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HerpynHo BuzmeTh, 4To M3-3a pedpakuuu Ha 3emimo momagaiT Te dyud ConHIa, KOTOpHIe
nponud Obl MUMO 3eMJIH, eclii Obl CBET pachpoCTpaHsuics B aTrMocdepe MNPpsSMOIUHEHHO.
3Ha4uT, 3eMJIA MPOCTO MEPEXBATHIBAET HEMHOTO 00Jiee IMUPOKUI MMyYOK COTHEYHOTO CBETA, YEM
nepexBaThiBaia Obl Mpu oTcyTcTBUM atMocdepsl. "Hemomomyuaer" »sHeprutro o0061acTb
MPOCTPAHCTBA, PACIIOI0KEHHAS 32 3eMIIEM.

JIns 3eMyIsiH mapajiake (TOAMYHBINA) Kakoro-inbo o0bekTa — 3TO (IO OMPEACNICHUIO) YTI0BOM
pasmep OOJBIION MOJYOCH 3€MHOU OpOUTHI (PACIOIOKEHHON MEPIeHINKYJIIPHO HaAIMPaBICHUIO
Ha 00BEKT), BUIUMBIN C 3TOTO 00bekTa. OUeBUIHO, YTO JJIs "3€IEHBIX UEIOBEUKOB' Mapasuiakc
ComHIla — 3TO yIJIOBOM pa3zmep OOJbIION MOIyocH OpOUTHI MX TuTaHeThl, BuauMoi ¢ Comnria. To
ecth, T = a/L,, tne m© = 0,039" — mapannakc Connua, L = 120 cB.JI€T - pacCTOSHUE OT 3BE3[bI
"3enéupix yenoBeykoB" no ConHia, a - OoJblias MOJIYOCh OPOUTHI IUTAHETHI '"3€NIEHBIX
yenoBeukoB". Toraa a = L. Ilepuos oOpamenus mianersl T moxHOo onpeaenuts u3 11 3akona
Kemnepa. YuutbiBas, uro 3Be3/a "3eMEHBIX Y€TOBEUYKOB" IO BCEM MapaMeTpam — B TOM YHUCIE U
Macce — aHajgorunyia CoJiHILy, MoJy4yaem:

T/T, = (a/a,)** = (wL/a,)*?,
rae T, u a, - nepuox o6parmienust BOkpyr CosiHila v 00JbIIas MOJIyoCh OPOUTHI 3EMIIH.

CuuTasi, 4TO roji paBeH NepUoy OOpalleHus MIaHEThl BOKPYT 3BE3/bI (BOOOIIE, 3TO aOCOIIOTHO
BCPHO TOJBKO B TOM CJIydac, KOrjga HCT NPCHCCCHU OCH COOCTBEHHOT'O BpallCHUA HJ'IaHeTBI),
ImoJydacm:
T =T, (nL/a)" =
=1 rozx - (0,039"/206265" - 120 net - 365,25 cyt/net - 86400 cex/cyt - 3-10° M/cex / 1,496 - 10 m)**=
=1ron - 1,44’ = 1,72 rona.

BooO61ie, yiuBUTENbHO, KaK TaM XUBYT 3TH '"3eJ€HbIC YEJIOBEYKH'", 3TO BeIb MOYTH OpOUTa
Mapca, TaM JOKHO OBITH JOBOJIBHO MPOXJIAIHO.

B tabnune CoiHeUHOM cHCTEMBl HaXOAUM paanychl 3emiid 1 JIyHbl, ux anpoeno. Mcmons3ys atu
BEJIMYMHBI, [TOJIy4YaeM, 4To 3eMiid B "MOTHO3eMeNbe" CBETUT B ((>L3/0LH)'(R3RH)2 pa3 = 70 pa3 spue,
yeM JlyHa B MOJIHOJIYHHE, YTO COOTBETCTBYET PAa3HOCTH 3BE3IHBIX BeanduH 2,5-1g70 = 4,6, TO
€CTh 3BE3/IHAS BEIMYMHA 3eMIIH B "'TTOTHO3EMENbe" COCTaBIISICT:

