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BHKOPHCTOBYBAJIHCH cXeMH AsibTeHOypTepa. KpiM 1b0ro, BUKOPHCTOBYBABCS TakHii
npHiioM: J0CHIIKYBAHOMY MPOMOHYBANH MaKCHMaNbHO CKOPOTHTH M’A3 3a
BMKOHAHHAM TaKOro pyXy, B AKOMY BiH Oepe ydacThb sk «BefyuHii». B 1eHTpi Hboro
po3mileHa pyxosa Touxa [7].

IMopsn 3 BHIIECKA3aHOI0 METOJIHKOIO BH3HAYEHHA PYXOBOI TOUKH
BHKOPHCTOBYBABCS MpHJIaJ eNeKTPONyHKTYpH «Pedmekc-301», skuit naB Ham
MOKJIHMBICTb, BH3HAYATH MiCLIE3HAXOMKEHHS TOYOK aKYNMyHKTYPH KOHTAaKTHHM
crocoGOM Ta KOHTPOJNIO iX eJIEKTPHYHOTO OMopy.

Meton enextpoMiorpadii n103BoNs€ OMEpaTHBHO JaBaTH aHAJIOTIYHY Ta
JMCKPETHY iHhOpMaLLifo PO CTaH M’ A3iB, X PELENTOPHUX B3AEMOJiH 32 BHKOHAHHAM
pyXiB, T.0. TeXHIYHHX Jiif BoneiGoNiCTaMM Pi3HUX BIKOBMX IpyIL.

MeTo XpoHOMETPIT Ik OKpeMa MeTOIHKa HaMH He BHKOPHCTOBYBaBcs. [Tpu
BHKOHAHHI TeXHIYHHX Iilf 3 MeTOIaMH TeH3oaHHaMorpadii BHKOPHCTOBYBaNach
XPOHOMETPIsL.

V NponoHoBaHOMY IOCJiUKEHHI MH IOTPHMYBAIHCh OCHOBHOI (ha3oBoi
CTPYKTYPH TeXHiKM BHKOHAHHS Hanajaloyux yaapiB. J(OCBiX MpOBENEHHsA WHX
JIOCHIUKEHb I03BOJIAE PEKOMEHIYBATH JUTA 3DYYHOCTI PO3PaXyHKiB, NPaBUIBLHOIO
PO3YMiHHS | HACTYNMHOI peanmizanlii TeXHiKH Hamajgao4yoro yaapy BH3HAYHY
[OC/TiIOBHICTb BUMIPY HOr0 MpOCTOPOBO-YAaCOBHX XapaKTEPUCTHK. BimMiHHiCTh
3aMPONMOHOBAHOTO MMiIXOTY NOJATAE B TOMY, IO JOTPUMYBAIHCH (ha30BOi CTPYKTYpH
Ha OCHOBI JIaHHX TEH30AHHAMOMETPIl, @ Lle HANaJN0 MOXJIMBICTh OiNbLI TOYHO
pernamenTysatH fosroty I1-i Ta I1I-i ¢a3, a came: nosrota II-i (hasu BxirOUac B cebe
TiIBbKH Yac B3aeMmofii 3 onopoto, I1I-i pasu — yac 3HaXOMKEHHA CNOPTCMEHA B
6e30M10pHOMY TOJIOXKEHHI i BKIIOYa€ B cebe BlacHe BHKOHAHHS HAIaIalouoro yaapy,
1V-a aza — yac npu3eMIeHHS, T.0. KOHTAKT 3 ONOPOIO Mic/A cTpHOKa. € BiIMiHHOCTI,
sKi nosAraioTh B ToMy, 1o I1-a i [TI-s $asu Hanagatogoro ynapy posfineHi Ha nixdasu,
TAKMM YMHOM i3 4OTHPBOX (ha3 yTBOpHIIOCs ciM ninda3 [-a daza — posBir He Mae
mikpodas (Tp=T1); II-a dpaza — cTpubok ckiragaeTscs i3 ABOX Mikpodas
(Tnp=T2+T3); Ill-a paza— BnacHe Hananatouuii ynap (6esonopxa pasa) crirafaeTbes
3 pbox Mikpodas (Tya=T4+T5+T6) ta IV-a paza — npusemnenns (Tn=T7). Yacosa
crpyktypa Mikpodas: T1 — (Tp=T1) — yac BHKOHaHHS OCTAaHHBOTO KPOKY po36iry;
T2 — (Tnp-T3) — uac Bix noyarky crpubka (Bix M1 1o M2) 10 MOMEHTY PO3BUTKY
makcumansHoro 3ycuina (Fmax); T3 — (Tnp-T2) — wac BiX po3BUTKY
MaKCHMAIBHOTO 3ycuyts (Bin M2 o M3) 110 3aKiHYEHHS KOHTAKTY 3 0mopoio; T4 —
(Tyn-(T5+T6)) — uac Bia nouarky 6e3onopHoi (asu 10 KOHTAKTY 3 M’ Auem, T.0. vac
360ty (Bit M3 10 M4); TS5 — (Tyn-(T4+T6)) — yac koHTakTy 3 M’siuem (Big M4 no
M5); T6 — (Tyn-(T4+T5)) — yac cryckaHHs, Bill MOMEHTY NPHUITHHEHHS KOHTAKTY 3
M’s4eM J10 KOHTAKTy 3 onopoto (Big M5 1o M6); T7 — (Tn=T7) — yac npu3eMIeHHs

