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Abstract 
The purpose of the research: to develop a training method for elite swimmers specializing in short distances at 
competition pace and to determine its effectiveness. 
Methods and organization of the research. The study was conducted in the period from January to June 2024, and 
involved elite swimmers from the university team (Volga Region State University of Physical Culture, Sports and 
Tourism), consisted of 10 women and 10 men, including 2 candidates for master of sports and 18 masters of sports. 
The group was divided into experimental and control groups (5 women and 5 men in each). The effectiveness of 
the training method at competition pace was assessed by analyzing the competitive activity of swimmers in the 
experimental and control groups during 9 competitions in the period from January to June 2024. The functional 
condition was determined using the respiratory gas exchange ratio (RER), which was calculated during a simula-
tion test on the Vasa Swim Ergometer biokinetic simulator using the Cortex Meta Lizer 3B spiroergometric system. 
Research results. The experiment has demonstrated improvements in the dynamics of competition results, average 
group growth rates, as well as the respiratory gas exchange ratio (RER) in both groups. Analysis of the Wilcoxon 
criterion between the results of experiment has confirmed the positive dynamics.
Conclusion. The results shown by swimmers in the experimental and control groups demonstrate improvements 
in athletic performance in athletes of both groups, taking into account the specifics of swimmer’s training during 
the described period. The presence of a more even increase in results and higher competitive indicators among 
swimmers of the experimental group gives us the right to assert that the training method at competition pace for 
elite swimmers in short distances can be successfully used in practice.
Keywords: respiratory exchange ratio (RER), elite swimmers, functional training of swimmers, methods in swim-
ming, training at competition pace.
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Аннотация
Цель исследования: разработать методику тренировки на соревновательных скоростях у пловцов высо-
кой квалификации, специализирующихся на коротких дистанциях, и определить ее эффективность. 
Методы и организация исследования. Исследование проходило в период января-июня 2024 г., в нем при-
нимали участие пловцы команды Поволжского университета физической культуры, спорта и туризма 
– 10 девушек и 10 юношей (20 человек), из них 2 кандидата в мастера спорта и 18 мастеров спорта. Груп-
па была разделена на экспериментальную и контрольную, по 10 чел. – 5 девушек и 5 юношей в каждой. 
Оценка эффективности методики тренировки на соревновательных скоростях проводилась при помощи 
анализа соревновательной деятельности пловцов экспериментальной и контрольной групп в течение 9 
соревнований в период с января по июнь 2024 г., функциональное состояние определялось при помо-
щи коэффициента дыхательного газообмена (RER), который вычислялся во время имитационного теста 
на биокинетическом тренажере Vasa Swim Ergometer с использованием спироэргометрической системы 
Сortex Meta Lizer 3B. 
Результаты исследования и их обсуждение. В ходе эксперимента были продемонстрированы улучшения 
в динамике соревновательных результатов, показателях среднегруппового прироста результатов, а так-
же коэффициента дыхательного газообмена (RER) в обеих группах, но с учетом специфики спортивной 
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INTRODUCTION
In swimming, it is necessary to gradually move 
away from large volumes at an average stroke rate. 
High-intensity training includes both aerobic and 
anaerobic energy systems, which contributes to 
the greatest performance in swimming (Lindsay 
J., 2006; Ransome V., 2008). Jan Helgerud et al. 
noted that high-intensity program is the only 
means of  increasing performance in the training 
of  elite athletes (Helgerud. J., 2006).
Over the past 20 years, the trend towards reduc-
ing the volume of  low-intensity exercises and 
training volumes, as well as increased attention to 
the passion for high-intensity tasks in the training 
process, lead to a revision of  not only training 
tools and methods, but also a change in the para-
digms of  planning the training process.

