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NMPEAUCJIOBHE

CTPOHOMHSI — CYACTIHBaA HayKa: OHa, 70 BbIPAXKEHHIO

dpaHIy30Koro yyéHoro Aparo, He HYXIaeTcs B yKpalle-
HHAX. JloCTHXKeHHsi €€ HacToJIBKO 3aXBaThIBAIOLIH, YTO HE
NPUXOAHTICA TNpHJaraTh ocobbix 3a00T I/ NPHBJEYCHHSA
K HMM BHMMaHHusA. OnHako HayKa O Heb6€ COCTOHMT He TOJIbKO
13 YAUBUTEJbHBIX OTKPOBEHHH U CMeJbiX Teopui. E€ ocHOBY
cocTaBJsaloT GakThl OOLIAEHHbLIE, MOBTOPHAICIUHECS H30 JHS
B Jaeub. JIoaH, He mpHHajJexallye K Yicay aroburenel Heba,
B OOJIbIIHHCTBE CJy4YaeB NOBOJBHO CMYTHO 3HAKOMBI C 3TOH
MPO3aH4eCKod CTOPOHOH aCTPOHOMMH H TPOAABJAIOT K HEH
MaJIo MHTEpeCa, TaK KaK TPYAHO COCPENOTOYHTb BHHMAaHHE
Ha TOM, 4UTO BCErJa nepejp TJasaMH.

Bynuuunas yacth Hayk# o HeOe, €€ TIEpBLIE, & HE mOCheN-
HHE CTPaHHIbl ¥ COCTABJSAIOT rJIaBHHIM 00pasoM (HO He HCKJIIo-
YHTEJIbHO) COMepIKaHue «3aHUMaTeJIbHO#H acTpoHOMHH». OHa
CTPEMHUTCH TNpEXKAE BCEro MNOMOYb YHTATEJI0O B YSCHEHHH
OCHOBHBL X aCTPOHOMHYECKHUX (PAKTOB. ITO He 3HAYMT,
YTO KHHT'a MPEACTaBJIsieT HEYTO BPOJle HayalJlbHOro yyeOHHKa.
Cnoco6 o6paboTkn MarepHasa CyLIeCTBEHHO OTJHYyaeT eé
oT yuebuoii Kuurd. Ilonysnakomble o6uLeHHble hakTel obJe-
YEeHBI 3/leCh B HeOOLIYHYI0, Hepeako TapanoKcaabHyo (hopMy,
NOKA&3aHbl ¢ HOBOH, HEOXKHIAHHOH CTOPOHHI, YTOOH OOOCTPHUTD
BHHUMaHHE K HHM M OCBeXXHTb HHTepec. M3noxxkenue no Bo3-
MOXKHOCTH OCBODOKAEHO OT CHEUHAJbHBIX TEPMHHOB H OT
TOro TEXHHYECKOTO armapara, KOTOPHIH Yacto CTaHOBHTCH
nperpanod MexXKAy acTPOHOMHYECKOH KHHUIOH H uYHTaTeJIEM.

ITonynsipHBIM KHHraM Hepeako AEJarT YOPEK B TOM, YTO
110 HUM HHYEMY CEPbE€3HO HAYYHUTBCS HEJIb3A. ¥YNpEK N0 H3BECT-
HOH CTeneHd CIPaBeiJMB H TIOLNePIKUBAeTCs (eCJH HMeTh
B BHAY COYHHEHHs B OOJIACTH TOYHOT'O €CTECTBO3HAHHsA) OOGHI-
yaem uzberaTb B TIONYJASAPHBIX KHUTaX BCSKHX YHCAOBBIX
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pacyéroB. Mexny TteM uHTaTeJib TOJBKO TOTAA JeHCTBH-
TeJIbHO OBJIafieBaeT MATEPHaJIOM KHUIH, KOTJIa Hayyaercs,
X0Tst 6Bl B JeMEHTAPHOM OOBEMe, OTNEepUpPOBATH C HUM YUC-
neHHo. [loatomy B «3aHuUMaTesbHOH aCTPOHOMHUH», KaK H
B JIPYrUX CBOMX KHHUrax TOH ¥e CEPUH, COCTaBUTEJb He usbe-
raeT NpPocTeHIIUX pacyéToB U 3a0OTUTCS JIUILL O TOM, YTOOHI
OHM TIpeNJIarajiuCb B pacu/jeHEHHOH (opMe H ObJIH BIOJIHE
NOCUJIbHB! JiJIsi 3HAKOMBIX €O IUKOJBbHOH MateMatuxoi. Ilo-
NOOHBIE yrpaXKHEeHHUsi He TOJIBKO MNpoYyHee 3aKpelJisiioT YCBau-
BaeMble CBeJCHHUS, HO M TOATOTOBJSIIOT K uTeHUIO OoJee
CephE3HBIX COYHHEHHUH.

B npennaraembiii ¢C6OpPHUK BOILJIM TJlaBbl, OTHOCSIHECS
K 3emJie, JIyHe, nnaHeraM, 3BE34aM M TSTOTEHHIO, NPUYEM
cocTaBuTeNlb H30HpPaJsl MpPEHMYIeCTBEHHO TakKOoH MaTcepual,
KOTOPBbIH OOBIYHO B TIOMYJISIPHBIX COYMHEHUSIX He paccMaTpH-
BaeTCsl. TeMbl, He MpeAcTaBJeHHBIE B 3TOM COOPHVKE, aBTOD
HaneeTCsi o6paboTaTh CO BpeMeHeM BO BTOPOH KHUTe «3aHHU-
MaTeJIbHOH acTPOHOMHHU». BrpoueM, coynHeHue noOmOGHOTO
THIIa BOBCe U He CTaBHT cebe 3ajauell PABHOMEPHO HCHED-
nath BCé OoraTeillee COnepxKaHHe COBPEeMEHHOH acCTpo-
HOMHH.

S. 11
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F'JIABA TIEPBAA
3EMJISI, EE ®OPMA U OBUYKXEHUS

Kpatuailiiuil nyTh Ha 3eMmJie U Ha KapTte

aMeTUB MeJIOM OBe TOYKH Ha KJIACCHOH NOCKe, YUUTeJb-

HHLA NnpenJsiaraeT IOHOMY IIKOJbHUKY 3agaudy: HauyepTHTb
KpaTyailuid nyTb Mexxay oO0eHMH TOYKaMH.

YyeHux, noaymaB, cTapaTe/lbHO BBIBOOHT MexXAYy HHMH
U3BUJIUCTYIO JIHHHUIO.

— Bor tak Kpartuadmuii nyTtb! — yAHUBJISAETCS YUHWTEJIb-
Huua. — Kro tebsa tak Hayuusa?

— Moit nana. On mwodép TakcH.

UepT€xX HAUBHOIO MIKOJbHHUKA, KOHEUYHO, aHeKIOTHYEH,
HO pasBe He YJbIOHYJHUCb Obl Bbl, €CJH Obl BaM CKas3aJii, 4YTO
NYHKTHpPHAass wmyra Ha pHC. 1 — caMbld KOPOTKHH MNYTb OT
mbica Jlo6poit Hamexxabl g0 10KHOH OKOHEUYHOCTH ABCTpa-
qun! Elé nopasuresbHee cienylolilee yTBeprKIeHHe: H300Da-
»KEHHBIH Ha pHc. 2 KPpyKHbIH nyTb U3 JAnoHuu kK [Tanamckomy
KaHaJy Kopoue INPSMOH JIMHHUH, NPOBEAEHHOH MeXAYy HHMH
Ha TOH ke Kapre!

Bcé 370 noxoxxe Ha LIYyTKYy, a MeXXIy TeM Iepen BamMH —
OeccriOpHble HCTUHBI, XOPOLLIO H3BEeCTHble KapTorpadam.

Jlnsi pasbsiCHEHHs1 BOIpoca NPUAETCH CKa3aTb HECKOJIBKO
CJIOB O KapTax Booflle U 0 MOPCKHX B uactHocTH. K3o6pa-
>)KeHHe Ha OymMare yacted 3€MHOH IOBEpPXHOCTH — Je.J10 He-
IIPOCTOE Jake B TIPHHIIMIIE, NOTOMY 4YTo J3eMJisi — luap, a
U3BECTHO, UYTO HHKAKYI 4acTb 1IaPOBOH MOBEPXHOCTH HeJib3$l
pa3BepHYTb Ha IJIOCKOCTH 6e3 CKJamokK U pa3pbiBoB. I[lone-
BOJIe TNPHUXOJUTCS MUPHTbCSI C HeU30eKHEIMH HCKaXKellusiMH
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Ha Kaprax. IlpuaymMaHo MHoro cnoco06oB uepyeHHs KapT,
HO BCe KapThl He CBOOOAHBI OT HEJOCTATKOB: Ha OJHHMX
HMeIOTCSI HCKaXXeHHsi OJHOro poAa, Ha APYTrHX HHOTO pOJa,
HO KapT BOBCe 0e3 NCKaXKeHHH HeT.

MopsKkH mMoJab3ylTCS KapTaMH, HauepueHHBIMH IO CIIO-
co0y CTapUHHOTO TOJUIaHACKOTO KapTorpada H MaTeMaTHKa
XVI B. Mepkatopa. Crnioco6 3TOT Ha3bIBAeTCS «MEPKATOPCKOI
MpoeKLHell». ¥Y3HaThb MOPCKYIO KapTy JIerKko Mo e€ MpsiMo-
YrOJIbHOI CeTKe: MepHAHaHbl H300paKeHbl Ha Hel B BHUAE
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MOPCKOH Kapre

KpaTtyaimuid nytb OT MpIca

Ilo6poit Hamewnw no 10¥HOH OKOHeuHocTH ABCTpanuu o603Ha-
yaercs He MpsAMOHN aMHUeH («aoKcoapomuen»), a KpuBoH («opro-
IpoMuei»).

psfaa mnapaJiielbHbIX MNOPAMBbIX JHHHH; KPYrH IIHPOTH —
TOXKe MNPAMBIMH JIMHHAMY, TIepPNEeHAUKYJISAPHBIMH K IepBBIM
(cM. puc. D). =

Boo6pasute Ttenepn, uro TpebyeTcsi HAWTH KpaTyallIui
NyTb OT OJHOI0 OKEaHCKOTro INOopTa A0 APYroro, JiexKalero
Ha TOH ke map aaJaeJu Ha okeane Bce NMyTH HOCTYIHBL.
U OCyLIeCTBUTb TaM MNyTelleCTBHe MO KpaTyaulleMy mnyTH
BCErfa BO3MOIKHO, €CJIH 3HaTb, KaK OH IpoJeraer. B Haluem
cjlyuae eCTeCTBEHHO AyMaTb, YTO KpaTyaWIUMU INyTb HAET
BJOJIb TOH TapaJviesi, Ha KOTOPOH JiexxaT oba mopTa: Bedb
Ha KapTe — 3To mpsiMasi JUHHUs, a 4TO MoXKeT OBITb KOpoue
npsMoro nytd! Ho Mbl ommnbaemcs: nyTh N0 mapaJsijiesii BO-
B{e He KpaTyaHulIni.

B caMom fgesle: Ha mMoOBepXHOCTH Iapa KpaTyaiillee pac-
CTOSIHHE MeXKAy HABYMsl TOUKaMH €CTb COeNMHsIOlIas X Ayra
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6oapmoro kpyral!). Ho kpyr mnapasiens —M aJb i
Kpyr. Jlyra OGoviblIOro Kpyra MeHee HCKPHBJIEHA, YeM Jyra
Joboro, MaJloro Kpyra, NDPOBEAEHHOIO uepe3 Te KC UBE
TOYKH: OosibllleMy pajJuyCy OTBedaeT MeHbllas KpPHBH3HA.
Haranure Ha rsio6yce HUTh M€Ky HAIUMMH ABYMSI TOUKAMH
(cp. puc. 3); BBl y6enuTech, UTO OHa BOBCE He JIsIXKeT BHOJIb
napaviiiesiv. HarsaHyras HHTb — GeccrniopHBIH  yKasaTeJb
KpaTyadllero nyTH, a ec/Jd OHa Ha TJobyce He COBMNajaeT
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Puc. 2. Kaxercsa HeBepOATHHIM, YTO KPHBOJHHEHUHBIH NYTh, CO-

enHHAIIINA Ha Mopckol kapte Mokoramy c [laHamckuM kKaHa-

JIOM, KOpouYe npAMOH JHUHUH, NPpoBeIEHHOH MeXNy TeMH 3HKe
TOYKaMH.

C napaJuieJiblo, TO H HA MOPCKOH KapTe KpaTyallUHil NyTb He
obo3Hayaercs OPAMOH JIMHUEH: BCIIOMHHM, YTO KPyrH napadi-
Jesiell M300paxKarTcs Ha TaKOH KapTe IPSMBIMH JIMHHSIMH,
BCcAKasi Ke JIMHHS, He COBNAajamollasi ¢ TMpsIMOH, ecTb
KPWUB A 1. )

Ilocsie cka3aHHOTO CTaHOBHWTCSl MOHSTHBIM, TOYEMYy Kpar-
YaHIIHH NyTb Ha MOPCKOU KapTe H3o00pakaeTcsl He MPSMOH,
a KpPUBOHU JIMHHEH.

PacckasbiBaloT, yro npu BblGope HampabJieHus: ajs Hu-
KoJlaeBCKOH (HblHe OKTAODBbCKOH) KeJle3HOH JOPOrH BeJsIHCh
HeCKOHYaeMble CIOPBl O TOM, TI0 KaKOMy MNYTH €€ MpoJio-
XKuTh. 'Konew cropam noJsoxKuiIo BMeLIATeJILCTBO —laps

) boApWHM KPYFrOM Ha MNOBEPXHOCTH Ilapa Ha3blBaeTcsl BCA-
KHHl KpYyT, LEHTP KOTOPOro COBMajaeT ¢ LLEHTPOM 3TOro mapa. Bee ocTalib-
Hele KPYyTH Ha 11ape Ha3bIBAIOTCA M aJi bl MH,
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Hukonas 1, koTopefi pemnsn 3amady OYKBaJbHO «IPSIMOJIHU-
HeifiHO»: coefuHua [letep6Gypr ¢ MockBoil no JHHelKe. Ecan
OBl 3TO OHIJIO CAEJAHO Ha MePKaTOPCKOH KapTe, NMOJy4H/ach
Obl KOH(DY3HAS HEOXKHMAHHOCTb: BMECTO NPAMOH mopora BhI-
1m1a Obl KPUBOH.

ik

T

Puc. 3. ITpocro#t cnoco6 OTHICKaHUA [eHCTBHTENLHO
KpaTyaliluero nNyTH MeXJIy IByMsS NYyHKTaMH: HAmIo
Ha rao6yce HATAHYTb HUTKY MEXNY STHUMH NMYHKTaMH.

Kto He mnsberaetr pacuyéToB, TOT HECJOXKHBIM BLIYHCIEHHEM MOXKeT
y6eqUThLCS, YTO NMyTh, KAXYIUUACA HAM Ha KapTe KPHUBLIM, B NE€HCTBHTEJIb-
HOCTH KOpOY€ TOro, KOTOPbIHi Mbl FGTOBbl CUHTaTh npsambiM. [lycte o6e
Halld raBaHW JexaTrT Ha 1upote JleHuHrpanma — 60-if nmapaJseiy —
u paspgenennl paccrosnuem B 60°, (CyuiecTByOT JU B NeHCTBHUTEJIBHOCTH
TakHe IBe raBaHu — JJig pacuéra, KoHeyHo, 6e3pa3nunuHo). Ha puc. 4
1oyka O — neHTp 3eMmHoro 1wapa, AB —ngyra kpyra wHpOTH, HA
KoTopoM JiexkaT rasaun A u B; B Heii 60°. LleHTp Kpyra WHpOTH — B
touke C. Boo6pa3um, uto u3 neHtpa O 3eMHOro umapa npoBefeHa ue-
pe3 Te e rapaHu ayra 6 onbuoro kpyra: eé paguyc OB = OA =R;
oHa npoii1ér 6.u3K0 K HauepueHHoH ayre AB, Ho He coBmajgér c Hel.

BbluncnuM aJauHy Kaxpoit ayru. Tak Kak Toukn A u B sexar Ha
utnpore 60° Tto pamuycel OA u OB cocraBiasior ¢ OC (ocbio 3eMHOro
wapa) yron B 30° B mnpsamoyronbHom TtpeyroabHuke ACO gater AC
(=), aexawuii nporus yria B 30°, paBeH mosioBuHe runoteHyssl AO;
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BHAYMT, 1= 5. Jlnuna nyru AB cocTaB/fieT OOHY IIECTYIO IJHHE! KpyTa

IUHPOTEI, & TaK KaK Kpyr' 3TOT HMEET BIIBOe MEHbIIYIO IJHHY, YEM
GoJibllol Kpyr (COOTBETCTBEHHO BIBOE MeHbIUEMY panHycy), ToO IJHHA

oyrH Manoro Kpyra AB == é X %@ == 3333 K.

Uro6bl onpenesuTh Tenepb AJHHY AYrd OGOJBIIOTO Kpyra, npose-
JEHHOrO MexOy TeMH Xe ToukaMm (T. e. Kpartyafiuero mnyTH Mexany
HUMH), Wamo Yy3uarb BenuyuHy yriaa AOB. Xopna AB, crarusarolias
nyry B 60° (manoro Kpyra), ecTb €TOpPOHa NpPaBHJBLHOrO IUECTHYTOJb-
HHKa, BIMHCAHHOTO B TOT e Mallblfl

: R e —
Kpyr; HO3TOMY AB-—r-——Q-. ITpo- =="""o o
pens npsmyro OD, coegHHSIOIYIO P = D
rmentp O 3e€MHOrO H1apa ¢ CepennHOId A
D xopunbt AB, nojlyuaeM npsiMOyTOJIb- ]
Hulli Tpeyroabuug QODA, rhe yron n /
D — npamoii, iy
[}
DA= AB n OA=R. /
!
3Haumr, y
sin AOD = AD: A0 =% R =025, .
Orcioga naxoguMm (no tabJuiam): Puc. 4. K BbI‘J"ICJIEHHEOA pacgron-
L p HHI MEXIY TOUYKaMH H £ Ha
£ AOD = 14°28",5 [nape mo Lyre mapanien” H no
H, CJIeOOBATENBHO, nyre 60JbLIOTO Kpyra.

/AOB = 28°57".

Teneppr ye HETpyOHO HaHTH HCKOMYIO NJIMHY KpaTyaiiuero NyTH
B Kuiomerpax. Pacu€r MOXHO ynpoCTHTb, €CJIH BCNOMHHTB, 4YTO H.idHA
MHHYTBl OOJBLIOrO Xpyra 3eMHOro Iuapa €CcTb MOpCKas MHAA, T. e.
okono 1,85 xm. Cnepomatenbro, 28°57 = 1737 == 3213 «kn,

Mbl y3HaéMm, 4YTO NyTb O Kpyry IIMPOTH, H300paxKEHHLIA HAa
Mopckofi Kapte npsaMO# JHHUeH, coctarJasier 3333 kKM, a nyTh no 60Jb-
ILOMYy KpYTy — IO KpHBO#t Ha Kapte — 3213 xa, T. €. Ha 120 xm KOpoue.

BoopyKHBLINCh HUTKOH H HMesi NOJ PYKaMH rJjobyc, Bbl
JIETKO MOKeTe TPOBEPUThb NMPaBUJbHOCTb HALIMX YePTeXKel H
y6enuThbCsi, 4TO AYrd OOJBUIMX KPYroB AEHCTBUTENBHO LpOJie-
raloT TaK, KaK NOKa3aHo Ha ueprexxax. MsobpakéHHHil Ha
puc. 1 6ynaro 6wl «npsimoil» Mopckoit nyth H3 Adpuku
B Ascrpanuio coctaBnsieT 6020 MuAb, a <«KpHBOH» —
5450 muJyb, T. e. Kopode Ha 570 Muab, uau ua 1050 K.
«[1psimoit» Ha Mopckoil kapre BO3LyUIHbIH myTh U3 JloHpoHa
B Jauxaili nepepesaer Kacnuiickoe Mope, Mexay TeM Kak
JeHCTBUTEIbHO KpaTyaHUIHE NyTb [OpPOJIeraeT K CeBepy OT
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Jlenunrpaga. IloHaATHO, Kakyio pOJib HI'PAIOT ITH BOIPOCHI
B 9KOHOMHH BPEMEHH H IOpIOYero.

Ecin B 3moXy MapycHOTO CYAOXOACTBA 'HE BCerna Jo-
POSKUJM BpPeMeHeM, — B TOT BeK «BpeMsi» ellé He Cy-
TAJIOCh «JIEeHbTaMH», — TO € TMOfIBJIEHMEM IIapOBBIX CYJIOB
MPUXOAUTCH IJIATHTb 34 KAXKAYI0 H3JMILHE H3PaCXOJOBaH-
HYI0 TOHHY yIJIa. BoT moudemy B HalUM JAHH BEAYT CyAa IO
JEeHCTBUTENbHO KpaTyauilleMy NyTH, NOJb3yfACh HEPEeaKo Kap-
TaMH, BbLIIOJNHEHHBIMH HE B MEPKATOPCKOH, 2 B TaK Hashl-
BaeMOH «IEHTPAaJIbHOU» IMPOEKUHHM: Ha 3ITHUX Kaprax HAyrd
OOJIBIUMX KPYrOB H300pa:Kalorcs TPSAMBIMHU JIHHUSI MU,

IloueMy 3Ke mpekHHEe MOPEIUIABATEJNH IO0JIb30BAJHC
CTOJIb OOMAHYHUBBIMM KapTaMH H H30HpaJd HeBBITOLHbIE
nyte? OuwnboyHo WMYyMarh, YTO B CTAPHHY HE 3HaJH O cel-
yac yKa3aHHOH 0COOeHHOCTH MOpCKHX Kapt. [leso o6bsc-
HACTCS, KOHEYHO, He ITHM, a4 TeM, YTo KapThl, HauepueHHLIE
nio crioco6y Mepkartopa, o6nanaltT Hapsany C HeymoOcTBaMH
BecbMa HEHHBIMHM IJisi MOPSIKOB Bhirogamu. Takast Kaprta, BO-
nepBbIX, H300parkaeT OTAeJbHbe HEOOJbIIHE YaCTH 3€MHOI
MOBEPXHOCTH O0e3 MCKa)KeHHsi, COXpaHsdAs YrJjbl KOHTYpa.
DTOMY He MPOTHBOPEYHT TO, YTO € yJAaJeHHEM OT 3KBaTopa
BCe KOHTYPHl 3@METHO paCTArHBaloTcA. B BBICOKHX INHPOTax
pacTsikeHHe TaK 3HAYHTENbHO, YTO MOPCKAsi KapTa BHYLIAeT
4yeJIOBeKY, He3HAKOMOMY < €& OCOOEHHOCTSIMH, COBepILEHHO
JIOXKHOE TPEACTaBJeHHe 00 HCTHHHOI BeJIMYHHE MATEPUKOB:
[peHnanfua KaxerTcs TakOH Ke BeJHUYMHB,, Kak AdpHKa,
Anscka OGousblie Abcrpanivd, xora ['pensannusi B 15 pas
meHbie AdQpuxy, a Ajdscka smecTe ¢ ['pensannueir BIaBoe
meHbille ABctpanuu. Ho Mopsaxa, xopollio 3HaKoMOTro ¢ 3THMH
0COOEHHOCTAMH KapThbl, OHH He MOT'YT BBeCTH B 3a0JyvKnae-
nue. OH MUDHTCS ¢ HUMH, TeM Oojee, yTo B Ipenesax He-
GOJIbIINX YYaCTKOB MOPCKasi Kapra JNaeT TOYyHOe Tomobue
natypn (puc, 5).

3aTo MopcKasi KapTta BecbMa oObJeryaerT pelleHHe 3anay
IITYPMAHCKOH MPaKTHKH. DTO — eUHCTREHHEIH POJ KapT, Ha
KOTOPBIX TyTh KOpabJisi, HAYIILETO TIOCTOAHHBIM KYPCOM,
uso0paxaerca npamoil juHued. HMTTH «MOCTOSAHHBIM Kyp-
COM» — 3HAUMT JAePKAaThCA HEH3MEHHO OJIHOIO HamnpasJeHHd,
OIOHOro oIpenesJéHHOro «pym0a», WHaue IOBOPs, HUTTH TakK,
yToObl TiepeceKaTh BCe MepUIWAHBl INOX pPAaBHBIM YIJIOM.
Ho stoT nyte («JIOKCOAPOMHS») MONKET H300pa3sHTbCs Mps-
Mo# JIWHMEH TOJLKO Ha Takoll KapTe, Ha KOTOpOH Bce
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MepHIHAHb ~— MPsMblE JHHHH, HapaJuiesbHble Apyr Apyry ).
A Tax kKak Ha 3eMHOM IIape KPYrd LINPOTH IIepeceKaloTcs
C MepHMAHaHaMH HOJ TPSMBIMH YIJIaMH, TO Ha TaKoH kapre
H KPYTH LIHPOTH! JOJKHB! ObITb NPSMBIMH JIMHUSIMH, II€PIICH-
JUKYJASPHBIMH K JIHHUSIM MepuAuanoB. Kopoue rosops, Mbl
IPHXOAHM HMEHHO K TOH KOOPIMHATHOH CeTKe, KOTOpas €o-
CTaBJsIeT XapaKkTepHYI0 OCOOEHHOCTb MOPCKOH &apThl.

ITpuctpactHe MOpSIKOB K Kaptam Mepkaropa Ttenepb
nousiTHo. )Kenas olpefesiuTe KypcC, KOTOPOro Hajno mep-
’KaTthbes,, HAST K HaszHaYeHHOMY IIOPTy, LUTypMaH OpHKJIaIdbl-
BaeT JHHeMKYy K KOHEUHBIM TOYKaM 1IyTH H H3MepSeT YroJ,
COCTaBJAESMBlE elo ¢ MepunHaHaMH. Jlepacb B OTKPHITOM
MOpe BCE BpeMsi 3TOTO HaNpaBJieHHSs, LITypMaH 0e301IHOOYHO
JIOBEJET CYAHO N0 1eJi. Bel BUOUTe, UTO «JIOKCOAPOMUA» —
XOTH U He CaMblil KOPOTKHH H He CaMBIH 3KOHOMHBEIHM, HO 3aTO
B M3BECTHOM OTHOIIEHHH BecbMa yAOOHBIH NJisi MOpSiKa MyTb.
Utobr moiity, HanpuMep, or Mblca Jlo6Gpoit Hapexaw 1o
IO’KHOH OKOnedyHOCTH ABcrpanuu (cMm. puc. 1), HagO HeMs-
MEHHO MepXaTbhCsi OmHoro Kypca S 87°50. Mexny TteMm,
4TOOB! JOBECTH CYAHO JO TOrO Ke KOHeYHOro ITYHKTa Kpart-
JailuM NyTéM (1o «OPTOAPOMHH»), MPUXOAUTCS, KAK BHUIHO
M3 PHCYHKA, HETIPEPBIBHO MEHATH KypC CYAHA: HayaTb C Kypca
S 42°,50, a konuuth Kypcom N 53°50 (B 3Tom ciydae Kpart-
JallMil IyTh Jake W HeOoCylUeCcTBHM — OH yIHpaeTcs B Je-
JSIHYIO CTeHy AHTApKTHKH).

O6a nyTd — MO <«JIOKCOAPOMHH» H IO «OPTOAPOMHH» —
COBIIAIAI0T TOJBKO TOrJa, KONZA ITyTh MO OOJBIIOMY KPYIy
H306parkaeTcs Ha MOPCKOI KapTe NpsAMOH JIMHUeN: TPH JBH-
KeHHH IO 3KBATOPY HJH Io MepHAMaHy. Bo Bcex mnpouunx
CJIy4asx NyTH 3TH Pa3JIMYHHL.

I'papyc n0aroTH H rpaayc LHPOTH
3anauga

Uuratesmn, Ge3 COMHEHHs, HMeIOT JOCTATOYHOE IpE-
CTaBJieHHe © reorpaduuecKux poJirore W wwupore. Ho +
yBepeH, He Bce JalyT NPaBWIbHBIE OTBeT Ha CJERyIo-
LIt BONIPOC:

Beernia Jiu rpanycsl mupoThl gJHHHee IPafyCcoB I0JTOTH?

1) B neficTeuTenbHOCTH NOKCOApPOMHSI ecTh CliHpafeBHAHas JIMHUSA,
BHHTOOGPA3HO HamaTelBalollasics HA 3eMHOH Liap.
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Peumienue

BosbIInECTBO yBEPEHO, UTO KAXKABIKH HapaJijieJIbHBIH KPYT
MeHblle Kpyra MepHiuaHa. M1 Tak Kak rpanycel AOJIOTH
OTCUUTBHIBAIOTCS IO IlapaJjuie/ibHBIM Kpyram, Tpaaychl xe
HIUPOTH — IO MepHAHMaHaM, TO 3aKJoyaloT, 4YTo ICpBHE
HUTJle He MOryT TipeBbIIIaTh TIO JJiMHe BTOpbIX. Ilpy sTOM
3a6bIBaloT, YTO 3eMJIsi — He NpaBUJIbHBEIK 11ap, a 3JUJIMIICOUI,
c/erKa pasnyThld Ha skBaTope. Ha 3emHOM 3JuiHIicoune ne
TOJIBKO 3KBaTOp NJIMHHee Kpyra MepHiuaHa, HO H OJmiKai-
[[IMe K 3KBaTOpy napaJjuieflbHble KPyrd TakxKe JJHHHee KpY-
ros ‘MepwnuaHa. Pacuér moxasbiBaer, YTO HpUMepHO A0 O°
HIUPOTH TPaAyChl IapajjenbHblX KPYyroB (T. €. NOJITOTHI)
1JHHHee rpajycoB MepuauaHa (T. €. LIKMPOTHI).

Kyna noaeten AMyHaceH?

3anaua

B Kkakyio cTopoHy TOpM3OHTa HanpaBuics AMYHICEH,
BO3Bpalllasich ¢ CEBEepPHOTO I0JIoca, M B KaKyl — BO3Bpa-
1AsICh C I0XKHOIO?

JlaiiTe oTBeT, He 3arJjsifiblBasi B JHEBHUKH BEJHKOIO IYy-
TelleCTBeHHHKA.

Pemenue

CepepHblil 1OJIOC — caMmasi CeBepHas TOYKa 3€MHOIO
aIapa.

Kyna Obl MBl OTTyZa HH HanpapBJsIMCh, — MbBl BCErna
OTIpaBHJIHCL Obl Ha lor. BosBpalasick ¢ ceBepHOIo TI0MI0CA,
AMyHICeH MOr HanmpaBUTLCH TOJMBKO Ha IOT; HHOI'O HAaIpas-
JIEHHs1 OTTyAa He Obljo. Bor BEHITHCKa H3 NHEBHUKA €ro Io-
néTta K ceBepHOMy noJiocy Ha «HopBeruus:

«,,JJopBerusi® oIlucasa KpPyr OKOJIO CEBepPHOro IIOJIOCA.
3areM Mbl IPOJOJIKAIM NTyTh... Kypc OBl B3AT HA 10T B Iep-
BHIi pa3 C TOTO BpeMeHH, Kak WmupHKabJib ocTaBua Pums.
TouHO TaKk Ke C IOXKHOTO IoJioca AMYHACEH MOT HTTH
TOJIBKO K CE€BE P Y.

¥ Kosbmu IlpyTEoBa ectp LIyTOUHBIE pacCKas o TYpKe,
JIOTIABIIEM B «CaMylO0 BOCTOYHYIO» cTpaHy. «M Brepenu Bo-
CTOK, U ¢ OOKOB BocTOK. A 3anan? Bol nymaere, MOXeT GHITD,
YTO OH BCE-Taku BHAEH, KaK ToyKa KaKas-HHOyAb, enBa
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nBuxxymasics snanu?.. Henpasnal M c3ann Boctox. Kopoue:
Be3JIe H BCIOJIY HECKOHUAeMBblil BOCTOK».

Taxoit cTpaHbl, OKPYXEHHOH CO BCeX CTOPOH BOCTOKOM,
HA 3eMHOM IuIape CyllecTBoBaTh He Moxer. Ho Mecto, okpy-
JKEHHOE BCIOAy IOTOM, Ha 3eMmJie HMeeTCs, KaK M IyHKT,
OXBaueHHbI CO BCeX CTOPOH «HECKOHUYaeMHBIM» ceBepoM. Ha
CEBEPHOM MOJIOCe MOXKHO ObUIO Obl COOPYAHUTH MOM, BCe Ue-
Thipe cTeHnl KoToporo obpauiensl Ha or. M 310 B camoMm neJte
MOrJid Obl CAeNaTh HALUM <CJaBHble CTOBETCKHE IOJISIPHHKH,
rnoObIBaBllINEe HA CEBEPHOM HOJIIOCE.

IaTp ponoB cuéra BpeMeHH

Mbl Tak TIpHBBIKJIH ITOJIb30BATBLCA KAPMAHHBIMH H CTEH-
HBIMH HacaMH, YTO He OTAAEM CebOe HaiKe OTUETA B 3HAYEHHH
ux moxasanui., Cpeau uyurtateseil, — s yOexXnéH, — JIHIUb
HEMHOTHE CMOTYT OOBSICHUTb, 4YTO, COOCTBEHHO, XOTAT OHHU
CKa3aTb, KOTJla TOBOPSAT:

— Temnepp cemb yacOoB Beuepa.

HeyxXesin TOJBKO TO, UYTO MaJjasi CTPEJKa YacoB ITOKA3bl-
BaeT HUdpy ceMb? UTO Ke o3HauaeT 3Ta uudpa? Ouna noka-

7
3bIBaeT, YTO TI0C/Ie NOJIYAHS NPOTEKJIO 57 Ccyrok. Ho mocie

7
KaKOTrO INOJyOHs H TIpexJAe BCero 5; KaKHX CYTOK?

Hro Takoe cyTKH? Te CyTKH, O XOTOpPbIX TOBOPHT H3BECTHAs
IIOrOBOPKA «JIeHb M HOYb — CYTKH IIpOYb», IPEACTABJSAIOT
coOOH NPOMEXKYTOK BpeMeHH, B TeueHHe KOTOPOro 3eMHOM
map ‘ycreBaeT ONHUH pa3 OOepHYTbCS BOKpPYr CBOei OCH TIO
otHollleHHio K CoJsHnyy. Ha mnpakTuke ero uaMepsiloT Tak:
HaOMONAIOT 1NBa NOCJENOBATeNbHBIX TIpoxoxaeHds CoJHIA
(BepHee, ero nentpa) uepes Ty JHHHIO Ha Hebe, KOTOpas coO-
€HHAET TOUKY, HAXOASAILYIOCS Haj TOJIOBOM HabJronatels
(«3enuT»), ¢ TOUKOH lora Ha ropusoHTe. IIpoMexyToK STOT
He Bceraa oauHakoB: CoJHIE NPUXOAUT HA YKA3aHHYIO
JIMHHUIO TO HEMHOTO panbllue, To noaxe. PeryjupoBaTh dYachl
[0 3TOMY <«HCTHHHOMY TIOJIYAHIO» HEBO3MOKHO, CAMBIH HC-
KYCHbIH MacTep He B COCTOSiHMM BBLIBEPHTb Hachl TaK, 4TO-
6bl oHM LK cTporo no CoJHily: AJs 5TOre OHO Yepec-
uyp HeakkypaTHO. «CoJsHIle nOKasblBaeT BpeMsi OOGMAaHUH-

BO», — IHCAJIH TMNapUKCKHE YaCOoBLUMKH Ha CBOEM repbe
CTO JIET Hasaf.
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Hacel Hamm peryJsiupylorcs He o peasbuomy CoJiHny,
a 10 HeKoeMmy BooOpakaeMOMy COJIHIYy, KOTO)Ot He CBETHT,
He r'peeT, a MPUAYMAHO TOJIBKO AJIsi NPAaBUJIBHOIO CUETa Bpe-
meHH. IlpencraBbre cebe, yTo B NpHpOAe cyluecTByer Hebec-
HOe CBeTHJIO, KOTOpPOe UIBHXKeTCSl B TeueHHe BCEro roja
pPaBHOMEPHO, 00X0s1 3eMJII0 POBHO BO CTOJIBKO JK€ BPEMEHH,
BO CKOJIbBKO OOXOOHUT BOKPYT 3eMJIH — KOHEUHO, KaXXYILHMCH
o6pasoM — Hallle TIOAJHHHO cyllecTBywoiuee CogHue. 310
co3laHHOe BOOOpaXKEHHEM CBETHJIO B aCTPOHOMHU HMEHYeTCH
«cpenHuUM coviHieM». MoMeHT npoxoXkpeHusi ero yepes JiH-

Puc. 6. JloueMy coOaHeYHBIE CYTKH IJANHHEE
3péanupix? ([loagpoGHoCTH B TEKCTE.)

HHIO 3€HUT — 10T HA3bIBAETCH «CPeAHUM IOJIyIHEM»; mpoMe-
KYTOK MeXJy ABYyMsl CPeAHHMMH IOJYIHSMH €CThb «CpefHHe
COJIHEYHblE€ CYTKH», a BPeMsl, TaK HCYHCJAEMOe, Ha3blBAETCS
«CPeIHUM COJIHeUHBIM BpeMeHeM»., KapMaHHble U CTeHHblE
yachl HAYT HMEHHO Ti0 3TOMY CpeOHEeMy COJIHeYHOMY Bpe-
MEHH, MEeXJy TeéM KaK COJIHeUHble Yachbl, B KOTOPbIX CTpeJ-
KOH CJIYXXUT TeHb CTeP¥KeHbKa, MOKA3bIBAIOT UCTUHHOE COJI-
HEeyHOe Bpemsl /s AAHHOIro MecTa.

Y unTaTe sl NOCJe CKa3aHHOIO COCTaBHJIOCh, BEPOATHO,
TaKoe TIpeJCTaBJeHHe, UTO 3eMHOH ILIap BpallaeTcsi BOKPYT
OCH HeDaBHOMEDHO, M OTCIONA-TO IPOHCXONUT HEPaABEHCTBO
HCTHHHBIX COJIHEYHBIX CYTOK. DTO HenPaBHUJIbHO: HEPABEHCTBO
CYTOK OOYCJIOBJIEHO HEPABHOMEPHOCTbIO JPYTOro JBHIKEHHS
3eMJiH, & UMeHHO — €€ IBHXeHHsl o opbute Bokpyr CoJHna.
Mbubl ceituac moiiMéM, KakK 3TO MOXKET OTPA3UTbCA Ha JJIHHE
cyTok. Ha puc. 6 BBl BHauTe IBa TIOC/eHOBATEJbHBIX IT0JIO-
JKeHHs1 3eMHOoro uIapa. PaccMOTpuUM JieBoe (IOJIOXKEHHE.
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Crpenka clipaBa BHH3Yy IIOKa3biBaeT, B KaKOM HalpaBJIeHHH
3eMas BpaillaeTCsi BOKPYT OCH: TIDOTHB YacOBOH CTPEJIKH,
ecJH CMOTPeTb Ha CeBepHBLI noJioc. B Touke A Tenepp moJ-
JeHb: 3Ta Touka JeXHUT Kak pas mporuB Counna. Ilpen-
cTaBbTe cebe Ternepb, 4TO 3eMJIs1 ¢pesiasia OoHH TMOJIHBLT 000-
POT BOKPYr OCH; 3a 3TO BpeMsi OHa yCreJa TepeMecTHTbCS
no opOuTe HANpaBO M 3aHsJa Apyroe Mecto. Paguyc 3emuy,
TIpoBeIéHHBIII K TOYKe A, HMeeT Takoe e HanpasjeHHe, KaK
H CYTKH Hasal, HO Touka A oKa3sblBaeTcs yiKe Jexaluei He
npsimo npotuB Cognna. Jyist yeJioBeka, cTOsllero B TOYKe A,
nosiieHb elllé He Hactynuii: CosHie JieBee MpOYepUYeHHON
JUHMH. 3eMJle HaJo BpalllaTbCsl eIllé HeCKOJBKO MHHYT,
yToOBl B TOUKEe A HACTYNHJI HOBBIH TIOJIJIEHD.

Hro xe orcioga caenyer? To, 4TO HNPOMEXYTOK MeXAy
ABYMSl HCTHHHBIMH COJIHEYHBIMH TIOJIYAHSIMH MJ HHHEE
BpeMeHH IToJIHOro o6opota 3emJiu BOKpyr ocu. Ecau Owbl
3eMJsi paBHOMepHO aBuraJsiacb BoKpyr CoJiHnma nmo xpyry,
B IleHTpe KoTOoporo Haxoaujiocb Obl CoJiHIe, TO pasHHULA
MeXJy JAeUCTBUTEJbHOU IPOILOJIXKHUTENbHOCTEIO 000poTa BO-
KPYyT OCH M TOM KaXyllelcs, KOTOPYIO MEI YCTaHABJHBaeM
no ConHny, 6blna Obl HM30 JAHS B JleHb OOHa M Ta Xe. Eé
JIETKO OIpenesiuTh, eCJid MPHUHATh BO BHHMAaHHe, YTO H3 3THX
HeBOJIbIUNX A00AaBOK JOJIXKHBEI B TeuyeHHe rOJla (COCTABHTHCS
uesble cyTkKH (3eMiis, IBUrasch mno opouTte, ;mesNaer B TOX
OJIMH JIMLUHHI O60OpOT BOKPYI OCH); 3HAUMT, NeiCTBHTeJIbHASN
IIPOJIOJIXKUTEJIBHOCTD Kaxaoro ofopoTra paBHseTCs

365 71- CYTOK: 36671‘-:—-23 y. 56 M. 4 c.

3aMeTHM, KCTATH, YTO «HeHCTBHTEbHASA» TIPOLOJIKUTEJIb-
HOCTb CYTOK e€CTh He UTO WHOe, KaK IepHOy, BpaIleHusl 3eMJH
II0 OTHOLUEHHIO K JiIOOOH 3Be3fe; OTTOrO TakHe CYTKH M Ha-
3bIBAIOT «3BE3IHBIMHUY.

Wrak, 3Bé3aHBIC CYTKH B CP €1 HeM KOpOUe COJIHCUHBIX
Ha 3 MHH. 56 cek., KpyribM cuétoM — Ha 4 MuH. PasHuna
He OCTAa€Tcs INocTosiHHOH, motoMy dto: 1) 3emis o6xomut
okoJsio Co/lHIIa He PABHOMEPHBIM JIBHXKEHHeM IO KpYyroBOH
opbuTe, a IO JJIHICY, B OOHHX HacTaX KoToporo (6Gojee
6nu3knx K CosHny) oHa aBHxKercsl ObiCTpee, B ApYrHX (6o-
Jiee OTHAJIEHHBIX) — MejieHHee, W 2) 0Chb BpalleHHs 3eMJH
HaKJIOHEHa K IJIOCKOCTH e€ opOutbl. OG6e 3TH NPHYHHE
OOYCJIOBJIMBAIOT TO, YTO HCTHHHOE M CPefHee COJHEYHOe
BpeMsl B pa3Hble JIHH PacXOAATCs MexXAay coboit Ha pasJyny-
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HOe YHCJI0O MHHYT, HOCTUramwlliee B HEKOTOpble IHH 1Ho 16.
Tonbko ueThlpe pasa B rof 00a BpeMeHH COBNAMAIOT:

15 anpens,
14 vious,

1 cenrabps,
24 nexabps.

Hamnpotus, B AHH
11 despans,
2 Hosabps

pasHHUIia MeXAY UCTHHHBIM W CPeJHUM BpEeMEHeM OCTHTaeT
HauOoNbIlell BeJMUHHBl — OKOJIO ueTBepTH uYaca. Kpusas
Ha pHUC. 7 MOKAa3blBaeT, KaK BeJHUKO 3TO PACXOXKICHHE B pas-
HBle JIHU roja.

15Mm. 124.15m.
AN
’UM / IZ'J'. ,UM.
N
SMV V4 ‘ 12 4.5m.
MWW N W VT N\ X KA / 2u.0m
5M \ / ,; q. 55M.
10Mm. . 50m.
\| /
I5m. A4 Hu 45 m,
20m. Hu 40m.

Puc. 7. 310oT rpadpk, uMeHyemblil rpaduKkoM ypaBHEHHS BpeMeHH,

IoKa3nlBaeT, KaK BeJHKO B TOT HIM MHOHN IeHb pacxoxIeHHe Mex iy

HCTHHHBIM H CpefHHM ColHeyHeM mnonyaHeMm. Hanpumep, 1 anpens

B HCTHHHBII MonleHbL BepHble MEXAdHHYECKHE€ Yachl NOINHEBI MOKA3aTh

12 4. 5 MHH., VHBIMH CIOBaMH, XpHBas Haér cpelHee BpPEMst B HCTHH-
Hblf1 MOJIEeHD.

Jlo 1919 r. rpaxxnane CCCP xuau 1o MeCTHOMY COJIHeu-
HOMY BpeMeHH. Jlns KaxXmoro MepHAHaHa 3eMHoro mapa
CpeIHHH TOJIIeHb HACTyIaeT B pa3juyHoe BpeMs («Mect-
HH» TOJIIeHDb), TTO3TOMY KAXKbli IOPOJ XKUJI 110 CBOEeMYy
MeCTHOMY BpeMeHH; TOJIbKO IPHOBITHE M OTXOJ I0e3Z0B Ha-
3HAYaJIMCh 110 00IIeMy JIJis BCell CTpaHbl BpeMeHH: IO IeTpo-
rpamckoMy. I'paxknane pasjMuyajd «ropojickoe» W «BOK3aJib-
HOe» BpeMsi; IlepBoe — MeCTHOe CpeJlHee COJIHeUHOe BpeMsi —
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[IOKA3blBaJIM TOPOJCKHEe 4Yackl, a BIOpoe — NeTPOrpajicKoe
Cpe/lHee COJIHEUHOe BpeMsl — TIOKashlBaJM Yachl XKeJIe3HO-
JOpOXKHOrO BOK3asa. B nacrosiiee Bpemsi B CoBeTcKOM
Colo3e BCE KeJIe3HOIOPOKHOe JiBUXKEHHE BEJETCS IO MOCKOB-
CKOMY BpEeMeHH.

C 1919 r. y Hac B OCHOBY CY€Ta BPEMeHU HHS IOJIOXKEHO
He MeCTHOE, a TaK Ha3blBaeMoOe «IIOICHOe» BpeMs. 3eMHOH
ap pasfesiéH MepHAHAHAMH Ha 24 ONMHAKOBBLIX «TIOSICA», H
BCe NYHKTBl OJHOrO IOSICA MCUMCIISIIOT OJHHAKOBOe BpeMd,
HMEHHO TO CPeJ[Hee COJIHeYHOEe BpeMsl, KOTopoe OTBedaeT Bpe-
MeHH CpefHero Mepuauana paHunoro nosica. Ha Bcém szeMHOM
lape B KaXKAblH MOMEHT «CYIUecTByeT» [03TOMY TOJIBKO
24 pas3/MUHBIX BpeMeHH, a He MHOXeCTBO BpeMEH, KaK OBblIO
JI0O BBEJIeHHs] ITOSICHOTO CUY€Ta BPEMEHH.

K stum TpéM pomaM cué€ra BpeMeHH — 1) HCTHHHOMY
COJIHEUHOMY, 2) cpellHeMy MECTHOMY COJTHEUHOMY H 3) HNosiC-
HOMY — HaJo IpUOABUTD UeTBEPTHI, ylOTpebJssieMblil TOJBKO
aCTpOHOMaMH., ITO — 4) «3BE3JHOE» BpeMs, HCUHCIsIEMOE
0 YIOMSIHYTBIM paHee 3BE3HBIM CYTKaM, KOTOpHIE, KaK MEI
yXKe 3HaeM, Kopode CPelHHX COJIHEYHBIX TIPHMEpPHO Ha 4 MHu-
HYTHl. 22 ceHTaOps oba cuéTa BpeMeHH COBIALAIOT, HO ¢ Ka-
XIBIM CJeAyIOIUUM OHEM 3BE3JIHOE BpeMs ollepekaeT cpen-
Hee COJIHEUHOe HA 4 MHUHYTHL

Haxkonen, cyluectByer €lle U IATHIH BHUJ BpeMeHH, —
5) Tak HasplBaeMoe Je€KpeTHO€ BpeMs,—TO, IO KO-
TOpOMYy Kpyrawlit rox kuBét Bc€ HaceneHne CCCP,
a OOJBIIMHCTBO 3amafHBIX CTPaH — B TeuYeHHe JIeTHero
CE30HA.

IlekpeTHoe BpeMsi HJAET pPOBHO Ha OJHH 4Yac BIlepenu
nosichoro. Llesb 3TOoro MeponpusiTUsi COCTOUT B CJIEAYIOILEM:
B CBeTJIOE BpeMsi rofla —C BeCHbl JI0 OCEHH — BaXXHO Ha-
YMHaTh M KOHYATH TPYNOBOH JeHb IOpaHblle, YTOObl CHU-
3UTh PaCXOJ AJEKTPOSHEPTHH HA HCKyCCTBEHHOE OCBellleHHUe.
10 pocturaercsl odpuIUaAIbHEIM II€epeBOJOM YacOBOH cTpeJ-
KM Bhepén. Taxod mnepeBoj B 3amajgHbIX ToOCyAapcTBax
JleJlaeTcsl KaxIylo BeCHY (B yaCc HOYM CTpeJIKa IiepecTas-
Jserca K mugpe 2), a KaxAylo oceHb Yachl BHOBb Il€peBO-
JSTCS Hazaj.

B CCCP wuacel nepeBemeHbl Ha KpyIVIBI TOH, T. €. HE
TOJIbKO Ha JIETHee BpeMsi, HO W HA 3UMHEE: PacXOJl SHEPTHH
Ha OCBEIUEHHE 3THM XOTsl U He COKpallaercs, HO 3aTO JOCTH-
raercsi Govlee paBHOMeDHAss HarpysKa 3JeKTPOCTAHIMI,
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IlekpeTHOoe BpeMsi BIlepBble OLLJIO BBeJEHO Yy Hac B
1917 r.'); B TeueHHe HEKOTOPOrO MEPHOLA <CTPEJKA YaCOB
Obljia TlepeBelIEHA HA 1BA U [aXKe Ha TPU daca Brepés; Ioc/e
HECKOJIbKHX JieT IlepepbiBa OHO BHOBb BBelieHo B CCCP
¢ BecHbl 1930 r. u oTsmyaercs OT TOSICHOIO Ha OJUH 4Yac.

[MponomxuTesbHOCTh AHA

TouyHasg NMPOAOIKUTENBHOCTL JHS JJIS KaXKJOro Mecra
H JIoOOH mathl roga MoXXeT OBITh BBIUHCJIEHA IO TaOJMIaM

ACTPOHOMHYECKOIO €XKerojHu-
Ka. Hatiemy untaresio easa Ju,
OIHAaKO, MoHanobuTcsa nJist oou-
XOIHBIX ueJeH mopoOHas TO4Y-
HOCTDb; €CJIU OH TOTOB yJIOBOJIb-
CTBOBaTbCH CPABHUTEJDHO Ipy-
ObIM NIpUOJHKEHHEM, TO XOPO-
IIyiI0 CJIyKO0y COCJYXKHT eMy
IpujiaraeMbld 4yepTex (puc. 8).
BnoJsip JeBOro ero kKpas Io-
KaszaHa B dYacax N poJgoJ-
X UTE€JbHOCTDH JHSL.
Bnosb HuXXHero Kpasi HaHeCeHO
yryiopoe paccrosiHue CoJiHna
OT HeOeCHOTO 3KBaropa. ITO
paccrosiHue, uaMepsieMoe B Ipa-
Aycax, HAa3blBaeTcss <«CKJOHEe-
HueMm» Coninnia. Haxronen, kocble
JIUHHK OTBEeYaloT pPas3JiNyHbIM
IIUpOTAM MecT HalJI0IeHHUS.
Urobbl moJb30BAaTLCS 4Yep-
TEXOM, HaJO 3HaTh, KaK BEeJIUKO
yrJIOBo€ pPAacCTOsiHue («CKJO-
HeHHe») CoJiHIIA OT 3KBaTopa
B TY WJIH HHYIO CTOPOHY IJIfl
passuyHblX AHeH ropa. Coor-
BETCTBYIOILIMe JaHHbIE yKasa-
Hbl B Tabjinmure Ha ctp. 20.

llomoc  &80° 70°
prunun 1111"11-11 TTIT .
23 : !
====
7T
20
It/ 17
19 ]I ll// [y 1 ,60°
s B
E 77 i / / / /r
s FHAAZZ v
© 16 _ A
¢ LA ALY
s V22, 0
S UL AN
A
N liizzeealil
& 5 M/;//A///////
[~ e
W;i’éf _-—--—:# 70
2 .:fﬁjrru g Fxbamg
0° 5° 10° 15° 20° 23%° 7’
Becrao 3ura
Ocers Semo

Puc. 8. Yepr€x pans rpadguue-

CKOTO ompejieNeHust MpoJOmKH-

TenbHOCTH AHsA. (O6BsACHeHHE B
TEeKcTe.)

[ToxaxkeM Ha mnpuMmepax, Kak IIOJb30BaTbCS ITHUM dYep-

Te2KOM.

1) Ilo nounny $1. M. IlepenbMana, npeAsIOKHUBIIErO 3TOT 3aKOHO-

npoext (Ilpum. peo.)
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1. HafiTu NpOAOJ/IKUTEJBHOCTL OHSI B CepefiHe anpeJis
B Jlenunrpane (1. e. Ha mupoTe 60°).

HaxonuMm B Tabauuke cKkiaoHeHHe CoJiHIIA B cepenuHe
ampeJisi, T. €. YIJIOBOe pPacCTOsiHHe ero B 3TH IHH OT Hebec-
Horo skBatopa: -10° Ha HuXKHeM Kpaio UepTera OTLICKH-
BaeMm uyucso 10° m BenéM OT Hero NpsIMyIO JIMHHMIO ITOJ Ips-
MBIM YIJIOM K HHXKHEMY Kpalo IO IlepecedeHHs € KOCOH JIH-
Hueii, orseuaioiiesi 60-i mnapannenu. Ha JseBoM Kpaw
TOUKa IepecedeHHs oTBeuaeT ducyy 14'/, 1. e. HoKOMas mpo-
JIOVIXKUTEJIbHOCTD Jiis paBHa npuMe p HoO 14 4. 30 m. I'oso-
PHM <«NPHMEpPHO» TNOTOMY, YTO UepTéX He YUMTHIBaeT
BJMSIHMUSL TaK Ha3blBaeMod «atMocQepHoH pedpaxnuu»
(cMm. cTp. 36, tHc. 15).

CxnoHenuve Cxknoneunne

Juy rona Connna JHu ropa Conuua
21 sgpaps ...| —2° 24 wons . ... +20°
8 deppans . .| — 15 12 aBrycrta . . . -+ 15
23 dpespans , .| — 10 28 aBrycrta . . -+ 10
8 Mapra . ...] — O 10 centabps . .| -+ O
21 mapra . ... 0 23 ceutatpsa . . 0
4 anpens ...y -+ O 6 oxtabps. . .| — O
16 2mpens ., .| -+10 20 okrsGos. ..} —10
1 Mman ..... -+ 15 3 HosGpaa .. .| —1O
21 Mams ..... -+ 20 22 Hosibps ... —20

2 vious ... .| -} 23 22 nekabps. ..y —23Y

2. Haittu npoposxutesnbHocth aus 10 HosiOpsi B Actpa-
XaHu (46° c. 11.).

Cxionenne CoJinna 10 nHosOpsi paBHo —17°. (CosHue
B 10 X H 0 M noqiyuiapui Heba.) Ilocrynasi monpexkHemy, Ha-
xonuMm 14!/, wacos. Ho Tak Kak nHa 3TOT pa3 CKJOHEHUe OT-
PHIIATEJIBHO, TO NOJIydeHHOe YHCJO O3HawuaeT MpoaoJRKUTe b-
HOCTb HE NHs, a HOouM, MckKoMasi Xe mnpOINOJIZKHUTEJBHOCTD
IHs paBHa 24 — 141/, = 91/, yacos.

Mgl MOXKeM BBIUHCAHTDL TakXKe H MOMeHT Bocxona CoJiHna.
Pasznesnus 9'/; mononaM, nostydum 4 4. 45 M. 3Han u3 puc. 7,
yro 10 nponbps wacel B MCTHHHBI TIOJIleHb TOKA3HIBAlOT
11 u. 43 M., y3naém moment Bocxoma Cosnma: 11 1. 43 M. —
—4 4. 45 M.=6 u. b8 M. 3axon CosHua B 3TOT neHb
npousoiinér B 11 u. 43 M. -+ 4 4. 45 M. = 16 u. 28 wm.,
T. €. B 4 u. 28 M. Beyepa. Takum o6pasom, o06a yep-
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Texka (puc. 7 u §) npwm HamgexameM HCNOJb30BAHUM MOTYT
3aMEeHUTb COOTBETCTBYIOUIME TabJulbl aCTPOHOMMYECKOTO
eXXerofgHuKa.

Bbol MoXKeTe, MOJb3ysiCh W3JOXKEHHBIM CeHuyac TPHEMOM,
COCTABUTL JJIsI IIHPOTHI MeCTa BALIEro MOCTOSIHHOIO KHTEJb-
CTBa Ha Becb roj rpaduk Bocxoma u 3axona CosHla, a
TaKXKe NpojoJixKuTeJbHoCTH gHs. O6pa3unk Takoro rpaduka

Mecayor | Subape Qebp. Mapm Anpers Mad  Uows Lirore Aleyem Cewm Owm. Hoalps Len.
Lru 1152912267226 925 721 4 182 W 1327102 8225 193 173
% T

=L

21 | 2
s T | .
75

17

\
\

Yaem

i O W9
/
\
\

-l

Puc. 9. I'papux Bocxonma u 3axona Coanuna B TeueHHe roja s
50-11 mapanaesnm.

anst 50-ii mapaanenw BH BuauTe Ha puc. 9 (oM cocramJsieH
10 MECTHOMY, a H€ MO JEKPeTHOMy BpeMeHu). Pacomorpes
ero BHUMAaTeJbHO, Bbl MOHMETE, KaK HALO YEPTHUTL NMOAOGHBIe
rpadHKu. A HauepTUB €ro OMHH pa3 JJis TOH LIMPOTH, rue
Bhl 2KHBETE, BH CMOXKeTe, OPOCHB B3IJISIA Ha CBOH uepTEX,
cpasy cKasaTb, B KOTOPOM IIPUMEPHO YACy B3OHAET HIU 3aii-
nét CoJiHlIle B TOT WJM WHOH JEeHb roja.

HeoOniyainpie TeHH

BocnpousBen€uubiii Ha chenyiouleil crpanune puc. 10
MO2KeT TI0Ka3aTbCsl 3arayiO4YHbIM: YeJIOBEK TPH TOJIHOM CBETe
CosHlla nouTH He OTOpacHBaeT TeHU.

OnHako 3TOT PUCYHOK ClieJlaH ¢ HaTyphbl, HO He B HAIIUX
ppoTax, a 6Ju3 3KBaTopa, 8 TOT MoMeHT, korpa CoJiHue
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CTOSIJIO TIOUTH OTBECHO Haj roJioBoil HabJonaressi (Kak ro-
BOPSIT, B «3E€HHUTEY).

B namux mmporax CosHile HHKOTJa He ObIBA€T B 3eHUTE!
BHUJIETb TaKyl0 KapTHHY 'y Hac HeB0o3MOxHO. Korga noJyneH-
Hoe CoJiHIle IOCTHraeT y Hac HauboJiblleil BBICOTHI, 22 HIOHA,
OHO <TOUT B 3€HHTE BCEX MECT, PACIIOJIOKEHHBIX Ha CEeBEePHOIi
rpaddile »xapkoro nosica (Ha Tponuke Paka — Ha mnapaui-
Jdeyqu 23!/,° cepepuoit wmmpotel). Cnyctsi nosropa, 22 ne-
Kabps, CoJiHIle CTOUT B 3€HHUTE
| Bcex MecT, paclOJIOXKEHHHIX Ha

23!/,° 10KHOH WHPOTH (HA TPO-
nuke Kosepora). Mexny a3tu-

MH TIpaHHIlaMH, T. €. B Xap-

KOM I0sice, pacloJIOXKeHbl MEeCTa,

rae noJiyneHHoe CoJiHIle OBax-

Ibl B TOIN CTOWT B 3€HHUTE M

OCBelllaeT MECTHOCTb CBepXy Tak,

UTO BCE€ ITpedMeThl JIHILEeHbl Te-

Hei, Jiyyllle CKa3aTb — HX Te-

HH pacrnoJjiaraloTcsi Kak pas

o4 HHMH.

'/ (R Puc. 11, oTHocawmiica kK mo-
/ | JIIocy, Hanpotus, ¢daHTacTuye-
7/ CKHH, HO BCE »Ke MOYYHUTEeJbHBIH.
// /] HeJioBeK He MOXKeT OTOpachIBaTh
Cpa3y LIeCTb TeHeH; ITUM IIpPHE-
Puc. 10. Yenosex noutu 6ez  MOM XYNOXKHHK XOTE€JT HArJIsAHO
TeHd. PucyHok Bocnpousso- II0Ka3aTb CBoeoépasHon ocobeH-
it Gotorpadmio, CcHATYIO  HocTp noJisipHoro CousHna: Te-
BOAM3U SKBATOPA. HA OT Hero B TeyeHHe LEJHIX
CYyTOK  IIOJIy4aloTcss O HH a-
KOBOW pJauHBbL. I[Ipuunna ta, uto CoJiHlle Ha I0JIIO-
ce B TEUCHHME CYTOK JBMXKeTCs He MOJ YIrJOM K T'OPH3OHTY,
Kak y Hac, a MNOouYTH napasuiejbHO eMy. Omubka Xymox-
HUKa, OIHAKO, B TOM, YTO OH H300pa3uy TeHH uepecuyp Ko-
POTKHMH IO CPAaBHEHHIO C POCTOM uyeJioBeka. Ecau OBl Tenu
OblIM TaKOW MAJHMHB, 3TO YKasbiBajJo Obl Ha BBICOTY
Coanua okosio 40° nHeBo3aMoOxHYI0 Ha noJioce: CoJiHie HH-
KOT[da He IojuuMaercs TaM Bbllle 231!/,°, Jlerko BbuIuucC-
JINTb, — UHTaTeJlb, 3HAKOMBIH C TPHUIOHOMETPHEH, MOXKeT
MeHsI TIPOBEPUTb, — UTO caMasli KOPOTKasi TeHb Ha I0Jiloce
JIOJXKHA OBITh He MeHblle 2,3 BBICOTH OTOpachIBalollero eé
npeaMera.

il

2 .| |‘
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SETEEE U e

Puc.

3agaya 0 IBYyX noe3nax

11. Tenn Ha nomoce He M3MEHSIOT CBOEH IMHMHBI B TeYEHHE CYTOK.

JlBa COBeplLICHHO OAMHAKOBHIX Iloe3fa HAYyT C OJUHA-
KOBOH CKOPOCTHIO B TIPOTHBOIOJIOKHBIE CTOPOHBI (pHuc. 12):
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Puc. 12, 3amgaua o IByX moe3nax.

OIHH C BOCTOKa Ha 3allal, lleI'Oﬁ——C 3anajga Ha BOCTOK.

Kakoll M3 HUX TsKeJsee?
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Peluienue

Tsokesiee (T. €. cUJbHEEe JABUT HA peJibCHI) TOT, KOTOPHIK
JBMXKETCSI TI P O T ¥ B BpallleHUsl 3eMJH, ¢ BOCTOKA Ha 3anal.
1ot noesn MeAJeHHee ABUKETCSI BOKPYT OCH 3€MHOro liapa;
TI03TOMY BCJEACTBHE IEHTPOOeKHOTO 3dexra OH TepsieT
U3 CBOEro Beca MeHblle, YeM IIoe3]], WAVIIHI Ha BOCTOK.

Kak Besuka pasuuna? CroesaeM pacuér AJsT TIOe3IOB,
uayiux Buoosis 60-f mapassesn €O CKOpocTblo 72 rm/uac,
nn 20 m/cex. TOUKM 3e€MHOU [OBEPXHOCTH Ha YyKa3aHHON
rapaJuiesil ABUKYTCS BOKDYI OCH cO cKopocTeio 230 m/cek.
3HauyuT, Ioe3j], HAYHIUE Ha BOCTOK B HANpaBJEeHUM Bpallle-
Hust 3emJyH, obnagaer Kpyrosoii ckopoctbio B 230 - 20, T. e.
250 m/cek, a MAyHIMi Ha 3anaj NPOTUB JABHMXKEHUS 3eMJiH —
ckopoctbio B 210 wm/cex. llenTpocTpeMutesibHOE YCKOpEHUE

Vi _25000* o s
AJisT TIEpPBOro COCTABJSIET R — 320000 000 M/CEK*, TaK Kak

pamiyc Kpyroporo nytu Ha 60-il mapasiesnn pased 3200 K.
Jlnst BTOPOro moesga OHO COCTaBJSeT

Vi 21000
R~ 320000 000

Paguunta B BEeJIUUMHE NEHTPOCTPEMUTEJBHOIO YCKOPEHHUSA
o60oUX TNoe300B paBHAa

Vi—- V3 _ 25000°— 21 000
R~ 320000000

cMfcer?.

~0,6 cx/cer?,

Tak Kak HaTmpaBJeHHe LEHTPOCTPEMUTENSBHONO YCKOPEHUS
cocTaBiIsieT € HalpaBJeHueM TsKecTn yros B 60°, To npuHu-
MaeéM BO BHHUMAaHHE TOJIbKO COOTBETCTBYIOHIYIO HacTb LieH-
TPOCTPEMHTEJBHOTO  yckopeHusi, HuMeHHO 0,6 cm/cex? )
X cos 60° = 0,3 cm/cex? 0

H

DTO COCTABJISIET OT YCKOpPEHNHA TS52KECTU 930 ° HUJIHM OKOJIO

0,0003.

3HauuT, TMoe3, UAYHIMI HAa BOCTOK, Jierye UAYIIero B 3a-
naguoM Hanpasyienun ua 0,0003 cBoero Beca. Ecaum moesp
COCTOUT, HATpUMep, U3 NAapoB03a U 45 rpyKEHBIX TOBAPHBIX
BaroHos, T. e. secuT 3000 7, To pasHulla B Bece OymeT paB-

HATBCH
3500 3 0,0003 = 1,05 m==1050 re.

Jlna xpynuoro napoxoma sopousMeillenueM B 20 000 m,
JIBUKVYLIErocsi co ckopoctbio 3b km/uac (20 y3soB), pasHuLA
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cocraBisiia Obl 3 m. YMeHbllleHHe Beéca IIpH JIBUXKEHHUH
CyZHa Ha BOCTOK YIOJXKHO OTPa3UTLCS, MEKAy IIPOYHM, Ha
NIOKa3aHHUsAX PTYTHOro 6apoMeTpa; NPH OTMeueHHOIl CKOPOCTH
BoicoTa 6apoMetpa noskHa 6biTh Ha 0,00018 XX 760, T. e. Ha
0,1 mm MeHbllIe HA NapOXOJie, HAYLIEM B BOCTOUHOM Halpas-
JIEHMH, HexKeJIM Ha HayuleM K 3anany. [laxe mnemexon, ILia-
raouuili mo yiauue JleHuHrpajma ¢ 3amajga Ha BOCTOK, IIpH
CKOPOCTH XOJbOBI O KM B yac CTAaHOBUTCSI IIpUMepHO Ha 1 e
JIerye, yeM HAs C BOCTOKA Ha 3amap.

CTpaHnl ropM3oOHTa NO KAapMaHHBIM yacam

Crnoco6 HaxOAuTb B COJIHEUHBIH JeHb CTPaHbl TOPHU30HTA
o KapMaHHbIM yacaM obuleudBecteH. Lindepbaar pacnona-
raloT Tak, 4roObl yacoBass cTpeJska Oblja HamnpabJ/eHa Ha
CoJinne. ¥ros Mexay 3To# CTpeJKOH W JiHHHell 6—12 messar
NornoJiaM: PaBHOJeJISLlas YyKa)KeT TOrJAa HamnpaBJeHHe Ha
tor. HeTpyqHO NOHSATH OCHO-
BaHHe 3Toro crnocoba. CoJiH-
e B CYTOYHOM [BHKEHUHU
obxonutr Heb6o B 24 yaca,
yacoBas XKe cTpeJska 006Xo-
nut uugepbsat B 12 yacos,
T. €. OIUCBIBAET B OJIHAKO-
BOe BpeMsi BABOe OOJIbILIYIO
Ayry. 3HauuT, ecJH B IIOJI-
JleHb yacoBasi CTpeJika yka-
gpiBasia Ha CoJiHue, TO

CIyCTs  HEKOTODOE  BPEMST g IIpocroit, HO He TOUHHH

OHa ONEpeIMT €ro, OIHCAB  ppuém onpeuenenus CcTpaH cBeTa
CBOUM KOHLIOM BABOe 00Jb- C NMOMOILbI0 KapMaHHBIX YacoB.

myw ayry. Bor nouewmy,

pasfesuB NPH YKa3aHHOM paHblie IMOJIOXKeHUH unudepbaara
MomnoJsiaM Ayry, OMICAHHYIO CTPEJIKOH, Mbl JOJIX)KHBI HAHTH TO
Mecto Heba, rae Haxoguaoch CoJHIE B MOJAEHb, T. €.
HanpaBJeHHe Ha tor (puc. 13).

HcnbiTande nokasbiBaeT, OOQHAKO, UTO MPHUEM 3TOT KpaliHe
HeTOYeH, rpela Ha JecsTKH rpaaycoB. UToObl MOHSITb, IO-
yeMy TaK NMPOUCXOAHUT, HALO Pa3odpaTbCsi B PEKOMEHIYeMOM
crioco6e. OcHOBHAsl NMPHUYUHA HETOYHOCTH Ta, YTO HUpepOaaT
pacrioyiaraeTcsi rnapaJujieJibHo IJIOCKOCTH TOPHU30HTa, CyTOUY-
Hel e nyTb COJHLA JIeXKUT B TFOPHU3OHTAJBHOH IJIOCKOCTH
TOJIbKO Ha IIOJIIOCE, Ha BCeX e APYrux LIHPOTax OH COCTaB-
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JIIeT ¢ TOPU3OHTOM fPasHble YIJbl — BILIOTH A0 TPSMOrO
(ua skBatope). IlosTOMy OpPHEHTUPOBATBHCSI N0 KapMaH-
HBIM uYacaM MOXHO G6e30lIHOOYHO TOJBKO Ha IMOJIIOCE, BC
BCEX Ke IMpoYux MecTax HensbexxkHa OOJbIIasi UM MeHbLIAS
IO PELIHOCTb.

O6patumcs K ueprexy (puc. 14, a). Ilycts HabsmopaTtesb
pacniosioxxedH B Touke M; Ttouka N — nosmoc Mupa; Kpyr
HASNRBQ — uebecHblli MepHAMAH — NPOXOMUT Yepe3 3eHUT
nabmonartens u uepes noJioc. Ha Kakoil mupore HaxomHTCS
HabJoaTesb, JeNKO ONpefesuThb, JJIg 3TOro JAOCTaTOYHO

Pac. 14, a u 6. Tlouemy kapmaHHble uyachl B pOJM KOMIIaca namor
HeBepHble IIOKA3aHMA,

U3MEPUTb TPAHCIOPTUPOM BBLICOTY TOJIIOCA HAaJ, TOPU3OH-
toMm INR; ona paBHa wmpore Mecra !). I'msigs us M B Ha-
npasJseHun H, nabaopatesb uMmeer nepes cobol0 TOUKY Iora.
Cyrounniii nyte COJHIIa HA 3TOM uYepTexe U30o0pasuTcd nps-
MO JIMHUEH, KOTOpasi YacTblo JIEXKUT Haf JIMHUEH TOPU30HTA
(nueBHOH NMyTbh), YaCTbIO Ke noj Helo (HOYHOH myThb). Ilps-
Mas AQ usobpaxaer nyte CodHua B JAHU PaBHONEHCTBUI;
KaK BHIUM, NTHEBHOH NyTbh paBeH Toraa HOYHOMY. SB — myTb
Counna JietoM; oH napajuiened AQ, wo Odnplias yacTb
€ro JIEXKUT BHIlIE TOPU3OHTA, M TOJBKO He3HAUuTeNbHaf
4yacTb (BCIIOMHUM KOPOTKHE JiIeTHUE HOUM) HAXOAUTCS DO I0-

pusouToM. Ilo stuM Kpyram CoJiHIe €XKeyacHO NpPOXOJUT

N 360° "
24-10 DOJII0 UX MOJHOH JJIMHBL, T. €. 5 = 15°. U Bcé xe

1) TloyeMy 3710 Tak, obbscHeHO B Moell Kyure «3aHuMaTenbyasi reo-
MeTpusi», B rnase «I'eomerpus PoGuH30HOBY,
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yepe3 Tpu 4yaca mnocyie rofyaHs CogHLIe He OKa3biBaercs
B IOPO-3aIIaJIHOII TOYKe TOPU3OHTA, Kak MOXKHO OXKHUAAThH
(15° XX 3 = 45°); nmpuunpa pacxXOXKAECHUA Ta, UTO MPOEKLIHH
PaBHHX AYr COJHEYHOro IYTH Ha IJIOCKOCTh TOPU3OHTa He
paBHB MeXay co0ox,

1o craHeT HalJsAHee, ecsid MH pa3bepeémcs B puc. 14, 6.
Ha wém SWNE wusoOpaxaer Kpyr TOPU3OHTa, BHIUMBIII
¢ 3exuTa; mpaMas SN — Hebecublit Mepunuad. Habmonaresb
rioMeliaeTcss B Touke M; LieHTp Kpyra, ONUCHIBAeMOTO Ha
nebe CoJiHLIEM 33 CYTKH, POCKTHPYETCH HA ILJIOCKOCTH TOpH-
30HTa B Touke L’ (om. puc. 14, @); cam Kpyr COJIHCUHOrO
MyTH MPOEKTUPYETCsT HA TWIOCKOCTb TOPU30OHTA  SJUJIUII-
com S’B’.

[TocTpouM Tenepb TIPOGKIMM TOUEK JeJeHUsi Kpyra <CoJi-
HeuHoro nmyt™ SB Ha IUIOCKOCTH ropusoHTa. IJisi 3TOro0 Io-
BepHEM Kpyr SB mapaJsiieslbHO TIIOCKOCTH ropusoHTtar (I1oJo-
xkenue 8”B”, puc. 14, a) paszgesum ero Ha 24 paBHBIE YacTH
H CIIPOEKTHUPYEM Ha IJIOCKOCTb TOpu3oHTa. JJis mocTpoeHus
rouex aeJieHus sJmnca S’B’ — npoekuyy Kpyra COJHEYHOTo
[IyTH Ha TIJIOCKOCTb I'OPU30HTA — U3 TOYEK JEJICHUSI KpYTa
S”B” npoBenéMm oTpe3kd, napaJesbHble SN, fcno, uyTO
MBI TIOJIyYUM IIpU 3TOM HepPaBHBIE NYTH; OHU OyayT Ka3aTbCs
Habnogatento ewé Oosee HepaBHBIMM, TOTOMY YTO OH pac-
CMaTpuBaeT HX He wu3 neHTpa L’ sjumuiica, a u3 Touku M
B CTOPOHE OT Hero.

[Ipocsaenum Tellepb, KaK BeJHKa MOXKeT ObITb ITOTPELL-
HOCTb OMnpeneJieHust mno uugepbsary cTpaH ropUu3oHTa B JeT-
HUii leHb JJi8 B3STOH HaMu 1HpoThl (53°). CoJiHie BOCXOMUT
rorna Mexny 3 u 4 yacamu yrpa (rpaHulia 3alUTpUXOBAaH-
HOT'O CerMeHTa, O3Hayawluero Houb). B Touky E BOCTOKA
(90°) CoJiHue npuxoouT HE B 6 4aCcoB, KaK fIOJXKHO OLIThH IO
mgepbnaty, a B nojosuHe 8-ro. B 60° or Touku 1ora ©oHO
Oyner He 8 8 yac. ytpa, a B 9/, vac.; B 30° or Touxu 1ora —
He 8 10 yac, a B 11 yac. B Touky 1ro-samaga (45° 1o
apyryio cropoHy ot S) ConHue siBjsieTcss He B 3 yac. JHS,
a B 1 u. 40 M.; na sanane oHo ObiBaer He B 6 yac. Beuepa,
a B 4!/, yaca mus.

Ecin npubaBuTh KO BCEMY 3TOMY TO, YTO I EeKPETHOE
BpeMsi, KOTOPOE IIOKA3LIBAIOT KapMaHHBIe 4Yachl, HE COB-
najaer ¢ MeCTHbIM HUCTHHHBLIM COJIHEYHLIM BpPeMeHeM, TO He-
TOYHOCTb B OIPEAe/eHHUH CTPaH TOPU30HTA JOJXKHA el
BO3pacTH,
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HMrak, KxapMaHHble yachl XOTSl U MOTYT CJYKUTb KOMIIa-
COM, HO OYeHb HCHAIEXKHbLIM. MeHbllle BCEro rpelmT TaKoH
KOMIIaC OKOJIO 3MOXHM pPaBHOAEHCTBUA (OTHafaer SKCUEHTPH-
yecKoe IOoJIoXKeHHe HabJjronaresisi) U B 3UMHee BpeMsl,

beasie HOUM H 4YépHBIE NHH

C cepenunnbl anpess Jlemuurpan scrynaer B mepuon Ge-
JILIX HOYEH — TOro «IpO3pavyHoOro cympaka» u «Oiecka 6es-
JIVHHOT'O», B (DAaHTAaCTUYECKOM CBETE€ KOTOpPOTO POIAUJIOCH
CTOVIbBKO TO3THYECKUX 3aMbICJIOB. JIuTeparypHble TpamuUUU
Tak TeCHO CBsi3aJu OeJsible HOYM UMEHHO ¢ JIeHUHrpamoM, 4To
MHOTHE F'OTOBbl CYUTATh UX [OCTONPUMEYATEJbHOCTBIO HCKJIIO-
yATeJbHO Hallleld ObIBlIeH cToduLbl. B nefictBuTe/ibHOCTH,
Oejlble HOYM KakK SIBJIEHHE aCTPOHOMHYECKOE XapaKTepHBI
JJIs1 BCeX MECT, JieXKallluX BbIlIe ONpelesIEHHOM ILIUPOTHI.

Ecnn oTBieubcss OT MO33uM U OOpaTUThCH K aCTPOHOMHU-
YeCKOW Mpo3e 3TOro siBJieHus, TO Oesiasi HOUb — HE YTO HHOE,
KaK CJIMSIHHEe BeUYepHUX W YTPEHHHX CcyMmepeK. Asekcauip
CepreeBuy IlylIkuH npaBuiIbHO ONpEeNesHs CYIHOCTb 3TOrO
(peHOMEHa XaK CMbIKaHHe NBYX 30Pb — BEUEpHEH U yTPEHHEeH.
« we myckasi TbMy HOUHYIO Ha 30J10Thie Hebeca, oflHa 3aps
CMEHUTh APYrylo cmenmt..». B Tex umporax, rae CoJgHie
B CBOEM CYTOYHOM JBHXKeHHH TIo HeGeCHOMY CBOLY
ONyCKaeTCs] HHXKe ropu3oHTa He raybxke 171/,°, — tam Be-
yepHsisl 3apsi He YCIEeBaeT e€llé NOMEpKHYTb, Kak yKe 3aro-
paloTCsl JIy4Yd VTpeHHeH, He fgaBasi HOYM W TOJydYaca.

Pasymeercs, uu Jlenunrpan, HM Kakoi-smbo Ipyrou
NYHKT He MMEIOT NPUBHJIErHH OBLITb €NWHCTBEHHHIM MECTOM,
riae HaOsonaercss 3To siBJieHde. [ paHuna 30ubl 6eJibiXx HOUEH
BBIYUCJISIETCS acTpoHoMuuecku. M okaspiBaercsi, 4To CJAMsIHUE
30pb HabJonaercsi ropasno IoXHee WUporbl JlenuHrpana.

MockBuun TOXKe MoryTt JioboBaTbhcst OesJbiMH  HOYaMU
npubJH3UTENBHO CO CPENEMX YKCeJ] Masi MO KOHEL[ HIoJIs.
31ecb OHH He€ TaK CBETJIb, KaK B JIeHHHTrpaje B T€ K€ JHH, HO
JIEHUHTpaacKue MaHWcKUue Oesble HOUW, MOTyT OBITb Ha-
6maionaembl B MockBe B TeueHUe BCEro MIOES U HayaJa
VOIS,

IOxkuas rpanuna 3oHbl Oesnix Houeili mpoxonutr B CCCP
va mupore Ilonrasbl, Ha 49°c. w1 (66!/,—171/5°). 3necs Obl-
BaeT ofHa Oejlast HOYb B rofy — uMeHHo 22 uwHs. K cesepy,
HaylHasi ¢ 3TOM LIKUPOTHI, OGeJibie HOYM CTAHOBATCH BCE CBET-
Jiee, a nepuol ux — anunHee. Ecte 6esnble Houn U B Kyii6bi-
wese, ¥ B Kasauy, v B IIckoBe, 1 B Kupose, u B Enuceficke,
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HO Tak KaK NYHKThI 3TH 102KHee JIeHuurpana, to 6esble HOYU
OXBaTbIBAlOT TaM MeHpIMiI nepuon (mo o0e CTOPOHBI OT
22 uIOHS1) W He MOCTHWraloT Tako# sipkoctd. 3ato B Ilymoxe
OHH ellé cBeTJiee, yeM B JIEHWHTPaZe, a OCOOEHHO CBETJIB
B ApxaHresbcKe, pacroJIO)KEHHOM Yy2Ke HelalJdeKo OT 30HHI
nesaxogsiuiero Conuna. bBenbie Houn CTOKrosbMa HHYEM HE
OTJIMYAIOTCS] OT JIEHHMHTPaNCKHUX.

Korna wmxkHsiss yacTb cyroynvoro nytun CoJiHLAa COBCEM
He MOrpy2KaeTcsi NMOJA TOPHU3OHT, a JIUIIb CJerka CKOJIb3UT
[0 HEMY, Mbl HUMEEM He TOJBKO CJUsSIHHE JABYX 30pb, HO
¥ HENpephIBHLIH NeHb. JTO BIEPBble MOXHO HabiwnaTb HA
65°42’ mppoTH: 31eCh HAUMHAETCST LAPCTBO IOJYHOUHOTO
Conuua. Emé cesepuee —c¢ 67°24" — MoxHo HalbJsonarhb
TaKKe ¥ HeIpepbIBHYIO HOUb, CJAWSIHUE YTPEHHEH 3apH C Be-
yepHeH yepe3 NOJAE€HDb, a He Yepe3 MOJHOUYb, IJTO —
«YEPHBIH JI€Hb», TIPOTHUBOINOJOXKHOCTL O€JIOH HOuM, XOTS
CTeNleHb WX OCBellieHusl oavHakoBa. CTpaHa YepHBIX JHEH —
Ta e cTpaHa noayHouHoro CoJsiHLA, TOJIBKO B JIPyroe BpeMs
roga. ['ne MoxHO BumeTb He3axonsilee CoJiHlle B WioHe!),
TaM B Jexa0Ope TrocrnofcTBYeT MHOTOCYTOYHBIH Mpak, o00y-
cJoBJIeHHbIH HeBocxomsiiuuM CosHieM.

CMmera cBeta U THMH

Besble HoOuM — HarJsiiHOe HOKa3aTeNLCTBO TOro, YTO
YCBOEHHOE HAMH C JeTCTBa IMpPEACTaBJEHUE O TPaBUJIbHOM
CMeHe [HSl U HOYM HA 3eMHOM llape CJMIIKOM YIPOUIEHHO
OXBaTHIBaeT KapTUHY 3TOor0 uepenoBauusi. Ha camom pese
NepuofMUYecKasl CMEHa cBeTa M TEeMHOTH Ha Halled IJIaHeTe
ropasjio passiooOpasHee U HE YKJaAHBacTCs B NPUBBLIYHYIO
cxeMy naHsi ¥ HOYM. B 3TOM OTHOLIEHHMM OOWTaeMbli HaMu
IIap MOKHO pasfIeJiMTb Ha O TOSICOB, KaXKAbIH U3 KOTOPHIX
UMeeT CBOH TNOPSIIOK YepelOBaHUS CBeTa ¥ THMHBL,

IlepBLlll OSIC — ecJM UTTH OT 3KBaTOopa K OGOMM IIOJIIO-
caM — npocTtupaetcs no 49° napannenu: 31ecCb ©  TOJIBKO
3/eCb KaX Able CYTKY OLBallOT NMOJHBLH JAeHb
4 noJHaAs HOYb.

Bropoii mosic — mexxny 49 u 65!/,°, BKIOUalowuii Bce
mecta Haliero Corsa ceBepHee IlosiraBbl, — MMeeT 0OKOJIO
BPEMEHH JIETHErO COJIHLIECTOSIHMS TEePHOJ HENpPEPBIBHBIX CY-
MeEpeK; 3TO— N0 sIC OeJ X HOYeH,

1) B Gyxte AmGapunk Congie He nOrpyXaetcsi Ioj TOPU3OHT
¢ 19 maa no 26 uiona, a 6/m3 Oyxth Tukce — ¢ 12 Masg mo 1 asrycra.
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B tperhem y3kKoM Ilosice Mexnpy 65/, u 67!/,° Coumue
OKOJIO 22 HIOHsi B TeueHue Psfia CYTOK BOBCE HE 3aXOIUT:
5T0 —nofic noJyHouunoro Coawnrna.

