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bbiAu AU amepukaHUybl Ha AYHe?

A T.basuneBckun
Hrucmumym 2eoXumuu u arnaiumurecrkoll xumuu umenu B.M.Beprnaockozo PAH (Mockea, Poccus)

BpeMs OT BpEMEHH B CPEACTBAX MACCOBOU MH(MOPMALUH U B 6110TOCHPEPE OOCYKAAETCA BONIPOC, ObLIN JIU AME-
PUKAHIBI HA JIyHE UIK NPOrpPaAMMa «ANOJJIOH» — MUCTU(DUKAIUA CO ChEMKAMU SKOOBI JTYHHBIX CIOKETOB B
Tonnusyge. [laBHOE OKA3ATENBCTBO, UYTO KOCMUYecKue annaparsl (KA) «Anojutons» Ha JIyHY I€TaIN U Cafu-
JIUCh HA €€ MMOBEPXHOCTb, — JOCTABIEHHBIE MU HA 3€MJIIO OOPA3IIBI IYHHOI'O BEMIECTBA: MPEXKIE BCETO, JTYH-
HOTO IpyHTA. JIYHHBI I'PYHT — O4Y€Hb CIENU(PUUECKOE BEMECTBO C NPU3HAKAMU OOPA3OBAHUA 34 CYET METE-
OPUTHOU 6G0OMOAPIUPOBKU B YCJIOBUAX OTCYTCTBU ATMOCGEPSH! (YAapHOE APOOIECHUE U IUIABICHUE, MUKPO-
KpaTepbl HA MOBEPXHOCTU YACTUL, CJAE€Abl OOIYYECHUA COJIHEUHBIMU U I'AJIAKTUYECKUMU KOCMUYECKUMU J1y4a-
MHU). JIyHHBIA IPYHT, JOCTABIEHHBIN «ANOJJIOHAMU», OYEHb IIOXO0K Ha 00Pa3Iibl, JOCTABIEHHbBIE COBETCKUMU
KA «JlyHa-16, - 20 u -24» U OTAUYACTCA O PSY IPU3HAKOB OT 06PA3I[0B 3¢MHOI'O BEIICCTBA, YTO MPAKTUYCC-
KU HEBO3MOXKHO ChanbcuPuuupoBarts. M faxe, ecan Obl HONBITKA PaNbCUPUKAIUN ObIN, OHU JOJUKHBI OBLIN
COBMECTHO KOOPJUHUPOBATHCA AMEPUKAHCKUM U COBETCKUM PYKOBOJCTBOM. B yCIOBUAX JKECTKOU KOHKY-
pPEHTHOM 60PHOBI MEXKIY CTPAHAMU 3TO BPAJ JIM ObLJIO BO3MOXKHO. BTOpO€e J0KA3aATENbCTBO, YTO «AIOJITIOHDI>
u neranu K JlyHe, M cailIMCh HAa HEEe — CHUMKHM C pa3penieHueM okojao 0.5 M, IOJydeHHbIe AMEPUKAHCKUM
KA «Lunar Reconnaissance Orbiter>. Ha HUX BUJHBI OCTAaBIIUECA HA JIyHE TOCAJOYHBIE MOJYIHN «ATIOJUIOHOB»,
HAy4Had aINapaTypa U CIEAB KOCMOHABTOB U JIyHOMOOWIEN. [IpEANONOKEHNE, YTO U30OPAKEHUSA ITUX APTE-
(paKTOB MOIJIM O6BITh NUCKYCCTBEHHO BCTABJIEHBI B IYHHBIE CIOKETBI, KDATHE HEBEPOATHO, TOTOMY 4TO PAX APY-
I'MX CTPAH YK€ OJMU3KHU K IMOJYYEHUIO CHUMKOB JIYHBI C TAKUM K€ BLICOKMM PA3PEIIEHUEM.

Kiarouessie cioBa: noJietr Ha JIyHy, IVHHbBINA IPYHT, IPOTPAMMa «ATTOJUIOH>.

Have Americans been on the Moon?

