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The purpose of the work was to study the pat-
terns of development and formation of the structure
of the skeletal, muscular, circulatory system under the
influence of various physical activities in the dynam-
ics, followed by the definition of correlations of the val-
ue of anthropometric and morphometric parameters
in the training of athletes.

Studying of the literature data, we can conclude
that modern professional sports requires loads close
to maximum, and sometimes even exceeding them,
the establishment of these maximum permissible
loads and the study of the patterns of their develop-
ment is a very urgent task.

The main problem in training athletes is adequate
selection and sports affiliation. Solving the problems
of selection involves the creation of a model of the ath-
lete of this specialization, that is a certain set of char-
acteristics that determine athletic performance. This
requires anthropometric assessment, morphometric
and biometric data to track physical and physiological
parameters, information to assess performance and
recovery in sports, modification of training regimes to
prevent injuries, provide guidance on regulating the
use of technologies used in professional sports, as
well as to research and make recommendations for
the proper collection, storage and exchange of health
information.

One of important problems of modern morpholo-
gy is the study of changes that occur in the body un-
der the influence of various factors. This problem has
become especially important in connection with the
development of sports. High sports performance, as-
sociated with a significant load on the athlete’s body,
encourages scientists, doctors, coaches to search
for physiological reserves of the body and search for
optimal training regimes. From this point of view, the
study of changes that occur in individual organs, sys-
tems and in the body as a whole, under the influence
of physical activity of varying intensity and nature is
relevant and of great practical importance.

Conclusion. Modern professional sports require
loads that are close to the maximum, and sometimes
are such or exceed them. It is the establishment of
these maximum allowable loads and study the pat-
terns of their development which is a very promising

area. This will allow timely selection of athletes for a
particular sport, to carry out preventive and curative
measures to improve their structural and functional
condition.

Keywords: athletes, anthropometry, morphome-
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Introduction. Movement, in the broadest sense
of this word, is a prerequisite for the existence of any
living matter. Physiologist I. M. Sechenov wrote: «All
the infinite variety of external manifestations of brain
activity is finally reduced to a single phenomenon —
«muscle activity». The meaning of this expression is
that all human thoughts are realized through move-
ments. The muscles of the upper and lower extremi-
ties play a primary role in these movements [1].

Physical culture and sports are one of important
means of diverse and harmonious development. Tis-
sues, organs and systems are closely interconnected
and form a single automatic and functional whole, de-
termining the work of the whole organism. From this
point of view, the constitutional approach in medicine,
the foundations of which were laid by Hippocrates [2],
is important.

The purpose of the work was to study the pat-
terns of development and formation of the structure of
the skeletal, muscular, circulatory system under the
influence of various physical activities in the dynam-
ics, followed by the definition of correlations of the val-
ue of anthropometric and morphometric parameters
in the training of athletes.

Main part. At the present stage of development
of sports and sports science, an example of the in-
tegration of modern sciences, which is based on the
similarity of the structure of the internal functioning
of objects, is the general theory of training athletes.
Today, the theory of training athletes, based on the
methodology of integrative approaches and the pos-
sibility of related disciplines, allows to provide such a
systematization of knowledge, which is functional and
has no contradictions, also allows to obtain knowledge
accumulated in the theory of sports training, physiol-
ogy, biochemistry, morphology, psychology, etc. [3].
The direction of management and control of training
of athletes, their selection and orientation, modeling
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and forecasting unite the field of knowledge that has
been intensively developed in the last two decades
[4, 5]. This is due to the manifestation of the general
trend and objectification of the training system of ath-
letes, the introduction of scientific and technological
progress, using the capabilities of general disciplines
such as cybernetics, morphometry, system approach,
operation research, finding reserves to improve the
training system of athletes [6-8]. In this regard, the
formation of a holistic system of knowledge requires
consideration of management and control, selection
and orientation, modeling and forecasting, as one of
the key areas in the study of the theory of training
athletes [9-11].

