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Abstract. This study made it possible to determine the degree of exposure to the body of
wrestlers of various styles of standard metered physical load of strength and speed-strength nature,
namely: the value of muscle tension as a percentage of the athlete’s own body weight, the reaction
of the body (cardiorespiratory system) to the standard load of wrestlers of different weight
categories and qualifications: heart rate, respiratory rate after exercise and the speed of recovery
processes, indicators of physical performance, as well as exists a comparative analysis of the
efforts of the wrestlers of different weight class and qualification in the performance of a standard
metered physical load of specific character. The study made it possible to determine the power and
volume of physical activity when determining the physical performance indicators of wrestlers,
depending on the method of throwing and the method of determining physical performance
indicators for wrestlers of various styles. The results of the study made it possible to establish the
dynamics of the indicators of special endurance of wrestlers of various styles depending on the
weight category and qualifications. And also to reveal the existence of differences, both between the
indicators of the pulse at rest and after performing standard metered physical activity. In the course
of the study, there was determined the duration of the return of heart rate to the initial level after
performing a standard metered load of both non-specific and specific nature in wrestlers of various
styles and the rate of adaptation processes to physical loads of strength and speed-strength nature
occurring in the body of the examined athletes.

Keywords: pulse, physical working capacity, standard metered physical load of the specific
nature, strength and speed-strength endurance, recovery time, motor qualities, physical
performance, pulse sum of recovery processes, weight category, athletic qualifications.

Relevance. In recent years, in the practice When conducting tests with the use of
of world sports, some quantitative tests have specific loads, physiological shifts are
been applied more and more widely, studying determined by work aimed directly at
certain manifestations of the active state of the maintaining the pace, rhythm and speed of
human body directly during muscular work. movements, and the additional work that an
Herewith, it is distinguished between athlete (wrestler) does to overcome external
"maximum" (for example, the definition of the resistance, move his own body weight and
MOC) and "submaximal" tests (Sjostrand T., equipment weight (wrestling dummy). The
1947, K. Lange Andersen, 1971). The latter degree of physiological changes in the
are most acceptable for the current continuous athlete’s body caused by a specific physical
assessment of the physical performance of load depends on the power of the load itself
athletes in the preparatory and competitive and a number of factors such as the
training periods [1, 2, 3]. performance of the cardiorespiratory system,

the level of technical preparedness, the
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athlete’s body weight, and, in some cases, the
weight of sports equipment, etc. [5, 9, 10].

The purpose of the study is to improve
the system of training wrestlers at various
stages of sports training.

This scientific research is based on the
results of a systematic study of indicators of
physical performance of athletes in the
laboratory of the Center for Scientific
Research in the Field of Physical Education
and Sports (CSR FPES) of the State University
of Physical Education and Sports. And, since
2006 - the study of the physical performance
of wrestlers (men and women), which are
specialized in various types of wrestling.
During this period, the authors also carried out
a number of special studies that improved the
methodology  for  determining  physical
performance indicators of representatives of
cyclic and speed-strength  sports and
contributed to the clinical and physiological
substantiation of a number of fundamental
provisions on this issue [8, 13, 14 ].

The objectives of the study. To achieve
this goal, the following tasks were solved:

1. To study the methodology of monitoring
the dynamics of the level of special physical
fitness of wrestlers at various stages of sports
training using specific tests.

2. To determine the metrological features
of motor tasks of a specific nature during the
PWCi7o test, for wrestlers of various styles.

Research methods:

« analysis of scientific and
methodological literature;
» pedagogical observations of the

educational process and the competitive
activity of wrestlers of various styles [8, 12,
14];

« anthropometry (height, weight, length
of the lower extremities);

« pedagogical testing (the amount of
work performed in determining the indicators
of PWCi70 (V. Karpman, Z. Belotserkovsky, I.
Gudkov, 1988), heart rate by intervalometry
method (I. Mruts, V. Uvarov, 1989), the pulse
cost of test tasks and the pulse amount of
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recovery processes (according to L. Brouha,
1964);

* mathematical
processing [16].

