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NPEANCNOBINE

Bbl gep:xute B pyKax nepBblil ydeOHUK 1o aucuuranHe «IIpodunakruka
IOCTYpalbHbIX M ABUTaTeIbHbIX HAPYIIEHU», PEKOMEHIOBAHHBII JIJIST TTO/I-
TOTOBKM 00yYalOLIMXCS 110 IMporpaMMe crienanuTera «OcTeonaTus».

B kxHMre paccMOTpeHBI MOJBMXHOCTh CYCTaBOB M IMMO3BOHOYHMKA, OCAH-
Ka Tejla, CUCTeMa IMOAIepKaHUs TTOCTYypaJIbHOTO OajlaHca, OpraHu3alus pe-
(y1eKTOPHBIX (PU3MOTOIrMUECKIX CUHEPIHiA C TOYKM 3peHUsI (DAKTOPOB, Ha HUX
BJIMSIIOIINX, B TOM YMCJie (DAKTOPOB pUCKa pa3IMYHbIX HapyieHuii. [TonpodHo
MpeACTaBICHbl METOIbl MCCICAOBAaHUSI U MPOMUIAKTUKA MMOCTYPAIbHbBIX U
JIBUTaTeIbHBIX HAPYILLIEHWI1. ABTOPBI HE 3aTparuBaloT HeoOpaTUMbIe CTPYKTYP-
Hble HapyIlIeHUsI, TAKME KaK OpraHMYecKue MOpaxkeHUsT HEPBHOM CUCTEMBI,
CHUCTEMHBIE 3a00JIeBaHUSI COEAMHUTENILHOM TKaHW (PeBMATOMIHBIN apTpuT,
0one3Hb bexTepena u np.) 1 1.1. OnMcaHbl TOJKO MOTEHLIMATBHO 00paTUMBbIE
HapyLIeHsI, KOTOPbIE Pa3BUBAIOTCS BCJISACTBUE HEIIPAaBUILHOIO 00pa3a xKu3-
HU, TICUXO3MOIIMOHAIBHBIX MJIM MeXaHN4eCcKuX TpaBM. ClieoBaTe/IbHO, 3Hast
akTopbl prcKa ¥ MIPUIMHBI UX Pa3BUTHSI, MOXKHO ITPOBOAUTH IMTPOGUIAKTUKY
STHX HapYIIEHWI, B TOM YKCJIE Y 3T0POBBIX JIIOACIHA.

OrnopHo-IBUTaTeIbHBIN aIlliapaT COCTOUT U3 aKTUBHBIX (CKEJIETHBIE MBbIIII-
LIbI, YIIPaBJIsSIEMbIe IIEHTPAJIbHOI HEPBHOM CUCTEMOI1) 1 MaCCUBHBIX (KOCTH,
cycTaBbl, aciMy U T.I1.) 3JIeMeHTOB. [lacCUBHBIE COENMHUTETbHOTKAHHbBIE
3JIEMEHTHI IBUTAI0TCS BCJIEICTBUE COKPAIIEHMS MBIIIILI, TO €CTh LIEHTPaJbHast
HEepBHasl CHUCTeMa M MBbILILbI OPraHU3YIOT akmuehble dsucernussi. CoenMHU-
TeJIbHOTKAHHbIE CTPYKTYPhI 00J1a4aI0T naccueHoil nodeuicHocmoio. Bece yactu
OITOPHO-IBUTaTEeJILHOTO aIlllapaTa TeCHO CBSI3aHbI APYT C IPYTOM, M Hapyllie-
HUSI aKTUBHBIX IBMXKCHUI U ITOABMXKHOCTU COYETAIOTCS IpYr ¢ Apyrom. Ha
Halll B3IJISI, €CJIM 3TU HapyIIeHUS OTEHIIMAaIbHO 00PaTUMBI, TO IIPABOMOY-~
HO Ha3bIBaTh UX YHKUUOHANbHbIMU O8UAMEAbHBIMU HAPYUIEHUSMU.

Teno yenoBeka, COCTOSIIIEE M3 MHOXKECTBA IMOABMXKHBIX 3BEHbEB, HEYCTOM~
YKBO B BEPTHKAJILHOM ITOJIOXKEHUU B CBSI3U TEM, UTO JIBE TPETH TeJla HAXOIUTCSI
BBIIIIE OOIIIETo LIEHTpa Macchl. B obecrneyeHrny mocTypaibHOro OajsaHca mpu-
HUMAIOT YU4acTUe IIPAKTUIECKU BCE OT/IE/Ibl HEPBHOI U OITOPHO-IBUTaTEIbHOM
cucreM. [TapameTphl AMHAMUYECKOI CTaOMIM3alMKM BEPTUKAILHOTO ITOJIOXKEe-
HUSI TeJIa CIIyKaT CBOeOOpa3HbIM MHAMKATOPOM 300POBBSI, COCTOSIHUS (DYHK-
LIMOHAJILHOT'O Pa3BUTHS OpraHu3ma, (hpyu3uIecKoii IoAroTOBIEHHOCTH.

