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Aim. The aim of our research was to elaborate and assess the method for the development of
speed as a motor skill applied in the experimental study with the mention that all the methods can
be reunited in the form of the repetition method with four related procedures. Materials and me-
thods. The experimental study took place during the academic year 2016/2017 and was carried
out in groups of students-volunteers from faculties within Lower Danube University of Galati.
The study implied 56 hours for the development and assessment of speed as a motor skill.
Results. The tests used allowed us to assess all the important forms of speed manifestation and
their combinations with other motor skills. The obtained results and statistical calculations de-
monstrated viability and effectiveness of our experimental curriculum. The correlative analysis
highlighted the connections that exist between the different forms of speed manifestation, but also
the differences that occur depending on sex and other characteristics of each analyzed group.
Conclusion. The results obtained allow us to assess objectively the level of speed manifestation
in students, but they are also a wake-up call regarding students’ deficiency in physical training
and anaerobic effort capacity, specific to the intense actions that characterize the development

and manifestation of this skill, which is extremely difficult to improve.
Keywords: PE classes at university, reaction time and repetition speed, motor skills, acce-

leration capacity, intense effort.

Introduction. The training of speed-strength
and speed-endurance combinations are exploited,
due to the better tolerance to intense effort and to
effort that implies endurance, the body better
adapts to them, by improving the alactacid and
lactacid anaerobic energy mechanisms [4, 5, §,
10]. Investigation in the lifestyle of the younger
generation has, in recent years, highlighted
a drastic reduction in physical activity habits and
sedentary lifestyle [1, 9, 15].

The aim of the study is to analyse the index
value of speed as a motor skill for this age cate-
gory and the progress that can be made by taking
into account the fact that speed depends on he-
reditary factors. Most of sport branches that in-
volve speed are very harsh in the selection process
due to the reduced chance of recording spectacular
progress as compared to endurance, flexibility or
muscle strength values [10, 11]. However, signifi-
cant progress may also be recorded in low-trained
groups, as opposed to high-performance athletes,
who have already reached the upper speed limit.
The improvement of speed indices is difficult and
often correlates with progress in the accumula-

tion of strength and superior coordination of
movements / technique improvement [3, 12, 18].

The importance of speed in the manifestation
of motor skills is obvious in rapid reflex move-
ments, in every day sensory stresses or in sports
activities such as explosive jumping, throwing,
kicking, balancing etc. [6, 8, 13, 14].

However, speed often implies high, sub-
maximal and maximal loads. Movements per-
formed with less than 85% of maximum indivi-
dual speed do not result in improvements in this
area due to the fact that fast speed units / white
fast twitch fibres, innervated by large o-motor
neurons that provide explosive movements,
are not used [16, 17, 19, 20].

The methods of speed development — as they
are described in the domain-specific literature,
which we applied in the experimental study —
are systematized in Figure 1, with the mention
that all the methods can be reunited in the form
of the repetition method, with the four related
procedures. Their use was performed selectively
or combined in the proposed training program,
with age-appropriate exercises, which were as
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Fig. 1. Methodology used in the experimental curriculum for speed development

attractive as possible, in order to facilitate greater
effort engagement [2, 15, 20].

Materials and methods

Subjects. Students-volunteers of the above-
mentioned faculties, the group of 240 boys and
the group of 104 girls, participated in the study.
We took into account only those students who
were not absent during the activities and
who were actively involved in all the lessons in
which speed as a motor ability was influenced.
The average age of boys is 22.8 years, the average
age of girls — 22.5 years.

The implementation of the experimental cur-
riculum was done only after the students were
presented with the purpose and duration of the
research, the working methodology and the as-
sessment tests used, and the management of the
higher education institution agreed with this ap-
proach and the use of the equipment.

Procedure. The experimental study was
conducted during physical education classes in

the following faculties: Automation, Computer
Science, Electrical and Electronic Engineering,
Law, Food Science and Engineering, Economics
and Business Administration. All participants
belonged to the first and second years of study.
The implementation of the curriculum aimed at
speed improvement was achieved during two se-
mesters of the academic year 2016/2017, cumu-
lating 28 weeks and 56 hours of physical educa-
tion and a period that included both the initial and
final tests.

Methods. The assessment tests made it pos-
sible to verify the development of several speed
manifestation forms and combinations with other
abilities: speed of reaction, execution, repetition,
acceleration and deceleration, uniform and non-
uniform speed, movement speed, speed combined
with strength, coordination and endurance. The
main tests used are: tapping test, falling baton
test, Edgren speed test, 20-m agility test, Adams
speed test, 50-m sprint test, visual response to
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visual stimuli test, speed test, acceleration test
(30 m + 30 m), determination of the maximum
running speed, 9-3-6-3-9 test, great marathon
test. Tests were performed on dependent samples
between the initial measurement and the final
measurement for each. The data obtained were
analysed with the Paired Student Test and Pear-
son Correlations. All analyses were performed
using SPSS version 23.0.

