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Abstract

The purpose of the study was to develop and experimentally justify the effectiveness of the algorithm for building
individual training programs for highly qualified multi-sport athletes at the stage of direct preparation for the main
competitions of the winter season.

Materials and methods. Five highly qualified multi-sport athletes, whose sports qualification is the Master of Sports
of Ukraine, took part in the pedagogical experiment. The mean age of the participants was (M+SD) 25.2+1.79 years.
The main goal of the formative stage of the experiment (2020-2021) was to develop programs for the structural

units of the training process (training classes, microcycles, mesocycles, and the stage of direct preparation for the
main competitions) based on the developed algorithm for building individual programs. We have developed six
consecutive steps for the purpose of achieving full preparation of athletes for major competitions.

Results. The implementation of an individual program at the stage of direct preparation for winter season
competitions is effective and enables qualified multi-sport athletes to reach the peak of their sports form during
participation in the competitions of the Ukrainian indoor heptathlon championship. This is evidenced by the
achieved statistically significant differences (p<0.05) in all indicators of physical and functional fitness compared to
the ascertainment stage of the experiment. The increase in indicators was 2.8-4.4% in the running tests, 4.0-4.2% in
the tests reflecting speed and strength abilities, 6.6 % in the strength control exercise. We note a statistically significant
(p<0.05) positive increase during the formative stage in the indicators of physical performance of multi-sport athletes
within the range of 5.8-6.0 % and in the indicators of aerobic productivity within the range of 4.4-4.5%.

Conclusions. The use of the algorithm for building an individual program of preparation for competitions of highly
qualified multi-sport athletes orients the coach and athlete towards achieving the desired sports result in the shortest
way with economical and rational use of training equipment at the most difficult and responsible stage of direct
preparation for the main competitions. Compliance with the stated provisions of the algorithm made it possible to
rationally plan and choose the best option for building the training process.

Keywords: combined events, multi-sport athletes, training process, programming, stage of direct preparation, algorithm.

Introduction of competitions, continuous development, financial and rat-
ing incentives. In this regard, the search for actual approach-
es to improving the system of training athletes in order to
increase the effectiveness of the training process and achieve

- , high competitive results constitutes a primary task (Guthrie,
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Modern trends in the development of combined events
are primarily characterized by a significant variety and scale

To date, domestic decathletes have not yet come close
to the high positions of the world ranking, as evidenced by
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the existing records of Ukraine in certain types of combined
events. Over the last decade, only one decathlete, Oleksii
Kasianov, represented the Ukrainian team at the European,
World and Olympic Games. Other leading multiathletes
managed to reach during this time only the level of Master
of sports of Ukraine. Therefore, the situation that has devel-
oped recently in Ukrainian combined events is characterized
by an obvious contradiction between the desire of coaches
and athletes to find new technologies for building the train-
ing process and the insufficient scientific base and outdated
methodological provisions of athletic combined events (Bo-
brovnik, 2014; Kutek & Akhmetov, 2018; Platonov, 2020).

The domestic practice of training highly qualified track
and field athletes, compared to the international practice
(Thompson, 2009) has a number of organizational and tech-
nological inconsistencies. In particular, this refers to the in-
sufficient observance in the preparatory period of the prin-
ciples of overload, reversibility and specificity in the training
process in order for the purpose of improving sports results
(Bompa, Haff, 2009; DeWeese et al., 2015; Kutek et al., 2018),
the lack of orientation of athletes towards the adequate use of
mechanisms of energy provision of training loads (Wilmore
et al., 2012; Liang, Xiao, 2014; Santos et al., 2021), lack of
adequate control of adaptive mechanisms for the develop-
ment of physical performance of athletes in the prevention
of overfatigue, overtraining and sports injuries (Zemper,
2005; Meron & Saint-Phard, 2017), focusing on the iden-
tification and priority development of individual successful
competitive disciplines (Kenny et al., 2005; Bili¢ & Bali¢,
2015; Pavlovi¢ & Idrizovié, 2017).

Analysis of the available literature indicates the pros-
pects of using an individual approach in the training pro-
cess of highly qualified athletes. In particular, Kozina et al.
(2015) presented the concept of individualization based on
the definition of the leading factors in the individual struc-
ture of preparedness and individual dynamics of competitive
activity, on the basis of which appropriate technologies for
increasing the focus of the training process were individually
implemented. In their work, Kozlova et al. (2020) analysed
and compared individual anthropometric characteristics
and biomechanical indicators of long jump technique by
athletes from Ukraine and China. As for athletics combined
events, the research by Dobrynska (2015) substantiates the
modelling of competitive activity as a basis for individual-
izing the construction of multi-year training of women in
heptathlon.