According to Lezhneva O. V., who has studied the
body structure and central hemodynamics in athletes
of different sports of the adolescence and establishing
relationships between hemodynamic and somatomet-
ric parameters, it was found that among athletes of dif-
ferent specializations and football players most of the
parameters of central hemodynamics in wrestlers were
the lowest. The peculiarities of the connections of the
parameters of central hemodynamics with anthropo-
metric and somatotypological indicators in young men
who are engaged and not engaged in sports, as well
as separately in volleyball players, athletes, wrestlers,
football players of high skill level are also proved. The
author establishes the features of the percentage dis-
tribution of anthropo-somatological parameters in the
models of appropriate parameters of central hemody-
namics in volleyball players, wrestlers, athletes and
football players and proves that football players’ he-
modynamic parameters were determined by circum-
ferential, longitudinal and craniometric dimensions of
the body — sagittal arch of the head, width of the lower
jaw, hip and thigh girth, athletes’ — girth size, thickness
of skin and fat folds, width of the distal epiphysis of the
shoulder, football players’ — body diameter, girth and
craniometric dimensions.

But in order to achieve some success in sports, in
addition to the study of biometric, anthropometric indi-
cators and the stagnation of biomechanical technolo-
gies, morphometry is important for planning promising
sports achievements. The task of distinguishing the
variability (in a broad sense) of the shape and size of
morphological objects is one of the fundamental for
many biological studies [12-17]. Until recently, in stud-
ies of this kind, «parallel» existed and two different
areas were developed — quantitative analytical and
figurative stagnation (in a sense, «qualitative») geo-
metric. In the first case, the task is to use a set of lin-
ear dimensions to describe the object, using various
quantitative methods to obtain a dimensional compo-
nent from the total variety and, consequently, to ob-
tain a component of the form. In the simplest case,
the so-called indices are calculated for this purpose,
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as well as the angles between the vectors passing
through certain points. Similarities in form also use
the Burnaby method based on regression analysis
(Thorpe, 1976), principal components methods (Atch-
ley et al., 1981) and common principal components
(Flury, 1988).

So, in the field of sports, information on muscle
morphology is very valuable in diagnosis or further re-
search, after treatment or training. Ultrasound is a tool
commonly used to visualize soft tissue structures in
muscle diseases and the effects of physical training.
The visualization allows to quantify muscle size, beam
length, and pennant angle. These morphological vari-
ables are important determinants of muscle strength
and tension range. Currently, image measurements
are mostly performed in two-dimensional images,
with the expert choosing, apparently, the appropriate
orientation and location of the ultrasonic probe. Such
two-dimensional methods limit morphological mea-
surements to one plane of the image, while the pa-
rameter of interest may not be in this plane. Morpho-
logical analysis requires a 3D approach that provides
off-plane measurements using a 3D scorecard. It is
known that such a three-dimensional morphological
image of soft tissues is provided by magnetic reso-
nance tomography (MRT). However, MRT is expen-
sive and not always available. Special MRT sequenc-
es, such as tensor image diffusion, are also required
to visualize muscle fibers. An economical alternative
to MRT is 3D ultrasound (3DUS). The 3DUS approach
provides several advantages over MRT methods, for
example, it imposes less restrictions on the position-
ing of the subject during the examination [17].

Guido Weide developed a method for perform-
ing 3D morphological ultrasound analysis of muscles.
3DUS was built from calibrated free two-dimensional
ultrasonic visualization in two-dimensional mode B,
which are placed in a voxel array. Ultrasound (US)
quantified muscle size, beam length, and angle of
excision. These morphological variables are import-
ant determinants of muscle strength and the range of
stress strength. The author describes the approach
to determine the volume and length of beams m. vas-
tus lateralis and m. gastrocnemius medialis. 3DUS
promotes using 3D anatomical references. This pro-
vides a rapid and cost-effective approach to quantify
3D skeletal muscle morphology, as in sports, muscle
morphometry information is very valuable in diagno-
sis and long-term planning after treatment or exercise
[18-22].

