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O6pa3oBaHue JlyHbl

B 2002r Bo3HuKNa Teopus, BblABUHYTaS
amepukaHckum actpodunsmkom PoouHom Kanan.
[Mpu popmmnpoBaHmn nnaHet ConHEYHOW
CUCTEMbI HEKOE HeEDECHOE Terno BENNYNHON C
‘ Mapc ¢ cunon Bpesanocb B MOSI04YH0, NOYTH

cthopmurpoBaBLLytoCH, 3eMITH0 NOLA CKONb3ALLMM
yrrnom. 13 BbibnToro Bewlectea u obpasoBarnacbh
JlyHa.

Npaeto, uto JlyHa n 3emns nepBoHa4vasnbHO
COCTaBNSANN O4HY OOLLYIO pacrnnaBfiEHHYIO Maccy,
BblcKasan B 1879r aHIMMUCKNN aCTPOHOM U
mMatemaTuk xopox dapBuH.

2000 @UIHKOH, 2003

Aayapa Anboept POLU (1820-1883, dpaHums) matemaTuk, paccumTar, YTo BCAKOMY
CNYTHMKY, OKa3aBLUeMYCS ONuKe HEKOTOPOro pacCTOSAHUSA K CBOEMY LIEHTPasribHOMY
Teny, YemM COBEPLLUEHHO onpeaerieHHoe pacctosiHue (3oHa Powa), rpo3vT HensbexHad
OMacHOCTb pa3BanunUTbCA Ha COCTaBHbIE YaCTW No4 AENCTBUEM TATOTEHUS NIAHETLI. JTO
paccTosiH1ue npumMepHo paBHO 2,446 paguyca nnaHeTbl, To4Hee

A=2.446 R (p_Ip)""

JlyHa HaxoguTcs 3Ha4YnTENbHO Aanblie (B ~59 pas) n pasBan en He rpo3unT.



INlyHa — kpynHenwnn cnyTHUK ConnHe4YHOU CUCTEMDbI

Ha uzoopaxennu 14 masi 2002r, nosryueHHoii B /[lonkepke, Mapuiaena, CIIIA BuaeH neneabHbIH cBeT
OCBeIAIOLIHIf TEMHYIO NOBEPXHOCTH MoJioA0ii JIyHbl. Psiom Ha0aonaercs: Benepa.

Takoii yBuIe1u 3eMJII0 BbICAAHBIINECS HA JIYHHOW MOBEPXHOCTH ACTPOHABTHI ANOJ1JI0H-11.

OwnameTtp = 3476 km, Macca = 0,012 M ,» [TNOTHOCTL = 3,3 r/lcm®



dPusunyeckue ycnoBsusa Ha JlyHe

1. HeT atmocepsbl, Tak Kak mana
macca = 1/81,3 Ms.

2. Hebo 4yepHoe, BUOHbBI XOPOLLO
3Be3abl, NNaHeTbl. HeT MarHUTHOro
Nosis - OpMeHTauma no 3Be3gam.

3. [pooomKkUTENLHOCTL CYTOK
oKosio Mecsua (29,5 gHs) — oBe
Hedenu OeHb, ABe HeOAEeNnn Houb.

Sk 4. Peskun nepenag Temnepatyp ot
4§l 400K (+130°C aHem) go 100K

| (-170°C HoubiO) 13 33 OTCYTCTBYS
aTMocdoepbil.

5. Ha rmybuHe gecatkoB cm T =
const., rpyHT (pez2osium,
OOCTUraloLWnM B HEKOTOPbIX MEeCcTax
TonwmHbl 10-12M) MMeeT nNnoxyto
TEnIoNpPoOBOAHOCTb.

6. lnametp 3emnu c JlyHbl B 3,5
pasa 6onblue COfTHEYHOrO.

BospacrT JlyHbl cocTtaBnseT 4 mnpa 527 mnH net



OBuxeHuns JlyHbI

MHorga npoucxoanT nokpbiTue nraHeT un 3se3s JIyHowW.
OnpegeneHne TOYHbIX MOMEHTOB Havarna u KOHLa NoKPbITUS
MMeET 3HayYeHne ans nsyvyeHud asmxeHna JlyHeol.

