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Welcome Letter

Dear Colleagues,

We would like to personally encourage each of you to join us at IEEE Second International
Scientific Conference Data Stream Mining and Processing (DSMP’2018), which is held in Lviv
- Kryve Ozero, UKRAINE, 21-25 August, 2018. Our main goal is not only to provide an
opportunity for networking and learning recent scientific achievements but also a chance to
be involved in real time panel discussions with IT representatives to review and discuss their
practical outcomes on real projects.

The DSMP is organized by IEEE Ukraine Section, IEEE Ukraine Section (Kharkiv)
SP/AP/C/EMC/COM  Societies Joint Chapter, IEEE Ukraine Section (West)
AP/ED/MTT/CPMT/SSC Societies Joint Chapter, IT Step University, Ukrainian Catholic
University, Lviv Polytechnic National University, and Kharkiv National University of Radio
Electronics.

Agenda of the DSMP’2018 is very rich. This year we have nominated a 120 number of
accepted papers coming from about 27 countries which makes DSMP a truly international
high impact conference. Major highlights of DSMP’2018 are its keynotes speakers. This
conference proved to be extremely important given the fruitful dialog and a chance to
exchange ideas and sharing valuable hands-on experience.

This year program is based on the following topics: Hybrid Systems of Computational
Intelligence, Machine Vision and Pattern Recognition, Dynamic Data Mining & Data Stream
Mining, Big Data & Data Science Using Intelligent Approaches and also panel with
participation of IT Companies.

We are proud of the fact that DSMP proceedings have been included into the IEEE Xplore
Digital Library as well as other Abstracting and Indexing (A&I) databases (Scopus, Web of
Science and etc.). High quality of the DSMP program would not be possible without the
contribution of authors, keynote speakers, organizers, students, 53 reviewers who devoted
a lot of enthusiasm and hard work to prepare papers, presentations, organization
infrastructure and carefully review all submissions. We are very grateful for their efforts.

We would like to thank each of your for attending our conference and bringing your expertise
to our gathering.

We would like to express our gratitude to our partners and sponsors for being so generous
and sponsoring our conference.

We wish all participants an excellent conference, fruitful discussions and pleasant
stay in Lviv and Conference venue.

Sincerely

Yuriy Rashkevych Yevgeniy Bodyanskiy éélg
. L
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Abstract— Information graphics technologies of designing
models of the processes of multiparameter technical systems
are argued and developed in order to increase the effectiveness
of determining the influence of many operating parameters on
their dynamics. The requirements for model designs are
formulated on the basis of the formed numbers of different
measurements of multidimensional spaces. Its implementation
is proposed by a complex combination of the mathematical
description of the parameters interconnection and the use of
rational geometry. The features of the implementation of
models are shown with the number of possible assumptions
reduced.

Keywords— information technology, modeling, multi-

parameter system, processes, applied geometry

1. INTRODUCTION

Open systems that surround a person and part of which it
is, are multiparameter. Their research, the discovery of useful
features and the creation of more perfect directed intellectual
activity of a scientist. The isolation of the characteristic
features of the system leads to the identification of its
significant parameters by accepting one or another number of
assumptions. As the historical development of information
technology neglected many factors of influence on the
behavior of the system was reduced to the adoption of a
minimum number of significant parameters that distinguish
the studied system among others. In the process of creating
and designing target models, it is important to take into
consideration the ways in which the parameters of individual
units of the studied systems are presented, for example, using
clearly defined or fuzzy sets [1]. Construction of models of
systems with the ability to study not only static but also
dynamic characteristics requires the involvement of both
classical and new methods [4].

This approach made it possible to create almost identical
models for different physical entities and apply similar
research methods to them, in particular, mechanical [12, 6]
or mechatronic systems [11]. For example, the system of two
differential equations of the first order with defining and

constant  parameters a,4,6,B,R.c.D i 5 pasic
mathematical model of many multi-parameter systems of
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diverse purposes, which, using a finite number of
assumptions, are reduced to two-parameter systems. To
them, as an example of IT technology in improving the
quality of educational processes in the training of rescue
workers [3], widely known biological systems, the operating
elements of which are related to the model Lotka-Volterra,
fire and technical systems, which, by a number of
assumptions, are reduced to dual systems [4], direct or
alternating current motors when powered from an electric
network of infinite power [5] and others. Such models
corresponded or sometimes correspond to the operational
requirements within the limits of acceptable for engineering
calculations of accuracy.

&

1
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The growth of requirements to systems, primarily to the
technical, the maintenance of the technological requirements
for the accuracy of the parameters prompts the development
of modern methods and models, research, and therefore, on
the contrary, reducing the number of assumptions, and as a
consequence, requires the development and use of new
information technology as an environment for the
implementation of modern models, methods, algorithms for
calculating the values of parameters of multiparameter
objects, systems or processes. For example, research of the
dynamics of a mechanism with a DC motor is possible based
on a mathematical model using (1), which reproduces
processes with sufficient accuracy. However, the higher
harmonics of the power supply system of the thyristor
converter significantly affect the quality of communication.
Research of such influences requires the development and
use of other specialized models.