JJisi yerséproro nosica, Mmexnay 67/, u 831/:°, xapakrepHa,
KpPOM€ HeNpPepLIBHOro MHS B UIOHE, €I€ MHOrOCYTOYHAS HOUYb
B nekabpe: CosHLle B TeueHUe psfila CYTOK BOBCE He BOCXO-
IHT, YTPEHHUE H BeuepHHe CyMEPKH MOIJOMAIT AeHb, DTO —
Mosic YEPHHB X JAHEH.

CaMblii C/OKHBIH CIyyall yepenoBaHUs CBeTa U TEMHOTHI
MBI MME€eM B NSiITOM mosice, ceBepuee 83!/2°. Ta Gpelpb, Ko-
TOpylo NpobuBalT B ogHOOOpa3HOH CcMeHe OHeH M HOYeH
JIeHUHrpaacKkue Oesible HOUM, NOCTUTAET 3Jiech IOJHOTO Pas-
pbiBa € NPUBLIYHLIM nopsiAkoM. Bcé modyromgue OT JIeTHErO
0 3UMHEro COJHUECTOSIHUS, T. €. OT 22 UIOHS 00 22 nexkabps,
pasgensieTcsi Ha D NepHonoB, Ha D BpeMEH roma, ecyau Xo-
rure. B Teuenune nepeoro rnepuopa CTOUT HETIPEPHLIBHBIA JEHb;
B TeYeHHe BTOPOro — JHH YEPEeAyITCH ¢ CyMepKaMy OKOJIO
NOJIyHOUYY, HO MOJIHBIX HOueH He OniBaer (cJjabbiM romobueM
UX W ABIAIOTCA JIeTHUE JIEHHWHTPAACKHe HOYU); B TedeHue
TPETbero nepuoia CTOSIT HeNPepPHIBHBIE CyMEpPKH, — ITOJHBIX
IHeil ¥ Houyel BOBCe He OLIBa€T; B TeueHHe YeTBEPTOTO Iie-
puofa 3T CIJIOIIHbBIe CYMEPKH CryUaloTCsi OKOJIO IOJIYHOYH
B IOJIHYIO HOYb; HaKOHell, B MATHH NEpPHOJ LAPUT CIVIOLIHAS
Houb. B ciemyromieM NOJIyroauy — ¢ jaekabps 1o HIOHb —
Te XKe fIBJICHUSA TNOBTOPSAIOTCH B 00paTHOM TOpPSIKE.

[lo npyryro CTOpoHY 3KBaTopa, B IOXKHOM IOJIYIllapHH,
Ha COOTBETCTBYIOLUX Treorpauyeckux muporax HabJo-
JIAIOTCs, KOHEUHO, TaKUe K€ SBJICHUS.

Eciy MBl HUYero He CJBIUUM O G6eJIbIX HOUAX «IAJIEKOTO
jora», TO JIMWb IO TOM IPUUYMHE, YTO TaM — 00JIaCTh OKeaHa.

[lapaJssesnb, oTBeHawlias B I0XKHOM MOJYHIAPHH LIHPOTE
JleHuHrpana, He IniepeceXaeT HU OIHOTO KJOYKa TBEpIOH
3eMJIH, — BCHl JIEXKUT B OKeaHe, Jo0oBaTbcii «OeJILIMH HO-
YaMH I0ra» MOryT TOJIBKO IOXKHONOJSIPHBIE MOpPEIVIaBaTe U,

3aragka noasipHoro Couaxuna

3amaua

[TonspHble TyTelIECTBEHHHKN OTMEHAKT JtOOOIEITHYIO
ocoGeHHOCTb Jyueil JeTHero CoJiHIIA B BBICOKMX IINPOTaX.
Jlyun ero cnabo rperot TaM 3eMJII0, 3aTO OKA3bIBalOT HEOXKH-
JAaHHO CHJIbHOE JEeHCTBHE HA BCe NMPEAMETHI, BO3BLILIAIOIHECSH
OTBECHO. '
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3aMeTHO HarpeBalOTCsi KPyTble CKJOHBI CKaJl H  CTeHH
IOMOB, OBICTPO TAIOT JieLsiHble T[OpPBI, PACTOILISETCS CMO-
Ja B OopTax pgepeBsiHHbIX CYAOB, OOXKUraercsi Koxa
JIMLA U T. T

UeM ke 0GBbsICHHTDL NOA0OHOE JeficTBHE JiydeH MoJisipHOIO
CoJIHIIa Ha BEPTHKAJLHO CTOSILHE TPELMETHI?

PelieHnue

Mul HMeeM 31eCh ‘HEOXHIAHHOE CJEICTBHE (PHIHYECKOTO
3aKOHa, KOTOpPBLIM IJaCHT, YTO NEeHCTBHE Jy4eill Tem 3HAYH-
TeJbHEe, YyeM OTBeCHee najlaloT OHH Ha TNOBEPXHOCTL TeJa.
CoJiHIIE B MOJSIPHBIX CTPaHaX Jaxe JIeTOM CTOHT HEBLICOKO!
ero BBICOTa 3a TOJISIPHLIM KPYTOM He MOXKeT IpeBHIIaThL NO-
JIOBHHB! TNIPSIMOrO yrJjia, a B BBICOKHUX LUIHPOTaX 3HAYHTEJBHO
MEHbIIE NOJOBHHBL! NPSIMOro yrJja.

Jlerko coo6pasuTh, YTO €CJiM COJTHEYHble JiyuyH COCTaB-
JISIIOT € TOPH3OHTAJILHOHN TIOBEPXHOCTBIO YroJl MEHblUIe Tio-
JIOBHHb! TIPSIMOrO, TO € OTBECHOM JIMHHEH OHH JOJIKHBI CO-
CTaBJATL yroJt  60Jiblle TIOJIOBUHBI  NPSIMOro, HHaue
roBOpsi, BCTpPeYaThb BEPTHKAJIbHbIE TNOBEPXHOCTH AOBOJIBHO
KpYTO.

Teneps NOHATHO, YTO MO TOH XKe MPHYHHE, IO KaKOH JyuH
nossipsoro CosHua c¢jabo rpelT 3eMJII0, OHH  JOJIXHBI
CHJIBHO HarpeBaTb BCe OTBECHO BO3BLIIAIOILHECS NPEIMETHI.

Korna nauymHaloTcsi BpeMeéHa roja

Byiiyet s 21 Mapra cHeXHasi MeTeJlb, CTOHT JiH KPeIKHI
MOpo3, HJH, HaoOOpoT, yCTaHOBHJIACH MSANKAS OTTENeJb, —
IeHb 3TOT B CEBEPHOM TOJYLIAPHH CYHTACTCH KOHLIOM 3HMBI
H HayaJioM BeCHbl — BeCHb! acTpOoHOMUYecKoi. MHornM npen-
CTaBJ/ISIETCsl COBEPLUEHHO HETMOHSTHBLIM, NOYEMY HMEHHO YKa-
3aHHasi ceffuac pmata, 21 mapra( B HHble rogwsl — 22), H3-
OpaHa CJy»KHTbL TPaHHLEH MEexXILY 3HMOH ¥ BeCHOH, XOTH
B 3Ty NOpPy MOXKeT e€llé B TNOJHOH CUJile TrOCIOACTBOBATh
CYpPOBBIII MOPO3 HJIH K€, HanpOTHB, HABHO YXKE€ CTOMUT TEl-
Jlasi noroja.

Jleso B TOM, 4TO HAayaJio ACTPOHOMHUECKOH BeCHB! OTpe-
IEJISIeTCs BOBCE He W3MEHYHBLIMH H HeHaJléXXHHMH IpH3HA-
KaM{ NOToAbl. ¥YKe OJIHO TO, YTO MOMEHT HACTYILJIEHHST BECHEI
yCTaHaBAMBAaeTCsl OIHH JJisi BCeX MECT NAHHOTO NoJyliapiys
3eMJIH, LOJI2KHO HaBeCTH Ha MBIC/JIb, YTO OCOOeHHOCTH TOrob!
HEe HMMEIOT 30ech CYyLUeCTBeHHOro sHauyeHHsi. He MoxeTr xe
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Ha 1eJoif MOJOBHHE 3¢MHOrO LUAPA CTOSITb BCIOAY OJHHAKO-
Basi norona!l

W neiicTBUTENBHO, TPH YCTAaHOBJIEHHH CPOKOB HAaCTyILIe-
HMSI CE30HOB Tojla acTPOHOMbBbI PYKOBOJCTBYIOTCSI SIBJEHUSIMH
He MeTeOPOJIOTUYECKHMY, a aCTPOHOMHYECKUMH: BBLICOTOH TIO-
JypenHoro CoJiHLIa M BBHITEKawNleHd OTCIOLa TIPOLOJJKHTENb-
HocTbio nHSI. Ta WA MHas MOroja sIBJAsIeTCsl yKe OO6CTOs-
TeJIbCTBOM COMYTCTRYIOUIHM.

Jlenb 21 Mapra or/Muaercss oT APYTHX JIHEH roja TeM,
YTO B 3T0 BpPeMsl I'PaHHIla CBeTa H TEHW Ha Haluell IJIaHETe
IPOXOOHUT KAk pas uepe3 oba reorpadmueckux noJioca. Bass
B pyKH TIJoOyC U JepKa €ro COOTBETCTBEHHO IOBEPHYTHIM
K JlaMnie, Bbl yOemHTeCh, YTO TpaHHIIa OCBELUEHHS] CJeyeT
TOTJ@ NO JIMHUM 3€MHOr0 MepHIHaHa, Tepecekasi 3KBATOP
M Bce mnapalljieflbHble KPYTH Mop npsiMbiM yrJiom. IToBopaywr
BaliTe rJ00yC B TaKoM NOJOMEHHMH BOXKPYr OCH, OCBellast
ero JlaMIOH: KaxKjasi TOYka NOBEePXHOCTH rJjioGyca OIHUIUeT
OpPH 3TOM KpYr, POBRHO TMOJIOBHHA KOTOPOI'O TIOFPyKeHa
B TeHb M POBHO NOJOBHHA HAXOHUTCS Ha CBETy. IJTO O3HA-
yaeT, YTO B YKA3aHHBIH MOMEHT TIofa TPOJOIKHTEJbHOCTD
JIHSl pPaBHSIETCS] TPOINOJIKUTEJbHOCTH HOUM. PaBeHCTBO IHS
M HOu# HabJIofaeTcsi B 3TY NOPY Ha BCEM 3eMHOM LIape OT
CEBEPHOTO IO HOKHOrO noJitoca. A TaK Kak J€Hb LJUTCS TO-
ria 12 yacoB — nosioBuny cytok, To CoJIHIIe BOCXOIHT
BCIOAlY B 6 4acoB H 3axaThlBaeTcsi B 18 wyacoB (KOHEYHO, IO
MECTHOMY BpPEMEHH).

HTtak, BOT ueM Bblfessiercs aaTa 21 mapra: gelb M HOYb
paBHbL! TOTHAa MexXAYy coboil Ha BCed TIOBCPXHOCTH HalleH
JiaHeThl. ACTPOHOMHYECKOE€ HAHMEHOB2ZHHE 3TOr0 3aMeya-
TeJHBHOrO MOMeHTa — «BeCeHHEee PABHOJEHCTBHE», — BECEHHEee
NOTOMY, YTO pPAaBHOAEHCTBHE 3TO HE €JHMHCTBEHHOE B TOAY.
Cnyctsi nonroja, 23 ceursibpsi, cHoBa OBIBaéT MOMEHT pa-
BEHCTBa [HS W HOUH — «OCEHHEee PaBHOJEHCIBHUE», OTMEeUalo-
llee KOHel[ JeTa H HayaJso oceHH. Korpa B ceBepHOM ToJy-
NIapnNH BeCceHHee PaBHONEHCTBHE, TOTAA TIO JAPYTyIO CTOPOHY
KBATOPA, B I0XKHOM TNOJYLIAPHH, PABHOLEHCTBHE OCEHHee, H
nao6opoT. Ilo ofgHy CTOPOHY 3KBaTopa 3HMMa CMEHSIeTCS! Bec-
HOH, MO APYrylo — JieTO CMeHdeTCs oCeHblo. BpemeHna ropa
B CEBEPHCM TOJYLIAPHH HE COBMAJAKOT € Ce30HaAMH IOXKHOTO.

IIpocnenum Takxe 3a TeM, Kak MEHSIeTCS] B TEUEHHE rojia
cpaBHHTeNbHAas J0Jrota AHA M Houw. Hauumnas ¢ oceunero
pPaBHOJEHCTBHS, T. e. C 23 ceHTsIOpsi, CBETJIasi YacTb CYTOK
B CEBEPHOM INOJYILIAPHU CTAaHOBHTCS Kopoue TeMHoH. Tak 1npo-
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JIOJIXKaeTcst 1leJIoe MOJyroAxe, B TeUeHHe KOTOPOro JIHH CHaua-
Jla YKOPauHBalOTCA — OO0 22 nekadps, a 3aTeM YIJHHSIOTCS,
noka 21 Maprta sieHb He cpaBHSsIeTCsl ¢ HOUpl0. C 3TOro MOMeHTa
B TEYEHHUE BCEro OCTaJBLHOTO MOJYroAHsi JE€Hb B CEBEPHOM
noJiyliapuu AJwHHee HouM. JIHW yuiuHsiioress no 21 mmons,
nocJie yero yOnIBalOT, OCTaBasiCh NepPBBHe TPH MecsAna AJHH-
HEE HOYM; OHH OISITh CPABHSIOTCS € HOYBID JIMIIL B MOMEHT
OCEHHero paBHozeHCTBHSI (23 ceHTsOps).

YKa3aHHBIE YETHIPE JaThl U ONPEeAeJISIOT Cco0oii HayaJo
H KOHell aCTPOHOMHYECKHX BpeM€H roja. A MMEHHO, IJs
BCEX MECT CEBEePHOro NoJyLIapHs:

2] wmapta — neHb, paBHBIl HOYH, — HAYaJio0 BECHBI,

22 WOHs — caMblii NOJITHH IEHL — HayaJio JIeTa,

23 ceHTAOpsi — neHb, paBHBLIE HOYH, — HAYaJlo OCEHH,

22 nexabpsi — caMbii KOPOTKHiI JeHb — HayaJlo 3HMBI.

Ilo npyryrwo cropoHy sKBaTOpa, B IOXKHOM NOJyLIapHH
3eMJIH, ¢ Halllell BeCHOH COBNajlaeT OCe€Hb, C HAILKM JIETOM —
3UMa U T. 1.

Ilpensiokum uyHTaTENI0 B 3aKJJAIOUCHHE HECKOJBKO BOMPO-
COB, pa3MbILIJIEHHE HaJ KOTOPBIMH NOMOXKeT eMy Jyylle ysiC-
HHTb H 34NlIOMHHTbL CKa3aHHOE:

l. Tne Ha seMHOM 1Iape MOeHb paBeH HOYM Kpyr-
JIBIH roxa?

2. B rotopoMm yacy (mo MecTHOMY BpE€MeHH) B3OHIET B
Taukente Coanlle 21 mMapra HblHELIHero ropa? B KoTopoM
Yacy B3OHAET OHO B TOT Ke neHb B Tokuo? B DbysHoc-
Aiipece?

3. B koropoMm uyacy (1o MecTHOMY BPEMEHH) 3aKaTUTCH
Coanne B HoBocub6upcke 23 ceHTsiOpsi HBIHEILIHEro ropar
A B Hrio-Hlopke? Ha muice Ho6poit Haaexnanb!?

4. B kotopoM uacy BocxoaHT COJIHIlE B HYHKTAX 3KBaTOpAa
2 aBrycra? 27 ¢eBpass?

5. CayualoTcsi JH HIOJIbCKHE MOPO3bL M SIHBAPCKHE 3HOH-
Hple nuu? ')

1) Otsett na sonpocu: 1) JIleHp Bcerfla paBed HOYH Ha 3KBaTope,
NMOTOMY YTO rpaHHlla OCBELICHMA OEJMT 3KBATOp Ha [B3€ paBHBEIE MOJO-
BHHEI iPH BCSIKOM TOJNIOXKEHHH 3eMHoro wapa. 2 u 3) B guH paBHomeH-
creuit ConHue BcooAy Ha 3emse BOCXOAHT B €& yaceB M 3aXoAHT B 18 ua-
cop 1o MectHoMy BpemeHH. 4) Ha skBatope ConHue B TEUEHHE BCEro
roga BOCXOAHT €XegHeBHO B © yacoB mo MeCTHOMY BpeMeHH. 5) B cpen-
HHX LUKMPOTaX IOXKHOrO NONYLIApHSl HIONBCKHI MOPO3 K SIHBApCKHH Jer-
HHII 3HOH — OOBIYHEIE SIBICHHSI.
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Tpu «ecau Obi»

CJ/IHIIKOM TIPHBBIYHOE YSICHSIETCSI HEPENKO ¢ OOJBbIINM
TPYJAOM, 4eM HeoObyHOoe. OCOBEHHOCTH HECATHYHOH CHCTEMBI
CUNCJICHMS,, XOTOPOH MBI OBJlazieBaeM C JEeTCTBA, OOHAPYXKH-
BAaKOTCS IJIsSI HAC TOJBKO TOTA&, KOrma Mbl npodyeM H3obpa-
’)KaTb YHCJA& B HHOMH, HalpHMEp B CEMHPUYHOH WJH JBeHa-
AuaTHPHUHOH cucTteMe. CYIIHOCTL €BKJHAOBOH TreoMeTpHH
MOCTHTAE€TCS HaMM TOrja, KOTA2 MBI HaUYHHAeM 3HAKOMHTBLCS
C FCOMETPHEH HeeBKJHIOBOil. HUTOOH XOPOIUO NOHSATH, KAKYIO
poJsb B Haluei »KH3HH HrpaeT CHJa TSKeCTH, Hago BooOpa-
3UTb, YTO OHA BO MHOTO pa3 OoJiblle HJH MeHbllUe, YeM 3
JeiCcTBUTEIbHOCTH. Mul Tak ¥ mocTynuM, Korpga OyneM roBo-
PUTL O TsiKecTH. A cefluac BoOCnoJb3yeMcsi CIocoOoM
«ecan Obl», 4TOOB! Jyullle YSICHHTBL cebe YCJOBHS JBHIKEHHSI
3emsin Bokpyr CoJiHua.

Hauném ¢ 3aTBepKEHHOrO B IIKOJIE TIOJIOXKEHHS, YTO 3eM-
HAasi OCb <COCTaBJisieT € IJIOOKOCTBbIO OpOHUTHI 3eMJIH  yroJi
B 66'/5° (okoso 3/4; mpsimoro yraa). Bel Xopouro mOHMETE
3HAYeHHE 3TOro (pakra JHllb TOTLAa, Korga BoOOGpa3HTe, YTo
YyroJl HaKJIOHa HHOH, — COCTaBJIsieT He 3/; mpsiMoro yrJa, a,
HanpuMep, Leqbiid npsimoii. MlHaue roBopsi, npencraBbTe cebe,
UTO OCb BpalleHHsi 3eMJIH TePNEeHHKYJASPHA K IIJIOCKOCTH
OpOMTHl, Kak MeuTaJin cpejaTh ujgeHbl IlylmeuHoro kay6a
B (panTacTuyeckoM poMmaHe JKwJasi BepHa «Bpepx gHOM>.
Kaxue n3meHeHHs BbI3BaJo Obl 3TO B TPHBHIYHOM OOHXOne
IIPHPOALI?

Ecnu 66 3eMHasi ocb OHiJaa
NepHEeHAUKYJASAPHAE K TNJIOCKOCTH OPOUTH

Wrak, BooO6pa3uM, uYTO MNPEAHPHSITHE IKIOJBBEPHOBCKHX
apTUJIJIEPHCTOB «BBIIPSIMHTBL 3EMHYIO OCb» OCYILECTBHJIOCH,
H OHAa CraJjla noJ MPSIMBIM YIJIOM K IJIOCKOCTH OpPOHTHI
Halued maHeTsl BOKPYr CosHua. Kakie nepeMeHb 3aMeTHIIH
Obl MBI B IpupoOje?

IIpexkae Bcero HbHeluHsi1 [loasipHasi 3Besga — aJb-
(ha Masoii MenBenulbl — niepectania ©Obl OBITh  TOJSIPHOM.
IIpopon:keHne 3eMHOH ocH He OyIeT yKe TPOXOIHTH OJiH3
He€, W 3BE3NHBLIH KynOJ CTaHET BpamnatbCsl BOKPYr HAPYrod
roykH Heba.

CoBeplueHHO H3MeHHJ1ach Obl, gaJiee, CMeHa BPeMEH rona;
II3MEHMJIACh Obl B TOM CMHCJE, UTO CMeHb! 3TOil O0JIbIIe HE
6710 OB BOBCE,
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Uem ofycnosieHa cMeHa BpeMéH rofa? IloueMy Jertom
TerJiee, 4yeM 3uMoi? He craHeM YKJOHSITbCSI OT OTBeTa Ha
3TOT OaHaJbHBEIH BOMpPoC. B IIKoJe pPasbsICHSIOT ero naJjexko
HENOCTAaTOYHO, a MNo3jHee y OOJBIIMHCTBA JIOAel He OblBaer
LOCyra UM 3aHATHCSI.

JleToM B ceBepHOM TIOJIyLIAPHH CTAHOBHTCS TeEIJIO IiO-
TOMY, BO-TIEPBHX, YTO H3-3a HAKJOHHOIO IIOJIOXKEHHSI 3eMHOU
OCH, CeBEepHLIHi KOHell KOTOpoH Temnepb oOpauiéH OoJjblle K
CosiHIy, JIHH [eJIaloTCS JUIMHHBIMH, HOYH — KOPOTKHMH.
CoJHlle noJibllle TPeeT MOYBYy, a IO HOYaM 3E€MJISI He YCIie-

BaeT 3aMEeTHO OCTbITb; IIPHXOi TeIwIa Bo3pacTaeT, PacXof
yMeHbllaeTcsi. Bropasi npuuyHa Ta, YTO BCJENCTBHE ONSATH-
TaKil HaKJOHa 3eMHOH ocH B cTopoHy CoOJiHLla IHEBHOE CBe-
THJIO XOOHUT IO HeOy BBICOKO, H JIyYH €ro BCTPEYaloT IOYBY
nof, OOnbIIMM yrJjoMm. 3HauuT, JetoM CoJiHIe TIpeeT He
TOJIBKO L OJIT0O, HO H CHJbHO, HOYHOE 3e OCThiBaHHE
HEeIMPONOJIKUTEJIbHO.  3HMOl — HaobopoT, CoJHlle rpeer
M ajJo BpPeMeHH M IIPUTOM rpeetr cJad o0, a HOYHOE OCTH-
BaHHe NJHTCS IOJITO.

B roxHOM noJiyllapuu Te Ke SIBJE€HHSI IPOHUCXOUAT Ile-
CTBbIO MecCsitamMy To3pHee (WM, eCJIH YrofHO, paHblie). Bec-
110 U oceHbio 06a moJilOCa 3aHHUMAIT OJIHHAKOBOE I0JIoXKe-
e 10 OTHOLUEHHIO K COJIHEUHBIM JiydaM; KPYr OCBeLUeHHS
[IOYTH COBIIaflaeT C MepPUAHAHAMH, OHHA H HOUYH OJH3KH K pa-
BEHCTBY, — CO3HAETCS KJAuMaTHuecKasi 00OCTaHOBKa, Cpel-
HAS MeXIy 3MMOH U JIETOM.

bynyt a1 3TH niepeMeHBl NMPOHCXOJHTL, €CJIH 3eMHasl OCh
CTAHET MePHEeHIUKYJSPHO K IIOCKOCTH op6uThi? Hert, mno-
TOMY 4YTO 3€MHOH IUap OKaKeTcsi Bcerja B OAHHAKOBOM IIO-
JOXKEeHHHN OTHOCHTeJbHO Jiydeli COJHIA, U B KaxKAOH TOUKe
KPYrJibld rofl OyneT LApHTb OIMH U TOT 2Ke ce3oH. Kaxoii?
Ilnst ymepeHHOro H TIOJIIPHOTO TOSICOB MBI MOXKe€M Ha3BaThb
€ro BECHOH, XOTSl OH UMEEeT CTOJIbKO ¥Ke TipaB HMeHOBAaTbCS U
oceHblo. JIHH Bcerza ¥ BcioAy OYAYT pPaBHB HOUH, Kak Te-
nepb OBIBAIOT TOJIbKO B 20-X uwMc/aX MapTa H CEHTAOpA.
(B TakoM nmpuMepHO TIOJIOXKEHHH HaXOAMTCsl NJaHetra IOmnu-
Tep; OCb €€ BpalleHHs MOUTH NepPleHAHKYJIsIPHA K IJIOCKOCTH
nBHKeHHs1 e€ BOKpyr CoJiHLa.)

Taxk npoucxonuso 66l B HBLIHEIUHEM yMePEHHOM IIOsice.
B xapkoM mnosice KJIMMAaTHUECKHE H3MEHeHHsi OblH Obi He
CTOJIb 3aMeTHbl; Ha TOJIOCax, HAllPOTHB, OHH OblIM OBl BCero
3HayuTeJbHee, 3Mechb BCJeACTBHe aTtMmocdepHol pedpaKiuy,
cjlerka TOJAHHMMAaIOLell cBeTHJIO Hayn ropusoHToM (puc. 15),
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Co/nHlle HHKOTLJa He 3aXOAWNo Obl, a KPYIJBIR rom CKOJb-
3uJI0 Ob1 y ropu3oHTa. Crost1 Obl BeUHBIH IEeHb, BepHee —
BEYHOe paHHee yTpo. XOTsl TEeIJIOoTa, NPHHOCHMasi JydaMH
cro/b HH3Koro CoJiHila, He3HayHTeNblla, HO TaK Kak Harpe-
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Puc. 15. ArtMocdepuas pedpakumsa. Jlyu, Hcxoms-
UM OT CBeTHaIa S, NPOX0OIs 3eMHYI0O arMochepy,
npeJjoMiIsieTc B KawIOM e€ cloe H HCKPHBIAETCS,
BCJIEICTBHC yero HAGMIOIATeNI0 JyY KaKeTCsl Bhllle -
IIHM H3 TOYKM S,, newauleit Beie, CpetHio S,
yie 3allj0 3a FOPH3OHT, HO Onaroaapsa petpakLHH
Habaiojgaresib BHOUT ero.

BaHHe JLJIHJOCHh Obl HENPEPBHIBHO KPYIJIBIH TOfl, TO CyPOBBIH
NOJISIPHbIH KJaUMaT OB Obl 3aMeTHO CMAr4éH. Botr epuH-
CTBEHHAs] BHIroJia OT TepeMEHHI yIJia IaKJoHa OCH, BHIoja,
He BO3HarpaxpaeMas yuepoboM, KOTOPBIH TOHeCYyT CaMbie
KyJbTYPHBIE 00JIaCTH 3€MHOTO LIapa.

Ecaim 6B 3eMHAs] OCb ObiJla HAKJOHEHA
K MJOCKOCTH OpOuTH Ha 45°

CrenaeM Tenepb MBICJIEHHO APYrylo NepeMeHy: NpHAAIUM
3eMHOH OCH HaKJIOH B TMOJIOBHHY mnpsiMoro yrJja. B mnopy
paBHOREHCTBHil (OKOI0 21 Mapra U OKoJo 23 ceHTs0ps)
CMeHa JHeil M Houel Ha 3eMmJie OymeT Takasl Ke, KakK H Te-
nepb. Ho B nione CoJiHile OKaxKeTCst B 3eHHTe IJs1 45-i mna-
pajsenn (a He nas 23'/5°): ata mmupoTra Hrpana OH poJb
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tpomukoB. Ha mmipote Jlenunrpana (60°) Coanue ne noxo-
puyio 6wl Ao 3eHwra Tosibko Ha 15°, Beicora CosHna mo-
HCTHHe TpomHuecKasi! JKapkuil NOSIC HENOCPeACTBEHHO IPH-
MBIKAJI OBl K XOJIOAHOMY, a YMEPeHHOr0 He CYIecTBOBaJio Obl
BoBCe. B Mockge, B XapbKore Bechb MIOHbL LlapuJ OBl HeMpe-
PHIBHBIH, Oe33akaTHBIH OeHb. J3HMOH, HANOPOTHB, LeJble
HeKanbl aJiujiacek OBl CIJIOLIHAsi NOJspHasi HOYb B MOCKBe,
Kuese, Xapukose, IlosnraBe. JKapkuil e mosic Ha 3T0 BpPeMs
npeBpaTuJicss 66l B yMepPeHHbIH, oToMy uto CoJiHIEe NOJHH-
MaJloCch Obl TaM B NOJIIEHb He BBbIe 45°,

Tponuyecknii nosic, KOHEYHO, MHOTO TIOTEPsil OB OT 3TOH
flepeMeHbl, Tak e KaK W yMmepeHHblld. IlonspHas xe 006-
JacTb H Ha 3TOT pa3d KOe-4yTO BHIrafaja Obl: 34ech TOC/e
O4YeHb CypoBoH (cypoBee, YeM HBIHe) 3UMBLI HACTynaJ Obl
YMEpPEeHHO-TEIJIHIH JIeTHUH TepHOJZ, Koria JHJaxe Ha CaMOM
noJitoce CoJiHlle cTosiNio 6bl B moJieHb Ha BbicoTe 45° U cBe-
THJIO Gbl JOVIBIIE MOJYrofa. BeuHble JbJb APKTHKH 3aMeTHO
yCTYNuJH Obl APYKHOMY IEHCTBHIO COJIHEUHBLIX Jiy4eH.

Ecau 6b 3eMHasi OChb JexXaJa
B NJOCKOCTH OPOHUTH

TpeTuii MbiCJeHHBIP ONBLIT HAIl COCTOMT B TOM, YTO MH
KAaléM ocb 3eMJiH B IIOCKOCTEL €€ opOuth (puc. 16). 3eMs
Oyner obxonuth CoJiHIE «JI€XKa», BepPTsch BOKPYr OCH IIpH-
MEPHO TaK, Kak BepPTHTCS HAaJIEKHMH 4YJeH Haluell ILMaHeTHOH
ceMbH — ¥YpaH. UTo npoH3oHAET?

bsin3 noJiocoB NoOJyronoBoil AeHb, B TE€UEHHE KOTOPOTO
CoJiHIe cnHpaJbHO TIONHHMAJOCh OBl BBEpX OT TOpPHU30HTA
K CaMOMy 3€HHTY H CHOBa CIIYCKaJIoChb Obl K T'OPH30HTY MO
TaKOil »Ke CIHUPAJbHOH JIHHHH, CMEHSJACS Obi TOJYTrOLOBOH
Hourto. Mx paspensiid 6bl HenpepblBHble MHOT'OCYTOYHLIE Cy-
MepkH. Ilepen TeM Kak CKPHTLCS noj ropusoHToMm, CoJviHie
HECKOJIBKO CYTOK 00XonmnJio 6bi BCE HEDO, CKOJIB3S MO CAMOMY
TOpU3OHTY. B TeueHHe TaKoro Jiera HOJIKHBI pacTasiTb BCe
JIbIAbl, HAKONUBIIHECS 334 3HMY.

B cpemanux mmporax mHH OGyoyT OHCTPO HapacTaTtb OT
HayaJla BeCHbl, a 3aTeM B TedyeHHEe HEeKOTOpOro BpeMeHH Oy-
JeT IJIUTBCS MHOTOCYTOUHBIH AeHb. JTOT JOJTHH HeHb HACTy-
IUT uepe3 CTOJBKO INPHMEPHO CYTOK, Ha CKOJIBKO TIpalycoB
JaHHOe MeCTO OTCTOHMT OT IoJioca, U OyIeT LJHTLCS NPHOJH-
3UTEJILHO CTOJIbKO CYTOK, CKOJBKO TpPafyCcOB CONEPIKHUT
YABOEHHAsI IMPOTa MeCTa.
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Iuas Jlenwnrpana, Hanpumep, MHOTOCYTOYHBIH IeHL Ha-
cTynun 6u wepes 30 aueil mocne 21 mapra W ajuics Obl
120 cyrok. 3a TpHALATH CYTOK [0 23 ceHTAOps CHOBa fABATCS
HoyH. 3UMOi OvIeT mnpoMHc-
X0JIHTb oOpaTHOe: B3aMEH
HEeNpepPLIBHOTO MHOTOCYTOY-
HOrO IIHSl CTCJ/IBKO 3Ke Bpe-
MeHH Oy[eT CIJIOLIHAs HOYb.
I toJibKO Ha 3KEATOpE HNEHD
Bceria paBHSAJICA Obl HOYH.

IlpubsusutesbHO B Ta-
KOM TIOJIOKEHFH IO OTHO-
LIEHHIO K IIJIOCKOCTH OpOHUTHL
HaXONHUTCS, KaK OBbLIO yIIO-
MSIHYTO, OCb ¥YpaHa: HaKJoO-
HeHHe OCH 3TOH IJIaHETH
K IJIOCKOCTH €€ JBUIKeHHUS
Bokpyr CoJiHIla paBHO BCe-
ro 8°. VpaH, MOXHO CKa-
Puc. 16. Kak nnwuranca 6m semmoft ~3aThb, 00palnaercsi BOKDYT
wap Bokpyr Comuua, ecim 661 ocb COJHIA B «J €3 av-eM»
BpduleHua 3eMad nexana B ONO-  [OJI0KEeHUH.

CKOCTH €C OpOHTS. IMocse STHX TPEX «ecJH

Obl» uYHTaTEJ 10, BEPOSATHO,

cTana siCHee TecHas CBA3b MeXIy KJIUMaTHYECKHMH YCJO-

BUSIMH W HAKJOHOM 3eMHo# ocH. He caydyalino ¢oBO «kaumMat»
3HAYHUT MO-IPEYECKH «H a K JI O H».

Emé oano «ecau Obi»

O6paTtuMcsi Tenepb K IPYrod CTOPOHE ABHKeHHs HalleH
raHeThl — K (opMe e€ opOuthl. 'Kak u Bce nianets, 3emid
NONYHHAETCS TepBoMy 3akony Kemsepa: Kaxknasi njaHeTa
JIBHXETCSI 110 3JJHICY, B ONHOM H3 (OKYyCOB KOTOPOrO Ha-
xonutcsi CosHile.

KakoB e TOT 2/UHIC, MO KOTOPOMY HBHKETCS 3EMHOi!
map? CHJIbHO JIH OTJHYAETCH OH OT Kpyra?

B yue6HHKax #M KHHMrax mo HayaJlbHOH aCTPOHOMHH He-
penrko u3o6paxKarT 3eMHYI0 OpPOHTY B IIEpCIeKTHBE, B (popme
JOBOJILHO CHJIBHO PacTsIHYTOro 3JJHIca. Tako#d 3pHUTe/bHBIH
oGpas, HenpaBHJLHO TNOHATHIM, 3alle4aT/JeBaeTCs Yy MHOMHX
Ha BCIO XXH3Hb: OHH OCTalTCA B YOexXNEHHU, 4TO opbuTa
3eMJH — 8aMeTHO pPacTAHYTBI# 3JJIHIC. 3To BOBCe He Tak:
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seMHasi op6HuTa OTJHUAETCs OT kpyra HacTOJbKO MaJso, 4YTO
€€ HeJb3si faxe nsoOpasuTh Ha Oymare MHaue, Kak B ¢opme
kpyra. Ilpu nonepeunuke opOGuTH Ha yepTeke B Lewifl MeTp
OTCTyIJIEHHE (PHTYPB OT Kpyra Obljio Obl MeHblle TOJIIHHLI
TOW JIMHHY, KOTOPOH OH2A u300paxkeHa. TaKoro 3Jjunca He
OTJIHYMJ Ob! OT KPyra gake U3OLIPEHHLIH TJa3 XymnOXKHUKA.

IlosHakoMuMCsl HEMHOTO ¢ reoMerpHeil saaunca. B aJ-
aunce (puc. 17) AB—ero «6ogbiias ock», CD-—«Manast ocb».
B kaxknom sJsuinnce, KpoMme «leHtpa» O, ecTb ellé Ape 3a-
MeyaTeJbHbHle TOYKH — «(OKYCHI», Jiexallde Ha 6oJbIIof

b
D
Puc. 17. Bamunc u ero ocu-— Puc. 18. Kag pasvickare ¢hokychl
Goabmass (AB) u wmazaa (CD). (F u F,) sannnca; a — 6oapias
Touka O — ueHTp 94aHnCA. noayocCh,

OCH CHMMeTpHYHO 1o o0eHM cTOpOHaM LeHTpa. PasbiCKu-
BaioT QoKycol TaK (puc. 18): pasgBHraloT HOXKKH LHPKYJIS
Ha paccTosinue Gouiblioll nosayocy OB H, YCTaHOBHB OCTPHE
B KoHlle C MaJiofi OCH, ONMHCHLIBAIOT AYTrYy, TEPeCeKalollylo
Goabiylo ocb. Touku mnepecedennss F u F; — Gokychl
sjumnca. Paccrosssus OF w OF; (oHn pasHb) 0003Ha-
yaloTcAd OOBLIKHOBEHHO OyKBO# ¢, a ocH, 6o.Jbllasi y MaJias,
yepes 2a u 2b. Paccrosinue ¢, oTHecéHHOe K fJMHE a 60Jib-
Mo# MmoJyocH, T. €. Apobb c¢fa, CAyKUT Mepoii PacTAHYTOCTH
9JIJIMIICA M HAa3blBaeTCsl «3KCLeHTPucHTeToM». YeMm OGoJibiie
JJHIIC OTJHYaeTCsT OT Kpyra, TeM 3SKCUEeHTPHCHTET €ro
Ooviblie.

Mup 6yneM uMeTh TOUHOe TpelacTaBsieHue o ¢opMe 3eM-
HOH OpPOHTL!, €CJIH y3HaeM BeJIHYHHY €€ 3KCLeHTPHCHTETA.
IJTO MOXKHO ONpENeJIUTbL ¥ He HIMepsisi BeJUUMHb! OpPOHTHL.
Heso B ToM, uto CosiHlle NoOMelaercss B OMHOM H3 (POKYCOB
OPOUTH M KaxKeTCsi HaM ¢ 3eMJiM HeoJAMHAKOBOH BeJIHUMHBI
BCJICACTBHE PAa3jJIMYHOrO YJaJieHUsi ToueK OpPOGHUTBI OT 3TOro
¢okyca. Bunumele pasmepbul CoJHLA TO YBEJHUHBAIOTES, TO
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YMEHBIIAIOTCSA, W OTHOILIEHHE pPa3MepPOB, KOHEYHO, B TOYHOCTH
OTBeyaeT OTHOLIeHMIO paccrosiHuid 3emyH oT CoJslHLA B MO-
mentl Habmopenud. Ilycrs CousHue nomemaercss B ¢o-
Kyce Fy asnunca (puc. 18). 3emasi 6uiBaer B Touke A op-
OuTBl OKoJio 1 HIOJISl, H TOrma Mbl BHOHM HAHUMEHBLUWE OUCK
CoJqiHlLla; €ro BeJIMYMHa B yrJjoBo# mepe — 31'28”. B touke B
3emJss ObiBaer 1 gHBaps, # Torma nuck CoJiHIEA KaXXeTcs
HaM TOA HAHOOJBUIHM yryoM — 32'32°. CoctaBUM mponop-
LHI0:
328" BF, _a—c
3300 - AF, atc¢’
H3 KOTOPO# MoxHO 006paszoBaTh TaK HasblBaeMYyio NPOH3BOA-
HYI0 HPONOPLHIO
a—c¢—(@-+c)  31'28"-—32'32"
atcf(a—c) 382327 F 31327

T
8
64 o
SHaYuT,
|
—=5=0,017,

T. €. 3KCUeHTpHcHTeT 3eMHO# opOuthl paBen 0,017. Jocrta-
TOYHO, Kak BHAHUTe, TIIATEJbHO H3MEPHTL BHIMMBIH HIHUCK
CoJiHla, yToOBl ONpenednTh PopMy 3eMHOH OpPOHUTHI.

IlokaxeMm tenepb, uro opbuta 3eMJH BeCbMa MaJio OTJiH-
yaercsi oT Kpyra. BooOpasuMm, yto Mbi HauepTuJiuw e€ Ha Of-
POMHOM yepTexe, Tak 4to OoJibllasi MoJyoch OpOHTH paB-
Ha | m. Kakofi AJMHBI OKaxkeTcsi JHpyrasi— MaJjasi oCb
smmnca? M3 npsmoyrogabsioro  TpeyronbHuka — OCF,
(puc. 18) umeem

2 2 b2
e 2 Q ¢ a

c o 1
Ho — ecTb aKeLEHTPHCHTET 3eMHOH OpPOHTH, T. €. &5 - Bhi-

paxenne q2—b2 3amensieM uepes (a—b)(a-+b), a {(a}+b)—
yepes 2a, Tak Kak b Mato oTanyYaeTcsi ot a.

Hmeem
1 2a(a—b) __ 2Aa—b)
602 a® =~ a
¥, SHAyHT,
1000
Q—b== s T. €. MeHee '/, M.

2 % 608 7200
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Mul yanamu, uto Ha uepTeXKe JaxKke CTOJIb KPYMHOTO Mac-
mraba pasHdla B AJMHe OoJbUIONH W MaJjo# noayoceil 3em-
HOli OopOHTHl He mpeBhaer !/ mm. ToOHKas KapaHjauHas
JIUHUSAL UMeeT TOJILHHY, COJBbLIYIO, YeM 3Ta BeJIMYHHA. 3HAa-
YUT, MBI NMPaKTHYECKH HE Je/1aeM HHKakoii omuOKH, KoTda
yepTuM 3eMHYI0 opbuty B ¢opme Kpyra.

Kyna cnepyer noMmectutr usobpaxkenue CosHua na Ta-
KoM yeptexke? HackoJabko HajfO OTOABUHYTH €ro OT LEeHTPa,
4yTOObl OHO OKa3aJocCh B (oKyce opOUTBI? [ pyruMu cJIOBamH,
yeMy paBHo paccrosiiue OF uau OF; Ha nauem BooOpaxkae-
MOM yepTexke? Pacyért HecsoxKeH:

¢ 1 . a 100

"&-—':—“6"6, C_E(_):-E(‘)H:l’? CM.

Uentp ConHna poJokeH Ha yeprewe OTCTOsiTh Ha 1,7 cm OT
ieHTpa opburel. Ho tak kak camo CoviHue p0J/KHO OBITb
1H300paxeHO KPyXKKoM B | cm 1olepeyHuKoM, TO TOJIBKO
OMNBITHBIN I'J1a3 XYAOXXHUKA 3aMeTu]l Obl, YTO OHO IIOMELUEHO
He B UEHTpe Kpyra.

IIpakTyyecky#i BBEIBOA M3 CKa3aHHOIO TOT, YTO HA PHUCYH-
KaxX MOXHO 4epTuTh opOHTY 3e€MJIH B BHIe Kpyra, nomelas
CosiHie uyTh cOOKy OT LEHTpa.

Moxer nu cTOJIb HEe3HAYMTENIbHAsI ACMMMETpUsT B TOJIO-
weuud CoJHIA BJAMATL HAa KJIUMATHYECKHE YCJOBHS 3€MJIH?
To6b BBISICHUTb, B Y&éM MOIJI0O OBl OOHAPYKHUTBLCA NOJA0D-
HOE BJIMSTHHE, TPOY3BedEéM OINfATbL MBICJEHHBLIH ONBIT, obpa-
THMCH K «eCJd Ovl». JlomnycTwM, 4YTO 3KCUEHTPUCHTET 3€M-
HOHl OpOHTHI BO3poC a0 Oonee 3aMeTHOH BeJUYHHEl, — HAa-
nmpumep, Ao 0,5. DTo 3HAYUT, 4TO (OKYC IJJIHUICA JLJHUT €ro
MOJyoCh MoroJiaM; TaKoH 3Jaunc 6yaeT UMerTb BRITAIHYTOCTb
npUMepHO Kypuhoro siiua. Hu ogna u3 op6ut ryiaBHBIX MmJia-
HeT COVIHEYHOU cUCTeMBI He 00salaeT CTOJIb 3HAYUTEJbHBIM
IKcleHTpucuTeToM; opbuta Ilnytona, camas BHTaHYyTas,
nMeeT 3Kcuentpucurer 0,25. (Ho acreponnn u KoMeTH ABH-
XKYTCsl U N0 60Jee BHTAHYTHIM 3JIJIUNICAM.)

Ecnu 66 nyte 3eMJH OLIJ BHTAHYT
CUHJIbHEE

BoobGpasum ke, yto opbuta 3eMJH 3aMETHO BHITAHYTA
H ¢okyc menut OoJsblylo eé nosyoch nonosnam. Ha puc. 19
u3o6pakeHa 3Ta HoBast OpOuTa. 3eMJis MonpexHeMy ObIBaeT
| sinBapsi B Touke A, Omixkaded & Coanny, a | #Hions

41

created by lerkom for rutracker.org 30/05/2014



B touke B, nauboaee ynaaéunoii. Tak kKak FB Brpoe OoJblue,
yeM FA, 1o B sinBape CoJgnlle Gblio Obl BTpoe OJivxKe K HaM,
yeM B udioJie. SIHBapekuii nonepednuk CoJiHIlA BTpoe NpeBbl-
imaJy Ob! HIOJILCKUN, a KOJIMYECTBO IOCBLIaeMoro Teria Oblao
Obl B siHBape B 9 pas OoJbuie, uem B #HioJie (00paTHO
NIPONOPUHOHANLHO KBafpaty paccrossus). Hto ocranoch On
TOrAA OT Hauel ceBepHO# 3uUMBI? Tosbko TO, yto CoOJHLE
CTOSAJIO OBl HUBKO Ha Hele U AHH OuijiM OBl KOPOTKHUE, @ HOYU
noarde. Ho xojiopoB He ObUIO Obl: O0sbliasi GJH30CTH

Puc. 20. K unnocrpauyy Brogoro

3akoHa Kennepa: ecau nyru AD,

Puc. 19. Kakoit ¢opmMm 6bima 60 CD w EF npoitmenwn naaHeroi

opbuta 3eMaH, ecny Obl SKCURHTPH- B ONMHAKOBLIE NMPOMEXYTKH Bpe-

CUTET 3eMHOI opOurbt Obil paBeéH  MeHH, TO 3aUITPUXOBAHHBLIE TLIO-
0,5. B ¢oxkyce F -~ Connue. Wagy paBHbL.

ConHua ¢ u3OBITKOM TNOKpHIJIa OBl  HEBBITOJHbIE YCAOBUSA
OCBeELLEHUS.

Crona npucoearHuTCs elll€ oOCTONATeNILCTBO, BHITEKAlOLee
U3 BTOpOro 3akoHa Kemnnepa, gotopuifi ryjacurt, yro IuIio-
laay, ONHUCHBaeMble pajHyCOM-BEKTOPOM B DaBHEIE IIPOMe-
KYTKH BPEMEHY, paBHbBI.

«PaguycoMm-BekTOpoM» OpOUTEl HA3BIBAETCH NpsiMasi Ji-
nust, coenunsiiouias Connue c njaHeroi, B HallleM cJjydae —
c 3eMnéil. Tak Kak 3eMJis nepeMeriaercs no opburte, TO
IBUXKETCH U PaAUuyCc-BEKTOP, KOTOPHI ONUCHIBAeT NpPH 3TOM
HEKOTOPYIO TJollanb; 8akoH Kensepa ycranaBiavBaer, 4TO
YaCTH IVIOWAAM 3JUININCA, ONUCHIBAEMble B PaBHEIE BpeMeHa,
paBHBl Mexay coboii. B Toukax cBoero ImyTH, ONH3KUX
K CosnHuy, 3emJsi HOJXKHA HBUTaThCst 1o opOuTe OBICTpEE,
yeM B TOuYkax, ynanénHelx or CoJsHUA; HHaYye T1JIOLAfb,
ONMYCaHHas KOPOTKHM paJHyCcOM-BEKTOPOM, lie MorJsa Ol pas-

HATbCA TJIOManw, oOpasoBaHHOi 6oJjiee NJIMHHBIM PaJHycOM-
BeKTOpoM (puc. 20).
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ITpumensin ckasanHoe K Hameit BooDpaxkaeMoil opburTe,
3aKJlo4aeM, 4To B JeKabpe — deBpaJge, Korja 3emsa 3Ha-
yuteJibHO 6auske K ComnHiuy, oHa JOJIXKHA ABUraThCsl MO CBOEH
opbuTe OLICTpee, YeM B HIOHE — aBrycre. JIpyrumu cjioBaMu,
3UMa A0JXKHA HA ceBepe NpOMYATLECS CKOPO, JIeTO Xe, Ha-
NPOTHB, JAOJIKHO TAHYTbCsl JA0Jro, Kak Obl BO3Harpa)kias
9TUM 3a cKyno uanuBaemyro CoJIHUEM TeIJIoTY.

Ha puc. 21 naércst 6Goniee TOYHOE NpEACTaBJIeHUE O Npo-
JOJKATENIbHOCTH BPeMEH roja Mpy HallMxX BooOpakaemblxX

&)

gL

Puc, 21, Kak nsurasace 6bl BOKpyr (CoaHua
3eMas 10 CHAbHO BLITAHYTOMY 3aauncy. Pac-
CTOSIHMA MEXIY COCEeIHHMH TOUKAMH, OTMEyeH-
HuMH uMdpamy, nroxoluanck Obl B paBHbie
NPOMEXYTKH BpeMeHH — 38 OIHH Mecsall.

YCJIOBUAX. DJIHINC u3obpaxkaer (HopMy HOBOH 3€MHOH op-
6utkl (¢ akcuentpucurerom 0,5). Umcna I—I12 pensit nyrthb
3eMJd HA 4YacTd, npoberaeMble €0 B PAaBHBIE NPOMEXKYTKU
BpeMeHH; No 3akoHy Kerepa, ponu 3aJjaqaunca, Ha KOTophie
OH pacceKaercss HauepyeHHBIMH B HEM paAnycaMH-BEKTOPaMH,
paBHBE no niowazw. B touke I 3emns O6wiBaer 1 siuBaps,
B TouKe 2—1 deBpans, B Touke 3—1 mapra u 1. a. U3 yep-
1€3Xa BWIHO, YTO BeceHHee paBHOAeHCTBHe (A) AOJKHO Ha-
CTYIMUTb Ha 1nionoOHoHl opOHTe yxKe B MNepBLIX Yucsax ¢es-
pans, a oceHHee (B) — B KoHIle HOsuOpsi. 3HAUMUT, 3HUMHee
BpeMsl rofa aAnunock Obl B CeBEePHOM MOJIyLIApHU JIMILL ABA
c HeOOJIBIIUM Mecsilia — OT KOHIla Hosibpst Ao Hawana ¢eB-
passi. Ilepuon xe poarux Anell H BLICOKOTQ IOJYAEHHOIO
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CoJiHlla B CcTpaHax cepepHOro MOJYLIAPHSI — OT BECEHHEro
10 OCEeHHero pAaBHOMEHCTBHS — OXBaThiBasia Obl Oolee 9'/p
MecsiLeB.

B roxHOM mnosymapunm 3emM Mnpoucxonuso Obl Kak pas
obparHoe. Huskoe crosnue ConHna u KOpPOTKUE NHU COBIIA-
panu OBl ¢ ypaJjieHueM OT JHeBHOro cBeTwsia W 9-KpaTHBEIM
OCKYJ€HHEM TeIJIOBOIO II0TOKA, MM H3JIIIBAEMOINO; BBICOKOE
xe ctosinve ConHua ¥ pJjusHBle AHH — ¢ 9-KpaTHbiM yCuile-
HHEM COJIHEYHOro U3Jy4yeHusi. 3uMa Oblia OBl 3HAYMTEJIbHO
CypoBee, uyeM ceBepHasi, U gJuyacbk OB ropasio AoJiblie e€.
Jlero, HanporuB, ObIO OBl HEBHIHOCHMO 3HOHHOE, XOTH M
KOPOTKOE.

OTtMeTHM ellé oaHO CNeACTBHe Hauero «ecad Owbly. B sin-
Bape OBICTPOe ABHKeHHe 3eMJi 1o opbute cos3paio OB 3HA-
gUTEJbHEIE PACXOXKIEHHSI MeEXIy MOMeHTaMu cpejHero u
HCTUHHOTO TNOJIYAHS, — PacXoxieHUe, MNOCTHTAOLlee LEJbIX
gacoB. JKUTb 1o cpefHeMy COJIHEYHOMY BpPEMEHH, KaK Mbl
XKHUBEM, OblJIo OB TOrga HeyaoOHO.

Mpi sHaeM Tenepb, B YEM MOKET CKa3aTbCs MAJIsl Hac
SKCLEeHTpUYecKoe TroJioxkenre CosiHUA B 3eMHo#l  opbute:
B TOM IIpexje Bcero, 4To 3WMa CeBEepPHOro IoJylIapus
NOJXHA OniTh KOPOYE M Msrye, a JeTo — JJIMHHee, YyeM
B 10xHoMm. Habnionaercst it 310 B aeficTBuTesbHOCTH? DBes-
yCJ0BHO. 3eMnsi B fiHBape Oavaxke k CofHLly, yeM B uloJie, Ha

- | |

2 65 T- € Ha gg5; KOJMYECTBO MOJIyYaeMONo OT HETO Tervia
2

BO3pacTaeT NOITOMY B(gg) pas, T. €. Ha7Y . 3TO HECKOJILKO

CMATYAET CYpPOBOCTb CeBepHBIX 3MM. C Apyro#i cTOpoHbI, ce-
BePHBLIE OCeHb U 3UMa BMECTe IIPUMEPHO HA 8 CYyTOK Kopouye
I0XKHBIX; JIETO CeBepHOro noJviyllapusi BMecTe ¢ BecHOH Ha
CTOJIBKO 2Ke AJIMHHee, yeM B 102KHOM. DOusbliee obJieneHenue
I03KHOTO HOJI0Ca OOBACHSETCH, BEPOSITHO, 3TUM OOCTOSITEb-
cTBOM. BoT TouHAasi NpoaOIXKUTEJLHOCTb BPEMEH roja B ce-
BEPHOM H B I03KHOM [OJIyLLApUsIX:

CesepHOe FOxHoe
RONywapHe IIponoaxuteAbHOCTH Roaywapue
BecHa 92 cyrok 19 4 Oceub
Jleto 93 » 15y, 3MMa
Ocetn 89 » 19y, BecHa

3uma 89 » 0y Jleto
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Brl BunuTE, YTO CEBEpHOE JIETO AJIMHHEe 3UMKl Ha 4,6 cy-
TOK, a CeBepHas BecHa JAJUHHee oceHy Ha 3,0 cyTOK.

Takoe npenMyllecTBO CeBepHOro moviyliapusi He Oyner
COXpaHAIThbCst BeyHo. boviblias ock 3eMHO# opOUTEH MeAJeHHO
nepeMellaeTcss B INPOCTPAHCTBE: OHA TMepeHOCUT HauboJgee
ynanéunple ot ConHupa M Onuxkalluge K HEMY TOUKH 3€M-
HOrO mnyTd B Apyrue Mecta. IIonHBIH UMK 3TUX JABUNKEHHH
3aBepmaercss B 21 TeIcsuy JeTr. BriyHcieno, 4yTo OKOJIO
10700 r. nameif 3pel yxKaszayHOe ceilyac NMPEHMYILECTBO Ceé-
BEPHOTO noJdyliapusi 3eMJH Nepeifiér K 102KHOMY.

CaMplil 3kCHeHTpUcUTET 3eMHOH OpPOUTH He OCTaéTCs He-
H3MEHHBIM: €ro Be/JUYHHAa T[IOABEpPXKEeHA MEAJICEHHBIM BEKO-
BEIM KoJie6anuaM noytv ot Hysas (0,003), korna op6urta
3eMJyiM npeBpanlaeTcs noytd B Kpyr, ao 0,077, xoraa ona
noJjiyyaer HaubOJBLIYI0 pPACTAHYTOCTL U ynojobnsiercs Mo
dbopme opbure Mapca. B nacrosiiee BpeMsi €€ SKCLEHTpU-
CUTET HaXOmHUTCsl B repuole yOBIBaHHS; OH Oyner yMeHb-
matbes euié 24 teicsiyenetust — Ao 0,003, 3ateM craHert yBe-
JuyuBarbesi B Tedyenne 40 teicsueneruil. Pasymeercs, yro
CTOJIb MeJJIUTeJIbHBle M3MeHeHHs! UMEIOT MJisi HaC TOJIBbKO
TEOPETUYECKOe 3HAYEeHHE,

Korna mul Oamwe k¥ Coanuy: B nojAaeHb HJAN Bedepom?

Ecnu 6pl 3eMast aBurasiach 1o CTPOTO Kpyrosoil opoOure,
B LieHTpe KoTopoii Haxoaurcsi CoJiHLe, TO OTBETHTb Ha IO-
CTAaBJIEHHbIII B 3aroJioBke BoIpoc Oblio OBl OYeHb IIPOCTO:
mbl 6Jiuxke K CoJIHLY B IOJAEHb, KOI'ZKA COOTBETCTBYIOLLUE
TOYKH SeMHONl IMOBEepPXHOCTY BCJEACTBHE BpallleHHuss 3eMJU
BOKpYI OCH BEICTymalroT o HamnpasseHulo Kk Cosnuy. Hau-
Gonblliasi BeJUYyuHa 3Toro npubaumxkeruss K CoJHuy Oblna Obl
JJ1st Touek 3kBatopa 6400 kv (mJjuHaA 3eMHOro paauvyca).

Ho opbuta 3emnu—3mamune, a CoJsHue noMellaercs
B ero ¢okyce (puc. 22). 3emiisn OblBaeT nostoMy 1o OjvxKe
k CosHuy, To JgaJjblie OoT Hero. B Tedenve mnovyroaus
(c 1 suBaps no 1 uionst) 3emas ynaasercs or CosnHua, B Te-
yeHUe JHpYyroro mnoJdyroaust — npubauxaercs K Hemy. Pas-
HULIA MEXJAY HauboJpbIIMM ¥ HauMeHbIIHM paccTOsiHUEM JIO-

cruraer 2 X “616“>< 150 000 000, T. e. 5000000 xm.

3T0 H3MEHeHUe PaCCTOstHUA COCTaBJISIET B CPEAHEM OKOJIO
30000 km B cytku. [losTomy 32 BpeMsi OT IOJyOHS A0 8a-
gata CosiHna (4eTBepTb CYTOK) paccrosinge TOYeK 3eMHOIl
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NOBEPXHOCTH OT JHEBHOTO CBeTHJIA YCNEBAeT H3MEHUThCS
B cpeaHem Ha 7500 kM, T. e. OoJsbllle, YyeM OT BpallleHUs

3eMJ BOKpPYT OCH.

TowKa oceHHezD

Touxa Becerrezo
pabrodercmbus

Puc. 22. CxeMarnyeckoe n3oOpaxeHHe NYTH
3emau Bokpyr CoaHua,

3Ha4yuT, HA BOMNPOC, MOCTABJIEHHBIH B 3aroJiOBKe, IPHXO-
JUTCSI OTBETUTh TaK: B NEPUOJA C SAHBAPH OO MIOJS MBI OBI-
B2eM B noJiieHb OJivke K CoJiHLYy, yeM BeyepoM, a C HI0Js
10 sfinBaps — HaobopoT.

Ha oaun meTp panpuie

3anaya

3emsiss  obpaltaercst BOKpyr CoJiHLIa Ha paccTOSIHUU
150000 000 xm. BoobGpasute, yTo paccTosiHUe 3TO YBEJHU-
yuyaock Ha 1 m. Hackosbko ymiiMHWiICS OBl NIpH 3TOM NYThb
3emsim BOKpyr CoJiHIIa W HaCKOJIBKO BO3pocJia OBl OT 3TOro
IIPOAOJKUTENLHOCTE Tofa (NpUHUMAasi, YTO CKOPOCTh JBUXKe-
HUsI 3eMJid O OpOuTe He U3MeHuJsach) (cM. puc. 23)7?

PemieHue

1 M — Besuuuna cama no cebe ”HeboJbllasi; HO, BCIIOMU-
Hasi 00 OTPOMHOM NPOTSAXKEHHU OpOUTH 3€MJIH, MBI CKJIOHHHI
AyMaTb, 4YTO 3Ta He3HauyuTeJbHas INpubaBka pPaccTOSIHUA
AOJI2KHA JaTh BeCbMa 3aMeTHYIO NMpubaBKy AJUHBL, a CJIeAo-
BaTEJbHO, U NPOAOIKUTEIBHOCTH TOJA.

OnHako, BHINIOJHUB BbIYHUCJAEHHE, MBI I10JIy4aeM HACTOJILKO
HUYTOXKHBLIH pe3yJbTaT, YTO TIOTOBH 3aMNofo3PUTL OUIHOKY
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B BBIKJaiKaX. & AUBJIATLCS HE3HAUYUTEJLHOCTH PAasHUIH He
IPHXOAUTCH; OHa U HOJKHA OBITb BecbkMa maga. PasHocTb
OJIVHB! JBYX KOHIEHTPUYECKUX OKPYKHOCTEH 3aBUCHUT He
OT BEJIMUUWHBI paguyCcoOB 3TUX OKPYXKHOCTel, a TOJBKO OT
Pa3HOCTH 3TUX PAAHUYCOB. ¥ JMABYX OKpPYKHOCTeH, Ha-
YepyeHHbIX Ha NOJly KOMHaThl, OHa COBEpPIUEHHO Ta Ke, YTO
U y OKPYKHOCTEH KOCMHYECKUX pa3MepoB, €CJY panuychbl
B oboux cayuasx pasuarcs Ha | m. B 3tom ybGexnaer Hac
pacuér. Ecim paauyc 3eMHoil opOurel (nmpuHHMaeMoil 3a

Puc. 23. Hackoapko ynaunHuiace Ol 3eMHasi opbuta, ecam Obl Hawa
nianera ypaauaace 0T Coanua em€ na 1 x? (Pewende 3anaun
B TEKCTE.)

Kpyr) paBed R M, To nnmuHa eé pasHa 2nR. Ilpu yniunenum
panuyca Ha | m HoBas naJvHa opOuTe OyIdeT paBHA
2n(R+ 1) = 2aR -} 2a. IlpubaBka psuHB OpOUTH COCTa-
BJIsleT, KaK BUOUM, Bcero 2=, T. €. 6,28 M, ¥ He 3aBUCHUT OT
BeJIMUKMHBl paauyca.

Hrak, nyts 3emuan okovio CoJiHua Ipd yBeJUYEHHU pac-
crosiHus Ha | m ypawnuiacs Oul Bcero Ha 6!/, m. Ha poune
rojfa 3TO IMOYTH He OTPasuJioch OBl, TaK KaK 3eMJs AeJsaer
no opbure 30000 m B cekyHmy: rog yAJUHUWJCA OBl BCEro
Ha 5000-10 noJ10 CeKYHAB — BEJUUYHHY, KOHEYHO, HEOLly-
TUMYVIO.

C pa3HbIX TOYeK 3peHud

Ponsis u3 pyK Bellb, BBl BUIMTE €€ Najalolledl Mo orBec-
HOH JIMHWY, W BaM CTPAHHO AyMaTh, YTO KOMYy-HUOyAL JApYy-
romMy nyTb e€ najgeHusi MOXKEeT IpeACTaBUTbCH He NPAMOH
JUHUEH. A MeXAy Te€M HMMEHHO TakK Y NPOH30UAET IJIA KaX-
Joro HabJjiopartelisi, He Yy4aCTBYIOLIEro BMeCTe C ‘HaMmy B
JABHIKEHUH 3eMHOro Iiapa.

a7
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Puc. 24. Jlna 3emHoro Ha6amofarenss nytb CBO6OIHO Majamiiero rena —
npsaAMas MUHUA,
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ITonnpo8yemM MBICIEHHO B3TVISHYTH HA NajieHHe TeJia Ivia-
3aMi Takoro HabJopatesisi. Ha puc. 24 usobpaxen TsKe-
Jbli wap, ceob6oaHo namgatommii ¢ BeicoTel 600 . Ilanas,
OH, KOHEUYHO, yyacTByeT OJHOBPEMEHHO BO BCEX JABUKEHHAX
3eMHOTO 11apa. DTHX NPUBXOASLIMX U IIPUTOM ropasjo Oosee
OBICTPBIX JABUIKEHHI Mafaiollero Tesia Mbl He 3aMeyaeM I1o-
TOMY TOJIBKO, YTO caMu B HuX yyactByeM. OcBoOoguMcs OT
y4acTHsi B OJHOM M3 JBHXKeHAH Hallelf INJaHeTh, U MHI
YBUAUM TO K€ TeJO JBHXKYLIUMCH A
y3Ke He OTBECHO BHHU3, a IO COBep-
LI€HHO UHOY JIMHUHU.

Boo6pasuM, Hanpumep, 4YTO MHI
cJaeoUM 34 IajiIeHHEeM TeJIa He ¢ 3eM-
HOH 1MoBepXHOCTH, a ¢ JIyHHl. JlyHa
CONyTCTBYET 3emJie B €€ ABUIKEeHHU
BOKpyr CoJHua, HO He pasjeJsier
BpanlaTejJbHOI0 €€ IBUKEHUA BOKPYT
ocu. Jlostomy, Habawonas ¢ JIyHb
3a IajgeHueM, Mbl yBHIeJH OBl Te-
JIO, COBeplialollee aBa JBHKEHUS:
OJlHO — OTBECHO BHU3 U BTOpOE ABH-
JKEeHue, NMpeK e He 3aMeyaBllieecs,—
10 KacatesJbHOH K 3€MHOH IOBEPX-
HOCTH Ha BOcTOK. O6a OfHOBpeMeH- N
HBIX IBMIKEHUSl, KOHEYHO, cKjampl- Duc. 20 Tor we nym

NpencTaBIAeTCA IYHHOMY
BAalOTCsl MO NMPABHJIAM MEXaHUKM, M pagmopareno MCKpUBISH-
TaK KaK OHO U3 HUX (rmageHue) He- HBIM.
paBHOMEpHOEe, a Apyroe paBHOMEp-
HOe, TO pe3yJbTHpYyMOIllee ABUKEHUEe OyJeT MPOUCXOAHUTH IO
KpuBoil suHud. Ha puc. 25 usobpaxkena 3Ta Kpusasi: no Ta-
KOMy NyTU [ABUrajiock OBl napaionlee Ha 3eMJe TeJOo AJisl I0-
CTaTOYHO 30pKoro HabJiloaaTtens, noMmeuiaiouierocss Ha JIyHe.

Cnenaem e mar: repesecéMcst meicaeHHo Ha CoaHie.
3aXBaTHB Cc cOOOH CBEPXMOIIHBIH TEJIeCKOT, YTOOH CJeIUTh 34
najeHdeM Ha 3emJiio TaxK€aoro wapa. Haxonsce Ha CodJHLe,
MBI HE yYaCTBYEM y¥e He TOJbKO BO BpalleHUH 3eMJH BO-
Kpyr ocH, HO U B eé oOparleHuu no opbure. CienoBarensHo,
¢ CosiHa Mbl MOXKeM 3aMeTHTb TP NBHKEHHS!, COoBepliae-
Mble NajalolMM TeJOM OJHOBpeMeHHO (puc. 26):

1) oTrBecHoe majgeHue K 3eMHOH NMOBEPXHOCTH;

2) [BUIKEHHE Ha BOCTOK N0 KAacaTeNbHOH K 3eMHOU IO-
BEPXHOCTY;

3) nmBuKeHue BOKpYyr CoJiHia.
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ITeppoe nepemelienve paBuo 0,5 ku. Bropoe — 3a 10 ce-
KyHJl BpPeMeHU TMaleHHsi TesJa — paBHO Ha wmuHpore Mocksbt
0,3>X10=3 &«m. Tpetbe nBUKeHHe — CaMoe ObiICTpoe —
30 km B oOHy ceKyHay. 3a 10 cex., noXa AJuTCs mNageHue,
T€NO NepeMecTurcs 1o 3eMHoii opbure Ha 300 km. Ilo cpa-
BHEHUIO CO CTOJIb 3HAYUTENLHBEIM IlepeMellleHdeM oda mnpejbl-
OyLUMX ABH2KeHUWs — '/o KM BHU3 ¥ 3 KM B CTOPOHY — OyAyT
eaBa 3aMeTHbl; HabJgsonas ¢ CosaHua, Mbl 06paTHM BHHMaHUe
JMILIL HA caMOe 3HauuTeJIbHOe nepemelilenre. UTo ke Mbl yBH-
num? Ilpumepro To, uto mokazaHo (6e3 cobJIONeHHsT Mac-
mtaba) Ha pHc. 27. 3eMJisl NepeMeCcTUTCS HaleBo, a Majaalo-

Puc. 26. Teno, cBo6onHO naparo-
mee Ha 3eMII0, RBHKETCA OfHO-
BpeMEHHO B HalpaBJCHHMU Kaca-
TeabHOU K TOMY KPYIrOBOMY NYTH,
KOTOpbIif ONUCHLIBAIOT TOYKY 3€M-

Puc. 27. Uto Buaen 6ul Hab.aro-
parenb, cneiasipit ¢ CoaHua 3a
OTBECHBIM NajfeHueM Tejla Ha
3eMJ0, KaK TIOKa3aHo Ha pHC, 24
(Macwita6 He cobGaonéH).

HOH MNOBEPXHOCTH BCIAEACTBHE
BpalleHKs1 3€MIH.

Llee TeJO — U3 TOYKH Ha J3eMJieé B IIpaBOM IIOJIOXKEHUU
B COOTBETCTBYIOLLYIO TOUKY (TOJIBKO UyThb IOHU¥KE) Ha 3emJie
B JIeBOM moJioxkeHuH. Ha pucyske, Mbl ckasaju, Macuitab He
cobmonéH: ueHTp 3eMad 3a 10 cek. mnepeaBUHETCH He Ha
10000 xkm, Kak u300pasusl AJs HaAVIAOHOCTH XYOOXKHYK,
a TolibKo Ha 300 K.

OcraéTtcst cpenath ewié Mar: nepeHecTUCh HA KaKylo-
nubynb 3BE31Y, T. €. HA OTAAJIEHHOe COJIHIle, OCBOOOAUB cels
OT y4acTHsi B ABM2KeHUU Hallero cobcrBeHHoro Cosuna. Ot-
TyJa Mbl 3aMeTHM, 4TO, TIOMHUMO TpP€X PpacCMOTPEHHEIX pa-
Hee JBHIKEHWH, IMajalolilee TEJO COBEpLIaeT elle H YeTBEp-
TO€ — [0 OTHOLUEHUIO K 3TOM 3Be3je. Besnuuna v HanpagrJe-
HHe YeTBEPTOro MABUIKEHUS 3aBUCAT OT TOrO, Ha Kakylo
WMEHHO 3Be3ly Mbl [IEPEHECIIUCh, T. €. KaKoe JBHUXKEHUEe COBEP-
I1aeT BCH COJHEYHasi CHCTeMa IO OTHOIUEeHHIO K 3TOH 3Be3le.
Ha puc. 28 usobpaxkén onuH U3 BO3MOXKHBIX CJYy4yaeB, Korja
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COJIHEUHAs] CHCTEMAa JBHUKETCS 10 OTHOIUEHHIO K BbIOpaHHOM
3B€3/€ NOJ OCTPLIM YIJIOM K IJIOCKOCTH 3e€MHOH OpOHTH! CO
ckopocTblo 100 kM B cekyHmy (CKOPOCTH TaKOro mnopsiliKa
y 3BE3z HaAOJI0[AIOTCS H B I€HCTBHTEJILHOCTH) . JIBHIKeHHe 5T0
3a 10 cek. nepenecér napariuee tesio Ha 1000 ku mo cBo-
€My HampabJIeHHI0O U, KOHEYHO, elUé O0oJice YCJOKHHT €ro
nyTb. Ilpu nabmopennn ¢ fpyrofi sBe3asl NyTh 5TOT UMeN Obl
HHYIO BEJIHUYHHY M ®HOe HanpabJjeHHe.

Puc. 28. Kak mnpencraBasnoct 6pl maneHve Tena Ha 3eMm0
Habnonaren, clelduieMy 3a HUM C OTHalNEHHOH 3Be3[bl

MoxHo 6BlI0 6bl HTTH ® elU€ faJjblie: OCTABHTh BOMPOC
O TOM, KaKOi BHJA HMeeT NyTh NAJAIOLIErc Ha 3eMJlI0 TeJja
Aas1 Habqropatesiss, pacnojoxeHHoro BHe Mueynoro Ilytu
H HEe YyyacTByIOIUero B OBICTPOM MABHIKEHHH, KOTOpPOE yBJle-
KaeT Hallly 3BE3JHYI0 CHCTeMYy @O OTHOLIEHHIO K HPYrHUM
ocTpoBaM BceseHHOH. Ho ner Hymxjpl 3a6upaTbcs Tak Ma-
Jieko. UHTaTes10 SICHO Telepb, YTO C KaXXHOil HOBOH TOUYKH
3pEHHS] NMYTh OJHOTO M TOTro ¥Ke MNafaIolIero Teja TDencTa-
BJISIETCS] COBEPILUEHHO HHBIM.

He3emMHOe Bpems

Be yac paGotamu, yac otapixasid. OnuMHaKoBH JH 002
TNpOMEXKYyTKa BpemeHH? DesycijioBHO OIMHAKOBEI, €CJil OHM
H3MepEHb! ¢ NOMOIUBIO XOPOIL0 BEIBEPEHHOI'O YaCOBOTO MeXa-
HH3Ma, — OTBeTHT GoJibluuHCcTBo Jiropell. Kaxo#l ke wyaco-
BOH MexaHHM3M MBl JOJKHBI cyuHTaTb BepHBIM? ToOT, KO-
HEYHO, KOTOpblH NpOoBepeH acTpOHOMHUYeCKHMH HabJioze-
HHSIMUY, MHAye TOBOPS, COTJIaCOBaH € JBHXXEHHEM 3EMHOro
[1apa, Bpallaiollerocss HaeJbHO PABHOMEDHO: OH TNOBEpTHI-
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BaeTcss Ha paBHBIC YIJVIBI B CTPOro ONHHAKOBBIE [MPOMERKYTKH

BDEMEHH.
Ho otkyna, coO6CcTBEHHO ToBOpSl, U3BECTHO, YTO 3E€MHOI

map Bpallaercss paBHomepHO? [ToueMy MB!I yBepeHBI, YTO [Ba
MocJAeoBaTeNIbHBIX 000poTa BOKPYr OCH COBepLIaloTcsl Ha-
el nJaHeToll B oguHaxkosoe BpeMmsi? IlpoBepuThb 310 HET
BO3MOXKHOCTH OO TeX NOp, N0Ka BpalleH’e 3eMJn caMmo CJy-
JHT MepOoil BpeMeHH.

nocJenHee BpeMsl aCTPOHOMB! COUJIH TNOJIESHHIM [IJIA
HEKOTOPBIX Llejiel 3TOT M3JaBHA Yy3akOHeHHuIH obpasel
PABHOMEDHOrO JIBH)KEHHS] BpEMEHHO 3aMeHsTb apyrum. Ms-
JIOXKHM IIOBOAB! U NOCJENCTBHSI TAKOH 3aMEHBL.

TwiaTenbHOE H3yyeHUe HeOecHBIX JBHoKeHHiI oOHapy-
KHJIO, YTO HEKOTOPHLIE CBETHJAa B CBOEM [BHXKEHHH OTCTY-
NaloT OT TEOPE1HUECKH IPeNYKa3aHHOrO, W 3TH OTCTyIlJe-
HUSI HeJib3sl OOBSICHHTbL 3akoHaMH HeOeCHOH  MeXaHHKH.
Taxkue Kak Obl OGecnIpUUHMHHBE OTKJIOHEHHS] YCTAHOBJICHB! IJIS]
JIyHwl, njs nepBoro u Broporo cnytHHkoB lOnurtepa, nJs
Mepkypusi H paxe nJsi BHAHMOTro TONOBOTO IBHIKEHHS
CoJsiHua, T. €. AJis OBHKeHHS] Halueli coOCTBEHHOH NJiaHETHI
no eé opb6ure. JIyHa, HanpuMep, YKJOHSIETCSI OT TEOpeTHUYe-
CKOro IyTH Ha BEJHYHHY, ACCTHTalllyl0 B HEKOTOPBIE 3NOXH
1o '/, munytel ayrd, a CosHue — po | cekyuaw ayri. Axa-
JIH3 3TUX HENpaBHJbHOCTEH OOCHApYXkHJ B HHX 0OIIyIO
yepTy: BCe JABHXKEHHsS] B HEKOTOPBIH NepPHON BpEMEHH CO-
BeplUAJHCh YCKOPEHHO, a 3aTeM, B CJeAylolltHii NepHon.
ONfThb-TAKW Bce pasoM CTaJli 3aMedJisaTbcsl. EcTeCTBEHHO
BO3HHKAeT MBICJb 00 oOulell NpHuHMHE, BBI3BIBANOLIEH TaKHe
VKJIOHEHHS],

He xpoercs s oflias npHYyHHA B «HEBEPHOCTH» HallHX
NPHPOAHBEIX YacoB, B HEymauHoM BEIOOpE BpalleHHs 3eMJH
Kak obpasiia paBHOMEPHOIO JABHIKEHHS?

Bely1 nocTaBjieH BONPOC O 3aMeHE 3€MHBIX YacoOB. «3eM-
Hble Yackl» OBIJIH BPEMEHHO OTBEPrHYTHI, U HCCJeLyeMble
IBHKEHHs] OblJIM H3MepEeHBl APYrUMU NPHPOAHBLIMH YacaMy,
OCHOBAHHBLIMH JIHOO Ha NBHXKEHHSIX TOrO WJIH APYroro CnyrT-
Hika lOnutepa, nubo Ha nBHKeHUSIX JIyHB M Mepkypusi.
OkasaJjioch, YTO TaKue 3aMeHBl ¢pasy BHOCSIT YIOBJICTBODH-
T€JIbHYI0 IPaBHJBHOCTb B JBHXKEHHe Ha3BaHHBIX HeOecHBIX
TeJ. 3aTo BpallleHHe 3eMJIH, H3MepeHHOe HOBBIMH YacaMH,
NPEeACTABJSIETCS yXKe HepaBHOMEpHBEIM: OHO TO HEMHOro 3a-
MeJJISIeTCs] B TeueHHe HeCSITKOB JIET, TO B CJCHYIOLIMH Psf

o2

created by lerkom for rutracker.org 30/05/2014



LecATHIeTHR YOKOpSIETCs, YTOOB! 3aTeM BHOBbL HauaTb 3aMel-
JISITbCS.

B 1897 r. cytkn Owimi Ha 0,0035 cek. mJMHHee, ueM
B npefuiecTBoBaBLUHe rofabl, a B 1918 r.— Ha cTo/ibko XKe
Kopoue, yeM B npomexytke 1897—1918 rr. Humewnune
cyrkd npumepHo Ha 0,002 cek. puuHHee, uyem 100 Jjer
Hasafn.

B sTOoM CMBIC/Ie MBI MOXK€M CKa3aTh, UTO Halla IJaHeTa
BpalllacTCs] HEPABHOMEPHO MO OTHOLICHHIO XK HEKOTOPHIM LPY-
MM e€ IBHXKCHHUSIM, 4 TaKxke K JBHXKEHHSM, CoOBepllaio-

1680 1720 1760 1800 1840 1880 1920 rogs

CEK
30

L 20

/ JTT

0

Puc. 29. 9rta kpuBas nokasmiBaeTt, kak ¢ 1680 no 1920 r. yxuao-

HANOCh BpauieHHe 3eMiad OT paBHOMepHOro Bpaulenusa. Ecan 6m

3eMin Bpauianacb paBHOMEpHO, TO Ha rpajpuke 3710 HM306pasu-

10Ch 6bl ropudoHTanbHOR mnpsamoit, [lopbE€MB KpHBOH CooTBET-

CTBYIOT YIJIMHEHHMIO CYTOK, T. €. 3aMeLICHMIO BpameHus JeMiy;
NOHMKEHHUA — YCKOPEHHIO BPALCHMA.

1IMMCSI B Halllefl INJIaHETHOW CHCTeMe W YCJOBHO NpHHHMAae-
MBIM 32 JIBHJKEHUS] paBHOMEpHBle. Pasmep ykJoneHHH# 3eMsH
OT CTPOrO paBHOMEPHOrO (B YKa3aHHOM CMBICJIE) BpallleHHS
BeCbMa HeBeJIHK: B TeueHHe MeJioro ctoJsieTHs ot 1680 no
1780 r. 3emsn Bpamniasach 3aMelJieHHO, CYTKH YAJIHHAJIHCE,
¥ IJiaHeTa Hallla Hakonw/a oKoJio 30 CeK. pasHHIbl MeXAy
«CBOHM» H «4y:KHM» BpeMeHeM; 3ateM Oo cepenuHnsl XIX B.
CYTKH yKOpauHBa/lHich, H 0K0JiO 10 cek. pasHuubl c6aBUjoch;
K HayaJjly HblHelHero Beka cGaBunocek elllé 20 cek.; B nep-
Byl0 e uerBepTb XX B. OBH)XeHHE 3EMJIH CHOBA 3aMepJisi-
JIOCb, CYTKH ONSITH CTAJH YAJIMHATBCS, H HAKONH.1aCb BHOBb
pPasHHLA NOYTH B NOJMHHYTH (pHC.'29).
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IpennonaraeMble NPUYHHB! 3THX H3MeHeHHi MoryT GBHITh
pasJIMYHBI: JIYHHBlE NMPHJIMBEL, H3MEHEHHE AHAMETPa 3€MHOro
wapa!) u 1. n. 3ech BO3MOXHbI BaXKHble OTKPHTHA B Oy-
AyIlleM, Korga siBJeHHe 3TO TNOJIYUHT BCECTOPOHHeE ocCBe-
ILleHHE.

I'ie HauMHANTCH MecsUbl M roabl?

B Mockee npo6uuiio gBeHaalaTh, — HACTynujaoO | stHBaps.
Ha sanap or Mockenl npocrupaercs ellé 31 pekabps, a Ha
BocTOK — 1 sauBapsi. Ho Ha mapooGpasuoft 3emisie BOCTOK
M 3anaj HEHU30EXHO NOJIXKHEI BCTPETHUTHCS; 3HAUHT, NOJI2KHA
rge-To CylLlecTBOBaThb M rpaHulla, oThaesstonias l-e yHc/o Ot
31-ro, siuBapp oT mnekalbpsi, HACTYNHUBIUHK rod OT NpeAbl-
oylero.

I'paHnna sTa CylllecTByeT H HasHBacTcsl «JHHHEH Inepe-
MEHbl [aThl»; OHA NPOXOAHT uyepe3 bLepHHros mposuB H TH-
HETCsl 1o BogaM Tuxoro oxeaHa TMpHOJHM3HTEIBHO BJIOJIb
mepunuana [80°. EE€ ToyHoe 1nOJIOXKEHHE ONpPeleAaeTcs
MEXXIYHAPOOHBIM COrJIALUCHHEM.

Ha »srofi-to BooGparkaemofi JiuHUM, Nepecekalouleii 6es-
JIoOgHBle TNpocTopbl THXOro okeaHa, coBepluaercsl BIICPBEIE
Ha 3€MHOM IlIape CMeHa YHceJ, MecsleB, JeT. 3A4ech Kak Oul
NIOMEI1AI0TCsl BXOAHbIE HOBEPH Halllero KaJieHpapsi; OTClofa
NPUXOASAT Ha 3eMJI0 HOBbIE YHMCJA Mecslla, 3JeCh XKE Haxo-
AHUTCS H KovibiOesib HOBOro roza. Panbliie, yueM rge Obl TO
HH OblLJIO, HACTyMaeT 3JeCb Kaxknblii HOBBIH JEeHb MecCsla;
pOOMBIIHCH, OH O€XXHT Ha 3anaj, oberaer 3eMHO{l 1lap H
CHOBa BO3BpalllaeTcsi K MECTY POXKICHHUSA, YTOObl MCUC3HYTD.

CCCP pasblue BceX CTpaH MHpa IIPHHHMAET Ha CBOIO
TEPPUTOPHIO HOBBIH HECHL Mecsila: Ha Mbice JlexXxHeBa Kax-
[0e YHCJIO Mecsina, TOJbKO 4TO poauBlieecsi B Bonax bepuu-
roea IpoJHBa, BCTYNAeT B HaCeJEHHBIK MUP, YTOOBl HAYaTb
CBOE IHecTBHe yepes Bce yacTH cBera. M 3necs Xke, y Bo-
CTOYHOH OKOHEUHOCTH COBETCKOiI A3HH, IHH KOHYalOTCS,
HCITOIHHB CBOI0 24-yacoByio ciyxOy.

Vtak, cvmena pgHeli INPOMCXOOWT HA JIHHHH II€PEeMEHBI
natel. ITepBoie KPYroCBeTHEIE NMYTELIECTBEHHHKH, He YyCTaHO-
BUBIIIHEe 3TOH JIHHHH, cOHJIMch B cuére paHell. Bor nommiu-

1} ViaMeneHue JIJHHBI 3€MHOIO IHaMeTPa MOMET YCKOJNL3aTh OT He-
roCpeICTBEHHBIX U3MEpPEeHHH, TaK KaK BeJIMYHHA 3Ta W3BeCTHAa JIULUIL C TOY-
HOoCcTRIO o 100 M; Mexay T€M YIAAMHEHHS WIH YKOPOUEHHfl 3eMHOTro IHa-
METpa Ha HECKOJIbKO METPOB YK€ NOCTATOYHO ObLIO Obl, YTOOLI BBI3BATh
T¢ U3MEHEHHA IPONOIKUTEJBHOCTH CYTOK, O KOTOPBHIX LINA pPeyk.
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neifi pacckas Axtonms Iluraderh, cuytHuka Maressana
B er0 KPyrocBeTHOM NyTelLUeCTBUM:

«19 wions, B ¢cpeny MHB YBHAEIH OCTpoBa 3eJIEHOrO
vibicd H CTa/Ji Ha fIKOPb.. YUTOOH y3HATh, NPABWJILHO JH
BeJH MB Hall¥ xopalesbHble XypHAaJbl, Mbl BeJjend CIpO-
CHUTb Ha Oepery, Kakoil cerofgHsl neHb Hemea. OTBEeTHIH, YTO
yeTBEpPT. JTO HAC YAUBWIO, TOTOMY YTO TO HALUHM XKYP-
HaJjaM Oblia TombKo cpejpa. Ham Kaszalocb HEBO3MOXK-
HBIM, YTO Mbl Bce OIIROJMCHL HA ONHH HEHb...

