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Anomauii

Y cmammi naeedeno pezynvmamu nopieHsibHo20 ma JAOHSIMIOOHO20 OOCHIONCEHHS OCHOBHUX HNOKA3HUKIG
@DYHKYIOHANBHOI 30aMHOCMI X60PUX HA OCMeoapmpo3s. IHOeKC Macu mila, GOab0osi 6i0wymmsi, pPaHKo8a CKYMICmb,
amnaimyoa pyxie, cuna mUszie. L]i pesyromamu € 0CHO80I0 0Nl 00 €KMUBHOL OYIHKU Ul NOPIGHAHHS e@heKxmueHOCmi
JUKY8anHs: ma peabinimayii xeopux na 2onapmpos 0—I penmeenonociunoi cmaoii.

Knrouosi cnosa: zonapmpos, gizuuna peabinimayis, NOKA3HUKU, NOPIGHSIHHAL

Onvea_Andpuniuyk. Pe3yrvmamul _npogedenus ghuszuueckoil peadunumauuu 001bHbIX Ha _20Hapmpo3 (-
1 penzenonozuueckoii cmaduu. B cmamve npugedenvl pe3yivmamol CPAGHUMENbHO20 U JOHUMIOOHO020 UCCIe008AHUT
OCHOBHYBIX NoKazamenel QYHKYUOHATLHOU CNOCOOHOCMU OONIbHBIX OCIMEOapmpo30M: UHOEKC Maccvl meaa, 6oiesvle
owyuenus, YmpeHHas CKOBAHHOCb, aMNIUMYO0a 08UNCEHUL, CUNA MblYy. Dmu pe3yabmamsl A6IAI0MCcs OCHOB0U O
00bEKMUBHOU  OYeHKU U CPAGHeHUs dP@PekmusHocmu nedeHus u peaburumayuu O0IbHBIX 20Hapmpo3om (-
1 penmeenonoeuueckot cmaouu.

Kniouesvie cnosa: conapmpos, ghusuneckas peabunumayus, nokazamenu, CpagHeHue.

Olha Andriichuk. Results of Implementation of Physical Rehabilitation Among Patients with Gonarthrosis of
0-1 Roentgenologic Stage. In the article we've shown the results of comparative and longitudinal research of basic
indicators of functional ability among patients with gonarthrosis: bodymass index, painful sensations, morning
stiffness, movement amplitude, myodynamia. The given results are the basics for the objective rating and comparison of
treating and rehabilitation results among patients with gonarthrosis of 0-1 roentgenologic stage.

Key words: gonarthrosis, physical rehabilitation, indicators, comparison.

YK 612.76:611.718-055.15 Onexcanop Banvkesuu,
Onekcanop buuyk

biomexaHiyHMi aHAJII3 cariTaJabHOro Npo@ijar CTONH AiBYaTOK MOJIOIIIOL0
IIKIJIBHOT 0 BiKY

Bonuncexuti nayionanvnuii ynigepcumem imeni Jleci Yxpainxu (m. Jhyok)

ITocTanoBKa HAYKOBOI MpoGjaeMH Ta ii 3HaYeHHs. AHAJI3 OCTaHHIX Aocaixxenb. CTomna JIIOAUHA B
rporieci (LTOreHeTUYHOr0 PO3BUTKY 3a3HaIa 3HAYHUX 3MiH. DYHKIIISI CTOIMHM Ja€ 3MOr'y YCHIIIHO peajli3oByBa-
TH HAWIIMPIII acTIeKTH NIEPEMIIIEHHS JIFOJAWHH B IIPOCTOPI B yChOMY 0aratcTsi il pyXoBHX MOXIUBOCTEH [2; 5].

I3 mornsany GioMexaHikd, CTOMY MOTPIOHO BUBYATH HE y BUTJISAI OKPEeMOro (YHKI[IOHAIBHOTO YTBO-
peHHS, a SK €JIEMEHT CKJIaJHOI CHCTeMH OIOpHO-pyxoBoro amapaty [1; 3; 5]. BomHouac peranbhHe Ta
nmoriu0JIeHe BHMBYCHHS OMOPHO-PECOPHHMX BJACTHBOCTEH CTONMM B CariTajbHIM IUIONMHI JacTh 3MOr'Y
BHSIBJIATH B JIITEH CXMJIBHICTH JIO IJIOCKOCTOIOCTI ¥ IPOBOIUTH MOTPIOHI 3aX0/IH 111010 11 MPOo()JIaKTHUKH.

