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Annotanus2027 roa. Poccus 3amyckaeT «Ckudy» — TIEpBBIA SAEpHBINA OyKCHUP,
Y YEJIOBEYECTBO BCTYIAET B HOBYIO 3pY. 32 OJHO MOKOJICHUE IPABUTALIMOHHBIC
TeXHOJIOTUH, POXKIEHHBIE B TabopaTopusix [lyOHbI, UBMEHST BCE: OT MEAUIIUHBI
JI0 MEXIUTAaHETHBIX Nepene€roB. Ha JIyHe BeIpacTyT nogzeMHsle ropoaa noj
TUIa3MeHHBIMU Kymnojiamu. B oGnakax BeHepbl 3aKTryTcst OTHU MapsIIUX CTAHIIUM,
a TUTAHTCKME 3epKajia Ha OpOUTe 3amyCTAT JAeP3KUIA TPOEKT MO MPEBPAIEHUI0
aJICKOM TUIAHETHI BO BTOPOM JIOM.DTO HE XPOHUKA 3aBOEBAHUI, a UCTOPUS
co3ujianus. Micropust nH:keHepoB U Bpauel, aeter JIyHbl U UJI0TOB BEHEPUAHCKUX
iatpopm. ctopust Poccuu, BeiOpaBiiei myTh « TUxoil raBaHU» — OTKPBITOTO
KOCMOca ISl BCeX, KTO TOTOB CTPOUTh, a He JienuTh. KHura o Oyayiiem, kotopoe
HauyMHaeTcA ceroans. Ilepsasd rinasa k€T Bac.
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Heipo
Tuxast raBanb

I'maBa 1 Tuxast raBaHp

SIHBapcKMii BO3/1yX Ha KOCMOZIpoMe «BOCTOUHBII» ObUI HEMPUBBIYHO TEIUIBIM, BCETO MHUHYC
nsATh. KpymHble xJ1onbs cHera, Moxoxue Ha OOpBIBKY BaThl, Ma1aJIM Ha 0OTEKaTeNlb PaKeThl « AHrapa-
AS5B», MrHOBEHHO Tasl Ha elI€ TEIUION MOCJIE MPEANOIETHBIX TECTOB OBEPXHOCTU. CHEXMHKU UCUE-
3a1m Oecclie[]HO, OCTaByIsAsA Ha Oe3ynmpeyHoM OeJIOM KOMITO3UTE JIMIIb MUKPOCKOIMMYECKUE KarlIH,
KOTOPBIE TYT K€ UCHAPSJIUCh, CIOBHO caMa ITPApOZa HE CMeJla IPUKOCHYTBCS K JIETUILY YeJlOBeve-
CKOTI'O T€HHS.

D70 OBUI HE TIPOCTO PSIOBOM IMYCK. DTO ObLT TOT CaAMBIii MOMEHT, Korja Oyaylnee rnepecTaér
OBITh 3CKM30M Ha Oymare, CTpOUYKO B (pefiepasibHOM 11e/1eBOM MporpaMMe UM TeMoM [yist Oecko-
HEYHBIX COIIACOBAHMI1 B MUHUCTEPCKUX KabMHeTax. byayiee cTaHOBIIIOCh METaylIOM, KOMITO3UTOM,
KEPaMUKOM M HANPsSKEHUEM BOJIM COTEH JIIOAEHW, HE CHABIIMX IOCJIEJHUE TPOE CYTOK. B rpyzoBom
OTCEKe, HaJIEKHO 3aKpEIUIEHHAs B CMJIOBOM KOKOHE ajanrepa, nokouwsnaace «Ckud-1» — anepHas
SHEprojIBUraresibHasl yCTaHOBKA MeraBaTTHOro kiacca. [lepsas B mupe. Jlernasa. Hacrosmas.

Jl151 MHXeHepa-KOHCTpyKTopa AJiekces: SIpoBoro 1o ObUT UTOT MATHAAUATH JIeT padoTsl. He
Kapbepbl — XXU3Hb HE M3MEPSETCS] TAKUMHU KaTerOpusIMH, KOrAa pedb UIET O MOJOOHBIX MPOEKTaX.
On nomHuI, Kak B gasnekoM 2012 rogy oy cuzenu B IpokypeHHor KomHarynike Kb «Apcenan», n
r1aBHbI KOHCTpYKTOp ITaBen CeméHnoBrnY PorosnH, HbIHE IOKOWHBIN, PUCOBA IIAPUKOBOU PYUYKOU
npsIMO Ha 000X TepBble KapaKyJIH KareJbHbIX XOIOOUIbHUKOB-U3IydaTeneir. OO0u OTOM CHSUIH,
COXPaHWJIM, OTAAJIM B MYy3€l KOCMOHABTHKHM. A Kapaky/Iu MPEBPAaTWIMCh B TPEXMEPHBIE MOJEIH,
MOJIESIM — B OMBITHBIE 00pas3iibl, 00pa3ibl — B CTEHIOBBIC MCIIBITAHUSI, UCTIBITAHUS — B aBapwH,
aBapuM — B HOBBIE PEIIECHUS, U BOT TENEPh BCE ITO BEJIMKOJIENIUE CTOAJIO HA CTAPTOBOM CTOJIE, OKY-
TAaHHOE NTAPOM KPHUOTI'€HHBIX KOMIIOHEHTOB.

Cam Anekcelt CTOSI HA CMOTPOBOM IUIOIIAJKE, B IBYX C IOJIOBUHOM KWJIOMETpPax OT CTapTa,
¥ Kypw1. DTO ObUIO 3alpelnieHO MHCTPYKLUEH, HO eMy ObLIO MATHAECIT TPH, OH ObUT 3aMECTHTEIIEM
I[JIaBHOTO KOHCTPYKTOPA M0 SJEPHON YaCTH U €My ObLIIO MOKHO BCE, KPOME OIHOIO — He 3aIlyCTUTh.
B kapmane ero crapoii KypTku ¢ amonemoint PockocmMoca, KOTOpyIo OH HOCHII eIE CO BpeMEH padboThI
Hag «Poboc-I'pyHTOM», JIeKall CIIOKEHHbI BYeTBEpO JICT Oymary. Ha HEM OoT pyku ObLIO HaIMCaHO:
«An€ia, ecyM YUTaelllb 3TO, 3HAUUT, BCE nonydmsiocs. beperu peakrop». [louepk [laBna CeméHo-
BMYa. 3anKCcKy Nepesiasa BAoBa [TIaBHOrO KOHCTPYKTOPA TP JHSA Ha3al, Nepel BbUIeToM Ha Boctou-
HBIIA. AJIEKCeH elié He PeluI, 4To ¢ Hel e1aTb. MoxkeT ObITh, Ckedb. MoXeT ObITh, OCTABUTH BHYTPU
creyomiero Kopaons. MoxeT ObITb, IPOCTO XPAHUTb.

[onmoc B qHaAMUKax TPOMKOM CBSI3M Havyajl 0OpaTHBIN OTCUET. [1e-To Jajneko, B KOMaHIHOM
OyHKepe, MoJIofible O(pULepbl KOCMUYECKUX BOMCK M MHkeHepbl LleHTpa skcrtyaTanuu oObEKTOB
Ha3eMHOM KOCMMYECKOM MH(PACTPYKTYpbl YETKO IIPOrOBAPUBAIM KOMAHbI, CBEPSUIA MOKa3aHUSA
JaTYMKOB, XKaJIM 3aBETHOM IIMKJIOrPAMMBI. AJIEKCEH 3aTYILIII CUTApETy O MOAOLIBY OOTUHKA U CYHYIT
OKYpOK B nauky. CHer ycunucs.

3a nAaTHaaIaTh CEKYH/ 10 CTapTa OH MepecTall JblaTh. DTO ObLIO CMEIIHO — WHXEHEep-s1ep-
LMK, (PU3UK, MAaTEPUAIACT 10 MO3ra KOCTEH, a KaXIbIH ITyCK BCTPEYAl C CyeBEPHBIM 3aMUPaHUEM
cepaua. Ha nsaToii cekyHze 3apaboTanu TypOOHACOCHBIE arperarsl epBoii cryneHu. Ha tpetseit —
TuaMs JIM3HYNIO OeTOH rasoxofa. Ha Hyne — pakera AporHysia, Kak )KMBOE CYLIECTBO, poOdyioiiee
MYCKYJIBI, U ME/IJIEHHO, HEOTBPATUMO IIOIIUIA BBEPX.

«AHrapa-ASB» ymna B cepoe HeO0 mTaTHO. OTHEHHBIH CTONIO Pa30pBajl HU3KYIO 0OIAUYHOCTb,
BBICBETHB Ha MIHOBEHHE NPUYYUIMBbIE TEHU Ha CHETY — TeHU (pepM 0OCITyKMBaHUS, TEHU JIIOZEH
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Ha CMOTPOBOM, TeHb CAMOTO AJIeKcesl, IJIMHHYI0 U OIMHOKYI0. Yepe3 MUHYTY pakeTa CKpbLUIach 3a
oOJIaKaMH, ¥ TOJIBKO TPOXOT, MHOTOKPATHO OTPaKEHHBIN OT COMOK AMYPCKOW 0OJIacTH, enié Haro-
MHHAJ O TOM, YTO 371eCh TOJIBKO YTO MPOU3OIILIO YTO-TO BaxkHoe. [Totom ctux u oH. TummmHa nocrne
MyCKa BCer/a OrJyllaeT CUJIbHEee, YeM caM PEB JIBUraTesieu.

Anexceit BoimoxHya. Hoctan tenedon. ITpomymeHHsix cooOmennii He Oput0. OH Hammcam
keHe: «Y1uia mrarHo. Byny nozano». CyHyin tenedpoH 00paTHO M TIOIIEN K aBTOOYCY — MPECTOSIIO0
eme ceMb YacoB TPSCKH 10 adporopra, nepenieT B MockBy u cmena B L{VTle. OpOutanbHelii Tam
— 3TO TeTepb ITIaBHOE.

Korma kopalib BhIITIeT Ha OMIOPHYIO OpOUTY BEICOTOM 400 KMJIOMETPOB, HAUAJICS TAHEIl TPAHC-
dopmarum. B 11 YTle, B 3a51e HOMep TpH, rjie cOOpaIn y3KyI0 TPy pa3padOTUMKOB, [IAPHIIO HATIPSI-
*€HHOe Momvyanue. Ha OonblMx SKpaHaxX TPaHCAMPOBANIACh TEIEMETPUsi B PeabHOM BpPEMEHH.
AJekcelt cujieNl B TPETheM psify, TIOJIOKUB MOAOOPOIOK Ha CKpElIeHHbIe PYKH, M CMOTpPEJI, Kak Me[-
JIEHHO, TPaJycC 3a rpajycoM, pacTET TemIreparypa TeIIOHOCUTEN S IEPBOr0 KOHTYpa.

«Cku» npoOyskaacs.

[lepBbIMU OTOIUIM 3aMKH CHUJIOBOrO KOKoHa. CpaboTaiu mrupoOOiIThl — CyX0, O€33BYYHO B
BaKyyMe, HO JaTYMKU BUOpaIvy 3a(prUKCUPOBATIM YETKUIN UMITYJIbC. 3aTe€M BKIIIOYMIIHUCH JIEKTPOMO-
TOpPBI Pa3BEPTHIBAHUS. AXypHast (pepma U3 YIJIeIUIACTHKA, CIIOKEHHAs! B TPAHCTIOPTHOM TTOJIOKEHUH
MOI00HO KUTANCKOMY Beepy, Hauasla pacKpbiBaThes. Kakmas ceKkiys BbIABUragach CTporo o mpo-
rpamme, 1ménkas pukcaropamu. Ha 3To ynuio copok MUHYT.

I'maBHOE HayaJI0Ch IOTOM.

KanenbHblil XOMOOMIBHUK-U3ITyYaTeslb — 3TO MHKEHEPHOE PEllIeHue, KoTopoe oHM ¢ Porosu-
HBIM KOTIa-TO HapucoBaIv Ha 00osix. KoHuenus npocras 10 reHMaIbHOCTH M HEBEPOSITHO CIIOXK-
Has B peaym3anuu. BMecTo Toro 4ytoObl TaluTh Ha OPOUTY TOHHBI METAUTMUECKUX PaUAlMOHHBIX
naHesieid, Kopaoib UCTIONb3YyeT B KAUeCTBE M3JTydaTess MOTOK METbUaIMX Kareb KUKOTO Terio-
Hocutensl. Karm, pa3orHanHbie B Bakyyme, 00pasyloT IJIOCKYIO 3aBecy, KoTopast 3¢p¢peKTrBHO cOpa-
ChIBaeT M30BITOUHOE TETUIO B KOCMOC. Jlanblile Karumy yJIaBIUBAIOTCS KOJUIEKTOPOM, OXJIKIEHHBIE,
BO3BPAIIAIOTCS B KOHTYP — U BCE TIOBTOPSIETCS 3aHOBO.

Teopernyeckn — KpacoTa. [IpakTdeckn — npakTuiecku He peansHo. [lorpedoBasnock iBe-
Ha/IaTh JIET, YTOOBI IOBECTU CHUCTEMY T'eHepallid MOHOJMCIIEPCHOTO MOTOKA Kamnesb 10 yma. Emgé
TPH Tojia YIIIIO HA KOJUIEKTOP, CIIOCOOHBIH MOMMAaTh Karuii 6e3 rnotepb. [lecaTs aBapuil Ha CTeHIax.
JIBaxapl Topes BakyyMHBI kopryc B VccnenoBatenbckom nieHTpe uvenn Kenapima. OpHaxkasl, B
2019-m, pasrepmeTusalius €/1Ba He MpYBesa K MoXkapy ¢ HaTpueM — TYIIWIA aproHOM, TTOBE3JI0.

Tenepp 310 padoTao B peaJbHOM KOCMOCE.

Ha skpane tenemeTpun OAMH 3a IPYrMM 3aropajvch 3eJEHbIE Mapkepbl. [laBieHue B Maru-
crpajsix — HopMma. CKOpoCTh MOoTOKa — HOMUHAJI. PopmMupoBaHKe 3aBECHl — IITATHO. AJIeKcen
BUJIENI CMOJICTIUPOBAHHYIO KAPTUHKY ¢ Kamep: «CKud» pacKkpbuics MOAOOHO TUTAHTCKOMY 30HTHKY,
Y OT Hero B 00e CTOPOHBI YXO/IWJIY JIBa TPEYTOJIbHBIX Mapyca — TOHYAMIIast 3aBeca U3 MeperpeToro
HATpUsl, KOTOpasi B BaKyyMe CBETHJIACh MPU3PAYHBIM BUIIHEBBIM cBeTOM. KpacuBo 10 qpoxku.

— KpacuBo 10 1poxku, — MpoIIenTan OH, U CUICBIIMNA PsAAOM MOJonoi uHxkeHep Tormores,
ero mnpasasi pyKa, KUBHYIL

— Kak ceBepHoe cusHue, Anekceid Buktoposuu.

— Her, Cama. Jlyunre. 9to Hare cusinve. PydHoit paOGoThI.