The results of the study. An important
advantage of tests using specific loads is that
they make it possible to judge not only about
general, but also about special physical
performance, the efficiency of performing
movements, and also how productively the
capabilities of various body systems are used
in real sports conditions. [4, 5, 8, 12] At the
same time, specific tests have some limitations
related mainly to the standardization of the
methodology for their implementation [4, 9,
12, 14, 15].

In the course of research, there was carried
out an analysis of the motor activity of
wrestlers of various styles during training
sessions and sport competitions, there were
carried out anthropometric measurements of
wrestlers of various specializations and
qualifications, there were determined the
volume and intensity of physical activity and
the degree of its impact on the body of
wrestlers, there were also determined physical
performance indicators of wrestlers during
help step test, bicycle ergometry and using
specific loads - deflection throw (Greco-
Roman wrestling), over the spine (freestyle
wrestling), over the shoulder (judo) and over
the thigh (sambo) [1, 4, 6, 11]. The linear
nature of these relationships allows to
determine physical performance based on an
analysis of the values of the speed of
locomotion and the power of specific physical
loads wusing special equipment (wrestling
dummy). At the same time, the use of linear
extra- or interpolation, taking into account the
results of only two specific loads performed
with moderate intensity and heart rate after
each of these physical loads, makes it possible
to determine in a relatively large linear range
the indicators of physical performance
inherent in this sport (Manolachi V., Mrut I.,
2017).

and statistical data
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Figure 1 shows the heart rate recorded
after a standard step physical exercise -
dummy throws weighing 40 kg with a
frequency of 6 throws (cycles) per minute:
after throws for 1 minute, after throws for 2
minutes (12 cycles), then 3 minutes (18 cycles)
and, finally, after throws during four minutes
(24 cycles). Each cycle includes actions
performed in a strictly defined sequence:

Nr. 34/2 - 2019

and placing it in an upright position, preparing
for a throw (twisting, squatting, etc.) and
throw itself with subsequent fall on the carpet.
In addition, after each of the metered loads, the
duration of heart rate recovery to the initial
level was determined, as well as the dynamics
of heart rate indicators during the recovery
process, on the basis of which the pulse sum of
the recovery processes and the so-called "pulse

standing up a wrestler from a lying position cost" of each of the metered loads were
(after completing a throw), raising a dummy calculated.
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Fig. 1. Heart rate indicators of wrestlers (averaged data) when performing standard stepwise
metered physical load (dummy throws)

To obtain objective and comparable results
during dynamic observations, each test should
be carried out in similar conditions using the
same equipment and with a certain frequency.
This is especially true for women - with strict
regard to the athlete’s personal calendar —
OMC days (ovarian-menstrual cycle) and
orthostatic test indicators, since the highest
physical performance indicators are usually
shown by women in the middle of the OMC
(Kots Y.M., 1986, Manolachi V., 2003).

When dosing loads of strength and speed-
strength nature, it is necessary to implement a
differentiated approach, adequate to the
preparedness of the athlete. For that purpose,
we conducted a study in which an attempt was
made to determine the level of development of
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special endurance of freestyle wrestlers using
standard physical load [4, 5, 6].

The data obtained in the course of the
study made it possible to determine the degree
of influence of a standard physical load of a
strength and speed-strength nature upon the
body, namely: the value of muscle tension as a
percentage of the athlete’s own body weight,
the reaction of the body (cardiorespiratory
system) to the standard load of wrestlers of
various weight category and qualifications:
heart rate at rest and after exercise, the speed
of recovery processes after the standard
metered load is completed - 24 dummy
weighing 40 kg for 4 minutes with a frequency
of 6 throws per minute.
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Figure 2 shows the averaged heart rates of
the wrestlers in the recovery period, which was
recorded every 30 seconds by the
intervalometry method (Uvarov V.A., Mrut
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I.D., 1989) with further recalculation
according to the Brouha method (L. Brouha,
1964).
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Symbols: 1, 2, 3,4 ... .. 15 - serial number of registration of heart rate during the execution of the
standard metered load of a specific nature (1-4) and the recovery period (5-15)