MATERIALS AND METHODS
The experiment was conducted in the period Jan-
uary-June 2024, it involved swimmers of  the Vol-
ga Region State University of  Physical Culture, 
Sports and Tourism team - 10 women and 10 men 
(20 athletes). The group was divided into an ex-
perimental and a control group, 10 swimmers – 5 
girls and 5 boys in each.
The training program for the experimental and 
control groups lasting 6 months from January to 
June 2024, was designed to prepare swimmers 
for the Russian Championship (April 2024) and 
the Russian Summer Universiade (June 2024). In 
total, 9 competitions of  various levels were held 
during the macrocycle.
Participants in all competitions from the control 
and experimental groups were distributed even-
ly, each took part in the same number of  starts. 
The training program of  the swimmers of  the 
control group was distributed into a preparation 
phase (basic period), two preparation phases 

(special period), two pre-competition and two 
competition phases. Whereas swimmers of  the 
experimental group had a more uniform train-
ing schedule without a basic period and without 
pre-competition phase (Figures 1, 2).
A special feature of  the training plan of  the con-
trol and experimental groups is a macrocycle, 
based on two-cycle planning for two main starts 
of  the season.
In addition to the difference in the composi-
tion of  the periods of  sports training, one more 
feature of  the training plan of  the experimental 
group can be noted - this is a significant predom-
inance of  special physical training over general 
physical preparedness – 74.5% versus 25.5%. 
This difference indicates a total advantage of  the 
special race load. In the control group, the values 
of  physical training are much more even - 57.8% 
ST and 42.2% GPP. This difference in physical 
training is due to the fact that for swimmers in 
the experimental group, the volume of  low-in-
tensity workouts was reduced, as well as exercises 
not aimed at improving technique at race pace 
velocity.
Athletes of  the experimental group did not carry 
out special tapering before the main starts, since 
the volume and intensity did not allow reducing 
the training load.
The number of  training sessions in the experi-
mental group was reduced compared to the con-
trol group - by 15 sessions per macrocycle, which 
was due to the need for additional recovery be-
tween high loads and the absence of  a large vol-
ume of  aerobic recovery and low-velocity train-
ing.
Both groups had two mesocycles. The goal of  the 
first was the successful performance at the Rus-
sian Championship, the goal of  the second was to 
improve the results at the final starts of  the mac-

подготовки в каждой. Анализ критерия Вилкоксона между полученными показателями подтвердил на-
личие положительной динамики в результатах. 
Заключение. Результаты, показанные пловцами экспериментальной и контрольной групп, демонстриру-
ют улучшение спортивных показателей у атлетов обеих групп с учетом специфики их подготовки в опи-
сываемый период. 
Наличие более ровного прироста результатов и более высоких соревновательных показателей у пловцов 
экспериментальной группы дает нам право утверждать, что методика тренировок на соревновательных 
скоростях может успешно использоваться на практике для подготовки пловцов высокой квалификации, 
специализирующихся на коротких дистанциях.
Ключевые слова: коэффициент дыхательного газообмена (RER), пловцы высокой квалификации, 
функциональная подготовка пловцов, средства и методы в плавании, тренировки на соревнователь-
ных скоростях.
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Figure 1 – Control group training plan

Figure 2 – Training plan of the experimental group
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rocycle at the Russian Summer Universiade, as 
well as at the Cup of  the Republic of  Tatarstan.
For the control group, the difference in these me-
socycles was the basic training period in prepara-
tion phase. There was no need for the second me-
socycle, since the intensive competition schedule 
did not allow for a recovery period immediately 
after the Russian Championship. 
For swimmers in the experimental group, the dif-
ference between mesocycles was only in their du-
ration.
The compiled microcycles differed significantly 
not only between the control and experimental 
groups, but between the preparation periods (ba-
sic and special) in the control group. The con-
trol group microcycle consisted of  two inten-
sive cycles: two evening workouts on Tuesday 
and Thursday. The main work was followed by a 
24-hour rest, during which technical training or 
explosive velocity training was conducted. The 

same principle of  distributing we used in main 
work in the experimental group throughout the 
entire period of  sports training in the microcycle 
under consideration. The set of  main tasks aimed 
at improving velocity and strength endurance was 
the same for both groups. The main methods of  
training the swimmers of  the experimental group 
are methods in which the swimmer has competi-
tive velocity or velocity close to competitive. Such 
methods include: interval, variable and control 
methods. In the control group, the steady and re-
peated methods are added to the listed methods, 
which is associated with the use of  low-intensity 
tasks, especially in the basic preparatory period. 
In the control group have more various methods 
aimed at improving large variability of  training 
qualities. While the training of  swimmers in the 
experimental group includes training aimed ex-
clusively at improving velocity at the main dis-
tance (Table 1).