3anyck TypOOMAllMH peakTopa IMPOIIET B aBTOMATHUECKOM peXMMe. DTO ObLT KIIIOYEBOM
MoMeHT. SInepHast yacth «Ckuga» — BBICOKOTEMIIEPATYPHBIA PEAKTOP Ha OBICTPHIX HEUTPOHAX C
ra30BbIM OXJIAKJICHUEM U TPSIMBIM MPeoOpa30BaHMEM SHEPIUY B TYpOOMAIIIMHE 3aMKHYTOTO LIUKJIa
BpaiitoHa. HUKakux rpoMO3AKMX MaporeHepaTopoB, HUKAKMX TypOuH ¢ Bonou. ['enuii-kceHoHoBast
CMeCh, pa3orperasi B akTUBHOH 30HE JI0 MOyTOpa ThICAY KEJIbBUHOB, HAMPSIMYIO KPYTUT TYpOUHY, Ta
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BpalaeT reHepaTop, a OTpadOTaHHBIN Ta3 OXJIAXKIAeTCs U CHOBA UAET B peakTop. [Ipocro. Dddek-
TUBHO. M cMepTesIbHO OMAacHO MpH MaJIeHIIel ommmoKe.

Ho aBromaruka orpadorana 6e3yrnpedro. [laHHbIe TeJIeMeTpUu, PUXO/SIIUE B TTOMMOCKOBHBIN
LlenTp yripaBieHus MOJIETaMu, ObUTH MeaTbHbIMUA. HeRTPOHHBIN MOTOK TUIABHO BBIIIEN HA CTAIMO-
HapHBIN ypoBeHb. TemrepaTypa akTHBHOW 30HBI CTaOMIM3UpOBasIach. MOIITHOCTh Ha KJIEMMax reHe-
paropa — OMH M OJIMH MEraBaTT, Kak B y4yeOHUKe. AJIeKcel 3aKpbLT IJ1a3a U COCUMTAT JI0 JEeCSATH.
[Torom OTKpBLI. 3esEHble MapKephl TOPeIU MO-TIPEeKHEMY.

3an B3opBajIcs ariogucMeHTaMu. KTo-To Xjionain ero no ruiedy, KTo-To TPSC PyKy, HE3HAKO-
MBI TIOJIKOBHUK 13 MHUHOOOPOHBI KPETKO OOHSIT U CKa3aJl YTO-TO MPO HOBYIO 3py. AJIeKcel KUBa,
YIIBIOAJICS, IOKUMAJT POTSIHY THIE JIAJOHH, & CaM IyMaJl TOJIBKO O TOM, YTO I/Ie-TO TaM, B YETHIPEXCTAX
KWJIOMeTpax Haj 3eMJIEH, ceifuac Ouiia MallliHa, KOTOPYIO OHH CO3/1aiid OyKBaJIbHO U3 HUYero. 13
ypaBHenuii HaBbe-Ctokca. M3 conpomara. I3 6eccOHHBIX HOUeH U HEpBHBIX CPHIBOB. V13 BephI B TO,
YTO HEBO3MOXKHOE BO3MOKHO.

Ou Boimmen n3 L{YT1a Ha ynuiry. MOpo3HBIi TOAMOCKOBHBIIN BO3/1yX OOKET JIETKue. B kapmane
CHOBa JieKaJla 3anucka Porozuna. Anekceit gocrai e€, nepeunTas, akKypaTHO CIOXKWI U CIIpSATal B
HArpy/IHbIA KapMaH — TMOOJIMKE K CepiLy.

[NonuTryeckoe U TEXHOTOTHMUYECKOE 3XO TOTO COOBITHS MPOKATHIOCH 10 MUPY MIHOBEHHO.
Takue Bemy He ckpoelllb. TprcTa TOHH Ha OTMIOPHOU OpOHTE C BKITIOUEHHBIM PEaKTOPOM MeraBarT-
HOT'O KJIacCa — 3TO BaM HE CEKPETHBIM CITyTHUK-UHCIEKTOP, KOTOPhIA MOXXHO CIHCATh HA KOCMU-
yeckuit mycop. Kaxpiii paquomooutens ot Custia o Illanxas Mor 3aneneHroBarh XapakTepHbIN
curdai. Kaxaplii nH(ppaKpacHbIi TEIECKOI CUCTEMbl KOHTPOJIS KOCMHUYECKOTO IIPOCTPAHCTBA (PUK-
CHPOBAJI aHOMaJIbHOE TEIUIOBOE MSTHO, CPABHUMOE C HeOOMBIIION 3Be3/101. MH(popMalmoHHoe areHT-
ctB0 TACC BBHIITYCTHIIO CYXO€ COOOIIEHHE: «YCIEeNTHO 3aBePIIEH MEPBBIi 3TAIll JIETHBIX UCTIBITAHUNA
KOCMUYECKOH siiepHOM 3HeproasurateabHoi ycraHoBkU "Ckud-1"». Cyxo. Ckymno. [To-nenoBomy.
Ho mup npounran 3to nnaye.

B BammHrToHe B TOT ke JeHb cOOpaioch SKCTpeHHoe 3acenanre CoBeTa HallMOHAIbHOM Oe3-
onacHoctu. [upexktop HACA, cenosnaceiii busn Henbcon, emneé He onpaBUBIIMICS OT HEJaBHErO
niepeHasHavYeHusl, JOKJIabIBall CyXUM, OecIIBETHBIM rojiocoM. OH roBOPHJI O TOM, YTO aMEpUKaH-
CKasl mporpaMma siiepHbix TerioBbix japuraresiedi DRACO orcraér MUHUMYM Ha 11ecTh JieT. YTo
KareJbHbIe XOJOIWIbHUKU-U3TyYaTeNu Aake B TEOpUr He mpopadoTanbl. YTO MOHOIONMS HA aJTb-
HUI KocMoc yTpadeHa. [Ipe3uneHT cirynian Mmonya, NocTykuBas najbslem 1o crony. Korna Henbcon
3aKOHYIJI, TPE3UAEHT CKa3aJl TOJIbKO OfiHY (ppasy: «Haiinure MHE TOro, KTO CKaXeT, 4TO Mbl MOXEM
JOrHaTh». B 3aie noBucio tsaxénoe monyanue. HUKTO He BbI3BasICA.

B Tlekune peakims Obiia Ooliee caepkKaHHOW, HO HEe MeHee TpeBOXHOM. Kuralickoe Harmo-
HaJIbHOE KOCMUYECKOe yIpaBJieHHe JIAaBHO U TVIAHOMEPHO IIUIO K COOCTBEHHOM sIIEPHOM MPOrpamMmme,
Jeniasi CTaBKy Ha cotpyaHudectBo ¢ Poccueit. Ho MockBa BeXKJIMBO OTKA3bIBAJIACH JETUTHCS KITI0Ye-
BBIMU TE€XHOJIOTUAMU. Teneps cTajno NoHATHO nouyeMy. AHainutudeckuid eHTp npu ['occoere KHP
BBIITYCTHJI 3aKPBITHIN JOKJIa/, B KOTOPOM FOBOPUJIOCH: TEXHOJIOTUYECKUH pa3pbiB B 00J1aCTH KOCMHU-
YECKOM 1JepHOI SHEPTeTUKU COCTABJISIET OT BOCbMU /0 ABEHAALIATH JieT. EMHCTBEHHBIN peanucTuy-
HBII CLIEHapUI — MOKYIKa POCCUICKUX OYKCHPOB /7151 COOCTBEHHBIX MHUCCUI. I — ¥ TYT aBTOpBI
JOKJIaJ1a MIEPEXOIMIM Ha OCTOPOKHBIN LIENOT — PE3KOE YCUJIEHHUE TEXHOJIOTMYECKOU pa3BeIKHU.

CIIA u Kwuraii, 3acTpsBilIMe B MapagurMe XMMUYECKUX JBUraTeseil uisi JaJbHEro KOCMOCa,
OCO3HAJIM, YTO TOHKA 3a pecypcamH Iosica acTepouOB IpourpaHa emie ao crapra. [lonropa mecsaua
10 Mapca BMeCTo AeBSITH — 3TO He MPOCTO IUPPHI. DTO O3HAYAET, YTO POCCUUACKHUI KOpaOIIb MOXKET
cxonuTh K KpacHoii mianete U 0OpaTHO 3a OIHO OKHO ITycKa. DTO O3HAYAeT, YTo JII0Oasi MUCCHS B
T0SIC aCTEPOUJIOB CTAHOBUTCS HE TePOMUYECKOM IKCIIEAUIIUEN, @ PYTUHHOM TPAHCIIOPTHOW ONepaluei.
9TO O3HAYAET, YTO rejinii-3, MIaTuHa, PeaKo3eMelIbHbIE METAUIbI, KOTOPHhIE JIekKaT Ha MOBEPXHOCTU
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acTepouIOB, — BCE 9TO BHE3AITHO OKA3aJI0Ch B 30HE SKOHOMUYECKOH focsraeMocTu. TouHee, B 30He
nocsaraemoctu Poccun.

Ho Poccust He crienia MoXuHATD JIABPBl B OAWHOYKY. DTO ObUIO MPUHIIUITAAIBHOE PEIIeHHE,
npuHAToe e B cepeanHe 2020-x ronos Ha caMoM BbICOKOM ypoBHe. Konnenuus «Tuxoi raBanu»,
pazpadoTtanHas CoBeTOM 110 BHEIIIHEH 1 000POHHOM MOJIMTHKE, TJIACKIIA: KOCMOC JIOJKEH CTaTh 30HOM
KOJJIeKTUBHOTO ocBoeHus noj1 arui0il BPUKC, a He apeHo# 1151 HOBOM TOHKM BOOpYkeHHil. MockBa
HE XOTesa TOBTOPATh OMMMOOK XOJIOJHOW BOWHBI, KOTJIAa KOCMHUYECKHE aMOUIIMM TIPEBPATUINCH B
HETMOABEMHYI0 SKOHOMUYECKYIO HOlly. BMecTo 3Toro mpejjaraiace Mojesb Koonepamyu, rae Poc-
CHSI BBICTYTIAET TEXHOJIOTMYECKUM JIMJEPOM U ONIEpaTOPOM SIIEPHBIX OYKCHUPOB, a CTPaHbI-TIAPTHEPHI
BKJIQJIBIBAIOTCS B MOJIE3HBIE HATPY3KH, HAYYHBIE TPOrPaMMBbI U HH(PPACTPYKTYPY.

B tom xe 2027 rogy, yepe3 ABe HEAEM MOCJe YCIEIHOro BKIIoYeHus peaktopa «Ckudg-1»,
B Kazanu npomeén Bueouepentoit cammut BPUKC. Ha G6epery o3epa Kabdan, B ypTpacoBpeMeHHOM
IT-napke, coOpasuch TUAEpbl AECATH rocyaapcTB. MOCKBa BBUIOKMIIA Ha CTOM MPOEKT «O0UTeIB» —
COBMECTHOE CTPOUTENLCTBO MCCIIEA0BATEIbCKOM CTaHIIUK Ha opOuTe JIyHsl. [Ipe3eHTanuio mpoBoaui
JMYHO 1aBa PockocMoca, HO OCHOBHasI 4acTh TEXHUYECKUX CJIaii/IoB OblIa MOATOTOBJIEHA KOMAaHOM
SAposoro. Anekceii He oexan B Kazanp — cocnasicsi Ha 3aHATOCTb, XOTSI HA CaMOM JeJie ITPOCTO He
MOOU MyOMMYHBIX MeponpuATiid. OH CMOTpeN TPaHCIAIMIO 10 TeJICBU30pPY, CHIIS B CBOEM KaOH-
Hete B Koponége, 1 eiBa 3aMeTHO YJIbIOAIICS, KOT/Ia JIMAEPhl TOCYIAPCTB aruIONMPOBAIM KapTUHKAM
C BUIIIHEBBIMY MAPYCAMU KarleJIbHBIX XOTOAUIbHUKOB.

[Mpoekr «Ob6utenb» Ob1 amOuIMo3eH. OpoOuTaabHasi CTAaHIMs HOBOTO TMOKOJIEHHS JOJDKHA
Obl1a pa3mectuTbesi B Touke Jlarpanka L1 cucrembl 3emisi-JlyHa — uzieasibHOM TEpeBaIOYHOM
MyHKTE JJIsI MACCHIA K JIyHHON TIOBEPXHOCTH U JaJibllie, B TIIyOOKHUi KocMoc. KoHCTpykius nipejy-
CMaTpHBajIa MOAY/IbHBIA IPUHIMI cOOpKH. LIeHTpabHbIN Xad — POCCHICKUM, C SAEPHBIM PEaKkTo-
POM MaJIoil MOIITHOCTH, CUCTEMOM )KMU3HEOOeCTIeueH!sI 1 KOMaHAHBIM IIeHTpoM. K HeMy CThIKOBaJIHCh
®uitbie Moayau ot Muanu u Bpasumuu, nadoparopHsiii 0ok ot Kuras, actpodusnueckast oOcepBa-
topust oT FOAP 1 poOOTH3MPOBaHHBIN CKJIAI-XOJIOAMIBHUK OT CaynoBCKOM ApaBHUu, KOTOPast HEOXKH-
JaHHO IS BCEX MPOsIBUJIA MHTEPEC K KOCMUYECKIM TEXHOJIOTUSIM.

Cranius noimkHa OblTa pacTé He BBBICh, Kak MKC, a BIMpb, HAloMuHast He IPUBBIYHYIO KOC-
MHUYECKYIO CTAHIIMIO, & CKOPEe TMIaHTCKYI0 KOCMHUYECKYIO0 CHEXKHMHKY C IEHTPaIbHBIM XaboM. Takast
KOH(pUTyparus odecreuynBaia MaKCUMAJIbHYIO KECTKOCTh KOHCTPYKIIMHU IPU MUHUMAJIBHBIX Maccax
Y TIO3BOJISIIA CTBIKOBATh K CTaHIMM [0 AECATH KOpaOiell omHOBpeMeHHO. MIMeHHO Takoy au3aiiH
nipensioxui Tornones, u Ajekcelt ero yreepauJi.

Coopka «Obutenn» Hayanack B ceHTss0pe 2027 roga. Poccuiickue simepHbie OyKCHUPBI, KOTOpPBIE
K TOMY BPEMEHH Yyke IIPOILUIH MOJTHYI0 [IPOrpaMMy UCTIBITAHWI U IOy YMJTU CEPUIHOE HAaMEHOBaHKE
«Cxu-M», Tackanm Moayau Ha opouty JIyHbI, CJIOBHO peuHble TPYASATrH-Oapku. D10 ObUIO 3aBOpa-
’KUBAOIIIee 3peJIHIIe, JOCTYITHOE B MPSIMOM 3(hHpe J00OMY KUTETI0 3eMIU: OrPOMHBIE, MOONIECKU-
BalOLI1E BULIHEBBIMU NTapyCaMy MalllMHbI MEJUIEHHO, HO HEOTBPAaTUMO BOJIOKJIM K TOUKe JlarpaHxka
WIMHIPUYECKHUE, IapooOpa3Hble U TOPOUAATbHbIE KOHCTPYKIMH, U3 KOTOPBIX TIOTOM, KaK B TUTAHT-
CKOM KOHCTPYKTOpE, COOMpaiach CTAHIIHSI.

