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Main Tasks of Training and Results of Activity of the ISS Crew for Expedition 52/53
When Carrying out the Mission Plan
S.N. Ryazansky, A.A. Kuritsyn, A.l. Kondrat, V.A. Kopnin, D.E. Rybkin, E.l. Korzun

Abstract. The paper considers results of the 1SS-52/53 crew activity aboard the Soyuz-MC-05
spacecraft and the 1SS. Main tasks of the research program carried out by the crew are given. The
tasks carried out in the course of extravehicular activity are reviewed.

Keywords: tasks of crew training, spaceflight, International Space Station, scientific applied
research and experiments.
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MEJUIIUHCKUE ACIHEKTBI OBECIIEYEHUSA BE3OITACHOCTHU MMOJIETA
IKHUITAKA MKC-52/53 (QKCITPECC-AHAJIN3)
B.B. boromoros, B.U. TTouyes, 1.B. Andepora, E.I'. Xoporiesa, B.B. Kpupoamnos

AHHoTanus. B cTaThe mpencTaBiIeHBI PE3yNbTAaThl METUIIMHCKOTO OOECIedeHus MoJieTa
skunaxka MKC-52/53. [laetcs kpaTkas xapakTepucTuka (YHKIIHOHUPOBAHHS CHUCTEM
MEUIIMHCKOTO OO0ECIICUYCHUsS MOJIeTa M TOJJCPKAHUSA CTa0WIIBHOCTH CpEeIbl OOUTaHHS
kocMoHaBTOB Ha PC MKC. IlonBeneHbl UTOTH BBIOJIHEHUS PEKOMEHAALMN MEIUIUHCKUX
CIEIMAJIUCTOB, POTPAMMbI MEIUITUHCKOTO KOHTPOJIS U MCIIOJIb30BaHUs OOPTOBBIX CPEJCTB
NPO(UIAKTUKN HAPYLICHHSI COCTOSHUS 370POBbSl KOCMOHABTOB B ITOJICTE.

KaroueBbie ciaoBa: MeEIUIIMHCKOE OOECTiedeHHe, MEIUIIMHCKUI KOHTPOIb, CHCTEMa
MPO(UIAKTHKY, Cpeia OOUTAHHS, PEKUM TPY/Ia U OTIIXA.
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Medical Aspects of Securing the Flight of the ISS Crew for Expedition 52/53 (Express
Analysis)
V.V. Bogomolov, V.I. Pochuev, I.V. Alferova, E.G. Khorosheva, V.V. Krivolapov

Abstract. The paper shows the results of medical support of the ISS crew for Expedition 52/53 and
gives a brief description of operation of the medical support system and maintaining the stability of
human environment aboard the 1SS RS. Besides, the paper sums up results of the implementation of
medical recommendations, program of medical monitoring and the use of onboard facilities meant to
prevent the alteration of cosmonauts' health status in spaceflight.

Keywords medical support, medical monitoring, preventive system, human environment, work/rest
schedule.
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MOJATOTOBKA KOCMOHABTOB K JEMCTBUSIM B ABAPUMHBIX CUTYALIUSX
HA KOCMMYECKOW CTAHIIUA
C.B. bponnukos, A .E. Manukos, . A. PoxkoBa

AHHoTaums. PaccmaTpuBaroTcs 3a71a4u, peliaeMble B IIPOLIECCE MOJATOTOBKH dKUIIAXKEN
0 JEHCTBUSAM B aBapUHHBIX CUTYyallUsAX, apryMEHTUPYeTCS He0OXOIUMOCTh
MPOBEJICHYsI TIOATOTOBKH SKUIIAXKEH B TOJETe, MPOBOIUTCS CTPYKTypa OOpPTOBOTO
TpeHaXXepa, ONMHUCaHUE Mpoliecca OOPTOBON TPEHUPOBKH.
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Cosmonaut Training for Emergency Situations Aboard the Space Station
S.V. Bronnikov, A.Ye. Malikov, I.A. Rozhkova

Abstract. The paper consideres the problems of training cosmonauts for emergency situations,
argues the necessity of training crews in flight, gives the on-board simulator structure and describes
the process of on-board training.

