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buomexannveckue acneKkTbl TEXHHKH IIPbI:)KKAa B BBICOTY
Anamesckuii B.M.!, Epmakos C.C.2, Mapuernko A.A.!

Hayuonanvnwiti mexnuueckuii ynusepcumem «XIIH» !
Xapvkosckas 2ocyoapcmeennas akademust Pu3ULecKoll Kyibmypbi?

AHHOTauuu:

Llens paboTbl 3aknioyaetca B Teope-
TMYECKOM OOOCHOBAHMM OMTUMANbHbLIX
BMOMExXaHNYeCKMX  XapakTepucTuk B
npbbkKax B BbICOTY. Paspabotana mare-
MaTudeckas MoZenb AN onpeaeneHus
BMUSIHAS Ha BbICOTY MpbiKKa: CKOPOCTU
1 yrna BblfieTa LeHTpa mMacc BO Bpems
OTTankMBaHusi, MOSIOXKEHNS LIeHTpa Macc
Tena crnopTcMeHa B chasax OTTarkusa-
HWS 1 Nepexoaa Yepes nnaHky, Curbl co-
NPOTUBIEHNSA BO3AYLUHOW Cpeabl, Bnusi-
HWS1 MOMEHTa MHepumMK Tena. BoiaeneHsi
OCHOBHbI€ TEeXHWYeckme owwmbku cnop-
TCMEHa MpY BbINOMHEHNUN YMPaXKHEHUN.
K 6romexaHu4ecknum xapaktepucTukam,
NOBbILIAKLLUM PE3YNETaTUBHOCTb MPbIXK-
KOB B BbICOTY OTHOCSITCS: CKOPOCTb Bbl-
rneTa UeHTpa Macc crnopTcmeHa (4.2-5.8
METPOB B CEKYHAY), Yron BbiNeTa LeH-
Tpa macc Tena (50-58 rpagycos), BbicO-
Ta BblneTa LeHTpa macc Tena (0.85- 1.15
meTtpa). [lokasaHbl HanpaBneHus Bbl-
6opa HeobXoauMbIX BGUOMEXaHUYECKUX
XapaKTepUCTUK,  KoTopble  crnocobeH
peanu3oBaTb CnopTcMeH. [NpeanoxeHsl
pekoMeHZauum no NoBbILLEHUIO pe3yrib-
TaTUBHOCTY MPbIKKOB B BbICOTY.

KnioueBble cnoga:
buomexaHuyeckuli, mpaekmopusi, nosa,
CMOPMCMEH, NMPbIKOK, 8bicCOMa.

ApaweBcbkun B.M., €pmakoB C.C.,
MapueHko O.0. BiomexaHiuHi acnekTu
TexHiku cTpnbka y Bucorty. Mera po6oTu
nonsrae B TEOPETUYHOMY OOI'PYHTYBaHHI
onTUManbHMX BioMexaHiYHMX xapakTepu-
CTVK B CTpubkax y BucoTy. Po3pobneHa
mMateMatuyHa MOAEnb ANS BU3HAYEHHS
BMNMVMBY Ha BUCOTY CTpubKa: LUBMAKOCTI
i KyTa BWMBOTY LEHTPY Mac nig 4ac
BiALUTOBXYBaHHS, MONOXEHHS LEHTPY Mac
TinacnopTcmeHay has3ax BigLLITOBXYBaHHS
i nepexody 4epes nnaHKy, cunm onopy
MOBITPSIHOI cepeaun, BMMBU  MOMEHTY
iHepuii Tina. BuaineHi ocHOBHi TeXHiYHi no-
MWIIKM CMIOPTCMEHa NpuV BUKOHAHHI BNpas.
[o 6ioMexaHiYHMX XapaKTepucTuK, Lo
NiABULLYIOTb Pe3ynbTaTUBHICTb CTPUBKIB y
BMCOTY BIAHOCATLCA: WBUAKICTb BUILOTY
LleHTpYy Mac crnoptcMmeHa (4.2-5.8 metpa B
ceKyHAy), KyT BUNMbOTY LEHTPY Mac Tina
(50-58 rpagycis), BUcoTa BUMbOTY LEHTPY
mac Tina (0.85- 1.15 metpa). lNokasaHi Ha-
npsMu BUbopy HeobxiaHNX BiomexaHivHnx
XapaKTepuUCTUK, SiKi 3gaTHUIA peanisyBaTu
crnopTcMeH. 3anponoHoBaHi pekomeHaaLii

no I'Ii,EI,BI/ILLl,eHH}O peSyJ'IbTaTI/IBHOCTi
CTPUGKIB y BMCOTY.
biomexaHiyHUl,  mpaekmopis,  osa,

CrnopmcmeH, cmpu60K, sucoma.

