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B cOopHEKe padOT pa3HBIX MEpUOIOB B paMKaX KOHICHIIMN YHUBEPCATLHOTO
9BOJIIOIIMOHU3MA PACCMATPUBAIOTCS KaK MPAKTUYECKUE TEXHUYECKUE TTPOEKTHI
OCBOEHHSI KOCMOCa Ha OMKAMIIYIO TIEPCIIEKTUBY, TaK M BO3MOKHBIC BAPUAHTHI
NEeATETbHOCTU TUITOTETUYECKUX BHICOKOPA3BUTHIX KOCMUYECKUX LIMBUIU3ALIMM.
JliobGas Tekyimas Wiy NepcrieKTUBHAS Tie/ieHanpaBieHHAs NHKeHepHas]
NeATeIbHOCTh, HaunHasi oT MouckoBbix HWMOKP 1 3akaHuMBasi rurnoTeTuyeckon
KOCMOJIOTUUECKON MHKEHepUeH, ITPE/ICTaBIseTCsl KaK «eCTECTBEHHOE» SIBJIEHUE
B U3BecTHON Bcenennoi. [IpencraBieHHble B KHUTE MaTepraibl MOTYT OBITh
VHTEPECHBI KAK CIIENUAIUCTAM, TaK U 3aUHTEPECOBAHHBIM SHTY3UACTAM.
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Coaep:xanue

YHuBepcasbHbI SBOIIOLMOHU3M M NIEPCIEKTUBBI OCBOEHUSI KOCMOCa
I. YHuBepcanbHbIi 9BOMIOLMOHU3M U «UHKUHUPUHT MUPOB»
«VIHXMHUPUHT MUPOB»: co31aBaeMoe OyayIiee
KoHel o3HakoMUTENIBHOTO (hparMeHTa.

[c<BENEEN V)]
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VHuBepCaJbHBIN 3BOJIIOIMOHU3M U
MEePCIHEeKTUBbI 0CBOEHUS KOCMOCA

Hogocenbiien J1.A.

Hoceswaemces ¢ 01a200apHOCMBIO 8LIOAIOUWUMCS MBICAUMEASAM, YULEOWUM U3 JHCU3HU 8
oeckoneunocmo 6 2019 200y:

Akony Ilozocosuuy Ha3zapemsany, dunocogy, ncuxonoey, meopemuxy YHusepcarvHoil
380ar0uuu u gvloarouemycs nonyasapuzamopy, u Huxonraro Ceménosuuy Kapoawésy, acmpo-
HOMY, acmpou3uKy, meopemuKy KOCMUUeCKUX UueUNU3AUUIL.

BBenenue

B Hacrosmielr kaure coOpaHbsl padOTHI aBTOpa 3a HECKOJIbKO MOCNIEIHUX JIEeT, MOCBSIIEHHbIS
TeM WM WHBIM acleKTaM OCBOEHHUsI KOocMoca. PaccMaTpuBaloTCs Kak MpPaKTUYECKUE TeXHUYEeCKHe
MIPOEKTHI Ha OJIVKANIITYIO IEPCIIEKTUBY, TaK M BOBMOKHBIC BAPHAHTHI ICATEIBHOCTU TUTIOTETHYECKUX
BBICOKOPA3BUTHIX KOCMUYECKHX 1IMBUIM3ALINN.

ABTOp SIBJISIETCS TIOC/IEIOBATENIEM KOHIETIIIUN YHUBEPCATBHOTO SBOTIOIMOHU3MA (CHHOHUMBI
— Meraucropus, Big History), B paMKax KOTOPOro KOCMOJIOTMYECKHe, J0OMONIOornueckue (hu3mKo-
XUMUYECKUe, OUOIOTMYECKUE U KYJIBTYPHO-TEXHOJIOTUYECKHE TIPOLIECCHI, paCCMaTpPUBaEMble COOT-
BETCTBYIOLIMMU MPO(HIBHBIMUA AUCHUILIMHAMY, SIBJISIOTCS 3aKOHOMEPHBIMU U TOCJIEJOBATEIbHO
YCIIOKHSIONIMMUCS STallaMU €/IMHOTO 3BOJIIOLIMOHHOIO Tpoliecca. B atoMm ciiyuyae nmobast Tekyias
WM TIePCTIeKTUBHAS 1IeJIeHapaB/ieHHAsi MHKeHEpHasl IesITeJIbHOCTh, HAUMHAS OT KOHKPETHBIX MOUC-
koBbix HUOKP ¢ orpanrueHHBIM OIOKETOM M 3aKaHUMBAs TMIIOTETUYECKON acTPOMHKEHEPUEH U
KOCMOJIOTUYECKON MHKEHEpUEH, SIBIISIETCS] «eCTECTBEHHBIM» SIBJIEHUEM, CTOJIb K€ 3aKOHOMEPHBIM
11l U3BeCTHOU BceneHHol (M, BO3MOXKHO, B MEPCIEKTUBE BIMSIONIMM Ha COCTOsIHME Apyrux Bce-
JeHHbIX MynbTHBEpca), Kak U Mpovre HaOIo1aeMble sIBICHMUS.

Marepuaitel, mpe/icTaBlIeHHbIE B KHUTE, CTPYIIIIMPOBaHbI B Tpex vyacTsax. [lepBas yacTb MocBs-
IeHa OOLIMM BOIPOCaM YHHUBEPCAJILHOW 3BOJIOIMU C YYETOM BIMSHUS COBPEMEHHOUN TEeXHOJIO-
TMYECKON IUBWIN3AIMU B €€ TEeKyILeM COCTOSIHUM U B MepcriekTvBe. Bo BTOpol yacTu coOpaHsbl
MaTepuabl, OCBSIIEHHbIE KOHKPETHBIM MEPCIIEKTUBHBIM MTPOEKTAM Pa3HOM CTETIeHU AeTalu3alii,
MIpe/CTaBJIeHHbIE PaHee B )KYPHAJIbHBIX MyOMUKAIMAX UK Te3ucax KoHpepeHimid. [To psaay u3 Hux
B HaCTosIIIlee BpeMsl BefIeTCs1 00CyKIeHHe BOSMOKHOW peasin3anuu. B TpeTbeil YacTu npeacTaBiieHbl
3aMETKH ¥ KOMMEHTApHH 110 00CYX)JaEMbIM U CMEXHBIM BOIIPOCAM, ITPEUMYIIECTBEHHO B JJICKTPOH-
HBIX pecypcax.

Bosnbinas yacte MaTepualioB MpecTaBieHa B TOM BHJIE, B KAKOM OHH paHee ObUTH OITyOIUKO-
BaHbl VIV TIOATOTOBJICHBI [UIsI TyOJMKAIIMK, C HEOOJIBITMMY TEXHUYECKUMU TipaBKamu. KomMeHTa-
pUM K HUM TI0 COBPEMEHHOMY COCTOSIHUIO BOITPOCOB BBIJICJICHBI B TEKCTE CKOOKaMU, KYPCHBOM HLJTH
BCTAaBJIEHBI I10CJIE OCHOBHOT'O TEKCTa ¢ momeTkoi P.S. Marepuasel, paHee onmyOIMKOBaHHbIE B aHTJIO-
SI3BIYHBIX U3JIAHUSIX, TIPE/ICTABJIEHBl HA PYCCKOM SI3bIKE B MCXOJHOU aBTOPCKOM BEPCUU.

