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Abstract. Special coefficients and formulas used in powerlifting for determining the strongest
powerlifters, regardless of division into bodyweight categories, require changes from time to time for
more objective assessment of competitive results among all contestants. Lately, Wilks formula is used
for this. However, according to the ratings of the strongest powerlifters calculated using this formula,
representatives of light and heavy bodyweight categories predominantly win.

The purpose of the work is to develop and substantiate a mathematical model that describes the
statistical dependence of the results on the weight of the athlete's body.

The analysis of results in the powerlifting total of powerlifters (520 people) and data about their
bodyweight according to the materials of IPF World Men's Open Championships for the years 2012 to
2016 was carried out. The mathematical and statistical processing of the materials of the study was
conducted and creation of logarithmic regression model based on the least squares method. It is
shown that the relationship between the results of competitions in powerlifting and powerlifters
bodyweight is best described by the log-linear function. Methods of finding the coefficients of this
function are given here. It is proposed to convert powerlifters’ competitive results into conventional
values with the help of logarithmic coefficients, calculated on the basis of data of previous
competitions.

The application of a logarithmic coefficient for calculating relative results in competitions in
powerlifting allows to objectively choose the winners in the overall score.

Key words: powerlifting, logarithmic regression model, logarithmic coefficient formula, overall
score.

Introduction

Methods of determining the physically strongest man are actual for sports. The
distribution of athletes in bodyweight categories never took the issue of determining the
strongest athlete off from the table. Different tables of coefficients to balance the athlete’s
body weight and compare the scores of athletes from all bodyweight categories were always
proposed. In weightlifting, such calculations are made using the formula proposed by Roy

3



ISSN 2076-5886. Bicnux Yepracvkoeo ynieepcumemy. 2017. Ne 1-2

Sinclair (1985).

The same problem exists in powerlifting too. As some studies show, special coefficients
and formulas used in powerlifting to determine the strongest lifters need to be changed from
time to time (Schwartz, 2005, Starodubtsev, 1993; Vanderburgh and Batterham, 1999). At
different times, calculations were made using different methods, and, as a rule, such formulas
were named after the authors: Hoffman, Schwatz, Malone, Glossbrenner, Reshel. Since 1997,
the International Powerlifting Federation (IPF) uses the formula proposed by Robert Wilks.

Recent studies (Kotendzhy, 2012; Kotendzhy and Stetsenko, 2009; Stetsenko, 2010)
show that, according to the ratings of the strongest powerlifters calculated using the Wilks
formula, preference is given to lighter and heavier bodyweight categories, which does not
correspond to the proportionality of representation of medium bodyweight categories that are
the most numerous. Besides, it has been found that powerlifters with lower body weight show
a higher level of relative physical strength compared to other powerlifters (Bal et al., 2010).
What is more, the powerlifting stereotype of mostly heavy men lifting extremely large
amounts of weights is simply wrong. There is a large amount of variation in both age, weight,
and sex (Ball and Weidman, 2016). In addition, other authors argue that there is an uneven
relationship between world records and body weight in various powerlifting exercises
(Dooman and Vanderburgh, 2000).

The medium bodyweight categories, as a rule, comprise a larger number of talented
athletes and are subject to tougher competition. Obviously, the relative level of achievements
of such powerlifters should be higher.

Thus, a more objective assessment of the relative performance in powerlifting and
determining winners in the overall score requires the working out of new methods to obtain
special coefficients.

The working hypothesis of the research is that the development of a mathematical
model of the relationship between absolute results and the athletes’ bodyweight according to
the materials of the world powerlifting championships will allow to objectively determine the
winners in the overall score without distribution in bodyweight categories.

The purpose of the paper is to work out a mathematical model describing the statistical
dependence of the results of powerlifting to suggest special formula for converting
powerlifters’ competitive results into conventional units and comparing them in the overall
score among all competitors.

Methods

Participants. The paper analyzes powerlifters’ competitive results and their bodyweight
based on the materials of the IPF Men’s World Open Powerlifting Championships, which are
available on the IPF official website (http://www.powerlifting-ipf.com/championships/
results.html). In total, 520 lifters, who took part in competitions during the years 2012 to
2016, were taken into account.

