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PE3IOME

Ifenv uccnedoeaHuUs: OLEHUTH BAUSHYE CTUOAHHS U Pa3rubaHus 3BEeHBEB TeAd [IPH [IePEMEILEHNY B ITOCAIKe
XOKKEHCTa Ha IIOAOKEHHE CYyCTaBOB OTHOCHTEABHO OOIIIETO LIEHTPA Macc TeAd.

Mamepuan u memoodsl. B uccaeoBaHuy IIPUHSAA YIACTHE TPyIIa U3 14 BbICOKOKBAAU(UIIMPOBAHHBIX XOKKEH-
CTOB, BBIIIOAHSIBIIIMX IIEpPEMEIIEHHE B Oere Ha KOHBKAX M IIPOIPHOLIEIITHBHOE IIepeMEIeHHe Ha TEeH30IIAAT(OPMY B ITOCAIKY
xoKKeucTa. [IpoBeneH GroMexaHIeCKHM aHaAN3 ABIKEHNM MeTOOaMU BUIEOaHAAN3a, TeH30[UHAMOMETPUH 1 MUOTPahHH.

Pesynemamet. BriaBaeHbI Hanboaee ONTHMAaAbHBIE UANIA30HBI CYCTABHBIX YTAOB KOACHHOI'O M Ta300€pEeHHOr0
CyCTaBOB B IIOCQIKEe XOKKEHCTA. B 4acCTHOCTH, IIpH (PUKCAIIMHM YTAOBOTO ITOAOXKEHHsS KOACHHOIO CyCTaBa B AHAaIla3oHe
80-90 rpazmycoB OTMEYEHO CHHXKEHHE BEAWYHMHBI CHABI MBIIICYHOMN THATH YeTBIPEXTAABOH MBIIIEI Oe/pa Ha IepegHIO0
KpecToobpas3Hyo CBA3Ky. BeandynHa MAHHOTO CHHUIKEHUS BapbHpoBasa B auamaszoHe 17-22 % oT cpegHUX BEAWYHH IIO-
Kas3aTeAs, ITIOAYYEHHBIX IIPH YTAOBOM IIOAOKEHHH KOAEHHOTro cycraBa MeHee 80 mau 6oaee 90 rpamycoB. Crubanue B Ta-
300eIPEeHHOM CycTaBe B auanasoHe 42-55 rpafycoB IIPH ONTHMAABHOM ITOAOKEHHH KOAEHHOTO CycTaBa CIIocOOCTBOBaAO
YBEAWYEHHIO PaBHOBECHS B 3aJJaHHOM II03€.

Baxnrouenue. Crubanue U pasrubaHHe TYAOBHIIA IIPHUBOAAT K U3MEHEHHIO [IOAOKEHHS CyCTaBOB, CBA3aHHBIX C
obumM neHTpoM Macc Teaa (OLIMT) m mocaemyromel OnoMexaHUKOH nmocaaxu. OTKAOHEHHE YTAOBBIX IIOAOXKEHHH OT OIl-
THMAaABHBIX QUAIIA30HOB BAMSET Ha TpaeKTopuio nepemenreHus OLIMT ¢ BEpTHKaAbHBIMU KOAeOQHMAMH, YTO, B CBOIO
odepeanb, HETaTHBHO CKa3bIBAETCS HA CKOPOCTH MEpPeMEIeHUs M YCTOHYNBOCTH ITOCAAKH XOKKeHCTa. BbIxo/ 3a rpaHuIlb
30HBI IIOCTYPAABHOTO IIOAOKEHHS MOXKET IIPHBOAMUTEL K 00A€e KECTKOM IT0CaJO0YHOM I103€, YTO YBEAHMYHBAET PHCK TpaB-
MHPOBaHHUS IepeaHeH KpecTooOpa3Hoi CBA3KH.
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ABSTRACT

Objective: to evaluate the effect of flexion and extension of the body units during ice-hockey players” movements
in the sitting position on the location of the joints in relation to the general center of body mass.