In the scientific research [14], theoretically based
propositions concerning the modeling and development of
certain types of equipment with the use of artificial neural
networks are proposed.



The proposed approach to the scientific and practical
process of model development is based on the fact that a
wide class of systems reflects its behavior in universal
models, which often differ in system variables and
parameters [7].

The development of models in the classical version
occurs sequentially from physical representations to the
detection of the method of representing the interconnections
of significant parameters with a rational number of
assumptions. Due to the change of the philosophy of
information technology, the transition to computerized
means of scientific research, the development of the research
process takes place due to the complexity of models taking
into account sufficient for engineering calculations of the
number of assumptions regulated by the capabilities of the
computer, provided that all the relationships of parameters
that are submitted mathematical or geometric means, equal
regardless of their importance [14,15].

II. SCIENTIFIC AND APPLIED PRINCIPLES OF CONSTRUCTING
MODELS

The process of accumulation of human knowledge is
continuous and inexhaustible. One of the means of cognition
is simulation. The process of modeling in science is carried
out for a thorough study of the properties of the object, the
identification of the laws of the mutual influence of the
connections of its parameters and the impact on them to
optimize the functioning and establishment of wuseful
properties.

In modeling, numerical values of parameters, are
presented by graphic dependencies [16] which are used in
the analysis of the system [17, 18].

The simulation process consists of two active elements, a
simulation object and, in fact, its model, which in essence
represents a dual system. Formation of an object model can
be given, in particular, as follows (Fig. 1).

(@) >

Fig. 1. The diagram of process for the development model of object MO

The process of constructing an object model begins
because of the need to obtain additional knowledge about the
object, based on the infinite fluidity of knowledge, which can
be given by an infinite-dimensional linear vector space,
mutually perpendicular orcs of which are the constituent
parts of general knowledge. Such a space as the central in the
process of modeling the CP space, interacting with the scope
of the parameters of the object PP, forms a modeling space
MP. Models of objects MO, configured to conduct research
on the interconnection of their parameters, are represented by
real numbers. Consequently, by immersing the modeling
space MP in the field of real numbers PD, we obtain a model
of the object of the study of MO as a common object of the
modeling space MP and the field of real numbers PD. The
model of the object of the MO is realized mainly in the
multidimensional Euclidean space, the dimensionality of
which as a derivative of the dimensionality of the central
space CP is determined by the number of independent
essential parameters of the investigated object.
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In the presence of a positively directed axis, for the
simulation of the flow of processes in time, space half-space
is used as a space of multiparameter state with the
parameters of the technical system (Fig. 2 a, ¢). Projection of
the state space in a direction parallel to its axis, we obtain a
phase space (Fig. 2 d) or a phase space with two and
interconnected differential equations of essential parameters
(Fig. 2 b).

1

i |

b)

c) d)

Fig. 2. Spaces of state and phase spaces of multiparameter technical
systems

The integral curves (Fig. 2a) and the phase trajectories
(Fig. 2b) are presented in the two-dimensional coordinate
planes of the multidimensional space of the state of the
technical system with measurements of the variables, for
example, the time, current and frequency dependencies of the
electric motor from time (Fig. 3) .

b)

Fig. 3. Geometric model and complex drawing for dependencies of engine
parameters

The rotation of the coordinate planes relative to the
coordinate axes gives the Cartesian coordinate system (Fig.
3b) with the combined planes of projections as a complex
drawing of the spatial geometric model of the dependencies
of the engine parameters.



The overlap of geometric images in the combined planes
of projections can be avoided using the proposed integrated
drawings. For a four-dimensional Euclidean space, we map
all the fields in two-dimensional coordinate planes (Fig. 4).

Fig. 4. Comprehensive drawing of a four-dimensional Euclidean space

This drawing, provided the smallest number of
coordinate two-dimensional planes, has the form (Figs. 5a,
b), with a generalization of it on three-dimensional
coordinate planes (Fig. 5c, d).

d)

Fig. 5. Variants of complex drawings for computer visualization

The integral curves of the process of changing the time of
two parameters are given by the three-space line of the
Euclidean three-dimensional space [8,9]. To form a multi-
spatial space line, it is quite sufficient that the change of each
of the parameters reflected by the integral curve in the
corresponding coordinate plane of the multidimensional state
space. Each integral curve represents the direction of a
multidimensional cylinder, the intersection of which forms
the geometric multidimensional space. For its unambiguous
definition it is necessary to have a minimal, but sufficient
number of integral curves in coordinate planes, which
determines the completeness of representation of the
geometric image. Two integral curves in two coordinate
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planes of a three-dimensional space determine the position of
a three-spatial integral curve: the curves form guides of two-
dimensional cylinders, whose intersection is determined by a
one-dimensional multidimensional, linear curve, three-
dimensional space. Two of the six coordinate planes of the
four-dimensional space pair the links of four parameters, for
example, and and. Such connections in the form of plane
curves determine the position of guides of three-dimensional
cylinders whose intersections in the four-dimensional
Euclidean space determine the position of the two-
dimensional multidimensional. In addition, there is a change
in time only for the parameter z. The minimum number of d
multi-species, which determines the completeness of the
mapping curves of the dimension of the transition
multiparameter process, determine, drawing dependence
[10]:

n =2 m—n(d-1), @

For the same measurements of multidimensional
cylinders with guides with integral curves, their number is
determined from (3):

gl -1 3)
n—m
In three-dimensional space the number of two-

dimensional cylinders of measurements, is. For a four-
dimensional space of state, when, we have.