Table 1 – A set of tools and methods for correcting the tactical, technical and functional training of elite swimmer

Note: N – number of repetitions of the series; *50, 25, 100 – distance of the swum segment in the series, (m); @:40”, 50”, 120” – time 
between repeats in series; ! – max velocity; i: – rest interval in the series; t50 – time of the 50 m distance; t25(1) – time of the first 25 m 
distance; t25(2) – time of the second 25 m distance

Exercise purpouse Workout Method

Explosive training
N*50 (25) 4 cycle freestyle + 2 cycle butterfly @:50”

Variable
N*50 (25) 8 cycle freestyle + 4 cycle butterfly @:50”

Working out individual segments of 
the competition distance

N*100 From start (15+10!+10+10+15+10!+10+10!+5) @:120”
Variable

N*100 From start (15!+10+10!+10+15!+10+10!+10+5!) @:120”

Ultra Short Race Pace Swimming N*25! i: interval of the rest is equal with distance time Interval

Broken swimming N*(25! @:40” + 50! @:60” (t50=t25*2) + 25! @:40” (t25(1)=t25(2))) Interval

Repetitive training method on race 
pace swimming N*100 @:10’ Interval

Interval method training Equal in time and intensity segments with measured, short rest interval Interval

1. Explosive training (Drozhetskiy D.A., 2023) 
consists of  short but intense segments of  the 
distance and solves three problems. The main 
task is to involve the maximum number of  mus-
cle fibers in the work in a short period of  time 
(no more than 2 s), the second task is to im-
prove intermuscular coordination, the third is to 
expand the anaerobic capabilities of  swimmers 
due to the anaerobic-alactate substrate. The 
main feature of  performing this type of  exercise 
is the variable method of  working in water. The 
swimmer is constantly in motion. The athlete is 
given 50 seconds to complete one series, taking 

into account rest, after which he must begin per-
forming the next series. Thus, the faster the se-
ries is swum, the more time is left for rest and 
vice versa. 
2. Ultra-short race pace swimming USRPS (Mas-
hkovskaya D.V., 2018, Rushall B.S., 2013) is an 
original sprinter training program developed in 
2013 by Brent S. Rushall, a professor at the Uni-
versity of  San Diego. The characteristic features 
of  the USRPT swimmer training method are fo-
cusing on the swimmer's needs in competitive 
activities, developing muscle memory to improve 
technique at maximum velocity, with clearly 



19Science and sport: current trends.  № 3 (Vol. 13), 2025  /  www.sciencesport.ru

thought-out rest intervals. During training, it is im-
portant to work at competitive velocity, and to form 
the correct muscle and neural memory of  the swim-
mer over the main distance. B. Rushall determined 
that when work and rest intervals are reduced, this 
leads to a decrease in lactate accumulation, and gly-
cogen reserves can be maintained at the proper level. 
The number of  swum segments in a series depends 
on the swimmer's degree of  fatigue. If  he is no lon-
ger able to maintain the competitive velocity set by 
the coach in advance, then the work stops complete-
ly or until the athlete is fully recovered. The training 
method used in the series is interval.
3. Exercise using fractional series (Broken swim-
ming) (Vorontsov A.R., 2022) is a working series 
of  different durations, but the same in velocity. The 
tactical task in these series is to reproduce the in-
dividual indicators of  velocity, stroke length and 
stroke rate offered to the swimmer before the swim. 
The functional task for the swimmer is to maintain 
the velocity he demonstrated in shorter sections of  
the distance when the length of  the segment in-
creases.
The classic version of  exercises with broken 
swimming contains equal sections of  the dis-
tance (for example, 4 * 25 m). The Broken swim-
ming training method is distinguished by unequal 
in length but equal in intensity segments, which 
puts a greater load on the functional systems of  
the body. The training method used in these ex-
ercises is interval, the intervals are not equal to 
each other, and the rest in the series is not in-
tended to restore glycogen, so the series have the 
specificity of  accumulating lactate with each new 
set. This exercise is aimed at increasing the ath-
lete's body's resistance to acidification.
4. Exercises for swimming the main distance 
using the repeated method (Repetitive training 
method on race pace swimming) (Vorontsov 
A.R., 2022) The main task of  the series is to ac-
curately reproduce the parameters of  the com-
petitive distance several times. This is very im-
portant, since swimmers often have to swim 
several distances on one competition day.
The method of  work is repeated with rest until 
complete restoration of  anaerobic resources and 
heart rate, as well as partial utilization of  lactate. 
The duration of  the series is 10 minutes. The 
number of  series is determined by the athlete's 
ability to maintain predetermined parameters of  
velocity, stroke length and stroke rate.

