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In the present work, the functional state and process of
adaptation of the cardiorespiratory system to physical activity
were studied in student-athletes using the PWCiz bicycle
ergometer test. The conducted studies showed that the majority
of athletes in both martial arts (cyclic) and team sports (acyclic)
had an average level of physical performance. It should be noted
that a fairly high percentage of student-athletes at the Azerbaijan
State Academy of Physical Education and Sports (ASAPES) had
an average level of performance. However, a very small number
of students had below-average and high PWCi7 scores. The
results of the study made it possible to assess the anaerobic
performance and adaptive capabilities of athletes as average. The
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ability of the circulatory system to recover was below average.
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INTRODUCTION

The problem of training athletes in a
university environment has always been and
remains relevant. Therefore, determining the
level of special physical fitness and functional
state of student team athletes is a necessary
condition for the effective construction of the
educational and training process at a university
[11]. The study of the functional readiness of
athletes, as well as the timely detection of signs
of overwork and deterioration in health,
becomes most significant and objective if these
characteristics are being measured while
performing standard dosed loads (functional
tests) [6, 7, 8, 11, 12]. The use of these tests at
different periods of the training process provides
valuable information about the dynamics of
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changes in the functional state of athletes [2, 3].
The bicycle ergometer test PWCi179 allows us to
evaluate the aerobic capabilities of the
cardiorespiratory system of the athlete's body.
The main link limiting the physical performance
of an athlete is the cardiovascular system, which
most integrally reflects the functional
capabilities of the body. Adequate physical
activity increases the efficiency of the
functioning of the cardiovascular system;
excessive exercise leads to the development of
physical overstrain of the cardiovascular system
(CVS) [1, 9]. The use of standard dosed loads is
also used during observations at various periods
of the training process, which provides valuable
information about the dynamics of changes in
the functional state of the athlete's body [3]. To
study the physical preparedness of student-
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athletes of ASAPES, a study was carried out on
the functional state of the body and physical
performance according to the absolute indicator
PWCi7o.

METHODS

54 students from ASAPES took part in the
study, five of whom were masters of sports
(MS), and 3 were candidates for masters of
sports (CMS), who had many years of sports and
competitive experience. 28 students had a first
sports class, and the rest (18 students) had a
second sports class. At the time of the study, the
average age of the students was 20.5 years, the
average height was 176 = 1.9 cm, and the
average weight was 70.3 + 3.5 kg.

The essence of the PWCi7o test (from the
English Physical Working Capacity) was as
follows: two loads of different power (M1 and
M2) were performed on a bicycle ergometer,
each lasting 5 min. The break after each load
(rest) was 3 min. The pedals rotated at a speed
of 60 rpm. The power of the 1% (M1) and 2"
(M2) loads were selected according to a special
table compiled by V.L. Karpman [5]. To
conduct research and obtain results on physical
performance, the load is selected in such a way
that several heart rate values were obtained in
the range of 120 to 170 beats/min. The power of
the second load depended on the power and
heart rate of the first load; tables were used to
simplify the calculations. To obtain a reliable
result, the second load should bring the heart
rate to a level of 10-15 beats less than the age
optimum. At the end of each load (in the last
minute), heart rate was measured (HR1 and
HR2, respectively). The physical workability
indicator was calculated using the formula:
PWCi70 = M1+(M2-M1)-(170-HR1)/(HR2-HR1)
HR: and HR2: heart rate after the first and
second loads; M1 and M2: the power of the first
and second loads (kgm/min or W). There are
concepts of relative and absolute indicators of
physical performance. This makes it possible to
conduct a comparative analysis of the level of
physical performance of people of different ages
and genders, as well as with different body
weights. In this case, the relative values of
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PWCi70 per 1 kg of body weight are calculated
(in kgm/min/kg). To do this, the absolute value
of the physical performance indicator obtained
from the formula must be divided by the value
of the body mass indicator (in kg) [11].

Determination of maximum oxygen
consumption (MOC). The MOC indicator
characterizes the largest amount of oxygen
consumed by a person in one minute and is a
measure of aerobic power. One of the indicators
of aerobic (oxygen) power is the maximum
oxygen consumption (MOC), which reflects the
largest amount of oxygen consumed by a person
in a minute. The study of this indicator is
necessary to study the professional preparedness
of student-athletes. In addition, it is also used to
assess the physical fitness of athletes and to
diagnose the functional state of the
cardiorespiratory system. The value of the MOC
can be calculated with an error of no more than
10% using the formula:

MOC = (1.7 X PWCz70 + 1070)/P,
where MOC is oxygen consumption per unit of
body weight (in ml/min/kg); PWCizo - is the
absolute value of physical working capacity in
kgm/min; P - is body weight in kg.

RESULTS AND DISCUSSION

The study of physical (aerobic) working
capacity using the bicycle ergometric test
showed that the PWCi70 absolute indicator of
the studied athletes-students was 1200 kgm/min,
and the relative value was 17.4 and
corresponded to low and high levels. For
athletes specializing in the studied sports, the
indicator of physical working capacity
(PWCi70) was at an average level (bottom lines
in each weight). The spread of individual data
was within a fairly wide range from 740 to 1710
kgm/min and corresponded to low and high
levels. The average level of MOC was 3.79
I/min in all tested subjects. Individual indicators
varied widely from 2.7 to 4.8 I/s.