ltyz

Fig. 6. Formation of the integral curve a in the space of the Oxyzt state

We set the completeness of the task of the integral curve
of the four-dimensional space Oxyzt on the basis of (3). We
will accept three integral curves as guides of three-
dimensional cylinders with generating two-dimensional



planes (Fig. 6). The interconnection of three-dimensional
cylinders forms a curve as a one-dimensional four-spatial
manifold of this space. Each point of the curve, for example,
3 is formed by the cross section of the corresponding
geometric images.

3,3.3

tTxTezTy

3D dimensional plane 3 mry =3 with the foll 3,

on the axis Or crosses each of three three-dimensional
cylinders of dimensionality mc 3 in a plane 7T,

dimensionality », =m_+m,, —n=2. The dimension of the

geometric images 7, of the intersection of the hyperplane and
of the x=x(),y=y(),z=z(t)
r=m, +my;—n=0

each guides

where m, =1 is the dimension of the guide of the three-
dimensional cylinder. These geometric images are given

points 3,,3.,3, . The planes 717 _, i T1I ,, TII , i TII ,,
Tl i T, intersect in points3,_,3, , and3,  the set of

which defines the position of the intersection of the two-
dimensional and three-dimensional hyperplanes. The point
3, determines the position of the 3 intersection of the two-

the
plane33_TII , The point3,  determines the position of the

dimensional plane 717, and three-dimensional

line 3, of intersection of the two-dimensional plane 777 _,
and 3,3, T11

3, T, determines the position of the

the point 3,
intersection 3, of the two-dimensional plane 77/ ; and the
33,11,

3,,3,and 3, intersect at point 3, the set of which forms the

three-dimensional ~ hyperplane Direct

curve @ of the four-dimensional space of the Oxyzt state of
the technical system, and substantiates the assertion about the
completeness of representation of the integral curves of
multidimensional phase and space of the state of the
technical systems. Trajectories of phase spaces are obtained
by projection of integral curves of state space in the direction
parallel to the axis Ot of this space, which describe the
transition process in a multiparameter system by differential
equations of the first order

1) “4)

X X,

dx.
— = (X, Xy s X e X,
d t 12742 j

The integral curve, for example x, = x,(t), is a directing
line of the cylinder with generator n—1 - dimensional
subspaces, which are parallel to n-1 dimensional
coordinate subspace Ox,x,...x,...x, . The dimension of each

cylinderis k, =1+(n—-1)=n.

Dimensionality of 7,,, section of two arbitrary cylinders
with dimension k, =k, =n n+1 - dimensional state space
Ox, X,%,..X,..X, is
T, =k +k,—(n+l)=n+n-n-1=n-1, and its
using the third cylinder with dimensionality k, =#n forms

multi-species with dimensionality
Ty =0y, +hky—(n+1)=n-2 . The dimensionality of the

section
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cross-section n—1 - dimensional surface by the next
multidimensional cylinder decreases by one.

III. IT-IMPLEMENTATION OF GEOMETRIC MODELING OF

PROCESSES
Setting
tasks Submission of research results by Euclidean
¢ images
) A
Incoming
data
Description Model research
object of research
¢ A A
Choosing a mode .
of simulation B Construction of a
model of a
model of complex o
¢ i multidimensional
space Euclidean space
A A
Modeling Choose another
. mode of
geomelri simulation
Constructing Formation of data
substrates of array of
arguments and arguments and
functions functions
Geometric Choosing another T T
multidimensional geometry Euclidean
Complex o
multidimensional
space
space
Analysis of the
array of T th
parameters oosing another Comprehensive
y of Yes
mumbers
¢ numbers
Choice of
dimensionality of Valid
tumbers numbers

No

Fig. 7. Diagram of IT-modelling

Finally, dimensionality of 7, multi-species as section
n—1- dimensional surface using » - dimensional cylinder is
1, =n—(n-1)=1, which is the dimensional n - spatial one-
dimensional line n+1 - dimensional space of the system
state. Projection of the curve as a guide of the projection
cylinder of dimensionality / =2 in the subspace of variables
Ox,x,...x;..x, as n - dimensional phase space we get a

i

geometric image of dimensionality

g=l+n—(+1)=1,

which represents the dimensionality of the phase trajectory
as a projection of the integral state space curve
Ox,x,..x,..x,t in the subspace of variables Ox,x,...x,...x, as

the phase space of the system.



