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CanoBHukoBa A.M.
AHaTOMHUS CHUCTEM OpraHOB HCIIOJIHEHHS M O0O€CleueHUsl JBUTaTEIbHOU
nesatesbHOCTH uenoBeka: [Ipaktukym. — Upkyrck: U3natensctBo, 2010. -98 c.

[IpakTUKyM  COOTBETCTBYET TIOCYJapCTBEHHOMY  00pa3oBaTebHOMY  CTaHIAPTY
JTUCIUIUIMHBI «AHATOMUS» HaIpaBlIeHUs1 MOAroToBKU creruaiuctoB 032101.65 «Dusndeckas
KyJlbTypa U criopT». [IpakTUKyM COAECPKUT PEKOMEHIAIMU K CAMOCTOSTENIbHON yueOHOM paboTe
CTYJEHTOB, KOTOpPbIE 00JIEr4aroT MPOLECC MOMyuYeHHUsl 3HAaHUM, YMEHHIH U HABBIKOB IO AHATOMUU
CHUCTEM OpraHOB HCIIOJTHEHUS M OOCECIEYEeHHS JBUTaTEIbHOM IEATEIbHOCTH 4YEJIOBEKa U
CUCTEeMATU3UpPYEeT HAINSIIHYI0 HWHGOPMALMI0, KOTOPYID HEOOXOJUMO  YCBOWTH  IpHU
CaMOCTOSITEJIbHOM TOATOTOBKE. B mpemyiaraeMomM MpakTUKyMe MaTrepuai H3jaraercs He 1o
OTJEIbHBIM 3aHATHSM, a MO O0OOIIEHHBIM TeMaMmM. B HeM He paccMaTpUBAKOTCS BOIPOCHI,
W3JlaraeMble TPEUMYIECTBEHHO B JICKIIMOHHOM Kypce. B KoHIle mocoOus naHbl 3a/iaHus,
BBIMIOJTHEHHE KOTOPBIX IMO3BOJHUT CTYIEHTY BBIICIUTH IS ce0sl caMO€ BaKHOE U TOMOKET
YCBOUTB IIPOWICHHBIN MaTEpHAIL.

[Ipennasnauen ansg camocmosmenvhol pabomvl CTYOEHTOB 1 Kypca, H3y4aroliux
JTUCHUTITUHY «AHATOMUSD.

PeneHsenT: kananaaT MEIMIMHCKUX HayK, TOUEeHT A.A.boukapeB
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BBEAEHUE B AHATOMMIO
MeToabl aHATOMUH

N3yyass aHaTOMHMI0O Ha aHATOMHYECKUX Ipernaparax, CTYJIEHT JOJDKEeH
COOTHOCHUTH IMOJy4aeMble CBEJIEHHUS C >KUMBBIM ueloBeKoM. [losTomy BaxkHOe
3HauUEHHUE NPHOOpPETaeT M3ydeHUE aHATOMUM HA HATYpPIIMKE WJIA HAa camMoM cebe
nyTeM  HaOMIofeHus, MpoIlynbiBaHUs  (Malblalldd) U IPOCTYKHUBAHUS
(nepkyccun).

Ha0Jirogenne mo3BoJiI€T ONPENEIUTh HAa TEJE PACHOJIOKEHUE €ro 4acTew,
KOHTYPBI MBITII] (0COOEHHO B MX COKPAIIICHHOM COCTOSTHHH), XOJI TIOJKOHBIX BEH
u T. 1. Ha peHTreHorpaMMax ycTaHaBIMBAIOTCS KOHTYPBI KOCTEH, COOTHOIIEHUE
UX KOMIIAKTHOTO U T'y0UYaTOTO BEIIECTB, KOHTYPHI MBIIIII U MOJKOKHOTO KUPOBOTO
ciosi, ¢opMa CYCTaBHBIX IOBEPXHOCTEW, MOJIOKEHHE W pa3Mepbl cepana H
OTXOJSIIIUX OT HEro KPYMHBIX COCY/IOB, TIOJIO)KEHHE I[I€YEHU | KYIOJIOB
nuadparmsl U T. 1.

IpomynsiBanuem (majbnanued — ot JiaT. palpaio) onpenensitorcst Koc,

KOCTHBIC  BBICTYIIbI  (Oyropku,  OTpPOCTKH),  CYCTaBbl,  ITOBEPXHOCTHO
pacrojoXeHHble JauM@aTHYeCKue Y3iIbl (HampuMep, HUKHEUYETIOCTHBIC W
nmoAOOPOOUHbIE, MPH pacciabiIeHHON TepeaHell OpPIOITHOM CTEHKE — HUKHSS

IpaHUIla TI€YEHHU, TIOJIO)KEHHE OTICIbHBIX YacTe KHUIIeYHUKa (HampuMmep,
CUTMOBUJTHOM KUIIKK) U T. 1. [IpoiynbeiBath ciienyeT KOHUUKaMU MaIbIIEB.

IIpocrykuBanue (mepkyccusi — OT JIAT. Percio) BHIIOTHSAETCS KOHYMKOM
CpPEIHEro majblla MpaBOM KHUCTH MO CpeAHel ¢anaHre TPeThero majblia JICBOM
KHCTH, HAJOXEHHOIO Ha IMOBEPXHOCTh Tena. Pa3narommiicss mpu 3TOM 3BYK
OIPEIENSIETCS HATMYUEM WU OTCYTCTBUEM B 3TOM MECTE PE3OHUPYIOLIEH MOJIOCTH
B BUJIE OPTaHOB, COZAEp KalIuX Bo3ayX. Ecnu, Hampumep, MocTy4yaTh 1O MepeaHe
CTEHKE TpPYIHOH NOJOCTU B CEPEIUHHON €€ 4acTH, 3ByK OylIeT TymbIM H3-3a
PacmojIoXkEeHHOI0 3/1eCh CEp/La, MPU NOCTYKUBAHUU 110 OOKOBOM YacTH 3BYK OyZeT
BBICOKMM, TaK KaK 3J1€Chb HaXOJATCS 3aloJIHEHHbIE BO3AYyXOM Jerkue. Eciu B
MOJIO)KEHUU HCHBITYEMOIO JieKa IMPOCTYKUBATH IEPENHIOI CTEHKY OpIOIIHOMN
MOJIOCTU CIIpaBa, MepeMelias Naibllbl CHU3Yy BBEPX, TO BHaudaje 3BYKH OYyIyT
BBICOKMMH (TI€TIM KHINEYHUKA 3allOJTHEHBl Tra3aMH), a Y HIDKHETrO Kpas MpaBou
peOepHOW nyrn OHM CTaHyT OoJjiee HHU3KMMU B CBSI3U C TEM, 4TO 3/€Ch
pacnoJiaraetcsi neueHb. MeTo NPOCTYKUBAHUS UCIIOJIb3YETCs MPU YCTAHOBIICHUU
HIDKHUX TPAHUIL JIETKUX, TPAHUIL Cep/Illa, HUKHEW rpaHullbl IEYEHHU.

[Ipu pabore ¢ HaTypaldbHbIMM aHATOMHYECKMMU IpernapaTaMd OCHOBHBIM
METO/IOM CIYXUT NpenapUpoOBaHWe, T. €. pacCEYEHUe, PaCCIOCHHE MATKHX
TKaHE CKalbIeNeM WM HOKHUIIAMH C BBIJEICHHEM B MX TOJIE KOCTEH, MBIIIII,
BHYTPEHHUX OPraHoB, COCYJIOB W HepBOB. IIpu 3TOM HEoOXOoauMO COOIHOATh
TUTUEHUYECKUE TPaBUIIa, HE BBIHOCUTH MpENapaTbl U3 MECT, MPEeAHA3HAYCHHBIX
JUIST UX XpaHGHWs] U W3y4deHus, paboTaTh B XajlaTax, PE3MHOBBIX IMEepUYaTKaX,
n30eraTh MOBPEXKICHUN Ha KOXHBIX MOKPOBAaX KHUCTEH, THIATEIBHO MBITh PYKH
MOCJ€ 3aHATHI, HMCHOJIb30BaTh TOJIBKO, T€ Mpemnaparbl, KOTOPbIE HAXOMASITCSA B
(UKCUPYIOMUX KUIKOCTSIX (HampuMep, B pacTBope (popmanuHa).



K.]IeTKI/I, TKaHH, Opratubl, CACTEMbI OPralnoB

Kaerka - »3TO »5jeMeHTapHas JKMBasi CHCTeMa, CIOCOOHas K
CaMOOOHOBJICHUIO, CaMOPETYJSIIMM U CaMOBOCIPOU3BEICHUIO, SIBIISIOLIASCS
CTPYKTYPHOUM OCHOBOM IKHU3HENEATEIbHOCTH BCEX >KUBOTHBIX M PACTUTEIBHBIX
OopraHu3MoB. Pa3nuuaroT /1Ba THIA KIETOYHOW OpraHu3alii: TPOKApUOTUYECKUN U
sykapuothueckuil. IIpokapuoTuyeckue KIETKH Oe3bs/IepHbIe, TUIIUYHBIC IS
HEKOTOPBIX  OJHOKJIETOYHBIX  OpPraHU3MOB -  TPOKApHOTOB  (OaKTepuw).
DyKapuOTHYECKUE KJIETKH XapaKTEepHbl I OPraHU3MOB - 3YKapUOTOB; 3TO
pacTeHusi, JKUBOTHbIE M TIpUObI, OOJBIIMHCTBO U3 KOTOPBIX SBIISIOTCS
MHOTOKJIETOYHBIMU oOprann3mamu. Kietku, oOpasyioniye TKaHU >KUBOTHBIX U
pacTeHuid, pasznuyalTcs Mo (Qopme, pasmepaM, BHYTPEHHEMY CTPOCHHIO U
bynkusam. Gopma KIIeTOK oOueHb pa3nuyHa. Pasmepbl Ki1eTok KoJaeOmoTes oT 5 110
200 mukpoH (MkM). OCHOBHBIE YacCTH KJIETKHU: KJIE€TOYHAs MeMOpaHa, UTOIIa3Ma
u saapo. Kaxknas W3 CTPpYKTYpHBIX €IMHHIL KIETKM HMEET ONPEICICHHYIO
(YHKIIMOHAJIBHYIO 3HAUUMOCTb.

Tkanb — 35TO HUCTOPUYECKH CIOXKHBIIAACA (B IPOLIECCE HBOJIIOLMM)
CUCTEMa KJIETOYHBIX M HEKJIETOUHBIX (DOPM KUBOTO BEILECTBA, KOTOPHIE UMEIOT
CXOJHBIE YEPThl B CTPOCHUM, IPOUCXOKICHUU U BBIIOJIHSIIOT XapaKTEPHbIE IS
naHHOW TkaHW (QyHKUMU. K HEKJIETOUHBIM CTPYKTypaM OTHOCSTCS CHUMIUIACTHI U
MEXKJIETOYHOE BelecTBO. CUMILIACT — 3TO €IMHask HUTOIUIa3MaTHYECKas Macca ¢
OOJBIIMM  KOJHMYECTBOM fAnep (HAmpuMep, BOJIOKHA CKEJETHBIX  MBIIIL).
MeXKIeTOUHOE BEHIECTBO MOXKET OBbITh KUIKHM (HalpuMmep, Ijia3Ma KpOBH),
XKeneoOpa3HbIM U MJIOTHOM KOHCUCTEHIMU. OHO COCTOMT U3 OCHOBHOTO BEIIECTBA
U Pa3IMYHOIO PojJa BOJIOKOH. Ha mpoOTsbKeHMHM BCEero mepuoja CylleCTBOBAaHUS
TKaHEBbIE CTPYKTYPbI HE OCTAIOTCS HEM3MEHHBIMH, OHU TTOCTOSIHHO Pa3BUBAIOTCA U
U3MEHSAIOTCA. Pa3nuuaror ciaeAyromue BHABI TKAaHEW: SNUTENIHAIBHBIE TKaHU,
TKaHU BHYTPEHHEW CPEIbl, MBIILIEYHbIE TKAHU U HEPBHYIO TKaHb.

O Kax10¥ TKaHU HY>KHO 3HATh:

1) pynkuum;

2) 0cOOCHHOCTH CTPOEHUS U MTPOUCXOXKICHUS,

4) xnaccudukaimio;

4) MecTO pacloJIOKEHHUS;

5) KpaTKyIo XapaKTEepPUCTUKY BCEX Pa3HOBUIHOCTEH.

JnuTe/MAJIbHbIE TKaHM  (NMOKPOBHbIe, mOrpaHnuyvHbie). Craenas
3apUCOBKH C MUKPOCKONMYECKUX IPENapaToB SMUTEIUANbHBIX TKaHEH, cleayer
oOpaTUTh BHMMAaHUE Ha TO, YTO KIETKHM €€ paClOJIOKEHbl IUIACTAMHY;
MEXKJIETOUHOTO BELIECTBA MEXAY HUMU Majo, OT MpUJIEralplied TKaHU OHU
OTIIeJIEHbl TepenoHKon (0a3zambHON MemOpaHoil). B cBsi3u ¢ 0coOGeHHOCTIMHU
CTpOoCHHS HM (QOpMBI KIETOK O0O0O0COOJISIOTCS HECKOJBbKO Pa3sHOBHUIHOCTEH
ANUTENHAIBHBIX TKaHell (cM. cxemy). CocyoB B SIUTEIUAIBHOW TKAaHU HET,
KPOBOCHAa0)XEHHE €€  OCYIIECTBISIETCS  4Yepe3  Kamwuisipbl — MOAJexalen
COEIMHUTEIBHON TKAHMU.
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CoenunurtenbHble TkaHu. CoeAMHUTENbHBIE TKAaHM B OTIMYHAE OT
AMUTENUANBHBIX XapaKTEPU3YIOTCA 3HAUUTEIbHBIM PA3BUTHEM MEXKIECTOYHOTO
BEIIECTBA, HAJMYMEM B HEM KOJUIAT€HOBBIX W AJIACTUYECKUX BOJIOKOH, KOTOPHIE
OPUJAIOT €l MPOYHOCTh U 3JACTUYHOCTh. B 3aBUCHMOCTH OT pacloOXKEHUs
CTPYKTYp U MX (U3UKO-XMMHUECKHUX CBOMCTB pa3iNyaloT psJl pa3HOBUIHOCTEH
COEJIMHU- TEJIbHBIX TKaHeh (cM. cxemy). IlocnenoBaTesnbHO M3ydast KakJIblil BUJ
TKaHU Ha PUCYHKaX U MOJ MUKPOCKOIIOM, clieAyeT oOpaTUTh BHUMaHHUE Ha TO, YTO
0 Mepe YIUIOTHEHHUS MEKKJIETOUHOTO BEIeCTBA M OPUEHTALUU €ro CTPYKTYp
YBEJIIMYUBAETCS TMPOYHOCTh M YMEHBIIAETCS 3JAaCTUYHOCTh TKAaHU. 3alllUTHBIE
CBOMCTBA COCAMHUTEIBHBIX TKAaHEH OMPENEesIOTCS HE TOJIBKO MEXaHUYECKHUMHU
YCJIOBUSIMH (4€M Kpemue, TEM JIydllie), HO U CIOCOOHOCThIO KJIETOK K (Daronurosy.
EctecTBeHHO, 4TO B OMOPHO-TPO(PUUECKUX TKAHSAX ITH CBOWCTBA MPOSIBISIIOTCS B
OoJbpLIEH Mepe, YEM B ONIOPHBIX, 0OCOOEHHO B XPALIEBON U KOCTHOM.

CoeguHuTte/ibHbIE TKAHU
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Mplimeynble TkaHu. OCHOBHOE (PYHKIIMOHAIBHOE CBOWCTBO MBIIICUYHBIX
TKaHE — COKpPAaTUMOCTh, OJiarojapsi 4eMy OCYIICCTBIISIIOTCS JIBIDKCHHS Tela,
MEPEMEILICHHS €T0 B IPOCTPAHCTBE, ABUKEHUE KPOBH IO cocynaMm u T. n. Kaxnas
U3 Pa3HOBUJHOCTEW MBIIIECYHBIX TKaHEW (CM. CXeMy) HMeeT OCOOCHHOCTHU
CTPOCHMUA.



l - MBILIEYUHBIE TKAHU— l

I wpikasn MblueyHas [MTonepeuynononaocaras Ilonepeunononocaras
VD cKeseTHasA  MbllIeYHast cepaevyHasa  MbILIeYHas
TKaHb TKaHb

['mankass MbllIeyHas TKaHb IOJ MHMKPOCKOIIOM COCTOUT M3 OTACJIBHBIX KIETOK
BBITSIHYTOM ~ BepeTeHO0Opa3HON  (HOpMBI, MpUIETaloOUX JIpyr K Jpyry.
[{uTorasma ux OAHOPOAHA, sIAPa PACHOJIOKEHBI B LIEHTpE KieTku. Ha npenapare
CKEJIETHOM  IIOIIEPEYHOIIONIOCATOM  MBIIIEYHOM  TKaHU  IPOCMAaTPUBAIOTCS
OTJEJIbHBIE BOJIOKHA C OOJIBLIIMM KOJMYECTBOM SIEP, PACIOJIOKEHHBIX I0]
000JI0UKOM BOJIOKHA. B uX muTominazmMe npu OOJBIIOM YBEIMYEHUU BUIHA
IIONEpEeYHasl HMCYEPUYCHHOCTh, CBS3aHHAs C HEOJWHAKOBOW IMPEIOMIISIEMOCTBIO
CBETa OTAEIbHbIMU YyyacTKamMu MuopuOpuii. Ilpemapar Mblmmel cepaua
OTJIMYAETCS OT CKEJIETHOM MBIIIEYHOW TKaHM HEKOTOPBIMU OCOOEHHOCTSAMHU, K
YUCITy KOTOPBIX MOKHO OTHECTH PACIIOJIOKEHHE 1€ B LIEHTPE KIETKU U HAIUYNE
BCTaBOYHBIX IJJACTUHOK, COEIMHSIIONIMX MEX1y coOoi kierku. [lpu Oonbiiom
YBEIMYEHUH 3aMETHO, 4YTO MHO(GHUOpPWILIBI HE BCerja WAYT NapalienbHO, a
BETBSTCS, NEPEIIETAIOTCA U aHACTOMO3UPYIOT MEX1y COOOH B IpeiesiaX KIETKH.

HepBHast TKaHb. [13 HEpBHOW TKAaHM NIOCTPOCHA HEPBHAs CHUCTEMA.
OCHOBHBIMM ~ OCOOEHHOCTSIMA  3TOM TKaHU SIBJISIOTCA  BO30yIMMOCTh H
IPOBOAUMOCTh. KOMIOHEHTHI CTPYKTYpHOH KOMITO3MLIMM HEPBHOM TKaHU (CM.
cxeMy) oOecneuMBarOT MpUeM HH(OpMaLuHu, NepepadoTKy M Iepenady €€ Ha
paboune opraHsbl.

Opran — 370 yacTh Tena, UMEIoLIas ONpeAEICHHYI0 (OpMY, OTIMYAIOLIASCS
0CO00M KOHCTPYKLHMEH, 3aHUMalolas OIpEAEIEHHOE MECTO B OpraHu3Me U
BBIMIOJIHAIONIAsT XapakTepHyro ¢QyHKuuoo. B o0pa3oBaHMM Kaxaoro oprasa
Y4acTBYIOT pa3IM4YHbIC TKAaHU, OJIHA SIBIISACTCS IIIAaBHOM.

HeppHasi TkaHb
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Cucrema OpraHoB — Oprasbl, BBIOJHAIONIME €AUHYIO (QYHKIUIO U
uMeroIre ollIee MPOUCX0oXKACHUE. BBIIENSIOT cCUCTEeMbl OPraHOB MUIIEBAPEHUS,
JbIXaHUS, BBIACICHUS U T. 1.

Annapat OpraHoB - OpraHbl, BBINOJHSAIONIME €IWHYI0 (DYHKIUIO, HO
MMEIOIIME Pa3HOE MPOUCXOKIECHUE U CTPOEHUE: OMOPHO-ABUTATEIbHBIN anmnapar,
MOYENOJIOBOM anmapar, SHIOKPUHHBIN anmnapar.

KoHTposbHBIE BONIPOCHI

1. Kakue o6pazoBaHus KJIETKH OTHOCSITCS K OpTraHesiaM oOIIero U CIIeUATbHOTO
3HAYEHUA?

2. Kakue cTpyKTypbl KJIETKH OCYILIECTBISIOT CHHTE3 Oenka?

3. Kak nmoctpoeHo sapo 1 kakue GyHKIIUH OHO BBITIOTHSET?

4. Kakue @Qa3pl TPOXOTUT KAPUOKMHETHUECKOE JEJICHHE KIETKHU, KaKue
MOP(}OJIOrHYECKHE U3MEHEHUS IPOUCXOAST B KAXKJI0M U3 HUX?

5. B 4eM CyIHOCTb IPOCTOTO U CIOXKHOTO JIEJICHUS KIETKHU?

0. KakoBo cTpoeHHe HEKJIETOUHBIX ()OPM KHBOTO BEILIECTBA?

7. UTO Takoe TKaHb M KAKWE OCHOBHBIE BHJBlI TKAHEW pa3IMYalOT B OPraHU3ME
4eJI0BeKa?

8. Kakue pasHOBUIHOCTH UMEET SIUTEINAIBHAS TKAHb?

9. YeM oTnmyaercs MO CTPOCHHUIO U PA3BUTUIO COEIUHUTENIbHAs TKAaHb OT
AMUTENNAIBHON, KaKie (PYHKIIMU OHA BBIIOIHSET?

10. Kakne pa3sHOBUIHOCTH UMEET MBIILICYHAsI TKAHb YEJIOBEKa?

11. Yrto Takoe HEHPOH?

12. Kakue 000JI04KH UMEIOT OTPOCTKH HEPBHBIX KIETOK?

13. Kakyto QyHKUHMIO BBITOJHSIIOT MUTOXOHAPHUH, TPAHYJISIPHAS U arpaHyisipHas
DHAOIUIA3MATHUYECKASI CETh?

14. Yto Takoe opras, cUICTEMa OPTraHoOB, anmnapaTr OpraHoB?

PA3JIEJI 1. AHATOMUSA OPILAHOB CUCTEM UCITIOJIHEHUSA
JABUKEHUU YEJIOBEKA

KocTH 1 ux coenuHeHust

Koctu. CoOBOKYMHOCTh KOCTEH M HMX COEAUWHEHHM 0OpasyeT CKeleT,
BEITIOJIHSIONIMA B OpraHU3ME 4YeJjoBeKa psa (QYHKIUH: 3allUTHYIO, OTOPHYIO,
PECCOPHYIO, JIOKOMOTOPHYIO (JABUTaTEIbHYIO), OOMEHHYID U KPOBETBOPHYIO.
OCHOBHBIC YaCTH CKeJeTa: CKEJNET TYJOBUINA, TOJIOBBI, BEPXHUX M HUKHUX

KOHeYHOCTe. dopMa KOCTeM — JJIMHHBIC, KOPOTKHE WU IUIOCKHE, CBSi3aHa C
BBINIOJIHAEMOU UMU QyHKIuen. Tam, rie Heo0XoIMMa IPOYHOCTh, — KOPOTKHE, a
II€ HANO 3alIATUTh JKU3HEHHO BAaXKHBIE Opransl — Iutockue. Kpome toro,

pa3nUYarOT IMHEBMATHYECKHE KOCTH, BHYTPH KOTOPBIX WMEIOTCA TIOJOCTH,
3alOJTHEHHBIE BO3JYXOM, YTO OOJErdyaeT BeC KOCTeW O0e3 yMEHBIICHUS WX
MPOYHOCTH, W  CECaMOBUIHBIC, PA3BHUBIIHECS B  CYXOXWIHUSAX  MBIIIIII,
CIIOCOOCTBYIOITUE YBETUYCHHIO TIeYa ¥ M3MEHEHHUIO TTOIX0/1a MBIIII] K KOCTSIM. Y
JUTMHHOW TpyO4YaToil KOCTH uMmeeTcs auadus, Teyno (CpemHIo 4acTh) U AMUGU3HI
(KOHITBI) — TIPOKCUMAJIbHBIA M JTUCTAJIBHBIA. YTOJIIEHHBIC KOHIIBI TPYOYaTHIX



KOCTe 00ecrneynBaloT MPOYHOCTh OMOPHl M YBEIWYHBAIOT CHIIy TOJE3HOTO
NEUCTBUS MBIIIII.

[InoTHast coequHUTENBHOTKaHHAS! 000JI0YKa MOKPHIBAET KOCTh CHAPYXKHU.
Oto HankoctHura. OHa

IJIOTHO COCNMHSETCA  C BEIIECTBOM  KOCTM  C  IOMOUIBIO
COEIMHUTEIbHOTKAHHBIX BOJIOKOH. HagkoCTHHIIA MMEET Ba CIIOSi: HAPYXKHBIA —
IUIOTHBIN, OOWJIBHO CHAaOXEHHBIM cocyJaMd U HEpBaMU W BHYTPEHHUH —
KOCTEOOpa3ylolui, coAepx aluidi ocoOble KIETKM — OCTeo0]acThl, 3a CYET
KOTOPBIX MPOUCXOJUT HE TOJBKO POCT KOCTH B TOJIIMHY, HO M CPAacTaHHE MpU
nepesnoMe. HagkocTHUIA MOKPBIBAET KOCTh IMOYTH HAa BCEM MPOTSDKEHHH, 3a
UCKJIIIOYEHUEM  CYCTABHBIX TMOBEPXHOCTEH, KOTOpbIE OOBIYHO  MOKPHITHI
TUAJTMHOBBIM XPSIIIIOM.

[lox HagKOCTHULEH PpACIIONIOKEHO KOMIIAKTHOE BEIIECTBO, a TIIyOXKe —
ry04yatoe BEIIECTBO, COCTOSIIEE M3 OTIEIbHBIX KOCTHBIX IUTACTHHOK, MEXKIY
KOTOpbIMU 00pa3yrorcs siueiiku. KoctHoMo3roBasi mojiocTh, HaXOAUTCs B Tuaduse,
3arojHeHa KOCTHBIM MO3roM. B nuaduszax KOMIAKTHOE BEIIECTBO COCTAaBISET
TOJICTBIN CJIOM, B 3MM(HU3aX, a TAKKE B IJIOCKUX U KOPOTKUX KOCTSIX — TOHKHM.
KocTHble 1acTUHKY Iy04aTOro BEIIECTBA PACIOJIOKEHBI B Pa3HBIX HAMPABICHUIX
M0 OTHOIICHHWIO JAPYTr K JPYyry, TaK, 4YTOOBl MPOTHBOCTOSATH CHJIAM CHKaTHS
pacTsbkenus. B o6mactu auadusa KOCTHBIM MO3T UMEET KENTHIN IIBET, H OJICPKUT
MHOTO0 kupa. KOCTHBIA MO3r, HaXOMSIIHMICA MEXAYy MepeKIaguHaMU T'yOuaToro
BEILIECTBA, KPACHBIM. JTO — KPOBETBOPHBIM OpraH. Ha Hapy»KHOW NMOBEPXHOCTH
KOCTH, OCOOCHHO B 007acTu 3Mu(U30B, UME- €TCS OOJIbIIOE YMCIO OTBEPCTUH,
yepes KOTOPbIE BHYTPh KOCTU MPOXOJAT COCYAbl U HEPBHI.

Takum 00pa3zoM, KOCTh — OpraH, COCTOSAIIUNA U3 KOMIUIeKca TkaHel. CaMoi
IJIaBHOW, omnpenenstonedl (GyHKIUOHAIbHbIE U MOP(OJOruyecKkrne OCOOEHHOCTH
ATOTO OpraHa SIBJSETCS KOCTHAS TKaHb.

Bce cocraBHbIE KOMITAHEHThI KOCTH XOpPOIIO BUIHBI Ha PEHTIEHOIPAMME
JUTMHHOW TpyO4atoi kocTH. Hy’)kKHO yMeTh pa30ouparh peHTTEHOTPaMMY JJIMHHBIX,
KOPOTKUX, IUIOCKAX UM BO3JIyXOHOCHBIX KOCTEH, OTMeuYas OCOOCHHOCTH UX
cTpoenus. M3yuas XUMHUECKHI COCTaB KOCTH, HEOOXOAMMO OOpaTUTh BHUMAHHE
TO, YTO, YTO CyXOH €€ OCTaToK (KOCTh coaepkuT o 50 % BombI) COCTOUT U3
OpraHWYECKUX W HEOpraHuveckux BemiecTB. O 3HAYEHUM ATUX BEIIECTB IS
MEXaHUYECKUX CBOMCTB KOCTH TOBOPST PE3YJIbTAThl CIEAYIOIIMX ONBITOB. Ecmu
KOCTh C)K€4Yb, OHA JIMIIMTCS OPraHWYECKHX BEIIECTB U, XOTS COXPAHUT CBOIKO
bopMy, yTpaTUT 3JIaCTUYHOCTb, CTAHET XPYINKOW, U €€ MOKHO OYyJEeT CTepeTh B
nopouiok. ECiy KOCTh MOJIOKUTH B COJISIHYIO KHCIIOTY, TO COJU (HEOpraHUYEeCKue
BEILECTBA) PACTBOPATCS B HEH, KOCTh MOTEPSIET TBEPAOCTh, IUIOTHOCTh U OyJeT
OueHb THOKOU (pedpo WM MalOOEpPLOBYI0 KOCTh MOXHO 3aBsi3aTh B Y3€ll), XOTS
dbopma ee Takke coxpaHuTcs. Ha Tabnuiax, aHaTOMWYECKHX TMpernaparax H
PEHTIEHOTpaMMax KOCTEM, OTHOCSUIMXCS K Pa3IMYHBIM BO3PACTHBIM TpYIIaM,
CJIEIyeT pacCMOTPETh (OPMY KOCTEH, CTETICHb BBIPAKEHHOCTH TPEOHEH, OyTOpKOB,
niepoxoBaTocTedl, (HopMy CyCTaBHBIX TOBEPXHOCTEH, pPOCTOBBIE  30HBI,
COOTHOIIIEHHE KOMIIAKTHOTO M Ty04aToro BEIIECTB, BEIWYMHBI KOCTHOMO3TOBOM



MOJIOCTH, HAmNpaBlieHWE TMEpeKJaJuH Ty04aToro BellecTBa U €ro XapakrTep
(KpYIHOSYEUCTOE, CPEAHESTUEHCTOE U MEIKOSYEHCTOE).

KoHTpoJibHBIE BOIPOCHI
1. Kakwue ¢pyHKIIMM BBITIOJIHIET CKEJIET YyeoBeKa?
2. CKOJIBKO KOCTEH BXOIHT B COCTaB CKeJeTa YeJIOBEKa M KaKHue OHHU OBIBAIOT
o ¢opme?
Kakue yactu pa3nuyaroT B JJIUHHBIX KOCTAX?
N3 kakux BELIECTB COCTOUT KOCTh M KaK U3MEHSIETCS C BO3PACTOM €€
XUMHUYECKHUH
5. Kak u3MeHstoTcst CBOMCTBA KOCTU MPU MPOKATIUBAHUU U MOCTIE
JNEeKaIbIIMHALIIAN?
6. Uto Takoe HAJKOCTHHUIIA U KAKOBa €€ POJIb?
7. Kakue ctaguy MpoXoasaT KOCTH HPH Pa3BUTHH?
8
9.

B W

Kak npoucxoaut pocT KOCTe! B NIMHY U B IIUPUHY?
B xakoMm Bo3pacTe 3akaHYMBAETCSl POCT TPYOUATHIX KOCTEH B IJTUHY?
10.Kaxue ¢hakTophl BIUSIOT HA MEXaHUYECKHE CBOMCTBA KOCTEH?

Coennnenusi kocrei. [Ipexae 4yeM IPUCTYNIUTh K U3YyYEHUIO COECIMHEHHUM
KOCTEH, HEO0OXOIUMO TIOBTOPUTH MHUKPOCKOIUYECKOE CTPOEHUE OTAEIbHBIX
Pa3HOBUHOCTEN COEAMHUTEILHON TKaHU (TJIOTHOM BOJIOKHMCTOM, XPSIIEBOM), U3
KOTOPBIX MOCTPOEHbI OOJbIlIasi YacTh HEMPEPBHIBHBIX U KOMIIOHEHTHI MPEPBIBHBIX
COEeINMHEHNN KOCTEM.

[Ipy wu3yyeHMHM 0O YYEOHHKY JTOro pasziena CileAyeT MpexAe BCEro
paccMOTpeTh BHUIBI COEAUHEHUM KocTel (cMm. cxemy). Kaxawlii Buj coenuHeHUs
KOCTEH HaJ0 OXapaKTepH30BaTh IO CTPOEHUIO U (PYHKIUH, OMNpPEIETUTh
MECTOHAXOXJCHUEe HMX B cKejere dyenoBeka. Ocoboe BHHUMaHHME HEOOXOAMMO
VACIUTh U3YYEHUIO MPEPBIBHBIX COCIUHEHUH, WM CycTaBoB. Ha mpemaparax u
PUCYHKaX HY>KHO HAWTH OCHOBHBIE 3JIEMEHTHI CyCTaBa (CYCTaBHBIE ITOBEPXHOCTU
KOCTEH, MOKPBITBIE XPSLIOM; CYCTaBHYIO MOJIOCTh, 3aIIOJIJHEHHYIO CHHOBHAJIIBHOMN
KUJKOCTBIO; CYCTaBHYIO CYMKY), 00aBOYHbIE OOpa3oBaHUs (BHYTPHCYCTaBHbBIC
XpSIM — JAWCKW, MEHHUCKH; CyCTaBHbIE€ TyObl, 00pa3oBaHMs CHHOBHAIBHOU
000JI0YKHM) U pazodparh (YHKIMOHAIBHYI0 3HAYUMOCTh KaXJIOrO0 W3 HUX.
PaccmatpuBasi cycTaBHbIE MOBEPXHOCTHM KOCTEH B OTAENIBHBIX YaCTAX CKEJeTa,
MOXHO BHJIETh, YTO OHHM B ONPENEIECHHON Mepe COOTBETCTBYIOT IPYTr JAPYTy
(KOHTPY3HTHBI); IPU 3TOM YeM OOJIbLIE COOTBETCTBHE MOBEPXHOCTEM, TEM MEHBIIIE
NOJBM)KHOCTh B COEAMHEHUHU. XpHIll, NOKPHIBAIOUINI CyCTaBHbIE MOBEPXHOCTH,
yIy4lllaeT MOJIETUPOBAHMUE, SIBISETCS aMOPTU3aTOpPOM U MPEJOTBpPAILAET
CpacTaHMe KOCTEH, a CHUHOBUAJbHAS JKHUJIKOCTb, MOJOOHO THAPABINYECKOU
MOJyIIKe, CIOCOOCTBYET Oo0Jjiee paBHOMEPHOMY paclpeiesieHUI0 IaBiICHUS Ha
kocTh. OHa yBIAXHSET MOBEPXHOCTU Xpsllla, YMEHbIIIAsl TPEHUE, U YYACTBYET B
MUTAaHUU XpAIa. YTo KacaeTcs JOTMOJTHUTEIBHBIX 00pa30BaHUN CyCTaBOB, TO OHU
yHoAOOISIOT JpYyr APYTY COEAMHSIONIMECS TOBEPXHOCTH KOCTEH, SBISIOTCS
aMOPTU3AaTOPaMHU U BXOJAT B COCTAB YKPEIUISIOIIETO arapara.
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[Ipu wu3yuenuu (HakTOpOB, YKPEIUIAIOUIUX CYCTaBbl, Hag0 OOpPaTUTh
BHUMAHHE Ha PACIOJIOKEHUE CBSI30K, KOTOPbIE MOT'YT HAIlPABIIATh WA TOPMO3UTh
JBIKEHUA. J[BMOKEHMS B CyCTaBax IPOMCXOIAT BOKPYr oceil BpameHus. OcChro
BpAIllCHUSI HA3bIBAETCS JIMHUSA, MBICJIEHHO TNIPOBOJMMAs 4epe3 CyCTaBHbIC
MTOBEPXHOCTH KOCTEW, BOKPYT KOTOPOW MPOUCXOAUT ABUKEHHUE OJHON KOCTU IO
OTHOLICHHWIO K JApyroil. Ilpm 3TOM clieyeT NOMHUTH, YTO ABWYKEHHS BCErIa
IIPOUCXOMAT B INIOCKOCTH, NEPIEHAMKYJISIPHON ocu BpamieHus. Ocu BpalleHus U
JBUKEHUS MOYKHO pAacCMOTPETh Ha MPUMEPE IUJIEYEBOrO0 CyCTaBa, KOTOPBIU
OTHOCUTCS K IIAPOBUAHBIM CyCTaBaM W MMEET 3 OCH BpAIIEHUS: MOINEPEUYHYIO,
CarMTTAJIbHYI0O M BEPTUKAJIbHYIO. Eciu NpWIOKHTH KapaHJall K IUIEYEBOMY
CyCTaBy B IIOIIEPEYHOM HAMPABJICHHUH K JJIMHE T€JA, COOTBETCTBEHHO MONEPEYHOM
OCH, TO JBIDKEHHE IUie4a BIepen Oyaer crubaHueM B IUICYEBOM CYyCTaBe, a
JBMKCHHE Ha3aJ — pasruOaHueM; eclu MOCTaBUTh KapaHJall B MepeaHe3a HEM
(caruTTa’sbHOM) HAMpPaBICHUM COOTBETCTBEHHO CAarUTTAJIbHOW OCH, TO JABUKECHHUE
PYKH B CTOpPOHY JI0 TOPHU30HTAJIBHOTO YpOBHSI OyAeT OTBEJEHUEM, a OOpaTHOE
JBIWKEHWE K TYJIOBHMILY — IIPUBEICHUEM; €CIM IIOCTaBUTh KapaHAall
NEPIEHIUKYJIAPHO O0O3HAUYEHHBIM OCSM BJIOJIb IJIEYEBOW KOCTH, OH OOO3HAUUT
BEPTUKAJIBHYIO OChb, BOKPYT KOTOPON MOXET IMPOUCXOAUTH ITOBOPOT IUIEYa BHYTPh
— MpOHALMS U KHAPYKU — CYIHHALIHSL.

Ha noaBm>XHOCTB B CyCTaBax BIMSIOT:

1) popma cycTaBHBIX TOBEPXHOCTEN — B IIAPOBUIHBIX CyCTaBax
ITOIBM>KHOCTH OOJIBIIIC;

2) KOHTPY3HTHOCTh CYyCTaBHBIX TOBEPXHOCTEMN COCTMHSAIOIIMXCS KOCTEN
(4emM cOOTBETCTBHE OOJIBIIIE, TEM ITOIBUKHOCTH MEHBIIIC);

3) cocTosiHME CYCTaBHOM KarcCyJibl (UeM OHA TOJIIIE U OOJIbIIE HATIHYTA, TEM
MOJABUKHOCTh MEHBIIIE);

4) cBA30YHBIN anmapar (4eM TOJIIIE CBA3KHU, TEM B OOJIbIIEH Mepe OHU
OTPaHUYMUBAIOT MOJIBUKHOCTb);

5) KOCTHBIE BBICTYIIBI, HAXOIAIIMECS HA MYTH (110 HATIPABJICHUIO) TBUKCHUS
(Hanpumep, 60JbIION BepTen OeIPEHHONM KOCTU TOPMO3HUT OTBE/IeHHE OeIpa);

0) pa3BUTHE MBILII] U CTENEHb WX AJIACTUYHOCTH (UEM CHJIbHEE Pa3BUTHI
MBIIIILIBI, OKPYXKAIOIUE CYyCTaB, TEM ITOABUKHOCTh MEHBIIIE).

TopMo3zamu  SBISIOTCA ~ MBIIINBL,  Haxo4sdllMecs  Ha  CTOPOHE,
MPOTHUBOIIONIOXKHON ABMKEHUIO (UEM MEHEE 3JIaCTUYHA MbIIIIA, TeM OOJIbLIE OHA
TOPMO3UT JBUXKEHUE). B cripaBeiIMBOCTH ATUX MOJIOKEHUI MOXHO yOeIUThCs Ha
pUMeEpE IJICYEBOTO U Ta300€PEHHOTO CYCTABOB MPH BBINOJIHEHUH HATYPIIUKOM
JBM>)KEHUN BOKPYT BCEX OCEM BpALIEHUS BBIIPAMIIEHHON HOTOM M BBITPSAMIIEHHOU
PYKOM, COrHYTOM B KOJICHHOM CYCTaB€ HOTOW M COTHYTOM B JIOKTEBOM CYCTaBe
pPYKO#, HOTOl B OOBIYHOM MOJIOKEHUU U HOTOW B CYNMMHUPOBAHHOM IOJIOKEHUU.
[Tpu 5TOM MOXHO YOEAUTHCS B TOM, YTO MATKHE TKAHU (Karcyia, CBSI3KU, MBIIIIIbI)
SBJIAFOTCS TOPMO3AaMH JIBU’KEHH, & KOCTHBIE BBICTYIIBI — MX OTPAaHUYUTEISIMH.
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HHENAL

Adarvedex o]

CtpoeHue 1 0COOEHHOCTH KaKIOTO CycTaBa HEOOXOIMMO OXapaKTeprU30BaTh
B IUCbMEHHOM (hopMe 1o cleayroueil cxeme:

HazBanue

Kocrn.
O6pa3yromue
CyCTaB

dopma
cycTaBa

Ocu
JIBUOKEHUS

JIBH>KEHUS

Oco0eHHOCTH
cycTaBa

KoHTpoJibHBIE BONIPOCHI

1. Kakue coenuHeHUs1 KOCTEN Ha3bIBAIOTCS HEMPEPHIBHBIMU U MPEPHIBHBIMHU?
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N

Kakue pa3znnyaroT BUAbI HENPEPHIBHBIX COEUHEHUIN?

3. Kak Bnuser Ha NOABMKHOCTh XapaKTep pacrojararoeics Mex 1y KOCTIMU
TKaHU?

Kakue oCHOBHBIE 3JIEMEHTBI UMEET KaXKIblii CycTaB?

Kakue BcioMmoraTenbHbI€ anmapaTsl MOTYT BCTPEUAThCS B CyCTaBax?
Yro Takoe MpocThie, CIOXKHbIE, IByXKaMEpHbIE U KOMOMHUPOBaHHbIE
CyCTaBbI?

7. Kakue pakTopbl CIOCOOCTBYIOT YKPEIUICHUIO CycTaBa?

8. Kakwue ObIBatoT cycTaBbl 10 opMe U 10 KOJIUYECTBY OCEH BpallleHus?

9. Yro Takoe akTMBHAsA, TACCUBHAs U pe3epBHAas MOJIBUKHOCTh B CyCTaBax?
10.Kakue oOpa3zoBaHUs OTHOCST K TOPMO3aM U OTPAHUYUTEISIM JBH)KCHUI B
cycraBe?

o b

CkeJster

Ckeutet TysqoBHIIA. B ckenere TyloBUILA pa3IMYaOT O3BOHOYHBIN CTOI0
U TPYAHYIO KJIETKY (CM. CXEMY).

llo36onounviti cmon6d. V3ydeHue KOCTe MO3BOHOYHOIO CTOJ0Aa Cleayer
HAaYMHATh C TUIHMYHOIO MO CBOEMY CTPOECHHIO MO3BOHKa (JIyume rpyaHoro). Ha
npenaparax, noJjib3ysach TaOJUIAMU WM PUCYHKOM U3 y4€OHUKA, HaJl0 HANTH TEJO
MO3BOHKA — MACCHUBHYIO €r0 4acTh, OOPAILIEHHYIO BIIEpE, IyTy — OOpalll€HHYIO
Ha3aJl, 1 OTPOCTKU: OCTUCTBI — HAIPAaBJICHHBIN HA3aJ U BHU3, IONIEPEYHbIE — B
CTOPOHY M CYCTaBHbIE — BBEPX M BHM3. YCTaHOBHUB II03BOHOK B TakKOM
IOJIO)KEHUU (TaK OH PACIOJNIOKEH y YEJOBEKa B IOJIOKEHUU CTOA), CIEAYEeT
OTMETUTh OCOOEHHOCTH CTPOEHMSI M OTJIMYUTENbHbIE IPU3HAKK IIO3BOHKOB
KaXJ0ro OTJeda IMO03BOHOYHOro cronda: y aTjiaHTa — OTCYTCTBHE Tejla U
OCTHUCTOTO OTPOCTKA; Y OCEBOT0 MO3BOHKAa — HAJIMYME Ha Tele 3y0a; y IIeHHBIX
MO3BOHKOB — OTBEPCTUSA B TMOMNEPEYHBIX OTPOCTKAX [UIsl MPOXOKICHUS
MO3BOHOYHOW apTepHUH, PACHICIVIEHHE OCTUCTOrO OTPOCTKA (KpOME CEAbMOr0), y
IPYAHBIX — HAJIMYUE CYCTaBHBIX SIMOK Ha Te€J€ MO3BOHKA M Ha MOMEPEYHBIX
OTPOCTKax MJii COWICHEHHS ¢ pedpaMH, a TaKXKe pPACIOJOKEHHE CYCTaBHBIX
OTPOCTIH BO (PPOHTANBHOW IMJIOCKOCTH; Y MOSICHUYHBIX — MAaCCHUBHOCTH Tella U
PaCIOJIOKEHUE CYCTABHBIX OTPOCTKOB B CaruTrajibHOM miockocth. Ha kpectie
HaJO0 yMETh I[IOKa3aTh BEpPXYLIKY, HAMNpaBIICHHYI0O BHHM3; H OCHOBAaHUE,
HaIlpaBJICHHOE BBEpX; IMEPEAHIOI BOTHYTYI0 W 3aJHIOK0 LIEPOXOBATYIO
NOBEPXHOCTH; CPEAMHHBIM M JarepajbHble TPEOHM; KPECTLOBbIE OTBEPCTHS;
JaTepaibHble YAaCTH C YUIKOBUIHON MOBEPXHOCTHIO M KPECTIOBON OYyTpUCTOCTHIO,
KPECTLOBBIM KaHaI.

Ha pacnuikax MMO3BOHKOB cCielyeT OOpaTUTh BHUMaHHE Ha TOJIIMHY
KOMITAaKTHOTO BEIIECTBA, KOTOPOE TOHBIIE B TEJNAX M TOJIE B OTPOCTKAX, & TAKKE
Ha KOCTHbI€ IUIACTUHKU B TeJ€ MO3BOHKA, KOTOPHIE B CBSI3U C HaIpaBICHUEM
JEUCTBUSI CUJIbI TSKECTH PACIIONArar0TCs MOYTH MEPIEHIUKYISIPHO APYT K APYTY.
CrpykTypa BelecTBa M0 Mepe MPUOIMKEHHs TO3BOHKOB K MOSICHUYHOMY OTAETY
U3 MEJIKOSYEHCTON NePEeXOIUT B KPYITHOSYEUCTYIO.
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CkesieT TyJIOBMLLA

[To380HOYHBI CTONG I'pysHan KieTka
KocTH MmO3BOHOYHOrO CoeavHEHNA MO3BO- Koctu +— CoeimHenusn
cT016a — MO3BOHKH: HOMHOro croaba rpyaHoi pebep
7 1e¥WHnx, 12 TpyAa- KJIETKH
'Smx’ 3 ﬂOﬂC}M‘{:bﬂg 1 I'pyauna Pebpat>C  Mo3BoHOY-
KpECTLOBREX,  4— Coeaunenus Coeanne- HBEIM cron-
KOMYMKOBBIX KPEeCTIOBbIX HUA KOMNUM- 6om — cycra-
TIO3BOHKOB — > KOBLIX MO3- Bbl  TOJIOBOK
CoennHEeHN S ~«—— CHHOCTO3EI BOHKOB pebep u pe-
UCTUHHBIX (y B3pocsoro (cunocTo- GepHo-1one-
MO3BOHKOB yesoseka) ¥ 3b1) peuHble  Cy-
CHHXOHAPO3bi CTaBhbl
(y penreii),
Se(.,rrel-“j H;:;’_I g;:nnﬁf’:::ﬂ_ COEOMHEHHU S C rpyaMHOMI —
Kpecrua ¢ L» CHHXOHAPO3bI
MO3BOHOYHbIE KOB — MEXIY- l-ro pebpa
muckn  (cuH- | roBnle  (OKen- KOHUMKOM pebp
(moaycycran) PYKOATKOMN
XOHApPO3bI), THIE)  CBA3KA CpyAuHBL, 2-—
nepeaHss n | (CHHAECMO3bI) 7-ro p’eﬁep
3aJHSAA  CBSA3- rPyAUHO-pe-
ku  (cuHge- GepHble  cy-
CMO3bl) CTaBbI

COIHMHEHH;[ OTPOCTKOB —l

IMomepeudbiX B OCTHCTHIX — CycTraBHbIX — MEXK-
MeJKIoNepeyHbie, MEXOC- MO3BOHOYHBIE CYCTa-
TUCTbIE 1 HaJIOCTHCTas Bbl {AMApPTPO3LI)
CBAI3KM (CHHIECMO3bi)

Coedunenus medcoy no36oHKaMU WUMEIOT IPEPBIBHBIA M HENPEPBIBHBIN

xapaktep. Tema TIO3BOHKOB COEIUHAIOTCA MEXKIYy COOOH C  TOMOIIbIO
MEXXITO3BOHOYHBIX  JTUCKOB (CHHXOHIpO30B). B WX mMeHTpambHOW dYacTu
PACIIOJIOKEHO CTYJICHUCTOE sApo, a mo mnepudepun — IIOTHOE (PUOpO3HOE

KOJIbIIO. Jlyr TMO3BOHKOB, OCTHUCThIE W TOMEPEUYHbIC OTPOCTKH COEHUHSIOTCS
CBS3KaMu (CHHIECMO3aMH). MEXIyroBble CBS3KH COJEpKaT DJIACTHYCCKHUC
BOJIOKHA, YTO IMO3BOJIET UM pacTAruBaThcs mpuMepHo 110 50 % cBoei IJIuHbI, HE
Melasi CTHOaHHIO MTO3BOHOYHOTO CTOJI0A. MeX Ty CyCTaBHBIMU OTPOCTKAMH BBIIIIC-
M HWXKEJEKAIMX TO03BOHKOB €CTh MEXKII03BOHOYHBIE CYCTaBbl, KOTOpBIE B
3HAYMTEIHPHOM Mepe o00eCcrneunBaT IOJABIKHOCTh ITO3BOHOYHOI'O  CTOJIOA.
HeonunakoBas ¢opma 3THX CYCTaBOB B IICHHOM, TPYJAHOM M TOSCHUYHOM
oT/eNIaXx OOBICHSAET Pa3IMYHYIO CTEMEHb MOJBUKHOCTH TMO3BOHOYHOI'O CTOJOA,
KOTOpasi 3aBUCUT TAKKe OT TOJIIMHBI MEKITO3BOHOYHBIX JTUCKOB. UeM OHHM TOJIIIE,
TEM IIOABMKHOCTH OOJIBIIIE.

CBsI30UHBI  ammapar I[O3BOHOYHOIO CTOJ0A TIPEACTAaBIEH CBSI3KaMHU,
MPOYHOCTh KOTOPBIX YACTO MPEBBIMIAET KPENnoCcTh KOCTU. [lepemHssi nmpoaosibHas
CBSI3Ka TO3BOHOYHHWKA, WAYIas MO TMEpeIHEH MOBEPXHOCTH TeJI IO3BOHKOB,
TOPMO3UT €ro pazrudanue (IBWKEHUE Ha3a); 3adHss MPOJ0JIbHAS CBSI3KA, UIAYIIAsI
MO 3aJHEH MOBEPXHOCTU TEJ MO3BOHKOB BHYTPH MO3BOHOYHOIO KaHajla, a TaKXKe
MEKOCTHCTBIC CBS3KH TOPMO3ST ABMIKCHHE Brepen (CruOaHue); MEKIONEPEUHbBIC
— HAaKJIOHBI B CTOpPOHBI. [Ipo/1oabHbIE CBSI3KKM MO3BOHOYHMKA OTPAHUYUBAIOT €r0
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JIBH>KEHUSI JOCTAaTOYHO CWJIBHO, TaK KaK MOTYT pacTsruBatbes nuiib Ha 10 %
CBOEU JIJINHBI.

N3yuast coequHeHUs] MO3BOHOYHHMKA C uYepenoMm (aTyIaHTO-3aThUIOYHBIA U
aTJIAaHTO-OCEBBIE CYCTaBbl), KOTOpbIE 00ECIEUUBAIOT ABUKEHUS TOJOBBI BOKPYT
Tpex oced BpallleHUs1 (HAKJIOHBI BIIEpe, Ha3ad, B CTOPOHBI M MOBOPOTHI), HY>KHO
HE TOJIbKO YMETh TOKa3aTh TU JBWKEHHUS Ha ceOe, HO U MpOaHaJIU3UpPOBaTh, B
KAaKHUX CyCTaBaX U BOKPYT KAKUX OCEM BpalIEHUS OHU MMPOUCXOJIAT.

llozsonounviti cmono 6 yenom. llpu M3ydeHUHM MO3BOHOYHOIO CTOJ0A B
IEJIOM CIIeAyeT OOpaTuTh BHUMAaHHME HA €ro W3rHObl, WX (QOPMHUPOBAHUE U
(GyHKIIMOHATBHOE 3HaUYeHHE. B MIeHOM W MOSCHUYHOM OTHAENax JIyra M3ruloB
oOpailieHa BIiepe]] — MICHHBINA U TOSCHUYHBIN JOPA03bI; B TPYIHOM U KPECTLIOBOM
oTnenax oOpalieHa Ha3aJ — 3TO TPYIHOW M KpecTioBbIi kudo3sl. Heooxommumo
OTMETUTh, UYTO BCE W3TUOBI TO3BOHOYHOTO CTOJ0Aa CMArYalOT TONYKA U
COTPsICEHHUS, 00JIETYaloT COXpPAaHEHHE PaBHOBECHS, 00eCcTIeunBarOT 00Jiee BHICOKYIO
HOJIBUYKHOCTb T'PYAHOM KIIETKH, a KU(O3bl YBEITUUYUBAIOT €MKOCTb IMOJOCTEH —
rpyniHONl kjeTku W Taza. [lpm cunbHO BbIpaxkeHHBIX ¢opMax Kudo3os,
BBIIPSAMIICHHOM TO3BOHOYHOM CTOJIOE, CKOJIMO3aX MOABM)KHOCTb KIJIETKH MOKET
yMeHbllIaThCs. BcecTopoHHsst  (u3nueckas MOATOTOBKAa, MPOU3BOACTBEHHAs
TMMHACTUKA, KOPPUTHUPYIOIIME YIPaKHEHUS CHOCOOCTBYIOT —IMPAaBUIBHOMY
hopMUPOBAHUIO U3THOOB ITO3BOHOYHOI'O CTOJIOA.

I'pyonas knemxa. I3 KOCTHON OCHOBBI TPYAHOM KJIETKH HAJ0 PAaCCMOTPETh
pedpa u rpyauHy, a 3aTeM ux coenunenus. Pedopo (kpome 1, 11 u 12-ro) cnenyer
OPUEHTUPOBAThH CIEAYIOMKUM 00pa3oM: MepeHU KoHell pedpa Kak Obl OTHUJIEH,
3aIHUA MMEET TOJIOBKY M OYropok; BEpXHUM Kpaid YTOJIIECHHBIM, HWKHUA —
OCTpBIi, C OOPO3JIKOM Ha BHYTPEHHEH MOBEPXHOCTH, UIyIIEH BAoJb pedpa. [lpu
NOMBITKE MPUCOEAUHUTH PEOpPO K COOTBETCTBYIOIIEMY MO3BOHKY TOJOBKY HaJO
COEUHUTH C SIMKOM JIBYX COCEAHMX MO3BOHKOB WJIM C OJHUM, a OYyropok — ¢
SMKOW Ha MONEPEYHOM OTPOCTKE. 1 CycTaB Ha3bIBAaeTCsl CyCTaBOM rOJIOBKU pedpa,
Il — pebepHo-moniepeyHpIM. DTH JIBa CycTaBa KOMOMHHPOBAaHHBIE, TaK Kak
(GYHKIIMOHUPYIOT OJTHOBPEMEHHO. ABUKEHHE peOpa MPOUCXOAUT Cpa3y U B TOM, U
B JpyroM cycrase. Hago ymeTs OTIM4MTh APYr OT JApyra UCTUHHBIC, JIOKHBIE U
cBoOOAHbIE pelOpa. 3aTeM U3y4aloT YacTH TIPYAHHBI (PYKOSTKY, TeJoO,
MEUEBHUJHBII OT POCTOK) U COEIMHEHUs pedep ¢ IpyAMHOH. rpyAuHO-peOepHbIe
CyCTaBbl 00pa3ylOTCs MEXAY TPYAMHHBIMH KOHIIAMHM XPSLIEBBIX YacTed BCexX
UCTUHHBIX pedep, KpoMme 1-ro, XpAil KOTOPOro cpacTaercs ¢ rpyduHoM, oOpa3ys
CUHXOHJpPO3. M3ydasi rpyHyI0 KJIETKY Kak LEeJI0CTHOE 00pa3oBaHME, HAJI0 HAWUTH
Ha CKeJeTe BCE€ aHATOMUYECKHe oOpa3oBaHUs, (POPMUPYIOUIME BEPXHIO U
HUKHIOIO arepTyphl (OTBEPCTHS), CIyKalllke AJi IPOXOKIEHHUS COCYI0B, HEPBOB,
BHYTPEHHUX OpPraHoB. MeTOJOM COMAaTOCKONMU Ha HATYpPIIUKE HEOOXOIUMO
HAYYUTBCS OIpeneisTh (GopMy TpPyIHON KIETKH, KOTopas ObIBaeT IJIOCKOH,
KOHMYECKON W LWIMHApUYeckon. Ha ckenere nerel W B3pOCIBIX Pa3IuyHOIO
BO3pacTa MOXHO MPOCIEAUTh IOCTENEHHOE CTaHOBIeHHE ee (opmbl. Cremayer
oOpaTuTh BHUMaHHE Ha TO, YTO Yy CIOPTCMEHOB JAa)K€ OJHOM clenuaIn3aluu
dbopMa TpyIHOM KIETKM MOXKET OBbIThb pa3Hasi B CBA3M C Pa3jIMYHbIM
BHYTPUIPYNIOBBIM aMIllya. @opMy TIpyIHON KIETKH MOXHO ONpPENEIUTh U
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METOJIOM COMAaTOMETPUU (M3MEPEHMI) MO COOTHOLIEHUIO €€ IONEPEYHOro |
MEepENHE3aAHETO JUAMETPOB U BEJIMYMHE NOATPYIUHHOTO yrJa.

IIpoeyuposanue Kocmei mynosuwja HA NOBEPXHOCMb mead Yea06eKd.
[Tonb3ysich ckeaeTOM, TaONMIIAMHM, HAT0 YMETh IOCIEIOBATEIbHO OMPENEIATh
(HaXoAWTh) HA HATYPIIMKE aHATOMUYECKHE OOpa30BaHUs BHaudaje MO3BOHOYHOTO
cToJi0a, a 3areM rpyaHoi kieTku. [I03BOHOYHBIN CTOJIO mpoenupyercs Mo 3aaHen
CPEAVHHON JIMHUU TEJIa, TJe MPU CJIETKa HAKJIOHEHHOM BIEPE] TYJIOBHUILE XOPOIIO
BUJHBI OCTHUCTBIE OTPOCTKH IMO3BOHKOB. HamnpaBneHne nuHUM, COCTUHSIONIEN HX,
JaeT TMpelcTaBieHHEe 00 OTCYTCTBHMM WJIM HAJIMYUU CKOJHO30B — OOKOBBIX
VCKPUBIIEHUH TO3BOHOYHOIO cToji0a. Eciam 3Ta JMHUS CIYCKAaeTcsi OTBECHO,
CKOJIMO3a HET; €CIIM B KAKOM-JINOO OTJIEJIE€ OHA OTKJIOHSETCS B MPABYIO WIH JIEBYIO
CTOPOHY, TO UMEETCSI CKOJIMO03 — MPABOCTOPOHHUIN WJIM JIEBOCTOPOHHMM. OTCUeT
ITI03BOHKOB CJIEYET TPOU3BOJIUTH CBEPXY BHHU3 JIAJJOHHOW MOBEPXHOCTHIO 2-TO WIH
3-ro manblia Mo JUHUU OCTUCTBIX OTPOCTKOB. Y 1 MIEHHOro MO3BOHKA OCTUCTHIM
OTPOCTOK OTCYTCTBYET. 3aiHssl Ayra 3TOr0 II03BOHKA OIPEHEISIETCS HUXKE
3aTBUIOYHOW KOCTH — B IOJ3aTHUIIOYHOM SIMKE, KOTOPask XOPOILIO MPOLILYIIbIBACTCS.
1-# BBICTYIl HMKE MOA3ATHUIOYHOM SIMKA — 3TO OCTHUCTHIM oTpocTok Il mieitHoro
no3BoHKa (oceBoro). Eciiv HaKJIOHUTH TOJIOBY BIEpEN, TO B HIDKHEM OTJENe
HICIHOM 00JaCTH MOSIBISETCS XOPOIIO BUAUMBIA BBICTYI — OCTHUCTBIH OTPOCTOK
VII meiinoro no3BoHka. B cpeaneit yactu rpyJHOTO OT/iea MO3BOHOYHOTO CTOJI0a
OCTHUCTBIE OTPOCTKH MPONIIyNaTh TPYJAHO, TaK KaK OHHU HaKJIaJbIBAIOTCA
yepenuieoopa3Ho Apyr Ha japyra. Takas ke TPyJHOCTb BO3HUKAET U MPHU CHIIBHO
BBIPDA)KEHHOM CBS30YHOM anmapare IMO3BOHOYHOrO cToj0a y CIOpPTCMEHOB. B
NOJOOHBIX  Cy4yasx MCHOJB3YIOT pAl OpHEHTHpPOB. JlepMorpaduueckum
KapaHJAlIOM WJIM MBICJIEHHO HAaJ0 MPOBECTH HA 3aJHEN MOBEPXHOCTU TYJIOBHILA
CIeIyIOUMe JUHUM: 1) JTUHUIO, COEAMHSIONIYI0 OCHOBAHMS OCTU MPABOM U JIEBOU
JOTATOK; 2) JHMHHUIO, COCAWHSIONIYI0 HIDKHHAE YIJIBI JIOMATOK; 3) JIMHHUIO,
COCIIMHAIONIYIO TOJB3/IONIHBIE TpeOHU. B MecTe mepecedeHus: ¢ mepBOM JIMHUEH
MIPOEUUPYETCST OCTUCTBIA OTpPOCTOK III TpyaHOro mno3BoHKAa; CO BTOPOM —
OCTHUCTBIA OTPOCTOK YII TpyZHOro 1O3BOHKA; C TPETHEU — OCTUCTBIM OTPOCTOK. Y
MOSCHUYHOI'O II03BOHKA WM TPOMEXKYTOK Mexay 1Y u Y nosCHUYHbIMU
MO3BOHKAMH. 3aJHsisl TOBEPXHOCTh KpECTLA NPOILIYNbIBAETCS Ha BCEM
MPOTSHKEHUU 03 KaKuX-JIM0O0 JIOMOJIHUTEbHBIX OPUEHTUPOB.

