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JOCIIIXKEHHA BIOMEXAHIMHUX IIOKA3ZHUKIB,
SIKI BABHAYAIOTH CTAH ®I3U4YHOT'O PO3BUTKY CTYJEHTIB

B cTatTTi NpeACTAaBNCHO Pe3ysIbTaTH JOCTIIKEHHs 3 BU3HAYCHHS 3aJIEKHOCTI MK [OKa3HH-
KaMH NPOCTOPOBMX XapaKTEPHUCTHK [10CTaBH, GioMeXaHIYHUX BIACTMBOCTEHM M'S3iB i amiuti-
TYZHO-4aCTOTHUX XapaKTEPHCTHK KONMBAHDL 3arabHOTO LEHTPY Mac Tijla XJON4UKiB 16 po-
KiB, BHJINEHO ()aKTOPH, AKi BH3HAUAIOTH CTAH NOCTABH.

In clause the findings of investigation on definition of dependence between parameters of the
regional characteristics of bearing, biomechanical properties of muscles and voltage-
frequency characteristics of oscillations of the common center of masses of a body of the
boys 16 years represented, the factors are discharged which determine a state of bearing.

IMocranoska npo6yemu. Haii6Ginpu Baxnusoto i Haibineun cnenudiynoo 11s Monu-
HH € BEPTHKANbHE MONOXEHHA Tina. CreundidnicTs Uiel 03M BH3HAYAETHCA HacaMIepen
GiomexaniunuMu (akTopaMu — GaraTOCTPYKTYPHICTIO 1 PYXAHBICTIO KiCTAKA, MAOK0 IUTO-
IIEI0 OMOPH, BUCOKHM PO3TAllyBaHHAM LEHTPY Baru. [IpH BepTUKaNbHIN 1031 CTiiike momo-
JKEeHHS TiNna 36epiraeThCs He TINBKM 32 PaxyHOK CyrI060B0O-3B'13KOBOrO anapary xpebra, ane
i, FOJIOBHIM YHHOM, 32 PaXyHOK POOOTH M's31B, ki BULIPAMIITIOTE Xpeber. OQHOYACHO 3 UM
BUSIBICHA HATIPyTa i MiIBUIIEHA eNeKTPHYHA aKTUBHICTH IAB3XOIIHO-TIONEPEKOBHX M'S3iB,
sKi AifoTh AK 3ruHa4i xpebra. CymapHa Hanpyra M's3iB, sKi YTPHMYIOTh TiJIO JIIOAMHY Y BEp-
THKaIBHOMY MOJIOEHH], JOCHTH BEHKa.

OpHak, 30epiraiouu 3araipHi 3BUYHI BIACTHBOCTI AJIs JIIOAUHH, OCTABA MOXKE 3MiHIO-
BATHCA I1i] BILIMBOM Pi3HuX (axropis [1, 3].

TakuM 4MHOM, BUBYCHHS (akTOpiB, sIKi BU3HAYAOTH IIPOCTOPOBE PO3TALLYBAHHA Xped-
Ta, Horo BianiniB, ocobnmuBoCTEH (OPMYBaHHS NOCTAaBH, BIUTHBY Ha HHX 3aHATH (i3HYHOIO
KYJBTYPOIO { CIIOPTOM, € Ha BCIX eTanax B{KOBOIO PO3BUTKY JIONHHH, OCOOIHBO B JUTAIOMY
i MM TKOBOMY, aKTyalbHOIO NIPOGIEMOI0.

3B’a30K Po0OTH 3 HAYKOBHMH NpOrpamMaMu, NJaHaMHu, TeMamu. Pobota € ckaago-
BOIO YA4CTHHON HAayKOBOI NporpaMu Ka(eIpH Mejaroriky, IMCHXOJIOoril Ta MeToauKH disHd-
HOTO BMXOBaHHA, KadenpH Gionoriunnux ocHoB (Gi3HYHOro BHXOBaHHS, KaeapH CIopTy Ta
CHOPTHBHUX irop YepHIriBCbKOro [epXaBHOTO IEJAaroriyHOro YHiBEpPCHTETY iMeHi
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T.I.IleBuenxa. JOCTimKeHHs NPOBOAMIMCA BiINOBIZHO 10 3BENEHOTO IUIAHY HAYKOBO-
nocinHoi poGorn Ha 2001-2005 pp. JepxapHoro komitery Ypainu 3 muTasb Qisuunof
KyJBTypH i cTiopTy 3a TeMoto 2.1. ,, TeopeTHKO-METONM4Hi OCHOBH (i3HIHOTO BUXOBAHHA".

