3EMNA U N
ABOMHASA T

YMK B.A.BopoHuoBa-BenbamuHosa

«[BIMOY MY Ne45»



3eMrto ¢ e€ CnyTHUKOM JlyHOW Ha3biBaloT ABOMHOW Mi1aHETOMN.
Macca JlyHbl coctasnsieT 1/81 macchl 3emim.

TlyHa oBpasosanack NPUMEPHO B TO Xe BPEMS!, 4TO 1 3emis.
PaccTosiHve Mexay HAMK Bbifio B HECKOMBKO Pa3 MEHbLUE, YeM Ternepsb.
JlyHa nocTeneHHO yaansieTcs OT Hallem MnaHeTbl CO CKOPOCTbIO OKOMO 4 CM 3a rof.







' Ctpoetme e

OCHOBHble 0GOIOYKY 3EMHOTO Wapa: ammMocgepa, 2udpocghepa n Iumocgepa.

-
Crpatocdepa [mapocdepa - BogHas obono4yka
3emnm. |
Armochepa | rMﬂpOCCbepa ;- yHMKaanoe

asneHne B ConHeYyHoOm cnucteme,
HUKakas apyras n3 U3BecCTHbIX
nraHeT elo He pacrionaraer.

OaoroBrl CoR

Tponochepa

Boga Ha gpyrux Tenax ConHeyHou
CUCTEMbI BCTpPEYaeTCH rnaBHbIM
obpasom B TBepaon ase: B Buae
CHera, nHesi n nbAaa.




™
™
=
=
[
=
wr
-
3
-~
-
t 5
.
-
=
&
o3
™
=
X
<
-
™~
Qi
=
-
S

Mrocdepa
3emHas Kopa

AcTeHocdepa

ManTusa

BHewHee aapo

BHyTpeHHee
anpo

JlnToccpepa

57 3000 kv

-

Ha npotspkeHnn munanaphos net

CYLLeCTBOBaAHWS 3§|v|m/| B TBEpJOM Tene
nnaHeTbl NPOUCXOAUIM NPOLIECCHI,
CYLLECTBEHHO U3MEHMBLUNE
nepBoHaYasibHbIN COCTaB BELIeCTBa 1
ero pacrpegeneHue s nMToccbepe

Jlerkue coeaurHeHnsl, B OCHOBHOM
CUIMMKaTbI, OKa3archb HaBepxy u
oBpasosanu kopy 3emMnu, a 6onee
TS)Kenble ocTanuch B ueHTpaanom
YacTn — safpe. '

TonwmHa kopsbl: oT 4-10 kM noA
okeaHamu, o 30-70-km nopa
MaTepukamu.

Pagnyc sgpa — npuMepHO NosiIoBUHA
paguyca nnaHeThl.
Bo BHYTpeHHel YyacTu agpa BeLLecTBO

HaxoauTCs B TBEPOOM COCTOSIHUU, BO
BHELLUHEN — B XXNOKOM. ‘

Mexay sApom 1 Kopour pacnonaraetcst

MpoMexyTodHasi 0605104Ka — MaHTUS.



; HMTocd)épa , »

Pesynbratbl uccnegoBaHum,
BbIMOMHEHHBIX C NOMOLLbHO
KOCMUYECKNX arnnapaTtoB, nNokasanwu,
YTO BHYTPEHHEE CTPOEHNE MNMAHET
3eMHOW rpynnbl U J1yHbl B 00OLLMX
‘yepTax CXoXu, N1LLb TBEpPAOe SAPO Y
-JIyHbI NpakTN4ecKn OTCYTCTBYET.

~PacnsasaenHoe BHEIHee SApPO
(ronmmua oxoso 2300 kM)

Mantus

* Teepaoe BHYTpeHHEE AADO
(paanyc oxono 1200 km)

AUpo cracTounT
HE 9ACTHYHO
P'.ICT‘ITIHBHCHHDFO McTana
3emns
BeHepa



ATMOCd)epa : =

ATmMocepa paccenBaet u MOrMOLLAET COMHEYHOE n3ny4eHune, oHa BO MHOFOM
onpeaenset Tennoson banaHc nnaHeTsl bnarogaps Tak HasplBaeMomMy
NapH1KOBOMY adpeKTy.

