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The Main Results of Training and Activities of “Soyuz TMA-18M” Manned Transport Vehicle 

(MTV) Commander, ISS-45/46 Flight Engineer and ISS-43/44/45/46 One-Year-Expedition Crew 

While Carrying Out the Mission Plan. S.А. 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 ISS-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 ISS Russian Segment are also given. 
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Medical Support of the ISS-45/46 Crew Members (Express Analysis).  

V.V. Bogomolov, V.I. Pochuev, I.V. Alferova 
 

Abstract. The paper shows the results of medical maintenance of the ISS-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.I. 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.I. 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 AMRs. 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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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. 
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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. 
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Abstract. The paper contains main requirements for an airlock module of lunar vehicles and an overview 

of some modern concepts of designing the airlocks. 
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Photocatalytic System for Decontamination and Purification of Atmosphere of Manned 

Spacecraft Modules. E.A. Kurmazenko, D.G. Gromov, A.E. Korobkov, 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, I.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. Vascular 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. 

 
REFERENCES 

 
[1] Береговой Г.Т. Психологическая подготовка – один из важнейших факторов повышения безопасности 

космических полетов // Психологический журнал. – 1980. – Т. 1, № 1. – С. 104–107. 

[2] Об оценке эффективности работы человека в условиях космического полета / Береговой Г.Т., Крылова 

Н.В., Соловьева И.Б., Шибанов Г.П. // Вопросы психологии. – 1974. – № 4. – С. 3–9. 

[3] К проблеме оценки и прогнозирования качества деятельности оператора по характеристикам его 

состояния / Береговой Г.Т., Крылов В.Ю., Крылова Н.В., Ломов Б.Ф., Хачатурьянц Л.С. // Вопросы 

психологии. – 1974. – № 5. – С. 63–70. 

[4] Человек и управление полетом / Береговой Г.Т., Попов В.А., Пономаренко В.А. // Авиация и 

космонавтика. – 1972. – № 10. 

[5] Завалова Н.Д., Пономаренко В.А. Психическое состояние человека в особых условиях деятельности // 

Психологический журнал. – 1983. – Т. 4, № 6. – С. 92–105. 

[6] Климук П.И. Морально-политическая и психологическая подготовка к космическим полетам // 



Психологический журнал. – 1980. – Т. 1, № 6. – С. 113–118. 

[7] Психологические проблемы космических полетов. – М.: Наука, 1979. 

[8] Соловьева И.Б. Экспериментальное моделирование и исследование деятельности оператора в условиях 

эмоционального стресса // Психологический журнал. – 1983. – Т. 4, № 3. – С. 42–50. 

[9] Yu.P. Artyukhin, G.M. Kolesnikov, N.V. Krylova, I.B. Solovyova. Some Aspects of the Problem of Increasing 

Space Flight Safety // XXVII Congress International Astronautical Federation. Anaheim, USA, 1976. 

 
Krylova Nataliya Vladimirovna – Candidate of Biology, Psychology Institute of the RAS 
 

E-mail:  
 

 