Yumaio aBTopiB [1; 5] cTBEpKYIOTh TIPO JOMUIbHICTE BUKOPUCTAHS CYYaCHUX KOMIT FOTEPHUX TEXHO-
JOTid y JiarHOCTHIII CTaHy OIOPHO-PYXOBOTrO amapaTy JiTedl mkiuieHoro Biky. IlepeBara cyuacHHxX
KOMII'FOTEPHHMX TEXHOJIOTIH MPH A1arHOCTHIII TOJSIrae B iX MPOCTOTI, JOCTYITHOCTI Ta MIBUIKOCTI OTPUMAHHS
pe3yabTaTIB TOCIIHKCHHS.

Sk 3acBiguye aHami3 JiTepaTypHUX jokepen [3; 5] y IIKOMSApiB JAOCHTh YacTO BUSBISIOTH IJIOCKO-
CTOIICTh. Y MOJIOJIIIOMY IIKUTBHOMY Billi cToma mnepebyBae B CTajii pO3BUTKY, a TOMY HECIPHSTIHBI
30BHIIIHI Jil MOXXYTh MPU3BOIUTH 10 BUHUKHEHHS (DYHKIIOHAJIBHUX BiIXWJCHb. I1in BIUMBOM (i3UYHHMX
BIIPAaB CTOIA TAKOXK MOXE CYTTEBO Je()OpMyBaTHUCS, 10 YACTO MPU3BOIUTH /10 HebakaHUX HaciiakiB. Came
TOMY PaHHS JiarHOCTUKA CXUIBHOCTI /IO TIIOCKOCTOMOCTI Ta 11 Mpo(iTakTHKa € aKTyaJIbHO0.

3B’s130k podoTH i3 BaXKJIMBHUMH HAYKOBUMH MporpamMamu. JIOCIiPKEHHs TPOBOJIIIOCS BiATOBIIHO
1o “3senenoro wiany HJIP y cdepi ¢piznunoi kynbrypH i ciopty Ha 2006-2010 pp.” MinicrepcTBa YKpaiHu

© Banvkesuu O., buuyx O., 2011
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y cmpaBax ciM’i, Moiomi Ta cmopTy 3a Temow 3.2.1 “YmockoHaneHHs OiOMEXaHIYHHUX TEXHOJIOTIH Y
¢i3MYHOMY BUXOBaHHI 1 peabiniTallii 3 ypaxyBaHHIM MPOCTOPOBOI OpraHizallii Tijia JoauHu .

3aBnaHHs OCHIDKEHHS — BU3HAYNTH Ta MPOAHANI3YBaTH OioMeXaHIUHI XapaKTePHCTHKH CariTalbHOTO
o LIF0 CTOMH B TIBYATOK MOJIOJIIONO INKIILHOTO BIKY.

Metoau nocaimkennsi. Ilin yac mocmikeHb BHUKOPUCTAHO TaKi METOIH, SK aHAJI3 JITEPaTypHUX
JoKeper, BizeoMetpis (porpama “Big Foot”) Ta Meroan MaTteMaTHuIHOT CTATHCTHKH.

Buknan ocHoBHOTro MaTepiany i oOIpyHTYBaHHSI OTPUMAHUX Pe3yJabTaTiB gocaimkenHs. OnopHo-
PYXOBUH amapat JIIOJIMHA BHKOHYE OMOPHY, PYXOBY Ta 3axucHy QyHkuii [2; 3; 5]. Sk 3acBiguye anami3
JITEpaTypHUX JDKeped [2; 5], croma JIOAMHM € ONOPHUM BIAIUIOM HIDKHBOI KIHIIIBKH, SKa B IPOIECI
eBoJIIOLiT HaOy/a (opMH, IO A€ 3MOTY PIBHOMIPHO PO3MOAUIATH HaBaHTa)KEHHSA. BapTo Takoxk 3a3HAYUTH,
10 CKJICTIIHHS CTOIM HACTUIBKH MIIHI, 1110 3[aTHI BUTPUMYBATH MMOCTiHHI (i3U4HI HaBAaHTAKEHHS, i BOIHO-
yac HaaMmipHi (Qi3MuHI HaBaHTaXXEHHS, OCOOJNMBO B IMEPioJl POCTY, HEPINKO MPHU3BOAATH JIO MATOIOTTYHHX
3MiH y OyJIOBi CTOIH.

