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Morphofunctional indicators of the body are one of the important keys to high performance in sports. Consider-
ing the peculiarities of the body's composition and the functional indicators of breathing is necessary for the optimal
construction of athletes' training and competition period. The goal is to evaluate the influence of the level of training
in endurance sports on indicators of body composition depending on the level of aerobic productivity. In the study, 35
athletes of sports were examined for endurance at the first mature age. Depending on the criterion of maximum oxy-
gen consumption (MOC), three groups of people engaged in sports at different qualification levels - 1 group (athletes
with a high level of physical fitness), 2 group (athletes with an average level of physical fitness), 3 group (athletes
with a low level of physical capacity). Body composition parameters (body weight, lean body mass (LBM), water, fat,
and skeletal mineral component (SMC) content) were assessed in all examined persons using TANITA BC-545 weigh-
ing scales. Morphofunctional indicators of the body composition of the examined persons differ between groups of
athletes depending on their qualifications. Compared to athletes of group 2 and amateurs, highly qualified athletes
have the lowest body weight, the highest percentage of LBM, the lowest body fat content, the highest water content
and the highest SMC mass. Amateurs are characterized by the highest body mass, the smallest LBM, the largest body

fat content, minor water content and SMC compared to athletes with high and medium MOC.
Key words: maximum oxygen consumption, body composition, athletes, endurance.

Connection of the publication with planned re-
search works.

The work is a fragment of the National University
of Physical Education and Sports of Ukraine “Influence
of exogenous and endogenous factors on the course
of adaptive reactions of the body to physical exer-
tion of various intensities” (state registration number
012U108187).

Introduction.

One of the determining factors affecting the effec-
tiveness of sports activities is the body composition of
athletes [1]. The authors’ research emphasizes the need
to monitor the total water content in the body and the
amount of intracellular fluid in elite athletes because de-
hydration, even mild, is difficult for the body to tolerate
[2, 3, 4,5, 6]. That is why correcting the drinking regime
during the training period and before the competition is
one of the keys to preventing a decrease in the strength
and speed characteristics of muscles [4, 5, 6]. The dy-
namics of adipose tissue content in the body, which is
a metabolically active organ, plays an essential role in
hormonal maintenance of energy exchange, thermoreg-
ulatory processes, etc. [7]. Bone mass is a crucial com-
ponent of the body’s composition, which also plays one
of the leading roles in achieving sports performance.
Physical activity and the level of muscle tissue develop-
ment correlate with bone tissue’s strength characteris-
tics. The key to the proper functioning of bones is their
strengthening due to adequate physical activity and ra-
tional nutrition [8, 9].

The type and qualification of the athletes determine
the specificity of the values of body weight components.
Athletes of higher ranks have higher muscle mass values
and lower fat mass values than less qualified ones [10].
Thus, the component composition of athletes’ body
mass is an important factor that can contribute to or,
on the contrary, hinder the achievement of high sports
results [11]. Many studies prove that the higher the rela-
tive fat content in the body, the lower the sports results.

A significant fat content negatively affects speed, endur-
ance, coordination, mobility, jumping [11, 12].

Accordingly, methods of studying the ratio of tissue
components of the body are of paramount importance
in sports practice for monitoring the physical condition
and optimizing athletes’ training regimens. Analysis and
control of fat, lean and muscle mass, total water con-
tent, bone mass content in the body, etc., evaluate and
predict the development of metabolic disorders, deter-
mine the diet and control the effectiveness of diet cor-
rection procedures. That is why body composition as-
sessment procedures can be decisive in monitoring the
athlete’s functional state.

The aim of the study.

To evaluate the influence of the level of training in
sports on endurance indicators of body composition de-
pending on the level of aerobic productivity.

Object and research methods.

Our research was conducted following the basic bio-
ethical norms of the Helsinki Declaration of the World
Medical Association on Ethical Principles of Scientific
and Medical Research, as amended (2000, amended
in 2008), the Council of Europe Convention on Human
Rights and Biomedicine (1997), the Universal Declara-
tion on Bioethics and Rights of a person (1997). Written
informed consent was obtained from each study partici-
pant.

Thirty-five endurance sports athletes of various
qualifications (orienteering, triathlon, sports walking,
athletics) of the first mature age took part in the study.
Digital data on the composition of the body and indica-
tors of the respiratory system of athletes were obtained
based on the State Research Institute of Physical Culture
and Sports in the laboratory of diagnostics of the func-
tional state of athletes (head of the laboratory — Doctor
of Physical Education and Sports, Associate Professor
Kropta R.IN.).

The distribution of examined men into groups was
carried out according to the indicator of maximum oxy-
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gen consumption (MOC), which was determined using
the ergospirometric telemetry system “Oxycon Mobile”.
According to the distribution criterion of MOC, three
groups of people engaged in sports at different qualifi-
cation levels were obtained — 1 group (athletes with the
highest MOC in the range of 65 — 75 ml/kg/min, who are
characterized by a high level of physical performance
among all the examined), 2 group (athletes with a MOC
level corresponding to the range of 50-60 ml/kg/min
and having an average level of physical performance),
group 3 (athletes with the lowest MOC indicator (50-35
ml/kg/min), respectively, who are characterized by a
level of physical performance below average.

The following parameters of body composition were
further assessed in all examined persons: body weight,
lean body mass (LBM), water content, fat content, and
percentage of skeletal mineral component (SMC) using
the bioimpedance method. For this, to assess the di-
mensions and component composition of the athletes’
bodies, a professional TANITA BC-545 analyzer scale
(Japan) was used.