12,7™ - 4,6™ = -17,3™,

Nmenno ceer 3eminu B "monHozemenbe" ocBemaer JIyHny B HoBosyHue. Takum obOpaszom, eciu
CosHIle €O 3BE31HON BENUUMHOM -26,8™ sBiseTcs npuunHoii 6iecka -12,7" JIyHbI B OJIHOTYHUE
(pasuuua 14,1™), To 171 HOBOIYHHS aHAJOIHYHO MOJTYYAEM OTBET:

173"+ 14,1 = 32",
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[TockomnbKy paccTosiHUE 10 siapa He npeBbimaeT 10 kuronapcek (3TO JOMMHKHO OBITH U3BECTHO
yaacTHHKaM OJIHMIHAIB), OKHAAEMBIH TapaLIake OT sapa cocTaBiser He Mexee 1/10%, wmm
10" yrmoBoii cexyHmpl. UTOGBI €ro MOXHO OBLIO H3MEPHTb, Pa3pEIIAIONIas CIOCOGHOCTD
paaronHTEphEepoOMeTpa T0DKHA COOTBETCTBOBATH ATOW BETMUUHE.

Paspemaromass  cnocoOHOCTh  00ycioBiIeHa JU(pPaKIMEed 3IEKTPOMAarHUTHBIX BOJH, U
coctapmsier P~AD (ecnmu P BhIpaXEHO B paauaHax), win xe B~2-10°A/D (B yrIoBbIX
cekyHmax). U3 ycmosust B~ 10" momysaem D =2-10° A, 4to cocraBmsier okono 20 ThICSY
KujIoMeTpoB. Pazmepa 3emnn He XBaTtaeT. AHTEHHBI CIIEAYEeT pacrojaraTh Ha OKOJO3EMHBIX
opOuTax.

[Tepron oOparieHus BEJIUK 110 CPAaBHEHUIO CO BPEMEHEM 3aTMEHHM. DTO 3HAYUT, UTO YYACTKU
OpOUT, HAa KOTOPBIX IPOUCXOAAT 3aTMEHUS, Majbl [0 CPAaBHEHHIO C COOTBETCTBYIOIIMMU
paccTostHUsIMH 10 oOmiero ¢okyca (LEHTpa Macc CHCTEMBI), CIEIOBAaTEIbHO, UX MOXKHO
CUMTATh MNPSMOJMHEMHBIMU, & CKOPOCTH KOMIIOHEHT HA 3THX YYacTKaxX - IOCTOSIHHBIMHU.
Kpome Toro, 3Tu yuyacTku opOUT pacroioKeHbl BOJU3H MEpUacTpoB U anoactpoB opOuT. Tak
KaK B JIBOMHBIX CHCTEMaX SKCLEHTPUCUTETHI OpOUT o0eux 3BE37 paBHBI, TO BbIOEpEM IS

pacCMOTPCHUA OHY U3 HHUX.

PaccMOTprM KOMIOHEHT MEHBIIETO pa3Mmepa (CM. pHUC.) BO BpeMsl MPOXOXACHUS MO JIUCKY
BTOpOil 3Be3abl. [lyHKTHpOM ouepueHa 30HA, MPOCHHUPYIOMIAACS Ha BTOPYIO 3BE3Iy IS
O0eckoHeuHO ynaneHHoro HaOmromarens. LleHTpsl obenx 3BE3n Bcerma OyayT HAXOIUThCS Ha
OJIHOW MPSIMOM - TIO pa3HbIe CTOPOHBI OT LIEHTpa macc cuctemsl (poxyca opout). [losTomy
CKOPOCTH ABWKEHHS 3BE37 MO opOuTamM oOpaTHO MPOMOPLMOHAIBHBEI UX MaccaMm: k = m;/m, =
V,/vy (OTHOCHUTENBHO LIeHTpa Macc). OTcroa BpeMs MPOXO0KIEHUS BTOPOM 3BE3/bl MO JUCKY
NepBOi

T, = Di/(vit+vy) = (IHk)Dy /vy,
7€ Vi, V2, D| - CKOpPOCTH 3BE3/] B all0acTpax CBOUX OPOMT U AUAMETP OOIBIION 3BE3bL.

bearopoa 2000 r.