[IpencrapneHHble B KHUTE MaTepHasibl MOT'YT ObITh MHTEPECHBI KaK CHEIMAINCTaM, TaK U 3a1H-
TepecoBaHHBIM SHTYy3HacTaM. OHU UMEIOT Pa3JIMUHbIA YPOBEHb CJIOKHOCTH U JIETAIN3AIMH, TIO OOJTb-
11ei 4YacTh He3aBUCUMBI M JOCTYITHBI AJIs1 YTEHUSI U BOCOPUATHSA B JTIOOO0M MOCIE0BATEILHOCTH.

B 3akmmouenue xotenoch Obl ¢ OMpeaesIeHHbIM ONTUMU3MOM OTMETUTh HapacTaHue MHTepeca
K BOIIpOcam, 0OCYXJIaeMbIM B KHUTE, B IOCJIEAHNE Tofpbl. Ps TeM, KOTopble TIpy MyOIUKaIMU pac-
CMAaTPHUBAJIMCh KaK MapruHaJIbHBIC ¥ HE NMPHBJIEKAIM BHUMAHUSI, CETOMHS aKTHBHO 0OCYXIAIOTCS B
HE3aBUCUMOM TOCTAHOBKE JPYIMX aBTOPOB. DTO MO3BOJISIET HAJEATHCS HE TOJIBKO HA COXPAaHEHHE U
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TMIOBBIIIIEHNE UHTEpeca K OOIIMM BOIIPOCAM BIIMSTHHS YEJIOBEUECKOM JesITeIbHOCTH, HO U Ha CKOpEeH-
IIyI0 pean3alrio KOHKPETHBIX MPOEKTOB, ONMMCAHHBIX B KHUTE, UJIA UX aHAJIOTOB.

ABTOp 3apaHee OarogapuT yMTaTesel 3a Jodoe 00CYKICHUE W Pa3BUTHE TPEICTABICHHBIX
uieit, 1 moOble BOSMOXHBIE AEHCTBHS M0 MX MPAKTUUYECKOW pean3aliyy.
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I. YHuBepcaibHbBIN 3BOJIOINMOHA3M U «<MHKUHUPHUHT MHAPOB>»

«HKVHIPHHT MHPOB»: CO3/IaBaeMoe Oyayiiee

1. Tekymee cocrosinne: «<HekoM¢opTHasi» BcesieHHas

Jl71s1 Hauana, mpuaeTcst KOHCTaTUPOBATh He OYeHb OOHa IekUBatoIui (hakT: BeeneHHast, B KOTo-
PO¥ MBI JKMBEM, Ha PEAKOCTb MaJIO MOAXOMUT JUIsl pa3yMHOM KU3HU. DTOT pakT oTmeua eie Kapn
Caran B «MaJieHbKO# ToTyOO0# TOuKe» [1]. Bosblast yacte GapruOHHON MaTepry COCpPe0TOYeHA B
3Be3/1ax, ¥ OOJIbINAs YaCTh STUX 3BE3/I CIIMIIIKOM ropsiya ¥ HecTaOMITbHA, YTOOBI TIOIIEPXKUBATH CYIIIE-
CTBOBaHUE XOTsI Obl KAKMX-TO CJIOKHBIX (hopM opraHuzaiuu Marepuu. Ocrasiieecs: XOIOJHOe Bellle-
CTBO B 3HAYMTEILHON YacTH CKOHIIEHTPUPOBAHO B IuiaHeTax. Ho cpenu Gosee ThicSuM JOCTOBEPHO
WACHTU(PULIMPOBAHHBIX IK30IUIaHET (Jocmamouro koncepsamugtvle Oantvle 2017 2. 1o cocmosmuto
Ha 17 mas 2019 200a, docmosepHo noomeepoicoeHo cyutecmeosarue oonee 4069 sxzonnanem (Jean
Schneider. The Extrasolar Planet Encyclopaedia — Catalog Listing. http://exoplanet.eu/catalog/)), a
TaKke TUIaHeT U CyTHUKOB COJTHEYHOU CHCTeMbl, K HACTOSIILIEMY BpPeMEHM IOKa He W3BECTHO HU
OJIHOM TJIAHEeThI, 32 UCKJIIOUYEeHHeM 3eMJIM, IPUrogHON sl pa3BUTHS LIMBWIM3aLUMU. bonee Toro,
MAaJIOTIPUTOIHA JJIs1 KU3HU JIIOfIeN ¥ 3HAYMTENIbHASI YaCTh MMOBEPXHOCTU 3eMJTH — OKEaHbl, ITYCThIHHU,
ropusle 1enu Boie 5000 M u nonsapHele manky. [lognepxanue pasyMHON )KU3HU Ha 3eMJIE B HACTO-
sfee BpeMsi, 1 0COOEHHO B IMPOIILJIOM, MPECTABIISIIO COO0M MPodeMy, U ee COXpaHEeHHe U JTalTb-
Helllliee pa3BUTHE A0 CUX MOp He rapaHTupoBaHo. [Toka ecTh Bce OCHOBaHUS MPEAToaraTh, 4To pac-
CTosIHUSI Mexk 1y kocMuueckumu nuBmin3auusvu (KL) B u3BectHoit HaM BceneHHol gocTaTouHO
BesMKU. OJTHAKO UCTIONb30BAHUE MPOCTEUIIINX U TEXHUYECKU PEau3yeMbIX CPEACTB, TAKUX, KaK COJI-
HEUHBIN TIapyc W ero MoauuKaIuy, Mo3BoJIsieT B OTAAJIEHHOM OyayIleM, NPy HAJIMYUU BpEeMEHU
Y JIOCTATOYHON MOTHUBAIMU, KaPAMHAIBHBIM 00pa30M M3MEHWTh TaHHYIO CUTYAIMIO — [0 KpaiHen
Mepe, B paMKax Haiei ['anakTHKU ¥ MeCTHOTO CKOTUIEHUSI TaTaKTHK.

Ncrounukun napopmanum K yactu 1:

1. Sagan Carl. Pale Blue Dot: A Vision of the Human Future in Space. — 1st. — New York:
Random House, 1994.

2. «KaTaaus3»: pacpocTpaHeHHe KU3HI

[Tpocreiiiiee pernieHye, TOCTYIHOE MPH yKe JOCTUTHYTOM WM JOCTHKMMOM B OmiKaiiieM
Oy/yllieM YpOBHE TEXHOJIOTMYECKOTO pa3BUTHS — 3HAUUTEIbHOE YBEJTMUYEHHE BEPOSITHOCTH MOsIBIIe-
HUS1 OMOJIOTUYECKOM )KU3HU B OJIMIKANIIIEM TaTaK THUECKOM TMPOCTpaHCcTBe. POPMaITBHO 3TO COOTBET-
CTBYET UCKYCCTBEHHOU KOPPEKIIMK BEPOSTHOCTU CYIIECTBOBAHUS TEXHONOTMYECKU Pa3BUTHIX ITUBU-
JU3alui, onpeaessieMoi U3BECTHBIM ypaBHeHueM Jlpefika:

N=R*xf,xnexfjxf; x fc x L,

rae N — konmuvectBo KL, rOTOBBIX BCTYMUTh B KOHTAKT;

