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HABYAHHS 1 YIOCKOHAJIEHHS YIAPHUX PYXIB
Y ®I3UMYHOMY BUXOBAHHI I CITOPTI
Hocko M.O., Brnacenko C.O., Ocaguuii O.B.
YepHirichkHii aepskaBHHit negaroriynuit ynisepcurer iMeni T.I 1LIeBuenka

VYenixu cy4acHOro CIiopTy OCOOIHBO BUCTYIH Ha OCTaHHIX OnmiMmifchKux
Typax y Cinsei Hajanu creuianictaM BEJIMKI MaTepiau 114 aHali3y i OCMUCIEHHS
MaibyTHiX MepPCHeKTHB PO3BUTKY CIIOPTY B HaLlil KpaiHi.

bararo criewianicTiB cbOro/Hi NpaIoOTh Hajl MOLUIYKOM HOBHX paHiul He
BHKOPHCTOBAHHX Pe3€PBIB I JOCATHEHHA BUCOKHX PE3YJILTATIB.

Benukuii pe3eps [Uls NOKpalleHHs e)eKTHBHOCTI MTIArOTOBKH CIIOPTCMEHIB
Mae GiomexaHika (i3HYHHX BIIPaB, y AKOI Ha 030POEHHI CaMi CyyacHi TeXHOJIOTiI 1o
MiArOTOBLI CIIOPTCMEHIB BHCOKOTO PiBHA.

ITinroToBKa CIIOpPTCMEHa Lie CKIalHMI i GaraTrorpaHHHii Npouec, B AKOMY
peanisyloTbcs pisHi QYHKLII opraHisMy moauHH. 3 ToukH 30py GioMexaHiku Tpeba
1€ pa3 MOBEPHYTHCh 10 TEXHIYHOI MiArOTOBKH B CHCTEMI Cy4aCHOIO TPEHYBaHHS.
Ha wHawr moran, posb, Aka iif BigBoaMnack paHiul Hi B sKii Mipi He BimmoBizae
peaJtisiM, NPOsBY 3aKOHIB PyXiB i pyXoBOT aKTHBHOCTI JIOMHH B CTIOpTi. BUKOHYeTbCs
po3pobka HOBHX PYXOBHX IPOrpaM.

IMonanpiie yCK/IaHEHHs PyXOBHX NPOrpaM Y PisHOMaHITHHX BHIAX CIOPTY
(renic, Boneiidon, dyr6on TowIO) i BUMOra 10 CTabLILHOCTI TeXHIKH CIOPTCMEHIB
BHKJIMKAJIM HEOOXiAHICTh Oinbll ITMOOKOr0 BHBYEHHSA aHANI30BaHUX PYXiB, IO,
HacamIiepes, o’ f3aHe 3 IOC/iUKEHHAM MEXaHi3MiB KepyBaHHA yIapHHMH pyXaMH.
IIpu ubOMy ULTICHI yapHi pyXH HeoOXiZHO MOAUIMTH Ha yacTuHi (pasu), To6TO
3pobHTH CBOEpiaHE AH(ePEHLIIOBAHHA PyXiB, MOTIM nocmn,xyna-m KOXHY a3y,
BHAB/IATH 3aKOHOMIPHOCTI (JOPMYBaHHA KOKHOI i3 HMX i MOTIM 3’CyBaTH 3aKOHH
00’€IHaHHA UHX (a3 B ONTHMaNbHUI LiNUH ynapHUH pyX, TOOTO 3poOHTH
iHTerpyBaHHs PyXiB, 10 3a0e3MeuyoTh HaliiiHe 10CATHEHHA 0CTaBIeHOT UL yaapy.

BuBueHHA yCiX BHIIB KepyBaHHS yNapHUMH HifAMH i CKIaJac OCHOBY
GiomexaHiki yJapHHX pyXiB, IO 103BOJAE 3MIHCHIOBATH MPOCTI i OUIbLI CKIAAHI
OioMexaHi4HI PO3PaxyHKH, 0B’ A3aHi 3 BAPILICHHAM DiBHAHb GioMexaHiku i
OOYHMCIIEHHAM KUTbKICHHX KPHTEPIiB KepyBaHHSA yIapHUMH PyXamH.

CyuyacHi L0CHIDKEHHS [0Ka3QIH, IO BCi YAApHI | TOUHICTHO-UUIBOBI PyXu
BHKOHYIOTbCS NPH TaK 3BaHiii TBepaiii oropi. Lie nonoxeHns Mae Ge3nocepenHe
BiIHOLIEHHA | 10 BoneiGony. BoHo nyxe BaunBe WA eEKTHBHOrO BUKOHAHHS
TEXHIYHHX NPHITOMIB | rpa€ BeJIHKy poJib Y 3arasibHii cTpaTerii mobynosH it perynsuii
pyxis BoneiiGosnicra [1].
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I1in GiomexaniuHOIO OMOPOIO AKOrOCH By3/la BAPTO PO3YMiTH UiMICHICTH i
HEPYXOMICTh 1aHOTO By371a o0 iHWMX. 3 nmornAny GiomexaHiku oropa ABise co6o0
4acTKOBHIT a00 MOBHMIT BHHATOK BHYTPIiIUHIX CTyNeHiB cBOOOIH OKPEMHX JIAHOK
GioMexaHIYHOTO JIaHLIOra aHoro By3na [2].

