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The Main Results of Training and Activities of “Soyuz TMA-18M” Manned Transport Vehicle
(MTV) Commander, 1SS-45/46 Flight Engineer and 1SS-43/44/45/46 One-Year-Expedition Crew
While Carrying Out the Mission Plan. S.A. Volkov, M.B. Kornienko

Abstract. The paper considers the results of activities of S.A. Volkov, the commander of “Soyuz TMA-
18M” MTV and the flight engineer of 1SS-45/46, and M.B. Kornienko, the flight engineer of “Soyuz
TMA-16M” MTV, ISS-43/44/45/46, “Soyuz TMA-18M” MTV. The paper gives the comparative analysis
and estimates the contribution of crews to the general ISS flight program. Particular attention is paid to the
implementation of scientific applied research and experiments aboard the station. Comments and
recommendations on the improvement of the 1SS Russian Segment are also given.

Keywords: tasks of crew training, space mission, International Space Station, scientific-applied research
and experiments.
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Medical Support of the 1SS-45/46 Crew Members (Express Analysis).
V.V. Bogomolov, V.I. Pochuev, 1.V. Alferova

Abstract. The paper shows the results of medical maintenance of the 1SS-45/46 expedition and gives a brief
description of functioning of medical support system and maintaining the stability of human environment
aboard the ISS RS. Besides, the paper sums up the results of implementing medical recommendations, the
program of medical monitoring and the use of onboard means meant for preventing alteration of cosmonauts'
health status in spaceflight.

Keywords: medical support, medical monitoring, preventive system, human environment, work-rest
schedule.
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Defining the Main Control Parameters of the ISS Crew Training on Integrated and
Dedicated Simulators. Yu.l. Onufrienko, A.A. Kuritsyn, V.A. Kopnin, A.A. Kovinsky

Abstract. The paper discusses issues of managing the training process of the ISS crews on
integrated and dedicated simulators on basis of the system approach allowing formalizing the
processes of making management decisions using the present day computer-aided systems under
variable initial conditions of crew training (different composition of a crew and different initial
preparedness levels of crewmembers, variable flight programs).

Keywords: cosmonaut training, cosmonaut training technical facilities, control parameters,

International Space Station.
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Visual Displaying a Group of Autonomous Mobile Robots Moving on the Moon’s Surface
in Order That a Cosmonaut Could Prevent Their Collisions. A.A. Vorona, L.D. Syrkin,
B.1. Kryuchkov, V.M. Usov

Abstract. The paper discusses the man-machine interaction between a cosmonaut and a group of
autonomous mobile robots (AMRs) and describes the tools that cosmonauts use to control them on the
Moon’s surface. Taking into account the current state of the development of an AMR’s equipment for local
positioning, the authors performed a search for ways of displaying data in order that a human operator could
make a decision in a remote controlling mode of a group of AMRSs. It is proposed to use the imaging modes
that facilitate the perception and recoding of navigational situation to provide prompt “initiation” of
cosmonauts in controlling robots in a supervisor mode when the risk of collision is detected. The creation of
these tools should be based on the theoretical ideas about the control system of a human operator’s activity
considering known professions — Earth analogues (air navigators, air traffic controllers, etc.). It is noted that
the suggested data display devices allow designing profession-oriented “synthetic” tests of human operators
using digital maps.

Keywords: : manned lunar missions, man-machine interaction, autonomous mobile robot (AMR), group

of robots, positioning on the Moon’s surface, model of a digital map, display of environment.
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Analysis of Domestic and Foreign Materials on the Problems of Modeling The Space
Experiments. Yu.l. Onufrienko, E.V. Polynina, L.E. Shevchenko, V.N. Saev

Abstract. The paper analyzes domestic and foreign information materials on the issues of modeling
scientific—applied research and space experiments on simulators for cosmonaut training. It is shown that
the system of training cosmonauts to conduct scientific-applied research and space experiments has a
complex organizational structure. This fact determines the specificity of organizational-methodical
support of the training process and the creation of software and hardware tools (models) to implement the
modeling of space experiments on simulators.

