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I'JTABA 1 BBEJEHWE B ITPOLECC BBIPABHUBAHWA TEJIA




EnuwHCTBO Tejaa ¥ CO3HAHUSI

Teo 1 cosHaHMe Hepa3pEIBHO B3aUMOJeiCTBYIOT B eXKeJHeBHOI BUTraTenbHOol akTuBHOCTH. Co3Ha-
HHe OTBedaeT IIOTOKY AelCTBUI B Teie, a TeJO BOILJIONIAeT Co/ilepKaHKe ITOTOKAa MBIC/Iel CO3HaHHUL.
OGe cTOpOHBI CyleCTBOBAaHUS HEPA3PhIBHO CBA3aHBI BO BCEX HALIMX AEHUCTBHUAX, SMOLMAX M MBICIAX.
Hecmorps Ha 5TO BHyTpeHHe IpUCyllee YeI0BeKy eMHCTBO, TPAJUIIMOHHbIe CUCTEMBI IBUTaTeIbHOTO
00yueHUs CKIOHHBI COCPeZ0TavYNBaTh TPEHUPOBKY UCKIIOYUTEIBHO Ha TeJIeCHOI aKTUBHOCTH U IIpe-
HeOperaTb BO3MOXXHOCTSMHY Pa3BUTUA MBICJIH, OUIYLIEHUA U BOOOpaXeHUsA BMeCTe C ABIDKEHHUEM.
IIpeHebpe)xeHHe STUMH CTOPOHAMH He JaeT PaCKPHITh B PaMKax GU3NIECKOTO O0yIeHU BOZMOXKHO-

CTH 00pa30BaHMA, OCHOBAHHOTO Ha BOCIIPUATHHU U UHTYUIIUH.

ITopxon x 06y4eHUIO, IIpeCTaBIeHHbIN B 9TOM KHUTE, COYeTaeT MbIIUIEHNE, OLlylleHe X BOOOpaKeHIe
c ocymectBienueM gerictBua. OH Bocxozut K pabotam Meit61 Toxng (Mabel Todd), nuonepxu B 0611a-
CTH TeJIeCHOTO 0Opa3oBaHus. Tozp ObLIa OLHUM U3 IEPBBIX YIUTeIeH, pa3paboTaBIINX CUCTEMATHIe-
CKMI MeTOJ|, Pa3BUTHA OCAaHKHU, OOBeUHAIOUINI TeJI0 ¥ CO3HaHMe B paboueM mpouecce. OHa Oblia 1
y4€HBIM, OCHOBBIBAIOLIMMCS HAa OOBEKTUBHBIX UCTUHAX, U TI09TOM, HILYLINM COZlepKaHue CBOeH paboThI
B O0IIIeM KOHTEKCTe YeI0BeYeCKOH XXU3HU. B Havase ABa/IIaThIX TOZIOB ABA/ILIATOTO BeKa OHA OITy0JIn-
koBaia «[Ipuniunsr ocanku» («The Principles of Posture»), rie ona 0603Ha4nIa OCHOBHbIE U/IeU CBOEH
paborel. OHa IoAYepKHUBajIa BAXKHOCTD BBIBOJA H/IEi T€JIECHOTO PAaBHOBECHS M3 HAyUHBIX, a HE COLU-
QJIBHBIX, MOPQJIBHBIX VJIX JTUYHbIX IPUHIIAIIOB. AHAIU3UPYs IPOGIEeMBl PaBHOBECHUS U€IOBEYECKOTO
TeJIa, OHA OIIMPAIach Ha IIPUHIIUITEI MEXaHUKU, WH)KeHEPUH, aPXUTEKTYPbI, GU3UOJIOTUY X AaHATOMHH.
OTOT aHa/IN3 IPUBET K pa3zpaboTKe IPUHITUIIOB TEJIECHOTO PABHOBECHU A, KOTOPbIE IIPAKTUKOBAIUCH CTY-
TeHTaMHY 1 IIPUBEJIH K XKeJIaeMbIM yIydineHusaM ocaiku. B 1929 roxy ona omy6mkoBara paboty «Ypas-
HOBEIIMBAaHMe CHUJI YesoBeyecKkoro cymectBa» («The Balancing of Forces in Human Being»), kotopas
GoJiee eTaIbHO IIPeCTaBUIIA IIPUHIIUIIBI TeJIECHOTO PABHOBECHS U BBISBUJIA IICUXO(MUZUIECKYIO OCHOBY
ee paboTel. lmeoxuHesuc — 5TO TepMUH, KOTOPBIH celiyac MCIIOMB3YIOT AJIA 0O03HAYeHHS IIPOIiecca, B
KOTOpPOM 00passl paboTaioOT B KAUeCTBe CTHMYJIOB IJIA Pa3BUTHA KMHECTETHYECKOH OCO3HAHHOCTH U IIPHU-
BOJAT K TeJIECHBIM M3MeHEeHUAM. 1O, MCXOZI M3 CBOETO IIPOIIIOrO OIIBITA TeJIECHOTO 00pa3oBaHuUs,
3HaJIa, YTO CHJIAa CO3HAHUA CIIOCOOHA BBI3BIBATH M3MeHeHUs B Teje. Ha cBomx ypokax oHa paborana co
CTyJleHTaMH, MBICJIH KOTOPBIX O PaBHOBECHH COOTHOCHJIVCH C IIpobieMaMu ux ocanku. OHa nepeBoauia
STU UJeH B rpaduuecKue MIM KUHECTETHYECKUe 00pasbl, OTpaKeHHe KOTOPBIX HY>KHO OBLJIO HAHTH B
TeJle, ¥ UCIIOJIb3Ysl IPUKOCHOBEHNUE, OHA IIOMOTraja ONpeseIuTh UX MECTOHAXOXAeHue B Tene. Eciu
yeJI0BeK 00J1a/lal COOTBETCTBYIOIIEH MOTHBAIIMEH, OCTPOTOI BOCIPUATUS U CUJION BOOOPaXKeHH, TO

IIPONICXOOVIJIN JKE€JIa€MbI€ M3MEHEHNA OCAHKH.

B 1937 rony Tozz onmy6rukoBaia KHUTY,061aroapss KOTOpPOil ee,B OCHOBHOM, IIMPOKO 3HAIOT, «Pa-
symHoe Teno» («The Thinking Body»). B aToif kHure oHa cobpaya IKUPOKUH CIEKTP HAy4YHOH,

durocodckoii ¥ MpPaKTHUIECKOi HHGOPMAIIMH O TeJIECHOM PaBHOBECHU B 60JIee C)KaTo#l 1T0 CPaBHEHUIO



¢ mpeapiaymumMu paboramu popme. Ee mocnemmas kuura, «Cxpsrrsii Ter» («The Hidden You»), omy6-
nukoBaHHAA B 1953 roxy, nmpezncraBifer ee OCHOBHBIE UeU B cBeTe GUIOCODUHU U TU Jake MeTadu-

3UKH.

OcHoBoIToIararouuii MOAX0x K paboTe ¢ TesoM, BIiepBble pa3paboTaHHbIi To/ I, ITOBIUSI Ha MHOTHX,
C KeM OHa IlepeceKanach. HeKOoTopble U3 ee CTYZEHTOB IPOJO/DKIIN OPTaHU30BBIBATh, Pa3BUBATh U
yCOBEpPILIEHCTBOBATh €€ OCHOBHBIE Ujen. HaubGosee nsBecTHble u3 HuX — bap6apa Kiapk (Barbara
Clark) u Jlyny Csatirapg (Lulu Sweigard). bBraromaps HempekpamjaromeMycs pasBUTHIO ¥ MHOTO-
YHC/IEHHBIM IIPUBEP)KeHIIaM, 3Ta paboTa XXHMBET U OCTAeTCsI BAYKHOM /IS HCC/IeOBAaHUHN B 00JIaCTH Te-

JIECHOTI'O paBHOBECHA N € JMHCTBA T€JId-CO3HaAHMI.

Llern HacToAmer paboTsl

OcHoBHas oeJIb ,I[aHHOﬁ Pa6OTBI — 9TO pa3BHUTHE (1)I/IBI/I‘-IeCKOI‘O PaBHOBECHA B paMKaX qPEBBBIqaﬁHO
TBOpYECKOrI'O IIpo1ecca, KOTOPBIﬁ cOo4YeTaeT YMCTBEHHbIE 11 Q)HBH‘IECKI/IG CIIOCOOHOCTH YeI0BeKa. CTY—
AEHTBI YIdTCA 1 A YMATh, 1 OINYIIATh CAMOCTOATEIBHO, IIOCPEACTBOM CBOET'O T€JId M B IIPOILECCE DTOI'O
OCBO60)K,ZLZ:1TB ciaou CKPBITOfI B HEM KUHeCTeTU4YeCKOM I/IH(bOPMaIJ;I/II/I. HOCKO]ILKY ABUXKE€HIIE KOOp-
AUHUDPYETCA BBEII/IMO,H;GIL/'ICTBI/IGM HepBHOfI, MBIIIeUHOM U CKeJIeTHOM CHUCTEeM, CYIlIeCTBEHHdsSI CTOPOHA
9TOM Pa6OTBI 3dKJIIOYA€TCA B II€JIOCTHOM IIOAXOME€ K NBUKEHUIO. OT0 JOCTUTAETCA ITyTEM Hpeo6pa—
30BAHHUA IBHMXEHHUA HaA HeﬁpOHHOM YPOBHE B MO3I'y, CHd4dJId IIEPEOCMBICJIEHUEM, d 3dT€M CO3JdHHNEM
0613333 ABHIKEHHN I, OCHOBAHHOI'O Hd HAYYHBIX ITPUHITUIIdX ME€XdHIUI€CKOI'O PAaBHOBECH . Ilocremenuo
JKejlaeMbIe HefIPOHHBIe CBA3H, II0 M€pe ux O6OCHOBaHI/IH, OPTaHHU3YIOT IIOAXOAAINE AJIS DTOT'O MBINIITbBI
AJIA OCYIIECTBJIEHH I ABHMIXKEHU S 11 YPABHOBEIIMBAHMS CKEJIETd B PAMKdAX >KeJlaeMOi MeXaHW4YeCKH cOa-

HaHCHPOBaHHOﬁ MOAEIN.

ITpomecc mpesocraBieHus HHGOPMAIUU BeZeTCsA CKOpee 10 06pa3oBaTeIbHOM, HeXXeIH TepaleBTH-
JeCKOU cXeMe, U IIO3TOMY aKIIeHT JleJIaeTCsA Ha Pa3BUTHeE CUJIBI COOCTBEHHOTO MBIIIJIEHUA, HHTYUIIUN
Y KMHECTeTUYeCKOHM OCO3HAaHHOCTH 4eJIOBEKa, a He Ha MOTYIeCTBe YYUTeJId/TepareBTa, IIPOU3BOAA-
Iero TeJleCHbIe M3MeHeHUsd. IloMHUMO yZOBIeTBOpeHHUS OT BBIIIOJTHEHHS OIPOMHOM paboTHI Has
co6oii, oTa paboTa OTKPBIBAET IJIA CTYJeHTa BHYTPEHHUNM MUP OCO3HAHHOCTH U MHTYHIIUHU, 000Ta-

LIAOIIV )XM3Hb B €€ Pa3BUTHH.



Mexanndeckre IpHHI[HITBI

ITpunoxxeHne MexaHUYeCKUX IPUHIIUIIOB K aHAJIKU3Y TeJIeCHOTO PaBHOBECH JJaeT TeOPeTUYeCKYIO OC-
HOBY /I PaOOTSHI ITO BRIPAaBHUBAHUIO. Bce pusmyeckue KOHCTPYKIIUY (BKJIIOYAsA YeJIOBeUYeCKOe TeJIO)
IIO/IBePTraloTCs NeHCTBUIO YHUBEPCATbHBIX CHJI. MexaHudYecKue IIPUHIIUIIBI OOBACHAIOT BIUIHLE
STHX CUJI Ha IlepeMellleHHe U PaBHOBeCHe KOHCTPYKIIUHM. YUYUTHIBAd OTU NPUHIUIIBI, NHXKeHEePhI
MOTYT CO3/]laBaTh KOHCTPYKIIUHU, KOTOPBIe CIIOCOOHHI BbIIePKUBATh HAallpaBJIeHHbIe Ha HUX HAarPy3KH.
Bananc cuit poxxzaer ycToityuBoe cocTrosHue paBHOBecHa. [1om06HO 3TOMY, «TeIeCHbIe HH>XKEeHEPHI»
CIIOCOOHBI IIpUJIATaTh MEXaHUYeCKUe IIPUHIUIBI K CTPYKType Yel0BeYeCKOro Teja U OIpefeliTh
Hauboee 5 HeKTUBHBIN CII0COO MCIIOIB30BAaHUA SHEPTUH, 0OecIevnBaollell paBHOBECHe Tela Kak

BO BpeMs OBMIKEHMA, TAK U B IIOKOE.

OcHoBHBIe (aKTOPHI, BIUAIONMYE HA ABIDKEHUE U paBHOBeCHe Tejla — IPAaBUTALMA, WHEPIUI U UM-
myabC. YTOOBI ZOCTUTHYTH YCTOMIMBOTO COCTOSHHSA PaBHOBECHS, TeTy HEOOXOAMMO JOJKHBIM 00-
Pa3oM IIPOTHUBOCTOSTH IOCJIEACTBUAM JeCTBUA 3TUX CHJI, BRIBOJAAIIMM €TO U3 paBHOBecHA. leso
MO>KeT IIPOTHUBO/IECTBOBATH IBYMs CIIOCOOAMU: MCIIOIB30BaTh MEXaHUIECKYIO CUITY, 3aKII0UeHHYIO
B MaTepuaje M CTPyKType CKeJIleTa, ¥ MCIIOJIb30BaTh )KU3HEHHYIO CHUJy IIOCPeJCTBOM HEeHPOMBINIeY-
Horo ammapara. /Jlng Toro, 4To6s ZOCTHUYE 3(PEKTUBHOTO COCTOSHUA paBHOBECHS, MeXaHUIecKasd
CuJIa, IPOU3BOAMIMAs CKeJIETHOHU CTPYKTYPOH AOJKHA OBITH HACTOIBKO yBeINYeHa, YTOObI KU3HeHHAS
SHeprus (Heprus 4ejaoBeKa), OCYIIeCTBIAeMas yepe3 HeHpOMBIIIEeYHBIN alapar, MOrjia ObITh MU-
HUMaJbHOH. OTO JOCTUTAETCS IIyTeM TPEHHPOBOK II0 IPUMEHEHHIO MeXaHNYeCKUX IIPUHITUTIOB PaB-
HOBeCHUs /I IpeoOpa3soBaHUIO XXUBOH CKeJIeTHOH KOHCTpyKuuu. Korza crpoeHue Tesma TouHee
OTBedaeT MeXaHMIeCKUM 3aKOHAM PaBHOBECH, CHIKAeTCa HeOOXOAMMOCTh TPUMEeHeHN MbIIIeTHOH
CHUJIBI IJIS TIOAepXKaHUsA eTO paBHOBeCHA. OJTO BBICBOOOXK/IaeT DHEPrulo, 3aTpaunBaeMylo Ha IO/ -

Tep>KaHWA paBHOBeCHH, AJA Oojee IIPOAYKTHUBHOTO pelleHUs KMU3HEeHHBIX 337a4Y.

HEIZ'_DOM.BIIHETIHBIC HIIaTTEPHBI. HCTOYHHK INOCTYPAJIbHbIX IDHBBIIEK

JIBY>KeHV ¥ IPHUBBIYHBIE ITOJIOXKEHU Tejla, IpruoOpeTaeMsble C AeTCTBA, IOCTOSHHO 3aKPEIUISIOTCS B
MO3TY W MBIIIIAX B (pOpMe HeHPOMBIIIeYHBIX TATTEPHOB. OJTHU IATTEPHBI OPTaHU3YIOT XKU3HEHHYIO
CHJIY, HEOOXOAMMYIO JI/I1 OpraHU3aIlUHY, ABWKEHUA U YpaBHOBEIIMBAHUA CKesleTa. Hecmorps Ha To,
YTO BHeNIHAA (popMa Tesa M3MeHAETCA B XOZe YeI0BeYeCKOTro ABIDKEHHU, IIyOOKoIexalye Heipo-
MBILIIEYHBIE TTaTTEPHBI OCTAIOTCSI HEM3MEeHHBIMHU. VI3-3a 3TOTO IMOCTOSHCTBA HA IIyOMHHOM ypPOBHE,
OCaHKa yeJI0BeKa ¥ MHIUBUAYATbHOCTD €T0 ABIDKeHUS IPUHUMAIOT Y3HaBaeMylo popmy. M3meHeHume
OCaHKH 4YeJI0BeKa TOJbKO Yepe3 MaHUIyIMPOBaHNe BHEIIHel CTPYKTypOli Tesla IIOBePXHOCTHO, 110~

CKOJIBKY TIPU 3TOM He 3aTparuBaercsa GopMUpYIOIUIl ee HeiipoMblnleuHbIit naTTepH. [Ipu saTom



M3MeHeHUe CKeJeTHOU CTPYKTYPHI AJIUTCA POBHO CTOJIBKO, CKOJIBKO YeJIOBEK CO3HATEIBHO CIEIUT 3a
atuM. Kak TonBKO YesoBek 3a0biBaeT 00 yaep:kaHUU (POPMBI, OCAHKA MOJYNHIETCS IO JIeXKaIINM
maTTepHaM. 4TOOBI JOCTUYB ITyOOKUX U 3dEeKTUBHBIX U3MEHEHNH OCAaHKHU, HEOOX0AUMO IIpeobpa-

30BaTh HEHPOMBIIIEYHbIN NCTOYHUK IIPUBBIYEK. OTO IIOBIUAET Ha BHEIIHIOI (OPMY Tesla U3HYTPH.

Hzeoxunesuc: nmporecc or o6pasa K ZeHCTBHIO

W neoxuHesuc — 5To MeTo, 00y 4eHN s, UCIIOIb3YeMbIH 111 IpeoOpa3oBaHIA HEHPOMBIIIEYHBIX CUCTEM.
OTO Ipolecc, B KOTOPOM KHMHeCTeTHYeCKre 00pa3sl MCIOMB3YIOTCS I MIOTYYeHUs ClIeluUIecKux
MBIIIEYHBIX peakiuii. O6passl — 3TO U300paKeHUA AeHCTBUH, BRITEKAIOMUX M3 MEXaHUYECKUX IIPUH-
LIUIIOB PaBHOBecUs. PeryiapHoi MpaKTUKOM OHU BBI3BIBAIOT JKeJIaeMyI0 KHHECTeTUYeCKYIO PeaKIUIo
B TeJle U, B KOHIIe KOHIIOB, BeIyT K yCTOMYMBBIM U3MeHeHUAM HelipoMblleyHOH cucTeMsl. [3meHe-
HUe IIPOUCXOJUT IIOCTEIIeHHO U IIpeAIIoIaraeT: 1) yacroe BOCIIpOU3BeileHHuEe COOTBETCTBYIOIIETrO 00-
pasa, 2) pa3BUTHE OCTPOTHI KMHECTETUYECKOTO BOCHPUATHA M 3) BOCHPUUMYUBOCTH K IIPOIECCY
usMeHeHud. MeokuHe3uc o4eHb IIOX0X HA eCTeCTBeHHBII IIpoliecc, B X0/ie KOTOPOTO JleTH BIlepBble
ydJarcs 3aledarseBaTh ABIDKeHHe B HelipoMycKyiarype. OcCHOBHOe pasiauyue 3aKII0YaeTcs B TOM,
YTO UJIEOKUHE3HC — DTO HHCTPYMEHT, UCIIOIb3YeMbIi CO3HATETBHO JJI IIPe0Opa3sOBaHU ABUTATEh-
HBIX HaBBIKOB, a IIPOIIeCC eCTECTBEHHOT0 00y4eHUs ABIDKEHHIO Y fleTeil B OOJIBIIMHCTBE CIydaeB IIPo-

HNCXO0oUuT 6e3 CO3HATeJILHOTO Ha TO ycumiaus.

ITpu BBITOTHEHNY 3a/jlaHNA, IMEHHO HaMepeHNe COBEePIINUTD AeiiCTBHE MM JOCTUTHYTh KaKOH 1160
IIeJIU B IIEPBYIO OYepesb IPUBOAUT TeJIO B ABIKeHHe. (OOBIYHO YeIOBEK OCO3HAET 3TOT KOPTUKAIh-
HBIH (IPOUCXOAAIMNI B KOpe TOJIOBHOTO Mo3ra) mporecc. OfHAKO KOHKpeTHas HelIpOMBINIeYHAs Op-
TaHHU3alyd, OIpeesIAonas, Kak UIMeHHO TeJIO JOCTUTHET 3TOH IIe/IH, JIEXKHUT B IIOAKOPKOBOM CJIOE U
He ZIOCTYIIHA CO3HaHUIO. Hampumep, yesoBeK MOXET JieXaTh B KPOBATH U JyMaTh: «IIOpa BCTABAaTh»,
B KaKOI-TO MOMEHT IIOHMMAaeT «Cei9ac I BCTaHY», U TOJIBKO IIOCJIE DTOTO COBEPIIAET BTO HelCTBHeE.
Yet0BeX IOTHOCTBIO OCO3HAET, YTO IOAYMasl U CHOPMHUPOBAJI HaMEPeHHe IMONHATHCA, HO He NUMeeT
HUKAKOH BO3MOXXHOCTH OCO3HATh, KAK MMEHHO TeJIO ObLIO OPTaHU30BAHO /JIS OCYLIECTBIEHUS STOTO
CJIOXKHOTO HeHPOMBINIEYHOTO 33laHus. [lepeXomHBIM MOCTHKOM MeX/y KOPKOBEIM HaMepeHUeM Jeii-
CTBOBATh U IIOJKOPKOBOM OpraHM3alyell ABIKEHU ABIsIeTCI 00pas-omyineHrue. OTta GopMa MBILI-
JIEHUSA COCTOUT U3 CJIOBaps HeBepOaJIbHBIX CHMBOJIOB, KOTOpble XPaHAT KHHECTETUYECKYIO
MHPOPMAIUIO, U3BJIEUYeHHYIO U3 IIPeIIeCTBYIOUIeT0 ABUraTeIbHO-IYyYBCTBEHHOTO OIIBITA. JesIoBeK
MBICJIUT JeHCTBUE B 3TUX CUMBOJIAX, B (hOpMe OILIyIeHU, BOCIIPUHUMASA €T0, KaK OYZTO OHO peaybHO
COBEpUIAeTCA. JTO IPOUCXOAUT B BOOOpaXKEHUHU, HO KUHECTETUYECKH OLIYIIAeTCs, KaK eCIU ObI IIPO-
ncxonwio B Tene. BoobOpakaemoe meiicTBre paboTaeT B KaUeCTBe "MTHOBEHHOM peIleTUIIUY JIBIDKe-
HUSA U IIOMOTaeT YCTAaHOBUTH MATKME IIePeXOAbl MeXAYy HaMepeHUueM, OpraHu3alyeil U yCIeIIHbIM
BBITIOJITHEHUEM JIeHiCTBUI 4eJIOBeKOM. Bo3Bpamiasch K BEIIIEIPUBELEeHHOMY IIpPUMepy, CHavaIa Gop-
MUpYyeTCsa HaMepeHUe deloBeKa MMOAHATHCSA, BOOOpakeHHe II0ICO3HATEIbHO pelleTUPYeT AeliCTBHE B

CHMBOJIMTYECKON Q)OPME, 1 3aT€M 9€JIOBEK BCTAE€T C KPOBATH.



ITpormecc umeoKnHe3MCa OPTaHU3yeT JeiCTBYe, OIMPAACh Ha CIIOCO0 MBINIIeHHA 06pa3aMu-OuryIe-
HUAMU, CXOXHI C BHIIEONHUCAHHBIM. ET0 /eiicTBEHHOCTH B XO/le TpeoOpa3oBaHUs ABUTATETBHBIX
IATTePHOB MCXOJUT U3 TOTO (aKTa, YTO OH JIOKUT B 00JIACTU CO3HATEIBHOTO yIIPaBIeHUA U B TO JKe
BpeMs BIMAET Ha OPTaHM3alMIO ABMKEHUA Ha MMOJKOPKOBOM ypOBHe. B xoze sToro mporecca uzes
JeycTBUA, BRIDAXEHHAA B KHHECTETUYECKMX 00pa3ax, BBOAUTCA B CO3HATEIbHYIO (KOPTUKAIBHYIO)
MBICJIb. 3aTeM OHA CJIeZlyeT B 00JIaCTh BOOOpaXKeHU, Ile OHA IIpeobpasyercs B 00pa3-ollylleHue, 1
B UTOTE BBI3BIBAET ITOJKOPKOBO OPTaHM30BAHHYIO MBIIIEYHYIO PeaKkIuio. IIpu 4acToM IOBTOpeHHH
0Z06GHOI TOC/Ie[OBATEIBHOCTH OT 06pasa K e CTBUIO, YCTaHABIMBAETCS HEIIPOMBIIIEYHBIH IIaTTEPH,

KOTOprfI 3aKpeIlIdeTCAaA B aBTOMATUYE€CKOM JABUTATEJIBHOM ITIOBEAEHNN 9Y€IOBEKA.

ITocnemyromuii mpuMep MOKa3bIBaeT, KakK IIPOllecC UeOKHMHe31ca MOKHO HCIIOIb30BaTh JJI yMeHb-
IIeHUA MBIIIEYHOTO HANIPsDKeHUA B Tese. [loaxopsmiye aid 5Toro o6passl JOJDKHBL COZIEPXKATh B cebe
YTO-TO, HaBOAIlee Ha OlyllleHre IIPOCTOPa, MATKOM TeKCTYPhI U JIM Me/IIeHHO TeKYyIIero JBIKeHHUs,
BpO/le paCTBOpeHM A 00IaKOB, pACCEMBAaHUA TyMaHa, TeUeHUA PeKH, IOTPY>XeHH B IleHy U T.11.  HyxHO
OCTAaHOBHUTHCS HA OZHOM U3 ITOJOOHBIX 06Pa30B, BOSHUKAIONINX B BOOOPAXKEHNUH, a 3aTeM IIPe/ICTaBUTh,
YTO 5TO IPOUCXOJUT B Tese. Eciu mogoXJaTh ¥ IPUCIYIIATECA K CBOMM OILYIeHUAM, TO MOXKHO 3a-
METHTB, YTO TeJI0 OOBIYHO B OJOOHBIX CIydasdX OTBeYaeT OCBOOOXKIeHeM MBIIIeYHOTO HAIPKeHU .
O6pa3 uau ero pasjIMYHbIe BAPUAHTEI MOXHO IIOBTOPATH IIOKA He YCBOUTCA COOTBETCTBYIOIIee Teec-
HOe OIlyIIeHHe. OTO 3HAYUT, YTO MBIIMIEYHHII MaTTepH OBLI CO3JaH Ha HEHPOHHOM ypOBHe U B Oy-

ZIylleM CTaHeT aBTOMAaTU4YeCKOM peaKIluei.

