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Constitutional features of the body of volleyball players can have a significant impact on sports performance and
are closely related to indicators of the cardiovascular system. The aim of the work is to investigate the relationships
between the tonic parameters of the lower leg rheovasogram and external body dimensions in highly professional
female volleyball players of different somatotypes. A study was conducted on 108 female volleyball players aged
16-20 years playing at a competitive level with sports experience of 6.361 + 2.865 years. Indicators of the tone of the
shin arteries were determined as derivatives of amplitude and time rheovasographic parameters using the tetrapo-
lar rheocardiography method. Anthropometric research was carried out according to the recommendations of P. P.
Shaparenko (2000). The Heath-Carter method (1990) was used in the somatotypological study. Statistical analysis
was performed in the “Statistica 5.5” program; Spearman’s method was used to establish correlations between
hemodynamic and anthropometric indicators. The results of our study also indicate pronounced differences in the
strength and quantity of relationships between rheovasographic parameters of the shin, which reflect vascular tone,
and anthropometric indicators in volleyball players with different somatotypes. More relationships were detected
in volleyball players of the ectomorphic somatotype; the smallest number of relationships was found in volleyball
players of the mesomorphic type. In volleyball players of all somatotypes, body composition indicators were the tone
indicator of all arteries of the shin were most closely correlated.
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Connection of the publication with planned re-
search works.

The work is a fragment of the planned research work
of National Pirogov Memorial Medical University, Vinnyt-
sya “Somato-viscerometric features of the human body
in different periods of ontogenesis” (state registration
number 0121U113772).

Introduction.

Constitutional features of the athletes’ body, such
as absolute and relative values of longitudinal and girth
dimensions of the body [1, 2, 3], the value of individu-
al components of body mass [4], can have a significant
impact on the performance of athletes in many sports.
Despite the fact that systematic, long-term, specific, pro-
fessional training in a particular sport adjusts the mor-
pho-functional characteristics of the athlete’s body to
their needs [5], individuals with different somatotypes
of the same sport, gender, and age have a significant
difference in the values of the external structure of the
body and the cardiovascular system [6, 7]. Therefore,
studying the characteristics of heart function and vascu-
lar condition, as the main limiting factor of performance,
in highly professional female athletes of different consti-
tutional types is of great importance [8, 9, 10]. The state
of peripheral hemodynamics, especially the indicators of

arterial tone of a particular region of the vascular bed,
determines the level of adaptive capabilities to physical
exertion [11, 12]. Significant relationships were found be-
tween peripheral hemodynamic parameters and individu-
al anthropometric dimensions and the magnitude of the
components of the somatotype and human body weight.
[13]. This pattern was also found in athletes. [14]. Unfor-
tunately, we have not found any scientific studies that
have studied the relationships between the parameters
of the external structure of the body and the indicators
of the tone of arteries of different diameters on the shin
in professional volleyball players belonging to different
constitutional types.

The aim of the study.

To investigate the relationships between the tonic
parameters of the rheovasogram of the shin and the
external body dimensions in highly professional female
volleyball players of different somatotypes.

Object and research methods.

In the period 2017-2023, 108 volleyball players of
the adolescent period of ontogenesis (from 16 to 20
years inclusive) with a high level of sports skills (from I
adult to masters of sports) with an average sports expe-
rience of 6.361+2.865 years were studied. The examina-
tion was performed during the competitive period, with
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an interval of more than 5 days after the competition
and 12 hours after training. All athletes underwent echo-
cardiography and electrocardiography. Exclusion criteria
were hyper- and hypotonic states, arrhythmias, mitral
valve prolapse, and pathological myocardial hypertro-
phy.

The tone indicators of the shin arteries were deter-
mined as derivatives of amplitude and time rheovaso-
graphic parameters using the tetrapolar rheocardiogra-
phy method. Anthropometric research was carried out
according to the recommendations of P. P. Shaparenko
[15], three total body dimensions (length, mass and
body surface area) and 48 anthropometric dimensions
were determined, in particular: longitudinal, transverse
and girth indicators of the head, limbs, trunk and thick-
ness of skin-fat folds. In the somatotypological study, the
Heath-Carter calculation method [16] was used to de-
termine 3 components of the somatotype. It was found
that there were 27 athletes with ectomorphic and ec-
to-mesomorphic somatotypes, 28 with mesomorphic
types, and 26 with an average intermediate type. Sta-
tistical analysis was performed in the licensed program
“Statistica 5.5” using the Spearman method.

Research results and their discussion.

We found that in volleyball players of the mesomor-
phic somatotype, the tone index of all arteries on the
shin had reliable direct correlations with the greatest
width of the head (r=0.51), the circumference of the
tense (r=0.40) and relaxed (r=0.44) shoulder; reliable in-
verse correlations with the thickness of the folds on the
thigh (r=-0.42) and shin (r=-0.55); non-significant medi-
um-strength direct correlations with the circumferenc-
es of the forearm in the upper third (r=0.34) and three
chest sizes (r=0.35-0.36); only with the sagittal arc of the
head was there an non-significant inverse correlation
(r=-0.34). The indicator of the tone of large-diameter ar-
teries did not have any reliable relationship with constitu-
tional parameters, only with the height of the finger point
a non-significant medium-strength direct correlation was
established. (r=0,34). The tonal index of medium and
small diameter arteries had reliable direct correlations
with the largest (r=0.48) and smallest (r=0.39) head width
and forearm circumference in the upper third (r=0.47);
reliable inversely proportional — with the thickness of
the fold on the shin (r=-0.43); non-significant medi-
um-strength direct correlations — with the circumferenc-
es of the relaxed shoulder and forearm in the lower third
(in both cases r=0.31) and the transverse lower thoracic
diameter (r=0,34). The ratio of arterial tone in volleyball
players of the mesomorphic somatotype did not corre-
late with any anthropo-somatotypological parameter.

The tone of all arteries in the shin in ectomorph vol-
leyball players saw the greatest correlation with constitu-
tional parameters among all tonic indicators. There were
significant inverse correlations with weight (r=-0.40),
length and body surface area (in both cases r=-0.42),
pubic (r=-0.53) and acetabulum (r=-0.48) anthropo-
metric points, width of distal epiphyses of the shoulder
(r=-0.44) and forearm (r=-0.41), upper forearm circum-
ferences (r=-0.55), hips (r=-0.43), upper part of tibia (r=-
0.47), neck (r=-0,56). Medium-strength non-significant
inverse relationships were found with the heights of the
suprasternal (r=-0.37) and shoulder (r=-0.32) anthropo-
metric points, the circumferences of the lower forearm
(r=-0.32), waist (r=-0.34), hips (r=-0.33), foot (r=-0.31),

chest (r=-0.34), width of the epiphysis of the tibia (r=-
0.32), sagittal diameter of the chest and interspinous
distance of the pelvis (in both cases r=-0.34). Only with
the thickness of the skin-fat fold on the back surface of
the shoulder was there an unreliable direct relationship
of medium strength (r=0.37). The indicator of large-di-
ameter artery tone had only significant inverse correla-
tions with constitutional parameters: significant correla-
tions with the heights of the pubic (r=-0.44) and brachial
(r=-0.39) anthropometric points, chest circumference on
exhalation (r=-0.42) and shoulder width (r=-0.43); unreli-
able average forces — with mass (r=-0.31), length (r=-0.35)
and body surface area (r=-0.37), heights of suprasternal
(r=-0.33), finger (r=-0.31) and acetabular (r=-0.38) an-
thropometric points, width of distal epiphyses of shoul-
der and forearm (in both cases r=-0.31), circumferences
of forearm in upper (r=-0.32) and lower (r=-0.35) parts,
waist (r=-0.32), hips (r=-0.33), foot (r=-0.39), chest during
inhalation (r=-0.32) and during pause (r=-0.33), sagittal
diameter of chest (r=-0.39), interacetabular distance of
pelvis (r=-0.32). The tone indicator of medium and small
diameter arteries did not have any reliable relationship
with constitutional parameters, only with facial width
an unreliable medium-strength direct correlation was
established (r=0.35), and with the circumference of the
shin in the upper third — an inverse one (r=-0.35). The ar-
terial tone ratio in volleyball players of the ectomorphic
somatotype was significantly correlated with the lower
forearm circumference and shoulder width (in both cases
r=-0.42); it had non-significant medium-strength inverse
relationships with facial width (r=-0.35), body surface
area (r=-0.31), heights of the shoulder (r=-0.36) and fin-
ger (r=-0.37) anthropometric points, forearm epiphysis
(r=-0.32), foot (r=-0.33) and chest circumferences on ex-
halation (r=-0.32), intertrochanteric distance of the pelvis
(r=-0.34); and it had an non-significant medium-strength
direct relationship with the thickness of the skin-fat fold
on the thigh (r=0.36).

