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Abstract

The aim of the study is to optimize the modern methodology for improving the means and methods of speed-
strength training of highly qualified swimmers. Material. The following research methods were used: theoretical
analysis of scientific and methodical literature; pedagogical testing of strength and speed and power qualities;
anthropometric measurements; determination of functional capabilities of swimmers in water and swimming
technique; mathematical processing of the experimental data. The method of improving the means and methods
of speed-power training of highly qualified swimmers is based on the study of the laws of adaptation of the body
to competitive activity. Based on theoretical analysis of scientific and methodical literature the concept of
methods of increasing speed and power qualities with the use of special equipment in water was developed and
scientifically substantiated. In order to approve the author's method a pedagogical experiment consisting of:
dynamics of speed and power qualities; dynamics of swimmers' functional abilities in water; stability of
swimming technique in different speed modes was organized. Carrying out of the research was carried out in
groups of the highest sports mastery and the youth swimming team of the Republic of Kazakhstan. Results.
Improving speed and power qualities in swimmers of high qualification level was achieved by using in the
preparatory phase 400 m free + 6 to 50 m exercises and 6 series of 75 m + 25 m with flippers; basic phase - 5
series of 125 m + 75 m + 2x25 m using flippers and shoulder blades and final phase - 8 series of 100 m + 50 m
using flippers + shoulder blades. Conclusions. An important factor when using the technique of improving speed
and power qualities is stability of swimming technique. The use of this technique in groups of initial training and
sports improvement may not cause the expected effect and have a negative impact on improvement of swimming
technique.
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Introduction

The relevance of the study is determined by the fact that to date in the Republic of Kazakhstan is an
acute problem in the preparation of highly qualified athletes, able to represent the country on the international
arena with dignity. One of the reasons for this problem is the low qualification potential of the coaching staff,
specializing in the training of highly qualified sports reserve (Venancio, Tacani, & Deliberato, 2012; Kalieva, et
al, 2015; Yerlan, et al., 2020).

Due to the fact that the current process of training of Kazakhstan's highly qualified swimmers is chaotic
and unsystematic due to the lack of a unified training methodology, there is a need to develop a scientifically
justified special modern training methodology to improve sportsmanship (Rouse, & Yakavets, 2014;
Karabassova, 2020; Gussakov, et al., 2021). In the world practice of training highly qualified swimmers, there is
an increasing trend towards a decrease in the volume of swimming and an increase in the level of intensity of
training loads (Davies, et al., 2018; Forte, et al., 2020). This trend is based on the need to improve the speed-
strength training of swimmers, since these qualities play a key role in fulfilling the maximum level of physical
activity lasting up to two minutes (Yapici-Oksuzoglu, 2020; Wirth, et al., 2022).

Both coaches and researchers are working to identify new, more effective methods of training athletes
based on world experience, which would be based on increasing the level of functioning of various body systems.
These actions create the basis for the development of a modern methodology for improving speed-strength
qualities in the preparation of highly qualified swimmers (Rasulovich, 2021; Mykhaliuk, & Horokhovskyi,
2022).

In the scientific and methodological literature on the issue of special speed-strength training in
swimming over the past 30 years, the process of increasing the level of physical qualities is described quite
briefly. In many respects, the analysis of literature data shows that the peculiarity of the methodology for training
swimmers in the countries of the USSR and the GDR was mainly aimed at increasing the level of maximum
oxygen consumption and increasing the volume of swimming in order to hone the swimmer's technical skills
(Sperlich, et al., 2010; Schaal, et al., 2013).
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However, today swimming as a sport of the highest achievements is a cyclic complex of complex
special technical speed-force elements in the aquatic environment. Thus, the problem is to find modern means
and methods of increasing the level of development of speed-force qualities in qualified swimmers (Shtsterova, et
al., 2017; Alrabadi, 2021). The relevance of solving this problem and determined the sides of our research.

The aim of the study is to optimize the modern methodology for improving the means and methods of speed-
strength training of highly qualified swimmers.