5. Interval method training exercises (Vorontsov 
A.R., 2022) include equal time and intensity seg-
ments with dosed, short rest. The main objective 
of  this type of  training is the ability to evenly 
cover distance segments, most often on aerobic 
resources without lactate accumulation. In the 
work of  sprinters, within the framework of  the 
proposed methodology, series on anaerobic-aer-
obic resources with a high lactate content are 
rarely used, since this type of  work sharply re-
duces their velocity qualities.
Thus, the training system of  the control and ex-
perimental groups have many similar features, 
but differ in training volumes, intensity distri-
bution, different training plans, and often in the 
means and methods of  sports training used. In 
particular, the experimental group used work at 
competition speeds in 75% of  all training tasks. 
The functional conditions level of  elite swim-
mers was analyzed in January and June 2024, at 
the beginning and at the end of  the experimental 
period. Functional conditions was measured in-
directly using a gas analyzer from the simulation 
test on the Vasa Swim Ergometer biokinetic sim-
ulator.
To determine the functional state of  athletes, 
the Respiratory Exchange Rate (RER) was used, 
which measured the ratio of  carbon dioxide pro-
duction to oxygen consumption according to the 
formula:
RER = VCO2 / VO2 	(1)
This ratio is a parameter that allows you to eval-
uate the contribution of  the energy supply sys-
tem and reflects the volume of  dependence of  
the volume of  CO2 released to the volume of  
O2 consumed (Glaab T, 2022). RER was taken 
during a load test similar in time and power to 
the passage of  a competitive distance, as well as 
during 3 minutes of  passive recovery. The coeffi-
cient indicators were divided by the average RER 
value for each swimmer during the load (Work) 
and during recovery (Rec.).
In order to determine the statistical reliability of  
the increase in competitive results, we are going 
to present data on the average group increase in 
the results of  swimmers in the experimental and 
control groups relative to the first start of  the 
season (Championship of  the Republic of  Ta-
tarstan) (Table 2).

RESULTS AND DISCUSSION
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Table 2 – Average group increase in competitive results of swimmers in the control and experimental groups during the 
experiment, x ̅±m

Note: n – number of athletes; p – significance of differences according to Wilcoxon t-test; 1 – 15-17.02.2024 Championship of the 
Republic of Tatarstan, Kazan; 2 – 20-21.02.2024 Russian Cup. Stage 1, Kaliningrad; 3 – 27-29.04.2024 Russian Cup. Stage 2, Saransk; 
4 – 02-03.05.2024 Russian Cup. Stage 3, Yuzhno-Sakhalinsk; 5 – 03-05.03.2024 Russian student swimming competitions, Moscow; 6 – 
19-22.03.2024 Championship of the Volga Federal District, Penza; 7 – 14-19.04.2024 Russian Championship, Kazan; 8 – 08-10.06.2024 
Cup of the Republic of Tatarstan, Almetyevsk; 9 – 26-28.06.2024 Russian Summer Universiade, Ufa

As we can see from the table 2, as well as in figure 
3, the dynamics of  the results of  the average group 
increase in competitive results of  swimmers in the ex-
perimental group was higher than that of  swimmers 
in the control group at the end of  the experimental 

period. Thus, the difference in the average group 
increase in women was - 2.22 s in the experimental 
group versus 1.60 s in women in the control group. 
In men, this indicator was - 1.80 in the experimental 
group and 1.28 in men in the control group.