In the group of volleyball players with an ecto-mes-
omorphic somatotype, the tone index of all arteries on
the shin with constitutional parameters had only 2 re-
liable direct correlations — with the girth of the tense
shoulder (r=0.38) and the intercostal distance (r=0.37);
non-significant direct correlations — with the girths of
the relaxed shoulder (r=0.35) and the chest during in-
halation (r=0.34), exhalation (r=0.32), and rest (r=0.36).
The indicator of the tone of large-diameter arteries was
significantly correlated only with the circumference of
the forearm in the upper third (r=0.39), and insignificant-
ly with the circumference of the head (r=0.31) and the
external conjugate (r=0.32). The tone index of medium
and small diameter arteries had a significant direct cor-
relation only with the thickness of the fold on the abdo-
men (r=0.39), and with the width of the face there was
an inversely proportional non-significant relationship of
medium strength. (r=-0,31). The arterial tone ratio indi-
cator had reliable direct relationships with head circum-
ference (r=0.36), facial width (r=0.41), hip circumference
(r=0.40), shoulder width (r=0.41); reliable inverse rela-
tionships with the thickness of the folds on the abdomen
(r=-0.53) and thighs (r=-0.44); non-significant inverse
relationships with the thickness of the fold on the side
(r=-0.36); non-significant direct relationships with the ex-
ternal conjugate (r=0.34), the thickness of the fold under
the scapula (r=0.31), the girths of the chest during exha-
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lation (r=0.31) and at rest (r=0.35), the neck (r=0.36), the
forearm in the upper and lower thirds (r=0.31), and the
greatest width of the head (r=0.33).

We found that in volleyball players of the average
intermediate somatotype, the tone of all arteries on
the lower leg had inverse significant correlations with
all chest circumferences (r=0.45 and r=0.47); with neck
circumference — a significant straight line (r=0.44), and
with the thickness of the fold on the back surface of the
shoulder — an unreliable straight line (r=0.33); inverse
insignificant correlations — with weight (r=-0.33), shoul-
der point height (r=-0.32), circumferences of the tense
shoulder (r=-0.35), thigh (r=-0.32) and hips (r=-0.36).
The indicator of the tone of large-diameter arteries had
only 1 statistically significant correlation, namely with
the chest circumference at rest (r=-0.42), and with other
chest circumferences (during inhalation (r=-0.40) and ex-
piration (r=-0.39) the correlations were non-significant;
with the thickness of the fold on the back of the shoulder
(r=0.33) and the ectomorphic component of the somato-
type (r=0.32) there were non-significant direct relation-
ships of medium strength. The index of tone of medium
and small diameter arteries did not have any reliable re-
lationship with constitutional parameters, only with all
girth dimensions of the chest (r=-0.32 — -0.35), hip girth
(r=-0.31) and width of the shoulder epiphysis (r=-0.34)
non-significant inverse correlations of medium strength
were found. The ratio of arterial tone in volleyball players
of the average intermediate somatotype was significantly
inversely proportional to the size of the skin-fat fold on
the side (r=-0.47), and an non-significant correlation of
average strength was found with foot circumference (r=-
0.40).

Analyzing the scientific findings of scientists, it was
found that in individuals with different constitutional
features, the same parameters of peripheral hemody-
namics in different somatotypological groups had differ-
ent strength and direction of relationships with anthro-
pometric and somatotypological characteristics of the
body [14, 17, 18]. The results of our study also indicate
pronounced differences in the strength and quantity of
relationships between rheovasographic parameters of
the shin, which reflect vascular tone, and anthropomet-
ric indicators in volleyball players with different soma-
totypes. In particular, in mesomorph volleyball players,
it was found that the indicators of the tone of the shin
arteries with constitutional parameters had single, me-
dium-strength correlations, only 18 connections were
found, which is 8.33% of 216 possible correlations in
this group), of which only 9 (4,17%) were reliable. The
majority of correlations in mesomorph athletes with
parameters of the external body structure was the tone
index of all arteries of the shin, 10 correlations of medi-
um strength were determined, 5 of which were reliable.
The tone index of medium and small diameter arteries
was significantly correlated with 4 anthropometric indi-
cators. It is noteworthy that the indicators of the tone of
large-diameter arteries and the ratio of arterial tones had
no significant relationship with constitutional parame-
ters. The established direction of significant correlations
in mesomorph volleyball players is interesting — the vast
majority of significant relationships were directly propor-
tional, only the thickness of skin-fat folds with indicators
of arterial tone had inverse correlations. In the study by
V.M. Moroz and co-authors [19], which was devoted to

the study of correlations between constitutional and
rheovasographic indicators on the thigh in male track
and field athletes, wrestlers and volleyball players of the
mesomorphic somatotype, it was also noted that in mes-
omorphic volleyball players, arterial tone indicators had
only direct relationships with the parameters of the ex-
ternal body structure.

In female athletes of the ectomorphic somatotype,
the number of significant relationships between the in-
dicators of arterial tone on the shin and external struc-
ture of the body was significantly greater: 57 relation-
ships of medium strength were identified (26.39% of all
possible correlations in this group), of which 17 corre-
lations were reliable (7.87%). The tone indicator of all
arteries of the shin in volleyball players of this somato-
type had the most numerous connections with indica-
tors of the external structure of the body — 24 (11.11%),
of which 11 (5.09%) were reliable of medium strength
(with correlation coefficients from -0.40 to -0.56). The
large-diameter artery tone index correlated with 20
(9.26%) body dimensions, of which only 4 were signifi-
cant relationships of medium strength (with correlation
coefficients from -0.39 to -0.44). The index of tone of
medium and small diameter arteries correlated with 11
(5.09%) anthropometric indicators reliably, and only with
2 reliably. It is interesting that in volleyball players of the
ectomorphic somatotype, who have large longitudinal
body dimensions, insignificant subcutaneous fat depos-
its, and small transverse body diameters, almost all of the
identified significant correlations were inverse. This fact
indicates that with an increase in the longitudinal, trans-
verse, and girth dimensions of the body, the indicators of
arterial tone will decrease.

We found that in volleyball players of the ecto-meso-
morphic somatotype, the indicators of arterial tone in the
shin, determined using rheovasography, rarely correlat-
ed with indicators of the external structure of the body.
Only 26 connections of medium strength were record-
ed (12.03% of the possible ones in this group), of which
only 10 (4.63%) were reliable. In this somatotypological
group, the strongest and most numerous connections
with indicators of the external structure of the body had
the rheographic indicator of the ratio of arterial tones,
15 (6.94%) connections of medium strength were found,
of which 6 were statistically significant. Other indicators
of arterial tone in the shin were correlated with only a
few anthropometric parameters. Most of the significant
associations of moderate strength that we found were
direct, with the only exception being skin-fat thickness.
Studying the relationships between hemodynamic and
constitutional characteristics in young men who played
volleyball of the ecto-mesomorphic somatotype, it was
found that the index of the tone of large-diameter ar-
teries on the thigh had only direct reliable relationships,
the tone of large-diameter arteries had both direct and
inverse relationships, and the index of the ratio of thigh
artery tones had mainly direct correlations [20]. Of all
the tonic parameters, the most numerous and strongest
in young volleyball players of this somatotype, as well
as in female volleyball players of ecto-mesomorphs, was
the ratio of arterial tones.

In volleyball players who belonged to the average in-
termediate somatotype, 22 (10.18% of all possible cor-
relations in this group) relationships of medium strength
were established between the indicators of arterial tone
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in the lower leg and the indicators of body composition,
of which only 6 correlations (2.78%) were reliable. The
tone of all arteries on the lower leg had the largest num-
ber of correlations (10 of average strength, 4 of them re-
liable), other tonic rheographic indicators were intercon-
nected only with several anthropometric dimensions. In
volleyball players of medium-intermediate somatotype,
the indicators of tone of arteries of different diameters
on the lower shin were most often correlated with the
girth dimensions of the chest. It is noteworthy that in
athletes of this somatotype, a feature of which is the
uniform development of all components, almost all the
identified relationships were inverse, with the exception
of the thickness of the skin-fat fold on the back surface
of the shoulder and the ectomorphic component of the
somatotype.