Keywords: simulation, space experiments, simulators for training cosmonauts.


http://www.mr.rtc.ru/doc/report/doc03.pdf%20доступ%20свободный%20дата%2021.01.2016
mailto:B.Kryuchkov@gctc.ru
mailto:V.Usov@gctc.ru

REFERENCES

[1] Tabarah E, Patten L, Evans L Marunynsropst Ha MKC — npo6i1eMsl HOATOTOBKY SKUIaXell U dKCIUTyaTanuu //
C6. Tesucos 5-it MHIIK «[IunoTtrpyemble OJIETH B KOCMOCY, 3Be3HEIN ropoaok, 2003. — C. 21-23.

[2] Annpromenko O.A. u ap. IlpuMeHeHne camoiera-1adopaTopuy B MOATOTOBKE KOCMOHABTOB K BBHINOJIHEHHIO
BU3YaJIbHO-WHCTPYMEHTANBHBIX HabmroaeHuid // C6. tesucor 11-it MHIIK «[IunoTupyembie MOJIETHI B KOCMOCH,
3Be3aHbIi ropoaok, 2015. — C. 217-218.

[3] MonespHbIil SKCIIEPUMEHT C JUTUTENbHOI H30IsIIueit: pobiemsl u goctikenus / bapanos B.M., I'onuapos U.b.,
Ilomosa N.1., Anoxuna JI.JI. — M.: pupma «Cnosoy, 2001. — 531 c.

[4] Bacunwser B.1. u ap. IlpumeHeHre TEXHUYECKUX CPEACTB MOATOTOBKA KOCMOHABTOB K BBIIIOJIHEHHIO BU3YalbHO-
HMHCTpYMeHTaNbHbIX HabmoneHuit / CO6. tesncoB 11-if MHIIK «IInnotupyemele moeTsl B KOCMOCY, 3BE3IHBIH
ropozok, 2015. — C. 218-219.

[5] BusyanpHO-MHCTpyMEHTAJbHEIC HAOMIOACHUS ¢ OopTa MeXIyHapOJHOH KOCMHUYECKOW CTAHIMH JKHIAKaMHU
POCCHIICKOTO CerMeHTa M OCHOBHBIE NIPUHIMUITEI IIOATOTOBKH K HX BhINoinHeHuIo / Bacuises B.U., Coxun W.I".,
Bponnukos C.B., l'opauenko O.C. // [Tunotupyemsie monetsl B kocMoc. — Ne 2(7). — 2013. — C. 23-29.

[6] Ocobennoctu pa3paboTku U HYHKIIMOHUPOBAHHS TPEHAXKEpa eBpONeHCcKoro Manumysitopa / Bunorpanos 10.A.,
Tlonynuna E.B, Caes B.H. // Tpynst IX Mexaynapoanoit koHdpeperuun «I[Icuxonorust 1 3proHOMHKa: eIHHCTBO
Teopuu U npakTuku» 17—19 centsiops 2015 roxa, Teeps. — C. 41-46.

[7] CoBepiieHcTBOBaHHE MOATOTOBKU POCCHICKUX uiieHOB dKunaxed MKC 1o KocMHYeCKUM MaHMITYJISILIMOHHBIM
podotam / Boporen 1.B., Mamikos A.E., Dmuccon Maxk Unraitep // C6. tesncos 5-it MHIIK «IIunotnpyemsie
TMOJICTBI B KOCMOCY, 3BE3IHBIN ropoiok, 2003. — C. 33-34.

[8] Toprunamze I'U. u np. OcobeHHOCTH MIaHUpoBaHUs Ouonorndeckux K3 kak mHOrodakropueix / COOpHHK
te3ucoB 8-it MHIIK «IIunotupyemble moaeTshl B KOCMOC», 3Be3aHbIi ropoaok, 2009. — C. 147-150.

[9] Anamm3 noarorosku skunaxkeii MKC K BBINOJHEHHIO KOCMHYECKHX dKcrepuMeHToB / TpymuH A.A., OpekuH
I'.A., Cabypos I1.A. // Coopuuk Te3ucoB 8-it MHIIK «[TunotupyemMsie MOJIETH B KOCMOCY, 3BE3AHBIN TOPOIOK,
2009. - C. 130-132.

