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YBaxkaeMblil ipejiceaTens! YBaxaeMble JeIerarhbl!

[To3BosbTE pacckazarh O poccuiickux mnpoekrax «Crektp Pentren I'amma»
u «Cupuyc» B KadyecTBE€  IPUMEPOB  MEXIYHApOJHOTO  HAy4YHO-
UCCJIEIOBATENICKOTO COTPYJHUYECTBA B OOJACTH MEPENOBBIX KOCMHUYECKHX
TEXHOJIOTUH.

Kocmuueckass  obcepBatopus  «Cnektp-Pentren-I'ammay,  co3maHHas
B pamkax DenepaabHON KOCMUYECKOU mporpamMsl Poccun o 3aka3y Poccuiickon
akaJeMUd HaykK ¢ ydacthem Il'epmanuu, Obwia 3amymieHa B urwoie 2019 r.
c kocmoapoma baitkonyp. OOcepBaTopusi OCHaIllEHa JBYMSI YHUKaJIbHBIMU
PEHTIC€HOBCKUMHU 3€pKAJIBHBIMU TEJIECKONIAMM W B HACTOSLIEE BPEMs IPOBOJAMT
HaOmonenus B Touke Jlarpanxka L2 Ha pacctostauu 1 500 000 kM ot 3emuu.

OcHOBHasl 1LileJJb MHCCHUM — IIOCTPOCHHE KapThl BCEro Heba B MATKOM
U OKECTKOM JMala3oHax pEHTTEHOBCKOTO CIIeKTpa ¢  OecrpeleleHTHON
YyBCTBUTEIbHOCTBIO.  [lomydyeHHble  n300pakeHuss  «xpedrta»  ["amakTuku
Y KOCMHUYECKOH «JIBIPbD» HAIIOMUHAIOT «HOBOT'OJTHUE » OTKPBITKHU.

3a 4 rona pabdotsl «Cnektp-PI» oOnapyxur 100 000 ckonieHuil ralakTuk,
COTHH ThICSIY aKTUBHBIX 3B€37], OKOJIO 3 MUJUIMOHOB CBEPXMACCUBHBIX YEPHBIX ABIP
U MHOTHE JIpyTHe Jajiekue 0ObEeKThl, B TOM YHCIIE€ HEM3BECTHOWU IPUPOIbI

Mpsb1 Hageemcs, yTo okoi0 15 utons CPI' 3aBepmuT mepBhId UK TOJTHOTO
o030pa Heba, M yXKe dTa mepBas PEHTICHOBCKas KapTa OyAeT Jydllied B Mupe
Ha CEroJiHs, a 0 UToraM 4-x JeT CKaHUPOBaHUS BCEro Heba ee UyBCTBUTEIbHOCTD
BbIpacteT euie B 30 pa3. OTo Oyner «PEHTIr€HOBCKUW CHUMOK» BCEH Halen
BcenenHoii, BriepBble clenaHHbli B PoccuM B IIMPOKOW MEXITYHAPOIHOU
KOOITEpaLliH.

OnpIT ycrnemHol KOCMHUYECKON MHCCHHM, CO3JIaHHBIE y HAC HOBEWINE U
Jy4llie B MHUpE Hay4yHble MPUOOpHI «Mera-kjacca», 0e3yCIOBHO, HalWAyT CBOE
NpUMEHEHUE B OYyIyIIMX BBICOKMX TEXHOJIOTHSIX W MPUKIAAHBIX PEIICHUSX,

MOCITYKaT MOIIHBIM APANBEPOM TEXHOJIOTHUYECKOTO Pa3BUTHSL.



CCCP u Poccusi B TeueHHE HECKOJBKUX JACCATUIIETUN MOCIEA0BATEIBLHO
HapaluBaId CBOM MOTEHLUAN B 00JACTH MUJIOTUPYEMBIX KOCMUYECKUX TOJIETOB.
CaMblil JJIUTENBHBIN MOJET B UCTOPUU KOCMOHABTUKHU OCYILIECTBHII POCCHICKUI
KocMOHaBT Banepuii [TosnsakoB - 437 CyToOK.

NHcTUTYyT Menuko-Onojornueckux mnpooiem Poccuiickoil akageMuu Hayk
OCYIIECTBIISICT MOATOTOBKY M OOECIeuYeHHe KOCMHMYECKHUX MHUJIOTOB, BKIIIOYast
BOIPOCHI IKOJIOTMYECKON U paHallMOHHON O€301aCHOCTH.

[IpoekT «Cupuyc» OyAeT MOAEIUPOBaTh JJIUTEIbHBIE KOCMUYECKHE TOJIETHI
JUTS. U3YYECHHS BOIIPOCOB, CBSI3aHHBIX C U30JISLIMEH YeoBeKa. DTO BKIIOUYAET B ce0s
U3y4eHHEe OHOMEIUIIMHCKUX W ICUXOCOLHMAJIbHBIX MPOOJEM, KOTOpPbIE MOTYT
BO3HHUKHYTh BO BPEMSI ITTUTEIbHBIX MUCCHUH.

HccnenoBanue Oyner NpOBOAUTHCSA B TEUCHHE HECKOJIBKUX JIET B U30JIATOPE,
pacnoyiokeHHOM B MOCKBE, KOTOPBIM IOJHOCTBE) MMHUTHPYET KOCMHYECKYIO
CTaHIUIO U JaXe MOBEPXHOCTh JIPYTOil MIIaHETHI.

