UNSEC 6n111 copmupoBaH errie B 2050 romy mo TeKyieMy 3eMHOMY KalleHAapio.

OTa HallMOHa/IbHas opraHu3alius Oblia HeoO6xoauMa, TOTOMY YTO JOKTOp YuH Pux 1 ero KoMaHza u3
Kutas pa3paboTanu KOCMUYECKH IBUTaTeNb, Ha3BaHHBIM Rih Space Drive (RSD). B aToM gBurarene
MCII0/Ib30BaJICS CILJIaB U3 PEOKO3eMeJIbHEIX 9JIEMEHTOB o7l Ha3BaHueM Rihlite, KOTOpEIN coyxun
OCHOBOM YCTPOMCTBA, UCIIOJIb3yEMOTO [JISI MUTAaHUS IIPUBOfa. XOTS OBUTATeIHN He paboTanu ObICcTpee
CBeTa, OHU COKPATHUJIA 3HAUUTENIbHYIO YaCTh BPEMEHH Ha IT0e3[KHK K OPYTUM IIJlaHeTaM B Halllei
COJIHEYHOM cHUcTeMe.

[TpuMepHO B 3TO XkKe BpeMs HEMeIlKKe YieHble YCOBEPIIeHCTBOBAM TO, YTO OHU Ha3Baju KJIeTKaMu
EG, koTophle 06eceynsiy Tydlllie KOMIaKTHbIE aKKYMYISITOPEl 9HEPTUH, KOTOpPhle KOTraa-Iu00 ObUIn
pa3paboTaHsl. B pe3ynbTaTe OBIO 3HAYUTEIBHO COKPALIEHO KOTMYECTBO KUIKOTO TOIIINBA, KOTOPOE
TpeOOoBaI0Ch It BEIPAOOTKH SHEPTUH ¥ IBUXKEHUS KOCMUYECKUX Kopabiied.

['pymnma MeTanmyproB u3 ABCTpaiuu Takxke pa3paboTaia MPOAYKT MO Ha3BaHUEM O3IUYyM. DTOT
MaTepHas OBUT TPOYHEee TUTaHa, fake KOTHa IIPOU3BOJUIICS B BUE€ OTHOCUTEIbHO TOHKUX JIUCTOB, U
OBLT IETKUM, KaK amoMuHuNA. O371uyM 061a/1a BEICOKOH CIIOCOOHOCTHIO K U3TYYEHUIO U TEIJIOBOMY
OTPaxKeHUIo ¥ OB CTIOCOOEH BHIEPKUBATH 9KCTPEMAJIbHO BHICOKOCKOPOCTHEIE YIAPHL.

[TpousBoacTBo O31uyMa OblI0 611aroM IJIst aBCTPAIMMCKON SKOHOMUKU. Brarogaps
MHOT'OYHCJIEHHBIM IPUMEHEeHHUSIM OH IT0Ib30BaJICS O0IBIIUM CIIPocoM. TOT (hakT, YTO BCe
Heo0XOMMEIE ITOJIE3HBIE KCKOTIaeMble MOXKHO OBIJIO MOOBIBATh B CTPAHE, @ METAJIJT BHITIJIABISIIN 1
dbopMupoBany nepen OTIPaBKoM, o6ecreyrnBal CTOIb Heo0OXoouMbIE paboyre MecTa.

Korpga nucTsl 0371uyMa ObUIM IIOKPHITH APYTHM aBCTPAIMMCKUM U300peTeHNeM, HallbIIseMbIM
KepaMH4YeCKHM MaTepuasioM Mo Ha3BaHueM Cermafix, oH umeanbHO IOOXOMUIT IjsT OOIIHMBKU
KocMHuuecKux Kopabyeit. O6paboTaHHBIN MaTepHas MOIXOMWII [IJIsS MHOTHUX OIPYTUX MPUMeHeHUH, Tae
ObLTH TPO0OJIEMEI C 9KCTPEeMaJIbHBIMU TeMIIePATypaMu U U3TyUYeHUEM.