DusuonoeuteckKu meao 4ea08eKa 8 ceoem 08UNCCHUU NOOUUHEHO mpeM 3a-
KOHam: paBHOBecus (romeocTasa), 5KOHOMUU 3HEpPruu, KoMdopTa (OTCyT-
ctBUst Oosn). OTClofa BBITEKAIOT CJSIYIOIIME 3a1aui: B BEPTUKAIbLHOM M0~
JIOXKEHUM, TP MUHUMAJIbHOM ILIOIIAAN OIOPbI, KOTOpash OrpaHUYMBAETCSI
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MOBEPXHOCTBIO IBYX CTOM, ObITh OMHOBPEMEHHO U YCTOWYMBBLIM B CTaTUKE,
U JIETKMM B JBUKEHUU, MIPU 3TOM B KaXIOM U3 COCTOSIHUM TPaTUTh MUHU-
MyM 3HEPTUU. B ycrnoBusix AucyHKIMN HapylIaeTcsl TApMOHUSI, BO3HUKAET
MPUOPUTET KOMGbOPTa, KOTOPHIH MOJABIISIET 9KOHOMMIO SHEPTUU, a HEOIITH -
MaJIbHbIM CTATUYECKUIN U TMHAMMWYECKUIA CTEPEOTUIT TPUBOAUT K JOTOJIHU-
TEJIbHbIM DHEPTETUYECKMUM 3aTpaTaM B HEPBHOM CUCTEME, B TKAHSIX U MBbILLI-
1ax. IlatTobromMexaHM4YecKre U3MEHEHHUSI B CTPYKTypax, Haubosiee 6oraTbix
MPONPUOPELIENITOPAMU, HAPYILIAIOT «CXeMY Tejia», YTO OOBIYHO MPUBOAUT K
HeaneKBaTHBIM 3(hGhepeHTHBIM KOMaHIaM Ha COKpallleHWe MBI, (OPMU-
POBAHHWIO HEONITUMAJIBLHOTO CTATUYECKOTO U AMHAMUYECKOIO CTEPEOTUIIOB.

YeoBek ¢ HapylIeHUEeM MOCTYpaIbHOTO 0ajaHca MOCTOSIHHO 3aTpauyuBaeT
OCHOBHYIO YaCTh CBOEI 3HEpIuu Ha 60pHOY C «OCTAHOBJIEHHBIM MaJAeHUEM>».
ViepxxaHue paBHOBECHSI CTAHOBUTCS CJIOXKHOM 3aa4eii, NCTOLIAIOLIEH Omop-
HO-ABUTATEJbHYIO CUCTEMY, YTO PAHO WM MO3IHO MPUBOAMT K €€ e3aaarTa-
11U, a JJIUTEIbHOE CYILIECTBOBAHKE MBIILIEYHOTO HATPSLKeHUs — K (DOPpMUPO-
BaHWIO MUODacImaabHOTO 00JIEBOTO CUHAPOMA. B 3T0it cuTyannu cHKaeTcst
aeKBaTHOCTb MBIIIIEYHOMN HAarpy3Ku K MPeabsBIsieMbIM TPEOOBAHUSIM, HAPY-
1LIaeTCsl TTOCTypajibHasl CXeMa TeJla U MHOTOKPATHO BO3PACTaeT PUCK BO3ZHUK-
HOBEHUS TpaBM. 3a MOCTYPAIbHBIMU HAPYLIEHUSIMU CKPBIBACTCS OTPOMHOE
YUCJIO KIMHUYECKHUX CUMIITOMOB, TAKUX KaK YTOMJISIEMOCTb, Pa3IPaKUTENIb-
HOCTb, TOJIOBOKPYXKE€HUE, JOPCAITUU, JTIOMOAITUN, UEPBUKAITUMN, TEHAUHU-
Thl, (PYHKIIMOHATbHBIE OO B HUXKHUX KOHEYHOCTSIX U JIp.

JlaHHBIN y4eOHUK MPEACTABISET COOOM CUHTE3 TEOPETUYECKUX 3HAHUIA
U KOHKPETHBIX MPAKTUYECKUX PEKOMEHAALIMI, BKIOYAs OCTYPAIbHYIO TH-
TMeHY, KOMILIEKCHI YIIpaXKHEHU I 1 TTpaBuia X0Ab0bl. Bbl MOXKeTe UCITOIb30-
BaTh 3TU PEKOMEHAALIMU B CBOEI XU3HU, a TAKXKE B3STh UX HA BOOPYXXEHUE B
OynyiieM Mpu padoTe C MalueHTaMU.



CMNCOK COKPALLEHNI

BHUC — BHCOYHO-HMXXHEUYEJIOCTHOM CyCTaB

I'TP — TIJ1a30ABUTATEbHbIN TOHUYECKU pediekc
JIACT — JIMHUA AEUCTBUS CUIBI TSKECTU

OA — 0CTeoapTpo3

OIA — ONOPHO-JABUTATEJbHBIN anmapar

ouT — OOILMIA HUEHTp TSKECTU

CH — coMmaruyeckast IMCPYHKILIUS

cor — CYXOXWIBbHBIN opraH [onbmku

OHMMT — ¢byHKUMOHAIBHBII HEHPOAMHAMUYECKUINT MaHyaJIbHBII MBbI-
LLIEYHBII TECT

LT — LIEHTp JaBJICHUS
LHHC — LeHTpajibHas HepBHasl cucTeMa
YH — YepemnHoi HEPB

TP — IIEHHBIN TOHUYECKUIi pedieKc
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CTPOEHUE N PYHKUNOHUPOBAHUE
CUCTEMbI NOAAEPXXAHUA
NOCTYPA/IbHOIO BAJIAHCA YE/TOBEKA

1.1. OCHOBHbIE NOHATNA NOCTYPO/IOT AN

IMocTyposorust — 370 pasaen GU3NONIOTUN, N3YYAIOIINI MBITIIEUHBIN TO-
HYC YeJIoBeKa U MeXaHM3MbI MOIepKaHWsl pABHOBECHSI B BEPTUKATBHOM TO-
JIOXKEHUM TeJla B YCIIOBUSIX 3eMHOM IpaBUTALlMU. AHAIOTUYHOE Ha3BaHUE HO-
CHUT ¥ pasaes MeAULIMHBI, U3Yy4Yalolnil HapyIIeH!sI 9TUX CJIOXKHBIX (DYHKIIMI
OpraHu3Ma YejioBeKa, UX MPUIMHBI 1 BOZMOXHOCTU KOPPEKITUU.