ACTPOHOMWYECKOE OBLECTBO
MWUHUWCTEPCTBO OBEPA30OBAHUWA POCCUNCKON OQENEPALIUN

VIl Poccunckas onmmnumaga WKONbHUKOB
no actTpoHoMmum u purusnkKe Kocmoca

2. benzopood,
7-13 anpens 2000 2

URL: http://www.issp.ac.ru/iao/russia/2000/,e-mail: univer@issp.ac.ru

AHaJOrMYHO MOCTYIMAEM C 3aTMEHUEM BTOPOM 3BE€3/IbI IEPBOM 3BE3/10M:
T,=D//(u;+uy) = (Itk)D,/u,
/1€ U, Uy — CKOPOCTH 3BE3]1 B MepuacTpax cBoux opout. COOTHOLIEHUS MEXAY CKOPOCTSMH B
nepuactpe u anoactpe Hainém u3 Il 3akona Kemepa (wiam u3 3aKkoHa cCOXpaHEHHUs] MOMEHTa
UMITyJIbCa) KaXJI0W U3 3BE31. JlocTaTOYHO paccMOTPETh OJHY M3 HUX, HAlpuUMeEp, MEPBYIO.
Jiis He€ OyneM UMeTh:
U R1 =VvVin
rae Ry u r; — paccTtosiHus OT nepBo# 3Be3/bl 0 LIEHTPa Macc B IEPUACTPE U aroacTpe.
Orcrona: u,/v; = (1+e)/(1-e), rae € - ICKOMBIA SKCIICHTPUCUTET. 3HAUHT:
Tz/Tl = U.l/Vl = (1+e)/(1-e), nimm €= (Tz—Tl)/(T1+T2).
[Toncrainss 3Hauenus T, u Ty, mojrydaem OTBET:
e=0,13.
Ilpumeuanue: YTBepKIE€HUE O MPSIMOJIMHEHMHOCTH Y4aCTKOB OpOHMT Ma€T OMMOKY MOpsaKa
2%. 910 npumepHo 10 munyTt ot Ty u T,, gaHHbIX B ycnoBuM 3anadu. [loaTomy Takoe
npuOIMKeHHE BIIOJIHE OMPaBAaHO.

I'a3 B saape mpexacraBisieT cOOOW CMECh AJIEKTPOHOB M MOHM30BAHHBIX aTOMOB (HMOHOB).
ITonmHOE naBneHME raza B 3BE3/l€ PaBHO CyMME JABJIEHUS JJIEKTPOHHOIO rasa P, u MoHHOrO