Material & methods
Participants
32 qualified swimmers (18 male, 14 female). 16 — 20 years old.
Date and place of research: Kazakhstan, Almaty. From November 2019 to December 2020.
The instrumental study was approved by the Ethics Committees of Kazakh Academy of Sport and Tourism with
accordance the ethical standards of the Helsinki Declaration.
Procedure and research methods

The following research methods were used: theoretical analysis of scientific and methodical literature;
pedagogical testing of strength and speed and power qualities; anthropometric measurements; determination of
functional capabilities of swimmers in water and swimming technique; mathematical processing of the
experimental data.

The method of improving the means and methods of speed-power training of highly qualified swimmers
is based on the study of the laws of adaptation of the body to competitive activity. Based on theoretical analysis
of scientific and methodical literature the concept of methods of increasing speed and power qualities with the
use of special equipment in water was developed and scientifically substantiated. In order to approve the author's
method a pedagogical experiment consisting of: dynamics of speed and power qualities; dynamics of swimmers'
functional abilities in water; stability of swimming technique in different speed modes was organized. Carrying
out of the research was carried out in groups of the highest sports mastery and the youth swimming team of the
Republic of Kazakhstan.

Pedagogical testing of strength and speed and power qualities:

In order to determine the level of general strength qualities on land, a test was conducted on three basic
exercises (bench press, squat with barbell on the back, and pull-up on the bar). In all three exercises three
attempts were performed (80%, 90% of PM and maximum repetition), the speed and rest interval were chosen by
the athletes individually according to their own feeling; the time of the test was not recorded. In each exercise the
weight of the lifted apparatus for one maximum repetition was recorded with the condition of correct technical
execution. Tests for determination of speed-power qualities on land were performed in the gym using the
equipment of the Italian company Powerzer TENDO.

Anthropometric measurements:

Bioelectrical impedance analysis using a Medass ABC 01 bioimpedance analyzer was used to identify
the component composition of the body of swimmers. The body composition analyzer was used to measure
skeletal muscle mass, fat mass, fractions of active muscle mass, total fluid, intracellular fluid and extracellular
fluid.

Determination of functional capabilities of swimmers in water and swimming technique:

For the study we used a hardware-software complex, which includes a dynamic system equipped with
video cameras DJI OSMO, following the athlete on the side of the pool at the moment of the swimming segment.
All the pool parameters were preliminarily marked and calibrated for further processing of the results; a personal
computer adapted for processing the video signal into a digital format was used. After the testing was finished,
the obtained video materials were processed in the computer programs Rein Haljand program and Objectus
Video Analysis program.

These programs allow to trace the dynamics of underwater kinematic indicators, i.e. stroke rate, stroke
length, stroke frequency and angular deviation. Athletes were instructed and prepared for this test. The test
included six swims of 50 meters in the main style with a full rest interval. Each athlete was given an individual
speed for each section, the last two sections the athlete swam at the highest possible intensity level, while the first
through the fourth sections the athlete swam in progression. The test was performed in competition mode, using
starting wetsuits. Beforehand the athletes continued to perform a warm-up set of exercises on land and in water
swimming not more than 1500 m in the same conditions.

Special equipment used in the development of the author's methodology.

The use of various special equipment is widespread in the global swimming community. Every year
more and more companies, both large and small, produce new special simulators. All of them are arranged
according to two main principles: resistance (English - resist) and help (English - assist). Simulators that provide
a certain level of resistance are aimed at complicating the movement of a swimmer in the water, while others are
directed, on the contrary, to help in progress, for example, fins. In the author's methodology, we used simulators
that meet these two principles.
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Figure 1 shows a special sports equipment used in the training process of the author's methodology, with the
development of speed-strength qualities.

Fig 1. Inventory used in the method of increasing speed and strength qualities
(1 - hydraulic brake; 2 - Small shoulder blades for hands; 3 - parachute; 4 - socks)

Hydraulic brake is a sports equipment, which is sports swimming trunks made of mesh material and the
presence of several open pockets in front and behind. The design of this inventory provides additional resistance
when swimming.

