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Main Results of Training and Activity of the ISS Crew for Expedition 50/51When 

Carrying Out the Mission Plan. O.V. Novitskiy 

Abstract. The paper considers results of the ISS-50/51 expedition's activity aboard the «Soyuz MC-

03» transport spacecraft and ISS. Also, it presents the comparative analysis and estimation of the 

crew’s contribution to the general ISS flight program. Particular attention is paid to the 

implementation of scientific applied research 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 experiments. 
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Medical Support of the ISS Crew for Expedition 50/51(Express Analysis). 

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

Abstract. The paper shows the results of medical maintenance of the ISS crew for Expedition 50/51 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. 

 
REFERENCES 
 
Bogomolov Valery Vasilievich – Doctor of Medical Sciences, Professor, State Science Center of the 

Russian Federation – Institute of Biomedical Problems of the RAS. 
 

E-mail:  
 

Pochuev Vladimir Ivanovich - PhD in Medical Sciences, senior researcher, Department Head-physician 

of the highest category, FSBO “Gagarin R&T CTC”. 
 

E-mail: V.Pochuev@gctc.ru 

 

Alferova Irina Vladimirovna – PhD in Medicine, leader of the mission medical support group, State 

Science Center of the Russian Federation – Institute of Biomedical Problems of RAS. 
 

E-mail: 
 

 
UDC 629.78.072.8 
 

Development, Realization, and Evolution of the Technology of Multi-Segment 

Training of Crews for Missions on the International Space Station. A.A. Kuritsyn, 

V.N. Dmitriev 
 

Abstract. The paper considers the development, realization, and evolution of the technology of 

multi-segment training of crews for missions on the ISS at the Gagarin Cosmonaut Training Center. 
Keywords: International Space Station, cosmonaut, crew, training, multi-segment training for flight, 
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technology, integrated and dedicated simulators. 
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Options of Interfaces for the Remote Interaction of Cosmonauts with Autonomous 

Mobile Robots during Extravehicular Activity on the Lunar Surface.  

M.V. Mikhailyuk, B.I. Kryuchkov, V.M. Usov 
 

Abstract. The paper deals with the issues of making a multimodal interface for the interaction of 

cosmonauts with a group of autonomous mobile robots (AMR) during extravehicular activity on the 

lunar surface. The need of taking into account the trends in the development of interfaces purposed 

to ensure the interaction within the “cosmonauts–AMRs” system is reasoned by the strict 

requirements for the safe use of unmanned mobile devices in sophisticated extreme surroundings to 

prevent, in particular, collisions between them, leading to off-nominal situations. A number of 

limitations related to the human factor when performing EVA of the lunar surface is discussed. 

Keywords: manned lunar missions, cosmonauts, autonomous mobile robots, multimodal interface 

“cosmonaut–autonomous mobile robot”, extravehicular/on-planet activity, situational awareness, 

simulation and visualization of virtual environment. 
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The Choice of an Option of the Cosmonaut Evacuation Complex. 

A.A. Kuritsyn, V.I. Yaropolov 
 

Abstract. The paper considers the probable causes for urgent evacuation of cosmonauts and 

maintenance personnel from the launch complex in case of any emergency during prelaunch ground 

operations; it also presents the key requirements for the cosmonaut evacuation aggregate and for the 

operations of evacuation of cosmonauts and maintenance personnel using this aggregate, analyzes 

feasible options of Cosmonaut Evacuation Complex, their comparative characteristics, substantiates 

the choice of the option that meets the specified requirements for the safety of cosmonauts and 

maintenance personnel. 

 Keywords: launch complex, space rocket, manned transport spacecraft, off-nominal situation, 

emergency situation, urgent evacuation of cosmonauts, cosmonaut evacuation complex, fire, 

explosion. 
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Improvement of the Regulatory and Methodological Basis for Assessing the Physical 

Fitness of Cosmonauts for Flights to the International Space Station. V.G. Nazin 
 

Abstract. The paper gives basic results of the development of the new standards for physical 

training of cosmonauts and the new methods of assessing their physical fitness for flights to the 

International Space Station. 

Keywords: cosmonauts, standards of physical training, professionally significant physical quality, 

physical fitness. 

 
REFERENCES 

 
[1] Методика комплексной оценки физической подготовленности космонавта к полету, НИИ ЦПК 

имени Ю.А. Гагарина, 2006. – 20 с. 