R* — xonnyecTBO 3BE3/1, 00pa3yIOIIMXCS B O] B HAIlleH TAJIAKTHKE;

fp, — nonsa 38E371, 0OMANAIOMIKX [LIAHETAMM;

Ne — CPeIHEE KOJIMYECTBO IUIAHET (M CIyTHUKOB) C MOAXOISIIUMHU YCJIOBUSIMU U151 3aPOsKACHUS
UMBWIM3ALUH;

f] — BEpOSITHOCTb 3apOkKIEHUS KU3HU HA TUIAHETe C MOAXOAAIIMMU YCJIOBUSIMU;

fi — BepOsATHOCTh BOHMKHOBEHHUSI pa3yMHbIX (DOpPM KM3HU HA IJIAHETe, HA KOTOPOH ecTb
KU3Hb;

f. — OTHOIIIEHWE KOMMYECTBa IIAHET, pa3yMHbIe KUTETU KOTOPBIX CIIOCOOHBI K KOHTaKTy M
UIIYT €ro, K KOJIMYECTBY IJIAHET, Ha KOTOPBIX €CTh pa3yMHasl )KU3Hb;

L — BpeMs :KM3HU TEXHOJOTMYECKOUN MBUIIN3ALIUHY,
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3a CYET HEMOCPECTBEHHOTO yBeJIMYeHus BenunHbl ] u onocpenosanHo — f u f.

OpHUM U3 BapuaHTOB MOXKeT ObITh MPoeKT «Kartamm3» — oOIIeCTBeHHBIN MPOEKT B 00JIaCTH
OCBOEHMSI KOCMUYECKOTO MTPOCTPAHCTBA, C HEOT PAHUYEHHOW TPOAOKUTEILHOCTHIO.

Lenb Takoro mpoeKkTa — co31aHue O1aronpusTHBIX YCJIOBHIA JUIs1 pa3BUTHsL pa3yMHOU OHOJIOTU-
YeCKOM JKU3HU B U3BECTHOU YacTh [‘aJIakKTUKHU, B TOM YHUCIE C yI€TOM BOZMOXKHOCTH €€ UCUE3HOBEHU S
Ha 3emie U B COJTHEUHOH CUCTEME, C MUHUMAJIbHBIMU 3aTpaTaMu M UCIOJIb30BaHUEM AOCTYIHBIX U
peanu3yemMbIX B OnrpkaiieM OyayleM TeXHOJIOTHIA M TEXHUYECKUX PEIeHH.

Peanuzanus mpoekta BKJIIOUAET [1Ba MOCIEI0BATENbHbBIX Tama, MepPBbIid U3 KOTOPHIX SIBIISIETCS
00s13aTEJIbHBIM, BTOPOI — JKEJIATEJIbHBIM.

IlepBeiit aTan npoekra — cozganue ®Pnora KuzHu.

OH npeanonaraer OTIPaBKy K U3BECTHBIM CTAOMIIBHBIM 3B€3]JaM C IIPOTOIIAHETHBIMU JUCKAMU
¢nota aBromMaTHUecKkux anmaparoB — «CesiTeneii», MpeaCcTaBIIIONUX COO0M MPOCTEUITIe HU3KOCKO-
POCTHBIE COJTHEYHBIE NAPYCHUKU C BBICOKMM PECYPCOM KOHCTPYKLMH. «CesaTenu» SBISI0TCS HOCH-
TeJSIMU KaTaJu3aTOPOB OPraHUYeCcKOro cuHTe3a 06a30BbIXx KommnoHeHToB (ocHoBanui) PHK u JJHK
U3 BEIIECTBA Ia30BOT0 MPOTOIJIAHETHOTO JHCKA. B nanbHeleM Ha MOBEPXHOCTU KaTaau3aTopa U3
KOMITOHEHTOB OCYILIECTBIIsIETCs1 camoripor3BosibHbI cHTe3 PHK (11 Bo3amoxHO, npocreiiei [JHK)
U ee JayibHeuas camoperuiukanus. K Momenty gusnueckoro paspyiueHus: «Cesitesieii» mporecce
CaMOPETUIMKAIMHY B IPOTOIUIAHETHOM JMCKE JIOJKEH CTaTh aBTOKATAIMTUUECKUM. B pesynbrare mpo-
TOIUIAHETHOE Ta30BOE 00JIaKO B «30HE OOMTAEMOCTH» 3BE3/Ibl OKA3bIBAETCS HACHIIIICHHBIM MTPOCTEH-
11efl GMOOrMYECKOM JKU3HBIO, PACIIPOCTPAHSIONIEICS Ha MOBEPXHOCTh U atMocdepy Bcex (hopMu-
PYIOIIUXCS K30IUIAHET M VX CITyTHUKOB. B oT/IMume ot u3BecTHbIX ycioBui B COTHEYHOM CHCTEME, B
HOBOW TJIAHETHOW CHCTEME BEPOSTHOCTh PA3BUTHUSI KU3HU MU3HAYATBHO CTpEeMHTCS K eanHuie. OHoO-
BPEMEHHO (POpPMUpYETCsl Cpa3y HECKOJIbKO MOTEHIIMAIBHBIX CJIOXKHBIX Onocdep, a uX pa3BUTHE /10
CJIOKHBIX SKOCHCTEM C BO3MOKHOCTBIO CYIIIECTBOBAHMSI MOTEHIIMAIBHO Pa3yMHBIX BUJOB COKpala-
eTCsl OPUEHTUPOBOYHO Ha 1-2 MIIpH. JIET 3a CUET UCKIII0YEHHS TOOMOJIOrMYECKOro STara.

C y4eTom MpoJoKUTENbHOCTH M BEPOSITHOCTHOTO XapaKTepa JOCTHKEHUS 11eJU, B TIPOEKTe
peanusyercsi r-CTpaTerisi — UCTOIb30BAHME OOJBIINX TPYIIT OAHOTHUITHBIX MAKCHUMAJIbHO MPOCTHIX
U JieleBbiX anmapatoB. KimoueBbiM emeHToM «Cesitesisi» SIBIA0TCS OMokatanu3aTopsl. C yueTom
MX HU3KOU TEMIIEPaTypPHOU CTOMKOCTH, K COXKAJIEHUIO, UCKJII0YAETCs] BO3MOKHOCTD 3aIlycKa armapa-
TOB 110 SHEPreTUYECKU BBITOJHOM /IJIs1 COTHEYHBIX NMAPYCHUKOB CXEMe — C OKOJIOCOIIHEYHOU OpOUTHI
¢ Hu3kuM nepurenveM (nopsaka 0,01- 0,03 a.e.) v npegBapUTEIbHBIM TEIUIO3AIUTHBIM K PaHUPO-
BaHueM [1], a Takke MmomyJisipHasi CEroiHs ujiesi YCKOpeHusi ¢ (POKyCHpPOBAHMEM Ha Mapyce COHEY-
HOT'0, JIA3€pPHOI'0 WJIM MHUKPOBOJHOBOIO M3iyueHus [2]. B To ke Bpems, mpearnosnaraercs aspoau-
Hamuyeckoe TopMmoxeHue «Cesteneil» y e B pa3pekeHHOM nepruepruitHOM CJI0e ra3onbUIeBOro
JMCKA C BBIXOJIOM Ha OTHOCHUTEJIBHO YCTOMYMBYIO OPOUTY B «30HE OOMTAEMOCTH» C TEMIIEpaTyPHBIMU
YCJIOBUSIMH, OJIArONPHUATHBIME [UIs1 OMOJIOTMYECKOTO CUHTE3a. DTO MpeAnonaraeT HU3Kyl CKOPOCTb

roseTa, nopsiaka 10% or CKOPOCTHU CBETa, MPU 3TOM MPOIOKUTEILHOCTD MOJIeTa MOXKET COCTABUTH
HECKOJIbKO MUJIJTUOHOB JIET. DTHM, B CBOIO OUYepEe[lb, OIIPEIEISIeTCs BHIOOP KOHCTPYKIIMOHHBIX MaTe-
PHAJIOB, C OTHOCUTENILHO HEBBICOKUMU TPEOOBAHUSIMU K TEPMOCTOMKOCTH, HO BHICOKOW PajIMalliOH-
HOU CTOMKOCTBIO.