Keywords: space station, crew safety, training, skills, level of preparedness, on-board simulator,
training tasks, methods of on-board training.
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Ob OJHOM NNOAXOAE K PEHIEHUIO 3AJIAYU CITYCKA KOCMHUYECKOI'O
AIIIIAPATA B ATMOC®EPE 3EMJIN
M.A. Ixab6apog, H.E. 3y6os

AnHoOTanms. s MaTeMaTU4ECKOM MOJEIN LIECTOrO MOPSAKA MOIYYEHO aHAIUTUYECKOE
pelIeHue 3aJa4 OTCJICKUBAHMS MPOCTPAHCTBEHHOW MPOrpPaMMHONM TPAeKTOPUU CITyCKa
KOCMHYECKOTO ammapaTa B arMocdepe 3eMiIu Tpu YIpaBlIeHWH 1o KpeHy. s atoro c
WCTIONF30BAaHMEM METO/Ia TOYHOTO Pa3MEMICHUs IMOJOCOB CHHTE3MPOBAH PETYIATOP IO
COCTOAHHUIO. HpI/IBeIlCHBI p€3y.]'H)TaTI)I YUCJICHHOTO MOI{CJII/IpOBaHI/Iﬂ OTCJIC)KUBAHUA
MPOrPaMMHOM TPACKTOPUHU Ha BCEM MPOTSHKCHUH CITyCKa OT MOMEHTA BX0Jia B aTMOC(epy H
JI0 PACKPBITHSI TAPAITIOTOB CUCTEMBI TIOCAIKH.

KiioueBble c0Ba: KOCMHYECKHH ammapar, CIycK, aTMocdepa 3emild, HOMUHAIbHAs
TPaeKTOPHS, 3aKOH yIPaBICHUSI.

JINTEPATYPA

[1] ErpoxumoB C.H., Knumanos C.U., Kopuarna A.H., Mukpun E.A., Cuxapymnze FO.I'. TepmunanbHbli
QITOPUTM YIIPABJIEHHS IPOJOIBHBIM JBIDKEHHEM CITyCKAaeMOTO aIlllapaTa ¢ OTPaHHYCHHEM Ieperpys3kH //
W3B. PAH. Teopus u cucrems! ynpasmenus. — 2012. — Ne 5. — C. 102-118.

[2] Spomerckuii B.£1. Bxox B atMochepy KOCMUYECKHUX JIETaTeNbHBIX ammapaToB. — M.: Hayka, 1988.

[3] Oxommmckuit [A.E., T'omybe 0. @., Cuxapymmmze 1O.I'. Anroputmbl ympaBlieHHS KOCMHYECKHM
amnmapatoM MpH BXxoje B atMocdepy. — M.: Hayka, 1975.

[4] 3yoor H.E., Mukpun E.A., Psdyenxo B.H. Matpuunble MeTOIsl B TEOPHH M MPAKTUKE CHCTEM
AaBTOMATUYECKOI'0 YIIPaBJIECHUs JIeTaTeNbHbIX annapatoB. — M.: M3narensctBo MI'TY um. H.D. baymana,
2016. — 666 c.

[5] 3ybor H.E., Muxpun E.A., Psbuenko B.H., Oneiinuk A.C., EdanoB /I.E. OueHka yrimoBoil ckopocTH
KOCMHYECKOTO amlmapara B PeKHMe OpOHTAIbHON CTaOMIM3aIUH 1O pe3ylbTaTaM M3MEpEeHHH AaTdHhKa
MectHOH Beptukany // Bectauk MI'TY um. H.D. Baymana. Cepus «[Ipubopoctpoenue». — 2014, — Ne 5. —
C.3-17.

[6] 3yooB H.E., 3eioun E.IO., Mukpun E.A., Mucpuxanos M.IIL, Ilpornerapckuii A.B., Psbuenxo B.H.
VrpapieHue Mo BBIXOLY CIIEKTPOM JBIKEHHs KocMudeckoro armapara // Mzsectust PAH. Teopust u cuctemsl
ynpasnenus. — 2014, — Ne 4. — C. 111-122.

:xabapoB ML.A. — umkenep-marematuk, [IAO «PKK «3ueprus» um. C.I1. Koponesay.
OneKTpOoHHas 1MoYTa:
3yooB HukoJiaii EBreHbeBUY — JOKT. TEXH. HAyK, MpOQeccop, IIaBHBIA HAYYHbIH COTPYAHUK,

ITAO «PKK «Queprus» um. C.I1. Koponesay.

SHGKTpOHHaH noyra.

On One Approach to Solving the Problem of the Spacecraft Descent in the Earth’s
Atmosphere
M.A. Dzhabarov, N.E. Zubov

Abstract. An analytical solution of the problem of tracking the programmed descent trajectory
of spacecraft in the Earth's atmosphere under the lateral control was obtained for the sixth-order



mathematical model. For this purpose, a regulator was synthesized using the poles precise
placement method. The numerical simulation results of tracking the programmed descent
trajectory from the moment of entering the atmosphere to opening the parachute landing system
are presented.