Taking into account the fact that combined events is
technically the most difficult and physically demanding
athletics discipline, as well as taking into account the lim-
ited number of thorough national studies of the problem
of individualizing the training process of multiathletes at
the stage of direct preparation for competitions, there is a
natural need to develop an algorithm for building individual
training programs for highly qualified multiathletes.

Research hypothesis: it was assumed that the devel-
opment of an algorithm for building individual training
programs for highly qualified multiathletes for the main
competitions will allow to systematically and purposefully
influence the adaptive resources of athletes to obtain delayed
training effects and high sports results.

The purpose of the study was to develop and experimen-
tally justify the effectiveness of the algorithm for building in-

dividual training programs for highly qualified multiathletes
at the stage of direct preparation for the main competitions
of the winter season.

Material and methodology

Participants

5 highly qualified multiathletes, whose sports qualifi-
cation is the Master of Sports of Ukraine, took part in the
pedagogical experiment. The mean age of the participants
was (M+SD) 25.2%1.79 years. The study was approved by the
ethics committee of Vinnytsia Mykhailo Kotsiubynskyi State
Pedagogical University, and all procedures were in accor-
dance with the Declaration of Helsinki. Informed consent
for participation in the experiment was obtained from the
participants.

Research organization

The study was conducted from 2019 to 2021. The scheme
of a sequential pedagogical experiment was used.

During the ascertainment stage of the experiment
(2019-2020), pedagogical observation of the training pro-
cess was carried out in combination with timing of train-
ing work. This made it possible to determine the volume of
training loads and their distribution for different types of
training of multiathletes (Adamchuk et al., 2021).

The main goal of the formative stage of the experiment
(2020-2021) was to develop programs for the structural
units of the training process (training classes, microcycles,
mesocycles, the stage of direct preparation for the main
competitions) based on the developed algorithm for build-
ing individual programs. The basis of the development of the
algorithm of the individual program is based on the analysis
of data from the literature, own long-term experience of
direct participation in training and competition activities
in athletics combined events, the results of the ascertain-
ment stage of the experiment regarding the peculiarities of
the athletes’ response to the groups of training tools used
and their combination and influence on the energy supply
systems of the training process. Thus, we have developed six
consecutive steps for the purpose of achieving full prepara-
tion of athletes for major competitions (Fig. 1).

Step 1

Creation of a training equipment fund

Identification of dominant components of
special physical fitness

Creation of individual complexes of
training tools

Identification of successful types in combined
events based on the results of previous competitions

Selection of the main physical exercises at the
stage of direct preparation for the competition

Evaluation of athletes' readiness for physical
exertion

NN

Fig. 1. Algorithm for building an individual training
program for competitions of highly qualified multiathletes in
combined events
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TRAINING EQUIPMENT
FOR ATHLETES

N\

Groups of special technical
training exercises (TP -
technical preparation)

Groups of special physical
training exercises

Groups of general technical and
physical training exercises
GPT — (general physical and
technical preparation)

\'4

TP-1 — (hurdles)
TP-2 — (high jump)
TP-3 — (long jump)
TP-4 — (pole vault)
TP-5 — (shot put)
TP-6 — (discus)

TP-7 — (javelin throw)

P — (power training)

S — (speed training)

SP — (speed and
strength training)

E — (general endurance)
S-1 — (speed endurance)

Fig. 2. Classification of means of training work in athletics combined events

Step 1. The selection of physical exercises was deter-
mined by the specifics of athletics combined events disci-
plines and previous experience in their use. The unequal
response of different athletes to the same physical loads
(Drozdovska, 2013), as well as the existence of individual
growth limits of adaptation to certain physical loads were
also taken into account. As this limit is approached in the
process of training, the rate of increase in function slows
down and stops at a certain amount of load. Any further
continuation of training causes a disruption of adaptation,
that is, the development of a state of overtraining. Therefore,
in the developed algorithm, the requirement of creating in-
dividual training funds based on a overall, long-term and
comprehensive assessment of the impact of special physical
exercises on the athlete’s body is met.

When forming the classification of training tools of
qualified multiathletes, the division of physical exercises into
groups of special training, which is used in foreign practice
(Guthrie, 2003; Thompson, 2009) was used (Fig. 2).