Statistical processing of the obtained results was car-
ried out using descriptive statistics IMB SPSS Statistics,
version 26.

Research results and their discussion.

Thirty-five people (professional athletes and ama-
teur athletes) participated in the study, who were divid-
ed into 3 groups according to the main criterion of aero-
bic performance (VO,max, MOC) — group 1 (12 people,
highly qualified athletes), group 2 (11 people, interme-
diate level athletes), 3rd group (12 people, amateur ath-
letes). The results of evaluating the components of the
body composition of athletes of all groups depending on
the MOC indicator are presented in the table.

The average value of VO2max in athletes of group
1lis 67.79+3.8 ml min '-kg?. The value of MOC in ath-
letes of group 2 is 20.18% lower compared to group 1
(p<0.05), at the same time, the value of MOC in ama-
teur athletes is reduced compared to representatives of
group 1 by 37.54% (p<0 ,05). It should be noted that the
value of MOC in individuals from group 3 is statistically
significantly lower compared to the VO,max of athletes
from group 1 and in relation to the MOC values of ath-
letes from group 2.

The next important indicator of our research was
the body weight of athletes. The stability of body weight
depends on energy consumption and expenditure. The
average body weight of the studied athletes of group 1
is 65.85+4.7 kg. The determined indicator in the persons
of the second group is increased by 9.20% compared to
the 1st group (p<0.05), the body weight of amateur ath-
letes is increased by 27.33% compared to the represen-
tatives of the 1st group (p<0.05). It should be noted that
the body weight of people from group 3 is statistically
significantly higher compared to the body weight of ath-
letes from group 1 and in relation to the body weight
values of athletes from group 2.

The fat-free body mass of representatives with
a higher than average level of physical capacity is
92.40£2.6%, which is 2.05% higher in relation to the 2nd
group of athletes (p<0.05), while at the same time, the
indicator lean body mass among amateur athletes was
reduced by 8.83% compared to representatives of group
1 (p<0.05). It should be noted that the data on the lean
body mass of the representatives of group 1 are statical-

Table — Indicators of body composition
of athletes of endurance sports

No (SRS Group 1 Group 2 Group 3
Parameters (r=24) =it =2
L ml‘_’gg:f_‘l’(‘g_l 67,793,8 |54,11+2,2% |42,3413,8%A
2. | Body mass (kg) | 65,85%4,7 | 71,91+3,7* |83,85+14,1*
3. LBM (%) 92,40%2,6 | 90,50£2,4 |84,24+6,1%
4. % fat 7,68+2,5 | 9,85+2,2* |16,21+4,8*"
5. % water 66,99+2,8 | 64,09+1,7* | 62,01+4,3*
6. SMC (%) 4,62+0,1 | 4,48+0,2* | 4,20+0,5*

Notes: * — indicates a statistically significant difference with group 1
(p<0.05); A —indicates a statistically significant difference with group 2.

ly significantly smaller compared to the lean body mass
of athletes of the 2nd and 3rd groups.

The next indicator of the body’s composition, which,
in our opinion, is important when assessing the level of
physical performance, is the body’s fat percentage. The
reference value for this indicator is from 5% to 16%. In
sports with a predominant manifestation of endurance,
the norm value is as follows: sports orientation (7% —
16%), triathlon, sports walking (5% — 12%) and athletics
(8% — 15%). For group 1, the fat percentage is 7.68%,
which is 28.25% less than the value of the specified
parameter of group 2 of the subjects (p<0.05). In turn,
the percentage of fat in the body of persons in group 3
is 111.07% higher than that of athletes in group 1. It is
worth stating that the data relating to the percentage of
fat in the body of representatives of the 1st group are
statically significantly smaller in relation to the 2nd and
3rd groups of athletes.

One of the vital indicators is the percentage of water
in the body, the value of which in athletes of the 1st
group is 66.99+2.8%. Accordingly, the percentage of
water in the body of athletes of group 2 is 4.33% lower
in relation to group 1 (p<0.05), on the other hand, the
percentage of water in the body of amateur athletes is
reduced by 7.43% compared to individuals of group 1
(p<0.05). It is worth noting that this indicator in persons
of group 3 is statistically significantly lower compared
to athletes from group 1, as well as in relation to the
values of the percentage of water in the body of athletes
of group 2.

The last indicator of the component composition of
the athletes’ bodies, which should be considered from
the point of view of our research, is the percentage of
the mineral component of the skeleton, the value of
which, for athletes of the 1st group, that is, with a high
level of physical performance, is 4.62+0.1%. The value
of the percentage of the mineral component of the skel-
eton in athletes of the 2nd group is 3.03% lower com-
pared to the 1st group (p<0.05), the value of the per-
centage of the mineral component of the skeleton in the
athletes of the 3rd group is reduced compared to the
individuals of the 1st group by 9.09% (p <0.05). It should
be noted that the value of the percentage of the mineral
component of the skeleton in persons of the 3rd group
is statically significantly lower compared to the athletes
from the 1st and 2nd groups.
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Conclusions.

1. Morpho-functional indicators of the body compo-
sition of the examined persons differ between individual
groups of athletes depending on their qualifications.

2. Athletes of the highest qualification (group 1, with
the highest level of MOC) compared to athletes of group
2 and amateurs had the lowest body weight, the highest
index of fat-free body mass, the lowest body fat content,
the highest water content, and the highest mineral com-
ponent mass. skeleton

3. Amateur athletes are characterized by the highest
body mass, the lowest lean body mass, the highest body
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fat content, the lowest water content, and the mass of
the mineral component of the skeleton compared to
athletes with high and medium MOC.