Adashevskiy V.M., lermakov S.S.,
Marchenko A.A. Biomechanics aspects
of technique of high jump. The purpose
of work consists in the theoretical ground
of optimum biomechanics descriptions
in high jumps. A mathematical model is
developed for determination of influence
on the height of jump: speed and corner
of flight of centre-of-mass during pushing
away, positions of centre-of-mass body of
sportsman in the phases of pushing away
and transition through a slat, forces of
resistance of air environment, influences
of moment of inertia of body. The basic
technical run-time errors of sportsman
are selected exercises. To biomechanics
descriptions, to the step-up effectiveness
of high jumps belong: speed of flight
of centre-of-mass sportsman (4.2-5.8
meters in a second), corner of flight of
centre-of-mass body (50-58 degrees),
height of flight of centre-of-mass body
(0.85-1.15 meter). Directions of choice
of necessary biomechanics descriptions
which a sportsman can realize are shown.
Offered recommendation on the increase
of effectiveness of high jumps.

biomechanics, trajectory, pose, sportsman,
Jjump, height.

Beenennue.

BaxxHoii cocTaBistomnie NoBbIEHHS YPPEKTHBHOCTH
JBIDKCHUH CIIOPTCMEHA SIBIISICTCS BBHIOOP OMTHUMATIBHBIX
1apaMeTpPOB, KOTOPBIE MPENONPEAEIAIOT YCIEITHOCTD BBI-
MIOJTHEHHS TEXHUYIECKUX AecTBUN. OHO U3 BEAYIIUX MO~
3UIUHA B TaKOM JBM)KEHHU 3aHUMAIOT OMOMEXaHWYECKUe
ACTIEKTHI TEXHUKH ¥ BO3MOXKHOCTH €€ MOJIEJIMPOBAHHS Ha
BCEX 3Talax MOATOTOBKH CIIOPTCMEHA. B cBoro ouepens
MIPOIECC MOAEINPOBAHKA TpeOyeT ydeTa Kak OOIInX 3a-
KOHOMEPHOCTEH MOCTPOCHUS! TEXHUKH JBMKEHHS, TaKk
Y WHIUBHIYaJBHBIX O0coOeHHOCTel cnoprcMeHa. Takoi
MIOAXOJ, BO MHOTOM CHOCOOCTBYET IMOMCKY ONTHUMAIbHBIX
NapaMeTPOB TEXHUKH U €€ PEaTN3aIi1 Ha ONPEIeIIEHHBIX
3Tarnax IMOAr0TOBKH CIIOPTCMEHA

TeopeTnueckoii OCHOBOI HCCIIENOBaHUI O OMOMexa-
HUYECKUX 3aKOHOMEPHOCTSIX CIIOPTUBHBIX IBHXCHUM 5IB-
nsrotes paborst H.A. bepramreiina [3], B.M. JIpsukoBa
[7], B.M. 3ammmopckoro [10], A.H. Jlanytuna [4, 12], G.
Dapena [18], P.A. Eisenman [20]. Heo6xonumocTs nipea-
BapUTEIBHOTO MOCTPOCHUSI MOJENEH M IOCIEIyIOLIEro
BEIOOpa HanboIIee paroHAFHBIX OMOMEXaHUIECKHX T1a-
paMeTpoB ABMXEHUH CIIOPTCMEHA OTMEYAeTCsl B paboTax
Anamesckoro B.M. [1, 2, 28], Epmakosa C.C. [8, 28],
Ywunko B.E. [14] u npyrux.

Baxnoe 3HadeHHEe IpH 3TOM NPHOOPETAET IOHCK
OINITIMAJIBHOTO COYETaHNsI KHHEMaTHIECKUX U TNHAMUYE-
CKUX ITapaMeTpOB MpPbDKKa criopTcMena [15-17] ¢ yaetom
3aKOHOMEPHOM Iepejaul MEXaHUUECKON SHEPTUH OT 3BeE-
Ha K 3BeHy [18-20, 27]. Takoit moxxo/ MO3BOJISAET yCIIem-

© Apawesckuii B.M., Epmakos C.C., MapueHko A.A., 2013
doi: 10.6084/m9.figshare.156374
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HO BJIMATH Ha pE3yJbTar CHOpTHBHOﬁ ACATCIIBHOCTHU TIPpU
BBITMIOJIHEHUH MPbDKKA B BeIcOTy [21, 25, 26]. IIpu stom
PEKOMCHAYETCA HCIOJIB30BaTh MAaTEMAaTUYCCKUE MOICIIN
IBIKeHUH [5-8, 23, 24], XxapakTepUCTUKH 1103 U Iepe-
MelIeHuH crioprcMena [8].