IMepBbiM K Touke L1 oTripaBuiicst 6a30BbIl MOAYJb «3apsi-2» — MPAMOUN HACJESTHHUK TOTO Mep-
BOI'O MOJYJISl, UTO Korja-To nosnoxui Hayasio MKC. B HéM pa3meraiuch cUCTeMbl OpUEHTAH, JBU-
raTejy MaJlou TSATH, 3arachl TOIUIMBA, BOAbI M BO3/yXa, a TAKKE IVIABHbIM KOMITBIOTEP YIIPABJICHUS.
Ero nocraBun «Ckug-M» ¢ 6optoBeiM HoMepom 02. Komanaupom Oykcupa 611 iBan Bepr, copo-
KaJIETHUI KOCMOHABT HOBOTO MOKOJIEHUs1, KOTOPBIH MPOIIEN NOATOTOBKY OIHOBPEMEHHO KaK MUJIOT,
WHKEHep-S/IEPIIMK U CIIEIMAIUCT TI0 poOoTOTeXHUKe. BMecTte ¢ HUM Ha GopTy Haxomwiicsi OOpTHH-
xeHep Pamxemr CUHIX — nepBblil MHOWICKUNA KOCMOHABT, JOMYIIEHHbIA K YIPABJICHUIO S/1I€PHBIM
OyKCHPOM.
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Onu craproBanu ¢ BocTouHOro B KOHIIE CEHTSIOPs1, KOTAa aMypcKasi Taira yske ropesna 30J10TOM
u OarpsiHiieM. CTHIKOBKA C MOAyJieM «3apsi-2» Ha HU3KOW OKOJIO3EMHOUM OpOUTE TMPOIILIA IITaTHO.
3atem OyKCHp BKJIIOUMJI MaplIeBble EKTPOPEAKTUBHBIE IBUrAaTeIM M HAaval MeJIeHHBIN, MHOTO-
AOHeBHBIN niepexo K Jlyne. Ha 310 ymuio oquHHaanaTh CyTok — 10 KOCMUYECKUM MepKaM, MoYTH
MTHOBeHUE. XUMWYECKHIA PA3rOHHBIN OJIOK TaIuIcs Obl TyJla He MEHBIIIE TPEX MeCSIIIeB.

B npsiMoM 3¢prpe coTHM MUJIJTMOHOB Jiofiel Ha0mogamu, Kak «Ckug-M» ¢ 3aKperyIEHHbIM Ha
HEM MomyieM TpuOIKaeTcs K Touke Jlarpanxka. KapTrHka TpaHCIMpoOBaiach ¢ BHEITHUX Kamep
Oykcupa. 3penuiiie ObUIO CIOPPEaTUCTUIECKUM: Ha ITEPeIHEM TUIaHe — aKypHbIe KOHCTPYKITMHU XOJIO-
IUJIbHUKOB-U3TyvaTesel, CBETSIINeCs] BUITHEBBIM, 32 HUMH — CepeOpUCTBIN IMIMHAP «3apu-2»,
a J1ajblile — OTPOMHBIH, 3JIUTHIA COHEYHBIM CBETOM ceprl JIyHbl 1 uépHasi OeckoHeuHOCTh. bepr
KOMMEHTHPOBAJT ITPOUCXOJSIIEe CIOKOWHBIM, IMOYTHA OYIHUYHBIM TOJIOCOM, CJIOBHO peyb IIUIA HE O
BeJIMYaiIeM UHKEHEPHOM JIOCTUKEHUU B UCTOPUH, a O PsIIOBOM TPAHCIIOPTHOU OMeparivu.

K Hos16p10 K «3ape-2» NMPUCTHIKOBAIN MHAUNACKHUNA KUJIOH MOAYIb «ApbsMaH», KUTAHCKYIO
naboparopuio «TSHBX3-2» U Opa3sWILCKUIN HcclenoBaTebckuii 010k «banneipanTec». CTaHIus
Havyanma oOpeTraTh (popMy CHEXMHKH. B nekaOpe J0CTaBWIM CayJOBCKHI MOJY/b-XOJOIMIBHUK
«bapaka» — orpomHbIii 11ap, MOKPBITHII COJTHEYHBIMH MAHENISIMU, BHYTPH KOTOPOTO MOAJEPKUBa-
JIach TeMIIepaTtypa, IpUroaHast 1Jisi XpaHeHust OnooOpa3IoB. KuTaickuil SKumax 3 Tpéx TalKOoHAB-
TOB MPHUOBLT HA COOCTBEHHOM Kopabie «IIIsHbuxkoy-19», a yepe3 Helemo K HUM MPUCOSTUHIITUCH
ABOE Opa3UIIbCKUX aCTPOHABTOB, MPOIIEIIINX TOATOTOBKY B 3BE3JHOM T'OPOJIKE.

K koHiy roga Hacenenue «O0OuTeIM» COCTAaBISIIO OAMHHAAIATH YesoBek. llectepo poccusiy,
TPO€ KUTAWIEeB, OIMH MHAMEL U ofuH Opasuiel. Komanaupom craHimy ObUT Ha3HAYEH POCCHICKUI
KocMOHaBT Oner ®PunaToB — ONBITHBIN, ABaXAbl JeTaBimid HA MKC, crokoiHbIi U paccyauTesb-
HBII, yMEIOIUI CIaXuBaTh J1I00ble KOH(PIMKTEL. HayuneiM pykoBoauTesnem craia noktop Jlu Baii,
KHUTasHKa COPOKa JIBYX JIET, OJJMH U3 BeAYIIMX MUPOBBIX CIEIHATUCTOB 10 Ouodusrke. IMeHHO mox
e€ PyKOBOACTBOM Ha «O0OuTeIN» HAYAIKCh SKCIIEPUMEHTDI, KOTOPBIE BIIOCIIEICTBUM JISITYT B OCHOBY
Bceil OyyIeil KOCMUYeCKO! IKCIIaHCUH YeJIOBeUeCTBa.

Wnes vcrionb30BaTh MUKPOTPABUTAIMIO J1JIs1 BHIPAIIIMBAHUST OMOIOTMUYECKUX TKaHel Obuia He
HoBa. Emé nHa MKC nbitasiuch mevarats opradbl Ha 3D-OuornprHTepax, HO KakIbli pa3 CTaIKUBA-
JIMCh C OOHOM M TOW ke mpoOnemoil. TkaHu, BeIpallleHHblE B HEBECOMOCTH, ObUTM OE3YIPEeYHBI 110
CTPYKTYype: KJIETKH POCIM PaBHOMEPHO BO BCE CTOPOHBI, (DOPMHUPOBAIIM MPABUIbHYIO TPEXMEPHYIO
MaTpuIly, He CMHHAJIMCh TIOJl COOCTBEHHBIM BecoM. Ho Korja 3T TKaHu BO3BpaIIaINCh HA 3eMITIO,
OHM paspylajuch. ['paBuTaius, oT KOTOPOM MX M30aBWIM Ha opOuTe, Opaia CBOE: HEOKpEIIIHe
KOJUIareHOBBIE BOJIOKHA HE BBIICP:KUBAJIH, KJIETOUHbIE MeMOpaHbl Je(pOPMUPOBAIUCH, KaNMJUISIpHAS
ceThb cxJIonbIBaiachk. OpraH, Oe3ynpevynblid B KocMoce, TipeBpaiaiics B 0echopMeHHyI0 Oromaccy 3a
HECKOJIbKO YacOB TIOCJIE MOCAIKH.

JIu Bait npeanoxuia uHow noaxos. He BeipaimyBaTh opransl Ha opouTe, a cCo3aBaTh Ha OpouTe
ke OUOTIONTMMEpBI C TIPOrPAMMHUPYEMOI TPOYHOCTHIO, KOTOpbIe HA 3emiie OYIyT CIIyKUTh KApKacoM
s Oymymx opranoB. KoHrenimst 6bl1a mpocTa U OHOBPEMEHHO CJIOKHA: B YCIOBUSIX MUKPOTpa-
BUTAIMY CUHTE3MPOBATh KOJUIAreHOBbIE HAHOBOJIOKHA, KOTOPBIE IPU COSAUHEHUH C KJIETOUHOH KYJIb-
TYpOH ManueHTa oOpa3yloT TKaHb, YCTOMUMBYIO K 3€MHOH IpaBUTAIIMH. VIHBIMH CIIOBaMH, CO3JaTh
apMUPYIOIIMI MaTepuat Iisi OyAyIMX OpraHoB, KOTOPBIA MOXHO HarledaTaTh TOJIBKO B KOCMOCE.

DKcrnepuMeHTH Hauanuch B stuBape 2028 ropa. B madoparopHom monyse « TssHbxa-2» JIn Bt u
e€ acCHCTeHT, MOJIOZION poccuiickuii 6uoor [ImMutpuit KombIoB, cobpau crienaibHbIi OUOpeaKkTop,
CIIOCOOHBIN pabOTaTh B YCJIOBUSAX 3aMKHYTOrO 00bEMA cTaHIMU. [lepBbie OIMbITH ObUTA HeYIaYHBIMU
— KOJIJIATEHOBbIE HUTH TOMYYaIUCh CJMIIKOM XpyNKuMH. Bropeie — Toxe. Ha Tperbeii momsiTke
OHM M3MEHWIN KOHIIEHTpaIuio (pakTopa pocta (puOpPoOIacCTOB, U Pe3yIbTaT MPEB3OMIENT OKUIAHUS.
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[Non MUKpPOCKOTIOM OBLIO BUIHO, KaK KJIETKU OYKBaJIbHO OOBOJIAKMBAIOT CHHTE3MPOBAHHBIE HAHOBO-
JIOKHA, (popMHpYs TPEXMEPHYIO MATPHILy, KOTOpas M0 MPOYHOCTU HE YCTyala ECTECTBEHHOM TKAHMU.

O cBoém ycniexe Jlu Bait monoxuna smyno FdpoBomy, Korga TOT TmpuObT Ha «OOuUTENb» C
MHCHeKIuen B KoH1e ¢gpeBpast 2028 rona. Anekceit ObUT BKIIIOYEH B COCTAB IKUIAXKa MOCEHIEHUS KaK
TEeXHUYECKUH CHEUAINCT — eMy TPEICTOSIIO MPOBEPUTh PabOTy peakTopa CTAHIMU, KOTOPBIA ObLT
yMeHbIleHHO Korrel «Ckuda». OH mpoObLT Ha CTAHIIUK TPOE CYTOK U yJieTell 0OpaTHO C YyBCTBOM
r1yOokoro yaoBieTBopenus. Be€ padorano. Be€ apimano. Be€ xuo.

K ToMy BpemeHM cTaHIMs HACUMThIBaJIa yke BoceMb MoayJiel. K ieHTpanpHOMY Xaly MpUCTHI-
KOBAJIVCh JIBa HOBBIX OJIOKa — I0KHOA(pUKaHCKas acTpodusnueckas odcepBaropust «VIMByna» ¢
ONTUYECKUM TEJIECKOIIOM METPOBOIO KJIacca M POCCUICKUI TPY30BOM CKJIa[], HAOUTHINA MTPOBU3UEH,
BOJIOI M 00OpY/IOBaHMEM Ha MOIroAa Brepéa. B mapre oxuaanock npuObITHE TIEPBOTO KOMMepUe-
CKOI'0 MOJYJIsl — OTeJb «3BE3IHBII» Ha YEThIPE MECTA, IOCTPOEHHBII Ha IEHBI'M YaCTHOTO KOHCOP-
nuyma u3 OAD. Typusm B Touky Jlarpanxa CTaHOBUJICSI PEATbHOCTHIO.

Ho Bcé€ 310 — cTaHmusl, 3KCepuMeHTHI, TYpU3M — OBUIO JIMIIL BEPXYIIKOi alicoepra. McTun-
Has 1eJTb IporpamMmbl « Trxasi raBaHb» Jiexkaa ropasio riyoxe. BepHee, ropasio anbiie — B rosice
acTepoMJIOB, a 3ateM U Ha JlyHe.

B mapre 2028 roga «Ckud-M» ¢ 6opToBeiM HoMepoM 04 mon komaHaoBanueM MBana Bepra
OTIpaBUJICS B MIEPBYI0 MUCCHIO 3a Tpenesibl cucteMbl 3emisi-JlyHa. Ero nenbio Osu1 acrepoun (16)
[cnxest — TUTaHTCKUN METAUTMUECKUIA acTepou] AUaMeTpoM Oosiee JBYXCOT KMJIOMETPOB, TIOUTH
HEJTMKOM COCTOSIIIMIA U3 XKeJle3a, HUKES U, IPeANoIOKUTETbHO, 3HAUYMTENTLHOTO KOJIMYECTBA TUIaTH-
HouAoB. OLIEHKHU Te0JIOrOB BapbUpPOBAJIMCh, HO JIaXke 10 CaMbIM CKPOMHBIM MOJCYETAM CTOMMOCTD
MeTassioB Ha [Icrxee mpeBbiiiaia BClO MUPOBYIO SKOHOMUKY B JIECSITh THICSY Pas.

KoneuHo, peub He 1u1a 0 TOM, 4TOOBI JOCTABUThH BCIO 9Ty Maccy Ha 3eMmo. 3aj1aua MUCCUH
«[lcnxesi-1» Obl1a CKpOMHee: BBIATH Ha OPOUTY acTepou/ia, MPOBECTH JIETATbHOE KapTUPOBAHKE €ro
MOBEPXHOCTH C TIOMOIIBIO PaJIApOB U CIIEKTPOMETPOB, TPOOYPUTh HECKOJIBKO HENTYOOKUX CKBAXUH
Y JIOCTaBUTH 00pa3iibl rpyHTa Ha «O0uTesb» 17151 aHamm3a. Be€ a1o 3ansno y Bepra u ero skunaxa u3
TPEX YesioBeK 4YeThipe Mecsia. OHM CTapTOBaIM B MapTe U BEPHY/IUCH B MIOJIE, TIPUBE3s HA CTAHIIIO
KOHTEHHEP C ABAJIATHI0 KUJIOTPAMMaMH aCTEPOUIHOTO BEILIECTBA.

PesynbraThl aHayM3a MopasuiM Jake CKENTHKOB. B oOpasiiax, moMuMo skeie3a M HHKeJs,
CONEePKAJIOCh 3HAYMTENIBHOE KOJIMYECTBO 30JI0Ta, TUIATUHBI, NATaaus U poaus. Eni€ 6onee BaKHbIM
ObLIO OTKPHITHE, c/ieNlaHHOe Ipynmnoi JIu Baii: B mopax MeTautniecKoi MaTpuiibl ObUTH OOHAPYKEHBI
MUK POCKOIIMYECKHE BKJIIOUEHUs], cofiepkaiue reiui-3. ToT camblil Teuii-3, KOTOPhIA CUATAEeTCS
U/ICUTHHBIM TOTUTMBOM JJIs1 TEPMOSIAEPHBIX PEaKTOPOB BTOPOTO MOKOJeHHs. TOT camblii U30TOII, 32
KOTOPBIM Y€JI0BEYECTBO OXOTUIIOCHh Ha JlyHe.