AHauni3 ocTaHHIX KocaimKeHsb i mybaikaniii.

CTaTvKa IO/MHA XapaKTEPH3YEThCS BEPTHKAIBHUM TIONIOKEHHAM Tifla B TPOCTOPI, B~
3HAYa04H Horo TmocTaBy. [10CTaBOIO NPHITHATO HA3MBATH 3BAYHY NO3Y JIOJHMHH, KA 3HAX0-
IMTBCS B OPTOTPAHOMY TONIOKEHHI, SKy BOHA IpuiMac 6e3 3alisoi m's30B0i Hanpyru (1,2,
4].

HopManbHa MOCTABA XAPaKTEPU3YEThCs CHMETPHYHHM DPO3TAUIYBAHHAM HacTHH Tina
BizHocHO xpe6Ta. [Ipy Takiil mocTasi moNoKEHHs Tina HaibinbL CTifiKe, BEPTHKANbHA 11030
36epiraeThes Ipy HaliMeHIIiN M'A30Bili aKTUBHOCTI, TOMY IL0 HAaNPaBIIAIOYa CHIIK BArH Npo-
XOIUTb Uepe3 0Ci KOMHHUX i TOMIIKOBOCTONHHX CYTJIOBB, 3aMIIAI0HCh Y MeXkKaX IUIOWi
omopy, yrBopeHoi cromamu [1]. Koxkua 3MiHa MO3M NIOAMHM BHIVIMKAE IEPEMIlICHHT
LICHTpIB MaCH OKPEMUX YacTHH TiNa i nepeMilleHHs UeHTpy Bary Tina B uinomy. 11106 mpoe-
KIiist IEHTPY Bard Tila He BUXONWIA 3 IUTOLIMHY OMOPH, YMCIEHHI M'S3H NPALIOKOTh TOHY-
HHMMH CKODOUEHHSMH, I0BEPTAIOYH HOTO B CEpeHE MONOKeHHs | HeobxiHe Takox 30epe-
JEHHS PyXOMHX YaCTHH TLIa y BUSHAUYEHOMY TOJIoxeHHi [4].

Amai3 jiTepaTypHUX TKepell H03BOIIE KOHCTATYBATH TOM $aKT, 10 XpeGeT MOHHA €
GioMeXaHiYHO BAXJIMBOK, CHCTEMOYTBODIOIOUOIO JIAHKOK  KiCTSKa. Horo  anatomo-
¢izionoriumi i GiomexaHiuri BIACTHBOCTI B 3HAuHil Mipi BITMBAIOTE Ha (OPMYBAHHS H0CTA-
BY i cTaH 3710poB's mroxuHu. OfHAK y JiTeparypi BincyTHi BinomocTi mpo dopmyBanHs mpo-
CcTOpoBOi opranizauii xpe6Ta TIOIUHY IOJ0 BEKTOPa TpaBiTaLiii.

®opmymosanns uineii crarri. Ha ocHoBi hakToOpHOTO aHATI3y BCTAHOBATH 3AIIEKHO-
¢Ti MDXK [TOKa3HMKAaMM TIPOCTOPOBHX XaPAKTEPHCTHK NOCTaBH, GioMeXaHiYHAX BIACTHBOCTER
M'S13iB i AMIUTITYIHO-4ACTOTHHX XapaKTEPHCTHK 3arabHOTO LEHTPY Mac TiNa XJomuukis 16
POKiB i BUAINATH (PaKTOPH, 110 BU3HAYAKOTH CTaH [I0CTAaBH.

Pe3ynbTaTH A0CHIKERD

Jlns mpoBeneHHs (GaKTOPHOTO aHAIi3y BUKOPUCTOBYBAHCS JiaHi MPOCTOPOBHX Xapax-
TEPUCTHK TIOCTABY, GiOMEXaHIYHUK BIACTHBOCTEH M'A3iB i aMILTITY {HO-YaCTOTHHX XapaKTe-
PHCTHK 3arajlbHOTO LEHTPY Mac Tifia X/Iondukis 16 poxis (xopensiuifisa MAaTPUIL BKIIOYAIA
18 noxa3HUKiB).

DakTOpHHI aHaNi3 H03BONMB BHAIMMTH 7 (akTOpiB, fKi BU3HAYAKOTH CTAH IOCTABH
(ta6mn. 1). Bonu cxnanam 80,57% Bin saransHol aucnepcii.