Ha npoTspkeHMn MUIMOHOB NET CyLLEeCTBOBaHNA 3emnu yCTaHOBUITOCh
paBHOBECME Mexay NMOTOKOM 3Heprum, noctynatowien ot CosHua, 1 NOTOKOM
aHEepruK, U3ny4aemoi niaHeTol obpaTHo B KOCMUYecKoe I'IpOCTpaHCTBO

Ha 3emne paBHOBeCHE YCTaHOBUITOCb NMpU CpeaHen TelvmepaType okono +15° C
a Ha BeHepe — npu 3Ha‘-IVI_TeJ'IbHQ Bonee BbICOKON — OKOMo +470 O

Cknuuanumwcaer T
P e OTpaxénHoe ‘ConHeunbii ceeT
ey Tennosoe wanysesve J J )

TEMNOBOE UaNyueHne

l1apuuxosbua

Y MapHuKOBbLIi A
adbdexT

HarpesaHue
3EMHOM MOBEPXHOCTHN
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ATtmocdepa

3 caMoro BHeLUHero crosi atMocdepbl —
Sxaochepa aKk30chepbl — aTOMbl Vi M@IEKYbl MOTYT
-6ecnpensiTCTBEHHO YCKorb3aTb B KOCMUYECKoe
MPOCTPaHCTBO.

B Tepmoccbepe (80 -800 KM) CoCTaB aTMocepb|
CYLLIECTBEHHO MEHAETCA. 'OCHOBHbIMU €€
KOMMOHEeHTaMu CTaHOBATCA renvi n Bogopoa. 3a
cYeT norfoLleHns ynsTpadunoneToBoro NsnyyeHus
CornHua Temneparypa 3HaunTenbHo Bo3pacraert
(3o 1500°C Ha BbicoTe 600 Km).

Tepmocdepa
" —
) _ &5
B me3ociepe Temneparypa CHOBa YMeHbLUAETCH
N Ha BbICOTE OKOSO 75 KM OOCTUraeT a6con|OTHoro
Mesocdepa MuHUMyMa -90°C, a Mectamu nHoraa u -150°C.

Haenenve, mbap

Crparocdepa B cTpatocdepe, HaunHas ¢ BbICOTbI OKOMO 25 KM,
TemnepaTypa atMocdepbl pacTeT 3a CHET
NOrmnoLLEHNS 030HOM YrbTPadMONeToBOro
nanydexHmna ConHua.

HwxHWI croi atmocdepbl — Tponocdepa —

cogepxuntcs 6onee 90% Bcen maccebl amoccbepbl

N NPaKTUYECKN BCe BOASHbIE napbl. Ha eé

BEPXHEN rPpaHuLEe TeMnepaTypa cocTaBnsaer
npumepHo -50 °C.



-

MarHutocdepa 3emnu

Ha Bbicotax 6ornee 1000 kM nosedeHune u pacrnpeneneHme 3apPHKEHHbIX yacTuL
HepaspbIBHO CBA3AHO C MarHUTHbLIM Monem 3ew'|m

B OKOMO3EMHOM KOCMUYECKOM MPOCTPaHCTBE cylecTByeT 0bnactb, KOTOPYo
Ha3bIBalOT MArHUTOCQEPON, XOTS MO CBOEN POPMe OHa BOBCE He ABNAETCA Cdepoil.

'Wi3-3a conHeyHoro BeTpa -
CTpYKTYpa. reomarH1THOro noris
Ha AHEeBHOW N HOYHOMN CTOpOHE
3emnun CyLI.leCTBeHHO ’
oTnnyaercs. i e

_MarHMToccbepa ckara c
[HEBHOW CTOPOHbI 1 BbITAHYTA B
Buae curapoobpasHoro umemcpa
C HOYHOMW.

LLnend D,VIaMeTpOM HeMHOFVIM
MeHee 250 TbIC. KM
NpoCTMpaeTcs 3a 3eMJ'|e|/|

~ Ha 5,6 MITH KM.

Hedopmauuna marHutocdepbl NnaHeTbl 38€3A4HLIM BETPOM



MarHuTocdepa 3emnu

Heb6onbluast 4acTb 3aXBa4EHHbIX FEOMarHUTHBLIM MOMEM 3aPSKEHHBIX YacTL
oBpasyeT BOKpYr Hallen MnnaHeTbl Nosc paavauun. 30ecb HaxegaTea obnaaatowme
“HanGonee BbICOKON 3HEPTNEN NOHBL (B OCHOBHOM MPOTOHBI) 11 SMEKTPOHS!.