BriocsiencTBuy MBl y3HAJM, YTO B HallleM HCYHCJCHHH
He ObUio HHU MaJgeilled olHUOKH: IJBbIBSI IOCTOIHHO K 3a-
napy, Mbl cjaenoasu ABuxeHHio CoJlHILA H, BO3BPATHBIUHCH
B TOT )€ IYHKT, JO/DKHBl OblJIH Bbragath 24 yaca mo cpa-
BHEHHIO C oOCTaBluMMucs Ha wMecre. HyXXHo TOJBKO mnoay-
MaTb Had 3THM, yTOOBl COrJIaCHTLCSIY.

Kak e noctynamwt Tenepb MOpeIJiaBaTe/NH, KOrha Iepe-
cekaloT JHHHIO natol? UtoOwl He cOUBATBLCS B CuéTe MHel,
MOPSIKY TPONYCKAlOT OOWH JEHb, €CJAH HAYT ¢ BOCTOKa Ha
3amnajZ,; Korga e IepecekarT JIHHMIO JaThl ¢ 3amnaja Ha
BOCTOK, TO CYHTAIOT OJUH M TOT e JEHb MABAXKAH, T. €.
necje l-ro yucsaa onsats cuHtator l-e. Bor nowemy HeBo3-
MOJKHA B JOCHCTBHTEJBHOCTH HCTOPMS, pacckasaHHasi )Kio-
jgeM BepHom B pomane «Boxkpyr csera B 80 mueils, rae ny-
TEIIeCTBEHHUK, OObeXaBIIHH BOKPYr CBETa, «IIPHBE3» Ha poO-
JUHY BOCKpeCeHbe, Korjpa TaM OblI elu€ TOJIbKO IIpejlle-
CTByIOLUMET JieHb — ¢y660Ta. IDTO MOIJIO NPOH3OHTH JIHIIb
B srnoxy Maressiana, notoMy yto Torna He GbLIC eI corJia-
IUeHHS] O «JIHHHM AaTbi». HeBO3MOKHBI B HAIlH JHH M TPH-
KJIOUeHHS] BpOAE TOTO, 0 KoTopoMm pacckasan 3aprap Ilo
B LIyTKe «TpH BOCKPECEHbs] HA OJHOII Hemese»: MOpIIK,
ofbexaBiIkit 3eMJI0 ¢ BOCTOKA HA 3allajl, BCTPETH.ICH Ha
pOMHE ¢ APYTrHM, COBEpPIUMBIIMM KPYrOoCBETHOE IJIABAHHE B
o6paTHoM HanpasJieHHH. OOUH YTBEPIKIAaJ, YTO BOCKPECEHbE
OblJI0 Buepa, ApPyroi — uTo oHO OyIeT 3aBTpPa, a HX IpHUs-
TeJb, HHKYyAa HE OTIpaBiAABIUHECH, OODBABHJ, UYTO BOCKpe-
CeHbe — CEeTrOJHSl.

HtoObl IpH KPYroCBEeTHOM IyTelleCTBun He Oblio pac-
XOXJIEHHsl ¢ KaJjieHnapémMm, cJjenyeT, IOBHrascb Ha BoOC-
TOK, KaK Obl TPUOCTAHABJIUBATLCSI HEMHOTO B CUETe fpHEH,
napasi Cojuny cebGsl JorHaTb, T. €. CUMTaTb OOHH H TE XKe
CYTKH J[OBaXAbl,; Ip¥W JBHXKEHHH e Ha 3anaj Hajo,
HalpoOTHB, NPONYCKAaThb OOHH CYTKH, yToObl HE OTCTaTh
or CodHra.
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Bcé ato kXak OyaTo He ocOOGHHO XHUTpHIE Bellld, OonHA-
KO JlaXke B Hallle BpeMsl, CIIyCTsl YeThIpe CToJieTHs nocsae Ma-
rejylaHa, Jnajleko He BCe YMET B HUX CO3HATeJbHO
pasobparbce.

CxoJbKO nATHUL B cheBpane?

3agaua

Kakoe HaunboJbllee W KaKoe HaHMEHblUee YHCJO MSATHHUIL
BO3MOXHO B (eBpaJie?

PemiecHue

OOLIYHO OTBEYalT, YTO HauboJbllee YUCJO IATHHUI, B
¢beBpasie — 5, HanMmeHbllee —4. De3yc/JOBHO BepHO, UTO
eca nepsoe ¢eBpajs BHCOKOCHOTO rojga mnagaer Ha IsT-
HULY, TO ¥ 29-e 4uMCJIO NPUAETCS B MATHULY, BCeX IISITHHIL
OKaXKeTcsl Torua o.

OnHaKo MOXHO HacuuTaTh U BABOe 060JbINIE MATHUL, B Te-
yeHre onHoro ¢erpaJnsi. BoobGpasute KopabJb, coBeplla-
INMH pefichl MexX1y BocTOUHbIM OGeperom Cubupu v AJSICKOM;
OH peryJsipHO MOKHAAeT a3HaTCKUil Oeper KaXkKAVIO NATHUILLY.
CKOJIbKO HacuMTaeT KanmuTaH 3TOro KopabJs NATHUL B (pen-
paJjle TaKOrO BHCOKOCHOTO Trofa, B KOTOPOM 1 -e4yHcJjio npu-
IIJIOCh HA MATHHLY? TaK Kak OH IepeceKkaeT JIMHUIO OaThl
C 3amajga Ha BOCTOK M IlepeceKaeT B MNATHIIY, To Oynper
HMETb €XEHeJeJIbHO I10 JBe NATHUILI KPSLY, a BceX NATHHIL
Hacuutaer 10. Hamportus, kanuraH, nokuparolluii Gepera
Anscky Kaxnabiii yetBepr U uaylmii K 6eperam Cubups, 6y-
IeT B CY€te JHEH MponyckKaTb Kak pa3 MATHHULY; 3a Becb Me-
CALl OH He HaCuuTaeT HU OMNHOU NATHHUHI.

Hrak, BoT npaBHJbHBIEI OTBET Ha BOMPOC 3aMayu: HaH-
Gosiblllee YWCJO MATHUI, BO3MOXHBIX B ¢eBpaJse, — 10,
HauMeHblllee — HYJIb.
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I'/1ABA BTOPAY
JIYHA U EE NBUYXEHUSA

MoJsonoit uau crapuifi Mecsiy?

uasi Ha HeOe HeNOJHBIH AMCK JIyHBI, He BCAKMH Oe30IlLH-

OOYHO ONpEeNeJIMT, MOJONOH JIH 3TO MeCsill HJH OH YyXKe
Ha yllepOe. ¥Y3Kuil cepn HeJaBHO HapOAMBLIErocsi mMecsilia H
cepnn crapoil JIyHBl pas/MyaroTCcst TOJBKO TeM, 4YTo o0pa-
I€Hbl BBINMYKJOCTbIO B IIPOTH-
BONOJIOXKHEIE CTOPOHBL. B ce- )
BEPHOM ITOJIyLLAPUHU MOJIOAOH pAcrlwmuu
MecCsill Bcerja HallpaBJieH Bbl-
NyKJIOH CTOPOHOH BIIPaBo, CTa-
pBlii — BJIeBO.. Kak 3anoMHUTH |
HagéKHO U  Ge3olwnGoYHO, Craprvis
KylLa KaKo#i Mecsill CMOTpPHT?

[TosBoJto cebe NpeaioXuTh

TaKylo IIPHMETY. Puc. 30. IIpocrto#i cnoco6 otam-
Ilo cxomcTBy o©epna WM  yurp, Moxooil (pacTyluil) MecsLy
noJyMmecsiia ¢ 6ykBamu P uiu OT CTaporo.

C Jnerko onpenejuTb, pacrTy-
U M H a4 nmepen HamMu Mecsik (T. €. MOJIOAOH) WJIH CTa-
poeiii (puc. 30).

MuemoHnHuecKasi npuMera UMeetrcsi U y (ppanuy3os. Ounu
COBETYIOT MBICJIEHHO IIPUCTaBJdATbL K poram IoJyMecs-
I1a INPSIMYI0 JIMHHIO, IIOJYy4YaloTcsi JiaTHHCKHe OykKBol d
wau p. Dbyksa d— HauasnbHasi B cJioBe «dernier» (mo-
CJIeIHUI) — yKasblBaeT Ha IOCJEIHIOI YeTBepTh, T. €.
crapblii Mecsil. DykBa p — HayajbHasi B ¢JOBe <«premier»

o7

created by lerkom for rutracker.org 30/05/2014



(nepBhIft) — yKasuiBaer, uro Jlyna B ¢ase mnepBofl uer-
BepTH, BOOOIle — MoJsiofasi. ¥ HeMIeB TOXe CYLIEeCTBYeT
MpaBuJIO, cBsI3bIBalollee ¢GopMy JIyHE ¢ ONpeaeseHHBIMH
OyKBaMH.

STUMH NPaBUJIAMH MOXHO IIOJIb30BAThCSI TOJILKO B CEBEP-
HOM noJsywapuy 3eman. Hass Ascrpanauu unu TpaHcBaadis
CMBIC/I NIPUMET KaK pas obpaTtHuii. Ho # B ceBepHOM moOJy-
IIapUd OHH MOTYT OKa3aTbCsd HeNPHUMEHHMBIMH — HMEHHO
B IOXKHBIX IIMpoTax. ¥xe B KpeiMy # B 3akaBKa3sbe cepll
H ToJIyMecsll] CHJIbHO KJIOHSATCSE HAOOK, a ellé I0XKHee OHH
coBceM Jioxarcs. baws sKBaTtopa BHCSIUMH Ha TOPHU3OHTE
cepn JIyHpl Kaxercst Ju6O roHmoJIOH, Kayalolledcss Ha BOJI-
HaX («4esqHOK JIyHbl» apabcKux ¢Kasok), JHOO CBeTJIOH
apkoH. 31ecb He rogaTCs HH pyccKas HH (¢paHIy3cKas
IPUMETHl — H3 Jlexauyel OYXKKH MOXXHO CHEJaTh IO KeJa-
HUIO 00e mapel 6ykB: P u C, p u d. Hemapom B npeBHeM
PrMe HaksonHyio JIyHy HaswiBaau «oOmanHuuBoil» (Luna
fallax). Uto6wl 1 B 3TOM cJiydyae e OWIHMOMTLCS B BO3pacTe
JIyHbl, Hago oOpaTuTbesi K acCTPOHOMHYECKMM IpHSHaKaM:
MOJIOJOH Mecsdll BUAEH BeyepoM B 3amnagHOH yacTH Heba;
CTapblii — IOYTPYy B BOCTOYHOH uyacTH Heba.

JlyHa Ha daarax

3amgaua

Ha puc, 31 nepex Hammw — daar Typumm (npexuuii). Ha
HEM HMMeeTcs H300paxkeHHe JIYHHOrO cepra M 3Be3fbl IJTO
HaBOJIUT HaC Ha CJEAYIOlIHe BONPOCH:

Puc. 31. daar Typuun (npexnuii).

1. Cepn kakoro Mecsita HM306paxén Ha ¢Jare — MoJIO-
JIOTO HJIM CTaporo?

2. Moryr au JyHHBIH cepnl M 3Be3fa HabJ/IOAATbCSl Ha
HeOe B TOM BHJE, B KaKOM OHHM IOKa3aHbl Ha (are?
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Peumenue

]. BcnmoMHHB yKa3aHHYK TOJbKO 4TO [IPUMETYy H IpH-
HSB BO BHHMaHHe, 4yto (Jjiar NpHHAOJEXUT CTpaHe CceBep-
HOFO TMOJyLIapusi, yCTaHaBJIMBaeM, 4YTo Mecsl Ha duare
cTapHl il.

2. 3Be3na He MoOXKeT ObITb BHIHA BHYTPH AHCKa JIyHHI,
OOMOJIHEHHOro A0 Kpyra (pHc.32,a). Bce HebecHble cBeTHA

Puc. 32, a u 6. [louemy 3Be3na Puc. 33. Ha nannmadre nonyuieHa
Ke MoxeT ObiTh BHAHA MEXJAY  acTpoHoMmHueckaa olunbka. Kakas?

porami Mmecsaua. (O1Ber B TEKCTE.)

ropasno padslie JIyHbl #, cJefOBATENbHO, HOJIKHBI €0 3a-
cnoHATbCHA. MX MOXHO BHAETb TOJIbKO 3a KpaeM He OCBe-
lEHHOoNH yactu JIyHbl, Kak noka3zaHo Ha puc. 32, 6.
JIrobonbITHO, UTO Ha coBpeMénHoM (aare Typumu, Toxe
comepiKauleM H3o00parkeHHe JIYHHOrO ceprna H 3Be3[bl, 3Be3/1a
OTOIBHHYTA OT Cepla UMEHHO TakK, Kak Ha puc. 32, 0.

3aranku JYHHBIX (a3

JlyHa noJsiyyaet cBoii cBer oT CoJiHLIa, H MOTOMY BbIMY-
KJlasi CTOPOHA JIYHHBIX CEPIOB HOJIXKHA OBITb, pasymeeTcs,
obpaulena K Coasny. XymoKHHKH 4acTeHbKO 06 3TOM 3a0hbl-
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BaioT. Ha BhICTaBKax KapTHH HE PENKOCTb YBHAETH JaHMI-
madt ¢ nosnymecsniem, obpaliéHubM K CoJHIly cBoeil nps-
MOH CTODOHOIi; TNonajgaeTcs H JIYHHBI Cepl, ITOBEPHYTHIH
- _— K CoJiHLly CBOHMH poramu
(puc. 33).
Hano, Bnpouem, 3ame-
TUTb, YTO NPaBHJIbHO HapH-
COBaTb MOJIOJOM MeECHl HE
TaK TIPOCTO, KaK KakeTcs.
Jla)ke ONBITHBIE XYIOMHHKH
PHCYIOT HapYy#kHYIO M BHYT-
PEHHIOIO OYTH JIYHHOT'O CEp-
na B (QopMe TOJYKPYroB
(puc. 34, 6). Mexny Tem no-
a 0 JYKpyriayio ¢opMy HMeeT
Puc. 34 Kak mHago (¢) m xaxk me TOJIbKO HapyxHas  Ayra,
nano (0) uzoOpaxarh AyHHbIH cepn. BHYTPEHHAA XKe TNpeacras-
nsiercoboit NoJy3JJHAIC,
[IOTOMY YTO 3TO TNOJIYKpPYr (rpaHdlla OCBEIUEHHOH wvacTH).
BUAUMBIE B mepcnekTHBe (puc. 34,aqa).
Hesierko gath JIYHHOMY CEpIly H NMpaBHJIBHOE NOJOMKEHHE
Ha He®e. llosymecsam H JyHHHI cepn Hepenko pacroJa-
raroTcsi No OTHoIueHHI0 K CovHIY N0BO.IbHO 03afauHBalo-
mum obpasoMm. Kasajoch 6bl, pas Jlyna ocBemaercs CoJiH-
lieM, TO Npsimas JHHHS, CO- |
eIHHSIONIAas KOHIBl Mecs1a,
JOJI3KHA COCTaBJAThL TNIPSAMOMH
yroJl ¢ JyuoM, HAYLIUM OT
ConmHnia K e€ cepenuHe
(puc. 35). HMuaue rosops,
neHTp CoJHuA HOJIKEH Ha-  pyc, 35, onoxeHne ayHHOrO Cepna
XOOUTbCH Ha TIepNeHOHKY- otHoCHTenbHO CoOJHIA.
Jsipe, NPOBEAEHHOM uepe3
cepeUHy INpsMOM, COoelHHsIOliel KoOHIB Mecsina. OAHaKo
NpaBHJIO 3TO coOJiIOfAeTCsT TOJBKO JJI  Y3KOro cepra.
Ha puc. 36 nokasaHo IoJioXKEeHHE Mecsilla B pasHbelX a-
3aX OTHOCHTeJIbHO JiyueH {CoJiHIla. BrnieuatsieHue nosiyyaercs
Takoe, cJI0BHO Jiyud CoJIHIAa HCKDHBJSIIOTCH, IpPEXie YeM
nocTHYb JIYHBL
Pasranka kpoercs: B ciiegymoiieM. J1yy, unyuuit or Conuna
K JIyHe, B NeACTBHTEJILHOCTH TEPNEHAUKYJSPEH K JHUHHH,
COeIUHSAONIEH KOHIL! Mecslla, W B IPOCTPAHCTBE INPeACTa-
BJseT coboii npsmyio auHuio. Ho ryas Halu pucyer Ha Hebe
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He 3Ty MNOpPSMYIO, a €& MPOEeKUHIO HAa BOTHYTHIH HeOeCHBIH
CBOJI, T. €. KPUBYIO JHHHIO. BOT modyeMy Ham H MpeacTaB-
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Puc. 36. B KakoM [OJOXEHHH OT-
HocHuTeabHO ConHuA Mbl BHAKUM JIyHy
B pa3HbIX (a3ax.

JsteTcs, uto JIyHa Ha Hebe «IOBELIEHA HeNpaBHJBHO». Xy-
TOKHHK HOJIXKEH H3YYHThL 3TH OCOOEHHOCTH M yMeTb IlepeHo-
CUTb HUX HaA MOJIOTHO.

JIBoiiHass nJaHeTa

JIBojinass naanera — 310 3eMJst ¢ JIynoil. Ouu wumeloT
NpaBO Ha 3TO Ha3BaHHe MOTOMY, YTO CIYTHHK Hall pPe3Ko
BbIIEJISIETCSI Cpedd CIMYTHUKOB APYruX IJIaHET 3HAYUTEJbHOMU
BEJIMYUHON M MacCCOH MO OTHOWLIEHHIO K CBOeH LEeHTpPaJbHOH
njaHeTe. ECTb B COJIHeyHOil CHCTeMe CHOyTHHKH a b co-
JI0OTHO OoJjiee KpynHble H OoJice TszKEJble, HO IO CpaBHe-
HHUIO CO CBOCH LEHTPaJIbHOW IJIAHETOW OHHU ropasno MeJbye,
yeM Hama JIyHa mno oTHoweHHio K 3eMJe. B camom ne-
Jie, monepeyHuk Haueil JIyHel 6oJibllle 4YeTBEPTH 3eMHOrO,
a TMOMepeuHHK OTHOCHUTEJIbHO CaMOro KpYMHOro CHIyTHHKA
Ipyrux IJjaHeT cocrasJsieT ToJbkKo 10-10 nmomio nomnepeu-
HUKa cBoed muiaHeTol (TputoH —cnytHuK Hentyna). Jla-
Jee, macca JIyHel cocramdasier !/s; Maccel 3eMJH; MeXay
TeM CcaMblil TSXKEJIBIH W3 CNYTHHKOB, KaKOH CyILEeCcTBYyeT
B cosHeyHoit cucreme, — III cnyriuk IOnurepa — co-
craBJsisier MeHee 10 000-ii monmw maccel cBoedl UeHTpaJbHOH
NJIaHETHI.

Kakyio moJmo oT Macchl LEeHTpPaJbHOH MNJiaHeThl CcoCTa-
BJSIET MacCa KPYMNHBIX CHYTHHKOB, I[OKasbiBaeT TalOJuyka
Ha cTp. 62.

Bl BuAMTE U3 3TOr0 CONOCTaBJIeHHs, YTo Hawma Jlyna mo
CBOEH Macce COCTaBJsAeT CaMyIO KPYIMHYIO JOJI0 CBOeH lIeH-
TpaJIbHOU MNJIaHETHI.

Tpetbe, uro maér cucreme 3emJst — Jlyna npaso npurs-
3aThb Ha HaUMeHOBAHHe <«IABOMHOMU IJIAHETHI», — 3TO TecHas
6/1M30CTh O0OMX HEOeCHbIX Tes. MHOrHe CHYTHWKH [OPYrHX
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niaHeT KPpyKaTCsl Ha ropasgo OoMbIIHX pPacCTOSHHSX: HEKO-
topele cnyTHuKH IOnurepa (Hanpuwmep, neBsithiil, puc. 37)
Kpy:kaTcsl B 65 pas pasblue,

B cBsi3H ¢ 3TUM HaxOAuTCs TOT JIIOOONBITHBIHE (DAKT, YTO
nyTh, onucbiBaeMblii JIyHoi#t Bokpyr CoJiHIa, oueHb MaJjo OT-
JHYAeTCsl OT NMYTH 3eMyH. DTO IIOKAXKETCs] HEBEPOSITHBIM,

Macca
Inanera | E€ cnyrhuk | (B Hoasix Macchi
NIaHeThl)
3eMas Jlyna 0,0123
Onurep Canuvexn 0,00008
CatypH Tutan 0,00021
YpaHn Tutranus 0,00003
Hentyn Tpuron 0,00129

eCJIH BCIIOMHMTD, 4To JIyHa JABMUIKETCSE BOKPYr 3eMJid Ha pac-
crossing noutu 400 000 xm. He 3abynmem, ofHako, 4to IIOKa
JlyHa coBepmaer oauH 060pOT BOKPYr 3eMmJiu, caMa 3emJs
ycrieBaeT MEpPeHEeCTHCh BMECTe ¢ Hel mnpHMepHo Ha 13-10

'fﬁnumep
———————————————————————————————————————————— -
IX cnymuux
Jemns cny
& JlyHa

Puc. 37 Ciicrema 3emas — Jlyna no cpaBHenuto ¢ cuctemoii
Onntepa. (Pa3mepnl camux HebecHbIX Ten Toka3aHbl 6e3 cobumio-
Jeuusi Macmtaba.)

JOJII0 ¢Boero roxoBoro nyTw, T. €. Ha 70 000 000 xum. Ilpen-
craBbTe e cebe KpyroBoli nyts Jlynel — 2 500000 xm —
pacTaHyTBHIM BJAOJBb paccTosHus, B 30 pas Oosbriero. Yro
ocTaHeTcst oT ero kKpyroBoi ¢opmbl? Huuero. Bor mouemy
nyTs JIyHel okoso CoJiHIa nourH <JauBaercs ¢ opOurtoit
3eMJH, YKJIOHUSISICh OT Heé JHUIIL 13 eaBa 3aMeTHHIMH BBICTY-
namu. Mo)XHO g0Ka3aTh HECJIOXKHBIM pPacuy€ToM (KOTOPBIM
MBbl He CTaHeM 3J1eCb OOpeMEHSITh U3JIOXKEeHHs1), 4YTo MNyThb
JIyHB! 1IpuH 3TOM Bclony obpauéH K CoJiHIly cBoedl BOT HYy-
TocTb 0. ' pybo roBopsi, OH 10 BHAY TNOXOX HA TPHHAALA-
THYTOJIbHHK € MSACKO OKPYIJIEHHBIMH YTJIaMu.

Ha puc. 38 BBl Bugute TouHoe wuso6parkeHpue mNyTed
3emJaHu H JIyHB! B TeueHHe ojiHOro Mmecsiua. IlyHKTupHAsa JiH-
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HHSl — NYyTh J3EMJH, cIvioiHast — nyte JIyae. OHH  Tak
OMu3KH Apyr K Apyry, 4YTo IJs1 pa3feibHoro ux HaoOpaxe-
HUs TIPHILJIOCH B3SITh OUeHb KPYII-
HBII Macmrab ueprtexka: mnore-
PEUYHHK B3eMHOU OpOHTH 31eCh
paBeH /o m. Ecnn 6wl B3aTh AJsA
Hero 10 cm, TO HauboJibllee
paccTOsiHUEe Ha uepTexe MEexAy
obouMu nyTaMu OBIJIO OB MEHBIlIE
TOJIIHHBEI H300paKaroliux ux Ju-
Huil. CMOTpPSI Ha 3TOT UepPTENX,
Bbl HarJIssgAHO yOexjpaetech, 4TO
3emist M JIyHa ABHIKYTCS BOKpPYT
CoJIHIa MOYTH IO OJHOMY H TOMY
Ke INyTH " YTO HAHUMEHOBaHUe
«IBOITHOH IIJIAHETHI» MPHCBOEHO
HM acTpoOHOMaMH BIIOJIHE crpa-
BeOJIUBO !).

HUrtak, nna "Habaioparens, Mno-
meméHHoro Ha CoJiHue, nyTh
JlyHel mpencraBuiicsi Obl cJerka
BOJIHUCTOH JIHHUEH, IIOYTH COB-
najaoueil ¢ opbuToit 3eMiiu. ITO oy
HHCKOJIBKO He TMPOTHBOPEYHUT TO-
My, YTO IO OTHOWLIEHHIO K 3eMJe
JlyHa pBuxeTcs nmo HebGOoJbIIOMY -
SJIJTHIICY.

IlpnuyHa, KOHEUHO, B TOM,
yTo, MIgnasg ¢ 3eMJH, MBI He 3a-
MEUaeM IE€PEeHOCHOrO JBHXKEHHUS
JIyHH BMecTe ¢ 3eMJEH 1O 3eM-
Ho#t opbure, TaK KaK CaMM B HEM
y4acTByeM.

-,Is.____
18
IF

—

Frr

YHB (ChAOLIHAA apHua) ¥ 3eMman (nyHKTUp) Bokpyr Coxuua.

-

38. MecAuHbd nvte Jl

1) BuumaTteNbHO paccMaTpuBas yep-
TE)X, MOXKHO 3aMeTuTb, 4YyTO JBHXKeHHe
JIyuel m300pa)keHO Ha HEM He CTpPOro
paBHOMepHBIM. Tak B JeACTBUTENbHOCTH
U eCcThb. Jlysa JBHIKeTCS BOKpYr 3eMJIH
10 sanMncy, B (OKyce KOTOPOro Haxo-
IuTCsl 3eM)sl, a NOTOMY COrJlacHO BTO-
pomy 3akoHy Kemyepa na yuyactkax, Oqu3kux kK 3emje, oHa Gexut Obl-
cTpee, 4eM Ha YAaNEHHBIX. JKCUeHTPUCUTET JIYHHOR OpOHTHI AOBOJBHO
reauK: 0,055,

Puc.
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[louemy Jlyna ne nanaer sHa CoaHue?

Bonpoc moxer noka3arbcsl HauBHEIM. C  Kakoi CTaTH
JlyHe nmagarb Ha ConHue? Benb 3eMist NpUTArHBaeT €€ CJlb-
Hee panékoro CoJsiHHa H, €CTeCTBEHHO, 3acTamjsner obpa-
IaThCsl BOKPYr cebsl.

Uurtatenu, Tak aymamwouue, 6yayT yIAHBJIEHBl, y3HaB, 4TO
nejio OOCTOHUT Kak pa3 HaobGopot: JlyHa cHJ/bHEE MNpUTACH-
Baetrcsl uMeHHO CoJiHleM, a He 3eMJéi!

YUro 310 Tak, nokaswiBaeT pacuér. CpaBHHM CHJIBI, TIPHTA-
rgBaiolue JIyHy: cuiy Connna u cuiy 3emyan. O6e culbl
3aBHCAT OT ABYX OOCTOATEJbCTB: OT BEJIHYHHBI NPHTACHBAIO-
el Macchl W OT paccTosiHusl 3TOW Macchl 1o JIyHel. Macca
ConHua 6oabliie Mmacchl 3emiid B 330 000 pas; BO CTONIBKO Xke
pa3 CosiHue nputsaruBasso 0wl JIyHy cuibHee, HEXenn 3eMdls,
ecJiH OBl paccTosiHue 10 JIyHBI OBJIO B OOOHX CJlydasiXx OfHHa-
koBo. Ho Cosnnue npumepno B 400 pas pansbiie ot JIyHB,
yeM 3emss. CHJa NPUATsKeHUsi YOBIBAaeT MPOIOPUHOHAJIBHO
KBaApaTy paccTOsHHS; [03TOMY npurspkenne CoJiHIa Hano

ymeHblinTh B 4002, 1. e. B 160 000 pa3. 3HauuTt, COJHEUHOE
330 000

NPHTSI?)KEHHE CHJIbHEE 3€MHOIO B {papgg: I- € B ABa C JHII-
HHM pasa.

Hrak, Jlyna npursruBaetcs CoOJIHUEM BIABOE CHJbHEE, YeM
3emaniéit. I'louemy xe Torma, B camom jedie, JIyHa He oOpyuin-
Baerca Ha ConHue? ITouemy 3emsst BCE ke 3acTabiisieT JIyHY
obparmaTbcss BOKPyr Heé, a He Oepért Bepx apeicrBHe CoJHLA?

JlyHa He nmagaer Ha CoOJIHLE IO TOH Ke NpHYHHE, 10 KaKoi
He nazaetT Ha Hero M 3emas; Jlyna obpainaercss OKOJIO
Conuna BMecte ¢ 3eMJi€ll, W npuTsAraresJbHoe JeHCTBHE
CosiHna pacxopyetcss 6e3 ocTaTka Ha TO, YTOOBI MMOCTOSIHHO
nepeBOAUTL 06a 3TH TeJla ¢ NPSIMOrO NYTH HA HCKPHBJIEHHYIO
opbuTy, T. €. IIpeBpalllaTh NPAMOJUHEHHOE ABHIKEHHE B KpH-
BosuHeitnoe. JloctaTouHo 6pocHTh B3IV Ha puc. 38, 4TOORI
ybenuTbcss B CKa3aHHOM.

Y uHBIX Ypraresel, MOMeT OBITh, OCTAJOCh HEKOTOPOL
comueHne. Kak ke 3TO BCE-TAaKH BBIXOAUT? 3eMJiA TIHET
Jlyny k ce6e, ConHue TtsaHer JIyHy c OoJsibliueil CHJIOH,
a JlyHa, BMecTO TOro utobwl nagatb Ha COJIHLE, KPYXKHTCH
OKOJIO 3eMJH? 3IT10, JAeHCTBUTEJBHO, OblJIO OBl CTpPaHHO,
ecaiu 6pl CosiHile npHTATHBaNO K cebe 17o0JabKoO JIyHY.
Ho ono npuraruBaer JlyHy BMecTe ¢ 3emJéEéH, BCIO
«JIBOMHYIO TJIaHeTy», M, TaK CKaszaTbh, He BMEILIHBAETCs BO
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BHYTPeHHHE OTHOLUEHHs] UJIeHOB 3TOoil mapel MexXnmy coboil.
Crporo rosops, K ConHly nputsaruBaercsd oOUuii LEeHTpP Ts-
JKeCTH cHcreMBl 3emJs — JIyHa; 3TOT UeHTp (Ha3blBaeMBblil
«BapuneHTpoM») u oOpautaercss BOKpyr CoJiHIA mnop Jel-
CTBHEM COJIHEYHOTO nputskeHusi. OH HaXoouTcs Ha paccros-
HHU 23 3eMHOro pajuyca OT IeHTpa 3eMJiu IO HallpaBJIEHHIO
K JlyHe. JlyHa u ueHtp 3emsnu obpaliaiotesi Bokpyr Gapu-
LHEHTpPa, coBepluasi oauH OOOpPOT B TeueHUHE Mecsua.

BHaHman M HeBHAHMasA CTOPOHH JIyHDBI

CpenH 3(QeKTOB, AOCTaBJSIEMBIX CTEPEOCKONOM, HHYTO
He roparkaer Tak, KakK Buja JIyHbl. 37ech BOOUHIO BHAHIbD,
yto JlyHa peficTBHTENBHO 1apoo6GpasHa, MeEXAy TeM Kax
Ha noaJHHHOM Hebe OHa Ka-
AKeTCsl IJIOCKOH, Kak uYalHBIH
TTOHOC.

Ho ®Kak TpymHO TIONY4YHTH
I0JOOHYIO CTEPEOCKOIIHUECKYIO
cdororpacuio Hallero CHyTHH-
Ka, — MHOTHEe Jla)Ke He TMOJ0-
speBatoT. [la usroropnenus eé
Hano OBITH XOPOLIO 3HAKOMBIM
¢ OCOOEHHOCTAMH KaIlpH3HBIX
NBHYKEHHH HOYHOrO CBETHJA.

Aeno B Tom, uro Jlyua Puc. 39. Kaxk Jlyna pBuxkercs
OOXOIHT 361:’/1.11}0“ TaK, 4TO 00-  gokpyr 3eman mo cBOEH OpCure.
palilleHa K Hex BC€ BpeMsi OIHOU {(IloppoCHOCTH B TEKCTe.)
¥ TOH K€ cBOeH CTOpPOHOM.

OoGerasi Bokpyr 3emum, JIyHa Bpaigaercss BMECTE C TeM H
BOKpYr cBoeil ocH, npuuéMm o0a [BUKEHHSI 3aBeplIalnTCs
B OJIHH H TOT 3e€ INPOMEXKYTOK BpPEMEHM.

Ha puc. 39 Bbl BHAUTE 3JUIHIC, KOTOPHIK JOJIKEH Ha-
IIAHO n3obpaxaTte opbury JIyHEl. UepTék HaMepeHHO ycu-
JJUBAeT BLITAHYTOCTH JIYHHOIO 3JIiMICa, Ha caMoM JieJie
sKcUeHTpucuTeT JAyHHOH op6uthl 0,005 mnu /5. IlpencraButh
TOYHO Ha MaJIECHBKOM 4epTexe JYHHYIO OpOHTY TakK, YTOOHI
rjas oOTInymji €€ OT Kpyra, HeBO3MOXKHO: IIpH BeJHYIIIe
OoJIbLIOH MOJYOCH JaXKe B HeJbld MeTp MaJjasi osyock Oblsa
61 Kopoue e€ Bcero Ha 1 mm; 3emda orcrossa Obl OT HeHTpA
TONMBKO Ha 5,5 cm. UToOHl Jierue OblJIO MOHATH AaJibHeliiee
oObsicHeHHe, Ha pHCYHKE HauepueH OoJsiee BHITSHYTHII
SJIVTHIIC.
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Wrak, Boo6pasute, 4TO 3/anunc Ha puc. 39 ectb nyTh
JIyHB BOKpyr 3emuan. 3eMJis nomelieHa B Touke O — B ofi-
HOM u3 (OKycoB 3aJJunca. 3akoHel Kemiepa oOTHOcsTCS
He TOJbKO K JBHIXKeHHSIM nJjaHerel BOKpyr CoJsiHna, HO H
K JBHIXXEHHSIM CIIyTHHKOB BOKPYr HEHTpPaJbHBIX IIJIAHET,
B YacTHOCTH K OOpaieHuio Jlynel. CorsacHo BTOpPOMY 3aKOHY
Kenniepa JlyHa 3a 4eTBepTh Mecsila NPOXOAHT TaKOH NYTh
AE, uro maowanb OABCDE pasasercss /s nsomany
anunca, 1. e. mwiomagy MABCD (paseHcTso miomianei
OAE u MAD na HamieM uepTexe NMOATBepIkAaeTcs npubiiu-
3uTeJbHBIM paBeHCTBOM miomaneit MOQ u EQD). Urtak, 3a
yeTBepTh Mecsana JlyHa mpoxoaut nyTte oT A mno E. Bpaile-
Hue ke JIyHbl, Kak u BooOlle BpalleHHE IJaHET, B OTJHYHE
oT uX obpaiueHuss BOkpyr CoJlHIa, MPOUCXOAHT PaBHOMEPHO:
a !4 Mecsia ona noBopauuBaercss popHo Ha 90°. Ilostomy,
Korga JlyHa okaswiBaercs B E, pammyc JlyHbl, oOpaiméHHBIi
K 3emJsie B Touke A, omumer ayry B 90° u Gyner HampabJieH
He K Touke M, a K HekoTOpoll Apyroidl Toukxe, Jepee M, Hero-
nanéxky ot npyroro okyca P ayuuoit opbutsl. OtTOro, 4ro
JIyHa uyTb OTBepHET CcBOE MO OT 3eMHOro HabJsroxaress,
OH CMOXKeT VBHIETb C MpPaBOH CTOPOHHBI Y3KYIO IIOJIOCKY
fipexye HeBHAUMOH eé noJioBunel. B Touxke F JlyHa nokasbl-
BaeT 3eMHOMy Habusopatenio ymxe OoJjee y3KylO IOJOCKY
cBOeil OOBIMHO HEBHAMMOH CTOpPOHBI, notoMy uto yron OFP
meHblie yrsta OEP. B touke G — B <«anoree» OpOHTH —
JIyHa 3aHHMaeT TaKOe K€ TOJIOXKEHHE MO OTHOLUEHHUK)
K 3eMmJse, Kak u B «nepuree» A. Ilpu pnanvHeiitueM cBoéM
IBHKeHuu JIyHa oTBOpauuBaeTcs OT 3eMJIH yiKe B MPOTUBO-
MOJIOXKHYIO CTOPOHY, MOKAa3LiBasl Hallell IJaHeTe APYryro Imo-
JIOCKY CBOell HEBHAHMOH CTOpPOHHI: IOJIOCKA 3Ta CHayaJa
paclupsieTcs, MOToM cyxuBaercsi, u B Touke A JlyHa 3aHu-
MaeT TIPeXKHee IOJIOXKEHHE.,

Mul ybenuniiich, YTO BCJIEACTBHE 3JIJIMIITHUYECKOH (DOPMBI
JYHHOrO IIyTH CHYTHHK Hawl ofOpaméH K 3eMJe He CTpOoro
ONHOH M TOH e CBO€il MOJIOBHHOH. JIyHa HenaMeHHO obpa-
lleHa OAHO# M TOH JKe CTOPOHOH He K 3eMJie, a K APYyromy
¢oKycy cBoell opOuThl. [1Jisi Hac K€ OHa NOKaYHBaeTCs1 OKOJIO
CpenHero moJjioxeHus Hanojaobue BECOB, OTCIOAA H acTPOHO-
MHYECKOe HauMEHOBAaHHE 3TOTO MOKAYUBAHHUS: «JHOpauusa» —
OT JaTuHckoro <JjoBa «libra», osHauaroutero «Bechl». Be-
JMYHHA JuOpauud B KaxKAoH TOYKE H3MEPSIETCSI COOTBET-
CTBYIOLIHM YIJIOM; Hanpumep, B Touke E snubpauusi pasHa
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yrity OEP. HawnGosnbmas BennunHa Jaubpaunn 7°53’, T. e.
noutu 8°.

HMutepecHo npocaenutb 3a TeM, Kak Hapacraer H yOHl-
BaeT yros Jubpanud c nepelBukeHueMm JIyHB no opOHTe.
[ToctaBum B D ocTpHé€ HUPKYJA H OIHILEM AYTY, MPOXOMAfA-
myto yepe3 ¢okycel O u P. OHa nepeceuét opOUTy B TOUKax
B n F. Yrawl OBP u OFP xak prnucaHHbIe PaBHBI ITIOJIOBHHE
neutTpanbHoro yrjia ODP. Otciona BBIBOAKMM, YTO TIPH JIBH-
kenun JIynsol ot A no D qubpauus pactér cHayaJsa GwICTPO,
B TOYKe B jocruraer moJOBHHBI MakcHMAaJbHOH, 3aTeM IIPO-
AoJIXKaeT Hapacratbh MeAJeHHO; Ha nyTtHd ot D go F nubpauus
yOuiBaeT cHayaJsia MemjleHHO, notoM OwicTpo. Ha BTOpOH mM0-
JIOBHHE 3JuHIica JinbOpanusi MEHsIeT CBOIO BEJHUYHHY TEM XKe
TEMIIOM, HO B o00paTHyi0 cTOpoHy. (Beauunna Jsubpauus
B Kax<ZIOH TOYKe OpOUTH! {IPpHOJHU3UTEIBHO IIPOTIOPUHOHAJIBEHA
pacctosiHuio JIyHbl OT OOJIBILIOH OCcH 3JIJIHIICA.)

To nokayupaHue JIyHBl, KOTOpOE MBI ceHyac paccMo-
TpeJu, HasblBaercs JubOpanueit no poJirore. COyTHHK Hall
NoJABEPIKEH emé u Apyroi Jubpauuu — no wupore. Ilnoc-
KOCTb JIYHHOH OpOuThl HaKJIOHEHA K IJIOCKOCTH 3KBAaTOpa
Jlyuel Ha 6'/:°. ITostoMy MBI Buaum JIydy ¢ 3eMyu B OJHHX
cJydasix 4yyTb C iora, B JApPYyrHX — C ceBepa, 3arJsablBas
HEMHOIO B «HEBHAMMYIO®» IOJIOBHHY JIyHBI Yepe3 €€ moJiochI.
Dta subpauud 0 MWHPOTe JocTuraer 6!/:°.

O6bsicHUM Tenepb, KaK MOJb3yeTcs acTpoHOM-(oTorpad
ONMUCAHHBIMH JIETKHMH ITIOKAYHBAHUSIMH JIYHBI OKOJIO CpPEIHEro
MOJIOXKEHUS, YTOOBI MOJYYHTh CTEPEOCKOINIHYECKHE CHHMKH e€.
HuraTenb nOoraablBaeTcsi, BEpPOSITHO, YTO JJISI 3TOr0 Hauo
MOJICTEPEYD JIBA TAKHUX MOJIOXKEHHA JIyHBI, IPH KOTOPBIX B Of-
HOM OHa Oblia OBl MOBEPHYTA IO OTHOLIEHHIO K APYroMy Ha
poctaToynblil yros ). B roukax Au B,Bu C, Cu D u 1. 1.
JlyHa 3aHHMAaETr HacTOJHLKO Pa3JiMyHble IO OTHOLLEHHIO K 3eM-
Jie [OJIOKEeHHSs], YTO CTePEOCKONHYECKHEe CHHMKH BO3MOXKHHI.
Ho snecy nmepen Hamu HOBOE 3aTpynHEHHE: B 3THX TOJIOXKe-
HUSX pa3Huua B Bo3apacTe Jlyawl, 1'/:—2 cyToK, yepecuyp
BeJHKa, TAK YTO ITOJIOCKA JIYHHOH NMOBEPXHOCTH BO3Jle Kpyra
OCcBellleHHSsI Ha OJNHOM CHHMKE y)X€ BBIXONHT H3 TeHH. ITO
JJIS1 CTEPEOCKOIHYECKUX CHHMKOB HEJONYCTHMO (MOJIOCKa
6yner 6necterb, Kak cepeOpsiHasi). BosHuKaeT TpyAHas 3a-
Jlaya: IoacTepeyb OJHHAKOBBIE (aswl JIyHEI, KOTOpBIE OTJIH-
yaloTcsl BeJHYHHOH Jubpauun (1o Aoarore) Tak, 4ToObl Kpyr

1} Jna nosayueHHsl CTepeOCKONHUECKHX CHHUMKOB JOCTATOueH NOBOPOT
JIvau Ha 1° (IToppo6uee 06 3TOM CM. MOIO «3aHHUMATENBHYIO (PH3HKY».)
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OCBCIIEHHS MPOXOAWJ [0 OZHHM H T€M XK€ AETaJsM JIyHHOH
noBepxHocTH. Ho H 3T0ro HepocTaToyHo: B 0OOHX TOJIOXKEHH-
X JOJKHBI OBLITH €I€ OJNMHAKOBLIE JUOpanuu 1Mo mHp OTe€.

Bul BupuTe Tenepb, KaK TPYIHO MOJYUYHTH XOpOLIHe CTe-
peodotorpadun JIyHE, U He yIHBHTECh, Y3HAB, UTO HEpPEIKO
OAMH CHHMOK CTEPEOCKOMNHYECKOH Iaphl pgejlaeTcsl Ha He-
CKOJIBKO JIET I1033Ke JPYroro.

Haur uutatenb €1Ba Jiu CTAHET U3rOTOBJATH JIyHHBIE CTe-
peodororpadpun. Criocob HX 1nosyueHus OOBSICHEH 3/ieCh, KO-
HEYHO, He ¢ IMPaKTHYECKOH UeJblo, a JIHMb LJIS1 TOro, 4ToOHl
paiud Hero paccMOTperb OCOOEHHOCTH JIYHHOrO JBHIKEHHS,
JalUe acTpoHOMaM BO3MOXKHOCTH YBHAETH HeOOJBIIYIO
MOJIOCKY OOBIYHO HEAOCTyNHO#N Habmonaresaild CTOPOHBI Ha-
lwero cnytTHUkKa. biaropaps o6eum JyHHBIM JIHOpauMsM MH
BUAKM, B OOLEM, He IMOJIOBHHY BCeH JIYHHOH MOBEPXHOCTH,
a 599 e€. CoBeplleHHO HENOCTYNHOH HalleMy S3peHHIO
ocraétcs 41%. Kak ycrpoeHa ata yacTb MOBEPXHOCTH JIyHH,
HHKTO HE 3HAET; MOXKHO JIHIIb JOrafblBaThCcH, YTO OHA HUYEM
CYLIIECTBEHHO He OTJIMYaeTcsl OT BUAUMOH. [lesanuch OcTpoyM-
Hbl€ TOMBLITKH, MPOLOJIKUB OOpPaTHO 4YacTH JIYHHBEIX XpeOTOB
H CBETJIbIE IOJIOCH], BHIXOJsIHEe H3 HEBUOHMOH 4YacTH JIyHHI
Ha BHAHMYylO, HabpocaTh rajaTtejJbHO HEKOTOphle MOLPOO-
HOCTH HEZOCTYNHO# HaMm moJoBuHEL. lIpoBeputh nonoGHbule
IOrajiki rnoka HeBO3MOxKHO. 'oBOpHM «roKa» He 6e3 OcHOBa-
HHsl: JaBHO Yyxe paspabateiBaioTesi crnocobul 00JieTeTn
BOKPYr JIyHel Ha 0coO0OM JieraTesIbHOM arapare, MOTYIIEM
IPEOJIOJIETh 3€MHYIO TSXKECTb H ABUraThCs B MEXKIJIAHETHOM
npocTpaHcTBe (cM. MO0 KHHry <«MexiyiaHeTHBIE myTelle-
CTBHS»). Jlo OcylLIecTBJEHHSI 3TOr0 CMEJOro IpearnpHSaTHS
cedyac y»e He Tak naJieko. [10Ka u3BECTHO OJHO: BHICKA3HI-
BaeMasl HepeIKO MbIC/b O cyliecTBOBaHuH arMmochepsl H
BOALI HA 3TOH HEBHAUMOH cTOpoHe JIyHH cOBeplUeHHO
He OO0CHOBaHA U MPOTHBOPEUHUT 3aKOHAM (pU3HKH: eC/u HeT
aTMocthepnsl ¥ BOAE Ha OLHOH cTOpPOHe JIyHBI, TO HE MOXKET
ObITb HX u Ha Japyroii (K 3TOMYy BOIIpOCY MHI €l€ Bep-
HEMcA).

Bropasa JlyHa u ayda JlyHn

B neuatu BpeMsi OT BpPEMeHH IMOABJAIOTCS COOOIIEHHS,
YTO TOMY WMJIH MHOMY HalJjofaTtenio yaaJoch BUAETH BTOPOro
CNyTHHKa 3eMJd, BTOpyio €€ Jlyny. Xorsl nofo0Hule 3asiBJie-
HHS HH pa3y He noJiyyasH IOATBEPIKACHHUS, HHTEPECHO BCE
e OCTaHOBHTBLCH Ha 3TOH TeMe.
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Borpoc o cylllecTBOBaHHH BTOPOro CHYTHHKa 3eMJIR He
HoB. OH wuMeer 3a co0oif MJIMHHYW HcTopHio. IKTO uHTan
poman JKiona BepHa «H3 nymku Ha JIyHy», TOT NOMHHT, BE-
POSITHO, YTO yKe TaM ymnoMuHaetcsl o Bropo# Jlyne. OHa TaK
MaJla H CKOpPOCTb €€ TaK BeJsHKa, 4TO XHUTeJH 3eMJIH HabJIlo-
nath e€ He MmoryT. PpaHuysckuid acTpoHOM IITH, — rOBOPHT
JKionb BepH, — 3anomospus e€ cymecTBOBaHHe W QUpelenn
nepuon e€ obpaiueHuss BOKpyr 3emsd B 3 4. 20 m. Pacerog-
Hie eé oT noBepXxHocTH 3eMyn paBHO 8140 km. JlobGomnwitTHO,
UTO AHIVIKHCKHH XXYpHaJ «3HAHHEY», B cTaTbe 00 acTPOHOMHM
y JKionsi BepHa, cunrtaer cculiikKy Ha Iltu, Kak M camoro I1TH,
[IONPOCTY BEIMBILJIEHHBIMH. HHU B ofHO#N 3HHMKJIONEAHH 00
3TOM acTPOHOMe J[AeHCTBUTEIBbHO He yroMuHaercd. U Bcé-
TakH cooOllleHHe poMaHHCTa He BhIMHILIeHO. JIHpeKTop
Tynyackoit o6cepBatopun Ilte B 50-x romax mpouuioro cro-
JIETHAl JNeHCTBHTEJBbHO OTCTauBaJl CylllecTBOBAHHE BTOPOH
JIyHEl, — MeTeOpHTa ¢ mepuoAoM obpaimeHus B 3 u. 20 M.,
Kpyxaierocsd, npasna, He B 8000, a B 5000 kum ot 3emHoMl
nopepxHocTH. MHeHne 310 pasfenssioch M TOrAa JIHIIbL HEMHO-
THMH acTPOHOMAMH, BIIOCJENCTBHH e OBIJIO COBepILeHHO
3a0RITO.

TeopernueckH B JOMyleHHH CYLIECTBOBAHHSl BTOPOTO,
OueHb MEJIKOro CIYTHHKa 3eMJI4 HEeT HH4Yero IpOTHBOHA-
yuHoro. Ho momoOHoe HeGecHoe Tejd0 HOOMKHO OHWIO O
Hab/onaThcsl HE TOJBKO B TE€ PENKHE MOMEHThI, KOria OHO
NPOXOAMT (KaxyllWMcsl oOpasoM) no JAHCKYy JIyHH HIH
CoJiHua.

Jlaxxe ecnu oHO oOpaiaercs Tak OJHM3KO K 3eMmJe, 4UTO
OO/XKHO MpH KaxJaA0OM o00poTe Morpy¥*artbcsi B LIHPOKYH
3EMHYIO Te€Hb, TO ¥ B TAKOM CJyyae MOXHO ObljIO OBl €ro BH-
JleTb Ha YTPeHHeM W BeuepHeM He(e CHSIOIIMM sIpKOH 3Be3oH
B siyuax CosiHua. beicTpeiM IBHKeHHeM H YacTHIMH BO3Bpa-
LIeHHSIMH 3Be€37la 3Ta npHBJeEKJIa Obl K ceOe BHHMaHHE MHO-
rux Habsopatened. B MOMEHTBI ITOJIHOIO COJTHEYHOro 3aTMe-
nusli BTopas JIyHa TakXe He ycKoJib3Hys& OBl OT B30opa
acTPOHOMOB.

CmoBoM, eciu O6nl 3eMJs peficTBHTEBHO obJsajalia BTO-
DEIM CHYTHHKOM, €ro cijyuyaJjochb Obl Hal/oAaTb JAOBOJIBHO
yacto. Mexny TeM OeccropHBIX HabJONeHH He OBIIO
HH OJILHOTO.

Hapsny ¢ npobGnemoit BTOpoii JIyHBl cTaBHJICA TAKXKe
BOIIPOC O TOM, HeT Jiu y Hamel JIyHBl cBoero Ma/j€HbKOro
CIIYTHHKA — «JIYHBl JIYHBI».
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Ho HenocpencTBeHHO yHmOCTOBEPHTLCS B CYLIECTBOBAHHH
NOAOOHOrO JIYHHOTO CIyTHHKA O4YeHb TPYyOHO. ActpoHOM
MyspTOH BHICKasbiBaer 00 3TOM cielyioliine cOOOpayKeHus:

«Korna JlyHa cBeTHT IOJIHBIM CBETOM, €€ CBET WJIH CBET
CoJiIHIIa He TMO3BOJIAIOT PasjIM4YUTh B COCENCTBE C HEIO OYeHb
MaJieHbKOe TeJ10. TOJIbKO B MOMEHTHI JIYHHHIX 3aTMEHHH CcryT-
HUK JIyHBH Mor Obl ocBematecsi CoJIHICM, B TO BpeMsl Kak
cocenHue ydyacTku Heba Obliu Obl cBOOOLHBI OT BJIMSIHHSI pac-
cestHHOro cmBeta JIyHbl. Takum o6pasom, JHIIb BO BpPeMS
JIYVHHBIX 3aTMEHHII MOXXHO OBbIIO Obl HamEATHCS OTKPHITH
HebosbIlIOe TENO, OOpauiawlteecsd okoao JIyHnl. Takoro pona
HCCJIENOBAHUST YK€ NPOU3BOJWINCH, HO peasyibHBIX pe3yJsbra-
TOB He HaJiu».

[losiemy Ha Jlyne "Her armocoepn?

Bonpoc 3TOT npuHamJeXuT K TEM, KOTOpLIE YSCHSIOTCS,
€c/IM CHauaJsla uX, Tak cKasarthb, nepeBepHyTb. [Ipexne uem
FOBOPHTb O TOM, nouemy JIlyHa He ynepxkuBaer BOKpyr cebs
arMoc¢eph], IOCTABHM BOIIPOC: IIOYEMY yIAEPIKHUBAETCS aTMO-
cepa BOKpyr Hauleil coOcTBeHHO#H mnuaHeTel? BenoMmHum,
YTO BO34YyX, KaK U BCAKHH ras, NpeicTaBlsieT Xaoc He CBsi-
3aHHBEIX MeXAY cO0Oil MOJIEKYJ, CTPEMUTENbHO IBHIKYIIUXCS
B pas/uyHbiXx HanpasjieHusix. CpeaHsis HX CKOPOCTb IIpW
0° — okoJio '/ kM B ceKyHNy (CKOPOCTb pY}KEHHOH mnyJin).
[Touemy e He passieTaroTcsi OHH B MHPOBOE€ NPOCTPAHCTBO?
[To Toil ke npuurHe, N0 KakKOil He yjleTaeT B MHPOBOE IIPO-
CTPAHCTBO u pyxeiiHass nysas. HMcroliuB 3Hepruio cBOEro
JIBUXKEHHSI HA IpeOJioJieHne CHJIBl TSXKECTH, MOJIEKYJIBI ra-
naioT o6patHo Ha 3emsto. BooOpa3surte 6sin3 3eMHOH MMOBEpX-
HOCTH MOJIEKYJly, JIETALLYI0 OTBECHO BBEPX CO CKOPOCTBIO
1/o km B cekyHny. IKak BHICOKO BBEPX MOMKET OHA B3JIETETH?
HerpynHO BBHIYHCAHTB: CKOpPOCTH U, BHICOTA MOABLEMA A #
YCKOPEeHHUe CUJIbl TSXKECTH g CBSI3aHHl cjaeaylouied GopMyJson:

v? = 2giz.

[ToncraBuM BMecTO U ero 3Hauenue — D00 m/cek, BMecTo
g — 10 m/cex?; nmeem

250 000 == 204,

OTKYyla
h=12500 %#=121/y .

Ho ecnum Mosiekysibl Bo3nyxa He MOryT B3JIETaTb BHIILE
12'/2 kM, TO OTKyna 6epyTcsi BO3LyLIHBIE MOJIEKYJIB BbIILE
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aToit rpanunbl? Benb kucaopon, BXomsiniMéi B coctaB Hauieli
atMocepnl, obpasoBancsi 6JM3 3€MHOH [IOBEPXHOCTH (H3
YIAEKHUCJIOr0 ra3a OesiTeNbHOCTbl0 pacteHuil). Kakas e
cuna noaHsa W yhaep:uBaeT uX Ha Boicote 900 M GoJjee
KUJIOMETPOB, rae 6e3yCc/OBHO yCTaHOBJIEHO IPUCYTCTBHE cJle-
noB Bo3nyxa? Pu3MKa [aér 3[ech TOT XK€ OTBET, KaKou
ycauiuany O6bl MBI OT CTATUCTUKA, ecnd OBl CIIPOCUAU €ro:
«CpenHsas IMPONOJIKUTENBbHOCTb UeJoBeyecKod Ku3uu 40 Jser;
oTKyna e oepyrcsi 80-nerHue crapuku?» Bc€ peno B TOWM,
YTO BBIIOJHEHHBIH HaMHU pPacuéT OTHOCUTCSI K CpeJlHeH,
a He peasbHOH MoJiekyJsie. CpenHsisi MOJIeKyaa objapnaer ce-
KYHJIHOH CKOpPOCTbIO B /2 KM, HO peaJibHble MOJEKYJbl BHU-
JKyTcsl OOHM MelJieHHee, npyrue Owvictpee cpenHeil. Ilpasna,
MPOLEHT MOJIEKYJ, CKOPOCTb KOTOPBIX 3aMETHO OTKJIOHSIETCS
CT CpelHel, HeBeJHUK U ObicTpo yOniBaeT ¢ BO3pacTaHUEM Be-
JIMUMHBI 9TOro OTKJoHeHUsl. M3 Bcero uvcaa MOJIeKyJ, 3aKalo-
YaoUMxcss B JaHHOM oO0béMme Kucaopona npu 0°, TOABKO
20% obnanatotr ckopoctbio oT 400 no 500 # B cekyHuy; npu-
ONU3UTENBHO CTOJBKO K€ MOJIEKYJ JIBUIKETCS CO CKOPOCTBbIO
300—400 m/cex, 17% — co ckopoctblo 200—300 m/cex,
9% — co ckopoctblo 600—700 m/cex, 8% ~— co CKOpOCTbIO
700—800 m/cex, 1% — co ckopoctbio 1300—1400 m/cex.
HeGonbumiasi uyacte (MeHblle MWJIJHMOHHOH JIOJIM) MOJIEKYJ]
umeer ckopoctb 3900 m/ceK, a 3Ta CKOpPOCTb J1OCTATOYHA,
yTOoOBl MOJNEKYAbI MOIJIM B3JeTeTb JdxKe Ha BeicoTy 600 xu.
F,
HeiictBurenbHo, 35002 = 20k, otkyna h == 122"2’8000, T. €.
cebille 600 K.

CTanoBUTCSl ITOHSAITHBIM TNPUCYTCTBHE YacTUL, KUCJOpOAa
Ha BBICOTE COTEH KWJIOMETPOB HAaJ 3€MHOH [OBEPXHOCTHIO:
9TO BBITEKaeT H3 (U3MUECKUX CBOUCTB ra3oB. MosekyJinl
KucJjiopona, a3oTa, BONSIHOIO I1apa, YIJIEKHCJOro rasa He
o6napaloT, OOHAKO, CKOPOCTSIMH, KOTOPHIE MO3BOJIWIH Onl UM
COBCEM ITOKMHYTb 3eMHOH wwap. [ss 3TOro Hy*Ha CKOPOCTb
He MeHbule 11 KM B ceKyHy, a MONOOHBIMH CKOPOCTAMHU IpH
HEeBBICOKHX TeMIepaTtypax o6JajaloT TOJbKO eIUHHYHBIC
MOJIEKYAbl Ha3BaHHBIX ra3oB. BoT nouemy 3emJisi Tak IIPOYHO
yVIEPKUBaAET CBOIO aTMocepHylo 00o/0uKy. BeruncaeHo, uto
IJisl MOTEPH IMOJOBHHEL! 3amaca haxe caMmMoro JIErkoro us ra-
30B 3€MHOH arTMocdepbl — BOOOPOAA — OONXKHO  IPOUTH
YyMCcAO JIeT, Bbipaxalolleecss 25 uudpamu. MUNTHOHBI JieT
He BHECYT HHUKAKOIO M3MEHEHUsl B COCTaB U Maccy 3eMHOH
aTMoc(epsl.
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Uro6bl pasbsiCHUTL Tenepb, IoueMy JIyHa He MOXKeT
yIEepKUBaTb BOKPYr cebsi nono6HOMH ke aTMocdeph, ocTaéTca
IlockasaTb HemHoro. Hampsa:kenue cuiibl TsixkecTn Ha JIyHe
B 1lecTb pas cJyabee, ueM Ha 3eMJie; COOTBETCTBEHHO 3TOMY
CKOpOCTb, HeoOxomuMasi IJsl INPEONOJI€HUs] TaM CHJbL Tsl-
JKECTH, TOXKe MeHblle U paBHa Bcero 2360 m/cex. A Tak Kak
CKOPOCTb MOJIEKYJI KUCJIOpPOAAa M a3oTa IpH yMEpeHHOH TeM-
rnepartype MOXKeT IIpeBHILAaTb 3Ty BeJUUYHHY, TO IOHSITHO,
uyto JlyHa nomxHa Obina Obl HelpephIBHO TEPSITh CBOK aTMO-
cepy, eciiu 66l oHa y Heé obpasoBbiBajiack. Korpa yJiety-
yaTcsi HauboJiee OBICTpBIE H3 MOJEKYJ, KPUTHUYECKYIO CKO-
pocTb 1npuobpeTyT HpPyrue MOJIEKyJbl (TAKOBO CJIeACTBHC
3aKOHa paclipefesieHusl CKopocTed MeJy HacTULaMH rasa),
H B MHUDPOBOE MPOCTPAHCTBO OJKHBI 6€3BO3BPATHO YCKOJIb-
3aTb BCE€ HOBBIE M HOBBIE yacTULbl aTMoc(epHOH 06OJOUKH.
[lo vcTeueHUH HOCTATOYHOrO NMPOMEKYTKA BPEMEHH, HUUTOXK-
Horo B mMaciitabe MHUpPO3IaHHUs, Bcs aTMochepa MOKHUHET II0-
BEPXHOCTb CTOJIb ¢J1aGo mpuTsiruBaloulero HebecHoro TeJa.

MoxHO noKa3aTb MaTteMaTHUYecKH, UTO €CJIM CPeHsisl CKO-
poCTb MOJIEKYJl B aTMocepe IJaHeThl [Naxe BTpoe MeHblue
npeneabHoii  (T. e. coctaBasier aasi JIywet 2360 : 3 =
== 790 m/cex), To Takas arMmocdepa HOJKHA HAMNOJOBUHY
paccesiTbCsl B TeUEHHE HECKOJBbKUX Helesb. (¥YCTOHUMBO CO-
XpaHsaTbcsi atMocdepa HebecHOro Tena MOXKeT JHIUb IpH
YCJIOBUM, UTO CPEIHSAs] CKOPOCTb €€ MOJIEKYJ MeHblle OJHOH
USATOH NOJIM OT NpelesIbHOH CKOPOCTH.)

BrickasbiBanach MbICAb — BepHee, MeuTa, — UYTO CO Bpe-
MEHEM, KOrga 3eMHOe YeJOBeUeCTBO TMOCETHT M IOKOPHUT
JIyHy, OHO OKPYKMT €€ HCKyCcCTBEHHOH aTmocdepoii u cue-
JaeT TakuM obpasoM npurofHou nnsi oburanusi. [locne cka-
3aHHOIO UUTATeN0 NOMKHA OBITb siICHA HeCOBITOYHOCTH IO-
Jobuoro npennpusitus. OTcyTcTBHe aTMocdepnl y Hallero
CIIYTHUKA — He CJIYYaHHOCTb, HE Kanp#3 MPHPONBI, a 3aKOHO-
MepHOe CJenCcTBHe (PU3UUYECKUX 3aKOHOB.

[lonsiTHO Takxke, YTO MPUUMHBL, NTO KOTOPHIM HEBO3MOKHO
cyllecTBOBaHUe atMoc(epnl Ha JIyHe, NOJKHBI OGYCJOBJIH-
BaTh €& OTCYTCTBUE BOOOIE Ha BCEX MHUPOBBIX TeNlaX CO CJia-
6bIM Halpsi2KEHUEM CHUJABl TSMKECTH: Ha acTepouaax H Ha
6OMBIIMHCTBE CITYTHUKOB IJjiaHeTt ').

1) B 1948 r. mockoBckuii actporom [O. H. Jlunckuii o6uapyxua ua-
jgHyne Ha JlyHe citenos atmocdepn. OGnias Macca JIiyHHOH aTmocdepbt
cocraBJlisieT He OoNee OAHONl CTOTLICSYHOH AOJIH 3eMHOH atMocdepb!,
(lipum. ped.)
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Pa3mepw ayHHOro mupa

O6 3TOM, KOHEUHO, ¢ MOJIHOH OMNpelesEHHOCTbIO TOBOPSAT
YUCJIOBbIE HNaHHble: BesquuMHa auamerpa Jlyuol (3500 xm),
oBepXHOCTH, 06beéMa. Ho uucsaa, HezaMeHuMBle IpU pac-
yétax, OeCCHVIbHBI JaTb TO HarJsiIHOe TMpeaCTaBJCHUE
O pasMmepax, Kakoro TpebOyer Haue BooOpaxenue. [lo-
Jie3HO OyneT oO6paTUTbCs IJIsl 3TOrO0 K KOHKPETHBIM COINOCTAB-
JIEHHUSIM.

CpaBHUM JyHHBII MaTepuK (Beab JIyHa — CIJIOIHON Ma-
TepHK) C MaTtepukaMu 3emHoro mapa (puc.40). 3to ckaxer

Puc. 40. Pasmepwm JlyHn 1o cpaBHeHuio C Martepukom Esponbl.
(He cnemyer, opmHaxko, 3akiioyaTb, 4r0 MOBEPXHOCTb JYHHOro HIapa
MeHblIe nosepxHoctn Esponnl.)

HaM OoJibllle, HeXeJlM OTBJIEYEHHOE YTBepXKIEHHe, YTO I10Jl-
Hasi MOBEPXHOCTb JIYHHOro 1wmapa B 14 pa3 MeHblle 3eM-
HOil moBepxHOCTH. [lo uyucay KBajpaTHBIX KHJIOMETPOB IIO-
BEDPXHOCTb HAalIero CHNyTHUKA JIHUIb HEMHOTHM MeHblIe
nopepxHocTH ob6eux Amepuk. A Ta yactb JIyHBl, KoTOpas
obpalieHa K 3eMyle 1 NOCTyNHa HalleMy HaGJIIOAEHHIO, TIOYTH
B TOYHOCTH papHa momagu lOxuoil Amepukn,

[

created by lerkom for rutracker.org 30/05/2014




UroObl cresaTh HaMJISIHBEIME pasMephbl JIYHHBIX «MOpeii»
MO CPaBHEHHIO C 3€MHBIMH, 31ech (pHc. 41) Ha kaprty Jlynnl
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Puc. 41. 3emHble Mops M0 CpasHeHUIO C NYHHbIMH, Y@

CKoe Mops, NepeHc(€HHble Ha J]

pHoe u Kacnuii-
nblLie BCCX 1

yHY, 6 661 TaM 6o

yH-
Mope

yeHol: I — Mope O7nakos, 2 —

(Iln pamun o6o3Ha
Banawnoctn, 3— Mope Ilapos, 4— Mope SlcHocTh.)

HblX MoOpe#.

-

Kacnu

EpHOro H
, UTO JIYHHBIE «MOPsi» He OCOOEHHO

ypel U

HaJIOXKEHbI B TOM 3Ke Macuitabe KOHT

Cpasy BHIHO
XOT M 3aHHUMAIOT 3aMETHYIO0 YacTb AucKa. Mope

H.

CKOro Mope
y

BEJIMKH
[5}
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SIcrocth, Hanpumep (170000 xM2?), npubausHuTeabHO B 21/
pasa MeHblile Kacnuiickoro.

3aro cpeiau KoJblieBHIX rop JIyHBl HMeOTCs MNMOAJHHHBIE
FMraHThl, Kakux HeT Ha 3emJe. Hanpumep, kpyrosoii BaJ
ropel ['puMajbiu OXBaTbIBAeT MOBEPXHOCThb, OOJIbLIYIO, He-
X)enu miowanb baiikanbckoro osepa. BHyTpu 3Toil rophl
MOIJI0O OBl LEJHKOM IOMEeCTUTbCSI HeOOoJblloe ToCyLapcTBo,
HanpuMep benbrusi uan llBeiinapus.

JlyHHble neiizawu

dotorpadun JIyHHO# TNOBEPXHOCTH BOCHPOU3BOASITCS B
KHHTax TakK 4acTo, UYTO BUJ XapaKTEPHBIX OCOOEHHOCTEH JIYH-
HOro peJsibepa — KoJblieBHIX rop (puc. 42), «UHUPKOB» —

Puc. 42. Tunnunbie KoavlleBbie ropsl JIyHbl.

3HaKOM, BepOSITHO, KaXIOMy H3 HaluxX uyHtarteseil. Bos-
MOXKHO, UYTO HHBble HabJiofasd JiyHHble TOpEl U B HeboJb-
myto TpyOy; ImJs 3TOoro gocraroyHa tpyba ¢ OOBEKTH-
BOM B 3 CM.

Ho uu dororpaduu, Hu HaOJIOAeHUS B TeJECKOI He JalOT
peacTaB/eHHsT O TOM, KakOi KasaJsachb Obl JyHHasl INOBepX-
ilocTh Habmonarento Ha camoi Jlyne. Cros Henocpen-
CTBEHHO BO3Jle JYHHBIX rop, Hab.Jiofaresb BHIEJ OBl HX
B MHOM IepcleKTHBe, ueM B Tesieckoll. OJHO geJsio paccMaTpH-

[
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BaThb npenmer ¢ Goablioil BHICOTE! M COBCEM HHOE — cOOKY
B6au3u. IlokakeM Ha HeCKOJbKHX MpuMepax, B 4éM IMpo-
ABJsieTcs: 3To pasauumne. ['opa 2DpartocdheH mpencraBasieTcs
c 3eMau B BUMe KOJIbLIEBOro Bajia ¢ MUKOM BHYTpH. B Tene-
CKOIl OHA BBIPHCOBHIBAETCH pesbeHO H pe3ko 6saaronaps
YETKHUM, Hepa3MBITBIM TeHsiM. BarJisiHuTe, oqHaKo, Ha e€ mpo-
¢bunb (puc. 43): BBl BUOMTE, YTO MO CPABHEHUIO ¢ OMPOMHBIM
NONepeyHuKoM HUpKa — 60 Km — BBICOTA BaJjia U BHYTPEH-
HEro KOHYyCa OYeHb MaJa; OTJONOCTh CKJIOHOB elé Oosee
CKpaguiBaeT UX BBHICOTY.

20 40 60 KM

Puc. 43. [Ipodpunp Gonbuio#t koapueBO# rophl.

Boo6pasute cebst Tenepb GpoasiiiuM BHYTPHU 3TOr0 LMPKa
U NMOMHUTE, YTO MOMEepeyHUK ero paseH paccTosinyio ot Jla-
IIO3KCKOro osepa no ®PuHckoro 3aauBa. EnBa nu yJjoBUTe BHI
TOra KoJbleobpasHylo QopMy Bajla; K TOMY e BBITYKIOCTh
[IOUBB! CKPOET OT BAC ero HUXKHIOKW YacTb, TaK KaK JIYHHBLA
rOPU3OHT BOBOE TECHEe 3€MHOI0 (COOTBETCTBEHHO BYETBEPO
MeHbllleMy IuameTpy JyHHOro mapa). Ha 3emne uesobek
CpenHero pocra, CTOsl Ha POBHOH MECTHOCTH, MOIKEeT BUIETL
BOKpyr cebsi He pnajiee 5 kM. DTO BHITeKaeT U3 (GOpPMYJibl
[aJIbHOCTH FOpHU30HTA ')

D = y/2Rh,

rne D — nanvrHocTh B KM, h — BrIcOTa ryiasa B kM, R — pa-
IHYC TIJIAHETHI B KM.

[loncraBus B Heé naHHble I 3eMyad U 1as  JIyHwi,
y3HaéM, YTO IJIs YesJOBeKa CPelHEro pocTa AajibHOCTh TOpH-
30HTA

Kakas KapTuHa npencTtabuJiach 66 Ha6JI00aTeN 10 BHYTPH
OoMbLIOro JIiyHHOro LMpPKa, nokaswBaer puc. 44. (Jlangmadt

. 1) O BuUHCAEHHM [NAJNbLHOCTH TFOPH3OHTA CM. MOK «3aHHMareabHYIO
reOMeTpHIO®», MaBy «l e HeCO € 3eMJCK CXOASITCAS.
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H3obpaxén nas apyroro OoOJbLIOro IHPKa — Apxumena.)
Henpappa nu: obluvpHas paBHHMHA C LIEMbIO XOJIMOB Ha rOpH-
30HTE MaJIO MOX0XKa Ha TO, YTO OOBIYHO MPENCTaBJST cebe
IpH CJIOBAX «JIYHHBIH LHPK»?

OuyTHBLIKNCH MO APYTYyIO CTOPOHY BaJja, BHE LHpKa, Ha-
6Jroatesb TakKe yBHies Obl He TO, uTo Ooxupaetr. Hapyx-
HBIH CKaT KOJIbIeBOH ropul (cp. puc. 43) nomHUMaeTcsl CTOJIb
OTJIOrO, YTO NYTHHKY OHA BOBCE He NpeNCTaBUTCS TOpPOH,
a rJlaBHOe, OH He cMoxeT yOeNUTbCs, YTO BHAMMAsT UM XOJI-
MHCTasi Trpsifa ecTb KoJblleBasg ropa, HMemolias Kpyriayo

Puc. 44. Kakyro kaptuHy yeugen 6w Habaronarteib, nomeidHHbil
B ueHTpe 6Goabuiofi koabuesol ropn Ha Jlye.

KoTJIoBHHY. Jlsis aToro npuuércsa nepebpartbcsi yepes ee rpe-
Oedb, Ja U TyT, KaK Mbl yxXe OODBSICHUJH, JyHHOTO aJbIlH-
HHCTa He OXKHJaeT HUYero npuMeyaTesbHOTO.

KpoMe OrpoMHEIX KOJIbLIEBHIX JIYHHBIX rop, Ha JIyHe
MMeeTCsl, NpaBla, U MHOXECTBO MEJKHUX IHPKOB, KOTODHIE
JIETKO OXBaTHTb B30POM, Ja)e CTOsI B HENOCPEeACTBEHHOH
6su3sn. Ho BhicoTa X HMYTOXKHA; HalOJonaresb eaBa Ju Oy-
JeT 3Jechb MnopaxkéH uyem-au6o HeoOblYaHHBIM. 3aTO JyHHBIE
ropHele Xpe6TH!, Hocsiiie Ha3BaHue 3eMHbIX rop: Asbnbl, Kas-
Ka3, AneHHUHBl U T. 1., CONIEPHUYAIOT C 3eMHBIMH [0 BBHICOTE
u pocruratlotr 7—8 km. Ha cpaBHUTeNbHO MaJsieHbKoH JlyHe
OHHM BHITJISIASIT BeCbMa BHYLIUTEJBHO.

OrcyrcrBue armoctepnl Ha JlyHe W cBsizaHHasi C 3TUM
pPEe3KOCTb TEeHeH Co3[aloT npu HabJodeHUH B TpyOy Jit06o-
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NMBITHYIO WJIIO3HIO: MaJieHluhe HEePOBHOCTH TIOUBHI YCHJIH-
BAlOTCSl M IPEACTaBJSAIOTCS BecbMa penbedHbIMU. [Tosoxure
[IOJIOBUHY TOPOLUMHBI BBIMYKJIOCTBIO BBepX. Besamnka au ona?
A nocmorpuTre, Kakyw [JIMHHYIO TeHb OHa oOTOpachiBaer
(puc. 45). Ilpu 6okoBOM OCBe-

(LI | HleHUd Ha JIyHe TeHb OBbIBaeT
B 20 pa3 6oJiblle BBICOTHl TOTO

Puc. 45. IlosoBuHa ropouwmHb Te/1a, KOTOpoe ec 0T6packiBaer,
or6pacsiBaeT npun Kocom ocpe- ¥ ITO COCTIYKHJIO aCTPOHOMAM
EHNN IJAMHHYIO TEHbD. Xopolyw cayx0y: OJsaropaps
JJIMHHBIM TeHSIM MOXKHO Ha0J110-

IaTb B TeJiecKon Ha JIyHe npeaMersl BhicoToll B 30 m. Ho To
’Ke OOCTOATENIbCTBO 3aCTaBJisIeT HAC IPeyBeJHYUBaTb HEPOB-
HOCTH JiyHHOH nouBHl. I'opa Iluko, Hanpumep, Tak pe3ko 006-
PHCOBBIBAEeTCSl B TEJECKOIl, YTO HEBOJIbHO NpeACTaBJsiellb eé
cebe B BUIe OCTPOH W KpyTo# cKaJsbl (puc. 46). Tak eé u

Puc. 46. I'opa Iluko kaxeTcsi B Teldeckomn KpyToit U ocTpoil.

nzolOpaxaJsu B npexHee Bpems. Ho, Habsmonas eé ¢ JyHHo#
IIOBEPXHOCTH, BB YBHIEJH Obl COBCEM HMHYK KapTHHY, — TO,
4TO H300paxKeHo Ha puc. 47. :

3aTto Apyrue oco6eHHOCTH JyHHOro penbeda HaMHu, Hao6o-
port, HelooueHuBarTcsi. B teneckon Ml HabJsionaeM Ha Io-
BepXHOCTH JIyHBl TOHKHe, e€[Ba 3aMeTHble TpPELIMHbl, U HaMm
Kaxercsl, YTO OHM He MOTyT HrpaTh CYLIECTBEHHOH poJid
B JyHHOM nei3axe. Ho mepeHecéHHble Ha IMOBEPXHOCTb Ha-
Iero CIyTHUKA, Mbl yBUIEJAH Obl B 3THUX MeCTax y CBOHUX HOT
riyOoKyl0 4EpHyHO MpornacTb, MPOCTHPAIOULYIOCS [1aJeKo 3a

(L]
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ropu3onT. Eme mpumep. Ha JlyHe ectb Tak HasbiBaeMas
«IIpsimasi cTeHa» — OTBECHBIH yCTym, NMPOpPE3bIBAIOLIHUU OLHY

Puc. 47. HaGawopatenro Ha AyHHOH mMoBepXHOCTH ropa I[Tuko mo-
Ka3anacb Obl OTJI0rOM.

U3 eé paBHMH. Buns 3ty creHy Ha Kapte (puc. 48), Ml 3a-
6niBaeM, uTo oHa uMeeT 300 M BBICOTHI; HAXOIfICh Y OCHOBA-
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Puc. 48. Tak HaswiBaemas «IIpsmasn
cTeHa» Ha JlyHe (Bum B Teixeckon).

HHSl CTEHbl, Mbl ObIM OBl TMOJAABJIEHH €€ TI'PaHINO3HOCTBHIO.
Ha puc. 49 xynoXKHHK NONBITAJCS H300pa3HUTh 3TY OTBECHYIO
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CTeHy, BUAUMYIO CHU3Y: €€ KOHel| TepsieTCsl rie-To 3a ropu-
30HTOM: Belb oHa TsiHeTcss HA 100 xm! ToyHO Tak 3Ke U TOH-

i e’*f'* A i
- 2 ..ha- =~ -.:3;—.3

Puc. 49. Kakoit nomxHa kasatbcs «IIpsmas crena» Ha6amo-
jarento, Haxogpswmemycs 61u3 e€ OCHOBaHMS.

Puc. 50. OnHa u3 nyHHBIX «TpeuiuH», HabaoaaeMas B HeMOCpeNCTBEH-
HOM 6nu30cru

KHe TPEILUUHEI, pa3jiuaeMble B CHJbHBIH TeJEeCKON Ha JIYHHOM

NMOBEPXHOCTH, NOJKHBI B HAType MNpPEeICTaBJsiTh OrPOMHBIC
npoBaJsisl (puc. 950),
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Jlyuuoe ueGo

YeépHub# HeOOCBOA

Ecau Onl 2kuteab 3emMJiH MOr OUyTHThCS Ha JIyHe, BHHMa-
HHE €ero MNpPHUBJIEKJHU OBl mpeXxne APYruxX TPU HeOObIYaHHBIX
00CTOATEILCTBA.

Cpasy xe 6pocuJicsi 66l B rj1a3a CTPAHHBIH UBET THEBHOIO
Heba nHa JIyHe: BMecTO NPHUBBIYHOrO rosyboro Kymosa pac-
CTHJAJICST OBl COBEPHIEHHO Y€PHBIH HeBOCBOH, YCESHHBIN —
npu sipkoM cusinnu CoJHua! — MHOXeCTBOM 3BE€3f, UYETKO
BBIIEJISIIOIMXCS, HO cOBepHleHHO He Mepualtoumx. Ilpuunna
TOro SIBJIEHUSI 3aKJIOUAaeTCsl B OTCYyTCTBUM Ha JlyHe aTmo-
cepsl.

«I'ony6oii cBon sicHoro # uucroro He6a, — ropoput Piaam-
MapHOH CBOHCTBEHHBIM €My >XHBOIMHCHBIM $I3BIKOM, — HEXX-
HBII pyMSsiHel] 30Pb, BEJHUYECTBEHHOE 3apEBO BEUEPHUX CY-
MepexK, Yapymrilas KpacoTa NyCTblHb, TYMAHHAs NaJb IMOJEH
" JIyrOB, H BBl, 3€pPKajbHble BOIALl O3€p, HU3LApEBJIe OTPaxkalo-
e B cebe nasiekue JasypHole HeOeca, BMelLAlolNe Leaylo
OecKOHEUYHOCTh B CBOHX TIJlyOHHaX, — Bamle CyL(eCTBOBaHUE
U BCSI KpPacoTa Balla 3aBUCAT HCKJIOYHUTEJBHO JIMLIL OT TOU
JE€rkoil 00OO0JOUYKH, KOTOpasi MPOCTUPAETCH Haj 3€MHBIM HIa-
poMm. be3 He€ HH OAHOH H3 ITUX KAPTHH, HU ONHOHN H3 3THX
NBIIIHBIX KPacoK He cylectBoBalio Onl. BMecto JiasypHo-
rosiyboro HebGa Bac Okpyxano Onl OecripenesibHoe YEpHOE
NPOCTPAHCTBO; BMECTO BEJIUUECTBEHHBIX BOCXONOB W 32KATOB
Connua gHu pesko, 6e3 nepexonoB, CMEHANHUCH OBl HOYaMu
H HOYW — AHSIMH. BMecTO HeXXHoro mnoaycpera, UHapsiliero
BCIONlYy, Kyla IpsIMO He IONAanaloT OCJENHUTEJbHBIE JYUH
Connua, sipkuil cser ObW1 OB JIMHIL B MeCTaX, IPAMO 03apEéH-
HbIX JHEBHBIM CBETHJIOM, a BO BCEX OCTAJbHBIX laphnia Ol
rycTasi TEHbY.

JIocTaTOUHO HEKOTOPOro paspexeHusi atMocepnl, YToOh
rosiyboil uBer Heb6a 3ameTHO noteMHes. KoMaHna Tparmuecku
norubuiero coBeTckoro crparocrara «(coaBHaXHM» Ha Bbl-
core 21 xku Bupesa Han coboil moytn uépHoe Hebo. Paura-
CTHUECKasl KapTHHA OCBelleHHsi NpUpoabl, HapHUCOBaHHAaA
B IPHUBEAEHHOM OTPBIBKE, IOJHOCTBIO OCYILECTBJISICTCH
Ha JlyHe: uépHoe HebO, OTCYTCTBHE 30Pb U CyMepeK, GCJEIH-
TeJbHasl SIPKOCTh OCBEILEHHBEIX MECT M CTOJb K€ pe3Kasi, Oe3
TI0JIYTOHOB, I'yCTOTa TEHEH.
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3eMass Ha Hebe JlyHH

Bropast pocronpuMeuaTesbHOCTh Ha JIyHe — BHCSILIHS
B Hebe OrpoMHbIfi AuCK 3emJyd. [lyTellleCTBEHHHUKY ITOKa-
KEeTCS CTPaHHBIM, UTO TOT 3€MHOM LIap, KOTOPHIl NPH OTJETC
Ha JIyHy Obl1 OCTaB/e€H BHHU 3y, HEOXHAAHHO OUYTHJCA
3eCb BBepXY.

Bo BceneHHOH HET OJHOTO JJISl BCEX MHPOB BEpXa W HHU3AQ,
W Bac He JOJXKHO yAHBJSITH, UTO, OCTaBHB 3&MJIO BHHU3Y, BHI
vBUneau Onl €€ BBEPXy, Haxousch Ha JIyHe.

Bucsituuii B 1yHHOM HebGe OHUCK 3eMJu OrPOMEH: nmonepeu-
HHK €ro npuOJH3UTeJbHO BUETBEPO OO0Jibllle MONEpeYHHKa
3HAKOMOI'O HaM JIYyHHOTO JMCcKa Ha 3eMHOM Hebe. ITo — Tpe-
THR nopaxarollHi (PakT, KOTOPBIH OXHaaeT JIyHHOTO IyTe-
1ecTBeHHUKa. EcJii B JiyHHBIE HOYM JiaHj1uadTel Hallu Jo-
CTaTOYHO XOPOLUO OCBelleHbl, TO HOYM Ha JlyHe mpu Jyuax
noanoli 3emJu ¢ AHCKOM, B 14 pa3s OOJBIINM JIYHHOTO,
JOMKHEI OBITh HeOOBIYallHO CBETABL. JIPKOCTH CBeTWJ1a 3aBH-
CHT HE TOJIBKO OT €ro AuaMeTpa, HO U OT OTpaxKaTe/bHOil
CrIOCOOHOCTH €ro NOBepXHOCTH. B 3TOM OTHOLIEHWH 3eMHaf
MMOBEPXHOCTh B 11I€CTh pa3 IPEBOCXOJHUT JIYHHYIO '); mostomy
CBET MOJIHOU 3eMJIU JIoJ12KeH ocBellath JIyHy pas B 90 cunb-
Hee, UeM MOJIHBI Mecsil] ocBellaeT 3eMJI0. B «3eMHble HOUHY
na JlyHe MOXHO OblIO OBl YUTaTh MeJIKYyIO NeuaTh. OcBelue-
HHUe JYHHOH MOYBBI 3eMJIEH HacTONBKO SIPKO, YTO MO3BOJSET
HaM ¢ paccrositusi 400 000 xk» pa3nuYaTh HOUHYIO YacTh JIYH-
HOrO 11apa B BHAE HESICHOT'O MePLIaHHUsi BHYTPU Y3KOro cepna;
OHO HOCHT Ha3BaHHe «IeneqbHOro csera» Jlyuel. BooOpasure
90 nmoJsIHBIX JIYH, JBIOLUUX ¢ HeGa CBOK CBeT, Aa NPUMHTE ele
BO BHUMaHHe OTCYTCTBHE Ha HallleM CHYTHHKe aTtMoc(epHl,
norJiolaruleil yacTh CBeTa, U BBl MOJYUHTE HEKOTOpPOE Ipea-
cTaBJieHHe O (heepUueCKON KapTHHe JIYHHLIX Iel3axKel, 3aJu-
THIX CPEIM HOYH CHUSIHUEM IMOJHOH 3eMJIH.