Cuna TsDKeCTM — 3TO CWJIa, TIPUTITHBAIONIasl Hac K 3emiie, NeilcTBUE
KOTOPO# MbI MOCTOSTHHO MCTIBIThIBaeM Ha cebe. OHa 0Ka3blBaeT OrPOMHOE
BJIMSIHUE Ha TIOJIOXKEHUE Tejla, ero IBUXKEHUs, TiepeMellleHre BHYTPEHHUX
KUAKOCTeH, pacrojioxXeHue opraHoB. biaromapsi MblliiiaMm, MOCTOSIHHO
MPOTHUBOACUCTBYIOIIUM CHUJIE TSDKECTH, YeJIOBEUECKOe TeJIo CIIOCOOHO pac-
MPSMIISITBCST BO BeCh POCT M TIOJIEPKMBATh BEPTUKAJIbHOE TOJIOXKEHUE,
repeMeIiaThesl B TPOCTPAHCTBE WIM MPOU3BOAMTD KaKUe-JI100 JABUXKEHMUS.
[Tepexon K MPSIMOXOXAEHWIO, COBEPIICHHBIN YeJIOBEYECKUM BUIOM, IIPUBEI
K BEPTUKAJIbLHOMY TOJIOXKEHUIO MO3BOHOYHMKA. Benen 3a aTum nocnenosa-
JIU COOTBETCTBYIOIIME TIPEUMYIIIECTBA B BUAE OCBOOOXIECHUS PYK, a BMECTE
C 3THUM TIOSIBUJIOCH OOJIBIIIOE JIaBJIEHNE Ha CTPYKTYPBI CKEJIeTa, B YaCTHOCTH
Ha MO3BOHOYHMK, MBIIIIIBI U CBSI3KU, CBS3aHHbBIE C HUM. YCJIOBUS MOAIED-
>KaHUS BEPTUKAIBHOM MO3bl YEJIOBEKA OTJIMYAIOTCS 0CO0O0I CIOXHOCTHIO —
MaJIoii TJIOLIAAbI0 OTIOPHOI MOBEPXHOCTH, OOJBIIUM YUCIOM IAPHUPHBIX
COEIMHEHUH U BBICOKUM PACITOJIOKEHUEM LIEHTPA TSKECTH.

I163a [bp. pose, paHee U3 naT. pono (positum) — KiacTh, CTaBUTh| — TO-
JIO)XEHHWEe, TTPUHUMAaeMOe YeJIOBEYECKUM TEJIOM B TPaBUTAIIMOHHOM ITOJIe
3eMiIH, TIOJIOXKEHME Teja, TOJIOBbI U KOHEYHOCTEW MO OTHOILIEHUIO IPYT K
npyry. BeprukanpHas (opTorpagnas) mo3a — Haubosiee u3ydaemMoe U u3ydyeH-
HOE TIOJIOXKEHUE yesloBeKa. YiepXKaHue BepTUKAIbHOM TO3bI, TTPSIMOCTOSI-
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HHE 1 TIPSIMOXOKIEHUE — 3TO OJHA U3 OCHOBHBIX YePT MPUCITOCOOICHHOCTH
YeJloBeKa K CYIIECTBOBAHMIO B IPaBUTALIMOHHOM TTojie 3emin. BepTukaib-
HOE TMOJIOKEHUE Tela obecrieynBaeT TaKue NBUTATEIbHBIE NEHCTBUS Yeso-
BeKa, KaK CTOsTHUE, X0nb0a, Oer U Mpoyre BUIbI IBUTATEIbHOW aKTUBHOCTH.
ITo3y Hemb3sT paccMaTPUBaTh KaK MIPOCTO CTATUYECKOE PACIIONOXKEHHUE pa3-
JIMYHBIX YacTeil Tena B IpocTpaHcTBe. [1paBuiibHast mo3a — GbyHIaMeHTalb-
HOE TIOHSITHE JIJIs1 6J1arormoyust yesoBeka. [1paBuibHast BepTUKaIbHAs IT03a
ropa3ymMeBaeT (hbU3MOIOrMIecKoe paBHOMEPHOE pacIipefe/ieHre Beca Telia
Ha KOHEYHOCTH, KOTOPOE COMPOBOXKIAETCS Hanbojiee 61aronpusITHBIM Ha-
MpaBJIeHUEM CUJT TPAaBUTALIMK W OTIOPBI LISl ITOIIEPKKH TYJTOBHUIIA 1 BBITTOJ-
HEHMs IBMKCHUH Tesa.

