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AcTepoun Anoduc npouger pssgoMm ¢ 3emizer B 2029
roay: ESA u JAXA roroBsIT YHUKAJIBHYI0 MUCCHIO
HaO/II00eHusA
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EBpomelickoe KOCMHUYeCKOe areHTCTBO U ZMMOHCKOE areHTCTBO a3POKOCMUYECKUX
HCcCclieqoBaHUM O0BSIBUIIM O Hadajie HOBOTO 3Talla MeXAYHapOOHOTO0 COTPYAHHUYECTBa
B 00JIaCTH IIJTaHETAPHOM 3alllUThI. [ TaBHLIM NPOEKTOM ITapPTHEPCTBA CTAaHET MUCCHUS
Ramses — Rapid Apophis Mission for Space Safety, mpemHa3HadyeHHas O
CONIPOBOXK[IEHUS acTepouna Amnoduc BO BpeMsi ero UCTOPUYECKOT 0 IIPojieTa PSIIOM C
3eMmren B amperne 2029 roga.

[Tognucanrue cornamenusa Mexay ESA u JAXA cTasno OgHUMM W3 CaMBIX 3aMETHBIX
COOBITUM B COBPEMEHHOMW mporpaMMme 3allUTHl 3eMJIM OT KOCMHUYECKUX YIpo3.
[okyMeHTH ObUIM ITOATUCAHE B bepiuHe NIpU y4aCcTUU IIPeACTaBUTeJIel eBPOIIeCKOM
U ATIOHCKOW KOCMHYeCKOU oTpaciau. OCHOBHOU 3ajadyeld MUCCHUU CTaHET AeTallbHOoe
“3ydyeHUe TOTro, KakK 0JIM3K0oe IpaBUTAllMOHHOE B3aUMOOEUCTBUE C 3eMJIel ITOBIUSIET
Ha CTPYKTYPY, IOBEPXHOCTHL U OPOUTY acTepoupa.

Al'IO(l)I/IC CHUTaAEeTCd OOJHMM M3 CaMbIX M3BECTHEIX OKOJIO3EMHBIX aCTEPOHUIOOB B
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uctopum actpoHomuu. ITocne oTkpeiTusi B 2004 rogy o0BHEKT BHI3BAll CEPhE3HYIO
00eCIIOKOEHHOCTh YYeHBIX, IIOCKOJIbKY IepBOHaudaJbHbIE pacyUeThl OOIIyCKallu
BEPOSITHOCTh CTOJIKHOBEHUsS C 3emien. [To3xke HaOMIOOeHUS ITO3BOJIUIIA TOJTHOCTBIO
HCKJIIOUUTHh PUCK ymapa B 2029 rogy, ogHaAKO caM IIPOJIET OKa3aJiCs Ype3BblYauHO
PEOKUM U HAayYHO YHUKAJTbHBIM COOBITHEM.

IuameTtp Anoduca coctapnsieT npuMepHo 375 MeTpoB. 151 cpaBHEHUS, 00BHEKT
TaKoro pasMepa crnoco0eH BBI3BaTh KaTaCTpopuUYecKue pa3pylleHUs B ciaydae
CTOJIKHOBEHUS C IutaHeTou. B natruny 13 anpensa 2029 roga acTepoup npougeT BCero
B 32 ThICA4Yax KMUJIOMETPOB OT MOBEPXHOCTHU 3eMJIK — 3TO OIMKe OpOUT MHOTUX
reocTalliOHaPHBIX CIYTHUKOB ¥ IIPUMEPHO B [eCATh pa3 6muxe JIyHHI.

I[Togo6HEBEIE TIPOJIETEI OOBEKTOB TAKOT0O MaclnTaba MPOUCXOOSAT KpaliHe PemKo —
npuMepHo oguH pa3 B 5-10 TeicAY jeT. AnoduC CTaHET BUAEH HEBOOPYXKEHHBIM
rjia3oM OJiss OTPOMHOM YacTU HaceleHus 3eMiau. [Io olleHKaM CIEILMAJIUCTOB,
HabofgaTh €ero CMOTYT [0 ABYX MUJIIMAPAOB YeJjioBeK B EBpome, AQpuKke U 4acTu
A3uu.