Step 2. It is known that for highly qualified athletes in
the period of preparation for the competition, the main at-
tention should be focused on increasing performance in the
sports to which the athlete has a pronounced tendency to
develop. But on the way to achieving this goal, uneven devel-
opment of special physical qualities is often observed in such
athletes during the standard training process. Discrepancies
in the variability of the used means of different predominant
orientations within a specific athletics discipline revealed by
specialists determine the distribution of athletes according
to the type of group models of competitive activity: the first
type of athletes includes multiathletes who are mainly able
to achieve high results in athletics throws and who possess
a high level of strength and speed-strength capabilities; the
second type includes athletes who achieved high results in
the running types of the program and have high speed or
endurance; the third type is characterized by achieving high
results in athletics jumps, possessing high capabilities of the

alactic and lactic energy supply system as well as a high level
of speed and strength qualities (Dobrynska, 2015).

In our study, only the second and third types of mutiath-
letes were found. The obtained data were used for planning
the content and ratio of training tools at the stage of direct
preparation for the main competitions of the winter season.
The results of the previous macrocycle tests were used to
determine the individual dominance of the components of
the athletes” special physical fitness.

Step 3. On the basis of selected types of competitive ac-
tivity and dominant components of special physical fitness,
individual sets of training tools are created for the stage of
direct preparation for the competition. During the formation
of individual programs, the logical sequence of performing
exercises of different orientations was necessarily taken into
account, and namely: special endurance exercises were per-
formed after speed exercises, general endurance exercises were
performed after speed-strength exercises, special endurance
exercises were performed after general endurance exercises
and strength exercises were performed after speed exercises.
Training exercises were combined into groups by taking into
account the energy systems of muscle activity, effects on basic
physical qualities, improvement of technical skills in individ-
ual types of multiathetes, competitive disciplines in general.

Taking into account that the stage of direct preparation
for the competitions of the winter season of multiathetes
consisted of two mesocycles — a control-preparatory one
(included a 7-day introductive microcycle, 7-day impact
microcycle, 7-day recovery microcycle and 3-day impact
microcycle) and a pre-competition one (included a 4-day
restorative microcycle, 3-day impact microcycle, 4-day re-
storative microcycle); in tab. 1, we give an example of a ra-
tional combination of groups of special exercises in the pre-
competitive mesocycle.

Step 4. For optimal individual training of track and field
athletes, it is recommended to focus mainly on the devel-
opment of successful disciplines, while maintaining at the
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Table 1. Variants of a rational combination of groups of special physical exercises in training sessions of the pre-

competition mesocycle

Options for combination

Directions of influences

of physical exercises Energy systems Basic physical qualities Technical skills Competitive disciplines
S Alactic Speed,speed and strength Sprint, putting, jumping 100 m, shot put, high jump
TP-5 Alactic quality
TP -2 Alactic
TP -1 Alactic Speed, speed and strength Hurdles, jumping 110 m hurdles, pole vault
TP -4 Alactic qualities, coordination
Sp Alactic
TP-3 Alactic Speed and strength qualities, Jumping, running Long jump, 400 m
S-1 Lactic speed endurance
TP-3 Lactic Speed and strength qualities, Jumping, throwing 110 m hurdles,
TP 6/7 Alactic power qualities javelin throw or discus
P Alactic throw
TP 6/7 Alactic Aerobic Speed and strength qualities, Throwing, running Javelin throw or discus
E general endurance throw, 1500 m

Notes: TP - special technical preparation: TP-1 - hurdles; TP-2 - high jump; TP-3 - long jump; TP-4 - pole vault; TP-5 - shot put;
TP-6 — discus; TP-7 - javelin throw; P — power training; S - speed training; SP - speed and strength training, E — general endur-

ance; S-1 - speed endurance

Table 2. Program of the 7-day impact microcycle of the control-preparatory mesocycle

Days of the microcycle

Types Of training 1st 2nd 3rd 4th sth 6th 7th
General physical GPT 1.1(a) - 25* GPT 1.1(a) - 25* GPT 1.1(a) - 25* - GPT 1.1(a) - 25* GPT 1.1(a) - 25* -
training (GPT)

Special physical S-1.4(b) -20'° P 1.4(a)-15* S-1-1.7 - 154 - SP-1.2 - 10° P1.2-§ -
preparation P 1.5(a) -15° SP-1.3 - 10° P1.4(a) - 8
(P, S, S-1, SR E)
Technical preparation TP-3.3(a) - 157 TP-4.3(a)-40” TP-2.3-15’ - TP-1.14 - 30  S-1.1(a) - 257 -
(TP) TP-3.7-15  SP-1.5-25°  TP-6.1-20° TP-7.1(b) - 10*  S-1.6(a) - 15°
TP-5.1(b) - 5° TP-6.2- 22° TP-7.2(b) - 15°
TP-5.2(b) - 25°
Competitions - - - - - - -
> of the training work, 105 120 97 - 100 81 -
min
VLC*, points 730 765 647 - 635 507 -
ICtI**, points/min 6.95 6.38 6.67 - 6.35 6.25 -

