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The article proposes the improvement of the mechanism of ma-
terial support of the units of the National Guard of Ukraine 
on the basis of the design of logistics chains of materials sup-
ply. The analysis of components of the real supply as a logistic 
product is carried out. The characteristic features of materials 
in the structure of supply chain logistics are investigated. The 
influence of exogenous and endogenous factors on the materi-
al supply of the National Guard of Ukraine as a distribution 
product is analyzed. A complex of strategic administrative 
measures for improving the mechanism of material supply of 
units of the National Guard of Ukraine is formed
Keywords: material supply, military unit, exogenous factors, 
endogenous factors, logistic chains
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This article examines the prerequisites for the destruction of 
monuments of history and culture, characterized by a total 
totalitarian-administrative period, voluntaristic attitude to 
monuments and national traditions. The protection of cultur-
al heritage should be the main task of the state, which always 
needs to be strengthened, it should be an important part of 
the state policy in the field of culture. It is the cultural heri-
tage of the state that is an important link of national identity, 
historical memory and educating of national consciousness
Keywords: historical and cultural heritage, domestic histo-
riography, destruction of monuments, preservation of cultur-
al and historical values, power, totalitarian regime
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The article is devoted to the search for possible links between 
the individual characteristics of the umbilical cord blood do-
nor phenotype (the AB0 and Rh – belonging) and the keeping 
of cellular content during cryopreservation. The presence 
of such connections with the stability of red blood cells and 
erythroid progenitors has been revealed. The predicting of 
the risks for the quality reducing during storage will prevent 
the development of adverse effects by implementing of the 
additional cryoprotection measures

Keywords: umbilical cord blood, cryopreservation, AB0-
group and Rhesus – belonging
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The article presents the results of the study of three groups of ad-
olescence according to the modified method Yu. Hilbuch “Epis-
tolary product” in the framework of the scientific research “Psy-
chological peculiarities of the formation of ethnic consciousness 
in adolescence by means of Ukrainian folk embroidery”. The 
attitude of knots to embroidering as the basis of the chosen em-
broidery profession, which is reflected in the picture of the ethnic 
consciousness of the latter, is researched using this technique
Keywords: ethnos, consciousness, phonosemantics, scale, 
features, emotionality, color, future, profession, embroiderer
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The influence of combined and zero soil tillage on the dy-
namics of nitrate and alkaline hydrolyzed nitrogen, the 
content of the total humus of common black soils under 
different systems of fertilizing grain crops of crop rotation 
are studied. The positive effect of minimum soil tillage on 
the content of moving nitrogen forms and the preservation 
of common humus in the arable layer of soil are deter-
mined
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The paper considers the application of universal informa-
tion technology of processing of knowledge which at the 
expense of theoretically reasonable methodology of pro-
cessing of knowledge will allow to process and withdraw 
new valuable information. There are offered the method-
ological bases of processing of knowledge at the level of 
formalization by means of which are described naturally 
speech information and methods of its receiving. Develop-
ment of methods of automatic segmentation of a compound 
sentence and ways of programming allow to solve an ap-
plied problem applying to text
Keywords: information systems, information technology, 
models and methods of information technologies, natural 
language constructions
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The prerequisites for the use of transition metals as alloying 
elements in the nanopowder zinc oxide synthesis are consid-
ered. The doping effect with nickel, manganese and cobalt on 
the sintered materials, based on nanocrystalline zinc oxide, 
phase composition and dielectric conductivity is studied. The 
research results can be used in the development of obtaining 
modern materials effective technologies for electrical engi-
neering purpose with enhanced functional properties
Keywords: nanostructured materials, zinc oxide nanopowder, 
doping, phase composition, dielectric conductivity
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A model of the audiovisual system based on the hidden Mar-
kov models is proposed, which allows recognizing the lan-
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guage in real time. The model provides a language recogni-
tion tool that can be used in conditions where other means 
may not be possible, for example, in the absence of an audio 
component. The model is researched and tested on the exam-
ple of digital recognition, expected results are obtained
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References
1. Liang, L., Liu, X., Zhao, Y., Pi, X., Nefian, A. V.  

(2002). Speaker independent audio-visual continuous speech 
recognition. International Conference on Acoustics, Speech 
and Signal Processing. Lausanne. doi: 10.1109/icme.2002. 
1035365 

2. Nefian, A. V., Liang, L., Pi, X., Liu, X., Mao, C. 
(2002). An coupled hidden Markov model for audio-visual 
speech recognition. International Conference on Acous-
tics, Speech and Signal Processing. Lausanne. doi: 10.1109/
icassp.2002.1006167 

3. Liang, L., Liu, X., Zhao, Y., Pi, X., Nefian, A. V. 
(2002). Audio-Visual continuous speech recognition using 
a coupled hidden Markov models. International Confer-
ence on Acoustics, Speech and Signal Processing. Lausanne.  
doi: 10.1109/icassp.2002.1006166 

4. Gurban, M., Thiran, J. P. (2005). Audio-visual 
speech recognition with a hybrid SVM-HMM system. 13th 
European Signal Processing Conference. Available at: https://
infoscience.epfl.ch/record/87309/files/Gurban2005_1391.pdf

5. Raskinis, G., Raskinien˙e, D. (2003). Building Me-
dium-Vocabulary Isolated-Word Lithuanian HMM Speech 
Recognition System. Informatica, 14 (1), 75–84.