Indicators were recorded in three competing powerlifting exercises: squat, bench press
and deadlift. Performance of such exercises was regulated by the IPF rules, controlled by
experts, who were referees.

Statistical Analyses. As a mathematical model describing the dependence of the results
athlete’s weight, a model of logarithmic regression is suggested. Creation of a logarithmic
regression function was made by least squares method. The mathematical and statistical
processing of the research materials was performed using the least-squares method by means
of Microsoft Excel and Maple software packages.

Results

Analysis of the mathematical type of dependence. 1t is convenient to consider the
qualitative picture of the mathematical dependence of the powerlifting total on a powerlifter's
bodyweight using the records in bodyweight categories as an example. The graph of the
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dependence of Men's World Open records in the powerlifting total using special equipment
(as of May 1, 2017) on the powerlifter's bodyweight is shown in Figure 1. The mathematical
dependence can be written in the form of an empirical formula, which includes several
parameters (Demidovich et al., 2010). According to the characteristic shape of the curve, one
can assume that this mathematical dependence has a log-linear form

y(x):a+b-h1(x), (1)
where x is an independent variable that sets the powerlifters’ bodyweight;

a, b are constants that are selected in such a way that the curve (equation 1) passes as
close to the corresponding points as possible.
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Figure 1. Dependence of IPF Men's World Open powerlifting records in the total with the use
of special equipment on the powerlifters' bodyweight

In the graph, the dashed line shows the logarithmic curve, which is created by means of
the least squares method in Microsoft Excel (Carlberg, 2006). The equation of the logarithmic
curve is given as a function of x. It is obvious that this curve is very close to the values of
world records, which are marked by points.

The assumption that the dependence of the results on a powerlifter's bodyweight is log-
linear is well consistent with the data from the reference literature. It is known that the
relationship between an athlete’s muscle strength and his bodyweight is described by the
logarithmic function (Zatsiorskiy, 2009).

It is convenient to use a special coefficient to recalculate the results of competitions in
order to obtain relative values that allow comparing the achievements of athletes of different
bodyweight categories. Hereinafter this recalculation coefficient is called “logarithmic
coefficient”. Multiplication of the result on this coefficient should bring the value that is on
the logarithmic curve, to a certain conventional value that does not depend on the
powerlifter's bodyweight. Proceeding from the mathematical notion of the inverse function
(Spiegel et al., 2013), the described recalculation is possible, when the logarithmic coefficient
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is an inverse function of a log-linear dependence (1). This means that the logarithmic
coefficient must be equal to a fraction, the denominator of which contains a log-linear
dependence (equation 1), and the numerator contains some constant:

c
K, =——,
® g+b-In(x)
where K, is the logarithmic coefficient;

)

c 1s a constant for valuating the logarithmic coefficient.

If the value of the logarithmic coefficient (equation 2), found as a result of processing of
a large number of data of different athletes, is multiplied by the corresponding result of a
particular athlete, then ideally we will obtain a relative value that will not depend on the
powerlifter's bodyweight. The comparison of such values for different athletes allows us to
choose the winner in the overall score.

Finding the logarithmic coefficient of the dependence using the least squares method.
Graphically, the results of the participants of the IPF Men’s World Open Powerlifting
Championships for the years 2012 to 2016 in the total, taking into account powerlifters'
bodyweight, that are shown in Figure 2, consist of 520 points, and have certain features:

1. The graph clearly shows that some results lie much lower than the compact data group,
and therefore fall sharply out of the general dependence. In order for such abnormal data
not to distort the general view of the formula, they must be discarded. The condition for
the discarding of such data can be formulated as follows: “If the result of a powerlifter of
the next weight category is less than the minimum result of the previous weight category,
then this result should be discarded.”