Notes: * VLC - value load coefficient was calculated as a result of multiplication of the duration of the exercise by its intensity in points
depending on the heart rate (Kostiukevich, Shchepotina, Shynkaruk et al., 2020): intensity of exercise with the heart rate 114 bpm
was evaluated in 1 point; 120 bpm - 2 points; 126 bpm - 3 points; 132 bpm - 4 points; 138 bpm - 5 points; 144 bpm - 6 points;

150 bpm - 7 points; 156 bpm - 8 points; 162 bpm - 10 points; 168 bpm - 12 points; 174 bpm - 14 points; 180 bpm - 17 points; 186
bpm - 21 points; 192 bpm - 25 points; 198 bpm - 33 points; ** ICtl - intensity coeflicient of training load was determined as a ratio
between CVL and the duration of a training session in minutes (Adamchuk et al, 2021); record of the exercise TP-3.7 - 1510: TP-
3.7 - code of the training exercise; 1510 — duration of exercise in minutes (15) and intensity of exercise in points depending on the
heart rate (10); GPT - general physical training; P — power training; S —speed training; SP - speed and strength training, E — general
endurance; TP - special technical preparation: TP-1 - hurdles; TP-2 - high jump; TP-3 - long jump; TP-4 - pole vault; TP-5 - shot

put; TP-6 — discus; TP-7 - javelin throw; S-1 - speed endurance

achieved level the disciplines lagging behind in the results
shown (Dobrynska, 2015). Individual successful combined
events disciplines are identified on the basis of the analysis
of the results of repeated responsible competitions. We anal-
ysed the competitive activity of a group of multiathletes and
identified successful disciplines for each of them based on
the results of competitions at different levels.

Step 5. In order to achieve the highest sports result in the
algorithm, it is determined to be expedient during the stage
of direct preparation for the main competitions of the season
to concentrate efforts on increasing adaptation only to the
most successful individual competitive disciplines and dom-
inant components of special physical and technical training
using the minimum number of basic physical exercises in
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the main part training class. This is motivated by preventing
the dissipation of energy expenditure on the simultaneous
development of adaptation to several competitive disciplines
in one session. A sample of a microcycle program with an
accented effect on leading physical qualities (speed-strength
quality) is presented in the table 2.

Step 6. The experience of training multiathletes in track-
and-field at the current stage shows that an indispensable
condition for achieving the highest results in responsible
competitions is the performance of training and competitive
loads at the level of the maximum physical capabilities of the
body, which in sports of higher achievements is defined as
training in the overload mode. In practice, this means that
during intensive training, the athlete makes maximum use
of hidden energy resources which is demonstrated by the
increase in fatigue. Therefore, when determining the func-
tional state of athletes after completing a certain stage of
training according to an individual program based on the
developed algorithm, an assessment of their physical state
is necessary.

Experimental substantiation of the effectiveness of the
developed algorithm was carried out with the help of peda-
gogical testing using the following test exercises (Adamchuk
et al., 2021; Kostiukevych, Lazarenko, Shchepotina et al.,
2021):

o 30 m sprint (assessment of speed abilities): starting

10-15 m run and then running over a distance of 30
m with time taken into account; the best result from
two attempts was taken into account, the rest interval
was 3-5 min;

o running for 200 m and 200 m after 1 min of rest (speed
endurance assessment): overcoming two segments of
the distance of 200 m with a rest interval of 1 min;
the total time of overcoming two sections was deter-
mined; the test was performed once;

o triple long jump from a standing position (assessment
of speed and strength qualities): alternately pushing
off with one leg and the other from the starting line,
3 consecutive jumps were performed, the last of
which was into the pit for landing; the total length
from the starting line to the landing place was mea-
sured; the best result from three attempts was taken
into account;

o throwing a shot with two hands from below (assess-
ment of speed and strength qualities): from the start-
ing position, standing facing the direction of throw-
ing, holding the ball with two hands from below, feet
at shoulder width apart with the front part of the foot
on the segment; throwing the core was performed
from below-forward; the best result from three at-
tempts was taken into account;

o squatting with a barbell on the shoulders (assessment
of strength qualities): squatting and standing up to the
starting position with the maximum weight for each
athlete; 1 attempt was given;

o the running version of the PWC,,y, test (estimation
of physical capacity and aerobic productivity of the
body): according to the method for conducting a
run-based variant of the test PWC,,yy, the athletes
performed two 5-minute run loads by overcoming
the distances of 700-900 and 1100-1300 m accord-
ingly, with their heart rate being recorded at the end

of the first and second load (the period of rest be-
tween run loads made 5 minutes). PWC, v, was de-
termined using the formula:

170-
PWC170(V) =N +(Vz _V1) fl > 1)

fz _fl

whereas: V, and V, represent run speed during the
first and second run loads (determined as a ratio be-
tween the distance length and the time for overcom-
ing the distance), m/s;
fi and f; represent heart rate immediately after the
first and second run load, bpm.
The following formula was used to convert PWC,
in m/s into PWC,;, in kgm/min:
PWC170=417-PWC7ov)-83, )
Absolute index of maximum oxygen consump-
tion (VO,max, ml/min) was determined using the
formula:
VO,max=1,7-PWC,,,+1240, (3)
Relative index of maximum oxygen consumption
(VO,max(rel), ml/min/kg) was determined as a ratio of an
absolute index to the body mass of the studied athletes.
Pedagogical testing of athletes was carried out at the be-
ginning and at the end of the stage of direct preparation for
competitions in the process of performing the main training
work.

Statistical analysis

Mathematical processing of the results was carried out
using the “Data Analysis” package of the MS Office Excel
computer program (Albertetal., 2017; Byshevetsetal..,2019;
Kostiukevych, Lazarenko, Vozniuk et al., 2020). Descriptive
statistics were used, which included the determination of the
arithmetic mean (M) and the mean square deviation (SD).
Statistical reliability in the difference between the results of
pedagogical testing of multiathletes at the beginning and at
the end of the ascertaining and formative stages of the peda-
gogical experiment was determined by the non-parametric
Wilcoxon T-test. Differences between groups were consid-
ered statistically significant at p<0.05.

Results

In order to objectively evaluate the advantages of the
used algorithm for building individual training programs for
highly qualified multiathletes at the stage of direct prepara-
tion for competitions, a comparative analysis of the indica-
tors of physical and functional fitness of athletes was carried
out in a formative experiment (table 3).

The autumn-winter period of preparation for the com-
petition had a slightly shorter duration than the spring-sum-
mer period, but despite this, we obtained positive changes in
the indicators of physical and functional readiness, which
appeared to be greater than those determined at the ascer-
tainment stage of the experiment.

The analysis of the obtained data allows us to note that
there were positive changes in all indicators of physical fit-
ness, but at the stage of the formative experiment they were
more significant when compared to the stage of the ascer-
taining experiment. As we can see, the increase in results
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Table 3. Indicators of physical and functional preparedness of multiathletes at the stage of direct preparation for winter

season competitions at different stages of the experiment

Indicators of physical and Research Output data Final data Changes (AM)
functional fitness phase M SD M SD Absolute % P

AE 3.05 0.17 2.96 0.09 0.09 2.9 0 <0.05
Running for 30 m on the move, s

FE 2.98 0.07 2.85 0.08 0.13 4.4 0 <0.05
Running 200 m and 200 m after AE 49.95 115 49.89 .00 0.06 01 2  >005
1 min of rest, s FE 49.70 0.64 4833 0.52 1.37 28 0 <005

AE 8.88 0.54 8.98 0.46 0.10 1.1 1 >0.05
Triple jump from a place, m

FE 8.89 0.18 9.25 0.27 0.36 4.0 0 <0.05
Throwing a shot with two hands from AE 15.05 052  15.72 044  0.67 45 0  <0.05
below, m FE 15.54 034  16.20 0.79 0.66 42 0  <0.05

AE 134.0 6.4 135.0 4.3 1.00 0.7 4 >0.05
Squatting with barbell, kg

FE 136.0 25.7 145.0 12.9 9.00 6.6 0 <0.05

AE 4.65 0.71 4.76 0.64 0.11 2,3 1 >0.05
PWC17O(V), m/s

FE 4.79 0.59 5.07 0.54 0.28 5.8 0 <0.05

AE 1856.6 293.5 1902.9 269.6 46.3 2.4 1 >0.05
PWC,, kgm/min

FE 1914.5 2459 2030.0 2254 115.5 6.0 0 <0.05

AE 4396.2 498.9 44749 458.3 78.7 1.8 1 >0.05
VO,max, ml/min

FE 4494.6 418.0 4691.0 383.1 196.4 4.4 0 <0.05

AE 52.8 7.5 53.7 8.0 0.9 1.7 1 >0.05
VO,max (rel) , ml/min/kg

FE 53.8 53 56.2 49 2.4 4.5 0 <0.05

Notes: PWC,y, is a running version of the test; PWC,, is an indicator of physical working capacity; VO,max is an absolute indicator
of maximum oxygen consumption; VO,max(rel) is a relative indicator of maximum oxygen consumption; AE is an ascertainment
experiment; FE is a formative experiment; AE - ascertaining experiment; FE - forming experiment

