
Человек. Спорт. Медицина  
2018. Т. 18, № 1. С. 95–102 95

Introduction 
There are many analyzes of sport technique 

in sprint running in available scientific and me-
thodical literature. In this sense, the works of  
L. Stoner et al. (1979) [27], M. Gadev (1997; 
1998) [17, 18], A. Slavtchev (2006) [25], M. Coh, 
et al. (2007) [10], M. Bracic (2010) [8], J. Sla-
winski et al. (2012) [26], D. Dimitrov (1988, 
2002, 2004, 2013) [11–14, 16], V. Bachev et al. 
(2014) [5, 6], M. Gadev et al. (2014) [19], M. Ga-
dev (2015) [20], D. Dimitrov, Hr. Stoyanov (2017) 
[15] should be mentioned. It is also necessary to 
enlarge the list with recently published results and 
conclusions of the authors of this paper. Mostly, 
they all deal with the issue of quantitative deter-
mination of partial indicators and, to a lesser 
extent, of integral ones. All of this determined 
the direction and purpose of our research [9]. 

The purpose of this research is to reveal and 
define objective parameters and quantitative cri-
teria to estimate the effectiveness of sport tech-
nique in the implementation of starting accelera-
tion in sprint running. 

Materials and Methods 
One of the main factors of sports achieve-

ments in a 100-meter running is starting accelera-
tion, which is to be tested through a sports and 
pedagogical test and 30-meter running from 
a crouch start position. In the studies of V. Ba-
chev et al. (2014) [5] and M. Gadev et al. (2014) 
[19], a correlation coefficient (r = 0.96) was found 
between the achievements in the tests of 30 m 
and 5 m running from a crouch start. This allows 
us to assert that the research of the third step (5 m 
after the start) provides reliable information in 
terms of the analysis of starting acceleration 
technique in the sprint running. We performed 
time recording with a photoelectric system. Mea-
surements of the reaction forces of the support 
are carried out with the help of a complex in-
strumental system (Fig. 1): a three-dimensional 
tensometric platform (overall dimensions – 
1000/500/200 mm; weight – 90 kg; measuring 
ranges: axis X – 4000 N; axis Y – 1000 N; axis Z – 
4000 N), multi-channel amplifier, cable and tele-
metry connection kit, analog-digital converter, 
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Aim. The aim of this research is to develop objective quantitative criteria to characterize and
assess the leading components of a low start in athletic sprint. Materials and Methods. The expe-
riment involved 14 athletes of different qualification, age, height and weight. We registered
42 starts at 30 m. maximum sprint.Using original computer-based testing methodology with
a three-dimensional force platform and specialized software, we distinguished 11 strength and
time partials, 8 integral strength impulses and 7 complex indicators, characterizing the third step.
Results. It was found that among the achievements of a 30 m. and 5 m. max sprint from a low
start there is r = 0.96. The Parameter “Effort Time to Maximum Power Value” has a value of
r = 0.83. The integral “Impulse of the force in front support” is equal r = –0.40 and the complex
“Time criteria - K6” equals 0.81. Conclusions. It is found that a significant criterion for the eva-
luation of sport technique is the “Time for the whole process of force impact during the third step
of the start” while the “average strength during the entire supporting phase of the third step after
the start” is notinformative for a micro modeling. For the level of sports performance, the shortest
moment of ejection is positive compared to a depreciation phase. Conclusions set out top-level
benchmarks criteria and models and outline an objective basis for optimizing performance in ath-
letic sprint. 
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The data obtained are statistically processed 
with the help of SPSS 19 and Microsoft Excel 
2010 programs. 

Results 
The results of the variance analysis for par-

tial and integral indicators are summarized in 

Tables 3, 4. Figs. 2, 3 and 4 present actual data 
from tests of 2 high-qualified athletes identified 
for ethical reasons with the initials “A” and “B”. 
Relationships resulting in respective correlation 
coefficients between partial and integral indica-
tors are integrated in Table 5 and Table 6. 

Тable 3
Values of partial indicators characterizing the speed capabilities of athletes at the start 

Index 
Range Minimum Maximum Mean 

Std.  
Deviation

Skewness Kurtosis 
V %

Statistic Statistic Statistic Statistic
Std. 

Error 
Statistic Statistic

Std. 
Error 

Statistic 
Std. 

