0025 rop sBNIsIETCS YETBEPTHIM rofgoM MpuObITUS Myaxas B KocMudeckuil ropon L3somyH. 3To OB
TaKXe TPETUi rof], KOTha el paspeurunu BoUTH Ha JIyHy, 4TOOB U3ydaTh €e.

Kak omvH u3 HauOoJjiee BHIOAIOMINXCS MOJIOABIX YUeHHEIX HOBOTO ToKoneHus Kuras, [lagmcu Bo3jaraet
Oonbiire HageXK[bl, U ee OfePXKKUMOCTb BceleHHOM 1T03BONINUIIa eX YUTH [ajibllle U riy0xke, 4eM
OPYTUM CTapIIXM y4eHbIM, Ha MyTh U3y4eHUs BceneHHOU 1 BHE3EMHBIX IUBUIU3ALNN.

"FOnuTep 3ampammBaeT BX0f, T03BOHUTE Ha 0a3y! 3BoHUTE Ha 6a3y!" Mamgkcu IUIOTUPOBA CBOM
coOCTBeHHBINM KOpabiib, MefiJIeHHO pruOnukKasach K 6acceiiny AliTkepa Ha 06paTHOU CTOpoHe JIyHE,
rZie HaxoOuiach Co3MaHHas JTyHHas MCCiejoBaTebckas 6a3a.

"Jepe3 MUHYTY OTKPHIBAETCS TPETHS KaloTa, JOCTYI pa3pelleH, JOCTyn pa3pelnen!” XpyCcTamui 3ByK
UcXomui ¢ 6a3ml.

C Tex mop, KaK 4eJl0BeYeCTBO OTKPHLIO BHYTPEHHNE palioHEL JIyHEl, COBMECTHAs UCCIIeq0BaTesIbCKas
Ipynna Bcex CTpaH 00beguHuIa BeOYIIUX YUeHEIX MUpa AJIS IIPOBeeHNs] KOMIITIEKCHOTO
WCCJIelOBaHUs BHYTPEHHUX PaiOHOB JIyHEL.

Bacceiin Etc OblT MECTOM BRICAAKM KMTAMCKOTO 30HAa 0oJiee CTa JIeT Ha3aj U MePBOM BHICAIKOM
yeJioBeKa Ha 00paTHYIO CTOPOHY JIYHEL. YBUIEB 9TOT MaMATHUK u3pganeka, ['ps3s Ce Ovlia 04eHb
3MOILMOHAJIbHOM.

W mmonka Chang'e v, KOTOpasA CeTOOHA BEITTIAOUT IIPUMHUTHBHO, KaK GYI[TO OHa U3 KaMEeHHOTI'0O BEKa,
OblsIa ITIOCTOSTHHO YCTaHOBJIEHA Ha 3TOM MOCAfO4YHOM Iolaake. be3aMoaBHO HaGHIOI[aH 3a CliegaMu
HCCJIETOBAaHUN U OCBOEHUS HYHLI, KOTOPEIE 9YeJI0B€4YECTBO HE OCTAHABJIMBAJIOCH Oonee cTa JeT.

Hecxkonbko OI'POMHBIX TUTAHOBEIX KYIIOJIOB B OacceliHe, C MHOXXECTBOM CTHIKOBOYHBIX PYKaBOB,
IIPOTAHYBIINUXCA BOKPYT HUX, U OXKUBJIEHHAs CIOEHA B3JIETA U IIOCAOKHU PA3JITUMYHBIX )IPIpI/I}KaGHefI B
YIIOPAOOYEHHOM IIOPsAOKE.