Mor nm 66l NyHHBIH Ha6JI0jlaTeb pas3/aHiaTh Ha 3€MHOM
JUCKE OuepTaHHsi MaTepUKOB H OKeaHoB? PacnpocrpaHeHo
oln6ouHoe MHeHHe, OyaTo 3eMusi B Hede JIyHBI mpeacra-

1)} JlynHas mouBa, Cle[OBAaTENbHO, BOBCe He Oenasi, Kak OOBIYHO Y-
MawT, a cKopee TéMHas. JTO He MPOTHBOPEYHT TOMYy (DaKTy, UTO OHA
cusier 6esibiM cBeToM, «CONHEUHBIH CBET, OTPAXKEHHBIH fa)xKe OT YEPHOro
npeamera, ocraércs Genbim. Ecnu 6n1 JIyna Ovina ometa B camblil u€pHBIi
Gapxatr, OHa BCE-TaKH KpacoBalack Obl Ha Hefe KaK CepeOpHCTHIM
JUCKy, — nuineT THHAaNb B cBoell Kuure ¢ cpete. CrnocoGHOCTb JYHHOI
MOUBHl pacCerBaTh 03aPSIIOINHE €€ COMHEYHBIE JIYYd B CpellHEM ONMHAKOBa
C pacceMBaloImEeil CroCOOHOCTBIO TEMHBIX BYJNKaHHYECKHX MOpOL,
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BJISIET HEUTO IOXOXKee Ha HIKOJbHHIM riobyc. Tak eé u uso-
OparkaloT XyNOXHHUKH, KOrga UM IPUXONUTCS PHCOBATh 3€M-
HO¥ HIap B MHPOBOM IIPOCTPAHCTBE: C KOHTYpaMH MaTe€PHKOB,
CO CHEeXHOU HIanKo# B NOJISIPHBIX 00J1acTsIX W T. I. MOAPOO-
HOCTSIMH. Bcé 3T0 Hamo oTHecTH K obGjactu ¢anrasun. Ha
3€MHOM Ilape IpH HaOJIOAEeHWH U3BHE HeJIb3si Pas3JIMYaTh
TaKux nperaJsiedl. He roBopsi yxxe 06 obJsiakax, oOBIYHO 3aCTH-
JIaIOLIMX [OJIOBHHY 3€MHOH IOBEPXHOCTH, caMa aTMmocgpepa
Halla CHJbHO pacCeHBAae€T COJIHEUHBIE JIYUH; IO3TOMY 3eMJIs
IIOJI>KHa& Ka3aThCsl CTOJb XK€ SIPKOW M CTOJIb K€ HeIpOHHIlae-
MOHM IJs1 B3opa, Kak BeHepa. HMccnepnoBaBilinii 3TOT BOIPOC
nyJIKoBCKUH actpoHoM I'. A. TuxoB nuiier:

«CmoTpsi Ha 3eMJil0 U3 NPOCTPAHCTBa, MBI yBHAEJIH OHI
IVCK LBe€Ta CHJbHO OeJiecoBaToro He6Ga U enBa JIH pasJIHInuJIH
OBl KaKue-JInbo mogpOGHOCTH caMOU moBepXHOCTH. I'poman-
Hasli yacTh Hanaiollero Ha 3eMJII0 COJIHEYHOrO CBeTa YycIle-
BaeT pPaccesiTbcsi B NPOCTPaAHCTBE aTMoc(depoll M BCEeMH ee€
IIpHMECSIMH paHblle, YeM JOWAET N0 IIOBEPXHOCTH CaMoH
3eMsin. A TO, UTO OTpaxaeTcsi caMol0 IMOBEPXHOCThIO, ycIeeT
ONSATh-TAKH CHJILHO OCJa6eTh BCJEACTBHE HOBOIO PacCesiHus
B aTMocdepe».

Htak, B To BpeMsi KakK JIyHa OTUETJIMBO IOKasklBaeT HaM
BCe NMOAPOOHOCTH CBOEH MOBEPXHOCTH, 3€MJISI CKPHIBAE€T CBOR
Juuo ot JIyHEl, na W OT BCEeH BCEJEHHOH INOX CHUSIIOIIUM I1O-
KPBIB4JIOM aTMocC(epHhl.

Ho He TONBKO 3THM OTJIMYAETCsl JIYHHOE HOYHOE CBETHJIO
or 3emHoro. Ha Hamem Hebe Mecsill BOCXOIUT U 3aXOHUT,
OITHCHIBasl CBOII MyTh BMECTE CO 3BE3AHBIM KynoJioM. Ha JiyH-
HOM Hebe 3eMJisi TaKOro ABHKEHHsI He coBepulaer. OHa He
BOCXOJIUT TaM W He 3aXOIHUT, He NPHHHUMAaeT y4acTHsl B CTPOH-
HOM, Upe3BHIUAaWHO Me[JIeHHOM IlecTBUH 3BE3n. [lToutu He-
IIOABUXKHO BHCHUT OHa Ha Hebe, 3aHKMasi AJs Ka»Xaoro
nyHkra JIyHel omnpene/iCHHOe IIOJIOXKEHHe, B TO BpeMsl KakK
3BE3IHI MEJIEHHO CKOJBb3SAT NO3aau Heeé. 1o —
CJECTBHE yXK€ PAacCMOTPEHHOU HaMH OCOOEHHOCTH JIYHHOrO
IBHXXKEHHS, COCTOsIlIEeN B TOM, 4TO JlyHa oOpalueHa K 3eMJe
BCerfa ONHOHM M TOH XK€ 4YacThI0 CBOEH IoBepxHOCTH. [lia
JIyHHOro HabJiionartesiss 3eMJisi MOYTH HENOJBHXKHO BHCHT HA
HebGecHoM cBone. Ecnn 3eMisi CTOUT B 3€eHHUTE Kakoro-HHbynhb
JIYHHOrO KpaTepa, TO OHa HHUKOraa He IOKHIAAeT CBOEro 3e-
HUTHOTO noJioxkeHusi. Ecin ¢ Kakoro-HMOynb IyHKTa OHa
BHIHa Ha TIOPHU3OHTE, OHa BEYHO OCTAETCS HA TrOPHU3OHTE
9TOro MecTta. 1oJIbKO JIyHHBIE JIMOpanuu, O KOTOPBIX MBI yXKe
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becenoBaJsii, HECKOJIbKO HapyumaiorT 3Ty HeNOIBHUXKHOCTD.
3Bé3gHoe HebO coBepllaeT MO3aAd 3€MHOro JHCKa CBOE Me-
JeHHoe, B 271/3 Hammx cyTok, BpauleHue, CoJiHIEe OOXOOUT
He6o B 29!/, CyTOK, myaHETHl COBepILUAIOT MONOOHbBIE XKe JBH-
>)KeHHs, U JHIIb OAHA 3eMJsl MOYTH HEMNOJBHUXKHO MOKOHTCS
Ha 4épHOM HeOe.

Ho ocraBasice Ha ogHOM MecTte, 3emJisi OLICTPO, B 24 yaca,
Bpauiaercsi BOKPYr cBOeil ocH, U ecJiu OBl Halla atMmocgepa
Obljla mpo3pauHa, 3eMJs Morja Obl CJAYXKUTb AJs OydylUiuX
maccaKHpOB MeKIIJIaHEeTHBIX KopabJieil ynoOHeluMu Hebec-
HBIMH yacaMu. Kpome Toro, 3eMsisi UMeeT Takue xKe ¢assl,
Kakue nokasbiBaeT JIyHa Ha Hallem Hebe. 3HAUMWT, HALl MUP

Puc. 51. «Hososenmane» Ha Hebe JlyHnl UYEpHuil mnck 3eman
BUJAEH B OKPYXEHHH APKOi KaiiMbl U3 cusouleid 3eMHOI arMocC@gephl.

He Bcerza cusieT Ha JyHHOM HebOe MOJIHBIM JUCKOM: OH IIO-
sIBJISIETCSI TO B BUOE MOJyKpyra, TO B BUIe cepmna, 6oJjee UJH
MeHee y3KOro, TO B BHUJE HENOJHOro Kpyra, CMOTps MO TOMY,
Kakasi yacTb o3apéHHoH CoJHueMm MNOJIOBHHBEI 3eMJu obpa-
meHa K JlyHe. HaueptuB B3anmHoe pacrnoJioxeHue COJIHLA,
3emau u JIyHbl, BBl Jierko y6eaurtech, uto 3emissi U Jly-
Ha JOJIXKHBI MOKa3blBaTb APYr APYTY N POTHBOIMOJO XK-
Hble (asml.

IKorna MBI HabJjlomaeM HOBOJIYHHe, JYHHBIH HabJtona-
TeJb JIOJIKEeH BUJAEThb MOJHBIH JUCK 3eMJH — «IOJHO3eMJINEY;
HamnpoOTHB, KOTa y Hac MOJIHOJNYHHe, Ha JIyHe «HOBO3eMJne»
(puc. 51). Korma MBI BUAMM y3KUH ceprl MOJIOLOro Mecsua,
c JIyHbl MOXHO OblLIO OBl J1000OBaTbcss 3eMJEH Ha yulepOe,
MpUUYéM IO MOJIHOrO NHMCKa He XeaTaeT KakK pas TakKoro cepa,
KaKoii IOKa3blBaeT HaM B 5TOT MoMeHT JlyHa. Bnpouew,
(baspl 3eMJH OuepueHBl He TaK pe3KOo, KakK JyHHBle: 3eMHas
aTMocepa pasMblBaeT rpaHHUlly CBeTa, CO3MAET TOT I[OCTe-
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fIEHHBIH Mepexo] OT AHS K HOYM U oOpaTHO, KOTOPBHIH MBI HA
3eMJjie HabJilonaeM B BHJE CyMepex.

Ilpyroe otsinune 3eMHBIX (pa3 OT JIYHHBIX COCTOUT B CJie-
nytomem. Ha 3emsie MBI HUKOrZa He BHIAUM JIyHY B caMbld
MOMEHT HOBOJIYHHSI. XOTsl OHA OOBIYHO CTOUT MPHU 5TOM BBHILLE
i HuKe CosiHa (uHorza Ha 8°, T. e. Ha 10 cBoux nonepeu-
HHKOB), TaK 4YTO Y3KHil, 03apéHHbll CoJIHIEM Kpal JIyHHOrO
[apa Mor Obl OBITb BUAEH, — OH BCE K€ He[OCTYyIleH HalleMy
3peHuto: Ousieck CoJiHL@ MOrJolllaeT CKPOMHOE CHSIHHE ce-
pebpsiHol HUTH HOBOU JIyHbl. MBI 3ameuaeMm HOBYyIO JIyHY
OOBIYHO JIMIIb B BO3pAaCTe ABYX
CyTOK, KOrma OHa YyclieBaer
OTOUTH Ha [OCTAaTOYHOE pac-
crosiiue ot CoJiHlla, W JIHIUb
B PeIKHUX cJaydasiX (BECHOH) —
B Bo3pacTe onHux cyTok. He
TO OblBaeT INpPH HaOJIIOAEHUHU
«HOBO3eMJIUsI» € JIyHBI: Tam
HeT artmocdeprl, pacceHuBaio-
el COJIHeUHble JIYUH U co3Ma-
IOlllell BOKPYr [IHEBHOr"D CBe-
TUJ1a CUSIIOLLUNA OpeoJi. 3BE3AbI
U IJIAHETHl He TepsIloTCH TaMm
B ay4yax CoJiHIa, a 4ETKO BBI-
LeJisloTCs Ha Hebe B Henocpen- Puc. 52. «Mosoaas» 3emas Ha
CTBEHHOM cocelcTBe ¢ HHM. HeGe JlyHul. Bean#t Kpyxok nox
[Tostomy, Korna 3emJisi oKasbl- 3eMHBM cepnoM — CouHue.
BaeTcs He npsimo nepen CouiH-
neMm (T. e. He B MOMEHTHI 3aTMEHHH), a HECKOJIbKO BBHILIE
HJIM HHUXKE ero, OHa Bcerga BWAHAa Ha YEPHOM, yCESTHHOM
3B€3naMH Hebe Hallero CHOYTHHKa B (OopMe TOHKOro <epna
c poramu, obpawénHeiMu ot CosnHpna (puc. 52). Ilo mepe
orxona 3emsu BJeBo oT CoJsHua cepn CJAOBHO NepeKaThl-
BaeTcsi BJIEBO.

sIBJIeHHe, COOTBETCTBYIOLLlee Ceilyac OMNHCAHHOMY, MOXKHO
BULETb, HaOJonasi JIyHy B HeOoJblIYyIO TPYOY: B MOJHOJYHHUE
JHMCK HOYHOIO CBETHJIA He yCMaTpPHBAETCsl HAaMH B BHJE IOJI-
HOro Kpyra; Tak Kak ueHTpbl JIyHbl u CoJiHUIA He JexaT Ha
OJLHOH MPSAMOH C rsaa3zoM HabJwopaTessi, TO Ha JYHHOM IHCKE
He XBaTaeT y3KOro cepria, KOTOpPbId TEMHOH IMOJOCKOH CKOJIb-
3UT OJIM3 Kpasi OCBELIEHHOro IHMCKa BJEBO IO Mepe OTXoaa
JIynol BrpaBo. Ho 3emast u JlyHa Bcerna nokasblBaiOT APYr
JPYry IpPOTHBOIOJIOXHBIC (pasbl; IMOSTOMYy B OINHCAHHLIH
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MOMEHT JIYHHBIE Habmonatenb HOJKeH Obls Obl BUAETH TOH-
KUH Ccepll «HOBO3EMJIHSI».

Mbl 3aMeTHJM  yXe BCKOJIb3b, 4TO JubGpauuu JIyHwI
JIOJI2KHBl CKa3bIBaTbCs B TOM, UTO 3eMJis He COBCEM HEIOo-
JIBHXKHA Ha JIYHHOM He0Oe: oHa KoJiebJieTCsi OKOJIO CpelHero
OJIOXKEHHSI B CeBePO-I0KHOM HampasjeHHH Ha 14°, a B 3a-

- - . .”
ST

Puc. 53. Mz211enn-1e asmxkeHua 3eM 1 6113 TYHHOTO ropv3oHTa BClen-
crBie aubpanl . IIyHKTHpHbie JAHHAM — MNYTH LleHrpa 3eMHOro JHCKa.

nmajgHo-BOoCcTOUHOM — Ha 16°. Jlas Tex nyHKTOB JIyHBI, rae
3eMJis BHJHA Ha CaMOM TOPH30HTE, MJaHeTa Hallla [JOJIXKHa
MIOTOMY Ka3aTbCsl HHOIJla 3aXOJsilllell U BCKOpEe 3aTeM BHOBD
BOCXO/IsIIlIell, onHCchLIBasi cTpaHHble KpuBble (puc. 063). Taxo#t
cBoeoOpa3HbId BOCXOJ MJH 3aX0[ 3eMJH B OJHOM MeCTe ro-
pu3oHTa, 6e3 ob6xoma Bcero Heba, MOXKET MJUTbCA MHOTO
3€MHBIX CYTOK.

. 3atmeHus Ha JIyHe

Habpocannyio cefiuac KapTHHy JyHHOro HebGa [OMOJHUM
onvcaHHeM TeX HeOeCHBIX 3peJsHll], KOTOPble Ha3bIBalOTCS
satmeHusamu Ha Jlywe 6uiBaloT 3aTMeHHUs1 ABYX POJOB:
COJIHEUHble H «3eMHble». [lepBble He MOXOXH Ha 3HAKOMBIE
HaM COJIHeYHble 3aTMEHHsl, HO I0-CBOEMY Upe3BBIUalHO 3(-
tdekTHBEl. OHH nMpoucxoasit Ha Jlyre B Te MOMEHTHI, KOraa Ha
3eMsie OLIBAIOT 3aTMeHHsl JIyHHBIE, TakK Kak Toraa 3emJs
MoMellaeTrcsd Ha JIMHUH, coenuHsiolledt 1eHtpbl CoJiHLIA U
Jlyuel. Hau cnyTHHK mnorpy»xaercsi B 3TH MOMEHTBHl BHYTDb
TeHH, oTOpackiBaeMoi 3eMHBIM 1apoM. 'Komy c/iydanoch BH-
Ietb JIyHy B Takue MOMEHTBl, TOT 3HAE€T, YTO OHA HE COBCEM
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JIULLIAeTCsl CBeTa, He ucue3aeT JJs rjasa; oHa OblBaeT BHIHA
OOBIYHO B BHIIHEBO-KPACHBIX JyuyaX, NMPOHUKAIOUIUX BHYTPbH
KOHyca 3eMHOH TeHH. Ecam Obl MBI TMepeHeCJHUCh B 3TOT MO-
MEHT Ha MOBePXHOCTb JIyHBI M B3rJISIHYJII OTTyla Ha 3eMJIIo,
TO SICHO TIOHSIIM Obl MPHYHHY KPacHOTO OCBellleHUSsI: Ha Hebe
JIyHbl 3eMHOH 1uap, MOMeLlasicb BIlepcOH SIPKOro, XOTsl U
ropa3no MeHbllero CoJinla, TMPeaCTaBJsSCTC YEPHBIM JHC-
KOM, OKpYKEHHbBIM ©6arpoBoil KaiMoH cBoeHl aTmocdephl.
DTa-TO KalfiMa M OCBellaeT KPacHOBATBIM CBETOM MOI'py2KEH-
HyIO B TeHb JIyHy (puc. 94).

Puc. 54. Xon coaneunoro 3armenus Ha JlyHe: Coxanue (C) mnocre-
MeHHO 34XOOHT 3a 3eMHOH mHcK (3), HEeNMOJABHXHO BHCALUIN Ha
JYHHOM Hebe.

3armenuss CoJiHlla OJsiTcsl Ha JIyHe He HECKOJBbKO MH-
HYT, KaKk Ha 3eMJe, a 6oJsiee 4 4yacoB, — CTOJIBKO, CKOJIBKO
y Hac JyHHble, IIOTOMY UTO, B CYILIHOCTH, 3TO H €eCTb Ha-
IUU JIYHHBIe 3aTMeHHsl, TOJbKO HabJiogaeMble He ¢ 3eMJH,
a ¢ JIyHbl.

Uto ke Kacaercsi 3aTMeHHII «3eMHBIX», TO OHH Tak
MHU3EpHBI, 4YTO e€JlBa 3acCJ/Jly>KHBalOT HaHMeHOBaHHsl 3aTMe-
HUi. OHU TIpOUCXOASIT B Te MOMEHThI, Korga Ha 3eMJe
BUIAHBI COJIHEUHble 3aTMeHHsi. Ha O6oabimioM paucke 3emJaH
JyHHBIC HabJronarte/qu Buaeau Obl Torga MaJieHbKHH JIBH-
KYHIMHACS UYCPHBIH KpPYXOK — Te CYaCTJHUBBIE YYacTKH 3eM-
HOU TIOBEPXHOCTH, OTKYy/la MOXXHO JilOOOBATbhCSI 3aTMe-
Huem CoJHLA.

Hano saMeTuTtpb, UTO TakuX 3aTMEHHH, KaK Hallld COJIHEeY-
Hble, HeJIb3sl HabJiiogaTh BOOOLle HU B KAaKOM JIPYrOM MeECTE
MJIaHEeTHOH CHCTeMbl. DTHM HCKJIIOUHTEJbHBIM 3peJHileM 00s-
3aHBl MBI CJydyalHOMY OOCTOSITeJbCTBY: JIyHa, 3acJioHsIOLLas
oT Hac CoJiHIle, pOBHO BO CTOJIbKO pa3 OJiMxKe K HaM, HexeJH
CoJiHlle, BO CKOJIBKO pa3s JIYHHBIH TONEPEYHHK MeHblle COJI-
HEeYHOro, — COBNAajJieHHe, He TOBTOpSsiIollleecsi HH Ha KaKofl
HHOH TlJIaHeTe.
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Ias Yero acTpOHOMBI HaGJAIOAAI0OT 3aTMEHHA?

bsaronapsi ceiluac OTMEUEHHOH CJIYYalHOCTH IJIMHHBIHA
KOHYC T€HH, KOTOPYIO NOCTOSIHHO BJIaUUT 3a coOOl Hall CIyT-
HUK, OOXOIMT K&K pa3d a0 3€MHOHM MOBEpXHOCTH (pHC. D).
Cob6cTBEHHO TOBOpSl, CPENHSI S IJHHA KOHyca JiyHHOM
T€HH MeHblle CP e HETr o paccTOosiHHSI JIYHE OT 3eMJIH, W
ec/id OBl MBI HMEJIH [I€JI0 TONBKO CO CPEIHHMH BeJMUYMHAMHU,
TO NPULJIKA OBl K BBIBOAY, UTO HNOJIHBIX COJIHEUHBIX 3aTMEHHH
y Hac HuKoraa He ObBaer. OHHM ciaydyaloTesi B OeHCTBHTE/b-
HOCTH IIOTOMY, YTO JIyHa nBHKeTCs OKOJIO 3eMJIH IO 3JIJIHIICY

Puc. 55. KoHew KOHycCa JNYHHOH TeHH CKOJAb3HT HO 3eMHOH noBepx-
HOCTH, B FOKPhiTBIX HM MecCTax HalGnojaercs COMHEYHOEe 3aTMeHle.

M B OIHHUX yacTsix opbute GuiBaer Ha 42 200 km GJymKe K mo-
BEPXHOCTH 3eMJlM, YeM B JPYrHxX: paccrosinne JIyHel Me-
usiercst oT 396 900 mo 399 100 xm.

CKOJB3sl 1O 3EMHOH TNOBEPXHOCTH, KOHEL| JIYHHOH TEHH
YePTHT Ha HeH «I0JIoCy BHIMMOCTH COJIHEUHOIO 3aTMEHHSI».
[Tosioca ata He mupe 300 KM, TaK YTO YHCJIO HaCeJEHHBIX
MECT, Harpax<JaeMblX 3peJIHLIEM COJHEYHOrO 3aTMEHHs,
KaIblii pas J[JOBOJBHO oOrpaHuyeHo. Ecam npubasBuTh
K 3TOMYy, UYTO MPOJOJIKHUTEJbHOCTh IIOJIHOTO COJIHEYHOIO
3aTMEHHSI HcuMcssieTcsi MuHytamu (He Oosiee BOCBMH), TO
CTaHeT IMOHSITHHIM, UTO IIOJIHOE COJHEYHOEe 3aTMeHHe — 3pe-
JIWIIE ype3BBIYAWHO penkoe. Jsi KaXaoro AaHHOrO MyHKTa
3€eMHOro HIiapa OHO CJy4YaeTcsi ONHMH pa3 B IBa-TPH CTOJETHS.

Yyénnie OyKBaJIbHO OXOTSITCSI ITIOSTOMY 3@ COJIHEYHBIMH
3aTMEHHUSIMH, CHapsiKasl CIelHaJbHble SKCNeIUUHH B Te,
HHOM pa3 BechMa OTAAJIEHHBIE [Jis1 HUX, MECTa 3€MHOrO Liapa,
OTKyZla 3TO SIBJEHHE MOXKHO HabJsIomaTh. 3atMenne CoJiHla
1936 r. (19 mions) BuAHO GBLIO Kak MOJHOE TOJNBKO B Tpe-
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Jenax Coserckoro Coro3a, W pagu IABYXMHHYTHOro HabJio-
neHus: ero K HaM npuexaso 70 HHOCTpaHHBIX YYEHBIX H3
JIGCSATH PasJIMYHBIX TOCYNAPCTB. [Ipu stom TPYZPI YyeThIPEx
SKCMeANIuH mponaJii 1apoM H3-3a nmacMypHoil noroanl. Pas-
Max palboT COBETCKHX acTpOHOMOB [0 HaOJIIOLeHHIO 3TO-
ro 3arMeHHsi Obl1 upe3BEMalino 6GoJibilnM. COBETCKHX 3KC-
neauumMii B NOOJOCY ITOJIHOITO 3aTMeHHsi ObWIO  MOCJIaHOo
okoJio 30.

B 1941 r., vecMoTpsi Ha BoiHy, CoBeTckoe IpaBHTE/Ib-
CTBO OpraHH30BaJIO Psif 3KCNeaHUHil, pacnoSOXKUBILNXCS
BIOJIb IOJIOCH! ITOJHOTO 3aTMEHUsI OT Jlamo¥KCKoro osepa o
Anma-ATtel. A B 1947 r. coBerckasi KCIeIHIIMSI OTHPaBHJIaCh
B Dpasunuio st HabJmopeHusi nosHoro 3arMmeHusi 20 masi.
Ocobenno 6Goapuioit pasmax npuHsiin B CCCP  mabimo-
JI€HUST MOJIHBIX COJIHEYHHIX 3aTtmenuii 25 ¢espanss 1952 r.
u 30 urouss 1954 r.

3aTMEHUs JIYHHBIE XOTSI M CJIy4aloTcsi B MOJATOpa pasa
pexe CcoJIHeUHBIX, HO Hab6Jlopgal TCs ropasio ualie.
3TOT acTpOHOMHYECKHI mapanoKc oObsACHAETCS OY€Hb IPOCTO.

CoJsiHeunoe 3aTMeHHe MOXHO HabJjsiogaTh Ha Haulel IJa-
HeTe JIMUIb B OrpaHMYeHHOH 30He, NJsi Kotopoit CousHue 3a-
cyaoHsieTcsi JIyHOH; B mpenenax 3TOH y3KOH NOJOCH OHO IJIA
ONHUX TOYEK — IOJIHOe, IJiIs1 IPYrux — uvactHoe (1. €.
CosHue 3ac/oHsieTcsl JIHUIb YacTHYHO). MOMEHT HacTyIUIeHH#A
COJIHEYHOI'O 3aTMEHMsI TakxKe HEONHWHAKOB A/l pPas3/IHUHbIX
NyHKTOB HNOJOCHI He TIOTOMY, 4YTO CYLIeCTBYeT pasJjiHuue
B CYETE BPEMEHH, a IOTOMY 4YTO JIYHHasi TE€Hb CKOJB3HUT HO
36éMHOH ITOBEPXHOCTH H pa3Hble TOYKH HOKPBIBAIOTCS €i0
B pa3HOE BpeEMSI.

CoBceM nHaue nporekaer 3aTMeHHe JyHHoe. OHO HabJo-
[aeTcsi cpasy Ha Bcell MMOJIOBHHE 3€MHOro llapa, rge B 310
BpeMsi JIyHa BuIHa, T. €. CTOUT Haj ropusoHToM. [locienosa-
TeJbHbIEe a3kl JYHHOIO 3aTMEHHA HACTYNaloT AJISl BCEX TOUYEK
3eMHOH NOBEPXHOCTH B OAMH H TOT K€ MOMEHT; pasHula oby-
cJIoOBJIeHa JIMUIb Pas3JiMiueM B CUETE BPEMEHH.

Bor nouyemy 3a JAyHHBIMH 3aTMEHHSIMH aCTPOHOMY He
Hall0 «OXOTUTBCS»: OHH SIBJSIIOTCH K HeMmy camH. Ho, yTOGH
«IONMaTh» 3aTMEHHE COJIHEYHOE, NPUXOAUTCS COBEepUIaTh
MHOIH pas BechMa JaJiéKHe NyTeuleCTBHsl. ACTPOHOMEI CHapsi-
XKaloT 9KCNeAUUHH Ha TPomHYecKHe OCTPOBA, AaJleKO Ha 3anaj
HJIH Ha BOCTOK JIJII TOMo TOJILKO, UTOOBI B TCUEHHE HECKOJb-
KHUX MUHYT Hab/110aTh NOKPHITHE COJIHEYHOIO AMCKAa YE€pPHbLIM
KpyroM JIyHb.
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Ecth sin cMBICTT pagu €TONB GBICTPOTEYHBLIX HaGMIONCHH
CHapsixkaTb AOPOro crosiliyue 3Kcnenuuun? Paspe Hesp3st
NIPOU3BOIMTE T€ K€ HAGJIIOAEHHS], HE NOXKHUAAsICh CaAyYalHOro
zacyionenusi CoJiHta Jlynoii? [loueMy acTpoHOMBI He MpPOH3-
BOJASIT COJIHEYHOI'O 3aTMEHHSI HCKYCCTBEHHO, 3aCJ/OHSIsI B TeJe-
ckore H3o6paxkeHne CoJsHUA HeENpo3pPayHBIM  KPY2KKOM?
Torna moxuo Oyner, KasaJlock Obl, HabJogaTh 6e€3 XJIOIMOT
Te OKpecTHOCTH COJHIA, KOTOpHIE TAK HHTEPECYIOT aCTPOHO-
MOB BO BpeMsi 3aTMEHHH,

Takoe WHCKYCCTBEHHOE COJIHEUHOE 3aTMEHHE HE MOXKET,
OAHAaKO, JHaTh TOro, u4to Habjgopaercsi NpH 3aCJOHEHUH
Coanua JlyHoii. Hesio B ToM, uto ayun CoJiHUa, NPEXIE UeM
OOCTUTHYTh HaLlero rJiasa, MNPOXOASIT Yepe3 3€MHYK aTMO-
cepy ¥ paccenBaroTcsl 3eck yactuaMu Bosnyxa. OTToro-to
HeOO MHEM W Ka)KeTcsi HaM CBETJBIM roJyObIM CBOAOM, a
He YEPHBIM, YCeSIHHBIM 3BE€3/1aMH, KaKHUM INPeACcTaBJsijioch OH
OHO HaM Jaxe OHEM IPU OTCYTCTBHHM aTMoc(epbl. 3aKphiB
CoJiHLle KPYy2KKOM, HO OCTaBasiCh Ha [HE BO3JYLIHOrO OKeaHa,
MBl XOTSl ¥ 3alUHMIaeM rJjiaz OT NPSIMBIX Jlyued NHEeBHOrO CBe-
TWJ14, OlHAKo atMocepa HaX HaMH IMONPEXHEMY 3ajuTa
COJIHEUHBIM CBETOM H IPOJOJIZKaeT pacCeuBaTh JiydH, 3aTMme-
Basi 3BE€31kl. JTOro He OBIBAET, €CJIH 3aCJIOHSIIOIIHH 3Kpad
HaXoOmUTCsl 3a npenenamu arMocdeprel. JIlyHa ecTh UMEHHO
TakOH 3KpaH, MNOMELIEHHBIH OT Hac B THICSAUY pa3 AaJjiblie
Kpailneii rpanuubl atMmocepnl. Jlyun CosHua 3agepxu-
BalTCsl 3THM 3KPaHOM 10 TOrO, KaK MPOHUKAKT B 3€MHYIO
aTMoc(epy, U paccerBaHHsi CB€Ta B 3aTEHEHHOH I10JIOCE TEM
caMblM He mnpoucxonut. [lpaBna, e nonHocThio: B 0OsacThb
TEHH I[POHHUKAIOT BCE K€ HEMHOTHe JyuYH, pacceHBaeMble
OKPY2KaloLIUMHU CBeTJbIMU 00J1aCcTsIMH, U NOTOMY HeOO B MoO-
MEHT IOJIHOI'O COJTHEUHOro 3aTMEHHsI HUKOrja He O6niBaeT Tak
YEPHO, KaK B MOJHOYb; 3BE€3OBI BHAHBI TOJBKO CaMbl€ SIDKHE.

Kakune 3apgaumn craesit cebe acTpOHOMBI NPU HAOJIIOAEHUH
MOJIHOI'O COJIHEYHOro 3atMeHusi? OTMeTHM rJiaBHble W3 HHX.

[leppasi — HabJiiogeHne TaK Ha3blBa€MOro <«oOpalleHusi»
CIIeKTPaJIbHBIX JIHHHH B HapyXHOW o6osouke Conanua. Jln-
HHH COJIHEYHOTO CIEKTpa, NPU OOBLIUHBIX YCJOBUAAX TEMHBIE HA
CBETJION JIeHTe CIEeKTpa, Ha HEeCKOJBKO CEKYVHI CTaHOBSITCS
CBeTJBIMH Ha TEMHOM (DOHE MOC/A€ MOMEHTa IIOJTHOTO IOKPHI-
tusi Cosnua puckoMm JIyHBI: CHEKTp NOIVIOLUEHHsI NPeBpa-
LjaeTcst B CrEKTP UCMyCKaHusl. DTO TaK Ha3LIBAEMbBIN «CIEKTP
BCIBILLIKH»., XOTS 3TO siBJIEHHE, Nalollee AparoleHHbIH MaTe-
puaJl IJjisi Cy>KIeHHs1 O TIPUPOJie HapykHO# 000JIoukH CoJHLA,
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MOXKeT MPH HU3BECTHHIX YCJIOBUSIX HAOJIONATbCSI U HE TOJBKO
BO BpeMsi 3aTMEHHs, OHO OOHapy:KUBaeTCsi MPU 3aTMEHUSX
HAaCTOJIbKO YE€TKO, YTO AacCTPOHOMBI CTPEMSITCSI He yNnycKaThb
NoAOOHOro cJayyas.

Bropast sagaya — uccjenoBaHie COJTHEUYHOH KOp o-
Hbl. KopoHa — camoe 3aMeuaTesbHOe U3 sIBJEHHH, Ha-
6J1I0faeMbIX B MOMEHTbl TOJIHOTO COJIHEYHOrO 3aTMEHHs:
BOKPYr COBEpILIEHHO Y€pHOro kKpyra JIyHB, OKaiMJIEH-
HOrO OrHEHHBIMH BBICTYnamMu («nporybepaHuamu») Ha-
pyKHOi o6osioukun CoJsHlla, cusieT
?)KEMUYKHBIA OP€eoJl pas3J/IMYHbIX pas-
MepoB U (DOPMBI B pa3Hbie 3aTMEHHUS
(puc. 56). JIJMHHBIE JIy4Hd 3TOTO
CHUSIHHUSI HepeaKO B HeCKOJBbKO pas
6oJibllle COJIHEUHOrO [MONEepPeyHHKa,
a SIPKOCTb COCTaBJIsieT OOBbIUHO JIHILD
MOJIOBUHY SIPKOCTH NOJIHOH JIyHBIL.

Bo Bpemss 3atmenus 1936 r.
COJIHeYHasi KOpPOHA OKasaJlacb HuC-
KJIOUNUTEJbHOH SIPKOCTH, sipue noJi- Puc. 56. B MoMeHT nox-
Hoi JIyHbl, uTOo OBIBAaeT pPEnKo. ;‘3;08Of{%";*;e;‘é'gggr;g;’(“g
JI/IMHHBIE, HECKOJBKO PasMBITBI®,  Jlyym BCnbIXMBAeT <CO-
JIYUHU KOPOHBI NMPOCTHPAJINCh HA TPH HeYyHass KopoHavr.

u 6Gonee CONMHEUYHLIX AHaMeTpa; BCH
KOPOHa NpPEeACTaBJ/isijach B BUAe MNSTUKOHEYHOH 3BE3[bl, LEHTP
KOTropod OBl 3aHSIT TEMHBIM JUCKOM JIYyHHL.

[Ipupona cosiHeYHOH KOPOHBI IO CHUX MOp elUE€ He BhIsIC-
HeHa OKOHYaTeJbHO. ACTPOHOMBI BO BpeMsl 3aTMeHHMi (¢o-
TOrpa(PUpyoT KOPOHY, H3MEPSIOT €€ SPKOCTh, HCCJAENYIOT
eé crnekTp. Bcé 3To noMoraerT H3yuyeHHI0 e€ (PU3UYECKOro
CTPOCHUS.

TpeTbsl 3agaua, BHIABUHYTAS TOJBLKO B MOCJAEAHUE HECSATH-
JIETUSI, COCTOUT B TPOBEPKe OJHOro M3 CJeACTBUU oOuleil
TEOPHUU OTHOCHUTEJbHOCTU. COrJIacCHO TEOPUU OTHOCHUTEJILHOCTHU
Jyun 3BE€3n, npoxoass MuMo CoOJIHLIA, UCNBITHIBAIOT BJIHUSIHUE
ero MOryyero NPUTSI2KEHUs] U MPeTepneBarT OTKJIOHEHHEe, KO-
TOpOe [OJKHO OOHapYy»KUTbCSI B KaKyILUEMCSl CMeLleHUH
3B€3n O6/M3 coJiHeuHoro aucka (puc. 57). IlpoBepka artoro
CJIeICTBUSI BO3MOXKHA TOJBbKO B MOMEHTBI [IOJIHOI'O COJIHEY-
HOTO 3aTMeHUH.

HMamepenusi Bo Bpemsi 3atmenHuir 1919, 1922, 1926 nu
1936 rr. He gaJiy, CTPOro roBoOpsi, PellalOlUX Pe3yJbTaToB,
M BOnpoc OO ONBITHOM TMNOATBEPKIAEHUH yKa3aHHOro CJef-

9l

created by lerkom for rutracker.org 30/05/2014



CTBHS] U3 TEOPHH OTHOCHTEJBHOCTH OCTa€TCHd IO CHX IMOp OT-
KPBITEIM !).

TakoBH! TJiaBHBIE LI&JIH, pajJu KOTOPHIX aCTPOHOMHE! ITOKH-
JaloT cBoM o6cepBaTOpPHM M OTHPABJSIIOTCH B OTHAJIEHHHE,
UHOT[A BecbMa HerocTenpHUMHBlE MecTa AAsl HabJoneHus
COJTHEYHEIX 3aTMEHHH.

Uto KacaeTcsi caMOH KapTHHB [IOJHOT'O COJHEYHOrD
3aTMeHHS], TO B Haulell XyJ10XeCTBeHHOH JIHTepaTtype HMeeTcs
npeKpacHoe ONHCaHHe 3TOTO PEeINKOro SIBJEHHsI NPUPOIb
(B. T'. Koponenko «Ha 3aTMenuu»; onucaHue OTHOCHTCH K

7 D Fooo . E
—ry f‘

Puc. 57. OnHo wu3 caencteuiéi o6uieli TeOpHH OTHOCH-
TeNbHOCTH — OTKJOHEHUE CBeTOBLIX Ayyell Noj BJMA-
HHeM CUIR TaroTeHuss CounHua. CornacHo Te0pun OTHO-
CUTeAbHOCTH 3eMHON Habaronatedr B 1 BUIMT 3Be3Jy
B TOYKe [E' no HamnpapaeHuro npamolt TDFE', mexny
TeM Kak B JeHCTBUTEABHOCTH 3B€3J1a HaXOJUTCH B
Touke E y nocbliaeT CBOM nyYyH 1O HCKPHUBJIEHHOMY
nymn EFDT. I1pu orcyrctBun ConHlla CBeTOBOH nyy OT
spe3nbl E k 3emuae 7 nanpasasiacs Obl no npsamoit ET.

saTMeHuio B aerycte 1887 r.; nabJjwoaeHue NPOHR3BOAUIOCH
Ha Gepery Boury, B ropone IOpoesue) . llpuBoaum BHOEPKKY
3 pacckada KoposeHKO ¢ HeCylleCTBeHHBIMH NpPONyCKaMHu:

«CoJlHIle TOHET HAa MHHYTy B HIHPDOKOM MIJIHCTOM IfIT-
He ¥ TIOKa3biBaeTcsl U3 ob6jiaka yKe 3HauWTeJqbHO ylep6-
JIEHHBIM...

Tenepp yxe 370 BHIHO NPOCTHIM IJ1a30M, YyeMy [OMoraer
TOHKUI Nap, KOTOpHIil BCE €LLE KypHTCS B BO3JlyXe, CMsryasi
OCJIENMUTEJbHBI OJIecK.

Tummuna. Koe-rne C/BIIIHO HEPBHOE, TSXKEJI0oe HOBEIXaHHE..,

ITpoxopur nosiyaca. Jledb cusier NodTud BCE TaK Ke,
o6/1ayka 3aKpHIBAIOT U OTKPHEIBAIOT COJIHIE, TeNeph IIBIBYILLEe
B BHILUHHE B BHIE ceplia.

Cpenu moJdopéxu 1apuT GecrnieyHoe OXuBJeHHEe U J060-
TBITCTBO.

1) Cambiii pakT OTKNIOHEHUA NOATBEPANJICSH, HO NMOJHOrO KOJIMYecTBeH-
HOTrO COr-iacus ¢ teopueii He ycranoBaexo. Ha6aonenus npod. A. A. Mu-
XaknoBa NpUBENM K HEOGXOMMOCTH MEPECMOTPA B HEKOTOPLIX OTHOLIE-
HUAX CAMOH TEOPHUH 3TOro SBJNEHHS.
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CrapuKy B3[BIXAIOT, CTApyXH Kak-TO HCTePHYECKH OXalT,
a4 KTO JaxKe BCKPHKUBAET U CTOHET, TOUHO oT 3yOHO# O6OJIH.

Jens HauuHaer 3aMeTHo GJenHeTb. Jlula Joned npHHH-
MaloT UCIyTraHHBIH OTTEHOK, TeHHW ueJioBeueCKUX (Quryp Jexart
Ha 3emJjie, OJsennnle, HesiCHble, [Tapoxon, UAYILMH BHHS, NPO-
MJBIBAET KaKHM-TO NpH3pakoM. Ero oyepraHus ctaJi JIErye,
OTEPsVIH ONPEeNeEHHOCT Kpacok. KoJsuyecTBO cBeTa, BH-
JHMo, yOEIBaeT, HO TaK KaK HeT CryIEéHHHX TEHeH Bedepa,
HeT UTPH OTPa*KEHHOrO Ha HHU3IIMUX CJOSIX aTMOC(EpPH CBETa,
TO 3TH CyMepPKH KaxKyTCsl HeOOBIYHHIMH M CTpaHHBIMH. [lei-
3axx OyIATO paciJyibiBaercsi p y€M-TO; TpaBa TepsieT 3€JIeHb,
ropel Kak Obl JIMIIAIOTCS CBoOeH Ts2KE/10# MVIOTHOCTH.

OnHako moKa OCTaé€TCsy TOHKHH CepnoBUOHBIH 06O0IOK
COJIHIIA, BCE€ elé NapHuT preyatJeHHe CHIbHO MoOJenHeB-
1ero OHsl, ¥ MHE Ka3aJiochb, YTO pacckasnl O TEMHOTE BO
BpeMsl 3aTMeHHs1 InpeyBenuueHH. «HeyxKenu, — nyMmasaoch
MHe€, — 3Ta OCTalIlasncs €€ HHYTOXKHasi HCKOPKa COJHILA,
ropsiiasl, Kak NnocJenHss 3abuitass CB€yka B OTPOMHOM MHPE,
Tak MHOro 3HauuT?.. Hey»kesu, Korjia oHa NOTyXHeT, BAPYT
JOJIXKHA HACTYIIHTb HOUL?»

Ho BoT 3Ta HCKpa Hcyeasna. OHa Kak-TO NOPHIBHCTO,
OynTo BHIPBaBIIMCHL C YycuJiMeM H3-3a2 TEMHOH 3ac/IOHKH,
CBepKHyJla ell€ 30J0TOH Gpmarod u mnoracia. W Bwmecre
C 3THM NpoJaWJach Ha 3eMJiio rycras tbMa. J1 yJIOBHJI MrHO-
BeHHe, KOTJla cpend CyMpaka Habexxasa noJiHasi TeHb. OHa
[IosiBUJIaCh Ha Iore H, TOUYHo rpomajHoe NOKPHBaJo, GHCTPO
npoJsietesia Io ropaM, IO pekam, no noJisM, oOMaxHyB Bcé
HeOeCcHoe NpPOCTPAHCTBO, yKyTaJla Hac H B OJIHO MIHOBEHHE
COMKHyJiacb Ha ceBepe. 51 crosi1 Tenepb BHU3y, Ha Oepero-
BOH OTMeJIH, H OrJISHYJICH Ha TtoJdany. B Hel wnapuio rpo-
6osoe MosuaHue... PUrypH Jaoned CIUBaJKHCh B OJHY TEM-
HYI0O Maccy...

Ho 310 He O6nuia oObikHOBeHHasi HOYb. DBHIO HACTOJBKO
CBETJIO, 4YTO IJIa3 HEBOJLHO HCKaJ cepeOpHCTOro JIyHHOTrD
CHSIHUSI, NMPOHH3HBAIOLIEN0 HACKBO3b CHHIOKD TbMYy OOBHIUHOH
noud. Ho nurne He OBUIO cusiHus, He OBJIO cUHeBH. Ka3sa-
JIOCb, TOHKHH, HEpasaJHUMMBIA JJIS IV1a3a neneJs pacceHIaJcd
CBEepXy HaJl 3eMJIed WJIH Oynto ToHuafiliass ¥ rycrasi ceTka
MOBUCJa B Bo3nyxe. A Tam, rpe-To no GoKaM, B BEPXHHX
CJI0fX 4YYBCTBYETCsl O3apenHas BO3[yllHasl JdaJb, KoTopasn
CKBO3UT B Hally TbMy, cJuBas TEHH, JIUIIAsg TEMHOTY €€
chopMhI ¥ ryctoth. W Han Bcero cMyli€HHOK NpuUpofol uyn-
HOH MmaHopaMoW OeryT TYUH, a CDERH HHUX IPOUCXOJUT 3aXBa-
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THiBaoInas 6Gopwba... Kpyrsoe, TéMHoe, BpaxjiebHoe Teso,
TOYHO IayK, BIIKWJOCH B SIPKOE COJIHLE, U OHH HEeCyTCs] BMeCTe
B 3a006/ayHON BHIUKHE. [Kakoe-To cusiHHe, Jblonieecs u3MeH-
YUBHIMH ePeJIUBAMH H3-38 TEMHOIO HIWTa, NPUIAET 3pesUILy
JIBHKEHHE W KH3Hb, a obJilaKa ell€ YCHIMBAIOT HJJIIO3UIO

CBOMM TPEBOXKHBIM OeClIyMHBIM Gerom».
3aTMeHUs] Jy HHBl € He NPeIACTaBJsIoT JJsi COBPEMEH-
HBIX ACTPOHOMOB TOI'O MCKJIIOUMTEIBHOrO HHTepeca, Kakoli
CBfI3aH C cOJiHedHbIMH. Hamiu npenxy BHAENH B 3aTMEHHSIX
Jlyunl ypnobuple ciyuau ybenuthesi B lapoofpasHodt (opme
3emsy. [loyuduTesbHO HanmOMHHUTL © TO# pOJiH, KaKyio
CHIlpalio 3TO J[0Ka3aTelib-

‘ CTBO B HCTOPHU KPYTOCBET-

Horo wiasauusi Marensasa.
meeme ﬂg/b’d Korna nocne yToMuTesbHO-
. ro JOJIroro NyTelecTBUs IO
>O NYCTHIHHEIM BOfaM THXOro
S i P OKeaHA MATPOCH! NPUHLLIM B

OTYasiHKHe, PeLIdB, YTO OHH
"""""""""""" ' 6e3B0O3BPATHO YAAJHJIUCH OT
O TBépnoifi 3eMJIM B BOIHBIH
pPoCTOp, KOTOpoMy He Oy-
Puc. 58. Crapnuumii pucymok, mo- €T KOHIa, oaAuH MarennaH
HCHHIOfllnii MbICJIb, YTO JIIIO BULY 3eM-  He TepsiJl MyKeCTBa. «XOTS
woll e na wcke Iyt MOXO  yepronriocromio_Tnep-

[IWJ1a Ha OCHOBAHWH CBSIILEeH-

HOT'O MUCAHUS, YTO 3eMJIs —
oOlIMpHasi paBHHHA, OKPYKEHHasi BOJAMH, — pacCKasbiBaer
CIYTHHK BEJHKOro MopernJabatedss, — Mareasadn ueprad
TBEPAOCTL B CJEAYIOLIEM COOOpax»KeHWH: TIpH 3aTMEHUSIX
JIyHb TeHb, Opocaemasi 3eM€I0, — KpyrJiasl, a KaKoBa TEHb,
TaKOB JOJuKeH OHTh ¥ npeamer, ¢€ Opocaroiui...». B cra-
PUHHE(X KHUTaX [0 aCTPOHOMHH Mbl HAXOIUM HaXe PHCYHKH,
MOSICHSIIOIIHE 3aBHCHMOCTL (OpMBI JIYHHOU TEHH OT (OPMHI
3emau (puc. 58).

Tenepb MBI B TIOLOOHBIX J[OKa3aTeNbCTBAX yXkKe He Hy-
XKpaemcsl. 3aTto JIYHHBIE 3aTMEHHSI JalT BO3MOXKHOCTE
CyIMTb O CTPOCHHH BEPXHHX CJIOE€B 3 €M HOH arMocdeph
o sIpKkoctTd U okpacke JIyHe. Kak usBectHo, JlyHa He Gec-
CJieIHO uCue3aeT B 3€MHOH TE€HH, a nponoskKaeT OHTb BHIH-
MOH B COJIHEYHBIX Jiyuax, 3aru6Garoliuxcsi BHYTPb TeIE€BOro
KoHyca. Cusa JIYHHOrO OCBEHIEHHSI B 3TH MOMEHTHl H €rd
I[BETOBbIE OTTEHKH NPEACTaBJSIOT AJIT aCTPOHOMHUH O0JIbiLoH

e

e i o  ————
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MHTEDEC M HaXO[SITCSl, KaK YCTaHOBJIEHO, B HEOXHIAHHOH
CBSI3Y C YHUCJIOM COJIHEUHBLIX mnsiTeH. KpoMe Toro, B nocJenHec
BPEMs] MOJb3YIOTCS! SIBJIEHUSIMH JIYHHBIX 3aTMEHHH, 4TOOB! U3-
MepsiTb OBICTPOTY OCTHIBAHUSI JIYyHHOM IIOYBEL, Korja OHa
JMIIAeTCs] COJIHEYHOoro Ttervia (MBl ellé BEPHEMCS K 3TOMY
faJblie).

[louemy 3atmesuss noptTopsioTCca yepes 18 ner?

3ano/ro 70 Haueil 3pe BaBHJIOHCKHE HaOJironaresu Heba
MOJAMETUJH, YTO PSJl 3aTMEHHUI — U COJIHEYHBIX H JYHHBIX —
nopropsiercst Kaxawie 18 ner u 10 nueit. Ilepuon sror Haswb-
BaJu «capocom». Ilosnbaysicb UM, JApeBHHE MpeICKa3HhBaJu
HacTylleHUe 3aTMeHWH, HO OHU He 3HaJH, ueM OOyCJ/IOBJIH-
BAETCSl CTOJb NPaBUJbHAS NEPHOAHUYHOCTH H NOYEMY «Capoc»
UMEeT HMEHHO TaKylo, a He HHYI0 [OpPOAOJIXKHTEJIbHOCTD.
O6ocHoBalHe IEPHONMYHOCTH 3aTMEHUH OBLIO HallleHo Io-
pasno nosjiHee, B pe3yJbTaTe TLIATEJbHOIO0 U3y4YeHUs JIBH2Ke-
tus JIyHBIL.

Uemy paBHO BpeMsi ofpalueHuss JIyHBH 1o e€ opbure?
OTBer Ha 3TOT BONpOC MOXKeT OHThH pa3d/iHueH B 3aBUCHMOCTH
OT TOro, B KaKOH MOMEHT CYUTAThb 3aKOHYEHHBIM O6O0pOT
JIyHel BoKpyr 3emJH. ACTpOHOMB paa3juyaloT NATH POIOB
VieCsLleB, U3 KOTOPHIX HAaC MHTEPECYIOT ceiyac TOJIbKO JIBa:

1. Tak HasHBaeMHil «CHHOLHYECKUU» Mecsil, T. €. Mpo-
MEXKYTOK BpeMeHH, B TeueHHe KoTtoporo JlyHa coBepllaer Ho
ceoell opbute noJHbll ofopor, €CcJH CJAJEeLHTH 33
3THM JABUXeHueM ¢ CoJaHHDa. IT0— NEpHO
BpEMEHH, [POTeKalolluil MeXIy NBYMsl OIMHAKOBHIMH (ha-
3amu JIyHE, HampuMep OT HOBOJYHHSI A0 HOBoOJyHHs.. OH
pasen 29,5306 cyToK.

2. Tak HasHBaeMBlil «ApPaKOHHYECKHII» Mecsill, T. €. npo-
MEXXYTOK, IO HCTeueHUH Kotoporo JIyHa BoO3Bpallaercs
K TOMY ke «yaJjay» cBoeil opburhl (y 3eJ — nepeceyeHue
JIYHHOH OpPOHTH C MJIOCKOCTBIO 3eMHo#t opOuTH). Ilpomomnku-
TeJbHOCTL TAKOro Mecsina — 27,2123 cyrok.

3aTMeHusl, KaK Jierko coofpa3uTb, NPOUCXOLSAT TOJBKO
B MOMEHTH, Korja JlyHa B ¢a3e noJHOJYHUSI UM HOBOJYHUS
OLlBaeT B OJJHOM M3 CBOUX Y3JIOB: TOrna €€ LEeHTP HaXOIHUTCs
Ha onHoH npsiMoi ¢ HeHTpaMu 3emyu 1 Coanua. OueBHIHO,
UTO €CJIM CEroJiHsi CJAy4YHJIOChb 3aTME€HHE, TO OHO NOJI2KHO Ha-
CTYIIHTb BHOBBb 4epe3 TaKoll NpOMEXYTOK BPEMEHH, KOTOpbI
3aKJ/JoyaeT LeJoe UYHUCJO CHHOJLHMUYECKHUX U

95

created by lerkom for rutracker.org 30/05/2014



ApakKOHHYEeCKHUX MeCSsIleB: TOra NOBTOPSITCS YyCJo-
BHsl, 1P KOTOPHX OHIBAIOT 3aTMEHHsI.
IKak Haxonute nopoOHBlE NpOMexyTKH BpemeHH? JlJisi
5TOT0 HAJ0 PEUIUTH ypaBHEHHE
29,6306x == 27,2123y,
rae X U y — uedqsle urctya. [IpencrasuB ero B Buue nponop-

HH
i x 272123

B ——

y 905306 °
BHJIHUM, UTO HAaUMeHbHIHe TOY HBl € peI_HeHHH ITOTO ypaBHe-

HUS] TaKOBbBI:
x==272 123, y =295 306.

[losyuaercsi OrpOMHBIH, B JECSITKH THICSIUeNETHH, NEPHO Bpe-
MeHH, npaktuueckd OecnoJiesHniii. IlpeBHHEe acTpOHOMBL JO-
BOJIbCTBOBaJMCh pelieHHeM nNpubJaukK € HH B M. Haubo-
Jee ypnoOHOe CpencrBo JJIsi OTHICKAHHS NpHOJHXKeHHI
B NONOOGHBIX CAyYasiX NawT HenpepruiBHBIE Apobu. PasBepHEM

06b
Ap 295 206

272123
B HelpepuBHYI. Brinoansiercst ato tak. WckiaiouuB nesoe

yHCJIO, UMeeM
295 306 23 183

272123 — 1 272123 °

B nocnenseir ppobu neauM uucJuTe b H 3HaMeHaTeNb Ha
YUCJUTEb:

295206 __ 4 , _ |
212128 — T [ [17110°
23183

17110
UnycauTeab ¥ 3HaMeHaTe b JPOOH saaa AGJMHM Ha YHCIHTENb

¥ TaK NocTynaeM B paJibHEHLIEM.
[TonyuaeMm B KOHEUHOM HTOTe

295306 __ ; , |
272123 T 11
1 F1
2F1
i1
41
AF 1
17 1 3
1
"'.'2_'.
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Ws stoii npobu, Gepsi nepeblie e€ 3peHbs U oTGpacHBas
OCTaJibHble, TOJyyaeM Takue Noc/enoBaTelbHble TNpHONH-

KEeHHUsd:
12 13 38 51 242 1019

S—r

1’ 12°35° 47> 223> 939 4 T. 4.

IIarast npobb B 3TOM psiAy Ha€T yxKe NOCTAaTOYHYIO TOYHOCTb.
Eciy oCTaHOBUTHCS Ha Hel, T. e. NpUHAThL X =223, a
y =242, TO nepuon TMNOBTOPSIEMOCTH 3aTMEHUH [OJYYUTCS
paBHBIM 223 CHHOAHWUYECKHMM Mecslam, Ui 242 ppakoHHYE-
CKUM. IJTO cocTabJisieT 6585 cyTOK T. e. 18 ner 11,3 cyTok
(wau 10,3 1) cyrtok).

TakoBo [IPOUCXOKAEeHUE capoca. 3Hasl, OTKYla OH NPOHU30-
Li€J, MBI MOKEM OTAaTbh cebe OTUET U B TOM, HACKOJIBKO TOYHO
MOXKHO C €ro NnoMoIlbIo NpeackaspiBaTh 3aTMeHusl. Mbl BUAUM,
yTO, CuMTasl capoc paBHbBIM 18 rogmam 10 cyrkaMm, orbpach-
BaOT 0,3 CyTOK. DTO AOMIKHO CKaszaTbCs B TOM, YTO 3aTMe-
HHsl, NMPeLyCMOTPEHHBE 110 TAKOMY YKOPOYEHHOMY Iepuony,
6ynyT HacTynatb B APYTrHe uyuach J[AHS, 4yeM B Mpejlie-
CTBYIOLIMH pa3 (NpUMepHO Ha 8 yacoB N0O3Xe), U TOJbKO NpH
N0JIb30BaHUHY MNEepPHOLOM, PaBHBIM TPOHHOMY TOYHOMY
capocy, 3arMenusi OyayT MNOBTOPSITbCS IOYTH B Te K€ MO-
MeHTHl JHsl. Kpome Toro, capoc He y4yuThiBaeT HW3MEHEHHH
pacctossHus JIydn or 3emyau u 3emau ot CoJiHILA, H3-
MEHeHUH, KOTOPHE HMeIT CBOIO NMEePUOJIMYHOCTD; OT 3TUX pac-
CTOSIHUM 3aBHCUT, Oyjger JiM COJHeYHOe 3aTMEHUE TMOJHBIM
niad HeT. [losTOMy capoc paéT BO3MOXKHOCTH TMpPENCKA3aTh
JUUb TO, YTO B OIpPEeNeJICHHHH [IeHb AOJKHO CJYYUTHCH
3aTMeHHe: HO OyHer JiM OHO MOJIHOe, YaCTHOE HJM KoJblie-
obpa3Hoe, a Tak¥)e MOXHO JU OypeT ero HabaopaTh B TeX
J)Xe MeCTax, KakK U B NpeAbnyLUHil pas, yTBEPXKAaTh HeJb3g.

HakoHen, 6BIBAaeT M TakK, YTO HE3HAYUTEJHHOE YACTHOE
3aTMeHue CoJiHna depe3 18 Jer ymenbuiaer cBoio $asy mo
HyJs, T. €. He HabJwpaeTcss BoBce; M, HaoboOpOT, HHON pa3
CTAHOBAITCA BUOWMBIMH  HeOoJpUIHMe HacTiHble 3aTMEHUS
ConHila, npexae He HabJwAaBHIMECS.

B HawmM J[HM AacTPOHOMBI HE NOJB3YIOTCH CapocoM.
Kanpuauble nBUKEHUS] 3eMHOI'0 CHYTHHKA HM3yuyeHB TakK Xo-
pOlIo, YTO 3aTMEHHN TIPEABBIUHCISIOTCS CeHuac ¢ TOYHOCTHIO
no cekyuanl. Ecnu O6vl npenckazanHoe 3aTMEHHE He TpPOH30-
U0, COBpeMeHHbe yu€HBe roToBH OBl Obl JIONMYCTUTL BCC,

1) CmoTps no TOMy, BXOAMT il B8 3TOT nepuon 4 uaM S BUCOKOC-
HBIX JIeT.
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YTO YTOJHO, TOJBKO HE OIIMOOYHOCTH Pacy€ToB. DTO YIAYHO
nonmeueno y JKiosnsi Bepna, koropwiil B pomane «CrtpaHa
MEXOB» paccKasbiBaer 06 aCcTpoHOMe, OTIIpaBHBLIEMCS B IIO-
JISIpHOE TyTellecTBHe /s HabJofeHUs] COJIHEYHOro 3aTme-
Husl. Bornpeku npepckasanuto, oHO He npousouwio. Kako xe
BBIBOJL cZesian u3 31oro actpoHoM? OH 0GBSIBUIT OKpyKaro-
UM, YTO JIeJsiHOe II0JiIe, Ha KOTOPOM OHHM HaXOHIsTCsl, €CTb
HE€ MAaTEpHK, @ TWIoByuas JbJAUH&, BHLHECEHHAs] MOPCKUM Te-
YeHHEM 3a TMOJIOCY 3aTMeHHUsl. YTBEPXKIeHHE 3TO BCKOpe
onpaenajoch. Bor mpumep ray6okoil Bepel B Uy HayKH!

Bo3MowHO au?

Ouepunub paccKasbBalOT, YTO BO BPEMs] JIYHHOTO 3aTMe-
HUS] UM CJydaJioch HabJsonaTh Ha ofHOW cTopoHe Heba y ro-
pusonta Auck CoJsiHHa ¥ OJHOBpEMEHHO Ha Jpyroit Cro-
poHe — 3aTeMHEHHBH OUCK JIyHEIL.

Hab6awopnanuck nopobubie siejenusi 1 B 1936 r. — B 1eHb
YaCTHOrO JIYHHOrO 3aTMEHUs] 4 uwoqsl. «4 HIOJAsT BEUEpPOM B
20 yac. 31 muH. B3ouuia JIyHa, a B 20 yac. 46 MUH. caquJ0ChH
CoJsiHue, ¥ B MOMEHT Bocxona JIyHBl TIPOH30LIJIO JYyHHOE
saTMeHve, Xots JIyHa u CosHue BunHb OBUIM OJHOBPEMEHHO
Hajg ropU3OHTOM. $1 OUeHb YIAHBWJICH 3TOMY, MOTOMY YTO JIYYH
CBETa pacnpoCcTPaHsIlOTCH Bellb MNPSIMOJUHEHHO», — MHUCAaJ
MHE ONMH U3 YUTaTeJEH 3TOW KHHUTH.

KaptuHa B caMOM peJie 3arajjouHasi: XoTsi, Bonpeku ybe-
XKIEGHUID YeXOBCKOH JIEBHUIIbI, He/b3sl CKBO3b 3aKOMYyEéHHOE
CTEKJI0O «YBUJAETb JIMHHUIO, coenuHsiomlyo HeHTp CoJsHUa W
JIyHBI», HO MBICJIEHHO NPOBECTH €€ MHMO 3eMJIM IIpH TaKoMm
pacrnoJioXXeHuH BROJHE BO3MOXKHO. MoXeT JM HaCTyNuTh
3aTMeHHe, ecyu 3eMJis He 3acjsoHsier JIynel or CogHua?
MoXHO Ju BEPHTb TAKOMY CBHJIETEJILCTBY OUEBHILIA?

B nelicTBuUTENIBHOCTH, OnHaKo, B NMONOOHOM Ha6JII0NEHUH
HeT Huuero HeBepositHoro. To, uto CoOJIHLE U 3aTeMHEHHas
JlyHa BUOHBE Ha Hebe ONHOBPEMEHHO, OOYCJIOBJIE€HO HCKpH-
BJIEHHEM JIyuell cBeTa B 3eMHOH aTmoc(depe. biaronaps ta-
KOMY HCKPHBJIEHHIO, Ha3bIBaEMOMY «aTMOcCgepHOUl pedpak-
IMel», KaxXJoe CBeTHWJIO KaMercss HaM BB I € CBOEro
HCTUHHOTO noJioxkeHusi (cTp. 36, puc. 15). Korna Mb Buaum
Codnue uau JIyny 6Jiu3 caMoro ropusoHTa, OHH reOMeTpH-
YeCKH HaxonsiTCsl H U 2K € ropusaoHta. Huuero Her mostomy
HEBO3MOXKHOrO B TOM, 4Yt0 JAucK CoOJIHIa ¥ 3aTeMHEHHa#d
JlyHa Bugnel o6a Hal TOPH3OHTOM B ONHO BpeMs,
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«O6LIKHOBEHHO, — FOBOPHUT IO 3TOMy nosoay PJiamMma-
DHOH, — yKasbIBalOT Ha 3aTMeHusi 1666, 1668 u 1750 rr.,
KOrja 3Ta CTpaHHasi 0COOeHHOCTb IIPOsIBUJIACH BCEro pesue.
OpHako Her HagoOHocTH 3abupaThbesl Tak paJeko. 15 ¢es-
paiasi 1877 r. Jlyna Bocxoausa B Ilapuxke B o yac. 29 MHH.
CoJiHLle e 3akaThiBaJoch B 9 uac. 39 MHH., a, MeXIy TeM,
MOJIHOE 3aTMeHHe yKe HauaJgocbh. 4 pneka6bpst 1880 r. npouso-
111JIO MO.IHOe JIYHHOe 3aTMeHue B Ilapuke: B 3TOT neHb Jlyna
B3ouwIa B 4 yaca, a CoJiHIle 3aKaTuJoCh B 4 yaca 2 MHH., H
3TO OBLJIO MOYTH B cepelrHe 3aTMEeHUs, NIPOAOJKABIUErocsl OT
3 yac. 3 MuH. 10 4 uac. 33 MuH. Ecsiu 310 He Habgaionaercs
ropasjio uame, TO JHIIb [0 HeNOCTaTKy HabJionaTtesel.
Urtob6sl BUAETh JIYHY B MOJHOM 3aTMeHHH 0 3akarta COJIHIA
HJIM TIOCJIe €ro BOCXO4a, HaJlO JIMIIb BHIOPATb TAaKOe MeCTO
Ha 3emJje, yToObl JIyHa HaxoAuJgacb Ha TOPU3OHTE OKOJIO
cepenUHbl 3aTMEHHUS».

YTO0 He BCEéM H3BECTHO O 3aTMEHHUNX

Bonpoch

1. CKOnMbKO BpeMeHH MOryT [JIUTbCS COJIHEYHble W
CKOJIbKO JIYHHbBI€ 3aTMEHHUSI?
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Puc. 59. IlarHa cBeTa B T€HU IpPEeBECHOH JTHMCTBH BO BpeMsi YAaCTHOM
¢a3bl COTHEYHOTO 3aTMEHUA MMEIT CeproBUIHYIO GopMmYy.

2. CKOJIbKO BCEX 3aTMEHHUH MOXKEeT CJYYUTbCSI B TeueHHe
OIIHOrO roma?
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3. BuBaroT aM ropbl 6e3 COJHEYHBIX 3aTMeHHI? A Ges
JIYHHBIX?

4. Korpa 6ynet 6auxkaiiliee r1oJHOE COJTHEYHOE 3aTMEHHE,
sBunumoe 8 CCCP?

b. C Kakoil CTOPOHHI MNpPH 3aTMEHUH HAaJBUraercsi Ha
ConHlle uépHBll TUCK JIyHBI — cnipaBa uJu cJieBa?

6. Ha kKakoM Kpaw HauuHaercsl 3arMeHHe JIyHH — Ha
IIpaBOM MJIH Ha JIeBOM?

7. Tlouemy nsiTHa cBeTa B TeHHW JIHUCTBH HMEIOT BO BpeMd
COJIHEUHOTO 3aTMeHMsi (opMy ceprioB (puc. H9)?

8. Kakasi pasnuna mexny ¢GOpMoi COJHEYHOIO Cepra
BO BpeMsl 3aTMeHUs] U (opmMoit 0OBIYHOro JIYHHOrO cepriar?

9. IloyeMy Ha coJsiHeUHOE 3aTMeHHe CMOTPSIT uepe3 3a-
KOMMYEHHOE CTEKJOo?

OTBeTH

1. HauboJsibiiasi NpoaoJIXKUTEJBHOCT NOJHOHU (a3 bl
COJHEUYHOTr O 3arMeHus 7'/ MUH. (Ha IKBaATOpE; B BHIC-
HIHX LIHPOTax — MeHblile). Bce Ke ¢asbl 3aTMeHUS MOTyT
3axBaTuTh 0 4!/, uac. (Ha 3KBaTOpE).

[MponomxuresbHOCTb BeeX (pa3 JyHHOT O 3aTMEHHS —
J0 4 4dac.; BpeMsl NOJIHOro noteMHeHust JIyHul pJurcsi He 60-
Jee 1 u. 50 m.

2. Hucsno Bcex 3aTMeHHU B TEYEHHE rojila — M COJIHEUHBIX
H JYHHBEIX — HE MoxKeT OwnTb Oosblie 7 U MeHblIe 2.
(B 1935 r. HacuuTHIBaJOCh 7 3aTMEHHH: 5 COJHEUHBIX U 2
JIYHHEIX. )

3. bea CoMHeUYHH X 3aTMEHUHU He TNPOXONUT HU OX-
HOrO rojia: €xXerofHo CJy4aercsl He MeHee 2 COJIHeUHBIX 3a-
TMeHHU. ['onbl 6e3 My HH Bl X 3aTMeHHH OBIBAIOT JOBOJIBHO
YACTO, MPUMEPHO KaxKjkle O JerT.

4. Dauxaliliee mNOJIHOE COJIHEYHOE 3aTMEHHE, BHIHMOE
B CCCP, npousoitnér 15 ¢enpans 1961 r. Tlonoca nosuHoro
3aTMeHus Tpoinér uepes KpwiM, Cranudrpan, 3anajgHyio
Cubups.

5. B ceBepHoM mnoayuiapun 3eMJH nMCK JIyHB HalBH-
raercss Ha ConHue cnpaBa HaJeBo. Ilepsoro comnpu-
KocHoBeHusi JIyHBl ¢ CoJHUEM CcJelyeT BCerla KjaTb C
NpaBOU CTOPOHBL. B I0XKHOM INoJyuiapyd — ¢ J€BO i
(puc. 60).

6. B cesepHOM nonyuapuu JIyHa BCTyIlaeT B 3eMHYIO T€Hb
CBOHM Je BEL M KpaeM, B IOXKHOM — I1 P a B bl M.
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7.laTHa cBera B TE€HHU JIUCTBHI €CTb HE YTO HHOE, Kak
nsobpaxenusi Conuua. Bo Bpemsi 3atmenusi CoJiHIle HUMeeT
BHJ, cepllia M TAaKOH Ke BHJI HOJIXKHbBI HMETh €ro u300paxKeHusl
B TeHH JHCTBBI (pHuc. 59). .

8. JIYHHBIH <Ccepn OrpaHuyYeH <CHapyXH TOJYKPYIroMm,
U3HYTPH — noJayaJsnuncoM. CoJ He4Y HBl i cepn orpaHuyed
NBYMSI AyraMH Kpyra ofHoro paguyca (cMm. ctp. 99, «3aragky
JIYHHBIX (as»).

9. Ha CouaHue, xots1 66l H YaCTHYHO 3aCJOHEHHOe JIyHOi,
HeJIb351 CMOTPEeTh He3alUWLEHHBIMY TryadamMud. (CoJHeyHbIe

. . 5
WY Conn. 3ommenue Ecet noaysiapuy
J __Rowsy Cepedimo  Mrarsz

,.4
ey

cx cnpak

@R Corntr 3amrmerue 8roxn. nosywapuy
Havano  Cepeduna

>

Puc. 60. Ilouemy pas HaGamopmarenss B CEeBEPHOM MNOJyUIdpUH 3eMiH
auck JlyHbl BO BpeMsi 3aTMeHHMsl Halsuraercsa Ha CoJHUe cnpasBa,
a ansa Habaonarenst B I0XXHOM MoJdyulapyd —cJae Ba?

JIyud OG6KHUraioT HauboJjiee UYBCTBHUTEJIbHYIO YacTb CeTyaTou
060JIOUKH IJia3a, 3aMeTHO IOHHUKasi OCTPOTY 3pPEHHUs] HA IPOo-
JNOJIXKHUTEJIbHOE BpeMsl, a MHOra U Ha BCIO KHU3Hb.

Euwé B nauasie X111 B. HOBropoackui JjieTonucer, OTMeTHJI:
«OT cero ke 3uamenHusi B Benukom Horropopme enBa KTo OT
yeJIOBEK BUIETH JUIIMICA». H3bexaTh 0xKora, OQHAKO, JIETKO,
eCJIM 3aracTHCh TyCTO 3aKOMYEHHBIM CTeKJIOM. J3aKONTUThb
ero Hajgo Ha CBeYKe HACTOJbKO rycTo, 4Tob6bl nuck CoJiHna
Ka3aJicsi yepe3 TaKOe CTeKJO pPe3KO OYepUYEHHBIM
KPYy2XK KoM, 6e3 siyueil U opeosa; ajs ynob6CTBa 3aKOMUEH-
HYIO CTOPOHY IIOKPBIBAIOT JAPYTrHM, YHCTHIM CTEKJOM M 00-
KJeHBaloT no KpassM O6ymaroil. Tak KakK Heab3ss 3apaHee
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npeBUaeTh, KakoBhl Oynyt yciosusi BupumoctH CosHila
B Yackl 3aTMEHHsI, TO TMOJIE3HO 3aroTOBHTh HECKOJIBKO CTEKOJI
C pas3/iMyHOM T'YCTOTOH 3aTE€MHEHHUSI.

MOXHO MOMb30BAThCSl TakXe M IBETHbIMH CTEKJIaMU,
ecJIM CJIOXKUTH BMECTe [Ba CTeKsa Pa3nuyHBIX IBETOB (Kesa-
TeJIbHO «IOMNOJHUTEIbHEIX» ). OOGBKHOBEHHBEIC TEMHEIE OUKH-
KOHCePBBl HeJOCTATOYHH AJS1 3TOH 1end. Hakonernl, Becbma
npuroausl njsi Habnonenuss ConHna wu  ¢otorpaduyeckue
HeraTHBbl, HAa KOTOPBIX MMEIOTCSl TEMHBIE y4yacTKH HajJjexa-
el TycTOTH ‘).

Kakas Ha Jlyne noroaza?

Co6cTBeHHO roBopsi, Ha JIyHe HeT HUKaKo# MOrojmel, ecsu
3TO CJIOBO NMOHUMAaTh B OOGLIMHOM cMBIC/e. [Kakasi MoxeTr ObITh
florojla TaM, TJe COBEpPIleHHO OTCYTCTBYIOT aTMmocgepa,
obJiaka, BOASIHOHM map, ocafky, BeTep? ENMHCTBEHHOE, O YéM
MOXeT OBITh peub, — 3TO TeMmepaTypa MOuBHL

Htak, Hackosbko Harpera mouBa JIyHB? ACTPOHOMBI
pacnosiaraloT Tenepb NpuGopoMm, NAIIMM BO3MOXHOCTH U3-
MepsITb TeMrmepaTypy He TOJbKO J[AaJCKuX CBeTHJ, HO H
OTJleJIbHBIX MX Y4aCTKOB. ¥CTpOHCTBO mpubopa OCHOBAHO HA
SIBJIEHUHM TEePMO3JeKTPUYeCTBAa: B MPOBOJHUKE, CIassHHOM H3
JBYX Pa3HOPOMHBIX METaJJIOB, Npoberaer 3JCKTPUYECKUH TOK,
KOT'Jla ONHMH chal TerJsiee APYroro; cujia BO3HUKAIOIEro TOKa
3aBHCHT OT PA3HOCTH TeMIeparyp U TMO3BOJSeT H3MePHUTh
KOJINYECTBO MOTJIOIEHHOH TeIVIOTH.

UyscTBUTEIPHOCTE MpUbOpa nopasutenbHa. [Ipu MHKpo-
CKONMUYeCKHX pasMepax (OTBeTCTBeHHasi uacth npubopa He
Gonbine 0,2 mm u Becut 0,1 Me) oH oT3bIBaeTcsl ma)ke Ha
rperoiliee seicreue 3B€3f 13-i BesMuMHbl, NMOBBIILIAIOIEE TEM-
nepaTypy Ha JNE€CHATHUMUJJHOHHBE LOJH TP a-
Ayca. T 3BE3NL He BUAHH 6€3 TeJeCKOna; OHHU CBETHAT
B 600 pa3 cnabee, HexKeJIH 3BE3/1b, HAXOASAIINECS HA TPaHUIE
BUJIMMOCTH TPOCTEIM TJ1a30M. YJIOBUTH CTOJIb HHYTOXKHOE KO-

1) JKenaromum nonpoGHee O3HAKOMHTBCH € TeM, KaK IHPOTEKAeT
MOJHOE COJHEUHOE 3aTMEHHE U KakHe HaGJIOfleHHsi MpPOH3BOAST acTpo-
HOMBI BO BpeMsi 3aTMEHHH, MOXHO PeKOMEeHAoBaTp KHHry «(CoJiHeuHbie
3aTMEHHs1 H HX HaOJIONEHHE®, COCTARJEHHYK TPYNNol CHenHanucToB
non ofwei penakuueit npod. A. A. Muxainosa. Kuwra npepnnasna-
yeHa Aias JioOuTesiedl aCTpOHOMHH, InpenojaBaTesieil H ywalUHXCst CTap-
mHx Knaccos. bonee nonyasipuo Hanucana kuura B. T. Tep-Orane-
30Ba «CoJiHeunble 3aTMeHHs», Jocrexusnat, 1954 («Hayuno-nonynsipuas
GuGnnoTeKa»).
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JIHYECTBO TeIlJla — BCE PABHO, UYTO OOHapPyXHUTb TEIJIOTY
CBE€UYH C PACCTOSIHHSI HECKOJIbKHX KHJIOMETPOB.

Pacnosiarass TakuM [OYTH YyJNECHBIM H3MepPHTEJbHBIM
npuboOpoOM, acTpOIIOMBI BBOIMJIH €ro B OTHEJIbHbIE YUYaCTKH
TeJIECKONHYeCKOoro H3obpaxeHusl JIyHBI, H3MepsJIH MoJiyyae-

Puc. 61. Temneparypa na JlyHe pmocturaer B LleHTpe BHIMMOrO JHCKa
-+ 110° u ObicTpo majaetr K Kpasm jno — 50° u Hmxe.

MO€ UM TeIlJIO H Ha 3TOM OCHOBAHHH OLIEHUBAJIU TeMOepaTrypy
pasJinuHbIX yacTed JIyHbl (¢ TouHocTbio 1o 10°). Bot pesy.ib-
tatbl (puc. 61): B LHeHTpe nucka noJiHOH JIyHBI TeMmepartypa
Boliie 100°; BblIMTAsT 31€Ch HA JIYHHYIO IOUBY BOJla BCKUIMaJa
Obl naxe MOJ HOpMaJbHBIM namJjieHHeM. «Ha JlyHe Ham He
NpHILJIOCh OBl TOTOBHTHL cebe oben Ha MJIHTE, — IMUILET OLUH
acTPOHOM, — €€ poJib Morvia Obl BEIMOJIHUTH Jt00Oasi Guxaii-
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mas ckanay. Haumnas ot UeHTpa AMCKa, TeMnepaTypa paBHO-
MepHo YOGbIBaeT BO Bce cTOpPOHB, HO ewé B 2700 xkm or
IIeHTpaJIbHOH TOYKM OHa He HHXKe 80°. 3arem majeHue TeM-
nmepatypbl HAET ObicTpee, M OJIM3 Kpas OCBELEHHOro JHCKa
rocrnofacTByet mopo3 B —bH0°. Emié xosnonnee Ha TEMHOMH, OT-
Bépuytoit ot CousiHlla cropone JIyHbl, rae Mopos HOCTHraeT
—160°.

Panblile 6bIJI0 YIOMSIHYTO, YTO BO BpeMsi 3aTMeHUH, KOT/A
JIVHHBIH 1Iap OKyHaeTcs B 3€MHYIO TeHb, nousa JIyHbl, JU-
MEéHHAS COJIHEYHOTO CBeTa, OBICTPO oOXJaxpaercd. Dbino
U3MepPEeHO, KaK BEJIHKO 3TO OCThIBaHHe: B OJHOM cJyuyae ycTa-
HOBJIEHO NaJieHWe TeMmmepatypbl Bo Bpems 3atmenus ¢ 70
g0 —117° T. e. mouty Ha 200° B TeuyeHHe KaKUX-HUOYHb
1!/o—2 wacoB. Mexny tem, Ha 3eMJie, IpU NOAOCHHIX XKe YCJl0-
BUSX, T. €. NP COJIHEYHOM 3aTMEHHH, OTMEUAEeTCs IMOHMXKe-
HUe TeMIepaTtypbl BCero Ha JiBa, MHOTO Ha TPH rpanyca. 2To
pasJpyre Hajno OTHECTH 3a cYét 3eMHOM aTMoc(hephl, CpaBHH-
TeJIbHO NMPpo3pauHol /s BUAMMBIX Jyueit CosHla U 3a7epxku-
Balolliell HeBUINMbIE «TeIJIOBLIe» JIYUH HArperoil MouBHL.

To, yro nousa JIyHel Tak GLICTPO YTpauMBaeT HaKOIJIeH-
Hoe el0 TemJo, YKa3biBaeT OJHOBPEMEHHO M Ha MaJlylo TemJo-
éMKOCTb H Ha AYPHYIO TeMJIONPOBOAHOCTh JIYHHOH MOYBHI,
BCJIEICTBHE 4Yero MnpH e€ HarpeBaHWU yCrneBaeT HaKOMHUThCS
JM1Ib HEOOJBUIOH 3aMac TEeMmJIOTHI.
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rJIABA TPETbS
MNJAHETDI

[l1aneTnl npH AHEBHOM CBeTeE

MO}KHO JIM OHEM, rpu sipkoM cusiHun CoJiHLA, BUOETH TJia-
HeTol? B Teneckon — 6e3yc/JIOBHO: aCTPOHOMbI HEPENKO
MpOU3BOAAT HAOJIONEHUST Hal MJIaHEeTaMH JHEM, pasJynyast ux
B TPyOBbl Jaye cpelHel CHJIBI, NTpaBla, He TaK OTYETJIUBO,
KaK Houblo. B Tpy6y, muamerp obGbekTuBa Kotopou 10 ca,
MOXHO JHEM He TOJIbKO BuIeTb IOnuTep, HO H pas3/HyaTh Ha
HéM XapaktepHble noJiockl. Habmonennss Mepkypus, mnoxa-
JyH, ynobHee MPOHU3BOAUTHL JHEM, — TOrjJa IJIaHETa CTOUT
BLICOKO HaJi FOPHU30HTOM, mocJie ke 3axona Cosnua Mepky-
puili ObIBaeT BHIEH TaK HU3KO Ha Hebe, YTO 3eMHast aTMO-
cchepa 3aMeTHO HCKa)aeT TeJeCKONUyeckKoe H300parkeHHe.

[Ipn GJyiaronpUsiTHBIX YCJOBHSIX HEKOTOpBIE IJIAaHETHl 0=
CTYINHBl THEM M HEBOOPYKEHHOMY IJ1asy.

OcobeHHO yacTto ypaércs HabJionarb Ha JHEBHOM Hebe
caMylo SIDKYyIO H3 MJaner, BeHepy, KOHeYHO, B MNOpy HaH-
GoJibiieii e€ sipkoctH. H3Becren pacckad Aparo o Harmo-
JieoHe I, KOTOpBLI OnHaXIbl BO BpeMsl MapajHOro cJjenoBa-
Hust o yauuam Ilapuxka Obl1 oOMXKeH TeM, YTO TOJIA, Nopa-
XEHHasl nosiBleHHeM BeHepbl B MOJigeHb, yaessiia 6oJblie
BHUMAaHUA 3TOH IJIaHeTe, YeM ero BBICOKOH ocobe.

C yauu 6osblinx roponoB BeHepa B nHeBHBIE Yachl BUIHA
Jaxe yallle, yeM C OTKPBITBIX MECT: BBICOKHE JOMa 3aCJOHSIOT
CoJHIle U TeM 3alUIIAIOT IJ1a3a OT OCJIENJISIIONIEro NeiCTBHS
npsiMbIX ero Jyueil. Cayyan BUOAMMOCTH BeHepbl THEM OTMe-
yeHbl U PYCCKHUMH JieTonuclamMmu. Tak, HOBropoJacKasi JIeTOIMUCh
ropoput, uto B 1331 r. nHEM «sBHCS Ha HebGecH 3HaMEHHE,
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3Be3[a CBeTJIa Haj LEPKOBBbIO». 3Beslia 3Ta (Mo HccjenoBa-
nusm J1. O. Cesitckoro © M. A. BunveBa) 6ni1a Benepa.

Haubosee 6saronpusiTHble 3MOXH AJ5 BUAUMOCTU BeHepwl
B JHEBHOE€ BpeMsl MOBTOPSIOTCS Kakable 8 jiet. BHuMaresb-
Hele gabJiopatesn Heba, BEPOSITHO, UMeJH CJydyad BUIETDH
JAHEM MPOCTBIM TIJ1a30oM He ToJibKo Benepy, Ho u lOnutep u
paxe Mepkypuu.

