TPOXOXK ICHIE
reoCTAIMOHAPHOIO CIIyTHUKA Yepe3 MEHTP JAUCKa JIyHbI MOXKHO Ha BCeX MIMPOTaxX, ¢ KOTOPBIX
BUJIHBI 9TU CIYTHUKH, T.e. oT 81° c.mm. ;10 81° 10.111.

B nentpe Bamunopa naxoamitace Jlaypemun, ogno u3 JIpes Basap, ocsemasiux Beccmepribie
Bemstn. M3BecTHO, 9TO CBET OT €e KPOHBI 110 SPKOCTH OBLI CPABHUM C COJTHEYHBIM y KOpHEi
JlepeBa, a T'paHullbl BasmHopa HaxomWINCh TaM, KyJa TpoHHKaJ cBeT Jlaypemwn u rie ero
SIPKOCTH ObLjIa He MeHbIIle, YeM y ToJIHOo# JIyHBbLI.

JlpeBo Havas0 pacT U3 MaJIEHHKOT'O CayKeHIla B HadaJle BpeMeH, ITPUYeM KazK bl ['0JT €10 BhICO-
Ta yBesm4duBasiach Ha 1 merp. Haligure 3aBucumocts pajmyca Banunopa ot Bpemenu. Moxkno
CYUTaTh, 9TO BaJWmHOp pacroJiarajcs Ha IJIaHeTe, PaJInyc KOTOPOW COBIIQJaeT C PaJInyCcoM
Semuin.

Peuienne:

[Iycts h — BbIcOoTa /IpeBa, Bhipaxkennas B Merpax. Torjia BbicoTa h OyJIeT YUC/IEHHO PaBHA
KOJIMYECTBY JIET, MPOIIEINNX ¢ Hadajga BpeMeH. Tak KaK OCBEIEHHOCTH OOpPaTHO IPOIIOPITU-
OHaJIbHA KBAJIPATy PACCTOSIHUS JIO UCTOYHWKA, a Yy KOPHEl JlepeBa OHa BCerjia OJMHAKOBA U
paBHa cotHeYHON (R —27™), MOXKHO CUATATh, 9TO CBETUMOCTH JIpeBa yBesmIuBaercs mporop-
muonansio h2. Tlo yenosuio 3BesmHas BemduHa Jlaypesun Ha IpaHuie Bajunopa He IIpeBbl-
maJsa 3Be31Hoi BeananHbl JIyHbl B osHOMYHIE (2 —13"™), a 3HAYNT, OTJIMYATIACH OT SPKOCTH
y KopHeit /IpeBa He 60s1ee vem Ha 14™. OTcroga HAXOIUM OrpaHUYeHNe CBepXy Ha pajuyc Ba-

JIMHOPAa 7
(I)Q — & — 100.4~14’
h Eq
r=~h-v100414 = 10>% . h = 100 - 2.5122 ~ 630 h.

Taxum obpazom, pazmep o0JacTU, B KOTOpOil apkocTh /IpeBa He Menble gspkoctu JIyHbBI, Ju-
Heitao pacter co BpemeneM. OIHAKO, OYeBHIHO, 9TO J[peBo He MOXKET OCBEIATDH 3eMJIN, HAXO-
JidImecd 3a JIMHUel ropusonTa. B npeenbaom ciydae 6eckonevHo Bbicokoro /Ipesa Basmmnop
Oy/Jer 3aHUMATh MOJOBHHY ILIAHETHI, T.€. €ro pajuyc (10 IMOBEPXHOCTH ILJIAHETHI) COCTABUT
r=mR/2~ 3.14 - 6400/2 ~ 10 TeIC. KM (371¢CH R — pajauyc 3emimn).

Haiizem Boicory [Ipesa, nmpu Koropoii rpanuiia BasmHopa 6y/ier qocturarsh ropu3oHTa (CM. pu-
CYHOK):



d=+/(R+ h)? — R? < 630h,
2Rh + h? < (630h)%,
h>5-10°% R~32wm.