Geometric modeling of processes (Fig. 7) involves the
selection of all stages of the basic stages, which include, in
particular, the choice of input parameters and the use for
simulation of the numbers of the corresponding
measurements (real, complex, etc.), the method of geometric
modeling, design and research of the model with
presentation of research results in the Euclidean space.
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Fig. 8. Projections of the phase trajectory

The choice of the calculator determines to a greater
extent the effectiveness of the research. Taking into account
the possibility of projection of phase trajectories into two-
and three-dimensional phase planes, it is effective to use the
tools of computer mathematics Matlab.

An example of the realization of the projection of the
phase trajectory of the solution of the differential equation,
in particular, of the fifth order

dy d'y dy dy

d)’
+ = = O
dr’ dt4 dt3 d12

dt

)

indicates the need to reduce its order and to form a
system of differential equations of the first order. For given
values of the initial conditions y0 and the integration

181

and /

or *odephas3 commands options , it is possible to obtain

solutions as projections of the phase trajectory (5) in two-
dimensional (Fig. 8a), three-dimensional (Fig. 8b) projection
planes and their combination (Fig. 8c ).

time tspan of the use of options 'odephas2

IV. PRACTICAL IMPLEMENTATION OF
GEOMETRIC SIMULATION OF PROCESS

A. Drive with asynchronous electric fire pump

The drive of low-power fire pumps is carried out using
asynchronous short-circuited motors. The joint work is
investigated by the analysis of so-called dynamic mechanical
characteristics M = M (w) in a two-dimensional space. Such
curves represent one of the projections of an integral curve in
a two-dimensional plane (Fig. 9) as one of the solutions of
the system (6) of differential equations [3]

-100

Fig. 9. Projection of the integral induction motor curve

%—u CoSy+ W, — 00, + 00k Y ,;
dt —%m Y Oylyl 0 .&'V/xl 0%s ry/x2’
dl//yl _ . k .
dt u,smy—ay., — a)oaxl//yl + a0, rl//yZ’
dy,
dt' 2= V) (0, —w)-wy,, +o0ky,;
6
dy,, | (6)
dt - _l//xZ (a)u - a)) - a)Oarl//yZ + a)Oarks‘//yl 4
3 payk,
M :E xo (‘//XZ vl _‘//xl‘//}fz )’
do p
49 _Py-m,).
d 1
Where uul’ uvl’ uu2’ uvZ ’ Wul’ l//vl’ l//u2’ l//v2 ’
n r, xz
@, 00,0, =—""— 0 =—2, 0o=1-—"=1-kk,,
oXx ox X X

s r s

7

©, h, Xy, X,, X, — asynchronous motor parameters.

M, MS - electromagnetic and moment of loading of
asynchronous engine; p - number of pairs of poles of the
asynchronous motor; And - moment of inertia of the system,
brought to the shaft of the induction motor.



Projections of the phase trajectory of the transition
process in the asynchronous motor (Fig.10) make it possible
to conduct research of all its determining parameters.

a)

b)

06

<)

Fig. 10. Projection of the phase path of the start of the asynchronous motor

B. Drive with DC motor and periodic load torque

The co-use of two- and three-dimensional planes of phase
planes illustrates the example of the implementation of the
system of differential equations (7) of the DC motor and the
periodic moment of the load on the shaft

u=Lﬂ+ixR+Cea);
dt

(7

,do

=C,i—-M_,
" M

c

where L, R, ¢, , ¢
current.

- engine parameters u,i - voltage and

M

V. CONCLUSION

For the first time, the completeness of presentation of
graphical information means of mapping of integral curves
and phase trajectories of multidimensional phase spaces of
the state of technical systems is substantiated. The
development of graphical information technology tools
expands the capabilities of model development and the
study of the determinants of the parameters of processes of
arbitrary material multiparameter systems, regardless of the
physical content of the parameters, with the involvement of
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graphic capabilities of IT technologies. Further research
relates to IT technologies for geometric modeling of
processes by reducing the number of equations describing
the state of a system with the use of numbers of higher
measurements, in particular complex numbers.

REFERENCES

S. Briot, and W. Khalil, Dinamics of Parallel Robots: From Riging
Bodies to Fleexible Elements. Springer International Publishing
Switzerland, 2015.

Yj. Zhao, “Dynamic optimum dasign of a three translational degres of
freedom parallel robot white considering anisotropic property,”
Robotics and Computer-Integrated Manufacturing, vol. 29(4), pp.
100-102, 2013.

O. Prydatko, and I Pasnak, “Investigation of the processes of the
information technologies integration into the training of specialists at
mine rescue departments,” Scientific bulletin of National Mining
University, is. 1 (157), pp. 108-113, 2017.

P. Chmiel, Y..Martyn, J. Olenjuk and Ya.. Pidgorodecky ‘’Metody
representacji modeli w zarzadzaniu zorientowanym projektowo
transgranicznych jednostek operacyino — ratowniczych,”” Technika,
Informatyka, Inzynieria bezpieczenstwa.- Czestochowa, pp. 31-48,
2014.