Came TOMY, JUIS paIlioHaIFHOTO J03YBaHHS (DI3MYHUX BIPAB y MOJOJIIOMY MIKUILHOMY Billi TOTPiOHO
BpaxoBYBaTH 0ioMeXaHi4Hi 0COOJIMBOCTI CTOIH JITEH.

I3 meroro aHamizy OioMeXaHIYHHUX XapaKTEPUCTHK CTOMHW iBYATOK MOJIOJIIIOrO IIKUIBHOT'O BIKY B
cariTanpHIi TUIOIIMHI BUKOPUCTAHO BilleOKOMIT I0TepHY nporpamy “Big Foot”. Bigeosiiomky mpoBomumu 3
ypaxyBaHHSIM OCHOBHHX OiOMEXaHIYHHX BHUMOT: Yy MICISX PO3MIIEHHS aHATOMIYHMUX TOYOK MU HaHOCHIIU
MOMITKH MapKepoM, a B IUIOIIUHI 00’€KTa 3MOMKH — MacIlITabHy JiHIHKY, PO3/iieHy Ha Bipi3KH 1O JBa
canTuMerpu. DoToamapaT KpIMUBCSA Ha INTATHBI Ha BiacTaHi 2,5M Bix 00’€KTa 3MOMKH, IPU I[LOMY BICh
00’ekTrBa (hoToamapara OyJsia 30pi€eHTOBaHA NEPIICHANKYJIIPHO J0 IUIOIIUHU 00’ €KTa 3HOMKH.

BiomexaHi4H1 XapaKTEpPUCTUKN CTONH IIKOJSAPIB BH3HAYAIM HAa OCHOBI BigeorpaMam, a Juis onudpo-
ByBaHHA (oTorpadiii BAKOPUCTOBYBaIH KOOPAHMHATH 11 aHTPOMOMETPHYHMX TOYOK Y CariTalbHIN IUIONINHI.

[Iporpama “Big Foot” aBTOMaTW4HO po3paxoBye W MpeAcTaBise y BUTIsAAL (aima 3BiTY JiHIMHI Ta
KyTOBi Oi0MeXaHI4Hi XapaKTePUCTHKH CTOIH: JOBXHHY OMOPHOI YaCTUHH CTOIH; BUCOTY TOMIUJIKOBO-CTYIIHE-
BOT'O Cyrii00a, BUCOTY BEPXHBOI'O KPar0 YOBHOMOAIOHOT KICTKH, TUIECHEBUH KYT O, II'ATKOBHH KyT B # KyT 7,
SIKHH XapaKTepU3y€e PECOPHI BIACTUBOCTI CTOITH 3arajioM.

Pe3ynbratu pociimkeHb, onparboBaHi METOAaMU MaTEeMAaTHYHOI CTATUCTHUKH, TPEACTABICHO B TAONHITI 1.

Tabnuys 1
BiomexaHiyHi MOKa3HMKH CAriTAILHOTO NPO(III0 CTONH AIBYATOK MOJIOALIONO IIKIIbHOIO BiKy
Ne X ) X ) X ) X )
/ IMoxa3znuk X | X X X |
3/m 1 knac 2 Kaac 3 kaac 4 kaac

1 | JoBxuHa OOPHOI YaCTUHU

125,19 8,29 127,73 | 10,49 |153,46 | 69,75 |143,72 | 10,54
CTOITH, MM

2 | Bucora roMiJIKOBOCTOITHOTO

55,92 4,15 59,68 5,38 59,65 11,96 | 64,29 5,14
cyrnoda, mum

3 | BucoTa BepXHBOIO Kparo

S 36,79 2,87 36,86 3,79 38,42 7,84 40,5 3,44
YOBHOMO/I0HOT KICTKH, MM

4 | IlnecHeBwii KyT 0, 2pao 20,11 2,65 21,01 2,93 19,79 3,81 19,72 2,64
5 | II’satkoBwii Kyt B, epao 25,81 4,89 29,39 5,10 25,75 7,71 23,71 4,45
6 | Kyrvy, epao 134,08 6,58 129,6 6,85 134,45 9,11 136,86 5,99

