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Pneumatic rechargeable battery system for renewable energy sources

M.Y. Alekseevich, Winner of the «UMNIK» program, Technical Specialist, RAM 
LLC, Korolev, Moscow region, 

V.S. Dubinin, Candidate of Engineering Sciences, senior researcher,
S.O. Shkarupa, Head of the Laboratory,

State Educational Institution of Higher Education 
Moscow Region «University of technology», Korolev, Moscow region

To provide power supply of remote objects, a common solution is decentral-
ized energy supply. One way to implement this method of energy supply is to gener-
ate energy using renewable energy sources (RES). Despite the significant expansion 
of energy sources (solar modules, wind generation), the question of energy storage 
remains largely open. At present, the process of development and permanent mod-
ernization of various types of batteries for RES is of scientific and practical interest.

Power supply, stand-alon power generation, renewable energy sources. 
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The analysis is geometrically stable orbits of spacecraft remote sensing 
of the arth

V.M. Artyushenko, doctor of Technical Sciences, Professor,
«Information technology and control systems»,

D.Y. Vinogradov, graduate student,
«Information technology and control systems»,

State Educational Institution of Higher Education
Moscow Region «University of technology», Korolev, Moscow region

The article reviewed and analyzed the class of geometrically stable orbits 
(GUO). The conditions of stability in the model of the geopotential, taking into ac-
count the zonal harmonics. The sequence of calculation of the state vector of GUO 
in the osculating value of the argument of the latitude with the famous Ascoli-royski 
longitude of the ascending node, inclination and semimajor axis. The simulation is 
obtained the altitude profiles of SEE regarding the all-earth ellipsoid model of the 
gravitational field of the Earth given 7 and 32 zonal harmonics.

Space system, spacecraft, Earth remote sensing, software orbit, stable orbit.
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Method of calculation of quasistatic reliability of the design of the
technical systems used when developing the missile and space equipment

V.M. Dubrovin, candidate of engineering sciences, associate professor, associate 
professor «Calculus mathematics and mathematical physics»,

Bauman Moscow State Technical University, Moscow,
.S. Semenov, RSC «Energy» in the mission control center,

Korolev, Moscow region,
V.G. Isaev, candidate of engineering sciences, associate professor managing a de-

partment management by quality and standardizations,
M.D. Ozerskii, doctor of engineering sciences, professor of department Manage-
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ment by quality and standardizations,
State Educational Institution of Higher Education

Moscow Region «University of technology», Korolev, Moscow region

The technical system containing several structural elements working under 
the influence of a complex of external loadings is considered. The units and systems 
used during creation of the missile and space equipment can be examples of such 
systems. It is noted that refusal of a design of similar technical systems approach at 
least of one of such states as loss of durability, stability loss, emergence of inadmis-
sible elastic deformations, emergence of inadmissible plastic deformations is con-
sidered. For systems of this kind the method of calculation of reliability by criterion 
of approach of one or several limit conditions of a design of elements is offered.

Technical system, limit state, strength, reliability test.
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The method of operational definition of the fact and the place 
of explosion aboard the plane

Al.P. Moroz, doctor of science, Advisor to Director General for scientific work,
Academician of the Russian Academy of Sciences,

Joint stock company «Scientific and Production Association of Measuring Equip-
ment» (JSC «NPO IT»), Korolev, Moscow region,

Professor of the ITUS Department,
State Educational Institution of Higher Education

Moscow Region «University of technology», Korolev, Moscow region

The method of operational definition of the fact and the place of explosion 
aboard the plane is offered. The offered method will just allow to define the follow-
ing data: the fact of emergency at the airplane; type and number of the object in-
jured; exact time of emergency at the airplane; geographical coordinates of the 
crash object; the place and nature of destructions.

Accident, fatal air crash, plane, explosion, method.
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A mathematical model and an algorithm for sampling sets 
of components on the Assembly enterprises of space technology

V.B. Rudakov, Prof., Grand PhD in Engineering sciences, senior researcher, 
A.

