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Information technologies, robotics and mechatronics play an important role in modern
medicine. The article shows that the use of information technology is an essential part of any ac-
tivity of a specialist healthcare. The main goal of the medical technique development is the high
accuracy and quality of service, efficiency of treatment, reducing the risk of harm to human
health. However, despite advances in engineering and technology, health care professionals are
not always aware of them, and engineers do not have full information on the needs of modern
medicine. The article provides an analysis of the normative document that defines the strategy
of the medical science development in the Russian Federation and analyzes the theoretical and
practical background of the information technologies, mechatronics and robotics as a basis of
an interdisciplinary approach in the development of medicine and engineering.

The authors determined the causes of the low interaction between health professionals and
engineers in solving multidisciplinary problems. The main reason is the isolation of specialists
in various fields of knowledge and the lack of a clear strategy for commercialization.

Pedagogical solutions to solve the problem are offered. The authors suggest that the ap-
proaches to the educational process should be changed. This will enable to improve the mutual
understanding of health professionals and engineers in the course of continuing professional
education. The result of training with the involvement of external experts will initiate research in
their field, contributing to the global goal: the advancement of science in general.

Keywords: information technologies, mechatronics, robotics, health care professionals,

continuing professional education.

Introduction

An integral part of any health care profes-
sional is the use of modern high-tech diagnostic
and treatment centers in solving professional prob-
lems. The thousand-year history of the medicine
formation as a science and health care as a branch
of state activity is the cause of a particular rela-
tionship to the achievements in the field of scien-
tific and technical progress. On the one hand, we
see the need as the introduction of advanced in-
formation technology advances in medicine soon
as possible on the other hand there is conser-
vatism and repeated confirmation of the relia-
bility of the results of new methods, tools and
approaches.

In our country in recent years it has been
conducted consistent policy aimed at creating
preconditions for effective and high-quality in-
formation and technical support of the strategic
and operational objectives of social and econom-
ic development of the Russian Federation, and

ultimately the formation and development of the
information society.

Dynamic social development suggests that
the professional activity of the person should not
been predetermined for the entire period of his
career and provides the need for continuing edu-
cation, that is, the process of continuous im-
provement of its competence. Computer science
is not a specialized subject for medical students,
so, unlike professional courses, it is not asso-
ciated with the necessity of deep study. The need
for knowledge of information technology comes
later, when the doctor is faced with practical
problems that must be solved independently.

The authors are directly involved in the prac-
tical development of high technology [5, 7, 8], as
well as in teaching activities aimed at the training
of engineers and health professionals to work
with modern hardware and software systems
more than ten years. Over the years generations
of computer equipment, technology and medical
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devices have been changed several times. This
allowed the authors to observe the dynamics of
health professionals training and specialized engi-
neering in universities and draw conclusions about
the need for the introduction of new organiza-
tional and pedagogical approaches to learning.

Objectives, methodology

and research design

In the 90 years of the last century, information
technology has become an integral part of health
care professionals, medical informatics education
is an indispensable element of the doctor.

At present the development of science means
the mutual process: on the one hand, there is the
sciences derivation, associated with their in-
creasing specialization, on the other hand —
the emergence of new studies is the result of the
mutual penetration or symbiosis of different areas
of knowledge. A striking example is the medical
and technical sciences. Indeed, analysis of the
latest achievements in this field shows the impos-
sibility of an isolated development in these areas,
as only their interaction with each other allows
you to move to a higher level of quality [3].

On the one hand engineering provides the
means to obtain new knowledge in medicine, on
the other hand, they are the subject of research.
The examples include the development of new
architectures of computers and data processing
algorithms (neurocomputers and neuroalgorithm)
and the development of intelligent decision-
making systems, which are based on the prin-
ciples of the brain, creating robotic systems that
simulate biomechanical objects [4, 9] and more.
Thus we conclude that in modern science, no
characteristics of the processes, phenomena of
objects properties can not be studied in isolation,
since it is impossible to draw a clear line between
where one sphere of science ends and the other
science begins.