Thus, despite the presence of common vectors of
the trajectory and nature of relationships between indi-
cators of shin artery tone and constitutional character-
istics, professional volleyball players of young age had
their own characteristics within individual somatotypes.

Conclusions.

The most numerous correlations between indicators
of shin artery tone and indicators of external body struc-
ture were established in female athletes of the ectomor-
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phic somatotype; the smallest number of relationships
was in female volleyball players of the mesomorph type.
In mesomorph athletes, the most numerous connections
with body composition indicators were the tone index
of all shin arteries; in ectomorphs, the tone index of all
shin arteries and large-diameter arteries; in ecto-meso-
morphs, the ratio of arterial tones; in athletes with an
average intermediate somatotype, the tone index of all
shin arteries. In volleyball players of ecto-mesomorphs
and mesomorphs, the vast majority of significant rela-
tionships were directly proportional; in volleyball players
of ectomorphic and average intermediate somatotypes,
almost all of the identified significant correlations were
inverse. The most frequently correlated with the indica-
tors of the tone of the shin arteries were the circumfer-
ence sizes of the limb segments and the chest and the
thickness of the skin-fat folds.

Prospect for further research.

Characterization of the relationship between the pa-
rameters of the tone of the shin arteries and the exter-
nal body dimensions of volleyball players with different
constitutional types will allow predicting deviations in
regional hemodynamic indicators based on changes in
different groups of anthropometric dimensions.

KOPENALIT PEOrPA®IYHUX NOKA3HUKIB TOHYCY APTEPIA FOMINIKA 3
AHTPONOMETPUYHMUMMU PO3MIPAMMU Y BONIEUBO/TICTOK PI3HUX COMATOTUNIB

BiHHUUbKUIA HaLiOHaNbHUIT MeauuHUi yHiBepcuTteT im. M. |. Mnuporosa (m. BiHHMUA, YKpaiHa)
Isarafinyuk@gmail.com

KoHcmumyuyioHanbHi ocobausocmi opeaHiamy eonelibosnicmie moxyme mamu cymmesuli 8MaU8 Ha CIOPMUBHY
pe3yanbmamueHicme i Marome micHUli 830EM038°A30K 3 MOKA3HUKAMU cepueso-cyOuHHoi cucmemu. Mema pobomu
— 0ocnidumu 830EMO38’A3KU MIX MOHIYHUMU NApamMmempamu peosaszozpamu 20MifKU ma 308HIWHIMU pO3Mipamu
mina y sucokonpogeciliHux 8oneliboanicmoK IHAaUbKo20 8iKy pi3zHuUx comamomunis. [lposedeHo docnioxceHHa 108
gonelibonicmok sikom 16-20 poKie 8UCOKUX CIOPMUBHUX po3pAdie i3 crnopmusHUM cmaxcem 6,361+2,865 poKu.
loKa3HUKU mMoHycy apmepili 20MinKU 8U3HAYAAU K MOXIOHI aMnAimyOHUX i Yaco8UX peosa3o2pagiyHUX napamempis
sUKopucmaswu memod mempanoaapHoi peokapodiozpagii. AHmponomempuyHe 00CniOHeHHA 30ilicHo8sanu 3a
pekomeHOauyiamu [1. 1. LWanapeHka (2000). Mpu comamomumnosno2iyHoMy O00CiOMEeHHi suKopucmanu memoo
Heath-Carter (1990). Cmamucmu4Huli aHani3 nposedeHo y npoepami “Statistica 5.5”, 0na ecmaHo8neHHSA
Kopenayili mix 2emoOuUHaMIYHUMU G aHMPONOMEMPUYHUMU MOKA3HUKAMU 8ukopucmanu memod CripmeHa.
Pe3ynbmamamu Hawo2o 00CiOHeHHA c8idYamb Mpo 8UPAMEeHi 8IOMIHHOCMI CuAU MA KinbKicmi 830eEM038’°s3Ki8
MiXt peosaszoepagiyHUMU napamempamu 20MinKuU, AKi 8i00bpaxarome MoHyc cyOuH, U aHmpornomempu4yHUMU
MOKA3HUKamu y eonelibonicmoKk 3 pizHumu comamomunamu. HaliyucenoHiwi 38’a3ku 6ynau y eonelibonicmok
eKmomMopgHo20 comamomuny; HaliMeHWa KinbKicme 830EM038°s3Kie sussneHa y 8onelibonicmok me3oMopdhHo20
muny. Y eonelibonicmok ecix comamomunie HallyucenbHiwi 368’A3KU 3 MOKA3HUKAMU CMamypu mina mMmas noKasHUK
MOHYCcy 8cix apmepili 20minKu.

Kntouosi cnoea: Kopenauis, nepugepudHa 2emoOuHAMIKAG, GHMPornomempis, comamomuri, CoOpPMCMeHKU,
gonelibon.

38’A30K ny6niKauii 3 Nn1aHOBMMM HayKOBO-A0CNIg-
HUMMK poboTamu.

PoboTa € pparmeHTOM NAaHOBOI HaYKOBO-A0CAIAHOI
po60TM BiHHMLLKOIO HaLiOHAaNbHOrO MeAMYHOTOo YHi-
BepcuteTy imeHi Muporosa «ComaTo-BiCLLEePOMETPUYHI
0CO6/IMBOCTI OpraHi3amy NtOAUHM B Pi3Hi NnepiogM OHTO-
reHesy» (Homep AeprKaBHoOI peecTpauii 0121U113772).

Bcryn.

KoHcTuTyujioHanbHi 0cobaMBOCTi opraHisamy cnopTc-
MEeHiB TaKi AK abCONIOTHI Ta BiAHOCHI 3HaYeHHsA N03408B-

YKHiX | 0XxBaTHUX po3MmipiB Tina [1, 2, 3], BeanumHa okpe-
MWX KOMMOHEHTIB MacK Tina [4] MOXKyTb MaTu CyTTEBUIA
BM/INB Yy CNOPTCMEHiB 6araTbox BUAIB CNOPTY Ha iXHIO pe-
3yNbTaTUBHICTb. He 3Baatoum Ha Te, WO CUCTeMaTUYHI,
6aratopiuHi, cneundivHi, npodeciiHi 3aHATTA oKpemmnm
BMAOM CMOPTY NiAfawToBYOTb MOPdO-PYHKLiOHANbHI
XapaKTePUCTUKM OpPraHi3my CnopTcMeHa nij, CBOi 3anuTu
[5], ocobu 3 pi3sHMMM comaTOTMNAMM OAHOTO BUAY CNOp-
Ty, CTaTi Ta BiKY MalOTb AOCTOBIPHY PI3HULLIO Y BENYMHI
NMOKa3HMKIB 30BHIilWHbOT BYA0BM TiNa Ta cepLLEBO-CYANH-
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Hoi cuctemu [6, 7]. Tomy BMBYEHHS 0CObBAMBOCTEN No-
Ka3HWKiB pobOTW cepua Ta CTaHy CYAMHHOrO pycna, Ak
rONIOBHOTO ANiMITY04OrO GaKTOpy pe3ynbTaTUBHOCTI, Y
BMCOKONPODECINHUX CMOPTCMEHOK PIi3HUX KOHCTUTYL,i-
OHaNbHUX TUMNIB Ma€ Barome 3HavyeHHAa [8, 9, 10]. CraH
nepndepuyHoi remMoamnHamiku, ocobiMBO MOKA3HMKM
TOHYCY apTepilt OKPEMOrO pPerioHy CyAUHHOro pyc/sa Bu-
3HaYa€e piBeHb aganTaLiMHUX MOXKANBOCTEN A0 di3UYHUX
HaBaHTaxeHb [11, 12]. Bynu BMABNEHI AOCTOBIpHI 3B'A3KM
MiX napameTpamm nepndepuyHoOi remoanHaMIK1 1 OKpe-
MWUMW aHTPOMOMETPUYHUMM PO3MIPaMM Ta BEIMYMHOIO
KOMMOHEHTIB COMATOTMNY Ta mMacu Tina noguHu [13].
[aHy 3aKOHOMIipHIcTb By/I0 BUABNEHO I Y CNOPTCMEHIB
[14]. Haxkanb, HayKOBMX AOCAIANKEHD Y AKUX BUBYANUCA
6 B3aEMO3B’A3KM MiXK NapaMeTpamm 30BHiLLHbOT 6ya0BU
Tina 3 NOKasHMKaMKM TOHYCY apTepin pisHoro Adiametpy
Ha rominui y npodecinHux soneibonictok, Aki 6 Hane-
anu [0 Pi3HUX KOHCTUTYLLIOHANbHUX TUMIB, HAMMK He
6yno BUsABNEHO.