[10] MoarotoBka KOCMOHABTOB MO a3pOBH3YaJbHBIM HHCTPYMCHTAIbHBIM HaOJIONCHHSM C HCronb3oBanineM OMC
«moGapwit» / I'pymma A.A., Opemikun I'.J1., Pomanrtees H.®. // C6. tesucos 8-it MHIIK «IIunotupyemble moJIeTsl
B KOCMOC», 3BE3HBII ropoiok, 2009. — C. 129-130.

[11] Anamu3 cucrem HHGOPMAIMOHHOW MOIICPKKU JEATEIBHOCTH KOCMOHABTA NPU MPOPabOTKe, MPOBEACHHH U
00paboTKe pe3ynbTaTOB HAYYHO-TIPUKIAJHBIX HCCIICIOBaHUI H dKkcnepuMeHTOB ¢ OopTa [IKA / I'pymma A.A.,
Opemkun [ 1., PomanteeB H.®. // C6. tezucos 8-t MHIIK «[IunotupyemMsie moaeTsl B KOCMOCY, 3BE3IHBIN
ropomok, 2009. — C. 124-125.

[12] T'yropoB A.M. u ap. BupryanbHele pyKOBOACTBA — HOBBIH B3I Ha CPENCTBA MOATOTOBKU U TEXHHYECKYIO
nokymenTanuto // C6. tezucoB 7-it MHIIK «Ilnnotupyembie TOJETH B KOCMOCY», 3BE3IHBIH TOpoaok, 14-15
Hos0ps 2007. — C. 70-72.

[13] T'yropoB A.M. u np. Buptyansnsie 3D-pykoBo/CTBa 10 HAYYHBIM SKCHEPUMEHTAM W HMX HCIIOJIb30BaHUS Ha
6opty PC MKC // Marepuansr XLIII nayunsix utennit namstu K.O. [{uonkosckoro. — Kamyra, 2008. — C. 289—
290.

[14] CoBepuieHCTBOBaHHE OPraHU3AMOHHO-METOIUYECKOT0 OOECIeueHus MOArOTOBKH KOCMOHABTOB / J[MuTpHeB
B.H., KproukoB B.U., Kypumma A.A. // C6. tesucoB 11-it MHIIK «Ilunotupyemsie MOJETHI B KOCMOCY,
3Be3nHbI roponok, 2015. — C. 27-28.

[15] [Honrocpounas mporpaMMa Hay4HO-TIPHKJIAAHBIX HCCICIOBAHUII M OKCIIEPHMEHTOB, IUIAHMPYEMBIX Ha
poccuiickom cermente MKC. Bepcust 2012 r. — ®I'BY «HUU LUIIK umenu FO.A. INarapunay.

[16] XKykoB B.M. K Bompocy 0 MeTOAOJOrHMH HayYHO-NPUKIIAJAHBIX HUCCIIECIOBAHUHN, BKIIOYAIONIUX KOCMUYECKHUI
skcriepumenT // C6. tesucoB 7-it MHIIK «ITunoTupyemblie moneTsl B KOCMOC», 3Be3aHbIi roponok, 2007. — C.
57-58.

[17] K Bompocy WHTerpayu HayqHO ammapaTypsl ¢ TpeHaKepoM HH(POpMaMOHHO-ypaBisitomeid cucremsl MKC Ha
npuMepe KocMudeckoro skcnepumenta «Kourtyp-2» / 3axapuenko S.C., Kypbaros [.B., Jlyukun K.C. // C6.
te3ucoB 11-it MHIIK «lIunoTtrpyemsle OIETH B KOCMOCY, 3Be3HEIH roponok, 2015. — C. 261-262.

[18] WccnemoBanue myTell COBEpPIICHCTBOBAHMS MOAMOTOBKM KOCMOHABTOB K BBINOJHEHHIO MHOTO(AKTOPHBIX
6uonornueckux skcrepumeHtoB Ha 6opty MKC // Otuer o HUP «Anroputm-1». — ®I'BY «HUU UIIK umenn
FO.A. I'arapuna», 2010. — 67 c.

