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lNocBsiluaeTcss daBapay 3a €ero 4yBCTBO SI3blKa.
lNocesilaetcs [xkynmm 3a yriopCTtBO v TeprieHue.
«Jlloboe ABUXEHNE Tesla eCTb ABUXEHWE AYLLN».
Anbdpen Punbam’

A Huyero He 3Hal, HO MHE A0MOA/IMHHO M3BECTHO, YTO MHTEepPEeCcHO
abCcoJIIOTHO BCE, CTOUT TOJIbKO 3aHSITbCS HEM-TO BCepbes».
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KaXaoM n3 NPUBELEHHbLIX Bbille NOAXOAOB €CTb CBOU
OOCTOMHCTBA, HU OAUH N3 HUX HE MOXET NPUMEHATLCH
yHMBepcasbHO Ans paboTbl CO BCEMW COMaTUYE€CKUMMU
HapyweHusaMun, a Hanbonee pesysbTaTUBHbIE METOAU-
KW, Kak npaBuio, yaensioT BHUMaHME Kak CMMNTOMam
M NpusHakam, Tak U NnpuinHamMm HapyweHus. Yem Gonee
WNPOKO Mbl CMOTPUM Ha Npob6JieMy, TEM BbIlLE BEPOST-
HOCTb TOr0, YTO Mbl CMOXEM ONnpeaennuTb N YyCTPaHUTb
NPUYUHBLI (N0 CPaBHEHWIO C NIe4EeHUEM, MPU KOTOPOM
BHMMaHMe KOHUEHTPUPYETCH Ha JI0KaJibHbIX 30Hax U
cumnTomaTuke). OnpegeneHve Takmx CUMNTOMOB Kak
YKOPOYEHHOCTb, 0CNabfeHHOCTb,  HaMpPSAXeHHOCTb,
crnasm u T. O. He JaeT HaMm npeacTaB/ieHns 0 NPUYKHE,
HO ckopee, coobllaeT 0 Npu3Hakax HapyleHus, 3aya-
CTYIO SBNSAIOWUXCHA pe3ynbTaTOM OTAalieHHbIX BO34eM-
cteuin. lNyTtewecTtBne Manepca no 3arafoyHblM MWO-
dacumanbHbiM ceTaM npubauxaetr Hac K MOHUMAHWUIO
B3aMMOOENCTBMA U BO3OENCTBUN, WNUMEKLWUX MECTO
KaK B OnpeaeneHHOn 30He, Tak M Ha PacCTOSAHUN.

Kak Henb3a oTaenuTb Aywy OT Tena, TakK Henb3d
OTOEeNUTb N QYHKUUIO OT CTpOoeHud. Manepc nomoraet

References

1. Still AT. Osteopathy research and practice. Kirksville: Journal
Printing Company; 1910.

2. Hack GD, Koritzer RT, Robinson WL, et al. Anatomic relation
between the rectus capitis posterior minor muscle and the dura
mater. Spine 1995; 20:2484-2486.

3. Timmons B. Behavioral and psychological approaches to
breathing disorders. New York: Plenum Press; 1994.

4. Hannon J. The physics of Feldenkrais® Part 2. JBMT 2000;
4(2):114-122.

5. Myers T. Anatomy trains. JBMT 1997; 1(2):91-101 and
1(3):134-145.

HaM MNoAoONTM GnMXe K onpenesieHHON MOAENN MOHM-
MaHUsa 4esiI0Be4YeCcKOoro Tena u psna CeBA3el U npouec-
COB, CyLLEeCTBOBaHME KOTOPbIX OCTAEeTCA He OO0 KoHua
NPU3HAHHbLIM, KOTOPbIE HABAFIOTCA HPKUM MNPUMEPOM
B3aMMOCBA3U CTPOoeHUsa n dyHkumn. W penaet oH 370,
npuefiekas Hawe BHMMaHWE K 3TOMY Be3jecyuemy
N1acTUYHO-3N1aCTUYHOMY, KJIeenonob6HOMY KOMMOHEH-
Ty Hawero Tena, KOTOpbIA NpoHUUaeT, NogaepXuneaeTt
N OTHOENseT, CoeAuHSeT U pasnenset, obBonakneaeTt 1
npugaeTt BCeMy Teny €OMHCTBO M CBA3HOCTb - K CeTu
COeOQNHUTENbHOM TKaHu, K pacumanbHon cetu. Tak OH
He TONbKO NMOMOraeT HaM CKOHLLeHTPUPOBaTbCS Ha OCO-
3HaHWKM TOro, Kaxk yAMBUTENbHO W YHUKANbHO pacnpo-
CTpaHeHbl MuodacumnasbHble COEOMHEHUSA, HO Takxe
npeanaraeTt n 6ECUEHHYIO, C KJIMHUYECKO TOYKW 3pe-
HUS, METOLO0JIOrNMYEeCKYI0 KOHUEMUUIO OLEeHKM COCTOSA-
HUS nauveHTa U Haubonee yaayHblX NyTel NeyeHus B
HE3aBMCUMOCTU OT TOro, Ha KakoOM TepaneBTUYEeCKOM
nogxofne OCHOBaHO Balwe obyyeHue u Bawa WAEO0SO-
rma. M Mbl JONXHBI BOCMNONb30BaTbCA BCEMU BO3MOX-
HOCTAMMW, NPensioXXeHHbLIMWU HaM 34€eCh.
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lNpepucnoBue

A ucnbiTeiBalo abconoTHoe 6GnaroroBeHne nepep, yy-
OOM MOA Ha3BaHUEM XW3Hb. A 3a Te TpU AecAaTuUneTus,
KOTOpbIE S MOCBATUA U3YYEHWUIO ABUTraTENbHbIX QYHKUUNA
yenoeeka, MOe yAuBIIeHME U NOBONLITCTBO SINLLb BO3POC-
nn. Bbino nn Hawe Teno co34aHo BCEBeAyLLMM, @ MOXET U
pacwanmeimMMcsl, TBOPLLOM UM XK€ UCKIIOYUTENBHO 3ro-
UCTMYHLIM FEHOM, BCRenyilo Bocxoaswmm Ha Fopy Hese-
pOATHYI0' ™, HaM AMLbL 0CTAeTCa NoKauMsBaTb FONOBON W
FOPECTHO YXMbIIATLCS, MOpaxasCb YOUBUTENIbHOMY pa3-
HOOBPa3nIo N r’MBKOCTb HALLErO COMATUYECKOr0 CTPOEHNS
1 pasBuUTUS.

HanpacHO Mbl 3arnsigbiBaeM BHYTPb OMJOOOTBOPEH-
HOM ANUEKNETKN, - Mbl HE HAMOEM TaMm BbipacTalowmnn 13
Hee 3apofplill, COCTOSLWNIA U3 TPUIIMOHA KneTok. Jaxe
camoe 0ernoe 3HaKOMCTBO C aMbpuosiorveli 3acTaBis-
€T HaC U3YMNSATbCA TOMY, YTO MPU BCEN CNOXHOCTU Mpo-
LLECCOB Ha CBET C 3aBUOHbIM MOCTOSHCTBOM MOSIBASIOTCA
3[10pOBble MiafeHuUpbl. Bo3bMuTe Ha pykyu GECMOMOLLHOIO
nnayywiero MnageHua, n Bbl eaBa n CMOXeTe NMOBEpPUTb
B TO, YTO CTOJIb MHOIMM W3 Hac ygaeTtcs u3bexaTb BCe-
BO3MOXHbIX 60JSIe3HEN M HapYyLIEHU U NpeBpaTUTbCS B
3[0POBbIX 1 YCMELUHbIX B3POCHbIX. N, TEM HE MeHee, BECb
STOT YENIOBEYECKUA IKCMEPUMEHT B LENOM AEMOHCTPU-
pyeT psia NPU3HAKOB HanpskeHus. [pu3Hatbecd, yuTas
HOBOCTU, 1 324aCTyl0 HE YyBCTBYIO YBEPEHHOCTU B TOM,
YTO YENIOBEYECTBO CMOXET W AOJKHO Mpoaoxatb CBOE
CYLLECTBOBaHME HA Hallel nnaHeTe, MPUHUMAsi BO BHU-
MaHue TO MOCTOSIHHO YCUMBAloLeecs BO34ENCTBME, KO-
TOPOE Mbl OKa3blBAEM Ha MOBEPXHOCTHYIO dnopy n dayHy
3emnu, 1 Hawe oTHoweHKe k cebe NogobHbIM. Ho BCe Xe,
Korga f AepXy Ha pykax aToro pebeHka, KO MHe BHOBb
BO3BpPALLAETCH MOSl Bepa B MOTEHUMan YyenoBeka.

