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Jns uzydeHust Mopdo-(QyHKUMOHAIBHBIX OCOOCHHOCTEH CHOPTCMEHOK-BOJICHOOIMCTOK Pa3HBIX HIPOBBIX
aMIlIya Ha 3Tale COBEPIICHCTBOBAHHS CIIOPTMBHOTO MacTepcTBa ObIIo 00ciie1oBaHo 24 [eBYLIKH B BO3pacTe
21-33 mer, uMeOMUX KBATH(HKAMIO OT MEPBOTO B3pOCIOro paspsaa 40 Macrepa cropTa. CHOPTCMEHKH
OTHOCWINCH K CIEAYIOIIMM WIPOBBIM aMIUlya: JHOepo, CBA3YyIOIIWE, Hamajaomue (LeHTPAILHBIN
OJOKUPYIOIINH, [UArOHAJBHBIA HAIMANAIOIUHA, NOUrpoBHIMK). OIpemessuich aHTPONOMETPUUYECKHE U
(yHKIMOHANBHBIC IOKA3aTeNM, a TaKkke psa MOphOoPYHKIMOHATIHHBIX HHAEKCOB. BhIsBIeHBI Hamboiee
CYLIECTBCHHBIC DA3JIM4Ms MEXKAY BOJICHOOMMCTKAMU-TMOEPO ¥ LCHTPAIBHBIMH  OJOKMPYIOIUMH IO
MOKa3aTeNns M BO3pacTa, pocTa, UIMHBI PYyKH, MHIAeKcaM Opucmana, bpoxa, OT/P, ypoBHIO BereTraTuBHOH
perymiuun  (p<0,05-p<0,001). PesynapraTsl uccIeOOBaHHSA MOTYT HCIOJNB30BAThCA U1 MEAUKO-
OMOJIOrHYECcKOro KOHTPOJIS, JO3UPOBAHUS U INIAHUPOBAHUS TPEHUPOBOYHBIX HAIPY30K.

Kniouegvte cnoea:  Boneit®on, WrpoBoe  amMIulya, AaHTPONOMETPUYECKHE  MOKA3aTeNM, HHIEKCHI
MIPOTIOPIUOHATBHOCTH Pa3BUTHS.

BBEJIEHUE

WzBecTHO, 4TO B HacTOslIee BpeMsl OIS Bosieiibonia XapakTepHBIM SIBISIETCS
CYIIECTBEHHOC YCWJICHHE CICITHANIM3AIIMNA UTPOBBIX JCHCTBUH. OMHON W3 Ba)KHEHIIHMX
3aKOHOMEPHOCTEH WTPOBOH AEATEILHOCTH B BOJIEHOOJE SBISIETCS NEJIEHHE MIPOKOB IO
¢ynkuusaMm. Takas 3aKOHOMEPHOCTb, B IEPBYIO odepenb, ¢opmupyercs Onaronmaps
0COOEHHOCTSM IMPOSIBIICHUS WHAWBUAYaIbHBIX CIHOCOOHOCTEM HIPOKOB, CYLIECTBEHHO
BIMAIOLUIMX HAa YPOBEHb MAaCTEpCTBa CHOPTCMEHA U ONPEACISIOIUX €ro HIPOBYIO
¢ynkuuio. [losToMy, mpu ompeneneHMH Y3KOH —cHelMaiu3alud  Boleiibomucta
HEOOXOMMO YUMUTHIBATh 1Ba (DakTOpa: C OJHONW CTOPOHBI 3TO HEKOTOPAasi OrPaHUUECHHOCTh
UTPOBBIX BO3MOXHOCTEH Ka)KAOTO UIPOKa, C IPYyrol — He0OXOAUMOCTh UCIIOJIb30BaHUS
npeolIagammx cnocoOHOCTeH KaKIOro WTpoKa B MHTepecax Bced komanisl [1-6]. B
MOCIIEAHNE AECATUIETHS NIPU MPOBEACHUH MHOTOUYUCIIEHHBIX COPEBHOBAHUI Pa3INYHOIO
ypOBHA ObII HAKOIUIEH CYIIECTBEHHBIH OIBIT, HAa OCHOBAaHUM KOTOPOro ObLIM
CYLIECTBEHHO M3MEHEHBI HEKOTOpHIE NpaBuiia BoJieiibona. Tak, Ha moJie MOSBUIICS UTPOK-
nu0epo, HE MPUHUMAIOUIMKA y4YacTHs B WIPOBBIX JEHCTBUSX y CETKH, HO 3a CYET
JEMOHCTpPALlMM BBICOKOM CKOPOCTH, KOOpAMHAIMH, aKpoOaTHYECKOHl IMOATOTOBKU
HOBBIMIAKIIUI 3PENIUIIHOCTE UIPHI, W, MapajuIeNbHO C 3TUM YBEJIWYMBAIOUIMNA BpeMs
PO3BITpBIIIa  HMIPOBOTO 3mu30ja. [0 MHEHHMI0O MHOTHX HCCIIEAOBaTeled HUIPOK-THOEpO
CIOCOOCH MpeayrajbiBaTh Pa3BUTUE AaTakd COMNEPHHKA M HalpaBlieHHE AaTaKyIOIIEro
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yzapa, 1, B IEpBYIO O4epellb, OTBEUAET 3a 3alUTHBIE IEHCTBUS KOMaHIbI, I10CIE€ KOTOPBIX
ciemyeT mepenada u araka [7, 8]. Cumraercs, 4To ITUOEPO XapaKTEPHU3YIOTCS BBICOKOM
CKOPOCTBIO peaKIyy, ClIOCOOHOCTHIO IOCTABATh MY B CAMBIX CIIOJKHBIX CUTYAIHAX, B TOM
YHcTie U B MaZeHuN 00eMMH pyKaMH, IPUHUMATh MOIIHEBIE aTaKytouie yaapsl [8—10].

Kak n3BecTHO, CIOPTUBHOE MacTEPCTBO, U, CIEI0BATENbHO, CIIOPTUBHBIN pe3ynbTaT
CYLIECTBEHHO 3aBHUCSAT OT MHOTOYHCICHHBIX (DaKTOpPOB CHCTEMBI IOATOTOBKU
cnoprcmenoB [4, 7, 10-13]. K ogHoMy #3 Takux (akTopoB, 00eCTIEUMBAIOIINX OCHOBY
COBEPILCHCTBOBAHUSI CIIOPTMBHOIO MacTepcTBa B  BOJIEHOOJIE, MOXXHO OTHECTHU
WHIUBUIyalbHEIE MOPGhO-QYHKITMOHATEHEIE OCOOCHHOCTH cropTcMeHoB. [Ipu orbope
BOJICHOOMMCTOB HEOOXOAMMO YYHTHIBATH AJMHY M (YHKLIHIO KaXIOTO CErMEHTa Tena,
MEHSIOIUECS C BO3PACTOM. YCTAaHOBJICHO, 4YTO BOJEHOOIMCTBI OJHOIO M TOIO K€
BO3pacTa, ¢ OJMHAKOBOW UTMHOW Tesla ¥ (PyHKINOHAIBHBIMH TOKA3aTeNIIMH, HO Pa3HBIMH
MOP(OJIOrHIECKUMH COOTHOLICHUSMH MO-Pa3HOMY CIPABISIOTCS C ABHraTEIbHBIMU
3agauami [4, 7, 10]. B cBs3u ¢ 3tuM, nzyuenne Mopgo-QyHKIHOHAIBHBIX XapaKTepPUCTUK
BOJICHIOOJMUCTOK pa3HbIX WIPOBBIX aMIulya, W, B TOM 4HCJE, WUIPOKOB-IMOEPO, IO-
NpEKHEMY SIBIISIETCS aKTyaJIbHBIM.

MATEPHAJIBI 1 METO/bI

Jos W3YUICHUS MOp(}O-PyHKIINOHATBLHBIX 0COOEHHOCTEH CITOPTCMEHOK-
BOJICHOOJMCTOK Pa3HBIX WIPOBBIX aMIlIya Ha 3Tarle COBEPIICHCTBOBAHUS CIIOPTUBHOTO
MacTepcTBa ObUIO o0OCHeO0BaHO 24 neBymIKM B Bo3pacte 21-33 neT, UMEHOIIMX
KBaJIM(HUKALIMIO OT IEPBOIO B3pPOCIOro paspsga 10 MacTepa cropra. CIOPTCMEHKH
OTHOCHWJIUCh K CJCOYIONIAM HWIPOBBIM aMIulya: JuOepo, CBA3YIOIIWE, HaIaaroniie
(eHTpaTBLHBINA OJIOKUPYIOIIUN, TUAarOHANBHBIN HATIAIal0NUH, TOUTPOBIIIHK).

beimm  oOciiemoBaHBl  BOJICMOOJIMCTKH  CIEAYIOIIUX HWIPOBBIX aMInIya: JHOepo,
CBSI3YIOIIHE, Hamamawmue (IEHTPATbHBIN OJOKUPYIOMNN, TUaroHaIbLHBIA HAIaaatonIui,
JOUTPOBIIMK). B Xome wuccrnenoBaHus ONPEACISUIUCH  AHTPOMOMETPUYECKUE U
(hyHKIIMOHANBHBIE TTOKA3aTeNIM: JJIMHA Tesia (CM); Macca Tena (Kr); JJIuHa PyKH, IUIeYa,
MPEeATUICYhs (CM); OKPYKHOCTD TPYTHOM KIETKH (CM); 0OXBAT TaIHH (CM); CHCTOJIMYECKOE
U TUACTOJIMYECKOE apTepuaibHOE AaBleHUE (MM PT.CT), YACTOTA CEPJCUYHBIX COKPAILICHUN
B nokoe (ya/MuH). PaccunThiBanuch Cleqyroniue HHACKCHI: BereTaTuBHbIN nnaeke Kepao
(BUK, en.); uanexc maccel Tena (bodymassindex, BMI, kr/em?; unnexc TTuabe (MI1, en.);
unaeke Dpucmana (U9, exn.); uanexc Jlusu (MJI, %); oTHOmEHNEe 00XBaTa TAIMH K POCTY
(OT/P, %); wnnmexc bpoka (b, kr) [4]. Cratuctuyeckas o0pabOTKa MOIYyYCHHBIX
SKCTIICPUMEHTAILHBIX JTAaHHBIX IPOBOAWIACHE C TIOMOIIBIO TaOJIMYIHOTO peaaKkTopa
Microsoft Exsel u mporpammaoro maketa Statistica 6.0.

PE3YJIBTATBI U1 OBCYXXJIEHHUE

[Ipu oOcnemoBaHWN NEBYIIEK-BOJICHOOIMCTOK PA3IMYHBIX HTPOBBIX aMIUTya OBLIH
MOJTyYeHBl  CHICNYIOIIUE pe3ynbTaThl. Tak, CpeaHHWi BO3pacT JHUOEPO COCTABHI
32,043,0 rona, mourpoBimkoB 21,3+2,1 rox, eHTpanbHBIX OJOKUpyrOmUX 27,7452 ner,
cBsi3yromux 22,7+0,6 roga, nnaronanbHeIX Hamamaomux 32,0+1,4 roma. CiiemoBaTeNnbHO,
HanOoJiee BO3PACTHBIMHU OBUIM BOJICHOONHMCTKHU-THOCPO W JUAroHAIbHBIC HAITaIalolue.
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JlnuHa Tema B cpeaHeM coctaBuia y Jaubepo 170,3x1,7 cM, y JOWUTPOBIIHMKOB -
174,5+£2,5 cM, TIeHTpabHBIX Onokupyromux - 183,5+2,0 cM, casytomux - 187,7+1,1 cm,
JMMaroHaJaLHEIX Hamagawomux - 177,5+2.0 cM (tabmn.1).

[TomyueHHbIe TaHHBIE TOBOPSIT O TOM, YTO JIMOEPO — HanboJiee HU3KOPOCIBIE UTPOKU
B koMaHzie. [Io MHEHHIO HEKOTOPBIX aBTOPOB [3, 13] UrpOKU-THOEPO JOCTATOYHO YaCTO
MIEPEXO/IAT B ATO UTPOBOC aMILTya U3 «IOJEBBIX» UTPOKOB, 00JIee OMBITHBIX, BO3PACTHBIX
Y UMCIOIUX 00Jiee BHICOKHI POCT.

Tadauna 1
AHTpoONOMeTpHYecKHe NM0Ka3aTe! AeBYyIIeK-B0JIelH00JMCTOK Pa3HbIX HTPOBBIX
ammaya (M+m, n=32)

[TokazaTenu
Urposoe amiutya | Bospacr, JlnuHa OGXBaTy Oo0xBar
Bec, kr rpyJIHOU
JeT Tena, cM TaJuH, CM
KJIETKH, CM

JIubepo 32,0+3,0 170,3£1,7 64,3+4,6 79,7£8,6 74,74£5,4
JlourpoBImmKu 21,3+£2,1 174,525 65,5+7,1 78,0+£3,2 67,5+4,8
Lenrpansipie 277450 | 1832201 o340 | 798434 | 74.8+4.0
OJIOKUPYIOIIHE P 5.16=0,01
Caszyromui 22,7+0,6 187,7£1,1 69,0+2,7 79,0+5,3 70,0£3,5

9 = p H'CSO’Ool Y=y s =y s ="y
JWArOHAIRHEL |- 35 1 4 | 1775220 1 965005 | 82,0£09 | 73,0414
HaTaIaloI i P nu=0,05

Ipumeuanus:

P .16 — IOCTOBEPHOCTD PA3IMYMM JUIsl TPYIIIBI JIMOEPO U LIEHTPaJIbHbIE OJIOKUpYIOLIHE,
P x.c— LOCTOBEPHOCTD PA3IMYMH JUIsl TPYIIIBI TNOEPO U CBSI3YIOIINE,
P sw— AOCTOBEPHOCTD PA3IMYMHN JUIS TPYIIIBI JIMOEPO U AUArOHAIBHBII Hama alomui

CrenaHpl TIPEATIONOKEHUS O TOM, YTO B MPO(ECCHOHATBHBIX KOMaHAaX IpH MOI00pe
UTPOKa-TMOEPO HEOOXOMUMO YUHTBIBATh BO3PACT M POCT 3TOTO UTPOKA: BO3PACT JIOJDKEH B
CpeHeM OBITh PaBHBIM BO3PACTY «ITOJICBBIX» UTPOKOB, a POCT MOXKET aocturath 185—-190 cm.
Xo0T#, €CTh MHEHUS, XapaKTEPHU3YIOIIHE POCT UTPOKa-THOepo B auana3one 183—185 cm.

Macca Tena JeBYIICK-BOJCHOONHMCTOK B CpPEIHEM COCTaBWiIA: y JUOEPO —
64,3+1,6 xr, TOUTPOBIIMKOB — 65,5+2,1 Kr, IEHTpaIbHBIX ONOKHUpyrOmUX — 66,3+3.9 KT,
cByomux — 69,0+2,7 kr, auaroHanbHBIX Hamamarommx — 70,5£2.2 kr. Takwe
pe3yNbTaThl JOCTATOYHO 3aKOHOMEPHBI, W, B IEPBYIO O4Yepe.b, JUII UTPOKOB-THOEPO,
UMEIONINX CaMblii MaJICHbKHUN pocT. OOXBaT TPYJHON KIETKH Yy HTPOKOB Pa3HBIX UTPOBBIX
aMIulya Haxoawjcs B muamasone ot 78,0 mo 82,0 cm, a obOxBar Tajguu — oT 67,5 cM 110
74,8 cm. Takum o0Opa3oM, JaHHBIE MTOKA3aTENId CYIIECTBEHHO HE OTIMYAINCH Y UTPOKOB
pa3HBIX UTPOBBIX aMIuTya (Tadm.1).

[Ipu onpeneneHun UIMHBI PYKH JEBYIICK-BOJICHOOINCTOK HANMEHBIIINN TIOKA3aTelh
3adukcupoBaH y ymodepo - 71,0+1,2 cM, HAUOOMBINH - Y IICHTPATBHBIX OJIOKUPYIOIIHNX —
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77,2+1,8 cM, pazamma coctaBmwia 8,7 % (p<0,05). Ilpu »>TOM pasHuUIAa B IJIMHE IICYa U
MpeaIuIeybsl HaxoAwiach B amama3one oT 6,7 % 1o 7,2 % COOTBETCTBEHHO W ObLIa
HeJocToBepHOW. [lomydeHHBIE pe3yNbTaThl CBUACTENBCTBYIOT, YTO [UIMHA BEPXHHX
KOHEYHOCTEH y BOJIEHOONHMCTOK pa3HBIX HMIPOBBIX aMILTya HE HMEET CYIICCTBEHHBIX
pazIuumii.

Haumenpimumii wHAEKC Macchl Tena ObUT 3aUKCHpPOBAH B TPYIE BOJCHOOIHCTOK-
LEHTpaIbHBIX Ookupyronmx (18,3+3,3 KI‘/CMz), y JIOUTPOBIIMKOB U CBA3YIOIIUX OH OBLI
Beime Ha 17,5 % (p<0,05) u cocraBmn 21,5-21,6 Kr/cM?, y 1uOepo W auaroHaIbHBIX
Hamagaronmx — Beimre Ha 21,9 % (p<0,01) u cocrapmir 22,1-22,3 Kr/cm? (puc. 1).

-20 -10 0 10 20 30 40 50 60 70
[MaroHanbHbIi HaNaAa Wi
W CBA3YOWMIA
M LleHTpanbHbIi BNOKUPYOLWLWA
JourpoBsLLMK
W /inbepo

Puc. 1. BemuumHa WHAEKCOB MPOMOPIHOHATLHOCTH Pa3BUTHS  JCBYIIICK-
BOJICHOOJMCTOK Pa3HBIX UTPOBBIX aMILTya.
Ilpumeuanua: 1 - UHOEKC Macchl Tena (KF/CMZ); 2 - unpekc Ilunbe (ex.); 3 - uHIEKC DpucMaHa
(en.); 4 - unpexc Jlueu (%); S — unnekc bpoka (xr); 6 — unnekc OT/P (%);

Nunekc [MuHbe y BICHOOIHCTOK Pa3HBIX UTPOBBIX aMILTya OTPEACIISIICS B JUANa30HE
ot 25,0+2,8 ex. mo 32,049.9 en. u ObUT HAUMEHBIIUM y JUATOHAIBHBIX HAMAIAIOIIAX U
mubepo, HaumOONBIIUM — Yy ICHTPAIbHBIX Onokupyronmx. WHaekc Opucmana,
XapaKTepU3yIOINi MPOMOPIHNOHATFHOCTD PAa3BUTHA TPYTHONU KIETKH, ObIJT HANMEHBIIUM
y HEHTpabHBIX ONOKHUpYyIomuX — MUHYC 11,942.0 exn., Haubompmm — y nubdepo (MUHYC
5,5+1,6 en.), nuama3oH KoJeOaHWN IAHHOTO TMoKasaTtens coctaBwin 116 % (p<0,01)
(puc. 1).

Wunexc JluBu kojebajics B mpeaenax 6,4 % y HUIPOKOB pasHBIX aMIulya,
HAaUMEHBIINM OBUT Y LEHTpadbHBIX OJOKupyromux — 43,5 %, HanbonpmuM — y n1udepo
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46,7 % W nuaroHalbHbIX HamagaroIux — 46,3 %. Wunekc bpoka y BoneHOOIHUCTOK
pasHBIX WIPOBBIX aMIulya OTJIHYANICA CymecTBeHHO — Ha 29,5 % (p<0,01), mpuuem
HAaUMEHBIINM OH OBUT Y UTPOKOB-HOepo (44,8+1,3 Kr), HAUOONIBIINM - Y LEHTPAIBHBIX
onmoxupyrommx (58,0+2,2 xr). Mugexc OT/P, xapakTepu3yOmui KOJINIeCTBO OPIOIIHOTO
JKHUpa y CHOPTCMEHOB, OblJI HAUMEHBIUIMM y JOUI'POBIIMKOB, HAMOOJIBIINM — Y UTPOKOB-
mubepo u coctaBmn 38,7+2,3 en. u 43,7+3,0 en. cooTBeTCTBEHHO (puC. 1), OHAKO Takas
BEJIMYMHA TTOKA3aTeNsl CBUAETEILCTBYET O HOPMATFHOM KOJIHYECTBE OPIOIIHOTO JKUPA.
Hccnemopanne (yHKIHMOHAIBHBIX IOKa3aTeNICH CepAeYHO-COCYIUCTON CHCTEMBbI
JICBYIIEK-BOJICHOOINCTOK Pa3sHBIX HMIPOBBIX aMIUTya IO3BOJSIET TOBOPUTH O TOM, YTO
HOpMaJIbHBIE BEJIWYMHBI CUCTONMYECKOTO U AMACTOIMYECKOTO apTepHabHOTO AABICHHUS
ONPEACISUINCh Yy  BOJEHOOMMCTOK-TMOEpPO ¥ JOWIPOBIIMKOB. Y  IIEHTPAIBHBIX
OJIOKMPYIOLINX, CBS3YIOIIMX U IUArOHANbHBIX HANaJaroUIUX 0Ka3aTeId CUCTOIMYECKOrO
apTepuanbHOro AaBieHus Obin Huke HOpMBI (0T 100,8 no 104,7 mm pr.cT.) (puc. 2).

-40 -20 0 20 40 60 80 100 120
B [JuaroHanbHbI HAaNA A0 LIMIA
H CBA3YIOWMIA
LleHTpanbHbIid 610KUpYOLIMIA
B [TOUrpoBLLMKK
H /inbepo

Puc. 2. BenmuunHa (yHKIMOHAIBHBIX IMOKA3aTEICH CEPIACUHO-COCYAMCTON CHUCTEMBbI
JICBYIIIEK-BOJICHOOMCTOK pa3HBIX UTPOBBIX aMILTya.

Ilpumeuanua: 1 — BereratuBHblil uHnekc Kepno, en.; 2 — YCC, yn/mun; 3 — AIJI, MM pT.cT.;
4 — AJIC, MM pT.CT.

YCC B cpemHem cocraBuina y Jjubepo 67,7484 yn/MuH, JIOUTPOBIIUKOB
73,3+14,0 yn/muH, UeHTpanbHBIX Onokupyromux 63,5+8,6 yI/MuH, CBS3YHOIIUX
64,7+8,4 yn/mMuH, TuaroHanbHBIX Hamamatomux 53,5+0,7 ym/muH. [lo MHEHHMIO MHOTHX
aBropoB, UCC  sBuseTcs  HWHTETPATbHBIM  TIOKAa3aTeleM,  XapaKTePHU3YIONTUM
(DYHKIIMOHATBPHOE COCTOSHHE CEPIACYHO-COCYIUCTOH CHUCTEMBI. Y  JTHarOHAJIBHBIX
Hanagaromux YCC xapakrepusoBasiach Opagukap/ueii, 4TO MOXKET OBITH Pe3yJbTaTOM
aZanTaIuy CepeTHO-COCYAUCTON CUCTEMBI K MHTCHCHBHBIM TPEHUPOBOYHBIM Harpy3Kam.
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BereratuBnpiii nnaeke Kepmo B cpemaeM coctaBwi y aubepo muHyc 2,6+3,8 en., y
JTOUTPOBIIMKOB 4,9+5,6 en., y HEHTpaIbHBIX OJIOKHpyOmmX MuHYC 9,2+2.0 end., y
CBsByIOMMX MHUHYC 4,2+9.5 en., y OuaroHaidbHbBIX Hamajaroumx muHyc 27,1+4,0 en.
(puc. 2).

Bemmunna BUK y mubepo 1 quaroHaabHBIX HaMaJaroIux OTiIHYaiack 6ojiaee 9eM B 9
pa3 (p<0,001). CnenoBarenbHO, MOXKHO TOBOPHTEH O TOM, YTO UTPOKU-THOEPO OTHOCATCS K
HOPMOTOHHMKAaM, BIMSHUS ~ CHUMIIATHYECKOTO W  MApPacUMIIATUYECKOTO  OTAEJIOB
BEreTaTUBHOW HEPBHOW CHCTEMBI Y HUX YPaBHOBEIICHBI. JTO K€ MOXKHO CKazaTb U O
JIOUTPOBIIMKAX, M O CBA3YIOMHMX. J[MaroHaqpHBIE HaNaAalollie, WMEIOIIHE JOCTaTOYHO
Hmskuii BUK, paBsblii mumHyc 27,1 ea. W UYETKO BBIp@XEHHYIO OpaguKapAmio,
XapaKTepPU3yIOTCA U SIPKO BBIPAKEHHOH MapacuMIIaTUKOTOHUEH.

TakuMm 00pa3oM, HWHIEKC MacChl Tela y OOJBITMHCTBA ACBYIICK-BOJICHOOIMCTOK
HaXOIUTCA B NpeAesiax HOPMBI, TOJBKO Yy LEHTPAJIbHBIX OJOKHPYIOUIMX, HWMEIOIIUX
cpeqauii poct 183,5 cM OH HMKE HOPMBI. Y BOJEHOOIMCTOK-THOEPO, TaK K€ KaKk U y
HEHTPATBHBIX OJOKHPYIOIINX, CBA3YIOIINX, TUArOHAIBHBIX HAMaaAI0NINX TEIOCI0KEHNE
cmaboe. TodbKO y HOWTpOBIIMI OBUT OINpeneNieH CPEeJHUH THI TEJIOCIOXKEeHHs. Y
JEBYIICK-BOJIEHOOIMCTOK BCEX UTPOBBIX aMIUTya ciiaboe (hu3n4ecKoe pa3BUTHE, TPYAHAS
KIIeTka y3kas. HMuaexc JIuBm XapaktepuszyeT O0OCICIOBAaHHBIX BOJICHOOIHUCTOK Kak
«y3KOCJIO)KCHHBIX».  BONeHOONMMCTKM  TPAaKTUYECKH  BCEX  HWIPOBBIX  aMILTya
XapaKTepU3yIOTCs cOaaHCUPOBAHHOCTBHIO BIIHSHUM CHUMIIATHYECKOTO U
MapacuMIATHYECKOT0 OTIEJIOB BETeTATUBHOM HEPBHOW CHCTEMBI, YTO TPOSIBIISETCS
HopMoTOHHeH. OJHAaKo AWaroHaNbHbIE HAIAJaoNIUe, WMEIONINE OCTATOYHO HHU3KUH
BUK u 4eTko BBIpaXEHHYIO OpaAMKapAWIO, XapaKTEepPHU3YIOTCA SIPKO BBIPAKECHHOU
MapacuMIaTUKOTOHHEH.

3AK/IIOYEHUE

IIpoBeneHHbIE HCCIEIOBAHUSI CBUAETEIBCTBYIOT O HEOAHOPOIHOCTH HEKOTOPBIX
MOpPOPYHKIMOHANBHBIX MOKa3aTeield y BOJICHOONMCTOK pa3HBIX HWIPOBBIX aMIlLTya.
BeousiBiieHsl HauOojee CYILIECTBEHHbBIE pasjIMdusi MEXIY BOJeHOOIMCTKaMU-THOepo U
LEHTPAJIbHBIMU OJIOKUPYIOIIMMHU [0 IIOKa3aTelsiM BO3pacTa, pPOCTa, [UIMHBI PYKH,
uHAekcaMm OpucMana, bpoka, OT/P, yposHio BeretatuBHO# peryisanun (p<0,05-p<0,001).
Pesynbrathl MccienoBaHUs XapakTepU3yIOT MOP(POQYHKIMOHAIBHBIA CTaTyC AEBYIICK-
BOJICHOOIUCTOK, 3aHUMAIOLIUXCS CIIOPTOM AJIMTENBHOE BPeMs, U MOTYT UCIIOJIb30BaThCs
JUI MEJUKO-OMOJIOrMYECKOI0 KOHTPOJIs, J03UPOBAHUS U IJIAHUPOBAHUS TPEHUPOBOYHBIX
Harpys3ok.
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COMPARATIVE ANALYSIS OF MORPHO-FUNCTIONAL INDICATORS OF
VOLLEYBALL PLAYERS IN DIFFERENT PLAYING ROLE

Grabovskaya E. Yu., Sergeeva S. 1.

V. L. Vernadsky Crimean Federal University, Simferopol, Republic of Crimea, Russia
E-mail: grabovskayal3@mail.ru

It is known that currently volleyball is characterized by a significant increase in the
specialization of game actions. One of the most important patterns of game activity in
volleyball is the division of players by function. This pattern, first of all, is formed due to
the peculiarities of the manifestation of the individual abilities of the players, which
significantly affect the skill level of the athlete and determine his playing function.
Therefore, when determining the narrow specialization of a volleyball player, two factors
must be taken into account: on the one hand, it is a certain limitation of the playing
capabilities of each player, on the other — the need to use the prevailing abilities of each
player in the interests of the whole team. In recent decades, during numerous competitions
of various levels, significant experience has been accumulated, on the basis of which some
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rules of volleyball have been significantly changed. So, a libero player appeared on the
field, not taking part in the game actions at the net, but by demonstrating high speed,
coordination, acrobatic training, increasing the entertainment of the game, and, at the same
time, increasing the time of the game episode drawing. According to many researchers,
the libero player is able to predict the development of the opponent's attack and the
direction of the attacking strike, and, first of all, is responsible for the defensive actions of
the team, followed by the transfer and attack. It is believed that liberos are characterized
by high reaction speed, the ability to get the ball in the most difficult situations, including
falling with both hands, to take powerful attacking blows.

As it is known, sportsmanship, and, consequently, sports performance significantly
depend on numerous factors of the athletes' training system. Individual morpho-functional
characteristics of athletes can be attributed to one of such factors that provide the basis for
improving sports skills in volleyball. When selecting volleyball players, it is necessary to
take into account the length and function of each body segment, changing with age. It has
been established that volleyball players of the same age, with the same body length and
functional parameters, but different morphological ratios, cope with motor tasks in
different ways. In this regard, the study of morpho-functional characteristics of volleyball
players of different playing roles, including libero players, is still relevant.

To study the morpho-functional features of female volleyball players of various
playing roles, 24 girls aged 21-33 years were sent to identify sports skills, a characteristic
qualification from the first adult category to the master of sports. Athletes belong to the
version of the game role: libero, setters, forwards (central blocker, diagonal forward,
finisher).Were examined volleyball team playing the following roles: Libero, a binder,
forwards (central blocking, diagonal hitter, outside hitter). During the study,
anthropometric and functional parameters were determined: body length, body mass,
shoulder circumference, forearm perimeter, arm length, chest circumference, systolic and
diastolic blood pressure, and resting heart rate. The following indices were calculated: the
Kerdo vegetative index (VIC, units), the body mass index (bodymassindex-BMI), the
Pinier index, the Erisman index; the Levy index; the waist-to-height ratio; the Brock
index. Mathematical and statistical processing of the obtained material was carried out.

It was revealed that the morpho-functional indicators of female volleyball players of
different sports roles differ. The most significant differences were found in growth
indicators, as well as in a number of indices: body mass index, Pinier index, Erisman
index, Brock index, systolic blood pressure, heart rate, and Kerdo vegetative index.

The conducted studies indicate the heterogeneity of some morpho-functional
indicators in volleyball players of different playing roles. The most significant differences
between libero volleyball players and central blockers were revealed in terms of age,
height, arm length, Erisman, Brock, OT/P indices, and the level of vegetative regulation
(p<0,05-p<0,001). The results of the study characterize the morpho-functional status of
female volleyball players who play sports for a long time, and can be used for medical and
biological control, dosing and planning of training loads.

Keywords: volleyball, playing role, anthropometric indicators, indices of
proportionality of development.
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