1.
OneprkaHi pesysnbTaTH BUKOHAHHX JOCHIMKeHb 00pobnsmuca MeTonamMu
MaTeMaTHYHOI CTaTHCTHKH. MaremaTnyHa o6pobka 3niiichioBanack Ha IBM PC/AT-
486 i3 BHKOPHUCTAHHAM MporpamoBoro 3abesneueHus «Windows-95», 1.6. 3a
CTAaHIAPTHHMH MPOrPaMaMHi Ha OCHOBI peKOMEHJalliil, TOIaHNX y CIHCKy [4,5,6].
OneprkaHl TAKHM YHHOM JlaHi 06pOOIANHCE METONAMH MaTeMaTHYHOT
CTAaTHCTHKH. 3aCTOCOBYBAJIMCh TaKi METOIH: METOIH aHaJli3y CEPENHIX BENTHUHH i3
rpadivnoo nobyaoBoIO TicTorpam 3a KOXKHHM MapaMeTpoM, MipaMH JUIS OMHCY
poO3MojiNy TAHHX MapameTpa Ha ricrorpami € koediuieHTn: acumerpii — gl, BiH
3naxouTees gl= M?* /( () /i kyprosii (excuecy) — g2, Bin 3uaxoauThes g2 = MY/
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/2 e M1 — LEHTPAIbHHIT MOMEHT B nomynsuil (Hadip JaHHX Uit CYKYNHICTb).
SIKIIO WIIBHICTH PO3NOALTY CuMeTpHYHa, To gl = 0. SIKIIO WiNbHICTh Ma€ HOBIHit
«npasuii XxBicT», T0 g1 > 0, a AKILO JOBIHit «1iBHIf XBicT?, TO g1 < 0. 3a HOpMAITBHHM
po3noziIoM g2 fopiBHIOE 3. SIK1I0 PO3NOILI CKOHUEHTPOBaHHIT HABKOJIO CEPEIHBOI0
Oinibll, HDK HOPMAJIbHHMI, TO g2<3, AKIIO X MEHIUHii, To g2>3. 3aCTOCOBYBAIHCH
TaKOXK METOAH YMCIEHHOTO KOpeNaliHHOro aHanisy (BM3HaueHHA koedilieHTy
Kopensuii, pIBHAHHA perpecii, XapakTepUCTHK CTaTHYHOT IOCTOBIPHOCTI BUPILUCHHSA),
aHaJli3 MapHHX 3aNeXKHOCTel (MaTpHL KoedillieHTiB MapHOi KopesaLil), TOKPOKOBHil
perpecuBHHUH aHalli3, KJacTepHUIi aHai3.

MerToau MaTeMaTH4HOT CTaTMCTHKH, AKi 3aCTOCOBYBasHcA B poboTi, Oyin
HanpasiieHi Ha 00’€KTHBI3allilo aHaNi3y oJepKaHMX pe3yiabTariB. Ix Budip Oys
3yMOBJIEHUH METOIO i 3aBIaHHAMH NPOBENEHHUX HOCHIIKEHb Ta XapaKTEepPOM
3aIUIaHOBAHHMX EKCIIEPHMEHTIB.

IIpu LbOMY BHU3HAYANIMCA TaKi XapaKTePHCTHKHU:

— cepefHe apudMeTHIHE — X
— Cepe/IHE KBAJpaTHE BiIXHICHHA — S
— CTaHJapTHA MOMMWIKA CEPEAHBOrO apUPMETHIHOTO — Sx:
— KoediuieHT Bapiauii — V.
— Kpurepiii t-CTbloeHTa — E
— 3HaYEeHHA 3MiH — P;
— JIOBipJIMBI MEXi CepelHiX BEMYHH — X +tg Sx,
— napHuii koedilieHT kopenauii — Iy
— KkoedilieHT aeTepMinawii — d;
— 3Ha4YeHHsA KoedilieHTa Kopenauii — p;
— JOBipIMBMil iHTEpBa UIs KoediuieHTa kopensauii — g

— KoediuieHT piBHAHHA perpecii — i
— BUIbHHIA WIEH PiBHAHHA perpecii — a

JUts nepeBipku BIAMOBIAHOCTI JOCIIIKyBaHHX BHOIPOK HOPMaJbHOMY
PO3MONLTY BAKOPHCTOBYBaHCh Kputepii t-Crblonenta i Llanipo-Yinku. Pospaxymnku
NOKA3aJIH, O OfEPKaHi B Pe3y/IbTaTi eKCIIEPHMEHTY NlapaMeTpH XapakTepH3yIOThCs
3MIHHICTIO, I0IYCTHMOIO Ul HOPMaJIbHOTO po3noainy [1].
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KOMIUVIEKCHA METOAMKA JOCJIJPKEHb BIOMEXAHIYHHX
XAPAKTEPUCTHK CITIOPTUBHHUX PYXIB
Hocko M.O., Jlaitynu Puia
UepHiriBchkuii nepikaBHHit nefarorivHuii
yniBepcuter iMeHi T.I". Illepyenka — Tynic

Ha cyyacHoMy eTari iAroTOBKH CNOPTCMEHIB HEOOXiAHO BHKOPHCTOBYBATH
Cy4acHi TEXHOJIOril O BHMipIOBaHHIO PYXiB 3i CKIaJHOK KOOPAMHALIHHOIO
CTpyKTypoio. IlinBHIleHHA e)eKTHBHOCTI HaBYaJIbHO-TPEHYBAILHOIO MpOLECY He
MoxJIMBe 6e3 06’€KTHBHOI Ta sAKiCHOT iH(opMaLliil NPy BUKOHAHHI CKIATHHX PYXiB

[1].