B TeueHue 3TUX JECATUIIETUN TEXHOJIOTUUYECKOe Pa3BUTHE YeJI0BeYeCTBa Pa3BUBaIOCh
CTPEMUTENIBHEIMU TEMITAMHM, U XOTS YyXKaas [IUBUIU3AIMS OCTaBUIA [TOCIe cebsi MUIIb TyCTOU
KOCMMYEeCKHu# Kopabyib, COmepKaIuXCs B HEM TEeXHOJIOTUH, a TakxkKe 0eCUKMCIIeHHOe MHOXKECTBO
YIUBUTEIbHBEIX CTPOUTENIbHBIX TEXHOJIOTHM, JOCTATOYHO IJIsT TOr0, YTOOH IPOM3BecTy Hauboee
OBICTPHIN ITPOLIECC PA3BUTHS LIUBUIM3AIIUH.

MHorue Ha3bIBalOT 3TO 3M0X0M MEXK3BE3[IHBIX IepeMeH!

HecmoTps Ha 9T0, ¥ 711 BHYTPEHHUX palioHOB JIyHb OBIJIO pa3BegaHo TONbKO 40% mouany, U 4eM
manbllle BHYTpHY JIYHBI, TEM TPYAHEE CTaJI0 IPOBOAUTEL Pa3BEIKY.

PYKOBOI[CTBYHCB Ha3€eMHBIM 3KHUIIaXKEM, KOpa6HB YCTOI;I‘-II/IBO OTOBIXAll B TUXOH MOpCKOfI 30HeE.



Mapnkcu BeIIeN U3 Kopabiis 1 mpoiesr MUMO OyCTepPHOM IIaXThl, ¥ Ha IEPBBIN B3TIISI YBUAET
IIITOPMOBOT'O ¥ CEPIEYHOT0 CTaprhKa, KOTOPHIM B CBOEH YHU(POPME pa3roBapuBall C HECKOIbKUMU
yjeHaMu MexX3Be30HOU 00beIUHEHHON KOMaHIbL.

"Vuutens OysiH, Kak Bh!" Magakcu cKa3ajl, YTO KOTfla OH ITOJOIIeN U YIBIOHYICS.

OysiH Pyo, oguH 13 HaCTaBHUKOB [lafiiC ¥ U3BECTHBIM CIEIHAMCT 10 KOCMUYECKUM HeOeCHBIM
o0BbeKTaM, OBIJT OMHKUM U3 TIEPBBIX YJIEHOB, BOIIEAIINX B UHTEPLEP JIYHH B TOM T'Ofly, U OMHUM U3
T7JIaBHBIX THUEePoB JIYHHOU HCCIIeloBaTeIbCKON Oa3kbl.

"Kcratu o Lao Llao, Llao ITao 6ymet 3mech! Xa! A BoT u Hai rps3ubi reau”. OysiH Pyo ycibiman
rosnoc I'psizu Ce u TyT Ke 00epHYJICS C YIBIOKOH.

"Vuutens, HUKOrga He nbcTUTe MHe! I'me s renuii!" I'pa3s Ce nocmoTpena Ha OysH Pyo u
yNBIOHYIaCh, KpacuBasi U TporaTesbHas yibiOKa, BRI3BaBIIas BCIJIECK YBIIEUEHUS OKPYKAIOIIUX €e
JIIOfIEN.

"He ckpoMHUYal, T03BOJIb MHE IpencTaBuTh Te6s!" 3ateM OysiH Pyo m0o3HAKOMUIT HECKOJIBKUX
YJIEHOB I'DYIIILI BOKPYT Hero ¢ anacu oguH 3a ApyruM. OHU Bce NIy4Yllve YYeHEIe.

3aTeM OHM IIPUBETCTBOBA/IU OPYT ApPyra, KOTrha exald Ha LIaTTJ/Ie Ha BO3OYIIHOM MOAYIIKE Yepe3
UOeHTU(DUKAIIMI0 BO BHYTPEHHIOW 4acCTh JIyHEIL.