OpHAaKO [/Is YYEHBIX 3TO COOBITHE TIPECTABISIET TOPa3a0 OOJIBIIYIO [IEHHOCTh, YeM
IIPOCTO pefKoe HeGecHoe 3penulle. BriepBbie B KICTOPHUY YeJI0BEYeCTBAa KOCMUYECKUHM
amnmapaTr CMOXKET CONPOBOXKOATh KPYHHBEIHM aCTEePOU] HEIOCPEeNCTBEHHO BO BpeMs
CTOJIb TECHOTO T'PABUTAIIMOHHOTO B3aUMOEeHCTBUSA ¢ 3eMyei. PaKTUUYECKH IIPUPoOa
caMa MPOBOAUT TMTAHTCKUN 9KCIIEPUMEHT, TO3BOJISIONINKA HCCIeO0BaTEIsIM YBUIETh,
KaK IIJITaHeTa BIIUSET Ha CTPYKTYPY KOCMHUYECKOTO Tesla.

Muccus Ramses Oymet 3anyieHa B 2028 rony. KocMudeckuil anmapar A0IXKeH
BHIMTU HA TPAEKTOPUIO CONMUKEeHUs ¢ ATodHCcoM ellle O0 ero Imoaxoma K 3eMsie. 3aTeM
CTaHIUsA OyIOeT COIIPOBOXKOATh aCTEPOUI BO BpeMs BCero Ipoiera, GUKCUPYSI
Majeumnue U3MeHEeHUus ero (GpopMbl, BpalleHHUS, MOBEPXHOCTU U BHYTPEHHEU

CTPYKTYPHL.

YueHbIE IIpenrojyiaralT, 4YTO MOIITHOE€ TPpaBUTAIIMOHHOE IIOJIe 3eMIn MOXKET
BBEI3BATh HA ACTEPOUOe HaCTOAIINEe IeOJIOTUuYEeCKUue IIPOLIeCCHI. H3-3a IIPUIINBHBIX CHUII
IIOBEPXHOCTHb AHO(I)I/ICE[ crmoco0Ha YaCTUYHO CMEeCTHUTLCHA, OTOEJIbHBIE€ BAJIYHBEI —
COBUHYTBCH, a TPAEKTOPHUA BPAIIEHUA — U3MEHUTHCA. HeKOTOpre MoOOgeJid OOIIyCKAaloT
maxke IOSIBIIEHNE OIOJI3HEHN U BI::I6pOCOB IIBITIN.

Oco6nili MHTepecCc BHI3BIBAET BHYTPEHHSS CTPYKTypa acTepoupga. MHorue
OKOJIO3eMHEIe 00BEKTHl IIPEeNCTaBAsgl0T cO00M TaK Ha3blBaeMble «IPyHBl HIeOHI» —
CKOIJIEHUS KaMHel 1 00JI0OMKOB, yaepxkKuBaeMble ciabol rpaBuTtaiuei. Ecnu Anoduc
OTHOCHUTCS MMEHHO K TAaKOMY THUITy TeJ, OJIM3KUU IPOJIEeT PAOAOM C 3eMJiell MOXKeT
3aMeTHO U3MEHUTh er0 KOHPUryparuro.

[I71s1 ITaHeTapHOU 3alllXUThl TaKHWe JaHHbIe UMEIOT OTPOMHOe 3HadeHue. CeromHsa
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4yeJI0oBEeYEeCTBO yXKe pa3pabaThiBaeT TEXHOJIOTUM OTKJIOHEHUS IMOTEHIMAIbHO OITaCHBIX
actepounos. OgHuM u3 npuMepos crtania muccusa DART NASA, kotopas B 2022 rogy
BIIEPBBEIE U3MEHUJIa OPOUTY acTepouma IyTeM KHUHEeTUYEeCKOro ymapa. EBporeiickas
muccusa Hera, B KoTopou yyacTByeT JAXA, ceruac HalpaBisgeTcsa K cucrteMe [luagmumMoc
U1 U3y4YEHUS IIOCJIEeACTBUM 9TOr0 3KCIIEpUMEHTA.