Fig. 2. Dynamics of recovery processes when performing a standard metered load (average data)

The data presented in Table 1 clearly
indicate that when determining the indicators
of physical performance of athletes, the
highest power of the performed load in the
case of using the Harvard step test, which is in
the range - from 1092 kgm / min for athletes in
the weight category up to 57 kg, to 2457 kgm /
min - for wrestlers weighing over 125 kg. This
indicates that this method is very "difficult” for
athletes of all weight categories. Unlike the
Harvard step test, the bicycle ergometric

method (Karpman V.L., Belotserkovsky Z.B.,
Gudkov I.A., 1988) is the most “gentle” for
athletes, in which the power of the dosed loads
is in the range: the first load is only about
30.8% (for lightweights), and the second one -
61.5% (for athletes of the category over 125
kg) of the volume of work performed during
the Harvard step test (Figure 3). At the same
time, repeated physical activity, in its volume,
differs significantly from the first (Figure 4).
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Fig. 3. The volume of metered load (averaged data) when determining indicators of physical
performance of wrestlers of various weight categories and wrestling styles
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Table 1. Power of standard metered physical activity (average data) when determining

PWCi7o indicators of wrestlers of various styles, expressed in kgm/min
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Continuation of Table 1.
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Figure 4 shows the ratio of volumes of
standard metered physical activity when
determining indicators of physical
performance of wrestlers (various styles and
weight categories), which clearly shows a
large difference between the test loads
performed, which manifests itself not only
between different testing methods, but even
when using only one method - veloergometry,
where there is a big difference between the
first and second test loads, and, with an
increase in the weight category of athletes, so
this difference becomes more apparent (in
absolute values).

Nr. 34/2 - 2019

The results of this study are based on data
from a systematic study of indicators of
physical performance of sportsmen in the
Central Research Institute laboratory CSI in
FPES at the SUPES, and, starting since 2015,
studies of the physical performance of women
specializing in the freestyle wrestling, judo
and sambo, This allowed the authors to
perform also a number of special tests that
contributed to improve the methodology for
determining the physical performance of
representatives of high-speed strength sports
and clinical and physiological justification of a
number of fundamental provisions on this
issue (Table 2).
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Symbols: ] - Harvard step test;[] - Step test (V. Karpman et al.),
[1] - Veloergometry; [] - Throws of a dummy; 1,2,3 ... .9 - weight categories.

Fig. 4. The ratio of the volume of dosed physical activity when determining indicators of physical
performance of wrestlers of various styles and weight categories (averaged data)

Indicators of physical performance, in our
opinion, will have a high coefficient of
reliability only if the following conditions are
met:

- the speed of the movements (standing up
of the wrestler, raising and installing the
dummy, the wrestler occupying a comfortable
starting position for the throw and the throw
itself) should be kept relatively constant;

- the duration of each specific load should
always be the same (for testing PWCi7o
indicators - at least 4 minutes, so that the
activity of the cardiovascular system reaches a
steady state, and heart rate reach: at the end of
the 1st load 110 - 130 beats / min, and in the
end of the second - 150 - 160 beats / min with
a mandatory 5-minute break between loads);
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- Testing is preferably carried out at the
same time of the day (preferably during an
evening workout);

- the weight of the dummy must be
standard or correspond to the weight category
of the wrestler.

The data presented in Table 2, clearly
demonstrate the ratio of the power of specific
test loads (dummy throws) used in the study of
indicators of physical performance of wrestlers,
the research methods are highlighted in color
(hatching), corresponding to each of them
separately: Harvard step test - yellow, bicycle
ergometric - green, power loads used in other
methods.
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Table 2. Power ratios (kgm / min) when using a standard metered load of a specific nature (throwing a
dummy weighing 40 kg over the shoulder) and traditional methods for determining physical

performance PWCizo (0n the exam

ple of freestyle wrestlers)

c AV¥EcI;%HRT|Es < 57 57-61 61-65 | 6570 | 70-74 | 74-86 | 8697 | 97-125 | >125
Average weight (X) | 56,3 60,1 64,5 682 | 733 81,7 92,0 112,2 126,1