CriopTHBHBIN pe3ysbTar B IPhIKKaX B BEICOTY BO MHO-
TOM ONpEACIACTCA pallMOHAJIbHBIMU 6I/IOMeXaHI/l‘leCKI/IMl/I
XapaKTepUCTUKaMH, KOTOpbIE CIIOCOOEH peaIn30BaTh
CHOPTCMEH, & MMEHHO: CKOPOCTBIO pa3dera, CKOPOCThIO
OTTaAJIKMBaHUs, YITIOM BBIJIETAa LCHTpAa MacC TEja CIIOp-
TCMEHa, TOJIOKEHHEM [EHTpa Macc Tela CIHOPTCMEHa B
(hazax OTTANKMBaHUS U NIEPEX0/ia Yepe3 IUIAHKY.

Bwmecte ¢ Tem, TpeOyIOT YTOUHEHUsI HEKOTOPBIE U3JI0-
JKCHHBIC BBIIIEC MO3UIUN MMPUMEHUTEILHO K IPBIKKaM B
BBICOTY.

Tak Jlazapes 1.B. ormeuaer, 4To onpeneiacHue 0co-
OenHocTel TexHuku (ocoOe-pu-omn Ha ITare CTaHOBIIE-
HHsl CIIOPTUBHOI'O MAacCTEPCTBA, BBISABICHUE CTPYKTYpPBI U
MEXaHU3MOB OTTAJIKWBAaHUS, pa3pabdoOTKa M HCIOJIb30Ba-
HUE B TPCHUPOBKE MOJEJICH IIPBIKKA ABIETCS ONHOHU U3
AKTYyaJIbHBIX npo6neM TEXHUYECKOH MOATOTOBKHU IPBITY-
HOB B BBICOTY ¢ pazbera. Hanbosnbiee BiusiHIE Ha yiTyd-
INEHUE CIIOPTHUBHBLIX PE3YJIBTATOB B IPBIKKAX B BBICOTY
¢ pasbera crioco6om GocOepu-(Iomn OKa3hBaIOT KHHEMA-
THYECKHE (BhICOTA B3JieTa B OC30MOPHOM (a3e mphixkKa,
CKOpOCTh pazdera) U AMHaAMUYeCKue (MMITYJIC OTTaJIKU-
BaHMs [0 BEPTHKAJILHOW COCTABIISIONICH, CpPEeaHss cuila
OTTAJIKUBAHUS 110 BEPTUKAIBHOM COCTABIISIONICH, yCHITUS
B 9KCcTpemyMe) nokazatenu [11, 13].

3abopckuii [ A. cunraet, 4To cpaBHEHHE MOJICIBHBIX
XapaKTCpUCTUK ABUTATCIIBHOTO OITUMYyMa C pE€ajibHO
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BOCIIPOM3BOIUMOM CTPYKTypOH IBFDKCHHUS NPBHITYHA B
OTTAIKUBAHUHY, TIO3BOJIUT BBIIBUTH TAKUE IIEMEHTHI €0
TEXHUYECKOW U CKOPOCTHO-CHJIOBOH ITOATOTOBIEHHOCTH,
KOPPEKIHUs U Pa3BUTHE KOTOPHIX MO3BOJAT eMy c(hopMu-
poOBaTh MHIWBHAYaJIbHO-ONTHUMAIBHYIO TEXHHKY OTTal-
KHBaHU B MPBDKKax [9].

Bmecte ¢ TeM, B IOCTpOEHUN MOAENEH IpbLKKA IS
COBPEMEHHBIX YCJIOBHIM COPEBHOBATEJIBHOU IESTENBHO-
CTH BCE €Il OCTPO OLIYINAeTCss HEOOXOMMMOCTh IIpOBe-
JIEHUS UCCIIEOBaHUH.

HccnenoBanus IpOBOAMIHCE TI0 TOCOIOIKETHOM TeMe
MO0501. «Pa3paboTka HHHOBAITMOHHBIX METOJJOB  METO-
JIOB JMArHOCTHKH BEIYIIMX BHAOB IMOATOTOBICHHOCTH
CIOPTCMEHOB Pa3HOH KBaTH()UKAINH U CTICIIHATHN3ALII
2012-2013rr

ean, 3a7a4n padoThl, MaTEPUAT M METOABI.