N3 KOCTHON OCHOBBI IPYJHOM KIJIETKH XOPOIIO MPOEUUPYIOTCA U TPyAUHA U
pebpa. IlepenHsisi MOBEPXHOCTh TPYAMHBI JOCTYIMHA MPOUTYMBIBAHUIO Ha BCEM
NPOTSDKEHNU. B BepxHEM OTaene ee Halo ONpPENeNUTh SIPEMHYIO BbIpe3Ky. Touka
Ha ee cepellnHe 0003HAYaeTCsl KaK BEpXHAS TPyAMHHAs TOYKA U MCIOJb3YyeTCs B
AHTPOIIOMETPUM JJISI ONPENEIICHUS JJIMHBI TYJOBUIA, IJIUHBI TPYIAUHBI U JJIUHBI
TPYAHOM KJIETKU. Eciii OT sspeMHON BBIPE3KU T'PYAUHBI JIAJOHHOU ITOBEPXHOCTHIO
2-T0 ¥ 3-TO MaJbIIEB MPOBECTH BHU3, TO ONUIYIIAETCS MOMEPEYHO PACIOJIOKECHHAS
OyrpUCTOCTh — MECTO COCAMHEHHUS PYKOSATKH TPYIHBIX C TEJIOM TPYJWHBI,
BepiiMHa TrpyauHHoro yria. Jlo 30—35-1meTHero Bo3pacTa 3TO COEAUHEHHE
npeacTaBisieT co00il CHHXOHIPO3, a B 0oJiee cTapIIMX Bo3pacTax — CHHOCTO3. B
MEePUOJT CUHXOH/IPO3a BO BpeMsl BIOXa MOXHO 3aMETUTh HEOOJBIIOE JTBUKECHUE
IPYIHWHBI, TIPA 3TOM TPYAUHHBIM yrojl ymeHblnaercs. Ha ypoBHe coennHeHus
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PYKOSATKH TPYJIUHBI C TEJIOM TPYJIUHBI K HEH MpHUCOeANHsIeTCs Xpsil 2-ro pedpa. B
HUKHEM OTJIeNe TPYAUHBI MOKHO MPOUIYNaTh Me4e- BUAHBIA OTPOCTOK. Touka Ha
CepellMHe TPYIWHbI y OCHOBAaHHUS MEUYEBUAHOTO OTPOCTKA HA3bIBACTCS
HUOKHETPYAMHHOW TOukoW. OHa TakXe MCIOJIb3YeTCsl B KAayeCTBE OpPUEHTHpA B
anTporiomeTpur. B MolI0IOM BO3pacTe MEUEBHUJIHBI OTPOCTOK MpPU JIETKOM
HaJaBiIMBaHUM cMmeniaeTcss Hazan. Ilocne 35 ner rpyauHa mnpeAcTaBiseTCs
MOHOJIUTHBIM 00pa3oBaHueM. PeOpa cOCTaBISIOT KOCTHYIO U XPSIIEBYIO OCHOBBI
TpyAHOU KieTku. [Ipu mpourynsiBaHuu U oTcueTe pedep Helb3sl OTPHIBATh PYKy OT
MOBEPXHOCTH TeJa HATypIIHMKa, HHAYe JIETKO OomuOuThes. OObIyHO 32 1-€ pedpo
MIPUHUMAETCSL KIIFOYMIIA, KOTOpas 3aXBaTblBaeTCd 1-M W 2-M majblamMu IpaBou
(mpu otcuere pebep ciieBa) WM JEeBOH (Mpu OTcYeTe pedep chpaBa) pyKH Tak,
yTOOBI 2-U TaJiel] HAXOJIWJICSA BBINIC KIFOYWILI, a 1-i — HmKe, T. €. B 1-M
MexpedepHOM mpoMexyTke. OnpeenB 3TOT IPOMEXKYTOK, MEPEMEIIAIOT K HEMY
2-i maneinl, 3ateM |-M TajbleM HAIIyIbIBaIOT 2-¢ pedpo U 2-U MexpeOepHbIH
IPOMEXYTOK, KyJa MEepecTaBsIOT 2-U manen, a 1-M HamynsiBaroT 3-€ pedpo,
NepecTaBisAoT 2-i majnen B 3-i MexpeOepHbI NMPOMEXYTOK M T. A. Otcuer
BEpPXHUX pedep (10 5-T0) MpOU3BOAUTCSA OKOJIO TPYAUHBI. 3aT€M Ha/J0 HECKOJBKO
OTCTYNIUTh OT HEE JAaTEepPaJbHO, TaK KaK IPOMEXYTKH MEXAy XpsiiaMmu pedep
CTAaHOBATCS MEHbILE, U YaCTO XPALIEBbIE KOHIIBI HMKHUX pedep cpacTaroTcs B
OJIHY CIUIOIIHYIO MIacTHUHKY. He pekoMeHayercss Mpou3BOAUTE OTCUET pedep Mo
CpelHEW KIYUYHOW JIMHUM, [OTOMY 4YTO HPHUXOAUTCS MPEOJ0JIEBaTh
3HAYUTEIBHOE COMPOTUBIIEHUE CO CTOPOHBI OOJBIIONW M MajOW T'PYAHBIX MBIIILI.
[Ipu BHOXE ¢ BTATMBAHHEM OPIOIIHOW CTEHKH IMOJ KOXKEH CTAaHOBSITCS 3aMETHBIMHU
MEUYEBUIHBIM OTPOCTOK, MpaBasg W JeBas peOepHble AYrM, HWKHUE pedpa u
MexpeOepHble mnpomexyTku. IlpaBas u 1neBas peOepHble Iyrd 0O0pa3yroT
NOATPYAMHHBIN yroj. MoxHO Ha0d0JaTh, Kak MPH BJOXE OH YBEJIMYUBAETCS, a
npu BbIOXE yMeHblaercs. [lo BennynHe MOArpYyIMHHOrO yria cyiasiT o ¢gopme
IPYAHOW KJIETKM (IIPU OCTPOM yIJIe TIpyldHas KIETKa y3Kas, NP TYIOM —
mUpoKasi). Y  CHOPTCMEHOB, OCOOEGHHO y TSIKENOaTJIeTOB U OOpIIOB,
NOATPYAUHHBIN yrojl MoeT gocturatsh 120°. /I cnopTCMEHOB U3MEHEHHUE 3TOTO
yrjla 0Opu JbIXaHWM HWMEET Ba)XXKHOE 3HAYCHHME, TaK KaK JbIXaHHUE Y HHUX
OCYLIECTBIISIETCS. MTPEUMYIIECTBEHHO HIKHUM OTAEJIOM TIpyAHOW KieTku. Ecnm
npu  pacciabieHHBIX MBIIIIAX JKUBOTA MAJbMUPOBATh 2-M U 3-M MabllaMu
pebepHyto n1yry, To MoxkHO omnpenenuts 10, 11 u 12-e pebpa, cBOOOAHO Jexaliue
B MblIax. Hanbonee BricTynaromas Broepes 1 BHU3 Touka Ha 10-M pedpe ciykut
OPUEHTUPOM JJIsl ONPEAENICHUS IJMHBI TPYIHON KIETKU (OT CepeauHBbl KIIOUYHUIIBI
0 JaHHOW TOYKH), a TaKKe JJs YCTAaHOBJIEHHS CUMMETPUYHOIO WU
ACUMMETPUYHOIO CTPOCHUSI €€ HUXKHETO OT/AeIaA.

Penmeenoecpammul. Ha peHTreHOrpaMMax MO3BOHOYHOTO CTOJIOA U TPYAHOU
KJIETKH B MEpeIHEN MPOEKIUU HAJI0 YMETh ONPEAEISATh COOTBETCTBYIOLUIUN OTIEN
MO3BOHOYHOI'O CTOJI0A, MOKa3aTh Tejia TO3BOHKOB, WX OTPOCTKH, IMPOEKIUIO
MEKIO3BOHOYHBIX JIUCKOB, pedep, MexpeOepHbIXx IpoMexyTkoB. Ha mpsamoit
pPEHTTeHOTrpaMMe MOSICHUYHOTO OT/eja IMO3BOHOYHOIO CTOJI0a XOpOIIO BHIHBI
Teaa TO3BOHKOB C  XapakKT€PHbIMM  IPOCBETICHHBIMH  IOJIOCAMH  —
MEXIIO3BOHOYHBIMU JIUCKaMHU, IONEPEYHBIE OTPOCTKU, TEHU OCTUCTBIX OTPOCTKOB,
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HaJIO)KEHHBIE Ha Teja M03BOHKOB. [lo PEHTTCHOI'paMMaM pPa3jIMYHbIX OTACIIOB
ITO3BOHOYHOI'O CTOJI0a MOIKHO OoNnpecACInuTb COOTHOIICHUEC BBICOTBI AMCKA H
BBICOTBI TCJlIa IIO3BOHKA (LICM 9TO COOTHOHICHHUC 60J'II>HIC, TeM OOJIbIIe
HOI[BI/I}KHOCTI)). I[Io »tolt ke PCHTICHOIpaMMC MOXKHO COPUCHTHUPOBATLCA B
HallpaBJICHUHU IICPCOAHUX U 3aTHUX KOHIIOB pe6ep.

KoHTpoJibHBIE BOIPOCHI

1. Kakue oO6pazoBaHmsi OTHOCSTCS K CKEJIETY TYJIOBHIIA?

2. Kakue QyHKIMH BBITOTHSIOT TO3BOHOYHBIN CTOJIO U TpyIHAs KieTKa?

3. Kakue otnienbl ”MeeT MO3BOHOUHBINA CTOJI0 M CKOJIBKO ITO3BOHKOB B KaXKJIOM U3
HUX?

4. Kakue gactu umeet 1mo3BoHok? KakoBel ocobeHHOCTH cTpoeHus 1, 2 u 7 mieii-
HBIX MTO3BOHKOB?

5. Kakue oTiinuust UMEIOT 1IEHHbIE, TPYIHBIE U MOSCHUYHBIE TTO3BOHKU?

6. KakoBo cTpoeHue KpecTia U Kormyuka?

7. Kak coeiMHSAIOTCS MO3BOHKH Mex Ay co0oii? Kakoe 3HaueHue UMEIOT U3TUOBI
MO3BOHOYHOI'O CcTOJI0a?

8. Kakue cBs3KU MMeeT MO3BOHOYHBIN CTOJIO?

9. Kakue 1BUXEHHS B IO3BOHOYHOM CTOJIOE BO3MOKHBI?

10. Kak coenuHseTcst TO3BOHOUYHBIN CTOJIO ¢ uepernom?

11. Kakue o6pazoBaHusi OTHOCSTCS K TPYAHOM KIIETKE?

12. Kak coeaunsitorcs pedpa ¢ TpyAMHON U TO3BOHOYHBIM cTOJI00M? [ e
onpenensoTca pedepHas ayra, 11-e u 12-e pedpa?

13. Kakoe BiusiHME OKa3bIBAIOT 3aHATHS CIOPTOM HA Pa3MeEpPhI U MOJABUKHOCTb
TPYIHOU KJIETKA?

14. KakoBbl BO3pacTHbIE U UHIUBHAYaIbHbIE OCOOEHHOCTH MTO3BOHOYHOIO CTOJI0A
U TPYJHOM KJIETKU?

CkeJieT rosioBbl (4epen). CKeJET TroJIOBbl COCTOUT M3 KOCTEH M UX COCAUHEHUMN
(cMm. cxemy).

[——— CkeneT ronoBH l
l__ Koctu ﬁl I_ CoeauHeHus KocTei _l

Koctu uepena Koctn amua HenpepnisHbie IMpeprisHLIe
4, ¢ [ fe (BUCOUYHO-

HUKHede-
Henaphnie: Ilapheie: TMapupie: Henapuwie: CRHXOHIPO3BI .
P p P pible X po JIOCTHOH cy-

A06Has, BUCOYHAA, BEPXHAA HUXKHAT IisE CTaB)
peuteTya- TEMEHHAs  uemMoOCTb, YeJKCTh, l
Tasa, KIH- CONIHNK
H‘;B;{ s CKyJ/IOBad, i {lo cTpoe- IMo ua3-
A ’ MOABSA3bIU- HH Ba2HHIO
3aTBIROY- HocoBas, Has IQ l
Has .
cae3Hasn
* 3ybua- ITr0c- BeHeu- JlamOno-
HebHas, Thie KHe HbIT BUAHBIN
HHXHAA
HOcoBas Carurrans-
paKkoBH-

HbI
Ha
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IIpoeyuposanue xocmei uepena Ha NOBEPXHOCMb 20706bl. B BepxHEM
OTIEJE Yepena pacHoJIOKEHbl TeMEHHble KOCTH. C JjlaTepaJlbHOM CTOPOHBI Ha
KaXI0H M3 HUX MPOLIYIBIBAIOTCA TeMEHHbIE Oyrpbl. JIOOHas KOCTh HAXOIUTCS
cuepeau u cBepxy. Ha 100HOM KOCTH jaTepanbHO OT CPEAUHHOM JIMHUU Teja
IPOLIYIBIBAIOTCS U JaXXE€ 3aMETHBI IO/ KOKEW JIOOHBIE Oyrphl, HUKE KOTOPBIX
IPOCIUPYIOTCS HAAOpPOBHBIC IYTH, a €Ile HUWXKE — HaJrJIa3HU4YHble (BEpXHUE
rJIa3HUYHBIE) Kpas. [lmockas miomazgka Ha JTOOHON KOCTH MEeXAy HaaOpOBHBIMU
ayramMu o0pasyeT HaAmnepeHOChe. 3aThUIOYHAs KOCTh HAXOAWUTCS C33JH U CBEPXY
yepena. Ha Hell npomrynbeiBaeTcs HapyKHbIM 3aTbUIOYHBIN Oyrop. Bucounsle
KOCTH PACIIOJIOKEHbI Ha OOKOBBIX IMOBEPXHOCTAX uepena. Camblil KpyNHBIA €€
OTPOCTOK — COCLEBHUIHBIA — IIPOILYIIBIBACTCS 1103311 YITHOM pakoBUHBL. K HEMY
IIPUKPEIUIIETCS TPYIUHO-KIFOUNYHO-COCLEBHU/IHAS MBIIIIIA.

CooTHolIEHHE NPOAOIBHOIO pa3Mmepa uepena (OT HAANEPEHOChS [0
3aTBUIOYHOTO BO3BBILLIEHUSI) U TIONEPEYHOTo (MEXAy TEMEHHBIMH Oyrpammu)
NO3BOJISIET CYyUTh O (hopMe yepena (JIMHHOM, CpeIHEN, IIUPOKON ).

Ha nuue xopomo npomrynbiBaoTcs oOpa3yrollide CHMHKY HOCa HOCOBBIE
KOCTH, OT KOTOPBIX B CTOPOHY M KHHU3Yy pacloOJIaraeTcs BEpXHAA YEIIOCTh
COOTBETCTBYIOIIEH CTOPOHBI. K MOArIazHUYHOMY Kpar0 CHHM3Y U C JaTepajbHOU
CTOPOHBI TPUMBIKAET CKYyJIOBast KOCTb. (COOTHOIIEHHE PACCTOSHHUS MEKIY
CKYJIOBBIMU KOCTSIMU WM JJIMHOM JIMIIAa OTNpenesieT ero gopmy (IJIUHHOE U Y3KOE,
KOPOTKO€ M mMpokoe). Hrke moArsa3HUYHOTO Kpask HaXOOUTCS yriayOleHue —
cobaubs siMKa. Ha HIM>KHEW 4entocTH MO CPEJUHHON JIMHHMM JIMUA ONpEeesieTcs
noA00pOJJOYHOE  BO3BBIIICHHWE. 3aqHUN Kpal BETBHM HWXKHEH  YENIOCTH
3aKaHYMBAETCS YIJIOM HUKHEU YEIFOCTH.

OpnHa M3 KOCTEH JIMLEBOro Yeperna — MOAbA3bIYHAs] — PACIOJIOKEHA Ha
[IEpEIHEN TOBEPXHOCTU IIEW I0JI HUKHEU 4emrocThio. Kaxayro KOCTh HYKHO
OPUEHTUPOBATh COOTBETCTBEHHO €€ pACIOJIOKEHUIO U YMETh II0Ka3aTb €€
OCHOBHBIE YaCTH, OTPOCTKH, OTBEPCTHS], OyTOPKH.

Coeodunenue kocmeil uepena VI3yuas coeluMHEHUs KOCTell uepena,
HEOOXOJMMO BCIOMHUTh OCOOEHHOCTH ero pas3BuTus. OcHOBaHME dYepena
pa3BUBACTCA, MNPOXOAS TPU CTAAUU: IIEPEIIOHYATYIO, XPSILIEBYH, KOCTHYIO.
[ToaToMy npeobnanaroiiee OONBIIMHCTBO COEAMHEHHM 371€Ch CUHXOHpO3bl. KocTu
K€ KpBIIIM uepena M OoJiblllasg YacTh KOCTEM JMIlAa pPa3BUBAIOTCS, MHUHYS
XpSIIEBYIO CTaaHI0. JTO OOYCIIOBIMBAET HAJU4Me 31E€Ch CHUHIECMO30B B BHJIE
IIBOB: YEHIYWYAaTOTO — MEXIY BHUCOYHOW M TEMEHHON KOCTAMH, 3yOUaThIX —
MEXIy JOOHOW M TEMEHHOM KOCTAMHM (BEHEYHOI0), MEXKAy MpaBoll MU JIEBOU
TEMEHHBIMU KOCTSIMH (CaruTTajJbHOTO), MEXKAY TEMEHHBIMU M 3aThUIOYHOMU
KOCTSIMU (JJaMOJOBHIHOTO) M IUIOCKUX — MEXAY KOCTsMH Juma. Bce 3To
HEIIPEPBIBHBIE COCAVHEHUs, JIMIIb HWKHSSA YEIIOCTh COCIMHSETCA C YeperoM
IIOCPEACTBOM IIPEPBHIBHOIO COECIMHEHUS — BUCOYHO-SIM)KHEYEIFOCTHOIO CYCTaBa,
KOTOPBIA HYKHO M3yYUTh [0 PEKOMEHIOBAaHHON cxeme 00paTHB BHUMAHUE Ha €ro
0COOEHHOCTH (JIByXKaMEpHBII, KOMOMHUPOBAHHBIN). [|BMKEHNS HIDKHEW YEIIOCTH
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B BUCOYHO-HIKHEUETIOCTHOM CYCTaBE HaJ0 YMETh MPOJAEMOHCTPUPOBATh Ha ceOe
Y Ha HaTypUIUKE.

Yepen 6 yenom. CHauana cleQyeT HW3Y4YMTh KpBIILy depemna, 3aTeM
BHYTPEHHIOIO M HApYKHYI IOBEPXHOCTU OCHOBAHHS YE€pena W, HAKOHEL], €ro
tonorpaduueckue oOpa3zoBaHus. Ha BHEIIHEH MOBEPXHOCTH KpBIIIM Yeperna
XOpOLIO BHUJAHBI oOpa3ymoomue ee JI0OHas, TeMEHHas, 3aTbUIOYHas M BUCOYHAs
KOCTH, pa3ZejiCHHbIE IIBaMM; Ha BHYTPEHHEHl — carurraibHas Oopos3na, Ine
pacmojoXkeH OJHOMMEHHBIH CHHYC, U OOpO3/bl JUIsi KPOBEHOCHBIX COCYJOB; Ha
pacnuiie — JB€ TUIACTUHKMA KOMITAKTHOTO BEIECTBA, a MEXIY HUMH ryOuyaToe
BEILECTBO.

Ha BHyTpeHHEN NMOBEPXHOCTH OCHOBAaHHMS 4YEpEIa HAJNO0 HAUTU NEPEIHION,
CPEIIHIOI0 M 3aJHIOI0 YEpEIHbIE SIMKH, KOCTH, UX 00pa3yrollue, U OTBEpCTHs (B
HaIlpaBJICHUM CIIEpEeNu Ha3aj): peuleTyaTble, 3PUTENIbHBIA KaHaj, BEPXHIOK0
IJIA3HUYHYIO 1Iellb, IEPEAHEE PBAHOE, KPYIJIOE, OBAJIbHOE, BHYTPEHHEE CIYXOBOE,
SAPEMHOE, 3aTBUIOYHOE Y KaHAJI IIOIb3BIYHOTO HEPBA.

Ha nHapyxHOIl NMOBEpXHOCTH OCHOBaHHUS uepena (IpU PACCMOTPEHUU €Tro
CHHU3Y) CIIepeau PacIojoKeHbI: KOCTHOE He00, 00pa30BaHKOE HEOHBIM OTPOCTKOM
IpaBOM M JIEBOM BEPXHUX YENIOCTEH U HEOHBIMU KOCTSIMH; XOAHBI, COEIUHSIOLINE
IIOJIOCTh HOCA C IJIOTKOW; 3aTBUIOYHBIE MBIUIEJIKU JUISl COCIUHEHHUS C ATJIAHTOM;
NOJBA3BIYHBIN KaHAJI, IPOHU3BIBAIOIINN MBILIEIKH, COCUEBUIHBIN U IUIOBHIHBIN
OTPOCTKH, MIMJIOCOCUEBHUIHOE OTBEPCTUE, HUIKHEUENIOCTHAS SIMKA HAa BUCOYHOM
KOCTH ISl COEAMHEHUS C HUKHEH YeIIOCThIO.

N3 xpynHbIX Tomorpauyeckux 0Opa3oBaHUM, KOTOpPHIE BO3HHUKAIOT IpPH
COCIMHEHUU OTACNIbHBIX KOCTEM uyeperna, HEOOXOAUMO H3Yy4YWTh [JIa3HUILY,
HOCOBYIO M POTOBYIO MOJIOCTH. B ria3HuIle HAa/l0 ONPEAEIUTh CTEHKU (BEPXHIOHO,
HIKHIOIO, MEIUAJbHYI0 M JIaTEpalIbHYI0), KOCTH, KOTOpble HMX O00pa3yroT, Hu

OTBEPCTUS] — 3PUTEIbHBIM KaHAJI, BEPXHIOK W HWKHIOK TJIA3HUYHBIC IIEIH M
HOCOCJIE3HBINA KaHall.
B mosioctn HOCa cieayer paccMOTPETh CTEHKM — BEPXHIOK, HUKHIOIO,

MEIUaIbHYI0, OOpa30BaHHYI0 TMEPETrOpOAKON HOca, |  JaTepallbHYIO C
pacIoJiararoluMUCs Ha HEM BEPXHEU, CPEAHEN U HUKHEW HOCOBBIMU PaKOBUHAMHU
U 00pa3ylIIMMHUCS MEXKJIy HUMHU HOCOBBIMH XOJAaMH: BEPXHHUM, CPEIHUM U
HUKHUM, TPOXOJi MO KOTOPBIM BO31yX (MIPH JIBIXaHWHM Yepe3 HOC) 3aMenisieT
JIBUKEHHE, OUHIIIAETCA OT MbUIA, COTPEBACTCS U YBIAKHSICTCS.

B mnonoctu Hoca wumeroTcs COOOIIEHMS: CHepead — TPYHIEBUIHOE
OTBEPCTHUE, C3a7U — XO0aHbl, COOOIIAIONINE €€ C TTIOTKOM, HOCO-CIE3HBIM KaHAT —
C TJIa3HUIICH, HEOHbIE OTBEPCTUSA — C TOJIOCTBIO pPTa U OTBEPCTUS C
OKOJIOHOCOBBIMM ~ Tla3yXxaMH (JJOOHOW, BEpPXHEYEIIOCTHOM, KIMHOBUIHOW U
peleT4yaThIMU SUYeHKaMu).

Ha narepanbHOl NOBEPXHOCTH Yepena HaJ0 YMETh IOKa3aTh BHUCOYHYIO
AMKy (B HEH pacrojaraetcss OJHOMMEHHAs MbIIIIA), MOJBUCOYHYIO SIMKY,
TPAaHUIIEH MEXTY KOTOPBIMH CIYXKWUT TOJBHUCOYHBIA TpeOeHb, a TaKkKe
KPHTJIOBUAHO-HEOHYIO SIMKY — MEXJy BEPXHEW YEIIOCTHI0O U KPBUJIOBHIHBIM
OTPOCTKOM KJIMHOBHJIHOW KOCTH.
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bonwpmoe 3HaueHme wuMeEOT KOHTP(GOPCH (OMOpPHBIE MeCcTa uepemna) B
CMSITYCHUHM TOJIYKOB M COTPSACEHUI, MOJydaeMbIX UYEpPEroM, OCOOEHHO B TaKUX
BHJIaX CIIOpTa, Kak O0kc, ¢hyTdoi1, 6opbda u ap.

3aKOHYMB H3y4YEHHUE CTPOCHHUS depena, HEO0OXOJAMMO OTMETUTh €ro
BO3pacTHble 0COOCHHOCTU. K HUM OTHOCATCS: Ha Yeperne HOBOPOXKIECHHOTO —
poaHWYKHA (TIepeaHu, 3aAHUN, KIWHOBHIHBIA M COCLEBHUIHBIN), IIHPOKHE
MPOCIONKN COETMHUTEIHHOM TKaHHU B IIBaX, OTHOCUTEIBLHO HEOOJIbIIAs JIUIIEBas
4acTh Yepera, HATMINE XPAIla MEXKTy 9acTsIMU KOCTEH; Ha CTapYECKOM Udeperne —
OTCYTCTBHE JYHOK JIJisi 3yOOB B QJIbBEOJIIPHBIX OTPOCTKAaX, CHHOCTO3HUPOBAHHE
mBOB # Ap. O4eHb Ba)XHO 3HATH CPOKHU 3apacTaHMs POJHUYKOB M IIBOB Uepema.
Kpome Bo3pacTHBIX OCOOEHHOCTEH dYepenm WMeeT IOJIOBBIE WM WHANBUIYaTbHBIC
ocobenHocTn. Ha depemax mrofell pa3aMvyHOrO BO3pacTa M IOJIa HEOOXOIUMO
POCIEANTh U3MEHEHHE (POPMBI, pa3MepPOB U TPOIOPIIHIA Yeperna.

KoHTposbHBIE BONIPOCHI

1. Kakue koctu oTHOCATCA K yepeny? ['1e OHM pacioIOKEHbI?

2. Kakue napHble 1 HEMapHbIE KOCTU OTHOCATCA K KOCTAM Jnna? ' e
pacIoa0KeHbl HOCOBAS M CKYJIOBast KOCTH, BEPXHSS U HIXKHSISL YEIIOCTH?

3. Kakoe cTpoenue umeroT J00Has1, 3aTbUIOYHAs U pelieTyaTas KoCcTu?

4. Kak mocTpoeHa BUCOYHAsI U KIIMHOBUAHAS KOCTH?

5. Kakue xocTr 00pa3yroT Kpbllny uepemna?

6. KakoBbl OCHOBHBIE aHATOMHYECKHE 00pa30BaHNs BHYTPEHHETO OCHOBaHUS
yepemna?

7. KakoBbl OCHOBHBIE aHATOMHYECKHE 00pa30BaHUs HAPYKHOTO OCHOBAHUS
yepemna?

8. Kakne mBbl nmeet uepen? K kakoMy BUly COEAMHEHUN OHU OTHOCSTCA?

9. Kakue 0co0€HHOCTH UMEIOT KOCTH uepera?

10. Kakne kocTu coepkat BO3yXOHOCHbIE Ta3yXu?

11. KakoBo cTpoeHHE BUCOUYHO-HUKHEUETIOCTHOTO CycTaBa?

12. Kakoe ctpoeHue umeeT riazHuna’?

13. KakoBo cTpoeHue noioctu Hoca?

14. Yto Takoe KOHTP(HOPCHI Yeperna U KaKOBO UX 3HAUCHHUE B MPAKTUKE cIOpTa?
15. Yem xapakTepusyeTcs 4epern HOBOPOKACHHOTO U CTapyeCcKuil uepen?

16. KakoBbl HHIMBUAYaIbHBIE OCOOCHHOCTH Yepena?

Ckesier BepxHeil KOHeyHOCTH. CKelneT BepXHEW KOHEYHOCTH, MOJ00HO
CKEJIETY TYJIOBHIIIA, COCTOUT M3 KOCTEU U UX COCAUHEHUM (CM. CXeMY).
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CkeseT BEPXHEH KOHEUHOCTH

"Ionc BepxHel KOHEYHOCTH CpofoaHasi BEPXHAA KOHEYHOCTb
KocTu: CocauHEHUA  KOCTei: Otpenn  (koc-  CoepuHeHMA xoti'reﬂ: nieuesoit
JIONATKa, CPYAWHO-KIIOUHYHbIH TH): ILIe40 cycraB, JIOKTEBOH CYyCTaB, coe-
KJIIO4YMDa CycTas, AaKpoOMUaNlbHO- (nnevyepas IWHEeHHs KOCTeil mnpeAriedbs
KJKOUYHYHBIA CyCTas KOCTB), TIpead- (yyenokTeBble CyCTaBbl —
nneube (JIOKTE-  NPOKCHMAJbHBIA M AUCTANb-
Bafli M JIyudeBas HBIM, MEXXKOCTHAfi NE€pPeroH-
KOCTH) Ka), Jiyde3ansCTHblLi# CYCTas,
KHMCTh 1 cycTaBbl KUCTH  (MeX3anacT-

Hble, 3afACTHO-NACTHbIE, MEX-
NACTHLIE, NACTHO~(aJaHroBbIe,

mexdasaHroBsle)

Mansupr (1-¥1 ma-

Bansictee (I paAn: scts neuy — 2 danau-

nagbeBUAHAA, MOy~

JIYHHadA, TpPeXrpaH- (5 Tpy6- rm: HPOKCH;::J;::
Has, TOpPOXOBUIHASN HaThIxX Haa M JHeT
KOCTEeH) HadA;

KOCTH;
11 pag  Tpaneuus,
TpaneLuueBUIHAaA,

2—5-1 naabubl—
no 3 <danaarn:

aJlbHaRA
roJjopyaTas, KployKo- gg:;::;d H ml,m
BHAHASA KOCTH) TajibHaf)

llosac eepxueti koHeyHoCmu (njeyesou NosAC) COCTOUT U3 JIOMATKU U
kiouniibl. OH umeer ¢GopMmy dJumHIca. 3aTsHKKOM CBOJA CUMTAETCS KIIOUUIIA,
pacroyoKeHHasi CIepeld B BEpPXHEM OTAesne TrpyaHoud kieTku. Kirouuna
yIEPKUBAET CBOOOJHYIO BEPXHIOIO KOHEYHOCTh B OTJAJICHUU OT TYJIOBHIIA, YTO
obOecrnieunBaeT CBOOOMY M paszHooOpasue ee JBkeHuiM. bmarogaps miuedeBomy
MOSICY BEPXHSISI KOHEYHOCTh CBEIIMBACTCS BHU3 MO33JU JMHUU TSHKECTU Tela,
MoMoOTasi COXpaHATh €ro BepTUKaJIbHOE ToyioKeHue. Kirouuniia xopouio pa3Bura y
JKUBOTHBIX  (OCOOCHHO  Jla3aloOUIUX,  JICTAIOIIMX), KOTOpble  OO0JajaroT
pa3HOOOpa3HbIMU  JBIOKCHUSIMU. [Ipu ABMIKEHHMSIX KOHEYHOCTEM TOJIBKO B
CaruTTaJIbHON TJIOCKOCTU KIIIOYHMIIAa Heaopas3BuTa (y Jioliajel, KOIIeK, cOo0akx).
[Tosic BepxHE KOHEYHOCTH HE 3aMKHYT. [I0JIHBIH KOCTHBIM CBOJ 3/€Ch OB OBI
HEBBITOJICH — OH OTPaHUYUBAJ ObI IBIDKCHUS M HE 3aIUIai Obl TPYAHYIO KIETKY
OT COTPSACEHUMUA W TONYKOB. [lojokeHHe KOoCTel Iosica BEPXHEHM KOHEYHOCTH
pPa3ITUYHO W 3aBHCHUT OT (DYHKIIMU MBIIII] U UX pa3BUTHs. [Ipu CHIBHO pa3BUTHIX
MBIIIIAX, HAXOASIIUXCS CBEPXY M C3ad MO0sSiICa, OH HECKOJIbKO TMPUIMOIHAT U
OTTSIHYT Ha3aJl, IPH CJ1a00 Pa3BUTHIX MBIIIIAX OMYIIEH B CHITY TSKECTH U CABUHYT
Briepen. HopManbHbIM cuuTaeTcsi Takoe IMOJIOKEHHE Mosica, KOrJa KIYula
OTKJIOHEHA Ha3zaj OT (POHTAIBHOM TJIOCKOCTH Ha 25—45°. Ha aHaTOMHYECKUX
npenaparax HECKOJIbKUX KIIIOYHIL JIETKO YOEIUThCS, YTO TOJIIMHA UX U dopma
n3ruda HeoMHAKOBBI. OHU KIIFOUHUIEI TOHKWE U MOYTH MpsIMbIE, APYTUe CUIIbHO
W30THYThI. ODTO 3aBUCUT OT Ppa3BUTHS M JCITEIBHOCTH MBI, K HeH
MPUKPEIUIIIONIUXCs. Tam, TJie TsAra MBIIII CUJIbHEE, U3THO B CTOPOHY ITHX MBIIIII]
Oyner Oosiee BhIpakeH. BimsHue (QYHKIUNA MBI MOXXHO MPOCICAUTh U Ha
aHATOMUYECKUX TMpernaparax JIONAaTKu. EciM MbIIIbI, MNPUKPEIUISIOMHEcs K
MEIUATIbHOMY Kpal WIM HWXKHEMY Yriy JIONATKU, XOPOIIO pPa3BUThI, 3THU
oOpa30BaHUs YTOJIIEHBI, TPU CJIA00M Pa3BUTUHU MBIIII] Kpast IOTIATKH TOHKUE.

Kak BugHO Ha ckesere, JonaTKa CIYKUT ONOPOM ISl BEPXHEN KOHEUYHOCTH,
COENIMHSSICh B 00JIACTU JIATEPAIIBHOTO yIJIa ¢ IUIEYEBOM KOCThIO. B oTimume ot
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KJIFOUMIIBI JIONATKa pa3BUTA Y BCEX KUBOTHBIX, UMEIOIIUX MEPEAHUE KOHEUHOCTH.
[Ipn u3ydeHUM OTIEIBHBIX KOCTEH IMOsica BEpXHEH KOHEYHOCTH HEOOXOIUMO
HAay4YUTHCA MPABUIBHO OPUEHTUPOBATh UX. JlJIsl 3TOr0 HAJO B3STh KIKOYUILY B PYKY
TaK, 4TOOBI YTOJIIICHHBIM KOHEI €€ ObUl HamlpaBJeH MEAHAIbHO, a TOHKHIA,
CIUTIONICHHBIA, — JIaTepalibHO, TJajJKas MOBEPXHOCTh — OOpallleHa BBEpX, a
niepoxoBaTasi — BHM3, BBINYKIOCTh HM3TM0a, MAYIIETO OT TPYIAUHHOIO KOHIA
KJIFOUMIIbI, — BIOEPE, a UAYLIErO OT JIATEPAJIbHOIO €€ KOHIIAa — Ha3al. Y JOoNaTKu
HIOKHUW yroi JODKeH OBITh HampaBieH BHU3, peOepHas MOBEPXHOCTD,
MpEACTAaBICHHAs B BHUJIC€ MOJJONATOYHOM SIMKH, — BIEpel, MHOBEPXHOCTb,
pazziesieHHass OCThIO JIONATKM HA JIBE SIMKH, HaJOCTHYIO U MOJOCTHYIO, — Ha3aj,
MeAMANbHBI Kpall — K MMO3BOHOYHOMY CTOJIOY WJIM K CPEAMHHOM JIMHUU Tela,
YTOJIIIEHHBIA ~ JIATEPaJbHBIM  YrOJ, HWMEIOINIMM CYCTaBHYIO BHAJAUHY JUIA
COEJIMHEHHUS C IJIEYEBOM KOCThIO, — JIaTepasibHO. B 00sacTi 3TOr0 yria Xopomo
BHUJIHBl KJIFOBOBUIHBI OTPOCTOK JIOMATKH, CBEIIMBAOIIMICA HaJ CyCTaBHOU
BIIAJINHOW, M AaKPOMHUAJIBHBIA OTPOCTOK, SBJISIOIIMICS MPOJOKEHUEM OCTHU
jgonatky. Ternepp JIErKO HAWTH MEAWAJIBHBIM Kpal JIONATKH, BEPXHUU Kpaul C
OJIHOMMEHHBIM YIJIOM MEXIY HUMU W JIATEPAJIbHBIA. YPOBHU HUKHUX YIJIOB
JIOMATOK CIpaBa U CJIeBa CIYKAT OPUEHTUPOM JJIsI YCTAHOBJIEHUS aCUMMETPHUH B
PacCIONOKEHUU MOSICA BEPXHEW KOHEUHOCTH Y HAJIMYUS CKOJIMO30B.

C60000HY10 8ePXHIOI0 KOHEYHOCHb COCTABIISIOT IJICYO, IPEAIICYbE U KUCTb.
[Ineqo — »5TO NPOKCUMAIBHBIA OTAET CBOOOJAHOM BEpXHEH KOHEUHOCTH,
npeariedybe — CPeIHUM, KUCTb — JAUCTalIbHBIM (OHAa HMEeT JAJOHHYI0 U
THUIBHYIO TMIOBEPXHOCTH). [[MCTaNbHBIM OTJEIOM KHUCTH SIBJISIIOTCS Talblibl. CueT
NajgblEeB BEAETCS OT OOJBIIOro K MajnioMy (Mu3uHILY). [IpokcuMmanbHee mayibleB
JEXKUT TMSCTh, 3aTE€M 3alsICThE — CPABHUTEIBHO HEOOJBIIOW OTAENT KHCTH,
IMPUMBIKAIOIIMI K MpeAmieubto. PaccMarprBasi KOCTHYIO OCHOBY KaXZIOTO OT/esa
CBOOOJTHOM BepXHEH KOHEYHOCTH, CJIEIYyeT OOpaTUTh BHUMAHUE HA TO, YTO YHCIIO
KOCTEH B Ka)KJIOM U3 OTJIEJIOB YBEJIMUYHUBAETCA B IUCTAJIbHOM HAMPABJICHUU: TJIEUO
UMeeT OJHY KOCTh — IUICUEBYIO, MpEIiedbe — JIB€ (JIOKTEBYIO M JY4YEBYIO),
KUCTh — 27 (3amsicTbe 8 KocTeH, mIcTh — 5 kocTel, 1-it mamen — 2 ¢ananru, Co
2-ro 1o 5- najner — 1o 3 ¢ajgaHTu B KaXKIOM).

[TockonbKy OOJBIIMHCTBO KOCTE€H CBOOOJHOW BEpXHEH KOHEYHOCTH
TpyOUaThie, HEOOXOAMMO HAYYUTHCS OMPENENATh Y KaKI0H KOCTH TEJIO U KOHIIBI
(anmu3bl) — MPOKCUMATBLHBINA U AUCTATBHBI — C OCHOBHBIMU aHATOMUYECKUMU
oOpa3zoBaHusiMM Ha HuX. Kpome TOro, HEOOXOOUMO YMETh ONPEIECIATh
MPaBUIIBLHOE TOJIOKEHHE KaXJA0W KOCTH Ha CKeJleTe W Ha Harypluuke. [lnedeByro
KOCTh OPHUEHTUPYIOT TaK, 4YTOObl TOJOBKAa Ha MPOKCUMAJIbHOM »rnuduse u
MeIUaTbHBIA (OOJBIINM) HAIMBIIIEIOK OBUIM OOpalieHbl MeAualbHO (WU K
CpPEIMHHOM JIMHUU Teja); BeHeuHas (MeHbIlas) siMKa — BIEpel, a JIOKTeBas
(6onee rimyOokasi) — Hazazd. JIydeByr0 KOCTh pacmojiararoT Ha MpEariedybe Tak,
9TOOBI TOJIOBKA €€ HAaXOJUJIach MPOKCUMAILHO (OJMXKE K JJOKTEBOMY CYCTaBy), a
YTOJNIICHHBIA KOHEI] — JAUCTAIbHO (Omvke K KUCTH). [lepenHsis MOBEPXHOCTH
JMCTAIbHOTO KOHIIA JIy4EBOM KOCTH VIUIONICHA. 3/1eCh NPHXXUMAIOT K KOCTH
JYy4eBYI0 apTEpHIO MPU TOJACUYETe Myibca. MEXKOCTHBIA TpeOeHb HE0OXO0IUMO
OpPUEHTUPOBAaTh K JIOKTEBOM KOCTU. JIOKTEBYIO KOCTh KIAAyT Ha MpEAIIeUbe
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YTOJIIEHHBIM KOHIOM K JIOKTEBOMY CYCTaBY, IpPU 3TOM JIOKTEBOH (OOIBIIMIL)
OTPOCTOK JIOJDKEH OBbITh OOpallleH Ha3aj, a BEHEUHbI — BHepel. MeXKOCTHbBIN
rpeOeHb OPUEHTUPOBAH K JIy4€BOM KOCTH.

PaccmoTpuTe KOCTH, BXOISAIIME B COCTAB KaXKAOTO M3 OTAEIOB KHCTH.
OTcyeT KOCTEN 3aIsICThsl, PACIIOIOKEHHBIX B J1BA PsAJA, IPOU3BOJUTCS CO CTOPOHBI
OonplIoro manblia KUCTH. Ha kakmoll KOCTH msCTH M (anaHrax OIpenessioT
OCHOBAHUE, TEJIO U TOJIOBKY CO CHEU(PUIECKUMH CYCTaBHBIMU TOBEPXHOCTSMHU.

Oco0oe BHUMaHUE MPU U3YYEHHH OTHAEIBHBIX KOCTEH CBOOOJHON BEpXHEU
KOHEYHOCTH HAJ0 YJEIUTh CYCTaBHBIM TOBEPXHOCTSIM, (opMa KOTOPBIX
OIPEENSIET XapaKTep U BEIMYMHY MMOJBUKHOCTH B CycTaBaxX. BaXHOCTh U3ydeHHUS
COCIMHEHNN KOCTEW BEPXHEHM KOHEYHOCTH TPYAHO IepeoneHuTsb. lloatomy Ha
CKEeJIeTe, Ha aHATOMHYECKUX Mpernaparax HEOOXOIWMO KaXKIblil CyCTaB M3Yy4HTh
noJIpoOHO, OMHCATh €ro MO MPEAIOKEHHON CXeMe, pacCMOTPETh PAaCIOIOKEHHE
CBSI30K, YSACHWUTb, KaKU€ JBM)KEHMs OHM OyIyT HAIpaBiIsATh U KaKU€ TOPMO3UTH,
4TO HMMeEET OOJbIIOe 3HAYEHHE Ui MPEeNOTBPALLEHUS TPaBM IPHU 3aHATHUAX
bu3HYecKoi KyJIbTypOi U CIOPTOM.

I'pyouno-xnouuunseiii cycmae. Hannmuue BHyTpu cycraBa CycTaBHOIO JUCKa,
IOpEeBpalIalOIeT0  CyCcTaB B JIByXKaMEpHbIH, OOYCJIOBIMBAaET  BBICOKYIO
KOHIPYDHTHOCTb CyCTaBa M BO3MOYKHOCTH JONOJHUTEIBHOTO  JBUKECHUS.
Hecmotps Ha cemyioBuaHy0 (OpMY CyCTaBHBIX MOBEPXHOCTEN KOCTEH, rpyJauHO-
KIIFOUMYHBIN CycTaB (DYHKIIMOHHUPYET Kak MapoBUAHbIA. Hanmo mpocienuts xon
CBSI30K (TPYJUHO-KJIIOYUYHOM, peOCpHO-KIIOUMYHOW M MEXKKIIOUMYHOW) U
YSCHUTh UX (DYHKIMOHAIBHOE 3HAaueHue. [ pyAHMHO-KIIOYMYHBIA CyCcTaB, KaK Obl
JOTIOJIHSSL TJIEYEBOM, MO3BOJISIET BEPXHE KOHEYHOCTH MPOU3BOJIUTH JBHXKCHUS C
OonpmIMM pa3maxoM. B gaHHOM cycTaBe OOBIYHO 00€ KOCTM Tosica BEpXHEH
KOHEYHOCTH JIBHJKYTCSl OTHOBpEMEHHO. Crien(pUUHOCTh JBUKEHUIN BbIpAKaeTCs B
TOM, YTO BOKPYI BEPTHKAJbHON OCH IOSIC JBMXKETCS BIEPEN W HaA3ald, BOKPYT
CarMUTTAJIbHOM MPOUCXOJUT T[OJHUMAHUWE M OIyCKaHHE I105ica, a BOKPYT
(GpOHTANBHON BpallleHHE KJIOYHUIbl, OHA HECKOJbKO IMOBOPAYMBACTCS BIEpEa U
Ha3aj (HampuMmep, BO BpeMsl BBIHECEHHUS PYKHM BIEpe] NpU IJIaBaHUM CTHUIIEM
KpOJIb Ha TPY/IH, PU BhITIaJIE B (DEXTOBAHUHM).

CycTaBHbIE TIOBEPXHOCTH aKPOMHAJIBHOIO KOHIA KIKOYMIBI U OTPOCTKA
JIOTIAaTKUA TO3BOJISIIOT YOEAUTbCS B TOM, YTO aKpPOMMAJIBHO-KIIOUMYHBIA CYyCTaB
IJIOCKUHM, @ Tyro HaTAHYTbhle CBA3KHM M IUIOTHAas Karcyna sBJSOTCS (hakTopaMu
OTrpaHUYEHMS IBHXKCHHM.

IIneuegori cycmas. CycraB BecbMa NOJABUKEH, & KOHTPYOHTHOCTb CYCTaBHBIX
MOBEPXHOCTEH COWICHSIOUIMXCS KOCTEH HE3HAYMTENbHA: CyCcTaBHas BIAJUHA
JIOTIATKU, HECMOTPS Ha HalMYMe CYCTAaBHOM XpsALIEBOM TryObl, OYeHb Maia, a
CycTaBHasi MOBEPXHOCTh T'OJIOBKM IIeueBOM KocTH Oosnbiuas. Kamncyna cycraBa
TOHKasi U CBOOOJHAsI, CBSI30K IMOYTH HET. 3HAYUT, BO3MOXKHBI BHIBUXU B CYCTaBe,
MO3TOMY HAJ0 XOpOIIO 3HaTh €ro YKPEeIUIMIOUIM ammapar, 4YToObl mpu
crenupUUecKnX JIBUKEHUSX B BOJICHOOE, TeHHUCE, OacKeT0oIe U APYTUX BHUIAX
CIIOPTa IPENOTBPATUTH TPABMBI.

VYkpemmsomuii anmapar IJIEYEBOTO CyCTaBa BKIIOYACT: HEOOIBIIYIO
KJIFOBOBUJHO-TUIEYEBYIO  CBSI3KY,  BIUIETAIOUIYIOCS B KarcCyjJdy  CyCTaBa;
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KITFOBOBUIHO-aKPOMHUATBHYIO CBSI3KY, OOpPa3yHOIIyl0 MEXIY COOTBETCTBYIOITUMU
OTPOCTKaMU HIMPOKYH) CYXOXKWJIbHYIO IJIACTUHKY — CBOJ IUIEYEBOIO CYCTaBa;
MBI, OKPYKAIOIIUE CYCTaB; CYXOKUJINE IJIMHHOW T'OJOBKH JABYTJIABOW MBIIILIBI
mie4ya, KOTOpOe, MPOXOAs B IOJOCTH CyCTaBa, NMPUTATHUBAET TOJIOBKY ILJICYEBOU
KOCTH K CyCTaBHOW BIAJUHE JIOMATKH.

Jloxmesgoti cycmas. B oTiimuue oT MJI€4€BOro, JOKTEBOM CYCTaB CIOKHBIA —
HE TOJBKO IO YHCIY COEAUHSIONIMXCS KOCTE€W, HO W IO HAJIUYHUI0O B OJHOMN
CYCTaBHOM Karcyjie TpPeX CaMOCTOSTEIbHBIX CYCTaBOB pPa3IUYHON (HOPMBI, C
pa3IUUHbBIMU JABUXKEHUSMU. CpaBHHUBasE KOMIIOHEHTHI IIJIEYEBOIO CycTaBa C
KOMIIOHEHTAMU  JIOKT€BOTO, MOHO  BBIJCIUTh OTYETIMBO  BBIPAKCHHbBIC
KOJUIaTepalibHbIE CBSI3KUM. XOPOIIO BbIpaKEHHAss KOHTPYIHTHOCTh CYCTaBHBIX
MOBEPXHOCTEN CBUAECTEILCTBYET 00 OrpaHUYEHHOM MOJBUKHOCTH B 3TOM CYCTaBe.
Ha »T0 yKa3piBaeT W HaJdM4We KOCTHOTO OTPAHUYHTENS TPU Ppa3TuOaHUN
NpEeAIUiedbss B BUJIE JOKTEBOIO OTPOCTKA JIOKTEBOW KOCTH. M3ydas JnOKTEBOM
CycTaB, HEOOXOJIMMO BHUMATEILHO PACCMOTPETh COSTMHEHHS KOCTEH MPearieybs,
YSICHUTD, B KAKMX CyCTaBaX MPOUCXOJAT CICIIM(PUIECKUE JIJIST YEIOBEKA JTBUKECHUS
NpeArUieubsi — IMpPOHAUMA M CyNUHALMs, a TaKXke I0YEMY B IUICUEIIyYEBOM
CyCTaB€ HEBO3MOYKHO OTBEJICHUE MPEATIIICYbSI.

Jlyuezansacmuulti cycmas. ITOT CyCTaB elie 0oJiee CIIOXKHBINA, YeM TUIeueBOn
U JIOKTeBOW. Ero aMmcoBUIHYI0 MOBEPXHOCTh CO CTOPOHBI KUCTU (POPMHUPYIOT
KOCTH MPOKCUMAJBLHOTO Psifia 3amsiCThsl, IOBOJBLHO KPENKO COCIUHEHHBIC MEXTY
co0oli cBA3KaMu. DIUTMIICOBUAHAsL popMa CycTaBa 00eCeUNBAET IBUKEHUS B HEM
BOKpPYI' JIBYX OCEil BpamieHuss — (QPOHTAJbHOM W caruTTalibHOW. OJHAKoO y
CIIOPTCMEHOB  (BOJIEHOOIHMCTOB, TaHAOOIMCTOB, TEHHHUCHUCTOB) JTOT CYyCTaB
MOJICTUPYETCSl MPU JBIKCHUSX B IIAPOBUAHBIM C TpeMsi OCAMH BpallcHUSI.
PaccmoTpeB  CBSI30UHBIA  ammapar JIy4e3amsiCTHOIO  CycTaBa, HEO0O0XOJIHUMO
OTIPEICNINTh, TPU KAKUX JBIXKCHHSIX MOXET OBITh pa3phiB KOJUIATEPAIbHBIX
CBSI30K.

Cycmaevl  kucmu. VI3ydass COEOUHEHHMS] KOCTEM KHUCTH, HAO0 YMETh
MOCJIEA0BATEIbHO HA3BaTh CYCTaBhI, IOKA3aTh X HA CKEJIETE KUCTHU, 3HATh, MEKY
KaKUMU KOCTSMH OHU 00pa3yIOTCs, KaKUe CBSI3KH YKPEIUISIOT 3TH CYCTaBbl U KaKue
JBIDKEHUS B HUX BO3MOXHBI. OCOOCHHO BHHMATENIBHO CJIEAYET PaccMOTPETh
dbopmy 1-TO 3amsACTHO-TISCTHOTO CyCTaBa, OOECIICUMBAIOIIETO CIEIU(UUCCKUE
JBIDKCHUSI KHCTH 4elioBeKa (MPOTHUBOIOCTABJICHUE |-TO Maiblla OCTAJIBHBIM H
dbopMupOBaHHUE BO3MOKHOCTH yIep>KaHUSI OTJICTbHBIX TIPEIMETOR).

IIpoeyuposanue kocmeri 6epxHeu KOHEYHOCMU HA NOBEPXHOCMb mend
yenosexa. J{nsi 3TOro BEpXHsII KOHEUHOCTh HATYypIIMKa JOJDKHA HAXOJIUTHCS B
CYNMMHUPOBAHHOM TOJIO)KeHUH. KocTU mpenamieubss MpU STOM PaclojararoTcs
napajuiesIbHO: C JIaTepajJbHOM CTOPOHBI MPEAIIeYbs, T. €. Ha CTOPOHE OOJIBIIOTO
najnblia, JEXKUT JIydeBas KOCTh, a C MEIHAIbHOM, T. €. HAa CTOPOHE MU3UHIA, —
nokrteBast. [Ipy mpoHUPOBAHHOM MOJIOKEHUH BEpPXHEW KOHEUHOCTHU JIydeBasi KOCTh
JICKUT HAMCKOCh HaJ JIOKTeBOW. OmpeaeneHne MpoeKIuid KOCTel mosica BepxHeu
KOHEYHOCTH Ha HATYPIIIIKE HE MPEJCTABISAET OOIBIION TPYTHOCTH.

Kirounnia pacrnionokeHa B BEpXHEM OTIEJIE TPYJHOM KIETKM UM Ha BCEM
MPOTSHKEHUU XOPOIIIO MPOITYTHIBACTCS. Bhillie KIIF0OUnIlbl MOKHO BUJIETH OOJIBIITYIO
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U MaJlyl0 HaJKJIIOYMYHbIE SMKH: OOJIbIIasi pacnojoXeHa JaTepalbHO OT IPYAUHO-
KJIFOUNYHO-COCLIEBUIHOM MBIIIIBI, a Majlag — MEKIYy €€ CyXOXHIbHBIMU
HOKKaMu. Hyoke J1arepanbHOro KOHIA KITFOYMIBI HAXOAUTCS MOAKIIOYNYHAS IMKA.

Jlomatka mnpoenupyercs Ha 3aAHEH NOBEPXHOCTH TPYIHOM KIETKH Ha
HOPOTSKEHUH OT 2-r0 10 7-ro pedpa. Ha nomatke xopouio onpeaensercss HUKHUAN
€€ yroja, OT KOTOpPOro BBEpX, IApaUIEIbHO JMHUM OCTHUCTBIX OTPOCTKOB
II03BOHKOB, MPOLIYIIBIBACTCA MEAUAIBHBINA Kpail JIONATKH, a JaTepajlbHO U BBEPX
II0 HAIIPABJICHUIO K TMOJMBIIICYHON BHNAJAWUHE — JIATEPAIBbHBIA Kpau. Bepxuui
Kpal ¥ BEPXHHUM YTOJ JIONMATKHA MPUKPBITHI MBIIILIAMU U IUI0XO0 ONPEAEISIIOTCS IIPU
najplanvy. ECy 1o THIIIBHOM ITOBEPXHOCTH JIOTIATKHA OKOJIO MEUAIIBHOIO €€ Kpast
CKOJIB3UTh TPEMS MaJbLAMH BHU3, TO OLIYIIAETCS KOCTHBIM BBICTYI (BO3BBILIECHUE)
— OCTb JIOIIATKH, KOTOpas UIET OT €€ MEAMAIBHOIO Kpas JIATEPAIbHO BBEPX H
OKaHYMBAETCS AaKpPOMHUAJIBHBIM OTPOCTKOM Jomarku. OCTh JOMAaTKU JEIUT €€
TBUIBHYIO TIOBEPXHOCTh Ha HAJOCTHYIO U MOAOCTHYIO sMku. Haubonee
BBICTYIIAIOIIAs JIATEPAJIbBHO TOYKAa HAa aKPOMHMAJIbHOM OTPOCTKE JIONATKOM
(axpoMuanbHas TOYKA) UCIOJIB3YETCS JUIsl U3MEPEHUs IIMPUHBI Tuied. OTHOLIEHUE
3TOrO pa3Mepa K IIeUeBOM JIyre (pacCTOSHUIO MEXAY aKpOMHUAIbHBIMU TOYKaMH,
U3MEpSIEMOMY MO 33JHEW MOBEPXHOCTU TYJIOBHUIIA) CIYXXKUT OPUEHTHUPOM IIpU
ONpENENCHUN TaKoro JAeeKTa OCaHKU, KaK CyTyJIOBaTOCTb, W Ha3bIBACTCS
IIJICYEBBIM [TOKA3ATEIIEM:

(mmpuHa miey/ meyeBas ayra)x100.

Ecnu, HanpuMep, y 3aHUMAIOIIMXCSI TUMHACTUKON B IPOLECCE TPEHUPOBKU
ATOT MOKAa3aTEldb YMEHBINAETCS, TO MOXHO CKa3aTb, YTO Yy HHMX pa3BUBACTCA
CyTyJ0BaTtocTh. [10-BHIMMOMY, CHIIBHBIE TPYIHBIE MBIIIIBI TSHYT aKPOMHUAIbHBIE
OTPOCTKHM BIIEPEN, a MBIl PACHOJIOKEHHBIE C3aH MEXKAY JIOMATKOM U
MO3BOHOYHHMKOM, Pa3BUTHI C1a00 M HE MPOTUBOCTOST TAre TPyAHBIX MbIIL. B
JATEpaIbHOM OTAENE NOAKIIOYWYHOM SAMKH IPOILIYIBIBACTCS KIIFOBOBUIHBIN
OTPOCTOK JIOIIATKH.

IIpoexuus MojgoCTH IrpyAUHO-KIOYUYHOIO CyCTaBa OIPEACISETCS B MAJIOU
HAJKJIIFOYMYHON SIMKE, IIPU IBWKEHUU KIIFOUUIBI BBEPX U BHU3.

IIpoexkuuio MOJOCTH AKPOMHUAIBHO-KIOYUYHOTO CyCTaBa OIIPEIEIIUTh
TPYIHO, IIOCKOJBKY OH 4YacTO IIPEBPAIACTCA B CHHXOBAPO3 — COCIUHEHHUE IIPU
IIOMOIIM XPSAILLA.

KoctHbie 00pa3zoBaHus, pacioyioKEHHbIE B 00JIaCTH MPOKCUMAIILHOTO KOHILIA

IJIEYeBOM KOCTU — OOJIBIION M Majblid OYTOpKH, — MPOIIYNaTh TPYAHO, TaK Kak
OHU TIPUKPBITHI JEIBTOBUIHON MbIIIEH. Boyblioil Oyropok MpoIIyIbIBaCTCs
HECKOJIBKO HWXE€ aKpOMHMAJIBHOTO OTPOCTKA, TOJOBKA IUIEYEBOM KOCTU — CO

CTOPOHBI ITOAMBIIIECYHON BIIAJUHBI IIPU CJIETKA OTBEACHHOM OT TYJIOBHUILA ILICYE.
Teno nueyeBor KOCTU B CPEAHEN U HUXKHEU TPETHU IlIeYa KakK C JaTepajibHOM, TakK
Y ¢ MEIMAJIBHOW ITOBEPXHOCTH IIPOILYIIBIBAETCS XOPOLLIO.

OnpenensiTb KOCTHbIE OOpa30BaHUs AUCTATbHOIO KOHIIA IUIEYEBOM KOCTH
yloOHee, KOorja Mpearieybe pacioiokKeHO MO OTHOIIECHUIO K TUIeYy MO/ MPSIMbIM
yIJIOM, TaK KaK I[PU D3TOM KOJUIATEPAJIbHBIE CBSI3KH JIOKTEBOIO CyCTaBa
paccnabiieHbl 1 He MelaroT nansnanui. C MeaualbHOM CTOPOHBI MIEYEBOM KOCTH
pacrojoXkeH MeIUalbHbII HaMBIIIENOK, 0] KOTOPBIM MPOIIYyNbIBaeTCs O0po3aa
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C JeXKaIIUM B HEU JIOKTEBBIM HepBOM. Ha mpoTHBOMOJIOKHON CTOPOHE IJIEYEBOM
KOCTH MPOUIYIBIBAETCS JIATEPAJIbHBIA HAIMBIIIEIOK, KOTOPBIA MEHEE BBIPAXKEH,
4eM MEIUAIIbHBIN.

JlokTeBass KOCTh pPacIOJIOKE€HA MO MEOUAJIbHOMY Kparo MPEaIuieybs CO
CTOPOHBI 5-T0 maiyblia, JiyueBas — MO JaTepaibHOMy Kpato co CtopoHsl 1-TO
nanbia. JIokreBass KOCTb MOXET ObITh ONpenesieHa Ha BceM MpoTsikeHuu. Ha
3aJIHEel CTOPOHE JIOKTEBOT0 CycTaBa, 0COOCHHO MpU CrUOaHUU MPEIIeubsi, BUICH
JIOKTEBOM OTPOCTOK, KHU3Y OT KOTOPOTO PacloJIiaraeTcs Teo JIOKTEBOU KocTu. Ha
JVCTAIBHOM KOHIIE €€ C TBUIBHOM NOBEPXHOCTHU MNpEeaIuieubs BuIprcoBbIBacTCS
TOJIOBKA JIOKTEBOM KOCTH, C MEAMAIBLHOM CTOPOHBI KOTOPOM ONMKEe K KHCTU
IPOLIYIIBIBAETCS  IIWJIOBUAHBIM  OTpOCTOK. IlomocTe  JnoOKTEBOro  cycrasa
IPOELUPYETCS Ha €ro 3aJHEN NOBEPXHOCTH COOKY OT JJOKTEBOI'O OTPOCTKA.