Results. The analysis and interpretation of
the results of statistical calculation is presented
in tables 1 and 2 below.

Most girls initially obtained high values at
right tapping test, as compared to the results ob-
tained for left tapping test.

Results highlight a higher frequency of
movements for the right hand — predominantly
used in different activities — for both sexes. Inte-
restingly, the differences between the initial and
final testing environments are not significant for
girls but statistically significant for boys.

For falling baton test, girls recorded lower
final average values than the initial ones.
The group of boys recorded small progress
between the initial and final tests. It should be
noticed that this is the only test in which the boys
in the experimental group did not show signifi-
cant progress.

Girls and boys demonstrated enhanced per-
formance in Edgren test. It is worth mentioning
that all students preferred the variant of side
jumps on consecutive lines — which bring only
one point for each successful jump — avoiding
long lateral jumps, which were hard to tackle —
which would have allowed 2 points for each
successful jump.

In agility test, significant progress is regis-
tered for both sexes, which was statistically sig-
nificant.

Adams test is marked by improved results for
both genders, but also by a considerable reduc-
tion in the final test of cases in which the number

Table 1
Significance of the difference between the averages per pair samples
Groups Pair samples
Non-specialised groups
Girls (N = 106) Girls (N = 106)

LT. F.T. . P Sig. LT. F.T. . P Sig.
Tests X+m X+m 2-tailed X+m X+m 2-tailed
Tapping test right / dots| 45.73 £.72 |45.68 +.72| .54 .590 48.12 £ .51 |48.55+ .48| -3.33 001"
Tapping test left / dots | 39.82 + .61 [39.83+.59] —14 | 887 | 42.70+ .49 [42.98 + 45| —2.03 | .043
Falling baton / cm 28.71 +.698 [28.80 + .67| —69 | 487 | 25.02+ .49 [24.78 + 45| 1.57 116
Edgren test / points 10.45+ .24 [10.88 +.24|—4.82] .000™ | 13.92+.15 [14.41+.13] -8.31 | .000™
Agility test / sec 6.79+.05 |6.69+.05[12.35] 0007 | 5.83+.03 |578+.02] 14.36 | .000"
Adams test correct/ | o 15 a9 117,05+ 45|-535| 000" | 18.07+ .36 |18.68+.31| -6.08 | 000"
no. of jumps
Adams testincorrect /| 4 o5 34 | 3844 32| 599 | 000" | 6.16+.23 |480+.19| 13.94 | 000"
no. of jumps
50-m sprint test /sec 9.63+.09 |9.54+.09[12.23| .0007 | 7.43+.03 |7.36+.03| 12.67 | .000"
Visual response
to visual stimuli test/ | 0.36+.00 | 0.36+.00 | —50 | .618 032+.00 |0.33+.00| —2.09 | .037"
S€C
Speed test / sec 21.61+.18 {21.43 +.19[14.66| .000° | 18.06+.10 [17.94+.10| 25.16 | .000
0-30m/sec 581+ .04 | 576+ .04 13.15| 000" | 4.67+20 |462+20]| 1691 | .000™
acceleration test
geos;m m/secrunning | g 400 05 | 542+ .05 1553 000" | 41120 |4.07+.02| 2345 | 000"
Difference 034+.03 |034+.03| 51 | 605 | 0.55+.01 |0.54+.01| 471 | .000"
in acceleration test / sec
Maximum running 5.54+.05 | 5.58+.05-14.92] 000" | 7.34+.04 |7.41=.04|-22.55| .000""
speed / m / sec
9-3-6-3-9 test / sec 10.85 + .08 [10.79 +.08[12.05| .000™ | 9.45+.05 [9.40+.05| 13.38 | .000"
Sefat marathon test/ | o 1812697+ 18[11.96] .000™ | 23.07+.10 |22.89+.09| 23.81 | 000"

Note. * P <0.01, ** P < 0.001.
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of incorrect jumps is higher than the correct ones.
For the rest of the students there is a higher num-
ber of correct jumps. In the final tests, there is
a decrease in the cases in which the number of
incorrect jumps is higher than the correct ones.

In the final tests the improvement registered
in the statistically confirmed results can also be
explained by an adjustment of the coordination
processes, improvement in the accuracy of the
movements and space orientation, as well as in
the speed of repetition and jumping reach. Pro-
gress in the speed of movement ability is repre-
sented by the improved results obtained in 50-m
sprint test for both genders.

