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Main Tasks of Training and Results of Activity of the ISS Crew  
for Expedition 55/56 When Carrying out the Mission Plan. O.G. Artemiev  

 

The paper presents the members of the ISS-55/56 crew, main training tasks, activity of the 
crew aboard the Soyuz MC-08 spacecraft and the ISS. It also highlights the performance of 
EVA under the programs of the Russian and American Segments as well as the execution of 
scientific-applied research and experiments. 
Keywords: crew training, spaceflight, manned transport vehicle, International Space 
Station, extravehicular activity, scientific program. 
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Medical Aspects of Ensuring Safety of the Flight of the ISS 
Crew for Expedition 55/56 (Express Analysis). 
V.V. Bogomolov, V.I. Pochuev, I.V. Alferova,  
E.G. Khorosheva, V.V. Krivolapov 
 

Abstract. The paper shows the results of medical maintenance of the ISS-54/55 expedition 
and gives a brief description of operation of the medical support system and maintaining the 
stability of human environment aboard the ISS RS. Besides, the paper sums up results of 
implementing medical recommendations, program of medical monitoring and the use of 
onboard means designed to prevent the alteration of cosmonauts' health status in 
spaceflight. 
Keywords: medical support, medical monitoring, preventive system, human environment, 
work/rest schedule. 
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Main Results of the Competitive Selection of Cosmonaut Candidates  
in 2017–2018.  
P.N. Vlasov, Yu.I. Malenchenko, B.I. Kryuchkov, A.A. Kuritsyn, M.M. 
Kharlamov, V.I. Pochuev, B.G. Korzun, V.P. Matveev, R.R. Kaspransky,  
L.V. Voytulevich, A.V. Vasin, V.M. Usov, V.Yu. Samartsev, A.S. Kondratiev, 
A.I. Krylov, V.G. Nazin, Ye.V. Andreev, A.D. Belyayeva 
 

Abstract. The paper represents the analysis of the results of the competitive selection of 
cosmonaut candidates held at the Yu.A. Gagarin R&T CTC in 2017-2018. 
Keywords: cosmonaut candidate, open competition, cosmonaut selection, applicant for 
selection, selection stages. 
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Dynamic Simulation Model of Visual and Instrumental Observation of a Point 
Target by a Cosmonaut-Operator While Flying-By. V.M. Zhukov 
 

Abstract. The computer-based dynamic simulation model (DSM) of visual and 
instrumental observation (VIO) of a point target by a cosmonaut using a pancratic 
observation device was developed. The DSM is the core model of the simulation 
models complex (SMC), which calculates the input parameters for it (current ballistic 
data of rendezvous and environmental parameters). The DSM is based on the 
hypothesis of the correspondence of the law of the distribution of points of staring to 
the normal two-dimensional law of the position of a point target in the ellipse of the 
probabilities of the forecasting position of a space object in orbit. 
Keywords: detection probability, cosmonaut-operator, visual searching, point target, 
dynamic simulation model, visual analyzer, point of staring, prediction, graphic 
visualization, optimization. 
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Problems of Adequacy of the Model Hypo Gravity of the Moon and Mars. 
V.A. Akulov, V.L. Balakin 
 

Abstract. The methodology of indirect assessing the adequacy of the model hypo gravity of 
the Moon and Mars is proposed. The urgency of the problem is due to the tasks set in the 
national programs of deep space exploration (expeditions to planets) of a number of 
countries, the lack of the possibility of applying direct methods for assessing adequacy and 
expanding the scale of gravity therapy (treatment of ischemia). The short-radius centrifuges 
and inclined planes, that is, devices differing in the principle of action, were chosen as 
generators of hypo gravity what is important for indirect assessing the similarities and 
differences of models and real conditions. Earth gravity was chosen as the standard. The 
results of the experiments were compared with the regularities of hydromechanics and 
generalized by regression analysis methods. It has been established that the effect of hypo 
gravity and weightlessness on human peripheral hemodynamics is largely identical. 
Keywords: model hypo gravity, model adequacy, short radius centrifuge, inclined stand, 
distributed four-pole element. 
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Modern Approaches to the Assessment of the Effect of Artificial Light 
Environment on the Functional Status of a Human Operator in Tests inside 
the Pressurized Chamber. A.E. Smoleevskiy, O.M. Manko, Yu.A. Bubeev 
 

Abstract. The article deals with modern approaches to the assessment of the influence of 
artificial light environment on the functional status of a human operator and presents the 
results of tests of lighting systems within the pressurized chamber that simulate the artificial 
light environment inside working compartments of manned spacecraft.   
Keywords: pressurized chamber, dynamic lighting, LED lighting, human operator, visual 
analyzer, functional status. 
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Decrease of Effects of Mutagenic Factors on a Human Body Under Conditions 
of a Long-Term Space Flight. E.V. Popova, I.V. Kutnik, A.I. Kobatov, N.B. 
Verbitskaya, O.V. Dobrolezh 
 

Abstract. The paper presents the results of experiments conducted in order to develop a 
simplified technology for producing fermented milk probiotic foods aboard a manned space 
complex (MSC). Since a variety of mutagenic factors attacks the human body during a 
long-term space flight, one can assume that at some moment the compensatory abilities of 
the human immune system will be completely exhausted. 
The developed technology was shown to be a single-stage operation (“Just add water” 
technology) and requires neither additional equipment nor special knowledge in 
microbiology for its implementation. The technology was successfully tested aboard the 
ISS. The samples of fermented milk foods obtained by the crews of the ISS-50 and 52 have 
a high probiotic potential, so the said technology can be recommended for producing the 
treatment-prophylactic product during long-term space missions. 
Keywords: mutagenes, antimutagenic activity, acidophilus probiotic product, thermostatic 
cultivation technology, manned spacecraft, Lactobacillus acidophilus. 
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Prospects and Features of the Use of Inflatable Transformable Modules for 
Manned Space Complexes.  
B.I. Kryuchkov, Yu.B. Sosyurka, B.V. Burdin 
 

Abstract. The paper analyzes the achievements in the development and use of technologies 
of inflatable transformable modules (TMs) purposed for manned space exploration. The 
characteristics of experimental models of TMs obtained in the USA and Russia are given. 
The advantages of the TM technology as compared with existing traditional technologies 
are shown. The problems and features of the use of transformable modules for manned 
space complexes are evaluated. The main aspects of cosmonauts’ activity when operating 
them are discussed. 
Keywords: inflatable transformable modules, experimental tests of inflatable modules, 
inflatable module test prototype, habitation module, research module, storing module. 
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