Lenv pabomwsr — TeopeTHdeckoe 0OOCHOBaHHE OCHOB-
HBIX PAlMOHAIBHBIX OMOMEXaHWIECKHX XapAKTEPUCTHK B
HPBDKKAX B BHICOTY, @ TAKXKE B COCTABICHIN PEKOMECHAAINI
IO MOBBIIEHHUIO PE3YIBTaTUBHOCTH NPBIKKOB B BBICOTY.

3aoauu pabomei
aHaIM3 CIeNHalbHOM JIUTEpPaTypBbl,

MIOCTPOCHUE MOJIEIH AJIS OTIPEACIICHHS BIMSIHUS Ha BBI-
COTY MPBDKKA CKOPOCTH U yIVIa BBUIETA LIEHTPA Macc BO
BpeMs OTTaJKWBAaHMSA, MOJOKEHHSI IIEHTpa Macc Tela
cropTcMeHa B (pa3ax OTTAJIKMBAHUS U MEpexXoa 4epes3
IUTAHKY, CHJIBI COIIPOTUBIICHUS BO3LYIITHON CPEbl, BIIU-
STHUSI MOMEHTA MHEPIIUH TEa,

COCTaBJICHHE PEKOMEHJAINN M0 COBEPLIEHCTBOBAHHIO
PE3yNBTaToOB B MPBDKKAX B BEICOTY criocobom «hocbde-
pu — Qromy.

Ipeomemom uccnedosanus ObITH OMOMEXaHHIECKUE
XapAaKTEPUCTUKH CIIOPTCMEHA, KOTOPbHIE CIOCOOCTBYIOT
MOBBILICHHUIO PE3YIBTATUBHOCTH NMPBLKKOB B BBICOTY.

Obvexm ucciedo8anus — CHOPTCMEHBI BRICOKOH KBa-
M(UKaIU — IPBITYHBI B BBICOTY.

B pewenuu 3aa4 MCosp30Bajcs CeqUalbHbII Ipo-
rpammHbIi koMiuteke «KJIVM», pa3paboTanHbIif Ha Ka-
thenpe Teoperndeckoit MexaHuku HTY «XTIN».

Pe3yabTaThl Hcc/le10BaHNA.

CriopTUBHBIN pe3ybTaT B IPBDKKAX B BBICOTY OIpesie-
JSIETCSl B OCHOBHOM DAIlOHAJIBHBIMU OHMOMEXaHHIECKHU-
MH XapaKTepHCTHKaMH, KOTOPBIE CIIOCOOEH Peann30BaTh
CIIOPTCMEH, a IMEHHO: CKOPOCTBIO pa3bera, a, clienoBa-
TEJIHO, CKOPOCTBIO M YITIOM BBUIETA LIEHTPA Macc Tela
CIOPTCMEHA, MOJOKCHNEM IIEHTPa Macc Tela CIopTcMe-
Ha B (ha3ax OTTAJIKUBAHUS U IIEpEXoa dyepes mianky. [1o-
3TOMY OYEBHIHA HEOOXOIMMOCTH NMPOBEACHUS TEOPETH-
YECKHX W MIPAKTHUECKUX MCCIIENOBAHUN ISl peallu3anu
BCEX IMEPEYNCICHHBIX BBIIIE OMOMEXaHWIECKHUX Hapame-
TPOB C IIEJTBIO TONyYEHUs] MAaKCHMAJIbHOTO PE3yNIbTara B
MPBDKKAX B BEICOTY CITOCOO0M «(pocOepu-¢iom.

IIpu 3TOM cremyeT HCXOANUTH U3 CIACIYIOMHNX MPearo-
CBUIOK. BrICOTa ITpBIKKa ONpesiesatoTes B OCHOBHOM OHO-
MEXaHHYECKUMHU XapaKTEPUCTUKAMHU, KOTOPBIE CIIOCOOCH
peann30BaTh CHOPTCMEH, & IMEHHO:

* CKOPOCTBIO pa3oera,
* CKOpOCTBIO BBUIETA IEHTPA Macc BO BPEMs OTTaJIKHUBa-
HUS,
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* YIIIOM BBUIETA LIEHTPA MAacC CIIOPTCMEHA BO BPEMSI OT-
TaJIKUBaHM,

* TIOJIOXKEHHEM IIEHTpa Macc Teja CIIOPTCMEHa B (hazax
OTTAJIKUBAHUS U TIEPEXOAA Uepe3 TUIAHKY.