OCHOBHO¥ KOHCTPYKTHMBHBIN 3JIEMEHT — IOJIOTHO Mapyca — B 9TOM Clydae IeJiecOOOpa3HO
BBIMIOJIHUTh HE U3 TPAJAUWIMOHHON MJIs TaKMX KOHCTPYKUMI aJTIOMUHU3UPOBAHHON MOIUMEPHON
TUIEHKH, a U3 aTIOMUHUEBOH (osbru. [1Jist odecrieueHrst yrpapisieMOCTH TIOJIOTHO MOKET OBITh apMU-
POBaHO CTPONAaMU B BU/JIE JIEHT U3 MaTepuaa C MamsThio (hOpMbl, HAIIPUMEP, HUKEIUAA TUTAHA — UX
yIIpaBJIsieMOe COKpAILIEHUE TIO3BOJISIET 00eCIIeunTh U3MEHEHUE TeoMeTpru NoJioTHa. OJ1Ha U3 CTOPOH
napyca ¢ BHICOKOU OTpakaloler CrIoCOOHOCTBIO sIBJISIETCSl padoveil, Ha APYTyI0 HAHOCUTCS KaTallu-
3arop.
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THE SPACECRAFT IS MADE
IN THE FORM OF A ELM-TREE SEED (ULMUS)
cross sectional view
basic components aluminum plates “scales™

(protect nanotubes-catalysts)

aluminum foil

reinforcing parts
of titanium nickelide

top/ bottom view

(Mnmocrpaumu AHHBI Ce1aHOBOK)

C yueroMm obecrieueHu st JUIMTEILHOTO pecypca HelleJiecOOOpa3HO HAHOCUTD KaTali3aTop Hero-
CPE/ICTBEHHO Ha MOJIOTHO TOHKUM PAaBHOMEPHBIM CJIOEM, T.K. BO3MOXHO ero ockinanue. [Ipearnona-
raeTcs HapalMBaHue Ha MOBEPXHOCTH Mapyca Jieca yIJepoAHbIX HAHOTPYOOK JJIMHOM nopsiaka 1 Mkm
C BKJIIOUCHHEM KaTaJn3aTopa B MX CTEHKU — 3TO OOECIICUUT HE TOJBKO €r0 COXPAaHHOCTb, HO M 3Ha-
YUTENIHLHO OOJIBIITYIO TUIOIIA/Ib, OMBIBAEMYIO IA30BOM Cpeoil MPOTOIIAHETHOTrO AucKa. Kpome Toro,
Ha TaKOI MOBEPXHOCTH B JIaJIbHEHIIIEM CO3JJAI0TCSI JIyUIlIe YCIIOBUSI AJIsS COXPAHEHUS U 3aK PeTUIeHU s
MEPBBIX MOJIEKYJI, CHOCOOHBIX K CAMOPETUTUKAIVH.

WHTepecHBIM CBORCTBOM HAHOTPYOOK SIBJISIETCS CIIOCOOHOCTH TIPH OITpe/Ie/IeHHON KOH(UTYpa-
UM yIEePKUBATh KUIKYIO BOLY MPH YCIOBUSIX, JAIEKUX OT HOPMAJIbHBIX. DTO JAOKHO MO3BOJIUTD 32
cyeT BhIOOpa reOMeTpUH HAHOTPYOOK 00eCTIeYrTh KOHJICHCAIIMIO M3 Ta3a MPOTOIIAHETHOTO IUCKA U
rocieayiolee yaep:kaHue BHYTPH TPYOOK JKUIKOM BOJIBI, a TAK)Ke HEKOTOPOE pacIIipeHre BO3ZMOXK-
HOU 00J1acT OMOCUHTE3a BHYTPH JUCKA OTHOCHUTEJIBPHO TPAJAUIIMOHHO MOHUMAEMOU «30HbI OOUTae-
MOCTW» JIJIS TUIAHET, YTO TIO3BOJIMT HECKOJIBKO CHU3UTh TPeOOBaHUsI K TOYHOCTU HaBeneHus «Ces-
TEJA».

[Ipu gocTUKEeHUM NPOTOIUIAHETHOTO IMCKA MPEATONIAraeTcsl «3aBUCAHKE» allapaToB 0] BJIU-
SITHAEM TPABUTAIIMOHHBIX U Fa30IUHAMHUYECKUX CHJI B JICKE B OOJIACTU «IIbLJIEBBIX JIOBYIIEK» [3] B
30HaxX (hOpMHUPOBaHMS OyAyIIHMX TUIAHET — TaKUM 00pa3oM, cuHTe3upoBaHHble ¢parmMeHTsl PHK 1
JHK, pacnipocTpaHsisich ¢ TOBEPXHOCTHU KaTaJIM3aTOPa, JOKHBI KOH/IEHCHPOBATHCS HA TOBEPXHOCTU
MBUIMHOK, TEM CaMbIM YBEJIMYMBasi aKTUBHYIO TUIOIIA/Ib TIOBEPXHOCTH, HA KOTOPOU OCYILIECTBIISAETCS
OMOCHHTES.

Borpoc HaBuraiyy U TOYHOTO HaBeJeHUS armaparoB eie Tpedyet perieHus. C y4eTom Juii-
TEJILHOCTH TIOJIETa, PAJUAIMOHHON HArPY3KU M OIBITA SKCIUTyaTalluM COBPEMEHHON KOCMUYECKOU
TEXHUKH, UCKJTI0YAETCs UCTIONb30BaHNE KAKUX-JIUOO CIIOKHBIX JIEKTPOHHBIX KOMIIOHEHTOB, a TOJILKO
MPOCTEHIINX HAJEeKHBIX aHAJIOTOBBIX YCTPOUCTB. BO3MOKHOCTD IOTEpH psifia allapaToB B 3TOM CIIy-
Yyae KOMITIEHCUPYETCsl MX OOJIBIION YMCIeHHOCTBIO. [Ipy TeXHIMUECKH TOCTHKUMON YIeJIbHON Macce

KOHCTPYKIIMM nopsiaka 1 F/Mz, «CesTenb» C IUIOUIAIbI0 IOJIOTHA B OJVH KBAaAPATHBIN KWJIOMETP Kaxk-
Iplii OyeT uMeTh Maccy B 1 ToHHy. LlenecooOpa3eH ux OqHOBpPEeMEHHBIN 3amycK B 00IIeM MyCKOBOM
KOHTEWHEpPE C UCTIOIb30BAaHUEM TPAJIUIIMOHHBIX CPEJICTB PAKETHO-KOCMUYECKON TEXHUKHU.
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Bonee cnoxHO MpeacTaBiiseTcss cxeMa TOpMOXkeHHsl. BenrmunHa cBeTOBOro AaBieHus BOIM3H
BBIOPAHHBIX B KauecTBe IieJIell 3Be3]] OyeT Ha HECKOJIBKO MOPSIIKOB MEHbIIE, YeM a3pOoIuHaAMIYe-
CKOE COIpPOTUBJIEHHE Ta3a B MPOTOIIAHETHOM JHUCKE — B T.Y. 32 CYET YACTMYHOTO TOMJIOMIEHUS U
pacceMBaHUsI CBETA a30M.