Yro6bI MIeOKMHETHIECKUH ITpolecc ObuT Hanboee 5pPeKTUBHBIM, B IIOJKOPKOBYIO OPraHU3AIUIO
XKeJlaeMOro e CTBUS He CjleflyeT BMEIINBAThCA CO3HAHMEM. BakHeHIIMMM CTOpOHAaMH IIpeoOpaso-
BaHMA 00pasa B ABIIKeHUeE SBJIAIOTCA KYJIbTUBHUPOBAHUE COCTOSHUA BOCIPUATHS U paccaabieHHON
COCpeIOTOYeHHOCTH U IT03BOJIEHHEe IIPONCXOAUTH 3TOMY IIPOIlecCy ecrecTBeHHO. lloHauary Tpeby-
eTCs CO3HATeIbHOEe YCUIUe, AJI1 TOTO YTOOBI YCBOUTH HAEI0 O TOM MJIM MHOM IIOJIOXKEHUH Tejla U YKO-
PEHUTH COOTBETCTBYIOIUI el 06pa3 B co3HaHuu. OLHAKO B OIpeeeHHbI MOMEHT HeOOX0 MO
OTIIyCTUTE 5TO YCHJINE, K BMECTO HETO JJOBEPUTHC BPOXKIEHHOM MYAPOCTH TeJIa CO3/1aBaTh XKejlaeMble
HelpoMbllIeyHble CBI3U. Kak 6Bl CUIBPHO HU OBLIO CO3HATENIBHOE JKeJaHWe WX BHYIIEHHE, OHO He
CMOXeT HAIpsAMYIO Ipeo0pa3oBaTh HEHPOMBINIEYHBIH TATTEPH. BMeCcTO 5TOT0 OHO BMEIIMBAETCH B
IIpollecC U3MEHEeHUA U JJaXKe MOXXET ero 3a0JI0OKUpOBaTh. YBaXeHUe U JoBepre K BHYTPeHHEH My -
POCTH TeJIa YacTO ABJIAIOTCA KJIIOYOM K yCIIeITHOMY IIpeoOpa3oBaHUIO 00pasa B JKelaeMbIii HeHpOMBI-
IeYHHIN ImaTTepH. biarogaps paboTe HaJ OCaHKOI yepes3 HIEOKHMHE3NC YeJOBeK B pe3ysbTaTe

IIOHUMAeT, YTO UHTEeJUIEKT Haubosee 3¢p(eKTUBEH B POJIM IPOBOSHUKA, a HE ZUKTATOPA.

I/I,Z[eOKI/IHGBI/IC — 3TO ‘-IpeBBBI‘-IafIHo TBOP‘-IeCKI/Iﬁ IIponecc. On Tpe6YET BHUMAaTeJIbHOM! IIOATOTOBKM,
TEPIIEJINBOCTH U paCCJIa6JIeHHOI'O COCpeNOTOYIEHHA; 1 TOJIBKO TdK MOXXHO IIO3BOJIUTH CIYIUTBCA OT-
KPBITUAM N M3MEHEHUAM. KOI‘,ILa Y€JIOBEK IIOTPYIKdAETCA B IIpOLECC IIOKMCKA PA3yMHOI'O paBHOBECH,

BOOOpakeHHe HAYMHAET IIOAKPEILIAT CBA3M, IOMOTAIONIe IIpeo6pa3oBaHNuI0 06Pa3oB B e CTBHA.



I'JTABA 2 OCHOBHBIE 3AKOHbI MEXAHUWUKHU, CBA3AHHBIE
C U3YYEHMUEM TEJIECHOI'O PABHOBECHUA
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3aKOHBI MEXaHUKH

ITockonbKy MexaHUYeCcKre 3aKOHBI B PaBHOM CTeIlleHH IIPUJIOKUMBI K paBHOBECUIO U IBIDKEHUIO Kak
JKUBBIX, TaK U HEXXUBBIX CUCTEM, OHH II0JIOXKeHBI B KaueCTBe TeOPeTH4ecKOro OCHOBAaHUA ITpejiarae-
MOTO B OTO KHUTe TPeHHUHTa. EcC/Iu IPUIOXKUT 5TU 3aKOHBI K YeJI0Be4eCKOMY CTPO€HHIO, TO MOXKHO
onpezenuTh Hanbosee 3pPeKTUBHbIE CPeACTBA YPAaBHOBEIINBAHNUA Tejla U BO BpeMs ABIDKEHUST U B
IOKOe. JTO II03BOJIAET COXPAHATH MBIIIEYHYIO ¥ HEPBHYIO S9HEPTHUIO U IIPUJAeT JBIDKEHUIO Ka4eCTBO

CBOOO/IBI U IPAIIIO3HOCTH.

PaBHoBecHe cHJI

Bce Bo BcenenHO# mozBepkeHO AeiicTBuIo cuia. CHIIBI OJMHAKOBO BO3ZEHCTBYIOT Ha BCe OOBEKTHI
1ubo Jepe3 OKasbIBaeMOe Ha HHX JlaBJIeHHe, JIN00 Yepe3 HaTsHKeHre. UTOOBI JOCTUYB COCTOSHUSA PaB-
HOBeCH:A, 0OBEKT JO/DKEH OBITh B COCTOSHUY IIPOTUBOCTOATD JABJI€HUIO ¥ HATSHKEHUIO JefICTBYIOMUX
Ha Hero CHJI. OTO IPOTHBOMEINCTBHE OCYILIECTBIAETCS BHYTPeHHeH paboTOH CTPYKTYpPHI OOBEKTa.
KOI’,Z[& BHYTpE€HHINE N BHEIIHNE CHUJIBl YPABHOBEIIEHBI, 06'BEKT AOCTUTd€T COCTOSHHA PABHOBECH .
Ecnu BHYTPEHHIE CIJIbl HE PABHBI BHECITHUNM, TO CTPYKTYPd ABJISAE€TCA HeypaBHOBEHIEHHOﬁ H, B KOHIIEe
KOHIIOB, IIOJIBEpXKeHA paclazy. B desoBeueckoM Tesle BHyTpeHHHUE CHJIBI CO3JAIOTCA JBYMSA CIIOCO-
Oamu: yepe3 MeXaHMYeCKOe CTpOeHHe CKeJleTa U Yepe3 XU3HEHHYIO SHePTUI0 HeHPOMBIIIEeYHOro all-

mapara.

I'paBuTanma

I'paBuTanus — 5T0 MepBUYHAA CHJIA, HEIIPEPHIBHO YBJIEKAIOLIAsA BCe OOBEKTHI K IEHTPY 3eMau. ['pa-
BUTAIIVA BCETA NeUCTBYeT Yepe3 IeHTP THKeCTH 00bekTa. LleHTp TsKecTu — 5TO TOYKa, BOKPYT KO-
TOpOM paBHOMEPHO pacIpejiesigeTcs BeC Teja. BepTuKanabHAd JIUHUA, IPOXOAALIAL depe3 LEeHTP

TAXKECTH U LIEHTP BGMJII/I, Ha3bIBAETCA OCBIO I'PABUTAIIIU.

OCh I'pPaBUTALINU

IIEeHTp I'paBUTAI MU

LIeHTp 3eMIHu
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Cuia u npoTuBoAeicTBHE

B dpusnueckoii BceneHHOM HeiicTBUe KaKOi OO CHIIBI BCETJa COTIPOBOXKIAETCS PABHOM 110 3HAYEHUIO
¥ IIPOTUBOIIOJIOXHOM 110 HAallpaBJIeHUIO OTBETHOM CHJIOHN (IpoTUBOZeiicTBreM). TsAra CHUJIBI IpaBUTa-
LMY, HAII[pUMeP, BCTPeYaeTCs C PaBHOIIEHHBIM JIaBJIeHHueM B IIPOTHBOIIOIOXKHOM HampaBireHuu. Korza
00'BEKT IIOKOUTCS HA OIIOpe, TPAaBUTAIIUA TAHET ero BHU3 B onopy. Omopa B oTBeT Ha 3TO JelCTBUE

POX/IaeT HAIIpaBJIeHHYIO BBEPX CUIIY, KOTOpas e CTByeT Ha OOBEKT.

Teno, momo6HO TI06BIM APYTUM 00BEKTaM, HAXOZUT CBOE PaBHOBeCHE Yepe3 B3aMOypPaBHUBaHUE CHUIT
IefiCTBUA U IPOTUBOeMCTBUA: TATY BHU3 U JjaBieHUsd BBepX. OTTOro 4TO TeJo TAHET K 3eMJIe, 3eMJId

TOJIKa€T TEJIO BBEPX.

,IﬂefICTBHe TpaBUTal 1N

CcHUa peakIuu
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Ilognepxxanue Beca B IleHTpe

MexaHnuyecKkuii 3aKOH O6'LHCHH€T, 4TO ueM OmKe OIIOPd KOHCTPYKIIMH PACIIOJIATrd€TCI K MEHTPY T~
XeCTHu, TeM MEHbIIe HeO6XO,I[I/IMO Pa6OTBI AJId YPABHOBEIIMBAHHNA B€Cd KOHCTPYKI M. OTO SICHO
BHUHO Ha IIpUMEPE IIPOCTOI'0 pbIddrd MJIN Ka9€JIbHOI'O THIId PaBHOBECHA. Yem AaIblie NEHTP TAXKECTH

0o0BeKTa OTOABUIA€TCA OT IIEHTpPa OIIOPHBI, TEM GoIblIas CHJIa TPE6YETCH A1 YOEPKUBAHUS €TI0 BECd.

U;eHTP TAXKECTH IIOKOUTCA HaJ HEHTPOM OIIOPBI.

Korza meHTp TsaKecTH cMeIaeTcs OT IeHTpa OIIOPHI, TpebyeTcs MPOTUBOeHCTBHIE, YTOOBI YpaBHOBE-

CHUTH CTPYKTYPY.
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PaBHOBecue Tesla MOAYMHAETCSA TOMY XK€ CAaMOMY IpUHIUITYY. UeM GiIrnKe CKeJIeTHAs OIIOpa cocpe-
IOTOYEHA K LIeHTPy I'PaBUTALNH, TeEM MeHBbIIe >KU3HEHHON SHEPTUH HeOOXOAUMO JJIA MTOAAe P KaHUSI
ero paBHoBecus. CieoBaTeIbHO, HAXOXAEHNE MEXaHUYECKU BBIMTPHIITHOTO IOJIOXKEHUI CKeJleTa
(mopmepkaHue Beca B IIeHTPe) — OCHOBHASA 33/1a4a B JOCTIDKeHUU 3P (GEeKTUBHOTO TeJIECHOTO PaBHO-

Becud.

OddeKTUBHOE ypaBHOBENINBaHNe KOJOHHBI KUPIIUYeH 0 pa3yMeBaeT PacloIoKeHHe IIeHTPa OOPHI
IOJ, IIeHTPOM TSKeCTH IO AeP>KUBAaeMOro 0ObeKTa. B Tesle 3TO 03Ha4aeT pacIONIOXKUTh LeHTPHI de-

pe1a, MTO3BOHOYHHKA, I‘Py,ﬂ;HOfI KJIETKH U Td3ad HaJd HOTraMH W CTOIIaMH.
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Mexannvyeckoe paBHOBecHe

Korza Bce cuisl, meficTByIonye Ha KOHCTPYKIIUIO, HAXOAATCSA B PABHOBECUH, OHA IOCTUTAeT COCTOSHU
paBHOBeCHsA. Y CTOMYMBOCTD 3TOTO COCTOSHUA yBEJIUYUBAETCA, €CJIU: 1) IIMPUHA OCHOBAHUA OIIOPHI
yBeJIUYUBaeTCsA; 2) OCh I'PaBUTAIIMYU IIPOXOAUT OJIIDKe K LIEHTPY OCHOBAHUA; 3) LEHTP TAKECTH pac-
noJjiaraercs GJirbKe K OCHOBAHHIO; 4) BeC pacipezeisercs 6ojiee paBHOMEPHO BOKpYT ocu. Korza KoH-
CTPYKILHSA CTAHOBUTHCS HACTOJIBKO YCTOMYUBOM, YTO MOXKET YPAaBHOBELINBATHCSA Ge3 KaKoi ObI TO HU
OBLIO BHEIIHEH IOAAep>KKHU, OHA JOCTUTAeT COCTOAHMA MeXaHMYeCKOro paBHOBecus. [Iupammza —

OZMH 13 IIPUMEPOB OYE€Hb YCTOMYNBOU MEXaHUYECKOM KOHCTPYKIIUH.

YemoBeuecKuii CKejleT — He OUEeHb YCTOfI‘{I/IBEl}I KOHCTPYKIHA, KOTOpAd MOTJId OBI AJOCTHUYb COCTOAHUA
YHUCTO MEXAHHNYIECKOI'O paBHOBECH . Buemusas IIoaAep:KKa CO CTOPOHBI HEﬁpOMBILHe‘IHOFO aIlrrapaTa
gaeT HeO6XO,II;I/IMYIO KU3HEHHYIO CUIY OJI IIOAMLEP>KAHKA PABHOBECHA TeJId. XoTS MexXaHu4ecKoe
PaBHOBECHE U HE NOCTHXXHMMO B TeJjle, 4eM OOJIBIlIe CKeJIeTHAA KOHCTPYKIHA 6Y,IL€T IIPI/I6JII/I)KE:1TBC5I K
YCTOfI‘IHBOCTPI, T€éM pa3yMHee 6y,ueT l'IOTPe6JIeHI/Ie €10 XXM3HEeHHOM OHEPIruu AJid IoAAepKaHuA CBOETO

paBHOBecHA.
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HHHPE)ICEHHE JaBJIE€HHUA H HAIPDAXEHHE HATAXCHUA

OcHOBHOe ZleficTBHe CHII, AaBJIeHHe 100 HaTsHKeHue, BEI3bIBAeT HallpsDKeHHe B cTpykrype. Hampsoxe-
HUe JIaBJIeHNA POXK/AeTCA BHEIIHEMN CUJIOM, TOIKAIOIeH MU IPYKMMAIOIIe YaCTULLBI CTPYKTYPBI APYT
k apyry. HampskeHue HaTs)KeHHA pOXKZaeTCs BHeNIHeH CUIoi, KoTopas pacTacCKMBaeT WIH OTTATUBAeT

JacTHUIBI APYT OT gpyra. Cuia TSOKecTH poXKzaeT 00a STHX HANPSKeHMUA Ha OCH KOHCTPYKITUH.

OO6beKT, IOKOANUUICA Ha OIIOpe, CKUMAeTCS IO/, IeHCTBUEM CHIIBI TSHKECTH. Ero YacTHIIsI COIpOTHB-

JISIIOTCSA AEeMCTBUIO DTOTO CXKATHS.

O6’I~:eKT, BI/ICHH.LI/Iﬁ Ha OoIIope, paCTATHUBAETCA ,ILEfICTBPIeM cuabl Tsokectu. Ero JaCTHUI I COIIPOTUB-

JIAI0TCA ,u;eﬁcmmo PaCTAKEHUA.
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Omnopsr v mofBeCH KOHCTDYKIIHH

KOHCTPYKHI/II/I O6JIB.,ZL3.IOT OIIOPHBIMU U ITOABEITNBAIOIIMMI 9aCTAMY, IIpeTHA3HAYEHHBIMHU AJI COIIPO-
TUBJIEHUA HAIIpAXKEHUAM Ha OCH. OHOPHBIE 9aCTH — OTO BEPTHUKAJIbHBIE OIIOPBI KOHCTPYKIIUH, Iepe3
KOTOpBIe Bec HampaBideTcsa B 3emaio. OHU JODKHBI 00J1a/jaTh JOCTATOYHON BHYTpeHHeH Ipod-
HOCTBIO, YTOOBI He OOPYIIUTHCA IO/, eCTBUEM HaIpsDKeHUS JaBIeHUd, POXAaeMOTO IPaBUTALIHe.
IToxgBecsl KOHCTPYKIMK 00eCIedynBaloT I0/IBeIINBAIONIYIO TIOANEeP>KKY Beca, He JeHCTBYIOIero He-
IIOCPeICTBEHHO Ha OIOpHEIe ee yacTu. OHU BeZyT Bec BBepX K 60jiee BepXHeMY yPOBHIO OIIOp, I/ie
OH 3aTeM IlepeHaIpaBygeTcs B 3eMo. IlozBecs OMKHEI 001a1aTh JOCTATOYHON YIIPYTOCTHIO, YTOOBI

He PACTAHYTBHCSI B PE3YJIbTATE HAIIPAXKEHNA HATAKEHUA, POXKIAE€MOTO CUJIOH TIXKECTH.

Pa6ora onop u mojBecoB SCHO IIPOCIEXUBAETCS B KOHCTPYKIIUY NOABeCHOTO MocTa. [lomsecHoit
MOCT MMeeT JBe MIU OOJIblIe ONIOPHBIX KOJIOHH, Ha KOTOPBIX BUCUT MOCT. IlozBechI-TpoCH! mepKat

MOCT, BO3Bpallldsd €ro B€C K OIIOPHBIM KOJIOHHAM, I'l€¢ OH IIPUHHUMAETCA U II€PeAdeTCIa B 3€MJIIO.

IMOIBeNINBAIONIAI YaCTh

OIIOpHAaA 9aCTh OIIOpHadA 4a4CThb
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Tesno HeceT cBoit cOGCTBEeHHEIH Bec O1aroaps CBOMM oropaM u nmogsecaMm. CTpyKTypa ckejeTa obec-
IeYrBaeT ONOPHYIO MOAAepKKy Becy Tesa. (OHa cOCTOUT M3 OZHOM ONOPHOM KOJOHHBI, IO3BOHOY-
HUKA, IOKOSAIIEHCA Ha IBYyX OIOPHBIX KOJIOHHAX, HOraX. deM GJuKe S5TH KOJIOHHBI PAaCIIOIaraloTCs
K OCU I'PaBUTAIIUU, TeM YCTOHUYMBee MeXaHU4ecKas IO Jep>kKa Beca Tesna. JlelicTBUe MBI IO/ Be-
IIUBAaeT YaCTU Tesa, KOTOpble He HaXOAATCA Ha OJAHOM JIWHUU C OIMOPHBIMU KomoHHaMu. OHU BO3-
BpPAIIAIOT 3TOT BeC, HAXOAALIMIICA BHE OCH, 0OPaTHO K OIIOPHBIM KOJIOHHAM, KOTOPbIE €r0 IIPUHUMAIOT.
I'pymnas xieTka — 3TO IpuMep Beca, IPUBOJUMOIO BBepX OJ1arofaps JeWCTBUIO MBIIII CIIEPEAH IIO-
3BOHOYHMKA. UTOOBI 06ecreunTs 3¢(HeKTUBHOE yPaBHOBEIINBAHNE Beca TeJla, OTH JBe (GOPMBI IO -

AEPKKH, MEXdHHNYIECKaAsA OIIOPd N HATAXKEHHE, JOJKHbBI OBITH YPAaBHEHBI B X B3dMIMHOM ,ZLEfICTBHH.

IIOoOA€PKKa 9epe3 IIoLBEeMBAHNE

OIIOpHAaA KOJIOHHA

OIIOpHAaA KOJOHHA
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JlesicTBre MBINII] CAIeAyeT MEXaHHIEeCKOMY MOTOKY CHJI II0 CKeJIeTy

I'paBuTaniga — 5TO UCXOAHBIN MCTOYHUK, OIpefeIdlomuil MexaHndyeCKUH IIOTOK CUJI B CKeJeTe.
YT0o6BI MUHUMU3HUPOBATH MBIIIEYHOE YCUINE, HeOOXOAMMOe [JIA MO Aep>KaHus Beca Tea, JelCTBHe
MBI, JOJKHO CJIefoBaTh MO jIexalleMy MeXxaHH4eCKOMY IaTTepHy, a He IPOTOBOPeYUTs eMy. B
TeX YaCTSIX TeJa, B KOTOPHIX BEC MOXKET MEXaHUYeCKH IO IePXKUBATHCI CKeIeToM (HaIpuMep, II03BO-
HOYHUK), CMeIlleHNe Beca C OIOPHBIX YacTel II0CPeACTBOM M3JIUIIHETO MBIIIEYHOTO HANIPSHKEHUS Ha-
IIPacHO pacTpayuBaeT XU3HEHHYIO SJHepruio. JacTu Tesa, He MMelOllye IIPIMON OIOPHI Ha CKeJeT
(HampuMep, rpyHas KJIeTKa), JAIOT BECOBYIO Harpy3Ky, KOTOpas JOJKHA YPaBHOBEIIMBATHCS Jeii-
CTBMEM MBI UX ITOJBENINBAIOINX. AHAIN3 MEXaHU3MOB CKeJIeTHOU IOALeP>KKH Beca, II03BOJIIeT

OIIpeeJIUTh COOTBETCTBYIONIMIE€ MBINIE€YHBIE ITATTEPHBI ,ZﬂefICTBH}I.

HPOCTBIG MEXAHHIECKHE KOHCTPDYKIIHH, BCTPDEYAOIMHECH B TE€Je

Bec B Teste mopmep:kuBaeTCsa TpeMs OCHOBHBIMY CIIOCOOaMu: OH JTNOO0 CTOUT, JTNOO BUCHUT, TUOO0 BKIHU-
HuBaercqa. CToAmui ¥ BKIMHUBAIOMIUKUCA BeC TPeOYIOT MOAAEePKKH OIOPHI, a BUCAIININ - U IOA-

AEP’KKHU OIIOPBHI, ¥ CHJIbI HATAXKEHU .

CTOAHHUE BHC BKJIMHHWBAHUE

HPI/IMepaMI/I 3TUX CIIOCOO0B IIOAAEPXKKH B€Cd MOT'YT IIOCIIYKUTh 9€PEII, CTO;I]J_[I/Iﬁ Ha ITIO3BOHOYHUKE,

BHCAINYE HA IIO3BOHOYHHKE pe6pa 1 KpecTel, BKHHHHBHDMHﬁCH B ITOAB3O0IIHbBIE€ KOCTH Ta3d.
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B Tese Tak >xe ecTh HEKOTOpPhbI€ M€XdHNI€CKHE€ KOHCTPYKIINHM, KOTOPbhIE€ COYETAIOT B cebe pa3aIn9IHbIE
KOM6I/IHa]_LI/II/I CTOAHUA, BUCA 1 BKIIMHVBAHWA. Komonus: (HOBBOHO‘-IHI/IK nu HOI‘I/I) COCTOAT M3 HECKOJIb-

KHX 5JIEMEHTOB, IIOKOAIINXCA APYT Ha APYyTeE.

CBozp! (Tas U CTOIIBI) COCTOAT M3 ABYX KOJIOHH, IIAAAIOMKUX APYT Ha gpyra. Kakzas monoBuHa cBoza

IIoAmePKHUBa€T IIPOTUBOIIOJIOXKHYIO IIOJIOBHHY.

Prraaru (tasz u pe6pa) HecyT Ha ceOe BeC M IIPOCTHPAIOTCA TOPHU3OHTATIBHO OT CBOel omopsl. Bec,

HPI/IXO,I[H]J_H/II'/JICSI Ha CBO60,Z[HLIfI Kpaﬁ pbrdara, IOALEP>KNBAETCA 3daKPEIJIEHHBIM KpdeM.



I'JTABA 3 ITPOLHECC PABOTHI
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ITporecc mpeo6Gpa3oBaHMA HEHPOMBIIIEYHBIX IIATTEPHOB — 3TO HEBEPOSTHO TBOPYECKUH mporecc. MH-
TYUIIUA ¥ BOOOpakeHUe UTPAIOT KII0YEBYIO POJIb B IpeoOpa3oBaHUM aHATOMUYECKOH WHPOPMAIUU
B TeJIECHBIN OIBIT. [I3-3a TBOpUECKOM IIPUPOABI STOTO IPOLIECCA eTO HeJIb3s ONKUCATh B MOAPOOHBIX
ZeTaAX, IOCKOJIbKY OH OyZieT pa3IUyYHbBIM JJI1 KaXXA0ro denoBeka. OmHAKO, eCTh HECKOJIBKO OCHOB-

HBIX yKaBaHI/IfI, IIOMOTalMX IaTh OCHOBHOE IIpeACTaBJIEHYE O IIPpOIiecCCe.

ITom BHyTpeHHee MOTYIEeCTBO BOOOpaKeHUA U MHTYUIIMY HEOOXOZMMO MATKO IIOZCTPauBaThCA, a He
YIPAMO IIOHYKATh UX CHJIOH. OTO 3HAaYUT Pa3sBUBATh JOBEpPUTETbHBIE OTHOLUIEHUS CO CBOeH BHYTPeH-
Hel CYIIHOCTBIO ¥ OBITH OTKPBITBIM ZJIS CHJI, BRIXOAAIIVX 32 PAMKHU cBoeii Bonu. Eciau Ha TO ecTs
MOTHUBAIVA, PU3HIECKHe CIIOCOOHOCTH U OAXOAAmAsA NHGOPMAIVA, TO H3MeHeHue 0013aTeIbHO IIPO-
usonger B cBoe BpeMa. OHaKo, HaCTOHUYMBasA IIPAaKTHKA, TepIIeHNe U Bepa B CBOIO BHYTPEHHIOO CYIII-
HOCTh — HeOOXOAMMble (aKTOPHI, €ro BhI3BIBAIONIKME. BeposATHO, OfHON U3 Hanbosiee KU3HEHHO
B)KHBIX CTOPOH JINYHOCTH SBJISETCS THOKOCTH, IIO3BOJIAIONAS OTKIIOYUTHCS OT OIINOOYHBIX IIPUBBI-

Y€K MBINUJIEHWS, BOCIIPUATHUA 1 IBHIKE€HHWA M BOCIIPUHATD IIOCJIE€ACTBUA STUX M3MeHeHUM.

B ocHOBHOM, 11000#1 TBOpYECKHII TPOLleCC Pa3BUBAETCA IO caeAyoleii cxeme. BHauvase ecTs mozaro-
TOBUTE/IbHAS CTyII€Hb, B TeYeHHE KOTOPOI TBOpYeCcKas IpobjeMa aKTUBHO UCCIeNyeTCsa. 3a Hel
UJeT CTYIIeHb OTKPBITOTO BOCIIPUATHSA, HA KOTOPOIl MBICJIEHHBIH ITPOLIECC CMEIaeTcsA B 061aCTh UH-
TyuIuK. TBOpUYecKoe pellleHHe MU O3apeHHe BO3HMKAeT CIIOHTAHHO B IIPOIIecCce paccIabIeHHOTO
cocpemorouenus. V HakoHel, Ha IOCJeAHel CTyIIeHH 9TOTO IIPOliecca, pelleHue IoABepraeTcsa aK-

TUBHOH U JIOTMYECKOH IIPOBEpKe B 00JIaCTH pasyMa.