[19] KyremoBa O.A. u gp. ONBIT HNOATOTOBKM KOCMOHABTOB M JEATEIbHOCTH OKUIAXEH I0 BBITOJHEHUIO
6uonornueckux sxcrnepumentoB Ha 6opty PC MKC // C6. tesucoB 8-if MHIIK «IIunotupyemblie HOJNETH B
KOCMOC», 3Be3IHBIH ropoaok, 2009. — C. 145-146.

[20] KyrenoBa O.A., KykoB B.M. OrieHKa BO3MOXHOCTH ITOCTAHOBKH KOCMHYECKHX 3KcrepumeHToB Ha MKC kak
MHOro¢akTopHsIX // C6. Tesncos 11-if MHIIK «[ImnotupyemMsie moneTs! B KOCMOCY, 3Be3aHbIH ropogok, 2015. —
C. 220-223.

[21] Jlecko AT. wu gap. OneiT co3maHus W OPUMEHEHHs (YHKIMOHATBHO-MOJCIHMPYIOIINX CTCH/IOB
MaHHUIYJIIHOHHBIX poboToB // C6. TesucoB 11-it MHIIK «IlunoTupyemble HOJNETI B KOCMOCY, 3BE3IHBIN
roponok, 2015. — C. 91-93.

[22] JleckoB A.T'. IIporpaMMHO-METOAMYECKOE OOECIEUEHUE HAYalbHOM IOArOTOBKH OIEPATOPOB KOCMHUECKHX
MaHUITYIIIHOHHBIX poboToB // CO. TesmcoB 11-it MHIIK «[lumotupyemble MONETHI B KOCMOCY, 3BE3IHBIH
ropojok, 2015. — C. 90-91.

[23] Jlecko A.T'., Nmapuonos B.B. MaremaTtiueckoe U MOJyHATYpPHOE MOJEIMPOBAHHE ONEPAlUii KOCMHYECKHX
MaHUITYJSIIUOHHBIX poboToB // CO6. TesucoB §-if MHIIK «[Iumotupyemble mojeTsl B KOCMOCY», 3BE3JHBIHA
ropoziok, 2009. — C. 70-71.

[24] TpenaxepHble cHCTeMBbI dKcTpeManbHO# pobororexuuku / Jlomora B.A., ITonosko C.A., IOxaun B.U. / HTK
«JkcTpemainbhas podororexuuka» — C.-[lerepoypr, THUU PTK, 2006. — C. 26-31.



[25] Mamukos A.E. u xp. CosepuieHcTBOBaHHME MOArOTOBKM Odkunaxed MKC mo HaydHOH mporpamme
6uosnornueckux sxcrepumenToB // C6. tesucoB 5-it MHIIK «[Innotupyembie moneTsl B KOCMOCY, 3BE3IHBIN
ropoaok, 2003. — C. 124-125.

[26] OGyxosa B.B u mp. MurepaktuBHas rpaduka B KOMITBIOTEPHON CHCTEME MMOATOTOBKM HA3€MHOTO MEpCOHAsa
yIpaBJeHHs] aBTOMATHYECKHMH KocMuueckuMu anmaparamu // C6. tesucoB 8-it MHIIK «[TusoTipyeMbie HOIeThl B
KOCMOCY, 3Be3/THBII TopojokK, 2009. — C. 170-173.

[27] Tonynuna E.B., Illeuenko JL.LE. K Bompocy MOIENHPOBAaHHS HAyYHO-TEXHHYECKHX AKCICPUMEHTOB Ha
TpeHaxxepax poccuiickoro cermeHta MKC // Marepuanst XL 00IecTBEHHO-HAYYHBIX YTCHHUH, MOCBSIICHHBIX
namstu FO.A. Tarapuna. — I'arapun, 2014. — C. 265-273.

[28] TTomnoBa E.B. IIpoGiemMbl 00ydeHHsT KOCMOHABTOB 0 GHOJOTMYECKHM SKCIIEPHMEHTAM W IYTH UX pelleHus //
C6. tesucos 8-it MHIIK «IIuoTupyemble MOIEThI B KOCMOCY, 3Be3aHbIi ropoxok, 2009. — C. 147-150.