CKOpOCTb 1 yros BBUIETA IIEHTPa MACC CIIOPTCMEHA
BO BpeMsI OTTAIIKHBAHHSA SIBJISIOTCSI OCHOBHBIMH OHOMEXa-
HUYECKUMH XapaKTEPUCTUKAMH B IPBDKKAX B BBICOTY.

CKkopoCTb BBUIETA IIEHTPa MAacc CHOPTCMEHA BO BPEMS
OTTANIKUBAHUS SIBIAETCA PE3YIBTUPYIOUIEH CKOPOCTHIO
BEPTUKAIbHON U TOPU30HTAIIBHON COCTABIISIOIIMMHU CKO-
POCTH OTTAIKUBAHUS COPTCMEHA.

Y MyX4MH — MacTepoB BBICOKOTO Kiacca TOpHU30H-
TaJbHAsI CKOPOCTH pa3dera 6.5 — 8 m/c, a pe3ynbTHpYIO-
11asi CKOPOCTh BBUIETA IIEHTPa Macc CIIOPTCMEHA BO Bpe-
Ms OTTaJKuBaHus 4.5-5.4 m/c.

Beicota meHTpa Macc Tenma HpW OTTAJIKMBAaHWHU 3a-
BHCHT OT aHTPOIIOMETPHUYECKHX MapaMeTPoOB U crocoda
npepKKa. [Ipyu nepexoze depes mIaHKy LEHTP Macc Tela
B 3aBHCHMOCTH OT CI0c00a MPBDKKa MOXKET OBITH BBIIIE
IUTaHKH (TIEPEeKUIHOMN) MM HIDKE crocoboMm «hocbepu-
Gom».

VYron BeUIETa LEHTPA MACC CIIOPTCMEHA BO BPEMS OT-
TaJIKWBaHMS BEIOMpPACTCS KaK Hanbouiee paroHaIbHbINA B
npenenax 56 — 58 rpagycoB K TOPH3OHTY C YUETOM CHIIBI
COINPOTHUBIICHNUS BO3IyXa.

[Ipn pannoHanbHOM COYETaHMH 3THX OHOMEXaHH-
YECKHX [apaMeTPOB pE3yNbTaT IPBDKKOB CHOCOOOM
«pocbepu-pron» 2.2 — 2.4m.

PaccMoTpum, HCIIONB3ys pacdeTHYIO CXEMY, BIMSHUCE
Ha CKOPOCTh OTTAJIKMBAaHMS, a, CJIEI0BATENBHO, CKOPOCTh
BBUJIETA LIEHTPAa MAacC Tela CIIOPTCMEHA, BEPTHKAIBHOH,
TOPU30HTAIIBHOM COCTaBISIOIINX CKOPOCTH U YIIa BbLIE-
Ta IEHTpa Macc Tela cropTcMena (puc. 1).

V=V =7, 47,

3neck V, HadanbHast CKOPOCTh OTTANKMBAHHS (BBLIE-
Ta) IIEHTPa Macc TeJa CIOPTCMEHa,

V=V, — ropusoHTanbHas CKOPOCTh pa3bera Tena (ro-
PHU30HTAIbHAs COCTABIIAIOIIA),

VB=V, — BepTHKaJbHas COCTABIAIOIIAS CKOPOCTH OT-
TaJIKWBaHMUS,

h., — BBICOTa IIEHTpa Macc TeNla MpH OTTAIKHBAHUH,

0,;=0, — YTOJI BBUIETA IIEHTPA MAacC CHOPTCMEHA BO
BPEMSI OTTaJIKUBaHUS

B mpoeknusx Ha ocH AEKapTOBBIN aOCOTIOTHOH cH-

CTEMBI KOOPIMHAT 3TO PaBEHCTBO UMEET BH:

Vo =Vps V= Vg VTVC0805 Y =V sina.

Bripaxkenre abcomOTHON Ha9aIbHOM CKOPOCTH BIJIETA

Vo = A/Vox TVoy

G — cuna TspKecTH, Mc — MOMEHT CUJI COTTPOTHUBIICHUS
BO3/IyINHOM cpenbl, h. — Tekymas BbICOTa LEHTpa Macc
Tena, Rc — cuia conpoTuBIeHNS BO3LYIIHON CPEIbI.