Error
Fmax1 598,5 488,9 1087,4 699,9 40,2 160,9 1,1 0,6 1,2 1 22,9
Fmax2 493,8 298,2 792 582,5 28,9 115,6 –0,8 0,6 1,7 1 19,8
Fmax3 458,7 537,30 996 695,9 35,3 141,3 1,2 0,6 0,9 1 20,3
t1 0,06 0,01 0,07 0,03 0,003 0,01 1,5 0,6 3,5 1 46,2
t2 0,06 0,03 0,09 0,04 0,003 0,02 1,7 0,6 4 1 35,7
t3 0,09 0,04 0,13 0,07 0,005 0,02 1,9 0,6 4,7 1 30,2
t4 0,06 0,04 0,1 0,07 0,004 0,02 –0,5 0,6 –0,2 1 21,9
t5 0,15 0,09 0,24 0,15 0,008 0,03 1,6 0,6 5,7 1 21,6
Fx1 445 281 726 490,9 32,8 131,5 –0,3 0,6 –0,5 1 26,8
Fx2 450,3 417,5 867 573 30,6 122,5 0,6 0,6 0,6 1 21,4
Fx3 395,2 438,8 834 624,9 24,8 99,6 –0,02 0,6 0,4 1 15,9
Fx4 252,7 325,8 578,6 444,3 20,9 83,9 0,2 0,6 –1,1 1 18,9
Fx5 280,0 342 622 457,9 24,2 96,9 0,6 0,6 –0,8 1 21,2

 
Тable 4

Values of integral indicators characterizing the speed capabilities of athletes at the start 

Index 
Range Minimum Maximum Mean 

Std.  
Deviation

Skewness Kurtosis 
V %

Statistic Statistic Statistic Statistic
Std. 

Error
Statistic Statistic

Std. 
Error 

Statistic 
Std. 

Error
IF1 36,5 5,3 41,8 15,1 2,3 9,2 1,6 0,6 3,9 1,091 61,1
IF2 50,3 10,4 60,7 25,8 3,1 12,5 1,3 0,6 3 1,091 48,5
IF3 62,1 30,1 92,1 43,8 3,9 15,6 2,3 0,6 5,9 1,091 35,5
IF4 34,2 18,7 52,9 33,1 2,8 11,2 0,7 0,6 –0,4 1,091 33,9
IF5 102,8 43,9 146,8 66,3 6 24 2,7 0,6 9,1 1,091 36,2

 
 

 
Fig. 2. Achievements characterizing the speed capabilities of 2 high-qualified athletes 
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Discussion 
The first group of analyzes relates to the 

shown quantitative values of partial indicators  
in Table 3. 

Measured values of force reaction – maxi-
mum force in the amortization phase of ground 
reaction (Fmax1) – are within the range of 488 N  
to 1087.4 N, which can be considered as a wide 
range. There are individual differences in this 
component essential for the technique of sprint 
start component. Differences are also established 
with respect to the quantitative values of two other 
partial force parameters – maximum force at the 
time of the vertical (minimum value Fmax2 – 
298,2 N, maximum value – 792 N) and maximum 
take-off force (minimum value – Fmax3 – 537,3N, 
maximum value – 996 N). 

Comparisons with the data published by  
D. Dimitrov, Hr. Stoyanov [15], A. Mero et al. 
[22] show that these are high values forming 
a model for the comparative analysis in the ath-
letes of different qualification. Objectively, it can 
be argued that force values within 700–900 N 
range in the amortization and take-off phases are 
arguments for a positive evaluation of sport tech-
nique at the start.  

Time intervals for these efforts are also sig-
nificant for the evaluation of sport technique. 
They vary in the range of 0.01 to 0.07 s with re-
spect to the time from the start of action to the 
moment of reaching Fmax1(Т1) and from 0.09 to 
0.24 s for the entire duration of the ground period 
(Т5). Obviously, it can be argued that the speed-
force realization of explosive nature at smaller 
values is more efficient and sport technique is 
better. In other words, lower values lead to the 
improvement of sport performance. The data ob-
tained allow us to assume that the explosive na-
ture of muscle effort at start and starting accelera-
tion may be perceived as an objective criterion for 
technique evaluation at this part of the distance. 

Sports and pedagogical analysis of the data 
shows that the process from a take-off moment 
(Т4) compared to the amortization phase of the 

ground reaction (Т1) is shorter. This is a positive 
evaluation of a sport technique level, which af-
fects directly the achievement of a better sport 
performance. In our research, they range from 
0.04–0.10 s at (Т4) and from 0.01 to 0.07 s at 
(Т1), which reveals a significant reserve to im-
prove the technique of the athletes tested. 

The analyzes of the quantitative values of 
IF1, IF2, IF3, IF4, IF5 summarized in Table 4 
indicate that higher values, respectively speed-
force muscle capacities already realized at the 
start, are also a positive indicator for a better sport 
technique. 