Assessing the speed of reaction to visual
stimuli — by means of existing Internet tests —
results in a slight decrease in performance, which
is explained by the fact that the proposed experi-
mental curriculum is based on other types of
physical activities that have nothing to do with
the movement which is specific to the test itself.
The decrease is, however, less important in girls,
which was insignificant. In boys, there is a dif-
ference between environments generating stronger
regression, which was significant. The results of
this test are contradictory and are greatly influ-
enced by the ability to focus on the spot, visual
acuity, familiarity with the test etc.

In speed test, both genders recorded a sig-
nificant improvement in performance. The differ-
ence between girls' averages generates a result of
t = 14.666, corresponding to a limit P = 0.000,
value < 0.001, which was highly significant.
The difference between the boys' averages gene-
rates a result of t = 25.166, corresponding to
a limit P = 0.000, value < 0.001, which was also
highly significant. The differences can be ex-
plained by an improvement in acceleration and
deceleration, in spatial orientation, in dynamic
balance and in the speed of movement under en-
durance conditions.

30-m accelerated running and 30-60-m run-
ning tests both recorded significant progress for
girls and boys. The problem arises with the dif-
ference between the average times recorded on
the two portions, which should have positive
values due to the fact that, under normal condi-
tions, the time obtained for 30-60-m is shorter
and, therefore, better than for the first 30m, when
the student accelerates in order to reach maxi-
mum speed.

There are 16 cases regarding initial tests for
the group of girls —15.09 % of the studied group —

and 2 cases regarding the initial tests for the
group of boys — 0.83 % of the studied group —
which obtained negative values concerning
the difference between the times of two tests, i.e.
poor times on the second portion as compared to
the first, where the student accelerates. The prob-
lem is not improved in final results, where the
situation is maintained for 15 girls and for two
boys, fact which demonstrates that progress in
speed is difficult to achieve. The explanation
would be the inability of the students to maintain
the maximum speed reached at the end of the first
30-m acceleration in the second part of effort,
that is, 30-60-m running, which shows poor ad-
aptation to effort and poor physical condition.
Another aspect highlighted in the tests is that
some students were not able to accelerate too
much on the first 30-m section, and they contin-
ued to accelerate and reached the maximum
speed on the second 30-m section, thus the time
differences between the two portions are reduced.
Another reported problem is that poor running
performance affects performance in speed test.

The maximum running speed, determined on
30-60m portion — where it is possible to reach
the highest speed — has significant increases for
both sexes. The fact that they start training from
low speed manifestation level can explain this
significant progress in speed.

9-3-6-3-9 and great marathon tests also
show superior performance for both sexes.
We should take into consideration the fact that
these two tests mainly require a combination of
speed with other motor skills: strength, agility,
space orientation, dynamic balance etc.

Interpreting the obtained Pearson correlation
coefficients (r), according to Table 2, it should
be taken into account that a series of tests are
atypical, i.e. the low value of results actually
indicates that performance increased and vice
versa.

Conclusions. The experimental study con-
ducted allowed us to perform an objective as-
sessment of the development of different forms
of speed manifestation, for a particular social
category, the students being mostly sedentary or
rarely involved in independent physical activities.
This negative aspect is generated by lifestyle,
work habits, the prevailing intellectual demands
of their specializations, and the lack of awareness
of the negative effects of lack of movement
on their health status and long-term exercise
capacity.
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The implemented experimental curriculum —
throughout the entire academic year — demon-
strates its effectiveness in most tests, with both
groups achieving significant progress, even if
the number of hours allocated weekly is very
low: a 2-hour module for each study group. Im-
proving performance for both sexes should also
take into account the fact that the level of the ini-
tial training was very low, and this aspect facili-
tated the visible improvement of the results.
It must be noted that in the case of tests where
the motor structures are not known or familiar
(right tapping test and left tapping test, falling
baton test, reaction to visual stimulus test),
the differences are not significant for the group
of girls but they are significant for the limit
(P < 0.05) in the case of boys.

The tests used cover almost all forms of
speed manifestation and its combinations with
other abilities: the reaction rate of upper limbs to
visual stimuli, the speed of execution and repeti-
tion speed, acceleration and deceleration capa-
bility, agility, speed in combination with strength,
speed in combination with coordination, speed in
combination with resistance. The speed form,
which wasn’t tested separately, is the reaction
rate of the lower limbs, but its level of manifesta-
tion is a mandatory condition in all tests that in-
volve starting a race at the teacher’s signal.

