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MAIN RESULTS OF THE 1SS-31/32 EXPEDITION TRAINING AND ACTIVITY WHEN
CARRYING OUT THE MISSION PLAN
G.l. Padalka, S.N. Revin

Abstract. The paper considers results of the 1SS-31/32 expedition's activity aboard the «Soyuz-TMA-04M»
transport spacecraft and ISS. Also, it presents the comparative analysis and estimation of the crew’s contribu-
tion to the general ISS flight program. Particular attention is paid to implementation of scientific applied re-
search and experiments aboard the station. Remarks and suggestions to improve the ISS Russian Segment are
given.

Keywords: tasks of crew training, spaceflight, International Space Station, scientific applied research and eXx-
periments.
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“OPEN” SYSTEMS ON ORBIT
O.A. Saprykin

Abstract. The paper considers ideas of forming a new infrastructure for research and space explora-
tion. It is proposed to create a new environment of space programs formation. On the one hand, it
should be the most adaptive to new research and technological objectives in space; on the other hand,
it should be put on industrial basis, when a limited list of mass-producing standard means is used. Al-
so, the paper analyzes the development shortcomings of existing manned spacecraft as the multipur-
pose research laboratories. It is shown that these shortcomings are the result of two principles pre-
vailing in practice, they are: task-oriented designing and designing of «closed» configuration of space
objects. As an alternative, it is proposed to consider options, designed on the feasibility-dependent
basis and on the open-configuration basis. In general, this approach to the formation of space objects
and space programs is called “open space architecture”. It is shown that the implementation of this
approach in future projects can open new opportunities for exploration of outer space and also can
provide conditions for its practical use.

Keywords: earth orbital space stations, low-earth orbit, International Space Station, open-cycle sys-
tem, “open” system, “closed” system, station configuration, orbital station of new generation, tier,
module, spacecraft, scientific applied research, transportation and logistics.
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ON THE DEVELOPMENT OF ENGINEERING RESEARCH AND EXPERIMENTS
ABOARD THE ISS
V.N. Boykachev, V.V. Khomenko

Abstract. The paper analyzes the feasibility of using experimental resources of the Yu.A. Gagarin
Cosmonaut Training Center when developing engineering research and experiments to be performed
aboard the ISS as well as the new opportunities for the development of cosmonautics which appear in
connection with the complex implementation of innovative projects being developed within the
framework of the Cluster of space technologies and telecommunications of the “Skolkovo” fund. The
said resources are illustrated in the proposed topics of joint projects in the field of plasma thrusters,
the small-sized platform, flying beside the ISS, autonomous hydrogen supply, radio electronics for
space robotics, hardware-software complexes to provide visual support of cosmonaut activity.
Keywords: engineering research and experiments, space robotics, hardware-software complex.
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APPLICATION OF INFORMATION TECHNOLOGIES IN THE COURSE
OF COSMONAUT TRAINING
M.V. Kharlamov, S.N. Kovrigin, A.A. Kuritsyn

Abstract. The paper presents the principles of developing computer-based information systems en-
suring the processes of selection, training, and rehabilitation of cosmonauts. Among these systems
are: selection & training results databases, information-management systems of cosmonaut training,
planning systems of cosmonaut training, information retrieval systems (electronic libraries, electronic
catalogues), computer-based instruction systems, multimedia complexes, etc..

Keywords: information technologies, information systems, computer-based and virtual simulators,
databases, Cosmocenter, innovations, selection and training of cosmonauts.
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ANALYSIS OF LUNAR EXPEDITION PECULIARITIES AND PROPOSALS ON CREW
SAFETY DURING FLIGHT TO THE MOON
V.I. Yaropolov

Abstract. The paper identifies potential sources of new danger kinds and suggests ways to deal with
them on the basis of analysis of the special features of lunar expeditions, which affect flight safety.
Keywords: the Moon, lunar expedition, crew, hazard, off-nominal situation, flight conditions, struc-
ture of a manned lunar complex, ways to deal with hazards.
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THE CHOICE AND DEVELOPMENT STATUS OF MEGAWATT-CLASS ELECTRIC JET
ENGINES FOR FUTURE INTERPLANETARY MISSIONS
Yu.V. Kubarev, K.P. Kirdyashev, V.A. Smirnov

Abstract. The paper considers the following types of electric jet engines: an ion thruster, stationary
plasma thruster, thruster with anode layer, magnetoplasmadynamic thruster. The possibility of the
use of these thrusters as a frame for megawatt-class engines to perform interplanetary missions is
evaluated here. The features of their structure, capability to work in the stationary discharge, fre-
guency discharge, HF discharge, and microwave discharge, and their capability to control a thrust
vector and specific impulse, etc. are taken into account. Considering the published data, the results of
bench and full-scale space experiments, personal contribution of the authors in the development of
plasma physics and technology, high-frequency and microwave technology, designing and testing
different types of electric jet engines it is concluded that the creation of a megawatt-class electric jet
engine on the base of the ion and Hall thrusters is inexpedient and impossible. The preference is giv-
en to magnetoplasmadynamic thrusters, first proposed and tested in the USSR by one of the authors.
Keywords: manned missions to Mars, electric jet engines, plasma, magnetoplasmadynamic accelera-
tor, ion thruster, stationary plasma thruster, thrust vector, specific impulse, HF discharge, microwave
discharge.
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MODEL, STRUCTURE, PECULARITIES AND DEVELOPMENT PROSPECTS
OF COSMONAUT COMMUNITY
L.V. lvanova

Abstract. The paper proposes the structure and evolution of professional cosmonaut community, in-
tegration of cosmonaut corps and groups into United Cosmonaut corps of Russia; as well, the general
model of cosmonaut community, which covers its basic existing and prospective organizational
structures in Russia and in the world, and also domestic and international links.

Keywords: association of space flight participants, model, cosmonaut community, structure, pur-
pose-oriented association.
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NEW DIRECTIONS IN ROBOTICS FOR THE PURPOSES
OF MANNED COSMONAUTICS
B.1. Kryuchkov, V.M. Usov

Abstract. The paper discusses issues of the space activity robotization, prospects of introducing the
robotics technology in manned space exploration, the use of the android-type robot-assistant for the
crew support during joint intra- and extravehicular activity.

Keywords: intra- and extravehicular activity, robotization, robotic assistant for crew support, an-
droid.
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OVERVIEW OF MECHANISMS OF OVERLOAD EFFECTS
ON A COSMONAUT’S BODY
V.N. Alekseev, E.A. Kobzev, V.N. Kirshanov

Abstract. The paper considers the impact of overloads on a cosmonaut’s body when testing on a cen-
trifuge and also systemizes mechanisms of overload impact on different sense organs and functional
systems of a human. As well, the resources of up-to-date centrifuges to simulate the main factors of
spaceflight are examined.

Keywords: overload, centrifuge, human body, overload effect.
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