3acTocyBaHHA B MPAKTHLI CNOPTY MEPENOBHX AOCATHEHb GiOMeXaHiKH
BHKJIHKAJIO 3MiHH B METO/I0JIOT{i IOCiIKEHb, SIKi BUPAXAIOThCA B IX KOMIT'IoTepH3aLii
Ha BCiX DiBHAX, a TAKOX PO3POOKOIO i 3aCTOCYBAaHHAM MikpoKoMI'loTepis. Tomy,
3apa3 3’ABHJIHMCA HOBi Ginbm edekTHBHI METONM BHMIpiB i3 CKJIagHOIO
BHCOKOYACTOTHOIO BHMIpIOBaJbHOIO anapaTypolo, fika Moxe 3adikcyBaTH Bei
HeoOXifHi NapameTpH, cepel AKHX Ha NEpLINH IUIaH BUCYBAIOTHCS MHCTAHLIHI |
0e3KOHTAKTHI METONM BUMIpIOBaHb [2].

Hamu 3pobneno 6iomexaHiuHHil KOMIUIEKC, SKHI BKJIOYAE: KOMI'IOTEP,
METOJHMKH MiOTOHOMETPIl, TeH3oAnHaMOMeTpii, cTabinorpadii, Bineosiiomky Ta
Bi/ICOKOMITIOTEpHHIT aHai3, enekTpoMiorpadiio, XpOHOMETPIlO, @ TAKOK Mporpamy
CTaTHCTHYHOI 00pOOKH pe3ynbTaTiB JOCHiIKEHb.

Jina Binbopy OCHOBHMX Ipyn M’a3iB, ski GepyTh Haiibinblry ydacTb npu
BMKOHaHHi TeXHIYHHX 1iii, 3acTOCOBYBaBCs MioToHOMeTp Sirmay (Cipmai, YropiimHa).
3a manuMu Sirmay BiH MOXKe 3aCTOCOBYBATUCS UL BUMipy TBEpPHOCTi po3cmabieHoi
i Hanpy>KeHOT CKeJIETHOT MyCKyJIaTypH JTIOAHHA. BHCTyNaroua i3 mpiiaty HaTHCKaio4a
rooka (LLyn) nepeaac 3yCHIUIA Kpi3b NPYXKHHHHH BaxinbHHil MeXaHi3M Ha
cTpinkoBuii inauKaTop. PiBeHb TBepAOCTI (TOHYCY) M’431B BH3HAYaBCs 3 BIIXWICHHAM
cTpinky. [Ipuia cBOEIO OCHOBOIO (MOBEPXHSA, 3 CEPEIMHH AKOT BUCTYMAE HATHCKAIOYa
TOJIOBKa) CTABHBCA Ha FOJIOBKY JO0CIIKYBAHOIO M’A3a.

Tpunanom Cipmai BUMipIOBaBCS TOHYC M’ 3B CIIOPTCMEHIB, AKi 3HAXOAIWIHCA
B CTaHJIaPTHOMY FOPH30HTAILHOMY MOJI0KEeHH]. BUMiploBaHHs poBoaWIHCH 3-4 pasH,
BH3HAYaNOCh IXHE CepeNHE 3HAueHHA (NepIli MOKa3HHKH MiOTOHOMETpa He
BPaXOBYBAIHCh, OCKIIBKH M’A3 CIIOYaTKy CKOPOYYBABCA Bill JOTHKY 3 CTOPOHHIM
npeaMeToM). Yci ToukH BUMipy MapkyBaiuch. LLlyn MioToHOMeTpa 3HaXomHBCS
3B B NEPIEHAUKYIAPHOMY HANPAMKY 10 M’A3a Tak, o0 BCA IUIONUIMHA IIyna
CTHKaJNacs 3 HUM. YCi BEIWYMHU BHpPaXeHi B MiOTOHaX (YMOBHI ONMHHLU LIKAJITH
npwiany). B mpoueci nociimkeHHA BpaxoByBaoch TpeHyBalbHe HaBaHTaXKeHH (iioro
00’€M Ta IHTEHCHBHICTb).

Jlns skicHOT Ta KiNbKiCHOT AiarHOCTHKH OiOMEXaHIYHHX BJIACTHBOCTEH
CKeJICTHHX M’ 13iB BOJIEi601iCTiB 3aCTOCOBYBABCA aNapaTHO-NPOrPAMOBHIT KOMIUIEKC,
AKHUI 103BOJIAB OflepKaTH TepMiHOBY iH(popMaito B rpadiuHiii Ta uudpoBiii opmax
PO CTaH KOHTPONIOIOYHMX M’A3iB (K B I130METPHUYHOMY, TaK i B ayKCOTOHIUHHX
pexuMax iX HampyrH), B pealbHHX yMOBAX CMOPTUBHOIO TPEHYBAHHA CIOPTCMEHIB.

