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«Y KOCMOHaBTOB TOCJ€ BO3BpallleHUs1 ¢ MeXIyHapoJHOW KOCMUYECKON CTaHLIMK HAa0JII01aeTCs MOBBIILIEHNE BHYTPUUYEPETHOTO J1aBJICHUS,
HapylIeHHe KpoBooOpalleHus: 1 TpoM003 BHYTPEHHEH SIPEMHOM BEHBI, a TAaKXKe CMEIICHUE MO3Ta BBEPX U TaKU€ CTPYKTYPHbIC U3MEHEHHUSI
KaK YMEHbIIIEHHE 00beMa Ceporo BEIIeCTBA U YBETUUYEHHE 00beMa CIMHHOMO3TOBOM KUIKOCTH.

HenaBuue wuccnenoBaHus TakKe MOKAa3bIBAIOT, YTO KOCMHUYECKUMN MOJET MOXKET MOBIUATh Ha 3peHHe. ACTPOHABTOB OOCIENOBaIMd C
nomoinbio MPT-ckanepoB, 1 00HapyKWJIH, YTO ABE TPETH U3 00OCIIEIOBAHHBIX UMEIH OTKIOHEHUSI OT HOPMbI. «Y HEKOTOPHIX aCTPOHABTOB
KpoMe HeOOJIbIINX U3MEHEHUI 3peHHs ObLIIM OOHAPYKEHbI OTEK 3pUTEIBLHOTO HEPBA, U3BMEHEHMS CETYATKH, Ae(opMalius rJIa3Horo s0J0kKa.
Bo03M0%kHO, 13-3a NOBBILIEHUSI BHYTPUUYEPENTHOTO JABIICHUS .



I/ICKYCCTBGHH'CUI IrpaBUTAllNA HA KOCMHUYCCKUX CTAHHUAX U MCKIINIAHCTHBIX KOpa6HHX —
pemCHUC, YKIIOHUTBHCA OT UCITIOJIHCHHS KOTOPOI'O ITOKA HCBO3MOZKHO.



Bo3MokHBIE KOH(PUTYpaAIMK OpOUTATBLHBIX CTAHIINM M MEKILIAaHCTHBIX
Kopabyel ¢ HCKyCCTBEHHOM I'paBUTAIUCH.



el

IlenTpudyra ¢ KOpOTKMM PaaMyCOM CUMTajach MHaHaleed a1 OOpbObI C MOCIEACTBUSIMHU
HEBECOMOCTH TMpPW JJIUTEIbHBIX mnojierax. OaHako, OonbIThl B ['epMaHWM MOKazajah, 4YTO
Oecriosie3Hbl HEHTPU(PYTH C KOPOTKUM PaJdyCOM, IO3BOJISIIOIIME MEPUOIUYECKH CO371aBaTh
IrPaBUTAIlMOHHYIO Harpy3Ky Ha acTpOHAaBTOB, — HEOOXOoJMMa IIOCTOSIHHAas TIpaBUTAIMOHHAS
Harpy3ka. «IIpepeiBHCTOE€ BO3/EHCTBHE MCKYCCTBEHHOM I'paBUTAIlMU B ILEHTPU(YIre OKa3alioCh
HEO(DPEKTUBHBIM ISl CMSTYECHUS KOTHUTHUBHBIX M3MEHEHMH, CBA3aHHBIX C YCJIOBHSIMHU
MUKPOTPABUTALIAI.



Jlosiroe npedbIBaHUE B KOCMOCE YpeBaTo aTpoduei cepaua.

K TakoMy BBIBOAY MpHUIILIM CIieNUamuCcThl U3 Texacckoro yHuBepcutera B [lamiace, cpaBHMBIIHME MOCIEACTBUS JJI Cep/illa acCTPOHABTA
Cxorra Kemnmu, KOTOpBIM MpoBeN LEbIA ToJl B KOCMOce, W IioBla beHya JIekoHTa, KOTOpHIM crnenualiu3upyeTcs Ha MapapOHCKUX
nuctaniusx. 3a 159 nueit Jlekont npeononen 2821 kunometp. o 17 yacoB B IeHb OH MPOBOJAWI B TOPU30OHTAIHBHOM TOJIOKEHUH.