raza P,, To ecThb P=P.+P,.
J1st uaeanbHBIX ra30B P.=nkT,
P,=n,kT,

P = (n. + n,)kT,
r1€ N, U N, - KOHIIEHTPAI[MU JJICKTPOHOB W HMOHOB COOTBETCTBEHHO. JIJisi OIlEHKM HuX
OTHOCHUTEJIbHBIX 3HAYCHUN YUTEM, UTO B HEUTPAIIBHOM aTOME YKCJIO MTPOTOHOB U JIEKTPOHOB
paBHbl. IIOCKONIBKY BCE aTOMBI TMOJHOCTHIO HMOHU30BAHBI, HAa KaXKABIM aTOM MPUXOIUTCS
CTOJILKO CBOOOJIHBIX 3JIEKTPOHOB, CKOJBKO MPOTOHOB COJEPIKHUT €r0 SIPO, TO €CTh, KaXIbIi
aTOM BOJIOPOJIA Ta€T OJIMH AJIEKTPOH, requs - 2, a yriaepoaa - 6 35ektpoHoB. [losromy, ecinu
0003HaUUTh YEpe3 Ny, Ny, M N, KOHIEHTPAllUM HMOHOB BOJOPOJA, TEelIUs W yTiepojaa
COOTBETCTBEHHO, TO TIOJIHBIC naBieHus P, + P, OymyT paBHBI:
JUJIs1 BOAOPOAO-TEIUEBOTO sA/Ipa 3BE3/IbI:
P = (n, + ng) KTy + (npe + 2ng) KT - 20, + 0,3 n,) T = 2,3 n, kT,
a JuIsl yTJIEpOIHOTO sipa:
P2 = (l'lc + 6nc) kT2 =7 ne kT2
Tenepp HaIO HANTH CBSI3b MEXKIY KOHLEHTPALUUSIMU N, U n.. [10 ycraoBuio 3a1a4u, MIOTHOCTH
BEIIIECTBA B sAJIpax JBYX 3BE3] OAMHAKOBBI. IIOCKOIBKY MpPAaKTUUYECKU BCS Macca BEIIECTBA
HaxOJMUTCS B sAJIpaX aTOMOB, IUJIOTHOCTh P Ka)XJOTO BEIIECTBA paBHA KOHIEHTpAIMd HMOHOB,
YMHOXEHHON Ha Maccy MOHa, KOTopas MPOMOPIIMOHAIbHA aTOMHOMY BeCy djieMeHTa. Takum
0o0pa3oM Mmojaydaem:
Agn, + Agenge =Acne wm ng(1 +4-0,1)=12n,, oTkynany= 8,6 n..
Haxonen, u3 paBencrBa gasinenuit Py = P,, nonyyaem:
2,3'nH'kT1=7'nc'kT2.
Coxkpamas k 1 yauteiBasi, 4To n, ~ 8,6 n., momxydaem, 4ro T, = 2,8 T.
OTBET: PO YIIEPOLHOMN 3BE3/IbI HMEET TeMmeparypy 5,6:107 K.
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4. B tabnune ColHeYHOM CUCTEMbI HAXOAUM CJIEAYIONINE BEJTUYUHBI 1715 BeHepsr:

P, = 9-10° ITa — armocepHOe faBieHre y TOBEPXHOCTH Bewepsr,

Mg = 4,87-1024 KI — Macca Beneps,

Rg = 6,05-10° M — paguyc Berepsr.
AtMocdepHoe maBieHue Py y TOBEpXHOCTH TUTAHETHI €CTh HE YTO MHOE, Kak Bec atMochepsl,
pacnpeenéHHbI Ha BCIO OBEPXHOCTH IUIaHEThl. Bec aTMocdephl ckiaabiBaeTcs U3 Beca BCeX
e€ MOJIeKyJd, a BEeC KaXIOW MOJEKYJIbl PaBeH CHJie MPUTSHKeHHs] e€ K IJIaHeTe, TO €CTh
MPOU3BEACHHIO €€ Macchl (M) HA YCKOPEHHUE CHIIBI TSKECTH (&) 6 moil mouke, 20e Hax00Uumcs
oma kKoukpemuasi monexkyia (mg). BooOlie, yCKOpeHUE CHIIbI TSXKECTH YMEHBILAETCS C
BBICOTOM M OJIHM U T€ K€ MOJIEKYJIbl Ha OOJBIION BbICOTE BECAT MeHbIe. OJHAKo, caelaeM
NpUOIMKEHHE, YTO YCKOPEHHE CHJIbI TSHKECTH NPUMEPHO OJMHAKOBO HA BCEH TOJIIMHE
aTMocdepbl — IeHCTBUTEIHHO, OOJNBIIAs YacTh aTMOC(EPhl COCPEAOTOUYCHA B CIIOE€ MOpPSAKA
JIECSITKa KUWJIOMETPOB, IJIe OTHOCUTENIbHOE U3MeHeHue g coctaiisieT nopsanaka 1/300. [Toaromy,
eci 0003HaYUTh Maccy Bceit atmocdepsl uepe3 M, To:

Pg = MgB/4TERBZ, rac g = G‘lV[B/I{B2

OTKyza M = 47Ry’Py/gg = 4R, ‘'Py/GMjy
[ToacraBnsis YACIICHHBIE JAHHBIE, TTOTYYaEM: M= 4,7-1020 KI.