OTa KHUra (a Takxe CemMuHapbl U KypCbl 0Oy4eHus,
NOCTPOEHHbIE MO HEM) NOCBALLAETCH TOMY, YTO Yy Hac Kak
BMOA €CTb KPOXOTHbIN LUAHC NPEOAOSIETb Hally MaCCOBYHO
Xaxay HakonMUTENbCTBA - U BbiTEKAKOWME N3 HEE TEXHO-
KpaTUIO 1 OTHYXAEHHOCTb - U MPUNTK K, CKOpee, ryma-
HUCTUYECKOMY N COTPYAHNYECKOMY OTHOLLUEHWUIO K CAMUM
cebe, Opyr Apyry u okpyxatoliei cpeny. BeposTtHo, pas-
BUTME «LEJNIOCTHOro» B3rnsAa Ha aHaTOMMIO, Takoro Kak
NPeacTaBneH 34eCb, OKaXeTCs NONEe3HbIM MaHyaslbHbIM U
OBUratenbHbIM TepanesTaM B UX paboTe no CHATUIO 6onu
N peweHnio npobnem mx nauneHToB. OaHako Gonee rny-
6okas MbIC/b, Niexallas B OCHOBE 3TON KHUTU, COCTOUT B
TOM, YTO TLUATENbHbIA WU YYTKUIA KOHTAKT C HalMM «OLLy-
leHvem cebs» - TO ecTb C HalUM KUHECTETUYECKUM,
NPONPUOLENTUBHLIM U MPOCTPAHCTBEHHbIM  4YYBCTBOM
OpVEHTaAUMM W OBUXEHUS - MNPEeACcTaBASeTCs OAHUM U3
WCKITIOYMTENbHO BaXHbIX MGPOHTOB, HA KOTOPOM BeaeTcs
6uTBa 3a H60see rymaHHoe MCrnoJsib30BaHWE YenoBeka 1 3a
Hawy 6osiee yCreLHy0 UHTerpaumio B OKPYXatoLnii Hac

mMup. Y getei, 6yab TO N0 HE3HAHWIO UM HAMEPEHHO, BCE
Gosblue 3araywaeTcs 3TO «ouylleHne cebs», 4To Beaet
K KOJINEKTUBHOMY Pa3006LLEeHMIO, KOTOPOE MPUBOAUT K 3KO-
JI0rM4eckoMy 1 coumnansHomy ynaaky. Ham gaBHO 3Hako-
MO MOHATME YMCTBEHHOro passutusa (l0), a HepaBHO Mo-
JIy4nN0 NPU3HaHUE 1 NOHATUE SMOLMOHAJIbHOIO Pa3BuUTUA
(EO). Ho Tonbko BOCCOEOVHMB MX CO BCEWN KOMNETeHUnen
n o6pasoBaTeibHbIM NOTEHLMAIOM Hallero KMHecTeTmye-
ckoro passutua (KO), mMbl o6peTeM Hekylo Hagexnay rno-
cTpouTb cbanaHCMpOBaHHbIE B3aMMOOTHOLLEHNUS C Gonee
KPYNMHbBIMW CUCTEMaMM OKPYXaloW,ero Hac mMupa u CMo-
XEM OCYLLeCTBUTb TO, 4TO Tomac Beppu Hazean «MeuTomn
3eman».*

[Mpwn BCEN CBOEN NpeXHeN NoNe3HOCTU TPaaNLMOHHOE
MexaHUCTUYeCcKoe npeacTasieHne 06 aHaToMuu genano
Halle OTHOLWeEeHNe K COBCTBEHHbIM BHYTPEHHUM OpraHam,
ckopee, OObLEKTHbIM, YeM FymMaHucTuyeckmm. EcCTb Ha-
aexpaa, 4To OTHOCUTENIbHAas KapTuHa, MNOoMbiTka Hapuco-
BaTb KOTOPYIO NPEANPUHATA B 3TON KHUre, XoTs Obl HEKO-
TopbiM 06pa3oM cBaXEeT npeacTaBneHue ekapta o Tene
KaK 0 «MArkoM MallnHe» C NepexmsaeMbiM HaMn OMbITOM
BHYTPMY Tena, KOTOPOe pacTeT, Y4UTCH, B3POCIEET U yMU-
paeT. U xoT9 noen kKoHuenumn aHaToOMUYeCKUx noesnos
OMUCHLIBAIOT NULLb OTAENbHbIN dpParMeHT UeNion KapTUHBbI
4esI0BEe4YECKOro pasBuUTUSA 4Yepes3 ABUXEHME, Npu3HaHue
3HauyeHus dacumanbHoit cetn n GanaHca Muodacumanb-
HbIX MepuAnaHOB OnpefesieHHO BHECET CBOM Bkag B
Halle BHYTPEHHee OllylleHne caMux cebsi Kak UHTerpu-
POBaHHbLIX OPraHM3mMoB. A 3TO, BKyne C OCTalibHbIMK MO-
HATUSIMKN, KOTOpble ByayT NpeacTaBfieHbl B NOCAEAYOLMX
paboTax, NpMBEAET K CO3AaHMI0 GU3NYECKOro 0byveHus,
B Gosiblleil CTeneHM OTBeYalLWero 3anpocam ABaauatb
nepsoro seka.’®

AHaTOMMYeCKMe Noe3ga Kak TakoBble - 3TO Npou3Be-
OeHne UckyccTBa, obne4yeHHoe B HayyHylo mMeTadopy.

9 yacTo nopgBeprancs pPe3kom KPUTUKE CO CTOPOHbI
XXEHbI, CTYOAEHTOB M KOJUler 3a 10, 4TO HeygadyHo dopmy-
NMPOBan CBOW rMnoTe3bl, 683 HYXHOro 4yMcna annTeToB U
onpeaeneHunin, KOTopble, XOTa U HE0OBX0AUMbI AN HAY4YHOM
TOYHOCTU, yMansaT yoeamnTenbHOCTb A0BOAOB. MBnvH Bo
nucana:

«YHUXEHHOCTb He sBnaeTcs nobpoaeTtenbto, npunnye-
CTBYIOLLLEN XYyOOXHUKY. 3a4acTylo Kak pa3 ropablHs, Noa-
paxaHue, an4yHocTb, 3n06a - Bce 9TM OTBPATUTENbHbIE
CBOMCTBa - 3aCTaBNdl0T 4esloBeka 3aBeplaTb, COBep-
LLIEHCTBOBATb, YTOYHATb, paspyliaTb U 0OHOBNATL CBOE
TBOPEHME [0 Tex Mnop, noka OH He cOo34acT TOo, 4TO yao-
BNIETBOPUT €ro ropgocTb, 3aBUCTb U XaAHOCTb. M Tak oH
naet mupy 6onblue, YeMm Leapble U BENKOAYLIHbIE, XOTH,
paboTas, OH, BO3MOXHO, TepseT aywy. TakoB napamnokc
XY[0XECTBEHHOro macTtepcrsa».’