V npoueci JiarHOCTHKH Ha TiNO JOCHIKYBAHHX HAKIANAJIHCh CreLiaibHi
1’ €30eNeKTPHYHI AaTyiKH. CUTHAIN 1aTYHKIB, AKI 3aKPIIUIIOBAIMCA Ha M’ A3aX, Kpi3b
6ok BBomy indopmauii moctynanu B nepconanbHy EOM tumy IBM PC AT i
00pobiIsIHCD 3a crieliaibHOIo nporpamolo. CymicHa po6oTa natumkis, 610ka BBOILY
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inpopmauii Ta nepconansHoil EOM no3ponsna B peansHoMy maciurali yacy
BHPAXOBYBAJIM Ta Bi3yanisyBanu GioMexaHiuHi XapaKTepHCTHKH 10 CIiUKYBaHUX
M’A13iB: YACTOTA KOJIMBaHb M A3iB B i30TOHIuHil Ta i3omMeTpHuHiit Hanpy3i (Vi3oTOH.
Ta Vi3oM., BUMipioBaiHch B ['II), eHepreTHka KOJHBaHb M’A3iB B i30TOHiYHil Ta
i3oMeTpuuHiit Hanpy3i (Fi3oToH. Ta Fi3oM., BUMiproBanach B YMOBHHX OIHHHILIX),
inneke sxoperkocti (IF B I'), inneke nemndepHocti (IQ — B YMOBHHX OJMHHIISAX).

BHKOPHCTaHHA TAHOTO anapaTHOro KOMILUIEKCY AaJ10 MOXJIIHBICTb 06’ €KTHBHO
OUIHMTH AKICTH POGOTH CKEJETHOI MYCKYJIaTypH B pealbHOMY Macitabi gacy
nocikeHHs. Bupobiena crenianbHuM nporpaMoBuM 3a0e3redeHHaM iHpopmais
BuBOIMIAch Ha ekpaH [IEOM, Ha npuHTep i 3amucyBanach Ha JUCK Y BH3HAYEHHI
¢aiin, WO K03BONANO NOKYMEHTYBATH il B IPYKOBAHOMY BHIMIAMNI Ta 30epiraTu
onepaHy iHGOPMALLIIO 32 MPOBEJEHUMH BUMIpIOBaHHAMH. Lle 1aBaio MOXJIHBICT
YTBOPIOBATH 0a3H JJaHHX 3a NMPOBEJCHHMH JOCIiKEHHAMH, 00po6IATH ofepkaHy
iHpopMaLito npo cTaH 6araThox AOCHTimKeHHX. OCHOBOIO anapaTHO-MPOrPaMOBOT0
komriexcy € ITIEOM tuny IBM PC AT , B kopmyci skoi yCTaHOBIIOBagacs
yHiBepcajbHa IUIaTa MepeTBOpIOBaYa eNEeKTPHYHHX CHIHaliB. J[0 BXOAY IUiaTu
MiAKII0YaBCA KPi3hb MiACHIIOBAY CHTHAMIB N’ €30eNEKTPHYHMIT iHepUiliHmit
AKCEJIEPOMETP, YYTTEBHH €JIEMEHT JAHOIMO KOMILIEKCY.

Tensonuuamorpadiuuuit MeToa peectpauii auHamorpadivHux
XapaKTePUCTHK PYXiB BUKOHYBABCS THHAMOMETPHYHHM KOMILIEKCOM «MOIyIIb», 10
CKJIajiaBes i3 IMHaMomeTpruHOT rnarpopmu I1]1-3A, nepBHHHOTO nepeTBoproBaya
[1I1-6, npu3HaYeHUMH 114 BUMIPY CTATHCTHYHMX i IMHAMIi4HHMX OMOPHHX peakuii
CMOPTCMEHIB Y TPHOX B3AEMOTEPHEHANKYIAPHUX TUIOWKHAX. HominannHe
BUMIpIOBAHHA 3YCHJUIA: 3a BEpPTHKaNbHOW Biccro +1000krc /980H/, 3a
TOpH30HTANBHOMW Biccio Y£500kre /490H/, 3a ropusoHTanbHOIO Biccto X+500krc/
490H/.

Kommuieke Mae 6 BHMiproBasbHHX KOMMOHeEHTIB /Z1, Z2, Z3,Y1, Y2, X/.
Tpu paruuku cunn (tuny JIC-2-1JT). MakcuManbHO JOMyCTHME 3yCHIUIS Ha
BEPTHKAJIbHY BiCh NPH YMOBI HAaBaHTAKEHHs 3a LEHTpOM miathopmu 3000 krc /
2940 H/, HOMiHabHA YYTTEBICTH KOXKHOIO KOMIIOHEHTA MO KOXHiH Oci SMB/Krc /
Sme/H/. BinxunenHs: 3a paxyHOK HeJliHiHHOCTI 1o koxHiit oci — 0,812%; 3a paxyHOK
ricrepesicy nmo koxHii oci — 0,73%; 3a paXyHOK B3a€MOBIUTHBY 110 BicsM — 3,2%.

Enexrporenzonnnamorpadiuni JOCHiKEHHS MPOBOAMINHCE 3 METOIO
BHBYECHHA KiIBKICHHX XapaKTepPHCTHK OMOPHHX B3aEMOJiil TiNa CHOPTCMEHIB 3a
BHKOHAHHAM HHMH TEeXHIYHHX Miif.