3[eChk YMECTHO OCTAHOBUTBCH Ha BOMPOCE O CPABHUTEJIb-
HOM OJieCKe mJiaHeT. B Kpyry HecneydajuctToB BO3HHKAIOT
HHOT/Ia COMHEHHSI: Kakas I[JlaHeTa JA0CTHraer OGoJblliero
6necka — Beunepa, IOnutrep uwnu Mapc? Koneuho, ecnu Owvl
OHM CHAJIU OJHOBPEMEHHO U pasMelanuch psaoM, NMoaoBHOro
BOrpoca He BO3HUKano O6bl. Ho korma Buauiibs uX Ha Hebe
B pa3Hoe BpeMsl MOPO3Hb, HEJETKO PEeIUUTb, KOTOpPasi U3 HUX
dapue. BoT Kak mianeTsl pacnoJsararorcsl B nopsijike ux 6Jecka.

Benepa Aabee C ca, H
Mal;)?:p fipue Cunpuyca Meprypnft gggeegaéggniepnog
[Omtep B HecKoabkKo pa3 | CartypH B MY HH b

Mul eumié BepuHéMcH K 3TOH TeMe B CJeAymwilleil riaase,
KOI/la MO3HAKOMUMCH C YHCJIOBOU OoLeHKOU OJiecka HeDeCHBIX
CBeTHJL.

llhaneTHas a30yka

st o6o3nauenusi Connua, JIyHbl U miiaHeT coBpeMeHHbIe
ACTPOHOMBI YMOTPeDBJISIIOT 3HAUKH BecbMa JPEeBHEro MNPONCXo-
Xaenusi (puc. 62). Vix Hauepranwe Ttpebyer mNOsICHEHUH,
KpoMe, KOHEUHO, 3Haka JIyHbl, MoOHSITHOrO camoro mo cebe.
3HakK Mepkypusi ecTh YIPOILEEHOE HSOOpaXKeHue Keajta MU-
(¢uueckoro 6ora Mepkypusi, MOKpoBUTENS 3TOH MNJaHeTH.
3uakoMm BeHepwbl cayxur u3obparkeHue PyYyHOro 3epralia —
3MOBJieMBl XEHCTBEHHOCTU W KPacoThl, NPUCYIHX OoruHe Be-
nepe. CumBosiom 151 Mapca, NoOKpoBUTeNbCTByeMOro Gorom
BOWHEI, BLIOPAHO KOMBE, 3aCJIOHEHHOE IIHUTOM, — aTpUOyTHI
BouHa. 3Hak lI0nuTepa — He YTO MHOe, Kak HayaJjibHasi OyKBa
rpeyeckoro HaumeHoBaHusi O0mmtepa — Zeus (Z — B pYyKo-
nucHom wpudte). 3uak CatypHa, Mo ToJkoBaHuo PraMmma-
pPHOHA, eCTh HCKaXKE€HHOe H300parKeHHe «KOCH BPEMEHH» —
TPagUUMOHHON MpHHAMeKHOCTU O6ora cyapObl.

[lepeuncnennble cefivac 3Haxku ypnorpebasiorcs ¢ [X B.
3HakK Ypana, pazyseercs, Gosee MO3THEro MPOHUCKOKICHUSA:
naHera 3Ta oTkpeita Juimb B KoHUe XVIII B. Eé 3nak —
KPyXoK ¢ OykBoil H — nosixken HanomuHath Ham o B. [ep-
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wesie {Herschel), orkpbiBinem Ypan. 3uak HenryHa (oTkphI-
toro B 1846 r.) ortmaér maHp Mu(posorud wu3obparkeHueM
Tpe3ybla Gora Mopeil. 3Hak sl nocsaenHeid miaHerhbl, [lny-
TOHA, NOHSATEeH caM coboH.

K 3710ii nianernoll azByke HaAoO ell€ MPHCOCAMHUTH 3HaK
TOW MJiaHeTh, Ha KOTOpPOH MBI XKUBEM, a TakKe 3HaK IeH-
TpaJbHONO CBeTa Halued cucreMbl — CosH- g0 1«
1a. STOT NOCJeIHNH 3HAK — CaMblil JpeBHUH,

OTOMY YTO ObLI B YNOTPEOJIEHUH y €TUNTHH  Mppps ppf Q
emé THICSYe/1eTUsl Hasaf.

MuoruM MNOKaXeTcsl, BEPOSITHO, CTPAH-  prypep, 9
HBEIM, YTO TeMH e 3HaykaMH [JIaHeTHOH

a30yKy 3anajHble acTpPOHOMBI OGO3HAYAKT  prpc d
JHU HedesJH, a UMEHHO:
BoCKpeceHbe — 3HaKkoM CouHua Hnprep 2}-
NOHECHEJbHUK ~—  » JIyHbl
BTO pHUK - % Mapca -F-Z
cpexny — » Mepxypun Cazypn
yeTBepr —» IOnutepa
NATHHILY — > Benepu Ypan 8
cy6o6orty — > Carypna 8
Heoxupantoe cBamkende 570 cramer TFPFTYH

ecTeCTBEeHHBIM, eCJIM COMNOCTABUM 3HAKH IJla-
HeT He C PYCCK#MH, a C JIATHHCKUMH HJIH C
(paHlly3CKUMH Ha3BaHHUSIMH JAHEH HEeIeJIH, Comme ©
COXPAHUBIIHMH CBOIO CBSI3b C HaHMEHOBa-
HUSIME TJ1aHeT (MO-(PPaHIly3CKH: TMOHEARNb- 3oy o 6
HuK — lundi — nenp JIyubl, BTOpHUK — mar-
di — nesp Mapca u T. a.). Ho MBI He cra- Puc 62. Ycaos-
HeM yriyGasTbest 371ech B 9Ty JuoGombitayto AP0 SHEER ;g’;
obJiacTh, GoJplile OTHOCALLYIOCS K (PUIOJIONMH W ITAHET,
M K HCTOPHMU KyJIbTYypbl, UeM K acTPOHOMHH.

IlpeBurMy a/XuMUKaMHU TJiaHeTHasi a3byka ynoTpe6is-

jach 1Jisi oB03HAaUeHHs MeTaJlJlIoB, a HMEeHHO:

llayror 2

3nak Connuna — ans 3o070t1a
»  Jlynp — » cepe6pa
» Mepkypus — » pryTH
» BeHeppl — » MemM

» Mapca — » XeJnaesa
» lOnurepa — » oxaoBa
» Caryppua — » CBHHLA

Cs13b 3Ta oObsICHSIETCS] BO33peHHEM aJIXUMHKOB, TOCBSI-
aBIIMX KaKAbLIH MeTaJlsl OJHOMY M3 JpeBHHUX Muosiornye-
CKHX OOKeCTB.
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HakoHel, OTrOJIOCKOM CpeIHEBEKOBOTO TMOUTeHHs K IJia-
HeTHHIM 3HAaKaM $IBJsieTcss  yriorpefJieHUe COBPeMEHHBIMH
6oTaHMKaMU ¥ 300JioramMu 3HakKoB Mapca v Benepnl s 060-
3HAUEeHUS] MYXKCKUX M KEeHCKUX 3K3eMIUIsipoB. boranmku
yrnoTpebnsiioT TakkKe actpoHoMuyeckud 3Hak CoJHLa 5
o003HayeHUsl OJHOJICTHUX pacTeHuyl, A AByXJeTHUX Oe-
petcsi TOT K€ 3HaK, HO BUAOU3MEHEHHbI (C IBYMf TOUKaMH
B KPyKKe), IJig MHOTOJIETHMX TpaB — 3HaK IOnurtepa, misa
KYCTAPHUKOB UM JiepeBbeB — 3HaK CarypHa.

Yero nesbze M300pa3uTh

K uuciay Bemiell, KOTOpble HHUKaK HeJpb3si HU3006pasuthb
Ha Gymare, NMPUHAIJIEKUT TOUHBIM INIAH HAalleH COJIHEYHOMU
cucteMbl. 10, 4TO MOJi UMEHEM IUIAHA COJIHCYHOW CHUCTEeMH
[IPUBOAUTCS B KHUrax 1Mo acTPOHOMHH, €CTh UePTEx IJIaHeT-
HEIX MY T € i1, 8 HUKAK He COJIHEYHON CHUCTeMbl: CaMHUX MJiaHeT
Ha TaKUX yepTexax u3odbpasuth Henb3ds 6e3 rpyboro Hapy-
IweHusi Maciutaba. IlnadeTsl Mo cpaBHEHUIO C PasfesIsio-
HIUMHU X PACCTOSIHUAMH TAK HUYTOXKHO Masbl, 4YTO TPYAHO
Laxe CcocTaBUTh cebe CKOJIBKO-HUOYIb TMpaBUJIbHOE TMpej-
cTaBJjieHHe o6 3TOM coortHOouleHHd. Mebl o6JsieruuM paboty
BOOOpaXKeHusl, eci oBpaTUMCsl K YMEHBLIEHHOMY NOIOGUIO
[JIaHeTHOU cucTeMbl. Torja craHer SICHO W TO, MoYeMy HeT
BO3MOXXHOCTH TIPEACTaBUTh COJIHEUHYIO CHUCTEeMy HH Ha
KakoMm uyeprexe. BCe, uTo MBI B COCTOSIHUM CACNATH HA 4ep-
TexKe — MOKa3aTh CpaBHUTE/bHBIE pasMepbl naHer U CoJiH-
na (puc. 63).

NabepéMm nns 3eMHOro mapa camylo CKPOMHYIO BeJH-
YUHY — OyJIaBOYHYIO TOJIOBKY: NMYyCThb 3eMJisi U300parkaercs
IWapHKOM OKoJIo 1 Mam nonepeunwkoM. TouHee roBopsi, MBI OY-
JeM roJib3oBathest Macutabom npuMepHo 16 000 xku B 1 mam,
wau 1 : 15000 000 000. JiyHy B BuUae KPYNUHKH B !/, Mm nua-
MeTpoM Haao OyneT nmoMecTuTb B 3 €M ot OyJlaBOYHOH ro-
JoBKHM. CoJiHUE BeJHYMHOH ¢ MAY WIH KPOKETHBIH 1uap
(10 em) nomxHOo orcTosiTh Ha 10 M oT 3emyn. Msiy, noMeniéH-
HBIfi B OJIHOM YIJly NPOCTOPHON KOMHaThl, 1 OyJiaBoyHasl ro-
JIOBKA B APYromMm — BOT TMojjo0ue TOro, 4YTO MNpPeacCTaBJISIIOT
coboit B mMupoBoM mnpoctpaHctBe CosiHue u 3emnssi. Bel Bu-
IVTe, YTO 3[eChb B CaMOM JeJie ropa3io 6oJbllle MyCTOTH, YeM
BenlecTBa. [IpaBna, mexkny Connuem u 3eMJél ecTh IBe ma-
HeThl — Mepkypuili u Benepa, HO OHH MaJilo CHOCOBCTBYIOT
3arCJIHEHHUIO NIPOCTPAHCTBA; B Halllell KOMHaTe NMpUOaBJIsIIOTCS
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JIMLLIB JiBe KPYINUHKH: ofiHa B !/3 mm monepeunukom (Mepky-
puil) Ha paccrosinun 4 M ot wMmsiua-CosHLa WU BTOpass —
¢ OGysaBounyio rosiosky (Benepa) — B 7 M or Msiua.

Ho 6yayr emé KpynuHKH BeliecTBa MO JPYTyi0 CTOPOHY
ot 3emsin. B 16 # or msiua-ConHna kpyxutcsi Mapc — kpy-
NMUHKa B !/o mm momepeynukoMm. Kaxaple 15 Jetr obe Kpy-
NUHKY, 3emJisi 1 Mapc, cOimxaioress 10 4 M; TaK BBINJISAAUT
3/IeCh KpaTuaillllee pPacCcTOSIHUE MEXAY JABYMSI MHpaMi.

Kpa M CONHeYHOro Bs1¢4
A4

Henryn  YpAn

Horuter CarypH
O O o o
3eman Berera Marc  Mepxyrmit
O~ e e e e - -0
Semss 384000 /lyHA o Ilnyron
0o 100 200 300 400 500000 KM
Macwrad

Puc. 63. CpaBuurenbHnie pasMepsl naanetr u Coanua. Juamerp nucka
. Conxua B 3TOM Macmrtabe paseH 19 ca.

Y Mapca — fiBa CnyTHHKa, HO HM306pas3uth HX B Hauled Mo-
JleJ M HeBO3MOXKHO: B MPHHATOM Macuitabe UM cJe[ioBaJsio Obl
npunate pas3Mepnbl Gaktepuil! IlouTm cTONB Ke HHUYTOXKHEBIE
pa3Mephl JOJIKHBEI UMETh B Hallled MOAEJN aCTEe€ POHU I bl —
MaJible TJIaHeThl, U3BECTHbIE yXKe B YHCJie CBEILIE MOJyTOpa
THICSIY, Kpy»Kalpecst mexay Mapcom u {Onurepom. Hx cpen-
nee paccrosinne or ConHua B Haueit momenu — 28 x. Haw-
Gosiee KpyMNHBle U3 HUX UMeloT (B MOJE/IH) TOJILMHY BOJIOCA
(/o0 mM), Meapuaiilllue XKe — BeJHUUYUHON ¢ 6aKTepHIo.
Hcnonun-IOnutrep O6yner mnpeicTaBJeH y HaC [apUKOM
BesiynHOM ¢ opex (1 em) B 62 M ot Msiua-Connna. Bokpyr
Hero Ha pacctosiHum 3, 4, 7 ¥ 12 em Kpyxarcs camble Kpyil-
Hole U3 12 ero cnyTHHKOB. Pa3Mepel 3TUX GOJBIHUX JYH —
OKoJIO /o MM, oCTalIbHBle NPEACTABJAIOTCH B MOJEJIH OMNSITh-
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Taku OakrepussmMu. Haubojsee ynan€HHHN W3 €ro CoyTHUKOB,
[X, npumniock OBl MOMeCTUTH B 2 # OT opeXa-lOnutepa. 3Ha-
yuT, Bc cucrema IOnutepa uMeer y Hac 4 # B mionepeyHUKe.
ITO oyeHb MHOrO MO CPaBHEHMIO ¢ cucTeMmodl 3emss — JlyHa
(monepeuHuk 6 cx), HO JIOBOJILHO CKPOMHO, €CJIM COMNocTa-
BUTh TaKde pasMepbl ¢ TMonepeyHUKoM opbutel IOnurepa
(104 #) nHa Hawell mopmenu.

Yxe u Temepb OYEBUHO, HACKOJBKO Ge3HANEXKHBI TIO-
NBITKU YyMEeCTUTD IJIAH COJTHEYHOU CUCTeMEl Ha OIHOM YepTerKe.
HeBo3aMoxHOCTE 3Ta cTaHeT B palibHelllleM ellié ybequTesib-
Hee. [Inanery Caryps npuuiock 6b1 nomectuts B 100 # or
msaya-ConHlla B BUge opemika 8 mm momnepednuxkom. Ilpo-
cJlaBJieHHble KoJiba CaTypHa HIMPUHOH 4 MM U TOJILIUHOI
o500 Mm BYAYT HaXOAUTBCH B 1 MM OT MOBEPXHOCTH OpelIKa.
9 cnyTHHKOB pas3bpocaHbl BOKPYr MJIaHeTHl Ha MNPOTAKEHUH
/o # B BUE KPYNHHOK AHaMeTPoOM B '/jo MM U MeHee.

IlycthiHY, paspesisiioniye MnJaHeThl, MPOrpecCHBHO yBeJH-
YUBAIOTCS C MPUOJIMXKeHHeM K OKpahHaM CHCTeMBl. YpaH
B Haled moaeqau orbpoiuten Ha 196 # or CosHua; 370 — ro-
pPOIIMHA B 3 MM MOMEPEYHUKOM C O MBUIMHKAaMU-CIyTHUKaMU,
pa3bpocaHHBIMM Ha PaccTOsiHUU [0 4 cM OT UEeHTpaJibHOH
KPYTNUHKH.

B 300 # OT UeHTPaJIbHOTO KPOKETHOro uiapa MeJJiH-
TeJIbHO coBepllaeT CBOM MyTh MJaHera, erlé HeJaBHO CYUTAaB-
lasici focJefHeill B Haweil cucreMe, — HenTyH: ropounHa
c npyms cnytHukamu (TpuroHom m Hepeupoii) B 3 u 70 cm
OT Hee.

Euié nanee obpamjaercsi HebGoabluasi maHeta — Ilny-
TOH, pPacCTOsiHUE KOTOPOM B Halled MOJeJIH BBIPa3UTCH
B 400 #, a nonepeyHUK — OKOJIO MOJIOBUHBI 3€MHOTO.

Ho u opbury stoil mocJsienHedl mnJlaHeThbl HeJb3sl CYUTATh
rpaHuUell Halel coJsiHeyHoU cHcTeMbl. Kpome miaHer, K Hel
npuHanaexaT Belb U KOMeThl, MHOTHE U3 KOTOPBLIX JBUKYTCS
Mo 3aMKHyTbIM nyTsM oKoJio Connua. Cpeau 3THX «BoJiOCa-
TBIX 3BE3» (MOAJIMHHOE 3HAYEHHE CJIOBA «KOMeTa») eCTb PsJl
TakuX, nepros obpalleHuss KOTOpeIX aoxoautr ao 800 jer.
310 — KoMeThb! 372 r. mo Hawel 3pel, 1106, 1668, 1680, 1843,
1880, 1882 (nBe komethl) u 1887 rr. ITyrh Kamxpoit U3 HUX
Ha Mojeau u3obpasumsicss Obl BBITAHYTBIM 3JUJIMIICOM, OJMH
KOHel KoToporo, Onauxailuuii (mepuresiuil), pacnojoxed
Bcero B 12 mm or Conuua, a paneuuil (adenuit) —
B 1700 # ot Hero, B uernipe pasa paJsbiie Ilnyrona. Ecmwu
UCUUCJIHTh PasMepsl cOJIHEYHOH CHCTEeMbBI MO 3THUM KoMmeTaM,
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TO Hallla MOJEJb BHIpacTeT no 3!/ km B mnonepeyHyke M 3ai-
MET Tuiowianb 9 kM2 npu BelwuuHe 3eMJiH, He 3alynbTe,
¢ Oyaasounyio rosoBKy! Ha 3tux 9 km? noMeluaeTtcsi Takoi
WHBEHTapb:

I xpokeTHHIl 11ap,

2 opelIka,

2 TOpPOLIMHHI,

2 6ylraBoOuHBIE TOJOBKH,
3 KPYNHUHKH INoMeJbye.

BeniectBo KoMeT — KakK Obl OHH HH OBIH MHOTOYHCJ/IEH-
Hbl — B pacuéT He MPHHHUMaeTcsli: MX Macca Tak MaJja, uTo
OHH CIIPaBEAJHBO Ha3dBaHbl «BHAMMOE HHUUTO».

HMTtak, Hama rnjaHeTHasi CUCTEMa He nofaaétcs ulobpaxe-
HUIO Ha yepTexke B MPaBHJIbHOM MacliTabe.

[louemy Ha Mepkypuu HeT aTmocdepb?

Kakasi MoxXeT OBbITb CBfI3b MeXAy MPHCYTCTBHEM Ha ILIa-
HeTe aTMocephbl ¥ NPONOJIKHUTENbHOCTbIO €€ 060poTa BOKPYT
ocu? Kazanoch Opl, HUKako#. 1 Bc€ ke Ha npuMepe GJHKaM-
meit K ConHuy mniaanetrbl, Mepkypusi, MbBl ybexnaeMcsi, 4TO
B HEKOTODPBIX CJAYUasiXx TaKasl CBsi3b CyLlecTByeT.

[lo cuse Ts2KecTH Ha cBoelt nosepxHocTH Mepkypuil Mor
6Bl yaep:KuBaTb aTMocdepy TaKoro cocTaBa, Kak 3eMHad,
XOTSl ¥ He CTOJb TJIOTHYIO.

CkopocTtb, HeobOxonuMasi 151 TIOJHOTO MPEOJOJCHUS MPH-
TsizkeHHs1 Mepkypus Ha ero nosepxHoctH, pasHa 4900 m/cex,
a 3TOH CKOPOCTH TMPHU HEBBICOKMX TemmepaTypax He AOCTH-
rarT OblcTpeiillive ¥3 MoJeKyn Hamelt atMocdeprl ). K1 Tem
He MeHee Mepkypuil Jaumeén atMocgepsl. [IpuurHa Ta, 4TO OH
nemKeTcst BOKpYr CoJiHIa Hanono6re NBUKeHus JIyHBI OKOJIO
3emi, 1. e. o6palléH K LeHTpaJbHOMY CBETHJY BCerja OfHOH
U TOH Ke csoell ctoponoi. BpeMst o6xona op6uTH (88 CyTOK)
paBHO BpeMeHH o6opota BOKpYr ocH. [loatoMy Ha onHoii cro-
poHe MepKypusi, — ToM, KoTopass Bcerga  obpalueHa
K CosHIly, — HenpepblBHO JJIUTCH JIeHb H CTOUT BEYHOe JIeTO;
Ha ApYro#l ke CTOpoHe, oTBEpPHyTOH OT CosHIa, LapaAT He-
npepblBHAs HOub M BeuHas! 3uma. Jlerko BooOpasuthb cebe,
KAKOH 3HOH NOJIXKEH TOCIOACTBOBATL HA JHEBHOH CTODOHE
nyaHete: CoJiHlie 3nech B 2!/, pasa 6JuxKe, ueM Ha 3emJe,
M Mansiuiast cuAa ero Jyuyed JOJIXKHaA BO3pacTH B 21/p X 21/,

1) Cum. . 11, crp. 70 («ITouemy na JlyHe Her aTMocdepni?»).
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T. €. B 6!/, pa3. Ha HouHylo cTrOpoHy, HanpoTus, B TE€ueHue
MHUJIJITHOHOB JiIeT He TNPOHWKaJd HU OfOMH Jyu CoaHud, U Tam
AOJKEH TOCTIOACTBOBATHL MOPO3, OMU3KNH K XOJOLY MUPOBOTO
npocrpadcTBa !) (okosno —264° C), Tak KakK Tensora JHEBHOMH
CTOPOHBI HEe MOXKeT NMPOHUKaTh CKBO3b TOJILY TWAHETHL. A HA
rpaHuile JHEBHOH M HOUHOH CTOpPOHBI cCylIecTByeT TmOJIOCA
mmpuuHoll B 23°, Kyna Bchencrsue aubpauvu ?) Codsdue 3a-
TJsiAbIBaeT JIMIIb Ha BPeMSs. '

[Ipy Takux HEOOBIUANHBIX K/JAMMATHUECKHX YCJOBHSX 4TO
2Ke NOJIXKHO TpoH30oUTH ¢ atMocdepoil nnanerbl? OueBHIHO,
Ha HOYHOH YIOJIOBHHE TIOJ BJHUSHHEM CTPAIIHOIO XOJOna
aTMoc(epa CrycTUTCSI B XKHAKOCTbL M 3aMépsHeT. BeiencTeue
pe3Koro TNOHHXKEeHHWsT aTMoC(epHOro pnaeJieHHsl Tyma ycTpe-
MHTCSl rasoBasi o00Jlouka NHEeBHOH CTOPOHB! IJIaHETHl W 3a-
TBepIeeT B CBOIO ouepenp. B urtore Bcsi atmocdepa HLosKHA
B TBEPIOM Bule coOpaThCsl HA HOYHOH CTOpPOHE TJIAHETHI,
BepHee — B TOH e€ yactu, Kyna ConHlle BOBCE He 3arJisifibl-
BaeT. TakuMm o6pasoM, oTcyTcrBHe HA Mepkypuu arMocdepbl
SIBJSIeTCS] HeU30eKHBbIM CJEeNCTBUEM (PU3NUECKHUX 3aKOHOB.

[Io Tem xe coofpaxkeHUsIM, 10 KAKHM HEIONyCTHMO Cy-
HiecTBOBaHue atMocdepbl Ha MepKypuH, HOJKHBI Mbl OTBEPT-
HyTb W JOTrankKy, Hepelko BhICKa3blBaeMyio, OyATO HMeercs
atMocdepa Ha HeBUAMMOH cTopoHe JlyHbl. MoxXHO ¢ yBepeH-
HOCTBIO yTBepPKnaTk, UTO €CJH HeT aTMoc(epsl Ha OfHOH CTO-
poHe JIyHbl, TO HEe MOXKeT €€ ObITh U HA MPOTUBOMOJOKHOH 8).
B 3ToM nyHKTe pPacXoAHTCsl ¢ UCTHHON (aHTaCTHUeCKHH po-
MaH ¥Yaanca «[lepsruie Jionu Ha JlyHe». Pomanuct gonyckaer,
uto Ha JIyHe ecth BO3AyX, KOTOpPHIfi B TeueHHe CIJIOLIHON
14-cyTouHOl HOUHM ycneBaeT CryCTUThCS! U 3aMEP3HYTh, a C HAa-
CTYNJIGHHEM JHSI BHOBb TEPEXO[UT B razoofpasHoe COCTOSsI-
Hue, obpasysi armocdepy. Huuero nogo6Horo, onnako, npo-
WCXOOUTh He Moxer. «Ecnuw, — mucanl no 3ToMy TOBOLY

1) Tlon ycsAOBHBIM BhIpaxKE€HWEM «TeMIilepaTypa MHpPOBOro INpocTpaH-
cTBa» (PU3UKM Pa3yMEIOT Ty 1eMIepaTypy, KOTOPYIO moKasaj 6bl B 1pO-
CTpaHCTBE 3aUepPHEHHbIH TEPMOMETp, 3acJIOHEHHBIH oT Jydueli Connna. dta
TeMIiepatypa HECKOJBbKO BHIJe TOUKH abcomotHoro Hynsa (— 273°C)
BCJEACTBHE TIpewulero JHAeHCTBHA 3BE3OHOro HaayuenHsi. CM. KHHIry
#i. H. Ilepennmana «3Haere JH Bbl (DUBUKY?».

2) O nubpauun cM. ouepk «Buaumas u HeBMAUMAas cTOpOHBI JIYHBI»
(ran. A1, crp. 60). Ons aubpaumn MepKypusi mo HONroTe HUMeeT CHIY
TO e MNpHOMKEHHOE NMPAaBHIO, KOTOpOMy mnoauuHeHa Jlyna: Mepkypuii
NOCTOSIHHO obpauléH ofgHoH W Toll ke cropoHOol He K COJHIy, a K JApYy-
roMy (oKycy cBoeli ROBOJILHO BHITSIHYTOH OpOUTHI.

3) CM. npumeuyaHue Ha crp. 72,
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npod. O. JI. XBosabcoH, — Ha TéMHOH cTopoHe JIyHBI BO3IyX
3aTBEpPJieBaeT, TO TMOUTH Bech BO3AYX AOJKEH NEPEeHTH Or
CBETJION CTOPOHBI B TEMHYIO M TaM Takxke 3aMép3HyTh. Ilon
BJAUSIHUEM COJIHEUHBIX JIyueill TBEPIbIH BO34YyX IOJXKEH 1pe-
BpaIlaThCsl B ras, KOTOPbIi HeMenJleHHO OyneT mnepexoauTb
Ha TEMHYIO CTOPOHY U TaM 3aTBEPAeBaTh... Jlo/KHa npoHCXo-
JUTH HENpepbiBHAsT OUCTHJISIIMS BO3AyXa, H HHUIAE W HH-
KOrjla He MOKEeT OH HOCTHTHYTh CKOJIbKO-HHOYIb 3aMeTHOH
YIPYTOCTH>.

Ecnu piasi Mepkypusi u JIyHbl MOXKHO CUMTATh JOKA3aH-
HBIM OTCyTCTBHE aTtMmocdeps, To st BeHepwl, BTOpOil oOT
CoJiHla n1aHeThl Halledl CHCTEMBI, NPHCYTCTBHE aTMOc(eph
COBEPLIEHHO HEeCOMHEHHO.

YcTraHoBJEHO pmaxe, uro B arMocdepe, TouHee —
Bcrpatocdepe BeHepbl, MHOro yrJeKMcjoro rasa —-
B JEeCATb ThICSIU pa3 OoJjblie, yeM B 36MHOH aTMocgepe.

$da3ul Benepnl

HM3sectHbii  MateMatHMK ['aycc  pacckaswiBaer, 4To
OIHAKJIbI OH IPEeNJIOKHUJ CBOeH MaTepH B3rJIsiHyTh B acTpo-
HOMHUYecKyo TpyOy Ha BeHepy, sIpKO CHSIBUIYIO HA BeuepHeM
Hebe. MaTteMaTHK ayMaj nopasuTh MaThb HEOXKHIAHHOCTHIO,
TaK Kak B Tpy6y BeHepa BuaHa B dopme ceprna. YIUBHTBLCS,
OIHAKO, NPHIIJIOCH EMY CAMOMY: NPHUCTABUB IJ1a3 K OKYJspY,
JKEHIIMHA He BBIpAa3wla HUKAKOro H3yMJICHHSI 1O TIOBOAY
BHA IJIAHETHhl, 8 OCBEIOMMJACh JHLIb, noueMy cepmn obpa-
nEH B TpyOe B 0OPATHYIO CTOPOHY... l'aycc He nojospesad 1o
TOro BPEMEHH, UTO MaTb ero pasjaunuaer (asbl BeHepbl naxe
1 HMeBOOPYKEHHBIM TJia3oM. Takoe ocTpoe 3peHHe BCTpe-
yaeTcsl OUEHb PEIKO; N0 H300peTeHHs! 3PUTEJbHON TPYOBl HU-
KTO TO2TOMY He mojo3pesaJsl O cyliecTsoBaHuH (a3 BeHeph,
ONOOHBIX JIYHHBIM.

OcofenHocTs (a3 BeHephl Ta, YTO TONMEPEUHHK TJIAHEThI
B pa3HbiX (hazax HeONMHAKOB: Y3KHH cepn 1o auaMmerpy
3HAyHTeJIbHO OoJibliie NOJHOTO AUcKa (pHc. 64). [lpuuuna —
Pa3JIHUHOE yAalleHHe OT HAC 3TOH IJIAHETHl B PA3JIMYHBIX (da-
3ax. Cpernee paccrosinne Benepol or Connua 108 mMusamo-
Hos Km, 3emaun — 150 musnauoHoB kM. Jlerko moHsITH, 4TO
OamKafiniee paccTosiHue O00eHX IUIaHeT pPaBHO PA3HOCTH
150—108, T. e. 42 MHJJIHOHAM KM, a caMOe pfaJibHee —
cymme 150 + 108, 1. e. 2568 Musinonam ku. CreposaTespHO,
yaajenne BeHepbl OT Hac HM3MCHSIETCS B 3THX mpejesax.
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B 6nmxkaiiiem cocencree ¢ 3emnéil Benepa obpalieHa K HaM
HEOCBEIIIEHHOH CTOPOHOM, M TOTOMYy HauboJjiee KpymnHasi e
(haza coseplUeHHO HeBHAMMa. OTXOJsl OT 3TOr0 RHOJIOKEHUS
«HOBOBEHEPHSI», TJIaHeTa IPUHUMAET BHJI Cepra, AnaMeTp Ko-
TOpPOro TeM MeHblle, ueM cepn mupe. Haubonpliell sipkocTH
Benepa pocruraer He Torpga, Korga oHa BHAHA TOJHBIM JIHC-

Puc. 64. da3nt Benepw, Bunumeie B

Teneckon. BeHepa B pasubix ¢asax

HMeeT pasntuyHbld BHAUMBIN JHaMeTp

BCICACTBHEe H3MEHEHHUs] PaCCTOSIHUA OT
3eMim.

KOM, U He TOorjaa, Korja auaMerp €€ HaubOJbIIMH, a B HEKO-
Topoil nmpomexxkytouHoil ¢aze. Ilonublii nuck Benepnl BHpeH
nos yraoMm 3penusi 10”7, HanbonplMi cepn — noX yryioMm 64”.
Beiciiell e sIpKOCTH mJaHeTa JOCTHraeT CIyCTsl TPH JEKabl
rocJie «HOBOBEHEpPHsi», Korpa yrJosoil guamerp eé 40”7 wu
yraosasi mupuHa cepna — 10”. Torma ona cserur B 13 pas
sipue Cupuyca, caMoll sIpKOi 3Be3[bl Bcero Heba.

Benaukue npoTHBOCTOAHUSA

O toM, uTO 3TM0XHM HauboJgbllel sipkocT® Mapca v Hau-
Gonblllero ero MPUOMMKEHHs1 K 3eMJie TOBTOPSIOTCS: MPH-
MEpHO Kaxpawte 15 jiet, uasecTHo MHOruM. OueHb MONYJSIPHO
M acTPOHOMHUECKOE HaMMEHOBaHHEe 3THX 3MOX: BEJHKHE TIpo-
TuBocTOosiHusT Mapca. I[lamsaTHble roppl TNOCJAEIHHX «Be-
JIUKMX TPOTHBOCTOSIHUM» KpacHoii mnaHerol — 1924 u 1939
(puc. 65). Ho mano kro 3Haer, moueMy co6bITHE 3TO TOBTO-
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psieTcst MMeHHO uepe3 15 set. Mexny Tem OTHOCSIILASICST CIOAA
«MaTeMaTHuKa» BecbMa HecJOXKHa.

3eMJIs1 coBeplIaeT MoJHBIH o6xom cBoeit opOHUTE B 365'/s
cyTok, Mapc — B 687 cytok. Ecau ofe mnjaHeTel CONIHMCH
ONHaXKAB Ha GJuKaiiliee paccTOsIHUE, TO OHU JIOJI2KHBI COM-

" ﬂ. . [

1901 1903 1905 1907 1908 1911 1844 1916

-

N . . .. : . . .'

1818 1920 1922 1824 1926 1928 1931 1933

1935 1937 1939 15941 1943 1948 1948 1950

Puc. 65. Hamenenne pumuMoro pmuaMmerpa Mapca
B pa3nnHuHble nporHBoctosinua XX B. B 1909, 1924
H 1939 rr. 6btin BedHKHe NPOTHBOCTOAHMAL

UCb BHOBbL Uepe3 TaKOH MPOMEXKYTOK BpEMEHH, KOTOPBIH
3aKJIOUaeT ILeJ1 0 € YHCJIO FofioB KaK 3eMHBIX, TAK H Map-
COBBIX.

JpyruMu cJoBaM¥, HAAO PElNThb B HEJBIX 4YMcax ypas-
HEHHNE

365 - x = 687y,

HJIH )
x=1,88y,
OTKyJa
X 47
—_]7 —_— 1 ,88 —:% .

PasgepHys nocnenHioro apobb B HelpepuIBHYIO (Cp. CTp.
96), nonyuaem
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Basip nepBble TpU 3BeHa, HMeeM NpUOJIHKeHHe

1
f
17715

7 8

1 3aKjiouaeM, 4To 15 3eMHBIX JleT paBHbBl 8 MaPCOBBIM; 3Ha-
YyHT, SN0XM HauboJbllero npubOaAMKeHHsT Mapca [LOJMKHBI
NOBTOPSITbCST Kaxkable 15 Jser. (Mbl HECKONBKO YyIPOCTH/IH
3aJauy, B3sIB JJIs1 OTHOILEHWs] OOOMX BpPEMEH ofpaleHus
1,88 smecro 6odiee TouHoro 1,8809.)

[To Tomy e cnocofy MOXKHO HaHTH M TepHOJ TNOBTOpeE-
Husi HamboJpitell 6ausocty lOnmutepa. IN'op IOunutepa pasen
11,86 semHoro (rousee 11,8622). PassepuéM 310 ApobHOE
4¥CJIO B HENpephIBHYIO APOOH:

1
141

641
=

43
11,86=1155=11

[Tepeule Tpu 3BeHa NalT npubinKeHue %3/;. 3HauuT, Be-
J¥K#e npoTuBocrosiiusi KOmurepa moeTOpsiioTcA Kaxkaple 83
3eMHBIX rofla (uym 7 onurepoBbix). B st roapl I0nuTep no-
cTvraer M HamboJmbliell BuauMoit sipkocTd. Ilociiennee Besu-
Koe mnportuBocrosinke IOnurepa mpousolno B KoHue 1927 r.
Caepnyowmee HactynuT B 2010 r. Paccrosinue IOuurepa ot
3eMJIM B 3TH MOMeHTHl paBHO 587 MHJUIHOHAM KM. IDTO —
HayMeHblllee PacCcTosIHWe, Ha Kakoe TMOoAXOAUT K HaM Kpyi-
Hellliasg nJjaHeTa COJHEUHOH CHUCTeMBI.

[lnanera MJH MeHbLIEE COJHLE?

Takoit BOmpoc MOMKHO TOCTABUTb OTHOCHTEbHO OmH-
Tepa — caMoél KpynHOHl W3 mJaHeT Hallell CHCTeMBL. ITOoT
MICTIOJIMH, U3 ROTOPOro MOxHo 6nwio 6bl caenath 1300 mapos
Takoro o0beMa, KaK 3eMHOH, CBOUM MOTryuUM HOpPHUTSKEHHEM
3acTapisieT o0pallaThbCsl BOKPYT ceOs1 1esblil POl CIyTHHKOB.
Actporomamu o6HapyxkeHo y lOnutepa 12 nyH; camble Kpyu-
Hble U3 HUX — Te 4, KoTophle elé TPH BeKa Haszan OBLIH OT-
KpeiThl ["anuneeMm, — o6o3HauaroTcsi pUMCKHMM Hudpamu 1,
II, III, IV. Coyrauku III n IV no pasMepam He ycTynaior
«HacToslLel» mnJaHeTe — Mepkypuio. B ciaenyrowein Ta6-
JIMUKE TIONCPEUYHHKH 3THX CIYTHHUKOB CONIOCTABJIEHBE! C pa3me-
pamu puaMmerpos Mepkypusi 1 Mapca; 3aoiHO yKasaHbl 1O-
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repeyHyKH NepBbIX J[ByX cHOyTHHKoOB lOnwurepa, a Takxke H
Hajllel fIyHbI:

Ilonepeynux
Mapc .......... 6600 rn
IV cnyrauk FOmurepa 5150 »
[ » » 5150 »
Mepxypufti .. ... .. 4700 »
[ cnytHux FOnurepa . 3700 »
Jlyna ... ... ... . 3480 »
Il cnyrapx FOnurepa. 3220 »

Puc. 66 mnpexncrapJisier WMIOCTPAUMIO TOH 2Ke TaOJWUKM.
Bonbmoit kpyr — Onurep; kKaxablli U3 BbLICTPOEHHBIX TIO
ero nuamMerpy Kpymkkos — 3emasi; cnpaBa — JIyHa. Kpyxku
ro seByio cropoHy IOnuTepa — ero KpyrnHeimue 4 CIyTHHKA.

Puc. 66. Pasmepn IOmurepa M ero CnyTHHKoOB (CieBa) IO
CpaBHEHHIO C pasmepaMH 3eMiau (BHOJb AHaMeTtpa), JIyHH,
Mapca u Mepkypusa (crnpasa).

Hanpaso or Jlyuel — Mapc u Mepkypuit. Paccmarpusasi
3TOT UePTEK, BBl JOJKHB HMeTh B BHAY, UYTO Tepesl BaMH He
JuarpaMMa, a PHCYHOK: COOTHOIICHHE IIOUIAJiell KPYKKOB
He [aéT TPaBHJABLHOIO TMPEeACTaBJEHHs] O COOTHOIIEeHHH
061béMoB mapoB. O6bEMBl 1HAPOB OTHOCATCS, KaK KyObl
HX TOTEePEeuHUKOB.

Ecan guamerp IOmmrepa B 11 pa3 Gonwine anamer-
pa 3emau, To 06bLEM ero Gosawlie B 11°%, 1. e. B 1300 pas.
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Coo6pasHo 3TOMYy BbI H JOJIKHBl HCIPABUTH 3PHTEJBHOE
BrieyatyjieHne oOT puc. 66, M TOorma oOrpomMHbIE pasMe-
pol [Onurepa npencTaHyT nepen BaMH B HajJjexKalleM
BUIIE.

Uto kacaercss Mowu IOmnuTepa Kak NOPUTATUMBAIOLLEro
eHTpa, TO OHA BHYIUHTEJBHO BBHICTyNaeT Mpu 0003PEeHUH
PACCTOSIHUI, HAa KOTOPBIX NJIaHETHBIEI IUraHT 3acTaBJisieT
obpamiaTbcsi BOKpyr cebsi cBou JyHBL. BoT Tabauuka 3THX
pacCcTOSTHHUIA.

Paccrosuus B xunomerpax |{CpaBHHTEAbHBIE
Jlyuet or 3emmm. . . ... .. ... 380 000 1
II1 cnyruuka ot KOnutepa ... .. 1 070 000 3
lV ¥» » 4 e e s 1 %0 000 3
1X » » 24 000 000 63

Bul Bumure, urto cucreMa IOmuTtepa umeer pasmephl
B 63 pasa Oonwlve, yeM cHcreMa 3eMJs — JIyHa; ¢ToJb IHH-
POKO paCKHHYBIIEHCS CeMbEil CHyTHHKOB He BJlafleeT HHUKa-
Kasi ipyras nJjaHera.

He 6e3 ocHoBauusi, aHauut, ynogobasitor KOnurep ma-
JeHbKoMy coJqHily. Macca ero BTpoe GoJdibiie Macchl BceX
IPOYMX MJIaHeT, BMecTe B3AThIX, U ucuednu Bapyr CodiHue, —
MECTO ero Mor Onl 3aHsTh IOnuTep, 3acTasiss Bce NJaHETH,
XOTsl U MeJJIEHHO, o0paliarbCsl BOKPYTI HEer¢ Kak OKOJIO HO-
BOrO LIEHTPAJIbHOrO TeéJla CUCTEMHI.

Ecte uepthl cxoncrsa IOnurepa ¢ ConHleM u o (pH3nye-
ckoMy yctporctey. CpenHsii TJIOTHOCTbH €ro BellecTBa —
1,35 1o orHOllleHMI0O K Boje —— 6Ju3Ka K 1otHocty CosHi2
(1,4). OnnHako cuibHasi cmiocHyTocTh lOmmrepa npuBOOUT
K npencrasneHuio o toM, uyto lOnutep obJsanmaer mIOTHBIM
SIPOM, OKPYKCHHBIM TOJICTHIM CJIOEM JibAa M THIraHTCKOM
aTMocepotil.

Ewmé coscem HepmaBHo ymnonobnenve IOmnutepa CosHily
NPOCTHpANK M Najblile; NPEeAroJsaraly, 4to 3Ta mjatera He
MOKpHITa TBEPMOH KOPOH M elBa BHIIJIA U3 CTalUH caMocse-
Tsinlerocst Tesa. CeHuac 3TOT B3rJfAL NPHUXOONTCS OTBeEpr-
HYTb: HemocpelcTBeHHoe u3MepeHue TeMmnepatypol Onurepa
fIoKasaJjlo, uTo OHa upe3sblualiHo Hu3kKa: Ha [40° C Humxke
Hysas1! IlpaBna, peus MAET o TemmepaTrype OOJAuHBIX CJIOEB,
NJaBaIIMX B IOMHTEPOBOH aTMocgepe.
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Huskass temneparypa IOnurtepa nmenaer TpymHo paspe-
uMoil 3anadell o6bsicHeHHE ero (PU3HUYeCKHX OcOOEHHOCTe:
6ypHbIX siBJeHWH B aTMocgepe, moJjoc, UsiTeH ¥ T. . AcTpo-
HOMMSI CTOHT 3JieCh Iepej LieJblM KJIyOKOM 3arajok.

Henasuo B atMmocoepe IOuutepa (a Takke ero cocena
CatypHa) o6HApPY>XEHO HECOMHEHHOE MNPHUCYTCTBHE OOJIBLILIOTO
KOJIMUeCTBa aMMHaKa 1B MeraHa l).

HcuesHoBenue xojen CarypHa

B 1921 r. pasuéccs y nac ceHcamuoHHbl cayx: CaTyps
JULIKNCS cBOMX Kosel! MaJsio toro, oGJIOMKH paspyli€HHBIX
KoJlell JIeTSIT B MHPOBOM TMPOCTPAHCTBE MO HAIPABJEHHUIO
K COJIHIly M TI0 TMyTH OO/KHBI o6pyuiutrbcsi Ha 3emJio. Ha-
3pIBAJIM Jaxe JeHb, KOrna JOJXKHO MPOH30HTH KaTacTpodu-
yeckoe CTOJKHOBEHHE...

cTopusi 3Ta MOXKeT CJyXHTh XapaKTePHBIM mpHMEpOM
TOro, Kaxk zapoxnawrcs cJyxu. [loBoioM K BO3HHKHOBEHMIO
CEHCalUH TIOCJYKHUJIO MONPOCTY TO, UTO B HA3BAHHOM rony
KoJiblia CaTtypHa Ha KOPOTKOE BpeMsi mnepecTalu ObITh BH-
IHMMBI, «HCUEe3JIH», TI0 BBIPAXKCHHIO aCTPOHOMHURCKOro KaneH-
napsi. MoJsiBa noHsizia 3TO BbIpa)KeHHe OyKBaJIbHO Kak (PU3H-
yeckOe HCUE3HOBEHHe, T. €. paspPyLICHHe KOoJIell, W YyKpacuja
cCOOBITHE [JAJIbHEHIINMH TOAPOOHOCTSIMH, TPHJIHYECTBYIO-
IMUMH MHPOBOH KaTacTtpode; oTciofla maneHue o006JOMKOB
Kosiell K CoJIHIlY ¥ HeusO0exxHOoe CTOJIKHOBeHHe ¢ 3eMJEH.

CkoJ/IbKO LIYMy Hajeslajlo HEBMHHOE COOOLIeHHe acTPOHO-
MHYECKOTO KaJIeHAaps 06 ONTHYeCKOM HCUE3HOBEHHH CaTypHO-
BbIX KoJiell! HeM ke oOycJlioBauBaeTcsi 3TO HCUE3HOBEHHE?
Konbna CaTtypHa oOueHb TOHKH; TOJIUHMHA WX H3MepsieTcs
ABYMSI-TpEMSI HEcSITKaMH KWJIOMETPOB; 1O CPaBHEHUIO C MX
IIMPHHOH OHU HMeEIOT TOJIIMHY Jiucta Oymard. [lostomy,
Korja KoJselia craHoBsiTcsl K CosHLy pe6poM, X BepxXHHe
W HHXHHE T[OBEPXHOCTH He OCBellaioTCs, — U KoJblla Jie-
JarTcsl HepuauMbiMU. HeBHauMBI OHM TaKiKe Torma, Korma
CTAHOBSAITCS peOpoM K 3€MHOMY HaObJio/aTesio.

Konmbna CaTypHa HaKJIOHEHbl K TJIOCKOCTH 3eMHOH
op6UTHI moA yrJom B 27°, HO 3a BpeMs 29-neTHero obxona

1) Emé anauute/bHEe COJiepzKaHHe MeTaHa B aTMocdepe GoJiee na-
JékHUX nhapeT — YpaHa H ocobesno Hentyna. B 1944 r. ob6napyxena
atMocepa M3 MeTana Ha camMoM O6oJgbmioMm cnytHuke CartypHa — Tu-
tane. ({1pun, ped.)
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Mo IJaHeTHOH OopOMTe KOJblla B JIBYX NHAMETPAJbHO MPOTH-
BOMOJIOXKHBIX €€ TOoukax cTaHoBsitcsi pe6pom K CoJHIy H
K 3eMHOMy Ha6aionarenio (puc. 67). A B IByX IOPyrux Tou-

174 .
‘ =
1943 '%q&?‘ 1929

A LY
T v g o e i . e

1850

Puc. 67. Kake nmoJoxeHHs 3aHHMaoT Koldblld CatypHa Mo OTHOUIEHHIO
k ConHuy B reueHue 29-meTHero o6paileHHsl IUIAHETH MO OpOHTE.

Kax, pacnoJsioxkeHHbIX Ha 90° oT nepBblX, KoJblia, HAPOTHUB,
nokasbiBaloT CoMHIYY ¥ 3eMJle CBOI0 HauBOoJbIIYI0 HIMPUHY,—
«pacKpblBaloTcd», KaK roBOpsiT aCTPOHOMHI.

AcTpoHOMHYEeCKHEe aHarpamMmMbl

HcueaHosenue KoJserny CaTypHa HeKorjga CHJIbBHO 03aja-
upnio [Nanunesi, KOTOPbIH OBl 6JIM30K K OTKPBHITHIO 3TOH JIO-
CTONIPHMeUaTe/IbHOCTH TJIAHETBl, HO HE OCYyLUeCTBHJ €ero
MMEHHO H3-3a HENOHATHOro ucuesHoBeHHs Kojell. Hcropus
3Ta oueHb JobonuTHA. B TO BpeMs cyuiectBoBas obbluaii 3a-
KpennsiTh 3a coOOH MnpaBo Ha TEPBEHCTBO B KaKOM-JHOO
OTKpBITUM cBoeoOpasHbIM cioco6oM. Hanas Ha OTKpBLITHE, KO-
TOpPOe HyxKJaeTcss B [aJibHEHIeM TOATBEPIKIEHHUH, YUCHBIH
M3 onaceHusi, 4yToObl €ro He ollepeau/u Apyrue, upuderasn
K NOMOLIM aHarpaMMbl (TepecTaHOBKM OYKB); OH KpaTKo
OOBSIBJSI O CYLIHOCTH CBOEro OTKPBHITHS B (hOopMe aHa-
rpaMMbl, MCTHHHBIH CMBICJI KOTOPOH OBbL1 H3BeCTeH JIHIIb
eMy OLHOMY. JTO [aBaJl0 YUEHOMY BO3MOXKHOCTH HE Crelia
IIPOBEPHUTH CBOE OTKPHITHE, a B (CJydyae NOSIBJICHUS JAPYroro
NpeTeHgeHTa — 10Ka3aTh CBo¢ mnepseHcTBO. Korpa ke oH
OKOHUaTeJbHO yb6exXnalcss B TMPaBUJILHOCTH TMepPBOHAuAJIb-
HOH JOorajk, OH pacKkpbiBaJl CeKpeT aHarpamMMmbl. 3aMme-
THB B CBOI0 HecoBeplueHHyio TpyOy, uro CaTypH HMeeT
no 0oKaM Kakue-TO upHAaTKH, [anuiedl rocuemus cue-
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JIaTh 3asIBKy Ha 3TO OTKPHITHE M onyOJaMKoBas cJenyronhft
Habop OyKB:

Smaismrmielmepoetaleumibuvnenugtiaviras.

Horanarbesi, 4To CKpBIBaeTCsi MO 3THM LIKQPOM, — CO-
BEPIIEHHO Hepo3MOXKHO. |KOHEeUYHO, MOMKHO HCIBITATH BCE
repecTaHOBKH U3 3THX 39 OyKB U TaKHM 00pa3oM pasbiCKaThb
TY ¢pasy, Kotopyio cocTaBw1 [anwuieli; Ho npuuioch Ol
nporenarb 4YyAOBHILIHYIO pabory. KrTo 3HakoMm ¢ Teopuedd
COeMHEHHUH, TOT MOJKeT BHIPA3UThb oblilee YHCJI0 BO3MOXKHBIX
371€Ch PA3NUYHBIX IePecTaHOBOK (C NMOBTOpeHUsIMH). BOT OHO

39!
3151414121215131312121

UKcNo 9TO COCTOUT NpHUMepHO K3 30 1U(pp (BCIIOMHHM,
YTO YHCJO CeKYH[ B IOy COCTOHUT «TOJBKO» M3 8 mugp!).
Tenepp noHsiTHO, Kak Xopowo 3aGpounupoBan [anuneidr ce-
KpeT CBOell 3asIBKH.

CoBpeMeHHHK HTaJbsIHCKOro yueénoro Kemsep ¢ npucy-
IIHM eMy GeclipHMepHBLIM TeplieHHeM 3aTpaThJl HeMano Tpyaa
Ha TO, YTOOBHl NMPOHHKHYTb B COKPOBEHHBIH CMBIC] 3asIBKH
Fanunesi, u eMy Kasanoch, YTO OH HOOHJCS 3TOr0O, KOrJa U3
ONyOJHKOBAHHBIX GYKB (OIyCTHB JiBeé) COCTABHJ TaKYIO Jia-
THHCKYI0 (ppa3sy:

Salve, umbistineum geminatum Martia proles
(Ilpuser sam, 6ausreybr, Mapca noposicdenue).

Kennep Ownn ybGexnén, uro anuneit OTKpH Tex AByX
cNyTHHKOB Mapca, cyllecTBOBaHHE KOTOPBIX INOAO3peBall OH
cam!) (oHM B JEHCTBUTENBHOCTH MW ODWIH OTKPHITH, HO

1) Ouepnnno, Kensep PyKOBOACTBOBAJICA NMPH 3TOM Npe/nosaraeMok
nporpeccHeil B YKCje COyTHHKOB IVIAHET; 3HAfA, UTO y 3eMJM OJMH CIyT-
HuK, a y Onutepa uyetwipe, OH CUMTaNl €CTECTBEHHLIM CYIIECTBOBAHHE Y
npoMexyToyHoi nnanersl, Mapca, nByx cnyTHHKOB. I1of06KbIH X0n MBICTH
3actaBWsl W JIDYTHX MBICJIHTENEH NON03peBaTh HAJHYHe ABYX Mapco-
BHIX cnyTHHKOB. ¥ Bosbrepa B actpoHoMuueCKOil (antaszun «Mukpome-
rac» (1750 r.) maxonumM ynoMHHaHUE O TOM, YTO €ro BooOparkaemble mny-
TELIeCTBEHHHKH, NMPUONU3HBLIKCE K Mapcy, yBHIEIH «ABE NYHBI, CAyXKa-
LMe 5TOol NJAHeTe U 10 CHX NMOp CKPHLIBAIOLIHECH OT B30pa HAlUMX acTpo-
HoMoB». B ewué panee Hanucaundpix «Ilyremecrsusx I'yanusepa» Cpupra
(1720 r.) uMeercs CXOMHOE MeCTO: aCTPOHOMBI JlanmyThl «OTKpBIIM NBYX
CIYTHKKOB, ofpaluampiiuxca okoyo Mapca». ITH J000nbITHbE N0TafKH
MOJYYUJIH TOJIHOE TOATBepIKAeHHe JAuub B 1877 r., korna Xoun obuapy-
JKHJT CcylUecTBOBakHe ABYX CIIYTHHKOB Mapca ¢ noMollpio cHILHOrO Te-
JieCKola.
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CIyCTsl Ba ¢ TOJOBHHOH BeKa). OnHako ocTpoymue Keriepa
Ha 3TOT pa3 He mnpuBeso K uenn. Korna I'anunell packpsl,
HAKOHell, CeKpeT CBOel 3asiBKH, OKasaJoch, 4To (hpasza —
ecsii AByMsi OykBamu mnpeHebpeub — TaKoBa:

Alttssimum planetam tergeminum observavi
(Boicovadiuyro naanery tpolinowo Habarodar).

Hs3-3a cnaboern cBoell TpyOwm ['anmsell He Mor TMOHSTDH
WUCTHHHOIO 3HaueHWsi 3Toro «TpoiiHoro» obpasa CaTypHa, 2
KOTfla CHYyCTsl HeCKOJbKO JieT GOKOBble TPHAATKH MJIaHETHl
COBEpLICHHO Kcueanu, [anwnell pemns, 4ro oH ommbes H HH-
KakuxX npuaaTtkoB y CaTypHa Her.

O1kpeiTh Koblla CaTypHa TMOCYACTIMBHIOCH TOJIBKO ue-
pes noJsBeka [1oiirency. [lopobuo ['anunelo, on He cpasy
onnyOJIMKOBaNl CBOE OTKPBITHE, & CKPbI AOrafxy Top, Ta#iHo-
THCBIO:

Aaaaaaaccccedeeceeghiiitiiillitmmnnnnnnnnn
oocooppgrrstitttuuunun

Cnycrss TpH ropa, yOGeaHBIIHCHh B NPaBHIBHOCTH CBOEH
noragku, [olirenc oOHapoOJOBaJ CMBICH 3asIBKH:

Annulo cingitur, tenul, plano, nusquam cohaerente, ad eclip-
ticam inclinato
(Koavtjom okpyscét TOHKUM, nAOCKUM, HUzOe He npuKacaro-
LYUMCA, K 3KAUNTUKE HOKAOHEHHbIM).

[lnanera nanabuwe HenryHa

B nepBom wu3apanmu sTofi KuHuru (1929 r.) g mucan, uTo
TIOC/IeJHsIST W3BeCTHasi HaM I[1JlaHeTa COJIHeYHOH CHCTeMBbl —
Henrtyn, naxopsiuniicss B 30 pa3 pasviie oT CosnHua, uem
3emns. Temepr st He MOry MNOBTOPUTH 3TOrO, TOTOMY UTO
1930 r. npubGaBusi K HalleH COJHEYHOH cHCTEME HOBBIH
4jieH — JIeBATYIO KPYIHYIO TaHeTy, oOpallalollyiocsi OKoJo
Connua nanee Hentyha.

OTKpoiTHe 3TO He OBLIO NMOJHOH HEOXKHIaHHOCTLIO. AcTpo-
HOMBl [1aBHO YyiKe CKJOHSUINCH K MBICJH O CYIeCTBOBAaHHU
HEH3BeCTHOI mnyaHeTs naanee Hemryna. Hemuormm Gonabiie
100 net nazapn kpaiigell mnaHetTofi CONHEUHON CHCTEMBI CUM-
Tajicsl YpaH. HekoTopele HenmpaBHABHOCTH B €ro ABWXKEHNH
HaBe/M Ha NOJO3peHHe O CYLIeCTBOBAHUH ellé Oosiee nanéxof
[I1aHeThl, NPHTSXEHHE KOTOPOH HapyilaeT pacunc/ieHHbIH
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Oer ¥Ypana. MaremaTnueckoe HCCJIeLOBaHHE BOIPOCa aHIVIW-
CKHM MaTeMaTHKOM AjaMcoM W (DpaHIy3CKHM aCTPOHOMOM
Jlepeppbe 3aBepmiwiioch OJieCTALIHM OTKPBITHEM: 3aMofo-
3peHHasi mNnaHera Obljia ycMOTpeHa B TeJieckorn. Mup, oTKpHI-
TBIH «Ha KOHUHKe IIepa» BBLIUHC/HUTENel, OBl OOHApYyXKeH H
yeJIOBEUECKUM TJ1a30M.

Tak ©wpin otkpeit HentyH. BrnocienctBru oxasasnocs,
yto BAHSHKEe HenTyHa ne oObacHsieT 6e3 ocTaTKa BCceX Helipa-
BHJIbHOCTEH B JBH:XKeHHH ¥YpaHa. Torpa BBABHHYTa Oblia
MBICJIb O CYLIECTBOBAHHMH €lll€ OJHOU 3aHENTYHHOH IJIaHeTHl.
Hayno Oblio e€é OTHICKaThb, U BBIUHCAWTENH CTalu paboTaThb
Han 3Toll 3apmaueil. IlpeasiokeHbnl OblIH pa3HOOOpa3HBIE Ba-
PHAHTH] €€ pelleHHs: NEBSITYIO MJIAHETY OTHOCHJIH Ha pasJjny-
Hele paccTosinust or CoJlHUa MW Haledslu pPasbliCKuBaeMoe
HeGecHoe TeJi0 Pas3/MYHOH MacCOoH.

B 1930 r. (Bepuee, emé B konue 1929 r.) Teneckorm,
HAKOH21[, M3BJEK H3 Mpaka OKPAHH COJIHEUHOU CUCTEeMHl
HOBbIfl W/jieH Halled IJIaHeTHOH <CeMbH, MOJy-IHBIIMI Ha-
3Banne [liyToHa. 3TO OTKpHITHE c/eaaNl MOJIOLOH acTpo-
HoM Tombo. _

[InyToH Kpy>KHTCSI MO MNYyTH, BecbMa OJIM3KOMY K OIHOH
H3 opOuT, KoTophle OblIN NpeABBHYHCAEHLI 3apaHee. TeM
He MeHee, MO YTBEPXKJEHHIO CHEIHAJIHUCTOB, HEJb3sl B 3TOM
BHIEeTb yAAYW BBIYHCAHWTENS]; COBNaJeHHe OpONT B JaHHOM
cnydyae He Ooslee KakK JIOOOMHITHAA CJYYaHHOCTb.

Urto mbl 3HaeM 00 3TOM HOBOOTKpBITOM MHpe? [loka He-
MHOTO; OH TaK JaJi€éK OT Hac W TakK CKyno ocewlaercsi CoJH-
1[l€M, YTO B CHJIbHeilllIne NHCTPYMEHTHl C TPYAOM YA aJloCh H3-
mepuTb ero guamerp. OH okasaJscsi paBHBIM 95900 km wiu
0,47 nmramerpa 3eMJIN.

[Tayron ppuxkercss Bokpyr CosHUa 1O JOBOJMBHO BBI-
TssuyTol  (3kcueHTpucurer 0,25) opbute, 3aMeTHO HAaKJO-
HénHoit (17°) K IIOCKOCTH 3eMHOM OpOHMTHl, Ha pPaccTosi-
Hun or Conuua B 40 pas GonbmieMm, yem 3emnsi, Oko-
no 250 Jer 3aTpauMBaeT MJaHeTa, 4YToOBl OOOWHTH 3TOT
OTPOMHBII MYTh.

Ha nebe Ilnyrona Cosnnue cserut B 1600 pas caaGee,
yeM Ha 3eMHOM. OHO BHAHEETCH MAJEHBKHUM JIUCKOM
B 45 yrJoBBIX CEKYHI, T. €. IPHMEPHO TaKOH BEJHUYHHBI, Ka-
kKo ™Mbl BuauMm IOnurtep. MHTEpecHO, OnHAKO, VCTAHOBHTD,
yto cBeTHT sipue:; Conulle Ha Ilayrone nau nosHas JIyHa Ha
3eMne?
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Oxasmipaeres, panékuii [layToH BOBce He Tak o6nenéH
COJIHEYHBIM CBETOM, Kak MOXHO AyMmath. [Tonunas Jiyna cse-
T y Hac B 440 000 pas cnabee Conuna. Ha nebe xe ITay-

TOHa [IHEBHOE CBETWJIO csabee, ueM y Hac, B 1600 pas. 3ua-
440 000

1600 * T

B 27D pas, culibHee, YeM cBeT noano# JIyHel Ha 3emse. Ecan
HeGo Ha IlnyTone Tak ke sicHo, Kak Ha 3emJe (3TO Npabjo-
nonoOHo, Tak Kak I1nyToH, nopuaumomy, auinés arMocdepst),
TO JHEBHOE OCBellleHHe TaAM PaBHO OCBelleHHI0 275 NOJHBIX
JyH u pa3 B 30 sipue camoil ceTJioll Genodl Houw B JIeHHH-
rpafge. Haspipath [l1yToH napcreom BeuHO# HOUH OBLIO ObI
HNO3TOMY HeNpaBUJIBHO.

YHT, APKOCTb COJHEUHOro c¢BeTra Ha [lnyrone B

[l1aHeTHI-KapJIMKH

IeBsiTb KPYyNHEBIX MJIaHET, O KOTOPHIX MBI JI0 CHX mop Oe-
CellOBaJlK, He HCUePNBIBAIOT BCero MJAaHEeTHOr0 HAaceJCHHs!
Halllefi cosiHeuHol cucteMbl. OHu TOJIbKO HanboJjlee 3aMeTHBIE
110 BeJIMUKMHE ero npeacraBurean. Kpome Hux, okono Connua
KPYXKUTCSI Ha Pa3HBIX PACCTOSTHHSIX MHOXECTBO ropasuo 60-
Jlee MeJKHX IJIAHETOK. DTH KapJHKH IJIaHeTHOO MHpPa Ha3bl-
BalOTCsl  acTepouliaMmu  (OyKBaJbHO — «3BE3ONON00HLIEY ),
HUIH NIPOCTO «MaJIbIMK TaHeTamu». Haunbosee 3HaunTebHAS
n3 Hux, Llepepa, nmeer B nonepeunvike 770 Km; OHa 3HAUH-
TeJibHO MeHblle JIyHBl 10 00be€My, IPUMEPHO BO CTOJNBKO XKe
pPas, BO CKOMBKO caMa JlyHa MeHblle 3eMJIH.

[TepBasi u3 manulx nnaner, Llepepa, oTkpeiTa OblNa B nep-
BYyI0O HOub npouwioro crosetusi (1 stuBapsi 1801 r.). B Teue-
Hue XIX B. ux 6bln0 ob6HapyxeHo cBoilie 400. Bece manwoe
NaHeTsl ABHXKYTcsl BOKpyr CounHna, mexay opbutamu Mapca
n Onutrepa. 1o HenaBHero BpeMeHH CUHTAJNOCHh TNO3TOMY
YCTAHOBJIEHHBIM, YTO ACTEPOMJIbl CKY4YeHBl KOJIbIIOM B LIHPO-
KOM NPOMEXKYTKe Mex1y OpOuTaMu IBYX Ha3BAHHLIX IJ1aHET.

XX B. 1 B 0cOOeHHOCTH CaMmble HeJaBHHE TOAbLl Pa3JIBH-
HYJlM TPAHHULB NOSICa ACTEPOHAOB. ¥YKe HaWJEeHHBIH B KOHIE
npousioro Beka (1898 r.) Ipoc BeICTYNasn 3a 3TH Npeehl,
OTOMY YTO 3HAYUTEJbHasl YacTb €ro NMyTH HaXOIWTCS BHYTDH
opbursl Mapca. B 1920 r. acTpoHOMBl HATKHYJIHCh Ha acTe-
poun I'mpanbro, nyTb KOTOPOro nepecekaetr opobuty IOnurepa
U TOPOXoAWT Henaneko ot opbutel CarypuHa. Acrepoun I'u-
Nallbro 3aMeuaTesJleH W B JAPYrOM OTHOLIEHHH: H3 BcexX
M3BECTHLIX IVIaHeT OH 00JiaziaeT uYpe3BHUAWHO BBHITSIHYTOMH
opOuroli (3KcueHTpHcuTeT eé pasen 0,66), K TOMy 2Ke Bcero
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CHJIbHEe HAKMOHEHHOH K IIJIOCKOCTH 3eMHOH OpOHuTHI: MoA
yraom B 43°.

OTMeTHM, KCTATH, YTO HAHNMEHOBAHHE CBOE IJIaHeTKa I0-
Jyupna B dectb 'mpanpro-u-Kactunbsi, npoc/iaBjeHHOro re-
posi peBONIOIMOHHON O0pbObl MEKCHKH 3a CBOK HE3aBHUCH-
MocTh, yMepluero B 1811 r.

Ewmé ©Gonee pacuinpusiacb 30HA KapJHKOBBIX IJ1aHeT
B 1936 r., Korna OTKpBIT OBLI acTeponll C 3KCUEHTPHCHUTETOM
0,78. HoBblil uneH Halledi COJIHEUHOH CHCTEMBl IOJyYHJ Ha-
sBanue Aponuc. OcobeHHOCTh HOBOOTKDPBITON MJAHETKH Ta,
yTo B HanboJlee yZaJEéHHOH TOYKE CBOEro IyTH OHa OTXOOHUT
or Connua noutn Ha paccrosinbe lOmmrepa, B OmuxKkaiiei
Ke IIPOXOJHT HelaJleKo OoT OpOuTH MepKypHsi.

Hakonen, B 1949 r. otkpeiTa Manas mnJjaHera Ukap,
HMelolasi HCKIIoUNTEAbHYI0 opOnTy. E€ 3KCueHTpucurer pa-
BeH 0,83, Haubonvllee ynanenne oT CoJHoa BABOe OoJibile
paapyca 3eMHOH OpOUTE, & HauMeHbllee — OKOJIO Of-
Hoil nsATo#t paccrosHust or 3eman o Conmnuna. Hu omHa wu3
H3BecTHBIX IIaHer He mnoaxoaHT K Conanuy Tak 6JIM3Ko,
Kak Hkap.

Crcrema perucTpallii BHOBb OTKPBIBAE€MBIX acCTEpOHIOB
He JiklieHa oOIlero HHTepeca, TakK Kak MoxkeT ObITh ¢ ycne-
XOM IPHMEHeHa W He [JIi aCTPOHOMHuecKux HeJseil. CHavyana
BBLITUCBIBAETCSI TOJ, OTKPHITHSI II2HETKH, 3aTeM — OYKBa,
O3HAauafoas MoJyMecsl AaTsl OTKPBITHA (rol pasfesiéH Ha
24 nonymecsina, 0603HaueHHBIX TMOCHeNOBaTeNIbHO OyKBamu
andaBuTa).

Tak KaK B TeueHHE nOJIyMecsiia HePeAKO OTKPBIBAIOT
HECKOJIbKO IJIAHETOK, OHH 0003HaualoTcss BTOPBIMH OyKBaMH
B nopsinke aJj¢apura. Ecam 24 6ykB HexBaTtaer, MOBTOPSIIOT
HX CHayana, HO ¢ yHclaMHu Boase HuX. Hanpumep, 1932 EA,
ecTh acTeponz, OTKpBITHI B 1932 r. B mepBoii NoOJIOBHHE
mapra, 25-d4 no cuéry. Ilocie BblUHCAeHHsT OPOHTBHI BHOBH
OTKPBITOX IJIaHeThl OHa TOJIyuaeT MOPSAKOBBI HOMep, a 3a-
TEM KM HMSI.

13 mMHoxecTBa MaJblX mJlaHeT, BEPOSITHO, JHIIbL HeOOMb-
uIiast 4acTh MOKa AOCTYNHa ACTPOHOMHYECKHM HHCTPYMEHTaM,
OcTaJibHble YCKOJb3aI0T OT cereil OXOTHHKOB. Ilo pacuéram
YHCJO acTEepPOMAOB B COJMHEYHOH CHCTEeMe HOJIKHO OBITH MO-
psnka 40—50 TeICcAu.

B Hactosiniee BpeMsi YHCJIO YJIOBJIGHHBIX ACTPOHOMAaMH
NJaHeT-KapJAHWKOB MIPEBBIIAET MOJTOPBl THICSIUH: H3 HHX
CBBILLIE COTHH OTKDPHITO acTpoHomaMH CHMeH3cKo#l ob6cepBa-
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topun (B KpoiMy, na OGepery UépHoro Mopsi), rJaBHBIM
oO6pa3oM crapaHusIMH ycepaHoro JoBna acrepounon I'. H. He-
yiiMpuHa. Uurarean He yAWBHTCSI, BCTPETHB B CIIHCKe MaJiblX
JiaHeT TaKWe HMeHa, KakK «DBusapunena» (B uects Buoamu-
mupa Wabnua JlennHa), a takxe «Mopososusi» u «Purne-
pusi» (B 4ecTb LIIHUCCEJbOYPrcKux repoen), «CruMensa» u ap.
[To uncny OTKPHITHIX acTeponfoB CHMen3 3aHHMaeT OJIHO M3
nepBEIX MecT cpeln oOcepBaTopuii MHpa; no paspaboTke
TEOPETHUUECKHX BOINPOCOB, CBSI3AHHLIX C acTepOUIaMH, COBET-
CKasl aCTPOHOMHUSI TaKxkKe 3aHHMaeT BHUIAHOe MeCTO B MHPOBOH
HayKe. WHcTUTYT TeopeTHuecKoH acTpOHOMHH AKaleMuH
Hayk CCCP (B Jlenunrpazne) B TeyeHHe MHOTHX JIeT IPOBO-
OHT NpefBblMUC/IeHHe TOJOXKEHHH OOoJIbILIOro 4YHCJAa MajblX
NJaHeT W YyJyulledne TeOpHuH WX JABHKeHHH. VHCTHTyTOM
eXeroflH0 NyOJHKYIOTCSI TpelBbIYHCJAEHHBIE TIOJOMXEHHST Ha
HeOe MaNblX MinaHeT (Tak Ha3bplBaeMble s eMe p H A Bl) AJs
Bcex ob6cepBaTOpPUH MHpa.

PaaMmepsl ManelX nJiaHeT KpakHe pasHooOpasHbl. Takux
KpynHblX, Kak Llepepa unu I[Nannana (auametrp 490 xk»), Ha-
CUHTBIBAETCSI CPeAH HHX BCero HeckKoJbko. OKoNo ceMu ne-
CSITKOB acTepOHIOB 0OnallaioT nonepeuHukoM ceoliie 100 k.
bénpmass uacTe H3BeCTHBIX IIIAHETOK HMMeeT B JHa-
metrpe oT 20 1o 40 km. Ho ecTs MHOro U COBCEM <«KpOIleu-
HBIX»  AaCTepPOHAOB, JAHWaMeTP KOTOPBIX ellBa OOCTHraer
2—3 Km (CJIOBO «KPOILUEYHBI» B3RTO B KABBLIUKH, [IOTOMY HUTO
B yCcTaX acTPOHOMa ero Hajao IOHWMATb OTHOCHTEJIBHO).
XoTs1 oOHapy»KeHbl [aNeKO elUl€ He BCE UJeHBl KoJblla acre-
DOUMOB, €CThb BCE Ke OCHOBAHHUSI YTBEPXKIATb, UTO COBOKYII-
Hasl Macca BCeX acTePOHNIOB, OTKPBITHIX H HEOTKPHITHIX, CO-
crasasier okoao 1000-i monu maccel 3emHoro Iapa. Ilona-
raroT, 4TO OTKPHITO NOKa He GoJsiee 0% TOro umcjia acTepoH-
IIOB, KOTOpoe MOKeT OBITb [AOCTYNHO COBDEMEHHBIM TeJe-
CKOIIaM.

«MoxkHO Obl10 OBl JyMaThb, — MHCaJ Halll JIy4dlIud 3Ha-
ToK 3THX naHetok I'. H. HeyiimuH, — uto ¢usnueckue cBoi-
CTB2 BCEX ACTEPOHIIOB HPHUOJH3HTENbHO ONWHAKOBHI, B OeH-
CTBUTEJIBHOCTH e Mbl CTaJIKUBaeMcsi C TOPa3UTEJBHBIM
pasHooOpasueM. Tak, yXe oONpele/seHHsT OTPaxKaTeNbHOH
CTIOCOOHOCTH TMepPBBLIX UYeTHIPEX acTepPOMIOB TOKAa3aJH, UTO
Llepepa u [1annana orpaxaioT CBeT, KaK TEMHBIE TOPHEBIE TI0-
poasl  3emaun, KOHOHa — Kak cBerJble noponasl, Becra —
noflobHo OeablM o6sakaM. 1o TeM 6oJee 3arajijouHo, uTo
acTeponsibl 1O CBOEH MAaJIOCTH He MOTYT YIepxKaTb OKOJIO
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cebsi atmoc(eppl; OHH, HECOMHEHHO, JIMIUEHBbl MOC/eIHeH, W
BCIO Pa3HHIly B OTpaxKaloulell criocOOHOCTH NMPUXOAMTCS IPH-
nucaTb CaMHUM MaTepualjiaM, U3 KOTOPBIX COCTOHT IOBEpX-
HOCTb NJIaHETHI».

Hekotopple Manble nuaHeTsl OOHapyKHUBalOT KOJeOaHus
671ecKa, CBHAETeNbCTBYOLIHE 00 UX BpAlIEHHUM BOKPYr CBOHX
ocell W HenpaBuibHOH (Qopue.

Haumnu Oamxaliive cocenu

YrnoMsaHyTH# B mnpeaplayieil cTaTbe acrepous AZOHHC
BhiiefisieTcsl Cpend APYyrux He TOJIBKO 4pe3BblUakHO OOJIBbIIOH,
UUCTO KOMETHOH BBITSIHYTOCTBIO cBoeil opOutol. OH 3ameua-
Te€JIeH U TeM, UTO MOAXONUT odeHb OJM3k0 K 3eMue. B roxn
CBOCTO OTKPBITHSI AJIOHHC TpoJieTen1 Ha paccTossHuu 1!/y muui-
JIHOHOB kam oT 3emau. IlpaBna, JIyna Gianxke K HaM, HO Belb
JIyHa, XOTSI M 3HAUHWTENLHO KpYIIHee AacTeponzioB, PaHIOM
HH?Ke UX: OHA He CaMOCTOsiTeJIbHasl IJiaHeTa, a CIYTHUK IJa-
Hetol. Jlpyroil actepoun — ANOJJIOH — TakKKe BIIpaBe UM-
CJUTBCSI B CIIHCKE MJaHeT, caMblX OJIH3KHX K 3emJe. 3TOT
acTepoHJ MpOLU&T B roJl CBOEro OTKPHITHSI Ha PACCTOSIHUH
BCero 3 MUWJIJIMOHOB KM OT 3eMJiH. Takas AUCTAHIHA JOJMKHA
ObiThb NMpH3HaHa (Ha IJIAHETHYIO MepKy) OueHb KOPOTKOIi,
noromy uro Mapc He npubsamnkaercs K 3eMne MeHee ueM Ha
D00 MHJJIHOHOB K4, a BeHepa mnoAxXoAWT K HaM He OJiHxKe
40 musumoHoB Ku. JlioGonblTHO, 4TO K BeHepe TOT e acre-
poun npubnuxkaercst eui€ TecHee: Bcero Ha 200000 km —
BABoe OamKe, ueM JlyHa K 3emse! BoJiee TecHoro cobamxe-
HUS TJTAHET MBI B COJTHEUHOH CHCTEMe HEe 3HaeM.

ITOT HaIl IJIAHETHBIH coces 3amMeuaTesleH ellé H TeM, uTo
OH OTHOCHUTCSI K YHCJY CaMblX MaJeHbKHX [JIaHeT, 3apert-
CTPUPOBAHHBIX acTpoHoMaMu. Jluamerp ero He GoJbllle 2 KM,
a MoxeT OblTb, U MeHbllle. B 1937 r. Obly1 OTKPBIT acTepPOHL,
Fepmec, kotopulii MoxKer uHOrAa cOau3nrbcst ¢ 3eMaéil Ha
paccTosiHHE TOro Ke Mopsiika, Kakoe oTAesseT OT Hac JIyHy
(500 TeICSIY KM). JImamerp ero He mpeBblllaer | xm.

IToyuutenbHO paccMOTpeTh Ha STOM IpPHMepe, YTO O3Ha-
yaeT Ha sI3blKe AaCTPOHOMHHU CJAOBO «ManeHbKuil». Kpolieu-
HBIH acTepous, uMelommMid B o0wéme Bcero 0,52 xum®, T. e.

520 000 000 a2?,
ec/Iu OH FPAaHUTHBIN, BECUT NIPUMEPHO

1 500 000 000 m,
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M3 takoro marepuana MoxHo 6u1o 68l Bo3BecTn 300 Takux
COOPY2KeHul, KaK XeolcoBa NMHUPaMUA.

Bul BuznuTe, KaK cBO€OOPA3HO HALO NMOHMMATH CJIOBO «Ma-
JICHbKHI», KOrZa ero ynotpebiisieT acTPOHOM.

lNonytuyuku KOnurepa

Cpenn 1600 u3BecTHBIX MOKA acTePOWJIOB BBIIENSETCS
CBOMM 3aMeuare/bHbBIM [ BHXXEHHEM TrpyNna M3 MNSATHAALATH
MaJIblX IJIaHeT, KOTOPHIM MPUCBOEHbI HMeHa TrepoeB TposiH-
ckou BoWHBl: AxuaJg, [Tartpoka, 'ekxtop, HectoDp,
[Ipuam, AramemHuoH u T. A. Kaxnplili «TposiHel
Kpyxurcst okKosio CosHna Ttak, uto oH, Omutep u Conuue
B JIOOOK MOMEHT pAacloOJOXKeHBl B BepIIHHAX PaBHOCTOPOH-
HEro TPeyroNbHHKa. « T pOsSTHIIEB» MOXKHO CUHTaTh cBOeoOpas-
HEIMH ronyTunkamu IOnuTepa, KoTopele COMPOBOXKAAIOT €ro,
ocTaBasicb Ha OOJBLIOM PACCTOSIHHKM: OJIHHU HaXOHSITCS Ha
60° Bnepenu IOnurepa, Apyrue — HACTOJIBKO K€ MO03alH Hero
H Bce 3aBepuialoT o6opoT oKosao CoJHIIA B OLHO H TO XK€
BpeMsl.

PaBHOBecHe 3TOro NJIaHETHQrO TPeyroJbHHKa YCTOHUWBO:
ec/d Obl acTepOMJ BBILIEJ W3 CBOEro MOJOXKEHHsI, CUJbl TArOo-
TEeHHSI BEPHYJIH ObL ero K NMOKHHYTOMY MecCTYy.

3an0aro A0 OTKPHITUSI «TPOSIHIIEB» TNONOOHBIE CJydai
MOJBHAKHOIO PABHOBECHUSI TPEX NPUTATHBAIOUIKUXCS Tes OBl
NpeayCMOTPEH B UHCTO TEOPETHUECKHX HCc/efOBaHUsX (paH-
nyackoro marematwka Jlarpanxka. OH paccMaTpuBall 3TOT
cayuyall Kak JIIoOONBITHYIO MaTeMaTHUecKylo 3ajauy W InoJja-
raj, uToO ejBa JK rae-uubyap BO BceJIeHHOU nojoOHBIE COOT-
HOILIEHHST OCYIIIECTBJSIIOTCSI peasibHO. YcepAHble TIOHCKH acTe-
POHIOB NPHUBENH K TOMY, YTO JJsI TEOPETHUeCKOro cJyvas
JlarpaHxka HaljeHa OBl1a peajibHasi WANIOCTPAallUsl B TIpelle-
Jax Halled CcOOCTBEHHOH TIJIAHETHOH CHCTeMBl. 3jiechb Ha-
risgHo oOHapyKuBaeTcsl, KaKoe 3HaueHHe MJIsi pPa3BHTHS
aCTPOHOMHU HMeeT TilaTeJbHOEe H3yueHHe TeX MHOTOUHCJIEeH-
HEIX HeGecHBIX TeJ, KOTophle 00'ke TUHSIIOTCS oM, HauMeHOBa-
HHEM MAaJblX ILJIaHerT.

Yymue Hedeca

Mgul coBepmnau yxe BooOGpaxKaeMblil nepeséT Ha MOBepx-
HOCTb JIyHBl, 4TOOBl OpocuTh OTTYHa Oerdinifi B3rJsi HA
Hamy 3eMJI0 U ApYyIHe CBeTuja.
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ITocetuMm Tenepb MBICJIEHHO TJIAHETH COJHEUHOH CHCTEMBI
H noJiio0yeMcsi OTKPBIBAIOIIUMHCS OTTyAa HeOecHBIMH Kap-
TUHAMH.

Hauyuém ¢ Benepn. Eciu 66 arMmochepa Obuia Tam
JIOCTATOYHO Ipo3pavHa, Mbl yBUaeau Obl auck CoJsiHIa, BABOE
OoJsibllMil MO MJIOLIAAHM, YeM TOT, KOTOPHIH CHsIeT Ha HalleM
He6e (puc. 68), coorBercTBeHHO 3TOMY COJIHIE MOCHLIAET Ha
Benepy BmBoe Gousibliie Teria M ceBera, uem Ha 3emso. Ha
HOuHOM HebOe BeHepnl Hac nmopasusia 6bl 3Be3/1a HEOOBIUANHOH
SIPKOCTH. IDTO — 3eMJisi, CUsIolas 3[4eChb ropasjio sipue, 4yeM
Benepa y Hac, xoTa pa3mepnl o6eux IJIAHET IMOYTH OJHHA-
KOBBI. JIerko MOHSITb, NMoueMy 3TO TaK. BeHepa KpyKuTcH

Toowe
RERE B .

| _C Bewersr |

= .*_.‘."_‘,r~

C ROnnrern

: . "#‘ .'*}11"
C CATYPHA

. B T [
- -

i
= a ¥

Puc. 68. Bumumbie paamepn CoaHua
C 3eMJH U IOPYIHX ILIAHET.

okoso ConHna 6uuxke, uemM 3ewmJusi. [lostomy B mopy Hau-
6osibllieil €€ OJHM30CTH K 3eMJe Mbl COBCEM He MOXKeM eé
BUNETb: OHa obpallleHa K HaM HeOoCBeIll€HHOU cTopoHOH. OHa
NOJI’KHA HECKOJIbKO YAAJUTbCSl B CTOPONHY, UYTOOBI CTaTh BUU-
MOH, U TOrjJa CBET HCXOAHUT JHIIb OT y3KOro cepma, cOCTa-
BJSAIOILEro HeboJblYyIO YyacTb jgucka Benepol. 3emss ke Ha
Hebe BeHepbl B nopy HauboJibiieii 6JU30CTH K HEH CBETHUT
NOJIHBIM JOUCKOM, Kak y Hac Mapc B NPOTHBOCTOSIHHUM.
B utore 3emns Ha Hebe BeHepnl, Haxoasicb B MoJHOU (hase,
CBETUT B lIeCTb pa3 spue, yeM BeHepa y Hac npu HauboJb-
el eé SIPKOCTH, €CJIM TOJIbKO, MOBTOpsieM, He6Oo HalleH co-
CeIKU BIIOJIHE $ICHO. Dbuio Obl, OMHaKO, 3abJy>XIeHHEeM
IyMaTh, UTO 3€MHOE CHSIHHE, OOUJIbHO 3aJIuBasi HOUHYIO MOJIO-
BUHY DBeHepbl, MoxeT 0OYCJOBUTb €€ «IIeNeJbHbIH CBEeT:
ocBellleHUe BeHepnl 3emuiéii paBHO MO CBOEH CHJIe OCBeILe-
HHUIO HOPMaJIbHOH CBEUYH C PaCCTOsIHISA 3D M; 3TOro, KOHEUYHO,
HEIOCTATOUHO, YTOOBI MOPOAUTD SIBJIEHHE «MEMeJIbHOI'O CBETa».

K cBery 3emsn Ha Hebe BeHepbl mnpucoeguHsieTcss He-
pelnKo emié cser Haule# JIyHHI, KoTopas cama mno cebe cusieT
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3feck B ueThipe pa3a gpue Cupuyca. Ensa snu BO Bcefl co-
HeuHoH cucreMe HaHHAETCs1 oOBbeKT OJINCTaTesbHee OBONHOIO
ceeTuna 3emns — JlyHa, ykpaumarouiero Heb6o Benepnl. Ha-
OonaTesib Ha BeHepe 3HAUMTEJBHYIO YacTb BpPeMEHH BHAEN
Onl 3eMmnio U JIyHy pasfie/IbHO, a B TeJIeCKON Pasinuanuch Obl
OTTy[a Jaxe AeTald JYHHOU MOBEePXHOCTH.