ITocTypabHblil 0aaHC YeoBeKa (OT JIaT. posture — TIOJOXEHME, 1103a)
orpenessaeTcss Kak CIIOCOOHOCTh TMOAACPKMBaTh M YMPAaBJISATh OOIIMM
LIEHTPOM MAaccChl Teja B Mpeaeiax 0a3bl MOAIEPXKKU €ro OMOpPhl B LIEISIX
MPENOTBPAIeHNS MaAeHUs WU TIOTEPU PaBHOBECHS MPY CTATUIECKOM U
MMHAMUYECKOM TOJOXeHUsX. Teno, Haxomsieecs: B TOCTypaJIbHOM paB-
HOBECHUM, — ITO TeJIO, YbM KOCTHBIE U CYCTaBHBIC JIEMEHTHI HAXOISTCS B
MOJIOKEHUY CHIPKEHHOTO MEXaHMYECKOTO CTpecca M YbM MBIIIIIHI paboTa-
IOT TIpY HU3KOM YpOBHE dHepro3arpar. JIJisi Kaxkaoro ABrxkeHus (1 moJio-
JKeHUS) CYIIECTBYET CBOM cOaJlaHCUPOBAHHBIN CIIOCOO BBITTOJIHEHUS, YIU-
THIBAIOIINIT 0COOEHHOCTU KOMITOHEHTOB OTIOPHO-ABUTATEJILHOTO arlapara
(O1A) 1 5KOHOMUYHBIM C TOUKU 3PEHUST MBIIIIEYHOI'O 9HEProNoTPeOICHUSI.

CucreMa peryJisiiui MOCTYPAJIbHOrO 0ajaHca (MOCTypajibHas CHMCTEMA)
COCTOMT 13 ABYX MOICHUCTEM:

1) MBIIIEYHO-CKEJIETHOM, K KOTOPOI OTHOCATCS (hopma, JKEeCTKOCTb M

IMOKOCTh TTO3BOHOYHOTO CTOJI0A, GOMEXaHNYECKHE TTPOLIECCH MEXK-
Jly COCETHMMM CEeTMEHTaMU TeJia, YToJI IBUKEHMIA B cycTaBax | Jip.;

Otpen nepepaboTKn MHGOPMaLKUKM 1 DOPMUPOBAHMS UCTOSTHUTENBHON KOMaHAbI
LLEHTPANBbHASI HEPBHASI CUCTEMA

A
Y

OTaen nony4eHns MHGopmaLum
3PUTESIbHBIN AHATTN3ATOP

BECTUBYNAPHbIA AHANIU3ATOP
COMATOCEHCOPHbI AHATI3ATOP

OTAen UCnonHeHMs KoMaHp,

CKENETHbIE MbILLILbI <
®ACLINI, CBASKN, CYCTABbI

Y

Puc. 1.1. OTaenbl cUCTEMbI PErynaLmmu NocTypanbHoro 6anaxca



1.2. Kparkas uctopus noctyposnorum 1"

2) HeBpaJibHON (HEeHpOAMHAMUYECKOI), TO €CTb MHOXeCTBa pedJieKk-
TOPHBIX AYT, OCYIIECTBISIONINX YIIPABICHNE MBIIIICYHBIM TOHYCOM U
(haznyeckMu IBMKEHUSIMU. DTa MOACUCTEMA BKIIIOYAeT CEHCOPHBIE
BXOIBI (COMATOCEHCOPHAsl, BECTUOY/IsApHas U 3puUTesibHast addepeH-
Tamus), HepBHBIC LIEHTPHI ITPAKTUUECKHM BO BCEX OTAENIaX IEHTPAJb-
Hoii HepBHOI cucteMbl (LIHC) 1 cTpykTyphl iepudepudeckoilt HepB-
Ho#t cuctembl. OpranaMu-3pdexkTopamMu 3THX PedICKTOPHBIX IYT
SIBJISTIOTCSI TOHMYEeCKHUe U (pazudeckue MbIubl (puc. 1.1).

1.2. KPATKAA UCTOPUA NOCTYPONOINNA

M3ydyeHne MexaHM3MOB MOIACPXKAHMSI TO3bI YEJIOBEKAa SIBJISIETCS Hau-
Oosiee aKTyaldbHOM 3agayeil (U3MONOTUN ABUKEHUI Ha TIPOTSIKEHUU I10-
cnennux 100 net. MccnegoBaHue yCTOMYMBOCTU TeJia IPU CTOSTHUU BIIEpBbIE
BBeJ B IpakTuKy M. PomOGepr B 1861 r., HO ero ucciaenoBaHusI KOCHY/IUCH
TOJIBKO M3yYeHUs (PYHKIIUU MO3kKeuKa. MOIIHBIM CTUMYJIOM K PaCKPBITUIO
(bU3UOTOTMYECKHUX MEXaHM3MOB TOHUYECKMX M YCTAaHOBOYHBIX pPEaKIIUii,
o0ecIieuynBaloIIMX 03y U paBHOBeCHUE Tella, SIBUIMCh MMOHEPCKUE PadOThI
HeMmelkoro ¢usuojora P. Marnyca Havana XX B. U ero Tpya «YcTaHOBKa
tena» (1924). O6oO1asg MHorojieTHUe HabmoaeHus, P. Marnyc Bblaenna
HECKOJILKO TPpyMIT peJIeKCOB:

1) cratuyeckue pedaeKChl, KOTOpble 00YCIOBIMUBAIOT U COXPAHSIOT IO~
JIOXKEHHUE Tejla U paBHOBECHE MPU CIIOKOMHOM CTOSIHUM, JIEXKAHUU U
CUIICHUM;

2) cTaTOKMHETHYeCcKHue pedeKChl, IMPU TOMOIIM KOTOPBIX YeOBEK U
JKMBOTHOE COBEPIIAIOT IBUKEHUS U KOMIIEHCHUPYIOT MX MTOCIECICTBUSI.