1. JlyHa BpallaeTcsa BOKpyr CBOen OCu C 3anaga Ha
BOCTOK C MOCTOSAAHHOM YIfI0BOM CKOPOCTbLIO, NMpUyem
nepuo BpalleHUsl paBeH CpeaHeEMY CUOEPUYECKOMY
nepuoay (27,3 cyt) obpaweHns JlyHbl BOKpyr 3emnu.
[MoaTomy JlyHa noBepHyTa BCe BpeMSA O4HOW U TOWU Xe
CTOopoHON K 3emrie (C HebonblwMMK KornebaHnamn).
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2. HakrnoHeHune cpenHeun nNioCKOCTU NIYHHOIo 3KBaTopa K NSIOCKOCTU SKNUMNTUKK
MOCTOSAHHO.

3. CkopocTb ABmxeHus J1yHbl N0 opbuTe BO3pacTaeT U OHa yaansercs Ha 2,5 CM B
rog ot 3emMrnu.

4. [lontoca NyHHOro aKBaTopa, IKMUMTUKM N NIIOCKOCTU JTYHHOU OpOUTLI NiexaT Ha
OZHOM DOSbLLIOM Kpyre, NpuYemM MMEHHO B YKadaHHOM MNopsigke.

5. [1BmxkeTcsa Bokpyr 3emnu no annuntudeckon (€=0,0549) opbute co cpeaHen
NUHenHon ckopocTblo 3683 kM/H (1,02 km/c). MMHMManbHOE paccTosiHue OT 3emMsnun
356400 km, makcumanobHoe — 406700 km (cpeoHee 384401km).



[loBepXHOCTb

C 3emnu Mmbl BUANM HEBOOPYXKEHHbLIM r11a3oM 06bekTbl AnameTpoM B 100kM, a B Teneckon - 1km.

bosnee memHbie (Mopsi) ©6e3 BoAbl Ha BUAUMOWN
ctopoHe 30% noBepxHOCTU (Ha obpaTHOW CTOpPOHE
MeHbLLE). DTO CpaBHUTENBHO POBHAdA
NOBEPXHOCTb - BNaAnHbI 40 3 KM, NOKPbITbI J1aBOW
(korga-To nsBepkeHus ByrikaHoB). Mops: Joxaen,
Kpusuca, Xonoga, BnaxHoctu, okeaH bypb n T.4.
BospacTt mopewn bonee 3 mnpa. ner.

bornee ceemnbie (Mamepuku) — sipkue
npunogHsiTele obnacTu, 3anofnHeHHbIe
MHOXXEeCTBOM B0SbLINX N MaSTIEHbKUX KPYITbIX
KpaTepoB. [10BEPXHOCTb «MaTEPUKOBY,
asnsoLanca bonee ctapon, ropucTa, ee ypoBeHb
BbILLIE, YEM Y «KMOPEN», U PA3HOCTb CPEeHNX
BbICOT JocTuraet 2,3 KM. TpeLluuHbl N KpyTble
KaHbOHbI LUMPUHON 1-2 KM 4acTo TAHYTCA Ha
COTHW KUIIOMETPOB NOYTK No npsimon. Vx rmybunHa
COCTaBMAET OT O4HOMN OO0 HECKOMbKMUX COTEH
METpPOB; 6oriee TbICAYM N3 HAX BHECEHLI B
KaTanorn. 3Tu paspbiBHbIE TPELLMHbI B TaBOBOM
KOpe 4acTo naparnsiesribHbl KpasgMm MOpPEW.
HekoTopble U3 HUX HaNOMWHAKT pycna 3eMHbIX
PeK 1 3aHMMaroT Ha BUANMOW CTOPOHE J1yHbI
nopsigka 70% noBepXHOCTH.