OTKpbITHE 03HAYAJIO, UTO ACTEPOUIbI MOTYT OBITh HE TOJIBKO MICTOYHUKOM METAJIIOB, HO U TOTI-
JIMBOM J1J151 OyyIIiel TepMOsIIEPHON SHEPTeTUKU. DTO MEHSLIO BCE. DKOHOMUYECKast TPUBJIeKATE Th-
HOCTb KOCMUYECKOH 9KCIIAHCUU BO3pAcTajia Ha MOPSIOK.

Ha 3emsie HOBOCTh O pesynbratax muiccuu «llcuxesi-1» BbI3Bana 3(pgekT pasopBaBIIeCs
60MObI. Bupsku mxopaauio. AKIIMKM rOpHOJOOBIBAIOIIMX KOMITAHWH 11a/1J11, aKIIMK BHICOKOTEXHOJIO-
TMYHBIX Koprioparwii pociau. B OOH Havamich KOHCY/IBTAlMU O PABOBOM CTaTyce pecypcoB Hebec-
HBIX Tesl. JloroBop o kocMmoce 1967 roma, 3anpemaBimil HAMOHATBHOE MTPUCBOSHUE HEOeCHBIX Tel,
HUYEro He TOBOPHUJI O YaCTHOM NoObiue pecypcoB. KOprcThl OpocHivCh JIaTaTh TTPABOBON BaKyyM.
[Monmutuku — enmuTh emié He JOOBIThie OOraTcTBa.

A Ha «O6uTtem» TeM BpeMeHeM Habupasl 000POTHI COOPOUHBIH 1ieX. DTO ObLIT HOBBINA MOJTYIb,
JocTaBiieHHbI B Mae 2028 roga, — BBITAHYTbI HWIMHAP, BHYTPH KOTOPOTO pa3Mellianach aBToMa-
TU3MPOBAaHHAs IPOU3BOACTBEHHAsI TIMHMS. Ve 3akiiodanachk B TOM, 4TOObI PSMO Ha OpOuTe Tepe-
padaTbiBaTh aCTEPOUIHOE CHIPhE B TOTOBBIC M3/1eusi — hepMbl, TTaHeu, KaOe/u, AeTalu JBUrarte-
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Jiefi. 3a4eM TalTh Ha OpOUTY TOHHBI METaJlIa, BBIIJIABIEHHOTO Ha 3eMJIe, €CIIU €ro MOXHO JOOBITh
Ha actepoujie 1 nepepadoTaTh MPsSMO 31eCh?

Texnomoruio orpadaThiBan Ha oOpasiax ¢ [Ierxen. C MOMOIIBIO JTa3epHOM TUIABKHU B BaKyyMe,
3D-mevaTy U MEKTPOHHO-JIYYEBOH CBAPKHM POOOTHI COOMPAIN U3 aCTEPOMIHOTO MeTasa hepMeH-
Hble KOHCTPYKIIMH, HE YCTyNAloIKe 0 IPOYHOCTH 3aBOACKUM aHasioraM. [Iponecc mén mMeaieHHo,
HO BepHO. K centsaopio 2028 roza 1iex BbIgal NepBYyI0 MapTHIO TPOAYKIIMHA — JECSATh CTaHAAPTHBIX
dbepm, KoTOpble OBUTH UCTIONB30BAHBI IS PACIIIUPEHUsT CAMOM CTaHIIHH.

Kocmuueckas cHexxuHka pocia. K neHTpansHOMY Xa0y J0OABUIIHCH eIIE ABA KIJIBIX MOMIYJIA,
HOBasi laboparopusi U CKJaa-pedprkeparop Uisi XpaHeHUs! MPOAYKTOB. UMCIIEHHOCTh MOCTOSH-
HOTO 9KUMakxa yBEJIMYWIAch A0 BOCEMHaALATH uenoBeK. [losBuics axe HeOONBbIION MeTuIvH-
CKUI OTCEK, riue kocMoHaBT-Bpau Enena CopokuHa mpoBesa NepBylo B MCTOPUM ONEpalyio B yCIIO-
BUsIX TOYKM Jlarpanxka — ymanuia anmeHAuIUT y Opa3uiibcKoro acTpoHaBTa. Omeparys mpoinia
YCTIEIITHO, ¥ 3TO CTAJIO el OJHOM BEXOil: YeJIOBEUECTBO JOKA3aJIO0, YTO CIIOCOOHO HE TONBKO KUTh,
HO U JIEYNUTHCS B JAJIbHEM KOCMOCE.

K koniy 2028 roga «O6utenp» MpeBpaTHach B MOJTHOLIEHHBIN TPAHCTIOPTHBIN y3ei. Exeme-
CSIYHO K CTaHIMM NMPHUOBIBATIM U YOBIBAJIM 10 YeThIpEX Kopabieit. Poccuiickue «Ckugbl» 00CTy)u-
BaJIM peryispHbie peiickl 3emisa-Ooutens u Oourtens-Jlyna. Kutaii joctaBui cCBoi COOCTBEHHBIN
JIyHHbIA MOAYJIb, KOTOPBIM IIPUCTBIKOBAJICS K CTAHLMU B O:KUAAHUM NI€PBOI MUJIOTUPYEMO MUCCUU
Ha MOBEPXHOCTh. VIHMs 00BbsIBMIIA O TUIAaHAX OTHPABUTh Ha «OOUTEIh» HAMOHAJIbHBIN SKHNax. Bpa-
3ums 1 FOAP Bi1ouIuch B CTPOUTEIHCTBO HOBOT'O HAYUHOT'O MOAYJIA U1l aCTPOPU3MUECKUX UCCIle-
noBanuil. CaynoBckasi ApaBusi mpopMHAHCUPOBAJIA CO3aHME KOCMUYECKOT0O OTeJIsl HA JBEHA/IIATh
MECT.

Anexceit SIpoBoii Bcrpetun 2029 rog Ha 3emite, B cBoéM kaduneTe B Koponése. OH TOJBKO
YTO BEPHYJICS C OUepeTHON MHCHEeKIMU Ha «OOUTeNb» U CUAEN, IS/ Ha 9KPaH MOHUTOPA, TIe Bpa-
I1aJ1ach TPEXMEpPHAsi MOZIENb YerO-TO HOBOTO. DTO ObLIT 9CKU3 — TMOKA €IIE OUeHb MPUOIM3UTETbHBIN
— IPaBUTALIMOHHOIO MaHumynasTropa. Toro camoro ycrpoiictBa, KOTOpOe, IO 3aMbICITy TEOPETUKOB,
JOJKHO OBUIO HAYUYUTHCS YIIPABJISATh TPABUTAIIMEN C TIOMOIIBIO MAHUITYJISIIIMEI ¢ TEMHOW MaTepren.

KoneuHo, 10 peanm3aiiuu 3Toi uaeu ObUH e aecaTuaeTus. A MoxeT ObITh, U cTosietrs. Ho
Anekcelt 3HaNI: KOrga-HUOYIb 3TO MPOon30MAET. [loToMy UYTO MATHAAIATH JIET HAa3aJ OHU TOYHO TaK
K€ CHZIeNM ¥ PUCOBAJIM HA 000SIX KarleJbHbIe XOJOIMIBHUKY, KOTOPhIE CEYac HECYT YeJIOBEUECTBO
K 3BE3JaM.

OH foctan u3 sIMKa CTojla 3anucKy PoroswHa, pa3BepHys €€ W mepeduTtan B COThIA pas.
[ToToM akkypaTHO CIOXUI U yOpasl oOpaTHO. 3aTeM BCTal, MOJOMIEN K OKHY U JOJITO CMOTpeN Ha
cepoe sSIHBapcKoe Hebo, B KOTOPOM TJIe-TO TaM, JajieKo-AajieKo, Bpallaiach BOKPYr 3eMII MajleHb-
Kas sipkas Touka. Ero 3Be3na. Ero «Ckud». Ero xu3Hs.

I'ne-to B Kb yxe BeluepunBasii KOHTYPBI TOI'O CaMOTO I'PaBUTALIMOHHOIO MaHuIyJATopa. I ne-
TO B IIeXaxX CBapMBaJIM KOpIyca HOBBIX OyKcupoB. [ne-to Ha «O6utenu» Jlu Bait roroBmia HOBYIO
CepHIo IKCIeprMEHTOB ¢ OuononuMepamu, a MBan Bepr coOupaics B ouepeiHON pelc K mosicy
acreponsioB. KocMuyeckast cHe:)XMHKa pociia, 00pacTasi HOBBIMU JIydaMU-MOyJsiMu. YeoBeuecTBO
nepenuio PyOMKOH — ¥ Tereps MyTH Ha3ajl yXe He ObLIo.

11



H. Heiipo. «Tuxas raBaHb»

I'naBa 2 I'paBuTanmoHHbiil ckajabnesb (2031 ron)

K 2031 rogy cranmms «O0utenb» pa3pociach 10 pa3MepoB, KOTOpbIe €lI€ MATh JeT Ha3ajl
MOKa3aJIiCh Obl HAYYHOM (PAaHTACTHKOM JJa’ke CaMbIM CMEJIBIM BH3HOHepaM. CeMHaIIaTh MOIYJIeH,
COEMHEHHBIX TePMETHYHBIMH TIepexofiaMu, 0Opa3oBbIBaM B Touke Jlarpanxka L1 cucrembr 3emis-
JlyHa cTpyKTYpy, HATOMHHAIOIILYI0 TUTAHTCKYI0 CHEKMHKY C LIECTBIO JTyYeBbIMU CEKTOpamu. Touka
L1 6bla BeIOpaHa He CTyyailHO — 3J1eCh IPAaBUTAIIMOHHbIE TT0Js1 3eMin 1 JIyHbI ypaBHOBEIMBAIN
APYT Opyra, co3aBasi ueabHble YCJIOBHA AJI51 JUIUTEIBHOTO CYILECTBOBAHUS KPYITHOM OpOUTAIbHOM
KOHCTpYKIMH. CTaHIMs BUCENa B 9TOM I'PaBUTALIMOHHON sIME, COBEpILIasi JIUIIb HeOONIbIIIEe KOppeK-
LM C TIOMOILBIO JIEKTPOPEAKTUBHBIX JIBUTATEJIel MaJIOi TATH, MATAIOLIUXCSA OT KOMITAKTHOTO s1ep-
HOro peakTopa «Ckug-Mini» MOITHOCTBIO B IBECTH KUJIOBATT.

Hacenenne «Obutenu» k Hadany 2031 roma cOCTaBIIsIO BAAIATh CEMb UYEJIOBEK MOCTOSIH-
HOTO SKHMaKa U JI0 MATHAALATH CIEIMAFCTOB, MPHOBIBAIOIINX 110 POTAIIMOHHOW CXeMe KaXIble
TpU Mecsla. MHOTOHAMOHAIBHbINA KOJUIEKTUB BKJoYanl rpaxiad Poccun, Kuras, Uuouu, bpasu-
mmu, OxHo-Adpukanckoit Pecriyoimku u, ¢ HegaBHUX 1op, MpaHa, prcoeAMHUBLIETOCs K IPOEKTY
«Tuxas rasanp» B 2030 rogy. Komannosan cranimen no-npexseMy Oser ®uiiatos, MOJIyYUBIINT
3a 9TU rofpl HeoduimanbHoe rpospuie «Map Kocmuueckoro I'opona». OH 3HaN KakAblA BUHTHK
CBOETO XO3SI1ICTBA, MIOMHWJI HU POKJIEHHUsI BCEX YJIEHOB SKUIMAXa U yMeJl pa3pyarBaTh KOH(PIMKTHI
paHblile, YeM OHU YCIIEBAJIM NIEpepacTy B HEUTO CEPbE3HOE.

Ho rnaBHOe uyno «O6utenn» HaXOAWIOCh HE B XKUJIBIX MOAYJSX U HE B acTpopU3NUecKon
oOcepBaTopuH, rie 0KHOA(DPUKAHCKUI TestecKon «VIMBYIa» KPyTrJIOCYyTOYHO CKAaHUPOBAJT ITyOOKHIA
KOCMOC B MOMCKax 3K30IU1aHeT. [J1aBHOE 4y/10 pacrosaraiaock B MOyJle HOMEP JIBeHaalarh, opu-
LIMaJIbHO UMeHoBaBIIeMcs «JIabopaTopus pyHIaMeHTalbHOM (UMK 2, a HeO(PULUAIBHO — ITPO-
cro «Kosnpibenp». IMEHHO Tak y4éHble OKPECTUIIM TOT OTCEK, KOT/ia MOHSUIN, KaK1e MepCreKTUBbI
OTKPbIBAIOTCS MEPE] YeIOBEYECTBOM MOC/IE YCHEIIHBIX UCTIBITAHUIA NEPBOro AEHCTBYIOIIETO IPpaBU-
TALMOHHOT'O MAaHMITYJIAATOPA.

Kupa CobGonesa, Beaymuil pusuk-sxkcniepumentarop «Konsidoenn», 3aTauB JbIXaHUE CleIua
3a MOKa3aHUsMH Ha rosorpaguyeckoM skpaHe. Eif Obi10 TprauaTe yeTsipe rofa, OHa Oblia BBITYCK-
Huueit MOTU u yuennuen Anekces: SIpoBoro, XoTsl UX Hay4YHbIE IyTH Pa30LLINCh — AJIEKCEN 3aHU-
MaJics AJepHbBIMM ABurarensMu, Kupa ynuia B pusnky Bbicokux 3Hepruid. OHa HOCHJIa KOPOTKYIO
CTPUXKKY, HE ITPU3HABaJIa KOCMETHKH JIa)e B Te IHH, KOIJIa Ha CTAaHLIUIO [TPUJIETAJIO BBICOKOE HaYasIb-
CTBO, ¥ 00J1ajaj1a peAKIM 1apOM — YMEHHEM OOBSICHSTH CJIOKHeHIMe (pr3nYecKre KOHIETIINH TakK,
YTO MX TMOHUMAJM Aake JaN€Kue OT Hayku yonu. [locneqaue Tpu roga e€ KomaHga paboraja Haf
TeM, YTO KOJIJIETH Ha 3emiie Ha3blBaJIM «TI'PABUTAIIOHHBIM CKAJIBIIENIEM» — YCTPOHCTBOM, CIIOCO0-
HBIM CO3/1aBaTh JIOKAJIN30BAHHbIE MOJIS1 UICKYCCTBEHHOH I'PaBUTALIMM BBICOKOW MHTEHCUBHOCTH.

