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Kak nonb30BaTbCq 3TOM KHUrou

baarogaps ceoemy odpopmaeHNIO «AHaTOMMS CTpeTUMHTa» oDecIiednBaeT TapMOHMIHEIN Ha-
AaHC MeXJy TeopeTudeckol mHQpopManueil 00 OCHOBaX PaCTsKKMU M IMOKOCTH, aHATOMUN

1 GU3NOAOTUM U TTPAKTUIECKOI CTOPOHOM CTPEeTUYMHIa, TO €CTh B KHUTE SICHO TI0Ka3aHO U pac-
CKa3aHO, KaK IPaBUABHO BBIIIOAHUTL 135 YHMKaALHBIX yIpaXKHeHMII Ha pacTsiKKy. Bce mpea-
CTaBAeHHbIe 34eCh YIIpa’KHeHUs YIIOPsAA0UYMBAIOTCS B COOTBETCTBUU C TeM, Kakas J4acTh Tela
pacTATUBaeTCs, a 3aTeM JaeTcs 6oaee MoApoOHas MHPOPMAIUA O TOM, KaK/e MMEeHHO MBIIII-
LBl SBASIOTCS 11€A€BLIMU IIPU BBHIITOAHEHUI TOTO MAM MHOTO YIPaskKHeHMs.

ITomumo A€TaZbHOIO aHaTOMIMYECKOIO PIMCYHKa, B Ka)K,ZI,I:IIZ padaea O CTpETIMHIE TaK>Ke BKAIO-
9al0TCs OIVCaHVe TOIO, KaK BBIIIOAHSTDL PaCTSPKKY, CIIMCOK BIAOB CIIOPTa M CIIOPTMBHBIX
TpaBM, IIpM KOTOPBIX KOHKpEeTHas pacTi’kKKa IIprHeceT HaI/I6OAbLLIyIO I104b3Yy, a TaKXXe A0I10A-
HUTEeAbHasA I/IH(l)OpMaLII/Iﬂ 0 AIOOBIX pacirpocTpaHeHHbIX HpO6AeMaX, KOTOpbI€ CBA3BIBAIOT C BbI-
II0OAHEeHeM COOTBETCTByIOLHeIZ PacCTsIKKN.

CTuAb OIMCaHUsI Ka’k40Tro yIpa’XHeHN:I Ha PacTsPKKy OAMHAKOB Ha ITPOTSIPKEHNMI BCel KHUTU.
Hixe IIpeAcTaBA€H IIPVMEP TaKOro OIIVICaHIs, a CMBICAOBOE COJepiKaHMe Ka’XA0TO 3arol0BKa
BbIA€A€HO ITOAY>XMPHBIM I_HpI/ICl)TOM.

Kaskaomy ynpasxkHeHuio
Ans yao6eTBa

npucsansaercs BusyanbHas
YHUKaNbHbI HOMEp o . aHaToMuUyeckas cxema,
N Ha3BaHue BO5: PACTAXKKA rPYAHBIX MbILLIL] C COTHYTOW PYKOU g

OnucbiBaemas
TeXHUKa BbINOJIHEHUSA
cooTBeTCcTBYeT
aHaToOMUYecKkon cxeme
W npeacTaBaseT

cobomn aeTtanbHbIn
0630p NpaBUALHOIO
BbIMOJIHEHUA PaACTAXKKN

I'Iepmeble MbILILbI:
uenesaa rpynna
MbILL, KOTOpbIe
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Mepeannii nysox
BERBTOBMAHOR ML

Mepeansn
3y6uaran mbiwia

TexXHUKa BbINONHEHUA
VIcxoatioe MoAOKeHIe: CTOs, pyKa BulTs-

Manas rpyanan meiia

Bonbuan rpyaHas mbila

TpaBmbl, NpY KOTOPbIX AaHHbIN CNOCO6
PaCTAXKKM MOXKET GbITh NONE3EH

/

KOTOpas AeMOHCTpUpyeT
ueneByto rpynny
MbILIL, PacTArMBaembix
BO BpeMs CTpeTuuHra

WcuepnbiBatownii
CMUCOK BO3MOXHBbIX
CMOPTUBHbLIX TPaBM, Npu
KOTOPbIX BbIMOJHEHUE
COOTBETCTBYIOLLEN
pacTaxXKu ObiNo Gbl
noNesHbIM B Liensax
npogunNakTUK TpaBMbl
wau peabunutauyuu

pacrtarusatorca HyTa, HpeAILICULE COTHYTO 1104 psbiy  CMENIGHIE, TIOABHIBILY, BHIFIX aKpOMHaAL- nocne Hee
BO BpPeMS CTPETYMHra. VEAOM K 104y, YIpifTe lpeatizedbe b He-  HO-KAIOUHOKO COMAGHEHILA, TIOBpEK AC-
BTOleHhIe TOABIDKHBIIT ITPeAMeT, a 3aTeM ropopaun-  HUe IPYAHHO-KAIOWYHOTO CYCTaBa, raede- M
. 6 BaiiTe [1A€4M I TeA0 B ODPATHYIO OT BBITS- AOTIATOUHDIT GOAEBOIT CMHAPOM € OTpaH- epbl
MbILLLBIZ JTO0ObIE HYTOIt pyKU CTOpOHY. 9EHHOI! TIOABIDKHOCTDIO 1442, TeHAMHHT npeAoCcTOPOXHOCTH,
AOMNONHUTENbHBIE o mrmseme Mo BpaaTe b1l NalACIH HaCia, OypoiT ocobble Tpe6oBaHus
MbILILBI, KOTOPbIE 1y TIA€UEBOTO CYCTaBa, aAre3UBHbIII Karicy AuT 6
Tephiusbie MU GOAVINAZ 1t MAAQA  ILaewa (CHHAPOM <HaMOPOKEHHOTO A~ wan niobas
Takxe pacTarusaiorcs IPYANE MU, HEPRAHMIL YNOK ACTb-  tay), Pasphib CyXOXIAILA GHIIeNCa, Teit- LONOAHUTENbHAS
BO BpPeMS AaHHbIX S —— AVHUT ABYTAQBOIt MBI, pacTIKeHIte
ynpaxHeHuii ABYTAQBO MBIILIIH, PACTAKeHHE IPYAHbIX vHpopmauus,
Bropirihie MBI MEPeAnst 3Y0IaTas iy pocriasenie MecTa mpucoeAuHeHIL rapaHTupytoLue
MBI, TPYAHOIT MBIIITEL npasuabHoe