MeTa gocnigKeHHs.

Jocniantu B3aEMO3B’A3KM MiXK TOHIYHMMM Napame-
TPamn peoBasorpamm romizIKM Ta 30BHILHIMK po3mipa-
MW Tinay BucokonpodeciiHnx BonernbonicTok toHaLbKo-
ro BiKy Pi3HMX COMATOTUNIB.

O6’eKT i meTOoaU AOCNIAKEHHA.

Y nepiog, 2017-2023 pokis 6yno pocnigxeHo 108
BONEBOICTOK tOHALbKOro nepiofy oHToreHesy (Big 16
00 20 pOoKiB BK/IIOYHO) BUCOKOTO PiBHA CMOPTUBHOT Mali-
cTepHocTi (Big Il gopocnoro Ao malcTpiB cnopTy) i3 ce-
peaHim CNopTUBHUM CTaxkem 6,361%2,865 poku. ObcTe-
YKEHHSA NPOBOAMM Y 3MarasibHUI Nepioa, 3 iHTepBasiom
6inblue 5 AHiB Nicnsa 3maraHb i 12 roguH nicna TpeHyBaH-
Hs. Bcim cnopTcmeHkam byna npoBegeHa exokapgiorpa-
oia Ta enekTpokapgiorpadia. Kputepiamu BUKNOUEHHA
6ynu rinep- Ta riNOTOHIYHI CTaHW, apuUTMii, Nnponanc miT-
panbHOro KaanaHa, NatosorivyHa rinepTpodis miokapaa.

MOKa3HMKN TOHYCY apTepili rOMIZIKM BU3HAYaNU fK
noxiZHi amnAiTygHMX i YacoBuUx peoBasorpadivyHmx napa-
METPiB BUKOPUCTABLLN METOZ, TeTPanoAAPHOI peoKapai-
orpadii. AHTpONOMETPUYHE JOCNIAKEHHA 34iMCHIOBANN
3a pekomeHgauiamu M. M. WanapeHKa [15], BU3Ha4Yanu
TPW TOTaNbHUX PO3MIpIB TiNa (LOBXKMHY, Macy Ta NaoLLy
noBepxHi Tina) Ta 48 aHTPONOMETPUUYHUX PO3MipiB, 30-
Kpema: Mo3[0BXKHi, nmonepeyHi i 06xBaTHi NOKa3HUKM
roN0BM, KiHLiBOK, TyNyba Ta TOBLLMHY LWKIPHO-KMPOBUX
CKNapok. Mpu comaToTMNONOFNYHOMY AOCANIAMKEHHI BU-
KOopuCTanu pospaxyHkosuii metog Heath-Carter [16] 3
BM3HAYEHHAM 3 KOMMOHEHTIB comaTtotuny. 3’acysanu,
O CMOPTCMEHOK 3 eKTOMOPOHUM Ta eKTo-me3omopd-
HUM comaToTunom 6yno no 27 ocié mesomopdHum — 28,
cepegHim NpomMixKHUM TMNom — 26. CTaTUCTUYHUI aHa-
Nli3 NpoBefeHo y NiueHsiliHii nporpami “Statistica 5.5” 3
BUKOPUCTAaHHAM meToay CnipmeHa.

Pe3ynbTati gocnigxeHHs 1a ix 06roBopeHHs.

Hamu BCcTaHOBNEHO, WO Y BoelibonicTOK me3omop-
¢$HOro comatoTuny nokasHUK MoHycy 8cix apmepili Ha
rominLi maB AOCTOBIpHI NpamMi Kopenauji 3 HalbinbLwo
WwnpuHoto ronosu (r=0,51), OKPYKHICTIO HaMpy»KeHOro
(r=0,40) i poscnabneHoro (r=0,44) nneya; [OCTOBIpHI
3BOPOTHI — 3 TOBLLMHO CKNAA0K Ha cTerHi (r=-0,42) i ro-
minui (r=-0,55); HeJOCTOBIpHI cepeaHbOi CUAN NPAMI — 3
OKPYKHOCTAMM Nepeanniyysa y BepxHii TpetuHi (r=0,34)
i TPboMa po3mipamu rpyaHoi KaiTku (r=0,35-0,36); nnwe
3 cariTanbHOW Ayroto rofosu 6yna HeaoOCTOBIpHa 3BO-
poTHa Kopenauia (r=-0,34). [TokasHuk moHycy apmepili

genuKo2o OiaMempy He MaB KOAHOrO [OCTOBIPHOMO
B33aEMO3B’'A3KY 3 KOHCTUTYLiOHANIbHUMM MapameTpamu,
JIMLLE 3 BMCOTOMO MasbLEBOi TOUYKM BCTAaHOB/IEHA Heno-
CTOBipHA cepeaHboi cuia npama Kopensauia (r=0,34).
MoKasHUK moHycy apmepili cepedHb020 ma Masno2o
diamempie maB [AOCTOBIpHI NpAMi Kopenauji 3 Haibinb-
woto (r=0,48) i HanmeHwoto (r=0,39) WMpPUHOIO roNoBU i
obxBaTom nepeannivya y BepxHin TpetuHi (r=0,47); go-
CTOBipHY 06€PHEHO NPONOPLiNHY — 3 TOBLLMHO CKAAA-
KM Ha rominui (r=-0,43); HeAOCTOBIpHI cepeaHbOi cuan
NPAMI — 3 OKPY*KHOCTAMM po3ciabaeHoro nsievya Ta ne-
peannivya y HUXKHIN TpeTuHi (B ob6ox Bunaakax r=0,31)
i nonepeyHMm HUNKHbOTPyAHMM diameTpom (r=0,34).
Moka3HuK crniegiOHowWeHHA moHycie apmepili y Bonen-
60/1iCTOK Me30MOPPHOro COMATOTUMNY HE KOPEeNtoBas i3
YKOAHUM aHTPOMO-COMATOTUMNONOFYHUM NapaMeTPOM.
ToHyc ycix apmepili Ha rominui y BoneibonicToKk eK-
ToMop®diB MaB Hanbinbly KiNbKicTb B3aEMO3B’A3KIB 3
KOHCTUTYLLIOHaIbHUMK MapameTpamm cepes, yCix TOHiY-
HWX MOKa3HWKiB. [loCcTOBipHi 3BOPOTHI Kopensuii byan 3
macoto (r=-0,40), LOBXMHOIO i NaoLWe0 NoBepxHi Tina (B
obox Bunagkax r=-0,42), sucototo nob6KoBoi (r=-0,53) i
BepTAtoroeoi (r=-0,48) aHTPONOMETPUYHUX TOYOK, LUNPU-
HOW AMCTanbHUX enidisis naeva (r=-0,44) i nepegnniyys
(r=-0,41), obxBaTaMu nepeanniydYa y BEPXHi YacTUHI
(r=-0,55), cterHa (r=-0,43), rominKM y BepxXHili YacTuHi
(r=-0,47), wwi (r=-0,56). CepegHboi CUAN HEOAOCTOBIpHI
3BOPOTHi 3B’I3KM BUABAEHI 3 BMCOTAaMW HAArPYAHWH-
Hoi (r=-0,37) i nneyoBoi (r=-0,32) aHTPOMNOMETPUYHUX
TOYOK, 06xBaTaMK Nepeanivya y HUNKHIA YacTuHi (r=-
0,32), Tanii (r=-0,34), cteron (r=-0,33), ctonu (r=-0,31),
rpygHoi Knitkm  (r=-0,34), wupuHoto enidisy rominku
(r=-0,32), caritanbHMM AiameTpom rpyaHoi KAiTKK Ta Mi-
YKOCTbOBOIO BifiCTaHHIO Ta3a (B 060x BMnagKax r=-0,34).
Jnwe 3 TOBLWMHO LIKIPHO-KMPOBOI CKNAAKM Ha 3aHil
noBepxHi nieya 6yB HEAOCTOBIPHUI NPAMUI cepeaHbOT
cunu (r=0,37) 38’30K. [TokasHUK moHycy apmepili senu-
K020 diamempy MaB 3HauyLLi n1Le 3BOPOTHI Kopenauii
3 KOHCTUTYLLIOHA/IbHMMW NapameTpamu: AOCTOBiIpHI — 3
BMCOTaMM N06KOBOT (r=-0,44) i nneyosoi (r=-0,39)
AHTPOMOMETPUYHMX TOUYOK, OKPYKHICTIO FPYAHOI KNITKK
Ha Buguxy (r=-0,42) i wnpuHoto nneuei (r=-0,43); Hego-
CTOBIipHi cepeaHbo cnamn —3 macoto (r=-0,31), 4OBKUHOO
(r=-0,35) i nnoweto nosepxHi Tina (r=-0,37), BMCOTaMm
HagrpyaHuHHoi (r=-0,33), nanbuesoi (r=-0,31) i BepT-
ntorooi (r=-0,38) aHTPONOMETPUYHMX TOYOK, LUIMPUHOID
AucTanbHUx enidisis nneya i nepegnniyys (B obox Bu-
nagkax r=-0,31), obxsaTamu nepeanniyys y BepxHin (r=-
0,32) i HUXKHIN (r=-0,35) yactuHax, Tanii (r=-0,32), cre-
roH (r=-0,33), ctonu (r=-0,39), rpy4AHOI KNiTKM Ha BAUXY
(r=-0,32) Ta npu naysi (r=-0,33), caritafibHUm giameTpom
rpygHoi Knitku (r=-0,39), MixXBepTAOroBoto BifACTaHHIO
Tasa (r=-0,32). Moka3Huk moHycy apmepili cepedHb020
ma manozo diamempie He MaB *KOAHOIo AO0CTOBIPHOIO
B3AEMO3B’A3KY 3 KOHCTUTYLiOHaIbHUMM MapameTpamu,
e 3 WKpKUHO 061MYYA BCTAHOBEHA HEAOCTOBIPHA
cepeaHboi cuna npsma Kopensauis (r=0,35), a 3 ob6xBaTom
FOMINIKW Y BEPXHili TpeTUHI — 3BopoTHa (r=-0,35). Mokas-
HUK criisgiOHoweHHA moHycie apmepili y Boneiibonictok
eKTOMOpPOHOro coMaToTMNY [OCTOBIPHO KOpesnoBaB 3
obxBaToM nepeannivyyn y HUKHIN YaCcTUHI Ta LWMPUHOKO
nnever (B obox Bunaakax r=-0,42); HeAOCTOBIpHI cepea-
HbOI CMAN 3BOPOTHI 3B’A3KM MaB 3 LUMPUHOK 06/M4YA
(r=-0,35), nnoweto nosepxHi Tina (r=-0,31), BMcoTamm
nneyosoi (r=-0,36) i nanbuesoi (r=-0,37) aHTponome-
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TPUYHUX TOYOK, enidizom nepegnnivua (r=-0,32), 06-
xBaTamu ctonu (r=-0,33) i rpyaHOI KNiTKK Ha BUANXY (r=-
0,32), Mi>KBEPT/NOroBOto BifAcTaHHO Tasza (r=-0,34); a 3
TOBLLMHOLO LWKIPHO-MPOBOI CKAALKM HA CTErHi MaB He-
[OCTOBipHUIA cepeaHboi cuan Npamuii 38’a3ok (r=0,36).

