
  



MANNED SPACEFLIGHT  № 4(21)/2016 

 

SCIENCE JOURNAL 
 

UDC 629.78.007 
 

Main Results of the ISS-46/47 Expedition Training and Activity When Carrying out the 

Mission Plan. Y. Malenchenko 
 

Abstract. The paper considers results of the ISS 46/47 expedition's activity aboard the «Soyuz-TMA-

19M» 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 implementation of scientific 

applied research and experiments aboard the station. Remarks and suggestions to improve the ISS Russian 

Segment are given. 
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Express Analysis of Medical Support of the ISS-46/47 Crew Members. V.V. Bogomolov,  

I. Pochuev, I.V. Alferova 
 

Abstract. The paper shows the results of medical maintenance of the ISS-46/47 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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Development of Technical Facilities for Cosmonaut Training Taking into Account the 

Requirements of Engineering Psychology and Ergonomics.  

Yu.A. Vinogradov, E.V. Polunina, V.N. Saev, L.E. Shevchenko  
 

Abstract. The paper describes the structure of a space simulator as a multilevel organizational and 

technical system, which is characterized by the variety of relations between designers and users of a 

simulator in the course of group activity. The features of designing space simulators as an engineering and 

psychological task are considered. The paper analyzes the existing technological level and development 
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trends of Technical Facilities for Cosmonaut Training (Training Complex) as well as normative 

documents regulating an ergonomic management of designing and operating the Training Complex; 

defines main objectives, tasks and stages of ergonomic management; discusses issues of ergonomic 

examination of the Training Complex at all life cycle stages according to the program and methods 

developed for each stage. 

Keywords: development trends of Technical Facilities for Cosmonaut Training, organizational and 

technical system for supporting engineering and psychological designing of space simulators, ergonomic 

management, ergonomic examination, ergonomic requirements. 
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Analogue Missions of NASA Implemented in the Interests of Manned Deep Space 

Exploration: NEEMO, ISTAR, Mars Yard/Chamber, Antarctic/desert, Hi-SEAS.  

P.P. Dolgov, E.Yu. Irodov, V.S. Korennoy, R.R. Kaspransky 
 

Abstract. The paper reviews the following analogue missions implemented by NASA in the interests of 

manned missions in deep space for the purpose of exploring astronomical bodies in the solar system and 

related research: the project of research under extreme environment; the ISS as the platform for analogue 

studies; Mars Yard project; Antarctic/desert program; Hi-SEAS project. Scientific objectives, tasks and 

trends are defined in terms of each project. 

Keywords: analogue mission, astronaut, extravehicular activity, extreme conditions, spacesuit. 
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Engineering-Psychological Designing of Human-Machine Interaction.  

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

Abstract. The development of space robotic systems is one of the promising trends in manned space 

exploration. Today, the special attention is paid to creating humanoid robots to support crews during 

intra/extravehicular activity. For remote controlling manipulation robots, a human operator (HO) should 

give to a robot the complex motor acts in a master-slave mode. This mode makes possible capturing 

movements of a human operator’s hands using special equipment for an upper body called an exoskeleton. 

To provide a distant control of robots having extended functionality there are other human-machine 

interfaces. The alternative to methods of contact sensing of information when an interaction between a 

HO and a command element is realized at the physical level are methods of noncontact formation of 

control signals using the technology of remote detection and identification of a HO’s movements. 

Considering the above said, the paper discusses issues of engineering-psychological computer-assisted 

studies using the Movement Haptic Device. 

 Keywords: manned space mission, interaction "cosmonaut - robot", man-machine interface, Movement  

 Haptic Device. 
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Micro Accelerations on Space Vehicles. M.N. Burdaev, B.V. Burdin 
 

Abstract. The paper analyzes the characteristics of spatial fields of irremovable micro accelerations of 

gravitational and dynamic origins on space vehicles stabilized in orbital reference system and defines the 

shape and dimensions of spatial surfaces of equal micro accelerations and their dependence on the values 

of micro accelerations (micro g-loads). 

Keywords: orbital reference system, microgravity, micro accelerations, micro g-loads, space vehicles, 

surfaces of equal micro g-loads. 
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Methods and Results of Simulating the Lunar and Martian Gravity Using the Short 

Radius Centrifuge.  

V.A. Akulov, I.V. Makarov, S.A. Akulov, V.L. Balakin 
 

Abstract. The paper proposes the methodology of studying a human body’s response to reduced gravity 

(the Moon, Mars) simulated using the short-radius centrifuge. The state of a body is evaluated at eight 

exposure modes: orthostasis, clinostatics, rotation under simulated Lunar, Mars, Earth gravity, ± 20% of 

normal (Earth), re-clinostatics (after rotation sessions). As a key state indicator (the measurable 
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parameter), we selected an ankle-brachial index, which characterizes the pressure gradient in the lower 

limbs’ arteries, and its dependence on the magnitude and direction of gravity loading. The paper describes 

the remotely controlled information-analytical system, installed on the centrifuge. The studies were 

carried out in the interests of manned spaceflight and gravitational therapy. 

 Keywords: short-radius centrifuge, simulation of planet gravity, interplanetary expeditions, health of  

 cosmonauts. 
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Effectiveness of Visual-Instrumental Observations in Long-Term Manned Space Flights. 

V.V. Kovalenok, A.S. Ivanchenkov, S.V. Avakyan 
 

Abstract. The paper presents the summary of the authors’ presentation at the XI International Scientific-

Practical Conference “Manned Space Flights”, held at the Gagarin Cosmonaut Training Center, on 

November 11, 2015. Some opportunities of improving the effectiveness of cosmonauts’ activity on the 

International Space Station (ISS) through essential extending the program of visual-instrumental 

observations (VIOs) in the interests of science and execution of practical environmental monitoring tasks 

are considered. It is suggested to supplement the VIOs program for the ISS Russian Segment with 

observing ionosphere radiation, which accompanies disturbances of ionosphere of both natural (in periods 

of solar flares and geomagnetic storms) and artificial origins. This would enable a new channel to monitor 

solar-geophysical and important anthropogenic impacts on the environment practically in real time. 

Keywords: visual-instrumental observations, ionospheric glows, radio frequency heating of ionosphere, 

mailto:vladislav.a.akulov@gmail.com
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Aspects of Physical Training of Space Tourists for the Future Commercial Space 

Programs. S.A. Goniyants, A.A. Kovinsky 
 

Abstract. The paper deals with the new promising development trend of manned space exploration, 

associated with space flights of non-professional persons, i.e. with space tourism. The paper considers 

organizational and methodical aspects of physical training of space tourists at the pre-flight stage under 

future space programs and defines the importance degree of personal qualities and abilities of a space tourist 

that are necessary in spaceflight. 
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The Little-Known Anniversary of Space Television.  

A.A. Umbitaliev, A.K. Tsystulin, V.V. Zelenova 
 

Abstract. 60 years ago, even before the launch of the first artificial Earth satellite, Sergey Korolev signed 

the first Requirements Specification for establishing space television with an allowance for two 

development lines: in the interests of unmanned and manned space exploration. 
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