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INTPEOINCIJIOBHAE

I[IpoBeneHme ecTecTBEeHHO-HAYYHBIX OJNMMIIMAN IJIA ULIKOJIBHUKOB
npeciieqyeT ACHYIO IeJib: CTUMYJIMPOBATH UX MHTepec K HayKe, BhI-
ABUTH HauboJlee TATAHTIUBHIX U IOATOTOBJIEHHBIX Pe6sAT, YTOGHI ITPU-
Biiedb uX B BY3nl. B »ToM cMBIc/iie acTpoHOMaM, Ka3aJloCch OHI,
He O 4YeM OeCHOKOUTBHCSA: B JIyWYIlIHe Iofbl KOHKYPC Ha BCTYIUTENb-
HBIX 3Kk3amMeHax B MI'Y no ormeneHuio acTpoHoMuu cocraBisaa 11-
13 yesnr/mecto. N nmaxke ceiidac, npu obilleM CHMXKEeHUM MHTepeca K
ecTeCcTBEeHHO-HayYHOMY 0Opa30BaHUIO, KOHKYPC IO aCTPOHOMMHU YMeHb-
WWIcs 00 3 4es/MecTo, TOrna Kak Ha APYTMX OTHENEHUAX C TPYIOM
Ha6UpalOT 3aIJIAaHMPOBAHHOE YMCIIO yYaIUXCA. 3HAYUT aCTPOHOMHUA
MO-TIpPeXXHEMY OCTaeTCs MONYJIAPHBEIM IpeIMeToM I OyayIIuX yde-
HBIX, ¥ 332 IPUTOK HOBBIX kanpon B Hee, Ka3aJloCh OBI, MOXKHO He
BOJIHOBAThCA.

IleficTBUTENbHO, B Hallleil cTpaHe ceifyac okoJsio 2000 npodeccu-
OHAJIBHEIX aCTPOHOMOB M OKoJio 40 ThIC nI06MTesleil acTPOHOMUH, B
OCHOBHOM IOHBIX, XXEJAIOUIUX yYUThcs B yHUBepcuTerax. (OmHako
6OJIBIIION KOHKYPC Ha BCTYNUTENbHBIX 3K3aMeHaX elle He O3Haya-
eT BEICOKOTO KayecTBa abuTypueHTOB. XapaKTepHas 4YepTa MHOTHUX
Jo6uTeNlell aCTPOHOMHUM B TOM, YTO OHU yBJIeYEeHBI CO3eplaTeIbHO’
CTOPOHOI HAYKH O 3Be3[1aX U NIpeHeOperaioT ee aHAJIUTAYECKUM alna-
paToM ¥ du3MYecKUM comepkaHueM. IloaToMy ucTuHHEIE PaHATUKH
ACTPOHOMHMM IIPM MOCTYIUIEHMN B YHUBEPCUTET YACTO He BBIOEPKMU-
BalOT 3K3aMEHOB.

Hrak, nepen pyxoBoouTe/lssMH aCTPOHOMUYECKUX KPYKKOB, LIIKOJIb
HBIMHW MeJaroraMy M y4YeHhIMH, >KeJIaIoIIMMHU MOArOoTOBUTH cebe mo-
CTOMHYIO CMEeHY, CTONT 3aJaya TepeopNeHTUPOBATh JIlo6uTeeit acTpo-



IPEIHCJIOBHE

HOMHUM OT He3aIyMUYUBOTO 4YTeHUs (aHTACTHKHN U JIETKOH Hay4dHO-
[ONMYJSPHOW JNUTepaTyphl, OT co3epliaHUs HebGec K YriayGieHHOMY
N3Yy4YEeHUIO aCTPOHOMUM M GU3UKM, K NIPOBEJEeHUIO CMCTeMaTH4YeCKHX
HaOIIONEHH .

OnHuM M3 BaXXHeHIIUX CPEICTB Ui 3TOTO CJIYXKAT aCTPOHOMHYe-
CKNe BUKTOPUHBI, KOHKYPCHl M OJIMMIIMAJMLI, BO36yxaaoIue Jobo-
3HATEeJIbHOCTD, MOOIIpPAIONINe TaJAHTIUBBEIX, pabOTOCNOCOOHBIX pe-
6sT. BonblIoif ONBIT TakUX OMMMNUAM HAaKOMIeH B MockBe, roe oHu
peryJispHO IMpoBoOOATCSA YXe noicrojeTus. BecHoit 1994 r. nmpounia
1-s Poccuiickas acTpoonumnuana B r. dpocinabie; B 1995 r. npo-
Beneubl 1-s [lonMmockoBHas u 2-s Poccuiickas B r. Psszauu. OtTm
OJIMMIIMANEl CTUMYJIUPOBAJIU NPOBeleHUE LIKOJBHBIX aCTPOHOMMYe-
CKMX COCTA3aHUil BO MHOTMX ropomax Hauleit ctpaHul. Haneemcs,
4YTO 3Ta KHUra OymeT moje3Ha NPH NMPOBEeNEHUHM MOOOGHRIX COCTSA3a-
HUH, a TakKXe Ha 3aHATHAX B 1IKOJIe, B aCTPOHOMMYECKHUX KpYXKKax
n KJayb6ax.

M=1 o6paiiiaeMcs KO BceM pYyKOBOOUMTEIAM aCTPOHOMUYECKHMX KPY K-
KOB, K OPraHM3aToOpaM OJMMIHUAM M JI00UTensM acTpoHoMuu. Ecau
Yy BaCc eCTh MHTepPeCHHle acTPOHOMHUYECKHe 3alayM JII060ro YpPOBHSA'
CJIOXKHOCTH, HO ¢ "H3IOMHUHKOI”, He OepXuTe UX B cTole, - my6ian-
kyiire! [lo-HacToslIeMy XopolluX 3afa4 He Tak YK MHoro. Xopoliue
3al1aY¥ OOJIKHBI paﬁo'ra'rb!'

Kpome 3amay, ncnonb3oBaHHbIiX B MOCKOBCKOIt onuMNuane, B 3TOT
cOOpPHUK BOLIJIM TaKXe 3amgayu, cocraBieHHnle B.I'.CypauHbniM mis
PA3JIMYHBIX BUKTOPHUH, KOHKYPCOB U OJIMMIMAL, NPOBOOMBIIUXCA B
nepuon 1972-1994 rr. Mu HazmeeMcsl, YTO OHM TaKXXe OKaXXyTCA IO-
Jle3HBIMHU HAIlIMM YUTATENISIM.

B oranune oT GonbIIMHCTBA OPYTMX HAy4YHBIX oauMnuan, y Mo-
CKOBCKOM aCTPOHOMMYECKOH HMKOTIa He GBIJIO OMHOro ”X03MHa” : OHAa
-~ OMTSA MOCKOBCKMX aCTPOHOMOB U3 Pa3JIMYHBIX YUYpeXOEHUHN CTOJIU-
usl. Ho Bce ke ocHOBHOI 6a3o0il n/1a Hee Bcerga ciayxxut MI'Y - ero
COTPYOHUKHN M aynuTopuun. Mul 6iarogapHbl pogHOMY Y HUBepCUTe-
TY 3a BO3MOXHOCTb U3aHUA 3TUX 3anad, ocyiecTBiieHHY10 lleHTpom
lloBy30Bckoro obpasopauus MI'Y.



MockoBckasn aACTpOHOMMNYeECKaaA oJimMMIIManma

AcTpoHoMuNYecKas OJIMMIKALA IJIS MOCKOBCKMX LIKOJIBHUKOB IIPO-
BOIMTCA B (peBpajle-MapTe eXerooHo y)Ke NMoJBeKa. EciIu B MepBHIX
OJIMMIINANIAX YYACTBOBAJIO HECKOJBKO OECATKOB peGiAT, TO B mocie-
OyIolIye roabl oHa cobupadsia 1o 200 yyamuxcs UIKoJ M TeXHUYEeCKHX
yumnuit MockBbl, MoCKOBCKoii 06/1acTM M Hake TOCTell M3 APYTUX
ropomoB. OnuMnuamga NpOXoOuT B 2 Typa 3a KOTOPRIMHU ClienyeT Tpe-
Ths BCTpedya BceX y4aCTHMKOB [Jii pa3bopa 3anad M HarpaxxIeHus
nmoGenuTesieii. B mepBeie rombl Ha KaXXIOM Type NPONOIXKMTeNbHO-
cThIO B 2 yaca Tpe6GoBaJiochk pelIuTh mo 3 3amayu. B mocienuue nsa
OecATUJIeTUS KaXXIKI Typ IponoJikaeTcs 3 4aca, a YHCJIO 3a1a4 yBe-
JIMYUJIOCH OO 4-X.

Eciu Ha mepBHIX OMUMINanax TpeGoBaHMA K 3HAHMAM y4aIllUXCs
He INPEBBIUIAJM CONEpP>XKAaHUsA IIKOJBHOIO y4yeGHUKa 110 aCTPOHOMMUH,
TO Tenepb COCTABUTENN 3aJad OPMEHTUPYIOTCA Ha peaJibHhle 3Ha-
HHUS IOHBIX AaCTPOHOMOB, KOTOPhIe 3HAYNTEJbHO MPEBHIIIAIOT LIKOJb-
HBIA MUHUMYM. Ecin B nmepBrle ronnl npoBenenus OnuMnuansl B Heit
Y4YacCTBOBAJIM TOJBKO yYeHMKH BHINYycKHoro 10-ro kiacca, B KOTOpOM
M3ydYajiachb aCTPOHOMUs, To Temepb OuuMmIHMamga NPOXOOUT IO TpeM
BO3paCTHBIM KaTeropusam: 10-11 xnaccel, 8-9 kyaccu u oT 7 KJj1acca
u maanue. [IpuyeM B Miamuieif rpynne Hepenko y4acTBYIOT pebGsaTa
U3 3—4 KJIacCOB M MOKAa3hIBalOT OYEHb HeIIoOXHue pe3yiabTaThl. ScHo,
YTO OPMEHTHUPOBATHLCA IPH 3TOM Ha IUKOJBbHHIA Yy4YeGHMK CTAJIO yXKe
HEBO3MOXHO.

A HauMHaJIOCh 5TO TaK. B 1947 r. ycunnamn MocKoBCKoro oTae-
sneus BcecowosHoro actponoMo-reonesnyeckoro obuiectBa (MOBA-
I'0), acTpOHOMMYECKOTO OTAEIeHNA MEXaHMKO-MAaTeMAaTHIeCKOro da-
kynbrera MI'Y, MockoBckoro nnnanerapus nu 'opOHO 6rina npose-
IleHa MepBas acTPOHOMHMYecKas oiMMNuana. B ee nepsom Type mpu-
Hanu ydactue 32 yea. u3 10-tu mrkon Mocksu. Ko BTopomy Typy
6110 monyiieHo 10 yes, U3 KOTOPHIX 7 GBI TPEMUPOBaHBI KHUTaMU
No acTPOHOMMH, a Jyquias uikosia (425-as MyXCKas CPelHAs LIKOJa
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CranuHcKoro paiioHa, npenonasaTtens I1.E.Ilony6oTko) 6blia Harpa-
K IeHa TeJIeCKOIOM cucTeMhl MakcyToBa.

Bo BTopoit Onumnuame yyacTBoBaso yxke 43 yyeHuka n3 21 uko-
nel. Ilpu Harpaxkmenuu noGenuTeseil nepen HUMU BBICTYIIMIIU C JIEK-
IUSMH BeAyIllHe MOCKOBCKHE aCTPOHOMEI TeX JIeT: 3aB. aCTPOHOMHM-
yeckuM otneienneM MI'Y npod. II.II.IHapenaro, npop. B.A.Boposn-
noB- BenbsaMuuoB, uiBecTHolit nonynspuszatop P.10.3urens. B mo-
cJllenyIolnMe rodbl BhICTYIUIEHUE YYeHBIX Nepen ydyacTHuKaMu OQuum-
nuamsl crajo Tpaguuuei. O6HYHO 3>To mpoucxomnut B ['ocymap-
crBeHHOM acTpoHoMudYeckoM uHcTuTyTe UM.II.K.IlltepuGepra (I"A-
M) u 3aBepuIaeTcA KCKYpPCHeRl 10 MHCTHTYTY M 06GCEepBATOPUH
MrYy.

Einte omno#t Tpanuuuei ssnsgercs nogbop 3anay Quumnuansl. [Ipn
COCTABJIEHNH 3aay4 U OlleHKe MX pelIeHUsi Mbl CTPEMMMCS BHIABISATDH
HE TOJBKO TEOPETUYECKHM NMOATOTOBJIEHHKIX pebAT, HO TakKXKe HMelo-
ILMX ONBIT CAMOCTOATENbLHLIX HabmwoneHunit. BaxHo, 4TO6BI ydacTt-
Huk¥ OnIuMMnuagbl He TOJBKO INIATOHHYECKH JIIOOHIIH acTPOHOMHUIO,
YuTas MOMyJNspHble KHUXKKM, HO ¥ caMi HaGmionaau He6Go, TPOBOOUITH
pacyeTH. [lo3ToMy MBI HempeMeHHO McHoONIb3yeM B 3anaHusx Omaum-
nuagbkl HeMble KapThl 3Be3mHoro Heba u JIyunl, mpoBepseM 3HaHue
YYaIlIMMHUCA TeKyIleil acTPOHOMHMYECKONH CHTyalM#, 3a/laeM BOIPO-
Cbl MO MPAKTUYECKOMY MCIIOJb30BaHUIO MHCTPpYMeHTOB. [lockonbky
MHOTrHe JIOGUTeI ACTPOHOMUM PeryispHo ydacTByloT B OQiuummu-
ame, 3TH 3ajauyMl B ONpeNeJIeHHON Mepe (OpMUPYIOT UX MHTEpecHl,
BJIUSAIOT Ha BRIOOp KOHKPETHOr'O HAallpaB/IeHNs B HayKe. A HYXKHO 3a-
MeTHTB, YTO MHOTHE U3 YYACTHUKOB M, B OCOGEHHOCTH, U3 oGeanTe-
Jleil Hallleif OJTUMIIMANBI CTAJIU NPOPecCHOHAILHLIMM ACTPOHOMAMH.

Ilocnenune Tpu mecaTunerus oprauuszaunein QuuMnuangbl 3aHM-
MajoTcs actpoHomel AU, MockoBckoro rocygapcrBeHHOro mnema-
roru4yeckoro yHuBepcutera, Mockosckoro ropojickoro llsopua TBop-
YecTBa HeTelt ¥ loHollecTBa Ha JlenmHckux ropax. WM momorasnn
Mockosckuit mianerapuit 1 MOBAT'O. Oco6enHo MHOro noTpynu-
suchk nns oprauusanuun Onumnuansr B.A.lllumakos, H.B.Ko3nosa,
H.H.Aunnpeesa, K.A.Kynuxos, A.B.3acos, K.B.Kyumon, B.I".[liuenn-
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yHep, B.M.Yapyruu, B.B.Yuumaps, B.A.Pomeiiko, A.H.Konoxkoneau
koB, M.I'.'T'aBpunoB. Hemano 3apay mis OnuMIuansl NIpPemIOKH-
su C.A. Bausaukos, M.IO.lllesuyenko, C.B.lllupokos, B.B. Yuy-
Mapb. IlocnemHue 15 net cocTaBieHHMeM 3allad B OCHOBHOM 3aHUMa-
suce B.I'.Cypaun u B.M.Yapyruu. Paszymeercs, HeBO3MOXHO Tepe-
YNCIUTH BCEX, KTO 3a NMPOLIEIIINe MOJIBeKa IIPUAYMBIBaJ 3a0a4yu I
Onumnuansi. Becem um Goabinoe cnacu6o!’

K coxaneHnuro, He Bce 3anayn coxpaHunnck. ComepxaHne mepBuIX
nessitu OnuMnuan 6e0to ony6anKoBaHO nonHocThIo [1-3]. 3aTeM my-
6MuKOBANIMCE OTHeNbHbIe 3anauyn [4-5]. Ho Gonbuias ux 4acTh ocTa-
nach HeonmyGiiMkoBaHHO#. HeoueHMMyo MOMOIIL B PO3BICKE 3anay
oka3aja HaM Hununa Bnanumuposaa Ko3snosa, MHOro et Bo3rjiaBiifB-
mwas oprkoMuter QOnumnuansr. Mul ob6paiiaeMcs KO BceM OpPraHM3a-
TopaM U yyacTHuKaM OJMMIMAAbl NPOLUIKLIX JIET: €C/IM BLl IOMHHUTE
3aa4d 1 O6CTOATENbCTBA ee IIPOBeNeHHs, MoXKAJIyHCTa, NoneTuTeCh
¢ HaMH. MuI 6yneM NLpU3HATENBLHBI BCeM YUTATENSAM, IIPUCITABUINM
CBOM COBETHI M 3aMeYaHus IO agpecy:

Poccus, 119899, Mocksa, B-234, Yuusepcurerckuii np-t, 13

I'oc. actponomuueckuit uucrutyT uMm.Il.K.[llTeputepra
B.I'.Cypanny.
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1. 3BE3JHOE HEBO

3AIO0AYU

_0_

1.1. Kakoe cosBe3nye qBaXXIbl BCTpedaeTcs Ha KapTe 3Be3IHOTO
He6a? BumHo nu oHO BeyepoMm B MapTe?

1.2. ITonnoe 3aTMenue CosiHIA TTPONCXOAUT BO BTOPOH NMOJIOBUHE
HIOHS OKOJI0O MeCTHoro moiaymHs. HapucoBaTh HabGilomaeMylo Kap-
THUHY PacCIIOJIOXKEeHHMsI BUIMMEIX IIPM 3TOM IJIaHeT M Haubollee ApKHX
3Be3ll, YYUTHIBasi, YTo BeHepa HaxomuTcs B HauGoiblleil 3amamHOMR
3yoHraInuu, Mepkypuii B HMXXKHeM coenuHennu, Mapc B npoTuBocTo-
SHUH.

1.3. Ilouemy, yeM Gauxke Kk Mieunomy IlyTu, Tem Gosblile BUOHO
3Be3l U MeHblle - JaJIeKUX TaJlaKTUK?

1.4. Kakyro n3 3Be3n - bBerenbreitze unu IleHe6, MOXHO HOJIbLIe
HellpepheIBHO HabJIlogaTh Ha MOCKOBCKOM HeGe?

1.5. Kakue crocobnl opMeHTHpPOBKY Mo 3BesnaM (kpome Ilomnsp-
Hoit) B 3HaeTe? '

1.6. Yto BuI 3HaeTe o co3Bezguax CxkopnuoHa u 3MmeeHocua?

1.7. Yrto BH 3HaeTe o co3Be3nusx Aunmpomensi, Ileraca n Kac-
cuonen? (3anmay, MONOGHKIX NBYM NOCIEIHMM, MOKHO NPENJIOXKNTH
MHOXeCTBO, BEIOUpas 6ojiee NI MeHee M3BeCTHLIE CO3Be3IUs B 3aBM-
CMMOCTH OT IOLTOTOBKM peGAT.)
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1.8. Yka3aTh OpMEHTHPOBOYHO MECTOHAXO0XIeHue co3Be3nuii 11u-
Ta, JInucuuku, Crpesnnl, Manoro Kons, 3aiina, Bopona, Pricu.

1.9. OnucaTsk BUL 3Be3MHOTO HeGa BO BpeMs MOJHOTO COJIHEYHOTO
saTMenus 30 nroHs 1954 r., ykasas nosnoxenune Conxua?

1.10. Kak ua6mionaioTcs B KOHIle MapTa TeKyIllero roma paHo
BeuepoM co3Besnus b.Mensennuni, JIeBa, Bosuuvero u Opuona, a
TaKXXe OOCTYMHEIe HEBOOPYXEHOMY rJia3y miaHeThl u Jlyna?

1.11. Kakue u3 co3Be3nuii HOCAT Ha3BaHUA duU3NMYeckKux npuGo-
pos?

1.12. llepeunciute 7 caMbIX ApKUX HeGeCHHIX OGLEKTOB.

1.13. B kakoM He30OMaKaIbHOM cO3Be3quu ¥ Korna 6riBaeT CoiH-
ue?

1.14. Yro Takoe 30qMaKaJIbHBEI cBeT? B Kakoe BpeMs CyTOK ero
MOXHO HaGJIOOaTh M rOe Ha 3eMie ycloBus IJIA ero HabmiomeHus
HauJydqirue?

1.15. OnuumTe BUI 3Be3aHOro HeGa c MoBepxHOCTH Mapca.

1.16. Onumunte BuI 3Be3nHoro He6a ¢ nopepxHoctu Mo, Haxoms-
Hieiics Ha paccTOAHMU OKoJIo 6 panuycos IOnurepa oT Hero.

1.17. CKOIbKO HYXHO OUCKOB JIyHBI, YTOGRI IMOKPHITH UMM BCe
He60?

1.18. Korna Ha ne6e Bunuo Counue? Jlyna? 3Beamwr?

1.19. llepen Bamu HeokoHuYeHHOoe cTuxoTBopeHue A.C.Ilymkuna:
Hado mnoti 6 na3ypu gcnot
Ceemum 3ee3douxa odna -
Cnpaea 3anad memmno-Kpacubwii,
Caesa 6ausrag Jyna.
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Onpenennre:

a) K KaKOil CTOpOHe TOPHM30HTa NMO3T GBIJ MOBEPHYT JIMIIOM,
6) Kakoe GHIJIO BpeMsi CyTOK,

B) B KaKoif ¢a3e Gruna JIyHa,

r) mouemy JlyHa HasBaHa ”6GiM3Koii”,

1) 4TO 3a ”3Be3moYKa” MOIJIa CBETUTH NOITY?

1.20. KakuMu. poOCTBEHHLIMHU CBA3AMU OObenNMHEHH MUGOIOTu-
yecKHe repoM, MMeHa KOTOPHIX HOCAT ILIaHEeTHI?

1.21. HekoTopas niaHeTa HaXOOUTCA Ha YTJIOBOM PaCCTOSHMU
100 ot Connna. Kakas 3To miaHeTa - BepXHAA WIM HUXKHAA?

1.22. Ilouemy MeTeopHhle notoku Jleoumnm um KBampaHTumw
HOCAT TakKue Ha3BaHUA?

1.23. Mox=no nu HaGmonaTs Mapc B co3Besnun OpunaHa?

1.24. Jlyna maxomutcsa B co3Besnuu Crpensua. B xakom co3Bes-
ouu 6ynmeT HaxomuThbca 3eMis A HabmomaTens Ha JlyHe?

1.25. Ha3oBuTe 06bekThl CONHEYHOl CHCTEMEI B TOPAIKE YMEHb-
LIeHUs X pa3Mepa (XBOCTH KOMET MOXHO He YIIOMHHATH).

1.26. O6bacuuTe, moyeMy C MOJIYHOUH MO paccBeTa HabionaeTcs
6ombuIe MeTeOpOB, YeM ¢ Bedepa [0 IOJyHoum?

1.27. OueHuTe, KaK 4acTO NpoucxonsT MokpuTus JlyHoi 3Besn,
BUOMMBIX HEBOODYXXEHHEIM TJIa30M.

1.28. BeHepa HaxoOuTCA B 3alaHOl 3yoHranuu. B Kakoe Bpems
CYyTOK ymoGHee ee HaGJaIOOaThH?

1.29. OXOTHHUK OCEHBLIO MIET HOYbIO B JIeC MO HalpaBJIEeHMIO Ha
Monspuyio 3seany. Cpasy nocite Bocxona CosiHlia OH BO3BpalllaeTcs
o6patHo. Kak MO/JKeH OpDMEHTHPOBATBLCA OXOTHHK MO IOJIOXKEHHIO
Connna?
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Puc. 1.1. Hemasa kapTa cosBesnus.

3AIAYH

1.30. Iloyemy MHOTHMe HabiioHaTesn yTBEPXKIAIOT, YTO HCKYC-

CTBEeHHEI€ CITY THUKH 3eman IOBUXKYTCA IIO He6y MaJIEHBKUMHN 3UI3a-

ramn?

1.31. ”Bce 3Be3nbl, BUOUMBIE IPOCTHIM I'1a30M, U MHOTHE M3 Te-

JIECKOTTMYIECKUX yKe MaBHO COCYUTAHBI, 3aPerUCTPUPOBAaHKI U 3aHece-
HEI Ha KapThl”, - roBopuTcsa B Kypce o61ueit acrponomuu N.d.Ilomnaka.
IMoueMy e B TaKOM ciiy4ae YHMCJIO 3Be3, BUIUMEIX HEBOOPYKEHHBIM

ri1a30oM, HUKOrna He YKa3bIBaeTCA TOYHO, & TOJIBKO HpMﬁHH3MTeJIbHO?

1.32. KakoB MoXkeT GbITh MaKCUMaJIbHBIH yros Mmexny Ilonsp-

HoWl 3Be3moit u CeBepHBIM MOJIIOCOM MHUpa B pe3dyibTaTe Mpeleccuu
3eMHoit ocu? Korma 3To 6musIo nmocnenuuit pa3? 3axonuna au npu

dToM llonsipHas 3a ropusoHT Ha mwmpore MockBbi?
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Puc. 1.2. Hemas xapra co3seanus.

1.33. Ecan Bl pemnau Habmonathb JIyHy 3a Hemesio mo 3aTMe-
HUSA, TO B KaKOM MecTe HebGocBola BaM ciefyeT HCKaThb ee cpa3y
nocne 3axona Coanuna?

1.34. Hcnonb3zys HeMble KapThl CO3Be3lUii, IpUMeEpPhl KOTOPHIX
npuBeneHbl Ha pucyHkax 1.1 — 1.3, BRIIOJIHMTE clleqyIoline 3agaHus:
|) HamumwUTE pycckoe M JIATMHCKOe Ha3BaHMUs CO3BE3Us, Ha3BaHMe
caMoii ApKOi ero 3Be3nnl, ee GyKBeHHOe 0603HaYeHMe U 3BE3NHYIO Be-
JIMIUHY;

2) coenMHUTE 3Be3MBI KOHTypPaMM TaK, YTO6bI OuepTaHWe CO3Be3NUA
COOTBETCTBOBAJIO €ro Ha3BaHUIO;

3) B Kakoe BpeMs rofa 3TO CO3Be3[IHe Jyullle BCero BUIHO Ha LIMPOTe
MockBu1?

4) Kakue unTepecHble O6beKThHl B HeM BhI 3HaeTe? YKaXHUTe UX IO-
JIOXKeHUe Ha KapTe.



14

.o «®
. o0
.
. 4 .
o. L] .
o
o °, e .
) . L]
[ ] .
‘0
L]
.
o
° .
L]
[ ] ° L4
.
L4 . [ ]
04 .
.

3A0AYH

Puc. 1.3. Hemas kapTa co3pe3gus.
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2. 3EMJIsA: KOOPIMHATDI,
POPMA, IBN2KEHHWE

SAIIAYHU

__Q__

2.1. KrTo n3 niopeit u rme 6ojiee Bcero mMpubIMXKaJICis K UEHTPY
Bemau?

2.2. 21 MapTa B UCTUHHKIN NOJIOeHb T€Hb BEPTHKAJIbHO CTOsILIe-
ro ¢cteanba paBHsIach ero BeicoTe. Ha kakoit mimpore 310 6n15107

2.3. HajiTi 1LINPpUHY MeTEOpHOTo MOTOKa B KMJIOMeTpaX, MeTeo-
pbl KoTOporo Habmoganucsk ¢ 16 uions mo 24 aBrycra. IIpenmonara-
eTcsl, YTO OBUXKeHHe 3eMIIN MepHeHOUKYIsSPHO K OCH MOTOKA.

2.4. 3umoit 3emius 6innxke k ColiHIY, 4YeM JIeTOM, Ha HECKOJILKO
MMUJUIMOHOB KuioMeTpoB. IloueMy ke 3uMoil XonomHee, yeM neTom?

2.5. YUeMmy paBeH mepuoq BpallleHus 3eMJiiu BOKPYTr cBoeit ocu?

2.6. JIBa myTellleCTBEHHUKa, BBIAOA U3 OI{HON TOYKH HA 3KBATO-
pe, oTHpaBUIIMCh C OMMHAKOBOW CKOPOCTBIO B KPyrocBeTHOe NyTellle-
CTBHe: OOMH - BIOJIb 3KBaToOpa, a APYroi - mo Mepuauany. OmHoBpe-
MEHHO JIM OHHM JIOCTUTHYT HUCXOMHON TOYKM B KOHIle IIyTeluecTBUsA?

2.7. Op6UTH OBYX KOMeT JieXaT B IUIOCKOCTH 3KJIMNTUKU. Ko-
MeThl MMEIOT NepuresuiiHule paccrosdus 0,5 a.e. u 1,5 a.e. JlauHb
HX XBOCTOB B nepureauu npepbiaioT 100 min kM. Moxert iu 3emins
IIPOATHU Yepe3 XBOCTHL 3TUX KOMeT?
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2.8. MakcuyanbHbiii yriaosoit panuyc Connua 6,,,, = 16’17, 53"
HabmonaeTcs 4 AHBaps, a MUHAMAJBHLIA 0,,;, = 15'45,34” Habmio-
naeTcs 5 uionA. B KaKMX TOYKaX OPOGUTEI B 3TH MOMEHTHI HAXOXMTCS
3emna? Ha CKONBKO KMIOMETPOB Pa3fMyYaloTCs B HAX PacCCTOAHUA
3eman ot ConHua?

2.9. Ecnu 661 3eMiis Bpaiaiach ¢ mepuonoM 12 yaca, TO CKOJIBKO
61 HaGIIONAIOCHh JYHHRIX MPUIKBOB B CyTKH?

2.10. Onsa ¢ppanuysckoro nyremectBenuuka 2Kana OrTbeHa, oT-
mpaBuBUIerocs JieroM 1986 r. B onumHO4Yky oT GeperoB KaHamml k
CeBepHOMY NOJIOCY, OOHOM LIBeiapcKoi PUPMOil GRIIM M3TOTOBITIE-
HEI CllenMalIbHbIe YacChl, CTPEIIKa KOTOPhIX 06XonuT uudepbiar He 3a
12, a 3a 24 yaca. 3auem emy nonago6unuck Takue yacu? (Ily6nukys
3TO cooblilenne, razera "HUissectus” ot 7 uwns 1986 r., x coxadte-
HUIO, He HAMOMHMJIA, YTO 3aJOJIO OO 3TOr0 TOYHO TaKue XKe Yachl
6bl1u u3roToBiieHs! B MockBe fuis ucciienosatesneit AHTapKTHIHL)

2.11. Haﬁmona"rénb, HaXoOAIIuiics Ha 3eMHOM 3KBaTope, Bce
BpeMs BuautT MUC3 y ce6s Han ronomoit. Ha xakoMm paccTosHum oT
3eMHOH MOBEPXHOCTH HAXOOMTCH 3TOT COIYTHHMK M C KaKoOil JIMHeNHOH
CKOpPOCThIO OH ofpailiaeTcs BOKpyr 3emin?

2.12. CKOJBKO [e0CTAIMOHAPHEIX CIYTHUKOB HEOOXOOUMO, YTO-
6Bl ONOEpPKNBATH KPYIJIOCYTOYHYIO CBA3b MEXAY HAayUYHBIMM CTaH-
uusmu Ha CesephoMm u HOxHoM momiocax?

2.13. Kakoii BEICOTHI TejleaHTEHHY HYKHO yCTaHOBUTBH Ha IO x-
HOM IfoJIfoCe, YTOOhl MPHHUMATh TEJEeCHIHall C IeOCTAlMOHAPHOTO
cnyTHHKA?

2.14. U3 Kakoif TOYKM Ha 3€eMHOM IIape HYXXHO BBIATH, 4TOOHI
npoiins 100 xMm Ha ior, 3aTeM 100 kM Ha BocTok M 100 kM Ha ceBep,
OKa3aTbCA B UCXOMHOM Touyke?

2.15. B pomane 2Kions BepHa ”Boagyumshii kopa6ib” rosopur-
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csi O TOM, 4YTO BOGJIM3M NOJYHOYM HaJll KopaGiieM ” Anp6aTpoc” Haxo-
nunoch co3Besnue lOxuHoro Kpecra, ”4yeThipe 3Be3bl KOTOPOIoO APKO
61ecTelIn B CAMOM 3€eHUTe” , a TIPUMepHO Yepe3 Yyac Kopabib MpoJieTell
gan OxHeM momocoMm 3emin. 3Has, YTO y YeTHIpeX SPKHUX 3Be3[
IO xHorO KpecTa ckiloHeHHe cOOTBeTCTBEHHO paBHO —62, 6°, —59,2°,
—58,2° u —56,6°, 06HApy XKUTh aCTPOHOMUYECKYIO HETOYHOCTD B IO-
BeCTBOBAaHMM, HATH NMpUGIMKEeHHOe 3HaYeHHe reorpadmndyeckoil uu-
pPOTHI, Ha KOTOpOit Haxonmics ” Ans6aTpoc” BGIM3N MOJTYHOYHU, M CKO-
pocTh MoJIeTa, MoJiarasi, YTO KOpaGib JieTesl IO KpaTyaiilieMy myTH
K TIOJIIOCY.

2.16. ByneT nu Ha 3eMiie cMeHa [HSA U HOYM, €CJIM OHA NepecTa-
HeT BpalllaThbCi BOKPYT cBoeil ocu?

2.17. B panuonocraHoBke no pomany zK.Bepua ” TauHcTBeHHBIH
OCTPOB” B TOT MOMEHT, KOIZla NyTelleCTBEHHUKN OGHApYXHMJIU BEI-
OpollIeHHBIH- Ha Geper CyHOYK C MOJIe3HRIMHU BelllaMM, OOMH U3 HUX,
BLIHYB M3 CYHIYyKa MOA30PHYI0O TPYOy M OCMOTpeB B Hee MODCKYIO
rnanb, BOCKIMKHYI: ”Tocmoma, Muape Ha 100 BOKpPYr He BHIOHO 06-
JIOMKOB Kopabnekpyureius!”. KakoBo GhUIO yBenMYeHHC MOO30PHOIM
Tpy6BI?

2.18. IToyeMy nmepuon cMeHhl BpeMmeH rona (T.e. mponuueckui
200) npu6nu3nTenbHO Ha 20 MUHY T KOpode Nepuoia oGpamenus 3em-
1 Bokpyr CounHua (T.e. 36e3dn020 200a)?

2.19. Kak MOXHO HOKa3aThb, 4TO 3eMiis BpalllaeTcs BOKPYT OCH
1 obpauraercsa Bokpyr Comuua?

2.20. BapmB TyHrycckoro MereopuTa HaGIIOHAJICA Ha TOPU30OH-
Te B ropone Kupencke (Ha peke Jlene) B 350 kM OT MecTa B3pbIBa.
Onpenenure, Ha Kakoif BEICOTe MPOM3OLIeNl B3PhIB.

2.21. Ot CeBepsoro nomnoca 3emiu k K)xHoMy npopbiTa BepTH-
KanbHasa waxta. OoquH cHapan 6e3 Ha4aJIbHOW CKOPOCTH OTIYCKAaloT
llajlaTh B 1IaXTy, a APYrofl 3alyCKalOT Ha HU3KYIO KPYyTOBYIO MOJSp-
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Hyio opbuty (puc. 2.1). Kakoit u3 Hux 6nicTpee nocturter IOxHoro
nomnioca?

/

Cnymnux
Cnap.naﬁlb\

Puc. 2.1. Kak 6bicTpee
nobpaThbcs 0 aHTUNOHOB?
3anaua 2.21.

\\
S~

) — - —————— -

2.22. Ilouemy 3eMuis u Opyrue IUIaHEeTHl UMEOT 1IapPOOGPa3HYIoO
dopMy, a acTepounsl U AApa KOMeT - HENPABUWJIbHYIO?

2.23. 3a cyTku Ha 3emiio nagaeT nopsnka 10 ThiC TOHH KOCMHU-
4eCcKOro BellecTBa (MeTeOPUTHI, MBUIUHKH, ...). OueHuTe, HACKOIBKO
3TO MOTJIO M3MEHUTH IJIMUTEIBHOCTh CYTOK 3a BpeMs 3BOJIIOLMM Ha-
Hrei nJaHeTHI.

2.24. U3MeHMTCA JIN 4Yepe3 HECKOJIBKO THICAYeEJIeTHH KJIMMAT B
AHTapKkTue 3a cy4eT Ipeleccuy 3eMHO#i ocu?

2.25. CnexkTpaJibHble HabIIIOOeHUs NOKa3bIBaloOT, YTO JydYeBas
ckopocTh Peryna (a JIbBa) oTHOCHTenbHO 3eMIM U3MEHSETCS OT
Vi = —27 xm/c no V, = 33 kM/c ¢ IepronoM B OfMH rof (3HAK MuHyC
y Jy4eBOW CKOPOCTH O3Ha4yaeT NMpUO/INXKeHHe). Y YUTHIBasA, YTO 3Ta
3Be3lla HAXOOUTCA Ha 3KIMITHKE, M 4TO PacCTOsHMe OT 3eMJn Io
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Conaua coctapiaser 1,5 x 10!! M, BLIYMCINTD HOCTOSHHYIO TATOTe-
Hus. Op6HTY CUMTATH KPYroBo#, a Maccoii 3eMJM MO CPaBHEHHIO C
macco#t Comnua (Mg = 2 x 103° xr) npene6peusn.

2.26. KakoB MoxeT GHITh MaKCUMaJbHHIH yron mexny llonsp-
Hoit 3Be3mmoil 1 CeBepHEIM NOJIIOCOM MHUpa B pe3ysibTaTe IpelHecCHu
3eMHoit ocu? Korma 3To 6wmuo nocnenumnii paz? 3axomuiia aM NpH
atoM [lonspHas 3a ropu3oHT Ha WIKpoTe MockBHI?

2.27. Pa3Bg3ka npunbamxkaachk: 3Bepb yCTaJl ¥ BCTAJ HETIOOBUXK-
Ho. B 100 M x fory ot MenBens nosBuics oxoTHuk. OH npouren 150 M
Ha BOCTOK M, IIOBEPHYBIIKUCH, BEICTPEIN TOYHO Ha ceBep. CpaxkeH-
HBeIfi MenBenpb ymnaj. Bompoc: kakoro nBera 6vljIa NIKypa MeOBems’

~aA T A~



3. JIYHA. BATMEHMS COJIHITA
N JIYHBI

3AI0AYN

_Q_

3.1. CymectByioT i1 Ha JIyHe MecTa, rme 3eMiIA BOCXOOUT u3-3a
FOPU30HTA M 3aXOOMUT 3a Hero?

3.2. Kakoit HanGoJblllell BHICOTHI, B KaKOW IIleHb roma, B KOTO-
POM Yacy ¥ B KAaKOM CO3Be3IMU MOXeT HOCTHraTh moiHas JlyHa Ha,
wiupote MockBhl (¢ = 55°45)7

3.3. llouemy B cpenqHux wimporax cepn ’Mononoi” JIyHEl BecHOR
HAXOOMTCA BBHICOKO HAll TOPM3OHTOM M POr'a €ro HalpaBJIEHKI KBEPXY,
a oceHbIO TakK GhIBaeT co ”crapoit” JlyHoit?

3.4. IloyeMmy conHeuHBIe 3aTMEHHUS 4Yalle GRIBAIOT JIETOM, a He
3uUMOit?

3.5. IloyeMy caMblie MPOHOXKUTENbHEIE CONTHEUYHBIE 3aTMEHUS
Hab6JI0JaloTCA B TPOMUYECKUX CTpaHax?

3.6. MoxHo nu HabmwOOATh CollHeYHOe 3aTMeHuMe Ha CeBepHOM
momoce?

)

3.7. MoxHo 11 Ha caMoiieTe NOTHATH JYHHYIO T€Hb, IBHXKYIILY-
J0Cs 1O MoBepXxHocTH 3emin?

3.8. MoxkHo nu HaGnoHaTh COJHEYHOEe 3aTMeHue ¢ GopTa op-
6utayibHOM ctaHuuu "Mup”? Ecau Her, To nouyemy? Ecau ma, Ta
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KaKOBa ero HpOJIOJI)l(P[TeJIbHOCTB?

3.9. Bo BpeMsa CONHEYHOTO 3aTMEHHMA IIyTelleCTBEHMK 3aMeTHJ,
yTO yiepbienue nucka CoHila HayaJoch NpsMo cHu3y. 'me u kornma
5TO MOTJIO GHITH?

3.10. HaGmogaTenb BuIeN, KaK BO BpeMs COJTHEYHOTO 3aTMEHHNS
yuiep6ieHue Hadajloch cBepxy. ['me ¥ Korma 3To Morio 6uITh?

3.11. Ecau B xakoM-nu6o rony 3aTMmeHue ConHia 66110 2 sHBap1,
KOrga eIlle B 3TOM oAy MOTYT OLITH ero 3aTMeHus?

3.12. 3armenne JIynsr mpoucxomuT npu ckionerun Connna +20°50’
u ckaonenun Jlymmr —21°16’. Kak Jlyna npoiimeT uyepes 3eMHyIO
TeHb?

3.13. MoXHO 1M B MOMEHT IIOJIHOTO JIYHHOI'O 3aTMeHUsA Habiio-
LaThb M3 OMHOM TOYKM Ha 3eMHOil noBepxHocTH JIyny u Comnue?

3.14. B xakoMm ciiyyae BUOUMHEIHA nuameTp JlyHsl Gonblile - Korma
oHa HalOmiomaeTcs BOJIU3M 3eHUTA WU Yy ropu3onrta’

3.15. I'me xonbueobpasHuie 3aTMenus ColHa Habaooa0TCA Ya-
lle - B 3eHUTE UM y TOPH3OHTA?

3.16. Ha xakoii cropoHe JIyHBI - Ha BUOMMONH MM Ha OoGpaTHOIlM
CBeTJIlee B MEPUON JIYHHOTO OHA? A JyHHOW HOYBIO?

3.17. Ha reorpaduyeckoM nosoce 3emnu CosHie moaroma. Ha-
XOIUTCA HaJ FOPM3OHTOM M moJirofa - mox ropu3zoHToM. A JIyna?

3.18. CmenuaaucTH CYMTAIOT, YTO Gymylinme o6UTATENN JIyH-

HLIX 6a3 mpeamoyTyT He 24-4acOBO#, a 25-4aCOBO# CYyTOUHBINH IUKII.
louemy?

3.19. Cuuraercs, 4TO POBHO NOJIOBUHA JyHHOTO UIdpa OCBeIleHa
("(’“HHQM, a BTOpas NOJIOBUHA HaxomuTcs B TeHu. Tak nm ato?
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3.20. B xaxux pafioHax 3eMJyIM cerolHs MoxXeT HabmomaTbCA
JIyHHOe 3aTMeHue?

3.21. O6LIYHO MOJIHOE COJIHEYHOe 3aTMeHHe HabjiomaeTcs B IO-
noce WIMpuHO# okoyio 200 KM U NPOTAXKEHHOCTHIO NPUGIN3IUTETHHO
10 Tric kM. B cpenneM Ha 3eMile TPOMCXOMUT OMHO MOJHOE 3aTMEHHE
B ron. OuenuTe, Yepe3 CKOIBLKO JleT 3aTMeHMe TIOBTOPAETCA B OTHOM
¥ TOM Xe MecTe, HaIpUMep, B BallleM ropofe.

3.22. Yto Takoe 6enbie Houm u noyemy B C.-Ilerepbypre onu
6niBaioT, a B Onecce - HeT? ([eorpaduueckas mupora C.-Ilerep6ypra
1 ~ 60°, Omecch ¢, ~ 46,5°.)

3.23. B xakoit Touke JIyHH JIy4lie cTPOMTbL COJMHEYHYIO oGcep-
BaToOpuio?

3.24. B kakoe BpeMms roma JlyHa B NO/JHOJIyHHEe TIOOHMMAETCS
BEIIIE HAI TOPU3OHTOM - 3UMOH MM JleToM?

3.25. BriBaloT 1 Ha Y paHe COJHeYHEIe 3aTMEHUuA?

3.26. B nayame suBaps B MockBe HaGIIOIaJIOCh TOJHOE JIyH-
Hoe 3aTMeHMe. Kak Brrasmena JIyHa yepes mosryaca mocie IepBOro
KOoHTakTa ¢ Teubio? Kak oHa BmIriasamena nis Habmiomartens B AH-
TapkTune?

3.27. Kak monaro MoxeT NpONOJXAaThCA MOKPHITHE 3Be3nnl JIy-
HOit? ’

3.28. Aptyp Kaapx B pomane ”2001: Onucces 1” Tak ONHCHI-
BaeT Bocxonm Connua Ha JIyHe: ”... Ha BOCTOKe H3-3a TOPU3OHTa
BEIDBaJIaCh TOHEHKasd Oyra HecTepnuMo spkoro cseta. OcraBajcs
elle enblil 4ac 00 MoMeHTa, Koraa ColiHie NOIMHOCTHI0 MOOHUMETCH
Hag ropusoHToM ...” (B ku.: A Knapk "Kocumnueckas Onucces”, M.,
Mup, 1991, ¢.78) Onpenenure, Ha Kakoii mupore JIyHH pasBopauu-
BaeTcs meiicTBue pomaHa?
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3.29. Ecau Jlyna B3ouuia B 23h45™ Bo BTOPHUK, TO KOrmga Ipo-
U30iImeT ee cienyromInit Bocxom?

3.30. Ckonbko pa3 B TedeHue roga JIyna o60pauyuBaeTcs BOKPYT
cBoeit ocu?

3.31. KakoBa npono/kuTeIbHOCTh BUOUMOCTH JIYHH Han ropu-
30HTOM Ha 9KBaTope (6e3 yyera pedpakunu)?

3.32. B pomane ®.[landepoBa “"Bo mmz momomoro” (1960 r.)
cka3aHo: ”3aTeM GRIIM 3anyllleHhl pakeThl B CTOpoHY JIyHHI M 3a-
cHIATa ee obpaTHasd, B BEYHOM MpaKe, CTOPOHA, YTO BhI3BAJIO BO BCEX
cTpaHax HelpeB3oileHHEIA BocTopr”. HailnuTe HeTOYHOCTH.

3.33. MoxkHo nu ¢ CeBepHoro moiioca 3eMiau HaGlIoOOaTh COJI-
ile4Hoe 3aTMeHue 15 HoAbOps?

3.34. YeMy paBeH nepuopn BpallieHUs JIyHH BOKPYr OCH: CHHO-
JIUYeCKOMY MJIM CUIEePUUYECKOMY MecAuy?

3.35. 3a cyeT npMWIMBHOrO B3auMomeiicTBus ¢ 3emieit Jlyna npu-
AKeTcs M0 CIUpasieo6pa3Hol 0pOuTe, KaXIbIA Tofl yaaJIAiACh OT 3eMIIn
Ha 3 cM. Yepes ckonbko JieT Ha 3eMile IpekpaTATCA MOJHbIE COTHeY-
Hble 3aTMeHusA?