ITpouecc upeoxuHe3uca CaeayeT STUM OCHOBHBIM cTyneHsaM. (CHayaja yeJIOBeK TOTOBUT BOOOpaXke-
HUe, U3ydas BeChb COOTBETCTBYIOIUH JAaHHOK paboTe MaTepran. OTO BKJIIOYAET B ce0s OCMBICIEHUE
MeXaHNYeCKHX IIPUHIUIIOB B X COOTBETCTBUH C TeJIECHBIM PaBHOBECHEM, AeTalbHOe IIOHNMaHUe
aQHATOMUHU U YCHUJIEHHOE pa3sBUTHE KHHECTeTUYECKOTO BOCIIPUATHSA, B TOM YHCJIE OLIyIeHUS ITOJI0Xe-

HUA U pabOTHI CYyCTaBOB TeJIa.

BoT HeCKOJIBKO IIpaKTUYeCKUX COBETOB Ha CJIydail 3aTpysHeHuUi ¢ MmaTepuanom. 1) Habmonatire pa-
60Ty MexaHWYeCKUX IPUHIUIIOB B IOBCETHEBHOM Xu3HU. [IpezncraBidiiTe, KaK CHJIBI BIUAIOT Ha
paBHOBecHe KOHCTPYKIIUH ClleJITaHHBIX YeJIOBEKOM U Ha IPUPOHbIe CTPYKTyphl. 2) HaGmrozmaiite 3a
ABHMKEeHNEM JIIO,Z[eﬁ 1 )KXMBOTHBIX 1 paSBHBafITe BOCIIpUATHE MEXdHUYIECKUX IIPUHIUIIOB B X pa60Te.
3) MsyuaiiTe aHaTOMUYECKHe WIIOCTPALIMY, PUCYITe CKeJleT U IPaKTUKYHTe ero BOCCO3JaHKe B BO-
ob6pakennu. 4) IIpakTukyiite ouyeHue CBOETo CKejeTa BHYTPHU Teja; I100 B IIOKOe, TUO0 OYeHb
CIOKOMHO ABurasfck. HabGmomatiiTe 3a Tes0oM, YTOOBI BBIACHUTH, COOTBETCTBYIOT JIM aHATOMUYECKHe

o6pa351 BBI3BIBA€MBIM MMH KMHECTETUIECKUM OINYINEHMNAM.
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Korza moaroroBuTe IHBIN 5TAll TBOPUECKOTO IIPOIecca TBEPZO YCTaHOBIEH, HaUMHaeTcsa ¢as3a BOC-
IIpuATHA, B T€I€HHE KOTOPOfI IIpOUCXOIAT HACTOAILME TE€JI€CHbIE M3MEHEHM . OTO IIpenIrojaraeTt
IIPaKTUKY YaCTHIX U HEIIPOJODKUTEIBHBIX BOCIIPOM3BEIeHU XKelaeMbIX TeJleCcHbIX 00pa3oB (uzeo-
kuHe3uc). Yepes HEKOTOpOe BpeMs U JOBOJIBHO CIIOHTAHHO, BOOOpaXkeHue Ipeobpa3yeT HeHpOMBI-
IIEeYHYIO CUCTEMY U IIpeBpaliaeT oOpasbl B pealbHbIH pusmdyeckuil dakr. TemecHoe mepectpoeHue

3dBE€PIIdETCA €0 BKIIOYEHNEM B IIOBCEAHEBHYIO IBHUTI'dTEJIbHYIO dKTHUBHOCTD Y€J/IOBEKd.

OO6pa3ss! B 5TO KHHUTe BEICTPOEHHI B PACIIUPAIOILYIOCS II0CIeL0BaTeIbHOCTD, KOTOPAs IOTUIECKH CO-
OTHOCHTCA C TIOHUMaHueM Tena. OmHako BaM He 005£3aTeIbHO CTPOTO MIPUEePKUBATHCS IIPHUBeIeHHOM
mocyesoBaTeTbHOCTH. Ha mesre, Korjja ycTaHaBIMBaeTCs IeIOCTHAA KapTUHA Tesla, UHTYUIUA — JTy4-

W COBETYMK B BRIOOpE MOAXOAIIETO MaTepHaia B JaHHOEe KOHKPEeTHOE BpeMs.

Taxxe MHTYUIIMA TOMOXET WHAMBULYAIU3UPOBATh PabOYnii IIpouecc pa3paboTKOM CBOUX JTUYHBIX
06pazoB. JImuHbIle 06Pa3bl POXKIAIOTCA U3 COIOCTABIEHHA aHATOMUYECKHUX (aKTOB C OLLYIeHUAMHU
yeJI0BEeKa CBOETO CTPOEHHUs. OTO II03BOJIAET BRIPAXATh 3TH (PaKThI B popMax, OTPAXKAIOUINX YHUKAITH-
HbIe CTPYKTypHBIe 1 9MOIIMOHAJIbHbIe COCTAaBAAIOmMe YenaoBeka. IIpuposa sTux o6pasos, Kak Ipa-
BUJIO, Oyzer Oonee O6nmM3Ka KO CHY HIM GaHTasHMM, HEXeJW K aHATOMHYECKHMM o0paszawm,

IIpeacTaBJI€HHBIM B 9TOI KHUTE.

YT1068! C1IOCOGCTBOBATH PA3BUTHIO COOCTBEHHBIX 0OPA30B, IIPOIECC HAEOKUHE3HNCA UCIIOIb3YeTCs, AJI
COCpeflOTOUeHN CO3HAHUA Ha OIIpeJieIeHHOH JacTu Tena. [lo mepe yriyGieHus cocpejoTO4eHUS
BOOOpakeHUe OTKPBIBAETCS [JI CBOOOAHBIX aCCOIUANINH, POXKAAIOMMUXCSA B KUHECTeTUYECKHIX OILy-
IIeHUAX. OTH aCCOIIMALNM IPUHUMAIOT GOPMY JIMYHBIX 0OPa30B, BO3eHCTBYIONUX Ha Oojee Tiry-
OOKue ypOBHU BOCIIPUATHA, KOTOPhIE B CBOIO OY€epeb BBI3BIBAIOT HOBbIe 00pa3sl. Ilo Mepe Toro, Kak
aCCOIIMATHUBHBEIN ITPOIECC IIepeTeKaeT OT BOCIIPUATUA K BOOOPAKEHUIO, POXKJAeTC A XKUBAs IOCIe/0-

BaTEJIBHOCTDH JIMYHBIX O6p330B.

ITpuBesem mpumMep 1UYHOTO 06pa3a, UCIIBITAHHOTO CTYL€HTKOH B ITPOIlecce NHTEHCUBHOTO HU3yYeHU
TPyAHOH KIeTKU. Bo BpeMs riry6OKOro cOCpeZOoTOYEeHMA Ha OLIYLIeHUIX B 9TOH obracTu Tena, pu-
3WYecKHe 3a)XMMBI, KOTOpbIe OHa OLIyIIaja B CBOeH IpyAHOM KJIeTKe, Ha4aIu B ee BOOOpa)XeHUH IIPU-
HuUMaTh popMy YepHbIX Tyd. OHa Impojosnkaia HabIoHaTh 32 Ty9aMU, ¥ OHU IIPOJIUJIUCH IIPOJIUBHBIM
noxzem. OHa TOYyBCTBOBAJIA, YTO 32)KMMBI B ee TPy HOM KIeTKe Hadalu PacCTBOPATHCA, U YBUeIa,
KaK IIOTOKH JOXKZ A YCTPeMUINCh BHU3 ITO TO3BOHOYHUKY. (OHa MCIIBITaJa COBEPIIEHHO HOBOE I
cebd ouTylIeHre PaCKPhITHA TPYAHOM KieTKH. HekoTopoe BpeMs CIIyCTs, OHa COBMECTHJIA OTO JIMY-

HOe IepeXXuBaHue ¢ paKTUIeCKON nHpopMalyeii o rpyJHOM KiIeTKe, KOTOPYIO OHa y3Haja.
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Taxoii TUII TUYHBIX IIePeXUBAHUI TeJTeCHBIX 00Pa30B — 5TO CJIeLYIOIUI AT, KOTOPHIH MOXXHO IIpe]-
IIPUHATSH IIOCJIe TOTO, KakK (pakTudeckas nHGopManus ycBoeHa ymMmoM. Vcronap3oBaHue HaeoKMHe3uca
B Ka4yeCTBe CpeJiCTBa, HAIIPaBIAIOeT0 TBOPYECKUH IIPOIlecc, IpefoCTaBIgeT BO3SMOXKXHOCTD BBIpa-
3UTHCSA BCeH CYITHOCTH YeI0BeKa B XOZle TeJIeCHOTO IIpeoOpa3soBaHMA HEHPOMBINIEYHON CUCTEMBI JIJI

JOCTYIKEHU S TE€JIECHOTO paBHOBECH .

B nociepyromux paspgesnax, CTpoeHHe Tejla aHAJIM3UPYeTCA C IOMOIIbI0 MeXaHUYEeCKUX IPUHIIUIIOB
paBHOBecusa. KakapIil pa3zes OMKUCHBaeT paBHOBECHOE COCTOSHME KaKOH-IM0O0 JacTH Tejma. 3areM
OHO BBIpakKaeTcs B popMe IIPOCTHIX aHATOMUYECKHX 00pa3oB, HAeOKNHeTUYeCKas IPaKTUKA KOTOPBIX
MOXKET IIPUBECTH K JKeJIaeMbIM HeHPOMBINIEYHBIM U3MeHeHUAM. HavywmHasd NpaKkTUKy, MOXKHO pabo-
TaTh B IO3ULIMHU IIJIOZOTBOPHOTO OTABIXA, JieXKa HA CIIMHE C COTHYTBIMHM KOJIEHAMU U CTOSALIVMU Ha
oy cronamu. Ilo3pHee, korga oO6pa3 HaunHaeT 0OOCHOBBIBATHCA B TeJle, MATKUE JBIKEHU BPOZE
IIepeKaThIBaHUA, TOI3aHUA, IIepeMelleHNA Ha YeTBePeHbKaX U X0 b0bI TAK’Ke MOTYT OBITH HCIIOJIB30-
BaHBI B IPAKTHKe. OTa IIOCJIeN0BATEeIbHOCTD ABIDKEHUN NTpe/CTaBIAeT COOO0I IIPOIeCC pasBUTHA, B
X0Jle KOTOPOro MjafieHell YYUTCA PaBHOBECUIO U ABM)KEHUIO B BePTUKaJIbHOM INonoxkeHuu. IIpopa-
OaTheIBas OTHU ABUTATEIbHBIE ATTEPHBI, YeJIOBEK IIOJIYYaeT BO3MOKHOCTD BOILIOTHTH 3TU OOPa3sl B

ILEfICTBHe 1 YKPEIIUTh PA3BUTHE HOBBIX HEﬁPOMBImeqHBIX IIaTTEPHOB.

Marepuas, npencTaBlIeHHBIH B IIOCAeAyIOMUX TIaBaX, pa3paboTaH C y4eTOM TOTO, YTOOBI K HEMY
MO>KHO OBLIO BO3BPAIIAThCA HEOAHOKPATHO. [Ipu mepBoM mpodTeHHM JKeaTeJIbHO JOCTUYD OOLIeTO
noHuMaHuA nHbopMmanuu. Ilpu nociaepyomux o6pameHuIX K HTHPOPMALMH JTy4Ile BCEero IOAPOOHO
paboTaTh HaJ OZHUM I JBYMs YPOKaMU 3apas, YTOOBI pa3BUTh Oojiee IIyOOKOe IIOHUMAaHue BHYTPU

TeJIa.



I'JTABA 4 YPABHOBEIIIMBAHUE TYJIOBUITA
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Ycranoprenyne mMO3BOHOYHOH OIOPHI BAOJb OCH TDaBHTAI[HH

ITo3BOHOYHUK — 3TO OIIOPHAasA KOJOHHA, Hecylrad Ha cebGe Bec TyynoBuma. OH TeCHO CBA3aH C OCBIO

TpaBUTAlVU TYJIOBHUIIA. B oTimune ot IIPOCTBIX BEPTUKAJIBbHBIX KOJIOHH, IIOAAEPXKUBAIONINX 34dHNA,

ITIO3BOHOYHUK — 5TO KOJIOHHA, COCTOSIIIAS M3 YeThIPeX IIPOTHUBOIIOIOXKHBIX U3TUO0B. OTH U3TUOBI 00-

Pas3yroTCA ABAAIATHIO YE€TBIPbMSI IIO3BOHKAMMU 1 KPECTIIOM.
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ITosBoHOYHBIE U3rUOBI OTYACTHU CO34dI0TCA (bOpMOﬁ KOCTefI, OT4YdCTHU COeJMHAIOUNINMHU X MEXXIIO3BO-

HOYHBIMU JVCKAMMH.

Bnaro,zgapﬂ 9EeThIPEM IIPOTHUBOIIOJIOXXHBIM I/I3I'I/I6aM IIO3BBOHOYHUK I‘I/I6qe, 9eM IIpAMad KOJTOHHA. O,I[‘
HAaKO M30THYTas CTPYKTypa CKJIOHHA ONAJaTh MO AeiicTBueM rpaButanuu. CiemoBaTelbHO, MeXa-
HHUYecKad IpobieMa 3aKII04aeTcs B YKpPeIUIEeHHHU II03BOHOYHMKA 6e3 IToTepH ero ruOKOCTU.  DTO
AOCTUTAETCA YIAJIMHEHNEM IIO3BOHOYHBIX I/I3I'I/I6OB H yCTaHOBJIEHNEM HO,Z[,Z[EP)KI/IBHIOH.Ieﬁ OIIOPBI KaK
MOXHO 6)II/I>Ke K OCH I'paBHUTAIINH. OTO CHIXKAeT MBIIIeYHBIE 3aTpaThl Ha IIOALEPXKaHKNE BeCa TYJIO0-

BHIIId 1 YMEHBIIAET HATI'PY3KYy Ha U3rMOBI IIO3BOHOYHHUKA.
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O6pas

Hab6mromaiiTe, Kak M3ru0ObI TO3BOHOYHHUKA YIMHAIOTCS II0 Mepe TOTO, KaK JIeHiCTBHe TeYeT BHU3 B 331 -
HIOIO YaCTh Tasa (KpecTI[oBO-oAB3AoIIHOe couneHenne). O6paTture oco60e BHUMaHNe Ha TeYeHUe
ZIeHCTBUA B IOSICHUYHOM OTZeJle TO3BOHOYHMKA. OJHOBpeMeHHO HaOIIofaiiTe, KaK IO3BOHOYHUK
mpubIMKaeTcs K AJIUHHON BepPTUKAJIBHOM OCH B IleHTpe TynoBuma. OcosHaBaiiTe, YTO 3Ta OCh yBe-
JIMYUBAeT JIMHY BCErO MMO3BOHOYHMKA, OT Ta3a [0 uyepemna. Ilod4yBCTByiiTe, YTO NOAAEpKUBAIOIEe

ZleicTBYe IIO3BOHOYHMKA PACIIPOCTPAHAETCSA BBEPX IIO BCEM STOU OCH.
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Oco3HaHue TJI_V6OKOI"O ITOJIOXKEHHA ITO3BOHOYHHWKA B TYJIOBHIE

Kaxmp1it OT/Ie IBHEII TO3BOHOK CIIepeiy MMeeT TeJIO II03BOHKA, a €331l OCTUCThIe OTPOCTKU. Tesra 1mo-
3BOHKOB CKOHCTPYHPOBAHBI [ HeCeHUs Ha cebe Beca, OTPOCTKY JKe IIpeJHa3HAuYeHHI /JI IPUKpeIl-

JIeHUAd K HUM MHOTI'OYHMCJIEHHBIX MBIIIIT, CBA30K U pe6ep, IIpHU A0 X IIO3BOHOIHUKY YCTOfI‘{I/IBOCTB.

3azHue OTPOCTKH - Hauboree 3HAKOMAs YaCTh IIO3BOHKOB, IIOCKOJIBKY UX MOXKHO yBHAETH U IIPOILY-
[IaTh HA CIIMHE. JTO CO3JAeT PacIPOCTPaHEeHHOE BlleYaTieHue, YTO U BeCh II03BOHOYHUK PacIoara-
eTcs 6rKe K 3alHe ToBepXHOCTH TyoBuIa. Ha caMoM fieste, OH HaXOAUTCA TITYOOKO B Tesie 6IM3KO

K €TO0 IIeHTpY.

3aJHUI OCTUCTHIM OTPOCTOK

JaTepaabHBIA OTPOCTOK

BEePXHMU OTPOCTOK

TEJIOo

TEeJI0

HUXXHUU OTPOCTOK

3aJHUU OCTUCTBIA OTPOCTOK

Ha pucynke Ilo3BOHOK, IOKa3aHHBII CBEPXy U COOKY.
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Brarozaps yaiuHeHUIO IO3BOHOYHBIX M3THMO0B U IPUOIMXEHUIO IIO3BOHOYHUKA K OCH, PACIIOIOXKEH-
HOH B IIeHTpe TYJIOBUINA, IOZAJEeP>KUBAaHNE Beca OLIyIIaeTcs ITyOOKO criepeny (B Teje IO3BOHKOB).
Yanunalomee geificTBre, KOTOpOe TeyeT BHU3 B 33JHIOI0 YaCTh Ta3a, OLIYIIAeTCA B KaHAJIaX, PacIoyo-

>KeHHBIX 110 06e CTOPOHBI OT 3aJHHUX OCTHCTBIX OTPOCTKOB ITO3BOHKOB.

Ha PHCYHKE ,ZLefICTBI/Ie T€4deT BHU3 II0 IIO3BOHOYHBIM KdHaJIaM, PACIIOJIOXE€HHBIM C3a41

IIO3BOHKOB.
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O6pas

HabnromaiiTe 3a HUCXOAAIMMM ITIOTOKOM ZeHCTBUS B KaHAJIaX 33aHEei YacTH IOPBOHOYHUKA. lakKke
HabJoaliTe, KaK 3alHIE OCTUCThIe OTPOCTKYU CBHUCAIOT BHU3 II0 HAIIpaBJIeHUIO K Tasy. Oco3HaiiTe, 4TO
BeC KOpITyca IO/ Iep>KIBAeTCA TeJTaMU ITO3BOHKOB Oy1u3Ko K ocu. (CrrenuTe, Kak JeHCTBHe MOJAHUMA-
eTcs BJIOJIb OCHU CIlepey T03BOHKOB. (Oco3HaliTe MO AepKUBalollee e CTBHe ITyOOKO B IIeHTpe Ba-

1Iero TeJja.

Ha PHCYHKE ITotox ,I[eflCTBI/IH YBJIEKdAET 3aHNE 9dCTH IIO3BOHKOB BHH3, d CIIEpEAN II03BOHKOB

HaIIpaBJIA€TCA BBEPX.
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Ilepennas npoaonbHas CBA3Ka moMoOraeT 065 IHHUTH MO3BOHOYHOE JeHCTBHE

JelicTBue nepenHei MpooIbHOM CBA3KU ITOMOTaeT OO0beJUHATH U MO JEP)KUBATh I€PEIHIOI0 I10-
BEPXHOCTH ITO3BOHOYHMKA II0 BCEH ero JyImHe OT KpecTia 7o dyepena. (Oco3HaHMe 3TOTO ee oz mep-
KUBAIOIIETO AeHCTBUA IIOMOTAaeT YKPeIJIEHHIO CBA3M IIO3BOHOYHHKA C OCHIO U BBICBOOOXKIEHUIO

M3JIMIIHEr0 MBIIIEYHOTO NeMCTBUA Ha 3aJHel CTOPOHE II03BOHKOB.

Ha pucynke Ilepenuas mpomonapHas CBA3Ka.
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O6pas

Hab6monatiTe, Kak ZeiicTBHe TedeT BHU3 IO KaHAJIAM 33 HEeH JaCTH TO3BOHOYHUKA, A yAJIUHEeHUe U3-
ruboB IpUOIIDKAeT ero K 0CeBOH IUHUU B IeHpe Tena. Omymalite, Kak JelcTBUe ITepegHel Ipo-
,II;OJIBHOfI CBA3KHU HaHPaBJI}IeTC}I BBer BOOJIb nepe,u;HefI HOBerHOCTI/I IIO3BOHKOB " O6’be,I[I/IH}IET
ITO3BOHOYHUK IIO BCEH ero JJINHe, OT KpecTna 1o yepena. HabGrromaiiTe, Kak 3TO AeliCTBHE ITIOMOTaeT

YKPeIIUTh MO3BOHOYHUK OJIMKe K I[eHTPAJIbHOM OCH.
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Ilo3BoHOYHBIH CcTOT6 MOAAEpXHBAET depell Ha OCH

Yepen maeT CUbHYIO BEPTUKAJIbHYIO HaTPY3KY, IIOCKOJIBKY OH PacliojIaraeTcs Ha BepIINHe II03BOHOY-
HOro cTonba. Ecim ykpenuTs uepen Ha ocH IO3BOHOYHUKA, OATaHC ITOC/IeJHETO IIPHOOpeTeT 3HAYH-

TEJIPHYIO MEXaHUYIECKYIO CTaOUIBHOCTD.
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O6pas

Hab6monatite, Kak U3rr6BI HIO3BOHOYHUKA YAJIUHAIOTCS BHU3, B TO BpeMA KaK ITOAAep KUBalolee eii-
CTBHE PacCIpOCTPaHAETCs BBePX BAOJb LIEHTPAJIBHOMN OCH U Tes M03BOHKOB. (OcCoO3HaiiTe, 4YTO LEHTP
yeperra IOKOUTCA CBePXY II03BOHOYHMKA Ha ocu. HabmiomaiiTe, Kak meiiCTBHe CTPyUTCS BBEPX BIOJIb

OCH U IIOAAEPIKUBAET BEC Yepella B LEHTPE.

Ha pucynke Yepen moamep:kuBaeTcs Ha OCH.
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Iloxgpo6HbIH B3rAas Ha aTIaHTO3aTHIOIHBIH CYCTaB

B IIeHpe 4Yeperia €CThb ABa HeOOIBIINX BBICTYyIId, KOTOPbhI€ HA3BIBAIOTCA 3dTBIIOYHBIMH MBIIMIEIKAMH.
OTH MajJleHbKHe OYyTOPKU IIPe/ICTaBIAIOT COOOH BBINTYKJIbIE CyCTaBHbIE IOBEPXHOCTH, KOTOPBIE PacIIo-
JIaTaloOTCsA HA aTJIaHTe (IIepBOM LIeHHOM IIO3BOHKe). ATJIAHT 00JaZiaeT ABYMSI COOTBETCTBYIOUIIMU CY-

CTaBHBIMU IMKAMU, Ha KOTOPBIX ITIOKOATCA 3aTHIJIOYHBIE€ MBIIIEJIKI.

3dTBIJIOYHBIE€ MBIIIEJIIKKX

Ha pucynke Yepemn mokasaH cHU3Y; aTJIaHT - CBEPXY.




37

Korza gepern HafieX<HO IIOKOUTCSA Ha CBOUX CYCTaBaxX Ha ITepefiHeH YacTy aT/IaHTa (HAa OCH TYJIOBHUINA),
ero paBHOBecHe 00eCIIeYHBaeTCs IO PXKUBAOIIUM JTeHiCTBUeM BCeTro II03BOHOYHUKA. JTO 00Jer-
JaeT MBINIEYHYIO PabOTy I03aX aT/IaHTa U BCel 3a[Hell IIOBepPXHOCTH IIEHHOTO OT/esa I03BOHOY-
HUKa, HeOOXOUMYIO IJIA yepKaHuA Beca depella, eC/IM OH HaXOAUTCA He Ha ocu. Mexzay uyepenom
Y 33JlHeH 9aCThIO aT/IaHTa €CTh IPOCTPAHCTBO. PacimmpeHne 5TOTO IPOCTPAaHCTBA IIOMOTaeT COCpe-

AOTAYHNBATh 9€PEIl Hd dTIAHTE N obGieryaer MBIITEIHYIO pa60Ty Ha BH,Z[HefI CTOpOHE IIOCIeJHETO.

Ha PHCYHKE 3aThUIOYHBIE MBINTEJIKH IIOKOATCA Hd dT/IdHTE I10 LEHTDY. HPOCTpaHCTBO MeXAy

BH,H;HefI IIOBEPXHOCTBIO 9€PEIld U dTJIdHTOM PACIIUPAETCA.
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Ha pucynke VYxpemseHue yepemna Ha aTjlaHTe Ha OCU OCBOOOXKJJa€T MBILIIIGI 3aJHEI ITOBEPX-

HOCTH IIIeX OT YAEeP>KHBAHHA Be€Cd YepeIld, COCPEAOTOIEHHOI'O BHE II€HTPAd.
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O6pas

Hab6mrozmaiiTe, KaK 3aTIIOYHBIE MBIIETKY CUAAT B IMKax araaHTa. Oco3HailTe 5TH CyCTaBBI II0 00eNM
CTOpPOHAM OCeBO¥ JIMHUMY ITyOOKO B IeHTpe Yepemna. Hab6miomaiiTe, Kak U3TUOBI IIO3BOHOYHUKA Y/IIH-
HAIOTCA KHHU3Y, a NMOoJJep>XUBaollee AelCTBHe ITI03BOHOYHMKA HaIllpaBifgeTca BBePX IO OCH, U3 Tasa

IIpAMO K 3aTBIJIOYHBIM MBIIIEJTKAM. OCOBHafITe, 9TO IIeHp Yepella oA AeP>XUBA€TCA OTUM ,ILGfICTBHEM.