WcyepnbiBatowuii
CMUCOK Tex BUAOB
cnopTa, KoTopble
ucnonb3ytot

uenesyio rpynmny
MbILIL, BO Bpems
aKTUBHOW CMOPTUBHOW
AeATeNbHOCTN

BUABI CNOPTa, AN KOTOPBIX

AaHHBIi CNOCOG PacTAKKN

BackeT604, HeTG04, Hemme IporyaKH,
LIt TYPH3M, aABIIHI3M, CIIOPTUBHOE
OpHeHTHPOBaIIE, TEHHIC, HAAMIHTOH,

CKBOIIL, TPEB.As, TOHKM Ha KaHO? 1 KaAKax,
I1AaBatue, KpUKeT, GeiicG0., AeIKOATACTII-

uecKie BIABI CIIOpTa, MeTamye.

ANS NPaBUNLHOTO BLINONHEHNS
AQHHOrO CNoco6a pacTaKKN

Bepxisist uacth pyku A0AXHa ObITh Hapas-
aeabna moay.

KomnnementapHas pactaxia

B \

BbINOJHEHWE PACTAKKU
Ans obecneyeHus
6e30MacHOCTU U NOJb3bl
OT ynpakHeHu

JlononHutenbHasa
pacTska, BbIMoJHEHUE
KOTOPOW YBENU4UT
nosib3y NpeAcTaBAeHHOW
pacTaxKu



BBegeHue

IToaxoa x TeMe crpeTymHra (MAM PacTsKKM) 1 TMOKOCTH 3a mocaegune 15—20 et 3ameTHO
nsMeHnAcs. Kanyan B aeTy Te gHM, KOrda TeMa CTpeTYMHIA yMelljalach Ha Iape CTPaHMUII B ca-
MOM KOHIle yuyeOHIKa O 340pOBOM OOpase >KM3HM M (PpUTHECe MAM KOTAa AeCATOK KOHTYPHBIX
4e/0BeYKOB, BBITOAHIOIINX CaMble OOBIYHBIE YIIPa>KHEHIs Ha PacTsKKYy, IIpeAaaraanch Crpa-
BOYHO B KOHIIE KHIIU.

Eme 15 zer Haszag eABa AU MOSKHO OBLAO HAlITU TEKCT, IOAPOOHO paccKasbplBaIOIINII O CTpeT-
YIHTE, a B HACTOsIlee BpeMs IOAKM 3a0uThl TOA00HBIMI KHuUTamu. Co3JaeTcs! BIledaTaeHue,
YTO ONMCaAM y>Ke BCe, HauMHas OT METOAMK CTPeTYMHIa «HOBOTO IOKOAeHUs» A0 CTpeTdlHIa
B cocTaBe OOEBBIX MCKYCCTB M OYeHb ITOAPOOHOTO KAMHMYECKOTO IIPUMEHEHNs CTPeTIIHIa

B paMKaX pa3sAMYHBIX YI€OHBIX AVICLIUTIIAVH.

Koraa kuura «AHatoMus cTpeTduHra» Oblaa BIlepsble omy0amkosaHa B 2007 r., oHa cTada
IIePBLIM TOCODOMEM, OXBATHIBAIOIIUM aHATOMMUIO U (PU3MOAOTHUIO YIIPasKHEHMII Ha PacTSIKKY
u TOKocTh. C Tex mop OBLA0 HaIMCAaHO MHOXKECTBO APYTMX KHUT, HO HU OAHA U3 HUX He UA-
AIOCTPUpPOBajla CTOABKO YIIPaKHEHNUIT Ha PacTsKKY M He MOIJa IIPejoCTaBUTh HAaCTOABKO Je-
TaAbHYIO MHPOPMAINIO 00 aHATOMMIECKMX OCOOEHHOCTSX IPY BBIITOAHEHUM TOTO MAY MHOTO
YIpaskHeHMs, YTOOb caedaTh KHUTY AOCTYITHOI A4Sl IIPOCTOTO YMTaTeAs.

«AHaToMILs CTpeT4YNHIa» CYIIEeCTBEHHO BBIMIPBIBAET II0 CPaBHEHNIO C ,Z!,perf/l TIOXOXKen AU-
TepaTypoﬁ: 9Ta KHUIa OTKPBIBAE€T 94€10BEYECKOE TEAO VM3HYTPU, IIOKa3bIBasl, KaKye I'PYyIIIIbI
MBI VICIIBITBIBAIOT OCHOBHYIO, a KaKle — BTOPOCTEIIEHHYIO Harpy3Ky IIPpU BBIIIOAHEHMI TeX
AN VIHBIX pra)KHeHI/Iﬁ Ha pacCTsI>KKYy.