Jinsg mpoBeleHHAM J0CTiIXKeHb BHKOPHCTOBYBABCSA aBTOMATH30BAaHMI
BHMIpIOBAIBHO-06YHCITIOBATLHII KOMIUIEKC JUISl BHMIpY OMOPHMX peakuiii 3a
JIONOMOTOIO BK€ OMHCAHOTO KOMILIEKCY «MOyIIby.

V npoueci #oro BUKOPHCTAHHS peaizyBaluch OCHOBHI GiomMexaHiuHi
XapaKTepPHCTHKH OMOPHHX peakiiit BoseibomicTis.

TecToBMM 3aBIaHHAM CITyXKHIIO BUKOHAHHS TEXHIMHUX il (Hanagatounit ynap
3 Micls i 3 po3biry, G10KyBaHHS, MPHIOM Nepeaadi M’sua 3HU3Y, NPUIHOM nepexadi
M’s4a 3BepXy, noaaua) Bojeiibonicramu pi3HOro BiKy, B Pi3HHX peuMax
HaBaHTaXeHHA (T.0. B 3BHYaliHMX i 3 rpaBiTaliiHNM HaBaHTaXeHHsM). PeecTpauis
TNIOKA3HUKIB TeXHIYHMX Hilf 3MifCHIOBANACh MiC/IA MONEPEIHBOTO BKIIOUEHHS
KOMIUIEKCY anapatypu B Mepesxy (20-30xB.). OCHOBHe BiIXHIEHHS peecTparlii BCiX
BUMIPIOBAHHX IIOKA3HHKIB CKJIafaNno He Ginbie +1% BiJ MAKCHMAJIBHOTO 3HAYEHHS
BEJMYHHH PEECTPOBAHOTO CTPYMY.
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Bu3HaueHHsA MOKA3HMKIB 33 BUKOHAHHAM TeXHIYHMX Hiit Boneiibonictin
PI3HUX BIKOBHX IPYII i3 HABAHTAKEHHAM i 6€3 HbOro 3/1iHCHIOBAIOCH ONEPATHBHO
TMOETanHo.

HoBHM eTanoM AOCIiKEHHs YIOCKOHANeHHs METONMKH BHMIpIOBaHb i
OLLHKH CTAaTOAMHAMIYHOI yCTAIEHOCTI TiIa JIOAMHH Ta CHCTEMM TLJI CTaJIa eJIEKTPOHHA
crobinorpadis. BuKoprCTaHHs Cy4acHOTO NPHKIIAAHOTO NPOrPaMHOro 3abe3neyeHHs,
pospobneroro B cepenosumi DELPHI3, i 6noky cnsbkenHs ctabinorpadiunoi
m1aTGOpMH 3 MEPCOHATbHUM KOMI'IOTEPOM Hal0 MOXKIHBiCThH 30ynyBaTH
aBTOMAaTH30BaHMIT BUMipIoBanbHuil koMIuieke “Crabinorpad”, akuit n03Bosse
OIepaTHBHO BUKOHYBATH OLIHKY IHAMBiTyaJIbHOI yCTalIeHOCTi 10 nepeMimenus 3LM
TLIa YH CHCTEMH TLUI 3@ CariTaIbHOIO Ta GPOHTAILHOIO BICAMM.

Jlo KOMIUIeKCY BXOIATH: TeH3ocrtabisorpadiuna niardopma,
Tensoniacwnosay TOIA3-4; 60k HoMepylounX migcwiosauis (BHIT); rata BBosty-
BHBO/Y aHAJIOTOBHX CUrHaTiB ADA-1292; nepcoHasIbHHUit KOMIT'IOTEP i3 crewianbHUM
MPOrpaMHUM 3a0€3MeYeHHAM.

Po3po6iena mertonuka ctabinorpadii 1ae MOKIHBICTb BHPIIIHTH PAL
AKTyaJIbHUX CTIOPTHBHO-NIEAArOriyHUX 3aau:

— JOCIIIIKyBaTH CTaTOAHHaMIuHy yctaneHicTs (CIIY) Tiia criopTcMeHa Ta CHCTEMH
TiJI, AQTH KUIbKICHY Ta AKICHY OLUHKY W€l yCTaNeHOCTi, JONOBHHTH 3HAHHA NPO
CINOPTHBHY TEXHiKy BIIpaB;

— 37i/iCHIOBAaTH KOHTPOJIb AKOCTI HAaBYAHHs BNpaBaM, AKi MOB’S3aHi 3 CKJIAAHOIO
PYXOBOIO HaBHUKOIO 30epiraHHa piBHOBArH Tina;

— BHM3Ha4aTH (yHKUiOHAIbHUI CTaH OpraHi3My crnopTcMeHa 3a nokasHukamu CIIY,
PEECTPYIOYH CTAH CEHCOPHHUX CHCTEM i MepeHEeCeHHs TPeHyBabHUX HABAHTAXCEHb 3a
noka3sHHKaMH KOOPAHHALIH OpTOrpaaHoi Ta mepeBepHyToi mosuuii Tina (10
TPeHYBaHH, MIC/Is PO3MHUHKH, TCIA BUIIB 6arato60pcTB TOIO);

— BH3HAYaTH PiBEHb Ta AMHAMIKy TPEHOBAaHOCTI QyHKLi GalaHCyBaHHsA B CHCTEMI
B3aEMOIIIOYHX TLIT;

— NPOBOAMTH NPOTHO3YBAHHS Ta NPOGeCiiiui BiAOip CIOPTCMEHIB y KOMaHLy.