V. Lobov, K. Lobova, and Ye. Fortuna, ‘‘Comparison of mechanical
properties of asynchronous elecnric motors at various schemes of
paravetric control,”” Scientific bulletin of National Mining University,
is. 1 (157), pp. 88-92, 2017.

D. Pilchicovs, and E. Dezelzitis, “Evaluation of Efficiency
Improvement Potential Applying Proportoinal Presure Control of
Variable Speed Pumps in Water Suplly,” International Jornal of
Engineering Science Invention, vol. 2, is. 9, pp. 29-38, 2013. ISSN
(Online): 2319-6734, ISN (Print): 2319-6726.

O. Gumen, N. Spodyniuk, M. Ulewicz, and Y. V.Martyn, ‘‘Research
of thermal processes in industrial premises with Energy - saving
technologies of heating,’” Diagnostics: Collection of scientific works,
Poland: Polish Society for Technical Diagnostics, no.18(2), pp. 43-49,
2017.

B. Arnold, Teoria katastrof. M.: Nauka, 1990.

Anton 1. Guda, and A. 1. Mikhalyov, “Criteria synthesis problem for
the chaotic systems identification,” IEEE 1st International Conference
on Data Stream Mining and Processing (DSMP 2016), Lviv, Ukraine,
pp. 125—128, 2016.

S.M. Koval'ov, M.S. Humen, Pustyul'ha S.I. at el. Prykladna
heometriya ta inzhenerna hrafika. Luts'’k: LDTU, 2006.

Micro-Cap 11 Electronic Circuit Analysis Program. Users Guide.©

(1]

[10]

(1]

Spectrum  Software.  1982-2014.  Jon-line  Available at:
Http://www.spectrum-soft.com/down/ug111.pdf
[12] P. Kolpahchyan and Alexander Zarifyan Jr., “Study of the

asynchronous traction drivers operating modes by computer
simulation. Part 2. Simulation results and analysis,” Transport
problems, vol. 10, is. 3, pp. 5-15, 2015.

L. House-Peters, and Heejum Chang, “Urban water demand
modeling: Rewiew of concept, methods and organizing principles,”
Water resource research, vol. 47, pp. 1-15. 2011.

K. Frank J. General Ellipse Packing in Optimized Regular Polygons,
(Submitted for Publication February 2016) / Frank J. Kampas, Ignacio
Castillo, Janos D. Pinter // Global Optimization Submissions. —
2016.(http://www.optimization-
online.org/DB_FILE/2016/03/5348.pdf).

J. Kalrath, and S. Rebennack “Cutting ellipses from area-minimizing
rectangles,” Journal of Global Optimization, vol. 59 (2-3), pp.405-
437,2014.

W. X. Xu, H. S. Chen, and Z. Lv, “An overlapping detection
algorithm for random sequential packing of elliptical particles,”
Physica, vol. 390, pp- 2425-2467, 2011.
doi:10.1016/j.physa.2011.02.048.

S. Kramer, R. Gritzki, A. Perschk, M. Roesler, and C. Felsmann,
“Numerical simulation of radiative heat transfer in indoor
environments on programmable graphics hardware,” International
Journal of Thermal Sciences, vol. 96, pp. 345-354, 2015.

E.-H. Lee, D.-Y. Yang,: “Experimental and numerical analysis of a
parabolic reflector with a radiant heat source.” International Journal
of Heat and Mass Transfer. Vol. 85, pp. 860-864, 2015.

[13]

[14]

[15]

[16]

[17]

(18]