X
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He aBnssiCb HM y4eHbIM, HU MCCNenoBaTefniemM, s MOry M HakoHeL, 9 HaaeloCb, YTO 5 OTAAN AaHb YBaXeEHUS
NNWb HAAeATbCA HATO, 4TO 3TO Npoun3BeneHne «nNpUTBoOpP- n BOCxuLeHns Besanuio n BCceMm Apyrum mccnegosare-
CTBa» NpUroamnTca BeJIMKOAYLWHbIM YnTaTtendaMm n gact uM - 19dMm, pa6OTaBUJI/IM A0 MeHd, BEPHbIM 06pa30M npencrta-

BO3MOXHOCTb B3INMdaHYTb HA 3Ty TEMY «HOBbIMU rna3aMum». BB aHATOMMIO.
Tomac Maepc
MaH, 2001
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OT aBTOpAa

9 6bl xOTen BbIpPa3UTb rnyboyanwyo 61arogapHoOCTb
BCEM TEM, KTO BEJl MEHsl 1 MOMOrasn MHe Ha MnyTu K co3aa-
HUIO KOHLUEeNnuun «MmunodacumasnbHbix MepuanaHos». bak-
MuHcTepy Pynnepy, Yell CUCTEMHBIN MOAXOL K CTPOEHUIO
1 rnyBoKoe NMOHUMAaHWE TOro, Kak YCTPOEH MUP, nNpenocTta-
BWIM MHE MHdOPMauMio C camMoro Havasna Moel paboTsl, U
KOTOpbLIN NPU3bIBaJI MEHSA HEe NepefenblBaTh Nloaen, a nepe-
JenbiBath TO, 4TO ux okpyxaet.' [-py Une Ponbd un a-py
Mowe dPenbaeHkpaiicy, BMECTE yka3aBLUMM MHE KakK rnpak-
TUYECKMIA, Tak 1 ByKBasbHbIA NYyTb U3MEHEHUsT caMoro 6u-
Xanwero okpyxarwowiero mMupa 4enoBeka, a MMEeHHO Tena
1 BOCNPUATUS COBCTBEHHOrO Tena;™® aTuM nepeonpoxos-
LUaM S UICKPEHHE MpU3HaTesNieH 3a Aap HacToslel paboThbl.
O-py Oxerimcy OwmaHy n Peimongy JapTy 3a TO, YTO OHU
BOOXHOBWIN MeHd B caMOM Hadane. [-py Jlyncy LUynbuy,
nepeoMy 3asepylollemy kadenpor aHatomumn Ponbd UH-
CTUTYTa, MOEN KOTOPOro Tak LWMPOKO NpeacTaB/iEHbl B 3TOM
kHure. O-p LWynby, AaBwnii MHe BO3MOXHOCTb HavaTb 13-
yy4atb dacumanbHyl0 aHaToMuio, NPefoCTaBUB MHe, TeM
cambiM  OrpOMHeiwee none Ana aeatenbHocTu. Moum
konneram no Ponbd WHCTUTYTY C kadenpbl eCTECTBEHHbIX
Hayk, a umeHHo [Mony MopgoHy, Ixun Hepnu, Marikny Mep-
¢u n Pobepty LLnainy, gaBwnm Tensble, HO KPUTUYECKNE
OT3bIBbl MOVM MAOESM U, TaKuM 06pa30M, YCOBEPLLUEHCTBO-
BaBWMM ux.* OnH MyxaH, ube GanctatensHoe npeacrasne-
HVe OYHKLUMI YeNIOBEYECKOro Tea, C N3SALWeCTBOM OMNncaH-
Hoe B Tene VoBa, BOOXHOBWIO MEHS TaK Xe, KakK M MHOTUX
apyrvx.’ MouM CTyAeHTam, BOMPOCHI KOTOPbIX 3aCTaBuM
MeHsl yunTbCst axe 6osblle, 4eM MHE CamMOMy XOTEsoCb
6bl 1 korga Obl TO HM ObIIO NMPUXOAMIOCL. JHHM YalimaH,
3a PaHHIOI MOMOLL MU MOPCKOW BKaL B 300POBbE MOEro
paccynoka. Monm accucteHTam B WkoJie Kinesis, a 0co6eHHO
Maikny MoppurcoHy, 3a TO TeprnenvMBoe OTHOLUEHWE, C KO-
TOPbIM OH MUPUACA C MOUMMU MPUXOTAMU N MNOITUYECKUN
BOJIbHLIM ObpatleHem ¢ dakTamu (a Takke ¢ MOMMM Tpya-
HOCTAMM B OOLLUEHMM C 9JIEKTPOHUKOWN) KOTOPOE BHECSO
3HauNTENbHbIN BKNIAA, B 3TOT TpyA. Moum koppekTopam, Pe-
nmecutn Mariepc n Egsapny Mainepcy, HeyCTaHHO 1 CBOEBpe-
MeHHO paboTanu Haf Tem, 4Tobbl 3Ta KHWMra crasa OCMbIC-
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JNIEHHOM n padymHon. [-py JleoHy Yeltoy u cOTpyaHMKam
penakumn Harcourt Health Sciences, Bknoyas Mapu Jlo n
nauneHTa Manpn MakKa66uH, npeaioxXMBLIMMKN 3TOT NpPOo-
eKT pbiHKy. Tomy BaymaHny u 'pamy Yeiimbepcy, KoTopkle co
BCEW TLLATESIbHOCTbIO U Xy[40XECTBEHHbIM BKYCOM BOOXHYN
XM3Hb B 3Ty KOHUenumio. U, HakoHeu, Moei xeHe KyaH n fo-
yepy MucTpasb, KOTOpbIe C 3HTY3Ma3MOoM 1 fo6poayLIneM
Tepnenn Moo 3a4apOBaHHOCTbL MUPOM OBUXEHUS YeNoBeka,
4aCTO YBOAMBLUYIO MEHS M3 A0OMA U 3aHMMaBLUYIO0 OrPOMHOE
KONMYECTBO BPEMEHU, KOTOPOE Beb MOrno OblTb NpoBeae-
HO C HUMMW.

MHorve gpyrvue TeopeTuku OBUXEHUS, C KOTOPbIMU 6
He Obin cTONb GNN30K, TakXe 3aCiyXMBalOT yBaXeHus 3a
TO BOOXHOBEHME, KOTOPOE OHW NMpuaanu moei padoTe: ora
AileHrapa, ¢ KOTOpoW s no3Hakomunacs 6narogaps ero cro-
COBHbIM yyeHuMKam, TakuMm kak Aptyp Kunmeppei, Matpu-
cust YongeH n ®paHcya Pay; youBUTENbHO OpUrMHasbHas
pabota 0 Moaensix ACTOH, MOCBSILLLEHHAs ABUXEHMWIO 4esio-
BEYECKOro Tena, HanmcaHHas [xyamt ACTOH; Bknag OMu-
nn KoHpapg v Cblo3eH Xepnep, co3gaswmmm Continuum; n
Bounu Benbpumk-Kosn n ee wkone Body-Mind Centring.®
° 9 mHorum 06s3aH Kapun MakXoys n [lebope Pay 3a npo-
CTble U MOHSATHbIE OOBSACHEHUSI OTAESbHBLIX YacTel 3Tol pa-
60Tbl, a Takke PpaHky Xatyy un JleHHn MalieTTe 3a CUHTE3
OBVXEHNSI B XOOE Pa3BUTMSA YENIOBEYECKOrO OpPraHvM3ma,
Haleawni oTpaxeHne B nporpamme Teach-in-Parenting®
(«0by4yeHve B NPOLECCE BOCTUTAHMS»).