Small shoulder blades for hands - sports equipment designed on the principle of classical swimming
blades, but having a small area and located in the area of fingers of the hand. This equipment allows you to
develop a high frequency of rowing movements with little resistance.

A parachute is a sport equipment consisting of a belt, a 1.5 m long rope and a mesh parachute. The belt is
attached to the belt of the athlete and swim sections are performed, the parachute at the other end of the rope
provides additional resistance.

The socks are a special equipment, which are two small mesh bags that are fixed with elastic bands on
the athlete's ankle. The trainer provides additional resistance when performing rowing movements with the legs.

Results
Table 1 shows an example of building an educational and training session, aimed at improving speed
and power qualities in swimmers of high qualification level.

Table 1. Example of building an educational and training session aimed at the development of speed and strength
skills

ETS Contents Rest interval, Level General methodological guidelines
phase sessions sec intensity, % glealgu
400 m free + 400 m — 60% The warm-up is carrled'out at an active pace of 400 m
. 30 without stopping, and with the smallest rest interval you
> 6 to 50 m exercises 50 m - 80% . .
g need to perform the main exercises 6 to 50 m.
g The segments of 75 m are performed as: 25 m dive
& . underwater + 25m on the back with the dolphin leg work
5} + —R0°
& fnigtlﬁsﬂ(i)f Zf;n 2 20 ;2 27 320? while keeping the arms vertical + on the feet of the main
PP ® | way quickly. The sections of 25 m are performed quickly
in coordination with the basic method
The 125 m sections are performed as follows: 50 m
5series of 125 m+ 75 125 m — 70% holding the blades in the palm of the hand at forearm
2 m + 2x25 m using 20 75 m - 800/0 level + 75 m with increasing speed after 25 m Sections
& flippers and shoulder 25 — 900/0 of 75 are performed in full coordination
blades ? Lengths of 25 m are performed: 2 m in coordination fast
+ 5 m swimming on feet fast
The sections of 100 m should be done by crawl on the
= 8 series of 100 m + 50 100 m — 60% chest with counting the number of strokes for 50 m.
k= m using flippers + 30 50 m — 700/0 The sections of 50 m should be done by the basic method
= shoulder blades ® | of swimming, concentrating on technique, trying to swim
the entire distance without breathing
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Thus, the developed author's methodology of improving speed and power qualities of highly qualified
swimmers is based on the use of positive experience of leading countries in swimming in the world arena. It is
built on the principle of periodization of ultra-short competitive swimming segments the aim of which is to
increase the level of competitive performance.

The technique includes four main components, their purpose is an accentuated development or
improvement of certain physical qualities, which influence competitive activity of a swimmer. The suggested
author's technique suggests mainly swimming high-intensity swimming segments, which correspond to
individual characteristics of the competitive distance. In order to ensure the maximum level of intensity it is
necessary to use small sections of distance of 15-25 m.

Discussion

We believe that at this stage of development of swimming in Kazakhstan in the context of sport of the
highest achievements and achievement of maximum results new innovative methods are needed. In sports science
revealed a sufficiently large amount of experimental data, allowing to make a theoretical review and make a
choice among various training tools and methods (Laursen, 2002; Buchheit, 2010; Gussakov, et al., 2021).

In accordance with the purpose of this research work to develop the author's methodology to improve speed and
strength training of highly qualified swimmers, we identified the most promising, modern means and methods
used in the training of highly qualified swimmers.

Periodization of the training process should be characterized as a division of the annual training plan
into smaller and more manageable stages (Arroyo-Toledo, et al., 2013; Gonzalez-Ravé, et al., 2021). This
approach allows you to focus on one or more aspects of physical fitness while supporting the development of
other physical qualities (Nosko, et al., 2019). One of the objectives of the methodology is to increase the level of
physiological capabilities at the peak of competitive form in the planned period. This aspect is demanded in the
training of highly qualified swimmers, because very little literature describes in detail the principles of building
pre-competition programs that aim to achieve the peak of physical capabilities in the competitive periods
(Holliday, 2008; Hatzigeorgiadis, et al., 2014).