Material and methods. A group of 14 highly qualified ice-hockey players who performed running move-
ments on skates and proprioceptive movements onto the strain platform in the ice-hockey player’s sitting position. The
biomechanical analysis of the movements was conducted with the use of the methods of video analysis, strain gauge, and
myometrial method.

Results. The most optimal ranges of the articular angles of the knee and hip joints in the in the ice-hockey player's
sitting position have been identified. In particular, in the fixation of the angular position of the knee joint within the range of
80-90 degrees, there was a decrease in the strength of the muscle pull of the quadriceps femoris on the anterior cruciate
ligament. The value of this decrease varied within the range of 17-22 % of the average values of the indicator that were ob-
tained when the angular position of the knee joint was less than 80 or more than 90 degrees. Flexion in the hip joint over the
range of 42-55 degrees with the optimal position of the knee joint contributed to increased balance in the given position.

Conclusion. Flexion and extension of the torso lead to changes in the position of the joints associated with the gen-
eral center of body mass (GCMB) and subsequent biomechanics of the sitting position. The deviation of the angular positions
from the optimal ranges affects the trajectory of the GCMB with vertical vibrations, which, in its turn, negatively affects the
speed of movement and stability of the ice-hockey player’s sitting position. Going beyond the boundaries of the postural posi-
tion zone can lead to a more rigid sitting position, which increases the risk of injury of the anterior cruciate ligament.

Key words: ice-hockey player's sitting position, biomechanics of movements, proprioception of position.
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Beeoernue

XapakTep ABUXKEHHUH B CIIOPTHUBHOM Jed-
TEABHOCTH OIIPEAEASIeTCSl TPAEKTOPUSIMHU IIe-
peMelleHNs 3BEHBEB TeAa M CHAAMH, CO3/a-
BaeMbIMHU IIpU B3aUMOIEHCTBHUH 3THUX CHA.
H3MmeHeHHMe KHHEMAaTHYeCKHX IIapaMeTpOB
ABMXKEHUS  BA€YET CO3JaHHE  H3AUIIHUX
HaIIPSPKEHUH B CKEAETHBIX MBIIIIAX U CyCcTa-
BaX CIIOPTCMEHA, YTO IIOBBIIIAET BEPOSTHOCTD
IIOAYYEHUS TPaBMBbI [1].

[ToBpexkneHve nepenHel KpecToobpasHoi
CBSI3KM B CIOPTHUBHOH MI€ATEABHOCTH HUMEET
JOCTATOYHO IIHNPOKOE PACIIPOCTPaHEHHE, YTO
MOXKEeT HMeTh HETaTHUBHBIE ITOCAECIACTBUS IAS
CIIOPTUBHOTO goAroaetus [2, 3|. BzaumocBsasb
BAUSIHUSI 3BEHbEB TeAd IIPU yAEPKAHUH I103-
HBIX IIOAOXKEHHUH OKa3bIBAIOT BAHSHHE Ha CO-
3/laHHME YCHAWM Ha CyCTaBHO-CBS30YHBIH arl-
mapaT CHOPTCMEHa, 3a/efCTBOBAHHBIM IIpU
BBIIIOAHEHHUH CTOMKH HAW IIOCAIKU. Pazamy-
HbIe YCAOBHS ITOCAKH, CBA3aHHBIE C YIAaMH
crubaHus KOA€HA M [BUXKEHHS TYAOBHIIA,
SABASIFOTCS 3HAYUTEABHBIMH (paKTOpaMH PHCKA
JAs TIOAy4YeHUs TpaBMbI [4, 5|. XKecTkasa mo-
cagka, XapaKTepH3YIOLIAdcs yMeHBIIeHHBIM
crubaHueM KoAaeHa U Oeapa U YBEAWYEHHOH
BEPTHKAABPHOH CHAOM peakUyy OIIOPHI, CBSI-
3aHa C IOBBIIIEHHON Harpy3kKod Ha Iepes-
HIOI0O KpecToobpasHyio CBsa3Ky [6]. Bzaumo-
CBI3b IIEpEeMEIIeHUN 3BEHBEB TeAd OTHOCH-
TEABHO APYr Apyra B OOIIeTo IIEHTpa Macc
Teaa (OLIMT) BAuseT Ha OHMOMEXaHUKY I10Ca-
KU [7], onHAKO ee 5(pEKTUBHOCTE CBI3aHa CO
cnenuUKOM BBIIOAHSIEMOTO [BHKEHUS U
K02(h(pUIIHUEHTOM KEeCTKOCTH omopel. [lpum
OLlIEHKE ABHUXKEHHUS XOKKEHCTa He [0 KOHIa
peIlleHbl BOIIPOCHI OITHMAABHOCTH AHAIla30-
HOB YT'AOB CYCTaBHBIX IIOAOXKeHHH [8, 9]. Pe-
IIEHHE 3THUX BOIIPOCOB IIPEAOIPENEATIET BO3-
MOZKHOCTb CHIIKEHHS TPaBMHUPOBaHUHA CycTaBa
3a CYET YMEHBIIEHHSI CYCTaBHO-MBIIIEYHOTO
HanpsxeHus [10].