¥V BoneiiGoni Bei pyxu BoneiiGonicta npH B3aeMoxi 3 M’AueM HOCATh abo
yaapuuii, a6o amopru3auiiiHo-To4HicHuil xapaktep. [Io ynapHHX pyXiB,
3apaxoBYIOTLCS PYXH, SKi 3aCTOCOBYIOThCSA NIPH BHKOHAHHI BCiX 3ac00iB nonayi M’aua,
HanaJAlo4MX y/apis, NpHHOMIB i mepenad 3uu3y i GMOKyBaHHA. AMOpTH3aUifiHO-
TOYHICHI PYXH XapakTepHi /Ui MpHioMiB i nepexad M’sya 3BepXy i nMoB’A3aHi 3
aMOPTH3ALIEI0 YAapy if TOYHOTO HANpaBIeHHA M’44a B LiNb.

Onniclo 3 OCHOBHHX 3ala4 yIapHHX PyXiB y BoJeii00i € CTBOPEHHS
BH3HAYEHO! MIBHIKOCTI NOMBOTY M'Ada. Sk Oyno BHACHEHO, IyMKa Mpo Te, IO
IBHAKICTH NOJNLOTY M’A4a IMiC/A yAapy 3ajeXHTh TUIbKH Bill NepeaHayanbHol
WBHAKOCTI Gionanky, ska 6’€, IoMIIKOBa. B yrapHHX pyxax npH criByaapi M’ad i
JIOJIOHHA TOBEPXHA, WO BAApAe, AeGOPMYIOThCA, NPHYOMY MPOTATOM LBOTO Yacy
JIaHKa, 110 6°€ M’ nepeMillacThes B POCTOpi Ha BiANOBiAHY BLACTaHb. ToMy naHHH
TPOLIEC BAPTO PO3IIAJATH AK CBOEPIHHI MPYKHHHOIIACTHYHHIA criiBynap. [TpH oMy
Ha WBHIKICTS BHILOTY M’ f4a iCTOTHHIT BILTHB pOOUTH CyrI00Ha JKOPCTKICTH poOOUHX
JaHOK KiHUiBOK. OCKUIBKH JKOPCTKICTB BO/EHOONBHOTO M'A4a NOCTiiiHa, TO 3MiHa
MiC/syAapHOT IBHIIKOCTI 31IHCHIOETHCS 32 PAXYHOK PEryIoBaHHA XOPCTKOCTI YIapHHX
JIaHOK KiHeMaTH4Horo jaHwora [1].

Po3riaaloun 1e nonokeHHs CTOCOBHO HaNaJalyoro ynapy HeobXimHo
BiI3HAYHTH, 10 BEJIMKA JKOPCTKICTh KIHEMAaTHYHHX JIAHOK CIIPHAE MEHILI i aMIuTiTy i
nepeMillieHb YHH3 Y MOMEHT YIapHOTO iMITy/IbCy. 3HHKYETBCA KYT MOBOPOTY PYKH,
10 cripysie 30UIbIICHHIO TOUHOCTI HAMPAMKY TPAEKTOPIl MONBLOTY M’A4a.

JUIst 10CATHEHHS TOYHOCTI YIAPHIX PyXiB HEOOXiNHA BeHKA XKOPCTKICTb Y
cymo6ax 6’10407 pyku. Lie XapakTepHO JUis TOYHO CIPAMOBAHIX HAMaAalo4HX yaapiB
i wianyBanbHIX noaad. Ha nepemitueHns JaHOK Yy MOMEHT CHiBylapy 3aTpadyaeThes
BH3HAYHA eHEepris: YuM OibUINil KOHTAKT JIAHOK, WO CIiBy1apAIOTHCS, THM OimbLi
srpatu eneprii (Am). KinbkicHuii BuMip BTpar eHeprii BupaxkaeTbcs $HOpMyYIo0
koediuienta sinnosnenns (KB):

K=(U-UI(V-V), (1)

neu, — nepeuynapua LUBH,HK!CTB PYKH, U,— MepelyapHa WBHAKICTb M’14a,
V i V o’ aHEUIOl‘l‘[Hl I‘IlCﬂﬁ)ﬂale LUBHH!\OCTI

Jns KiNbKiCHOT OLIHKH €HEpreTHKH ynapis BIHKOPHCTOBYIOThCH Koe([llulcl-n
BTpar enepm SK BIAHOLIEHHSA 33[}’6}13}{0[ KIHETHYHOT EHCPI‘II o HaBaJIbHOT uepes
xoediuient BinHosnenns. [IpH bOMY, AKIIO NepeaylapHa WBHAKICTs M’Aua u,=0,
MOXHA BCTaHOBHTH, O 1- k? € MOKA3HHKOM KiHETHUHOI eHeprii, BHTPaYeHOT MpH
yaapi. 3sigcu umnsae: uuM ume KB, THM MeHme po3ciloBaHHA eHeprii B
criByaapHii cucteMi, 1o i HeoOXiAHE /U1 MOBiOMIIEHHS BEJTHKOT LIBHAKOCTI BIJILOTY
M’slua IpH HanajalouoMy ynapi (3, 4, 5, 6, 7).