One of the fundamental principles that underlies the author's methodology is that when building a
training program, the level of intensity plays a key role, not the total volume of swimming as in the traditional
training methodology (Pugliese, et al., 2015; Szczepan, et al., 2020). That is why the method is based on the
method of using a large number of ultra-short competitive sections, which is described in foreign literature as
Ultra-short race pace. This method implies the use of short sections corresponding to the individual competitive
speed of the swimmer (Nugent, et al., 2019; Williamson, et al., 2020; Ullsperger, 2021). Proceeding from it the
author's method of preparation of swimmers has essential differences from traditional methods of preparation,
which are based on use of mixed interval swimming segments and mainly raise the level of aerobic systems only
(Peake, & Farrell, 2004; Bakayev, V., & Bolotin, A. (2021). The main concept of the technique is to swim a large
number of ultra-short swimming segments at a competitive pace should be combined with sufficiently long rest
intervals, which contributes to the development of both anaerobic and aerobic energy supply systems. It should
be noted that rest intervals should be at least 20 seconds when performing even the shortest swimming segments
(Rodriguez, & Mader, 2011; Hruzevych, et al., 2017).

Aerobic capacity also plays an important role in the training of highly skilled swimmers, which is why it
seems impossible to train even sprinters without the use of aerobic loads. As we said before, our method is based
on the use of short stretches of less than 30 seconds, but also includes aerobic loads (Deminice, et al., 2010;
Czuba, et al., 2017).

The technique of improving speed and power qualities of swimmers is based on swimming segments
using the characteristics of the competitive distance. We recommend this technique to be used in the period of
pre-competition training (Kilding, et al., 2010; Scortenschi, 2019; Pang, 2022).

Increasing the speed and power qualities in swimming is based primarily on the performance of short
sections with a high level of intensity. It is important to note that rest intervals when performing high-intensity
sections should be 1:2, for example, at 30 seconds of work rest should be 60 seconds, etc. Many literature sources
on sports physiology indicate that this interval is sufficient to restore the creatine-phosphate energy supply
mechanism (Counsilman, B., & Counsilman, J., 1991; Gatta, Cortesi, & Di Michele, 2012; Loebbecke, & Mittal,
2012). When drawing up a training program aimed at increasing speed and strength qualities with the use of the
author's methodology, the following principles should be followed:

- swimming of short sprint segments should be performed at the maximum pace of swimming in order to involve
as many fast muscle fibers as possible, which play a key role in high-speed loads (Volkov, 1969);

- it is necessary to use the optimal number of swimming segments, the number of which will allow maintaining
the highest possible rate of movement, the average number of segments of 20 seconds with a maximum rate of
movement should not exceed 16 times;

- when planning swimming segments aimed at the development of speed and strength qualities, it is necessary to
consider sufficiently long (in relation to the work) rest intervals, on average, the duration of rest should be three
times longer than the duration of the work performed;
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Despite the fact that literature describing the principles of sports training indicates the need to use
relatively long rest intervals (Little & Williams, 2007), swimming coaches in their practice neglect this
recommendation and often reduce the rest intervals to a maximum of 1 to 0.5 in relation to the amount of work
and rest.

Conclusions

An important factor when using the technique of improving speed and power qualities is stability of
swimming technique, that is why we recommend to use the technique only for swimmers of high qualification
level. The use of this technique in groups of initial training and sports improvement may not cause the expected
effect and have a negative impact on improvement of swimming technique, because the improvement of
technique occurs mainly at a lower swimming pace.

Acknowledgments. The article was carried out within the framework of the project "Development of
scientifically based proposals to improve technical preparedness and improve psychological and pedagogical
support for the preparation of sports reserves in water sports" (AP09260551) grant funding for scientific and (or)
scientific and technical projects for 2021-2023 of the Ministry of Education and Science of the Republic of
Kazakhstan.

References

Alrabadi, W. (2021). The Effect of Using Stretch Cords to Improve the Strength of Arm Movement in (UTB).
Review of International Geographical Education Online, 11(12).

