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Bunbam Nmne6eprt (1540-1603)
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K. 3. Uuonkosckui "Ha JlyHe", 1887 .
Mocksa, Tun. 1. [1. CbiTuHa, 1893.
Puc. A. E. Gofman



Paketa ®ay-2 (V-2)
BepHepa ¢oH bpayHa
[epmaHunsa

1942 - 1952

Boicota 14 meTpoB
Macca 12,5 TOHH

Tonnueo:
3,8 T ataHon (75%) + Boga (25%)
4 9 T XUOKUn Kkucrnopog

boeronoBka: 1 TOHHa aMMOHUTA
MakcumaneHasa ckopocTtb 1,6 Km/c
HanbHocTb noneta 320 Km

MakcumanesHas BeicOTa
BepTuKaneHoro noneta 208 kv







Oﬁﬂﬂ}i{l{a nnwHero” KypHana CDBETCKEF‘ Gasa Ha JlyHe
/ nnnctpauna 1954 .
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[TpoeKT NyHHOro Kocmuyeckoro kopabna «JIK-3»
Apwu WTepHdenbpa (1952 1)



4 okTabpsa 1957 .




INlyna-1 (CCCP)

3anyck 2 aHB 1959
[TponeT JlyHbl 4 AHB

[lepBas UcKycCcTBEHHASA
rviaHera “Meuta”

Brepsble:
OOCTUrHyTa 2-51 KOCM. CKOPOCTb
nepeneT K UHOMy HebecHoMy Teny
[MTpowien B 6000 kKM oT noBepxHOCTH JIyHbI




NyHa-2, “JlyHHuk”, Lunik

3anyck 12 Hosbpsa 1959
HECTKUM KOHTaKT C JlyHOM
14 Hos0psa B 22:02:24 UT

y HOro-BoCTO4YHOro bepera
Mops Loxaoen
3anue JlyHHUuKa
(BonoTto NHueHns)

[lepBbI B uCTOpUM
MEXNITaHETHbIW NnepeneT

O6Hapy>eHo, 4YTo Y JlyHbl
HET MarHUTHOro nosns
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Boimnenbi, gocTaBneHHble Ha JlyHy coseTckoin AMC “JlyHa-2”
13 ceHTH0pa 1959 . B 21:02:24 UTC



Buimnen “JlyHHuka”

B momeHT ygapa o JlyHy
lwap B3pbiBancs
(ana cmaryeHuns yoapa)
MU genurcsa Ha
NamMATHbIe 3HaKU

¢ repoéom CCCP

Mbic JIyHHUK
B AHTapktuge (1959 r.)




JlyHa-3 BnepBbie nokaszana oopaTHyr CTOPOHY JlyHbl 7 okTabpsa 1959




Dpbuta Jyuer

Tpaekropua nonéta KA

MNepepaya
(POTOCHUMKOB
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CIIJUTUI'PMJH POBAHHAR

7X1959

3
X
S
=
iy
pd
=i
c ;
o
<
-«
;
WLl
-

muﬁﬁuci"ﬁbmnvuumw HONDL13900



NyHa




OOpaTHas
CTOPOHa
JlyHbI




“PenHnpoxep"”
1962-65 rr.




JlyHa-9

3 chbeBpans
1966

MepBan mArkas
nocagka Ha
HebDecHoe Teno






Anpens 1966 r.
XXl cvesn KMNCC
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JlyHHBIN NOCafoYHbIA annapat Suweyor (NASA) 1966-68 rr.
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Annapatbl 4n9 uccnegosanua Mapca JlyHoxopg

Spirit, Opportunity (NASA,2004) Sojourner (NASA, 1997) (CCCP, 1970)
180Kr1,0x16%x23Mm 10,6 Hr 65x48x30 cm 840 ur 1,4x1,6x1,7m







GECEMBER &, 1968

December 6

1968




PaHunee yTpo 9.11.1967
MepBbi# cTapT

il Toass il
o ka2 1L DL SR
“AnonnoH-4"



CoBeTckas
NyHHanA
pakeTa
H-1




Saturn-V

13 ycnelHbix NoneToB

Ctynexen 3
OnnHa 111 m
Awametp 10 m

Tonnweo:
1 - kepocuH + O,
2u3 - H,+ 0,

CrapToBana macca 2964 1
Macca Nnone3Hoin Harpysku
Ha HOO 140 ToHH

« ANONNOH» + 3-A CTYNeHkb

Ha TpaekTopuio K JlyHe
47 T+ 18 T 3-A cTyNeHb

H-1
(HocuTtens Ne 1)

4 Heyda4vHbIX 3anycka

CtyneHen 5

(c NnyHHBIM KOpabnem)
OnuHa 105 m
Auametp 17 m

Tonnueo:
KepocuH + O,

CrapToeaAa macca 27357

Macca none3Holn Harpy3ku
Ha HOO 90T
Ha TpaekTopuio K JlyHe 33 1
Ha NyHHOW opbute 31 T
Ha llyHe 56 T






JHepaus

2 YCNeLUHbIX
3anycka

Tonnueo:

KepocuH + O
H,+ 0.