6. Kass, M., Witkin, A., Terzopoulos, D. (1988). 
Snakes: Active contour models. International Journal of 
Computer Vision, 1 (4), 321–331. doi: 10.1007/bf00133570 

7. Rao, R. R., Mesereau, R. M. (1994). Lip modeling 
for visual speech recognition. 28th Annual Asilomar Con-
ference on Signals, Systems, and Computers, 1, 587–590.  
doi: 10.1109/acssc.1994.471520 

8. Sanchez, M. U. R., Matas, J., Kittler, J. (1997). Sta-
tistical chromaticity-based lip tracking with B-splines. IEEE 
International Conference on Acoustics, Speech and Signal 
Processing. Munich. doi: 10.1109/icassp.1997.595416 

9. Malcangi, M., Ouazzane, K., Patel, P. (2013). Au-
dio-visual fuzzy fusion for robust speech recognition. The 
2013 International Joint Conference on Neural Networks 
(IJCNN). Dallas. doi: 10.1109/ijcnn.2013.6706789 

10. Malcangi, M., Quan, H. (2016). Bio-inspired Au-
dio-Visual Speech Recognition Towards the Zero Instruction 
Set Computing. International Conference on Engineering 
Applications of Neural Networks EANN 2016: Engineering 
Applications of Neural Networks, 326–334. doi: 10.1007/ 
978-3-319-44188-7_25 

11. Hernando, J. (1997). Maximum likelihood weight- 
ing of dynamic speech features for CDHMM speech rec-
ognition. IEEE International Conference on Acoustics, 
Speech, and Signal Processing. Munich. doi: 10.1109/icassp. 
1997.596176 

12. Gravier, G., Axelrod, S., Potamianos, G. (2002). 
Maximum entropy and MCE based HMM stream weight 
estimation for audio-visual ASR. IEEE International Confer-

ence on Acoustics Speech and Signal Processing. Orlando. 
doi: 10.1109/icassp.2002.5743873 

13. Peng, L., Zuoying, W. (2005). Stream weight 
training based on MCE for audio-visual LVCSR. Tsinghua 
Science and Technology, 10 (2), 141–144. doi: 10.1016/
s1007-0214(05)70045-6 

14. Estellers, V., Gurban, M., Thiran, J.-P. (2012). On 
dynamic stream weighting for audio-visual speech recogni-
tion. IEEE Trans. Audio, Speech, and Language Processing, 
20 (4), 1145–1157. doi: 10.1109/tasl.2011.2172427 

15. Garg, A., Potamianos, G., Neti, C., Huang, T. S. 
(2003). Frame-dependent multi-stream reliability indica-
tors for audio-visual speech recognition. International Con-
ference on Multimedia and Expo. Baltimore. doi: 10.1109/
icme.2003.1221384 

16. Lienhart, R., Maydt, J. (2002). An extended set of 
Haar-like features for rapid objection detection. Proceedings. 
International Conference on Image Processing. Rochester, 
900–903. doi: 10.1109/icip.2002.1038171 

17. Cordea, M. D., Petriu, E. M., Georganos, N. D., 
Petriu, D. C., Whalen, T. E. (2001). Real-time 2(1/2)-D head 
pose recovery for model-based video-coding. IEEE Trans-
actions on Instrumentation and Measurement, 50 (4), 1007–
1013. doi: 10.1109/19.948316 

18. Neti, C., Potamianos, G., Luettin, J. et. al. (2000). 
Audio-visual speech recognition: Final Workshop 2000 Re-
port, Center for Language and Speech Processing. Baltimore: 
The Johns Hopkins University.

19. Jensen, F. V. (1998). An Introduction to Bayesian 
Networks. London: UCL Press Limited, 178.

20. Young, S. et. al. (1995). The HTK Book. Cam-
bridge: Entropic Cambridge Research Laboratory.

-------------------------------------------------------------

DOI: 10.15587/2313-8416.2017.118799

DEVELOPMENT OF TOOLS TO SUPPORT DATA 
FLOW DIAGRAMS ANALYSIS PROCESS

p. 48-53

Andrii Kopp, Postgraduate student, Department of software 
engineering and management information technologies, Na-
tional Technical University «Kharkiv Polytechnic Institute», 
Kyrpychova str., 2, Kharkiv, Ukraine, 61002
E-mail: kopp93@gmail.com
ORCID: http://orcid.org/0000-0002-3189-5623

Dmytro Orlovskyi, PhD, Associate professor, Department 
of software engineering and management information tech-
nologies, National Technical University «Kharkiv Polytech-
nic Institute», Kyrpychova str., 2, Kharkiv, Ukraine, 61002
E-mail: ordm@kpi.kharkov.ua
ORCID: http://orcid.org/0000-0002-8261-2988