Experimental group

Competition
Women Men

Increase 
tи–tя, с

n Р
Increase 
tи–tя, с

n Р

1-2 0,26 ±0,51 4 <0,05 0,42 ±1,02 2 <0,05
1-3 0,65 ±0,53 4 <0,05 0,62 ±0,83 2 <0,05
1-4 0,88 ±1,25 3 <0,05 0,95 ±0,69 5 <0,05
1-5 1,21 ±0,84 4 <0,05 1,00 ±1,16 3 <0,05
1-6 1,27 ±0,00 1 <0,05 0,95 ±1,20 3 <0,05
1-7 1,02 ±1,64 3 <0,05 1,24 ±1,82 4 <0,05

1-8 0,00 ±0,00 0 1,36 ±2,00 2 <0,05

1-9 2,22 ±0,66 5 <0,05 1,80 ±0,91 3 <0,05
Control group

Competition
Women Men

Increase
tи–tя, с

n Р
Increase
tи–tя, с

n Р

1-2 0,20 ±0,31 3 <0,05 0,33 ±1,12 3 <0,05
1-3 0,45 ±0,23 2 <0,05 0,22 ±1,03 2 <0,05
1-4 0,22 ±0,25 4 <0,05 0,23 ±0,39 5 <0,05
1-5 1,21 ±0,84 2 <0,05 0,60 ±1,22 4 <0,05
1-6 0,41 ±1,02 2 <0,05 0,91 ±0,61 2 <0,05
1-7 1,22 ±1,42 3 <0,05 0,64 ±0,42 2 <0,05
1-8 1,55 ±1,30 3 <0,05 1,53 ±1,23 3 <0,05
1-9 1,60 ±0,76 2 <0,05 1,28 ±0,71 2 <0,05

Figure 3 – Dynamics of the average group increase in competitive results of swimmers in the experimental and control groups
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We can see more uniform progress in compet-
itive results shown by swimmers in the experi-
mental group, regardless of  gender differences 
and swimming style.
Improvements in competitive results were noted 
in swimmers of  both groups, but swimmers in 
the experimental group showed a more uniform 
increase in competitive results compared to the 
control group. Also, at the end of  the experimen-
tal period, their results were significantly higher 
for both men and women. This indicates the ef-
fectiveness of  the training method used at com-
petitive velocity compared to training at high vol-
umes and at indicator below competitive velocity.
The Wilcoxon test showed a positive increase 
in results in both the control and experimental 
groups, p < 0.05.
The functional conditions of  swimmers were – 
determined by a spiroergometric test with deter-
mination of  the respiratory gas exchange ratio 
(RER).
The respiratory gas exchange ratio data are con-
tained in Table 3. Table 4 contains an algorithm 
for decoding the difference in RER indicators be-
fore and after the experiment. The table also con-
tains data from the nonparametric Wilcoxon test 

for dependent samples by quantitative feature. 
According to the obtained data, the hypothesis 
that the indicators after the experiment exceed 
the value of  the indicators before the experiment 
is accepted with a value of  p<0.05. In the control 
group, it was assumed that the intensity of  the 
negative shift of  the indicator exceeds the inten-
sity of  the positive shift (p<0.05).
Analysis of  the difference in the respiratory ex-
change ratio (RER) in the experimental group 
during the exercise test conducted in January and 
June 2024 demonstrated a significant increase in 
the ratio. In addition, among men and women in 
the experimental group, all RER difference val-
ues during exercise were positive (Work M ̅и – M ̅я  
>0) - the average value was +0.05 l\min, which 
indicates an increase in carbon dioxide release 
and, as a consequence, the activation of  glyco-
lytic processes in the body. In swimmers of  the 
experimental group, regardless of  gender and 
swimming style, the volume of  glycogen stores 
increased, which corresponds to the focus of  
their training work throughout the entire mac-
rocycle. With these increased glycogen stores, 
swimmers were able to improve their competitive 
results (Table 3).