3.36. B cucreme 3emas—JlyHa npoucxonuT napagokcalibHoe sABJie-
Iine: B pe3yJjibTaTe IPUJINBHOIO TPEHUs yMeHbILaeTCs yIJioBas CKO-
pocTh BpaleHus kKak 3emin, Tak u JIlyunl. He mporuBopeunT nu ato
JAKOHY COXpaHEHUs MOMEHTa KOJIMUeCcTBa NBMXKEeHUs?

3.37. MoxHo nu HabnonaTh ¢ noepxuoctun CaTypHa 3aTMeHHe
Comgua TuTaHoM, KOoTOpHIt o6GpalllaeTcs Ha paccTosHMM 1222 Thic
KM OT LeHTpa IUIaHeTHl U uMeeT auametp 5150 km?

3.38. Kak wacTo BocxonuT 3eMmius Ha JlyHe B paiioHe kpaTepa
Tuxo?
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3.39. BuiBaloT 1M cotHeuyHbIe 3aTMeHNA Ha Mapce n na IOnure-
. .
pe’

3.40. B pesynpTaTe nmpuiauHoro 3ddekrta JlyHa ceiiyac moHe-
MHOr'y yhnaJjseTcs OoT 3eMJIM. B mnpouuioM panuyc ee op6uTH GBLI
MeHbnte. QueHUTe, KAKOBa GblIA MPONOJIKUTEIBHOCTD MOIHKIX COJI-
HeYHBIX 3aTMeHUH, Korjia paauyc JIyHHOR op6GUTHI ORI Bl BOe MEHBbILIe
COBpEeMeHHOoro.

3.41. AcTpOHOMH pelIMJN HablIONaTh IOJIHOE COJHEYHOe 3a-
TMeHHNe ¢ GopTa caMolieTa, JeTSIIero Ha BOCTOK BIOJb IIOJIOCH 3a-
TMeHMA co cKopocThio 900 xM/4yac. 3aTMeHMe MPOUCXOOMIO BGIM3U
nonynHs Ha mupore 60° m ero mosHas dasa Ha 3eMie OJIUIACH 5
MuHYT. CKOJIBKO MUHYT OHa IIPONOJIXaJjach Ha GopTy camomera?

3.42. B kakoe BpeMs CyTOK HaGiIOHaeTCsA pacTyllas H yGrBalo-
mas Jlyna?

3.43. MoXHO ¥ 3aNyCTHTh CTAUlMOHADHHINA cyTHUK JlyHEI?

3.44. MoxHo 1M B TeyeHHe OMHHUX CYyTOK HabI0oaTh MOJIOLYIO
u crapyio Jlyny?

3.45. Ckonbko pa3 B rony Jlyna GriBaeT B 3eHHTe Ha 3KBaTOpe?

3.46. Uoraun Kenuep B cBoem mpouspemenuu ’ Con, wm

MocMepTHOe coumHeHue o JNyHHEoO# acTpoHommn

nucan: “Jlysa B
Ucnanoum yacTo GuiBaeT He BHAHA B TO caMoe BpeMs, KOTAa Hpyrue
Haponul HaGmionaior nosuonyHme” (B kH.: MN.Kennep. O mectn-
YTOJBHBIX cHexuHkax. M., Hayka, 1982, c.97). K xakoMy BpeMeHu

roga OTHOCUTCA 3To 3aMedyaHue? McnaHouum pacnosiokeHa Ha LIMPO-
Te oT 63° mo 66°.

3.47. Kak MOXHO IOKa3aTb, YTO NeNe/lbHEl cBeT JIyHb BHI3BaH
CONTHEYHBIM M3JIy4YeHHMEeM, OTPaXXeHHHM oT 3emuau?

3.48. OunuunTe sABJIEHMS, KOTOpHE MOTJIM Ohl yBUIETb HaGIIIO-
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jgaTelId Ha JIyHe BO BpeMs IIOJIHOI'O COJIHEYHOI'O 3aTMEHHUsA Ha 3eMite.

3.49. Ilns panuocssa3m ¢ 3emueil Ha JlyHe pellleHO yCTaHOBUTBH
OoCTpOHaINpaBileHHYI0 aHTeHHY. HyxkmnmaeTca nu sTa aHTeHHa B cu-
cTeMe HaBelleHUs WM JOCTATOYHO COPHEHTUPOBATH €e ONMH pa3 IpH
ycTaHOBKe?

3.50. HaGmiomaTens HaxonuTcs Ha JIyHe, Ha rpaHuue BHOMMO-
ro u obpaTHoro nomyulapuii. Kak myis Hero u3aMeHseTcs co BpeMe-
HeM IOJIOXXeHHe 3Be3ll 1 3eMJIn OTHOCUTENbHO ropu3onTa. Quuuiure
KPaTKo.

3.51. Ecau 6m ann6eno JIyHEI B onTHYeCKOM Auana3oHe GRLIO
ue 7%, a posHo 0%, TO Kak 6Ll MOXKHO GLIJIO Y3HATh O NPUCYTCTBUHU
Jlyunt panoMm ¢ 3emueit?

3.52. Ha xakoii cropose JIyHkl, - Ha BUOUMOI Ui Ha OGPaHTHOM,
- HOYb IJIMHHee?

3.53. B pacckase A.ll.Yexopa "AnTexapma’ ecTh Takue cTpOKHU:
”HeoxugaHHO H3-3a OTHAJEHHOIO KyCTapHHKa BRINIOJI3aeT GoJibLuasd,
inpokonunas Jlyna. Ona kpacua (BoobGiue, JIyHa, BrlIezas u3-3a
KYCTOB, BCeraa nodeMmy-To GnIBaeT yxkacHo ckoHdyxena)”. Bompoc:
oyemy Jlyna 6nuta kpacHa u mupokonuna? W BaxkHO au, 4TO Ky-
CTapHUK GBI OTHAJIEHHLIM?

3.54. OueHMTe ¢ TOYKM 3pPEHUS] ACTPOHOMHMHM KYIJIET M3 TECHM
O . Kuma:

A Ha JlyHe, Ha JlyHe - Ha rony6oM BaJjyHe

JlyHHBIe mIoOM CMOTPAT, riIa3 He CBOOAT,

Kaxk nan JIynoit, Han JIyHoli map ronyGoit, irap 3eMHOi
Od4eHb KPaCHBO BCXOOMT M 3aXOMUT.

3.55. Ha kakoii n3 miaHeT MOXHO Hab/Il00aTh ITOJIHOE COJIHEYHOoe
3urMeHne HauGoubliledl TPOOOJIXKNTENILHOCTH?



4. BPII[I/IMOE JABUA2KEHWE
HEBECHBIX CBETWUIJI
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4.1. Kak npoucxonut Bugumoe nsuxenne ConHua Ha HeGe Y pa-
Ha?

4.2. Kakue BuauMele nyTH Ha Hebe JOJI)KHBI ONUCKIBATH np¥u 1na-

PaJIAKTUYECKOM CMELIleHUH cieylolime 3Be3nsl: o JIbBa, § Opuona,
~v Ipakona u Ilonspuan?

4.3. Pa3bjicHHTe CMEICT HAPOIHOTO CyXKIeHus: Mecgy 3umot
zodum, xax Coanye aemom.

4.4. 22 nexabps Bo BpeMs NoJjHOro 3aTMeHus JIyHH nmpousorio
nokpuTne Qnurepa JlyHoii. B kakoMm co3Be3num 3To IpPOU3OLIIO M
B KaKOM MOJIOXeHNH oTHocuTenbHo ConHua u 3emnu 6un Onurep?

4.5. AMepukaHckuii axTcmeH-onuHouka CruseH Kanmaxsn B 1982
r. morepnen kpyuieHue B ArinaHTuke. OH oka3ajics Ha crmacaTelb-
HOM HalyBHOM IUJIOTHKeE U Oolpenesss cBoil Kypc mo 3BesnaMm: ~ Houblo
s IPOM3BOXY OIllpefesieHue cpa3dy no OByM opueHTHpam: llonspuoi
3Besne u co3zpesguio IOxuoro Kpecra”. Bonpoc: npubnusnrenbHo B
KaK¥UX UINPOTAX U B KaKoe BpeMs roga 3To npoucxonuio? Ilonckaska:
koopauuaTh FOxnoro Kpecra a ~ 12,5 u 6 ~ 60° + 5°.

4.6. [loyeMy B TpoOImM4YecKNX cTpaHaX NMPENNOYUTAIOT CTABUTH
HAa OKHa XXaJII03! C BEPTUKAJbHO PaClOJOXKEHHLIMM IUIAHKaAMH, a B
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CPeNHHX LIMPOTAaX - C TOPU3OHTAIBHEIMHU (puc. 4.1.)7

Puc. 4.1. Kakue xamosu ayque?

4.7. Moxert nu 6LITH OeHb NJIUHHee roma?

4.8. Omnucarp nBukeHue V cnytHuka IOmnurepa (AManbres) -
CyTOYHOEe U OTHOCHUTEJIBHO 3Be3l, - IUIA HabiiodaTess Ha 3KBATOpe
IIJITAHETHI, CYNTadA IUIS MPOCTOTHI, YTO IBHXKEHHME CIYTHHKA IPOMC-
XOOUT B INIOCKOCTH 3KBAaTOpa M OPOHMTHI IJIaHEeTHl, COBIaaalolneif ¢
[JIOCKOCTHIO 3KJIMNTUKU. [IpUHATEH nepuon obpallleHus CIy THMKa 3a
12 yacos, a mepuon BpamueHus Onurepa 3a 10 yacos.

4.9. Ecau 66 ock Bpamnenus 3emiuu GhUla IHepIeHOUKYJIAPHA
SKJIUNTHKe, TO KaKoBa Ohlila OBl IPOOOKUTEIBHOCTh OHA Ha LIHN-
poTte 40° c.1I. B NeHb JIETHETO COJMHIECTOSHUSA ?

4.10. Ha 3eMite conHeyHble CYTKHU OJIMHHEe 3Be3OHBIX, a Ha Be-
Hepe - HaoGopoT. [Touemy?

4.11. Yepes kakoit nnTepBay BpeMeHu y CaTypHa "ucyesaot”’
KObla, T.e. MOBOPAUYMBAIOTCA K 3eMile peGpoM M CTAHOBATCA HEBU-
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OUMBIMHR?

4.12. CymectsyeT mu y CoNHIIa rOOMYHOE NMapallTakTHYECKOe
CcMellleHle, KaK y Opyrux 3pesn?

4.13. Cunraercs, 4yTo y Benepu 6GriBaeT n1u60 yTpenHss, au6o
BeYyepHAs BMOUMOCTB. A MOXHO 1M HabmonaTh Benepy B TeueHume
OOHUX CyTOK M yTPOM, U Beyepom?

4.14. B KaKMX OCHOBHBIX KOHOQUTYpalUUiX BUAHA 3eMmis ¢ Mep-
Kypus u Mapca, ¥ Ha kakoe HauboJiblilee yTJIOBOe PACCTOAHHME yIa-
nsercsa Jlyua or 3emun npu HaGaOOeHUHU C 3TUX miaaHer?

4.15. B oTpHIBHOM KaJIéHIape yKa3aHO, YTO HOJroTa OHA B
Mockse 21 mapta 1990 r. cocraBuser 12 yac 14 muH. Ilouemy
)K€ 3TOT lIeHb CYUTAEeTCHd NHEM BeCEeHHEro paBHONEHCTBHUA?

4.16. KakuM o6pa3oM CyLIeCTBO, XXKUBYIIlee Ha O6pAaTHON CTOpOHE
JIynri, Morno 661 goranaThbes, 4To JIyHa o6paiaercs Bokpyr 3emuau?

4.17. doroxkaMepa, HEMOOBUKHO HallelleHHas B IOXKHYIO 4acCThb
HeGa, eXKeJHeBHO B Te4YeHMe rofa JejlaeT KOPOTKYIO 3KCIO3UI[UIO POB-
HO B 12" rpaxmamckoro BpeMenu Ha OIHY M Ty e (QOTOIIACTHHKY.
Kakyio TpaeKTOpHIO ONMIIET IIEHTP COJHEYHOTO MMCKA Ha CHUMKe?

4.18. IloueMy BeyiMKkUe MPOTUBOCTOAHUA Mapca GHIBAIOT B OIHO
U To ke BpeMms roma? B kakoe?

4.19. Kax y3naTb, ABjiseTcs Ju HaGmonaeMbi#i o6beKT NalleKoi
TYMaHHOCTBIO WJIM KOMeTo#?

. 4.20. Ha xakyo BHICOTY TMOOHUMaeTcCs 3eMJIA Hal TOPU3OHTOM
Ha noJsioce Mapca? Yroa HakioHa Mapca K INIIOCKOCTM SKJIUNTUKH
65°.

4.21. O6bsAcHUTEe, MOYEMY HMHOrIAa MOXHO 3aMeTHTh BECHOH y3-
Kuil cepn JlyHnl mociie HOBOJIYHUS Ha CyTKHM paHbllle, 4YeM ocCeHbio?
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Kak 3TO 3aBUCHT OT IIXPOTHI MeCTa HabmoneHns?

4.22. B kakoe BpeMs M Ha KaKoil BRICOTe KyJIbMHHUpYeT Mapc,
HaXONsACh B IPOTHUBOCTOAHMH, 22 neka6ps B Mockse (¢ = 56°). B
KaKOM CO3Be3[IMM OH IIPM 3TOM HaXOmHTCA?

4.23. B kakoe BpeMs ¥ Ha KaKoif BEIcoTe KyabMuHupyeT IOmuTep
B MOMEHT €ro IpOTHBOCTOAHHA B MockBe (¢ = 56°) 22 uiona? B
KaKOM CO3Be3[IMN OH BUIeH?

4.24. CuHomuyecKkHii mepuon BHelllHeil miraHeTH 417 cyTok. Ka-
KOBO ee cpenHee paccrosnue or Connma? Yro 3to 3a mianera?

4.25. B kakoit ¢pase JIyHa mogHuMaeTcs Ha HaHGOIBUIYIO BRICOTY
BecHO#?

4.26. 3Be3na OTCTOMT OT Noiioca Mupa Ha 45°. Bcerma mnu ee
MOXHO BHIETHL Hal ropuzoHroM Aatu (¢ = 44,5°), C.-IleTepbypra
(60°), Apxanrenscka (64,6°) u Taumxkenra (41,3°)?

4.27. Ha xaxux reorpapuueckux IMPOTAX He3aXOMAINE 3Be3 kI
MOTYT KYJIBMHHUDOBATH B 3eHUTE?

4.28. IIpn xakuxX ycCIOBHAX Ha IJIaHeTe He GymeT MPOMCXOOUTH
CMeHHl OHA ¥ Houmu?

4.29. 12 3HakoB 3onuaka MMEIOT OOMHAKOBYIO IPOTAXKEHHOCTH
no skiauntuke. B kakoMm u3 Hux CoJsiHUe HAXOAUTCS HaMMeEHblilee
BpeMa?

4.30. 3a xakoe BpeMs COJIHEYHHIH OMCK MepeceKaeT JMHMIO Tro-
PM30OHTa Ha 3KBaTOpe U Ha moiaioce 3emiu?

4.31. B cpemHuX IIMPOTaX JYHHEIA IUCK BOCXOMUT U3-3a 3eMHOTO
I'ODH3OHTA B TeUYeHUe TPeX MUHYT. A CKOJIbKO JUIMTCA BOCXOX 3eMin
Ha Jlyne?

4.32. 21 mapra B 9h00™ 1o MeCTHOMY COJIHEYHOMY BPDEMEHH Ha
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3KBaToOpe HabJIIooaeTcs MOJIHOe COJIHeYHoe 3aTMeHMe. KakoBa BEICO-
Ta Comma Hal 'OpH30HTOM B 3TOT MOMeHT?

4.33. B pomane Muxauna Bynrakosa "MacTtep um Maprapura”,
B riaBe 3, onmucaH Malickuii Bezep B MockBe Ha Ilarpmapunx mpy-
nax: "He6o Ham MockBoii Kak 6ul BRIIBEJIO, M COBEPIUEHHO OTYETIIH-
BO Ghula BUIHA B BEICOTe NonHas JIyHa, HO ellle He 3o5ioTad, a Geras.”
Kakyio HeTOYHOCTH HOIYCTUI 30eCh MUCATEND?

4.34. Kaxkoe acTpoHOMuYeckoe COGHITHEe M306pakeHO Ha pHC.
4.2.7
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Puc. 4.2.

4.35. HaGnronmaeTcsa HeGecHOe Tello, MMelolllee CHHOOMIECKN i mme-
puoxn 1,25 roma. KakoB ero cunepuveckuii nepuon? Mexny opbura-
MM KaKUX IJIaHeT OHO ABMXKeTcsH?

4.36. BunuMbie cCOJIHEYHEHIE CYTKH - 3TO IEPHOLN MEXIY aBy-
Ms TOC/IENOBATEIbHRIMA ONHOMMEHHEIMM KyibMuHamusmu CouaHna,
HalpUMep, MeXAy OBYMA MeCTHHMH nonynHamu. CoxpaHsfeTcs au
NPONOXKMTENBHOCTh BUIMMEIX COJIHEYHEIX CyTOK B TedeHHe roma?

4.37. Kak BHIMNIAOAT cyTo4HOe M ronudHoe nsuxenus Connua
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s HabmiomaTens, Haxonsrmerocs Ha ¥OxHoM nontoce 3emau?

4.38. 22 uIOHA BEHI eXaJI4 II0 POBHOM Hopore Ha ceBep. Bapyr Bac
OCJIENIMJI COJTHEYHEIA G/IMK OT BETPOBOIO CTeK/Ia MAYIIero HaBCTpedy
aBTOMOGHIIL. OTO GHIIO POBHOE CTEKJIO, HAKJOHEHHOe IOJ yTJIOM
30° x Beprukanu. B xakoe BpeMs cyTok 3To cinydmiock? Kaxopa
6n1s1a BEIcOTa conHna? M Ha kakoil NpUGIM3NTENIBHO UIMPOTE 3TO
npou3ounuro?

4.39. Crenyromme ropofa MMeOT YKa3aHHYIO LUMPOTY:

I'punsuy (AHrmusa): 51° c.un.
Cent-JIync (CHIA) : 38° c.ur.
Kanskyrra (MHgus): 23° c.u.
M6annaka (3aup) : 0°
Puo-ne-2Kanejipo (Bpasunus): 23° ro.u1.

N

[}

B xakux U3 HHX:

a) Conxue B61u3u 3eHuTa 21 Hions?

6) Conune B6am3u 3enuTa 21 nekabps?

B) lonspuas 3Beaga y ropusonta?

r) 3Be3nnl co ckiioHenueM +67° me 3axomarT?

n) MonspHas 3Be3na He BHOHA?

e) 3Be3dnl co cCKIIOHeHHeM +51° MpoXonsAT depe3 3eHHT?

OTBer 3anuinuTe B popMe:
OyKBHL BolpocoB- a 6 B T & e
IUGPE OTBETOB - . . . « « v o o o o o & )

4.40. KakoB 4acoBoil yros 3Be3ghl B MOMEHT ee HMXXHe#l KyJb-
MuHauu? -
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5.1. I'me u xorma monspHHEIA HeHL HINHHee - Ha CeBepHOM MIN
Ha lOxHoM montoce?

5.2. Bepuo 1m, uto 21 Mapra u 23 ceursa6ps meHb Ha 3emile
BCIOAY paBeH HOYM?

5.3. UTto Hamo 3HaTh, YTOOGH IO COJHEYHHIM JacaM IPOBEPMTH
rOpOICKHe Yachl?

5.4. 20 mapra B 18 YacoB M0 MOCKOBCKOMY HNE€KPETHOMY BpeMe-
HN npoucxomuT NokpuiTue Jlynoit 3Be3m Ilnesn. PacckaxmnTe, Kak
Habmionanock 6b1 3To sBienue B Mockse (II wacoBoit mosc), B Exa-
Tepun6bypre (IV nosc), B Komcomonbcke-na-Amype (IX mosc).

5.5. I'me MoxxeT HaxomuThcA HabnionaTeNlb, A KOTOPOTO B IeHb
neTHero cosjHnecTosHus ColHIoe BOCcXomuT B 6 4acOoB IpUHBHYCKOTO
BpeMeHn?

5.6. B xoTopoM gacy mo MOCKOBcKoMY BpeMenu 11 ampens Gymet
KynTeMuHUpPOBaThH Anrons ( a = 3P05™)?

5.7. Ha xaxoii reorpaduyeckoit HOIroTe HACTYNHI MecCTHHIK
CpeqHN#l NOJIIeHb B MOMEHT NpHeMa LIeCTOX TOYKN PagHOCHUTHaja
MOCKOBCKOTO BpeMeHU, nepenaHHoro B 10 vac ousa?
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5.8. KakoBa 6ul1a 6Bl IPONOIXHTEIBHOCTH JYHHOTO MecsIla,
ecnn 6H JlyHa HaxomuiIach OT HaC Ha PACCTOSHUM BYeTBepo GoJib-
ureM HuIHenrHero? Bo3MoXHo M 3To Ha caMoM meine?

5.9. Bera B Bepxueii KynbMuHamuu B 20200™00°. B xakoe BpeMs
[POM30iIIeT ee BEPXHAA KyJIbMHUHAIUA dyepe3 8 nueii?

Puc. 5.1. Ha Connue ne cmorpers! 3anaya 5.11.

5.10. MHN3BecTHO, YTO cnyTHUKM Maremiana, BepHyBIINecS M3
KPYrocBeTHOI'O IyTelleCTBUsA, IMOTEpPAIM B cyeTe HHeHl ONMH HEHb.
YeMm 310 06bscHseTca? Kak u3beraloT 3Ty HENPHUATHOCTb B HACTO-
siiee BpeMs? Eciu kocMoHaBT ctaproBas 10 mas B 10 yac yTpa u
COBEpIIMJI OOUH 06GOPOT BOKpPYT 3eMud 3a 1,5 yaca, TO KaKOro 4mucia
1 B KaKoe BpeMs OH BepHYyJcs Ha 3emiuio?

5.11. PeHTreHOBCKHil Te/eCKON, yCTaHOBJIEHHEI# Ha OpOMTAIb-
Hoit cranuuu ” Caor-7”, Bo H3bexxaHne NMopy4 annapaTyphkl He Ha-

2296
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6monall oO6BeKTH, HAXOASAIIIMECS Ha YIJIOBOM PACCTOSHUM MeHee 60°
or Connua (puc. 5.1). KakoBa momxna 6hima GHITH MUHMMAJIbHAS
NIPOIOJIXKHMTENBHOCTh 3Kcnenuiuun Ha ”CamoTe-7”’, B TeYeHHe KOTO-
poil MOXHO OBIJIO NCCIeNOBATh B PEHTTE€HOBCKHMX JIy4YaX Bce HeGo?

5.12. ActpoHoMmmuyeckasd BecHa 1983 r. nauvasace 21 mapra B
4"39™ 10 TPHHBHYCKOMY BpeMeHU. Bo CKOIBKO OHa Hayajach IO
MOCKOBCKOMY BpeMmeHn?. UeMmy paBHO 3Be3mHoe Bpemsa 21 MapTa B
nosimeHb B MockBe?

5.13. B 22 yaca MOCKOBCKOTO BpeMeHH 3Be3[{HhIe YaChl MOKa3aJi
8h56™03°. Uro NMOKaXyT 3Be3OHhIe YaChl B 22 Yaca MOCKOBCKOTO
BpeMeHU Ha CJedyIoIuil neHb?

5.14. ”B cepenuHe nmonspHoi HOYN caMoJIeT NOCTaBUI Hac Ha Ce-
BepHbIfi mosioc. JIuimp y3enbkuit cepnuk JIyHH ocBeray GeckoHey-
HYIO JIeIOBYIO paBHUHY.” B KakoM romy aBTOp 3THX CTPOK NMOOHBaJ
Ha CeBepHoM mnouioce?

5.15. OpguHakoBa JIM NPONOJKHTEIBLHOCTH HHA Ha BUIOMMON M
o6paTHoOl cTopoHaXx JIyHBI, ecin CYNTATh, YTO NeHb HAUNHAETCA, KO-
rna BepxHuit kpait ConHla Noka3kiBaeTcs HaJl TOPH3OHTOM B LEHTpe
JaHHOro moJtymapus?

5.16. 21 mapTa B 9" o MECTHOMY MCTHMHHOMY COJIHEYHOMY Bpe-
MeHH Ha 3KBaTope HabGiiomaeTcs MOJHOe COJIHeYHoe 3aTMeHue. Bo
CKOJIBKO B 3TOT HieHb 3aiimeT Jlyna?

5.17. B rony 365,24 cpenHux coJiHeYHhIX cyTok. Kak uameHu-
JIoch ‘6B 3TO YKCIIO, eciii Onl BpallleHue 3eMJIu BOKPYT OCH IIPOMCXO-
IOUIIO C IPeXKHUM IIEpUOIOM, HO B OGpaTHOM HampaBieHuu?

5.18. B kanyH HoBoro rona mo xpyropoit 3xkBaTopnaJIbHO# op6u-
Te ¢ mepuomoM B 1,5 yaca OBMkeTca opbuTailbHas cTaHuus. Kako-
Ba BEePOATHOCTH TOrO, YTO KOCMOHABTHI IIPOJIETAT Hal KaKUM-Iubo
paiioHOM 3eMJIM KaK pa3 B MOMEHT HACTYIUIEHUs TaM HOBoro roma?
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CKOJIBKO Pa3 3a CYTKH MOXeT NNOBTOPHTBCA 3Ta cn'rya.lmx?

5.19. B xakoM MecTe ropH30HTa BOCXOOMT M 3aXOOHT TOYKA Be-
CeHHEro PaBHONEHCTBHA 22 HIOHA U 22 ceHTAGpPA Ha mIgpoTe ¢ = 56°7
YeMy paBHO 3Be3[HOe BpeMsJ B MOMEHT ee BOCXoAa M 3axona’

5.20. IlyTHWK HAKIOHWICA HAI KOJIOIIEM ¥ yBHAeT B BOLE OT-
paxenue Kanemnu (o = 5"13™, § = +45°57'). Ha xakoit reorpa-
dHUYecKoil IIMPOTe HAXOMMICA IyTHUK M 4eMy GhIIO PaBHO 3Be3HOE
Bpema? '

5.21. Ecnu nepBoe sHBaps - MOHENENbHUK, TO KAKUM JHEM Hele-
JIX 3aKOHYMTCA IPOCTOH M BHCOKOCHHIH ron?

5.22. Cxkoabko nHeit Gyner B ¢pepaie 2100 roma?
5.23. Korna HayHeTcs 21 Bek?

5.24, Touka BeCeHHeIo PaBHONEHCTBHs B3OIJIa Yac Ha3ald (mo
3pe3nioMy BpemeHn). KakoBo ceifuac MecTHoe 3Be3Hoe BpeMs?

5.25. Camoner, nersumit u3 Can-Ppanuucko s Tokmo, npu-
GaMXaeTcs K JIMHUM nepeMeHhl naT. Ha ero 6opTy TOYHOe MOsSCHOe
BpeMs 16"22™ y mata 31 nexkabps. Yepez 5 MUH OH Iepecek JIMHUIO
mepeMeHH naT. Kak¥uMM cTain¥ mosjcHOe BpeMs M OaTa cpa3y Iocie
aroro?

5.26. C xakoil CKOPOCTHIO U B KAKOM HAaIpaBJI€eHUH IOJIXKEH Jie-
TeTh caMoJIeT B palioHe 3KBaTOpa, YTOGH MeCTHOe COJTHeYHOoe BpeMs
I8 TMaccaXMpPOB CaMOJIETa OCTaHOBMJIOCH?

~~ A~ ? ~ A~y
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OTa rnaBa HepelMKa, W60 3aMayM Ha ONpellelieHHe KOODIHHAT
Ony6JIMKOBaHE B GOJIBIIIOM KOJIMYEeCTBE M, KaK NPaBMJIO, HOCAT pYy-
THHHEIA XapakTep. PeluB He meperpyXaTh MMM KHHTY, ME OTO-
6GpaJi¥ JIMINL HEeCKOJILKO opuruHaibHEX. Ho 3To He o3Havaer, 4TO
YMeHHNe peliaTh NONOOHEIE 33aa4Y¥ ME CYNTAEM BTOPOCTENEHHEIM.
Ckopee Hao60pOT: 3TO. OCHOBa HabIIONAaTeNbHOH acCTPOHOMUH, a3-
Gyka, 6e3 koTopo#l Henb3s yray6nsaTbcs B Hayky. B kaxmom Type
Hallleil OJIMMINAMEI HEMIPEMEHHO €CTh TaKne 3aJadM.

6.1. 22 centabpsa 1985 r. xomera ['aires umena KOOpOMHATHI:
a = 6813™ u § = +19°45'. OmupenmenuTe, KOrma mo MOCKOBCKOMY
BpPeMeHN U Ha KaKoil BHICOTe KYyJIbMWHMPOBaja B 3TOT IE€Hb KOMeETa
B Mockse (¢ = 56°, A = 38°)?

6.2. Kak Ha3mIBAIOTCA TOYKM IlepecedyeHUs aibMyKaHTapaTa C
ropu30HTOM?

6.3. B nyukTe ¢ mmpoToit +49° JIyHa B BozpacTe okoiio 22 cyTOK
KyJIbMMHUpOBaJa 22 MIOHA Ha BhicoTe 46°. OupenenuTsb HONTOTY
BOCXOIALIIETO y3JIa JIyHHOH OpOHTHI.

6.4. ]lBe cnabhle 3Be3mEl C KOOpPOWHATAMM = 18h, 6 =
+40° u a; = 6P, §; = +10° HabGmIOOANHCH OMHOBPEMEHHO Ha OI-
HOM aJIbMyKaHTapaTe, OHa — B BepXHeil KyJIbMHMHAIMM, a Opyras —
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B HMkHeili. Ha xakoil mimpoTe, B Kakoif MOMEHT 3BE€3IHOTO BpEMEHH
n B KaKoe BpeMs roga 3To 6uuno?

6.5. Moxno mu B MockBe (¢ = 56°) HaGnionaTh B BepXHe#l u
HYOKHell KyJbMHUHAIMAX B TeYeHHe ONHHUX CYTOK ClIeNyIOlie 3Be3IhI:
Ilene6 (o = 20P40™, § = +45°) n Berensreiize (a = 6", § = +7°).

6.6. B xakmx u3 NepeYMCIEHHHIX HMXe ropofoB auck JIyHH Mo-
JKeT HM pa3y He CKPRITHCA 3a JIMHHeH# TOPH3OHTA B TeUeHHe CyTOK:
Mocksa (¢ = 55°45’), C.-Ilerep6ypr (¢ = 59°56’),

Bri6opr (¢ = 60°43’), AxyTck (¢ = 62°02').

6.7. B TeueHMe HOYUM NBaXXIH HAGIIOMANaCh KYyJIbMUHALUS 3BE3-
Ibl: B BEpXHeil KyIbMHHAUMH ee BhICOTa 6uiia hg = 80°, a B HUXKHei
- hy = 60°. Onpenmenure WIMPOTY MeCTa M CE30H HAGIIOMEHUS.

6.8. BRIYMCIMTEH BRICOTY, a3UMYT U YacoBoii yroa 3Be3asl § UMi
(a = 143‘51’?"; 6 = +74,5°) B MOMEHTHl BepXHeil ¥ HMXKHe#l KyJIbMH-
HaIUHA ‘B myHKTe, pacnosoxxeHHoM Ha CeBepHOM NOJAPDHOM Kpyre.
siBageTcs 1M 3Be3MIa 3aXomsiei B 3ToM nynkTe? UYemy paBHO 3Be3n-
HOe BpeMs B MOMEHTEHI ee KyJIbMHUHAIUi?

6.9. H3mepenus nonyneHHoi#l BhIcOTH CosHua 22 HMIOHA Haau
hy = 57° a 22 mexabps h; = 10°. Onpenmenure WMPOTY MecTa
HabmoneHus U ckioHeHHe CoNHLA B 3TH IHU.

6.10. Connue Ha CeBepHOM IOJIOCE B3OLLIO Ha MOCKOBCKOM Me-
pununane. I'me oHO B3oimeT cienyromuit pas?

6.11. Kak momxeH GHITH BHICTaBJIEH TeJECKON HA 3KBATODU-
AJIbHOW MOHTMPOBKe IUIA HAaGIIIONEHUS 3Be3Ihl C KOODOMHATAMH O =
13R52m 4 § = 30°, eciiu 3Be3mHOe BpeMa tg = 12219™ ? Eciu yacopoit
MexaHM3M BHIKJIIOYeH, TO KaK JOJITO 3Ta 3Be3la GyHeT NepecekaThb
lloJle 3peHUs TeJlecKola auameTpoM 45 7

6.12. KaxoBo CKJIOHeHNE 3Be3[l, KOTOphIe BO BCeX MecTax 3eMJIH
MOryT GRITH Ha ropu3oHTe?



7. BJIECK, CBETUMOCTBb,
PACCTOSHHNE

3A0AYN
O —

7.1. Paccrosnue mo Cupuyca (2,7 nk) yMmMeHbLIaeTCs Ha 8 KM
execekyHOHo. Yepes ckonbko jeT 6neck Cupuyca Bo3pacTeT BIBoe?

7.2. YUeMy paBHO OTHOLIEHHE PAaINYyCOB 3Be3]l B CHCTeMe 3aTMEeHHO-
nepeMenHoil Tuna Aisrons (puc. 7.1.), eciu 3aTMeHMe LEHTpaJbHOE,
COYyTHUK TeMHHI#, a oTHolleHNe Ojiecka B MaKCUMyMe M MHMHUMYMe
paBHO n?

Puc.7.1.

7.3. Bo ckonbKko pa3 n3MeHsieTCA paauyc uepenabl, €I aMIUIu-
TyIa U3MeHeHUs ee Giiecka paBHa 1,5™, a APKOCTH eIMHHUIILI NIOBEpX-
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HOCTH OCTaeTCi NOCTOSHHOM?

7.4. Onpenennts auameTp 3Be3nnl o Cet (Omuxpon Kura) B ku-
oMeTpax NpH BUOAMMOM yrioBoM ee nuaMerpe 0,065” u mapasnakce
0,024".

7.5. Cxo/IbKO BpeMeHH IPOLLIO OT COeNMHEHMA IO IPOTHBOCTO-
SHUA IUIAHETHI, €ClIM ee GllecK M3MEHHJICS 3a 3TO BpeMsA Ha 17 ?

7.6. B MakcmMyMe 3aTMeHHas IlepeMeHHas 3Be3la HMeeT Gireck
6™, a B MuHUMYMe 8™ . CynuTas 3aTMeHHEe HEHTPAJIbHLIM U CIy THUK
TEeMHEIM, HalTH OTHOlIEHHe 06beMOB KOMIIOHEHTOB 3TOH HapHhl.

7.7. TMapannakc Connna 8,80”, napamnakc 3pe3nnl 0,44”. Bo
CKOJILKO a3 3Ta 3Be3a Haibuie Connua?

7.8. KakoBH yrioBoil nuaMeTp ¥ 3Be3gHas BeaquuuHa Coanuna
nias HabmionaTens Ha IlnmyToHe M BO CKOJNIBKO pa3 OCBellleHHME 3To#
mraHeTH CoJIHIIEeM OTJIMYaeTCi OT OCBellleHHA 3emiu mosHou Jly-
noit? Mcxompkre maHHEIe: yritopoi nuaMerp CoJIHIA IUIA HaGIIONA-
rens Ha 3emie 32/, paccrosuue [lnyTona ot Connna 40 a.e., BunuMas
3BeaqHai BenuunHa ConHnma mg = —26,7 u JIlyem me = —12,6.

7.9. lllapoBoe cxomieHue (puc. 7.2) COmEPXUT MHIUIMOH 3Be3JL
I'JTaBHOM NMOCJIENOBATEIbHOCTH, KaXaasd U3 KOTOPHEIX HMeeT abCoIoT-
HYIO 3Be3qHYyIOo BeJuduHy M,,; = 6, a Takxke 10 ThIC KpaCHBIX I'H-
TaHTOB ¢ BelMuMHaMu M,, = 1. MoxHO 11 yBHIEeTh 3TO CKOIJIEHHe
HeBOOpPYXEHHEIM IJIa30M ¢ paccTosHusA B 10 knk?

7.10. Ha noBepxHocTu Mapca B MOMEHT NMPOTUBOCTOSHUSA B Te-
JlecKCIlI BUIAHEI OeTaJyu pa3MmepoM He MeHee 100 kM. Kakoro pasmepa

NeTanu 6ynyT BUOHEL Ha Mapce B TOT Xe TellecKon BOJIU3U coequHe-
Hug?

7.11. B 1885r. B TymMannocTH AHnpoMennl Ha6oNa1ach BCIAILL-
Ka cBepxHOBO# 3Be3anl (S And). YuyuThiBas, 4TO pacCTOAHME IO 3TOR
FagakTuku 690 KNk, oneHnTe, KOraa B3opBajlach 3Be3la.
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7.12. B 1987 r. B Bouabumiom Maremnanoom Q6;axke 3aperu-
CTPUPOBaHa BCIHIIIKa CBepXHOBOA. CKONIBKO JleT Hazayn 1mpOM3OLIENT
3TOT B3pHIB, eci¥ paccTtosiHue no BMO cocrasnser 55 xnk?

Puc.7.2. lllapoBoe 3Be3nroe ckomnenme. 3anaua 7.9.

7.13. Kakas u3 nByX 3Be3q spye Ha 3eMHoOM Hebe: 3Be3fa BUJIU-
MOil BeIMUMHEL T = 2 WK 3Be3Ma ¢ aBCONIOTHON BeuunHoit M = —5,
Haxonsascia Ha paccTogaunu 100 ok ot 3emnu?

7.14. Komera I'annmes nmpoxonuT B NepHrelIu¥ Ha PacCTOSHUH
0,6 a.e. or ConHua. Bo ckonbko pa3 cunbnee CosiHIle oCBelllaeT ee
MMOBEPXHOCTH B NepUrenuu, 4eM B adenun?

7.15. Kak B 3moxy OO KOCMMYECKMX IOJIETOB aCTPOHOMEI MOTJH
OllpeleIUTH OTPAXKATENbHYIO CIOCO6HOCTS (anb6eno) 3emun?

7.16. OueHnTe BUOMMYIO 3BE€3QHYIO BeJIMYNHY SOPa KOMETHI, Ha-
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xomAueics Ha paccTtosuuu 40 a.e. or ConHua, eciy panuyc smpa 5
KM, a ero ains6emno 0,4.

7.17. B okTa6pe 1982 r., B MOMEHT NepBoro OGHApYKEHHU S, KOMe-
ra [Nannes uMena 6ieck 24™ u HaxonuiIach Ha paccTosHuM 11 a.e. oT
3emnu u ot Conuna. OneHuTe pa3Mep AIpa KOMETHI, IIPEITIONOXKUB,
4yTO OHO oTpaxkaeT 40% mamarorero csera.

7.18. Yro sapue ocemaer 3emio: Cupuyc (—1,5™) uam Bce
3pe3nnl oT 5™ mo 6™, KOTOpHIX Ha moiycdepe HOYHOTO HebGa OKOJIO
16007

7.19. 3Be3n ot 3™ mo 4™ Ha Hebe okoio 400, a oT 4™ po 5™ -
okoso 1100. Kakue U3 HUX B cyMMe sipye OCBeIaIOT 3eMiio?

7.20. Bo cKOJIBKO pa3 JIyHHOH HOYBIO CBeTIiee, YeM Ge3yIyHHOM?

7.21. C Mapca HaGmopaioT 3emiio. KakoB BHITVIAOUT OHA H
Jlyna?

7.22. Benepa B nHauGoibliedl srmoHrauum umeer Gueck —4,1™.
KakoB -Haubonpiuuit 6eck 3emMan mis HaGAOOATENA, HAXOOAIIETOCA
Ha MCKyccTBeHHOM cnyTHuKe Benepm? IIpunsarte anbbemo Beneph
0,8, a 3eman 0,4.

7.23. Ha dororpadusx Jlyuu psmooM ¢ 3emieii, MONYYEHHBIX C
DopTa MeXKIUIaHeTHHIX CTaHUui, 3eMiis BRITJIAOUT OYeHb SIPKOH, a
Jlyna - moBonbHo Temuoii. ITouemy?

7.24. IloyueMy mo Mepe mogbeMa 3Be3nbl Hall TOPM3OHTOM OHa
CTaHOBHUTCA Apue?

7.25. IloueMy cBs3b MeXINy CBeTHMOCThIO ledbenn ¥ nNepuoaoM
13MeHeHNs ux 6i1ecka 6bl1a OTKPHITA 0 HabmoneHusM 38e3l B bob-
oM MarenmanoBoM O6iake, a He B Haleil ["anakTuke?

7.26. OGbsAcHUTE, MOYEMY TOYHOCTH M3MEpEeHHs PacCTOSHUNA HO
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[aJleKuX TaJIJaKTUK 3aBMCUT OT TOro, C KaKoil TOYHOCTBbIO HaM M3-
BecTHO pacctosHue no Connua?

7.27. CBepxHoBajg B MaKCMMyMe GjleCcKa NOCTHraeT a6CcoII0THOM
3pe3nHoil BennuyuHel M = —21. Kak vacTo 6ynyT perucrpupoBaTh-
cs BCHBILIKM CBEPXHOBEIX, €C/IN BeleTCH NMaTPYJIMPOBaHHE MO BCEMY
He6y [0 NpelenbHOM BeauuuHel m = 14?7 CYMTATh, YTO B TUINYHOK
raJlak TUKe CBepXHOBas BCIILIXUBaeT B cpeJlHeM oAWH pa3 3a 100 jeT, a
caMi raJlak TUKHN pacHpelelieHbl B IPOCTPAHCTBE C INIOTHOCTHIO OHA
rajaxTuka Ha 10 Mnx3.

Puc. 7.3. 3epxkanbHuiii map ~ acTpoHoMu4YecKuil npnGop. 3anaya 7.28.

7.28. 3a Baluei cnnHoil nogHas JlyHa, a nepeln BaMu OTIOJHPO-
BaHHBLIM MeTaJUIM4YecKHil UIapMK, B KOTOPOM OHa OTpaxaeTcd (pHC.
7.3). OueHuTe 3Be3qHYI0 BeJMUNHY JIyHHOro u3o6pakeHus, eciii pac-
cTosiHue no wapuka L = 2 M, ero paguyc R = 0,5 cM, koapduu-
eHT oTpaxeHHs NmoBepxHocTH wwapuka k = 0,7, a spkocTs JIyHH
mec = —12,7.
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7.29. Onno u3 monyuwapuit Mo nocrosuHo o6paiueno k IOnure-
py. CMoxeT n¥ TaM KOCMOHaBT YMNTaTh KHMTy 6e3 ¢poHapA B TOT
MOMEHT, Korga TeHb oT Mo gBuxetcs no nosepxsoctu Onurepa?

7.30. Cxonbko cnabeix 3Be3n 6™ MOXeT 3aMEeHMTBH NMO GirecKy
Benepy?

7.31. Bneck Mapca npu cpenHeM IPOTMBOCTOSHMM OKojJo —2™.
KakoB 6yneTt 6neck 3emnu, HaGnogaeMoit oT BeHepnl, npu HUXKHEM
coenuneHnn Benepn ¢ Comnuem? (AnnGemo Mapca 0,16; ansbemo
3emin 0,36)

7.32. YrJioBOo#l HMaMeTp COJHEYHOro NATHA OKPYTJo#i GHOpMHI,
HabiomaeMoro HephajieKe OT uUeHTpa Aucka CoJjHIaA, COCTaBIAET
17”. KaxoBHl ero meiicTBUTeIbHEIe pa3Mephl?

7.33. B okpectHocTu Connua, npoxons pacctosHue B 10 nk, cBeT
3Be3nnl ocaabisercs Ha 1% B pesynbTaTe NOTIIONIEHUS MeX3Be3qHOR
nenplo. Ecom cynTaTh NBUIMHKM HeNPO3payHBIMM IIapMKaMHu pa-
nuycoM 7 = 2 x 107% cM, To KakoBo cpellHee pacCTOSHHME MeXIy
IIBLTMHKAMH# ?

7.34. Jlyna oTpakaeT okosio 7% COJIHEYHOTO CBeTa, NaJalollero
Ha ee MoBepxHOCTh. IloyeMy e Torma SpKOCTh ee MOBEPXHOCTH B
COTHH THICAY Pa3 MeHblue, yeM conHe4Hoit? (HeTpuBnansHhIl Ba-
PHAHT BOIpOCa: IOYeMYy e TOrJa OHA OCBellaeT 3eMJII0 B COTHH
ThicAY pa3 cnabee Conxua?)

7.35. llaposoe ckonsenue M 92 B I'epkysiece mmeeT yriioBOif
JmaMeTp o = 8 u BumuMEIK Gleck m ~ 6, a pacCTOfHHe IO HEro
r = 10 knk. HaiiTu abCONIOTHYIO 3Be3NHYIO BEJIMYUHY CKOIJIEHHS K
cro nuHeiHul nuamerp. [losaras, 4TO cCKOIJIeHNe COCTOUT M3 3Be3[
Tuna CosiHUOA, HAWTH YUCIO 3Be3l] B CKOIUIEHMHM, UX CPEIHIOI IIpO-
“IT'PaHCTBEHHYIO MJIOTHOCTb U cpellHee pacCTOAHMNE Mex(,uy HUMM.

7.36. [N'anakTuKka, HaXoOAIlasACs OT HAC B MOMEHT HabJIIoJeHM s
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Ha paccTosHuM 330 Muk, nmeer ckopocTth V = 30 Tmic xm/c. Ha
KAKOM pPacCCTOSHUM OHA HAXONMJIACh B MOMEHT U3JIy4eHUs cBeTa’

Puc.7.4.
TanakTuka.

7.37. Cupuyc npeBocxomut CoJHIIE IO CBETHUMOCTH B 22 pa3a.
Ha xakoMm paccrosnuu ot ConHula HabamonaTenb, Jersimuid k. Cupn-
ycy, cMOXeT OTMeTUTh, 4yTo CoisHie 1 Cupuyc UMEOT ONMHAKOBBIH
6neck? (lapannakc Cupuyca 7 = 0,373".)