5. byaem cuurtath, uTO y miaHeThl JICOHUIIBI Takue ke pa3Mep, Macca U Mepruoja COOCTBEHHOTO
BpalieHus, Kak y 3emiu. Toraa paguyc opOUTHI 3Be3/1051€Ta cocTaBisut okosio R = 2000 kM +
+ 6380 xm = 8380 kM (TOCKOIBKY pacctosiHuE 10 Kopabss 2 Mm = 2000 kM ObUIO B TOT
MOMEHT, Korja 3Be310ET Haxoauicsa B 3eHuTe). 13 111 3akona Kennepa cienyer, 9yto nepuos
CIIyTHHKa 3aBHCUT OT pajmyca opOHTBI kak R>2. [Moowno o6oimuce u 6es Il 3axona
Kennepa, npocmo paccmompes 0sudicenue xopabns no kpyeosoti opoume.] VI3BeCTHO, YTO Ha
HU3KOM OKoJl03eMHOI opOuTe (Ha BbicoTax 180 - 280 kM) mepuon oOpalleHHs] CIyTHHKA
cocTaBisieT 88 - 90 MUHYT, 3HAUUT HA OPOUTE 3BE370JIETA OH COCTABUT

T =90 muH - (8380/6660)* =~ 127 mun = 2,1 yaca.

[Apyeue cnocobbl: TPOCTO HaWTH meprox obpamerus mo dopmyne T = 2n(R/gr)"* wmm xe
OpaTh B KauecTBE UCXOJHOTO JTAHHOTO TEOPETHUECKHM Mepuoj Ui HyJIeBOW BBICOTHI T, =
2n(R/g,)"? = 84 MuHyTSHL]

Uepes 310 BpeMs 3BE310JET BHOBb MPOUAET YEPE3 3EHUT TOM TOUYKH dKBaTopa JleoHubl, rue
ob1 KoMOB, HO ero Tam yxke He OyJeT: BpallleHHE IJIAHEThl MEPEMECTHUT €ro K BOCTOKY
npumepHo Ha 32°. (360° - 2,17/24" = 32°). bBypmer 1M HaXOTUTHCA KOpaOib B MPSIMOM
BuguMocTr KomoBa? be3 BerumcneHuit 310 onpeneanTs Henb3st. Haliaém, kakoB MOXKET OBITh
MUHUMaJIBHBIN paauyc opoutsl «llomcomneynuka», uroosl KoMoB Bujen ero xors Obl Ha
ropuzonTe. PaccMOTpUM MNpsSMOYTOJIbHBIN TPEYTONbHUK C MPSMBIM YIJIOM B TOYKE, TJie
Haxoautcsi KomoB, u yrinom 32° B uentpe mianetsl. [Ilpu pazboope napucosamsv uepméic.]
Torna MmuHuManbHBIA paguyc opobutsl «IloacomHeunnkay, korga Tot Oyaetr BuaeH Komosy.
coctaBuT R/ cos 32° = 6380 / 0,848 = 7520 kM, 3TO MEHbIIIE PEATILHOTO pajuyca OpOUTHI B
8380 kM. [TorTOoMy 3BE310JET B MFOOOM Cllydae OKaKeTCsl B mpesenax Buaumoct Komosa u ¢
HUM MOXHO OyZET CBSA3aThCA.

: <7 o_ 12
Ilpumeuanue: HegepHO Onepupo8ams paccmMoAHUAMU U NOAb308amubcs gopmynot L = (2Rh)
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OJ151 HAXOHCOCHUSL PACCMOSHUSL (00 20pU30OHMA) 8 OAHHOM clyuae. Oma hopmyna npumeHuma
MOoAbKO 011 Manvlx h no cpasuenuio ¢ R u manvix yenos (MHo2o meHvuie paduaua). B nawem
cayuae smo oanexo He max (h cpasnumo ¢ R, a yeon cocmasisiem 6oiee noiosunvl paouana,).

[1o COOTHOIIEHUIO JUIMH OCEW BUIUMOTO AJUIUIICA OPOUTHI 3eMJIM BBIUUCISEM, O] KaKUM
yIJIOM» Ha HAc CMOTpENIH; TaKUM O0pa30M HaxOJIWM OHKIUNTHYECKYIO IIHUPOTY MecTa
pacnofiokeHus HaOmroaarens (C TOYHOCTHIO 110 3HaKa). [Ha pazbope 3adau 0O6vicHum», 4TO
maxoe 3KIUnNmMuyeckue Koopounamol. Boobwe 2o6ops, npu pewienuu MoxcHo u obotimucs 6e3
ux ynompebnenus.] JIeicTBUTENBHO:

sin @ =b/a

3aMeTuM, YTO IS ATOTO JIy4llle BCEro OpaTh MMEHHO OpOUTYy 3eMIu:

BO-TIEPBBIX, IOTOMY YTO MBI pa0OTaeM C SKIUNTHKOW UMEHHO 36MHOU OPOUTHI (IIIOCKOCTH
OpOUT APYTUX MJIAHET HECKOJIBKO OTIUYAIOTCH);

BO-BTOPBIX, KaK HAUOOJIBIITYIO OPOUTY C IPEHEOPEIKMUMO MAJIBIM IKCIICHTpUCUTETOM. {715t
opoutsl Benepsl TouHOCT OyA€T MEHbIIE, a Y Mapca SKCUEHTPUCUTET OpPOUTHI CYIIIECTBEHEH
(Y Mepkypust Tem 607ee — ¥ IKCIEHTPUCUTET OpOUTHI BeCbMa BEJIUK, U TOYHOCTD €111
MEHBIIIC. )

N3mepenus oceit narot npumMepHo (¢ To4HOCThIo 10 0,5 MM) b = 14,5 MM 1 a = 50,5 mm.

¢ = arc sin b/a = arc sin 14,5/50,5 = arc sin 0,29 = 17°.

Ha pucynke 3emis Haxoautcs TOYHO «3a COJHIIEM», 3TO O3HAYAET, YTO ¢ 3eMIIU «3eNEHbIe
yenoBeukn» U CojHIlE BUIHBI HAa OJHOM M TOM e SKIMNTUYecKod posrore. [lockombky
CUTyallusi COOTBETCTBYET MojoxeHuto CoJHIa 3a HEeN0 A0 TOYKU BECEHHEro paBHOAECH-
CTBHA (711 3eMJISTH), TO SKJIMITUYECKAas JOIT0Ta MECTa PACTIONIOKEHHS «3€IEHBIX HabmoaaTe-
neit» coctaBmser npumepHo 23" 30™ (MOKHO M He BBIYHCIIATH STOTO, MPOCTO OTMETHB Ha
KapTe 3BE3aHOr0 Heba Touky, rae 15 mapra Haxonutes Comune). [To xapre 3B€3nHOrO Heba
HaxoJuM, 4TO Ha Hac cMoTpenu nbo u3 Ileraca, nubdo u3 Bogones.

bearopoa 2000 r.



ACTPOHOMWYECKOE OBLECTBO
MUWHUWCTEPCTBO OBPA30BAHUNA POCCUNCKOU QENEPALINU

VIl Poccunckas onmMmnmaga WKONbLHUKOB
nNo actTpoHoMuun u pmankKke Kocmoca

2. benzopood,
7-13 anpens 2000 2

URL: http://www.issp.ac.ru/iao/russia/2000/,e-mail: univer@issp.ac.ru

I.

Pemenus 3agau 1-4 naga 8-9 kiaacca u 3agay 5-6 g 8 kiacca.

HetpynHo Buaers, uto u3-3a pedpakuum Ha 3emiro nonaaaroT te jgydn CoiHIA, KOTOphIe
npouud Obl MEUMO 3eMJIHM, eciau Obl CBET PACIPOCTPaHSJICS B arMmocdepe MPsIMOIHMHEWHO.
3HauuT, 3eMJIs MPOCTO MEPEXBAThIBAET HEMHOI'O 0ojiee IIMPOKUN MYyYOK COJIHEYHOTO CBETA,
4yeM TMepexBaThiBajia Obl mpu oTCyTCcTBHHM aTtMocdepnl. "Hemomomydaer" sHepruto o0iacTh
IPOCTPAHCTBA, PACTIOIOKEHHAs 32 3eMIEH.