Arroyo-Toledo, J. J., Clemente, V. J., Gonzalez-Rave, J. M., Ramos Campo, D. J., & Sortwell, A. (2013).
Comparison between traditional and reverse periodization: swimming performance and specific strength
values. International Journal of Swimming Kinetics, 2 (1), 87-96.

Bakayev, V., & Bolotin, A. (2021). Model for training marathon swimmers in fins accounting for energy supply
mechanism of muscle activity. Journal of Human Sport and Exercise, 16(4): S1632-S1638.
DOI:10.14198/jhse.2021.16.Proc4.09.

Buchheit, M. (2010). Performance and physiological responses to repeated-sprint and jump sequences. European
Journal of Applied Physiology, 110(5), 1007-1018. DOI: 10.1007/s00421-010-1587-3

Counsilman, B.E., & Counsilman, J.E. (1991). The residual effects of training. Journal of Swimming Research, 7,
5-12

Czuba, M., Wilk, R., Karpinski, J., Chalimoniuk, M., Zajac, A., & Langfort, J. (2017). Intermittent hypoxic
training improves anaerobic performance in competitive swimmers when implemented into a direct
competition mesocycle. PLoS One, 12(8), €0180380. DOI: 10.1371/journal.pone.0180380.

Davies, R. D., Parent, E. C., Steinback, C. D., & Kennedy, M. D. (2018). The effect of different training loads on
the lung health of competitive youth swimmers. International journal of exercise science, 11(6): 999—-1018.
Deminice, R., Santana Trindade, C., Carvalho Degiovanni, G., Ribeiro Garlip, M., Vannucchi Portari, G.,
Teixeira, M., & Jordao, A. A. (2010). Oxidative stress biomarkers response to high intensity interval training
and relation to performance in competitive swimmers. Journal of sports medicine and physical fitness, 50(3),

356-362.

Forte, L. D., Rodrigues, N. A., Cordeiro, A. V., de Fante, T., Simino, L. A., Torsoni, A. S., ... & Manchado-
Gobatto, F. B. (2020). Periodized versus non-periodized swimming training with equal total training load:
Physiological, molecular and performance adaptations in Wistar rats. Plos one, 15(9), ¢0239876.
DOI:10.1371/journal.pone.0239876.

Gatta, G., Cortesi, M., & Di Michele, R. (2012). Power production of the lower limbs in flutter-kick swimming.
Sports biomechanics, 11(4), 480-491. DOI: 10.1080/14763141.2012.670663.

Gonzalez-Ravé, J. M., Hermosilla, F., Gonzalez-Mohino, F., Casado, A., & Pyne, D. B. (2021). Training
intensity distribution, training volume, and periodization models in elite swimmers: a systematic review.
International Journal of Sports Physiology and Performance, 16(7), 913-926. DOI: 10.1123/ijspp.2020-0906.

Gussakov I., Nurmukhanbetova D., Kulbayev A., Yermakhanova A., Lesbekova R., Potop V. (2021). The impact
of the high level of intensity training process on the performance and recovery of young swimmers at the
national level. Journal of Physical Education and Sport, 21(1), 440 - 443. DOI:10.7752/jpes.2021.01044.

Hatzigeorgiadis, A., Galanis, E., Zourbanos, N., & Theodorakis, Y. (2014). Self-talk and competitive sport
performance. Journal of Applied Sport Psychology, 26(1), 82-95. DOI:10.1080/10413200.2013.790095.

Holliday, B., Burton, D., Sun, G., Hammermeister, J., Naylor, S., & Freigang, D. (2008). Building the better
mental training mousetrap: Is periodization a more systematic approach to promoting performance
excellence?. Journal of Applied Sport Psychology, 20(2), 199-219. DOI:10.1080/10413200701813889.

Hruzevych, 1., Bohuslavska, V., Kropta, R., Galan, Y., Nakonechnyi, 1., & Pityn, M. (2017). The effectiveness of
the endogenous-hypoxic breathing in the physical training of skilled swimmers. Journal of Physical
Education & Sport, 17(3), 1009 -1016. DOI:10.7752/jpes.2017.s3155.