4. Athletes with an average level of MOC are char-
acterized by intermediate values of the specified body
composition parameters compared to individuals of
groups 1 and 3.

Prospects for further research.

They are to establish in our further studies the po-
tential relationship between MOC indicators and pa-
rameters of the functioning of the blood system.

OCOBNNBOCTI MOP®OPYHKLIOHANIbHUX NOKA3HUKIB CNOPTCMEHIB PI3HOI
KBANNI®IKALII TA AMATOPIB Y BUOAX CMTOPTY HA BUTPUBAJICTb

HauioHanbHui yHiBepcuTeT disnuHOro BMXoBaHHA i cnopTy YKpaiHu (m. Kuis, YkpaiHa)
yulialuts0O6@gmail.com

MopohyHKYiOHAAbHI MOKA3HUKU Op2aHIi3My € OOHUMU 3 8QaX/UBUX 3AMOPYK 8UCOKOI pe3yanbmamusHocmi
y cnopmi. BpaxysaHHa ocobausocmeli KoMno3uyiliHo2o ckaady mina ma hyHKUIOHANbHUX MOKA3HUKI8 OUXAHHA
Heobxi0HO 078 onmumansbHo20 b6ydysaHHA MPEHYB8AsbHO20 MA 3MaA2asaAbHO20 fepiody criopmcmeHis. Mema
— oyiHUMU 8naus pieHA MpeHO8AHOCMI y 8uUGaX CIOPMY HA 8UMPUBAAICMb HA MOKA3HUKU KOMMO3uyiliHo2o
CKNaody mina 3anexcHo 8id pigHA aepobHoi npodykmusHocmi. Y docnidxceHHi obcmexcunu 35 cnopmcemeHis sudis
cropmy HaQ 8UMPUBAAICMb Nepwozo 3pino2o 8iKy. 3anexHo 8i0 KpUMepito MAKCUMAAbHO20 CHIOHUBAHHA KUCHIO
(MCK), ompumanu mpu epynu ocib, aki 3alimaromesca cnopmom Ha pizHOMy KeasipikauiliHomy pieHi - 1 epyna
(cnopmcmeHu 3 8UCOKUM pieHeM ¢hizu4HOI npayezdamHocmi), 2 epyna (cnopmcmeHu 3 cepeoHim pisHem gizuyHoi
npayezdamHocmi), 3 epyna (cnopmcmeHu 3 HU3bKUM pieHeM (i3u4HoI npaye3damHocmi). Y ecix obcmexceHux ocib6
po8ooduU OUIHKY napamempie KommnosuyiliHoeo ckaady mina (maca mina, 6e3xuposa maca mina (BMT), emicm
800U, ¥Upy i MiHepasnbHo20 KoMmnoHeHmy ckenemy (MMK) 3a donomoeoro eazie-aHanizamopie TANITA BC-545.
MopdohyHKUiOHAAbHI MOKA3HUKU KOMMO3UYiliHo20 CKAady mina obcmexceHux oci6 pi3HAMbCA MiX OKpemumu
2pynamu criopmcmeHie 3anexHo 8i0 ixHboi keanigikayil. CriopmcmeHU 8uUCOKOi Keanigikayii nopisHAHO 3i
crnopmcmeHamu 2 2pynu i amamopamu 8i0pi3HAMbCA HaliIMeHWOor Macor mina, Halbinbw 8UCOKUM 8i0COMKOM
BEMT, HalimeHWUM 8mMicmom xupy 8 opeaHiami, Halibinewum emicmom s8odu i Halibineworo macorw MMK. [na
amamopis € xapakmepHumu Halibinewa maca mina, HalimeHwa BMT, Halibinbwull emicm xupy 8 opeaHi3mi,
HalimeHwi emicm sodu i MMK nopigHAHO 3i cnropmcmeHamu 3 ucokum ma cepedHim MCK. CnopmcmeHu 3 cepedHim
pisHem MCK xapakmepu3ytomsca npoMiHHUMU 3HAYEHHAMU 03HAYeHUX napamempis nopieHAHo 3 ocobamu 1 i3
epyn.

Karwuoei cnosa: komnosuyitiHuli cknad mina, cnopmcmeHu, 8Uumpusanicme.

38’A30K ny6niKauii 3 n1aHOBMMMU HAayKOBO-40CAIA-
HUMU poboTamu.

PoboTta € ¢pparmeHTom HAP HauioHanbHoro yHisep-
cuTeTy Gi3MYHOro BUXOBaHHA i cnopTy YKpaiHn «Bnaus
€K30reHHMX Ta eHaoreHHUX GpakTopis Ha nepebir agan-
TaUiMHWUX peakLilt opraHiamy A0 GisMYHUX HaBaHTaXKeHb
Pi3HOI iHTEHCMBHOCTI» (4EepKaBHUM peecTpaLinHNiA
Homep 012U108187).

Bcryn.