Ilens uccneooeaHust

OneHuTh BAWSHHE Crub0aHUg U pasruda-
HUS 3BEHBEB TeAd IIPU IIepEMEIeHNH B I10Ca-

Problems of health and ecology, 2020, Ne 3(65)

K€ XOKKEHNCTa Ha IIOAOKEHHE CYyCTAaBOB OTHOCH-
TeAbHO OLIMT 1 OCMOMEXAHUKU ITOAOIKEHIS.

Mamepuanst u memoowst

Ha ocHOBaHHH NOAYYEHHBIX paHee 3KC-
IePUMEHTAABHBIX MOAHHBLIX OblAd BBIIABUHYTA
TUIIOTe3a, 4YTO yAAMHEHUE I103Bbl CIIOPTCMEHa
[IPU ABUTATEABHOM II€PEMEIIEHHUHN MOKET BbI-
3BaTh [BHXKEHHE Oemep M KOAEHEH BIIepern,
otHOocuTeAbHO Bcero OLIMT, uTo co3macTt Omo-
MEeXaHWYEeCKH HEBBINOHOE ITOAOKEHHE I10CaI-
KH. OTO BBI3BAAO OBl 6oAee IKECTKYIO IT0CAIKY
U yMEHBIIIeHHe CrubaHUs KOAeHa U Oeapa ¢
CO3MaHUEeM IOIIOAHUTEABHOTO HAIIPSIKEHUS Ha
CyCTaBHO-CBI304YHBIN annapaT XOKKeHcTa.

HccaemoBaHue mpoBOAHAOCE Ha 0ase XOK-
KeriHOro Kay6a «IInHCKHEe scTpebbl» BO BpeMs
IIPENICE30HHOM ITOATOTOBKM ce3oHa 2019-2020 rr.
B Hem npuHaau yyactue 14 CIOPTCMEHOB B
Bo3pacTe 21-28 aAeT cO CTazKeM CIOPTHBHOH
[esSTeALHOCTH He MeHee 12 aer.

Ha cermenTax Teaa B obaacTH OOABIIIOTO
Oyrpa rOAOBKH IIA€YEBOH KOCTH, OOABIIIOrO Bep-
Teaa OenpeHHOM KOCTH, HapPy:KHOIO HaIMbI-
meAka OepeHHON KOCTH U HAapyzKHOH AOIBIK-
KU 00AbIIIe6epIioBoil KOCTU OBIAW IIPHUKPEIIACHBI
CBETOOTpazKarolllye MapKepsl. Bumeoanaawns
OCYILIECTBASIACH IIPH IIOMOIIM OBYX CHHXPOHU-
3HPOBAHHBIX BHIEOKAMEDP, YCTAHOBACHHBIX Ha
[I9TOM U IISTHAIIIATOM METPE A€IOBOH ITAOIIAL-
KU (IPH OLEHKE IIPOIPHOIEITHBHBIX IIOAOXKE-
HUY CKOAEXKEHHS Ha KOHBKAX) U BHIECOKAMEPEI U
TEH30IAAT(OPMBI IIPH OLIEHKE II€PEMEIEHUT B
I0CaKy XOKKeHCTa. BrmeochbeMKa OCyIIeCTBAS-
AACh B CaTUTTAABHOM ITAOCKOCTH.