Breinn n3ydeHnl adpdepeHTHBIE 3BeHbsI 3TUX pedIeKCOB, a TakKxkKe ObLI0
M0Ka3aHo, YTO B CTBOJIE TOJIOBHOI'O MO3Ta PacIlojioXKeHa CI0XHasi cucTeMa
HEPBHBIX LIEHTPOB, 00CCIIEUMBAIOIINX COXPAaHEHUE TTOJI0XEHUS Tejla B IIPO-
cTpaHcTBe. 3a 3T uccienosanust P. Marnyca HomuHupoBaiu Ha HobeneB-
CKYIO IIPEMUIO, HO OH YMeDP, He YCIIeB €€ MOJyYUTh.

OmHUM 13 OCHOBOIIOJI0XKHUKOB TEOPETUUYECKOM 06a3bI MOCTYPOJIOTUU CUH -
TaeTcsl BBIAAIOIINIICS POCCUMCKIUIA (PU3MOIOT BTOPOIt MoJIoBMHBI XIX — Ha-
yaya XX B. 1.®. [luox. B 1911 r. B [1apuke ObuIa ony0JIMKOBaHa €ro KHKUTra
«¥YX0 — opraH opreHTallui BO BPEMEHMU 1 B IIPOCTPaHCTBe». B Helt oH monBen
UTOT CBOUM Mcciie oBaHUSIM pyHKIMK paBHoBecus. .M. 1lyoH noguepku-
BaJl, 4YTO AJIs1 (HOPMUPOBAHMSI YyBCTBA PaBHOBECHSI HEOOXOIMMa COTJIaCOBaH-
HOCTh MH(MOPMAIIMM OT MOJIYKPYKHBIX KaHAJIOB YIITHOTO JJaOMPUHTA, CIyXO-
BBIX PELICIITOPOB, CETYATKU IIa3 U IIPOIPUOPELICIITOPOB MBIIIILL IIEH.
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Brrgatommecs pabotsl P. Marnyca u M.®@. 1lnoHa BIOXHOBUIIA POCCHIi-
ckoro ¢usmonora H.A. bepHIinTeitHa, KOTOPBIN MPOJOJIKII JaJbHEHIIee
U3yyeHHe MEXaHU3MOB MO3HON aKTUBHOCTU. EMy MpuHamIIEXUT ogHA W3
MEPBbIX YETKUX (POPMYJIUPOBOK MOHATUS «O0PATHOM CBSA3M» B (PU3UOJOTUU
IBWKCHWI, TO €CTh MOJIYIeHUS MHDOPMAIINK O pe3yIbTaTaX BEITTOJTHIEMOTO
NBUXKEHUSsI, a TAKXKe Uaesl 00 UepapXUYHOCTU B3aMMOICHCTBUI MEXITY MO3-
TOBBIMM LICHTPAMU B XOJI¢ PETYJISIINYM IBUTATeIbHOM aKTUBHOCTH, YTO CITpa-
BEIJIMBO U TSI DYHKIIMM KOHTPOJISI BEPTUKATBLHOMN MO3bI.

Hauboiiee cepbe3HbIii BKJIaj B MCCIeIOBaHUE JAHHON 00JlaCTU ObLI
clielaH POCCUMCKUMM yuyeHbIMU mona pykoBoactBoM B.C. I'ypdunkens u
aMepUKaHCKUMHM Y4YeHbIMU Ton pykoBoacTtBoMm JI.M. Hamxepa. I'pynmna
B.C. I'ypbunkens B 60-x rogax MpolLLIoro Beka J0oKas3aja, 4To B peryisiiuu
MO3bl LIEHTPAJIbHOE MECTO 3aHMMaeT BHYTPEHHUI oOpa3 Tejia yeJoBeKa,
TaK Ha3blBacMasl cxeMa Teja, IO3BOJISIONIAsl COMOCTAaBISITh 1 COBMECTHO
o0pabaTbiBaTh MHMOPMALIUIO OT Pa3IMYHBIX PELIETITOPOB, a TAKXKe MJIAHU-
poBaTh KOPPEKILMHU MO3bI C YIETOM CTPYKTYPhl U AUHAMUUYECKUX XapaKTe-
puCcTHK Tejla. MHOTOUYMCIIEHHBIE 3KCIIEPUMEHTHI TTPOIEMOHCTPUPOBAIIH,
4TO AeKCTBUE PedIEKTOPHBIX PeaKIUil ONpeaesseTCs] He CTOAbKO UCTUH-
HBIM TTOJIOKEHUEM Tela, CKOJIBKO CYObeKTUBHBIM, ITOPOIT HEBEPHBIM TP/ -
cTaByieHueM o ero rnoJyioxeHuu. JI.M. Hamnep B 80-x romax chopMupoBai
MPEACTaBICHUE O CUCTEME PETYJISILIUKA BEPTUKAIHHON O3Bl KAK COBOKYII-
HOCTH HacTpamBaeMbIX peJIEKTOPHBIX OOpPaTHBIX CBI3CH IO MOKa3aHUIM
BECTUOYJISIPHOIO amrapaTa, 3pUTeJbHOM CUCTEMBbI, CYyCTaBHO-MBIILIEUHBIX
peuenTopoB. 3M0POBBIC JIIOAW PEIICHHE O HEKOPPEKTHOCTH OMHOIO M3
MCTOYHUKOB MHMOpPMalMu MPUHMMAIOT Ha OCHOBAaHWM CPaBHEHUS €ro
MOKa3aHUI C TTOKa3aHUSIMHM OCTaJbHBIX. B cuTyaumu, Korma oguH U3 KC-
TOYHUKOB HE MOCTaBISIET KOPPEKTHYIO MH(MOPMALIMIO, ero (hyHKIIMSI KOM-
MIEHCUPYETCsI IPYTUMU.