3TI/I qacmuu nona,uaﬂ n3 pagnaynoHHOro nosica B BerHl/Ie cnou aTMOC(bepbl B
paVIOHe I'IOJ'II'OCOB 3acCTaBnAl0T CBETUTLCA €€ OCHOBHbIE COCTaBJ'IFHOIJJ,VIe a30T U
KVICﬂOpOD,, BbI3bIBasA MONApPHbIE CVIFlHVIFI =







IlyHa OTHOCUTCS K TendMm NnaHeTHOro Tuna.

Paauyc JlyHbl: ok@no 1700 kwm.
Macca B 81 pa3 MeHbLLe 3eMHOiA.
CpenHsas nnomocn: 3300 Kr/m.

Cuna TmKecm Ha NOBEPXHOCTY
JlyHbI B 6 pas MeHbLUe, Yem Ha
NoBEpXHOCTM 3emnn.

Ha JlyHe HeT Hu I'VI,EI,pOCCbepr HU
atmocgepbl.

IlyHa He umeet 3aMeTHOro
MarHMTHOro nong. -

N3-3a megneHHoro BpaleHus JlyHbi
BOKPYr OC/ €€ NOBEepXHOCTb B

C, a B Te4eHne Houn ocTbiBaeT no
-170°C.

INlyHa nokpbiTa cnoem MenkopasapobneHHoro BellecTsa — peronuta. M3-zaero
HU3KOM TEMNMONPOBOAHOCTb YKe Ha IMy6nHe HEeCKONbKNX AeCATKOB CAHTUMETPOB
konebaHus TeMnepaTtypbl NPaKTUYECKM OTCYTCTBYIOT.

TeYeHve OHS HarpeBaeTca Ao +130°



~ JlyHHbIE MOPSI. N MaTepuKy

Ha JlyHe ecTb cBeTnble obnactu —
matepuky 1 Gonee TEMHbIE — MOPS.

INyHa siBnsieTcs e,EI,I/IHI::IM MaTepVIKOBbIM
LLIUTOM, Ha KOTOpOM B BUae OT,D,eJ'IbeIX
BKpaneHnit pacnoraratorcs
MOHWXXEHHbIE yqaCTKM I'IOBerHOCTM
MOKPbITbIE 3aCTbIBLLEN NABON, — Mops.

Mopsi 3aHUMatOT NPUMEPHO 40%
nroLwaau BUANMON CTOPOHBI ﬂyHI;!.




TNyHHbIE MOPSA. M MaTepUKU

’ i
Prs
0
’
/'
r
" L
4

s &
' - s
< ’ ¢+ BOXREA ﬁ‘z MopE N
" "“’”{? o} S acrocTh |
) 2 N » L. 2

' OKEAH .
- -

¥ > "_' o 'Av“' A > 48
"" ’ - JaPOB
‘ = 2 ri"f. = g
BYPb | Kennbpihy - ‘
» . ¥ i 2 !
) .
. e ;

: v
o y : e
MOP. 25 ]
HEKTA )
o ‘ v g,

B pa3anuyHbIx YacTsx JTyHbl 3aMeTHb!
Takme dopMbl penbeda, Kak 6opo3ab! 1
TPELLUUHbI, NO KOTOPbIM MPONCXOANNO0
CMeLLeHne oTAernbHbIX Y4aCTKOB NMYHHOW
KOpbl MO BEPTUKANM U TOPU3OHTaNn.

Camasi KpynHasi gaBHVHa nony4mna
Ha3BaHMWe OKeaHiypb, cnenom vaet
Mope Ooxanen, Mope Xonoga, Mope
CnokoncTeua u ap.

Mope [loxkaei OKpYXatoT ropHble
XpebTbl BLICOTOM 3-5 KM, nony4mnBsLLnE
TaKkue e Has3BaHus, Kak U 3eMHble

FTOpHble MaccuBbl, — KaBKas Aﬂbl‘lbl

ANEeHHWHbI N T. r|
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NyHHbIe KpaTephbl

Hanbonee xapak#epHbIMI hopMami
penbeda JlyHbl ABNSATCA KpaTepsl

/ g camoro pasnu4Horo pasmepa. OHu
4 z 3 o -' : A
/£ T o R P nony4mMnn MMeHa B YeCTb U3BECTHbIX
Vo e tex AOXREN " mopE YyYeHbIX — KOI‘IepHI/IKa Kennepa
" "”3?-—, ,9 AN AcHOCTH |

[TTonemea n gp.