However today in spite of the great achieve-
ments in the development of innovative medical
facilities and technology, there are serious prob-
lems that are rapidly engage them in scientific
and economic turnover. The problem is that doc-
tors are often unaware of the opportunities that
have become available in recent years developers
of medical and diagnostic equipment, and engi-
neers, in turn, are not always aware of the needs
of physicians. The reason for this paradox is the
isolation of specialists in various fields of know-
ledge, the objective difficulties (financial, organi-
zational) that do not allow them to participate
directly in scientific conferences on subjects of

other sciences, where we discuss promising areas
of this field of knowledge, lack of adequate in-
formation support innovative projects.

The reasons for delays in informing and mu-
tual introduction of technologies is the lack of
interagency planning market-oriented research,
most of which currently maintains a narrow spe-
cialization does not meet the investment attrac-
tiveness, does not contain any analysis of the
prospective market information and the clear
strategy for commercialization. As a result, a lot
of ideas, interesting solutions and original deve-
lopment of mechatronics in the most “critical”
areas of modern science and technology, there is
still no demand for implementation in other
areas, because of these developments informed
only a narrow circle of specialists.

The Strategy of development of medical
science in the Russian Federation for the period
up to 2025 has been approved by the Federal
Government [2]. The aim of the Strategy is the
development of medical science, aimed at the
creation of high-tech innovative products that
provide the basis for the transfer of innovative
technologies in the practical health preservation
and strengthening of health.

The strategy is aimed at implementation of
the state policy in the field of health care, im-
proving the quality and accessibility of health
care to the population of the Russian Federation,
including the development of innovative pro-
ducts, development of critical technologies and
the development of competencies. To achieve
these goals it provides the solution of the exami-
nation system (informed choice) perspective de-
velopment problems and priorities evaluate the
quality and effectiveness of research and the
creation of conditions for sustainable demand for
innovative products and its implementation in
practical health.

Mechatronics and Robotics are the direc-
tions, including the complex of ideas, methods
and tools for creating information-controlled and
programmable mechanical systems with dedi-
cated functions [6]. These are system philosophi-
cal disciplines, form the basis of any automation
objects of human life, and therefore they should
be the subject of study almost all specialties.

Mechatronics is traditionally perceived as
a part of the overall educational process with ro-
botics, which is officially registered in the list of
educational areas. However, more accurately
regarded as mechatronics and robotics self-
discipline, having a common subdomain in the
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form of robotic systems and their components,
using similar principles, methods of design and
research.

To clarify this definition, many scientists
from around the world have developed various
charts that reveal the essence of mechatronics.
One of them (proposed MIREA) is shown in
Figure. This logo demonstrates the interdiscipli-
nary nature of mechatronics. Robotics should be
considered as a wide range of modern technolo-
gies at the junction of the key branches of
science. Speeding up work in this direction is not
a fashion trend, and a recognized need, which is
important for the state and its security, economic
and social spheres [1]. The course will include
robotics in school curricula “technology” with
the new school year. This was announced on
21.11.2014, the “Days of robotics in Sochi” Edu-
cation and Science Minister Dmitry Livanov.
He believes the educational robotics important
area of work, which allows us to develop inter-
disciplinary training and communication compe-
tence of students: mathematics, physics, engi-
neering, design, drawing — all that children use
while designing robots.

Control
Electronics

Mechanical
Systems

The logo of mechatronics

Current educational standards of general
education intended to develop more skills to
learn, not to get the required amount of know-
ledge. Mechatronics and Robotics contribute to
this process better, allowing to transform the
school curriculum of the scholastic and requiring
memorization in the process of active cognitive
activity on the principle of active research.

Changes caused by the development of Robotics
and Mechatronics, will increase the possibility of
engineering and leads to the restoration of the
prestige of engineering specialties that should be
considered when drawing up curricula in univer-
sities and further education of engineers and un-
dergraduate through graduate, postgraduate and
doctoral studies.

Currently robots are playing a great role in
the development of modern medicine. Medicine
is becoming one of the main vectors of introduc-
tion of robots and artificial intelligence. The main
goal of the development of medical robotics is
the high accuracy and quality of service, effi-
ciency of treatment, reducing the risk of harm to
human health. Thus understanding the role of
mechatronics and robotics as an integral compo-
nent of the development of medicine and the role
of medicine in the development of mechatronics
and robotics, we hypothesized that the pedagogi-
cal approach to training doctors and engineers in
related fields should also be based on the interac-
tion of these sciences.

