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Abstracts

Background and Study Aim. Study of stability of results of the morphofunctional condition, physi-
cal fitness and competitive activity is the main predictor of an athlete’s individual development: if these
indicators are stable, then the development can be predicted the prediction will be inaccurate due to the
high variability of the results of multi-year observations. This will allow to determine the potential move-
ment capabilities of those who are engaged, this will make it possible to more rationally plan the volume
of training loads in the annual training cycle, choose adequate training means. The aim of the study — to
determine the criteria for predicting sports results in freestyle swimming at a distance of 100 m in young
swimmers aged 16 years. Material and Methods. 35 young swimmers aged 10—16 years took part in
the research. The research was conducted in the sports complex of Lutsk National Technical University
(LNTU) in April 2024. The following methods were used in the work: theoretical analysis of literary
data, methods of determining the morphofunctional state, methods of identifying hydrodynamic qualities,
methods of determining the biological maturation of an organism; pedagogical control tests (swimming
distances — 25 m, 50 m, 100 m, 200 m freestyle); methods of mathematical statistics. Results. The sta-
blest indicators are the body length, length of a foot, a hand and foot. During all analyzed age periods the
reliable interrelation between length of sliding and the maximum speed of swimming which considerably
increases with age is revealed. Initial sports results with different level of maturing of an organism make
unequal impact on sporting achievements of young swimmers at the age of 16 years at various distances. In
process of increase in length of a distance stability of indicators of competitive activity increases. During
predicting sports results in freestyle swimming at the age of 16, the initial results, the rates of their growth
during the period of the first two years of training, the level of biological development of young swimmers
were taken into account. Conclusions. The presented materials can be used for forecasting of expected
development of physical readiness of young swimmers.

Key words: forecasting, sports result, morphological and functional indicators, hydrodynamic qualities,
level of biological maturing of an organism.

