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Puc. 1. llpuarusHoie soinykiocmu, 8ol38aHHble CUAOL npumsaicenus JIyrol

[To yTBep:kKneHHUsIM NpHUBepXKeHLEeB TEOPUH 3IBOJIOLHUH, BO3pacT 3eM-
JU cocraBiseT 4,5 muinapaa Jjet. OnHAKO MaTeMaTHUecKasi OLleHKa CKO-
pOCTH BpallleHUs 3eMJH MOKa3bIBaeT, UTO 3TO YHCJIO 3HAUYUTEJbHO MeEHb-
Le.

3emJisl 32 CyTKH coBepliaeT 060pOoT BOKPYr cBoed ocH, a JlyHa men-
JIEHHO BpallaeTcsl BOKPYT Hauled myaHethl (moJiHeii 060poT 3a 29,5 nHei);
JIyHHasl TpaBUTalWs BO3LeHCTBYeT Ha camyio Ogu3kyio K JlyHe uacTb
3eMsM ropasfo CHJAbHEH, UeM Ha caMmyl yhaneHHyo. B pesyabrate B
MHPOBOM OKeaHe 00pa3yloTcsi ABe HeOOJblliHe BLINYKJOCTH: OfHA Ha TOH
CTOPOHE 3eMHOro liapa, yto OJauxe Bcero kK JlyHe, u apyras B caMoH yja-
nenHo# yactu (puc. 1). Pasnuunoe JiyHHOe NMPUTSXKEHHE ISl PA3HBIX dac-
Tel IJIAaHEeTHl fIBJIsgeTCs MPUYMHOM ABYX €XKeJIHEBHBIX IIPU/IMBOB BMECTO O[-
HOTO, 4ero MOKHO OblIo Obl OXKHAATb NMPH PaBHOM MNpUTsKeHHH. CosHeu-
Has rpaBUTalMsl NPOMU3BOAUT TaKoe Ke BO3JeHCTBHE, HO 3HAUUTEJNBHO 00-
Jee cjaboe. Korma npurskenue CosnHua u JIyHbl ycuiauBalooT Ipyr apyra,
Mbl HaOJ/1l0flaeM BBICOKHME cu3ueuilHbie TIPUIMBHL, a KOTJa OHHM HaxXoIATCs
MOA MPSIMBIM YIJIOM APYT K Apyry (mo oTHouwieHuio K 3emue) — yboviaro-
ujue PUJIHBBI.

Bsaumopeiicteue 3eman u JIyHBl UMeeT psii MOCAEACTBHH, TOBOPS-
IIMX O TOM, UTO 3Ta CHUCTeMa He MOIJa CyLleCTBOBaTb MMJIIHAPAbl JeT.
Pas6epem Tpu OCHOBHBIX B3aMMOCBSI3aHHBIX acllekTa: paccTosHue a0 Jly-
Hbl, 9KBaTOPHAJ/IbHYIO BBITYKIOCTb 3eMJ/IH U NPUIMBHOE TOPMOXKEHHE.



