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1.

B nepgoit nonoBune centsadbpsa 2019 roga mpousonuio nporuBocrogune Henrtywna. [lerepOypr-
CKHUIl acTpPOHOM XOTeJ B TOM XK€ CeHTsOpe yJaaJieHHO mponab/iogarh HenrTyH Ha Teseckorre,
ycranoBjieaHoM B Yumu. Yacooii nosic Tesieckonia — UT—3. B kakoe npub/msuTeibHO BpeMs
o Bpemenu Cankt-IlerepOypra ciieioBasio Bectu HaOJIIOICHIA !

Penienne:

[Tockonbky Henryn maxomurcss B mporuBocTossaun ¢ COJHIIEM, TO OH HAXOJWTCS B IIPOTUBO-
MTOJIOXKHON ToUuKe Heba 1o cpaBHennio ¢ CosHIEM [Tst 3eMHOTO HaOsogarensa. Tormga Hernryn
OKAa3bIBAETCS BBIIIE BCETO HAJT TOPU30HTOM B HOYHOE BPEMS CYTOK (BBIIIE BCETO — B UCTHHHYIO
COJIHEYHYIO TIOJIHOYB). 3HAUuT, B YW B MOMEHT HAOJIIOIEHUs] BPEMs JOJXKHO OBITH OKOJIO
rosiynoun. Hacoroit nosic Ilerepbypra — +3. Takum obOpa3om, pa3sHOCTb BO BPEMEHU MEXKTy
[Terepoyprom um Ymau cocrapiaser 6 wacoB. Unanm mHaxoanrcea 3amagnee Cankr-IlerepOypra,
mosToMy BO BpeMsd nostyHoun B Yumim B [lerepOypra yxke 6 yrpa.

A.B.Beceaosa

[MTapoBoe 3Be31HOE cKOILTeHne w [lenTaBpa — camoe 60JIbIIOE 1TOA00HOE CKOILIeHne B ['agakTu-
Ke, ero pajuyc cocrapigeT 90 cBeTOBBIX JieT. B cKomjieHnn HaCTOIbKO MHOT'O 3BE3/1, UYTO CPeIHee
paccTosIHIe MEK/Iy COCeTHUMHU 3BE3JIaMU COCTaBJIsIeT Bcero 1 cBeToBoii roja. Eciu canrarsb, 9T0
BCe 3Be31bI Tox0Kk1 Ha COJIHIIE, TO CMOKET JIN IEI0YKa U3 ITUX 3Be3]1, PA3MEIIEeHHBIX BILIOTHYO
JIpyT K Japyry, goTaayThes ot Cosaia o ommkaiiireit kK CostHily 3Be3/bl [amakTuku?

Peinenue:

Borauciium o6bem ckorienust V', cauras ero mapom pajimyca R:

V= éng _ 1 7-90% &~ 3 x 10° cB.jrer?
3 3
Tax Kak cpejinee pacCTOSHUE MEXKTYy 3BE3/IaMH COCTABJIAET 1 CB. IO/, 3HAYUT, MOXKHO CUUTATD,
9TO Kark/iasl 3Be3/1a 3aHuMaeT 00beM B BHU/IE ITaPUKa ¢ TAKUM JUMaMEeTPOM MJII Ky6I/IKa C TaKOM
cTopoHoii. Bropoit BapuaHT mporie ¢ TOYKNA 3peHus BBIYUC/ICHUN, BOCIIOIB3YEeMCsd UM U OyjiemM
c4yuTaTh, 4YTO Ha OIHY 3BE34Y IIPUXOJUTCA oobeM V=1 CB.I‘O,ILS.

Ecim noyiesimth 00beM BCEro CKOILUIEHHS Ha O0beM, NMPUXOJANIAICI Ha OJHY 3BE3/Ly, TO MbI
HOJIyLH/IM KOJIMYIECTBO 3BE3/] N:
V. 3x 108

N=—

i 1 = 3 x 10° 3Be3.

Iuamerp Comnna coctasiger npuMmepno 1.5 x 108 kM, 3Ha4nT, 17MHA HENOYKH OyJeT paBHA
4.5x10'% kM = 0.15 nx = 0.45 cB.jteT. ITO paccTosgHIe MEeHbIIe, YeM PAcCTosiHIe 10 [IpoKeuMbI
[lenraBpa — Gsmkaiimeit Kk CostHity 3Be3abl (10 Hee 1.4 nk wam 4.3 CB. JIeT), 3HAYUT, [EIIOYKA
JI0 Hee He JIOTSHeTCs.