Jiis ouinku CHAY Tia MIOAMHH i CUCTEMH Till MPOTIOHYETBCA KOMILIEKC
TECTiB.

Ouinka CIIY B TecTax 3ailicHIOBaNacs 3a aHaJNi30M XapaKTEPHCTHK
ocobnuBocTeil mo3uuii (ammiityan nepemimenns) 3LM y uaci, a Takox 3a
PO3MOALIOM YacToT KonuBaHb 3LIM.

CTpyKTypy CTaTOAMHAMI4HOI YCTaJEHOCTI NPH BUKOHAHHI piBHOBArH pi3HOT
KOOP/MHALIMHOT CKJIAHOCT PO3KPHBAIOTH HACTYTIHI €IEMEHTH:

- I103H Ta Mo3uLii Tina, yac ix dikcaui;

- aMIUIiTyAa, YacToTa if mepioj KoJIMBAHb TiJla Ta CHCTEMH TLIT;

- yac crabinizawii ycrajueHocTi;

- (yHKUiIOHANbHI 3B’13KH i BITHOLICHHS MIXK YCIMa CTPYKTYPHUMH EIEMEHTaMH.

OnTHMabHUMH B3a€MO3B’I3KaMH CTPYKTYPHHMX €JIEMEHTIB €: 10BrHii uac
¢ikcaii 1103 Ta MoNoXKeHb Tia, ONTHMANbHI AMILTITY/1a, YaCTOTa i MEpPio/l KOIHBaHb,
Maiinii yac crabinizauii ycraneHocti, cHopMOBaHHT TEMIO-PHTM Y IHHAMIYHHX
piBnoBarax. CriBBifHOUIEHHS ABOX BeayunX kommnowentis CIIY — ammuiityau it
YHCTOTH KOJIMBaHb Tila — Mae cBOi creundiuni 0COONMBOCTI I8 PISHOMAHITHIX
CIIOPTUBHHUX cneula.rmaum Ta CﬂOpTCMCHlB pl3H0l CﬂOpTHBHOl KBamqm\auu

3a nigcymkamu ctadinorpadiuHuX 0CHiKeHb MOXHA 3POOHTH BHCHOBKH
npo pisenb Ta aunamiky CJIY B cTpykTypi ¢yHKUiOHanbHOI Ta TexHiuHOl
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111 ArOTOBNEHOCTI CTIOPTCMEHIB.

CraGinorpadiuHi 10C/1iKEHHA NPOBOMIHCH 3 METOIO BHBUEHHS KiTbKICHHX
KPHTEpIiB CTATHYHOIT CTIHKOCTI NPH BUKOHAHHI CTAHaPTHUX MOJIOXKEHB: ro3a MopTiza-
PomGepra (Romberg, 1840) BHXiZHOTO MOJIOXEHHA NpPH NPHIoMi M’sA4a 3HU3Y B
cTauioHapi, a Tak0K BH3HAYCHHS BILUIMBY (i3HUHHX BIPaB BHOIPKOBOIO XapaxTepy,
T.0. micns rpaBiTalifHOTO TPEHYBAHHA B KOCTIOMI.

KpiM cTaTH4HHX MOJ0XeHDb TOCTIKYBATHCH | TEXHIYHI NPHIOMH TEXHIKH
rpu y Boneiibon B AMHaMILL, T.6. BUKOHYBATHCh B Pyci BCI OCHOBHI Aii, BU3Ha4aBCs
BILTHB (i3W4HHX BNpaB, T.6. MiCJIA rpaBiTaliifHOro TpeHyBaHHA Y KOCTIOMI.

OG’€KTOM JIOCITIKEHHS CTallM KOJTHBAHHA 3aralbHOTO LEHTPy Mac (3L[M)
TiJIa CIOPTCMEHIB IPH CTATHYHHX 1103aX i B pyci y IBOX B3a€MOMEPNEHIHKYIAPHUX
IolKHaX, T.0. cariTaibHiii Ta GpoHTaNbHIH. AnapaTHHit KOMIUIEKC CKJIafaBcs 3
tensorutatdopmu «Momyns-TTJI-3A» i3 6nokom crabinorpadii, Gnoky noBTopHOrO
nepetBopenHs «BIIII-2» i koMn’1oTepa 3 npuHTEpOM. PeecTpallis MOKa3HUKIB
3[iHCHIOBAIACK MIC/IA MOMEePeIHbOTO BMHKAHHSA KOMILIEKCY anapaTypH B Mepexy (20-
30 xB.). Binxunenus He Ginbie 1% BiJ MaKCHMaJbHOrO 3HAYEHHS BETHYHHH
PEECTPYIOYOTO CTPYMY.

OCHOBHHMH KillbKiCHUMH KPHTEDiAMH CTAaTHYHMX O3 T2 BUKOHAHHA
OCHOBHHX TeXHIYHHX Hiii BoneiGomicTiB y muHaMmili, sk i3 HaBaHTaXeHHIM (Y
rpaBiTauiifHOMy KOCTIOMi), TaK i 6e3 HaBaHTaXeHH: Oy/IH NOKA3HHKH aMILTITYXHHX,
YACTOTHHX TA IHTErpPaJIbHUX KOJHMBAHb B CariTaibHiil i (pOHTANbHI MIOWMHAX:
KiNbKiCTh KONHMBaHb, ns, nf (k/p); 4actora konuBans, fs, ff (F'w); nepion KonuBaHs,
Ts, Tf (c); noBXHHA XBWJIi KOJNHMBaHb, js, jf Jr (cM); po3max konusaub S, F (cM) |
nomuHa konusanb 3LIM Tina, Csf (cM?). BusHayascs BniuB (pisMuHUX BrpaB
(rpasitauiiinuit kocTioM i 6€3 HbOI0), a CTaTHYHA CTIMKIiCTb.