B «Anatomuu cTpeTymHra» IIpoLecC PacTsKKM MBIIII] pacCMOTPEH CO BCeX CTOPOH U TOA
KaKABIM YIAOM, BKAIOYas (PU3MOAOTMIO U TMOKOCTD, IIPeUMYIIecTsa CTPeTUNHIa, Pa3ANIHbIe
CIIO0cOOBI PACTSKKM, TTpaBMAa Oe30I1acHOTO CTPETUMHIA, a TakKe Kak IPaBUABHO PacTATMBAaTh
mpiel. Kuura, opueHTrposanHas Kak Ha A00uTteaeii puTHeca ¢ AI00BIM ypoBHEM (Pu3N-
JecKoll IOATOTOBKY, TaK U Ha MPOQecCOHaAbHBIX CIIOPTCMEHOB, aKIIeHTUPYyeT BHUMaHMe

Ha TOM, KaKle MMEHHO YyIIpa’KHeHUs Ha PacTsS KKy IOMOTYT 004erduTh 60Ab MAM OKaXyT CO-
AelicTBUe B IIpoliecce peabMAMTAI[UU TOCAe TPaBMBbI.

Kpowme Toro, Bo BTOpOM m3ganun godasaeHo 0oaee 20 HOBBIX YIIpaskKHEHMII Ha PaCTsKKY,
paciupena raasa 0 PpU3NOAOTNM, KaXKJasl TAaBa AOTOAHEHa HOBBIMIU aHaTOMMYIECKUMU T104-
pOoOHOCTAMM, a TaKKe MCII0Ab30BaHa HOBasl ClICTeMa HyMepaljuy, 9YTOOBl 00AeTIYNTh IIpoliecc
TIOVICKa TOTO WAV MHOTO YIIpa’KHEHUs Ha PacTsIKKY.

«AHaTOMIUSI CTpeTuYrHra» — MAAIOCTPUPOBAHHOE PYKOBOACTBO AA5 aTA€TOB I AIOAeﬁI, r[poq)ec-
CVMIOHAa/ABbHO 3aHVIMAIXOIIVIXCSI q)MTHeCOM, — obecriednBaeT paBHOBECHIE MEXKAY TEOPETI/I‘-IGCKOIZ
I/IHCl)OpMaLU/Ieﬁ 00 asax aHaTOMUN U Cl)I/[SI/IOAOI'I/H/I pra)KHeHI/I]Z Ha pacTsIKKy I rnOKOCTh

n HpaKTI/I‘«IeCKO]Z JaCThIO, COCTO}IH.[EIZ u3 135 YHIKaAbHBIX yl'[pa)KHeHI/H;I.

Kumnra coctouT 13 He3aBUCHMMBIX Pa3aeA0B, IIOPTOMY HeT HeOOXOAMMOCTH YUTaTh ee OT KOPKIU
A0 KOPKM, YTOOBI AOCTMID >KeAaeMOll 1iean. Ecan BBl XOTuTe MOHATDH, KaK YCTPOEHB! MBIIIIIEI, 00-
patuTech K raase 1, ecanm BaM MHTEpPeCHO 3HaTh, KaK CTPETUYMHI MOXKeT ITOMOYb BaM, IIOCMOTpHTe
rAaBy 2, a ecAM BB MHTepecyeTech MH(pOpMaryeli o0 yIpakHeHIAX Ha PACTSKKY CyXOXKIAMIL,
rounTaiTe raasy 9.

ByAI) BbI HpO(l)eCCI/IOHaAI)HI)IM CIIOPTCMEHOM MAU ITPOCTO A100uTEeAeM Cl)I/ITHeCa, CIIOPTVBHBIM
TpeHepOM AN II€PCOHAaAbHBIM KOyYEM, CIIenMaAVICTOM IIO AeyebHOI q)MSKyAbType AN CII0p-
TUBHBIM Bpa4OM — KHITa «Anatomus CTpeT4YNMHIa» IIpVMHeCeT I104b3y BCEM U Ka’KAOMY.

bpad Yoaxep



[MOKOCTb, aHaTOMMUS
n usmonorus

dutTHeC U rmMbkKocTbL

Pusngeckas popma A1000TO Ye0BeKa 3aBUCUT OT MHOIUX (aKTOPOB, OAHMUM M3 KOTOPBIX
SABASETCs TMOKOCT. XOTs TMOKOCTh — OYeHb Ba>KHBIN acIeKT Xoporueil ¢pusndeckoir ¢pop-
MBI, OH — ANIIb OAHa U3 crmi] Koaeca ¢purHeca. Cpeay 0CTaAbHBIX KOMIIOHEHTOB MO>KHO
BBIA€AUTDL CUAY, BHIHOCAMBOCTD, PHEPIMYHOCTDL, CKOPOCTDL, paBHOBeCHe, KOOpAMHAIILIO,
MOABVMKHOCTb 1 TEXHHUKY.

Hecmortpst Ha TO YTO OTA@ABHBIE BUABI CIIOPTA TPeOYIOT PA3HOTO YPOBHs (PM3UUYECKON ITOATO-
TOBKM, OYEHb BaXKHO PETyAspPHO CAeA0BaTh KOHKPETHOI ITPOrpaMMe TPeHUPOBOK, YTOOHI yie-
AATH AOAKHOE BHUMAaHME KaXKJ0MY KOMIIOHEeHTY (pUTHeC-IIporpaMMmbl. B perdu n amepuxan-
ckoM pyTOO4€, K IMpumepy, O0AbIIIOe BHUMaHME yaeaseTcs: cuae u sHepruaHocru. OgHaxo,
ecAM He MPUAaBaTh 3HAUEHNs] BEIPAOOTKe COOTBETCTBYIOIIMX HABBIKOB U Pa3BUTUIO IMOKOCTH,
MOJKHO A€TKO IIOAYYUTh TPaBMy, UTO IpUBEAET K YXyAIIeHMIO nokasareaeit. Cuaa u ruo-
KOCTh OU€Hb BasKHBI AAS1 TUMHACTa, 1, €CAU IporpaMMa TPeHUPOBOK paspaboTaHa IIpaBILAb-
HO, CITOPTCMEH CMOXKET I1apalAeAbHO TIOBBICUTL DHEPIMUIHOCTh, CKOPOCTDh U BHIHOCAUBOCTb.