Specifically, IF3 (impulse of take-off force) 
values are 62.1 N/S on average at a range of  
30.1 N/S – 92.1 N/S, IF4 (impulse of force after 
the moment of reaching Fmax2 until the end of  
the entire action) values are 33.1 N/S on average 
at a minimum of 18.7 N/S and a maximum of 
52.9 N/S, and IF5 (impulse of force from the start 
of action to the point of its end, i.e. the moment 
of complete take off of the foot from the tenso-
metricplatform) values are 66.3 N/S on average  
at a range of 43.9 N/S to 146.8 N/S. 

For IF5, the above statement is true only 
when the corresponding values of IF1 – impulse 
of amortization force – and IF3 are high that cha-
racterizes the explosive nature of a muscle power 
realization. In the absence of such a characteristic, 
a high IF5 value is the diametrical evaluation  
of the sport technique. 

On an individual basis, the data of two unin-
tentionally selected competitors from the group 
studied are shown in Fig. 2, 3 and 4. 

Comparative evaluations regarding the level 
of their sport and technical performance at starts 
can be respectively – excellent for the competitor 
“A” and low for the competitor “B”. The first 
achieves higher speed abilities with considerably 
lower measured values of partial force indicators 
at lower periods. It can be argued that his/her 
sport technique is undoubtedly better as he/she 
manages to realize his/her force potential at 
a shorter time interval in adequately more effec-

Тable 6
Correlation analysis – partial indicators to integrated indicators 

Index Fmax1 Fmax2 Fmax3 T1 T2 T3 T4 T5 Fx1 Fx2 Fx3 Fx4 Fx5 

IF1 0,076 0,225 –0,274 0,923 0,925 0,482 –0,198 0,186 0,547 0,300 0,083 –0,044 0,289 

IF2 0,432 0,422 –0,187 0,786 0,942 0,431 –0,456 0,075 0,421 0,630 0,361 0,045 0,440 

IF3 0,121 0,140 0,081 0,291 0,458 0,916 0,208 0,773 0,320 0,340 0,369 0,388 0,525 

IF4 –0,174 0,196 0,661 –0,178 –0,341 0,302 0,785 0,627 –0,270 –0,214 0,319 0,679 0,151 

IF5 0,055 0,116 0,020 0,131 0,220 0,801 0,447 0,791 0,357 0,307 0,329 0,363 0,664 
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tive technique in terms of physical capacity that 
characterizes the starting acceleration. 

The recommendation for the competitor “B” 
is to include a targeted training for a sport tech-
nique improvement in the training process. 

The analyzes of correlation coefficients in 
Table 5 and Table 6 also form indicators for the 
sport technique evaluation. The following indica-
tors received a positive and correspondingly high 
evaluation: integrated force increases the maxi-
mum force in the amortization phase and at the 
time of the vertical (Fmax1) (r = 0,678); mean force 
at the time of the vertical (r = 0,870); mean take-
off force (r = 0,760); mean force from the begin-
ning to the end of the third step0,566. In the same 
direction are the significant values of the correla-
tion coefficients between Fmax1  and the time after 
reaching the maximum vertical force (r = –0,503) 
and the time to complete the entire third step  
(r = –0,347). 

The established facts are complemented by 
the results of our above-cited studies, where the 
partial conclusion is that the mean force during 
the entire ground phase of third step after the start – 
Fx5 – is an indicator that cannot be taken into 
account in the micro modeling of sport technique 
only with quantitative value. As already men-
tioned, not the high value of force impacts but 
their explosive character at the start is of primary 
importance. 

The analyzes of correlation coefficients in 
Table 6 confirm and complement the conclusions 
made. In this sense, a high correlation value  
(r = 0.925) between the IF1 – impulse of amorti-
zation force – and t2 shows that a decrease in 
a duration of this part will also help to reduce 
values of the impulse of force. In other words,  
the loss of speed in the amortization phase will 
also be reduced. Alternatively, we can claim that 
this is an integral indicator allowing objectivity 
in the evaluation of starting acceleration tech-
nique. 

At the same time, it should be noted that re-
garding a differentiated correlation coefficient  
(r = 0,801) between IF5 and t3 – the time to reach 
the maximum take-off force, it is reasonable to 
assume that there is a high level of consistency 
between the maximum effort and effective period 
for its implementation when executing the starting 
acceleration. 

Conclusion 
1. Our research confirms that the explosive 

nature of muscle effort during the start is an ob-
jective criterion for sport technique evaluation in 

athletic sprint. An increase in integrated power  
of the maximum force in the amortization phase 
and the maximum force at the time of the vertical 
are a positive indicator of their status, as input 
maximum power values for highly qualified male 
sprinters need to be in a quantitative range 700 N – 
900 N.  

2. Partial time indicators that characterize 
a take-off process duration compared to the 
amortization phase are found to be shorter, and it 
is a positive indicator of a sport technique level at 
start-up, which affects directly the achievement 
of a better sport performance. 