JlydyeBas KOCTb B BEPXHEU TPETH NMPHUKPHITA MBIIIAMH. ['0JI0OBKA JIydeBOU
KOCTH, rojoB4YaTOe BO3BbIIEHUE IUIEUEBOW KOCTHM MU MOJOCTh [limeue- smydyeBoro
CycTaBa IPOCLUUPYIOTCA B JIY4YEBOU SIMKE, MU SIMKE «KpPacoTbD», KOTOpas XOpolla
3aMEeTHA Ha 3aJHEH IMOBEPXHOCTU BEPXHEr0 OTHEJa NpEeAIlieybs, pa30rHyToro B
JokTeBoM cycTaBe. IloctaBuB 2-if majnen B 3Ty MKy M NPOU3BEIs HEOOJbIIME
crubaTesbHO-pa3rudaTeIbHble JIBUKEHUS MPEAIIeubs, MOXKHO OUIYTUTh IMOJIOCTb
IJICYEIyYEBOIO CYyCTaBa, BBIIMIE KOTOPOM pPAcCIIOJIOKEHA TOJIOBKA MBIIIEIKA
IUIEYEBOM KOCTH, HU)KE — TOJIOBKA JIy4eBOW KOCTH, 00O3HauaeMasi Kak BEpXHss
aydeBas Touka. HWKHAA TpeTh JydeBOM KOCTH MPOMIYIIBIBAETCSA KaK C THUIBHOW,
TaK M C JIAJIOHHOW ITOBEPXHOCTH MPEAIICYbSI.

[IunoBUAHBIA OTPOCTOK JIY4EBOM KOCTH (HUXKHSASI JIydyeBas TOYKa)
ONpEENSIETCS C ThUIBHOM CTOPOHBI, B SIMKE y OCHOBaHUS |-i MSACTHOM KocTU (B
«aHATOMUYECKOU TabaKepKe»).

[Ipoexkuuio MONOCTH Jy4Ye3amsiCTHOIO CyCTaBa MOYKHO OIPEIEIUTh Ha
TBUIBHOM TOBEPXHOCTH MEXAY MpPEAIIeubeM MU 3aMsiaCTbeM MpH HEOOJbLINX
crubaTenbHO-pa3rudaTeabHbIX ABMXKEHUAX KUCTU. Ha KucTu Hago ymeTh noka3aTh
€€ OTAENbl — 3aIsICThe, PUMBIKAIOIIECE K MPEAIUICYbIO; IISICTh, COCTOSLIYIO U3 S
TpyOUaThIX KOCTEH, U MaNblIbl, @ TAKXKE NEPEUUCIUTh KOCTH, COCcTaBistommue 1-if u
2-ii psiabl 3anacths. Ha j1aoHHON MOBEPXHOCTH KUCTH B OOJIACTH 3aIsiCThI C
MEIMAJIBHOW CTOPOHBI IPIIYIIBIBAETCS TOPOXOBHUJIHAS KOCTb M KPHOYOK
KPIOYKOBUIHOM KOCTH C JIaTEPAJIbHOM CTOPOHBI, Y OCHOBaHWS |-ro mamena —
JaabeBUHAS W TpamnelUeBUHAs KOCTU. DTH KOCTH O0Opa3yloT 2 BO3BBILIEHUS
(MenuanbHOE MW JATEpPaJbHOE), MEXIy KOTOPbIMM HATAHYTa CBSI3Ka —
yaepxuBareib crudareneil. Ha ThUTbHYIO0 MOBEPXHOCTh KUCTHU B 00JIACTH 3aMSICThS
MOKHO CIIPOELIMPOBATH OJIOBYATYIO KOCTh (LIEHTPAJIBbHYIO KOCTh 3aIsICThs): €CIU
OT IUCTAIBHOIO KOHIA 3-TO MaJibla IPOBECTHU JIMHUIO Yepe3 3-10 KOCTh MACTHU, TO B
yrayOJieHun y €€ OCHOBaHHWs W pacrojiaraercsl ronopuaras koctb. Koctu msictu
IPOLLYNBIBAIOTCS HA THUIBHOM IMOBEPXHOCTU KOCTHU (KaK y MX OCHOBaHHS, TaK U B
o0acTu Tema); TOJOBKHU MX BBICTYNAIOT MOJ KOXKEH M XOPOLIO BUAHBI, €CJIU KUCTh
CcXKaTb B KyJak. B kaudectBe mpuMepa MOXKHO NPOJEMOHCTPUPOBATH KHUCTh
OoKcepa, y KOTOPOTO CHJIBHO Pa3BUTHI TOJIOBKH 2-i U 3-1 MSICTHBIX KOCTEH.

[Ipu crubanuu mnanbleB B MeX(aJaHTOBBIX CYCTaBax OIpPENEsSIOTCS
¢dananru maneleB: y 1-ro — aucTalbHas M MPOKCHUMAaJIbHAs, Y OCTaJbHBIX —

27



JNVCTANIbHAS, CpPEOHsAs W IpOoKcHManbHasg. llonmoct MeX3aIsCTHBIX CYCTaBOB,
3aISICTHO-TISICTHBIX CYCTAaBOB MpoIynaTh TpyaAHO. [lonocTh mscTHO-(hamaHroBoro
CycTaBa MpPOUIYNBIBAETCS HECKOJIBKO AUCTAJIbHEE TOJIOBKU ISCTHOM KOCTU IIPHU
HEOOJIBIIUX CTUOATENIbHO-Pa3rudaTeNIbHbIX JBU)KEHUSX BBIIPSIMICHHOTO Majblia
(yumre y 2, 3 u 4-10).

Lsuoicenuss 6 cycmaeax. JIBUKEHUS B TPYAUHO-KIFOUMYHOM CYCTaBE JIETKO
MIPOJIEMOHCTPHUPOBATh. ABUKECHHS KIIFOUHUIIbI, @ BMECTE C HEM BCETO IMOsCa BEPXHEN
KOHEYHOCTH BBEPX M BHHU3 NPOUCXOAAT BOKPYI CAaruTTAIBHOW OCH, JIBWKCHUS
BIIEpE U Ha3aJ — BOKPYT BEPTUKAIBHOM OCH. JBHKEHHUS BOKPYT IOINEPEYHOU
OCH, MPOXOJAIIEN BAOJb KIIFOYHUIBI, TEMOHCTPUPOBATh TPYAHO H3-3a UX MAJIOTO
pa3maxa.

B niedeBoM cycTaBe paccMaTpUBAIOTCS JBWKEHUS Ijieda (M3 MOJOXKEHUS
CTOSl C ONYIICHHBIMU pPYKaMH): BOepea — crudaHue, oOpaTHOE [IBUKEHUE B
MCXOJTHOE TMOJIOKEHUE WM U3 HEro HazaJl — pa3rubaHue, KOTOPhIE COBEPIIAIOTCS
BOKPYT' IONEPEYHOM OCH; JBU)KEHHUE IUIeYa OT TYyJIOBUIIA (PYKH B CTOPOHBI) —
OTBEJIeHUE, OOpaTHOE JBUXKEHHUE — TPUBEJIEHUE, KOTOPBIE OCYIECTBISIOTCS
BOKPYI' CarMTTaJbHOM OCH; MOBOPOTHI IJIeya BHYTPh (IIPOHALMS) U KHAPYKHU
(cynuHaIus), KOTOpble MIPOUCXOIAT BOKPYT BEPTUKAIBHON OCH.

B 7nokTeBOM cycTaBe HABH)KEHUE NpEIIUICUbs BIEpe] — CrubaHue u
oOpaTHOE NBU)KEHUE JI0 BBINPSAMIIEHHUS KOHEYHOCTU — pPa3THOaHUE MPOUCXOIAT
BOKPYI TIONEPEYHOM OCH. J[IBMIKEHHE W3 HCXOJHOTO IIOJOKEHUS HAa3al,
AHAJIOTUYHOE JBVKCHHIO IUIEYEBOM KOCTH, CHEIaTh HEBO3MOKHO, TaK KaK OHO
OTPAaHUYMBAETCS JIOKTEBBIM OTPOCTKOM, KOTOPBIA YIIUPAETCS B JIOKTEBYIO SIMKY.
[Ipu 3akperyieHHOM MpeaIieube crudarelibHble U pa3ruOaTeNbHbIC JABUKEHUS B
JIOKTEBOM CYCTaBE€ MPOU3BOMAT IJIEHO (MOATITMBAHUE, BUC HA COTHYTBIX PyKaxX U
ap.). B 1oKkT€BOM, IPOKCUMANIBbHOM JIYYEJIOKTEBOM M AUCTAIBHOM JIy4eJTOKTEBOM
CycTaBaxX BO3MOJKHBI TAKKE CYITHHALMS U IPOHALMS.

B nyde3amsicTHOM CycTaBe pacCMaTpUBaKOTCS JBWXKEHHMS Kuctu. llpm
CYIMHUPOBAHHOM MPEIUIeYbe JBUKEHUE KUCTH BIEpe] — CrubaHue U JABHKEHUE
B MCXOJIHOE IOJIOXKEHHE WJIM M3 HEro Ha3ajl — pa3rubaHue MPOUCXOISAT BOKPYT
NIONEPEYHOM OCH; IBHXKEHUE B CTOPOHY S5-T0 Masiblia — IMPUBEACHUE, B CTOPOHY 1-
ro mnajnblla OTBEACHHME IPOUCXOIUT BOKPYr caruTTaibHOil ocu. Crubanue,
pasrubaHue, OTBEJICHUE U MIPUBEACHUE MaJbIEB KUCTU JEMOHCTPUPYIOTCS JIETKO U
Ha ce0e, U Ha HATYPIIHKE.

Penmeenocpammul. [Insg nmpumepa ciaeayer pacCMOTPETh PEHTTEHOIPaAMMBI
CKEJIETAa BEpPXHEW KOHEYHOCTH B3pOCHBIX M JETEH, Yy KOTOPBIX MPOLECCHI
OKOCTEHEHHsI €IIe HE 3aBEPIICHBL. Jlydlle BCEro MCnob30BaTh PEHTTEHOTPAMMBI
CyCTaBOB, I'I€ BUJIHbBI U KOCTH, U COEUHEHUS KOCTEN.

Ha npsmont peHTreHorpaMme rpyiHOM KJIIETKU XOPOIIO BUAHBI KOCTH I0OsICa
BEPXHUX KOHEUHOCTEH M uX coenuHeHus. Crienupuka TeHU KIIOYHIBI TO3BOJISET
pa3IUYUTh  XOPOIIO  BBIPAKCHHBIM  KOPTUKAIBHBIM  Cclod B jauaduse,
KOCTHOMO3IOBYIO TMOJIOCTh W HEXHYIO CeTh ryouaroro Beuiectna. lllupokas TeHb
JIOTIATKYU PAaCHOJI0KEHA B BEPXHEIATEPAIIbHOM OT/AENE IPYIHON KIETKH, OTYETINBO
BHJIHBI CYCTaBHAasl BIaJMHA JJOMATKH, OTPOCTKU (aKPOMHUAIBHBIN U KIIFOBOBHUIHBIN ),
Kpasg u yribel. CycTraBHas WIEdb IPYJMHO-KIIOUYMYHOIO CyCTaBa XOPOIIO BHJIHA B
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BHJIE TIOJIOCHI MPOCBETICHUSI MEXIY COCAUHAIOIMMHUCS KOCTIMU. OHa JOBOJIBHO
IIMPOKA, TaK KaK COCTOUT M3 HEOOJBIIION MOJOCTH CyCcTaBa, CyCTaBHOTO JMCKa U
Xpslia, MOKPBIBAIOIIETO CYCTaBHBIE MOBEPXHOCTH KocTed. Ha penTreHorpamme
IJICYEBOTO CyCTaBa MOXHO pPACCMOTPETh CYCTaBHbIE IIOBEPXHOCTH KOCTEM,
CyCTaBHYIO III€JIb IIJIEYEBOTO CYCTaBa, KOHTYp TOJIOBKM TIUICYEBOM KOCTH,
KOMITAaKTHOE BEIIECTBO, KOTOPOE B 00J1acTH 3MudHU3a TOHKOE, a 10 HAMPaBJICHUIO K
nvadusy yroumaercs, ryduaTroe BEIIECTBO MEIKOSYEHCTON CTPYKTYPhI, KOCTHBIC
TpabeKynbl 0e3 ONpeneeHHOW OpUEHTAIlMd, C JOBOJHHO PaBHOMEPHBIM
pacnpeneneHueM (3TO CBSI3aHO C TEM, YTO MPU 3HAYUTEIHHOM pPa3zHOOOpa3zuu
JBUKEHHUM HArpy3Ka MNaJaeT Ha BCE YYACTKHU T'OJIOBKU W CHJIOBBIE JIMHUU KOCTHBIX
OaJIoOK pacnpoCTpaHEHbl MOBCEMECTHO). Ha 3TOM ke CHUMKE MOKHO BHJETh
KOHTYpPbl aKpOMHMAJbHOTO KOHIA KIIOYHWIBI W JIATEPATIBHOrO yIJIA JIOMATKUA CO
BCEMU MPUCYIIUMHU UM aHATOMUYECKUMHU 00pa30BaHUSIMU.

Pentrenorpaduueckas kapTHHa JOKTEBOI'O CycTaBa cBoeoOpa3Ha. Ha
IPSAMOM  PEHTIEHOIpaMM€E  BUJHBI  KOHTYpPBl  CYCTaBHBIX  IOBEPXHOCTEU
COEQUHSIOIIMNXCS KOCTEH, IIPU 3TOM Ha T€Hb JUCTAIBHOTO KOHIA IJICYEBON KOCTH
HaJIO)KEHA TEHb JIOKTEBOTO MU BEHEUHOIr0 OTPOCTKOB. CyCTaBHas MIEIb UMEET BUJL
HEITUPOKOW, HEMPaBUILHONW (OPMBI MOJOCHl MPOCBETICHUS, MEIUalbHasg YacTh
KOTOPOM COOTBETCTBYET IOJIOCTH IUICUEIIOKTEBOIO CYyCTaBa, a JlaTepajibHas —
rieyenyyeBoro. CoeIMHSIOMUECS KOCTH UMEIOT XapaKTEPHbIE YEPThl CTPOCHUS
JUIMHHBIX ~ TpyO4yaThIX  KOCTEH: KOMNAKTHbIA  cioil mo  mepudepunu,
KOCTHOMO3TOBYIO TIOJIOCTh B auadu3ax M ryOdaTtoe BEHIECTBO B Anuduzax,
KOTOPO€ MMEET MEJIKOSYCHUCTYIO0 CTPYKTYpPY. KOHTYpBI CyCTaBHBIX MOBEPXHOCTEU
KOCTEU MpU HOPMAJIBHOM COCTOSIHUM CyCTaBa JOJKHBI ObITh POBHBIMH; KpPacBbIe
KOCTHBIE Pa3pacTaHUs XapaKTEPU3YIOT NATOJIOTMYECKOE COCTOSTHUE CYyCTaBa.

Ha pentrenorpammax pgeredt mexay snudu3zoM U aua@uzoM UMEHOTCS
snuuU3apHbIE XPAIIM, 3a CYET KOTOPBIX MPOUCXOIUT POCT KOCTEH B JJIMHY.
3HaHUe YTUX 0COOEHHOCTEH MO3BOJISIET MPABUIILHO ONPEEIISITh MAaTOJOTHIO (MECTO
nepesioMa) Wik MECTO OOBIYHOTO pOoCTa M pa3BUTUA KocTeil. Ha penTreHorpamme
KUCTU C JUCTAIBHBIM KOHLIOM ITPEIUICYbs] BUAHBI BCE KOCTU U CYCTaBHBIE ILIEIIH
UX coequHeHuii. MHOrma MOKHO BHIETH U CECAaMOBHIHBIE KOCTH, OCOOEHHO OKOJIO
MsICTHO-(aTaHTOBOTO CycTaBa 1-To mansblia.

Ha pentreHorpamMmmax pgere pasjiMuHBIX BO3PACTHBIX TPYII CIEAYET
M3YYHUTh MOPSIAOK OKOCTCHEHUS KOCTEH 3aIsSICThsl, MOCKOJIbKY MOSIBICHUE B HHUX
TOYEK OKOCTEHEHHUS UCIIOIb3YETCS HE TOJBKO JJIsS ONpeeeHUs] OMOJIOrHYECKOro
BO3pacTa, UMEIOIIETO CYIIECTBEHHOE 3HAUYCHHUE TIPU CIIOPTUBHOM OTOOpE, HO U JIJIst
MPOTHO3UPOBAHUSL TPOIECCOB pocTa. UTOOBI 3alMOMHUTH CPOKH W TOPSAOK
OKOCTEHEHHUS KOCTEH 3aIACThs, MOKHO MOJI30BATHCS CICIYIOIIUM PUEMOM: €CITU
JepkaTh nepes; co00il peHTreHOrpaMMy KUCTH MaJIbIlaMU BHU3 U JTyYEBBIM KpaeMm
HaIpaBo, TO TMOPSIOK TMOSBICHUS TOYEK OKOCTCHEHHSI OYJET COOTBETCTBOBATh
XOZy 4aCOBOW CTPEJIKM, HAUMHAasA C TPEXTPAHHOU KOCTH, CPOK IOSIBJICHHS siApa B
KOTOPOM paBeH 4YHUCIy rpaHed — 3 T0Ja; B KaXI0HW cocegHEd KOCTH Haao
npuOABISATH IO OJHOMY TOJy: TOJNYJIyHHas — 4 roja, JajgbeBUIHAS — 5 JIET,
KOCTb Tpamelyu U TpanenueBuaHas — 6—7 JeT, TOpOXOBHUIHASA Y JEBOYECK — /—
9 ner, y mampunkoB — 10—13 ner. Cpok OKOCTEHEHHS TOJOBYATONH U
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KPIOYKOBUIHOW KocTe — 1-i1 ro xu3HH. bosiee mo3aHss JUHAMUKAa OCTEOreHe3a
CBUJETENBCTBYET O MOTEHIUAIBHBIX BO3MOKHOCTAX pocTa Tena B JuuHy. Ilocne
HACTYIUICHUs] CUHOCTO3MPOBAHUA 1-1 IIICTHOM KOCTHM JUIMHA TeJIa YBEIUYMBACTCS
HE3HAYNTEIBHO.

KoHTpoJibHBIE BONIPOCHI

1. Ha kakue oTzemnsl JeisaT CKeIeT BEpXHel KOHeuyHOoCTH? Kakne KocTh 0THOCSTCS
K K&XJIOMY U3 3THX OTAEJIOB?

2. KakoBo CTpoeHuE JIONMAaTKU U KIIFOUHIIbI?

3. Kakue anatomuueckue oOpa30BaHUs HA KOCTAX BEPXHEN KOHEUHOCTH MOKHO
IPOLIyNaTh HAa YeJIOBEeKe?

4 YeMm XxapaKTEpU3YIOTCS TPYAHMHO-KIIFOUUYHBIN U aKPOMUATIbHO-KITOYNYHBIN
cycraBbl? ['1e MpOIIyIBIBAETCS OJIOCTh TPYAMHO-KIIFOUUYHOTO CycTaBa?

5. Kakue oO6pazoBaHusi UMEIOTCS Ha IJIEYEBON KOCTH?

0. KakoBo cTpoeHue q1y4eBoil U JOKTEBON KOCTH?

7. KakuM cTpoeHneM oTiandaeTcs JJIOKTeBoi cyctaB? Kakue KocTHbIe 00pa3oBaHMs
UMeeT KUCTh?

8. Kak coenuHsA0TCS Mexay co0oil koctu npeamieubsa? Kakue nBrkeHUs
IIPEAILICYbSI BOBMOXHBI B JIOKTEBOM CycTaBe?

9. Kakoe cTpoeHue umeeT J1yde3arsiCTHbIN cycTtaB? Kakue NBMKEHUS U BOKPYT
KAaKHX OCEH BO3MOKHBI B HEM?

10. Yem xapakTepu3yrOTCs CyCTaBbl KUCTH?

11. Kakue cBsI3KM UMEIOTCS B IUIEUEBOM, JJOKTEBOM H JIyUE3aIICTHOM CyCTaBax?
12. Kakne cycTaBpl BEpXHENM KOHEYHOCTH SIBJIIFOTCS IPOCTBHIMU U KAKHE
CJIOKHBIMHA?

13. Kakue cBsI3kM B JIOKTEBOM CYCTaBE HAMPaBJISIOT CrUOATEeIbHO-Pa3TrHOaTeIbHbIC
JBHKEHUS U KAKME TOPMO3AT MPOHALIMIO U CYITHHALMIO IPEIIIICUbs?

14. KakoBa (popMa CyCTaBHBIX TOBEPXHOCTEN KOCTEH, YUACTBYIOIIUX B
o0pa30BaHMU JIOKTEBOIO CycTaBa?

15. Kakue KoCTHbIE OPHEHTHPBI UCIIOJB3YIOTCS IPHU ONPENEIEHUN IPOJOJIBHBIX
pa3MepoB Iuieya, Ipearieybs, KUCTU?

CkeJjier HUKHell kOHeuHOCTH. CKeneT HM)KHEM KOHEYHOCTH COCTOUT U3

Mosca HIKHEN KOHEYHOCTH M CKeJieTa CBOOOMHONW HMKHEW KOHEUHOCTH. KaykabIi
U3 3TUX OTAENO0B POpMUPYETCS U3 KOCTEH U UX COETMHEHHUH (CM. CXEMY).
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l———————— CkeJjieT HMXHeil KOHEeUHOCTH ‘—-———1

Hosic HUKHEN KOHEeYHOCTH CBobomHasi HUXKHSS KOHEYHOCTH

Koctu: CoeguHeHUsT KOCTeu: Ornenst (KoCcTH): CoemuHeHHA KOCTe: Ta300ex-
Tasoeas KpPecTUOBO-TIOI- Gegpo  (GempeH-  pEHHBIA CYCTaB, KOJEHHBA Cy-
B30 I HbIH cycras, Has KOCTb), To- CcTaB, COENWHEHHs! KOCTeH Tro-

N06KOBBIA cuM$pH3 nens  (Bosblle-  JIEHH, TOJIEHOCTOINHBIA CYyCTaB,

GepuoBas M Ma-  CyCTaBbl  CTONBI  (MeXIpes-

nobepuosas  Koc- IUIOCHEBBIE, TPEAINTIOCHEIVTIOC-

™M), CTOma HeBble, [IIIOCHedaNaHTOBbIE,

MexdanaHroBeIe)

CTolNa
T

TpeanmocHa: nsi- ITmocHa: Tlanbupr (1-i1 na-
TOuHas, TapaH- 5 TUIOCHe- Jel — 2 danaH-
Has, JaibeBHJl- BBIX KOC- TH: IIPOKCHMAJb-
Has, 3 KIMHOBMA-  TeH HAsd U JAUCTAJb-
HEIX, KyOoBuzpas Has, (2—5-i

KOCTH najpip — 0o 3

asaHru: MpoKCH-
MaJbHas,  cpejl
HASA W JUCTAJDL
HaA)

llosic nuoxcneii koneynocmu. Ilpu W3ydYEHHHM KOCTEM TMoOsca HIKHEN
KOHEYHOCTH HaJ0 HAaWTH Ha CKeJleTe Ta30Byl0 KOCTb, pPAacCMOTpPETh €€
crienuPpuYecKoe TOJIOKEHUE U CBA3M C JPYTUMH KOCTSIMU (cmepeam — ¢
OJTHOUMEHHOM KOCTBIO JIPYTOM CTOPOHBI, €331 — C KPECTIIOM), a TaAKXKE U3YUUTh
€€ 4aCTH, UX MOJ0KEHUSI 1 OCHOBHbBIE aHATOMUYECKUE 00pa30BaHUSI.

OpueHTHpOM JJIsI ONPENEIICHUSI 4acTe Ta30BOM KOCTH MOXKET CIIYKUTh
BEpPTIY)KHasl BIAJMHA, HAXOJAIIAsICS HAa €€ BHENIHEW MOBEpXHOCTU. BBepx oT
BEPTIIYKHOM BMAJIMHBI UJIET MOJB3/I0IITHAS KOCTh, BIIepe]] — JOOKOBasi, a BHU3 —
cenanuiHas. Bece onn 10 14-nmetHero Bo3pacta MpeicTaBisiOT cOOOW OTAEIbHbBIE
KOCTH, TIO9TOMY Ha Mpemnapare JIEeTCKOro Ta3a B OOJACTH BEPTIY>KHOW BITaJIUHBI
MEXIy HUMHU MOXHO OOHAPYKUTh MPOCIOUKHU XPSIIIA.

Heob6xoaumo OTMETHUTH TOMOJIOTMIO KOCTEH IMOsica BEpXHEHW W HIDKHEU
KOHEYHOCTEW: TIOJB3/OIIHAS KOCTh COOTBETCTBYET JIOMATKe, JIOOKOBas —
KIIFOUMIE, CENAIMIIHAS KIOBOBUAHOMY OTPOCTKY JomaTku. M3 aHaTOMHYECKHUX
o0pa3oBaHU Ta30BOM KOCTH CJIEAYET 3alIOMHUTDH TE€, KOTOPBIC SABJISIOTCS MECTaMU
(dbUKcallUi MBIIIL, a TAaKXE€ HCIOJB3YIOTCS B aHTPOMOMETPUU TIPU ONPEACIICHUU
pa3MepoB Ta3za U MPOJOJIBHBIX Pa3MEPOB 3BEHbEB HUKHEH KOHEUHOCTH:
MOAB3AOIIHBIA  TpeOCHb, BEPXHIOKW TMEPEAHIO MW HUXKHIOK  IEPEIHIO0
MOJAB3/OIIHbIE OCTU. YIIKOBUIHBIE MOBEPXHOCTH TMOAB3JOIIHON KOCTU MOYTH
UJICHTUYHBI aHAJIOTUYHBIM [MOBEPXHOCTSM KPECTIIA.

Ckenem c600600HOU HUMCHel KOHeuHOcmu. BOJBIIMHCTBO KOCcTel CBOOOIHOM
HUKHEH KOHEYHOCTH [IJIMHHBIC, TpyO4aThie, MOATOMY WIPH OMNPEACICHUH WX
MOJIOKEHUSI Ha CKeJeTe HW Ha HaTypIIuKe HEoOXOAMMO TMPaBUIBHO WX
OpPUEHTHUPOBATh C YYETOM CIEIU(PUKNA CTPOCHUS MPOKCUMATIHLHOTO M IUCTAIBLHOTO
KOHIIOB. ['0j0BKa OEApEHHON KOCTH, pACMOJOKEHHAas Ha MPOKCUMAIBLHOM
samudu3e, JoHKHA ObITh oOpallleHa MeIUallbHO, a BBIMyKJas 1yra Teia KOCTH —
Briepes. B oOmactu roneHu ABE KOCTH: OOJbIIEeOEpIioBasi, PacroIOKEHHAsT C
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MeANATbHON CTOPOHBI TOJICHU, U Majo0eplioBas, HAXOASIIAsACSA C €€ JaTepaabHON
CTOPOHBL.

YronmeHust 3mudu3 060JbIIeOepIIOBOM KOCTH JOKEH OBITh oOpalleH
BBEPX, OCTPHII Kpall — BIIepes, JIOABIKKA (OTPOCTOK) HA TUCTATBHOM 3MHUbU3e —
MeauanbHO. ManoOepiioByl0 KOCTh OpPHUEHTHUPOBATH JOBOJILHO TpyAHO. Ee
MPOKCUMAJIbHBIA SMU(HU3 MMEET TOJOBKY, a JUCTAIbHBINM BBITSHYT U 00pasyer
JaTepalbHyIO JIOABDKKY. CTomy il MPaBWIBHOTO MOJIOKEHUS HAJO MOCTAaBUTH
TaK, 4TOOBI €€ ThUIbHAs (BEPXHSIsl) HOBEPXHOCTh ObLIA BHIMYKIION, a MOJOIIBEHHAS
— BOTHYTOM. B cTOmE BBIAEIAIOT OTAEIBI: MPEAIUIFOCHY, COCTOSIIYIO U3 7 KOCTEW,
IUIFOCHY — M3 5 KOCTEW W Majblibl, U3 KOTOPBIX, KAK U HA KUCTHU, |-U mmeer 2
dananrn, a ocTtaimpHbIe MO 3 (MPOKCUMAIBHYIO, CPEAHIO W JHUCTAIBHYIO).
QdaylaHru NajblieB CTONBI KOPOYE, YEM HA KUCTH, M YacTO CPACTAKOTCS MEXIY
coboi. OpUeHTUPOM ISl ONpEEICHUs KOCTEH MPEAIUIFOCHBI SBJISIETCS MSATOYHAS
KOCTb, caMasi KpymHasi u3 HuXx. OHa HaXOJUTCS B 3aJIHEHUKHEM OT/IeJNie CTOIIbI,
CBEpXY K HEW MPUJICKUT TapaHHAs KOCTh, a Clepear — KyOOBHJIHASI, K TOJIOBKE
TapaHHOW KOCTH MPUCOEAUHSETCS JIaIbeBUAHAS KOCTh, C KOTOPOW COEAUHSIOTCS 3
KJIMHOBUJHBIE KOCTU: MEJHAJIbHAS, IPOMEKYTOUHasA U JaTepanbHasi. OCHOBaHUs
TUTFOCHEBBIX KOCTEH MPUMBIKAIOT K KOCTSM MPEATUIIOCHBI, a TOJIOBKU OOpaIlleHbl K
MPOKCUMAaJIBHBIM (pajlaHraM MajbIIEB.

Kpecmyoso-noog3oowmnsiii cycmas MMeeT TUIOCKYI0 (GopMy H yKperieH
OOJBIIMM YHCIIOM CBSI30K. BMecte ¢ J10OOKOBBIM cHM(]H30M (IOJIYyCyCTaBOM) M
COOTBETCTBYIOIIMMH CBS3KAMH Ta3a (KPECTIOBO-OYrOpHOW M KPECTLOBOOCTHCTOM)
OH 00pa3yeT KpemKkoe KOCTHOE KOJIbII0O — Ta3, B CBA3M C YE€M MOSC HIKHHUX
KOHEYHOCTEW B OTJIMYMHU OT MOsCa BEPXHUX KOHEUHOCTEN 3aMKHYT. Ta3 sBisgeTcs
MECTOM Hayaja M MPUKPEIUICHHs Psiia MBILIL, ONOPOM Ui BEPXHEW YacTu Tena,
BMECTUJIMIIEM pPsifia BHYTPEHHUX OpraHoB. OH MPUHUMAET y4acTHE B JIBUKEHUAX
TYJIOBUIIA U HWKHUX KOHEUHOCTeW. [IpOoyHOCTh Ta3za OYeHb BENMKA: OH MOKET
BbIIEpKaTh Tpy3 10 2800 Kr.

IIpu mnepexone uenoBeKa B BEPTUKAIBHOE IOJOKEHHE Ta3 IMpeTepriel
3HAUYUTEJIbHBIE W3MEHEHMS, HO OCTaJICsi HAKJIOHEHHbIM BIepen. Hakion Tta3za
paziuueH — oT 45 no 600. IIpu cTosHUM yroJl HaKJIIOHA COCTaBIsAeT 0KoJo 60°, B
MOJIOKEHUU CUAM — MEHbIIE, MPU TUMHACTHYECKOM TIOJIOKEHUH «MOCT» —
OombInie, Y KEHIIMH HAKIIOH Ta3a OOJbIIe, YeM Yy MY>KYUH, Y HOBOPOXICHHBIX Ta3
claBleH C OOKOB, KpbUIbSl TOJB3AOLIHBIX KOCTEH pACHOJIOKEHBbI IOYTH
BepTHUKaIbHO. [10s10BBIE pasznnuns Taza nmosBistoTes nocie 10 er.

B masobedpennom cycmage 0OonblIas KOHTPYIHTHOCTb CYCTAaBHBIX
MMOBEPXHOCTEN COCAMHAIOMNXCS KocTel. Kpome TOoro, mMOABMAKHOCTH B HEM
OTpaHUYMBACT BEpPTIOYKHass ry0a. Ta300eApeHHbII CyCcTaB HMEET CHUJIBHO
BBIDQKEHHbIE  BHECYCTaBble  CBS3KM  (TIOAB3IIOIIHO-OCAPEHHAss  TOPMO3UT
pasrubanme Oeapa, T0OKOBO-OCApeHHAs — OTBEJASHUE, CeAATUITHO-OeIpeHHass —
crubaHue) U BHyTPUCYCTaBHYIO CBSI3KY T'OJIOBKH Oefpa.

B xonennom cycmaee, Ha060pOT, Majasi KOHIPY3HTHOCTb COEIUHSIOLINXCS
kocteil. OH HMEEeT MEHHUCKH, HECKOJIbKO YBEJIMYHMBAIOIINE KOHTPYIHTHOCTb,
BHECYCTaBHbBIE CBS3KM (KOJIIaTepalibHbIE Malo0epIioBYI0 M OOJBIIEOEPIIOBYIO,
KOTOpbIE HAIMpPaBISIOT CruOaTeIbHO-pa3TUOaTeIbHBIE U TOPMO3ST MPOHATOPHO-
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CYIIMHATOPHBIE  JBW)KEHMS; CBSI3KY HAQJKOJIEHHHKA) W  BHYTPUCYCTAaBHBIE
(kpecTo0Opa3Hble — TNEPEIHIOI M 3aJHIOK, M3 KOTOPBIX IIEpBasi TOPMO3UT
JBIKEHUE Ha3ajl, a BTOpas BIIEpe), a TakKe 0O0JIbIIOE KOJTMYECTBO CHHOBUATIBHBIX
3aBOPOTOB U CYMOK.

B coedunenusix kocmeti TONEHU Hag0 OOpaTUTh BHUMAaHHE Ha IJIOCKYIO
dbopMmy cycTraBa MexAy TOJIOBKOM MajoOepIioBOM U JATEPabHBIM MBIIIEIKOM
00mb1Ie0EepIIOBOl  KOCTEH, MEXKKOCTHYIO MEpPENOHKY M CHHJIECMO3 MEXAYy HX
JUCTAIbHBIMH KOHIIAMU. DTH 00pa30BaHUs HE TAIOT BO3MOXHOCTH KOCTSIM TOJIEHU
MPOU3BOMTH JIBH>KEHHSI IPU MTPOHALIMK U CYITUHALIUU.

B cycmaeax cmonwi cienyer OTMETHTHb CHEUU(UIHOCTH PACIIONOKCHUS
KOCTE TOJIeKB, OXBaTHIBAIOIIMX HAMoOJ00ME BHIKH TapaHHYI0 KOCTb,
3HAQYUTENBHOE YHCIIO INIOCKMX CYCTaBOB C MOIIHBIM CBSI30YHBIM aIllapaToM Hu
TBEP/JON OCHOBOW CTOHBI, KOTOPYIO O0pPa3ylOT COEIUHSIONIMECS MEXIy co00i 5
KOCTEH TpenruitocHbl (3 KIMHOBUAHBIC, JAJbeBUAHAS W KyOOBUAHAs) U 5
IUTFOCHEBBIX KOCTEM.

Cmona kax yenocmHoe obpazosanue. HeoOxonumo pazobparh (PyHKIIUU
CTOIbI (JIOKOMOTOPHYIO, OIOPHYIO M PECCOPHYIO), CBOJBI CTOMBI (IPOAOIbHBIH,
UMEIOIINNA MEUAIBHYI0 — PECCOPHYIO — YaCTh U JIATEPAIbHYI0 — OIOPHYIO —
4acTb, U TOINEPEUHbI), (aKTOphl, CIIOCOOCTBYIOIMIME MX YKPEIUICHHIO, a TaKKe
BJIMSIHUE 3aHATHI CIIOPTOM Ha IOJBUYKHOCTB CTOIIBI U €€ CBO{YATOCTb.

IIpoeyuposanue xocmel HUNCHEU KOHEUHOCMU HA NOGEPXHOCMb med
yenogeka. VI3ydeHne NMpoeKUUd OCHOBHBIX aHATOMUYECKUX OOpa30BaHMI CKeJeTa
HIWKHUX KOHEYHOCTEW Ha HaTYpIIMKE CIeAyeT HauuHaTh ¢ KocTel Ta3a. Haubonee
JOCTYITHBIMU SIBJIAFOTCSI 00pa30BaHMs MOJAB3JOIIHON KOCTH, U B MEPBYIO OYEPE.b
MO/IB3JIOIIHBIN Ipe0eHb, KOTOPBIH XOPOILIO MPOILIYIBIBAETCS HA BCEM MPOTSKEHUU.
HauyunaTe ero npoinynbiBaHKe JTydllle Ha OOKOBOI MOBEPXHOCTH TYJIOBUILA KUU3Y
OT TauU. B oTnenpHbIX cirydasix (0OCOOEHHO y CIIOPTCMEHOB B CBSI3M C XOPOILIKUM
pa3BUTHUEM MBIIIL >KMBOTA, MPEUMYIIECTBEHHO HApyKHOM KOCOW MBIIIIBI) B
001acTH MOJIB3/I0IIHOTO I'PEOHSI BBICTYNAIOT MATKUE TKaHU. OHU MOTYT BBICTYHATh
U 3a cUeT OMIOKEeHUH xkupa. [Ipm mampnanum 3TO HETPYIHO ONPENEIUTH.
HaubGonee BwicTymaromas JarepajbHO TOYKa Ha TIOJB3JOIIHOM TpeOHE
UCIIOJIB3YETCSl TPU ONPENECICHUM IONEpEeYyHOro pasMepa Tasza. lIponrymsisas
MOJIB3/IOIIHBIN I'peOCHb MO HANPABICHUIO KIEPEIu, MOKHO OOHAPYKUTh YETKO
KOHTYPUPYEMBI BBICTYI — BEPXHIOI0 NEPEIHIOI0 MOJB3AO0LIHYIO OCTh, KOTOpas
Ha3bIBACTCA B AHTPOIIOMETPUU IOAB3AOLIHO-OCTUCTOM TOUYKOM. PaccrosHue
MeXxAy HauOoyiee OTHAJICHHBIMU TOYKAMHU MOAB3JOIIHBIX T'peOHEH, a Takxke
PACCTOSIHME MEXy BEPXHUMH MEPETHUMHU MOAB3IOIIHBIMU OCTSIMU UCIIOJIb3YIOTCS
B aKyUIEPCKON MpPaKTUKE ISl XapaKTEPUCTUKHU pa3MepoB OOJBIIOr0 Ta3a. JTU
pa3Mepbl MPUMEHSAIOT U B CIIOPTUBHOM comaromeTpuu. Hampumep, aJis miI0BIOB
BKHOE 3HAYEHUE MMEET COOTHOLIEHWE IIMPHHBI IUIEY U MONEPEYHOIo pa3Mepa
Taza (paccTosHME MEXAy TOJB3IOIIHEIMU TpeOHsIMH); Ookcepam, Oopiam,
TspKenoarieraM Oonbiior [lomepeunsiii pasmep Ta3a oOecrneyuBaeT JIYYIIyIO
YCTOMYMBOCTB B CTOMKe. [IpomrymnbiBas mOAB3OMIHBIN TpeOeHb MO HANPaBICHUIO
K331, MOKHO OOHApY>XUTh BEPXHIOIO 3a/IHIOI0 TOJB3JOIIHYI0 OCThb, B 00JIACTH
KOTOPOM KOKa JJOBOJIBHO IIJIOTHO CpalleHa C HaAKOCTHULIEH, B PE3yJIbTaTe YEro Ha
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MIOBEPXHOCTH Tella oOpasyeTcsi HeOombInas siMKa «sIMka BeHepb», ciyxkarmas
OMO3HABATEIbHOM TOYKOW JUIsi BEpPLIMHBI HAPY>KHBIX YIJIOB  MOSICHUYHO-
KpecToBoro pomba (pomba Muxasnuca). BepxHell Toukoil ero sBiseTCS
OCTHUCTBI OTPOCTOK Y TMOSICHUYHOTO MO3BOHKA, HIKHEM — MECTO COEAMHEHUS
ATOIMYHBIX CKJIJ0K B 00sacTu Kpectia. CTOPOHBI 3TOro pomba crpasa U clieBa
OyIyT aCUMMETPUYHBI IPU HEOJJUHAKOBOM JUTMHE KOHEYHOCTEH. OpUEHTUPYSCh Ha
NEPEIHIOI0 CPEIMHHYIO JIMHUIO B HIPKHEM OTJIENIE TYJOBUIIIA, CIEIYyeT MPOIIyNaTh
JOOKOBBI cuM(pHU3, TOYKAa B 00JIACTH BEPXHETO Kpas KOTOPOTO Ha3bIBACTCS
J00koBoi. JlarepanbHO OT J0O0KOBOrOo cuM@uU3a MPOCHUPYETCS JTOOKOBBIN
oyropok. 13 apyrux oOpa3oBaHuil Ta30BOM KOCTH HAJI0 MPOIIYNATh CEAaTUITHBII
Oyrop, Hambosiee AOCTYMHBIM MpHu crubaHuu OeApa B Ta300€IPEHHOM CYCTaBe.
[lepeaneil MOAB3IOLUIHO-OCTUCTOM M JIOOKOBOM TOYKaMH MOJB3YIOTCA MPHU
OTIPEJICIICHUH JIJIMHBI HWKHEH KOHEYHOCTH. beapeHHas KOCTh IMPOIIYIBIBACTCS
IJI0X0, 32 MCKIIOYEHUEM JUCTAIBHOTO KOHIIA, TaK KaK OHAa OKPY>KEHa XOpOIIO
pa3BUTBIMM MbIIIIaMu. Ha jaTepanbHOl MOBEPXHOCTH Oelpa, B BEPXHEM €ro
OTJIeie, MPOUIYNbIBaeTCS (a4 4acTO M XOPOIIO 3aMETEH IMOJ KOXeH) OOJbIIoin
BEPTE, MO MOJOKEHUIO KOTOPOTO MOXKHO CYJIUTh O MOJOKEHUU O€IpEHHON KOCTH
B Ta300€JpEeHHOM cycTaBe. Tak, eciu OelIpo CYNMUHHUPOBAHO, OOJIBIION BepTel
PaCIOJIOKEH HECKOJIBKO K3aau OT (DPOHTAIBHON TIJIOCKOCTU; €CIU MPOHUPOBAHO
— CMEIIEH HECKOJIbKO Krepeau. BepxHuil koHell 00JIbIIOTO BepTeia MpOoIIynaTh
MOYTH HEBO3MOXHO, TaK KaK K HEMY TMPUKPEIUITIOTCS CHIBHO DPa3BHUTHIE
ATOJUYHBIC MBIIIIIBI (CPEAHSS U MaJiasi).

[Ipoekuuio psiia KOCTHBIX OOpa30BaHMM JUCTAIBLHOIO KOHIA O€IpEeHHOMU
KOCTH U TPOKCUMAJIbHBIX KOHIIOB OOJBIICOEPIIOBON M MaoOEpIIOBOM KOCTEH
EJIeCO00Pa3HO OIMpPEAesTh OAHOBPEMEHHO B OOJACTH KOJEHHOTO cycTaBa (B
MOJIO’KEHUHU 00CIIeyeMOTro CHISl Ha CTYJIE), KOT/Ia TOJIEHb M0 OTHOIIIEHHUIO K Oempy
pacmnoio’keHa MoYTH MO MPSMBIM yrioM. [Ipu 3ToM ¢ mepeau KoJeHHOTO CycTaBa
XOpOIIIO KOHTYPUPYETCS HAJKOJEHHUK, BEPXHUU Kpail KOTOPOTO 3aKpyrjeH, a
HIOKHUN Oosiee ocTpbiil. [lpu paccrnabGneHHOW YeThIpeXTyIaBoM MeIIIe Oenpa
HAJIKOJICHHUK JIETKO CMEIIAEeTCs] B MEIUAIbHYIO U JIaTepajbHyI0 CTOPOHBI. Ecnu B
MOJIOKEHUM CTOSI TOMEPEMEHHO COKpaliaTh W pacciabiisiTh YETHIPEXTJIABYIO
MBIy Oeapa, TO MOXHO BHUIETh, KaK HAJKOJEHHUK (COOTBETCTBEHHO) TO
MOJHUMAETCS, TO (B CHIIy TSDKECTH) ONMyCKaeTcs. BHU3 OT HAJAKOJICHHHKA HJET
CBSI3Ka HAJKOJEHHUKA, 3aKaHUMBAIOIIASICS Ha OyrpUCTOCTH OO0JbIIeOepIioBOM
koctd. Co CTOPOHBI METMATHLHOTO U JIATEPATBLHOTO KpaeB HAIKOJICHHUKA JOBOJIBHO
JIETKO ONpPEACNICTCS MPOCSKIHS TMOJOCTH KOJIGHHOTO CyCTaBa, BBIINIC KOTOPOU
MIPOITYTIBIBAIOTCS MBIIIEIKN Oepa — MEIUAIbHBIN 1 JaTepaibHbId. Ham kaxapiM
U3 HUX PACITOJIOXKEHBI COOTBETCTBYIOIIME HAIMBIIICIKH Oenpa. Huke mpoekiuu
TIOJIOCTU KOJIEHHOTO CyCTaBa MPOIIYIBIBAIOTCS MBIIIEITKH 00JIbIIeOSpPIIOBON KOCTH
MeIuaNbHBIA © JiarepaibHbId. Hawmbonee BeICTymaromass Touyka B 00J1acTh
MEIMAJIbHOTO  MBIIIENIKa  OOJIBITICOSPIIOBOM  KOCTH  Ha3bIBaeTCs  BEepxHEH
BHYTpEeHHEH Oo0biiedepiioBoii Toukoi. B o0mactu MNpOKCMMAambHOTO OTHAEa
TOJIEHH C JIaTepajbHOM CTOPOHBI KOJEHHOTO CyCTaBa II0J] JiaTePaIbHBIM
MBIIIETKOM OO0JIbIIIEOEPIIOBOM KOCTH TMPOIIYIBIBAETCS TOJIOBKA Malo0epIioBOn
koctu. Ha mepenHeii moBepXHOCTH TOJIEHU BHU3 OT OYTPUCTOCTH OOJIBIIIEOEPIIOBOI
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KOCTH MpPOILYNbIBAETCS €€ nepeanuil kpail. IIpu 3ToM MOXHO OOHapy»KWThb €ro
HEPOBHOCTU OT MEXAHUYECKUX BO3JEHUCTBUUA Ha 3Ty 0O0JacTh (Hampumep, OT
yaapoB y GyTOOTUCTOB). TH HEPOBHOCTU O0YCIOBJICHBI TUIIEPIIPOLYKIIMENH KOCTU
B PE3yJbTAaTE€ CUCTEMATHUYECKHUX pa3apakeHUuM HagkocTHULBL. C MeauanbHOU
CTOPOHBI OT MIEPEAHET0 Kpasi 0O0JIbIIeOepIIOBOM KOCTH HAXOAUTCA MeAualibHas ee
MOBEPXHOCTh, MOKPBITAasi TOJBKO KOXKEH €O ci1ab0 BBIPAKEHHOM IMOJKOMXKHO-
YKAPOBOM KIIETYATKOW U MO3TOMY XOPOIIO MPOIIYTIbIBAEMasi HA BCEM MPOTIKEHUU.

ManoOeprioBasi KOCTh TMOYTH BCS TOKPHITA MBIIIIAMHU, MPOITYITBIBAIOTCS
JIVIIb €€ TOJIOBKA U IHMCTAaJbHbIM KOHEL. B HUYKHEM OTZIEIe TOJIEHU C MEAUAIbHOU
CTOPOHBI XOPOIIO BUIHA MEIUaNbHAS JIOABDKKA — OTPOCTOK OOJIBIIEOEPIIOBOM
kocth. HuxHas, HamOosiee BBICTyNAIONIas 4YacThb A3TOW JIOJBDKKH Ha3bIBACTCS
HIDKHEW BHYTpeHHeW OousbiebeprioBoii Toukoil. Ha matepanmpHON CcTOpOHE
HIDKHETO OTJIENIa TOJICHW PACIIOJIOKEHA JIATEpAIbHASA JIOJBIKKA, TPEACTABISIONIAS
coOolf JauCTaNbHBIA KOHel[ MajoOepiioBoi KocTH. [Ipoekiuio  mojiocTu
TOJICHOCTOITHOI'O CYCTaBa JIy4lll€ OIPEAEATh C THUIBHOW IOBEPXHOCTU CTOIIBI, Y
MECTa COCAUMHEHUs €€ C rojeHbro. [Ipu 3TOM MBIl NIEpEeIHEN NOBEPXHOCTU
roJIeHU JOJKHBI ObITh pacciabiensl. Ha cTorme, B 3a7iHEM ee oT/iesie, pacioiokKeHa
MATOYHAS] KOCTh C MSTOYHBIM Oyrpom, HamOoJee BBIAAIOMIASCS YaCTh KOTOPOTO
Ha3bIBAETCS MATOYHOM TOoukoM. [lo MennanbHOMY Kparo CTOIbI, TPUOIUZUTEITHHO
HAa TpaHUIE CpeIHed U 3aJHEl TpeTu ee, MPOIIYNbIBacTCs OyrpuUCTOCTh
JTAJIbEBUTHOM KOCTH, HCIOJb3yeMas B KadeCTBE OPHUEHTHUpPA MPU HU3MEPECHUU
BBICOTBI MEIUAIBHOM YacTH MPOJOJBHOrO CBOJA CTOMNbL JlaTepanpHO OT
JaLEBUIHON KOCTU ompezenseTcs KyOoBuaHasi KocTh. [lo ynarepanbHOMY Kpato
CTOTIBbI, MPUMEPHO HA CEPEJIMHE €€, MPONIYINbIBACTCS OyTPUCTOCTh OCHOBaHUS S-
IUTFOCHEBOM KOCTH, MCIOJb3yeMasl MPU U3MEPECHHUU BBICOTHI JATEPAIBHOM 4YaCTH
MPOAOJIBHOTO CBOJA CTOMbI. [IIFOCHEBBIE KOCTH Jydlll€ OMPEACNATh C ThUIBHOU
ITIOBEPXHOCTH CTOIBI. MOKHO IIPOIIYIIaTh OCHOBAHHUS IIFOCHEBBIX KOCTEM, UX Tella
M TONOBKM. [onmoBka 1-i1  MUIFOCHEBOM KOCTHM  JIOBOJBHO  OTYETIIMBO
BBIPUCOBBIBACTCS IMMOJ KOXerh. He mpeacraBiaseTr TpyAHOCTEM W ONpPEACTICHUE
MajblieB CTONBI, @ BOT (pajaHT¥ y KaXJIOro u3 HUX, ocobenHo y 3, 4, 5-ro,
OTIPEJICIUTh TPYAHO, TaK KaK 4acTO JUCTalIbHAs U CpefHsis (pajlaHru cpacTaroTcs B
onHy kocTh. Hanbonee BbicTymaromas Touka Ha 1-M Uiau 2-M naiblle Ha3bIBACTCS
MaJIBbLEBOW TOUKOM. IIpOEKIMOHHOE pAaCCTOSHUE MEXKAY BEPXHEH WU HHUKHEU
BHYTPEHHUMU OO0JIbIIICOCPIIOBBIMU TOUKAMU OMpEACseT JUIMHY TOJICHU, a MEXIY
MATOYHOW M MaJbLIEBOM TOYKAMU — JJIMHY CTOIIBI.
Heuowcenus 6 cycmasax. OCOOEHHO TIIATEIBHO CIIEAYET pa3o0paTh ABUKEHUS B
KPYIIHBIX CYyCTaBaX HUKHEW KOHEUYHOCTH.

B Ta3o06eapeHHOM cycTaBe MPOUCXOAUT JIBMXKEHUE Oe/ipa M0 OTHOIIEHUIO K
Tazy, a MpH 3aKperuieHHOM Oeape — JBI)KCHUE Ta3a. JABWXKEeHHUE Oelpa BHIepen
(crubanue) m oOpaTHOE NBIKCHHE B MCXOJHOE TIOJIOKCHHE WJIM U3 HEro Hazaj
(pa3rubanue) MPOUCXOAAT BOKPYT TIOTIEPEUHOM OCH; MBIKEHUE Oepa JaTepaabHO
OT cpenHed nuHUM (OTBEIEHHWE) W OOpaTHOE €ro JABWXKeHuEe (IIPUBEICHUE)
OCYIIECTBIISIOTCS BOKPYT CaruTTadbHOM OCH; TOBOPOT Oelpa B JiaTepaibHYIO
CTOPOHY (CynmWHaIMsA) W TOBOPOT OeApa B MEIUaIbHYIO CTOPOHY (IIPOHAIIHS)
MPOMCXOJAT BOKPYI BEpTUKalbHOW ocu. [lpu ananuse JABWKEHUUA B
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Ta300€JPEHHOM CYCTaBE CTAHOBUTCS SICHO, YTO crubaHue Oeapa 3aBHCHT OT
IIOJIO’KEHUS rojieHu. Eciiy rosieHb COrHyTa B KOJIGHHOM CYCTaBe, TO MOJBUKHOCTh
Oelpa IpU ABMXKEHUU Knepeau OOJIbLIE, YEM €CJIM HOTra BBIIPSAMIICHA B KOJIEHHOM
cycrtaBe. JlaHHas 3aBUCUMOCTh OOBSACHSETCS TEM, 4YTO B 1-M ciydae
JIByXCYCTaBHbIE MBIIIIBI 33IHEN TOBEPXHOCTU Oe/ipa HaXOAATCs B pacciabIeHHOM
COCTOSIHUM M HE MpPEMSITCTBYIOT JBHWKEHHUIO, @ BO 2-M OHM pPacCTATHBAIOTCH,
BO3HUKAET MMACCHBHAsA HEOCTATOYHOCTh UX, YTO TOPMO3UT JABWKeHUE. OTBeeHNE
U TpuBeJeHUE Oeapa 3aBUCAT OT MOJOXKEHUs Oelpa B Ta300€APEHHOM CYCTAaBeE;
€CJIM CTONAa PACIOJIOXKEHA NapaJyIebHO CPEAMHHOW JMHUM Tela, TO BEIUYMHA
ITUX JABUKEHUI HEBEIIMKA, B CBA3M C TEM YTO OOJILLION BEpTEN yNHUpaeTCs B Kpai
CYCTaBHOM T'yObl, OKpY>Kalollell BEpTIYKHYIO BIAIUHY, U B MOAB3IOIIHYIO KOCTH;
€ClIi e CTONa HECKOJIBKO OTBEJIeHA M Oeqpo CYNUHUPOBAHO, 3TO MPEMSTCTBHUE
yCTpaHSETCS U ABMYKCHUS COBEPIIAIOTCS C OONBIINM pa3MaxoM.  JIBIXKEHUS Taza
B Ta300€IpEHHOM CYCTaBE JIOBOJIBHO CIIOXKHBI, TaK KaK 4acTO OCYILECTBISIOTCA
OJTHOBPEMEHHO C JIBWKEHUSIMHU B TOSCHUYHOM OTJEJ€ IO3BOHOYHOIO CTOJO0A.
B03MOKHBI HaKJIOHBI Ta3a BIIEpE] — HAIPUMEP, IIPU HAKJIOHE TYJIOBUIIA BIEPEL;
Ha3aJ — IIPU HAKJIOHE TYJIOBHILA Ha3aJ; B CTOPOHY — IPU COOTBETCTBYIOIIMX
JBWKEHUAX TYJIOBHINA; Ta3 MOXET HECKOJIBKO ITOBOPAYMBATBHCS B CTOPOHY, YTO
HAOJIOJAaeTCsl BO BPEMs BBIIIOJHEHUS YIPaXKHEHUS «IIIarat» ¢ HaKJIOHOM
TYJIOBUIIIA WJIM IpHU OOBIUHBIX BpalllEHUSX TYJOBHINA BIpaBo WM BieBo. llpu
O3HAKOMJIEHUU C JBHKECHUSAMH Oenpa cieayeT oOpaTUTh BHUMAHUE HA TOT (PaKT,
YTO pa3Max JBWKEHUU B Ta300€IpEHHOM CyCTaB€ MEHbBIIE, YEM B IJIEUEBOM
CyCTaBe.

B koneHHOM cycTaBe OOBIYHO pPaccMaTpPUBAETCS JBHIKEHUE TOJIEHH, YTO
XapakTepHO s OoJbIIMHCTBA (Da3 jokomoruil (XoAas0kl, Oera u T. A.). OgHaKo
npu (PUKCUPOBAHHOMW TOJICHH MOKET MPOUCXOAUTh U JBUKEHUE Oeapa (Hampumep,
IpU BO3BpAllCHUM B KCXOJHOE IIOJIOKEHWUE TIOC]e NPHUCENAHMs, IpU
OTTaJIKUBAHUU, NIPU IBUKEHUU KOHBKOOEXKI[A, XOKKEUCTA).

JIBIDKCHUE TOJCHW B KOJICHHOM CYyCTaBe Hazaja (crubaHue) u obOpaTHoe
JIBUKEHHE JI0 BBIIPSAMIICHHUS KOHEYHOCTH (pa3ruOaHue) MPOUCXOAAT BOKPYT
IIONIEPEYHON OCH; IOBOPOT TOJICHH B JATEPAIBHYIO CTOPOHY (CynuHaAuus) W
HOBOPOT B  MEAMAIBHYI0 CTOPOHY (IpOHAIUsl)  BBINOJIHSAIOTCS — BOKPYT
BEPTUKAJIBHOM OCH, OHM BO3MOXHBI JIMIIb IIPH COHYTOM B KOJIEH- HOM CYCTaBe
rOJIEHU, KOIJIa KOJUlaTepalbHble CBSI3KM €ro pacciabiieHbl. BpamiartenbHbie
JBUKEHUA roJieH! OoJblie y pyT0oancToB, akpoOaToB, MEHbIIE — Y JTBIKHUKOB.

AHanu3 IBMKEHUN cTombl Oosiee TpyaeH. OHU TPOUCXOAAT OAHOBPEMEHHO B
TOJIEHOCTOITHOM,  TMOATapaHHOM, TapaHHO-NSATOYHO-JIA/IbEBUJIHOM  CyCTaBax.
JBUKEHUE CTONBI B CTOPOHY MOJIONTHEHHOW MOBEPXHOCTH (Cru0aHue) U JBUKEHUE
B CTOPOHY ThUIBHOW MOBEPXHOCTH (pasrsidabisie) MPOUCXOASIT BOKPYT MONEPEUHON
ocd. AMIUTUTYJa CrudaTreabHO-pa3ruOaTeNbHbIX ABM)KEHUH CTOMBI 3aBUCHUT OT
BO3PacTa, CIOPTHUBHOW CHEUUAIM3ALUU U CTENEHU TPEHUPOBAHHOCTH. Y JETel
JIOIIKOJIBHOTO BO3pacTa OoJbllle pa3Max pa3rudaTeNbHbIX JIBKEHUH, a 'y
B3pOC/IBIX U Yy JeTed HIKOJBbHOTO BO3pacTa, HaoOOpOT, — CrudaTrenbHbIX. Y
IUIOBIIOB YBEJIMYEHUE NOJBM)KHOCTU CTONBI IMPOUCXOAMT IMPEUMYIIECTBEHHO 3a
cUeT crubaHus, y JIbDKHUKOB, HA000POT, — 3a CUET pa3ruOaHusl. IBUKCHUE CTOIIBI
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B JIATEPAIbHYIO CTOPOHY (OTBEIIEHUE), KOTOPOE OOJBINE BHIPAXKEHO, KOT/IA CTOMA
HaXOJWTCS B TIOJOKEHHM CrUOaHWs, W JBIDKCHHE B MEIUAJIBHYIO CTOPOHY
(mpuBeEeHNE) OCYIISCTBISAIOTCS BOKPYT BEPTHUKAIBHOM oOcH. IIpoHarusi CTOIbI,
KOrJla MEIHaJbHBIA Kpall €€ OIyCKaeTcs, a JaTepajbHbId IOJHUMACTCS, HU
CylHMHAIMs, KOTJa JaTepalIbHbIN Kpall OIyCKaeTcs, a MeAUaJbHbIA TOJHUMAETCS,
MPOUCXOJIAT BOKPYT caruTTaibHOM ocu. [Ipoekiuio mosiocty (Ieiau) CycTaBOB
CTOIIBI HA >KMBOM YEJIOBEKE MPOIIYIATh U MOKa3aTh O4€Hb TPyAHO. OHU XOPOIIO
BHUJIHBI TOJIBKO MPUA PEHTTC€HOJIOTUYECKUX UCCIEAOBAHMSIX.

Penmeenoepammei. Ta3z m Ta300eApeHHBIH CyCTaB H3ydyaloT OOBIYHO B
psAMON MpoeKkuuu. Ha peHTreHorpaMme 4YeTKO OMNpENEIsIIOTCS BCE KOCTHBIE.
KOMITOHEHTBI, COINPSKEHHBIE ITOBEPXHOCTHM KpECTHA W MOAB3AOIIHOM KOCTH,
HakJIaabiBaromumecs: Apyr Ha apyra. CycTraBHas IIeJib KPECTIOBO-MIOAB3A0IIHOIO
COEMHEHUS UMEET BUJ Y3KOU MOJIOCKHA C YETKUMHU KOHTYPAMU; B BUJE JTOBOJBHO
ITUPOKOM MOJIOCHI ITPOCBETICHUS BBIJICTSCTCS IO CPEIMHHON JIMHUM TeJla CuMQu3.

Ha pentrenorpammax tasza qeTei MOXKHO YBUAETh HE CHHOCTO3UPOBAHHBIN C
KPBIJIOM TOJIB3JIOITHOM KOCTH TpebeHb, Il Buae CBOOOMHO Jexamux TeHEeH —
cefanuIiHbie Oyrphl. XOpOIIO BUAHBI BEPTIY)KHAs BIIaJMHA C 0OoJiee IUIOTHOM
KOCTHOM TKaHBIO B BEPXHEM OTJENIe, TOJIOBKAa OCAPEHHOW KOCTH C TJIaJIKUMU
KOHTypaMu (KpoMe€ ydJacTka B 0O0JacTH SIMKH, T/ MPUKPEIUISETCS CBs3Ka
rOJIOBKHM), KOMIAKTHOE M Ty04yaTo€ BEIECTBO TOJOBKM M MIeHKkH (ry0uaToe
BEILIECTBO MMEET CIEUU(PUUECKOE HAMPABICHUE KOCTHBIX MEPEKIAIUH B CBSI3U C
JEUCTBUEM CHJI CKATHS M PACTSHKEHMS). 3aMETHO TaKXKe XOPOIIO BBIPAKEHHOE
YTOJIIIIEHHE KOMIIAKTHOTO BEIIECTBA MNpH mepexoje ¢ s3nudusza Ha guadus u
Ha4aJI0 KOCTHOMO3TOBOM MOJOCTH.