Cuna a’poIMHAMHYECKOTO CONPOTHBICHUS Rc s
TeJN, NBUXKYIIMXCA B BO3IYIIHOH cpeje MIOTHOCTBIO P,

paBHA BEKTOPHOM CyMM€ R =R + R NOXBEMHOMN CHIIBI —
R =0.5c, psV?u cune no6osoro conporusnenus R =0.5¢_
psV2. Tlpu moxcuére >TUX cuii Ge3pasmepHbie Kodhdu-
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IIUCHTHI IOOOBOTO COTIPOTHUBIICHUS (cn u cT) OTIPENEIISIOT
9KCTIEPUMEHTAIBFHO B 3aBUCHMOCTH OT (JOPMBI TEJIa U €TO
opueHTaIuu B cpene. Benmuuna S (Munens) onpenenser-
Cs1 3HaYEHUEM ITPOEKIINH IUTOIAH TTOTIEPEIHOTO CEUECHHS
TeJla Ha MIOCKOCTh HNEPIEHANKYISIPHYIO OCH JIBIDKCHHS,
V — abcomoTHAsE CKOPOCTH Tea.

W3BeCTHO, YTO TUIOTHOCTH BO3myxa — p = 1,3 ke/ad’.
Heo6xoauMo OTMETHTH, YTO TEJIO, B IIOJETE MMEET 00-
LM ciydaid JBUKEHMs. YIVIbl IIOBOPOTOB TE€Na B aHa-
TOMHYECKHUX IUIOCKOCTSIX M3MEHSIOTCSI M IPH 3TOM, CO-
OTBETCTBEHHO, M3MEHseTcs BemuunHa S. Ompenenenue
MIEpEeMEHHBIX 3HaueHWH MuAens S u xkoddduiuenrta io-
GOBOTO COMPOTHBIEHHS ¢_TPEOYIOT OCHOBATEIBHBIX JIO-
MOJIHUTENBHBIX HCCIEJOBAaHNH, MMO3TOMY TPH PEUICHUH
JIAHHOM 3a/lauy IPUMEM UX YCpEeIHEHHBIC 3HAUECHUS.

Takxe BO3MOXKHO ONPENEIUTHh M CPEAHHE 3HAYCHUS
Ko umuenta (k), crosmiero npu V2 — abCoOMOTHO# CKO-
pocTr nonéTa Tena B MPBDKKE.

be3 yuéra nonbEMHOM CHIIb, BEIMYMHA KOTOPOH OYEHb
MaJa, IIoJlyduM CpeIHHe 3HaYeHHS KA HUIIHEHTA.

k=0.5¢c_ps k=0-1 ke/m.

Torna, R =R =kV>.

Bynem cuntars, 94TO TENO CIOPTCMEHA B (hase monera
JIBUIKETCS B OTHOM M3 aHATOMHUYECKUX IUIOCKOCTEH. B Ha-
IIEM CITy9ae 3TO CarnTTaIbHAs INIOCKOCTB.

CocTaBuM ypaBHEHUS TUHAMHUKH IIIOCKOAPAIIICIh-
HOTO JIBIDKCHUSI B TIPOSKIMSIX HA OCH KOOPIUHAT
B

mi, =P i, =B =M.

3neck m — mMacca Tena, X_,Y, - COOTBETCTBYIOT IIPOCK-

LISIM YCKOPEHNS LEHTpa Mace, b, P; - IPOSKIUU PaBHO-
JIEACTBYIOINEN BHEHNIHMXCUII JEMCTBYIOMIMX Ha TeNo, J.
— MOMEHT HMHEPIIMM OTHOCHUTEIBHO (PPOHTAIBHON OCH,

( - COOTBETCTBYET YINIOBOMY YCKOPEHHIO MPH MOBOPOTE

Telaa BOKPYr (POHTAIBbHOM ocH, M- cyMMapHbIi Mo-
MEHT BHEIIHUX CUJ CONPOTHUBIICHUS CPEbl OTHOCUTEIb-
HO ()pOHTAIILHOM OCH.

[Ipu nBUXKEHUH B IJIOCKOCTU XAy, CUCTEMY ypaBHe-
HUI MOXKHO 3amMcaTh Tak:

mj}:_G_RCY Jz(‘p=_Mc

mx =—R

2

mx

—kv* cosa; mi =-mg—kv’sina; J.$=—k¢

cosa=’/; sinoc=)/; y= Vv =y 4
v v =T

0 — YTOJI MEXIy TEKYIIMMH MPOCKIUSIMH CKOPOCTH
[IEHTPa MacC Tella U BEKTOPOM CKOPOCTH.

Pemenne 3Toii 3a1a4um TpeOyeT MHTETPUPOBAHUS A (D-
(hepeHINATBHBIX YPAaBHEHUH ABHKCHHUS.