[lepemermenue B BBIIAA C HOTHM Ha HOLY
BBIIIOAHSIAOCH Ha TEH30METPHYECKYI0 I1AaTdOp-
My ¢ pUKcalyed II0AOXKEHUT U C TeH30MeTpH-
YEeCKOH MNAAT(OPMBI JIAS OIIPENEACHHS MOIIHO-
CTH OTTAAKHUBAaHUd. B MOMEHT ITOCTaHOBKHM HOTH
Ha TeH30MAaT(OopMy (OUKCHPOBaAH IIOKA3aTEAU
BEANMYHHBI CHABI PEaKIIUMH OIIOphI, H3MEHEHMe
IIOAOKEHHS IIeHTPa NAaBACHHS Ha OIIOPE, BEAU-
YUHY HMIIyABCA CHABI PEaKIH OIIOPhEl U ee
morHOoCcTH. C IOMONIBI0 BUAEOCHEMKH HCCAEIO-
BaAach CKOPOCTb U TPAEKTOPUS IIepPeMeIleHIs
OOLLIETO IIEHTPA MACCHI T€AA HCCAELYEMOTrO.

91



OBIIECTBEHHOE 3JOPOBBE H 3/JPABOOXPAHEHHE, THTHEHA

BuomexaHudeckas OLlEHKA (PYHKIIHO-
HAABHOTO COCTOSIHHSI CKEAETHBIX MBIIII IIPH
BBIITIOAHEHHUH ITMKOBBIX HATIPY30K OCYIIECTB-
AIAach MeToaoM Muorpaduu [11].

Peszynemamut u o6cyrkoenue

[MoroskeHMEe Ta300eIPEHHOTO, KOAEHHOTO
U TOAEHOCTOIIHOTO CyCTaBOB OTHOCHTEABHO
OLIMT ompeneAsiAoOCh B MOMEHT KOHTaKTa C
TeH3omnAaTdopmoii. BruomexaHudeckas olleHKa
OBUXKEHUS IIPU IIEpPeMENIeHUU B II0CAOKy C
chukcarueil mo3bl ITI03BOAHAA OIIPEIEAUTEH IIPO-
IIPHUOLIEIITUBHbIE XapPaKTEPUCTUKH ITI03HOTO IT0-
AOKeHUs. B yacTHoCTH, OBIAM OIIpENEeAEHBI yT-
AOBBIE TIAapaMeTphbl ABMXKEHUS Ta300eIPEHHOTO U
KOAEHHOI'O CYyCTaBOB U AWHAMITYECKUE ITapameT-
Pbl BO3OEHCTBUS Ha CKEAETHBIE MBIIIIBI U Cy-
CTaBHO-CBSI30YHBIM arrapar crioprcMeHa. B mo-
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MEHT ITOCTAHOBKHM HOTH Ha OIOpPYy HauOOAbIIee
BO3ZIEHCTBHE HCIIBITHLIBAET IIEPENHAsT KPeCcToo0-
pasHasi CBA3Ka H3-3a CO3[IaHUS OOABIIIOTO ITHKO-
BOr0O MOMEHTA CTH0aHUs B KOAEHHOM CycTaBe. 3a
CUeT HWHepIUM IlepeMelleHNsd Ha OIopy U JaeH-
CTBUS CHA PEAKIIMU OIOPBI CKEAETHBIM MBIIIIAM
HEeoOXOIUMO YBEAMYUBATD ITOTAOIIEHUE SHEPIHH,
4TO BeNeT K CHHIKEHHUIO SHEeProodecriedeHus
TIACCUBHBIX 92A€MEHTOB KOAEHHOTO CyCTaBa.