2. On the graph, there are vertical groupings of points, which are hereinafter referred to as
the “candlesticks”. “Candlesticks” are formed at the upper limit of bodyweight categories
as a result of the fact that athletes “adjust” their weight to a corresponding bodyweight
category. To get the functional dependence, the data grouped into “candlesticks” can be
replaced by average values.

3. The logarithmic curve shown on the graph describes well the tendency of increasing the
result, when the powerlifter's bodyweight is increased. This increase is unlimited, but the
increase of the weight results in the deceleration of the increase in the result, which is a
characteristic of a logarithmic dependence. In this case, individual results deviate from the
logarithmic curve by almost 30%, which can be explained by different levels of
powerlifter's special physical fitness.

The logarithmic curve has an equation, found by the method of least squares (Rawlings
et al., 2001) by means of Maple mathematical package (Westermann, 2014):

y =-1006.33314 + 411.44557 - In(x) (3)

Determination of the logarithmic coefficient. To find the logarithmic coefficient in the
form of equation 2 we can use the dependence (equation 3). The coefficients a and b will take
the following value:

a=-1006.33314; b =411.44557. (4)
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Then, we should find the valuation rate c.

The value of the valuation coefficient can be found for various reasons. For example,
the valuation coefficient can be chosen so that the relative result in the powerlifting total
corresponds to a value of 1000 kg. Alternatively, one can accept values that are on the
logarithmic curve for 100% of the result and bring the relative result in the powerlifting total
to a value of 100%. Further, the valuation coefficient was chosen in such a way that relative
results in the powerlifting total could be conveniently compared to the corresponding relative
values obtained with the help of Wilks coefficient in accordance with the IPF Technical Rules
(http://www.powerlifting-ipf.com/fileadmin/ipf/data/rules/technical-rules/english/ IPF_Techni
cal Rules Book 2016 1 .pdf).
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Figure 2. Dependence of the results in the total on the powerlifters’ bodyweight

To find the valuation coefficient by analogy with the Wilks formula in the first
approximation, we will assume that the ¢ = 500 coefficient, that is

o (®) 200 5)

X)= .
—1006.33314 +411.44557 - In(x)

The graphs of both coefficients are shown in Figure 3, which shows that the curves do
not overlap, they have no common points. For the correct comparison of the relative results
obtained with the logarithmic coefficient, with the corresponding results obtained using the
Wilks coefficient, it is necessary to change the value of the numerator in formula (5) so that
the graphs have a common point.

Assume that, so that the Wilks coefficient and the logarithmic coefficient have the same
value for the average bodyweight of lifters, who participated in the IPF Men’s World Open
Powerlifting Championships for the years 2012 to 2016.

The average weight of the participants of the competition is
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x,, = 95.290203. (6)

Now the adjustment coefficient s should be found from the equation

s- Kl (xbp ) = Wz'lks(xw ), (7)
where Wilks(xw) is the Wilks coefficient value for a powerlifter with a bodyweight of
x,, =95.290203 kg.
After performing the calculations we obtain the value of the correction coefficient:

s =1.07909587 . (8)

After substituting the found value into the equation
Klog (X) =S >kl(llog (X), (9)

we obtain a refined formula, which will determine the logarithmic coefficient

539.547934
log( )

X)= . (10)
—1006.33314 +411.44557 - In(x)
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Figure. 3. Dependence of Wilks coefficient (dashed line) and the first approximation of the
logarithmic coefficient (solid line) on powerlifters’ bodyweight

Discussion

Nature of the dependence of competitive results on powerlifters’ bodyweight. 1t is
generally recognized that for persons of approximately the same level of physical fitness, but
of different bodyweight, the absolute muscular strength increases with the increase in
bodyweight, but the relative muscle strength decreases. The decrease in the relative muscle
strength is due to the fact that a powerlifter's bodyweight is proportional to the volume of the
body (the cube of his linear dimensions); and the strength is proportional to the physiological
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section of the muscles (square of linear dimensions). Therefore, the mathematical dependence
of strength on bodyweight in theory should be of a logarithmic nature (Zatsiorskiy, 2009).