B.B. I'puezopves



3.

26 nexabps Jlyna nmokpeiia FOmurep. B ToT ke j1eHB COCTOSI/IOCH KOJIBIIEOOPA3HOE COJTHETHOE
zarmenne. Ha yrpennem min BedepHem HeOe MOxkHO yBUAeTh FOmmrep cerousa? Onenure 1mu-
poThI, Ha KOTOPbIX FOmuTep B mpuHIUIE HEe MOXKET ObITH BUJEH CETOJIHS.

Peinenue:

Taxk kak 26 nexabps ObLIO 3aTMenue, To JIyHa Oblia B ogHOit Touke HebOa ¢ CosHileM, a pa3
B TOT »Ke JIeHb IPOU3OIILIO MOKPBITHE, TO TaM Ke Haxoauiacd u FOmurep. 2 deppass FOuurep
ocTaJicsl TIPUMEPHO HA TOM K€ MeCTe Cpeu 3Be3J (OH JBUXKETCs MO OTHOIIEHUIO K 3BE3JIaM
B 12 pa3 mesennee Cousnna), a CoutHile 3a mporre/nme 38 JHeH ele CMeCTUIOCh K BOCTO-
Ky or FOnurepa npumepro Ha 30° (Tak Kak mpoIes IMPUMEPHO Mecsll, T.e. 1/12 gacTh roa;
BIIPOYEM, JIJI PEIeHns 3aa9u 910 HecyinecTBenHo). Ecu CosHile BocTOUHee, TO OHO BCTAET
1 3ax0JuT HeMHOro no3:xke FOnurepa, ciemoBaresnbno FOmurep BujeH Ha yTpeHHEM Hebe.

Taxk kak HOuurep ceroius HaxoauTcst IPUMEPHO B TOW Touke, B KoTopoit CosHIle ObL10 26 J1e-
KaOpsi, OH HAXOJUTCA BOJIM3M TOYKU 3UMHErO COJIHIIECTOSHMS Ha SKJMNTHKE. TakuM obpas3om,
I’OHI/ITep HE JOJI2KCH IIOJHUMATbhCA Hal T'OPU30OHTOM B TeX MeCTaX, I'Ie CO.HHHG He IIOJHNUMacT-
¢S HaJl TOPU30HTOM B JI€Hb 3UMHETO COJIHIIECTOSHIMS, 8 UMEHHO CeBepHee IIPUMEPHO CEBEPHOrO
MIOJIIPHOTO KpyTa, T.e. OT IpuMepHo 67° 1o 90° c.ir.

M.B.Kocmumna

ITo mamHBIM ofHOrO M3 MccaeaoBaHuil Macca mnosca Koiinepa cocrasiger okoso 1% ot mac-
cot 3emsu. Ilpu momenupoBanun jgunamuku obbekToB CostHedHoit cucrembl mosic Koitnepa
JJId YIIpOIIEeHUdA IIPpeACTaBUJIN IIJIOCKMM OYE€Hb TOHKHUM KOJIBIIOM C BHYTPEHHUM pPaJnlyCOM
30 acTpoHOMUYECKUX eauHUIL (a.e.) u BHeIHUM pajuycoMm 50 a.e. CKOIBKO IPaMMOB IIPUXO-
JIATCS Ha KaKJIbI KBaIPATHBI METP IMOBEPXHOCTU TAKOI'O KOJIbIA!

Peinenue:

WNubiMu cjioBaMu, B YCJIOBUU 3aJladd TPEOYETCsl ONEHUTh MOBEPXHOCTHYIO IIJIOTHOCTD KOJIBIIA.
OrmpeiesnM cHavaJsIa Maccy Kosblla B rpamMmax. Macca 3emun pasaa 6 - 102 kr nm 6 - 1027 1,
Toria Macca Kosblia pasna 0.01-6 - 1027 =6 - 10% .