Keywords: spacecraft, descent, Earth’s atmosphere, nominal trajectory, control law.
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HEKOTOPBIE BOITPOCHI COBEPIIEHCTBOBAHWSI BHEKOPABEJIBHON
JAEATEJIBHOCTHU KOCMOHABTOB

A.A. Antynun, [I.1. Bep6a, ILIIL. Honros, E.}O. Upomos, B.C. Kopernoii,

10.U. Onydpuenko

AHHOTAaIUsA. PacCMOTpeHBl HEKOTOpbIe MPOOJIEMbI, BO3HHUKAIOUIME IPH BBITOJIHEHUH
KOCMOHAaBTaMHM AaKTyaJIbHBIX 3aJia4 BHeKOpa6eJ]LHOI>‘I ACATCIIBHOCTU: 3allyCK MaJlbIX
KOCMHUYECKHX aIapaToB, OTOPOC MCIIOJIBL30BAaHHOIO 000PyA0BaHus, (JOTO- U BUIACOCHEMKA
obopyaoBaHus, MPUOOPOB U DJIEMEHTOB BHEIIHEH MOBEPXHOCTH OPOMTANBLHOW CTAHIIUH.
IpencraBieHsl MpeIOKEHUS MO Pa3pabOTKE HOBBIX TEXHUYECKHUX CPEIACTB IS
BBITIOJITHCHUA OTACJIBHBIX 3aJaa4 BHCKOpa6eJ'IBHOI71 ACATCIIBHOCTH W COBCPIICHCTBOBAHUA
MOJITOTOBKH KOCMOHABTOB.

KiroueBble cjioBa: BHekopaOenbHas JEATEILHOCTh, Malbli KOCMHYECKHI — armmapar,
YCTPOWCTBO [UIsl 3aIycKa, OTOpachiBaeMblii 00bEKT, (OTOCHEMKA, BHICOCHEMKA, TPEHAKED
JUIA TIOATOTOBKHW KOCMOHABTOB.
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Some Issues of Improving Extravehicular Activity of Cosmonauts
A.A. Altunin, D.I. Verba, P.P. Dolgov, V.S. Korennoy, Yu.l. Onufrienko

Abstract. The paper discusses some problems of carrying out actual tasks of extravehicular activity
by cosmonauts, such as: launch of small spacecraft, jettisoning of the used equipment,
photographing and video filming of equipment, instruments and elements on the outer surface of the
station. Also, it presents proposals on the development of new technical facilities for performing
specific extravehicular tasks and improving cosmonaut training.

Keywords: extravehicular activity, small spacecraft, launching facility, jettisoned object,
photographing, video filming, simulator for cosmonaut training.
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OBOCHOBAHHME BO3MOXHOCTHU UCITOJIB3OBAHUSI
KHUCJIOMOJIOYHOI'O TIPOBUOTHYECKOI'O ITPOAYKTA 1JIs1 CHUKEHUSA
MEJUIIMHCKUX PUCKOB IOJIETOB B JIAJIbHUI KOCMOC

A .M. Kobaros

AnHoTtamusi. B pabore paccMaTpuBarOTCsl BOMPOCHI, CBS3aHHBIE C BIMSHUEM (DaKTOPOB
KOCMHYECKOTO IOJIeTa Ha OMOJIOTHYECKHE XapaKTEPUCTUKA MUKPOOPTaHU3MOB, BXO/ISIIINX
B COCTaB OK30MHKPO(IOPH (MHKPOOPraHU3MBI, TPUCYTCTBYIOIIME B aTMocdepe
KOCMHUYECKOTO KOpalJist) M SHAOMUKPO(IOPEl (MUKPOOPTaHU3MBI, 3aCEIISIONINE CIU3UCTHIE
000JIOUKH KENTyIOYHO-KHUIIIEYHOTO TpakTa KOCMOHaBTa). lloka3aHo, 4TO TOJ BIUSHHEM
MOBBIIIEHHOTO panuanuoHHoro ¢ona Ha OopTy Kopabisi MHUKPOOPTaHU3MBI MOTYT
W3MEHSATh CBOM CBOWCTBA, BCJCICTBUE YETO CO3/IaBaTh JOIMOJHUTEIbHBIC TEXHUYCCKUEC
Y METUITMHCKUE PUCKH JJIs WICHOB dKUMaxa Kopaois. [IpencraBieH moaxon K CHUKCHUIO
YPOBHS MEIUIIMHCKUX pPUCKOB TMOCPEJICTBOM TMONYYCHUS W HCIOJIH30BAHUS HA
OopTy KOpaOisi  KHCIOMOJOYHOTO  IPOOHMOTHYECKOTO  IMPOAYKTa,  0OJamgaromiero
MMMYHOMO/TJTUPYIOIMMH CBONCTBAMH.
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KioueBbie cioBa: 3Kk30MUKpodIIopa, SHAOMHKPO(IOpa, HWOHU3UPYIOIEE H3ITyUYeHHUE,