Throws (cycles)

4 min 1 min 1 2 3 4 5 6 7 8 9
4 1 [ 146 |
6 15 218 224 231 239 246 259 276 307 330
8 2.0 201 299 308 318 328 345 368 409 440
9 2,25

10 2,5

11 2,75

12 3,00

13 3,25

14 3,50

15 3,75 46 561 578 596 615 647 691 767 825
16 4,00 582 08 617 636 656 690 737 818 880
17 4,25 636 655 676 697 733 783 870 935
18 450 [0 5 673 694 716 738 776 829 921 990
19 475 755 779 818 874 971 1045
20 5,00 748 . 821 862 921 1023 1100
21 5,25 810 905 967 1074 1155
22 5,50 800 48 75 | 903 1125 1210
23 5,75 837 D 44| 991 1059 1176 1265
24 6,00 873 898 054 0 1105 1228 1320
25 6,25 909 935 964 994 1279 1375
26 6,50 946 972 1002 1034 1121 1430
27 6,75 982 1010 1041 1073 | 1108 1164 1243 1381 1485
28 7,00 1019 1047 1079 1113 49 1207 1289

29 7,25 1055 1085 1118 1153 | 1190 0

30 7,50 1091 1122 1157 1193 | 1231 1293 1382

31 7,75 1128 1159 1195 1232 | 1272 1336 1428 1586

32 8,00 1164 1197 1234 1272 | 1313 1379 1474 3 37 | 1760
33 8,25 1200 1234 1272 1312 | 1354 1422 1520 1688 1815
34 8,50 1237 1272 1311 1352 | 1395 1465 1566 1734 1870
35 8,75 1273 1309 1349 1301 | 1436 1509 1785 1925
36 9,00 1310 1346 1388 1431 | 1477 1552 1658 1836 1980
37 9,25 1346 1384 1426 1471 | 1518 1505 1704 1887 2035
38 9,50 1382 1421 1465 1511 | 1559 1638 1750 38 090
39 9,75 1419 1459 1503 1550 | 1600 1681 1796 1989 2145
40 10,00 | 1455 1496 1542 1590 | 1641 1724 1842 2040 2200
41 1025 | 1491 1533 1581 1630 | 1682 1767 1888 2001 2255
42 1050 | 1528 1571 1619 1670 | 1723 1810 1934 2142 2310
43 10,75 | 1564 1608 1658 1709 | 1764 1853 1980 2193 2365
44 11,00 1601 1646 1696 1749 | 1805 1896 2026 2044 m
45 1125 | 1637 1683 1735 1789 | 1846 1940 2072 2295 2475

The following designations are used in the table: |:| - Harvard step test; . - Step test (V. Karpman et al.),
- Veloergometry; [ - Throws of a dummy;
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In this table, discrete values equal in power
to the indicators obtained by various standard
step-tests (V. Karpman et al.) are violet, and
with throws, they are red. In accordance with
the picture that appears in the table, it can be
noted that the specific test loads used to
determine physical performance are in the
range between discrete values of the loads
used in the standard step test - from 549 to
2035 kg / min (weight categories 57.1 - 125 kg)
and, in part, in bicycle ergometry from 437 to
691 kgm / min (weight categories - <57 kg),
which indicates that the methodology for
determining the physical performance of
wrestlers using specific loads (dummy throw)
for freestyle wrestlers is quite acceptable and
physiologically justified.

Conclusions. Based on the foregoing, the
following conclusions can be drawn:

1.Throws of a dummy by deflection, over
the back, over the shoulder or thigh, depending
on the style of wrestling, can quite
successfully be used in sports practice as both
a specific test to determine the level of
development of special physical training of
wrestlers at various stages of training, and as a
means of operational control for the
development of a sportsman’s sportswear with
the possibility of making timely adjustments to
the planning of sports training. At the same
time, the data obtained during the testing
process will help coaches and athletes to plan
the means and methods of general and special
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