[Ipu puKcalliu YrAOBOTO TOAOXKEHUS KO-
A€HHOro cycraBa B auarnaszoHe 80-90 rpamycos
MHOTrpaMMa II0Ka3aAa CHHXKEHUE BEAWYHHBI
CHABI MBIIIIEYHOM TSTHU YEeTbIPEXTAABOM MBIIITITHI
Oenmpa Ha MEPEIHIOID KPECTOOOPA3HYIO CBA3KY.
BeAnynHa maHHOTO CHUXKEHUS BapbHpoBasa B
ouarnaszoHe 17-22 % oT cpemHUX BEAMYHH II0-
KazaTeAsl, IIOAYYEeHHBIX IIPU YTAOBOM IIOAOIKE-
HUM KOAEHHOro cycraBa MeHee 80 mam Ooaee

90 rpanaycoB (pHUCYHOK 1).

PKCYHOK 1 — YraoBBi€ TTOAOKEHHSI KOAGHHOT'O H 'ra306e.z|;pe1~moro CcycTaBOB

TpaeKTopHus OEPEeMEIeHUsT TOACHH OIIOp-
HOHM HOI'W BIIEpel] OTHOCHUTEALHO Oeapa II03BO-
AVIAA PaCCUHUTATH YCHAHE, CO31aBaeMoe B Cy-
CTaBE€ CKEAETHOM MBbIIEH. BBIIBACHO yBEAU-
YeHHEe CHABI MBIIIEYHOH TATH YeThIPEeXIAaBOU
MbIIIED 10 40 % OTHOCHUTEABLHO OOIIEr0o IIOKAa-
3aTeAd MBIIIIL Bcero Oenpa. B panee npoBeneH-
HBIX HUCCAENOBAHUAX C «XOKKEHCTaMH», HUTPAIO-
M Ha Iapkrere (paopOoa), IIOAyUEHBI HaH-
HbIE, CBUIETEABCTBOBABIINE, YTO HapyLIeHHE
TPaAeKTOPUH [BHKEHHUS KOAECHHOIO CycTaBa B
26,3 % cay4aeB IIPUBOAUT K TPaBMHPOBAHHIO
KpecToobpasHoi cBa3KHU [12].

Crubanus B Ta300eqpeHHOM CycTaBe B
auariasoHe 42-55 rpamaycoB IIPH OIITHMAaABHOM
IIOAOXKEHUH KOAEHHOI'O CycTaBa CIIOCOOCTBOBa-
AVl YBEAWYEHUIO PAaBHOBECHUS B 33IaHHOU I103€
(prcyHOK 1). UpesaMmepHoOe crubaHVe HAW Pa3TH-
OaHre TyAoBHIIA B Ta300eApEeHHBIX CycTaBaxX
(BEIXOL 3a TpaHUIIBI OHAIIA30HA) 3aCTaBASIAO

92

KoMIleHcupoBaTh BbIxon OIIMT 3a rpaHHIbI
YCTOMYMBOCTH U U3MEHATH YTOA B KOAEHHOM CY-
CTaBe OIIOPHOM HOTH, YTO IIPHBOIMAO K IIOBBI-
LIIEHHIO CHABI TATH YeTHIPEXTAABOY MBIIIIEI Oen-
pa Ha MIEPeTHIOI0 KPeCcTooOpas3Hyr CBS3KY. [Ipu
pas3rubaHuy TyAOBHIIA B TAa300€qpEeHHBIX CycTa-
Bax u nepemerieEnu OLIMT Hazan aag IpenoT-
BpallleHUs HafeHus crubaHre KoAeHa MOZKET
HE BBIIIOAHATHCH. [IpH YMEHBIIIEHUM yTAa CTH-
Oanua TyaoBuilla u Gempa OLIMT cmemaercs
BIepe[, BbI3bIBasd aKTHBHOE CrHOaHHe KOAeHAa
JAd COXPaHEHUd IIOCTYPAaAbHOM YCTOMYUBOCTH.