Hcropus storo npoekra yxoauiaa KOpHAMH B Hadasio 2020-x rogos. TeopeTnueckuil IpopsIB
nipousoién e B 2028 rony B O0beJMHEHHOM UHCTUTYTE SIEPHBIX UCClieoBaHUi B [lyOHe — ToM
CaMOM HayKorpaje, rje Koraa-To CHHTE3UpOBaJIM MEPBble TPAHCYPAaHOBbIE 1eMeHThl. [ pynna (pusu-
KOB [0l PyKOBOJICTBOM akajgeMuka Muxaunsia Cepreesuya bonoTtoBa cymena TeopeTnueck 000CHO-
BaThb U SKCIIEPUMEHTAIbHO OATBEPAUTH BO3MOKHOCTb CO3/1aHU S CTAOMJIBHON 9K30TUYECKOH TUIa3Mbl
C OTPHLIATEJILHOM TUIOTHOCTBIO 9Hepruu. Cama KOHUEIIMS OTPULIATEIbHOM SHEPruy He Oblila HOBOW
— e€ MpeACKa3blBaIM eIlE B paMKax KBaHTOBOK Teopuu Mois B KoHLE XX Beka, a a¢dekr Kazu-
MUPA, 3a(pUKCUPOBAHHBIA SKCIEPUMEHTAIBHO, KOCBEHHO MOATBEPXKJall, YTO TaKasi SHEPrUs Cyllle-
crByeT. Ho 1o BonoroBa HUKOMY He ynaBajioch co3/iaTh €€ B TAKMX KOJIMYECTBAX M TAKOW CTaOMJIb-
HOCTH, YTOOBI MOXKHO OBLJIO TOBOPUTH O NMPAKTHYECKUX MPUMEHEHUSIX.

[TpopbiB nyOHEHCKMX (DPU3MKOB 3aKJIIOYAJICS B 0COOOW KOH(UTYpalMy MarHUTHBIX TOJIEH M
UCIIO/Ib30BAHUM CBEPXTSKENBIX M30TONOB, CHHTE3UPOBAHHBIX CHELMAIBbHO [J1s1 3TOTO SKCIEPUMEHTA.
[Tna3zma, KOTOPYI0 OHM HOJTYYMJIH, CYIIECTBOBAJIA BCETO JIMIIIb [BE LIEJIBIX U TPH JIECATBIX CEKYH/IbI, HO
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9TOrO XBATUJIO, YTOOBI IATUMKH 3a(PUKCUPOBAIN JIOKAIBHOE UCKPUBJICHUE TIPOCTPAHCTBA-BPEMEHH,
9KBHUBAJICHTHOE TPABUTAIIMOHHOMY TTOJTIO HAMTPSKEHHOCTHIO B 0,052, DTO OBLIO CMEXOTBOPHO MAJIO TIO
CPaBHEHMIO C 3eMHOH IpaBUTAIMEN, HO caM (PakT — (pakT! — TOro, UTo JIOAU HAYYHIIUCh CO3aBaTh
I'PaBUTAIVIO KCKYCCTBEHHO, TIEPEBEPHY.I BCE.

Jlanpire Havasach TOHKA WHKEHEPHBIX pelieHwid. [1na3My HyXHO OBUIO CTaOMIIU3MPOBATS.
Bpewms e€ cymiectBoBaHUsS] — NPOLIATh. IHTEHCMBHOCTD TOJISI — HApPacTUTh. DTUM U 3aHUMAaJIach
rpynna Kuper CoboneBoit Ha «O0uTENN», T/Ie YHUKAJIbHBIE YCIOBUS MUKPOTPABUTAIIH TTO3BOJISLIIH
MIPOBOIUTDH SKCHEPUMEHTHI, HEBO3MOXHBIE Ha 3emye. IMEHHO HEeBeCOMOCTb OKa3asach KJIIOYOM K
cTaOMJTM3AIIMY TUIa3Mbl: Ha 3emile TPaBUTAIIMOHHOE TI0JIe TIAHETHl BMEIIMBAJIOCh B MPOIIECC, UCKa-
’KaJI0 MarHUTHBIE JIOBYIIIKH, 3aCTaBJISUIO TJIa3My CXJIONBIBAThCSA. B Touke Jlarpanxka, rjie rpaBUTaIu-
OHHOe BozzeiicTBre 3emun 1 JIyHbl ObUIO MUHMMAJIBHBIM, T1J1a3Ma BeJia ceOsi ropas3fo cTaduiIbHee.

K navany 2031 rona komanaa Kupsl qoouiack Toro, 4to mia3ma ¢ OTpUIAaTeIbHOM IJIOTHOCTHIO
SHEPruy MOIJIA CYIIECTBOBATh 0 COPOKA MUHYT, a CO3[aBaeMO€ €I0 JIOKAIbHOE I'PAaBUTALIMOHHOE
niosie gocturano 0,5g. CerogHs A0KeH ObLT COCTOSTHCS OYePETHON KCIIEPUMEHT, IIEJIbI0 KOTOPOTO
ObL10 octrxenue (),7g — MoKazatesisi, COMOCTABUMOTO C JIYHHOW TPaBUTALIACH.

— INopato nmutanue Ha KOHTYp, — npousHecna Kupa, 1 e€ nasierr KOCHYJICSI CEHCOPHOH TMTaHEeJH.
[onoc 3Bydas COKOWHO, HO Te-TO TTyOOKO BHYTpU BCE apoxkaio. Kaxapii SKCIIeprUMEeHT C Ti1a3-
Mo ObUT pCKOM. Eciii MarHuTHasI JIOBYIIIKA OTKaXeT, Tla3Ma C OTPHIIATeIbHOM SHEPTrUei BHICBO-
OOIUTCS — W YTO TTPOM3OUET, HE MOT TPE/ICKa3aTh HUKTO. TeopeTuueck — aHHUTHIISIIINS C O0BIY-
HOUM MaTepuel, BBIOPOC KECTKOTO M3TyUeHHUs], pas3pyleHue Moayis. [IpakTuuecku — moka HUKTO
HE MPOBEPST, ¥ POBEPATh HE XOTEJIOCh.

B 1ieHTpe aKCIepuMeHTaIbHON KaMepbl, N30JMPOBAHHON MHOTOCJIOWHBIMHA CTEHKAMU U3 POC-
CHUICKOTO KOMITO3UTa «(epporuiacT», BO3HUKIJIO cBeyeHre. CHavasia efiBa 3aMeTHOe, OJ1eIHO-TOy-
60€e, OHO HaOMPAJIO SIPKOCTh, CTAHOBSICh IIOXOKUM Ha KPOIISYHYIO 3BE3/1Y, YACPKUBAEMYIO B CUIIOBBIX
TUCKAaX MarHUTHBIX TIojiel. [11a3ma 3akpyTiiiach B TOp — MPaBHIIBHOE, TEOMETPUUECKU Oe3yIpedHoe
KOJIBIIO AMAMETPOM OKOJIO COPOKA CaHTUMETPOB. Kupa nepeBerna B3IJIs/1 Ha KpaH, Tj1e 0ToOpakasach
KapTUHKA C JIa3epHON MHTEP(epOMeTpUIECKON CETKHU. DTa CeTKA — ITyYOK U3 JIByXCOT MATHICCITU
IeCTH JIa3epHBIX JIy4el, MepeceKaionux padouyo KaMepy B pa3HbIX HaIpaBJIeHUSAX, — ObLIa IJIaB-
HBIM JIMarHOCTUYECKUM MHCTPYMeHTOM. JII060e rckaxeHue MPOCTPaHCTBA-BPEMEHN MEHSUIO JITUHY
MyTH JIy4a, 1 uHTepdepomMeTp (PUKCHPOBAII 3TO C TOYHOCTHIO 10 IECATHIX JI0JIel HAaHOMETpa.

— Tlonuia Hakayka, — MPOKOMMEHTUPOBAJ CUISAIIMN PSAAOM OIepaTop, MOJIOAOW Opas3uiib-
ckuii ¢usuk Koao Kapnoc Anmeiina. — Temneparypa 1mia3mbl — IIECTbCOT THICSY KEJIbBUHOB.
[TnoTHOCTH 3HEprum... Matepb 60kbs, Kupa, mocMoTpu Ha 3T0.

A TIOTOM TTPOM3OIILIO TO, Yero OHW He OkuaaId. [IpocTpaHCTBO BHYTPU IKCIIEPUMEHTATIBHON
KaMepbl UCKA3WJIOCh. ITO ObLJIO BUIHO HEBOOPYKEHHBIM I1a30M, jJaxe O0e3 BCAKUX mpuoopos. Ceer
OT JIA3EPHOM CETKH, TIPOXOJIsI CKBO3b PadOUyI0 30HY, U3THOAJICS, CJIOBHO CTPYS BOJIBI, Orudaromas
HEBUAUMBIN KaMeHb. D(PeKT rpaBUTAIIMOHHON JIMH3bI — TOT CaMBblid, YTO aCTPOHOMBI HAOMIOAAIOT y
YEPHBIX JIBIP U MACCUBHBIX TAJIAKTUK, — BO3HUK MPSIMO 3]1€Ch, B MAJICHBKOM JJab0opaTopuu Ha opouTe
Jlynsl. Kupa modyBcTBOBaJIa, Kak K TOpITy TMOAKATHIBAET KOMOK. DTO ObUIa HE MPOCTO yaava. ITo
ObLJ1a KICTOPHSI.

— Crabwmm3anus Ha OTMETKe HOJIb ceMb, — Tipon3Héc JKoao ceBmmmm romocom. — Kwupa, y
HAC TOTYYUIIOCh.

— Jla, — tuxo orBeTmsia oHa. — [lomy4dniocs.

Crenyroipie HECKOJIBKO MUHYT TPOIIUTH B peKUMe YETKOTo, OTpadoTaHHOro mpoTtokona. Kupa
3auMTHIBaJIa TIapaMeTpsl, JKoao (pUKCHUpOBa MX B KypHaJe, aBTOMATHKA 3allUChIBAJIa TeJIeMETPHUIO
Ha TPpU HE3aBUCHUMBIX HOCUTEJISA, BKJIIOYaA KBaHTOBBIH HAaKOIMUTEJIb, JaHHBIC C KOTOPOI'o 110 3allu-
MIEHHOMY JIA3€PHOMY KaHaJTy CBSI3W YXOAWJIM Ha 3eMIII0 B PEKMME PealbHOrO BpeMEHH. DKCIepH-
MCHT MPOAOJIKAJICA TPUALIATEL BOCEMb MUHYT — Ha IB€ MUHYThbI JOJIbIIC paC‘{éTHOFO BPEMCHMU. KOF}Ia
1a3Ma Havajia TepsATh CTadrIbHOCTh, Kupa nana komanny Ha controlled shutdown — yripaeinsiemoe
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raimenve. MarHuTHbIE MOJIsI Me/IJIEHHO, TUIABHO OCJIa0WIIA XBaTKY, U IJIa3Ma paccesiiach, He TPHYH-
HUB Bpeaa 000pyI0BAHUIO.

Korpa Bcé 3akoHumiioch, Krpa OTKMHYJIaCh B Kpeciie M 3akpsula Imasa. [lepen BHyTpeHHUM
B30pOM BCE elI€ CTOosiIa 3Ta KapTUHA — MCKaXEHHBIN CBET, OrMOAIONNI HEBUIUMYIO JIMH3Y. | pa-
BUTAIIMOHHBIN CKaJibleab. OHAa BCIOMHUIIA, KaK TPH rojla Ha3aj Ha COBEIIaHuu y SIpoBOro KTo-To
U3 YMHOBHMKOB MHUHOOPHAYKHM Ha3BaJ 3TY TEXHOJIOTHIO «3a0aBHOW UTPYIIKOMN /ISl SIALIETOIOBBIX>.
Ceituac XOTeJI0Ch MO3BOHUTh 3TOMY YMHOBHHKY U CIIPOCUTb, YTO OH JymMaeT Ternepb. Ho Kupa Obina
BbliLIe 310ro. [lourn.

HoBoctb 00 3kcniepiMeHTe MrHoBeHHO obietena 3emmo. MagopmanionHas momutuka «Oou-
TeJM» ObLIa MPO3PAYHON — 3TO SIBJISUIOCH OJIHUM M3 YCJIOBUI KOHcopimyMa «Tuxas raBaHb». Bee
Hay4HbIe pe3yJbTaThl, HE UMEIOIIHE MTPSIMOrO BOGHHOTO NMPUMEHEHHMS], MTyOTMKOBAIUCH B OTKPBITOM
nocryrie. Tak 610 ¢ Grornommmepamu Joktopa Jlu Baii. Tak 610 ¢ 1aHHBIMHE TeliecKomna «IMByia.
Tak crano u ¢ «Komnbibenbio». Poccuiickas razera «/3Bectus» Bbiluia ¢ 3aronoBkom «Poccuiickue
yUEHbIE IPUPYUNIU IPABUTAIINI0» — I(PPEKTHO, OPOCKO, XOTS M HE COBCEM TOYHO C HAYYHOW TOUKU
3peHus1. 3anagHas npecca, cOaBuBIIas ToH nocie Tpuymda «Ckuda», Terepp nucaia O «rpaBUTa-
LIMOHHOM FOHKEe» KaK O CBepIIUBIIEMCS (pakTe. AHAIMTUKYA CPABHUBAIN CUTYALMIO C SIIEPHOU I'OH-
koii 1940-x rono., korga oOagaHe aTOMHONM OOMOOI OpeIesisiyIo TeONONIMTUYECKUI BEC IEPKaBbI.
TonbKo Tereph pedb Mula He 00 OPYKHH, & O TEXHOJOTUH, CIIOCOOHON M3MEHUTh BCIO SKOHOMUKY
YeJIOBEYECTBA.

3HaueHUe «I'PABUTAIMOHHOTO CKAJIBIIEIIs» 711 MEIUIIMHBI TPYAHO ObUIO mepeolieHnTb. Kupa
YyyuTaJia repBble OTYETHI MEUKOB, TPUCIaHHBIE ¢ 3eMJIU, U Mopakaiach. EIIE 10 TOro, Kak ycTaHOBKa
nocrurna 0,7g, e€ MeUITMHCKHNA MOTeHIUAT ObUT OueBUAeH. «[ paBUTAIIMOHHBIN CKAJIBIIEb» JeJIall
HEHYKHBIMA T'POMO3/IKME LIEHTpU(YTH AJ11 UMUTALIUU TSKECTU, KOTOPBIE JECATUIETUSMU HCTIONb-
30BAJIMCh HA KOCMUYECKMX CTaHIMAX. PaHpine, 4toObl Haneyarath oprad Ha 3D-OuonpunTepe, npu-
TOIHBIN JJIs1 IEPECcaJKu YeIOBEeKY, TpeOOBaIOCh BBIPAIIMBATh €ro B YCJIOBHAX 36MHOW I'DaBUTALIUM
— HO Ha 3emJie OH pa3pyIIaics Mo COOCTBEHHBIM BECOM, a B HEBECOMOCTH He (hOPMHUPOBAIT HYX-
HOH CTpPYKTYphl. Tenepb Bc€ MeHsI0Ch. | paBUTAITMOHHBI MaHUTYJISITOP MO3BOJISUT CO3aTh B OHO-
MIPUHTEPE MOJIE C TOYHO 33JaHHBIMU NTApaMETPaMU — He MPOCTO «TSKECTb BHU3», A CJIOKHBIN Tpa-
BUTAIIMOHHBIN JIaHAIIADT, KOTOPBIM HAMIPABJISLI POCT KJIETOK B HYKHbIE CTOPOHBI, (POPMUPYsI TKAaHU
C UJEaJIbHOW apXUTEKTOHUKOIL.