CrnepuTte 3a BOCXOJALIVIM BJIOJIb OCH JeliCTBHEM, KOTOpOe IOAepKUBaeT 3aThIIOUHbIe MBIIIEIKU B
MX CyCTaBaX pAZOM C IleHTpoM Yeperna. Habiozaiite, Kak c3a7¥ aTJIaHTa PACIIUPAETCSA IIPOCTPAHCTBO
Me>X/ly TIO3BOHOYHUKOM M OCHOBaHMeM deperna. OmrymaiiTe, Kak 3aHAS IOBEPXHOCTH Yepera MATKO

ILTBIBET BBEPX, B TO BpEM: KdK U3TUOBI ITO3BOHOYHMKA YATIUHAIOTCA BHU3.
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HEPEZIHH}I IIpAMAAg MbBINIIA 'OJTOBAI HOMOTaeT CT&6KJIH3HPOB&TB gepemn Ha arjadHTe
ciuaepenn

Ects MbIlINA, COeAMHAIOMAA IIEPEeNHIOIO 9adCTh dTJIdaHTd C OCHOBAHUEM Y€peIld (nepe,u; 3dThIJIOYHBIMN
MBI].U;eJIKaMI/I). OTa MBIIITd Ha3bIBA€TCA II€pEAHAA IIPAMAA MbIIIId I'OJIOBBI. Ee ,ZLefICTBPIe IIoMoraer

YKPeIIUTh 4epell Ha NepefHell 9acTH aTJaHTa.

yeper

InmepegHAd IIpAMasd MBIIIIiA

dTJIAHT

Ha pucynke Ilomepeunsrit pa3pes yepela, CTOSIIETO Ha aTjaaHTe (BUJ CIlepesy), HA KOTOPOM

BHUOHa II€epeaHAd IIpAMasd MbIIIA I'OJTOBBI.
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O6pas

Hab6monatite, Kak U3ru6bI TO3BOHOYHMKA YAJIUHAIOTCA KHU3Y, B TO BpeMs KaK OIIopa IIO3BOHOYHOTO
cTo0a cpabaTsIBaeT BBEPX BOJIb IIeHTPAIBHOM OCH U TeJI IIO3BOHKOB, OT KPeCTIia K 3aTBLIIOYHBIM MBI~
menkaMm. OcosHaBaiiTe,KaK JelCTBHUeE ITepefHe IPAMOM MBINIIIBI TOJIOBBI IIOMOTaeT YKPEIIUTh YepeTl,

COBM€EIAA 3aThIJIOIYHYIO KOCTh 1 IE€EPEAHIOIO 9dCTh aTIaHTA.
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Kpecren moxpemen B 3azHe yacTy Ta3a

CycTaB MeX/ly IT0O3BOHOYHUKOM (KPEeCTIIOM) U Ta3oM (II0/B3/IOIIHOM KOCThIO) Ha3bIBAETCS KPECTIIOBO-
MIOZB3ZOIIHOE cOuleHeHre. [lomB3mONIHbIe KOCTH - 9TO GOJIBIINE BBHICTYIAIOUIVE YaCTH C3aTy Ta3a.
Ta3 6e3 103BOHOYHMKA 06pa3yeT He3aMKHYTO€e KOJIBIIO C IIPOMEXYTKOM €331 MEXAY ITO/IB3IOIIHbIMU

koctaMu. KpecTel BXOZUT B 5TOT IIPOMEXYTOK.

y,Z[)II/IHEHI/Ie II03BOHOYHBIX U3TMO0OB MOXKXHO HA4aTh C TOTO, 9TO IIO3BOJIMTH KPECTLY IIOI'PYKAThCA B
IIPOCTPaHCTBO MEXAY IIOAB3AOIIHBIMH KOCTAMM. OcTaToK IMO3BOHOYHUKA IIocjienyerT 3a HUM, KdK 3d

TPy30M.

Ha pucynke Bupg rtasacnepenu.
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O6pas

OmryTHTe IPOCTPAHCTBO 3aJHEH YaCTH Ta3a MeXXZY IOB3LOIIHBIMY KocTaMu. Habmiomaiite, Kak Kpe-
CTeIl ITIOTPY>KaeTCs B 3TO IPOCTPAHCTBO, M U3THOBI TIO3BOHOYHUKA Y TUHAIOTCA 3TUM €TO JeHCTBUEM.
ITouyBcTByliTe, KaK IO3BOHOYHUK ITPHOJIIDKAETCSA K OCEBOH JIMHUH B IIEHTPe TeJIa OT TOTO, YTO KpecTel],

YAINHAETCA KHHU3Y.

Ha pucvuxke BwupgTasa csagm.
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Ecnu BHUMaTeIpHO TOCMOTPETH Ha KPecTell, TO MOXHO yBUIETh, YTO OH M3HAYAIBHO COCTOSI U3 IIATU
OTZeJIBHBIX KOCTeH, KOTOpBIe 3aTeM Cpocauch B ofHy. OO0pa3 KpecTua, 6yT0 ObI COCTOAILIETO U3 OT-
IeTBHBIX KOCTel (II03BOHKOB) C IIPOCTPAHCTBOM MEXIY HUMHU, IIOMOXKET CBELIMBAHUIO KPECTLA B 3371 -

Hell 4acTHy Tasa.

Ha PHCYHKE PasnmuuuMel 19T CErMeHTOB KpecTla, €CJI CMOTPETh Ha HETO CIIepean.
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O6pas

HPeILCTaBHHﬁTe, KaK ITPOCTPAHCTBO MEXAY CETMEHTAMM KPEeCTIlda OTKPBIBA€TCI BHU3, d I,II;eIt/'ICTBI/Ie Te4YeT
CKBO3b KpeCTeIl 1 BT€KdeT B 3aJHIOI0 IaCTh Ta3a. H8.6JIIO,II;8.IL/'ITE, KaK OCTaJIbHBbIE€ IIO3BOHKHU CJIE€AYIOT
9TOMY ,Z];EfICTBI/IIO, ¥ U3rHOBI ITO3BOHOYHHKA YAJIUHAIOTCA BHU3, IPUBOAA IIO3BOHOTHHK OIrKe K OCH

B LIEHTpe TeJa.
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K_DECTHOBO-IIO.ZIBB,ZIOIHHOE COY9JIEHEHHE ITOABEINIEHO 3a OCHIO

KpecTioBo-1mmoB3i0MHBIE CYyCTaBEl PACIIONIOKEHSI 32 OChIO Tasa. MEIIeYyHOe JelicTBUe HIDKHEeH
JaCTH CIIMHBI He JOJDKHO paboTaTh Ha yep:KaHMe Beca 033y IIeHTpa. BMmecTo sToro emy ciexmyet
IIO3BOJIUTH T€Yb BHU3 OT KPeCTI,0BO-IIOAB3ZONUIHOTO CyCTaBa 1 BIlepes] II0 HallpaBJIeHUIO K OCH Tasa.
Tam, B meHTpe, 5TOT BeC MOXKeT OBITH YKpeILIeH MeXaHUYeCKHU II0CPeICTBOM OIIOPHI Ha Oe/peHHBIe
KocTu. M3ormyTas Bmepes dopMa KpecTiia yKasbIBaeT HallpaBJIeHUe ITIOTOKA AeHCTBUA K Ta300epeH-

HBIM CyCTaBaM.
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O6pas

ITpencraBnsgitTe, Kak KpecTell MapuT B 3afHel yactu taza. HabGmromaiiTe, Kak meiiCcTBUe, CIemys eTo
u3ruby, TeueT BIepeJ, K OCeBOM JIMHUU HEMHOTO HIDKe TasobefpeHHOro cycraBa. (OcosHaliTe, 4TO
OeZpeHHBIE KOCTH TIOAI€P>KUBAIOT BeC TO3BOHOYHMKA B0 IUHUH ocH. IIpocienure aTO omopHoe

IeficTBHe OT Ta300eLpeHHBIX CyCTAaBOB BBEPX II0 OCH K IIEHTPY 4Yeperna (3aTBLIOYHBIM MBIIETKaM).
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Ta3oBasg KOHCO.JIb

OO6sr9HO, A4 HoCTIXKeHNd Hanbolee cTabMIBHOTO OaaHCca, BecoBas Harpy3Ka pacIoJaraeTcss TOYHO
Haz onopoii. OfHako, B Cly4ae CTPOEHUS Taza HEOOXOZUMBI IIOJBUXHOCTh U TUOKOCTH, U IIO3TOMY

BeéC IIO3BOHOYHHKA IIOAAEPXKUBAETCA II0 IIPUHITUITY KOHCOJIH.

MeXaHHUYeCKH CcTabujbHaA MOIoeJb MO4eJb KOHCOIHN

B rese yesoBeka pyHKIIMIO KOHCOJIHU BBIIIOTHAET IOB30IIHASL KOCTh. beZpeHHAas KOCTh ZjaeT OIopy
KPEeCTIY, PacIIOJIOXeHHOMY Ha BBICTYIIAOIN el YaCTH 3TOM KOHCONU. B Ie1oM II03BOHOYHUK pacmo-
JIOXKeH HeJaleKo 3a OenpeHHBIMU KOocTAMU. OUH JIMIIB KPeCTIOBBIN M3rub (depe3 KOTOPHIH BecC
KOpITyca IepefiaeTcs Tasy) pacIlioyiaraeTcs CyIIeCTBeHHO II03aAu ocH OenpeHHBIX KocTeil. TasoBad
KOHCOJIb co3/1aeT 3ddeKT "TpaMIIINHA", HOCKOIBKY OepeHHbIe KOCTU HECYT BeC, TPUXOAAIINIC Ha

3a/IHIOIO YaCTh Ta3a, a He HAa ero IeHTP. OJTO JaeT XUBYIO U THOKYIO MOZIe/Ib paBHOBECH B Tasy.
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O6pas

Ha6nromaiiTe, Kak BeC IIO3BOHOYHUKA JIBETCSA HA "TPAMIIIMH' C33/H Ta3a, KaK JeMCTBUE OTKIOHIETCS
¥ BHOBB BO3BpalllaeTcs K OCH OempeHHBIX KocTeil. OuryTure, 94TO Oe[peHHBIe KOCTH 00eCIIeYHBaIOT
OIIOpY, IPOZOJIKasA och Koprryca. HabimiomaiiTe mopmep:kuBaolnee 1elicTBHe, HAIIPaBIAIONieecs BBepX

IO OCH K 4YepeIry.
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Horwu moamepxuBarT TyJI0BHIIE

Horu - sTo omopa ansa Beca tysnoBuma. OcH HOT IIPOXOAAT IO 00e CTOPOHBI OT OCH TYJIOBHINA, U
JIeXXaT ¢ Hell B OHOU IUIOCKOCTH. TaKoe ITOJIOXeHNe HOT MeXaHWYeCKHU yA00HO i IPUHUMAHUIL

BéCa TyJIOBHIIA.
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Kor,z[a OCh TYJIOBHIIIA PACIIOJIATA€TCI B O,Z[HOfI IIJIOCKOCTH C OCAMM HOT, TOIrJd HUCXOOAIIee ,ILefICTBHe
BeCd Hd HOTH BCTP€Yd€T COOTBETCTBYIOIIEE €My HPOTHBO,Z[efICTBHe, HaIIpaBJIEHHOE BBEPX B BEPTIYK-
HbI€ BIIaJAWHBI. Bnaro,z[apﬂ COIJIaCOBAHHUIO ,Z[efICTBPIS{ u HPOTHBO,Z[efICTBHH, 1 KOpPIIyC U HOT'H IIpH-

obpeTaroT yCTOWYMBOE PaBHOBECHE Yepe3 Tas.

BePTJIYy)XHad
BIIaJMHA

Ha pucynke TonoBka 6espeHHOM KOCTH (BepTyT) nMeeT GpopMy mapa U ITy6OKO THe3LUTC

B IIpeJHa3HA9E€HHBIX e YI‘JIY6JIeHI/IHX Ta3d (BePTJIY)KHBIX BHa,ﬂ;I/IHaX).
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Ha pucynke TyroBume npuo6Gperaer yCTOMYMBOCTS 61arojaps COIJIACOBAHUIO AEHCTBUS U

IIPOTI/IBO,Zl;teICTBI/UI B T3306e,ILPeHHLIX CyCTaBdX.
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Ha6momatite, Kak JelCTBHe TeyeT BHU3 ITO M3rubaM ITO3BOHOYHMKA B 33JHIOIO0 4acTh Tasa. [lpen-
CTaBbTe, YTO BeC, TEKYIIWH CBepXy, "BIUIaBIAeTCA" B BepTIY>KHBIEe BIAQIUHBI U OeJipeHHbIe KOCTH.
Oco3HaiiTe, Kak TOJIOBKHU OepeHHBIX KOCTEeH TOJIKAIOT BBEPX BEPTIy>KHBIE BIIAJWHBI M IPUHUMAIOT
Ha ceOg BecoByIO Harpy3ky. Ilpocienmure 5TO HampaBleHHOe BBepX IOAAep>KUBaoOLIee AeiicTBIe

BJIOJIb OCH U TlepefiHell YacTU TO3BOHOYHUKA JI0 Yepelra.
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JetictBue 60IbmONH NOACHHUYHOH MBIIIIIBI JOIMOJHAET MEXaHHIECKYIO CTPYKTYDY

OIIOPpbI

JleticTBre GOJIBIION IOACHIYHOM MBINIITEI TPUJAET YCTOMINBOCTD U CHITy IIeHTPATbHOM YaCTH TYJIO-
Buma (noscuuie). OHO CBA3BIBaeT IOACHUILY C HIDKeIeXallel onopoi Hor. bBosburas noscHUYHas
MBIIIIIA CBA3BIBAET MAJIBII BepTes, HaXOAANUINICA Ha BHYTPeHHEl ITOBePXHOCTU OeIpeHHON KOCTH, C

IIAThIO MOACHUYHBIMU U ABEHAAIATHIM I'DYAHBIM IIO3BOHKAMMU.

Yro6s! He HapyIIaTh PaBHOBECHE BIOJIb OCH, HATS)KEHME BBEPX IOSCHUYHOM MBILIIIBI OJDKHO OBITH
YPaBHOBeIIeHO HAaIIpaBJIe€HHBIM BHU3 JABJI€HNEM, PACIIPOCTPAaHAIOIIUMCA Yepe3 II03BOHOYHHUK B KpeCT-
IIOBO-IIOZB3/IOIIHEIE CyCTaBsl. Kpecrel, BUCSIIMIL B 3aZjHE 9aCTH Tasa, paboTaeT KaK AKOPb, 3aKpell-

JAI0MUH ONOpy, KOTOPasd MO3BOJIAET MOACHUYHOM MBIIIIle TAHYTh BBePX U BIIepes,.

Ha PHCYHKE Bonpurag mosgcumnuynas MBINIIAd CBA3bIBAET MdJIbl€ BEPTEJIbL M IIOSACHHUILY.
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OcosHaliTe, Kak ZeiiCTBHe TO3BOHOYHNKA, YAJUHAL €Tro, TeYeT B 3aHIOI0 9acTh Taza. COIOCTaBbTe
ZeficTBHe TIO3BOHOYHHUKA C AeiiCTBHEM yTSKeIA0lero SKops, HallpaBJIeHHBIM BHU3 IIPOTUB CHUJIBI I10-
ACHUYHOM MBINIITEI, KOTOpasA TAHET BBEPX OT MaJIOTO BepTesa K JBeHaAIlaTOMy I'PyZHOMY IIO3BOHKY.
[leficTBre MOACHUYHOMN MBINIIIEI MOKHO PACCMaTPUBaTh Kak BeKylllee BBepX Ha YPOBHE KaXKJ0TO II0-
ACHUYHOTO TT03BOHKA. HabmiomaiiTe, Kak HalpaBJIeHHbIe BBEPX U BHU3 JeCTBHUA yPaBHOBEIINBAIOT

IpYT Apyra OTHOCUTEIBHO OCH.
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Ta3oBpI#i ppryar: ypaBHOBEITHBAHHE AEeHCTBUH, HAIPABAEHHBIX BBEDX M BHHU3

Ta3 o6y1azjaeT CTPYKTYPHOH MOZIeIBIO phIuara, TOUKaMH OIIOPBI KOTOPOMY CJIY>KaT Ta300eIpeHHbIe Cy-
craBbl. KpecTIIOBO-IIOZB3AOIIHEIE CyCTaBhI Ha 33fHEH YaCTH pbIyara u J00KOBOe COYIeHeHHe Ha IIe-
penHell ypaBHOBEIINBAIOTCA KakK Ha Kadesax. Ilockospky ocHOBHas BecoBasg Harpyska IPUXOJUTCI

Ha3am, ,II;EI>JICTBPI€ JIOOKOBOTO COYJIEHEeHHUS criepen HallpaBJI€HO BBEPX.

Ha pucynke TasoBslit peruar.
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O6pas

Hab6mopatite neficTBre YA IHHAIOMETOCS U IOTPYKAIOU[ETOCS B II0IB3/JOUTHbIe KOCTH ITO3BOHOYHUKA.
OmyTuTe, Kak 3agHAT 9aCTh Kadeyel IIpu 5ToM omyckaercsa. JIoOKOBoe couseHeHMe IOJHUMAETCS
Ha nepeznHei yactu Kaveneit. [Ipocienure aTo meiicTBue BBepx k ocu. KauenemozmoGHoe meiicTBre
Ta3a Co3ZaeT KPYroBOi MOTOK AeiicTBus. BoobOpasuTe 3Ty OKPY>KHOCTB U CIeAyHTe TeKyIleMy 10 Hel

ZeICTBUIO BOKPYT Ta3a; C3aJM BHU3, a CIIepeid BBEpPX.
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B3raag Ha TYJIOBHITE KAdK HA II€JI0e, COCPEJOTOYEHHOE HA OCH

Baxxneitmue na 6anaHca y37IblI TYJIOBHINA PACIIOIOXKEHBI BIOJIb OCHU 100 B ee Tuiockoctu. OcosHa-
HUe 00be IMHAIONETO AeICTBUA OCH [ Yepella, I03BOHOYHUKA U Ta3a JjaeT OOJIBIIYIO YCTOHYMBOCTD

TYJIOBUILY B II€JIOM.

ITogTarusaloiee nelicTBUe, poXkAaeMoe COBMeCTHBIMHY e iCTBUAMHU ITOACHUYHON MBIIIIIEI, TepegHe
IIPOZIOJIBHOM CBA3KM U II€peJHeM IPAMOM MBILIIEI I'OJIOBBI, IIOMOTAeT CILIOTUTh KOPIIYC CIlepenu
BIOJB Bcel ocu. Kak TOJIBKO KOPITyC yCTaHABIMBAETCS Ha OCU 0JIaroZaps YpaBHOBEIIeHHBIM CHJIaM
ZaBJIeHUA U HATOKeHHA, HeHY)KHOe yCHIue IJI yAep>KaHHA Beca, pacllojaralollerocs BHe ocu (BHe

IIeHTpa), YCTaHAEeTCA.

Mogenb ypaBHOBeNIMBAHUA TYJIOBHINA MOXHO YIIPOCTUTH A0 KPYTOBOTO IIOTOKA JIeHiCTBUA BOKPYT OCH.
Texyiee BHU3 AelicTBUe 32 OChIO HAXOJUTCSA B PAaBHOBECHUM C MOZTATUBAIONIMM U HaIpaBIeHHBIM

BJIOJIb Hee eMCTBUEeM CIIepeu.



59
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Hab6mopatite yanuHsIOmee, TeKyllee BHU3 JAefCTBHe 32 OCeBOI JIMHUEH, IT0 Mepe TOro, KaK BeC YKO-
pensercs B Tazy. [IpezmcraBisiiTe, Kak IOTOK JeHCTBUA OrNOAET Ta3 CHU3Y U 3aT€M TedeT BBePX BIOJIb
OCH cIlepeiy K aTJaHTO-3aThIOYHOMY cycTaBy. OcosHaliTe, Kak JlefiCTBUe OMBIBAeT Yepell CHU3Y U

BHOBb T€Y€T BHH3 3d OCBIO.
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JlprxaHue COCpeAOTAYHBAET TYJIOBHIE HAd OCH

,ZLI)IXHTGJIBHOQ I,D;elt/'ICTBI/Ie IIpucyue ]IIO6OMY 9€JI0BEYECKOMY OBHMKEHHIO. MBIIL[HBI, OTBeYadIoUie 3a
AbIXaHNE U IlepeMelleHre, HACTOJIbPKO TECHO CBA3dHBI, YTO AbIXdHWE, PaBHOBECHE U ABMKEHHNE HE-

OTAE€JIMMBIL IPYT OT ApYyTAd.

I103BOHOYHUK CIYXXUT CTPYKTYPHOI OIOpOIl AbIXaTeIbHOMY AeHcTBHIO. Ero ycroiiumBocTh ompe-
ZeseT JIETKOCTh U IIyOUHY AbIXaHUA. B To >xe BpeMs, yIiryOieHue JbIXaTeIbHOTO JefiCTBUS 3HAYH-
TeJIFHO Pa3BUBAET yPABHOBEIIEHHOCTh 1 CHJTy IIO3BOHOYHMKA, YTO IIO3BOJIAET ABMKEHHIO 3aPOXKAAThCS

r1y00KO, B CAaMO¥ OCH TyJIOBHIIA.

JlprxaHue, Kak U JT1000€e Ipyroe ABIDKEHHE, XOPOILIO, KOTZja IIPOUCXOQUT CaMO cO00i, HEOCO3HAHHO.
BaxxHO He ycTaHaBIMBaTh HUKAKUX 3apaHee OIlpefie/IeHHbBIX IIPABUJI AJIS IbIXaHUA, MU CIUIIKOM CTa-
paThCA ABINIATH "MPABUIBHO". OTHU YPOKH, KaK U BCe OCTATIbHBIE, pa3pabOTaHbI AJIf OXXUBJIEHUS CO-
3HaHUA M BOOOPAKEHUSA IIOCPENCTBOM MBICIeH M 00pa3oB, YTOOBI IIOMOYBH UeJIOBEKY IIOHATH
I1eJ1eCO0OPa3HOCTh UCIIOIB30BAHUSA ABIXaTeIbHON MycKyaaTypsl. OpgHako He0OXOLUMO IIOMHHUTH,
YTO BOXKHO JIOBEPATH BPOXKIEHHOI CIIOCOOHOCTH TeJIa TpeoOpPa30BbIBATh STU MBICIH X 00Pa3sl B IO -

XogA1mue HefIPOMBIHIe‘{HBIe IIaTTEPHBI.

OzuH U3 IPOCTHIX U AeHICTBEHHBIX CIIOCOGOB PabOTHI C JbIXaHUEM - IIPOCTO JIeYb B 03y IJIOJOTBOP-
HOTO OTZIbIXa Ha POBHYIO ONIOPY Ha eCATh-IATHAALIATh MUHYT, YTOOBI HAOIIOJATh U OLTYLIATh JAbIXa-
TeJIbHBIM Impolecc. YacTo caMo cocpefioTodeHMe Ha 9TOM IIpoliecce, T03BOJIAET Tely MHCTUHKTHUBHO

IIOHATH, YTO HEOOXOJUMO [JI YIIyOIeHNs U Pa3BUTHA JbIXaTeIbHOTO AeCTBU.
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Ha6miopatiTe, Kak gelicTBHe BIOXa MATKO BTeKaeT BJOJIb ocH Briay6s Tasa. IlpencraBeTe cebGe BO3-
IOYUIHBIH MIApUK B IeHTpe Ta3a. HabmiomaiiTe, Kak MApUK pacIIMpPSIeTCS BO BCeX HAIIPABIEHUAX JeH-

cTBHeM Broxa. Ha BeIzoxe, HaOmoalTe, KaK MAPHUK ITOJTHOCTBHIO CAYBAeTCA B OCh IIO LIEHTPY Tasa.

BOOX: paclinpeHne OT OCH

BBIJJOX: OIyCTOIIEHHE BHYTH K IIEHTPY
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Brox yepes menTp Hoca

ITo meHTpPy HOCA eCTh pa3zenuTeIbHasd IePeropoKa, KOTOpas HaXOQUTCA B OZHOMN INIOCKOCTH C OCBIO
tynoBuma. Ilose3Ho cMAryaTs BHeNIHMe YTOJIKHU HO3Ipeil U HallpaBlIATh AbIXaHNUe BJOJIb BHyTpeHHel
IIePeTOPOAKHU ITyOOKO B 33 HIOI0 YaCTh HOCOBOM IIOJIOCTU. OTO CIIOCOOCTBYET HAIIPAaBIEHUIO JIbIXa-

T€JIBHOTO I,II;EI‘/)ICTBI/I}I BHU3 BJOJIb OCH B LIEHTP Ta3a.

Ha pucyuke ]_[eHTpa.JILHEUI IIeperopoJKa HoCa B O,ZLHOfI IIJIOCKOCTH C OCBIO.
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Hab6mionatiTe, Kak yrOJIKH HO3/pei CMATYAIOTCA, A JbIXaHUE HAIIPABIAeTCA BAOJIb IeHTPAIbHOI IIe-
peropozaku Hoca. Hab6irozmaiiTe, Kak BIOX TeueT BHU3 BOJIb OCH B IIeHTp Ta3a. [IpezcrasisiiTe, Kak
BO3YIIHBIN IMAPUK B Ta3y PacIINpAETCA C AelicTBueM Broxa. Ha Bsimoxe, HaOMIOZaiTe, KaK MapuK

cAyBaeTcsd B OCh B IleHTpe Tasa.

Ha pucvuke Bpox Bmoap ocwu.
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3eBOK TOMOTraeT YPaBHOBECHTH Yepen H YVIAIHHUTE MO3BOHOIHHUK

3a CBOZOM POTOBOI IOJIOCTHU (TBEPABIM HEOOM) eCTh IIPOCTPAHCTBO (MATKOe HebO0), KOTOpOoe IOYTH
ZOCTHUTAEeT aTJIaHTO-3aTBUIOYHOrO cycraBa. O6pa3s TOro, 4TO 5TO IPOCTPAHCTBO OCBOOOKIAETCA HaBePX
IIOMOTaeT YKPeIIUTh IIOJIOXKeHUe Yepella Ha II03BOHOYHHKE. OTO TaKXKe MOXKET BBI3BATH 3€BOK.
Brimox, cireyromuii 3a 3eBKOM, ITIOMOTaeT YA IUHUTH U3TUOBI IO3BOHOYHUKA BHU3 U IPUOIU3UTD II0-

3BOHOYHUK K OCH.