A

Aizenberg I., 315, 392

Al-Ammouri A., 468
Al-Ammouri H., 468

Author’s Index

Chumachenko D., 415

Chupryna A., 509
Churyumov G., 183
Chyrun L., 139
Chyrun Lu., 139

Ali Rekik, 107, 342 Ciz D., 528

Alieksieiev V., 32, 94

Ambach D., 212 D

Ambach 0., 212

Andrushchenko V., 17 Darnapuk Ye., 119

Antoshchuk S., 381, 605 Degtiarova A., 468

Artykulna N., 50 Deineko A., 7, 171

Atamanyuk V., 375 Demchuk A., 128

Atkinson K., 25 Deriuga I., 218

Azarov O., 369 Didyk O., 187
Dolotov A., 327

B Dolynyuk T., 554
Dominik A., 558

Babichev S., 336 Dorosh V., 102

Babii A., 524 Doroshenko A., 231

Balagura 1., 17 Dosyn D., 145

Basalkevych 0., 60 Dumin O., 434

Basalkevych O., 60 Durnyak B., 584

Basystiuk O., 478 Dvornik O., 119

Batryn N., 554 Dyvak M., 444

Batyuk A., 98, 151, 356

Beglytsia V., 70 F

Berezska K., 554

Berezsky O., 554 Farzad Movahedi Sobhani, 286

Berko A., 32 Fedoronchak T., 574

Beznosyk O., 407 Filipenko O., 13

Bhushan Sh., 381 Fiser 1., 411

Bidyuk P., 70 Furgala Yu., 595

Bilozetsev I., 514

Bodyanskiy Ye., 3, 7, 113, 327, 473, 519 G

Boiko Olh., 503

Boiko Ol., 519 Garkavtsev M., 75

Boiko T., 271 Geche F., 151, 356

Borovenskyi O., 503 Gerasin O., 44

Borzov Yu., 157, 187, 305 Gerganov M., 605

Boyko N., 478 Gladkykh T., 599

Boyun V., 498 Glybovets M., 207

Brazhnykova Ye., 3 Golovko V., 102

Briukhovetskyi O., 227 Golovko V., 430

Bulakh V., 198 Golub S., 223

Burak N., 157 Gordon B., 171

Burov Ye., 128 Gorokhovatskyi O., 459, 464
Gorokhovatskyi V., 464

C Gorovyi Ie., 236, 534
Gostev A., 75

Charhad M., 107 Gozhyj A., 70

Chervoniak Ye., 236 Grinberg G., 193

Chornous G., 397 Grubnyk R., 599

Chuiko G., 119

XVii



H

Havrysh B., 584

Hnot T., 599
Holovatch Yu., 84, 241
Horpenko D., 56

Hu Zh., 402

Hurtik P., 528

I

Ignaciuk P., 424
Izonin 1., 386

K

Kalab 0., 528
Kalinina I., 70
Kalnichenko O., 346
Kalychak Yu., 563
Kashifuddin Qazi, 315
Kashpruk N., 331
Kenna R., 241
Khairova N., 21
Khalig Z., 392
Kharchenko K., 407
Khavalko V., 438
Khaya A., 166
Khlamov S., 227
Khrutba A., 346
Khymytsia N., 223
Kirichenko L., 198
Kis Ia., 139

Klachek P., 310
Kliuvak O., 483
Klochan A., 468
Klyujnyk I., 580
Klyuvak A., 483
Kocarek P., 528
Koman B., 134
Komar M., 102
Kondratenko N., 38
Kondratenko Yu., 38, 44
Kondratiuk S., 420
Kopaliani D., 519
Korjagin S., 310
Korobchynskyi M., 336, 494
Korobov A., 503
Kotsovsky V., 356
Koval V., 609
Kovalchuk A., 542
Kovalchuk M., 609
Kovylin Ye., 322
Kozina Yu., 56

Krak Iu., 420
Kravets P., 123
Kriukova G., 207
Krupelnitsky L., 369

XViii

Krylov V., 605
Kulishova N., 473
Kutucu H., 386
Kuznetsov A., 514
Kynash Yu., 162

L

LLamonova N., 75
Lande D., 17

Levkovych M., 375
Lewoniewski W., 21

Li G., 25

Liberman I., 310
Litovchenko O., 3
Liubyma Iu., 346
Ljaskovska S., 157, 177
Lotoshynska N., 542
Lozynska O., 145
Lozynskyy A., 251
Lyebyedyev Ye., 276
Lysa N., 538

Lytvyn V., 128, 145
Lytvynenko V., 336, 411
Lyubchyk L., 193
Lyubinets V., 271

M

Makhortykh M., 276
Maksymiv 0., 455
Malets 1., 177, 259, 558
Malets R., 259

Malyar M., 65
Malysheva D., 473
Manakova N., 166
Mariliv A., 494
Martsyshyn R., 538
Martyn Ye., 177
Martynenko S., 503
Mashkov V., 411
Mashtalir S., 545, 549
Mashtalir V., 545
Melnyk A., 444

Melnyk R., 563
Mesbaholdin Salami, 286
Mieshkov S., 494
Mikheev 1., 202
Mikhnova 0., 549
Minialo V., 251
Miyushkovych Y., 538
Mochulsky Yu., 595
Mohammad Sadegh Ghazizadeh, 286
Mokrytska O., 375
Morklianyk B., 455
Morozov V., 50, 346
Moskalenko A., 503
Moskalenko V., 503



Mryglod O., 241
Mulesa 0., 151
Mulesa P., 3
Musiolek D., 528
Myronova N., 574

Nazarenko S., 79
Nazarkevych H., 580
Nazarkevych M., 580
Nechyporenko A., 524
Nevlydov I., 13
Nicholas D., 271
Nikolskyi 1., 397
Nissen Masmoudi, 342
Noga Yu., 162

o

Oborska 0., 145
Oliynyk 1., 444
Omelchuk A., 247
Osadchyi V., 218
Oskerko S., 305
Ostakhov V., 50

P

Pabyrivska N., 171, 361
Pabyrivskyy V., 361

Pal G., 25

Pal R., 381

Palchykov V., 84
Partyka S., 183
Pashynska N., 79
Pavlyshenko B., 255
Peleshko D., 305, 113, 455
Peleshko M., 352
Peredrii O., 459, 464
Perova l., 3