3. According to the changes in the integrated 
indicators examined we formed individual eva-
luation criteria for the assessment of a sport tech-
nique level. The evaluation of high impulse values 
of the applied force during the entire duration of 
the third step after the start signal is positive 
only at respectively high values of the impulses 
of amortization and take-off force. The evalua-
tion is diametrical in the absence of such charac-
teristics. 
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АППАРАТНЫЕ ИССЛЕДОВАНИЯ И АНАЛИЗ  
БИОМЕХАНИЧЕСКИХ ПОКАЗАТЕЛЕЙ СТАРТОВОГО УСКОРЕНИЯ 
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Цель данного исследования – разработать объективные количественные критерии ха-
рактеристики и оценки эффективности ведущих компонентов низкого старта в атлетиче-
ском спринте. Материалы и методы. В эксперименте приняли участие 14 спортсменов 
различной квалификации, отличающиеся по возрасту, весу и росту. Было зарегистрирова-
но 42 старта в беге на 30 м. Благодаря использованию оригинальной аппаратной методики 
с трехмерной тензометрической платформой и специализированного программного обес-
печения были установлены 11 силовых и временных показателей, 8 интегральных импуль-
сов силы и 7 комплексных показателей, характеризующие третий шаг после старта. Резуль-
таты. Установлено, что корреляция между достижениями на 30 и 5 м максимального сприн-
та из низкого старта r = 0,96. Параметр «время усилия до достижения максимальной силы» 
равен r = 0,83. Интегральный показатель «импульс силы в передней опоре» соответствует 
значению r = –0,40, а параметр комплексные «временные критерии – K6» равняется r = 0,81. 
Выводы. Нами было установлено, что важным критерием для оценки спортивной техники 
выступает «период воздействия силы во время третьего шага после старта», в то время как 
критерий «средняя мощность в течение всего этапа, сопровождающего третий шаг после 
старта» и «средняя сила на протяжении всего этапа, сопровождающего третий шаг после 
старта» не являются информативными для моделирования на микроуровне. Положитель-
ное влияние на уровень спортивной техники оказывает более короткий момент отталкива-
ния по сравнению с фазой амортизации. В статье были изложены критерии и модели, 
а также представлена объективная основа для улучшения показателей в спринтерском беге. 

Ключевые слова: аппаратные исследования, легкоатлетический спринт, количест-
венные критерии.  

 
 
Бачев Вихрен, профессор, доктор наук, тренерский факультет, кафедра теории спорта, На-

циональная спортивная академия. Ул. Академика Стефана Младенова, 21, 1700, г. София, Болга-
рия. E-mail: batchevv@yahoo.com, ORCID: 0000-0003-0481-2412. 

Гадев Марин, доктор наук, тренерский факультет, кафедра легкой атлетики, Национальная 
спортивная академия. Ул. Академика Стефана Младенова, 21, 1700, г. София, Болгария. E-mail: 
margadev@hotmail.com, ORCID: 0000-0003-1490-5946. 

Грошев Орлин, доцент, доктор наук, Тренерский факультет, кафедра теории спорта, Нацио-
нальная спортивная академия. Ул. Академика Стефана Младенова, 21, 1700, г. София, Болгария. 
E-mail: orlin_groshev@mail.bg, ORCID:0000-0001-7406-2640. 

Йорданов Павел, главный ассистент, доктор наук, тренерский факультет, кафедра теории 
спорта, Национальная спортивная академия. Ул. Академика Стефана Младенова, 21, 1700, 
г. София, Болгария. E-mail: yordanov77@gmail.com, ORCID:0000-0003-0714-7219. 

Златев Боян, доктор наук, тренерский факультет, кафедра теории спорта, Национальная 
спортивная академия. Ул. Академика Стефана Младенова, 21, 1700, г. София, Болгария. E-mail: 
boyanzlatev@abv.bg, ORCID: 0000-0003-3869-5496. 

 

Поступила в редакцию 15 января 2018 г. 
 

ОБРАЗЕЦ ЦИТИРОВАНИЯ  FOR CITATION 

Computer-Aided Research and Analysis of Biome-
chanical Indicators in Starting Acceleration of Sprint 
Running / V. Bachev, M. Gadev, O. Groshev et al. // 
Человек. Спорт. Медицина. – 2018. – Т. 18, № 1. – 
С. 95–102. DOI: 10.14529/hsm180108 

 Bachev V., Gadev M., Groshev O., Yordanov P., 
Zlatev B. Computer-Aided Research and Analysis of Bio-
mechanical Indicators in Starting Acceleration of Sprint 
Running. Human. Sport. Medicine, 2018, vol. 18, no. 1, 
pp. 95–102. DOI: 10.14529/hsm180108 



<<
  /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