State Research and Production Space Center, Korolev, Moscow region,
V.M. Makarov, PhD in Engineering sciences; chief specialist of Department of 

automated systems and special purpose systems, Space agency of the Russian Fed-
eration, Moscow,
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M.I. Makarov, Prof., Grand PhD in Engineering sciences, Director, A. Maksimov 
Branch of FSUE Khrunichev State Research 

and Production Space Center, Korolev, Moscow region

The article considers the problem of determining the rational plans of the 
input sampling reliability and technical parameters of components of space tech-
nology, the totality of which is supplied to the Assembly plants for the manufacture 
of complex products of space technology. Problem statement and mathematical 
model based on the minimization of the economic costs of control and losses related 
to the risks of taking wrong decisions, are given in the article. The properties of the 
mathematical models are investigated, the algorithm for its optimization is devel-
oped. The result is an optimal plan for the sampling of sets of components, which 
includes: an optimal product mix subject to mandatory control of the aggregate and 
optimum risks of first and second kind, when acceptance number of statistical plan 
is zero. The latter circumstance is due to the high requirements of reliability and 
technical parameters of products of space technology.

Hierarchy, control, reliability, optimization, parameters, scheduling, the loss, the 
risk of the first and second kind, technical parameters, requirements, cost function, 
economic costs, the product of space technology.
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Features of the influence of space factors on the changes in the optical 
properties of thermoregulating coatings of the «solar reflector» class

A.M. Shamayev, graduate student,
M.D. Ozersky, Doctor of technical sciences, professor of the department of stand-

ardization and quality management,
State Budget Educational Institution of Higher Education

Moscow Region«University of Technological » Korolev, Moscow region

This article analyzes the main problems associated with the estimation of 
the effect of space factors on the change in the optical properties of 
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thermoregulating coatings (TRP) of the class «solar reflector» used on modern 
space vehicles. It is shown that the degradation of the functional properties of TRP
based on filled polymer composite materials and radiation-resistant glass K-208 
under the action of space factors is caused by the formation of color centers both in 
the filler and in the organic binder, as well as the appearance in the glass of radia-
tion- stimulated defects as a result of electrostatic discharges under the influence of 
PCF.

Analysis of the results of studies of numerous works of scientists from dif-
ferent countries showed that at present there are no content models describing the 
changes in TRP properties in the space environment, taking into account the basic 
physico-chemical processes that determine the degradation of TRP.

Thermoregulatory coating, the thermal regime of the space device, the factors of 
outer space. Estimation of changes in the optical properties of coatings.
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The organization of the information superhigh frequency channel in the 
middle of the action resistant to fading signal 

V.M. Artyushenko, doctor of Technical Sciences, Professor,
State Educational Institution of Higher Education 

Moscow Region «University of technology», Korolev, Moscow region,
V.I. Volovach, doctor of technical Sciences, associate Professor head of the De-

partment «Information and electronic service», 
State budgetary educational institution of higher education 

Volga region state University of service, Tolyatti

Reviewed and analyzed issues related to the organization of duplex radio 
ultra high frequency (UHF) band for exchanging information between a vehicle 
(the vehicle) and a ground station. Presents a methodology for selecting the trans-
mitting-receiving horn antennas, carried out energy calculation of microwave radio 

- 1(15) 201872



links. Will sirovina the interference information of the microwave channel in the 
middle of the action to the fading signal for coherent reception. It is shown that in 
the conditions of fading of the microwave signal, the probability of error can reach 
at least 10-6...10-8 on the sign. 

Information ultra high frequency channel, the probability of error, coherent recep-
tion, horn antenna, signal fading. 
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Transformation of non-Gaussian random processes, signals and noise 
in thenonlinear differential systems by the method 

of cumulative functions

V.I. Volovach, doctor of technical Sciences, associate Professor head of the De-
partment «Information and electronic service»,

State budgetary educational institution of higher education,
Volga region state University of service, Tolyatti,

V.M. Artyushenko, doctor of Technical Sciences, Professor,
State Educational Institution of Higher Education

Moscow Region «University of technology», Korolev, Moscow region

Reviewed and analyzed the issues linked with the torque and naguszewski 
cumulant description of random processes. It is shown that if non-Gaussian random 
processes are given by both instantaneous and cumulative functions, it is assumed 
that such processes are fully specified. Spectral characteristics of non-Gaussian 
random processes are considered. It is shown that higher spectral densities exist 
only for non-Gaussian random processes.