Ha pentreHorpamMme KOJIEHHOTO CyCTaBa B MPSIMOM MPOCKUHHU CIETYET
pazo0paTh BCE €ro KOCTHbIE KOMIIOHEHThI ¢ aHATOMUYECKUMH 0Opa3oBaHusAMHU. B
OTJINYKE OT JAPYTHX CYCTaBOB 3[E€Ch CYCTaBHas IIEJIb OYECHb IIUPOKas (B CBS3H C
HaJUYUEeM MEHHCKOB), OHa UMEET BUJI M30THYTOM IMOJOCKUA C YETKUMU KOHTYypaMu
CYCTaBHBIX IOBEPXHOCTEH OeapeHHOM W OonblnedepiioBoir kocteid. Ha aToit ke
PEHTI€HOTpaMME MOXXHO BHJETh T'OJIOBKY MajoOeprioBoil koctu. HagakoneHHHK
SICHO HE BHJICH, TaK KaK TCHb €T0 HaKJIaJbIBaCTCS Ha JUCTaIbHBIN KoHel Oenpa. Ha
OOKOBBIX CHUMKAX KOJICHHOTO CyCTaBa OH BUJCH OTUYETIIMBO.

Ha pentrenorpammax cTomsl B MpSIMON U OOKOBOM MPOEKIUSIX HAJ0 YMETh
OMpeNeNATh KOCTU M UX coeAuHeHus. Ha npoduibHON peHTreHorpamMme clieiyeT
o0OpaTuTh BHUMAHHE HA apOYHOE PACIIOIOKEHUE KOCTHBIX MEPEKIaJNH ryodaToro
BEIIIECTBA, KaK ObI MEPEXOASANINX U3 OJHOU KOCTH B JPYTYIO.

[Tocne paccMOTpeHMst OTIENIOB BEPXHUX M HXKHUX KOHEYHOCTEM, OCHOBHBIX
WX CKEJIETHBIX 00pa30BaHMi, MOJBUKHOCTH B COSTMHEHHUSIX MOXXHO OTMETHUTh KaK
YepThl CXOJICTBA, TaK U 4EePThl paznuuusd. CXOACTBO 3aKIIOYAETCA B TOM, YTO Kak
BEPXHHUE, TaK U HXKHUE KOHEYHOCTH MapHbIe, UMEIOT OJUHAKOBOE YHCJIO OT/IEJIOB,
KXIbId M3 KOTOPBIX COCTOUT W3 OJIMHAKOBOIO uuciia Koctei. CyllecTBEHHbIE
pasiinuus MOSBUWINCH B MPOLIECCE BOJIIOIMU; KOrJa pyKa IepecTaiia BHITOIHATh
GyHKIIUMA OTIOPBI U TIPEBPATUIIACH B OPTaH TPYJa, M3MEHWINCh CTPOSHNE 3BEHBEB,
COCTaBJISIFOIIMX €€, U UX CBA3U. KOCTH HMXKHEHW KOHEYHOCTH CTajy 3HAYUTEIIBbHO
KpyIHEe, MAacCHUBHEE B CBS3M C YCWUJIECHHEM (DYHKIIMM OMOPHI MPU TEpPexXoie
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YelloBeKa B BEPTHKAIBHOE TMOJIOKEHHE; KOCTHBIE BBICTYMbI, AMH(PU3bI, MecTa
(dbuKcaly MBI BEIPa>KEeHbI 00JIe€ OTYETIIUBO.

Koctu mosica BepxHeil KOHEYHOCTH HE 0Opa3ylOT 3aMKHYTOTO KOJIblIa, Kak
KOCTH Ta3a; Oiaronapsi psjay ocoOeHHOCTeW (AJIMHHAs KIIOYMIA, OTOABUTAIOIIAS
CBOOOJIHYIO BEpXHIOIO KOHEYHOCTh OT TYJIOBMINA, HAJW4YUE ABYXKaAMEPHBIX
IPYAUHO-KIIIOUUYHBIX CYyCTaBOB, COCIMHEHHE JIOMATKU C MO3BOHOYHBIM CTOJIOOM C
MOMOIIBIO MBIIII) 00ECNeYnBaETCs 3HAUUTENbHAS MOJABUKHOCTD IM0sCAa BEpXHEH
KOHEYHOCTH.

Koctn mosca HWKHEN KOHEYHOCTH, COCIUHSACH C KPECTUOM U JIPYyr C
IpyroM, o0Opa3yloT KOCTHO€ 3aMKHYTO€ KOJIBLI0O C  MaJIONOJABHKHBIMU
COEIMHEHHUAMHU. B KpecTHOBO-NOJAB3JOIIHOM CyCTaB€ pa3Max IBUKEHUH BCEro
7—10°, a B cuM(u3e OHU MPAKTUYECKU OTCYTCTBYIOT.

CoenuHeHuss  BEpXHEM  KOHEYHOCTHM  XapaKTEPU3YIOTCS  MEHbILIEH
KOHTPY?HTHOCTBIO, 00JIe€ TOHKUMH CBSI3KAMU M MEHBIIIUM MX YHUCIIOM (ITO3TOMY B
CycTaBaX BEpXHEM KOHEYHOCTH OoJieeé 4YacThl BBIBUXH), HO 3HAYUTEIbHOMN
NOJBKHOCTBIO. CoelMHEHUs HUKHEH KOHEYHOCTH Oojiee NpPOYHbI, HO MEHEe
noABWKHBL. OueHb Ba)KHAsI OCOOCHHOCTHh CTPOEHUS MPEIUICUbs 3aKII0YaeTCs B
TOM, 4YTO JIyueBas KOCTb MOXKET BpallaThCs BOKPYT JIOKTEBOM, oOecreunBas
MPOHAIIMIO U CYNMUHAIMIO, YTO BAXXKHO JUJISI TPYJOBBIX MPOIECCOB (3aBUHUYMBAHUS,
3akpyuyuBaHus U T. 1.). KocTtu e rojenu (6ompinedepiioBas u ManooepioBas) B
CBA3M CO CIEUU(PUKON COEOUHEHUS TaKOM MOABMKHOCTbIO HE oOnamaroT. B
COCIMHEHUAX HI)KHEM KOHEYHOCTH OCHOBHBIE JIBDKEHHS  CrUOaTesIbHO-
pasrudaresbHbIC.

Oco0EeHHO 3HAYUTENbHBl OTIMYMS KHCTH OT CTombl. J[IuMHA 3amscThs
HeOOoJIbIIast, TPEAIUTIOCHA K€ COCTABIISIET MTOYTH MOJOBUHY CTOIBI; KOCTH 3aISICThS
MEJIKUEe, KOCTH MpEeAIUTIOCHBI KpymnHble. [lanmplbl cTOMBI KOPOTKHE, C MaJoi
MOABWKHOCTBIO, @ Majbllbl KUCTHU JOCTHTAIOT IOJIOBUHBI €€ JJIMHBI U OYEHb
noABWKHBI. Ha HIWKHEHM KOHEYHOCTH MHOTO IIPUCIIOCOOJICHHH PecCOpHOTO
XapakTepa, CMATYarollUX TONYKA M COTPSCEHUs (CBOABI CTOIbBI, MEHHUCKH,
KpecToOOpa3HbIe CBSI3KH, CBSI3Ka TOJIOBKH Oenpa u ap.).

B npouecce sBomonuu 1-i manen KUCTU HECKOJBKO TMEPEMECTHICS B
HaIpaBJICHUH JIAJJOHHOW MOBEPXHOCTH, MPUOOpEN Crelu(pUIecKue ABUKCHUS —
MIPOTUBOIIOCTABIICHUE U 00pATHOE JBIKEHUE, YTO B 3HAYUTEIBHON MEPE YCHIIMIIO
VACPKUBAOIIYIO (YHKIMIO KUCTH; 1-i majer; CTOHBI 3TUX OCOOEHHOCTEW He
UMeeT. |-i 3ansACTHO-TIACTHBIA CyCTaB U3 IIJIOCKOTIO NMPEBPATUIICA B CENIOBUIHBIMN,
YTO O00ECcHeuYnBaeT HE TOJBKO pa3HOOOpa3ue ABMKEHUH, HO TakKKe 3axBaT U
yaepxanue mpeameroB. K uucily 0COOEHHOCTEM KHUCTH MOXXHO OTHECTH:
CMEIIEHUE KOCTEHl 3amsiCThsi OTHOCHUTENIBHO JApYyr Jpyra, oOpa3oBaHUE O]
MOMEPEYHON CBSA3KOM 3amacThsl KaHajla i CYXOXKWJUH MBIIII-crudaTenen
NajbIeB KUCTHU, BBIIPSIMIICHHE U yKOpodeHHue (amanr 2—5-ro nanbieB. Bee 310
NpUBEJIIO K TOMY, 4YTO KHCTb, @& C HEM H BCA pyKa, MpeBpaTWwiach B
COBEPIICHHEUIIINM OpPTraH TpyAa, OPraH OCA3aHUS W BBIPA3UTEIBbHBIX JIBUKCHUMU.
Kucte, coenunsis B ceOe TBEPAOCTh U MOJIBHKHOCTb, TOHKOCTb, IJIABHOCTH U
TOYHOCTb JIBIDKEHUM, TPUCTIOCOOICHA KaK IS TSOKETBIX, TPYOBIX paboT, Tak U JjIst
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TOHYAMIIUX JBWKECHHMM, C IIOMOLIBI0O KOTOPBIX YEJIOBEK CO3JaeT IIEeAEBPbI
MCKYCCTBA U TEXHUKH.

KoHTpoJibHBIE BOIPOCHI

1. Ha kakue oTensl 1eTUTCs HUKHSSL KOHEYHOCTh (HaliIuTe UX Ha PUCYHKE U
MOKKHUTE Ha cebe)?

2. Kakue Bo3pacTHbI€, MOJIOBbIE U UHANBUIYAbHBIE OCOOCHHOCTH UMEET Ta3?

3. KakoBo cTpoenue ta30B0i KocTH? Kakue KOCTHbIE BBICTYIIBI 3TOW KOCTH MOKHO
npolrynars Ha cede?

4. Kakoe ctpoeHrne nMeroT OenpeHHasi, 6ombiredepiioBas 1 Majao0epIioBas KOCTH?
5. Kak MOXHO 0XapakTepu30BaTh COEAUHEHNNS KOCTEN 10sICa HKHEN
KOHEUHOCTU?

0. KakoBo cTpoeHue Ta300€ApEHHOT0 U KOJIEHHOTO cycTaBoB? Kakue NBUKEHUN
BO3MO>KHBI B HUX?

7. Kakue ckeneTHble 00pa30BaHUs MOXHO MPOLIYIAaTh B 00JaCTH KOJIEHHOTO
cycraBa?

8. Kak coequHsSr0TCS KOCTH TOJIEHN MEXTy COO0MH?

9. Ha kakue oTzemnsl pa3iensercs cTona U Kakhue KOCTH OTHOCSITCS K KaKJIOMY U3
10. Kakue cycraBbl paziandarotcst Ha ctorne? KakoBel ux popma, npuXKem4s u
CBSI30YHBII anmapar?

11. Kak HaiitTu MeauanpHy0 1 JaTepanbHyIO JOABLKKH, IATOYHYIO KOCTb,
OyrpuctOCTb JIaJIbeBUHON KOCTH U TOJIOBKH TLJTFOCHEBBIX KOCTEH?

12. Kakue KkocTi 00pa3yroT NONEPEeYHbI U MPOI0JIbHbIE CBOBI cTONbI? Kakue
(bakTOphI CIOCOOCTBYIOT UX YKPETUICHUIO?

13. Kakas cTona cuuTaercsi CBOA4ATON, HOPMAJIbHOM, MIIOCKON?

14. Kakoe BivsiHUE. OKa3bIBAIOT 3aHATHS PA3JIMYHBIMU BUIAMH CIIOPTA HA CTOITY?
15. Yto Takoe TBEpAasi OCHOBA CTOMbI?

MBI

Mpimma Kak oprad. MBIIIBl  COCTAaBJISIOT  aKTUBHYKO  4acTh
JIBUTATEJILHOTO amnmapara. Kaxasi ckejieTHasi MbIIIa IpeacTaBiIsieT coO0l opras,
COCTOSIIIUM U3 MOMEPEYHOIOIOCATOM MBIIIEYHOW TKaHW, COEAUHUTEILHON TKaHU,
COCYJIOB U HEPBOB.

MpiiieyHOe BOJIOKHO CKEJIETHOW MBIIIIBI MPEACTABISIET CO00M CUMILIACT,
COZIepKallluii BCE BJIEMEHThl KIETKH: capkormasmy, Capkoinemmy, sapa (UX
MHOXECTBO), MUTOXOHJAPUU U Jpyrue crenuduueckue CTPyKTyphl —
MUOGUOPHUILIIBI, ¢ KOTOPBIMH M CBSI3aHO COKpalieHue MbIiil. MuohuOpuuisl, B
CBOIO OYEpEdb, COCTOAT U3 OTIEIbHBIX YYAaCTKOB, HA3bIBAEMBIX CApPKOMEpPAMU
(cTpyKTypHO-(OYHKIIMOHATBHAS ~ €IWHUIIA MHO(PUOPUIUIBI), B3aUMOJICUCTBHUE
OCJIKOBBIX MOJICKYJI KOTOPBIX (aKTHMHA U MHUO3MHA) JISKHUT B ocHOBe COKpalleHus
Mol OTaenbHble MBIIIEUHbIC BOJOKHA, UX IMYYKH, IEJbIE MBIl U TPYIIbI
MBIIIL MOKPBITBI COCIWHU- TEJIbHOW TKaHbl. [Ipy mnoMommM CyXOXKWIUH,
COCTOSIIMX M3 IUIOTHOM BOJOKHUCTOM COCOUHUTEIBbHOM TKaHU, MpeIa
buUKcUpyeTCsl K KOCTH, IepeaBasi € yCuiusl.
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[Ipu n3y4eHuu OTAEIBHBIX MBI HY>KHO 3HATh: 1) Ha3BaHUE MBIIILIBL, 2) €€
MECTOIIOJIOKEHHE, 3) MECTO Haudana, 4) MecTo IpUKperuieHus, 5) GyHKIUU Mpu

Pa3IMYHBIX BUJAX OMOPHI.
Bce MHOroo6pasue MbIII MOKHO KJIacCU(PHUIIUPOBATh C YUETOM UX (POPMBI

u ctpoeHus (Cm. cxemy).
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PHCTHIE  pHCTBle  MEpUCTBIE

MBpI1ibl MOTYT padoTaTh KaK MpHU MPOKCUMAJIBHOM, TaK U MPHU JUCTaIbHOU
Olope, B 3aBHUCHUMOCTH OT TOr0, Kakoe 3BEHO 3akperieHo. Eciu oba 3BeHa He
3aKpeIJICHbl, TO MBIIIAa TNPU HANPSHKEHUH C OJMHAKOBOM CHIION Oyner
NPUTATUBATh UX JAPYT K APYyry. B aToM MoxkHO yOenuThcs Ha HaTyprimke. [Ipu
crubaHNuM pPyKHd B JIOKTEBOM CyCTaBe IMpearieube MNpHOIKaeTcs K IUIiedy;
MBILIIBI, PACIOJOXKEHHbIE CHEpEeau JIOKTEBOTO CycCTaBa, paldOTalT Mpu
MPOKCUMAaJIbHOM orope (mpu (HUKCUPOBAHHOW IIedeBO KOcTH). [Ipu crubanum
pPYK B yNope WIM MNOATATMBAHMM Ha MEpEeKJIaJMHE IUIeYO NpHUOIMKaeTcs K
OpeaIUIeublo; pabOTAIOT TE€ € MBIIILbI, HO YX€ MpU JUCTAIbHOW omope (mpu
(UKCHPOBAHHBIX KOCTSAX MpeArieubs). B KaXI0M U3 3TUX JBHKEHUN y4acCTBYIOT
JIB€ IPOTUBOIIOI0KHBIE TPYMIbl MBI — CTUOATENIN U pa3rudaTenu; OJHU U3 HUX
COKpalaroTcsl  (HampsraioTcs), JApyrue pPacTATUBAIOTCA WM MOCTETEHHO
paccnadsoTcs.

Bce rpynmsl MbIII Hai0 yMETh HAXOAWTH HA aHATOMHYECKHX TperapaTax,
MyJsKax, Tadnumax. PacronokeHne NITUHHBIX MBI Ha KOHEYHOCTSIX BIIOJTHE
OTIpaBAaHO, TOCKOJIBKY OHH MPHU HANIPSDKEHUH YKOPOTSTCS Ha OONBIITYIO BETHUNHY
110 CPAaBHEHMIO C KOPOTKUMH U obecriedar 00IbIION pa3Max ABMKEHHUI B CycTaBax.
[Iupokue MBIIIIBI YIacTBYIOT B 00pa30BaHUHU CTEHOK IMOJIOCTEH, a KOPOTKUE — B
JBUKEHUSIX HEOONbLION aMIuIUTynbl. OZHOCYCTaBHBIE MBIIIIBI JIEHCTBYIOT Ha
OJIMH CYyCTaB, a MHOTOCYCTaBHbIE — Ha BCE T€, OKOJIO KOTOPBIX OHH IMPOXOJSAT.
MBIIIIBl ¢ KOCBIM PAacHOJIOKEHHUEM MBIIIEYHBIX MYyYKOB MPU OJHOM M TOM K€
NOTEePEYHUKe O0MaNaloT OOJbLICH CHIION, HEXEIH MBIl C MPOJOJIbHBIM
HAIpPaBJICHUEM ITYUYKOB.

Bce MbImel cucteMaTusupyroTcs MO (PYHKIIMOHAJIBHOMY IPHU3HAKY, IO
BBITIOJIHIEMOU UMU (DYHKIIMH (CM. CXEMY).
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Mbi1oist

IIo BHITOJIHAEMOH Ilo geMicTBHIO Ha CYCTaBhl
e ATeTbHOCTH
OTBOasipe
(abryxro-
Ibixa- Kesa- Mumuue- Crudare- Pasruba-  pbi) Mpo-
TeMbHEIE  TeJAbHbIE cKUe mu (paex- Tean (sxc- Ilpusons- HaTO-
copbl) TEH30pHI) mue {(af- pH
JYKTOPHI)
Cy-
nu-
Ha-
T0-
pbi

JUist mnoHMMaHus PYHKIUU KaKI0M MBIIIIBI HEOOXOUMO 3HATh CJIEYIOLIEE:

1) KocTH, HAa KOTOpBIE IEUCTBYET MbIIIIA ((PUKCALUS HA KOCTSX);

2) Kakue CycTaBbl HAXOATCS HA ITyTHU MBIILLIBI;

3) Kakue OCH BpalICHHs B CYCTaBE€ IEPECEKAET MBIIIIA, U C KAKOW CTOPOHBI
OT 3TOM OCH OHA PaCIIOJIAraeTCs;

4) mpu KakoW omope AEHUCTBYET MbIIIA (OOBIYHO OJIMH KOHEI| MBIIIIIbI
OombIe PUKCUPOBAH, IPYTON MEHBIIIE).

Cnenyer uUMeTh NPEACTABIEHUWE UM O TOMOrpauu MBI, T. €. O MECTe
pPacnoJIOKEHUs] TOM WJIM MHOW MBIIILBI, HHaY€ TPYAHO MOHATHh UX MPOEKUIHUIO Ha
KOYKHBIE TIOKPOBBI M OLIEHUTH (DYHKIIMOHAJIBLHOE 3HAUECHUE.

[Topsimok wW3ydeHUs: MBI OTAENbHBIX 00JIacTEel Tejla 4YelOBEKa MOXKET
ObITh paznuuHbiM. [lo pekomennmauuu I1. @. Jlecradra, n3ydyeHre MBI Jdy4llle
BCEr0 HA4YMHATh C BEPXHEH KOHEUHOCTH, IOCJIE YEro paccMaTpUBaTh MBIIIILIBI
HUKHEH KOHEYHOCTH, a 3aT€M MBIIILbI TYJOBHINA, IIed U rojoBbl. [[ns Goinee
YCHEIIHOTO YCBOEHHUS W MOHUMAaHUSA (PYHKIIMM MBILI LEJIECO00pa3HO BHAYale
pPacCMOTPETh UX Ha AaHATOMUYECKHX IIpenaparax, MOCKOJIbKY TOJBKO HaTypaJbHbIE
aHATOMMYECKHE IIpernaparbl, a HE IUIOCKOCTHBIE, JAK€ XOPOLIO BBINOJHEHHBIE
PUCYHKH U MYJSDKM oOecriedyaT O0ObEMHOE MPEICTaBICHHE O CTPOCHUHU MBIIIII,
HAlpaBJIEHUM €€ OTAEIbHBIX MBIIICYHBIX IYYKOB, MecTax (uUKcaluu,
pPacnoJIOKEHUM HE TOJBKO BCEM MBI, HO W €€ OTAEIbHBIX YacTed II0
OTHOULIEHUIO K OCSAM BPAILEHUS B CYCTaBe, OKOJIO KOTOPOIro OHa MpoxoauT. Bee 31o
MO3BOJISIET TIy0Ke MOHATH €€ y4acTHEe B MHOT000pa3uu JIBHIKEHUN YeI0BEKa.

KonTpoabHbIe BONIPOCHI

1. Kakue pyHKIMY BBIMOMHSIOT CKEJIETHBIE MBIIIIBI B OPraHU3Me YeloBeKa?

2. Kakue npu3HaKy UCTIOJb30BaHbl B HA3BAHUSX MBIIIL?

3. Kakue MplIip! O6IBatOT MO (POpME U MO HAMPABIECHUIO MBIIIIEUHBIX BOJIOKOH?
4. KakoBO BHEIIIHEE Y BHYTPEHHEE CTPOCHUE MBIIIIILL?
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5. Kakue 06pazoBaHusi OTHOCSTCS K BCHOMOTATEIbHBIM annapaTaM MBbIIIIT?
KakoBo QpyHKIIMOHAIBHOE 3HAYEHUE KAKOTO U3 HUX?

6. Uem oTimyaeTcs cTpoeHre OPIOIIKA MBIIIIBI OT CTPOEHUS €€ TOJIOBKHU?

7. OT 4ero 3aBUCUT NOABEMHAS CHJIA MBILIIL?

8. Uto Takoe aHATOMUYECKUM U (PU3NOIOTHUECKUI TOTePEYHUK MBIIIILL?

9. Kakue MplIibl 0071a1a0T O0JIbIIECH MOBEMHOMN CHIION BEPETEHOOOpa3HbIE UITU
1icpUCTBIE U TTIOYeMY?

10. Yto Takoe aKTUBHAs U MaCCUBHASI HEOCTATOYHOCTH MBIIIIL?

11. Kakue MblIlIIbl HA3bIBAHOTCA CHHEPTUCTAMU, AaHTATOHUCTAMH,
OJIHOCYCTaBHBIMU,

MHOTOCYCTaBHBIMU?

12. Kakne npumepsl Ipeoa0IeBaIOIIEH, YCTYAKOIIEH, YASPKUBAIOIIEH U
O0aJTUCTUYECKON pabOTHI MBIIII] MOKHO IMPUBECTU U3 CHOPTUBHOUN MPAKTUKHU?
13. Uto Takoe paBHOJACUCTBYIONIAS CHJIA TSATH MBIIIIIL?

14. Kak onpeaenuTh paBHOAEHCTBYIOIIYIO CUTY TSTH MBIIIII, JEHCTBYIOIUX Ha
KOCTb MOJI yTJIOM?

15. Ha kakyro BEIMYMHY YKOPAUYHUBAKOTCS MBIIIIBI P COKPAILICHUH?

16. Uto Takoe TOHYC MBIIIIL?

17. Yto Takoe MOMEHT Bpalll€HUs CHJIbI MBIIIIIL?

18. Kakue 0coOOEHHOCTH € TOUKH 3pEHUS ICUCTBYIOMMX CUJI UMEIOT pbryaru |, |1,
III pona?

19. Kako# mponeHT OT Macchl 3€J1a COCTABIISIIOT MBIIIIBI Y YEIOBEKA?

20. KakoBbI BO3pacTHBIE OCOOEHHOCTH MBIIIEYHOW CUCTEMBI?

21. Kakoe BIHsIHHE OKa3bIBAIOT HA MBIIICYHYIO CUCTEMY 3aHATHUS CLIOPTOM?

Mbimubl  BepXHeid KOHEYHOCTH. bBOJBIIMHCTBO  MBIIIL — BEpPXHEU
KOHEUYHOCTH IO (opMe IJIMHHBIC, TOHKHE, C TapauIeIbHBIM PAaCIOJ0KCHUEM
MBIIIICYHBIX ITyYKOB; COCIMHHUTCIHPHOTKAHHBIA OCTOB Yy HHMX BBIpaXEH CJ1a0o;
MPUKPEIUISIOTCS OHU OOBIYHO BJAJIM OT OCH BpAICHUS, B CBSI3M C YeM OOJIBIIION
CWJIBI TPOSBUTH HE MOTyT, obecrneurmBas ¢ OOJBIIUM pa3MaxoM OBICTphIC
nBuxeHus. Ha BepxHelt KOHEUHOCTH MOKHO BCTPETUTH MBIIIIIBI C ABYMSI, TPEMS U
JIa)K€ YETBIPbMS TOJIOBKAMH, C TPEMS-UETHIPbMS CYXOXWJIUSAMU. B IHUCTaIbHBIX
OTJEJIaX CYXOXKUJIMSI MBIIIILI, IIPOXOISIIIAE OKOJIO KOCTEN, MOKPBITHI CHHOBHAJIBHOMU
000710uKk0il. MBIl  PACMONOXKEHBl TPyHIaMH, OTIASISAACH JAPYr OT Jpyra
MEKMBIIIEYHBIMU (DACITUSIMU-TIEPETOPOIKAMHU.

Mbpibl  mosica  BepXHell KOHEYHOCTH B OOJBIIMHCTBE CBOEM
MPUKPEIUIAIOTCS K JIONMATKE M KJIIOUMIE WIM HAYMHAIOTCA OT HUX. OJHU W3 3THUX
MBIIIII] PAcHoJIaratoTcss B 00JACTH CIIUHBI, APYrue — B 00JIACTH TPYIH, XOJ HX
TaKXe HEOJUHAKOB, YTO U omnpeaessieT ux GyHkiuo. [TockobKy ABUKEHUS MOsca
BEPXHEM KOHEYHOCTHM NPOUCXOAST B TPYIAUHO-KIIOYMYHOM CyCTaBe, IS
paszielieHus] MBI Ha (QYHKIIMOHAIBHBIE TPYMIbI, YYacTBYIOIIME B JTHX
JBUKEHHUSX, CIIEIyET PYKOBOJICTBOBATHCS PACIIOIOKEHUEM OCEM BPALCHUS B HEM,
PACIIOJIOKEHUEM MBIIIL] U HAMPABICHUEM MBIIIEYHBIX MMYYKOB MO OTHOLICHHIO K
OCsIM BpamleHus. Tak, MBIIbI, NEPECEKAOIIUME BEPTUKAIBHYIO OCh IPYIHHO-
KIIFOUNYHOTO - CyCTaBa W HaXOJIIUEcCs crepeau oT Hee (Ooiblnas w Mamas
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TpyJIHbIe, MEpeaHsisi 3yOuarasi), TMPOU3ZBOASAT JBUKEHUA T0sica BEpXHEU
KOHEYHOCTH BIIEpel; HaxonsdlluMecs C3aad HJTOM ocu  (TpameuueBHIHAs,
pOMOOBH/IHbIE, IIMPOYANIIas MBIIIA CIHUHBI) — Ha3aJ, NpUYeM IIUpoYaiias
MBIIIIIIA CIIMHBI, KaK ¥ OoJiblllasi Tpy/AHAas, OKa3bIBACT BIMSHHME Ha TOSIC BEpXHEH
KOHEYHOCTH Y€pEe3 IUICYEBYIO KOCTb.

MpInpl, MOAHUMAIONIME MOSC BEPXHEW KOHEYHOCTH, UAYT OT KOCTEH
yeperna W IICHHBIX TO3BOHKOB K JIOMATKe U KIIOUWIE (BEpXHHUE IYYKH
TPANCUMEeBUIHON  MBIIIIBI, POMOOBUIHBIE  MBIIIIbL, [PYASHO-KIIOUYAYHO-
COCLICBM/IHASI MBIIIIA; MBIIIIA, MOJHAMAIONIAS JIOMATKY, YACTUYHO IPUKPHITAsS
TpaIeuBeBUIHON U TPYIUHO-KIIOYMYHO-COCLIEBUIHON MBIIIIIIAMHU ).

MpIIpl, OMyCKamIUe MOSIC BEPXHEH KOHEYHOCTH, MAYT K JIONMATKE U
KJIIoUMIe cHu3y. K HUM OTHOCSITCS: Masias rpyJiHasi, epeaHssl 3youaTasi, HUKHUE
MyYKH TPANCIUEBUIHON, a TaKKe MOMKIIOYMYHAS, HAXOAIIASACSA O] OOJBIION
IpYAHOU MbIIIIEH, Mexay 1-m pedpoM u kmouuiei. Onyckas mosc BepxHeH
KOHEYHOCTH, 3TU MBIIIIIBI pa0OTAIOT IPH HIDKHEH omnope. [Ipu BepxHel onope oHU
OyIyT yJep>KUBaTh TYJOBHUIIE IO OTHOIICHUIO K 3aKpEIJICHHOMY MOsCY (B BUCE Ha
MPSIMBIX WJIM COTHYTHIX PyKax, B YIIOpe Ha OpYyChsiX U Jp.).

[Ipu knaccudukanuu MpI Ha GYHKIIMOHAIBHBIE TPYIIBI COOTBETCTBEHHO
JBUKCHHSIM, B KOTOPBIX OHM YYacCTBYIOT, CJIEAYET PYKOBOJICTBOBATHCS
pACHOJIO)KEHUEM MBIl WIM UX OTIACIbHBIX YAaCTEHW MO OTHOLIEHUIO K OCAM
BpallleHUsI B cycTaBaX. MBIIIIBI-CTHOATENN JIekKAT CHEpedu, a pasrudarend —
C3aJM MOMEPEYHON OCH CYCTaBa; OTBOISIINE MBIIIIBI — C JIATEPATbHOW CTOPOHBI,
a MPUBOSIIIIME — C MEAUATIBHOU OT CAarUTTAJIbHOW OCH; MPOHATOPHI U CYITUHATOPBI
PAaCIIOJIOAKEHBI KOCO M0 OTHOLIEHHIO K BEPTUKAIBHOM OcU. KOHCIIEKT cocTaBisieTcs
10 CIEAYIOIIEH CXEME:
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Haszsanne Mecro pacno- MecTo Hawyasna | MecTo npukpen- DYHKUMY
MBIIIIIBL JIOKEHH A JEeHnA
MBIuInel, TPOU3BOASUINE JBHXKEHHS [M0SICA BepXHEeH KOHEYHOCTH BIIEpe[
Bonbiias Ha nepepueii | Tpyauna, xmo- | [peGens Gonb- | [Ipn  dukcupoBannbix
rpyaHas MOBEPXHOCTH uYMHa, BJAara- | MOro Oyropka | KAKOYMNE M TPYJAHHE
rpyaH Julle TPAMOM | neueBoit Koc- | ZBHJKET MJIEYEBOH MOC
MBIIEEL JKABO- | TH BOepen, crubaer, npo-
Ta HUPYET, MPUBCAUT ILIC-
yo; “mpu  PUKCHpPOBaH-
HOM JTUIRYeBO#Hl  KoCTH
VIEPKHBAET TYJIOBUINE
Manasn ITog 6Gonbwoit | Or 2-ro Kmososupubtéi | [Ipn  ¢purcHpoBaHHBIX
TpyAHas rpyAHoii Mbim- | 10 5-ro pe@pa | oTpocTOK  JI0- | peGpax ABMXKET Ileue-
e MaTKu BOH MOAC BHOEped; Npu
¢puKcHpOBaHHOH J0o-
maTke yaepiKuBaeT Ty-
Josuie (B BHCE, YMO-
pe)

Hepennsasn Ha dokosoit | Or pepxHux | ITosBonounblt | IIpy  (PHMKCHpOBAHHBIX
3ybuartasn AOBEPXHOCTH 8—9 pebep Kpait M HHX- | peBpax ABHXKET IUede-
TPYAHOH KJeT- HU yroa no- | BOH MoOsic Brepen; INpH
KU MaTKy (UKCHPOBAHHOM  ILIE-
YyepoM HOsACe TIOAHM-

maeT pebpa

Muimnsi, OpOMSBOAAIIME ABMIKCHHMS r0sca BepxHeH KOHEYHOCTH HAa3aj,

Mbpinbl CBOOOJXHOW BepXHell KOHEYHOCTH TI0 TONOrpaduyecKoMy
MPU3HAKY, T. €. MO0 MECTY PACIIOJIOKEHHUS, NEIATCS Ha MBIIIIbI TJI€Ya, MBIIILbI
MPEAIIICYbst U MBIIIIBI KUCTH .

Mouuyvr nreya. Ha mede pasnuyaroT NEPEAHION M 3aJHIOK TPYIIIBI
MbllI. Ha mepeaHeil MOBEpXHOCTH IUI€Ya MOJ KOXKEH pACMHOJIOKEHA JIBYTrjiaBas
MBIIIIA TUieya (ABYXCyCTaBHasA), MPOXOAsIas Yepe3 IUIEYEBOM U JIOKTEBOM
CyCTaBbl; IO/ HEW BBEPXY U MEIHUAIIBHO JIEKUT KIFOBOBUIHO-IIJICYEBAs MBIIILIA, a
BHU3Y — IUIeueBas. BCIO 3aHIOI0 MOBEPXHOCTH IUIEYA 3aHUMAET TPEXIJIaBas
MBIIIA IUIeya (JBYXCyCTaBHas), C JJIMHHOW, MEIUAJbHONW U JIaTepalibHOU
TOJIOBKAMM.

Mbvuuuyvl  npeonieubss NOBOJBHO MHOTOYHMCICHHBI. Ha ero mnepennei
MOBEPXHOCTH PACTIOJIOKEHBI CrHOaTeNM KUCTH W TMAJIbIIEB, a TAKXKE MPOHATOPHI.
[ToBepXHOCTHO JieKaT: [JIMHHASA JaJOHHAs MBIIIIA, 3aHUMAIOIIAS [OYTH
CPEAMHHOE  TIOJOXKEHHWE, JIydeBOM W  JIOKTEBOM  crubarenu  3amscThs,
pPACIOJIOKEHHBIE 1O  COOTBETCTBYIOIIMM  CTOPOHAM  OT  3TOM  MBIIIIIEI,
MOBEPXHOCTHBIN crudartesb MajblieB, HAXOAIIUICS 0T BCEMHU TPEMsI MBIIIIAMHU.
['my6oko nexart: rryOokuil crudaTenb NaiableB U JJIMHHBIN crudaresib O00JIbIIOTO
MaJjibla, KOTOPbIE HAYMHAIOTCS MPEUMYIIECTBEHHO OT MEAUAIBHOTO HAJIMBIIIEIIKA
rIe4eBoi Koctu. [IpoHaTOpOB, KaKk U3BECTHO, ABA. Kpyriblil MpOHATOP HAXOAUTCSA
B BEPXHEM OTHAEJE MPEAIUIeubsi, OH HUJET KOCO OT MEAWAJIBbHOIO HAIMBIIIEIKA
IJIEYEBOM KOCTH K CEPEANHE JIyUYeBOM KOCTH; KBaJAPaTHBIMA ITPOHATOP HAXOAUTCS B
JHACTAJIBHOM OTJIEJIE MPEAIUIEYbs, OH JIEHKUT HEMOCPEACTBEHHO HA KOCTSX.
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Ha 3anneil moBepXHOCTH MpEANIICUbs] PACTIONOKEHBI pa3rudaTenn KUCTH U
najableB (MJIMHHBIA W KOPOTKHUHM JIydeBble pa3rudareiau 3amscTbsl, JIOKTEBON
pasrubaTenb 3arsCThs, TPU MBIIIIBI, UIYIIHE K OOJBIIOMY MaNblly — JUTMHHBIA U
KOPOTKHUI pa3rudarenu OOJIBIIOTO Majiblla KUCTU U JJIMHHAS OTBOJSIIAS MBIIIIIA,
pasrubaTenb yKa3aTeIbHOTO MaJblia), @ TAKKE MBIIIIA-CYTHHATOP.

OpueHTHpOM JJIsI U3YyYEHHS 3TUX MBI HA aHATOMUYECKHUX IIperaparax
SBJIIETCSI  MBIIIIA-PA3rudaTenb TMajbleB, 3aHUMAIONIas TOYTH CPEAMHHOE
MOJIO’KEHUE; C JlaTepajbHOW CTOPOHBI OT HEE JIeKaT JIydyeBble pa3rudaTenu
3aISICThSl C IUICYETYYEBOM MBIIILEH, ¢ MEAUAIbHOW — JIOKTEBOM pa3rudaresnb
3amacTba. MBIIIIBL, UAYHIHME K OOJBIIOMY Majblly KHCTH, JydYIle HW3y4aThb B HX
JUCTAIbHOM OTAede. MBIIa-CynmuHaTOp pPAaclojio)KeHa B BEPXHEM OTHAEIE
IpEAIUIeYbs MO/ MBIIIIAMHU.

Mouuybr kucmu.Ha xuctu cienyeT pacCMOTPETh 3 TPYIIbl MBIIILL: MBIIILbI
BO3BBIIIEHUS OOJBIIOrO Taiblla KUCTH, MBIIILBI BO3BBIIMICHUS MAajoro Majbla
KHCTH U CPEJHIOIO IPYIIITY MBI KUCTH.

DyukyuonanvHvle  cpynnvl  Moulwy.  MpIlbl, OTBOIAIIME  ILIEYO,
pPacIoJIOKEHbl HA BEPXHEJIATEPAIBHOM IOBEPXHOCTH CyCTaBa: JEJIbTOBHIHAS
OKpPYXaeT CyCTaB CIEPENH, C JIATEPAIBHON CTOPOHBI U C3aJH, HaJJOCTHAS JIC)KUT B
HAJOCTHOM SIMKE€ MOJ TPaneUEeBHIHON W OTYACTH JEIBTOBUIAHOW MBIIILIAMH. JTH
MBIIIIBI OTBOJAT IIJIEYO JIMILIB O TOPU30HTAIIBHOIO YPOBHS.

[IpuBeneHue mieda OCYWIECTBIAIOT MO MPaBWIy NapajuienorpaMmma Cuil
MBIIIIBI, PACHOJIOKEHHbIE CIEepeArd MW C3aJd IUIEYEBOTO CyCTaBa, IMpHU
OJTHOBPEMEHHOM HX COKpAILEHUU: OoJiblllasi TpyJHas, KIOBOBUIAHO-ILICYEBAs
(HaxoAUTCs HA MepeaHEMEANAIBHON TOBEPXHOCTH IJIeYa B BEPXHEM €ro OTAEIE),
HIMpOYaiiiasi MbIIIA COUHBI, MOJOCTHAS (JIEKUT HUXKE OCTH JIONATKU U YACTUYHO
NPUKPBITA JEIbTOBUAHOM W TpamelUeBUIHOM MBIIIAMHU), Maylas KpyrJias
(MpUNEKUT K HUKHEMY Kparo MOJOCTHOW MBIMIIBI), OOJbInas Kpyrias (JIExKUT
MEXIY Majou KpYIJOM MBIIILIEN W BEPXHUM KpaeM IIUPOYANIIEH MBIIILbI
CIMHBI), TOAJONAaTO4YHas (pacroyioKeHa B MOJIONATOYHOM SMKE, €€ MOXKHO
BUJETh TOJIBKO Ha aHAaTOMUYECKUX I[IpernapaTax WIM Ha PUCYHKaX), JJIMHHAs
rOJI0BKa TPEXIJIaBOM MBILIIIBI [JIeya (HaXOAUTCS Ha 3aJHEl OBEPXHOCTH I1Ieya).

Mpinel-crudaTeny 1mieda Jiexar Clepein IJICYEBOro CycTaBa: HepeHss
4YacTh JCNBTOBUIHON MBIIIbI, OOJbllasg TpyAHas, KIOBOBUAHO-TUICYEBAS;
JIBYTJIaBasi MBILIIA TUIEYA JIEKHUT MO KOKEW Ha MepeHel MOBEpXHOCTH IJIeya.

MBpIibi-pa3rudateny mieda HaXoJATCs C3a/I1 MJICYEBOro CyCTaBa:

3a[IHSs YacTh JEIbTOBUIHOM MBIIIIBI, IOJOCTHAS, Majas Kpyrias, Ooblias
Kpyrias, IHUpOYaillias MbIIIA CIHUHBI, JJIWHHAsA TOJOBKA TPEXIJIaBOW MBIIIIIbI
rnieya.

MBUIITIBI-CYTTUHATOPBI TPUKPETUISIIOTCS K MJIEYEBOM KOCTH HECKOJIBKO C3aU
Y CHapyXH (3aJHss 4acThb JEIbTOBHIHON MBIIIIBI, TOAOCTHAA, Majas Kpyrias), a
MBILIIBI-TPOHATOPEl  —  crepean  (OoJpIiasi  rpyaHasi, TMepeAHsisi 4acTh
JENbTOBUAHOM, KIIOBOBHJIHO-TICUEBAs, IOJJIONATOYHAs, OOJbIIas Kpyrias,
HIMPOYAiIIast MbIIIIA CIIUHBI).

Ecnu nenbToBHIHAS M HAIOCTHAS MBIIIIBI OTBOAAT IUIEYO MPUMEPHO 0
TOPU30HTAJIBHOIO  YPOBHS, KJIIOBOBHJHO-IUIEYEBAas C JUIMHHOM T'OJIOBKOU
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JIBYTJIABOM MBIIILBI [JIeYa TSAHYT IUIEYO BIIEPE] TOXKE 10 TOPU30OHTAIIM, TO KaK K
MPOUCXOANUT TMOJHMMAHUE PYKH BBEPX JO BEPTUKAIBHOIO IMOJOKEHUS?
Oxka3bpIBaeTCs, YTO HU OJHA M3 MBI MOsSCAa BEPXHEH KOHEYHOCTH U ILIeYa HE
MOKET MPOU3BECTH ATOr0 MBIMXKEHHS. UTOOBI MOAHATH PYKY B BEPTUKAIBHOE
MOJIOKEHUE, TpeOyeTCs BO3/IEHCTBHE MBIIIII HE Ha IJIeYO, a Ha JIOMATKY, BbI3bIBas
€€ JBWKEHHE BOKPYI CAruTTaJbHOM OCH. JIBUKEHHUE HSTO JTOBOJBHO CIIOYKHOE.
Bnauane HeoOX0IMMO MPUNOAHATH JIONATKYy, YTO MPOU3BOAMUT  MBIIIIIA,
NOJHUMAIONIAsl JIOMATKy. OTO CO3JAaeT JIyYIlIWe YCJIOBHS JUIsl JACUCTBUSA
TpaneuMeBUIHON MBIl U HIJKHUX 3yOLIOB NepenHen 3youaToi Mplmisl. [Ipu nx
COBMECTHOM pabOTe HMXKHUI YroJl IONAaTK! CMEIIAETCs B JIATEPATbHYIO CTOPOHY H
BIEPEN, a JIATEPAIBHBIA YIOJI JIONMATKU C CYCTaBHOW BNAJWHOW — BBEPX, YTO H
JTA€T BO3MOYKHOCTb CBOOOJHOW BEPXHEM KOHEYHOCTH MPHUHATH BEPTHUKAIBHOE
ITOJIO’KEHHE.

UtoObl B 3TOM yOEIUTHCS, HAAO MPOIIyNaTh HMKHUM yroy JIOMAaTKU B
OOBIYHOM, €CTECTBEHHOM IIOJIO)KEHHHM Tejla W  OTMETUTh 3Ty TOYKY
nepMorpauyecKkuM KapaHJaioM; 3aTeM MOAHATh PYKH BBEPX U OTMETUTh MECTO
CMELICHUS] HWKHETO yria Jomarku. OKa3plBaeTCs, OH CMECTHIICS JIATEPAIbHO H
HECKOJIBKO BIIEPE], YTO NPUBEJIO K CMEIICHUIO JIATEPAIBHOIO yIia C CyCTaBHOM
BIIQJIMHOM, a 3aT€M U BCEM KOHEYHOCTH BBEpX. OCOOEHHO XOPOILIO 3TO 3aMETHO Y
XYJOILABBIX JIFOACH.

[Ipu n3ydeHuu ABYTIaBOM MBIIIIIBI IJIeYa HEOOXOAUMO OOPATUTh BHUMAHHE
Ha crneuu(UUecKuil X0/ €€ CyXOXKWJIMS 4Yepe3 IMOJIOCTh IUIEYEBOr0 CyCTaBa, YTO
ONpeNeNsieT €€ JEeWCTBUE Ha J3TOT CYyCTaB M poOJb B €ro YKpEIJICHUU.
PacnionoxeHue JBYTrJaBOM MBIIIIBI IJI€4a IO OTHOLIEHUIO K IUIEYEBOMY U
JIOKTEBOMY CyCTaBaM O0YyCIIOBIMBAET €€ (DyHKIHIO: crubanue B 3TUX cycTaBax. Ho
OKa3bIBAa€TCAd, YTO JIBYIJIaBash MbIIIA IUIe4a B CBS3M CO CHEUU(PUUECKUM
OPUKPEIJICHHEM K OYyrpUCTOCTH JIydyeBOM KOCTU SIBJSIETCSl €LI€ U CHUIIbHBIM
CYIIMHATOPOM MPEIUICYbs. [UIsl CPABHEHMS CIIEIYET BCIIOMHUTH OJHOCYCTABHBIE
KJIFOBOBUIHO-TUIEYEBYIO M IUIEUYEBYIO MBIIIIBL: OJHA JACHCTBYET Ha IUICYEBOM,
BTOpAasi — Ha JIOKTEBOM CYCTaB.

AHAJIOTMYHO PEKOMEHIYETCs pa3o0paTh MBI, KOTOPbIE MPOU3BOISAT
pasru0aHue pykd B IUIEYEBOM cycTaBe. V3 3THX MBI CyIIEeCTBEHHOE 3HAUEHUE
UMEIOT TpexrjaBas MbIlIla IUJie4a, IMIMpOoYaiIiasl MbIIIAa COUHBI U OoJsblias
Kpyrjas MbIIIa, OCOOEHHO BTOpas, KOrJa OHAa MpPHU OINYCKaHUM BEpXHEU
KOHEYHOCTH MPOU3BOJUT JBWKEHUE €€ Ha3aJ C HEKOTOPHIM IPOHUPOBAHUEM
nyieya (IBUKEHUS JIbDKHUKA, pyosiiue ABKeHNs (eXTOBaJbIIBKA U Jp.).

[Ipu omope Ha mJe4eBOM KOCTH (IUIEYEBOM CyCTaB M TOSIC BEpPXHEH
KOHEUHOCTHU 3aKPEIUICHBI) TOJA JCHCTBHEM IIUPOYANIEH MBIl CIOUHBI U
I'PYAHBIX MBIIIIL TPOUCXOAUT MOATITUBAHUE TYJIOBHILA, HAPUMED MPH JTa3aHbE IO
KaHaTy, HIecTy, ynope Ha OpycChix.

Crepeny JIOKTEBOTO CyCTaBa MPOXOAST MBILIIBI-CTHOATENN MPEATLICUbs:
JBYTJIaBasi MbIIILA TUIeYa, TuieueBas (JIEKUT MO/ ABYIJIaBOM), KPYIJIbIA POHATOP
(Mzer Koco OT MEIMAIBHOIO HAaJIMBIIIEIKA I[UIEYEBOM KOCTU K CpPEJHEH 4YacTH
Jy4eBOM), IUleUenaydyeBasl (pacloyioKEHa Ha IEepelHeNlaTepalbHONM IMOBEPXHOCTU
npenrieubs). B crubaHuuM  mpeamuieubs  TaKKe — y4acTBYIOT — MBIIIIIBI,
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HAYMHAIONIMECS HAa MEIUAJIbHOM HAJIMBIIIEIKE IUIEYeBOM KOCTH M UAYIIUE Ha
MPEAIUIEYbE U KUCTD.

C3aau JIOKTEBOrO CycTaBa MPOXOMST MBIIIIBI-PA3TUOATENH MPEATUICUbS:
TpexriaBas MbIIIA IJIe4a, JOKTeBas (HaXOAUTCS Ha 3aJHEM MMOBEPXHOCTU
BEPXHET0 OTJIEJIa MPEAIIICYbs — MEKY JaTepalbHbIM HAIMBIIIEIKOM ILIEYEBOU
KOCTH U JIOKTEBOM KOCTHIO).

MpbimmamMy, NpOHUPYIOUIMMH TPEAIUICYbe, SBISIIOTCS: KPYTJIbIA IMPOHATOP,
KBaJpaTHBIM TpoHATOp (PACIOJIOKEH B HWKHEM OTJENie, HEMOCPEJICTBEHHO Ha
KOCTSIX TpeAIuieubs), IUleuenydeBas (IpU CYNMUHUPOBAHHOM  MOJIOKEHUU
MPEIIUICYbsl BpallaeT €ro 10 CPEIHEro IOJOXKEHUS MEXAY CyINUHAUWen u
MpoHaIen).

B cynuHamuu npenmsieubs y4acTBYIOT: JIByIJIaBas MbIIIA IUIeya,
rJieyenyyeBasl Mbliia (Mpu MTPOHUPOBAHHOM IMOJOKEHUU TMPEAIIICUbs Bpalaet
€ro J0 CpETHEro IMOJIOKEHUS MEXKIy MpoHAIMed W CymnuHaIuei), MbIIIa-
CyNUHATOP (JIEKUT B BEPXHEM OTJIEJE MPEAIIICYbs, O] IJiede- Ty4eBON MBIIIIEH
U JIYYEBBIMH pa3ruOaTessIMU 3arisiCThsl). JABYIJIaBas MBIIIA TJIe4a CyHUHUPYET
npeamieybe 0aroaaps 0COOEHHOMY PacIoIOKEHUIO OyTPUCTOCTH JIy4eBOM KOCTH
— HE€ TOJIBKO CIIEpENId, HO U HECKOJIBKO MEAUAIBHO; IMO3TOMY MPU HANPSKEHUU
JIBYTJIABOM MBIIIIIBI JTy4e€Basi KOCTh ABUYKETCS BIIEPE] U TIOBOPAUMBACTCS KHAPYXKHU.

MpbI11bl, TPOU3BOJAIINE IBUKEHUS B Jy4€3alsICTHOM CYCTaBE€ M CyCTaBax
KUCTHA. MBIIIIBI, TPOXOISIINE YEPE3 ITU CYCTaBBI, PACTIOIOXKEHBI HA MPEIILICUbE.
OHU OYE€Hb MHOTOYMCIICHHBI, TTO3TOMY HMX HU3YUYEHUE 3aTPYAHEHO. DTH MBIIIIIHI
JENSATCA Ha JB€ TPYMIIbL: MEpPEeHIO (Crubareiau KUCTH U MallbIEB, MPOHATOPHI
MpeAIUieybs) U 3aJIHI0I0 (pa3rudaresid KUCTy 1

MaJblieB, MblIa-cynuHarop). Kaxnas U3 3TuX Tpymnn uMeeT ABa CJIOd —
MOBEPXHOCTHBIM M TIyOOKUH. MBIIIIBI TOBEPXHOCTHOTO CJIOSl MEPEAHEN TpyIIIbI
HAYMHAIOTCA OT MEIUAJIBHOIO HAAMBIIIENTKAa TUJIeYeBOM KOCTH U dacuuu
npeamiedbsi. [IOBEpXHOCTHBIE MBIl 3aAHEH TPYINIbl HAYUHAKOTCA OT
JaTepaibHOTO HAAMBIIIENKa U daciuu npeaieubs. ['myOokuii cioi o0enx rpymnm
HAYMHAETCSI OT COOTBETCTBYIOIIEH (MEepeIHel WM 3aJHEi) MOBEPXHOCTU KOCTEH
MpEeAIUIeYbsi U MEKKOCTHON MEPENOHKH.

K wmpimamM-crudarensM KUCTH U TANbIIEB OTHOCATCS: JIOKTEBOW CTUOATENb
3arsICThs (PACIOIO0KEH B MOBEPXHOCTHOM CJIO€ C JIOKTEBOM CTOPOHBI MPEATIICYbS),
Jy4eBOM crudaresib 3ansicThs (TAKXKe JIEKUT B TOBEPXHOCTHOM CJIOE, HO C JTy4€BOU
CTOPOHBI 3aIsICThs), JJIMHHAS JIAJIOHHAsI MBIIIIA (HAXOAUTCS MEXIY JIOKTEBBIM U
JYYEBBIM CTHOATENSIMU, CYXOXKUIIUS KOTOPBIX XOPOIIO BUIHBI IO/ KOXKEH), MBI
— TIOBEPXHOCTHBIM crubaresib MableB (pacmojiokeHa B TIIYOOKOM clioe),
IyOOKUM crubaTenh MajiblieB W JJIMHHBIA CrudaTenb OOJBIIOrO Majiblla KUCTH
(Jiex)xaT HEMOCPEICTBEHHO Ha KOCTAX MPEAIIeUbs).

K w™brmmam-pasrufarensiM  KUCTH  OTHOCSITCS: pa3ruOarenh IMalblieB
(3aHMMAaET LIEHTPAIBHOE MOJIOKEHHE; YETHIPE €r0 CYXOKUIIUS XOPOIIO BUIHBI MO
KOXXEH Ha TBHUIBHOW TMOBEPXHOCTH KHCTH), pa3rudareiahb MH3WHIIA M JIOKTEBOU
paszrubaTenb 3amsiCThsi (PACIONIOKEHBI C JIOKTEBOW CTOPOHBI pa3rubdarens
najableB), KOPOTKUM JydeBOW pas3ruOaTeNlb 3amsCThid W JUIMHHBIA JTy4eBOUN
pasrubaTenp 3amsacThs (JeXKaT C JIy4eBOM CTOPOHBI pa3ruOaTensl MalbleB),
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pasrudaTesib yKa3aTeJbHOTO Tajblla W JUIMHHBIA pa3rudaress OOJBIIOro Majbia
(HaxoaATCs MOJI MBIIIIEH-pa3rudaTesneM NajablieB), CYXOKUINE KOTOPOTO XOPOIIIO
BUJIHO y YeJIOBEKA IMPH OTBEJACHUU PA30THYTOI'0 OOJIBIIOrO Majiblia (JOXOIUT JI0
JTYCTalIbHOU (paaHTH).

[IpuBeeHME KHUCTH OCYIICCTBISCTCS OJHOBPEMEHHBIM COKpaIlleHUEM
JIOKTEBOTO Crudareiass W JIOKTEBOTO pa3rubaresss 3amscThsd OTBEACHUE —
COKpaIlleHHeM Jy4yeBOro crudaresis 3amsacThs, JJIMHHOTO JIY4EBOI'O pa3rudaTess
3aIICThSI, KOPOTKOTO JIY4EBOTO pas3ruOaTens 3arsiCThs, JUIMHHOTO pa3rubaTess
OOJIBIIIOTO Majiblla, JJIMHHOM MBIIIIEI, OTBOJMAIICH Oojbpiioi majemn. JIBe
MOCJICTHAE MBIl B BEPXHEM OT/AENC MPUKPHITHI MBIIIIIEH-pa3rudareneM
MaJIbIIEB.

Pa3o0OpaB oTnmenbHBIE MBIIIIBEI U WX XOJ, JIETKO TEPEUYHCIUTH MBIIIIIHI,
Y4acTBYIOIME B CTUOAHWM TMAJBIIEB: IMOBEPXHOCTHBIN CTru0aTeNh MaJbIIEB,
nIyOOKUM crubarenb manblieB, JJIUHHBIA cru0arenb OOJBIIOrO  Majblia.
Pasrubanve manblieB  OCYHICCTBISIOT:  pa3rudareiab NalbleB, JUIMHHBINA
pasrubatenb OOJBIIOrO TMajblla, KOPOTKUM pasrubaTesb OOJIBIIOTO Tablia,
pasrubaTenb yKa3aTeIbHOTO Tajblla, pa3rudarens MHU3WHIA. B IBMOKEHHSIX
NajgblEeB YYAaCTBYIOT U MBIIIII, PACIOJIOKCHHbIE HA KUCTHU. DTH MBIIIIBI €IIe
O0osee MHOTOYHMCIICHHBI, XOTSI W 3aHUMAIOT MPEUMYIIECTBEHHO JIaJJOHHYIO
MOBEPXHOCTh KuCTU. OHU 00pa3yloT 2 BO3BBIIMICHUS: BO3BBIIMICHHE OOJIBIIOTO
najblla ¥ BO3BBHIIIICHUE Majoro majibiia. KpoMe TOro, K HUIM OTHOCHUTCS CPEIHSSI
TPyIIa MBI, BKIIOYAIOMIAs MBIIB, KOTOPHIE YYaCTBYIOT B JBIDKCHHSIX
NaJIbIEB KUCTH U B YKPEIIJICHUH MHOTOYHCIICHHBIX COSTUHEHUN KHUCTH.

N3 Tomorpado-aHaTOMUYECKHX OOpa30BaHUN BEpXHEH KOHEUYHOCTH HAJO
YMETh HaXOJUTh TOIKIIOYMYHYIO SMKY, PACTOJOXKCHHYIO II0f JIaTepaIbHBIM
KOHIIOM KJIIOYHIIBI, TIOAMBIIMICYHYIO SMKY, KOTOpas XOpOIIO BHJHA TIPHU
OTBEJICHHOW  pyKe; JIOKTEBYIO SIMKY, JEJIbTOBUIHO-TPYJIHYIO  OOpo3my,
PACIIOJIOKCHHYI0 MEXKAY JACIbTOBUIHON H  OONBIIOW TPYJHOH MBIIIIIAMU;
METUATBHYIO U JIATepaIbHYI0 OOpPO3/bI TIeUa, UIYIIHE OKOJIO JIBYTJIABOW MBIIIIIBI
ieya; Jy4YeBYIO U JIOKTEBYIO 0OPO3/Ibl — Ha COOTBETCTBYIOIIUX Kpasx MeperHen
MOBEPXHOCTHU MPEIIICUbsi. DTH 00pa30oBaHUs CIIyKaT OPUESHTHUPOM JJIS MIPOCKIIUU
aHATOMHUYECKUX 00pa3oBaHUM.

Ilpoexyus mviuiy Ha nogepxHocmsv mena uvenogexa. VIzydeHue NpOEKINU
MBIIIIT Ha TIOBEPXHOCTH TEJIa YEJIOBEKA J1aeT JOCTOBEPHBIA MaTEpHall JIs aHAIHU3a
CIIOPTUBHOW TEXHUKH. 3HAHUE MPOCKIINN HE TOJBKO MOBEPXHOCTHBIX MBIIIII, HO U
MBIIIIII, PACTIOJIOKEHHBIX TITyOOKO, M HE TOJIBKO KPYITHBIX, HO i MEJIKHX, TTO3BOJISET
TpEeHEepy HAy4yHO OOOCHOBAHHO MOJOWTH K Pa3BUTHIO OJHOTO M3 Ba)KHEUIIIHMX
(bU3MYEeCKUX KauyecTB — KadecTBa CUJIBI, CO 3HAHUEM JIeNa TI0I0MPaTh KOMITJIEKCHI
VOPOKHCHWA IS  PAa3BUTHS CHJIBI MBI, WX OJACTUYHOCTH WIIM IS
OJTHOBPEMEHHOTO Pa3BUTHUS ITUX KAa4eCTB. TpeHEep MOXKET UCIOJIb30BaTh C IEIBIO
COBEPIIIEHCTBOBAHUSI CIIOPTUBHON TEXHUKH TPYMIIBI MBIIII, KOTOPbIE B OOBIYHBIX
JBIDKEHUSAX YeJIOBeKa NPUHUMAIOT Hebosbimoe ydactue. Hakonem, mmpokoe
NpUMEHEHHUE MeToJa dJekpomMuorpaduu B  CHOPTE TPU  PETUCTPAIUU
OMOIIOTEHITMATIOB CO CKEJIETHBIX MBIIIII 00YCIOBIMBAET HEOOXOIUMOCTh 3HAHMS HE
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TOJBKO TOJIOKEHUS TOW WM JIPYyTrOM MBIIIIBI, HO ¥ HANPABJIECHUS €€ BOJIOKOH,
MecTa Iepexoa MbIIIEYHOW YaCTH B CYXOKWIIBHYIO U T. II.

[Tpoekuuio MpIII 1EI€CO00pPa3HO paccMaTpUBaTh MO TONOTrpadUuIECKOMY
IpU3HAKy. 3Has paclOJOKEHUE MBIIIIBI, MecTa €€ (PUKcaluM, OTHOILEHUE K
CYCTaBy, MO>KHO JIETKO OPUEHTUPOBATHCSA B (PYHKIMU KaK BCEH MBIIIIBI, TaK U €€
OTJIEJIbHBIX YacTEH.

Ha nepenHeil moBEpXHOCTH TyJOBHUIIA, B 00JIACTU TPYyIu, HAIO YMETb
OTIPEAETATh TPYAHBIC MBIIIIBI (OOJBIIYI0O U Mayl0) W MOAKIIOYMYHYIO MBIIIILY.
['panuIisl 60MBIION TPYAHON MBI JTy4Iille 0003HAYAIOTCS TPU JIBUKEHUHN PYKH
BIIEPE]l UM BO BPEMs MPUBEICHUS €€ K TYJOBHUILY C conpoTuBieHueM. 1Ipu atom
0003HAYAIOTCA JIaXKe IMyYKH MBIIIIBI, UAYIIHE OT KIIOYHUIIBI, TPYAUHBI C pedpaMu U
daciun KUBOTA.

[Ipoexkuuio Mamol TIpyIAHOW MBIIIBI HAAO NOKAa3blBaTh OT IEPEIHUX
OTIEJIOB 2—b5H-T0 pedep MO HANpaBICHHUIO K KIIOBOBUIHOMY OTPOCTKY JIOIATKH.
KOHTypBI 3TOM MBIIIIBI MOKHO YBUIETH IIPU OITYCKAHUH C CONPOTUBIICHUEM IT0sICa
BEPXHEHU KOHEYHOCTH.

ITogxirounyHass MBIIINA HAXOAMUTCS HEMOCPEACTBEHHO II0J KIIIOYHLIEH U
npoenupyeTcs oT Xpsma 1-ro pedpa Kk cepeIuHe KIIOUULIbI.