In conducting activities within the training
as health professionals and engineers, there is
a situation in which students and teachers have
become almost equal participants in the educa-
tional process. In the case where the classes are
held at the health professionals, the teacher
is the expert in the field of computer science
and engineering. Where in the real world it can
learn about the needs of modern medicine in
different areas? Only listeners training cycles,
representing different regions and branches of
medicine.

In the case where the training is carried out
by specialists associated with the development of
modern technology, you need an invitation to
biologists and biomechanics, which, in the course
of employment, and themselves learn a great deal
about the current developments in the field of
science and technology.

Consider the pedagogical conditions to im-
plement the process of implementing the identi-
fied requirements.

Discussion of the research outcomes

Above we have assumed that medicine and
computer science decides interconnecting prob-
lems as a whole. Therefore, the teacher of infor-
mation technology, modern medical equipment
and students, health professionals must work to-
gether to build the learning process so as to con-
tribute to each other, each within their competen-
cies and erudition, in search of answers to their

BecTtHuk OYpIY. Cepus «ObpasoBaHue. Negarornvyeckue Hayku». 103

2015.T.7, N2 4. C. 101-106



NMpob6nembl NHXeHepHOro obpasoBaHus

questions and, more important, the emergence of
new issues.

Schematically the learning process can be
represented as a process of learning management
with the mandatory feedback from the students to
the teacher. Vocational training of teachers, and
the presence of intuition developed a tiered lec-
ture material, manuals and control activities pro-
mote competent management of the conversation
and the resulting transformation of heterogeneous
information (facts, ideas, suggestions, examples
of personal and professional experience) in the
high-quality knowledge that can be practiced the
audience immediately after training.

Initiation of discussions on issues related to
health information specific medical institutions,
organizing public process solutions case studies
make the actual occupation, helpful and highly
professional. Random remarks and questions
from the audience, arising during the interview
are often important and interesting for everyone.
Proper management of the educational process
can lead to new knowledge and skills that are
difficult to foresee was impossible.

Conclusion

Summing up the results of study we note that
its relevance is determined by:

—high rates of science and technology de-
velopment;

—the need for training of qualified health
professionals who are ready to work with high-
tech digital equipment and software products

based on ultra-fast technological growth, robotics
and medicine development of biotechnology;

—the need to train qualified engineers and
technicians, possessing knowledge about the
needs of medicine in new therapeutic and diag-
nostic equipment;

—high level requirements and relevance of
these subjects teachers knowledge.

One of the main factors influencing the de-
velopment of innovative medical robotics is
deep awareness of the health and robotics engi-
neers in mutual needs and modern achieve-
ments.

Necessary to attract health professionals to
cycle training engineers and robotics engineers —
at the postgraduate training of doctors. Well-
formed structure of employment will allow the
student to learn about new opportunities to study
science, to promote (through its administrative
and professional opportunities) implementation
in public health practice methods, devices, and
technologies; be competent persons, i.e. not only
possess modern means of transformation and in-
formation technology, but also possess erudition,
which applies these devices and technologies
to resolve any problems arising in practice, in-
cluding in the face of uncertainty and using intel-
ligent and heuristic methods.

The result of training with the involvement
of external experts is to initiate research in their
field, contributing to the global goal: the advan-
cement of science in general.

References

1. Nazarenko K.A., Dubinin E.S., Cherednikov A.A. [The Model of the Robot Simulator Uncondi-
tioned Reflexes Newborn]. BMIK, 2014, no. 5, pp. 692. (in Russ.)

2. Prikaz ot 28.12.2012 Ne 2580-r “Ob utverzhdenii Strategii razvitiya meditsinskoy nauki v Ros-
siyskoy Federatsii na period do 2025 goda” [Order of the Government of the Russian Federation from
28.12.2012 No. 2580-r “On Approval of the Strategy of Development of Medical Science in the Russian
Federation until 2025]. Available at: http://government.ru/docs/7257/ (accessed 30.05.2015).

3. Ovsyanitskaya L.Yu. [Application of Andragogical Approach as a General Scientific Basis for
the Formation of Information Competence of Health Professionals]. Bulletin of the Tomsk State Univer-

sity, 2015, no. 390, pp. 194-201. (in Russ.)

4. Smelyagin A L., Babenko E.V. [Modeling of the Structure of Robots and Manipulators]. Bulletin

of UNN, 2011, no. 4-2, pp. 315-317. (in Russ.)