Hexotopsie a1041 poxkAaroTcss 001ee CUABHBIMU UAN O0Aee TMOKMMM, OBLA0 OBl CTpaHHO
U TAYIIO, ecAy Obl OHM IIOAHOCTBIO UTHOPMPOBAAN APYIU€ KOMIIOHEHTBI XOpoleil (pusnde-
ckoit GopMBI, — U BTO IpaBja A4S BceX M Kaxkaoro. V gaxke ecan y deaoBeKa OTMeYaeTCst
xoporias r'MOKOCTh OAHOTO CyCTaBa VAV IPYIIIBI MBIIIII], DTO HE 3HAYUT, YTO BCE MBIIIIIIEI
BTOrO YeaoBeKa OyayT 0aMHAKOBO IMOKMMM. Takum obpa3oM, O4eHb BasKHO paccMaTpu-
BaTh I'MOKOCTh KaK XapaKTePVUCTUKY OAHOTO KOHKPETHOTO CyCTaBa WAV IPYIIIIBI MBIIIILI.

OnacHocTu n orpaHuyeHus, cBA3aHHble C NJIOXO# rMbKoOCTbIO

TBep,ﬂ,bIe, 3aCThIBIIVI€ MBIIIIIBI OIpaHUYNMBaOT HOPMaAbHYIO aMIIAUTYAY ABVIDKEHUIA.

B HEKOTOPBIX CAydasiX HEAOCTaTOIHaAs rMOKOCTh MOXKET CTaTh OCHOBHOI l'IpI/ILII/IHOﬁI 0oan
B MbplIInax " cycCTaBax. B XyaumeM cAy4dae DTO MOXKeET IIPpUBECTM K HEeBO3MOJKHOCTI Ha-
THYTBCI AN Aa’XKe ITIOCMOTPETh Yepe3 I11€e40.

TBepAble, 3aCTHIBINIE MBIIIIEI MEMIAIOT IIPaBMABHOI padoTe yeAoBedeckoro resa. Ecam
MBIIIIIBI He CITOCOOHBI COKPAIaThC M PaccAadAsIThC A0AKHBIM 00pasoM, BTO MOKeT
CIIPOBOIIMPOBATh CHIDKEHNE pe3yAbTaTUBHOCTM ¥ HeCIIOCOOHOCTh KOHTPOAMPOBATh paboTy
Mmprm. KopoTkue TBep/ble MBIIIIIEI TaK’Ke MOTYT IOBAeYb 3a COOO0I KOA0CCaAbHOE CHIU-
SKeHIe CHABI ¥ DPHePTMYHOCTY BO BpeM:s (PU3NIEeCKOl aKTUBHOCTIL.
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B HekoTOpBIX cayyasx TBepAble M 3acCTBIBIIIME MBIIIIIBI MOIYT Aa’ke IPUBECTU K YXYA-
IIIeHNIO KpoBooOpaIeHns. Xopollee KpoBooOpalieHne — 3a40T IT0AYIeHUsI MBIIIIIaMI
AOZXKHOTO KOAMYIECTBa KIMCAOPOAa U MNUTAaTeAbHBIX BelrecTs. [1a0xoe KpoBooOpareHne
BBI3bIBAeT ITOBBLIIIEHHYIO YTOMASEMOCTb MBIIIIL M B MTOIe MOXKeT HapyLINUTh IIpoIiecc 3a-
SKMBAEHNA MBIIII] U YMEHBIIUTD UX CIIOCOOHOCTh BOCCTaHABAMBATBLCs I1OCAe U3HYPUTEAb-
HBIX (PUBNYIECKNX TPEHUPOBOK.

/1106011 13 9TUX HaKTOPOB MOXKET CYIIECTBEHHO ITOBLICUTDH BEPOSITHOCTD ITOAYyYEHUs TpaB-
MEIL. A BMecCTe OHM MIPeJCTaBAsSIOT cOOOI1 He 4TO MHOe, KaK KOMOMHAIIMIO MBIIIIEYHOTO
ArckoMpOpTa, CHIDKEHUS IMPOU3BOAUTEABHOCTH, TTOBBIIIIEHHON TPaBMaTIYHOCTY U eIlle
00./€ee BBICOKOI BEPOSITHOCTU ITOBTOPHBIX TPaBM.

Y10 orpaHMuMBaeT ru6KoCTb?

Mpimeunas cucreMa A0A>Ha OBITh TMOKOJ, YTOOBI YeA0BEK MOI AOCTUIATh HAMAYYIINX
pesyabraToB. PacTspkka — Hamboaee PPeKTUBHEIN CIIOCOO pasBUTHUA U COXpaHEHMs TUO-
KOCTM MBI 1 cyxoknanii. Ho, kak Opr Tam HU OBL10, €CThb U ApyTue $paKTOpPHI, CIIOCO0-
HBIe CIIPOBOLIVIPOBATh CHIUKEHIE IMOKOCTI.

I'mbxocTh — MAM aMIANTYAa TTOABVOKHOCTY — MOJKET OBITh OrpaHMdeHa BBUAY KaK BHY-
TPeHHMX, TaK ¥ BHEIIHUX (PaKTOpOB. BHyTpeHHMe (paxkTOphl, Takme, KaK KOCTHM, CBA3KI,
MBIIIIeYHasl Macca, AAMHa MBIIII, a Tak’Ke KOXKa, OrpaHMYMBalOT ABUTaTeAbHYIO CIIOCOD-
HOCTb Ka’k/J0Tr0 KOHKPETHOTO cycTaBa. MOXKHO HPUBECTM TaKoOU IIpuMep: yedoBedecKast
HOTa He MOXKeT BBITHYTBCS AaAbIlle BBIIPAMACHHOIO MOAOXKEHUS, IIPUMHMMAasT BO BHIUMA-
HIe CTPYKTYPY KOCTell U CB30K, M3 KOTOPBIX COCTOUT KOAEHHBII CyCTas.