2

g ' Mpys Ha HOO
105 T

‘BynkaH’
(8 BokoBbIX)
SHeprug - BypaH 15 Hogbpa 1988 A0 200 T
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- Tpuccom, Yaiia, Yadycdu, aHe 1967
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“AnonnoH-1"






30HO-5 (Cbma-TI{-J'H) Bnepsble obneten JlyHy 6narononyt-n-|o‘
BEpHYyncsa Ha 3emnio (B IHAWNCKMIA okeaH) 15-22 ceHTabps 1968 r.



Apollo 8
21-27 Dec 1968

y Williarn
James .=_;fjf'_ Anders _
Lovell _ Borman










Apollo 1969-72

CAy>kebHbIn/cepBUCHLIN [KOMaHAHBLI AYHHGIN
MOAYAb MOAYAb MOAYAb



Py )
MpuGopHan BLIXOAHOM

w Conno gesurarens

Ej

= S i PagnoaHTeHHb!
BenomorarenbHbe 3 I_ll
asraTent CaymeBHbIi
_|_O b{:}ﬂ MOAYNb
-
| /e

I
n
'||I:|I

TyuHens gna fenratend £ -

nepexona B OPHEHTIUHH — @ i JI.l
NYHHBIA MOQYNE \ HomaHaHbI#H
@ MOAYNb

NyHHbli
MOAYNb

BaneTHaA
CTYNEHDb

H"“_} Mocapouasn
/'- CTYNEHb
A

AN —

MNocanoqHbH
[IBHraTENb




Earth

CM Orbit ~ 1.5 hours



Awtenna [IM-guanazona

papapa I:ﬁJ'IHJ-HEI-I:: - - MNepexoaHoi niox

lazoobpa3Held KHCnopog

PaguoanTeHHa
ANA CBAZH JNEKTPOHHBIA GNOK
Ha opbuTe
Tonnueo AnA ABHratenei
1 OPHEHTALLHK
BAraTend 1 2
OPHEHTALHK ' o MugHui kucnopog
¥
o

OHHCAWTEND = [enui

CeeToBoi manx OHHEIHTENL

BoixogHoR noK HpsilwKa BaneTHoro

[IEWraTens

Otcex AnA aHMnama Tonaueo (aspo3ui-50)

TepmozawuTHas obonoyka HayyHoe oGopyaoBatne

Tonnueo (aapoauu-50)

Barapen,
panvoaHTeHHa,

AKKYMYNATOP I

[TeTpacKcKa
) gmasota N,0,)  Mlocapounbin
ABMraTenks


















JIyHHBbIN opBuTtanbHbIn Kopabnb “Coto3-7K-JTOK”



CoBeTCKUM NYyHHbIX Kopabrnb



L3M 1972 DLB 1972 LEK 1975



CoBeTcKkuil NyHHbIN Kopabnb “JIK”

Tpwxabl yCnewHo UCNbITBIBANCA Ha OKONO3eMHOWU opbuTte
B BecnunoTHoOM pexume nog HazsaHuamun "Kocmoc-379, -398, -434"






CoBeTCKumn AMepUKaHCKUN
NYHHbIA KOpabnb NYHHbLIA MOAYIb






Crapr
“AnonnoHa-11"
16 vrona 1969 r.




“Anonnon-12"
HOADPL 1969 r.

Yapnk3 KoHpap
yXe Ha rpyHTe.
Cnyckaetcs
AnaH BuH













Retroreflector Apollo 11
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AnonnoH-13

I[bxenmc JloBenn
[xoH CyaurepT
®pen Xens












14

X
X




St










3anac
HUCNopoga

ABapHAHBIH “

Bxoa
KHCNOPOJHOK
CHCTEMBI

JNexTpopasILem 2

A, HoMOBUHUpOBaHHBIW
BOAHBIM pasbem

BX0[ y
\ paHLEeBOi

CHCTEMBI
; MH3HeobecneyeHun




Y3KoHanpaeneHHas

dHTEHHa ManoHanpasneHHas

dHTEHHA4

16-munnrmeTpoBas
KWHOHamepa

B j [TynbT ynpaeneHus
w PyuKa ynpaBaeHus

EmHOCTE ansa obpasuos

[bine3awWuTHLIA WWTOK
noa CHAeHbEM

CeTyaThiid
KapKac
Koneca






i

»
7

| ’a'
_B_ET
‘r"_'i_" ' :ilium .
LY st — e i
E
_'_.‘-

— :

—
=

-
A
=~
)

i
{7
|
|






. ;4% uﬁﬂﬂs

i nTnTEE ﬁr







e - o0

¥ . -—






















ek i
- ey

4

"
"I.'i-l‘}k ‘._!.‘-'._.II' -







Taken by Apollo 17 commander, Gene Cernan this pan was kocated in the middie of the Tawrus Latrow valley and shows lunar module piot Harrson Schimitt running gver to the lunar rover. The karge crater in the
foreground is Camelol Crater.