J1nst BHSBJICHHS €KCTPEMATLHHX MOMEHTIB YIAPHOTO PYXy Ma€ 3HaueHHA i
koediuieHT nepenayi eneprii Big 6’rouoi pyku, 10 (y) M’s4a . IcTOTHA 3anexHICT
KkoedillienTa nepenayl eneprii Bi MokasHika KiHeTHYHOT eHeprii, BUTpaueHOi B
pesynsTari yaapy:

T=(A AL (AGTAL), 2

neA— KiHETHYHA C}ICPF]S{ PYKH it M’sya 10 i nicns ynapy.

SIkwo ans UEHTpAJBHOrO ynapy K=1 abconoTHO NpYyXKHHX Tin i3
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30cepe/keHMHu Macamu m1 i m2 (3 ypaxysanusam, wo K=1, a) V,=0, to:

y=(1-K)%e(m,-m,)/(m +m.). (3)

3Bincu BMnJ'lMBae wo koet‘blmem‘ nepejayi eHeprii Bilt pyKkH 10 M’sua Gyzxe
3pOCTaTH 3i 30UMbLICHHAM eHeprii, WO 3aTpayaeThCs B yAapi KIHETHYHOI eHeprii.

IHILIMMH CJI0BaMH, GiMbII XopCcTKa ylapHa KiHeMaTHYHa CHCTEMA KOHLEHTPOBAHa i

MOBHIlUE Mepesac MeXaHiuHy euepruo BIAPEHOMY M’A4Y.

BoaHoyac npuifoM M’sfya 3 nofadi, KOJH BiH JIETHTH IIBHIKO, XKOPCTKA
cHCTeMa KiHEeMATHYHOTO JIaHLIora 301IblIye Nnepeady eHeprii Bil NMOBEPXHi PyKH,
L0 PHUiiMAE, TOII M4, 110 BOJIO/lI€ BETMKHM 3aMacoM KiHeTHYHOT eHeprii BHac1a0K
CIiBY#apy 3 ’KOPCTKOK CHCTEMOIO KiHEMaTHUHHX JIAHLIOTIB, ONEPXKUTh HebaaHy B
JIaHOMY BHIIa/IKy BUCOKY WIBHIKICTb, Y PE3YJIBTATi 4Oro MOXE TOPKHYTHCS NEPEKPHTTS
3aj1y ab0 MONETITH Ha CTOPOHY CyNepHHKa. SIKILO X WBHAKICTb MONBOTY GJIH3bKa 10
HyJI4, TO IOUUTLHO MPH NMPHIHOMI M’sua 3611bIKTH KoediuieHT nepenadi exeprii (y)
Bill CYMiHOBaHMX Nepearliy M’ sy, wo Gyae cnpuaTH 30UIbLICHHIO WBKIKOCTI Horo
BiZICKOKY.

OcobuBe 3HaYeHHs B 000POHHHX AisAx BosieiibonicTa npu npuitoMi M’suis,
1[0 JIETATD 13 BEJIKOIO LUBHAKICTIO, M€ CHJIa aMOPTH3ALLi CHIIH yAapy, TOOTO raciuHs
IUBHAKOCTI M’54a, 3HIKEHHA HOTo KiHeTHYHOI eHepril LIAXoM nepe/ayi NoBepXoHb
NEPEeAIIiY, WO CHiByYIapsAIOThCA. AMOPTH3ALIA B JaHOMY BHIAKY 3IiHCHIOETHCH,
no-nepiue, B pe3y/IbTaTl 3MEHIUCHHSA CYIIOGHOI )OPCTKOCTI, MO-ApPYyre, YHACHi 10K
CIIBHOTO MepeMillleHHs NOBEPXOHb, IO CHiBYAApAOThCA, YOiK, NPOTHIEKHHI
HanpAMKY Mo/boTy M’sva [1].

CrietjanicTs MiAKpecIOITh, IO B JaHH) Yac MOTpeOyrOThCA METOAUYHI
PO3poOKH TEXHIKH IPH Ul COPTCMEHIB pi3Horo Biky. Tak O. A3apeHko [8] Bkasye
Ha HeoOXi/IHICTh BECTH 3aHATTA CTOCOBHO Pi3HHMX BikOBHX rpym. Ha #ioro mymky, s
cnabka JaHOK B METOMHLI HaBuaHHsA. BoxHouac, aHani3 mkepes H03BOJIAE 3pOOHTH
BHCHOBOK, 10 B J@HHMi Yac HeMa J0CTAaTHbO HayKOBO-OOIPYHTOBAaHHX HaHHX NpPO
GiomexaHiuHi 0COONIHBOCTI TEXHIKH IOHHX CMOPTCMEHIB i, 30KpeMa, Npo TexXHika
YIAPHHX PyXiB.
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