Table 3 - Results of the pedagogical experiment on the dynamics of the respiratory exchange rate (RER) of swimmers the control 
and experimental groups

Note: E - experimental group; К — control group; F1-F10 — women; M1-M10 — men; M̅  — mean value of the respiratory exchange ratio 
(RER); m — standard error of the respiratory exchange ratio (RER)

Group Sportsmen
January June p Work Rec.

Work
M̅ ± m

Rec.
M̅ ± m

Work
M̅ ± m

Rec.
M̅ ± m Mи̅ – M̅я mи̅ – mя̅ M̅и – M̅я mи̅ – m̅я

E F1 1,52±0,32 2,10±0,51 1,57±0,21 2,13±0,62 <0,05 0,05 -0,11 0,03 0,11
E F2 1,16±0,17 1,53±0,10 1,20±0,08 1,55±0,17 <0,05 0,04 -0,09 0,02 0,07
E F3 1,27±0,20 1,72±0,44 1,33±0,14 1,56±0,42 <0,05 0,06 -0,06 -0,16 -0,02
E F4 1,10±0,19 1,39±0,12 1,12±0,10 1,34±0,16 <0,05 0,02 -0,09 -0,05 0,04
E F5 1,11±0,18 1,69±0,42 1,22±0,18 1,60±0,27 <0,05 0,11 0,00 -0,09 -0,15
E M1 1,12±0,13 1,44±0,33 1,15±0,12 1,33±0,28 <0,05 0,03 -0,01 -0,11 -0,05
E M2 1,33±0,31 1,55±0,12 1,40±0,20 1,50±0,18 <0,05 0,07 -0,11 -0,05 0,06
E M3 1,18±0,19 1,55±0,11 1,22±0,12 1,48±0,22 <0,05 0,04 -0,07 -0,07 0,11
E M4 1,16±0,17 1,62±0,20 1,24±0,11 1,46±0,23 <0,05 0,08 -0,06 -0,16 0,03
E M5 1,10±0,09 1,57±0,20 1,13±0,14 1,50±0,26 <0,05 0,03 0,05 -0,07 0,06
K F6 1,06±0,18 1,53±0,19 1,08±0,20 1,55±0,17 <0,05 0,02 0,02 0,02 -0,02
K F7 1,02±0,23 1,50±0,22 1,00±0,20 1,52±0,20 <0,05 -0,02 -0,03 0,02 -0,02
K F8 1,17±0,22 1,61±0,16 1.14±0,16 1,66±0,16 <0,05 -0,03 -0,06 0,05 0,00
K F9 1,21±0,23 1,66±0,15 1,20±0,18 1,70±0,12 <0,05 -0,01 -0,05 0,04 -0,03
K F10 1,15±0,11 1,54±0,30 1,11±0,11 1,57±0,22 <0,05 -0,04 0,00 0,03 -0,08
K M6 1,10±0,17 1,55±0,21 1,08±0,15 1,54±0,20 <0,05 -0,02 -0,02 -0,01 -0,01
K M7 1,23±0,10 1,51±0,16 1,24±0,09 1,55±0,18 <0,05 0,01 -0,01 0,04 0,02
K M8 1,30±0,21 1,41±0,27 1,20±0,19 1,48±0,24 <0,05 -0,10 -0,02 0,07 -0,03
K M9 1,23±0,16 1,38±0,40 1,19±0,15 1,40±0,37 <0,05 -0,04 -0,01 0,02 -0,03
K M10 1,19±0,14 1,91±0,11 1,20±0,12 1,89±0,11 <0,05 0,01 -0,02 -0,02 0,00
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Table 4 – Deciphering the results of the experiment on the dynamics of the respiratory gas exchange ratio (RER) during the 
experiment) of swimmers in the control and experimental group