IlepexymoBu Ta MeTa qocaigxenHsi. BuBueHHs cTaOUTLHOCTI pe3ynbraTiB MOp(o-(yHKIIOHATEHOTO
cTaHy, (pi3M4HOI MiATOTOBIEHOCTI TA 3MarajbHOi JISTIBHOCTI € OCHOBHUM IPOTHO3YBAaHHAM 1HIMBIAYallb-
HOT'O PO3BUTKY CIIOPTCMEHA: SIKIIO Il MOKA3HUKU CTab1IbHI, TO PO3BUTOK MOKHA IPOTHO3YBATH, TIPOTHO3
Oyzie HETOYHUM 32 BUCOKOI Bap1aTUBHOCTI pe3yJIbTaTiB 0araTopiyHuX crioctepexens. Lle 1o3BonuTh Bu3Ha-
YaTW NOTEHIIHHI PyXOBl MOMJIMBOCTI CHOPTCMEHIB, AAaCTh MOKJIMBICTH OLIbII PALiOHATBHO ILIaHYBaTH
00cAru TpeHyBaJbHUX HABAHTAXXEHb y PIYHOMY ILMKJII MiJrOTOBKH, MiAOMPATH aJeKBaTHI TPEHYBaJbHI
3acoOu. MeTa 10C/1ilzkeHHSI — BU3HAYUTH Y IOHUX CIIOPTCMEHIB BIKOM 16 pOKiB KpuUTepii MPOrHO3yBaHHS
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CIOPTUBHAX pEe3yNbTaTiB y MJIaBaHHI BUIBHUM CTUIIEM Ha I[I/ICTaHI_Ill 100 m. Marepiaa Ta meToau. Y foci-
JDKeHH1 B3SJIM Y4acTh 35 1oHMX MaBiiB BikoM 10-16 pokiB. JlocmimkeHHs POBOAMIIH Y CIIOPTUBHOMY
KOMILICKCT JIyIbKOrO HALiOHAIBHOTO TEXHIYHOTO YHlBepCI/ITeTy (JIHTY) y xBiTHi 2024 poky. Y pobo-
Ti OynM BUKOPUCTaHI Taki METOIH, SIK: TeopeTI/I‘lHI/II/I aHaii3 J'IlTepaTypHI/IX JAHUX, METOAM BU3HAUEHHS
Mopq)o (pyHKmOHaJILHoro CTaHy, METOH BHSIBJICHHS Fl,Z[pOI[I/IHaMl‘IHI/IX SIKOCTEH, METOIM BU3HAUYEHHS 010-
JIOTIYHOTO JI03piBAHHS opraH13My, Hearoriyi KOHTPOIbHI BI/Inpo6yBaHH;1 (HpOHJ‘II/IBaHHH MUCTAHIIH —
25 M, 50 m, 100 m, 200 M BiTBHUM CTHJIEM); METOAU MaTeMaTH4YHOI cTatucTHkU. PesyabTaT. Haibinbm
CTaGiJ'IBHI/IMI/I MMOKA3HUKAMU € JOBXKHHA Tina, cromu Ta KucTi. [IpoTsirom ycix mpoaHanizoBaHUX BIKOBHX
NepiofiiB BUSBICHO JOCTOBIPHUI B3a€MO3B’SI30K MK JIOBXMHOO KOB3aHHSI T MaKCHMAIIBHOIO mBm[Kic-
TIO TIJIABaHHS, SIKa 3HAYHO 3POCTAE 3 BIKOM. BI/IXII{HI CTIOPTUBHI pe3yJbTaTH 3 p13HI/IM plBHeM ,Z[O3p1BaHH$I
opraH13My HEOJIHAKOBO BIUIMBAKOTH HA CTIOPTUBHI JIOCSITHCHHSI FOHUX [IJIaBIIB BIKOM 16 pOKlB Ha p13HI/IX
I[I/ICTaHI_II}IX v Mlpy 30UIBIIEHHS JOBKUHHI JUCTAHINIT HlIlBI/IH_IyGTLCH cTallIbHICTh TOKA3HUKIB 3MarajibHOl
JisbHOCTI. Y pasi TMPOrHO3YBAHHS CIIOPTHBHHX pEe3yNbTaTiB y MIIaBaHHI BUTHUM CTUIIEM Y BlHl 16 poxkiB
BPaXOBYBaJIHCS TIOYaTKOBI Pe3yNbTaTh, TEMIH IXHHOTO IpUpoCTy 32 nepion mepIux JIBOX POKIB 3aHSTB,
plBeHB 0107I0T1YHOTO PO3BUTKY IOHMX IUIABIIB. [licns 1BoX pOKlB 3aHATD [IABAHHAM 3’ SIBIISIETHCS MOXKIIN-
BICTb NIEBHOIO MipOI0 IPOTHO3YBATH CHOpTI/IBHl pesynbratu 16- pl‘lHI/IX I0OHaKiB. BuCHOBKH. Hpe,Z[CTaBJ'IeHl
MaTeplaJ'II/I MOXKYTh OyTH BUKOPUCTaHI JJIs TPOTHO3YBAHHS O4iKyBaHOTO PO3BUTKY (hi3MYHOI MiArOTOBIE-

HOCTI IOHUX HJ'IaBI_IlB

Kntouosi  cnoga: mporHosyBaHHs,

CIOPTUBHAI  pe3yisTar, Mopho-QyHKIIOHANbHI [OKa3HUKH,

Fl):[pOI[I/IHaMl‘IHl HKOCTI plBeHB 010710T1YHOTO HOSplBaHHH opraH13My

Introduction. The results of performances
of world-class swimmers show that the highest
attainments in swimming are achieved only by
especially gifted athletes who possess a certain
morphological structure of the body, the highest
level of physical and mental abilities, as well as the
perfection of technical and tactical skills [2; 6; 21].

Swimming as a sport is characterized by the
following features: first of all, it is a special
environment in which a person lies horizontally,
almost in a weightless condition [9; 20]. The
thermal conductivity of water is much higher
than that of air — this activates biochemical
processes that are associated with the release of
heat, and muscle activity increases them even
more, thereby hardening a person, developing
his physical capabilities [1; 7; 10].

Swimming is one of the most widespread
and popular modern sports, it belongs to cyclic
sports and includes six disciplines — freestyle,
breaststroke, backstroke, butterfly, complex
swimming, relay swimming [4; 14; 16]. Sports
swimming is, first of all, a struggle for the speed
of overcoming certain distances [5; 13]. To do
this, it is necessary to master such a swimming
technique that allows you to show the highest
speed and at the same time spend energy
sparingly [3; 12].