D¢ deKT comHeuHoro mapyca B 3ToM ciydae OyaeT He3HaYMTeNIbHbIM, TeM Oonee, uto «Ces-
TeJIb» COPUEHTUPOBAH K 3BE3/Ie TEMHOU CTOPOHOM Mapyca ¢ KaTaau3aTopoM, KOTOPbIN CXOX 10 CBOEH
CTPYKTYype ¢ 6apXaToM 3a CYeT HAaHECEHH S Ha TIOBEPXHOCTh HAHOTPYOOK, M €r0 OTpaXarolast Ciocoo-
HOCTb KpaiiHe Majia.

JI7151 TaKOTO anmapara ONnTUMaIbHOM OyAeT cxemMa a3poAMHAMUYECKOTO TOPMOXKEHHUSI, ITPU KOTO-
POM TMPOKCXOAUT TIOCTENIEHHOE CHU)KEHUE CKOPOCTH M3-32 KAaCaHWsl BHEIIHETO Kpasi Ta3oIbUIeBOTO
JMCKa, U TIEPEXOJl HA TPAEKTOPHUIO B BUJE CYXAIOIIEHCs CIMPAIH, C OrPaHUYEHUEM WHTEHCUBHOCTH
TOPMOXKEHHUSI TI0 KPUTEPUIO JOIYCTUMOM TeMIIEpaTypbl MMOBEPXHOCTH, O BBIXOJA HA YCTOWYMBYIO
opOUTy B 00JIACTH TIPEIIONIAraeMON «30HBI JKUZHI».
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(Mnmoctpanmu AuHbl Ce1aHOBO)

Bropoii atan npoekta — coznanue Pnora [amsaru.

[Tpenmnomnaraet nociaeayonyio OTIPaBKY K TeM ke 3Be31am — aapecatam dora Kuznu — driota
ABTOMATHYECKUX amlapaToB — « XpaHUTENIEH», TakKe MPEACTABIISIONIUX COOOH MPOCTEHIIe HU3KO-
CKOPOCTHBIE COJTHEUHbIE TIAPYCHUKU C BHICOKMM PECYpCOM KOHCTPYKIIMH. «XPAHUTENN» SBISIIOTCS
HOCHUTEJISIMU MHOTOKPATHO pe3ePBUPOBAHHBIX MH(POPMAIIMIOHHBIX COOOIIEHUI, ITO3BOJISIONINX IHITO-
TEeTUYECKUM Pa3syMHBIM OOWMTATEISIM BO3HUKINEH TUIAHETHOM CHCTEMbl Ha OMNpe/IeJIeHHOM YpOBHE
KYJbTYPHOI'O 1 HAYYHO-TCXHUYCCKOI'0 pa3sBUTUA O3BHAKOMHTLCA C KyanypOﬁ COBpCMCHHOﬁ IUBUJIN-
3aiu 3emutd. B ontiManbHOM citydae nHpopMalus CTUMYIUPYET aIpecaTtoB K peasii3aliiy aHajo-
TMYHBIX TTPOEKTOB, UTO CAENAET MPOLECC paclpoOCTpaHEH s pa3yMHOUN OMOJIOTMYECKOM KU3HHU aBTO-
KaTTUTHYECKUM.

Armmapartsl 3TOi cepuu SBJSAIOTCA Oosiee MaccuBHbIMU, YeM «Cesatemn» Pnora Kusnu, as
oOecrieueHsI MHOTOKpaTHO OoJibiniero pecypca. MIx mapyc O0sbIlei Tiolaam uMeeT IBe CBETOOTpa-
KaloIIMe CTOPOHBI, T.K. TOPMOKEHHUE JOJKHO OCYIIECTBIISATHCS HE a9pOJMHAMUYECKUMU CHJIAMU B
MPOTOTUIAHETHOM JIMCKE, a, KaK U pa3roH, 3a CUET CBETOBOTO JABJIEHUS Ha €ro JaJIeKOH repudepun,
I7Ie BOBMOXHO €r0 COXpaHeHHe B TeUeHHEe HECKOJIbKUX MIJUIMAPIOB JIET, KaK sijiep JaJIeKMX KOMET
1 00bekToB Tosica Kovinepa B ConHeuHol cucteme. B 9Toi cBsI3M, BO3MOXHO, MIOBEPXHOCTH, 00Opa-
meHHast K COJHILy pH pa3roHe, JOKHA ObITh BHITIOTHEHA OoJiee TEMHOM, YeM OOpallieHHasI K 3Be3/e
MIPU TOPMOKEHUU.

Bosnbmme Pa3sMEPLI U ApKasd NOBEPXHOCTD IMapyca JOJIZKHBI O6J]CF‘II/ITI) nocjaeayrmyo nacHTu-
ukaio «XpaHUTels» KaKk HICKYCCTBEHHOTO 00bEKTa TUTIIOTETUIECKUMH PA3yMHBIMU OOUTATEISIMU
c(hOpMUPOBAHHOM TJIAHETHOUN CUCTEMBI.
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(Mnmoctpanmu AuHbl Ce1aHOBO)

[NockonbKy Tipu BHIOpaHHOM cIIOCOOE YCKOpeHH s HUKakoe 3(p(eKTHBHOEe OpOHMPOBAHUE alra-
para HEBO3MOXKHO, 3alMTa UH(POPMALMK OT PAJUALMOHHOTO U SPO3MOHHO-TIBLJIEBOTO MOBPEKACHUS
oOecrieunBaeTcsl ee HaHeCEHUEM Ha BCel MOBEPXHOCTU Mapyca ¢ MHOTOKPATHBIM pe3epBUPOBAHUEM
pa3IMYHbBIMU CPEICTBAMU JJIs1 Pa3IMYHbIX TEXHUYECKUX BO3MOKHOCTEN cuMThiBaHUSA. IlepBuuHas
uH(pOpMaIys AJIs1 IPUBJICUYSHUS] BHUMAHUsI MOXKET OBbITh HaHECEHa HEeMOCPEICTBEHHO Ha MOBEpX-
HOCTh B CUMBOJIbHOM BHUJI€, HAllPUMEp, C MOMOIIIbI0 CTOMKUX MOKPHITUNA Wi niepdpopaiiuu. OCHOB-
HOH 00beM MH(OPMAIK MOXKET OBITh 3aIlMCaH B MaTepuaJie nmapyca CpeCTBAMU CKaHUPYIOIIEen TyH-

HEJIbHOW MUKPOCKOITHH C IJIOTHOCTBIO 3arucu Oosee 10?2 6ur/kr [4, 5].