Tabnuys 1

Darmopra cmpyKmMypa cmany ROCMasy Xnonyuxis 16 poxis

daxrop | @axrop | Dakrop | Paxrop | Paxrop | Daxrop | Pakro)
Hoxassnicn e e e e
1 o, 0,308 | -0,078 | 0,112 | 0,424 | 0,723 | -0,057 | -0,146
2 o -0,025 | -0,064 | -0,794 | 0,265 | 0,276 | 0,112 | 0,036
3 o 0,249 | 0,136 | -0,020 | 0,194 | 0,838 | -0,127 | -0,035
4 Oy 0,200 | 0,046 | 0,062 | 0,395 | -0,655 | -0,212 | -0,306
3 Os 0,434 | -0,039 | 0,606 | 0,411 | 0,146 | 0,243 | 0,038
6 O -0,117 | 0,697 | -0,028 | -0,090 | 0,214 | 0,130 | -0,152
7 1y -0,229 | -0,266 | 0,094 | 0,854 | -0,046 | 0,003 | -0,034
8 1, 0,101 | -0,109 | 0,031 | 0,910 | 0,066 | -0,006 | -0,001
9 13 0,112 | 0,003 | -0,274 | 0,862 | 0,290 | -0,010 | -0,172
10 |F.m.trapezius 0,113 | 0,786 | -0,232 | -0,159 | -0,239 | 0,297 | 0,087
11 |F.m.erector spinae -0,564 | 0,186 | 0,227 | 0,185 | 0,036 | 0,121 | 0,510
12 |F.m.gluteus -0,614 | 0,575 | 0,208 | -0,195 | 0,010 | 0,011 | 0,019
13 |F.m.biceps femoris -0,062 { 0,490 | -0,376 | 0,081 0,148 | -0,210 | 0,424
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®axrop | Paxrop | Paxrop | Paxrop | Paxrop | Paxrop | Paxrop
b o Vi_| vi
14 |F.m.gastrocnemius | -0,007 | 0,091 | 0,000 | 0,207 | 0,034 | -0,095 | -0,923
15 Acp.Y 0,103 | 0,663 | 0,291 | -0,198 | -0,091 | -0,485 | 0,056
|16 fep.Y 0,828 | 0,096 | 0,046 | -0,004 | 0,286 | 0,026 | 0,011
17 Acp.X -0,288 | -0,119 | 0,786 | 0,094 | 0,258 | 0,067 | 0,054
18 fep.X 0,011 | 0,151 | 0,086 | -0,034 | -0,051 | 0,913 | 0,099
Bruian akropis B )
saranbHy auenepciio | 22,50 | 13,04 | 11,81 | 10,71 9,23 7,51 5,76
Bubipky, %

Mepumit daxrop (22,50 % Bix 3aranbHoi Aucnepcii BUGIpKY) Mae BUCOKY TO3UTHBHY
KopensLio 3 moKa3HUKOM 4acToty KonuBab 3L[M y caritampiit mroummsi (r=0,828), 3 no-
Ka3HUKAMHM TOHYCY M'S3iB, sKi BUIPSAMIITIOTS XPeOET 1 BEMUKMM CiIHUYHUM Ma€ HETATUBHY
ropersntito (r=-0,614, r=-0,564 BiANOBiZHO), 3 TOKA3HHKAMM KyTiB HAXHIy TOJIOBH 0 —
=0,308 i 05— 1=0,434. Leit Gakrop Oys iHTepIpPeTOBaHNUIt HAMH AK GAKTOP KCTATHYHMX Pe-
~ Qrekciny.

Hpyruii dakrop (13,04 % Bix 3araneHol aucnepcii Bubipky) Mae HaitGinbmi daxropmi
BIIAZH 32 TOKA3HMKAMH MPY)KHO-B'A3KMX BIACTHBOCTeH Tpanenienomibroro M'ssa, cinauy-
~ Horo i ;BoroyoBoro M's3a crerHa (BinmosinHo r=0,786, r= 0,575, r=0,490), BinzHayaOTLCHK
| MKOX 3HaYMMi HaKTOPHI BKJIANH 32 MOKa3HMKAMHU KyTa Haxmiy Tyiay6a r= 0,697 i ammuiiry-
i KONMBAaHb 3aTaJbHOTO LIEHTPY Mac TiNa B caritaibHiil muowwni r= 0,663. lleit daxrop
MOXKHA iHTEPIIPETYBATH K (PAKTOP «HEPBOBO-M'A30BOI KOOPAMHALII IIpY BRNPAMACHHI TY-
ny6an.