7.38. AcTpOHOM yBMJIIe]l B 3eHUTE MeTeop. JTOT Y€ MeTeop
yBHMOe] ¢ OpGUTHI KOCMOHABT B HAIpaBlIeHMH Ha ueHTp 3emiau. Oiue-
HUTEe BBICOTY NOJeTa KOCMHYECKOro Kopabis, eciu 6JiiecK MeTeopa
I KOCMOHaBTa oka3aiicsa Ha 1,5™ ciabee, yeM Ui aCTPOHOMA.

7.39. AmepukaHckuit xynoxHuk Apryp Bymc npenmmaraer co-
31aTh Ha OKoJlo3eMHO# op6uTe ”CKynbnTypy Mupa” - HaAOLYBHOI TOp
U3 TOHKO# aJIIOMHHMDOBaHHOW NJIeHKHM, oTpaxalomieii 70% caera.
HuaMeTtp Topa mpennosnaraercs 800 M, a Tonumua 50 M. Ouenure
611eck 3TOil CKYJBNTYPhI, CYNTAA, YTO OHa OBHXKETCS IO COJIHEYHO-
CUHXPOHHOI opbuTe BricoToit 1000 xM.

7.40. [.l'anwreidt B kHure "lpo6upuux nen mactep'" (M., Ha-
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yka, 1987, ¢.178) nuuwer: ”Ha,...Bonpo'c o ToM, noyemy JlyHa He
riagKas M He CKOJIb3Kas, 1 oTBedy, 4To JIyHa ¥ Bce mpyrue mnJjaHe-
THI BHYTPM TE€MHEI M CBEPKAaIOT, TOJLKO Korga ux ocBernaeT CoiH-
ue. CiieoBaTelbHO, MX NOBEPXHOCTH JO/KHA GLITH 1I€POXOBATOM,
u60 ecnm ObI' OHa Obljla IJIAOKOW UM CKOJIB3KO#, Kak 3epKaJjlo, TO OT-
paXXeHHBII OT HMX CBeT He NOCcTHUrasl Obl HAac, U OHM OCTAaJUCh OHI
weBnouMel”. IIpas nu Ianunnen?

7.41. MoXHO 14 3aMETUTH HEBOOPYXKEHHBIM TIJIa30M reocTallHo-
HapHBI CIyTHUK guaMeTpoM 3 Merpa?

7.42. IIna KocMoHaBTa, Haxopswuerocs BGau3u IIpokcumur Ken-
TaBpa, Kakas 3Be3na (kpoMe camoit [Ipokcumel) 6ynet spuaiiuieil He
Heb6e?

7.43. Ha kakoM paccTOsSHMHU ria3 cnocoGeH 3aMeTHTh 3Be3MHl,
nmogo6Hble GouHiy?

7.44. HexkoTopas 3Be3na Haxomutcs oT CoslHIIA HAa PACCTOSHUHU
5,6 cBeTOBRIX JIeT M npuGnuxkaercs Kk ColmHLY MO MPAMOii, NIPOXOas-
ileil yepe3 Hero, co ckopocThlo 111 kxM/c. Yepe3s ckonbko jeT 3Ta
3Be3na OymeT Ka3aTbCs BOBoe spuye?

7.45. BriuuMcauTh pa3Mep IJIOCKOTO 3epKaljia, KOTOpOe HYAKHO
YCTaHOBUTH Ha JIyHe, 4TOOGHl OTpaKeHHBI MM COJIHEYHBIN CBeT Ha-
6imonancs ¢ 3eMiau kak 3Be3ga 3. Bumumas 3BesmHas BeaMUUHA
Connma = —27™, paccrosaue o JIyHer 384 Theic KM, KO3pdULHEHT
oTpaxeHus 3epkaya 100%.

7.46. Ecnu npennoyioXXuTs, 4To aibbeno y Poboca Takoe ke, Kak
¥ Mapca (14%), To BBIYMCIEHHEI O BU3yaJlbHOMY GJ/leCKy pamuyc
cnyTHukKa cocTaBuT 7 KM. OQmuako, uzo6paxenus doboca, nonyyen-
Hible ¢ GIM3KOro PaCCTOSHHMA MeXIUIaHeTHBIMM allapaTaMi, OoKa3a-
M, 4TO B NefiCTBUTENIBHOCTH PaOUyC 3TOrO CILy THHKa OKoJio 10 kM.
KakoBo ke ero anb6eno?
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7.47. WN3Mepsis mapajutakchl 3Be3l IO BceMy HeGy, aCTPOHOMEI
onpenenuian, 4ro y 165 3Be3n BelIMYMHA IapallylaKca MpPeBHIIIAET
0,100”. OuenuTe, y CKOJILKMX 3Be3l] MapaJlsIakchl IpeBhicAT 0, 025",

7.48. Ha xaxoe paccTosnHme Hy:XHO yHmaJuThbcia oT ConHeuHoM
cucteMsl, 4To6u CosHlle MpencTaBIsANIOCh KaK 3Be3na 18™ B ciyyae,
eCclIu:

a) HeT MeX3Be3IHOIO IIOTJIOIEHHS CBETA;
6) morJomenne cocrapaser 3™ Ha 1 knk ?
Cunrtate abcomoTHylo Bennunny ComHua M = +5™.

7.49. Teneckony moctTymnHhi 3Be3anl o 19™. MoxHo su ¢ ero mo-
MOILIBIO 3aPETNCTPUPOBATH LIAPOBOE CKOLJIEHHE U3 MUJ/UIMOHA 3Be3[,
nmopo6ubix CoJiHILy, Haxondllleecs B COCEIHeH rajlakTUKe Ha paccTo-
auun 10 Mok ot nac?

7.50. Ecnu 661 Ha MecTe JIyHHB GBIJIO TAKOIO Xe pa3zMepa MIOCKOe
uIaeajibHOe 3epKaJio, TO Kak Onlta Gbl ocBerleHa 3eMis?

7.51. Tlomo3peBaioT, 4To 3a op6uTON Il1yTOHA NBUXKETCSA MHOXE-
CTBO KPYIHBIX acTepounoB u suep koMmeT (nosc Koitnepa). Moxuo
U OGHApYXMTH acTepoun nuamMerpoMm 350 kM, uMeronmii anb6eno
okoiio 7%, Ha paccrosuun 100 a.e. or CollHUa ¢ NOMOIUBIO HA3eMHO-
ro Tejeckona, 06JjiagaoIlero nperenbHOi 4y BCTBUTEIbHOCThIO 247

N 2 S g g



8. ACTPOHOMMNYECKHME
ITPANBOPBLI N HABJIIOINEHW A

3AI0AYHU
-

8.1. Myxa cena Ha OOGBLEeKTUB Teleckona. Kak M3MeHMJICSA BUI
COJTHEYHOI IMOBEPXHOCTH, HablomgaeMoif B 3TOT TeJjieckon?

8.2. Kax uaMenutcsa Ha dororpaduu Bun nosHoi JIyHul, ecin
3aKphITh IPaBYIO MOJIOBUHY OGbEeKTHBa Teseckona?

8.3. Ilouemy mo kxoHua XIX Beka Ha o6cepBaTOpMAX yCTaHa-
BJIMBAJINCh, B OCHOBHOM, TeJleCKONbI-pedpakTophl, a B XX Beke —
pediiekTOpbi?

8.4. Kaxkue cucreMbl Teneckonos-pedIeKTOPOB BaM HW3BeCTHbI?
Hapucyiite xom nydeit B uux. Ins dyero y KpymnHBIX TeJIECKONOB Mpe-
1yCMOTpPEeHa BO3MOXHOCTH M3MEHEHHUs ONTHYEeCKOH cUCTeMbI?

8.5. Kakoit Bua uMeeT crekTp OLICTPO Bpalllalollieiics miaHeThl,
CCIIM 11eNTb crieKTporpada HampaBlieHa BIOJb ee 3KkBaTopa?

8.6. Kak, B npuHuune, A.A.Besononbckuif cMOT NPU ITOMOLIIM
CIIEKTPOCKOIa YCTAHOBUTH MeTeopuTHOe cTpoeHne Konbua CatypHa?

8.7. Ilo cnekTpy HEKOTOpPOM 3Be3IkI, HaxonsAllecs BO6IM3U TOUKH
ICTHEro COJIHIECTOSHMs, B IBaAUAThIX YMciaaxX MapTa Obljla onpene-
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JieHa ee JiydeBas ckopocTh 70 kM/c. Yepe3 mosroma jydeBas CKO-
pocTh 6rlta onpeneneda B 130 kmM/c. OnpemenuTs Ha 5TOM OCHOBa-
HUM, KaK 3TO GLIJIO BiepBhIe NMpemiioXkeHo akaneMukoMm A.A.Bemonons-
ckuM, paccTosHue oT 3emau go ConHiua.

8.8. Kakne nHTepecHbie 06beKTHI BUOHBI CETOIHS HOYBIO B Telle-
ckon nuamerpoM 60 MM ¢ yBenuyenueM B 40 pa3?

8.9. Y HEKOTOPHIX COJMHEYHHIX TeJeCKONOB U3 TPYOHl BBIKAYaH
Bo3ayX. 3adeM 3To caejlaHO?

8.10. BunHn! au 3Be3nsl nHeM M3 riIy6okoro kosomna?

8.11. Yro Takoe uucno Bonppa (W)? Habmomenus mnokasasm,
yro W = 200, a uncao nsaten Ha Connue = 100, 4TO MOXHO cKa3aThb
o pacnpeneneHuu nsiteH no mucky Conuua?

8.12. Pa3spemarwomas cnocoGHOCTH YeJIOBEYECKOTO IJ1a3a OKOJIO
100”, xauecTBO M306paKeHUs Ha JIyYIIMX o6CepBATOPUAX MHPa OKO-
510 1”. Kasanoch 6b1, HeT HeOGXOOMMOCTH NP BH3yaJbHBIX HabIiome-
HUAX IOeJIaTh yBelndeHue Telseckoma 6osee 100 + 150 kpar. [louemy
e yacto npuMeHsoT (300 + 600)-kpaTHOe yBenudeHue?

8.13. Ilouyemy Teneckonnt B XVIII B. uMenu odeHsr GObLIYIO
mIuHy?

8.14. C xakoil MAKCHMMAJILHOM 3KCHO3UIUEH HYXHO poTorpadu-
POBATH MOBEPXHOCTH 3e€MJIN, YTOGHI Pa3IuYNTh OeTaJln pa3MepoM 10
M, ecny ¢oToannapaT HENOABMXKHO 3aKpellJleH Ha COYTHUKe, opbuTa
KoToporo npoxoguT Ha BbicoTe 300 KM OT 3eMHO# noBepxHOoCTH?

8.15. HabnromeHus moka3zayim, 4To yriioBoit pasmep Kpa6Gosun-
HOll TyMaHHOCTM yBenuuuBaercs Ha 0,4” B ron. B To xe Bpems nn-
HMM B CIIEKTpe TYMaHHOCTH pa3liBOeHbl Ha BesiudyuHy AA/A = 0, 008.
[loyueMy BMecTO omHOW cMellleHHO JMHUM BUIHA pa3lIBOEHHas JIHU-
HuAa? QueHUTe pACCTOAHME NO TYMAHHOCTH.
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8.16. HaGnonenus nokphiTus Jlynoit KpaGoBumHoit TyMaHHO-
CTH B PEHTTeHOBCKOM OMAaIla3oHe MOKa3aJli, YTO MOKPEITHE IMOJIOBH-
HEl TYMaHHOCTH HauTca okoio 1 MuH. QueHuTe muameTp obiacTu
TYMaHHOCTH, N3JIyYalolleil B PEHTTEHOBCKOM INAaNa3oHe, CYNTas pac-
cTOsAHMEe OO Hee 1,7 KIK.

8.17. KocMuueckuii Tesieckon cnocobeH 3aperucTpUpPOBATHL 3Ha-
YUTEJNbHO MeHee sipKhe 3Be3bl, YeM Ha3eMHKINl TeJIeCKOIl TaKOro ke
nuameTpa. llouemy? ’

8.18. PaccTosiHMe MeXIy KOMIIOHEHTaMH IBOiHON 3Be3nnl Ka-
nenan 0,054”. Kakue oKyJisApel HYKHO NPUMEHATH, YTOOHI HAGIIIO-
IaTh ee pa3felibHO B Tejeckon nuaMerpoM D = 1 M n ¢dokycom
F=10Mu teneckonc D =5mMu F=30m?

8.19. Ilouemy m3oGparkeHHe 3Be3Obl Ha (POTOMIACTHHKE MMeeT
3aMeTHLIA. fUaMeTp, NpUYeM, 4YeM spde 3Be3na - TeM OoJibllie OUa-
MeTp?

8.20. HenaBHo Ha ["'aBalickux o-Bax HavaJs paboty 10-MeTpoBhIil
pedmexkTop uM. Y.Kek. OleHuTe ero npemejibHylo 3Be3HYIO BellM-
yuHy npu HabmomeHnu riaasoM. Kakoe yBennvenue npu 3ToM HYXKHO
MCIOIB30BATh?

8.21. Kakoii Teneckon 6o/blile NOOXOOUT OJIA U3YYEHUSA METKHUX
leTraJjieit Ha JIyHe: Ha3zeMHBIl IUaMeTPOM 4 M NI KOCMUYECKHMH Oua-
MeTpoM 2 M?

8.22. Ilouemy usMensercs BuanMuiili 6neck UC3? Kakoit usn-
crpyMment nas Habmwoneuus MC3 Bul BhiGepere: 6MHOKIL C nMaMe-
TpoM 06beKTHBOB 80 MM M yBeJu4YeHHeM 12 KpPAT MJIM TeJeCKON C
IuaMeTpoM ob6bekTuBa 50 MM u yBenuueHueM 50 kpaT.

8.23. MoOXKHO /¥ C NOMOIIIBIO KOCMHYECKOro TeJjieckona, paGora-
OIIIero Ha OKOJIO3eMHO#l opbHuTe, M3MepUTh IHUAMETP AlpPa KOMETbI
I"annes, koropas npoitner Ha paccrosuuu 0,5 a.e. ot 3emnn? Oue-
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HMTe NMapaMeTPphI TaKOro TeJlIeCKOIla.

8.24. Ilpas s Apryp Knapk, nHanucaBmmuit B pomane "2001:
Kocmuyeckas Opucces”, 4To Kak TONBKO Ha JIyHe Hayajcs HeHb H
noABuINCH mepBhie snyun CosHua, ”3Be3nn moracan”? (A.Knapk
”KocMuueckas Ommucces”, M., Mup, 1991, c.78)

8.25. B 1991 r. oOomH aMepHMKaHCKHMil MHXXeHeD omy6HKOBaJl
CEeHCAIlMOHHYIO KHUT'Y, B KOTOPO#l yTBepXKJaJoch, Y4To B 1969-72 rr.
aMepHMKaHCKNe aCTPOHABTHI He COBepllall¥ NIy TellleCTBUM Ha JIyHY, a
Bce (OTO- M TesleChbeMKHU GhUIM CHOejIaHBl B CIIEUAJILHOM NaBUJILOHE
Ha 3emiie. ODHUM U3 TIIABHBIX apryMeHTOB OBLIO TO, YTO Ha Hpel-
CTaBJICHHRIX acTpOHaBTaMM  ¢GoTOorpadmsax JyHHBIX JKCIIeTMINA Ha
yepHoM HeGe He 6puIO BuoHO 3Be3n. CMoxkeTe JM Bhl OGBACHUTH, B
yeM TYT meno? »

8.26. IloueMy nmouTu Bce GalrHm TesiecKonoB Genkie?

8.27. Ilouyemy y mononoi JlyHbl Xopolllo BUIHA HeOoCBeLIEHHas
ConHueM TNOBEepXHOCTH (memenbHbIt cBeT JIyHBI), @ B MOMEHT COJI-
HeYHOro 3aTMeHHUs oHa He Bumua? M, kcTaTu, a moyeMy y IMpPaTOB
ObLIM 4YepHEIE mapyca?

8.28. U3 nuceMma Ilauuus Mianguiero, oyeBUOlla 3HAMEHHMTOTO
u3BepXKeHMA ByJiKaHa BesyBwuit 24 asrycra 79 r.: ”OrasHysuncs (B
cTopoHy BynkaHa - B.C.), 1 yBumen, kak Ha Hac HaJBHUTaeTcCs Ty-
CTON MpakK - He TaKoil,KaK B 6e3JIyHHYIO MM OoOJadYHYIO HOYb, a Ta-
KO, Kakoil 6bIBaeT B 3aKPhITOM IIOMEIIIEHMH, KOTJa OTHY NOTYyLIeHbl”
(umrT. mo kH.: 3eHon Kocumosckuii ”Korma Comuue 6o 6orom”,
M.,Hayka,1968, c.220). Bompoc: 4em u moyeMy Mpak Ge3yyHHOM
nin o61ayHOi HOYM OTJIMYAeTCs OT MpaKa 3aKPBITOTO MNoMelleHUus?

8.29. IIpu HaGnlomeHMM 3Be3dhl B 3eHUTe MOIJIOIIEHMe CBeTa B
doTorpaduyeckoit o6racTu cnextpa cocrapaseT 0,45™. Kakum 6y-
OeT MorjolleHne y ropusoHTa?
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8.30. IlouemMy MEI roBopMM: cHeKTpaJbHBIE JIMHMH, a He
” ciek TpaJibHbIe Kéadpambl, kpyau, dya2u” UK, CKaXXeM, KaKue-HUGY b
” cneKTpaJibHble 3az2o2yaunku’?

8.31. Ecaun Hamu ”6paThsa mo pa3yMy” c cocenHeil 3Be3fbl U3Me-
pAIOT NIyYeBylo ckopocTh ConHua ¢ ToyHocThio 10 M/c, TO cMOryT
JIM OHM 3aMeTHUTh cylnecTBoBaHne y CoJHLa NIaHETHOH CUCTEMBI?

8.32. Kakoil ¥3 OByX TenecKomoB ¢ nuaMeTpoM obbekTuBa D
&OKyCcHRIM paccTosiHMe F HyXXHO Mclonb3oBaTh s poTorpadupo-
BaHMs [BOMHOI 3Be3bl C PacCTOAHMEM MexIy KoMmmnoHeHTamu 0,8,
eciu pa3Mep 3epHa porosMynbcun 30 MKM:

a) D=35cm, F=4M,
6) D =10 cm, F = 12 m?

8.33. Eciam XkuTeiu IJIaHeTH y 3Be3nbl a KeHTaBpa cucrema-
THYecKH u3MepsioT nosoxenue Connua ¢ Tounocthio 0,01”; To cMo-
YT JM OHM 3aMeTHThb KoseGaHus B nBuxeuun CosHUa, BEHI3BaHHLIE
o6paieHneM BOKpyT Hero minaHeT Conneunoit cuctemu? [lapannakc
a Cen w=0,751".

8.34. OnucaTh KaYeCTBEHHO, KAK MEHAIOTCA BUAUMbIE pa3Mep U
dopMa COHEYHOro MUCKa BCIEOCTBUM aTMOChEpHOi pedpaKIuu.

8.35. Ha doTorpadusx MHOIUX LIAPOBBLIX CKONJIeHUI H306paxe-
HUSA 3Be3l B LeHTPe CKOIJIEHUS CINBAIOTCA B ennHoe cusuue. O3ua-
YaeT JIM 3TO, YTO 3Be3[bl TaM PacloJIO)KeHhl TaK IJIOTHO, YTO Heil-
CTBUTEJNBHO KacaloTca Ipyr apyra?

8.36. Jlio6uTenn aCTPOHOMM MHOTMA NpeMIaraloT IJsA MOBbIlle-
HUs yBelIMYeHUs TeJleCKolla paccMaTpuBaTh HN3o6pakeHue obbekTa
He B OKYJAp, a B Mukpockon. llenecoobpa3no nu sto nenats?

8.37. Kak OTIIMYUTH COJIHEYHOE NMATHO OT MPOEKUMH ONCKA IJla-
HeTHI?

8.38. Hackonbko uM3MeHMTCsA NpenesibHas 3Be3NHas BeJIUYHMHA
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npu ¢pororpadbupoBaHuu Ha boTonNIacTUHKY Ha JlyHe, rme ¢oH Heba
BIOBOE MeHbllle, YeM Ha 3emue?

8.39. Bcenencrsie nmpeuneccuu MooCc MUPa OBMXKETCS BOKPYT ITO-
JIIoca 3KJIMITHKH 10 KpYTy panuycoM 23,5°, coBepluas onuH o60poT
3a 26 Teic ger. Kak YacTo HYXXHO MNONNPAaBIATH HalpaBlieHHe IIO-
JIAPHO#l OCH B 3KBAaTOPMAJILHON YCTaHOBKe TejleCKolla, YTOOHI yroJ
MeXJy NMOJIAPHON OChIO U OChI0O MMpa He mpeBniuiaia 0, 1°7

8.40. MoxHo nu choTorpadupoBaTh COIHEYHOE IATHO HUAMeE-
TpoM 2’ ¢ moMonIb0 KaMephl-06¢Kypbi?

8.41. MoOXHO M M3rOTOBUTH TeJIECKON IJIS BU3yaJIbHBIX HabJIio-
OeHunit u3 omHol muH3e? Ecau ma, To KakoBHI HOMXKHEI GRITH apaMe-
TPHI 3TOM JMH3BLI, YTOOK NMOJY4YUTH yBenudenue B 50 pa3 npu InoJe
apenus B 10’7

8.42. IIpu HaGnroneHuu ¢ 3eMIIN COJHEYHOe MSITHO MMeeT YIJIo-
Boit pasmep 1. MoOXHO M 3aMeTHTb 3TO NATHO HEBOOPY XEHHBLIM
ria3oM c noBepxHecTH Mepkypus? Benepri? Mapca?

8.43. ACTpPOHOM-TEOpPETHK, IPULA YTPOM B CBOH KaGUHET, yCIIbI-
1iaJ, YTo HaYMHAEeTCA COJIHeYHOe 3aTMeHHMe. A y Hero non Pykamu
HeT HUYero, KpoMe IJIOTHOTO JincTa GyMaru ¥ kapaHmaua. Ilocose-
Ty#Te aCTPOHOMY, KakK HabIIOAaTh YacTHLIE (a3bl 3aTMEHUA.

8.44. Ot 3Be3nsl 0™ Ha 1 cM? 3eMHOIt TOBEPXHOCTH MAlaeT OKO-
JIo 1 MiIH doToHOB B cekyHNY. CKonbko ¢pOTOHOB nomnanet Ha ¢oTo-
IUIACTUHKY OT 3Be3nbl 20™ 3a 1 yac, ecniu muaMeTp o6bEKTHBa Telle-
ckona 1 M? .

8.45. Ucnone3ys ycnoBue mpenbioyiieil 3amayu, OeHUTE KBaH-
TOBY10 3((peKTUBHOCTb YeJIOBe4eCKOro IJja3a, y4Tsa, YTo B ocobo 6na-
FONPHUATHLIX yCJIOBUAX (HANpUMep, B BBICOKOTOPbM TOCI/E IJIMTEb-
HOJi amanTalMM) I71a3 BUOUT 3Be3nbl no 8™, a BpeMs HaKOIJIeHUS
cBeTa ceT4yaTkoil okosio 0,1 c.
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8.46. Iloxka3aTh, 4YTO NpM HAOIIONEHUM NPOTAKEHHOTO OGBEK-
Ta B TeJIECKOINl OCBEIlleHHOCTh M300pajkeHHUs Ha ceTdaTKe rja3a He
6oJibllle, YeM NIPU HAbJIOr "HMH TOI'O XK€ 0OBbeKTa HEeBOOPY KEHHBIM
rJ1a30M.

8.47. Ilouemy npu doTorpad®MpoBaHMM IUIAHET HMKOTOA He yma-
CeTCsA 3aperucTpUpoBaTh TaKHe XXe MeJjiKHMe OeTaJii Ha UX OUCKaX,
KaKHMe 3aMeTHBI IIPM BU3yaJIbHBIX HabllomeHUsX B Tesieckom?

8.48. B kpaTHo#i cucteme ¢ I'mapel nansuuit Komnonent D ume-
et 6meck 12,5™. On ynmaien Ha 20" oT spuaiililero KOMIIOHEHTa CH-
cteMsl A, umeromtero 6ieck 3,7™. Teneckon ¢ 06bEKTHBOM KaKOTO
[MaMeTpa HYXHO HCIIONb30BATh I HAGIIONEHUSA 3TUX 3Be3m’

8.49. B 1975 r. c noMomisio paguoTeiseckona B Apecu6o (Ilyspro-
Puko) munamerpom D = 305 M Ha BomHe A = 21 cM GBI mociaH
CUTHAJ B CTOPOHY ONHOTO MX LIAPOBRIX 3BE3NMHBIX CKolJeHni. Brina
JIM OPU 3TOM HEO6XONMMMOCTH YYMTHLIBATHL NepeMeilleHHe CKOIJIeHHs
3a BpeMs pacnpoCTpPaHeHUs CUT'HaJa, T.e. NOCHIIAThL CUTHAJ C ylpe-
KIeHHeM 1o yriy?

8.50. Ecim Benuuunbl A = 112 u B = 102 u3aMepeHbl ¢ TOYHO-
creio B 1%, TO ¢ Kakoil TOYHOCTBIO BEIYNCIeHa BenuuuHa (A — B)?

8.51. Ecau noJsioxkeHue crneKTPaJIbHON JIMHAM HA GOTOMIACTHHKE
u3MepseTcs ¢ ToyHocThio B 0,02 MM, To ¢ Kakoil TOYHOCTHIO MOXKHO
ONpeNeIuTh JIyYeByI0 CKOPOCTBb 3Be3[bl MO ee CMeKTpPy, CHATOMY C
nucnepcueii 1) 200A /MM n 2) 1A /mm ?

8.52. Bo ckosbKO pa3 yBeJIMYNUTCA YKCIIO 3Be3l Ha GOTONIaCTHH-
Ke MpHW yBeJIMYEHHMH dKCIo3uuuu B 2,5 pa3a’?

8.53. Ilns yBenu4eHUs YTJIOBOi pa3pelialolileit cmocoGHOCTH Ha-
Osnfonesu il ‘aCTPOHOMEI MHOT A MUCIOIb3YIOT METOM MOKPhITHUA MCTOY-
nukos JIyHoii. OueHuTe, Kakas yacThb HeGecHOl chepbl, B IPUHLKIE,
JIOCTYTIHA [UIA HAGIIOOeHUH 3>THM METONOM C MOBEPXHOCTH 3eMIIH.



Puc. 8.1. Komera I'annes.

8.54. Ha ¢ororpadun komern lNaymtes (puc. 8.1.), nosnydyeHHOI
B nekabpe 1985 r. B KpriMckoit acTpodu3suyeckoir obGcepBaTOPHUH,
BUOHBI KOPOTKHE YePTOYKM — CJIebl lepeMellleHUus Mo GpoTonjJacTHUH-
Ke m3obpaxkenuit 3Bean. KoppecnonneHT rasernl, onmy6iIuKoBaBlueit
3TOT CHHMOK, HamKMcall O HeM TakK: ~BpeMs. 3kcno3mumm — Lennrit
Yac, IO3TOMY M3-3a BpallleHHs 3eMJIU 3Be3Nbl MPEeBPATH/INCh B Yep-
TOYKM.” A BBl Kak HymaeTe?

8.55. B 1991 r. sAnoHcKH#l JOGHMTENb aCTPOHOMMHU, CHMMas BH-
neokaMepoit JIyHy, 3apuKCHPOBaJI TEMHYIO TOYKY, KOTOpas B Te4YeHue
HeCKOJTbKMX CeKyHIl Nepeceksa JIYyHHYIO NOBEepXHOCTh. ['aseTsl mpe-
MOJHECIIN 3TO KaK CEHCAINIO, yTBEPXKIas, YTO MPOM3OIUIIO OTKPEITHE
ruraiTckoro HJIO nHa okononyHHoit opbute: ”HIIO nmeer nuamerp
20 kM ¥ OBUXeTCA co cKkopocTbio 200 kM/c”. A BbI Kak lyMaeTe:
4yTO 3adUMKCUPOBaJia JIoOUTeNIbCKas Kamepa?

8.56. TymanHocT, OpnoHa npu BM3yaJIbHOM HaGJlIONeHUM B Te-
JlecKon KaxeTcs 6ecliBeTHOI, HO Ha IBeTHBIX oTOorpadusax oHa ume-



ACTPOHOMHUYECKHE IIPUBOPbBI H HABJIIOAEHUA 55

¢T Pa3HOUBETHYIO okpacky. Ilouemy?

8.57. B o6cepBaTopum paboTal Tesleckon ¢ O6HLEKTHBOM IUaMe-
rpoM 2 M. Ilpu skcnmo3unuu 20 MUH OH Mor poTorpadupoBaTh 3BE3IbI
j0 21™. 3aTeM coOpynuMIIN HOBBIl MHOrO3epKaJbHHIN TeJlecKoll, uMe-
oMt 06BeKTHB u3 6 3epkan mo 3 M auametrpoMm kKaxnoe. C Kakoii
JKCIo3uLueil Tenepb MOXHO choTorpadnpoBaTh 3TH XKe 3Be3Ohbl”?

8.58. IloyeMy ImHEM MOXHO NPOBOHUTH PAINOACTPOHOMHUYECKUE
HaOJIIOeHN A, a B ONTNYECKOM OMana3oHe Hellb3sa HabiionaTh HMYEro,
kpome Conunua?

~ A~~~ ? ~ A~ A



9. IBN2KEHVE KOCMMNYECKNX
TEJI

SAIJAYH
— O —

9.1. KocMuueckuit kopa6iab ONyCTHIICA Ha acTEPOUI JUAMETPOM
1 kM ¥ cpenHeit mwioTHocThIo 2,5 T/cM®. KocMOHaBTHI pemrmim o6b-

exaTb acTePOUI IO 3KBATOpPY Ha Besmexome 3a 2 4daca. CMoryT nau
OHM 3TO cIenaThb?

9.2. KoCMOHaBTHI BhICAIMIINCH HA acTepoun U CBsI3b C HUMHM IIpe-
pBaJiacChb. 3amacon KUCJIOpOoLa OOJIX)KHO MM XBAaTHUTBh Ha 2 gaca. Mo-
TYyT JM BUX TOBapHIII¥ Ha KOCMUYECKOM xopaﬁne obiieTeTh acTeponnu

3a 5TO BpeMsd B TOMCKaX CBOMX Ipy3eil, eCIM INIOTHOCTb acTepOouia
2,5 r/cm> ?

9.3. Onpeuenure BEICOTY OPOUTHI CITy THUKA CBA3M, HEIIOMBUKHO
BUCsIIEro B 3eHUTe Hal MOCKBOIA.

9.4. MoxeT 1 KOMeTa B TeYeHUe HOUM HAXOOUTHLCA BOIU3U Me-
puoMaHa HabJonarens?

9.5. Komera l'annes o6painaercs Bokpyr ConHua 3a 76 Jser, a
niaadera Hentyn 3a 165 ner. KTo u3 Hux 6onee ynaned ot Connua
B Touke adenns cpoeit op6uTh?

9.6. B pomane ZKrions Bepna "T'exTop CepBamak” omUChIBaeTCS
koMmeTa ['ataug ¢ paccrosuuem ot ConHua B adenun 820 MiIH KM

56
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¢ nepuonoM obpamienus 2 roga. Morna mu 61T Takas Komera?

9.7. Kak 3aBUCHUT CKOPOCTBH OpOMTAILHOIO ABUKEHUS TUIAHEThI
OT paguyca ee opouTHI?

9.8. Hayuynas 6a3a Ha NOBepXHOCTHU acTepouia. KocMoHaBTHI
urpaoT B @yT6OJ U, yOapUB MO MAYY CJIMIIKOM CHJBHO, COOOIMaAlOT
eMy CKOPOCTBH 4YyThb GoJibllle epBO KOCMUYECKOU IJIA 3TOrO acTepo-
nna. CraHeT nMu MAY UCKYCCTBEHHBIM CIYTHHKOM acrtepouna?

9.9. KakoB 6w11 661 mepwon cyTouyHoro BpaineHus Mepkypus,
ecsin OB ero op6uTa GhijIa COBEPLIEHHO KPYTJIOit?

9.10. Ilouemy IlnyToH BpalmaeTcs CHUHXPOHHO C obOpallleHneM
¢BOEro CIyTHHMKa XapoHa, a Nepuol BpallleHUs 3eMJIU CYIIECTBEHHO
Kopode JIYHHOTO Mecsna?

9.11. Iloyemy npu HabmomeHuu ¢ 3eMJiM ACTPOHOMBI HE CMOT-
M TOYHO ONpenesUTh Maccy BeHepnl TakuM ke cnocobGoM, Kak OHHU
OnpeneNsiiy Macchl GONBbUIMHCTBA NPYTUX MJaHeT?

9.12. [l 06bACHEHUS TOTO, CKOJb BEJIMKO PACCTOSHIE OT 3eMIIH
sio Conuua, no3t N'eGens B cBoeit ”CoxpoBuuHuLe” BOCNOIb30BAJIC
TAKUM IpUMepoM: " ApTuniepuct, Haxonsach Ha ConHue, HampaBJs-
Cl OPYOMAHBIA CHapsd Kak pa3 Ha Te6s. Twi B ucnyre y6eraews. Ho
He BoJIHyjics: Te6Ge Hedero CHellUTb, Thl MMeelllb elle MHOIo BpeMe-
1M, 4TO6HI u36exaTh cHapsana” (B. JIuTuman "BenukaHs ¥ Kapiuku
B Mupe umcen”, M., ®usmariur, 1959, c.17). Oupenenure, 3a Ka-
Koe BpeMs CHapsl, MYIIEHHEIA ¢ noBepxHocTH COJIHIA CO CKOPOCTHIO
5000 kM/4ac, npeomosieeT 3TOT NyTh?

9.13. OnpenenuTsb Maccy JIyHbl B equHULIIAX Macchl 3eMIId, ecliu
epBBIA MCKyccTBeHHBI cnyTHUK JIyHbl Jlyna- 10 obpaliaiics BOKpYT
lee ¢ mepuonoMm 2P58™ B npenenax BBHICOTBI HAJl €€ NIOBEPXHOCTHIO OT
361 no 1007 kM. Ipunste pannyc Jlyun Rc = 1737 kM.

9.14. Peineno HanpaBuTb pakeTy u3 CoJiHe4HO cucTeMBl K IeH-
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Tpy lanaktuku. C Kakoil CKOPOCTBHIO U B KaKOM HallpaBJICHUH ee
HYXHO 3aIlyCTUTh?

9.15. B cBsA3u ¢ KaTacTpodoif aMEPUKAHCKOTO KOCMUYECKOTO KO-
pabns Yeaaendacep, cmyuusuieiics B Hadasle 1986 r., HaMeyeHHBIe Ha
Mait 1986 r. 3anycku aBToMaTHdeckux cTaHuuii I'aauseo x HOmnure-
py u Yuaauc Kk nonspuuiM o6nactsM CoiHia GbLUJIM OTOOBHHYTHl Ha
13 Mmecsaues. IToyemy umenHo nHa 137

9.16. Ilpu B3pniBe CBepXHOBOI 3Be3fa copocusia 0o6OJIOUKY, Mac-
ca KoTopoil cocrasnsia 7T0% ee maccol no B3peiBa. CoxpaHHTCS JIN
IJIAHeTHas CMCTeMa BOKPYT OCTaTKa >Toil 3Be3nbl?

Puc. 9.1. PaBHonpaBHb! 14 nosoBuHkM opbuTh? 3anaua 9.19.

9.17. JlyHa cBOUM NPUIMBHBLIM BIWAHUEM TOPMO3UT CYTOYHOE
BpauleHue 3emiiu. Yepes HeCKOJIbKO MHJIJIMAPIOB JIeT UX BpallleHUe
CUHXpOHU3yeTcsa  3eMis 6yneT NOCTOSHHO NOBepHYTa K JIyHe omHoOit
cBOell CTOPOHOI (rak ke, kak JIyHa ceituac cMoTpuT Ha 3emiio).
[Ipu aTOM cunepuyeckuii TyHHBIN Mecsl, CTaHeT paBeH HbIHeIIHUM 36
cyTkaM. A xakoBa GyleT IpH 3TOM NPOOOKUTEIHHOCTh COJTHEYHBIX
cyTok Ha 3emue?
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9.18. IlpennosoxuM, YTO BOKPYT KaXKXIoi M3 3Be3n obpallaer-
s IIaHeTa C TaKoil e Maccoil u OpOMTaJILHRIM NepHOIOM, KakK Yy
IOnurepa. Onpemenure, y 3Be3l KaKoil MacCH jerde o6HapyXHThb
NpUCYTCTBHUE 3TO IJIaHETHI, €CJIM U3MepATh:
a) yrioBoe mepeMellleHHe 3Be3Nbl Ha HeGe,
6) u3MeHeHHe JIy4eBOil CKOPOCTH 3Be3MIhI.

9.19. DiINNTNYeCKyIo OpONTY KOMETH! pa3le/IMIN Ha JBe YacTH
npsaMoit JuHuel, mpoxonsme# depes Coanue (puc. 9.1.). Hokaxu-
Te, 4TO KOMeTa noJiy4yaeT paBHOe KOJIMYECTBO COJIHEYHOTO TellJla 3a
BpeMs OBMXKEHUsS IO KaXXOOi M3 3TUX ABYX YacTeil TPaeKTOPHUH.

9.20. Kakx M3MeHUTCs MPOOOJIKNTEIbLHOCTH roga Ha 3emie, Ko-
rna ConHite IpeBpaTUTCA B GestbIfl Kapiauk ¢ Maccoit My p = 0,6 My?

9.21. Tpu 3Be3nnl ONMHAKOBON Macchl 06pa3yloT PaBHOCTOPOH-
HUM TPEyTrOIBLHUK CO CTOPOHO# L M OBMXKYTCA BOKPYT 0bllero ueHTpa
Macc mo Kpyrosoit op6ute ¢ nepuonoM P (puc. 9.2.). Haiitu Macch
3Be3n.

Puc. 9.2.

Onpenenure
Macchl 3Be3[.
Bamava 9.21.

9.22. ¥ Anbraupa (o Opna) ronuunslit napautake = = 0, 198",
co6cTBeHHOoe npukenue pu = 0,658” nyuyepas ckopocts V, = —26
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kM/c u 6ieck m = 0,89. Korna u Ha Kakoe HaMeHblllee pacCTOAHUE
Anvraup c6ansntcsa ¢ ConHueM u kakuM GymeT Torma ero Gmeck?

9.23. Kak MoXHO I0oKa3aTh, 4To CosHIle BMeCTe ¢ OKPYKaIOUIHu-
MM 3Be3JiaMM oGpalaeTcs BOKpyTr neHTpa lamakTuxu?

9.24. OnpenenuTh CKOPOCTh BO3MOXHOTO CTOJKHOBEHUSA KOCMU-
yeckoro kopa6ums, jersamiero k KOnurepy, ¢ MEeTEOPUTHEIM TeJIOM B
nosice actepousioB. CYUTATH, YTO KOPABIIb METHT IO NIPAMO#A OT 3eM-
au K IOnuTepy ¢ BRIKITIOUEHHRIM OBHUTATEJIEM.

9.25. Ilycts ConHile obpaltaeTcss BOKpPYT lleHTpa ['amakTUku mo
KpyroBsoit opbute pammyca R, = 10 xnk co ckopocthio V, = 250
kM/c. Tlonaras Bcio maccy anaktuku (Mg) cocpemoTodeHHol B ee
HeHTpe, ONpeneuTh 3Hauenue Mg, a Takke HATH IUIMHY TFaJaKTH-
yeckoro rona (T.e. nepuon o6pariesus CoiHLA) U MHHUMAJIBHYIO
CKOPOCTb, KOTOPYIO HYXXHO COOOLIUTH paKeTe, YTOOHI OHa MOTJa NO-
KMHYTH ['amakTuky.

9.26. C kakKoil CTOpOHBI 3eMJIM - C IHEBHOW WJIM HOYHOM, IHEpTe-
THYECKM BBLITOOHO 3allyCKaThb pakeTy K Mepkypuio?

9.27. KocMuyecknit kopabipb 3anyilueH TakuM obpa3oM, 4YToO,
OCBOGONUBIINCH OT 3€MHOro NPUTSAXKEHUs, OH HayaJ cBOOGOHHO Ia-
nath Ha CosiHle mpakTudecku 1Mo npsamoit jguauu. CKoabKo nHei
NMPOMJIMTCA 3TO MajgeHue?

9.28. Tpu 3Be3mbl ¢ ONMHAKOBHIMEH MaccaMu M HaxomsATcs Ha
OO HOM HpﬂMOﬁ U OBHXKYTCA TAaK, YTO ONHA U3 HUX HAXOOUTCA B LIEH-
TPe OKPYXHOCTH, MO KOTOPOil nBuxkyTcs nBe npyrue. Omnpenennts
nepuon obpallleHuns.

9.29. C KakKoif CKOPOCTBIO ¥ B KAKOM HAIPaB/IEeHNH IOJKHA CTap-
TOBAaTh C 3eMJM pakeTa, 4ToOn ynacTb Ha ConHie?

9.30. B ¢anTacTtuyeckom pomane A.PynnGepra “llyTemecTrBue
Ha 3emmp” (AnmMa-Ara,”Kasaxcran”, 1987) kopons niaaHeTh JIIoHKC



JIBU>KEHUE KOCMUYECKHUX TEJI 61

'OBOPUT MOGEXIEHHEIM COMEpHMKaM ¢ MmiIaHeThl Puxkat: Y mapyio
BaM MHMpP TOJIbLKO Ha TOM YCJIOBMH, YTO KaXXIblil AeBATHI# rong Pukat
OyOeT MOChLIATHL CeMb (JIAarOpOOHEIX HEeB M CeMb GJIaropomHBIX IOHO-
et Ha JI1oHKC ... DTHX O€eB U IOHOIIER I HaMepeH NIPUHOCUTH B XKEPT-
By Taypycy... Kaxnoe nonHonyHue onHa ioHas XHU3Hb 6JIarOpPOIHOTO
PUK3TAHNHA GyNeT NPUHOCUTHLCS B XePTBY UYYIOBUIIy Ha pacTep3a-
uue.” Bompoc: MoxeT M B OeCTBUTENIBHOCTH NIPOOOIXKUTEIBHOCTh
JIYHHOTO Mecsilla OhITh TaK CBA3aHa C NMPONOJIXKMTEJBHOCTTIO rona,
KaK Ha miaHeTe JIroHkc?

Puc. 9.3. Yto craner ¢ ConHeunonn cucreMoir?

9.31. Eciu 66 ConHlle BOPYT HCYe3II0 (pnc. 9.3.), TO 4YTO NpoO-
uzouno 61 ¢ CotHeuHoR cucTemoit?

9.32. MoOXHO JM BBICTPENIOM U3 NYUIKM C MOBEPXHOCTH 3eMin
locnaTe annapaT Ha JIyny? Ha Mapc? Ha op6uty UC3? Ha Conn-
e?

9.33. B kakoM ciy4yae 3aTpaThl 3HEPruM MeHbllle: NPHU 3alycKe
KOCMHYECKOTro almnapaTa ¢ MOMOIIbI paKeThl WJIU U3 mMymrku?

9.34. Ha6nonas komeTry B6sin3u CosHI @, aCTPOHOMEI ONpeIeIu-
‘In, 4yTO ee opbuTa - runepGona. IlomkKHa U 3Ta KOMeTa HaBCerna
NokuHYTh ConHedHyIO0 cucTeMy?
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9.35. BciomauTe "Manenskoro mpunua” A. ge CenT-Ok3i00€pH.
Korpa IIpuHI nmocelnay pa3Hble yIUBUTENbHbBE MJaHeThl, OH MOGHI-
BaJI M Ha niaHeTe PoHapIINKa, KOTOpas ~IejlaeT MOJHEIK 0GOPOT 3a
onHy MuHyTYy”. OlleHNTe IIIOTHOCTD 3TOH miaHeTnl. Kakomy kiaccy
HeGeCHEIX OGBEKTOB OHAa MOXKET NPUHAIJIEeXKATH?

Puc. 9.4. Yo npousoiiger co cnyraukom? 3amaya 9.40.

9.36. BuiuynciuTe, Ha KAKOM PACCTOAHMU OT 3e€MJIU HAXOOHUTCH
TOYKa, B KOTOPO# npuTskedne 3emuu u JIyns onuHakoBul. [IpuMuTe
paccTosHNEe MeXIy HUMU paBHBIM 60 pamuycam 3eMin, a OTHOLLIEHNE
Macc 1:81. MoxeT 1 KocMUYecKuii KopabJiib 3aBUCHYTh B 3TOIl TOYKE
6e3 nBuxeHud?

9.37. C kakoit ckopocThlo Bpainajoch 6u1 CoisHlle, eciiu Gul B
HeM GBI 3aKJ/II0YEeH BeCh MOMeHT uMnyibca ConHe4Ho#ll cucTeMul?

9.38. Hackosnbko cuiibHO M3MeHUnach 6n1 ¢popma CosHua, ecnm
6Gbl MPOU3OIIIO TO, YTO ONUCAHO B Npensuiaylei 3amgaye?
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9.39. Ecan 661 MeTeOpUTHl Bcerga TOJBKO OOTOHIM 3eMiio B
ee IBMXXEHUU Mo opbuTe, To HabmionaJjJock Gbl ABJIEHHE METEOPOB BO
BTOpPOIi NTOJIOBUHE HO4YM?

9.40. C 6Gopra UC3, obpaiaiouierocs no Kpyrosoil 3KBaTOpH-
aJIbHOW Oop6uTe, MPOTAHYIN Ha 3eMJII0 HEBECOMBIN KaHAT M 3aKpelu-
1M ero KoHel Ha 3kBarope (puc. 9.4.). KakoBa 6ymeT mocie 3Toro
cynbba cnyTHuKa?

9.41. OueHuTe MACHMAJIBLHYIO U MHUHMMAaJIBHYIO CKOPOCTH BXOona
MeTeopuTa B arMocdhepy 3emnn. Ha cko/bKO 3Be3IHBIX BEIMYUH MO-
/KeT pa3nuyaThbCsa APKOCTh METEOPOB OT YacTHUIll ONMHAKOBOH MacChl,
BJIETAIOIIUX C TAKMMH CKOPOCTAMHU?

9.42. UC3 3anyuieH Ha noaspHyio op6uty. BoamoxHo nu, 4To-
Obl ero op6uTa CoBceM He ocBewalachk ColHLEM, ocBelllajach HAIoO-
JIOBUHY WJIN TOJIHOCTbIO?

9.43. Muunap uMeeT pagualbHyIO CKOPOCTb -9 KM/c, co6CTBeH-
noe mnsmxkenue 0,13"”/ron m nmapannakc 0,038”. KaxkoBa ero mpo-
cTpaHcTBeHHas ckopocTh? Yepes kakoe BpeMs OH ynajiurcs Ha 1°
ot Anbkopa?