Ipyras komaHna u3 HoBoit 3emanguu, KoTopas paboTana ¢ aBCTpaJuillaMu, CO37alia MaTepua Iof
Ha3BaHueM Oznglass. M3orHyThie meperopogku Oznglass IpeBpaTUINCh B 9KOJIOTUYECKHE KYTIOJia
IUIsST KOCMUYECKHUX Kopabiiel 1 MIaHeTapHBIX TOCEIeHUH.

[Tpu cnaboM 1 yMEPEHHOM YPOBHSIX OCBELIEHHOCTH OH Ka3aJiCd Ipo3payHEIM. Korma cBeToBoe
M3JTy4eHNEe YBEJIMYUBAJIOCh, OHO TEMHEJIO, OTpaXas JIUIIHUYN CBeT. Byay4n CIIpOeKTHPOBAaHHKIM KaK
MHOK€CTBO TOHKUX BHIITYKJIBIX CJIOEB, OH TaK¥Ke 0Tpakasl O0JIBIIMHCTBO OPYTUX HEXKeJTaTeIbHBIX
dbopM U3Ny4eHus.

CornHeyHBle TTaHENN U TeMI000MeHHbIe ITaHe u ObIM BCTPOEHE! B KOpITyca KOCMUYeCKUX Kopabiied.
OHY KCITONTb30BaIM BOTHYTHIM BapuaHT Oznglass, KOTOPHIH OTpaXKall CBET U TEIJIO B TaHE !, YTOOH
npeo0pa30BaTh UX B 9JIEKTPUYECTBO. TeM He MeHee, 3Ta KOHCTPYKLUS BCe ke OII0KupoBaa
n30bITOYHOE U3TTyUeHNe, BPEIHOE MAJIS YeIoBeKa.

[TaHenu moamepKKUBaNy HamoHeHUe 6aHKOB ssueek GE, korma Kopabu MOTTIH TIOTJIONIATh
ColHeuyHoe u3nydeHue. CoMHeUHEE ITapyca TaKkKe MOTH ObITh pPa3BEPHYTH, KOT#a Kopabiib
BpAIIlaJICs BOKPYT IIJIAHET B MPefiefiaX JOCITraeMOCTH COJIHIIA.

BeposiTHO, HauboJiee 3HAUUTEILHLIM JOCTUKEHUEM [JIs 9KuMaxka Obutn yecrpoiictBa GIC (Gravity and
Inertia Compensators), co3maHHbIe TPYNIION aMepUKaHCKUX Y4eHBIX. CUCTEMBI YIIPaBIsAINCh
KOMITbIOTEPOM, UTOOBI pearupoBaTh Ha CHUJIB, IeMCTBYIOIIMe Ha BHYyTPEHHNUE 000JI0YKU
TPAHCIIOPTEPOB MM KOCMUYECKUX KopabJieil, a TakXke B 3MaHUSX U APYTUX TPAHCIIOPTHAIX
Cpe[CTBax, UCIOJIb3yeMbIX 3a IpefeiaMu 3eMJIU.



Bbnoku GIC obecrnieunBaiOT YCTOMYUBYIO HUCXOSIIYIO CUIY CTaHOapTHOTO 1¢, HE3aBUCKUMO OT TOTO, B
KaKyI0 CTOPOHY o0pallleH TPAHCIIOPTep UJIM KOCMUYECKUM KOPabilb UITH C KAKOM CKOPOCTHIO OH
oBuxkeTcs. OpHako cucteMa GIC uMmena orpaHU4YeHUs, €CIIM U3MEHEHNEe CHUJIB TSIXKECTH WX UHEPLIUU
OBIJIO OYEeHDb BHE3AITHLIM MJIM OHU CHJILHO KOJIe0asItCh.