[29] Pamguenko C.I'. TloBbimienne 3(p(EKTHBHOCTH 3KCIECPHUMEHTAIBHBIX HCCICIOBAHUN CIOKHBIX CHCTEM U
nporueccoB // C6. tesucoB 7-it MHIIK «IInunotipyemMsie MONEThI B KOCMOCY, 3Be3HbIN ropoaok, 2007. — C. 59—
60.

[30] OIypos A.M., Opeuikun I'.Jl.. Cabypos II.A. IIpoGieMbl MOArOTOBKA KOCMOHABTOB II0 IPOTpaMMme Hay4HO-
npuxnagaeix uccrenoannii PC MKC // C6. tesuco 7-f MHIIK «[IunoTHpyemble TOJIETEI B KOCMOCY,
3Be3 bl ropoaok, 2007. — C. 63-64.

[31] Ulepbunun JI.}O. Vcnosnp30BaHHE KOMIBIOTEPHON OOydYarolIeil CHCTEMbl BHPTYAIBHOTO OKPYKCHHS MPH
noaroroske skunaxeir MKC // C6. tesucoB 7-if MHIIK «[lumotupyembie MOJIETHI B KOCMOCY, 3BE3IHBIH
ropomok, 2007. — C. 46-47.

[32] Bo3moxHble BapHaHTBl CO3MaHHsI KOMIUIEKCHOTO TPEHAXKepa IS TPEHHPOBKU OIEPATOPOB MPH BBITOJTHEHAH
KOCMHYECKHX pPOOOTH3UPOBAHHBIX cOopouHbIx onepaimii / SickeBuy A.B., Octpoyxos JL.H., Jlecko A.T'. // CG6.
te3ucoB 6-if MHIIK «IInnotupyemble mojeTs B KOCMOC», 3Be3aHbII ropaok, 2005. — C. 181-182.

Onufrienko Yuri lvanovich — Hero of the Russian Federation, pilot-cosmonaut of the RF, Head of the
3d Department, FSBO “Gagarin R&T CTC”.

E-mail: info@gctc.ru

Polunina Elena Vasilievna — Doctor of Technical Sciences, assistant professor, leading researcher,
FSBO “Gagarin R&T CTC”.

E-mail: E.Polunina@gctc.ru

Shevchenko Lyubov Yevgenievna — PD in Technical Sciences, assistant professor, leading researcher,
FSBO “Gagarin R&T CTC”.

E-mail: L.Shevchenko@gctc.ru

Saev Vladimir Nikolaevich — Doctor of Technical Sciences, associate professor, leading scientist, FSBO
“Gagarin R&T CTC”

E-mail: V.Saev@gctc.ru

UDC 629.785:629.78.06.629.785

NASA Analogue Missions, Implemented in the Interests of Manned Missions to Deep Space: HMP,
Desert RATS, ISRU, PLRP, FMARS.
P.P. Dolgov, E.Yu. Irodov, V.S. Korennoy

Abstract. The paper reviews analogue missions, performed by NASA to prepare manned missions to
deep space on purpose of exploring space objects in the solar system and conducting scientific studies.
The following analogues are considered here: “Haughton-Mars” project, Desert RATS, In Situ Resources
Utilization demonstration program, Pavilion Lake Research Project, Flashline Mars Arctic Research
Station. Goals, objectives and lines of research in accordance with each said projects are given.
Keywords: mission-analog, astronaut, EVA, extreme conditions, space suit.

REFERENCES

[1] Analog Missions and Field Tests. 541196main_AnalogFactSheet. Caiir HACA. (nata o6pamenus 15.07.2015)

[2] NASA’s Analog Missions: Paving the Way for Space Exploration. 563511main_NASA-Analog-Missions-06-
2011_508. Caiitr HACA. (nara o6pamenus 15.07.2015)

[3] Desert Research and Technology Studies (DRATS) 2008: Evaluation of Small Pressurized Rover and
Unpressurized Rover Prototype Vehicles in a Lunar Analog Environment NASA/TP-2010- 216136. Caiir HACA.
(mara obpamenns 13. 05.08.2015).