Currently, a new approach to the comparison of
forms, which combines the method of transformation
lattices with specific quantitative methods — «geo-
metric morphometry» (Bookstein, 2002; Rohlf, 2002,
Marcus, 2000; Pavlinov, 2000). It is a set of algebra-
ic methods of multidimensional eigen-analysis of the
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coordinates of labels, together describing the config-
uration of morphological objects. The basic ideas of
geometric morphometry were formulated only in the
early 80s of the 20" century (Kendall, 1984; Book-
stein, 2002). Nowadays, a very active methodology,
the mathematical apparatus of which is considered to
be sufficiently developed to solve many applied prob-
lems (Bookstein, 2000, 2002), published a number of
monographs, collections and review articles that give
a complete picture of the theory, methods and results
of geometric morphometry of applied research (Rohlf,
2002; Bookstein, 2002; Bookstein, 2000; Marcus,
2000; Dryden, Mardia, 1998; Monteiro, Reis, 1999;
Costa, Cesar, 2000; Pavlinov, 2002).

Pavlinov I. Y., Mikeshina N. G., 2002, had con-
sidered the basic concepts and methods of geomet-
ric morphometry, which involved a multidimensional
analysis of the coordinates of the landmark, located
in accordance with certain rules on the surface of the
morphological object. The purpose of this was to iden-
tify differences between morphological objects in their
form. Differences between forms were measured as
the distance between the corresponding points. For
linear methods of multidimensional statistics, to be
used to compare figures, the corresponding points
were projected on the tangent plane. The Procrustean
distances can be used in multidimensional analysis
as well as Euclidean distances. In the second case,
the figures are adapted to the standards by stretching,
compressing and shifting to the complete identity of
the landmark configurations. The eigenvectors of the
resulting bending energy matrix are defined as a new
form of variables, the main skews that give a different
space to the figure with the beginning defined by the
reference. The projections from the forms compared
on the basic bases gave partial bases, and their cova-
riance matrix of decomposition into eigenvectors gave
relative bases similar to the main components (in par-
ticular, they are mutually orthogonal). Both partial and
relative bases can be used in many multidimension-
al statistical analyzes as quantitative variables. The
results of thin-plate spline analysis were presented
graphically using a transformation grid that reflects the

type, number and location of differences in the figure.
The basic rules of sampling and positioning of land-
marks used in metrology are considered. They make
it possible to estimate the correlation between differ-
ent figures, as well as between the figure and some
non-figure variables (linear measurements, etc.); as-
sess the differences between organisms in the form of
morphological structure; to identify the landmarks that
best match both the correlations and the differences
between the forms [23, 24].

Shalaev V. A., Didenko M. N., Shalaeva T. A,,
compared the objectivity and efficiency of morpho-
metric data obtained by computer morphometry, as
well as measurement data performed with a screw
eyepiece — micrometer MOV 1-15. As a result, there
was a decrease in labor intensity, increased produc-
tivity and objectivity in morphological studies. In ad-
dition, the method significantly improves the number
of studies, the speed of statistical processing and ob-
taining visual material, which allows you to use this
method [25,26].

So, analyzing the literature of scientists, it be-
comes clear that highly productive athletes are ex-
traordinary people who experience high physical and
psychological stress during their professional lives.
However, to date, the prognostic value and domi-
nance of indicators of total and partial body size, mor-
phometric and somatotypological characteristics in
predicting the prospects for achieving high results in
sports have not been established [27-29].

Conclusion and perspective for further re-
search. Considering the data of the literature, we
can conclude that modern professional sports require
loads that are close to the maximum, and sometimes
are such or exceed them. It is the establishment of
these maximum allowable loads and study the pat-
terns of their development is a very promising area.
This will allow timely selection of athletes for a partic-
ular sport to carry out preventive and curative mea-
sures to improve their structural and functional con-
dition. Also, it is planned to further study the morpho-
metric and other characteristics of athletes in order to
select for certain sports.
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BUBYEHHA AHTPONMOMETPU4YHUX TA MOPPOMETPUYHUX NMAPAMETPIB

B NiaroTtoBLUl CMOPTCMEHIB

Kapameeea C. 0., Cnno60o0sH O. M., Moceltiyyk FO. KO., lMaypsik O. 4., lNot P. C.