at the stage of the ascertainment experiment ranges from
0.1-4.5% without significant changes (p>0.05) in such tests
as running 200 m and 200 m after 1 min of rest, triple jump
from a standing position and barbell squats. At the same
time, at the stage of the formative experiment, the final indi-
cators, in comparison with the initial ones, improved by 2.8-
6.6% with a significant difference (p<0.05). At the same time,
the increase in indicators in running tests was 2.8-4.4%, in
tests reflecting speed and strength abilities it was 4.0-4.2%,
in strength control exercise it was 6.6%.

Today, an idea of the functional fitness of athletes has
already been clearly formed, which is defined as a set of
those characteristics and properties of the body that directly
or indirectly determine work performance in competitions.
Achieving a high level of functional fitness is ensured by
specific adaptation to the appropriate type of sports activity.
The importance of understanding the content and control
of functional readiness is determined by the fact that the
capabilities of an athlete are the capabilities of his body. The
training process is aimed at their training and modification
which will ensure an increase in working capacity (Wilmore
et al., 2012; Karaulova et al., 2018; Shchepotina et al., 2021;
Bezmylov et al., 2022).

Indicators characterizing the functional preparedness
of multiathletes demonstrate positive dynamics both dur-
ing the ascertaining and formative stages of the experiment.
In particular, the increase in results at the ascertainment
stage ranges from 1.7 to 2.4% without significant changes

(p>0.05). We note a statistically significant (p<0.05) posi-
tive increase during the formative stage in the indicators
of physical performance of multiathletes within the range
of 5.8-6.0% and in the indicators of aerobic productivity
within the range of 4.4-4.5%. It should be taken into account
that, as scientists note, the absolute indicator of maximum
oxygen consumption VO,max is more important for athletes
who perform at short and medium distances, and the rela-
tive one is more important at long and ultra-long distances.
The reliability of the change in the results in the formative
experiment was determined by all indicators (p<0.05) which
indicates the success of using individual programs that were
developed according to the outlined algorithm in combined
events at the stage of direct preparation for competitions.

Discussion

In connection with the lack of standard training pro-
grams for multiathletes at the stage of maximum realization
of individual capabilities, experts give priority to an individ-
ual approach to building an annual training cycle for highly
qualified athletes (Platonov, 2006; Bompa & Haft, 2009).
This primarily concerns the selection and differentiated use
of training tools. But the development of this direction has
not received a comprehensive theoretical-methodical and
practical solution until recently. Competitive athletics exer-
cises that exist in multiathletes differ in structure, nature of
energy supply, duration and force of action, therefore they
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make extremely high and diverse demands on the systems of
the athlete’s body. Given the lack of generally accepted prin-
ciples of building an individual training program at the stage
of maximum realization of individual capabilities in athletics
combined events, athletes and coaches of their own choice
form individual complexes of training tools or try to borrow
training methods of European or world record holders.

Qualified multiathletes use in their training from 300
to 400 physical exercises, but the applied groups of exercises
are the individual assets of successful athletes and, as a rule,
cannot be successfully used by other athletes (Guthrie, 2003;
Bobrovnik, 2014). This was confirmed during a confirma-
tory experiment, when standard sets of physical exercises
for various types of athletics were not effective enough in
training multiathletes participating in the study (Adamchuk
et al., 2021). Thus, in the developed algorithm, unified ap-
proaches to the selection of adequate training tools are de-
fined by creating individual funds of special physical exer-
cises and individual training complexes for use at the stage
of direct preparation for important competitions.

In the studies of many authors, it is emphasized that the
most important modern problems of successful training of
multiathletes are the study of the physiological mechanisms
of adaptation of the body to intense physical exertion and
the justification of effective methods of programming and
management of the training process in relation to the assess-
ment of the functional state of athletes (Kenny et al., 2005;
Thompson, 2009; Wilmore et al., 2012). These provisions
are taken into account when developing an algorithm for
building individual programs for the stage of direct prepara-
tion for competitions and programming models for training
sessions, microcycles and mesocycles. In training sessions,
we followed the principles of overload, reversibility and
specificity as the main conditions for achieving the highest
sports results (Platonov, 2020). In the training programs, an
expedient distribution of the size and intensity of the train-
ing load was planned, depending on the individual response
of the athletes.