Our research has shown that the indicator
of physical work capacity according to the
bicycle ergometric test mainly depends on the
activity of the respiratory and cardiovascular
systems and the blood system, which has
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individual characteristics. In people who do not
do sports, the absolute indicator of OMS was
2.5-3.5 I/min, and in athletes, it fluctuates
between 4-6 I/min and more. When converted
to 1 kg of body weight in non-sports people,
OMS was 40-50 ml/min/kg, and in high-level
athletes, it was up to 70-90 ml/min/kg.
However, the absolute indicator of MOC was
higher in a person with a large body weight; the
value of its relative indicator increased with
weight loss.

In addition, a comparative analysis of data
obtained from representatives of single combat
sports, differing in weight categories, was
carried out mainly according to the relative
indicators of PWCi7o and MOC. Thus,
according to the average kgm/min/kg. The
spread of individual data from 740 to 1710
kgm/min was in a fairly wide range between the
values of PWCi7o; the absolute value was 1066
kgm/min, and the relative value was 16.8
kgm/min/kg in representatives engaged in single
combat sports (Table 1).

Table 1. The average of the physical working
capacity indicators of the PWCio bicycle
ergometer test among athletes in martial arts and
gaming sports.

Kind of sport
Indicators Martial Ga_ming
sports kinds
of sports
o | PWCs) 1066 | 1366
e | kgm/min
g | PWCer) 16.8 17.6
S | kgm/min/kg
&S | MOCavs) 3.5 3.9
g | kg I/min
(g) MOCirel) 53.8 54.7
2| ml/min/kg
Heart rate 74 73
at rest
Recovery time, 10-20 10-15
min

The absolute index of OMS was on
average 3.5 I/min, and the relative was 53.8
ml/min/kg. The recovery of the pulse took place
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in the 15" minute of rest. The spread of
individual data for the PWCi7o absolute value
was within 740-1710 kgm/min/kg. In other
words, taking into account the weight of the test
subjects, the analysis of their indicators showed
the following: 6.7% of the studied athletes
showed a high level; the relative values of
PWCi70 were 23.2 and 26.8 kgm/min/kg, OMS
were 70.7 and 74.3 ml/min/kg, respectively.
These athletes had a first sports class and more
than 5 years of training experience. Above-
average indicators were observed in 16.7% of
athletes: PWCi7o (relative) had values from
19.1-23.2 kgm/min/kg and MOC (relative)
59.0-67.0 ml/min/kg. A study of the relative
indicators of the values of PWCi70 and MOC
based on the body weight of each student-athlete
revealed that PWCi70 was 14.1-18.0 kg/min/kg,
and MOC was 48.3-59.3 ml/min/kg. 30.0% of
athletes had values below average: PWCi7o
10.8-14.9 kgm/min/kg and OMS 38.5-49.5
ml/min/kg. It was shown that half of the studied
student-athletes who showed physical working
capacity at average and below average levels
had a low athletic level (second sports class);
almost the same number had a first sports class;
and even one of them was a master of sports.

A study of physical (aerobic) performance
in student-athletes specializing in team sports
revealed that the studied indicators PWCi7o and
MOC had a wide range of values - with an
assessment from high to below average levels.
For highly qualified athletes in team sports, just
like the martial arts athletes we examined, an
appropriate level of performance was identified.
In this group, there were those who, despite
being highly qualified, had low indicators, and
conversely, those with low qualifications had
relatively high PWCi70 and MOC indicators;
however, it should be noted that this discrepancy
was rare and was less pronounced in athletes of
game (acyclic) sports.

The study of the blood oxygen saturation
level Dby the indirect method of photo-
oxyhemometry in both groups of athletes
showed that under resting conditions it was at
the normal level and amounted to 97-100%.
Measurements were carried out on the 4™ finger
of the non-working hand. A decrease in this
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indicator by 5-10% was noted immediately after
performing the test on a bicycle ergometer and
slightly less after the second load—by 3-5%.
These changes were not significant.

Analysis of the data obtained showed that
both among athletes of martial arts (cyclic) and
team sports (acyclic), the level of physical
performance, identified by the indicators of the
PWCi70 bicycle ergometer test, was at an
average level for the majority of subjects. It
should be especially emphasized that a fairly
high percentage of athletes had an average level
of performance. Along with this, a very small
number of subjects had PWCi70 scores below
average or high. For each of the studied athletes,
the level of aerobic performance was calculated
and shown, and their differences are a
consequence of several reasons, including the
presence of genotypic and phenotypic
characteristics in the development of functions
in individuals; aerobic endurance trainability;
athlete qualifications; experience in training
activities; the stage of preparation at which the
athlete was during the period of this study; and
an ineffective system for planning general
physical training [10].