A.T.Basilevsky
Vernadsky Institute of Geochemistry and Analytical Chemistry, RAS (Moscow, Russia)

From time to time in media and blogosphere is discussed a question: If Americans were on the Moon or the
Apollo program is a mistification with filming of fake lunar subjects in Hollywood? The main evidence that
Apollo spacecraft flew to the Moon and landed on its surface is brought by them to Earth samples of lunar
materials, first of all, samples of lunar soil. Lunar soil is very specific material with features of formation
due to meteorite bombardment at the absence of atmosphere (impact fragmentation and melting, micro-
craters on the surface of particles, traces of irradiation by the solar and galactic cosmic rays). Samples of
lunar soil brought by Apollos are very similar to samples brought by Soviet Lunas, and are different in
a number of features from samples of terrestrial materials. They practically can not be falsified and even
if the falsification attempts did exist they should be mutually coordinated by American and Soviet high
authorities, that in the harsh competition between these two countries looks impossible. The second evi-
dence that Apollo missions flew to the Moon and landed on it is presented by images with resolution about
0.5 meters taken by the American Lunar Reconnaissance Orbiter. In these images are well seen left on the
Moon the Apollo lander modules, scientific equipment and footprints of astronauts and tracks of the
Apollo lunar roving vehicles. A suggestion that images of these artefacts could be artificially installed in the
lunar landscapes is highly improbable because a number of other countries are close to receive images of
the Moon with so high resolution.

Key words: mission to the Moon, lunar soil, «<Apollo» program.
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MAalluKU U B 610orocdepe CHOBA U CHOBA HAYMHAET

O0OCYKIaTbCS BONPOC, OBUIM JIM AMEPUKAHIIBI HA

3 JIyHe unau nporpaMmma «AOJJIOH» — MUCTU(MUKALIUAL

CO CBEMKAMHM AKOOBI JIYHHBIX CIOKETOB B [OJIHUBYy/E.

OIuH M3 NOCAEJHUX NPUMEPOB TAKOTO OOCYXKIE-

VQ HHA — COCTOSABIIAACH 15 mapra cero roaa Ha TBI] ne-

& pepaua «IlocTckpunTym»*. MHE Kax)ercs, d MOIy

B 3TOM CTAThE NPEAOCTABUTD IIOHATHLIE MHE (U, HAJIC-

) I0Ch, BCEM WJIM MOYTH BCEM) (DAKTBHI, U3 KOTOPBIX Clie-

JYET: €CTb CEPbE3HbIE OCHOBAHUA CYUTATD, YTO KOC-

%) Mmuueckue annaparsl (KA) «Anonnon» Ha JlyHy neTanu.

[1maBHOE O0KA3ATEIBCTBO TOT'O, YTO «ATIOJJIOH-11,

3 -12, 14-16 u -17» na Jlyny jetanu U CaJjUInCh Ha €€

MOBEPXHOCTb, — JOCTABJICHHBIC UMU HA 3E€MIIO 06-

g\pasum JIYVHHOTO BEMIECTBA: TPYHTA U OOJOMKOB IrOp-

HBIX IOPOJ. JIVHHBIA IPYHT — OY€Hb CENU(PUUECKOE

ﬁ BEIECTBO. DTO PA3HO3EPHUCTBIN HECHIEMEHTUPOBAH-

HBII TPYHT CO CPEJHUM PAa3MEPOM CJIAralomuX 4ac-

UL, 0KOJIO 50—-100 MKM, T.€. B 3HAUUTEIbHON MEpE —

neuib [1, 2]. TTockonbKy Ha JlyHe HET aTMOCHEpHI,

H4 44CTUIAX IPYHTA HET «MUKPOCIOs» ATMOC(HEPHO-

IO ra3a, IO3TOMY I'PYHT U CJIUMAETCH, KAK €CIU OBl OH

6bLT BIAXHBIM (pUC.1). Ha 3¢MHOIT NBUIM TAKOM YET-
KOCTH OTIIEYATKOB HE IOJIYy4aETCA.

JIVHHBIF TPYHT COCTOUT U3 IEPEJPOOIECHHBIX V/ia-
paMH METEOPUTOB U MUKPOMETEOPUTOB OOIOMKOB
JIYHHBIX TOPHBIX IIOPOJ U MUHEPAJIOB, KYCOUKOB CTEK-
JIa — INPOAYKTOB IUIABJICHMSA, BBI3BAHHOIO TEMH XK€
yAapamMy, M TaK HA3bIBAEMBIX AITJIIOTUHATOB — MeEJI-
KMX OOGJIOMKOB, CLIEMEHTHPOBAHHBIX 3THUM XK€ CTEK-
JoM (puc.2).