Cleather (2006) supports the thought about the nonlinearity of the dependence of the
result on bodyweight. Equations for each powerlifting exercise and broken down by gender
received by him by using regression analysis are of allometric (exponential) nature. At the
same time, Batterham and Keith (1997) suggest applying the allometric function as an
additional tool for scaling the differences in results only, depending on the body size.
Investigating the dependence of the results on powerlifters’ bodyweight, Markovi¢ and
Sekuli¢ (2006) identified gender differences and different values of the power coefficient of
the exponential function for various bodyweight categories. Obviously, the level of
manifestation of maximum muscle strength is influenced, in addition to an athlete’s
anthropometric data, by a number of important functional indicators of different systems of
his body. With relatively identical height-and-weight indicators, powerlifters can demonstrate
different results, both in total and in the same exercises.

Recently, scholars (Bishop et al., 2017; Haleczko, 2014, 2015; Haleczko and Korzewa,
2016), who suggested a new approach to determine winners in the overall score, conduct
researches quite intensively. However, some of the conclusions are generated by them as a
result of data calculations for 20 to 50 cases, which is, in our opinion, insufficient.

Comparison of powerlifters’ relative results obtained by using the Wilks formula and
the logarithmic coefficient formula. The analysis of the distribution of prize-winning places
in the overall score between participants in the IPF Men’s World Open Powerlifting
Championships for the years 2012 to 2016 shows that the best indicator is shown by
representatives of the lightest bodyweight category (up to 59 kg). In all of these
championships (5 cases out of 15, that is 33.3%), namely the representatives of this
bodyweight category were among the prize winners. Besides, in 4 championships out of 5
(80%) they took the Ist place. Representatives of the heaviest bodyweight category (over
120 kg), as well as those of the light bodyweight category, were prize winners in all the
championships. At the same time, representatives of bodyweight categories up to 66, 74, 83
and 93 kg appeared there only once (6.7%). Powerlifters of bodyweight categories of up to
105kg and up to 120kg were never found in such lists, although, according to the
quantitative membership of competitors, namely in the bodyweight category of up to 105 kg,
the highest indicator was recorded — 15.38% of the total number of competitors, and the
bodyweight category of up to 120 kg has the third indicator — 14.38% (Table 1). Such a
discrepancy, in our opinion, allows us to doubt the objectivity of choosing the best
powerlifters in the overall score by using the Wilks formula.

Table 1. Number of participants of the IPF Men’s World Open Powerlifting Championships
for the years 2012 to 2016.

. Total
Weight 2012 | 2013 | 2014 | 2015 | 2016 | participants
Category
number | %
Up to 59 kg 10 701 11 o 12 49| 8.19
Up to 66 kg 13] 10 s| 10| 14 55| 9.20
Up to 74 kg 16| 15| 14] 17| 11 73 | 12.21
Up to 83 kg 20 10] 16| 13| 17 77 | 12.88
Up to 93 kg 20 18] 19 17| 15 90 | 15.05
Up to 105 kg 20 12] 19] 22 19 92 | 15.38
Up to 120 kg 16| 16| 20| 16| 18 86 | 14.38
More than 120 kg 16 18 12 17 13 76 | 12.71
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Figure 4 shows graphs of the Wilks coefficient and the proposed logarithmic coefficient
Klog

Wilks

Wilks coefficient increase significantly with low values of a powerlifters’ bodyweight, which
give preference to powerlifters of light bodyweight categories. The graph of the ratio of the
logarithmic coefficient to the Wilks coefficient allows to better understand differences

between these coefficients.
For average weight of x, =95.77664773 kg, the values of both coefficients are the

. The values of the

and the ratio of the logarithmic coefficient to the Wilks coefficient

same, and for light and heavy bodyweight categories they differ by 10% or more. Moreover,
the more steep decline of the curve of the ratio of coefficients is observed in the range of light
bodyweight categories, to which Wilks coefficient, as it has already been mentioned, gives a
significant advantage.
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Figure 4. Comparison of the values of the logarithmic coefficient Klog and the Wilks
coefficient depending on a powerlifter's bodyweight