[TponomxuTenbHOCTh 3aTMeHUs 3BE3/1 JIyHON TeM NpoaospKuTeNnbHee, yeM OoJiblie YIiIOBOU
pa3Mep e€ AMcKa U 4eM MEHbBIIE yIioBas CKOpocTh €€ mepemenieHus no HeOy. Ilo Bropomy
3akoHy Kemnepa nuneiHas ckopocTh JIyHBI MeHbIle B amoree, yem B mepuree B R,/R, pas.
VYrioBas ckopocTh MpomnopiuoHaibHa V/R, mo3ToMy OHa B amoree MEHbIIE B (Ra/R,O)2 pas.
[TosTomy, xots Buaumblii guamerp Jlyner B amoree wmenbiie B (R,/R,) pa3, 310 He
KOMIIEHCUpPYET Oosiee 3HAUMTENBHOTO YMEHBIICHUs yIioBoi ckopoctu. [losTomy Hambonee
MIPOJIOJKUTENIbHBIE 3aTMEHUs Oy TyT, koraa JlyHna B amoree.

/lpyzoe pewenue: Ilockonbky B mnepuree u amoree JlyHa JBHXKETCS NPAKTUUYECKH
NEPIICHANKYJIISIPHO JIydy 3peHHs, camasi OoJbInas MpoJ0DKUTEIFHOCTh 3aTMEHUSI PaBHA TOMY
NPOMEXYTKYy BpeMeHH, 3a Koropoe Jlyma mepemectutcs Ha cBoil nuamerp. [lockombky
JAUHEeWHas ckopocTh JIyHbl (Kak HEOECHOro Teja, ABMXKYILErocs B MPOCTPAHCTBE) MEHBIIE B
anoree B (R./R;) pa3s, Bo cTonbKo e pa3 0osbuie OyJeT U NPOJOKUTEILHOCTD 3aTMEHHH.

W3 npyrux ycinoBWil clieqyeT, BO-IEPBBIX, YMNOMSHYTb, YTO 3aTMEHUE JOJIKHO OBITh
neHTpanbHbIM. KpoMe Toro, Ha0mroaaTenb TakKe IBUKETCSI CO CKOPOCTBIO B HECKOJIBKO COTEH
M/C BCIIEACTBHE OCEBOro BpamieHus 3emiau. B pesynbrare 3atmenue OyaeT UIMHHEE, €CIU
BEKTOP CKOPOCTH 3TOTO JBM)KEHMS HANpaBlieH B Ty € CTOPOHY, YTO U BEKTOpP OpOUTaIbHOU
ckopocTy JIyHBI, TIOCKOJIBKY B 3TOM Cillydae CKOpPOCTb JIyHbl OTHOCHTEIBHO HaOIOJaTens
OyaeT MUHUMaJIbHOU. JT0 OyieT UMETh MECTO, KOra Ha Aoarore Habmoaarens JlyHa Gnmska K
KyJIbMUHALUU.

[1o cpaBHEHHUIO € T€M, UTO IPOUCXOIUT Ha 3emiie, Ha Mapce OyayT /1Ba rIaBHBIX OTIUYMSL:

1. Bugumeriit yrinosoit nuametp ColiHIia mpuMepHO B 1,5 pa3a MeHbLIE.

2. Bpamenue Mapca BOKpYyr CBOEil OCH HEMHOT'O MEJIJIEHHEE.

B Tabnuue ConneuHoil cuctembl HaxoauMm auamerp ConHua u paccrosiHue ot CosHLA 110
Mapca (d= 1,392 man.xm, L — 227,9 MaH.KM), UCTIOJIB3YSl 3TU JaHHBIC, BBIYKCIISIEM YTJIOBOU

nuametp ConHua: d/L = 6,11-107 pan,
B Ipaaycax 3TO COCTABIISACT 6,108:10-180/7 = 0,350°,
B YIJIOBBIX MUHYTaX: 6,108-10°-60-180/x = 21,0".