BeroBrle ABM>KEHHS Ha KOHBKaX II03BOAM-
AWl CPaBHHUTL CKOAB3dIllee ABMIXKEHHE C Ilapa-
MeTpaMH IIPOIIPHOLIENIITHH 10351, IIOAYIEHHOH B
pe3yAbTaTte epeMeIeHus Ha TeH30IIAaT(OoPMy.
Y yacTH CIIOPTCMEHOB ITapaMeTPhl YTAOBBIX I10-
AOKEHWH BBIXOMIMAM 3a I'PAHUIIBI OIITUMAABHBIX
[Ualla30HOB M IIPUBOAUAM K BEPTHKAABLHBIM
KoaebarusaM OLIMT (pucyHOK 2).
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PucyHok 2 — KuHorpamma GeroBoro mara XOKKeHCTa

Haunboaee 3¢ppekTUBHOE TIOAOKEHUE CTH-
0aHus KOAEHHOTO CycTaBa OTMedaeTcs Ha PHU-
CyHKax 2B-21. B mosuinyum 2a yroa B KOAE€H-
HOM CyCTaBe€ 3Ha4YHUTEABHO ITPEBBIIIAET OIITH-
MaABHBIM AMAaras3oH, 4YTO IIPUBOJUT K Pas3TH-
OaHui0 Ta3z00eqpPEHHOr0 CycTaBa U IIOBBIIIE-
Huio OIMT mag yaepzkaHus paBHOBECHC.
BepTtukaabHble KoAeOaHUS ITPUBOAAT K CHHU-
JKEHUIO CKOpOoCcTH Oera Xokkeucra. [asa yBe-
AWYEHUS CKOPOCTHU CIOPTCMEHY NPHUXOAUTCS
IIPHU I[IOCAELYIOIIEeM IIare 4Ype3MepHO crubdarthb
HOTY B KOAEHHOM CyCTaBe, YTO IIPHUBOIUT K
JOIIOAHUTEABHOM Harpyske Ha IIEPEIHION0
KpecToobpasHylo CBA3Ky (PHUCYHOK 20). Cae-
OyeT OTMETUTH, YTO YIOA CTHOaHHUS TYAOBUIIA
B Ta300eIpeHHOM CyCTaBe Ha JAaHHOM PHUCYH-
K€ HaxXOOWTCSI B [AuarnasoHe «KoMdopTanr.
Bwmecte ¢ TeMm upe3MepHOe crubaHre KOACHHO-
ro cycTaBa YBEAHWYHUBAET CHAY MBIIIEYHOH TATH
JOAMHHOH TOAOBKH YETBIPEXI'AABOM  MBIIIIIBI
Oempa M co3maeT H3AWIIIHEEe HAIIPsSKeHHe Ha
[IepEeIHIOI KPECTOOOPa3HY0 CBSI3KY.

3axnrouerHue

Oneunka wusMeHeHuag OLIMT mom Bo3neii-
CTBHEM YTAOBBIX ITOAOZKEHUH KOAEHHOI'O U Ta-
300eIpEHHOr0 CyCTaBOB CIIOCOOCTBYET OIIpene-
AEHUIO YCTOMYHMBOCTH I1I03bI XOKKEUCTA, Xapak-
TEPUIYIOIIEECsd €ro rnocaakoir. Breixoxm 3a rpa-
HUIBI 30HBI ITOCTYPAABHOTI'O ITOAOXKEHUS MOIKET
IIPUBOIUTE K OoAee 3KEeCTKOH IT0CamoYHOH I103€e,
YTO YBEAWYMBAET PHUCK TPaBMHUPOBaHUS IIe-
penHel KpecTooOpa3HOoi CBA3KH.

Crubanue u pasrubaHue TYAOBHUIILA IPUBO-
OAT K U3MEHEHUIO ITOAOXKEHUS CyCTaBOB, CBS-
3aHHBIX ¢ OLIMT, u mocaenyrorieii GrmoMexaHu-
Kol mocanmku. OTKAOHEHUE VTAOBBIX IIOAOKE-
HUP OT ONTHUMAaABHBIX AUATIA30HOB BAUSET Ha
TpaekTopuio mnepemerteHug OLIMT ¢ BepTu-
KaABHBIMH KOAE0AHUSIMU, YTO, B CBOIO OYEPE/b,
HEeTraTUBHO CKa3bIBAETCsl Ha CKOPOCTH Iiepeme-
IIEHUS U YCTOMYUBOCTH IIOCAZIKU XOKKEUCTA.
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