HJIOHJ,a,H‘b KOJIbIla OIIpe/ie/IdeM KaK Pa3HOCTDL IIJIOMa/JW Kpyra C BHEIIHUM PaJIWyCOM U KDYyTra
C BHYTPEHHUM PaJInyCOM:

S = tR3—7R} = n(R5—R?) ~ 3.14-(50*-30%)-(1.5-10")? = 3.14-1.6-10%.2.25-10%% = 1.1-10%° »*.
[ToBepxHOCTHAs IJIOTHOCTH Oy/IeT paBHA

6-10%

m =05 I‘/Mz.

A.B.Beceaosa

MozkHO JT B KAKOM-HUOY/Ib OJTHOM IIYHKTe Ha TeppuTopuu Poccuu Hab/1r01aTh 3B€3/1b1 ATbTanp
u Anpaanp? N3sectho, aro B Cankr-IlerepOypre Asbranp omyckaercs o1 TOPU30HT He HoJee,
JeMm Ha 25°, a Ha 9KBATOpE MaKCHMAaJIbHas BBICOTA HAJ[ TOPU30HTOM 3Be3jbl AJIbHAUD paBHA
43°. Kpaiingas ceBepuas Touka Poccun nmeer mupory 82° c.1in., Kpaiinss oxKHas TouKa Poccun
umeeT mmpoty 41° c.m.

Pentenne:
Omnennm ckitonenusi 38e371. [lo ycmoBuro BbicoTa Astbranpa B HUMKHEH KyJIbMUHAIUU JIJIsI Ha-

osromarenst B Cankr—Ilerepbypre He menee —25°:

—25° < o +6—90° =604 —90° =6 — 30°.



Orcioma § > 30° —25° = 5°. Takum 06pazoM, CKIOHEeHHEe AJbTanpa MOJI0KUTETbHO (HACTOsIIee
3HAYEHMe COCTAB/AET MoYTH 9°), TO ecTh AJIbTamup JIEXKUT B CEBEPHOIT YacTh HeGa OTHOCUTETBHO
HeOECHOIO PKBATOpa M, CJIeI0BaTe/lbHO, JOCTYIEeH Jjid Habmogennss Bo BceM CeBepHOM IIOJTy-
mapun 3eMJId 1, B YaCTHOCTH, Ha Bcell Teppuropun Poccumn.

MaKCI/IMaJH)HaH BbICOTa Ha/Jl TOPU30HTOM COOTBETCTBYET BerHefI KYyJIbMUHaIlU CBETUJIA:
o o o
43° = 90° — | — 8| = 90° — |4,

orciona |§] = 90° — 43° = 47°. Ocrajoch OIPEJeIUThCA CO 3HAKOM CKJIOHeHWs. Ecam 3HaTh,
y10 AsbHanp — 310 o 2Kypasiis, OTBET CTAHOBUTCS OYEBH/IHBIM — CKJIOHEHNE OTPUIATEIHHOE.
Ho moknO sorajiaTbess 06 9TOM 2Ke, €cjii yYaCTHUK IPUIOMHUT, JOBOJMJIOCH JI €My BHJIETH
9Ty M3BECTHYIO 3Be31y (U eciu Jja — B Kakoil MecTHOCTH). J1Jisi moaBIIstioriero GoIbITHHCTBA
YIaCTHUKOB OJIMMIINAJIbI BUJl AJIbHAUpPA JIOJIZKEH OBITh JOCTATOYHO SK30TUIECKUM (B HEKOTO-
PBIX MeCTax IPOBEJEHHs OJIMMIINAIbI OH BHJEH, HO OKOJIO TOPH30HTA), a 9TO O3HAYAET, ITO
Anbrnanp — 3Be3na wxkHOro Heba. [lostomy § = —47°.

Jlnst Toro, 4ToOBI 3Be3/a ObLIa JOCTYIIHA I HAOJII0JeHNs, HeoOXOoauMa ee MOJ0KATEeIbHAs
BBICOTA HaJl FTOPU30OHTOM XOTsl ObI B BEpXHE#l KyJIbMUHAINN:

0°<90° —p+6=90°—p—47°, ¢ <90° —47° = 43°.

Takum obpazom, AbHAMDP MOYKHO HAOJIIOIATH TOJIHKO MPU MIHPOTAX MeHee 43°, ITO COOTBET-
CTByeT HamboJiee 10KHBIM obJtacTssM Poccum.

A.B.Becenosa

http://school.astro.spbu.ru