Paccrosnue po Jlynsl

[TpunuBel, OBUrasicb BOKPYT 3€MHOTO Lia-
pa Ha 3amnap, JOXOIAT 10 BOCTOYHBEIX Oeperos
KOHTHHEHTOB, OCTAHAaBJMUBAWIUX HX
npuxkenue. [IpuinBHbIE BOJIHBL, KOHEUHO,
O4YeHb MeJJIeHHble W OTHOCHTEJbHO HeBBICO-
kue. Te 6oJibline BOJIHBI, YTO Mbl MOXKEM BHU-
1eTb, OOBIYHO BO3HHMKAIOT H3-32 BETPOB U
O6ypb B OTKpHITOM MOpe. BosmelcTBHE mpu/u-
BOB Ha BOCTOYHBIE Oepera 3aMemjsieT Bpalle-
HHe 3eMJsH. 3aMmeljieHHe 3eMJH CONPOBOXK-
naetcs nepefadedt snepruu Jlyne. Ha puc. 1
MO0Ka3aHO, KaK 3TO TNPOUCXOAUT. JIyHHOe
TATOTEHHE CO3/1aeT [Be IPUJMBHBIE BBITYK-
JgocTty. Bpamenue 3emsu cMernaeT GJIMKHIO
K JlyHe BBIMYKJOCTb HECKOJBKO BIIepe],
yckopssi  opOuTasbHOe  IBHMKeHHe  JIyHBI
JlanbHSS BBITYKJIOCTb OKasblBaeTCs MO3anx
JIyHB, U 3aMej/IsieT ee; HO MOCKOJbKY OHA
HaXOJMTCS JaJjbllle, OHA OKa3biBaeT Ha JIyHy
MeHblllee  BoaaedctBue. I[lostomy  JlyHa
JIBUXKETCSl Bce ObICTpel, cMellasicb Ha OoJiee
yhajeHHyo oT 3emsd opoutry. HUrak, sHeprus
nepefaeTcs OT 3aMelJIAIOLIEN CBOE BpalleHHe
3emmu K JlyHe, KoTopas yckopseTcs WU
OTOABHUTAETCA OT 3eMJad. YBeaudyeHHe
paccTOsiHUS OBIO TOYHO M3MEpeHo ¢ IIo-
MOLLBIO J1a3€PHOTO JIy4a, OTPA’KEHHOr0 OT ycC-
TaHOBJeHHOTO Ha JIyHe 3epkasa. YpasneHue
oKasajocb paBHbIM 40 MH/UIIMETpPaM B TOZ.
Ecau cucrema 3emnsi—JlyHa mpocyliecTByeT
JOCTaTOYHO MOJITO, TO OHHM B KOHIE KOHLOB
CTaHyT BpallaTbcsi CHHXPOHHO, W  IIpo-
JOJKUTENBHOCTb IHSI OyneT B 50 pas miuH-
Hel COBPEeMEeHHOH.

JlyHa HaxomuTcs Ha paccrosiHuM 382
ThIC. KM OT 3eMJIM U yaajsiercs Ha 4 caHTH-
MeTpa B roi. JDTO 3HauUeHHe He IOCTOSHHO,
o Mepe ypaseHust JIyHbl OHO yMeHbIIAeTCs
NPONOPLUMOHAJBHO LIECTOH CTENEeHH pacCTos-
HHUS.

[paButauronHoe mnputskeHde JIyHbl U
3eMsM cO3/1aeT HanpsiKeHHe B TOPHBIX MOPO-
nax obenx miaHet. Ecau 6vl JlyHa B mpomr-
JoM Obl1a ropasgo OuxKe, 3TO HaNpsKeHHe
pasopaso Obl ee Ha wyacTH. HanmeHbluee
paccTOsiHHe, Ha KOTOpPOe OOBEKT MOXKeT
npUOIU3UTECS K APYromy, o6pariascb BOKPYT
Hero, HasblBaeTcs IpeneaoM Polle, U ero
MOXHO  BBIYHUCJAUTb [  J0OObX  ac-
TpOHOMHMYeCKUX 00beKToB. Jlnsi cHcTeMbl
3emnsa—JlyHa 3HaueHHe TAKOr0 MHHHMMaJbHO-
ro paccrosiausi coctaBiser 18 400 km. Ipu-

HMMasi BO BHHMaHHe COBpPeMeHHOe pacCTosl-
uue 10 Jlynbl (382 Teic. KM), MBI y6exaaem-
cs, uTo cucreMa 3emssi—JlyHa cyiiecTByet
He 6osee 320 munuoHoB seT. Kak u MHoroe
Ipyroe, CBsI3aHHOE C BO3PacTOM 3eMJH, 3Ta
npob/eMa CTaBUT B TYNHK CTOPOHHHKOB Te-
OpHM 3BOJIIOLUHH, TpeOymoLlel ropasgo 60Jb-
ILIMX TIePHOJIOB BPEMEHH.