TpaHcIopTepsl, MATTIH U HeOOJbIIINEe 3Be3M0IETH UMETIH 10 KpaliHel Mepe [0 OQHOMY T'TaBHOMY
nBUTaTenNo Puxa Ha KaxkOgoM KoHIle. iM He HYy>KHO ObIJIO IepeBOPadYMBaThCS B IPOCTPAHCTBE OIS
3aMe[IIeHus], eCJIM TOJIBKO ITPUBOM Ha 3TOM KOHIIE He OBII MOBPeXOeH. Y HUX TakKxkKe ObII0 YeTHIpe
HeOOTbIINX NOHHBIX IPUBOIa, CMEIEHHHIX Ha IeBIHOCTO I'PAyCOB APYT K APYTY B CTOPOHY KaXKOOT0
KOHIIa. KOHYCH Ha MOHHBIX IBUTATEJISX ITOBOPAYMBAIIUCH OjIst 00ecleyeHruss MAaHEBPEHHOCTH U
KOPPEKIIUU Kypca.

OK30THYeCKUM reHepaTop 3amuThl oT YacTuil (EP shield) 6sin paspaboran Uupuei. [Hlut
obecreyrBas 3alUTy 0T KOCMUYECKOH IbIJIA U MTPeIMEeTOB MeHbIe 6acKeTO0IbHOT0 Ms4a, KOTaa
Kopaliy IBUTANKUCH C OOJIBIIIEH CKOPOCTHIO.

B 2065 roay npou3soiuia nojiiHasa KoJoHU3anus JIyHel. AMepruKaHLH Ilepefesianyd KOMIEHCAaTOPEL,
YTOOBI UX MOZKHO OBIZIO Pa3MECTUTh B HaCEJIEHHBIX IYHKTAaX U JaXke B TPAHCIOPTHHIX cpefcTBaX. OHU
00ecCIeyrBaloT JOCTAaTOYHYIO CULY, KOTOpas OLIyIaeTCs BO BCeX CMHIC/IaX TakK ke, KaK 3eMHas
TpaBUTAIMS, ¥ TIO3BOMISAIOT IPABUIBHO (PYHKIIMOHUPOBATH TETTY.

B TeueHue ciuemyooumx OecsaTy jeT Ha JIyHe OBIJI0 HaleHO IOCTATOYHO PECYPCOB IJISl TOCTPOUKHU
TePBBIX Kopabyel [Jisi uccaeoBaHus OalbHEr0 KOCMOCa U OPOUTANTbHEIX CTHIKOBOUHBIX CTAHITUN. ITH
Kopabiu He ObITM IIpegHAa3HaYeHH [AJIs BXxoma B atMocdepy. Bomee kpymnHeie cyna ¥ OOJIBITMHCTBO
TpaHCHOPTePOB, mpuinBapToBaHHbEIX K UNSEC, yrpaBisiim KOCMUYEeCKOU CTaHIued APDMCTPOHT.

B TeueHnue 3TOrO NMepuofa pacIIupeHus nanbHelmue skcnepuMeHTH ¢ Rih, [IpaiiBc 00HapyXUH,
yT0o OaTapes U3 YETHIPEX AUCKOB MOXKET YBEIUYUTH CKOPOCTh Kopabns 1o 0,4c (cBeTOBas CKOPOCTL),
HO T0TPe60BaNIOCh HECKOJIBKO HEJeTIhb, YTOOHI TOJTYYUTh 9Ty CKOPOCTD, ¥ CTOJIBKO K€, YTOOBI
BEPHYTHCS U3 HEE. .

B 2075 rogy mpou3oIio 3KCTpaopauHapHoe coOriTre. Kopabib «JKcnenunus 7» ¢ 9KUIaxeM 13
IBEHAOIaTH YeJI0BEK TOJIbKO YTO IIPOBEJ TPU Mecsna, uccnenys I[Inyrod. OHM Bo3Bpalllaauch Ha
JIyny. CkopocTtb Kopabnsa coctasnsgna 0,01 rpagyca, ¥ OH mIesl TOYHO 10 uHepuuu. OHU IIJTaHNPOBaIN
Oonee MeJIeHHOE ITyTeIIeCTBYE, IPUMEPHO Ha TPU HelleNlH, TOCKOJIbKY COOUpaIiCch HEKOTOPOe
BpeMs OTCJIeXKUBaTh aCTEPOUL.