OT BCEX 3TUX M MHOIMX APYrux niogen 1 MHOromy Ha-
yumncsa, xota 4em 6onblue 9 no3Hal, Tem 6onblie paclu-
psAeTCa FOPU3OHT MOEro HesHaHus. [OBOPAT, BOPOBCTBO
naen y ogHoro yesioBeka Ha3blBae€TCA njarnaTtoMm, y aecs-
TN - YY4EHOCTbIO, @ Y COTHU - OPUTMHAaNbHLIM UCCenoBa-
HueM. Takum 06pa3om, B 3TO MOTPSACAIOLLEN Kpaxe HeT
HUYEero opuruHanbHoro. M, Tem He MeHee, XOTa BCe 3Tu
NIOON HECYT OTBETCTBEHHOCTb 3a BHYLLUEHME 3TUX UOen,
3a noboro poaa ownNOKM U HETOYHOCTU OTBETCTBEHHOCTb
NeXUT BCeleno Ha MHe OAHOM, U A C HeTEeprneHMeM XAy,
Korga MHe NpeacTaBUTCS LaHC UCMPaBUTb UX B nocneny-
IOLLIMX U3OAHUAX 9TON KHUTK.

7. Silva M, Mehta S. Yoga the Iyengar way. New York: Alfred
Knopf; 1990.

8. Cohen B. Sensing, feeling, and action. Northampton, MA:
Contact Editions; 1993.

9. Aston I. Aston postural assessment workbook. San Antonio,
TX: Therapy Skill Builders; 1998.

10. Hatch F, Maietta L. Role of kinesthesia in pre- and perinatal
bonding. Pre- and Perinatal Psychology 1991; 5(3). (Further
information can be obtained from: Touch in Parenting, Rt 9,
Box 86HM, Santa Fe, NM 87505.)
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® Kak nonb3oBaTbCs KHUIOM

Kak nonb3oBaTtbCA KHUIOU

B kHure «AHaTOMMyeckume noes3ga» BaM BCTPETATCH
[Ba Tuna TekcTa, KOTopble YeTKO pasnyaloTcs no CBOeMy
0hOPMNEHNIO: OCHOBHOW TEKCT OMUCAHUS U OONOJIHUTESb-
HbIA TEKCT B «paMKax», a TakxXe MHOXECTBO WNIOCTPaLNA,
OTHOCSILUMXCS KaK OCHOBHOMY, TaK M K AOMNOAHUTENbHOMY
TEKCTY.

OCHOBHOW TEKCT, ONMUCHLIBAIOLLMIA KOHLEMNUMIO «aHaTOMW-
4eCKKMX Noe3foB» U NMEIOLLYIO K Hell OTHOLLEHME aHaTOMMUIO,
ABNSIETCS rNAaBHOWM 4acCTblo 3TON KHUIMK. Bbl MoxeTe untatb
ero nNpsMo OT Hayana v 40 KoHua B ogHOM dopmare, He OT-
BJIEKAACb HA BbIAENIEHHBIN LIBETOM TEKCT B pamMKax.

TekcT B pamkax BktoyaeT B cebs MHbopMaumio no npum-
MEHEHMIO KOHLENUMIA 1 NOHATUN, a TakKe MMEIOLNE OTHO-
LLUEeHMe K geny CTOPOHHME BOMPOCHI. ATU paMKn BblOENEHbI
LBETOM M YETKO OTAENEeHbl OT OCHOBHOro TekcTa. Tun WH-
dopmaums, comepxallenca B KOHKPETHOM pamke, 0603Ha-
YaeTcsd 3HA4YKOM BBEPXY PaAMKMU:

— MaHyaneHbte METOOMKK MK 3aMETKHU
ANA MaHyansHOrS TepaneeTa

- ABUraTefoHele METOOWKKW MK 3aMETKH
ONA TepaneeTa ABUXXeHWA

— KAEW U NOHATKA, OTHOCALWMECA K MaHYaTbHOM
Tepanvy 1 Tepanuy aevxennd

— NpOBEAeHUE BU3YANbHON OUEHKM COCTORHMA
nauyweHTa

— TEPMUHONOMMYECKHE ONPEAENEHNA B pamMKax
NOAXCHA «aHATOMWYECKUX NOesdaos Muodac-
LUMANEHBIX MEPHONAHOS .

XIv

B nepBbIx ABYX rnaBax nogpobHO paccMaTpuBaeTCcs Mu-
odacumanbHas Teopus N 0O6BbACHAETCSH KOHLENUMS «aHaTo-
MUYECKNX NMOEe3[40B», Kacalollasacsd aHaTOMUYECKUX CTPYK-
Typ Tena 4yenoBeka. B naesax 3 - 9 paetca nogpobHoe
onuncaHme Kaxaon n3 11 OCHOBHbIX «MHMIA» Tena. ocnen-
HWe rfaBbl MOCBALEHbl MPUMEHEHNIO KOHLUEMNUMM «aHaTo-
MMYECKUX NMOoe3noB» K Hanbonee oOWMM BUOAM ABUXEHUS
N MEeToOuKe aHanmM3a OCaHKW.

Kaxpas 3 rnas, MOCBSALLEHHbIX OTAENbHBIM «JIMHUSM>,
HauMHaeTcs ¢ 0006WalnWen unncTpauun, OnNucaHui,
Cxem 1 Tabnuu, No KOTOPbIM YATATENb CMOXET BLICTPO CO-
cTaBuUTb 00LLEee NpeacTaBneHne O KOHLENUUN.

MpunoxeHne 2 SBNSETCA PYKOBOACTBOM MO Psify MPVH-
uMnoB MModacumnanbHOro Je4eHrs U3 Ynucna NPUMeEHsEMbIX
Ha CeroHsILWHWI AeHb. B KHUMy Takxke BK/IOYAETCS CloBapb
TEPMUHOJIONMM  «@HaTOMUYECKMX Noe3noB». [ockonbky
OTAESIbHblE MbILLblI U MPOYMe CTPYKTYpPbl MOryT ObiTb 3a-
[eliCTBOBaHbl B COCTaBE Pa3HbIX JIMHUIA, YnTaTenb MOXET
BOCMOJIb30BaTbCS andaBUTHLIM yKasaTesleM U HailTu Bce
YNOMMHaHUS N0O0M KOHKPETHOMN CTPYKTYPHbI.



«ANATOMY TRAINS», Thomas W. Myers

Puc. Beep. 1. OOLLMiIN «MapLLIPYT» CNefoBaHMs aHAaTOMUYECKUX MOE3[A0B, HANTOXEHHbI HA XOPOLLO M3BECTHbIN

pricyHoK AnbbuHa. (Cm. LBeTHyio Bepcuio Ha Puc. 2.1 Ha obBpatHoli cTopoHe e. 51)
(Bocnpoussoautcs ¢ nobe3Horo paspelleHns napatensctea Dover Publications, NY.)
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Mpegucnosune 1 @

NMpeaucnoesue Deane Julian

B uenom Bce HanpaBieHUs MaHyanbHOW pPaboThbl
coenann Havboniee 3HAYMTENbHbIA BKNag B pasBuUTUE
WUCKJIIOYUTENBHO BaXHOro, HOBOr0 MOHUMaHWUA Npo-
LeccoB, 3a4elCTBOBaAHHbLIX B YCBOEHUW MOTOPUKU W
B ynpasJieHUn ABUratenbHON ¢GyHKLUMEN, a TakXe Bbid-
BWJIM NX OFPOMHOE BJINAHUE Ha NPaKTUYECKN BCE Npo4yne
dnanonornyeckme n NCUXonornyeckme npoLeccol B Ha-
wem opraHusme. JOBOJIbHO A0JIFrOe BPeEMSA MaHyasibHYI0
NPakTUKy cYMTanNM anbTepHaTUBHbLIM, AaXe LwwapnaTtaH-
CKMM, MOAXOAOM W YEeTKO OTAEensanM ee OT TPaLWULWOH-
HbIX MOAXOO0B W Tepanun B CUJy TOrO, YTO €e MoJoxXe-
HUS 1 METOAMKWN Kal3aMCb Hay4YHO HEOOOCHOBAHHbLIMU.
OpHako 3ayacTyld OTX0A, OT CTPOrOW MeTOomdoNorMnM wm
HEeKOTOpbIi peaykuMoHM3M 0603HaYann 3apoxaeHue
HOBaTOPCKMX MCCefoBaHUA W OTKPbITUA, KOTOPble B
nuTore NPUBOLAUAN K BHECEHUIO CEPbE3HbIX OOMOJIHEHUN
K Hallemy npeacTaBieHnio 0 Mupe 1 o cebe.