- 1(15) 201884



Probability density distribution, non-Gaussian random processes, the method of 
cumulative functions, moments of distribution.
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Designingwith FIR filters in the Matlab environment based on the Russian
microprocessorE A «Sputnik»

O.N. ASalnikov, engineer,
A.D. Poluban, engineer of the 2nd category,

JSC «Scientific and ProductioEn Association of Measuring limited Equipment»,
Korolev, Moscow region

The articlematlaEb deals with the desigEn of digital filters with finite impulse re-
sponse in the basis of the domestic microprocessor. In this researcEh, the main 
methods of this modeling filters using the software package Matlab, without the use of 
hardware desigEn and setup of electronic products. The paper considers the orienta-
tion on domestic industry creating an element basEe for the rocket and space 
industry, which allows to avoid significant risks.

FIR filter, simulation, matlab import substitution, signal processing, telemetry, space,
Matlab.
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filter

limited
- timpor:

Response Type: Lowpass
Design Method: FIR – Equiripple
Filter OrdeEr: Minimum Order
FrequencyEA Specifications: Unitsfilter– Hz, 
Fs – 8000, Fpass – 1000, Fstop – 1500
orientationMagnitude Specifications: Units – dB, 
simulinkApassEA – 0.4455, AAstopEA – 40.

A EA - , A E A Design Fil-
ter. A EA A EA A EA Filter Visual-
ization ATool.

– -

-
Matlab FilterEA_Fir_Fix

A EA Asoftware E A Realize Model A EA

A EA Afpga RealizeEA Model A E A S-
A matlaEbA A EA Band-ALimitedEA White

Noise A E A A EA

A EA:
Noise power: [0.1]
Sample time: 0.1
Seed: [23341]

A EA S- A EA A EA

Anoise E A Alimited EA
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Algorithm of detection of preferences of the operator, governing
the robotechnical system in the game environment

V.Ya. Vilisov, D.Sc., Ph.D. Professor of the Department
«Mathematics and Natural Sciences»,

Institution of Higher Academic Education of Moscow Region
«University of Technology», Korolev, Moscow Region

The article proposes an approach and one of the algorithms for training a 
robotic technical system (RTS) operating under counteraction conditions, expedient 
(optimal) behavior. The approach is based on the approximation by the game model 
of the preferences of the person making the decision (PMD), in whose interests the 
RTS operates. Iterative adjustment of the model parameters is performed on the 
basis of data on decisions made by PMD received during the normal operation of 
the RTS under the control of the operator (PMD) or by the results of testing. On the 
simulation model example, the successful adaptation of the game model, which con-
firmed the efficiency of the algorithm and the effectiveness of the approach, was 
demonstrated.
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Robotic technical system, antagonistic matrix game, model, inverse problem, esti-
mation.
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Development of framework secure application with client-server 
architecture

L.A. Korneva, master,
P.B. Khorev, Ph.D., Associate Professor, professor,

Federal state educational budget institution of higher education
«National Research University «Moscow Power Engineering Institute»

(FSEBI HE «NRU «MPEI»), Moscow

When creating software systems developers need to choose the most effec-
tive design solutions, which may make frameworks, created by other developers.
Such a framework can be used as a basis for new applications. Not all available 
client-server application developers frameworks give due regard to the safety of 
such applications. So there is a need to develop a framework to create a secure cli-
ent-server application. To create such a framework in the Java programming lan-
guage is selected. This article provides a set of components that are required to 
create a framework of information security-oriented Web applications.

- 1(15) 2018112



Information security, web application, framework, a set of components.