9.44. Brl HenOOBMXXHO BUCHTE B IeHTpe chepudecKoit opGuTaib-
Hoit craHuuu nuamerpoM 20 M, a B pyKax y Bac pe3MHOBHI# MAY, Mac-
ca kotoporo B 1000 pa3 MeHblile Ballleifi COGCTBEHHOI MacChl. 3a Ka-
Koe MUHMMAJIbHOE BPEMSA C €O NOMOIIBIO Bhl MOXKeTe NJOCTHYb CTEeHKHU
CTAHUMH, €C/IM CKOPOCTH BhIlLIero 6poeka 10 m/c ?

9.45. UcKkyccTBeHHBIN cy THUK OGpaliascs 1o reoCTalMOHAPHOR
opbuTe. 3aTeM ero nepepBeny Ha KPYyroBYIO 3KBATOPHAIILHYIO OpPOUTY
BnBoe Gonbliero paguyca. Kak yacTo oH Temepb mepecekaeT MepH-
JlnaH HeITOOBMKHOrO 3eMHOro Habmiomarens?

9.46. B nBoifHO# 3Be3ne KaXIOblif KOMIOHEHT UMeeT Maccy 2Mg,
4 OHM OBUXKYTCA MO KpYTroBoil opbuTe Ha paccTOAHUM 1 a.e. Apyr oT
lipyra. KakoBa MakcuMaJibHasf pa3HOCTh UX JIYy4YEBHIX CKOpOCTeil mis
HaGmionaTess Ha 3eMie, eClIM HaKJIOHeHWe OpGHTaJILHON NMJIOCKOCTH
'roit cucremul (i) pasno: a) 0°, 6) 90°, B) 45°7



10. KOCMMN4YECKMWE
 IOKCIIEOIIN 1 ITPUPOIIA
INTAHET

SAIIAYHU
B

10.1. Kocmuyecknit kopabnb nokuuyn CoJIHEYHYIO CHCTEMY CO
ckopocTeio 30 kM/c B HanpaBiicHuM Ha ueHTp [amakTuxku. Yepes
CKOJIBKO JIeT OH HOCTHUIHET rajlakK TUYeCcKoro mnesHtpa’?

10.2. Boxkpyr 3emuiu nBHUXKeTCS MHOTO BHRILUEOIIUX U3 CTPOS
UC3, xoToprie MpencTaBisIOT ONACHOCTh I GyHKIHMOHMPYIOIINX
CMy THUKOB M KocMoHaBToB. lIpensioxkure cnocoG ynajeHus ¢ opGu-
Tbl MepTBHIX UC3.

10.3. Kakyio BricoTy Mor 6bl HpeofosieTh INPLITYH € 1U€CTOM Ha
Jlyne?

10.4. AMepuKaHCKHUe aCTPOHABTHI, paboTaBllINe Ha OPGH TATBEHOR
cranuni Ckatins6 (1973 r.), 3aHnMannck 6eroM o BHyTpPeHHel Io-
BEPXHOCTHU CTAaHLUUM, NpPEICTABISABLUIEH LUIUHIP, IMaMeTPOM OKOJIO
6 M. C Kakoif CKOpPOCTBIO HYXHO GeXaThb B TaKUX YCIOBHAX, YTO-
Obl OLIYTHTH 3eMHYIO cuiay TsxkecTu? Kak mpu 3ToM mosmkHa 6GbITh
OpPUEeHTUpPOBaHA CTaHUMUA?

10.5. CKONbKO BpeMeHHM HAIO 3aTpPaTUTh KOCMHYECKOMY KOpa-
6110, JieTALIEeMY €O ckopocThio 30 kM/c, YTOGLI MOCTUYD G Kaiei
k Connuy 3Be3mnl Ilpokcuma KenTtaspa, napannakc kotopoii 0, 76”7
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10.6. IlomsereB K He3HAKOMOWM IIaHeTe, KOCMUYECKHH Kopabiib
Hepeles Ha HU3KYIO KPYroBylo op6uty. CMOryT JIM KOCMOHAaBTHI,
NOJIB3YACH TOJBKO YacaMM, OIpeNesuTh CPeIHIOI IIOTHOCTH Bellle-
cTBa mwiadets (puc. 10.1)?

1\
Puc. 10.1. Kak nsmMepuTh NJIOTHOCTH C MOMOLILIO 4acoB?

10.7. IoyeMy MIOTHOCTH YKCJIa KPATEPOB Ha NOBEPXHOCTH TaJIy-

NMeeBRIX cnyTHUKOB IOnuTepa MoHoTOHHO BodpacTaeT oT Mo x Kan-
nucro?

10.8. MoxHo 11 HabnogaTh MeTeophl Ha Mepkypun? A ymactcs
11 OGHAPYXHUTh Ha €ro MOBEPXHOCTH METEOPUTHI?

10.9. Ha xaxkux Tenax CosiHedHON cHCTeMbl OGHApYXKeHa BYJIKa-
HUYyecKas OeSTEeJIbHOCTh?

3—296
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10.10. IloyeMmy nepBoe BpeMs TOCJIe NPH3EMICHUS KOCMOHABTHI
cnAT 6e3 momyuiek? '

10.11. AMepHKaHCKHE aCTPOHAaBTH Ha OpPOMTAJILHON CTaHUMU
Cxatia36 B 4achl OTOBKIXa NEITAJINCH Pa3BlIeKaThca GpocaHneM B Mu-
LIeHb OIlePeHHEIX HPOTHKOB C IIPMCOCKOH, HO M3 3TOro HUYEro He
Buinio. Iloyemy?

10.12. Ha 3emne mocTtaToYHo HeGOJIBUION MCKPHI, YTOGHI ra3
MeTaH BCIBIXHYJ M OhicTpo cropen. IlodeMy e Ha »mnuTepe, rie
IIPOMCXONAT MOIIHEIE 3jIeKTPUYeCKHe pa3psAdkl, MeTaH B aTMochepe
CyIIecTByeT U He cropaer?

10.13. KocMoHaBTH Ha Mapce peniwiu corperbcs y KocTpa. Y
HUX eCTh BeIpO KePOCHHA, TEPMUTHEIN MaKeT, NepeBsAHHEIE AIIUKH.
Yro BH MOCOBETYeTe MM HCNOJb30BaTh B KadeCcTBe TOILJIMBa’ '

10.14. Ha Benepe cToap nioTHas 0671a4YHOCTH, YTO C IIOBEPXHO-
CTH HUKOrma He BUOHH 3Be3nul ¥ ConHue. Kak Xe oTAMYUTEH OeHBb
OoT HOYM?

10.15. YKaXXuTe KpaTKO, KaKHe HOBEIe BO3MOXXHOCTH JaeT acTpo-
nomMuu npumenenue MC3 u MexnimaHeTHHIX Kopabileii.

10.16. I'nme yesopexy Jierde mjaBaTh B Bole: Ha 3eMJle UM Ha
Jlyue?

10.17. Ha 3emie cBeya roput 2 yaca. CKOJBKO YacoB OHa ke
6ynmeT ropets Ha 6opTy MC3?

10.18. Ilo omHo#i KpyroBoit opGuTe Ha HEKOTOPOM PacCCTOSHMH
Opyr OT Opyra OBUXYTcA nsa muinotupyemux UC3. Yro momxkeH
NpeANpMHATH NWIOT 3aHEero ammapaTa, 4To6bl HOTHATh Nepemuuii?
KakoBo MMHUMaJILHOE YMCIIO KOpPeKIHii?

10.19. Cranuus Mapc-3 umeer nepuon obpaiueHus 12 cyrt
MEHMMaJlbHOe paccTosHMe oT leHTpa Mapca 5000 kM. Yemy paBHO
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Hauboabllee YiaaJieHue CTAaHIMMU OT NMOBEPXHOCTH Mapca,?

10.20. [IBuraTens paKeThl MOXeT pPa3BUBATh TAT'Y, B TOYHOCTH
paBHYIO BeCy paKeThl. MoOXHO /M 3amyCTHTh TaKylo pakeTy B KOc-
smoc?

i

10.21. Ilo coBpeMeHHEIM IpeNcTaBIeHUAM Boma Ha Mapce, ecin
OHa TaM BOOOlIle eCTh, COCPENOTOYEHa B CJIoe BEYHOH Mep3JIOTHI K B
nonspHux rankax. Ilouemy ke Ha Mapce HeT OTKPHITHIX BOIIOEMOB
¢ XKUOKOH BOHNOI HaXe B TPONMUYECKUX OGJIACTAX, T'lle TeMIlepaTypa
nonHuMaeTrcs Bhiue 0°C?

10.22. 12 anpens 1961 r. FO.A.I'arapus crapToBay ¢ KOCMOLPO-
mMa baiikonyp Ha kopabGie Bocmox. Kopa6nb nBuraics mo opbure
UC3 ¢ nepuonom 1,5 yaca M, COBEPIIUB ONUH OGOPOT, IPH3EMITHIICH.
B xakoM MecTe OH coBepLINJ MOCAOKy IO oTHouIeHUIo K BaiikoHypy?

10.23. [IIpencraBTe ce6f Ha KOCMUYECKOM Kopabie, obGparma-
IOlIeMcss BOKPYr HEeM3BEeCTHOH NJIaHeTHl Hal JIMHUMeH TepMHMHaTOpa.
Kak, uMes 4yachl M onTHYecKMe WHCTPYMEHTHI, ONpPeNeINTh Mepuomn
obpareHus kopabua?

10.24. Kak »kuTenu BeHephl B yCIOBUAX CIIOUIHON OGIa4YHOCTH
MorM 6Bl opeeMTh NPONOIXKUTEIBHOCTD roga?

10.25. Kak opueHTHpOBaTbhCA HAa BeHepe mo cToponam cBera?

10.26. MexmiaHeTHHI KOCMWYECKUH# KOpaGab BRIBeNeH Ha Mpo-
MeXyTOYHYIO op6uTy BoKpyr 3eMian. B kakoif Touke OpGHTHI BEHI-

l'OnHee BKJIIOYMTH IBUIaTeNH IJIA Pa3roOHa OO BTOPOH KOCMHUYECKOWH
CkopocTn?

10.27. CxBo3b 3eMHOil IIap DpOpHITa IIaxTa. Kak, HCIonb3ys
’Ty HIaXTy, MOXKHO 3allyCKaTh pakeThl B kocMoc? KakoBa npu aTom
"Konomusa tomnuba’? Kakywo ¢popMy HOMKHaA MMeTh LIaxTa, €CIU ee
ocTpounu Mexny:

3*
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1) CesepuniM u FOKHEIM nomocaMu;
2) AuaMeTpaJibHO NPOTHBOMOJOXKHEIME TOYKaMM Ha 3KBaTope?

Puc. 10.2.
CkBO3b HIAXTY
— B KocMoc!

10.28. KakoBa moyikHa 6Guuia GBI GHITH JJIMHA NYIIKM B poMaHe
2Kiwons Bepha "U3 nymxu Ha JIlyHYy”, 4TOOHR NIyTellleCTBEHHUKH HC-
NEITAJIM NP BREICTpese yckopeHue He Gosee 1097 Bo ckonbko pa3s
YBEJIMYUTCS BecC YeJIOBeKa BO BpeMs BhIcTpeia?

10.29. PemieHo upeBpaTHTh Hallly 3eMII0 B THTaAHTCKMI KOCMU-
4YyeckUif Kopabyib. MOXHO JIM MCIOJIB30BaTh IS 3TOH IleJIM COBpe-
MeHHbIe XUMUYeCcKHe paKeTHHIe OBUTATENN?

10.30. IloyeMmMy pakeTHOe TOIIIMBO HOJIXKHO MMeTh KaK MOXHO
GOJILLIYIO TENJIOTY CropaHmus’?

10.31. Ilpeanonaraercs B KayecTBe ropioyero IJIs paKeThl UC-
NMOJIb30BaTh BOMY: CHadalla 3JIeKTPOTOKOM pa3jilaraTh e€e Ha BOIOPOL
M KUCJIOPON, a 3aTeM CMelIUBATh NOJy4YeHHhIe ra3nl U 06pa3oBaBIlLy-
focs "TrpeMydylo cMech” HOMKMIaTh B pakeTHOM ABurareie. QueHn-
Te 3TOT NMPOEKT.
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10.32. Tpoe oOMHAKOBBIX MasTHUKOBRIX YaCOB IIOMECTHIIN:
a) Ha 3emure;
6) Ha JlyHa B BO3LYIUHON cpene;
B) Ha Jlyne B BakyyMe.
Kakue u3 Hux O6ynyT uaTu ObicTpee, a Kakue - MeJJIeHHee OCTaJlIb-
HBEIX?

10.33. ACTpPOHOMEI, OCYIIECTBJIAIOIINE COJHEYHEIH NMaTpyIb Ha
3emile, BUOAT BCOBIIKY Ha ColHIle OMHOBPEMEHHO C KOCMOHABTa-
MM, HaGIIONAIOIIMMA 32 COJIHEYHOM MOBepXHOCThIO. B ueM e Torpa
CMBICJI CJIIY>XOBI COJIHEYHRIX BCIIBIIIEK, CO3NAaHHOW CIelMaJIbHO s
HpenynpeXxaeHus KOCMOHaBTOB 06 omacHocTu?

10.34. PakeTa BepTHKAJIbHO yOAJIAETCA OT 3eMJIH C TOCTOAHHBIM
ycKopeHueM g = 9,8 M/ c?. Kak MeHseTca Bec Tell B pakeTe II0 Mepe
ynajgeHus ee oT 3emuu?

10.35. Ilpenmomoxxum, cBoiicTBa 3eMHO#l aTMocdepbl U3MEHH-
JIMCh TaK, YTO OHA CTaJIa OTPAXKATh BUNUMBIA CBeT U CBOGOIHO MpO-
nyckaTh mHPpakpacHoe u3nydenue. Kak wuaMmeHusach GHl IpH 3TOM
TeMInepaTypa 3eMHoll nmoBepxHocTu? I['me m xorma Ha 3emiie BO3HH-
KaloT nomobHble yciaoBus?

~ A~ A~ ? ~ A~ A



11. ACTPOPHN3NKA

3AIIAYHA

— o —

11.1. AcTpoHoMaM M3BECTHEI KOMETHI, IpojleTaBIlIKe Ha PacCTo-
auuu 1-2 pamuyca Connua ot ero nmoBepxHoctu. IloueMy xe oHM He
HCIIapHJINCH B COTHEYHON KOPOHe, TeMIlepaTypa KOTOPOii IIPeBLILIaeT
MUJIJIMOH TrpanycoB?

11.2. IIpennonaraioT, 4yTo, Kak 4 3emis, JlyHa umena xorma-
To aTMochepy. HeMm o6biACHUTDH, 4TO JIyHa notepsuia arMmocdepy, a
3emus - ner?

11.3. Ha MecTe B3pmuIBa cBepxHOBoit 1987 r. B Bonbiiom Maren-
naHoBoM O6iake 611 O6HApYK€EH ONTHYECKUA MyJbcap C MEepHONOM
0,002 c. Tonaras, 4To HEBO3MOXKHO IBMKEHHMe CO CKOPOCTBIO 6obille
CKODOCTH CBeTa, OlleHuTe pa3Mmep nyiabcapa. K kakoMy kitaccy 3Be3n
OPUHAMJIEXAT 3TOT KOMNAKTHHIA 06bekT?

3ameuyaHue: 3Ta 3anada 6Gblila NpensioXkeHa Ha onuMmnunane 1989 r., xo-
raa y acTpodM3uKoB 6bljla MOJIHAS yBEPEHHOCTH B CHEJIAHHOM OTKPLITHUH.
OnHako mosxe OTKPHITHE HOBOPOXIEHHOIO IyJibcapa He IOATBEPAMJIOCH:
NpUYNHA MEPEMEHHOCTH ONTHUYECKOTO CUrHaJIa O6HAapy KMIIach B BHICOKOYa-
CTOTHBIX HaBOAKAaX Ha 3JIeKTpPOHHEIe 6JIoku Tenreckona. OaHako B cepeauHe
1994 r. BHOBb NOABMJIMChH COOOLIEHKHA, MOATBEPXKAAIOIIUE CoeJIaHHOE paHee
oTkpbiTe. Ho 60/ILIIMHCTBO cel{UaJINCTOB OTHOCUTCA K 3TUM coObIIeHn-
AM C COMHEHMEM M CYUTAET, YTO HUKAKNX NMPU3HAKOB KOMMAKTHOIro o6bekTa
Ha MecTe B3pbiBa cBepxHoBoii B BMO mnoka HaliTu He ynanocs. BeposTHo,
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B 6nmxkaiilllee BpeMs 3TOT BONPOC pa3pelliuTCs pe3ylbTaTaMM HOBBIX Ha-
[3;4%Y:(0%0% 8

TeM He MeHee, MpenoxeHHas 3aladya UMeeT CMBICII, U PellleHUe ee BIOoJI-
He KOppeKTHo. Boiee Toro, cTonp 6picTphle MyIbcapbl AEMCTBUATENBHO CY-
LIeCTBYIOT M IpeAcTaBIAIOT OrPOMHBIN MHTeEpeC NJis aCTPOPU3MKOB.

11.4. IIpn HabNONEHUU PAONONYIBCAPOB OGHAPYXUJIM, YTO HH-
TEepBaJIBl MEXIOY MX UMIYJbCaMU NEPUOOUYECKN U3IMEHAIOTCH, IIPU-
YyeM IJis BCeX IYJIbCApOB 3TOT IlepHON OOUHAKOB M B TOYHOCTHU pa-
BE€H OOHOMY 3Be3mHoMy rony. OO6bsacuure 310 sBieHue. OleHuTe,
HACKOIIBKO MEHSeTCSA MHTepBaJl MeXIy HMMIYJbCcaMM y IyJbcapa B
Kpa6oBunnoit Tymannoctu (P, = 0,033 c). B xakom Mecsiue y 3TOro
nyJIbcapa IepHOI MMUHMMaJIEH?

11.5. Ilynbcap, u3nyvaoluii MMOYJIbBCEI CO CTPOTO OOMHAKO-
BOl MepUONUYHOCTHIO, IBUXKETCA PABHOMEPHO M NPSAMOJMHEHHO OT-
HOCUTeNbHO HabmiomaTensa. [lokaxmnTe, 4To HablIOdaeMEIil MHTepP-
BaJI MeXHy ero uMmiyiabcaMu OymeT nubo Bo3pacTaTh CO BpeMeHeM,
1160 ocTaBaThCs MOCTOAHHEIM HE3aBUCHMMO OT TOroO, ¢ KaKOi CKOpO-
CTHIO M B KAKOM HallpaBJIEHHH OBMXKeTCA myibcap. IBuxenne 3emian
B ConHeuHOM cHcTeMe He YYUTHIBATL.

11.6. CyuiecTByeT npeAnosoXeHne, YTO NePNOANYHOCTh aKTUB-
HocTH CosIHUa CBA3aHa C IPUIMBHLEIM BO3OeCTBUEM Ha HEro IJIaHeT.
Han6onpiee npunuBHoe Bausune CoJIHIle HCIBITEIBAE€T CO CTOPOHKI
Onurepa u Benepri. Onpenenure, 4epes Kkakoil IpoMexXyTOK BpeMe-
HM Ha COJIHEYHOHl IIOBEPXHOCTHU NMOBTOPAIOTCSA NPWJIMBEI MaKCHMaJlb-
HOM BBICOTHI. DBJIM30K JIM 3TOT NPOMEXYTOK BPEMEHM K NPOLOJIKH-
TeJIbHOCTHU IIUKJIA COJIHEYHON aKTUBHOCTH?

11.7. IInoTHoe 06s1aYKO MeXK3BEe3MHOrO ra3a MCIyCcKaeT Iepe-
MeHHOe Ma3epHoe U3lIydeHue Moiuekynn ruapokcuna (OH) sa Bonue
A = 18 cM. OueHUTe MaKCHMAJIBHYIO NMPOTSAXEHHOCTh O6JIACTH M3-
JIy4YeHU s, €CJIM ero BapUallMy MPOUCXOOAT C XapaKTepPHbLIM BpeMeHeM
5 MUH.
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11.8. Iloyemy nns HaGuomeHHs MEX3Be3MHEIX JIMHHUI IOTJIOINIe-
HUsA OGOJIBIIMHCTBA XMMUUYECKNX 3JIeMEeHTOB HYXeH YyIbTpaduoieTo-
BBIJf KOCMMYECKHH TelIeCKOll, TOra KaK JIMHUM MOIJIOHIEHNSA 3TUX XKe
3JIeMeHTOB, HO HaxXoOAlUXcsi B aTMocdepax 3Be3d, MOXKHO U3ydYaTh
IIpY MOMOIUM OGLIYHOTO ONTHYECKOTO Ha3eMHOTO TejlecKoma?

11.9. Kak acTPOHOME pa3iiM4yaloT ropsyue 3Be3Ibl, IOKPACHEB-
1I¥e B pe3yJabTaTe MeX3Be3[HOro IOIJIOILEHUsA CBeTa, U HelCTBH-
TeJIbHO KPaCHbIe XOJIOOHEIE 3Be3bl?

11.10. B cﬁeKTpax HOPMAJILHEIX 3Be3[l BUOHEI IMHUN IOTrJIoLle-
HHUS, IOTOMY YTO OTHOCUTEJILHO XOJIOOHHIHA ra3 aTMocdephl 3Be3Onl
3KpaHUpYeT ee GoJiee ropsune Heagpa. A YTO B TAKOM ClIy4dae MOXHO
CKa3aThb O CTPOEHUH 3Be3]l], B CIeKTpPaX KOTOPBLIX BHIHBLI IMUCCUOH-
Hble JIMHUH, T.e. JUHUU H3JIydeHHs?

11.11. IIpenmonoxkuM, 4YTO XHUMHUUYECKHe 3J€MEHTHI Xeje3o U
KaJIbIMH MMeIOT CIeKTPpaJibHYIO JUHMIO C COBIaalolliei QJIMHONA BOJI-
Hbl. Kak BHI onpenenuTe, Kakoil U3 3THX 3JI€MEHTOB NPHMCYyTCTBYET
B aTMocdepe 3Be3nnl, ecid o6HApYXHUTe B ee CIIEKTpe 3Ty JIMHHUIO?

11.12. IIBe raakTHKHU, NOXOXHe HA HAlly, CTOJIKHYJNCh CO CKO-
poctbio 1000 kM/c. OueHuTe, CKOJBLKO 3Be3ll IIPH 3TOM CTOJIKHETCS
opyr ¢ npyrom? :

11.13. ”]JIBop cocena Bcerna 3eijieHee” - TIIaCUT aHTJVIMACKas IO-
ciopuiia. CrnpaBemyiMBo JIM 3TO HabI/lIoneHHMe, M eCIM a, TO Kakue
TMPpUYNHBI, ITOMHMMO OGLIKHOBEHHOM 3aBUCTH, MOIJIM Ohl ero obbsc-
HuTh? C kakuM siBieHneM Ha moBepxHocT CosiHUa Bhl BHOeTe aHa-
soru?

11.14. HaGaromeHus yKa3BIBAaIOT, YTO CBeT 3Be3dbi, HOKPHITOM
konbluoM CaTypHa, ociaGeBaeT MPUMEPHO Ha 1™ |, a TOJNIIMHA KOJel
He npeBhiuaeT 3 kM. OUeHUTe MO 3TUM NAHHBIM KaK 4acTO U C KaKo#
CKOPOCTHIO CTAJIKUBAIOTCA MEXIY co6oif 4acCTHIEI KOJbUa?
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11.15. Kak moka3aTs, 4TO 3Be3Ohl CBETATCA CaMU, a IJIAHETH
CBETAT OTPaXXEeHHBLIM CBETOM?

11.16. Brueck HoBo#l 3Be3nnl, BCOLIXHYBlIell B co3Besnuu JleGe-
as 29 aBrycta 1975 r., yBeauuuicsa ¢ 21™ mo 2™. B cnekTpe 3Toi
3Be3Ikl JIMHUSA BoOopoda C OJINHOH BOJIHBI 4861A 6muta cMernena
cMHeMy KOHIy cmekTpa Ha 41A. OmpemenuTs, Bo ckonbko pa3 yBe-
JNYUIAcCh NP BCIEIIIKE CBETHMOCTDb 3Be3Ibl M C KaKO#l CKOPOCTHIO
6nl1a cOpolreHa o6osIouKa.

11.17. CymrecTByeT aM CBA3b MeXAY NJaHeTAPHEIMM TYyMaHHO-
CTSAMM U IJIaHeTaMu?

11.18. Acreponn mBukeTcs no op6ute Bokpyr ConHna u Bpa-
lIaeTCA BOKPYT CBoeil ocu B TOM Xe HanpaBieHuu. Kak usMmeHseTcs
panuyc ero op6uTH nox HedcTBUEM 3JIEKTPOMArHUTHOTO M3JIY4YeHUH,
MaJalolero Ha IOBEPXHOCTh acTepOMIa M HNOKMaalollero ee?

11.19. TeMnepaT‘ypa B ueHrpe Connua 15 mau K u Tam npore-
KaloT TepMosnepHhle peakuuu. Ilouemy xe y 6enoro xapnuka Cupu-
yc B, TreMnepaTypa BHYTpHU KoToporo ouneHuBaercs B 40 mun K, atn
peakIUH He MPOTEKAIT?

11.20. B nameit ['anakTuke 3Be3ga clmekTpaJbHOro Kiacca B
poxxpmaeTrcsa B cpeqHeM pa3 B 50 ser. CKOJNBKO TakKMX 3Be3l ceifyac
B ['anmakTuke, eCiM NPOOO/IXKHUTEIBHOCTH KXU3HU NOOOGHON 3Be3mhl
okoJsio 10 set?

11.21., ConHeyHHl BeTep COCTOMT M3 NPOTOHOB, JETAILIUX CO
ckopocThio 300 KM/C 1 3aIIOHAIOLIMX B pailoHe 3eMHOI OPGUTHI MeX-
lJlaHeTHOe MPOCTPAHCTBO B KonudecTse 10 yacTuun Ha 1 cm>. C ka-
Kot cuioit maBuUT 3TOoT “BeTep” Ha Jlyny? Macca npoTtona m, =
,6 x 1072* r.

11.22. Kakue HabGniogaTeJlbHble JaHHbIE TPOTHBOpeYaT yTBep-
KIOEHUI0O O TOM, YTO MCTOYHMKOM 3HEPTruy 3Be3ld sABJIAeTCsA pacnaj
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PaIMOaKTHBHEIX 3JIeMEeHTOB?

11.23. VY kakoii u3 OByX 3Be3[ OOMHAKOBOIO CIEKTPaJIbLHOTO
KJacca 6oibllle TeMIlepaTypa IIOBEPXHOCTH - y THI'aHTa WU y Kap-
nuka?

11.24. YrioBoit paiMep 3JUIANTHYecKoi rasakTukm d = 3/, a
JUHHUA HOTJoIIeHus Bomopona Hj B ee cmekTpe uMeeT JIMHY BOJI-
Hel A = 4866A u mmpuny o = 3 A. Ouennrte Maccy ramakTHKH.
JlaGopaTopHas NauHa BOJNHEI IMHUU Hg paBHa A, = 4861 A.

11.25. Bo ckoabko pa3 uaMeHuTcsa cBeTuMocTh CoinHna, ecim
MIOJIOBMHA IJIOIAAM €r0 NOBEPXHOCTH NMOKPOeTCs NATHAMH?

11.26. W3 sgpa maJsiekoil rajakTHKHM BBUIETAIOT OBa PaguoOMuC-
TOYHMKA B MPOTHBOIOIOXHEIX HAIlpaBJIeHUAX BIOJb ONHON MPAMOIL,
OpMEeHTUPOBAHHON Ion yriioM 60° x 1y4y 3peHus, ¥ IBMXKYTCS C ONM-
HaKOBO#l ocTosHHOM ckopocThio V = 2C /3. Bo ckonbko pas onuH
UCTOYHUK OyleT Ka3aThci HaM OiiMmXke K LIEHTPY raJlaKTHKH, yeM
npyroi?

11.27. Tlouyemy 3Be3ma ¢ GOJIBILIOH MacCOil XKUBeT MeHble, YeM
3Be3a C MaJIoil Maccoi?

11.28. N3 snpa kBa3apa MPOMCXOOUT BHIOpPOC paIMOMCTOYHUKA
C OKOJIOCBETOBOH CKOPOCTBIO B CTOPOHY HabionaTelns mon yrioM 30°
K ny4dy 3peHus. YeMmy GyneT paBHa KaXXyHIascsi CKOPOCTh yHaJIeHUA
MCTOYHHMKaA OT KBa3apa, ecjiu HabomaTellb MOXeT U3MePATh TOJBKO
YTJIOBOE IlepeMellleHNe KCTOYHUKA?

11.29. DddekTuBHas TemnepaTypa dotocheprr CoilHIla OKOIO
5800 K, a conmHewyHoro nsaTHa (B CpeIHeM B IpefejlaX T'PAHUILEI TOJIY-
Tenn) 4500 K. Bo ckonbko pa3s spKocThb NATHA MeHbIIIEe, YeM APKOCTH
doTocdepni?

11.30. Kak u3BecTHO, 3Heprus MOXeT IepefaBaThbCi C TOMO-
IbIO TeMJIONPOBOLHOCTH, KOHBeKIMM u n3znydeHns. Kakum o6pasom
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HEPTUA OT AOEPHOro UCTOYHUKA B eHTpe CoiHIA MepenaeTcsA B eTO
dpoTocdepy?

11.31. Ins 3emnu cuia npuTskenus k Conuny B 6 x 1010 pas
IPEBOCXOMUT. CUIIy HaBJIeHUs Ha Hee COJIHEYHOro usnydenus. Qmnpene-
AuTe paguyc chepuyecKMX YacTHI, KOTOPHe GyayT OBUraThcs BOIN-
3u CosHla NpAMOJIMHERAHO B JII060M HAIlpaBJIeHMHM, CYMTAA, YTO HX
IUIOTHOCTH ¥ KO3(GUIMEHT MOTJIOMIEHNA CBeTa TaKMe Xe, Kak y 3eM-
.

11.32. KakoBa cpenHsas IJIOTHOCTH 6eJI0oro KapJimkKa, MMelolIero
Maccy, paBHYIO COJIHEYHOI, CBETUMOCTD - B TRICA4Yy pa3 MeHbIlIe COJI-
He4YHOi, a TeMIlepaTypy MOBEPXHOCTH - BABOe GOJIbIle COJIHeYHOMH?

11.33. NckyccTBeHHYIO MiIaHeTy NepeBeld ¢ OpGMTHI 3eMiau Ha
opbuty Mapca ¥ mokpacuim B 4yepHHI nBer. IIpm aToMm ee TeMm-
nepaTypa He M3MeHmJIach. Kakyio HOJIO cBeTa IJIaHeTa OTpaXaJja
HepBOHAYAJIBHO?

11.34. B koHue cBoeit 3Bomonnn CoslHUe HAYHET PACIIMPATHCA
U MPeBPAaTHUTCA B KPACHBIA TMraHT. B pe3dyabTaTe TeMnepaTypa ero
1IOBEPXHOCTH IIOHM3UTCSA BIBOE, a CBETUMOCTD yBeauunTcs B 400 pa3.
[Hornorut nu ConHue npu 3TOM Kakne-nu6o n3 miaaHeT?

11.35. Kak 6yneT BeirnsgeTs 3Be3qHoe HeGo i HabmiomaTens,
JIeTAIIEero Ha cy6CBeTOBOM 3Be3foileTe (T.e. CO CKOPOCTIO, GIIM3KOM K
cKopocTHu cBeTa)?

11.36. Yrto npousoiimeT ¢ Kamiaeil Boakl, MOMEHTAIbHO NONaBLIei
B OTKPBITHIH# KocMoc?

11.37. O6bacuure, moueMy Turan - cnytuuk CaTypHa, cMor
COXpaHUTH cBolo aTMocdepy, a Mepkypuit - ner?

11.38. Iloyemy BomopomHas 60M6a B3phmIBaeTcCH, a Co_m-me - HeT,
XOTA U B TOM, U B IPYyroM CliIydyae 3Heprus BhiejseTcs 3a cYeT Tep-
MOsOepHOl peaKIMH NpeBpallleHMs BOOOpPOda B reamuii?
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11.39. Codepuueckas rajlakTuka B co3Besnuu CKyJIbnTopa MMe-
et Maccy 4 x 10%® r n ynmanena oT menTpa Hamedi agakTHKH Ha
paccrosuue R = 85 knk. Macca INamaktuku M = 2 x 104 r. Onpe-
[IeJINTh, KAKOB MOXEeT GhITh MAKCUMAaJIbHHIA panuyc (7) ralakTHKY B
CxynbnrTope, 4ToObl OHa He Oblla pa3pylIeHa IPUWIMBHBIMM CUIIAMM
npuTaxeHus Hauwei [NamakTukn.

11.40. IlepeumcianTe M KpaTKO MOACHUTE MeTONbl, C IIOMOHLILIO
KOTOPHIX ONpeleNsioT OuaMeTpHl 3Be3.

11.41. bBoabuias monyock opbuThl actepouna 10 a.e., 3KCIeH-
Tpucurer 0,85 n anb6eno ero nosepxHoctu 0,14. Breryucaure Makcn-
MaJIbHYI0 ¥ MUHMMAJbHYIO TeMIEpaTypy NOBEPXHOCTH acTepouia B
TedyeHUe ero OpObUTaJILHOrO Mepuona, UCoib3ys ToT dakT, yro JlyHa
umeeT aibbeno 0,07 n cpenHoml temnepatypy 0°C.

11.42. Benmit xapauk c¢ maccoit 0,9My u paguycom 6000 xm
npubnauxaerca Kk ConHuy co ckopocThio 60 kM/c. B xakyio cTopony
COBUHYTHI JIUHUM B €ro COeKTpe: B KPacHyIo MM roixybyio?

~ A~ ? ~ A~



12. ACTPOHOMMYECKAJSL
BUKTOPMNHA

SAIIAYHU

B 3Toi#i rmaBe moMeleHs IpocThIEe BOIPOCH, He Tpebylollne IMo-
npoGHOro pacdyera, a CKOpee - HHTYUI[M¥, ONBITA U YYBCTBa IOMOpA.
OHY MOTYT OKa3aThCs MOJIE3HBIMM [JIA Be4epPOB 3aHMMATEILHON Ha-
YKH M JPYTruX NOOOGHBIX Hell.

12.1. Uronp, 12 yacoB nus. Bunuel au Ha HeGe 3Be3OnI?

12.2. AcTpoHoM HaGmiomaeT B Teineckon nounywo Jlyny. Ula-
JIYH 3aKpHIBAeT PYKOH NMPaByIO OT ACTPOHOMA NOJIOBHHY OGBeKTUBA.
Hapucyiite, xak uamenuiics Bun JIyHnl B Teljleckom.

12.3. KOCMOHaBT OTTOJIKHYJICS OT OPGUTANBHON cTaHIUK, OOpa-
Inajorreifics Ha BeicoTe 400 KM, U IoJieTes B CTOPOHY 3eMJIM CO CKO-
poctbio 4 M/c. Kak ckopo oH mocturuer 3emnu?

12.4. MoxHOo 1n mony4yaTh HOBOTOOHUMe Momapku 4 pa3a B ron?

12.5. XXI Bek. O6cepBaTopus Ha Mapce u3Mepusia napaJsnakc

3Be3lIbl, KOTOPHIH oka3ascs paseH 0, 1”. KakoBo paccTosuue no 3ses-
Ier?

12.6. ACTpPOHOM peryJisipHO U3MepsJI JIy4eBYIO CKOPOCTb 3Be3Ibl
10 MOJIOXKEHUIO JIMHUH B ee cnekTpe. [losrona Ha3an ckopocThb Gblila
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100 xM/c, a ceronua Toabko 20 kM/c. Uro 66 3TO 3HaUYMIO?

12.7. IlepBoe m3obpaxkeHue acTepouaa ¢ GIM3KOrO PacCTOAHMS
6uw10 monydeHo B 1991 r. Kak e acTpoHOMEI 3aJ0JIro OO 3TOro
Y3HaJIN, YTO acCTEPOMOLI MMEIOT HeNpaBMIbHYyI0 dopmy?

12.8. IIpennosnoxuM, 4To op6UTaIbHOE OBUXKEHUE 3eMIu BOPYT
npekpaTuiock. Yepes kakoe Bpems oHa ynanet Ha Comnue?

Yramaim uucio!

Crenyroliye HeCKOJIbKO 3aa4d Ha UHTYUIHIO. Bo BpeMs BUKTODH-
HH II06enuT TOT, KTO GHICTPO Ha3oBeT GiMXkaiflllee K IPaBMIBHOMY
OTBeTYy 4uCJIO.

12.9. Kak u3BecTHO, MypaBeil CHIIbHee CJIOHA, IOCKOJIbKY OH TIOH-
HUMaeT BeC, B HECKOJIbKO pa3 Gosibllle cOGCTBEHHOIO, a CJIOH 3TOrO
coenaTh He MoxeT. M Geraet MypasBeil GricTpee: OH nmpobGeraeT IIu-
HY CBOero Tejla, 3a MeHblllee BpeMs, yeM cioH. IlocMoTpuMm c sToit
TOYKM 3pEeHUs Ha KOCMHYeCKue Tela.

a) 3a kakoe BpeMs 3eMiissi B OBMKeHMHM BOKpPYr CosIHIa MPOXOOUT
paccTosiHUe, paBHOe CBoeMy auameTpy?

6) 3a xakoe Bpems ConHie, nBUTrasch Mo op6ute Bokpyr uenrpa I'a-
JIAKTHUKH, IPOXOOUT PacCTOAHNE, paBHOE CBOEMY OHaMeTpy?

12.10. C xaknM yckopenueM nBuxercsa Conuue B I'amakTuxe?

12.11. CkonbKo HETPHHO ITpOJeTaeT Yepe3 KOHYNK Baiuero Ho-
ca KaXXOylo CeKyHOy, eciin Bcsa 3Heprusa CosiHua BHIpaGaThIBaeTCs B
peaxIu¥ NpeBpallleHus Bomopona B reyui?

12.12. Ckonbko anTuBeltecTBa B Hegpax Comnna?
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12.13. Ha xaxoii u3 minanetr ColHUe ocBelllaeT IOBEPXHOCTH TakK
JKe APKO, KaK HAaCTONbHAaA JIaMIla ocBellaeT cTpauuny Barei xkauru?

12.14. MoxHo 11 npy nosHoit JlyHe 3aHUMATHCA BRIXKHIaHUEM
B ¢pokyce 10-M.Teseckona Tak ke, KaK 3TO HeJIAIOT C NOMOUIBIO JYIhI
B COJIHEYHHIA eHb?

3amaun Kanurana BpyHresns
(c BoIGOpoM oTBeTa)

12.15. Kamntan BpyHnrennp Ha sxTe ”"BFeda”, myTeuiecTBys 1O
CeBepHRIM MOpAM, 3alued B ¢GUOpPH M NpHYaidwia K Gepery B y3KoM
npoauBe. A HOYBIO GRLI OTIMB, BOOa COLLJIA U AXTAa, 3aKJIUHUBLINCH
Mexxny Geperamu, moBucia B Bozgyxe. “Ilom kuseMm - mpomacTh B
copok ¢yToB!” - nuiuer Bpynrens. Bur emMy Bepute?

BAPUAHTBL: IOA HET

Kaxkoit BHICOTH NPMJIMBBEI JOCTUTal0T B OTKPLITOM Mope?
BAPUAHTHI: 1ecMm 10cm 50cm 3 M 10M 15 M
KaxkoBa MakcuMaJyibHas BREICOTa NpuianBa y Gepera?

BAPUNAHTBI: 1eMm 10cmMm 50cmM 3 M 10M 15 M

12.16. Brixons u3 Cauxt-Ilerep6yprckoro nopra, kanutrasd BpyHn-
l'eJIb MPAaBUJIIBLHO yCTAHOBUII XpPOHOMETP IO MecTHOMY BpemeHu. Ho B
lJlaBaHbM, KaK PacCKa3kIBaeT BpyHreib, CIyYM/IOCH BOT YTO: ~CIycC-
KaloCh B KalOTY, OCTalO CBOil XpPOHOMeTP M OOHapyKMBalo CTPaAHHYIO
llepeMeHy B ero xapakTepe: OmliI nIpu6Op, Kak s FOBOPUJI, PYYHOM, a
TyT, 3HaeTe, noJiexaJi 6e3 npucMoTpa, 6e3 yxoma, ¥ onMyall COBep-
llleHHO, 4YepT 3HaeT YTO IOKAa3BIBAeT: COJHUE BCXOOMT, a Ha HeM
NoJieHb, COJIHIE Ha NOJOeHb, a Ha HeM IecTh 9acoB...”. CMoxeTe
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JIM BBl ONpPENEeNMTh, B KAKOM OKeaHe B 3TO BpeMs HaxXoOujach AXTa
”Beda”?

BAPUAHTLI: Tuxuiza WMNeanickuil ATJaHTHYECKHR

12.17. IlomHuTe, Kak KanuTaH BpyHrenp mmaBan “mo meryiu-
KaM”? Briitns m3 AHriaumm, oH B33 ¢ co6oif OBYX MOJIOOEIX IEeTYI-
KOB, KyIleHHHIX B ['purBuvye. Kak TOJIBKO IPOKPHMYAT NEeTYIIKH, TaK
Bpysrens mpoBoauT HaGNIOOEHUA C CEKCTaHTOM. B uyeM 3akiioya-
JIaCh POJIb NeTYUIKOB?

BAPUAHTBI:

a - KpUK METYIIKOB OTMedYaJ ONHO M TO XXe BCeMUpHOe BpeMs, KO-
TOpoe HYXXHO OblJIOo 3HAaTh BpyHrenio nijis ompenesieHMsAs KOOPOMHAT
SIXTHI;

6 - neTymkKu 6}'J.IHJIH KalliTaHa B MOMEHT BOCXoOa COJIHIa, KOTOpHﬁ
HeoOxonuMo HabjawoOoaTh OJIA onpeneJyieHuss KOOpOMHAT AXTHI;

B - IeTYIIKHX KPUYAT TOJBKO B ACHYIO NOTOAY, KOTQa BUIHE 3Be3Mkl,
KoTopble BpyHrenp nHaGiionas mis onpeneeHus KOOPAMHAT.

~A A~ ? ~A A



13. SAIJAYN CTAPHUKA
XOTTABBIYA

— O —

B 3Toit ritaBe co6paHO HECKONBKO 3allad, PONUBLUIMXCA IPH 4YTe-
Huu ckaszouHoit nosectu JI.M.Jlaruna ”Crapuk Xorrtabmu”. Ilpu-
KJIIOYEHU S CTAporo MXMHHA M €ro IOHRIX npy3eii - Bonbkn u 2Kenu,
- 3HAKOMEI BCeM IUKoAbHMKaM. Ho MHorue sm moMHAT, 4To Boibka
KocTrinbkoB 66111 60IbIIMM TI06MTEeM aCTPOHOMUHM, NefiCTBUTENb-
HBIM YJIEHOM aCTPOHOMMYECKOTo KpYyXKa IIpd MOCKOBCKOM ILIaHeTa-
puM u maxe ero crapoctoii? BeposTHO mMo3TOMYy B MOBECTH MOXHO
BCTPETHUTH HEMAJIO 3MM30H0B, 3aCTABAAIOIINX 3aLyMAThCS KaXIOTO
n106UTeNIsl ACTPOHOMHMHU.

Bo3Moxno, npumep ”Crapuka XorTabhiya”’ NOOTOJKHET BacC K
Hay4YHOMY AHAJIM3y ¥ OPYTHX CKA30YHHIX M (PaHTACTHYECKUX KHWUT.
Hepenko ux comep:kaHmne OKa3bIBaeTCA 3HAYMTEIbHO Gorave, 4eM 3To
KaXeTcCs C NepBOro B3rjifga. DBHITH MOXeT BaM 3aXo4YeTcs IONTro-
TOBUTH LIKOJIBLHEIA Bedep ”Bomue6crBo M Hayka” wium ”KoHkypc
KOJIOYHOB”, Ha KOTOpoM pebGiATa Morim 6H o6CyONTH M OaTh Hayd-
HYIO OLEHKY 4YyllecaM, COBepUIEHHRIM KHMXXHBIMU [eposMU. A MOXeT
GLITH KTO-TO CMOXeT CaM COBEpPIUUTH Yyymo? 3HAKOMCTBO C HayKoOii
IOMOXKeT BaM B 3ToM!

13.1. IToMHuTe, KaKNM 6BLT NEePBHI Momapox XoTTabuya Bosb-
ke? OTo 6maM HapydHule yachl. CHayaja - M3 HeJBHOro KyckKa 30-
noTa M 6e3 Bcakoro MexaHusma BHyTpu. OHH, pasyMeercs, He Io-
Ka3kBaJIX BpeMsa. ”- A pa3Be TaM 4YTO-TO HNOJXKHO OGbITH, BHYTPH’-
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3abGecrokowyics CTaphiif MIXKMHH. BmecTo oTBera Bosnnka Monua oT-
CTEerHyJ 4Yachl 1 BepHYJ uX XoTTabhIuy.
- Xopol1io,- KPOTKO coTJIacWJICA TOT.- 91 Te6Ge momapio Takue Yachl,
KOTOpEIe He HOJIXKHEI UMeTh HUYero BHYTpPH.

30/10THIE YACHKYM CHOBa OKa3aJINCh Ha BOIbKMHON pyKe, HO ceii-
Yac OHU CTaJIM TOHEHBKUMH, MiaocknMu. CTeKJIo Ha HMX HCYe3Jo, a
BMeCTO MUHYTHOM, CeKYHIOHOH M YacOBOW CTPEJIOK BO3HUK HeGOJIb-
IO/ BEepPTUKAJbHHEIA 30JI0TOH llIlleHeYeK B cepenuHe nudepbiraTta ¢
BEJIMKOJIETHEIMU, YHMCTelllllell BoObl M3yMpYydaMH, PaCIOJOXKEHHRIMHA
TaM, I'le NoJIaraJloch GHITH YaCOBRIM OTMETKaM.
- Hukorma m HM y Koro, maxe y GoraTefIlIMX CYJITaAHOB BCeJIEHHOI,
He GRLIIO HAPYYHBIX COJIHEYHHIX 4acoB! - CHOBa pacXBacTaJICA CTa-
puK. - BRIIM conHeuHBle Yachl Ha TOPONCKHX IJIOMIAOAX, OHIIM Ha
PRIHKaX, B cafiaX, BO IBOPUaX, X BCe OHM COOPYXKAJIUCh U3 KaMHA. A
BOT Takye s TOJBKO YTO caM npuayman. Ilpasna, Hemsoxo!