Mo GonblWen 4acTu, 9TO HOBOE MbIlLUJIEHNE BO3-
HUKNO B xode paboTbl OTOENbHbIX Bpa4yel, KoTopble,
C OOHOW CTOPOHbI, OKa3anuCb FOTOBbI OTNPABUTLCS MO
NyT HEW3Y4YeHHbIX UKW Oaxe HenpuaHaHHbIX COBpe-
MEHHbIM Hay4HbIM 3HaHMeM ¢akTOB, HO, C APYron CTo-
POHbI, U PELINTENIbHO HaMepPeHbl OCBOUTb HOBbIE MO.-
xoobl U OOGUTLCA HOBATOPCKMX Pe3ysbTaToB, a 3aTeM
o6neyb Ux B TEPMUHONOrNYeckyto Gopmy, AOCTYMNHYIO
Hay4HOW mpoBepke u obecrneuymBaloleli npeackasye-
Mbli U HaOEeXHblA pe3ynbTaT fevyeHusa. dTa KHuUra u
ee aBTOp ABNAIOTCA ApYalWMMWU NpUMepamMu Takoro
nooxoma. KoHuenuuss aHaTOMUYECKUX MNO0e3n0B MNo-
fBUNacb B CaMOOBITHbIX YC/IOBUAX, HO €€ BbiBOAbl He
npoTuBopeyaT Tem 6a30BbiM HAy4YHbIM MOJIOXEHUAM,
Ha KOTOPbLIX OHA OCHOBbLIBaeTCcH, U, 6onee 1 Toro, npe-
BpallaeT TPaAULMOHHYIO MoAeNb - 6Monorum Kak Ha-
6opa MexaHU3MOB - B ropasgo 6oJsiee cepbes3Hbii "
noapobHbIi aHann3 GUOMEXaHUKM U ee BIUAHUA Ha
yenoseka.

B ueHTpe aTom KHUrm - cucrtema dacumm, KoTopas
noogepxmnBaeT, COEOMHAET U aKTUBU3UPYET BCE TKAHU
Hallero Tena v NepeBoAUT COKpalLleHUe MblLL, B KOOpP-
OuMHMpoBaHHoe aBuxeHne. C Tex nop, kak Maoa Ponbd
pabotana knuvHu4yeckum ¢uanonorom, 6bII0 nNpoge-
naHo 60JblIOe YUCNIO MCCNIe0BaHWin, a Takxe paspa-
GaTtbiBaeTcs 3HauuTenbHo 6Goniee MonHas 1 AeTanbHO
onncaHHaa cxema BCen ceTn dacumanbHONW TKaHWU,
yem -p Ponbd morna cpgenatb B CBOe Bpems. Tomac
Maiiepc, ponroe Bpems GbiBLIWI y4eHUKOM Wabl, aToN
KHUIOM BHOCUT OPUTMHaNbHbIA, NOJIE3HbLIN U , 9 HE CO-
MHEBaloCb, 3HA4YUTENbHLIN BKNan B COCTaBJIEHWE CXe-
Mbl 3TOM CETU, B Halle NMOHWMaHMUEe OrPOMHOro 3Ha4e-
HUA 9TOW CeTu A9 300POBbSA 4enoBeka U B pasBuTue

TepaneBTUYECKUX NOAXOL0B, KOTOPbIE nojiyyaTr nosb3y
OT MHOIrmMx ee OYHKUUNA.

JeTanbHO onncaHHble U NPEeKPacHO MNPOUIOCTPU-
pOBaHHblE 3[eCb aHaTOMMWYyeckme noesga npeacrasns-
0T coboii coegmHeHns dacumm 1 KOCTu, onyThiBaoLWwme
BCE Halle Teno, COeAMHAA roJioBy C najabuamMu HOr, u
yrnpasnsowme rpaBuTaulMOHHbIMU U MbILLEYHBIMU CU-
nlamu, KOTopble HeobxoauMbl AnS nopfepxaHus cTta-
OUNIBHOCTY UK ANs ABUXEHUS. [NaBHbIA NpuMHUUN BCe-
obuiein cBA3HOCTM dacumanbHOW CUCTEMbI U3BECTEH
yxe pnasHo. Ho npepcrtaBneHne atux cea3en Marnep-
COM BO MHOIrOM YHMKaNlbHO U OTpaxaeT COOCTBEHHbIN
MHOFOJIeTHUI NpakTU4YeCKNi ONbIT aBTopa, a Takxe u
TwartenbHOe W3y4YeHUe TPyAOB ero npeawecTBeHHU-
KOB. B pesynbrate Mbl BUAWM, 4YTO CYyLLECTBOBaBLUUE
paHee CxeMbl 00peTalT WCKIIUYUTENbHYIO JeTalb-
HOCTb U MHOrOrpaHHoOCTb. M3 MHOro4yncneHHbix gera-
Nleln poXJaeTcsd dneraHTHaa v npocTas, Kak COJIOMEH-
Hag Wagnka, CTPYKTypa HaTAHYTbIX JIEHT U KOCTHbIX
pacnopok, OTBeYalLWmMx Kak 3a 340P0Bble OBUXEHUS U
0CaHKy, Tak U 3a pa3Horo poaa 6osieBble OLLYLLEHMWS
N PYHKUNOHANbHbIE HApPYLWEHUS, KOTOPblE MOTYT ObiTb
BbI3BaHbl HapyleHUusasMn 6romMexaHuku Tena.

MoHnmMaHne 6MO-UHXEHepuu, KOTOpPOe [aloT Ham
3TN cxeMbl dacumanbHbiX NaacToB, camu no cebe mMor-
nn 6bl cTaTb TEMOW BAXHOW KHUTMM MaHyanbHOro Tepa-
neeTta. U, Tem He meHee, Marepc BbIBOOUT 3Ty 3agady
janeko 3a rpaHuubl dopmanbHOW aHaTtoMmuu. OBuxe-
HVWe 3TUX Noe3noB uancTpupyetca dortorpadpuamm m
noApo6HLIMKM ONMUCAHUAMU UX B3aUMOAENCTBUS B pas-
JINYHBLIX BMAAxX AeATeNIbHOCTM 4YenloBeka - B UCKYCCTBE,
cnopTte, TaHuax, Ha pabote u T.4. B pesynbrate Mol
nofiyyaem Takoe BuAeHMe 3TOW CceTu, B COOTBETCTBUMU
C KOTOpPbIM OCaHKa OLEeHWBAEeTCA He Kak npasuiibHag
WAM HenpasuiibHas, a CKopee, MNO03BOJIGET YBUAETb
Bce 60raTtcTBO CJIOXHENLIUX KOMMJIEKCOB M CTPYKTYpP
B COCTaBe Hawero tena B UX AWHAMWYECKOM B3anMO-
pgencrteun. Ncxopawas m3 atoro mMoAenb NieYeHus He
npegnonaraet nNoAroHa TKaHen noh onpefeneHHylo
npasusbHyl0 GOpPMy, HO CO34aeT BCE HOBble BO3MOX-
HOCTU AN OBUXEHUA N NEPEMELLEHUS.