-
-

-

-
-

-
-

-

Authentication Attacks);
Authorization Attacks);

(Client-side Attacks);

(Command Execution);
(Information Disclosure);

Logical Attacks).
-

-

-

- 1(15) 2018 113



-

-

-

-

-

-
-

- 1(15) 2018114



-

Authorization Attacks

-

(Authentication Attacks
Client-side Attacks)», 

-
-

-

Logical Attacks)

-

-

-
Aspect Oriented Programming,

-

-

-

- 1(15) 2018 115



separation of
concerns -

–

- -

id -mail), 
-

id

aspect pointcut)
advice

joinpoint

-
-

-
-

-

- 1(15) 2018116



TLS. Transport Layer
Security Secure Sockets Layer

-

Certification authority, CA).

help-

Loggable Java

- -
Constructor

-

- 1(15) 2018 117



-

- -
-

Spring Java
-

-
unit-

JUnit

-

Java Keytool - Apache Tomcat

- 1(15) 2018118



-

1. URL:
https://dic.academic.ru/dic.nsf/ruwiki

2. Web Application Security Consortium [ ]. URL:
http://www.webappsec.org

3. -
URL: https://dvc.academic.ru/dic.nsf/ruwiki
01.02.2018).

4. -

-
-

-81.
5.

//
.

6. URL:
https://dic.academic.ru/dic.nsf/ruwiki

7. Java URL:
http://javadevblog.com/rukovodstvo-po-annotatsiyam-v-java.html

8. Spring Framework URL:
https://dic.academic.ru/dic.nsf/ruwiki

9. JUnit URL: http://java-
online.ru/blog-junit.xhtml

10. Java Keytool Java Keystore URL:
https://www.8host.com/blog/osnovy-java-keytool-rabota-s-java-keystore

11. Apache Tomcat URL:
http://wiki.etersoft.ru/Apache_Tomcat

- 1(15) 2018 119



»,

,

- »

-

-

Software for implementing distance education technologies

N.V. Mokrova, Professor, Moscow State University of Civil Engineering, Moscow,
A.M. Mokrov, -TRANS, Moscow

The system of online broadcasting of multimedia presentations is proposed. 
The main advantages are the cross-platform solution and data processing speed. 
These features achieved due to the use of modern technologies as HTML5, JavaS-
cript, NoSQL MongoDB database and PDF. Elaborated software product allows to 
broadcast using native browser. Users' authentication and the possibility of the au-
thor’s corrections on the fly are also represented to improve the quality of training.

Online broadcasting, cross-platform solution, users' authentication.
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Ir–W–Nb.

Justification of producing quality heat-resistant composite material 
using metals of platinum group by method of magnetic spray

.N. Antipova, Doctor Technical Science., Professor,
A.A. Labutin, a graduate student,

State Educational Institution of Higher Education
Moscow Region «University of technology», Korolev, Moscow region

In the work the technological scheme of manufacturing of a laminated com-
posite material (SCM) by the method of magnetron sputtering is shown. This 
scheme consists of several successive steps: applying a protective coating to the 
mandrel, depositing the composite material to the required thickness, removing the
mandrel. To implement this scheme, an experimental setup was made. Cathodes 
made of heat-resistant materials are made. A sample of the Ir–W–Nb system was 
obtained. His microstructure was studied. The conceptual model of the system of 
quantitative indicators of the quality of composite material production is developed. 
The system of indicators allows to obtain mathematical dependences of the product
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quality indicators on the indicators of technological operations at all production 
stages, and therefore to justify the optimal parameters of these modes.

Composite material, technology, quality indicators.
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The coverings from silicon carbide received by pyrolysis 
of monomethylsilane on the reactionary and connected carbide of silicon

N.V. Larionov, graduate first year of the Department of quality
management and standardization,

State Educational Institution of Higher Education
Moscow Region «University of technology», Korolev, Moscow region

One of the directions of application of SiC is its use for production of opti-
cal blocks of telescopes of land and space basing. From all known technologies for 
production of large–size products the technology of reactionary agglomeration has 
practical value. The method consists in forming of procurement from powdery car-
bide of silicon with carbon, with the subsequent impregnation by the melted silicon. 
One of the main problems at the same time remains ensuring uniform purity of a 
surface. In this work as methods of the optical and scanning microscopy coverings 
on a surface of the polished plates were studied.  