Fopbl - ropHble XpebTbl, BO3pacT nopsiaka 4mnpA. net (CBeTrble y4acTKu, BUAHbI B Terneckon). MakcumanbHaga
BblicoTa 9kM. Anbnbl, Kapnatel, Kopauneepsl, Antan, Kaskas u 1.4. [epBble Ha3BaHne B 1647t BBen AH [[aBenun




JlyHHBbIe KpaTepbl

XapaktepHasi 0CO6eHHOCTb
NYHHOro penbeda — Kosibyesble
cmpykmypbI (Kpamepsbl). Ha
Buanmoun ctopoHe 6onee 1700
KpaTepoB pasmepom bonee 3,5km
(6onee 1KM MOXXHO HacuyuTaTb
6onee 300000).

Y 60s5bLUMHCTBA KPYMHbIX
KpaTeEPOB B LIEHTPE ropKa U OHU
OKPY>X€Hbl BO3BbILLEHHOCTLIO B
2-3KM C MofiormMMum CKrioHamu,

Ha3BaHue KpaTepoB - 3T0 B
bonbLWMHCTBE daMUNKN YYEHbBIX:
ApucTtapx, Tuxo, KonepHuk,
Kennep u 1.4.
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Kparep Ban ne ['paad mmpunoii 243 kM Ha oOpaTHO¥ cTopoHe JIyHBI

Kpatep OpatoceH agnameTpom 61 Km




N3MeHeHne NnoBepXHOCTHU

O6pa3oeaHue Kpamepos:

1. lNageHne meTeopuUTOB. Yaap — B3pbIB, pasneTtarTcd
OCKOJIKM, obpasya bonee Mernkne Kkpartepbl 1 NyyYeBble
CUCTEMbI-LIENOYKN KPaTEPOB TAHYLLMXCS HA COTHU KM
(o1 kpatepoB Tuxo, KonepHuk, Kennep, n 1.4).

2. 13BepxxeHune ByrnkaHoB (KpynHble kpaTtepbl). Cenyac
MOLLHasa nNuTocdepa UCKNIYaEeT pasnoMbl U BbIXOA
naBbl HAa NOBEPXHOCTb.

JTyywimn nepmnopn HabnogeHU KpaTepos - epaHuya
oc8elWeHHoU U He oceeweHHouU Yyacmu
(mepmMuHamop).

lNocnedHue 2mnpo.siem penbeg nNpakMu4YecKku He MeHsIemcsi m.K:
1. 3akoH4YMNach BynKaHM4eckasa O0eaTernbHOCTb.
2. YMeHbLUMNacb MHTEHCUBHOCTb NMageHnUsi METEOPUTOB.

MHTeHCcuBHaa 6ombGapanpoBka JlyHbl 3aBepwuunnacb 3,87 Mnpa. net Ha3ag.



JlyHHbIe nopoAabl

B nienTpe anaprosur — no
COCTaBYy OXOXKXHH Ha TYHHYIO
OpY BO3BBIIICHHBIX PAIOHOB

Cnesa — 1,5kr 0a3ansT
OJTHOTO U3 MOpE

CnpaBa — OpHbIC TOPOJBI CO JHA
Kparepa, O6pa30BaHHOFO B pE3YyJIbTAaTe
jla/ICHN A MCTCOpUTA.

B xone niatu sxcneauiuii 1969-1972rr nocrasneno Ha 3eMito v u3ydeHsl 400kr iyHHOTO rpyHTa. OOpasisl MOX0XKH Ha
3eMHBIE U3BEPIKEHHBIEC 0a3aJIbThl U COIEPIKAT TE K€ XUMHUYECCKHE DJIEMEHTHI (KpEeMHUH, aTlOMUHUH, jKeJIe30 U T.1.), HO B
nopozax OosnbIie TyromiaBkux: Ti, Zr, Cr, T.4. 1 MeHbIIe JierkoriaBkux: Pb, K, Na, u T. 1. EcTh HEMHOTO TIbUIH TEMHO-

CEpOro 1BETA, HAITOMUHAET LIEMEHT. PErOJIUT COMEPKUT OCKOJIKA MAarMaTU4eCKUX Nopoi. B pa3HbIX MeCTax HAa MOBEPXHOCTHU
JIyHBI XUMUYECKUN COCTAB HE OJIMHAKOB.