' OKEAH

Mpu Ha6mop,eHV|;|x c 3e|vm|/| B TeJ'IeCKOI'I
& : i - MOXHO PasnuynTb Kp-aTepr ONamMeTpom
T S & N He meHee 1 KMm. Ux HaC‘-IVITbIBaeTCﬂ
: ' okoro 300 Teic.

Kpatep KOI‘IepHVIK g, :
(dboTo ¢ 6opta «AnonnoHa-17») *



[HO KpYMHbIX KpaTtepos bbiBaeT HaCTVIHHO
MNW NOMHOCTLIO 3aTOMMEHO NaBow, Haj
KOTOPOW BO3BbILLAETCH LieHTpanbHas ropka.

Camble KpynHble kpaTepbl (100 kM 1

- Bonee B AMamMeTpe) OKPYKEHb!
“BO3BbILIAIOLWMMESE Ha 2—3 KM Haj
- OKpy>KatoLLewt Mg‘r

_MONIOTMMM CKITOHaMM.

HOCTbHO BaJ'IOM C

[ny6uHa kpatepa 06bl‘-IHO B 5—10 pas3
MeHbLle ero ﬂvla"_;ieTpa n HeMHOFI/IM

.“;*_ ‘-. (9.
3V ‘h#{&. ,

Y7 0




“Ha nosepxHocTy JlyHbI nosgrony
BUAHbI BbIOPOLLEHHbIE NPU
0bpa3oBaHNN KPAREPOB KaMHM
pasnu4YHbIX pasMepoB 1 popm.

HekoTopble 13 HUX Npu nageHun Ha
JIlyHy Takxe obpasytoT kpaTepbl,
KOTOPbI€ Ha3blBaAOT BTOPUYHbLIMU.

. "g,. ) 'Q “"o{

s AR "l" A




UccnepoBaHus JyHbl C NOMOLLIO KOCMUYECKMX annapaTtos

7 OKT?IﬁpS_I,1959_l'FOLI,a coBeTCKasi aBToMaTuyeckast NyHHad
ctaHums (AJIC) "NyHa-3" BnepBLIB Mupe
cdoTtorpacduposana HEBNANUMYIO C 3emMsnn CTOpoHY JlyHbl.

Mo Tpaguumy HaxoaaLMecs Ha HEW KpaTepbl Nomy4unm
MMeHa yyeHbix — [xopaaHo BpyHo, JlomoHocoBa, XKonuo-
Kiopu, Koponésa v ap.; a Takke KocMoHaBTOB — [[arapuHa,
KomapoBa v ap. i T e
- MpakTnyeckn BCce-Mopsi HAXOAATCS Ha BUAVMMOW CTOPOHE
NyHbl, a BMaJuHbl, KOTOPbIE €CTb Ha ee obpaTHoA.
CTOpPOHe, B BOrbLLNHCTBE CBOEM He 3aroriHeHbl aBon. |

Buanmas O6partHas
CTOpOHa CTOpOHa
JlyHbI

JlyHbl
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-
" JlyHa ctana nepBbIM 1 NOKa €ANHCTBEHHbBIM
' HebecHbIM Tenom, Ha kotopoe B 1969 rogy
CTynuna Hora 4YernioBeka, ameprkaHCKoro
acTpoHaBTa Hewnna ApMcTpoOHra.

B xoge peanusaunn amepukaHCKomn
nporpamMmmbl «AnonnoH» Ha JlyHe nobbiBano
12 acTpoHaBTOB, KOTOPbIe NPOobLINN Tam B
obwen cnoxHoctn 300 y.