Ha pucynke Tsepzmoe u Miarkoe He60 Ha CAaTTUTAJIBHOM pa3pe3e TOJIOBBL.
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Hab6mionatiTe, Kak IPOCTPAaHCTBO 32 TBEPABIM HeOOM MATKO pacurupsercs kBepxy. Crexmyiite 3a rpa-
HUIeH 3TOT0 MPOCTPAHCTBA K aTJIaHTO-3aTBIIOYHBIM CyCTaBaM B IleHTpe uepemna. [lodyBcTByliTe, Kak
yepeIr IOKOUTCS Ha OCH, a 33[JHAI eT0 YaCTh MATKO BCILIBIBAeT BBepX. Eciu cryuaeTcs 3eBOK, HAGIIO-

,I[afITe, KaK IMO3BOHOYHMK IT0 BCEM CBOMM HM3THOAM C BBIJOXOM Ta€T BHM3 B 3dJHIOIO YAaCTh Ta3d.
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Ilo3BOHOYHHK - AKODb JJIA JEeHCTBUA ,ZIH&QQ&I'MBI

[wuadparma - 5T0 0lHa 3 OCHOBHBIX MBIIIII, OTBEYAIONIMX 3a AbixaHue. OHA MMeeT KyII0JI000pasHyIo
dbopMy U paszesgeT TYJIOBHIIe Ha ABe YaCTU: TPyAHYIO U OplomHyio monoctu. OHa Kpemurcsa K
KOJIBILY M3 KOCTeH U XpAllel Ha ypOBHe HIDKHUX pebep. 3amHAd 9acTh guadparMsl IMeeT JBe HOXKKH,
KOTOphle TAHYTCSA BHU3 U KPEIATCA K IOACHUYHBIM II03BOHKAaM. Ia Bmoxe, HOXXKM HATATHBAIOTCA
BHU3 K IT03BOHKaM. [I03BOHOYHMK 0OecieqnBaeT OIopy, HEOOXOAMMYIO /I MBIIIEYHOTO HATKEHNU,
3a CYeT TOTO, YTO eTo BeC yKOPeHeH Jyepe3 Ta3 B HOTU. Korja Bec MpoYHO YKOPeHEeH, HOXKH, COKpa-

ITasiCh BHU3, HE TAHYT IIO3BOHOYHHK BII€pe 1 HE YBOAAT €rOo N3 IIOJIOJKEHHN I PaBHOBECH .

HOXKHU

Ha pucynke /[Jwumadparma.
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Hab6mrozmaiiTe, Kak BeC TO3BOHOYHHKA YKOPEHAETCS B HOTAX 33 CUET yAJIWHEHH eTo JeHCTBHUA B 3aJHeH
JacTH Ta3a ¥ npubmmkeHus K ocu. OcosHaliTe melicTBHe Ta300eIpeHHBIX CYCTABOB, IPUHUMAIOIIIX
BeC TYJIOBHINA M YKPeIUIAIOINX IIO3BOHOYHHUK Ha ocu. IHa Broxe, HabmiogaliTe, KaK HOXKH JHa-
(¢parMsl HaTATUBAIOTCA BHU3 BIOJIb IepefHel MOBEPXHOCTU MOACHUYHOTO OT/iesIa TIO3BOHOYHUKA.
Oco3HaiiTe, 94TO 3TO [eHCTBUE HAIIOTHAET TA30BBIN BO3YUIHBIHM mapuk. Ha Beimoxe, HaOMIOmaiiTe,

KaK IIapUK OITYCTOIIA€TCA BHYTPDh OCH B IIEHTPE Ta3ad.



I'JTABA 5 YPABHOBEINIMBAHUWE HOT
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HPO,ZIOJI}I(eHHe IIOTOKAa MEeHCTBHUA MO3BOHOYHUKA gyepe3 Ta3 B HOTH

Horu obecmeunBaloT CKeJIeTHYIO OIOPY AJIA Beca TysinoBuma. Kak u TysnoBuime, KaXzas HOTa HIMeeT
ock rpaBuTtanuu. Ock mpezcTaBifeT coO0 MeXaHMYECKYIO JIMHUIO, BIOJIb KOTOPOI Hambosee pa-

3yMHO MOXXHO COCpeZOTOYNUTh B€C HOTH.

IToTox meficTBUA Yepe3 IIO3BOHOYHBIE M3TMOBI U 33JHIOIO0 YaCTh Tasa IPOJOJDKAET TeYh Yepe3 HOTU U
CTOIIBI B 3eMJIIO. JTO AeiCTBUE, HAUMHAETCS OT TOTO, YTO KPecTell CBOGOLHO CBUCAET BHU3 B 33JHIOIO
YaCTh Ta3a, ¥ MPOJOJDKAETCS, €CJIH ITO3BOJIUTH CEIATHUITHOM OCTH CBUCATh BHU3, HECS IIOTOK €W CTBUS
Zlayplile BHU3, B HOTH (OempeHHBIe KOCTH). B TO >Xe BpeMs 5TO IIOMOTaeT COCPeJOTOYUTh BOCXOAALIYIO
MOAIeP>XKy OeZpeHHBIX KOCTel B BEPTIY>KHbBIX BaguHax. CeJanuiiHas OCTh - 9TO BBIITYKJIOCTb Ce-

,Z[aJIHlL[HOfI KOCTH, PACIIOJIOXKE€HHAA 3d 1 HEMHOTO HIUXKe BepTHyH(HOﬁ BIIa AV HBI.

celanuIinHas OCTh

cemanuIIHAsA KOCTh

Ha pucyuke Ce,I[aJII/IH.LHaH OCTb CBHMCAE€T BHH3.
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O6pas

Ha6ropaiiTe, Kak feiicTBHe TedyeT IO U3rMbaM IIO3BOHOYHMKA, U KPeCTell CBUCAET BHU3 B 3aHeH
yactu Tasa. (OcosHaliTe, KaK Ce/aUIIHbIe OCTU CBELIMBAIOTCA BHU3 U AeliCTBHE 06Iarofaps STOMY
IIpozoDKaeT Teysb B HOru. [louyBcTByiiTe meiicTBre OepeHHBIX KOCTeH, HalIpaBJIeHHOe BBEPX B BEPT-
myxHble Buagzuusl. CienyiiTe 3a BOCXOAAIIMM AeiCTBHEM (HeiCTBHEM ITO/B3JOUIHO-TTOICHUYIHOM

MBIIIIBI) Yepe3 Ta3 U Jjajiee BIOJIb OCH BBEPX K LIEHTPY depela.

cemamuuHasg
0OCTh

Ha pucynke Bupg Tasa c3agu, MOKa3bIBaIONUN CeMaTUITHBIE OCTH.
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CepamuniHsle KOCTH CBHCAIOT BHH3, d 6e[peHHbIe KOTH J[eHCTBYIOT BBEDX

Ce,Zl;aJII/I]lLHBIe KOCTH PAcCIIOJIOXKE€HBI BHU3Y Ta3ad, IIPAMO IIOJ BEPTIYXXKHBIMHU BIIaTHHAMMH. Ecnu mmos-
BOJINTH CeOa/JINIIHBIM KOCTAM CBHCATh BHU3, A 6e,I[PEHHBIM KOCTAM CTPEMHTHCA BBEPX B BEPTIYIKHbBIE
BIIaAWHBI, TO Ta3 €IIle JIyYIlle YKPEIINThCA Ha HOTaX. IToTox ,Z];EfICTBI/Iﬂ II0 TIO3BOHOYHUKY IIPUBOAUTCA

Ha JTHO Ta3a (cemaluIHbIe KOCTH) U Jjajiee Ha HOTH, IZe OH COOMpaeTcs Ha OCH.

Ha pucynke Ta3ykpemnen Ha HOrax.
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HaGnromaiiTe, Kak feiicTBre TedeT 110 U3rnbaM IIO3BOHOYHUKA B KpeCTell, CBUCAIONUIWH BHU3 B 3afHEH
yactu Tasa. CrexyiiTe 3a 3TUM AelCTBHEM, KOTOpOe IIPOJI0LKaeTCs BHU3 B cefianuinable koctu. Oco-
3HaliTe, YTO CeJaTHIIHBIEe KOCTH CBUCAIOT BHU3 ITOJ, BEPTIY>KHBIMY BIIAIWHAMH, B TO BpeMs Kak Oez-
peHHBIe KOCTU HAIpaBJIAIOTCA B BepPTIY>KHBIe BIAAWHBI BBepX. IHaOmiomaiiTe, Kak BOCXOZsAIiee

JelicTBHe IIPOJ0J/KAeTCA BJI0JIb OCU TYJIOBUIA BBEPX K IEHTPY deperia.

Ha PHCYHKE Ce,ILEUII/I]JJ;HBIe KOCTH BHUCAT BHH3, B TO BpEMA KaK 6e,ﬂpeHHBIe KOCTH yIINPAIOTCA BBEPX.
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JeiicTBue 6eApEeHHBIX KOCTeH YKpEeNnIdeT OKPYXXHOCTH Ta3a

ITockonpKy Ta3 uMeeT OKpYTIyio popMy, TO M HUCXOJANIUM ITOTOK Beca M BOCXOJAIIAA IOAJepiKKa
HOT pacIIpOCTPaHAIOTCA 110 KpyroBoit tuHuu. Eciu mocMoTpeTs Ha Tas cBepXy, TO MOKHO SCHO Pas-

JINYIUTDH OKPYKHOCTD BHYTPH Ta3ad.

Ha camom fieste Ta3 COCTOUT U3 ABYX IIOJTYOKPY>KHOCTEH, COe IUHEHHBIX JIOOKOBBIM COYIEHEHUEM CIIe-
pPeny U KpeCTI0BO-IIO/B3IOUIHBIMY CyCTaBaMu c3agu. 1a300eIpeHHbIE CyCTaBbl PACIIOIOXEHBI IO
BHEITHUM CTOPOHAM 3TOM OKPY>KHOCTH B OJJHOM INIOCKOCTH C OCBIO TyJIoBUIIA. Bocxongiiee meiicTeue
OepeHHBIX KOCTEH TOAAepKUBAET Ta3, HAIIPaBJIsLd [Be IIOJIOBUHBI Tasa APYT K APyTy. BepTukanxsHoe
IericTBUe (B IapajUleIbHOM IIO3UIIMM) HAIIPaBIseTCsA BIepes K JOOKOBOMY COWIEHEHHUIO U Has3as K

KPeCTII0BO-IIO/IB3/IOIIHBIM CyCTaBaM. OTO PaBHOMEPHO yKpeILIfgeT Bce CYCTaBhI.
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O6pas

Oco3HaiiTe Ta30ByI0 OKPYXHOCTh U Ta300epeHHBIe CYCTaBBI, PaCIOJIOKeHHbIe Ha OJHOU JIMHUU C
IIeHTpOM Ta3a. HabiromaiiTe, Kak BocxozsAliee NelCTBHe OeIpeHHbBIX KOCTel pacIipesessaeTcs pas-
HOMEpPHO BIIepe, 1 Hazaz, (K TIOOKOBOMY COYWIEHEHHIO U KPeCTL0BO-IIOB3AOIIHBIM cycTaBaM). Oco-

3HaliTe, KaK 6arogaps sTOMY ZeHCTBHUIO 00e IIOJIOBUHKH Ta3a OOHMMAIOT APYT ApyTa.

Ha pucynke /[leficTBue 6epeHHBIX KOCTEI PaCIIPOCTPAHAETCS PABHOMEPHO CIIepely U C3a Y Tasa.
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Onpezenenue ocei HOT

KaK %1 TYJIOBI/II].LE, KaXXJad HOT'a MMeeT CBOIO FPaBPITaIII/IOHHYIO OChb. Ba}KHO PaCl'[OJIO}KI/ITB CYCTHBBI
HOTH TaKUM 00pa3oM, YTOOBI BeC COCPeOTavYnBajICa KaK MOXKHO Orrnke K ee ocu. OCh HOTH CBSI3bIBAaeT
IIeHTPhI TOJIEHOCTOIIHOTO CYCTaBa, KOJIeHa U Ta300eJpeHHOr0 CycTaBa (BepTIy>KHO BIaguHbI). BrI-
CTpauBas CyCTaBBl Ha OCHU, B)XKHO paboTaTh B MapasjiebHOM ITO3UIIMY HOT M PaCIIoaraTh rojaeHo-

CTOIIHBIN U KOJIEHHBIN CYCTaBBI IIPSAMO IO, BEPTIYKHOH BIIaIWMHON Ta300epeHHOT0 CyCTaBa.

ITockonbKy OCh UAET Yepe3 IeHTP KOJIEHHOTO U Ta300epeHHOr0 CYyCTaBOB, OHA IIPOXOJUT HE BOJIb
Tesla OeJpeHHOI KOCTH, a BAOJIb MeJUATbHOI ee CTOPOHBL. Vcmosb3oBaHMeE 5TOI OCH BMECTO OCH
Tesia OepeHHOM KOCTU B KadecTBe pabodeil IMHUN HOTU IIOMOTAeT COCPEeLOTOYUTH eHCTBUE B KO-

JIEHHOM U Ta306e/IpeHHOM CyCTaBaXx.

Ha PHCYHKE Ocu HOT CBA3BIBAIOT IIeHTPbI BEPTIIYXKHBIX BIIdJHH, KOoJIeHel M I'OJIEHOCTOIIHBIX

CyCTaBOB.
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O6pas

Oco3naiiTe, 9YTO IEHTPHI TOJIEHOCTOIIOB, KOJIeHeH U Ta300eZpeHHBIX CyCTaBOB CBA3aHBI OCAMH HOT.
Hab6mionatiTe, Kak feiiCTBHe CTPEMUTHCS BBEPX IO OCAM HOT B BepTIyKHbIe BnaguHbel. (Oco3HaiiTe,
YTO 9TO BOCXOAlee efiCTBHe BCTpedaeT BeC TYJIOBUINA, KOTOPHIi TeueT BHU3 B Ta30Boe THO (cena-

JIVIIHBIE KOCTH).
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bosxsmue BE€PTEJIBI CBEINHBAOTCA OT KPDECTIia

YcraHaBIMBas OCh HOTH B Ka4eCTBe ee pabouell e IMHUIIBI, BAXKHO He YIep>KUBATh AeiicTBre Ha 60JIb-
IIOM BepTeJie, KOTOPBIH pacIoaraeTcsa Hapyxy oT ocu. Cuep:xuBaHUe NeHCTBHUA B OTOM TOYKe 0CIa0-
JIdeT BOCXojdllee neiicTBue, HAylLIee B BePTAYXHYIO BIaAuHYy. Ipynma ATOAMYHBIX MBIIIII
obecIriednBaeT CBA3b MEX/Y KpPeCTIoM 1 6oibpmmMy Beprenamy. CIIHIIKOM CHIBHOE yAepKaHUA Jel-
CTBHA B 9THX MBIIIIIAX HapyLIaeT MeXaHNYeCKYyIO IMHUIO CUJIBI peaKIIuU OTIOPHI BAOJIb Ocu Horh. Pac-
IIPOCTPaHeHHe ITOTOKA AeHCTBUA OT KPeCTIIa II0 3afHeH ITIOBEpPXHOCTH OKPY>KHOCTH Ta3a OCBOOOKaeT
OoJBpIIVe BepTeJIBI U ITO3BOJIAET MM BUCETh BHU3. DTO yCHJIMBAeT BOCXOZAlIee e CTBYe, HAaIlPaBIeH-

HOe II0 ocAM Oefiep B LeHTPhI BEPTIYXKHBIX BIIaJUH.

Ha PUCYHKE Tas C3aaHu; ITIOKA3dHO I,D;eIL/'ICTBI/Ie T'pyIbl ATOAWYIHBIX MBIIIIT.
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O6pas

Hab6miomaiiTe, Kak HUCXOAAMINH ITOTOK AeHCTBUSA TedeT 110 U3rubaM ITO3BOHOYHUKA, a KpecTel], IIOTPy-
JKaeTcs B 33JHIOI0 9acTh Tasa. HalG:riomaiiTe, Kak AefiCTBHe M3 KPECTIIa PaCIIPOCTPaHSIeTCs 110 BHEITHeH
CTOpPOHE OKPY>XKHOCTH Ta3a K 6oyspmuM BepTesaM. OcozHaiiTe, 9TO GOJIbIINE BEPTEIbI BUCAT BHU3 OT
KpecCTIia, a BOCXOdlee neiiCTBue CTPEMUTCA BBEPX B0JIb OCEM HOT B LIEHTPI BEPTIY KHBIX BIIAJUH.
ITocnenyiiTe 3a BocxomAmuM JAelicTBHeM HOT BBepX K OCH TYJIOBMIIA UM 3aTeM IIO Hell K I[eHTpy ue-

pera.
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JlericTBHA NOACHHYHOH W ATOAUIHBIX MBINTI] YPaBHOBENIHBAIOTCA Ha OKPYXXHOCTH Ta3a

Pacrekaromeecs meiicTBue IpyIIIbl ATOAMYHBIX MBIIII, CHAPYXKU Ta30BOM OKPY>KHOCTU yPaBHOBEIIH-
BaeTCSA COOMpAIOIIMM JeHCTBHEM OOJIBIION IMOACHUYHOM MBIIIIEI BHYTPHU Ta30BOM OKPY>KHOCTH.
Bonpimas moscHUYHAA MBIIIIA IPUBOAUT MaJIbIii BepTell K OCH TYJIOBUIIA, a IeHCTBUe ATOMUIL OTIIYC-
KaeT GoibInoit BepTes oT ocu. Korga o6a 5Tu meHcTBUA ypaBHOBENIMBAIOT APYT ApPyTa, OefpeHHas

KOCTb COCpeJIoTaunBaeTCa B BepTIY>KHOMH BIaZiiHe U ee IO Jep>KuBalollee feiicTBIe yCUINBAeTCA.

60IBIION BepTel

MaJIbli BepTe

Ha PHCYHKE ,Z[efICTBPIH IIOACHHUYIHBIX U ATOAMYHBIX MBINII YPABHOBEIINBAIOT APYT APYyTd.
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ITouyBcTByliTe, Kak OOJBIION BEpTeJ CBEIIMBAETCA BHU3 OT TOTO, YTO AEHCTBHE ATOAMYIHBIX MBIIII]
pacIpocTpaHAeTCA CHAPYXXU OKPY>KHOCTU Ta3a. (Oco3HaiiTe, KaK MaJIbIil BepTeJ YBIeKaeTcs Aei-
CTBHMEM TOSCHUYHOM MBINIIEI BBepX K ocu nmoscHunsl. Ilpocrenure s3To meiicTBue BBepx IO OCH K

IeHTpPy Jepera.
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IloTox Beca HAaNnpaBJId€TCd BHH3 110 3agHeH IIOBEPDXHOCTH OCH HOI'H

Yr068! sTy4iIre 0OCO3HATH OCH Oe/pa, II0Ie3HO HAIIPAaBUTh ITOTOK AeHCTBUA U3 CeJaTHITHON KOCTH, BIOJIb
3a/IHell TIOBEPXHOCTH OCH B 33/IHIOIO YaCTh KOJIEHHOTO CycTaBa. Ha ypoBHe KoleHHOTO cycTraBa Ges-
peHHas KOCTh BBICTYIIaeT Ha3az 3a och Horu. [1o3BoiuB 3asHelt yacTu 6epeHHO# KOCTH (B KOJIEHHOM
CyCTaBe) yTOIIaTh BHU3 B FOJIEHb (60 Ib1Ie6ePIIOBYIO KOCTD), M BMECTE C STUM YCTPeMJIAS TOJIOBKY Oe-

PeHHOM KOCTH BBEPX B IIeHTP BEPTIY>XKHOU BIAJWHEI, BBl YKPEIIUTEe HOT'Y Ha ee OCH.

Ha pucynke /[lelicTBue Te4yeT BHU3 332 OCBIO HOTH, a TOJIOBKA OeIpEHHOI KOCTH YCTPEeMIIAETCS

BBEPX B LEHTP BePTHYX(HOfI BIIaAMHBI.
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HabGaromatite, Kak meificTBHe TedYeT BHU3 II0 M3THOaM ITO3BOHOYHHKA B cemanuinubie kKoctu. Oco-
3HaliTe, YTO CeJaJHIIHbIe KOCTH BUCAT BHU3 K 33JHEH YaCTU KOJIEHHBIX CYCTaBOB, U ITO3BOJIbTE HIDK-
HeMy KOHITy OeIpeHHOM KOCTH, BBICTYIIAIOLIEMY Has3af 3a OCh, YTOIATh B 00IbLIEOEPIIOBYIO KOCTH.
Hab6monatite mogaep:xuBaroliee HOTYy Ha OCH BOCXOZAIIee e CTBHe U3 IeHTPa KOJIeHHOTO CyCTaBa B

LIeHTP BePTIY>KHOM BIIAJWHBI.
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IlpuBogamye MBIIIIIFI COCPEAOTAYHBAIOT HOTH BIOJb OCEH

EcTp HECKOIBKO TPYIIII MBIIIL, HA BHYTPEHHEH IIOBEPXHOCTH OeIpeHHOI KOCTH, KOTOpbIe IIOMOTAIOT
COCpeZOTOYUTH AEeICTBHE HOTH BJIOJIb €€ OCH. OTH MBIIIITEI PaOOTaIOT BMECTe C IIOSCHUYHOM MBIIIIeH
Ha NIpUBefieHue NeHCTBHUA HOT K OCH TyJIOBHINA. [IpuBOAAIIie MBINIIIBI - 5TO HAaMOOJIee 3HAYNTeIbHAA
n3 Hux rpynna. OHU CBA3BIBAIOT MeAHAIBHYIO IIOBEPXHOCTH OeIpeHHOM KOCTH C CeTaTUITHON U JI00-
KOBOH KOCTAMU. B TO Bpems Kak feiicTBUe ATOAMYHBIX MBI YIIUHAETCA U PaCIIPOCTPaHAeTCS IO
3aJJHel IIOBEPXHOCTH HOT, TPUBOAIIME MBIIIIIBI COCPeOTaYNBAIOT JeMCTBHE 110 BHyTPeHHEeH oBepX-

HOCTH HOT BJIOJIb UX OCEH K LIeHTPY Tasa.

Ha pucynke IlpuBozsmue 1 mOACHUYHAS MBIIIIIBI COOMPAIOT eMCTBYE K IIEHTPAaJIbHOU OCH

TYJIOBHIIA.
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Hab6nromaiiTe, Kak IIOTOK JeHICTBUA YA IMHAET U3TUOBI IO3BOHOYHUKA, PACIIpe/ieIAeTCs 110 3aHeH 110~
BEPXHOCTH Ta3a U TedeT BHU3 IO 33JHUM IIOBEPXHOCTAM OeJpeHHBIX KOCTeH, yTaIINBasg UX B OOJIb-
mebepuoBsle Koctu. Habmiomalite, Kak JelicTBUe coOOMpaeTcs BBepX OT BHYTPEHHUX IIOBEPXHOCTEH

Oezep K OCH TYJIOBHIIA.
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Ycramosienue ocu rosesu

l'onmens cocTonuT M3 ABYX KOCTel, O0IpIIe0epII0OBOM U MaIOOepIOBO. B OCHOBHOM BeC IPUXOAUTCA
Ha 60JIpIIe6epIIOBYIO KOCTh, a MaIo0epIoBas obecIeYnBaeT JOIOJTHUTETbHYIO IPOYHOCTE. lakoe
CTpPOEHHe J]aeT ToJIeHH OOIBIIYIO IO/ IeP>KUBAIONIYIO CITY, PAaBHYIO CHJIE OZHOI, HO 60Jlee MaCCUBHOM

KOCTH.

Ocb roseHu coeAUHSET IEHTPHI KOJIEHHOTO U TOJIEHOCTOIIHOTO CyCTaBOB U IIPOXOJUT IIPSAMO CKBO3b
TeJI0 60IBIIe6ePIOBO KOCTH. YTOOBI 00eCIIeYUTh TYUIIyIO MOALEPXKKY Beca II0 OCH HOTH, MBIIIIIbI
He J0JDKHBI CBOMM [IefICTBEM YBOJLUTH BeC OT OCH K Mayo6ep1ioBoii koctu. Eciu BeICBOGOIUTS Aeii-

CTBHE Ha MaJ06EePLOBOIl KOCTH, TO BEC JIerde IOAAeP KUBATh II0 OCU 00IblIe0epIi0BOi KOCTH.

JIByriaBas mermra Gezpa - 5TO AJIWHHAS MBIIIIA, CBA3BIBAIOIAA CeJAIMITHYIO KOCTh X BEPXHUH KOHeI],
6opurebeproBoit koctu. [lo3BosAg meMCTBUIO NBYTIABOM MBINIIEI Oefpa YAJIUHATECA K BHENTHEMY
Kpalo KOJIeHa, BBl Yepe3 0Ch O0IbIIeOepIioBOi KOCTH Pa3BHUBaeTe JTYUIIyIO OIIOPY B IeHTPe KOJIeHHOTO

cycTasa.

Ha pucynke Ocs ronenu uzer yepe3 601b11e6epIIOBYIO KOCTS.
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HaGnromaiiTe, Kak meiicTBHe PacIPOCTPAaHAETCA IO U3TMOaM IO3BOHOYHHMKA B 33HIOIO0 YAaCTh Ta3a U
Zanee B cefanuiiHele KocTu. IlouyBcTByiiTe, Kak JelicTBUe yAJUHAETCA BHU3, clenys dopMe ABY-
TJIaBBIX MBILIIL Ge/[pa OT CeJaTHIIHBIX KOCTel K BHEIITHUM CTOPOHAM KOJIEHHBIX CyCTaBOB (K Mantobep-
oBbIM KocTAM). (Oco3HaiiTe OIOpHOE [eiiCTBHE HOTH, KOTOPOe HaINpaBisgeTCs CKBO3b OOJIbIIe-
OepIIOBYIO KOCTh B IIeHTp KoneHa. Habiozaiite, Kak OHO Zjajee PaCIpOCTPaHAETCA depe3 IeHTpPHI

BEPTJIYKHBIX BIIAAWH K OCH TyJIOBHIIA.

Ha pucynke /[lelicTBre ABYTIaBOI MBILIIIBI Oe/lpa YA IMHAETCA K BHEITHEMY KPaio KOJIEeHa.

(Bug czamm)
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YcranmoBrenne ocH B rOJI€HOCTOMHOM cycrase

Yro6bsr 060CHOBATH OCH B IIeHTpe FOJIEHOCTOIIA, BAXKHO He CAEePKUBATh JeliCTBHE C BHEITHEH CTOPOHEI
TOJIEHOCTOITHOTO CycTaBa (Ha Mano6epuoBoii KOcTH). Eciu m03BOIUTE AeHCTBUIO HAa HIDKHEM KOHIIE
MaI00epI0BOM KOCTH PaCIIPOCTPAHATHCSA BOBHE, TO BeC OyZeT JIydlle IPUHUMATHCA Yepe3 IeHTp To-

JIEHOCTOIIHOTO CyCTaBa II0 OCH 6OJIbIIe0epIoBOi KOCTH.