JUis OLIEHKM BENWYMHBI MPOJOJDKUTENbHOCTH 3axoaa CojHIa Ha 3KBaTope Mapca MOXXHO

IIPOCTO MOCYUTATH, 3a Kakoe BpeMsi Mapc noBepHércs Ha 3tv 0,35° nmm 21"
T=T-0,35°/360° = 1,436 mun = 1 muH 26 cek.

roe T = 24"37™23¢ = 24,623" = 88643° - nepuox obparuienns Mapca Bokpyr cBoeii ocu. boiee

TOYHBI OTBET MOXKHO MOJYYHTb, YUUThIBasg, 4YTO NpaBUibHEE OpaTh HE CHIEPUUYECKUH, a
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CUHOJMYECKU mepuoj; oopaiienust Mapca BOKPYT COOCTBEHHOW OCH (3TO aHAJIOTHYHO TOMY,
4TO Ha 3emiie CyTKH — CHHOJUYECKUN MEPUO — AISATCS pOBHO 24 yaca, a mepuoi oOparieHus —
CUJIEpUYECKUI IEpUo — paBeH 23 yacaM 56 MUHYTaMm):

Teun =T 1/(T-T) = 88776 cek.
Opnako, 9ta nomnpaska B 133 cekyHbl cocTaBiseT Bcero aumb 0,15 %. [IpaBunbHbIN OTBET Ha

~T/t = 0,15 % Oompllle, YeEM TOJHKO YTO BBIYMCIIEHHBIM HAaMH, HO C HAaIllell TOYHOCTBIO
BBIYHCIICHUH 3TO HE PUHIIUITHAIIHLHO.

[TockonbKy 3Be370JET MPOXOAMI Yepe3 3E€HUT, PACCTOSHME A0 HEero ObUIO Kak pa3 2 MIH
meTpoB, win 2000 kM. OOBEKT pa3mepoM B 1,5 KM BHAEH C TaKOro PACCTOSHUS TOJ YIIIOM
3438'1,5/2000 = 2,6'. [Takoii yriioBoit pa3mep, KCTaTH, UMEET Komeika ¢ paccTossHust B 20 M. |
3ameTuM, YTO 3BE370JIET MokKa3aicsi KOMOBY «ISITHBIIIKOM», a HE «3BE3IOYKON», T.€.
MPEJICTABIISUICS €My OOBEKTOM CO BIIOJIHE PA3IMYUMBIM YIJIOBBIM pPa3MepoOM, OOBIYHO 3TO
ObIBaeT TOT/A, KOT/Ia YTJIOBOW pa3Mep MPEBOCXOAMT Pa3pellaronlyl0 COoCOOHOCTh ria3a Kak
MUHHMYM IOYTH B JIBa pa3a. DTO FOBOPUT O TOM, 4YTO pa3zpeuieHue riasa Komosa Obuio mo
KpailHel Mepe NMpUMEPHO B JiBa pasa Jydiie, 4yeM 2,6', To ecth He Xyxke 1,3' - 1,5'. D10 3HauuT,
YTO 3peHHue Y Hero ObUI0 (KaK MUHUMYM) BIIOJTHE XOPOIIIHMM.

Korpa na 3eminie nonHonynue, ¢ JlyHsl BuaHa TemHas nosioBuHa 3emuu (HoBozemense), a
Korjga ans Hac HactynaeT Hosomynue, k JlyHe oOpaleHa OcBelIEHHAsl 4acTb 3€MJIM, U Ha
Jlyne — Ilonnozemenue. Ileproa cMmeHsl a3 ocTaHeTcss TaKuM ke Kak U Juist JIyHbl, TO ecTh
29,53 3eMHBIX CYTOK, WJIA OJIHU JTYHHbBIE CYTKH.

OueBUIHO, «TEOPETUUYECKUN MUHHUMYM» BPEMEHH OXHUJAHUs OTBETa — 3TO BPEMs, 32 KOTOPOE
CUTHAJ JOMAET A0 3eMJIM U OTBETHBIM CUTHAI BepHETCS 00paTtHO. 3a 5 yacoB = 18000 cexkyHn
ceeT npoxoaut paccrossare 300 000 km/c - 18000 ¢ =5 400 000 000 km = 5,4 Mt kM. 3HAYHT,
paccrosiHie OT 3eMJId J0 HEU3BECTHOM IUIaHeThl cocTaBiser 2,7 MiH.kM. Ilo TaGmuie
ConHeyHOM cHUCTeMbl HaXOAUM, YTO 3TOMY YCIOBHIO yJOBIETBOPSET TOJBKO YpaH, paccTos-
HHUE JI0 KOTOPOTO OT 3eMJIi MOXKET OBITh OT 2 586 MitH.KM 10 3 153 MITH.KM.
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