Y rpyni Bonenbonictok 3 eKTo-me3omopdpHUM co-
MaTOTUNOM TOKA3HUK MOHYCY 8Cix apmepili Ha romMiLi
3 KOHCTUTYLLIOHAIbBHUMM NAapameTpamm MaB ane 2 [o-
CTOBIPHUX NPAMUX KopensLii — 3 06XxBaToOM HanpyKeHoro
nneva (r=0,38) i mixrpebeHesoto BigcTtaHHo (r=0,37);
HeAOCTOBIpHI NpsAami — 3 obxBaTamu po3cnabneHoro
nneya (r=0,35) i rpyaHoi KNiTKM Ha Bauxy (r=0,34), Bu-
aunxy (r=0,32), cnokoi (r=0,36). lTokazHUk moHycy apme-
pili senukoeo diamempy [OCTOBIPHO KOPENtoBaB /uvile
3 obxBaToM nepeanniyys y BepxHin TpetuHi (r=0,39),
HeaoCToBipHO — 3 0bxBaTom ronosu (r=0,31) i 30BHiL-
HbOI KoH'toraToto (r=0,32). MoKasHWK MOoHycy apme-
pili cepedHb020 ma masoz2o diamempie MaB AOCTOBIp-
HY MPAMY KOPEenALito Aule 3 TOBLUMHOK CKAAKM Ha
*uBorTi (r=0,39), a 3 WupuHoto 06anyua 6ys obepHeHO
NPOMNOPLiNHNIN HEAOCTOBIPHUI 3B’A30K cepeaHbol cnam
(r=-0,31). [loka3HukK cniegiOHoWeHHA MOHyci8 apme-
pili maB AOCTOBIpHI NpsAMi 38’A3KM — 3 06xBaTOM r0/10BM
(r=0,36), wnpwuHoto 0banyusa (r=0,41), 06xBaTOM CTErOH
(r=0,40), wupunHoto nneyen (r=0,41); oocToBipHI 3BOPOT-
Hi — 3 TOBLMHOMK CKNAZOK Ha XuBoTi (r=-0,53) i cTerHi
(r=-0,44); HepOCTOBiPHi 3BOPOTHI — 3 TOBLLMHOK CKAALKM
Ha 60Ky (r=-0,36); He4OCTOBIpHI MPAMI — 3 | 30BHiLUHbOIO
KoH’toratoto (r=0,34), TOBLUMHO CKNAZKK Nig, 1onaTKo
(r=0,31), obxBaTamu rpyaHoOi KNiTKKU Ha Buanxy (r=0,31)
i y cnokoi (r=0,35), wwi (r=0,36), nepegnniuysa y BepxHil
i HUXKHIM TpeTuHax (r=0,31), HalibiNbLLO WNPUHOLO To-
noswu (r=0,33).

Hamun BcTaHOBMEHO, WO Yy Boselbonictok cepea-
HbOrO MPOMIXKHOIO COMATOTUNY MOHYC yCix apmepili
Ha roOMminLi maB 3BOPOTHI AOCTOBIPHI Kopenauii 3 ycima
obxBatamu rpyaHoi Knitkm (r=0,45 i r=0,47); 3 o6xBaTom
Wwui — gocToBipHY npsamy (r=0,44), a 3 TOBLLMHO CKNAA-
KM Ha 3a4Hili NOBepxHi nieya — HeAOCTOBIPHY MpAMY
(r=0,33); 3BOpOTHi HemocToBipHi — 3 macot (r=-0,33),
BMCOTOO M/1e4oBOi ToukM (r=-0,32), obxBaTamu Hanpy-
»KeHoro nneva (r=-0,35), crerHa (r=-0,32) i cteroH (r=-
0,36). MokasHUK moHycy apmepili eenuxko2o diamempy
MaB CTAaTUCTMYHO 3Hauylly Auwe 1 Kopenaujto, a came
3 06XBaTOM rpyAHOI KNIiTKKM y crnoKoi (r=-0,42), a 3 iHWun-
MW OKPYMKHOCTAMW TpyaHOT KNiTKK (Ha Bauxy (r=-0,40)
i Buauxy (r=-0,39) Kopenauji 6ynnm HegocTOBipHUMU; 3
TOBLLMHOO CKNaAKM Ha 3a4Hili noBepxHi nieva (r=0,33) i
eKTOMOPOHMM KOMNOHEHTOM comaTtoTuny (r=0,32) byau
HeAOCTOBIPHI cepeHbOi UM NPAMI 3B'A3KW. MTOKA3HUK
moHycy apmepili cepeOHb020 ma masno2o diamempig He
MaB YKOAHOr0 [OCTOBIPHOIO B3aEMO3B’A3KY 3 KOHCTUTY-
LioOHaNbHUMM NapamMeTpamu, AnLe 3 ycima ob6xBaTHUMM
po3mipamu rpyaHoi Knitku (r=-0,32 — -0,35), obxBaTom
cteroH (r=-0,31) i wupuHoto enidisy nneya (r=-0,34)
BUABJIEHI HEQOCTOBIPHI 3BOPOTHI Kopensuii cepeaHboi
cunun. [MokasHUK cniegioHoweHHA moHycie apmepili y
BONEOONICTOK CepeAHboro MPOMINKHOFO COMaToTUMY
[0CTOBIpHO 06epHeHO NponopLiiHO 6yB Nos’sa3aHui i3
BE/IMYMHOIO LLIKIPHO-KMPOBOI CKNAAKM Ha boKy (r=-0,47),
a 3 obxBaTom cTonu byna BUsSBNAEHA HEAOCTOBIPHA Kope-
nAauia cepeaHboi cunm (r=-0,40).