OaHUM i3 BU3HAYanbHMX GAKTOPIB, WO BN/IMBAE Ha
pPe3yNbTaTUBHICTb CMOPTMBHOI AiANbHOCTI, € KOomMMNo-
3MLIMHMIA cknag Tina cnoptcmeHdis [1]. JocnigrKeHHs
aBTOpPIB NiAKPEC/oTb HEOOXiAHICTb BiACTeXXeHHA 3a-
ranbHOro BMICTy BOAW B OpraHiami i obcary BHyTpiw-
HbOK/IITUHHOI PiANHWN Y eNITHUX CMOPTCMEHIB, TOMY L0
nerigparauisa, HaBiTb JIETKOrO CTYMeHA, BaXKO NepeHo-
CUTbCA opraHiamom [2, 3, 4, 5, 6]. Came ToMy KopeKLis
NMUTHOFO PEeXMMy NPOTATOM TPeHyBa/bHOrO nepiogy
Ta nepeg no4yaTKOM 3MaraHb € OAHIEND 3 3aMOpyK 3a-

nobiraHHA 3HUMKEHHA CUIIOBUX Ta LIBMAKICHUX Xapak-
TepuctMK m’azis [4, 5, 6]. OMHamiKa BMICTy KupoBsoi
TKAHWHU Tina, AKa € MeTaboNiyHO aKTUBHMUM OpPraHoOM,
Bifirpae BaXk/IMBe 3HAUYEHHA Y rOpMOHabHOMY 3abes-
neyeHHi eHeproobMiHy, TEPMOPEryNATOPHMX NpoLecax
Towo [7]. BaKnMBMM KOMMOHEHTOM KOMMO3WULIAHOIO
CKNaay Tina, AKWI TaKOX BiAirpae ofHy 3 MpPOBigHMX
ponew y [OCATHEHHI CNOPTUBHOI Pe3yNbTaTUBHOCTI, €
KicTKOBa maca. Pi3nyHi HaBaHTaXKEHHA i piBeHb PO3BU-
TKY M’130BOi TKaHMHW CMiBBIAHOCATLCA 3 MiLHICHUMMN
XapaKTePUCTUKAMM KiCTKOBOI TKAHWHK, came TOMy 3a-
NOPYKOK HANEKHOTO QYHKLIOHYBAHHA KICTOK € iX 3MmiL-
HEHHS 32 PaxyHOK aAeKBaTHUX Qi3MYHUX HAaBAHTAXKEHD i
paLioHaNbHOTO XapyyBaHHsA [8, 9].

Cneumndiky BEAMYMH KOMMOHEHTIB Macu Tifla BU3HaA-
Yyae BMAO0BA i KBanidiKaLiMHa NPMHANEKHICTb cCopTCMme-
HiB. CNOPTCMEHM BULLUX PO3PAAIB MatoTb Bifibll BUCOKI
BE/IMYMHU M’I30BOI i HU3bKI BEJIMYMHU KMUPOBOI MacH,
Hi’>K MeHW KBanidikoBaHi [10]. TakMm YMHOM, KOMMO-
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HEHTHWW CKAad, Macu TiNa CNOPTCMEHIB € BaXKAMBUM
daKTOpOM, AKUI MOXKe CNpUATK abo, HaBNaKkK, CTaTh Ha
3aBafi AOCATHEHHIO BUCOKUX CMOPTUBHUX pe3ynbTaTiB
[11]. 3Ha4Ha KinbKicTb goCniaX)eHb AOBOAATD, LLO YMM
BiNblUMIA BiAHOCHWUIA YMICT XKMPY B OPraHiami, TUM HUKYI
CMOPTUBHI pe3ynbTaTh. 3HAYHWUI BMICT }KUPY HEraTUBHO
BMN/IMBAE Ha LWIBWUAKICTb, BUTPUBANICTb, KOOPAMHAL,IO,
pyxnuBicTb, cTpmbyuicts [11, 12].

BignosigHO, HaABAXK/MBOTO 3HAYEHHA Y CNOPTUBHIN
NPakTULi 418 MOHITOPUHTY Gi3MYHOrO CTaHy i onTUMi-
3aLii TpeHyBaNbHOTO peXuMy cnopTcMeHiB HabyBatoTb
MeTOAN BUBYEHHA CNiBBiAHOWEHHA TKAHUHHUX KOMMO-
HEeHTIB Tina. AHani3 i KOHTPO/Ib KMPOBOI, 6e3KNPOBOI
i M’A30BOi MacK, 3aranbHOro BMiCTy BOAM, BMICTy KicT-
KOBOi Macu B OpraHiami TOWO A03BONAIOTb OLHIOBATH i
NPOrHO3yBaTN PO3BUTOK MeTaboNiYHMX NMOPYLUEHb, BU-
3HAYaTU PaLLiOH Xap4yyBaHHA | KOHTPONOBATU ePeKTMB-
HICTb Npoueayp Kopekuii pauioHy. Came Tomy npoueay-
PU OLIHKM KOMMO3ULIMHOIrO CKNady Tina MoOXKyTb 6yTu
BM3HAYa/IbHUMWU Y KOHTPOJi YHKLiOHANbHOro CTaHy
CrnopTCMeHa.

Merta gocnigKeHHs.

OUiHMTK BNAUB PiBHA TPEHOBAHOCTI Y BUAAX CNOPTY
Ha BUTPMBAICTb Ha MOKA3HWKN KOMMO3ULAHOIO CKAa-
Ay Tifla 3a/1eXKHO Bif, piBHA aepobHOi NPOAYKTUBHOCTI.

O6’€eKT Ta MeToAM AOCNIOMKEHHS.

Hawi gocnigxeHHs 6ynm npoBeaeHi BignosigHo Ao
OCHOBHUX b6ioeTuYHMX Hopm lenbCiHCbKOi aeKknapauii
BcecBiTHbOI MegMyHOi acouialii Npo eTUYHI NPUHLK-
N MNPOBEAEHHA HAYKOBO-MEAMUYHUX [AOCAIANKEHDb i3
nonpaskamu (2000, 3 nonpaskamu 2008), KoHBeHLU|i
Pagu €sponu 3 npas NtogmMHM Ta biomeanumnum (1997),
YHiBepcanbHOI AeKnapauii 3 6i0eTuKKM Ta npas NOANHN
(1997). NucbmoBa iHpopmoBaHa 3roga byna oTpMmaHa
Y KOXKHOTO YYaCHMKA AOC/iAMXKEHHSA.