B 00oux ciyuyasx CHUXEHHasl 10 CpaBHEHUIO ¢ OOBIYHOM CHJION TSKECTH Harpyska Ha cepjiie Bela K ero arpoduu. B oboux ciayuasx
(bu3nYecKuX yrnpaxHeHU ObUIO HEAOCTATOYHO, YTOOBI MOMENIATh TAKUM U3MEHEHUSIM.

VYcuneHHbl peXXUM TPEHUPOBOK HE MoMor acTpoHaBTy Kemnmm uzbexars yacTuuHOM cepaeuHor auctpoduu. B cimydae ¢ JlekomTom
MCCJIeI0BAaTeNIM BHAYaAJIE MoJIarajii, 4To GU3ndecKkue Harpy3Ku, KOTOpbIE€ UCTIBITHIBAII IUIOBEL, HAXOISCh B BOJIE, OKAXKYTCS 1OCTATOYHBIMH,
4yTOOBI HE MPUBECTHU K MOTEPE MaCChl cepeuHol TkaHu. OHAKO, Y MJI0OBIA HACTYNUIa AUCTpodus cepAala.

Pacimmpenue npeacepanii, MOKET IPUBECTH K MEPLATEIbHON apUTMUU. DTO, B CBOKO OUYEPE/lb, MOXKET HE TOJBKO MOMEMIATh (U3UUYECKUM

YHPAKHCHUAM, HO U IIPUBCCTU K UHCYJIBTY.



B kocMoce 6aKkTepuu NOCTOAHHO
MYTUPVIOT, OBICTPO PacTyT U
Pa3MHOXKaIOTCS

THE SPACEWAY

«/lnst GakTepmii CUTyallusi CKJIaapIBaeTcs MHaue [deMm s jmozed]. Kak oTMeTwnn amMepuKaHCKHE ydeHble, NMpeObIBAHHE B YCIOBHSIX
MUKPOTPABUTAIIUHU BBI3BAJIO Y OAKTEPUI CTOMKHUE PU3HOJOTUUYECKHUE U TeHETUUECKHUE U3MEHEHMS, YITYUIIAoue UX CTIOCOOHOCTh K POCTY U
(hopMUPOBAHUIO KOJIOHUI.

DTO 3HAYUT, YTO €CIU Ha JIyHHOW 0a3ze OymyT OJOKM BHE 30H C MCKYCCTBEHHOHM rpaBUTAllMEH, TO B TUX OJOKaX C JYHHBIM ypOBHEM
TATOTEHUSI OyAyT pa3MHOXKAThCS M Jajiee PacCHpOCTPAHATHCSA MO Bcel 0a3e omacHple OakTepuu-mMyTaHThl. Ecnu ke Ha Bced JIyHHOU
CTaHIIUU CO37aTh UCKYCCTBEHHYIO TPABUTAIIMIO 36MHOTO YPOBHS, TO HE OCTAHETCS 30H, IJI€ AKTUBHO MYTHPYIOT OaKTEpHUH.




be3 UCKYCCTBEHHOM I'paBUTAIIMKM KOJIOHM3AIMA JIYHBI HE COCTOUTCS —
€CTh PHUCK TOr0, 4TO OAKTEPHUHU-MYTAHTBHI «CHEIAAT» KOJOHHCTOB.
IIppunHa MyTanuy AaX€ HE MOBBINICHHAd paavdanusa. lIlpuunHa —
KamWuIsipHble  A(Q@eKThl, JACHCTBYIOIIME HMHA4Y€ B  YCJIOBHUSIX
IMTOHUKEHHOTO TATOTEHUS U HEBECOMOCTH.




[Ipeanonoxenue o 0€30MaCHOCTH TMIIOTPABUTAIIMN OKAa3aluCh HEBEPHbIMU. Manas TskecTh JIyHBI CTOJIb K€ omacHa, Kak
U TOJIHAsl HEBECOMOCTh. [Ipy HU3KOM rpaBUTALIMM TEPSAETCS KOCTHAsI Macca, 0CJIadeBarOT MBIIILBI, BO3HUKAKOT NPOOIEMBI
C JErKMMH U CepJleM, HeoOOpaTUMO YXYJIIAeTCs 3pEeHHe, ocilabeBaeT UMMYHHUTET. «BeposiTHee Bcero, N0, KOTOPhIE
poBeyT Ha JIyHE HECKOJIBKO JIET, CMOTYT aJalTHPOBAThCS, HO Ha 3EMJIF0 OHM HUKOT/Ia HE BEPHYTCS: UX KOCTH CTaAHYT
CIIMIITKOM CJa0BIMHM. DTO OMJIET B OJMH KOHEI», — CUUTAET akajgeMuK JIeB 3enéHbiii.