Bcnep 3a aTum guHammyeckum aHanmsaom Maiiepc
obcyxpaeT, onaATb-TakM Ha OCHOBE psga YeTKUX wui-
nocTpaynii, kakum obpasom crnenyeTt NpUMEHSATb 3Tn
CXeMbl ONA OLEHKW OTAENbHbIX JIMHUIA CUbl U OABUXE-
HUS, KOTOpble MOXHO HabnwopaTb y BCEX MaLMEHTOB.
[MoBTOPUM, YTO HOBbLIM ABNAETCHA HE CaMO 3TO CYUTbI-
BaHWe MHdpopmaummn ¢ Tena, Ho To rnybokoe NoHuMma-
HMWE BHYTPEHHUX B3aMMOCBHA3€N, OCHOBAHHOE Ha cxe-
Max ceTel, KOTOpPOe B 3HAYUTENbHOW Mepe ynydylwaeTt

¥



@ Mpeancaosue 1

Hawe TpexMepHoe npeAcTaBlieHne 4enoBeka Kak
CTPYKTYpbl, @ TakXe OTKpPblBAET HOBble NMyTU W NOA-
xoObl ana paboTbl ¢ TakMMu npob6brnemamu. B camom
jene, ecnn Bbl nocnepgyete pykosBoAcTBaMm no nalsb-
nawuun, nNpuBeLeHHbLIM BMECTe C ONMCaHUagMU noes-
0O0B, N npuMmnTe nornky Marepca OTHOCUTENBHO TOTO,
KaKk cucTemMaTu4yecknm MNPUMEHATb 3TW [aHHble Mpu
paboTe C MexaHM4YeckuMu HapylweHusmu, To obHapy-
XNUTE LWMPOKUIA CNEKTP HOBbLIX MOEN N WHCTPYMEHTOB,
KOTOpble MOMOTYT BaM Jiyylle MOHATb TEeNo 4YenoBeka
N NoBbICUTL 3PHEKTUBHOCTL CBOEW paboThl.

Vi

Bo MHOrom arta kHura notpebyeTt ycunuii u ot yuta-
Tensd, HO He NOTOMY, YTO npejnaraemMble MbICAU CJIOX-
Hble, @ NMOTOMY, 4TO GONbLIMHCTBO U3 HUX HOBbIE; HE
NMOTOMY 4YTO OTAESIbHble NMOAPOOHOCTM MOryT 3anytatb
Bac, a NOTOMY 4TO OHWU MHOIOrpaHHbl B CBOEN MOHATHO-
CTW; He NOTOMY 4YTO aBTOpP BbINJIECKMBAET HA HAC CAUL-
KOM MHOro mHdopmaumm, a NoTOMy 4YTO OH TpebyeT oT
Hac OTOa4M U YBJEYEHHOCTWU, €C/IN Mbl XOTUM CNeauTb
3a aprymeHtamMmu ero ObICTPOro yma u pasfensTb ero
npencrtasneHne. Kopoye rosops, ata KHMra gOoCTONHO
BO3HarpaguT TOoro, KTo TWATENbHO U3Y4uUT €e.



Mpeancnosne 2 @

NMpeaoucnosue Leon Chaitow

Bpems OT BpeMeHW Hawe CO3HaHWEe Ha MIHOBEHMe
noTpsicaeT BOCTOPr nepen MNOAJIMHHLIM YyOooM Tena
yesioBeka M ero MexaHu3MoB. A ec/in Mbl He Tepsem
3HTy3nasmMa u npoaosiXaeM BUAETb CTapble uaeu B HO-
BOM CBeTe, Takme «MOMEHTbl UCTWUHbI», CKOpee BCEro,
NPOUCXOAST CO BCEMU HaMun. Mol COOCTBEHHbIN CNUCOK
TakMx OTKPLITUIN BkYaeT B cebs: O0CO3HAHUE BCeWn
npaBAMBOCTM MOCTynara O TOM, 4TO «Tejlo camMo cebs
fle4nT», a Halwa rjaasHas poJib COCTOUT B TOM, 4TO-
Obl YCTPAHUTbL MPENATCTBUSA, CTOSLWME Ha MyTU 3TOrO
npouecca;1 ouwyueHne HEeBepOATHOro obneryeHns BO
BPEMS MPOXOXAEHUS Kypca OCTeonaTtnyeckom tepanum
yepena, nevyeHne no Perikn n mnodacumnanbHbuln punu-
3WHI B WWECTb PYyK, - KOTOPbLIA NOMOr MHe nepeHanpa-
BUTb MOIO CUCTEMY LLEHHOCTEN B TOWN XE CTENEHU, YTO 1
Moe Teno; nonydyeHne mHbopmaumm o6 mccnenoBaHun
(HA& TOT MOMEHT) TOJIbKO 4YTO OTKPbITOWN CBA3UM MexXay
Manom 3ajHen MnpPAMON MbllLLEN FONI0OBbl U TBEPOOW
060104KO FOSIOBHOIO MO3ra, a TakXe 1 0 NocnencTBu-
AX, CBA3@HHbIX C HAPYLWEHNAMN 3TON CBA3UN, B OTHOLLE-
HUM paBHOBECUS, NPONPUOLLENLUN U BOCHPUATMA 6onu;
npo3peHne 0 TOM, Kak HEBEPOATHO BaXHbl 4S9 HaLLero
300p0Bbs B LEJIOM, B BOJbLION CTENEeHU OJIS MbIlLeYy-
HO-CKENeTHOro Kommnijekca, Takue HapylweHus monae-
neil OblXxaHWs Kak runepBeHTUnauus; rnybuHa wpen,
SPKUM NPUMEPOM KOTOPbIX MOXeT ObiTb MeTogoNornss
Feldenkrais®, o TOM, Kak npaBuMiibHO N C MUHUMAJIbHbIM
YCUJINEM MONb30BATbCA COOCTBEHHbLIM Teﬂ%}lwmvi, cpeaun
NOCNEeOHUX MOUX OTKPbLITUN, SNEraHTHOCTb U NPakTuy-
HOCTb KOHUenuuii dacumanbHOl CBS3M, KOTOpblie Bbiin
noapo6Ho paccMoTpeHbl Tomom Maiepcom B nybnuka-
UMAX M BbICTYMNNEHUSAX, NMOCBALWEHHbIX aHATOMNYECKUM
noesgam, BO BCEN UX 3CTETUHECKOW NPOCTOTE U Mnpak-
TUYECKOW MHOTFOrpaHHocTy.’

MoXHO yTBepXaaTb, 4TO Mo Oofbliei 4acTU Mbl-
LWeYyHOo-CcKeNleTHble 60nM 1M HapylweHWs SBASIOTCS
cneaocTBMEM HEBEPHOM ajanTtaumu, TO eCTb KOMMEeHca-
TOPHble MeXaHW3Mbl CaMOpPerynsaumm MCTowalT CBOU
pesepBbl, M HaudnHaeTca aekomneHcauus.® OgHa u3
TepaneBTUYECKMX MOAesnen npeanonaraet, 4to B uae-
ane MaHyanbHbli TepaneBT WiM TepaneBT ABUXEHUSA
OOJIXKEH CTPEMUTbLCH MOMOYb MauMeHTy BOCCTAaHOBUTH
onNTUManbHYlO PYHKLUMOHANILHOCTb €ro opraHnu3sma, oa-
HOBPEMEHHO TMOBbLICUB 3MGEKTUBHOCTL €ro aganTus-
HbIX CMOCoBGHOCTEN.”