Petrasova S., 21

Pitsun O., 554

Plakhtii V., 434

Pliss I., 171, 519
Pochanin G., 434
Pohorelov A., 227
Polezhai V., 509
Polishchuk V., 65
Polyakova M., 605
Polyvoda 0., 247
Ponomaryova G., 13
Popovych V., 558
Povshuk O., 162
Prishchenko O., 434
Prokopenko D., 166
Prydatko O., 177, 187, 558
Puchala D., 88

XiX

Pukas A., 444
Putrenko V., 79
Putyatin Ye., 464

R

Radivilova T., 198
Radyvonenko O., 218
Rak T., 455
Rakytyanska H., 369
Rashkevych Yu., 113
Rassomakhin S., 514
Riepin V., 7

Riznyk O., 162
Roenko A., 236
Romanov V., 407
Romanyshyn I., 251
Romanyshyn Yu., 488, 568
Rudakova H., 247
Rusyn B., 251, 595
Rybalchenko S., 281
Rydel M., 331

S

Sachenko A., 102, 605, 609
Sadek M., 107
Sakhon A., 509
Savanevych V., 227
Savka N., 554
Semenets V., 524
Semenov B., 430
Serhiienko R., 514
Setlak G., 327
Shafronenko A., 327
Shakhovska N., 478
Sharapov D., 534
Sharkadi M., 65
Shcherbakova G., 605
Shelevytska V., 430
Shelevytsky 1., 430
Sherstiuk V., 590
Shevchenko M., 534
Shlokin V., 514
Shynkarenko H., 259
Shyrokorad D., 434
Sikora L., 538

Sipko 0., 265
Sirenko F., 236
Skorokhoda 0., 438
Skrynkovskyy R., 134, 483
Skvor J., 336

Slonov M., 494
Smelyakov K., 509
Smotr O., 157, 187
Snytyuk V., 265
Sokol 1., 590
Sokolovskyy Ya., 375



Solotvinskyy 1., 187
Steshenko G., 346
Stokfiszewski K., 88
Stolbovyi M., 545, 549
Suprun O., 265
Szymanski Z., 70

T

Tarasiuk P., 448
Tatarinova Yu., 364
Tesluyk T., 438
Tkachenko R., 386
Tkachov V., 183
Tkachuk R., 538
Tokarev V., 183
Tomis M., 528
Tsmots 1., 438
Tsymbal Yu., 438
Turuta O., 524
Tverdokhlib Ye., 574
Tymchenko O., 584
Tymchenko O. Jr., 584
Tyshchenko O., 402

\'}

Vahin P., 259
Vergeles A., 166
Verhun V., 98
Vitynskyi P., 386
Vlasenko A., 352
Vlasenko N., 352
Voityshyn V., 98
Volkova M., 13
Volkova N., 56
Volkova V., 218

XX

Volkovsky O., 322
Voloshchuk V., 151

Voloshyn Ol., 65

Voloshyn Or., 455

Voloshyn V., 305

Voronenko M., 336, 411

Vovk V., 534

Vynokurova 0., 113, 305, 352
Vysotska V., 128, 139, 145

w

Walaszek-Babiszewska A., 331
Wieczorek L., 424

Wieloch K., 88

Y

Yakobchuk P., 102
Yatsymirskyy M., 88, 448
Yelmanov S., 488, 568
Yeremenko D., 509
Yerokhin A., 524
Yuzevych V., 134

Y4

Zadorozhnii Ye., 574
Zahorodnia D., 609
Zaporozhets Yu., 44
Zavgorodnia 0., 202
Zavgorodnii I., 3
Zayika O., 171
Zharikova M., 590
Zhernova P., 7, 171
Zozulia V., 534
Zrigui M., 107

Zyma 0., 202



Chief Editors
Olena Vynokurova, Dmytro Peleshko

Editorial Board
V. Vysotska, Yu. Borzov

Printing by Publishing House of
Lviv Polytechnic National University
2 Kolessa str., Lviv, Ukraine, 79013, vip@vilp.com.ua

XXi



Perfectial

EMPOWERYOUR IDEAS

softserve Globallogic €
LPOMB alﬁ\éir\]/vention 5'0

AN\~
rposio-uaerve %) Bureau 2\ KMUIBCTAP CXIOHULbKA 118

Y

altexsoft i!l,él';JlN,! L M \v @ :\-Illiihine Learning

software r&d engineering signal and image processin

te ragence UNIVERZITA J. E. PURKYNE V USTI NAD LABEM \\%
EEEEEEEEEEEEEEEEEEEEEEEEE \\ \\\\\ SPOLECZNA AKADEMIA NAUK
U CIENCES