Anthropometric characteristics (weight and length of the body, fat layer) and a
powerlifter’s structure can affect his competitive results (Evangelista et al., 2015). In order to
achieve a greater value by using Wilks formula, an athlete needs to have a larger muscle size
(Keogh et al., 2009; Ye et al.,, 2013). However, for sportsmen of heavier bodyweight
categories, the need to reduce body weight to the limits of bodyweight categories is less
relevant, so the relative influence of their muscular component on the competitive result may
be not so strong. The logarithmic coefficient automatically takes into account such a feature,
and as a result, the values of heavyweight athletes’ relative results may deteriorate, which
gives them lower positions in the overall score.

The objectivity of the suggested approach may be approved by comparing the relative
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results calculated with the help of the logarithmic coefficient, with similar results obtained by
using Wilks coefficient. While applying the suggested approach, the results and the
distribution of places in the overall score change significantly with the alignment of
opportunities of different bodyweight categories (Fig. 5). It is seen that when calculating the
relative results with the help of the logarithmic coefficient, the values on the edges, that is, in
light and heavy bodyweight categories, change significantly. It turns out that athletes of those
bodyweight categories that are less numerous do not receive an advantage in the overall score.
For example, according to the results of 2016 Open World Championships, representatives of
bodyweight categories of up to 93, 74 and 120 kg could be among the top three winners.
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Figure 5. Comparison of values of men powerlifting world records in the powerlifting total
with the use of special equipment according to the Wilks coefficient and the logarithmic
coefficient K 1o,

Conclusions

The findings of this study suggest that the Wilks coefficient used in powerlifting for
determining places of competitors in the overall score, regardless of the weight, may not be
considered objective due to unreasonable dominance of representatives of light and heavy
bodyweight categories. The present study provided a novel analysis to convert powerlifters’
competitive results into conventional units using the logarithmic coefficients calculated on the
basis of mathematical and statistical processing of data of previous competitions. This allows
the representatives of the most numerous bodyweight categories to be among the top three in
the overall score. The proposed methods for finding the formula of the logarithmic coefficient
based on mathematical model of logarithmic regression allows to periodically refine this
coefficient on the basis of updated data of competitive results powerlifters.

By using analogous methods, the values of logarithmic coefficients for different
categories of competitions can be determined (by gender and age groups, separate bench press
competitions, competitions with or without the use of special equipment, etc.) as well for
different categories of competitions in weightlifting.

Since authors studied only two indicators (bodyweight and result in the total), our
results may be somewhat biased, and therefore require more extensive research.

The authors thank O. Kopayev and B. Onyshchenko for their statistical advice.

Contflict of interest. The authors state that there is no conflict of interest.
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I'YK Birauiid,

Uepkacbkuii ~ HalioHaNbHWHA  yHiBepcuTeT iMeHi  bormaHa  XMenbHUIBKOTO,  (aKyIbTeT
O0YHCIIIOBAIBHOI TEXHIKH, IHTCICKTYaJbHUX Ta YIPABISIOUMX CHUCTEM, KaHIMAAT TEXHIUHUX HAYK,
noteHT Kadenpu «IIporpamue 3a0e3meueHHs aBTOMAaTH30BaHUX CUCTEM)

CTEHLEHKO AnaroJiii,

Uepkachbkuii HalllOHAIBHUHM YHiBepcHTeT iMeHi borgana XMenpHHUIIBKOTO, HaBYAJIbHO-HAYKOBUH
THCTUTYT BI3UYHOT KYJIBTYpPH, CIIOPTY Ta 3/I0pOB’S, KAHAUJAT HAyK 3 (Pi3MYHOr0 BUXOBAHHSA 1 CIIOPTY,
JOLIEHT KadeIpy CIIOPTUBHUX JUCIUTLIIH

METOJIUKA MATEMATHYHOI OBPOBKH PE3YJIBTATIB Y NABEPJIGTHUHIY JIJISA
BU3HAUYEHHSI HAMKPAIIIUX ATJIETIB 3A 3ATI'AJIbHOIO OIIITHKOIO

Anomauin. Bemyn. Memoio pobomu € po3pobka ma 0OIPYHMYEAHHS MAMEMAMUYHOL MOOeI,
SAKA ONUCYE CMAMUCMUYHY 3ATIeHCHICMb Pe3YIbmamie cnopmemena 8io eazu miid.