OpHaAKO O YCIIeMIHOM 3alIUuThl 3eMJIM YYeHBIM HeoOXOOMMO IIOHMMAaTh, KakK
MMEHHO aCTepPOUObl pearupyooT Ha BHEIIHNWEe BO3OeNCTBUS. AnoduC IPemoCTaBiIsgeT
VHUKAJIbHYIO BO3MOXKHOCTb M3Y4YUTh HNOMOOHBIE HpoliecChl 663 HeoOXOOMMOCTH
MCKYCCTBEHHOTO BMeIIaTeIbCTBA.

B pamkax nmpoekTa JAXA mpemocTaBUT Ansd Ramses HECKONIBKO KIIIOYEBBIX
TEXHOJIOTUM: JIETKME COJIHeYHble OaTapeu, UHQPaKpPacHYI0 TENJIOBU3UOHHYIO CUCTEMY
U 3allyCK alImapara Ha snoHckKou pakeTe H3. ESA, B cBOiO odepenb, OTBedYaeT 3a
[IPOEKTUPOBaHKE, MHTETPAIlUIO U yIIpaBJIeHUEe MUCCHUEN.

HWHudppakpacHeie TpUOOPHI IO3BOJISIT HCCIE€AOBAaTeNsAM aHAlIW3UPOBAThH
TeMIlepaTypHble U3MEeHEHUST Ha ITOBEPXHOCTHU aCTEpPOHUaa. ITO MOMOKET OMpPenesuTh
MIJIOTHOCTh MaTepHualia, pacupefereHrue KaMeHHBIX ITOPOJA ¥ HaJW4YHe PHIXJIBIX
y4aCTKOB. [[OMOTHUTEJIFHO YUEeHbIe IJIaHUPYIOT UCIIOTb30BaTh BHICOKOTOYHEIE KAMEPhI
¥ PaAUOJIOKAIIMOHHEIE METOALI AJIsI IOCTPOEHUS TpeXMepHOU Moaenu Amoduca.

HccnepgoBaTenu NoguepKUBAIOT, UYTO MUCCHUSI Ramses CTaHET BaXXKHEWIIIUM IITaroM
B Pa3BUTUU I'10OAJILHON CUCTEMEI IIJTaHETAPHOM 3alllUTH. B mmociegHue rogbl UHTEPEC
K 3TOM 00/1aCcTU CTPEMUTENIBHO pacTeT. [Io COBpeMEeHHBIM OIleHKaM, B OKPECTHOCTSIX
3eMIu HAXOOSTCS OECSATKU THICAY acTepoumaoB pa3mepom Oonee 140 MeTpoB,
CIOCOOHBIX BBEI3BATh PEruOHAJIbHLIE MU [axe rio0ajlbHBIE TOCIEeACTBUS IIPHU
CTOJIKHOBEHUHU.

CerogHusa cnenuanbHble LeHTPH ESA, NASA u gpyrux areHTCTB HeOpPepPHEIBHO
OTCJIEXKMBAIOT TPAEKTOPUU OKOJIO3EMHBIX 00BEKTOB. OHAKO OOHOM JHUIIL CHCTEMBI
oOHapy>KeHUs HeJOCTAaTOYHO — YeJIOBeYeCTBY HEOOXOOMMO IIOHUMATh (PUIUKY
acTepouaoB U pa3pabaTeiBaTb METOMOLI UX OTKIOHEHUS.

HNmMmenHo nmosToMy Anoduc paccMaTpuBaeTcs He KakK yrpo3a, a Kak YHUKalbHas
BO3MOXKHOCTbH [JIs1 HayKHu. BrepBrle M0au cMOTryT HabOmIiogaTh B peajlbHOM BpeMEHH,
KaK rpaBUTalus 3eMJIM MeHseT KPYHNHBIU acTepoup OyKBalbHO Ha rja3ax. JOTH
OaHHBIE MOTYT CTATh KJIIOYOM K CO3[IaHUIO OYOYIIIUX TEXHOJIOTHUM 3alllUTHI IJIaHETHl OT
KOCMUYECKUX KaTacTpod.
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