[Tox KyImosoM BXOJ B IIPOXO[ OBIT IIepeieNiaH B KPyrjioe 3maHue, ¥ IOMUMO 6€CYHCIIEHHOTO
MHOXK€ECTBa XOPOIII0 BOOPYKEHHBIX COTPYOHUKOB CITyK0bI 6€3011acHOCTH, IIepCoHas B hopme JTyHHOU
0a3bl, HaleyaTaHHOM BMecTe C JIyHHOU 0a30M, OblI 04eHb 3aHAT.

FHYGOKO BFJ'IY6B HYHBI, OTBEPCTHE KaHadJIa OTPOMHO, IIOYTHU TPHU KUJIOMETPaA B ITUuaMeTpe, U
OIlIeJIOMJIAET.

CreHbI TPOXOMIOB cepebpsiHble, BCe U3 CYIEPTUTAHOBOTO CIIJIaBa, COOepKallero Hem3BeCTHRIN
YeJI0BEKY METAJsIjI, YTO IMO3BOJISIET STUM IIPOXOOAM OCTABATHCS YHMCTHIMH, KaK HOBEHIE COTHHU
MUJIIMOHOB JIET.

W3HavanbHO Hap MPOXONOM He OblJI0 Tabnuyek, [10J10ca HelaBHO YCTaHOBJIEHHBIX OCJIENIUTEIbHBIX
boTo3MeKTprYeCcKuX TabIuyeK yuia IpsiMo BriTy0b.

Ha JlyHe TEICSYM TaKUX II0JIOC, TIOHaBsiouniee O0IbIIMHCTBO U3 KOTOPHIX PaclIpefiesieH ! 10 3agHen
yacTu JIyHEL

Becw unTEPHED JIYHHL - 3TO MaJe€HbKUM MUD, KaK OYATO 3TO TPEXCIIOMHOE SHII0 B YIIAKOBKE, B
COOTBETCTBUYU C BHYTPEHHEH CTPYKTYpOH 30H/A.



BHYTpeHHee A0po HYHI:I, OuaMEeTPOM Oosee OBYX TBICAY IIATUCOT KHUJIOMETPOB, 3KPAHHNPOBAHO
TaWHCTBEHHBEIMHU CUJIAMH, U B HACTOsIIee BpeMd HUKaKasi I/IH(I)OpMaLII/IH He MOXKeT OBITb 06Hapy}KeHa.

Xots obIrast KapTHHa KOCMOCa C TPOMEXKYTOUHBEIM CJI0eM TonuHoM noutu 200 KM Gblsa
oOHapyxeHa, CyOpernoHasabHble NCCIeOBAHUS IPOBOIATCS B IJIaHOBOM IOPSIKE B CUILY
TEXHUYECKUX OTPAaHUYEHUH.

Bonee 200 KumomMeTpoB OT MOBEPXHOCTU JIyHBI 10 CAMOT0 AaIbHEr0 KOCMOCa - 3TO 3aIIUTHEINA CIOU
KOCMMYEeCKOTro Kopalsisi, a caMblii laIbHUM YYaCcTOK IOJ 3aIllUTHHIM CJI0eM - 4yTh Oojee 100
KIJIOMETPOB KOCMHYECKOT0 IIPOCTPAHCTBa, KOTOPHIM B HACTOSIIEe BpeMs TOTHOCThIO JOCTYIIeH AT
Y4EHBIX.

Kaxppiii cjoit U307IMPOBAaHHOTO MEeTaJjlla UMeeT TOJIIIUHY OKOJIO TISATUECSATH KUJIOMETPOB, C
MHOTOYKCITEHHBIMY CTYTIEHYATHIMU BEPTUKAIbHBIMU U TOPU30HTAILHEIMU ITPOXOIaMy, KOTOPHIE
COENWHSIOT ITPOCTPAHCTBA MEXIY TPEeMS CIIOSIMHU.

"Yyutens OysH, BBl 3aCTaBUJIA MEHS IIPUUTU Ha 3TOT pa3 U HaUTU TaM 4YTO-TO HOBoe?" Mapnncu
nocMmoTpen Ha OysH Pyo.