Buerane $paxkTopsl BKAIOYAIOT BO3PACT, 1104, TeMIIepaTypy, OAeXKAY, CTeCHIONTYIO ABU-
>KeHMs1, 11, 0e3yCA0BHO, TpPaBMy MAU MHBAAMAHOCTh — BCe BTO TaK’Ke OKa3bIBaeT IIPsIMOe
BAUSIHIE Ha TMOKOCTh OTAEABHO B3SITOTO Ye0BeKa.

MoOKocTb 1 NpoLuecc cTapeHus

He cexper, 4TO C Ka’XAbIM I'OAOM MBIIIIIBI U CyCTaBBl CTAHOBATCS BCe 0O/ee TBEPABIMU
1 6oaee 3aCTHIBIINMI. DTO YacTh IIpOliecca CTapeHNs Halllero OpTaHM3Ma, 4To 00ycAO0B-
AeHO KoMOMHanmer pu3nmdeckol AereHepanum 1 obesABrokeHHOCTH. HecmoTpst Ha TO
YTO He B HAIMX CMAaX OCTAHOBUTH IIPOLIECC CTAPEHNs, MBI TEM He MeHee MOKeM IIOBBI-
CUTH IMOKOCTh TeAa.

BospacTt He 40AKeH CTaTh MPEIATCTBIEM AAsl COXpaHeHUs Xopolreil pusndeckoir popMBI
U aKTUBHOTO o0Opasa >KM3HMU, HO YeM CTapllle MBI CTAHOBMMCS, T€M Ba’KHee IIPUMEHTh
orpeJeAeHHbIE MePHI IIPeJOCTOPOKHOCTI.

HpI/I,Zl,eTCSI HOpa6OTaTI) 9yTh AO0AbIIIE, ITPOABUTH HEMHOTO 0oabILIe TEPIIEHNs U ObITH OO-
Aee OCTOPOKHBIM.
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Mbiwua

Tb -
Koc MblLeYHbI ny4ok

BOJIOKOH

Mbllwe4yHas HUTb
(MuocbmnameHT)

MblweyHble
BOJIOKOHULa
(Mnocbmbpunnbl)

Cyxoxunue

MbiLe4yHoe BONOKHO

Capkonemma

Capkomep

Puc. 1.1. MonepeyHoe ceyeHne MbILLIEYHBIX BOIOKOH, BK/OYas MUOPUOPUAEI,
capKomepbl ¥ MUODUNAMEHTbI

AHaTOoMUA MbiLUL

Aas yaydmeHns TMOKOCTY IIPU BBIIIOAHEHUM yIIpa’KHEHNIT Ha PacTsKKy He0oOX0AMMO
KOHIIEHTPUPOBATHCSL B IIEPBYIO OYepeb Ha MBIIIax u ux ¢acuysix (06oaouxe). Xors
KOCTH, CYCTaBBI, CBSI3KM, CYXOXKUAUS VM KOXKa OKa3bIBAIOT CYIIeCTBEHHOE BAVSHIE Ha IUO-
KOCTb HAIIlero TeJa, MBI €4Ba AU MOXXEM KOHTPOAUPOBATh DT (PaKTOPHI.

Koctu n CyCTaBbl

CTpyKTypa KOCTell 1 CyCTaBOB yCTpOeHa TaK/M OOpa3oM, UTO OHa obOecIiedMBaeT Hallle
TeA0 oIpeJeAeHHON aMIIAUTYA0M MOABMKHOCTU. Hampumep, kak OBl BB HM IIBITAANCE,
KOAEHHBII CyCTaB He ITO3BOAUT HOTE COTHYTLCS AaAbllle BBIIPAMAEHHOTO ITOAOXKEHU:.

CBA3KM

CBsI3KM COEAVMHSIOT KOCTM MeXAY cOOOM M BBICTYIIAIOT B KauecTBe CTaOMAM3aTOPOB CyCTa-
BOB. C/le,Zl,yeT I/IS6€FaTL paCTS[)KeHI/IH CBs30K, HOCKOAbe DTO MOXKeET HpI/IBeCTI/I K HepMa—
HEHTHOMy CHUM>KEHUIO CTa6I/I/leOCTI/I CyCTaBa, 49TO, B CBOIO oqepezl,b, IIOBBIIIIaeT YTOM/UIe-
MOCTb U pI/ICK TpaBMBI CYCTaBOB.

Cyxoxxunusa

MbImnel coeAMHAIOTCS. € KOCTSIMU TPV IIOMOIIU CYXOXIUANUI, KOTOPbIE IIPeACTaBASIOT
coboit HAOTHYIO COE,ZLI/IHI/ITGABHYIO TKaHb. OHM OYeHb np0quIe, HO HPI/I DTOM JICKAIO-
YUTeAbHO IIOAaTAVIBBIE. nyO)KI/I/lI/I}I TaK>Ke OKa3bIBalOT cymeCTBeHHoe BAVISIHVIE Ha CTa-

11
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OIABHOCTD CYCTABOB, HO OTBe4aloT MeHee 4eM 3a 10% ot mx obment rubxocru. Taknm
00pa3oM, B yIIpa’kKHeHIsX Ha PacTsKKY CyXOXKMANS He TpeOyloT K cebe 00ABIIOrO
BHIMaHI.