[2] Назин В.Г. Уровни физической подготовленности космонавтов различных категорий на различных 

этапах подготовки к полету // Пилотируемые полеты в космос. – № 1(3). – 2012. – С. 107–113.  

[3] Назин В.Г. Изменение физических возможностей космонавтов с возрастом // Пилотируемые полеты 

в космос. – № 2(19). – 2016. – С. 105–112. 

[4] Максименко А.М. Теория и методы физической культуры. – М.: «Физическая культура», 2005. 

[5] Нормативы физической подготовки космонавтов, НИИ ЦПК имени Ю.А. Гагарина, 2015. – 4 с. 

[6] Методика комплексной оценки физической подготовленности космонавта к полету, НИИ ЦПК 

имени Ю.А. Гагарина, 2015. – 20 с. 

[7] Медико-биологические риски, связанные с выполнением дальних космических полетов / Уйба В.В., 

Ушаков И.Б., Сапецкий А.О. // Медицина экстремальных ситуаций. – № 1(59). – 2017. – С. 43–64 

 
Nazin Vladimir Georgievich – Candidate of Technical Sciences, Professor of Academy of Military 

Science, senior researcher, FSBO “Gagarin R&T CTC”  

 

E-mail: V.Nazin@gctc.ru  

 

 

 
UDC 519.714 

Application of Multi-Agent Methods and the Experience of a Cosmonaut-Operator 

for Intelligent Interfaces. I.V. Prokopyev 
 

Abstract. The paper deals with the development of new approaches to the creation of human-

machine interfaces on the basis of multi-agent methods, methods of synthesis of control systems. 

Also, it contains the approaches to the algorithms of training and to the creation of digital profiles of 

operators by which it is possible to execute the task of synthesizing a control system by using as a 

basis not the quality criteria of the control system, but the experience of a human operator. 

Keywords: ergatic control system, artificial intelligence, agent, strategy, interface. 
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Method of Synthesis of the Control System of Descending a Cosmic Vehicle to the 

Moon Surface. A.I. Diveev, I.V. Prokopyev 
 

Abstract. The paper considers the task of synthesizing the robust control system that is insensitive to 

the uncertainty of the mathematical model of an object. To tackle the task, the numerical method of a 

network operator which allows finding the structure and parameters of a multidimensional function 

that describes the dependence of control on the coordinates of state space is used. For ensuring the 

robustness properties, the quality functional of an initial problem is replaced by the sum of values of 

functional for the set of mathematical models of control objects got due to the uncertainty of the 

initial model. Conditions for changing the correct substitution of the quality functional are 

formulated and substantiated. The method of network operator is described, and an example of  

synthesizing the robust control system of descending a space vehicle on the Moon surface is given. 

Keywords: robust control system, network operator method, genetic algorithm. 
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Experience of the Creation and Development of Life Support Systems for Crews of 

Manned Spacecraft. B.I. Kryuchkov, V.M. Usov 
 

Abstract. The technological development of human life support systems (LSSs) for the extreme 

conditions under water, on the ground, in the stratosphere, and in space covers a period of about four 

hundred years. The continuous evolution of LSSs accounts for by continuous development of theoretical 

and practical knowledge. The highest progress was observed in the 20
th
 century owing to the rapid 
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development in such branches as the submarine fleet, military and civil aviation, and human flights in 

the stratosphere and to space. The successes in the field of supporting a human life under each of 

extreme conditions were taken into account when searching for new opportunities in allied areas. This 

paper considers the main stages of the creation and development of LSSs for manned spacecraft taking 

into account the succession and borrowing of technologies, especially from the aircraft sphere. The 

development of life support systems, based on different principles (consumable components-based 

systems, regenerative systems, biotechnological systems), is owed to a synthesis of engineering thought 

and scientific research. There is an attempt to estimate the contribution of domestic and foreign scientists 

and practitioners to the creation of LSSs. 

Keywords: life support systems, human body protection technology, regeneration, physic-chemical 

systems, bio-technical systems, manned space flights, spacesuits, pressurized modules, experimental 

base. 
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Cosmonauts – Graduates from the Air Force’s Special Schools.  

M.N. Burdaev 
 

Abstract. The paper briefly describes the history of establishing the special secondary schools of Air Force, 

narrates about their graduates who were selected as cosmonaut candidates during two first recruitments. 

Keywords: special schools, graduates, cosmonauts. 
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