Covering from silicon carbide, pyrolysis of a MMS, the reactionary and connected 
carbide silicon.
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Development of test tools to be used in high temperature shear tests 
of thin wall composite materials

A.N. Mironikhin, Head of Section,
D.S. Lisitsyn, Leading Engineer,

K.V. Shangin, 2nd Category Engineer,
JSC «Kompozit», Korolev, Moscow region

The paper outlines the results of the development of the test tools to be used 
in shear tests of thin–wall composite materials under high temperatures. The calcu-
lation methods and the configuration of the newly developed test tools are discussed. 
Drawings and the general outline of the test tools are shown. Analysis of the experi-
mental data and the stress strain curves obtained for test samples of the thin–wall 
composite material are presented. With the newly developed test tools, it is possible 
to perform shear tests of test samples of thin–wall composite materials over a wide 
temperature range, namely, under RT to 2000 ºC and even higher temperatures.

igh temperature shear test, thin–wall composite material, shear test tools.
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Methods for increasing the thermal conductivity of polymers 
and polymer composite materials

. . Nikolaeva, head of a group,
A.N. Timofeev, doctor of technical sciences, first deputy of general director,

K.V. Mikhaylovskiy, PhD, head of department,
Joint Stock Company «Kompozit» (JSC «Kompozit»), Korolyov, Moscow region

This article summarizes data of research and development in the field of in-
creasing the thermal conductivity of polymers and polymer composite materials by 
using high thermal conductivity particles and fibers.

Polymer composite materials, carbon fibers, high thermal conductivity particles, the 
increase of thermal conductivity.

-
-

- -2000»). 

- 1(15) 2018156



–

-
- .

–

– SiC

SiC

SiC.

–
– -
–

–
C

– SiC

SiC
SiC.

–

- 1(15) 2018 157



–

–

-
-

–

- 1(15) 2018158



–

AlN)
– SiC

SiC

SiC
–

2O3

2O3

2O3

–

- l-Al2O3-SiO2 (Al*-SiO2
-

SiO2
- -SiO2

-Al2O3-
SiO2 2O3

– 2O3

2O3

2O3

- 1(15) 2018 159



–

-
-

–
-

-
-

–

–
-

L-

- -

-

–

–

- 1(15) 2018160



–

-

-

–

- 1(15) 2018 161



–

– AlN

AlN
-

AlN –

- AlN

AlN.

- 1(15) 2018162



AlN
AlN

%).
–

-

-

–

-
-

- -1

– 2O3

- -

2O3

–

-

–

- 1(15) 2018 163



– 80% 

–

–

-

–

–
-

-

–

- 1(15) 2018164



-O-

–

–
–

-80% 
-

- ). 

-

- 1(15) 2018 165



Si AlN Al2O3,

-

AlN, Si

3). 
- 3

3 3 3 -
3 3

-
- -500 

1. In-plane thermal conductivity in thin carbon fiber composites. / Silva C., 
Marotta E., Schuller M., Peel Larry, O'Neil Mark J. // Thermophys. and Heat 
Transfer. 2007. 21. . 460-467.

2. Mun So Youn, Lim Hyung Mi, Lee Dong-Jin. Thermal conductivity of a silicon 
carbide/pitch-based carbon fiber-epoxy composite // Thermochim. acta. 2015. 
619. . 16-19.

3. Thermal conductivity of carbon nanotube and hexagonal boron nitride polymer 
composites. / Tabkh Paz Majid, Shajari Shaghayegh, Mahmoodi Mehdi, Park 
Dong-Yeob, Suresh Hamsini, Park Simon S. // Composites. B. 2016. 100. . 19-
30.

4. Thermal conductivity improvement of surface-enhanced polyetherimide (PEI) 
composites using polyimide-coatd h-BN particles. / Lee Hoing Lae, Kwon O-
Hwan, Ha Sung Min, Kim Byoung Gak, Kim Yong Seok, Won Jong Chan, Kim 

- 1(15) 2018166



Jooheon, Choi Jong Han, Yoo Youngjae // Phys. Chem. Chem. Phys. 2014. 16. 
. 20041-20046.