The methods of the experimental curriculum —
departures and stops using various positions, ac-
celerations and sudden changes in direction,
technical structures used in sports games, carried
out repeatedly and with a high frequency, move-
ment games having different themes, different
types of exercises in the form of contest, various
jumps, throws with different objects etc. — were
specifically planned for the first part of a weekly
physical activity class and no reluctant attitudes
from the groups were reported. However, espe-
cially in the group of girls and, in isolated cases,
in the group of boys, there was a slight maladap-
tation to the short and intense efforts that charac-
terize the development of speed, which was con-
firmed by the reduced acceleration capacity and
especially visible difficulties in maintaining maxi-
mum running speed. This situation is worrying,
especially since the students’ age should coincide
with achieving individual superior results in speed
and with a high capacity effort. Many of the tested
students do not meet the standard times estab-
lished for obtaining mark 5 in the 12" grade in
high school in 50-m sprint test, i.e. 9 seconds for
girls and 8.2 seconds for boys, this being a serious

wake-up call regarding the motor skills of the
young generation.

The calculation of correlation coefficients
highlighted the mutual interdependence and mu-
tual support of the tests used in speed assessment,
although distinct features appear for each group,
some tests that significantly correlate for the girls
are not significantly correlated for the boys and
vice versa. The only possible explanation for
these inconsistencies is related to the particulari-
ties and dynamics of the respective group, since
the same tests applied to the students of the Fac-
ulty of Physical Education and Sport generated
other results regarding the correlation coeffi-
cients. It should be noted, however, that where
correlations are strong, for values of r within
the range (+ 0.5-1), both genders usually regis-
tered significant associations between tests.

It is advisable to continue the investigations
and assess students' motor skills, especially
through tests that highlight the development of
those motor skills that support speed, i.e. muscle /
explosive strength assessment in different seg-
ments of the body and coordination skills.

The present paper is the result of the equal
contribution of all authors.
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PA3BUTUE ®OPM I'IPOFIBVJ'IEHVIVI BbICTPOTbI Y CTYAEHTOB
NOCPEACTBOM 3AHATUN ®DUSUNYECKOMU KYJIbTYPOMU

J1.I. Tanazup', x.[. MokaHy', T.M. UkoHomecky', B. MuHdpecky?

’YHueepcumem «HwxHul QyHal», e. MNanau, PymbiHus
2YHueepcumem TpaHcunbeaHuu 8 bpawose, 2. Bpawos, PyMmbiHusi

Hean. Pa3zpaboTarth W ONEHUTHh METOJMKY Pa3BUTHSI CKOPOCTH KaK MOTOPHOTO Ha-
BBbIKA. I[aHHaH METOAHUKA GBIHa IMpUMCHCHA B 3KCHepHMeHTaHBHOﬁ YaCTH HUCCIICA0OBaHUA
C YYETOM TOTO, YTO BCE MCIOJIH30BAaHHBIE METOIBI MOTYT OBITh OOBEAMHEHHI B (hopMe
METO/Ia TIOBTOPEHUS, COCTOSAIIET0 M3 YEThIPeX CBSI3aHHBIX MpoIleayp. MaTepuajbl u
MeTOAbl. DKCIIEPUMEHTAIBHOE HCCeI0BaHue MPoBoamiIoch B 2016/2017 yue6HOM roay
CpeIy TPYIIIbl CTYACHTOB-TOOPOBOJIBIIEB, OOydaronmxcs B YHuBepcutere «HrokHui
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CnopTuBHasa TpeHUpOBKa