Tperiit, gerepTuil i m'stuit paxTopn (Biznosimuo 11,81 %, 10,711 9,23 % Bix 3arans-
Kof aueniepeil BubipKu) 3 ormsy Ha Te, IO BOHM BHSABIAIOTH 3HAYHY KOpENALiMHY 3aiex-
HICTH 3 TIOKA3HMKAMH IIPOCTOPOBOTO PO3TAINYBAHHS JIAHOK TiNa JIFOMMHH LIOJ0 BEKTOPA Ipa-
siTauii (uiniii Big r=0,910 no r=0,862; xyrosi Bix r=0,838 o r=0,606), y cykynHocti iH-
TEPNPETYIOTECS AK HAKTOP «TEOMETPHYHHX MOKA3HHUKIBY.

Mocruit daxrop (7,51 % Bix 3aransHol mucrepcii BuGipky) BU3HaYeHHil K dakTop
| @laTepanbHOI CTIHKOCTI», Je BiI3HAYa€ThCH BHCOKA MO3UTHBHA KOPEJSLis 3 MOKa3HHKOM
YaCTOTH KOJNHMBAHB 3aTajlbHOrO LIEHTPY Mac Tina y GpponTansHiit nuommHi (r=0,913).

Cromuit paxrop (5,76 % Bin 3aransnol mucnepcii BUGipkn) — GakTop «ONOPHHX BlIac-

THBOCTEH HIDKHIX KiHIIBOK», i€ BiA3HAYAETHCSA BUCOKHI HEraTHBHUH B3a€MO3B'I30K 3 MOKa-
~ 3HMKOM TOHYCY JIUTKOBOTO M'si3a (r=-0,923).
] AHani3 BUINEHABEACHHX NAaHUX Ja€ MiACTAaBY CTBEPKYBATH, IO MiX XapaKTEPHCTH-
KAMH TPOCTOPOBOTO PO3TALIYBAHHA OCHOBHMX GiONAaHOK TiNla JIOXMHH Y MOJNOXKEHHI CTOAIH,
a TAKOX GiOMEeXaHIUHHMM BIACTHBOCTSMHU KICTAKOBHMX M'Si3iB i aMIUIITYyJHO-YaCTOTHHX Xa-
pakTepucTHK KonuBanb 3LM Tina mopuHM iCHYIOTH 3HAUHI KOpEIALiNHI B3a€MO3B'A3KH, MH
MOXEMO 3HaHTH 1x Mk LuMH IoKkasHuKamu. IIpencraBumo ui 3amexHoCTi y BUNIAN JMiHii-
HHX PIBHSIHB perpecii APyroro MopsaKy, 0 MaloTh HACTYIIHAIM BHITIA:

7 17 3
Y=a0+zai'xi+zbi'xi 1,
1=l i=
¢ Y — mepHa GiomexaHiuHa BIACTUBICTH M'd3a (3aleXHa MNEPEMiHHA); X, ..., X7 —

HesanekHi MK cofor0 mepeMiHHI  (HAaIpMKIAd  XapaKTEPHCTHKM  MPOCTOPOBOIO
pO3TANIYBaHHS Tia JIOJWHM B CTiHI{), BiX AKMX 3a1eXKUTh I GioMexaHiuHA BIACTHBICTH
M'A38; g, ... , 817, by, ... , b1y — KoedilieHTH NPU NepeMiHHUX.

TakuM YHHOM, MH ONEPXKYEMO PIBHAHHS IIsl MOIEIIOBaHHS OiOMEXaHiYHHX BIACTHBO-
creit M's13iB, siKi GepyThb ydacTs y peryisuii BepTHKaabHOI NO3HM TiNa JIOOUHY 32 MOKA3HUKa-
MH XapaKTEepUCTHK MPOCTOPOBOTO PO3TALIYBAaHHA TiNla MOAUHH B cTiiwi. [TokasHuku TOHYCY
xicTsikoBHX M's3iB Oynu npuiinsTi 3a ¢yHkuito (Y), a mepepaxopaHi MPOCTOPOBI TIOKA3HUKH
(minidini i kyToBi) sk aprymentH (X).
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Hanpuxnag, juis Toro, mo6 BH3HAYKTH TOHYC TpaNelLienoniGHOro M'sa3a AiBYHHKA 7
POKiB HeOOXiNHi 3HaYEHHA NPOCTOPOBHX NTAPAMETPIB PO3TAIIYBAHHA il TiNa y BepTHKANbHIK
no3i (npumycTuMo, 1i 3HaYeHHs HacTynHi: o = 19,13%; a, = 0,93°; o3 = 14,17°; oy = 74,807
as = 85,93°; o6 =2,53% 1, = 19,89 mm; 1, = 31,82 mm; 13 = 13,07 mm) i 3poSuty obuncnerns
3a BKasaHow ¢opmynow, a came: F=-497,827-0,797386*19,13 + 22,2639*0,93 +
6,66104*14,17 +  7,20694*74,80-1,87574*85,93  +  13,2791%2,53-2,51024*19,89
+2,25575%31,82 + 3,58559*13,07 = 82, Buxonsuu 3 LpOro, 3a3HAUMMO, IO TOHYC Tpare-
nienoxiGHoro M's3a 7-niTHBOT AiBUMHKHM jopiBHIOE 82,22 y.0.