Ona pocTtuxeHma 9TOWM uUenu - BOCCTAHOBUTH 9¢-
GEeKTUBHOCTb rOMeoCcTaTu4eckonm GYHKUMU U NOATON-
KHYTb MEXaHWU3Mbl CaMOpPErynaunm K HopMasbHOU pa-
60Te - TpebyeTtcq, 4Tobbl Bpay MOr BbiOpaTb HanMeHee

WHBA3VBHbIN pPOL TepaneBTUYECKOro BMeLLATeNbCTBa,
KOTOPbI CTaHeT KaTanm3atopoM AJiei CaMOBOCCTAHOB-
NeHns opraHvMama nauueHTta. Ytobbl coenaTb TakoW Bbl-
60p, HEOHXOAMMO MOHMMATb Te Cnocobbl, NPY MOMOLLN
KOTOPbIX pasfiniyHble CUCTEMbI OpraHuamMa coobuiatTcs
KaK UHAMBUAYaNbHO, Tak U1 COBMECTHO APYr C ApYyroMm, a
Takxe n 10, Kakme GuomexaHuyeckme, GuoxnmMmnyeckne
UM NCUXOCOLUMASIbHbIE BANSHUS YCKOPSAOT WM 3aMef-
AT Ux 3ddEKTUBHYIO COBMECTHYIO paboTy.
MpenctaBbTe cebe nauveHta ¢ GonsmMu B Wee
M CTpyKTypax njieya, HO He TMOJiyyaBLEro HMKakux
TpaBM. OcaHka MOXeT xapakTepm3oBaTbCH BbiBEAE-
HMEM rONOBbI Brepen, BbiBEAEHUEM nyey Brnepen, 3a-
XaToCTblo B 06/1aCTW TPYAHON KNETKU, U3MEHEHUSAMU
KOHTYPOB MO3BOHOYHMKA, OTKJIOHEHMEM Tal3a K3aawu,
YKOPOYEHHOCTbIO MOOKOJIEHHLIX CYXOXMWJINA U CKIOH-
HOCTbIO K pasrubaHuio KoneHen. Pasbupawowmiica B
6uomexaHuke TepaneBT 6e30WMO0YHO onpenenun
Obl YKOPOYEHHbIE, HAMPSXEHHble, MbIWLbl, 0CnabneH-
Hble TKaHW, CNioWb MPOHM3aHHbIE COCYyAaMu, TKaHu
C WU3MEHEHHLIMW MOLENAMU WHHEePBAUUM MbIWL, U KX
COBMECTHOM (YHKUMM. Y Takoro nauveHta, no BCEN
BEPOSATHOCTW, Mbl CMOXEM Habnoaatb BEpXHEE Tpya-
HOe AbIXxaHuWe, KOTOPOe MPUBOAUT K M3MEHEHUID COOT-
HOLWIEHWS YrnekMcnoro rasa M kKucnopoga B COCTaBe
KpPOBU, 4TO, B CBOIO O4yepedb, BeAeT K ankanmsauunu
KpOBU. Takoe M3MEHeHne XMMNYeCKOro coctaBsa KpoBu
npvBeaeT K NoBblLEHHOW 60NEBON HYBCTBUTENLHOCTH,
4YyBCTBY TPEBOMM, Ype3MepHo paboTe BCrnomoraTesb-
HbIX [blXaTesbHbIX MbIWL (BEPXHAS TpaneuveBupHas,
NIeCTHUYHbIE N T.4.) U HanNpPsAXeHHOCTW BCEW rnaakown
MYCKyNaTypbl, OKPYXalowelh KPOBEHOCHbIE COCYAbl,
4YTO, BMECTE C MOHWXEHHbIM BblAENIEHNEM KUciopona
MoJiekynaMmu remorsiobuHa, BbI3OBET YyCTanoCTb [rO-
JIOBHOTO MO3ra 1 Mblwy,. YyBCTBO 06ECNOKOEHHOCTHU
N TPEeBOrn SBASIETCH MNPakTUYECKM aBTOMATUYECKUM
pe3ynbTaToOM MOBbLILEHHOIrO0 COAEpPXaHWs ankajnHoB B
KPOBU, N OHO MPUBOAUT K 3aKPEMJIEHNIO HEMPABUJIbHOMN
cxeMmbl ApixaHua.’ B page cnyyaes onucaHHas OcCaHka
C NMpu3HakamMu CyTynl0CTU MOXeT cama no cebe ObiTb
cnenctememM 06ECMNOKOEHHOCTVM WM Jenpeccun u ga-
BaTb OOMOJIHUTENIbHYIO HArpy3kKy Ha OpraHu3m, uM Tak
Hecywmin Ha cebe Bpemst NCMxXonormyeckmx npobdrem.

HeobxogMmo nu TepaneBTMYECKOE BMeLIATENb-
CTBO CO CTOPOHbI CTPYKTYpPbl (YKOPOYEHHbIE MbILLLbI
n cycTtaBbl, pebpa u T.4.), C PYHKLMOHANBHON TOYKM
3peHus (ocaHka, cxema AblIXxaHus u T.4.), B GUoxumu-
4eCKOM acnekTe (MeAWKaMeHTO3HOe JfiedyeHune, ameta)
WAX B OTHOLEHNUN MEHTaJIbHO-3MOLMOHANIbHOI0 COCTO-
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AHUA NauMeHTa (ncuxoTepaneBTUYeckas KOHCynbTauus
n 1.n.)? MogonaeT N1 OAWH UKW BCE METOoAObl JIeHeHna?
Bblbop Haunyylwero U HavMEHee CJIOXHOro B WCMOJI-
HEeHUN neyeHus OyneT 3aBMCETb OT KOHKPETHOro nauu-
€eHTa, a TakXxe OT KBanndukaumm Toro crneumnanucra, K
KoTopomy obpartuniica 3TOT NauueHT.

3HaHne dacumanbHbiX COEOUHEHW, NpeacTaBfeH-
HbiIX 34ecb Maiepcom, gob6aBnseT Ham elle OAauH ypo-
BEHb NMOHMMaHuA. Hanpumep, B nase 8 onuceiBaeTcs,
kakuMm 06pasomM MOXHO npocneautb GyHKUMOHAJNbHbIE
MOZEenn 1 CBsA3U, KOoTopble rnyboko BAMSIOT Ha OCaH-
Ky W AblXxaHWe; TakK, Hanpumep, MOXHO 3aMeTUTb, 4TO
MuodacumanbHblii gucbanaHc HUXHEro OTAesia Horu
nepepaet Takue CUNbl, KOTOpPble MOryT BO3OENCTBO-
BaTb Ha GyHKUUIO pebep M MexaHUKy MO3BOHOYHMKA.
B camom pene, gpyrve otpaneHHole dacumanbHble CO-
eJVHEeHNA MOXHO CBfi3aTb C HapyWeHUAMWU OCaHKu U
GYyHKUNU, NPUMEHAS CXeMbl U coefuHeHus u3 [nas 4
n 9 kHurn Maitepca, 1, BEpPOSAATHO, 0OHapyXuTb ApY-
rme nyTu Jie4eHUd, uaylwme OT yAaneHHbIX CTPYKTYP.
He umea npepcrtaBneHus o MuodacumanbHbIX COean-
HEHUSAX U MOCTax, MOXHO He 3aMeTuTb 1 GakToposB,
3aKpennsgwWwmnx Ty WIN WHYIO MOAENb, 4YTO MOHU3UT
yCMNEewWwHoCTb peabunutaumm wnu xe BoobLiLe cCopBeT
npouecc neyvyeHuns.