Jnist 3py4HOCTI aHami3y OTpHMaHI pe3yibTaTH MpPEACTaBiIeHO B rpadiuHomy urisai (puc. 1 i 2). Sk
BUJHO 13 Jiarpamu (puc. 1), JIOBKMHA OMOPHOI YaCTWHU CTONM B JIBUATOK i3 BIKOM 3pOCTa€, OJHAK IICH
mpoliec BiAOyBaeThcs HepiBHOMIpHO. Tak, y MIBYAaTOK y mepion i3 7 10 8 POKiB BiA3HAYEHO MiHIMaJIbHUH
3picT moka3HuKa — 2,54 MM; y mepiox Big 8 10 9 poKiB — MakCHMaiIbHUH 3piCT MoKa3zHuKa — 25,73 MMm. Y
nepion 3 9 no 10 pokiB MPUPICT JOBXKHHUA ONOPHOI YaCTUHH CTONMH B JIiBYATOK CTAHOBUTH 9,74 MM.
CymMapaui 3picT moka3zHuka B niepiox i3 7 o 10 pokiB nopieHioe 18,53 Mm.

Bucora roMiIKOBOCTOITHOTO Cyrjio0a B JIBYaTOK MOJIOMIIONO INKUIBHOTO BIKY 3MIHIOETBCS XBHJIC-
nonibHo i HepiBHOMipHO. Tak, y mepion i3 7 mo 8 pokiB mMoka3HUK 3poctae Ha 3,76 MM. Bapro Takox
3ayBaXXUTH, IO B Tepiox i3 8 10 9 pokiB BHCOTa TOMUTKOBOCTOITHOTO CYTi00a B iBYATOK 3MEHIIYETHCS, alle
JOCUTh HecyTTeBo, numie Ha 0,03 MM. A or y mepion i3 9 mo 10 pokiB y JiBUATOK BiJI0OYBa€ThCs MaKCH-
MaJIbHHIA 3pICT MOKa3HUKa — Ha 4,64 MM.
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. Knacu
[ JoBXMHa ONOPHOT YaCTUHM CTONU, MM

[ Bucora rominkoBo-cTonHoro cyrnoba, mm
E Bucota BepxHbOro kpato YOBHOMOAIBHOI KicTKM, MM

Puc. 1. Jlinitini Oiomexaniuni xapaxmepucmuru cmonu 0ig4amox MoaA00UL020 WKIIbHO20 GIKY
8 cacimanvHill NAOWUHI

Sx BuaHO 3 rpadika (puc. 1), BUCOTa BEpXHBOr0 Kpar YOBHOMOAIOHOT KICTKH 3 BIKOM 3pOCTa€, X04a IeH
mpoliec BiOyBaeThcs HepiBHOMIpHO. Tak, y AiBYATOK y mepion i3 7 A0 8 pOKiB 3pOCTaHHs MMOKa3HMKA MiHi-
MaJibHe i cTaHoBHUTS Jiuie 0,07 mm. VY niepion i3 9 1o 10 pokie — 1,56 MM, a B tiepion i3 9 10 10 pokis — 2,08 mm.

JluHaMika KyTOBUX XapaKTEPUCTHK CATITaIBLHOTO MPOQLII0 CTOMH JIIBYaTOK MOJIOJIIOT0 MIKUTFHOTO Ma€e
Jenno HImi xapakTep (puc. 2).