Y pocnigxeHHi npuiimanu yyactb 35 crnoptcme-
HiB BMAIB CMOPTY Ha BUTPMBANICTb pi3HOI KBanidikauji
(cnopTuBHE OpPIEHTYBAHHA, TPIaT/IOH, CNOPTUBHA XOA4b-
6a, fnlerka atieTuka), neplioro 3pinoro BiKy. Ludposi
OaHi WoA0 KOMMNO3ULIMHOIO CKAaay Tina Ta MOKasHM-
KiB AMXa/NIbHOI CUCTEMM CMOPTCMEHIB OTPUMaHi Ha 6asi
[epKaBHOro HayKoOBO-AOCNIAHOrO IHCTUTYTI i3nyHOI
KyNbTypu i cnopTy, B nabopatopii AiarHoCTUKM yHKLio-
HaNIbHOTO CTaHy CNOPTCMeHiB (3aB. 1abopaTopii — K.H. 3
¢is. Bux i cnopTy, gou,. Kponta P.B.).

Po3nogin obcTexeHMX YONOBIKIB Ha Fpynu NPoBoOAU-
JI1 32 NOKAa3HMKOM MaKCMMaIbHOTO CMOXKMBAHHA KUCHIO
(MCK), siKnin BU3Ha4ann 3a 4OMNOMOrO0 eprocnipome-
TPUYHOI TenemeTpuyHoi cuctemmn «Oxycon Mobiley.
3rigHo 3 po3noginbyumm Kputepiem MCK, otpumanu Tpu
rpynu ocib, sKi 3alimaloTbCsi CNOPTOM Ha Pi3HOMY KBa-
NidikauitHomy pisHi — 1 rpyna (cnopTcmeHu 3 Halibinb-
wnm MCK B siiana3oHi 65-75 ma/Kr/xB, AKi xapaktepumsy-
I0TbCA BUCOKMM pPiBHEM i3NYHOI NpaLe3aaTHOCTI cepes,
ycix obcTexkeHux), 2 rpyna (cnoptcmeHu 3 pisHem MCK,
wo signosigae gianasoHy 50 — 60 ma/Kr/xB i maloTb
piBeHb ¢i3nMyHOI MpauesaaTHOCTi cepegHin), 3 rpyna
(cnopTcmeHu 3 HalmeHLWw MM nokasHukom MCK (50 — 35
MA/Kr/XB) BiANOBIAHO, AKI XapaKTEpPU3YOTbCA PiBHEM
bi3nyHOI NpaLesaaTHOCTI HUKYe cepesHboro.

Y Bcix obcTexkeHMx ocib Hagani NPoBOAU/IM OLLHKY
HACTYNHUX MapameTpiB KOMMO3WULiMHOIO CKaaay Tina,
a came: maca Tina, 6besKmnposa maca Tina (BMT), Bmict
BOZM, BMICT KMPY, BiACOTOK MiHEPA/SIbHOTO KOMMOHEH-
Ty ckenety (MMK) 3 BUKOpUCTaHHAM BioimneaaHCHOro

Tabnuua — MoKa3sHMKKM KOMMNO3ULIMHOIO cKnagy
Tina cnopTcMeHiB BUAiIB CNOPTY Ha BUTPUBANICTb

No foynu lpyna 1 lpyna 2 lpyna 3
e (n=12) (n=11) (n=12)
1. M""S(z;f‘:rl 67,79+3,8 | 54,11+2,2* | 42,34+3,8*A
2. | Macartina(kr) | 6585%4,7 | 71,91+3,7* (83,85+14,1%
3, BMT (%) 92,40%2,6 | 90,50£2,4 |84,24+6,1%A
4. % Mupy 7,68+2,5 | 9,852,2* |16,21+4,8*A
5. % BOAM 66,99+2,8 |64,09+1,7* | 62,01+4,3*
6. MMK (%) 4,6240,1 | 4,48+0,2* | 4,20+0,5*

MpumitkK: * — 3acBigyye CTaTUCTUYHY BipOTigHY Pi3HULIO 3 rpynoto 1
(p<0.05); A — 3acBig4ye CTaTUCTUYHY BipOTiAHY Pi3HWLO 3 rpynoto 2.

meToay. [lna uboro 3 METOH OLLIHKM PO3MipiB Ta KOMMO-
HEHTHOrO CKAaAy Tifla CMNOPTCMEHIB BMKOPMUCTOBYBANMU
npodeciliHi Barn-aHanisatop TANITA BC-545 (AnoHis).

CTaTUCTMYHY 0BPOBKY OTPUMaHUX pe3ynbTaTie Npo-
BOAM/IN 3@ AOMNOMOrO ONMCOBOI CTaTUCTUKKM IMB SPSS
Statistics, Bepcia 26.

Pe3ynbTatu AocnigKeHHA Ta ix 06roBopeHHs.

B pocnigyeHHi B3sauM ydactb 35 ocib (cnopTcmeHu-
npodecioHann Ta CNOPTCMEHU-aMaToOPK), AKUX 32 OCHO-
BHUM KpUTepieM aepobHOi NMpoAyKTUBHOCTI (VOzmax,
MCK) 6yno posnoginneHo Ha 3 rpynu — 1 rpyna (12
ocib, cnopTcmeHun BMcoOKoi KBanidikauii), 2 rpyna (11
0ocib, cnopTcmeHu cepeaHboro pisHA), 3 rpyna (12 ocib,
CNOPTCMEHU-aMaToOpPHM). Pe3ynbTaTh OLHKM CKAag0BMX
KOMMO3MLIMHOro CKNaay Tifla CNOPTCMEHIB YCiX rpyn 3a-
NIeXKHO BiA noKasHuka MCK npeactasneHi B Tabnuu,i.