TemMa nNpoOTHBOAECHCTBUS BpPENHOMY BIMSHUIO HU3KOM TrpaButanuu JlyHbl paccMarpuBanack Ha 43-X €XKETrOJHBIX
akanemuueckux “KoponéBckumx ureHusix” mno KocmMoHaBTMKe B MITY wmmenm baymana B 2019 r. EBponeiickoe
Kocmuyeckoe areHTcTBO (ESA) Takke ucclienyer MOCIEACTBUSI BO3JICHCTBUS Ha JIIOJEH HU3KOM rpaBUTaluu. Takum
00pa3oM, BO3HMKAET BOMPOC 0 HEOOXOAUMOCTH CO3IAHNUS HA JIYHHOI 0a3e NPUBBIYHOTO 36MHOT'0 YPOBHS THAKECTH.



Wnes npuMeHeHus: UCKyCCTBEHHOU rpaButanuu Ha Jlyne, Mapce u apyrux HeOECHBIX Tejlax JajeKko He odyeBUIHA. Bot
Ba)KHOE 0000IIeHNEe TOHUMAaHUSI CUTYallMd ¢ UCKYCCTBEHHOW IpaBUTaI[Mell B OOLIECTBEHHOM CO3JaHUM, JaHHOE HAIIUM
KOJUIETOU. «Y MeHs ObL1a Takasi (pOPMYJIMPOBKA: B KOCMOCE JIETKO PelIUTh MP00aeMy UCKYCCTBEHHOM TSIZKECTH €
MOMOIIbI0 BPAIIAKIIUXCH KOHCTPYKUHMH, HO TPYAHO PelINTh MpolJjieMy paguanuu, a Ha JIyHe Jierko pemuThb
npoodJIeMy paaanuy, HO TPYAHO — NMPodJIeMy MCKYCCTBeHHOHM TsxkecTH. Her mecTa, rae o0e nmpodaeMbl pemanTes
JIETKOY.

N B camoM Jene, B MPOCTPAHCTBE OKPYXKAIOIIEM OPOUTAIBbHYIO CTAHIIMIO HET JAOCTYMHBIX MCTOYHMKOB BEILIECTBA IS
CO3J]aHus 3alllMTHl OT paJualuy, a Ha JYHHOM 0a3e HET BO3MOXKHOCTH PAa3MECTUTh KUJble M paboure MOIyIu B
neHTpudyre, co3aaroneil yCKOpeHue «TATOTEHUS» BEIUYMHON B 1 g.



BMecTte ¢ Tem, MpensaTCTBUSA IS CO3JIaHUS OOMTAeMbIX OTCEKOB JTYHHOM
O0a3bl mpeodoaMMBbl. BO0O3MOXHO MHOXECTBO BapHaHTOB  CHUCTEM,
CO3JAI0IIMX HMCKYCCTBEHHYIO rpaButTanuio. Heo0Xxoaumo TOJIbKO BbIOpATh
ONTUMAJILHOE pPEIICHHE, TaK Kak Hu3-3a MOpoO0JeMbl OOJBIION MACChI
paJMallMOHHOM 3allluThl, HE BCE€ BO3MOJXKHBIC PEIICHUS MOIYT OBbITh
MCIOJIb30BaHbI.



TpocoBsie BapruaHThI HEHTPUGYTH C AaHTUPATUAITMOHHON 3aIITUTON OKA3bIBAIOTCS TSKETOBECHBIMU U HEHAIC)KHBIMU.