Poboua cinomesa docniodcenns nonseac y momy, wo po3podoka mamemamudnoi moodeni
83AEMO38 13KY  MINC AOCONIOMHUMU  Pe3YTbMAMamMy ma 6az20l CHOPMCMEHIB8, GION0GIiOHO 00
mamepianie ueMnioHamie céimy 3 nayepaiQpmuney, 003604ums 00 EKMUBHO BUSHAYANU NEPEMONCYIE Y
3a2anbHOMY 3AIKY 6e3 po3nodiny no 8a206UX KAMe2OpPIsX.

Memoou. Y pobomi ananizyiomscs pe3yibmamu 3Ma2ans nayepiipmepie ma ix maca miia Ha
ocHoel mamepianie Misicnapoonoeo uemnionamy ceimy 3 nayepiighmuney ceped Yon06IKi6, AKi MONCHA
sHaumu Ha ogiyiunomy eeo-caumi IPF (http://www.powerlifting-ipf.com/championships/ results.html).
3acanom Oyno epaxosaro pesyromamu 520 nayepaigpmepis, siki Opanu yuacmo y smazanusx 3 2012 no
2016 poxu.

Y axocmi mamemamuunoi mooeni, KA ONUCYE 3ANEHCHICMb PEe3yIbmamis amiemis 6io ix eazu,
NPONOHYEMbCSE MOOEb No2apudmiunoi pezpecii. Busnauenns @yuxyii rocapugmiunoi peepecii 6y10
3p0OAEHO  MemoooM Hatmenwux Keadpamie. Mamemamuuna ma cmamucmuyHa 0bOpoodKa
O00CTIOHUYbKUX MAMEPIanié NPosooulacs MemoooM HAUMEHWUX K8aopamis 3a 00NoMO2010 NAKemia
npoepam Microsoft Excel ma Maple.

Pesynomamu. Anmponomempuuni xapaxmepucmuxu (8aza i 008dcuHa mina, HCuposuil wap) i
cmpyKmypa miia nayepuigpmepa Modcyms naU8amu Ha 1o2o pe3yibmamu 3maeanns. [l mozo, wjob
docsiemu OIIbUX pe3yabmamie 3a 00nomo2oio opmyau Binkca, cnopmcemenosi nompiono mamu
Oinvwutl posmip m’szie. Ilpome 01 CROPMCMEHI8 V 8ANCKUX B8A208UX KAME20pIsX nompebdba y
SHUICEHHI Macu Mina 00 Mexci 6420801 Kame2opii € MeHu aKmyaibHOi0, MOMY GIOHOCHUL GNIUE iX
M’S130601 CKIAO0B0I HA pe3yibmam 3Mazsanb Modce Oymu He maxkum cuibHum. Jloeapugmiunui
Koeiyichm aemoMamuyHo 6paxosyec maxy ocooaugicmv, i y NIOCYMKY 3HAYEHH GILOHOCHUX
pe3yibmamie CNOPMCMEHI8 Y BadCKill 8a3i MOJICYMb NOSIPULYBAMUCS, WO 0A€ IM HUMNCUI NO3UYii 8
3A2a1bHOMY PAXYHKY.