Bausinue JIyHbl
Ha 9KBaTOPHUAJbHYIO
BBINYKJOCTh 3eMJIH

Yunbsim Tomncon (nopn KenbBun) —
OfIMH U3 CaMBIX BBIIAIOLIMXCS YUEHbIX CBOETO
BpeMeHd. OH BBeJ a0COMIOTHYIO LIKaly TeM-
nepatyp ¥ c(hopMyJHMpoBas NepBOe U BTOPOE
Hayana TepMOAMHAaMHKH. OH  BBIYHCJINII
BO3pacT 3eMJH, OCHOBBIBASCh Ha CKOPOCTH
BpallleHus1 ee ocH. [IpeacTaBUM Ha MMHYTY,
yto 3eM/s BO3HHK/Ia 4,5 MUAIHapaa JeT
Ha3aJ B BUIE PACIUIABJIEHHOTO apa (MMeHHO
TaK CUMTAIOT 3BOJIOUMOHKUCTHI). JIyHa MoJKHA
Obl71a HAXOAUTBCS ropasfo O6/amxe K 3emie U,
COOTBETCTBEHHO, BbI3bIBATH I0pas3no 60JbllIHe
NPUIUBBLL. Diaropaps sTo# cuje NpUTSKEHHS
y 3KBaTopa BO3HHUKJAAa Ob  0oJbluag
BBINYKJ/IOCTb M3 pacrasieHHON noponsl. Ilo-
TOM, KOTJa IJIaHeTa cTaja OCTblBaThb, OHA Obl
3atBepiena. [lockosnbKy —cyliecTBYyolas
BBIYKJIOCTb BECbMa HE3HAUMTENbHA, MOXKHO
clenath BbIBOA, UTO BCe O0OCTOSIIO HHayYe.
Jlopn KenbBHH mokasasm, 4To jgaxe ecad Obl
3emuisl cyllecTBOBasa MUJIHAPA JIET Hasal U

eme OblTa  KHUAKOH, TO CKOPOCTb ee
BpallleHus1 Oblia Obl JOCTATOYHOH, YTOOBI
06pa3oBaTh  BHIIYKJOCTb Ha  3KBaTOpE,

KoTopasi coxpaHusach Obl no cux mop. Ilo
Mepe  3aMeUIeHHs  BpalleHHs  OKeaHB
OTOJBHHYJIHCh Obl K MoJifocaM, obHaxast Mosic
CylWIM BOKPYr 3KBatopa. Kak Mbl BHIUM,
3TOrO He CJAYYUIOCh.

3amenJeHue BpameHus 3eMJan
MoJ BJAMSIHHEM NPUIUBHOTO
TOPMOKEHH S

AT0 sSBJIEeHHE SBJsETCS T[VIABHOH mpobJe-
MOH JJIsl 3BOJIOUHOHHCTOB. Kak Mbl yXe ro-
BOPHJIM, MPUJNBBI, IOXOAS OO BOCTOYHBIX Oe-
peroB KOHTHHEHTOB, 3aMelJIIOT BpallleHue
Semsn. MareMaTHyecKHe — HCCJAEIOBaHUS
3TOTO BONpOCA JOCTATOYHO CJIOXKHBI, MOTOMY
YTO HE H3BECTHbl TOYHO CHJIa BO3JEUCTBHUS



NPUJIMBOB, HEPOBHOCTb 3€MHOH MOBEPXHOCTH,
NoTepsi SHEPruu wu3-3a TpeHus © T.1. Ho
Jake 10 TNpUOJHU3UTENbHBIM  OLEHKAM
noJlyyaeTcs, YTO He TaK NaBHO — OTHIOAb He
4,5 wmspn. set Hasag — 3eMJis Bpallanach
3HauMTeNpHO OblcTped. YUeMm Bbllle CKOPOCTD
BpalleHUsl, TeM OoJibllle TPHJIAUBHOE
TOPMOXKEHHe, TaK 4YTO pacyeTHas CKOPOCThb
TNIPOLJIOTO BpALEHHUsT pPacTeT O4YeHb OBICTPO.
DTO CTaBUT ellle OJHO OrpaHWYEHHe Ha CPOK
CYILIECTBOBaHHUS cucTeMbl 3eMasi—JlyHa.
Hepaspemumas 1y 3BOJIOLHOHUCTOB
npo6sema onucana B pabore llmuxrepal. Pe-
3yJIbTaTbl €ro HCCJEN0BAHUS MPEACTABIEHbI
Ha rpapuke (puc.2). IlpuBemeHbl TpH pas-
JIMYHBlE OLIEHKH 3aMeJISIOIMX CHJ, M Jaxe
caMasi Ilefpasi OLeHKa jaeT OBICTPOe BO3-
pacTaHue CKOPOCTH BpalleHHs 2,3 MHUJIIH-
appa JeT Hasaj. TorpaimiHss OrpoMHasi CKO-
pOCTh BpalleHUs] 3eMJU C TeX Mop MeIJIeHHO
CHM2KaeTCsl 0 COBPeMEHHOH BeJMYMHb — 1
obopot 3a 24 uyaca. Camasi cTporasi OlLeHKa
naet uncio 1,4 mapa. net. lllnuxtep He maer
oObsicHeHHs 3TUM pesdyabrataM. OH JHlIb
npejrnonaraeT, 4To HEKHe HeM3BeCTHble HaM
(akTOphl OKasalu BJIHSHHE HAa CHUCTEMY
COBCEM HEeJaBHO, M 3TO IIPHUBEJO K 3a-
HIXKEHHIO BbIYMC/IsiEMOro 3HaueHus. M3 Bcero
3TOrO MOXKHO CfelaTb BBIBOA, UTO 3a-
Mensollee nedcTBre JIyHbl OrpaHHYUBAET
BO3MOXKHBIH BO3pacT 3eMJM 3HAUUTeJbHO
MEHBIIHM CPOKOM, ueM 4,5 MJpIH. JeT, Heob-
XOIMMBIX 3IBOJIIOLMOHUCTAM. B KpealroHHYIO
’Ke MOJeJsb JIErKO BIIHCBbIBaeTCs HeboJIblIoe

