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AHaJi3 cKJIaAy Tijla BUCOKOKBaTiikoBaHUX B0J1eH00IiCTOK

Binnuyvxuii oepoicasnuii nedazocivnuil yrigepcumem imeni Muxaiina Koyobuncvkozo (m. Binnuys),
Binnuyvxuil hayionanerutl meouunuil yHisepcumem imeni Muxonu Ilupoeosa (m. Binnuysi)

IMocTanoBka HaykoBOi mpodJeMu Ta ii 3HadeHHs. [lomyk onTUMalbHUX UUISIXIB YAOCKOHAJICHHS
TPEHYBaJIBHOI'O MPOIIECY BUCOKOKBATIPiKOBAaHUX BOJICHOOMICTIB — CIIOKOHBIYHA Mpo0JieMa (aXiBIiB y ramysi
CTIIOPTHUBHOTO TPEHYBaHHsL. [3 KOXXHIM POKOM BOHA CTa€ BCE aKTyalbHImoW0. L{e moB’a3aHo i3 3aroCTpeHHAM
KOHKYPEHII1 y Be/ICHHI 3MarajibHoi 00pOThOH, 3MiHAMHM JIO MPABUJI 3MaraHb, 30UIBIICHHSIM KUTBKOCTI MaT4iB
Ta IHITMMHA YAHHUKAMH.

VYemix y cropti 6arato B 4oMy 3aJIeKUTh Bifl po3MipiB Tiia, cTatypu W ckiamy Tima. Ckmajn Tina
CIIOPTCMEHA Hajae OUIbI TOUHY iH(OpMAIlilo PO HOro MOXKIMBOCTI, HiX po3Mipu i maca. Hamnuiikosa
Maca CIIOpTCMeHa, sIK IPAaBUJI0, HE CTAHOBHTH OCOOJIMBOT POOJIEMH, Y BOJHOYAC HAUTUIIKOBUH YMICT KUDPY
B OpraHi3ami 3BHYaiHO HEraTHMBHO BIUIMBA€ Ha CIIOPTHBHUN pe3ynbTar. 3a pe3yjibTaTaMH JOCIiKEeHb
YCTAHOBJICHO TICHHH B3a€MO3B 30K MIXK YMICTOM YKHPY B OPTaHi3Mi Ta HWKYMMHU Pe3yJbTaTaMH B TECTaxX Ha
HIBHUJIKICTD, BATPUBAIIICTD, KOOPAMHAILIIO, PYXJIHBICTh, CTPUOYUICTH [5].

Auani3 gocaimkens wiei mpodaemu. G. Malousarisa et al [8] BuBuanu po3mipu (IOBKHHY, Macy Tina,
00XBaTHI PO3MIpPH) Ta CKJIAJ Tia (YMICT *KMpPY B OpraHi3Mi 3a TOBIIMHOI >KMPOBHX CKJIJIOK) I'PEIbKUX
BOJICHOOIICTOK MepIIoro i Jpyroro NUBI3ioHIB. Y CBOIX MOMEpPENHIX JOCIKEHHAX [6] MH TPOCTEXYBaH
3MiHy KOMITOHEHTHOTO CKJIaJly MacH Tiia (3KUPOBOTO Ta M’SI30BOTO KOMITOHEHTIB) BOJEHOOIICTOK CTY/IeHT-
CHKHX KOMaH]I yIIPOIOBXK MiJAFOTOBYOrO MEPioly PIYHOTO IUKITY MiJATOTOBKH.

s HayKOBHX MOCIHIIKECHb BEIUKAN 1HTEPEC CTAHOBJIATH MOKA3HUKHU CKJIAAy Tila BUCOKOKBAJI-
(dbikoBaHUX cmopTcMeHiB. 3okpeMa, gocmimkeHHs, npoeaeHi M. Crex, B. CmynbsckuMm [4], TOBOIATH
B3a€MO3B 30K COMATHYHHMX ITIOKa3HUKIB BOJEHOONICTOK i3 piBHEM IXHBOI CIIOPTUBHOI MaWCTEPHOCTI.
Byoung-Goo Ko, Ju-Hak Rim [7] 3ayBaxyroTs, 110 BHCOKOKBadi)ikOBaHi CIIOPTCMEHHN BBa)KAIOTHCS
i1eaIbHUMH MOJCISIMH Y CBOEMY BHJI CIIOPTY, TOMY peTelbHO 3i0paHi Ta moOpe opraHizoBaHi
[IOKa3HUKU TECTYBAaHHS IIUX CIIOPTCMEHIB, MOXYTh OYyTH BUKOPHUCTAHI SIK OPIEHTUPU Ta CHPUATUMYTb
Bimbopy, TpeHYBaHHIO # crerianizamnii 06qjapoBaHoi MOJIO/II.

Boanouac BITYM3HSHUX AOCHIIKEHb, SIKI O BHBYaIM KOMIIOHEHTHHMM CKJIaJ Macd Tija BHCOKOKBaJIl-
(hikoBaHMX BOJEHOONICTOK 3 ypaxyBaHHSM >KHPOBOI, M’ SI30BOi, KICTKOBOi TKaHWH Ta BMICTy BOIH B
OpraHi3Mi 3a CETMEHTaMH Tijla HAMHU HE BUSIBJICHO.

3aBaaHHs JOCJII’KeHHsl — BH3HAUUTH Ta IPOAaHAII3yBaTH KOMIIOHEHTHHM CKJIaJ, MacH Tija BHCO-
KOKBaTi(hiKOBaHUX BOJIECHOOIICTOK.

Metoau ii opranizamis gocsixxeHHs. /75 qOCATHEHHS IMOCTAaBIIEHOI METH MH BUKOPHUCTOBYBAIIU TaKi
METOIN JOCHIDKEHHS: aHali3 HayKOBO-METOJUYHOI Ta CHEIliallbHOI IIiTepaTypH, AaHTPOIIOMETPHYHE
BHMIpIOBaHHS, METOTU MOP(O(D YHKITIOHATBHOI AIaTHOCTUKU i MaTEeMaTHYHOI CTATHCTHKH.

VY nocmimkenHi Opamu ydacth 12 Bomeiibomicrok komauam “Kpsk-MenyniBepcurer (M. Binaumg),
yJdacHHKa YeMITIOHATy YKpaiHW cepell >KIHOYMX KOMAaHJl CyHepiira. AHTpPONOMETpPHYHE BHMIpPIOBAaHHS
TIPOBOIMJIM JIJIsl OTPUIMAHHS TIOKA3HUKIB JIOBKHHHM Tijia BoJeibomicTok. MopdodyHKITioHaAThHA TIaTHOCTHKA
nependavara BU3HAYSHHS] KOMIIOHEHTHOTO CKJIaly MacH Tilla CIOPTCMEHOK (YMICTY >KHPOBOTO, M S30BOTO,
KICTKOBOT'O KOMITOHEHTIB, CYMapHOI'0 BMICTY BOJHM) 3a Joromoroto npuiany Tanita BC—601, skuii mpaitoe
3a MPUHIUIIOM O10€IIEKTPUYIHOTO IMITE]aHCY.

Buxkiaa ocHoBHOro Marepiany i 00IYpyHTYBaHHSI OTPUMAHMX pe3y/bTaTiB AOCTiIsKeHHA. Yci BU-
XiIHI 1aHi, OTpUMaHi 3a JIOTIOMOI'OI0 BUMIPIOBAHHS JKiHOUO1 Boneli0onbHO1 koMauam “Kpsokx-MenyHiBepcu-
ter” nmpuiagom Tanita BC—-601, 3aneceni 10 Tabmuii 1, aHasmi3 sSKOi Aa€ MiACTaBy 3ayBaXKHUTH, 110 OTPUMaHi
pe3yIbTaTH HE CylepevarTh MorepenHiM JociipkeHHsM [1; 4; 8] i JonoBHIOIOTH iX.

JoBxrHa Tina — OXMH i3 HAHCTaOUTBPHIIIMX COMAaTOMETPHUYHHUX IOKA3HHKIB, SKUH OUIBIIOI MIpOIO
0o0yMoBIeHHH cnaakoBicTio. s Bonei0omy BUCOKHM 3picT Mae BEMUKE 3HAUCHHS, a/Ke MOXKE MOJIETILUTH
BE/IEHHS 3MaraibHOi 00poThOM (Hamagaroui yaapu, O6J10KyBaHHS) Oe3nocepeHbo 01t BOneHO0NbHOT CITKH,
BHCOTa SKOI JUIsl JKIHOK CTaHOBHTH 2,24 M. CepenHiil MOKa3HMK JOBXKMHHU Tina BoiseiibomicTok “Kpsok-
MenyniBepcuter” ckiaB 179,58+3,988 cm. Maca Tina — Ba)IMBMH NOKa3HUK 3araJbHOro (i3MYHOrO
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PO3BUTKY ¥ CTaHy 3J0pOB’s, MPOTE BiH € HEJOCTATHHO IH(POPMATHBHHMM. |HIEKC Macu Tilia Ja€e 3MOry
OLIIHUTHU CTYIIiHb BiJMOBIMHOCTI MacH JIIOJUHM ii 3pocTy. 3a naHuMu BceecBiTHROI opraHizallii OXOpOHH
3nopoB’s ta JI. B. Hikonaesa 3i cniiBaBT. [3], mOKa3HUK iHACKCY MacH Tiina BonerdOomicTok 22,532,270 krM
®epebyBae B MeXaxX HOPMH.

Tabnuys 1

AHTPONOMETPHUYHI MOKA3HUKHU i KOMIIOHEHTHMH CKJIaJ MACH TiJIa BOJIei00IiCTOK KOMaHAN
“Kpst:k-MenyHiBepcurer” (N=12)

éHTpOHOMeTquHl TTOKASHHKH CraTHCTHYHI NOKa3HUKH
i KOMIIOHEHTH CKJIAAY Tijia
x max min S V

Bik, poxu 23,33 40 18 6,748 28,92
JloBxuHa Tina, cu 179,58 186 173 3,988 2,22
Maca Tina, ke 72,56 78,8 63,1 4,816 6,64
IHAEeKC Macu Tina, ke'm ™ 22,53 26,0 18,6 2,270 10,08
3arajbHAN 21,52 28,9 15,6 4,079 18,96
§ mpaBa pyka * 16,79 23,7 10,0 4,202 25,03
¥ jiBa pyka * 17,21 24,8 9,8 4,601 26,74
; ‘g npasa Hora * 27,98 34,0 21,2 3,926 14,04
== JIiBa Hora * 27,28 34,2 21,6 3,865 14,17
> e Tyny6 * 18,14 26,1 12,4 4,202 23,16
3araJbHUM | 53,98 60,4 46,7 4,202 7,79
X mpaBa pyka 2,78 3,4 14 0,613 22,11
) JiBa pyKa 3,02 3,6 2,2 0,429 14,24
e < npasa HoOra 8,83 10,2 7,6 0,798 9,03
§ 2 JIiBa HoOra 9,00 10,0 7,7 0,706 7,839
2 TYyayo 30,36 33,2 26,9 1,933 6,34
KictkoBa maca, Kr *** 2,88 3,2 2,5 0,215 7,469
Cymapuwuii BMicT Boau, % 57,13 61,9 52,2 2,975 5,21

[IpumiTtka: * mpomopIrist KUTBKOCT1 KUPY BITHOCHO MacH CErMEHTA Tia;
** Maca M’sI31B Ti1a (CKEJIeTHI M sI3H, TJIaICHbK], CEPIIEBHI M s13) 1 BOJH, KA MICTUTLCS B ITUX M’ 3aX;
*** yMiCT HEOpraHIYHUX PEYOBHH, SKi BXOIATH 0 CKIaAy KiCTOK (TaKHUX SK KaJIBITIH Ta iH.).
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Puc. 1. Biocomxosuii ymicm srcupy 6 opearismi ucokoxeanighikosanux eoneubonicmox (n = 12) xomanou
“Kpaoc-Meoynisepcumem” 3a cecmenmamu miia.
1 — ymicm orcupy 6 npasiii pyyi; 2 — ymicm scupy 6 aigitl pyyi;, 3 — ymicm dxcupy 6 npasiii Ho3i; 4 — ymicm dcupy 8 it
HO31; 5 — ymicm dcupy 8 myny0i CHOpMCMEHOK.

3araJibHUI YMICT KUPY B OpraHi3mi BUCOKOKBaJIipikoBaHMX BoJerbomicTok cknas 21,52+4,079 %. Llei
MOKa3HUK BiAmoBigae panum, orpuManuM /. B. HikomaeBum 3i cmiBaBT. [3]. 30kpema, 4acThHA KUPOBOL
MacH 30CepeKeHa B HOrax crnopTcMeHok (puc. 1): 27,98+3,926 % y mpasiit Ho3i Ta 27,2843,865 % —y
niBiit. IlomiTHO, 110 BiCOTKOBUI yMicT >xupy B npaBiii HO31 Ha 0,7 % mepeBuIye BMICT kupy B JiBiil. Lle
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TIOB'SI3aHO 3 XapaKTEPOM PYXOBOI JiSUTBHOCTI BOJICHOOIICTOK, 30KpeMa, BUKOHAHHSIM CTOMOPSIIIOTO KPOKY Ta
BIJIIITOBXYBAHHS IiJ] Yac HaaIaldyuX yaapis, CUJIOBUX Mojad i T. iH. [2]. Uepe3 Ty K MpUUMHY B JIiBil HO31
Ha 0,17 xr Gunble M’s30B0T MacH, HiXK y npaBiil (puc. 2).
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Puc. 2. M ’s306a maca 6 opeanizmi sucoxoksaniQixosanux sonetibonicmox (n=12) komanou
“Kpsioic-Meoynieepcumem” 3a ceemenmamu mina:
1 — m’a306a maca 6 npasiti pyyi; 2 — m’s306a maca 8 i6iti pyyi, 3 — M 308a Maca 6 npasitl Ho3i, 4 — m’a308a maca 6
NIl HO3i; 5 — M 'A308a Maca 8 mynydi cHOpMCMeHOK.

YMicT xupy B mpaBiil pymi Bonen6omictok Ha 0,42 % meHmui, HiX y JiBiii, a M’s30Ba Maca B IpaBiit
pyui cnoprcMeHok Ha 0,24 kr mepeBuinye JiBy. Lle moscHoeTbCs crenn(iko BHUKOHAHHS TEXHIYHHX
CJIEMEHTIB y BOJICHOOII — HamagarouuX yaapiB, Moaad, CKHJIOK TOIO, SIKi IPaBlli 31e0UIbIION0 BUKOHYIOTh
BEIyUYOIO TIPABOI0 PYKOI0. ToMy ¥ IMTOMITHHI Iepepo3moAiT KOMIIOHEHTIB CKIIaMy Tila Y Bemydii pymi B Oik
301IBIIEHHS M SI30BOT0 KOMIIOHEHTA Ta 3MEHILEHHS KUPOBOTO.

@i3u4HI HAaBaHTA)XXEHHS W pPiBEHb PO3BUTKY M’SI30BOi TKAHWHH CIIBBITHOCATHCSA 3 MIIHICTIO Ta CTY-
MeHEM PO3BHUTKY KICTKOBOI TKaHWHHU. TOMy BaXKIMBHMH € 3MIITHEHHS ¥ MIATPUMKa KICTOK dYepe3 pa-
[IOHAJIbHE Xap4yBaHHS Ta (i3nyHi HaBaHTaKeHH:S. KicTkoBa Maca BHCOKOKBai()iKOBaHHUX BOJEHOOMICTOK
repedyBae B MeXax HOpMH ¥ ckimanae 2,88+0,215 r [9].

CymapHuit yMICT BOJIU B OpPTaHi3Mi SIBJISIE COO0I0 HAMOLIBIINI 32 MACOI0 KOMIIOHEHT CKJIaTy Tija MOJe-
KyJIsipHOTO piBHA. Bona Binirpae KIrro4oBy poiib y 6araThoX MpoIlecax OpraHi3My: BOHA MICTHTBCS B KOXKHiH
KIIITHHI, TKAaHWHI Ta OpTaHi; PETyNIOE TeMIIepaTypy B TuTi, JOCTaBIsf€ HEOOXiMHI M JKATTEMISIIBHOCTI
MTO’KMBHI PEYOBUHM JI0 BCiX OpraHiB, BUBOAWUTH nutaku. 3a gannmu [I. B. HikonaeBa 3i cmiBaBT. [3], y HOpMI
CyMapHHUIl yMICT BOAM AJs XKIHOK cTaHOBHUTH 55 %. IIpore s copTcMeHiB Led MOKa3HUK Moxe OyTu
BULIMH, 10 5 %, OCKUIBKM BOHM MarOTh OUIBLIY M SI30BYy Macy. 3a pe3ysbTaTaMy HalMX AOCTIDKEHb, AJIS
BoueitoomicTok komanmu “Kpsok-MenyHiBepcuTer” cymapHUil ymict Boau ckiaB 57,132,975 %.

BucHoBKH. Y pe3ynbTaTi aHTPOIIOMETPUIHOTO BUMIpIOBaHHS Ta MOPGO(]YHKIIIOHAIBHOI JIarHOCTHKH
BHCOKOKBaNi(piKOBaHUX BOJICHOONICTOK MU OTpuMany 18 TOKAa3HUKIB, SKi XapaKTepU3YIOTh CTaTypy W
KOMIIOHEHTHHH CKJIaJl MacH TiJla CIIOPTCMEHOK. AHai3 JITepaTypHUX JDKepen IoKas3aB, 0 OTPHMaHi pe-
3yJAbTATH HE CyIepedaTh MONEePEHIM JOCITIPKEHHSM 1 IOMOBHIOIOTH 1X.

VY pe3ynbTati aHANII3Y OTPUMAaHMX AaHUX BUSBJICHO HE3HAUYHY aCUMETPUUHICTH PO3MOALTY XHPOBOIO Ta
M’S[30BOT'0 KOMITIOHEHTIB y HOraX i pyKax CIOPTCMEHOK, IIOB’sI3aHy 3 XapaKTEepOM I'pu y Boseii0om. 3okpema,
BIZICOTKOBUH YMICT >KUpY B npaBiit HO31 Ha 0,7 % mepeBHIye BMICT KUY B JiBid; y JiBiil HO31 BUSBJIECHO Ha
0,17 xr Ginpiue M’S130BOi MacH, HIX y MpaBiii; yMICT XHUpy B IpaBi pyui BoienbonicTok Ha 0,42 % MeHIuH,
HDK y JiBiid, a M’5130Ba Maca B IpaBiil pyLi cnopTcMeHok Ha 0,24 KT epeBHILy€ JIiBY.

OtpumaHi pe3yabTaTd JOCHIPKEHHS MOXYTh CIYTyBaTH OpPIEHTUPOM JUIS OLIHKM KOMIIOHEHTHOTO
CKJIaJly MacH TiJia BOJICHOOIICTOK.

IlepcnexkTBH MOAANBIIMX AOCTiINKeHb yOauaeMO y BHBUEHHI OCOOJMBOCTEH B3a€MO3B’SI3KIB MIXK
PI3HUMHU CTOPOHAMH MiJIrOTOBJICHOCTI BOJIEHOOICTOK Ta iX KOMIOHEHTHUM CKJIaJIOM MAcCH Tija.
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Anomauiy

Komnonenmmunuii ckiao macu mina Haoae Oisi mpenepis Oiibit MouHy iHpopmMayiio npo moxcueocmi cnopmemenis. Tomy
AKMYAJIbHUM € BUSHAYCHHS HCUPOBOL, M 30601, KICMKOB0I Macu, ymicmy 600U 6 OP2aHizMi 6UCOKOKBANI(IKOBAHUX 60-
NeUOOoAICMOK, AKI € 10ealbHUMU MOOCAAMU V CE0EMY 8UOL CROPMY. 3A60AHHSA OOCHIONCEHH — GUIHAYUMU U NPOAHA-
N3y8amu KOMNOHEHMHUN CKAAO0 MAcu Milad 6UCOKOKEANI(DIKosaHux 60aeuboaicmok. Bumipioeanus cnopmcmeHox
30ilicHI08aIU 3a 00NOMO2010 MOHImopa ceamenmuozo ckiaoy mina Tanita BC—601, axuii npauyioe 3a npunyunom
bioenexkmpuuno2o imneoancy. Y pezynomami mopopyHKyionanbHoi 0ia2HOCMUKU 6USHAYEHO O06IHCUHY MINA SUCOKO-
xeanichikosanux eoneubonicmox (179,58+3,988 cm), macy mina (72,564,816 xe), inoexc macu mina (22,53+2,270 Kem'z),
3aeanvHutl ymicm oicupy 8 mini (21,52+4,079 %), 3aeanvny m’a306y macy (33,9844,202 xe), xicmxogy macy (2,88+0,215 xe),
cymapruil ymicm eoou (57,132,975 %). Ananiz ceamenmie mina cnopmcmeHoK 6USGUE HEe3HAYHY ACUMEMPUYHICb
PO3NOOLIY AHCUPOBO2O MA M 51308020 KOMIOHEHMIB Y HO2AX [ PYKAX CNOPICMEHOK, N0 SI3aHY 3 XAPAKMEPOM 2PU Y GONEUOOI.

Knwouosi crosa: sucokoxganihixosami 6onetlboricmiu, YMicm Jcupy, m's1306a maca, KiCmkoga Macd, yMicm 600uU.

Hamanva Ilenomuna, FOnua Axyvweea. Ananus cocmasa mena 6blCOKOKEWIUDUUUPOCAHHBIX 601EUOOIUCIOK.
Komnonenmuwlii cocmag maccol meaa npedocmasisem O mpeHepos boaee moynyio uHpopmayuio 06 603MOHCHOCIAX
cnopmemenos. Iloomomy akmyanbHbiM ecmb OnpeoeneHue HCupoBoll, MblUEYHOU, KOCTMHOU MACCbl, COOePAHCAHUSA 600bl
8 Op2aHU3Me BbICOKOKEANUDUUUDOBAHHBIX G0NICTIOOUCTNOK, KOMODbLE SAGNAIOMCA UOCANbHBIMU MOOCTAMU 8 C80eM 6UOe
cnopma. 3adaua uccieoo8anus — onpeoeums U nPoaHaIUUPO8aAms KOMIOHCHMHbIL COCMAE MACCHL Meld 6blCOKOKEd-
Auuyuposannvix oneubonucmox. Hzmepenue cnopmemenox ocyuecmensiocb ¢ HOMOWbIO MOHUMODA Ce2MEHMHO20
cocmasa mena Tanita BC-601, komopwiii pabomaem no npunyuny 6uod1eKkmpuyeckozo umnedarnca. B pezyrvmame
MOPGHODYHKUUOHATILHOU OUAZHOCTIUKY ONPeoeieHo ONUHY el 8bICOKOKSampuyuposantvix sonetibomucmok (179,58+3,988 cwm),
macey (72,564,816 x2), unoexc maccol mena (22,53+2,270 ke-m'), obuee codepicanue xcupa 6 mene (21,52+4,079 %),
obwyo muiweynyio maccy (53,98+44,202 kz), kocmmuyio maccy (2,880,215 ke), cymmapuoe coodeposcanue 600wl
(57,132,975 %). Anam3z ceamenmos mena CHOPMCMEHOK HOKA3AI HESHAYUMENbHVIO ACUMMEMPUYHOCIb DACHDEeOeneHUs
JACUPOBO2O U MBIUUEUHO2O0 KOMHOHEHMOS 6 PYKAX U HO2AX CNOPMCMEHOK, CEA3AHHYIO C XAPAKMEPOM UPbl 8 8ONCUDOI.

Krouesble cnosa: 6blCOKOKEAMUPUYUPOBAHHBIE BONECLIOOTUCIIKY, COOEPAHCAHUE IHCUPA, MbIUEYHAS. MACCd, KOCHHASL
Mmacca, codepacarue 800bi.

Natalya Shchepotkins, Yuliya Yakusheva. Analysis of Body Structure of Highly-Qualified Volleyball Players.
The component structure of body mass gives to trainers the most exact information about possibilities of sportsmen.
That is why the topical question is to define adipose, muscle, bone mass, water content in organisms of highly-qualified
volleyball player that are the perfect models in their kind of sport. Task of the research — to define and analyze the
component structure of body mass of highly-qualified volleyball players. Measuring of sportswomen was implemented
with the help of the monitor of segment body structure Tanita BC-601 that work according to the principle of bioelectric
impedance. As a result of morphofunctional diagnosis it was defined body weight of highly-qualified volleyball players
(179,58+3,988 cm), body mass (72,56+4,816 kg), bodymass index (22,53+2,270 kg-m-2), general fat content in a body
(21,52+4,079 %), general muscle mass (53,98+4,202 kg), bone mass (2,88+0,215 kg), total water content (57,13+2,975 %). The
analysis of body segments of sportswomen has shown a slight asymmetry of distribution of fat and muscle components
in hands and legs of sportswomen that is connected with character of volleyball.

Key words: highly-qualified volleyball, fat content, muscle mass, bone mass, water content.
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