CepeaHe 3HaueHHs VO, max y crnopTcmeHis 1 rpynu
cKnapgae 67,79+3,8 mn-xgkrl. BennumHa MCK vy
cnopTcmeHiB 2 rpynu € Ha 20,18% meHLWwoto NopiBHAHO
3 1 rpynoto (p<0,05), B Toi camuii 4ac BennymHa MCK
Yy CNOPTCMEHIB-aMaToOpiB 3HUXKeHa MOpPIBHAHO 3 npepj-
ctaBHMKamm 1 rpynu Ha 37,54% (p<0,05). Cnig, 3a3Ha-
4ynTH, Wo BeanynHa MCK y ocib 3 3 rpynu € cTaTUCTUYHO
AOCTOBIPHO MEHLLOK AK NopiBHAHO 3 VO, max cnoptc-
MeHiB 3 1 rpynu, TaK i No BigHOLWEHHI A0 3HayeHb MCK
CNOPTCMEHIB 2 rpynu.

HacTynHMm BaXKMBMM MOKAa3HWMKOM HALWIOro Ao-
cnigykeHHA byna maca Tina cnoptcmeHiB. CTabinbHicTb
MacK Tina 3aneXuTb Bif, CMOXXMBAHHA eHeprii Ta ii Bu-
TpaT. CepeaHAa maca Tina AOCNiAKyBaHUX CNOPTCMeHIB 1
rpynu cTaHoBUTb 65,85+4,7 Kr. O3HaYeHUI NOKA3HUK Y
ocib gpyroi rpynu € 36inbweHMm Ha 9,20% NopiBHAHO 3
1 rpynoto (p<0,05), maca Tina y cnopTcMeHiB-amaTopiB €
36iNbLIEHO NOPIBHAHO 3 NpeacTaBHUKaMu 1 rpynu Ha
27,33% (p<0,05). HeobxigHo 3BepHYTM yBary, WO Maca
Tina y oci6 3 3 rpynu € CTaTUCTUYHO AOCTOBIPHO Hinb-
IO NMOPIBHAHO 3 MAcoto Ti/la cnopTcmeHis 3 1 rpynu,
TaK i MO BiAHOLWEHHIO A0 3HAYeHb MacK Tina cnopTcme-
HiB 2 rpynu.

be3npoBa maca Tina y npeacTaBHUKIB i3 BULLE ce-
peaHim piBHem @i3MyHOI Npaues3aaTHOCTi CTaHOBUTL
92,40%+2,6%, wo € Ha 2,05% BULWMM MOKA3HUKOM MO
BigHOWeEHHIO 0 2 rpynu cnopTcmeHis (p<0,05), HaTo-
MiCTb B TOM CaMM Yac NOKa3HMK 6e3kMpoBoi Macu Tina
Yy NpeacTaBHUKIB CMOPTCMEHiB-amaTopiB 6yB 3HMKe-
HUM Ha 8,83% nopiBHAHO 3 NpeacTaBHUKaMu 1 rpynu
(p<0,05). BapTo 3ayBaxkuTu, WO AaHi No 6e3XKnpos.ii
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Maci Tina y npeacTaBHUKIB 1 rpynu € cTaTUYHO AOCTO-
BipHO MEHLUMMM NOPIBHAHO 3 6E3KMPOBOID MacoHo TiNa
crnopTcmeHis 2 Ta 3 rpynu.

HacTynHMM MOKAa3HMKOM KOMMO3WLIMHOTO CKAa-
Ay Tina, AKWKN, Ha Haly AYMKY, € BaXKAMBUM NPU OLiH-
Ui piBHA }i3MYHOI Npaues3faTHOCTI, € BiACOTOK XUpPY B
opraHismi. PedepeHTHe 3Ha4YeHHA A4 LbOro NOKA3HW-
Ka CTaHOBMUTb Big, 5% n0 16%. Y BuAaax cnopty 3 nepe-
Ba)XHUM MPOABOM BUTPUBANOCTI 3HAYEHHA HOPMW Ha-
CTYNHEe: CNOPTUBHE OPIEHTYBAHHA (7% — 16%), TpiaT/NoH,
xoabba cnopTuBHa (5% — 12%) i nerka atnetuka (8%
— 15%). Ana 1 rpynu BiACOTOK XUpPY CTaHOBUTL 7,68%,
Le B CBOIO Yepry Ha 28,25% meHLue Bif, BEIMYMHMN O3Ha-
YyeHoro napameTpy 2 rpynu gocniaxysaHumx (p<0,05). B
CBOIO Yepry, Bi,COTOK ¥KMpPY B opraHiami y oci6 3 rpynu
Ha 111,07% 6inbwmnii No BiAHOLWEHHIO A0 CNOPTCMEHIB
1 rpynu. BapTo KOHCTaTyBaTV TOM aKT, WO AaHi, AKi cTo-
CYIOTbCA BiACOTKY KMPY B OpPraHiami y npeactaBHUKIB 1
rpynu, € CTaTUYHO AOCTOBIPHO MEHLIMMMU MO BiAHOLIEH-
HI0 0 2 Ta 3 rpynu CNOPTCMEHIB.