IeficTBUTENBHO, OKa3aThCA NEPBHIM U €OIMHCTBEHHHIM BO BCEM
Mupe obilagaTesieM HapyYHBIX COJTHEYHKIX YacOB OhLIO MOBOJIBHO 3a-
MaHYMBO”.

U Tak, MOXHO M coellaTh HapydYHBIe COJIHEYHEIe Yack? Ecau na,
TO NMoYeMYy Ke TAKUX YacoB He GHIJIO faxe Yy CYJITAaHOB?

13.2. ”- BuaarocinoBeHHHit Boiabka, - cka3zajd mociie 3aBTpakKa
XoTTabhl4y, 6JIaXKeHHO Tpesich Ha COJHEIIIKE, - BC€ BpeMs s MOeJalo
Tebe NMomapky, 0 MOeMy pa3yMeHHIO - LileHHble, ¥ KaXXObIi pa3 OHM
Tebe OKA3BIBAIOTCA He MO cepauy. MoxeT GHITH cOelaeM TaK: THI
MHe caM CKaxelllb, 4TO Tebe ... yronHo 6ulji0 6B OT MeHsS MOJY4YUTH
B Jap, M A nodeJj Okl 3a cYacThbe... HeMeJIEHHO NOCTaBUTH XKellaeMoe.
- Ilonapu MHe, B TakoM ciiydae, GOJIbLION MOPCKOM GMHOKIIb,- OTBe-
Tun Boabka He 3amyMeiBasch”.

ITouemy Boabka BrIGpai ce6e UMEHHO TaKoil Momapok?

13.3. Bonbka u XoTTa6bl4 OTIIPaBUIINCH Ha KOBpe-CaMoJieTe BHI-
pyuyaThb 2KeHio u3 pa6crsa: ”BedepHsas TeMHOTa OKyTajla ropom, a
3ech, HaBepXxy, ellle BUOEH OblJI 6arpoBHlil COTHEYHRIN OUCK, MeIJIeH-
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HO OCelaBILUUI 3a TOPH3OHT.

- UHTepecHo... - nmpomonBua Boabka 3amyMuuBO, - MHTEPECHO, Ha
KaKo#i MHI ceifyac BricoTe?

- JlokTeil 11€CTHCOT - CEMbCOT, - OTBedaj XOTTaOhI4, IPOHOJIKas
YTO-TO BBICYMTHIBATH Ha MaJibuax”.

IIpaBunbHO M XOTTAaORIY ONpENeNNJI BHICOTY IoJieTa, €ClIH A
Ha3eMHoro HabGmopartens CosHIle yXe 3alllJlo, a ¢ KOBpa-caMoJjeTa
OHO OBIZIO BHOHO IOYTH lenukoMm? HamoMHUM, YTO JIOKOTh cOCTa-
BJIL€T OKOJIO MMOJIyMeTpa.

13.4. Ilonmer mpomonxancs. “Cremueno. Temeps Ha KoBpe-
caMoJleTe CTallo OCOGEHHO HeyloTHO, ¥ Bonbka npemnoxnna XorTTa-
6By TOMHATHCA JIOKTEH Ha NATHCOT BHILLIE.

- Torma MEI CHOBa yBHIMM COJIHIIE.

XoTTabH4 Tiy60KO COMHEBAJICA, MOXHO JM OO0 3aBTPAIIHETO YTPpa
YBHOETH yXX€ 3aKaTHBlIeecs HHEeBHOE CBETHMJIO, HO CIOPNTH ¢ Bouib-
KOl He cTaJl.

MoxeTte ceGe nmpeacTaBUTh, KaK OH YOMBHJICA M HACKOJIbKO BHI-

poc B ero riasax Boiabkuu aBTOpMTET, KOrfa, NOOHABIIUACH TOBHIIIE,
OHM OeHCTBUTEILHO CHOBAa YBHIEIH COJIHIlE, KOTOpPOe KaK HU B UeM
He 6GLIBAJIO CHOBA TOJILKO-TOJIBKO KaCaJloOChb CBOMM GarpoBHIM KpaeM
YepHOIl JIMHUHU [JAJIEKOTO TOPHU3OHTA.
- Ecau 611, nonuuussick TBoeil CKPOMHOCTH, o Bonbka, He nas 1 TeGe
obemaHusA, HUYTO He ynepxkaJyio 6uI MeHs OT Toro, 4Tobnl Ha3BaTh
Te6Gs Benmyaiiueit B Mupe Gaygoit! - Bocxmiierwo mponsHec XOTTa-
6b1y...”

Bocnonb3oBaBuIKMCch pellleHUEM NTpebLOyllieil 3amadn, Bu 6e3 Tpy-
Ia CMOXeTe CKa3aTh, BEPHO M Boibka pacynTalsl HeOGXOOUMYIO BhI-
COTY U OeiiCTBH- TeJbLHO JIM OH JOCTOUH 3BaHMs ~BejJndaiillieii B MH-
pe 6annu”? Ecan ComHile TOJIBKO YTO NepecTallo GHITh BUONMBEIM
Ha BeicoTe 600-700 mokTeit, TO MOXHO JIN OBLJIO HEJIMKOM YBHUIETb
COJTHeYHHIH IMCK, MONAHABIINCH emie Ha 500 nokTeii? M, kcTaTH, Ha-
CKOJIBKO n1aJleK OhUI OT Iy TeuleCTBEeHHNKOB MOPH3OHT?
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13.5. Bmn moMHuTe, Kak cBapiauBHil GpatT XorTabmuya Omap
IOcyd pewnn crerats na Jlyny. Bonbka npenynpexnan ero:
” - ThH HOJIXKEH BHUIETETH ¢ 3eMIIM CO CKOPOCThLIO He MeHbIlle, 4eM
ONVHHAAUATh KMJIIOMETPOB B CeKyHNy. B mpoTusHoM cryyae THI, yBe-
psaio Tebs, HuKorga He noGepeuics o JIyHsr.
- C panmoctsio ¥ ynoBoiascTBueM! - Omap Hcyd nomxan cBou ToH-
Kue ry6mul. )
- A cxonsb Benuk kuinomerp? CkaxuTe, 60 s He 3HAIO TaKOil MepHI
IJTIHEI.
- Hy, xak Te6Ge oObACHUTH... - mpu3danyMmalicas Boabka. - Hy BoT:
KHMJIOMETD - 3TO IPUMEPHO THICAYA YeTHIPECTa LIATOB.
- TBoux maroB? - cnipocusi MXUHH.- 3HAYUT MOMX IUATOB B KUJIOMeE-
Tpe He GoJibllle THICAYN OBYXCOT, faKe HEMHOTO MEHbIIIe.

OmMmap KOcy¢ 6mnis npeyBesndyeHHOTO MHEHMs O cBoeM pocTe. On
6Ll He BhILIe Boapku”.

IoramaiiTech, ¢ KaKoif CKOPOCTBIO MXKUHH BhUIETeN ¢ 3eMIM U Ha
KaKoe pacCTOsHMe OT Hee OH cMor ynayuThcsa? Eciam ke oH BhIlIen
Ha KPYTOBYIO OpGUTY, TO KaKOB OBl ee panuyc?

13.6. A momuute, kak Crapuk XoTTabhI4 ONUCHIBAJ CBOM IIO-
set B KocMoc? CHavasra OH peBpaTWIICA B CIy THMKA 3eMJIM, YTOOBI
BCTPETHUThCA Ha opbuTe co cBOMM 6paToM.

”- A noroM, xorna s YBHUIEN, YTO MHe IOPa BO3BpAIlATHCA Ha 3eM-
JI10, 1 Oo6paTUJICA JIMLIIOM B e€e CTOPOHY U IPHIAJ CBOEMYy Telly KakK
pa3 TakKylo CKOpPOCTb, Kakas TpebGoBaylach IJIi NPEOHNOJIEHUS CHJIHI,
KOTOopas Bpalllajla MeHs BOKPYT 3eMHOro 1rapa.”

OnucaHne 3TOro KOCMHYECKOro MaHeBpa MOXKHO NMOHATH TakK: XOT-
Tabbly OBUraJici No Kpyrosoil opbute, a 3aTeM coobmms cebe moba-
BOYHYIO CKOPOCTB, PaBHYIO NepBOii KOCMUYeCKO# ¥ HallpaBJIeHHYIO K
neHTpy 3emin. Mor an XorTabhIY Nociie TAKOTO MaHeBpa BEPHY Th-
cst Ha 3eMutio?

13.7. Haxomiack B BHICOKHMX C€BEpPHBIX IHIMPOTaX, JIENOKOJIbHEBIH
napoxon ”Jladoea”, Ha KOTOPOM Iy TeliecTBOBaJl XOTTabbIu cO CBOM-
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MM IOHBIMM CILy THUKAMHM, CeJl Ha Mellb, HACKOYUB Ha MOABONHYIO GaH-
Ky - MecTHOe BO3BHIIIeHHe nHa. YTo6Gel Kopabib MOTI NPONOKHTH
mwiaBanne, XoTTaOk Y pelllyl yHHYTOXKHUTE Mellb. A IaJblile NPOU30-
1o BoT 4To: ”Jladoza BOpYT B3OpOTHYJa U GHICTPO 3aBepTesach B
riiyGoKoM BeHOBOpOTe, 0Gpa3oBaBlIeEMCS Ha MecTe NpOBaJIMBLIeHCs
6anku”. Bompoc: B KakoM HanmpaBJIEHMM M IOYeMYy 3aKpYyTMJCS BO-

mosopoT? Morio M Takoe sBjieHNe Ipon30iiTH B paiioHe 3kBaTOpa’
* * *

Mocnenuss 3amavya okasanach Gimxke K Pu3nKe, 4eM K aCTPOHO-
muu. 3HaliTe Xe, o I0HEIe pu3nku, 4yTo CTapuk XoTTaGhiy ¥ OJI1 BaC
MPHUTOTOBUII HEMAJIO yBJEeKaTeIbLHEIX npobieM. Hanpumep, Takue:

13.8. Co6upasch nMoncka3uBaTh BoibKe Ha 3K3aMeHe TIO reorpa-
¢un, mxueH obeman: ”HuxkTo Moeil nmomcka3ku He 3aMeTHT... To,
yTo s O6yny MMeTh cyacThbe Tebe MOICKa3bIBaTh, NOHOET MPAMO U3
MOMX MOYTUTEIbHBEIX YCT B TBOM BhicoKodTuMbie ymu”. [loyemy nis
HallpaBJIeHHOM Ilepenayy 3BYKa HYXXHbI ObLIIM Maruyeckmue cCrnocoGHo-
ct¥ XoTTabhiua, TOrna Kak HallpaBJIEeHHYIO Ilepefady CBeTa MOXeT
OCyILIeCTBUTH 11060 N3 Hac, HanpuMep, C IOMOILIbLIO KapMaHHOTIO ¢o-
HapuKa?

13.9. Bul noMHUTe, YTO HYXKHO 6b1JI0 XOTTaGbIYy IJIA KOJIOOB-
crBa? Hy koHeuHO Xxe, - cyxoil Bosjocok u3 Goponbl. M rope, eciin
Gopota IPOMOKHET - OHa TepseT CBOIO BOJLIEGHYIO CHIY. Kak xe
COXpaHUTH GOPOMY CyXOil BO BpeMs BCEBO3MOXHBLIX NMPUKIIOYEHUI?
llpy3bs penInan MoMo4Yb HXKNHHY:

” - IIlpuoymad! - Bo3bGyxneHHO Bckouumna Ha Horu 2Kens. - Eit-6ory,
npuoymai!.. HyxHo cmMasaTs 60pony KaKUM-HUOYOb XKMPOM.

- Hy u 9yTo Torma? - IloxaJs mjieyaMn cTapHK.

- Torna oHa He NPOMOKHeT Oa)ke IOI BOOONAlIOM, BOT 4To Tormal..

- 91 mocraTouHOo cBemynl B Haykax, - o6umeincs XoTTaGbly, - HO He
3HaI0, KaKasd 3TO HayKa yYUT CMa3Koil NpefoXpPaHATH OT MOPYM BOJI-
we6Hyio 6opony”. O6bsicHUTE CTApOMY IXKMHHY, IOYEeMY cMa3aHHas
AKUpoM Gopona He IPOMOKaeT.



1. 3BBE3IHOE HEBO

PENIEHUSA
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1.1. OTo co3Beznme 3Meu, npepriBaeMoe 3MeeHocueM. B MapTe
3amafHad 4acTh CO3BE3THS BOCXOMHT OKOJIO NMOJYHOYH, 3 BOCTOYHAS
~ Iom yTpo. '

1.2. Bo BTOpOii nomoBuHe uioHA CoJIHIle HAXOONUTCA GIM3 TOYKH
JIeTHEro COJIHIEeCTONHNA. 3HAYUT BO BpeMs 3aTMEHNS IOJIXKHEI GHITH
BUIAHBI SPKHe 3Be3[kl, pacloJIOXKeHHEIe' BOKPYT 3Toit Touku: Kacrtop
u Ilonnyxc B cosBesgum Biusnenos, Ilpounon B cozBesmuu Masoro
IIca, Cupuyc B co3Be3auu Boasutoro Ilca, Anbne6apaH B co3Be3guu
Tensua, Kanensa B co3Besgun Bosnuyero, spkue 3Be3ust OpuoHa.
Bce 3Ty 3Be3agbl HaxoosATcs B I0XHOM cTopoHe HeGa. (Mepkypwmit B
ctopore CoinHlla ¥ He BuleH. BeHepa mpu6nusurenpHo Ha 47° K 3a-
nany ot ConHua B co3Bezgum Tenbua. Mapc He BUIeH, TaK KakK Ha-
XOMUTCA 6J1M3 TOYKH 3MMHETO CONIHUECTOSHHS IOl TOPU3OHTOM) - 3T
YacTh OTBeTa U3MEHJAEeTCA B COOTBETCTBHMH C TeKyllell cUTyaluei.

1.3. HaGmiomas Mueunnurii [lyTs, MBI BuguM 3Be3nnl Halueil I'a-
JIAKTHKHM, CKOHIEHTPUPOBaHHEIE B ee nucke. QOco6eHHO MHOro BIOJIb
Mieunoro Iyt MoslomEIX ropA4YEX sAPKUX 3Be3ll, KOTOphe POXKIa-
IOTCA M3 YIJIOTHEHHOTO B raJJaKTUYECKOW IJIOCKOCTH MeX3Be3IHOTO
BemiecTBa. OOHAKO 3TO Xe BellleCTBO, TOYHEEe - €ero MhIJIeBas COCTa-
BJIAIOLAsl, MOrJIOIaeT CBET HaJIeKMX TajlaKTHYECKMX M BCceX BHera-
JAKTUYECKUX 06beKTOoB. [[03TOMY BHEllIHNE raJlJak TUKHM MPAaK THYeCKH
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He BHOHEI B IoJjoce WIMpHHO#A oT 10° mo 15° Bmonp cpemHeill AMHUHN
Muaeunoro IlyTu, Ha3zBaHHO# 3a 3TO 30HO# M36eraHms.

1.4. DBerensbreifse HaxonuTcs B co3Be3nun OpnoHa BOIM3H He-
6GecHOTO 3KBaTOpa ¥ MO3TOMY He MOXeT GhITH BunHa Gosee 12 yacos;
HeCMOTPpA Ha To, uTo OpPHMOH — 3MMHee co3Be3fMe, a 3MMHAA HOYDb
nauTcs poinbite 12 yacoB. IleHe6 pacmosioxkeH B “JieTHeM” co3Be3-
oud Jle6ensa, HO 3TO Hezaxonsinee B MockBe co3Besnue M 3MMHHMH
Hoyamy JleHe6 MOXHO HaGNIONATH HU3KO Yy TOPU30OHTA B TeYeHHe Bceit
15-yacoBoit HOYMH.

1.5. Cnenyet yka3aTh, Kakie HanGojiee HHTepeCHEIe 3Be3IEl U B
KaKue 3MOXHM HaXoNATcs B BepxHeldl KynibMuHauud. Hanpumep, Cu-
PHYC KYJIbMHHHMPYET B IOJIHOYL B IOXKHOW CTOpPOHe OKoJio 1 sHBaps,
ApKTyp BO BTOpOii IOJIOBKHe anpeis, Bera B HauaJte, a IleHe6 B KOH-
e urons, cosBesnue QOpuona B cepenuHe nekabps u t.4. 2KenarensHo
yIOMAHRYTH 3Be3ny § OpuoHa, Haxonsuyocs 6113 HeGeCHOro 3KBaTO-
Pa, BCIeOCTBHE 9ero OHa BOCXOOUT B TOYKe BOCTOKA, a 3aXONUT OKOJIO
TOYKM 3alana. JHas nonoxeHue CosHLIA cpel¥ 30QMaKaJIbHREIX CO-
3Be30uil u NpubIN3UTEIHbHO BpeMs HabliooeHus, MOXKHO COOOpa3uTh,
KaKoe U3 HMX B JaHHHINI MOMEHT HaXOOUTCA Ha lore.

1.6. Co3sBesguve CKOpIHOHa — 30OMAKAJIBHOE, XOTSA 3KIMITHKA
NPOXOOMT JHMIIL Yepe3 HeGoubLIyIo ero 4acTh (okoio 10°) — uepes
ceBepHyio ’kiremtHo” Ckopnuona. Ha crapmHHBIX kapTax HebGa ero
3Be30bl COeOUHAINCH B PUTypPY AMOBHTOrO IAyKOOGPa3HOTO CyIIIeCTBa
¢ M3rubaloUIMMca XBOCTOM-XKalloM. Slpyaiiiias 3Be3na — AHTapec (o
CxopnuoHa) MMeeT KPACHOBATHIA OTTEHOK. Mapc B cBoeM IBUXKEeHUH
o HeGy pa3 B 678 cyTok (1,88 roma) NpoxomMT B OYeHb GIM3KOM BH-
IUMOM COCEIICTBE C 3TOil SPKOM 3Be3moil, M, TaKUM o6pa3oM, AHTapec
BRIMJISOMT Kak 66 HBoiiHMKOM Mapca, oTkyna ¥ Ha3BaHMe 3TOH 3Be3-
OBl — npomusnux Apeca, a y puMisaH — Mapca. MoXxHo ynmoMAHYTb
1 Hau6oJlee N3BeCcTHEIe NBOMHEIE 3Be3nnl - ¥ M B Cxopnuona. B stom
co3Be3nuM HabiIIoNalOTCA OYeHb Apkue obnaka Miueunoro IlyTu.

Xorsa 3MeeHocell ¥ He OTHOCUTCA K 300MaKAaJbHEIM CO3BEe3IMAM,
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HO CoTHIle HAXOMUTCA B I0XKHOM YaCTH 3TOTO CO3BE3[Ms MOYTH MeCSII:
C KOHIla HOjA6pA IO BTOpPON IIOJIOBMHHI Hekabpsa. 3MmeeHocel] IeJIHT
coszpesnue 3Men Ha IBe YaCTH: 3amlalHyIo (G6MIbIIYyI0) U BOCTOYHYIO
(MenbUIyI0). B co3Besnuu 3MeeHocua Tak)kKe BUOHH spKue obiraka
Muneunoro IIytu u TeMumie TymManHoctu. B Cxopnuone, 3MeeHocue
u Crpenblie HaxonATcA HanGoliee I0XKHEE YACTH SKJIUIITUKH.

1.7. B co3Be3nuu AHIPOMENE! HY>XHO OTMeTHThH TPH APKHUX 3Be3-
OHI: «,f,7, - PACIOJOXEeHHLIX BIOJb ONHON NPAMON MOYTH Ha paB-
HOM pPacCTOSHMM OPYT OT Apyra. Spvaiimias U3 HUX — o, HAXOMUTCA
B JIeBOM BepxHeM yriy Bosbuioro KBanpara, ocTaibHble TP 3Be3bI
KoToporo npuHaanexat Ileracy. I'amma AHmpoMentl - MHTepecHas
OBojiHasg 3Be3fla C Pa3lIN4YHO OKpallleHHHIMH KOMIOHeHTaMu. B co-
3Be3uN AHIpOMeIhl HaXOOMTCA GiMKaillllas KpyIHas CIMpajibHas
ranakTika - TymanHocTs Annpomenu (Meccoe 31).

Apkue 3Besnm1 Kaccumomen o6pasyoT ¢urypy, HamOMHHAIOLIYIO
6yksy W miu M (B 3aBucuMocTu ot Bpemenu roma). CosBesmue
pacnoisioxkeHo B MueuynoMm IlyTu. B Halleit cTpale 3To He3axomslilee
co3Be3nmne. B 1572 r. B HeM BCIHIXHYJ/Ia CBEpXHOBas 3Be3Jja, ONMCaH-
Hast Tuxo Bpare.

1.8. Ilut — mexny Opnom, CrpensuoM u 3meeitr; JIucuuka —
1oxHee JleGens; emie 10xHee (ceBepHee Opisa) — Crpena; Mabrit
Kour — mexny Ileracom, Bomoneem um IlenndpmuoMm; 3asu — ioxHee
Opuona; Bopon — 1oxHee IleBnl; Prick — ceBepHee Bin3znenoB u Paka.

1.9. ConHue HaxomuTcs 6AM3 TOYKM JIETHETO COJTHUECTOSAHMA, Y
3alaHON rpaHuUbl co3Be3nus Bausnenos. B cropone ConHia Haxo-
nstca cozsesnus Opuona, Tensua, b5.Ilca u M.Ilca, HauGosee spkue
M3 3Be3O KOTOphIX, — Berenbreiize, Purenn, Annne6apan, Cupuyc,
IIpounon, a takxke Kacrtop, lonnykc u Kanenna, — mosmxHul GRITH
3aMeTHHl Ha OTeMHeBIlIeM Hebe.

1.10. b.MenBenuna BHICOKO Ha C€BepPO-BOCTOKe NpHOIMKaeTCA K
HeGecHOMY MepunuaHy, JleB Huxe ee, OpHOH B I0ro-3amnamHON CTOpPO-
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He He6a CKJIOHAETCA K rOpM30HTY. Bozumumii Beicoko Han OpuoHOM.
®Pa3a n nosoxenue JIyHni, a Takxke 6iieck, oJoXKeHNe U MPUGIU3U-
TeJILHEI MOMEHT Bocxofa/3axofa IJIaHeT YKa3shIBaeTcsi B COOTBET-
CTBHEY C TOIOM.

1.11. Co3Besnus: Becnl, Teneckon, Cekcraur, OxranT, Mukpo-
ckon, Hacoc, Komnac, Yacei.

1.12. Counue, Jlyna, Benepa, Ounrep, Mapc, Mepkypuii, Cu-
puyc. Ilanee cnenyior — Kanonyc, Apktyp, Bera, a Kenraspa, Ka-
nesna, Purenn, CaTypH.

1.13. Co3Besnne 3MeeHOCHa CBOeil I0XKHOW YaCThIO IepecexkaeT
SKJIUNITHKY B 06JIaCTH NPAMOTIO BOCXOXIEHUSA 17* — 18", Connue
6rIBaeT B 3TOil 06s1acTH B KOHIle HOAGpA.

|

-0

1
Ixaunmuxa

®ur. 1.1. 3onuakanbHHIl cBeT B BhicokuX (a) u Hu3kux (6) mumporax.

1.14. 3onuakaJIbHEIA CBeT - 3TO COJIHEYHOE M3JIydYeHHe, pacce-
SHHOe MeXIIJIaHEeTHOW NBIJIbI0O, COCPENOTOYEHHO! B IJIOCKOCTH 3KJIM-
ITHKK, B OCHOBHOM BHYTPH op6uTH 3emiuu. Hanbonbinyio spkocTh
300MaKaJIbHEIA CBET MMeeT Ha HeGOJIBLIOM YIJIOBOM PacCTOAHUU OT
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ConHua, Tak Kak INIOTHOCTh IBUIM M MHTEHCHMBHOCTH COJHEYHOTO
cBeTa TaM Bhile. I[lo3ToMy 30nMMakalibHELA CBeT HabialoKaeTCs IOCe
3axoma uiau nepern BocxonoM Conuila. B BHICOKMX M cpemHHX IIMpO-
TaX 30QUAKAJILHBIA CBEeT IPaKTHUYeCKH He BHIEH, OCKOIBKY OKOJIO-
CoJIHEeYHEIe 06JIACTH 3KIUNTUKY B TeMHOe BPeMs CyTOK He IIOMHHMa-
10TcA Hal ropusoHToM (¢dur. 1.1a). Jlyuuine Mecta mis HabiniogeHui
300UaKaJbHOTO CBeTa HaXOMATCA B 3KBaTOpHaJibHOi o6nacTn 3eMin,
rme 3KJIUNTHKa BUIOHA BRICOKO Hall TOPH30HTOM H GHICTPO 3aKaHYH-
BatoTcs cyMmepku (dur. 1.16).

1.15. Bun HouHOro HeGa MpakTHYECKH TAKOil ke, KaK Ha 3eMile.
OTianume B TOM, YTO 3HAUYUTENBLHO Apye ctaa KOnurep, 3aMeTHO sapye
— CatypH, B HecKONbKO pa3 ocnab Gineck Benepm u Mepkypus, a
TaKXe BHIOHA ApkKasa 3eMiis ¢ cocenkoit-JIyHoii. BricTpo mBmxkyTcs
nBa cuyTHuka Mapca: Po6oc u Ileitmoc, npuuem Poboc BocxoguT Ha
3amaje, a 3aXOMUT Ha BOCTOKEe M 3a HOYb MOXeT OBaXKIHI Ilepecedyb
HebocBom.

IeHb Ha Mapce cymecTBeHHO oTIHYaeTCsA OT 3eMHoro. Jlmamerp
COJIHEYHOTO OWCKa B MOJTOpa pa3a MeHbIlle IpUBEIYHOTO HaM. Hs-
3a pa3pexeHHOW aTMocdeps He6O HHEM HOOBOJIBHO TE€MHOE, BHIHBI
ApKHe 3Be3dhl, INIaHeTH U cOyTHMKU Mapca.

1.16. [Iuamerp IOnurepa Ha ne6e Mo okoino 20°. Iemukom O nn-
Tep BUIEH JIMLIbL U3 OHHOrO TOJylUIapus, MOCTOAHHO OOpPaIlleHHOro K
Hemy. OH mpakTHYecKd HEMONBMXKEH, TaK e Kak 3eMisA Ha HeGe
JIyuwi. Ko 3aBepuraer ”o6iner” FOnurepa 3a 18,5 yaca: miaHeTa ne-
MOHCTPHPYeT 3a 3TO BpeMs Bce da3bl, a TaKXe COIHeYHOe 3aTMEHHUE.
CyTounniii nepuon Ha Mo Toxe pasen 18,5 yaca. [lHeM B 3aTeHeHHBIX
MeCcTaX BMIHEI 3Be3Ibl, & HA OTKPHITHIX MecTax — MaJieibKoe CoJlHIe
nuamerpoM Bcero 6. Co3Besnus Te Xe, 4TO M Ha 3eMiie, HO KpoMe
3Be3li BUOHK MHOrouucienubie cnyTuuku IOnurepa, spkuit CaTypH,
a Takxke YpaH u Hentyn. Ha o6patroit ctopoHe Ho Bmons rpaHuIsl
¢ suaumoii ¢ IOnurepa cropoHoii ecTh 30Ha, rae IOnuTep HaxomuTcs
YyTb HUKe TOPM30HTA: TaM HOJIKHO GHITh BHIHO €r0 KOJIBIO.
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1.17. Ecau uMeTs B BHAY IUIOLIANb WK, TOYHEe, TeJIeCHEIR yTrod,
TO y JIYHHOIO OUCKa, BBHIY MAaJIOCTH €ro yrJoBoro pajguyca (RC),
OH MOXeT OBITH 3alIMCaH KakK

Sc = mR% = 7(0,26°)? =~ 0, 210°.

A momnrans Bceit HeGecHOM cdephl, KaK M3BECTHO, COCTABISET 4T
cTepaauaH. Bcmommnas, yto 1 pagman = 180°/7r ~ 57,3°, naxo-
nuM, 9To 1 crepanuan = (57,3°)%. 3nauut miomans Beeit HeGecHOM
chepH

S, ~ 4n(57,3°)* ~ 4,13 - 10*0°.

Oraowenue S,/Sc ~ 2 x 10°. Ecnu mompasyMepaTs mom ”HeGom”
ero BUIMMYIO mosiycdepy, TO IJIs NOJHOTO NOKPHITHA €ro IJIOIIadu
Heo6xomuMo 100 THICAY JIYHHEIX ITUCKOB.

1.18. CosnHile BHOHO OHEM, 3Be3Ohl — HOYBIO, a JIyHa — M mHeM,
U HOYBIO.

1.19. [Ins 3HaTOKOB HeGa OYEeBUIHO, YTO:
a) IoaT cTos IMUOM K IOTY;
6) GLLIM BedepHHME CyMepKH;
B) JIyHa Gnlsia B6IM3M [OIHOJNYHUS;
r') HEBHICOKO Han ropmioHToM JIyHa KaxeTcs 6oibllle, ClleIOBATENIb-
HO, — BiInXKe;
I) pa3 ”omHa”, 3HAYMT ApKas 3Be3Na, MOABUBIIAACA paHbille IpY-

3%

rux; pa3 "Hamo MHOR”, 3HAYMT He IuiaHeTa mau CHUpHyC, KOTOpHE B
CPemHHUX LIXPOTAX BRICOKO He NMOMHUMAIOTCH; CKOpee BCero 3To Oulila

Bera, a HabamoneHne MIPpOUCXOOHUJIO JIETOM HJIX OCEHBbIO.

1.20. Mexny ”acTpoHOMHYecKUMH” GoraMH TeCHbl€ POICTBEH-
HEIEe CBA3M:
Mepkypuit ~ can JOnurepa (3erca);
Benepa (Adponuta) — mous IOmnmnrepa;
3emua (Ces) — npaponuTensuuna 6oros (YpaHa, ... );
Mapc ~ cuin IOnnrepa (3esca);
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IOnuTep — cein CaTypHa, 6pat Hentyna u IlnyTona;
CatypH — culH Y pana u [en;

Ypan — cein 'en, 3aTeM cTan ee cynpyrom u oruom CaTypHa;
Hentyu u IlnmyTon — ceHoBbs Catypua (Kponoca);

JIyna (Cenena, Ilnana, Apremuna) — gous lOnurepa.

1.21. Tonbko BepxHAA IUIaHeTa, PagUyC Op6MTEI KOTOpOl Ipe-
BEILIaET Paluyc OpGUTH 3eMIIH, MOXeT HaXOMUThCS Ha YTJIOBOM pac-
crosiuuu G6onee 90° or Conuua (Pur. 1.2).

\
\
\
\
\
AN
N
Bepauas®
naanema
o <90°
0°sP<180°

@Pur. 1.2. Koupurypaunun niaxer.

1.22. O6GHIYHO MeTeopHhIe MOTOKM HOCAT Ha3BaHUE TOTO CO3BEe3-
O¥si, B KOTOpOM HaliogaeTcs UX pamgdaHT. Y moToka JleoHunw! pa-
OMAHT JeXUT B co3Besnuu JIbBa (o = 10,2P, 6 = +22,3°). Makcu-
MYM 3TOro noToka HaGiiomaeTcs B cepeguHe HOAOpA M CBA3aH OH C
koMeToil Temmns—TyTTas. DToT NOTOK U3BECTEH yXe OKOJIO 4 ThIC
netr. O6BIYHO OH He oYeHb 6oraT, HO pa3 B 33 roma MPUHOCUT OGHIIb-
Hble 3Be3Hble JOXIU.
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IloTrok KBamparTHNH HabliogaeTcs B NEPBHX YMCIAX AHBAapA M
OTINYaeTCca CTabMIBHOCTHIO M 6GoraTcTBoM. Ero paaguaHT uMeeT KO-
opmuHaTH o = 15,5" u § = +51°. 3pmech cxomaTcs rpaHuIBl Tpex
co3Be3nuii: Bonomnaca, I'epkyneca u Ilpakona. Ho ogno BpeMs B 3ToM
MecTe pacmoJiarajiock co3dBe3gue CrenHoit KBanpaHT, BBemeHHoe B
1795 r. 2Ko3zedom JlamangoM B 4ecTh cBoero JTOGHMOro acTpOHOMM-
4YeCKOro MHCTPYMEHTAa. JTO HOBOBBeNEHHE He MPUBUIIOCH, HO MAMATH
O HeM OCTaJIaCh B Ha3BaHWHM METEOPHOTO IIOTOKA.

1.23. OpumaH — He 30AUMaKallbHOE CO3Be3due, MO3ToMy Mapc B
Hero He NomnangaeT.

1.24. 3eMius 6yneT HAXOOUTHCA B IPOTUBOIOJIOXKHON YaCTH IKJIU-
IITHKH, B co3Be3nuu Biu3Henos.

1.25. Counnue, lOnurep, CatypH, Ypan, Henryn, 3emns, Be-
Hepa, Mapc, "'anumen, Turan, Mepkypwnit, Kannucro, Ho, Jlyna,
Espona, Tpuron, IlnyTon,. ..

Ionrdens

HMonous Memeopum®t

®ur. 1.3. ”YTpeHnue” MeTeopuTHI ABMXYTcs K 3eMite 6uicTpee.

1.26. B ”yTpenHee” nonymiapne 3eMiIH NONagaloT MEeTEOPUTHI,
JleTsIMe NPEMMYIIIECTBEHHO HaBCTpeuy 3eMile, a B ”BeyepHee” - BIO-
rod (Pur. 1.3). [losToMy mociienonyHOYHbIE METEOPUTHI BIETAIOT B
aTMocdepy ¢ 6onbliIeil CKOPOCTHIO U, Cropas, BCOIRIXUBAIOT spye, 4YeM
IOIOJIyHOYHEIE MeTeOpUTH. BoT moyeMy mociie mosiyHo4Yu Halll IJia3



94 PEIIEHHUA

3aMeYaeT MeTeOpHl OT TaKMX MeJIKHX KOCMNYECKHX IBLIJIMHOK, KOTO-
PhBle OO NOJIyHOYH CropaloT B aTMocdepe ci1abo U HezaMeTHO.

1.27. BynmeM cYHTaTh, YTO ria3 BUOMT 3Be3qnl mo 6 BKJIIOYH-
TeJIbHO, KOTOPHIX Ha BceM HeGe okoio 6000. Kak uaBecTHo, miomans
HeGecHoif cheprr 412530° (cM. pemrenne 3amauu 1.17). CrenobaTens-
HO, Cpe[HsAsA MIOTHOCTH 3Be3]l Ha €IMHUILYy TeJIECHOro yrijia HeGecHOR
chepnr paBua 6000/41253 = 0, 1538/0°. JlyHa uMeeT BHAMMEINA Oua-
Merp 0,5° M 3a CyTKHM IPOXOOHT OTHOCHTEILHO 3Be3d NMyTh B 13°,
c/lefoBaTelIbHO, OHa MoKphiBaeT 13° x 0,5° = 6,50°/cyr. Teneps
JIerko onpenenuTs, 4To JlyHa nokpmiBaeT B cpemneM 6,50°/cyT X
0,1538/0° = 1 3Be3ny B CyTKH.

Ecaun y4yecTb, 4TO HaGIIOOATH 3TO ABJICHME, B IPUHIUIE, MOXHO
JMLIBL B HOYHOE BpeMs, KOTOpPOe COCTaB/IjgeT MeHee TIOJIOBUHEI CYyTOK,
TO OKa)KeTcs, YTO yBUIETb NOKPHITHe 3Be3nhl JIYHO# MOXHO omuH
pa3 B 2-3 Houn. Ho u 510 eme He Bce. IIpn dazax Jlynnr, 6mm3kux
K IOJIHOJIIyHHUIO, OJIeCK ee TaK BeJIMK, YTO cjaGhie 3Be3Ibl, COCTABIIA-
onme GoJbLIINHCTBO Ha HeGe, B6nu3u JIyHu He BUOHEI. IlosToMmy B
HefiCTBUTEIBHOCTH MOXHO HaGIIOOaTh B MEepHOHN OT HOBOJIYHHSA IO
MepBOil YeTBEPTH NOKPHITHE 3Be3J TEMHEIM BOCTOYHHIM KpaeM JIy-
HBI, 2 B [IEPUOI OT NOCIeAHEN YeTBEPTH IO HOBOJYHMs — NOABIIEHUE
3Be3[d U3-3a TeMHoro 3anagHoro xpas JIyHul. Ilockonbky 3T nepuo-
OBl [UIATCA JHMINb 2 Hemend, n JIyHa B 5TuX pa3ax uMeeT KOPOTKYIO
BAOVMOCTH IO BeYepaM M IIOH YTPO, peaJIbHO MOXHO HaGiIonaTh He-
BOOPYXeHHEIM I'NIa30M NOKpHITHe 3Be3ld JIyHo#l He Yallle OOHOIO pasa
B Mecsll, a U 3TO CONPSXKEHO C HeMaJLIMK TPYIHOCTAMH.

1.28. Benepa BumHa nepen BocxomoM CosiHLa, Ha BOCTOKE.

1.29. Bo3Bpalnaschk, OXOTHNK HOOJXKEeH ABHraThcs Ha or. [lo-
CKONIbKY oceHbio CosiHLle BG/IN3N PaBHOOEHCTBHA, OHO BOCXOOUT He-
IaJIeKO OT TOYKH BOCTOKa. 3HAYUT HYXHO MATH Tak, 4To6h ConHue
6BLI0 cieBa.

1.30. Ha dpoTorpacdusix HUKaAKMX 3Ur3aroB TPAeKTOPUA COY THUKA
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He uMeeT. [lo-BMmumMomy, sBIeHHe, O KOTOPOM COOGIIIAIOT HaGJIIONa-
TeJIn, 06y CIIOBIIEHO HEKOTOPRIMHU PH3HOIOTNYECKMMHE OCOGEHHOCTAMU
3peHns, HaIpUMep, He3aMeTHRIMHM HeNPOM3BOJIbHEIMU IBUXXEHUAMH
Taas.

1.31. IloToMy 4YTO, BO-IEPBHEIX, OCTPOTAa 3PEHUA Yy Pa3IMYHBIX
nioleil HEONMHAKOBa M, BO-BTODPHIX, YC/IOBHS HabmoneHus (SIPKOCThb
He6Ga ¥ IPO3PaYHOCTH aTMOCHEPHI) MOT'YT CHIBHO Pa3IMYaThCA.

1.32. 3eMHas oCh IpeneccHpyeT MO KOHYCy ¢ yriaom 23,5° u me-
puomoM okoio 26 Tric ner. 3HaunT 13 TrICc JeT Hazan IlonspHas
6ma Ha paccTosHMM 47° ot CeBepHoro momnmoca Mupa. Ero Brico-
Ta Ham ropusonToM B MockBe ¢ = 56°. 3nauyut Ionspuas Guura
He3axonsmiein.

1.33. Ecinu npencTouT coIHEIHOE 3aTMEeHUEe, KOTOPOe CIIy4YaeTCs
B HOBOJIYHMe, TO ceifyac JlyHa B mocienHeit 4yeTBepTH, T.e. IO Beve-
paM BooOIlle He BumHa. Eciu ke oXugaeTcs JIyHHOe 3aTMeHMe, TO
IO MOJHOJIIyHMS OCTAaJIach Hefess ¥ mocie 3axoma ConHua Monomas
JlyHa GymeT B 10XkHO# yacTH Heba.

1.34. Ha pucynkax m3obpaxeHEl co3Be3nus b.Mensemnuri, Jle-
6ens u Opuona.

AN kA AY



2. 3EMJISI: KOOPIWHATEI,
®OPMA, IBU>KEHUE

PEINIEHUSA

* *k *k () * k *

@ur. 2.1. KTo 6nnxe x uenrpy 3eman?
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2.1. banxe Bcex K IeHTPY 3eMJId OKa3hIBaJMCh IIy TellleCTBEHHN-
kn k CeBepHoMy momiocy. BcnencTsue Bpamenus 3eMils CIUIIOCHY Ta:
ee MoNsApHHIK panuyc (6356,8 kM) kopoye skBaTOpHaabHOrO (6378,2
kM) Ha 21,4 kM. ITosToMy camile 6iaM3KHe K UEHTDY 3eMJIH TOYKM
- 3TO moaidca IaHeThl. Jlaxe mHo MapmaHcKo# BIAaIMHEI, I'Ie Ha
ray6unHe 11 KM OT IOBEPXHOCTH OKeaHa INOOHIBAJIO HECKOJIBKO HMcCCIIe-
nopaTeJsielf, HAXOMUTCA NaJiblile OT HeHTpa 3eMiIu, 4eM MOpPCKas No-
BEepXHOCTH B paifone nmomiocoB. OgHako Ha KOxHOM mnomioce uccieno-
BaTeJM NOOHATHI HAJ yPOBHEM MOPS MAaTEPUKOM M JIEASHEIM KyIOJIOM
AHTapKTUOR, a B ADKTHKE OHH I'YJfI0T 6yKBaJbHO HA YPOBHE MODA.
IIpu 3TOM cpenm Bcex mcciemoBaTelnei ApKTﬁxn caMBIMM GIM3KUMU

K OeHTPY 3eMiM GLUTM YYACTHWKHM NOXONOB HAa MONBOIHEIX JOMKaX
(Pur. 2.1).

2.2. 21 MapTa - OeHb BeceHHero paBHomeHcTBHUA. ColHIle Haxo-
OUTCA Ha MepeceYyeHUUM HeGeCHOTro 3KBaTOpa C PKIMUITHKONR M MOXeT
B NOJIOeHb IOOHATLCA HaJ TOPU3OHTOM Ha TaKylo BRICOTY, Ha KO-
TOPYIO IIPH OaHHOM LIMPOTe MecTa NMOAHMMaeTcd HeGeCHEIH 3KBaTOp
(h = 90° — ). TeHns cTon6a paBHAIACH €I0 BRICOTE, OTKYIa CIENYyeT,
yTo BeicoTa Connua cocrasnsuia 45°. CiremoBaTelbHO, IIXPOTa Me-
cTa HabmoneHns ¢ = 45° (kak ceBepHas, Tak, BOSMOXHO, 1 I0XKHaA).

2.3. 3eMmius nepecekasia NoToK B Tedenue 40 cytok. IIpene6Gperas
pPasHUIel MeXOy IVIMHOW Iyru, NpoiineHHoN 3eMiieif 3a 3To BpeMsi, U
IJIMHON XOpHOhl, CTATMBAIONIEN 3Ty OYTYy, M BRIYMCIMB, YTO 3a CyTKH
3eMuns ¢ op6uTaNBLHOM cKkOpocThIo 30 KM/C NPOXOOUT NyThH OKOJIO 2,6
MJIH KM, 3aKJII0YaeM, YTO MeTEOpHHI# MOTOK MMeJl IINPHHY okoJsio 100
MJIH KM.

2.4. Pasymeercd, peub B 3ajaye UIOET O Ce30HAX CEBEPHOro IOJy-
mapus. M3MeHeHMe TeMnepaTyphl OT Ce30Ha K Ce30HY B NONABIIAIO-
HIefl CTENEéHU CBA3AHO C HAKJIOHOM 3eMHOM OCH K IIOCKOCTU OpGHTHI
(k 3KIMNITHKe) ¥ BHITEKAIOLIEH M3 3TOro pa3inuyHoit BbicoTe ConHna
HaJi TOPU30HTOM 3HMOIi u JteToM. HeGoinblroe n3aMeHeHHe PACCTOAHMUSA
ot ConHua, BHI3BaHHOE 3KCUEHTPUYHOCTHIO 3eMHOH OpPOGHTEI, ClIerka
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CrilaXXKMBaeT Ce30HHEIe KojleGaHus TeMIlepaTypEl B CeBepHOM IIOJTY-
HIap¥u M yCHJIINBaeT UX B IOXKHOM.

2.5. 23"56™04° — 3pe3mHbBIe CyTKH.

2.6. Ilo npnuyvHe CINTIOCHYTOCTH 3€MHOIO IIapa MepuanaH SBIS-
eTcs 3JIIMIICOM, TOrha KaK 3KBAaTOp — NOYTH HOEATHLHON OKpYXKHO-
CTBIO C PaJHyCOM, paBHBIM GOJIBIIOA MOJIyOCH 3JLIMIICA MepUINaHa.
3HauyuT, OIINHA OKPYXXHOCTH MepUOMaHa MeHbIle, YeM 3KBaTopa, ¥
BTOPOH IyTelleCTBEHHUK BepHETCsA paHbIIe.

2.7. B nepBoM ciaydyae 3eMis MOXeT IHPOATH 4Yepes XBOCT KO-
MmeThnl. eiicTBuTennsHo, 0,5 a.e. cocTaBiasgeT 75 MIIH KM. XBOCT Xe
KOMeTHI, HapaBJIeHHKI B cTopony oT CoiHlla, nMeeT IJIMHY 60iee
100 mau kM. Bo BTopoM cayuae 3eMis He MoXeT IpOWTH 4epe3
XBOCT KOMeTHI, u60 Bcig op6uTa 3eMJ/IM LeIUKOM JIEXXUT BHYTPH Op-
6UTHl KOMETHI, XBOCT e KoMeTHl HanpasieH oT ConHua.

2.8. 3eMiis HAXOHAUTCS B TOYKax Hepurenus (4 sHBaps) U adenus
(5 mrons). Ilast MaJIbIX yIJIOB MOXKHO 3allUCATh paccTossHUe 3eMIu oT
Conuna tax: a = Ry /g, rne Rg = 7x10® M — panuyc Connna, a 0
— yroJi, nox KOTOpkIM ol BuaeH ¢ 3emun. Torma Aa = RpAf/ 02}) =
acpA0/6.p, rne Aa — pa3HOCTH GoNbLIOK U MaJIol Moxyoceil Op6uTHI,
acp — MX cpenHee 3HaUeHNE, Ab = Onax —Omin ¥ Ocp = (Omax+Omin)/2.
IloncTaBuB YNCIOBEIE 3HAYEHMSA, TOAy4yuM Aa = 5 man kM. WMeHHO
HACTOJBKO pa3nudaioTcsa paccTosHusa 3eman oT Connna B adenuu u
Mepurenu.

2.9. Ilo-npexHeMy HaGiaiomaloch GH 2 NpUIUBa M 2 OTIMBA, HO

Iepuon MexXOy NPpUJIMBaAMU cTaJ 6B okosio 6 yac, a He okoJio 12 vac,
KaK ceifyac.