- AnvTencHoe Bpems paGoTtanu HaJlyHe
cOBeTCkMe camoxofHble arinapatbl «JlyHoxog-1»
n «JlyHoxop-2», koTopble ob6cnefosanm nyHHyro
- MOBEPXHOCTb Ha nnouaqm CBblLle 100 KM?2,

[NokpbiBalOLLMIA BCIO NMYHHYIO NOBEPXHOCTb

| PeronuT no CBOMM (PM3NKO-MEXaHNYECKUM
cBOMCTBaM (pa3mepb| 4acTuL, NPOYHOCTb U T. M. )
NOXOX Ha B[Ia)KHbII/I I'IeCOK

OH npe,qCTaBnﬂeT o0 l cmechb MeJ'IKI/IX
- 0BMOMKOB FOPHbIX nopog, OCTEKITOBaHHbIX 1 |
OMnaBMEHHbIX YaCcTuUL,, BO3HUKAOLNX npu
06pasoBava| Kpatepos. - -

" CpenHun pasmep L|acw||.|, peronvlTa 0|<ono I MM o



. [locTaBrneHHble Ha I'IOBe.pXH'OCT'B JyHbI
' CEeICMOMETPbI MO3BOMWIIN 3aPErYCTPUPOBATH
BonbLuoe yncno nyHorpaceHun — go 3000 3a
~ ron. OHaKo Bce OHMMOYEHb cnabbl — KX
o e celicMMYecKas 3Heprns B MUNnunapg, pas
MeHbLUe, YeM Ha 3emne.

Pernctpaunsa cemcmmyeckmx konebaHumim
Mo3Bonuna yToO4HUTbL BHYTPEHHEE CTPOEH e
JTyHbl. NlyHHas Kkopa 3HaYUTENbHO TonLle
3eMHoi: oT 60 kM Ha BUAMMOM ¢ 3emMnu
nonywapum Ao 100 KM Ha 06paTHO CTOPOHE.

[Mon peronuToM fnexuT Croi Nopof,
BbIGPOLLEHHbIX Npy 06pasoBaHUM KpynHbIX
kpaTepoB. Ero TonwumHa meHseTcs ot
HECKOMMbKUX AECATKOB [0 COTEH METPOB.

ELle H/xe A0 rmyOuHbl mpuMepHo 1 KM
pacnonaratTca pacTpeckasLunecs ot
MHOFOYMCNEHHbIX yAapoB 6a3ansToBble
nopozsl. | ' = o

OnpepaenexHbIit pasnnyHbIMY METOAAMU BO3PACT NMOPO[,
nocTaBneHHbIX ¢ JlyHbl Gnn3ok K Bo3pacTty 3emnu,
4TO CBUAETENLCTBYET 06 X COBMECTHOM NMPOUCXOXAEHNMN.



-

" OTcyTcTBMe Ha JlyHe NPOLECCOB PasMbiBaHUSA U BLIBETPUBAHMUSA NO3BONSAET GUUTATL ee
CBO€O6pPa3HbIM reonlorMyeckum 3anoBeAHUKOM, rAe Ha NPOTSXKEHUU MUTNTMOHOB U
MUNNNapaoB NeT COXPaHAITCA BCe BO3HUKaBLUME 3a 3TO Bpems hopMbl penbeda.

Msyqeﬂue JlyHbl AaeT BO3MOXHOCTb NOHSATHL reonornyeckKue npoue@esLl, npoucxoamslumne
~ Ha 3_eM-ne B AarieKoM MpoLUsioM, OT KOTOPOTO Ha HalleW NniiaHeTe He OCTanoCb HUKaAKNX
S cnenos. ‘ '




B HacTosilee Bpems CyLLeCcTBYIOT AeTanbHO pa3paboTaHHbIe NPOeKThI co3paaunma Ha JlyHe
prnHOVI obuTaemon 6asbl, rae cCMoryT AnuTensHoe Bpems HaXOAVITbCﬂ YYaCTHUKN
3Kcnep,uu,wu o

Hanuuue Takoi 6a3bl NO3BONUT NOCTOSIHHO NpoBOAUTL HaGNIIAEHUs 3a HalLew
nnaHeTon, o6 ekTaMu 6nvKHEro U AanbHEro KOCMoca, a TaKxke apyrue nccnenosaHus,
KOTOpble TPYAHO OCYLIECTBUTL Ha 3emre UNu Ha opouTanbHbIX CTaHLMUAX.




[NomaluHee 3agaHue

1)§ 17. < b -
2) ynpa>|<HeH|/|e 13 (Ne1 c. 97)

Ne1. I'Iodcqumaume KaKny (npumepHo) KUHemuqecKyfo 3Hepewo umeem mersio
maccou 1 ke npu ecmpeye ¢ s1yHHOU nogepxHocmsto. CKopocmb mesa cyumame
pasHou CKopocmu op6umaanoeo osuxxeHus 3emiu. '
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