The study of the stability of the results of
the morphofunctional state, physical fitness and

competitive activity is the main predictor of the
individual development of an athlete: if these
indicators are stable, then the development can be
predicted, the prediction will be inaccurate due to
the high variability of the results of many years of
observations [15; 18]. This will make it possible to
determine the potential movement capabilities of
those who practice, will make it possible to more
rationally plan the amount of training loads in the
annual training cycle, to select adequate training
equipment means [17; 19].

The purpose of the research is to determine
the criteria for predicting sports results in
freestyle swimming at a distance of 100 m among
young athletes aged 16.

Material and Methods.

Participants: 35 young swimmersaged 10—16
took part in the study. The study was conducted
according to the Declaration of Helsinki (2013)
and approved by the host university ethics
committee.

Procedure: the research was conducted in the
sports complex of the Lutsk National Technical
University (LNTU) in April 2024. Research
methods: theoretical analysis of literary data,
methods of determining the morphofunctional
state, methods of identifying hydrodynamic
qualities, methods of determining the biological
maturation of an organism; pedagogical control
tests (swimming distances — 25 m, 50 m, 100 m,
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200 m freestyle); methods of mathematical
statistics.

Statistical analysis: informed consent for
participation in this experiment was obtained
from all participants. Systematization of the
received data was carried out in Microsoft Office
Excel spreadsheets. Statistical analysis was
performed using the SPSS 22 program.

Results. We studied the dynamics of
indicators of physical development of young
swimmers aged 10—16 by generalizing method.
The most stable indicators are the length of the
body, the length of the leg, arm and foot. Thus,
already at the age of 10-11 years, it is possible
to predict with sufficient probability the body
length of high school students, which play an
important role in this sport.

Body weight, the vital capacity of the lungs
and bone dynamometry have less stability, as
indicated by the correlation indicators between
juvenile and definitive signs. These indicators
are more influenced by environmental factors.
In the period of puberty, there is a decrease in
the correlations between the analyzed indicators,
which complicates the possibility of forecasting
in this period of the child’s development.
Streamlining, buoyancy and balance of the body
in water depends on the features of the physique
and body weight and vital capacity of the lungs.
The length of gliding in the water is the main
indicator of the fluidity and buoyancy of the
body. In all analyzed age periods, a reliable
relationship between the length of the slide
and the maximum swimming speed was found
(r = 0.520-0.661). The relationship between
repeated measurements of the length of the
glide in swimmers 10-16 years old reaches
reliable values. With age, the correlation of these
indicators increases noticeably, and with the
growth of sportsmanship, the informativeness of
this characteristic increases. Mobility indicators
in the shoulder and ankle joints are the most stable
in the analyzed age range (r = 0.666—0.995). As
age increases, the correlation of these indicators
increases. The results of static strength are
more stable compared to the strength of traction
in water, indicating that the special strength
fitness of swimmers is largely determined by the

144

indicators of training activity. According to our
data, breath retention indicators are less stable:
the correlation between ages 10 and 16 is only
0.276, and between 15 and 16 years — 0.674. In
the accelerated type of development, an intensive
increase in sports results was found at the age of
10-12 years, the normal type — at 1213 years,
and the retarded type — at 13—15 years. Initial
sports results with different levels of maturation
of the body have a different effect on the sports
achievements of young swimmers at the age of
16 in different distances (Table 1).

Table 1
The value of the initial results of young
swimmers with different levels of body

maturation
. Value of initial results, %
Distance Normal
length, m | Retardants Accelerate
type
25 9.1 154 22.2
50 12.6 17.7 25.8
100 11.7 195 24.6
200 13.3 18.6 30.4
Retardant swimmers have the lowest

significance (from 9.1 to 13.3%) of initial
results at distances of 25-200 m, and accelerated
swimmers have the highest significance of
initial results (from 22.2 to 30.4%). Swimmers
with a normal type of development occupy an
intermediate position in the significance of
the initial results. We also found a pattern of
increasing significance of the initial results as the
swimming distance lengthened.