AHanisytoum HayKoBi AOPO6KK BYEeHUX, Byna BuABNe-
HO, L0 Y OCi6 3 PiI3HUMM KOHCTUTYLiOHaIbHUMM 0CcObAK-
BOCTAMMW OAHI 1 Ti )X NnapameTpu nepudepnyHoi remoam-

HaMIKM B Pi3HUX COMATOTUMNOJIOTIYHMX FPynax Maau pisHy
CU/Yy Ta HaMNPAMOK 3B’A3KIB 3 aHTPOMOMETPUYHUMM Ta
COMATOTUMOJIOFNYHMMM  XapaKTEPUCTUKAMWU OpraHiamy
[14, 17, 18]. Pe3ynbTaTamm HALWIOrO AOCAIAMKEHHA TEX
CBiAYaTb NPO BMPAXKeHi BIAMIHHOCTI CMAM Ta KiNbKICTi
B33aEMO3B’A3KIB MiXK peoBasorpadiyHMMM napameTpamm
FOMIifIKK, AKi Bif06paXKatoTb TOHYC CyANH, 1 aHTponome-
TPUYHMMM NOKa3HMKaMK Y BONENBONICTOK 3 pi3HUMMU CO-
mMaToTunamu. 3oKpema, y Bonenbosictok mesomopdis
6yN10 BMABNEHO, LLLO NOKA3HWKN TOHYCY apTepiit roMinKu
3 KOHCTUTYL,iOHaNbHMMM NapaMeTpaMn Maiv NOOAMHO-
Ki cepegHboOi cunmn Kopensauii, BuaBAeHo nvwe 18 38’s3-
KiB, LLO CTAaHOBUTb 8,33% i3 216 MOXAMBUX KOpEenaLin y
[aHin rpyni), i3 HUX gocToBipHUMK Bynu anwe 9 (4,17%).
Halibinbly KinbKicTb Kopenauiin y cnopTCMeHOK Me30-
MopdiB 3 napameTpaMm 30BHiWHbOI ByA0BK TiNna MaB
NOKa3HMK TOHYCY BCiX apTepili rominku, BusHavyeHo 10
KOpenauii cepeaHboi cuau, i3 HUX 5 gocTtosipHux. MNo-
Ka3HWK TOHYCY apTepii cepegHbOro Ta Manoro fiaMeTpis
[OCTOBIpHO KopentoBaB 3 4 aHTPOMNOMETPUYHUMMK MO-
KasHWKamu. MpueepTae yBary Tol $aKT, WO NOKA3HUKK
TOHYCY apTepili BE/IMKOTO AjamMeTpy Ta ChiBBiAHOLIEHHSA
TOHYCiB apTepin He Manu KOLHOro AOCTOBIPHOTO B3a€E-
MO3B’A3KY 3 KOHCTUTYLiOHa/IbHUMK NapameTpamu. Llika-
BMM € BCTAHOB/IEHMI HAaNPAMOK LOCTOBIPHUX KOpenau,in
y Bonenbonictok mesomopdiB — nepeBaykHa binblUicTb
3HauyLLMX 3B’A3KiB ByM NPAMO NPONOPLIRHUMHK, Anwe
TOBLUMHA LIKIPHO-*KMPOBUX CKNAZAOK 3 MOKA3HMKaMM TO-
HyCy apTepili masia 3BOPOTHI Kopenauii. Y AocniasKeHHi
B.M. Mopo3a 3 cnisaBTopamu [19], wo 6yno npucesyeHo
BMBYEHHIO KOPENALLA Mi*K KOHCTUTYLLIOHAIbHUMM Ta pe-
oBa3orpadiyHMMM NOKA3HUKAMW Ha CTerHi y nerkoatne-
TiB, 6opLiB Ta BONenb60iCTiB HON0BIYOT CTATi FOHALbKOTO
BiKYy Me30MOpPGdHOro comaToTmmny, TeX 3a3Havanocs, Wwo
y Boneinbonictis meaomopdis NOKA3HMKKN TOHYCY apTe-
pi Manu nuwe npsami 38’93KM 3 NapameTpamm 30BHiLU-
HbOi 6ymoBHu Tina.

Y cnopTcMeHOK eKTOMOPdHOro COMaTOTUMNY MiXK Mo-
KasHMKaMM TOHYCY apTepili Ha rOMinL,i Ta 30BHiLWHbOT bY-
[O0BM TiNa KiNbKicTb 3HaUyLLMX B3aEMO3B’A3KiB byna 3Hau-
HO 6iNblLUOID: BM3HAYeHO 57 3B’A3KiB cepeAHbOl cuam
(26,39% i3 ycix MOXKAMBUX KOpenaAuili y aaHi rpyni), i3
HUX A0CTOBipHUX Byno 17 Kopenau,ii (7,87%). Moka3HUK
TOHYCY BCiX apTepii romifikn y BonenbonicTok AaHoro co-
MaTOTMNY MaB 3 MOKAa3HMKAaMM 30BHIiWHbOI Bya0BKM Tina
HaMumcenbHiwi 38'a3kmM — 24 (11,11%), i3 Hux 11 (5,09%)
[OOCTOBIpHMX cepeaHboi cunm (i3 KoediuieHTammn Kopensa-
uii Big -0,40 o - 0,56). MoOKa3HUK TOHYCY apTepilt Beau-
Koro aiameTpy Kopentosas 3 20 (9,26%) po3mipamu Tina,
i3 HUX nnwe 4 [0CTOBipHUX 3B’A3KIB cepeaHboi cuau (i3
KoediuieHTamun Kopenauii Big -0,39 ao -0,44). NoKasHuK
TOHYCY apTepii cepegHbOro Ta Masoro AiameTpis Kope-
moBas 3 11 (5,09%) aHTpONOMETPUYHUMM NOKA3HUKAMM
[OCTOBIPHO, AOCTOBIPHO Auwe i3 2. LikaBum € Te, Wwo y
B0N1eNBONICTOK eKTOMOPPHOro CoOMaToTUMy, AKI MatTb
BE/IMKI MO3AO0BXHI PO3MipK Tifla, HE3HAYHe NiALWKipHe
KUPOBIOKNAAEHHA, HEBEIUKI NONepeyHi giameTpu Tina,
MaliXe BCi BUSIB/IEHI 3HauyLLi Kopensuii 6ynn 3BOpOTHU-
MW. [laHni GaKT BKA3yeE Ha Te, WO Mnpw 36inblUeHHi Ben-
UYMHM NO3A0BKHIX, MONepeyHnx, 06XBaTHNX PO3MIpiB Tina
NMOKa3HMKM TOHYCY apTepiit byayTb 3MeHLIyBaTHCS.