Note: M̅ – Is the mean value of the respiratory exchange ratio (RER); m – is the standard error of the respiratory exchange ratio (RER)

Work  Mи̅ – M̅я > 0 the release of carbon dioxide increased; the anaerobic glycolytic process of energy supply was activated

Work  M̅и – M̅я  < 0 the amount of oxygen consumed during exercise has increased, which means an increase in the share 
of aerobic energy supply in the muscles

Work   M̅и – M̅я  = 0 the training effect during the experiment was low, there was no increase in functional indicators

Work m̅и – m̅я  > 0 the wide range of RER results indicates poor technical and tactical preparation

Work m̅и – m̅я  < 0 the factor of more even energy expenditure shows the tactical development of this skill

Work m̅и – m̅я  = 0 the training effect during the experiment was low, there were no changes in tactical training

Rec.  M̅и – M̅я  > 0 a natural leaching process occurs after glycolytic loading. The higher the average RER value, the more 
the swimmer experienced a load on the anaerobic glycolytic system

Rec.   M̅и – M̅я  < 0 slow oxygen recovery is observed, indicating a large oxygen deficit during exercise. The aerobic 
component has worsened

Rec.    M̅и – M̅я  = 0 the training effect during the experiment was low, there was no increase in functional indicators

Rec. m̅и – mя̅   > 0 a large spread of RER results indicates an increased load on the glycolytic system during work. This may 
be an indicator of poor recovery, especially with Rec.  M̅и – M̅я < 0. But with Rec.  Mи̅ – M̅я  > 0 and with 
Work  Mи̅ – M ̅я  < 0 – this will mean an accelerated recovery process due to good training of the aerobic 
system

Rec.  m̅и – m̅я   < 0 factor of smoother recovery at the end of the experimental period than at the beginning

Rec. m̅и – m̅я   = 0 the training effect during the experiment was low, there were no changes in tactical training

The swimmers of  the experimental group showed 
a negative RER value during the load test, the av-
erage value of  which was -0.02 l/min (Work M ̅и 
– M ̅я <0), which is associated with an increase in 
the volume of  O2 during the load, and as a con-
sequence, an increase in the share of  aerobic pro-
cesses at the end of  the experimental period com-
pared to its beginning. Only two athletes showed 
a slight increase in this indicator, equal to 0.01 l/
min, which is most likely associated with minor 
shifts in the energy system of  swimmers (Work 
M ̅и – M ̅я =0). The indicators recorded in the con-
trol group also have no gender differences or dif-
ferences associated with specialization. The spread 
of  results during the load test is also of  great im-
portance, since it can be used to judge how suc-
cessful the technical and tactical training of  swim-
mers in the experimental and control groups was. 
A sharp change in energy exchange sources may 
be associated with a low degree of  development 
of  economical technique during training sessions. 
According to the mesocycle training program (Ta-
ble 3), we observe a high percentage of  work on 
improving technical and tactical skills - 34.08% in 
the control group and 29.10% in the experimen-
tal group. According to the materials of  Table 3, 
we see that the standard error m during the load 
test in 80.00% of  cases in the control and exper-
imental groups passed with a low scatter of  the 
results of  the RER coefficient (Work m ̅и – m ̅я<0), 