O4HUM i3 KUTTEBO Ba*KAMBUX MOKA3HUKIB € BiACO-
TOK BOAWM B OPraHi3ami, 3Ha4YeHHA AKOro y CMOPTCMEHIB
1 rpynu ctaHoBUTbL 66,99+2,8%. BignosigHO BiACOTOK
BOAM B OPraHi3ami cnopTcmeHis 2 rpynu € Ha 4,33% meH-
WKm no BigHoweHHto o 1 rpynu (p<0,05), HaTOMicTb
y CMOPTCMEHiIB-aMaTopiB BiACOTOK BOAW B OpPraHismi
3HUKEHO NOPIBHAHO 3 ocobamu 1 rpynu Bxe Ha 7,43%
(p<0,05). BapTo 3ayBakuTK, LLLO AaHMI NOKA3HUK Y OCib
3 rpynu € CTaTUCTUYHO AOCTOBIPHO MEHLUMM MOpPiBHA-
HO 3 cnopTcmeHamu 3 1 rpynu, Tak i NO Bi4HOLWEHHIO
[0 3Ha4YeHb BiACOTKY BOAM B OpraHi3ami cnopTcmeHis 2
rpynu.

OCTaHHi NOKa3HMK KOMMOHEHTHOro cknagy Tina
CNOPTCMEHIB, AKUI JOPEYHO PO3MIAHYTU 3 TOUKM 30pYy
HaWWX AOCAigKeHb, € BiACOTOK MiHEpPasbHOro KOMm-
NMOHEHTY CKeNeTy, 3HAYEHHA AKOro ANA CrnopTcMeHis 1
rpynu, To6To 3 BUCOKUM piBHEM ¢i3nyHOI npauesnat-

HOCTI cTaHOBUTb 4,6210,1%. BennumHa BiACOTKY MiHe-
panbHOro KOMMOHEHTY CKeNleTy y CNOPTCMEHIB 2 rpynu
€ Ha 3,03% meHLwwoto nopisHAHO 3 1 rpynoto (p<0,05),
BE/IMYMHA BifICOTKY MiHEPA/IbHOTO KOMMOHEHTY CKeneTy
Yy CMOPTCMEHIB 3 rpynu 3MeHLLeHa NopiBHAHO 3 ocoba-
mu 1 rpynu Ha 9,09% (p<0,05). BapTo 3BepHYTM yBary,
LLLO BEIMYMHA BifICOTKY MiHEPA/IbHOrO KOMMOHEHTY CKe-
NeTy y ocib 3 rpynu € cTaTUYHO AOCTOBIPHO MEHLLOK Y
NOPIBHAHHI i3 cmopTcmeHamu 3 1 1a 2 rpynu.

BucHoBKM.

1. MopdodyHKUiOHANbHI NOKa3HMKM KOMMNO3ULLIN-
HOTO CKNaAy Tifla 06CTeXKeHMX 0Cib Pi3HATLCA MiXK OKpe-
MWUMW TPYNamMn CMOPTCMEHIB 3aN1€XKHO Bif, iXHbOi KBani-
dikauii.

2. Y cnopTcMeHiB Halibinblu BUCOKOT KBanidikauii (1
rpyna, 3 Hanbinbw BMcoknMm pisHem MCK) nopiBHAHO
3i cnopTcmMeHamu 2 rpynu i amaTtopamu 3apeecTpoBsa-
HO HallMeHLUy Macy Tina, Hanbinbll BUCOKMIA MOKA3HUK
6e3:K1POoBOI MacK Tifla, HAMMEHLLMIA BMICT XUMpY B opra-
Hi3Mi, HalBinbWKI BMIcT BoAM i Habinblua Mmaca MmiHe-
pPanbHOrO KOMMOHEHTY CKeNeTy.

3. A cnopTcMeHiB-aMaTopiB € XapaKTEPHUMMW HaW-
binblua maca Tina, HameHlwa 6e3xuMpoBa maca Tina,
HaMBINbLWNIM BMICT XKUPY B OpraHiami, HalMMeHLWi BmicT
BOAM i Maca MiHEPaNbHOro KOMMOHEHTY CKeNeTy Nopis-
HAHO 3i CNOPTCMEHaMM 3 BUCOKMM Ta cepegHim MCK.

4. CnopTcmeHu 3 cepegHim pisHem MCK xapakTtepu-
3YIOTbCA MPOMIKHMMM 3HAYEHHAMM O3HAYEHWUX napa-
MEeTPiB KOMMNO3WL,iMHOTO CKNaay Tina NMopiBHAHO 3 OCO-
6amu 1i 3 rpyn.

MepcnekTMBM NOAANBLUNX [OCNIAKEHD.

MonAratoTb y BCTAaHOBAEHHI B MOAA/bLUMX HALLWX [0-
CNiAYKEHHAX MOTEHLINHOro B3aEMO3B'A3KY MiXK MOKas-
Hukamn MCK i napameTpamu GyHKLIOHYBaHHA cMcTeMmU
KPOBI.
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Pe3stome. OgHMM i3 BU3HaYaNbHMX GAKTOPIB, LLLO BMIMBAE HA Pe3y/IbTaTUBHICTb CNOPTUBHOI AiASIbHOCTI, € KOM-
NO3ULINHWIA CKNaA, TiNa CMOPTCMEHIB, TOMY BaK/IMBE 3HAYEHHA Y CNOPTUBHIN NPaKTULL 418 MOHITOPUHTY disnyHoro
CTaHy i ONTMMIi3aLii TPeHYBa/IbHOIO PeXuMy CNOpPTCMEeHiB HabyBatoTb METOAM BUBUYEHHA CMiBBiAHOLWEHHA TKAHUH-
HUX KOMMOHEHTIB Ti/fla. B Hawomy gocnigrKeHHi B3aaun ydyactb 35 cnopTCMeHiB pi3HOI KBasidiKau,ii, AKMX 33 Kputepi-
€M aepobHOI NPOAYKTUBHOCTI (VOzmax, MCK) 6yno po3nogineHo Ha 3 rpynu — 1 rpyna (cnopTcMeHn BUCOKOI KBani-
dikauii), 2 rpyna (11 ocib, cnopTcmeHn cepeaHboro piBHA), 3 rpyna (12 ocib, cnopTcmeHun-amaTopm).