Ha 60KOBOI MOBEPXHOCTU TPYIHOTO OTAENa TYJIOBHUIIA MPOCMATPUBAETCS
nepeaHss 3youarasi MbIIILA B BUJIE OTIENbHBIX 3yO10oB. OHAa XOpOIIO BUAHA MPU
BMHECEHUM PYKHM Brepen (ImpsMoil ynap B OOKCe), a TakKe IPH OTBEACHHUH €€
BBILIIE TOPHU30HTAJIBHOIO YPOBHA M OJHOBPEMEHHOM HAKJIOHE TYJIOBHUIIA B
IIPOTUBOIIOJIOKHYIO CTOPOHY. B 3TOM K€ MOJIOKEHWH MOYKHO JAEMOHCTPUPOBATH
MeXpeOepHbIE MBIIIILIBI, PACIOJ0XKEHHBIE MEXKIy peOpaMu, B MeEXpeOepHBIX
MIPOMEXKYTKAX.

Ha 3amHel MOBEpXHOCTH TYJIOBHILA ONPEAEIAIOTCA CHEAYIOIIUE MBIIILIBL:
TpaneureBuIHas, poMOOBUIHAS, MBIIIILA, TOJHUMAIOIIAS JIOTIATKY.

TpanenueBuaHast Mbiuia (ee BEpXHsis, CPEAHSISI U HIKHSAS YaCTH) XOPOILO
BHJIHA, €CJIM OTBECTU PYKH B CTOPOHBI M HECKOJIBKO IPUIIOIHATH KBEPXY JIONATKH.
HuoxHsIst 4acTh MBIIIIBI KOHTYPUPYETCs] IPU HEOOJIBLIOM pa3ruOaHUU TYJIOBUIIA C
ONYIIEHHbBIMM BHU3 pykaMu. OCOOEHHO 3aMETHO €€ HalpsHKeHHEe U MpH
BBITNIOJIHEHUH yTIOpa Ha MapajijieIbHbIX OpYyChsX.

[IIupoyaiimas MbIIIA CIHHBl XOPOLIO BUIHA NPHU JBWKEHUU Ha3al
IIPOHUPOBAHHOM BEPXHEW KOHEUHOCTH. [Ipu oTBeneHMM pyku odepunMBaeTCs
BEpXHUM Kpal OTOM MBIIINBI, TOKPHIBAIOIIEW HWKHUM YIrOJl JIONMATKU. IS
ONPENEIICHNUs] NEPEAHErO Kpask MUPOYANIIECH MBIIIIBI CIIMHBI CIEAYET MPUBECTH
PYKY K TYJOBHUILY C IPEOJOJEHUEM CONpPOTUBIICHHS. Ipu Takux ympaxHEHHUsX,
KaK YInop Ha OpychsiX, Yrojl B yHOpe, MOXXKHO BHUAETb OTACJIbHbIE IMYyYKH 3TOMN
MBIIIILIBI, B TOM YUCJIE MyYKH, OEpylIrue Hauaio OT NOSICHUYHO-CIIMHHOM (hacluu.

PomOoBuHBIE MBIIIIBI (0OJBIIAS M Majiasl) MPOSHUPYIOTCS OT OCTHCTBIX
OTPOCTKOB JIByX HW)KHUX LIEHHBIX U YETBIPEX BEPXHHUX TIPYAHBIX IMO3BOHKOB IO
HaIIpaBJICHUI0 K MEIMAJIbHOMY Kpar JIOMATKH. OJTHU MBIIILBI KOHTYPUPYIOTCS
JIOBOJIBHO OTUYETIMBO MPH MOAHATHIX KBEPXY JIONATKAX U ONYIIEHHBIX pyKax. Eciu
OTBEJICHHYIO PYKY MOJHHMMATh, TO HI)KHHUW Yroji JiomaTku OyJaeT OTXOAWUTh B
JaTEPATbHYI0 CTOPOHY, IMO3BOHOYHBTH Kpail €€ M3MEHUT HallpaBjeHUE (BMECTO
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BEPTUKAJILHOI'O — KOCOE), U TOT/A MOJ HUKHUM KPaeM TParelueBUIHON MBIIIIIIbI
Oynmer OoJjiee OTUETIMBO 3aMeT- Ha OoJibllias POMOOBHUIHAs MbIIa. Mplia,
NOAHUMAIOIIAsl JIOMAaTKy, IPOECHUPYETCS B HANPABICHUUM OT IONEPEUHBIX
OTPOCTKOB BEpPXHUX WIEHHBIX MO3BOHKOB K MEIWAIBHOMY YTy JomaTku. Ee
MOHO BUIETh IPU NMOJHUMAHUU PYK, KOTJa HUKHUKA yroj JIONATKU OTKJIOHSIETCS
JaTepaibHO, @ MEIUAIBbHBINA, K KOTOPOMY MPUKPEIUIAETCS MBIIILA, TOJHUMAOIIAS
JIOTIATKY, MPUOJIMKAETCS K TIO3BOHOYHOMY CTOJIOY M HECKOJIBKO OITyCKAETCH.

B o0nactm momatkm pacrosoKeHbl OOJbInas Kpyrias, Majas Kpyrias,
MOJOCTHAS U HAJIOCTHAS! MBIIIIIIBI.

bosbmiass kpyriias MblIIa XOpOIIO KOHTYPUPYETCS, €CIU MBIIIIbI CIUHBI
HaNpsHKEHBI, a IPOHUPOBAHHAS BEPXHSA KOHEUHOCTH MTPUBEAECHA K TynoBuily. [Ipu
ATOM JIATEPAIBHO OT HWKHETO YTJIA JIOMATKH, HAJl IIMPOYaNIIEld MBIIIIEN CIIUHBI,
oOpa3yeTcsi OKpyTJIo€ BO3BBIMICHHE (XOTS cama MBIIIIA UMEET MPOJO0JTOBATYIO
dbopmy), BbIIIE KOTOPOTO HAXOJUTCS Majasi Kpyrjas U MOJOCTHAs MBIk Mx
yno0OHee JEMOHCTPUPOBATh MPH MPUBEACHHOW K TYJIOBHUIILY CYHMUHUPOBAHHOU
BEPXHEN KOHEYHOCTH.

[To1OCTHYIO MBIy MOXHO II0Ka3aTb, OPUEHTUPYSICh HA OCTh JIONATKHU.
HanoctHast Mblmima OOBIYMHO IIJIOXO MPOCMATPUBAETCS, TaK Kak MPUKpPHITA
TpaneuyMeBUIHON MbIIIIEH. Ee MoKa3pIBatoT BILIE OCTH JONATKH.

B oOnactu mieueBOro cycraBa, OKpyXasi €ro C JaTepajbHON CTOPOHBI,
Criepeu W C3aJii, pacrojokeHa naenbroBuaHas Mpeimia. Ee dactu (mepenHsis,
CpeaHsisi, 3aJHss) XOPOIIO KOHTYPUPYIOTCS, KOrJa pyKa HECKOJbKO OTBEJEHA B
CTOPOHY. 3aJHAsl 4YacTh JCIbTOBUJIHOW MBIIIbI JIYYIIE MPOCMATPUBACTCS MPHU
JBUKEHUM BEPXHEW KOHEYHOCTH HA3al, a MEpPeaHsAs — IPU JIBUKCHUU BIEPE.
Mexay n1eabTOBUIHON U OOJIBIION TPpyAHOW MBIIILAMH 00pa3yeTcsl 1eIbTOBUIHO-
rpyaHas 60posza, KoTopasi JOXOIUT 10 KIIFOUMIII, T/I€ HECKOJBKO PacIIUpsIeTCs,
3aKaHYMUBasICh MOJAKIIOUNYHON IMKOM.

Korna pyka oTBeneHa Bblllle TOPU3OHTAIINA U OIYCKAETCS C CONPOTUBIICHUEM,
OYEpUMBACTCS MMOAMBIIICYHAs BrIaguHa. [Ipu 3TOM BUAHO, YTO NIEPEIHSSA CTEHKA €€
oOpa3oBaHa OOJBIION TpPyIHOW W MayloW TpyaHOW MplmimaMu, 3amHiIs —
MIUPOYANIIIeH MBIIIIEH CIUHBI, OOJBIIION KPYTJIOW M MOJJIONATOYHOW MBIIIIAMH,
MeauanbHass — mepenHed 3yOuatoit wbimied. C  marepanbHOM  CTOPOHBI
MMOAMBIIICYHOW  BHAJWHBI NPU  CYLSHUPOBAHHOW  pPYKE  OUYEPUMBAIOTCA
KJIFOBOBUJIHO-TIJIEUE€Bass MpIIa B BUJE€ MPOJOJBHOTO BO3BBIMIEHUS, UAYIIAsd OT
KJIFOBOBUJIHOTO OTPOCTKA JIOMATKKW K TIUIEYEBOM KOCTH, M KOpPOTKas TrOJOBKa
JIBYIJIaBOM MBIIIIBl TIe4a, KOTOpasl Takke (UKCUPYETCS Ha KIIFOBOBHIHOM
OTPOCTKE JIOTIATKH.

JBYTJ1aBasi MBIIIA IJIEYa YETKO BBIPUCOBBIBACTCS, €CIIM COTHYTh PYKY B
JIOKTEBOM CYCTaB€ MpPHU CYNUHUPOBAHHOM Iperuieube. [[poHupys u CynuHHpys
€ro, MO>XHO BHJIETh, KaK JBYIJIaBas MBIIIIA TO Hampsiraercs (Ipy CyNnuHAIUMKU), TO
paccnabnsiercs (mpu mpoHauu). B TakoM MOJMOXKEHWH PYKH Ha JlaTepajbHOU
CTOPOHE IUJIeYa MOYKHO BHJIETh IUICYEBYHK) MBIIIIY, PACHOJIOKEHHYIO O]
JIBYTJIABOM MBILIIEH IIeYa.

Ha 3apgneli moBepxHOCTH Ijieya NMPHU Pa30THYTOM B JIOKTEBOM CYCTaBe
MPEIUICYbE ONPEAEIISIOTCSA BCE TPU FOJIOBKU TPEXTIIABOM MBI [1JI€Ya:
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JJIMHHAs, JaTepalibHas W MeAualbHas. B 3TOM ke MOJOXKEHHH MOMXKHO
YBUJIETh KOHTYPBI JIOKT€BOM MBIIIILI HUAYLIEH OT JIATEPaJIbHOrO HAJAMBIIIEIKA
MJICYEBOM KOCTH K JIOKTeBOM KocTu. Ecnu npenmniedbe corayts noa yriom 90? (mo
OTHOIIICHHIO K IUIeYy), TO IPH CTATHYECKOM HAIPSOHKEHUH MBI TepeaHei
MIOBEPXHOCTH IIJIeYa U MPEAIUI€YbsS BUIHBI KOHTYPBI IUICUETYYEBOM MBIIIIBI U
KpYIJI0TO MPOHATOpa, OrPpaHUYMBAIONIMX CHU3Y JIOKTEBYIO sIMKY. [lnedenyueBas
MBIIIIA OTPAHUYMBAET €€ C JIATePAJIbHOM CTOPOHBI, a KPYTJIbIA MPOHATOP — C
MEJIMAJIbHOW. JTHO JIOKTEBOM SIMKH OOpa30BaHO IUIEUEBOW Mbilileid. B nokreBoi
AMKE IPOIIYNBIBACTCS CYXOXXWJIWE JBYIJAaBOM MBIIIIBI IUIEYd; MEIHAIBHO OT
CYXOXXWJIAS TIPOCIIMPYETCS ANMOHEBPOTUYECKUNM ITy4OK, KOTOPBIA CIOCOOCTBYET
0oJee NPSIMOJIMHENHOM TSTe MBIIIIBI IPU €€ COKPAILEHUH.

Mprmmpi-crubaTen KUCTH W TAJbIEB MPOCIUPYIOTCS OT MEAUAIBHOTO
HAJIMBIIIIEJIKA [0 HAMPABJIEHUIO K KOCTSM KHCTH U NajblieB. B nucransHOM oTnene
NpeaIyieybsi TPA  COTHYTOM  TMOJIOKEHHMHM KUCTA M MajJblIeB  MOKHO
MPOJIEMOHCTPHUPOBATH CYXOKMIUSA ATUX Mpiiil. CyxXoXuIue JIydeBOro crudaress
3aMsICThsl PACIOJNIOKEHO JIaTepalibHO, ONFMKE K JIy4eBOM KOCTH, a CYXOXKUIIHE
JIOKTEBOTO crudareiis 3amscThsd — MEIUAJIbHO, OJIIKEe K MEIUalbHOMY Kparo
JIOKTEBOM KOCTH. MEXIy 3TUMHU CYXOXKWIMSAMH HAXOJIUTCA CYXOKWINE JJIUHHON
JaJIOHHOM MbIIbl. THOTAa 3Ta MBIIIIA MOKET OTCYTCTBOBATb.

IToBepxHOCTHBIH W TIyOOKHI crudaTenw NajiblleB, a TakKe JJIUHHBIN
crudaTesib OOJIBIIOrO Majblla PACHOJIOKEHBI TNIYOOKO, MOTOMY MOKa3aTh MOXHO
JIMIIb UX MPOCKIHIO.

Kpyraeiii mpoHatop npoenupyercss OT MEAUATBHOTO HA/IMBIIIEIIKA IIEYEBOM
KOCTH K CEepeAuHE JIy4eBOM KOCTU. EciIM TpoHHUpOBaTh MNPEAIUIEYbE C
MPEOJOJICHUEM COMPOTUBIICHUS, TO KOHTYp ATON MBIIIILI BBICTYMaeT OoJiee
oT4eTIMBO. [Ipoekiusi KBaapaTHOroO MPOHATOpPA AEMOHCTPUPYETCS Ha MEpeaHEN
MOBEPXHOCTU TMPEAIICYbsl HaJ JIy4e3alsICTHBIM CYCTaBOM B MOINEPEYHOM
HaIMpaBJICHUU OT JIOKTEBON KOCTH K JIyYEBOM.

[neyenydyeBass  MbIIa MPOCHUPYETCS  OT  JAUCTAIBHOIO  OTAENa
JIaTePaJIbHOTO Kpas IUICYEBOM KOCTH IO HAMPABJICHUIO K IIUJIOBHUAHOMY OTPOCTKY
aydeBoil Kocti. OCcOOEHHO XOPOIIIO 3Ta MBIIIIA ObIBACT BUIHA, €CIIH MPEAIICUbE
COTHYTO B JIOKTCBOM CYCTaBE U JaJbHEHIIIEMY €ro CruOaHuI0 MeIIaeT KaKkoe-Iruoo
MIPETISATCTBUE.

Ha 3agHeld mOBEpXHOCTH MpENIUIeYbs, B BEPXHEM €ro OTAENE, KOTa OHO
COTHYTO B JIOKTEBOM CYCTaBE€ U KHUCTh OTBEICHA, KOHTYPHUPYIOTCA JIMHHBIA WU
KOPOTKHUM JTydeBbIE pa3ruOaTev 3arsiCThsl, PACHOJIOKEHHbBIE OJIMKE K JIydeBOM
KOCTH, a TakKe pasrubareib TajblleB W JIOKTEBOW pa3rubarenb 3arsiCThs,
Jexanue OJuXke K JIOKTeBOM KOCTU. MBIIIa-CynmuHATOp MNPOCHUPYETCS OT
JIaTEPAJIbHOTO HAJMBIIIEIKA TUIEYEBOW KOCTH U 3aJHEH MOBEPXHOCTHU JIOKTEBOM
KOCTH K MEUAIIBHOMY KPAar0 BEPXHEN TPETU JIy4EBOU KOCTH.

Ha rpanune mexnmy mnpeamniaeybeM U KUCThIO Yy OCHOBaHMSI 1-U msACTHOM
KOCTH C TBUTHHOM CTOPOHBI MIPU OTBECHUU OOJIBIIOTO MAaJbI[a BUAHBI CYyXOKIIIHS
MBIIII, YYACTBYIOIINX B €r0 JIBIKCHUSX: JTTMHHOW OTBOJSIIECH MBIIIIIBI OOJIBIIIOTO
najgblla, KOPOTKOTO M JJIWHHOTO pa3rubareneit OOibIIOro manbiia. Mexmy
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CYXOXXWJIMSAMH O3THUX MBI oOpasyercs yriayOjleHne — «aHATOMHUYECKas
TabaKepKay, TJie PacroaoKeHbl KPOBEHOCHBIE COCY/IbI.

C nmatepalibHOM CTOPOHBI ATO YINIYyOJICHHE OrPaHUYCHO CYXOKUIHUSIMHU
JUTMHHOW OTBOJSIIEH MBIIIIBI OOJBIIOTO Tajiblla M KOPOTKOTO pasrudarens
OOJIBIIIOTO Tajiblla, & ¢ MEIUAIBHOM — CYXOXKHJIHMEM JJIMHHOTO pasrudaress
OOJIBIIOTO IANIbIIA.

Ha nagonHOM NOBEPXHOCTHU KMCTH MBIIIIBI U TAXKE UX CYXOXKUJIIUS MTOKA3aTh
TPYAHO. 3/1€Ch BUHBI JIBa BO3BBIIICHHUS: BO3BBIIICHUE OOJIBIIOTO Mayibl[a KUCTU U
BO3BBINICHWE MaJioTO Taiblla Kuctu. [lepBoe 00pa3oBaHO KOPOTKOW OTBOISIICH
MBIIIIENH, KOPOTKUM crudareineM, TMPUBOMASIIEH U MNPOTUBOIOCTABIISIONICH
MBIIIIAMHA  OOJIBIIIOTO Majiblla, BTOPOE — KOPOTKOW JIAJJOHHOM, MBIIIIIEH,
OTBOJIAIIEH MU3UHEI], KOPOTKHM CTHOATE]IeM M MPOTHUBOITOCTABIISIONIEH MBIIIIICH
MU3HWHIIA. B yrioyOrmeHnn MeXIy yKa3aHHBIMA BO3BBINICHUSMH PaCIOIOKCHBI
CYXOXHWJIUS TTOBEPXHOCTHOTO M TITyOOKOro crubaresied majiblieB, YepBEOOpa3HbIe
MBIIIIBI U JIAJJOHHBIE MEKKOCTHBIC MBIIIIIBI.

Ha TpUIbHOM MNOBEPXHOCTH KHUCTHU XOPOIIO BHUJHBI CYXOXKWJIMS MBIIIIIbI-
pasrubartenss MmaipleB, a Takke (IPU BBIIPAMJICHHBIX MMaJIbllaX) ThUIbHBIC
MEKKOCTHBIEC MBIIIIIBI, U3 KOTOPBIX OCOOEHHO YETKO BBIpaKeHa IepBasl.

KoHTposbHBIE BONIPOCHI

1. Kakue MpIsl MOJHUMAIOT U OITyCKAKOT NOSIC BEpXHEN KOHeUHOoCTH? [ e
HAYMHAIOTCS U MMPUKPEIUIIIOTCS 3TH MBIIIIBI? B KakoMm cycTaBe U BOKPYT KaKkOn
OCH ITPOUCXOMSAT 3T IBUKCHUSA?

2. Kakue MbIiel otBoAT mieuo? Kak onpeaenuts Ha cede AeNbTOBUIHYIO U
OOJIBIIYIO TPYIHYIO MBIIILIBI?

3. Kakue mblIiipl crufaroT U pa3rudarot miedo? B kakoM cycTaBe mpou3BOASTCS
crubaHue 1 pa3rubaHue mieya 1 BOKPYT KaKoi Ocu?

4. Kakue MbIIIIbI CYTUHUPYIOT U TPOHUPYIOT TJI€40?

5. Kax onpenenuts Ha ceOe ABYTIABYIO U TPEXTIIaBYIO MBI Tuieda? KakoBsl
GyHKIUU KaXI0W U3 HUX, TJI€ OHU HAYUHAIOTCS U MPUKPETUISIOTCS?

0. Kakue MbIIIIp TpOU3BOAST IBUKEHUS B IOKTEBOM CYCTaBE U BOKPYT KaKUX
oceit?

7. Kakue MplIibl cru0aroT U pa3rudaroT KUCTh? 716 OHM HaYMHAIOTCA U
MIPUKPEIUIAIOTCA?

8. Kakue MbIIIp poru3BOAST OTBECHNE U IPUBEACHUE KUCTH? B Kakom cycTase
Y BOKPYT KaKOM OCH 3TH IBUKEHUS POUCXOMST?

9. Kak onpenenuThb Ha ce0e CyXOKWIUS JIy4eBOTO U JIOKTEBOTO crudaTeneit
3aIsICThsl M IOBEPXHOCTHOI'O CruOaTesst najableB?

10. Kakue mpiiibl 00pa3yroT CTEHKH MOAMBIIICYHOM BIaguHbI? Kak onpenenurtsb
Ha

cebe MeHabHYIO U JIaTepajbHy0 00po3/bl mieya?

Mpimnbl HHKHEH KOHEYHOCTH. Mpnuisl HWKHEH  KOHEYHOCTH
OTIMYAIOTCSA OOJbIIEH BEIUYMHOW, TEPUCTHIM CTPOCHUEM, CYXOXKWIHS Yy HUX
(0COOEHHO B TUCTANBHBIX YaCTAX) 00Jee KOPOTKHE, MKy MBIIICUHBIMU ITy4YKaMu
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XOpOIIO BBIPpAXKEHA COCAUHUTENbHAS TKaHb, IUIOMAAb (PUKCAIMH K KOCTIM
oOlIMpHEee, YeM Yy MBIII BEpXHEH KOHEYHOCTH, YTO I[O3BOJSET MPOSBISTH
3HAUUTENBHYIO CUJTY, HO C MEHBIIIMM Pa3MaxoM JBHKCHUM.

Mbimnnsl mosica HWKHeHd KoHeyHocTH. K  MBIIIIaM 1mosica HUWKHEU
KOHEYHOCTH OTHOCATCS T€, KOTOPbIE pacrojaraiTcs B 00JIaCTH KOCTEH Taza u
bukcupytorcs Kk HuUM. Ha BHyTpeHHEH TMOBEPXHOCTHM Ta3a PaCMOIOKEHBI
IpyLIEBUIHAS MBIIIIA, HAYMHAKOMIASCA OT Ta30BOW NOBEPXHOCTH KpecTla, U
BHYTPEHHSIS 3anuparenbHas. M3 BHYTpEeHHUX MBI Ta3a MPEACTaBIs€T UHTEPEC
TaKke MOAB3/I0ITHO-TIOSICHUYHAS MBIIIIA ¢ OOJBIINM ONEPeYHbIM ceueHrueM. OHa
3aHMMAeT OOIMHMPHYIO0 00JIaCTh, CITyCKasCh OT 12 TPYAHOTO MO3BOHKA MO CTEHKaM
MOJIB3/IOIIHON sIMKUA A0 Oexapa. Ee pornb 3akimiodaercs He TOJIBKO B CruOaHUU
Oenpa, HO U B yJEp>KaHUU TeJla B BEPTUKAIBLHOM MOJIOKEHHUH, TIPEIOTBPAICHUN
najieHust Ha3aJ. BMecte ¢ OObIION SITOUYHOIN MBI oHA 00pa3yeT napy cui,
YPAaBHOBEIIMBAKIINX TEJIO YEJIOBEKA HaJ OMOPHOM MOBEPXHOCTHIO. HapykHbie
MBIIIIBI Ta3a pPACHOJOKEHbI TPEUMYIIECTBEHHO Ha 3aJHEH U JIaTepaIbHOU
MOBEPXHOCTSAX Ta30BBIX KOCTeH. M3 HuX Oouiblliasg SroJUyHash MBIIIIA XOPOIIO
3aMETHA; CpPEIHssl STOJIWYHas JISKUT TOoJ OOJIBIION AroJAUYHOM, a Majas
ArOANYHAsI — TOJI CPEJHEN, HEMOCPEACTBEHHO Ha MOAB3I0IIHON KOCTH; MBIIIIIA-
Hampsrareib I[MUPOKOM (aciuy 3aHMMAaeT caMoe JIaTepPaIbHOE IOJIOKEHUE;
BEPXHSSI U HIDKHIS OJM3HENOBLIC MBIIIIBI JIekKAT TMOJA OOJBIION STOAUYHON
MBIIIIEH, OKPYKasi CYXOKUJIME BHYTPEHHEU 3amupaTeibHON MBIIIIBI, HApYKHAs
3anupaTeibHas MBIIIIA, HAYaBIIMCh OT OJHOMMEHHOW MEPENOHKU, MOAXOIUT K
Oenpy c3aaid M CHU3Y OT BHYTPEHHEW 3allMpaTeNbHOW MBILIbI; KBaJpaTHAS
MBI OeApa JICKUT MEKTY CEAATUITHBIM OyrpoM U O€IPEHHON KOCTHIO.

Mbpinbl  CBOOOAHOM HHMKHEH KOHEUHOCTH MO TONOrpapuyecKOMy
MPU3HAKY ACJSATCSA Ha MBIIIIBI O€Apa, MBIIIIEI TOJIEHU U MBIIIIBI CTOTIHI.

Mouuuywvr 6edpa. Ha Geape paznuyaroT NEPEAHION TPYIITY MBIIII, 33 HIO0
U MEIWAIbHYI0, OTAECIEHHBIE APYT OT JIpyra MEXMBIIIECYHbIMU NEPErOPOIKAMU U
OXBau€HHbIE MIMPOKON (acimert, KoTopasi 3aTeM NEPEeXOAUT B (HaCIUIO TOJCHHU.
Bcro mepenHior0 MoBepXHOCTh Oefpa 3aHUMAaET 4YeThIpeXIiaBash MbIIIA Oenpa,
MPOU3BOJISINIAS IBMXKCHHSI B Ta300€IPEHHOM U KOJIEHHOM CycTaBax. B BepxHem
oTzeNe K mpsAMOM Mblie Oeapa (OAHOW M3 TOJIOBOK YETHIPEXTIaBOW MBIIIIIIHI)
MPUJIEKUT MOPTHSYKHAS MBIIIIA, UAYIIAs CIUPATIBHO CBEPXY BHU3 U MEAUAIBHO, a
TaKXe TMOAB3JOIIHO-TIOSICHUYHASI MBIIIIIA, PACTOJIOKEHHAs TOXKE MEAUalIbHO, K
KOTOpO# mpuiieraer rpedenyaTtas Mpia. Ha 3agHelt moBepxHocTu Oeapa Jiexkar
JIBYXCYCTaBHbBIE€ MBIIIIbI, TPOXOISAIINE C3aH MOMEPEYHON OCH Ta300€IPEHHOT0 U
KOJIEHHOr0 cycTaBoB. lloilyCyxokuiibHasi W TOJynepenoHyaTas HIyT C
MeUaTbHOM CTOPOHBI K 0OJIBIIEOEPIIOBOM KOCTH, a IBYIJIaBasi — C JIATEPAJIbHOM K
rOJIOBKE Maji00€epI10BOM KOCTH.

B meamanpHYIO Tpyniy BXOMST MBIIIIEL: OOJbIIas, JJIMHHAS U KOPOTKAS
MPUBOJISINNE, & TAKXKE TpedeHyaTast ¥ TOHKasl.

Mvouuyer 2conenu, Ha ronenn, xkak u Ha Oeape, TPU TPYMHIBI MBIIIIL;
nepeHss, 3aaHsAs W jarepaibHas. K mepenHeil rpymniie OTHOCATCS NEpeaHsis
OomnbiiebepIioBas MBIIIIA, MpUJIEraronas K OJHOMMEHHOW KOCTH, JJIMHHBIN
pasruOaTenb MaiblleB W JUIMHHBIM pasrubatens Oonbiioro maneiia. Ha 3amnei
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MOBEPXHOCTH TOJICHHU JIS)KAT TPEXIJIaBasi MbIIIIA TOJIEHH, 3adHss1 O0biIeOepLoBas
MBI, JJIMHHBINA cru0aTeib MajibleB CTOMbI U IJTUHHBIN pazrudaTesb OOJbIIOro
najgbia. B nartepanbHylo Tpymnmy BXOJAT JUIMHHAS M KOPOTKask MaloOEepIIOBbIE
MBIIIIIBI, OKPYXKAIOIUE MaT00EPIIOBYIO KOCTb.

Mvouuyvr cmonel. K MBIIIIAM CTONBI OTHOCATCS: ThUIBHBIE MEKKOCTHBIE,
KOPOTKHUI pasrubatenb MablieB, KOPOTKUI pasrubaTesb OOJbLIOTO Majblia U
MOJIONIBEHHBIE MBIIIIbI, Pa3JIEAIONIMEecs Ha MBIIIIBI BO3BBIIMICHHS] OOJBIIOTO
Najabla, MBIl BO3BBIILIEHHS MAJIOTO Maibla U CPEIHIO0 TPYIITY MBIIIL] CTOIIBI.

DyukyuonanvHole epynnol moiuiy. Crubanue Oeapa TPOU3BOAST MBIIIIIEI,
KOTOPBIE MEPECEKAIOT MOMEPEUHYIO0 OCh Ta300€PEHHOrO CyCTaBa U PACIOIOKEHbI
crepenr OT Hee. DTO MOJAB3IOIIHO-TIOSICHUYHAS MBIIILA, caMasi KPyIHas U3 3TON
(GYHKIIMOHAIBHOW TPYMIbBI, WAyHmias ¢ Ta3a Ha OeApo; Oonblias W Manas
NOSICHUYHBIE MBIIIIbI, PACIOJIOKEHHBIE HA JIATEPAIbHOM CTOPOHE MOSICHUYHOIO
OTJIeja MO3BOHOYHOTO CTOJ0a, ¥ MOJAB3/0IIHAS MBIIIIA B TIOJIB3AOIIHON SMKe (ee
MO>XHO CYUTAaThb OPUEHTHUPOM I WM3YYEHUsS CIEAYIOIIMX MBIIIL); MOPTHIKHASA
MBIILIIA, JIEXKAIasi Ha TepeHeN OBEpXHOCTH Oellpa, KOTopast UAET CBEPXY BHHU3 C
JaTepalbHOM CTOPOHBI Oelpa Ha MeAMANbHYI0; MbILIIa-HaNpsArareab MIMPOKON
dacuuy, npuMBIKaoUias K IOAB3JOLIHO-TIOSICHUYHON MBIIIIE C JaTepanbHON
CTOPOHBI rpeGeHYaTas MBIIIIA, JeKAlas ¢ MEIUAIbHON CTOPOHBI IMOJIB3/I0IIHO-
NOSICHUYHOM MBIIILBI; IpsiMasi MblIa Oeapa, uaylias cBepXy BHU3 IO NepeaHei
NOBEpXHOCTH Oenpa. HecMOTps Ha HECKOJIBKO Pa3IuYHbIA XOJ1 ATUX MBILIL, 00IIas
pPaBHOJACHUCTBYIOIIAs MX NpPH NPOKCHUMAJIbHOW OIOpE HampaBjieHa Ha crudaHue
Oenpa, a Ipy AUCTAIILHOM — Ha HAKJIOH Ta3a BHepel (HampuMmep, MpU HAKIOHAX
TYJIOBUILIA B MTOJIOKEHUU CUJIS).

PasruGanue Oeapa NOpOM3BOMAT  MBIIIIBL,  PACHOJIOKEHHBIE — C3aAH
MONEPEYHON OCH Ta300€IPEHHOI0 CycTaBa: OOJbllas AroJUYHas MBIIIIIA, JIHHHAS
roJOBKa JABYIJIABOM MBI Oelpa, MOIYCYyXOXKWJIbHAs W IMOJIyHepernoHyaTas
MBILLIIBl PACIOJIOKEHBl Ha 3aJHEH MOBEPXHOCTU Oenpa, OOJbIIas MPUBOIAAIIAS
MBIIIIA — HA €ro MEIHAIBHON MOBEPXHOCTU. CyXO0>KWJIME BYIVIABOW MBIIIIIBI
Oellpa XOpOLIO MPOILYNBIBAETCS C JIATEPATLHOM CTOPOHBI MOJIKOJICHHON SMKH MPU
COTHYTOW B KOJEHHOM CYCTaB€ HOI€, CYXOXWIHS TOJYCYXOKUIBHON H
MOJIyNIEPETIOHYATON MBIIII] — C MeIuaabHOM cTopoHkl. [Ipu omnope Ha Genpo uimu
Ha TOJIEHb MBIIILBI IPEMATCTBYIOT HAKIOHY Ta3a BIIEPE.

Mpinbl, oTBOAALIME O€Apo, MPOXOAAT C JIaTepadbHOM CTOPOHBI OT
CarMTTAJILHOM Ocu Ta3o0enpeHHoro cycraBa. K HHM OTHOCSTCS: MbIIIIA-
Hampsrareib IIUPOKON Qaciuu; cpeaHss SAroguvHas MBI, YacTUYHO
MPUKPBITas OOJBIION SITOJIMYHOM, Maasi Ar0JAUYHAs MBIIIIA, PACTIOIOKEHHAS MO
CpellHEW AT0IMYHOM; IPYyIIEBUIHASI MBILIIA, BHYTPEHHSS 3allMpaTesibHasi MbIIIA U
OJIN3HELIOBBIC MBIIIIBI, JIeXkKAIUEe B TUIYOOKOM CJIO€ MBIIII Ta3a IMOJ OOJbIION
ATOJWYHOW Mblmuen. [lpu nucTampHOM OMOpPE ASTU MBIIIBI OMNOPHOM HOTH
IPENATCTBYIOT HAKJIOHY Ta3a B CTOPOHY CBOOOJHOM HOTM Tpu Xonabde, Oere,
ACUMMETPUYHOM  CTOSHUHM. MBIIIbl, NOpuBOAsAmIKE Oeapo, MPOXOIAT C
MEAMAIBHOM CTOPOHBI OT CaruTTajJbHOW OCH Taz00elpeHHOro cycraBa. K Hum
OTHOCSITCSI TpeOeHyarasi, JUIMHHAs, KOPOTKas U OoJibliasi MPUBOASIINE, a TaKxkKe
TOHKAass MBIIIBL. ISl TIPABUIBHOW OPHEHTALMM B 3TOW TPYIIE MBI MOXHO
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WCITOJIB30BATh TPEOCHYATYIO MBIIIITY, KOTOpask MPHICKUT C METUATLHONH CTOPOHBI
K MOJB30LIHO-TIOSICHUYHOM MBIIIIE; K TPpeOEHYaTON MBIIIIE MPUIeKAT JITMHHAS
NPUBOJSINAS MBIIIA U OOJbIasi MPUBOJAIIAS MBIIIIA, JIEKallas MEIUaIbHO U
HECKOJIbKO c3a/ii. TOHKasi MBIIIIIIA JIEKUT MOBEPXHOCTHO, IPUKPHIBAsI PUBO/ISIINE
MBIl HA MEANAIBHON MTOBEPXHOCTH Oepa.

Mpiiiibl, cynuHupyromue 6e1po, JiexaT Kak Ha 3aJlHed, TaK U Ha TiepeiHen
MOBEPXHOCTU Ta300€APEHHOr0 CycTaBa M WAYT KOCO II0 OTHOLIEHUIO K
BEpTUKATBLHOM ocu. K HHMM OTHOCSTCS: OoJiblliasi SITOJAMYHASl MBIIIIA, 3aHUE
BOJIOKHA CpEAHEW STOAWYHOM MBIIIIBI, 3aJHUE BOJOKHA MAJIOW ATOJAYHOU
MBIIIIIBI, TpeOeHYaTass  MBIIA,  OJW3HEIOBBIC  MBIMIIBI,  BHYTPCHHSIS
3anupaTenbHas MBIIIA, HapyXHas 3amnuparesibHas MBI, KBajgpaTHas MbIIIIA
Oenpa, pacrnojio)keHHass mMoJ OOJBIION STOAWMYHOM MBIIIbI, [OJB3OIIHO-
MOSICHUYHAS W TOPTHSKHAST MBIIIEL. [Ipu 3akpersieHHOM OeApe 3TH MBIIIIIBI
Yy4acTBYIOT BO BpaIllEHUU Ta3a.

Mpiiibl, TpoHUpyrOIIEe Oeapo, BhIpaxeHbl ciabdee. K HUM oTHOcATCS
MBIIIIIIA-HANPATaTeNIb MUPOKON (paciuu, a Takke MepeaHue MyYKd JHEH U Mallon
STOMYHBIX MBIIIIII.

MBpibi-crudaTeny TOJICHH MPOXOJAT C3aJU MOMEPEYHON OCH KOJIEHHOTO
cycraBa. K HHUM OTHOCSTCS JByIJlaBas MbIIIa Oeapa, MMOTYCYXOXKUIIbHAS,
MOJIyNieperonyaTass MbBIIIIEI (BCE OHM PACIOJIOKEHBl Ha 3aJlHEW TOBEPXHOCTH
Oenpa), TOHKas, MOPTHSDKHAS MBIIIBI (00€ MPOXOASIT MEIUATbHOW CTOPOHBI
KOJICHHOTO CYyCTaBa), MKPOHO’KHAsl MBIIIIIA, JIeKallas Ha 3aJHEl MOBEPXHOCTHU
TOJICHW, TIOJIONIBEHHAs MBIIIIA, KOTOpas HAXOJUTCA MEXAY HWKPOHOKHOW W
KamMOaJOBUAHOM MBIIIIIAMH, W TIOJAKOJICHHAs MBIIIIA, pPaClOJOXKEeHHas B
MOJKOJICHHOM SIMKE, Ha KarcyJie CycTaBa.

Pasrubanue rojieHu OCyIIECTBISECT YeThIpeXTiiaBasi MbIIIIa Oeapa, KoTopas
COCTOMT M3 YEThIPEX TOJOBOK: MPSIMOM MBIl Oenpa (JISKUT Ta mepeaHein
MOBEPXHOCTHU Oejjpa), MeIUaTbHON MTUPOKON MBIIIIEI (HABOAUTCS HA MEIUATILHON
MOBEPXHOCTH Oenpa), JaTepalibHOW IIMPOKOW MBIIIIBI  (pacrosioKeHa Ha
nepeaHeNaTepabHON MOBEPXHOCTH Oepa) I MPOMEKYTOUHOM IIMPOKON MBIIIIIIBI
(JIe)KUT ToJT TIPSIMOI MBIIIITIEH Oepa).

MBIIIIbI-CyTMHATOPBI TOJICHH — JIBYTJIaBasi MbIIIIa Oenpa U JaTepayibHast

roJIOBKa HMKPOHOKHOW MBIl — HAXOASITCS Ha JaTepalbHON IMOBEPXHOCTHU
KOJIGHHOTO  CyCTaBa, a  MBIIIIBI-IPOHATOPBl  —  MOJYCYXOXHUJIbHAS,
MOJIyNepenonyarasi, TOHKas, MOPTHSDKHAS, MeAHalibHash TOJOBKA HUKPOHOXKHOMU
MBIIIIBI W TIOJKOJICHHass — TJaBHbIM OOpa3oM Ha MeIUalbHOW CTOpPOHE

KOJICHHOTO CYCTaBa.

Mpimnel-cru0aTeid  CTOMbl  PAcloIOKEeHbl Ha 3agHed U JlaTepalibHOU
MMOBEPXHOCTSAX TOJEHHM M MPOXOAAT C3aAu TMONEPEYHOM OCHU TOJEHOCTOMHOTO
cycraBa. K HUM OTHOCSTCS TpexrjaBas MBIIIA TOJEHU (OHA JIGKUT Ha 3aHEH
MOBEPXHOCTU TOJIEHU M COCTOMT M3 JIBYX TOJIOBOK HMKPOHOKHOM MBI U
HaXOJIAIICHCS o] Hel KaMOaJIOBUIHOM MBIIIIIBI), TIOJOMIBEHHAS MBIIIIIA, 32 HSs
OospireOepIioBasl MBIIIIA, JUIMHHBIA Crubareiab OOJBIIOr0 Tajblla CTONBI M
JUIMHHBIN cru0aTtelb MmajblieB CTOMbL. [lociieHre TpH MBIIIIBI PACIIOIOKEHBI O/
TPEXIJIaBOW MBIIILIEH TOJIEHU, HMX CYXOXWIMSA NOPOXOIAT MOJ MEAUaIbHOU
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JOOBDKKOM. JUIMHHAsg MajoOeploBasi M KOPOTKash Majo0eploBas MBIIIIbI
HAXOJATCA Ha JaTEpalibHOM MOBEPXHOCTU TOJICHH, UX CYXOXKWIUS MPOXOJAT MO/
JIaTePajJIbHOM JIOIABIKKOM.

MBpinbi-pa3rudaren CTonsl — nepeaHss OombpiedepiioBas, JITUHHBIN
pasrubaTenb O00JBIIOrO Majbla CTOMbI U JJIMHHBIN pa3rudaTesb najableB CTOJIbI —
PacIoJIOKEHBI CIIEpEAH OT MONEPEYHON OCH TOJIEHOCTOITHOTO CYCTaBa.

OTBeneHrEe U MPUBEJIEHUE CTOMbI MPOUCXOMAT BOKPYT BEPTUKAIBHON OCH.
Crony OTBOJAT JUIMHHAS U KOPOTKasi MaoOepLoBbie MbIILbI. [IpuBeneHue cTombl
OCYLIECTBJISIETCS. TNPU OJHOBPEMEHHOM COKpAIEHUWU TEpeIHEe U  3aJHel
O0BITIEOEPITOBBIX MBIIIIII.

CynuHaupsg W OpoHAUUsl CTONBI MPOUCXOJAT BOKPYI CArWTTajIbHOM OCH.
CynuHUpYIOT CTOMy HepeHss 00apuIeOepoBas MbIIILA U JJIMHHBIA pa3rudaresnb
00JBIIOrO Majbla, a MPOHUPYIOT JUIMHHAS U KOPOTKAsl MaJIOOEPLIOBBIE MBIl U
TPEThsl Maj00epII0Basi MbIIIIIA (MATOE JaTepaTbHOE CYXO0KUIUE MBIIIILIBI JJIMHHOTO
pasrubaTesi majbleB CTOIBI).

JIBMOKEHUST TMablleB CTOIBI OCYIISCTBISIOT JUIMHHBIE CTHOATeNn W
pasrubaTeny majiblieB, a TAKKE KOPOTKHE MBIIIIbI, PACIIOJIOKEHHBIE HA THUIbHOU U
IIOJIOLIBEHHOM MOBEPXHOCTSIX CTOIIBI.

Ha mnoxomBeHHOW NOBEPXHOCTH CTOIBI HAJ0 3HATh PACIOJIOKECHHE
MeUATbHOM, JaTepaTbHON U CpeIHEN TPYII MBI, MBIIII, YKPEIUISIOITUX CBOIbI
CTOIIBI, @ TAKXKE CYXO>KHJIbHO-MBIIIEYHON METIIH, MOIEPKUBAIOIIEH TONIEPEUHbIE
CBOJI CTOIIBI.

N3 Tomorpaduueckux oOpa3oBaHUW HMKHEW KOHEYHOCTH HEOOXOAMMO
U3YYUTh: COCYAMCTYI0 M MBIIICUHYIO JIAKYyHbI, HaXOJSAUIMECS TMOJ MaXxOBOH
CBSA3KOM, O€ApEHHBIN TPEYrOJIbHUK, PACIOJIOKEHHBIM B BEpXHEM OTHene Oenpa,
MPUBOJSAIINNA KaHAT — MEX]y TPUBOSAIIMMHU MBIIIIAMHU U TTOJAKOJICHHYIO SIMKY —
Ha TpaHUIle 3aJHeN MoBepxXHOCTU Oenpa u rosieHu. Cienyer oOpaTuTh BHUMaHUE
HAa CHHOBHUAJbHBIC BJIArajuIla, OJEBAIOIINE CYXOXXUJIHUS MBI B 00JacTu
JUCTABHOTO OTJIENIa TOJIEHW M Ha CTONE, KOTOpbIe MPH OOJIBIIUX HArpy3kax Ha
MBIIIIIBI HUKHEN KOHEYHOCTH (Y JIETKOATIIETOB, JIBIKHUKOB) MOTYT BOCTIAJISITHCS.

IIpoexyus mvluuy Ha nogsepxHocmov mena yenoeeka. KOHTypbl U MPOEKIIHIO
MBIIIII HUKHEH KOHEUHOCTH YJ00HEee paccMaTpuBaTh HaUYMHASL C MBIIII] ITepeaHe
MOBEPXHOCTHU Oefipa, 3aTeM Ta300€IPEHHOTO CYCTaBa, 3aJJHEN TOBEPXHOCTH Oepa,
rOJIEHU U, HAKOHEL, CTONbI. M3 MBIl nepeHel MOBEPXHOCTU Oepa HEOOXOUMO
CIPOELUPOBATh YETHIPEXIVIABYIO MBIIIIY Oeapa, MOPTHSLKHYH, IpeOeHYaTyro |
MO/IB3/IOIIHO-TIOSICHUYHYO MBILIIIBI.

YerblpexriaBas Mbllla Oelpa 3aHUMAET BCIO MEPEAHIO MOBEPXHOCTh
Ooenpa. Ilpu craTMyeckoM HaNpPsHKEHUM WM MOABEME Ha HOCKM KOHTYpBHI €e
o0o3HavaroTcst oTueTinBo. OT BepxHEH MepeHe MOAB3I0ITHON OCTH BHU3 WJIET
npsiMasi MbIa 6enpa, KOTopas XOpOIIO BUJIHA MPU CTHOAHUH B Ta300€IpEHHOM
cycTaBe BRIPSIMIICHHON HOTU. C JaTepayibHON CTOPOHBI OT MPSIMOI MBIIIIEI Oepa
BBIJICNISIETCS]  JIaTepaJibHAsl IMHMpPOKas MbIa Oenpa, a ¢ MeIUaabHOU —
MeauanbHas MHUpokKas Mblia oemnpa. [IpoMexyrouHas mmpokasi Mblia oenpa
MpPOCUPYETCsT TO0 XOAY TMPsSMON MBIIMIBI Oeapa, Tak Kak pacrlooXeHa
HEIOCPEICTBEHHO 0331 Hee. CyX0KWIHS BCEX TOJIOBOK YETHIPEXTIIABOM MBIIILIBI
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Oeapa 0XBaTHIBAIOT HAJIKOJECHHUK U B BUJI€ CBSI3KM HAJIKOJICHHUKA MPOIOJIKAIOTCS
110 OYyTpUCTOCTH OOJBIIIEOEPIIOBOI KOCTH.

[TopTHs>KHasE MbIIa JErKO IPOCIEKHUBACTCS TMOJA KOXKEH Ha BCEM
NPOTSHKEHUM OT BEpXHEH mepeqHed TMOJB3AOIIHONM OCTH 10 OyrpUCTOCTH
0omb11e0epIioBoil KOCTH. OCOOCHHO XOpOINO 3Ta MBIIIA BBIACISIETCS, KOTJa
0epo COrHyTO B Ta300€IPEHHOM CYCTaBe, HECKOJIBKO OTBEJICHO

U CYNMHUPOBaHO. B 00jacTu KOJEHHOrO CycTaBa MOPTHSKHAS MBIIIIA
oOpa3yeT TpPOAOIBHO PACIONOKEHHOE BO3BBIIICHUE, OOYCIOBIMBAIOLIEE B
orpeneneHHoN Mepe (GopMy ero MeIuaabHOU MOBEPXHOCTH.

['peGenyaTas MBIIIIA TPOCIIUPYETCS B BEPXHEM OTHAENe Oeapa OT BEpXHEH
BETBU JIOOKOBOHM KOCTH (HECKOJIbKO JIaTepajibHee CHUM(HU3a) MO HAIMPaBICHUIO K
BEpXHEl Tpetn Oenpa. Pamom ¢ HeW, ¢ JlaTepalbHOW CTOPOHBI, MOJ MaxOBOH
CBSI3KOM JIETKO MPOIIYIBIBAECTCS MOB3AO0IIHO-MIOSCHUYHAS MBI, OCOOEHHO MpHU
KA4aTeJIbHBbIX JBWKEHUSIX HOTOW BIiepeld W Haszal. OIHOBPEMEHHO C MBIIIIAMU
nepeiHe  TMOBEPXHOCTH Oellpa MOXKHO  MPOJAEMOHCTPUPOBATH  JTMHHYIO
MPUBOJISIIIIYIO MBIIIITY, KOTOpasi HHOTJja ObIBA€T 3aMETHA C MEIUAIbHOM CTOPOHBI
OT TpeOeHYaTON MBIIIIBI NMpU OTBEACHHOM Oenpe (B MECTe CBOEro Havajga y
BEpPXHEH BETBU JOOKOBOW KOCTH).

[Ipu ToHKOM KOXE U c1ab0Pa3BUTON KUPOBOU KIIETYATKE B BEPXHEM OT/IEINIE
Ooenpa MOXHO pacCMOTPETh O€IPEHHBIM TPEYroJbHUK, OCHOBAHHUEM KOTOPOTO
SBJISIETCA TaxoBasi CBSI3Ka, JlaT€pajbHONW CTOPOHOM — MOPTHSDKHAS MBIIIIA, a
MEUaIbHOW — JJIMHHAs TMPHUBOJAIIAS Mblla. B riiyOuHe TpeyroiabHUKa MOJ
NIaXOBOW CBA3KOM paclojoKeHbl rpeOeHuYaTas M IOJB3I0IIHO-TIOSCHUYHAS
MBIIIIBI, COCYUCTO-HEPBHBIN My4YOK U JIUM(ATUUECKUE Y3IIbI.

Ha MennanbHOM MOBEpXHOCTH OeApa pacroararoTcs MPUBOJSIIINE MBIIIILbI
oenpa. M3 HuX HamboJee NOBEPXHOCTHO JIEKUT TOHKAS MBIIIIA, OJJHAKO KOHTYPHI
€€ OMpEACNAIOTCS TUI0X0, MOXKHO TIOKa3aTh JIUIIL €€ MPOEKIUI0 OT cuMm@usa 10
Oyrpucroctd OonbliedepiioBoii  KOCTH. Bce mpuBoasmue MbImmbl  Oeapa
JIEMOHCTPUPYIOTCS B HANPaBJICHUHU OT JIOOKOBOW M CEMANUITHON KOCTEH K Oenmpy
IpU OTBEJIEHHOM Oejpe.

Ha narepanbHoil MOBEpXHOCTH Ta300€JPEHHOTO CyCTaBa PACIOJIOKEHBI JIBE
KPYITHBIE MBIIIIBI, KOTOPbIE XOPOILIO AEMOHCTPUPYIOTCSA, KOTJla HOra COTHYTa B
Ta300€JPEHHOM CYCTaBe€ IOJ[ MPSAMBIM YIJOM K TYJIOBHIIY: CPEIHSS ATOJAUYHAS
MBIIIIA U MBIIIIA-HaNpAratesb mupokon (acuuu. ['nsas Ha HaTypiivka cOOKy
MIPU TAKOM TIOJIOKEHUU HOTH, HaJ OOJIBIITUM BEPTEIOM MOXKHO YBUAETH JIBA PE3KO
OUEpPUYEHHBIX BO3BBIIICHUSA: TEPEIHEE BO3BBIIICHHE — MBbIIIIA-HANPATATEIb
IUPOKOH (haciuu, 3aJHee — CPEIIHsIS ATOIMYHAS MBIIIIIA.

Ha 3anneld moBepXHOCTHM Ta300€IPEHHOT0 CYCTaBa BBICTYyHAaeT OOJbILas
ATOAUYHAsT MBIIIIA, Y HUKHEr0 Kpas KOTOpPoM oOpasyercss AroauyHas CKJajka.
Mernkue MbIIIBl B 00JacCTH Ta300€APEHHOTO CyCTaBa, JeKallue MoJ OOJbIION
ATOJJUYHOW U CPEOHEU STOJAMYHOM MBIIILIAMU, JEMOHCTPUPOBATH OYEHb TPYIHO.
Wx cnenyer noka3plBaTh HA aHATOMUYECKOM Mpenapare Wik Ha CKEJETe.

Hwxe O0nbION STOMWYHOW MBIIIIBI TMPOCIUPYIOTCS ABYTaBas MBbIIIIIA
Oenpa, MOMYCyXOXWJIbHAS U MOJTYyMEepPEroHYaTasi MbIbl. ECiu rojgeHs COrHyTh B
KOJICHHOM CYCTaB€ U Pa3rudaTh €€ C COMPOTHBICHUEM, TO C JIATEPATLHON CTOPOHBI
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Oenpa BbIIEsETCS ABYIJIaBas MbIIa Oeapa, WAyIas K ToJOBKE Majo0epioBoil
KOCTH, @ C MEIHAIIbHOW — TMOJYCYXOXKWJIbHAA W MOJIYIIEPEIIOHYATas MBIIIIIBIL.
CyXO0XUJIUsi 3TUX MBI MOKHO MPOIIYNaTh W MPU COTHYTOM 0Oe3 HampsLKeHHs
HOTE.

Bce Tpu TrojIOBKM TpEXTJIaBOW MBIIIIBI TOJIEHU OTYETIMBO BBIIEISIOTCS B
MOJIOKEHUHM CTOA HAa HOCKAX, MPUYEM B BEPXHEM OTJIEJIE 3aJHEU IMOBEPXHOCTHU
TOJICHM KOHTYPUPYIOTCS MEAHalbHasi M JiIaTepajibHas TOJIOBKH HKPOHOXHOMN
MBIIILBI, OrPAaHUYMBAIOIINE CHHU3Y IMOJKOJIEHHYIO SIMKY, a HIXKE HX —
kamOanoBuaHas Meima. CyxXOoXuine 3THUX MBI (MSITOYHOE, WIM aXUIUIOBO)
MO>KHO BUJIETh M IIPOLIYNATh HA BCEM NPOTSKEHUHU 10 MECTA €ro MPUKPEIUICHUS K
MIATOYHOU KOCTH.

[Ipoekuuio 3amHedt OONBIIEOEPIIOBOM MBIMIIBI, ATUHHOTO CrudaTens
NajableB W JJIMHHOTO CTHOATessi OOJIBIIOTO IMaJibla, JICXKAINX TOJ TPEXTIaBON
MBIIIIENH TOJIEHH, MOKA3aThb TPYAHO; HUX CYXOXKWUIUS HUAYT IOJ MEIUaJIbHOU
JIOJIBDKKOM K KOCTSIM ITOJOIIBEHHON MOBEPXHOCTH CTOIIBI.

[lepennss OombiieOepiioBas MBIIIA, JUIMHHBIA pa3rudarenb MNajlblEB U
JUIMHHBIM ~ pa3rubaTtens OoJibLIOrOo majnbla BHAHBL  Xopomio. Ilepenusis
00bIIe0epIIOBast MBIIIILIA JIEKUT OKOJIO MEPEAHEro Kpasi 00Jbl1e0epIioBOM KOCTH,
BHJIHA U INIPOILYIIBIBAETCSA HA BCEM MPOTSHKEHUU. JIaTepaIbHO OT HEE PaCIIONIOKEH
JUIMHHBIN pasrubarenb mnainpleB. JIuMHHBIA pa3rubaTens OOJBIIOTO Majblia
ONpEAENSIETCS MEXKIYy OSTUMU MBIIIIAMHA JIMIIb B HWXKHEM OTAENE TOJECHHU.
CyxOoXuiausi BC€X TpeX MBI OCOOCHHO XOpOIIO BHUAHBI HA ThHUIBHOMN
NOBEPXHOCTU CTOMBI NOpH  pa3rubaHuum cToHsl W nansleB. Cnepeau
TOJICHOCTOITHOT'O CyCTaBa 3TH CYXOKWJIUS JIETKO MpolnynbiBatoTcs. Kpome toro,
316Cb MOXHO BHUJAETHh JONOJHHUTEIBHOE CYXOXHWINE JUIMHHOTO pa3rudarens
najbleB (Ha3pIBa€MOE TPEThEl MaIOOEPIIOBOM MBIIIIIEH), KOTOPOE UJET OT HETO K
JaTepaibHOMY Kpalo ThUIbHOW MOBEPXHOCTU CTOJBI (K OCHOBAHUIO 5-1 IITFOCHEBOM
KOCTH).

Ha nartepasbHON NOBEPXHOCTH TOJIEHU PACIOJIOKEHBI JJIMHHAS U KOPOTKas
Maso0epLOBbIE MBIIIIBI, KOTOPbIE XOpOIIO BUIHBI MPH MOJBEME HAa HOCKU U
IpoHAIMKU CTOHBI. [I0BEpXHOCTHO HAaXOAUTCS JIMHHAS MajoOeplioBasl MBIIIIA, a
noJl Hell — KopoTKasi ManoOepuoBas. CyxXoXWiIus UX IPOXOAST MO/ JaTepaibHON
JIOJIBIKKOM, TIPUYEM CYXOKUITUE KOPOTKOM Maro0epIioBOM MBIIIIBI MOKHO BHUJIETh
Ha BCEM MPOTSIKEHUU A0 OYrpHCTOCTH S-U TUIHOCHEBOM KOCTH. CyXO0Kuine
JUIMHHOW Majio0epLOBOMl MBIl CIIEAYEeT IOKa3blBaTh, HUCIOJIb3Ysl KOCTHBIE
OpPUEHTHUPBI: KyOOBUJIHYIO KOCTh (C JTaTEPAIIbHOM CTOPOHBI) U 1-10 KIMHOBUIHYIO
KOCTh (C Meau- anbHOM CTOpOHBI). /[[nmHHAs wmanobepuoBas W mNepeaHss
OombIIeOepIIOBas MBIIIIBI 00PAa3yIOT MBIIIEUHO-CYXO0KHIIBHYIO METII0, MOJ00HO
CTPEMEHH, YACPKUBAIOIILYIO IMOMEPEUYHBIN CBOJ CTOHBI.

Ha TbulbHOM MOBEPXHOCTH CTOHBI MPH pa3THOAHUM TAJIBLEB MOXKHO
OTYETJIMBO BUJETh CYXOXKUJIHUS KOPOTKOIrO pasrudareniss HajJbLieB U KOPOTKOTO
pasrubarenst OOJbLIOTO Majblia. MpIllIeyHas 4acTh MX XOpOILIO BUAHA B BUJC
OKpYTJIOTO BO3BBIIIEHUSI Y JIaTEPAIbHOTO Kpas MpemuniocHbl. B yrmyOneHun
MEXIY COCEIHHMH IIFOCHEBBIMH KOCTSMH ITPOCLHUPYIOTCS ThUIBHBIE MEKKOCTHBIE
MBIIIILIBI.
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Ha mogomBeHHO MOBEPXHOCTH CTOHBI Y MEIMATIBLHOTO Kpasi pacrojaraeTcs
IpyIIa MBI, 00pa3yroIMX BO3BbIIEHHE 1-r0 (00JIBIIOr0) manblia (OTBOSIIAS
MBIIIITA OONBIIOTO MaJbIla, KOPOTKHI cruOaTenh OONBIIOTO Majblia, MPUBOISIIAS
MBIIIIA OOJIBIIOTO Taiblia), y JaTepajdbHOrO Kpas CTOHBI — TPYyIIa MBIIIII,
00pa3yImuX BO3BBIIICHUE 5-TO (Majoro) maibiia (OTBOJAIIAS MBIIIIA MU3HUHIA
CTOHBI, KOPOTKHIA crudaTeh MU3UHIIA CTOHBI). MEXTy BO3BBIIIICHUSIMI HaXOIUTCS
TPEeThsl TPyIMNa MBI (KOPOTKUH crubarenph NalbleB, KBaJpaTHAas MBIIIIIA
MIOJIONIBEI, YePBEOOPA3HBIE MBIIIIIBI M TIOIOTIBEHHBIC MEKKOCTHBIE MBIIIIITHI).

B cBs3u ¢ CHMIBHBIM Pa3BUTHEM IIOJOMIBEHHOTO allOHEBPO3a M >KUPOBOM
KJIETYaTKA STH MBIIIBl  YBUACTh TPyAHO. OIHAKO, HCMOIB3YySd B KadeCTBE
OPHUEHTHUPOB MecTa WX (PUKCAIUK HA KOCTSIX CTOMbBI, HEOOXOIUMO YMETh TIOKA3aTh
WX TIPOCKIIMI0O Ha YEJIOBEKE M Ha CKeJleTe, TaK KaK 3HAYCHHE ATUX MBI B
YKPEIUICHUH CBOJIOB CTOJIBI M PY OTTAJIKMBAHUH BEJTUKO.

KoHTposbHBIE BONIPOCHI

1. Kakue mpIib! crudaroT v pasrudatot 6e1po B TazobenpeHHoM cycrase? [ e
OHM HAYMHAIOTCS ¥ MPUKPEIUAIOTCA? BOKpYyT Kakoil 0cH MPOUCXOIST 3TH
NIBIDKECHUA?

2. Kakue MBIl MPOU3BOAAT OTBEACHUE U IPUBEACHUE, CYITMHALIUIO U
npoHaiuio o6enpa? Bokpyr kakux oceil COBEpIIAIOTCS ATH JIBUKEHUS?

3. Kak onpenenuTs 1MonoKeHue NOPTHSKHOW MBIIIBI, CYXO0XKUIUN ABYTIIaBOU
MBIIIILIBI O€/Ipa, MOMYCYXOKUIBHON U MOJYNEepernoHYaTon MbIIIILL?

4. Kakue MbIIIIBI CTUOAIOT U pa3ru0aroT, MPOHUPYIOT U CYMHUPYIOT roJjieHb? B
KaKOM CyCTaBe€ MPOUCXOIAT 3TU ABMKCHUS U BOKPYT KaKUX OCeii?

5. Kak HaiiTu Ha ce0e YeThIpEeXIIIaByIO MBIIIILY Oe/ipa U UKPOHOXKHYIO MBIIIITY ?
Kakue (pyHKIMM OHU BBITIOJIHSAIOT?

0. Kakue MpIibr 00pa3yroT OeApeHHbBIN TPEYTOIbHUK U MOAKOJICHHYIO SIMKY?
7. Kakue mpribl pazrudaroT cromy? Kakue o0pa3oBaHus SIBISIOTCS MECTOM HX
Hayasa U IPUKPEIICHUS ?

8. Kaxue mpiminbl crudarot crony? Kakue o0pa3oBaHust SBISIOTCS MECTOM MX
Hayasa U IPUKPEIICHUS ?

9. Kakue MbIIIIbl MPOHUPYIOT U CYIUHUPYIOT CTOITY?

10. Kakyro (¢pyHKIIHIO BBITTOTHSIOT Majg00epIIOBbIC MBITIITHI?

11. Kakne MbIIIIbl yIepKUBAIOT MPOAOJIBHBIA U IMONEPEYHBIN CBOBI CTOIIBI?
12. Kakue MbIIIIbl OTBOAST U MPUBOASAT CTOITY?

Mbpimnbl  TYJOBUINA. MBIl TYJOBUIIA MO TONOrpaduyecKoOMy
MPUHLUITY JEISTCS Ha MBIIIIBI CIIUHBI, MBIIIIBI TPYIH, MBIIIIIBI )KHUBOTA.