Pe3tome. Busyatoum gaHi nitepatypu, MoxHa 3poOUTU BUCHOBOK, LLO CyYacHUI NpodeciiHuin cnopT Bu-
Marae HaBaHTaXeHb, ONM3bKNX OO0 MaKCUManbHKX, a iHOAi | Takux, WO NEepPEBULLYIOTH iX, BCTAHOBMEHHS LNX
rPaHivHO JOMNYCTUMNX HABAHTaXEHb | BUBYEHHS 3aKOHOMIPHOCTEMN iX PO3BUTKY € BEMNbMU aKkTyanbHUM 3aBAaH-
HaM. OcHoBHa Npobrnema B MiAroToBLUi CMOPTCMEHIB - NpaBuUibHUA NiAbip i cnopTMBHa NpuHanexHicTb. Pi-
LWeHHs 3adad Biabopy nepenbavae CTBOPEHHA Moaerni cnopTcMeHa AaHoi cnedianisadii, TOGTo NeBHOro Ha-
Bopy xapakTepuCTuK, L0 BU3HaYaloTb CNOPTUBHI pe3ynstati. [ns uboro noTpibHi aHTponomMeTpuydHa oLiHKa,
MopoMeTpurYHI | BioMeTpuyHI AaHi ANS BiACTEXeHHSA isnYHUX i igionoriyHnx napameTpis, iHopmauia Ans
OLiHKM Mpaue3aaTHOCTI Ta BiHOBMNEHHS B CMOPTI, 3MiHa pEXMMIB TpEeHyBaHb ANd 3anobiraHHa TpaBm, Ha4aHHSA
pekoMeHAauin 3 perynioBaHHA BUKOPUCTAHHA TEXHOSOrIN, WO BUKOPUCTOBYIOTLCA B NPodecinHoOMYy CnopTi, a
TaKOX OOCMIIKEHHS | pekoMeHaaLii No npaBunbHOMY 360py, 30epiraHHo Ta 06MiHY Megu4HoK iHdopMaLieto.

OpHieto 3 Baxnuemx Npobrnem cy4yacHoi MOpdonorii € BUBYEHHS 3MiH, WO BigOyBatoTLCA B OpraHiami, nig
[ieto pisHux gaktopiB. Lsa npobnema Habyna ocobnmnBoro 3HauYeHHs1 B 3B’S13Ky 3 PO3BUMTKOM cropTy. Bucoki
CMOPTMBHI MOKa3HWKKM, MOB’A3aHi 3i 3HaYHUMUN HaBaHTaXXEHHAMW Ha OpraHiaM CMOPTCMEHA, CMOHYKalTb yye-
HUX, nikapiB, TpeHepiB 40 NOLyKy i3ionoriYyHMX pesepBiB OpraHiaMy, i NOLYKY ONTUManbHUX PEXnMis npu
TpeHyBaHHi. 3 L€l TOUKM 30py BMBYEHHS 3MiH, LLO BigOyBalTbCA B OKPEMUX OpraHax, CUCTEMAaXx i B OpraHiami
B Uinomy, nig gieto isnyHNX 3aBaHTaXeHb Pi3HOI IHTEHCMBHOCTI | XapakTepy € akTyanbHUM, i Mae Baxrnuse
NpakTUYHe 3Ha4YeHHs. [NepcnekTUBHMIA HaNPSAMOK A03BOMNUTL CBOEYACHO NpoBoAUTY Bigbip CNOpPTCMEHIB Ans
3aHATb KOHKPETHUM BMAOM CMOPTY, NPOBOAUTW NPOMdINaKkTUYHI Ta nikyBarnbHi 3axoau WoAo MONINWEHHs iX
CTPYKTYPHO-(PYHKLIOHaNbLHOIo CTaHy

Knro4yoBi cnoBa: cnopTCMeHn, aHTponomeTpis, MopdoMeTpis.
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MU3YYEHUE AHTPONMOMETPUYECKUX U MOPPOMETPUYECKUX MAPAMETPOB B NoAro-
TOBKE CMOPTCMEHOB

Kapameeea C. KO., Cno600dsiH O. H., Moceluyk IO. FO., MNaypsik O. 4., ot P. C.