BHyTpeHHee cTpoeHue

1. Jlntocdepa - TBepaasa obonoyka oo

Benxiis rnmyouHel =~ 800 km. CocToUT n3:
MaHTUS 1. Kopa - TornuwuHa meHsaetcs ot 60
B KM Ha BUAVMMON C 3eMIu NonoBuHe JlyHbl
MaHTUS 0o 100 km — Ha HeBngnumMmou) — umeet
. cocTaB, 6rm3kuii kK cocTaBy
| . “MaTEepUKOB”.
| Anpo \ | 2. BepxHAI MaHTUA — CIOV

TONWMHON oKoro 250 KMm.

3. CpegHAa MaHTUA - TOMNLWNHON
nopsaka 500 km. Ha rnybuHax nopsaka
600-800 km pacnonaratTcs
rMy©oKOdOKYCHbIE FTYHHbIE
CenCMUYeCcKne oyaru.

2. ActeHoccepa — pacnnaBrieHHbIN CNOWN, B KOTOPOM, KaK 1 B NOO6ON XNOKOCTH,
MOTYT PacnpoOCTPaHATLCA TONLKO NPOAOSIbHbIE CENCMUYECKNE BOSTHBI.

4. HnxHAA MaHTUA - TeMmnepartypa BepxHen ee Yyactu nopsaka 1200 K.

5. Aapo - pacnnaeneHHbIW cynbdua xenesa c rmyounHbl 1380-1570 km, roe
NPONCXOONT Pe3Kkoe N3MeHEHNE CKOPOCTU NPOAOSbHbLIX BOSTH.



NMpunusbl

A3-3a npnnnBHOro 4eNcTBmMA BO3HUKALOT
CUIbl TPEHUSA, TOPMO3SALLME BpaLLEeHNe BOKPYr
ocun 3emnun u JlyHbl. CyTku 3a 100 neTt Ha
— > ¥ 3emrie ctaHoBATcA aAnvHHee Ha 0,0016c¢.

MccnepoBaHue pocta KoparnsnoB nokasarno,
yto 400 MnH.NeT Ha3aa rog Ha 3emne
coctasnan 400 cyTok, a NpoaoSKNTENLHOCTb
CyTOK Oblna 22 yaca.

0000 SHIANKOH , 2003

Jledopmanus 3eMiiM B pe3yabTare Bo3aeucTBus Tarorenus JIynsl cocrapisier 30cMm, a JIyHBI -
40cM. BogHas moBepXHOCTh MOJHUMAETCS B CpeIHEM Ha | METp, a pa3HOCTh BO3Jie OEPETOB
MEXAYy IPUIUBOM U OTIMBOM cocTaBiisieT 4-5 meTpos (B 3anuBe ®antu (Kanana)
ATnaHTHYeCKOTo OKeaHa - 18 meTpoB). B Poccun HanOosbliive mpujinBbl HAOJIIOAAIOTCS B
OxotckoM Mope (I'exurnackon u [leHxkuHckou ryoax 1o 13 MeTpos).

[IpunuBHas BOJIHA JBUXKETCS C 3amaja Ha BOCTOK CO CKOPOCThIO 0koJio 1800 km/4yac. [TpunuBel
OBIBAIOT CU3UTHHHBIE (BO BPEMsI HOBOJIYHUSI U TIOJTHOJIYHUS) U KBaJApaTypHbIe (BO BpeMs
NIEpBOM U TpeThen yeTBepTr). CU3nurniiHbie B 2,7 pa3a Bbllie, Tak kak ConHile u JIyHa B 310
BpEMs ICMCTBYIOT B OJIHOM HAIMPaBIICHUMU.

[ [prJIMBBI MOKHO MCHOJIL30BATh JIJ1s BBIPA0OTKHU 3ekTposHeprun. B 1968r 8 CCCP Obuia
noctpoeHa onbiTHas [I9C B Kucnoii ryoe 6i1u3s Mypmancka MmomHocThi0 800 KBT.