OHM JOMKHBI OBITTM OTKJTIOYUTD 3aIHUM MOCT ¥ Ha4yaTh 3aMefnenue. Muxenep [loHanba BpayH
IIPOBOMMII TIJIAHOBBIE TPOGUIAKTUYECKIE ITPOBEPKH (OPO-UOHHBIX TPHUBONOB. OH 0YeHb creluia. EMy
0110 00€1I[aHO HECKOIPKO BHEKJTACCHBIX MEPOIIPUSITAN C TOPSYUM IITYPMaHOM.

OH HempegHAMEPEHHO 3aIyCTUIT TPoLeaypPy 00XoMa, KOTOpas aKTUBHPOBAJIa YeTHIpe MepeqHux
WOHHHIX PUBOJIA IS MATUCEKYHIHOM MOTHOM MOIIHOCTH. KOoTma mpuBOIE aKTUBUPOBAIIHCH
OOHOBPEMEHHO, OHM YKa3hIBa/IM Ha IIeHTPaIbHYIO TOYKY 9KpaHa EP. BHe3anHast o6paTHas Tara
3aCTaBWIIa TIABHBIM MPUBOJ YBEIMYUTHCS, YTOOB KOMIIEHCUPOBAThH U MOAEPKUBATbH CKOPOCTD,
YCTaHOBJIEHHYIO KOMITLIOTEPaMHU.

9To nponBHUHYJIO KOpabiib 4epe3 CO3MaHHYI0 MaJIeHbKYIO YePBOTOUMHY. JKUIIaXK IT0YYBCTBOBAJ, KaK
Kopabb B3nporuyn. KomnencaTopaM noTpe6oBanoch HECKOIBKO CEKYH, IPeXk/e YeM OHU CMOTJIN
IIPaBUJIBHO OTpearupoBath. I'paBuTaius Kopabius cuabHO Kojlebanach 13-3a BHE3AHEIX U3MEeHEeHUN
CKOPOCTY U U3MEHUBIINXCS T'PABUTALMOHHEIX 9DPEKTOB.

Ixunax ObII non6pomeH, KOrga OHHU IIOYYBCTBOBaJI COKPYH.II/ITGJ'IBHBII;I, a 3aTeM MOJIHMEHOCHEIA



abdexT. Tpoe 4IeHOB 5KUNaXKa NOMyYUIIU IIepeIOMbI KOCTeH, BCe OCTalIbHbIe ONy4YuIn
MHOXXECTBEHHEBIE TIOPE3bl U CUHSIKY, HECKOJIPKO YeJI0BEeK IIOTepsAiu co3HaHue. Korga mrypmas
OIIPaBUJICS [OCTATOYHO, YTOOH! IIPOBEPUTH NOJI0KEHKEe Kopabiist, OH 00HapyKuUJI, YTO OHU IIPOJIETeN’
MUMO JIyHEL.

K cuacThio, 0HU He ObLIX HalleJIeHBl Ha COJIHIIE MM YTO-TO elle. Ha CBOel CKOPOCTY OHU He CMOTJIN
OBl pa3BEPHYTHCS MM 3aMeJIUTh OBUKEHNEe JOCTATOYHO, YTOOHI IIPOMYCTUTD NpensiTcTBre. KanuTtan
HeMe[JIEHHO ITpUKa3aJjl IepeKphITh 3agHui MocT Pu. TpeboBanach IoHas IPOBepPKa CUCTEME, U 00
ournOKe MHKeHepa CTajlo U3BeCTHO. KanuTaH mprKasai 0ojiee CIIOKOWHBIM 00pa30oM BEPHYTHCS Ha
Jlyny.

B pesynbTaTe paccienoBaHus Ha 3eMye OBUIO YCTAHOBJIEHO, YTO KOpPalbiIb «IPHITHYI» ¢ IIIyToHa Ha
Jlyny. Ins miomeyt Ha Kopabe ¥ [Jis TeX, KTO HaXOOUTCS Ha 3eMJie, IPOLIA BCETO Iapa CEKYHT,
KOTZla Kopa6iib ynan yepe3 TyHHeIb B KOCMOCE, a 3aTeM CHOBA IIOSIBUJICS Ha OPYTOM KOHIIE.