Ha moBEpXHOCTU JYHHBIX KAMHEN U YaCTULL JIYH-
HOTO TPYHTA HEPEAKO BUAHBI MUKPOKpPATEPHL, CPOp-
MHUPOBAHHBIE BBICOKOCKOPOCTHBIMU YAdPAMU MUKPO-

5§ B peEMS OT BDEMEHU B CPEACTBAX MACCOBOU HHPOP-

* https://www.youtube.com/watch?v=P7pUhM5QtC8

© basunesckuit A.T., 2017

Puc.1. Cnep kocmoHaBTa Heiina ApmctpoHra (Neil Armstrong)
B mecTe nocagku KA «AnonnoH-11».
®oto HACA

METEOPUTOB, — CBUJAETENHN OTCYTCTBUA ATMOC)EPH!
TaM, I/1€ KAMHU U I'PYHT 00pa30BAIUCh (pUC.3).

Orcyrcrue Ha Jlyne atMocepsl IPUBOJAUT TAK-
JK€ K OOJYYEHHIO I'PYHTA COJHEYHBIM BETPOM M ra-
JAKTUYIECKMMU KOCMUYECKUMHU JIY4AMHU, YTO BBI3BIBA-
€T HEKOTOPBbIE U3MEHEHMUA COCTABA OYEHb TOHKOTO
CI0A 4ACTHYEK I'PYHTA, IOABJIEHUE TPEKOB OT IPO-
HUKHOBEHMSA YACTUL TATAKTUYECKUX JIyIE U HAKOII-
JIEHUE B IPYHTE KOCMOTI'€HHBIX U30TOIOB, HAIIPUMEDP
AT (3, 4].

JIyHa — OTHOCHTEIBLHO HEOONBIIOE TEJIO, U BYJIKa-
HUYECKAT—MarMaTU4eCKasd aKTUBHOCTDb HA HEHM MPO-
JOJIKAJIACh CPABHUTENBHO HENONTO. basanbThl, pas-
BUTBIE B IIPELENaX TAK HA3BIBAEMBIX MOPCKHX PaB-
HUH, UMCIOT a6COJIOTHBIH BO3PACT, B OCHOBHOM,
3.2-3.9 MiIpJ JIET, A TOPHBIE TOPOJIBI IVHHBIX MATEPH-

Puc.2. Yactuubl rpyHta «AnonnoHa-11» (cnesa) u «JlyHbl-16», dpakuun >0.09 n >0.45 MM, COOTBETCTBEHHO. BupHbl 0610MKK
nopof, ¥ MUHepanoB (3eNeHblit Nonynpo3payHbii — oaunBuH). Ha nop6opke yactuy, «JIyHbi-16» pasnuyaoTca B cepefyuHe WwWapu-
KW cTekna — 3acTbiBlWMe B noseTe 6pbi3rv yaapHOro pacnnasa.

®oto HACA 1 WHCcTUTYTa reoxumun n aHanutuyeckoi xumun umenn B.N.Beprnaackoro PAH (TEOXW PAH)
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Puc.3. Wapuk ygapHoro pacnnaea w3 rpyHTa, 4OCTABAEHHOrO OAHUM U3 «ANONNOHOBY (CNeBa) M MUKPOKpATep Ha CTEKAAHHOM

wapuke n3 Konnekuuun «ﬂyHbI-lﬁ». V|306pa)KEHVIﬂ nosy4eHbl METOLOM CKaHI/IpyIOI.LleVI 3J'IeKTp0HHOI7I MUKPOCKONUHK.

KOB JIATHUPYIOTCA, KaK obpaszosaBmueca 4.4—-4 MIpJA
et Hasaj [5-7]. Ha 3eme Takue JpeBHHUE TOPHBIE
IIOPOJbl BCTPEUYAIOTCH KpaiHe pejKo [8].