5. Smirnov Yu.S., Yurasova E.V., Kozina T.A. [Multifunctional Phase Displacement Transducer].
XII Vserossiyskoe soveshchanie po problemam upravieniya VSPU-2014 [XII Russian Meeting on the
Management]. Moscow, 2014, pp. 7171-7182. (in Russ.)

6. Smirnov Yu.S. Elektromekhatronne preobrazovateli [Ectromechatronics Converters]. Chelya-
binsk, South Ural St. Univ. Publ., 2013. 360 p. (in Russ.)

7. Smirnov Yu.S., Katsay D.A., Yurasova E.V., Nikitin [.S. [Improving the Efficiency of Formation
Equivalents of Displacement Components]. Materialy konferentsii “Informatsionnye tekhnologii
v upravienii” (ITU-2014) [Materials of Conference “Information Technologies in Management”].

St. Petersburg, 2014, pp. 710-719. (in Russ.)

104

Bulletin of the South Ural State University. Ser. Education.

Educational Sciences. 2015, vol. 7, no. 4, pp. 101-106



OecsiHuuykas J1.10., FOpacoea E.B. UHghopMayuoHHbIe MexXHO/I02UU, MexampoOHUKa

u po6omomexHuUKa Kak 0CHO8a MexOucyurniuHapHo20 nooxoaa...

8. Smirnov Yu.S., Kozina T.A., Yurasova E.V., Sokolov A.V. [Analog-to-Digital Converters of the
Components of a Displacement with the Use of Microelectronic Sine-Cosine Magnetic Encoders]. Mea-
surement Techniques, 2014, vol. 57, iss. 1, pp. 41-46. (in Russ.) DOI: 10.1007/s11018-014-0404-5

9. Zagorul'ko Yu.A. [Modeling the Robot Managed Voice Signals]. Proceedings of TPU, 2011, no. 5,
pp. 98-102. (in Russ.)

Received 31 August 2015

YOK 378.016:004 + 378.031.4 DOI: 10.14529/ped150414

BBK 4448.4

MHOPOPMALIMOHHBLIE TEXHOJIOI W,
MEXATPOHUKA U POBOTOTEXHUKA

KAK OCHOBA MEXAOUCUUNITNWHAPHOI'O NOAXOOA
B UHXEHEPHOM U MEOAMLIMHCKOM OBPA30OBAHUN

J1.10. OecsiHuykas’', E.B. lOpacoea’

"Ypanbckull coyuanbHO-3KOHOMUYeCKUL uHcmumym (¢bunuar)
Akademuu mpyda u coyuarnbHbIx omHoweHud, 2. YensabuHck,
2lOxHO-Ypansckull 20cydapcmeeHHbill yHusepcumem, 2. YenabuHck

WHdopmanroHHbIE TEXHOIOTHH, MEXaTPOHUKA U POOOTOTEXHHKA B HACTOSINEE BPEMs WI-
paroT BayKHYIO POJIb B PA3BUTUU COBPEMEHHOW MEIMLMHBL B cTaThe IMOKa3aHO, YTO UCIIOJIb30Ba-
HH1E UH)OPMALMOHHBIX TEXHOJIOTHIT ABJIAETCS 0043aTENbHOM COCTABIIAIOMEH ACSTENFHOCTH CIe-
nuanucra noboi cdepsl 3apaBooxpaHeHus. [1oBbleHne KadecTBa 00CTy)KUBAaHUSA U P PEKTHB-
HOCTH JIEUCHMs, YMEHBIICHHE PUCKOB HAHECEHHUs Bpena 3[0pOBBI0 YeNIOBEKa CTAHOBSTCA
TJIaBHOM LIEJIbI0 Pa3BUTHS COBPEMEHHOM MEAMIMHCKOW TeXHUKUA. HecMoTpst Ha JOCTHXKEHUsS B
00J1aCTH MEIUIIUHCKON TEXHUKU M TEXHOJIOTHH, B HACTOSIICE BPEMs CIICIIHATUCTHI 3/JpaBOOXpa-
HEHUsl HE BCETZa MMEIOT JO0CTATOYHYI0 MH(POPMAIHMIO O HHUX, a TEXHHYECKHE CIICHHAIHNCTHI HE
BJIaJCIOT ITOJHBIMU CBEACHUSIMHU O OTPEOHOCTAX COBPEMEHHON MeIUIMHBI. B crarbe npuseneH
aHaIN3 HOPMAaTUBHOTO JIOKYMEHTa, onpesensomero CTpaTeruio pasBUTHA MEAUIIMHCKONH HayKH
B Poccuiickoit denepauny, 1 IpoBEIAEH aHAIU3 TEOPETUUECKUX U MPAKTHUYECKUX MPEANOCHUIOK
paccMOTpeHHsT WH(QOPMAIMOHHBIX TEXHOJIOTHI, MEXaTPOHUKH M POOOTOTEXHHKH KaK OCHOBBI
MEXKIUCLMIUIMHAPHOTO MOAX0AA B Pa3BUTUU MEULIMHBI U HHKCHEPHU.

