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OVHKIIMOHAABHBIN [TPOOUADB TMMHACTOB BEICOKOU
KBAANOUKALIMN

A.H. borosa, E.C. Huasu

[TOBOAKCKHIT TOCYAAPCTBEHHBIH yHUBEPCHTET (PU3HYECKOH KYABTYpBL, criopra 1 Typusma, Kasans, Poccns

AHHOTaIMA

Llenb MCCIeIOBAHYA: OTIPEeINTD MOAENbHbIN (GYHKIMOHAIbHBIN IIPO(IIIb TMMHACTOB BBICOKOI KB (UKL
Mertonbl ¥ opranmsanus uccnenoBanys. OCHOBHBIMY METO/IaMU UCC/IEJOBAHNSA BBICTYIIA/IN aHTPOIIOMETPHS,
cTabumoMeTpust, 6MOMMITETAHCHBI aHAU3 TeJa, M OIpeleeHre aHa9POOHON MOIITHOCTU TPU oMol BuH-
reiiT-TecTa (HOXKHOTO M PYYHOTIO), peaj30BaHHbIE B PaMKax OpraHM3aluy MOOWIbHOI TabopaTopum Ipu
nposefeHyu I Bcepoccuiickoil cnapTakmajpl CHIbHENIINX CIIOPTCMEHOB Poccun Mo IeTHMM BUIAM CHOPTa:
COpPEeBHOBAHMII 110 CIIOPTUBHON TMMHACTUKe. Tak)Ke IPOBeeHO Mefarorndeckoe HaboIeHne 3a COpeBHOBA-
TEIbHO IeATe/IbHOCTDIO0 Myumux rumMHacToB (3MC, MCMK, MC) Ha jlaHHBIX copeBHOBaHMAX (n=15). [1M-
HACThbI OBUIM NTOJIeTIEHBl HA TPU TPYIIIBL: IPyIIa 3 — IMMHACTBI-MacTepa cropra (n=8); rpynna 2 — TMMHACTBI,
4ieHbl cOOpHOI KoMaHzAbl P®, mpusepsl yemnmonatoB u Kyokos Poccun (MC, MCMK) (n=5); rpynma 1 -
3NIUTHBIE TYIMHACTHI, JIUJiepbl cCOOpHOI KoMaHabl Poccun, B ToM uncie 1 onumnuiickuit yemnuon (MC, 3MC)
(n=2). Onpepenenne GyHKIMOHATBHOTO MPOPIIA IPOBOAUIOCH IIyTeM HaXOX/EHUs B3aMIMOCBs3ENl MEXIY
CIIOPTVMBHBIM pe3ylIbTAaTOM U (YHKLUVMOHAIbHBIMU IIapaMeTpaMy T'MMHACTOB, CpPaBHEHME MEX[y TPYyIIIaMu
OCYIIeCTB/IANIOCH TPV TOMOIIY OfHO(PAKTOPHOTO AMCIEPCHOHHOTO aHA/IM3A.

PesynbTaThl UccaeqOBaHUA U UX 0O6CYXXIeHMe. BbIABIeHbl padnnyus B MOKa3aTeNsIX aHTPOIIOMETPUNU B TPeX
TpyIIax I’MMHACTOB: HaMOOMbLINI MHIEKC JIVHBI TY/IOBUILA MMeeT IPyMa 1, Ipy 9TOM JJaHHAas TPyIIIa MMeeT
HalMEHbIINI MHJIEKC OTHOCUTE/IbHOM AMMHBI pyK. [pynna 2 uMeeT mponopioHaabHOe Tenocnoxenne. Ilo-
KasaTenu aHa9poOHON pabOTOCIIOCOOHOCTY IMMHACTOB TPYIIbI 1 CTaTUCTUYECKM 3HAYMMO OT/INYAIOTCSA OT
mokasatesieli 'MMHAcTOB rpymi 3 u 2 (p<0,05), mpy 95TOM 0COO€HHOCTBIO TPYIIEI 1 ABJIACTCSA perucTpanus Ima-
pamerpa abcomoTHON muKoBoil MomHuocT PP (W), mokassiBaemoro pykamu (982,50+16,60), 6osnblie aHamo-
TMYHOTO TIOKa3aTess, MokasaHHoro Horamu (817,85+60,45), mpu BeimonHeHnn Bunreitt-Tecta (5 cek). Takxe
3HAY)MMO OT/IMYAIOTCS TMMHACTBI TPYIIBI 1 [0 IOKa3aTe/nsM KOMIIO3UIIMOHHOTO COCTaBa Te/la, 0COOEHHO 110
[OKa3aTeslio oAU aKTUBHOM Macchl Tena (67,65%+1,05).

3akmoyeHue. B pesynbrare ucciemoBaHmit onpefeneHbl QYHKIMOHAIbHbIE TPOQWIN 3JTUTHBIX T'MMHACTOB,
TMMHACTOB COCTaBa COOPHOI KOMaHMbI 1 TMMHACTOB-MaCTE€POB CIIOPTA, KOTOPbIE MOTYT OBITh MCIIONb30BAHBI
KaK OPMEHTUP IIpU MHTEpPIpeTaLUN Pe3y/lIbTaToB (YHKIMOHAIBHOI AMArHOCTUKY TMMHACTOB U 3aK/TI0YeHNS
00 VX IIepCHeKTBHOCTY CO CTOPOHBI (PYHKIIVIOHA/TBHOI COCTAaBIISIONIEN.

KnioueBble cioBa: CliopTUBHAsI TMMHACTHKA, PYHKI[MOHAIBHOE COCTOSIHNE, KOMIIO3UIIVIOHHBI COCTAB Teja.
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Abstract

The purpose of the research was to determine the model functional profile of highly qualified gymnasts.
Methods and organization of the research. The main research methods were anthropometry, stabilometry,
bioimpedance analysis of the body and determination of anaerobic power using the Wingate test (foot and
hand), implemented within the framework of the organization of a mobile laboratory during the I All-Rus-
sian Spartakiad of the strongest athletes of Russia in summer sports: artistic gymnastics competitions. Ped-
agogical observation of the competitive activities of the best gymnasts (Honoured Master of Sports (HMS),
Master of Sports of International Class (MSIC), Master of Sports (MS)) was conducted at these competitions
(n=15). The gymnasts were divided into three groups: group 3 - gymnasts-masters of sports (n=8), group 2 -
gymnasts, members of the Russian national team, winners of championships and cups of Russia (MS, MSIC)
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(n=5), group 1 - elite gymnasts, leaders of the Russian national team, including 1 Olympic champion (MS,
HMS) (n=2). The functional profile was determined by finding relationships between sports results and func-
tional parameters of the gymnasts; comparison between the groups was carried out using one-way analysis
of variance.

Research results and their discussion. Differences in anthropometric indicators were revealed in three groups
of gymnasts: group 1 has the highest index of torso length, while this group has the lowest index of relative
arm length. Group 2 has a proportional body type. The anaerobic performance indicators of the gymnasts of
group 1 are statistically significantly different from those of the gymnasts of groups 3 and 2 (p<0.05), with the
peculiarity of group 1 being the registration of the absolute peak power parameter PP (W), shown by the arms
(982.50£16.60), which is greater than the similar indicator shown by the legs (817.85+60.45), when perform-
ing the Wingate test (5 sec). The gymnasts of group 1 also differ significantly in terms of body composition
indicators, especially in terms of the proportion of active body mass (67.65%+1.05).

Conclusion. As a result of the research, functional profiles of elite gymnasts, gymnasts of the national team
and gymnasts-masters of sports were determined, which can be used as a guide when interpreting the results
of functional diagnostics of gymnasts and concluding about their prospects from the functional component.

Keywords: artistic gymnastics, functional state, body composition.

BBEAEHUE

Haxoasich TOCTOAHHO CPEAH BEAYIIIUX CIIOPTCME-
HOB CTPaHBI U MHPa, AHAAUZUPYA UX COPEBHOBA-
TEABHBEIE IIPOIPAMMBI, KOHCYABTHPYACH C TpeHe-
pamMu COOPHOM KOMAHABI CTPAHBI, MOKHO BHAETD,
C OAHOI CTOPOHBI, IOTPEOHOCTh B ITOBBIIIICHUI
CAOKHOCTH THMHACTHYECKHX IIPOTPaMM: KOOP-
AUHAIIMOHHON, TEXHUYECKON H (pHSHqCCKOfI, a
C APyroii — Te IPOOAEMEI, KOTOPBIE BO3HHKAIOT
B IIPOIIECCE HUX IIOATOTOBKH CO CTOPOHBI HEOO-
XOAUMOCTH IIOBBIIIEHUA (PYHKIIMOHAABHOM TO-
TOBHOCTH THUMHACTOB, HAAUYHA OIPEACACHHBIX
OPHEHTHPOB TEXHUYECKOH IOTOBHOCTH H (DYHK-
ITMOHAABHOTO COCTOSHUA Ha PA3HBIX 3TAITAX ITOA-
TOTOBKH, 4 TaK/KE€ BOIIPOCEHI, CBA3AHHBIE C aAAIl-
TAITMOHHBIMH IIPOIIECCAMH, IIPOTEKAFOIIMUMI B
OpraHM3ME B IIPOIIECCE 3AHATHH CIHOPTUBHOMN
ruMHACTHKON. [IpoBeAeHHBIE paHEe mMcCAEAOBa-
HHUA OTPAKAIOT OOABIIOE 3HAYCHHE B CIIOPTHB-
HOIl TMMHACTHKE IIOMCKA CTPATETUM BBIABACHUSA
MMOTEHIINAAA U AOCTH/KEHNA HANAYYIIINX PE3YAB-
TATOB, B TOM YHCAE OIPEACACHUA MOP(POAOTrH-
YECKUX OCOOEHHOCTEN M MOAEABHBIX XapaKTepH-
CTHK AYYIIINX TMMHACTOB B Pa3HBIX BO3PACTHBIX
rpyrmmax [1, 2, 14].

B cBasu ¢ mossieHneM TpeOOBAHHUI CIIOPTHB-
HOHM THMHACTHUKH K CAOKHOCTH COPEBHOBATEAB-
HBIX VIPAKHEHUN HA CETOAHANTHUN ACHb OYEHD
9eTKO C(pOPMHUPOBAACA 3AIIPOC HA OIPEAECACHHE
XapaKTepHu-
CTHUK CIIOPTCMEHOB, BXOAAIIMX B PA3HBIE COCTABBI

ONTUMAABHBIX  (DYHKIHOHAABHBIX
COOPHBEIX KOMAHA, C YIETOM BO3PACTa M KBAAU-
dpuKkaruI AAA OIITHUMH3AIUNA HX TPEHUPOBOTHO-
ro IIPoIlecca, IPOIIECCa BOCCTAHOBAEHHA U CO-

XpaHEHUA 3AOPOBbA, 4 TAKKE AAA BO3MOKHOCTH
IIPOrHO3HUPOBAHUA IIOTCHIINAAA UX CIIOPTUBHOTO
MacTepcTBa. B mocaeaHee AecATHAETHE ITOABH-
AOCHh AOCTATOYHOE KOAHYECTBO PadOT, CBA3AH-
HBIX C aHAAM30M M3MEHECHHUN aHTPOIIOMETPH-
YEeCKUX AAHHBIX JAUTHBIX rumuactos [16, 11, 4,
8, 10, 5, 9]; mccaeAOBaHHUA ITOCBAIIEHBI AHAAH3Y
POCTOBBIX XapaKTEPUCTUK KaKk MHOTOOOpIIEB [18],
TAK I AHAEPOB Ha OTAGABHBIX BHAaX [10], mapame-
TPOB BECa M HMHAEKCA MAacChl T€Aa I'MMHACTOB [4,
19, 3]. OAHakO He OKa3aHO, KAK AAHHBIE XaPaK-
TEPUCTHKU CBA3AHBI C (DYHKIIMOHAABHBIMH BO3-
MoOkHOCTAMH rumMHacToB [14, 18]. B TO xe Bpemsa
B mccaepaoBanudax [19] ykasamo, uaro maentudu-
Karua MOPQPOAOIIYECKUX XaPaKTEPUCTUK OYEHb
Ba/KHA B CIOPTHUBHOI THMHACTHKE, IIOCKOABKY 3TO
CIIOCOO IIPOrHO3UPOBAHUA BEICOKHX PE3YABTATOB.
OOparmaer Ha cebA BHUMAHHE HaAHIHE PadoT,
IIOCBSAIIEHHBIX KOMIIO3UIIMOHHOMY COCTABY TEA2
THMHACTOB, OCOOEHHO €ro KOCTHOMY M MBIIIIeY-
HoMy komnonenTtam [7, 12, 13, 6], oarako pador,
ITOCBAIIEHHBIX KOMIIAGKCHON OIlCHKE (DYHKIIH-
OHAABHBIX IHAPAMETPOB, AHTPOIIOMETPHYECKTHX
AAHHBIX M KOMIIO3UIIMOHHOTO COCTABA TEAQ THMM-
HACTOB, HE OOHAPYKEHO.

[leAb HCCACAOBAHHA: OIIPEACAHTH AHTPOIIOME-
TpUIEeCKUN U (DYHKITHOHAABHBIEC IIPOPUAN IAUT-
HBIX THMHACTOB, THMHACTOB COCTaBa COOPHOI KO-
MaHABI U THMHACTOB-MACTEPOB CIIOPTA, KOTOPBIE
MOTYT OBITh HCIIOAB30BAHBI KaK OPHEHTUP IIpU
HHTEPIIPETAIINNA PE3YABTATOB (DYHKIIHOHAABHON
AMATHOCTUKYA THUMHACTOB M 3AKAIOYEHMS OO0 HX
IIEPCIEKTUBHOCTH CO CTOPOHBI (DYHKIIMOHAABHOMN
COCTABASFOITICH.
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MATEPHAABI 1 METOABI
NCCAEAOBAHUMA

MccaepoBarme mposoanaoch Ha 0Oase Deae-
PAaABHOIO CIIOPTHBHO-TPEHHPOBOYHOTO IIEHTPA
ruMHACTUKH, T. Kazane, B pamkax mposeaeHms 1
Bcepoccuiickoii crapTaknaAbl CHABHEHIITHX CIIOP-
TcMeHOB Poccun 1o AeTHHM BHAAM CIIOpTa: CO-
PEBHOBAHMH ITO CIIOPTUBHON TMMHACTHKe. B pam-
KaX PEAAHM3AI[UU COTAAIIEHUA O COTPYAHHUYECTBE
¢ dpeaeparnmeit cIoOpTUBHON rUMHACTHKNA Poccun
HEIOCPEACTBEHHO Ha OOBEKTE IIPOBEACHHUA COPEB-
HOBaHUN OBIAA CO3AAHA MOOHABHAA AADOPATOPHA
C IIEABIO PEAAHM3ALMH 3aIIPOCa Ha OIIPEACACHIE
COBPEMEHHBIX MOACABHBIX XAPAKTEPUCTHK (PyHK-
LIHOHAABHOIO COCTOSHUA IHMHACTOB. BBIOOpPKY
CIIOPTCMEHOB, YVYaCTBYIOIIMX B HCCACAOBAHUM,
coctaBUAH 15 BBICOKOKBAAMDUITHPOBAHHBIX I'HM-
HACTOB-MHOTOOOPIIEB, HMEIOIINX CIOPTHUBHBIC
spanusg 3MC, MCMK, MC. I'umBacTel OBIAM I10-
ACGAEHBI Ha TPU IPYIIEL: rpyIra 1 — sSAUTHEIE THM-
HACTBI, AMACPBI COOPHOM KOMaHABI Poccun, B ToM
ancae oanmrniicknit vemrmon (MC, 3MC) (n=2),
rpymma 2 — 'IEMHACTBI, YACHBI COOPHOH KOMaHABI
P®, npuseper wemmmonatoB m KyOkoB Poccun
(MC, MCMK) (n=5), rpymiia 3 — THMHACTBI-MACTE-
pa cropra (n=8). OneHka aHTPOIIOMETPUIECKUX
AQHHBIX OCYIIECTBAAAACH IIPHU IOMOIIU POCTOME-
Pa, 9ACKTPOHHEIX BECOB, 4 TAK/KE CAHTHMETPOBOMN
AeHTBL. OIeHKa aHA3POOHON PadOTOCIIOCOOHO-
CTH OCYIIECTBASIAACH IIPH ITOMOINM BuHreir-re-
cTa (HOKHOTO M PYYHOIO), AAUTEABHOCTD BBIIIOA-
HEHHA TECTA — 5 CEK, TECTHPOBAHUE IIPOBOAUAOCH
Ha Beaoapromerpe Monark Ergomedic 894 E,
PACCMATPUBAAUCH ITAPAMETPBI ITHKOBOI MOIIHO-
cru (PP, Br u Br/xr), Bpemst AOCTHKEHUS TUKO-
Boii mommuoctu tPP (Mc), cpeansas amaspobHas
momHocts (AP, Br u Br/kr) u apyrue moxasa-
TEeAM (HAIpy3Ka 3aAaeTCA B 3aBUCHMOCTH OT Beca
crroprcMena). OreHka KOMITO3HITHOHHOTO COCTa-
Ba TEAA OCYIIECTBAAAACH IIPH IIOMOIIHN OHMOMMIIE-
AQHCHOTO aHAAM3aTOPa OOMEHHEIX IIPOLIECCOB U
cocraBa teaa ABC-02 «MEAACC». ITpoaoaxu-
TEABHOCTD HCCACAOBAHUSA IIPU KOMIIAEKCHOM ITOA-
XOAE, BKAIOYAfl N3MEPEHUA AHTPOIIOMETPHUYECKIX
IokaszareAeil u cOop amamuesa, cocraBasgaa 10-15
MUHYT. B XOA€ cOpeBHOBAHMIT IIPOBEACHO IIEAA-
TOIMYecKoe HAaOAIOAGHHE 34 COPEBHOBATEABHOM
ACATEABHOCTBIO YYACTBYIOIIUX B HCCACAOBAHIH
rumuacToB. CpaBHEHHE H3YIaEMBIX I1APaMETPOB
MEKAY TPYHIIAMH OCYIHECTBAAAOCH IIPH ITOMOIIN
OAHO(AKTOPHOI'O AUCIIEPCHOHHOTO aHAAH3A.

PE3YABTATBI NICCAEAOBAHHUA

N X OBCY’>KAEHHE

MHorne uCCAEAOBATEAH IIPOBOAUAHM HAYIHBIC HC-
CAEGAOBAHHSA 10 CHOPTUBHON I'MMHACTHKE, YTOOBI
OOABIIIE Y3HATH O CBASK MOP(POAOTHICCKUX Xa-
PAKTEPUCTUK IHMMHACTOB M UX PE3YABTATHBHOCTH,
XOTS BCE €IIE CYIIECTBYIOT OOIIHE IIPOOACMBI AAA
IIPUMEHEHUA MOP(OAOTHYECKUX IIPOrHO30B B
cuopTuBHOI rumHacTuke. COrAacHO MCCAEAOBA-
auaM R. B. A. Putra, H. Pramono, T. Nurharsono,
and C. Yuwono (2019 r.), cymecTByroT aHTPOIIO-
METPHYECKHE OCOOEHHOCTH TI'HMHACTOB-MHOTO-
OOPIIEB U CIEIIMAANCTOB Ha Ka:KAOM cHapsAe [106].
Poct u Bec mobeamreAeii MHOroOOPHS 110 I'HM-
Hactuke B AnHamuke Mrp Oammnmaa mpeacras-
AeH B mccaepoBanuax Robert Wood (2022 r.),
"Anthropometric of Olympic
Gymnastics Champions", koropsrii orpakaer

Measurements

TEHACHIIUNIO K CHIJKEHHUIO OOOUX ITOKa3aTeAeH
(pucynok 1) [14, 18]. K 2020 roay mo cpaBHEHHIO
¢ 1960 roanom HaAOAIOAAETCA YMEHBIIIEHIE POCTA U
BECa, U B IIEAOM AAHHBIE COI'AACYIOTCH C IIOAYYECH-
HBIMH HAMH PE3YABTATAMHU AHTPOIOMETPHUICCKUAX
HCCAEAOBAHUM T'MMHACTOB BBICOKOIO ypoBHA. B
CBOIO OYEPEAb, BUAHO, YTO I'MMHACTBI I'PYIIIBI 3
(MacTepa CIIopTa) OTAHYAFOTCA OT SAUTHBIX T'HM-
HACTOB IIO ITOKA3aTEAIO POCTa M Beca B OOAb-
myto cropony. B mceaeposarmax K. Sibanc, M.
Kalichova, P. Hedbavny, 1. Cuk, and M. B. Pajek
(2017) mokaszaHO, YTO I'MMHACTBI-MHOIOOOPIIBI
BCErAQ HIJKE POCTOM M AEr9e THMMHACTOB-CIICIIH-
AAHCTOB Ha OTAEGABHBIX CHApPAAAX, 32 HCKAIOYE-
HHEM TeX, KTO CIEHNHAAH3UPYETCA Ha OIIOPHOM
IIPBIKKE U BOABHBIX ynpaxHeHuax [10].
HexoTopsie MOpdoAOTHUECKIE XaPAKTEPUCTHKI
MOTYT OBITh OOAce 9P PEKTUBHBIM CITOCOOOM MO-
ACAUPOBAHUA PA3BUTHA CIIOPTUBHBIX AOCTHIKE-
HUN B CHOPTUBHOM ruMHAacTHKE. MOKHO ITpearo-
AOZKHTB, 9TO B OOABIIIEH CTEIIEHH Ha CHOPTUBHYIO
PE3YABTATUBHOCTD B CIIOPTUBHOM T'HMHACTHKE
BAHAIOT HE TOABKO POCT, HO M COOTHOIIIEHHE
KOHEYHOCTEHl M TyAoBHIIa. B mccaeroBaHmAX
R. B. A. Putra, H. Pramono, T. Nurharsono,
and C. Yuwono (2019) mokazaHo cOOTHOIICHUE
AAUHBI CETMEHTOB TEAd T'HMHACTOB MEMKAYHa-
POAHOIO KAACCa M UX POCTa B 3aBUCHMOCTH OT
AUCITUIIAMH, B KOTOPBIX OHH ydacTBOoBaAm [16].
CoraacHO pacIpOCTPAaHEHHOMY MHEHHIO, THM-
HACTBI CO CXOkKeH MOP(OAOrmeil MMErOT CXOA-
CTBa M1 pa3AI/I"II/IH, BAUAIOIITMIE HaA TCXHI/IKy 150.¢
ABMKEHUH.
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PMCVHOK 1 - PocT 1 Bec a6CONIOTHbIX 4eMNMOHOB Mrp Onumnuag B CI'IOpTMBHOﬁ FMMHacCTUKe (.HM‘-IHOE MHOFOGOpbe, MYXXYUHDbI

M XKEHLLMHBI) € oKpyreHnem [18,3]

Figure 1 - Height and weight of absolute champions of the Olympic Games in artistic gymnastics (individual all-around,

men and women) with rounding [18.3]

WMurepecen dakr, 94TO PAA HCCACAOBATEACH AAIOT
PA3HOHAIIPABACHHYIO HHQOPMAITHIO O IIapame-
Tpax IPOIOPITMOHAABHOCTH TEA THUMHACTOB. TaK,
Harpumep, B uccaepoanmax R. M. Malina et al
(2013) cooTHOIIEHUA POCTA CHAA M POCTA CTOS B
MHOTOYHCACHHBIX BBIOOPKAX JAHUTHBIX CIIOPTHB-
HBIX THMHACTOB II€PECEKAFOTCA C 9TAAOHHBIMH 3Ha-
YECHUAMU MOAOACKH, UTO YKA3BIBACT HA OTCYTCTBHE
BapHuaIuii AAMHEL HOT [17], TOrAa Kak B MICCAEAOBA-
Huax A. L. Claessens and R. Malina (2000) mokasa-
HO, 4TO (PU3UYECKUE XaPAKTEPUCTHKH THMHACTOB
Pa3AMYAIOTCA B 3aBUCHMOCTH OT HX KBaAuM(UKa-
nud. Y AYYIINX CHOPTCMEHOB AAMHA T€Ad KOPO-
ue, MEHBITAs AAMHA IIPEAIIACYHI U TOACHEH [4],
9TO COTAACYETCA C HOAYICHHBIMH HAMH AAHHBIMU,
OAHAKO B OTHOIIIEHUN THMHACTOB BBICOKOM KBAAU-
KAy, MMEIOIIUX PA3HYIO PE3YABTATHBHOCTD,
HMEFOTCS OCOOCHHOCTH.

B mpoBeaeHHOM HCCACAOBAHHU AAHHEIEC AaHTPOIIO-
METPUU PA3HBIX IPYII THMHACTOB OTPAKAIOT Ha-
AUYHE CTATUCTHYECKHA 3HAYNMBIX OTAHYHIT MEKAY
rumHacTamu rpyrmsr 1 u rpymr 2 u 3. VI3 aoaHHBIX
AHTPOIIOMETPUU BHAHO, YTO BEAYIIHE I'MMHACTEI
OTAMYAIOTCA I1O ITOKA3aTEAAM POCTA, HHACKCA AAH-
HBI TYAOBHINA, MHACKCA OTHOCHTEABHOH AAWHBI
PyK, K09 pHITHEHTA IPOIOPIUOHAABHOCTH, 00-
xBaTa OeAep. AaHHEBIE ITAPAMETPEL OTPAKAIOT IIPCH-
MYIIIECTBO I'MMHACTOB, HMEIOIIUX IIPH HEBBICOKOM
pOCTE OTHOCHTEABHO AAMHHOE TYAOBHIIE, HH3-
KOE PACIIOAOKEHHE OOIIEro IIEHTPa MAacC, Y3KYIO
Taanro u Oeapa. OOparaer Ha cebA BHUMaHHE
CHMMETPHYHOCTh PAa3BUTHA MYCKYAATYPBI BEpxX-
HUX U HIDKHAX KOHCYHOCTCH. DAUTHBIC TUMHACTEI
IMEFOT MHHUMAABHYIO Pa3HUILY MEKAY OOXBaTaMU
IIPaBOTO U AEBOIO OEAPA U IIPABOTO H AECBOTO IIAC-

9Ya B OTAMYHE OT TUMHACTOB APYTHX IPYIIIL. DTO CO-
raacyercs ¢ aaaaeivu Cuk, M. B. Pajek, B. Jakse, J.
Pajek, and M. Pecek (2012), rae orpaxeno orcyr-
CTBUE CYITIECTBEHHBIX PA3ANYUI MEKAY OOXBATAMU
y I'MMHACTOB BBICOKOH KBaAmdukarum [8]. Taxxke
B HAIIINX HCCACAOBAHHUAX OOPAIIAIOT HA ceOA BHHU-
MaHHE HAHMOOABIIIHE 3HAYECHUA OOXBATOB IIACYA Y
ruMHACTOB Trpynisl 1 (tabanma 1).

AHAAN3 HHAEKCA MACCHI TEAQ OTPAKACT OTCYTCTBHE
3HAYUMBIX PA3AHYIHIT MEKAY IPYIIIIAMI ITHMHACTOB,
YTO MOJKET CBHACTEABCTBOBATH O IIOTPEOHOCTH
HMETh OIPEACACHHOE COOTHOIIIEHHE BECa H POCTA
y BCEX I'MMHACTOB BBICOKOrO ypoBHA. B mccaeao-
Barmax W. A. Sands, S. R. Murray, J. R. McNeal,
C. Slater, and M. H. Stone (2018 r) yxazano, 4ro y
ruvmaacToB IMT Hmke, uem y HaceAE€HUA B IIEAOM
[20], a Takke HAOAIOAQETCA AMHAMUKA CHIDKCHHS
MHAEKCA MAaCCBl TE€AA Y SAHTHBIX I'MMHACTOB-MYK-
4nH (PUCYHOK 2), 9TO B IIEAOM COTAACYETCH C AQH-
HBIMU, ITOAYYCHHBIMHI B HAIIIUX HCCACAOBAHUAX HE
TOABKO Y 9AMTHBIX I'MMHACTOB IPYIIBl 1, HO 1 y
ITMMHACTOB TpymiI 2 u 3.

Takum 00pa3oMm, COTAACHO IIPOBEACHHBIM HCCAE-
AOBAHHAM, OTAUYUN MEKAY BBICOKOKBAAUMUITH-
POBAHHBIMI TIMHACTAMH ITO ITOKA32TCAIO MHACK-
ca MacChl T€Aa HE 3aPErHCTPUPOBAHO, HMEETCA
AHIIDb TEHACHITUA K €r0 YBEAUYEHHIO Y SAUTHBIX
rumMHacTOB. OAHAKO CYIIECTBYIOT CTATHCTHYE-
CKH 3HAYHMBIC PA3AHYHA MEKAY HapaMeTpaMu
AAWMHBI T€AQ U KOHEYHOCTEH THMHACTOB HE TOAb-
KO IIO CPaBHEHHUIO C 1-11 IPYIIION, HO U MEXKAY
rpynmmamua 2 1 3. DTO TOBOPUT O HAAUYHHU THIIO-
BBIX OCOOEGHHOCTEH I'MMHACTOB, UMEIOIIHUX pPas3-
HYIO CIIOPTHBHYIO Pe3yAbTaTHBHOCTH. Ha ocno-
BE AAHHBIX AaHTPOIIOMETPHH MOKHO 32aKAIOYHTD,
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BMI of All-round gymnastics winners
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PMCVHOK 2 - MHnpekc Maccbl Tena abcoioTHbIX YeMNUMOHOB Mrp Onumnuag B CHOpTMBHOﬁ FTMMHacCTUKe (nwmoe MHOFOGOpbe,

MY)XYMHBI U XKEHLMHbI) ¢ oKpyrneHuem [20]

Figure 2 - Body mass index of absolute champions of the Olympic Games in artistic gymnastics (individual all-around, men

and women) with rounding [20]

Tabnuua 1 - [laHHble aHTPONOMETPUM BbICOKOKBaNU(PULMPOBAHHBIX TMMHACTOB (n=15)
Table 1 - Anthropometric data of highly qualified gymnasts (n=15)

[oka3aTenu lNoka3saTtenu npusepos
CUNbHEMLWMX TMMHACTOB yemnuoHaToB Poccuum lokasatenu mactepoB
MapameTpsl (rpynna 1) (rpynna 2) cnoprta (rpynna 3)
Indicators Indicators of the Indicators of winners of Indicators of masters
strongest gymnasts Russian championships of sports (group 3)
(group 1) (group 2)
Poct cm / Height cm 164,00£2,00 A 166,50%2,75e 172,50%2,28
Bec kr / Weight kg 62,20%2,30 61,20+2,36 65,68+2,25
MMT (Hopma 19,5-24,5)
IBM (norm 19,5-24.5) 23,16%1,42 22,19+1,49 22,07%0,60
MHaeKc onvHbI TYNoBMLLA
Body length index (norm 51-52.9%) >3,96+0,26* A 52,19+0,48 >1,97+0,43
MHOEeKC OTHOCUTENbHOM AJIUHbI PYK
Relative arm length index (norm 45-46.9%) 42,98+0,59+A 45,55%0,22¢ 44,040,56
KoadpdurumeHT nponopLmoHanbHOCTy.
Monoxenune OUT
Proportionality factor. General center of 85,53+0,88"A 91,66+1,74 92,50+1,61
gravity position (norm 87-92%)
0O6xBaT Tanuu cm / Waist cm 74,50%1,50 78,00+2,12 76,83%1,58
06xBat 6enep cM / Hips cm 90,00+2,00 A 90,25%0,35e 95,00+2,18
OTHoweHue Tanus/benpa
Waist/Hip Ratio 0,83+00* A 0,86%0,02e 0,81%0,02
PasHuua Mexay obxBatamu npaBoro
u nesoro 6enpa (cm)
Difference between right and left hip 050,254 0,75%0,25 1,17+0:48
circumferences (cm)
Obxear nneva (npasoro) cu 32,50£0,50* A 30,750,75 29,17+0,75
Shoulder circumference (right) cm
O6xeaT nneva (nesoro) cm 32,00£0,00+ A 31,00£0,91e 29,17+0,48
Shoulder circumference (left) cm
Pasmax pyk cm / Arm span cm 166,00+4,00* A 174,50£3,18 177,33*2 .65

Mpumeuanue: CTaTUCTUYECKM 3HAUMMbIE PA3NIMYUS MEXAY PA3HbIMU TPYNMNaMu MTMMHACTOB: * 0TMumMe rpynnbl 1 oT rpynnbl 2
(P<0,05); ® otnnume rpynnbl 2 ot rpynnbl 3 (P<0,05); A otamume rpynnbl 1 n 3 (P<0,51)
Note: Statistically significant differences between different groups of gymnasts: * difference between group 1 and group 2
(P<0.05) ; o difference between group 2 and group 3 (P< 0.05); A difference between group 1 and group 3 (P<0.51)
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YTO MOAEABIO THMHACTA-MHOIOOOpIIA 3AHUTHOTO
YPOBHSA ABAAETCA CITOPTCMEH, HMEIOIIINH HEBBICO-
KIH POCT, 3TO COTAACYETCA C MCCAEAOBAHUAME [4],
IIPH 3TOM C OTHOCHTEABHO AAHMHHBIM TYAOBHIIIEM
1, COOTBETCTBEHHO, OTHOCHTEABHO KOPOTKHMH
KOHEYHOCTAMU. AAaHHBIE CIIOPTCMEHBI HMEIOT
BBIPAKCHHYIO MYCKYAQTypy, OCOOEHHO BEPXHHUX
KOHEYHOCTEH, a TaKKe IapPMOHHYHOE CHMMe-
TpudHOE pasBuTHEe MbmI OeAapa. CropTcMeHB!
IPYHIIBL 2, COAACHO AHTPOIIOMETPHYECKUM AAH-
HBIM, HAaHOOAEE IIPOIOPIIMOHAABHBI, HX AAMH-
HOTHBIC MHACKCHI HAXOAATCA B AUAIIA30HE HOPMBI.
ITo moxasareasim pocTa, Beca, 0OXBaTa ODeAep OHHI
HE OTAHYAIOTCHA OT SAMTHBIX I'MMHACTOB. I'mmHa-
CTBI IPYIIIEL 3 MMEIOT BBIIIE pOCT, KOapuIim-
€HT HPOIIOPIHOHAABHOCTU OTPAKAET AAWHHBIC
KOHEYHOCTH OTHOCHUTEABHO TYAOBHIIA, Y 3THX
CIIOPTCMEHOB HAOAIOAAIOTCA MACCHUBHBIE OeApa 1
P 3TOM OHH HMEIOT aCHMMETPHIO B OOXBaTaxX
IIPAaBOIO U AEBOTO OeApa.

C aApyroii cropossi, B uccaeaoBanusax K. Sterkowicz-
Przybycien, S. Sterkowicz, L. Biskup, R. Zaréw, L.
Kryst, and M. Ozimek (2019 r.) Toapko anTpOIIO-

METPHYECKHE AAHHBIE HE ABAAFOTCH HAACKHBIM ITpe-
AMKTOPOM CITOPTHBHOM ycrrermuocta [11], B casm
C YEeM CYIIECTBYET ITOTPEOHOCTH B KOMITAGKCHOI
OIICHKE XapPaKTEPHCTHK AHTPOIIOMETPHH H (PYHK-
LIHOHAABHOMH ITOATOTOBAEHHOCTH THMHACTOB.
PaccmaTpuBas mokasaTeAnm aHA3POOHOM MOIITHO-
CTH, TAKKE OTMETHAN 3HAYHMBIEC OTAMYHA I'MMHA-
CTOB-AHAEPOB OT THIMHACTOB HHOH KBAAUDHKALIHH.
3Aech 0COOOro BHUMAHHUA 3aCAYKHBAET CIIOCOO-
HOCTb THMHACTOB BBIAABATh MAKCHMAABHYIO ITHKO-
BYIO MOIIHOCTh PYKAMHU M HOI'AMH IIPAKTHYECKH B
ABa pa3a OOABIIIC TMMHACTOB Apyrux rpymir. [Ipe-
BAAHPOBAHHE ITMKOBOI MOIIHOCTH, Pa3BHBAEMOM
pykaMu — Takike crerudugeckas 0COOEHHOCTD Be-
AYIIHX THMHACTOB (TadAmnIa 2).

OOparmaer Ha ceOf BHUMAHHE BpPeMsA, 3aTPAIHBa-
eMOe Ha AOCTHUKCHHE ITMKA MAKCHMAABHOI MOIII-
HOCTH, AEMOHCTPHPYEMOI pykamu u Horamu. [To-
Ka3aTe€Ab BPEMEHH AOCTH/KEHHS IIMKA MOIIHOCTH,
Pa3sBHBAECMOH PYKAMH, y T'HMHACTOB-AHACPOB Ca-
MBI HU3KHH, TO €CThb OHH MAaKCHMAABHO OBICTPO
AOCTHIAIOT IINKA, TOTAA KaK BPEMA AOCTHKCHHA
IITHKA MOIITHOCTH HpI/I ABIDKCHHAX HOI'aMH Y ITIMHA~

Tabnuua 2 - [laHHble aHa3po6HOI pa6oTOCNOCOGHOCTU BbICOKOKBANU(PULMPOBAHHBIX TMMHAcTOB (N=15)
Table 2 - Anaerobic performance data of highly qualified gymnasts (n=15)

[oka3atenu lokasaTenun npusepos [okasatenu
CUNbHEWLIMX TMMHACTOB | YemnuoHaToB Poccum MacTepoB crnopTa
MapameTpsl (rpynna 1) (rpynna 2) (rpynna 3)
Indicators Indicators of the Indicators of winners of Indicators of

strongest gymnasts

Russian championships
(group 2)

masters of sports

(group 1) (group 3)

Munkosas MowHocTb abcontoTHas PP [W] pyku
Peak power absolute PP [W] arms

982,50+16,60* A

528,05%64,16 577,73%45,17

MunkoBas MowHocTb abcontoTHas PP [W] Horm

tPP [ms] time to reach peak power (legs)

Peak power absolute PP [W] legs 817,85+30,45* 650,93%21,71 716,30+75,87
tPP [ms] BpeMs AOCTMXKEHMS NMMKOBOWM MOLLHOCTYU (PYKM)

tPP [ms] time to reach peak power (hands) PP [W] arms 1190,00+102,00*A 1983,00+367,71 2409,53+391,52
tPP [ms] BpeMs AOCTMXKEHWS MMKOBOWM MOLLHOCTYM (HOTK) 3171.001136 50 2880254569 80 2111.33%441 20

CpenHsist MowwHocTb AP [W] pyku
Average power AP [W] arms

705,95+18,75* A

422,08+53,13 460,75%42,11

CpepnHsas mowHocTb AP [W] Horm

Power drop in watts per second PD [W/s] arms

Avorage power AP W] logs 763,80444,80* A 609,20422,02 658,62463,92
MurnmansHas MoutHocte MP [W] pyku 402,50%55,70% A 283,88+46,91 283,15+46,06
Minimum power MP [W] arms ’ ’ ’ ’ ’ ’
Muiimanbian mousocts MP [W]Hor 696,40£66,40* 517,3837,59 598,92¢53,89
Minimum power MP [W]legs ’ ’ ’ ’ ’ ’
lanenme MowHoCTy BaT B Cekysay PD [W/s] pyku 579,95£72,35% A 244235862 251,48%54,95

ManeHune mowHoctv BaT B cekyHay PD [W/s] Horu
Power drop in watts per second PD [W/s] legs

121,45%5,95

133,58+48,20 109,30+30,58

MpuMeuaHue: CTaTUCTUUECKM 3HAUMMbIE PA3IMUUS MEXAY Pa3HbIMK FPynnamMu r’MMHACTOB: * oTanyume rpynnbl 1 oT rpynnbl 2
(P<0,05); ® otanume rpynnsl 2 ot rpynnbl 3 (P<0,05); A otamume rpynnbl 1 n 3 (P<0,51)

Note: Statistically significant differences between different groups of gymnasts: * difference between group 1 and group 2
(P<0.05) ; o difference between group 2 and group 3 (P< 0.05); A difference between group 1 and group 3 (P<0.51)
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CTOB-AHAEPOB CaMbIil BEICOKHI. MOXKHO IIpeAno-
AOKHTb, 9TO, BO-IIEPBBIX, 9TO MOKET OBITH CBA3AHO
C OOABINHM KOAHYECTBOM OBICTPBIX MBIIIIEIHBIX
BOAOKOH B MBIIIIIAX BEPXHUX KOHEYHOCTEH, 2 BO
BTOPBIX, CIUTAEM 3TO BAPHAHTOM AAAIITAITIH MEXK-
MBIIIIEYHON KOOPAMHAIIMHU Y BEAYIIHX THMHACTOB
K BBIIIOAHEHHIO CIIEIU(PHUIECKUX IAEMEHTOB. TaxK,

Ka, BKAIOYadA a3y IIPOXOMKACHUA BEPTHKAAU B
CTOWKE HA PyKaX M OTTAAKHBAHHUA PYKAMH, IIPaK-
THYECKH COBITAAAET C BPEMEHEM AOCTHKEHHA ITH-
KOBOWM MOIITHOCTH PYKAMH Y TMMHACTOB I'PYIIIBI 1
(Bpems miepBoii hasbl OIIOPHOrO IpEIKKA U (pasbl
orraskuBanua = 0,78%0,31 cek), Toraa kak Bpems
BBIITOAHEHHSA aKpPOOATHYECKOH CBA3KU B BOABHBIX

HAIIpUMEp, BpeMA IIePBOI (Pa3bl OIIOPHOIO IPBIK-  VIPAKHEHUAX, IAC MAKCHMAABHYIO MOIIHOCTD
PP [W/kg]
Mpodunb 20
CUNbHENLWMX 15,85
r’MMHacToB 15
0
=« [Ipodunb
npusepos 11,4
HaLMOHANbHbIX PD [W/s/ke] 9,35 AP [W/kg]
YeMMnUoHaToB
= = MacTepa crnopTa 6.5
MP [W/kg]

PucyHok 3 - MapamMeTpbl MOLHOCTHbIX XapaKTepUCTUK TMMHACTOB, pa3BMBAEMbIX pyKaMu, B pacueTe Ha Kuiorpamm Beca
Figure 3 - Parameters of power characteristics of gymnasts developed by arms, per kilogram of weight

Mpodunb
CUNIbHENLLINX
rMMHacToB

=== [Ipodunnb
npusepos
HaLMOHa/IbHbIX
YeMnUoHaToB

PD [W/s/kg]

= == MacTtepa
cnopta

PP [W/kg]

16 13,2
14
12
10

12,35 pp [W/kgl

11,25

MP [W/ke]

PucyHok 4 - MapaMeTpbl MOLHOCTHBIX XapaKTEPUCTUK TMMHACTOB, pa3BMBAaEeMbIX HOraMM, B pacyeTe Ha KMorpaMM Beca
Figure 4 - Parameters of power characteristics of gymnasts developed by legs, per kilogram of weight
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HY)KHO Pa3BUTh B MOMEHT OTTAAKHBAsg HOTAMH I1O-
CA€ PAa3TOHHBIX 9AEMEHTOB, paBHO 2,570,91 cexk,
YTO COBIIAAAET CO BPEMEHEM IIMKOBOH MOITHOCTH,
pasBuBaeMoi HOramu. OAHAKO, Ha HAII B3TAfA,
AAHHOE IIPEATIOAOMKECHHE €Ile TPeOyeT AOIOAHH-
TEABHOTO AHAAM3A.

Ha rpacdmyaecknx n300paKeHHAX OTHOCHTEABHBIX
BEAHUYHH aHA9POOHON MOIIHOCTH APKO OTPAKEHO
OTAUYHE THMHACTOB Pa3HBIX KBAAH(DUKAIIUIL.

[Ipu dopmupoBaHHN COBPEMEHHOIO IIPOPHUALA
TUMHACTA BAXKHBIM SBAfETCS AHAAU3 KOMIIO3U-
ILIMOHHOI'O COCTaBa TeAaa. B mccaeaosanmax M.H.
Lprankosa, H.A. Emwmmuaa (2021 1) doroBoe
(PYHKIIHOHAABHOE COCTOAHHE TEAa CIOPTCMEHA
paccMaTpuBaeTCa Kak OHMOMEXaHHMYECKad OCHOBA
ABHUTATCABHBIX HABBIKOB B CIIOPTHBHOHN T'MMHACTH-
ke [2]. Boapmmoit oobem crerudugeckux pusmde-
CKHX HATPy30K, COACP/KAIIUXCA B UX TPCHUPOBKAX,
BAHMAET Ha O0CODeHHOCTH cocraBa TeAa. CoraacHo
nccaeaoBanuam P. Kutac, S. Jurkova, and R. Farana
(2019 r.), rEUMHACTBI MMEIOT OOAEE HH3KHH IIPO-
LICHT JKHUPa B OPTAHHU3ME U YPOBEHb BHCIIEPAAB-
HOIO KHPa, KOTOPBI HAXOAUTCA OT YPOBHSA HIKE
CPEAHETO AO KpaiiHe HIDKE CPEAHEIO, a TaKiKe 0O-
A€e BBICOKHE 3HAYCHHSA IIPOILIEHTA MACCHI CKEACT-
HBIX MBIIIII, KOTOPBIE BBIIIIE CPEAHETO UAU KpaiHe
BBIIIIE CpeAHero [15].

[Ipu momoru 0AHOAKTOPHOTO AUCIIEPCHOHHOTO
AHAAHM3a OBIAU BBIIBACHBI PA3SAUYHA MEKAY IIapamMe-

TPaMU KOMIIO3UIIHOHHOI'O COCTaBa TE€Ad TMMHACTOB
1-#1 rpynImBl 1 aHAAOTHYIHBIME ITaPAMETPAMI TUMHA-
CTOB 2-11 1 3-11 IPYIII, IPU 3TOM PASAIYIUI MEKAY
ruMHAcTaMH 2-H u 3-# rpynn He 3apUKCHPOBAHO.
B 1o ke Bpems pazamdnii B mapamMeTpax OHMOMMIIE-
AQHCHOIO aHAAM32a HA IOPAAOK MEHbIIE, HEKEAH
YEeM 110 BBIIIECYKA3AHHBIM ITAPAMETPaM aHTPOIIOME-
TPHH HAH aHAIPOOHOH PadOTOCIIOCOOHOCTH. 3AECh
oOparriaer Ha ceOA BHIMAHUE BBICOKHH ITOKA3aTEAD
AOAM aKTHBHOW KAETOYHOM MACCHI, KOTOPas IIPeA-
CTAaBAAET COOOM COBOKYITHOCTH KACTOK OpPraHH3Ma,
TA€ IIPOMCXOAHT OCHOBHAfl padOTA II0 OOMEHY Be-
ImecTB (Macca KAETOK O€3 Kupa), Y THMHACTOB SANT-
HOTO YPOBHSA, 2 TAK/KE AOAA CKEACTHOI MBIITICIHOMN
Mmaccer (tabaniia 3). Kpome BeIIIeykazaHHOrO, m1apa-
METPBI OMOMMIIEAAHCHOIO aHAAHM32 OTPAKAIOT IIpe-
BBIIIICHUE 3HAYCHUII HOPMBI PAAA ITOKA3aTEACH, a
MMEHHO aKTUBHOI KAE€TOYHOM MACCHL 1 BOABL.

[Tpu amaAmse B3aHMMOCBA3ECH MEKAY TEKYIIIEH
CIIOPTHUBHOI PE3YABTATHBHOCTBIO M PACCMATPHUBA-
E€MBIMH IIAPAMETPAMU OOparmaer Ha ceOsf BHHUMA-
HHE HAAWYHE KOPPEAAIIMOHHBIX CBA3EH CpPeAHEH
CHABI MEKAY PE3YABTATUBHOCTBIO U ITOKA3aTEAAMU
KOMITIO3UITHOHHOTO COCTABA TEAA, B 9ACTHOCTH MH-
HEPAAM3AINH U BHEKAECTOYHOM KHAKOCTH, B TOM
YHCAE MHTEPCTHIHAABHON KUAKOCTH, OOECIIedu-
BAIOINE HOPMAABHYIO KH3HEACATEABHOCTH KAE-
Tok. OAHAKO AAfl DOAEE ACTAABHOIO aHAAH3A HeE-
OOXOAMMBI AOITOAHUTEABHBIE UCCACAOBAHHUS.

Tabnuua 3 - JaHHble 6MOMMNEAAHCHOTO aHaIM3a BbICOKOKBaNM(ULMPOBaHHbIX TMMHACTOB (n=15)
Table 3 - Bioimpedance analysis data of highly qualified gymnasts (n=15)

[Nokazarenu cnnbHenWwnx

[NokasaTenu npusepos

yeMmnunoHaToB Poccuu [Mokasatenu MacTtepoB

Proportion of skeletal muscle mass (%)

MapameTpsl rMMHacTtoB (rpynna 1) (rpynna 2) cnoprta (rpynna 3)
Indicators Indicators of the strongest Indicators of winners of Indicators of masters
gymnasts (group 1) Russian championships of sports (group 3)
(group 2)
1 0,
flons xuposoi Maccs! (%) 9,450,55+ A 11,35¢1,57 10,9840,9
Fat mass percentage (%)
Y i1 (9
flons akTBHON KneTouHoM Maccs (%) 67,651,05% A 64,2740,13 64,84+0,65
Proportion of active cell mass (%)
[ong ckeneTHo-MbllWeYHOM Macchl (%) 61,65+0,55% A 574108 56,88+0,69

YpenbHbii 06MeH (Kkan/KB.M)

Skeletal muscle mass index (kg/m?)

Specific exchange (kcal/m?) 1086,00+9,00+ A 1033,25+11,65 1018,50+13,86
MNHOeKc XXMpoBoW Macchl (Kr/KB.M) 2 40%0.50 2 87+0.53 2 44029
Fat mass index (kg/m?) ’ ’ ’ ’ ’ ’
MHpeKc Toweit Maccel (kr7ke.m) 20,70+0,90 19,60+1,00 19,620,41
Lean mass index (kg/m?) ’ ’ ’ ’ ’ ’
MNHAoeKc akTUBHOW KNeTOYHOM Macchl (Kr/KB.M) 14.000.20* A 12.68%0.55 1277033
Active cell mass index (kg/m?) TS s TS
MNHAoeKC cKeneTHO-MbllLeYHOM Macchl (Kr/KB.M) 12.75%0 45+ 11.70%0.30 1148027
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Baxkao ormernTh, UTO BBIABAACTCA TAKKE CHABHAA
ITOAOKHUTEABHAA KOPPEAAIIMOHHAA CBA3D MEKAY
MOKA32ATEAAMHI MUHEPAABHOM MACCHl I MAKCHUMAAD-
HOTO IIMKA MOIIHOCTH IPH paboTe HOTAMH, ITO
VKa3bIBA€T Ha BBICOKYIO CTEIIEHb ITOTPEOHOCTH B
MUHEPAAU3AIINH y THMHACTOB. B TO e Bpems ma-
PAAOKCAABHO, HO 3a(PUKCHPOBAHA OTPUIIATEAbHASA
KOPPEAALIMOHHAA 3aBUCHMOCTb CPEAHEM CHABI
MEKAY TOKA3ATEAAMH MHHEPAABHOM MACCHI KOCTEH
1 PE3YABTATUBHOCTBIO, YTO MOKET TOBOPHUTH O Ha-
AMYUH PUCKOB CHIZKEHHSA MHUHEPAABHOIO KOMIIO-
HEHTA KOCTEH y BEAYIITHMX THMHACTOB.

3AKAFOUEHHE

B pesyaprare IIpOACAAHHOIO aHAAM32 MOKHO 3a-
KAIOYHTB,  9TO  BBICOKOKBAAN(DHIIMPOBAHHBIC
IIMHACTBl HMEIOT PAa3AMYHA IO ITOKa3aTeAAM aH-
TPOIOMETPUYECKIX AAHHBIX, aHA3POOHOH pabOTO-
CITOCOOHOCTH M KOMIIO3UITHOHHOIO COCTaBa TEAa
B 3aBUCHMOCTH OT KBAAMPUKAIINE M CIOPTHUBHOMN
PE3YABTATUBHOCTH. TaK, OTAMYHUTEABHBIMH OCO-
OCHHOCTAMH THMHACTOB-MHOTOOOPIIEB MHPOBOTO
YPOBHSA MOKHO CUHUTATh OTHOCHTEABHO HEBBICOKHIH
POCT, OTHOCUTEABHO AAMHHOE TYAOBHIIIE H, COOT-
BETCTBEHHO, OOAGE HU3KHI HHACKC OTHOCHTEAB-
HOIT AAUHEL pyK. I1pu 9T0M OHE HMEIOT OOABIIYIO
MBIIIIEYHYIO MACCY IT0fiCa BEPXHHX KOHEYHOCTEII,
YTO OOYCAOBAEHO, BEPOATHO, CIEIN(UKON BHAQ
criopta. Ilo BbIIIEyKAa3aHHBIM IIOKA3aTEAAM TaKiKe
HMCEIOTCS 3HAYMMBIC PA3AUYHA MEKAY THMHACTAMUI
rpyuis: 2 (MC, MCMK) u rpymer 3 (MC), B cBsizu ¢
YeM II0 AAHHBIM ITAPAMETPAM MOMKHO BBIACAUTD TPU
npoduas: 1) THMHACTBI ¢ OTHOCHTEABHO AAHHBIM

TYAOBHIIIEM M BBIPAKEHHO PA3BUTOM MYCKYAATyPOI
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