5. Synergetic effect of thermal conductive properties of epoxy composites contain-
ing functionalized multi-walled carbon nanotubes and aluminum nitride / Teng 
Chih-Chun, Ma Chen-Chi M., Chiou Kuo-Chan, Lee Tzong-Ming // Compo-

. 265-271.
6. Creation of a multilayer aluminum coating structure nanoparticle polyimide fill-

er for electronic applications. / Zhou Yongcun, Chen Yining, Wang Hong, Wong 
C.P. // Mater. Lett -67.

7.

// 
-
- ». 2007. . 3. // .: . 2007. .

137.
8. Nano- and microstructural effects on thermal properties of poly (l-lactide)/multi-

wall carbon nanotube composites. / Lizundia E., Oleaga A., Salazar A., Sarasua 
J. . 2412-2421.

9. Filler geometry and interface resistance of carbon nanofibres: Key parameters in 
thermally conductive polymer composites. / Gharagozloo-Hubmann Kati, Boden 
Andre, Czempiel Gregor J. F., Firkowska Izabela, Reich Stephanie // Appl. 

. 213103.
10.Thermal conductivity measurements of nylon 11-carbon nanofiber 

nanocomposites. / Moore Arden L., Cummings Antonette T., Jensen Justin M., 
.

091602/1-091602/5.
11.Tobita Masayuki. Thermally conductive polymer sheet // 1199328 .

24.04.2002.
12.Raza M. A., Westwood A. V. K., Stirling C. Effect of processing technique on 

the transport and mechanical properties of graphite nanoplatelet/rubbery epoxy 
composites for thermal interface applications // Mater. Chem. and Phys. 2012. 

. 63-73.
13.Influence of nanomaterials in polymer composites on thermal conductivity. / 

Park Wonchang, Choi Kyungwho, Lafdi Khalid, Yu Choongho // Trans. ASME. 
. 041302/1-041302/7.

14.Thermal transport in graphene-polymer nanocomposites / Wang Mingchao, 
Galpaya Dilini, Lai Zheng Bo, Xu Yanan, Yan Cheng // Proc. SPIE. 2013. 8793. 

-879310/6.
15.

-
-

»

- 1(15) 2018 167



» - » //
- - . -241.

- 1(15) 2018168



, –

. ,
-

,
-

,
,

-

- -

.

.

The substantiation of the formalized estimation of effectiveness 
of technological and production systems

M.I. Sidorov, Ph.D., First Deputy Director – Deputy Director for Research,
Federal State Enterprise «Scientific Research Institute «Geodesy»

(FKP «Research Institute «Geodesy»), Krasnoarmeysk, Moscow region,
. . Stavrovsky, Doctor of Technical Sciences, Professor, Deputy Director,

Federal State-Owned Autonomous Institution «Research Institute «Center for Envi-
ronmental Industrial Policy» (FGAU «SRI «CEPP»), Mytishchi, Moscow region,
V.V. Pirogov, Ph.D., Senior Researcher, FGBUN Institute of Design and Techno-

logical Informatics, Russian Academy of Sciences, Moscow,
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Using the example of van der Pol developed a mathematical model of fric-
tional self-oscillations in topochemically kinetics. Marked qualitative correspond-
ence of the results of calculation performed using the experimental data of re-
searchers.
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Theoretical aspects of formation of oxide films on aluminum alloys when
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The article deals with the theoretical aspects of the formation of oxide films 
on piston aluminum alloys at micro-arc oxidation. Possible schemes of formation of 
barrier and outer layers of surface coating in aqueous electrolytes are also consid-
ered. The mechanism of formation of the interface and possible deposition schemes 
of non-metallic inclusions on the surface are shown. The stage-by-stage formation 
of oxide layers on the surface of the piston, which has a fundamental difference 
from conventional films obtained during anodizing, is described.

Models for the formation of film coating, film porosity.
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