MEINIIHHCKHUE PUCKH, MPOOHOTHK, KHCIOMOJIOUHBIN TpoaykT, Lactobacillus acidophilus.
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Substantiating the Possibility to Use a Fermented Milk Probiotic Product for
Mitigating Medical Risks during Long-Term Space Missions
A.l. Kobatov

Abstract. The paper discusses the issues relating to the influence of space flight factors on
biological characteristics of microorganisms included as the members of exomicroflora
(microorganisms staying at the atmosphere inside the spacecraft) and of endomicroflora
(microorganisms colonizing a cosmonaut gastrointestinal tract). It was shown that the
microorganisms can change their characteristics under conditions of a high radiation background
aboard a space vehicle. This produces extra technical and health risks for crew members. The paper
presents an approach to mitigate health risks through production and use of acidophilic probiotic
product, possessing an immunomodulatory effect, directly aboard a space vehicle.

Keywords: exomicroflora, endomicroflora, ionizing radiation, health risks, probiotic, acidophilic
product, Lactobacillus acidophilus.
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YEJOBEYECKH ®AKTOP B ABUAIIMY U KOCMOHABTHUKE
T.b. HectepoBuu, A.A. Menenkos, H.M. Ko3znosa

AHHOTanus. B cratee aHanm3upyroTcss marepuanbl KoHpepeHiun «YemoBeueckuit
(dakTop B aBUMAIMM M KOCMOHABTHUKE: CTAHOBJCHHE W aKTyaJlbHOCTh ydeTay.
[IpuBoasTCS [aHHBIE O HAMPABICHUAX W PE3ylbTaTaX ICUXOPUZNOIOTUIECKIX
HCCIEIOBAaHMNA B OTEYECTBEHHOW aBHAIlMOHHOW MEIWIIMHE B JIOBOCHHBIM U
[IOCIIEBOCHHBIN IepuoApl. [lokazaHO colepkaHMe HCCIENOBaHUN II0 MEIUKO-
OHMOJIOTHYECKON TIOJrOTOBKE TEPBBIX KOCMHUYECKHMX TOJeToB. OTMmMedaercs BKIal
OTEUECTBEHHBIX CIIEHUAINCTOB B MOJATOTOBKY M OCYIIECTBICHUE KOCMHUYECKOIO MOJeTa
I0.A. T'arapuna. PaccmaTpuBaroTCsi OCOOCHHOCTH  Pa3BUTHSA  METOJOJOTHH  TI0
HaIpaBlIEHUSAM y4deTa MCUXO(PH3UOIOTHIECKAX BO3MOXKHOCTEH YelloBeKa B aBHAIUU U
KOCMOHAaBTHKe. ONpPEeeNstoTcs aKTyallbHbIe IMPOOJIEMBI, MOJICKAIINE PEIICHUI0 B
WHTEpECcaxX Pa3BUTHI KOCMOHABTHKH U IMOJATOTOBKHA MEKIITAHETHBIX SKCIICTUITHA.
KiroueBble ciaoBa: denmoBeuecknid (akTop, KOCMHYECKHE TIOJETHI, SPrOHOMHYECKOE
oOecrniedyeHue, TCUXOJIOTHSA, (PYHKIIMOHAIBLHOE COCTOSIHAE, IICHXO(HU3HOIOTHYECKast
HaJIeKHOCTb.
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Human Factors in Aviation and Space Exploration
T.B. Nesterovich, A.A. Medenkov, N.M. Kozlova

Abstract. The paper analyses materials of the conference “Human factors in aviation and space
exploration: formation and importance of taking them into consideration” and provides information
about the directions and results of psychophysiological studies in domestic aviation medicine in the
pre- and post-war periods. Research data on biomedical training for the first space flights is given.
The contribution made by national specialists in the preparation and implementation of the space
flight of Yuri Gagarin is shown. The peculiarities of developing a methodology of taking into
account the psychophysiological capabilities of a human in aviation and spaceflight are considered.
The topical problems subject to be resolved in the interests of further space exploration and
preparation of interplanetary expeditions are identified.