Sk 3acBiguye aHaji3 Pe3yNbTATIB, Y JIBYATOK MOJIOJIIOrO IIKUIBHOIO BIKY IPOCTSKYETHCA TCHICHITIS
JI0 3MEHIICHHS KyTa anb(da y BIKOBOMY acleKTi, MpoTe Iei mporec BinOyBaeThesi HepiBHOMIpHO. Tak, y
nepion i3 7 10 8 POKiB AOCHIKYBaHUHN MOKa3HUK Jielno 3pocrae — Ha 0,89 rpan. V nepion i3 8 10 9 pokiB y
JIBUATOK BiJI3HAUCHO MaKCHMallbHy 3MiHY MokasHuka — Ha 1,22 rpang. A B mepiox i3 9 mo 10 pokis
BiI0YBA€ThCS IOCUTh HE3HAYHE 3MEHILICHHS KyTa aibda — e Ha 0,07 rpan.
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. Knac
O MnecHeswui KyT o, 2pad

E M'atkosuin kyT B, 2pad
B Kyt y, epad
Puc. 2. Kymoegi 6iomexaniuni xapaxmepucmuku cmonu 0ig4amox MOJI00UL020 WKIIbHO20 GiKY
8 ca2imanvHill NAOWUHI

Kyr Gera y BIKOBOMY acleKTi 3a3Ha€ OUTbII CYTTEBUX 3MiH. Tak, y mepiof i3 7 10 8 pOKIB MOKa3HHK
3poctae Ha 3,58 rpaa. A oT y HacTymHHH BIKOBHH Iepiof, i3 8 10 9 pokiB, KyT [} 3a3Ha€ MaKCHMAaIbHOTO
3MEHIIIEHHS — Ha 3,64 rpaa. Y nepiof i3 9 1o 10 pokiB A0C/iIKyBaHUM TOKa3HUK 3MEHIIyeThCs Ha 2,04 rpa.

Kyt y Takox 3a3Hae meBHUX 3MiH y BikoBoMy acmekTi (puc. 2.). Tak, y mepiox i3 7 no 8 pokiB
BiZIOyBa€THCS CyTTEBE 3MEHIIEHHS KyTa — Ha 4,48 Tpaja. A OT y HACTYIHI BIKOBi MEpioy JOCTiIKYBaHUH
MOKa3HUK 3pocTae. Tak, y nepiox i3 8 10 9 pokiB 3picTaHHS MOKa3HUKA MaKCHMalIbHE i cTaHOBUTH 4,85 rpajn y
nepion i3 9 1o 10 pokiB — nuie Ha 2,41 rpan.
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AHami3yrou BIIHOCHI MPUPOCTH JOCIIIPKYBaHUX MOKa3HHUKIB Y BIKOBOMY acCIEKTi, BapTO 3ayBaXKHTH,
[0 MaKCUMAaJbHUUA MPHUPICT JOBKHHHU OIMOPHOI YaCTHHU CTONH B JIBYATOK MOJIOJIIONO IIKUIBHOTO BIKY
BiIOyBa€eThCcs B mepion i3 8 m0 9 pokiB i craHOBUTH 18,3 %, BOJHOYAC MAaKCHMMAJIbHHA MPHUPICT BUCOTH
TOMIUTKOBOCTYITHEBOTO CYTiio0a i BUCOTH BEPXHBOTO KPar0 YOBHOMOJIOHOT KiCTKH BiIOyBa€eThCs B Mepiof i3
9 o 10 pokiB Ta, BIAMOBIAHO, CTAHOBUTH 5,3 % 17,5 %.

Baprto Takox 3ayBaXKHMTH, 110 MAKCUMAIILHUIA MPHUPICT KYTOBUX XapaKTEPUCTUK CaTiTaIBHOTO MPOQLII0
CTOIH B JIIBYATOK MOJIOAIIOrO MIKUILHOT'O BiKY BiAOYBa€ThCs B Tepion i3 8 10 9 pokiB — kyra o — Ha 6,0 % ,
kyta B —Ha 13,2 % , kyra y —Ha 3,7 %.

Bucnorku:

1. 3acrocyBanns nporpamu “Big Foot” mano 3Mory BU3Ha4YHTH JTiHiiHI Ta KyTOBI XapaKTEPUCTUKH cari-
TaJIBHOTO MPO(]LII0 CTONMM B JIIBYATOK MOJOANIONO IIKUIBHOTO BiKY 3 METOIO iX aHali3y A MpoQiIaKTHKH
TJIOCKOCTOMOCT.

