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Launching to Eternity (55 Years of Gagarin’s Flight to Space).
Yu.V. Lonchakov, M.N. Burdaev

Abstract. The paper presents a historical review of the preparation to the first human flight into space and
its socio-political significance. Hard work of the whole space industry in cooperation with scientific
institutions of the country preceded the event.

Keywords: Yu.A. Gagarin, achievements of manned space exploration, selection of cosmonaut
candidates, cosmonaut training, technical facilities for cosmonaut training, first flight of a man into space,
cosmic space, spaceflight conditions.
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Medical Support of the 1SS-43/44 Crew Members (Express Analysis). V.V. Bogomolov,
V.l. Pochuev, 1.V. Alferova

Abstract. The paper shows the results of medical maintenance of the 1SS-43/44 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,
program of medical monitoring and 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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Manned Lunar Infrastructure and Commercialization of Flights to the Moon.
S.K. Krikalev, O.A. Saprykin

Abstract. The paper discusses 19 scenarios of the creation of future space infrastructure to ensure three initial phases of
lunar exploration (so-called manned lunar infrastructure), which examine the use of 23 space facilities. Proposed
scenarios were analyzed both in terms of solving the tasks of lunar exploration, defined by a government customer and in
terms of possibility to commercialize flights to the Moon. Advantages and disadvantages of the scenarios are formalized;
assessments of the relevant numerical values and of the calculation methodology are given. It is shown that the efficiency
of tasks of lunar exploration is logically and technically related to the prospects of commercializing lunar exploration.
Efficient solutions dictated by exploring the Moon can be also regarded also as efficient from the standpoint of
implementing commercial projects — first of all from the standpoint of attracting investment in costly lunar missions
during the initial phases of lunar exploration discussed here. In turn, the study did not reveal scenarios that were efficient
from the standpoint of a commercial customer and were inefficient from the standpoint of a government customer. It
means that nongovernment commercial organizations can be involved in lunar exploration at the initial stages. The paper
presents proposals on relevant contents and dimensions of space facilities ensuring manned missions on three main
phases of lunar exploration: lunar orbital flights, landing a human on the Moon’s surface, and building a manned lunar
base. Work was performed with attracting financing of applied scientific research and experimental developments by the
Russian Ministry of Education and Science (ITHUOP RFMEEI57815X0141).

Keywords: manned missions, Moon, commercialization of space missions, standard missions, phase of lunar
exploration, robotic complexes, lunar rover, space facilities, laboriousness, efficiency.
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Multiagent Technologies in Smart Aerospace Systems. V.A. Solov'ev, G.A. Rzhevski,
P.O. Skobelev, O.1. Lakhin

Abstract. The paper considers principles of building smart aerospace systems, based on the use of
knowledge bases and multiagent technologies. Definitions of key concepts of the proposed methodology for
managing complex adaptive systems are given. The paper provides a method of adaptive resource
scheduling in real time for conflict resolution and finding a coordinated solution through negotiations and
concessions of agents in order to find a balance of interests. It is proposed to use ontologies for knowledge
presentation, allowing the agents to find opportunities in interaction for adapting the system behavior to new
tasks and changing conditions. The paper provides an example of application of multi-agent technology for
adaptive scheduling of cargo flow of the Russian Segment of International Space Station. Prospects of the
use of technologies for solving urgent problems of controlling complex technical objects are discussed.

Keywords: smart aerospace systems, multiagent technology, knowledge bases, resource management,
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Analysis of Commercialization Trends of Manned Space Exploration. V.A. Sivolap,
A.A. Kuritsyn, A.A. Kovinsky

Abstract. The paper considers commercialization possibilities, i.e. profit earning in such industry as
manned spaceflight, which has always been considered as a purely state one. During almost 55 years,
manned space programs were the state's prerogative, the symbol of its power and a political instrument.
However, at the beginning of the 21% century the situation changed. Roscosmos began to fulfill
commercial flights to the ISS Russian Segment. In 2012, Dragon cargo spacecraft of SpaceX
performed the first commercial mission to the ISS; private manned space vehicles are currently being
developed on a full scale; the first America private spaceport has already been built. Manned
spaceflight became the sphere of interests of private persons and companies. At that, private cosmos not
only brings a great profit to owners of relevant transport resources, but also, similarly to a traditional,
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state industry, promotes the development of new technologies and thus enhances the innovative
capabilities of society. Even now, government institutions are borrowing some technologies and
products, created by private companies. In the nearest 15-20 years, the market of space services will be
divided and the share of private companies would be quite substantial .

Keywords: manned spaceflight, space tourism, public private partnership.
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System Approach to the Substantiation of Ergonomic Requirements for the Robotic
Assistant of a Crew aboard Manned Space Complexes. V.G. Sorokin, I.G. Sokhin

Abstract. The paper suggests an approach to the substantiation of the structure of ergonomic
requirements for characteristics of the anthropomorphic robotic assistant of a crew of a manned space
complex on basis of an analysis of the ergatic system “cosmonaut — robotic assistant of a crew —
professional activity environment”.

Keywords: anthropomorphic robotic system, cosmonaut, manned space complex, professional activity
environment, robotic assistant of a crew, ergonomic requirements.
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Safe use of a Space Robotic System during Extravehicular Activity. V.S. Korennoy,
P.P. Dolgov, E.Yu. Irodov

Abstract. The paper discusses issues of the safe operation of a robotic system purposed for supporting
crews of manned space complexes during extravehicular activity. Feasible potential dangers associated
with the use of robotic systems on the board of future manned complexes were determined. Suggestions
on preventing off-nominal and emergency situations and on minimizing hazards for cosmonauts and a
manned complex have also been developed.

Keywords: robotic systems, extravehicular activity, dangers, off-nominal situations.
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Application of FRID Technologies for Information Support of Cosmonauts aboard
Manned Spacecraft When Using Medical Packs and First Aid Kits.
A.V. Polyakov, V.P. Dashevsky, A.A. Karpov, B.I. Kryuchkov, V.M. Usov

Abstract. The long-duration space missions require an advanced system of medical support, which
includes among others the preparedness to providing medical assistance of crew members aboard
manned space complexes (MSCs). The main type of medical assistance aboard the MSC is the use of
available pharmaceuticals. In off-nominal medical situations the quick search of necessary medicines,
their safe identification and prompt getting of the instructions on their administration for cosmonauts
involved directly in the process of delivering medical aid can be critical. Besides, in view of rational
use of crew flight time, the task of monitoring of delivering and using the content of medical packs and
first aid Kkits was performed. The paper presents approaches to solving the said task using FRID
technologies. The main attention is paid to information support of the search and administration of
available pharmaceuticals.

Keywords: manned space complex, medical support of manned missions, medical care aboard MSC,
ISS, on-board first aid kits, FRID technologies, “smart storage”.
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Development of Space Ergonomics: Problems of Taking into Consideration a Human
Factor as per Results of the 11" International Scientific and Practical Conference
“Manned Space Flights”. A.A. Medenkov, T.B. Nesterovich

Abstract. The paper analyzes the human factor-related challenges, arising during preparation and
implementation of space missions that attracted great attention of experts in the field of space ergonomics
and engineering psychology at the recent 11th International Scientific and Practical Conference. Also, the
paper evaluates the process of consideration of cosmonauts’ psycho-physiological capabilities in the
interests of raising the efficiency of their performance and flight safety. Reasoned suggestions on further
efforts in this direction and the development of new tasks for ensuring professional reliability of crews of
interplanetary expeditions on basis of taking account of human factor are also given.

Keywords: human factor, ergonomic management, psychology, functional status, psycho-physiological

reliability, space missions.
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