yBeJIMYeHHe CKOPOCTH BpallleHUs B TedyeHHe
HECKOJIbKHX TPOLLJIBIX ThICAYENeTHH.

3amensieHHe CKOPOCTH BpalleHHs 3eMJu
MOATBEPXKAAETCA aTOMHBIMH 4YacaMH, CYAs T10
KOTOPBIM, I€Hb YAJHHAETCS Ha CEKYHIy KaxK-
nple 50 Teic. seT. To ecTb HecsTh THICSY JIET
Hasal JeHb Obll Ha 1/5 cekyHaml Kopoue,
YTO BIIOJIHE COIJIACYeTCs C KpealHOHHbIMH
npenctasaeHusiMi. Ho ecau Mbl mpocienum
9KCIIOHEHUHMANbHOE  3aTyXaHHe CKOPOCTH
BpallleHUs! BCISATh, TO MHUJJIMApAbl JeT Hasam
OHa 10J/KHA Obl1a OBITb HEM3MEPUMO BBILLE.
[Ipn TakoW CKOpOCTH He CMOIJIM Obl Cy-
IIeCTBOBaTb HH aTMoc(epa 3eMJsd, HH OKe-
aHbl, HU JlaxKe TOpBbI.

Cra6uansupymoiee Bo3aeincrsue JIyHbl

Ecau Obl 3emsist uUMesa uaeanbHYIO cde-
pUUecKylo (popMy, ee OCb BpallleHHUs He MOr-
Jla Gbl IPOTHBOCTOSITh TEHIEHUMH CMELIEeHHS.
Jlaxke HeGOMBIION acTepoul, Bpe3aBILUHCh B
3emsto, Mor Obl U3MEHHWTb HaKJ/IOH yrjia ee
BpallleHHs, BbI3BAB Xa0C Ha MOBEPXHOCTH
nJaHeThl. ODKBaTOpPHa/JbHAsf  BbINYKJIOCTb
3ems U 6au30CTb JIYHBI OrpaHUYHBAIOT 3TH
KOJIeGaHHUsI 10 HECKOJIBKUX IPamycoB.>

COyTHUKHU APYrUX NJaHeT

Bokpyr mnJjaHeT BpamamTcs MHOTOYHC-
JICHHbI€ €CTeCTBEHHbIE CIIYTHUKH. Panbiie
NpeANoNaragoch, YTo 3TH JYHbl ObIM “NOH-
MaHbl” MJ1aHeTaMd, HO BaH PuaHnepH AoKa-
3aJ1, 4TO “IIpH OOBIUHBIX YCJIOBHSIX IPaBUTALH-
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OHHBIH 3aXBaT OJHOro Tesia APYruM (akTH-
YeCKH HeBOo3MOXKeH”3, BoJbLIMHCTBO —CIyT-
HHMKOB BpAILAIOTCsS BOKPYT IMJIAHET B TOM 2Ke
(npoepadrom) HanpaBieHHH, B KAKOM CaMH
nsaHeTsl BpawawoTes Bokpyr CosHua. Tem He
MeHee HEKOTOpble CIYTHHKH BpallaloTcsl B
“HenpaBuabnom” (pempoepadnom)
HanpaB/leHHU. B crnpaBouHMKax NPUBOAUTCS
yroll  HaKJOHAa OpPOMUTAIbHOM  IJOCKOCTH
CIyTHUKOB; Hampumep, yroa B 175° o3HauaeT
peTporpaaHoe BpalleHdHe Mox yrioM 5° (=
180° - 175°) X 3KBaTOpMANbHOH IJIOCKOCTH
TJIaHETHI.