2.10. B BBICOKMX HIMpOTaX B ACHYIO NMOTOAY TaKHe YacChl MOTYT
CIIY>XKUTh KOMIIACOM: MOCTATOYHO COPMEHTUPOBATH UX TakK, YTOGH
JacoBas CTpelika ykasnlBajia Ha CouHile, Torma B HampaBieHMH ”12

»
4” 6ymet tor (¢ur. 2.2). Pasymeercs, Yachl OHOJKHBI WATH IO MECT-
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HOMY COJIHEYHOMY BpPEMeHM, a IJIs 3TOTO NyTelUIeCTBeHHUK HOIKEH
3HATH CBOIO HOJroTy. Bo BpeMs moxona k¥ CeBepHoMy moiiocy o6GBIY-
HO OBMXYTCA BIOJIb MepUIMaHa, MMO3TOMY NOCTATOYHO 3HATH HOJI-
roTy MecTa cTapTa U TaM BepHO YCTaHOBUTH dacul. [lis myTele-
CTBEHHHKa, OTNpaBuBIIerocs u3 Kanamel, Takoil cnoco6 opreHTaLUN
0CO6eHHO aKTyaJdleH, IOCKOILKY OH OBHMKeTcs B okpecTHocTu Cesep-
HOT'O MarHUTHOro nomooca (¢ = 78,5%°, A = 70° 3. n.), rae MarHATHHI
KOMIIaC HelpHUTOMeH.

dur. 2.2. YHacri-xkomnac. 3anaya 2.10.

Kpome Toro, B yciioBUsIX NONAPHOrO OHA TPYHHO pa3audaTh MO
uudepbiaTy OOBIYHBEIX YacOB OMoOJIOrMYeckue JeHb M HOYb, T.€. OT-
nmuyaTh 12 wac oA oT 12 yac Houu. Iloatomy 24-yacomoit nudep-
6/1aT MoOMoOTaeT MyTelleCTBeHHUKY N36eXaTh >TOH NCHXO0JOTrN4eCKon
TPYOHOCTH.

2.11. Takoif ciyTHMK Ha3kIBaeTCA reocTaunmoHapHuM. OH OBU-
KeTcsd B INIOCKOCTHU 3€MHOI'0 3KBaTopa N0 KPyrosoil opbure paauyca
re = Rg, + h, roe Rg, = 6378 kM — 5KBATOPHAJIBHEINA pamnyc 3em-
yu, h — BEIcOTa OPOGUTH Hal 3kBaTopoM. [lina nepuona obpallleHus
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o KkpyroBoit op6ute u3 Tperbero 3akoHa Kemnnepa nmeem:
3
rc

GMg'

T =2n

Ilepuon reocTalMOHAPHOTO CIIy THUKA JOJIKEH GBITH PaBeH 3Be3IHBIM
cytkam 3emmu: T = 23"56™04° = 86164°. Torna

T 2

3

G’M@_(—) = 42166 kM,
2

oTKyna BeicoTa h = 42166 — 6378 = 35788 kM. CKoOpocTh CIy THUKA
Ha cTauuoHapHo# opbute V = 2mwr. /T = 3,07 kMm/c.

2.12. MaxkcuManabHYI0O LIMPOTY, Ha KOTOpPOW reocTalMOHapHEIE
CIIy THUKH ellle BUIHBI, ONpPeNeluM U3 YCJIOBUSA BUOMMOCTH OGBHEKTA
Ha ropusoHTe (pur. 2.3): || = 90° — arcsin(Rgq/7.), roe 7. = 42166
KM — panuyc op6UTHl cTalMoHapHOro cnyTHuKa (cM. 2.11). Ipunss
3emutio 3a wap u B3AB Rg = 6371 kM, nonyuum |¢| = 90° — 8,7° ~
81°. Ha 6osee BRICOKMX LIMPOTax, a ClIeIOBATElIbHO, Ha NOJIOCAX
3eMiM reocTauuMoHapHBIE CYTHUKM He BUIHBI C yPOBHA Mops. 3Ha-
YUT, ¥ CBA3b C MX IOMOIIBIO HEBO3MOXHaA.

2.13. [Iycty H — BeIcCOTA aHTEHHHI, T, = 42166 kM — p\annyc op-
GUTHI cTallMOHAapHOrO cnyTHHKa (cM. 2.12). Cunras 3emimio mapom
(dur. 2.3), monyyum n3 reopemsl [Iudaropa u momoGus TpeyroabHHU-
KOB ypaBHeHue mis H:

H+Ry  Rg
Te r2 — R?e .
OTKyHOa
R RS,

= — Rg = = 73 kM.
vV1- (RG)/rc)z 27 2
Y4uuTeIBas, YTO BHICOTA JIENAHOTO Kynoda AHTapKkTunsl Ha HOXXHOM
MOJTIOCe OKOJIO 3 KM, aHTEeHHY NPULLIOCH Obl MOOHATH HAl €ro Io-
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BEPXHOCTBHIO Ha 70 KM, YTO BPAM JIX BO3MOXHO.

®dur. 2.3. OTky-
na BHAEH reocTalM-

OHApPHBIM CILy THHUK?

2.14. 3apmaya kaXeTcs OYeHb JIlerKoil: mckoMas Touka — CeBep-
Helfl monioc (¢ur. 2.4). Ho He ToponmuTech: CylIeCTBYIOT M Opyrue
peutenusa. Eciu Bu He HalimeTe UX CaMH¥, TO 3arjsHUTE B pelleHMe
2.14™ B KOHIle 3TOii T'JIaBHI.

Cesepnuiil

®Pur. 2.4. Bepuynucs
B MICXOMHYIO TOYKY.

100 xm na Bocmox

2.15. BrIcoTa cBeTmsIa B BepxHeil KyabMuHauuu h = 90° — ¢ + §,
rme ¢ - reorpadudyeckas LIMPOTa MecTa, 6§ — CKJIOHeHMe CBeTMJIA.
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Ilockoneky B 3eHMTE b = 90°, TO ¢ = §, T.e. B 3eHATE MOXET
GEHITHL TOJBKO CBETHJIO, CKJIOHEHHWE KOTOPOro paBHO reorpadudyeckoit
mupoTe MecTa. IJ03TOMY YeTHIpe 3Be3[hl ¢ PA3JMIHEIM CKIOHEHHEM
He MoriM GHITH B caMoM 3eHuTe. 2K.BepHy ciemoBajio 661 HanmucaThb
PB6AM3M 3eHUTA”.

B3saB cpenHee apudMeTHYecKoe M3 3HAUEHUN CKIOHEHHS YeTHIpEX
apkux 3Be3n IOxnoro Kpecra, naitmem:

/
—62,6° — 59,2° — 58,2° — 56,6°

bep = " = —59,2°.

3HaunT, BOIM3Y IMOIYHOUYM KOPabib HAXOOWICS B pafioHe ¢ LIMPOTOi
¢ ~ —59°, a 4yepes yac oH oka3zaycsa Hal HOXHEIM momiocoM (@ =
—90°), nposeres ayry B 31°. IlockosibKy HJIMHA 3€MHOTO MepUAMaHa
6au3ka K 40 THIC KM, Kopa6ub mposeren 40000 x (31°/360°) ~ 3440
KM, uMesn ckopocThb 3400 xM/3600 ¢ = 960 Mm/c. DTO MoYTH BTpOE
BHIIIIE CKOPOCTH 3ByKa B aTMocdepe! BeposrHo sTotr snuson Kions
BepH npogyMaJr He IOCTATOYHO BHMMATEIHHO.

2.16. Bymer, NOCKOJIbKY Op6UTaJIbHOE NBHXKEHHE 3eMIIM IPUBO-
- OIUT K KaxylneMycs obparrenuio ColHIla BOKPYT Hee ¢ mepuonoMm B 1
rom.

2.17. TlockonbKy meficTBHE IIPOMCXOOMIIO NIPAKTUYECKN HA yPOB-
He Mops, B Tpy6y c JTOGRIM yBelMdYeHNeM IIOBEPXHOCTh MOPA BHOHA
He paJiee 9yeM Ha 5-6 Muab. Ha 3ToM paccTOSHMM IPOXOOUT JIWHUA
TOPHM30HTA. .

IIpaBuabHO pelIuB 3Ty 3aady, OOUH U3 y4acTHUKOB MockoBckoit
ONMMIIUaNBL, OMHAKO, 3aMeTH/: ” BepoATHO aBTOp paaMONOCTaHOBKU
uMeJI B BUIOY KBalJpaTHEle MMM NOBEPXHOCTH OKeaHa, NOCTYIHOHR
0630py”. IleficTBHTENBHO, INIOMIab OKeaHa OO JIMHAM TOPHU3OHTA
COCTaBsET

S = nR* = n(5,5 Mmuau)? ~ 100 kB. MUITB.
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2.18. Pa3uuna B NpoooXKMTEIBHOCTH TPONNYECKOTO M 3Be3IHO-
ro roma CBA3aHa ¢ ABJlieHueM mnpeueccur. CMeHa BpeMeH roia olipe-
nensieTcs nosoxeaneM CosIHI@a OTHOCUTENbLHO 3eMHo#t ocu. IloaTomy
TPONMUYECKHUH rol — 3TO Nepuof MexXxIy NMoCIeNoBaTeIbHEIMH IPOXO-
xneHusmu CoslHIa Yepe3 TOYKY BeCEHHero paBHOOeHCTBHs. Ecmou
6B 3eMHas OCh UMeJla MOCTOSHHYIO OPUEeHTAaIHIo B IPOCTPaHCTBe, TO
3TOT mep¥on coBmagaia Gul ¢ opbuTanpHEIM mepuomoMm 3emiu. Ho
TIOBOPOT 3€MHOI OCH ¢ TTlepuonoM 26 THICAY JIeT MPUBONUT K €Xero-
HOMy CMEIlIeHHIO HaYaJla TPONUYECKOTo rofa Ha 1/26000 moxro rona,
T.e. Ha 20™.

2.19. Bpamenue 3emiim Bokpyr ocu Haunbolsiee y6enuTeIbHO HO-
Ka3nIiBaeTcsa ¢ NMOMoIbIo MasTHUKA Pyko, a BpaieHue Bokpyr Cours-
1[a — IO HAJIWYNIO TOOUYHOIrO Mapajiilakca 3Be3..

Hab6awdamenn

—

Pur. 2.5. OTkyna 6b111
BuaeH TyHrycckmit Me-
TeoputT?

Lienmp 3emru

2.20. H3o6paxkeHHH# Ha ¢uUr. 2.5 TPeyrodbHUK CO CTOPOHA-
Mu L, Ry u Rg + h npaAMoOyronbHEI#, MOCKOIBLKY B3PHIB GBI BH-
IleH 'y ropuac;nTa, a aTMocdepHOil pedpakuueidl MbI NpeHeGperaem.
CnenoBatensno, MoxHo 3amucats L? + R} = (Rg + h)?, oTxyna
2Rgh+h? = L2. TMockonsky panuyc 3emmu Rg = 6371 kM 1 paccTo-
sHUe OO TOYKM B3phiBa L = 350 KM M3BECTHHI, 3TO KBaIpaTHOe ypaB-
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HEHJe HeTPYIHO Pa3PEeLINTh OTHOCHTENHHO BHICOTHI B3puBa h. Ho
MOXHO nocTymuTsh npoie. Ilockonpky h < Rg, MOXHO YIPOCTHTH
ypaBHenwe: 2Rgph ~ L%, orxyna h ~ L?/2Rg = 9,6 kM. 3uauur,
B3PEIB IPOM301LEJI Ha BhIcOTe OKoJIo 10 kM. Y4UeT pedpakinu yMeHb-
wuit Gul 3TO 3HaYyeHHMe, HO B NAHHOM CIIy4ae HeT HYXIH CTPEeMHTBLCH
K BBICOKOH TOYHOCTH, NMOCKOJBKY TPYIHO INPENNOJIOXKNTHL, YTO Ha-
6niomaeMulii ropu3oHT B r.KupeHcke coBmanmaer ¢ JIMHHel MaTeMa-
THYECKOTO FOPU3OHTA.

Ycxopenue cunvt
maxecmu

a)

®ur. 2.6. [loner yepes uentp 3emnu. 3amava 2.21.

2.21. Ilycte Mg — Mmacca 3emun n Rg — pannyc 3emun. Ilorer
CIly THMKA IO HU3KOil opGMTe OT OMHOTO MOJIOCa K IPYyroMy 3aiiMeT
IIOJIOBMHY €ro OpGHTAJIbHOrO Nepuona:

3

R
T, =0,5P = &
! "V oM

Temnepr onpeneanM NPoOOONKMTEILHOCTD NOJIETA CHAPANA Yepe3 IIax-
Ty. Ilockonbky pacnpeneiiense INIOTHOCTH BeILleCTBAa BHYTPH 3eMiIn
UMeeT OOBOJIBHO CJIOXKHBIA BUI, MBI pACCMOTPUM ABa KpaiHUX CIIy-
yas:
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a) Ilycts 3emius - omHoponumit map (¢ur. 2.66). Ha paccro-
SAHMM T OT IEHTPa 3eM/IM CHapAl MCHBITHIBAET IPHUTAXKEHHE TOJb-
KO OT BHYTpeHHell YacCTM IUIaHeTHl paduycoM T U Maccoit M(r) =
Mg(r/Rg)3. CnenoBaTensHo, OB IBHXETCS C yCKOPEHUeM
a = —-GM(r)/r* = —GMgr/R} (3HaK Munyc roBOPHT 31ecCh O TOM,
9YTO HAIpaBJIEHHA BEKTOPOB I ¥ a NpoTHBomoJoxHh). Kak BmouMm,
3TO ypaBHeHHe IIPOCTHIX TapMOHMYECKMX KojeGaHMil, BOSHHKAIOIIAX
B TOM cJIy4ae, KOI[a BO3BpAIllaiollias CHJIa IPOIOPIUOHAIbHA OTKIIO-
HEHHIO Tejla OT TOYKH PaBHOBecHs. B HalleM ciydae >Ta TOYKa —
HeHTp 3eMuIH.

PewiuTh 5TO ypaBHEeHHMe MOXKHO 110 aHAJIOTHH C ypaBHEHHeM Ma-
NBIX Kose6GaHMit MasTHuKaA (dur. 2.6a): a = —gr/L, roe g — yckope-
HUe CBOGONHOTO NaneHus, L — MIMHA MasTHUKA, T — €r0 OTKJIOHEHHE.
Kak u3BecTHO, mepuon Kose6aHus MaATHUKA COCTABIAET

L
P = 2m\[ —.
g
3HauyuT, Nepuon KojeGaHUA cHapana B waxTe (He3aBUCHMO OT aM-

IUIMTYOH KOJeGaHUA) COCTABHT

Ry
GMg

=27

A monetr Mexmy nosocaMu 6yneT OIUTBHCA

Ry
GMg

TakuM o6pa3oM, B ciiyyae omHopomHoil 3eMiu cHapansl npubynyT K
»KHoMYy noiiocy onHoBpeMerHo (T = Ts,).

Onnako M3BECTHO, YTO K LEHTPY 3eMiIHM INIOTHOCTH yBeJHYHBa-
eTcs, II03TOMY PacCMOTPHUM Ipyroil KpaHuil ciaydaii.

6) Ilycts Bca Macca 3eMim cocpemoTodyeHa B ee neHTpe. Torma
yckopenme cHapsama a = G Mg /r?. Takoe e ypaBHeHHe IBHKe-
uus uMeoT Tena ConHeuHO# cucTeMul. I[BH)KeHMe Halllero cHapsama
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IO pamyalIbHON OpOMTEe MOXHO IPENCTAaBUTH KaK IBHXKEHHE IO BEI-
POXIEHHOMY 3JIJIMICY C 3KCHEHTPUCHTETOM INPaKTHYECKH PaBHBEIM
enunuue (¢ur. 2.68). Torma Gonblras NOIYOCh 3TOrO 3JIMICA PaB-
Ha Rg /2, a opOGUTAIBHEIN Nepuon

(Re/2)° o R}, .
GM, 2G Mg

T26 =27

Kax BumuMm, 5T0 B V2 pa3 Mmenbuie, yeM 1) minu T,,. OueBun-
HO, YTO MCTHMHHOE 3HaYeHHe BPEMEHHU IojleTa CHapAla dYepe3 LIAXTY
(T:) ynoBneTBopseT HepaBeHCTBY T2 > T2 > Tis. CnemoBatenbHo,
T, < T, T.e. cHapsl, OTHYUIEHHBEIA MagaTh B LIAXTY, JOCTHUIHET
TIPOTHBOIIOJIOKHOM TOUukHM 3eMJIn GhicTpee, YeM CHapsl, BRIBEIeHHHIA
Ha opbuty. OuYeHb ymOGHBEINH BHI MEXKOHTHHEHTAJbLHOIO TPaHCIOP-
Ta U, K TOMY Xe, COBepDHIEHHO GeCIJIATHHIM (eC/IM He CYUTATH 3aTpaT
Ha CO3[laHMe IIaxTHhl!).

3agauya peiileHa. A Teneps nmonpoGyiTe pacCMOTpPeTh TpeTHit
BapMaHT pachpelelieHus [UIOTHOCTH 3eMJIM — COBepIIEHHO HeBepo-
SATHBIA: IIYCTH BCA Macca IJIaHEThI COCPeNOTOYeHAa B ee OECKOHEYHO
TOHKO# 060i104Ke, a BHYTpH — nycTo. 2Kemnaro ycnexa!

2.22. Y KpYNHBIX MAaCCUBHBIX TeNl CUJIa TAXKECTH NpeobiiamaeT
Hal cuiIoii ynpyrocT# ¥ ”Tonut” ni06yi0 BHICTYNAIOMIYIO YacTh IIa-
HeTHl. Tonbko y HIapa Bce TOYKH IIOBEPXHOCTU HAXOOUTCA B ONOM-
HAKOBOM IIOJIOXKEHUMM M HeT BeIcTymnatomux dacteit. Eciau nnanera
BpalllaeTCs, TO IeHTPpo6exxHas CHJIa OTTATUBaeT BOOJb 3KBaTopa He-
6onblioe "B3nyTue” u ¢popMa MIAHETH CTAHOBHUTCA 3JLIMIICOMIANTD-
Hoil (ocoBeHHO 3TO 3aMeTHO y CaTypHa).

Ha acTepoumax u smpax KoMeT cHiia TAXKECTU HUUYTOXKHA, M MX
¢opMa olipenenseTcs NpollecCaMU coylapeHHMs, CIMNaHUA M pa3py-
menns. [loaTtoMy oHa MoXeT GHITh BeCbMa pa3HOOGpPa3HOIL.

2.23. Ilonaras, 4To YacTHIULI MaJalOT PaBHOMEPHO CO BCeX Ha-
npaB/IeHM# ¥ He M3MEHSIOT MOMEHTa KOJIMYeCTBa OBMXKEHHsS 3eMIIH
Lg o« M RV,, HaxoouM, 4TO 3KBaTOpHalibHas CKOPOCTH BpallleHUs
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Vo x 1/MR , a cyrounstrit mepuon P < R/V o R*M. Mpu ucxomaom
nepuone P, momyqum:

Py R’M

P (R+AR?(M+ AM)’

ITonaras nameHenus R u M MaJILIMHU, IIOJLyYHM:
P=P (1+AM) (1+2AR>
e M R/~

Y4YuTHEIBas 3aBHCHMOCTH MAcCChl OT paiHyca NPH IMOCTOSHHOM IIOT-
noctu (M o« R®), monyuum: AM/M = 3AR/R, oTxyna
P =P, (1 + 5AM>
S 3M /°

HNi3MeHenne Maccul 3eMiH 3a BpeMsa ee 3BOJJIIOIINHN COCTAaBJIAET nopsn-
Ka

AM ~ 10 T T x 365 x 4,5 mapn geT ~ 2 x 10'° kr.

CnenoBaTenbHoO,

AM 2 x 10
Mg ~— 6 x 10%

~ 3 x 107°.

OTo NPHBONKT K M3MEHEHUIO CyTOYHOro Nepuona Ha 0,4 cek 3a Bce
BpeMs 3BOJIIOUUM 3eMJIH.

2.24. Her, He uaMmenuTcs. Ilpeneccus ocu Bparuenus 3emiau
HE M3MEHseT YroJl HaKJIOHa 3TOi OCH K INIOCKOCTH 3KJINITHKH, OT
KOTOPOTO ¥ 3aBHUCHT, B OCHOBHOM, KJIIMMAT NOJAPHEIX TePPUTOPMIl.

2.25. OueBUOHO, YTO yKa3laHHOe M3MeHEHHE JIy4eBOil CKOPOCTH
e€CTh ClIefCcTBUe opOuTalbHOro nBuxkeuns 3emiuau. Ecnu 3Besna oBu-
XeTcs 1o oTHoueHuIo K CollHIly ¢ JIy4YeBoik ckopocThIo V;,a CKOPOCTE
nByKeHus 3eMin no op6ute V), To npn npubanKeHuH 3eMIIN K 3Be3-
e UX OTHOCHTe/bHajg CKOPOCTh OyneT

V=V, - V.
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A yepe3 nonroga 3eMuist yXe ymaJiieTcs OT 3Be3lIkl ¥ CKOPOCThH CO-
CTaBUT

OTcoga momy4nm

- n

==

3HaunT op6uTanbHas ckopocTh 3eman V = (33 + 27)/2 = 30 kM/c.

Ins xpyrosoro nBuxkenns 3emin BOKpyr CollHIla ee LIEHTPOCTpPeMHU-
TeJIbHOE yCKOpEHMe PABHO I'DaBUTALMOHHOMY:

|4

Vi GMg

a a?®

OTCIO,D.& IMMOCTOAHHAA TATOTEeHUA

aV?
G = =6,7x 107 "m3kr 12,
©

2.26. 3eMHas oCch mpeneccupyeT Mo KOHycy c¢ yriom 23,5° u me-
puomoM okosio 26 Twic meT. 3HayuT 13 ThIic ner Halan Ilonspuas
6ns1a Ha paccrosHumM 47° ot CeBepHoro moisioca Mupa. Erp Beico-
Ta Hanx ropu3oHToM B MockBe ¢ = 56°. 3uauut [lonsapuas Grira
He3aXOIAIIIeH.

2.27. OnucaHHas MCTOPHUS MOTJIa IPOM30OUTH TOIBLKO B IBYX paii-
onax 3emsin: Ha CeBepHOM moiioce (3TO TPUBHAIBHO) U B OKPECTHO-
ctu OxHoro nomoca (3To He Tak TPUBHAIBHO; eciIM He pa3bepeTech
caMu, TO 3arisHuTe B peiienue 2.14*). Ho B AnTapkTuke MenBe-
oM, KaK M3BeCTHO, He Bomsarci. IloaToMy Hall MenBenb CTOSI Ha
CeBepHOM moJIiOCe, CIIEIOBATEIbHO GblNl GeJIbIM.

2.14". Kpome omuoii Toukum Ha CeBepHOM MOJIOCE CYILUECTBY-
eT Tak)Xe 6€eCKOHedYHOe MHOXeCTBO To4eK B okpecTHocTU FOxHoro
moJjiloca, TaKXe YNOBJIeTBOPSAIONINX ycioBHio 3amayu. OHu nexat
Ha KOHUEHTPUYECKUX OKPYXKHOCTAX ¢ ueHtpoMm B IOxHoM moiioce,
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UMEIOIIUX PNy Chl
= 100 (1 + —) KM,

roe k =1, 2, 3,... HanpuMep, npu k£ = 1 MEl BRIXOOMM C PACCTOAHUA
oKoJio 116 kM OT moJfoca M, OBUTasfchb Ha or, NpubanmxkaeMcsa K HeMy
oo pacctoauus 16 kM. 3aTeM moBopauMBaeM Ha BOCTOK M OGXOmUM
BOKPYT TNoOJIIOCAa Welhlii Kpyr (minMHa OKpyXXHocTH 2w X 16 = 100
KM. 3aTeM IO yXe NPOHIeHHOMY NYTH BO3BpalllaeMcs Ha CeBep B
ucxonuyo Touky. IIpu k = 2 nmpunmercs cmenaTs OBa 06Xxoma BOKpPYT
MoJIl0Ca IO KPYry BIBO€ MeHbllero paiMmepa. IIpm 3ToM mBuKeHHe
TMPOMCXOOMT BCE BpeMsA CTPOro Ha BOCTOK. MexXnOy pacCTOSHNUAMU
116 u 100 xM ot KOxHoro momioca 3akiIio4eHO 6€CKOHEYHOE YUCIIO
OKPYKHOCTel, Bce TOYKN KOTOPHIX YIOBJIETBOPAIOT YCIOBHIO 3aJa4H.

®dur. 2.7. BepueMcs B mio-
6yio M3 6EeCKOHEYHOr'o 4M-
cjla MCXOOHBIX TOYek!

AYAIAY e AYAYAY



3. JIYHA. SATMEHWMS COJIHITA
N JIYHBI

PEIIEHUSA

* ok ok (D k k%

3.1. Buaromaps ¢usumyeckuM aubpauusm (moxkavuBanusm) Jly-
HEI, TOXOOAIIMM Oo 8°, u3 ob6nacTeit 61M3 Kpas JyHHOTO IMCKa MOX-
HO HaGNIONAaTh peryisApHble BOCXOMEl U 3aXONLI 3eMJIM, NMOCKOIBKY
ee BUOUMELA c JIyHH ODMaMeTp cocTaBiieT okosio 2°. 3eMiis HEMHO-
ro NPUIONHUMAEeTCs Hal TOPH30HTOM, 3aTeM CKDHIBAETCA 3a HUM C
MepMONIOM B OOUH MeCHII.

3.2. Biaropaps IBMXXEHMIO Y3JIOB JIYHHOW OpPGMTHI BOCXOOSIIAMK
y3ell MOXeT COBIagaTh C TOYKO#l BeCeHHero paBHOJIeHCTBHX. NUmMenno
B 3TOM ciydae nosHas JIyHa MoXeT HOCTUTHYTH cBoeii HamGoabLIeR
BLICOTHI. Y YUTHIBasA; YTO HeGeCHBIA 5KBATOP MOLAHUMAETCS HA IIKPO-
Te MockBh Ha 34°15’, uTo HaK/IOH SKJIMITHKM K 3KBaTOpy 23°27/, a
HaAKJIOH JIyHHOH Op6UTH K sxknuntuke 5°9) nomyuum, uro Jlyna mo-
*KeT NMOMHATHLCA Hall TOPM30HTOM Ha 62°51’. DTo MoXeT mpom3oiiTu
B IIOJIHOYH B JE€Hb 3MMHEro COJHIEecTOAHuA. JlyHa moysxkHa GHITH B
3TO BpeMs B ceBepHOil yacTu BausHenos.

3.3. Becnoit ConHue HaxonuTcsa B6AM3M TOYKH BeCEHHEro paBHO-
OeHCTBUsA. B 3To BpeMs 3kIuNTUKa 1O BedyepaM o6pa3yeT HamGoib-
muii yrosn c ropusoHtoM. IlosTtomy JlyHa, mBUrasch BOIHM3M SKIIU-
NMITUKH, BRICOKO IIONHUMAEeTCA HaJ FOPU3OHTOM u pora ’Moionoi” Jly-
HBEI HalpaBJIeHbl BBepX. AHaJIOTMYHasd KapTHHA 6ydeT OCEeHBbIO nepeh
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%9

BocxonoM Comnna B cnyvae ”crapoit” Jlynsl, xorga ConHue B6IH3M

TOYKHN OCEHHEro paBHOOEHCTBHA.

3.4. BcnencTBue HeGoONBUIOH 3IMIHUITUYHOCTH 3€MHOH OPGUTHI
paccTosnue 3emnu or ConHLa M3MeHAETCA B TedeHHe roma: 3eMis
nadbliie oT CoTHUA B IepHoq JieTa B CEBEPHOM NOJyLIapUH M Ginmxke
K HeMY B 3uMHHMi nepuon. IosTtoMy yriosoii pasmep ConHiua neToM
4yTHh MeHbllle, 4eM 3uMoii. [lo MpHYNHe Xe 3IIMITHNYHOCTY JIYHHOM
op6uTnl paccTosHue JIyHE oT 3eMau (COOTBETCTBEHHO, U YIJIOBOI
pasMep JIyHEI) Tak>Xe UCIBITHIBaeT KoJeGaHMA C NEPHONOM B JyH-
HBEIf Mecsll ¥ B CpeqHEM He CBA3aHHHIE C ce30HOM roma. IloaTomy
neroMm JlyHa yalnle mMeeT yriioBoi nuameTp Goibllle COTHEYHOTO M
IIOJIHOCTHIO 3aKPHIBaeT ero OUCK. 3UMOM Xe yYaIle, YeM JIETOM, Ha-
6niomaloTcs KoJiblleOOpa3HEIe 3aTMEHHUA.

3.5. Bo BpeMs CONTHEYHOro 3aTMEHMS JIyHHas TeHb NBUXKETCH IO
TIOBEPXHOCTH 3eMJIM NpUGIN3UTEIBHO C 3aMafa Ha BOCTOK CO CKOPO-
CTBHIO 0KOJIO 1 KM/c (B mepBoM HPHUGINKEHHH 3TO CKOPOCTH ABHXKE-
uus JIyHs mo op6ute). B Ty Xe cTOpoHy, Ha BOCTOK, HO C Me€Hb-
1Ieifl CKOPOCTHIO, IPOMCXOOUT CyTOYHOE NBMXKEHUE 3€MHOi ITIOBEPXHO-
CTH: Ha 3KBAaTOpPE ero CKOPOCTH HOCTHraeT 27 Rg/ 24* =-0,5 kM/c,
a Ha MOJIIOCaX yMeHbllaeTcs mo Hyns. [loaTomy B paiioHe 3kBaTOpa
CKOPOCTB T€HM OTHOCUTEIHLHO NOBEPXHOCTH COCTaBiseT ToibKo 0,5
kM/c. IIpuHsas auameTp nyHHO# TeHH B 200 KM, JIETKO BRIYHCIUTD,
YTO B BRICOKHX LIMPOTAX 3aTMEHNE MOXeT IPONOJIKATHCA OKOJIO 3,5
MHUH, TOrIa KakK BGIM3M 3KBaTOpa — OO 7 MUH.

Bropas, MeHee Ba)KHas IPAYNHA COCTOMT B TOM, YTO pa3Mep JIyH-
HOWl TEeHM Ha 3KBaTope YyTh GOJNblile, YeM B NOJNAPHBIX OGIACTAX,
IIOCKOJIBKY HaGiiofaTeslb Ha 3KBaTOpe, KaK mMpaBuio, 6mmxe k Jlyne
(cMm. 3.14).

3.6. MoxHo, nockonbky 3aTMeHue CoJiHIIa MOXeT IIPOM3OATH B
T1060il YacTH 3KIUNTHKHA IO Mepe OBUXKEeHMSA Y3JIOB JIYHHOW OpOMTHI.
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3.7. Eciu caMoileT JIETHT CO CKOPOCTBIO OKOJIO 1 XM/c, TO OH
CMOXeT IOTHATB JyHHYyIO TeHb (cM. 3.5). Takmue camoseTn cylue-
crByioT (HanpuMep, Concord); Ha ux 6OPTY aCTPOHOMEI yXKe HabIio-
IaJIM CONTHeYHEIe 3aTMeHUA. Bo BpeMs OIHOIO M3 TaKMX HaGIIONeHHUI
nonHasA $a3a 3aTMeHUs IPoHoJKajgack Goiee daca!

3.8. [Ipm GnaronpuATHHIX O6CTOATENHLCTBAX MOXHO HabGIIOOATH
COJIHeYHOe 3aTMeHMe ¢ 6opTa 11060r0 MCKYCCTBEHHOI'O CIIy THUKa 3eM-
smn. Ho mns cmyTHMKOB Ha HM3KO# opGUTe, KAKUM ABIAETCA CTAHUIUS
”Mup”, IpoooNKNTEIbHOCTH NMONHON (a3kl 3aTMeHUsA GyoeT HeBenu-
Ka: NMpHM MAaKCHMaJIbHOM OJUaMeTpe JIyHHO# TeHH 270 KM OHM HpOXO-
OAT CKBO3b Hee CO CKOPOCTHIO 8 KM/c He 6oitee, yeM 3a 34 ceKyHIHI.

3.9. D T0 MOTrI0 NPON30iTH B 3KBATOPUAIBHO-TPONKIECKUX CTPa-
HaX BO BTOpo# nosioBuHe guiA. OpbGuranbHoe nBuxkenue JIyHBI mpo-
ABJISETCSA B €€ BUOMMOM [BHUXXE€HUHU OTHOCHTEJIHHO 3Be3N ¢ 3alalad Ha
BOCTOK ¢ mepuonoM 27,3 cyT (cumepudeckuii Mecsu). Op6uranbHoe
OBHXeHMe 3eMJIn NMpPOABJIseTcs B BUOUMOM ABHxeHUM CONHLEA Tak-
JKe C 3anana Ha BOCTOK ¢ mepuonoM 1 rom. IloaTtoMy nyuHHI# muck
BO BpeMs IIOJTHOTO 3aTMEHMs NOTOHAET COJHeYHBIN HUCK M KacaeTcs
ero 3anamaHoii cropoHhul. [Ipu YacTHOM 3aTMeHHMHM TOYKa KacaHUs Gy-
IeT COBMUHYTA K CeBepy WJIH IOTY, M pellleHHe yCIOXHUTCA, NO3TOMY
6yneM cYUTaTh, YTO 3aTMEHUE IOJHOE.

3ananuas o6nacTs Ha nqucke CosiHIA MOXeT OKa3aTbCA ”BHU3Y”
TOJBKO BO BTOpPO# MOJOBMHE OHA B CTpaHaX, He OYEeHb HaJIEKUX OT
3KBaTOpa. MakCMMalbHYIO IIUPOTY 3TUX MECT JIETKO BBLIYMCIHUTH:
oHa OyneT paBHa MaKCHMAaJbLHOMY YLy MeXIY IUJIOCKOCTAMM JIYH-
HOi OpOMTHI M 3eMHOro 3KBaTopa, T.e. =+(23,5° + 5,5°) = +29°.
Ecnu 3aTMeHMe IPON30ILIO Yepe3 HECKOIHKO YacCOB IOCJIE NONYIOHSA,
TO MOXHO Naxe NPUGIN3UTEIBHO COIOCTABUTH CE30H rofia ¥ IINPOTY
MECTHOCTH: JIETOM U 3UMOi 3TO MOTJIO HAaGJIIOAATHCA TOIBKO BOIU3K
3KBaTOpa, BecHOH (MMeeTcs B BULY BecHa CeBepHOTO IOJylIapus)—
B6u3au CeBepHOro Tponuka, a ocenbio — B6au3u IO xHoro.

3.10. DTo Morio GHTbL B 3KBaTOPHAJIBHO-TPONNYECKMX CTPaHaX
o monynHs (cM. 3.9).
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3.11. 3aTMenns GuiBaloT BGIM3HM TeX TOYEK SKIMITHKH, Tle ee
nepecekaeT op6uTa JIyHnl. 3HayuT, 3aTMEHUA IOBTOPAIOTCA MPNGIN-
3UTeJIbHO Yepe3 monrona. CiieqoBaTelBHO, BTOPOe 3aTMEHUE MOXET
IpOM30iTH JIeTOM, B KOHIle HIOHA, a TpeThbe — B KOHIle HeKabps.

3.12. llenTp Kpyra 3eMHOIl TeHHd HMeJI CKJIIOHEHHE, COOTBETCTBY-
oulee ckiioHeHH0 CosHla, HO ¢ 06paTHRIM 3HakoM. CliemoBaTebHO,
LHeHTp OuCKa moiHo#i JIyHul oka3aJjics IoXxHee (HMXKe) LEeHTpPa TeHM
Ha 21°18’ — 20°50’ = 28’. Panuyc 3eMHOl# TeHU MPEBOCXOMMT Paguyc
Jynm (15') na ee paccrosnuum B 2,5 + 2,8 pasa. CremosaTenbHo,
B MOMeHT Haubonblreit ¢pa3nl JIyHa HoKHA MPORTH Yepe3d HUMKHIOIO
YacTh 3€MHOIl TeHM, NpUUYeM 3aTMeHHe YacCTHOe C O4YeHb Goibliloi
da3oii.

3.13. MoxHo, ecqiu HabmomaTenb Ha 3eMile PacloOJIOXKeH Tak,
yro JlyHa u Conunue BugHbl B6am3u ropusoHTa u JIyHa k ToMy Xxe
npoxonuT BGmU3M kpas 3eMHoit Tenun. Torma umentp Jlynm 6ynmer
Ha paccTosHuM 25’ OT meHTpa TeHM, a HMKHMI Kpait JIynm Gymer
Ha paccrosuuu 180°05’ ot uuxkmero xpas Connma. Ommako Bcien-
cTBue aTMochepHOR pedpaklHMM HUXKHHMe Kpasi CBETHJI Yy TOPM3OHTAa
6ynyT NOMHATH Ha 35, ¥ BUOMMOe pacCTOAHME MeXIy HUMH COCTa-
BHUT 4yThb MeHee 179°. 3HaumuT, IYHHHIA M COJHEYHBLIA OMCKM 6ydyT
B 3TOT MOMEHT HaJl JIWHUEeH MaTeMaTHYecKoro ropusonrta. Eciau Ha-
6/a1100aTeslb HaXOOMTCA Ha BeplINHe rophl, To ob6a cBeTHJa MOTYyT
OBITH CYIIIECTBEHHO BHIIIe JIMHUM HCTHMHHOTO ropu3onta. Ho, pa3sy-
MeeTcs, 3aTeMHeHHRI# nuck JIyHu He GymeT BuoeH Ha ¢hoHe JHEBHOTO
He6Ga (mo KpaiiHell Mepe, B OIITHYECKOM NUAINA30HE).

3.14. B6n1u3u 3eHUTA, IOCKOJIBKY B TAKOM IIOJIOKE€HNHM HaGaoma-
TesIb GIMXe K Heil Ha BeJIHYMHY panuyca 3emiau (¢ur. 3.1.), T.e. Ha
1,6%.

3.15. Y ropm3oHTa, MOCKOJbKY B TAKOM MOJOXEHWH BUIUMHIR
nunametp Jlyun Menbme (cM. 3.14).

3.16. IlHeM cBeTiiee Ha 06paTHOH cTOpOHe JIYHBI, TOCKOJBKY B
3TOT mepuon oHa 6auxke Kk CoNHIy HA QUAMETP JIyHHON OpOGUTHI, YeM
o6GpaTHas CTOpPOHa, Korna Ha Heit neHb. Houblo cBeTiiee Ha BHOMMOMR
cropoHe JIYHRI: OHa OCBellleHa CBE€TOM, OTPaXEHHRIM OT IHEBHOM’
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CTOPOHH 3eMiIU, IPpHYEM TaK APKO, YTO B Iepuol ’IoJHO3eMelus”’
Ha JlyHe 6e3 Tpyda MOXHO 4YumTaTh Npu cBeTe 3emun. Ilo 3Toit xe
IpUYKHE PANOM C MOJIOAKIM (MJIM OYeHb CTAPhIM) MecsleM MbI BUIAM
HeocBelleHHYI0 COJHIIEM YaCTh JYHHOrO OMCKAa — TaK Ha3LIBaeMHIil,
nenesbHbIA cBeT JIyHHI.

Ayna Y 20pusonma

3eman JTyna

®ur. 3.1. Kro 6nuxe x JIlyne? 3anava 3.14.

3.17. Op6ura JIyHEl JIEXHUT NOYTH B IUIOCKOCTH SKINNTUKH
(£5°), mosToMy BumuMEIA nyTh JIyHH Ha He6Ge IOYTH COBIIALAET C
TpaekTopueii Connua; Tonbko JlyHa coBeplraeT cBO# 06OPOT He 3a
ron, kak CoiHIe, a 3a ONMH JIyHHHIH Mecan (27,3 cyT). 3HauuT npu
HaGIIONeHuM ¢ reorpaduyeckoro nomoca 3emun Jlyna 6yner 2 Heme-
7 BUOHA HaJl TOPU3OHTOM M Ha 2 HelleJIM CKPOETCH IO FOPH3OHTOM.
C yuyeToMm aTMochepHoit peppakuuu JlyHa 6yneT BUOHA Iy Th MOJIbIIeE
(oueHMTE — HACKOIBKO).

3.18. JlorMYHO NpenmoJIOKHUTH, YTO OGMTATENM KaXIoil Ga3ml
6ynyT NONNEPXKUBATH CBA3b C ONpeNelIeHHHIM IYHKTOM Ha 3eMie.
Y4uTHIBasg, YTO B CBOeM OpOMTAJILHOM NBMKeHMHN JlyHa 3a cyTkm
nepeMeriaeTcs Ha Yrosi IpUMepHO B 1 Yac, HAXOMMM, YTO CyTOYHEIH
o6opoT 3eMiu MU JTYHHOTO HabaomaTeNs IIUTCA OKOJIO 25 4acoB.
Ilns ToyHOro pacyeTa McCIOJb3yeM popMyiy:
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roe Pg =~ 23P56™ —cyTounmit nepuon 3emi, P- ~ 27 ,324 ~ 655M43™
— op6utanbHhiit mepuon JlyHun. Torma mepmon mpoxoxnmenus JIyHwe
yepe3 QUKCHPOBaAHHEIA MepuauaH Ha 3eMiie cocTaBuT 1 = 24h50™,

Tenv JTynw

®ur. 3.2. ! nonbuie Hounm ANUTCA OEHb. . .

3.19. He coBcem. W3-3a xoHeuHoro yriaoBoro pazmepa ComnH-
Ha MoCTOSHHO (pa3yMeeTcs, MCKIIIOYass MOMEHTHI JIyHHKIX 3aTMEHH )
ocpellleHO GoJlee MOJOBMHEI JIYHHOTO Iapa. YTo6ml yGenMThCA B
3TOM, HOCTATOYHO BCIOMHHMTBH, YTO JIyHHasd TeHb MMeeT He IMJIMH-
IpUYeCKylo, a KOHMYecKylo ¢popmy (dur. 3.2). OueHMTH pasHHLY
MeXIy IUIOIIANBIO OCBEIIIEHHOW M HeoCBeIlleHHOM| anerHocru Jy-
HBl MOXHO TakK: IUMPHHa HONOJHMTEIbHOTro (IIOMUMO IOIYLIAPHA)
OCBellleHHOro Nosca BIOJb TepMUHATOpa cocTasiseT 0,25%, a nuuHa
360°; 3sHauuT ero mmoinanb 900°. CiemoBaTesbHO, ILIOLIALbL OCBE-
IIIeHHOM cTOpOHH Ha 1800° Gousbllle, YeM HEOCBEILEHHOH. DTO OKOJIO
0,5% nosepxsocTu JIyHHI.

IIpuBeneHHoe 3mech paccyXOeHue Gbiao 6Ll COBEPIIEHHO BEPHEIM,
ecaiM 6B OT Ka)XXOOl TOYKHM COJIHEYHOro muMcka Ha JIyHy maman na-
pPaJLIeNbHBIA Mydok jaydeit, T.e. CollHIe KaK MCTOYHMK CBeTa pac-
nosjaraJjioch 6ul “"Ha GeckoHeuyHOoCTH”. B meficTBUTENBHOCTH 3TO He
Tak: Kaxnasa Toyka CollHIa ocBellaeT Yy Th MEHbIlIe, 4YeM IejIoe Io-
nymapue Jlynn. Pasuuuna coctamnser yron o = Rc/lae. = 2,4".
OTOT yroJs o4eHb MaJl II0 CPaBHEHHIO C YIiIoBhIM pamuycoMm CosHua
(0,25°), mo3TOMY MHI He yYJIH €ro B MPHBENECHHOM BHIIlle PElLIEeHMH.
Ho nosnpaBnseM Tex, KTO OTMeTHJ 3Ty pa3Huny!
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3.20. Hurpe, ecan ceronHs He HOBoJyHMe (a Tekyuiyio da3sy Jly-
HBI 106U TeNh aCTPOHOMUM IOJXKEH 3HATh!).

3.21. ITockonbKy KaXXIh[if pa3 mosoca 3aTMEeHHMA HaKpBIBaeT CIIy-
4YaifHyio 06acTh Ha 3eMile, BEPOATHOCTH TOTO, YTO NaHHai reorpa-
duyeckas TOYKa IToNageT B IIOJIOCY 3aTMEHUS PaBHA OTHOLIEHHIO IIJIO-
I1aIY 3TOMH IOJIOCH 8 K IIJIOIIAaIM IOBEPXHOCTH 3eMHOTOo 1iapa S. 3Ha-
YHUT, B CPeIHeM M3 HAHHOW TOYKU OyIeT HAGIIOOATHCI OOHO M3 S/3
3aTMeHHH, a HHTepBaJ MeXIy HUMHU OyOeT cocTaBiIATht = S/ ueT.
Haitmem S = 47rR§3 ~ 5%10% km? u s = 200 kMx10% kM = 2% 10° km?.
Torma t = 250 ner.

3.22. B nuxHeit kynbMuHanuyu BeicoTa Connua hy = 6+ @ — 90°,
roe 6§ — ckimonenne ConHla, ¢ — WKPOTa MecTa. B eHbL JeTHero
conHuecTosHusa § = +23,5°, mosromy B C.-IleTepbypre oHo He omyc-
KaeTcsa HUXe, 4yeM Ha hy = 23,5°+60° —90° = —6,5°, a 5TO 03HAYA-
eT, YTO NMPaKTHYECKN BCIO HOYb TaM IJIATCA IpaXKIaHCKHE CyMepKH
(—6° < hg < 0°). Kak Bunum, npas 6611 A.C.IIymkuH, nucaBumii:

"W He myckas TbMY HOYHYIO
Ha rony6rie Hebeca,

OnHa 3aps CMEHUTH OPYTYIO
CnewnrT, maB HOYM moJiyaca.”

Kcrartu, npoBepsre, neiicrBurensHo nu B C.-IleTepbypre B pasrap
6eJTbIX HOUYell rpaKIaHCKHe CyMepKHM BOIM3M MMOJYHOYM IPEepHIBAIOT-
Csi UICTUHHON HOYBIO Ha moJsigaca ?

A B Opecce hy = 23,5°+46,5°—90° = —20°, 3HaYuUT OaXxe B IE€Hb
JIeTHErO COJHIECTOAHUA TaM HacTyNaeT riiy6okas acTPOHOMUYECKAs
Houb (hg < —18°).