CaMblif onTUMaNbHBIN BapuaHT 0a3bl-1ieHTpUudyru — nmpoekT GraviCity. OquH — Tpu KUIBIX MOIYJIS U HEOPOTas JIerKas
Y HaJIeKHas MTHEeBMAaTUYECKas MyTeBas CTPYKTypa B (hopMe KOJbLIEBOM TPACChl MO/ 3alIUTHBIM CJIOEM PEroJIUTA.
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TunoBsie XKUIbIe MOYIIH JIYHHOUM 0a3bl — aHAJIOTH MOABMKHBIX JKHIIBIX MoayJei GraviCity.



The GraviCity system — Moonbase

Cucrema I'paBucuru (GraviCity) 2013
Mpuenne menukoB: Cnabast rpaButanus JIyHbI Takke BpeaHa Ui 310pPOBbs, KaK M HEBECOMOCTb.
['paBucuTH — 6a3a ¢ UICKYCCTBEHHOM TpPaBUTAIIMEH.
GraviCity — Hu3kas Macca, HaJIe)KHas! 3aIUTa OT KOCMUYECKOW paJHallii U METCOPUTOB, KOM(MOPTHBIC YCIOBUS KU3HH.
GraviCity — MecTo peaOuIMTAIIMU aCTPOHABTOB 0€3 BO3BPAIIICHHS Ha 3EMITIO TIOCIC TadbHUX dKCIeAUIHA Mo JIyHe u/wim padoTel Ha
JIYHHON TIOBEPXHOCTH.
B GraviCity cucreme BO3MOKHO HapallMBaHHUE YHCIIA )KUIIBIX MOJyJIEH, BIUIOTh /10 MOJTHOTO 3alI0JIHEHUS KOJIbIIEBOU TPYOBI.
GraviCity B 10 pa3 cokpaniaet TpaHCIIOPTHBIE PAaCXO/Ibl HA 3aMEHY aCTPOHABTOB Ha JIYyHHOU Oa3ze.
["'omoBoit skoHOMUYeckuid 3hdekT — oT 230 MITH. T0JIJ1. Ha KaXKI0T0 acTpoHaBTa (pacdeT Ha ocHOBe cmMeT HACA).
Kunsie monynu GraviCity nmpeaniaraercs caBaTh B apeHy. [JomoaHUTensHO MpeaiaraeTcs caaBaTh B JU3UHT IEPCOHAN, IIOCTOSHHO
npoxuBatouuii B GraviCity, kak orepaTopoB poBEpOB U NMEPEABHKHBIX MAaHUITYJISITOPOB.

Buneo: https://youtu.be/vcQJY5C8Rsc



https://youtu.be/vcQJY5C8Rsc

Tabauua 1. IlapameTpsl JIyHHOH 0a3bI-ueHTPUPYTH.

Bennunna CxopocThb Pagnyc Jnuna Macca
g BaroHoB (KM/4) (M) Tpeka (M) | Tpeka (T)
1 100 80 500 6
1 120 115 723 8,7
1 141 159 1000 12
1 168 224 1400 16,8

https://avanta-moon.space/project-details/

Haitee pa3pabotka npoekra GraviCity mpomomkuiach Mo STHI0N Herocy1apCTBEHHOTO0 HHUITUATHBHOTO MTPOSKTA
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[Tpoekt «JIyna Cemb». 2014 rog.
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https://avanta-moon.space/project-details/
https://youtu.be/ca2PHdRflmw

Bo3moxHO, He Bce JII0I1 CMOTYT KMTh Ha JIYHHOU 0a3e ¢ MCKYyCCTBEHHOM rpaButanuei. Haxoxienue B ABMKYIIUXCS SKUIIBIX MOTYJISX
HEKOTOPBIMU JIFOJABMH OTOXAECTBIISIETCS C YTOMUTEIbHBIM ITyTEIIECTBUEM B IOE3/I€, B TECHOTE U BHIHYKICHHOM O€31€CTBUU.




OJIHaKO, OYCBHUIAHO, YTO HC BCC COIJIACATCA C TAKUM CYIKJICHUCM — BCC 3dBUCUT OT KOMIIAHHUH U
BO3MOXHOCTH ITPOABJIATHD AKTUBHOCTD.