Basic features of existing business process management sys-
tems, their role in automation of organizational knowledge 
storing and sharing activities, represented by business pro-
cess models including data flow diagrams, have been con-
sidered. Tools used to support data flow diagrams analysis 
process under business process management system Bizagi 
have been developed
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The reduction of natural gas pressure at gas distribution sta-
tions and points is associated with a loss of energy. Installing 
an expander to utilization of the pressure drop allows to use 
this energy. But due to a significant gas temperature reduc-
tion after the expander, it is necessary to increase the amount 
of fuel gas for preheating. The authors performed a fuel-eco-
nomic calculation to compare the balance between costs and 
energy production in cash equivalents
Keywords: GDS, GDP, GTS, electricity generation, energy 
utilization, pressure drop, natural gas
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A geometric model of the trebuchet-type mobile metal launch-
ing device, designed for launch (catapult) of small unmanned 
aerial vehicles, is developed. Structurally, the launch mech-
anism is coupled with a car that facilitates its mobility. In 
addition, the car itself is used as a counterweight in the tre-
buchet design. The calculations of the motion of the launch 
mechanism are made using the Lagrange equations of the 
second kind. The test calculations are given
Keywords: geometric model, unmanned aerial vehicle, tre-
buchet, Lagrangian, Lagrange equation of the second kind
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The influence of the pulse arc welding force by a non-con-
sumable electrode in the inert gas atmosphere (argon) on the 

weld metal during the process of welding of aluminum alloys 
is investigated. In particular, the issues of the power effect of 
pulse-arc welding on the degassing of the weld pool and the 
destruction of surface oxide films in the zone of influence of 
the welded seam when joining products made of aluminum 
alloy AMg6 by welding are considered
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The quadratic sieve method is the fastest for integers under 
100 decimal digits or so. To get the best speed and less amount 
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of memory it is necessary to successfully choose the size of 
factor base and sieving interval. This paper describes method, 
which will allow to reduce size of factor base and sieving inter-
val without reducing the size of B-smooth numbers
Keywords: quadratic sieve method, additional B-smooth 
numbers, factor base, sieving interval
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It has been proposed a special method and program for elec-
trical heating systems with night heat accumulation calcula-
tion as well for determine the monthly heat consumption of 
the building and estimate the cost of heating using different 
energy resources (centralized heat supply, gas heating, pellet 
heating).
It has been found that the cost of electric heating with night 
heat accumulation is two times lower than in the case of cen-
tralized heat supply
Keywords: energy saving, electrical heating, night heat accu-
mulation, cost of different energy resources
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The problem of multi-criteria choice is considered in the pa-
per, which are first reduced to single-criterion and then to the 
linear programming problem. For the effective solution of 
the problem provides a method of converting a set of possible 
solutions (the corresponding domain of admissible solutions) 
by eliminating from consideration deliberately unpromising 
alternatives with the opportunity to further their directional 
search. Numerical results of algorithm work are given in the 
presence of three to five criteria
Keywords: decision theory, multi-criteria problem, set of 
possible solutions, convex hull
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In the article the problem of acoustic location is conside- 
red – the question of determining the relative time delay 
between received acoustic waves. In case of lack of hin-
drances it is offered to use the way based on creation of 
hypothetical transient function between receivers. In the 
presence of hindrances the way of creation of mutual cor-
relation function with application of Gilbert transformation 
is offered. Theoretical justifications of the offered ways and 
their model researches for pulse signals are given
Keywords: acoustic location, direction finding, time delay, 
correlation function, impulse transition function
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The problem of determining the stress-strain state in the vi-
cinity of the Ioffe crack moving with a steady velocity in an 
elastic homogeneous anisotropic space under the action of a 
concentrated load applied to its shores, which moves along 
with the crack, is solved. Using the method of generalized 
complex potentials, a system of linear conjugation problems 
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is obtained, which are solved analytically by the correspond-
ing algorithm
Keywords: moving crack, anisotropic space, stresses, linear 
conjugation problem, complex potential
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A short historical analysis of the problem of constructing 
asymptotic solutions of linear differential equations and 
systems with a small parameter is presented. The method of 
integrating singularly perturbed differential equations of the 
second order by double series is developed. This approach 
is based on the construction of the investigated equation to 

the corresponding singularly perturbed linear system of dif-
ferential equations. The advantages of applying the theory of 
double series are emphasized
Keywords: differential equation, double series, small param-
eter, formal solutions, asymptotic solutions
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In this study, the analysis of judicial practice and normative 
documents regarding the forgiveness of debt by the creditor 
is carried out; the tax consequences of such actions for the 
debtor are studied.
Particular attention is paid to the aspects of double liability 
and situations in which the creditor conducts forgiveness of 
the debt solely on the grounds of receiving a tax refund, while 
continuing to recover the formally forgiven debt
Keywords: normative acts, dual responsibility of a person, 
restriction of the rights of citizens and business
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