3.23. Ha nmonrocax, pacHoJIOXXHUB ee Ha BO3BHIIIIEHHOCTH B 2-3 KM.
B 3TOM ciiy4ae MOXXHO BecTH HenpephiBHEIe HaGmoneHus CosHIa, ITo-
CKOJIBKY OHO 6yIeT IBUraThbCs BOOJL TOPU30HTA, HCIIBITEIBaA HeGOIb-
LI¥e MMOKAaYMBaHUA Ha *1,5° BciencTBue HAKIIOHA JIYHHOTO 3KBaToOpa
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K 3kynnTuke. OnHako JTMHUA PU3MYeCKOro ropm3oHTa Ha JlyHe Ha
2°v'h HMKe MaTeMaTHYeCKOTO TOpH30HTa, rae h - BeicoTa HabaOna-
TeJIss Hall IOBEPXHOCTHIO B KMJIoMeTpaXx (BhIBeauTe GOpMYIy caMu).
B >Tux ke Toukax ynoGHO CTPOMTH COJHEYHYIO 3JIEKTPOCTAHINIO.

3.24. JlyHa nBuXXeTcCs MOYTH IO IKJIUINTHKE U B MOIHOIYyHHE pac-
noJjiaraeTcsa B npotuBononoxHoit or ConHua ee Touke. Ilockonbky
3umMoit CotHIle HaXOomMMTCA HUXe 3KBaTopa, To JIyHa — Buimre. IloaTo-
My nHeM CoJlHIle XOOMUT HEBRICOKO HaJl FOPU3OHTOM, a JIyHa HOYBIO
— BEICOKO, rpamycoB Ha 40-45 Brimte Cosinna (yOBOEHHEI HaKJIOH
SKJIMITHKM K 3KBATOPY).

3.25. IIBaxknOhl B TedyeHHe OpOMTAJILHOIO mepuoma Y paHa IJIOC-
KOCTb OPOUT €ro CIIy THUKOB MPOXONUT 4Yepe3 HanpasiicHue Ha CosH-
me. B >TM MOMEHTH MOryT HpOUCXOOMTH 3aTMeHHMA. IlOCKOIBKY
yrioBoit pasmep CoisHua ¢ paccTosHMs YpaHa Bcero 1,7, monnmnle
3aTMEHUSA MOTYT HabGJIIOOAaThCA OT BCeX ero CuyTHHUKoOB. IIpnyem Bu-
nmv_lm'ﬁ C TOBEPXHOCTM IJIAaHEThI HUaMeTP MaJIeHBKUX BHYTPEHHHX
CIIy THMKOB JIM1Ib HEMHOI'O IIPEBOCXONUT pa3Mep COJHEYHOI'o HUCKa,
MO3TOMY 3aTMeHHs 6ynyT MMeTh NPUBLIYHBINA IUIS HAC BUI: CONHEY-
Hasg KOpOHa OymeT BHOHA HEIUKOM. A OT HATH KPYNHLIX BHELIHHUX
cnyTHUKOB Ypana (3To Mupannma, Apusiab, YM6pusab, Tutanus u
O6epoH) 3aTMeHHs GyOyT HaXke CIMIIKOM IOJHEIMM: B MOMEHT HO-
KPBITUS COJIHEYHOTO HMCKA MOXHO OyneT yBUIETH JHULIbL MOJOBHHY
KOPOHHI.

3.26. OTHocuTenbHo 3eMHO#N TeHM JIyHa coBepliaeT op6HTANIL-
HEI O0GOpOT 3a cHMHoOMYeckuit Mecsu (29,5 cyT), T.e. OBHXKeTCA C
yrioBoi ckopocthio 0,5°/4ac. 3a monyaca oHa mpoileT OOMH JIyH-
HBIA panmyc, 3HAYUT TeHb NOKPOeT NPHUMEPHO IOJIOBMHY JIYHHOTO
OUCKa C BOCTOYHON CTODOHHI, T.e. IHJsA HabiiogaTeseii ceBepHOro
nosyumapus — JjeBylo mojiopuHy Jlyum. Ins HabmiomaTerneif oXxHO-
ro monyuiapus GyxeT 3aKkphiTa npaBas NoJoBuMHa JIyHBI, omHako B
AxTapkTune B 5To BpeMs JlyHa Boo6ite e BugHa: CosHue B6IN3N
TOYKM 3MMHErO COJNHUECTOSHUs, 3HAYuT mosHas JlyHa BGaM3M Tou-
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KM JIeTHETO COJTHIIECTOSHUA, T.e. CeBepHee 3KBaTopa Ha 23,5°. Ilpu
3TOM OHa He BUIOHa IoXHee IQXHoro nmoaspuoro kpyra, kax pa3 TaM,
e pacmojioXkeHa AHTapKTuaa.

3.27. 3Has nepuon obpamenns Jynnt (27,3 cyT), HailmeM yrio-
BYI0 CKOpocTh JIyHE OTHOCHTenbHO 3Be3n: 360°/27,3 = 13,2°/cyt =
33’ /uac. [lockonbky BunuMslit guameTp JyHn B cpennem 32/, To mo-
KPEITHE MOXeT NPooJKaThCi He Goslee 1 Yaca M TO JMIIL B cIydae,
ecnu 3Be3lla MPOXOOUT 4Yepe3 LEHTP JIYHHOro OucKa. Bo3MoxeH u
Ipyroifi MeTOm pacyeTa: HYXHO pa3lelUTh HUaMeTp JIyHHOM TeHHU
(KOTOPHI IJIA HaJIeKOro MCTOYHMKA CBeTa paBeH AuaMmeTpy JIyHml
3474 kM), Ha CKOPOCTH op6uTasbHOro nBmxeHus JIyumr (1 xm/c):
MOJIyYMM TaKXe OKoJjio 1 daca.

OmHaxo 3TO BEPHO TOJIBKO IS HENOOBMXXHOTO HaGIIIONaTeNls Ha
nmomtocax 3emnun. Ha skBaTope HabiiofgaTelb caM IBHKETCA B TY XKe
CTOpPOHY, YTO M JIyHHas TeHb, HO C MeHbllleil CKOpocThIo — okoJso 0,5
kM/c. [loaToMy HJIsl HETO MPONOJIKHUTEIHLHOCThH MOKPHITHA BO3pacTeT
BIBOe.

3.28. OnpenennM NpoaoIIXUTEIbLHOCTD Bocxonga CosHIla Ha 3KBa-
Tope Jlynsl. IIoCKONTBKY IIOCKOCTH JIYHHOTO 3KBATOPA MIOYTH COBIA-
naeT ¢ 3kaunTukoif, ComnHue 6yneT BOCXOOUTH TOYHO B TOYKE BOCTOKA
nepueHOMKYJISPHO JMHUYM ropu3oHTa. Ilepuon o6opota JIyHEI oTHO-
cuTenbHO HanpaBieHus Ha ConHle — 3TO cHHOmMYeckuit Mecsan (29,5
cyT), sHauuT 1° no ve6y Connue nmpoxomuT 3a 29, 59/360° = 0,089 ~
2h  a cBoit nuametp (0, 5°) conHeyHHl Quck npoinet 3a 1 yac. Ecan
OBl neiicTBMe poMaHa NIPOMCXOOMNJIO He BOIN3M JIyHHOrO 3KBaTopa, TO,

OBUTasCh MOM yrjioM K ropu3oHTy, CosHiue 3aTpaTuio 6K Ha BOCXOL
6oJtee 4aca.

3.29. JlyHa OBUXKeTCs HaBCTpedy CyTOYHOMY BpAILleHHIO Hebec-
HOM chepHl co ckopocThbio okoio 13° B cyTku. Hebecnas cdepa Bpa-
waeTcs co ckopoctbio 15°/vac.3uaunT Bocxon JlyHnl Gymer 3amas-
OBIBATH Ka)KIbIA OeHb Ha 60™ x (13°/15°) = 52™. Ilocne Bocxoma
BO BTOPHMK Ilepell MOJIyHOYBIO B cpeny JIyHa He B3oiOeT, a MOSBUTCS
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TOJBKO B YeTBEPT BCKOpe mocie mosyHoun: B 0R37™.

3.30. Pemras 3Ty npocTyio 3aady, BaXHO IPaBMJIILHO MIOHHMATh
pa3mynMe CHHOOMYECKOTO M cuOepudyeckoro MecsueB. MMeHHO cmue-
puYecKHii MecAll (27,32d) CIYXHT NepnomoM BpaineHus JIyHEI Bo-
Kpyr ocu. 3HauuT 3a rox JlyHa coBepuiuT 365,25d/27, 32d4 = 13,37
obopora.

3.31. BcaencrBue nBuxkeuus JIyHEI HaBCcTpedy CyTOYHOMY Bpa-
IeHNI0 HeOecHONl cdephl Nepuol MexXOy ee BOCXOJaMM COCTaBiIsgeT
24h52™ (cMm. 3.29). Ha skBaTope oHa 6ymeT Hall TOPU3OHTOM POBHO
[OJIOBMHY 3TOro BpeMeHM, T.e. 12026™.

3.32. O6GpaTtHas cTopoHa JIyHEI Tak Xe yacTo GhIBaeT OCBEIlleHa
ConHueM, Kak 4 BUOMMas: B 060l Touke JIyHH OBe Hemeau MINTCA
OeHb ¥ OBe Heenm — HOYb. Pa3zymeercs, poTorpacdupoBanmue obpat-
HON CTOPOHH JIyHHI IIPOBOMMIIOCH B MEePUON, GIM3KUHA K HOBOJIYHHUIO,
Korga obpaTHas cTopoHa ocBemleHa CosiHueM. BTopas HeTOYHOCTBH
KacaeTcs npolecca ¢ororpa¢pupoBaHus: TPYOHO IPeNCcTaBUTh, KakK
MOXHO ORIIIO GBI 3aCHATH MOTPYXEHHYIO BO MpPaK IMOBEPXHOCTH JIy-
HBEI. OTO HAIIOMMHaeT aHEeKIOT O TOM, KaK HaMBHas JaMa CIIPOCHIIA
u3BecTHOro actpoHoMa: ’'Kak xe Bm doTorpadupyere HeGecHbie
06bekTH o HoyaM? BeposTHo, Bhl mosb3yerech Benbinikoi?”

3.33. Het, moCKOJIBKY TaM B 3TO BpeMs NOJAPHAA HOYb.
3.34. CunepnuyeckoMy mecsuy.

3.35. MakcuMaJbHBEI OMaMeTp JIYHHOW TeHU Ha NOBEPXHOCTH
3emuu okosio 270 kM. KoHyc nyHHO# TeHM MMeeT yros NIpHM Bep-
wimwe 0,5° (3T0 HabGmiomaembrii nuaMerp JIyner). BricoTa KoHyca
¢ ocHoBaHuMeM 270 kM u yriioM pactBopa 0,5° cocrasnser 270 kM
x (57, 3°/0,5‘°) = 31 TriCc KM. MMeHHO Ha Takoe paccTOSHME NOJKHA
yananuTbces JlyHa, 4TOGREI KOHYC TE€HH NepecTall JOCTaBaTh A0 3eMHO
NMOBEPXHOCTH, M IOJHEIE 3aTMeHUs NMpeKpaTHINCh. JTO NpousoiimeT
4epe3 (31 Tric kM / 3 cM B ron) = 1 Mapa jer.



120 PEIEHHAA

3.36. IleiicTBUTENbHO, B pe3yJIbTaTe yMeHbIIIEHUS YIJIOBOM CKO-
pocTH oceBoro BpaieHus 3emuu u JIyHE yMeHblIaeTCAd MX MOMEHT
UMnyyibca. Ho IpuM yMeHBLIEHHMH YTJIOBOH CKOPOCTM OpGUTAILHOIO
nBmxeHus JIyHHI ee opOMTanbHEIE MOMEHT Bo3pacTaeT. B camoMm
nejie, MOMEHT MMIIYJIbCa

Lo MxV xR,

rone M — macca JlyHn, R — pamuyc op6uTh ¥ V — CKOPOCTBH Ha Op-
6ute. Mockombky V o« R™Y2 1o L « RY2. A yrioBas ckopocTs
Q x V/R « R™32 Cnenopatensno, L o« Q~1/3. Hmenno poct
Op6MTAILHOTO MOMeHTa JIyHBI KOMIIEHCHpYeT yMeHbIlIeHUEe OCEBOTO
MoMmeHTa 3emiu (oceBoit MoMeHT JlyHH kpaifine mai). IIpu sToMm mx
CyMMa COXPaHSJeTCH.

3.37. Pemtum 3anauy B o6mteM Bune. Ilycts B, u Ry — paguycu
CIIyTHUKA M IUIAHETHl, ¢ U Ty — PaJUYChl OPOUT cIyTHMKa M ILIaHe-
Tel. Torma HaGnoOmaeMEIfl ¢ MOBEPXHOCTHU IJIAHETHI MaKCUMAJIbHBIR
yriosoit AMaMeTp CIIyTHUKa, BEIpaXKeHHH# B rpamycax (57,3° ~ 1
pan) Gynmet

R
a. = 114,6°———,
re — Ry
a yrnopoii nuamerp ConHua
0,5°
ay = ——.
© 7 ra(a.e.)

YcnoBueM MOJIHOIO COJIHEYHOTO 3aTMeHMs 6y11e'r HEepPaBEHCTBO
ac 2 ag:
re — Ry

e)> — .
ru(a.e.) 229, 2R.

Has Turana nu CarypHa 3TO yCIIOBMEe BHMOJHAETCA ¢ OONBLINM 3a-
nmacoM. Paau mo6omBTCTBAa MOXHO BEIYUCIMTL YIJIOBHIE pa3MepH
Conuua #1 TuraHa Ha webe Catypua. Ins Ry = 60 Thic kM u 1y =
9,5 a.e. monyuuM ag = 3,2’ n a. = 15,2'.
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3.38." Kpatep Tuxo HaxomuTcs Ha BMUOMMO# cTOopoHe JIyHEI 1
HUKOTIIa He CKPHIBaeTCs B pe3yibTaTe NUGpAlMil 3a ee KpaeM. JTO
3HAYHMT, YTO 3eMJIA HMKOT[a He 3aXOOUT TaM 3a N'OpPU30HT.

3.39. Ucnone3sys ycnosue 3aTMenns (cM. 3.37), jerko ormpeje-
JuTH, 4yTO Ha IOnMKMTepe MpOMCXONAT MOJIHEIE COJTHEUHHIE 3aTMEHUA
BCeMM YeTHIpbMS TajuWjeeBLIMM CIyTHHKaMH, a Ha Mapce NOJHEIX
3aTMeHH#l He 6HIBaeT, MOCKOILKY TeHH oT Poboca u IleitMoca He nmo-
CTHUTAlOT NMOBEPXHOCTH ILUIAHETHI.

3.40. Ilockonbky HuiHe JIyHa enBa KacaeTcs CBOUM KOHYCOM Te-
HM 3eMHOIl IOBEPXHOCTH, OYEBUOHO, YTO IPA YMEHbLLUICHUHN DPAJIUyca
OpOGUTHl BOABOE OMAaMeTp JyHHOH TeHM BOIM3M 3eMiiM cTaHeT paBeH
paguycy JIyust (1738 kM). CioxHee OnpeleIuTh, C KAKON CKOPOCTHIO
GynmeT OBUraThCS NP 3TOM JIYHHas T€Hb OTHOCUTENILHO 3eMHOl IOo-
BEPXHOCTH.

Cucremy 3emns-JIyHa B MeXaHHYECKOM CMEBIC/IE MOXKHO CYHTATh
3aMKHYTOl, IPX 3TOM B Hell COXpaHseTCi CyMMapHEI# MOMEHT MM-
nyiabca. MOMeHT, CBA3aHHKI C CyTOYHHIM BpaluenueM JIyHbI, npene-
6peXX¥MO MaJl M MBI €ro yYUTHIBATh He cTaHeT. IIpakTu4yecku coxpa-
HAETCA CyMMa OpGUTaIbHOrO MOMeHTa JIYHBl M CyTOYHOrO MOMEHTa
3eman:

Mcvr + kMg RgV = Const,

roe M-, r 1 v — Macca, opOUTAJBHEI pagnyc ¥ opGHTaIbHAA CKO-
pocth Jlynnl, a Mg, Rg n V — Macca, panuyc U CKOpOCThb Bpalile-
HHUS Ha 3KBaTope 3eMin; Ko3bdUNINEHT k 3aBUCUT OT paclpenelieHus
Macchl BHYTpHM 3eMuid: ecinu Ol Bca ee Macca GhliIa cOCpeqoOTOYEHA
BIIOJIb 3KBATOpa, TO k = 1, eciy BciA Macca B HeHTpe, To k = 0, nns
IIPOCTHIX OLEHOK MOXHO NPUMHATE k = 0,5. Op6uTajbHas CKOPOCTh
JIyHu cocraBuseT

A3 sTux ypaBHeHuil HeTPYOHO HAMTH CKOPOCTH BpallleHUs 3eMJH B
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IPOUIJIOM:

M
V=V°+2v°<—cr—°> (1_‘/L>,
M@RQ To

rge uHOeKc ”o” oTMeYaeT COBpEeMEHHhIe 3HAUYEHMs BEJIMUYUH. Y YUTEI-
Basd, yTo Mg = 81 M, r, = 60Rg, 7o = 27, Vo, = 0,5 kM/cn v, = 1
KM/C, ompemenseM CKOpPocThb Bpaiuenus 3emunm: V = 0,9 kM/c, u
op6UTaIbHYyI0 CKOpocTh JIyHBl: v = 1,4 kM/c.’

CKOpOCTB JIyHHOR T€HH OTHOCHTEIBHO LeHTpa 3eMiIu ImpakTHye-
CKM COBIIaJaeT ¢ OopOGMTayIbHON ckopocThio JIyHel. CiemoBaTenbHO,
OTHOCHTEJIBHO NOBEPXHOCTH 3eMJIM JYHHadA TeHb GyleT OBAraThCA
€O CKOpOCTBHIO ¥ = 1,4 KM/C B NOMAPHEIX o61acTaX B 06oe cBeTIIOE
BpeMs CYTOK M B 3KBaTOPUAIBHEIX 06/I1aCTAX yTPOM M BedepoM, a Ha
3KBaToOpe IHEeM CKOPOCTh TeHM cocTaBuT v — V = 1,4—-0,9 = 0,5
kM/c. 3HAYUT NMPONOKHUTENbHOCTH MONHON (a3hl 3aTMEHHs COCTa-
BuT 1738 kxM/(0,5+1,4) km/c = (1241 +3476) c, nin ot 20 MuH mo 1
Yaca B 3aBUCUMOCTH OT reorpa¢uyeckoil HINPOTHI ¥ BPEMEHHU CYTOK.

Jlerko NMOHATBH, YTO B Te NlajleKMe BpeMeHa 3aTMeHHA OBIIM He
TONBKO 6oJiee MPONONXKUTENBHBEIMU, YeM HbIHE, HO M 3HAaYHUTEeIbHO
6onee YacTRIMU: Bedb JIYHHas TeHb IMOKPHIBaJIa CYIIECTBEHHO GOJib-
Iy miromans 3emiau, yeM ceitdyac. Kcrarm, a korma 3to 6mLio?
Monpo6Hule acTpOHOMKYECKHEe pacyeThl MOKa3kBaOT, 4To JIyHa GBI-
na BaBoe Giauxke K 3emiie IpUGIN3UTENBHO 2 MJIPI NeT Ha3al.

3.41. IlpomonXKMTENbLHOCTh 3aTMEHNS YBEJIMYNTCH BO CTOJBKO
pa3, BO CKOJIBKO 3aMEIJIUTCS CKOPOCTh NepeMelleHNs JYHHON TeHH
OTHOCUTENIbHO HabmonaTens. CKOpOCTh JIYHHOH TEHM OTHOCUTEINb-
HO HeHTpa 3eMiuu Giau3ka K op6buTanbHOM ckopocTu JIynm (1 kM/c).
CKopocTh BpallleHHs 3eMHOl MOBePXHOCTH Ha wmupoTe 60° cocraBiis-
er 0,5 kM/cx cos 60° = 0,25 kM/c. 3HAYNT UX OTHOCUTENBHAA CKO-
pocts 1 — 0,25 = 0,75 kMm/c.

Ha6nionaTenp Ha caMosieTe OBNXKETCA OTHOCHTEIBHO NMOBEPXHO-
ctu 3emiau co ckopocThio 900 kM/vac = 0,25 kM/c, clemoBaTenbHO,
€ro CKOpocTh OTHOCHTeNbHO IeHTpa 3emnu 0,25+ 0,25 = 0,5 kM/c.
3HAYUT JNyHHas TeHb MOTOHsSET ero co ckopocthio 1 — 0,5 = 0,5
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kM/c. OTciona MPONOKHATENbHOCTE 3aTMEHNS Ha caMojieTe: 5 MUH

x 0,75/0,5 = 7,5 mun. Takue NINTenbHBIe 3aTMEHHUA C TIOBEPXHOCTH
3eMin MOXXHO HabJIoAaTEk TONLKO B pafioHe 3KBaTOpa.

3.42. Ecium npuHMMaTh BO BHMMaHHe TOJBKO HOYHYIO BMIH-
MOCTB, TO pacTyinas Jlyna Ha6nogaeTcs ¢ Bedyepa Ha 3alajie — Cpa3y
mnocjie HOBOJIyHMs, Ha IOoTe — B IIePBylo YyeTBepTh, Ha BOCTOKe — BO/IM3H
nosHoayHus. Yem crapure JlyHa, TeMm mo3sxke oHa 3aXOmMT; NMOJIHas
JIyua 3axomuT nepen BocxomoM Connia. '

Craperomtas JIyna BunHa c Bedepa Ha BocToKe. UeM oHa cTapille,

TeM II032XKe BOCXONUT, HO NIPH 3TOM BHMOHa IO yTpa. HT&K, BeYepoM
BCerma BMIOHa MoJionas JIyHa, a yTpoM — cTapad.

3.43. IlpocToe peuleHne 3TOH 3anayd, Kak MpH MOUCKe OPGUTHI
reoCTallMOHAPHOIO CIYTHWKA, 3[eCh He NOOMTCA: CJIMIIKOM BeJIMKH
BO3MYILIEHHs CO CTOPOHEI 3eMiH. [[o3TOMy HEO6XONMMO Y4YMTHIBATH
BINAHPe Ha CIOyTHUK Cpa3y OBYX Ten — JIyHm um 3eman, — obpaina-
JOLIINXCsL BOKPYT OOILEro UeHTPa Macc. OTY 3alady YOOOHO peulaThb
B cucTeMe KOOPIMHAT, UEHTP KOTOpOH coBnaljgaeT C HEHTPOM Macc
cucteMnl 3emis-JIyHa, INIOCKOCTE ~ ¢ MIOCKOCTBLIO JTYyHHO# OpGUTHI,
a OCH NTOBOPaYMBAIOTCA C NepuoloMm B 1 Mec.

B rakoit cucteMe xoopnuHaT 3emias, JIyHa U celleHOCTAIIMOHAP-
HBIA CIyTHMK OynyT HemOOBMXKHhI. (Qka3mIBaeTcCsi, YTO CYIIECTByeT
5 Tovex, B KOTOPBIX CyMMa AEHCTBYIOILIMX HA CIy THHK cui (IpHUTA-
xenme k 3emue, K JIyHe ¥ LeHTpoGexHas cHia) paBHA HyJio. OTH
0co6GHIe TOYKHM HA3HIBAIOT TOYKamm Jubpanmm wiu mouxamu Jla-
epanoca. Tpu us vux (Ly, Ly n L3) nexxaT na mpsAMoii, coennusiomeit
JIyny u 3emimio (¢ur. 3.3), a nBe npyrue (Ly u Ls) - B yriax paBHO-
CTOPOHHUX TPEYTOIBLHUKOB CO CTOPOHON, pPaBHOM PaCCTOSHUIO MEXIY
Jlynoit u 3emuteit (A).

PaccrosHus cnyTHUKOB OT JIyHL B MO/AX BETMYMHE A COCTaBAT:

Touka au6pauun L, L, Ls L, Ls
Paccrosamne ot Jlyswmr 0,15 0,17 1,99 1,00 1,00
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3emna

Jyna

dur. 3.3. Touku paBHOBecus B cucteMe 3emis-JlyHa.

3.44. MMockonbKy B TeyeHHe CYTOK JIyHa MpoXoouT OTHOEUTENb-
Ho ConHnla 4yTh Gosible 12°, To B Tex ciliydyasax, KOrJa MOMEHT HOBO-
JIYHUSA NPUXOOUTCA Ha MOJIIEeHb, Mbl MOXeM nepen BocxomoM ColHIa
HabGmionaTh crapyio JIyHy, a cpa3y fociie 3axona - Mosonyto. Ilpas-
na, ¥ B TOM, 1 B IpyroM ciiyd4ae oHa Gymer oudeHb Giu3ka K ComHiy
M IOTOMY TpyIOHOHaGmiomaeMma. JleToMm sTH HaGIIIONeHNA IPOBOOMTH
jierye, MOCKOJBKY MOMEHTHI Bocxoma ¥ 3axoma CoJsiHIla maJjiblie OT-

CTOAT OPYr OT npyra, 4yro noszBosserT JlyHe ynamuTecs ot ConHia
Ha GOJIBILIMMA yros: okoJyo 5°.

3.45. CTonbKo pa3, CKOJILKO OHa NepecekaeT HeGeCHRIN 3KBaTOP.
B TeyeHne cunmepuyeckoro mMecsua (27, 32d) OHa JlejlaeT 3TO ABaKIhl.
3HauuT B cpenHeM 25 pa3 B TeueHMe roma JlyHa BHIHa B 3eHHTe U3
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KaKoii-HNGYObh TOYKHU SKBaTOpa 3eMIIH.

3.46. OTo neTHee HabmIOHeHMe, KOrla Ta 4Y4acTh JKJIMITHKH,
B6M3M KoTopoil npoxonuT JlyHa B moiHONIyHMe, JIEXXMT IOXKHee He-
GecHoro 3kBaTopa Ha 23,5°. K ToMy ke y3Jinl nyHHO# OpGHTHI DOJIK-
HEL GBITH PAaCHOJIOKEHHLI TaK, YTOOK B noaHonyHue Jlyna Gnua na 5°
HUKe SKJIUNTUKH.

3.47. Y6enuresibHOE NOKa3aTeJlbLCTBO 3ToMy nai B 1630 r. I'a-
nunedf B CBOMX 3HaMeHHTHIX “lManorax o IBYX cCHCTeMax Mupa’:
” CBoeo6Gpa3HBIfl TYCKJIHIA cBeT, HabmiomaeMulit Ha JIyHe, B oco6GeH-
HOCTH KOTJa OHa cepmoobGpa3Ha, BeI3BaH oTpaxeHueM cBera ConHia
OT TOBEPXHOCTH 3€MJIM U MOpS, ¥ CBeT 3TOT BUIEH TeM spdye, 4eM
TOHBIIIE CepPI, TaK KaK Torma GoJiblile ¥ OCBellleHHad 4acTh 3eMJIH,
Bunumas ¢ JIyHsl, ... [mocKoabKy] ocBellleHa Bcerfa Takas ke 4acTh
3emuu, obpamenHas k Jlyne, kakas 3atemHena Ha JlyHe co cTopo-
HBI 3eMJId; 3HaYUT, YeM TOHbIIEe cepll JIYHEI M 4eM COOTBETCTBEHHO
60.!151,1191 ee 3aTeMHeHHas 4acCThb, TeM GoJiblile OCBeleHHA YaCTh 3eM-
au, BunuMas c JIyHel, 1 TeM cuiabHee oTpaxeHue cBeTa.” (c.64).

3.48. IlockonbKy pa3Mep JIYHHOW TeHM Ha MOBEPXHOCTH 3eMiu
okoiio 200 xM, ¢ JIYHE 3TO TeMHOe NATHO BUIHO IIOI yTJIOM

200 xM
384400 kM

s HEeBOOPYXKEeHHOro rJja3a 3TO IIATHO 6y11eT NpakTHN4YeCKH Hepa3-

a = 3438’ =1,8.

JINYUMO. A TOJIyTeHb CINIIKOM CBeTJa, YTOGHI BHIIEIATHCA Ha doHe
nsaTHUCTOM noBepxHocTu 3eMun. CKopee Bcero JIyHHBIe HaGiiomaTe-
JIX He 3aMeTAT 3aTMeHUA.

3.49. 3a cyeT NYyHHBIX JUGPAIUi HANpaBleHHe Ha UeHTP 3eMin
nepeMeIllaeTCs B TedeHHe MecCsilla Ha HeCKOJILKO rpamycos. K Tomy
Ke, CyTOYHOe BpallleHue 3eMJIM NMPUBOOUT K IepeMeIleHUIO NMYHKTa
npueMa Ha ee MOBEPXHOCTH MOYTH Ha 2° (yrnmaoinua.me’rp 3eman
npu Habmomenuu c JIyHwe) 3a 12 vacoB. [losToMy mis aHTEHHBI C
Y3KHMM JIy4OM HYXKHa cUcTeMa HaBeleHMs.
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3.50. 3Be3ns paBHOMEDPHO BOCXOIAT M 3aXONAT 3a FOPM3OHT, KakK
Ha 3eMie, HO ¢ nepuoaoM 28 cyT. 3eMiis UCHLITEIBaeT JUGpaIMOHHEIe
TMOKaYMBaHUA, Ha HECKOJILKO JHeN NMOKa3hIBasCh U BHOBb MPAYaCh IO
TOPHM30HT.

3.51. IlokpriTus 3Be3n n ConHla (CONHeUHbIe 3aTMEHMA ), MOp-
CKMe NPWJIMBHI, u3aydyeHue JIyHBI B HeONTHYeCKMX muanasoHax (pa-
nuo, MK), panuo-axo or noBepxHocTy JIyHhl, ¥ T.4.

Connye

dur. 3.4.
I'ne noun
nnuuHee?

3.52. [IpoBeneM paccyXOeHNA NJIsA LIEeHTPAJIbHEIX TOYeK BUIUMOMK
1 o6paTHOi cToponsl JIyunl.- PaBHoMepHoe Bpaiuenue JIyHEI BOKpyT
OCH, Ka3aJioch Ohl, IOJIXKHO NPUBECTU K OMUHAKOBON IPONOJIKHNTEIb-
HOCTH HOYHM B J1060if Touke ee nucka. OQHAKO B [IeJIO BMeLINBaeTCs
opbGuTaJibHOe ABUKeHUe JIyHEI, NpUBoOnsllee K NTapallaKTUYECKOMY
cmeinenuo ConHIla, CHHXPOHHOMY C €r0 Cy TOYHBIM ABUKeHueM (¢ur.
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3.4). B pesyabTaTe HOYb Ha o6paTHON cTopoHe JIyHHI OKa3mnlBaeTCs
HEMHOTO IJIMHHee, 4yeM Ha BuouMoil (cpaBHuTe miuHy ayr ABC u
CDA). OueHuM 5Ty pasHuLy.

AMmnnMTyna napajulakTHieckoro cMemieHus CosiHIa cocTaBiseT
3438’ x (384400 kM / 150 mau kM) = 8,8’. Ha Takoii yros ucTuHHOE
ConHlle OKa3hIBaeTCH HH)XKe CPellHero B MOMEHT BOCXOla Ha obpaT-
Hoit cTopoHe JIYHEI U BEIlle CPeHETO - B MOMeHT 3axofa. O6paTHoe
COOTHOIIeHHE CIIPaBeJIMBO I/ BUOUMON CTOPOHEI. J3HAYMT MOJ-
Has pa3sHHUIla B MPONOKMTENbHOCTH HOYM Ha BHAMMOA M o6paTHOMR
cropoHax JIyHHI cocTaBiseT BpeMs, 3a KOTOPOe B CBOEM CYyTOYHOM
nBuxenuu ConHue Ha HeGe JIyHEI mpoxomuT myry B 4 x 8,8 = 35'.
OTo cocTaBnseT okoso 1 yac 10 MuH (cM. 3.28).

3.53. KycTapHuK BOOOIIle HEBHICOK, a MIOCKOJILKY OH, K TOMY XKe€,
GBI ellle M OTHOAJIEHHBIM, TO 3HAYUT JIyHa TOJIBKO 4TO MOKa3aJlach M3-
3a ropu3oHTa. [Ipu 3TOM ee cBeT MCHLITHIBaET CHUILHOE CEJIeKTHBHOE
norjomeHne B aTrMochepe ("KpacHa”) u nIpeTepleBaeT pedpakKluio,
CXKUMaIoLIyIo u306pakeHue no BepTukaau (”umpokonuua’”).

3.54. Ilockoneky JlyHa Bcerma obGparesa K 3eMile OOHOI CTOpO-
HO#, TO Ha 6oJiblileil YaCTH ee BHAUMOrO NONylLIapus 3eMis BUOHA
NOCTOAHHO M HUKOTAA He 3axomuT (a Ha o6paTHON cTopoHe JIyHEHI -
He BocxomuT). OmHako B y3Koil 06JacTH BOOJL FPAHUIE BUIMMOIL
1 oGpaTHO# cTOpOoHE! JIyHBl 3eMis MCOEITHIBA€T BOCXOOH M 3aXO-
Nl N3-3a HeGONBIINX NOKayuBaHui (Mu6panuii) JIyHB OTHOCHTENBHO
HalpaBJIeHNA Ha 3eMiIio, CBA3aHHBIX C HEKPYTOBO# ¢OpMOil JIyHHOI
OpOMTEI U HAKJIOHOM €e OCH BpallleHUs K OpOMTAaJIbHON IJIOCKOCTH.
[osTomy cTpoku KOmus Kuma BepHEI Tonbko Hjis HabiromaTeneii,
HaxonsmMxcs B 3TOHR y3Koi ob6jiacTH JIyHHOro lLiapa.

3.55. Ha Ilayrosne.

~NAYAY e AYAYAY



4. BUIAMOE JIBN>KEHHWE
HEBECHBIX CBETWIJI

PEIIEHUA

* k ok (D ok * k

4.1. Ocp BpaueHus YpaHa JeXHT INOYTH B IUIOCKOCTH €ro op-
6UTHI: IUIaHEeTa BpallaeTcs Kak ObI Jiexxa Ha Goky. BO6ausm kaxmoro
ToJloca MOXKHO 6hlo 661 HabmionaTh, kak CoJIHIle, ONuCHIBasA CIIMpPa-
au Ha:n TOPU30OHTOM, Ha INPOTSKEHMM YeTBepPTH ypaHOBa roma IOI-
HMMaeTCs eXeIHeBHO Bblllle U BhILUe, NOcTUras 3eHuTa. Cremyrolue
yeTBepTh roga CojiHIle MO COUpaJU NpuOINKaeTcA K TOPU3QHTY H,
HaKoHell, 3axoguT. Tenepp B TedyeHHe moiyroma OyneT NoJspHas
Houb. Ha 3KBaTOpe CMeHa IOHA M HOYM IPOMCXONUT €XENHEeBHO U
JIeHb paBeH Houl. CoJHlle TaM OBMKeTCS NMOYTH TakK XKe, Kak M Ha
3eMHOM 3KBaTope: pa3HMIa B TOM, YTO Ha 3KBaTope 3eMJIM OHO B
BepXHell KyJbMHHAIUU MOXeT OTCTOATH OT 3eHUTa He Oojlee 4eM Ha
23,5°, a Ha 3KBaTOpe Y paHa OHO HBAXKIbl B TOL YHAJISLETCA OT 3€HUTA
Ha 90° 1 TaM Ha HEKOTOpOoe BpeMs 3aMUpaeT y ropusonta. OmguH pa3
B TOYKe ceBepa, a yepe3 Nojrora - B To4Yke iora.

4.2. o JIpBa HaxonuTCcs Ha 3KJIUITHUKE, U IO3TOMY OHa MMeeT
rogu4YHOe CMeIlleHue MO MPAMOIl BOOJb IKJIUNTUKYU B ONHY M OPYTYIO
cropony. Haxonsce 61113 nosioca 3kIUNTHKH, 7 [IpakoHa onuchiBaeT
nyTh, MONOGHEIA op6ute 3eMiun, T.e. kpyr. IlonspHas, HaxongIascs
6113 momioca Mupa, u 6 Opnona, Jexallas Ha 3KBaTope, OMCHIBAIOT
HEKOTOpble 3JIJIUIICHI.
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4.3. Ilockonbky JlyHa mBUXeTcs HelaJleKO OT 3KJIUNTHKH, BOIH-
34 TMOJHOJIYHUSA 3MMOH OHa HaxXoOUTCA TaM Xe, rae CoJHle JIeToM,
T.e. B ceBepHoil yacTu 3kauntTuku. I[losromy Jlyna 3aumoii nopropser
nHeBHo# nyTh CoNHIa B pasrap JieTa, T.e. NOIHAMAETCH BHICOKO HaJl
TOPH30HTOM.

4.4. 22 nexabpsa — OeHb 3UMHero coyHuecTosHnAa. CoisiHlle Ha-
xonutcs B cosBe3nuu Crpenbua. JlyHa (nomHosyHue) B MPOTUBOIO-
JIOXXKHOM eMy co3Be3num bimsneunon. Tam xe Haxonucs ¥ FOmurep —
B IPOTUBOCTOSHUH.

4.5. [lockonbky BunHa IlongpHas 3Be3nma, MJIOT HAXOOUTCA K ce-
Bepy oT 3kBaTopa. B TakoMm ciydyae FO.Kpect MOX€ET GHITH BUOEH
TOJIBKO BOM3M BepxHeil kKynbMuHauuu. Ilockosbky ero roxHas rpa-
HUIIa UMeeT CKJIOHeHMe OKOJo —65°, OH mosBasgeTcs Hal rOpU30HTOM
Ha IIMpoTax oXxHee 25° c.u1. Ho yuTs, 4TO O/ HaeXHOW BUIOMMO-
CTH CBeTHJIO NOJIXKHO NMOOHMMATHLCA HAJ F'ODU3OHTOM He MeHee, UeM
Ha 5‘0,.HCK0MLIﬁ IHMAMa30H UIMPOT CyXkKaeTcsa Io MHTepBasa 5° + 20°.
(M1 He yyuTniBaeM, 410 [lonspHas orcTouT OT nosioca Ha 1°.)

Teneps onpenenuM ce3oH. B MOMEHT mosyHOYHO# KyJIbMUHAIUKN
1O .KpecTa npsmoe Bocxoxnenne Connua pasro 12,5 + 120 = 0, 5h.
YuuteiBas, yro 24" Comnue IIPOXOOMT 3a Iol, a OTCYeT NPAMOTro
BOCXOXIEHHS HadUHaeTCA OT TOYKHM BeCeHHero paBHONEHCTBHs, Ha-
xomuM, uto Conuue nMeer o = 0, 58 Yyepe3 HeNelio Nnociie JHA BeCeH-
Hero paBHomeHCTBHA (21 mMapTa), T.e. B KoHUe MapTa. OgHako KyJh-
muHanus FO.Kpecra Moraa mabnonaTbcs He B NMOJHOYL, a B JiI0GOi
MOMEHT TEMHOro BPEeMeHM CyTOK, ckKaxkeM, ¢ 20 mo 4 yac MecTHOro
BpemeHu. [1o3ToMy ME HOJXKHEI PacCUIMPUTH OUANA30H NPAMBIX BOC-
XOXIeHui Ha +4", yTo PaBHOCHMJIBHO OUaNa3oHy BpeMeHM +2 MecsAna.
3HaynT COGRITHE MOTJIO NPOMCXOOMTH C MEPBHIX 4YMces ¢eBPAJIA IO
KOHell Mas.

B neiictButensroctu (cM.: C.Kannaxsu "B mpeiipe”, JI., 'unpo-
MeTeousnat, 1990, c. 127), ot Haxommiacs Ha 18° c.iui. B Havalle
MapTa. 3HAYNT AXTCMEH IIPOBOLMJ CBOM HaGiIloNeHNs B IepBOi Io-

5—296
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JIOBHUHe HOYM, OKOJIO 22h , YTO BIIOJIHE €CTeCTBEHHO.

4.6. B6an3n skBatopa CoslHIle B Te4eHHe NHA CHILHO M3MEHseT
CBOIO BBICOTY, HO IJIHMTeJbHOE BpeMs COXpaHseT a3mMyT. lloaTomy
OIS no,unepmauﬁx IIOCTOSTHHON OCBEIIIeHHOCTH B KOMHAaTe BEePTUKAJIb-
HbI€e XKaJII031 HYXHO HaCTPOUTH OOMH pa3 U B NaJbHEWIIeM MOXXHO He
perynupoBaThb. Ha cpemuux e muporax nuem CosHle OBUXETCS 1O
a3¥MMyTYy, MOYTHN He U3MEHAS CBOEi BHICOTHI, HIO3TOMY IOPU3OHTAJIb-
HBI€ XKaJIIO31 TaM IIpennodyTHuTeJIbHee.

4.7. MoxeT, eciM CyTOYHOe BpallleHMe IJIaHETH U ee obpalie-
Hue BOKpyr CoslHIa MPOKCXOOAT B OOHOM HAIPABJIEHHM U C GIIM3KM-
Mmu nepuomaMu. Hampumep, Ha Mepkypuu, rie nponoKUTeIbHOCTh
CyTouHOro mnepuonma (T.e. 3Be3gHBle CyTKH) cocTaBisgeT 2/3 op6u-
TaJbHOTO Iepuona (T.e. TOOa), COJIHEYHBbIE CYTKU IVIATCA 2 MepKy-
PUAHCKNX rofa, a cBeToBO#l HeHb — 1 rom. Ecau 6nl cyToYHBI# M
op6uUTaJILHREIA NepUONkl COBMafajy, TO CMeHa OHA U HOYM BooO6IIe
npekpaTuwjiachk Oul.

4.8. OTHocuTenbHO 3Be3n AMaibTes GygeT OBUraThbCA OT 3a-
maga K BOCTOKY €O CKOpocThio 30° B wac. 3a 3To BpeMs IUTaHeTa
noBepHeTcs Ha yroa 36° B ToM xe HampaBiaeHuu. Takumm obGpasom,
CIly THUK TePeMeCTUTCA 3a Jac K ToukKe 3amnana Ha 6° . IlosTomy nBu-:
JKeHUe CIIY THUKAa OTHOCHUTEJIHHO FOpU30HTa GyeT o4YeHb MeIJIEHHBIM:
MOJIHBIA CyTOYHHIA 06GopoT 3a 60 yacos.

I[TockoabKy NIOCKOCTH OpPOGMTHI CIIyTHUKAa COBIAaeT C IJIOCKO-
CThIO 3KBaToOpa IJIaHeThl, CIyTHUK OyneT BOCXOOMTH B TOYKe BOCTO-
Ka, IPOXONUTH Yepe3 3eHUT U 3aXONUTh B TOYKe 3amnana. biaaromaps
COBIAIEHNIO TJIOCKOCTU OPOGUTHI CIyTHUKA C 3KJIUNTUKON OH GymeT
IepeMenIaThCci MO 30AMAaKaJIbHRIM CO3BE3IHUAM.

4.9. Eciu c4uTaTh NIPONOJIKNTEIBHOCTHIO IHS BPeMs OT BOCXOHa
no 3axona CosHila, TO BCIOAY Ha IUIaHeTe OHa Gbuira 6bI HEU3MEHHOMN
¥ paBHO# 12 yacaM He3aBHCHMO OT ce30Ha. T0JIbKO Ha momrocax GhliI
GBI BeYHRBIN OeHb (a moyemy?).
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4.10. Ha 3emHOM Hebe cyTouHOoe nBuxkenne CoJHIa ¥ 3Be3, C OfI-
HOM CTOPOHEI, ¥ ronu4yHoe nBuxkenne CoiHlA, - ¢ PYroi, IPOUCXOOAT
B Pa3HBIX HAIPAaBJIEHUAX, IO3TOMY COJIHEYHEIEe CYTKH UyThb IJINHHEe
3Be3OHBIX. Y BeHepn HampaBileHMe OpGUTAJILHOIO IBHXXKEHUS COBIA-
OaeT C 3eMHBIM, HO HallpaBJIeHNe CYyTOYHOr'O BpAIlleHNs NPOTUBOMNO-
JIOXXHO eMY; IO3TOMY CYyTOYHOe U romoBoe asmkeHuwe CosiHIa mpowuc-
XOIOMT TaM B ofHy cTopoHy. 3HayuT CoJiHIle 3aXOOMT paHblle Tex
3Be3ll, C KOTOPEIMHU OHO B3OIIIO, ¥ COJTHEYHKIE CYTKU IJIATCA KOpode
3Be3IHBIX.

Ins 3emau 3Ta pa3Hulla HEBEJIHUKa, IOCKOIBKY IO ¥ CYTKH CHIIb-
HO pa3yIMYaAIOTCS 1O NPONOIKUTEIBHOCTU: CYyTKH NPUGIU3NTENHHO B
365 pa3 xopoue roma, MO3TOMY Pa3HHIIa B MPONOKUTEILHOCTH COJI-
HEYHRIX ¥ 3BEe3OHEIX CYTOK TakKxXe cocTaBiseT 1/365 oT ux npomos-
KUTEIbHOCTH, T.e. 4™. Y Benepn rog (225d) 6/1M30K K Iepuony
BpallleHus, T.e. K 3Be3OHBIM CyTKaM (243d). MMosToMy cosmHeuHEIe
cytku (1179) TaM cylecTBeHHO KOpOYe 3Be3MHEIX.

4.11. Il;mockocTs KoJlell, COBNaJaoUias ¢ 3KBATOPUAJIbHOI IIOC-
koctbio CaTypHa, UMeeT HeM3MeHHOe HallpaBlIeHHe B IIPOCTPAaHCTBe.
B pe3ysnpTaTe OpGMTATIBHOTO OBUXKEHNS IJIAHETH 3Ta MJIOCKOCTD Ba-
XKOH 3a caTypHuaHcKuit rox (29, 5*) npoxonut vepe3 ConHue u rpyn-
ny 6JIM3KMX K HeMYy IIaHET, K KOTOPEIM oTHOCHTCA ¥ 3emis. [loato-
My NepUOObl HEBUIMMOCTHU KoOJIell MOBTOPAIOTCA MPMMEpPHO yepe3 15
JeT.

4.12. CyuecTByeT: 3TO €CTh He YTO MHOe, KaK FTOOUYHBIA 060opoT
Connna no sknunrtuke. [IpaBna, popMysnl, cBA3RIBalOINe roquy el
MapaJilakC U paccTOSHUE HAJIeKHX 3Be3l, HenpuMeHuMu ans ConHia,
TIOCKOJIBKY IJIS Hero He BRINOJIHAEeTCs yIpolllalolliee IIpeanoioXeHue
O MaJIOCTH YTIJIOB.