Hamu 6yno BuABAeHo, WO y BoNerbonicToK eKTo-me-
30MOPPHOrO COMATOTUMY MOKA3HUKM TOHYCYy apTepii
Ha rominui, BU3Ha4yeHi 3 gonomoroto peosasorpagii, 3
NOKa3HMKaMM 30BHIiWHbOI OYA0BKU Tina Manu He ayxe
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yncenbHi Kopenauin. 3adikcoBaHo nuvwe 26 3B’A3KiB
cepeaHboi cnnm (12,03% i3 MOXKAMBUX Yy AaHii rpyni),
i3 HUX 6ynn poctoBipHUMK nuwe 10 (4,63%). Y gaHin
COMATOTUMOJIONIYHIN rPyni HaWCUAbHILWI Ta HakuYMCenb-
Hili 3B’A3KM 3 MOKa3HWMKamM 30BHilWHbOI BygoBM TiNa
MaB peorpadivyHMii NOKa3HUK CMiBBIAHOLEHHS TOHYCIB
apTepi, BuasneHo 15 (6,94%) 38’a3KiB cepeaHbOT C1K,
i3 HUX 6 CTaTUCTUYHO 3HAYYLWMX. [HLWi NOKAa3HMKKM TOHYCY
apTepint Ha rominui 6ynn B3aemonos’ssaHi Aue 3 ge-
KilbKOMa aHTPOMOMETPUYHMMM MapameTpamu. binb-
WIiCTb BUAB/MIEHMX HaMM 3HaYyLMX B'A3KIB cepeaHboil
cuan Bynn NPAMUMK, BUHATOK CKAAAW NnLe TOBLUMHA
LWKIPHO-KMPOBUX CKNAAO0K. BuBYatOUM B3aEMO3B'A3KM
MiXX remMoguMHaMiYHMMM Ta KOHCTUTYLLIOHANbHUMKU Xa-
PaKTEPUCTUKAMM Y FOHAKIB, AKi 3aiMannca soneibonom
eKTo-me3oMopdHOro comatotuny, 6yno BCTAaHOBNEHO,
O MOKA3HWK TOHYCYy apTepiil BeAWKOro AiameTpy Ha
CTerHi maBs ave NpAMi 4OCTOBIpHI 3B'A3KM, TOHYC apTe-
pii BEZIMKOrO AiaMeTpy MaB i NpAMI, i 3BOPOTHI 3B'A3KM,
NOKa3HMK CNiBBiAHOWEHHA TOHYCIB apTepill cTerHa mas
nepeBaxHo npsmi kopensuii [20]. I3 ycix TOHIYHWUX nNa-
pameTpiB HaluMcenbHiWi Ta HaWbiNbLIOI CUAM Yy OHAKIB
BONENHOICTIB A@HOro comaToTUnNy, fAK i y AiByaT Bosiei-
6onicToK eKTo-me3omopdiB, MaB MOKa3HMK CNiBBigHO-
LLUEeHHS TOHYCiB apTepii.

Y B0NenbONICTOK, AKi Hanexanu Ao cepenHboro
NPOMIXHOTO COMATOTMMY, MiX MOKa3HMKaM TOHyCy ap-
Tepii Ha rominui Ta NOKasHWKaMK CTaTypu Tina 6yno
BCTaHOB/IeHO 22 (10,18% i3 ycix MOXAMBUX KOopenauin
Yy OaHil rpyni) B3aEM03B’A3KiB cepeaHboi CUMK, i3 HUX
[OCTOBipHUX Byno Anwe 6 Kopenauii (2,78%). Hainbino-
WY KiNbKiCTb KOpenauin maB TOHYC yCix apTepili Ha ro-
minui (10 cepeaHboi cMAM i3 HUX 4 OOCTOBIPHMX), iHLLI
TOHiYHi peorpadiyHi NokasHUKM Byna B3aemMonoBs’s3aHi
Nivwe 3 AeKilbKoMa aHTPONMOMETPUYHUMU PO3MIpamMU.
Y BonenbonicTok cepefHbOro NPOMIXHOro COMaToTU-
ny 3 NoKasHMKamu TOHyCy apTepii pisHoro giamerpy
Ha rominui HanyacTiwe KopentoBann 0b6xBaTHI po3mipu
rpyaHoi KniTku. MNpuBepTae yBary Te, WO Yy CNopTcme-

HOK J,@HOr0 COMATOTMMY, O3HAKOK AKOTO € PiIBHOMIPHUIA
PO3BUTKOM BCiX KOMMOHEHTIB, MPaKTUYHO BCi BUAB/EHI
B33aEMO3B’A3KM ByM 3BOPOTHUMM, 32 BUHATKOM TOBLLU-
HU WKiIPHO-*XMPOBOI CKNAZKM Ha 3a4Hil NOBepPXHi naeva
1 eKTOMOPPHUM KOMMOHEHTOM COMATOTUMY.

TaKMM YMHOM, He 3BaKalouM Ha HAABHICTb CMIIbHUX
BEKTOPiB HAMpPaB/AIEHOCTI Ta XapaKTepy B3aEMO3B’A3KiB
MiXX NMOKa3HMKaMM TOHYCY apTepil romisIKM Ta KOHCTU-
TYLiOHa/IbHUMW XapaKTepucTukn npodeciiHi soneribo-
NICTKM IOHALbKOTO BiKY Masin CBOi 0COBAMBOCTI B Meax
OKpemMux comaToTunNiB.

BucHoBKM.

HaltumncenbHiwi Kopenauii Mix NoKasHMKaMKn TOHyCY
apTepii TOMiNIKM Ta NOKa3HWKaMK 30BHILWHbOI 6ya08BM
Tifla BCTAHOB/NEHI Yy CMOPTCMEHOK eKTOMOpP®HOro co-
MaTOTUNY; HaMMeHLLIa KifbKicTb B3aEMO3B’A3KiB Byna y
BONENDHONICTOK Me3omopdiB. Y CNOPTCMEHOK ME30MOp-
diB HauMCeNbHILLi 3B’A3KM 3 MOKa3HMKaMM CTaTypu Tina
MaB MOKA3HUK TOHYCY BCiX apTepiit roOMiNKK1; y eKTOMOp-
diB — MOKa3HMKM TOHYCY BCiX apTepii rominku Ta apte-
pii BENWKOTO AiameTpy; y eKTo-me30MopdiB — NOKa3HUK
CniBBiAHOWEHHA TOHYCIB apTepiit; y CNOPTCMEHOK i3 ce-
peaHiMm MPOMIXKHMM COMATOTMMOM — MOKA3HUK TOHYCY
BCiX apTepiit rominku. Y BonenbonicTok eKTo-me3omop-
¢diB i me3omopodis nepeBarkHa 6iNbLUICTb 3HAYYLLUX 3B'A3-
KiB OyM NpAMO NPONOPLiMHUMM; Y BONENOONICTOK eK-
TOMOP®OHOro Ta cepesHbOro MPOMIKHOFO COMATOTMNIB
MaliXe BCi BUAB/IEHI 3HauvylLLi Kopensuii 6ynn 3BOpOTHU-
MW. 3 MOKa3HMKaMM TOHYCY apTepiii FOMiNKK HakyacTiwe
KOpesnitoBaiM 06XBaTHi PO3MipW CErMEHTIB KiHLiBOK Ta
rPYAHOI KNITKM Ta TOBLUMHA LWKIPHO-*KMPOBUX CKIALOK.

MepcnekTMBKM NOAANBLUNX AOCNIAMKEHD.

XapaKTepucTMKa 3B’s3KIB MapameTpiB TOHycy apTe-
pi TOMiNKK i3 30BHIiWHIMK po3mipamu Tina Boseinbo-
NICTOK 3 Pi3HUMMU KOHCTUTYL,iOHAaNbHMMM TUNAMK AcTb
3MOry MPOrHO3yBaTW BiAXW/IEHHA Y MOKa3HUKax perio-
Ha/IbHOI reMOAMHAMIKM 3@ 3MiHaMW Pi3HMX FPyn aHTPoO-
NOMETPUYHUX PO3MIpIB.
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KOPENALII PEOrPAGIYHUX MOKA3HUKIB TOHYCY APTEPIA FOMIJIKM 3 AHTPOMOMETPUYHUMMU PO3MIPA-
MW Y BOJIENBOJTICTOK PIBHUX COMATOTUNIB

CrenaHeHKo |. O., CapadpuHioK /1. A.

Pestome. KOHCTUTYLiOHaNbHI 0cobAnBOCTI OpraHiamy BoneibonicTiB MOXKYTb MaTV CyTTEBUIA BNIMB HA CNOPTUB-
HY pe3y/IbTaTUBHICTb i MAtOTb TICHWI B3aEMO3B’A30K 3 NOKa3HWKaMUW CepL,eBO-CYANHHOT CUCTEM, ane B3aEMO3B A3KM
Mi*K NapaMeTpaMu 30BHiLLHbOI By40BM TiNa 3 NOKAa3HWKAaMKM TOHYCY apTepili pi3HOro AiaMmeTpy Ha rominui y aisyar,
AKi npodecitHo 3aimatoTbcA BoNeb0s0Mm, He BUBYEHO.

MeTa pob0oTn — 4OCNIANTM B3AEMO3B’I3KM MiXK TOHIYHMMM NapaMeTpPaMmmn PeoBas3orpamMm romMisIkM Ta 30BHILLIHIMK
po3mipamu Tina y BUCOKONpPodeciinHMX BONenbOoNICTOK FOHALLbKOIO BiKy Pi3HMX COMAaTOTMNIB.