Mviwyst  cnunwbl. u3y4daroT mociioHo. B 1 -m  c;moe  HaxomsTcd
TpaneluueByIHas MBI (B BEpXHEM OTJeNie CIHWHBbI) U IHUpOYalIas MBIIIa
CIIUHBI (B HIKHEM OTJAEJIE CHHHBI); BO 2-M CJIO€ — MBIIIIA, MOJHUMAIOIIAS
JIOTIATKy, W POMOOBUJIHBIE MBIIIIEI, KOTOpHIC, (DUKCUPYSACh HAa KOCTSIX IOsica
BEpXHEH KOHEYHOCTH, yYaCTBYIOT HE TOJBKO B JBIKEHUSAX MO3BOHOYHOIO CTOJOA,
HO ¥ B JIBIDKCHHSIX CaMOW KOHEYHOCTHU; B 3-M CJI0€ — BEpXHsA 3aqHss 3y0UaTas u
HUOKHSS 3aAHsIs 3yOdaras MBIIIIBI, KOTOpbIE TMPH 3aKPEIUIEHHBIX pedpax
Y4acTBYIOT B JBIDKEHHUSX TIO3BOHOYHOTO CTOJI0A, a TPHU €ro 3aKperieHuu
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OKa3bIBAIOT JCHCTBHE HA pedpa, B 4-M Clloe — peMEeHHasi MbIIIA, yYacTBYIOIIAas B
JBHYKEHUSAX TOJIOBBI M LIEU; B 5-M — MBIIIIA, BBIIPAMIIAIONIAS TI03BOHOYHMUK; B 6-
M — IONEPEYHO-OCTUCTAsl MbIIIA (MEXAY COOTBETCTBYIOIIMMM OTPOCTKAMHU
MO3BOHKOB); B 7-M — KOPOTKHE MBIIIIIBI CIIUHBI (MEKOCTUCTBIE, MEXKITONIEPEUHBIE
Y MBILIBI-IOAHUMATENN pedep). Kpome 3THX MBI claeyeT U3yduTh Ii1yOoKue
MBILIIBI 3aTBUIOYHON 001aCTH, IPUHUMAIOLIUE YUACTHE B JBUKCHUSX TOJIOBBI.

Mbubiuysr epyou. Heobxoaumo pa3o0paTh pacnojioKEHUE MecTa Hayaila U
IPUKPETTICHHs OOJIBIION TPYIHOM, MaloOi TPyIHOM M MepeaHel 3y0uaToil MBIIIIL,
YUaCTBYIOIIMX B JIBIXKEHUSX BEPXHEH KOHEUHOCTH, & 3aT€M COOCTBEHHBIX MBIIII]
rpyau (MexpeOepHbIX, NOAPEOEpPHBIX, MONEPEYHON MBIIILIBI TPYAH), a TaKKe
nuadparMel : €€ CyXOXXWJIBHON M MBIIIEYHOW YacTel, OTBEPCTHH (a0pTalbHOTO,
MUIIEBOJHOTO M OTBEPCTUSl HIDKHEH MMOJION BEHBI), PYHKIMH AuadparMbl U ee
nosioxkeHue (y JeTeid W B3pOCHbIX, TP U3MEHEHHH MOJIOKEeHHs Tena). [lpu s3tom
cieyer oOpaTUTh BHUMAHUE Ha TO, UTO MPU COKpaLeHUH auadparma orycKaercs,
BBI3bIBAsl YBEIMYECHHE TPYJHON MOJOCTH B BEPTUKAIBHOM HAIPABIICHUH,
OPOUCXOAUT BAOX, T. €. B JAHHOM ciydae Auadparma SBISETCS aHTarOHHUCTOM
MBI KUBOTa OJHAKO OHM MOTYT OBITh M CHHEpPrUcTamMu (Hampumep, Mpu
HATyKUBaHUM).

Mbuiuysr orcueoma. HeoOXoauMO paccMOTpeTh MecTa UX (UKCAuu Ha
KOCTHBIX 00pa3zoBaHusX (pedpax, Ta30BOM KOCTH) U MOCIOMHOCTh PACHOJIOKEHUSI.
JUTSl TOHUMaHUs (PYHKIMKA MBI CJIEyeT BHUMATENBHO Pa300paTh HANPABIECHUE B
HUX MBIIIEYHbIX NyYKOB. B NpsMO MbIlIIE >KUBOTA MBIIICYHbIE ITyYKH
pacnoJioKeHbl BEPTUKAIBbHO. ECIM KOHIIBI UX HE 3aKperuieHsl (FpyNIUpOBKa MpU
caJlbTO), TO MECTa Hayaja U MPUKPEIUIEHUs OyIyT cOJMKaTbCs, MPU ONOpE Ha
Ta30BYI0 KOCTb MbIIIIA OyJeT MOJHHUMATh TYJIOBHILE W3 IMOJOKEHHUS JIekKa /10
BEPTUKAJILHOTO TOJIOKEHUS, IpU omope Ha pedpax — mnoaHumarh Ta3. Kocoe
HaIlpaBJICHUE MBILICYHBIX IYYKOB B HAPY)KHOW M BHYTPEHHEH KOCBIX MBIIILAX
KUBOTA MO3BOJISIET UM yYacTBOBAaTh HE TOJIBKO B CTMOAHMM MO3BOHOYHOIO CTOJ0a
(pu ABYCTOPOHHEM HaNpsKEHUH), HO TaKXKE B HAKJIOHAX U CKPYUYHMBAHUHU €TO MPHU
OJIHOCTOPOHHEM HamnpsbkeHuu. [lorepeyHoe HanpaBiieHHE IyYKOB B MONEPEYHOM
MBIIIIE >KMBOTAa OOYCIIOBIMBAET IpPU HANpSHKEHUM €€ yMEHbIIeHHe oObema
OpIOLIHOM MOJIOCTH U TOBBIIIIEHHE BHYTPUOPIOIIHOTO 1aBJICHUSI.

Dyukyuonanvrovle epynnvl Moiuiy. Ocoboe BHUMaHUE ClelyeT 0OpaTuTh Ha
MBI, oOpasytouue OpromHoi mpecc. K HUM OTHOCATCS MBIIIIBI, KOTOPHIE
OrpaHUYMBAIOT OPIOUIHYIO MOJIOCTh M MPU COKPAIIEHWH YMEHBIIAIOT €€ 00beM U
YBEIMYMBAIOT BHYTpHOpIomHOe naBiieHue. CokKpanieHue MbIIL OpIOIIHOTO
npecca CrocoOCTBYET OMOPOKHEHHIO BHYTPEHHHMX IOJIBIX OpPraHoB (MOYEBOIO
Ny3bIpsi, MPSIMON KHUIIKHK), POJJOBOMY aKTy, a TaAKKe UMEET OOJIbIIIOE 3HAYECHUE NTPU
MOJHSATUU TshKecTel (cTaOuu3alus cKejaeTa TyJIOBHIIa U Ta3a). BepxHel cTeHKoOM
OpIOLIHOW TMOJIOCTH sIBisieTcs uadparMa; 3aJHed — KBaJpaTHas MBIIIIA
NOSICHULIBI; JTATEPAIBHOM — Hapy»XHas Kocas, BHYTPEHHsS Kocas W NONepeyHas
MBIIIIBI KUBOTA; MEpEAHEd — mpsMas MBIIINA KUBOTA, AllOHEBPO3bl KOCBIX
MBILII] U TIONEPEYHON MBIIIIIBI )KUBOTA; HIDKHEH — Juadparma tasza, ooparieHHas
CBOMM KYTIOJIOM BHHM3 U 3aKpbIBaloIllas OTBEPCTHE MAJIOro Ta3a. Auadparma Tasza
UMEET OYeHb OO0JIbIIIOE 3HAUYECHUE B MOJIEPKAHUN BHYTPEHHUX OPraHOB (MOUYEBOTO
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My3bIpsi, IPSIMON KHUIIKH U MOJIOBBIX OPTaHOB), OCOOEHHO Y JKeHUIUH. B OpromHoi
CTEHKE €CTh MECTa HAaUMEHBILIEr0 CONPOTUBIIECHUS, IIE MOTYT OOpa30BBIBATHCS
I'PBUKU: Oelast TMHUS KUBOTA, IyTIOYHOE KOJIBLIO, 1aXOBbIM U O€IPEHHBII KaHAJIbI.

OcoOblif MHTEpEC MPEICTABISET MU3YyUYEHUE IBIXATEJIbHBIX MBI, TaK Kak
LEJICHAllpaBlIeHHAass MX TPEHUPOBKA OO0ECIEeYMBaeT B OINpPEAEICHHOW Mepe
perynupoBaHue JbIXaHUs. MBI, yYaCTBYIOIIME B JbIXaTENbHBIX JBMKECHUSX,
clleqyeT KiIacCu(UUUPOBATh Ha MBIIIIBI, MPOU3BOJAAIIME BIOX, W MBILIIIHI,
IIPOU3BOJSIINE BBIOX; CPEIX MBI, IPOU3BOJSAIIUX BJIOX, BBIIECINUTH OCHOBHBIE,
BCIIOMOTaTeNIbHbIE U KOCBEHHO aelcTBytonre. HeobxonnuMo o6patuTh BHUMaHUE
Ha TO. YTO M CIIOKOMHOM JbIXaHWU YYacCTBYIOT OCHOBHBIE MBIl BAOXA, MPHU
YCUJIEHHOM U (DOPCUPOBAHHOM JIBIXaHUU BKJIIOYAIOTCS] BCIIOMOTATENIbHbBIE MBIIIIIBI
(Hampumep, Mpu PUKCUPOBAHHBIX KOCTAX IMOSCA BEPXHEH KOHEYHOCTH B JBIXaHHUH
YYacTBYIOT TpyAHBbIE M TepenHss 3yOuaTash MBI, OpU (HUKCHPOBAHHOM
IO3BOHOYHOM CTOJIO€ 3aJHME 3yOyaTble MBIIIIBI W MBI, [TOJHUMAIOIINE

pebpa).
MBIIIEI, YY9acTBYIOIIME B pa3rHOaHUM ITO3BOHOYHOrO CTOJIOA, JIeXKaT B
00JIaCTH CIIMHBI; MBIIIIBI, YYaCTBYIOIIME B €ro CruOaHuM, — Ha MepeaHei

MOBEPXHOCTH III€U W TYJIOBUIIA, MIPUYEM MBIIIIBI €M CTUOAIOT IIEHHBIA OTIIEN
MO3BOHOYHOI'O CTOJI0A, @ MBIMIIBEl KUBOTA BMECTE C IOJB3JOIIHO-TIOSICHUYHON
MBIIIIIEN — IMOSICHUYHBIN OTHEII.

HakJ10HBI TO3BOHOYHOTO €TOJI0a B CTOPOHY (BIPaBO U BIJIEBO) MPOUCXOIST
Py OJHOBPEMEHHOM COKpPAIIEHUH MBIIII-CTu0aTeied W MbIII-pa3rudarenen
MO3BOHOYHOI'O CTOJI0A HAa OJHOMMEHHOW CTOpoHe Tena. CKpyduMBaHHWE WIU
BpalleHUE MO3BOHOYHOIO CT0JI0A OCYLIECTBISAETCA MBIIIIAMU, UMEIOIIUMH KOCOE
HaITpaBJIEHUE BOJIOKOH JIO OTHOUIEHUIO K BEPTUKAIBHOW OCH BPAILICHHUS.

llpoexyua mviuwy Ha nosepxHocmv mena uenoseka. BepxHss 3aaHssA
3yOuaTasi MbIIILA JIKUT TOA POMOOBUIHOW MBIIILIEH M MPOEHUPYETCS OT
OCTUCTBIX OTPOCTKOB JIBYX HUKHHUX IIEWHBIX U JBYX BEPXHUX I'PYJIHBIX TO3BOHKOB
KOCO BHU3 U JIATEPAILHO KO 2—5-My pebpam.

Hwxusas 3amgHsiss 3yOdaras MBIIIA pacmoyiokeHa TOoJ IIUpoYaiIiei
MbIne cnuHbl. OHa Ipoenupyercs B KOCOM HAIPABIEHWM CHU3Y BBEPX M
JaTepaIbHO OT OCTUCTBIX OTPOCTKOB JIBYX HUKHUX TPYAHBIX MO3BOHKOB M JIBYX
BEPXHHUX MOSICHUYHBIX TIO3BOHKOB K 9—12-My pebpam.

B BepxHeMm otaene 3aaHell MOBEPXHOCTU TYJIOBMILA IO TPANELEBUAHOU U
OTYACTU POMOOBHIHOM MBIIILAMHU PACIOJNIOKEHA IJIACThIpHAs (WJIM peMEeHHas)
MBIIIILIA, KOTOpas UAET BBEPX U JIATEPAIbHO OT OCTUCTBIX OTPOCTKOB MATHU HUKHUX
IMIEHHBIX M IIECTH BEPXHUX TPYAHBIX TMO3BOHKOB K 3aTBUIOYHOM KOCTH U
COCLIEBUIHOMY OTPOCTKY. BEpXHIOI0O 4YacTh 3TOM MBIIIILI MOXHO IMOKa3aTh B
MPOMEXKYTKE MEXKIYy KpaeM TpYyJIUHO-KIIOYNYHO-COCIEBUIHON MBIIIIB U
TPANEHUEBUIHON MBIIIIIEH.

W3 MBIIII] CIIMHBI XOPOLIO KOHTYPUPYETCS U J1a)K€ BUIHA HETIOCPEICTBEHHO
M0JT KOKEW MBIIIIA-BBINMPSIMUATEIb TTIO3BOHOYHHKA. B Gosbiieil Mepe oHa 3aMeTHa B
CpEIHEM U HIDKHEM OTJeNax 3aJHel MOBEPXHOCTH TYJIOBHUIIA MO 00€ CTOPOHBI OT
3aJlHEd CpPEeAVMHHOW JIMHWM Tena (CmpaBa M CIEBa OT OCTHCTBIX OTPOCTKOB
no3BoHKOB). [Ipu xoap0e Ha MecTe MOXKHO BHUIIETh, KaK MOOYEPEAHO M3MEHSETCS
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HaIps>KEHUE TPaBOM U JIEBOW MBIIIIL, YBEJIUUUBASICh IPU OTPHIBE HOTU OT OMOPHI U
YMEHBIIASICh MTPU MIOCTAHOBKE €€ Ha OIopy.

KoHTypbl ryOOKHX MBI CIHMHBI M Ja)Ke WX MPOEKIHUI0 IMOKa3aTh Ha
YeJIOBEKE OYEHb TPYAHO, MOITOMY HAJ0 OrPAHUYUTHCS PACCMOTPEHUEM HX
MPOEKIUU Ha CKEJIETE.

W3 npixaTeabHBIX MBI HA0 YMETh MOKa3aTh MPOEKIUIO BHICOTHI CTOSIHUS
nuadparmbel: clipaBa — Ha YpPOBHE 4-ro MeKpeOepHOTro NpOMexXyTKa (MpaBbli
KYTIOJT), CJIEBa — Ha YPOBHE 5-TO MeXpeOepHOro mpoMexyTKa (JeBbIi Kymoi). B
3aBUCHMOCTU OT BO3pacTa, Ioja, (popMbl Ipyld- HOH KJIETKHU, IOJIOKEHHS Telna,
JBIXaTeIBLHOU (pa3bl MOJ0KEeHUE quadparMbl MOKET MEHSITHCA.

[Ipoekiusi momepedyHOW MBIIIILI TPYAX OMNpEAeNsieTcss MO TPyIuHE U
XpsiiaM pebep B HaANpaBICHWH OT Kpas TPYAWHBI K BBIMIEISKAIEMY peopy.
[Tpoekiuto nmoapeOEepHBIX MBI MOKA3BIBAIOT HA 33 JHEW MOBEPXHOCTHU TYJIOBUIIIA.

CnpaBa u cieBa OT NEpeAHEH CPeAMHHOW JUHUM Tejla B 00JaCTU JKUBOTA
JeXaT B BUJE JIBYX IMIUPOKUX TsHKEH MpsMbIe MBIIIIIBI )KUBOTA (IIpaBas U JieBas).

KoHTposbHBIE BONIPOCHI

1. Kakyto (hyHKIIHIO BBITOJHSIOT MBI TYJIOBUINA?

2. Kakue MbIIIIbI CTUOAIOT MEWHBIN U TOSICHUYUBIA OT/IEJbl TO3BOHOYHOTO
crosnba’?

3. Kakue MpIip! pa3rudaroT N03BOHOYHBIN cTOI0?

4. Kakue MBIl TPOU3BOISAT HAKJIOHBI TO3BOHOYHOI'O CTOJI0a B CTOPOHY U €0
CKpy4YUBaHHE?

5. Kakue mpInpsl y9acTBYIOT B aKTax BJI0Xa U Bbaoxal

0. KakoBbl cTpoenue u pyHkuuu quadparmbl?

7. KakoBbl Mopdonornueckas u (GyHKIMOHATbHAS XapaKTEPUCTUKU MBIIIIIL
opromHoro npecca? Kak o6pa3yroTcst 6enast TMHUS )KUBOTA U Biarajuiile npsMon
MBIIIIBI )KUBOTA?

8. Kakue Ml OpIOIIHOTO Ipecca padoTatoT MPH NMEPEXOAE U3 MOJIO0KESHUS
Jie’Ka Ha CIHMHE B MOJIOXKEHUE CUAS?

9. Kakue mecta OprolIHON CTEHKH ¢J1a00 3aluIleHbl (MecTa 00pa3oBaHus
IPBIKH)?

MbIbI TOJIOBBI JICIATCS HA MUMHYCCKUE U YKEBATCIIbHBIC.

Mumuyeckue mbliiybl PACTIONIOKEHBI IO Kokel . [1pu cokpamiennn oHu
CMEIIAIOT KOXKY W U3MEHSIOT BRIpQXKCHHE JIUIIA, 00pa3ys CKIaIKN
MEPICHANKYJIIPHO X0y MBITIICYHBIX BOJIOKOH. MUMHUYECKHE MBIIIIIIHI
TPYIIUPYIOTCS TPEUMYIIIECTBEHHO BOKPYT €CTECTBEHHBIX OTBEPCTHH, pacITUPSIsL
WJIU CY)KHMBas UX (CM. CXEMY).
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I'onosel — Hapuepennas
Mumunyeckue MbiHILbI
Juua

l l

Cnagumuuas 06- Obnacte pra O6aacts Hoca O6Gaactb  YIIHOWH

JacTh pPAKOBHHbBI
Kpyrosast M. rma-  Kpyrosas m. pra; HocoBas m.; Ilepenussn, sepx-
3a; HIevHas M.; M., ONYyCKalwlas HAL W 3agHAS
M., CMOpMBaio- Goibliasi M MaJjas CKyA0-  TeperoposKy YIIHEIE M.M.
masn 6poBb Bhie M,M.. MBIUMEBL, [IOAHH-  HOcA

MapliHe BepXHIOW ryby u
yroa pra; Mbimupl, ONyC-
KalolHe HHXHIOK Iyby #
yrox pra

Hamuepennast mbliia pacrosokeHa B JTOOHOW, TEMEHHOW M 3aTbUIOYHOM
obnacTsx. JIoOHOE OPIOIIKO HATYEPEITHON MBIIIIIBI MPOEIUPYETCs] OT HATOPOBHBIX
JyT, 3aTHIJIOYHOE OPIONIKO — Ha Yellye 3aThbUIOUHOM KocTh. COeNUHSISCh, ITH JIBA
Opro1ka o0pa3yroT CyXO0KWIbHBIN [TIIEM.

B obnactu ciHKM HOCa B BEPTUKAIHHOM HaIpaBiICHUHM OT JOOHON KOCTH K
HOCOBBIM KOCTSIM BHJIHA MBIIIIA TOPJAELOB, a B KOCOM HAaIIPaBICHUU OT
HaJIOPOBHOM IYTH K CIIMHKE HOCA MBIIIIA, CMOPIIUBAIOIIAsi OPOBb.

B o6Omactu rnazHMilbl MO €€ Kparw OMNpENesseTcss MPOEKIUs KPYyroBou
MBIIIIIBI TJ1a3a, B 00JIACTH POTOBOM IIEIN — MPOCKLUS KPYroBOil MbIIIIEI pTa. OT
VIJIOB pTa MO HANPaBJICHUIO K CKYJOBON KOCTHU MPOCHUPYIOTCS OOJbIIas U Majas
CKYJIOBBIE MBIIIIIbI, MBIIIIA CME€Xa W MBIIIIA, TOAHUMarOMas yroa pra. Ot yria
pTa K HWXHEW YEIIOCTH MAET MBIIINA, OMYyCKAIoIas yroJ pra, MeIualbHee
KOTOPOH O/ HIKHEW TyOOl HaXOJUTCS MBIIIIA, OMyCKAaOIas HIKHIO Ty0y, U
1o100POI0YHAS MBIIIIIIA.

Han BepxHeit ry0oit mpoenupyeTcst MbIIIa, MOJHUMAIOIIasi BEPXHIOKO TY0Y.

Mexnay yriioM pra W KE€BaTEJIbHOM MBIIILENA B TOJIIE LIEKU PACIIOIOKEHA
LI€YHAasI MBIIILIA.

Bokpyr ylmHON pakOBUHBI NMPOCLUPYIOTCS: IEPEIHsISA, BEPXHSASA U 3aIHSA
YIIHBIE MBIIIIIBI.

Kesamenvnvie mbluybl TPUKPEIUISIIOTCS K  HUKHEM  YENIOCTH U
OCYILECTBIISIIOT €€ JNBWKEHUS B BHUCOYHO-HM)KHEUEIIOCTHOM cycTaBe. HuxHIO0
YEJIOCTh IMOJHUMAIOT: BUCOYHAS MBI, KOTOpas JIEKUT B BUCOYHOM SIMKE U
XOPOILIO TPOIIYMBIBACTCS MPHU KEBAHWM; YKE€BATEJbHAs MBIIIA, PACTOJIOKEHHAS
MEXIY CKYJOBOW AYyrovl M YrjOM HHXKHEH YEIIOCTH, YETKO BBIACISIONIASACS MO
KOXKEH MPU CMBIKAHUU C YCUJIMEM YENIOCTEH; MeIraabHasl KPbUIOBUIHAS MBIIIIIIA,
KOTOpasi HAXOAUTCSA Ha BHYTPEHHEN MOBEPXHOCTU BETBU HUYKHEU YEIOCTH.

OnyckaHue HMXKHEN YETIOCTH MPOUCXOUT B CUJTY TSYKECTH CaMOM YeNTIOCTH
npu pacciaabiieHny TOHUMAIOIINX €€ MBI, KpoMe Toro, B OMyCKaHUU HUXKHEN
YEJIOCTH AKTUBHO YYAaCTBYIOT: JBYOPIOIIHAS MBIIIIIA, YEITIOCTHO-TIOAbI3bITHAS
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MBIIIIIA U TOAOOPOJOYHO-TIONBA3BIYHAS MBIIIA (€CTU TOIbA3bIYHAS KOCTh
(buKCHUpOBaHAa MBIIIIAMHU, PACMHOJOKEHHBIMU HUXKE €€: TPYJIHUHO-IIUTOBUIHOM,
HIUTO-TIOABS3bIYHOM, TIONATOYHO-TIOIBSA3BIYHOMN ).

Dyuxkyuonanvhovle cpynnol Mouludy. JIBUKEHHE HUXKHEW YEIIOCTH BIIEPEL
COBEpIIACTCA IIPU JBYCTOPOHHEM COKPAIIEHUM JIATEPAIbHOM KPBUIOBUIHOM
MBIIIIBI, KOTOPAS! JIEXKUT MEKIY KPBUIOBUAHBIM OTPOCTKOM KIIMHOBHIHOW KOCTHU U
HIEHKOW HUKHEW YEIIOCTH U MMEET TOPU30HTAJIbHOE HANpPaBICHUE MBIIIEYHBIX
BOJIOKOH. JIBMOKEHUSI B CTOPOHY IIPOMCXOMAAT IPU OJHOCTOPOHHEM COKpPAICHUU
BHCOYHOM U JaTEPAIBHON KPBUIOBUIHOW MBI ITIPOTUBOIIOJIOKHON CTOPOHBI.

Mbpimbl mer. MBIl Ied ACNSITCS Ha MOBEPXHOCTHBIE U riyookue. K
MMOBEPXHOCTHBIM MBIIIIAM IIEH OTHOCITCA IMOJKOXKHASA U TPYAUHO-KIFOUUYHO-
COCIICBUAHAS MBIIIIbI, MBIMIB], (GUKCHPYIONUECS K TMOMbSI3bIYHON KOCTH:
OIYyCKAIOIUE TOIBSI3BIYHYI0 KOCTb, MOJHUMAIOIIUE €€ MpH (PUKCUPOBAHHOM
HUKHEH 4YeNIOCTH, W JIBUTAIONINE HIKHIOK YeNIOCTh BHU3 MPU (UKCHUPOBAHHOMN
NOABA3BIYHON KOCTHU. K MTyOOKHMM MBIIIIAM II€U OTHOCSITCS JIECTHUYHbBIE MBIIIIIIHI,
JUIMHHAS MBIIIILA TOJIOBBI U LIEH.

DyuxyuonanvHole cpynnol Moiudy. CrudaHue TOJIOBBI MPOUCXOAUT HE TOJIBKO
IpU  COKpAIIEHUHU MBIIII-cTUOaTesaeil, HO U TMpU pacciaOiICHUU MBIIIIII-
pasrubateneil. ['o10Ba MOXKET OMyCKaThCsl BIEPE]T MO IEUCTBUEM CHUJIBI TSKECTH,
TaK Kak LIEHTP TSKECTH TOJIOBbI HAXOJUTCS BIEPEAM IONEPEUYHON OCH ATJIAHTO-
3aTBUIOYHOTO CycTaBa. B crubaHuu rojioBbl NPUHUMAET y4acTUE MpsSMasi MbIIIIA
rojioBel. B pa3ru0aHuu TOJOBBI YYacTBYIOT TI'PYJIHMHO-KIFOUAYHO-COCLEBHIHAS
MBIIIA U KOPOTKHE MBIIIIBI, PACIOJIOKEHHBIE MEXKIY 3aTBUIOYHOM KOCTBIO WU
JBYMsI BEpXHHUMH HIEHHBIMU TO3BOHKaMH (OOJiblllass UM MaJiasi MpsSMbIC 3aJHUE
MBIIIIBI TOJOBBI, BEPXHSISI U HUMKHSSI KOCHIE MBIIIIIIBI TOJIOBHI).

HaxnoHbsl TONOBBI B CTOPOHY OCYIIECTBISIIOTCS IPH OJHOBPEMEHHOM
COKpAIIIEHUH MBIIIII-CTH0aTeNell U MBIIII-pa3rudareneil roJI0Bbl TOM CTOPOHBI, B
KOTOPYIO COBEpIIACTCS JBMIKEHHE, a BPALICHHUE TOJOBBI — IIPU COKPALICHUU
MBIIIIL, UMEIOIIMX KOCOE HAIPABJIEHUE BOJIOKOH 10 OTHOILIECHUIO K BEPTHUKAJIBHOU
OCH.

IIpoexyusa moiuy Ha nosepxHocms meaa denosexa. I101KoKHas MbIIILA IEU
XOpOIIo 0003HaYaeTCs B BUJIEC IMUPOKOU TIIACTUHKH, UAYIIEH OT HIDKHEH Y4eTtoCcTu
K KJTIOYHIIE, NIPU OCKAJTMBAHUH 3YOOB. |'pyIHHO-KIIOUMYHO-COCIIEBHUIHAS MBIIIIIA
BUJIHA Ha MEepeaIHEOOKOBOM TMOBEPXHOCTH 1€ TMpU TOBOPOTE TOJIOBBI B
IPOTHUBOIOJOXKHYIO CTOPOHY M HEOOJBIIOM HAKJIOHE TOJOBBI B OJHOMMEHHYIO
ctopoHy. OOnacTh II€W, HAXOIAIIAACS MEXAY IpPaBOd U JIEBOM TPYIUHO-
KJIFOYNYHO-COCIICBU/IHBIMU ~ MBIIIIAMA W HIKHEH YENIOCThIO, HA3bIBACTCA
MEpEeIHUM  TPEYTrOJbHMKOM Ied. B HEM  OpoeupyroTCs  MBIIIIIBI,
MPUKPEIUIAIOMNAECS K TOABS3BIYHONM KOCTH: B HHXHEM OTHAEJIE — MBI,
OITYCKAIOIIUE NOABA3BIYHYIO KOCTh, & B BEPXHEM — IMOJJHUMAIOLLNE €€.

Mexnay 3agHUM KpaeM TIPYAWHO-KIOUYMYHO-COCUEBUIHOM  MBIIIIIBI,
NEepeHUM KpaeM TpamlelueBHIHONW MBIl W KIOUYWIEeH oOpasyeTcs
JIATEPAJIbHBIN TPEYTOJIBHUK ILIEH.

B mepenneM TpeyroipbHHUKE IIEW BBIICISIIOTCS HECKOJBKO TPEYTrOJIbHUKOB,
U3  KOTOPBIX BAXXHO OTMETHTh MOAYENIIOCTHOM  TPEYroidbHUK  (SIMKY),
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pPacHoJIOKEHHBIA MEXKJAYy HHIKHEH YENIOCThIO M JBYOPIOIIHOW  MBILIIEH,
3ar0JIHCHHBIM OJIHOMMEHHOM KeJIe30M, a TaK)Ke COHHBIM TPEYTOJbHUK (SIMKY),
0oOpa30BaHHBIN 3aJHUM OPIOIIKOM JBYOPIOIIHON MBIIIIBI, MEPETHUM Kpaem
IPYAUHO-KIIFOUMYHO-COCUEBUIHON MBIIIIBI U JJONATOYHO-TIOAbA3bIYHON MBILIIEH.
B sTOM TpeyroiapHUKe MOKHO MPOIIYTIATh MyJIbCAIUI0 00IIe COHHOM apTepHH.

Huxe moabs3pliHON KOCTH PACIOIOKEHBI: TPYyAMHO-IIUTOBUAHAS, IIUTO-
NOABA3bIYHASA TPYAUHO-TIOBA3BIYHAS U JIONATOUYHO-TIOABSA3BIYHAS MBIIIIBI, TOKA3
KOTOPBIX HE BBI3BIBAET 3aTPYIHECHUM.

I'pynuHo-iOABSI3bIYHAS MBIIIIA HAXOAUTCS OJIMDKE K CPEAUHHON JIMHUU
HIE€H, a TPYAUHO-UIUTOBUAHAA — II03aJAM 3TOM MBIIIIBI U JUIIb B HAYaJIbHOM
OTJI€JIE HECKOJIBKO BBICTYIIAET U3-TIOJ €€ MeauanbHOro kpas. ll{urto-noabsa3pranas
MBIIIIIA PACIOJIOKEHA JIATEPATBHO OT IPyIHHO-NIOABA3BIYHON. CaMoe J1aTepaibHOe
MTOJIOKEHHUE 3aHUMAET JIOMMATOYHO-TIOIbSI3bIYHAS MBIIIIIA.

Bpilie TOABSI3BIYHON KOCTH PACIOJIOKEHBl TAKXKE YETHIPE MBIIIIIBL:
JBYOPIOIIIHASI, IIMJIO-TIObSI 3bIYHAS, YETIOCTHO-TOIBSA3BIYHAS U TOJI00POAOYHO-
noabs3biuHasg. [lepeqnee Opromko  ABYOPIOIMIHOM MBIl IPOCIIUPYETCS
[apaJJICIIbHO CPEAUHHOW JIMHUY LIEU OT HUYKHEN YEIIFOCTH JI0 MOABA3BIYHOM KOJIH,
[Ipu HecKoOJBbKO 3allPOKMHYTOW Ha3aj rojioBe oba nepeaHux Oproiika (mpaBoil u
JIEBOM JABYOPIOMIHBIX MBIIII]) XOPOIIO 3aMETHBI B BUJE ABYX MPOJOIBHO MIYIIMX
BaJIMKOB. 3ajiHee OPIOIIKO JBYOPIOITHOM MBIIIIBI MPOCIUPYETCS B HANPABICHUU
OT COCLIEBHUJHOTO OTPOCTKA BHCOYHOM KOCTH IO MOABA3BIYHOM KOcTh. [louTm B
TOM K€ HaNpaBJICHUHM, HECKOJbKO BIIEpEAU 3aJHEro OpIoliKa, HJET
HIMJIONIOABSA3bIYHAS MBIIITA. B BHIE MIUPOKOro IIIACTa MEXKIY HHXKHEW YETIOCTHIO
U TOABSI3BIYHON KOCTBIO MPOCHUPYETCS UYEIMIOCTHO-TIOABSA3BIYHAS MBIIIA. XOJ
noA0OPOAOYHO-TIOABSI3BIYHON MBIIIIIBl AHAJIOTUYEH XOAY IEPEIHEro OproIika
JBYOPIOIIHON MBIIIILIBI.

JlecTHUYHBIE MBILIIBI — NEPENHSS, CPEAHAS U 3aIHSIST — MPOCLUPYIOTCS B
JATEPAIbBHOM TPEYTrOJIbHUKE LICH HaJ KIIOYHUIIEH IOCIeI0BaTenbHO. B 3TOM ke
TPEYrOJIbHUKE BBIIIE KM HECKOJBKO K3aId OT HUX IPOCUUPYIOTCS MBIIILA-
ITOJHUMATEIIb JIONIATKA U PEMEHHAs MBIIIIIA.

UtoOBl UMETH MPEICTABIICHNE O BHYTPEHHEW TPYMIe MIYOOKUX MBIIIIL IIeH:
JUIMHHOM MBIIIIIBI TOJIOBBI M JUIMHHOM MBIIIIIE [IEH, — JTOCTATOYHO OTPAHUYUTHCS
JICMOHCTpAIMEN UX Ha CKEJIETE.

KouTpoJsbHBIe BONPOCHI
1. Kakye MpIIIsl npou3BOAAT ABMXKEHUS HUKHEN yentocTh? Kak onpenennTs Ha
ceOe BUCOYHYIO U KEBATEIbHYIO MBIIIIIbI?
2. Kakue MBI TOAHUMAIOT U OMYCKAOT MOIbI3bIYHYIO KOCTh?
3. I'ne pacnonioxkeHsl (MokaszaTh Ha ce0e) JTJoOHast MBIIIIA. KpyroBas MBI I1a3a
Y KpyroBas MbllIa pra’?
4. Kakue MBIl OCYIIECTBIISIOT ABUKEHUS TOJIOBbI?
3aganuda:
1. O3HaKOMUTCS CO CTPOEHUEM OMNOPHO-ABUraTenapHoro anmnapara (OJA)
2. Haiitu B TeKCTE OTBETHI HA KOHTPOJBHBIE BOIPOCHI U BBIJCIUTH UX
[IBETHBIMU (hJTIOMACTEPaAMH.
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PA3JEJ 2. AHATOMHUSI OPI'AHOB CUCTEM OBECIIEYEHUS
JABUT'ATEJIBHOU JEATEJIBHOCTHU YEJIOBEKA

BHYTPEHHUE OPI"'AHbI

CucreMpl BHYTPEHHUX OpPraHOB — MHILIEBAapUTEIbHAs, JbIXaTeJbHad,
MOUYEBBIICTIUTENbHASA U PENPOAYKTHBHAS (I10JIOBAsl) — PACHOJIOKEHBI B MOJIOCTSIX
HAIIeTo Teja, CBs3aHbl C BHEIIHEH cpefod U 00ecrnedyuBarOT IOCTYIUICHUE
pa3IMYHBIX BEIIECTB B OpPraHU3M M BBIACJIEHHE MPOAYKTOB MeETab0oIM3Ma.
BHyTpenHnue opranel Jgenstcs Ha TpyOdarble (coaepikaliue TMOJOCTh) U
NapeHXUMATO3HbIE (HE UMEIOIINE MOJIOCTH, COCTOSIIME U3 CTPOMBI OpraHa — €ro
MSTKOT'O CKEJIETAa U TAPEHXUMbl — OCHOBHOW TKaHM).

VY Bcex TpyOuaThIX OpraHOB CTEHKAa MMEET YHHBEpCAIbHOE CTPOCHHUE U
COCTOUT U3 TPeX 000JI0YEK: BHYTPEHHEW, CPETHEN U Hapy)KHOM.

BHyTpeHHsq 0005104Ka — CIM3UCTYIO, COCTOUT U3 COEIUHUTENBHON TKaHHU,
KOTOpasi OKpPbITa CO CTOPOHBI TMOJIOCTU OpraHa 3MUTEINEM, COJEPKUT OOJbIIOE
KOM4YecTBO >kene3. Cimsucrasg 000J0YKa MOKPHITA B IOJIOCTH PTa, TJIOTKE U
IUIIEBO/IE MHOTOCJIIOMHBIM INIOCKUM HEOPOTOBEBAIOIINM SIUTEIHNEM, a B HKEIIyIKE
U KUIIEYHUKE — OJHOCJIOMHBIM LWIMHAPHWYECKHM osnurenueMm. Cpenu
AMUTENUANBHBIX KIETOK HMMEIOTCS OOKaJOBHJIIHBIE KIIETKH, BbIpaOaThIBAIOIINE
CIIM3UCTBIN cekpeT. MplllleyHasi TUIaCTUHKA CIU3UCTOM 00O0JIOYKU 00YCIOBIMBAET
oOpa3zoBaHue ckiag4atocTu. [lo cTpoeHHIo kene3bl CIM3UCTON MOAPa3AETIAIOTC
Ha IPOCThIE, PA3BETBICHHBIC, CI0XKHBIE, TPyOUaThIe, aJIbBEOJISIPHBIE.

Cpennsisi 000704YKa — MBIIIEYHAsA, COCTOAIIAsA Y OOJBIIMHCTBA OPTraHOB U3
IJIaJIKOW MBIIIEYHOM TKaHU, KOTOpas MOCTPOECHA W3 KIETOK BEPETEHOOOpa3HOU
(GOpMBI C LEHTPAIbHBIM PACHOJIOKEHUEM sipa. B MbllieuyHoil 000510YKe UMeEeTCs
JIBA CJIOSl — HAPYKHBIN MTPOJOJBHBIA U BHYTPEHHHUM KPYTOBOMU.

Hapyxnass oOonouka B OJHMX OpraHax OHa Cepo3Has, B JApPYTuUx
COCIMHUTEIBPHOTKAaHHAsA. bosplias 4YacTh NUINEBAPUTEIBHOIO KaHaja IOKpHITa
CHapy " CEpO3HON 000J0YKOW (BHUCIEPANbHBIN JMCTOK OpIOMIMHBI), KOTOpas
UMEET COEAMHUTEILHOTKAHHYIO OCHOBY, MTOKPBITYIO ME30TeNueM (Pa3HOBUIHOCTh
AMUTEINAIBLHON TKaHH).

[Ipy u3yyeHUM OTHENbHBIX OpPraHOB clieAyeT OoOpaTUTh BHHMMAHHE Ha
MECTOIOJIOKEHUE Ka)XJ0ro OpraHa (B KakoW MOJIOCTU OH HAaXOIUTCS, PSIOM C
KaKUMU OpraHaMu), €ro MpOEKIHI0, CTPOEHWE M OCHOBHbIE (YHKUUU.
[IpoeunpoBaTh OpraH MOXXHO WJIM Ha MOBEPXHOCTh Tella, WM Ha 0Opa30BaHUs
ckeneta (ckeneroronus). sl mpoeKIMM BHYTPEHHHX OPraHOB Ha MOBEPXHOCTH
TeJa NOJb3YIOTCS PAJIOM OPUEHTHUPOB.

[Ipu npoekiuy OpraHoB Ha MOBEPXHOCTh IPYAHON KJIETKH MPOBOAST
BEPTUKAJIbHBIEC JIMHUU:

1) mepenHIO0 CPpEAMHHYIO, KOTOpAs ACJIUT IPYAUHY Ha JBE CAMMETPUYHbBIE
MIOJIOBUHBI;

2) rpyAMHHBIE, UAYLIUE BIOJIb KPAE€B TPYAUHBI;

3) CpeAHEKITIOYNYHBIE, TPOXOIAIINE YEPE3 CEPEANHY KITHOUML;

4) cpenHHe NOAMBILIEYHBIC, BEPTHKAIBHO CIIYCKAIOIIHUECS OT BEPXYIUKH
MOJIMBIILIEYHOMN BIAJUHBI;
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5) nonaroyHble, NPOXOIAIIME YEPE3 HIKHUN YTOJ JIONATKH;

0) 3a/IHIOI0 CPEANHHYIO, UITYIILYIO [0 OCTHUCTBIM OTPOCTKAM IMO3BOHKOB.

[Ipy npoekuu BHYTPEHHHX OPraHOB B TOPU3OHTAILHOM IJIOCKOCTH
UCIIOJIB3YIOT pedpa, MexKpeOepHbIE TPOMEKYTKHU, TO3BOHKH.

[Ipu mnpoekuuu Ha TOBEPXHOCTh TeJia OPraHOB OpPIOIMIHON TOJOCTH
nepeIHe00KOBYIO MIOBEPXHOCTh KMBOTA JICTST JBYMSI TOPU30HTAIBLHBIMU JTMHUSIMU
Ha 3 00JIaCTU: HAAUYPEBHYIO, CPEIHIOI0 00JACTh )KMBOTA U MOAYPEBHYIO. BepxHsis
TOPU3OHTAIBLHAS JIMHUS TTPOBOUTCS MEXKTy TIEPEAHIUMH KOHIIAMH JCCATBIX pedep,
a HIWKHIS TOPU3OHTAIBbHAS JIMHASA — MEXIYy BEPXHUMH MEpPEIHUMHU
MO/IB3IOTIIHBIMU OCTSAMH. Kpome Toro, mpoBOJSAT ABE BEPTHKAIBHBIC TUHUU — OT
CepeIHbBI IPABOM U JIEBOM MaXOBBIX CBSA30K (ITaX0OBasi CBSA3KA PACIIONIOKEHA MEXKITY
BEpXHEH TmepemHel MOAB3IOIIHON OCThIO W JIOOKOBBIM Oyropkom). Takum
oOpa3oM, HagupeBHass 0OJacTb MOApa3NeNseTCs] Ha TMPaByldD U JIEBYIO
noApeOepHy0 00JIaCTH M COOCTBEHHO HAIUPEBHYIO 007acTh (CpeIMHHAs 4acTh);
cpenHsst 00J1acTh KUBOTA JICTTUTCS HAa TIPABYIO U JIEBYIO OOKOBBIE 00JACTH KUBOTA
U MYyMOYHYI0 00JIaCTh; MOJYpEeBHast 00JIaCTh — Ha MPaBYIO U JIEBYIO MMaXOBBIE U
J0OKOBYIO 00J1aCTH.

IInmeBapuTe/bHasA cucTemMa

[TumeBapuTenbHasi CUCTEMA BKJIIOYAET B c€0S POTOBYIO MOJIOCTh, TJIOTKY,
MUIIEBO/, KETYJO0K, TOHKYI0 U TOJICTYIO KHUIIKY M KPYIHbIE MUIICBAPUTEIbHBIC
xenesbl (Tadn. 1, puc.l). yHKIUA 3TOM CUCTEMBI 3aKJIIOYAETCA B MEXAaHUYECKOU U
XUMUYECKON 00paboTKe mMwWIle, BCACHIBAHWM IIEPEBAPEHHBIX W BBIBEJICHUU HE
NepeBapPEHHBIX TTPOTYKTOB.
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CNHHHEIR
HEMES B

CINHHHER

MW eE0n

MedeHb

HenYHEIA
My2bipL

ToncTEIA
KMLLEYHME

ANNEHOMEE

Puc.1.

OpI‘aHbI IIMmeBpapeHmMA

HENE3R

[MaTka

Heny ook

Mog#enynod4Han
Heneza

TOHKHA KMILEYHME

MpAMaA KKMWES

38 HMA Npoxog,

Tabmuma 1
PoroBasi mosioctn: [Ipennsepue pra: OKOJIOYIIIHBIE JKEJE3bl
Co0OcTBeHHO MoJIOCTh pTa: | [logHMKHEYETFOCTHBIS

JKeJe3bl

IToawpa3pI9HbBIC JKENIe3bl
I'norka
ITumeBon
Keaynoxk

ToHkass KHIIKA:

JIBeHaguaTurepcTHas
KHIIIKa

Tomasa kumika
IloaB3pomiHast KUIIKa

Ileuens
[Tomxenynounas xemnes3a

ToJacrast KMIIKA:

Crenas KMIIIKaA C
yepBeoOpa3HbIM
OTPOCTKOM

Bocxoasimas oboxounas
KUIIIKa

ITortepeunas 06004UHas
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KHILIKa
Hucxonsmas obogounas
KHILIKa

CurmoBuHas 0000UHas
KHILIKa

[Ipsimas kuika

ITosiocTh PTA COCTOUT U3 IPEIABEPUS pTa U COOCTBEHHO IMOJIOCTH pTa (pHUC.
2). [IpennBepue pra OrpaHUYEHO C OJHOW CTOPOHBI TYOaMU M IIEKaMH, C JIPYToi
— 3ybamu U necHamu. Yepes poToBOe OTBEPCTUE, MPEABEPUE PTa U COOCTBEHHO
IOJIOCTh pTa COOOIIAIOTCS C BHEUIHEW cpenoil. BepxHIOIO CTEHKY IMOJIOCTH pTa
o0Opa3yeTr TBEPJI0€ U MITKOe HE0O, HUKHIOI0 — YEITIOCTHO-IIOIbS3bIYHASI MBIIIIIA,
NEPEIHIO U ¢ O0KOB — 3yObI U AecHa. C3aau UMEEeTCs OTBEPCTHE — 3€B, UEPe3
KOTOpO€ MHUIIA MONAaJaeT B IVIOTKY. 3€B OIPAaHUYEH CBEPXY MATKMM HEOOM, IO
O00KaM — HEOHO-TJIOTOYHBIMH U HEOHO-A3BIYHBIMHU YKKaMH, MEXITY KOTOPHIMHU
Ha- XOJAATCS HEOHble MHUHAAIWHBI, CHU3Y — KOpHeM s3blka. A 3 b1 k. llpu
COMKHYTBIX YEJIIOCTSX MOJOCTh PTa IMOYTH MOJHOCTHIO 3alOJHEHA S3BIKOM —
MBIIIEYHBIM OpPraHOM, YYAaCTBYIOIIMM B (OPMUPOBAHMM MHILIEBOA MAaCCHI,
IJIOTaHUHU, BOCIIPOU3BOJICTBE PEUYH U BOCHPHUSITUU BKYCOBBIX OIIYIICHUI. B s3bike
paznuyaroT 3 4YacTU: KOHYHUK, TEJIIO UM KOpeHb. BEpXHIOI IMOBEPXHOCTH SI3bIKA
Ha3bIBAIOT CIIMHKOM, OHa BCSI CBOOO/IHA, HUKHSS K€ YACTh SI3bIKa CBOOOIHA TOJIBKO
cuepeaun. Ha cnmsucroit 0000uKe s3bIKa pacioioKE€Hbl COCOYKU — HUTEBUIHBIE,
KOHYCOBUIHBIE U K€I00OBHJIHBIE (B COCOUKAaX MOCIEAHUX JIBYX BHJIOB 3aJI0KEHbI
BKYCOBBIE JIYKOBMIIbI). Y KOpHS $3bIKa pAacrlojoXeHa s3blYHas MUHJAJIMHA.
MpInb!l sI3bIKa pa3AciAIOTCS HAa BHYTPEHHHUE, COCTABJISIOIIME €r0 OCHOBY, U
Hapy’>KHble, HayMHAIOIIMECd OT KOCTHbIX OOpa3oBaHMi (HW)KHEH 4YetoCTH,
NOABA3BIYHON KOCTH, IIMJIOBUJIHOTO OTPOCTKA BHUCOYHOM KOCTH) W BXOJSIIME B
TONILY sA3bIKa. 3 y O bl. PaznmuuaroT pe3iibl, KIbIKU, Majible U OOJIbIINE KOPEHHBIC
3yObl. Bce oHM OTaMYaroTCs APYr OT Apyra aHaATOMHUYECKUMHU OCOOEHHOCTSIMU. Y
yenoBeka 20 BpeMeHHbIX (MOJIOYHBIX) 3yO0B M 32 moCTOSIHHBIX. Kaxablii 3y0
UMeEeT KOPOHKY, IIEHKY, KOPEHb.
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Puc.2. CaruTTaJlbHBIM paspes3
TOJIOBH U LIEU

Kemeszs moanocTHU P T a BpIenstorT MelIKue CIIOHHBIE KEJIE3bl B
cu3ucTON 0000uYKe Ty0, IMEK, TBEPIOTO U MSITKOro Heba M 3 mapbl KPYMHBIX
CIIFOHHBIX Keles (OKOJIOYTITHBIE, [MOJTHU>KHEYEIIFOCTHBIE u
noabsa3bIuHbIe ). OKOJIOYIITHAS JKeie3a PACIIOIOKEHA B 3aHMKHEUEIIOCTHON SIMKE,
HECKOJIBKO CIIEPEAN U HUXKE YIIHOW PAKOBUHBI. BBIBOAHON MPOTOK OKOJIO YIIHOMW
JKEJe3bl OTXOIHUT OT €€ IEPEIHEro Kpas, HAET MNapaJUIeIbHO CKYJOBOM IyTe
BIIEpe, meperudasch yepe3 Kpaid >KeBaTeIbHOW MBIIIIBI, 3a TeM MpobojaeT
HICYHYIO MBIy U OTKPBIBACTCA B MPEAABEPUM PTa HA YPOBHE BEPXHErO 2-TO
OosblIoro  KopeHHoro  3y0a. IlogHukHeuenmtocTHast — Kejae3a  3aHUMaeT
MOUYEIIOCTHYIO SIMKY, KOTOpasi OTpaHNU4Y€Ha CHAPYKU HUKHEW YENIOCThIO, a C3a]I1
U C MEJUAIBHOU CTOPOHBI IBYOPIONTHOM MbITIIEH. JIHO SIMKM 00pa3yeT 4emtoCTHO-
MOJIb SI3bIYHAsI MbIIIA. BBIBOOHOW MNPOTOK 3TOM KEJIE3bl WACT Hazal, Mepe-
rubaercs depe3 3aJlHUM Kpal 4eIr0CTHO-TIOIbSI3bIYHON MBIIIIBI U OTKPHIBACTCS B
COOCTBEHHO POTOBYIO TMOJOCTh TOJ S3BIKOM. [loabsi3pIdHAs Kene3a JEKHUT O]
CIM3UCTON OO0O0JIOUKOM, TMOKpHIBAIOMIEH JHO COOCTBEHHO POTOBOW IOJIOCTH.
MHOrouuciieHHbIE TPOTOKH MEJIKHUX CIIOHHBIX JKEJI€3 OTKPBIBAIOTCS OTIAEIbHBIMU
OTBEPCTHSIMU B 00JIACTHU TOIBS3BIYHON CKIIAJKHU TIOJT SI3BIKOM.

Kenynok nuMmeeT KapIUAIbHYIO 4acThb (TO MECTO, TJIE B HETO OTKPBHIBAETCS
NUIIEBO/A), TNPUBPATHUKOBYIO  4acTh (MECTO  Mepexoja  JKelyaka B
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JIBEHAAIIATUNIEPCTHYIO KUIIKY), JHO M TEJO; a TakKe MEPEHIO M 3aHIOI0
MOBEPXHOCTH, OOJBIIYI0 M Mayl0 KPHUBHU3HBI. MeCTO- TOJIOKEHUE KEeTyJIKa -
HaJupeBHass oOmacth. [lpoekius keilmyaka Ha MEPEIHIO CTEHKY >KHBOTa (IHO
XKeITyaka — B JIEBOM IMoApedephe IMOJA KyMoJoM Jauadparmbl, TelO0 — B
HaJYpEeBHON OOJACTH clieBa OT NEpeIHeld CPeAUHHOW JMHUU, MPUBPATHUKOBAS
4acTh — B TOM ke 00JacTH, HO clpaBa OT yka3zaHHOW JduHUH). CTEHKa >KelyaKa
COCTOMT M3 000JOYEK: CIU3UCTOM (C MOJCIM3UCTON OCHOBOM), MBIIICYHOH U
CEpO3HOM; Ha CIM3UCTON 000JI0YKE MMEIOTCS CKIaaKu. JKenes3bl KellyaKka UMEOT
TJIaBHBIE W OOKJIQJOYHBIC KIJIETKH, KOTOPHIC BHIPAOATHIBAIOT KEITYJOYHBIA COK,
conmepxamuii  PepMEHT TETICHHOTEH W COJSHYI KHCIOTY. MBIIICUHBIN CIIOH
XKEeIyJKa IO CBOEMY CTPOCHHIO  OTJIIMYAeTCsl OT  JIPYTUX  OTHEJIOB
MUILIEBAPUTEIBHOTO TpPaKTa TE€M, YTO COCTOUT HE M3 JIBYX, a U3 TPeX CIJIOEB:
HUPKYJISPHOTO, MPOAOJbHOr0 M Kocoro. IlepBelii M3 HUX B MecTe Mepexoja
XKEITyJIKa B JABEHAIUATUIIEPCTHYIO KHUIIKY 00pa3yeT KoJblleoOpa3HOe YTOJIIECHUE
— KOM TMPUBPATHHKA, PErYJUPYIOIIUA NOCTYIUICHUE NHUIMA W3 KEIylKa B
JIBEHAAIATUIIEPCTHYIO KUIIKY.

ToHKasi KHIIIKA COCTOUT U3 ABEHAAUATUIIEPCTHON, TOLIEH U MOAB3AOIIHON
KUIIOK. J[BeHanlaTuriepcTHasi KHUIIKa MPOCIUPYETCS Ha MO3BOHOYHBIN CTOJO, a
NETIM TOUEH U MOJAB3IOIIHON KHUIIOK — Ha MEPEIHIOI MOBEPXHOCTh KUBOTA.
CreHKa TOHKOW KHIIKM HMMEET XapaKTepHbIe O0Opa30BaHUs, BCTpPEYAIOIIUECS Ha
CIIM3UCTOM O00JIOYKE BO BCEX OTJEJIax: BOPCHUHKU U IHUPKYJISPHBIE CKIIAJIKH,
YBEIIMYMBAIOIIME TIOBEPXHOCTh BCACHIBAHUSI TUTATENIbHBIX BEIIECTB, JKEJIE3HI,
KHUIICUYHbIC KPUNTHI, OJUHOYHBIC JUMbaTtuueckue (DOJIUKYIbI, BBITOJHSIONINE
3aUTHYI0  (QYHKIMIO, a TakXKe JKeJe3bl JIBEHAJIATUIICPCTHOM  KUIIKU
(nyoneHaIbHBIE), PACIONOKEHHBIE B TOACIU3UCTON €€ OCHOBE, U TPYIIOBBIC
muMmpatryeckre (DOUIMKYJbI, HAXOIALIUECSs TOJBKO B CIM3UCTOW OOO0JIOUKE
MOJB3JIOIIHON KUIIKA. MpblleyHass 000J0YKa COCTOUT U3 JIBYX CJIOE€B MBIIIII]
(Hapy>XHOTO TIPOJOJILHOTO M BHYTPEHHETO KPYTOBOTO) U CEPO3HOM OOOJOUKH,
KOTOpasi MOKPHIBAET JBEHAALATUIIEPCTHYIO KUIIKY TOJIBKO CHEPEAH, a TOUIYIO U
MO/IB3/IOIIIHYIO KHUIIIKK CO BCEX CTOPOH, 00pasyst OPBI3KENKY, C TOMOIIBIO KOTOPOI
9T OTJENbI (PUKCUPYIOTCS K 3aJIHEH CTEHKE >KUBOTA.

ToJsicTass KHIIKA WMEET HECKOJBKO OTIENOB: CIENyI KUIIKY C
4epBeOOpa3HbIM  OTPOCTKOM,  BOCXOJSIIYIO, TONEPEUHYI0,  HHUCXOJAIILYIO,
CUTMOBHUJIHYIO OO0OJOYHBIC U MPAMYIO KHUIIKKA. Hamo ymeTh mo BHEHIHEMY BUIY
OTJIMYUTh TOJICTYIO KHUIIKY OT TOHKOW (IO HalW4YUI0 B3AYTHUH, CAJbHUKOBBIX
OTPOCTKOB, TPE€X MBIIIEYHBbIX JIeHT). CTPOCHHE CTEHKH TOJICTOM KHUIIKH HMEET
HEeKoTopele ocoOeHHocTH. CrnusucTtas 000Ji0uKa Oojiee TUIajKas, HE HMEeT
BOPCHHOK, COJICPKUT KEJI€3bl, OJTYJTYHHBIC CKIAIKH, OJJUHOYHBIC JIUM(PATUUECKUE
dbommkynel. Y MecTa mepexoja TOHKOM KHIIKA B TOJCTYK) HaXOIUTCS
MOAB3/I0ILIHO-CJICNIOKUIIIEYHAs 3aclOHKa (B BHUIE JABYX CKJIQJOK CIH3UCTOU
000JIOUKH), KOTOpas peryaupyeT IMOCTYIUICHHE THINA W3 TOHKOW KHIIKH B
tosictyto. CrnemyeT oOpaTuTh BHHMAaHHE Ha HEPABHOMEPHOE pacIpe/iesieHue
MPOJIOJIBHOTO ~ MBIIMIEYHOTO  CJIosi, oOpasyromero 3 JIEHTHI: CaJIbHUKOBYIO,
Opppkeeunyto u  cBoOonmHyro. CalbHUKOBAas  PAcTloONiOK€HA TI0  JIMHHUH
MPUKPETUICHHS K TTOTIEPEYHON 000 109HOM KHUIIIKE 00JTh-
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[IOr0 CajbHHUKA, OpbDKEEUYHas — M0 JIMHUW TPUKPEIICHUs OpbDKEHKH
nonepeyHoil 000A0YHOM KHUILIKH, CBOOOAHAS - MO 3aJiHEW MOBEPXHOCTH KUIIKU.
OCc0OEHHOCTBIO CTPOEHUSI TMPSMOM KHUILIKHU SIBISETCS TO, YTO HAa €€ CIM3UCTOU
MHOTO TPOJAOJBHBIX CKJIQJ0OK C OOpo3aKaMu MEXIy HHUMH, YTO OOJerdaer
MPOJBI)KEHUE OCTAaTKOB MUILK. MBIIIEUHBIN ciiol ee oOpasyeT JBa cuHKTEpa:
BHYTPEHHUI — HEINPOU3BOJIbHBIN W HApPYXXHBIM — TPOU3BOJIbHBIA. [lo
OTHOUIECHUIO K OpIOIIMHE OTIEJIbl TOJCTOM KHUIIKK PACHOJIOKEHBI CIEAYIOIIUM
obpazom. Co BceX CTOPOH MOKPHITA OPIOIIMHON ClIeTasl KUITKa ¢ 9YepBEOOPa3HBIM
OTPOCTKOM, KOTOpBII MMeeT OpBbDKEHKY, a TaK € IMONepeYyHas U CUIMOBHIHAS
00O0/I0OYHbIE KHUIIKH, YTO oOOecrmeunBaeT UX OOJIBIIYI0 CMEIAaeMOCTh TpU
VU3MEHEHUHU TOJIOKEHUS Teja, BEPXHAS TPETh MNPSAMOW KHUIIKW; C TPEX CTOPOH
MOKPBITHI OPIOIIHOM BOCXOAIIAS M HUCXOIAIIAsT KUIIKH U CPEAHSISI TPETh MPAMOi
KUIIIKY.

Ileuenb. Ha mneuenn wumeroTcs auadparManbHyl0 (BBIIYKIYIO) H
BUCLIEPAJIbHYIO (HEPOBHYIO) TOBEPXHOCTH, HIXHHUHA  (OCTpBIN), OOpallleHHBIN
BIIEpEN. Kpail; CBSI3KM — CEpHOBHUJHAsA, NPOXOIAIIyI0 IO JauadparMaibHOU
IIOBEPXHOCTH B IEPEAHE3aJHEM HAIPABJICHUH, BEHEUHYIO, HIYIIYIO B IIPaBYIO U
JIEBYIO CTOPOHBI OT CEPIIOBUIHOM, U KPYIIIYIO, PACIIOIOKEHHYIO Y IEPEAHETO Kpas
BUCLIEPAJILHOM MOBEPXHOCTH MEUEHHU; OOpO3/bl HA BUCLIEPAIBHON TOBEPXHOCTH —
JIB€ TIPOI0JIbHBIE (TIPaBYIO U JIEBYIO) U OJHY IONEPEUHYIO (BOPOTA MIEYEHHU ); AOJH -
IpaBylo, JEBYIO, KBAAPATHYIO (CHEpEr OT BOPOT) M XBOCTATYIO (C3aqU OT BOPOT).
OOpazoBaHusi, BXOJAIIME B BOpoTa IeueHHU (OOIasi TMEUYEHOYHasl apTepus,
BOpPOTHasi BEHA, HEPBBI) M BBIXOMASIIME W3 HUX (OOIIMI MEUYEHOYHBIN MPOTOK,
muMmpaTryeckre cocylel). B mepenHeM otaene mpaBoil MPOIOIBHOW OOpO37bI
pPacHoJIOKEH >KETYHBbIM My3bIpb, B KOTOPOM BBIIEISAIOT [IHO, TENO, HIEHKYy U

IIPOTOK.
CrpoeHue neYyeHOYHOUM JOJIbKU. B 1eHTpe M0NbKH MPOXOAUT LIEHTpalbHas
BEHa, KyJa TMOCTyHaeT KPOBb M3 TEYCHOYHBIX CHHYCOB — CBOEOOpPA3HBIX

KPOBEHOCHBIX KallWJULSIPOB, B KOTOPBIX CMEIIMBACTCS apTepuaibHas KpOBb,
IIOCTYMAIOIIAs 110 BETBSIM IIEYEHOYHOM apTEepuH, U BEHO3HAsI KPOBb, OCTYIIA0IIAs
10 BETBAM BOPOT HOM BEHBI. 3 LIEHTpaJIbHBIX BEH KPOBb MONAAACT B IICYCHOYHbIE
BEHBI, KOTOPBIE BIIAJAIOT B HIKHIOK IOJIYI0 BeHY. OTTOK KE€I4HW NPOUCXOJUT
4yepes3 KETUHbIE XOJbl, MEXIO0JIBKOBBIE IIPOTOKH, JIEBBIM U IIPaBbIM NIEYEHOYHBIE U
o0l meyeHOUYHbIH NpOTOK. COEOUHSAACh € MPOTOKOM IKEIYHOTO MY3bIpS,
MEYECHOYHBIM MPOTOK 00pa3yeT OOIIUN KETYHBIM MPOTOK, OTKPHIBAIOIIUICA B
JBEHAIIATUIIEPCTHYIO KHIIKY Ha OOJBIIOM COCOYKE CIM3UCTON OOO0JIOYKH.
OCHOBHBIMM ~ (DYHKLMSIMU TI€YEHU SIBISIIOTCA: CHUHTE3 JKEN4YHM, TJIMKOTEHa,
MOYEBHUHBI, OapbepHas U 3allUTHAS. PYHKIUU.