Takas BbICOKasi IVIOTHOCTb 3aIUCH MIPEJOCTABIISET UHTEPECHBIE BO3MOXHOCTU. BriosHe Bepo-
SITHO, YTO BO3MOKHO pa3MellleHre Ha MaTepuasie rnapyca «XpaHuTess» MHOKECTBA MEPCOHATBHBIX
3aMucen MoJIHOW pacMpOBKY T'eHOMA YeJIoBeKa (C MUTeHETUYECKMMH MapKepaMu), a TaKkKe TOY-
HBIX MoJieJIell KOHHEKTOMA TOJIOBHOTO MO3Ta U JIOBIX MaTepUalioB, CBA3aHHBIX C MPHOOPETEHHOM
myHOU uH(popMarmeit (MmemyapoB). [TonqoOHbIe 3anucy gaxe yepe3 HeCKOJIbKO MUJLTMAPOB JIeT M03-
BoJiaT runotetndeckuM KII co3math agekBaTHbIE MOAEIN JAHHBIX UEJOBEUECKUX JIMYHOCTEH, 4TO,
BUJIUMO, SIBJISIETCSl HanOoJiee OJIM3KUM peasTbHbIM aHAJIOTOM OIKMCAHHOTO B psific MU(OIOrHYECKUX
CHCTEM «OeCCMepTHSI IyII». DTa BO3MOKHOCTh B OYKBaJIbHOM CMBICTIE «OCTAaBUTh CBOM clie]] BO Bee-
JIEHHON» MOXKET CJTY)KUTb JIOTIOJIHUTEIbHOM MOTUBALIMEN JIs1 TOTEHIIUAJIbHBIX YYACTHUKOB MPOEKTA.

g anmaparoB ®nora [TamsATH, KOTOpbIE AOJIKHBI OCTABaThCs JAJIEKO 3a MpeieiaMy MpoTo-
JIAHETHOT'O IUCKA, ONITUMAJIbHBIM Oy[eT COYeTaHHe a9POAMHAMUYECKOTO TOPMOKEHUSI U IPaBUTAIM-
OHHBIX MaHEBPOB. « X paHUTENb» JOJIKEH KOCHYTbCSI BHEILHETO Kpasi AUCKA C MUHUMAJIbHOW UHTEH-
CHBHOCTBIO a3POJIMHAMHYECKOTO HAarpeBa, HO KacaHWe JOJKHO OBITh JIOCTATOYHO, YTOOBI armapar
3aMeUIIICS U OBbUT 3aXBayeH TpaBUTAIVIEH 3BE3/Ibl, IEPEXO/sl HA OUEHb y/IAJIEHHYIO, HO 3aMKHYTYIO
opOUTY, Ha KOTOPOU OH OylIeT UCTILITBIBATh MUHUMAJIbHOE BIMSIHUAE (DOTOHHOM, MOHHOM U MbUIEBOM
6omOapnrpoBku. Oba MaHeBpa TpeOYIOT OUYeHb TOUHOTO HABE/ICHHUSI.

CresyeT OTMETHTB, YTO TIPU HAJIMYMHM OOJIBIIOTO KOJIMYECTBA TUIAHETHBIX CUCTEM C YKe
c(hOpMHPOBABIIIUMHCS TIOTEHIIMAILHO OOUTaeMbIMHU 3K30IIaHeTaMu, Harionooue TRAPPIST-1 [6],
MOKET OBbITh TaK:Ke 11e1eco00pa3Ha OTIpaBKa K HUM « X paHuTenei». Bo3aMoxkHa nocieayoias Kojio-
HU3AlUs TAKUX TUIAHET OTAAJICHHBIMHU NMOTOMKAMM JIIO[EH WM CO3JaHHBIX UMHU Pa3yMHBIX OHOJIO-
TMYECKUX BUOB C MOMOIIBI0 OECITUIOTHBIX 30HOB C SIAEPHBIMU SHEPreTUYECKUMU YCTAaHOBKAMU
Y JIEKTPUUECKMMHU PAKETHBIMU ABUraTeIsIMUA MO TPAJUIIMOHHOM cXeMe (OIMCaHHOM, HalpuMep, B
HOBOM HayuHoO-(aHTacTuueckoM pomane b. IlItepHa [8]). B atom ciyuae «Xpanutenu» OyayT ciy-
KUTh TOYKaMU JIOCTYTIA K 00OmIel nHpOpMalMOHHOM 0a3e, cofepiKalieil KOOpAUHATH 3Be3/1, Y KOTO-
PBIX OCYILECTBIISUIUCH ONEPALMU MO MCKYCCTBEHHOM CTUMYJISILIMMA Pa3BUTHSL Pa3yMHOM KU3HH, a
TaK)Ke CTAaHJAPThl PaJIMO— U ONTUYECKON CBSI3W, U ONPENeNATh eAuHbIN Ut [anakTuku Oymymiero
KYJIbTYPHBIN KOJI, 4TO Oy[eT KpaiiHe KeJlaTeJIbHO 1J1s1 OpraHu3aliy B3auMoAencTBUs pa3nuynbix KL
«aHTPOIOr€HHOT0» MIPOUCXOXKIEHNS B JAIbHEUILIEM.

ObecneueHre OMOITUKY U KYJIbTYPHOW TUKU MPU peaiv3alliy IPOEKTa ONpeelisieTcsl caMon
IMOCTAaHOBKOM 3aJa4H.

Peaym3zaiusi mpoekTa HUKaKUM 00pa3oM He SIBJISETCS TPOSIBICHUEM «3KCITaHCUOHM3Ma»
COBPEMEHHON 3eMHOU IMBUIM3AIMA. ATanTarysl JTOObIX U3BECTHBIX OMOJIOTMYECKUX OPraHU3MOB,
BKJII0YAs1 SKCTPEMO(]UIIbHBIE, K FA30BOM CpeJle MPOTOIIAHETHOTO IMCKA KpaiiHe MaJIoBeposiTHA. Tem
6onee HepeasbHa uX foctaBka uin gocraBka ux JJHK (PHK), cocobHbix kK camopenmkaimu, yka-
3aHHBIM CIIOCOOOM, C YUETOM MPOAOIKUTESIBHOCTH T0JIeTa U PaJUallMOHHON Harpy3ku. Peanuzanus
niepBoro 3ramna npoekra — ®nora JKu3Hu — JMIb cIBUraeT B CTOPOHY OOJBINEH BEPOSTHOCTH BO3-
MOKHOCTh BOBHMKHOBEHUSI M Pa3BUTUS KU3HU HA (DOPMUPYIOIIMUXCS K30IUIAHETAX, KOTOpas 3aTeM
9BOJTIOIMOHUPYET COOCTBEHHBIMU HETIpe/ICKa3yeMbIMU MYTSIMU C Y4ETOM OCOOEHHOCTEN Cpebl.