MpoBeaeHo gocniarkeHHs 108 Boneribonictok Bikom 16-20 pOKiB BUCOKMX CMOPTUBHUX PO3PSLIB i3 CNOPTMB-
HUM cTaxem 6,361+2,865 poKu. [NOKAa3HWKM TOHYCY apTepil TOMIZIKM BU3HAYaAM AK NOXiAHI amnAiTyaHUX i YacoBuMX
peoBasorpadiyHMX nMapameTpiB BUKOPUCTABLUM MeTOA, TeTPanonapHoi peokapgiorpadii. AHTponomeTpuyHe ao-
CNiasKeHHA 34iMcHoBann 3a pekomeHaauisamu M. M. LWanapeHKa (2000). NMpy comaToTMNOAOFIYHOMY AO0CAIAXKEHHI
BUKopucTanm meton Heath-Carter (1990). BusHaumnu, wo sonenbonictok 3 mesomopdHmum tunom 6yno 28 ocib,
eKTOMOpOHUM — 27, eKTo-me30MopdHUM — 27, cepefHiM NPOMiINKHUM TUNom — 26. CTaTUCTUYHWUIA aHani3 npose-
AeHo y nporpami “Statistica 5.5”, s BCTaHOB/IEHHA KOPEeNALii MiX reMmoguHamiYHUMM 1 aHTPONMOMETPUYHUMMU
NOKa3HMKammn BUKopucTanm metog CnipmeHa.

Pe3ynbTaTaMu HAWOro AOCNiIAKEHHA TEXK CBiAYaTb NPO BMPAXKEHi BiAMIHHOCTI CUIM Ta KiNbKiCTi B3BAaEMO3B’A3KIB
MiX peoBasorpadiyHMMM NapameTpammn rominKku, Aki BiZo6paXKaloTb TOHYC CYAMH, M aHTPONOMETPUYHUMM MOKaA3-
HUKaMM Yy BONENDONICTOK 3 Pi3HUMM coOMaToTMNaMK. HaumncenbHiwi 38’a3ku 6yaun y BoneinbonicTok ektomopdHoro
comaToTuny (cepegHix — 29,39%, i3 HUX AOCTOBIpHUX — 7,87%); HAMMEHLIA Ki/ibKiCTb B3aEMO3B'A3KiB BUAB/EHA Y
BO/1E60NICTOK Me3omopdHOro Tmny (cepegHix — 8,33%, i3 HUX AOCTOBIpHUX — 4,17%). Y BONenbONICTOK eKTo-Me-
30mMopdiB i MesomopdiB nepeBakHa biNbLWICTb 3HAYYLLMX 3B'A3KIB MK aHTPONMOMETPUYHMMM Ta FEMOAMHAMIYHUMM
napameTtpamu 6yan NpAMMUMK NPONOPLINHUMMK; Y BONENDBONICTOK EKTOMOPGHOTO Ta cepeHbOro MPOMIXKHOFO CoMa-
TOTMMIB — 3BOPOTHUMMU. Y BO/IEBONICTOK BCiX COMATOTUNMIB HaMUMCENbHILLT 3B’A3KM 3 MOKa3HUKaMM CTaTypu Tina mas
NOKa3HMK TOHYCY BCiX apTepili FOMiNIKN.

BW3HaueHHA 3B’A3KIB Mi*K COMAaTOMETPUYHUMM Ta peoBasorpadiuHMMM MNOKA3HUKAMM € TEOPETUYHOI 6a3oto
ON5 NPOBEAEHHA MOAENOBAHHA HaNEXKHMX NOKA3HMUKIB NepndepmnyHoi reMogNHaMIKM Y CMOPTCMEHOK Pi3HUX KOH-
CTUTYL,iOHAIbHUX TUNIB.

KnrouoBi cnoBa: Kopenauia, nepudepunyHa remoamMHamMika, aHTPONOMETPIA, COMATOTUN, CNOPTCMEHKMU, BONEWN-
6on.

CORRELATIONS OF RHEOGRAPHIC INDICATORS OF ARTERIAL TONE IN THE SHIN WITH ANTHROPOMETRIC DI-
MENSIONS IN VOLLEYBALL PLAYERS OF DIFFERENT SOMATOTYPES

Stepanenko I. O., Sarafyniuk L. A.

Abstract. Constitutional features of the body of volleyball players can have a significant impact on sports
performance and are closely related to indicators of the cardiovascular system, but the relationship between the
parameters of the external structure of the body and indicators of the tone of arteries of different diameters on the
shin in girls who play volleyball professionally has not been studied.

The aim of the work is to investigate the relationships between the tonic parameters of the lower leg rheovasogram
and external body dimensions in highly professional female volleyball players of different somatotypes.

A study was conducted on 108 female volleyball players aged 16-20 years playing at a competitive level with
sports experience of 6.361+2.865 years. Indicators of the tone of the shin arteries were determined as derivatives
of amplitude and time rheovasographic parameters using the tetrapolar rheocardiography method. Anthropometric
research was carried out according to the recommendations of P. P. Shaparenko (2000). The Heath-Carter method
(1990) was used in the somatotypological study. It was determined that there were 28 volleyball players with a
mesomorphic type, 27 with an ectomorphic type, 27 with an ecto-mesomorphic type, and 26 with an average
intermediate type. Statistical analysis was performed in the “Statistica 5.5” program; Spearman’s method was used
to establish correlations between hemodynamic and anthropometric indicators.

The results of our study also indicate pronounced differences in the strength and quantity of relationships
between rheovasographic parameters of the shin, which reflect vascular tone, and anthropometric indicators
in volleyball players with different somatotypes. More relationships were detected in volleyball players of the
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ectomorphic somatotype (average — 29.39%, of which reliable — 7.87%); the smallest number of relationships was
found in volleyball players of the mesomorphic type (average — 8.33%, of which reliable —4.17%). In volleyball players
of ecto-mesomorphs and mesomorphs, the vast majority of significant relationships between anthropometric and
hemodynamic parameters were directly proportional; in volleyball players of ectomorphic and average intermediate
somatotypes, they were inverse. In volleyball players of all somatotypes, body composition indicators were the tone
indicator of all arteries of the shin were most closely correlated.

Determining the relationships between somatometric and rheovasographic indicators is a theoretical basis for
modeling appropriate indicators of peripheral hemodynamics in female athletes of different constitutional types.

Key words: correlation, peripheral hemodynamics, anthropometry, somatotype, female athletes, volleyball.
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MATHEMATICAL MODELING OF SHIN REGIONAL BLOOD CIRCULATION PARAMETERS

IN MESOMORF SOMATOTYPE WRESTLERS
National Pirogov Memorial Medical University, Vinnytsya (Vinnytsya, Ukraine)
2Poltava State Medical University (Poltava, Ukraine)
androshchuk1975@gmail.com

Morpho-functional parameters of the cardiovascular system, particulary regional hemodynamics, are used to
assess the adaptive capacity of the body and predict sports performance. The aim of the study was to determine
the influence of external body structure indicators on regional blood circulation indicators in the shin in wrestlers of
the mesomorphic somatotype and to build mathematical models to determine the appropriate values of rheovaso-
graphic indicators. 61 athletes from freestyle and Greco-Roman wrestling, lightweight and middleweight categories
participated in the comprehensive examination. To determine rheovasographic parameters of the shin, tetrapolar
rheography was utilozed using a computer diagnostic complex, and anthropometric dimensions were measured
according to the recommendations of P. P. Shaparenko (2000). The scoring of the endomorphic, mesomorphic, and
ectomorphic components of the somatotype was carried out using a calculated modification of the Heath-Carter
method (1990). The results of the study revealed that 40 wrestlers had signs of a mesomorphic type of constitution.
Mathematical modeling was carried out using the certified program “Statistica 5.5” using step by step multivariate
regression analysis. The total influence of 53 anthropo-somatotypological parameters on 18 rheovasographic indi-
cators of the shin in wrestlers of the mesomorphic somatotype was determined. Mathematical models with an accu-
racy of describing rheovasographic parameters (ranging from 62.33% to 97.24%) were constructed for 8 indicators.
The models we have created can provide an opportunity to determine the appropriate values of these parameters of
regional blood circulation in the shin in wrestlers of mesomorphic constitution type using their own anthropometric
dimensions.

Key words: rheovasography of the shin, anthropometry, somatotype, mathematical modeling, regression, wres-
tlers.
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