Ha pucyuke Och B rojseHOCTOIHOM CyCTaBe IIPpOXOIUT Iepe3 LEHTD 60HBHI€6€PLLOBOﬁ KOCTH.
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O6pas

Hab6miofaiite, Kak ITOTOK AeCTBUS PACIPOCTPAHAETCS 110 U3T1bGaM ITO3BOHOYHUKA B 33 HIOIO I10JIO-
BUHY Ta3a U Jiajiee BTeKaeT B ceflaulHble KocTU. HabmrozaiiTe, Kak feiicTBUe yIIUHAET Oepa BHU3
OT CeJlaTUIIHBIX KOCTel K BHEIIHMM CTOPOHAM TOJIeHU B KOJeHHOM cycTaBe. [louyBcTByiiTe, Kak
IIPOCTPAHCTBO MeXY 00JIbLIe6epIioBOil K MaI0OepI0BO KOCTSIMH OTKPBIBAETCS CBEPXy BHU3 ITO BCEH
nnuHe ronenu. Oco3HaiiTe, KaK JeiCTBHE IPOZOJIKAeT OCBOOOXKJATHCS Ha HIDKHEM KOHITe Marobep-
IJOBO KOCTH Ha BHELIIHEM Kpalo FOJIEHOCTOIIHOTO cycTaBa. HabO:rrozaiiTe Kak oA Aep>KUBalollee feii-
CTBHE HOTH CTPEMUTCS BBepPX uepe3 60blIe0epLoByI0 KOCTh U I[eHTPbI TOJIEHOCTOIIHOTO ¥ KOJIEHHOTO

cycraBoB. Oco3HaiiTe, YTO OHO Jajiee CTPEMUTCA B IeHTPHI BEPTIY>KHBIX BIIAJUH U K OCH TYJIOBHIIA.

Ha PUCYHKE MEUIO6€PH;OBI>I€ KOCTH OTKPBIBAIOTCA B CTOPOHBI OT OCeM HOT. (BI/I,ZL CBE:I,D;I/I)
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Yraybrenne neficTBUA B cepefUHY KOJEHHOIO CyCTaBa

KosnenHBI# cycTas - O[MH U3 CAaMBIX KPYIIHBIX CyCTaBOB B Teste. OmyleHue ero IIyOWHBI 9aCTo Te-
pseTcs 1o MpUYMHE U3TUIIHETO YAep>KaHU NeHCTBUA Ha KOJIeHHOH Jaleyke (MaJTeHbKOM KOCTOUKe,
PAacIOJIOXEeHHO! crepeny KoneHa). KoseHHas yamreyka moMoTaeT 3allUTUTh KOJEHHBIH CyCTaB U
y4acTByeT B IIPUKpeIUIEHUN YeTHIPeXTIaBOi MBI Oexpa. Ecitm He yzep>KuBaTh JelCTBHE Ha KO-
JIeHHOM JaIeJKe, TO OCh Jydlle 0OOCHOBBIBAETCS B IIEHTPe KOJIEHHOTO CYCTaBa. JTO MO3BOJIAET IO~

HOIIeHHO MCIIOJIB30BaTh BCIO IIyOMHY KOJIEHHOTO CyCTaBa.

KOJIEHHAAd Yall€e49YKa

Ha pucynke KosneHnHsI cycTaB 06afjaeT TOMIIMHOM B HallpaBJIeHUX ClIepeiy Ha3al.
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O6pas

Hab6mionatiTe, Kak JeCTBHUe CMATYaeTCs Cllepeay KOJIEHHOTO CyCTaBa (B KOJIeHHOI Jameuke). B aTo
’Ke camMoe BpeMs OCO3HaBalTe, KaK [eHCTBHeE TedeT CBEPXY U3 CeIaJIULIHBIX KOCTeH depes3 3aLHIOI0
JacTh KOJIEHHOTO CyCTaBa B 3eMsi0. IlouyBCTByiiTe, YTO OCh, IPOXOAS Uepe3 CepefuHy CyCTaBa,
yKpeIuIseT KOJIeHO U3HYTPH, U YTO JefiCTBHUe PacIPOCTPAHIETCA BBEPX II0 OTOH OCH U3 CepeSUuHbI KO-

JIEHHOTO CyCTaBa B CepeUHY BePTIY>KHON BIIaIMHEI.

Ha pucynke Ocp npoxomut riryOboKo B IeHTpe KOJEeHHOTO CyCTaBa.
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Oco3HaHnne MUPUHBI KOJEHHOTO CYCTaBa

KosreHO He TOIBKO ITyOOKMIA, HO M OTHOCUTEIBHO IIMPOKUI CyCTaB. Y KpeIUIdd AeiCTBHe B KOJEeH-
HOM CyCTaBe, II0JIe3HO OCO3HAaBaTh, YTO OeipeHHasA KOCTh UMeeT JiBe CyCTaBHBIX IIOBEPXHOCTH C 6OJIb-

me6ep110Boii KOcThi0. I103BOJIAA BeCy TeYs paBHOMEPHO Yepe3 00a STUX CyCTaBa, BbI 0OecreqrBaeTe

YCTOMYMBOCTE OCH IIOCEPEIUHE.

Ha pucynke Bup npasoro xoneHa c3amu.
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O6pas

Hab6mopatite, Kak OefipeHHAs KOCTb, YTOIas B 00IbIIeOepIOBOI KOCTH, pacIipeZiesideT IIOTOK Beca
PaBHOMEpHO KaK B MeJHaJIbHBIA TaK U B JIATePaIbHBIM MbIIenKu nociegueii. OcosHaiiTe, 4TO OCH
IIPOXOJUT IIOCepeuHe MEXAY BYMs 3TUMHU cycTaBaMu. [Ipocienure, mojmep xusaolee feicTBHeE

BBEPX IT0 3TOM OCH U3 C€PeUHBI KOJIEHHOTO CyCTaBa B CepeJUHY BEPTIY>KHOU BIIaJVHBI.
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JlesicTBre 3annpareies IOMOraeT yKpenHTh OCh HOTH

BHyTpeHHAA U BHENIHAA 3alIMpaTe/IbHbIE MBIIIIIBI - 5TO IIapa MBIIIIL, COeJUHAIOMAsA OOIBIION BepTel
C IepefHell U 3aJHell MOBEPXHOCTAMHU cefanuinHoi koctu. Mx melicTBue momoraeT BpallaTh HOTY
HapyXy, IPUBOAA OOJIBIION BepTesl BHU3 U BHYTPS K CeJATUITHON KOCcTH. Kpome sToro coBMecTHOe
IeiCTBUe ATONWYHBIX, TOACHUYHON M 3alIMpaTe/IbHBIX MBIIIL YKOpeHsAeT OepeHHYIO0 KOCTh B BepT-
Jy>XHOU BaguHe. VX meiicTBUA (COOTBETCTBEHHO: pacIpOCTpaHeHHe 110 BHENIHEH IIOBEPXHOCTH 3a] -
Hel YaCcTH Tasa, IPHUBeJEeHNe MaJlorO BepTeja BBePX U K LEHTPY K IIO3BOHOYHHMKY M YBIeYeHHUE
60JIBIIOTO BepTejia BHYTPh U BHU3 K CeJAJUIIHON KOCTH) 00eCIIeYnBaIOT yCTOHYNBOE IO Aep KaHue

BecCa BAOJIb OCH HOT'H.

Ha PDHUCYHKE BI/I,I[ Ta3d CIliepeiu, HOKHBBIBHIOIU;I’Iﬁ BHEITHNE 3alIMPATEJIbHbIE MBIIIIIBI.

Ha PUCYHKE BI/I,I[ Ta3d C3a1H1; IIOKA3dHbl BHYTPEHHUE 3dIINPATE/IbHbIE MBINIIIBI.
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O6pas

Oco3HaiiTe, Kak JeficTBUE BIOJIb U3TNOOB II03BOHOYHUKA YAJIWHAETCS BHI3 Yepe3 KpecTell, B 3aJHIO0
yacTb Tasza. HaGmromaiiTe, Kak el CTBUE ATOAMYIHBIX MBIIIII, PACIIPOCTPAHAIONIeeCs CHAPYKU OKPYK-
HOCTH Ta3a, COYETAETCA C IPUBOAALIMM MaJIblil BepTe BBePX K IIO3BOHOYHUKY JeMCTBUEM IOACHUY-
HOM MBIIIIBI ¥ BIEKYIIMM OOJBLION BepTel BHU3 M BHYTPHh K CEJANUIIHON KOCTH AeHCTBHEM
3anupaTeabHBIX MBI, (OcosHaiiTe, YTO OTU TPU AEHCTBUA YKPEIUIAIOT OepeHHYIO KOCTh B BEpT-
JIy>KHOM BIIafIHeE, B TO BPeMsA KaK OChb HOTU COCPe0TaYMBaET CBOE BOCXOAAlee JeiCTBHUE B CepeiuHe

nocnenHeit. IIpociaenure 3TO BocxozsAlee NelicTBUe BAOIb OCHU TYyJIOBHINA [0 LIeHTPA Yepela.
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Paccmorpenne nuHMUY HeHCTBHI HOT B COBOKYIHOCTH

Ecm cMOTpeTs Ha HOTH B IIeJIOM, TO BEIPHCOBBIBAETCS CIeLyIOIUH o0muii pucyHoK. Ock BBICTpau-
BaeTcA dYepe3 IeHTPHI TOJIEHOCTOITHOTO, KOJIEHHOTO U Ta300eIpeHHOTO CycTaBoB. /[lelicTBue yaiu-
HsAeTCA BHU3 32 OCBIO U paBHOMEPHO TeueT CHapy>KU ocH. B To e BpeMmsa moaep:kuBalolee feiicTBue
HaITpaBJIgeTCA BBEPX IIO BCeil [JIMHe OCH B BePTIy>KHbIe BIaAuHbl. (CodeTaHMe dTUX HeHCTBUIH POX-
ZlaeT CIIMpaJh, Pa3BUBAIOIIYIOCS BHU3 BOKPYT OCH HOTH M BOKPYT Ta300epeHHOr0, KOJIEHHOTO U TO-

JICHOCTOITHOTO CyCTaBOB, M BEPTHUKAJIbHO HAIIPaBJIe€HHEIN IIOTOK B CepeyHe 3TOU CIIMPaJIH.
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O6pas

Hab6nromaiiTe, Kak meiicTBHEe 0OCBOOOXKJaeTCsa OT KpecTiia K 6onburuM BeprenaMm. Oco3HaiiTe, 4TO meii-
CTBHE AadJIbIIe PaBBI/IBaETC}I 10 CHI/IPEIJII/I, KOTOpa}I Y,ZLJII/IH}IQTC}I BHU3 BOKPYI‘ OCH B KOJIEHHOM H roJjie-
HOCTOIIHOM cycTaBax. HaGmiomaiiTe moamep kuBaloliee AefiCTBHe OCell, HAYIINX BBePX ITOCepeIuHe

CHI/IPaJIEfI B BEPTIYXKHbIE€ BIIdTUHBI.



I'JTABA 6 YPABHOBEIHNIMBAHUE CTOII
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Cromsr HEeCyT BEeC TeJia Ha CBOHX CBOJZAaX

Croma mpHUMaeT BePTUKAIBHYIO BECOBYIO HarPy3Ky depe3 CHCTeMY CJIOKHO B3aUMOCBA3aHHBIX CBO-
moB. Kaxkzas cToma coCTOMT M3 IBAAIATH IIECTH KOCTeH, KOTOpBIe 06pa3yloT MHOTOYMCIeHHEIE CY-
cTaBsl, (pOpMUpYIOIIMe 3TH CBOABL. biarosapa TakoMy KOJIHYeCTBY B3aUMO/EHCTBYIOIUX CyCTaBOB
TeiicTBHe CTOMIBI 0071a/jaeT THOKOCTBIO PeCCOPEI. DTO IO3BOJIAET CMATYATH BECOBYIO HAarpy3Ky, IpH-

XOJALTYIOCSA Ha CBOJ, CTOIIBL.

ITepenoc Beca 13 rojieHH Ha CTOITy IIPOMCXOJUT B FOJIEHOCTOITHOM CycTaBe. B HeM Bec mepexoauT u3s
601p1Ie0EpIIOBOI B TAPAaHHYIO U IIATOYHYIO KOCTH. OTH JBe KOCTU PaCI0JaraloTCs BBEPXY CaMbIX
KPYIIHBIX CBOJIOB CTONBI. Bec pacmpezenseTcs ¢ BEPUIMH CBOJOB IIO AyraM B 3emiio. Heobxomumoe
I IOJePKKHU CBOJOB BOCXOZAllee AeliCTBHe HAllpaBdeTcsa K BepIIMHAM CBOJIOB, HAXOAANIMMCS Ha

OJIHO¥ JINHUY C OChIO 00JIbIIe6epIi0BOil KOCTH.

TapaHHAA KOCTb

IIATOYHAA
KOCTb

Ha PHCYHKE HPO,ZLOJIBHBIG CBOABI CTOIIBI.
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CBoj HH)XHeH CTONBI H CBOJ BepXHEH CTOIBI

Croma o6y1azaeT gByMs IIPOJOJBHBIMY CBOZAMHU, KOTOPBIe 00eCIIeYBaloT OCHOBHYIO OIIOPY /JIA Beca,
npuxozamero ceepxy. CBog BepxHei cTOIbI (GOPMHUPYETCS MATOYHOM, TAPAaHHOH, JaAbeBUTHON U
KJIMHOBUAHBIMU KOCTAMU U BHyTPEHHHMU TpeMs MaabllaMU. OTOT CBOJ, pacIIojlaraeTcs Ha "BepXHeM
3Taxke" CTOIIBI M JIEXKHUT Ha CBOJle HIDKHEH CTOIIBI, KOTOPHIH pacIiojaraeTcsa Ha 'HinKHeM dtaxke". CBoz
HIDKHEH CTOIBI (OPMUPYeTCA MATOYHON M KyOOBUIHOM KOCTAMH U BHEIIHUMU ABYMS ITaJbIIAMH.
OcHOBHOM TOTOK Beca BXOAUT U3 60JIbIIe6epIoBOi KOCTH B TAPAHHYIO U ITePeSHIOI YacTh IATOYHON
KOCTH, I'ie OH YXOAHT B 3eMJIIO Yepe3 CBOJ, HYDKHEH CTOIBI. ITOGBI BCTPETUTH STOT IIOTOK Beca, Jei-
CTBHE OIIOPHI CBOJIA HIDKHEH CTOIIBI JOJDKHO OBITH IIPUBEeHO BBEPX K ITepeHell YaCTH IATKY, KOTO-
pasd pacioJlaraeTcs IpsAMO Ha OCH TOJeHU. ITO BOCXOZAIee NeiicTBHe oOecleuyrBaeT Pemalolyio
O IeP>KKY IepelHeH YacTH NATKH (BepIIMHe CBOA), 61arofapsa 4eMy OHa MOXeT IPHHUMATh IIOTOK

Beca CBepXy.

CBoj, HMXKHEH CTOITBI, pacIloIarasich I0J, CBOOM BepXHei CTOIBI, IOMOTaeT IO Jep>KUBATh II0CIe -
Huii. CBOZ BepxHel CTOIIBI IOMOTAeT YKPEIIUTh BeC Ha BhILIeJIeKallleM YPOBHe, aBas OIIOPY TapaH-

HOM KOCTHU IIpAMO Ha IIPOAOI’KEHNN OCH I'OJIEHH.

BepTuxanbHOe meiicTBre peaKIMM OIOPEI 00eMX CBOJOB HAIIPaBJIAeTCA M3 IIeHTPa TapaHHOHW KOCTU
II0 OCH HOTH B BePTIYXXHYIO BIaZUHy. TaM, B Ta300eJpeHHBIX CyCTaBax, AeHCTBUA CBOJOB CTOII CO-

BMeCTHO pabOTalOT Ha yZep>KaHue Beca.
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Ha PHCYHKE CBO,ZL BerHefI CTOIIBI IIOKOMUTCA Ha CBO/JE HIDKHEN CTOIIHI.
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O6pas

Oco3HaiiTe, KaK OCh HOTY HAIIPaBJIS€TCS B BEPUIMHbI CBOJOB CTOIIBI (HaZ TAPAHHOM U ISITOYHOM KO-
crsamu). Habmiozaiite, Kak feiicTBIeE Beca JIbeTCS Ha CBOJL HYDKHEH CTOIbI 1 Yepe3 Hero HalpaBIseTcsa
B3emto. IlouyBcTByiiTe, Kak AeiicTBHe peaKIMy ONIOPHI TedeT II0 CBOAY BBEePX, YKpeIlIdd U oz aep-

JKUBadg IEpEeSHIOI0 9aCTh IIATKHY IIPpAMO IIOJ IIepecedeHreM OCH HOTH U CBOJZAa CTOIIBI.

OcosHatiTe, 9TO CBOJ, BepXHell CTOIIBI TOKOUTCA Ha CBOZe HIDKHell ctonsl. [lodyBcTByliTe, Kak meii-
CTBYE PeaKIIMy OIOPHI TeYET II0 BEPXHEMY CBOAY U IIOAEP>KMBAET TAPAaHHYIO KOCTh IIPAMO Ha Iepe-
CceYeHUHU OCH HOTH U BEpXHero cBoja cromsl. HabimiozaiiTe, Kak mojmepKuBaloliee geiicTBre 060ux

CBOJIOB M3 IIEHTPA TAPaHHOM KOCTH HAIIPaBJAeTCA BBePX II0 OCH HOT'H B II@HTP BePTIy>KHOH BIIaIMHEI.
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HPO,ZIOJIBH&E OCh CTOIBI W JHATOHAJIHPHAA OCh MATOYHOH KOCTH

ITpogonpHasg OCh CTOIBI IPOXOJUT Yepe3 BTOPOH Iajel, CTOMBI U LeHTP TOJeHOCTOIIHOIO CyCTaBa.
OTa OCh ABJIAET COOOM CHIJIOBYIO JIMHUIO AJII OCHOBHOTO IBVKEHUS CTOIIBI BBEPX-BHU3. 3aJHAI Y9aCTh
IATKY, KOTOPasg COIPUKACAETCA C 3eMJIell He JIeKUT Ha IPOJO/DKEeHUH dTOH JIMHUN. JTO 3HAYUT, YTO

OHAa HaXOJAUTCA He 3a TOJIEHOCTOIIHBIM CyCTaBOM, @ HECKOJIBKO B CTOPOHY OT HETO.

Cnepesu MATKY eCTh BBICTYII, KOTOPBIM Ha3bIBaeTCA OIOPA TAPAaHHOM KOCTH, OH BBICTYTIAEeT 3a IIeHTP
TOJIEHOCTOIIHOTO CyCTaBa. JTOT BBICTYI 0Opa3yeT ITMPOKYIO ITaTGOpMy Ha IepefiHel CTOpOHe M-
TOYHOM KOCTH U JJaeT OIIOpPY JIOJbDKKe, IPUHMMAasA BeCOBYIO Harpy3Ky cBepxy. JInnHus, coeguHAIomasn
LIEHTPHI IEpeIHEeN U 3afHel YacTel IMATKH, He MapajjiebHa IIPOJ0JIbHOM JUHUMU CTOIIBI, 8 pacIoia-
raeTcs cjerka I1oJ yrjioMm K Heit. CiezoBaTesIbHO, JelicTBHe IPOUCXOAUT B0 UMEHHO 3TOM TNHUU
Kak B CIy4ae Iepeladyl Beca B 3eMJIIO, TaK U B CJIyYae HAIIPaBJIeHUA BOCXO Al TIOA e PKKHU (CHIIBI

PeakI iy ONOPHI) K BepIIMHE CBOZA CTOIIBI.

oIopa TapaHHOU
KOCTH

OCh IISITOYHON KOCTHU
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O6pas

OcosHatliTe, 4TO OCH TOJIeHeH IPOXOAT Yepe3 BepIINHbI CBOZOB cTot. HabGiozatite meiicTBue, HUC-
XoZdAllee K 33/lHUM YacTaM IITOK Ha BHEITHUX CTOPOHax cToll. [louyBcTByliTe, Kak Moz aepKuBaloliee
ZelicTBHe HaIlpaBJIAeTCSA BBepPX B IepeHMX YaCTAX IIATOK U BCTpeYaeT BeCOBYIO HaTPYy3Ky B IeHTPax
TOJIEHOCTOIHBIX cycTaBoB. (co3HaliTe, 4TO 00a 5TH AeHCTBHUA PabOTAIOT BAOIb AUATOHATBHOMN OCH

IIATOYHOM KOCTH.

OcosHaiiTe TPOAOIBHYIO OCh CTOIBI, KOTOPas IPOXOAUT Yepe3 BTOPOM Iajiell CTOIBI U IIeHTP ToJie-
HOCTOITHOTO cycraBa. HaOiromaiiTe, Kak 3Ta OCh IOMOTAeT YKPEILJIATh CTOIY B ee NefiCTBUAX Ha IO -

HUMaHHe-OIIyCKaHUe.



106

CBox BepxHe¥H CTONBI NOAZEPXHUBAET CTONY IO AHATOHAJIH

JraroHanpHas OCh IMATKU MOXeT OBITH PacIIPOCTpaHEHA Ha BeCh CBOJ, BepXHeil cTombl. OTa Goiee
IJIVHHAA JUaroHaJIbHasA OCh T OT BHyTPeHHUX IaJIblleB IepeiHeil YaCTU CTOIIbI, IIPOXOAUT depe3
IeHTP TOJIEHOCTOITHOTO CyCTaBa U IIPOJioJDKaeTcA B MATKY. HampapieHHOe BBepx IO ep>KuBaloliee
ZeliCTBHe CBOJA BEPXHEH CTOIBI paboTaeT B HAIIPaBJI€HUHN DTOM JUAaTrOHAIH, TOALEP>KUBAsI BeC B ro-

JIEHOCTOITHOM CYyCTaBe, ¥ IIPUJaeT YCTOMYUBOCTD OIIOpe TApaHHOU KOCTU B IepeJHel JacTH IIATKH.
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O6pas

Oco3HaiiTe, 9TO OCh TOJIEHH IIOKOUTCA HA BepPIIMHAX CBOZJOB cTombl. HabromatiTe, Kak meiicTBre Ha
HIDKHEM yPOBHE PacIIpOCTPaHAETCS Yepe3 CBOJ, HIKHeH cromsl B 3emrio. Oco3HaiiTe, Kak geiicTBHe
HallpaBjAeTcd BBepX OT BHYTPeHHUX IIalblleB II0 JUaTrOHAIbHOMN JIMHUHU K 3aHel yacTu naTtku. Ilo-
YyBCTBYHTe, UTO 3TO AelicTBHe JaeT ONOpYy HOTe, KOTOpas COCpeloTOUYeHa Ha TOJIeHOCTOIIHOM CyCTaBe
¥ orope TapaHHOI Koctu. OIHOBpeMEeHHO C 3THM OCO3HABalTe, YTO IIPOJIbHASL OCh CTOIIBI yKpeIUIIeT

CTOILY B IapajijieJIbHOM IIO3UIIUH.
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Kocru nansneB yxoxar ray60x0 BHYTPS CTOII K HX CEPELHHE

Koctu mansues cronsl (paraHru U IIOCHEBble KOCTH) HAMHOTO AJWHHEe, YeM OHM KaXXYTCs, eClIU
CYZUTH IO BHeIHe# popme cromsl. OHM IIPOLOIKAIOTCA JaIeKO Ha3az BIUIOTH 0 CepeMHBI CTOIIEI.
BaxxHo He ymep:xuBaTh AeiicTBeM KOCTH ILJIOTHO APYT K APYTY, a HO3BOJIATH €My pPacIpOCTPaHATCA B

CTOPOHBI 1 CO37,aBaTh O yIlIeHME IIPOCTPAHCTBA B HEPE,II;HEfI YaCTH CTOIIBI.

dbananru

IIJIIOCHA

IpeZIITIOCHA
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O6pas

OcosHaiiTe, YTO IaIBIBI YXOZAT AaneKo BruryOb crombl. HabmromaiiTe, Kak IPOCTPAHCTBO MEXKIY IaIb-
maMu packpsiBaeTcsa. I[louyBcTByiiTe, Kak JelicTBHe pacIpOCTPaHAETCS IO IIPOJLOJIBHBIM CBOJAM

CTOIIBI, HE COKpalllad IIPOCTPAHCTBO MEXAY ITa/IbIaMH.
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HonepeqHLIe CBOJIbI YCHIHBAIOT OIODY CTOIIBI

Croma o61aaeT HECKOJIBKUMHY ITOIIEPEYHBIMU CBOZAMHU, KOTOPBIE BMECTe C IIPOOJIBHBIMU CBOJAMU
IPUIAIOT CPeJHeH YacTH CTOIBI KyI0JI000pa3HyIo GopMy. OTH CBOABI 00pa3yIOTCA B 3aJHUX JaCTAX
IJIIOCHEBBIX U B IePeIHUX YaCTIX IPeAIIocHeBbIX KocTel. (Dopma momepedyHbIX CBOJOB He Tak
IIOJIHA, KaK (popMa ITPO/IOIBHBIX CBOZIOB, HO UX eiiCTBHIe JOIOJIHUTEIBHO YKpeIliieT IPUHUMAIONTYI0

BeC IEHTPAJIbHYIO 9aCTh CTOIIBI.
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O6pas

Oco3HatiTe, KaK CBO/bI B3AMMOBCTPAaUBAsACh 00Pa3yIOT KYII0JI000pa3HOe BO3BHIIIEHNE B IIEHTPE CTOIIBL.
[TouyBcTBYy#iTe, YTO OCh HOTH IIOKOUTCSA Ha BEpUIMHe 9TOTrO XoaMa. Hab6miofaiiTe, Kak meiicTBue CBO-

OB HAITpaBJIA€TCA BBEPX K BEPIINHE X0JIMa, 11 BE€C HOTH IIPMHUMAETCA B €0 IEeHTpe.

Ha PHCYHKE Ocs IIOAAEPKUBAETCA Hd BEPIIMHE XOJIMd CTOIIBI.




I'JTABA 7 YPABHOBENIVBAHUWE I'PYJHOM KJIETKU
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I'pynnas xneTka mozmepxuBaeTcd MO3BOHOIHBIM CTOI60M

I'pyzHas KIeTKa COCTOUT U3 ABeHaAIaTH Iap pebep, KOTopble 06pa3yIoT OKPY>KHOCTH BOKPYT OCH II0-
3BOHOYHUKA U CBA3BIBAIOT IIEPEJHIO0 U 33JHIO0 TI0JIOBUHEI TyIoBuIIa. C3au, OHU 0Opas3yIoT CyCTaBbI

C TPYZHBIMU ITO3BOHKAMU, a CIIepe/id, BepXHUe pebpa COeAUHAIOTCA C TPYAHHOM.