954

JPES ®  www.efsupit.ro



ILYA GUSSAKOV, AKIMOV OLZHAS, DINARA NURMUKHANBETOVA, AMINA YERMAKHANOVA,
KONAKBAYEV BAKYTBEK, NATALYA KEFER

Kalieva, S. A., Arupov, A. A., Abaidullaeva, M. M., & Biyakhmetov, R. I. (2015). Formation of new quality of
preparation of qualified personnel in the Republic of Kazakhstan. International Journal of Innovative
Technologies in Economy, 2 (2), 33-43.

Karabassova, L. (2020). Understanding trilingual education reform in Kazakhstan: Why is it stalled?. Education
in Central Asia: A kaleidoscope of challenges and opportunities, 8, pp. 37-51. DOIL: 10.1007/978-3-030-
50127-3_3

Kilding, A. E., Brown, S., & McConnell, A. K. (2010). Inspiratory muscle training improves 100 and 200 m
swimming performance. European journal of applied physiology, 108, 505-511. DOI: 10.1007/s00421-009-
1228-x.

Laursen, P.B. (2002). The scientific basis for high-intensity interval training: Optimising training programmes
and maximising performance in highly trained endurance athletes. Sports medicine, 32(1), 53-73.
DOI:10.2165/00007256-200232010-00003.

Little, T., & Williams A.G. (2007). Effects of sprint duration and exercise: Rest ratio on repeated sprint
performance and physiological responses in professional soccer players. Journal of Strength and
Conditioning Research, 21(2), 646—648. DOI: 10.1519/R-20125.1.

Loebbecke, A. V., & Mittal, R. (2012). Comparative analysis of thrust production for distinct arm-pull styles in
competitive swimming. Journal of Biomechanical Engineering, 134(7): 074501

Mykhaliuk, Y., & Horokhovskyi, Y. (2022). Effect of the training process of high-class and elite sprint swimmers
of both genders on the state of the autonomic nervous system, central hemodynamics and physical working
capacity.  Physical  rehabilitation — and  recreational  health  technologies, 7(4), 163-170.
DOI:10.15391/prrht.2022-7(4).27.

Nosko, M., Arkhypov, O., Khudolii, O., Filatova, Z., & Yevtushok, M. (2019). Pedagogical Conditions for
Swimming Skills Development in Students of Pedagogical Educational Institutions. Revista Romaneasca
pentru Educatie Multidimensionala, 11(2); 240-255. DOI: https://doi.org/10.18662/rrem/127.

Nugent, F., Comyns, T., Kearney, P., & Warrington, G. (2019). Ultra-short race-pace training (USRPT) In
swimming: current perspectives. Open  Access Journal of Sports Medicine, 133-144.
DOI:10.2147/0AJSM.S180598.

Pang, J. (2022). Influence of high-intensity exercise on physical fitness of swimmers. Revista Brasileira de
Medicina do Esporte, 29. DOI:10.1590/1517-8692202329012022 0491.

Peake, S. J., & Farrell, A. P. (2004). Locomotory behaviour and post-exercise physiology in relation to
swimming speed, gait transition and metabolism in free-swimming smallmouth bass (Micropterus dolomieu).
Journal of Experimental Biology, 207(9), 1563-1575. DOI: 10.1242/jeb.00927.

Pugliese, L., Porcelli, S., Bonato, M., Pavei, G., La Torre, A., Maggioni, M. A, ... & Marzorati, M. (2015).
Effects of manipulating volume and intensity training in masters swimmers. International Journal of Sports
Physiology and Performance, 10(7), 907-912. DOI:10.1123/ijspp.2014-0171.

Rasulovich, R. R. (2021). Distribution of training loads at the stage of competitive preparation for middle
runners. Academicia: an  international —multidisciplinary  research  journal, 11(2), 744-753.
DOI:10.5958/2249-7137.2021.00376.1.

Rodriguez, F. A., & Mader, A. (2011). Energy systems in swimming. World book of swimming: From science to
performance, 225-240.