Peslome. I/I3yqaﬂ OaHHble nuTepartypbl, MOXHO CcAenaTtb BbiBOA, YTO COBpeMeHHbIVI I'IpOCbeCCVIOHaJ'IbeIVI
cnopt Tpe6yeT Harpys3ok, ONU3KNX K MaKkCMMarnbHbIM, @ MHOrAa 1 npeBbillaroLmnX nx, yCtTaHoBIeHne 3TuX npe-
OeNnbHO O0NMYCTUMbIX Harpy3ok U nsyyeHue 3aKOHOMepHOCTel71 X pa3BnUTUA ABNAETCA BEeCbMa aKTyaanoﬂ
3apgadent. OcHoBHas npobnema B NOAroTOBKE CMOPTCMEHOB - MPaBUbHbIN NOAB0P U CNOPTUBHAS NpUHaANeX-
HocTb. PeweHue 3apad 0T6opa npepnonaraeTt co3gaHne mogenn crnoptcMeHa ,D,aHHOVI cneuynanmlauunmn, 1o
€CTb onpefeneHHoro Habopa xapakTepuCTUK, onpeaensitoWmx CnopTUBHbIE pedynsTaTthl. [Ing atoro TpebytoT-
Csl aHTpOonoMeTpunyeckas oLeHka, MopcomeTpudeckme n BMOMeTpUYeCcKMe gaHHble ANs OTCrnexmBaHust pusm-
YeCKNX U PU3NOMNOrMYECcKNX NapameTpoB, MHpoOpMaLMA NS OLEHKM paboTOCNOCOBHOCTU U BOCCTAHOBIIEHUS
B CNOpTE, M3MEHEHME PEXMMOB TPEHUPOBOK AN NpeaoTBpalleHnsa TpasM, NpeaocTaBneHne pekomeHgauni
Nno perynupoBaHuUIo NCMOMb30BaHWUS TEXHOMNOMIM, NCNOSb3yeMblX B NpodeccMoHanbHOM CropTe, a Takke uUc-
cnegoBaHUs N pekoMeHAaumm no npaBuIibHOMY cbopy, XpaHeHUo 1 0OMeHY MeANLMHCKOM MHdopMaLnen.

O,EI,HOI7I N3 BaXXHbIX npo6neM COBpeMeHHOVI MOp(*)OJ'IOI’I/IVI ABNAETCA N3y4eHne M3MeHeHI/Il7I, nponcxoaAawinx
B OpraHuM3ame, nog AeVCTBMEM pasfnyHbIX dhakTopoB. OTa Npobnema npuobpena ocoboe 3HayeHue B CBS-
31 C pa3BuTnEM Crnoprta. Bbicokune CNOpPTUBHbIE MNMOKa3aTesin, CBA3aHHble CO 3HaYUTENIbHbIMW HaArpy3kammn Ha
OpraHm3m CropTcMeHa, r|06y>|<,u,ar0T Y4Y€HbIX, Bpaqeﬁ, TPpEeHepoB K NOUCKY d)M3MOJ'IOFI/I‘-IeCKI/1X pe3epBoB opra-
H1U3Ma N NOUCKa ONTUMalibHbIX PEXNMOB MNpPU TPEHNPOBKE. C 37O TOYKHK 3peHudA, ny4eHune I/I3MeHeHMI7I, npo-
ncexogAawmnx B otaernbHbIX OpraHax, cucrtemax 1 B opraHuM3me B Lenom, noa D,GVICTBI/IGM (i)VI3I/I‘-IeCKI/IX 3arpy3ok
pasnvaoﬁ MHTEHCUBHOCTU N XapaKkTepa ABNAETCA aKTyallbHbIM U UMEET BaXXHOEe NpakThn4eckoe 3Ha4YeHue.
I'IepcneKTMBHoe HanpaBlieHne no3BosiuT CBOEBpPEMEHHO NPOBOANTL OT60p crnopTcMeHoB And 3aHATUN KOH-
KPETHbIM BMAOM CMopTa, MPOBOAWTbL NpodhunakTnyeckne n nedebHole MeponpusaTUS Mo yIyyLEHWIO UX CTPYK-
TYPHO-(PYHKLNOHANBHOIO COCTOAHNSA

Knio4yeBble cnoBa: CropTCMEHbI, aHTPONOMETPUST, MOPOMETPUS.
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