Bonee Toro, oTKpeiBasiach BOBMOXKHOCTb TOUEUHOTO BO3/IEHCTBUS HA OMOJIOTMYECKHE TKaHU.
Kupa yxe Buzena or4€rel MeaukoB u3 MHCTUTYTAa XMpypruM UMeHUM BHIIHEBCKOro: IpUMEHEHHUE
CKaJTBITENTsI IO3BOJISIIIO OECKOHTAKTHO YIAJISTh PAKOBBIE OIyXOJH, OYKBAJIbHO «BbIIABIMBAs» 3JI0KA-
YEeCTBEHHbIE KJIETKM M3 3[0POBBIX TKAaHEW I'PaBUTALMOHHBIM IpagueHTOM. MeTtox OblT HaCTOJBKO
TOYHBIM, YTO HE MOBPEKAAT COCEHUE 3/I0POBBIE KJIETKH — TaKOro HEe MOT 00eCHeYnTh HU OIUH
XUPYPruuecKuil MHCTPYMEHT, HU OfIMH JIa3ep, HU OJUH XMMHUOTeparneBTUUecKuil npemnapar. ['paBu-
TAlMOHHBIN I'PAJMEHT BHIOMPAJ KJIETKH C aHOMAJIbHOM TJIOTHOCTBIO — a UIMEHHO TaKUMU U ObLIH
PaKOBBIE KJIETKM — W BBITECHSUI MX 3a MPEJesIbl TKaHU, OCTABJISAS 3I0POBYIO CTPYKTYPY HETPOHYTOMA.

Menuimackuil knactep «OouTenn», pa3BEPHYTHI B MOYy/le HOMEpP AEBAThb, CTAI MECTOM
MaJIOMHUYECTBa MCClieloBaTesiell co Bcero mupa. Poccus nelictBoBaia B CTPOroM COOTBETCTBUM C
KoHuenmuen «Tuxo raBaHu»: HUKAKOM MOHOIIOJIMY Ha ClIaceHUe Ku3Hel. [ paBUTallMOHHBIE XUPYP-
T'MYEeCKre KOMILIEKCHI, CO3IaHHble Ha 0a3e TexHonornu «Kombibemn», TOTOBMIIMCH K OTIIPAaBKE B
Benyue KaMHUKA Mocksel, lenn u [anxasa. Kupa 3Hana, 4o nepBele MPOTOTUIIBL yKE TPOXOIAT
ceprudukarmio Ha 3emiie. OQUH U3 HUX, YCTaHOBJIEHHBIN B HalimoHa ibHOM MEAMIIMHCKOM UCCIIEI0-
BaTeJIbCKOM LIEHTPE OHKOJIOTMU UMeHU biioxuHa B MockBe, yCIEIIHO MPOILEN CEPUI0 UCTIBITAHUI Ha
J1a00PaTOPHBIX KUBOTHBIX — M PE3YJIbTATHI ObLIH oresioMIsionmMu. [ToHast pe3opOius ormyxosei
3a J1Be-Tpu npouenypsl. bes ckanbnens. be3 xumuu. be3 pagnanuu.

Ho menuina 6b11a s BEPXHUM, CAMBIM OYEBUHBIM ITpUMeHeHneM. Hacrosiime nepceriex-
TUBBI OTKPbIBAJIMCH J1AJIbIIIE.
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B xonrie 2031 roga Kupa Co6oseBa nonyumia HOBoe 3a/1aHue, TIOAMUCAaHHOE JIUIHO SIpOBbIM,
KOTOPBI TeTlepb 3aHUMAJT I0JKHOCTh 3aMECTUTEI s TeHEPAIbHOTO AupeKTopa «Pockocmoca» 1o nep-
CIIEKTHBHBIM pa3paboTkaM. 3aiaHue ObUo c(hOPMYIHPOBAHO CYXO, KaK U BCE HOKYMEHTHI TAKOTO
pora, HO 32 CyXMMH CTPOKaMU yrajpiBajics Maciitad. MacirabupoBars TexHonoruio. Jloectu rpa-
BUTAIIMOHHBIN MOTEHIUAN JI0 ycTorurBoro 1g. Odecneunts CTaOMIbHYIO padoTy IJ1a3Mbl B TEUCHHE
HE MeHee IecTH 4acoB. Pa3padoTarh MPOEKT pa3MellieHrs] TPaBUTAIIMOHHOTO reHepaTopa BHe J1a0o-
PaTOPHBIX YCIOBUN — B COCTaBe JIyHHOW 0a3bl MJIM MApCUAHCKOTO KOpaos.

Ha cron rnmaBHOro KOHCTpyKTOpa «DHEprum» JEr ICKU3HBIM MPOEKT «I paBUTAIIMOHHOTO
KyITIOJ1a» — YCTPOKCTBA, CIIOCOOHOTO 3aIUTUTD JIYHHOE TIOCEIeHUE OT COTHEUHOHN paguaiyy, yaep-
’KMBas1 CJION TJIOTHOM TUIA3MBbI HaJl KYTIOJIOM CTaHLIMK. Vjiest OblTa OHOBPEMEHHO reHHAaIbHOM 1 ITyTa-
foieit. Kyrmoo u3 rmiia3mel ¢ OTpUIaTeIbHOM SHEpriei 10keH ObUT UCKPHUBIISATH IIPOCTPAHCTBO-BPEMSI
TaK1M 00pa30M, YTO IOTOKH COTHEYHOTO BETPA M KOCMUYECKHUX JIydel IPOCTO Orudasy Obl 3aluia-
eMyIo 00J1acTh, IOIOOHO TOMY KaK BoJa 0OTeKaeT KaMeHb. HUKaKuX TOJICTHIX CTEH, HUKAKKX CJIOEB
CBUHIIA U MOJIMSTUJIEHA, HUKAKHX MOA3eMHBIX YOexuIll. [IpocTo Kyron YuCTor rpaBUTaIvy.

Kupa cmotpena Ha SCKU3HBINA 4epTEX, rojorpadurueckast MoAeIb KOTOPOTO Bpallaiach Mepe
Hell B BO3IyXe JJaOOpaTopuH, M Jymajia O TOM, KaK JaJIeKo OHM yIUTM OT TeX JHel, korga [lasen
CeménoBud Porosun prcoBas Ha 000siX KanesbHble XonoawibHUKK. Ta smoxa ynuia. Haunnanach
HoBasi. Kocmuyeckast Poccust epexonuia OT OTKPHITHI K O0KUBAHUIO HOBOTO JOMA.

['me-to nanexo BHU3Y, Ha 3eMiie, B KOHCTPYKTOPCKOM OI0pO «DHEPrun», yKe BhIYepUNBaIIH
KOHTYPBI [IEPBOT'0 JIYHHOTO KyTiona. A 371ech, Ha «OouTtenu», B Mmonyie «Komnpioemns», Kupa CoboneBa
TOTOBMJIA CJIEAYIOIIUI SKCIIEPUMEHT — TOT CaMBI, KOTOPBII JOMKEH ObUT JI0BECTH MOIIHOCTD Ipa-
BUTAIIMOHHOTO CKAJIBIIENSI 10 3¢eMHOUM HOpMBIL. JIo omHoro g. JIo TOM caMoil CUJIbI, UTO JEPXKUT Yello-
BEYECTBO Ha POTHON TIaHETe MUJUTHAPIBI JIET U KOTOPYIO TeTeph JIIOIM HAYYMIJIMCh BOCIIPOU3BOAUTD
COOCTBEHHBIMH PYKaMH B XOJIOJIHOM MTYCTOTE KOCMOCA.

OHa KOCHyJ1ach CEHCOPHOM MaHeN !, U TUla3Ma B 9KCIIEPUMEHTAJIbHOM KaMepe CHOBA 3aXKIJIach
rOJTyOBIM.
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I'nasa 3 /Ietu JIynsni (2035 roj)

Manenbkast Aas SIpoBas, 104b TOro camMoro KoHCTpykTopa «Ckuda», poaunack B MeIOIOKe
JTyHHO# 6a3bl «Bapmun» 12 ampesns 2035 roma. 1o ObLT CUMBOJIMYHBIA JEHb — POBHO CEMbJIECST
yeTelpe rofa co gHA nonera Opusa arapuna, yesnoBeka, KOTOPbIA MEPBBIM YBUIET 3€MJIIO CO CTO-
ponbl. Ho AHs cTasa nepBonpoxoAlieM UHOTo, He MeHee BaKHOrO poja: OHa ObliIa NEpBbIM YeJIoBe-
KOM, POXJIEHHBIM 3a MpefieslaMUd POJHON IUIAHEThl, U TIEPBbIM, KTO MOSIBUJICA HA CBET B YCJIOBHUSX
MCKYCCTBEHHOM rpaBuTalii. E€ mepBblil KpUK, pa3HECIIUiics MoJ, CBOJAMU ONEPALMOHHOM, BbLJIO-
’KEHHOH PEeroJIMTOBBIMU OJIOKAMHM, O3HAYAJ, YTO YEJIOBEYECTBO OOJIbIIIE HEe MPUBSI3AHO K KOJIBIOCIIH.
OTHBIHE MBI — BU/I, CIOCOOHBIN POXAATHCA B IPYTHX MUPAX.

Anexceit SIpoBoii y3HaJI O pOXK/IEHUM BHYUYKH, HAX0ACh Ha 3emiie, B cBOEM KaOuHete B Kopo-
nése. EMy ObUIO yXe IIeCTbIecAT /1Ba, BUCKM COBCEM IOCEJEM, HO CIIMHA OCTaBajach MpPsMOM, a
B3IJISI] — IENIKMM, KaK y BCeX, KTO IPUBBIK HECTH OTBETCTBEHHOCTH 32 PaOOTAIONINI SAEPHBIN peaK-
top. Korna Ha TepMuHaJI NpUIIUIO COOOIIEHNE C TIOMETKOW «CPOYHO, JIMYHO», OH HAa MTHOBEHHE
3amep, OKujas XyIIero — 3a TpPUALATh JIET B KOCMUUYECKON OTpaciv OH MPHBBIK, YTO CPOYHBIE
COOOLLEHUS PEIKO MPUHOCAT Xopouire Becth. Ho nmotom oTkpeLi (paiin u yBuaen ¢gororpaduio: ero
nous EnenHa, ocyHyBIIasics, HO cyacTiMBasi, AEPXKUT Ha pPyKax KPOIICUHBII CBEPTOK, U3 KOTOPOIO
BBIJISIIBIBAET CMOPILEHHOE JIMYMKO € 3aKPBHITHIMU M1a3aMu. M noamnuck: «Ilamna, 3HakoMbcs1. 9T0 TBOA
BHyuka AHA. OHa ponunack B JleHb kocMoHaBTHKU. [Ipencrasnsens?»

Anexceil OTKMHYJICA B Kpeciie U J0JIro cMoTpes B notosok. [Ipencrasisn o on? Her, noxa-
ayil. Korga onu 3amyckanu nepsblii «Ckug», oH gyman o Mapcee, 06 acteponjax, O reJMu-Tpu —
0 4€M yroJHO, TOJILKO HE O TOM, 4TO ero coOcTBeHHasl BHy4ka poxurtcs Ha Jlyne. Ero nous Enena
TOIIUIA 110 CTOMaM OTLAa — CTaJla OMOMHKEHEPOM, CHELMAIMCTOM MO KOCMUYECKOW MeauiuHe. B
2033 rogy oHa JOOPOBOJILHO BOIILIA B COCTAB MEPBOi BOJIHBI KOJIOHUCTOB «bapMuHa», cka3aB OTILY
Ha npornanue: «Thl cTponst Kopadmu, 9ToOs! JIeTaTh K 3BE37aM. A 51 Oyly CTPOUTD JKU3Hb, YTOOBI TaM
ObLIO KOMY KHTh». M1 BOT OHa — kU3Hb. MasleHbKasi, XpyIKasi, HO camasi HaCTosIIasl.

ba3za «bapmuu» Obuta HazBaHa B 4ecTb Brnagumupa IaBnoBuua BapmubHa — siereHgapHoro
COBETCKOI0 KOHCTPYKTOPA, KOTOpbIH eni€ B 1960-X rogax mpoeKTUpOoBaJl epBbIE JIyHHbIE TIOCEIEHUS,
onepeAnBIIME CBOE BpeMs Ha mnojBeka. Torna, B anoxy jgyHHou roHku mexay CCCP u CIIA, ero
IIPOEKTHI TaK M ocTayiuch Ha Oymare. Teneps ke, B cepeaune 2030-X, OHU 0OpesH IJI0Th — BEpHee,
perommt. ba3za packunynack B kparepe Illlekiton y KOxxHoro nomoca JIyHsl — Mecte, BBIOpaHHOM
He CiydJaiiHo. 31ech, B BEUHON TeHU Kpartepa, ObUIM OOHApYKeHbl 3HAYUTEIIbHBIE 3aM1achl BOASHOIO
Jbja. 31ech Ke, Ha BO3BbILIEHHOCTSIX, COTHEYHBIN CBET MPUCYTCTBOBAJ MPAKTUYECKHU MOCTOSHHO,
obOecrieunBasi ueaIbHble YCIOBHS IJIs1 COJTHEYHBIX 1eKTpocTaHimid. [Ipupona cama co3fgana 3ToT
Kpartep Kak MeajJbHOe MECTO IJIsl HIEPBOrO BHE3EMHOI'O MOCEJICHUSI.

Tpu roga crpoutenbcTBa — M Terephb Moj «I paBUTAIIMOHHBIM KYIOJIOM», AetuiieM Kupsl
Co0oneBol, kuam yxe aAecTd yesnoBeK. CTO COpPOK pOCCUsIH, TPUALIATh KUTAKLEB, MATHALATD
VH/IMALEB, NecsTh OpasuiblieB U MATh crieraancToB u3 K0xHo-Adpukanckoit Pecriyoniku. Muo-
TOHAIIMOHAJILHBIN KOJIJIEKTUB, OOBEJUHEHHBIIN OOIIIEH 11e/1bI0 — MOCTPOUTH JIOM TaM, IJie ero HUKO-
rna He ObLIO.

Kynon u3 nia3msl, yaepkuBaeMoil CeThio U3 JBaJIIaTH YETHIPEX IPABUTALIMOHHBIX I'€HEepaTo-
POB, IPHK PBIBAJI ITOCETIEHHE OT KOCMUYECcKoi paauaimu. [IpuHIum ero paboTsl ObUT OTHOBPEMEHHO
IIPOCT ¥ HEBEPOATHO cioxkeH. [na3sma ¢ oTpuiareabHON IUIOTHOCTBIO SHEPTUM MCKPUBJIAIA MPO-
CTPAHCTBO-BpEMsI TAKUM 00Pa30OM, UTO MOTOKM COJIHEYHOIO BETPa U TFaJJAKTUYECKUX KOCMUYECKUX
Jydel orudany 3alyiaeMyo ooaacts. HeBUOMMBIA IIUT, KOTOPBIA HEJb3s MPOOUTh, TOTOMY YTO
OH CJIeJIJaH He U3 MaTepuy, a U3 caMoil rpaBurtauuu. 1ot Kynoi Kupa CoboneBa, HpIHE ykKe UJeH-
KoppecnoHaeHT Poccuiickoii akaiemMu Hayk U j1aypeat ['ocynapcTBeHHOM MpeMuu, Ha3blBajla CBOMM
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raBHbIM AetuiieM. «Ckud» 10cTaBuI HAC Ciojja, — FOBOPUJIA OHA B OJIHOM W3 MUHTEPBbIO, — a
«Kyrmomn» mo3Bonui Ham 31ech OCTaThCs».