AnonnoH-15 wuonb 1971 . ropa Xaanwu
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CnyTHuk JlyHer SELENE
Japan Aerospace Exploration Agency, JAXA

3anyuweH 14 ceHtabpa 2007

OcHosHou annapat "Kaguya®
(OpeBHWA MUd, NyHHaaA NpuHUecca)
Macca OK. 3 TOHH, paamMep 2 X2 x5 m
MoLLHOCTL 3 KBT, Bpemsa xKusuu 1 rog

NNy <
N & Tenekamepa (paspewexune 10 m), pagap,

MynbTUCNEKTP. kKamepa (pasp. 20 - 60 m)
nasepHbIil anbTUMETP U MHOro gpyroe

OpbuTa kpyrosas nonspHas sbicotom 100 km
OpbuTanbHbIV Nepuog 2 Yaca

Okina (relay satellite) - gnsa ceasn ¢ Kaguya 3a JlyHon
Ouna (VLBI satellite) - ana nayyeHuna rpae.nons JlyHsl,
ocobeHHo y numba, roe 4oNNepoBCKUA METOL NNOX.
Paamep 1 x 1 x 0,65 m, macca 53 kr, mowHocts 70 BT




Kaguya 2008



Kaguya 11 anpens 2008



NyHHbIE 30HALI

China - Chang'e 1 - October 2007 - 2,4 ToHHbI, op6uta 200 km, 64°, TV (160 m)

India - Chandrayaan - April 2008 - 0,5 ToHHbl, op6uTa <1000 kM, TV (5 m)

USA - Lunar Reconnaissance Orbiter - October 2008

1 ToHHa, 400 BT, nonsipHas opbuta 50 km
TV (0,5 m), paguonokartop, ceasb 4o 300 Mbps

ConyTcTBYHOLLWIKA CNYTHUK BDyaeT Habnwaath 3a
nageHnem nocnegHen CTyneHn pakeThl B NONAPHbLIA KpaTep

India - Chandrayaan |l - 2010 or 2011

United Kingdom - Moonlight - 2010 S i
Russia - Luna-Glob - 2012 _— il S
Germany - LEO - 2012 . *ﬂ%ﬁ
Japan - Selene-2 - 2012, 2013 ﬁ ,









AnonnoH 11, nrons 1969 r.

HpaTED | [onoroe yrayiackeD
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Apolio 14 .
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Lunar Reconnaissance Orbiter (NASA)

MecTto nocagku “AnonnoHa-14", nroneb 2009, paspewexHme 1 m
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LRO + LCROSS

. Lunar Reconnaissance Orbiter

Lunar Crater Observation
and Sensing Satellite

3anyck
18 vionna 2009 r.
Mapenne nocnegHen
cTyneHu paketsl n LCROSS

Ha IlyHy 9 okTabpa 2009 r.




Lunar CRater Observation

and Sensing Satellite
(LCROSS, NASA)

Impact at the lunar South Pole
Oct 9, 2009 at 11:30 UTC
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MIR Flash Detection
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Ares |-X
October 28, 2009
nepesiA noneTt




SLS Vehicle Configurations

3851t
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Constellation |

Crew module

ARESI1 °

— Launch-abortsystem

I-2¥ engine
Hstone

SR

. lupgraded

o s
Saturn V)

Solarpanal

Propellant tank

ntry
Servica module heat shield

u. N
Liquid-fueled e
T rocket, based on
T : :
Solidrocket | g Shﬁa&ﬂﬂﬂ 1
oster powers o ngine
first stage s
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Hocutens nunotupyemsix kopabnen “Apec I”
TpaHCNoOpPTHOMU cuctemsbl “Coasesgue”




TpaHcnopTHas cuctema <<Constellation>> & 3xunax - 4 acTpoHaeTa
e ;

B BapMAHTE 3KCneanUmm Ha JlyHy “op. ‘g BCE CMYCKArOTCA HA NOBEPXHOCTL
T
Ny i
"% : :
v ALE
o ' '
TTocne saneta Asyx HocUTenei e Kopabne 6e3 akmMnaxa moxer
anuﬁnh C IKMNAKEM CTBIKYETCA Q OCTaBaATLCA HA UPEHTE nonroga
€ pasroHHLIM BIIOKOM U NYHHBIM ; -’%
nocagodyHbeIm Mﬂﬂ'anM A

Tlocagka Ha
TBEpAYHD
I'IﬂBE.FHHﬂCTh
€ NOMOLLEHD
BO3AYLWHBIX
MELUKOB




MunoTupyemsin Kopabne
“OpuoH" TpaHCNOPTHON




JIVHHBIE ITPHPOJHBIE
PECYPCBHI

| 3He 7| N\
Al Ti, Fe,\,

Og,Ha, HoO, regolith
" /7Ny, COy

# [ ILMENITE Inc.
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