[Ipoexkuuss medyeHH NPOXOAUT IO JHUHUSAM, COCIHMHSIONIEM CIEIYIOLINE
TOYKHM: TOYKY TiepeceueHus 4-ro MexXpeOepHOro MpPOMEXYyTKa C IpaBou
CPEIMHHON KIIFOUMYHOM JuHMEH, 10-To pedpa co cpeaHeil moAMBIIIICYHON TUHUEH,
cepeHy 0-To JIeBOro pedepHOro Xpsma. DTH JIMHUU OTPAaHUYUBAIOT IE€YCHb
CBEpXY, clipaBa U cieBa. HKHss rpaHuiia UaeT Mo Kpar MpaBoi peGepHOl Ayru
no 8-ro pebOpa, 3aTeM K JIEBOM TIpaHUIlE, NEpeceKas Ha CepeJuHe MepeTHIO0
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CPEAVHHYIO JIMHUIO. JKEMUYHBIM My3bIPh HPOCHUPYETCA HA MECTE MNEPECEUCHUS
JaTepaIbHOTO KpaB MPSIMOM MBIIIIII )KUBOTA C MPABOM peOepHOM TyTOMH.

Iomxenygounas eje3a JIGKAT Ha 3aJHEM OPIOIIHOM CTEHKE 10331
XKenynka Ha ypoBHE |—I mosicHMYHBIX TO3BOHKOB. IlomkenmymouHast xenesa
MMEET CIIEIYIOIINE YaCTU: TOJIOBKY, OKPYKEHHYIO JBEHAAUATUIICPCTHON KHILIKOM;
TEJI0, JEXKAIIEE 32 JKEIYAKOM, U XBOCT, KOTOPBIN JOCTUTA€T CEIE3EHKU U JIOXOJIUT
no ypoBHs 11—12-ro pebpa. Dta xene3a SBISETCS OJHOBPEMEHHO >KeJe30M
BHEIIHE W BHYTPEHHEW cekpeunu. Ee 3KcKkpeTropHass 4acTh, BbIpaOaThIBaET
MOKETYJIOYHBIM COK (OH HAET MO MPOTOKY B JIBEHAJUATUIICPCTHYIO KHUILIKY U
CONEP)XUT (PEpMEHT TPUIICHH, YYACTBYIOIIMK B TEPEBAPUBAHUH OEJIKOB).
WNukpeTopHas 9acTh — MaHKPEATHUYECKHUE OCTPOBKH, BBHIPAOATHIBAIOIINE TOPMOH
WHCYJIUH (OH MOCTYyNaeT HEMOCPEICTBEHHO B KPOBb M PETYIUPYET YrIEBOHBIN
oOMeH).

Bprommna (cepo3nas 000J109Ka OPIOITHOM MOJOCTH) UMEET MPUCTCHOUYHBIN
(mapueTanbHbIN) JUCTOK, BHICTUJIAIONINN U3HYTPU CTEHKU OPIOIIHON MOJIOCTH, U
BHYTPEHHOCTHBIN (BUCIEPAIbHBIN) JIMUCTOK, MOKPBIBAIOUIUMN oOpransl. Mexmy
TUMHU JIUCTKaMU O0pa3yeTcsi MOJIOCTh OPIOMIMHBI C HEOOJBIIUM KOJIUYECTBOM
CEPO3HOM JKUAKOCTH, YMEHBIIAIOIIEH TpPEHUE IMPU JBUKEHHM OpraHoB. B
3aBUCUMOCTH OT TOIO, IOKPBIT JM OpPraH BHUCLEPAJIbHBIM JMCTKOM C OJHOWU
CTOPOHBI, C TPEX CTOPOH HWJIA MOYTH MOJHOCTHIO, PA3IMYAIOT OPraHbl OPIOUTHOM
MOJIOCTH,  PACIOJIOKEHHBIE  AKCTPANEPUTOHEAIBHO, ME30MEPUTOHEAIBHO U
MHTPANEPUTOHEAIBHO, YTO BIIMSET HA UX CMEIICHUE NMPU U3MECHEHUU MOJIOKECHUA
tena. [Ipou3BOAHBIMU OpIOIIUHBI SIBISIOTCS CBSI3KM, CAJbHUKU U OpPBIKEUKH.
CBSI3KM — 3TO OJMH WJIM JIBa JIUCTKA OPIOMIMHBI, UIYIIUE OT CTEHOK OpPIOIIHON
MOJIOCTH K OpraHy WM OT OpraHa K oprany. bpeikeiiku — nyOnukarypa u3 IByX
JUCTKOB OpIOIMIMHBI C 3aKJIIOYEHHBIMA MEXIy HHUMH COCyJaMu, HEpBaMH,
TUM(pATUYECKUMH y3JIaMU M KUPOBOU KIIeTYaTKOW. Manblii canbHUK, 00Opa3oBaH
MEYECHOYHO-/IBEHAIIIATUIIEPCTHON U MEUEHOYHO-KEIYAOUYHON CBSI3KaMU; OOJBIION
CAJIbHUK UJET OT OOJBIIION KPUBU3HBI KEITyIKa BHU3.

IIpoexkuusi OpraHoB NUIeBapeHNsi HA MO3BOHOYHBIN CTOJI0 WIN
HAPYKHYI0 IOBEPXHOCTh TeJla.

[Tomocte pra pacnonoxeHa Ha yposHe III meitHoro no3sonka. Ha satom xe
YPOBHE IPOECUPYETCS 3€B.

I'motka uaeT ot ocHoBaHUs yepena A0 ypoBHs VI meiHOro mo3BoHKa.

[MTumeBon npoxoaut ot VI meiHoro nmo3BoHka 10 X rpyaHOTO.

Kenynox Haxoautcss B HagIpeBHOU oOnactu, 3/4 ero pacmoyioxKeHbI B
JeBoM Tnonpedepbe, a 1/4 3aHMMaer COOCTBEHHO HaaupeBHYIO oOnacTh. J(HO
YKETy/IKa Pacroyio’KEeHO MO/ JIEBBIM KyrosioM auadparmel. Bxoa xenynok (MecTo
BXOJla B HEero muiieBoAa) mpoeuupyercss B o6iactu X - XI rpyIHbIX MMO3BOHKOB,
BbIX0J1 U3 Hero — Ha ypoBHe XI| rpynHoro v 1 mosicHU4HOTO MO3BOHKOB CIIpaBa
OT O3BOHOYHOIO CTOJI0A.

BepxHsis ~ ropuszoHTanmpbHas ~— 4acTh  JIBEHAJUATHUIEPCTHOM  KHUIIKHU
npoerupyercs Ha ypoBHe XII rpyaHoro u | mosicCHUYHOTO MO3BOHKOB M UET CJIEBA
HaIpaBO; HUCXOJIIAs 4acTh — CIIpaBa OT MO3BOHOYHOTO cToi6a ot | mo II
MOSICHUYHOI'O TTO3BOHKA; HWXKHSASI YaCTh UACT BHAa4dalle TOPU30HTAIBHO HA YPOBHE
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III mosicCHUYHOTO NO3BOHKA, 3aTEM NOJAHUMAETCS BBEPX, IEPECEKAET MO3BOHOYHBIN
cT00 ¥ Ha ypoBHE II MOSICHUYHOrO MO3BOHKA CJEBA OT CPEIAMHHOW JIMHUU Teja
NEPEXOAUT B TOUIYIO KHMIIKY. TOIIYIO M MOAB3IOIIHYIO KHIIKH Pa3rpaHUYUTh I10
BHEIIHEMY BHJY OY€Hb TpPyAHO. OHM 3aHHMAIOT NPEUMYIIECTBEHHO IYIOYHYIO
001acTh, XOTSI MOTYT 3aXOJIUTh U B JIpyr'He 00JIaCTH KUBOTA.

Cnenas KuIiKa pacroJiokeHa B IIPaBOW MAaXOBOM 00JIacTH, B MOJB3/IOIIHOM
sMKe. BepxHss rpaHuma cienold KHUIIKM COOTBETCTBYET CEPEIHMHE PAaCCTOSHUSA
MEXIy IMyNKOM U MepeaHeil moaAB3A0IHON ocThio. [lomoxenne yepBeoOpa3HOro
OTPOCTKA O4YE€Hb HEMOCTOSHHO: MECTO OTXOXKJIECHHMS €ro OT CJENOM KHUIIKH Ha
ITOBEPXHOCTH KUBOTA IPOCLUPYETCS HA CEPEINHE JIMHUU, COSIUHSIO IEH ITYTIOK C
IIPAaBOM BEPXHEU NOJAB3JIOIIHOM OCTBIO, WM HAa TPAHULIE IIPABOM U CPEIHEU TPETH
JVHUH, COCIUHSAIONIEH TOJB3/AOIIHBIE OCTH; CaM  OTPOCTOK MOXET OBITh
HAIIpaBJICH BBEPX M JIATEPAJIbHO WM BJIEBO OT CIENOW KHUIIKHA, MOXET JIEkKaTh
110331 Hee, KacasCh KOHLIOM IICYECHHM WJIM IIPABOM IOYKH, MOYKET CIIyCKaTbCs B
Majblid Ta. OTO BaXHO 3HATh NPU TIOCTAHOBKE JWAarHo3a BOCIHAJICHUS
4epBeoOpPa3HOTO OTPOCTKA (AaNMEHAUIIUTE).

Bocxopasmas 000104Has KMILIKa TPOEUPYETCs B IIpaBoil OOKOBOM 00s1acTu
KUBOTA JI0 NIpaBOro mnojapedepbs (BUCLEPAIbHON MOBEPXHOCTU IE€YEHM), TJE
Jies1aeT U3rud 1 NepexouT B MONEPEYHYI0 000 JOUHYIO KUIIIKY.

[lonepeunast o00o0mOYHAsE KHIIKA TNPOCHUPYETCST B IOMNEPEUYHOM Ha
IpaBJIEHUHU OT MPABOI0 J0 JIEBOTO MOJAPeOephs, T. €. 3aHUMAET BCIO HATYPEBHYIO
obnacte. CpeHss 4acTh MONEPEYHON 000JOUHON KUIIKU B BUJIE AYTH, BBITYKJIOM
KHH3Y, 3aX0JUT B CPEIHION (UPEBHYI0) 00JACTh )KUBOTA.

Hucxonsgmas o0ofoyHas KHIIKA SIBISAETCS MPOJOJDKEHHUEM MONEPEYHOM
000/10YHOM KMIIKH, OHA CITyCKAETCsl BHU3 OT JIEBOTO MOAPEOEphs B JIEBOK OOKOBOI
00J1aCTH KUBOTA A0 IPeOHs MOJB3O0IIHON KOCTH, HA YPOBHE KOTOPOTO NMEPEXOAUT
B CUTMOBHUIHYIO KMIIIKY.

CurmoBuHass 000/104HAs KMILIKA, HAYaBIIMCh HAa YPOBHE MOB3JOIIHOTO
rpeOHs ciieBa, JOXOIUT 0 YPOBHS I KpecTiioBoro mo3BoHkKa. [1oaB310ITHEIN OT/HEI
€¢ pacCIOJIOKEH B JICBOM MAaXOBOM 001aCTH, B MTOAB3IOIIHON SIMKE, Ta30BBIM OTICI
JOXOIUT 1O KPECTLUOBO-NIOAB3IOIIHOTO COWICHEHHUS, a KPECTUOBBIA OTHEIN
CIIyCKaeTCsl BHU3 TI0 Ta30BOM (Tlepe Hell) MOBEPXHOCTH KPECTIla, T/ie Ha ypoBHE |
KpPECTLIOBOI'0 IT0O3BOHKA IIEPEXOUT B IPSIMYIO KUIIKY.

[Ipsamas kumka HaumHaeTcs Ha ypoBHe III kpectmoBoro mno3BoHka u
3aKaHYMBAETCs B 00JacTH 3aJHENPOXOJHOro oTBepcTUsi. (COOTBETCTBEHHO
MOJIOKEHUIO KpecTHa M KOMYMKAa OHAa MMEET JIBa M3ruba: mepBblii 00 pauieH
BBIITYKJIOCTBIO BIIEPE, @ BTOPOU — Ha3al.

BonpmMHCTBO OpraHoB OpIOMIHON MMONOCTH MNOJABMXKHO. [loaTomMy He
YAUBUTENIbHBI PA3JIMYMS B MX IIOJOKEHHM Yy Pa3HbIX JIIOIEW, 3aBUCAILINE OT
BO3pacTa, I0ja, TEJIOCI0XKEHMS, Pa3BUTHS M TOHYCa MBIIIL, IIMPUHBI Ta3a WU
IpYruX WHAMBUAYaJIbHBIX ocoOeHHocTed. Ha peHTreHorpamMMax BHYTpPEHHHUX
OpraHOB CIOPTCMEHOB MOYHO BUJETH, YTO IIPU U3MEHEHUH NOJIOKEHUS Tena (BUC,
MOCT, CTOMKa Ha KHUCTAX U JIp.) BHYTPEHHUE OPTraHbl 3HAYUTEIBHO CMELIAIOTCA. Y
JIWL, 3aHUMAIOIIUXCSA CIIOPTOM, C XOpPOILIO pPa3BUTOM MBIIIEYHOW CHUCTEMOWU
CMEIaeMOCTh BHYTPEHHUX OPraHOB MEHBIIIE, YEM Y HETPEHUPOBAHHBIX JIFOJECH.
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KonTpoabHbIe BONPOCHI
1. Kakoe cTpoeHue uMeIoT CTEHKH BHYTPEHHUX MOJIBIX OPraHOB?
2. Kakue opranbl ¥ KpyITHbIE MUIIEBAPUTEIBHBIE JKeJIe3bl OTHOCSTCS K
MUIIEBAPUTENIbHON cucteme?
3. KakoBo cTpoeHue MoJaoCcTy pra?
4. Ha xakue OT/eJbl IeTUTCS TJIOTKA U KaKue OTBEPCTHUSI B HEe
OTKpBIBAIOTCS?
5. Kakne Munganunsl 06pasyiot tuMmdoungHoe konbio [Tuporosa?
6. Kakoe cTpoeHne UMeeT Kemy10K?
7. Kakoe 1elicTBHE OKA3bIBAET JKEITyJOYHBIN COK Ha MPOLIECC MUILEBAPEHUA?
8. Ha kakue oTzienbl 1eIUTCSl TOHKAas KUIIKa?
9. Ha kakue oTiesnbl 1ETUTCS TOJICTask KUILKA?
10. Yem otnnuaeTtcs TOJCTasi KAIIKA OT TOHKOW?
11. Kak onpeaenuts Ha cebe MPOEKINIO YacTe 000/ I04HON KUILIKK Ha
IIOBEPXHOCTH Tena?
12. Kyzna oTkpbIBaeTcs 0OIIMiA MEYEHOYHBIN IPOTOK U MPOTOK
HOJIKEITY TIOYHOM KEJE3bl?
13. Kakoe cTpoeHue nMeeT Ne4eHb?
14. Kakue oOpa3oBaHus HaXOAATCsI B BOPOTaxX MeueHu?
15. Kak npoenupyeTcs e4yeHb Ha MOBEPXHOCTH TeJa?
16. Yto Takoe «4uynecHas CETh» IEUYECHU?
17. Kakue (pyHKUIHUH BBITIOIHSET E€YEHb?
18. KakoBo (yHKIIMOHAJIBHOE 3HAYEHUE KEITUYHOTO My3bIps?
19. Kakue yactu uMeeT moKENYI0UHAs KeTe3a U TIE OHA PACIIONOKEHA?
20. YUTto MOKHO paccka3arh 0 OprOIIMHE U €€ 00pa30BaAHUIX?
3ananusn:
1. O3HaKOMUTCSI CO CTPOCHUEM TMHILEBAPUTEIBLHON CUCTEMBI
2. 3apucoBaTh M MOJIUCATh PUCYHKH:
- KOMIUIEKC OPraHOB MUIIEBAPUTEIIBHON CUCTEMBI;
- pOTOBAs MOJIOCTh M TJIOTKA (HAa CarUTTAJIbHOM paspese);
- CTPOCHME CIM3UCTOM KEITYJIKA,;
-CTPOEHHE BOPCHUHKUA TOHKOW KHUIIKH;
- CTPOCHME JT0JIbKU NTEYEHHU.
3. Haiitn B TeKCTE OTBETHI HA KOHTPOJBHBIC BOIPOCHI U BBIJCIHUTH X
[BETHBIMU (hJIOMACTEPaAMU.

JAbIxaTejibHAsA cCHCTEMA
K npixaTenpbHON cuUCTeME OTHOCSATCS JAbIXaTelbHbIe MyTH (TI0JIOCTH HOCA,
IJIOTKA, TOpTaHb, Tpaxesi, OpOHXU) U JIETKUE — OPTaHbl, B KOTOPBIX MPOUCXOIUT

ra3000MeH MEXJy OpPTaHU3MOM U BHEIIHEW cpenoi. JIerkue MOKpHITH CEPO3HON
000JI0YKOH, Ha3bIBa€MOi1 mIeBpoit (puc.3).
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Hocoe i
NpoToK

Hozgpu

Foroean

Térkoe nonocTe

[noTka
[OpTaHE

Tpaxen

BpoHsK
BpoHEHonk

Ouad parsa

OpI‘aHbI IOBIXaHMA

HocoBasi mo10cTh MMEET KOCTHYIO OCHOBY CTE€HOK, HOCOBBIE PAKOBHUHBI,
HOCOBBIE X0/1bl. [I0CKOIBKY ITOJIOCTE HOCA SABJISIETCS. HE TOJIBKO OPraHOM JbIXaHUS,
HO U OpraHoM OOOHSHHUA, CIK3HCTasg O0O0O0JI0YKa JbIXaTelbHOM 00sacTy,
PacIoOJIOKEHHOM Ha YPOBHE CPEIHEW M HM)KHEW HOCOBBIX PAaKOBHH M HOCOBBIX
XOJI0B, UMEET MHOE CTPOECHHME, YeM B OOOHATEIBHOM 00JIaCTH, HaXOZAIIEWCs B
00J1acTh BEPXHEW HOCOBOM PaKOBUHBI U TIEPETOPOIKU HOCA.

Cnusucras  000J0YKa  JABIXATENbHOW  O0OMAcCTH  COIEPXKUT  Dsif
MPUCIOCOOJICHUI ISl OYMCTKH, YBJIQXKHEHUS M COTPEBAHMS (MM OXJIAXKICHUS)
BJIBIXaEMOI'0 BO3JyXa: PECHUYKH MEPUATEIBHOTO JIHTENNS, IOKPHIBAIOIINE
CIIM3UCTYI0, 00pa3yloT OOIIMPHOE IoJjie, Ha KOTOpoM ocemaeT okojio 40 %
B3BEUICHHBIX B BO3JYyX€ IMbUIEBBIX YaCTHI]; HaJIU4he OOJBIIOrO KOJUYECTBA
CIIM3UCTBIX JKeje3 OOYCIIOBIMBACT YBJIAXXHEHHME BO3/yXa; IrycTas BEHO3Hasl CETb
COCY/IOB B IOJICIM3UCTOM CJIO€ HOCOBBIX PAKOBUH CIIOCOOCTBYET COTPEBAHUIO WU
oXJaxJaeHutro Bosmyxa. OOoHsATenbHAsE 00J1aCTh TOKpPHITA OOOHATEIHHBIM
AIUTENUEM, COJEPKUT UYBCTBUTEIbHBIE OOOHSTENbHBIE KJIETKH. ITO —
pelenTopHas 4acThb OOOHSATEIHLHOM CEHCOPHOW CHCTEMbl. BipIxaeMmblil BO3IYyX,
NOCTYIAIOIIMIA Yepe3 HOCOBBIE OTBEPCTHS, BHAYAJIE TIOAHUMAETCS KBEPXY, a 3aTEM
UAET Ha3al M BHU3, HANPABISIICH 4YEPE3 XOaHbl B HOCOIVIOTKY; BpEMs
CONPUKOCHOBEHUSI €ro0 CO CIM3UCTOM O000JI0YKOM (oOorpeBa M YBIQKHEHUS)
yBeauuMuBaeTcsl. MUKpoObl B3HAUMTENILHOM Mepe O00€3BpEKUBAIOTCS JEHCTBUEM
HOcOBOW cnm3u. OmHako 0co0oe 3HAYEHUE WUMEIOT MUHAAIWHBI, UX 3allUTHas
byukius. YucTeli, yBIaXXHEHHBINH, TETUIBIA BO3/IyX U3 MOJIOCTH HOCA YEPe3 XOaHbI
IPOXOJIUT B HOCOTJIOTKY, 3aT€M B FOPTaHb U HIKENIEKAIIHNE JIbIXaTeIbHbIE MYTH.
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I'opTanb sBISIETCS HE TOJBKO YaCThIO AbIXATEIbHBIX MyTEH, HO U COJIEPHKUT
royiocoBoil anmnapart. OHa pacrnojoxkeHa Ha ypoBHe [V—VI melHbIX MO3BOHKOB.
N3yyass Ha mpenaparax Xpsiy ToOpTaHU (IIUTOBUAHBIM, TEPCTHEBUIHBIM,
HAJrOPTaHHUK, YepHaJOBUAHBIA, POKKOBHIHbIE U KIMHOBUAHBIC), MOXKHO
IpolIynaTh Ha ceOe MepBbie JBa HA MEPEIHEeN MOBEPXHOCTU Ieu. Takke JEerko
ONPENENIUTh MOIBA3BIYHYID KOCTh, K KOTOPOW TOpTaHb ITOABCIIMBAECTCA Ha
HIUTONOABI3BIYHON MeMOpaHe. ['opTanb MMeeT mpeaaBepue, Haubojee Y3KYIO
CPEIHIOI0 YacTh U MOJAr0JIOCOBYIO MOJIOCTh. [IpennBepue pacnosokeHo oT BXoJa B
ropTaHb 10 CKJIAAOK Tmpeanasepus. B cpeaHel 4YacTh HaxXOIATCS CKIIAJIKU
IpEAABEPUS U TOJOCOBBIE CKIAAKH, OTPAHUYMBAIOLIME TOJIOCOBYIO IIENb. Mexmy
CKJIQJKaMH TpPEAJIBEpUsi U TFOJIOCOBBIMHU CKJIaJAKaMU HaXOIATCS KEITYJOUKH
ropraiv. B Toue TrojgoCOBOM CKIAIKM PACIOIOKEHBI TOJOCOBAs MbIIA U
rojiocoBasi cBsA3ka. CyXeHue WIM paclIMpPEHHE TOJIOCOBOM IIETU 3aBUCUT OT
HATSHKEHUS TOJIOCOBOM CBA3KH, KOTOPOE OCYLIECTBIIAETCS MBIIIIAMU ropTanu. Mx
JENAT Ha 3 TCpYyNObl: MBI, PACIIUPSIONIME TOJOCOBYIO IIENb;, MBIIIIIBI,
CY’KMBAIOIIUE €€, U MBIIILbI, U3MEHSIOIINE HAIPSHKEHUE TOJOCOBBIX CB30K. Ha
npenaparax, MyJisbkax M pUCYHKaxX HEOOXOJIMMO pa3o0paTh UX X011 M (DYHKIIHIO;
MEXaHHU3M To0JI0cO00pa30BaHUsl 3aBUCUT OT CTPYU BBIIBIXa€MOI0 BO31yXa,
IIMPHUHBI T'OJIOCOBOW IIEIM W COCTOSIHUSL T'OJIOCOBBIX CBSI30K. 3BYK, KOTOPBIU
oOpa3yercss B pe3yJbTaTe KOJeOaHUN TOJIOCOBBIX CBS30K, Majl0 HAIOMHMHAET
YEJIOBEUECKHI ToJIOC; OKpacka Trojoca mnpuodOperaercs Omaromaps (yHKIHH
CUCTEMBI PE30HATOPOB (KEITYAOUYKOB FOPTAHU, PTA U OKOJIOHOCOBBIX MA3yX).

Tpaxes. M3ydas cTpoeHue Tpaxeu, cieayeT oOpaTuTh BHUMAHUE HA TO, YTO
MIPOCBET €€ HEe 3aKphIBAaeTCs, TaK Kak CTeHKa cocTouT u3 16—20 momymyHHBIX
XpsIIEed, COENMHEHHBIX MEXJIy COo0Oi  CBSI3KaMH, UYTO  CIOCOOCTBYET
OecrnpeniaTCTBEHHOMY JBIWKEHUIO BO3[yXa. 3aJHssl CTEHKA Tpaxeu Msrkasd,
MPEACTaBIIeT COOON COCTUHUTEIHPHOTKAHHYIO TEPENOHKY M MPUICKHUT K
MUIIEBOY, CIOCOOCTBYS €r0 paclIupeHHI0 IPU NMPOXOoKAeHUH Uiy, Haunnaercs
Tpaxest Ha ypoBHe VI—VII melinbix mo3BoHkoB. JlenieHne Tpaxeu Ha JiBa TJIaBHBIX
OpoHxa npoucxoauT Ha ypoBHe [V—V rpyaHbIX MTO3BOHKOB.

Bponxu u jerkue. [IpaBpiii U neBbIil OPOHXH UMEIOT pa3HOE CTPOCHHUE 0
Bxona B Jerkue. [IpaBeiii OpoHX IIUpe W KOpOYe JIEBOTO, B CBSI3U C YEM
WHOPOJHBIC TeJia TOMaaloT OObIYHO B MpaBblii OpoHx. Ha omHOM M3 TriaBHBIX
OpOHXOB MOXXHO IPOCIEAUTh UX pa3BeTBiIeHUE. Tak, mpaBblii OPOHX, BCTYNHB B
JIETKO€, pa3AesieTcsl Ha TPU J0JIEBbIX OpOHXa — COOTBETCTBEHHO JOJISIM MPaBOro
JIETKOT0; J10JI€Bble OPOHXM B BEILECTBE JIETKOTO paclajaroTcs Ha OoJjiee MEJKue
CEerMEeHTapHbIe OPOHXH, KOTOPBIE, B CBOIO OYEPEb, PA3JACISAIOTCI BUIOOOPAa3HO HA
Bce Oonee menkue. [IpumepHo Ha 8-M moOpsiaKe JEeIEHUsT CErMEHTapHbIA OpOHX
NEepPeXOAUT B T0IbKOBBIN, UAYIIUN B JOJBKY JIETKOTr0. UMCIIO TOJIBKOBBIX OPOHXOB
B 00omx nerkux gocturaet 1000. Buytpu nonasku Oponx mmeet 12—18 BetBeit —
KOHIIEBBIX (TEPMHUHAJILHBIX) OPOHXHMOJ, KOTOPBIE YXKE HE COJIEpPKAT, Kak OpOHXH,
xpsama B cteHke. KoHueBas OpoHxuosna o0pa3yeT CTpYKTYPHYIO €IUHHILY JIETKOTO
— anuHyc (puc. 4). DTO COBOKYNHOCTb aJIbBEOJI, KOTOpBIE SBIISIOTCS
MPOU3BOJHBIMU  PECIIUPATOPHBIX OpPOHXMOJ, OTXOMSIIUX OT TEPMHUHAIBHON
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Oponxuonbl. CTEHKa anbBeOJIbl — 3TO MaTepUabHbIA CyOCTpaT razooOMeHa B
aerkoM. CTpoeHue alMHyca U ajabBeoJIbl HY>KHO 3apucoBath. [ nomane anbpeon

TeugHws EpoEM

W

Eposxnona

Narouman
ARTEDHA

JErpdyan
BEHA

ANbESONE

Eanannape

Puc.4. Ctpoenue arunyca.

npu Baoxe pocturaer 100 m2. Bo Bpemst puznyeckoit paboThl OHU PACTITUBAIOTCSA
U JIbIXaTebHasl MOBEPXHOCTh UX CTAHOBUTCS eule Ooiblie. [IpaBoe jerkoe umeer
3 nonu, a neBoe — 2. B jmerkoMm mpuHATO pa3nuyaTh 3 MOBEPXHOCTU: peOEpHYIO,
nuapparMaibHyI0 U CPEJOCTEHHYI0, HA KOTOPOM MMEIOTCS BOpOTa, T B JIETKOE
BXOJAT OpOHX, JIErOYHasi apTepusi, OpOHXUATIbHbIE apTEPUN U HEPBBI, a BBIXOAST 2
JETOYHbIE BEHbl, JUM(PATUUECKUE COCYIbl, OpOHXHAJIbHBIE BEHBI. OTH
o0pa3oBaHMsI B KOMIUIEKCE COCTABIISIOT KOPEHb JIETKOT0. Kaxioe jgerkoe nokpuITo
BUCLIEPAJIbHBIM JIMCTKOM IUJIEBPBI, KOTOPBIA B OOJACTH KOpPHS MEPEXOIUT B
MapUETANBHBIA JIMCTOK, BBICTWJIAIOIIMM CTEHKY TpPYOHOM moyiocTh. Mexny
JUCTKaMHM TUIEBPbl HAXOAMTCS WIEJNEBUAHAS TMOJOCTh IieBpbl. Yactu ee,
PacoJIOKEHHbIE MEXKY MMApUETATbHBIMU JIMCTKAMU, Ha3bIBAIOTCS TUIEBPATbHBIMU
CUHYCAMHM, CaMbIM  3HAQUMUTEJIIbHbIM M3  KOTOpPBIX  SIBISETCA  peOepHO-
nuadparMalbHBIA, KyJa Kpail JIerKoro OmycKaeTcsi BO BpeMs Baoxa. [ paHMIlbl
napueTalbHOM MJIEBPBI(BUCIIEpabHAS CPACTAETCS C MAPEHXUMOM OpraHa) He Be3Jie
COBIAJAIOT C TPaHHULAMM JIETKUX. BepxHss rpaHuua IUIEBpbI, WU KYyNOJ €€,
HaxonuTcs Ha 3—4 cM Beimie 1-ro pedOpa, cooTBeTcTBYs cepeaune Tena VII
HIEHOT0 MO3BOHKA; 3aJ{HSS TPaHUIlA UJIET BJOJIb O3BOHOYHOIO CTO10a MO JIMHUH,
COEUHSIONIEH TOJI0BKH pedep, U 3akaHuMBaeTcs Ha 12-M pedpe, rie nepexoauT B
HVDKHIOIO TPaHMILy; NEPENHssl TpaHulia IJIEBPHI CIIpaBa M CJIEBa OT KyNOJa HIET
yepe3 TIPYAUHHO-KIIOYMYHOE COWIEHEHHE, pacloJiarasich I03aJd pPYKOSTKH
IpyAUHBL, 10 2-T0 peldpa, Ie mpaBas U JieBasi TPAHUIIbI COMMXKAIOTCA U UAYT BHU3
no 4-ro pebpa; 3aTem IMpaBas TpaHHUIA MpojoDKaeTrcss A0 6—7-ro pebpa u
NEepPeXOAUT B HUKHIOIO TPAHUILy, a JieBasi OTKJIOHSIETCS BJIEBO, MEPECEKAET JIEBBIN
Kpail TpyJIMHbI, UAET NOYTH NapajuiesibHO 4-My pedpy 10 6-ro pedpa U NepexoauT
B HIDKHIOIO TPaHMILY; HYDKHSISI TPAaHUIIA MJIET OT CEepelMHbl Xpsiia 6-ro pedpa mo
CpelHEel KIIOYMYHOW JIMHUM, TMepecekaeT Xxpsuy /-ro pedpa, 1O cpenHeu
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nonMeimieyHo ymHun — 10-e pebpo, a c3amu nmoxoaut 10 12-ro peOpa.
Bepxyika Jerkux COOTBETCTBYET BBICOTE KyIOja IJIEBPHL. 3aIHUE Kpasi JETKUX
COBNAJAIOT C 3aaHed TpaHuliei miueBpwl. [lepenusis rpaHuiia mpaBoro JIETKOTO
TaK)K€ COBIAJACT C NEpeJHEeW T'paHMIle IUIEBPHI, a MEpeAHssl T'paHUla JIEBOTO
JIETKOTO COBMNAJAeT C Mepe/Hel TpaHHIleW TUIeBpbl JUIIb A0 4-To pedpa, 3arem
OTCTyHaeT OT Hee BJIEBO JIaTepalibHO, 00pa3ysl CepAeuHyl0 BbIpe3Ky. HuxHsis
IpaHUlIa JIETKUX, pacroyioxkeHHassiHa 1—2 peOpa Bblllle TPaHUIlbI TIJIEBPHI, UJIET OT
6-ro pebpa, Mo cpemHel KIIOYNYHOW JTUHUHU TIEpeceKkaeT 7-¢ pedpo, Mo cpemHen
ITOJIMBIIIIEYHON — 8-€, 110 0KOJIONO3BOHOYHOM uHuH — 11-¢.

CpenocteHne - KOMIUIEKC OpPraHoB (CepAlle C KpPYIHBIMH COCYAamH,
BUJIOUKOBAS JKeJie3a, Tpaxes, OpOHXHW, TpydHAs aopTa, MUIIEBOI U PSIA APYTHX
oOpa30oBaHuUii), pacIOI0KEHHBIX MKy TBYMS IJIEBPATHHBIMHI MEIIIKaAMHU.

KonTposabHbIe BONPOCHI

1. Kak oxapakTepu3oBaTh CUCTEMY OPTaHOB JIbIXaHUs?

2. KakoBbI cTpoeHHEe HOCOBOM MOJIOCTH M OCOOCHHOCTH CIU3UCTOMN
000JIOUKH €€ JAbIXaTeIIbHON

U OOOHSITEIBHON YacTei?

3. Kakoe cTpoeHrne UMeET TOpTaHb?

4. Kak coequHSI0TCS MKy co00i xpsimu ropranu? Kak rpynnupyroTcs
MBIIIIIIBI

TOPTaHU U KaKoBa WX (PyHKIIMOHAIbHASI XapaKTepUCTUKA?

5. Ha ypoBHE Kakux MO3BOHKOB pacIioj0KeHa ropTanb? [ 1e HaxoasTcs
(npourymnaiire

Ha ce0e) NUTOBU/IHBIN U IEPCTHEBUAHBIN XpsAIUA?

6. KakoBel cTpoenue u Tonorpadus Tpaxen 1 OpOHXOB?

7. Kakyro Mop¢hoiornyeckyro U GyHKIIMOHATBHYIO XapaKTePUCTUKU UMEET
Jerkoe?

8. Kak oxapakTepu3oBaTh CTPYKTYPHYIO €UHUILY JIETKOTO-allMHYC?

9. Uto Mo)kHO paccka3ath o meBpe? Kakue TMCTKA OHA UMeEeT?

10. Yto Takoe BOpOTa JIETKUXHU KaKue 00pa30BaHUS B HUX HAXOJATCS?

11. Yto Takoe KOpeHb JIETKOT0?

12. Yro mpencrasisier coboit pedbepHo-nuadparmaibHblii CHHYC U KAKOBO
ero (hyHKIIMOHAJIBLHOE

3Ha4YeHue?

13. Yto Takoe cpegocrenune? Kakue opranbl B HEM pacloONOKEHBI?

3ananus:

1. O3HaKOMHTCS CO CTPOCHHUEM JIbIXaTEIbHON CUCTEMBbI

2. 3apucoBaTh U MOAMNKUCATh PUCYHKH:

- KOMIIJIEKC OPTaHOB JbIXaTEJIbHOW CUCTEMBI;
- XpSIIY TOPTaHH;
- CTPOEHUE allNHYyCA.
3. Haiitu B TeKCTE OTBETHI HA KOHTPOJIBHBIE BOIPOCHI U BBIJCIHUTH UX
[IBETHBIMU (hJTIOMACTEPAMH.
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MouenoJioBas cucreMa

MouenonoBasi cHUCTEMa COCTOUT W3 MOYEBBIJCIUTEIBHBIX U IOJOBBIX
OpPraHoOB, KOTOPBIE TECHO CBS3aHBI MEXKIY COOOH aHATOMHUYECKH M UMEIOT oOIee
npoucxoxaenue (Puc.5).

HagnoyedHan
Keneza

[MonaA HUXHAA BEHA

ApTepuA

N4 e4HaA BeHa
Moyka

AopTa

M OUETOUHMEK

MoYesoM
M3 bIpb

Yhetpa

Puc.b5. MoueBmOenmMTesIbHAA CUCTEMa
MoueBblae/InTeNIbHbIE € OPTaHbl

IMoukn HaxomsITCS HA 3aJHEM CTEHKE OpIONTHOM TMOJOCTH TOo OOKam
MO3BOHOYHOTO CTOJ0a, Ha YpPOBHE TMOCIETHEr0 TPYJHOTO W TEPBBIX ABYX
MOSICHUYHBIX ~ MMO3BOHKOB. DUKCHPYIOTCS TIOYKH 00O0JOYKaMH, COCYIaMH,
OpIOIIMHOM,  TOKpBIBAIOIIE  TMOYKM  clepead, a  Takke  Omaromaps
BHYTPHOPIOIIHOMY JaBJICHUIO. B CBSI3M ¢ MPaBOCTOPOHHUM ITOJIOKEHUEM TTCUCHU
mpaBasi TOYKa JICKUT HECKOJIbKO HIKe JeBOW. [loYkM TIOKPBITHI Tpems
o0osoukaMu: (GUOPO3HON KarCyJioh, >XKUPOBOM Karcyiaoul u dacuueit (puc.6).
OpueHTHpOBaTh aHATOMHYECKHI Tpenapar HaJo CIETYIONIMM 00pa3oM: JepKaTh
JIEBOM pyKoOi Briepenu ceOsi oYKy Tak, 4TOOBI ee Oojiee BBIMyKiIas MOBEPXHOCTh
Obla oOpailieHa BIiepes, JaTepalibHbI Kpail (BBIMYKIbIA) — B JIEBYIO CTOPOHY,
MEIUaTbHBIA — B MPaBYIO; B BOPOTaX MOYKH (B yrIIyOJIEHUM TIO METUATHHOMY
Kparo), OJmKe K 3aJHel MOBEPXHOCTH, 3a COCYJIaMH HAXOJUJICS Obl MOYETOYHHK
— 9TO OyneT JneBas TOYKa. AHAJOTUYHO MOXKHO COPHUEHTHUPOBATH U IMPABYIO
nouky. Bopora mo4ku ciy>)kaT MECTOM TMPOXOXKICHHUS COCYIOB, HEPBOB,
MOYETOYHUKA. 3a BOPOTaMH €CTh YIIyOJeHHE MOYCUHOW Ma3yXH, 3amOoJHCHHON
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MOYEYHON JIOXAHKOM, MajabiMU U OOJBUIMMH YalllKaMH, COCYAaMH H >KHPOBOMU

PubpozHan

Kancyna
Bepmywea

MHPAMHIE

[ModedyHan

apTepua Kopkoeoe

BEELWECTED
Cocoder

[MoYeuHan

EEHA Mozroeoe

E2LWECTED

ModeTOUHKHE
Puc. 6. Ctpoenun nouku

kieruatkoil. [lodeuHnas masyxa OKpykeHa BemiecTBOM nouyku. Ha (ponTanbHOM
paspe3e BHUIHO CHApyXd KOPKOBOE BEIIECTBO, & BHYTPU MO3IOBOE€, HMEIOIIEE
dbopmy nupamMui, BEpXyIIKA KOTOPBIX, HOCSIINE HA3BAHUE COCOYKOB, OOpAIlEHbI B
Majiple 4YallKu. MexXay NOYEeUYHBIMH MHUPAMUIAMU PACIOJIOKEHO KOPKOBOE
BEII[ECTBO, Ha3bIBAEMOE TTOUYCUHBIMU cTOI0aMu. CTPYKTYpHOUM €IMHULICH TIOYKH, B
KOTOpOH oOpa3yeTcs Moda, sBiIseTcs He(MPOH, COCTOSIMA H3 KIyOouKa,
OKPY>KEHHOT'O KalCyJIOW, U KaHaJIblIa, UMEIOIIETO MPOKCUMAIbHYIO YaCTh, METIIIO
U JuctanbHyro yacTh. Cxemy HedpoHa Hajgo 3apucoBaTh. CyllecCTBEHHOE
3Ha4YeHUE MpU 00pa30BaHUU MOYU UMEIOT OCOOCHHOCTH KPOBOCHAOXKEHUS MOYKH.
[Touka nMeeT NBOMHYIO KanWUIAPHYIO ceThb. [lepBas ceTh, oOpasyroiias noyeyHbie
KJIIyOOUKH, COOMpaEeTCs B apTEpHUIO, KOTOpasi BHOBb pacnajaeTcs Ha KamuJuispbl
(3TO BTOpas CETh), OKPYKAIOIINE KaHAJIbIIBI HE(PPOHOB MOUYKH M COOMpAIOIIUECS B
BeHy. [lepBast kKanuJuIsipHast CETh SBJISIETCS. MECTOM, TJI€ U3 KPOBU BHYTPh KarlCyJibl
KJIIyOOuUKa BBIJEISETCS BOJA M MPOJIYKTHI OOMEHA BEIIeCTBa, O0Opa3yrolue
NEePBUYHYI0 MOYYy. BO BTOpYI0 KanmMUIApHYIO CETh OOpaTHO BCACHIBAIOTCS BOAA,
caxap ¥ HEKOTOpble O€JKH, TOCie Yero IMepBUYHAs ModYa IMpeBpamiaeTcs B
OKOHYATENIbHYIO (MU BTOPWUYHYIO). JJis TOro 4YTOOBI MPOCIEAUTH NalbHEUITU
nyTh MOYHM, HAJI0 W3YyYUTh CcOOHWpareiabHbie TPYOOUKH, Mayble U OOJbIINE
MOYEYHbBIC YALIKH, JIOXAHKY, IEPEXOIAIIYI0 B MOUETOUYHHUK.

Mo4eTOYHHUK, KaK 1 TIOYKa, JISKUT Ha 3aJHEH CTEHKE OPIOIIHOMN MOJIOCTU U
10 CBOEMY XOJly JENIUTCA Ha 3 yacTu: OPIOIIHYIO, TA30BYI0 U BHYTPUCTEHOUHYIO.
CreHka MOYETOYHHMKA COCTOMT M3 TpeX O000JOYEK: CIM3UCTOM, MBIIIEUHOH U
COECIMHUTEIbHOTKAHHOMN.

MoueBoii mny3bIpb HaxOJWTCS B MaJOM Tazy, TMo3aaud cuMdusa.
OnopoXKHEHHBI, OH pacrojaraercs KCTpanepUTOHEATbHO, a4 HAMOJIHEHHBIA —
Me30IepUuTOHeAIbHO. MOoUueBO# My3bIpb UMEET YaCTH: JHO, TEJIO, BEPXYLIKY.

MouencnyckaTrejabHbI KaHAJ UMEET 3HAUUTEIIHHBIC TIOJIOBBIC OTINYUS. Y
JKEHIIMH OH OTKPBIBACTCS B NPEAJABEPUHU BIIarajauiia W MPeACcTaBiIsieT CoOoi
KOPOTKYIO TPYyOKy ¢ nByMs cuHKTepamMu. BepxHuil COUHKTEp TOCTPOEH H3
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[JIAJIKOW  MYCKYJIaTypbl (HEPOU3BOJIBHBIN),

a HWKHHUH, pAaCIOJOKECHHBIM B

00J1aCTH MOYEIOoJIOBOM AuadparMbl, — U3 MONEPEUHONOJIOCATON (MPOU3BOIBHBIN).
Y MyXUYHMH MOYEHCITYCKAaTeIbHBbIN KaHal MpeACTaBiIseT co0oil Ooliee MJIMHHYIO
TpyOKy, B KOTOPOW paziMyaloT TPU YacTH: MPEACTATENbHYIO0, NEPENOHYaTyI0 U
ryouaryto. OH CIOy>XUT AJis BBIBEJACHUS HE TOJIBKO MOYH, HO U CIEPMBI.
Tomnorpadus MoueBbIX OPraHOB MpeCTaBiIeHa B Ta0. 2.

Ta0mumna 2.

TonorpaqmquKne B3AaUMOOTHOIICHUS MOY€BbIX OPraHoB

HasBanmue IHouxn Mo4eToYHUK MoueBoii ny3sIpb
opraHa
TooTonus Ilosacununas Bpromnas monocTs, ITomocts Manoro
obnacTb Ta3 Taza
CKeJIeTOTONnUuS Yposeusr XII rpymnuoro | I wim Il moscHnuHbIH ITo3agu 106KOBOrO
— |—II mosican4HOTrO II03BOHOK, I10JIOCTh cumpusza
M0o3BOHKOB. [IpoonbHbIe | MaJIoro Taza
OCH TOYEK 00pasyroT
OCTPBIH Yroi, OTKPBITHII
kHu3y. Jleas  mouka
TepeceKaeTcs 12-m
pebpom nocepenHe,
mpaBasi — Onmke K
BEPXHEMY TIOJTIOCY.
BepxauMm KOHLIOM MOYKa
JIOXOIUT 110 ypoBHs 11-
ro pebpa, HWKHHUHA KOHEIT
OTCTOUT oT
MOJIB3IOIIHOTO  TPeOHs
Ha 3—5 cMm
Cunronust Caamu: muadparma, | C3aam: MOsICHUIHAS Crepenu: cumdus,
KBaJpaTHas MbIIIAa MBIIIIAa, a B IIOJJOCTH Mpeany3bipHas
MOsAAICHULIBI, TMOICpPCHUHAasA | Ta3a MOAB3AOUIHBIC KJI€TYaTKa,
MBIIIIIIA KUBOTA, COCYJIBI; MEHATIHHO K IHY mpuieraer
MOSICHHUYHAS MBIIIIA. | OT MPABOTO npeacTaTeabHas
CBepxy: HaIIOYCIHUK. MOYETOYHHKA: HUKHSIS Keyesa; C3au: aMITyJIbI
Crepenu: 'y  TpaBoi | rmoias BeHa; JaTepaibHO: | CEMSBBIHO-
MOYKN — mpaBasg A0JA | BOCXOAsAIIas CALIUX IMPOTOKOB u

MCUCHH, HUCXOASIIast
9acThb

o0o1ouHadg U cienast
KHILKH, MEIHATLHO

CEMEHHBIE ITy3bIPbKH,
npsiMast KHIIKA (y

JIBEHA IIIATUTIEPCTHOMN OT JIEBOTO MOYETOYHHMKA: | JKEHIIWHBI MaTKa
KHUIIKH, 4acTh | aopra, W BIArajguine), CBEpXy:
BOCXOJAIICH 000JI0YHON | JIaTepaabHO: TIETIIN TOHKON
KHIIKW; Y JICBOW TOYKH | HUCXOHAIIAas 000J0YHAs | KUIIKH,  CHTMOBHIHAS,
— XKEIIyJIOK, XBOCT KHIIIKa U KOPEHb HMHOTa clienas
MOKETYJOYHON OpBDKEHKHA CUTMOBHJTHOW | KHIIIKa
JKeJIe3bl, CCIIC3CHKA, KUIIKA
HUCXOmass 000104YHas
KHUIIKa
OTHOLICHHE K DKCTpanepuTo- DKCTpanepuTo- Me3zonepuTtoneans-
oprommHe HEAJIbHO HEAJIBHO HO (HaIIOJTHEHHBIN),
3KCTpaIepuTo-

HeaJIbHO (ITyCTOM)
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IHosi0BBIE OpraHbl JENATCS HA BHYTPEHHHE U HapyXHbIe. [10JI0BbIE Kele3bl
B OTJIMYKE OT OOJBIIMHCTBA 5KeJie3 BhIIEISAIOT 10 CBOMM MPOTOKAM HE JKUJKOCTh, a
MOJIOBBIE KJIETKH, @ HEMOCPEACTBEHHO B KPOBb — IIOJIOBBIE TOPMOHBL. Takum
00pa3oM, IMOJIOBBIE >KEJIE3bI BBHITOIHSIIOT SK30KPUHHYIO U SHJIOKPUHHYIO (PYHKIUH,
T. €. SABJISIIOTCSA KeJle3aMU CMEIIaHHOM (IBOMHOI) CEeKpELHH.

My:xcKue moJioBbie Opraubl. K BHyTpEHHUM TOJIOBBIM OpraHaM OTHOCSITCS
SUYKH, CEMSABBIHOCAILIME  TPOTOKH, CEMSIBHIOPACHIBAIOIIME  MPOTOKH U
npeacrarenpHas keneza. Ha tabnumax cienyer pacCMOTpETh MOJIOKEHUE SIMYKa,
NPUAATOK SIMYKa, MPUISKAIIUA K €ro 3aJJHEMYy Kparo, €ro 4acTu (roJOBKY, TEJO,
XBOCT), OOOJIOYKH, MOKpbIBaOIIME sAndko. Kpome TOro, Hajgo 3apucoBaTh
BHYTPEHHEE CTPOCHHME SIMYKA: W3BUTHIC CEMEHHBIC KaHaJbIbl, SBISIONIUECS
MECTOM 00pa30BaHUsI MY>KCKUX MOJIOBBIX KJIETOK; MPSIMbIEC KaHAJbIIbl U KaHAJIBIIBI
CEeTH SMYKA — BBIBOASIIME NYTH JMJIsI CHEPMATO30MIOB; TMPOTOK MPUJIATKA;
CEMSBBIHOCSIIUIN MPOTOK, CTEHKAa KOTOPOrO0 COCTOUT W3 TPEX CJIOEB: CIU3UCTOTO,
MBIIIEYHOTO ¥ COEAMHUTEIbHOTKAHHOTO.

CeMsBBIHOCSAIIMI TPOTOK, OTXOJs OT SIMYKA, BHAyaje HJET B COCTaBE
CEMEHHOTO KaHaTHKa, COCTOSIIETO M3 KPOBEHOCHBIX U JIMM(PATHYECKUX COCYJIOB,
HEPBOB Y MBIIIIIbI, IOJJHUMAIOLIEH SIMYKO. 3aTEM Y BHYTPEHHETO MaXOBOr'0 KOJbIIA
CEMSBBIHOCSIIUN MPOTOK OTXOJUT OT CEMEHHOIO KaHAaTWKa M OITyCKAaeTCs B
MOJIOCTh Ta3a, € COEIUHACTCS C MPOTOKOM CEMEHHOTO IMy3bIpbkKa, o0Opa3ys
CEeMSIBBIOPACHIBAIOMINI NPOTOK. [IpOTOK MpoXoauT vepe3 TOJILy MpeacTaTeIbHON
JKeJe3bl U OTKPBIBAETCS B MPEACTATENbHYIO YACTh MOYEHCITYCKATEIIbHOIO KaHaJja.
Cekpert npeacTaTesIbHOM KeJe3bl CTUMYJIHPYET MOJBHKHOCTh CIIEPMATO30HI0B.

K HapyXHBIM MYKCKHM TMOJIOBBIM OpraHaM OTHOCSITCA TOJIOBOM Wi€H U
MOIIIOHKA.

Kenckue nosioBbie opranbl. K BHYyTPEHHUM XE€HCKUM TOJIOBBIM OpraHaM
OTHOCATCA: SIMYHUK, MAaTKa, MAaTOYHbIC TPYObl W BIAraJIvile; K HapyXHBIM —
OOJBIIME TOJIOBBIE TYOBI U 0Opa30BaHUs, PACTIONOKEHHBIE MEXKIy HUMHU (MaJble
MIOJIOBBIE TYOBI, KIIUTOP).

SlMYHMKK PaACIIONIOKEHBI HA 3aJHEN MOBEPXHOCTU IIMPOKOU CBSI3KH MATKH,
COOCTBEHHYIO CBSI3KY SIMYHUKA, C TIOMOIIBIO KOTOPOM OH COEIMHAETCS C MAaTKOM, U
MOABEIIMBAIOIIYIO CBSI3KY SIMUHHUKA, KOTOpask UJIET K HEMY OT CTEHOK Ta3a, a Tak¥Ke
MaTOYHbIE TPYOBI, MIYIIME OT MATKH K SIMYHHUKY (OpIOIIHOW KOHEI[ TpyObl
3aKaHUYMUBAETCA 0aXpOMKaMH, KOTOPbIE JOXOASAT MOUYTH JI0 TOBEPXHOCTH SIMYHUKA,
CIOCOOCTBYS JABMIKEHUIO SUIICKIETKH K MaTke). BHyTpeHHee CTpoeHue sSUYHUKA
— €ro KOpPKOBBIM CJIOM, COCTOSAIIMA W3 KEIE3UCTOM TKAaHW M COACPKAIINAN
(G OUTHKYIIBI, B KOTOPBIX Pa3BUBAIOTCS )KEHCKUE TMOJIOBBIC KICTKU (SIULIEKIETKH), U
MO3TOBOM CJIOH, COJIEPKAIIUN COCTMHUTEIBHYIO TKaHb, COCYIbl U HEPBHI.

Martka pacrnoyio’)keHa B MajoM Ta3y (MEXIy MOUYEBBIM Iy3bIpEM U MPSIMOU
kuikoii). OHa UMeeT YacTu: JHO, OOpaIlleHHOE BBEPX, TEJNO, CYKHBAIOIIEECs 10
HaIpaBJICHUIO K IIEHKe, U MICHKY, BAAIOUIYIOCS BO BIArajuille; MOBEPXHOCTH —
My3bIPHYIO U KHUIIICYHYIO; CBSI3KH, (DUKCUPYIOIINE MATKy — IIUPOKYIO, UIAYIIYIO

OT Kpas MaTKM K CTE€HKaM Ta3a, W KPYIJIyl0 — OT JHAa MaTKd K TIyOOKOMY
naxoBoMy KoJibily. CTEHKa MaTKU COCTOUT U3 CIU3ZUCTONM OOOJIOYKH, MBIIIICYHON
000JIOUKH, HWMEIOMEH TpU CJIos (BHYTPEHHUW — TMPOJOIBHBIN, CpPeIHUA —
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KPYroBOW, HapyXHbII — TPOJOJbHBIA), U CEPO3HON 000JOYKH, KOTOpas

IMOKPBIBACT MATKY CO BCEX CTOPOH U 06pa3yeT IIUPOKHUE CBA3KH MATKH.

Brnaramume ¢ omHOM CTOpPOHBI OXBATHIBACT WLICUKY MAaTKH, a C JPYyrou
OTKPBIBAETCS B MOJIOBYIO ILIEJIb.
Tomnorpadus mos0BBIX OpraHoB MpeIcTaBlieHa B Ta0. 3.

Taomumna 3.

Tonorpaguyeckue B3aUMOOTHOIICHUS MYKCKHX UM KEHCKHUX
M0JIOBBIX OPraHOB

Opran IIpeacrarenbHas Cemennbnlie | Martka SAnuHuk Baaraauie
JKeJyre3a Ny3bIpbKH

T'onoronus | Manblii Ta3 Mansriii Ta3 Marsebrit Ta3 Maislii Ta3 Maislit Ta3

CuHTonus JIHO MOYeBOIrO JIHO Mo4eBOro MoueBoit SIluaHUKOBas Cnepenu: MoueBOH
y3bIpsl, CEMEHHBIE My3BIpS, My3bIPb, sIMKa My3BIPh U
My3bIPEKHU KOHeYHbIl OTACIH | TIpsiMast OoTrpaHUYeHA: MOYEHCITYCKATEIhHBINA
Y aMITyJTbI MOYCTOYHHKOB, | KHIIIKa, c3amu KaHalr; c3aJId: mpsimMast
CEMSIBBIHOCSIITIX npsiMast KUIIKa, | MeTIn MOTYPEBHBIMU KuIika. Biaraauie
MIPOTOKOB, OCHOBaHHE TOHKHUX cocynamu u MIPOXOJNT Yepe3
MOYEITOIOBas MPEACTATETFHON | KHUIIIOK, MOYETOYHUKOM, | MOYEIOJIOBYIO
nuadparma, JKeJIe3bl HWHOTAa CBEpXy — nuagparmy
cum@u3, amIrya CUTMOBHIHAS | HAPYXHBIMH
MIPSIMOY KHIIIKH; 9epe3 KHUITIKa TTOB3AOIITHBIMHI
MPECTaTEIbHYIO cocylaMu, CHU3Y
JKeJe3y MPOXOIUT — MAaTOYHOH U
MOYEHCITYCKATETHHBINA 3amnupaTeTbHBIMU
KaHaj apTepusiMU

OTHoumeHne | DKCTPaNepUro- Okcrpanepuro- | Mesonepuro- | MHTpanepuro- DKCTparnepuTo-

K HeallbHO HEaJIbHO HEaJIBbHO HeallbHO HeaJbHO

OprommuHe

KoHTpoJibHBIE BONIPOCHI

1. Kak pacnonoxeHbl MOYKu?

2. KakoBo BHeUIHEE CTPOEHUE TOYKH, KAaKh€ 000JIOUKH OHA UMEET?

3. KakoBO MaKkpOCKOIINYECKOE U MUKPOCKOIINYECKOE CTPOECHUE TTOYKN?

4. Kak oxapakTepu30oBaTh CTPYKTYPHO-(DYHKIIMOHAJIbHYIO €UHUILY TIOYEK —

HedpoHn?

5. Kak mocTpoeH MoueBoi my3bIph?
6. Ha xakue yacTu AeIuTCs My>KCKOW MOYEHCITYCKaTEIbHbIN KaHaI?
7. Kakoe cTpoeHre UMEIOT IUYKO, CEMSBBIHOCSIINN U CEMSBBIOPACHIBAIOLIHI

MPOTOKH,

npeJicTaTeIbHast Jxene3a?
8. Kak mocTpoeH ceMeHHOM KaHATHK?
9. B ueM 3akirouaeTcsi ciepMaToreHe3 U TOpMOHaIbHAST (PYHKITUS SUIKa?
10. KakoBo cTpoe€HHE MAaTKU U MAaTOYHBIX TPYO?
11. Kak noctpoeH ssM4yHUK?
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12. Kak npoTekaer mpoiecc CO3peBaHUs SIMIEKIETKH, B YEM 3aKIIFOUAETCS
rOpPMOHAJIbHAs
byHKUMS SMYHUKA?
13. Kak mocTtpoeHa npoMexHOCTb?
14. Kakoe cTpoeHHe UMEET MOJIOUHAs xKeJe3a?
3aganus:
1. O3HaKOMHTCS CO CTPOCHUEM MOYETOJIOBON CHCTEMBI
2. 3apucoBaTh U MOANUCATH PUCYHKU:
- KOMILUIEKC OPIaHOB MOYEBBIIEIUTEIbHON CUCTEMBI;
- CTpOCHHE HePpOHa;
- KOMILUIEKC BHYTPEHHUX OPraHOB JKEHCKOW MOJIOBOW CUCTEMBI,
- KOMILUIEKC BHYTPEHHUX OPraHOB MYXCKOW ITOJIOBOM CUCTEMBI.
3. HaiiTu B TeKCTE OTBETHI HA KOHTPOJIBHBIE BOMPOCHI U BBIJICTUTD UX
[BETHBIMU (hJIOMACTEpaMH.

85



CCpI[C‘lHO'COCYIII/ICTaH CUCTEMA U OpraHibl HMMMYHOTICHE3a

N arvdeckan cHCTema KpoegeHOCHaA CHCTEMA

N COHHaA
j apTepus

y EepHAnA ApemMHan
— nanaA eeHa BEHA
NérovHan
Bundkoean Mneves an 4 ANTEPHA
’ £ A1 HitsHAA
oy IH 0 3 H = BopoTHan nonas
NPOTOK e < bera BeHa
Ceneséuia - - Aopra
Nyueean
o _ ARTERWA
" Ve
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‘B EenpeHHan
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J EeapeHHaA
aprepa Eonua
T aTHYeCcKHe 1 ". il ERHA HOMM

cocy Al Ve
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Puc.7. CepneuHo-cocyaucrasi cucTeMa
KPOBEHOCHAS CUCTEMA

CepaeuHo-cocyaucrass ~ cHUCTeMa  COCTOMT M3 KPOBEHOCHOM U
muMdaTtuyeckoi cucreM. KpoBeHocHasi cuctemMa COCTOUT U3 apTepuil — COCYIOB,
M0 KOTOPHIM KPOBb TEYET OT CEpJilla, BEH — COCYIOB, IO KOTOPHIM OHa
BO3BpalaeTCs K CEpJilly, U KaMWUIAPOB — TOHYAWIIINX COCYJO0B, PACIIOIO0KEHHBIX
MEXKIy apTepusiMU M  BEHAMHU W  COCTABISIIONIMX  T[JABHYK  4acTh
MUKPOIUPKYJISITOpHOTO pycna. [locnennee mpeacTaBisieT co0oOi  aHATOMO-
(U3HOTOTUYECKUI KOMIUIEKC KPOBOOOPAIICHHSI, C KOTOPHIM CBSI3aHBI MEXaHU3MBbI
peryssiliud TOKa KpoBU B opraHax. OCHOBHBIMH 3BEHBSIMU €r0 SIBIISIIOTCA
apTepHoJIbl, B KOTOpPbIE MEPEXOIAT apTepUH, NPEKANMWLISAPbI, KAIWUISPHI,
MOCTKANWJUISIPbI, BeHYJbl (KOPHU BEHO3HON CHUCTEMBI) U apTEPUOJIO-BEHYJISIPHBIC
aHACTOMO3BI.
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KpoBp nBmxkeTcs 1Mo OOJBIIOMY KpPYry KpOBOOOpAIEHHS, WIH TEIECHOMY,
KOTOPBIN CITYXUT JJIsI IOCTABKM TKAHSAM TeJla MUTATEIbHBIX BEIIECTB U KUCIOPOa,
U 10 MaJIoOMy KPYyTy KpOBOOOpaIlleHUsl, UJIM JIETOYHOMY, KOTOPBIH CIY>KUT JJIs
oOoraiieHus KpoBU KUCIOPOAOM B JieTkuX. Kpyru kpoBooOpanieHus: HAUMHAIOTCS
B JKEJIyJ04YKaX Cep/iia, a 3aKkaHYMBalOTCA B Iipeacepausx (puc. 8).