Keywords: human factor, space flights, ergonomic software, psychology, functional status,
psychophysiological reliability.
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COBMECTHBIV SKCIHEPUMEHT EBPOIIEVCKOT'O KOCMHUYECKOI'O
ATEHTCTBA 1 POCKOCMOCA «IIJTASMEHHBIN KPUCTAJLT-4» HA
MEXIYHAPOJHOM KOCMUYECKON CTAHIIMA

B.E. ®opros, O.®. [Terpos, A. /. YcaueB, A.M. Jlunaes, A.B. 306uun, B.1. Monorkos, M.1O.
IIycteueauk, X.M. Tomac, M.X. Toma, E.O. Ceposa, A.M. Camokytses, I.I. [Tamanka, O./1.
Kononenko, A.H. OBunnuH, A.A. MBaraumun, O.B. HoBunkuii, C. Kpucrodoperrn

AnHoranusi. [lpuBeneHo omnmcaHHe HOBOTO  KOCMHUYECKOTO  IKCIIEPUMEHTA
«[Inasmennsiit kpuctawi-4» (K3 «I1K-4») npoBoaumoro coBmectHo EBpomnelickum
kocmuueckuMm areHTcTBoM (EKA) m PockocmMocom Ha OopTy MekmyHapoaHOH
kocmuueckor craniuu (MKC). KD «I1K-4» ¢yakiuonupyeT Ha 6opty MKC ¢ utons



2015 roma w mpemaHA3HAYEH IS MPOMOJDKCHUS WCCISAOBaHUN (yHIaMEHTAIBHBIX
CBOHCTB CHJIBHO HEHUJIEAIbHBIX IUIa3MEHHO-TIBUIEBBIX CHUCTEM B  YCJIOBHSX
HEBECOMOCTH W pa3pabOTKHM HOBBIX TEXHOJOTMYECKHX TMPHIOXKEHUH. PermameHT
MPOBENCHUS SKCIEPUMEHTOB (QOpPMYyIUpyeTcsl creluanbHbiM CornanieHueM MEXIy
EKA m Pockocmocom o coBmectHoM KD «IIK-4» B eBpometickoM jgabopaTopHOM
moayie «KomymOyc». OnuceiBaeTcs COCTaB JETHOM M HAa3eMHOW YacTell KoMIUIeKca
Hayynoit  ammaparyper  (HA)  «[IK-4»,  ycTpoiicTBO razopaspsaHon
9KCHEPUMEHTAIbHOM KaMepbl W OCHOBHBIE (M3MUYECKHE MapaMeTpbl IJIa3MEHHO-
IBIJIEBOIO 3KCIEPUMEHTa, METOMAbl YNpPaBICHHUS IPOBEICHHEM 3SKCIICPUMEHTOB Ha
MKC, MexayHapoaHOE COTPYAHUYECTBO NPH BhINOIHEHUH MporpaMMmbl KO «I1K-4» u
MepBbIE PE3YNbTaThl 3TON pabOTHI.

KiroueBble cjioBa: mbiieBas Iula3Ma, Ta30BBIH paspsill, IUIA3MEHHO-IIBIIEBBIE CTPYKTYPBHI,
HayyHas anmnaparypa.
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Joint ESA-Roscosmos Experiment called “Plasma Cristall-4” aboard the
International Space Station

V.E. Fortov, O.F. Petrov, A.D. Usachev, A.M. Lipaev, A.V. Zobnin, V.I. Molotkov,
M.Yu. Pustylnik, H.M. Thomas, M.H. Thoma, E.O. Serova, A.M. Samokutyaev,
G.l. Padalka, O.D. Kononenko, A.N. Ovchinin, A.A. Ivanishin, O.V. Novitsky,

S. Cristoforetti

Abstract. The new “Plasma Cristall-4” space experiment (“PC-4” SE) jointly conducted by the
European Space Agency (ESA) and Roscosmos on-board the International Space Station (ISS) is
described. “PC-4” SE has been operating on-board the ISS since June 2015 and is intended to
proceed with research of the fundamental properties of highly non-ideal plasma-dust systems under
zero-gravity conditions and development of new technological applications. The conducting of
experiments is regulated by a special Agreement between ESA and Roscosmos on the Joint “PC-4”
SE in the “Columbus” European Laboratory Module. Content of the flight and ground parts of the
“PC-4” scientific equipment (SE), design of the gas-discharge experimental chamber and main
parameters of the dusty plasma experiment as well as scheme of controlling the performance of the
experiment aboard the ISS, international cooperation while conducting “PC-4” SE and its first
results from the orbit are presented.

Keywords: dusty plasma, gas discharge, dusty plasma structures, scientific equipment.
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