4.13. [lBofiHas BHOMMOCTH Benepnl BO3MOXHa B CpegHUX ILH-
poTax B TOM cliydyae, eciln BOGJIN3M MOMEHTa HIXXHEro COoedMHeHUs
Benepnr ¢ ComHIeM ckiIOHeHHe IJIAaHEThHI CYIIIeCTBEHHO OTIMYaeTcs
ot cknoHeHus Connua. Hampumep, Becnoit 1977 r. ckioHenmne Be-

S§*
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Hephl GblI0 Ha 16° Gosnbuie, yem y Conumna. IloaToMy B cpemumx
CeBEepPHRIX LIMpOTaX IlJIaHeTa BOCXONMWJIAa HECKOJBLKO paHbllie, a 3aXO0-
ouiaa HeMHoro no3xe CosHua ¥ 6blIa BUOMMOIN BOGIH3UM FOPM3OHTA
KaK yTpoM, Tak u BeuepoM (¢ur. 4.1). Takas nBoliHas BHOIUMOCTH
Beneph oueHb KpaTKOBpeMeHHa: IPU YHCTOM MOPH30HTE OHa OGLIYHO
He TpeBbIlIaeT OOHOIO 4aca.

H anpaeierue epawenus

6a >
/ Hel AN
~ ~ ~
e ~N

- Heb6ecnoui

_‘q')'_ Benepa Q/ 3xaamop\§ Benepa —:('):'
sl Topusonm d
i‘J\,EI\)\;EComme

Connye

®dur. 4.1. Benepa BuaHa yTpoM u Bedyepom!

4.14. Ilo ortHourenmio x Mepkypuio 3eMiis sABIAeTCS BepXHei
IJIAHEeTOM U MO3TOMY MepuOoONYeCcKU GbIBaeT B COENMHEHUN, NPOTUBO-
crosHuM M KBagpatypax. Ilepuon cmennl 3Tux koHburypanuii 3emM-
JIM paBeH CHHOOMYECKOMY nepmony oOpaieHus Mepxypus, Habuiio-
naemomy ¢ 3emuu, T.e. B cpenem 1169, Ilo orHomennio k. Mapcy
3eMiis ABIAETCS HUXKHeN MIaHeTON U MO3TOMY mepuonudyecky OhIBa-
eT B BepXHeM M HMXHeM coequHeHUAX ¢ CoilHIIeM M B HaMOGOJBUIUX
snouranusx. Ilepuon moBTOpeHUs 3TUX KOHGUTYypaluil paBeH CH-
HOOMYeCKOMY Iepuony obpaiienus Mapca u B cpedHeM COCTaBiIseT
7804. Ecmu g M apMa — GonbiiMe mosyocu op6uT 3emun m Map-
ca, TO cpeHee 3HaYeHUe Hauboubieil snouraunu 3emiuu mias Mapca
cOCTaBIsAeT

] ag . 1 a.e. o
A = arcsin = arcsin | —— ) = 41".
aMa 1,524 a.e.
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Bonpmias nomnyocs op6ute Mepkypus ape = 0,387 a.e., a 3KcHeH-
TpucuTeT ene = 0,206. 3HayuT adenuitHoe paccTOAHME >TOH IiIa-
HETHI

QMe

a ee HAMMEHbIIIee PACCTOAHUE OT 3eMIIH Trin = 1 a.e.— @ = 80 MIIH KM.

ame(1 + eme) = 0,467 a.e. = 70 MIH KM,

ITockonpky Gosblias Moyoch JIyHHOH Opn6TH a- = 384400 kM, a
skcueHTpucuTeT e- = 0,055, To anoreitHoe paccrosumue JIyHH co-
CTaBiIsgeT

Qc = ac(1 + ec) = 405500 kM.

C MepkypHus 3TO pacCTOSHME BHIHO Iof yrioM (B paguaHax) a =
Qc/Tmin = 0,0051 uim, B rpamycHoit Mepe, @ = 206265” - 0,0051 =
1045” = 17'. 3To npuMepHO PaBHO pPaJMyCy JIYHHOTO DMCKa, HaBIIIO-
naeMoro ¢ 3eMIH. ‘

Y4uuTeIBas 3KCUEHTPNCUTET MApPCHAHCKON OpOUTHI ep, = 0, 0934,
JIErKO HAMTH MepUTeIMifHOe PaCcCTOAHNE IIaAHETHI:

gMa = aMa(l — ema) = 1,382 a.e,,

a ee HauMeHblllee PACCTOsAHME OT 3eMiu (B BEIUKOM MPOTHBOCTOA-
HUH)
Tmin = qMa — @g = 0,382 a.e. = 57 MJIH KM.

C Takoit nuCTaHIMKM Hanboiblee yriaoBoe paccTosuue JIyHul oT 3eM-
nu cocTaBiseT & = Q¢ /Tmin = 0,0071 pan = 24’.

4.15. Iosnroroit OHA CYUTAETCA IMPOMEXYTOK BPEMEHM MEXIY
MOMEHTaMU NOSABJIeHNA M UCYE3HOBEHUA 32 TOPU3OHTOM BEpXHEro Kpas
Connita. C yyerom yrioBoro pammyca Connua (16') u aTmocdep-
HOit pedpakuuu y ropusonTa (35') MBI BUAMM, UTO LUEHTP COJHEUHO-
ro OMcKa HaXomMTcs Ha 51’ HUXe ropuMzoHTa, KOTla BepXHUMl Kpaii
ConHua BUIeH Ha TMHMM ropu3onTa. Ha mmpore MockBu (¢ = 56°)
HeGeCHEIl 3KBAaTOp IlepeceKaeT JIMHUIO TOPM30HTa nod yriom 34°.
CrnemoBaTenbHO, 4TO6Bl omycTUThes Ha 51’ nmo Beprukanu, ConHue
BMecTe ¢ HeGecHOM cdepoi moxKHO mpoiiTu nmyTh 51’/ sin 34° = 91’
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Ins sToro Tpebyercsa 24P - 91’/360° = 6™. 3HauuT ODONTOTA OAHA
YBeJIUMYUTCS Ha 12 MUHYT.

A xyna nesatTs eme 2 MUHYTH? YacTHYHO 3TO OLIMGKM OKpYT-
JIeHWs, a YaCTHYHO — peaJIbHhIA acTpoHoMudyeckuit s3dpdekT. Ile-
JJO B TOM, YTO MCTHHHHIA MOMeHT paBHomeHcTBusA B 1990 r. Ha-
CTYIWJI NPpUOIM3NTEIHHO B NOJHOYb IO MOCKOBCKOMY BpeMeHu c 20
Ha 21 mapra. 3HayuT K MoMeHTy 3axoma 21 maprta Comxue yxe
NPONUIO TIO 3KIMITHKe OKoJio 45’ U TMOOHANOCH Hall KBATOPOM Ha
45' - sin23,5° = 18'. Heb6ecHnoit cpepe TpebyeTcs MOBEPHYTBLCA Ha
yron 18’ - tg34° = 27', yTo6nl peanbHuid uenTp ConHia, a He ero
npoekIus Ha HeGeCHBIA >KBaTOp, epecek ropu3oHT. Ilins aToro He-
o6xomumo Bpems 24" - 27'/360° = 1,8 MunyTHI.

4.16. Anajiuns noxasriBaeT, YTO 6€3 Te/leCKONa ! YacoB 3aMeTHUTh,
yTo JIyHa — cnyTHuUK Opyroii, 6ojlee MaCCHBHON IJIaHETHI, IIpaKTH-
YecKM HEeBO3MOXHO. BoT HekoTophie 3¢pdeKThl, KOTOPhi€e NI03BOJIAIOT
3TO cOeIaTh:

a) B pe3ysibTaTe OpGMTAJIbHOrO ABMKeHMs JIyHEI ImepHOMMYECKH
usMeHserca BuguMblil nuaMerp ConHua — 3a 2 HeleJil OH MeHAeTCA
ua 9” (T.e. na 0,5%). OcBemeHHOCTH JIyHHOM IOBEPXHOCTH MEHAETCS
npu 3roM Ha 1%, 4TO HEBO3MOXHO 3aMeTHUTH Ha Tia3.

6) ¢ paccrosHusa B 1 a.e. (3TO TUnMYHOe paccTosHue OO BeHe-
pol 1 Mapca) yrioBeit paguyc JTyHHOM OpPGHUTHI COCTaBIAET OKOJIO
9’. TakoB GyNeT JyHHO-CyTOYHEIH (T.e. MECAYHEIl) MapaJlIaKC 3THX
ITaHeT UIs HabIIoNaTe el Ha JIyune. IlposaBasaTbcsa oH GymeT B Ie-
TNeoOpa3HOM INBMXKEeHMM IJIaHeT, 3HAKOMOM M 3eMHBRIM acTPOHOMaM.
Pannyc MecCAYHBIX meTeNnsb IUIA JIyHHEIX aCTPOHOMOB COCTABUT OKOJIO
9', 4TO MOXeT GLITH 3aMeYeHa JIMIIL C TIOMOIIbIO TeJeCKOIMMYeCKuX
u3MepeHuil monoxeHus miuaHer. OQOHAKO JYHHEIA HabaonaTelb He
CMOXKeT IPOC/IefUTh BCIO NETJIIO IEJINKOM: NOCKOJBKY OCh BpallleHU s
JIyHBI HOYTH NepHeHOMKYAAPHA SKIUNTHUKE, KaXIas IUIaHeTa BHOHA
TaM JIMHIL IOJIOBUHY CyTOK.

B) CBs3aHHOE C NapaJlIakK TUYECKUM JIBHXKEHHeM N3MeHeHHe yIJio-
BOHM CKOPOCTM NepeMeIlleHU s IJIaHeT MOXHO OLleHUTh, CpPaBHUB op6u-
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TaJIBbHYIO CKOPOCTH JIyHH M nmmaHeTwl: mis Mapca u BeHepni, uMero-
LIMX 3aMeTHHIH apajuiakc, 3To cocTaBuT nopsaka (1 xm/c)/(30 km/c)
= 3%.

I') IpY HAJINW4YUK celicMorpada MOXHO 3aMETHTh, YTO JIyHOTpecs-
HUS YCHINBAIOTCA C MECIYHOI MepUOANIHOCTHIO. DTO KOCBEHHO CBH-
[ETEeNLCTBYET O NePpUONUYECKOM NPUGIMKEHNN K MacCCHUBHOMY Tely.

Hiwony

Aexabpy

@ur. 4.2. ”Cpennenonynesnnie” nonoxenus Connna. 3amaya 4.17.

) BO3BMYUICHUS B ABMXKEHUM ITposieTalomux MuMo JIyHH acTepo-
unoB B 82 pa3a cHJIbHee, YeM 3TO GRUIO GhI IIPH OTCYTCTBUM PAIOM C
Jynoit 3emunu.

Kak Bunum, Bce 3¢pdexkThl ciiabel ¥ TpebylOoT TIIATEILHRIX Ha-
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6iionennii. BepoAaTHo muBMIM3anUA OOpaTHON CTOPOHH JIYHEI 3Ha-
YHUTENBLHO paHbllle 3aMeTusIa Ohl 3eMiI0 HEOCPENCTBEHHO BO BpeMs
ceneHor padUYeCKIX IKCNEOUIUA HAa BUOAMMYIO cTOPOHY JIyHHEI.

4.17. 3OTa TpaeKTOpHMs HAIOMHMHaeT BOCbMEpPKY, BHITAHYTYIO
BOOJIb HeGEeCHOro MepuaMaHa M 3aK/JIIOYEHHYIO MeXIY IOJyIeHHO!
BhIcoToil COJIHIIa B [HHU JIETHETO M 3MMHEro colHnecTosHus. Cie-
IOBaTEIbHO, MIPOTSXKEHHOCTh 3TOH “BocbMepku” 47°. A ee wupu-
Ha JIETKO OIpelnefisfeTCcA U3 aMIUIMTYNhl ypaBHEHUs BPDEMEHN: MaKCH-
MaJIbHOE OIlepeXeHHe WU OTCTaBaHWe MCTUHHOTO COJIHEYHOT'O Bpe-
MeHM OT CpefHero cocTaBiseT +15 MMH, MMeHHO Ha TaKON 4acCOBOH
yron ConHue GyneT OTKIOHATHCA OT MepUOMaHa B MOMEHTH MaKCH-
MaJbHOro ypaBHeHus BpeMeHM. Co6GCTBEHHO roBOps, HAPUCOBAHHAA
ComnuieM ”BocbMepKa” eCTh He YTO HHOe, KaK ellle ofHa ¢popMa npen-
CTaB/IeHUA ypaBHeHUs BpeMeHu (¢dur. 4.2).

4.18. BenukuMu Ha3BIBAIOT TaKue MPOTUBOCTOSHHSA, B IEpHOL
KOTOpHIX Mapc HaxoOouTcsA B pafioHe Mepurenus cBoeii opGNTHI, UMe-
fo11leil oBOJIbHO 60ib10# 3kcueHTpucuTeT (0,093). OpbuTy *)e 3eM-
JI¥ MOXHO CYMTATH MpaKTHYecKH KpyroBoii. [lockonbKy opueHTanns
Op6UT B MPOCTPAHCTBE MEHAETCA YPE3BHIYAHHO MeIJIEHHO, BeJIMKue
NPOTUBOCTOSAHUSA IPOUCXONAT NPUGIN3UTENHHO IPH OLHOM M TOM Xe
IIOJIOXKEHUH Ha cBoell opbuTe Kak 3emiuu, Tak u Mapca. C mpyroi
CTOPOHRBI, BpeMeHa rolla Ha NJIaHeTe MOYTH YKECTKO NPHUBA3AHEL K ee
TIOJIOXKEHMIO Ha op6uTe (noumu, NIOTOMY YTO NpELEecCHs 3eMHON OCH
NOCTENEeHHO M3MeHsAeT 3Ty CBsi3b). BoT moueMy Benukue IMPOTHUBO-
cTosaHNs Mapca B TeyeHHe HECKOJIBKHUX THICAYEIETHI NPUXOOATCH
Ha OOWH U TOT XKe ce3oH roma. Ha kakoi xe?

OKJINITHYECKas IOJITOTa INepUrelus MapCHAHCKO# OpGHTHI paB-
Ha 336°. Ilocko/ibKy OHa OTCUMTHIBaeTCA OT TOYKH BECEHHEro pas-
HOIEHCTBUsA C 3allalia Ha BOCTOK, To Mapc, npoxons nepurenuii, He
mocTturaer Ha 24° ToukM BecHEl, T.e. CoJIHIe B MOMEHT BeJIIMKOIO
NPOTHBOCTOAHKA He NOCTUraeT Ha 24° TOYKM OCEHHEro paBHOMEH-
crBuia. O4eBUOHO, YTO 5TO GHIBaeT B paiioHe 1 ceHTAOpA.
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Ho nockonbky opbutanbHble nepuonbl 3eMyn u Mapca He kpaT-
Hbl OPYr IPYTY, TO ¥ NPOTHBOCTOSHUS KaXIbIi pa3 MPOUCXOOAT B
pa3nuysbie naThl. Cunepuyeckuit nepuoa Mapca paBeH Teyy = 6874,
a cpemHMit cuHomumdeckuii nepuon Teyy = 7809 (”cpenuuit” noromy,
uTo Mapc mBuXkeTcs HepaBHOMEPHO 110 CBOeH ITMITHYHON op6uTe).
[ToaToMy kKaxknble 2 3eMHBIX Tola NPOUCXOOUT MPOTHBOCTOSHHME, HO
OHO HaCTyllaeT MO3)Ke Ipennimymiero Ha 780 —365-2 = 50 CYTOK.
BenmuknMu Ha3piBalOT Te MPOTUBOCTOAHMA, KOTOPbIE€ NPOUCXOOAT B
aBrycre -- ceHTsa6pe. I[loaToMy cpennuii MHTepBaJ MeXKIy MHOCIeNYy-
IOIIMMHM BEJIMKMMU IIPOTUBOCTOSHUAMH paBeH 780/50 =~ 16 sner. B
nefAcTBUTEIBHOCTU OH KoJiebiercs oT 15 mo 17 ser.

MuHUManbHOE paccTosHMe Mexny 3emieit 1 MapcoMm B mepure-
JIMIAHBIX (BEJIMKHNX) IPOTHBOCTOAHUIX COCTABIASLET 56 MIH KM, a B
adennitupix gocturaet 100 MJIH KM.

Pur. 4.3. [lepemernenne komeThl Ha poHe 3Be3N.

4.19. Ilo BHeulHeMy BUIOY Pa3JIMYUTH UX NMPAKTHUYECKH HEBO3-
MoxkHo. ToJIbKO TIepeMellleHHe KOMeThI Cpely 3Be3[ HOKa3hIBaeT, YTO
3T0 06beKkT CoJiHeyHOilt cucTeMul (pur. 4.3; cM. Takxe pHC. K 3ajaye
8.54).

4.20. Ecnu cuyutaTth, uyTo caM Mapc OBMXeTCSs B TJIOCKOCTH
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SKJINNTUKH, To Ha 90° — 65° = 25°.

4.21. Becnoit ConHue B6IUM3M TOYKM BeCeHHErO PaBHOOEHCTBHA,
3HA4YNT cpa3y Iocje 3aKaTa B CeBEPDHOM IIOJIyLIapU¥ 3KJIUITHKa Jie-
XKUT Ha Hebe cymec*raennb BHIIIe HeGecHOro 3kBaTOpa M mnox 60Jb-
LIMM YTJIOM mepecekaeT ropu3oHT. IloaTomy Jlyna B paBHEIX da3ax
(T.e. Ha paBHOM YIJIOBOM pPacCTOAHMU no skiaunTtuke or ConHua)
BecHo# mnociie 3akaTa CoiHIa HaGIIONaeTCs BHIIE Hall FOPU3OHTOM,
4YyeM OCEHbIO, U JIerye MoXeT OhITh 3aMeyeHa. (JcOOEHHO CHIIBHO 3TOT
30 deKT NPOABIAETCA B BEICOKMX CEeBEPHHIX LIMPOTaX, I'me HebGecHBIN
5KBAaTOp INPOXOOUT HENaJIeKo OT FOPM30HTa. B 10XXHOM IHoJylUlapuu
AaHAJIOTUYHOE sBJIEHUE HabiomaeTcs dyepe3 IOJITONA.

4.22. 22 pnexkabps CoiHIle HAXOOUTCA B TOYKE 3MMHEro COJIHIe-
crosHus. [lockonbky Mapc B IpOTHMBOCTOSHHMHU, TO OH B 3TO BpeMs
HaXoouTcs 6JIN3 TOYKM JIETHETO CONHUECTOsHUA (B co3Besnuu Bims-
HenoB). BepxHsAs KyJIbMHHauMA 3Tofl TOYKM 22 nekaGps NIPOMCXO-
OUT B MCTUHHYIO COJIHEUHYIO MOJMHOYL. CKIIOHeHMe 3TOMl TOYKM § =
+23,5°. ClieoBaTeIbHO Mapc 6yneT Kyl1bMUHMPOBATh Ha BHICOTE
90° — ¢ + 6 = 57,5°.

4.23. Ota 3agaya aHaJIOTHYHA Npenbiayueil. IOnmurep HaxoouT-
csa B co3Beanuy CTpenblia ¥ KYJIbMHUHHPYeT B NOJHOYHL HAa BRICOTE
okouo 10, 5°.

4.24. Ilo dopmyie, cBA3bIBalOlllell CHHOOMYECKU M cuOoepude-
CKkuil mepumonnl obpalleHus

1 1 1

Tean 1 ron Teux ’

HaxomMM Ty, =~ 8 mer. Ilpumenns Tpetuit 3akon Kennepa: Tc2mx =
a®, roe nepuon Ty, BHIPaXKeH B rofiax, a GOJMbIIAL MOIYOCh OPGHTEI
a — B aCTPOHOMMYECKHMX eIMHHIIaX, HaXOOMM, 4To a ~ 4 a.e. Oue-
BHIHO, 3TO MaJjlas IJIaHeTa — aCTepPOUL.
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4.25. Becnoit ConHue HaxomuTcs BOJIM3H TOYKH BECEHHEro paB-
HONEHCTBMA, 3HauuT JlyHa mMeeT HaubGoiblllee CKIIOHEHHEe B NEPBOit
YeTBEpPTH, KOrJa OHa IMPOXOMUT BOJIM3M TOYKH JIETHEIO COJIHIIECTOS-
HUA.

4.26. Ecnu peus ugetr o CeBepHOM ToJIIOCE MUpa, TO 3Be3ja Oy-
IleT He3aXo[sllledl TaM, rje BEICOTa Nojioca (paBHasA LUIMPOTEe MeCTa)
6onsbure, yeM 45°. 1o C.-llerep6ypr m Apxanrenbck. Ecnu peun
unet o IOxHoM momioce Mupa, To 3Besga 6ynet HeBocxonsulei B C.-
Ilerep6ypre U ApxaHrenbcke, HO MOXET MOABJIATBHCA Y IOPU3OHTA
Anta u TamrkenTa.

4.27. Hesaxonsiue 3Be3gnl MMeloT ckioHeHue & > 90° — ¢, a
yc/IoBHeM BepXHell KyJIbMHHaUMM ABiIsAeTcA § = ¢. O6benuHss 3TH
JIBa HEPABEHCTBa, MOJIYYHM PpellleHue 3amadu: ¢ > 45°.

4.28. Eciu cyTo4YHOe BpallleHNe U op6uTalibHOe oGpallleHue Ii1a-
HETHEI IPOUCXOOAT C OMMHAKOBBLIM II€PHONIOM ¥ B OXHOM HallpaBJIEHMH.

4.29. ComnHile GhICTpPee BCEro ABMXKMTCA 110 3KJIMITHKE B IEPBBLIX
Yyyuciax sSHBaps, KOrna 3eMiis IPOXOOMT Yepe3 NepHuresinii opGUTHL.
B sToT nepuon Connne HaxonurTcs B co3Besguu CTpenbna U B 3004-
akaJjbHOM 3Hake Ko3epora (kak M3BeCTHO, 3a 2 THIC JIeT, IPOLIEIIINE
C MOMeHTa KaHOHM3aluu acTposiorun B Tpynax IlTonemes, B pedyib-
TaTe NMpPELEeCCHM HAKOMHUIIOCh PACXOXKIOEHHEe MeXIy IOJIOXKEHHEM CO-
3Be3IMif ¥ TOYKM BeCeHHEero pPaBHONEHCTBMA, K KOTOPOi NPUBA3AHKE
3Haku 3onmaka). 3HauuT depe3 3Hak Kosepora CosHue mnpoxomurt
Haubosiee GeICTpPO (Ha 2 CyTOK 6BICTpee, YeM depe3 JIeTHMI 3Hak Pa-
Ka). '

4.30. SlcHo, 4TO yYMTHIBATH aTMOChEPHYIO pedpakiuio B >TOH
3aJlaye He HYXXHO: OHAa MOXeT M3MEHHTb MOMEHT, HO He IPOMIOJIKU-
TeJIBbHOCTh BOCXoma uiu 3axoma. Ha skBaTope CoinHue nepecekaeTr
TOPHM3OHT MOYTH NOX NpAMBIM yrioMm. Huamerp Comnnna 0,5°, ero
yriIoBas CKOPOCTH CyTOYHOTO Bpamenus 360°/24" = 15° s uac, 3na-
ynT Bocxon miuuTes (0,5/15) yaca, T.e. 2 MUHYTHI.
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Ha mostoce cyTounoe BpalnieHue He nepeMeraeT CosHlle OTHOCH-
TeJIbHO TOPU30HTA, IO3TOMY HYXXHO PacCMaTpUBATh aBmxkenne Coix-
ma mo skauntuke. ColnHlLle mepecekaeT ropu30HT (Kak ¥ HeGeCHBIR
3kBaTOp) mox yrioMm 23,5° ¢ yryoBoit ckopocTbio 360°/ron. 3Ha-
YUT ero BepTHKaJibHas CKOPOCThb cocTaBiseT 360°sin 23,5°/rom =
0,4°/cyT. CnemoBaTtenbHo, Bocxon uiau 3axon CosHna Ha Ioioce
MPOMOJI)KaeTCsA YyTh 6oJlee CyTOK.

4.31. Ha 6Goublie yacTu BUIUMON cTOpOoHH! JIyHRl 3eMmiis He uc-
NBEITEIBAET BOCXONOB M 3aXOHOB — OHa BuMOHa moctosiHHo. Ho BGam-
3¥ FpaHMIEI BMOMMOro M o6paTHoro monyuiapuit JIyHel MoXxeT Ha-
6inomaThCcs NepecedyeHue 3emieit ropusonTa. Ileno B ToM, yTo JIyHa
HCOBITBIBaeT HeGoJblINe KoieGaHNs OTHOCHTENILHO HATIDABIEHUS Ha
ueHTp 3eman — nubpauuu. JIubpauum no goarore (i7°54' ) BO3HHMKa-
IOT NMOTOMY, 4YTO BOKPYT cBoeil ocu JlyHa BpalaeTcs ¢ IOCTOSHHOM
CKOPOCTBIO, a IO 3JUIMIITHYECKO# op6uTe BOKPYr 3eMiM — C nepe-
MenHo#. JIu6pauun no mmupore (+£6°50’) mpomcxomAT BeencTsue
HaKJOHA JIYHHOTO 3KBaTOpa K IJIOCKOCTH JYHHO! op6uThl. Ilockons-
Ky OHaMeTp 3eMHOro OMCKa Ha JIyHHOM He6e okosio 2°, TO B y3KOM
Tosce JIYHHOI MOBEPpXHOCTHU BHOJIL T'PaHMILI ee Mojyllapuit 6ynyT
eXXeMeCsIYHO HAbMIoOaThCA BOCXONbl ¥ 3aXONbl 3eMIIH.

X npomoIXkuTeNbHOCTD B pPailoHe JIYHHOI'O 9KBAaTOpa MOXHO olle-
HUTH MO AMIUIMTYAE JOJTOTHHIX Jubpauuii (LIMPOTHBIE B IaHHOM
clydae He MMeIOT 3HauyeHus ). IlyTh, mpoxonuMuiil 3eMieil Ha JIyHHOM
HeGe 3a Mecsll, cOCTaBiAeT oKoJo 4 X 7°54' = 31,6°, cnenopaTennbHo,
CpenHss yriloBas CKOPOCTh 3eMJIu OKoJIO 1° B cyTku. 3HAUYMT 3eMHOMK
OUCK GynmeT nepecekaTh JMHMIO JIYHHOTO TOPU30HTA OKOJIO 2 CYTOK.

4.32. B sToT nenr CosnHlle BOCXOOMT B TOYKE BOCTOKa, MOMHU-
MaeTcs Mo G0JIbIIIOMY BEPTUKAJILHOMY KPYT'y U IIOJIOXKEHHMe CpeqHero
COJIHIIa COBIlaflaeT C NoJioxkeHueM ucTuHHOro CosHua. 3HAYUT B MO-
MeHT 3aTMeHus BeicoTa ConHua 45°.

4.33. Cyns no onucaumnio, CosiHIIE TOJBKO YTO CKPBUIOCH 3a TO-
PU3OHTOM, 3HAYUT NoiHas JIyHa monkHa Gblia TOJIBLKO YTO MOABUTh-
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cs M3-3a TOPM30HTA M HUKAK He MorJyia GBITH BUOHA ”B BeIicOTe”.

MoxHo pelidTh 3anayy u 6osee popMmanbuo. B mae Connue yxe
MPOLIO TIO CKJIOHEHUIO GoJiee MOJIOBUHEI PACCTOSAHUA MEXIY TOYKa-
MM BeceHHero paBHomeHcTBHMA (23 mapra § = 0°) M JeTHero CoJH-
uectosuus (22 uions § = 23,5°). IleiicTBUTeNbHO, B ACTpOHOMHYe-
CKOM KaJleHIape MOXHO yBHUIETh, 4TO nocie 1 Mas ckionenue CouH-
ma 6 > 15°. 3HayuT ckioHeHMe JIYHEI B HOJHOJYHME C ydYeTOM
HaKJIOHA ee OPOMTH K 3KaunTuke 6ymet 6 < —15° £ 5° < —10°.
YuurnBas winpory MockBu (¢ ~ 56°), BHIYMCIMM MaKCHMAaJIbHYIO
BRICOTY HeGEeCHOro 3KBAaTOpa Hal ropu3oHToM: h, = 90° — 56° = 34°.
CaenoBatensuo Jlyna B mepmon MalicKOro IMOJIHOJIYHHs BOOOIIe He
MMOMHMMAeTCs Hal TOPU3OHTOM 6oJiee, 4eM Ha BEICOTY

he = hy + dc < 34° — 10° = 24°,

TeMm Gonee, cpa3y nocie 3axona ConHiua, noka He6o erle He TOTEMHe-
jo, T.e. B nepuon rpaxnanckux cymepek (0° > hy > —6°) BrCOTA
mosasoi JIyrsl he < 6°. U maxe ecau JlyHa ma6monaercs He TOYHO
B da3se TNOJIHONYHMUS, @ [0 Hero OCTajoch 2-3 nHs, ee BHICOTA B MO-
MeHT 3axona CounHua He Goilee, 4yeM 24°-(3/7) = 10°, a K OKOHYAHHUIO
rpaXXmaHcknx cyMepek h- < 16°. Takum o6pa3om, BGIU3U IOIHO-
JIyHMs BeceHHUM BedepoM B MockBe JIyHa He momHMMaeTcsS BBICOKO
HaJ TOPU3OHTOM.

4.34. OTo 3axon mosnonoit JIyHnl B cpenuux muporax CesepHoro
MoJIyLIapUs MJIM Bocxomn cTapoii JIyHbl B cpennux muporax K xuoro
nojyuiapus.

4.35. Ilo u3BecTHO# dopMylle HaXOMMM, UTO CUIEpUUYECKUH Me-

puon cocTaBiseT
T
A
Tepgn = ————— = 5 ner.
Tewn — 1 TOR
Bosbuias noiyoch op6UTHL onpenensierca k3 Tperwero 3akona Ken-
Jepa:
a=T?%3=292ae.
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CremoBaTellbHO, PACCTOAHWE NEPUTEINA MOXET COCTaBIATH oT 0 mo
2,92 a.e., a paccTosHue adenus - ot 2,92 no 5,84 a.e. IIpHM YCJIOBUH,
YTO B CyMMe OHM COCTaBiIAIOT 5,84 a.e. Ilo Tabauile op6GHTATIBHEIX
3JIEMEHTOB ILJIAHET JIETKO ONpeNeuTh, YTO Hallle HeGecHoe Tejlo Mo-
XeT OBUraThbcs Mexny opbutamu: Mepxypus u FOnurtepa, Mepky-
pus u CatypHa, Benepu u IOnurepa, 3emnu u FOnurepa, Mapca u
IOnurepa. '

4.36. IIpsmoe cyrtounHoe mBuxkenue ColHIIa ¢ BOCTOKa Ha 3a-
maQ IPOMCXOHSAT M3-3a BpallleHUs 3eMIN IPAKTHYECKH C MTOCTOSHHOM
ckopcoThio. O6paTHoe nBmxkenne CosiHIIA CBA3aHO C OPOGMTAIBHEIM
obpaienneM 3eMIIM, YIJIOBas CKOPOCTH KOTOPOIO MEHsAeTCH B Tede-
HMe rojla: OHa MEHHHMAaJIbHa B KOHIUE UIOH:, Korna 3eMis B adenuu, u
MaKCMMallbHa B KOHIe mekabps, korna 3emis B mepurenuu. Crenmo-
BaTelbHO, MPOOOJIXKUTEIHHOCTh BUAMMEIX COJTHEUHBIX CYTOK TaKXe
MaKCHUMaJibHa B KOHIIe nekaGps ¥ MUHUMAaJIbHA B UIOHE.

4.37. ConHlle BOCXOMMT B lIeHb OCEHHEIO PaBHONEHCTBUS M IBU-
JKeTCs MOYTH NapaJlJieIbHO TOPU30OHTY, Hejlas 3a Cy TKU OOuH obopoTH
MOCTENeHHO yBEeJMYNBas BHICOTY BCJIENCTBUE FONUYHOI'O OABMXKEUs IO
SKIUINTUKE. DTO MPONOIKAETCA IO 3UMHETO CONHUECTOAHUA. 3aTeM
BBICOTA HaAaYMHAET YMEHBbILIATHLCSA, N B IEHbL BECEHHEI'0 PABHOIEHCTBUSA
CosnHile 3aXOOMT.

Pewras 3Ty 3amady, HeKOTOpHIe OJAraoT, 4To Ha K XHOM nosio-
ce B TeueHHe cyToK CoiHIle IBMXKETCA OT 3allaJHOM 4acTH rOPpU3OHTA
K BOoCTOYHO#. 3mech cpa3y OBe ourubku: BO-NMEPBHIX, IPU Habmione-
uuu ¢ IOxHoro, kak u ¢ CeBepHOro moJjioca NOHATHA ~3amamgHas”
" ”BoCTOYHas” YaCTH TOPH3OHTa GeCcCMEICIEHBI; BO-BTOPHIX, rae Gkl
BbI HM Haxonuiauch — B CeBepHoM uam IOkHOM mosymapusax, — eciau
BCTATh JIMIOM K CeBepy, TO BOCTOK Bcerga GymeT CIpaBa, a 3amajl
cjieBa, ¥ CBeTWJA Bcerna OyoyT BOCXOOMTH Ha BOCTOKE, a 3aXOOUTH
Ha 3amnane. Ha momiocax MOXHO yKa3aThb JIMUIb HalpaBJeHHE CyTOY-
HOro I(BHXKE€HMA CBeTWJI IUIA HabmiomaTess, CMOTPSIIETr0, HapuMep,
B 3eHUT: 1O YacoBO# cTpeike — Ha KDXKHOM mosioce ¥ MPOTHB Yaco-
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Boit cTpenku — Ha CeBepHOM.

4.38. Cuuras, 4TO o'rpa)KeHﬁmﬁ JIy4 1IeJl TOPHM3OHTAJIbHO, a
yToJl HmaJdeHUs Ha OTPaXKaoIIylo MOBEPXHOCTh paBeH YIJy oTpaxe-
HUs, Hony4yaeM BricoTy Connna man ropumsontom: 30° + 30° = 60°.
OvueBunHo, uto ConHue GblIO Ha Iore, T.e. BOGJIM3N BepXHeil KyJb-
MHMHalMu. B 5>TOT HmeHb ero BeIcOTa Hal 3kBaTopoM 23,5°, 3HauyuMT
BBICOTA 3KBaTopa Hal ropuzonToM 60° — 23,5° = 36,5°. Orciona
wupoTa MecTta ¢ = 90° — 36,5° = 53,5°.

4.39. IIns oTBeTa DOCTATOYHO BIUCATH B TaGIUIly BepHHIE I[U-
GpHI:

ByxBmI BonpocoB - a 6 B r o e
HOndpet orBeToB - 3 5

4.40. 12h:

~NAIAY e A



5. BPEMJs N KAJIEHIAPD

PEIIEHUSA

* %k *k (3) * * %

5.1. 3eMis ¢ pa3sHON CKOPOCTBIO AIBMXKETCS 110 Op6UTe BOIM3N ITe-
purenus u adenus. [losToMy oT Becennero paBHomeHcTBuA (21 Map-
Ta), KoTopoe 6ymeM cYMTATh 3a Hayalo nHi Ha CeBepHoM momioce,
IO OCEeHHEero paBHOHEHCTBUA (23 ceHTAGPs ), IPMHMMAEMOro 3a KOHell
CeBEPHOTrO IOJIAPHOTO OHA, nmpoxonuT 186 cyTok, a oT 23 ceHTAGPA
o 21 mapTa (meHs Ha IOxHoOM moiioce) - 179 cyTok.

5.2. OTo yTBepXIeHHe, CTPOro roBops, HeBepHO. Bo-mepBrIX,
pedpakuus BemeT K ToMy, 4To CollHIIe BOCXOOUT HECKONBKO PaHb-
llle ¥ 3aXOOMT MO3XKe, YeM 3TO GhIIO GBI IPM OTCYyTCTBMH aTMocde-
pe. IIpomonmXuTenbHOCTH MHA MO3TOMY YBEIMYUBAETCH, ¥ MOMEHT
pPaBeHCTBa OHJA M HOYM cOBHraeTci. Bo-BTOpPEIX, B ONUH M TOT XKe
du3nyeckuii MOMEHT BpeMeHH B PAa3JIMYHBIX TOYKAX 3eMHOro LIapa,
B CBA3M C MECTHEIM BpeMeHeM, GhIBajoT pa3Hhie gaThl. HakoHen, Ha-
CTYIJIEHHE PABHONEHCTBUA (T.€. MOMEHTA NPOXOXKIEHUS LEHTPA COJl-
HEYHOTO HUCKa Yepe3 TOYKY MepecedeHus SKBATOpa M SKIUNTUKMA) He
TIPOUCXONUT B OOMH ¥ TOT XK€ JIeHb B CBA3M C T€M, YTO KaJleHIapHEI#
roji TOJIBKO B CPe[lHEM paBeH TPOMUYECKOMY, U HCTHUHHASA JJIMHA TONA
BBIPAXXaeTCsA He LeJbIM YUCJIOM IHei.

5.3. Ins Takoii MpOBepKM HaJO 3HATh ypaBHeHUEe BpPEMeHU Ha
JaHHEIA eHb, HOJITOTY MYHKTa HaGIIONEHNS U HOMep T10sica, B KOTO-
.pOM HaXxomUTCA NyHKT. Pa3zyMeercs, mpH 3TOM HYXHO yYUTHIBATh,



BPEM:A U KAJIEHIAPb 145

YTO B HEKOTOPHLIX CTpaHaX MOJACHOE BpeMs M3MEHEHO CllelNaJIbHEIM
3axoHoM — mekperoMm. Tak, MHorue rogel B CCCP k moscHoMy Bpe-
MeHU NPUGRIBAAICSA OeKpeTHHIH yac. PopMyna mepexoma OT MCTHUH-
HOT'O COJIHEYHOIO BpeMeHH K mekpeTHoMmy: Tp = Tc + 7 + n. 3meck
T — mckoMoe HekpeTrHoe BpeMs, Tc — CoJIHEYHOe BpeMs, 77 — ypaB-
HeHMe BpeMeHM (cyMMa ajire6paMyeckas, yYMTHIBas 3HaK Pa3sHOCTH
”cpenHee BpeMs MUHYC MCTHHHOE”) M 1 — NONPAaBKa I IEpeXomna
OT MEeCTHOTO K IeKpeTHOMY BpeMeHH, onpeleisdeMas Ha OCHOBE pa3-
HOCTH OOJITOT CPEINHHOrO MEepUIMaHa [MOosAca M MyHKTa HaOIIOneHu,
a TaKXe yYHTHIBAIOIasi BCe aMUHUCTPATHBHEIE ”CIBUTH”’ BpEeMEHHU
(+1P nexperurrit, +1% meTHmit).

5.4. 20 mapTa B 18 yacoB B MockBe CoJlHIle ellle He 3alllI0, 3Be31[
He BUIHO M sABJeHHe HablodaTh HeBo3MoxxHo. B KomcoMonbcke-Ha-
Amype Ilnesnnl yxe HaXoOATCA NOX FOPU3OHTOM U NO3TOMY Habiio-
OaTh MX MOKPBITHE 3[eChb TaKXXe HeBO3MOXXHO. MoXxHo HabamlnaThb
nokpeiTue auuib B ExaTepunGypre. 20 MapTa Ieub BeCeHHEro pap-
HomeHcTBuA., CosnHile HaxonuTca oT Ilmesan k 3amamy Bcero JHIUb Ha
3 yaca Mo MpsAMOMY BOCXOXIeHMIo. JIyHa mMeeT BHIO Y3KOTO cepla M
NOKPBITHE 3Be3[l IPOMCXOOUT TEMHBIM €e KpaeM.

5.5. Ilpexme Bcero, 3TO MyHKT Ha 3KBAaTOpe, MMEIOLIMA OXMHA-
koByo ¢ I'punBuyem moaroty (0°). A Tak)ke Bce Ipouue TOYKH,
JleXxallMe Ha yTPeHHeill NOJIOBHHE TePMHHATOpa, KOTOPHIA MpencTa-
BIIsieT GOJBLIOH KPYT, NPOXONAIUUA depe3 3TOT MyHKT U TOYKY 3eM-
HOW MOBEPXHOCTHU ¢ wKpoToit +66,5° u 3ananxoit noaroroi 90° (u,
pa3yMeeTcs, IMaMeTPalIbHO NIPOTHBOMNOJOXKHYIO €if TOYKY C LUMPOTOR
—66,5° u BocTouHOlt nosnroroit 90°).

5.6. Anrosip HOJMXKEH HaXOMUThCA B BepXHell KyJIbMUHAUMA B MO-
MEeHT, olpeleliseMblil ero NPsAMEIM BOCXOXIEHUEM - B 3h05™ apesn-
HOI'O BpEeM€HM, TO eCTh 4Yepe3 3h05™ nocne BepXHeil KyJIbMHMHaIUU
TOYKY BECEHHEro PaBHONEHCTBUsA. B IeHb BeCEHHEro paBHONEHCTBMA
TOYKa BECHBI IIPOXOOMT BEPXHIOIO KYJbMHMHAIMIO TOYHO B MeCTHHIA
mojiieHb. 3aTeM 4Yepe3s Ka)XXIbil eHb OHa HenaeT 3To Ha 3™56° paHb-
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nre. 11 ampens, — yepes 21 meHb ITOciie paBHONEHCTBHUSA, — BEPXHAA
KyJIbMUHAIMS TOYKM BECHEI NPOMCXOOMT Ha 83™ pasblile ONYOHA, &
AJrons, clieoBaTelbHO, KyIbMUEUPYeT depe3 1742™ mocie mcTmm-
Horo nonynHs. IIpeneGperas ypaBHeHHeM BpeMeHM (OHO B cepenuHe
anpeJsis IPeBPAIaeTCs B HYJIb) M YYNTHIBas OKPYTJIEHHYIO Pa3sHOCTH
MeXIy OeKPEeTHHM M MeCTHHIM BpeMeHeM (i1 Mocksrul 30™ 3umoit 1
1h30™ JIeTOM), yCTaHABINBAaEeM, YTO BePXHAS KyJAbMHUHAUA AJITONA
11 ampesis NPOUCXOOUT B 15"12™ MockoBcKoro BpeMeHU, a HUXKHAA,
COOTBETCTBEHHO, B YeTBEPTOM Yacy HOYH.

5.7. C y4eToM HeKpeTHOro BpeMeHH MOCKOBCKOE BpeMiA OTJINYa-
eTcs OoT BceMupHoro Ha ATz = 3M 3umoit u Ha AT = 4P nerowm.
IMosToMy B MOMEHT MocKoBckoro Bpemenn Ty = 10 B I'punsnue
6yner T, = T sumoii unu T, = 6" metom. CrenoBaTennHo, MoNIeHDb
HACTYNHT Ha BOCTOWHOM moirore A = 15° (120 — T,) = 75° 3uMoit
win = 90° seToMm.

5.8. dopmainibHO, ucnonbdys Tperuit 3akon Kennepa, Haiimem:
R® 1/2
P=2r|—) R

GM
Ecau panmuyc op6uthr (R) BodpacTeT BYeTBepo, TO OPOGMTAJIbLHEIA
nepuon (P) ysenumuurcs B.4%2 = 8 pas. B romy nmpm 5ToM Gymer
1,5 Mecaua. OmHake mpu yBeIMYeHHMH panuyca opobuTu JIyuml Bo3-
pacTaeT BJUSHNE Ha Hee COJIHEYHOTO NMPUTXKEHMA: Pa3HOCTh I'pa-
BUTAIMOHHKIX ycKopeHuit JIynnl u 3emnun mo orHouresuio k ConHuy
MOXeT cTaTh 6oJIblile, YeM yckopeHue JIyHEI 10 OTHOLIIEHHIO K 3eMile,
TOrga Hallla IJTaHETa IMOTepseT CBOEero COyTHUKa. OTO MW3BECTHHIN
NPUNUBHHEIN 3ddeKT, a KpUTUYECKOe PACCTOAHNE OT MJIaAHETHI, OAJIb-
lile KOTOPOro ee CIYTHHUKHU YCKOJIB3alOT IOI IeiCTBUEM COJHEYHOTIO
NPUTSKEHUs, Ha3hIBAeTCA PaluyCoM NPUIUBHOM ycToRYUBOCTH (T4).
OuenuM ero Benuunny. Eckopenne Tena K ueHTpy 3eMin Ha opGuTe
pagMyca r; COCTaBJseT
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A pa3HuIa yckopeHHit nByx Ten Kk ueHTpy Connua (Aa), yaaleHHBIX
COOTBETCTBEHHO Ha paccTosAHMA Ry u R, oT Hero, cocTaBiseT

1 1
Aa:GMO(E?—Eg)‘

[ockoneky mpenmnonaraercs, 4To AR = (R — Ry) € Rep = (R +
R3)/2, To B popMyne mias Aa MoxHO 3aMeHMTh Ry m R, Ha R,
TOorma

2GMyAR
Aa = ——2—"—.
RE,

Ilo onpenenenuio, npu AR = r, oXHO 6T Aa = a, clieNoBaTelb-

HO
GM@ _ 2GM@7't

2 3 ’
Tt ch

OTKyHa TIOJIyYaeM OLEHKY IJIS Paauyca MPHIUBHON yCTOWYMBOCTHU:

Me 1/3
e = Ree \ 301,

[Toncrapnss 3snavenus macc 3emuu u Conuna u B3sB R, = 1 a.e., nmo-
nyuuMm 7 = 0,0115 a.e. A pamuyc nyHHO# op6UTH 7 = 384400 kM =
0,00257 a.e. CnepoBaTensuo 47~ = 0,0103 ~ r,;. [IpakTuveckn 3TO
O3HaYaeT, YTO NBMXKeHHe JIyHul GyHeT HeyCTOMYMBBEIM M Ha TaKOW
opbuTe OHa HOJITO HAXOOMUTHCA HE CMOXeT.

5.9. Kaxnas KyIbMHUHAINs HEMOOBMKHEIX CBETHJI HACTYNAeT Ha
3™56° panblile, YeM B NPeBIOYIINA HeHb (OTIMYME 3Be3THEIX CYTOK
oT conHeyHkix). IloaToMy 3a 8 nHeit HaGeraer pa3Hnua B 3™56° x 8 =
31™28%. 3HaunT KyJILMHHAUNA npou3oiizer B 19728™M328.

5.10. Oxkcnemuuns PepHana Marenmana B 1519-1522 rr., oBu-
raschp B 3allaflHOM HalpaBjeHu#, BrepBole oGoruyna 3emuio. Korna
YYaCTHUKH 3KCNeNUIMYM BEepHYJINCh Ha POMUHY, TO OGHAPYKMIH, 4TO
Pa30LLIKCh B cYeTe MHEH U YMCeJl MecsAlla C OCTaBaBIUIMMHCA Ha Gepe-
I'y )KUTeJIAMN POBHO Ha ONHU CYTKH: MOPAKHM "TOTEepAIN” 3TH CYTKH.
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