B pesynbrate Mcciael0BaHUS aBTOpaMH OIPEIENIEHBI NMPUYMHBI BOZHUKHOBEHHUS HU3KOIO
B3aMMOJEHCTBHS BPaYeil U TEXHUYECKUX CIELMAINCTOB IPU PEIIEHUH 33134 U3 MEKIUCLHUILIN-
HapHbIX oOnacrei. J[oka3aHo, YTO OCHOBHOM NMPUYMHON CIOXKUBIIEHCS CUTYalluH SBISIETCS U30-
JIMPOBaHHOCTh CIHELUAIUCTOB Pa3IMYHBIX O0JIACTEH 3HAHMH M OTCYTCTBHE HEOOXOJIUMOTO HH-
(OpPMaIOHHOTO U TMENaroruyeckoro 00ecreYeHus] COBPEMEHHBIX MPOEKTOB. [IpesoxeHs! me-
Jaroru4ecKye MyTH pPEIleHUs] OMHCAHHOTO MapajoKca MyTeM M3MEHEHUs MOAXOJ0B K BEICHHIO
3aHSATHH Ha LUKJIAX HEIPEepbIBHOTO MPO(EeCcCCHOHATBHOTO 00pa3oBaHMs Bpadyedl M JIpyrux crie-
LUAJIMCTOB 37PaBOOXPAHEHHS M WH)XEHEPOB, CHEHUATM3UPYIOMMXCS B 00NAaCTH MEIULUHCKOM
POOOTOTEXHNKH, BEAYIINX K MOBBHIIICHUIO YPOBHA WX B3aUMONOHMMaHHMs. Pesynprarom o0yue-
HUS C NPHUBIICYEHUEM BHENIHMX CIELUAINCTOB SIBIISIETCS HHULMAPOBAHUE HAYUYHBIX HCCIIEIOBA-
HUH B cBOEH 0011aCTH, CIIOCOOCTBYIOMIEH TTI00AIBHON HENH: IPOTPEcCyY HAYKH B IIEJIOM.

Kniouegvie cnosa: ungopmayuonnvie mexnonocuu, mMexampoHuxa, poOOmomexHuka, cne-
yuanucmul 30pagooXpaHenUs, HenpepwvisHoe NPopeccuoHarbHoe obpasosamie.

BectHuk HOYplY. Cepus «O6pa3oBaHue. Negarornyeckne Haykm». 105
2015.T. 7, Ne 4. C. 101-106



NMpob6nembl NHXeHepHOro obpasoBaHus

Jlumepamypa

1. Haszapenxo, K.A. Modenv poboma-cumyismopa 0e3ycio8nvlx pepuekcog HO8OPOINCOeHHO20 /
K.A. Hasapenxo, E.C. /[ybununa, A.A. Yepeonuxos // BMUK. — 2014. —Ne 5. — C. 692.

2. Pacnopsocenue Ilpasumenvcmea P® om 28.12.2012 Ne 2580-p « 06 ymeepacoenuu Cmpamezuu
pazeumusi MeOuyurckou nayku ¢ Poccutickoii @edepayuu na nepuoo 0o 2025 200a». — http://government.
ru/docs/7257/ (0ama obpawenus: 30.05.2015).