06 ekmugHicmsb 3anponoHO8aAH020 NIOX0OY Modice OYmMu NiOMEEPOAHCEHOI ULIAXOM NOPIGHSIHHSL
BIOHOCHUX pe3yIbmamis, po3PAX08AHUX 34 OONOMO20I0 02aPUPMIUHO20 Koehiyienma, 3 noOIOHUMU
pe3yibmamamy,  OMpuManumMu  3a  0onomozorw  Koegiyicuma Bimkca. Ilpu  3acmocysammi
3anpPONOHOBAH020 NIOXO0Y Pe3yIbMamu ma po3nooil MiCYb Y 3a2aibHOMY 3AIKY 3HAYHO 3MIHIOIOMbCS
3 GUPIBHIOBAHHSIM MONCIUBOCIEN Y PIZHUX 8A208UX Kame2opisx. AHani3 HasedeHux epapixié nokasye,
wo npu 06YUCIeHHI GIOHOCHUX PE3YIbIMAmMis 3a OONOMO2010 J02APUPMIUHO20 KOePIYIEHMA 3HAYECHHS
Ha Mmedxci, mobmo y N1e2Kux i 8adCKux 6a208UX KaAme2opisix, 3HAYHO 3MIHIOIOmMbCs. Y pesynvmami,
CHOpMCMEHU 3 MEHWUX 8a208UX Kamez2opil He Ompumyloms nepesdz y 3d2albHOMY DAXVHKY.
Hanpuxnao, 32iono 3 pesynomamamu Biokpumozo Yemnionamy Csimy 2016 poxy npedcmasnuxu
sazosux kameeopiu 00 93, 74 i 120 ke mooscymv 6ymu ceped mpbox nepemodicyis.
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Cepis «Ilpuxnaona mamemamuxa. Ingpopmamuray

Bucnosku. Peszynomamu yvoeo odocniddicenus ceiowamv, w0 Koeiyienm Binkca, skuil
BUKOPUCTHOBYEMBCSL Y NAYepaipmunzy 01 6USHAYUEHHS MICYb KOHKYPCAHMIE ) 3A2aNbHOMY 347K,
He3aNedNHCHO 8i0 6a2U, He MOdce B8aXNCAMUCH 00 €EKMUSHUM Yepe3 HeoO2pYHMOo8aHe OOMIHYGAHMHS
npeoCcmagHUKi6 lecKux ma 6adiCKUX 8acosux Kameeopiu. [lane 00CHiONCeHHs NpeoCmAaUuio HOGUL
aHAai3 Ol NePemBOPerHts KOHKYPCHUX Pe3yibimamie noyepaipmepie y 00Ky WKamy 3 UKOPUCHAHHAM
J02apuUpMIiYHUX Koe@iyieHmis, po3paAX08anux HA OCHOBI MAMEMAMUYHOT ma cmamucmuyHoi 06pooKu
OdaHux nonepeouix 3macanv. Lle 0036011€ NpeOCMAGHUKAM HAUUUCTEHHIWUX 6A208UX KAMe2opill
nocioamu nepwi Micys Yy 3a2aibHOMY 3aNIKY. 3anpononoeamni Mmemoou HOWYKy —@opmynu
no2apu@miunoeo  Koehiyichma Ha OCHOGL MamemMamu4Hoi Mooeli Jno2apupmiunoi peepecii
00360J15110Mb NEPIOOUUHO YIMOYHIOBAMU Yell KOepIYieHm Ha Niocmasi OHOGIEHUX OAHUX Pe3YIbmamis
3Mazanb nayepaigpmepis.

Buxopucmogytouu  ananociuni  Memoou, MOJCHA —GUSHAYUMU 3HAYEHHS  JI02APUPDPMIYHUX
KoeiyicHmie 01 pi3HUX Kame2opill 3Ma2aHb (3a CMammio ma 6iKOSUMU 2PYRamu, OKpeMi CMeHO06i
npecosi 3Maz2amHHsA, 3MA2AHHA 3 UKOPUCAHHAM abO0 6e3 BUKOPUCMAHHA CheyidaibHo2o 001a0HAHHS
mowjo) y 8axscKill amaemuyi.

Knrouosi cnosa: nayeprichmune, nocapugpmiuna peepecitina mooensb, opmyna 102apu@dmivhoco
Koeiyicnma, 3a2anbHa OYiHKdA.

Ooepoicano pedakyieio 15.02.2017
Ipuiinamo 0o nybnixayii 27.03.2017
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Anomauin. Y pobomi onucano éniue nonepeouvoi 0OpoOKu  300paxceib H4Omupu@dasHo2o
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