HYTGLHGCTBI/IG B Ipyrue COJIHEYHbIe CUCTEMEI B OJHOYAChE CTAJIO PEAJIbHOCTEIO.

3Be3porneT Kinacca «HMccrnenoBatens», «PopTyHa», HAIPaBILJICS K 3Be30HOU cucTteMe [lenbTa
[TaBOHmUC.

IenbTa HAXOOUTCS IPUMEPHO B OBAIIIATH CBETOBBIX rofax oT 3emiu. B 2047 romy 651710 00HAPYXKEHO,
YTO Y HET0, BO3MOXKHO, IISTh IJIaHeT. [0 TOro BpeMeH! Ha Hero B OCHOBHOM He o6palllaiy BHUMaHHUS,
IIOCKOJIBKY CYIIeCTBOBanu 0ojiee OM13KKe 3Be3qHbIE CUCTEMBI, KOTOPhIE MOXKHO OBIJIO MCCIEN0BATD C
TIOMOIITbI0 UMEIOIINXCS ¥ HUX TEXHOJIOTUH.

Conuue [enbTh [TaBoOHUCA cTapIne 3eMyy, HO HEMHOTO O0JbIlle ¥ UMEeT TaKylo XKe SPKOCTh, YTO U
Hame ConHie. JItogu cuuTanu, 9YTo MIaHETOUA, UAEHTU(GUUUPOBaHHBY B 2048 rofy 1 mONIy4YUBIINI
Ha3BaHUe [lenbTa3, HAXOOUTCS Ha 3eMHOU opOuTe. OH MOXKET MOAEePKUBAThL YTIEPOAHYIO KHU3Hb,
KaK MEHI ee 3HaeM.

B tekymeMm nytemecTBuu ®opTyHe noTpeOyeTCS NIPUMEPHO YEeTHIpe HefemH, YTOOb pa30THATLCS 00
0,4c, HE00X0OMMOY IJ1s1 IePBOTO NIPHIXKKA Ha YeThIpe CBETOBBIX rofa. OHU y3HANU, YTO CKOPOCTh
KOpa0JIsi, KOTHa OH IPHITHET, OyIeT oIpefessiTh BpeMs U PacCTOsSIHUe, IPOIIeHHOe, Kora Kopabib
IIPOXOJUT II0 CO3JaHHOMY BapII-TyHHEIIO.

Il 3aBepIIeHus Kaxkgoro U3 3TUX OOJIBIINX IIPHIKKOB IIOTPe6yeTCss IPUMEPHO YeTHIPe MUHYTHI
OTHOCHUTEJIbHOTO BPeMEeHH. 3aTeM MeXIy MpPblKKaMu OBITIO BhIIeeHo 24 KopabelbHBIX Yaca. ITO
ObLI0 [J1st KapTorpadoB ¥ aCTPOHOMOB, YTOOBI 3aHOBO ITOCTPOUTD 3BE3[HYIO CUCTeMy [lenbTa
[TaBOHUC.

B KOHIIe KOHIIOB, KOT{Ia OHU BCILITBIIU TI0CJIe TIePBOTO MPBIKKA, WX TJla3a YBUAETH OBI, YTO 3BE3[EI
TEIePh PACIIONOXKEHEl TaM, Iie OHK ObI MOSTBUIMCH Yepe3 YeThIpe rofa, eciy Obl BH ObITH Ha 3eMIe.
BrIs1o GBI TAK 2K€ CTPAHHO, eCyiy OBl OHM 3aMHIIISIA BEPHYThCS. [IepBoHaYaIbHO OHH BOCIIPUHUMAIIN
cBeT CoJHIIA KaK IIPOUCXOISAIINH IBaALATh €T Ha3a/. Brl OB Bcerma IpHITalIy B OyOyllee, Jaxe
ecnu OBl BUOEITH MTPOILJIOoe.