Ilpyrasi nnaneta, sipko cusirornlasi Ha Hebe Benepol —
Mepkypuii, e€ yTpeHHsIT K BeuepHsisi 3Be3fa. Bnpouew,
u ¢ 3eman Mepkypud BHIEH SIPKOH 3Be3fod, mepep KOTO-
poii mepkuer cBer Cupuyca. Ha Benepe sta mnJiaHera cpe-
TUT IIOYTH B TPM pasa spue, ueM Ha 3emsae. 3aro Mapc
cusier B 2!/ pasa cnabee: uyThb TycKJlee, ueM Yy Hac CBe-
TuT Onurep.

UTo Kacaercsi HENOABHXKHBIX 3BE3Jl, TO OUYEPTAHHS CO-
3Be3[lHi COBepIlIeHHO ONWHAKOBHI Ha Hebe BceX IUIAHET COJM-
HeuHo#i cucrempl. C Mepkypusi, ¢ Onutepa, ¢ CartypHa,
¢ Herrryna u ¢ IlnyroHa mbl yBHaenn Obl OOHH K Te Xe
3BE31Hble y30pH. TaK BEJIUKO yAaJsieHHe 3BE3J 110 CPaBHEHHIO
C IJIaHETHLIMH PACCTOSIHHUSIMH.

%k

¥YmunmMcsi ¢ BeHepsl Ha Masienbkuit Mep Ky pu #, Iepe-
1lecéMcsT B CTPaHHBIM MHUD, JUIIEHHBIA aTMocepsl, He 3HaI0-
U cMeHBbl JHS U HOuH. CONHpE HeNoABHXKHO BHUCHT 31eCh
Ha HeOe OrpPOMHBIM IHCKOM, B ILIe€cTb pPa3 OONbIINM (MO ILN0-
imanu), ueMm Ha 3emuse (puc. 68). Hama nnanera na nebe
MepKypusi cBeTHT INPHMEpPHO BABOE sipue, ueM Benepa Ha
3eMHOM Hebe. Cama Benepa cusier 3jeck HeoOblUalHO SIPKO.
Hukakasi npyrasi 3Be3a WIH IUIaHeTa HWUrJe B Halled CH-
cTeMe He CBeTHT TaK OCJeNuTes]bHO, KaK BeHepa Ha u€pHow,
6e3zobnauiom Hebe MepKypusi.

%k

Ilepenecémcsi Ha Mapc. CollHIe Kaxercss OTCIOna
IKCKOM, BTpPOe MeHbLIHM MO IUIoualn, YeM ¢ 3eMJH
(puc. 68). Ham cobGcTBeHHBI MHp CHsIeT Ha HeGe Mapca
yTpeHHell W BeuepHed 3Be3[0M, Kak y Hac BeHepa, HO
TYCKJlee e€, NPHUMEpHO TaK, Kak Mbl BHAUM lOnwmrep. 3emas
HHKOTNla He BHAHa 3/1lecb B cBoell MOJHOU ¢hase: MapchaHe
MOTJIM OBl BUIETh cpa3y He Oosbiie 3/; €€ nucka. Hama Jlyna
BUNHa Obla 66 ¢ Mapca npocroMy riasy 3Bes3fioff, MMOYTH
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CTOJIb XKe sipKol, Kak Cupuyc. B Tesneckon u 3emist H conyT-
cTByiolllas eit JIyHa nokasasu Obl cBOH (Pasbl.

['opasno Gosibllle BHUMAaHHS JIOJXKEH TNPHBJEKaTb K cebe
Ha MapcoBoM HebOe Onamxkalmuil cnyTHuk Mapca — Poboc:
Np¥ HUYTOXKHBLIX cBouX pasMepax (16 xku B nuamerpe) OH
HaCTOJIbKO OJIH30K K Mapcy, UTO B NepHol «ToJIHOPOoOOCHS»
cusier B 25 pas sipue, ueM Benepa y Hac. Bropo# cnyr-
HuK, IleiiMmoc, 3aMeTHO MEHee SIPOK, HO H OH 3aTMeBaeT CBeT
3eman Ha MapcoBoMm Hebe. HecmoTpsi Ha maJjible pasmephl,
Poboc tak 6siM30K K Mapcy, uto ero a3l ¢ Mapca xopoun
BHAHLI. YeJIOBEK ¢ OYEHb OCTPbIM 3pEHHEM, BEPOATHO, 3aMe-
THi Obl W (dasnl Heiimoca (Ieiimoc BuaeH ¢ Mapca non
yrjiom 17, a Poboc — nox yrjiom okoso 67).

Ilpexxne yem HanpaBHTBCS AaJibllle, OCTAHOBUMCS Ha IO-
BEPXHOCTH OJiMxKaiillero cnyTHuka Mapca. Mbl yBHIHM
OTCIOlA COBEPIICHHO HCKJIOUUTEJLHOE 3peJuile: Ha Heoe
cusieT, ObICTPO MeHssA (asbl, HCTIOJIMHCKUM [NHUCK B HECKOJIBKO
TbhiCAY pa3 sipue Haiued JlyHbl. D10 Mapc. JlHck ero 3aHu-
MaeT Ha Hebe 41° 1. e. B 80 pa3 Gosblue, 4yeM y Hac Jlyha.
Tosnbko Ha GauxkaiiiueM cnyTHuke IOnurepa MoXxXHO HabJio-
AaTb NOAOOHYIO 2Xe HEOObIYaHHyI0 [NOCTONPHUMEYaTesbHOCTD
HeOa.

%

IlepeHecéMcsi Ha MOBEPXHOCTH YNOMSIHYTOH ceiyac Tuia-
HeTbl-ucnosinHa. Ecan 6bl He60 IO nuTepa OblIO sICHO,
ConHue cusiio 661 HAa HEM OMCKOM, B 25 pa3 MEHBIIHM IO
IWJIONLa M, YeM Ha HauleMm HeOe (puc. 68); BO CTONBKO XKe pas
CoJiHIle TaM U TycKJiee cBeTHT. KOPOTKHIl NATHYACOBOil IEHb
ObLICTPO CMEHSIETCH HOUbIO; HA 3BE3JHOM (DOHE CTAHEeM HCKaTh
3HaKOMble nJiaHeTbl. Mbl HX HalJIEéM, HO KaK OHH 3JeChb H3Me-
HUJMch! Mepkypuil coBeplleHHO TepsieTcs: B Jiydyax CoJiHLa;
Benepy u 3emsio0 MOXHO HaOJI01aTh B TEJECKOI TOJILKO
B cyMepKax, — OHM 3axoasiT BMecte ¢ CoJsiHuem '). Mapc
enBa 3aMeTeH. 3aTo CaTypH yCcnelHo cCONEPHUYAET NO APKOCTH
¢ Cupuycom.

BunHoe Mecto Ha HebGe IOnurepa 3aHMMaloT ero JiyHbl:
cnyTHuKkH | u Il npuMepHO Tak ke ApKH, KaKk 3emiiss Ha Hele
Benepnl, 111 — BTpOe sipue, uem 3emJisi, BuauMas ¢ BeHepui,
IV u V— B HeckoJibko pa3 sipue Cupuyca. Uto Kacaercsi ux
pasMepoB, TO BUAMMbIE TIONIEPEYHHKH NEpPBLIX YETLIPEX ChyT-

1) 3emns cBeTHT Ha HeOe [OnuTepa 3Be3JOH BOCHMOH BEJHYHHE!.
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HUKOB GoJibine BuauMoro nonepeunuka Codinna. IlepBoie Tpu
CIyTHHKa NPH Ka X AOM 000pOTE TNOrpyxaiorcsi B TeHb
IOnurepa, Tak uro B (paze NOJHOrO AUCKAa OHHM HHKOrja He
BUHbl, ]loJIHBIE COJIHEUHBIE 3aTMEHHSI TOXKE ObiBalOT B 3TOM
MHpe, HO obJiacTh MX BHAMMOCTH OOHHMMAET JIHIIbL y3KYylO TO-
Jiocky noBepxHoctH IOmmrepa.

Expa Jin, Bupouem, atMocepa Ha lOnurepe Tak ke mnpo-
3payHa, KaK y Hac Ha 3emiie: [Jisi 3TOro,OHa TaMm CJIHIIKOM
BbICOKA M TIJIOTHA. J3HAUMTEJbHAs IWIOTHOCTb aTrMocgephl
mMoxKeT oOycJiouth Ha IOnurepe co-
BepIUEHHO CBoeoOpa3Hble ONTHYECKHe
SIBJICHHSI, CBSI3aHHBIE ¢ TIPEJIOMJIEHHEM
Jyueil ceera. Ha 3emJyie npesiomJieHHe
Jyuell armocdepOil He3HAUUTEJbHO U
NOPOXKAAET JHIIbL NOAHATHE (OorTHYe-
cKoe) cBeTuJ Ha Hebe (cM. crp. 30).
Ho npu 00Jib1IOH BBICOTE M IIOTHOCTH
atMocepel Ha lOnuTepe BO3MOXKHBI
. ropasfno 0oJiee 3aMeTHbIE ONTHYECKHE
Puc. 69. Boamoxmoe  gpjenus. JIyud, HCXOAsIIHE HM3 TOYKH
ary e C"gggﬁ NOBEPXHOCTH (pHc.69) oueHb HAKJIOHHO,
IOmutepa. (Q cmemcr- BOBCE HE MOKHIAIOT aTMocdephl, a 3a-
BUSX 3TOro sBHeHMs THOAIOTC K TIOBEPXHOCTH TJIAHETHI,

CM. B TEKCTe.) KaK paJMOBOJIHBEI B 3eMHOH atmocdepe.

Habuaionarenb, Haxonsummicad B 3TOH
TOYKE, MOXKET BUJIETb HEUTO COBEpIUEHHO HeoOwuaiiHoe. Emy
OyneTr KasaTbcs, UYTO OH CTOMT HAa JHE OrpOMHOH Yallu.
BHyTpu yamm pacnojiodkxeHa I10YTH “BCSA TIOBEPXHOCTb OrpoM-
HOH TJIaHETH!, OUYepTaHHUSl KOTOpPOH 0JiM3 KpAa€B Yalld CHJIBHO
cxaTbl. A Haj yaiueil npocrupaercs HeOO — He noJiHe(Ga, KakK
y Hac, a NoutH B C € Hebo, JiMilb y KpPa€B yalild TYMaHHOE U
pasMbITO€ B ouepTaHusiX. JIHeBHOE CBETHJIO HHUKOrja He TiOo-
KHJAeT 3TOro cTpaHHoro Heba, Tak 4to nosiyHouHoe CoJiHIe
MOXXHO BHJIETH ¢ Jto0Ooro nyHkra mnjaHetel. JledcTBuTeabHO
Ju Ha lOnuTepe umeroTcss Takue HeoObluaiHble YCJIOBHS, —
[lOKa CKa3aTb, KOHEYHO, HeJib3fl.

HeoOGbikHOBEHHO 3(Q()EKTHOE 3pednullle NnpeAcTaBJisier cam
IOnurep, BUAMMBI €O CBOMX OJMXKAHIIMX  CINYTHHKOB
(puc. 70). Hanpumep, ¢ nsroro (camoro OJIM3KOro) cnyT-
HHKa MCIOJIMHCKMH HHUCK TWIAHETHl HMEET TIOHEPEUHHK TMOYTH
B 90 pa3z OGousiblne Hawel JIyHwl ') W cusier Bcero B 1iecThb-

1) ¥Vrnosoii muamerp IOmutepa, paccMaTpHBaeMoro ¢ 3TOro CIyT-
HHKAa, — GoJiee 44°,
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ceMb pa3 cnabee CosHua. Korga oH Kacaercsi ropusoHTa
HHXXHUM CBOMM KpaeM, ero BepXHUH Kpad INPUXOIUTCH Y ce-
peauHEl HeOOCK/NOHA, A moOrpyasicb IOJA TOPH3OHT, AHCK

Puc. 70. IOnurep, HabaojgaeMblif ¢ ero TpeTbero CnyTHHKA.

3TOT 3aHMMaeT BOCbMYIO 4acTb Bcero kpyrosopa. Ilo stomy
OBICTPO BpalllaloLeMyCsl TUCKY NPOXOASAIT BpeMsi OT BPEMEHHU
TEMHblE KPYXKH — TEHH IONHTEPOBBLIX JIYH, OeCCHJIbHBIX, KO-
HEYHO,  CKOJIbKO-HH-
Oyob 3aMETHO «3a-
TMUTb»  THTFAHTCKYIO
J1aHeTY.
*

[lepexomss K cJe-
AyoLleH IuiaHeTe, K
CaTtypHy, mnpocie-

QUM JHIIb 33 TeM,

, , ' Puc. 71. Kak onpeieants BUAMMOCTb Ca-
B KaKOM BHHeﬁ MPEIA-  1ypHOBLIX KOMew [as pAasTMUHBIX TOYeK
CTaBJAIOTCA HAOMOAA-  popepxnocTd maaHeTsl. B noasapHd 06-
Tesito Ha CaTypHe 3Ha-  nactu naadets 0o 64-if mapaniend Koabua

MEHHUThIe KOJIblla 3TOH HE BHIHBI COBCEM.

nsaHetel. OkasbiBaer-

csl, TpexJe BCero, 4YTo KoJblia BUAHHI HE CO BCEX TOYEK
noepxHoctd CarypHa. HauyuHas ot nomocoB 1o 64-d
napaJjJjiesid pacroJloXKeHbl Te MecCTa, [[e KOJbLa BOBCE
He BUAHLL. Ha rpaHune 3TUX noJsipHbIX 00JacTeidl MOXHO BH-
IeTb JIMIUb BHEWHUH Kpad HapyxXKHOro KoJjsua (puc. 71).
Haunnast ¢ 64-ii napansenn no 50-# yc/aoBUS BHAMMOCTH
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Puc, 72, Kak Bumnp JlyHa ¥ naadeTsl B TeJeCKOll, YBeJAMUMBAOLIUH
JlyHel W naaHer NpeiCTABATCHA TAKMMH, KaKUMH BHAMT
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yﬁafleﬁuu

Berepa 6 Haulbonswel
brusocmufHebudumal,
Haubosrbwwul Eudumens

cepnu b naubonswenrs
yoanemnuu

Mape bHaubonswed
orusocmu b Hau —
OonrbLuer yoaneHuu

tOnumep © 4 Hau

boree KpyrHbéirtu
CnymHUKaMu

Camypr ¢ rpynreds-
LIUM CYMHUKOM

B 100 pas. Pucynok namo pepxarb B 25 ¢ OT riasd, TOrAa IHCKH
HX TId3 B TEJECKOINl C YKa3aHHBIM BHIIIEC YBeJIHYECHHEM.
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KOJIEl] yJIydlllaloTcs, BUIHA Bcé OOJblIasi UX 4acTh, a Ha O0-i
napaJuiesid HabJiiogaTtesis MOXKeT JitoG0BATLCSI BCEH IIMPHHOM
KoJiell, KOTOopble 3JieCh TNPeNCTaBJATCH NOJ HaHOOJIBLIINM
yrjioMm — B 12°. DBamxke K 2xXBatopy mNJiaHETBl OHH CYXKH-
BaIoTCH JJisa HaOsonartesisi, XOTA U NMOAHHMAKTCS BbLILIE HaAX
ropusonToM. Ha camom akBatope CatypHa MOXXHO HabJ0-
JaTb KOJibLla B BHJI€ OYE€Hb Yy3KOH TOJIOCKH, TepeceKkarolieit
HeOecHbI CBOJ| € 3amajila Ha BOCTOK H TPOXOJSLLEH uepes
3€HUT.

CkasaHHoe He HaéT emé MOJIHOrO npeacrasJieHust 06 yc-
JIOBUAX BHJAHMOCTH KoJiel. Hamo noMHuThL, YTO OCBElLEHA
Bceria TOJBLKO OJlHAa CTOPOHa KoJell, Apyrasi oCTa€rcsi B
TEHU. JTa OCBEIUEHHAS] YacCTh BHAHA JIMIIb C TOH TOJIOBHHDI
CatypHa, K koTOpOil OHa oOpalleHa. B TeueHne HOJIOBHHBI
JLOJIFOro CaTypHOBa rofla MOXXHO BHJIETHb KOJIbL@ TOJILKO C OJI-
HOl TOJIOBHHB! TNJIAaHETH (B OCTaJIbHOE BpEMSI OHH BHIHBI
C JOpyroii TOJIOBHHBI), fa H TO TNPEUMYIIECTBEHHO TOJILKO
JHEM. B Te kparTkue yachl, KOorjla KoJblla BHIAHbI HOYbIO, OHH
4acTbio 3aTMEBAIOTCH TeHbIO TWiaHeTwl. Hakonell, elé onHa
JIIOOONBbITHAsT NOAPOOGHOCTL: SKBATOPHAJIbHBEIC pallOHBl B Teue-
HHE psiia 3€MHBIX JieT OBIBAIOT 3aTEMHEHBl KOJIbIIAMH.

Camas deepnueckas HeGecHasi KapTHHA 0e3 COMHeHHS Ta,
KOTOpasi OTKpbljiach OB HabJomaTesl0 ¢ OJHOro U3 OJmkau-
mux cnyTHukoB CaTypHa. JTa IUJIaHETa CO CBOHUMH KOJb-
naMy, ocobeHHO B HenoJHo# ¢hase, korna CatypH BHIEH
B (opMe cepna, NMPeACTaBJsieT 3peJullle, KaKOro HeJb3si BH-
JIETh HH H3 KaKOro JAPyroro mMecra Hauleyl IJIaHETHOM CeMbH.
Ha HeGe BbILHCOBBIBAeTCs OTrpOMHBLIM cepmn, TNepeceyE€HHBIN
y3KOH TNOJIOCKOH KoJiell, KOTopble HalJonaitrcss ¢ pebpa,
a8 BOKDYI HUX — IpyIlia CaTyPHOBBIX KOJIell TaKXXe B BHIE
CEepINoB, TOJILKO ropasfio MEHbIIHX pa3MepoB.

%

Crnenyrolllasi TabJiMIla TOKa3blBAET — B HHUCXOJASIIEM IO-
psilKe — CpPaBHHUTEJIbHBIN OJieCcK pasHbIX CBETHJI Ha Hebe [py-
I'MX NJIAHET:

1. BeHepa ¢ Mepxypus 8. Mepxypuiit ¢ Benepul
2. 3emasn ¢ BeHephl 9. 3eman ¢ Mapca

3. 3emasn ¢ Mepkypus 10. FOnumep ¢ 3emru

4, Benepa ¢ 3emau 11. FOnutep ¢ BeHepnl

5. Bedepa ¢ Mapca 12. FOnurep ¢ Meprypus
6. IOnurep ¢ Mapca 13. Carypu ¢ IOnurepa

7. Mapc ¢ 3emau
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Mm1 Boiesniu NeNe 4, 7 u 10 — By nuianetr ¢ 3 e M JI H,
TaKk Kak HX 3HAKOMBIH HaMm OJieCK MOXXeT CJIYXKHTh OHOPOH
ILJIsi OLlEHKH BHJHMOCTH CBETHJI Ha JAPYrux IJaHerax. 31eCh
OCOOEHHO HAarJIsAHO BHAHO, 4YTO Halua co6CTBeHHasl IJIaHe-
Ta — 3eMJIs] — N0 SIPKOCTH 3aHHUMaeT OLHO H3 HepBbIX MECT
Ha HebOe OJspkaiinnx kK CoJHIY TJIaHeT: jma)ke Ha Hebe Mep-
KypHusi OHa CHsleT CUJibHee, 4yeM y Hac Benepa u lOmnmurep.

B cratbe «3Bé3gHas BednuyuHa nuadHer» (ri. IV) Mbl
BO3BpaTuMcsi K OoJiee TOYHOM, KOJIHYECTBEHHOH  OIIGHKE
Osecka 3emJi U APYrux IUIaHeT.

[IpuBonuM, HaKOHell, PN YHCJOBBIX JAHHBIX, OTHOCH-
IIUXCHA K coJiHeuynoii cucteMe. OHM MOTryT NMOHaZoOOHUTHCA YH-
TaTeso JJs CripaBoOK.

Connue: muamerp 1390600 xkm, o6bém (3emyu=1)
1 301 200, macca (3emyn = 1) 333 434, mJOTHOCTL (BOABl =
= 1) 1,41.

Jlyna: puamerp 3473 Km, o6BéM (3emsm = 1) 0,0203,
Macca (3emsun =1) 0,0123, naotHocts (BOmH = 1) 3,34.
Cpennee paccrosiHue ot 3emJuin 384 400 xa.

Ha puc. 72 pano HamisijHoe NpeaCTapJjieHHe O TOM, Ka-
KUMH KaxXyTcsi IJIaHeTbl B HeOOJIbIUOM TeJIeCKOIl, YBEJHYH-
Batomuid B cro pa3. Hanepo mjisi cpaBHenus naHa JIyHa, Kak
OHa BHAHA NpH NOAOOHOM yBeJIMYEeHHHM (PHUCYHOK Hazo Iep-
KaTb HA PaCCTOSIHWM SICHOro 3peHus, T. €. B 25 ¢m OT rJas).
HanpaBo BBepXy H300pa)KE€H NpH yKa3aHHOM YBEJHYCHHH
Mepkypuii B HauMeHbIIEM W HauboJiblueM yJaJjieHHH OT Hac.
[Ton, umm — Benepa, 3atem Mapc, cucrema lOnurepa u Ca-
TYPH ¢ KpylHeiluum cBouM cnyTHukoM. ([longpo6GHee o Buau-
MBIX pasMepax IJIaHeT — CM. B MOell KHHIe «3aHHMaTesbHas
¢pusuxa», ka. 2, r. IX.) 1)

1) JKenawoumuMm CaMOCTOATENLHO MOMOJHUThL CBOH CBEJIEHHA O COJIHEY-
HOIl CHCTEME MOXHO peKoMmeHnoBaTh noapob6HMil «Kypc obumeii acTpoHo-
mm» npod. C. H. bnaxko, I'ocrexusnar, 1947.
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I'JTABA UYETBEPTA4
3BE3 1Bl

Ilouemy 3BE3ALI KAWYTCSA 3BE3NAMHU?

JISIAST Ha 3BE3Jbl HEBOOPY2KEHHLIM TJiIa30M, Mbl BHIAHM HX

JIYUHCTBIMH.

[IpHurHa JIyuuCTOrO BHI& 3BE3J KpPOeTCsl B HAIUEM TIJia3y,
B HEJOCTAaTOYHOH NPO3PAYHOCTH XPYyCTaJiHKa, HMEIOUEro He
OJTHOPOJIHOE CTPOEHHE, KaK XOpollee CTEeK/IO, a8 BOJIOKHHCTOE.
Bor uto rosoput 06 3ToM ['esibmrodibll (B peun «Ycnexu Teo-
PUH 3PCHHS»):

«/306paxkeHHsi CBETOBBIX TOYEK, IOJyYaeMbIX B TrJiasy,
HenpaBUJIbHO JIydHCThl. [IpHyYKHaA 3TOro JIeXKHT B XpPYyCTaJIHKE,
BOJIOKHA KOTOPOr0O PAaCIOJIOKEHB! JIYYHCTO MO 1UeCTH Hampa-
BJEHHUSIM. Te JiyuH, KOTOpble Ka)YyTCH HaM HCXONSIIHMH H3
CBETSILIUXCH TOYeK, — Hanmpumep, M3 3BE3J, OTHAJIEHHBIX
OroHbLKOB, — He OoJiee, KakK NpPOsiBJIEHHE JIYYHCTOrO CTPOECHHS
xpycranuka. Hackosbko 3TOT HEIOCTATOK rJia3 BceoOi,
BHJIHO M3 TOro, YTO BCsKas JyuucTasi Qurypa OOLIKHOBEHHO
Ha3biBaeTCsl 3BE3J000pa3HOMI».

CyulectByer cnoco® ocBOGONMTLCS OT BJIMSIHHUSL 3TOrO He-
JJOCTATKa HAlllero XpycTaJiiKa W BuIeTb 3Bé3abl Oe3 Jiyuew,
He oOpalmasick NPUTOM K ycjayram Tedsieckona. Crnoco6 3TOT
eme 400 ser Ha3ajg ykasaH Obli Jleonapno na Bunum.

«[locMoTpu, — nucasn oH, — Ha 3BE3Abl 6e3 Jyueid. IToro
MOXHO HOCTHrHYThb, HabJiollasi X CKBO3b MaJioe OTBEPCTHE,
clleJJaHHOe KOHIOM TOHKOH HIJIBI W TIOMELIEHHOE BIIJIOTHYIO
K ryasy. Tel yBUAHIUb 3BE€31bl CTOJIb MAJIbIMH, YTO HHYTO
APpyroe He MOXXeET Kas3aTbCsl MEHBIUC».
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3TO He TMPOTHBOPEUHT TOMY, UTO CKA3aHO O TIPOUCXONKJe-
HUK 3BE3NHBbIX «jaydel» y Ieasmroswua. Hanpotus, onucas-
HBIH ONBIT NOATBEPKIaeT ero TeOPHIO: CMOTPSl CKBO3b BeCbMa
HeboJIbllIoe OTBEPCTHE, MBI MPOMYCKaeM B CBOH Ivia3 JIHIIb
TOHKH{ CBETOBOH MYyYOK, NMPOXOASALIWI CKBO3b LEHTPAJBbHYIO
YacTb XpycCTajHKa H TIOTOMY He NpeTeprieBaiolliMi Bo3neii-
CTBHSI €r0 JYYHCTO# CTPYKTYpHI !).

Hrak, 6yngp Halll 1J1a3 YCTPOEH coBepliieHHee, Mbl BHAEAH
Obl Ha HeBe He «3BE3Nbly, a CBETHALUHECH TOUKH.

Moyemy 3BE&3AL MEpPLANOT, a NJAAHETHI CHAIOT CHOKOHHO?P

OT/inYuTL TPOCTHIM  IJIa30M  HEMOABHKHYIO 3Be3fly OT
«bJry>Knamouiell», T. €. NJIaHEeTh 2), OUEHb JIerKO, Jae He
3Has Kapthl neba..llyaneTsl CHSIOT CHOKO HHBI M CBETOM,
3BE3MB! K€ HEeNpPeCTaHHO M e pIlaloT, Kak OBl BCMBIXHBAIOT,
IpOXKaT, MEHSIOT fAPKOCTb, a sipKie 3BE3Obl HEBBLICOKO HAaj
FOPU3OHTOM elJEé HeMpPeCTaHHO MEPEJMBAIOTCH Pa3HLIMH LBe-
TaMu. «3ITOT CBeT, — roBoput PJaMMapHOH, — TO APKHH, TO
cJ1abblii, mepeMeKaouics, To beblil, TO 3eJIEHBIH, TO Kpac-
HBbIH, CBEpKalOLIMil, KaK NPO3PayHblll ajiMa3s, OXKHUBJsieT 3BE3N-
Hble TyCTBHIHH, MOOYyXKHasi BHAETb B 3BE3NaxX CJOBHO IVIa3a,
raspsuide ga 3emJio». OcobeHHO CHJIBHO M KPaCoOYHO Mep-
11alOT 3BE€3bI B MOPO3HLIe HOUU H B BETPEHYIO NOrony, a
TaKXe TOCJEe MOOXKAf, Korna Hebo OBICTPO OUYHUCTHUJIIOCH OT
Tyu 3). 3BE€3aH, CTOSILIME Hazn I'OPU3OKTOM, MeplLaloT 3aMeT-
Hee, yeM ropsiiide BHICOKO B HeOe; 3BE€31bl Oejible — CHJIbHEE,
ueM KeJToBaThle ¥ KPaCHOBaThHE.

'Kak B nyuyucTocTb, MepllaHue He eCTh CBOHCTBO, MPHCY-
Ljee CaMHM 3B€3JaM; QHO MNPHUIAETCH UM 3eMHOU aTMoche-
poii, uepe3 KOTOPYIO JIYYH 3BE€37 AOJKHBI TIPOWTH, TPeKne
yeM NOCTHIHYTh rJjiasa. IlonHABIINCE Bblle HECIIOKOHHOH ra-
30BOH O0OOJIOUKH, CKBO3b KOTOPDYIO MBI paccMaTpHBaeM Bce-
JICHHYIO, Mbl He 3aMeTHJIM OLl MepLAaHHsi 3BE3A: OHHU CHSAIOT
TaM CIOKOHHHBIM, TOCTOSIHHBLIM CBETOM.

1) Tosopsa O «iyuax 3BE3, MBI He MMeeM 3JieCb B BMJly TOrO Jiyya,
KOTOPHI#l CJIOBHO NPOTATKBAETCH K HAM OT 3Be3/lH, KOrja Mbl CMOTpPMM Ha
Heé NpHILYpEeHHBIM T[J1a30M: STO sABJeHde OGyCJOBIEeHO AHGQPaKiHel
CBeTa Ha PecHHuax rJjasa.

2) IlepBOnauasbHBIE CMBIC TpPEUECKOr0 CNOBa «INaHeTa» — «O6Jy-

XKpamwllass 3pesfia».

3) JletoM cCwibHOe MepiiaHUe HABAAETCA IPH3HAKOM MpPHOIMIKEHUs
JIOX/IA, TAK KaK YyKasuBaeT Ha Oyu3ocTe nukiJoHa. Ilepen moxném
8BE3/Ll OTJIMBAIOT MPEHMYILIECTBEHHO CH B M M IBETOM, Tiepe]l 3acyxo#l —
zenéuu M (Xanesckuii, «<CBeToBHE HABMEHHA B aTMocdepe»).
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ITppuuna MepLaHus — Ta Ke, UTO 3aCTaBJsieT NPOXKATh
OTAoaJIéHHble TIpeAMeTHl, KOrfla B 3HOHWHBIE AHH TOYBA CHJABHO
Harpera CoJHieM,

3BE3IHOMY CBETY TMPUXOAUTCS TMPOHU3BIBAaTH TOrga He
OfHOPOAHYIO CpPeAy, HO ra3oBble CJOW pa3JM4yHON Temmnepa-
Typbl, pa3/M4YHOM TMJIOTHOCTH, a 3HAYMWT, U Pas3JUYHOH
npejioMssieMoctd. B nono6sHolt arMoc(epe <CJIOBHO pac-
CesiHbl MHOrOYMCJICHHble ONTHYEeCKHe [IPU3MBbl, BBINYKJbIE
H BOTHYTbIe JIMH3bl, HENPECTAHHO MEHSIOLHe CBOE Pacrono-
*KeHue. Jlydyw cBeTa mnperepneBalOT B HUX MHOTOYMCJIEHHBIE
OTKJIOHEHHSI OT NPSAMOro NyTH, TO COCPefOTOUNBasAChb, TO pac-
cenBasicb. OTCIO@ — yacTble W3MeHEeHHs] SPKOCTU 3Be3NHI.
A Tak Kak npeJsioMJeHHe CONMPOBOKIAETCS LBETOpPaCCesiHUEM,
TO Hapsinly ¢ KoJsieOaHMsIMU SIPKOCTH HabJiopaloTcsi ¥ u3Me-
HEHUST OKp aCXH.

«CymecTByIoT, — nuier nyJaxkoBckuii acrponoMm I'. A. Tu-
XOB, HCCJENOBaBIUUI fiBJeHHEe MepilaHus, — cnocoOwl, N03BO-
ASI0IHEe COCYMTATh UYHC/AO [epeMeH IBeTa Mepllamolileit
3Be31H B onpepesieHHoe BpeMs. OKa3blBaeTcsl, UTO 3TU Nepe-
MeHbl COBEePILAaTCs YPe3BblYailHo ORCTPO, U UKCJIO UX KOJeO-
JIETCH B Pas3HbIX cJAy4YasgX OT HECKOJBLKUX JIECATKOB O CTa U
OoJsice B cekyHLy. ¥YOemuThCd B 3TOM MOMKHO CJEAYIOLIUM
IIPOCTHIM CriocoO0M. Bo3pMuTe GHHOKIL M CMOTPHTE B HErO
Ha SIPKYI0 3Be3.ly, TNPUBOAS OOBEKTHBHBIH KOHEll OUHOKJS
B OblcTpoe KpyroBoe Bpallenue. lorga BMeCTO 3Be3/ibl B
YBHIHUTE KOJIbLIO, COCTOsILIl€e M3 MHOI'MX OTHEJIbHBIX PasHo-
I1BeTHBIX 3BE3M. ITpu Oosiee MensieHHOM MepLAHHH WJH TPH
OYyeHb OBICTPOM ABUKEHUK OWHOKJIS KOJBIO 5TO pachnajfaercs
BMECTO 3B€3j Ha pPAa3HOIIBeTHble AYrH OOJBILIOH U MaJioH
LJIUHBLY

Ocraércsi OOBACHUThH, TNOYEMY [MJAHETH B OTJHYKME OT
3BE3J He MepIIaloT, a CBETHT POBHO, CIHOKOiHO. ITnanerw
ropaspo Ojuxe K HaM, yeM 3BE3/bl; OHW MO3TOMY NpencTa-
BJSIIOTCH I'J1a3y HE TOYKOH, a CBETSUIUMCH KPYXK OUKOM,
JIMCKOM, XOTsl U CTOJIb MaJIBIX YIVIOBBIX Pa3MepoB, UTO BCJIEJ-
CTBHe HX CJeMNsuei SAPKOCTH 3TH YIrJOBble pa3Mepbl MOUTH
HEOLYTUMBL.

IKaxnas orpesibHasi TOUKAa TAKOro KPy»KKa Mepliaer, HO
nepeMeHbl SPKOCTH MW IIBeTa OTHAEJBHBIX TOYEK COBep-
JAIOTCsl HE32BUCHMO OnHa OT JApyrod, B Pas3HBIE MO-
MEHTBl BpeMeHH, a MOTOMY BOCHOJIHSIOT APYr Ipyra; oc-
JlabJleHue SIPKOCTH OJHOIl TOUKH CORBIAZAET € YCUJIEeHHEM
APKOCTH Jpyroi#i, tak u4to oOupias cula cBera [JaHeTH
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ocraéresl HensMeHHOH. OTClona — CNOKOHBIH, HEMepLalolUIHil
6JiecK I1aHET.

3HauMT, NJaHeTH MPEACTABJSIOTCS HAM HeMepLaloIHMu
NOTOMY, YTO MEpLAaloT Cpasy BO MHOMMX TOYKaX, HO B pasHbIe
MOMEHTEI BpEMEHH.

Bununl a4 3B€3ab1 JHEM?

JIHéM Hap HAIIMMKM IOJIOBAMH HAXOHASATCSA Te CO3Be3Hf,
KOTOphIe MOJIrojla Ha3aj BUAHL! OblH HOYbIO M CNYCTs LIECTb
MeCsilleB BHOBb YKpacAT HouHoe HeBo. OcBein€HHasi aTMmo-
chepa 3eMJiu MelllaeT HaM UX BUIETb, TaK KaK YacTHUIbl BO3-
AyXa pacCeMBAaIOT COJHEYHble Jiyud B OOJIbLIEM KOJHMYECTBE,
yeM MOCHJIAIOT HaM 3BE3nbl ).

HecnoxHblii ONBIT MOXKET HArJISAHO MOSICHUTL 3TO HCHe3a-
Hye 3B€3J] npH nHeBHOM Cceere. B OOKOBOil CTeHKe KapTOH-
HOTO filllMKa TPOOHUBAIOT HECKOJIbKO JBIPOYEK, PaclloJIoXKeH-
HblX HanogoOue KaKoro-HuOynb Co3Be3fusi, & CHAPYXKHU Ha-
KJieuBaloT JMCT OeJioli 6ymaru. MK noMenaloT B TEMHYIO
KOMHATy Y OCBelarwT H3HYTPU: HA TPOOUTOH CTEHKe $B-
CTBEHHO BBICTYNAIOT TOrjJia OCBEIIEHHble U3HYTPHU ABLIPOUYKH —
9TO 3BE€3/bl Ha HOYHOM Hebe. Ho cTtouT TOJBKO, HE TIpeKpa-
asi OCBellleHusi HM3HYTPH, 3a)KeUb B KOMHATe HOCTATOYHO
SIPKYIO JlaMmIly, H HCKYCCTBEHHBLle 3BE3H Ha JucTe Oymaru
6eccyiefHO MCYE3al0T: 9TO «IHEBHOH CBET» TFaCHT 3BE3MkI.

HacTo OpUXOAMTCS YMTATb O TOM, UTO CO JHA TrJIyOOKMX
LIAXT, KOJIOALEB, BBICOKHX JABIMOBBEIX TPyO H T. II. MOXHO
pa3Jjnyatb 3BE3b6l U AHEM. IJTO pacnpocTpaHEéHHoe ybexje-
HUEe, MOJJAEpIKHBaeMOe CChIIKAMH Ha aBTOPUTETHBHIE HMEHA,
TOJIbKO B HeJaBHee BPAMSI MOABEPrHYTO OBLIO KPUTHUECKOH
npoBepKe U He MOOTBEPIUJIOCH.

B cymHocTH, HM OJHMH H3 NUCaBUMX 00 3TOM aBTOPOB —
ot Apucroress B npeBHocTH jio JIxxoHa Tepiuens B XIX B. —
He Habmopan 3B€3n caM npu NOAOGHBIX ycjaoBusx. DBce
CCBIIAIOTCA Ha CBHAETENLCTBO TpeTbHX Jini. Hackonbko, op-
HAKO, MaJIo Han€XHBI OBIBAiOT CBHAETEJbCTBA «OYEBHUIIEBY,

1) HaGnionasi ne60 € BHICOKOH IOpH, T. €. HMeA CaMyl IJIOTHYIO K
3aNbEHHYD 4acTh atMmocdepsl Hike cebf, MOXKHO Buieth Haubomnce
SIDKHE 3BE3JIbl ¥ B JIHEBHBle wachl. Tak, ¢ peptuHHbl Apapata (5 KmM BL-
COTHI) 3BE3JIL MEPBOH BeEJIHYBHBI XOPOINO pas’yHYaroTcsi B 2 gaca AHs,;
ne6o tam téMHocuHee. (CTpaHHBIM 006pa3oM, OJHAaKO, KOMaHAa CTParo-
crata «Ocoapnaxum 1», Haxoasick Ha Buicote 21 KM, oTMeTHna, 4ro
33/l HEe BUJHO HHKaKHX, XOTH He6O TaM «4€pHO-(PHOJETOBOE» COr1aCcHO
sanucam Penoceenko H BaceHko.)
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MoKasplBaeT CJeAyIomul Jo6onbITHEIH npuMep. B amepukan-
CKOM KypHaJie NosiBWJIACh CTaThbsl, OTHOCUBILASA JHEBHYIO BM-
IUMOCTHL 3BE3JL CO AHA KOJOMAIEB K uucay 6aced. Muenue 310
OblIO HEPrHYHO ONPOBEPrHYTO MNUCBMOM OJIHOro (hepMmepa,
yTBepK[aBluero, uyto ox cam Buzen aHém Kanemny u AJb-
roJisi u3 20-metpoBoit cujiocHoil 6aimiHu. [IpoBepka BhIsICHHJA,
OMHAKO, UTO Ha TOH IIMPOTe, e HaxopuTcs (epma Habuo-
jaresis, HH Ta, HU Jipyras 3pe3jia He OuIBAIOT B 3E€HUTE B
YKa3aHHOe BpeMsi rofa M, cJlefoBaTeJIbHO, He MOIIM OBITh
BUIHBI U3 rNyOUHBI GallTHH.

Teopernueckn HeT OCHOBaHHMH K TOMy, 4TOOBl IUaxTa HJIH
KOJIOZlel, MOIJIM MOMOUb YBHIAEThb 3Bé3nnbl pHEM. IKak MBbl yxe
IOBOPHUJIM, 3BE3[bI He BHAHB JHEM [OTOMY, YTO TOHYT B
cBeTe HebBa. ITO yCJOBHE HE HU3MeEHSIeTCs jiJis [Jiasa, nome-
mEHHOro Ha aHe maxth. Otnagaer Juiue OOKOBOH CBeT Ha
HPOTSKEHUM 1UAaXThl, HO JIYYd, HCINYCKaeMble BCEMHU YacCTH-
LLlAMH BO3IYUIHOIO CJIOSi BHIIUE OTBEPCTHS LIAXThI, HOJKHBI
[OMpeXXHEMY MelllaTb BUAUMOCTH 3BE3JI.

HMMeert 3naueHue B JaHHOM cJiyyae JIMIUb TO, YTO CTEHHI KO-
JIOJUla OrpakaaloT raasa ot sipkux Jyueit CosHila; 1o 3TO MO-
ket obJieruutsb JIMIUb HabJIoieHe SIPKUX NJIaHeT, a He 3BE3I.

B Tteneckon 3Bé3nbl BUAHHEL NHEM BOBCE He MOTOMY, Kak
MHOrHE NYyMaloT, YTO Ha HHUX CMOTPAT «CO AHa TpyOwl», a
NOTOMY, 4TO IpeJioMJieHHe Jyded B CTEKJaX MJM OTparKeHHe
B 3epkaJjiax ocjiabssier sipKOCTb pPacCMaTPUBAEeMOro ydacTka
Heba, Mex1y TeM Kak fipkoCTb camMoi 3Be3fnbl (NpencTanJisio-
meiicss B BHIE TOUKH), HANPOTHUB, ycuiHBaercs. B rteneckon,
UMeIoUIHl OOBEKTUB AHaMeTPOM B 7 €M, MOXKHO yKe BHIETb
IHEM 3BE3bI NMEPROM W HarKe BTOPOH BeJinuMHbl. HO K Ko-
JIofillaM, IuaxTam, MeyHelM Tpybam Cka3aHHOe HenpuMeHHMO.

Jlpyroe peno — sipkue nJaHeTo: Benepa, IOnwurep,
Mapc B nporuBocTOosiHMH. OHM CBETAT ropaspno sipue 3BE3f,
a NMOTOMY NpPH OJIaTONPHATHBIX YCJOBUSIX MOT'YT ObITb BHHBI
M Ha nHeBHOM Hebe (cM. o6 3TOM pasfes «lliaHersl npwu
JHeBHOM cBeTe» Ha cTp. 109).

Uto Takoe 3B&3/AHaAf BeJuuuua?

O cyllecTBOBaHHH 3BE3] NepBOil U He MNEePBO BEJHUMHBI
3HAIOT Jla)Ke JIIO[IM, BecbMa paJiékue OT aCTPOHOMMH: BHIPa-
KeHUsl 3Tu obuleynorpeburesbHel. Ho o 3Bé3pax spue nep-
BOM BCJIMUMHBI: HYJEBOH ¥ JaxKe OTPHUILATEJIbHOM BCJIMYMHBI,
OHH efBa JM CJbIXaJH, UM I[OKaxXKeTCsl HeCOOOpPasHLIM, UTO
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K 3BE3J]laM OTPHLATEJIbHON BEJMYHMHEI NpPHHAMJEXKAT caMmble
spKHe cBeTuna Heba, a Halle COJIHIE eCTb «3Be3Jla MHHYC
27-i1 BenuunHbl». HHble yCMOTPAAT B 3TOM, NOXKaJyH, OaKe
H3BpallleHHEe TOHSATHS OTPHIIATEJBHOIO 4YHuCJa. A Mexny TeM
MBI HMEeM 3Jiech Kag pa3 HarJsaJHbIi [IpHMep MocJeloBa-
TeJIbHOro TNpoBefeHHs YYEHHs OO0 OTPHIATEJBbHBLIX YHCJaX.

OcranoBuMmcsi nojgpoOnee Ha KJacCU(pHUKalMK 3BE3N IO
BeJInuMHaM. EaBa Jin Hamgo HanoMHHaTb O TOM, YTO ToJ CJIO-
BOM «BeJIMUHHAa» pasyMelT B 3TOM CJlyyae He reoMerpuue-
CKHe pa3Mmepnl 3Be3nbl, a €€ BUAMMBbII OJiecK. YiKe B IpeB-
HOCTH BbizeJieHbl OwblsiM HauboJiee sipkue 3BE3[Abl, paHbIUe
BCeX 3aropamoumecss Ha BeuepHeM Hebe, U OTHeCEHHl K 3BE3-
JaM TiepBOH BeJHYHMHBl. 34 HHUMH CJIefOBaJin 3BE3[ILI BTOPOH
BeJIMYUHBI, TPETbEH H T. [I. O 3BE€3Jl LIECTOH BEJIMYMHEL, eBa
pas3/uuuMBIX HEBOOPYXKEHHEIM TIJ1a3oM. Takoe CyOBeKTHBHOe
pacnpenesieHue 3B€3J no UX OJieCKYy He MOIVIO YAOBJIETBOPATH
aCTPOHOMOB HOBOro BpeMeHH. Doblin Beipa6oTanHsl GoJiee
TBEpPIble OCHOBAHUSA IJIsl KJIaCCU(QHUKAIMH 3BE3N 1O 6JecKy.
Onu cocrost B caenpyroueM. Haiigeno, uro HauboJiee sipkue
3BE3ILI B CpenHeM (3BE3bI 3T HEOAUHAKOBEI MO BJIECKY)
sipue HauboJiee cnabuiX 3B€3J, elilé BHUIHUMBIX MPOCTHIM IJia-
3oM, porHo B 100 pas.

lllkana 3pésagHoro GJiecka yCTAHOBJIEHA TakK, YTO OTHOLIe-
HUe OJieCKa 3BE3J1 ABYX CMEXKHbIX BEJIMUHH CGCTAETCH MOCTOsH-
HbEIM. O003HaUHB 3TO «CBETOBOE OTHOLIIEHUE» Yepes #, HMeeM:

3Bé3nnl 2-61 BeauuyMEbl cyaGee 3BE3N 1-if BeJawUMHBI B 71 pas

» 3-1 » » » 2-1 » » N »
» 4-4 » » » 3-i » » 7 » UT. I

Ecan Xe cpaBHuTh OJieCK 3BE3 BCEX NPOUYHMX BeJIHUHMH
¢ 6JIeCKOM 3BE3[ NepBOH BEJIMYWUHEBL, TO MNOJYUYHM:

3Bé3nbl 3-i1 BenHuMHbl craabee 3Be3n 1-i BeaMuyuHLL B K2 pa3s

» 4-11 » » » 1-i1 » »nd »
» B-i1 » » » 1-i » »nl oy
» 6-i1 » » » 1-11 » » s »

M3 nabmopenuil O6lio Haigeno, uto n° = 100. Haiitu Teneps
BeJIMUMHY CBETOBOI'O OTHOLUEHUS] 1 JIeTKO (C NMOMOLIBIO JO0ra-

pudMOB) :
n=—1100=2,5").

1) Bosee TO4HOe 3HauyeHHe CBeTOBOTO OTHOLUeHMsi 2,612.
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HTtak, 3péapgbl KaxKJoi cJedyioileldl 3BE3JIHOH BeJIMUHHHI
cetaT B 21/ pasa cjabee 3BE3n NpeAblnylleld 3BE3THOM
BeJINYUHHI,

3pé3nnaa anredpa

PaccMmoTpum meMHOro nogpo0buee rpynny HanboJiee sipKux
3B€3J1. Mbl ye oTMeyaJsy, yto OJieCK 3THUX 3B€3J] HEO[MHa-
XOB: OJIHU CBETAT B HECKOJIbKO pa3 sipue CpejHero, ipyrue —
TyCKJjiee (cCpeldHsia CTeleéHb HMX SPKOCTH — Takasl, KOTOpasi
B 100 pa3s npeBnlliaeT SIPKOCTb 3BE3J]], €1Ba Pa3JUUMMBIX
NPOCTHM IJla30M).

Hafiném camu o6o3HaueHuwe OJiecka 3BE3J], KOTOpHIE
B 2!/, pasa sipue cpenHeil 3Be3nbl neppod BesaunuuHbl. Kakoe
yucjao npentiectByer emwnuie? Ywucgo 0. 3HauuT, Takue
3BE3JIbl HajJo OTHECTH K 3BE3JaM «HYJEBOH» BeJIMUMHHI.
A Kypa oTHecTu 3BE€3[bl, KOTOPHIE sipue 3BE3[, [ePBOH BeJH-
yuHLl He B 2!/, a Bcero B noJitopa uiu jBa pasa? Mx mecto
mexXny 1 u O, T. e. 3B€3/1HasA BeJIMUMHA TAKOrO CBeTH/a BHI-
pa)KaeTcsi IMOJOMKHUTEJIbHBIM JAPOOHBIM UYMCJIOM; TOBOPAT:
«3Be3na 0,9 sesanuunbl», «0,6 BeJuyuHBI» M T. 1. Taxkue 3BE3M LI
fip4Yye MEpPBOH BEJHYHMHHL

Tenepb cTaHer NMOHATHOH W HeOOXOJUMOCTb BBENCHHA OT-
puiaTesbHBIX uYHces nJs o0o3HaueHus OJecka 3Bé3n. Tak
KaK CYIIECTBYIOT 3BE€3Jbl, [0 CuUJe cBeTa N P €B bl L a 10-
i 1 € HyJIeBYIO BeJUYHMHY, TO, OUEBHIHO, UX OJecK J0JKeH
ObITL BHIpaXKeH YUCNaMu, CTOAILIMMH MO JAPYTryid CTOPOHY
HyJsl, — oTpullateJibHeIMH. OTClofa Taxkue OnpenesieHus
GJiecka, Kak «MuHyc 1», «MuHYC 2», «MuHHYC 1,6», «Mu-
Hyc 0,9» u 1. .

B acTpoHOMHUYECKOH NpakKTHKe «BeJUUMHA» 3BE3[ onpene-
JifleTcss € TOMOIIBI0 0COBLIX NMpubopoB — GoTOMETPOB: OJieck
CBeTWJIa CpaBHUBAeTCsd C O6JieCKOM OlpeJlesIEHHON 3Be3ihl,
CHJla cBeTa KOTOPOM H3BECTHA, WU XK€ C «UCKYCCTBEHHO!
3Be3/10k» B npubope.

Camass spkas 3Be3ga Bcero He6a — CHpHyC — HMMeeT
3BE3{HYI0 BeJIMuuHy «MuHyc 1,6». 3resna Kanonyc (Bupgna
TOJIBKO B I03KHBIX LIHPOTaxX) HUMeeT 3BE3NHYI0 BEJUUYHHY
«MmuHyc 0,9», Haunbosee sipkas u3 3BC3]1 CeBepHOro noJyua-
pus neba, Bera, 0,1 senuunnel; Kanenna u Apkryp 0,2, Pu-
reae 0,3, Ilpouyon 0,5, Ansraup 0,9. (Hapmo nomuuth, yto
spé3nnl 0,5 Besmmuunnr sspue 3Bé3n 0,9 BeMUMHBL ¥ T. 1.)
IIppBOonMM nepeuerb caMblX SpKHX 3BE3A Heba ¢ 00o3Ha-
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yeHHeM MX 3BE3[HOH BesHuuHbl (B CKOOKax ykKa3aHo HaHMe-
HOBaHHe CO3Be3Hs):

Cupuyc (e boabmoro Ilca) — 1,6 betensreiize (¢ Opuona) . . 0,9
Kanonyc (¢ Kuns). . . .. — 0,9 Anstaup (¢ Opna) ...... 09
a IlentaBpa. .. .. .. .. 0,1 a Oxxnoro Kpecra ..... 1,1
Bera (¢ Jlupel). . .. ... 0,1 Anbpebapan (z Teabua). ., 1,1
Kanenna (¢ Bosuuuero) . 02 [lonnykc (B bansneuon). . . 1,2
Apkryp (¢ Bononaca). .. 0,2 Cnuka (e deBol). . . .. ... 1,2
Purenw (8 Opriona) . . .. 0,3 Adtapec (¢ CkopnmoHa). .. 1,2
[Ipounon (@ Manoro Ilca) 0,5 domanbrayTt (@ HOxuoi
Axepnap (¢ Idpunana) .. 0,6 PoiGbl) . . .. ....... . 1,3
g LlenraBpa. ..... .. . 0,9 Heue6 (a JleGens) .. ... , 1,3
Peryn (a JleBa). . . . . . .. 1,3

IlpocmaTpuBass 3TOT mnepedeHb, MEI BHAMM, YTO 3BE3[
TOYHO NepBOH BeJHYHHBEI He CYIIECTBYeT BOBCE: OT 3BE3f
Besnuusnl 0,9 cnucok nepeBonuT HAc K 3Bé3pam 1,1 Besu-
yuHbl, 1, 2 BeJIMUNHBIM T. A., MHHYA BejguuuHy 1,0 (mepByio).
3Be3ga nepBOd BEJMUHHBI €CTh, ClleflOBaTeJbHO, He 0oJiee,
KaK YCJIOBHBIH cTaHpapt 6Jecka, Ho Ha HelDe e HerT.

He cnenyer nymartb, urto pacnpepelieHue 3BE3[ MO 3BE3N-
HBIM BeJiHupHaM OO0ycCJioBJieHO (PH3HUYECKHMMH CBOKCTBaAMH ca-
MuX 3BE3. OHO BLITEKaeT M3 OCOOCHHOCTEH Hallero 3peHusd
H sIBJIIeTCS CJIeACTBHeM oOlIero aJis BceX OPraHoB UYBCTB
«ncuxousnosoruyeckoro 3akoHa Bebepa — ®PexsHepa».
B npumeHeduH K 3peHMIO 3aKOH 3TOT IJIaCHT: KOraa cuJjia
MCTOYHHKA CBETa HM3MEHSeTCs B reoMeTPHUUYecKOUu NPOrpeccuy,
OLyIlIeHHEe SIPKOCTH H3MeHsieTCsi B Nporpeccuu apu(pMmerHue-
CKOH. (JTroBonbITHO, YTO OlleHKAa HHTEHCHBHOCTH 3BYKOB H
LIIYyMOB NPOH3BOAMUTCH (PU3UKAMH [0 TOMY 3Ke NMPHUHIMIY, YTO
U H3MepeHHe OJecka 3BE3f; NOAPOOHOCTH 00 STOM UHMTaTe]b
Ha¥WeT B MOMX «3aHuMaTeJbHOH (DH3HKe» H «3aHuMaTellb-
HOM aJsrebpe».)

IlosHaKOMHBIUIHCHL € acTPOHOMHUYECKOH MIKaJsoi 6Jecka,
3aUMEMCST HeKOTOPBIMH TMOYYHTEJbHBIMH noAcu€TaMu. DBrol-
YUCJIHUM, HalpHUMep, CKOJIBKO 3BE€3J] TPeTbel BeJIMYHMHBI, BMe-
CT€ B3SIThLIX, CBETHAT TaK Ke, KaK OJHa 3Be3ja NepBOil BeJiu-
yuHbl. MBI 3HaeM, 4UTO 3Be3fa TpPeTbeH BeJHUHMHBL cJjabee
3Be3itl nepBoi BesiMuuHbl B 2,50%, T. €. B 6,3 pasa; 3HayuT,
I0Jisi 3aMeHBl OoHanobutcs 6,3 Takoi 3Be3fnl. 3BE3N, UeTBEp-
TOH BeJIMUMHBLI AJI 3aMeHbl OOHOH 3Be3nbl NepPBOH BEJHYHHB
npuinyiocs 66l B3sth 15,8 u 1. . Ilomo6uwiMu pacuéramu !)
HalgeHbl YucJa MPHBOOAMMON HHXe TaOJIHILbL.

1) Broiuucsenuss obJieryaioTcsi TeM, yro JiorapudMm CBeTOBOro OTHOILIE-
HUS1 BBIpaykaeTcsl ouyeHb npocto: oH pasen 0,4.
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Jlns 3ameHBl ofHON 3Be3abl TepBOil BEJHYHHBI HYKHO
CJeiyiolliee YHCJO 3BE3J, APYTHX BEJIMUMH:

220 ... o0, 25 - .,...... 250
3Hn ... .. c.... 63 10- , ... ... 4 000
4 ... .0, 16 |3 10000
L 40 16-0 .. .. ... 1 000 000
6-i1 ., e e e 100

Hauunas ¢ cenpMOll BeJIMUMHBIL, MBl BCTYNaeM yiKe B MHP
3BE€3M, HEJOCTYMHBIX TNPOCTOMYy rJaasy. 3Bé3xbl 16-i Besu-
YuHbl Pa3/JHYaloTCs JIMIUL B BeCbMa CHJIbHbIE TeJECKOIIb:
yToObl MOXKHO OBIJIO BHAETb HMX HEBOOPYXKEHHBIM IJ1a30M,
UyBCTBUTEJIbBHOCTh €CTECTBEHHOIO 3peHHsl JIOJKHA BO3paCTH
B 10 000 pas, Torga Mbl YBUAMM HX TAKUMM, KAKUMH BHIMM
Cceluac 3BE3JI0YKH I11€CTOH BeJIHUHMHEL.

B npusenénnoil Bollue TabJuIe ©He MOIJIH, KOHEYHO,
HaliTH cebGe MecTa 3BE3[LlI «IepeA-nepBoil» BeguunHbl. Cre-
JlaeM pacuérbl TakxXe JiJIs HEKOTOPHIX M3 HHX. 3Be3pa 0,5-i
pesinuunel (IIpommoH) spue 3Be3gnl TNepBOil BEJHUYHMHBL B
2,5'° 1. e. B noJiropa pasa. 3mses3na MuHyC 0,9-if BeJMUHHbI
(Kasonyc) sipue 3Be3fibl nepBoii BeJuunHB B 2,57, T. €. B
5,8 pasa, a 3Besga wmuuHyc 1,6-i1 Benuununl (CHpuyc) —
B 2,5%%, 1. e. B 10 pas.

Hakouell, enié J000NBITHLIA TNOHACYET: CKOJNBKO 3BE3N
NepBOi BeJIMYHMHBLI MOIJIM Obl 3aMEHHUTb CBET BCEro 3BE3J{HOIO
HeOa (BHAMMOTO TMPOCTHIM r.nasom)'-’

[TpumeM, UTO 3BE3M NMEPBOH BEJHYHHLI HA OJHOM TOJylua-
puu nebGa 10. 3ameueHo, YTO YHCJIO 3BE3] CJEAYIOLLETO
KJlacCa TPUMEPHO B TPHU pasa OoJible uucia 3BE3H Tpenbl-
nyliero, spKOCTL e HX — B 2,0 pa3a MeHblue. Mokomoe
YHCJIO 3BE3J, PaBHO TMO3TOMY CyMMe 4JICHOB np-orpec-c-nn:

10+(10-3-215)+(10-32 252)+ -+ (10-3°

[Tonyuaem
0 3 Y 10
! '(-2-5) ~
3

25

—95.

HMrtak, cymmapubiii 6Jieck BcexX 3BE3J; OJIHOTO NOJIyIIapus,
BUIUMBIX TPOCTHIM T[J1a30M, paBeH TPHOJM3UTENIBHO CTa
3B€37aM TMepBoit BeJHuMHbl (KMJIM OJNHOH 3Be3Je MHHYC
yeTBEPTOI BEJIHUMHLI).
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Eciin xXe nonobHOe BHUHCJEHHE TIOBTOPHTH, HMes1 B BHIY
He TOJIbKO 3BE3/bI, BUIMMBIE TIPOCTLIM IJIa30M, HO U BCe Te,
KOTOPEIE JNOCTYTIHLI COBPEMEHHOMY TeJIECKONY, TO OKaxKeTcs,
YTO CyMMapHhd cBer HX paBHOocwsed cusiiuio 1100 3Bésp
epBol BeJuunHbl (WJIKM OfHOH 3Be3Jibl M H HyC 6,6-i1 BeJu-
UHHH ).

Fanaz ¥ teaeckon

CpaBuum TenecKonuueckoe nHabusromenye 3BE3jn ¢ HabJo-
JleHHeM HX TPOCTbIM IJ1a30M.

Ilonepeunuk 3payka 4YeJOBEYECKOroO rJa3a TMpPH HOYHBIX
HabJllogeHusix NpUMEM B CpelHEM paBHBIM 7 mM. TeJjeckol
¢ OOBEKTHBOM NOINEPEYHHKOM B O ¢M TIpomnycKaer Jiydel

50\,
6osibllle, YeM 3pavyoK, B 7) , T. e. ipumepuo B 50 pas, a

¢ nonepeudukom 50 ¢m — B 5000 pa3s. Bor BO ckosibKO pas
TeJIECKCII YCHJIMBaeT sIPKOCTb HabJuionaeMblX B HEM 3Beé3n!
(Cka3anHOe OTHOCUTCSI TOJILKO K 3BE€3 7 aM, a HHKaK He
K TJiaHeTaM, HMEIOLIUM 3aMeTHblH AucK. [Jg maHer mnpu
pacue€te IPKOCTH H300paxKeHus cJjiefyeT NPUHUMAaTb BO BHH-
MaHHe TaKxKe OITHYECKOE YBEJIMUEHHE TEJIeCKola.)

3Hast TO, Bbl MOXKeTe pacCuuTaTh, KAKOB HOJXKeH OblTb
nonepeyHuK OOBbEKTHBA TeJeckona, YTobbl B HEro BHAHHI
ObliM 3BE3AbLI TOH WJIKE WHOW BEJIMUYMHBLI; HO NPH STOM Hauo
3HATh, O KOTOPOH BeJHYMHBEI BHAHLI 3BE3JbLI B TEJIECKOI
¢ O6BEKTHBOM OJIHOTO H3BecTHOrO pasmepa. Ilycrtb, Hanpu-
Mep, Bbl 3HaeTe, YTO B TeJIECKONl C AUaMeTpOM OTBepCTus
64 cm MOXKHO pasyinuaTb 3BE3Jbl IO 1D-H BeJHUHHBI BKJIIOUH-
TeJibHO. KakuM OOBEKTHBOM HaAO pacrnoJjaratb, UYToObl BH-
netb 3BE3Jinl caenyioulel, 16-it peauuunnl? CocrtaBjsieM npo-
MIOPLMIO:

x2
o = 20

rjge X — UCKOMBIH nuamerp ob6bektuBa. Hmeem

x=64 1 2,5~ 100 cnm.

ITonagobuTcs TEJIECKON C TIONEPEeUYHHKOM OOBbEeKTHBA B IeJIbli
meTp. Boobiile 1 yBesaHueHHs] 30PKOCTH TeJlecKolla Ha OfHY
3BE3IHYIO BeJIHUNHY HeOOXONHMMO yBelnyeHue JuaMerpa ero

o6bekTHBa B } 2,9, T. e. B 1,6 pa3a.
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3sé3nnas peanyuna Conauna u Jiynm

IIpopomxum Hamy aJnrebpandyecKyio SKCKYpPCHIO K Hebec-
HelM cBeTWaM. B To# 1ukaJsie, xKoropass nNpHMeHseTCs JJif
OlIEHKH OJiecka 3BE€3Ji, MOI'yT, ITOMHMO HEIOJBHUIKHBIX 3BE3I,
HalTH cebe MecTo W JApyrue cBeTHsia — nJadernl, CoJjHile,
JlyHa. O gpxoctu miianer Mbl nobecenyeM 0cob0; 31eCh Ke
yKaxkeMm 3BE€3aHyio BeJudyuHy Coannia ¥ JIyHel. 3Bé3gHas
BesimynHa (CoOJIHIIAa BbIpa>kaeTcs wHCJAOM MHHyC 26,8, a
nosuoi ') Jlyuel — Munryc 12,6. ITouemy oba uucaa orpu-
[[aTeJibHBIE, YUTaATE/]I0, HAAO AyMaTb, MOHATHO MOCJE BCEro
cka3zaHHoro padee. Ho, OblTb MOXKeT, ero npuBei€T B HeMO-
yMeHHe He#OoCTaToyHo OoJiblllasi PasHUI@ MeXAY 3BE3IHOI
BesivunHoOfi CouiHila u JIyHbl: nepBasi «Bcero Basoe 06oJbllle
BTOPOU».

He sabypnem, omgHako, uro obo3Hayenue 3BE3IHOH BeJH-
YHUHBl €CTb, B CYH[HOCTH, HEKOTOpPHI! Jiorapudm (Opu OCHO-
Banuu 2,5). M kax HeNb3sl, CDaBHUBASA YHCJQ, HEJUTh OAMH
Ha Apyroii ux Jiorapu()Mbl, TaK He ¥IMeeT HHKAKOIo CMBICJA,
cpaBHuBas mexnay coOoll 3BE3jHble BEJIMYHHEI, JEJUTb OJHO
4yucJ0 Ha apyroe. Kakop pe3yJsibTaT NpaBHIIbHONO CPaBHEHHMS,
[IOKa3kLIBAeT CJEAVIOUIMH Pacyer.

Ecnu 3péspnasi mesmunHa CosiHila «MuHHycC 26,8», TO
5T0 3HayuT, 4To COJHIE sipye 3Be3Jibl NMEPBOH BEJHUMHEI

B 2,5%8 pasa.

JIyHa Ke sipue 3Be3nbl NePBOH BEJIMUKHEI
B 2,5'36 pasa.

3uaunt, spkocts CosHua OGoJblle SPKOCTH TOJIHOH
Jlynnr B

2, 527,8
9 513,6

~ 2,5'%? pasa.

Boiuncaup 3Ty BeJHUHHY (C nmoMouipio TabJuil Jorapugmos),
noayuaem 437 000. Bor, caenosarelbHO, NMPaBUJIbHOE OFHO-
menue sApkoctell CoJHila u JIyHBl: IHEBHOE CBETHJIO B SICHYIO
norony ocBeulaetr 3emJio B 437 000 pa3 cuibHee, yeMm 10JI-
Has JlyHa B 6e306J1auHyI0 HOUYb.

CuMras, 4YTo KOJHMUECTBO TeETMJOThl, oTOpaceBaeMoe
JIyHOU, NponopiHOHaJIbHO KOJIMYECTBY pPAacCeHMBaeMoro e€ro

1) B nepBoii u B Noc/ie/iHeli YeTBEPTH 3BE3/IHAA BeMYMHA JIyHBT M UH-
Hyc 9
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CcBeTa, — a 3TO, BEPOATHO, OJH3KO K HCTHHe, — HaAo nNpH-
3HaTb, uTo JIyHa nocbliaer Ham H Terotel B 437 000 pas
Menbire, yeM Cousnue. M3BecTHO, YTO KaxKAblil KBaapaTHHH
CaRTHMETp Ha rpaHule 3eMHOH atmocdepr roJsydaer Of
CoJsiHlla OKOJIO 2 MaJiblX KaJopuil Tersiotsl B 1 MuUHYTY. 3Ha-
yHT, JIyHa noceliaer Ha 1 cm? 3eMaH exxeMHHYTHO He GoJiee
220 000-it mosim maJgoil Kasmopuu (T. €. MOXeT Harpetb | 2
Boabl B 1 mupryry Ha 220 000-r0 vactb rpaapyca). Otciona
BHIHO, HACKOJIbKO He OOOCHOBaHbl BCe MONBITKH MNPHOHCATh
JYHHOMY CBeTy Kakoe-JH60O BJIMsIHHe Ha 3eMHYIO rioroapy ‘).

PacnipocrpanéHHoe yb6exneHHe, 4YTO OO6JaKa HEPEenKo
TalOT non pAeHcTBHeM Jydeil noJHoH Jlywebl, — rpyboe 3a-
6ayxaeHHe, oObsICHAEeMOe TeM, YTO HCYe3HOBeHHe 006J1aKOB B
HouyHOe BpeMs (0OyCJOBJ/IEHHOe APYTHMH NPHYHHAMH) CTa-
HOBHUTCSI 3aMeTHBI M JHIUb IIPpH JIYHHOM OCBEILEHHH.

OcrtaBuM Ternepb JIYHY H BBIYHCJIHMM, BO CKOJBbKO pas
CoJsiHue apue camoll OuecTsitiell 3Be3fn Bcero HebHa — Cu-
puyca. Paccyxnpasi Tak e, Kak H paHblle, roJjJydaeM OTHO-
uleHne ux 6Jiecka:

) 527,8

>3 = 2,6%2= 10000 000 00D,

T. e. CosHue sipue Cupuyca B 10 MuniuapnoB pas.

OueHb HHTEpeCeH TakKke CJIeAYIOIHII pPaCyY€T: BO CKOJIBKO
pas ocselieHue, naBaemoe I1osHoiH JIyHofi, sipye COBOKYII-
HOro OCBeIleHHsT Bcero 3Bé3anHoro Heba, T. €. BCex 3BE3J, BH-
IHMBIX IIPOCTBIM IJ1a30M Ha OAHOM HebGeCHOM IoJyluapHu?
Mbl yxke BBIMHCJHJH, YTO 3BE3NLI OT IepPBOH O LIeCTOH Be-
JIMYHHBl BKJIIOUHTEJbHO CBETAT BMECTE TakK, KakK COTHS 3BE3x
neppoil BeJHYUHBL. 3anaua, CcJaeaoBaTesIbHO, CBOIWTCS K
BBIUMCJICHHIO TOrO, BO CKOJILKO pa3s JlyHa sipye coTHu 3BE3f
IIeEpBOil BEJIHYHHBI.

ITO OTHOLIEHHE PaBHO

2,513.6
'_17)'6"_3000'
Hrak, B sicHy10o 6e3/IyHHYI0O HOYb MHI IloJydaeM OT 3BE3jI-
Horo Heba Jsumub 3000-r0 posro Toro cBeTa, Kakoi Iochbljaer
nosinas Jlyna, u B 3000 X 437 000, 1. e. B 1300 Mu/1HOHOB

pa3 MeHbllle, yeM naét B 6e3o06.saunblii geHb CoJiHie.

1) Bonpoc o ToM, MOXeT sid JlyHa BnNUsSiTL HAa NOrofly CBOMM NpHTH-
XMeHnyeM, OyneT paccMOTpPEH B KOHIE KHHMIM (cM. «JlyHa u nmorona»).
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[IpubaBum emé, dYto 3BE3AHAsT BeJHYHHA HOPMAJIBHOM
MEXAYHapOOHOH «CBeUYW» Ha pacCTOsiHHH 1 M paBHa M H-
Hyc 14,2, 3HauWT, CBeya Ha YKa3aHHOM pacCTOSTHHH
ocBemaer sipuye nonHoit Jlynw B 2,5%271%6 1 e. B ye-
ThIpe pasa.

He6e3binTepecHo, MoOxeT ObITb, OTMETUTb €I 4YTO IIpo-
XKEKTOp aBHALMOHHOIO Masika CHJIOH B 2 MHJl/IMapia cBedeH
BUAeH Oblsl Obl ¢ paccTosiHus JIyHbl 3Be3pnoil 4!/y-it Besu-
YHUHBI, T. €. MOr Obl pa3/inyaTbCsi HEBOOPYXKEHHLIM IJ1a30M.

Hetununit oJgeck 3Bé3n U CoJHua

Bce ouenxku 6Jiecka, KOTOpbHle MBI Aesaju A0 CHX IIOD,
OTHOCUJIUCH TOJIBKO K HX BHAWMOMY 6gecky. Ilpupenénnbie
ypcsa BeIpaxawT 6eCK CBEeTHJI HAa TEX PacCTOSTHMSIX, Ha Ka-
KHX Ka)Joe U3 HHUX B JAEHCTBUTSABHOCTH Haxoaurcs. Ho MEI
XOpOIlIo 3HaeM, 4TO 33€3[bl ylaJieHbl OT HaC HeOAHWHAKOBO;
BUANMBIH OJIeCK 3BE€3] TOBOPHT HaM II0O3TOMY KaK 00 HX
UCTHHHOM OJiecKe, Tak # 00 HX yjaJieHHH OT Hac, — BepHee,
HH O TOM, HH O JAPYrOM, IlOKa MHEl He pacujicHUM oba (dax-
Topa. MexXy TeM Ba)kHO 3HaThb, KakoB OblJ1 Obl CpaBHUTEIb-
HBlii OJeCK WM, KaK TOBOPST, «CBETHMOCTb» pPAa3JIMUHBIX
3B€3/1, ecan Obl OHH HaXOAWJIHCh OT HaC Ha OJMHAKOBOM pac-
CTOSIHUH.

CtaBs Tax BOIIPOC, aCTPOHOMBI BBOJSIT IOHSATHE 00 «ab-
COJTIOTHOH» 3BE3HOH BeJiMuHHe 3BE31. AOCOMOTHON 3BE3HON
BE/JIMYHHON 3Be3Jbl HAa3bIBAaeTCsl Ta, KOTOPYIO 3Be3fa HMedla
Obl, ecau OBl HaxomuJach OT Hac Ha paccrosHuM 10 «mapce-
KoB». [lapcek — ocobasi mepa nJuHBl, yrnoTpebsaseMmasi pjis
3BE3MHBIX PACCTOSIHMIL, O €€ NPOUCXOKAEHUH MBI NofecenyemM
no3pHee 0co6o, 3[eCh CKaXeM JHllb, YTO OOWH INapcex Co-
craBJssier okoso 30 800 000 000 000 xkm. Cammelii pacuét ab-
COJIIOTHOH 3BE3JHOH BEJHYHHBI IPOM3BECTH HETPYAHO, €CJH
3HaThb pacCTOsiHHE 3Be3[bl W IPHHATP BO BHHUMaHHE, YTO
6slecK [OJDKeH yObBaThb IIPONOPLHOHAJBHO KBajpaTy pac-
CTOSIHUSA ).

1) Briyuc/ieHue MOXHO BBIMOJIHUTB MO c/aelylolled ¢opmyle, Mpo-
HCXOXIieHHe KOTOPOH CTAHeT fAICHO YHTaTeJlo, Korja HeMHOro nosjiHee OH
NO3HAKOMHTCA OJiHKe C «I1apCEKOM» U <«NapaliylaKCoM»;

M m{n \?2
2,0 =25 ((_),_1)

3necb M — a6conoTHas BeNHyuHa 3Be3ibl, M — eé BHAUMAaA Belu-
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Mpl nozHakKOMHM 4HTaTesdss C pPe3yJbTaTNM JHIIb ABYX
Takux pacuéroB: pJss CHpuyca W Ais Hamero CoJiHIa.
Ab6contoTHas peamunHa Cupuyca 1,3, Connua -} 4,7.
Irto 3pauuT, yrto ¢ paccrosHus 308 000 000 000 000 xku Cu-
pUyc cHsisl 66l HaMm 3Be3poi 1,3-if BesinuMHbl, a Halle CoJiHie
4,7-i1 BesqiuuuHbl, T. €. cjaabee CupHyca B

) 53,7
2 50,3

XOoTs BHAHMB H G6geck Comuua B 10000000000 pa3
Gosbllie 6secka Cupuyca.

Mp y6enunnch, uro CosHue — AaJIeKO He camasi sipkas
3pe3na Heba. He caenyer, opnako, cudtath Hauie CoJiHIe
COBCEM IIHIMeeM Cpellll OKPYXKalollHX ero 3BE€3J: CBETHMOCTD
ero Bcé e Bbllie cpenHeil. [lo HaHHBIM 3BE3MHOH CTATH-
CTHKH, CPEIHHMH II0 CBETHMOCTH H3 3BE€3J], OKpyKaiollux
CoviHue no pacctosiivs 10 napcekoB, SIBJISAIOTCS 3BE3ALI neBsi-
TOli aGCoOTHOH BesHYHMHBL. Tak Kak abcojiioTHasi BeJINUHHA
CosHua paBHa 4,7, To OHO sipye, HEXEJH CpPEeIHAsT M3 «CO-
CeAHHX» 3BE3N, B

— 2,59’!4 —2b pas,

2,58
2,53.7
Bynyun B 25 pa3 a6costotHo TyckJee Cupuyca, CoJHie

okasniBaercss BCE e B o0 pa3 sipuye, yeM CpemgHHe Wu3
OKPY¥aIIHUX ero 3Be3]l.

= 2,543 =50 pas.

Camas gpkas 3Be3na H3 H3BECTHBIX

Camoii 6oJuibllioli cBeTHMOCTbIO ©OO6JajlaeT HeAOCTyNHas
NPOCTOMY IJla3dy 3BE€304Ka BOCbMON BeJIMUHHBI B CO3Be3au
3osiotoii Pribnl, o6o3Hauaemasi JlaTHHCKOII OykBoi S. Co-
3Be3iue 30J10Tofi PrIObBI HaxomuTCss B IOXKHOM MHOJIyLIAPHU

¥

yMHa, w — Napajnjiakc 3pe3finl B cekyHAax. I[locienosatensHele npeoGpa-
30BaHNA TAKOBLI:
25M —25M . 1002,

Mlg2,5 = mlg2,5 + 2 + 2lgx,
0,4M = 0,4m + 2 +2lgx,

M=m-+5-+5 lg=n.
HOns Cupuyca, Hanpumep, m = — 1,6, = == 07,38. [Tostomy ero a6GconioT-

HAsl REJIKYHHA
M=—16-+5-+5Ig 0,38 = 1,3

OTKYJa
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Heba ¥ He BHAHO B yMePEHHOM [0siCeé Halllero noJiyliapus.
Ynomsinytasi 3BE3/104Ka BXOJAMT B COCTaB COCeHeH C HaMU
3Bé3gnoil cucreMnl — Majoro Marennanopa O6saka, pac-
CTOsIHHe KOTOPOro OT Hac oueHuBaetrcs npumepHo B 12 000
pa3 6oJibllie, yeM pacctosinne ao Cupuyca. Ha Takom orpom-
HOM yJaJileHWH 3Be3Jla JMoJizKHa 06/1a1aTh COBEPILEHHO HCKJIIO-
YUTEJbHOH CBEeTHMOCTBbIO, 4YTOObl Ka3aTbCsl Ja)Ke BOCBMOM
BeJIM4YHHbl. CupUyc, 3ab6pollieHHblld TaK Xe rJyboko B Mpo-
CTpaHCTBe, CHsJ Obl 3Be3goil 17-i BesiMuMHBI, T. €. OblJ Obl
€/1Ba BHJICH B CaMblid MOTYILECTBEHHBIH TeJIECKOTI.

IKakoBa e CBeTHMOCTb 3TOH 3aMeyaTesIbHOH 3Be3Jbl?
Pacuér naét Takoil pe3ysbTaT: M H HYC BOCbMasi BeJIMUHHA.
IJTO 3HAYUT, Yyro Hawla 3Be3ga abcomaorHo B 100 000 pas
(npumepHo) sipue CosHua! Ilpu Taxkoii HCKJIIOUHTENBHOH
SIDKOCTH 3Be3fa 3Ta, Oyaydu Iomerniena Ha pacctossHun Cu-
puyca, Kaszajacb Obl Ha JeBiTb BeJIMYMH sipue €ro, T. €.
uMena O6bl TpUMepHO spKOcTb JIyHol B (¢rase uyeTBepTH!
3Be3na, Kotopas ¢ paccrosiHus Cupuyca morsa 6bl 3aJMBaTh
3eMJII0 TAKUM SIPKHM CBETOM, HMeeT OeCCIIOpHOe IpaBo CYH-
TaTbCA CaMOW SIPKOW H3 H3BECTHBIX HAaM 3BE3[.

3Bé3aHas BeMUUYHHA MJaHEeT HA 3€MHOM H YYXKOM Hele

BosBpartiMmcsi Tenepb K MbICJIEHHOMY MYyTelIeCTBHIO Ha
ApyTye IaHeTol (NpofeslaHHOMY HaMu B paspede «Hyxkue
pebeca») W olleHHM OoJiee TOUHO 6JIeCK CHSAIOIINX TaM CBETHJL
[Ipexxne Bcero ykaxeM 3BE3JHbIe BEJHWYWHBI IJIAHET B Ma-
KcHMyMe WX OJsiecka Ha 3eMHOM Hebe. Bor Tabisnuka.

Ha uHe6e 3emmi:

Benepa .......—43 Carypu........—04
Mapc......... —28 Ypan......... -4 5,7
Kmrep.......—25 Hentyn ,...... -+ 7,6
Mepgypuit. . . ... — 1,2

[TpocmatpuBasi e€, BupguM, uyto Benepa sipue lOnurepa
TIOYTH Ha ABe 3BE3/HLIe BeJHYHHHBI, T. €. B 2,52 = 6,25 paasa,
a Cupuyca B 2,528 = 13 pa3 (6seck Cupuyca — 1,6-ii Besn-
unnbl). M3 Toli ke TaOJMUYKH BHAHO, YTO TYCKJas IJaHeTa
CaTtypn Bcé e sipue BCeX HernoABHKHbIX 3B&3J, kpoMme Cu-
puyca u Kanonyca. 3mecb MBI HaxoguM OOBSICHEHHE TOMY
¢daxty, uro nsaHetol (Benepa, IOnutep) ObiBaloT WMHoraa
JHEM BHJIHBl TNPOCTHIM TIJla30M, 3BE3/bl XK€ IPH JHEBHOM
CBeTe <COBEPUIEHHO HENOCTYIHBE HEBOOPYXKEHHOMY 3peHHIO.
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Hanee npupoanm taburuku 6Grecka cBeTHs Ha HebGe Be-
Hepol, Mapca u IOnutepa 6e3 HOBBIX IOSICHEHHH, TaK Kak
OHH NpeAcTaBJisiioT co0oil JIUILb KOJNYeCTBEHHOE BblparkKeHune
TOrO, O YéM TFOBOPUJIOCH yiKe B pasgneJdie «Hyxune Hebecax:

Ha HeGe Mapca: Ha He6e BeHepni:
ConHne, ,..... -— 26 Connne, . .... —27,5
$oboc ....... — 8 3eman . ..., .. — 6,6
Hetimoc ., .....— 3,7 Meprypu#t .. ... — 2,7
BeHepa., ... ... — 3,2 KOnurep . ..... -- 24
Kmrep .. .... — 28 3emuan Jlywa, .. — 2,4
emas .......— 26 CatypH .. ..... — 05
Mepxkypuit . . . . . — 0,8
Carypu . ... ... — 0,6

Ha ue6e IOnurepa:

Coaune. ... . .. — 23 IV cnythuk , .. ., —3,3
I cnythuk . ... — 7,7 V — 2,8
I » ....— 064 Carypu .......—2

{1 » «v..— D56 Beunepa .......—03

OueHuBass spKOCTL IJIaHeT Ha HebGe HX CONCTBEHHBIX
CIIyTHHUKOB, CJielyeT Ha NEpPBO€ MEeCTO IOCTABHTHb <«IIOJIHBII»
Mapc B He6e Qoboca (—22,5), 3ateM «nogaHbi» HOnoutep
B He6e V cnytHuka (—21) u «nosanpbiity CatypH B Hebe ero
cinyrHnka Mumaca (—20): CatypH 31€Ch BCEero BIATEpPO Me-
Hee sipok, ueM CosiHue!

[ToyuntenbHa, HakKoHel, caeayloinas tTadanga 6aecka mnJa-
HeT, HaOJilogaeMblX oxHa ¢ apyroii. Pacnosiaraem HX B 1io-
psiike y6oiBaHusi GJieckKa.

3pé3gHan BenUyHHa 3B€3aHas BeIHYMHA

Benepa ¢ Mepkypua .. —17,7 Mepkypnit ¢ Benepn . . . — 2,7
3eman ¢ Behepm ... .. — 6,6 3emas ¢ Mapca ......—2,8
3emas ¢ Mepkypusa ., ... —05 KOnurep ¢ 3emim , ..., —2,9
Benepa ¢ 3emau. .. ... —43 IOnutep ¢ Benepar . ... —24
Benepa ¢ Mapca. ... .. — 3,2 IOnurep ¢ Mepkypua. ., — 2,2
Omutep ¢ Mapca . . . .. — 2,8 CarypH ¢ FOnvrepa . . . . —2
Mapc ¢ 3emau ., . . ... . —2,8

TabauuKa nokasslBaeT, 4yTo Ha HeOe rJjlaBHBIX NJaHeT ca-
MbIMH SIDKHMH CBeTHJIaMH siBJsitorcsi Benepa, nHabJsionaeMmas
¢ Mepxkypusi, 3emas, ruauMmasi ¢ Benepol, 1 3eMJis, BUguMas
¢ Mepkypus,
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[Touemy TejieCcKOn He yBeNWYUBAET 3BE3A?

Jltonell, BriepBble HaNpPaBJAIOWIUX 3PHTENbHYI0 TPYyOy Ha
HEeNoJBHKXHbBIE 3BE3/Ibl, TOpaXaeT TO, 4To TpyOa, Tak 3aMeTHO
yBeJiMuMBawlilasi JIYHy M IJIaHeTbl, HHCKOJBKO He YBEJHYH-
BaeT pa3MepoB 3Be3[, [axe yMeHblLIaeT HX, IpeBpaluas
B SIPKYIO TOUKYy, He UMeIOLY1O ArcKa. JT1o 3aMmeTud ené I'asnm-
Jieil, 1epBblil yesloBeK, B3IJISHYBLIHH Ha He0O BOOPYXEHHBIM
rnasoM. OrnucelBasi CBOH paHHHe HaOGJOeHHsI C IICMOIUbIO
U300peTEHHOH UM TPYOBl, OH I'OBOPHT:

«JlocTOHHO 3aMeuaHHsi pasjHYHe B BHAE IJIaHET W He-
[OJBMXXHBIX 3BE3x IIpH HabJswomenun uyepe3d TpyOy. [lnanetnl
[MPeCTaBJSAIOTCS MaJeHbKHMH KpPYX>XKaMH, pe3Ko odepuyeH-
HbIMH, KakK Obl MaJibiMH JIYHAMH; HEIOJIBHXKHble K€ 3BE3Jbl
HE HMEIOT pa3JUYUMBIX ouepTaHuil... Tpyba yBesanunBaer
TOJIBKO HX OJieCK, Tak 4TO 3BE3nbl O-H H 6-f1 BeJHYHHDI
JesaroTess Mo sSIPKOCTH  paBHbIMM  CHPHYCY, KOTOPBIH S§IB-
JisseTCsi caMOH 6JieCTsileld U3 HellOJBHXXHBIX 3BE3».