[TpuBeneM elile HeCKOJBKO HeGe3blHTepeC-
HbIX (paKTOB:

Y IOITMTEPA 12 nporpanHbix 1 4 peTpo-
rpagHele JyHel. Op6HuTa OLHOH M3 IHporpag-
HblX JyH, Mo, HaxonuTcsl OTHOCHUTENbHO 6/1U3-
Ko K IOnurepy. D10 cTaBUT OrpaHUUYeHUs 1JIs
CpOKa CyliecTBOBaHMsl cucTeMbl [Omurep—
Ho.

Y HEIITYHA ecTe 7 mporpamHbix CryT-
HHMKOB W OfiIMH peTporpagublii — TputoH; 3Ta
GoJblllasi JIyHAa IMOCTellEHHO CHHXKaeTcsl K
Hentyny.

Y YPAHA 15 ayn u 10 mosHbIX KoJel,
PacIIOJIOXKEeHHBIX B 3KBATOPHA/bHOH IMJOCKOC-
TH, HO 3Ta IJIOCKOCTb HAaK/JOHEeHa IOYTH IOJ
NpsMBIM  YIVIOM K SKJIMOTHKE (MJI0CKOCTH
obpamenuss Bokpyr Cousnna). HeosmoxxHo
OOBSACHATb, KaK Takas CHCTEMa MOIJIA BO3-
HUKHYTb €CTECTBEHHBIM IyTeM.

CATYPH 3acnyuBaeT OTHEJNBHOTO pac-
cKasa — TPYAHO Ja)Ke IePeuUCJUTb BCe HH-
TepecHble OCOOEHHOCTH €ro JyH H KOJell.
Kosbua CaTypHa cocTOAT U3 KaMeHHBIX IJIbIO,

OTpaXkamlIMX COJHeYHble Jyud. MHorue
HHTepeCHble 0COOEHHOCTH He YKJIAIblBAIOTCS
B paMK{ OOLIENPHHATOH Teopuu. [Be BHelu-
HWe JIYHBl, JnuMeTed u $Hyc, Kpyxatcs
BOKPYT MJIaHETHl MO IMOYTH ONMHAKOBEIM Op-
6utam. Kaxnple ueThlpe roja, Korga OfHa JIy-
Ha HaCTWraeT APYryl, OHH MPOCTO OOMEHH-
BAIOTCS CBOMMHM OpOMTaMH — OJIMXKHSAS JyHa
MeHsleTCsl C JajibHel CKOpPOCTBbIO W Hal-
paBaenuem! Heyxenu syHBl cO CTOMB KpH-
THUECKH pACIOJOXKEHHBIMH OPOUTAMH  BbI-
MOJIHSIIOT CBOM CJIOXKHBIE MaHEBPBl Ha MpO-
TSOKEHHH MUJJIHAPAOB JIeT?

C nosiBjieHHEM B pacrlopsKeHHH aCTPOHO-
MOB Bce 60Jjiee MOIIHBIX KOCMHUYECKHX 30HMOB
BO3HHKAeT Bce GOJBLIE BONPOCOB O TOM, KaK
CoJiHeyHasi cUCTeMa CMorya C(OPMHPOBATHCS
ecrecTBeHHbIM myTeM. Cucrema 3eMmys—
JlyHa He MOXeT CyIIeCTBOBAaTb MHJIJIHAPIbI
ner. CorBopeHue CoJIHEUHOH  CHCTEMBI
HECKOJIbKO ThICSY JieT Hasaln paigud obecre-
YeHHsl XKHU3HH Ha 3eMJie ropa3no GoJiblie Co-
OTBETCTBYeT pe3yJbTaTaM acTPOHOMHYECKHX
UCCJIeIOBaHHH.
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