"Tla, ecTb ocoOast HaxomKa B paroHe B657-80-09, koTopas IMOTHOCTBIO OTIMYAETCS OT TOTO, UTO MBI
Halll/IM M3HavyaIbHO, BaM ONIPefeIeHHO NHTePeCHO. M 9T0 CBI3aHO C MHOIJIAHETHEIM CUMBOJIOM,
KOTOPHIM BBl ONIKMCAJIA paHblIe B cBoel razete”. OysaH Pyo cka3zar.

"B657 monxeH ObITh Ha BTOPOM yYPOBHE, U MMOCKOJIbKY YUYUTENb CKa3asl 3T0, 1 AyMalo, YTO JOIKHa
ObITh pasHula”. Mafokcu ckasall C HEKOTOPHIM BOJTHEHUEM.

OOTeKaeMblii TTIOJTHOCTHIO aBTOMATU3UPOBaHHEINM CYIHO Ha BO3OYIIHOM MOAYIIKE ITPU3EMITHATICS
OBICTPO, CTPYKTypPa KaHasa, X0TS U OOBIYHEIN, MOKET UMETh BHYTPEHHIOI 9HEPTHio, KOTopas
TI03BOJISIET TPAHCIOPTHOE CPENCTBO, Yepe3 KoTopoe Oe3aHeprocoeperaroinee CKOIbKEHHUE, 9TO
CKOJIbJKeHHEe ¥ CKOPOCTh CBOOOIHOTO TafeHusT COBEPIIEHHO Pa3Hble, MOXKET KOHTPOJIUPOBATh
CKOPOCTb.

ITocne uccnenoBaHui, IIPOBEOEHHBIX YUE€HBIMH, 3TAd JHEPTHUA IIPUIIJIa C TPETEET O YPOBHA, U XOTA
3BE30JIET OB 3a6pomeH, 9HEePreTu4dYeCKoe I1oJjie BCe elle QJYHKHI/IOHI/IpOBaTIO.

OTO 3HEpPreTUYecKoe Moje He I0X0XKe HU Ha ONHO U3BECTHOE YeJI0BEKY, U MHOTHE CUUTAIOT, YTO 3Ta
SHEeprus, CKopee BCETo, TeMHas 9HEpPrus, 0 KOTOPOU HayKa MOXKET TOJIbKO Me4YTaTh. OTO Oblla TakXke
eOUHCTBEHHAas TeMHas 9HePrusi, KoTopas MOoTJia IogAepKUBaTh TyHHYI0 6a3y B TeUeHUe COTeH
MUJITTMOHOB JIET.

A 1o IIPOTHO3aM YY€HBIX, CTOJIETHSASA TEOPHUs O TOM, YTO IIPUIINBEL 3eMnu O6YCHOBH8HBI N3MEHEHHNEM
TPaBUTAIIMOHHOT'O IIPUTAKEHU A HYHBI u ComHIIa, HEeIoCPeaCTBEHHO Pa3BEHYadHaA.



[TockomneKy JIyHa He SBISIETCS TBEPHOM, OHA HE MOXKET HAIIPSIMYI0 Ir'eHepHUpPOBaTh JOCTATOYHO
T'PaBUTALIMOHHOM CUJIBI, YTOOBI BO3IEMCTBOBATh Ha 3€MJII0, ¥ TaKOE I'PAaBUTALIMOHHOE TI0JIe, BEPOSTHO,
CO3[aeTCsl SHEPTeTUYECKUM I10JIeM BHYTPHU JIyHEL

[TomoOHbIE HOMBICIIHI TaKKe HANpSIMYI0 pa3rafbiBal0T ONHY M3 BeIMYaUIINX 3arafiok 4ejaoBedecTBa
Ha IMPOTSIXKEHUHU THICIYEIeTUH, KOTOpas 3aK/II04YaeTCcsl B TOM, YTO 3eMJIsd AOJKHa Oblyia OBITH
CO3HATENbHO OPKECTPOBaHa MHOIJIAHETHOW LIUBUJIA3alliel U 3BOJIIOIMOHUPOBATD B TeUYeHUE KU3HU
Ha 3eMie.