with an average value of  the scatter of  the differ-
ence in the RER results at the beginning and end 
of  the experimental period equal to - 0.06 l/min 
in the experimental group and - 0.02 l/min in the 
control. Despite the fact that in the control group 
the volume of  classes for developing technical and 
tactical skills was 4.98% higher than in the exper-
imental group, the results in the latter group were 
three times better. This is due to the performance 
of  exercises at competition velocity aimed at uni-
form passage of  the main distance at competitions 
(exercises for training sections of  the competition 
distance, exercises for short interval series at com-
petition velocity, exercises for fractional swimming 
of  different lengths of  the distance, etc.).
Summarizing the results of  the load test, we can 
note that in the experimental group, the athletes 
have improved their technical and tactical level 
and increased the volume of  glycogen in the body 
during the experiment, which fully corresponds 
to the training tasks set at the beginning of  the 
experimental period. The control group, which 
performed a larger volume of  basic aerobic capac-
ity, also showed positive results at the main starts 
due to improved aerobic energy supply (Table 3). 
More modest RER results in terms of  the spread 
of  the difference in standard deviation at the be-
ginning and end of  the experimental period are 
explained by the lack of  special exercises to work 
out the average competitive velocity at the dis-
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tance. During the recovery process after the load 
test, which lasted 3 minutes after the end of  the 
load, we recorded the same indicators as during 
the load. Thus, the average RER value during re-
covery in the experimental group was -0.07 l/min 
(Rec.  M ̅и – M ̅я <0), which indicated that the lack 
of  basic anaerobic work had had a negative impact 
on the recovery process of  athletes after the load. 
The decrease in the coefficient occurred due to the 
slow absorption of  O2 during the load. Thus, a 
decrease in the volume of  swimming at velocity 
below competitive speeds can negatively affect the 
process of  urgent recovery. In the control group, 
this indicator was positive - +0.03 l/min due to a 
large volume of  aerobic work during the experi-
mental period. The greater spread of  the standard 
deviation during the recovery period (Rec. m ̅и – 
m ̅я>0) in the experimental group – +0.03 l\min, is 
associated with an increased impact on the glyco-
lytic system of  athletes, given that the difference 
in RER values in these swimmers during recovery 
has a negative value (Rec.  M ̅и – M ̅я <0, it means 
that there is a large amount of  lactate and a small 
volume of  basic aerobic load.

CONCLUSION
The method for improving the functional train-
ing of  elite swimmers specializing in short sprint 
distances using training at competition velocity 
consists not only in reducing training volumes and 
distances swum at below-average velocity, but also 
in changing the principles of  planning the training 
load. Thus, the basic and pre-competition stages 
of  preparation were removed from the preparato-
ry phase of  sports training, since the planned load 
remained uniform during the macrocycle. This ap-
proach made it possible to "lead" the athlete to 
each start, and improve from one start to another 
throughout the entire stage of  preparation.
Another feature of  the methodology was the re-
duction of  GPP compared to ST and PTT, due 
to the fact that the athlete performed more spe-
cific velocity, strength and tactical-technical work, 
close to the requirements imposed on a swimmer 
at competitions. The highly specialized nature of  

the work allowed not to make any serious adjust-
ments to the load distribution within the microcy-
cle throughout the training season.
For the training method at competitive velocities, 
exercises were selected for the main part of  the 
work, which consisted of  simulated components 
of  the competitive distance: velocity, stroke length 
and stroke rate, as well as in a predominantly gly-
colytic mode of  work, but without excessive lac-
tate accumulation.
The use of  the training method at competitive ve-
locity along with ongoing monitoring of  the func-
tional state of  swimmers during the experiment 
showed changes in the respiratory gas exchange 
coefficient in both the experimental and control 
groups. With the difference that the swimmers of  
the experimental group increased the RER indica-
tor due to an increase in their tactical and techni-
cal level, as well as due to an increase in glycogen 
reserves, and also the ability to use glycogen more 
economically. The swimmers of  the control group 
changed the coefficient indicators in the opposite 
direction, demonstrating a greater importance of  
aerobic resources in performing the load and a 
higher level of  adaptation capabilities compared 
to the swimmers of  the experimental group.
The dynamics of  the average group increase in 
competitive performance showed more uniform 
changes in the indicators of  the increase in sports 
results compared to the control group. In addi-
tion, these indicators at the end of  the experimen-
tal period were higher for swimmers of  the con-
trol group than for representatives of  the control 
group.
The results shown by swimmers of  the experimen-
tal and control groups demonstrate improvements 
in sports indicators of  athletes in both groups, tak-
ing into account the specifics of  their training in 
the described period.
The presence of  a more uniform increase in results 
and higher competitive indicators of  swimmers in 
the experimental group gives us the right to assert 
that the training method at competitive velocity 
can be used to prepare elite swimmers specializing 
in short distances in practice successfully.
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