MbiLLbl

qe/lOBe‘IeCKOQ TeAO0 COCTOUT anMepHo nus3 215 nap CKeZAeTHBIX MBIIIIIT, KOTOpre COCTaB-
As110T 0K0a0 40% obmreir Maccol Teaa. CKeAeTHbIe MBINIIIBI Ha3BaHbI TaK IIOTOMY, 4TO
0oAbIlIasl X 4acTh erHI/ITCH K CKeAeTy, oOecrieynBasl ero ABVIDKEHIEe 11, COOTBETCTBEHHO,
ABVIDKEHIIE BCEIro TeAa.

CkeseTHBIe MBIIIIIBI OKPY>KEHBI OTPOMHBIM KOAMYECTBOM KPOBEHOCHBIX COCYAOB U HEPBOB,
YTO HAIIPAMYIO CBA3aHO C MX COKpallleHMeM — IIepBOCTeIIeHHON (PYyHKIIVeN CKeAeTHBIX
Mpim. K KaXka011 cKeAeTHOM MBIIIIIe, KaK IPaBrao, HOAXOAUT O4Ha MarucTpaabHas
aprepusl, KOTOpasi IePEeHOCUT K DTON MBIIIIe NUTaTeAbHbIC BeIleCTBa Yepe3 KPOBOTOK,

a Tak’Ke HeCKOABKO BeH, depe3 KOTOpPBIe BBIBOAATCA IMPOAYKTH MeTaboamsma. KposeHoc-
HbIe COCyAbl M HEpBbI, KaK IIpaBIAO, BXOAAT B C€peAMHY MBIIIIILI, HO MHOTAa OHM BXOAST
B MBIIIIEYHOe BOAOKHO C O4HOIO KOHIIa, IIPOHMKasl 3aTeM B DHAOMU3UIL.

Bos0KHa cKeAeTHBIX MBIIII] OBIBAIOT TPeX TUIIOB: KpacHbIE, MeJJAeHHO COKpalljaloIecs,
BO/OKHA; IIPOMEeKyTOUHble, OLICTPO COKpalaomecs, 1 Oeable, OBICTPO CcOKpaIlaroIiye-
cs. 1IBeT Ka’K40ro M3 HMX 3aBUCUT OT KOAMYECTBa IIPUCYTCTBYIOIIETO B HUX MUOIA00MHA,
KOTOPBIN IIpeACTaBAsieT coOOM XpaHMANIIEe KICA0poda. Muorao6ms criocobeH IOBHIIIaTh
ckopocth AudPys3nn Kuca0poa, IIOTOMY KpacHble, MeA/JA€HHO COKpaIllaloIecs, BOAOK-
Ha CIIOCOOHBI COKpAIIaThCsl Ha IMPOTSIKeHnu 0o/ee AAUTEABHOTO BpeMeH!, YTO OCOOeHHO
Ba>KHO IIPU BBIIIOAHEHUM YIIPa’KHEHMII Ha BBIHOCAMBOCTb. B OeABIX, OBICTPO COKpalliaio-
IIVIXCST BOAOKHAX OTMedaeTcsl 6oaee HM3KOe cogep>kaHMe MMoraoomta. Ilockoapky oHnm
[101araloTCsl Ha 3allachl TAMKOreHa (dHeprum), OHM OBICTPO COKPAIIAIOTCs, HO TaK Ke
OBICTPO YCTAIOT, IIOPTOMY UX OOBIMHO 3aA€VICTBYIOT CIIPMHTEPBI UAU CIOPTCMEHBI, Aesl-
TeABPHOCTh KOTOPBIX TpebyeT KOPOTKIX, HO OBICTPBIX ABVDKEHMII, HAallpUMep TsDKeaoaTae-
Tpl. CYnTaeTCsl, YTO B MKPOHOKHON MBIIIie MapadOHIIeB MIPOBOTO YPOBHS HaXOAUTCS
93—99% MeaAeHHO COKpPAILAIOLIMXCSI BOAOKOH, a B TOI >Ke MBbIIIIle CIIPUHTEPOB MIPOBO-
o KAacca coaepskutcs Beero 25% takux BoaokoH (Wilmore & Costill, 1994).

Boa0KHO Ka’ka07i CKeAeTHOV MBIIIIEI IIpeACTaBAseT cOOON eAMHIYIHYIO MBIIIEYHYIO KA€eT-
Ky OUAMHAPWYIECKOI (pOPMBI, OKPY>KEHHYIO LIMTOIL1a3MaTUIeCKO KAeTOYHO MeMOpa-
HOIl — capkoaemMori. CapkoaemMMa IIpejcTaBaAseT coDoil cBoeoOpas3Hble OTBEPCTHUS, Bey-
e K TpyOOYKaM, M3BECTHBIM Kak IIOIIepedHble TpyOouky Muoruta (nam T-Tpybouxn).
(CapxoaemMa sIBASIETCSI CBOETO pOAa SIMEVIKON AAsl COXPaHEHNs IIOTeHInala MeMOpaHsL,
YTO II03BO/AsIeT MMITyAbCaM, — B YaCTHOCTH, DTO KacaeTcsl CapKOIL1a3MaTUIeCKOIO PeTH-
kyayma (CP) — anGo reHepupoBaTh, A10OO MHIMOMPOBATH COKPAI[EHIIsL.)