BaxXHO OTMETUTB, YTO AOCTABJICHHBIC <«AIOJIIO-
HaMH» 00pa3Ibl JIYHHOTO BEIECTBA (OCOOEHHO JIYH-
HBII TPYHT) U 06PA3LBI, JOCTABIECHHBIE HAMIUMHU KO-
CMUYECKUMHU ammapatamu «JIyHa-16, -20 u -24»,
NIPEJCTABIAT COOOM BEmECTBO OAHOTO THUHA. O6-
pasubl OYEHb MIOXOXKHU JAPYI HA Apyra (CM. puc.2, 3)
A PE3KO OTIUYAIOTCA OT PAa3IUYHBIX 3€MHBIX BeE-
meCTB. HEKUHM CKENTUK MOXKET CKa3aTh, YTO 3TO —
HUCKYCCTBEHHAA NMOAJENIKA, HO TEM CAMBIM OH IIPHU-
3HAET, 4YTO B PA3Tap XOJIOJHON BOMHBI COBETCKOE Py-
KOBOJCTBO BCTYIIMJIO B IIPECTYIIHBIA CrOBOP C aMe-
PUKAHCKUM PYKOBOJACTBOM. M 4TO 11O B3aUMHOMY CO-
[JIACUIO OBIIM U3TOTOBJIEHBI (DAIBIIUBBIE OOPA3IIHI,
1 9TO C/IEJIAHO 3TO OBLIO /I IPOCIABIEHUSA HEJPY-
JKECTBEHHOI HAM AMEPUKH, KOTOPOH I'OHKY K JIyHe
MBI IpoUrpanu. Kak-to He BAKeTCA.

OTMmeuy TakKe, YTO IPU BCEM CXOJCTBE JYHHBIX
00pa3L 0B OHU BCE-TAKU OTIIMYAIOTCS JPYT OT APYyrad 110
XUMUYECKOMY U MUHEPAIBHOMY COCTaBy. Pazmnuus
3TU COTJIACYIOTCA C PA3IUYHBIMU 110 COCTABY TOPHBIMU
MOPOJAMH, PA3BUTBIMU B MECTAX MOCAAKU, YTO YETKO
BU/JJHO IO JAHHBIM JUCTAHIJMOHHOI'O 30HJUPOBAHUA
JIyHBI C KOCMHUYECKUX alnaparoB u ¢ 3emiu. Tak,
«ATIOJ/JIOH-11» C€JI B 30HE PA3BUTUS BBICOKO-TUTAHHUC-
TBIX 6a34/IBTOB, U IPUBE3ECHHBIE UM I'PYHT U OOJIOMKU
TOPHBIX NMOPOJ, — BBICOKOTUTAHUCTHIE. [ToXO)ME 6a-
3QJIBTBl PACTIPOCTPAHEHBl U B MECTE MOCAAKU «ATOJ-
JIOHA-17», COOTBETCTBEHHO, JOCTABJIECHHbBIC OTTY/A 06-
pasIibl — TOXKE BBICOKOTUTAHUCTHIE [9].

EcTh CKeNnTHKH, KOTOpPbIC HE BEPAT, UTO <«AIOJI-
noH-11» neran Ha JIyHy, HO BEPAT, 4YTO HOJEE MO3[-
HUE «ATIOJIJIOHBI» JIETANHU. TAKON CKENTUK MOT OBI CKa-
3aTh: <A, 3TH PAIbCUPUKATOPEI OTCHINAIN YaACTh 06-
pas3uoB “AnossioHa-17” U BBJJAIOT UX 32 OOpPA3IbI,

@”ﬁe%pooo 919472410%

®oto HACA n FEOXM PAH

IIDUBE3CHHBIE HE JIETAaBIIMM Ha JIyHy “AmnoJio-
HOM-11”"». HO NOZOOGHBIA BAPUAHT HE NIPOXOJHUT, TAK
KaK 00pa3Iibl, JOCTABJIECHHBIC «ANIOJITOHOM-11» 6BIIN
[EPE/IAaHbl YICHBIM JUUIA M3YYEHHUS B KOHIE 1969 .,
4 «AnoJyuloH-17» 61 HA JlyHE B KOHLE 1972 T.