ITocTyposnorus B octeonaTuu — CpaBHUTEIbHO HOBOE HaIpaBIeHUE, HO
pa3BUBAETCSI OHO OYEHb aKTUBHO, TaK KakK JI00ble COMaTUYECKUEe TUC(PYHK-
LIMK OTPaXKaloTCsl Ha M03¢ W Ha Iepepaclipee/IeHUN TOHyca MyCKYJIaTyphl,
OTBeUalolleil 3a BepTUKAJIbHOE MOJIOKEHUE Tena. M3ydeHue mocTypoJio-
TMU B TIPUKJIAIHOM acIieKTe coMaTHyecKux auchyHKimii B Poccun Hava-
Jnochk ToabKo B 2008 r., korna non pegakuueii B.. YcaueBa O0bl1 nepeBeaeH
Tpyn I1.-M. T'axe «Iloctyponorus. Perynsaiust u HapylieHUsI paBHOBECUST
Tella 4yeJioBeKa», HamucaHHbIM B 1995 r. M3yyeHue B3aMMHBIX BIMSIHUM
HapyILIeHUH MOCTypaJIbHOTO OajaHca U COMAaTUYSCKMX TMC(YHKUMWNA B Ha-
cTosIIIee BpeMsl aKTMBHO MponoJikaloT Ha Kadenpe ocreomatun C3IMY
M. 1.1. MeuHnukosa.
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1.3. 3IEMEHTbI BUOMEXAHNKI TENA YENOBEKA

CKeJleTHO-MBIIIeUHasl cUCTeMa 00eCleurBaeT, ¢ OAHON CTOPOHBI, YCTOM -
yuBOCTh U XecTKocTh OJIA, a ¢ npyroif — ruOKoCTh 1 3JaCTUYHOCTD TeJa,
cosziaBasi TeM caMbIM OMOMEXaHUYeCKUe B3a-
MMOCBSI3M MEXIY pPa3IMYHbIMU CTPYKTypa-
Mu. Horu, Ta3 ¥ MO3BOHOYHMK UTPAIOT POJIb
OIIOPHBIX CTPYKTYP, U B pe3yJIbTaTe NeCTBUS
CUJIBI TSDKECTH MX KOCTH M CYCTaBBI MOIBEP-
JKE€HbI 3HAYUTEJIBHOM KOMIIPECCUM U TPEHUIO.

JInnusg neiicteusa cuibl Tskectn (JIJCT) —
BooOpaxkaeMasi BepTMKaJbHAsl JIWMHMS, [UIsS
M3Y4YeHUsI KOTOPOil MCIOJB3YETCSl TPY3UJIO,
yKa3bIBalolllass Ha BbIpaBHUBAaHUE CTPYKTY- 4
pbI TeJIa B 3aBUCHMMOCTH OT JCUCTBUSI CHUJIbI
TsoKeCcTU. MneanbHOE MOJOXEHUE — 3TO
cbanaHcupoBaHHoe nonoxeHue OJIA, npu
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KOTOPOM KOCTHBIE U CYCTaBHbIE CTPYKTYPHI, 8
a TaKXXe MSITKUE TKAHU KUCIBITBIBAIOT MUHU-
MaJIbHBI YPOBEHD NABIEHUS U (PYHKLIMOHU-
PYIOT C MaKCUMAaJbHOU 3(h(HEKTUBHOCTHIO.
JInHMSI LeHTpa TSKECTH Tea B CaruTTalb-

HOI TJTIOCKOCTU MPOXOAUT Yepe3 TeMsl, Ha-
DYXHBII CIIyXOBOI Mpoxon, 3yO ITO3BOHKa
C,;, TeJIo Mo3BOHKA L,;;, mepenHIon noBepx-
HOCTb MbICa KPeCTIa, CEPEAUHY CYXOXUJIb-
HOro LIEHTpa MPOMEXHOCTU, MPOCLUPYETCs
KIepeayd OT JUHUU JOObDKEK MOCepenrHe
OIMOPHOTO MOJUroHa ctor (puc. 1.2).
Busyanvhsie kpumepuu onmumanshoi 6ep-  Pyg,1.2. OCHOBHbIE ONOPHbIE TOYKY
mukanbHotl nozsl. Bo (PpOHTAIBHOM TIJIOCKOC-  cKeneta, Yepes KOTopble NpOXOAUT
™ neHTpaiabHas JIACT gojkHa COOTBETCTBO-  NUHUSA  [GWCTBUS CUMbI TSXKECTH:
BATh OTBECY, BOCCTAHOBJICHHOMY M3 CEpelHbl | — N0AbDKKa, 1-7 T04ka onopel;
TOJIMTOHA OTOPBI, U MPOXOAUTH Yepe3 OCTH- 2 KOMEHO, 251 T04Ka 0nopbl; 3 —
CTbIE OTPOCTKHU MO3BOHKOB L, Th,y 1 C,;, ipu Geapo, 3-5 To4ka onoper; 4 — Tena
MOSICHNYHBIX MO3BOHKOB, 4-51 TOYKa
STOM TOPU3OHTATbHBIE JMHUM, COCMUMHSIO-  (noni 5 rona weiiHblX NO3BOH-
L11e HAPYXHBIC CIIYXOBBIC POXOIbI, YPOBEHb  ¢op 5.9 Touka 0NOPbI: 6 — CAYX0-
IJICYCBbLIX CYyCTaBOB, HU2>KHUX pe6ep, KPbUILEB  Boe OTBEpCTHE; 7 — cuna TSHKecTu
Ta3za, OOJBLIMX BEPTEJIOB Ta300edPEHHBIX (Ypua A.M.)
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Puc. 1.3. BusyanbHble Kputepui onTUManbHON BEPTUKANbHON NO3bl (BepTUKanb bappe): a —
B CarnTTajibHOM NJI0CKOCTU; 6 — BO (POHTaNbHON niockoctn (Kawwy6a B.A.)