CONCLUSION

Thus, using the PWCa7o bicycle ergometer
test, we assessed the functional state of the
cardiovascular system of student-athletes at the
Academy of Physical Education and Sports. The
research results we obtained allowed us to
evaluate the anaerobic performance and
adaptation capabilities of athletes as average.
The process of restoring the circulatory system
was at a lower-than-average level.
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HCCJIEJOBAHUE ®U3UYECKON PABOTOCIIOCOBHOCTHU CTYJIEHTOB-
CIIOPTCMEHOB C IOMOLIBIO TECTA PWCiro

Pagura Masaxup kbi3el baruposa
Azepbatiodcanckas 2ocyoapcmeennas akademus puzuueckou Kyabmypul u cnopma, baxy, Azepoatioscan

OcHOBHO#l 1Ienpi0 paboThl OBUTO OmpezeNieHHe BIUSHHS CIHOPTHBHBIX (DM3MYECKHUX HArpy30K Ha
pEryIsSTOPHBIC U aJlalTAllHOHHBIC BOBMOXKHOCTH CEPJICUYHO-COCYMCTON CHCTEMBI OpraHu3Ma cTyaeHToB. C
nomomsio Tecta PWCi70 oueHmBanm (yHKIMOHANBHOE COCTOSIHHE CEpACYHO-COCYAMCTON CHCTEMBI
CTYAEHTOB-CIIOPTCMEHOB. [IpoBeeHHbIE MCCIEIOBaHUs TIOKa3aiHd, YTO KaK y CIIOPTCMEHOB €JMHOOOPCTB
(UMKITHYeCcKUX), TaK ¥ UTPOBBIX BHUIIOB CIIOPTA (AUKIMYECKUX) YPOBEHD (DH3MUECKOW PabOTOCTIOCOOHOCTH,
ONpe/IesieMbIid 10 TMOKa3aTeyiaM Besodpromerpudeckoro tecra PWCi70, y OONBIIMHCTBA HCHBITYEMBIX
Haxonwics Ha cpenHeMm ypoBHe. CrenyeT OTMETHTh, YTO JIOCTATOYHO BBICOKHU TNPOLEHT CTYACHTOB-
CIIOPTCMEHOB A3epOaiipKaHCKON rocylapCTBEHHOW akajeMUd (U3MYECKOro BOCIMTAHHS W CHOPTa UMEN
CpelHUH YPOBEHb paboTOCOCOOHOCTH. OJHAKO OYEHbh HEOOJNBIIOE KOJINIESCTBO HCIBITYEMbIX HMEIN HIDKE
cpeanero u Bbicokue Oamnbl PWCi70. Pe3ynbraTsl HcciieioBaHHs IO3BOJUIIM OIICGHUTH aHadpPOOHYIO
paboTOCTIOCOOHOCTh U aJanTalMOHHbIE BO3MOKHOCTH CIIOPTCMEHOB Kak cpegHue. CriocoOHOCTh CHCTEMBI
KpOBOOOpaIIeHHs K BOCCTAHOBJICHHUIO ObIJIa HIDKE CPEITHEH.

KiroueBble cjioBa: (1)I/I3I/I‘ICCKa$[ Harpyska, pa6OTOCHOCO6HOCTb, CEePACHHO-COCyarucCTasd CUCTEMA.

PWCi7 TESTINDON ISTIFADO EDOROK TOLOBI-IDMANCILARIN FiZiKi i$
QABILIYYOTININ OYRONILMOSI

Rafige Mazahir qiz1 Bagirova
Azorbaycan Doviat Badan Tarbiyasi Vo Idman Akademiyasi, Baki, Azarbaycan

Isin asas mogsadi talobolarin organizminin iirok-damar sisteminin tonzimloms vo adaptiv imkanlarina
fiziki yiiklin tosirini miiayyan etmok idi. PWCizo testindon istifado edorok, tolobo-idmangilarin iirok-damar
sisteminin funksional vaziyyati giymatlondirilmisdir. Tadqigatlarin naticalori gostardi ki, hom tokmiibarizlik
(tsiklik), ham do idman oyunlari (asiklik) idmangilarinda PWCi7o veloergometrik testinin gostaricilori ilo
miioyyon edilon fiziki is qabiliyyatinin soviyyasi idmangilarin oksariyyati {igiin orta saviyyads olub. Qeyd
etmok lazimdir ki, Azarbaycan Dovlot Badon Tarbiyasi vo idman Akademiyasmin idmangi talobalarin kifayot
godor yiiksak faizi orta gostaricilora malik olub. Bununla bels, ¢ox az sayda idmangilarin fiziki is qabiliyyati
ortadan asagi vo yiiksok PWCi7 ballarina malik idi. Todqgigatin naticalori idmangilarin anaerob fiziki is
gabiliyyatini vo uygunlagsma imkanlarin1 orta soviyyado giymatlondirmoys imkan verdi. Qan dévram
sisteminin barpa gabiliyyati orta saviyyodon agag idi.

Acar sozlar: fiziki yik, fiziki i qabiliyyati, tirok-damar sistemi.
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