CpaBHeHI/IC C IIOC310M COBCTCKHUX BPCMCH HC BIIOJIHC KOPPCKTHO. KocMmoHaBTam
B JKWJIBbIX MOAYJIAX MOT'YT OBITH CO31aHbI OYCHb KOM(I)OpTHBIC YCJIIOBHAL.
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Kunbeie Moaynu ['paBuCUTH JOIKHBI UMETh KOH(DUTYpALIHIO CAJIOHOB CaMOJIETOB
st VIP-tiepcon wim apyrux BUAOB TpaHCHIOPTA A1 KOM(OPTHBIX
NyTEIIECTBUN, K MPUMEPY, MOOWIIBHBIX IOMOB, KEMIIEPOB.




Campiii goporoit B mupe ngom Ha kojecax EleMMent Palazzo croumoctio 3 MuwummMoHa J0JulapoB B 0a30BOi
KOMILJIEKTAIlMU OT aBCTpUiickoi komnanuu Marchi Mobile.

B 12-mMeTpoBOM ABYX3TaKHOM KWJIOM (DyproHe Ha IEPBOM 3Ta)Xe pa3MECTUIIaCh MPOCTOPHAs pa3iBUYKHAs TOCTHHAS C
KyXHEH, caHy3sioM, OapHOil croiikoi, 40-mroiiMoBOM "mnasmoi" u kamuHOM. Ha BTOpOM — pOCKOIlIHAas cHaidbHS C
OTIEJILHOM BaHHOM.



Jlv3aifHephl, UCIOIL30BAIM U YUY HE TOJBKO CaMble COBPEMEHHbBIC JOCTHXKEHHS B aBTOMOOMJIECTPOCHHH,
HO TaKXe W OCOOCHHOCTH aBHa-, aBTO- M SIXTEHHOTO CIOPTa. DTOT MOOHWIBHBIM JIOM MOXET JOCTHTaTh

ckopoct 150 KM B 4ac, JOCTATOYHOW MJIsl JBMXKEHHUS IO KOJIBIIEBOM Tpacce OOJbLIOro paguyca s
CO3JIaHUsI «IIEHTPOOECKHOM CUJIbDY, PABHOM CUJIE 3€MHOT'O TATOTCHMUS.



By sKWiIbIX TTOMEIIEHUN B MOOMIJIBHOM JTOME.

JKuible karncynbl ['paBUCUTH MOTYT UCTOJIB30BATHCS IBOSIKUM 00pa3oM:

e I peaObWINTALMKU YJICHOB 3KCIEAMIINMI, MPOBEAINX OOJBIIOE BPpEMs B IMyTEUIECTBUM IO JIYHHOW MOBEPXHOCTH,
YTOOBI UCKJIIOUUTH BO3BPAILIEHUE HA 3eMJTIO JIJIs1 peadMInTaluu;

® ISl IOCTOSIHHOTO ITPOXKHUBAHUS ONEPATOPOB, AUCTAHLUMOHHO YNPABIAKOIIMX MAIIMHAMU Ha JIYHHOM NOBEPXHOCTHU:
UCCIIEAOBATEIBCKUMHU JIYHOXOJAMU W MOOWJIbHBIMU TOPHOAOOBIBAIOIIMMU M CTPOUTEIBHBIMU arperaTaMu, 4To
BBIFOJHO OJiarogapsi KOpOTKOMY BPEMEHH ITPOXOXKCHHS CUTHAJIOB, IO CPABHEHUIO C YIPABICHUEM C 3EMJIH.
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CoanbHbBINA OTCEK.

Baxupiii pakt — B CIITIA 12000 4enoBek H3BABWIM KeJlaHHWE pabOTaTh Ha JyHHOW 0as3e Ha
oduImaTIbHOM KOHKYpce. Takke Kak ObLIM BBISABJICHBI JKEIAIOIIUE MEPECEIUThCS B KOJOHUM Ha
Mapce 6e3 Bo3BpallleHUS, TaK K€ M B HAIlIEeM ClIydyae MOTYT ObITh HaWJICHBI JIIOJH TOTOBBI KUTh
Ha 0aze 2-3 roaa u OoJbIIIe.