YPpaBHOBEIIEHHOCTh TPYLHON KJIETKU 3aBHCUT OT CTEIIEHU OIIOPHI Ha II03BOHOYHEIH cT016. Pebpa
YCTPOEeHBI KaK I'PYIIIbI PEIYaros, MOAAepPKUBaeMble CyCTaBaMU C IPYAHBIM OTZeJIOM ITI03BOHOYHHUKA
C3a/I1 ¥ MBIIIIIAMY, IOBEIINBAIOIIMMHY UX K YepeIly U IIeHHBIM ITI03BOHKaM, criepenu. Korza usru6sr
IIO3BOHOYHHUKA y/IIMHEHBI U YKPEIUIEHBI BJOJIb OCH TYJIOBHIIA, IO3BOHOYHUK Pa3BUBAET CUILY JaBJe-
HUS, OCTATOYHYIO AJIS TOTO, YTOOBI YPAaBHOBELINBATH BECOBYIO HATPY3KY BUCALIEH Cliepeiu IpyAHOM

KJIETKH.

Ha pucynke /[lyru rpygHOI KJIeTKHM Ha OCH; psIdaru pebep.
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Pebpa rue3garca ray60ko B pe6epHO-IO3BOHOYHEBIX CYCTaBaX

IT03BOHOYHUK ITpeOCTaBIIAET OIOPY AJIA PHIYaroB pebep. OTa OIIOpa peanxusyercs B CycTaBax pebep
c mo3BoHKamMu. Kaxzmoe peGpo o6pasyer 1o zBa cycTaBa C IIO3BOHKOM, U OTU CyCTaBbI PACIIOIATalOTCA
ropaszo riyoxe, ueM o0bI9HO Kaxkerca. OpuH cycTaB oOpasyeTcs ¢ IepemHeil IOBEPXHOCTBIO IIO-
IIePeYHOTO OTPOCTKA IIO3BOHKA, a BTOPOH C TeJIOM ITO3BOHKA. TaKoe TTy0OKOe PacIojIoXeHue STUX

CyCTaBOB IIOMOTAeT YKPeIUIATh U NOAAeP>KUBATh COeJUHEHUS C peOpaMu.

[eticTBre peGep B peGepHO-TIO3BOHOYHBIX CYCTaBaxX 00pasyeT MOTOK, HAIIPaBIeHHBIN U3 3aHel YacTu
pebep BIlepe/, B IPOCTPAHCTBO IIepes, IO3BOHOYHUKOM. JTO HallpaBJIeHHOe BIlepes AeiCTBIe IIOMO-
raeT yKpenuTs pebpa I1y0oKo B pe6epHO-TI03BOHOYHBIX CYCTaBax U JiejIaeT O AePXKKY Beca IpyAHOU

KJIeTKU 0e30IIaCHOM /I ITO3BOHOYHUKA.

Ha pucynke Pe6pa yriybaaiorcsa Bmepes B pebepHO-TI03BOHOYHEIE CyCTaBHI.
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ITomumo HaZle’XHOI'O0 YKOpE€HEHH A pe6ep B IIO3BOHOYHBIX CYyCTdBdX, HAIIPABJIE€HHOE BIIEPE ,ILeﬁCTBHe
BHOCHT BKJIa/[ B IIOAAEPIKKY I'PYyAHOTO nsruba. OHO momoraer IIpuBEeCTH ,Z[efICTBHe TPyAHOTO OTAEeIa
IIO3BOHOYHMKA BIIE€pPEN, OJIMKe K OCH TYJIOBHIIA, 1 IIO3BOJIAET BBICBO60,Z[I/ITL HN3JINNTHEeEe MbIIIEeYHOe

,Z[efICTBHe, HaIlpaBJIEHHOE Ha IMOAAEPIXKKY IIO3BOHOYHHNKA C3daH.

Ha PUCYHKE HaHPaBJIEHHOE BIIEpEen, ,ZLefICTBPIe pe6ep IIOMOTaeT IIOAAEPKNUBATH I‘py,ZLHOﬁ oTaeJr

IIO3BOHOYHUKA OJIIKe K OCH.
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O6pas

Hab6mrozmaiite, kak feiicTBre pebep MATKO U ITyOOKO IIOTPYy>KaeT UX B peOepHO-TI03BOHOYHBIE CYCTABEL.
CremyfiTe 3a 3TUM IIOTOKOM BIlepef K OCH ITO3BOHOYHMKA U rpyauHe. (co3HaiiTe, KaK IOTOK Jeii-
CTBUA BOOJIb 38.,[[H€ﬁ IIOBEPXHOCTH I'PYAHOTO OTZEJIa IIO3BOHOYHHNKA YAJIMHAET €rO BHU3, II0 Me€pe TOTr'O

KaK IIOTOK AeHCTBHUA pebep MpubImKaeT MO3BOHOYHUK K OCH.
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I'pyapas xmerka BHCHT u TaeT mo 60KaM

Korpa romoBku pebep riry00KO YKOpeHEeHBI B IIO3BOHOYHBIX CyCTaBaX, B OOKOBBIX 9aCTAX IPYLHON
KJIETKH BBICBOOOXK/JaeTCs /IeHICTBUeE, 3aTpauyrBaeMoe Ha yZep>KaHue Beca. OTO ITO3BOJIAET [eiCTBUIO

pebep omazaTh o0 60KaM M CMATYATh IPYAHYIO KJIETKY BHYTPh, K OCH TYJIOBHIIA.

Ha pucvuke FPY,II;HEUI KJIETKd BUCUT U OIIaAd€T I10 GoKaM.
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O6pas

Hab6mionatite, Kak feficTBue pebep yriyoOssgeTca B peOepHO-IIO3BOHOYHBIE CYCTaBBI B 3afHEH 4acTu
tena. OmymaiiTe, Kak peOpa OmafaloT BHU3 U CMATYAIOTCSA BHYTPb II0 OOKaM Teaa. OTO B OOJbIIeH

CTeIIeHU ITPONCXOAUT Ha BBISOXE.
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Pebpa HanpaBagTCcA B IPYAHHO-pebepHbIEe CYCTaBEL

Cnepenu pebpa coeIMHAIOTCA C TPYyAMHOMN IOCPEACTBOM CBOUX XPAILIEBBIX IPOAOLKEHUH, UYTO IIPHU-
ZiaeT IPyAHOMN KJIeTKe JOIIOIHUTeIbHYI0 THOKOCTb. IlepBble ceMp mmap pebep HAIIPAMYIO COeTUHAIOTCS
C TPyAWHOM, BOChMad, AeBATAA U AecATas COeJUHAIOTCA C BRIIIeIeXallel ceJbMOU Mapoi, a OMHHA-

IIaTas ¥ JABeHAIaTas CBOOOLHO ITOABENIeHbI C3ay U He IPUKPEIIAIOTCA K TPYLUHE.

[leiicTBue pebep cnepenu, HAaIIpaB/AACh BBEPX U K IIEHTPY IO HAIIPaBJIE€HUIO K TPYJUHE, TIOMOTaeT
IO/ Iep>KMBAaHUIO Tlepe/lHell YacTu Tea. OTO JefiCTBHe ypaBHOBENIMBAeTCsA €331 HallpaBJIeHHBIM

BHU3 JdBJI€EHHUEM pe6ep Ha ITO3BOHOYHHK.

Ha pucynke Cnepeny, meficTBue pebep HalpaBIeHO BBEPX U B CEPeAUHY K IPYyZIHHE.
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O6pas

Hab6mionatiTe, Kak JeiCTBHe yAIWHAET U3TUOBI TO3BOHOYHMKA BHU3 K 3emste. OcosHaiiTe, uTo pebpa
KPeIIKO CaiATCA B peOepHO-II03BOHOYHEIe CycTaBsl. CiemyiiTe 3a UX JeHCTBUEM, UAYIIUM IO AHATO-
HaJIM CKBO3b TYJIOBUIIE K IepefHeH IMOBEPXHOCTH I'PyAHOI KiaeTku. HabmiozmaliTe, Kak melicTBUe
CIepesy HallpaBJIgeTCA BBepPX U K cepefnHe, B TpyAuHy. Jlyulre HabmonaTh 3TO AeiiCTBHE HA BHYT-
peHHell IOBepXHOCTH IpyAuHSBL. [louyBCcTByiiTe, Kak IpyiMHA MATKO IOJAHUMAeTCA 6Iarofaps SToMy
netictBuio. IIOCKOIBKY LIeJIMKOM 3TO eicTBHE BOOOPAsUTh CIIOXKHO, JTydlle IIPAaKTUKOBATh €T0 C KaX-

Zo# mapoii pebGep OTAETBHO.

Ha pucynke IloTtok gmeiicTBus pebep, IOKa3aHHBII CBEPXY.
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Ilepezraa 9acTs rpyAHOH KJIETKH IOABENIHBAETCA K MTO3BOHOYHHUKY

Cua HaTsKeHHA, KOTOpas IOMOTAaeT IO JeP>KUBATh IepeIHIOI0 YacTh TPYAHON KJIETKH, II0X0Xa Ha
CUJTY HaTsDKeHUA IO BeCcHOro MocTa. [103BOHOYHMK 0OpasyeT HeCyIIyIo OIIOpPY, K KOTOPOH KpemaTcs
psruaru pebep, a B MBIIIIAX, IOABEIINBAIOIINX peOpa K TO3BOHOYHUKY, eHCTBYeT CUJIa HAaTSKeHU.
Cua HaTsSXeHUd, IOJHUMAIONIA IepeHIO YacTh IPyAHOM KJIeTKH, JOJKHA OBITh YPaBHOBEIIeHa C
CHUJIOH JaBJIeHUA Ha OIOPY, KOTOpas TedyeT depe3 TO3BOHOYHUK BHU3 K 3eMite. Korza maru6s! mo3Bo-
HOYHUKA YAJWHAIOTCS U IPUOIIDKAIOTCA K OCH, U €T0 BeC SIKOPUTCA KPeCTIIOM B 3€MJIIO, TOT'/Ia II03BO-
HOYHUK 00ecIleYnBaeT KPeNKyIo OIOPY ZJIA CHJIBI HAaTSXXEHWS MBIIII, IO/ABENINBAIOIIIX TPYAHYIO

KJIETKY.

Cuiy HaTsSXeHUs CIiepefy JAOT MBIIIIBI, CBA3BIBAIOIYE IPYyAUHY U IIepBbIe [Be Iapsl pebep c meii-
HBIMHY IT03BOHKAaMU U YeperoM. OTa IPYyIINa MbIIIL BKIOYAeT TPYANHO-KIIOYUYHO-COCIIeBUHBIE U
JecTHUYHbIe MbImsl.  Korga TysroBuine c6ajaHCUPOBAaHO, pebpa U TPy IUHA YBIEKAIOTCSA TATOM STUX
MBIIII BBEPX CIEPEH, U B TO JKe BpeMs YIJIyOJISIOT CBOe JeHiCTBUE B IIO3BOHOYHUK B 33aHeH 4acTu
ITPYOHOH KJIeTKU. OTO IIOMOTaeT YPaBHOBECUTDb CHUJIBI JaBJIeHUA U HATOKeHUS 3aJHel U nmepemHen

YJacTell TPyAHOM KJIETKU COOTBETCTBEHHO.

TPYAHHO-KIIOUYHNYHO-COCI€BHHAA MBIIIITd JIECTHHNYHBI€ MBIIIIIbI

Ha PHCYHKE ITosBoHOYHUK C3aaHu ,D;efICTByeT SAKOpeM JJI MbIIIIE€IHOI'O ,ZLEI'/JICTBI/IH Hepe,uHeﬁ 9aCTHnu

I'PYAHOM KJIETKH.
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Hab6miomaiite, Kak meiicTBue pebGep riryOOKO yToIaeT B pe6GepHO-II03BOHOYHBIX CyCTaBaX, ¥ IIO3BOHOY-
HUK YIOJINHAECTCA U YTIKEJIAE€TCA BHNU3 K 3eMJIE. OH];YTI/ITQ, KaK PE6P8. 1 I'pyArHa BCILJIBIBAIOT BBEPX
K IIefiHOMY OT/iely IO3BOHOYHUKA U IeHTpY Yepena. llouyBcTByiiTe, 4TO 5TH /ABa JeHCTBUA ypaB-

HOBEIIUBAIOT APYT IpyTa.
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Iloxgma3s19Had KOCTh HIpOBa’KaeT CHJIY HATAXEHHA K IIeHTPDY Yepena

ITogwaspraras KOCTh — 5TO MaseHbKas U-o6pa3Has KOCTOUKA, moBelreHHas B ropye. OHa obecmevu-
BaeT CKeJIeTHYIO ONOpPY JJIA TPYIIIIBI MBI, KOTOPble IIOMOTAl0T NOAHUMATh TPYAUHY U I'PYLHYIO
KJIETKY K IIeHTpy 4epema. Korza rpyzHas KiIeTka XOpoIIo YKpeIIeHa B peGepHO-TI03BOHOYHBIX Cy-
CTaBax C33/iY, a IepeHAsL ee YacTh BIUBAETCA B “BOCXOAdAlIee” NefiCTBHe, Ha TOABA3BITHOM KOCTOUKE
BBICBOOOJKJaeTCA M3IHIIHEee HAIpsSKeHHe. OTa cBOOOZA ITO3BOJIAET el IIBITh BBEPX W BHYTPH K

LIEHTPY Yepelia U OCEBOM JIMHUM.

IIOABbA3BIYHAA KOCTH

Ha PHCYHKE HO,ZL'B}IBBI‘IHH}I KOCTB BeeT ,D;efICTBHe, OT KOTOPOT'O BCILIBIBAET I'PYAHAA KJIETKA,

BBEpX K LIEHTPY depela.
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O6pas

Oco3HaiiTe, 4TO 3aHAS YaCTh IPyAHOU KJIETKH IO e PXKUBAETCA B pe6epHO-TI03BOHOYHBIX CYCTaBaX,
a TpyAWHA U IepelHAA YacTh IPYAHOM KJIeTKH BCIUIBIBAIOT BBepX. HaOmiomaiiTe, Kak MOABA3BIYHASL

KOCTD ILIBIBET BBEPX ¥ BHYTPD BAOJIb OCH, IIPUBOAA CUITY HATAXKEHUA K IIEHTPY Ye€peIia.
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JlbIxanve W neHCcTBHE IPYAHOH KIE€TKH

ITo3sBoHOYHHK AdadeT CKeJIETHYIO OIIOPY ABIXaHHIO. Ecan OIlOpa YKpeIlIeHa 110 OCH, TO IpyAHaA KJIEeTKa,

IIPOCTHUPAACH U3 CBOUX ITIO3BOHOYIHBIX CYyCTaBOB, CBOGO,ZLHO OTBE€YAE€T AbIXaTEJIbHOMY ,ZLEI?ICTBI/IIO.

Kak y>xe ykassIBaJIOCh B IIpepIAYLINX YPOKAX, JbIXaTeIbHOE JeHCTBUe POXAAeTCS B HIDKHEN 4acTu
no3BoHOuHMKA. OTTyza OHO pacmpocTpaHfeTcs Ha I'PYAHOM OTZes MO3BOHOYHHKA U I'PYIHYIO
KJIeTKy. BaxHO He HAUMHATH ABIXaHUE B TPYLHOM KJIETKe, IBITAsICh BTATUBATH BO3LyX pebpamMu. DT
OTpaHUYMBaeT ero JeiiCcTBUe U IPUBOAUT K IIOBEPXHOCTHOMY U HEeIIOJIHOMY JbIXaHUI0. BMmecro aroro,
€CJIM TTO3BOJIATH IPYAHO KJIeTKe CBOOOHO CIel0BATh €€ BOCXOAAIEMY AeCTBUIO, U CIe0BAaTh BHU3
IO OTBeCy HUTH ABIXaTeJIbHOIO AeliCTBUA, POKAAIOIerocs BHU3Y II03BOHOYHUKA, TO HA OCH CIydaeTcs

rIy604aimnii BJOX M CaMbIil IIOJIHBIN BBIIOX.

O6pas

Baox

OcosHailiTe, KaK IpyZHas KJIeTKa BeTBUTCA U3 OIOPHI-IIO3BOHOYHMKA. Habmomaiite, Kak JgeiicTBue
BOXa IIPOHUKAET BIJIyOb 1O ocu B Ta3. IlouyBcTByliTe, Kak peGpa OTBEYAIOT STOMY AEHCTBUIO Oe3
BCSAKOTO COIIPOTUBJIEHUS, U ITPyAHad KIeTKa pacmupsaerca. HabmromaliTe, Kak epegHAS 4acTh TPY/-

HO¥ KJIETKH BOCIIapseT OTTaJIKUBAACH OT IIO3BOHOYHHUKA IO Mepe YIIyOJeHUs JbIXaHU.

Brgox

[TouyBcTBYyiiTe, KaK BBIJOX BEICBOOOXKAET AefiCcTBUe ITO G0KaM IrpyAHOit KiaeTku. Ilo mepe ero ocso-
6oxxeHu, HAOIIOZAlTe, KaK OHO ITO3BOJIAET peOpaM CBUCATH U CMATYATHCSI BHYTPH K OCU II03BOHOY-
Huka. IlouyBCTByiiTe, Kak BMeCTe CO CMArYeHuEeM OOKOB IPYJHOM KJIETKH pebpa riryOxe THe3AATCS
B peOepHO-IIO3BOHOYHBIX CYCTaBaxX C3aJM M BCIUIBIBAIOT BBEPX U BIEpes 3a IPyAuHOM cnepenu. K
KOHILY BBIJOXa OTMEThTe, HACKOJIBKO AeHCTBYE IPYLHOM KIETKU yIiIyOuIOCh Cllepe iy Ha3a U Cy3H-

JIOCh OT GOKa 1o GOKa.
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IlenTpsr oxpyxHOCTeH pebep pacmonaraloTca Haj eHTPOM OKDPYXHOCTH Ta3a

YpaBHOBelleHHasd BAOJb OCU I'PyJHAad KJIeTKa UMeeT OKpyIIyio popmy. Bcero mBeHazAaTe OKpyK-
HOCTeH, IO OIHOM Ha KaXA0M IrpyAHoM nosBoHKe. (HiwxHue peGpa 06pasyioT HelOTHBIE OKPYXKHO-
ctu.) OcosHaHMe 5TOH OKPYTJIOH (hOPMBI IIOMOTAeT Pa3BUTh YyBCTBO ITyOWHBI TYJIOBHIIA OT IPYAHHEI

A0 ITIO3BOHOYHHMKA.

TynoBue B 11€10M - 3TO OKPYTJIOe TeJIO YpaBHOBELIEHHOE OTHOCUTEIBHO cBoel ocu. Yeper, pebpa
U Ta3 00pasyioT HECKOJIBKO KOHIIEHTPUYECKUX OKPYXKHOCTeM, 00be ITMHEHHBIX OChIO, IPOXOAIe

gepe3 uX NEeHTPBHI.

Korga oxpy»xHocTu pebep BhICTpauBaIOTCA HaJ, OKPY>XHOCTBIO Ta3a, yCTaHaBIMBaeTca Ooyee yeTKas
CBA3B MEXZY TOOKOBBIM COWIeHeHHeM U IpyauHoi. CoriacoBaHHOCTS AelcTBHil pebep, HaIIpaBIeH-
HBIX B TPYAUHY, U JefiCTBU JTOOKOBBIX KOCTeH, HallpaBeHHBIX B TIOOKOBOe COYIeHeHUe, Pa3BUBaeT

OILIyIlIeHVe eANHCTBA U IIyOHHBI TyJIOBHUIIA.
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O6pas

IIpencraBeTe yeper, pebpa U Ta3 Kak II0C/IeJ0BaTeIbHOCTh KOHIIEHTPUUECKUX OKPYXKHOCTei OanaH-
cupyromux Ha ocu. (OcosHaiiTe, YTO OCeBas JIUHUA IIPOXOAUT depe3 LEeHTP KaXAOU OKPY>KHOCTH.

Jlydmre BooOpaxxats cebe 3Ty KapTHUHY, KaK OyZTO CMOTPHIIG B TyJIOBUIIE CBEPXY.

OcosnaiiTe, KaK JBeHaIIaTh OKPYXXHOCTeli pebep 6amaHCHpPYyIOT Ha ocu Tyaosuma. OurymaiiTe, Kak
IIPOCTPAHCTBO MEXAY I‘py,l[HHOfI 1 IMIO3BOHOYHUKOM PACHINPAETCA U I‘)IY6I/IHa pr,Z[HOI))I KJIETKH yBe-

JINYVBAETCA B HAIIpABJIEHNH C3aH BIIEPE/I.

OcosnaiiTe, KaKk OKPY>XHOCTH pebep BHICTPaMBAIOTCA HaJ, OKPY>KHOCTBIO Ta3a, a 0COO@HHO TpyAMHa
HaJl JIOOKOBBIM cowieHeHneM. HabmiozmaiiTe, Kak feficTBre pebep HalpaBaAeTCA B CyCTaBbI TPYAMHEI,
U flelicTBUe TOOKOBBIX KOCTel, HallpaBideTcsa B TOOKOBoe couneHeHue. I[lodyBcTByiiTe, Kak 06a aTH

TeiCTBUA yCTPeMJIAIOT BBEPX JIMHIO, CBA3BIBAIONIYIO JIOOOK U TPYJUHY.
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IIpamas mprmiia >k MBOTa CBA3bIBAET JOOGKOBOE COYIeHEHHE H TPYAHHY

[TpsimMas MBIIIIA )KUBOTA - 5TO KPYIIHAsA MBIIIIA CIIEPeH TYIOBUINA, COeJUHAIONMAs TOOKOBOE COdIe-
HeHUe U rpyAuHy. Ee meiicTBue momoraeT cOracoBHIBATh JeficTBHe 0OeHX 9TUA KOCTell 1 TOMOoTaeT
IO/ IeP>KUBATh ITIepeHIO0 CTEHKY TyJIOBUIA. YTOOBI OCBOOOAUTH BOCXOAAIIEe OT JIOOKOBOTO COUJIe-
HeHH ABIDKeHUe TPYAWHBI, IpsAMasd MBIIIA JOJDKHA 00/IaZjaTh JINHHBIM U Y3KUM JeHCTBHEM. OJTO
AJOCTHUTAeTCA CO6I/IP8.HI/IEM ,HEfICTBHﬂ BOOJIb IIATH HOHEPE‘IHBIX CYXO}KI/IJIBHBIX HepeMBI‘-IEK K 6e.1101>i
JIMHUU XKWBOTA, PACIOIOKeHHOU nmocepeauHe. OcyliecTBIad AJIUMHHOE AeICTBHe, IPIMas MBIIIIA

IIPOBOJMT ITOTOK JeMCTBUSA U3 JIOOKOBOTO COWIeHEeHUs BBepPX Yepe3 IPYAUHY K IIeHTPY depera.

Oejag TUHUA

Ha pucynke IIpsamasg mprmna >Kxusora.
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OmyTHTe, KaK OKPY>XHOCTU pebep U TPyAWHA BBICTPAUBAIOTCA HAJZ, OKPY>KHOCTBIO Ta3a M TOOKOBBIM
couneHenueM. HabmromaiiTe, Kak feCTBHe IPAMOM MBILIIIBI >KHBOTA COOMPaeTCs K OeI0M JTMHUHY II0
KaXIOH U3 IIATHU ee ITepeMbIYeK. JTO JIydlle MPOuCXoguT Ha Beigoxe. [locie Toro, kak meiicTBue
coOupaeTcs BIOJIb IeHTPATbHOM JIMHUY, HaOII0jaliTe, KAaK OHO Te€4eT BBEPX 110 OeJI0i JIMHUY U3 JI00-
KOBOTO COWIeHeHUA B rpyauny. OcosHaiiTe, 4TO 5TO JeHCTBHE IPOJOJDKAETCS IO IPYSUHE BBEPX K
LeHTPy uYepella, TOZHUMAA BBepX IepeJHIO0 YacTh TPYAHOM KJIeTKHU. Y paBHOBeNIMBalTe 9TO Jeii-
CTBHE OCO3HAHUEM [eHCTBUSA II03BOHOYHMKA, KOTOpPOe C33aAH yAJWHAETCA BHU3 B Ta3. Bmecre aTn

IeiicTBUA 00pa3yIoT IIUKJI B TYJIOBUIIE, BBEPX CIIEPeHd U BHU3 C3aU.
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Ilonepeynas u mpAMAaA MBI XXUBOTA MOAAEPKHBAIOT 00aCTh XXHBOTA

ITomepeyHnas MBINIIIA XKMBOTA PACIIOaraeTcs II0 O0KaM TYJIOBUINA OT HYXKHETO Kpas IPYLHOM KIeTKH
mo taza. OHa pacmpocTpaHAeT MBINIEYHYIO CTeHKY IIPSMOM MBIINIITBI )KMBOTA CIIepefH Ha OOKOBBIE

IIOBEPXHOCTH XXHUBOTA. ,ZLBe OTU CUJIbHBIE€ MBIIIIBI BMECTEe II0AAEPIKUBAIOT 00J1aCTh )KMBOTA.

Korza meiicTBue nonepeyHO MBINIIIBI CIMIIKOM CHJIBHO YZE€PXKUBAETCA 110 O0KaM TYJIOBHUINA, IPIMast
MBIIIIIA )KMBOTA PACUIMPSIETCS, U TOOKOBO-TPYAUHHAA JIUHUA YKOpayuBaerca. Eciau yoIuHUTH TO-
PHU30HTAJIBHOE [AEMCTBHE IIOIEePEYHOM MBIIIIIEI, TO IIPAMasA MBIIIIA Cy3UTCA U YIAJIUHUT CBOE BEPTU-

KaJbHOe JefiCTBHe. OTO JACT MOABEM JTOOKOBO-TPYLUHHOM JINMHUU.

IIommepevHadsa MbIIIIA JKHBOTA

Ha PHCYHKE HonepeqHaa n IIpAMas MBIIIIBI JKUBOTA.
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Ha Brroxe, HabmomakTe, KaK JefiCTBHe ITOIePeYHOM MBIIIITEI XKIUBOTA yAJIUHAETCA ¢ OOKOB K LIEHTPY,
K IpsaMoii Mbrmne xxuBota. Oco3HaliTe, KaK dTO AeiCTBUE MIPOAOJIKAETCS BIOJIb IIATH ITOIIEPEeYHBIX
IlepeMbIYeK IIPSMOU MBIIIITBI XXUBOTA K Oestoil mnauu. HabGmiomaiiTe, Kak JelicTBHe BOCXOZUT 110 JI00-
KOBO-TPYAWHHOU JTUHHUU K IeHTpYy dYeperna. (OcosHaBaliTe 5TO B COIJIACHH C JeHCTBHEM, KOTOPOe,

YAJINHAA, T€YET II0 M3rubaM MO3BOHOYHMKA B 3aHIOIO 4aCTh Ta3a.