Halibinbll BMCOKE 3HAYEHHA VO,max 3adikcosaHo y croptcmenis 1 rpynu, BennumHa MCK y cnopTtcmeHis 2
rpynu € Ha 20,18% meHwWwoto NopiBHAHO 3 1 rpynoto, 3HayeHHA MCK y cnopTcMeHiB-amaTopiB 3HUMKEHO NOPIBHAHO
3 npeactaBHMKamu 1 rpynu Ha 37,54%. HalimeHLwwa maca Tina 3apeectpoBaHa y CMOPTCMEHiB BUCOKOI KBanidikaLii
(65,85%4,7 Kr), Luei NOKa3HMK y CNOPTCMEHIB cepeaHboi KBanidikauii € 6inbwmnm Ha 9,20%, a y cnopTCMeHiB-ama-
TopiB — Ha 27,33%. be3xumpoBa maca Tina y ocib6 1 rpynu cknagae 92,40+2,6%, wo Ha 2,05% BulLLEe NOPIBHAHO 3i
cnopTcMeHaMu cepeaHboi KBanidikauii i Ha 8,83% nopiBHAHO bGisible, HiXK B aMaTopiB. 3HAYEHHSA BiACOTKY XUpPYy B
OpraHi3mi y cnopTcmeHiB BMCOKOI KBanidikaLii cknagae 7,68%, wo Ha 28,25% MmeHLue Bif, BE/IMYMHU Y CNIOTCMEHIB 2
rpynu i Ha 111,07% meHLwwe nopiBHAHO 3 amaTopamu. BiacoToK Boau B opraHiami CMOPTCMEHIB BMCOKOT KBanidikau,ii
CTaHOBUTb 66,99+2,8%, y ocib 2 rpynu — Ha 4,33% meHLwe, B amaTopiB — Ha 7,43% (p<0,05) meHwe. BigcoToK miHe-
PaNbHOrO KOMMOHEHTY CKENETY Yy CMOPTCMEHIB 3 BUCOKMM piBHEM ¢i3nYHOT Npaue3aaTHOCTI cTaHoBUTb 4,6210,1%,
Wwo Ha 3,03% 6inblue, HiXK Yy CMOPTCMEHIB cepeaHboro piBHA NpaLesaaTHocTi i Ha 9,09% 6inblie NOPiBHAHO 3 ama-
Topamu. Takum YnHOM, MOPdOdYHKLOHANbHI MOKa3HUKM KOMMO3MLLIMHOIO CK1aAy Tifla CNOPTCMEHIB Pi3HOrO PiBHA
npaue3naTHOCTI PISHATLCA MiXK OKPEMUMUM TPYNaMM COPTCMEHIB 3a1eXHO Bif, iXHbOT KBanidikaLii.

KnrouoBsi cnoBa: KOMMNO3ULiIMHMIA CKNag, Tifla, CNIOPTCMEHU, BUTPUBANICTD.

FEATURES OF MORPHOFUNCTIONAL INDICATORS OF SPORTSMEN OF DIFFERENT QUALIFICATIONS AND
AMATEURS IN ENDURANCE SPORTS

Luts Yu. P., Lukyantseva H. V.

Abstract. One of the determining factors affecting the effectiveness of sports activities is the composition of
the body of athletes, therefore the methods of studying the ratio of tissue components of the body are of great
importance in sports practice for monitoring the physical condition and optimizing the training regimen of athletes.
35 athletes of various qualifications took part in our study, who were divided into 3 groups according to the criteria
of aerobic performance (VO2max, MSC) — 1st group (highly qualified athletes), 2nd group (11 people, intermediate
level athletes), 3rd group (12 people, amateur athletes).

The highest value of VO2max was recorded in athletes of group 1, the value of MSC in athletes of group 2 is
20.18% lower compared to group 1, the value of MSC in amateur athletes is reduced compared to representatives
of group 1 by 37.54%. The lowest body weight was registered in highly qualified athletes (65.85+4.7 kg), this indica-
tor was higher in average-qualified athletes by 9.20%, and in amateur athletes by 27.33%. The fat-free body mass
of individuals of group 1 is 92.40+2.6%, which is 2.05% higher compared to athletes of average qualification and
8.83% more compared to amateurs. The percentage of fat in the body of highly qualified athletes is 7.68%, which is
28.25% less than the value of group 2 spotters and 111.07% less compared to amateurs. The percentage of water in
the body of highly qualified athletes is 66.99+2.8%, it is 4.33% less in persons of group 2, and 7.43% less in amateurs.
The percentage of the mineral component of the skeleton in athletes with a high level of physical performance is
4.62+0.1%, which is 3.03% more than in athletes with an average level of performance and 9.09% more compared
to amateurs. Thus, the morpho-functional indicators of the composition of the body of athletes of different levels of
performance differ between individual groups of athletes depending on their qualifications.

Key words: maximum oxygen consumption, body composition, athletes, endurance.
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