Cucrema I'paBucUTH MOXKET ObITh ITOCTPOCHA U MCIIbITaHA Ha 3emMiie. BOT AeHCTBYIOIINI aHAIOT OMBITHOM
cuctembl. OJIHAKO, MPU TAKUX MaJbIX radapurtax cwibl Kopuonuca NelCTBYIOT HETaTUBHO HA COCTOSIHUE
moneit. Hyxusl npyrue pasmepsl — ¢ pagnycom ot 80 m. 3arpatel Ha HUOKP wuskue — B quanazone $500

TeiC. — $1 MiH. KoMMepumanu3anus — (puTHeC-IEHTP H MeAHIMHCKHE YCJIYTH.
Buneo: https://youtu.be/nl X6vfnhjy4?t=99



https://youtu.be/nIX6vfnhjy4?t=99

[IyteBas crpykrypa I'paBUCHTH JAelIeBiI€ BaKyyMHOI'O TPyOOIpOBOJia TPAHCIOPTHON CHUCTEMBbI
Hyperloop. B I'paBucuti TpyOOmpOBOA IOABEPracTCs H3OBITOYHOMY AABICHUIO HM3HYTPH, a
Hyperloop cuapyxu. B pesynpraTe TodmmHa cTeHKH TpyObl y I'paBucutm — 0,1 MM, a y

Hyperloop — 20-25 mMm. Macca marepuaiioB Tpyoornposoga B 200-250 MeHbIIe, YTO paguKaIbHO
cokparmraet 3arpatsl Ha HUOKP.




Montax kombleBoil TpyOb! ['paBucutu Ha JIlyHe MOXKET OBITh OCYILIECTBJICH 3a OAHY OMNEPALMI0O MPHU MCIOJB30BaHUU CILIaBa TUTaHA U
HUKeNs, uMeromero 3¢¢gekr nmamsatd (GopmMbl — BoccTaHOBIEHUS (GopMbl mocie aedopmanuu. ['0ToByro KoHCTpykiuio I['paBucutu
IpeccyloT Ha 3eMJie B KOMIAKTHBIA 00beM, yI0OHBIM Uit nocTaBku Ha JlyHy, a Ha JIyHe HarpeBaroT, mociie BBITPY3KH Ha ClelHaIbHbIe
CaJla3Ki Ha BBIPOBHEHHOU MOBEpXHOCTH. KOHCTpyKIUS pa3BOpauymBaEeTCsl, CKOJIb3Sl IO MOBEPXHOCTH Oslarojapst caja3kaMm, U IPUHUMAET
paGoumii Bua. I[locie momerieHus B TpyOompoBoxa kuiaoro Moayis HamoiHsercs remuem (0,05-0,1 bar) u 3aceimaercs peroimrom.
Bo3MoXHBI M Jpyrue npocThle CHOocoObl OBICTPOM yCTaHOBKM ['paBHCHTH, 3a CYET HCIHOJIB30BAHUSA TPYObl M3 BBICOKOIPOYHBIX
CUHTETUYECKUX MATEPUAIIOB, KOTOPAsl JOCTABIISETCS B CIIOKEHHOM BHUJI€ U Pa3BOPAYMBAETCS IPU HAKAUMBAHWUH Ia3a.



TonkocteHHble TopUpOBaHHBIE TPYOBI U3 JUCTOBOM CTajly BBIACPKUBAIOT OOJIbIIME HArpy3KH.
BMmecte ¢ Tem, a8 KOJbLEBOW Tpacchl ['paBucHTM HE O00S3aTEIBbHO HCHOJIB30BAThH
rohpupoBaHHbIE  KOHCTPYKIMHU. HeoOXoaumass  KECTKOCTh  TPacChI-TpyObl  CO3/JaeTcs
n30bITOYHBIM BHYyTpeHHHM maBicHueMm (0,1-0,05 bar). MarepmamoeMKocTh IMHEBMAaTHYECKOM
MyTEBOU CTPYKTYphl B 2 pa3a MEHbBIIE TPACChl HA OCHOBE TOQpUpPOBAHHON TPyObl. CHUKEHUE
MacChl BaXXHO Ha IIEPBOM OJTale€ CTPOUTEILCTBA Oa3bI-IIEHTPUPYTH COKPAIICHUH MacCChl
AJIEMEHTOB, JIOCTABJIsIEMBIX ¢ 3emMiu. B mocienyromiem, yactu I'paBucut OyayT MPOU3BOIUTHCS
U3 3aBO3HOTO CHIPbs, YTO JACIIEBJI€ B 5-7 pa3 IMpu HUCIOIb30BaHUM 3D-Tedatu U TEXHOJIOTHUU
noctaBku MoonTrap, a 3aTeM U3 METaJJIOB, U3BJIEKAEMBIX U3 MECTHBIX PECYPCOB.