Rouse, M., & Yakavets, N. (2014). 10 towards inclusive education: Swimming Against the Tide of Educational
Reform. Education reform and internationalisation: The case of school reform in Kazakhstan, 196-216.

Schaal, K., Le Meur, Y., Bieuzen, F., Petit, O., Hellard, P., Toussaint, J. F., & Hausswirth, C. (2013). Effect of
recovery mode on postexercise vagal reactivation in elite synchronized swimmers. Applied physiology,
nutrition, and metabolism, 38(2), 126-133. DOI:10.1139/apnm-2012-0155.

Scortenschi, D. (2019). Development of speed qualities by improving swimming technique elements using
technical means. Stiinta Culturii Fizice, 1(33), 79-82.

Shtsterova, L., Yefremenko, A., Nizevskaya, T., Pugach, Y., Druz, V., Ashanin, V., ... & Miroshnichenko, V.
(2017). Modern methods of increasing working capacity and recovery processes of sports-men in the system
of organization of sports training. Journal of Physical Education and Sport, 17(Suppl 4), 2129 — 2134.
DOI:10.7752/jpes.2017.s4218.

Sperlich, B., Zinner, C., Heilemann, I., Kjendlie, P. L., Holmberg, H. C., & Mester, J. (2010). High-intensity
interval training improves VO 2peak, maximal lactate accumulation, time trial and competition performance
in 9—11-year-old swimmers. European journal of applied physiology, 110, 1029-1036. DOI:10.1007/s00421-
010-1586-4.

Szczepan, S., Danek, N., Michalik, K., Wroblewska, Z., & Zaton, K. (2020). Influence of a six-week swimming
training with added respiratory dead space on respiratory muscle strength and pulmonary function in
recreational swimmers. International Journal of Environmental Research and Public Health, 17(16), 5743.
DOI:10.3390/ijerph17165743.

955

JPES ®  www.efsupit.ro



ILYA GUSSAKOV, AKIMOV OLZHAS, DINARA NURMUKHANBETOVA, AMINA YERMAKHANOVA,
KONAKBAYEV BAKYTBEK, NATALYA KEFER

Ullsperger, T., Liu, D., Yiirekli, B., Matthdus, G., Schade, L., Seyfarth, B., ... & Nolte, S. (2021). Ultra-short
pulsed laser powder bed fusion of Al-Si alloys: Impact of pulse duration and energy in comparison to
continuous wave excitation. Additive Manufacturing, 46, 102085. DOI:10.1016/j.addma.2021.102085.

Venancio, B. O., Tacani, P. M., & Deliberato, P. C. P. (2012). Pain prevalence in swimming athletes of Sdo
Caetano do Sul. Revista Brasileira de Medicina do Esporte, 18, 394-399. DOI:10.1590/S1517-
86922012000600010.

Volkov, N. 1. (1969). Energy Metabolism and Human Work Capacity under Conditions of Intense Muscular
Activity. Cand. Sci.(Biol.) Dissertation.

Williamson, D., McCarthy, E., & Ditroilo, M. (2020). Acute physiological responses to ultra short race-pace
training in competitive swimmers. Journal of Human Kinetics, 75(1), 95-102. DOI:10.2478/hukin-2020-0040.

Wirth, K., Keiner, M., Fuhrmann, S., Nimmerichter, A., & Haff, G. G. (2022). Strength Training in Swimming.
International  journal  of  environmental  research  and  public  health, 1909),  5369.
DOI:10.3390/ijerph19095369.

Yapici-Oksuzoglu, A. (2020). The effects of theraband training on respiratory parameters, upper extremity
muscle strength and swimming performance. Pedagogy of Physical Culture and Sports, 24(6), 316-322.
DOI:10.15561/26649837.2020.0607.

Yerlan, S., losif, A., Bauyrzhan, Z., Dinara, Z., & Mart, A. (2020). Planning efficiency of athletic preparations of
highly qualified volleyball players in annual macro-cycle. Journal of Physical Education and Sport, 20(1),
262-266. DOI:10.7752/jpes.2020.01035.

956

JPES ®  www.efsupit.ro