Kaxxaas ckeaerHass MbIIIIIa MOXKET COCTOSITh U3 COTEH, a MHOTAA UM THICSY MBIIIEUHBIX
BO/OKOH, COOpaHHBIX BMeCTe 1 «OO€pPHYTHIX» B COeAUMHNUTEAbHOTKAHHYIO 000A0YKY, 13-
BECTHYIO KaK DIIVMMM3UIL, KOTOpas U oDecrieduBaeT MBbIIIIe ee popMy, a TakXKe SBASETCS
IIOBEPXHOCTBIO, B40Ab KOTOPOI IepeMelaloTcsl OKpysKalomue Mpimnbl. Pacrus, coeau-
HUTeAbHas TKaHb BHE DIIMMU3UsA, OKPY>XKaeT U pasleaseT MBI
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- MonepeyHble Tpy6GOUKH
Capkonnasmaruyeckuin muouuta (nam T-Tpy6ouku)
petukynym (CP)

OTBepcTus, Beayuue
K T-TpyGo4kam

Mwuocubpunns

MuodunameHTsl

Capkonemma

Puc. 1.2. Kaxzoe BOSIOKHO CKENETHOW MbllLbI NpeAcTaBaseT coboin
€AVHWUYHYIO MBILLEYHYIO KETKY LUAUHAPUYECKOn hopMbl

Yacty snmuMusus HalpaBAeHbl BOBHYTPb, pa3Aeass MBIy Ha oTAeabl. Kaxarplin oTgea
COAEP>KUT ITyYOK MBIIIEYHBIX BOAOKOH (Aamui. fasciculus — «MaAeHbKUII IIyJOK U3 BETO-
JeK»), KOTOPbIII OKPY>KEH CA0eM COeAMHUTEABHOI TKaHU — IIepUMU3IEM — I BKAIOYaeT
HEKOTOPOe KOAMYECTBO MBIITIeYHBIX KAeTOK. MEbIIieuHas KAeTKa BHyTPHU KaskKAOTO ITydKa
OKpY>KeHa DHAOMMI3/eM — TOHKOI 0000YKOI 13 PBIXAOM COeAVHUTeABHON TKaHMU.

A5l CKeAETHBIX MBIIII] XapaKTepPHO pa3HOOOpasye GpopM, UTO CBA3aHO KaK C pacrol0XKe-
HIEM IIyYKOB MBIIIIEYHBLIX BOAOKOH, TaK M PacIlOA0KeHIeM M MOABVIKHOCTBIO MBIIIIIIEL.
Y mapaaseAbHBIX MBIIII IIYYKM pa3MeIleHbl IlapalleAbHO AAVHHON OCU MBIIIIBI —
IIPUMEPOM MOXKeT CAYKUThb ITOPTHSKHAs MBIIIIA. B mepucreix MpIax KOpoTKue
IIyYKM BO/AOKOH II0J, YTAOM HPUCOeAVHEHE K CYXOXKIAMIO, IIPOXOAAIIEMY BAOAD ILIeHTpa
MBIIIIIBI, ¥ OHU MMEIOT, COOTBETCTBEHHO, pOpMY Ilepa, HallpuMep IIpsAMasl Mblra Oe-
apa. Cykusarouiuecs: (TpeyroAbHsle) MBIIIIIBL SBASIOTCS IMUPOKMMY Yy OCHOBAHMISL, a 3a-
TEM IIyYKM BOAOKOH CY>KalOTCSI K OAHOMY CYXOXKMAUIO, HarlpuMep Ooablmast TpyAHas
Mbiia. I1ydky BOAOKOH KPYTOBBIX MBI (CPUHKTEPOB) IIPeACTaBASIOT COOOI KOABIIA,
CKOHIIEHTPUPOBAaHHEIE BOKPYT OTBEPCTNSI, HallpuMep KPyroBasl MBIIIIIA Ila3a.

a) c) d)

Puc. 1.3. ®opmbl MbllL;: a — napannenbHble; b — nepucTble; ¢ — cy>kuBatoLimecs; d — Kpyrosble
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— Capkomep _
I-nonoca I-nonoca

- MceBao- 1
Z-nnHunA H-30Ha Z-nnHuA

Puc. 1.4. MuocunameHTsl BHYTpY capkomepa. Capkomep CBsi3aH C 06enx CTOPOH Z-UHUEN;
M-vHNa aBnseTCca LEeHTPOM capkomepa; [-nosoca cocTouT n3 aktuHa, A-nosoca — 13 MMO3NHA

Kaxka0e MbIIIIe9HOe BOAOKHO COCTONUT M3 HEOOABIINX CTPYKTYP, Ha3bIBA€MBIX MBIIIEIHBIMU
pubpuasamu, nan muopudbpuasamu (Aamux. mio — «Mslia»). Muopudpuaasr pacro-
Z0>KeHBI MapalAeAbHO APYT APYTY U IPUAAIOT MBIIIEYHON KAETKe «CAOVICTBIN» BHEIITHUI
BIJ, IIOCKOABKY COCTOST M3 OAVHAKOBO YIOPsAOYEHHBIX MyoduiaMeHToB. MuodniaMmeH-
TBl — DTO IIETIOYKU IPOTEMHOBBIX MOAEKYA, KOTOPBIE 1104 MUKPOCKOIIOM BBITASAAT KaK
cBeTAble 1 TeMHble 11010chl. CBerasle nsorponssie (I) moaocst cocrosT n3 Geaka akTUHA,
TeMHbIe aHM3O0TpOIHbIe (A) — 13 Oeaka mmosnHa. (Tpernit Bua Geaxa, M3BECTHBIN Kak
TUTHH, Obl1 UAeHTUULNPOBAH U OTBedaeT IpuMepHO 3a 11% or obmiero cogepsKaHus
Geaxa B MbIax.) ITpu cokparrennn MbIIIsl GrAaMeHThl aKTIHA ABUTAIOTCA MEXKAY
¢puaamenTaMmu MMO3MHa, 00pa3ysl IOIepedHble MOCTUKI, YTO IMPUBOANT K YKOPauMBaHUIO
u yroameHnio Muodpuopnuaa (cMm. «PrU3MOAOINSI MBIIIIETHOTO COKPAIIIEHIIS» ).