3. Oscanuykas, JIIO. [lpumenenue anopazocuiecko2o nooxooa Kax oOWeHayyHOU 0CHO8bL (hopMu-
POBAHUSL UHOPMAYUOHHOU KOMIEMEHMHOCIU CReYUATUCMO8 cucmempl 30pagooxpanenust / JLIO. Oscs-
Huykas // Becmn. Tom. 2oc. yn-ma. — 2015. — Ne 390. — C. 194-201.

4. Cmenseun, A.U. Moodenuposanue cmpykmypol pobomos u manunyasmopog / A.HU. Cumenszun,
E.B. babenko // Becmnuxk HHI'Y. — 2011. — Ne 4-2. — C. 315-317.

5. Cmuprnos, FO.C. Iomughynxyuonanvusiii ghazoewiti npeobpazosamenv nepemewgenus / FO.C. Cuup-
nos, E.B. IOpacosa, T.A. Kosuna // XII Bcepoccutickoe cosewanue no npoonemam ynpaenenus BCITY-2014. —
M.: UI1V um. B.A. Tpanesnuxosa PAH, 2014. — C. 7171-7182.

6. Cmupnos, FO.C. Dnexmpomexampounnwie npeoopazosamenu / FO.C. Cmupnos; noo peo. A.JI. lllec-
maxosa. — Yensounck: Uzoam. yenmp FOYpl'Y, 2013. — 360 c.

7. Ilogviuienue sgppexmugnocmu Gopmuposanus IKGUEANEHMOE COCMABAAIOWUX nepemeujerus /
10.C. Cmupnos, [.A. Kayau, E.B. FOpacosa, U.C. Huxumun // Mamepuanvr konghepenyuu « Ungopma-
yuonuvle mexnonocuu ¢ ynpasienuuy (MTY-2014). — CI16.: OAO «Konyepn « [[HUU « Dnexkmponpubdopy,
2014. - C. 710-719.

8. Analog-to-Digital Converters of the Components of a Displacement with the Use of Microelec-
tronic Sine-Cosine Magnetic Encoders / Yu.S. Smirnov, T.A. Kozina, E.V. Yurasova, A.V. Sokolov //
Measurement Techniques. — 2014. — Vol. 57. — Iss. 1. — P. 41—46.

9. 3acopynvko, FO.A. Modenuposanue poboma, ynpaeisemoco pevedbimu cucnaiamu // Mzeecmus
Thy. —2011. —Ne 5. — C. 98-102.

Oscsanuukas Jlapuca IOpbeBHa, KaHIUIAT TEXHUYECKUX HAYK, OLEHT Kadeapbl MPHUKIATHON
MHQOPMATHKH U MaTEMaTUKH, Y PaJbCKUH COUAIbHO-SKOHOMHYECKHH MHCTUTYT ((puiinan) AkageMuu
TpyJa U CONMANBHBIX OTHOIIEeHUH (T. YensabuHck), larovs@rambler.ru.

IOpacosa Exatepuna BajiepbeBHA, KaHANAAT TEXHUUECKUX HAYK, AOLEHT, AOLEHT Kadeaphl UH-
(hopManMOHHO-U3MEPUTETBHON TeXHHUKH, KOKHO-Y palbCKuii TOCy1apcTBEHHBIH YHUBEpcHUTeT (T. Yers-
OMHCK), iurasovaev(@susu.ac.ru.

Ilocmynuna 6 pedaxyuro 31 aszycma 2015 2.

OBPA3EIl HUTUPOBAHUA FOR CITATION

Ovsyanitskaya, L.Y. Information technologies, mecha- Ovsyanitskaya L.Y., Yurasova E.V. Information
tronics and robotics as a basis of an interdisciplinary ap- Technologies, Mechatronics and Robotics as a Basis of
proach to engineering and medical education / L.Y. Ovsya- an Interdisciplinary Approach to Engineering and Me-
nitskaya, E.V. Yurasova // Bectauk IOYpI'Y. Cepust «O6- dical Education. Bulletin of the South Ural State Uni-
pazoBanue. [leqaroruueckue maykm». — 2015. — T. 7, Ne 4. — versity. Ser. Education. Educational Sciences. 2015,
C. 101-106. DOI: 10.14529/ped150414 vol. 7, no. 4, pp. 101-106. DOI: 10.14529/ped150414
106 Bulletin of the South Ural State University. Ser. Education.

Educational Sciences. 2015, vol. 7, no. 4, pp. 101-106




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