CrpaTerndyeckuM HampaBJIICHUEM HCCIEAOBAHUM IO JUIMTEIBHOW H30JLUN
DKUTAXKEN SABIIAETCS MEAMKO-OMOJIOrHYecKoe odecrnedeHne Oy ylux KCIeIuuui
B JAJIbHUH KOCMOC M BO3MOXHO€ (POPMUPOBAHUE TMOCTOSHHBIX IOCEJIECHUN B
KOCMOCE U Ha IpyTMX HEOECHBIX TeNax.

OkcniepuMeHT «CHpuyc» UMUTHPYET mojieT Ha JIyHy MeEXIyHapogHOTO
CMELIaHHOTO 3KUIaXa, [I0JIOBUHA U3 KOTOPOTO - )KEHILMHBI.

KitoueBbIM  aCIEKTOM 3THX COBMECTHBIX YCHUJIMH CTaHET IIMPOKOE
MEXIYHAPOJAHOE COTPYAHUYECTBO U yYaCTUE UCCIEAOBATENEeH CO BCErO MUPA.

OOGecrieueHre  HOPMAJIBHOM  PabOTOCIIOCOOHOCTH B IKCTPEMAIBHBIX
YCJIOBHSIX UMEET IHMPOKUE MPUIIOKEHUS K PA3BUTHIO MPAKTUYECKOW MEIUIIMHBI Ha
3emiie, H3yuyeHUIO (YHKUMOHAJIBHBIX pPE3EpPBOB OpraHu3Ma M MEXaHU3MOB
aJanTaluy K BO3JACHCTBHUIO Pa3IMUHBIX (DAKTOPOB BHEIIHEW Cpeibl, MEIUIIUHCKUM
npobJieMam onacHbIX npodeccuit, GU3noJIOTUU 310POBOTO YEIOBEKA.

Crracu00 3a BHUMAHUE.



Commission on Science and Technology for Development of the United Nations,
23-rd session, 10-12 June 2020

The Spectrum Roentgen Gamma and Sirius
projects as the examples of international
research cooperation in the field of advanced
space technologies for sustainable
development.

Andrey Romanov
Ministry of Science and Higher Education of the Russian Federation
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The Spektr-Roentgen-Gamma space
Observatory was launched from the
Baikonur cosmodrome in July 2019 and is

currently conducting observations at the L2
Lagrange point 1,500,000 km from Earth
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survey of all sky 0.75 4 May, 2020




International cooperation
in the SRG project

Deutsches Zentrum fur Luft- und Raumfahrt e.V.,DLR
Max Planck Institut fuer Extraterrestrische Physik, MPE
NASA Marshall Space Flight Center, MSFC

Institut fuer Astronomie und Astrophysik, Universitaet
Tubingen

Hamburger Sternwarte, Universitaet Hamburg
Astrophysikalishes Institut Potsdam

Dr. Karl Remeis-Sternwarte, Universitaet Erlangen-
Nuernberg



EXPERIENCE OF PROLONGED SPACE FLIGHT PROGRAM
«SALYUT», «MIR» AND «ISS»
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Berezovoy A.N., Lebedev V.V. Kizim L.D., Soloviev V.A., Atkov O.Yu.
May 14 - February 12, 1982 February 7 - October 2, 1984
211 days 237 days
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Romanenko Yu.V. Titov V.G., Manarov M. Kh. Krikalev S.K. Polyakov V.V. Avdeev S.V.
February 5 - December 21, 1987 May 11, 1991 - January 8, 1994 August 13, 1998 -
October 29, 1987 - December 21, 1988 March 25, 1992 - March 22, 1995 August 28, 1999

326 days 365 days 311 days 437 days 379 days

Kornienko M.B., Scott J.Kelly
ISS March 27, 2015 — March 02, 2016
340 days




MAIN SIMULATION EXPERIMENTS AT IBMP

= Clinostatic hypokinesia
= Head-down hypokinesia
= Dryimmersion

= Centrifuge-generated g-loads,
experiments using SRC and slow rotating
rooms

= Long-duration isolation

= Testing medical instruments and
technologies in spacecraft mockups




SIRIUS PROJECT

Scientific International Research In Unique Terrestrial Station

The SIRIUS project will simulate long duration space missions to study issues related to human
isolation and confinement. This includes the study of biomedical and psychosocial challenges that
may be experienced during long missions.

The study will be conducted over a period of several years at the NEK isolation facility located in
IBMP, Moscow, Russia.

Participation by researchers around the world will be a key aspect of this collaborative effort.



IBMP ISOLATION UNITS

Planet Surface

Space Suit
Room

Living Area

Storage Area Descent

Ship



GROUND-BASED EXPERIMENTS — @
THROUGH 1SS TO DEEP SPACE

Deep Space Gateway
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The main stages of the project:
2017: 17 days
2019: 4 months
2021: 8 months
2022: 1 year
2023-2024: 1 year
2024-2025: 1 year

Mars



«SIRIUS-17 — SIRIUS-19» CREWS @
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The study was conducted in the framework of the two simulations within the frame of
the project "SIRIUS".

These experiments simulated flight to the Moon of an international mixed-gender crew.
The experiment involved 6 volunteers (3 men and 3 women; 28 to 45 years).



INTERNATIONAL PARTICIPANTS
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CENTRE NATIONAL
D’ETUDES SPATIALES




THANK YOU
FOR YOURATTENTION!
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