"Mucc Magp, 9To HeuTo 0CoOeHHOe, U ceiidac M Bce paboTaeM Hafl aHa/IM30M B MOIHYIO cuily. Ha
3TOT pa3 mpodeccop OysiH mopekoMeHOoBan Te0s, Tak 4To!" MyX4YrWHa CPEeOHUX JIeT, CUISIIHUH
PAOOM C HUM, 3aCMeSJICS.

"¢ mpocTo HOBMYOK, criacu0o0 3a /m000Bb!" ['psa3HbIil Xeil ObIJT HEMHOTO CMYIIEH.

"{ mpouwuTan Ball lefieBp, U MHOTUE U3 er0 TEOPUU YHUKAJIbHEL, U s 04eHb C BaMU cornaceH." Jlronu
CpefHero Bo3pacTa LeHST 3TO.

"CyMacmienmui ax, TH TaKxke paboTasn Ha 0a3e Oosee Tpex JIeT [0 U I0ocjle, B TeYeHNe KOTOPHIX ObLI0
CHeaHO TakK MHOTO HOBBEIX OTKPHITUM ¥ HOBbIE TEOPUU OBISIM II03Ke T0Ka3aHEl, YTO THI OBLI ITpaB, Tak
YTO HEeT HeoO6xomuMocTH ObiTh cMupeHHBIM". OysiH Pyo nmoxsionan [ynouany Io mieuy.

[MMaTTn Ha BOSHYHIHOfI IMOAOyIIKe OBIIT GBICTpBIM, Oojiee yeM B TPpeXCTaX KHUJIOMETpPaAX, U JOCTUT
IIJIOIIAAKW BTOPOT'O YPOBHSA IIPUMEPHO 3a AECATE MUHYT.

[TepBbhIH 3TaXK JIYHHOTO KOCMUYECKOT0 KOPaOisi OBLI IOYTH TIOJTHOCTHIO IIYCT, TOIHKO OTPOMHEBIE
KOJIOHHHI ITOJINePKUBAJIA YCTOWUYUBOCTh MEXXIY BHYTPEHHUM ¥ BHELTHUM IIPOCTPAaHCTBOM. BXO[bl 1
BBIXO[IBI, @ TaKXKe [Ipyrue clenranbHbie 0003HaYEHUSI, OCTABIEHHEIE HA CTEHAX, 3TOT CJIOH, KaK OBIIO
MOATBEPKOEHO, ITPUHAIEKHUT CTEIKOBOYHOMY ITPOCTPAHCTBY IJIST BXOHA U BHIX0JAa KOCMUYECKUX
Kopabyel WHOIIAHEeTHOM IUBUIN3ALIMY, a TaKXKe II0JIETHOMY ITPOCTPAHCTBY, CIIeIUaIbHO
OTBEEHHOMY [J1s1 IPUOBLITUS ¥ OTIPABIIEHUS BHYTPEHHETO0 MUPA B PA3/IMYHbIE TOUKHU.

BTopoii cio#, ¢ Ipyroi CTOPOHEI, OB COBEPIIIEHHO APYTHUM, C 0€CUNCIEHHBIMYU KBaIpaTHHIMU
MeTaINYeCKUMU MOOY/ISIMH, OOMBIIUMY ¥ MaIbIMHU, ITOABEIIEHHBIME B ITPOCTPAHCTBE, CaMbIi
MaJIeHbKUM M3 KOTOPHIX TaKXKe MMeJl pa3Mep B HECKOJIbKO COTEH METPOB U IIOYTH Ha CTO KMJIOMETPOB
Oomnbiie.