I'JTABA 8 YPABHOBENIMBAHUE IIJIEYEBOI'O ITOSCA
U PYK
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Ilo3BoHOYHaAA onropa Je>XHT B OCHOBE CBO6OLHOIrO ABHUXEHHA MJIE9€BOro II04Ca
H DYK

B BepTHKa/IbHOM ITOJIOXKE@HUU IIJIe4eBOI IOAC U PYKU He YYaCTBYIOT B IO/Iep>KaHUY Beca TyJIOBUIIA.
YTo6BI IO3BOIUTE UM CBOOOZHO ABUTATHCS, X PAaBHOBECHE CJIe[lyeT Pa3BUBaTh Yepe3 IO3BOHOYHUK U
och TynoBuma. Ilo3BOHOYHMK oOecneyuBaeT OIOPy I'PyAUHeE, a OHA B CBOIO OYepesb oA AepKUBaeT
naedeBoi mosAc. IlnxedeBoit mosc, MATKO ITOKOACH HA BepIIMHE IPYLUHBI, 00Ia1aeT IOABIKHOCTHIO

6JIaI‘O,II;aPH TOMY, 9TO IIOZABEIIECH.

Korga mog, nedeBsIM IOSCOM BBICTPOEHA OCeBas U IMIO3BOHOYHAA OIIOpPA, MHOTOYKCIeHHbBIe MbIIIey-
HbIe JINHUY, CBA3BIBAIOIINE €T0 ¥ PYKH C OIIOPHOM CTPYKTYPOIi, OCBOOOXKJAIOTCSA OT HEHYXHOTO yiep-
KUBAaHUA Beca. OTO JaeT BO3MOXXHOCTH CBOOOJHO M IIMPOKO IIPOCTHUPATH PYKU B Pa3TUUHBIX

HaIIpaBJIEHUAX U TTO3BOJIAET IIJIeYeBOMY ITOSICY CBOOOJHO MAPUTh HAJ TPYAHON KIETKOMH.

IIneueBoii mosc ob6pasyeTcsa KIOYUIAME CIepegy U JONAaTKaMU C3aJy U UMeeT OKpyTiayio hopmy.
Cnepenu OH IIOKOUTCA HAa TPYAUHO-KIIOYHMYHOM CYCTaBe, a C3aZ 1 MBIIIIIAMHY ITOBENIeH K II03BOHOY-
HUKY. [I03BOHOYHHK yKpeIlJIeHHEI! BJJOJIb OCH obecIedrnBaeT onopy pe6paM, IpyiuHe U, B CBOIO
odepens, IedeBoMy mosacy. OKpyXHOCTb ITepBBIX pebep, MOAIMpas TPyAUHY, IOAAEePKUBAET ee B
TOYKaX, HaJl, KOTOPBIMU IIOKOATCS KIIOYHUIBL. KpoMe TOTo cmiaa HaTsSKeHMUA MBIIII, TOABE NI BAIONUIVIX
ITPyIUHY K Uepelly U LIeffHOMY OTZesy II0O3BOHOYHMKA, IOAAep>KUBaeT IIJIeYeBOi I0AC B TPyAUHO-
KJIIOUMYHOM cycTaBe. Korza mreueBoif mosc yBepeHHO OIIMpaeTCs Ha TPYANHY, eTO BHENIHUe Kpasd
(axpoMHUaTBHO-KJIIOYUYIHBIE CYCTaBbI) MOTYT CBOOOHO BHCETh U OTKPHIBATHCS B CTOPOHBL OT ITO3BO-

HOYHHUKA U TPYAHOM KJIETKH.
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O6pas

IIpencraBbTe, 4YTO BBl CMOTPHTE Ha IIEYEBOH IOsC, pedpa U MO3BOHOYHUK cBepxy. Oco3HaiiTe, 4TO
IIeYeBOil mosAc 06pasyeT GOJIBIIYIO OKPYTIYIO GOPMY, OTKPHITYIO C3aH MeXAy JIOIaTKaMu. BHyTpu
3TOM OOJIBIIOHN OKPY>KHOCTH, OCO3HAHMTe OKPY>XKHOCTH ITIOMEHbIIIe, 00pa30BaHHYIO IIEPBBIMU peOpaMu.
[TouyBcTByiiTe, UTO Majas OKPYXXHOCTh IIOAJEP)KHBAeT OOJBIIYI0 OKPYXXHOCTh, OCO3HaBas 4YTO:
1) pebpa r1yOOKO YTOIIAIOT B COOTBETCTBYIONIME CyCTaBbl IIO3BOHOYHUKA, AeHCTBHE KOTOPOTO yAJIH-
HfET ero K 3eMJIe; 2) mepBble pebpa cliepesy MOAIUPAIOT IPYAUHY IIPAMO IO, TPy AUHO-KIIOUMYHBIMU

cycraBaM¥; 3) TPy/AMHA IUIBIBET BBEPX K IIEHTPY Yepelra.

ITocse Toro, Kak moAAep>kKa YCTAaHOBJIEHA B TPYAMHO-KIIOYNYHBIX CYCTaBax, HabIofalTe, KakK Jei-

CTBHE PACIIPOCTPAHAETCA B CTOPOHBI U TE€YET BHM3 M3 dKPOMHATIBPHO-KIIOYNIHBIX CyCTdBOB.

. KJO4YunIa
AaKpPOMMAJIBbHO-KJIIOUYUYHBIHI

cycTaB

I‘py,ﬂ;HHO-K}IIO‘-IH‘IHBIfI CyCTaB

Ha pucynke IlneueBoii mosc cBepxy.
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OcBo6osxeHHe NI1e9eBOro I0ACa cCIepefu IPYLHON KIeTKH

Korza B rpyzuHe ycTaHOBIEHA CKeJIeTHAsA OIIOpa JJIA IJIeYeBOTO 10Ca, JeHCTBIe MBIIII, COe JTUHAI0-
IIUX er0 C TPYAHON KJIEeTKOH MOXXeT OBITh OCBOOOXKIEHO OT HEeHYXXHOTO yaep>kuBaHusA Beca. Oco-
O0eHHO OCBOOOXZeHUe MAJIOH TPYLHON U IepeHel 3y09aToi MBINIIIBI II03BOJIAET IJIEYeBOMY HOACY
CBOOOTHO PaCKpBIBAaThCS OT IPYyAHOM KJIETKU B CTOPOHBI. Matas rpyiHas MBINIIA CBA3BIBAET TPEThE,
JeTBepTOe U IATOe pebpa C KIOBOBHUAHBIM OTPOCTKOM Jomatku. Ilepemmsas syGdaras MbIIIIA CBA-
3bIBaeT IepBEIe IeBATh pebep ¢ BHYTPEHHUM KpaeM JIONAaTKH. Eciau yAIuHATH NeliCTBUe BAOIb STUX
MBIIIII, TO JIOIIATKa OCBOOOZMTCS OT Ype3MepPHOTO BTATHBAHUA B IPYAHYIO KJIETKY. OTO OTKPOET IIPO-
CTPAHCTBO MEX/y JIONATKOH U TPYHOM KJIETKOH U ITO3BOJIUT JIONATKe 'TIApUTh" HaZ TPYAHOM KIeTKOH

C3a/H.

KJIIOBOBH,Z[HBIfI OTPOCTOK

Majiasg I'pyAHa4sSa MBINIIIA nmepegHAaa 3y6ana;1 MBIIIITA
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O6pas

OmyTHTe, YTO KJIIOYUIIBI IIOKOATCA B CyCTaBaX IPyAUHbI U Yepe3 Hee IOAeP>KUBAIOTCA AeHCTBHeM
ITO3BOHOYHUKA U pebep. HabGmiomaiiTe, Kak meficTBHe BBICBOOOXKIAETCSA B CTOPOHBI IO KIIOYUIAM K
aKpOMHAJIBHO-KJIIOUNYHBIM cycTaBaM. (Oco3HaiiTe, KaK AeHCTBHe MAJIBIX IPYAHBIX U IIepeJHUX 3y0-
JaTBIX MBIIII] pacTeKaeTCs BMeCTe C OCBOOOXKIeHHeM IIPOCTPAaHCTBA MeXy TPYAHON KIETKOH U JIO-
nmaTkamMu. llouyBCTBy#iTe, KaK JIOIATKX CBOOOHO IJIABAIOT HaJ peOpamu. Ha Brioxe HabmomatiTe,
KakK OOKOBbIe 9acTU pebep CMATYAIOTCA BHYTPH K OCH, CO37]aBasd elle OoJIbllee IIPOCTPAHCTBO MEXKIY

IJIEYEBBIM II0SICOM U IPYJHOM KIETKOM.
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JlomaTka niaBaeT Hajg rPYJAHOH KIETKOH C3aaH

IIneueBoii OAC KPeNMUTCA K MMO3BOHOYHUKY HECKOJBKHUMH I'pyIIaMu Mbimn. KpymnHeiimue u3 HUX,
TpaleleBUIHbIe, BEICTPAUBAIOT CBA3b OCTEH JIOIATOK C IIeHHBIM U IPYAHBIM OTZeIaMy II03BOHOYHHKA.
Ecnm Tpanenuu paboTaoT CIMIIKOM YCEPAHO, TO JIOMATKU IPUTATUBAIOTCSA K IIO3BOHOYHUKY. OTO
OTpaHMYMBaeT IOBIDKHOCTH IIJIEYeBOTO II0ACa C3aAH. Y JIMHeHUe U PaCKPhITHe NeICTBUA Tpaleluii

IIO3BOJIAET JIOTIATKAM 'HIApUTH' HaZ IPYIHOM KJIETKOI M CBUCATh U3 BEPXHETO OTAesIa TO3BOHOYHUKA.

OCTBb JIOIIATKH

Ha pucynke TpanmenueBusHas MbIIIIIA.
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O6pas

Oco3HaiiTe, 4TO IIeYEBO MOAC MOAAEpPKUBaeT TpyauHa. Habmomaiite pacKpsIBaiolee JeilCTBHe
BJI0JIb OCTE¥1 JIOTIAaTOK B CTOPOHBI KOHYMKOB aKpOMHOHOB. OZHOBpeMeHHO Ha0II0ZaiiTe OTKPHIBAIO-
Ilee NelCTBUE CIepeiy BAOB Kaounl. IlodyBcTByiiTe, Kak 00a 5TU [NeHCTBUSA PaCIPOCTPAHAIOTCA

BO BHE, BMECT€e C TEM KaK KOHYUKMN dKPOMHWOHOB OTAAIIIOTCA APYT OT ApyTa.

Ha PUCYHKE ,Z[efICTBHe oc3060>1<,11aeTc51 B CTOPOHBI IIO HAIIPABJIE€HHWIO K dKPOMHOHAM.
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O6pas

Ha6nromaiiTe, Kak IOIATKY CBUCAIOT BHU3 OT IIEHHBIX ITO3BOHKOB €331 U B TO YK€ BpPeMs IIOePKU-
BalOTCA IpyAuHOU cuepenu. Habmromatite, Kak BepXHUe YaCTH TPAlleleBUAHBIX MBIIIII, yATUHAIIOTC,
II03BOJIAA JIomaTKaM cBucath. OHOBpEeMEHHO OCO3HaBalTe, KaK 3aJHAA YaCTh Yepera BCILIBIBAET

BBEPX, 4 €TI0 LEHTP COCpea0TaYNBaAETCA Ha OCH.
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O6pas

Hab6miomaiite, Kak meiicTBHe TedeT BHU3 IO 3aJHeH YaCTU II03BOHOYHMKA K KpecTiy. OcosHaiiTe, YTO

HHW)XHHE 9aCTHU TPAIIeTHNEBUAHBIX MBI, YAJIWHIIOTCA KHU3Y 3TUM ,ILefICTBPIEM C3a4H ITIO3BOHOYHHMKA.

OmyTuTe, YTO IIEYEBOH MOAC OIMUPAETCS HA TPYAUHY CIepeny, a IyYKHU TpalelueBUIHON MBIIIIIBI
yaauHaorcs c3anu. HaGmrozpalite, Kak sonaTky, OyAydy MOABENIEHHBIMY Ha 33ajHel II0JIOBUHE TeIa,

CBOOOZHO HAPAT HaJ, TPYAHOM KIETKOM.

Ha PHCYHKE ,ZLefICTBI/Ie HWXHUX Tpanen;m?l YAIHNHAETCA KHU3Y.
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C_VCT&BH&E BHaJHHa NJE€YEBOro CyCTaBa pacnojaaraeércd nos aKpoMHAJIbHO-

KATIOYHIHBIM CYCTdBOM

JlomaTka o6pasyeT fBa OT/IeIbHBIX CyCTaBa: C KIIOUUIeH U C IIJIe4eBOM KOCThI0. AKPOMHATBHO-KIIIO-
YUYHBIM CyCTaB, HAXOAAIIWICA Ha BHEIIHEM KPalo JIONATOYHOM OCTH - BePXHUU M3 JBYX CyCTaBOB.
IInegeBoii cycraB, 0Opa3yeMsbIii IOIIATKOMN U IIJIe4eBOM KOCTBIO, PacIioyiaraeTcs mog nepssiM. CycTas-
HbIe BIIQJMHBI JIOIATKX UMeIOT GpopMy uallu, KaK M BepTIy>KHbIe BIIQJUHBI B Ta3y, HO OHU ropasfio
MeJIbue UX. JTO II03BOJIAET IIJIeYeBbIM KOCTAM COBEpIIATh NIMPOKWH Auana3oH asrxeHuil. JleiicTBue
BUCAILIE} BHU3 IIEY€BOI KOCTH COCPeIOTAYNBAETCS B IIeHPe CyCTaBHOM BIAAWHEI JIONATKH. AKpO-
MUOH, IPOCTUPAACH BOBHE HAJl CYCTABHOM BIIAQAMHOM JIOIATKY, 00pa3yeT "KphIUTy" I IJIeYeBOTO CY-
craBa. OO6pa3 IIeYeBOro CyCTaBa IO, BBICOKOH aKpOMUAIBHON "KpBIIIei" 1 PaCKpPBITHE IIPOCTPAHCTBA

MeX/y ABYMA 3TUMU CyCTaBaMH IIOMOTAIOT OCBOOOJUTD AeHCTBHe IIeYeBOH KOCTU B ee CyCTaBe.

aKpOMUATbHO-KIIOUMYHBIH
cycTas

IIJIe4eBOM CyCTaB

Ha pucynke Jlomarka cnepezu.
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O6pas

OmyTHTe, YTO IJIeYEBOH MOAC MOAIEPKUBAETCA IPYAUHON, U YTO [NeHCTBUE MApAIIUX JIOMATOK Pa3-
BOJAWT UX HaZ IPymZHOH kineTkoi. HabmiomaiiTe, KaK IIOTOK AeHMCTBHA B KIIOYUIAX U JIOMATOYHBIX
OCTAX OTKPBIBAET UX BOBHE, K aKPOMHUAIBHO-KIIOUYNYHOMY cycTaBy. Oco3HaiiTe, 9TO 3TOT CyCTaB 00-
pasyeT "KpBIIy" Haf IIeYeBBIM CycTaBoM. HabOmiomaiiTe, Kak IOA Hell feiiCTBHe TedeT BHU3 IIO
IIeYeBOM KOCTH U IIO3BOJIAET €l CBELIMBAThCSA, B TO XK€ BpeMsA I'0JI0BKAa KOCTU COCPel0Ta4MBaeTCa B
cycTaBHOH BmaguHe jonatku. OmymaiiTe, KaK IIPOCTPAHCTBO PACKPBIBAETCI MEXAY ABYMSA STUMHU

cycTaBaMu.

Ha pucyuke JlomaTka c3amu
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Och mmeya cBA3EIBAET HEeHTPhI TIOKTEBOI'O CyCTaBa H C_VCT&BHOI;'I BIIaAHHDBI JIODATKH

B nokxTeBoM cycTaBe IIedeBas KOCTh 00pasyeT CyCTaBBI U C JIOKTeBOM U ¢ siydeBoii koctamu. Cycras
C JIOKTeBOI KOCThIO 0OecrieynBaeT crrubaHue JIOKTS, a CYyCTaB C JIy4eBOi KOCTBIO /laeT BpallaTe bHOe

ZeicTBUe IIPeIIeYbIo.

IleHTp JIOKTEBOTO CyCTaBa pacIoIOXeH B CyCTaBe C TIOKTeBOM KOCTBIO, a IydeBas KOCTh KPeIIUTCA BHe
neHTpa. YTOOBI ypaBHOBECHUTH JIOKOTH IO LIEHTPY, HEOOXOZMMO OCBOOOAUTH BCIKOE CIEPXKUBAHUE

JIeUCTBUA Ha JTy4eBOM KOCTH.

Ocp meyeBoH KOCTH IPOXOJUT Yepe3 LEeHTPHI JIOKTEBOTO CyCTaBa U CYCTaBHOM BIIAAMHBI JIOMATKH.
HampaBneHnue meficTBre Yepe3 5TH /1Ba LIEHTPA yKpeIUIIeT ¥ YPaBHOBEIIWBAET IIJIEYO Ha €r0 OCH. JTO
IIO3BOJIAET JIOKTIO CBOOOZHO IIAPUTH, 2 TOJIOBKE IIeYa YBEPEHHO IHE3TUTHCSA B CYCTABHOM BIAJMHE

JIOIIATKH.

IIje4vyeBad KOCTb

JIOKTeBad JydeBasa KOCTb
KOCTB
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O6pas

Hab6mionatite, Kak melcTBHe BBICBOOOXKJAeTCA HApYyXKy B JIOKTeBOM cycraBe. (OcozHaiiTe 06pa3yro-
Ieecs IIPX 3TOM IIPOCTPAHCTBO MEXZY JIOKTeBOH U sydeBod Koctamu. (co3HaiiTe, YTO LEHTP JIOK-
TEBOT'O CyCTaBa HAXOAUTCS B CyCTaBe C JIOKTeBOH KOcThio. (Oco3HaiiTe, YTO OCh IJIeda IIPOXOUT depes3
IeHTPHI JIOKTEBOTO CyCTaBa U CyCTaBHOIH BIIaAMHBI jJonaTKu. IlouyBcTByiiTe, 4TO pyKa, OMpasich

aepes Ijie4eBOM IMOsC Ha TPyAHUHY, IIO3BOJIAET JIOKTIO CBO60,Z];HO BHCETh.

JIOKTEBaAA
KOCTb
JIydeBas KOCTb

Ha pucyvuke JlokTeBasd u IjiedeBas KOCTH CXOJATCA B IEHTPpE JIOKTEBOI'O CyCTdBd. J'Iyqua;I KOCTb

OCBO60>K,Il;aeTC5I HapyXy OT LeHTpaA.
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Ocs npenniedbd CBA3SIBAECT HEHTPHI 3aAINACTHA H JOKTA

IIpenmreube 06pa3yIoT ABe KOCTHU: JIOKTeBAsA U JIydeBasd. B JIOKTe LEHTp AeHCTBHUA pacIioaraeTcs B
JIOKTeBOU KOCTH, B 3aILICTHe - B Ty4eBoii. Och IpeAIiedbs cOeAUHAET 3T ABa LEHTPA, TEM CAMBIM

0o0BeMHAS NeHCTBUS JIy4eBOH U IOKTEBOH KOCTeH.

JIokTeBas KOCTh HaXOJUTCA BHE IIEHTPA B 3dIIICTHOM CYCTaBe. HPI/I OCBO60)K,Z[€HI/II/I H3JINITHETO CAEP-
JKUBAIOIIEro JOKTEBYIO KOCTh ,Z[EﬁCTBHH, 3aIIICTh€ YPABHOBEIIMBAETCA Hd OCH, KOTOpPAd IIPOXOAUT

yepes JIy4eByIO KOCTb.

Mexxmy OKTeBOI U TyueBOM KOCTAMHU eCTh IIPOCTPAHCTBO II0 Bceil amuHe npeamieysa. O6pas Toro,
YTO 3TO MPOCTPAHCTBO OTKPHIBAETCA VJIM PACIIMPsAETCA, IIOMOTaeT OCBOOOAUTH Ype3MepHOe HaIps-

JKeHHUe B IIpeAIlI€eYbe ¥ YPAaBHOBECHUTD €TI0 OTHOCHUTEJIPHO €TI0 OCH.

JIy4deBasa KOCTb JIOKTE€BadA KOCThH

Ha pucynke Ocs npepnmnieuss.
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O6pas

Hab6mionatite, Kak JeficTBHEe BBICBOOOXKIA€TCS B JIOKTEBOH KOCTH CHAPY KU 3aIIACThA, 2 KICTh COBMe-
maeTcs C JIy4deBoii kocTbio. IIpencTaBbTe, Kak IPOCTPAHCTBO MEX Iy JIOKTEBOM U Ty4eBOil KOCTAMHU
OTKpPBIBAETCS II0 BCeil AynuHe npexaiieysbsa. (Oco3HaiiTe, YTO OCeBAs JIMHUA IPEAIIEYbs CBI3BIBAET

IeHTPHI JIOKTS U 3aILACThS, IIPOXOA Yepe3 5TO CBOOOAHOe IIPOCTPAHCTBO.

Ha6nrozaiiTe, Kak KUCTH B 3aIIICThE BCTPeYaeT JYIeBYIO KOCTb, a JIOKTeBask KOCTh BCTPeYaeT IIJIeYeBYI0
(B moxTeBOM cycTaBe). IlowyBcTByiiTe, YTO MU3HMHeI] CBOOOSHO CBUCAET, B TO BpeMs KaK pyKa dyepes

IIJIe4eBOM II0sC HaXOAHUT OIIOPY B IpyAHHE.
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Kucrs opranusyercsa B Kynmosa

EcTp MHOTO CXOXero MeXAy NeHCTBUAMHY, YPaBHOBENIMBAIOUIUMY KUCTH U CcTonbl. KocTu manbues
PYK, B YaCTHOCTH, JTHHHee YeM MOXXeT IIOKa3aThCA, eCJIM CMOTPeTh Ha BHeITHIo ¢opmy kuctu. Jla-
IOHB 00pasyIoT mAcTHEIe KOocTH. OHU PacIosararoTcs Jajxeko y CaMoro 3aliacThd. BaXHO He mepe-
KUMATh JeUCTBHeM IIACTHBIe KOCTH, @ HA00OPOT II03BOJIATH IIPOCTPAHCTBY MEXAY DTHUMH KOCTAMH
OTKPBIBAaThCA. OTO IPHUZAET JafloHU THOKOCTh. Ilo Mepe TOro Kak ZeiicTBHeE B JIALOHHU CMATYAeTCH,
KHCTh €CTeCTBEHHO IIPHHUMAeT KyI0I000pa3Hyto GopMy, Kak U CBOJ, CTOIbl. LleHTp KucTH paco-
JlaraeTcs Ha BepIIMHe 3Toro Kymosa. Ochk KUCTH HZET II0 CpefHEMY HalbIly Yepe3 BepUINHY KyIIoja

B IIEHTP JIy4€BO KOCTH.

Y008I yKpenuTs AeiicTBHE BJIOIb 3TOM OCH, IOJIe3HO OCBOOOZHUTH BCAKOE U3JIHITHEE yIepP>KUBAIoOIee
IeiicTBUe Ha BHeIIHeM pebpe 1afloHu y Mu3uHIA. [Io Mepe TOro Kak feiicTBHe TaM BEICBOOOXKIaeTcs,
Y IPOCTPAaHCTBO MEX/y JIOKTeBOM KOCThIO M MU3UHIIEM PACIIMPAETCS, AeHCTBUe KUCTU B IPOJOJIKe-

HUE )Iy‘{eBOfI KOCTH COCPE€A0Ta9NBAE€TCA Ha OCH.

JIy4deBasa KOCTbhb JIOKTeéBad KOCTbH
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O6pas

OmyTHTe, KaK IIPOCTPAHCTBO MEXAY JIOKTeBOI KOCTBIO M MU3MHIIEM pacmupserca. HabGmromaiite,
KaK MHU3MHeIl CBOOOIHO CBHCAeT OT JIOKTA, a JlefiCTBHe, TeKyllee Yepe3 CpeSHU Iajell, PaBHAETCS B

LeHTP JIy4€BON KOCTH.

Hab6miozaiite, Kak IIPOCTPAHCTBO MeXy MACTHBIMU KOCTAMU PacKphIBAeTCHA, M KUCTh IIPUHUMAET
dopmy xymomna. OcosHaBaliTe, YTO OCh HJeT Yepe3 CpeJHUN Iajel] I0 Kylolay B LIeHTp Ty4eBoH
koctu. OcosHaiiTe, Kak OCh CBA3BIBAaeT KMCTh Yepe3 IIpeIleybe U IIIed0 C CyCTaBHOM BIAJMHOI JI0-

nmatku. IIpocienure, Kak TMHUA MU3WHIIA CBOOOJHO TeYeT BHUS.
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Opranusanus pyKd B I[€JIOM

Ecnu paccmaTpuBaTh COBMeCTHOe eiiCTBHe PyKU U KUCTH, BUJIeH CaeAyIOIUii OCHOBHOM PHUCYHOK.
ITo BHenrHe# YacTu pyKu AeHCTBHUE yAIUHAET BHU3 U OTKPBIBAeT HAPYKy, IIPU TOM ITO PykKa CBOOOZHO
CBHCaeT U3 IIeYeBOro CycTaBa. Bmosb ocu, meiicTBre CBA3BIBAET KUCTh U PYKY C CyCTaBHOM BIaAMHOM
JIOTIATKU. OTO CO3/iaeT KPYTOBOI IIOTOK AEeHCTBHA: BHU3 II0 BHEITHEN CTOPOHE PYKH M KUCTHU BIUIOTH

40 KOHYMKa MHU3WHIIA ¥ BBEPX BAOJIb OCU K CYCTaBHOfI BIIaAVHE JIOIIATKH.
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O6pas

Oco3naBaiiTe, Kak II0 BHEITHUM CTOPOHAM PYK B ILIEYEBBIX, JIOKTE€BBIX M 3aIIACTHBIX CYCTaBaxX IIPO-
CTPaHCTBO OTKPhIBaeTCs, U yAJIUHAIONIee NeiicTBue TedeT BHU3. IlouyBcTByiiTe, Kak KMCTU U PyKH
CBOOOHO CBHCAIOT U3 IJIEYEBBIX CYCTABOB, B TO BpeMs KaK OCH PYK CBA3BIBAIOT KUCTH, 3aIIACThI U
JIOKTH C LIIEHTPOM CYCTaBHBIX BIIafWH jJonaTok. Habmiomalite, Kak KpyTrOBOM IIOTOK ZeICTBHUSA BHU3
Te4eT II0 BHEITHUM CTOPOHAM PYK, a IIO OCAM CTPYUTCA BBEPX; M KMCTH, U PYKH Yepes IUIe4eBOM IosC

HaXOJAT IOJePKKY B TPyAUHE.
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