JKusibie moysin ['paBUCUTH JBUXKYTCA CO CTAHIAPTHOM CKOPOCTHIO
aproTpancropta 100-120 km/u.
Barons! ['unepaymn — okosio 1200 km/4.
DTO TOXKE CYIIECTBEHHO BJIUSIET HA CTOUMOCTb.



OcHOBHBIC TaHHBIE

["abaputsl Barona — 3,38 x 3,38 x 8 m
Macca Barona — 2000 kr

Huametp nyrenpoBoaa — 4,77 M

Tonmuua crenku nyrenposoja — 0,1 MM

Marepuan myTenpoBoja — CTajlb JUCTOBAS
VY nenvHbIN pacxon ctanu — 12 kr/m. 1.
Hacpinb — 70 M. ky0./M. 1.

Ilena cramm — 3 moJmI./Kr

Tabauua 1. MNapameTtpbl N"YyHHOU 6a3bi-ueHTPUPYru.

Bemnunna CxopocTb Pagnyc | Jlnuna Macca
g BaroHoB (km/4) | (M) | Tpeka (M) | Tpeka (T)
1 100 80 500 6
1 120 115 723 8,7
1 141 159 1000 12
1 168 224 1400 16,8

Ta6nuua 2. MapameTpbl Ha3eMHOI LeHTpUdyru-putTHeca.

Bennuuna CkopocTb Pamguyc | Jlnuna Macca
g BaroHoB (km/4) | (M) | Tpeka (M) | Tpeka (T)
1,5 106 80 500 6
2 132 80 500 6
1,5 150 159 1000 12
2 187 159 1000 12




Ecnu paccunTath CTOMMOCTSD MoJieTa Ha JIyHy B 0OpaTHO OJTHOTO YeI0BEKa I10 YCIOBUSIM KOHTpakTa NASA
¢ Lockheed Martin (5 mepBbIX MOJIETOB), TO CPEAHSAS CTOMMOCTh cocTtaBUT 230 MIIH. JIOJJI. Ha OJHOIO
acTpoHaBTa. KOHTpakT ompenenseTr CTOMMOCTh Tpex Muccuil B $2,7 mupa. u emé nsyx — B $1,9 mup.

Bcero mnanupyercs goctaBuTh Ha JIyHy W BepHYTh oOpaTHO oT 24 1o 48 uenoBek. IIpu yBenuueHuun
O0e3omacHoOro mnpedbIBaHUsl Ha 0a3ze J0 MOJyTOpa — JIBYX JIET KOJUYECTBO IOJIETOB MOXXHO COKPATUTh B
HECKOJIBKO Pa3 ¢ COOTBETCTBYIOIINM IKOHOMHUUYECKUM 3P (PEKTOM.

[Tocne epBoit Beicagku B 2024 roay HOBbIE 3Kcnieauiuu K JIyHe OyIyT OoTOpaBiIAThCA IPUMEPHO OJIMH Pa3
B rog. PanHue muccun OyayT KpaTKOCPOUHBIMHM — Ha HEJAENIIO — JIBE, HO MO MEpPE pacIIMpEeHus Jiareps
MHUCCUU npeObiBaHusl Ha JIyHe OyIyT MpOJJICHBI 10 JIBYX MECSIEB JJIs JBYX YEIOBEK WIM A0 Mecsla JJis
yeThIpéXx. OcTanbHOE BpeMs JIyHHas 0a3za Oyaert mycrtas. TakuM oOpa3oM, YBEIMUCHHUE JIUTEILHOCTH BaXThl
4-x dyemoBek ¢ 1 wMecsuma g0 12-36 MecsieB MNpONOPHUMOHATIBLHO YBeIWYUBaeT 3()PEKTUBHOCTD
UCIIOJIb30BaHUA 0a3bl SKUIIAKEM.