Tem Oonee He SIBJSETCS MPOSIBIEHUEM «IKCIMAHCMOHM3Ma» peain3allvsi BTOPOro sTara mpo-
ekta — ®nota [Tamsaru. [{1s Toro, 4ToOb OOHAPYKUTH Ha JajbHEl neprudepr TNIAaHETHON CUCTEMBI
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anmapar — «XpaHuTeNb», JOCTUYb €ro ¥ CYUTATh KAKYI0-TO MH(POPMAIIHIO, TUITOTETUYECKas! [TUBHIIH-
3a1Msl JOJKHA UMETh YPOBEHb KYJIbTYPHOTO, SKOHOMUYECKOTO M HAYyYHO-TEXHUYECKOTO Pa3BUTHUS,
Kak MUHMMYM He YCTYHaIoIMii coBpeMeHHOMY. (B HacTosiiiee BpeMst aHaIOTMYHbIA OOBEKT Ha rpa-
Hunax ColHEYHOM CUCTEMBI — KOHEUHO, ITPY €ro HAJIMYUU — BEPOSITHO, MOT Obl OBITh OOHAPYXKEH MPH
KaTaJjoru3anyu Maisix Tes1 COTHEYHOM CUCTEMBI B paMKax MPOrpaMMBbl IIPEIOTBPAILICHU ST aCTEPOH/I-
HOW yrpo3sl 3emJie, T.e. MpuMepHO B Onmmkaiimue 50 jeT. Bo3aMOKHOCTh COMMKEHUS U CTHIKOBKH C
HUM KOCMHYECKOTO arrapara sl OMbITKY CHATHS HH(GOPMAIK — 0COOSHHO, €CJIH ero OpOuTa 3Ha-
YHUTEJHHO HAKJIOHEHA K SKJIMIITHKE — B HACTOSIIEe BpeMsl Hepeasin3yeMa, T.K. BCe U3BECTHBIE [JaJlb-
HUE KocMHuYecKre 30H1a — «[IrnoHepbl», «Bosmxkepb» U «HOBbIe TOPU30HTHI» — MPH MPOXOKICHUN
nosica Koiinepa umerot 3HauuTeIbHYI0 CKOpoCTh. Ho, BEposSITHO, Takoi MaHEBp MOT Obl OBITh peastu-
3oBaH 10 koHna X XI Beka). K atomy nepuony «XpaHurtenb» OyaeT MpeacTaBlIsTh COOOM apXeOoIorH-
YEeCKUN OOBEKT, a ero MHMOpMaIvsl — UCKJIIOYUTEIHO KY/IbTYPHBIA UHTEPEC, MO3BOJISIA ajipecaram
BBISICHUTh HEKOTOPBIE PUYHMHBI X CYIIECTBOBAHUS, M, BOBMOXHO, MOTUBHUPOBATh HA aHAJIOTUYHBIC
nevicTBus. B ToM ciyuae, eciiu «XpaHUTENb» SIBJISIETCS €IMHCTBEHHBIM apTedakToM COBPEMEHHOM
[MBWIM3ALMY B JAHHOH TUIAHETHOW CUCTEME 3a TPOLIEAIIE MIJUTMAP/bI JIET, 3HAUYUT, IOTOMKH €ro
cozfaresielt K 3TOMy MOMEHTY JIMO0 UCcUe3/TH, JIMOO B IMPOIecce pa3BUTHsI MOKMHYIIU JaHHYIO 00J1aCThb
npocrpadcTBa. OIHAKO UHTEpeceH Oojlee ONTUMHUCTHUYECKUI CLICHAPUIA.

B kpartkocpouHoii mnepcnektuBe, «Kartaaus» SBIseTCsl UCKIIIOUUTEBHO abTPYyUCTUUYECKUM
MIPOEKTOM, OCHOBAaHHBII Ha TOOPOBOJIbHOM yUYacTHH HAyYHBIX, IPOU3BOJICTBEHHBIX 1 KOMMEPUYECKUX
OpraHu3alMil U BCEX 3aMHTEPECOBAHHBIX CTOPOH. [ OPM3OHT MJIaHMPOBAHMSI MPOEKTA 3HAYUTEIIHLHO
MPEBBIIIAET MPOIOKUTEIHHOCTD KU3HA UHIVBUAYYMA U BUZA.

[TpoekT He mpUHeceT MOMUTHYECKUX, SKOHOMUYECKUX WA HAYYHBIX PE3YJIbTATOB B OJMKaii-
1eM Oyzy1ieM, ¥ TOTOMY He MOTYT OBbITh peaji30BaH HAIIMOHATLHBIMUA KOCMUYECKUMH areHTCTBAMHU
B PaMKaXx roCyJapCTBEHHBIX OIOKETOB.

[TpoekT Takxe He OyaeT 1aBaTh KOMMEpPYECKHe pe3yJbTaThl B ONvKaiiieM OymyIiem, v Bpsij
JI1 MOKET ObITh peaTM30BaH YaCTHHIMU KOCMHUUYECKMMU KOMITAHUSIMHU (32 UCKJTIOYEHHEM PEKJIAMHBIX
neneit). OQHaKoO OTIEbHBIE TEXHOIOTMU — IMPOM3BOCTBO BBICOKOPECYPCHBIX METATMUECKHX TLIe-
HOK, CTOMKHUX U ((PEKTUBHBIX OMOKATAIN3AaTOPOB, CPECTB 3AUCH WH(OPMAIMU C BHICOKOW TUIOT-
HOCTBIO Ha TUICHOYHBIA HOCUTEINb IJIs1 [UIMTEIBHOTO XPAaHEHHSI — MOTYT ObITh IIMPOKO KOMMEpIIUa-
JIM3UPOBAHBIL.

C TOYKM 3peHust MOTEHIMAIBHBIX UHBECTOPOB MJIM CIIOHCOPOB, MPOEKT, KOHEUHO, SIBIISIETCS
B OCHOBHOM JIbTPYHCTHMUYECKUM, TTIOTOMY YTO 32 JKU3Hb CJIEAYIOIIMX MOKOJIEHUH He MpeanoiaraeT
KaKOH-TMOO0 OTIauu OT MHBECTUIIVIA, B JIOTIOJTHEHUE K peKjiaMe U nepenade TexHonornd. Ho B 1071-
TOCPOYHOM MEPCIIEKTHBE CUTYAIUsI MEHSIETCSI.