UtcOul O0OBACHHTL Takoe OecCCHJiHe TeJlecKora II0 OTHO-
LIeHH10 K 3B€3jaM, NPUIETCS HAIOMHHUTB KOe-uTO H3 (PU3UO-
JOTUM W Qu3uku 3peHus. Korma MBI cjieguM 3a yaagsio-
INMMCSI OT HAac 4eJIOBEKOM, ero H3obpaxkeHHe Ha CeTrdarke
rja3a CTaHOBUTCS BCE MeHblie. [Ipu accrarounoMm ypasieHUH
rojloBa W HOT'H 4YeJJOBeKa HaCTOJbKO COJIMXKAaloTCs Ha CeT-
gaTke, YTO [ONAA0T y»Ke He Ha pa3Hble €€ 3JleMeHTbl (HepB-
Hble OKOHYaHHs), HO Ha ONWH H TOT e, U TOrja 4esopeue-
ckasi ¢urypa KaxeTcsi HaM TOYKOH, JIMILICHHOH oOuepTaHHH.
Y 6OJBIIMHCTBA JIIOJel 3TO HACTylaeT TOr[a, KOrhga YroJ,
0j; KOTOPBIM YCMaTpHBaeTcCs IpeaMeT, yMeHbliaeTcss ao 17
HasznaueHue TeJjecKolla COCTOHT B TOM, 4T0O6Gbl YBeJUUHUTH
yroJi, Iog, KOTOpbIM IJla3 BHIAMT IIpeaMeT, HJIH, Y4TO TO Xe
camMoe, pacCTsIHyTb H300parKeHuwe KaxKAOH neTtaju IpeaMmera
Ha HeCKOJIbKO CMeXKHbIX 3JeMeHTOB ceTdaTku. O Teseckorie
roBopsT, uto OH «yBesunuuBaer B 100 pas», ecsau yroJ, non
KOTOPbIM Mbl BHIUM IIpefMeThl B 3TOT TeJieckor, B 100 pas
6oJiblue yrJa, noj KOTOPBIM Mbl Ha TOM K€ pacCTOsIHHM BH-
JMM HX NpPOCTBIM IJ1azaoM. Ecam ke Kakas-HHOyap jAeTasb U
[Py TaKOM YyBeJIHUEeHHH YCMaTpUBaeTCsl IO YIJOM MeHblle
1/, TO paHHBIH TeJieCKOIl HEeLOCTAaTOUeH MJIsi pacCMOTpPeHHs
9TOH NOAPOOHOCTH.

HeTpynHo paccunTaTh, uTOo caMasi MeJKasi NojapOOHOCTb,
KaKyio MOXHO pas/IMYHTb Ha pacCTosiHUH JIyHBl B TeJieckorl,
ysesinunBatomuii B 1000 pas, umeer B nomnepeunuke 110 #,
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a Ha paccrosuiH ComuHua — 40 km. Ho ecsid TOT XKe pacuér
coesiatb AJs1 Ommikaiiliell 3Be3zbl, TO TNOJYYHM OTPOMHYIO
BesmuuuHy — 12 000 000 xm.

[Toniepeunux mnamrero CosHila MeHblle 3Toil Be/JHYHHBI
B 8!/ pa3. 3HauWT, nepeHeCEHHOe Ha paccrosiiue © JI 4-
Kauwen 3pesapl, CoJsiHile Halle AOJXKHO KazaTbCs TOUYKOH
naxe B Tejeckon ¢ 1000-kpaTHbIM yBeaudennem. Doxaii-
Liasi 3Be3fa foJxkHa obnanate o6béMOM, B 600 pas GOJb-
M CoviHila, 4ToObl CHJIbHBIE TEJIECKOIB! MOTJIH IOKa3aTh €€
anck. Ha paccrosnun CHpHyca 3Be3fa OOJKHA AJs 9TOro
OblTh GoJiblile CosHila 1o o6béMy B 5000 pa3. Tax kak 60Jb-
IIMHCTBO 3BE€3[ PacCIoJIOKeHO ropaismo Aajnblie ceifiyac yro-
MSIHYTBIX, a pa3Mepbl HX B CpefHeM He IPeBHIIIAl0T B TaKOH
crerienn paamepoB CosiHila, TO 3BE€3Qbl H B CHJIbHbIE TeJIe-
CKOTIEI TIPEACTaBJIAIOTCA HaM TOYKaMH.

«Hu omna 3Besga Ha Heb6e, — roeoput JIXuHC, — HE
uMeer OoJibllIEro YIJIOBOrO pasMmepa, 4eM OyJaBoyHasi ro-
JIoBKa ¢ pacctossHusl B 10 km, ¥ HeT elwlé Takoro TeJIeCcKora,
B KOTOpbIH IpeaMer CTOJIb MaJiblXx pa3MepoB Oblil Obl BHIEH,
Kak auck». Hanportus, KpynHbele HebGecHbIE Tesa, BXOASAUIHE B
COCTaB Halllel COJIHEUHOH CHCTeMbl, IOKa3plpaloT NIPH Ha-
6/1I0NeHHH B TEJIECKOIl CBOM AHCKH T€M KpYIlHee, yeM OoJblle
yBesudeHHe. Ho, KaK Mbl yxXe HMeJH CJay4yail YIOMSIHYTb,
acTPOHOM BCTpeuaeTcsl 3heChb € APyrHM HEYZo6CTBOM: BMeCTe
C yBeJiMueHHeM H300pa)keHHs1 ocaabeBaer ero spKOCThb
(BcnencTBHE pacripenesieHHs IOToKa Jydell Ha GOJIbLIYIO MMO-
BEPXHOCTh), caabasi e IpKOCTh 3aTpPyAHsAET pa3JiuyeHHe Io-
ApobHocreii. [lotomy npH Hab/aogeHHH IVIaHeT H OCOOGEHHO
KOMeT IPHUXOAHMTCS I0Jb30BaTbCA JIMIIb yMEpPEeHHbIMH YBeJH-
YeHHAMH TeJeckolla.

Hurartesb, NoxXaJyl, 3a4acT BOIPOC: €CJTH TeJecKoll He
yBeJuuYuBaeT 3BE3., TO 3aueM e ynorpeb/siioT ero INpH HX
Ha6JIIONECHHH?

[locne ckazaHHoro B IpeNbplAYyUINX CTaTbsX €ABa JIH
HYKHO JOJro OCTaHaBJMBaTbCs Ha oTBeTe. TeJjeckon OGeccH-
JIEH yBeJINUHTb BHANMbBble pa3Meps 3BE€3, HO OH YCHJH-
BaeT HX SAIPKOCTH, a ¢JeIoBaTeJIbHO, YMHOXaeT YHCJIO
3B€3/[, AOCTYIHbBIX 3PEeHHIO.

Btopoe, uto jpocrturaercsi O6Jiarosiapsi TeJeCKOIy, 3TO
pasdneJseHHe Tex 3BE3., KOTOpble IPEACTABJIAIOTCS He-
BOOPYXE€HHOMY IJ1a3y CJAHBAIOUIMMUCH B OLHY. TeJIeCKOoIl He
MOXKeT YBEeJHUYUTH BHIHUMOro Iollepeudrdka 3B€3pn, HO YyBeJIH-
y¥BaeT BHJAHMOe paccTCsaHMe Mexay HHMH. [lo-
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3TOMy T€JIECKOIl OTKpblBaeT HaM JIBOMHbIe, TPOHHble U ellé
OoJiee CJIOXKHBIE 3BE3[ibl TaM, IJie HEBOOPYKEHHBIH IJa3 BH-
IUT OfMHOYHY10 3Be3y (puc. 73). 3Bé3anble CKOIJIeHUs, AJIS
IPOCTOro IrJasa CJuBaoIINecs 3a JaJbHOCTBIO PACCTOSIHHS B
TYMaHHOe [ATHLILIKO, a B OOJIbIINHCTBE CJy4aeB U BOBCe He-
BHIAHMMbIE, pacChiNaioTcs B [I0Jie TeJeCKolla Ha MHOrHe THICSYH
OT[eJIbHBIX 3BE3]I.

Puc. 73. OpHa ¥ ta Xe 3Be3fa e Jlupn (6:u3 Beru), Kak oHa BHIHa
npoctuiM raasom (I), B 6MHoKab (2) ¥ B Teneckon (3).

M, HakoHel, Tperbsi ycJyra TeJleckoria IPH H3Yy4YeHHH
MHpa 3BE3J1 COCTOHUT B TOM, YTO OH NA€T BO3MOXHOCTHL H 3-
MepsITh yIJ Bl C [0OpasuTesJbHOH TOYHOCTBIO: Ha ¢hOTO-
rpadusix, NMOJy4eHHbIX C COBPeMeHHbIMH GOJIBLIHMH TeJeCKO-
[laMH, acTpOHOMBI H3MepsitoT yrabl BeanuuHo#h B 07,01. [lox
TaKHM yIJoM ycMmaTtpuBaeTcsi OpoH3oBasi Kormefika ¢ pac-
crosHdsi 30 KM HWJIH 4YeJjioBeYeCKH BOJOC C pacCTOSIHUS
100 m!

Kax uaMepuad nonepevyHuxu 3BE3a?

B camblii cCHABHBIH TeJeCKOI, KaK Mbl ceifuac OOBSICHHJY,
HeJb3si YBU A €THh IIONEPeUHUKH HeNoJBHXHbIX 3BE3N. Jlo
HeJlaBHero BPEMEHH BCe COOOparkeHHsi O TOM, KakKOBHI pas-
Mepbl 3BE3M, OblJIK TOJBKO AoraakaMu. JlomyckaJsu, 4To Kax-
Jlasi 3Be3ga B CpefHeM IPHMEpPHO TaKOH Ke BeJIMUHHBI, KaK
Haule CoJiHlle, HO HHYEeM He MOIJIH TOAKpenuTb 3TOH Jo-
raakd. M Tak xak nJis pasyivyeHus 3BE3QHBIX JHaMeTpPOB He-
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obxonuMbl OoJiee MOII(Hble TeJieCKOIIbl, YeM CamMble CHJbHbIe
TeJIECKOIIR Halllero BpeMeHH, TO 3ajaya ollpeaesieHusi HCTHH-
HBIX AXaMeTpOB 3BE3J Ka3ajiaCbh HEpa3pelunMOH.

Tak o6crosizio neno no 1920 r., Korgpa HOBbBlE NPHEMBl H
OpYyAHs HCCJeJOBaHHsI OTKPbIJIM aCTPOHOMAaM IyTh K H3Mepe-
HUIO HCTHUHHBIX pPa3MepoOB 3BE3JL.

DTHM HOBEHIIMM JOCTHXEHHeM acTPOHOMHsI ofsi3aHa
CBOe€ii BepHO# Cowo3HHIEe — (PHu3HKe, He pa3 OKa3blBaBliel eH
caMble LeHHble YCJYTIH.

Mpl ceflyac H3J0XKHM CYIIHOCTh <nocoba, OCHOBAHHOTO
Ha sIBJEHHH HHTep(pPepeHUHH CBeTa.

UTo6B! ySCHUTH MPHHLHKN, Ha KOTOPOM OCHOBAH 3TOT Me-
TOJN, U3MepeHHH, MPOHU3BEAEM OILIT, TPeOYIOIUHN HecJIoMHbIX
cpencTB: HebGoJblLIOrO TeJecKolla, aaio-
iiero yeseqauyenve B 30 pas, ¥ Haxonsi-
iierocsi pa paccrosingn 10—18 u ot
HEero sIpKoOro HCTOYHHKA CBETa, 3aropo-
’KEHHOr0 3KpaHOM C O4YeHb Yy3Koil (He-
CKOJIBKO JeCAThbIX JoJieil MHJJINMEeTpa)
BEPTHKaAJbHOH 11e/blo. OOBbeKTHB 3a-
KpOoeM HelpOo3padyHOH KPBIIIKOH € ABY-
Msl KPYIVILIMH OTBEPCTHSIMH OKOJIO 3 MM
B JHaMeTpe H PaclOJIOXKEHHBIX IO ro- ﬁggkl;m- (Iilofifgsmgﬁf:é
PH3OHTA/IH CHMMETPHYHO OTHOCHTE/BHO v oh oo™ 600
HeHTpa OObEeKTHBA Ha pPACCTOSIHHH  (pHrepdepoMeTpa» Ans
15 um ppyr ot mpyra (puc. 74). De3 namepenns  yraosoro
KPBILIKY 1Uedb B TeJleCKOn HMeeT BHi,  AMaMETpa 3BC3A (no-
y3KOil NOJIOCH CO 3HAUMTEJbHO Gojee ~ 7CHEHHC B TEKCTE).
cjaabplMy ToJilockaMu Io GokaM. Ilpw
HaOnoJgeHNH Ke C KPBILUKOH UeHTpaJbHasi sipKasi roJioca
[PEJCTABJAETCA HCUEePYEHHOH BepTHKAaJIbHBIMH TEMHbIMY TO-
JIOCaMH. DTH TIOJIOCH MOSIBUWWIHCE KaK CJIeACcTBHE B3allMOJEi-
cTBUSA (ynTepdEepeHurn) ABYX CBeTOBBIX TYYKOB, IMpOLIej-
IIUX CKEO3b JiBa OTBEpPCTHs B KpHilKe ob6bekTHBa. Ecnn 3a-
KPbITb OMHO H3 COTBEPCTHH, — IOJIOCKH HCYE3HYT.

Ecan orBepcTnsi nepen OOBEKTHBOM CaesaThb INOABHIK-
HEIMH, TaK 4YTO PacCTOsIHHE MEXAY HHMH MOKHO OyleTr H3-
MEHSATh, TO [0 Mepe UX pa3aBHXKEeHHSI TEMHbIE ITOJOCKH GyayT
CTAaHOBHTBLCSI BCE MeHee SICHBIMHU M, HaKOHel, HCYe3HyT. 3Has
paccTosiHie MEeXAY OTBepCTHSIMH B 3TOT MOMEHT, MOXKHO
orpefesJUTb YIJIOBYIO IUHPHHY IUEJH, T. €. YroJ, IMojd KOTO-
pblM BHAHA I1UHpHHA mesH Habuioparesio. Ecnu ke 3nath
DACCTOSIHHE A0 caMOH 11eJH, TO MOXHO BLIYHCJIHTL €€ fefi-
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CTBUTEbHY10 1IWHpUHY. Ecam BMecto mesiv y Hac Oyper Mma-
JIeHbKO€ KPYrJioe OTBepCTHe, TO CIIocOo6 omnpeneseHUus IIu-
PHHBI TaKOH <«KpPYIJIOH wiesiu» (T. €. JHaMerpa KpY»KkKa)
OCTACTCsL TeM Ke <CaMblM, HAAO JHIUb IIOJYYEeHHBIH Yroda
YMHOXHTb Ha 1,22.

Ilpu uaMepeHHH ngHaMeTPOB 3BE3M MbI CJIeNyeM TEM Ke
NyT€M, HO BBHJIy Ype3BblUallHOH MaJIOCTH YIJIOBOI'O JAHaMeTpa
3BE3J1 NIOJIXKHBI TIPUMEHSITb BecbMa O6oJibllHe TeJeCKOIbI.

[Tomumo pabGoThl ONHCAHHBIM HHCTPYMEHTOM, «HHTepge-
pPOMETpPOM», €CTb U JIPYrod, 6oJsiee OKOJbHBII CIIOCOO OLIEHKH
HCTHHHOIO JWaMeTpa 3BE3]i, OCHOBAHHBI Ha HCCJEJOBAaHUH
HX CIICKTPOB.

Ilo cniekTpy 3Be3nbl acTpoHOM Y3HAEr e€é Temreparypy,
a OTClofila BbIUMCJ/ISeT BeJHUYHHY H3jydeHHs 1 cm? ¢é€ moBepx-
HocTH. Eciii, KpoMme TOro, H3BEeCTHBl PaCCTOSIHHE [0 3Be3[bl
M eé BUIMMBIH 6JeCK, TO olpenessiercss U BeJudynHa H3Jyye-
HHSE BCeHd eé mnoBepxHocT¥. OTHOLIEeHHe BTOPOH BeJHUYHHbLI
K TlepBOH maeTr padMep NOBEPXHOCTH 3Be3fbl, & 3HAYHUT, H et
nnametp. Takum obpas3oM, nafifeHo, HarnpuMep, 4To Iolepey-
HuK Kamnesnsl B 12 pas 6osbliie cosiHeuHoro, beresbreiize —
B 360 pas, Cupuyca — B nBa paza, Beru — B 2!/, pasa, a
norepeuHux cryrHuka Cupuyca cocraiset 0,02 cosiHeuHoro.

FuranTel 3BE31HOrO MMpa

PesysibTaThl onpefescHis 3BE3MHBIX MOIEPEYHUKOB OKa-
3aJINCh TIOHCTHHE TOpa3UuTeJIbHbIMH. ACTPOHOMbBI He IoJo3pe-
BaJH paHbllie, YTO BO BCEJIEHHOH MOrYT ObITb TakHWe THTaHT-
ckue 3BE3abl. [lepBoii 3Be370M, UCTHHHbBIE pa3MepH KOTOPOI
ynajoce omnpegesuts (B 1920 r.), Obuia spxas 3Be3na
a OpuoHa, HOcsllasi apabokoe Ha3BaHue beresbreiize. E€ mo-
repeyHUK OKa3aJics NpeBhIIIalonUM auamMeTp opbutsl Mapca!l
Jlpyrum rurantom sBJaseTcs AHTapec, camasi sipkasi 3Be3la
B co3Be3nun CKOpIHOHA: eé IONEPEUYHHK IPHMEPHO B IOJI-
TOpa pa3a OoJbpllle auaMeTpa 3eMHOH opbutel (puc. 75).
B psiny OTKpBITBIX IIOKA 3BE3NHBIX THTAHTOB HAaJ0 MOCTABHTH
B Tak HasniBaemyio Jluenyo («Mupa») 3se3ny B cosBe3muu
IKuta, nnamerp rKortopoit B 330 pa3z 6Gosbllie gHaMeTpa Ha-
wero Cosnna (cM. puc. Ha crp. 140).

OcranoBuMcsi Ternepp Ha (DPHU3HYECKOM YCTPOHCTBE 3THX
HCIIONHHOB. Pacuétr mnokasbiBaeT, 4To nopobHbie 3BE3nbl, He--
CMOTPsi Ha YYyHOBHIIHble pa3Mepbl, COAEPIKaAT Hecopa3MepHO
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MaJio BellectBa. OHH Taxkenee Haulero CoJHoa Bcero B He-
CKOJIBKO pa3; a Tak Kak no o6bpémy beresnbreiize, Hanpumep,
6osbiie Conuna B 40000000 pas, TO MJIOTHOCTHL 3TOMU
3Be3bl NOo/MKHa OblTh HHYTOXKHA. M econ BemectBo CoJiHLA
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Puc. 75. 3Be3pa-rurant AHTapec

(¢ Ckopnvona) moraa 6bl BKJIOYHTH

B ce6a nawme Cosanue ¢ 3eMHOK
opb6uTOli.

B cpelHeM MO IIJIOTHOCTH NpHOJIHXKaeTCs K BOJE, TO Belile-
CTBO 3BE€3I-F'HT'AaHTOB B 3TOM OTHOLIEHHHW MOXOJHT Ha paspe-
*)KeHHbIl BO3QYyX. 3BE31bl 3TH, MO BHIPAXKEHHIO OOHOrO acTpo-
HOMa, KHAIOMHHAIOT I'POMaAHbIN a3pOCTAT MaJod NJOTHOCTH,
3HAYHTEJHLHO MeHbllel, HexXe/MU MNJOTHOCTE BO3oyXa».

HeoxxunanHbiii pacuér

HnTepecHo paccMoTpeTh B CBA3H C OPeNBIAYIIHM, CKOJBKO
MeCTa 3aHsJIH Obl HA HeOe Bce 3BE€31bl, ecsiH Obl UX BHAHMEIE
H300paxKeHHus ObLJIH IPHMKHYTbl OJIHO K OPYTrOMY.

Mm1 yxxe 3HaeM, YTO COBMECTHBIM OJiecK Bcex 3BE€3p, I0-
CTYHHBIX TeJIeCKONY, paBeH OJeCKy 3Be3ilbl MHHYyC 6,6-i
BeJHYHHbI (CM. Bbille). Takas 3Be3na cBeTHT Ha 20 3BE3n-
HbIX BeJHYHH cJjabee Haulero CoqaHna, T. e. JaérT cBeTa
meHbliIe B 100 000 000 pas. Ecau cyntate CoJiHUe no TeMme-
paType ero HoBepPXHOCTH 3Be3OH CpenHeil, TO MOXKHO MpPH-
HATb, YTO BHAHMAA (IOBEpPXHOCThL Hauled BoobOpaxKaeMoil
3Be3[lbl B YKa3aHHOe YHCJO pa3 MeHbllle BHIAHMOH MOBepX-
HocTH CoJsiHIa. A Tak Kak AHaMeTPbl KPYroB MpONOPLHO-
HaJibHbl wxBAaApPaTHbBIM KOPHAM H3 HX HNOBEPXHOCTeH, TO BHIH-
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MBIl AdaMeTp Halueil 3Be3mbl JOJIXKeH ObiTb MEHbIIEe BHAHM-
moro guamerpa CouHnia B 10 000 pas, T. €. paBHATLCA

30" : 10000 ~= 0",2.

Pe3sysbTar nopasHTe JIbHBIA: COBMecTHass BHAHMas IIO-
BePXHOCTh BCeX 3BE€3J]] 3aHHMaeT Ha Hebe CTOJILKO MecCTa,
CKOJIbKO KPY*OK ¢ yriioBbiM auamerpom B 07,2, Hebo conep-
KHT 41 253 KBajgpaTHBIX I'paayca; JierkO COCYHTATh MO3TOMY,
YTO BHAHMble B TEJIECKON 3BE3Jbl MOKPBIBAIOT TOJIBKO OAHY
OBaAlaTHMHJIHAPAHYIO 1OJI0 Bcero HeOal

Camoe Tsnxénoe BeilecTBO

Cpens NMKOBHHOK, CKPBHITHIX B IJIyOHHAX BCeJIEHHOH, Be-
POATHO, HaBcerga COXPAHHT OAHO H3 3HAYUTEJbHBIX MeCT
HeOoJiblliasg 3Bé3nouka Oan3 CupHyca. Ita 3Be3ja COCTOHT

13 BerrectBa, B 60 000 pas GoJee TH-

xéJoro, HexkesqH Bopa! Korpma mbi Oe-

pEM B pPYKm CTakaH pTyTH, Hac yIH-

BJISIET €ro FPY3HOCTb: OH BECHUT OKOJIO

3 ke. Ho uto cka3zaju 6bl MBH O CTaKa-

He BellecTBa, BecslleM 12 v u TpeOyio-

neM JJI51 NEPEBO3KH JKeJe3HOLOPOXK-

poii mnatdopMbl? DTO KaxKercs abcyp-

3 JOM, a MeXJy TeM TaKOBO ONHO H3 OT-
KPbITHH HOBeMHIIeil aCTPOHOMHH.

OTKpbITHE 3TO UMeEEeT AJIHHHYIO

H B BbICIUell CTelNeHH INOyYUTEJbHYIO

HCTOPHIO. ¥YIKe JaBHO OBIJIO 3aMeYy€eHO,

yto OuaucrateJibHbH CHPHYC coBep-

aetT CBOE COOCTBEHHOE JBHXKeHHe
cpeld 3B€31 He M0 MNpAMOU JIMHHM,

KaK OOJBUIHHCTBO APYTrHX 3Bé3d, a

MO CTPAHHOMY H3BHJUCTOMY IyTH
Puc. 76. Wapmmuctuii  (PHC. 76). UT0OB OOBSACHHTHL 3TH OCO-
nyts Cupuyca cpemm OeHHOCTH €ro J[BHIKEHHSl, H3BeCTHBIH
3B€an ¢ 1793 no 1883rr.  gcTponom DBeccesib NpeanosioXKHJI, YTO

Cupuyca  comnpoBoxpaeT  CHOYTHYK,
CBOHM IMPHTSXKEHHEM «BO3MYIIAIOLIHI» €ro ABHXeHHe. ITO
Obisio B 1844 r.—3a gBa roma no TOro, Kak OBl OTKPBIT
Hentyn «na xonuske mepa». A B 1862 r., y»ke mocJie cMepTH
beccens, noragxka ero moJiyyssia NOJIHOE MOATBEpPIKIEHHE,
TAK Kak sanogospeHHblll cnyTHHK CHpHyca Obly ycMmoTpen
B TEJIeCKOIl.
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CnytHrk CHpHyca — Tak HasbiBaeMblfi «CHpHyc B» —
obparnjaeTcs OKOJIO IJIaBHOH 3Be3pl B 49 /ieT HA pacCTOSIHHH,
B 20 pa3 Oosbiuem, yeM 3emsn Bokpyr CoJiHma (T. €. OpH-
MEpPHO Ha pacCTosHHH YpaHa) (puc. 77). D10 — cjabas
3BE3J04YKa BOCHMOI-IEBATOH BEJHYHHBI, HO Macca eé BechbMma
BHyluuTeJbHa, noyrd 0,8 maccel Hamero Cosnna. Ha pac-
crosHin Cupuyca Hamle CosHIe AOMKHO ObLIO GBI CBETHTD
3Be3110i 1,8-H BeJIHYHHBI; O3TOMY eCJIH Obl cltyTHHK CHpHyca
nMeJI [OBEPXHOCTh, YMEHBIUEeHHYI0 MO CPaBHEHHIO C COJIHeY-
HOH B COOTBETCTBHH C OTHOLIEHHEM MacC 3THX CBETHJI, TO
OpH TOH ¥Ke TeMmIepatype
OH JOJKE€H Obl1 OBl CHATD,

KakK 3Be34a NpPHMEPHO BTO-
poil BeJIHYHHBI, 8 He BOCh-
moii-geatod. Crosap caa-
Oyl0 SpPKOCTH AaCTPOHOMBI
NepBOHAYanbHO OODBSICHAJIH
HH3KOH TeMIepaTypol Ha
[IOBEPXHOCTR STOH 3Be3/bl;
e¢ paccMaTpHBaJ®  Kak
OCTbIBalOlllee  COJIHIE, IO-

KpbIBaIOIIleeCst  yXe TBEP- Puc. 77. Opbura cnyrnuka Cupuyca
IO KOpOH. no otHoulenuro kK Cupuycy (Cupuyc

He Haxoaurcsas B (okyce B:ijMMOro
Ho Taxoe AOIMYIIEHHE 9JUIMIICA, TOTOMY YTO MCTHHHBIH

oKa3asoch OWHOOUHBIM. JIeT  spmunc mckawén npoexuuelt — Ml
30 wHasanm yZaajoch yCTaHO- BUJMM €ro MOJ yIrioMm).
BHTb, YTO CKPOMHBIH CHYT-

Huk CHpHyca — BOBCe He yracarollas 3Be3[la, a HaIlpoTHB,
OPHHAAJEKHT K 3BE31aM C BBICOKOHW MOBEPXHOCTHOH TeMIe-
patypoli, ropasgo Gosee BbICOKOH, yeM y Haulero CoJiHIaA.
1o coBepuieHHO MeHsieT nAeno. Cinalyio sApKOCTh MNPHXO-
IUTCS, CJefoBaTeJbHO, NPUOHCATL TOJBKO MaJoH BeJHYHHE
[IOBEpXHOCTH 3TOH 3Be3bl. BBIUHCAEHO, YTO OHa MOCHLIAET
B 360 pa3 meHble cBeTa, yeM COJHIE; 3HAYHT, [IOBEPXHOCTH
& nomkHa OpITh o KpaiiHeill Mepe B 360 pa3 meHbll€ COJIHEY-

so#i, a paguyc B 1/ 360, 1. e. B 19 pas, MeHblle COJHEYHOTO.
Orcropa 3aknawoyaeMm, yto o0béM cnyTHHKa CHpHyca HoJiXKeH
cocTaBJiaTh Menee yeM 6800-t0 pnoso o6béma CodHia, Mexny
TeM KakK Macca ero cocrabJser nouytH 0,8 Maccel mHeBHOro
CBETHJIa. Y¥Ke 3TO OAHO TMOBOPUT ¢ OoJbluioll YIUIOTHEHHOCTH
BelecTBa 3Toll 3Be3nbl. boJsee ToyHblll pacuétr ma€t AOJs aua-
Merpa mJaHetel Bcero 40000 xm, a caenoBatesbHO, nJIs
IJIOTHOCTH — TO YYJOBHILIHOE YHCJO, KOTOPOE Mbl [IPHBEJH B
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Hayase pasgena: B 60000 pas Oouabiie MNJIOTHOCTH BOAMI
(puc. 78).

«HaBocTtpute ymM, (U3UKU: 3aMBIILISETCS BTOPIKEHHE
B Baly 00.acTb», — NPUXOASAIT HA NamATb c¢JoBa KemJepa,
CKa3aHHble UM, NpaBja, o ApyromMy nosoay. HeficTBUTe/IbHO,
HUYero nojoOHOro He MOr NpeAcTaBUTb cebe HO0 CUX MOp HH
OANH (Uu3nK. B 0OBIYHBEIX YCJAOBHSIX CTOJIb 3HAYHTEJbHOE

Puc. 78. Cnyruuk Crnpuyca coCTOHT M3 Belie-

ctBa, B 60 000 pa3 6osnee nioTHOIO, YeM BOAA.

Heckonbko Ky6HYECKHX CaHTHMETPOB STOrO

BeuiecTsa Moriay 6bl YPABHOBCCHTbL TIpPYy3 M3
TPEX [eCATKOB YeJNOBEK.

YIJIOTHEHHE COBEPILIEHHO HEMBICJUMO, TaK KakK NPOMEeXYTKHU
MEXAy HOpMAaJbHBIMH aTOMaMH B TBEPJABIX TeJaxX CJHIIKOM
MaJbl, 4ToObl AOMNYCTUMO OBbLJIO CKOJIbKO-HHUOYIb 3aMeTHOe
c’kaTHe uX BeulectBa. lnaye oOCTOUT HAeJi0O B Cayyae <«HU3Y-
BeUeHHbIX» AaTOMOB, YTPATHUBILIHUX Te 3JEKTPOHbI, KOTOphIE
KPYXXHUJIHCh BOKpYr siiep. Ilorepss 3/1eKTpOHOB yMeHbIIaeT
NoNepeyHHK aToOMa B HECKOJbKO THICAY pa3, NOYTH He yMEeHb-
llass ero Beca; OOHaXEHHOe SAAPO MeHblle HOPMAaJILHOTO
aToMa NMPUMEPHO BO CTOJbKO pa3, BO CKOJIbKO Myxa MeHbIe
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KpynHoro 3aaHusi. CaBuraemble 4YyHNOBUIIHLIM JaBJIEHHEM,
TOCMNOACTBYIOIIUM B HCApAaX 3BE3IHOrO Ilapa, 3TH YMEHbIEH-
Hble aTOMbI-1Apa MOryT COJIM3UTBCS B THICSUH pa3 TeCHee,
YeM HOpPMaJibHble aTOMBI, H CO3/1aTh BEleCTBO TOH HeCJILIXaH-
HOH IJIOTHOCTH, KaKasi o6Hapy»keHa Ha crnythHuke Cupuyca.
Bousee Toro, cefiyac ykasaHHas NJIOTHOCTb fa)ke IpeB30HeHa
B TaK Has3biBaeMoii 3Be3fle BaH-MaaHeHa. JTa 3BE€3ouka

il

T oI
— - _
Tem? =
= i |
I

Puc. 79. Oavn ky6uueckuil caHTMMETP aTOMHBIX agep Mor O6bl ypaBHO-

BECUTb OKEaHCKWi# Mapoxoj faxe W NpU BeCbMa HENJIOTHOH YNaKoOBKe

ux. [TaoTHO xKe yinoxeHHble B o6béMme 1 ca? sjapa Becuan 6m 10 mui-
JUOHOB TOHH!

12-5i BeJIMUMHBI, MO pas3MepaM He MPEeBLIIAIONIAS 3E€MHOIO
iapa, coctout u3 Bewecrsa, B 400 000 pa3 6GoJiee MJIOTHOrO,
HexkeJsiu Bonal

M 3T0 He caMmas ellné KpaiHsisg CTeNeHb IJIOTHOCTU. Teo-
peTHYeCKH MOXKHO HOIYyCKaThb CYyILIeCTBOBAaHHE ropasno 6oJee
MJIOTHBIX BellecTB. [luaMeTp aTOMHOTO siipa COCTaBJIsieT He
6oJiee onnoii 10 000-ii muamerpa aroma, a oOBbEM, cJenoBa-

] ..
TeJIbHO, He Gojee 5 OObEMa aToMa. 1 M3 meranua conep-

1
XHT BCETO OKOJIO 1550 Mm3 aTOMHBIX s7lep, H B 3TOM KpO-
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LIeYHOM OOBEMEe COocpenoTO4YeHa BCA Macca MetaJna. 1 cm?
ATOMHBIX SIEp JHAOJIXKeH, TakuM 00pa3oM, BEeCHTh NPHMEPHO
10 Mu1IHOHOB TOHH (pHC. 79).

[locsie ckazanHoro He Oyner Ka3aTbC HEBEPOSTHBIM OT-
KpbITHE 3Be3llbl, CPpelHsAs IJIOTHOCTb BellecTBa KOTOPOi ewé
B 500 pa3 GoJsblle, YyeM Yy BellleCTBa YINOMAHYTOH paHee
3pe3nbl Cupuyc B. Mbl roBopuM o HeOOJbLIOH 3BE370UKe
13-ii BesruuHBI B co3Be3quH KaccHoneH, OTKPbITOH B KOHILE
1935 r. byayun no o0béMy He OGoJibiie Mapca H B BoCeMb
pa3 MeHblle 3eMHOro Liapa, 3Be3aa 3Ta oO0JagaeT Maccoi,
[IOYTH BTpoe mnpeBbllIaionledl Maccy Hallero ConaHpa (TOd-
Hee, B 2,8 paza). B oObHBIX enMHMIIAX CpeaHAs IJIOT-
HOCTh €@ BeuecTBa Bbipa)Kaetcs uxcaoM 36 000 000 z/cmd.
3To o3HaudaeT, yto | cm® Takoro BewlecTBa BecHNA Obl Ha
3emJiie 36 m! BemectBo 3T0, <JenoBaTeJIbHO, MJIOTHEe 30-
JjoTa moyty B 2 MHJJIMOHA pa3!). O ToOM, CKOJIBKO HOJIKEH
BeCHUTh KyOUYyeCKHII CaHTUMETpP TaKOIO BelIeCTBa, B3Be-
LIeHHbIHI HAa HNOBEPXHOCTH caMoll 3Be3dbl, MB Mnobecenyem
B rJaBe V.,

Hemuoro ser nasap yué€Hble, KOHe4YHO, CUUTaJIH Obl He-
MBIC/THMBIM CyleCTBOBAHHE BellleCTBa B MHJIJTUOHBI pa3 IIOT-
Hee MJIATHHBI.

beznnbl MHpO30aHHS CKPBIBAIOT, BEPOATHO, €llé HeMaJo
NMOAOOHBIX JHKOBHHOK HPHPO/DI.

[loueMy 3BE€31bl HA3HLIBAIOTCH HENMOABHKHBLIMU?

IKorna B cTapuHy paH Obl1 3B€3jaM TAaKOH SNHUTET, »Ke-
JlaJly NOAYEPKHYTh 3THM, YTO B OTJIHYHE OT NJIAHET OHH CO-
XpaHAIT Ha HeOeCHOM CBOJle HEHU3MeHHOe pacHoJIOKeHHeE,
OHH, KOHEYHO, Y4YaCTBYIOT B CYyTOYHOM JBHIKEHHH BCero Heba
BOKpyr 3eMmJid, HO 3TO KaxKyuleecsi ABHKEHHe He Hapyluaer
HX B3aHMHOTIO0 pacnojgoxenuss. IlinaHetsl e Hemnpe-
CTAaHHO MEHSIIOT CBOM MeCTa OTHOCHTEJbHO 3BE3N, OpoasT
MeXKAY HHMH H OTTOro HOJIYYUJIH B APEBHOCTH HaHMEHOBaHHe
«Oayxpaoummx 3Bé3n» (OyKBaJIbHBIH CMBICJ CJIOBA <IJa-
HeTa»).

Mg 3HaeM Tenepb, YTO NpencCTaBJEHHE O 3BE€3JHOM MUpe
KaK 0 cOOpaHUH COJIHL, 3aCThIBILIMX B CBO€H HeMOABHXKHOCTH,

) B nenTpanbHON yacTH 3T0fl 3Be3/ibl IJOTHOCTbL BELIECTBa JOJAXKHA

HOCTUraTh HEHMOBEPHO OOJbIIOH BeJUYHHB], NPUMEPHO MUJAANApAa
rpaMMoB B 1 cm3,
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COBeplIeHHO NpeBpaTHO. Bee 3BE€3aK 1), B TOM YHCJEe H Halle
CouiHue, NBUIKYTCSI OJIHA OTHOCHTEJILHO APYrof €O CKOPOCTLIO
B cpenHeM 30 xka/cex, T. €. C TAKOH e, C KaKOH HjaHeTa
Hauma oOeraet CBOK0O OpOHTY. 3HAUHT, 3BE3/bI HHYYTh He Me-
Hee MOABHIKHBI, yeM MJaHeTbl. Hanporus, B MHpe 3BE3] MHI
BCTpeyaeMCsi B OTHEJbHBIX CJAyYasix ¢ TAKUMH OIPOMHBIMH

Puc. 80. ourypni cospe3nuit MenieHHO
MEHAIOTCA C TedeHueM BpeMeHH, Cpen-
HHII PHCYHOK H300paxaer «KOBHI?»
boabmio#ti Meppeauuni B Hacrosigee
BpeMs, BepxHnil — pux ero (00 toic.
JeT Haszan, HUWHUU — BUO €ro yepes
100 Thic. JeT mociae Haulero BpeMeHM.

CKOPOCTSIMH, KAKHX HEeT B CéMbe NJIAHET; U3BECTHBI 3BE31bl, —
HX HA3bIBAIOT «JIETSLIHMH», — KOTOPblE HEeCyTCsl [0 OTHOLUe-
Huio K Hamemy CaJHIy ¢ OrpoMHOH CKOpPOCThIO 200—
300 xum/cex.

Ho ecqn Bce BHAHMBbIE HAMH 3B€3[1bl XaOTHYECKH NBHXKYT-
Csl ¢ TPOManHBIMH CKOpPOCTSIMH, hpoferass MHJAAHAPDAB KH-
JIOMETPOB €3KerofHo, To NMoyeMy He 3aMeuyaeM Mbl 3Toro Oe-
mieHoro aBuxKenusi? ITouemy 3BE3nHOe HeOO IMpenCTaBJIsieT
H3aBHa KapTHHY BeJIHYABOH HEMNOJBHXKHOCTH?

[TpyHunHy HeTpyAHO OTramaTh: OHAa KpoeTcss B HeBooOpa-
3UMOll yHaJiéHHocTH 3Bé3A. Ciyyasoch JH Bam HaOusoaathb
C BO3BBILUEHHOIO INYHKTa 3a M[O0e3[I0M, ABHIKYLIHMCSI BHAJIH,

1) HiMeloTca B BHAY 3BE3Ibi, BXUAALIHE B COCTAB «HALLUErO» 3BE3JHOrO
ckorwienus — Muaeunoro [lyin.
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6143 ropu3oHTa? Pa3Be He Ka3aJiocb BaM TOrAa, YTO KYypbep-
CKMIl moe3 MOJI3ET Kak yepenaxa? CKOPOCTb, I'OJIOBOKPYKH-
TeJlbHas A HabJopatess BOJAM3H, NpeBpamiaeTcs B 4yepe-

Anedebapay '
Eeme” bgeﬂff 4 5gm£ﬂ633uf!g o Ansdebapan
ﬂ;:"“:;-y \::-..7
“oguon : ,%‘\'3 ;,fxf\;
- A
; \Jusens Ep;qzzmx sfuzens
oJuptiye
a) o LUIYE 4

Puc. 81. B Kaknx HanpaBTeHUAX OBUKYTCA sipkue 3BE3Ab 61M3 CO3Beas-
msa Opuona (NeBbil pUCYHOK) M KaK STO J[BHXEHHME H3MEHHUT BHA
co3pe3nua yepe3 S0 ThiC. JeT (NMpaBbifl PUCYHOK).

namuil mar npud HabJaoaeHHu ¢ OoJibiioro paccrosHus. To
’Ke MNPOHCXOOMT M C JBHI)KEHHeM 3BE3[; TOJbKO B 3TOM CJIy-
yae OTHOCHUTEJbHOe ypaJieHie HalbJo-
A Jatesia OT ABHXKYIErocs TeJsia ropasao
3HayuTesbHee. CaMbie sipkue 3BE3[HI
yOoaJieHbl OT HAC B CpPe 1 He M MeHee
opyrux — uMenHo (no Kanreiiny) Ha

Cupuvc 800 MHUATHOHOB MHJIJIHCHOB KHJIOMET-
a"‘“‘%%c:omqe poB, MepeMelleHHe »Ke TaKoH 3Be3/bl
Yermabpn 3a oL COCTaBJsieT, CKakeM, MUJLJIHAPI

(1000 MUIJIWOHOB) KHJIOMETPOB, T. €.
Puc. 82.  [leuwenme B 800 000 pa3 menbiue. Takoe nepeme-
Tpéx cocenHux 3pdan —  LUEHHE [OJIZKHO YCMATpUBATLCA C 3eM-
namwero Connua, 3se3- JIM nof yrJjiom MeHee 07,25 — BeJIMMHHE,
Ao o Llenraspa ¥ Cu-  enpa ynoBuMas TOYHEHIIMMH aCTPOHO-
puyca. MHYEeCKHMH MHCTpyMeHTaMM. JIJIs He-
BOOPYXEHHOI'O XK€ rJjlaza OHO <COBep-

HIEHHO He3aMeTHO, [axe ecJH JIJIMTCA CToJeTHS. ToJIbKO
KPONIOTJIUBBIMH MHCTPYMEHTaJbHBIMH H3MEpPEeHHSIMH YJAaJoCh
oOHapyXuUTb IOBHIKeHHe MHorux 3Bé3pg (puc. 80, 81, 82).
HMtak, «HenomBHikHbEe SBE3Ibl», HECMOTPS Ha4 TO, YTO
YBJIEKAIOTCA HeBOOOpa3UMO CTPEMHTEJbHBIM IBHXKEHHEM,
UMEIOT [OJIHOE MPABO MMEHOBATHCA HEMOABHIKHBIMH, [i0O-
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CKOJIbKY peub HAET 0 HaOJIIoAeHHAX HEBOOPYKEHHBIM INJIa30M.
Fl3 ckasaHHoro ymraTtesr CaM MOXeT BEBECTH 3akKJloye-

0_’7 1xm. 8 crmoremue O

‘.

ehurzpad Tomcek
-mh
~ 4000 km -

Puc. 83. Macmra6 3pé3nunx ABmxeHuil. JIBa KpOKeTHHX mIapa, ONMH
B Jlenunrpape, npyroit B ToMCKe, IBUMYTCH CO CKOpPOCTBIO 1 K4 B cTOnNE-
THe — BOT yMeHbuiéHHOe mogobue cOamxeHus BYX sBésp. M3 sroro
fICHO, KdK HHYTOXHA BEpPOATHOCTP CTOJAKHOBEHHH MeXJy 33€30aMH.

HHe, KaK HHYTOXXHa BEPOATHOCTb BCTPEUH MEXJY 3BE3ZaMH,
HeCMOTPSI HA HX CTpeMHTe/bHOe ABHXeHHe (pHC. 83).

Mepnl 38€31HBIX pPacCTOSIHHMR

Hawm kpynHbele Mepbl IOJMHBI — KHJIOMETp, MOPCKas
mugasa (1852 m) u reorpadmueckas Muiag (paBHas 4 Mop-
CKHM), NOCTATO4YHble IJI H3MEpPEHHH Ha 3eMHOM llIape, OKa-
3bIBAIOTCS CJAHIIKOM HHYTOXXKHBIMH JAJI1 U3MepeHHH HeOeCHBIX.
Meputr HMH HeOeCHble PACCTOSIHHSAl CTOJb K€ HeyAoOHO, KakK
H3MepsATb MHJIJIHMETpaMH JIJIHHY JKeJe3HOl NOpOrd; paccros-
Hue, ganpumep, Onurepa or CoJsHla B KHJIOMeTpax BhbIpa-
KaeTcs yHcJaoM 780 MuLIHOHOB, AJMHA ke OKTa6pbcKoll no-
pors B MWIIUMeTpax — 4YyucjaoM 640 MHJIJIHOHOB.

Utobpl He HMETh Jena ¢ JAJHHHBIMH pAoaMH HyJleHd B
KOHIlE YHCeJI, aCTPOHOMBI MOJb3YIOTC OoJiee KPYNHBIMH €IH-
HHIaMH JAJHHBL Jlo1s H3MepeHHH, HalipuMmep, B [ipeneJax
COJIHEYHOH CHCTeMbl CUMTAIOT eNUHHUEH AJIUHBl CpenHee pac-
crosinve ot 3emad ao Couanna (149 500 000 kx). I1o ~— Tak
Ha3blBaeMas <«acTPOHOMHYecKas eAHHUMLa». B Tarkux Mmepax
paccronuve IOnutepa or CosHua pasHo 5,2, CatypHa —
9,54, Mepkypus — 0,387 u T. 0.

Ho pns paccrosuuii gamero CoJlHIla A0 APYTHX COJIHIL
ceifyac npuBenéyHas mepa cJHiukoM MaJja. Hanpumep, pac-
CTOsitHHe A0 camoil O/JH3Koll K HaM 3Be3Abl (0 TaK HasblBae-
moii IIpokcuMbl B co3esnguu LlentaBpa'), KpacHOBaTOH
3B8300uKkH 11-H BeJHUMHBI) BBIPAXKAeTC B 3THX eQHHULAX
TAKHM YHCJIOM:

260 000.

1) Ioutn psizoM c BeB HaxonuTcs #pKag sBeana g lLlenraspa.
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M sto muup 6JHXalilas 3Be3fa, Npoyde pacrolio-
JKeHbl ropasno panbiue. Bpeja€HHble B ynotpebJieHHe GoJiee
KpYIHbIE eIHIHIBI 3HAYHTEJLHO YIIPOCTHJIH 3aNOMHHaHKe MOo-
MOOHBIX YHces H ofpalleHHe ¢ HUMH. B acTPOHOMHH HMEIOTCS
cJenyIolllHe HCIOJMHCKHe €IHHHIIBI PACCTOSIHHI: «CBETOBOH
rog» H YCHellHO BBITECHRIOUIHH ero «Hnapcek».

CBeToOBO#i ronx-—3T0 NyTh, IpoberaeMblii B MyCTOM
NPOCTPAHCTBe Jy4OM cBeTa 3a rop BpemenH. Kak Besnka
3Ta Mepa, Mbl MOHMEM, BCOOMHHB, yTo oT CoJiHna no 3eMJH
CBeT nOoCTuraeT Bcero B 8 muHyT. «CBETOBOH roa», CJenoBa-
TE€JIbHO, BO CTOJIbKO pa3 OoJiblie pagHyca 3eMHOH OpOHTHI,
BO CKOJIbKO pa3 roj BpeMeHH OoJibile 8 MHHYT. B ®kHJIOMeT-
pax 3Ta Mepa A/JIHHBI BbIpa)kaeTcs YHCJIOM

9 460 000 000 000,

T. €. CBEeTOBOH noj paBeH OKOJIO 9/, GHJIJIHOHOB KA.

CroxXHee MPOHCXOXKIEHHE APYrofl eOHHHIBI 3BE3AHBIX
paCcCTOSIHHIH, K KOTOpPOH aCTPOHOMBI MNpHOErarmT OXOTHee, —
napcexka. Ilapcek — 310 paccTosiHHe, Ha KOTOpPOe HAaIo
yIAJHTBCS, YTOOB! MOJyAHaMeTp 3eMHOH opOHTBI BHIEH ObLI
10 yIJIOM B OAHY YIVIOBYIO CEKYHIY. ¥TOJI, NOA KaKHM BH-
JIEH CcO 3Be3Abl MoaydHaMeTp 3eMHOH OpOHTBbI, Ha3blBaeTcs
B aCTPOHOMHH «TOJHYHBIM MapaJjuiakcomM» 3ToH 3Be3finl. OT
COeIHHEHHs] CJIOB <«MNapaJijiakc» H <«CeKyHaa» o0pa3oBaHO
cJI0BO «napceky». [lapannakc Ha3BaHHOH Bbille 3Be31bl aJbda
IlentaBpa — 0,76 ceKyHIBI; JlerKo CO0Opa3HTh, YTO pAacCTOA-
HHe 37O0H 3Be3nbl — 1,31 mapceka. HeTpyoHO BBLIYHCJIHTB, YTO
OJIHH MapceKk JOoJIKeH 3akJwoyaTh B cebe 206 260 paccrosHHH
or 3emsn no Coanna. CooTHoOLIEHHe MeXAYy HNapCeKoM H
JPYTHMH eAHHHUAMH AJHHBl TaKOBO:

1 napcek = 3,26 cBetoBoro roga = 30 800 000 000 000 xa.

Bor paccTosiHHSI HECKOJILKHX SIDKHX 3BE€31, BbIparkKeHHbie
B MapCeKax H CBETOBLIX I'OAAX:

[TIapcek CpetoBoli rox

a UenraBpa ...,. 1,3l 4,3
Cupuyc . ..... 2,67 8,7
I[lpouvon . . . .. 339 10,4
Anrpramp ,.... 4,67 15,2

DTO — cpaBHUTENLHO 6/H3KHE K HaM 3BE3nbl. Kakoro rmo-
psiika HX «OJIH30CTb», Bbl NOHMETe, KOrZa BCIOMHHTE, 4TO

170

created by lerkom for rutracker.org 30/05/2014



IOJ5s1 BbIPa>kK€HUs1 IPUBENEHHBIX pPacCTOsIHUI B KHJioMeTpax
Hallo KaxJ0e U3 YUCEJ T[epBoro Ccrosbua yBeJHYHTb
B 30 OujaauoHoB pas (pasyMmesi noj OHJJIMOHOM MHUJJIHOH
MHJUIHOHOB) . OnHaKo CBeTOBOH IOL M MapceK — He CaMbie
€ll€ KpyMHbie Mephl, ynotpebJsieMble B HayKe O 3BE3/ax.
Korpa acTpoHOMBbl NPHCTYDHJH K H3MEPEHHIO PaCCTOSIHHH
U pa3MepoB 3BE3[QHBIX CHCTEM, T. €. LEJIbIX BCEJIEHHBIX, CO-
CTOSIIIUX M3 MHOTHX MHJIJIMOHOB 3BE€3f, noHapobuiachr Mepa,
emré GoJiee KpynHasa. E€ obGpasoBaJsin u3 napceka, Kak KHJIO-
MeTp 0Opa3OBaH U3 MeTpPa: COCTABHJICA «KHUJOTMapCeK»,
paBublfi 1000 napcekam, uam 30 800 Guuiinonam km. B stux
Mepax, nanpumep, nonepeyHuk Mueunoro Ilytu BhIpakaercs
yucjom 30, a paccTOosiHMe OT Hac A0 TYMaHHOCTH AHIpo-
Meabl — 0KoJo 305.

Ho u kunonapcek BCKOpe oKasaJlicsli HEAOCTATOYHO GOJIb-
HI0# Mepoil; MPUULIOCH BBECTH B ynotpebiieHne «M er a i a p-
C eK» <CcoaepXamwuid M HJIJHOH MapCeKoB.

Vitak, BoT Tabauua 3BE3JHBIX MEpP IJIMHBL:

1 000 000 napcekos,

1 kuaonapcex 1 000 »

1 mapcek 206 265 acCTpOHOM. eIHHMIL,
1 actp. emmnua—— 149 500 000 K.

1 meranapcek

NN

[IpenctaButh Ccebe MeramapCeK HarJsifHO HET HHKAKOH
BO3MOXKHOCTH. Jlaxke ecjM yMEHbUIUTb KHUJIOMETP LO TOJ-
mMubl BoJioca (0,05 mm), To meranapcek ¥ Torna Oyner npe-
BOCXOAMUTh CHJIy YEJIOBEUECKOro BOOOparkEHHUS, TaK Kak Che-
naercsi paBHbIM 1!/ muanuapnam xku — 10-kpatHomy pac-
CTOsIHUIO oT 3eMaH Ao CoJHua.

[IpuBeny, BrnpoueM, OJHO COMOCTaBJIEHHE, KOTOPoe, OHITh
MOXKeT, OOJIErYHT YHUTaTeJI0 OLEHKY HeBOOOPa3MMOi OrpoM-
HOCTH MeramnapceKa. Tonuafiluasi mayTHHHasi HHTb, MPOTSHY-
Tas oT MockBel no Jlenunrpana, Becusia 6ul 10 e, ot 3emunu
n0 Jlyubl — He GoJiee 8 k2. Takasi Xe HHUTb IJIHHOH JO
Cousinnia Becusia 6nf 3 m. Ho, nporsiHyras Ha AJWHY OLHOTO
Mmeralnapceka, oHa AoJKHa Obljla 6bl BECHTD

600 000 000 000 m!

Cucrema OJmKaiiuiHX 3RE3N

CpaBuuTeNIbHO [aBHO — OKOJIO CTa JIeT Hasajd — CTaJlo
HU3BECTHO, YTO CaMoOii GJIM3KO# 3BE3AHON CHUCTEMOH SBJISIETCHA
NBOHHasi 3Be37a [EePBO#li BeJHUYBHBI IOXKHOIO CO3BE3AHSA
Lieurappa. [Tocsefnne rofabl oGOraTH/AM Hallld 3HaHUA OO
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3TOH CHCTeM® HHTePECHBIMA noapoGHocTAMH., OTKpHITA OLIJM
BOsH3K o LlenraBpa HeGosbinas 3Bé3gouka 11-if BeJMUHHBL,
cocTaBJAollasn ¢ AByMsa 3B€3namMu o LleHTaBpa OHY CHCTEMY
TpOHHOH 3Be3nbl. TO, YTO TpeTbsl 3Be3fa (PU3HYECKH BXOJHT
B cucTemy o [lenwtaBpa, x0T HX H pasznesnsier Ha Hebe pac-
CTOSIHME CRBBbIIIe 2°, MOATBEPKAAETCA ONHHAa-
KOBOCTBIO #HX JBMXXEHHS. BCE TPH 3Be3[Hl
yBJIEKAIOTCH € OJHOil CKOPOCTBIO B OJIHOM
Hanpasjgenud. Camoe 3ameyaresjbHOE B
TpeThbeM WIEHE 3TOH CHCTEMBI TO, YTO OH
PacrnoJioXKed B MpocTpaHcTBe OJmike K HaAM,
yeM JApYyrHe nBe 3Be€34bl, U A0JKeH ObITh HO-
sTOMy npuH3HaH Ommxafiluefl U3 Bcex 3BE3Z,
pPaccTOAHHA KOTOPBIX INO CHX [MOp oOmpene-
JIeHBl. 3BE3MOUKY 3Ty TaK W Ha3bIBaloOT «bu-
xkabmas», mno-nateiid  Ilpokcuma. Ona
OaHXKe K HaM, HExeld 3Bé€3anl o [leHTaBpa
(ux wnasmiBator = LleHTaBpa A u a llen-
taBpa B), na 2400 acTpoHOMHYeCKHX eIH-
Hull. Bor Hx napaganakcei:

ccliernm aﬂpa

o Lledraspa A u B) ..... 0,755
[Ipokcuma llentaBpa . .. .. 0,762

Tax kak sBé3gbl A w B oTHeseHbl APYT
S OT APYyra paccTOsiHHEM TOJIBKO B 34 actpo-
flpoxcumd HOMHYECKHe eIuHHUIBl, TO BCA <CHCTEMa
Puc. 84, Cucre- HAMEET HOBOJBHO CTPaHHBIH BHL, TMpPEnCTaB-
ua  Gmiwanmen JIEHHBIH Ha puc. 84. A m B pasnBHHYTHI
k Comuy 3se3- HemHoro GoJjwiue, yeM ¥YpaH ot CoJaHua.
mi: A, BuHpok-  TIpokcuMa ke OTCTOHT OT HHX Ha 13 «cse-
cuma LleHtaEpa.  1oppix cytok». 3BE3ABI 5TH MEMLICHHO Me-
HAIOT CBOE pacnoJiokeHHe: nepuon obpalie-
Hus 3830 A ¥ B Boxpyr ux oOLuero 1eHTpPa TSAXKECTH PaBeH
79 ronam, IlpokcuMa xe 3aBepuiaeT oAHH 000poT BoJiee ueMm
B 100000 ner, Tak 4TO Heyero omacatbCs, YTO BCKOpe OHa
nepecraner ObiTh Osmxkaiiinell K HaM 3BE3[0H, YCTYNHB MeCTO
onHoH u3 cocrapasitolinx & LlenraBpa.

Uro e H3BeCTHO O (PHU3HYECKHX OCOOEHHOCTSIX 3BE3M 3TOH
cucremsl? o [leHTaBpa A no sIpKoCTH, Macce H IHAMETPY
UL HeMHOruM OGoJgbiie Cosinna (puc. 85). a lleHtaBpa B
o6Jlanaer HeCcKOJLKO MenblueH Maccoll, Godbliie CoJiHua no
nHaMeTpy Ha !/s, HO CBETUT B TP'4A pasa MeHee sIPKO; COOTBET-
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CTBEHHO 3TOMY H NOBEPXHOCTHASI TEMIIEpaTypA €€ HHKe, He-
XKeJsit cosiHedHas (4400°, CoaHue — 6000°).

Ewé xosonnee Ilpoxkcuma: TeMnepaTypa Ha eé noBepx-
Hoct 3000° 3Beama sta KpacHoro uBera. IlnaMerp eé B
14 pa3 Menbllle COJIHEYHOrO, TAK YTO MO padMepaM 3Ta 3BE3-
AOYKa Aame HeCKoJibko meHbtile lOnutepa u Catypra (mpe-
BOCXO/sl MX, OAHAKO, MO Macce B COTHH pa3d). Ecan Obl Mbl
nepeHecyiucb Ha o Llen-
taBpa A, To yBUIeJH GH
OTTYAa 3Be3ny B npu-
MEpHO TaKkoil XKe BeJH-
yuHbl, Kakoii CoJHue
Hallle <CcHseT Ha Hele
Ypana, Ilpokcuma Ke
KasaJjiacb Obl naxe OT-
TyAa MaJieHbKO# H TY-
CKJIOH 3BE3JIOUKOH: OHa
Beab ynaneHa B 60 pa3s .
oovibile, yem IlnyToH OT & Uenmabpa [pokcuma
Connua, u B 240 pas
JaJsiblie, yeM CaTypH.

Ilocne TpoitHO# 3BE3-
ant ¢ IlentaBpa cienyio-
mas 6sm3kas cocenka nauero CoJsHua — MaJjeHbKkasi 3BE3-
nouka (9,5-fi BeJIHUMHBI) B CO3BE3OMH 3MeeHOCHa, Ha3BaH-
Has «Jletsiwiefi 3Be3nofi». Takoe HaHMeHOBaHME OHa IMOJY-
yHJia H3-3a uYpesBbluaiiHO OBLICTPOTO BHIHUMOIO [IBHIKEHHS,
KOTOPHIM OHa OOJanaeT. 3pe3/ia 3T& B MNOJITOPa pasa AaJjblile
OT Hac, ¥eM cucrtema ¢ llenta®pa, HO Ha ceBepHOM IOJylla-
pun Heba ona — Hamla Osuxkafillas coceaxa. [lonér eé, Ha-
npaBJieHHbIEl Koco K nBHkKeHHO CoJsiHLE, TaK CTpeMHTeJeH,
YTO MeHee YEM uyepe3 JeCAThb THICAYEJIETHH OHa NPHOIH3NTCS
K HaMm BABoe M Oyner Torma OJiMike TpoiHO# 3Be3nnl o Llen-
TaBpa.

Puc. 8d. CpaBHuTensHble pasMepb! 3BE3a
cucrembl o Lledraspa u Coaxua.

Macmita® BCeNeHHOH

BosBpatuMcsi K TOH YMEHbIIEHHOH MOAEJIH COJIHEYHOMH
CHCTEMH], KOTOPYIO MbI MBICJIEHHO M3TOTOBHJIH MO YKa3aHHSIM
rjaBel O IJlaHeTax, U mnonpoOyeM HNOCTPOHUTH €€, BK/IIOYUB
MHp 3BE3A. HTO moJsyyuTcs?

Bol momuuTe, uro B Hamed moxaend CoJsiHue usobpaxka-
jochk mapom 10 cu B guaMeTpe, & BCA IVIAHETHas CHCTeMa —
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KpyroM ¢ rnonepeunnkoM B 800 #. Ha Kakux paccTosiHHsX OT
Couiniia caenoBao 6bl MOMeCTUTh 3BE3Abl, €CJIH CTPOTro MpH-
[EepXKUBaTbCH TOro xe Macwuraba? Herpyano paccuurars,
yto, Hamnpumep, Ilpokcuma LleHtaBpa — camas OGJn3kasn
3Be3la — OKaszaJsach Obl Ha pacctosiHuH 2600 xm, Cupuyc —
5400 xm, Anpranp — 8000 xkm. IDTUM «OaMKaHIIUM» 3BE3-
faM Jaxe Ha Mozesn Ownljio Ob1 TecHo B EBpone. s 3BE3x
6oJsiee OTHAJIEHHBIX BO3bMEM Mepy KpyIHee KHJIOMeTpa —
uMenHo, 1000 kM, HasviBaeMylo «meramerpoM» (Mm). Takux
enuuull Bcero 40 B OKpYy2KHOCTH 3eMHOro mapa u 380 mexny
3emai€it u Jlynoti. Bera Gbiia 661 B Halell Mopenn ynaJieHa
Ha 22 Mm, Apxtyp — Ha 28 Mwm, Kanemna — Ha 32 Mwm,
Peryn—Ha 62 Mm, Jlene6 (o Jlebens) — Gosiee ueMm
Ha 320 Mmnm.

Pacmndpyem 3to nocsentee yncsao. 320 Mu = 320 000 «u,
T. €. HEMHOTO MeHbllue paccTosiHds a0 Jlywel, Kak Buaum,
YyMEHbIIEHHa s MOAeJb, BKOTOPNH 3emiisi — OyJlaBoyHas
rojioBka, a CoJiHIle — KPOKETHBIH 1lap, caMa mpHobpeTaer
KOCMHUYECKHC pa3mephi!

Haimna wmopenp enié He poctpoeHa. Kpailinue, naunboJiee
oTaan€éHHbie 3BE3ibl Muieunoro IlyTH pazmectaTcs B MoaesH
Ha paccrosHun 30000 Mm —nourn B 100 pas pasbme
Jlyubl. Ho Mueunniii Ilyte — He BCsi BcesieHHasn. [laJieko 3a
€ro npenesaMu pacroJiOKeHb! ApYyrue 3B€3AHble CUCTEMBI, Ha-
NpHMep Ta, KOTOpas BUIHA Aaxe MPOCTHIM IJa30M B CO3Be3-
JuK  AHApPOMENBI, HJIH TaKXe [OCTYIHbIE HEBOOPYKEHHOMY
apennto Maremnanosst O6siaka. Ha Hameit Monenn mpH-
mJiock Obl  mpenctaBUTh Madioe MaressianoBo O6J1ako
B BHle oObexta ¢ nonepeuHunkom B 4000 Mm, Bosbinoe —
B 5500 Mm, ynanus ux Ha 70 000 Mm ot moneau Mueunoro
[Iytn. Mogenn TyMaHHOCTH AHAPOMENbl MBI AOJKHBI OBLIH
661 natb nonepeuHuk B 60 000 Mm u otonBHHYTH €€ OT MO-
penn Maeunoro Ilytu na 500 000 Mast, 1. e. moutH Ha neit-
CTBUTeJIbHOE paccTtosinne IOmnutepal

Camble oTRaJiéHHbIe HeOecHble OOBEKThl, ¢ KaAKUMH HMeeT
JIeJI0O COBPEMEHHasl acTPOHOMHS, — 3TO 3BE3[Hble TYMAaHHO-
CTH, T. €. CKOIUIEHHSI MHOI'OYMCJIEHHBIX 3B€3J, pacroJio-
JKGHHBIX JaJieko 3a npefenaMu Hailero Muaeuynoro I[lytw.
Pacctosinne ux or Cosnua mnpesbiaet 600 000 000 creToBBIX
Jer. [lpepocTtaBisieM uMTaTeN 10 CaMOCTOATENIBHO pPacCyH-
TaTb, KaK MOOJDKHO H300pa3nuThes TMORO0HOE paccTostHUe
B Halleli MopaesH. Bmecte ¢ TeM uHUTATENb TIOJNYYHT HEKO-
TOpPO€ TIpeACTaBJEHHE O pa3Mepax TOH YacTH BCEJICHHOM,
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KOTOpPas JAOCTyIIHA OINTHYECKUM CpencTBaM COBpPEeMeHHoH
aCTPOHOMHUH.

Psng OTHOCAILUXCA CIOfa COINOCTAaBJIEHHE uHTaTeJb Hal-
HET TakKe B MOel KHHUre «3HaeTe Jiu Bbl (DPU3UKY?».

HuTepecyomumcss 0COGEHHOCTAMH 3B€3[ M yCTPOHCTBOM
3BE3/THOH BCEJICHHOH COBETyeM BHHMATEJIbHO HMPOYHTATH CJle-
AYIOLINEe KHUTH:

Banaxko C. H, Kypc ofueii acrponomun, [ocrex-
usnat, 1947.

BopoungoB-Beanbamuunos B. A, Ouepkn o Bce-
JeHHo#, ['ocrexuspat, 1952.
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IJIABA TIATAS
TATOTEHHE

M3 nyuwku BBEpXx

Kyna ynajl Obl CHapsl, NyLIEHHBIH OTBEeCHO BBepPX M3
MyUIKH, YCTAHOBJEHHO{i Ha 3kBatope (puc. 86)? Takas
3afgaua oOcyxjaajach JieT ABafuaTb Has3aj B OIHOM XYp-
HaJlc TMPUMEHUTEJbHO K BooOpaxKaeMoMy cuHapsiay, nyllei-
HOMY co cKopocTbio 8000 » B nepByio CeKyHAY; CHapsij 3TOT
noJxeH yepe3d 70 MuHyT Aoctuub BeICOTHI 6400 £m (3e€MHOro
paguyca). Bor uto nucasa xypHadg:

«Ecau cHapsan BeIyLIeH OTBECHO BBepX Ha 3KBaTope, TO
OH IpU BBLIETC U3 Opyaus objagaer elé U KPyroBOd CKOPO-
CTbIO TOUEK 3KBaropa IO HallpaBJeHUI0 Ha BOCTOK
(465 m/cex). C 3To#l CKOPOCTBIO CHapsij OyaeT NepeHOCUTHLS
napaJsJjiejbHO 3KkBaTopy. Touka Ha BeicoTe 6400 K, HaxonUB-
11asicss B MOMEHT BBICTpeJla OTBECHO HaJ| TOUYKOH OTIIpaBJie-
HUSl CHapsija, lepeMeliaercss I0 KPYyry IBOMHOro pangyca
C IBOIHOIO CKOpOoCThblO. OHa, ClefoBaTeJbHO, oneperaeT cHa-
psii B BOCTOUHOM HanpasJeHuu. Korga cHapsii JOCTUTHET
BbICIIEd TOUKU CBOEro MyTH, OH OyJeT HaXOAUTbCSI He OTBECHO
HaJl IYHKTOM OTIIpaBJieHus, a OTCTaHeT OT Hero K 3alapny.
To e npousofinér u npu oOpaTHOM NajeHuu cHapsima. B pe-
3yJbrate cHapsin 3a 70 MHUHYT noJsi€éra BBepX U 0OpaTHO OT-
crader npuMepHo Ha 4000 xm K 3anany. 31ecb U cJenyer
oXuaartb ero nageHusi. YtoObl 3acTaBUTb CHapsiy BO3Bpa-
TUTbCSI B TOUKY OTIpAaBJI€HHs], CJeAyeT BBIMYCTUTL €ro He

OTBE€CHO, a HeMHOro HAaKJIOHHO, B HaALleM CJIyqae—j—C HaKJIO-
HOM B D°»,
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CoBeplueHHO nHaue perlaercsi nogobHas 3agava K. ®aam-
MApHOHOM B ero «ACTPOHOMHUII»:

«Ec/u BHICTpENNTh M3 NYLIKH, 00paTHB eé NpsIMO BBepX,
K 3€HUTYy, TO SIAPO CHOBA yMaaeT B KepJo MNYyIIKH, XOTs 3a
BpeMsi ero InoabéMa M HUCXOXKIEHHUS NyllUKa NepelBHHeTCS
¢ 3eMJiéll K BocToKy. IlpuunHa oueBuaHa. S1apo, MOAHUMASCE
BBepX, HHUUYEro He TepsieT U3 CKOPOCTH, COOOLIEHHOH eMy

Puc. 86. 3amava o nymeyHoM sfpe,
6polieHHOM OTBECHO.

aBHxeHneM 3emun. IlosyuyeHHble HM JABa TOJIUKa He Mpo-
THUBOIOJIOXKHBI: OHO MOXKET MPOUTH KHJIOMeTp BBepPX U B TO
e BpeMsi cuesiaTh, Hanpumep, 6 xkm K BocToKy. JIBuxkeHne
ero B MNpocTpaHCTBe OymeT coBepluaTbCs MO JHaroHaju mna-
pajJielorpaMMa, OJHa CTOpOHa Kotoporo 1 xm, apyras —
6 xm. BHU3 noa BAMSIHUEM TSI2KECTH OHO OyneT ABUraThCs IO
Jpyrod nuaroHanu (BepHee, 10 KPUBOH, BCJAEACTBHE TOrO, YTO
najeHue yCKOpeHHOe) M KaK pas3 ynaaér CHOBa B KepJio
MYyLIKH, KOTOPasi IMOMNpexXHeMy OCTA€TCcsl B BEPTHKAJIbLHOM
MOJIOKEHU .

«[TpousBecty Takoil ONbIT OBLIO OB, OAHAKO, JHOBOJBHO
TpyAHO, — npubasiser PjaMMapuUOH, — NOTOMY UTO pPEIKO
MOXHO HafTH MNYIIKY, XOpoulo KaJHOpOBaHHYIO, U OUeHb
He JIeTKO YCTaHOBHTBb eé coBepllieHHO oTBecHO. Mepcen nIltn
neITaJUCh 3TO chesaTth B XVII B, HO OHH J1axe U BOBCe He
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HalllJll CBOEro siipa noc/je BhICTpesa. BapuuboH Ha 3arJas-
HOM JIUCTE CBOEro counHeHus ,,HoBwle coobparxkeHuss o TAro-
TeHHR“ (1690 r.) nomectus oTHocsuMHCA Clofa PHCYHOK
(MBI ero BocnpousBoaWM Ha 3actaBke). Ha Hém nBa Habumio-
1aTeisi — MOHAaX U BOEHHBIH — CTOAT BO3JIe HAaBENEHHOM
Ha 3€HUT MNYIUKH W CMOTPSAT BBEPX, KakK Obl CJensl 3a BHINY-
lleHHBIM aapoM. Ha rpasiope Hannuce (no-(paHIly3CKH):
,Yrnaneér Ju obpatHo?® Monax — MepceH, a BOeHHBIH —
[Itn. D1OT OMAcCHBIl ONBIT OHH MPOM3BOAMIN HECKOJBKO pa3
M TaK KaK He OKa3aJlHChb HACTOJIbKO METKHMH, uyToOBI SIApO
YIOAMJIO MM KakK pa3 B TOJIOBY, TO 3aK/JIOUWIH, YTO SIAPO
OCTaJIOCh HaBCEraa B BO3nyxe. BapUHEOH yIUBJSETCS 3TOMY:
IO, BHCALLEee HajA HamuMu ronoBamu! [ToncTHHe ynuBH-
TenbHO!” Ilpu noeTOpennu onmta B CrpacOypre siipo OTHI-
CKaJIOCh B HECKOJIbLKHX COTHAIX METPOB OT myIukH. OueBHIHO,
opyaue He ObJIO HANpapJ€HO CTPOr0 BEPTHKAJIBLHOY.

JiBa pelueHHsi 3anaud, Kak BHIIUM, HAXOISITCS B PE3KOM
pasHorsiacui. OnHH aBTOD yTBEpXKIAeT, YTO SAPO YNauér
jajJleko K 3amnany OT MeCTa BBICTPEJIa, APYrod — 4uTO OHO
NOJIXKHO YHacTh HENPEeMEHHO B xKepJio opyaus. Kro ke npas?

Ctporo rosopsi, HeBepHH! 00a pelleHHs], HO (aaMMapHo-
HOBO ropasgo OgamukKe K HCTHHE. HJApo NOJKHO YyHacTb
K 3anajay OT NMyLIKH, OJHAKO HE CTOJb 3HAUYHTEJbHO, KaK
yTBEPIKIAeT MepBLIi aBTOp, U He B camoe KepJio, Kak ObLi
yOexknéH BTOPOIl.

3anaua, K COxaJleHHl0, He MOXeT OBITh pelleHa Cpel-
CTBAMH 3JleMeHTapHOH MmaTeMaTHkH !). Ilostomy orpannuychk
JIMIb TeM, 4YTO NPHBENY 3[eChb OKOHYAaTeNbHHH pe3ysbTar.

Ecan o6o03HaunMM HavaJbHYIO CKOPOCTb siipa uepes v,
VIJIOBYI0O CKOPOCTh BpallleHHsl 3eMHOro luapa 4epe3 o,
a YCKOpeHHE CHJIbl THXKECTH depe3d g, TO IJI PacCTOSIHUA X
TOYKH MajeHus fAnpa K 3anany ot NywKH MoJiyyaroTcs BhIpa-
JKeHHUS:

Ha 3KBaTope

4
Erk

o
I
0% S,

a Ha mupore ¢

4 93

x=-§—m§§cosqa.

1) s stofi nesy HeoGXOMMM crelHaibHBIH OGCTOSATEJNbHBIH pacuér,
KOTOPHIH M0 Moefi npock6e Gl BEINONHEH cnenuanscTaMi. B moxpoGHo-
CTH 3TOTO pacyera st 371echb BXOAH1b HE MOTY.
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[lpuMensis ¢opMmyay K 3ajxave, NocTaBJCHHOR Me€pPBLIM
aBTOPOM, HMeEEM

27
86 164’

v=38000 s/cex,
g=9,8 M/cex®.

==

[NoncraBuB 3TW BeNIMMHHBI B NepBylo (OpMyJy, HoJydaeM
== 80 km: sanpo ynanér B 50 ku K 3anany oT nywkd (a He
B 4000 kM, kak nymaJs nepsoiii aBTOD).

Uro xe paér Qopmyna s ciaydasi, pacCMOTPEHHOIO
dramMmaproHom? BricTpesn npousBenéH Gbl1 HE HAa 3KBATODE,
a 6sm3 Ilapuxka na wupore 48°. HauanbHylo CKOpocTh siipa
ctapuHHON myliku npumeM paBHoit 300 m/cex. TloacraBus
BO BTOPYIO (POpPMyJy

oo 2m

86 164’
v =300 #/cek,
g=9,8 M/cer?,
¢ ==48",

noiyuaem X =1,7 m; sanpo ynapér Ha 1,7 M K 3anany ot
Mywkd (a He B cCamMmoe 2KepJlo, KaK rnoJarasn (ppaHLy3CKH©
actpooM). Ilpu 3TOM, KOHEeYHO, HaMH He ObLIO NPHHATO
BO BHHMAaHHe BO3MOXKHOE OTKJOHSIOIlee nelicTBHe BO3AYLI-
HBIX TE€YE€HHH, CriocOOHOe 3aMeTHO HCKa3UTb 3TOT pesyJibTart.

Bec Ha Ooabinolt BHICOTE

B pacuérax npepbipyiieit CTatbd NMPUHMMAJOCh, MEXIY
IIpoYyuM, B coobpakeHHe ofHO OOGCTOSAITEJbCTBO, Ha KOTOpOE
Mbl He OOpaTHWJH [0 CHX TMOp BHHUMaHHA uHrtatesd. Peub
HAET O TOM, UTO IO Mepe yHaJieHHsi OT 3eMJIH CHJla TAXKECTH
ociabeBaer. TsxKeCTb €CTb HE YTO HHOE, KaK IPOSBJIEHHE
BCEMHPHOIO THMOTEHHS], a CHJla B3aWMHOIO IIPHTSXKEHHSA
IBYX TeJ NpH BO3paCTaHUHM PaACCTOAHUSA MEXAY HHUMH OBLICTPO
ocnabepaer. CorsacHo 3akony HpioToHa CHJla npHTAXKEHHS
yObiBaeT NpONOpPLHOHAJBHO KBaApaTy pacCTOAHHSA; IpH
5TOM pacCcTOsiHHe CJeAyeT CUHUTaTh OT L@HTPa 3eMHOIO Liapa,
NoToMy uto J3eMJis TNPUTATHBaeT BCe TeJa Tak, CJOBHO
BCA e€ Macca cocpemoroueHa B ueHtpe. Ilostomy cuna mpu-

179

created by lerkom for rutracker.org 30/05/2014



TsiKeHUst Ha BoicoTe 6400 kM, T. €. B MecTe, YOaJ€HHOM OT
LeHTpa 3eMJIH Ha 2 3eMHBIX pajuyca, ocsiabeBaeT B yeThIpe
pasa Mo CPaBHEHHIO ¢ CHJION TPHUTAXKEHHST Ha 3eMHOH Mo-
BEPXHOCTH.

Jlisg OpolueHHOro BBepX apTHJJIEPHICKOrO CHapsiia 3TO
JIOJI2KHO TIPOABUTBCH B TOM, UTO CHapsn MNOAHHUMETCS BHILLE,
yeM B CJiyyae, eCJi Obl TSKEeCThb C BLICOTOH He yOniBasa. s
CHapsiia, BHINYIIEHHOTO OTBeCHO BBEPX CO CKOPOCTBIO
8000 m B ceKyHLy, MBI MPHHSJIK, YTO OH TOJXHUMETCH JO
BolCOTH 6400 kM. Mexay TeM, €CJH BBIYHCJHTL BBICOTY
MOAHATHST 3TOrC CHapsiza no OOLen3BecTHOH QopMyJe, He
VYUTHIBAIOILEH OCJabUleHHs] TSXKECTH C BBICOTOH, MOJYYHTCS
BbICOTa BABOe MeHbluasi, CresaeM 3TO BbUHC/JAeHHe. B yue6-
HUKaX (PH3UKH M MeXaHHUKH TPHBOOHTCA QopMmyJa AJs BHI-
yHUCJEeHHSI BBICOTH fi MOAHATHUS Tesa, OPOIUEHHOTO OTBECHO
BBEPX CO CKOPOCTBbIO U MPH HEH3MEHHOM YCKOPEHHH CHJIbI TH-

KEeCTH g:
2

v
h = T
Hns cayvas v=38000 »/cex, g-=9,8 #M/cex® nomyuaem
b= gae =3 266 000 s=3265 w.

3TO MOYTH BABOe HHXKe TOH BBICOTHI NOAHATHS, KOTOpas
yKasaHa B Npexblaylleli cratbe. PasHorsacue oOycnoBieHO,
KaK Y€ TIOBOPHJOCH, Te€M, 4YTO, IOJB3YsCh (PopmyJaMu
yueOGHHKa, Mbl HE NPHHAJIH BO BHHMaHHe OcCJabJeHHsI CHJIbI
TAXKECTH € BBICOTOH. $ICHO, UTO eCJH CHapsn NpUTATHBAaeTCA
3emJéit csabee, OH HOOJKEH MPH JAaHHOH CKOPOCTH TOA-
HATBCSI BBILLE.

He cienyeT crneluuTh € 3aKJ/lO4YeHHEM, YTO MPUBOAHUMBIE
B yueOHMKaxXx QOPMyJbl IJIsl BBIYHCJEHUS] BBICOTH MNOnbBEMA
Tesla, OpollueHHOrO BBepX, HeBepHbl. OHW BepHHl B TeX rpa-
HUIAaX, AJs KOTOPBIX NpeAHa3HAa4YaloTCsl, U CTAHOBATCH He-
BEPHBIMH JIHIIb TOTAA, KOTAA BBIYHCJNTENb BBIXOAMT C HUMHU
3a yKa3aHHble rpaHunbl. IlpeaHa3HayaloTcsl e 3TH Qop-
MYJIBl J1s1 BecbMa HeOoJbIIHX BLICOT, Iae ocaabJenie CHIIbI
TSI2KECTH €IU€ HAacTOJBbKO HE3HAUUTEJbHO, 4YTO KM ‘MOKHO
npeHeOpeub. Tak, AJs cHapsiga, OpOILUEHHOro BBEpX C Ha-
yaJbHOH ckopocthio 300 M/cex, ocnabneHre CHWIBL TS2KECTH
CKasblBaeTcsl BeCbMa MaJlo.

Ho BoT uHTepecHbI BOMpPOC: OLLYTHTEJHHO JH yMeHbILE-
HUE CHJIBI TSXKEeCTH IJIsI BBICOT, C KOTOPBIMH HMEIOT [eJiOo CO-
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BpeMEHHAsi ABHALHS # BO3AyXOIJaBaHue? 3aMeTHO JIH yKe
HA 3THX BBICOTax yMeHblleHHe Beca tea? B 1936 r. néruuk
Bnanpumup KokkuHakKy mogHuMall B CBOell MalipHe pas-
JIMUHBIE Tpy3bl Ha GOJIBLIYIO BHICOTY: /o 1 Ha BBHIcOTY 11 458 M,
1l m—mna 12100 » u 2m na 11 295 ». CnpaniuBaeTcsi: Cco-
XpaHsiJIH JIM 3TH IPpy3bl HAa YKA3aHHbIX PEKOPJHbIX BbICOTAX
CBOIi MepBOHAYAJIBHBIH BeC HJM TEPSIH TaM 3aMETHYIO €ro
yacte? C nmepBoro B3rJsina MOMKeT KasaThCsl, YTO NOABEM
Haj 3¢MHOH [TOBEPXHOCTBIO Ha IECATOK € NUIIHHM KHJIOMETPOB
He MOXeT 3aMeTHO YMEHBUIHUTb BeC I'Py34 Ha Takou OOJbLIOH
ninaHete, Kak J3emas. Haxonasicb y 3eMHO#I MOBEPXHOCTH,
rpy3s OTCTOSiI OT UeHTpa Hamed naaHetbl Ha 6400 xum;
NOAHSATHe HA 12 kM yBesinyuBaer 3To paccrosinue no 6412 xkm:
npubaska kak OyATO dYepeCyyp HHUYTOXKHAS, YTOObl MOIJia
0KasaTr ¢ yoOnlip B Bece. Pacuér, onHaKo, roBOpHT ApYyroe:
NOTEpPst Beca MOJIYy4aeTCsi JOBOJIBHO OLLYTHTEJBHAS.
Boinosin¥M BRIMHCJEHHE AJIsi OQHOTO CJy4dasi: HalpuMep,
st nmoagwéMa Kokknnaku c rpysom 2000 ke ma 11 295 .

Ha stoii peicoTe camosiéT HaxonuTcsi Aajibliie OT LEHTpa
6411,3

“6a0p PAas
Cuna npuTsiKeHHss ocjJabeBaer 31ech B

6411,3 \2 11,3 \2
(6400) , T. e. B(l—l—m) pas.

CioenoBaTe/IbHO, TPY3 HA YKAa3aHHOH BBICOTE JIOJKEH
BECHTD

3€MHOTO Miapa, HeMKeJIU NpH CTapTe, B

2000:( +6‘4‘0§) 2.

Ecsn BHIMOJIHUTE 3TO BbIYHCJIEHHe (AJsi 4Yero ymnoGHO
BOCIOJIB30BATBLCH NpuU€Mamu MNpubJHKEHHOro pacuéral)), To
BHISSICHUTCS, 4TO Ipy3 B 2000 k2 Ha peKOPAHOH BBICOTE BECHI
tonpko 1993 ke; oH crtasnm Ha 7 Ke jerye — y6Gblib  Beca
JIOBOJIBHO oOLLyTHTeJbHasi. KujiorpaMmosasi rupsi Ha TakoH
BbICOTE€ BHITSITHBaJla Obl Ha NPYXKHHHOM Ge3MeHe TOJIBKO
996,5 2; 3,5 2 Beca TepsieTcs.

1) MoxHO nosb30BaThes NPHOIHIKEHHRIMH PaBEHCTBAMHU
l+af=14+2¢ v 1:(1+a)=1—aq,

roe @ — secbMa MaJiaf BeJiuuuEA. ITosTomy

11,3 3
2000 : (1 1 f:io?)) _2000:(1 +3200)=2000—¥-’— — 2000 —7.
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Euié 60/plyi0 noTepio Beca JOIKHB OblIH OOHaAPyIKHUTb
Hallld CTPATOHABTHI, MOCTHTIINE BBICOTH 22 km: 7 e Ha KaX-
JblH KHJIOTPaMM.

Hns pekopaHoro mogbéma Jérunika HOmauieBa, nogHsiB-
merc B 1936 r. rpy3s B 5000 xe Ha BeicoTy 8919 M, MOXKHO
BbIYHC/JEHHEM YCTAHOBHTb OOLLyl0 TMOTEPIO Beca TIpy3oM
B 14 Ke.

B tom xe 1936 r. aéruux M. IO. AJjexkceer nomHsJl Ha
BoicoTy 12695 M rpy3 B 1 m, néruux M. HioxtHkoB noaHsa
Ha sbicoty 7032 m rpy3 B 10 m u 7. n. Ilosbaysace wu3sno-
KEHHBIM BBIlLle, YHTaTeJb 6e3 TpPyJAa CMOXKET BBLITOJHHTD
BBIYHCJICHHE TOr0, KaK BeJiHKa Obljla B 3THX cJy4yasx I[10-
TEPA Beca.