BHyTpH Kynona nonaepxuBanack KomgoptHas cuia Tskectd B 0,7g — 4yTb MEHbIIIe 3eMHOM,
HO BIIOJIHE JOCTATOYHAsS [IsI HOPMAJIbHOTO Pa3BUTHS YEJIOBEUECKOro opraHusMa. [ paBuTaiionHbie
reHepaTopbl, pacCTaBJIEHHBIE MO MEpUMETpy 0asbl, CO3AaBAIM TOJie, KOTOPOEe HE JABAJIO JIOASAM U
MpeIMETaM yJIeTeTh B HEBECOMOCTb. DTO MOJIE OIIYINAJIOCH KaK JIETKasi, MOYTH He3aMeTHAs TSKECTD B
TeJIe — CJIOBHO Thl BCE BpeMsi HEMHOT'O HE BBICIIAJICS, HO BPauH YBEPSLJIH, YTO OPTaHU3M aJarTHPyeTCs
3a IBe-TPH HEJEeJIH.

JloMa u3 peronurta, HaneyaTaHHbIe TMTAHTCKUMK 3D-TprUHTEpaMu, CTOSTA POBHBIMU PSIaMU
BJOJIb M30THYTHIX YJIUII, CIPOEKTUPOBAHHBIX TaK, YTOOBI C JIIOOOH TOYKM OTKPHIBAJICS BHJ JIMOO Ha
KyIoJ, 1100 Ha 3eMITI0, BUCSIIYIO HaJl TOPU30HTOM. APXUTEKTOPHI MOCTAPATIICH U30€XaTh YHBLIOHN
OIHOTHITHOCTY — KaX[blid IOM MMeJl MHAWBUIYAJIbHBIE YEPThl, IJIe-TO BHICTYMAIOIIUI SpKep, rae-
TO HEOOJIBIIION KyNOJI-OpaHkepesi Ha Kpbiie. CTeHbl U3 CHIEYEHHOTO peroyuTa ObuM TEIIOTO cepo-
0eXeBOro OTTeHKa, HEMHOTO HalIOMHHAIOIIIETO TIeCYaHrK. BHYTpH OHM TOKPHIBAIUCH CIIEIMATLHBIM
MIOJIMMEPHBIM COCTABOM, MPEJOTBPAIIAIONINM JYHHYIO TbUTh — BE3JECYIIYIO, JIMIKYI0, OCTPYIO KaK
CTEKJIO, KOTOpasi ObLIa IJIaBHBIM BParoM BCeW TEXHUKH U BCeX JIETKUX Ha JlyHe.

Opanxepen «bapmuHa» 3acIyXUBaIA OTAEILHOTO YIIOMHHAHHSA. DTO ObUIM TPU OOJBIIMX
KyIIOJ1a, PacrioNiokKeHHble B LIEHTpe 0asbl, I1e MO JyYaMH CBETOAMOIHBIX JIAMIT, HACTPOSHHBIX Ha
CTIEKTP, ONMM3KUIA K COTHEYHOMY, POCIIH KapJIUKOBBIE SIOJIOHU, KYCTHl TOMATOB, I'PSIKY C CAIaTOM U
naxe HeOosbias Oaxya ¢ apOy3amu. ApOy3sl Ha JIyHe CcTany 4eM-TO Bpoae HeO(UITUATLHOTO CHM-
BOJIa — KOTJa MepBbIi ypokail cozpen B 2034 romy, Bech KUMaX COOpPAJICS Ha TOPKECTBEHHYIO
aerycranuio. ApOy3 ObUT HEOOJIBIIUM, Uy Th OOJIBIIIE KyJIaKa, HO Ha BKYC — caMbIM HacTosmum. Oner
dunaroB, KOMaHAOBABIIMI TOrna 6a30i, pa3pe3an ero Ha IBaAlaTh JA0JEeK — KakIOMY J0CTaoCh
M0 KPOXOTHOMY KyCOuKy. M 3T0 ObLJI, HABEpHOE, CaMbIil JOPOroil apOy3 B UCTOPUH YeJIOBEUYECTBa,
€CJIM CUMTATh CTOMMOCTh JJOCTABKM OOOPYHOBAHUS M 3aTPAYEHHBIX YEJIOBEKO-UacoB.

B BocTouHO# yacTu 6a3bl pacrosaranach MKoia — HeOObIIOe 3/1aHKE C YETHIPhMSI KJIaCCaMH,
CIIOCOOHOE TIPUHSATH O TPUIIATH YUYeHUKOB. [Ioka y4eHUKOB OBbLJIO TOJBKO JBOE — JIETU TeONo-
roB, npuietepive Ha JlyHy ¢ pogurensimu. I1Ikona ’kaana cBOMX IJIaBHBIX BOCIIUTAHHUKOB. Tex, KTo
ponutes 31ech. Tex, s koro 3emiis OyAeT He JJOMOM, a KPaCHBBIM T'OJTyObIM IIIapOM B HeOe.

N BOT Teneps 31a 1miKoJIa MoJiy4ynsia CBOIO MEPBYI0 YUeHUILY. AHHY AJIeKCeeBHY SpoBy1o, rpaxk-
naHky Poccuiickoit ®enepauun u Jlynsl, ponusiiyiocs 12 anpens 2035 roga B 14:07 no syHHOMY
BpPEMEHHU.

Poxnenne AHM cTajio He MPOCTO MEAUIIMHCKUM COOBITHEM, HE TIPOCTO TIOBOIOM JIJIS1 TTO3/IPaB-
JIEHWIA ¥ CUMBOJIMYECKUM kecToM. OHO CTajio UTOroM MHOTOJIETHEH rporpamMmsl «letn JlyHb», Haz
KOTOpOH paboTasii COTHU YU€HBIX 13 HCTUTYTA MenuKo-Ononorndeckux rpoodnem PAH, ®enepaib-
HOTO MEIMKO-OMOJIOTMYECKOro areHTCTBAa U MHOKECTBA CMEXHBIX opranu3aiuid. [Iporpamma crap-
toBana emg B 2029 rony, korga Ha «O6uTesr» ObLIM TPOBEICHHI TIEPBBIC YCIEIITHBIEe SKCTIEPUMEHTBI
M0 BBIPAIIMBAHUIO OMOTIOIMMEPOB B YCIIOBUSIX MCKYCCTBEHHOM IrpaBUTAIMK. Tora ke BO3HUK 3aKO0-
HOMEPHBII BOITPOC: €CIIM Mbl MOXEM BBIPAIIMBATh TKAHU, MOXEM JIM MBI BHIPACTUTH YeJIOBeKa?

Borpoc 6bu1 He npazaabM. Hecsatunerus uccnenoBanuii Ha MKC nokazanu, 4To MUKpOTpaBu-
Talus TyOuTesbHA 1J1s1 pa3BUBAloIIerocsi SMOpuoHa. KiieTku He 3Hau, B KaKylo CTOPOHY JETUThCS,
KOCTHasi TKaHb He (pOpMHpPOBAIACH TOJKHBIM 00pa3oM, BECTHOY/ISPHBIA anmapar He pa3BUBAJICS.
BepeMeHHOCTb B HEBECOMOCTH ObLiIa HEBO3MOKHA — BO BCSIKOM ClIy4ae, €CJIM Peyb Iuia O 37J0POBOM
notomcTBe. Ho MCKyccTBeHHasl rpaBUTALIUST MEHsLIA BCE.

Buonoru non pykoBoacTBoM MHCTHTYTa MEAMKO-OMOTIOTMUECKHX MTPpo0ieM, paboTasi B TECHOM
coTpyaHrdecTse ¢ komanaoi Kupsl Co0oeBoi, MpoBeITH Cepuio IKCIIEPIMEHTOB CHaYaIa Ha KJIETOY-
HBIX KyJIbTypax, 3aTeM Ha JJaOOpaTOPHBIX JKMBOTHBIX. MBIIIH, pOKAEHHBIE HA «OOUTENN» B YCIOBUSIX
UCKycCTBeHHOUW rpaButaiuu 0,7g, He MPOCTO BBUKWIM — OHM MPOAEMOHCTPHPOBAIN YAUBUTEIIb-
HBIe aJanTUBHBIE clocOOHOCTU. VX KOCTHast TKaHb ObUIa TUIOTHEE, YeM y 3eMHBIX coOparbeB. Cep-
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JeYHO-CcOoCyarcTas cucteMa padorana apdextuBHee. IMmyHuTeT ObiT yeusieH. OpraHusm, ImocTaB-
JIEHHBIW B YCJIOBUSI IOHMXEHHOH, HO TPHUCYTCTBYIOIEH IPAaBUTAIIMK, OTBEYA Ha BBI3OB CPEIlbl TaK,
KaK OTBEYaJIM KOTJa-TO HAIIM JaIEKUe MPEIKH, BBIXOIS U3 OKeaHa Ha CyIIy — aJanTaluei, ycue-
HHUEM, SBOJTIOIIMOHHBIM PHIBKOM.

Jaspiiie Hadanach padboTa ¢ YelI0BEYECKUMH SMOPHOHAMHU. 3/1eCh BO3HUKAIN CEPhE3HbBIE ITU-
YeCKHe BOIPOCHI, 1 OHU PEIAIMCh B paMKax CIEMaIbHO CO3aHHOM Komuccuu nipu [Ipesuanyme
PAH. Boiiu BeIpabOTaHbl CTpOKAMIIME MPOTOKOIbL. MoauduiimpoBaHHbIe TEeHHbIE BEKTOPHI, pa3pa-
6otannble emé B 2020-X rogax ISl Tepariy HACIEACTBEHHBIX 3a00JIeBaHUI, UCTIONB30BAIUCH JIJISI
KOPPEKLIMH IyTel SMOPUOHAIIBHOTO PA3BUTHSI C YUETOM MOHVMKEHHOH I'paBUTALMKM. DTO He ObUIO
TeHETHUYECKNM PEJaKTUPOBAHUEM B TOJHOM CMBICJIE CIOBA — HHMKTO HE MEHsUI TeHOM OyayIiero
pe6Enka. Peup 1111a 0 BpeMEHHOH aKTHBAIMK OIPEIEIEHHBIX TEHOB Ha CTaIuK SMOpUOTeHe3a, KOTo-
pble oOecrneurnBay MpaBUibHOE (POPMUPOBAHUE CKEJIETA U MBIILIEYHON CHCTEMBI.

Enena fpoBas crasa ofHO¥M U3 NEpBBIX y4acTHUI] mporpamMMsel. Koria oHa y3Hana, uto Gepe-
MEHHa, pelleHNe TPUHUMAIIOCh Ha CEMEHOM COBETE — OHa, €€ MYk, MHXKeHep-cTpoutels «bap-
muHa» Cepreit BonkoB, n Anekceil IpoBoi, NOIKJIIOUMBIIMICS N0 BUJEOCBA3U ¢ 3eMiu. AJleKcei
MOJTYaJT JIONT0, IOTOM CKaszall: «JIeHa, 51 BCIo XKU3Hb 3arycKail peaktopbl. 1 kax bt pa3 6osiics. Ho
ecqi Obl 51 He OOsUICA M He 3aImycKal — Mbl Obl HUKYa He yietenu. Poxaii. CtpaiHo — 3To HOp-
MaJIbHO. 3HAYUT, AeJaellb YTO-TO BaXKHOE».

JleBaTb MecsilieB 6epeMeHHOCTH EJieHbl cTany BpeMeHeM HalpsiKEHHOTO OKUIAHUS [T BCe
6a3bl. MenuiHCKasi KOMaH/a BO TJiaBe ¢ BpadoM-akymepoM Mapuaoit COKOJIOBOM MOHUTOpHIIA
KaX[Iplil TIOKa3aTelib. [ paBUTAIIMOHHbBIE TeHEPATOPhl B MeAOJIOKe ObUTH HacTpoeHsb! Ha 0,9g — nouTu
3eMHasi HOpMa, 4TOObl MUHMMHU3UPOBATh PUCKU. [eHHBbIE BEKTOpHI cpaboTamu uaeanbHo. M 12
anpesns, B 14:07 o 1yHHOMY BpeMEHH, Ha CBET MOsIBIJIaChb AHHA — TpPU KWJIOTpaMMa YeThIpecTa
IPaMMOB, MATHAECCAT OAMH CAHTHMETP, AEBATH OJUIOB 110 IIKajie Arrap. 310pOBbIi, KPETIKUIA, TPOM-
KOTOJIOCHIN PeOEHOK.

Enena nmotom pacckasbiBajia OTILy, YTO CaMbIM CTPaHHBIM OBUIO He poxarth Ha JIyHe, a yBUIETb
B WUTIOMUHATOpe 3eMTio uepes vac rnociie poaoB. OHa Jiexasna B Moc/ieonepalioHHoON nanare, AHs
criaja psIoM B CIIELIMATbHOM KIOBE3€ C IPaBUTALIMOHHONM KOMIIEHCAlIMEH, a B OKHE BUCea 3eMJisl —
OrpoMHasi, roy0asi, 3aTsiHyTast OeJIbIMU CrIMpaIsiMu 00sakoB. «M st mogymana, — ropopuia Enena,
— 4YTO MO$I I0Yb HUKOT/IA He OyJIeT CMOTPETh Ha 3Ty IUIAHETY TaK, Kak CMOTpUM MBI 17151 He€ 3emuis
— 3710 He AoM. [[st He€ 1oM — 371ech. M OT 3TOI MBICIM OBLJIO HEMHOTO TPYCTHO M OYeHb PaIOCTHO
OIHOBPEMEHHO.

JlaHHBIE MEIUIIMHCKOTO OOCIeIoBaHusl AHU, TMepeAaHHble Ha 3eMilo, mpousBenu (ypop B
Hay4IHOM cooOrrecTBe. [IIOTHOCTh KOCTHOM TKaHW HOBOPOKAEHHON Ha MSATHAALATH TIPOIIEHTOB Ipe-
BBIIIIAJIa CpEIHUE 3eMHbIe MoKa3aTeau. IMMyHHas cucremMa AeMOHCTpUpOBaJla aKkTUBHOCTb, XapaK-
TEPHYIO CKOpee Ui TOI0BajJoro peGEHKa, YeM sl MJIaJeHIa. AHAJIN3 FeHEeTHYECKMX MapKepoB
MOKa3aJj, YTo MOOU(HUIMPOBAHHBIE BEKTOPHI CPabOTAIM KOPPEKTHO — T'eHBbl, OTBevalolye 3a ¢Gop-
MHUPOBaHHE OMIOPHO-/IBUTATEIbHOTO arapara, akTHBUPOBAJIICh B Hy’KHBIII MOMEHT U B HY)KHOH CTe-
nenu. Opranusm peOGEHKa aIanTUPOBAJICS K JIYHHOU I'paBUTAIMHU elE B yTpoOe MaTepy.