B ciyuae myiMTesbHOro yCTOMYMBOrO CYIECTBOBAHU S ITMBUIJIM3ALIMU, HA OTHOUN U3 OT/IAJIEHHBIX
CTaJIUil ee Pa3BUTUSI CTAHOBUTCSI KPUTUYECKN BaKHBIM KOJMYECTBO JIOCTYITHBIX B OMKaiIeM Koc-
Moce B ['aJlakTHKe aBTOHOMHBIX LMBIJIM3AIMI B KAUECTBE HE3aBUCHMBIX UICTOUHMKOB MH(OpMAIIUH,
B OCHOBHOM «3K30I'YMaHHTapHOro» xapakrtepa [7]. Ha 1o OynyT HENOCpeICTBEHHO BIUSThH PE3YIib-
Tatsl poekTa «Karanus». PaccMoTpum 3TOT BOIpOC B ciiegyionieM pasjese (CM. 4yacTh 3 HacTosALIen
CTaThH).
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P.S. Tema KoHCTpyKIMHM M cocTaBa Ouokaranm3atopoB «Cesiteneii» OCOOEHHO MHTEpecHa
C YYETOM pe3y/IbTaTOB SKCIEPUMEHTOB MO CHHTe3y psaa npeauiectBeHHukoB [JHK — 2-ne3ok-
cUpUOO3bl U JPYTUX JE30KCHCAXapOB — MO JEWCTBUEM YJIbTPaUONETOBOTO U3Ty4YeHHs, IMUTH-
PYIOILIETO M3JIyYyeHUe 3Be3/bl, B Cpele, HAOMHUHAIOIIEH JIbAbl OKPAaWH IMPOTOIIAHETHOTO JWCKa,
Ha JIIOMUHHMEBOM TMOJJIOKKE, HAIOMUHAIOIIEH MOBEPXHOCTh coiHeuHoro mapyca (Michel Nuevo,
George Cooper & Scott A. Sandford. Deoxyribose and deoxysugar derivatives from photoprocessed
astrophysical ice analogues and comparison to meteorites. Nature Communications, volume 9, Article
number: 5276 (2018), https://www.nature.com/articles/s41467-018-07693-x, aHoHc: Sugar is Sweet,
Essential to Life — and It's Probably in Deep Space. https://www.nasa.gov/feature/ames/sugar-is-
sweet-essential-to-life-and-its-probably-in-deep-space). CornacHo MoJy4eHHbIM AaHHBIM, MPOIECC
3aBepimics Beero 3a 17-19 yacoB oOnyueHust. DTU pe3ybTaThl 3HAYUTETHHO TOBBIIIAIOT OLEHKY
BEPOSITHOCTU YCIIEIITHOTO OCYILECTBIEHUS TPOEKTA.

Tema KOHCTPYKIMHU «XpaHUTENeN» U UX TOCTeAYIONer NASHTU(DUKAIMN TPUOOPETAET T0TOI-
HUTEJIbHBI MHTEPEC B CBETE MOCJCAHUX TMPEUIOKEHUN M0 OOHAPYKEHHUIO MPEaroaraeMbIX TeX-
HOCHTHATYP 3epKaJIbHBIX (mirror-like) MOBEpXHOCTEH rMIOTETUYECKUX UCKYCCTBEHHBIX OOBEKTOB B
Conneunoii cucreme (Brian C. Lacki. A Shiny New Method for SETI: Specular Reflections from
Interplanetary Artifacts. 14.03.2019. https://arxiv.org/pdf/1903.05839.pdf).

3. Isurartensn IlIlkanoBa: «3Be3IHbI€ MANIUHBLI» H APXUTEKTYPA raJaKTHK

Panee [ 1] aBTopom ObLIa npeiokeHa cxema MOAU(UIIMPOBAHHOTO COTHEYHOTO Mapyca — JieK-
Tpuueckoro conHeuHoro napyca (SCII, ESS) coueraloniero npenmyiiecTsa KJIaccuueckoro oToH-
HOTO COJIHEYHOTO Tapyca U «3JieKTpruaeckoro napyca» I1. AuxyneHa [2], ucronb3yioiero yist co3aa-
HUS TATY 3apsDKEHHBIE YaCTUIBI COTHEYHOTO BETpa.

Ha 6mmxaiimyio nepcnektuBy DCIT npemiaraetcss Kak ABUrateslb KOCMAYECKHX arapaToB
1Tl CCIIeIOBaHMS yaieHHbIX oOmacteld COTHEYHOUM CHUCTEMBI, BKJIIOUasl MaJible Tena mnosica Koii-
nepa. OHAKO B OTAQJIEHHOW MEPCHEeKTUBE ISl 337a4 KOJOHU3AUKM KOCMOCa TMPEACTABIISIET HECO-
MHEHHBI HHTepeC BO3MOKHOCTh €r0 MacITabupOBaHUs JO pa3MepOB, COMTOCTABIMBIX C Pa3MepamMu
opout BHyTpeHHUX TuiaHeT COJTHEYHOU crcTeMbl. [[Jisi Takoro JBUTATENs B JaJIbHEWIIEM MPUHSTO
Ha3BaHue «3jeKkrpudeckuil neurarens [lkagosa» (EST). s pemenus 3aaay SETI, Hocsnmx He
TOJIBKO HAYYHBIH, HO 1 MUPOBO33PEHUECKHI XapaKkTep, MPeICTaBIIsSIOT MHTEPEC MPU3HAKH MTPUMEHe-
HUs Takoro apuraresns. [IpencrasieHHsie B ctatbe BbIBOABI 110 Bonpocam SETI, B cuiy cnenmdguku
MpOOJIEMbI, HOCSIT B 3HAYUTEIIBHON CTETICHHU CIIEKYJISITUBHBIN XapaKTep, OJHAKO IMO3BOJISIOT HE TOJIHKO
MHTEPIIPETHPOBATh OTCYTCTBUE NO3UTUBHBIX pe3y/ibTaToB B pse npoektos SETI — nanpumep, [3] —
HO U YTOUHUTh MPU3HAKU BO3MOXKHOU JIeATEIbHOCTH KocMuyeckux nuBuiamzanuii (KLT).

CxemHoe pemeHne

Hawubonee macmraOHbIM TPUMEpPOM MPUMEHEHUsT KJIACCUYECKOrO COJTHEYHOTO rapyca siBiisi-
erca nsuraresb IllkamoBa (ST — Shkadov thruster wm stellar thruster), OTHOCUMBIN K 3BE3IHBIM
MaIMHaM KJjiacca A (TpeHa3HAYeHHBIM JIJIsi HEMOCPEACTBEHHOrO co3/ianus Taru) [4, 5, 6]. Kiac-
cuueckuil ST mpencrapisieT co60i KPYIMTHOPa3MEePHYIO (COMOCTABUMYIO C pa3MepamMu OpOUT BHYT-
PEHHMX TUIAHET) KOHCTPYKIIMIO, BHITIOJHEHHYIO B BUZE COJTHEYHOTO TMapyca, CBETOBOE JIaBJieHUE Ha
KOTOPBIN ypaBHOBEIIIEHO IPaBUTAITMOHHBIM MTPUTSKEHHEM 3Be3/Ibl. [I0CKONbKY 1aBieHue U3TyYeHUs
3Be3[Ibl B pe3yJbTaTe MPHOOPETET HECMMMETPHYHBINA XapaKkTep, pa3HUIlA B TABJICHUM CO3AET TATY,
¥ 3Be3/1a HAUMHAET YCKOPATHCS B HAIIPABJICHUM MAPSIIEro HaJ Hell mapyca. Takas Tsira U ycKopeHue
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OymyT KpaiiHe HeOOJBIIIMMHU, HO TaKasl CHCTeMa MOKET OCTaBaThCS CTAOMJIBLHOW B TEUCHUE ThICSYe-
neruil. [InaHeTHas cuctema 3Be3/ibl OyJIET TiepeMeniaThcsl BMeCTe ¢ caMoit 3Be31ou. [1o nmerrmmmcst

. 2
JOaHHBIM U151 «(oToHHOrO» ST, Mi1d Takou 3Be3/bl, Kak CoHile, co cBeTuMocThio 3,85x10 6
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.

18


https://www.litres.ru/dmitriy-aleksandrovi/universalnyy-evolucionizm-i-perspektivy-osvoeniya-kos/

	Универсальный эволюционизм и перспективы освоения космоса
	I. Универсальный эволюционизм и «инжиниринг миров»
	«Инжиниринг миров»: создаваемое будущее


	Конец ознакомительного фрагмента.