PaccMoTpuM BiAMSHHE CKOPOCTH M yIJia BBUIETA ICH-
Tpa Macc Tejla CIIOPTCMEHA, MOJOKCHMS LEHTpa Macc
TeJa CopTcMeHa B (ha3ax OTTaJIKWBaHUS, MOMEHTA HHEP-
IIMM OTHOCHUTEIBHO ()POHTAIBHON OCH C Y4ETOM CHII CO-
MIPOTHUBJICHNUS BO3TYIIHON CPEIBI.

Pesynbrarel pacueToB Ha MaTeMaTHYECKHX MOJAECIAX
W TIONyYeHHbIE IpaUIecKue XapaKTEPUCTHKU IOKa3bl-
BAIOT:

* pa3IMYHBIC 3HAUYCHHS MOMEHTOB HWHEPLHUH TEJIa OTHO-
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CUTETFHO (PPOHTAIBHON OCH BO BpeMs IOJIETa H3Me-
HSIOT 3Ha4Y€HHE YIJIOBOW CKOPOCTH, a, CIEAOBATEIBHHO,
W M3MEHSIOT 3Ha4deHus ducen oboporoB N, 4TO mpH
panMoHAIBHBIX 033X MOXET CHOCOOCTBOBaTh Oosee
OBICTPBIM BpAIIEHUSAM BOKPYT (PPOHTAIBHON OCH IpH
nepexofax 4epes MIaHKy,
JUIsl pealbHBIX CKOPOCTEH MOJETa Tena CHOPTCMEHA,
CHJIa CONPOTHUBIICHUS CPEABI AT PA3IMIHBIX MHUJIEICH
OKa3bIBAaeT MAJIOE BIMSHUE HA N3MEHEHHE PE3YIIbTaTa.
JUISL JTOCTIDKGHHS BBICOKHX DPE3YJIBTaTOB HEOOXOANMO
YBEINYMBATH TOPU3OHTAIBHYIO CKOPOCTh pa3oera u, Kak
CJI/ICTBHE, HAYAJIBbHYIO0 CKOPOCTb BBIJIETA, YIOJ BBIIETA
LIEHTpa Macc Tela, BBICOTY LIEHTPa MacC TeJla BO BPEMs
OTTAJIKMBAHUSI IIPH MX PALIMOHAIBHOM COYETAHHU.
[Tomy4eHHble pacueTHbIE OHMOMEXaHHMYECKHE Xapak-
TEPUCTUKU TPBDKKA B BBICOTY SBISIFOTCS MOJEIBHBIMHU
1 B NMPAKTUYECKON AEATEIFHOCTH OyIyT HECKOJIBKO OT-
JIMYaThCSI.

B uccnenoanmsax Jlazapesa W.B. ObUmH BBISBIEHBI
OCHOBHBIE TI0Ka3aTeIH, OKa3bIBAIOIINE HANOOIbIIEE BIIU-
SHUE Ha YITy4IICHHE CIOPTUBHBIX PE3YJIbTAaTOB B NPBIK-
Kax B BBICOTY ¢ pa3bera crocobom ¢ocoepu-dmom [11]:
A) XMHEMaTHYECKHE TTOKa3aTeln:

* BBICOTA B3JeTa B Oe3omopHOU (asze mpepkka 0,74

-0,98m;
* ckopocTh pa3bera 0,55m/c;

b) nuHamMuueckue moka3areny:

HMITYJIbC OTTAJIKMBAHMS 10 BEPTUKAIBHOH COCTaB-

jsromet 0,67 —0,73;

CpenHss cuiia OTTAJIKMBAaHHA MO BEPTHKAIBHON CO-

crasstroniei 0,70 — 0,85;

ycunus B dkcTpemyme 0,62 — 0,84.
Taxoke OBUIH YCTaHOBJIEHO, 9TO 0COOEHHOCTH (hopMHu-
pOBaHUS BHYTPUUHIUBHIYAJIBHON CTPYKTYPBI TEXHUKH
KBaTM(UIMPOBAHHBIX MPBITYHOB IO MEPE POCTa CIIOp-
THUBHOTO pE3YNIbTaTa XapaKTEPU3YIOTCs IeJIeHANpaBIcH-
HBIM M3MEHEHHEM II0Ka3aTeNell CKopoCTH pas3dera, yria
MTOCTAaHOBKM HOTH Ha OTTAJIKUBAHHUE, ITyTH BEPTHUKAIb-
HOTO TIepeMeIIeH s 00IIero meHTpa Macce (0.11.M.) Tela B
OTTAIKUBAHUM, yIJIa BbUIETA O.II.M. Tena. [Ipu BemomnHe-
HUH OTTAJIKMBaHMS CIIEAYET aKIIEHTUPOBAaTh BHIMaHNE Ha
XapakTepe MOCTaHOBKU HOTH HA OIOPY C TIOCIIEIYOIINM,
a HE OJHOBPEMEHHBIM, YCKOPCHHEM MaXOBBIX 3BEHBCB.
ITocTaHOBKa HOTH Ha OTTAJIKMBAaHHE JIOJKHA BBITTOIHSITh-
Csl aKTHBHBIM OCTOBBIM IBIDKEHHEM OT Oezpa. IIpwiryH
JOJDKEH BBITIOJHATH MIOCTAHOBKY HOTH C MOJHOW CTOIIBI,
IIPY 3TOM CTOIIa AOJDKHA PACTIONaraThCst BIOIb IMHUH MO~
ciexHero mara pasoera [11, 22].