CyCTaBOB, KOJICHHBIX CYCTABOB U JIOABIKEK, MOJIKHBI OBITH TapajlIeIbHbI IPYT
IpYyTy U JIUHUM ropu3oHTa (puc. 1.3, 6). B caruTrajbHOI MJIOCKOCTH LICH-
TtpanbHas JIJICT nomkHa cCOOTBETCTBOBAThL OTBECY, HAXOISIIEMYCSI Ha IMHUU,
COCIUHSIONIECH HAPYKHBIN CJTYXOBOI TPOX0A U OOJIBIIION BEpTeN Ta300eIpeH-
Horo cycraBa, ripu aToM nepenssis JIACT nomkHa HaXOAUTHCS HA TMHUU, CO-
SIUHSIONICH MOA00POIOK, BEPXHUM Kpait TpyIuHbI U JJoHO (puc. 1.3, a).
CornacHO rpaBUTapHOli KOHIENIUH, KOTopas Oblia pa3padortaHa J. Lit-
tlejohn u J. Wernham, mo3BoHOUYHUK (PYHKIIMOHUPYET KaK LIEJIOCTHASI CUCTE-



1.3. dneMeHTbl 6UOMEXaHNKIN Tena YenoBeka 15

Ma, obecrieurBaloIas aganTalnio OpraHu3Ma K TpaBUTALIMOHHBIM Harpys-
kKaM. PaBHOBecHe 4eI0BeUeCKOro Tejia PeryJIrupyloT TP OCHOBHBIE CHJIOBBIX
BeKkTopa. J. Littlejohn BeiaensieT oqHy nepeaHe3aaHIo0 U ABe 3aAHeNepenHIe
cuioBble IMHUK. [lepenHe3aaHsst TMHUS OepeT Havyajlo OT OCHOBaHUs ue-
pera — IepeaHero Kpasi 0OJIbIIOro 3aThJIOYHOTO OTBEPCTHUSI U OIYCKACTCS
K331 Y BHU3 K KOMUMKY, npoxoauT yepes tena Thy, u Thy,,, n nanee yepe3
S, kpectua. Drta TMHUSL OOBEIUHSIET BECh CYCTABHON MEXaHU3M MO3BOHOY-
HMKa B OJTHO 1I€JI0€ U OTpaxKaeT CUJIbI, KOTOPbIE 0KAa3bIBalOT COIPOTHBIICHUE
yTpaTe HOPMaJIbHbIX YT B TO3BOHOYHUKE. 3aHEeNIepeaHsIsI TMHUS OepeT Ha-
4ajio OT CepeArHbI 3aIHET0 Kpast OOJIBIIIOrO 3aThIJIOUHOTO OTBEPCTHSI, 3aTEM
UJET B MEPEAHCHIDKHEM HaIpaBieHUU K MecTy coeauHenus L u Ly, rae,
pas3nBanBasiCh, MPONOJIXKACTCS K BEPTIIYXKHBIM BraguHam. [lozeéonok L, —
yeHmp maxcecmu meaa. s npuaaHust TpexMepHocTu ey J. Littlejohn pas-
JIeJIVIT 3aTHETIEPeTHION0 JIMHUIO Ha JIBE IMHUU BO (DPOHTATBLHOM IIJIOCKOCTH.
HaunHalorcss oHM OT 3amHejaTepajbHbIX KpaeB OOJBIIOrO 3aThLIOUYHOIO

Puc. 1.4. Cunosble BeKTOpa, perynupyoLne pasHosecue Tena vyenoseka (Littlejohn J.)
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Puc. 1.5. BepxHuit N HWKHUIA Tpe-
yronbHuUkK (nupamugsl) (Littlejohn J.)

OTBEpPCTUS, Najiee UAYT B IMepeaHEHWXKHEM
HaIpaBJeHUU K TMPOTUBOMOJOXHOMY Ta30-
OenpeHHOMY CyCTaBy, IepeceKasich Ha YpOB-
He Thyy (puc. 1.4).

CoenmHeHNEe KOHIIOB 3TUX BEKTOPOB 00-
pa3yeT IBa TpeyrojibHUKa, KOTOpPbI€ Ha3bl-
BAIOT cua08bimu mpeyeorvHuxkamu. IlepemHeit
TOUYKOW BEPXHETO TPEYTrOoJbHUKA SIBIISIETCS
TOYKA IPUKPENJIeHUS IIepeaHEN ITPOI0JIbHOM
CBSI3KM, 3aJIHME TOUYKM 3TOTO TPEYroJbHUKA
COOTBETCTBYIOT MOI3aTbUIOYHBIM MBILILIAM U
MblenkaMm C;, HUXXHUN TPeyroJbHUK 00b-
eIMHSIET Ta300eIpeHHbIE CYCTaBbl U JOHHBIN
cumopus. Ilo cyru, B 3D-00beMe aTu Tpe-
YTOJIBHUKY TPEACTABIISIOT COOOI MUPaMUIbI
(puc. 1.5). M3 aHanu3a CUIOBBIX BEKTOPOB
MOHSITHO, YTO HapYILICHUs B BEPXHEM CUJIO-
BOM TPEYIOJIbHUKE MPUBEAYT K U3MEHEHUIO
TOJIOKEHUSI 3JIEMEHTOB HIDKHEIO TPEYroJib-
HUKa 10 TPUHIIMITY CUJIOBOM amanTaiuu. 3a-
Jlaya BCEX CWJIOBBIX BEKTOPOB — O0ECHeUYUThb
paBHOBECHE yacTell cKejieTa W paBHOBECHE
(u3nosornyecKux JaBieHUN B TPyOIHOH U
OpPIOLLIHO MOJOCTSIX.