Buxopauu 3 1poro, Jis BU3HAYEHHS KYTiB HAXWIy IONOBH i Tyny6a (o, O), K eneMe-
HTiB (JaKTOPHOT CTPYKTYpPH IOCTABH JIFOJHHM, HaMU OyJIH OTpHMaHi HaCTYNHI PiBHAHHA ML
16 nitix xnomyukis. [ToxasHuxy uux KyTiB Oymu npuitaati 3a ¢ynkuito (Y), a mepepaxosa-
Hi [IOKa3HUKHK TOHYCY KiCTAKOBHX M'A3iB 1 aMILTITy/IHO-4aCTOTHHX XapaKTePHCTHK KOMHBAHD
30IM rina six aprymentu (X).

Yoty = - 8,7325-0,438.F+0,07281.F,+0,05443 F3+0,22342.F,+0,21049.Fs-
-1,792.Acp.Y+5,41044. fop.Y+0,70252. Acp. X+0,34597. fop.X ©)

- Y= -88,032+0,64834.F,-0,131.F,+0,08402.F+0,22934.F+0,09899.F-
-0,5084. Acp.Y+0,12328.fop. Y+4,07569.Acp.X-0,4549.fcp.X 6)

ne Fi — Tonyc tpanenienoni6roro m's3a; F; — ToHyc M., mo Bunpamnse xpebet; F; — Tonye
BENIMKOTO CifHMyHOro M.; F4 — ToHyc gBoronmooro M'ssa crersa; Fs — Tomyc smTKOBOrO
M's3a; Acp.Y — ammiityna komupanp 31IM y caritaneni# momuni; fep.Y — wacrora
xomueaub 3IIM y caritaneHiff miommui; Acp. X - ammiityna konuBase 3ILM y
¢ponTanshiit miomusi; fop.X — yacrora konupane 3LIM y dpoHTanbHi# mIomMHI.

BucnoBku. Brknaneni fani AaroTh miACTaBy CTBEPIKYBATH, IO MiK XapaKTePHCTH-
KaMH TIPOCTOPOBOIO PO3TALIYBAHHA OCHOBHMX GiONaHOK Tina NIOAMHH, a TakoX Giomexaniy-
HHUMH BIACTHBOCTSIMM KiCTSKOBHX M'S3iB i aMIITITY{HO-4AaCTOTHHX XapaKTePUCTHK KONUBAHb
30IM Tina JOAMHM iCHYIOTH 3HAUHI KOpENSIIiiHI B3aeMO3B'A3KM. BUSBIICH] B3a€MO3B'S3KH
NpencTaBieHi y BUMIAN MiHIHHMX PiBHAHb perpecii Ipyroro mopsaaky, B pe3ynbTali 4oro
OTpUMaHi PIBHAHHA JUIA MOZETIOBaHHA GiOMEXaHI{YHMX BIacTHBOCTEH M'A3iB, ski GepyTs
Y9acTh y perysuil BepTHKAIBHOI 03K TiNa JTIOHHHU 33 TIOKa3HUKAMH XapaKTEPHCTHK Ipoc-
TOPOBOI'O PO3TAILYBAHHA TiNa JIOAMHM B OPTOrpajHii mosi.

IlepenexTHBH NOJANBMIHX Aochimxens. [loganbmioro JocmimKeHHA HOTpebyOTh
npo6iemMy BUKOPHCTaHHS NTOOYIOBAHUX MOJIeliel B AKOCTi 00'€KTHBHUX KPUTEPIiB Iearori-
YHOTO KOHTPOIIO po3pobieHol MeToaukH i 3aco6iB KOpeKLUil NOCTaBH JIIOIUHHU 3 YpaXyBaH-
HAM MOIMBOCTEH CIPAMOBAHOTO BIUNMHMBY (i3MYHHX BOpaB Ha Mpolec (pOPMYBAHHA Npoc-
TOPOBOTO MONOXKEHHS XpeOTa IIOHHHU.
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