The developed and experimentally substantiated algo-
rithm represents a significant contribution to the scientific
work regarding the theoretical and methodological foun-
dations and features of the practical implementation of an
individual approach in the process of training highly quali-
fied athletes (Dobrynska, 2015; Kozina et al., 2015; Kozlova
et al., 2020).

The obtained results indicate a significant improve-
ment of the studied indicators of functional and physical
fitness at the stage of the formative experiment which we
associate with the balanced distribution of work and rest
in training classes, the positive influence of all qualitative
and quantitative components of training tools due to the
algorithm we developed for building individual programs of
highly qualified multiathletes at the stage of direct prepara-
tion for competitions. In general, the obtained results com-
plete the available scientific data regarding the peculiarities
of the construction of the training process of highly quali-
fied multiathletes during the stage of direct preparation for
competitions and the dynamics of indicators of physical and
functional fitness of athletes (Zwols & Sierksma, 2009; Bili¢
& Bali¢, 2015; Dobrynska, 2015).

In general, the approach to programming the training
process of athletes tested in previous studies (Shchepotina

et al,, 2021) was also implemented in the process of train-
ing highly qualified multiathletes. Thus, the developed algo-
rithm for building individual programs at the stage of direct
preparation for competitions can be recommended for use
in the practice of training multiathletes.

Conclusions

1. The use of the algorithm for building an individual
program of preparation for competitions of highly quali-
fied multiathletes orients the coach and athlete towards
achieving the desired sports result in the shortest way with
economical and rational use of training equipment at the
most difficult and responsible stage of direct preparation for
the main competitions. Compliance with the stated provi-
sions of the algorithm made it possible to rationally plan and
choose the optimal option for building the training process.

2. The implementation of an individual program at the
stage of direct preparation for winter season competitions
is effective and enables qualified multiathletes to reach the
peak of their sports form during participation in the com-
petitions of the Ukrainian indoor heptathlon championship.
This is evidenced by the achieved statistically significant dif-
ferences (p<0.05) in all indicators of physical and functional
fitness compared to the ascertainment stage of the experi-
ment. The increase in indicators in the running tests was
2.8-4.4%, in the tests reflecting speed and strength abilities
- 4.0-4.2%, in the strength control exercise - 6.6%. We note a
statistically significant (p<0.05) positive increase during the
formative stage in the indicators of physical performance of
multiathletes within the range of 5.8-6.0% and in the indica-
tors of aerobic productivity within the range of 4.4-4.5%.

Prospects for further research can be seen in the devel-
opment of individual training programs for multiathletes at
the stages of multi-year training.
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Criteria at the Stage of Preparation for Higher

PO3POBKA ANITOPUTMY NObYAOBU IHAUBIAYAJIbHUX MPOIrPAM
NIAroToBKU BUCOKOKBAJII®IKOBAHUX BATATOBOPLIIB HA ETATNI
BE3NOCEPEAHDLOI NIATOTOBKU AO 3MATAHb 3UMOBOIO CE3OHY

Bagum Agamuyk'45°PE, Hatana llenorina'A®“PE, Biktop KocTrokeBmy'ABCPE,
Oxkcana IlInakapyk®2°PE, Onena MitoBa**“PE, Terana [iguk'®“PF,

BiTIaHa [IMUTPEHKO , Ipuna Kynpunnpka
C 1BCDE 1 KY I 1BCDE

'BiHHMIIbKMII IepyKaBHUIT IIeflaroriyumii yHiBepcuteT iMeni Muxaiina Koijfo6uHcbKoro
*Harionanpanit yHiBepcuTeT Qi3sYHOTO BUXOBAHHA i ciopTy Ykpainu

‘[IpupHinpoBCcbKa ep>kaBHa akafieMis (isM4HOI Ky/IbTypH i ciopTy

ABTOpPCHKMIT BT A — Am3aits gocnipkenHs; B — 36ip ganux; C - crarananis; D — migroroska pykormucy; E — 36ip komTis

Pedepar. Crarts: 10 c., 3 Tabn., 2 puc., 33 mxeperna.