Dolgov Pavel Pavlovich — PhD in Technical Sciences, senior researcher, Deputy Head of Department (for


mailto:info@gctc.ru

research and tests), FSBO “Gagarin R&T CTC”
E-mail: P.Dolgov@gctc.ru

Irodov Evgeny Yuryevich — PhD in Technical Sciences, FSBO “Gagarin R&T CTC”
E-mail: E.lrodov@gctc.ru

Korennoy Viktor Sergeevich — PhD in Technical Sciences, senior researcher, FSBO “Gagarin R&T CTC”
E-mail: V.Korennoy@gctc.ru

UDC 629.785:629.78.06

The Review of Advanced Airlock Modules to Exit on Lunar Surface.
E.S. Kireeva

Abstract. The paper contains main requirements for an airlock module of lunar vehicles and an overview
of some modern concepts of designing the airlocks.
Keywords: airlocking, airlock, space suit, lunar rover, life support system.
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Photocatalytic System for Decontamination and Purification of Atmosphere of Manned
Spacecraft Modules. E.A. Kurmazenko, D.G. Gromov, A.E. Korabkov, A.A. Kochetkov,
A.S. Tsygankov, D.V. Kozlov, P.A. Kalinko, O.V. Kiruyshin, O.D. Pushkar

Abstract. The paper discusses several aspects of creating an advanced photocatalytic system for
decontamination and purification of atmosphere from trace contaminants in the manned interplanetary
spacecraft. The system is based upon the principle of photocatalytic oxidation of organic compounds to
carbon dioxide, water vapor and mineral acids.

Keywords: crew, trace elements, multicomponent adsorption, photocatalysis, catalyst, catalytic
selectivity, decontamination, ion composition, source of UV radiation, system appearance.
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Some Aspects of Information Support of Cosmonauts’ Intravehicular Activity with the
Help of Anthropomorphic Robotic Systems. V.G. Sorokin

Abstract. The paper determines some ways of solving the problems of information support of some kinds
of intravehicular activity that can be entrusted to anthropomorphic robotic systems during long-term space
missions.

Keywords: anthropomorphic robotic systems, intravehicular activity, voice guide, information support,
space mission, cosmonauts.
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Long Experience of Monitoring the Functional State of Cosmonauts' Cardiovascular
System in Short and Long-Duration Space Missions.

V.F. Turchaninova, 1.V. Alferova, V.V. Krivolapov, E.G. Khorosheva, T.G. Shushunova, M.V.
Domracheva, I.A. Yurchenko, S.A. Gorbacheva, S.N. Moroz

Abstract. The paper outlines basic approaches, directions and results of a long (during 38 years)
monitoring of the cardiovascular system status among participants of short and long-duration space flights
on the Orbital Stations "Salyut-6", "Salyut-7", "Mir" and the International Space Station. VVascular regions
most susceptible to the influence of microgravity, the ECG features, and responses to the stress tests were
identified; the positive effect and effectiveness of LBNP workouts were objectively confirmed. It is
shown that, in whole, the hemodynamic status did not prevent the successful implementation of planned
flight programs (including the time-consuming extravehicular activity, sometimes multiple),
implementation of long and extra-long space missions, participation in the repeated (from 2 to 5)
expeditions. As a result, all of the above is the evidence of occupational health and longevity of
cosmonauts.

Keywords: space station, International Space Station, spaceflight, microgravity, cosmonaut, space
medicine, blood circulation, hemodynamics, cardiovascular system, monitoring, medical control, central
and regional circulation, functional tests, scientific experiments.
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UDC 159.9

Psychological Problems of Spaceflight (For the 95-year Anniversary of Georgy
Beregovoy). N.V. Krylova

Abstract. The author remembers the beginning of joint studies conducted at the Institute of Psychology of
the Academy of Sciences of the USSR and the Gagarin Cosmonaut Training Center (CTC) in 1970-1980
in the field of training the future cosmonauts for activity under stress conditions.

Keywords: psychological preparation; conditions of uncertainty, time pressure and partial weightlessness
when performing parachute jumps.
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