B nepecuere Ha cytku cxema HACA (4 yen Ha 1 mec.) maer 7,67 MIIH. JIOJJI. — CTOUMOCTb OJTHOT'O JHS
npeObIBaHUS 1O TPAHCIIOPTHOM COCTaBIISAIONICH. BaxTta mpoAoKUTENLHOCTHIO 12-36 MecsleB CHHU3UT
CTOMMOCTb OJHOTO JHS OT 639 ThiCc. HOJUL./CYT. 10 213 ThIC. AOJII./CYT., TO €CTh SKOHOMUS Oosee 7 MIIH.
TIOJUI. 32 KOXKbIE CYTKHU.

Okcneaunus Ha Mapc TpeOyer A0 2,5 JeT «3aKI0UeHUs» B 3aMKHYTOM MPOCTPAHCTBE, MO3TOMY JBYX- U
TPEXTOJIMYHbIE BaXThl HA JIyHE MOTYT CUMTATh HOPMAIBLHBIMU 10 HPOJAOJLKUTEIIBHOCTH.



BuIBOABI

MenuuuHCKrEe W SKOHOMHYECKHE OOCTOSITEIBCTBA HACTOSTENbHO TPEOYIOT OTKa3a OT THUIOBBIX ILIAaHOB
JyHHOU 0a3bl 0€3 UCKYCCTBEHHOW IpaBUTAIIUH.

[1nanbl 0a3wl, IpeayCcMaTPUBAIOLINE JJIsI CO3/IaHUSI UICKYCCTBEHHOM IpaBUTAIlMU UCIIOIb30BaHUE LIEHTPUPyYT
C KOPOTKHUM pajiyCcoM, TaKXe JOKHBI ObITh OTKJIOHEHBI B MOJIb3y HEHTPUDYT C OOJBUIMM pPaguycoM U
OOJBIINM KUJBIM O0BEMOM, MO3BOJSIONIMM JIKUMAXY (PYHKIMOHUPOBATH 0€3 OrpaHUYCHHUI MOJIOKEHUS
TE€JIa U TTOJIBUKHOCTH.

baktepuanbHas onmacHOCTh TPEOyeT UCKIIOUUTh WJIM MUHUMU3UPOBATH B COCTABE KUJIbIX MOMEIIEHUIN 0a3bl
30HbI, B KOTOPBIX OTCYTCTBYET HCKYCCTBEHHAsi IpaBUTAlldsl W MOTOMY MOTYT IPOUCXOJUTH MyTaluu
MHUKPOOPraHU3MOB.

baza-nienTpudyra Ao/bKHaA UMETh pPE3epBUpOBaHUE. [[OMOTHUTENBHO K HEHTPUPYTe ¢ METATIUYECKUM
KopiycoM paauycom 115-224 m (c maccoit 9-17 T) He0OXOAUMO YCTaHOBUTH 1-2 pe3epBHBIC O0OJIETUCHHBIC
HEHTPpU(PYTU U3 KOMIIO3UIIMOHHBIX MaTepUaIoB paguycoM 80 M (C Maccoil 2 T) C yMEHBIIIEHHBIM JUAMETPOM
BAaroHoB U TpyOomnpoBoaa. Pe3epBHbie IEHTpUPyTru odecrneyaT HCKYCCTBEHHYIO TPABUTAIIMIO SKUITAXY 0a3bl
IpU PEMOHTHBIX paboTax HA OCHOBHOM IIEHTpUQYyTE.

HckiroueHne KOPOTKUX BaxT JJIMTEIbHOCTBIO OJIMH MECSI] U TIEPEeX0/l K BaXTaM OT OJIHOTO rojia 10 TPeX JeT
TpeOyeT palMoHaIU3aM1 TOCTAaBOK BOJIbI, KUCIOPOAa, MPOJAOBOILCTBUS U PACXOHBIX MATEPHAJIOB B IEJISIX
NPUMEHEHHUSI TEXHOJOTHH, MHOIOKPAaTHO COKpaIlaloIlUuX CTOMMOCTh IIOCTaBOK. TakWe TEXHOJIOTHU
UMEIOTCS, HampuMmep, TexHogorus MoonTrap, u Ha uX pa3BUTHE CIEAyeT HaNpPaBUTh HEOOXOIUMBbIC

pecypchl.
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