Nérkue

Kanunnape

Nérodnan
EEHA

NeroyHan
ApPTERMA

Neeos

Mpagoe npeacepams
NpeacepaMe Nes b
Mpagkii Heny fouek
HENY A04 K
Monaa
BEH3

AopTta

Kanunnape

KiOH BUHOCT M

Puc. 8Kpyru kpoBooOparieHus.

Manbiii Kpyr KpoBOOOpalleHHMs] HAUMHAETCA W3 TMPaBOro JKEIyAouyKa
JIETOYHBIM CTBOJIOM M 3aKaHYMBAETCS B JIEBOM MPEICEPANN YETHIPbMSI JIETOUYHBIMH
BeHaMH. boibpmioil Kpyr KpoBOOOpalieHUsI HAUMHAETCS M3 JIEBOrO >KENyJ04yKa
aOpTOM M 3aKaHYMBAETCS B NPABOM IMPEACEPAUN BEPXHEW M HUKHEU IOJBIMHU
BeHaMu. OOIye 3aKOHOMEPHOCTH XOJa apTepuil: KpyNHbIE apTepuu UAYT IO
crubaTeNbHOM CTOpOHE Tejla WIM KOHEYHOCTEH, IOCKOJIbKY OHa Oosblie
3allUIIeHa, U 10 0oJiee KOPOTKOMY ITyTH; OOJIbIIas 4acTh apTepUil pacrosiaraercs
10 NPUHLUIY ABYCTOPOHHEH CUMMETPHUH; OCHOBHBIC apTEPUAIBHBIE MAruCTPAIN
JIeNATCS COOTBETCTBEHHO KOCTHOM OCHOBE (Ha Ijiede M Oellpe MMEeTcsl MO0 OJTHOM
apTepuu, a Ha MPEAIUIEYbE U TOJIEHN — 10 JIBE); apTEPUU HIYT BMECTE C BEHAMH,
TUM(paTUYECKUMHU COCYJJlaMUd M HEpBaMH, 00pa3ys COCYJIUCTO-HEPBHbBIC ITYUKU;
apTepuu MPOXOAAT B Keno0ax M KaHaiaxX, 00pa30BaHHBIX KOCTSIMHU, MBIIILIAMHA U
dacuuaMu, 3alUIIAIONIMMUA UX OT CHABIMBAaHMS; B TIOJIOCTSX Tejla apTepuu
JEJSTCS Ha MPUCTEHOUYHBbIE (Y CTEHOK IOJOCTEW) M BHYTPEHHOCTHBIE;, apTEepHUH
00pa3yloT pa3iauuHble MNPUCIOCOOJIEHUS, COOTBETCTBYIOIIME (YHKLIUU OpraHa
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(cocyaucTpie CeTH, KOJbIla, AYrooOpa3Hble aHACTOMO3bI); KaauOp apTepuu
onpenensercs GQyHKIUEH opraxa.

OO0mwmii miaH CTPOECHHS] CTEHKHU COCY/IOB: BHYTPEHHSS O000JI0YKa —
AHAOTENTUANbHAS, TIOKPBITAasi CO CTOPOHBI MPOCBETA COCY/IOB PHJIOTEIHNEM, KIETKU
KOTOPOTO HMMEIOT IUIOCKYI0 (opMy, TECHO TMpuiexar Apyr K Jpyry u
pacrnoJiokeHbl Ha 0a3anbHON MeMOpaHe, HAIIOMUHAS 110 CTPOCHUIO OJTHOCIIONHBIM
IJIOCKUM 3MUTENUH, XOTS MO MPOUCXOKICHUIO OHU OTHOCATCA K COSAMHUTEIbHON
TKaHW; CPEeAHssl 000JI0YKAa — MBIIIEYHAs, COCTOSIIYI0 M3 JIBYX CJO€B IIAJKHX
MBI (TIPOIOJIBHOTO M LIUPKYJISIPHOTO), KOTOpasi B apTEPHsIX BhIpaKeHa JyylIlle,

4YeM B BEHaX, M HapyxHas 000Jiouka — aaBeHTuIanbHas. [Ipu obuHocTH
CTPOCHHSI CTEHOK COCYIOB CJEIyeT OTMETUTh OCOOEHHOCTH CTPOCHHSI CTEHOK
apTepuil (31aCTUYECKOr0, MBIIIIEYHOTO U MBIIIIEYHO-3JIACTUUECKOTO TUIA), BEH (Ha
BHyTpeHHEHl 000JI0YKE€ MHOTO KJIamaHOB) M KamwuIIpoB (COCTOST U3
HHAOTETUANBHBIX KIIETOK, JIeXkKaIIUX Ha Oa3aJbHOW MeMOpaHe, yTo 00ecleuynBaeT
TECHBIN KOHTaKT MEXAY CTEHKOU U OKPY>KAIOIIUMH KIETOYHBIMH 3JIEMEHTAMH).

KpoBb — *KHMIKOCTB, HUPKYIUPYIOIIAsl B KPOBEHOCHON CUCTEME, — COCTOUT
U3 (POPMEHHBIX HJIEMEHTOB (IPUTPOLUTOB, JIEHKOIUTOB, TPOMOOLIMTOB) U
MEXKKJIETOYHOI'O BEIIeCTBa — I1JIa3Mbl KPOBHU.

AopTa
NEérodHan
B fiHAA APTERMA
nanaA EeqHa .
B nérkue
B nérne
: Az NETEM
M3 nérkny ~ T "- NErouHan eeHa
e 4. Mocne nérgux
.BepgHaA KpOBE BOZEPAWEETCA
KHCNOROOomM B NeEBOE NPeAcepaue. ..
KPOER
M2 THaHEH " m
nocTynaeT 8. .TEYET B NEELIX
B npasos HEMYOOYEE.
NpEaCepaMe. . .
KnanaHkel
knanaHel
2. é”;E:inlﬁ 6. NeEbA ey 0 ek
on e NepekadyWEaET KPOEL
A, . K OpraHamTena.
| -
HitsHAA [ 3. MpaeLIK #enynoder
nonaA EEHA 4 NepekadneseT KPOEL
E NETrOYHYH METMAK
KpoeoofpaweHA.

Puc.9. Crpoenue ceppna.
[{eHTpaNbHBIM OPraHOM COCYIMCTOM CHCTEMbI siBiisseTcst cepaie (puc 9).
OHO HaxoAuUTCS B TPYJTHON MOJIOCTH — B MEPEIHEM CPEIOCTEHUU U PACIIOJIOKEHO
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ACUMMETPHUYHO: OOJIbINIAsl 4acTh €r0 JICKHUT CJIeBa OT CPEAWHHOW JIMHUH Tea,
MeHbllIass — copaBa. BHemHee crpoeHue cepama — (Gopma, pa3Mepsl,
MOBEPXHOCTH, Kpas, OOpo3Jibl, OCHOBAHME, BEPXYILKY, JIEBOE U IMPaBOEC YIIKH,
COCYJbl, BIAJaOIUe B Tpeacepaus (BEPXHIOIO W HUXKHIOW TI0JbI€ BEHBI,
BEHEUHBII CHHYC — B IIPaBOE€ MNpPEICEPINE, YEThIPE JIETOYHBIE BEHBI — B JIEBOE
npeacepaue), U COCYIbl, BBIXOISIIME M3 >KEIYJIOYKOB (A0OpTy — M3 JIEBOTO
KEITyJI0uKa, JIETOYHBIN CTBOJI — U3 MPABOT0).

UToOBl COCTaBUTH TIPEACTABICHHE O TMIOJOKEHUH OTICIOB CEpIla,
HEOOXOJMMO HAyYWUTHCS MPABUILHO JEpKaTh €ro aHaTOMUYECKHWU TIpermapar:
MOJIOKUTH nuadparmMaibHOi (0osiee TIIOCKON) TMOBEPXHOCTHIO HA JICBYIO JIaJIOHB
Tak, 4TOOBI BEpXYyIIKa cepiia Obuia OoOpalmieHa K MajdbllaM KWUCTH; TPH ITOM
npeAcepaAnss W KPYIHbIE COCYAbl PACIOJOXKEHBI C3alld, a >KEIYJOUKU cep/a
(paBBIN W JIEBBIA) — BIEPEIN, YIIKH cepAlla CBOOOAHBIMH KpasiMu OOpaIieHbI
BIIEPEl M OXBATBHIBAIOT JIETOYHBIA CTBOJ. Hamo yMeTrh HaxoguTh CleAyronIue
oOpa3oBaHus: MpaBOE€ TMpEJCepaAne, CBA3AHHOE C TMPaBbIM YIIKOM CcepAla; B
MOJIOCTH TPABOT0 NPEACEPIUs] — MEKIPEICEPAHYIO MEPErOpoOaKY C OBaJIbHOU
SAMKOM, C3aIM U CBEPXY — BEPXHIOKO MOJIYI0, & CHU3y — HUKHIOIO MOJIYIO BEHBI,
MEXJy HHUMH — OTBEPCTHE BEHEYHOIO CHHYCA, MPEACEPIHO-KETYI0UYKOBOE
OTBEpCTHE, COOOIIaloIIee MPaBOe MPEACePAUe C MPABBIM JKETYI0YKOM U 3aKPBITOE
MIPEACEePIHO-KETYTOUKOBBIM KJIAMTAHOM (TPEXCTBOPUYATHIM), BXOJ B IMPABOE YIIIKO,
Ha BHYTPEHHEW MOBEPXHOCTH KOTOPOTO HAXOMASATCS TpeOCHYAThIE MBIIIIBI; B
MOJIOCTH TIPABOTO JKEIyA0YKa, B TPEICEPIAHO-KETYJOYKOBOM OTBEPCTHH — 3
CTBOPKM TIPaBOr0  MPEACEPIHO-)KETYyJAOYKOBOTO KjamaHa, OT CBOOOJHOM
MOBEPXHOCTH KOTOPBIX TSHYTCS CYXOXKHIJIbHBIE XOPbl;, 3 COCOUYKOBBIC MBIIIIIBI, K
KOTOPBIM (DUKCUPYIOTCSI CYXOXHUJIbHBIE XOPJIbl; MSICUCThIE TPaOEKYJIbl, BHICTYIIBI
MUOKap/ia, YBEIUYMBAIONIUE IMOJOCTh KEIyI04yKa, JIETOYHBIA CTBOJI, KJalaH
JIETOYHOT'O CTBOJIA, COCTOSAIINM UX TPEX MOTYIYHHBIX 3aCIIOHOK, MPETSITCTBYFOIINX
oOpaTHOMY TOKY KPOBH M3 JIETOYHOTO CTBOJIa B KEIYJ0YEK; B IMOJOCTU JIEBOTO
npeacepausi — Ha 3agHed cTeHKe 4 OTBEpPCTHUsl JIETOYHBIX BeH (MO 2 crpaBa U
CJIEBa), HECYIIMX apTEPUATIbHYIO KPOBb B CEpPALE U3 JIETKUX, BXOJ B JIEBOE YIIKO,
MPEACEPAHO-KETYIOUYKOBOE  OTBEPCTHE,  3aKpPhITOE  JIEBBIM  MPEACEPAHO-
JKETYyIOYKOBBIM KJIAIIAHOM; B TMOJIOCTH JIEBOTO XKEIyJlI0YKa — 2 COCOYKOBBIE
MBIIIIIBI, MSICUCTBIE TPAOEKyIbl, 2 CTBOPKU MPEACEPIHO-KETYT0YKOBOTO KJaraHa
C WUAYNIUMU OT HHUX CYXOXXWIbHBIMH XOpAaMHu, apTepUalIbHbI KOHYC,
MPOIOIKAIOIIUICS B a0PTY, KJIarlaH aoOpThl U €ro 3 MOITYyJTyHHBIE 3aCJIOHKH.

Crenka cepaua wumeer 3 oOonouku: 1) cepo3Hyr0 — d3OUKap.
(BUCLIEpAJIbHBIA  JIUCTOK TE€pUKap/a), COCTOSIIIYH0 W3 HECKOJIbKUX CJIOEB
COCIMHUTEILHON TKaHU, MOKPBITHIX C MOBEPXHOCTU ME30TeIueM (Pa3HOBUIHOCTh
AIIUTENNA); 2) MBIIIEYHYI0 — MHUOKap/]l, COCTABJISIIONIYIO OOJBIIYI0 YaCTh CTEHKH
cepana (Oomee  BbIpakeHa B JIEBOM  OJKENMyIOYKe) ©  0Opa30BaHHYIO
MOTIEPEYHOTIONOCATHIMA MBIIIEYHBIMA BOJIOKHAMH OCOOOTO CTPOCHUS, KOTOpPbHIC
HAYMHAIOTCA OT (UOPO3HBIX KOJEIl, PACIOJIOKEHHBIX MEXIy MPEeACepausiMU U
KEeTyJoukaMu (B MBIIMIEYHOM 000J0YKe Tpeacepauil 2 CclIos MBI —
UUPKYJSIPHBIA W TPOJOJBHBINA, a B JKEIyJAOYKax 3 CJI0 — HapyXHbIA H
BHYTPEHHHI TPOJIOJIBbHBIC, OOIIHME IS KEITYAOUYKOB, U CPEIHUN IHUPKYJISPHBIN,
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pa3leNbHbIA I KaXKJIO0TO JKEJIyAoukKa); 3) SHIAOKap[, BHICTUJIAIOIIMI MOJOCTh
cep/ia u o0pa3yroIuil CTBOPKH KjianaHa (qy0aukaTypa 3HI0Kapaa).

Muokapa COCTOUT U3 MHUOKApAHOLUUTOB, OTTPAHUYEHHBIX NPYT OT Jpyra
BCTABOYHBIMM JTUCKAMH, OTMETHUB CXOJICTBO B HX CTPOCHHH CO CKEJIETHOU
MOTNEPEYHONOI0CATON TKaHbIO (HAJTUYKME MONEPEUYHON UCUEPUCHHOCTH) U OTIUYMS
(s11pa MUOITUTOB PACIIONOKEHBI HE 10 Iepudepuu, a B LICHTPE KIETKH).

OxkonocepaeyHas cyMka (Iepukap]) — 3aMKHYTBI CEpO3HBIH MEIIOK, B
KOTOPOM IOMENIAETCS CEPALE, COCTOUT U3 HAPYKHOIO — BOJIOKHUCTOIO — CJIOA U
BHYTPEHHETO — CEPO3HOI0, NPEACTABICHHOIO IMAPUETANIBHOM W BUCLEPAIBHOU
(3mMKapa) MIaCTUHKAMH, OIPAaHUYMBAIOIIMMU MOJOCTh MEPUKap/Ia, 3al0THEHHYIO
CEPO3HOM XKUIKOCTBIO.

B HayanpHOM OTAENE BOCXOISIIEN AOpPTHI PACIIOIOKEHBI YCThbsl IIPABOU H
JIEBOM BEHEUYHBIX apTepuid, KpOBOCHaO)arImKX cepaue. [IpaBas BeHeuHas apTepus
MPOXOJUT B BEHEUHOU OOpo3/e cep/la crpaBa OT aOpThl U €€ BETBU — B 3aJ{HEH
MEXCOKETYJ0UYKOBOM Ooposne. JleBass BeHeuHas apTepusi MPOXOAUT MEXKIY
JIETOYHBIM CTBOJIOM U JIEBBIM YIIKOM CEpJILA; €€ MEPEAHSA MEXOKEIYJOUKOBas
BETBb — B OJHOMMEHHOU OOpo3e, a jeBas orudaromasi BETBb HANPABIAETCS OT
aopThl BJIEBO M Ha3aJ 10 BEHEYHOU OOpo3ie, Iie OHAa aHACTOMO3UPYET C MpPaBoOi
BEHEYHOU apTEepUEH.

Ilytn OTTOKa BEHO3HOW KpPOBM OT CEpALA: B 3aJHEM OTHEIE BEHEUYHOU
O00pOo3Abl MEXKAY JIEBBIM JKEIYyJAOYKOM M JIEBBIM MPEACEPIUEM PACIOIOKEH
BEHEYHBIM CHUHYC, OTKPBIBAIOIIUICA B MPABOE MPEACEPANE U OCYILIECTBIISIOIINAN
OTTOK BEHO3HOM KPOBHU OT BCEX OTAEIOB CEPALA, KPOME IEPETHEN CTEHKH MPABOTO
JKEIyI04YKa, OT KOTOPOM KPOBb IO NEPEAHUM BEHAM CEpJLa HEMOCPEICTBEHHO
OTTEKAaeT B INpaBo€ Ipenacepaue. Mamble BEHBI cepAala BHAAAlOT B IOJIOCTH
MPEACEPANM U )KEITYIOUKOB.

NHuuepBanus cep/a oCyleCTBISIETCS CepIeYHBIMUA HEPBAMH, OTXOASIIUMU
OT TpPaBOro0 M JIEBOIO CHUMIIATHYECKUX CTBOJIOB, M CEpPACYHBIMU BETBSIMU
Omyxnmarommx  HepBoB. l[IpoBojsmias  cucrema  cepilia  MpeacTaBlieHa
CHEUHUAIM3UPOBAHHBIMUA MBIIIEYHBIMU KJIETKAMU CEpALA, CUHYCHO-IIPEICEPIHBIM
y3JIOM, PpANOJIO)KEHHBIM MEXIY MpPaBbiM YIIKOM UM BEPXHEU II0JOM BEHOMN
(BoauTeNb pUTMa CEpALA); MPEICepAHO-KETYJOUKOBBIM Y3JIOM U MpeICcCepIHO-
YKETyIOYKOBBIM IyYKOM, HaXOJISAIIUMCS B MEXOKEITYJOYKOBOM IMEPETrOPOJIKE MO
DHAOKAPAOM; NPABOM M JIEBOM HOKKaMHU Iy4Ka, UAYIIMMU K COOTBETCTBYIOIIUM
KEIylnoykaM. OJTa CHCTeEMa NEPEAAcT HMMITYJbChl KO BCEM OTAENaM CepAla,
KOOPAUHUPYSI MOCJIEIOBATENBHOCTD UX COKPAIIECHUS.

AopTra u ee BeTBH.

Bocxopnsmas aopra: BEHEUHbIE ApTEPUN.

Jlyra aopThl: MJIEYETOJIOBHOM CTBOJ, JieBas oOLIasi COHHAsl apTepusl, JieBas
noAkiounyHasi aprepus. [l1ederonoBHOM CTBOJ BCKOPE AEIUTCS HAa MIPaBYIO
OOIIYI0 COHHYIO apTEepUIO U JIEBYIO MOAKIIOUWYHYIO apTeputo. OOIine COHHbIE
apTepuM JAEJSITCS HAa HAPYXKHYI0O U BHYTPEHHIOIO COHHBIE apTepuu. BHyTpeHHss
COHHAs apTepus Ha IIee BETBEU He JaeT. Uepe3 COHHbIM KaHajl OHA MPOHUKAET B
IIOJIOCTh Yepemna, I'Ae, IPOAs MEIEepUcTyro Nasyxy, OTAAeT IJIa3HYyI0 apTepHUIo K
OpraHy 3peHus, NEPENHIOI U CPEIHIOI MO3TOBBIE apTEPUM — K TOJIOBHOMY
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MO3TY, 3aJJHIOI0 COEIMHUTENIbHYIO ApTEPUI0— K 3aJJHEH MO3TrOBOM apTepuH (BETBb
NOAKIIOYMYHON apTepun).

Ha Tabnume crnemyeT paccMOTpeTh CTPOEHUE apTepUaIbHOTO Kpyra
0onpIIOro Mo3ra, B (hOpMHUPOBAHUU KOTOPOTO YYACTBYIOT IMEpPEIHUE U CPEAHHE
MO3TOBBIE APTEPUU, NIEPETHUE U 3aJHUE COCTUHUTEIIbHBIE APTEPUN — U3 CUCTEMBI
BHYTPEHHHUX COHHBIX apTEPHUM, a TAK¥KE 3aJHUE MO3TOBBIE APTEPUU — U3 CUCTEMBI
NOAKIIOYMYHON apTepuu (d4epe3 MO3BOHOYHYIO U OCHOBHYIO apTepun). HapyxHas
COHHAsl apTepusi NMPOEUUPYETCs OT MeCTa CBOEro0 Hadaja g0 YPOBHS BHCOYHO-
HIDKHEUYEIIIOCTHOTO CyCTaBa, IIe JIEIUTCS HAa KOHEYHBIC BETBU: IOBEPXHOCTHYIO
BHCOYHYIO M BEPXHEUEIIOCTHYIO apTepuu. [lynbcanus noBEpXHOCTHOW BHCOYHOMU
apTEpUM NPOILYIIBIBACTCS BIIEPEIN HAPYKHOTO CIIyXOBOTO mnpoxona. M3 apyrux
BETBEH HApPY)KHOW COHHOM apTEpHUM JIETKO ITOKA3aTh IMPOECKLMIO HAa KOXKY JIMIA
JULEBOM apTepuu, KoTopas orubaer Kpail HIKHEW YENIOCTH CHepenu
YKE€BATEJIBHOM MBIIILBI U HAIIPABISIETCS K YTy pTa, a 3aT€M K MEAUAIbHOMY YTy
rinaza. KpoBocHaOkeHHE OpraHOB, MBIIIIIL U KOXKH 1€ U TOJOBBI OCYIIECTBIISIETCS
BETBSIMU HAPYKHOU COHHOU apTEpUU.

[TopkmrounyHble ApTEPUM BBIXOAAT 4YEPE3 BEPXHEE OTBEPCTUE TPYAHOU
KJIETKM Ha 1€, JokKarca Ha 1-e pedpo, MNpOXOoaiaT B MEXKIECTHUYHBIX
MPOMEXKYTKAX M MPOHHUKAIOT B MOAMBIIICYHYIO SMKY, TJI€ IMOJIYy4aroT Ha3BaHUE
MIOAMBIIICUHBIX apTepuid. Jlo BXOJa B MEXKIECTHUYHBIM IPOMEXYTOK OT
NOJKIIOYMYHON apTepUu OTXOJAT: MO3BOHOYHASA apTepus, CHAOXKaromasi KPOBBIO
TOJIOBHOM M CIIMHHOM MO3T, a TaKKe TIyOOKHUE MBIIIIIBI IIIEW; BHYTPEHHSISI TPY/IHAS
apTepusi, uaymias K Nepukapny, auadparme, TpyJIHOW KIIETKE; MIMTO-IIECHHBIN
CTBOJI, HECYIIMM KpPOBb K IIMTOBHJIHOW JKEJI€3€, TOPTaHU, IJIOTKE, Tpaxee, K
MBIIIIAM [I€H. B MEXKIECTHUYHOM NPOMEKYTKE OT MOJIKIIOUYUYHON apTepun
OTXOJUT peOCPHO-IICHHBIN CTBOJ, CHAOXKAIOIIUM KPOBBIO 3aJJHUE MBIIIIbI IIEU U
MBIIIIIBl JIBYX BEPXHUX MEKPEOECPHBIX MPOMEXKYTKOB, a TaKXKe IMOMepeyHas
aprepus 1eu.B moaMbIIeyHON IMKE HaXOUTCS NOAMBIIIeYHas apTepus.Ee BeTBu
CHa0XarT KPOBBIO MBIIIIEI 00JIACTH IJICUEBOTO cycTaBa. B MenuanbHON O0po3jie
IJIeYa JICKUT TUIEYEBAs apTepusl, UAYIIAs BMECTE CO CPEAUHHBIM HEPBOM; B IIEUE-
MBIIIIEYHOM KaHajie — TIIyOOoKasi apTepus Tyieda; MEX Ty TUIeUeTyuyeBON MBIIIIIECH U
Jy4eBbIM CcrubaTeneM 3amscThsi — JIydeBas apTepus; MeEXAYy JIOKTEBBIM
crubaresieM 3arsacThsl M MbIIIIAMU-CrHOaTeNsIMU (TOBEPXHOCTHBIM U TIIYOOKHM)
— JIOKTeBasi aptepus (Oosiee kpymHasi). B o0macTu Jyuye3amsicTHOrO CycTaBa
PAcCIIOJIOKEHBI JIAJIOHHAS U THUIbHASI apTepUalibHbIE CETH cycTaBa. Ha amoHHOU
MOBEPXHOCTU KUCTH HAXOJATCS MOBEPXHOCTHAS W TiyOokas (MoJA CYXOXWIMSIMU
crubareneil nanbleB) apTepuaibHble Tyrd, 00pa30BaHHbIE BETBSIMU JIOKTEBOM U
ayyeBod aprepui. OOmmMe JaJOHHbIE TNalblieBble apTepUud HUAYT OT
MOBEPXHOCTHOM JIaJIOHHOW JIyT'W TIO HAIpaBJeHUIO K 2, 3 U 4-My MeEXMaableBbIM
MPOMEXKYTKAM U K JIaTEPAIIbHOMY Kparo 5-TO Masblia.

Hucxonsmas aopra (OpodoJDKEHHE OYTHM aopThl), HAET  clieBa BIOJIb
MO3BOHOYHOTO CT0JI0A Ha ypoBHE OT IV rpynHoro mo IV moscHUYHOTO TIO3BOHKA,
rIe OHA JCIWTCA Ha CBOM KOHEUYHBIE BETBM — IMPaBYI0 U JIEBYIO 0OIIne
MOAB3IOIIHBIE apTepur. Ha BceM MPOTSHKEHMHM HUCXOASIas aopra OTHAET
MPUCTEHOYHBbIE W BHUCLIEpAJIbHbIE BETBH (K OpraHaMm), IHPUCTEHOYHBIE BETBU
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TPYIHOW aOpThI, PACIIONOXKEHHBIE B 3aHeM cpefocTenun: 10 map MexpedepHbIX
apTepui, UAYIIMX BIOJIb HIDKHUX KpaeB pedep U CHAOXKAIOIIKUX KPOBBIO MBIIIIIBI
JIECSATU HUKHUX MEXKPEOEPHBIX MPOMEKYTKOB, OOKOBBIE OTIEIbI TPY/IU, MBIIIIBI U
KOXY CIMHBI, BEPXHUE OTHEIbl MEPEAHEN CTEHKH JKMBOTA, CIMHHOM MO3r U €T0
000JIOUKH, a Takke BepxHHe auadparManbHbie (IIpaByl0 U JIEBYIO) apTEpHH,
cHaOXkaronKe KpoBblO auadparMy, W BHCIEpaJbHbIE BETBU TPYIHOM aOpTHI,
KOTOpbIE UAYT K OpraHaM I'pyAHOM MOJOCTH; OPIOIIHYIO a0PTY, PACIOJIOKEHHYIO B
o0JacTH JKMBOTAa HA IMO3BOHOYHHMKE TIO3a7M JKEIYIKa, JABCHAIAIATUIECPCTHOU
KUIIKA, TODKEITYAOYHOU OKelIe3bl M KOpPHS OpbDKEMKM TOHKOW — KHILKH.
[IpucTeHOUHBIE BETBU OpPIONTHOW aopThl (HWXKHUE AuadparMalbHBIE apTEPHUH,
cHaOKaroIue KpPoBbIO amadparMy, 4 TOSCHUYHBIE apTEPUU, HUIYIIHEC MEXKIY
MOTIEPEYHBIMU  OTPOCTKAMH TIOSICHUYHBIX TO3BOHKOB W CHA0XAIOIIHME KpPOBBIO
MOSICHUYHBIE TTO3BOHKH, CIIMHHOM MO3T, MBIIIIIbI TOSICHUYHOW 00JIACTH U )KMBOTA)

— TMapHble, TOTJla KaK CpeIWHHAs KpEecTLoBas apTepus — HemapHas (OHa
ABJISIETCA TPOAOJDKEHUEM aOpThl M PA3BETBISIETCS HA Ta30BOM IMOBEPXHOCTHU
KpecTila M KOIYMKAa); HENmapHble BHUCIEpaAIbHbIC BETBU OpIOMIHONW aopThl: 1)
YpEBHBIA CTBOJI, OTXOJSIIMKA OT aOpPThl HAJ BEPXHHM KpaeM MOMKEIyAOYHON
xene3bl Ha ypoBHe XII rpyHOro nmo3BoHKa, €ero 3 BETBH — OOIIYI0 MEUYEHOYHYIO

apTepuIo, CHA0XKAIONIYIO KpPOBBIO KEITYJIOK, KETUHBIN y3bIPb,
JBCHAAIATUIIEPCTHYI0 KHIIKY U MOKEIYJOYHYIO JKENe3y; CEJIE3€HOYHYIO
apTEepUI0, UAYIIYI0 MO BEPXHEMY Kparo IMOJKEIYJOYHOM KEIe3bl U JAIOUIYIO
BETBH K KEIYIAKYy, K OOJBIIOMY CaJbHUKY, K TMOJUKEIYJOYHON Kejese, K
CEJIC3EHKE; JIEBYIO JKEIYJIOYHYIO aAPTEPUI0, MPOXOASAUIYI0 IO MaJiOd KPHUBU3HE
JKenynka (cleBa HalpaBo); 2) BEPXHIOI OpBDKEEUHYIO apTepuio, KOTopas
HAYMHAETCSl HUKE YPEBHOTO CTBOJIA HA YPOBHE | MOSCHUYHOTO MO3BOHKA, MO3a/IU
TOJIOBKH TOKEITYJOYHOM JKeJIe3bl, UACT B OPhKEMKE TOHKOW KUIIKU U JIa€T BETBU
K TIO/KETYIOYHOM JKelle3e, Tolled M monap3faommHor kumkam (18—20 Berseit),
CJIETION, BOCXOSIICH U TOmepedyHor o000AOYHOM KuIKaM; 3) HIKHIOK
OpBDKEEUHYIO apTepuio, OTXOJIIYI0 OT HWKHETro oTnena OpIOIIHON aopThl Ha
ypoBHe [II TOSICHUYHOTO TO3BOHKA 3a MPUCTEHOYHBIM JIMCTKOM OpPIOIIUHBI,
JAIONIYI0 BETBM K HUCXOJSIIEH M CUTMOBHJIHOM OOOJOYHBIM KHUIIIKaM U K
BEpXHEMY OT/ENy MPSIMOW KHIIKH; MEXAY BEPXHEH M HIDKHEW OpbIKECUHBIMU
apTepusMH, Ha TOTIEPEYHON 000J0YHON KHIIIKE, UMEIOTCS aHACTOMO3bI; TapHbIE
BUCIIEpAJIbHBIE BETBM OpIOIIHOM aOpThI: CPEAHUE HAAMNOYEUYHBIE apTepUH,
OTXOJSIIIME OT HEeEe Ha YpPOBHE | MOSCHUYHOTO MO3BOHKA, MOYEUYHBIE aApTEPHU,
oTxojsue Ha ypoBHE Il MOSICHUYHOTO MO3BOHKA; SIMYKOBBIC WM SMYHUKOBBHIC
apTepuu, UAYyIIME K TIOJOBBIM JKejle3aM; HapyXHYIO U BHYTPEHHIOIO
MOJAB3/IOIIHBIE apTEPUM, HA KOTOPBIC IEIUTCS OOIasi MOJB3OIIHAS apTepus y
BEPXHEr0 Kpas KpECTIIOBO-TOJIB3/IOIIHOTO COYJICHCHHS; MapueTalbHble BETBU
BHYTPECHHEH IMOJB3IONTHON apTepuu, UAYIIUE K MBIIIIAM MOSCHUYHOW 00J1acTH,
ATOAWYHBIM ~ MBIIIIAM, K T[IO03BOHOYHOMY CTOJIOYy ¥ CIOHHHOMY MO3TY;
3anupaTebHyI0 apTEPUI0, BBIXOISIIYI0 W3 TMOJIOCTH Ta3a 4Yepe3 OJHOMMEHHBIN
KaHaJl ¥ OTJAIOIIYI0 BETBH K MPUBOJIAIIMM MBIIIIAM M KOXKE Oe/pa, a TakkKe K
Ta300€/JpeHHOMY CYyCTaBYy; BHUCIIEPAIbHBICE BETBH BHYTPEHHEW MOAB3IOIIHON
apTepuu, KOTOPbIE
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OCYIIECTBISIIOT KPOBOCHAOKEHHWE OPraHoB Majoro Tas3a, MPOMEXKHOCTH,
HIDKHETO OTJiela MPsIMOW KHWIIKKA W HApY)KHBIX IOJIOBBIX OPTraHOB; OCIPEHHYIO
apTepHIo, MPOHHUKAIOIIYIO Ha OEIPO Yepe3 COCYIUCTYIO JIAKYHY M PACIIOIOKESHHYIO
B 00pO3/1e MEXTY MOB3IOIIHO-TIOSCHUIHON M rpeOeHYaTON MBIIIIAMH; €€ BETBb
— rayOoKyro apTepuio Oeapa (OCHOBHBIE BETBU OCAPEHHOM apTepuu CHAOXKaIOT
KPOBBIO MIEPETHIO0 OPIONTHYIO CTEHKY, MOAB3A0IIHYIO0 KOCTh, BCe 00pa3oBaHus Ha
Oenpe, KOXKy Hapy>KHBIX TOJIOBBIX OPTaHOB M KOJICHHBIM CYCTaB); TOJIKOJICHHYIO
apTepuIo, KOTOpas paclojoXeHa Ha JHE TMOAKOJECHHOW SMKH U SBIACTCA
npoAOoDKeHHEeM OefpeHHoU apTtepun (depe3 OeApeHHO-TIOAKOJIICHHBI KaHall
OenpeHHass apTepHus MPOHUKAET B TMOAKOJIECHHYIO SMKY) M y HI)KHEro Kpas
MOJIKOJICHHOM MBIl JCIUTCS Ha TMEPEAHIOI0 M 3aJHIOI OO0JbIIeOeplOBbIC
apTepuH, TEPEXOJAIINe B apTepUH CTOMBL: TMEPElHss — B THUIBHYIO apTEpPHUIO
CTOIIBI, 3aHSSI — B MEAMAIBHYIO U JIATEPaJbHYIO MOAOIIBEHHBIC apTepun. BeTBu
MOJIKOJICHHON apTepuu CHAa0XaloT KPOBBIO HIDKHUE OTAETBl MBI Oeapa,
KOJICHHBIM CyCTaB, TOJOBKM WKPOHOXKHOW MBIIIIIBI, a TMEPEeIHAs U 3aJHsSA

O0ombIIeOepIIOBbIE apTEPUU — TOJIEHb W CTOMy. MeXay apTepusiMu HUKHEH
KOHEYHOCTH (HOPMHUPYIOTCS aHACTOMO3bI, @ BOKPYI CYCTaBOB — apTepHabHbIC
CETH.

Hano ymers mpourynbiBaTh MyJbCcaluio apTepuid (TUI€UEBOM, JIy4EBOM,
JIMIIEBOM, TOBEPXHOCTHOW BUCOYHOM, THUILHON apTepUU CTOIIBI U Ap.) U 3HATH, TIE
WX TPUXUMATh B ClIydyae HEOOXOJAMMOCTH OCTAaHOBKHM KpoBOTedeHHs. HaBbiku B
OMpENICNICHUH MyJbCca HEOOXOAMMBI TpPEHEepYy M mnejarory 1o (U3HYECKOMY
BOCIUTAHUIO JJIs1 KOHTPOJISI 3a CEPJICUHON AEATEIBbHOCTHIO, & CHOPTCMEHAM — JJIst
caMOKOHTpoJis. [IpomiynbsiBaHue myJibcali apTEPUi MPOU3ZBOAUTCS JIAJIOHHOU
MOBEPXHOCTHIO JUCTANBHBIX (ananr 2, 3 u 4-ro naneues. [Ipu 3TOM HEOOXO0AUMO
najblbl pacnojiarath Mo X0y apTepuil, 4TOOBI MPOITyHaTh OOJBIIYIO €€ YacTh U
TaKiUM 00pa3oM MOJy4YUTh 0O0JIbIIIE BO3MOXKHOCTEH ONpPeeNsITh KOJIMUYECTBEHHbBIE U
Ka4eCTBEHHBIE IT0Ka3aTeIH I1yJIbCa.

Ha ronoBe cnepeau Hapy:KXHOIO CIyXOBOTO IIPOXOJa ITPOLLYHBIBAETCS
IyJIbCALUs TOBEPXHOCTHON BUCOYHOM apTEpUU; CIEPEAU KEBATEIIBHON MBIIILBI, Y
HUKHEYEIIFOCTHOM KOCTH, — TYJbCAllUs JIUIEBOM apTepuu, B O0OJACTH COHHOIO
TPEYroJIbHUKAa — TyJibCcallusi OOINed COHHOM apTepuu, KOTOpasi MpUieraetr K
OyropkaMm IIONEPEYHBIX OTPOCTKOB V—VI IIeHHBIX MO3BOHKOB; B 00JacTH
BEpXHEU TpeTH Ijieya MO MeAuaabHON OOpo3/€ ABYTJABOM MBIIIIBI TIe4a —
MyJbCalUs TICYEBOM apTEpUH, a B IUCTATLHOM OTAEJE MPEAIIICUbs Ha JIAJJOHHON

MOBEPXHOCTU JYYEBOM KOCTU — IyJbCalllsl Jy4eBOM apTepuu; B 00JacTu
OEeIpEHHOT0 TPEYroJabHUKA TOJ TMaxOoBOW CBS3KOW (HMpHUOIM3UTENLHO Ha €€
cepeauHe) — Tmynbcanus OenpeHHod aprepuu. CocuuTaTh MyJlbC Ha

MOAKOJICHHOM, TepeaHelt OoJblieOepIioBoi, 3aaHell  OoJiblieOeplioBo U
MOJOIIBEHHBIX APTEPUAX OYEHb TPYAHO, TaK KaK OHHU 3aKPBITHl MbIIIAMH. [[7s
OTOM LENM MOXHO BOCIIOJB30BaThCS THUIBHOM apTEPUEN CTOINBI, ITyJbCAlUs
KOTOPOM OIpPENEISIETCA CHEpead Ha TPAHULE MEXAY TOJICHbIO M CTOIOW, HA
CEpEIMHE PACCTOSHUS MEXIY JaTepajJbHOWM M MEAWAIbHOU JIOAbDKKamu. Jlid
3aKpEIJICHUS HaBbIKA B MOJICUETE MyJIhCa PEKOMEHIYETCSI COCUUTATH MYJIbC.
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Benbl. OTTOK KpPOBH NMPOUCXOAUT MO TPEM CHCTEMaM BEH: 1) BEHBI, B KOTOpPbIE
OTTEKaeT KPOBb OT CTEHKHM Cep/illa; 2) BEHbl CHUCTEMbl BEPXHEHl MOJIOH BEHHBI,
coOuparolue KpoBb TJIaBHBIM 00pa30M OT T'OJIOBbI, IIIEH, BEpXHUX KOHEUHOCTEH,
CTEHOK TPYJIHOM KJIETKW M OPTaHOB I'PYAHON MOJIOCTH; 3) BEHbI CUCTEMbl HUXKHEN
MOJIOM BEHBI, COOMpAIOIIME KPOBb OT HIKHMX KOHEYHOCTEW, Ta3za, CTEHOK U
OpraHoB OPIOIIHOM MOJOCTH.

Ha Tabnunax Hago nocienoBaTeIbHO PACCMOTPETh BEPXHIOIO TIOJYIO BEHY U BEHBI,
ee (opMupyronme, — MPaBYI0 U JIEBYIO IUICYETOJIOBHBIC, KaXKJIasi U3 KOTOPBIX
oOpa3yercs U3 CIUAHUA BHYTPEHHEH SPEMHOM M MOJKIIOYMYHON BEH; B 3aJHEM
CPEIOCTEHUHU CIpaBa — HEMapHYI0 BEHY, COOMPAIONIYyI0 KPOBb OT MOSCHUYHON
o0nacTd, CTEHOK M OPraHoOB TPYAHOW MOJIOCTH (KpOME JIETKUX U CepAala) u
OCYIIECTBIISIIONIYKD aHACTOMO3 MEXKAY BEPXHEM W HWKHEM TOJBIMU BEHAMU;
BHYTPEHHIOIO SIPEMHYIO BEHY, HIYIIYIO B COCTaBE COCYIUCTO-HEPBHOIO ITy4Ka
ey, J0 €€ Havyajla OT APEMHOr0 OTBEPCTHUsA, Ky/a BIAJacT CUTMOBHUAHAS Ma3yxa,
BBIHOCSIIASI KPOBb M3 IIOJOCTH 4YEpela; Ha LIee — HAPYKHYK M IEPEIHIOI0
SPEMHBIE BEHBI; B IIEPEIHEM JIECTHUYHOM MPOMEKYTKE — IMOAKIIOYNYHYIO BEHY,
SBJIAIOLIYIOCS TPOJOJDKEHUEM IOAKPBUIBLOBOM BEHBbI, Ha 3aJHEH CTEHKE
OpIOLIHOW TOJIOCTH CHpaBa OT Aa0PThl — HIKHIOI IOy BEHY, B KOTOPYIO
OTTEKAaeT KPOBb OT MAPHBIX OPraHoOB OpPIOUIHOW IOJIOCTH, IEYEHHU, CTEHOK U
OpraHoB Mayoro Ta3a (KpoMe BEepXHUX 2/3 TpsMOW KHIIKH) U HIKHHX
KOHEUHOCTEM, a TakKe BEHBbI, €€ 00pa3yrolue, — IMPaByl MU JIEBYIO OOIIue
MOJB3/IOIIHbBIE, Ka)XK[ash U3 KOTOPBIX B IOJOCTH MaJOro Taza oOpa3yercss u3
CIMSIHUS BHYTPEHHEM M Hapy»KHOW TOJB3AOLIHBIX BEH; BOPOTHYIO BEHY,
cOOMpAIOIyI0 KPOBb OT HEMAPHBIX OPTaHOB OPIOITHOM MOJOCTH, JEXKAILYIO 1103311
TOJIOBKH MOJDKEITYA0YHOM JKeJe3bl, a TAKKE €€ MPUTOKH: CEJIE3EHOYHYI0, BEPXHIOIO
U HIKHIOIO OpbDKeeuHble BeHbl. Ha KOHEYHOCTSIX, TYJOBHILE, TOJOBE W IIEe
UMEIOTCSI TIOBEPXHOCTHBIE BEHBI, OTBOJSIIME KPOBb OT KOXKH, IOAKOKHON
AKUPOBOM KJIETYATKM M MOBEPXHOCTHBIX MBI, U IJIyOOKHE BEHBI, KOTOpHIE
OOBIYHO B YHUCIIE IBYX COMPOBOKIAIOT OJHOMMEHHBIE apTEPUN U COOUPAIOT KPOBb
OT TIyOOKMX MBIII] W KocTed. BOKpyr OTAeNbHBIX OpPraHoB BEHbI 00pa3yloT
BEHO3HBbIE cIieTeHus. JlaTepanbHas TMOAKOXXKHAs BeHa pPyKd (TOJOBHas)
HAQUMHAETCS Ha THUIBHOM CTOPOHE KHUCTH, y OOJBIIOTO Majiblla, MPOXOAUT IO
JaTepaibHOM CTOpPOHE TpENIiedbsi, B JlaTepajdbHOM Oopo3ne Iieda, B
JeNbTOBUIHO-TPYAHONM OOpO37€ M BHAJACT B MOJMBIIIEYHYIO BEHY; MeIUaibHas
MOJKOKHAsl BeHa pyku (umapckasi) QopMupyeTrcss U3 BEH KUCTU C JIOKTEBOM
CTOPOHBI, UIET IO MEAUATBHOMY Kparo Ipeariedbs, MeInaabHOil 00po3/e mieya,
Ha Cepe/IMHE KOTOPOM BIAJAET B IJICUEBYIO BEHY; CPEIMHHASA BEHA JIOKTS SBJISETCS
aHACTOMO30M MEXJIYy 3TUMU BEHAMHU U PACIIONOXKEHA B OOJACTH JIOKTEBOM SIMKHU;
OoJbIIas MOAKOXKHASI BEHa HOTM HAYMHAETCS B 00JAaCTH OOJBIIOTO Majiblia, UIET
0 MEIUAIbHOMY Kpal CTOIbI, MEAMAIBLHOM TMOBEPXHOCTH TOJIEHW U Oeapa u
BIIAJ[a€T IO/ MAaXOBOM CBSI3KOM B OEIPEHHYIO BEHY; Majiasi MOJKOKHAsi BEHa HOTU
OepeT Hauajlo Ha JIaTepaJibHOM MOBEPXHOCTH CTOMBI, MPOXOJUT MO 3aaHel
MIOBEPXHOCTH TOJIEHU U BIAJAET B MOJKOJIEHHYIO BEHY.

94



JIMMO®ATHYECKASA CUCTEMA U OPI'TAHBI UMMYHOI'EHE3A.

Jlumparnyeckass CUCTEMA SBISIETCS COCTABHOW YaCTBIO COCYJIMCTOM CHUCTEMBI
(puc.7). Ee ocHOoBHBIE (DYHKIIMH — TpOBeAcHUE JUM(PBI OT TKaHEH B BEHO3HOE
pyciio, oOpa3oBaHUE JTUM(OUIHBIX HJIEMEHTOB (HEKOTOPBIX KIETOK KpPOBU H
JuM(BbI), YHUUYTOKEHHUE TMOMAJAIONIMX B OPraHU3M MHUKPOOPTaHU3MOB U JPYTHX
BpPEIHBIX UHOPOJHBIX YacThll. COOTBETCTBEHHO 3TUM (YHKUIHUAM JTUM(PATUYECKYIO
CUCTEMY OOpa3yroT: MyTH, MpoBozsnme auMpy (TMMpaTHIeCKue KarmuuIsaphl,
CIIETI0 HAYMHAIOIIMECS B TKaHAX, JUMQaTHYECKUe COCynbl, JuMQaTuyecKue
CTBOJIBI M TPOTOKH); JUM(pATHUECKUE Yy3Jbl, PACIOJOKECHHBIE IO XOAY
auMdaTrHueckux cocynoB. CTpoeHHe CTEHKU JIMM(ATUIECKUX COCYAOB CXOIHO CO
CTpPOCHHEM CTEHKU BeH. OJHAKO CTEHKa JTUMQATHUUECKUX COCYJOB TOHbBINE, B HUX
3HAYUTENbHO OoJblne KiamaHoB. [lo nmumdartudeckum cocyaam TedeT JTuMmda,
KOTOpasi M0 CBOEMY COCTaBy OJIM3Ka K KPOBHM, HO HE COJEPKHUT SPUTPOLIUTOB.
[TepenBukennto TMM@bI CIOCOOCTBYIOT Takue (PaKTOPbI, KAaK COKPAILEHUE MBIIIIL,
Maccak, IIPUCACBIBAIOLIECE JIEUCTBUE I'PYAHOM KIIETKH, COKpALEHHUE MBIIICYHBIX
3JIEMEHTOB B CTEHKaX JHUM(ATUYECKUX COCYAOB, MYJIbCALUU PAIOM JEKALIMX
aprepuil. CaMbIMM KpPYNHBIMU JUM(ATHUECKUMH COCYJaMH SBIISIOTCS TPYyIHOM
IPOTOK U MpaBblil IuMpaTtndeckuil mpoTok. ['pyaHol npoTtok codupaeTr aumdy ot
HIDKHEW TOJIOBUHBI Tesla (HWKHEH 4YacTH TYJOBHUIIA, HUKHUX KOHEYHOCTEH) U
JIEBOM BEpXHEW MOJIOBHHBI T€Ja (JIEBOM MOJOBUHBI T'OJIOBbI, HIEU,IPYTHON KIETKH C
€€ COJCPKUMBIM M JICBOM BEepXHEH KOHEUHOCTHU) U BIAJAET B JIEBbIM BEHO3HBIN
YTOJI, T. €. MECTO CIMSHUA JIEBBIX BHYTPEHHEN APEMHON M MOAKIIOYNYHON BeH. B
IpaBblii TUM(ATHUECKHUI MPOTOK OTTEKAeT JuM(da OT MpaBoi BEPXHEH MOJTOBHHBI
tenra. OH BHagaeT B NpaBblii BEHO3HBIM yroj. Jlumdaruueckue y37bl
(GYHKUMOHUPYIOT ~ Kak  Ouosiormueckue  (QUIbTPBL,  3aJ€p)KUBAlOUIUME U
paspyliarone MHUKpPOOPraHu3Mbl U oOpa3yrolue JUMQOUTHBIE 3JIEMEHTHI.
Haubonee KpynHbIMU TpyIIaMd TMOBEPXHOCTHO JIEKAIIUX Y3JI0B SBISIOTCA
NOJMBILIEYHbIE, HAAKITIOYNYHbIC, TOIKIFOYHYHBIE, TaXOBbIE.

Opranbl MMMYHHOII cucTtemMbl. IMMyHHast cuctemMa 00€CIieunBaeT UMMYHHYIO
3aIIMTY OpPraHu3Ma 3a CYEeT KIETOYHBIX DJIEMEHTOB MMMYHHOU CHCTEMBI,
KOTOPBIMHU SABJISIFOTCS JUMQPOLUTHI " IUIa3MOLUTHI.
MMMyHHYIO CHCTEMY COCTaBIISIIOT JIMM(ATUUECKUE Y3IIbl, CEIEe3€HKA, KOCTHBIN
MO3I, BUJIOYKOBas JKeje3a, WM TUMYC, a TaKkKe JIUMQOMJHAS TKaHb CTEHOK
JIBIXaTEJIbHON W THIIEBAPUTEIBHON CHCTEM, K KOTOPOW OTHOCSITCSI MUHJAJIWHBI,
rpynnoBbie JUMGOUIHBIE Y3€JIKH 4YepBeoOpa3HOTrO OTPOCTKA, TIPYIIOBBIE U
OJIMHOYHBIE JIUM(OUIHBIE Y3€TKU MOAB3IOIIHON KulkU. Cene3eHKa sBISETCA
Haubosiee KPyMHbIM OPraHOM UMMYHHOM CHUCTEMBI, UTMHA KOTOPOTO JocTUraeT 12
cMm, a Bec - 150-200 r (puc.10). Ona pacmosiaraeTcsi B JIE€BOM MoapeOepkwe,
IPOEHUPYSICh MUPOKUM KOHIIOM Ha rpyAHyio kieTky mexay 1X u XI pebpamu,
UMEET XapaKTepHbI OypoBaTO-KpacHbIH OTTEHOK, YIUIOIIEHHYIO BBITSHYTYIO
dbopMy U MiATKyro KoHCUCTeHIMIO. Cene3eHka (UKCHUPYETCS B ONpPEIEICHHOM
MOJIOKEHUU TPU MOMOUIM JTuadparMaibHO-CEIe3€HOUYHOU CBA3KU U KEITYJOYHO-
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Celle3eHOYHOM  CBsi3kM. CBepxy ee TokpbiBaeT (uOpo3Has 000J0YKa,
cpacTarolascs ¢ Cepo3HON 000JI0UKOH (OPIOIIMHON).

Pwnc.10. CeneseHka:

1 - 3agHuii KoHelr,;

2 - BEpXHHH Kpaii;

3 - BOpOTa Cele3eHKH;

4 - cene3eHOYHas apTepus;
5 - cene3eHOYHas BEHa;

6 - HIDKHUH Kpaif;

7 - mepeTHUI KOHeI]

Koctubrit mo3r (medulla ossium) siBisieTcst TJIaBHBIM OPTaHOM KPOBETBOpPEHUS. Y
HOBOPOX/ICHHBIX OH 3aIIOJIHSAET BCE KOCTHOMO3IOBBIE MOJIOCTU U XapaKTEPU3YETCS
KpacHbIM 1BeToM. [lo moctmxkenuu 4-5 nmer B amadusax TpyOudaThIX KOCTEH
KpPaCHBIN KOCTHBIA MO3T 3aMEIAETCs KUPOBOW TKAHBIO M MPUOOPETAET KENThIN
OTTEHOK. Y B3POCIIOr0 YelIOBEKa KPACHBIA KOCTHBIN MO3T COXpaHSeTCs B dMH(u3ax
JUTMHHBIX KOCTEH, KOPOTKUX M TUIOCKHX KocTax. Ero oOmias macca gocturaet 1,5
kr. KpacHbiii KOCTHBI MO3r oOpa3yeTcs MHEIOWJAHOW TKaHbIO, B KOTOPOU
COZEpP)KATCSI CTBOJIOBBIE KPOBETBOPHBIE KIIETKU. JlaHHBIE KIETKH SIBISIOTCS
poJIoHAYAIbHUKAMU BCeX (DOPMEHHBIX JIEMEHTOB KPOBH M C €€ TOKOM IMONAaaioT B
OpraHbl UMMYHHOM CHCTEMBI, TIIe OCYyHIeCTBiIsIeTcs WX auddepeHnrpoBanue.
YacTe CTBOJOBBIX KJIETOK IIONMAAAeT B BHWIOYKOBYIO JKe€lle3y, TII€ OHH
muddepeHnupyrorcss  Kak  T-1uMOIMTB, TO €CTh THUMYyC3aBUCUMBIE. B
JAIIbHENIIIEM OHHM PAaCCENSIOTCA 10 ONPEAECIECHHBIM YYacTKaM, Ha3bIBa€MbIM
TUMYC3aBUCUMBIMHU 30HAMU JIUM(PATHIECKUX Y3JIOB U CENE3EHKH. T-TUMMOIUTHI
pa3pylialoT OTKUBILIKWE WM 3J0KAYECTBEHHBIE KJIETKH, a TAKXKE€ YHUUYTOXKAIOT
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Yy)KEpOJHbIE KJIETKH, TO €CTh OO0ECHEeUMBAIOT KIETOYHBII M TKaHEBBIN
UMMYHHUTET.OCTaBIIASICA YacTh CTBOJOBBIX KIIETOK IONANAET B JIPYTH€ OPraHbI
UMMYHHOU CHCTEMBI, T7ie€ OHU AU(PHEPEHIUPYIOTCS KaK KJIETKH, MPUHUMAIOIINE
y4acTHE B T'YMOPAJbHBIX PEAKIUSIX MMMYHUTETa, TO €CTh B-nmum@ouutsl, wim
Oypco3aBucumble. HammMeHoBaHuMe ATUX  KJIETOK HJIET OT  Ha3BaHUI
NPUCYTCTBYIOIIEH y mnTHIl cyMku — Dabpuimyca, TMpeacTaBisomed coboi
CKOIUIeHHEe JuM(paTUYECKOM TKaHUM B CTeHKe kioaku. [Ipeamonaraercs, 4to y
yeJioBeKa MoI00Hasi CyMKa MO0 MOKET pacroJiaraTbCs B KOCTHOM MO3re, 0o ee
NPEACTABIAIOT TPYNIOBbIE JUMQPOUAHBIE Y3€IKH TOJB3IOIIHON KHIIKH U
4epBeOOPa3HOTO OTPOCTKA. B-THMQOIUTHI SABIAIOTCS pOJAOHAYATbHUKAMU KIIETOK,
BbIPA0ATHIBAIOIIUX AHTHUTENA, WJIA WMMYHOTJIOOYJIHMHBI, M pacCeisiorcs B
OypcO3aBUCUMBIX 30HaX TMepu(epuyecKux OpraHoB HMMYHHOW CHUCTEMBI.
BunoukoBasi jkeie3a BBINONHIET HWMMYHOJIOTHYECKYIO (PYHKIHUIO, (DYHKIIMIO
KPOBETBOPEHUSI U OCYIIECTBIISIET AHAOKPUHHYIO AesTeNbHOCTh. [locnenuuit gakr
II03BOJISICT IIPUYHUCIIUTh €€ HE TOJBKO K OpraHaM MMMYHHOM CHCTEMBI, HO U K
OopraHaM BHYTPEHHEHW CeKpeuru. B BHIOYKOBOM Keje3e OCYILIECTBISAECTCS
nudepeHupoBaHue CTBOJIOBBIX KJIETOK KPACHOTO KOCTHOT'O MO3Ta, TOMaIatoIInX
B IIOJKAIICYJIbHYIO 30HY IIOAKOPKOBOro BemiectBa. [loatomy oOHa sBisieTcs
UCTOYHUKOM T-IUMQOLIMTOB, TO €CTh IIEHTPAJIBLHBIM OPraHOM HMMMYHHOMN
cuctembl. [lo oTHOIIEHHIO K HEW TUM(ATUUECKHE Y3JIbI U CeJle3€HKa SBISIOTCS
nepudepruuecKuMu opranamMu. BuiioukoBasi »eje3a HaXOJUTCS B BEpXHEM OT/Ielie
CPENOCTEHHUS, 3aJierasl Mepes OKOJIOCEPACYHOM CYMKOM, IYroM aopThbl, BEPXHEU
[I0JION M IUUICYErOJIOBHOM BeH. Ee ImepelHsss MOBEPXHOCTh COIPUKACAECTCA C
PYKOSITKOM U TEJIOM TPYJIMHBI, & K OOKOBBIM MOBEPXHOCTAM MPUIIETAIOT YYacTKU
JIETOYHOM TKAaHU W CPENOCTECHHas IUIeBpa. B BHIIOYKOBOM JK€Jie3€ BBIACISAIOT
MPaByI0 M JIEBYIO JIOJH, PACIHOJIOKEHHE KOTOPHIX OOYCIOBWJIO Ha3BaHUE OpraHa.
JlumdonmaHas TKaHb CTEHOK JbIXaTCIbHOM W IHIIEBAPUTEIBHOM CHCTEM:
MUHJAIUHBI, TPYNIOBbIE JUMQPOUIHBIE Y3EIKH YepBEOoOpPa3HOTO OTPOCTKA,
IPYIIOBbIE muMbouHbIC Y3€IIKU MOAB3I0IIHOM KUIIKH,
OJIMHOYHBIE TUM(DOUIHBIE Y3ETKH MOAB3IOITHON KUIIIKH.

Konmponvnwvie sonpocut
. Kakue cocypl Ha3bIBalOTCS apTepUSIMU U KaKre BeHaMu?
. Kak mocTpoens! cTeHku apTepuii, BeH, KauUISIPOB, JIUM(PATHIECKUX COCYA0B?
. B ueM cymHocTh Ko/u1aTepaIbHOTO (OKOJIBHOTO) KPOBOOOpaIieHus?
. Kakoe ctpoenue numeror popmMeHHBIE 3JIEMEHTHI KPOBH, T/I€ OHU 00pa3yroTcs?
. Kakuie KpoBEHOCHBIE COCY/IbI BIIA/IAOT B MIPABOE U JIEBOE Mpeacepaus?
. Kakue cocyipl BEIXOIAT U3 KEITYTOUKOB cep/iiia (JI€BOro U MpaBoro)?
. Kak noctpoeHna crenka cepana’?
. Kakue umeroTcst B cep/iiie KiiamnaHsl U i€ OHU pacroiaratoTcs?
. Kakue kpoBeHOCHBIE cOCY1bl CHA0XKaIOT KPOBbIO cepAarie?
10. Uto oTHOCUTCS K MPOBOSIIEH cUCTEME cepata?
11. Kak npoenupyroTcst KOHTYpBI cepALa Ha NEPEIHIOK TOBEPXHOCTh IPYAHON
KJIETKH?

O 00 IO bW —
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12. Ha kakue yacTtu nojpasaeisieTcs: aopra?
13. Kakue aptepuu OTXOJSIT OT AyTH a0PThI?
14. Kakue aptepun cHaOXarOT KPOBBIO IOJIOBHOM MO3I?
15. Kakue kpynHble apTepun UMEIOTCS HA BEPXHEH KOHEUHOCTH?
16. Kakne BETBH OTXOST OT IPYJIHOM aOPTHI K TPYAHOUN CTEHKE U K OpraHam
IPYJHOM MONOCTH?
17. Kakue apTepuu OTXOAIT OT OPIOIIHOM a0pPThI K OPIOIIHOM CTEHKE U K OpraHaM
OpIOIIHOM MOJIOCTH (ITAPHBIE U HEMAPHBIE BETBU)?
18. Kakue umerorcst aprepun Ha HUKHEH KoHeuHocTu? Kak oHM nmpoenupyrorcesi?
19. Ot xakux yacTeil Tesa coOMpaeT KPOBb BEPXHSIS M0JIask BEHA U OT CIHSHUS
KaKHUX BEH OHa oOpa3zyercs?
20. Kakue numerorcs moJKokKHbIe BEHbl HA BEPXHEW U HUKHEW KoHeuyHocTH? Kak
OHM MPOCLUPYIOTCS?
21. OTkyna coOupaeT KpoBb BHYTPEHHSS sipeMHasi BeHa?
22. Kakuie BeHbI BIIaJIal0T B HUKHIOKO MOJIYIO BEHY?
23. Ot KaKux OpraHoB cOOMpaeT KpOBb BOPOTHAs BE€HA U KyJla OHa BIaAaeT?
24. Kak 00pa3yroTcsi aHaCTOMO3bl MEX1y BOPOTHOM U MOJIBIMU BEHAMH, KAKOBO UX
GbyHKIMOHATBFHOE 3HAYCHUE?
25. OT cnusHUS KakuX JIUM(aTHYeCKUX CTBOJIOB 00pa3yeTcs IpyIHON NPOTOK U OT
KaKHMX 4yacTe Tena oH cooupaet mumaoy?
26. Kakoil muMpatrueckuii npoTok coOupaeT JIuMPy OT NpaBoid BepXHEN
YETBEPTH Tea?
27. Kakue ¢pakTopsl criocoOCTBYIOT JBHKEHUIO JTUM(BI?
28. Kak mocTpoeHsl U KaKyro ()yHKIHIO BBIIOJHSAIOT JTUM(ATHUECKHUE Y3IIbI?
29. Kak nmoctpoeHa BHJIOYKOBas xkene3a?
30. I'ne pacnosoxeHa cenae3eHKa, KaKOBO €€ CTPOEHUE U KaKyro (DYHKIIHIO OHA
BBITIOJTHSET?
31. Kakue opranbl 00eCreuynBarOT MMMYHOJOTUYECKYIO 3allIUTy OpraHu3Ma’?
3aganus:
1. O3HaKOMUTCSI CO CTPOCHUEM MOYETOJIOBOM CUCTEMBbI
2. 3apucoBaTh U MOANUCATH PUCYHKU:
- 001U MJIaH CTPOEHUSI CTEHKU COCYOB;
- CXeMa apTepuanbHOro Kpyra OOJbIIOr0 MO3ra,
3. HaiiTu B TeKCTE OTBETHI HA KOHTPOJIBHBIE BOMPOCH U BBIICTUTH UX
LBETHBIMU (hJIOMACTEPaAMH.
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