[Monmutrueckas kapra mupa k 2035 roxy 3ametHo uzmenmnach. Pacimpennsii BPUKC, k koto-
poMy K ToMy BpeMeHH nipucoeauHminch Mpan, Caynosckas Apasus, Eruner u IngoHesus, npespa-
THJICS B TIOJTHOIIEHHBIN SKOHOMUYECKHIA COI03 ¢ COOCTBEHHOM PE3ePBHOM BATIOTOH — «OPUKCOM>,
oOecriedyeHHO He 30JI0TOM U He JOJUIApaMH, a pecypcamu Tosica acTeporIOoB. DTo OblIa PEeBOIIO-
1Sl B MUPOBOM (PMHAHCOBOH cricTeMe. BriepBble B UCTOpHM BTIOTA MONyYHIa oOecrieueHre He B
BUJIE METaJIIa, JISKAIEeTo B NOBAJIaX IEHTPOOAHKOB, a B BU/IE MOATBEPKIEHHBIX 3aM1acOB IUIATUHBI,
30JI0Ta, POAMS ¥ PEIKO3EMENIbHBIX METAJIOB Ha aCTEPOU/IaX, MPAaBO Ha JOOBIYY KOTOPBIX MPUHAIE-
*kajo koHcopuuymy crpad BPUKC.

JloObIua 3TUX PecypcoB OCYIIECTBISIACH aBTOMATUYECKUMM 30HJAMHM, IOCTABJISEMbIMU K
acteporgiaM poccuiickumu Oykcrpamu «Ckud-M» BTOpOro MoKojieHus. 30H/Ibl CaAUIUCh HA acTe-
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pouz, OypriIi IOBEPXHOCTh, U3BJIEKAIM MOPOJLY W YIIAKOBBIBAM €€ B BO3BpalliaeMble KaricyJibl. Kan-
CyJIbI cooupanuch y Touku Jlarpanxka L1, rae ux nopOupain muioTHpyeMblil Kopadiib U JOCTaBIISLT Ha
«Obutenb» 1715 nepepadoTKu. YacTh METauioB IIa B OPOUTAIBHBINA COOPOYHBIH 11eX, YacTh — Ha
3emutio, T/ie OHM TIOCTYNaH B pacrnopsbkenne O0benuHeéHHo 6upxu pecypcoB BPMKC B Mymoanu.

O06Ba1 CTOMMOCTH TIJTATUHBI U PEIKO3EMENIbHBIX METAJIOB Ha 3eMiie ObUT IMpecKa3yeMbIM, HO
MaciTad ero mpeB3oIen oxuaanus. [natuna, crousias B Hadasie 2020-X ToJ0B OKOJIO THICSYH JION-
JIapoB 32 yHIMIO, K 2035 rogy nojeiiesena B 4eTbipe pa3a. Poauil, HeKoraa camblii TOporoi 13 Aparo-
LIEHHBIX METAJUIOB, YA B IIeHe el€ CUIbHee. DTO BBI3BAIO KPU3HUC B TOPHOIOOBIBAIOIINX OTPACIISX
paza crpal, He Bxoasmux B BPMKC, HO o1HOBpeMEeHHO cO3/1aJ10 KOJIOCCAJIBHBIN PHIHOK BBICOKOTEX-
HOJIOTMYHBIX MaTepuaoB. MeTabl IUIATUHOBOM TPYMIIbl, CTaBIIME JOCTYIHBIMU, XJIbIHY/IU B IIPO-
M3BOJICTBO TOIUIMBHBIX JIEMEHTOB, KaTaJIU3aTOPOB HOBOTO TMOKOJIEHUSI, MEAMIIMHCKOTO 000pyI0Ba-
Husl. 3e€Has SHepreThKa Nolyynia MOLIHEWIINK UMITYJIbC — BOJOPOIHBIE TOIUIMBHbBIE SJIEMEHTHI
C IJIATUHOBBIMM KaTaJIM3aTOPAMU CTaJIM AEMIEBBl U JOCTYITHBI.

Poccus B 3T0i cucTeme 3aHsIa YHUKATIbHYIO HUILY — TPAHCTIOPTHOTO M MEAMIIMHCKOro Xaba.
Poccuiickue siiepHble OyKCHpbl ObLTM €IMHCTBEHHBIM CPEJCTBOM JIOCTaBKM I'PY30B B TOSICE acTe-
pounnoB. Poccuiickrie rpaBUTAIIMIOHHBIE TEXHOJIOTUU — €IMHCTBEHHBIM CIIOCOOOM 00€CeYUTh HOp-
MaJIBHYIO ’KU3Hb Ha JIyHe 1 OpOMTANBHBIX CTaHIUAX. Poccuiickue MeUIIMHCKYE KOMIUIEKCH Ha Oase
«TPaBUTALMOHHOTO CKAJTBIIEIIS» — €AMHCTBEHHBIM B MUPE METOOM OECKOHTAKTHOTO YIaJICHHSI 3710~
KayecTBeHHbIX omyxosieil. CtpaHa, emé B 2010-x rogax mpITaBIIascs BOCCTAHOBUTh KOCMUYECKYIO
OTpacIb MOCIIE JECATUIETUI 3aCTOs, CTala HE3aMEHUMbIM TEXHOJIOTMYECKUM NTApTHEPOM 1151 OJIO-
BUHBI YEJIOBEUYECTBA.

Jlynnblii renuii-3, Ha kotopsiil B 2020-x ropax Bo3/arajad OrpOMHbIE HAJEkK/Ibl Kak Ha TOII-
JIMBO ISl TEPMOSIIEPHOM SHEPreTUKH, TIOKA HE ONpaBIbIBasl OKUAaHUI. TepMosiiepHble peakTopbl
BCE €I1I€ OCTaBANUCh IKCIIEPUMEHTATIBHBIMU — CJIMILIKOM CJIOKHBIMU, CIMIIKOM JTOPOTMMH, CIIMLI-
KOM Karpu3HbIMU. Ho JTyHHBIE TabopaTopuy HAIlUTM APYroe MpUMeHeHe YHUKAIbHBIM YCIOBUSIM. B
MOAYJISIX, PaCIIOJIOKEHHBIX 3a PeJielaMU IPaBUTALMOHHOIO KYIIOJIa, B YCJIOBUSIX HU3KOM I'paBUTALIUN
U CTEPUJIBHOTO BaKyyMa, BBIPAIMBAJIMCH KPUCTAILIbI ISl KBAHTOBBIX KOMIIBIOTEPOB HEMBICIMMON
yrcToThl. KpucTasuiel, BelpallleHHble Ha 3eMJle, BCerja Coiepkaiu MUKpOoAe(eKTh — rpaBUTALMS
3acTaByIsIa aTOMBI ocenaTh HepaBHOMepHO. Ha JIyHe 3toii mpoGnemsl He cyiecTBoBasio. JIyHHbIE
KBaHTOBBIE ITPOIIECCOPBI, COOPAHHbIE U3 TAKUX KPUCTAILTIOB, ObUIM Ha TIOPSKY MOIIIHEE 36MHBIX aHa-
70roB. Y1 3TOT PBIHOK TO)€E KOHTPOJIMPOBAJICS KOHCOPLIMYMOM « TMXOM raBaHu».

K xoniry 2035 ropna Hacenenue «bapMuHa» OMOIHUIOCH €€ TpeMsT HOBOPOXKIEHHBIMU. ChIH
KuTaickux reosioro Jlu Bait u Yxan Xao, 1oub MHAMICKOTO MHX)eHepa-sHepreTuka Pamxkema Cun-
rxa ¥ ero xxeHsl [Ipun, 1 enié onuH poCCHICKUI MaJIBUMK — ChIH KOMaHaupa 0asbl. etu JIyHsl, Kak
UX YK€ Ha3bIBaJIU B Ipecce. YeTblpe MIIaJIeHIIa, YeThIpe rpakIaHMHA HOBOTO MUpa. MeIuKy Iy TN,
YTO CKOPO Ha 0a3e MPUAETCS OTKPHIBATH SICJIU, M B ITOM IIYTKe ObLIa JIMIIb OIS ITYTKH.

CoBeT MIaBHBIX KOHCTPYKTOPOB, coOpaBimiics Ha «Ooutenm» B HosiOope 2035 rona, yTBepaui
aMOMIIMO3HBIN I1J1aH paciupenus 6a3sl «bapmun». [lnan npemycMaTpuBai CTPOUTENLCTBO BTOPOTO
I'PaBUTAITMOHHOTO KYTIO/IA, KOTOPBIH AOJIKEH ObLIT COSMHUTBCS C IIEPBHIM TepMETHYHBIM TIEPEXOI0M.
[Tox BTOpBIM KyIIOJIOM IJIAHWPOBAJIOCh Pa3MECTUTh CHIELIMAIM3UPOBAHHBIN AETCKUI LIEHTP — C YCH-
JIEHHOW METUITMHCKOM CITY’)KOOH, Y4eOHBIMU KJIAaCCAMH U UTPOBBIMHU TIPOCTPAHCTBAMHU, CITPOSKTHPO-
BaHHBIMU C YYETOM JIYHHOH rpaBuTaiivu. [Icuxosnorn HacTauBaiy, 4To JeTsIM, poxkaEHHBIM Ha JlyHe,
HEeoOX0IMMO OOIIeHUe APYT C APYTOM M MPOCTPAHCTBO /711 HOPMAJIBHOTO Pa3BUTHSI.

Kpowme Toro, nyian BKJII0oYaJl CTPOUTENLCTBO NepBo ouepeau JlyHHoro yHuBepcuteta. Mnes,
emeé HEeCKOJIbKO JIET Ha3aJ Ka3aBliasicsl (paHTaCTUKOM, Tenephb BBIIIsAAea parMaTHIHON HEOOXOIH-
MOCTBI0. [ OTOBUTBH CrielIMaICTOB /17151 paboThl Ha JIyHe U B rosice acTepor0B Ha 3emiie CTAHOBHIIOCH
BCE CJIO)KHEE — KOJIOCCAJIbHBIE 3aTpaThl HA JOCTaBKY, J0Jras ajanTanus, ICUXOJIOrH4ecKue mpo-
onembl. ['opazno agexTrBHEe ObUIO PaCTUTH Kaapbl MpsiMO 371ech. [lepBbiit HaOop JIyHHOrO YHH-
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BepcuTeTa rianuposacs Ha 2037 rog — aBaaaTh CTYISHTOB IO CIEIMATBHOCTSIM «JTyHHas! reoso-
TUS», «<KKOCMUYECKast METUIMHA», «TPABUTALIMOHHAS WHKEHEPUs» U «BHE3EMHOE CTPOUTEILCTBO .

A rae-To B riyOuHe kpartepa LlIekyiToH, B BEUHOW T€HHU, re0JIOrd HATKHYJIMCh Ha TO, YTO 3acTa-
BWJIO YYAIIEHHO OUTHCS cep/lia Aaxe caMbiX (pierMaTuIHbIX UHKeHepoB. JlaBoBble TpyOKu. ['uranT-
CKHE eCTeCTBEHHBIE ITYCTOThI, OCTABJIEHHbIE JPEBHUMU MOTOKAMH JIABbl MAJLTMAP/IBI JIET Ha3a/l, Koraa
JlyHa em€ Obl1a reoornuecky akTUBHA. PajiapHoe 30HAMpOBaHKE TIOKA3aJI0, YTO HEKOTOPBIE U3 9THUX
TPyOOK MMENM JAMaMeTp 1O CTa METPOB U TSAHYJIMCh HA MHOTHME KWJIOMETPhl. DTO OBUIM TOTOBBIE
MOMEIIEHU S, CO3/IaHHbIE CAMOU MPUPOJION, — 3AIUIIEHHBIE OT PaJMallii MHOTOMETPOBOM TOJIIEH
6a3abTa, C OTHOCUTEIBHO CTAOMIIBHOM TeMITepaTypoi 1 MUHUMAJIBHBIMH 3aTpaTaMH Ha repMeTH3a-
IO,

WusxeHepsl yxe MPUKUABIBAIM, KaK 3aredararb UX TOPIBI MPOUYHBIMUA MeMOpaHaMmu u3 ¢ep-
poruiacTa, 3aIuTh BHYTPh aTMOcepy M pa3BepHYTh TaM Iiejible KBapTajbl. Eciau pacu€rsl BEepHBI,
OfIHa Takasi TpPyOKa MOIJIa BMECTHUTH JIO TISATH THICSY YeJIOBEK. DTO ObLI IMyTh OT O6a3bl K HACTOSIIEMY
ropony. Ot ¢poprniocta Kk nonHorieHHoMy nocesienuto. Ot «bapmuna» k JlyHorpany.

Jlyna nepecraBayia ObITh (popriocToM. OHa CTAaHOBWJIACh KOJBIOETbI0 HOBOM BETBH UeloBEYe-
CTBa.

Anexceit SIpoBoii BriepBble yBHUIET BHYYKY BKHUBYIO B fekaOpe 2035 roma, Korma mpuObLT
Ha «Bapmub» ¢ MHCTIEKIIMOHHOW Muccueld. OH CIyCTUJICA IO Tparly JIyHHOTO YeJTHOKA, HIypsICh OT
HETIPUBBIYHOTO CBETa — JJa’ke CKBO3b IJIA3MEHHBIN KYIIOJT OH Ka3aJicsl pe3ue, KOHTpacTHee 3eMHOTO,
— u yBuzen Eneny, crosiiyio Ha Kpato ocaJJOYHOM IUIOIIAAKU ¢ AHel Ha pykax. BocbMumecsyHas
JeBOYKa CMOTpeEJIa Ha JieJla CEPbE3HBIMU CEPbIMHU I71a3aMU M COCPEJOTOYEHHO KeBala KYJaK.

Anekceit mopomeén, OOHST J0Ub, & IOTOM OCTOPOKHO, CIIOBHO XPYITKUIN MPUOODP, B35T AHIO HA
pyku. [leBouka He 3aruiakana. OHa mpoomkana pasnisabBaTh €ro, OTOM JA0TPOHYJIACH KPOIIEUHOM
JIAIOIIIKOM IO €r0 IEeKU — U YJIbIOHYJIach.

— 3papaBcTByii, AHSI, — cKazall AJiekcel, U royioc ero Aporayia. — JloOpo moxanoBars B
HOBBI MHUP.

Han HvMu, 32 mia3MeHHBIM KYIIOJIOM, BUcesna 3eMiisi — OrpoMHasi, roiryoasi, mpekpacHasi.
Konpbi6esb, 13 KOTOPOU YeI0OBEUeCTBO TOJBKO UTO CIENIAIO CBOM MIEPBBI CaMOCTOSITEIIbHBIN IIIar.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasinen OO0 «JIutpec».

IIpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB II0OJHYIO JIETaJIbHYIO 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.
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