UccnepoBaHua JlyHbl KA

7 okTa6ps 1959 roga Bnepsble coTorpadpupoBaHa obpatHas CTopoHa J1yHbI.
Bbino 3acHaTo 2/3 nonywapua. OTkpbIThle "JlyHHUKOM-3" (CCCP) kpaTtepsbl
nonyyunu HaseaHuda: Llnonkosckun, Kypyatos, [xopaaHo bpyHo, XKionb BepH

n ap.

Bnepsble B Mupe 3 cbeBpansa 1966 roga JlyHa — 9 (macca 100 kr) BbinonHuna
MSArKyto nocaaky Ha JlyHy. CTaHuums yctaHOBUIIA, YTO flyHHasi MOBEPXHOCTb
TBEpAasi, Ha HEN HET MHOFOMETPOBOIrO Cros nblnu. lNepenaHbl TENEBU3NOHHbIE
MaHopaMbl JTYyHHOro NaHawadTa, NnokasbliBatoLme getanm NoBepxHOCTU (pasmep
0o 1 mm). PanoH nocagku ctaHuum B OkeaHe bypb nony4un HassaHne PaBHUHa
[TpunyHeHus.

[lepBaga akcneanumsa nogen Ha J1yHy. ActpoHaBTbl H. ApMcTpoHr n 3. OngpuH B
nyHHomMm mopayrne «Eagle» 20 nona 1969 roga cosepLunnu nocagky Ha JlyHy, a 21
NIONA BNepBble BbILIIN Ha NTYHHYI0 noBepxHoCcTb. OHM npoBenu Ha JlyHe 21,5 yaca,
N3 HUX 2,5 Yyaca - BHe NyHHOW KabnHbl BO BpeMS O4HOKpaTHOro Beixoda. CobpaHo

22 Kr obpa3sLOoB KaMHEN U rpyHTa.

[lepBbIM aBTOMATUYECKNMM CaMoXogHbIn annapaTt «JlyHoxog-1» (macca
756 kr) poctaeneH Ha JlyHy 17 Hos6pst 1970 roga. 3a 10 mecsaues (11
NYHHbIX AHen) npoexan no Hen 10,54 kM, NnpoBoast N3yveHme

paBHUHHOW MECTHOCTM toXkHee 3anuea Pagyru B Mope [Joxaen.



JlyHa — npeanbHoe MecTo ANA aCTPOHOMUYECKUX HabnaeHUN

BosBpalueHue Ha JlyHy yernoBeka nnaHupyetca NASA ¢ 2014 roga, a k 2020 rogy cosgaHue
MNOCTOSAHHO AeNcTBYOLLEN 0buTaemon 6asbl. AHanormyHble nnaHbl UMeeT u Poccus.
KpynHomacLwTtabHbIM NPOEKTOM, HaLueneHHbIM Ha uccnegoBanus JlyHbl npegycmatpuBaeTcd
3anyck B 2012 rogy komnnekcHoro KA «JlyHa — [1106», a Takke nsaTb HEOONbLUNX KOCMNYECKNX
annaparos - B 2008, 2009, 2011, 2013 n 2015 rogax . Pockocmoc npeanaraet NASA
COTPYOQHNYECTBO B paMKax aMepuKaHCKOM JTyHHOM NporpamMmbi.

2 000 SUINKOH, 2003

OagHon n3 BO3MOXXHOCTEN NPOBEAEHNS aCTPOHOMNYECKNX NCCregoBaHUM ABNSIETCH
pasmelleHne Ha nosepxHocTu JlyHbl Teneckona. brnarogaps oTcyTcTBUIO atMocepbl
MOXXHO ByaeT nonyyaTb YETKME CHUMKKN HeBa, He npuberasi K TEXHONOrMamM aganTUBHON
onTukn. Ha JlyHe Takke MOXHO BydeT pasmMecTuUTb Teneckon ¢ 605bLWnM XUOKUM
3epKasniom, BpaLleHneM KOTOpOoro Ha ero NnoBepxXHOCTU co3naeTtcsa napabona. Kpome Ttoro
NASA HamepeBaeTtcs yctaHoBUTL B 2018 roagy Ha JlyHe camblin MOLLHbIN B MUPE
pagunoTerneckon.