[Tocye 3TOTO HaBUTATOPHI MOTYT CKOPPEKTUPOBATh KYpC NEPeN CIeAyIOUUM IPIKKOM. OHU
IIPHITa/IN, T0Ka He 0Ka3aJiuCh B YETHIPEX CBETOBBIX rOJax OT MecTa Ha3HaueHus. 3aTeM Kopalib
Haydan Obl 3aMe[IAThCS 10 60lee MaHEBPEHHOM U OpOUTaIbHOM cCKopocTH. 3aTeM PopTyHa
COBepIIajga MUKPOIPHIKKY B CHCTEMY B 3aBUCHMOCTH OT TOT'0, KAK¥e IJIaHETH ¥ aHOMAJIUU OHU
00HapyKHUIIH.

YueHbIe IOICYUTAIIH, YTO 3TO 3aMMET elre OeCATh-IIITHAAIATh HelleNb, TPeXae YeM OHU B KOHEYHOM



UTOTe OKaXyTcs Ha opOuTe BOKpyT Henbrald. Kopabnb Takke 6ymeT cOpackiBaTh HABUTALIMOHHEIE
MasiKi Ha BXOfe ¥ BhIXOfe, YTOOR IIOMOYE C 0OpaTHOM HaBuramuen. Ha 6onee mpsiMmyio oOpaTHYIO
110e31KY ObLJIO BHIIEJIEHO BOCEMb Heleb.

Hab6momenue u uccnenoBanue Jlenbral u MOOBX APYTUX HeOECHBIX TeJ, KOTOPEIe OHU 0OHAPYKUIIH,
OTHUMYT BCe OCTaJIbHOE BPeMs B ITyTH. YUeHbIe Hales/INCh COBEPIIUTh HECKOJIBKO MMocamoK. OHu
BO3BEOYT KYII0J CPedbl 00MTaHUsI, KOTOPHIM V¥ HUX OBLI B TPIOME, YTOOHI MCIIOIb30BATh €T0 B KaUeCTBE
0a3bl HA CAaMOM TOCTEIIPUUMHOM IIJITAHETOHE, KOTOPHIA OHU HAIIIIH.

VX 0CHOBHO¥U I1e71b10 OBLII0 HAWTH FOCTENIPUUMHYI0 HeoOUTaeMyo IIJIaHeTy, KOTOPYI0 3eMJIst Morjia Obl
MCII0NIb30BaTh B KauecTBe noceneHusi. Ecnu noe3nka obepHeTcs Heynadel, OopTyHa MOXKeT
BEPHYTLCSA Ha 3eMJII0 paHbllle, 4YeM depe3 [Ba rofa. [Ipo06ieMsl 3aKiiiodanach B TOM, YTO Ha IIJIaHETe
Moria ObITh SHOBUTAs aTMOCcdepa, TpaBUTalMs Oblla CIIUIIKOM 3KCTpeMalbHOM (Tu00 BEICOKOI, 60
HUZKe IOMyCTUMOM) UJTH, OHa yXKe Oblja HacelleHa Pa3yMHOM KU3HBIO.

HpI/IMepHO KaX[bie TPU MeCAdlla OHU OTIIPABIIAIIA OPOH, COOOIIAIONIHN 0 CBOMX HAXOJKaX.
B 3BE€30HYIO CUCTEMY Ienbta [TaBoHUC 6YJIeT OTIIPABJIEHO POBHO CTO YEJIOBEK.

[Tepconan Ha 60pTy «POPTYHBEI» COCTOSN U3 MATUAECATH AT MYXKYUH U COPOKA MATH XKeHIUH. OHA
OBUIM CTPYIIIMPOBAHH KakK IITYPMOBOU, UHKEHEPHBIA, apMENCKUY, BCTIOMOTaTe/IbHBIN 1 HayIHBIN
OTHENHL. Y Kaxkou rPynnsl ObUIM CBOM LIBETa U TUTED.
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