2. 3MiHa JiHITHAX XapaKTEpPUCTHK CariTAIbHOTO MPOdIII0 CTOMHU AiBYATOK MOJOAIIOrO MIKUTEHOTO BiKY
3acBilUy€ MpO iX 3pOCTaHHS y BIKOBOMY acmlekTi. MakCHMaJdbHUH MPUPICT JOBKHHU OMOPHOI YaCTHHH
cTonu BiAOyBaeThcs B mepion i3 8 mo 9 pokie — 18,3 %, BHCOTH TOMUIKOBOCTYIIHEBOrO cyrioda 5,3 %,
BHCOTH BEPXHBOT'O Kparo YOBHOIMOAIOHOT KicTKH 7,5 Y.

3. AHani3 JUHAMIKA KYTOBHUX XapaKTEpPHCTHK CariTalbHOTO MPO(MITI0 CTOMU JIiBYATOK MOJOIIIOTO
IIKUTBHOTO BiKY 3aCBIIYY€E, 1[0 BOHU 3a3HAIOTh MaKCUMAaJIbHUX 3MiH Y mepiof i3 8 10 9 pokiB — KyT o — Ha
6,0 %, xyt B —Ha 13,2 %, kyr vy — Ha 3,7 %.

IepcnekTHBH MOJANBIIUX AOCTIIUKeHb MOB[s3aHi 13 BU3HAYCHHSAM OlOMEXaHIUHUX XapaKTEPUCTHK
CTOIH JIBYATOK MOJIO/IIIOTO MKUTEHOT'O BiKY V (PpOHTANBHIN TUIOIHHI.
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Anomauii

Y ecmammi euxnadeno ocnoeni acnexmu euxopucmawnus eideoxomn tomepnoi npoepamu “Big Foot”, sky mu
3acmocyeany Onsl GU3HAYEHHSI ONOPHO-PECOPHUX BIIACTUBOCMEN CMONU 6 CAa2iMANbHill NIOWUHI, NPOAHANI308aHO
OloMeXaniuHi XapaKmepucmuky cazimaibHo20 NPoQiuo cmonu 0iHamoK MOJ00UWO20 WKIIbHOZO GIKY, SUHAYEHO iX
OUHAMIKY y 8IKOBOMY ACNEKMI MaA KOPEIAYIUHI 63A€MO38 S13KU.

Knrouosi cnosa: npoepama “Big Foot”, dieuamka moioouio2o WKiIbHO20 iKY, OIOMeXaHiuHi XapaKkmepucmuku
cmonu, cazimanbHa NIOWUHA.

Anexcandp Banvkesuu, Anexcanop buviuyk. Buomexanuueckuii ananu3 cazummanvnozo _npoguna_cmonsl
0€60UeK _MAAdUie20  WKOIbHO20 _803pacma. B cmamve  U310JICeHbl  OCHOBHblE — ACHEKMbl  UCHONb30GAHUS
8UOeoKOMNbIOMepHOU npocpammul “Big Foot”, Komopyio mvl UCROIb306aMU Ol ONpedesieHusl ONOPHO-PEeCCOPHBIX
CBOLICME CMONbL 8 CASUMANLHOU NIOCKOCMU, NPOAHATUSUPOBAHBL OUOMEXAHUYECKUEe XAPAKMEPUCMUKU CASUMATIBHOZ0
npohuist CmMonsl 0e8OYEK MIAOUIe20 WIKOILHO20 BO3PACMA, ONpedeieHbl Ux OUHAMUKA 6 603DACMHOM dcneKkme u
KOPPEIAYUOHHbLE B3AUMOCES3U.

Knrouesvte cnosa: npocpamma “Big Foot”, Oesouxku muaoduie20 WKOIbHO20 803pACMA, OuOMexanuyeckue
XapaKxmepucmuky CMonwl, Ca2umaibHds NIOCKOCMb.

Aleksandr Valkevich, Aleksandr Bychuk. Biomechanical Analysis of Sagittal Profile of Foot Among Junior
School Girls. The article presents the main aspects of usage of computer video-program “Big Foot” that we have used
for defining locomotive characteristics of foot in sagittal plane, also we have analyzed biometric characteristics of
sagittal profile of foot among junior school girls and defined the dynamics in age aspect and correlational
interconnection.

Key words: program “Big Foot”, junior school girls, biometric characteristics, sagittal plane.
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