B pab6ote 3a6opckoro [ A. ycTaHOBIEHO, U4TO COMIKeE-
HHUE peallbHbIX XapaKTEPHCTHK ABWXEHHUS B OTTAJKHBA-
HHUH C TEOPETHUECKH ONTUMATIBHBIMHU 3HAYECHUSIMU JOCTH-
raeTcsl 4Yepe3 yBEIWIECHHE YIla CKIOHEHHUS LIEHTPA Macc
HaJl OTIOPOH NPH BXOJE B OTTAIKHUBAHUE B yCIOBHSX MO-
CTOSIHCTBa CKOpOCTH pas0era. [Ipu 3TOM 107151 TOPMO3HBIX
JICHCTBUI CHOPTCMEHOB B OTTAJIKHMBAHUU YMEHBIIAETCS,
a YCKOpEHHbIE MaXOBBIE ABHXKECHHS 3BEHBEB TEJa HEIO-
CPEICTBEHHO B (ha3e OTTAIKMBAHHS aKTUBU3UPYETCS 3a
CUET IEepeHoCca A0 3TUX JBIKCHUH 13 (a3bl aMOpTH3a-
ouH B (paszy orrankuBanus [9].
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Puc. 5. Ipaguueckue xapaxmepucmuku mpaekmopuu yeHmpa macc
OJZ}Z A3TUYHbIX 3Haqenm7 8blCombl Yyermpa macc mena 60 epemst ommdajiKueaHuA
p p P
BBIB()}II)I K 6I/IOMGX3HI/I‘ICCKI/IM XapaKTCpUCTUKAM, IMOBBLIIIAIO-

AHaJU3 CIIENMAIBHON JINTEPATYPBI TTOKA3aJL, YTO JUIs 00e-  LIUM Pe3yIbTaTHBHOCTH IIPBDKKOB B BBICOTY OTHOCSTCS
CIIEYCHHs BBICOKOTO pe3ylibTara B IPbDKKaxX B BHICOTY He00- ~ TAKUC HX JAHANa30HBL:
XOIIIMO YUHTBIBATh PsiJi MHOTOCBSI3HBIX (PaKTOpOB, KOTOphle ~ * CKOPOCTb BBUICTA LICHTPA Macc cropreMena — 4.2-5.8 m/c,
00eceurBalOT MAaKCHMAJIBHYIO BBICOTY MOJIETA TeJa. * Yroia BblIeTa LeHTpa Macc rena — 50° -587,

B OCHOBHOM CIIOPTHBHBIIl pe3y/IbTar B NpbbKkax B ° BPICOTA BBUIETA LICHTPA Macc Tesa — 0.85- 1.15m.
BBICOTY OHPEIENAIOTCS OMOMEXAHMYECKHMMH XapPaKTEepH- YCTaHOBIIEHO, 4TO /ISl IOCTHIKEHHS BBICOKUX PE3yiTb-
CTHKAMH, KOTOPBIE CIIOCOOCH Pealn3oBaTh CIOPTCMEH, a  o1o0P HEOGXOIMMO yBEIIHBATE TOPHIOHTAILHYIO CKO-

. POCTH pa36era " Kak CJIICACTBUC HAYaJIbHYIO CKOPOCTbH
HUMCHHO: CKOPOCTHIO pa366ra, CKOPOCTBIO M YITIOM BbIJIC-
o BBIJICTA, YI'OJI BBUIETA LICHTPA MacC TEJla, BBICOTY LICHTPaA
Ta HEHTpa MacC Tejia CIIOPTCMEHA, BLICOTOMU OTTAJIKUBaA-

Macc Te€jlIa BO BpPEMS OTTAJIKHUBAHUA MNIPU UX palfiOHAJIb-
HUEC LCHTPA MacC TCjia CIOPTCMEHA. HOM COUETAHI.
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