3asepmasg 4acTb Npo 0O6pa3Lbl, JOJKEH CKA3aTh,
4yTo B 70-€ rogbl CHIA n CCCP 3aKI0YMIM COTIJIAlIe-
HHE, TIO KOTOPOMY C KaXK/[O¥ JIOCTABKU JIYHHBIX 06pa3-
LIOB JOCTABUBIIAA CTOPOHA II€PEJaBald APYION CTO-
poHe 3 T 06pa3LOoB. B pe3ynsraTe Mbl NEPEAATH AME-
pUKaHIAM 3 X 3 = 9 r BEmeCcTBa, JOCTABIEHHOI'O Ha-
muMu «JlyHamu», 2 OHH BbIIATH HaM 6 X 3 = 18 1 06-
pPa310B, IPUBE3EHHBIX UX «AIOJJIOHAMU»>. DTH 06Pa3-
LIbl AKTUBHO HU3YYAJIUCh U, YBEPSIO BAC, €CJIN Obl ObLIA
KaKasg-HUOY/Ib (DaTbIMINBKA, MOM TOBAPHUINU HE IPO-
MOJIYaIn OBl

Bropoe [0Ka3aTeiabCTBO, 4YTO <«ANOJIOH-11»
U «AnoJIoHbl-12, -14-16 u -17» neranu K JlyHe u ca-
JWINCh HA HEE, — CHUMKM C paszpemenueMm ~0.5M
(a B HEKOTOPBIX cay4daax — 10 0.25 M), KOTOPHIE TTONY-
upn 3anyieHHbd B 2009 1. amepukanckui KA «Lunar
Reconnaissance Orbiter» [10]. Ha 2TuUX CHUMKaX
(puc.4, 5) BuAHbL OcTaBmuecd Ha JIyHE IIOCAJOYHbIE
MOZYIN, HAYYHAA ANIapaTtypa, CJIeAbl KOCMOHABTOB
U JIYHOMOOWJIEH, HA KOTOPBIX OHH IEPEABUTAINCH HA
Jlasekue (KUIOMETPBL) PACCTOAHUA™.

Ha 3TUX K€ CHUMKAX BUAHBI M HAIIN JTYHOXO/IbI,
Y MTOCAI0OYHBIE MOAYIN HAMUX «JIyH»*

Ha puc.4,a Xopomo pa3nudaioTcsi MOCAZOYHBIA
moaynb (LM) «Anosiona-11», HEKOTOPBIE BBIIPYKEH-
HBIE H4d MOBEPXHOCTb HAYYHBIE NPUOOPBI U YETKUE
TEMHBIE CJIEJIBI KOCMOHABTA H.ApMCTPOHTa, KOTOPBHIT

* http://www.apollo.mem-tek.com/LRO_NAC_Apollo_Images.html,
https://www.nasa.gov/mission_pages/apollo/revisited/in-
dex.html# WSkRD-vyiM8.

** http://www.lrocasu.edu/featured_sites/#LunaLandingSites.
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Apollo-11

Apollo-14

Apollo-12

Apollo-15

Apollo-17

ALSEP

/

Puc.4. CHumkn mect nocagku KA «AnomnoHa-11, -12, -14-16 u -17», nonyyeHHble kamepamu LROC NAC c 6opta KA «Lunar
Reconnaissance Orbiter». 3kcnepumenTel: ALSEP — Apollo Lunar Surface Experiments Package, PSEP — Passive Seismic
Experiment, LRRR — Lunar Laser Ranging Experiment.

oAXoAUI K Kpatepy Little West (cripasa Ha CHUMKE).
[Tonp3yaCch YKA3aHHOM BBIIIE CCBUIKOM HA CHUMKHU
MECT MOCA/IKU «ATIOJUIOHOB», MOKHO ITIOCMOTPETH €ITle
19 ppyrux cuuMkoB LROC NAC srtoro yyacrtka. Ha
puc.4,6 BUAHBI MOCAJOYHBIN MOJYIb «ANOJUIOHA-12»
U CJAeAbl KOCMOHABTOB (HA YKA3aHHOM pecypce B MH-
TepHeTe ecTb eme 19 cnumkos LROC NAC aToro mec-
Ta). Ha puc.4,6 BUAHBI IOCA/JOUYHBII MOJAYIb «AIOJIO-
Ha-14», cie/ibl KOCMOHABTOB U 670K TPUO60POB ALSEP
(110 YKa3aHHOU CCBUIKE MOXHO IIOCMOTpETh eme 21
cauuMOoK LROC NAC atoro mecra). Ha puc.4,e pasnu-
YUMBI ITOCAIOYHBIA MOJYJIb «ANIOJIJIOHA-15», JTyHO-
Mo6unb (LRV) u cieibl KOCMOHABTOB U KOJIEC JIY-