High increases in sports results among young
swimmers aged 10—12 years are replaced by their
significant decrease (r = - (0.38-0.74)), with an
average level of increase in these indicators,
stable changes are noted in the future, with a low
level of increase in sports results contradictory
changes of the studied characteristic appear.
According to our data, at the age of 10-13
years, the anthropometric indicators of young
swimmers significantly affect the sports results
at distances of 25-200 m, the highest correlation
was found with body length (r = - 0.56-0.72).
As age increases, the importance of height and
weight indicators gradually decreases. This
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shows that at primary school age high sports
results are shown by accelerated children who
have a temporary advantage over peers with a
lower level of physical development. At the age
of 1415, there is a clear decrease in correlation
indicators, indicating the influence of the puberty
jump. Up to the age of 16, the dependence of the
sports result on the size of the total dimensions
increases slightly again at distances of 25-200 m
freestyle. So, when choosing a specialization in
short-distance swimming, it is necessary to take
into account the size of the total body size.

The results of the study convincingly
prove that it is difficult to predict the potential
opportunities of young swimmers based on the
initial indicators of competitive activity. As the
length of the distance increases, the stability of
competitive activity indicators increases. It is
only after two years of swimming lessons that
it becomes possible to predict the sports results
of 16-year-old boys to a certain extent. When
predicting sports results in swimming, initial
results, rates of their growth over the period of
the first two years of training, and the level of
biological development of young swimmers were
taken into account. The regression equations
have the following form: y = AX, + BX, + C,
where y is the predicted result in swimming
100 m freestyle at the age of 16, s; X, — result
in swimming 100 m in 10 years, s; X, —result at
12 years old, p. For retarded (a = 0.02; b= 0.37;
c=32.21),normal (a=0.14; b=0.32; ¢ =26.52)
and accelerated (a = 0.22; b = 0.33; ¢ = 10.31)
types of development.

Example: at the age of 10, a young athlete
showed a result in 100 m freestyle swimming of
1.14.7,and attheage of 12—1.06.3. This swimmer
has a normal type of biological development.
The calculated result at the age of 16 should be
58.20 s, the actual result is 58.7 s. Therefore, the
actual and predicted results are marked by 0.5 s
(0.9%). Undoubtedly, such a difference in sports
results allows us to consider such a forecast quite
accurate. The presented materials can be used to
predict the expected sports result at the distance
of 100 m freestyle in young swimmers.

Discussion. Individual forecasting is based
on the processing of a large number of materials,

revealed average indicators from all aspects of
the swimmer’s training and comparing them
with a specific person. So, for example, the
analysis of 137 qualified freestyle swimmers
revealed the main indicators of the special
preparedness of swimmers, on the basis of
which standards were determined for different
levels of sports achievements. Comparing
individual data with these model characteristics
helps to assess the strengths and weaknesses of
a swimmer’s preparation, to give a forecast of
his capabilities, and, accordingly, to implement
a training strategy in planning. Prediction
of physical fitness is based on the existing
reference variants of correct movements. Thus,
according to R. Haljand [11], in swimming, the
requirements and guidelines are detailed in detail
regarding the swimmer’s main actions, limiting
phases, movements in each phase separately and
coordination of movements (R.B. Khalyand,
2011)[11]. In addition to the quantitative analysis
of characteristics, there is also a substantive
side of the technique. At the same time, certain
deviations will be characterized by the physique,
functional data, willpower qualities of the athlete-
swimmer. The complex of morpho-functional
model characteristics of high-class swimmers,
depending on specialization, was developed by
M.Yu. Yachnyuk et al. (2020) [22]. Comparison
of individual data of a specific athlete with
model indicators allows to determine their
correspondence. Based on this correspondence,
forecasting /determining the potential of the
swimmer/ is carried out.

The analysis of the scientific and
methodological literature has come to the
conclusion that the prediction of sports results
should be based on the study of a whole set
of indicators. Among these indicators, an
important role is played by the morphofunctional
parameters of athletes (I.H. Hlukhov, 2021) [6].
In the works of I. Hruzevych et al. (2017) [8] it is
noted that athletes of various swimming methods
have certain features of morphofunctional
development. Our research confirms the facts
about the significance of predicting a competitive
result to competitions in competitive swimming.
The authors of the article supplemented the
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information about the predicting role of a
competitive result, which is of great importance
for the preparation of athletes for sports
competitions.

Conclusions. When predicting sports results
in freestyle swimming for boys at the age of 16
(the level of multiple regression was calculated),
the initial sports results at the age of 10, their
growth rates during the first two years of training,
and the level of their biological development
were taken into account.
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