Mera JOCTifKeHHs — PO3POOUTH 11 eKCIIePYMEHTAIBHO OOIPYHTYBaTI €(eKTUBHICTD Q/ITOPUTMY ITOOYZOBY iHAVBIAya/Ib-
HUX IpOrpaM HiATOTOBKM BMCOKOKBaTi(hiKOBaHMX 0araToOOpLIB y /Ierkilt aTieTni Ha eTami 6e3nocepeHbOI MATOTOBKY JI0
TOJIOBHUX 3MaraHb 3¥IMOBOTO CE30HY.

Marepian i Merogu. OCHOBHOIO MeTOI (OPMYBA/NIBHOTO eTaly ekcrepumeHTty (2020-2021 pp.) 6yma po3pobka mporpam
CTPYKTYPHVX OAMHMNIb TPEHYBATIbHOTO IIPOLieCy (TpeHyBalIbHIX 3aHATh, MIKPOLMKIIIB, ME3OLIMKIIIB, eTany OesIocepesHbol mij-
TOTOBKM IO TOJIOBHUX 3MaraHb) Ha OCHOBi PO3pOO6/IEHOro alropuTMy nobynosu iHpusigyanpHux nporpaM. Hamu pospo6neHo
LIiCTh MOCTiJOBHMX KPOKiB [If JOCATHEHH: MOBHOLIIHHOI Mi/ITOTOB/IEHOCTi CIIOPTCMEHIB [I0 TOIOBHMX 3MaraHb.

Pesynbratu. BukoHaHHA iHAVBIfyaIbHOI Iporpamu Ha eTami 6e3nocepeHbOl MATOTOBKY O 3MaraHb 3MIMOBOI'O CE30HY €
eeKTUBHUM i la€ 3MOTy kBamidikoBaHMM 6araToOOpIAM BUIITU Ha MK CIIOPTMBHOI GOPMU Ha Yac y4acTi B 3MaraHHAX YeMIIi-
oHary YKpaiHu y npumimiensi 3 cemubopcrsa. IIpo 1e cBigdaTh JOCATHYTI CTATMCTUYHO 3Ha4ymli BigMinHOCTI (p<0,05) B ycix
HoKasHMKaX (isn4HOI Ta GYHKLIOHATBHOI MirOTOBIEHOCTI, B IOPiBHAHHI 3 KOHCTaTyBa/IbHIM €TAIlOM eKcIepuMeHTy. IIpupict
IIOKAa3HMKIB y 6iroBux Tecrax ckiaas 2,8-4,4%, y TecTax, 1o BimoOpakanu MIBUAKICHO-cnoBi 3ai6HOCTI — 4,0-4,2%, y CUIOBIi
KOHTPOJIbHIII BIpasi — 6,6%. BigsHauaemo cratuctiano foctoBipamii (p<0,05) MO3UTUBHMUIT HIPUPICT YIPOROBK GOpMYBaIbHO-
ro eTany B IOKa3HMKaxX (l)iSMqHOI TIpale3aTHOCTI 6araT060puiB y MeXax 5,8-6,0% i B moKasHUKax aepo6Ho'1' PO yKTMBHOCTI B
mexax 4,4-4,5%.

BucnoBku. Buxopucranua aaropurmy Ho6y,11031/1 iHIMBigya/IbHOI IPOTPAaMM MiATOTOBKM O 3MaraHb BUCOKOKBaIipikoBa-
HIIX JIETKOAT/IeTIB-6araTo60pLiB OpiEHTYE TPeHepa i CIOPTCMeHa Ha JOCATHEHH: 6a)KaHOTO CIIOPTUBHOTO Pe3y/IbTaTy HabiIbiI
KOPOTKMM IIJLIXOM IIPJ €KOHOMHOMY Ta palliOHa/JIbHOMY BJMKOPMCTaHHI TPeHYBaJIbHUX 3acO6iB Ha HAOIIbII CKIAZHOMY Ta
BifiOBiffa/IbHOMY eTati 6e31ocepeHbOI MATOTOBKI 1O TO/IOBHIX 3MaraHb. JJOTPYMaHHS BUK/IA/ICHUX II0JIOKEHb a/ITOPUTMY HO0-
3BO/IMJIO PALIiOHAIBHO CIUIAHYBATH I 0OpaTy ONTUMATIbHIII BapiaHT HOOYAOBY TPEHYBA/IBbHOTO IIPOLIECY.

KirouoBi croBa: erkoatierndse 6araro60pcTBo, 6ararobopiii, TpeHyBaIbHMIL IPOLeC, IPOrPaMyBaHHs, eTall Oe3nocepes-
HbOI MiJTOTOBKM, A/ITOPUTM.
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