C uMpkyJeMm no njaHeTHbIM NYTAM

M3 Tpéx 3aKOHOB [JIAHETHBIX ABHXKEHHH, C OTPOMHLIMH
YCHUJIHAMH BBHIPBaHHBIX y IMpHponabnl reHueM Kermsepa, Hau-
MeHee MOHATEH IJI MHOTHX, MOXKaJy#, nepBblil. 3aKOH 3TOT
YTBEpKOAeT, 4TO IJIaHEThl ABHXKYTCH Mo aJjmncaM. [loyemy
Ke HMeHHO no ajuuncam? Kasanock 6bl, pas or Connna Bo
BCE CTOPOHBI HCXOAMT OAMHAKOBAsA CWJa, ocjaabesarollias
C YHZAJIeHHEM B ONMHAKOBOH Mepe, TO MMJAHEeThl HOJXKHBI 00-
xoputhe CoyiHIE NOo Kpyram, a HHKAK HE MO BHITHHYTHIM
3aMKHYTBIM nyTsM, B KoTopbix CoJiHIle K TOMY e He 3a-
HUMaeT LEeHTpaJbHOro noJoxenus. Henoymens nomoOHOro
pojia HCUepNBbIBAIOLE PA3bSCHAITCA NPH MAaTEMaTHYECKOM
paccMOTpeHuH Bornpoca. Ho HeoO6XOOHMBIMH NMOSHAHHWSIMH H3
BbICLIIEHi MaTeMaTHKH BJAaICIOT JIULIb HEMHOTHE ApY3bsi Heba.
Iloctapaemcs xe cneflaTe OLLYTHTEJBHOH NMPAaBHJBHOCTbL 3a-
KoHoB KenJiepa nss Tex Halgx 4uTaTeseHd, KOTOpble MO-
T'YT pAcCopPsXKAaThbC TOJBKO apceHajioM 3JieMeHTapHOH Ma-
TeMaTUKH.

BoopyXuBLINCE LHPKYyJeM, MacuTaOHOH JHHEHKOH ™
6oJiblLM JIHCTOM OyMarH, 6ymgeM caMH CTPOHTH IJIAHETHbIE
NyTH ¥ TakuM o6pa3oM yOenpuMcs rpauyecKd, 4YTO MOJY-
YalOTCS OHH TAKHMH, KAKHMH JOJKHBI ObITh COTJIACHO 3aKO-
HaM Kennepa.

JBmKeHue IJaHEeT yNpaBJsieTCH CHJIOH TAroTeHHs. 3aii-
mMémca eto. Kpyok B mpaBoit wacTH puc. 87 mzobpaxaer
HeKoe BooOparkaeMoe COJIHIIE; BJE€BO OT Hero — BooOparkae-
Mas IJjaHera. PaccrosHue MeXnay HHMH 10OycTb Oyner
1000000 xm, Ha yepTexke OHO NMDeACTABJIEHO & CM — B Mac-
wrabe 200000 xku B 1 cm.
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Crpenka B 0,5 cm gjuHbl u3oGpaskaer cuny, C KaKoh
nputsarvaercs K Cosnuuy Hauia miuanera (puc. 87). Ilycts
Tenepb MJaHeTa oA AciCTBHeM 3ToH CHJbI npHOJIH3HVIACH K
CouiHily ¥ HaxopuTcs oT nero Ha paccrosinud Beero 900 000 ku,
T. ¢. 4,5 cm Ha nameMm ueprexe. IIpuTaxkeHue MIaHeTH K

10\ 2
CoJiHLlY Tenepb YCHJMTCH NO 3aKOHY TATOTEHHS B (5-) T. €.

B 1,2 pasa. Ecan panplue nmpuTsiKeHHe H300paKeHO ObLIO
crpeJkoit B 1 enunuiy AJMHBL, TC Telepb Mbl AOJIXKHBI NPH-
Jatb cTpeske pasmep 1,2 emunuubl. Korma paccrosiHue
ymeHbmuTes o 800000 xkm, T. e. 1o 4 c¢m Ha HaleM 4Yep-

1o

o O
12 o
-1 O

5,0 O

- Zg O

4.0
o— —r——o

Puc. 87. Cuna nOpHTsMENHA [NaHeTH
ConHuem yBeJHYHBAeTCs € YMeHbile-
HHEM PacCTOSHHAL

TeXe, CHJla NPHUTHKEeHHs1 BO3PaCTET B (T) , T. e. B 1,6 pasa,

# ¢i306pa3unca crpeskoii B 1,6 emununbl. Ilpu naspHerlleM
npuGsuKeHny nianetol K CosHny no paccrosinus 700, 600,
500 ThICAY KM CHyla NPUTSKEHHS COOTBETCTBEHHO BBIPAa3HTCH
cTpeJiKaMi B 2, B 2,8 u B 4 eAUHHUUBl JJIUHBL.

MoxHo npeacraButhk cebe, YTO T€ Ke CTpeJKH #306pa-
KalT He TOJIBKO NMPHTATUBAIOLIHe CHJIB, HO U NepeMelleHns,
KOTOPbIE TeJIO COBepliaeT MOJ BJHAHHEM STHX CHJ 32 ¢AH-
HULY BpeMeHH (B 3TOM CJiydae InepeMellleHHsi NPONOpUHO-
HaJIbHbl YCKOpEHHsIM, a cTaJjlo 6biTh, H cWiaMm). B panbHei-
IIMX HALIUX MOCTPOEHUAX Mbl GyneM MNOoJb30BaThCH 3THM Uep-
TeXXOM Kak roToBbiM MacluTaboMm nepemellleHHH IJIAHETHI.

[MTpucTynum Temeppr K NOCTPOEHHIO MyTH MJaHeThl, obpa-
mamwieiica Bokpyr Cosuna. Ilycte B HeKoTopbli MOMEHT
njadeTa TOH e Macchl, WTO M ceHyac paccMOTpPeHHasl, ABH-
rascb B Hanpassenun WK co CKOpOCTbIO B 2 eqHHHIDI
IJUHB, ouyTuiacs B Touke K, Haxoxmsiueiics Ha paccrosi-
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HuH 800 000 xk» or Cosnna (puc. 88). Ha atom paccrosuuu
oT Conxua ero nputsixkeHue GyneT [efCTBOBATL HA MJaHeTy
C TakOH CHJIOH, YTO 38CTABHUT €€ B EIHHHILY BPEMEHH Ie-
peMecTuTbCs Mo HampasJieHHto K ConHny Ha 1,6 emgwHHLIBI
JJIMHBI; 32 TOT e TMPOMEXYTOK BpeMEHW IJIaHeTa Ipo-
NBHHETCS] B INepBOHayaJbHOM HanpasneHud WK Ha 2 enu-
HUUB. B pe3ynbrate oOHa mnepeMecturcss mo puaroHamn KP
napasujesiorpamMma, TOCTPO-
€HHON'O Ha mepeMelleHHsX
K! u K2; sta pwmaronaJb
paBHa 3 eQHHHUAM [AJIUHBI
(puc. 88).

Ouytuswince B TOouke P,
[VIaHeTa CTPEMHTCH IBHU-
raTthCsl fanbplile IO Harmpa-
BjaeHHi0o KP co CcKopocThiO
3 emunuu, Ho B TO Xe
BpeMsl IOf AEHCTBHEM IpPH-
TsokeHuss CoJiHa Ha pac-
ctrogsHuu SP =058 oHa
JIOJIXKHA B HanpasJieHud SP
npoiity nyte P4=3. B pe-
3yJbTaTe OHa npoHaéTr nua-

Puc. 88. Kak Coanue S uckpusaser poyajip PR napaJsiieJso-
nyTe pnavetnt WKPR. rpaMMa

Jlanbuie BeCTH MOCFpoe-
HHEe Ha TOM Xe yepTrexe MBI He cTaHeM: MacmiTal® CJANIIKOM
kpyneH. IloHsTHO, uTO YeM Maciutab Mesbue, TeM OOJIBIIYIO
YacTb NYTH MJAHETHl YAACTCSH HAM MOMECTUTb HA yepTexe U
TeM MeHblie OyneT pe3KOCThb YIJIOB HapyllaTh CXOACTBO Ha-
uiefl cxeMbl ¢ HCTHHHBIM NMyTéM mnjaHeTol. Ha puc. 89 nana ta
e KapTuHa B Ooslee MeslKoM Maclutabe nJisi BooOparxKaemoro
cnyyasi Bctpeud CoJsiHIA ¢ KaKUM-HHOynbp HeOeCHBIM TeJioM,
Mo Macce MOJOOHBIM BHILIEYIOMSAHYTOH niaHeTte. 34ECh SICHO
BUIHO, KaK CoJiHIle OTKJIOHAET IJIaHeTy-MpHlllenbla OT eé
NepBOHAYaJIbHOIO MyTH W 3acCTaBJIfeT CJefOBaTb MO KPHBOH
P—I—II—]II—IV—V—VI. Yrjn nocTpoeHHOro nyTH 34ech
HE TAaK Pe3KH, H OTAeJIbHblE IOJOXKEHHSI MJaHeThl HEeTPYIHO
Ve COe[MHHTh IJIaBHOH KPUBOH JIHHHEH.

Uto ke 310 3a KpuBasi? OTBETHTb Ha 3TOT BONPOC ITO-
MOXeT HaM reoMerpusi. Hanoxute Ha ueptéx (puc. 89)
JIMCTOK Ipo3payuodt 6ymard u IepeHecHTe Ha He€ IIecTb
MPOH3BOJIbHO B3AATBIX TOYEK IJIaHETHOro nyTH. BriGpaHHbie
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mecte Towek (puc. 90) mnepenymepyitte B moOoM MNOpsaKe
B COeJHHHTe MexXay coboil B TO¥l Ke nocjeAoBaTeJIbHOCTH
NPsIMBIMH OTpe3kaMH. Bbl mnosyuynTe BMNHCAHHYIO B MYThb
MJIAHEeTh! MIeCTHYroJIbHYI0 (UTryPy 4acCTbIO ¢ MepeKpelliHBaro-
muMucs cropoHamu. Ilpomonkurte teneps npsmyro I—2 1o
nepeceyeHuss ¢ JuHueir 4—5 B Touke /. Takum e o6pasom

noJiyuuTe TOUKY /I Ha mnepeceyeHHM NpPsAMBIX 2—3 u 5—6,
-

e
- P
s f
d
’a ”
i \\ 5
S
3\ ‘\
\" 7
e
& \l
fz_y P
ﬂ
1
!
!
g

Puc. 89. Connne otkiaoHsieT nnaHery P ot e€é nepso-
HavyalLHOTO NPSAMOTO NYTH, 3acTaBiss €€ OnHCHBAThH
KPHBYIO JIMHHIO,

3ateM Touky II] — na nepeceuenun 3—4 u I—6. Ecan Hc-
cjlelyeMass HAMH KpHBasi eCTb OJHO H3 TaK Ha3blBA€MBIX
«KOHHYECKHX CeYeHHil», T. e. 3Jaumne, napabosaa WM THIep-
6ona, To Tpu Touku I, Il u Il moyXHB! OKas3aTbCs Ha OHOI
npssMoH JuHMH. TakoBa reoMmeTpHuyeckasi TeopeMa (He H3
yucjaa TeX, YTO MPOXOAATCHA B cpedHell IIKOJe), HOCALLAas
Ha3BaHHe «llecTuyrosibHHKA Ilackans».

TuwiateNbHO BHINOJVIHEHHBIA 4YePTEX Bcerga nacT ykasaH-
Hble TOYKH MepeceyeHHst Ha OAHOH NpsiMoii. DTO ADKa3bIBacCT,
YTO HCCleJyeMass KpuBasi ecTb Jub0 3JIHIC, MO0 napaboJia,
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Ju6o runepbona. K puc. 89 nepsoe, oueBuaHO, He NOAXOAUT
(kpuBas He3aMKHyTasi), 3HAYHT, IJIaHeTa IBHTajach 31eChb
o napaboJsie unu runep6one. CooTHollleHHe MepBOHAYAJBHOM
CKOPOCTH ¥ CHJIBI TNMPHTAXKEHHS Takopo, yTo CoJiHLE JHIIb
OTKJIOHSIET NJIaHeTy oT NPAMOJIHHEH-
HOTO NMYTH, HO HE B COCTOSIHHMN 3acTa-
BUTh €€ oOpaluarbcsi BOKpYr cebs,
«3aXBaTHTb» €€, KaK rOBOPAT acTpo-
HOMUDI,

ITocrapaeMcs Tenepb NOAOOHBIM Ke
06pa3oM YSCHHTbL BTOPOH 3aKOH IBHU-
JKEeHHSl NJlaHeT — TaK Ha3blBaeMblil 3a-
KOoH niowmianeii. PaccMorpute BHHMA-
TeqbHO puc. 21 (crp. 43). IBenanuathb
HaMEYEHHBIX Ha HeH ToueK NeJAT €€
Ha 12 y4acTKOB; OHH He paBHBI IO
IJTAHE, HO HaM H3BECTHO, YTO OHH IpO-
Puc. 90. Teomerpuye- XONATCA IJIAHETOH B ONHHAKOBOE
ckoe nokasareascteo  Bpems. Coemunus Toukw I, 2, 8 ¥ T. L.
TOro, Y7o MIaHeTw IBU- ¢ CogHlleM, nosayuure 12 ¢uryp, xoro-
MyTCA BOKPYT COMHMA  pp o opEIMIKEHHO MOMKHO MNpencTa-
N0 KOHHYECKHM cCeue-
musM. (ITompoSGeoctu BHTH TPEYroJIbHHKaMH, €CJIH COeAHHHTE

B TeKCTe.) Toukd xoppamu. MamepHB ux ocHoBa-

HHA ¥ BBICOThI, BBIUKHCJHTE KX IJIO-

wany. Ber y6egurech, 4TO BCE TPEYrOJbHHKH HMEIOT ONHHA-

KOBYIO MJolllanb. JIpyruMu cJ0OBaMH, BBl MPUXOAUTE KO BTO-
pomy sakoHy Kemnnepa:

Panuyce-BeKTopb nJaHEeTHBX OpOHT
ONHCHBIBAIOT B pPABHBI€ NPOMEXKYTKH BPEMEHH
paBHBE MJOILALIH.

Hrak, uupKy/ip 00 U3BECTHOH CTelEHH IIOMOTraeT MOCTUYDb
MmepBble 1BA 3aKOHa IJIAHETHBIX ABHKEHHH. UToObl ysCHUTH
cebe TpeTul 3aKOH, CMEHHM LHPKYJIb Ha MepO H MponeslaeM
HECKOJIbKO YHCJIEHHBIX YnpaKHeHHufl.

Magenue naaner Ha Codaunpe

3anyMblBaJuCh JiE Bbl HAJ TE€M, YTO MpoOu30llo Obl C
Hallleii 3eMJ€l, ecqH Obl, BCTPETHB IPENATCTBHE, OHA BHE-
3anHo Obla OcTaHOBJieHAa B cBOEM Oere Bokpyr CoviHua?
Ilpexxne Bcero, KOHEYHO, TOT OTPOMHBIH 3amac 3Hepruu,
KOTOPBIM HajiesieHA Hallla NJiaHeTa Kak JBHIKYLUEecs TeJo,
NpEeBPaTHTCA B TEILIOTY # Harpeer 3eMHoH Iiap, 3emJd
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MUMTCs no opbHTe B neCATKH pa3 ObiCTpee nyJad, U He-
TPYAHO BBIYHCJHTBH, YTO M€pPexXOfi SHEPTHH e€ JABHIKEHHSA
B TeIVIOTY NOPOAMT YYMOBHIIHbIH ¥XKAap, KOTOPHH MIHOBEHHO
NPEeBPATHT Halll MUP B HCHOJHHCKOE O6JaKo pacKaJEHHbIX
rasos...

Ho ecsn Obl pgaxe 3emisi npH BHe3anmHOH OCTAHOBKE
u3bersia 3Toil yyactH, oHa BCé-Taki ob6peuena ©Oblia 6bl Ha
orHeHHyI0 rubesib: ysiekaeMas CoJiHLEM, oHa YCTpEMHJAcCh
6Ll K HEMY C Bo3pacTaloleid CKOpoCcTbIo H norubsaa 6bl B €ro
[JlJaMeHHBIX OOGDbATHAX.

IDTO POKOBOe MMaAeHHe Hayajochk Obl MepjeHHO, C uepe-
nallibel CKOPOCTBIO. B MEPBYID CEKYHAY 3emMJs NpHOIU3H-
Jack 661 K CosHny TolbKo Ha 3 mm. Ho ¢ kaxpo# cekyH-
JIOH CKOpPOCTb €& JBHXKeHHS IMPOTrPecCHBHO Bo3pacrana Obwl,
JOCTHTHYB B nocqenHio cexkyHny 600 km, C stoit HeBooGpa-
3HMOU CKOPOCTBIO 3eMHOH LIap o6pyliujcs G6bl Ha packa-
nénnyr nosepxHocTh CoJsHia.

HHTepecHO BBIYHCJAMTE, CKOJBKO BpeMeHH IAJuJCH Obl
5TOT rubesbHBIA NEpes€T, AOJro JIU NpoJoJjKasack Obl aro-
HUA Halero obpeuénnoro mupa. Cpesnath ator pacuér nomo-
XeT HaM TpeTH it 3akoH Kensepa, koTtophlii pacmpoctpa-
HAETCH Ha IBHI}KEeHHe HE TOJIbKO IJIaHeT, HO W KOMeT U BceX
BOOOLIe HeOGECHbIX TeJl, ABHIKYIIHXCH B MHDOBOM NPOCTpaH-
CTBe MOJA AefiCTBHEM LEHTPaJbHOH CHJB TAroTeHHs. 3aKOH
3TOT CBAI3bIBaeT BpeMsa obpallleHus nJiaHeTh (eé «roay») c e€
paccroanueM or CoJiHLa ¥ TIJIacHT:

KBajapaTh BpeMEéH ob6palieHus nNJaHerT
OTHOCHTCH MeXAy cobofl, Kak Ky6bn O60Jb-
IHX NoJiyoceidi Mx opO6burT.

B nameM ciayuae Mbl MOXKEM 3€MHOI Miap, NpsIMO JeTs-
muii K ConHuy, ynopo6uTh BooOparkaeMmoii KoMeTe, JABHXKY-
[IeHCH MO CHJBHO BBITAHYTOMY, CXKaTOMY 3JIJHIICY, KpahHHE
TOYKH KOTOPOTO pAaCHOJIOKEHBI: OAHa — Ha 3€MHOH Op-
6ute, apyras — B neHtpe ConHua. Bosbliasi nojyoch OpOHTH
TaKoOH KOMeETHI, OYeBWIHO, BABOE MEHbllle GoJbILIOH MOJYOCH
op6utel 3emyn. BouiuncanM Ke, KakoB no/ikeH Oblil Obl GHITH
nepuon obpaieHus 9ToH BOOOpParKaeMOH KOMETHI.

CocTaBHM NpOMOPUHIO HA OCHOBAHHH TPETHETO 3aKOHA
Kensepa:

_(nepuog o6p. 3eman)® (6. moayoch opb. 3eman)®
(nepuog o6p. komern)® ~ (6. noayoch op6. KoMmerwm)*
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Ilepuon ofpaiuenuss 3eMyau paBeH 36D CyTkaM; mpUMeM
3a eAUHHLY ‘OONbUIYIO NOJYOoCh €€ opOuThl, ¥ TOoraa Goviblias
noJiyocb OpOHTH KoMeThl Beipasutrcs apobbio 0,0, Ilponop-
IHsl Halla NMPUHHUMAeT Telepb TaKol BUA:

3652 1
(nepuon oGpawienus xkometn)  (0,5)3 °

OTKYAa
(nepron obpamenus KoMmetH)® == 365% X -é— .
CJlenoBaTte bHO,
nepuolX obpanieHuss KoMeThl ==365 X 1__= 365 .
V8 Vs

Hac untepecyer, co6CTBEHHO, He NOJIHBIE NepHOA obpa-
LleHHs 3ToH BooOpaxKaeMoi KOMCTHI, a NOJIOBHHA NepHoAa,
T. €. JIPOOJIKHUTEJIbHOCTD IMOJIETA B ONMH KOHEl — OT 3eMHOMH
opbutht 1o CoaHua: 310 ¥ 6YyOeT HMCKOMOe BpPEMs MaaeHHs
3eman Ha Coanue. BeuuciuM xe ero:

365, 365 __ 365 _ 365
Ve "™ 2vVs vVm 58

3nayut, 4ToOBl Yy3HaTh, BO CKOJbKO BpeMeHH 3emJid
ynaja O6b1 Ha CoOJHLE, HYXHO NPOJO/IKUTEJBHOCTE TOJa

pasfeguts Ha 132, T. e. Ha 5,6. DTo COCTaBHT KPYTJIBIM
cuéroMm 65 mHeH.

Hrak, Mbl BbIUHCAHIH, YTO 3eMJIf, BHE3ANMHO OCTAHOB-
JieHHasl B CBOEM JBHKEHUH IO opbuTte, nagasa 6u Ha CouHIe
B TeyeHHe OoJiee yeM JIBYX MeECSLEB.

Jlerko BHAeTh, YTO TMOJYYeHHAs BBIIIE HA OCHOBAHHH
TpeTbero 3akoHa Kennepa mnpocras QopMmysa npuMeHHMA
He K OJIHOH TOJbKO 3eMJie, HO ¥ K KaXKJaoll Apyroil mnjaHere
W naxe K KaxaoMmy cnyTHuKy. MHave roeops, uroln y3HaTh,
BO CKOJIbKO BPEMEHH IlJIaHeTa HJIM CNYTHUK YIMajayT Ha CBOE
LIEHTPaJIbHOE CBETHJIO, HYXKHO NepHoja UX obpaieHHs pas-

AeJuTh Ha V32, T. e. Ha b.6.

ITostomy, Hanpumep, Mepkypuiti — camas 6Jsu3Kas K
CosiHuy nnaHera, — obpawatroiuiics B 88 muHedt, ynasa 6wl
Ha Couanue B 15!/ nmnefi. HentyH, omun «rog» woToporo
paBusiercs 160 mHamuM rogam, magan 6n Ha Cosnue
291/y ner, a Ilnyron — 44 rona.

Bo ckonbko BpeMeHH ynasa 6b: Ha 3emiio JIyHa, ecsH
Obl BHE3AIMHO OCTaHOBUVICH eé Ger? HenuM BpeMsi o6paiucHus
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Jlyubl — 27,3 nHs — Ha 5,6: nogayuyuM Ho4TH POBHO D IHeii.
H ne Tosbko JIyHa, Ho u Bcsikoe BoOOLIe TeJo, HAXOASA-
llieeCsl OT HAaC Ha paccrosihHu JIyHbl, magano 6bl Ha 3eMJIO
B TeueHHe O NHeH, eCJH TOJBKO eMy He cooblieHa KaKasi-HH-
Oynb HayasbHAst CKOPOCTh, H OHO MajaeT, MOAYHHSISICh JIMIIb
LEeHCTBHIO 3eMHOTro npHTsKeHus (BausiHue Conuna Mbl panu
POCTOTH 31ech HcKaoyaeM). Ilons3ysick Tol ke QOpMY-
JIOH, HETPYOHO IMPOBEPUTH MPOACJIKHUTEJBbHOCTh NepesiéTa Ha
Jlyny, ykasauunyio K. BepHom B pomane «H3 nymxu Ha
Jlyny» 1).
HaxoBaabua ByiakaHna

Cefiyac BBIBEIEHHBIM MPABHJIOM BOCIOJB3yeMcsl AJs pe-
HieHHs JIoGONBITHOH 3amayu H3 obnactH Mudogorud. Jpes-
Herpeyeckuit Muh o ByJsikaHe MoBecTByeT, MeXKAy IPOYHM,
4YTo 3TOT GOr YPOHHJ OAHAXKAbl CBOIO HAKOBAJNbHIO, H OHA
nagana ¢ Heba uennlx 9 nHell, mpeXae 4Yem jpgoJeresa no
3emnan. Ilo MHenHio ApeBHHX, CPOK 3TOT OTBe4YaeT MpPeA-
CTaBJIEHHIO O HeBOOOGpas3uMoil BbICOTe Hebec, rme o6uTaloOT
boru; Beab C BepLUUHb XeOMCOBOH MHUPAMHIABI HAKOBAJIBHS
nojserena 6bl o 3eMJH Bcero B O cekyHna!

HerpynHo, onHako, BBIMHCJIHTB, YTO BCEJEHHAsi NPEBHHX
rpeKoB, €CJH H3MeDSTh €€ IO STOMY IMpHU3Haky, Owniyia Ohl,
M0 HAaUIWM MOHSITUSIM, JOBOJIbHO TE€CHOBATA.

Mb! yxKe 3HaeM, uto JIyHa mapaJsa 6bl Ha 3eMJi0 B Teye-
Hie 5 gHed, MuduHyeckas Ke HaKOBaJbHs Nanmaja 9 mHeM.
3Hauut, «He60», ¢ KOTOPOro ynaJa HaKOBAaJibHsi, HAXOJUTCS
Jaablie JyHHOH op6uthl. Ha MHoro sy panbuie? Ecaw yMHO-

xKuM 9 nHell Ha }/ 32, MBI y3HaeM BeJHYKHY Toro NepHoaa,
B Te4yeHHE KOTOPOro HAaKOBaJibHA ofpalianack 6bl BOKPYT
3eMHOro uiapa, 6yab OHa CHYTHHKOM Halllefi IJIAHETHI:
95,6 =051 cyrkam. IlpuMenum Tenepp K Jlyne u K Ha-
HieMy BooOpa)kaeMoMy CHNYTHHKY-HaKOBAaJIbHE TPETHH 3aKOH
Kennepa.

CocraBuM MpPOMOPLHIO

(nepuon o6paumenus Jlynn)®>  (paccrosiuue Jlynw)®
(nepuon o6paunieHuss HakoBalbHH)?  (pacCTOsIHME HakKoOBalbHH)®'

IToncraBup yHcna, HMeeM

21,3 380 0008
012 (paccrosinne HakoBalbHH)? *

1) PacuéTei NpuBefeHn B Moeli KHUre «MeXITaHeTHHe MyTeiecTBHsI®.
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OTclofa HEeHSBECTHOE PAaCCTOSIHHE HAKOBAJbLHH OT 3eMJHU
HETPYJIHO BBIYHCJIUTD:

- 380 0003
27,3% T

_ /518
— 380000 )/ .

4
512
pPacCTOsiHHE HaKOBAJIbHH = l/

Briuncienne naér caenyrouiuit pesyasraT: 580 000 wm.

Hraxk, BoT Kak MH3epHO OBIJIO Ha B3IJIA[ COBPEMEHHOTO
aCTpoHOMa pacCTosHue a0 Heba JpeBHUX TIPEKOB: BCEro
B NoJiTopa pasa Gousbliue pacctosiHusa Ao JIyHel. Mup npes-
HHX KOHYAaJICA NPHMEPHO Tam, rae, no HaulUM IpeAcTaBJie-
HHSIM, OH TOJIBKO HAaYHHAaeTCH.

I'paHuu COJHEYHOH CHCTEeMbI

Tperuii 3akoH Kensepa pna€t Takike BO3MOXHOCTb BHIYM-
CJIHTh, HACKOJIBKO JAAJIEKO AOJKHa OhITb OTOABUHyTa rpa-
HHIA Hallel COJTHEYHOH CHCTEMBbl, €CJH CYHUTATb KpPanHUMHU
e8 TOYKAMH CaMble OTAaJIEHHble KOHLb! (adesiny) KOMEeTHBIX
opbut. Ham mpuxonunoce yxke 6ecenoaTb 00 3TOM paHblile;
3fech NPOH3BeNEM COOTBETCTBYIOLIME pacyér. Mel ynoMH-
Haqu B raase III o xoMmerax, MMeIOLIHX OYeHL MOJITHI Ie-
puon oOpauteHusi: B 776 seT. BoluucauMm paccrosiHue X age-
JIUS TaKoH KOMETHl, 3Has, 4YTo OJmiKaiilllee €€ pPacCTOsIHHE
or Counua (mepurenuii) pasuo 1800000 xm.

[IpusnekaeM B KayecTBe BTOPOTo Tesja 3€MJI0 H COCTAB-
JisseM TPOTIOPLHIO:

i 3
_— [ﬁz— (x 4 1 800 000) ]

12 150 000 0003 )

OTrcona
x -+ 1800000=2 - 150000000 - /776"

U, caeposaTtesibHO,
x =>54 298 000 000 M.

Mp! BHIEM, YTO pacCMaTpUBaeMble KOMeThbl JOJIJKHE yXO-
auth B 181 pas pmasbiie or CoJiHua, yeM 3eMJiss, W 3HAYMT,
B YeThipe C NOJIOBHHOH pa3a p[aliblle, YyeM MOCJenHss M3
H3BECTHbBIX HaM mJaHeT — IlnyToOH.
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Ounoka B pomane ¥ioasi Bepua

BriMmbiliienHas kKomera «[lasnus», Ha woropyio JKiosb
BepH nepenéc agiicteue pomana «['ekrop CepBanak», coBep-
aeT noJdHbli o6opor rokpyr CoJlHIla poBHO B JBa roja.
Ilpyroe ykasanue, HMetollleecsi B POMaHe, OTHOCHTCSA K pac-
cToaHuio adennsa 3Toit KoMmeThl: 820 MUJJIIHOHOB KM OT COJIH-
1a. XOTfl pacCTosiHHe MepHreJiisi B pOMaHe He YKa3aHo,
Mbl [10 TeM ABYM JaHHbIM, KakKue ceiiyac MNpHBEAECHH], YK€
BIpaBe yTBepKIaThb, UTO TAaKOH KOMeThbl B Hallell COJIHEYHOI
cucteMe OblTb HEe MoOxeT. B 3TOM y6exxkaaer Hac pacuér no
¢opmyJie TpeThero 3akona Kennepa.

O6GosnaulM HeH3BECTHOE pAacCTOsIHHE [MepUresidsi yepes
X MHJUIHOHOB KM. DoJbliasi ocb OpOUTHl KOMEThl BbIPA3UTCH
Torga 4yepes x - 820 mMuJMnHOHOB KM, a OoJspliias MNOJYOChH

x + 80
yepes —s— MuiHOHOB K. ConocTapJjsia nepuoj o6pa-

ILIeHHs1 W pAacCTOosiHMe KOMEThl C MEPHOAOM H PacCTOSIHUEM
3eMJiH, UMeeM IO 3akOHY Kernsepa

22 __ (x- 820)°

127 28.150% °

X == — 343.

OTpuuarenbHbli pe3yJbTaT AJs1 BeJUUUHB OJuxaiiulero
paccTtosiHua KoMeThl OT CoJIHIA yKasblBaeT Ha HeCcOoTJaco-
BAHHOCTb HCXOAHBIX JAAHHBIX 3ajxauu. Jlpyrumu cJioBamy,
KOMETAa CO CTOJIb KODOTKHM NepuoaoM obpalleHus — 2 roga —
He MorJia 6bl yxoauTb oT CoJsiHIa Tak AaJieko, KaK YKa3aHOo
B pomane JKions BepHa.

OTKY.Za

Kak B3BecHan 3emio?

CyllecTByeT aHEKAOTHMECKHH pacckas M[pO HaWBHOMO
yeJIOBEKa, KOTOpOoro Bcero OoJiee YAUBJISJIO B ACTPOHOMHHU
TO, YTO YUYEHBIE Y3HAJIH, KaK 3BE€31bl HasmBaiorcA. Ecau ro-
BOPUTb CepbE3HO, TO Haumbosee yAUBUTEJbHBIM JOCTHXXEHHEM
aCTPOHOMOB JIOJI2)KHO, BEPOSITHO, Ka3aTbCA TO, YTO UM YyJha-
JJOCb B3BeCHTb H 3eMJIo, Ha KOTOPOH MBI XKHBEM, H Ja-
JIékne HebOecHble cBeTwia. B camom jpesie: KakuM cnocoGoM,
Ha KakMX BeCax MOTJIM B3BECHTh 3eMJi0 H HeGOo?

Hauuém co B3BemiuBaHus 3emdu. [lpexxne Bcero otnaaum
ceGe OTYET, YTO CJEAYyeT [OHUMAThL MNOJ CJOBAMHU «BeC 3eM-
HOTrO 1iapas. BecoM Tesla Mbl Ha3biBaeM JaBJIEHHE, KOTOPOE
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OHO OKa3blBaeT Ha CBOIO OINOPY, HJH HaTsXKeHHe, KOTOPOe
OHO NMPOMU3BOAUT HA TOYKY npuBeca. Hu To, HU gpyroe K 3eM-
HOMY 1LIapy HelpHMeHHMO: 3eMJis HH Ha 4YTO He OnHpaercs,
HH K YeMy He NpHUBclIeHA. 3HAYHT, B TAKOM CMBbICJC 3eMHOMH
niap He uMeer peca. UTo ke onpenejauad yuyéHble, KB3BECHBY
3emio? OHu omnpenenusan eé Maccy. B cymHoctH, Koraa
MBI NIPOCHMM OTBeCHTb HaM B Japke | Ke caxapa, Hac HH-
CKOJIBKO BeJb HE HMHTEpPEecyeT CHJa, C KaKoil 3TOT caxap ja-
BUT Ha ONCPYy MJM HaTArMBACT HHUTb NpuBeca. B caxape

I Iy A LTI LX)

' Puc. 92. OauH u3 cnoco-
Puc. 91. Ha kakux Becax 60B olpeneleHUs MacCHl
MOTJM B3BECUTL 3eMJI0? 3eman: Becol Mouaau.

Hac HHTepecyeT Apyroe: Mbl AyMaeM JIHIIb O TOM, CKOJIBKO
CTAKaHOB 4Yasi MOXHO € HUM BBIIHUTb, APYTHMH <CJIOBaMH,
HAaC HHTepecyeT KOJHUECTBO 3akKJioyalollerocss B HEM Be-
iecTna.

Ho nns usMepeHHsi KoJauuecTBa BelllecTBa CYLIECTBYET
TOJBKO OOUH croco0: HAWTH, ¢ KakKOil CHJION TeJIoO MNPUTH-
riBaercsi 3eMJéii. Mbl npuHHMaeM, 4YTO paBHBIM MaccaMm
OTBEYAlOT paBHBIE KOJIMYeCTBa BellecTBa, a O Macce TeJa
CYyAUM TOJIBKO IO CHJIe €ro NPHUTAXKEHHs, TaK KakK MNpHUTsKe-
HHe NPONOPUHOHAJNBHO Macce.

[Tepexoasi X Becy 3eMJiH, MBI CKaxXeM, 4YTO <«BecC» €€
onpeesIUTCA, €CJAH CTAHeT HU3BecTHa €€ M acca; HTak,
3ajauy onpelesieHHs Beca 3eMJH HAago NOHHMaTb Kak 3a-
Jayy HMCUMCJeHuss e€ Macchl,
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Onumem opun u3 cnocoboB eé peruenus (crnoco6 Monnw,
1871). Ha puc. 92 Bpl BUINTE OYeHb YYBCTBUTEJILHBIE YallIEY-
Hble BEeChbl, B KGCTOPHIX K KaXKJOMY KOHIY KOpPOMBEICJA MOJ-
BEelIeHbl JIBe JIErKHe YalllKWU: BEpXHAS W HuXusAs. Paccros-
HHe oT BepxHell no HuxHeidl 20—25 cu. Ha npaByio HUXKHIONIO
Jallky KJaJléMm cepuuyeckul rpys maccoit m. s pasHo-
BECHSI HA JIEBYIO BepXHIOI YAIKy IOJIOXXHM TPy3 M. IDTH
rpy3bl He paBHBl, TAaK Kak, HAxXO[siCb Ha pa3HOH BHICOTE,
OHM C pa3HoW CHJIOH nputaruBaiTcs 3emyéii. Eciu nop
MIPABYI0 HHRKHIOI YAIUKY MoABecTH GOJbIIOH CBUHIIOBLIN 1Iap
¢ Maccodl M, To paBHOBecue BeCOB HADYIIWTCS, TaK Kak
mMacca ny OylleT NPUTSATMBATBLCSI MacCoil CBHUHIOBOrO ILuapa
M ¢ cunoit F,, nponopuroHaNbHON NPOU3BEIEHUIO 3THX MacCC
¥ 00paTHO MPONOPIMOHAJNBLHON KBajgparty paccrosinus d, pas-
IEJISIIOIIET0 UX IEHTPHI:

rpe R — Tak HasbiBaeMasi IIOCTOSIHHAS TSAT'OTEHHS.

UtoObl BOCCTAHOBUThL HApPYIIEHHOE pABHOBECHE, IIOJIO-
JKMM Ha BEPXHIOIO JieByi0 4YallKy BecOB MaJibiii rpy3 mac-
coi n. Cuna, ¢ KOTOpoii OH NAaBUT Ha YalllKy BECOB, paBHa
€ro Becy, T. €. paBHa CuJie INPUTSKEHHs1 3TOro rpysa Mac-
coil Bcell 3emun. dta cuvia I/ papua

)}
n.mé
R
rae Ms— macca 3emsn, a R — eé panuyc.
IlpeHeOperasi TeM HHUTOMHBIM BJIHSIHHEM, KOTOpOE NpH-

CYTCTBHE CBHUHIIOBOrO lllapa OKa3bIBA€T Ha TPY3HI, Jiexauwe
Ha BepxHel JieBOH 4Yallke, MbI MOXeM HaNUCATbL YCJAOBUE

PaBHOBECHSA B JJ/AeayioluleM BHJE!

nM
F=F' uau méﬂd = Rﬂé .

Fr=Fk

B 3TOM COOTHOLIEHHH BCe BeJIHYHWHEI, KPOME MacChi 3eMJIH
M5, MOTyT ObiTe H3MepeHBl. OTcioga oupenesiuM Mg, B Tex

OIbITAX, O KOTOPHIX TOBOPUJIOCH,
M="57752 ke, R=—1©6366 wn, d==56,86 cx,
m;=="5,00 k2 u n=>589 se.

B urore Macca 3eMJii okasbiBaeTcsl pasHoit 6,15 < 1077 &
CoBpeMeHHO€e OIpefieieHie Macce 3emJd, OCHOBAHHO® Ha
GosiplIoM psite usMepenul, naér My = 5,974 X 10%7 g, 1. e.
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OKo0Jio 6 ThicAY TPUJIIMOHOB TOHH. BodaMoxHan ommnbka onpe-
JleJIEHUs1 3TOH BeJIMYHHBI He GoJgee 0,19.

HMrax, acTpoHOMBI oNpemesuJ MacCy 3eMHOro mapa.
Mpl uMeeM noJiHOe IpaBO CKas3aTb, YTO OHHM B3BE€CHJH
3eMJI10, ITOTOMY YTO BCAKHI pa3, KOrla Mbl B3BELIUBAEM TEJIO
HA pBIYAXKHBIX BECAX, Mbl, B CYLIHOCTH, OIpeJesisieM He B e C
€ro, He CHJy, C KaKOi OHO NpUTAruBaercs 3eMJy€l, a Maccy:
Mbl yCTaHaBJIMBaeM JIMIIb, YTO M acca Teja paBHA
MaccCe THDE.

H3 yero coctosaT Helpa 3emMau?

3eCb YMECTHO OTMETUTb OILUMOKY, KOTOPYIO IPHXOAHUTCS
BCTpeYaTb B MONYJSAPHBIX KHHrax H craTtbsax. CTpeMsach
yIpOCTHTb H3JIOXKEHHE, aBTOpblI IIPEACTaBJIsIIOT JAEJIO B3Be-
IIMBAHU 3eMJH TakK: yuYéHble H3MepHJH cpenuuil Bec 1 em’
Hamed rnJiadetnl (T. e. €€ ymeJibHEIH BeC) M, BBIYUCJIHB reo-
MeTpHYECKU e€ O0DbEM, olpenesnunin BeCc 3eMJA YMHOXEHHEM
eé ymeJibHOro Beca Ha O0BEM. YKasplBaeMblH NyTb, OAHAKO,
HeOCYyIeCTBUM: HeJb351 HENOCPENCTBEHHO H3MEpiTb YHAeJb-
HBEIH BeC 3eMJW, TaK KaK HaM JOCTYNHAa TOJbKO CpaBHH-
TeJIbHO TOHKAas HapyXHasi eé o0osioyka !) M HHYero He H3-
BECTHO O TOM, U3 KAKHX BEWIECTB COCTOUT OCTaJibHas, 3Ha-
YHUTEJbHO O00JbIIAs YacTb €€ oObEMa.

Mul yxKe 3HaeM, 4YTO neJio NPOUCXOAMJIO KaK pa3 Hao0o-
pOT: ollpefieJieHHe Macchl 3eMHOI0 Wiapa IpenluecTBOBAJO
onpenesieHuio ero cpennell nJyorHoctu. OHa okasaJiach pas-
Hoit 5,6 2 na 1 em® — ropasno GoJblle, yeM CpeAHss IJIOT-
HOCTb IOPOJl, COCTaBJISIIOLIHX 3eMHYI0 KOpYy. ITO YKasbl-
BaeT Ha TO, YTO B rJiyOHHe 3eMHOI'O Iluapa 3aJieralor oyeHb
Ts2KEsble BelllecrBa. Ilo ux npenrnosaraeMoMy yaeJlbHOMY
Becy (a Takxe W o APYTUMs OCHOBAHHSIM) MOXHO AYyMarh,
YyTOo SAPO Halled IIJIaHEeTBl COCTOUT U3 XK eJie 3a, CHIbHO
YVIIJIOTHEHHOrO JAABJIEHUEM BplILeJieKaiux Macc.

Bec Coanua u Jlynn

Kak Hu ctpaHHO, Bec panékoro CoJiHIla OKasblBaeTcs
HECPABHEHHO IIpollle OIpeAesinTb, YeM BeC ropasfo OoJiee
6nuskoil K HaMm Jlyuel. (CaMo coBoii pasymeercsi, 4TO CJIOBO
«Bec» IO OTHOILLIEHHWIO K 3THM CBeTUJIaM Mbl ynorpebJsieM B

1) Munepasnn 3eMHOfl KOpPBI HCC/TEIOBAHB! TOJMBKO A0 TIYOHHEI 25 KM;
pPacyeT NnokasmBaeT, YTO B MHHEPAJOrH4eCKOM OTHOLIEHHH H3YyueHa BCEro
1/ss 06uL€Ma 3eMHoOro wapa,
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TOM XK€ YCJIOBHOM CMBICJIE, KaK H IJis1 3eMJd: pedb HIET 00
onpelleJiIeHUH M a C C Bl.)

Macca Cosnnna HalineHa nyTéMm cJeAyiollero paccyxue-
Husi. OnpIT nokasaJ, 4to 1 2 nmpursinuBaer 1 e Ha paccTosIHUM

. o 1
I cm ¢ cuioit, paBHON zhaagop Me- D3aUMHoe NpHUTsKe-

Hue f aByx Ten ¢ Mmaccamu M u m ua paccrosuuu D Bripa-
3UTCSl COIJIACHO 3aKCHY BCEMHPHOTO THATOTEHHS TaK:

f= 1 _Mm
T 15000000 D¢

Me,

Ecin M — macca Coanna (B rpammax), m — macca
3emaiu, D — paccrosiHue Mmexay HUMH, paBsaoe 150 000 000 k.,
TO B3aWMHOE WX NPUTAXKEHHEe B MUJUIMTPpaMMax PaBHO

1 Mm

. 1
15000000 © 15000 000 000 0008 2 )-

C npyro#t CTOpPOHHI, 3Ta CUJIA MPUTSKEHUS1 €CThb TA IEH-
TPOCTpPEeMHUTEIbHAS CHUJA, KOTOpas yIepKHBaeT Haly IJja-

HeTy Ha e€ opOuTe W KOTOpAs MO NPaBHJIaM MeXaHHKH paBHA
2

m
(Toxxe B MuanHTpaMMax) -z, TAE M -—mMacca 3eMJiH

(B rpamMmax), V—e€ kpyrosas ckKopocTb, paBHas 30 km/cek—=
=3 000 000 cm/cex, a D — paccroauue oT 3emyn a0 CoJiHia.
CiienoBaTesbHO,

1 Mm m 3 000 0003
15000000 D2 D )

H3 storo ypaBHeHHs1 onpelneJsieTcsi HeusBecTHoe M (BhI-
pa)KeHHoe, KaK C€Ka3aHo, B TpaMMax):

M=2-.-10% 2—=2 - 10% m.

PasgenuB 3ty MacCcy HAa MacCy 3eMHOTo liapa, T. €. BHI-
YNCJTHIB
2 . 10%
6. 1021

nosydaeMm !/3 MHJAJIHOHA
Jpyroit crnioco6 onpepesenusi macckl CoJiHIIA OCHOBaH
HA HWCIOJIb30BAaHUM TpeThero 3akoHa Kemsepa. M3 3akona

1) Touynee, nuy; 1 auna = 0,98 me.
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BCEMUPHOTO TSATOTEHUs] TPETHH 3aKOH BBLIBOOMTCS B CJeAYIO-
et gopme:
2 3
Qg + my) T3 as’

rae Mo — macca Connua, 7 — 3BE3AHBIN Nepuof, obpailleHus
IJIAHEThl, @ — CpeAHee paccTosiHie naaHerbl or CoJHua H
m — macca miaHetol. Ilpumensina 3T0oT 3akoH K 3emae U
JlyHe, nosyuum

(SRG) +my) T% a%
=,

(ma—l—m() T“a( a(

IloncTasiisia u3BecTHble U3 HabGMoOmeHHH g, a( u Ty, T(
U TipeHeOperasi B iepBoM NpPUOJIHKEHUN B YUCJHTEJE MacCoi
3emJau, MaJiol 1o cpaBHeHuto ¢ Maccoil CoJiHIIa, 24 B 3HAMe-
Hatese Maccod JIyHbl, MaJoil 1o CpaBHEHHIO C MaccoH
3eMJiY, OJYyYUM

(O]
—= =— 330 000.
ﬂlé

3uHas maccy 3emJuu, noayuum maccy CoJiHua.

Hrak, ConHie Tsxkenee 3eMJid B TPeTb MUJJIMOHA pas.

HeTpyaHo BHIYUCAHTL U CPEAHIOI0 IJIOTHOCTb COJIHEYHOTO
[mapa: AJsi 3TOrO0 HYXXHO JIUIIb ero Maccy pasjaejuTb Ha
o6béMm. OkxaspiBaercsi, 4TO IJIOTHOCTL CoJIHIIA TNPUMEPHO
B YETHIpE pasa MEHblle IJIOTHOCTH 3EMJIU.

Urto ke KacaeTcss macchl JIyHBl, TO, KAK BBIPasuJics OJNH
ACTPOHOM, «XOTsl OHA K HaMm OJHXe BCcex JApyrux HeDecHBIX
TeJl, B3BeCUTb €€ TpyaHee, ueM HenrtyH, camyio pajéxyio
(Torma) muanery». ¥ JlyHbl HeT cnyTHHKa, KOTOPBIH IOMOT
Obl BBIYHCJUTL €€ Maccy, KakK BbIYHCJAWJIH MBI ceHyac
Maccy CoJiHua. Y4Y€HBIM NPUOUIOCH NPHUOErHyTh K APYTHUM,
0oJiee CJAOXKHBIM METONAM, h3 KOTOPBIX YIOMSHEM TOJBKO
opuH. OH COCTOUT B TOM, YTO CPaBHUBAIOT BLICOTY IpUJIUBA,
npouspoaumoro CoJsHileM, U IPWIKNBA, IOPOXKIAEMOTO
JlyHoil. .

BricoTa npuJinBa 3aBHCHT OT MacChl M PaCCTOSIHHS IIO-
POXKAAIOLlEero €ero TeJa, a TakK KakK Macca U paccrosi-
Hue CoJiHIla H3BecTHB], paccTosiHhe JIyHbl — ToXe, TO U3
CpaBHEHHS1 BBICOTHI IPHJIHBOB M onpeneJsisiercsi macca JIyHbL.
Mpm! eillé BepHéMCsl K 3TOMY Pacuéty, Koria OyLeM TOBOPHTb
O IpuJuBax. 3jaecb CcooOiMM JIMIIbL OKOHYATEJbHBIH pe-
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1 _
3yneTatT: Macca JIyHel cocTaBJiset g7 Macch 3eman (prc. 93).

3uan auamerp Jlydwl, BorumcsiuM €€ o00BEM; OH OKasbi-
BaeTcs B 49 pas Mennlie o6néma 3emyu. IlosToMy cpenHsis

(&

Puc. 93. 3emnsa «Becur» B 8l pa3s
6onbie JIynol.

49
IJIOTHOCTb HAILETO CIYTHHKa COCTaBasieT gy = 0,6 mnoTHo-

CTH 3eMJii.

3uauut, JlyHa B cpegHeM cocTOMT 43 GoJiee PBIXJOTO
BEILIECTBA, HEXeJH 3eMJisi, HO 6oJiee ILIOTHOro, YyeM CoJIHLE.
Naabme mbl yBuaum (cMm. Tabauuky Ha ctp. 198), uto cpen-
HSisl TJIOTHOCTL JIYHBI BhIllle CpeaHel NJIOTHOCTH OOJILIIHH-
CTBa IlJIaHET.

Bec ¥ nAOTHOCTb niaHeT U 3BE&3A

Cnoco0, KakuM «B3BecHJii» CoJiHLE, IDHMEHHM H K B3Be-
IIHBaHUIO 00Ol MJaHeThl, HMelolllell XoTs Obl OJHOTO CIIYT-
HHKA.

3Has CpelHIOI0 CKOPOCTb U JBHXXEHHSl CIIYTHHKa IO Op-
6HMTe H ero cpeaHee pacctosiHne D oT nJaHeTwH, Mbl nNpuUpas-

HUBaeM LEHTPOCTPEMUTEJILHYIO CHJY, YAEpKHBaloOHIYIO CIyT-
mus
HHKa Ha ero opoOure, 75> CHJIe B3aHMHOT'O TMPHUTSIXKEHHs

kmM
COYyTHUKA W IJIAHETBl, T. €. ~—pz—» [AE k — cuna npursixe-

Hus1 1 ¢ x 1 ¢ Ha paccTosinum 1 cm, m — Macca CIYTHHKA,
M — mMmacca njaa”HeTwH:

F (A7 krmM

——

D Dﬂ’
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OTKYJa
Dv®

M= -

— (popMyJia, 10 KOTOPOH JIeTKo BHIYMCAHTL Maccy M nna-
HETH.
Tperuit 3akon Kemnnepa npumenuM u X 3TOMYy CJIyyaio:

M-+ m 12 a®
( @ UJ'laHETbI) IAAHETHI - MMAaHETHI
) T2 a®

CIIyTHHKA CIIYTHHKA

e —

(m NNaHeThI + mn CIIyTHHKA

W 3pech, npenebperasi B cko6Kax MaJIbiMU cJiaraeMbl-

MH, I[IOJYYHM OTHOIIECHHE MacCCHhI COJIHI_[a K MAcCCe IlJia-
N
O

HETHI . 3Has Maccy CoJjHlla, MOXKHO JIePKO OIlpeje-

mﬂJ’l AHEThI

JIUTb Maccy MJIaHEeTHl.

Ilono6Hoe 2Ke BHIUMCJIEHHE NPUMEHHMO H K JABOIHBIM
3B€3JaM C TOH JMlIb pasHUIlell, YTO 3AeCh B pe3yJibTarTe
BBEIYHCJIEHUS NIOJIYYAIOTCA He MacChbl OTAeJbHBIX 3BE3J JAaHHOM
napel, a CyMMa HX Macc.

[opaspo TpynHee onpeneJuTs Maccy CHYTHHKOB
IJIAHEeT, a TakKXe Maccy TeX MJaHeT, KOTopble BOBCE HE
UMEIOT CIYTHHKOB.

Hanpumep, maccel Mepkypusi u Benepnl HalineHbl u3
y4€Ta TOro BO3MYILAIOLLETO BJIMSIHHS, KOTOPO€ OHH OKashl-
BAIOT JpYr Ha JApyra, Ha 3eMJi0, a TaKXe Ha JBUXKEHHE
HEKOTOPBIX KOMET.

Ins acTteponpoB, Macca KOTOPbIX HACTOJBKO HE3HAYH-
TeJIbHA, YTO OHM HEe OKAasblBAlOT OAMH Ha APYrold HHKAaKOro
3aMETHOTO BO3MyLIAIoLlero AeicTBUSA, 3ajaya OIpeeJsIieHHs
Macchl, BooOllle roBopsi, Hepaspelmnma. MssecreH Jup —
M TO rajareJlbHO — BBICIUHH TIIpeles] COBOKYIIHOH MaccCH
BCEX ITHX KPOINEYHBIX IJIaHETOK.

Ilo macce u 0OGBEMY IJIAHET JIETKO BBIYUCJAETCA UX
CpeAHdsl NJOTHOCTbL. Pe3ynbTaThl cBeleHbl B Clle-
Ayiouyo Ta0banyKy:

IlnoTHOCTD

3eMmay =1
Mepxkypuit . . ... 1,00
Benepa ....... 0,92
3eMaA. . ... ... 1,00
Mape ........ 0,74
Omutep . ..... 0,24
CatypH ....... 0,13
YpaH e a8 8 s s o 0323
Hentyn . ... .. . 0,22
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Mu BUABM, YTO Halla 3eMJs — caMasi IJIOTHAs U3 BCex
IJIaHET Hawlell cucrembl. MaJible cpefHHe IJIOTHOCTH O0JIb-
KX MJaHeT OOBACHSIOTCSI TEM, UTO TBEpPAOE SIAPO KaxAoH
OOJIbIIOH TJIaHETH NMOKPLITO TPoMaAHO# aTMocdepol, KOTo-
pas obnapaer Manoil Mmaccoi, HO BecbMa YBeJHYUBAET BHU-
AUMEIH O0BEM NJIAHETHI.

Tawecty Ha JlyHe m Ha maaHerax

Jliogy, Mano HauuTaHHBIE B ACTPOHOMHUH, HEPEIKO BHICKA-
3bIBAIOT U3yMJIEHHE IO NOBOAY TOTO, YTO YYEHLIE, HE TOCETHB
JIyHBl ¥ TNJIaHET, YBEPEHHO TOBOPAT O CHJE TAMXKECTH HA MUX
noBepxHocTH. Mexay TeM COBceM HETPYAHO pacCyHlTaTh,
CKOJIbKO KHJIOTPAMMOB JNOJDKHA BEeCUTh THPS, IepeHECEHHas
Ha JApyrve Mupel. IJs1 3TOro HYKHO JIMIIb 3HATh PafgHyC H
Maccy HeOeCHOro TeJsa.

OnpenenuM, HapUMep, HaNpPSKEHHUE CHIBl TSXKECTH Ha
Jlyne. Macca Jlyuw, Mbl 3HaeMm, B 81 pa3 MeHblle Macchl
3emaun. Eciu 60 3emyisi obnanana takoih MaJieHbKoH Mac-
COH, TO HAIPSIXKEHHEe CHJIbl TSXKECTH Ha €€ IOBepPXHOCTHU
O6bl10 Ol B 81 paschaabee, yem Teneps. Ho no 3akony Heto-
TOHA IIap IPUTATUBAET TaK, CJOBHO BCSl €ro Macca cocpe-
fpoToyeHa B LeHTpe. LleHTp 3eMJiH OTCTOMT OT €€ MOBEepPXHO-
CTH HA paCCTOSIHUW 3€eMHOTO panuyca, HeHTp- JIyHh — Ha
paccTosiHUKM JyHHOro papuyca. Ho JyHHBIR pafgnyc COCTaB-

21 100
JeT 100 3€EMHOro, a or ymMmeHblmieHHa paCCTOAHHSA B 57 pa3a
100

2
CHJia TIPUTSI2KEHUS] YBEJHYUBAETCs B (—2—7—) pas. 3HAYWT,

B KOHEYHOM MTOre HamNpsiXkKelile CHJIBl TAXECTH Ha IIOBEPXHO-
cti JIyHBEl cocTaBJsieT

100®

._.———_._.—..’%

Utak, rups B | ke, nepeHecéHHas Ha NOBEPXHOCTb JIyHHI,
1
BecuIa Obl TaM TOJIBKO & K2, HO, KOHEYHO, YMEHBIIEHHe

Beca MOXHO OblJIo Obl OOHAPYXKHTb TOJBKO € IOMOMbIO
MPY>XHWHHBIX BecoB (puc. 94), a He pHIYaXKHBIX.
JlioboneITHO, yTO ecaud Obl Ha JlyHe cyllecTBoBaJja BOA,
MnJoBel, yyBcTBoBaJi Obl ce6s1 B JYHHOM BONOEMe TaK Ke,
Kak Ha 3eMmJe. Ero Bec yMeHbmmJica Obi B IIeCTh pas, HO
BO CTOJILKO XK€ pa3 yMEHbIIHJCcs Onl M BeC BHITECHSEMOM

199

created by lerkom for rutracker.org 30/05/2014



UM BOLBI; COOTHOUIEHHE MexXAy HHMH OBlJIO OBl Takoe e,
KaK Ha 3eMmJie, M MJOBel norpy;xKaJjcs Ol B BOLy JIyHH
POBHO Ha CTOJIBKO Ke, Ha CKOJIbKO NOTpyxKaeTcsi OH y Hac.

BrpoueMm, yCHJIHS MORHATBCS HAZ BOXOH Jajd Obl Ha
Jlyne GoJiee 3aMeTHBIU pe3yJbTaT: pa3 Bec TeJla IJIOBLA

"

Ha tOnumepe T Ha Meprypuu
Ha Mapce

_Ha Ypane
~-Ha Benepe

Ha 3emne
Ha CamypHe

Ha HenmyHe

Puc. 94. Ckoapko Becuia Obl YeJoBeK Ha
pPa3HBIX ITaHeTax?

yMEHBUIMJICS, OHO MOKeT OBITh MOJHSITO MEHBIIUM Hamps-
’)KEeHHeM MYCKYJIOB.

Huke npuBefeHa TabyHuKka BeJHYHHBI CHJBI TSKECTH Ha
pasHBIX MJIaHeTax [0 CPaBHEHHIO C 3€MHOM.

Ha Mepkypmn . ... 0,26 Ha Carypue .. ... 1,13

» Benepe...... 0,90 » YpaHe . ..... 0,84
» 3emae ...... 1,00 » Hentyne . .. .. 1,14
"» Mapce ...... 0,37 » Ilaytone . . ... ?
» Onurepe .... 2,64

Kak BuaHo M3 TabJHuKH, Halla 3eMJsd O CUJe TSXKeCTH
CTOUT Ha YeTBEPTOM MeCTe B COJIHEUYHOM CHUCTEMe [0C/ia
Onutepa, Hentyna w Cartypual).

1) )Xenawmue noapoOHee NO3HAKOMHUTLCS C IPOSIBJIEHUSIMH TSATOTEHUS]
BO BCeJIGHHOM HaWAyT MHOIO MOJe3HBIX CBEAEHHH B OOIIENOHSITHO HalH-
caHHoll kHure npod. K. JI. baeBa «Bcemupnoe tarorenue» (1936 r.).
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Pexopanas TsXeCTb

Camoit 60JIbIIOH BEJIMYUHB AOCTUTaeT CHJa TAMXKECTH Ha
NoBePXHOCTH TeX «besibix KapJukoB» Tuna Cupuyca B, o Ko-
TopoM Mbl ropopusiu B raBe IV. Jlerko coobpasutb, 4TO
OTpOMHasi Macca 3THX CBETHUJI TIPU CPaBHUTEJBHO HEBGOJIBILIOM
panuyce NOJiKHa OOYCJ/IOBUTb BeCbMa 3HauUTeJbHOE Hanps-
JKEHUEe CHUJIbl TSXKECTH Ha MX noepxHoctH. Cnenaem pacuér
IJisi To# 3Be3nbl co3Be3nusi Kaccuonew, macca KOTOpoH B
2,8 pasa Oogblie wMacchl Hamero CoJHIla, a pammyc—
BABOE Me€EHbIIEe paavyca 3emJiu. BCOOMHUB, uyTO Macta
CosaHna B 330 000 pas 6oJibllg 3€MHOM, yCTaHaBJIUMBaeM, UTO
CHJIa TSKECTH Ha [IOBEPXHOCTH YIHOMSIHYTOH 3BE3Ahl Ipe-
BHIIIIA€T 3€¢MHYIO B

2,8 - 330000 - 22 =3 700 000 pas.

| cm3 Bombl, BecsiiuMid Ha 3emJie | e, Becus 66 Ha MoBepX-
Li) 3 [X]
HOCTH 3Tod 3Be3ibl Houtn 3 ml 1 cm® BewiecTBa camoi

3Be3nbl (Kotopoe B 36 000000 pas mjioTHee BOMALI) HOJIKEH
B 3TOM YJIHUBUTEJILHOM MHUPE HUMETh YUYHOBHILHBIH BeC

3 700 000 - 36 000 000 = 133 200 000 000 000 -.

Hanépctok BewiecTBa, BeCsiiMH CTO MHJIJIMOHOB TOHH, —
BOT JUKOBUHKA, O CYLIECTBOBAHHH KOTOPOH BO BCeJIeHHOH
He MNOMBIIJISIIM €IUE HeIaBHO caMble cMeJsible (PaHTacTHI.

TawecTs B riayoOune njaHer

Kak usmenusicsi Obl Bec Tena, ecjii 65 OHO GLLIO Hepe-
HeceHO B I[Jybb IJIaHeThl, HanpuMep Ha AHO ¢aHTacTUue-
CKOH rJIyOOKOH IUaxThI? '

MHorme omubOuHO CUUTAlOT, YTO Ha JHE TaKOH IIaxTh
TEeAO MOJIKHO CIeJiaThCs TsAXKesee: Bellb OHO OJMiKe K IEHTPY
NJlaHeThl, T. €. K TOH TOYKE, K KOTOPOH NPUTATUBAIOTCS BCE
Tesia. D10 coobpaikenHe, ONHAKO, HENPaBUJIbBHO: CUJla MpPH-
TSXKEHUsI K IEHTPY IJIaHeThl HE Bo3pacTaeT Ha TIJybuHe,
a, HanpoTuB, ocnabepaer. OOLLENOHATHOE PasbsCHEeHUE TOTO
YUTaTeNMb MOXKET HAUTH B MOEH «3aHUMaTeNbHOH (UIUKe».
UrtoOul He MNOBTOPATHL CKAa3aHHOIO TaM, 3aMeuy JUlb cJe-
nyloliee.

B mMmexaHmke noxasniBaeTcsi, YTO TeJa, NOMELIEHHLIE B
HOJIOCTb OJHOPOJHOH 11apOBOH OOOJIOUKHW, COBCEM JIHIIEHB
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Beca (puc. 95). Orcloma cjienyer, 4To TeJO, HaxOAsIleecs
BHYTPH CIJIOIIHOTO OAHOPOAHOrO Iuapa, MOABEPIKEHO MNpH-
TSDKEHHIO TOJIBKO TOH YacTH BelleCTBa, KOTOPAasi 3aKJIoueHa
B IIIape C pPaguyCoM, paBHbBIM YyJaJIeHWI0 TeJia OT IEeHTpa
(puc. 96).

Onupasch Ha 3TH MONOMKEHHUS,, HETPYJIHO BLIBECTH 3aKOH,
0o KOTOPOMY H3MEHSleTCH BeC TeJla ¢ MNOpUOJIMmKeHueM K
neHTpy naanetrnl. O603HauuM paauyc niaveTnl (puc. 97)
yepes R u paccrosiHWe Tena or €€ 1entpa uepes r. Cuna

2
OPUTSDKEHUS TeJIa B 3TOU TOUKE AOJIXKHA BO3PacTH B (7) pas

R \3
U OJIHOBpEMeHHo ocjabeTh B (7 pa3 (Tak Kax NpUTSTH-

Puc. 95. Teao BHy- Puc. 96. Or vero Puc. 97. K Bbiuncie-

TPH LIApOBON 060-  3aBHCHT BEC T€Ja B HHIO U3MeHe HUs

MOYKH He uMeeT Helpax ILIAHETHI. Beca Tesa ¢ npubiau-

Beca. WEHUEM K LEeHTPY
IJIAHETHI,

BaWIllas 4acThb IJIAHETHI YMEHBIIWJIACh B yKazaHHOE YHCJIO
pa3). B KxoHeusoM uTOTe CUJia HPUTSKEHUsS! NOJIXKHA O C JI a-

6eThb B
(5)3 :(5_)9, T. €. B fi— pas.

r r

3HauuT, B IMybuHe MJIaHET BeC TeJa HOJIXKEH Y M€ H b-
IIUTHCHA BO CTOJBKO e pas, BO CKOJLKO pa3 yMeHbIIH-
JIOCb paccTosiHue Jo e HTP a. JJia njaHeTh Takux pas-
MepoB, Kak Halla 3eMJisi, uMelolled pamuyc B 6400 rm,
yray6nenve Ha 3200 k# [OJKHO COIMIPOBONKIATHCH YMEHbIIE-
HUeM Beca BaBoe, yriiybjenme Ha 5600 KM — yMmeHbllleHUEM
Beca B

6400
6400 — 5600 ’

T. €. B BOCEMb pa3.
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B caMoM 1eHTpe myiaHeThl TeJIO JNOJIXKHO MOTEPSTb CBOH BeC
MOJIHOCTBIO, TaK Kak

6400 —6400 __
6400 "

JT0, BIPOUEM, MOXKHO OBLJIO OpeABUIETh U 6e3 BbIUHCJIE-
HHE, TaK KaK B IEHTPE IJIAHETHl TeJIo NMPUTATHBAETCH OKpY-
XKAIIIUM BeLeCTBOM CO BCE€X CTOPOH C ONHHAKOBOH CHJIOHN.

Brickazanuble coobGpaxKeHHs1 OTHOCATCS K BooOGpaXkaeMok
[JlaneTe, OJAHOPOAHOHKH mno mjotHoctH. K nJjaHeram
peaJibHbIM OHY [PHJIOXKUMBI JIHIIUb C oroBopKaMu. B uacTho-
CTH, JAJIsi 3€eMHOTO Iapa, NJOTHOCTb KOTOPOro B TIiyOHHE
Gosibiie, yeM OJM3 HOBEPXHOCTH, 3aKOH U3MEHEHHS CHJIBI
TSUKECTH € TNPUOJIHKEHHUEM K II@HTPY HECKOABKO OTCTYNaeT
OT CeHYyac YCTAHOBJIEHHOTO: A0 HEKOTOpOil (CpaBHUTEJHHO
HeBOJIbIUOH) IJIyOUHB MPUTSKEHWE BO3PACTAET W JIMIIL OPH
JajibHellleM yriyOJleBui HauvHaeT yObIBaTh.

3ajaya o napoxojne

Korna mnapoxon Jserde-— B JIyHHYIO HMJH O€3/IYHHYIO
HOUYL? '

Pemmenue

3anaua cnoxkHee, ueM Kaxercsi. HeJib3st oTBeTUTH mnpsiMo,
YTO B JIYHHYIO HOYWb Mapoxof, Aa U Bce BooOllle NpeaMeThl
Ha O3apEHHOH JIYHHBIM CBETOM [IOJIOBUHE 3€MHOIO I1apa,
H0Ji2KeH OBITH Jierye, yeM B Oes/IyHHYIO, [IOTOMY, YTO <€TO

A---I -------- ' D 1-----1--&--‘-------0[‘

Te—

Puc. 98. [leficTBre NyHHOrO NPUTSXKEHUS!
Ha YyacTHilbl 3eMHOro wmIapa.

nputsirusaer Jlynas. Benp, npursirusas napoxol, JlyHa npu-
TATUBAET ¥ BeChb 3eMHol miap. B nycrore Bce Tesia nop nen-
CTBHEM TAMOTEHUS] ABUXKYTCS C OJUHAKOBOH CKOPOCTBIO;
3emJsisi U Mapoxof [oJyyaloT oT NIPUTsKeHusi JIyHbI oju-
HaKOBBHIE YCKOpDEHHUsI, U yMEHBIIIEHHe Beca I[apoxoja He
JNIOJDKHO oOHapy:kuThest. M1 BCé 3xe mapoxon, osapésubiil JIy-
HOM, Jierue, yeM B O€3JIYHHYIO HOUYb.
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O6wbsicepM, nouemy. Ilycts Ha puc. 98 O — LeHTp 3eM-
poro mwapa, A u B — napoxoli B AuaMeTpaJbHO MPOTUBOIIO-
JIOKHBIX TOYKaxX 3€eMHOro miapa, ¥ — paauyc 3eMHOro 1iapa,
D — paccrosinve ot nentpa L Jlynm no unenrpa O 3eMHOTO
mapa. Maccy JlyHn o6osHauum uepes M, mnapoxona —
yepes m. JlJs yopoiuenuss pacuéra G6epéM touku A u B Tak,
yro JIyHa HaxoAMTCs IJIn HUX B 3€eHUTe W B Hazupe. Cuia,
¢ kakoll npuTsruBaetcsi JIyHOH mnapoxon B Touke A (T. e,
B JIYHHYIO BOYb), paBHa

EMm
(D___r)2’
rne k=g 0010 sogMe. B Touke B (B 6e3JlyHHYIO HOYb) TOT 3Ke
rmapoxoj, npurAruBaercs JIyHoill ¢ cuJoH

EMm
(D+re°

Pasnocth ob6oux NpUTsXKEHUN paBHA

kM - .
[ =G

r\2 2
Tak kax (—5) ::(66) €CTh BCJIMYUHA BeChbMa He3Hayu-

TeJbHasi, TO €I IpeHeGperaroT. Beaencresue 3Toro BHIpaxKe-
HUe 3HAYHMTEJIbHO YIPOLIAeTCsi; OHO IOJlyyaeT BUL

4r
EMm - -

IIpeobpasyem ero Tak:
kMm 4r _ RMm 1

¥ D DfF "15°

kMm 5
Urto Takoe 5 Hetpyanno moranaThCsi, 4TO 3TO — CUJA,

¢ KoTopoit nputsirupaercsi JIyHO# mapoxon Ha paccrosigum D
ot eé nenrpa. Ha noeepxnoctu JIywm napoxon, macca &o-

m
Toporo paBHa m, BecuT . Ha paccroanun D ot Jlyss oH

o o m
nputsiruBaercst JIynoit civioll B gpz. Tak kak D == 220 nyn-

HBIM paauycam, To

EMm m_ . om
D2 T 6-22027 300000°
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Bosspauiasace Tenepr K BHUHCIEHUIO pPasHOCTH MPHUTH-
KeHUH, UMeeM

EMm 1 = m _1_____ m
D2 1577300000 15 4500000 °

Ecnu Bec nmapoxonma 45000 m, To uckomasi pasHoCTb Be-
COB B JIyHHYIO ¥ Oe3JIyHHYI0 HOUYb COCTaBJIAET

45 000 000
4 500 000

=10 .

Hrak, B JTyHHYI0O HOUb Hapoxof Jierue, 4eM B 6e3JyHHYIO,
XOTs ¥ Ha HE3HAUYUTEJbHYIO BEJIUYUHY.

JIyHHBIE ¥ COJHEUYHBIE NPHJIHBDI

Celiyac pacCMOTpeHHast 3ajaya NoMoraeTr ysiCHUTb OCHOB-
HYIO NIpUYHHY HOPUJIMBOB U OT/IMBOB. He cnienyer nymarhb, 4TO
[pUJIMBHAS BOJHA MOAHUMAETCA MPOCTO OTTOro, uro JIyHa
wiy CoJiHie HenoCcpeACTBEHHO MNPHUTATHBAKOT K cebe BoOAy.
Mpl yxke 06bsicHUNH, 4TO JIyHa NPUTSTHBAET HE TOJBKO TO,
4YTO HaXOMHUTCsi HA 3€MHOH HNOBEPXHOCTH, HO W BeChb 3eMHOH
map. Jleno B TOM, ofHaKo, YTO OT I€HTpa 3eMHOro Luapa
UCTOYHMK NPUTSXKEHHWs AaJjblle, 4yeM OT YaCTUll BOALI Ha e€
noeepxHocTy, o6paluésHoil K Jlyne. CooTBeTcTBYIOIas pas-
HOCTh B BeJIHUMHE CHJIBI HPUTSXKEHUsT BLIYHCSAETCSH TaKUM
e obpa3oM, KaKUM BBLIYUCJ/HJIYU MBI cefiuac pasHOCTbh B CHJIE
NpUTSIZKEHUWs1 MapoXoma. B TOH TOYke, B 3€HHUTE KOTOPOH
cTOMT JIyHa, Ka>XIOLIH KWJIOTpaMM BOALI NPUTATUBAETCS €I
CUJIbHEe, YeM KUJIOTpaMM BellleCTBa LEHTpa 3eMJM Ha 2%‘:{" ,
a BoZla B AUaMeTpaJibHO MPOTHUBOIMOJOXKHON ToukKe 3eMJIH —
Ha CTOJIBKO ke ciabee.

BesencTBue 3TOH pasHUllbl BoAa B OOOUX Ciydasix MOM-
HUMAaeTcsi Hal TBEPIAOH 3eMHOH MNOBEPXHOCTBIO: B MEPBOM
clayuyae IMOTOMY, YTO BOAa mNepemeliaercs K Jlyne OoJblue,
yeM TBEpJasi 4acTb 3€MHOro llapa, BO BTOPOM — MOTOMY,
yro TBEpAAas 4YacTb 3eMJu nepemelnaercs K JIyne OoJblie,

yeMm Bozal).

1) 3pech OTMEUYeHa JIMIIb OCHOBHAf NPHYKMHA NPUJIHBOB U OTJIUBOB; B
1leIoM fIBJIEHHE 3TO CJOXKHee M OCYyC/AOBIMBaeTCA ellé U apyruMu npu-
unnaMu (UeHTpo6exHblil 3¢@ekT obpallleddss 3eMHOro 1apa BOKDYr
ofuero neHtpa Macc 3emiad H JIyuwl u ap.). INoauas TeOpHs INPUIUBOB
ofllenoHsiTHO H3soxkeHa B KHHre 0. M. okaneckoro «0O npuiHBax
B MHDOBOM OKeaHe».
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ITomoOHoe ke [OeliCTBHe OKashiBae€T Ha BOJAK OKeaHa H
npursikedue CosHia. Ho yb€ pmelicTBue cuJibHee: COJIHEY-
HOe HJiM JiyHHOe? Ec/u CpaBHUTb X HENOCP ENCTB e H-
H bl € [PUTSXKEeHUsi, TO OKaxeTcs, uyro JHeiictBue CoJHIla
cuyibHee. JeitctButesbo, Macca CoJiHila 6oJibllie Macchl
3emsu B 330 000 pas, macca xe JIynno eié B 81 pas MeHb-
1le, T. €. MeHbine coJiHey”oi B 330 000 XX 81 pas. Paccros-
Hue oT CosHna no 3eminm paBHo 23 400 3eMHBIM pajauycawm,
a oT JIyHnl no 3emyiu — 60 seMHBIM pajguycaM. 3HAYUT, OpH-
Tsokenve 3em CoJIHIIEM OTHOCUTCS K MPHUTSIKEHHIO eé
JIyHo#, Kak

330000 - 81 _ 1
23 4002 " 60

=~ 170.

Hrak, CoJsHIle OpUTSTUBAET Bce 3€MHbIE MPEAMETH B
170 pa3 cusbHee, yem JlyHa. MoxHO OblIo 6Bl AyMaThb Io-
TOMY, YTO COJIHEYHBIE€ IPUJIHUBBI BbILIE JYHHBIX. B nelcTBU-
TeJIbHOCTH, OINHakKo, HabJjilomaerci Kak pa3 obpaTHoe: JIyH-
Hble OPWIUBH GOJIbllI€ COJTHEYHRIX. DTO BIOJHE COrJacyeTCs

- 2kmM
¢ pacu€toM no popmysie —p—. Ecnu maccy Connna o6osua-
yuM yepes M., maccy Jlywbl uwepes M, paccrosisue 10
Counnnia yepes Dec, 1o JIyuel — uepes D;, To oTHOLIeHHe NpH-
nueoobpazylonwx cusl ConHna v JlyHn paBHO

kMo 20Myr M, D3
p?° PP M, D¥

| J C

| . 1
Bynewm cuurath maccy JIyHbl M3BECTHOR: g7 MacChl 3eMJIH.
Torna, susas, uro Cognie B 400 pas padbine JIyHh,

UMeeM
M, D

c L T __
n.D2ﬂ330000'81.Wﬁ0’42'

3HAuUT, NOPUJINBLE, MOopoxaaemple COJHIEM, OJXKHE
ObLITh NpuMepHO B 2!/; pasa HUIKe JIYHHBIX.

3nech yMecTHO OyIeT MoKasarth, KaK M3 CPaBHEHUs BHI-
COT JIVHHHIX { COJIHEYHBIX MPUJIMBOB ollpenesieHa Ouljia Macca
Jlynnl, Habmonats BHICOTY TeX W JAPYruX I[PUJUBOB B OT-
neJibHocTy Hesb3si: Codnlle ¥ JIyHa Bcerma HeWCTBYIOT €O-
BMecTHO. Ho MOXKHO M3MepuThb BHICOTY NMPWIHBA TOTAA, KOTLA
HNeHcTBHsi 0OOMX CBETHJ CKiaaabiBaloTesl (T. €. Korma Jlyna
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1 CoJlHLe pacrnoJioxKeHsl Ha OJHOH TpsiMoll JIMHUHK € 3eMJIEfl),
M TOTJa, Korna JNeHCTBHs WX IIPOTHBOIOJNOXKHL (OpsiMas,
coenubsiomiana CoJsiHie ¢ 3eMJi€H, NEePNeHIMKYJIsApHa K Nps-
MoH, coemuusitoiell Jlyny ¢ 3emuén). Habmonenus mnoka-
3aJi4, UTO BTOpHIE MPHJIUBH N[O BricoTe cocTasiaior 0,42 nep-
BoiX. Ec/iv npuimsooGpasylomasi cuja JIysn paBHa X,
a CosHpa y, ToO

xty 100
x—y 427
OTKy/1a
x_T1
y  29°
3HayuT, MNOJIL3YACh MOpexXae BLIBEIeHHOH (OpMYJIon
M, Di’ 29

M, D31’

a
HJIH

Me .1 __ 2
M_ 64000000 71°

Tak kak macca Consna M.=330000 Mg, roe M —
Macca 3eMJIM, TO U3 I[OCJCIHEro paBeHCTBa JIerKo HaWTH
M

. e 80,

J

1 o
T. €. Macca JIyHB COCTaBJISET g5 JOJIO Macch semHOH. Bo-

Jlee TOYHBLIH pacyér naer s Macchl JlynHsl Beswmumny 0,0123
(3emMHOIl MacChl)

Jlyna u noroja

MHorax wHTEpecyeT BOMNPOC O TOM, Kakoe BJHsAHHE HA
aTmMocepHOe JaBJeHWe MOTYT OKasblBaTb MPWIUBHI U OTJIH-
BRI, MOpOXKAaeMble JIyHOH B BO3NYIIHOM OKeaHe Hallell IJja-
Herhl. Bonpoc uMmeer maBHIO ucTtopuio. IlpunuBHI B aTMmoO-
cthepe 3eMJin OBLIIM  OTKPBITH BEJIHKUM PYCCKHM  YYEHBIM
M. B. JlomouocoBBIM, KOTOPHIH Ha3BaJ WX BO3NYLIHLIMHU
BoJiHaMu. ¥iMu 3aHmMaJiuchk MHOTHE, HO TEM He MEHee O PoJiy
BO3JAYIUIHLIX IIPHJIMBOB PaclpOCTpaHeHLl IPEBPaTHLIE Mpen-
ctaBlieHusi. Hecnenwanuwctn aymalpr, OyATO B JIErkod H
oABHKHOH aTmocepe 3emsd JlyHa BHISHIBAET OrpOMHLIE
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npuJsuBHble BosHE, OTCIOna y6eieHre B TOM, YTO NPHJIHBEI
3TH 3HAUUTEJIbHO U3MEHSAIOT JaBJeHue aTMOoCephbl H JOJIXKHbE
UMeTb pelllalolllee 3Ha4YeHHe B METeOpPOJIOTHH.

IJTO MHeHHe COBeplueHHO ommbouHo. TeopeTHuecKu
MOXKHO JOKas3aTb, YTO BLICOTa aTMOCQEPHOTro MNpHJIHBaA He
JOJIJ)KHa MpPEeBLIIIaTh BBICOTH BOJMHOTO MPHJIHBA B OTKPLITOM
OKeaHe. Takoe yTBepXKIeHHe KayKeTCsi HEOXKHIAHHBIM; Belb
BO3yX Jarke B HUXKHUX, IJIOTHBIX CJOSIX YyTh HE B THICAUY
pas Jerue BOJLI, NOYEMY 2Ke JIYHHOE MNPUTSAXKEHHe He TOJHHU-
MaeT ero Ha ThicsaueKpaTHyl Bbicoty? OnHaxo 3To He 6oJiee
napanoKcaJjbHO, YeM OJIMHAKOBasi ObICTPOTa NaJleHUs TsKe-
JILIX U JIEMKUX TeJ B MYCTOTE.

BcrnioMHUM 1IKOJIBHBIE ONBIT € NYCTOH TPYOKOH, BHYTPH
KOTOPOH CBHHIUOBLIM IIapuK, [anasi, He MeperoHser Iy-
IIWHKY. $IBJleHHe nNpuUJHBa B KOHEUHOM <CuéTe 0O0YyCJOBJIEHO
He 4eM UHbLIM, Kak NageHueM B MHUPOBOM IPOCTPaHCTBE 3€M-
Horo Iapa u ero 6oJee JE€rkux ©006oJioUeK Moj HeHCTBUEM
tarotesusi JIyunl (M Cogsna). B nycrotre MupoBsoro npo-
CTPaHCTBa BCe TeJla — M TsXKEJble ¥ JIErkue — Nafalor ¢ ofM-
HaKOBOH OBLICTPOTOM, MOJIYYalOT OT CUJILI TArOTEHHsi OAUHAKO-
BO€ IMepeMellleHHe, €CJIH PacCTOsiHWe UX OT HEeHTpa MpUTH-
YKEeHUs1 OIUHAKORBO.

CkaszaHHOe MOArOTOBJSIET HAac K TOM MBICJIH, YTO BLICOTA
aTMOCepHLIX MMPUJHBOB JHOJPKHAa OLITh Takasi e, Kak U
B OKeaHe, BAasHu oT OeperoB. JleicrBuTEJbHO, €CJU Obl MH
obpaTuiinch K ¢opMyJie, [0 KOTOPOH BLIYUCJISAETCS BHICOTA
npunuBa, To ybeausuch Obl, YTO OHa 3akJwuyaeT B cebe
TOJIBKO Macchl JIyHB ¥ 3eMJH, panydyc 3eMHOro 1uapa H pac-
cTosiHie oT 3eMJiy U JIyHH. HH NJOTHCCTHL nomHHMaeMOU
JKUIKOCTH, HU IJiyOHHa OKeaHa B 3Ty (POPMYJly He BXOAAT.
3aMeHUB BOISIHOH OKeaH BO3LYILIHLEIM, MBI HE H3MEHHM pe-
3yJibTaTa BBIUUCJIEHUH U MOJYYHUM MOJI aTMOCQEpPHOro MpH-
JIGBa Ty Ke BBICOTY, KaK WM IJsi NpPUJKBa B OKeawe. A no-
cJeNHsisi BeJHUMHA BeCbMa He3HauuTesbHa. TeoperHueckas
BBICOTa HaudOJbIIEr0 NPU/IHBA B OTKPHITOM OKeaHe — OKOJIO
/o M, ¥ TOJBKO ouepTaHHsi GeperoB W IHA, CTeCHsisi MPUJIHB-
HYI0 BOJIHYy, HOBHINIAIOT €€ B OTHEJbHLIX NyHKTax no 10 m ¢
6osee. CyileCTBYIOT BeCbMa JIIOOONBITHLIE MaIIHHbL JJIs
[pelCKasaHusi BBLICOTHI TIPUJIMBA B HaHHOM MeCTe B JIIOOOU
MOMEHT BpeMeHH HO JaHHBIM o noJoxkeHun CosHua u JIyHHI.

B 6e36pe:xHOM ke BO3AYIIHOM OKEaHe HHUYTO He MOMKET
HapymaThb TEOPETHYEOKON KAPTHHH JIYHHOTO IMpHJHBa H
H3MEHATh HauboJIBIIYI0 €€ TEOPETHUYECKYIO BLICOTY — MOJI-
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merpa. CToJIb He3HAUUTEJbHOE IMOAHATHE MOXET OKashiBaTb
Ha BEJIMUHUHY aTMOC(EPHOTO HABJIEHHS JHIIb CAMOE HHUTOXK-
HO€ BJIMSIHUE.

Jlannac, sanumasimiics Teopueil BO3AYLIHLIX HPHIMBOB,
IpUIIEN K BRHIBOLY, UTO KoJjieOapussi aTMoc(hepHOro JAanJieHUs,
o0ycJIOBJIeHHble UMH, He JOJKHbI NpeBbiuate 0,6 mm pTyT-
HOro crtoJiba, a nopoxaaeMblH aTMOC(EPHBLIMH IPUJHUBAMHU
BeTep o6JlafaeT CKOPOCTbIO He BHIUE 7,5 cam/cex.

flcno, uto arMocdepHbie NPUJIMBLI HE MOTYT HUIrpaTh
CKOJIbKO-HUOYZb CYIIECTBEHHOH pPoJu cpend ¢hakKTOpPOB IO-
TOJIbI.

I1H coobparkeHHus IeJalT coBeplieHHO 6ecrioYBEHHBIMU
HOTILITKH PasHbIX <«JYHHBIX IIPOPOKOB» IIPEACKAa3biBATHL IIO-
rogny Io noJioxenuio JIyHnl Ha Hebe.
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