BineosiiomMka 3MaranbHoi TisyIbHOCTI 3/ifiCHIOBAIACh B CTAHIAPTHHX YMOBaX
i3 J1osepxaHHAM BCiX GiOMEXaHIYHMX METPOJNIOTIYHHX BHMOT i3 3aCTOCYBaHHAM
Bineokamepu Panasonic NV-180. BineosiioMka BHKOHaHa 3a IBOMa KOMaHIaMH,
rparoYMMH OXHOYACHO, @ TAKOXK 32 OJHIEI0 KOMAH/IOH, KA HAC LiKaBUTb, OKPEMO 32
JIeKiIbKOMA FPaBLAMH, OJHUM rpaBueM. 3a HeoOXinHicTIO (ikcyBanach TexHika
BHKOHAHHS OJIHONO TEXHIYHOTO eIeMEHTa BONEHGOITY, HANPUKIIA1, HATIAIAK0YOr0 Yapy
4y GnokyBaHHs. [IpH LbOMY BHM3HAYAJIMCh YacTOTa Ta e(EKTHBHICTh BUKOHAHHS
TeXHIYHUX Aill y BoneiibonicTiB pi3HUX BIKOBHX TpyIl, YacTOTa BHKOHAHHA i3
BH3HAYEHHX 30H MaiilaHYMKa, a TAKOX KUTbKICHI MOKa3HHUKH, SKI 3aJIE)KHO BiX
BHPIIIEHOTO 3aBJaHHA XapaKTEPU3YIOTh 3MarabHy JisNbHICTH BoneiGomicTin.

ABTOMaTH30BaHa cHcTeMa 06pobku Bineorpam «ACOB», pozpobiena
kaenporo xinesionorii HY®BC nix kepisuuursom npod. Jlamyrina A.M., nae
MOMUIHBICTB HE TIIBKH BIIC/TIAKYBAaTH Ta ouM@pyBaTH nepeMiimeHHs Gionauuworis
TiNa JIOANHH B OJHOTUIOUIMHHIH pyXOBiii i Ta BuKOHyBaTH Ha 6a3i crieniaizoBaHmx
NPOrpaMoOBHX MPOIYKTIB IIMPOKHH CNIEKTP MaTEeMaTHYHO CTATHCTHYHHX MPOLELYD.

Cranaaprhuil BineoTeneBisiiiHuit 610k CHCTEMM 103BOJISE BiITBOPOBATH
BJlieo300pakeHHs 3 4acToTo0 50 HaMiBKaApiB 3a cekyHmy. BiH cyMicHuii 3 cucTeMoio
ananoro 1M¢ppoBoro nepersopenns B komn’totepi IBM PC/AT-486. ITinpaxyHok
KOODJIMHAT TOYOK BHBYEHOTO 00’€KTa 3MilicHIOBaBCA B Wil cucTeMi 3i cTom-kampy
Bineo(isbMy, BiATBOPIOBAHOTO Ha BiJEOMOHITOpi, 32 JOMOMOTIOI0 aHAJOTrOBOIO
nepeTBopioBaya. B AKkocTi MOxENi OMOPHO-pYXOBOTO amapaty JIOXHHH
BHKOPHCTOBYBABCS! 14-CerMeHTalIbHUi po3ratyseHHuit KiHeMaTHIHUit IaHLIOT, KUTbIA
AKOTO 32 F€OMETPHYHOI0 XapaKTEPHUCTHKOIO BiJIMOBINANH BEJIMKHM CErMEHTaM TiNa
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JIOZIMHH, @ TOUKH BLIPAXyHKY KOOPIHHAT — LIEHTpaM 06epTaHHs OCHOBHIX Cyr100iB
[3]. IporpamoBe 3abe3meyeHHs KOMI'I0Tepa-BifeoaHanizaTopa 103BONANO
PO3paxoByBaTH KiHeMaTH4Hi MapameTpH pyxy Oyab-skoi Ge3undpoBoi (3aHeceHoi B
NaM’ATh) TOUKH SK B PyXJIMBIil COMaTHUHIM, TaK i B iHepUiiHii cHCTeMI KOOpIHHAT.
LUBHAKICTb BiNCO3HOMKM A CTaHAapTy I — 25 kanp/c’. Bpaxosysanucs Bci
METPOJIOTiYHi BUMOTH, AKi JO3BOJAIN 3BECTH M0 MiHIMyMy CHCTEMaTHYHi Ta
BUIA/IKOBI BIIXHJIEHHS, 1[0 BUHHKAJIH BHACJTIIOK CrieLiYHMX BIAaCTHBOCTEIT ONTTHKH,
NpPaBHJILHOIO MacuITabyBaHHA IUIOMMHH 3HOMKH 3 METOIO JANbIION0 BH3HAYEHHS
peaNbHUX KOOPAMHAT (iKCYIOUMX TOYOK i BIAMOBIAHUM OPIEHTYBaHHAM KaMepu B
TPOCTOPI BiTHOCHO IUTOMIMHH PyXy. JI/151 3SMEHIIEHHA BiIX}JIEHb BUMIpY POCTOPOBHX
XapaKTEePHCTHK MiJ 4ac pyXy CHOPTCMEHIB NMpPH 3HOMUI BHKODHCTOBYBaBCS
BHCOKOILBH/IKICHHIT €JIEKTPOHRUH PEXHM, AKUH J03BOJIAB 3HIMATH 3 BUTPUMAHICTIO
0,001c. 3MEHIIEHHA NOrPiHOCTI 0GYHCIIOBaHb YAaCOBHX i NMPOCTOPOBO-4aCOBHX
XapaKTepHCTHK, IOB’A3aHUX 31 WIBHAKICTIO MPOTATYBAHHSA IUIBKH I BHITaJKOBOT
3YMUHKH aNapatypu MpH KaapoBoMy «IHCTaHHI» BimoOpaxeHHs Ha
BHCOKOKOMII'IOTEPHOMY KOMILIEKCI 31iHCHIOBANOCH 32 paxyHOK KOZyBaHHA
BiJleOKaHaIy, IKHit PH CKaHyBaHHi PO3Ii3HABaBCA | paXyBaBCA BIICOKOMIT IOTEPOM