[Toce Toro, kak Beicota [IpeBa mpesbicur 32 M (pajgnyc Baguropa B 9TOT MOMEHT COCTABHUT
630-0.032 ~ 20 kM), JajbHeillee yBejndeHne cBeTuMocTu /Ipesa nepectaner uMeTh 3HAYEHUE,
1 rpaHuIibl BajgnHopa OyayT paciimpaTbCs 3a CUeT MOHUKEHUsT TOPU30HTA!

r= Ry = R -arccos ——.

R+h
Urak, chopmynnpyem OKOHYATENBHBII OTBET: MepBble 32 roja paamyc BammHopa pacreT Jm-
Heitno Kak r(t) = 630t, rye r BeIpaxkeHo B Merpax, a t — B rogax. [lo jocrikenun r &~ 20 KM
pacmnpenne BainHopa 3ame ymrest u Oy1eT TPOUCXOAUTS 110 3aKoHy 1(t) = R-arccos RLH (3mech
R rtakxke BbIpaykeHO B MeTpax). B masbeiimem pajuyc Bajmuopa He npesbicur 10 Thic. KM

(110 TOBEPXHOCTH ILTAHETHI ).

HpI/I uccjaea0oBaHinm 3BE€3/1bl, HOXOXKel Ha COJIHHG, OKa3aJIOCb, YTO OHa ABJIAE€TCA HepeMeHHOfI.
,Z[.HH 00'bACHEHUS 3TOr0 OLLIN BBIJIBUHYTBI JIB€ I'MIIOTE3bI:

A) mepemMeHHOCTH CBsI3aHa € MSITHOM Ha MOBEPXHOCTH BPAINAIONIENHCsT 3Be3/bl (TeMIeparypa
[ATHA PaBHA TeMIepaType OObIYHBIX COJTHEYHBIX IISITEH);

B) IIEPEMEHHOCTDb BbI3BaHa M30TEPMUYECKUM PACHIUPEHUEM U C2KaTHUEM 3BE€3/IbI.

Ornennre, Ha CKOJIBKO MPOIEHTOB MOTYT OTJIMYAThCS MaKCUMAaJIbHO U MEHUMAJIBHO BO3MOXKHbBIE
pajmychl 3Be3JIbI B paMKaX BTOPOM TMIIOTE3bI, €CJIM W3BECTHO, UTO IEPBas TMIIOTEe3a TaKKe
KOJINYIECTBEHHO COIJIAaCyeTCsl C JJaHHBIMHU HaOJIIOICHUIN.

Penienne:

PaccmorpuMm Kpaitnuii cirydail B paMKax IIepBOil THIIOTE3bl, KOIJIa BECh BUJIMMBII JTUCK 3BE3IbI
3aKpBIT IATHOM. TemuepaTypa cosHedHbIX nATen 1y, cocrasidgeT okoJo 4500 K, Temmeparypa
Comuna T, — mopsika 6000 K. Tak kax pajmyc 3Be3jIbI HE MEHSIETCs, TO CBETUMOCTDb 3aBU-
CHT TOJIBKO OT TeMIlepaTypbl mnoBepxuoctu. Ornomierue 6JIECKOB B MAKCUMyME U MUHUMYME

COCTaBUT 4
Lmax - T@

L min Tsp

CorjiacHO BTOPOII TMIIOTE3e, TeMIleparypa, a, 3HAUUT, U CBETUMOCTH €IMHUIILI IO I10-
BEPXHOCTU 3BE3/IbI OCTAIOTCS IOCTOSHHBIMU. VI3MeHeHue Ojiecka IPOUCXOIUT TOJIBKO 38 CUeT
N3MEHEHUs pa3MePOB 3Be3/Ibl, U, KaK CJIeJCTBUE, M3/Iyvaltoleil I0MaIn, T.€.

2
L max Rmax

L min Rmin




Taxum obpazoM, moydaeM:

Ruax  (To\®> [ 6-10% 2_18
Rum  \Ty/) \45-103) 7

Taxum 06pa3oM, MaKCHUMaILHO BO3MOKHBIN pajauyc npuMepno Ha 80% 6GoJibiie MUHUMAILHOTO.
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