[Ipy cTosTHUYM TIIOIIAb OTIOPHI 3aKJTI0Ye-
Ha BHYTPHU MOBEPXHOCTHU, 0Opa30BaHHON Ha-
PYXHBIMM KOHTYpaMHu OOEWX CTOIT U JIMHUSI-
MM, COCOUHSIONIMMM UX TEpeaHIo U 3al-
HIOIO KpaitHue Touku (puc. 1.6). PaBHoBecue
Tejla COXpaHsSeTcsl A0 TeX Mop, MOoKa BepTH-

KaJb (IIPOeKIIUs), OMYIIeHHAs U3 O0IIETOo LIEHTPa TSKECTH Tejla, He BBIXOIUT
3a TIpe eIl TUTOIIAIM OTIOPHI (CTaTUIecKoe paBHOBecue Tea). [1pu ctatuae-
CKOM PaBHOBECUU OPraHM3M CTPEMUTCSI COXPAHUTh CTAOMILHOCTb BEepXHEM
yacTu Tena U rojossl — Beile Thyy, (BepxHMii TpeyronbHuk J. Littlejohn).
Takoe cocTosTHME BO3HHMKAET Y CTOSIIIIETO YeJIOBEKa 1 CTA0MIM3UPYET B IIPO-
CTpPaHCTBE TOJIOBY U PYKHU [IJIs1 00JIeT4eHUs] KOHTPOJISL IEMCTBUIA PYK U BOC-
MPUSITUS aHAJIM3aTOPOB 00JIACTHU TOJIOBHI.

Ecnu mpoexkuust obuero neHrpa tskectu (OLT) Bbiia 3a mpenesibl
TUTOIIAM OTMOPhI, TO BOCCTAHOBJIEHNE PABHOBECHUS TeJla BO3MOXHO TOJIBKO
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Puc. 1.6. Mnowaab onopsl Tena B NONOXeHWN CTos. To4kamu 0603Ha4eHa Npoekuns o6Lero
ueHtpa Txectu (Mypdounkens B.C., Kou A.M., Wnk M.J1., 1965)

nyTeM OaJlaHCHMPOBAHUSI, TO €CTh MOABEACHMS TLIOIIAAN OIMOPHI ITOH CMe-
ctusiytocs npoekiuuio OLT (nnHamuyeckoe paBHoBecHe Tena). Takoil BU
paBHOBeCHsI Teja UMEeT MECTO IpU BCeX BUIAX IepeMelleHUil — Xoaboe,
Oere, KaTaHMM Ha KOHbKaX, BeJlocuriene u T.4. [Ipn nnHaMU4IeckoM paBHO-
BECUU TeJla OpraHU3M CTPEMUTCSI COXPAHUTh CTAOMJIbHOCTb HUXKHEN 4acTu
Tena U Hor — Huxe Thyy, (HyxHuMit TpeyronsbHuk J. Littlejohn). Konrtpana-
TepajbHbIe B3aUMOCBSI3M OTPaXKaloT CKPyYMBaHKE Teda BO BpeMs XOObObI U
Oera, 4TO MPUAACT €My YCTONYNBOCTD.

PaBHoBecue Tela — coxpaHeHUE OMpeneJeHHOro (Harpumep, BepTH-
KaJIbHOT'0) TIOJIOXEeHUs1. PagHosecue mena uenosexa npu 6epmuKanbHoll cmoii-
Ke omHocumcs k Heycmoiuueomy muny, Tak kak OLT Tena nexur Bbiie
IUIoIIaAX Onophl. Y B3pocibix MyxkunH (B cpeaHem) OLT pacnonoxeH Ha
15 MM no3anu ot nepeaHeHuxKHero kpag tena L. ¥ xenwmn OUT B cpen-
HEM pacIIoJIOKEH Ha 55 MM criepenu ot nepegHeHkHero Kpas S;. OLT tena
CKJIAABIBAETCSI M3 LIEHTPOB TSKECTU OTAEJbHBIX YacTell Tesa (mapluaibHble
HEHTPHI TsoKecTr). UMEeHHO TT03TOMY ITpH ABIDKEHUSIX 1 TIepeMEIIeHIN Mac-
cbl yacteit tena nepementaercsd u OLT, HO 1151 coxpaHeHMsT paBHOBECUSI €ro
MMPOEKIIMS He TOJKHA BBIXOAUTH 3a TIPEAeIIbl TIOIIaau Orophl. Beicora mo-
soxenus OLT y pa3HbIX Jtofeil 3HAYMTEIbHO BapbUPYeT B 3aBUCUMOCTHU OT
1esioro psiga pakTopoB, K YMCIY KOTOPBIX B TIEPBYIO OYepelb OTHOCST I1OJ,
Bo3pacT, Tejocaoxenue u mp. Y xeHmmH OLT oO0bYHO pacIiooXeH He-
CKOJIbKO HIIXE, YeM Y MY>KUHH.