[2].

JIOCBiN BHKODHCTaHHA METONHKH Bil€OKOMII'IOTEPHOTO aHaNi3y B
rpaBiTauiifHOMy TpeHyBaHHi CBiI4YMTH Npo Te, WO Leii miaxin B GiomexaHiuHoMy
MOJIEJIIOBAHHI i BJIaCHe caM BiICOKOMIT'IOTepHHI1 aHali3 e)eKTHBHMI He TUIbKH Yy
BosieitGoi, a i B yciX BMAAX PyXOBHX Hiil.

Jins Toro, W06 MAKCHMATLHO e()eKTHBHO BHKOPHCTOBYBATH MOMUIHBOCTI
po3pobieHoi METOMKH B MPOLEC] TPaBiTalliiHOrO TpeHyBaHHA y BoJelboni HeobXinHo
cnoyatky po3po6uTH GiomMexaHiuHi MoIeNi TMX YH iHIIMX TeXHIUHMX AiH, fki
JIO3BOJIAIOTH BoOJIeHGomicTaM mpu 1X peanisauii BIIEBHEHO IOCATaTH BHCOKHX
pe3ynbTaTiB.

Merton enekTpomiorpadii 103BoJs€ NOCHIIKYBATH GYHKUIOHATbHHI CTaH
M’513iB, Ki GepyTh aKTHBHY y4acTb Y Tiif YH iHILii TeXHI4HIN AiT BoNeHOOMICTIB pisHuX
BiKOBHX IpyIL.

BioenekTpuuHi nmoTeHUianu BiIBOAMINCH Bil 30BHILUHIX M’'A3iB:
IKPOHOXHOTO M’53a TOMLIKH, TIEPEIHBOIO NPAMOro M’A3a CTErHa, M’s3H PO3rHHaya
CIIHHH, TIePeIHIX i 3aJHiX MyyKiB AeIbTOBUIHOTO M’ 43a, IBOOJIOBOIO i TPHOI0JIOBOIO
M’s13a [U1e4a, BEIMKOTO IPYAHOIo M’s3a.

Kommieke anapaTypHHX 3aco0iB BKJIIOYAaB Habip TaKMX €JEMEHTIB:
enekTpoMiorpadiuHi IaTYHKH (ENEKTPOAH), MiACHIOBaY GiomoTeHNjaniB, cHCTeMa
curnanis OC, ska cknaganace i3 komn’iotepa IBM PC/AT-486, nuckosona
«Enexrponika MC-5309», Monitopa «Enextposnika 32 BTL{ 201» i npuntepa «EC
7189 CM 6325». Sk curdanu OC BHKOPHCTOBYBaJIaCh aKyCTHUHA i BisyanbHa
CHTHAMI3ALIA. AKYCTHYHA CHrHATI3aLis BUABILUIACH Y (POPMi NepepHBYATHX CHIHAIIB,
Bi3yaJlbHa — 3’ABJICHHAM Ha ekpaHi MoHiTopa EMI, sika 3MiHIOBaJIaCh 3aJIEXKHO Bill
6ioeIeKTpH4HOT AKTHBHOCTI IOCIUKYBAHHX M’A3iB, 110 6epyTh y4acThb y pyci.

Enexrpogu wist 3HATTA GiO€NEKTPHYHUX MOTEHLIANIB BHIOTOBIIAJINCE i3
THYYKOI I'yMH, B sIKy OyJH BMOHTOBaHI mocpiOHeHi yatueuky xiametpom 5 M. [Tepen
HaKJIaJaHHAM ENEeKTPONIB lWKipa cneuiaibHo 00pobnsmach. TouKH HAaKNaneHHs
€NIeKTPO/IiB BU3HAYANIMCH 32 pekoMenalicto O.B.bornaHosa Ta iHIIKX.

EnexrpuuHa akTHBHICTb KOKHOIO i3 10C/ILLKYBaHHX M’43iB BU3HAUYa/IaCh
3a MeToaoM, onucanum P.C.Ilepcon. [lna Bu3HaueHHs obmacti pyXoBoi TOUKH