NIVERSITY OF SOCIAL S

. <
(A> BANKING UNIVERSITY @ —— |
& ANAA : . il °®
SZVIRZNItY | e —_———
www.severenity.com
/ -» -

a

TREANS & PM Business Solution

Al
Y UKRAINE eld (Msgm

2018

UAevent

iveiy g

OPEN TO THE WORLD





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /blex
    /blsy
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /Cmb10
    /CMB10
    /Cmbsy10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /Cmbx10
    /CMBX10
    /Cmbx12
    /CMBX12
    /Cmbx5
    /CMBX5
    /Cmbx6
    /CMBX6
    /Cmbx7
    /CMBX7
    /Cmbx8
    /CMBX8
    /Cmbx9
    /CMBX9
    /Cmbxsl10
    /CMBXSL10
    /Cmbxti10
    /CMBXTI10
    /Cmcsc10
    /CMCSC10
    /Cmcsc8
    /CMCSC8
    /Cmcsc9
    /CMCSC9
    /Cmdunh10
    /CMDUNH10
    /Cmex10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /Cmff10
    /CMFF10
    /Cmfi10
    /CMFI10
    /Cmfib8
    /CMFIB8
    /Cminch
    /CMINCH
    /Cmitt10
    /CMITT10
    /Cmmi10
    /CMMI10
    /Cmmi12
    /CMMI12
    /Cmmi5
    /CMMI5
    /Cmmi6
    /CMMI6
    /Cmmi7
    /CMMI7
    /Cmmi8
    /CMMI8
    /Cmmi9
    /CMMI9
    /Cmmib10
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /Cmr10
    /CMR10
    /Cmr12
    /CMR12
    /Cmr17
    /CMR17
    /Cmr5
    /CMR5
    /Cmr6
    /CMR6
    /Cmr7
    /CMR7
    /Cmr8
    /CMR8
    /Cmr9
    /CMR9
    /Cmsl10
    /CMSL10
    /Cmsl12
    /CMSL12
    /Cmsl8
    /CMSL8
    /Cmsl9
    /CMSL9
    /Cmsltt10
    /CMSLTT10
    /Cmss10
    /CMSS10
    /Cmss12
    /CMSS12
    /Cmss17
    /CMSS17
    /Cmss8
    /CMSS8
    /Cmss9
    /CMSS9
    /Cmssbx10
    /CMSSBX10
    /Cmssdc10
    /CMSSDC10
    /Cmssi10
    /CMSSI10
    /Cmssi12
    /CMSSI12
    /Cmssi17
    /CMSSI17
    /Cmssi8
    /CMSSI8
    /Cmssi9
    /CMSSI9
    /Cmssq8
    /CMSSQ8
    /Cmssqi8
    /CMSSQI8
    /Cmsy10
    /CMSY10
    /Cmsy5
    /CMSY5
    /Cmsy6
    /CMSY6
    /Cmsy7
    /CMSY7
    /Cmsy8
    /CMSY8
    /Cmsy9
    /CMSY9
    /Cmtcsc10
    /CMTCSC10
    /Cmtex10
    /CMTEX10
    /Cmtex8
    /CMTEX8
    /Cmtex9
    /CMTEX9
    /Cmti10
    /CMTI10
    /Cmti12
    /CMTI12
    /Cmti7
    /CMTI7
    /Cmti8
    /CMTI8
    /Cmti9
    /CMTI9
    /Cmtt10
    /CMTT10
    /Cmtt12
    /CMTT12
    /Cmtt8
    /CMTT8
    /Cmtt9
    /CMTT9
    /Cmu10
    /CMU10
    /Cmvtt10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Dcb10
    /Dcbx10
    /Dcbxsl10
    /Dcbxti10
    /Dccsc10
    /Dcitt10
    /Dcr10
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /DoulosSIL
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KristenITC-Regular
    /KrutiDev040Bold
    /KrutiDev040BoldItalic
    /KrutiDev040Condensed
    /KrutiDev040Italic
    /KrutiDev040Thin
    /KrutiDev040Wide
    /KrutiDev060
    /KrutiDev060Bold
    /KrutiDev060BoldItalic
    /KrutiDev060Condensed
    /KrutiDev060Italic
    /KrutiDev060Thin
    /KrutiDev060Wide
    /KrutiDev070
    /KrutiDev070Condensed
    /KrutiDev070Italic
    /KrutiDev070Thin
    /KrutiDev070Wide
    /KrutiDev080
    /KrutiDev080Condensed
    /KrutiDev080Italic
    /KrutiDev080Wide
    /KrutiDev090
    /KrutiDev090Bold
    /KrutiDev090BoldItalic
    /KrutiDev090Condensed
    /KrutiDev090Italic
    /KrutiDev090Thin
    /KrutiDev090Wide
    /KrutiDev100
    /KrutiDev100Bold
    /KrutiDev100BoldItalic
    /KrutiDev100Condensed
    /KrutiDev100Italic
    /KrutiDev100Thin
    /KrutiDev100Wide
    /KrutiDev120
    /KrutiDev120Condensed
    /KrutiDev120Thin
    /KrutiDev120Wide
    /KrutiDev130
    /KrutiDev130Condensed
    /KrutiDev130Thin
    /KrutiDev130Wide
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MTExtraTiger
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SILDoulosIPA
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /SymbolTiger
    /SymbolTigerExpert
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Tiger
    /TigerExpert
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata pogodnih za pouzdani prikaz i ispis poslovnih dokumenata koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice




