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VWHHOBAILIMOHHBIE TEXHOJIOI'MU B CIOPTUBHOM
BUBPAIIMOHHOM BUOMEXAHUKE

Munaes A.S5.!, kanaumaT TexHMUeCKUX Hayk, Minagv0804@ya.ru
! denepanpHOE TOCYHAPCTBEHHOE OIOKETHOE YUPEXKICHHE HAYKH HHCTUTYT MAITMHOBEICHHUS

uM. A.A. bnaronpaBoBa Poccuiickoil akajieMuu HayK

AnHoTanms. Bo Bcex BHax cmopra, Ii¢ yCHEIIHBIH pe3yibTaT JIOCTHTaeTCsl 3a CUeT
MOJTYYEHHs BBICOKMX CKOPOCTEH CHapsaa, NpU B3aUMOACHCTBUU CO CHOPTCMEHOM BO3HHKAIOT
ylapHble ¥ BUOpalMOHHBIE HArpy3ku. V3ydeHne BONPOCOB BHUOPAIIMOHHONW OHOMEXaHUKH
CIIOPTUBHOTO CHApsDKEHUS OyJeT BCeraa akTyalbHBIM M BOCTPEOOBAHHBIM HAlpaBlICHUEM B
CIOPTUBHOW Hay4HOH MHX’eHepud. OCHOBaHHbIE HA BBICOKMX MHHOBAIIMOHHBIX TEXHOJOTHSX, B TOM
YHCJIe CBA3aHHBIX C IPOLECCAMH IEpeiayd, aHAM3a W OLECHKM HH(OPMALUH C MPUMEHEHHEM
KOMITBIOTEPHBIX TEXHOJIOTHH, BHOPALMOHHBIC XapPaKTEPUCTUKH CHAPSAIOB YAOOHO IONIydaTh C
MOMOIIIBI0 HCIBITATENIFHBIX CTEHAOB. Y/IapHble, BHOPAllMOHHBIE CTEHJBI, a TaKXe HaTypHBbIC
UCTIBITAHUSI Ul 3alHMCed TUHAMHYECKHX XapaKTePUCTUK (M3THOHBIX, KPYTHUIIBHBIX KOJIEOaHWIT)
pasNUYHBIX MOJENeH CHOPTUBHBIX CHapsagoB OyayT IOCTOSHHO COBepIIeHCTBOBaThcs. Ha
71a00paTOPHBIX UCIBITATENEHBIX CTEH/AAX ONPENENSIOTCS KaKk CKOPOCTh CHapsjia, TaK M CKOPOCTh
raleHus BO3HHUKAIOIIMX KOJeOaHWi, aHamM3 JEKPEMEHTOB 3aTyXaHWs KoJeOaHWid M Jpyrue
JMHAMUYECKHEe XapaKTePUCTUKHU, ONPEIEIAIONIIe KaueCTBO CIIOPTUBHOTO CHAps1a U OKa3bIBAIOIIHE
CYIIECTBEHHOE BJIMSHUE Ha TOJTYYEHHBIA CIOPTCMEHOM pe3yJIbTaT.

Ananm3 wH(pOpMAIUK, TOIXYYeHHOW B XOJ€ HCIBITAHUA C BUOPAIMOHHBIX JAaTYNKOB C
MOCTPOSHHEM aMILUTUTYHO-YaCTOTHBIX XapaKTEPUCTUK TO3BOJISIET OIPENeNsATh Kak Haubosee
BBICOKOCKOPOCTHOM CIIOPTUBHBINA CHapsil, Tak M CHapsJ C YyMEHBIIEHHbIMH BHOpalUsMU U
HAWITy4YIIIMU BUOpOracayMuy (1eMIpUpyOnMMHI) CBOWCTBAMH.

Wudopmannonnsie, mudpoBble W Ipyrue TEXHOJOTHH, B TOM YHCIE CBSI3aHHBIE C
pa3paboTKOl WHHOBAIIMOHHBIX KOMIIO3WIIMOHHBIX MAaTepHaloB, BHOpaIMOHHAs OWOMEXaHHKa
CIIOPTUBHOTO  CHApsDKEHUS MPOJOJDKAIOT — pPa3BUBAaThCS M HMIPAIOT  BAXHYIO pOJlb B
COBEPILICHCTBOBAHUH CIIOPTUBHBIX CHAPSA0B M PACIIUPEHUH IPAHUI] BO3MOXKHOCTEH yesloBeKa.

KiroueBble cioBa: BI/I6paI_[I/IOHHa$I 6I/IOM6X3HI/IKa, HCITBITATEILHBIN CTCH/, CKOPOCTE CHapsaa
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Abstract. In all sports, where a successful result is achieved by obtaining high projectile
speeds when interacting with an athlete, shock and vibration loads occur. The study of issues arising
in the vibrational biomechanics of sports equipment will always be an urgent and in-demand area in
sports scientific engineering. Based on high innovative technologies, including those related to the
processes of transmission, analysis and evaluation of information using computer technology, it is
convenient to obtain the vibration characteristics of projectiles in various situations using test
benches. Shock, vibration stands, as well as field tests for recording dynamic characteristics (bending,
torsional vibrations) of various models of sports equipment will be constantly improved. On
laboratory test benches, both the velocity of the projectile and the rate of damping of the resulting
vibrations are determined, the analysis of vibration attenuation decrements and other dynamic
characteristics affecting the quality of the sports projectile and having a significant impact on the
result obtained by the athlete.

The analysis of information data records obtained from vibration sensors with the construction
of amplitude-frequency characteristics, based on the test results, allows us to determine both the most
high-speed sports equipment, both a biomechanical system, and a projectile with reduced vibrations
and the best vibration damping properties.

Information, digital and all other technologies, including those related to the development of
innovative composite materials, continue to develop, the study of vibrational biomechanics of sports
equipment will also continue to develop and play an important role in the development of increasingly
advanced sports equipment that will further push the boundaries of human capabilities.

Keywords: vibrational biomechanics, test bench, projectile velocity, vibration damping

Obocnosanue. J1oboi BUI (HU3HUECKON KYIbTYphl M CIIOPTA KCIOJB3YET MEXaHHYECKUE
B3aUMOJICHCTBUS Tela WM KOHEUYHOCTEH CHOPTCMEHA CO CIIOPTHUBHBIM HMHBEHTApEM, CHAPAJIOM,
pa3pabOTaHHBIM ¥ CO3JIaHHBIM [IJI1 JTAaHHOTO KOHKPETHOTO BHAA crmopra. B crnopTuBHOM
BHOpAIIMOHHOW OMOMEXaHHUKE HCCIEAYIOTCS BHOpAIIMOHHBIE WM KoJieOaTebHBIC BO3JCHCTBUS,
NepeAarouIuecss Ha TeJl0 CIIOPTCMEHA, B3aUMOJCHCTBYIOUIETO CO CIIOPTUBHBIM CHApSAIOM. AHAIU3

ANHAMHUYCCKUX XAPAKTCPUCTUK MMPU YIIPABJIAOIINX BO3JICHCTBUSX Ha CHapsa CIOPTCMEHOM BO BCCX
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CllyyasiX IMOKa3bIBa€T BO3HUKHOBEHHE MEXAHHUYECKUX KOJEOaHWI WM BUOpalMid ¢ pasiuyHBIMU
4acTOTaMU U aMIUIUTyAaMu. [Ipu MOIIHBIX yaapax M OONBIIMX CKOPOCTSAX JIBHIKCHUN CHapsIOB
MOKHO HaOJI0JaTh HACTOJIBKO CHJIbHBIE BO3JECMCTBHMS HAa KOHEYHOCTH M CYCTaBbl, YTO B TellE
CIOPTCMEHA BO3HUKAIOT HEMPUATHBIE M 3a4acTyl0 BECbMa 3HAa4YMTENIbHbIE OOJEBBIC OIIYILEHHS C
BO3MO>XHBIMU HETaTUBHBIMM IIOCJIECACTBUAMHU, KOTOPBIE CKa3bIBAIOTCS Ha pe3ynbrarax. IIpumepom
SIBIISICTCSL B3AMMOJICHCTBHE KIIFOIIKH C IIaii00i, pakeTKH ¢ MSIYOM U pyKaMu CriopTcMeHa. B xokkee,
KaK ¥ B TEHHHCE, IPU HEYJAYHOM MOAOOpEe MHBEHTAPs O] MHAWBUAYaJIbHbIE OMOMEXaHUYECKHE
HapaMeTpsl CIIOPTCMEHA U HEBEPHO BBINOJIHEHHBIX MOIIHBIX yapax BO3HUKAIOT CUJIbHbIE BUOpALIUH,
IEepEeAloIUECs] Ha TEJIO CIIOPTCMEHA, KOTOPbIE HETaTMBHO CKA3BIBAIOTCS HA PE3YNbTATaxX; TAKKE
BO3MOXXHBI TpaBMbI pyK. pyroil npumep — 310 ropHONbLKHBIN criopT [1]. «llenkocTs nbnkw» 1npu
OBICTPBIX JBIDKEHHSIX C IOBOPOTAMH CKOJB3SAIICH TMOBEPXHOCTH JIBDKU IO MSTKOMY CHETY HIIH
JEASTHOMY CKJIOHY TECHO CBS3aHO C IIEPEMEHHBIMU YCIOBUSMHU Ha Tpacce M H3MEHSAEMBbIMU
BUOPAILIMOHHBIMU XapaKTEPUCTUKAMH B CUCTEME «CIIOPTCMEH -JIbIKU-TPAcCay.

Ilens: nonyyenue uHGoOpMaLMK AJIs JAIbHENUIIET0 aHaIM3a BUOPALIMOHHBIX XapaKTEPUCTUK
IIPY B3aUMOJECHCTBUYU CIIOPTCMEHA CO CIIOPTUBHBIM CHAPSKEHUEM, KOTOPOE OH HUCIIOJIB3YET BO BPEMS
TPEHUPOBOK U COPEBHOBAHMN C UCIOJIB30BAHUEM DPA3IMUHBIX PErMCTPUPYIOLIMX, 3alMCHIBAIOLINX
YCTPOHCTB. YMEHbBIIEHHbIE M JOCTaTOYHO OBICTPbIE MOIJIOUICHUsS BHUOpalMM B KOHCTPYKLUHU
KJIIOIIKY, PAKETKH, JIbDKU SBIISIIOTCS CYIIECTBEHHBIM IPU3HAKOM YJA4HO CIIPOCKTUPOBAHHOIO M
M0I00paHHOTO WHBEHTaps, KOTOPbIM OKa3bIBAE€T CYIIECTBEHHOE BIMSHUE HA IOJYYEHHBIN
CIIOPTCMEHOM DPE3YJIBTAT.

Memoowi. B UMAIIl PAH coBepiieHCTBYIOTCS yJapHble U BUOPAI[MOHHBIE CTEHJBI IS
MOJIyYEHUSI JIMHAMUYECKUX XapaKTePUCTUK (KaK H3TMOHBIX, TaK M KPYTUJIIbHBIX KoOJeOaHUil)
Pa3IMYHBIX MOJEJNICH KIIIOLIEK, PAKETOK, JIbDK U APYTMX CIOPTUBHBIX CHApPsAOB, HUCIOJIb3YHOLIUX
yaap ¥ Bo3HuKaroue BuOpauuu [2]. Ha 3Tux cTeHzax BO3MOXHO NPHUMEHEHHE CO3/IaHHBIX B
MHCTUTYTE NPUOOPOB MAJs 3alMCU YyIapHBIX M BUOPAIMOHHBIX IPOLECCOB, MPOUCXOAALINX B
OMOMEXaHMUYECKUX CHCTeMax IpU B3aWMOJEWCTBUU CHOpPTCMEHa ¢ UHBeHTapeM. C IMOMOUIbIO
CPaBHMUTEJIBHOTO aHAIM3a I[OJIyUEHHBIX HHPOPMAIIMOHHBIX JaHHBIX AaMIUTUTYJ0-4YaCTOTHBIX
XapaKTepUCTHK, IO pe3yjibTaTaM MCIBITAaHUM, ompeaensercs OuoMexaHW4yecKas CHUCTeMa C
YMEHBIIEHHBIMU BUOpAMAMU U HAWITYUIIMMUA BUOpOTacsIuMu (AeMI(pupyroMu) CBOIICTBaMHU.

3akntouenue. VIHHOBaLMOHHBIE JTA0OPATOPHBIE UCTIBITATENIbHBIE CTEHbI 1aI0T BOZMOKHOCTh
M3y4aTh BHUOpAI[MOHHBIE XapaKTEPUCTUKU TMPAKTUYECKH JIOOOr0 CHOPTUBHOTO WHBEHTApS.
CkopocTHbIe (MOIIHOCTHBIE) XapaKTEPUCTUKU CHAPSJIOB, UCIOIB3YIOLIUX yaphl, ONMPEAEIISIOTCS 110
pacm(poBKe 3aMMCAHHBIX YAApPHBIX CHEKTPOB OTKJIHMKA ((OpM) yIapHBIX HUMITYJIbCOB, BPEMEHU
HapacTaHus yAapHOW BOJIHBI U IOCTHKEHUS MAKCUMAJIbHBIX YCKOPEHUH, TIMKaM YIAPHBIX YCKOPEHUN

B BUOpOYyIapHOU CUCTEME.
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[IpoMBIIIZICHHBIE TEXHOJIOTMM CO3JAHMS WHHOBALIMOHHBIX MAaTEpUAlIOB MW H3JCIHH,
muppoBele ¥ HMHPOPMAIIMOHHBIE TEXHOJOTHH IIOCTOSIHHO pa3BHBAIOTCA. Bmecre ¢ 3TuM
MCCIIEIOBAaHMS B 00JIACTH BUOPALIMOHHOW OMOMEXaHUKU CIIOPTUBHBIX CHAPSIOB OYyAyT MPOJOIIKATh
pa3BUBATHCS U UTPATh BAXKHYIO POJIb B pa3pabOTKe HOBBIX U MHHOBAILIMOHHBIX CIIOPTUBHBIX U3/IEIU,

CIIOCOOHBIX MOCTOSIHHO yay4dmaTtb pe3yjabTaThbl CIIOPTCMCHOB.
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