[yHnait», PymbiHusa. Ha pasBuTHe CKOPOCTH Kak JIBUTaTEIbHOTO HABBIKA M HA IOCIIE-
IYIOIIYI0 €r0 OLEHKY B paMKaxX HCCIENOBaHMA BbLAEISUIOCH 56 uyacoB. PesyabTathbl.
[IpruMeHeHue TECTOB MO3BOJMIO HAM OLIEHUTH BCE BayKHbIE (DOPMBI MPOSBICHUS OBICT-
POTBI M UX COYETaHUs C JPYTHMMH JBUTaTEIBHBIMY HaBbIKaMH. [oTydeHHBIE PE3yIbTaThI
U CTaTUCTUYECKHE PAcCUeThl AEMOHCTPUPYIOT >KU3HECTIOCOOHOCTH U 3(PPEeKTUBHOCTH
9KCIEPUMEHTAIBHOIO pacnucaHus. KoppelssnnoHHBIN aHaIn3 NOTYEpKUBAET B3aWMO-
CBSI3H, CYILECTBYIOIINE MEXAY Pa3IMUHBIMU (pOopMaMU MPOSBIECHUS OBICTPOTHI, a TAKXKE
pazanyus, 3aBUCALLUE OT I10JIA YYACTHUKOB U UHIAUBUIYAIbHBIX XapaKTEPUCTUK KAKIOU
rpynmsl. 3akiiioyeHue. Pe3ynbpTaTsl HCClIeIOBaHUS MO3BOJSIOT HAM OOBEKTHBHO Olie-
HUTH IPOSIBIICHNE CKOPOCTHBIX KaueCTB y CTyAE€HTOB. TeM HE MEHee, OHM TaKKe yKasbl-
BalOT Ha TPEBOXHYIO TEHACHIMIO NeQuuuTa (HU3NIECKOW aKTHBHOCTH M aHa’pOOHOM
BBIHOCIIMBOCTH y ydamuxcs. @usnueckasi akTUBHOCTh M aHa3pOOHAst BEIHOCIMBOCTH He-
00X0IMMBI, YTOOBI CIIPABJIATHCS] C MHTEHCUBHBIMHU HArpy3KaMH, B KOTOPBIX MPOSIBIISIOT-
Csl CKOPOCTHBIE KadecTBa. IIpn 3TOM yiydlIeHHE HENOCPEACTBEHHO CKOPOCTHBIX Ka-
YECTB — HEBEPOATHO CIIOXKHAs 3a1a4a.

Knioueswie cnoga: 3anamus gpusuueckou KyIvmypoul 8 yHueepcumeme, 6pems peax-
Yuu u CKOpOCMb NOGMOPEHUS, O8UAMENbHbIE HABLIKU, CNOCOOHOCHb K YCKOPEHUIO, UH-
MEHCUBHbIE YCUTIUA.

Tanarup Jlaypentuy-I'a6pmaiab, PhD, [Ipodeccop, @akynpreT Qu3nmyeckoro BOCIUTAHUS U CIOPTA,
Kagenpa nnauBumyansHbIX BUIOB CIIOpTa M KWHETOTepanuy, YHuBepcuteT «Hmkuuid dyHai». Y. Hom-
HACK?, 47. 800008, r. ["anan, Pymberans. E-mail: gtalaghir@ugal.ro, ORCID: 0000-0002-3133-9192.

Moxany dxopmx Jdanyt, PhD, IIpetogaBatens, @akynbTeT GU3NUSCKOTO BOCIIMTAHUS U CIIOPTA,
Kadenpa uaauBrayanbHBIX BHIOB CIIOPTA U KUHETOTEpanuu, Y HuBepcuteT «Hikanit ynait». Y. Jom-
HsCK?, 47, 800008, 1. "anar, Pymbiaus. E-mail: gmocanu@ugal.ro, ORCID: 0000-0002-4763-4700.

Hxonomecky Teomopa-Muxasna, PhD, Jlonient, @akynsTeT GU3NIECKOTO BOCIIUTAHUS U CIIOPTA,
Kadenpa ciopTiBHBIX Urp U (U3HUUECKOTO BoctuTanus, YHuBepcureT « Hwkauii JlyHaiy». Yii. JJoMHsACK?,
47, r. Ianam, 800008, Pymbraus, E-mail: ticonomescu@ugal.ro, ORCID: 0000-0001-5780-4403.

Munapecky Beponnka, PhD, Crapmmuii npenonaBatens, @akyiapreT (GU3NIECKOTO BOCIIHUTAHUS U
TOPHBEIX BHJIOB CIIOPTa, YHHUBepcuTeT TpaHcmibBanuu B bpamose. bynbsBap Dpoiinop, 29, r. bpamos,
500036, Pymbiaus. E-mail: veronica mindrescu@yahoo.com, ORCID: 0000-0003-0382-6206.

Ilocmynuna ¢ pedaxyuio 20 cenmsaopsa 2018 ..

OBPA3EIl HUTUPOBAHUA FOR CITATION
Development of Speed Manifestation Forms During Talaghir L.G., Mocanu G.D., Iconomescu T.M.,
Physical Education Classes at University / L.G. Talaghir, Mindrescu V. Development of Speed Manifestation Forms
G.D. Mocanu, T.M. Iconomescu, V. Mindrescu // Yemno- During Physical Education Classes at University. Human.
Bek. Crniopt. Memuumna. — 2018. — T. 18, Ne 4. — C. 95-102. Sport. Medicine, 2018, vol. 18, no. 4, pp. 95-102. DOI:
DOI: 10.14529/hsm180414 10.14529/hsm180414
102 Human. Sport. Medicine

2018, vol. 18, no. 4, pp. 95-102




<<
  /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