3pech u panee toto HACA (NASA/LPL ASU)

HoMoOmIA. IT0 yKa3aHHOM CCBUIKE MOXKHO ITOCMOT-
perp eme 17 LROC NAC cHUMKOB 3TOro Mecra. Ha
puc.4,0 BUJHBI IIOCAJOYHBIA MOAY/Ib <«AIOJIOHA-
16>, a TaKKe TYHOMOOWIb U CJICbI KOCMOHABTOB U
Kosec mTyHoMoOus. 10 YKa3aHHOM CCBUIKE MOXKHO
nocmorpers eme 15 LROC NAC CHHUMKOB 3TOIO
MecTta. Ha puc.4,e pa3nuuumbl MOCAJTOYHBIN MOJYIb
«Aniojitona-17», ciebl KOCMOHABTOB U KOJIEC JIYHO-
MO6uIIs (HA YKA3AHHOM pecypce ecTb eme 16 cHuM-
k0B LROC NAC aroro mecra). Ha puc.5,a Bugna noca-
pouHas nnatgopma KA «Jlyna-17», 1oCTaBUBIIAS HA
Jlyny «Jlynoxoz-1», a TaKXe 3AMCTHBI €rO CJECJbI,
B TOM YHCJIE KPYI'M Pa3BOPOTA HA MECTE. B mpasoi
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- «JlyHa-17»

N

cnenbl Konec
«JlyHoxond-1»

Puc.5. CHumku mect nocagku KA «JlyHa-17 n -24», nonyyerHble kamepamu LROC NAC ¢ 6opta KA «Lunar Reconnaissance Orbiter».

4aCTHU NAAT(OPMBI BUAHA ABOMHAA AMIIAPEND, IO KO-
TOPOM JIYHOXO/] Ch€XAJT Ha MOBEPXHOCTh. Ha puc.5,6
BUJ/IHBI 110CAJOUHas 11aTopma «JIyHbI-24»>, KOTOpas
jocrasuna Ha JIlyHy TpyHTO3200pHOE YCTPONCTBO
1 BO3Bpal[aeMyIo pakery. ITocnennsas npusesna 06-
pa3ubl JYHHOI'O BelecTsa Ha 3emiio. Ha cHuMKe Buj-
HO, 4TO «JIyHa-24» cela B HECKOJIbKUX METPAX OT
KPYTOI'O BHYTPEHHETO CKJIOHA CBEXEro Kparepa. ITo-
CaJlka Ha HEro HABEPHAKA Bela K KaracTpode.
Ho Torpa nHam nosesio.

KOHEYHO, YIOMUHABIIUICA CKEIITUK MOXKET CKa-
3aTh, 4TO0 CHUMKU LROC NAC — aMepHuKaHCKUE,
1 AMEPUKAHLBI MOIJIM C IOMOINBIO YEro-TO BPOLE

Jlutepatypa

(poromona BCTABUTb B PEANbHBIE CHUMKU JTYHHOM
MOBEPXHOCTHU BCE, UTO yTOAHO. JJyMa1o, OAHAKO, YTO
AMEPUKAHIIBI HE UAUOTH. OHU 3HAIH, YTO U JIpyrue
CTPaHBI CKOPO HAYHYT NOIY4aTh CHUMKU TOBEPXHO-
¢ty JIYHBI C OYE€HBb BBICOKHUM Pa3pelIeHUuEM, U OOMaH
TYT K€ PACKPOETCH.

WTak, HaMIUYUE NMPUBE3EHHBIX «ATIOUIOHAMU> HA
3eMi0 06pa310B JYHHOI'O BEIECTBA — ONMU3KUX IO
XapAKTEPUCTUKAM K 00pa3iaM, JOCTABJICHHBIM Ha-
muMH «JIyHaMU», 1 CHUMKH, HA KOTOPBIX BUJHBI I10-
Ca/lIOYHBIE MOJIYIIM BCEX <«ANOJJIOHOB», Ha MOH
B3IJIAJ], JOKA3BIBAIOT, YTO AMEPUKAHIIBI HA JIYHY cau-
JINCh U OIATONONYYHO C HEE BO3BPAI[AINUCD. B
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