MeTannuyeckue MOOYJIM CTaphlie U BRIOENSIOT CTaPUHHLIN apoMaT 6e3 Kkoppo3uu. Ha Hel
BBITPABUPOBAHO OECUMCIIEHHOE MHOXKECTBO CJI0KHBIX HHOIIAHETHRIX CHMBOJIOB, KOTOPEIE VYEHEIE
eflBa MOT'YT pacuIn(dpoBaTk.

CTPYKTYpPHBIH COCTaB METAIMYECKHUX MOMYyJIel 04eHb IIPOCT, TIOYTH TAKOe XKe COfepKaHue, KakK U Yy
00BIYHOM HEpzKaBeIOIIel CTaly Ha 3eMJie, HO OHU CTPYKTYPUPOBAHEI COBEPIIEHHO MO-IPYroMy, IpU
3TOM COBpPeMeHHas YejloBeyecKast TEXHOJIOTHS He MOXKeT ObITh BOCIIPOM3BeneHa 0e3yIpeyHbIM



IIPOU3BOACTBOM.

YTo menaeT HEBEPOSTHEIM TO, YTO 9T MeTa/JInYeCKre MOMYJIA KaXyTCs MTOIBEIIEHHHIMHU B
IIPOCTPAHCTBE, HO He MOT'YT OBITh 3aCTaBJIEHbl ABUTaThCS HE3aBUCUMO OT TOTO, KaKOHM MeTox
UICIIO/Ib3YeTCH.

YTO MMPUBOOUT K TOMY, UTO BCE MCCJIEOBAHUS He MOTYT OBITh 3aBEPIIEHE U MPOBOASTCS TOJIHKO BO
BTOPOM H3MEpPEHUH.

MeTanmn4ecKui MOOyJIb UMEET TYCKHBIfI oneck, He YYBCTBYET XO0JIOOA Ha OIIYyIlb, UMEET CAJIbHOCTE,
IMOX0XKYIO Ha KOXY, U OCTaBJIsIE€T CJIe[, KOTOpBII;I nc4de3aeT 4yepel3 HEeCKOJIBKO CEKYH]I, BO3Bpalllasa €ro
B IIepBOHAa4YaJIbHOE COCTOsIHHE.

XoTs MeTasn 4yBCTBYeT cebsi OUeHb MIATKUM, CUIbHAS pe3Ka uiu apobecTpyitHas 06paboTKa HUYETO
He CIeJIaloT, U CJIelbl BCKOPEe BOCCTAHOBSTCSI.

IToxoxe, 9YTO 3TOT OTHOCUTCS K KaTeropuu X KHJKUX MeTaJlJlIOB, B, KOHEYHO XK€, TEXHOJIOTUYECKUI
IMpoeccC MPOU3BOACTBA 3HAYUTEJILHO OIIEePeKaeT YeJIOBEYEeCKNuEe TEXHOJIOTHH.

YyeHble B OCHOBHOM MMEIOT €OUHBIM HappPaTHUB Ha 3T MeTaJlIn4eCcKre MOy, KOTOPBIe JOJIXKHEI
OBITH JKUBHIMHU 1 paO0YMMHU 30HAMH HHOIIJIAaHEeTHHIX [IUBUIM3AIIAM, KaXk/as U3 KOTOPHIX IPeICTaBIIsIeT
€000 OTHEeNbHYI0 QYHKIIMOHATLHYI0 06J1aCTh, IIPOCTO TI0Ka He HailileHOo HUKaKoro Crioco0a OTKPHITh
MeTaJlTuYeCKue MOTYIIH.

COBpeMeHHBIe MEeTOObI O6Hapy}KeHI/IH OO0 CUX IIOP HE 3HAIOT, YTO BHYTPU METAJIIINYECKOro MOAYJisA, HO
YY€HEIE BCE €llle C HEeTEPIIEHNEM XKIOYT, KaKhue MOKUPYIOIINE OTKPHITUSA OH IIPDUHECET YeJIOBEYECTBY.
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