3ayacTyio SIMMU3NI, TepPUMU3UIL ¥ DPHAOMU3UIL IPOCTUPAIOTCS 3a Mpeseabl MICICTON
JacTy MBIIIIBL, TaK Ha3bIBaeMOro OpIOIKa, (pOpMUPYs TOACTOe «KabeAbHOe»!' cyXoxKuaue
MAU IIUPOKYIO, IIA0CKYIO, CAOMCTYIO CYXOXKMABHYIO TKaHb, M3BECTHYIO KaK allOHEBpO3.
CyxoXmane 1 arioHeBpo3 GOpMUPYIOT HEIIpsAMBIe MecTa «IIPUKpPeIAeHs» MBI K Haj-
KOCTHHIIE MAM COeAVHUTEABHON TKaHM APYIMX MBI, boaee CA0KHBIE MBIIIITBI MOTYT
MMeTDh HeCKO/ABKO MeCT IIPUKpeILAeHNs], HallpyMep, YeThIpexraaBasl MBIIIIa MMeeT JeThl-
pe xpenaenus. [losromy, Kak IpaBnao, MBI IIepeKpbIBaeT CycTaB M KPeIuTcs 1o obe
CTOPOHBI KOCTM IPY IOMOIIY CyXOXXMAnii. OAVH KOHEI] MBIIIIIBI OCTAeTCsI B OTHOCUTEAD-
HO 3aUKCHPOBAHHOM MAM CTaOMABHOM ITOAO0XKEHNM, B TO BpeM: KaK APYTOil ee KOHel]
ABUTaeTCsA B pe3yabTaTe MBIIIEYHOIO COKpaIlleHMs.

Ka>1<;|,oe MBIIIIEYHOE BOAOKHO MHHEPBUPYETCA €AVMHNYIHBIM ABUTAaTE€AbBHBIM BOAOKHOM,
KOTOpO€ 3aKaH4lBaeTCsI HeAaleKO OT IEeHTpa MBIIIEYHOIO BOAOKHA. E,ZI,I/IHI/I‘IHOQ ABUITa-
TeAbHOE BOAOKHO I BCe€ MbIII€YHbI€ BOAOKHA, KOTOpPbIE OHO 3a,ZI,eI7[CTBy8T, SIBASIIOTCS ABVI-
raTeAbHOMN eAVIHUILIEN. KoangyecTBo MBIITIEUHBIX BO/AOKOH, 3a4eMCTBOBAaHHBIX €AVHIYHBIM

! Cyxoxxuamne, COCToslee U3 OTAEABHBIX IIPOAOABHBIX BOAOKOH. — [Ipumeu. nep.
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ABUTaTEAbHBIM BOAOKHOM, 3aBMCUT OT ABUIKEHIs], KOTOpOe HEOOXOAVMMO BBIITOAHUTS.
Koraa TpebyeTcs TouHas, KOHTpoAupyeMasl CTelleHb MOABMKHOCTY, HallpUMep ABVDKeH!e
r4a30M UAU HaAblieM, 3a4eMICTBYeTCs AMIIb HECKOAbKO MBIIIEYHBIX BOAOKOH; IIpU He-
00XOAVMMOCTH BBIIIOAHUTDL 0O.Jee MacIITaOHOe ABVDKeHMe, HallpUMep ABVDKeHMe TaKIMIU
KPYIIHBIMM MBIIIIIaMH, KaK OO/bIIas AroAMdHasl MBIIIIA, MOXeT OBITh 3a4eliCTBOBAaHO He-
CKOABKO COTEH MBIIIIEYHBIX BOAOKOH.

OT,ZLe/leI)Ie MBIIII€YHbIE BOAOKHa pa60Ta10T IO IIPUHINITY «BCE€ MAV HNYEro», Korga CTu-
MyAsa0msl BOAOKHA IIPUBOAUT K ITOAHOMY €Tro COKpalll€eHNIO MAN K IIOAHOMY OTCYyTCTBUIO
TaKOIro COKpameHM:sA — BOJAOKHO HE€ MOJKET COKPATUTHCI 9yTh-9yTh. 0611_[88 COKpaljeHne
2100011 OTA€ABbHO B3SITOM MBIIIIBI ITpeAlioAaraeT CoOKpalleHle OonpeaelaeHHOTO KoAan4de-
CTBa €€ BOAOKOH B OHpeAEAeHHbIﬁ MOMEHT BpeMeH!, IIPM DTOM OCTaAbHbl€ BOAOKHA Ha-
XOAATCS B paCC/la6/leHHOM COCTOSAHUIL.

CnuHHOW
mos3r

MoToHepoH
(ABurarenbHbIi
HepoH)

KoHueBas niactuHka
AABUraTe/IbHOro HepBa
Ha MbllILe

Puc. 1.5. iBuratenbHas eanMHuLLA MbILLEYHOrO BOJIOKHA CKENETHOW MbILLILLbI

®dusnonorua MbiLLEYHOro CoOKpawieHuAa

HepsHble MMITyAbCHI MPUBOAAT K COKPAILleHNIO MBIIIEUHBIX BOAOKOH. CoearHeHe MeXKAY
MBIIIIEYHBIM BOAOKHOM U ABUTaTe€ABHBIM HEPBOM M3BECTHO KaK HePOMBIIIIEYHOE COeAl-
HEHIe, I UIMEHHO 34eCh OCYIIECTBASETCs B3aIMOAECTBIE MEeXKAY HEPBOM VM MBIIIIIEIL.
Hepsnbplil nMIIyabc repejaeTcss Ha HepBHbIe OKOHYaHUsI, Ha3blBaeMble CUHAITUYECKUM
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