Kak 4acTto npoMcxoauTt ¢ HOBbIMU MAEAMU, OHU MO-
ryT 0O HEKOTOPOWN CTEMNEHN CUHXPOHHO POXOAaTbCH B ro-
JI0BE Y pasHbIX KINHULNCTOB N uccnenosarenen, gena-
IOWMX OTKPbITUS B 0A4HOM o6nactn 3HaHuii. B To Bpems
kak Maiepc npennoxun Ham rnobanbHyl0 KOHLENUUIo,
OCHOBAHHYIO Ha MHOXECTBE MNpakTU4eCKnx NpuMepos,
apyrme cneumannucTtel co3panu GyHKUMOHalIbHble MO-
[enn, KoTopble OTBeYalT Mx BOCMpuATUIO. Hanpumep,
OMUCaHUS MbILEYHO-CBA30YHbIX MEeTeNb YXE NCNOb30-
Ba/IMCb paHee Ajis 0ObACHEHUS He [0 KOHLA MOHATHbIX
acnekToB TOro 6ecYMCNeHHOro MHOXeCTBa NPoOLEeCcCcoB,
3a4eliCTBOBaHHbIX B LMKJe xoabbbl. B TO Bpemsa kak
npaBas Hora BbIHOCUTCH BMNepen, npasas MNoAB3AOLW-
Has KOCTb MNOBOpayMBaeTCA Hasad MO OTHOWEHUID K
KpecTuy, B KPecTuoBO-OyropHO M MEXKOCTHOW CBA3-
Kax HapacTaeT HanpsxeHue, C KOTOPbIMW OHM 3axBa-
ThiBAlOT KPEeCTLOBO-NOAB340LWHbLIA CyCcTaB, rOTOBACb K
TOMY MOMEHTY, KOorga natka KocHetcd 3emnu. [pamo
nepen 3TMM akKTUBU3UPYIOTCA UMNCU-NATepPasbHblie MNOoA-
KOJIEHHbIE CYXOXWNIUS, CTArMBas KPecTLO0BO-OyropHyto
CBSA3KY O/ JaNbHelwen ctabunmsaumm cycTtasa.

Vleeming, Snijders, Stoeckart & Mens® nokasa-
NN, 4TO B TOT MOMEHT, KOorga nsartka npubnuxaercs K
3emne, manobepuoBas KOCTb YXOAWUT HECKOSbKO BHU3,
nosbllias (nocpencTBOM [ABYrjaBoi Mbliwubl 6enpa)
HanpsiXeHWe Ha KpPecTuoBO-OYyropHyilo CBA3KYy, a OJHO-
BPEMEHHO C 3TMM nepenHsas 6onbliedbepuoBas MbllLA
(koTOopas NpuUKpennseTca K NepBOn NAOCHEBOW KOCTW)
cokpauaeTcsl, 4Tobbl COrHyTb CTOMY B ThiJIbHYIO CTOPO-
HY W MNOAroTOBUTbL €€ K TOMY, 4YTO NATKa BOT-BOT KOC-
HeTcs 3emnun. KoHeuyHo, nepepHss 6Gonbwebepuosas
MblllLLA CBA3blBaeTcd, 4Yepe3 dacuuio, nom CTonom ¢
OJVHHOW Mano6epLoBOl MbllWLUen, 3aBeplias Gopmu-
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poBaHWe 3TOW 3/eraHTHOM MeTnn - MexaHmsma, OLHO-
BPEMEHHO OXBaTblBaKOLWEro KPecTLOBO-NOAB340LWHbIN
CyCTaB M 3a[elCTBYIOLWEro BCKO HUXHIOI 4acTb HOMM B
9TOM MpoLecce, 4To n onucaHo Mariepcom B nase 6.

Kpome Toro, arta BepTukanbHas MuodacumanbHas
neTns, cocToswas u3 ABYrnaBoi Mbiwubl Oeppa, ne-
peaoHein 6onbliebepuoBon U OAMHHOK ManobepuoBoW
MbILL, UrpaeT poJib CBOEro poAa akkymynatopa, OTKy-
na OyaeT yepnatbCs 3Heprus ANs clefylollein 4acTu
uukna xoabbbl. B xome Hee Teno onupaeTcs Ha OAHY
HOry; QAByrnaBas Mmblwua 6enpa akTUBHO paccnabns-
eTCqd BMECTe C YMEHblUeHWEeM 3aMblKalowen JnHNn
KpecTuoBO-NoAB340WHOr0 cycrasa U noBOpOTOM BMe-
pen vuncu-natepanbHON NOAB3AO0WHON KOCTHU.

Kak TONbKO npaBas nATka KacaeTca 3emMinu, esas
pyka yxoauT Bnepen, a Oonblas saroguMyHas Mblwua
HauMHaeT cokpawaTtb M ctabunmampoBaTb KPECTLOBO-
noAB340LWHbIA cycTaB. [lpoucxoaut OOHOBPEMEHHOE
BKJ/IIOYEHME O3TON HArOAMYHON MbllWLUbl UM KOHTplarte-
panbHOW LWMpoOYanen MblwLbl CMWHBI (4epes3 nosc-
HUYHO-TPYAHYO dacunio), 4ToObI NPOTUBOLENCTBO-
BaTb MOBOPOTY TOpPCa OTHOCWUTENIbHO Ta3a no 3agHen
PYHKUMOHANBLHOW nMHWUK, onucaHHon B [naese 8. Ta-
kMM obpa3om, yepe3 BCe TeNo MpoJsieraet kocas Mu-
odacumnanbHas neTnsd, CTAHOBALWLAACH aKKyMYJIATOPOM
aHeprun ana cnepywouweln dasbl umkia xoabbbl.

Vleeming, Snijders, Stoeckart & Mens® onuceiBaloT
nanbHeliee TeyeHMe COObITUIA Kak nepegadvyy 4acTu
ArOANYHOrO Hamnpsi)keHUsl B HWXHIOK 4acTb HOTWM 4yepes
noaB3nowHo-6onblwebepuoBbli TpakT. «bonee TOroO,
HanpsXeHWs NoAB3A0WHO-00nbWebepLOBOro TpakTa
MOXHO A00UTbLCH, pacrnpaBuB LUIMPOKYID NaTepasnbHyto
MbILWLbI B MOMEHT €€ COKpPAaLlleHNs... B TO BpeMS, Koraa
Teno UMeeT NUWb OJHY OMNopy, 3Ta Mbllua-pasrnbartenb
aKTMBHO NpPOTMBOAEWCTBYET CrubaHuio KoseHa». 3TO
3almaeT KOJIeHO OT AENCTBYIOWNX HA pas3pbiB CUI.

C okoH4YaHmeM ¢$asbl 0QHOW ONOpbl U MEPEXOAOM K
onope Ha obe HOrM ymeHblLlaeTCs Harpys3ka Ha KpecT-
LOBO-NOAB3A0OWHbIE CYyCTaBbl, W Oonblas AroguMyHas
MbILILA CHUXaeT CBOK akTuBHOCTb. C Hayanom cne-
Jyloulero wara Hora BbiTalkuBaeTCa Bnepef, U CHO-
Ba HayMHaeTCd HyTauus Ha KpPecTLOBO-NOAB340LWHOM
cycTasBe.

Kak Bbl MOHSAAM, B xo4e uukna xoapbbl NpouMcxoauT
NOCTOAHHAA CMEHa ycuina n nognepXxku muodacumm
N CBA30K, GOPMUPYIOWMNX OMOPHbIE MOABECHI ANA Cy-
CTaBOB (KPecTuOBO-NOAB3A0LWHbIE, KOJIEHHble), a Tak-
X€ W 3anacbl 3Heprun. Becb 3TOT CNOXHBLIA KOMMEKC
OENCTBUI MOXeT CcTaTb NnjaugapMOM MHOTMOYUCIIEHHbIX
HapyLweHun B cny4ae, ecnv BAPYr O4AWH U3 Muodacum-
a/ibHbIX KOMIMOHEHTOB CTaHeT OeWCTBOBaTb MEAJIEHHO,
OKaXeTCH YKOPOYEHHBIM MM 3axaTbiM.®

Lee' gaeT HamM BO3MOXHOCTb COCTaBUTL MPEACTaB-
NIeHne O MOTeHUManbHbIX onacHocTax: «C KNMHUYECKOW
TOYKM 3peHus OGonblias SrogMyHas Mbllila 3ameq-
naet ceow paboTy BCAKWMIA pas, korga pasgpaxaeTcs
KpPecTuoBO-NOAB3AOWHbIA CyCcTaB WAM Mpu AUCOHYHK-
umn. MocnencTBus aTOoro Ans xoAbbbl MOryT ObiThb Ka-



TacTpoduyeckmmun, ecnu 6onblias AroaAnyYHas Mblwua
ocnabneHa. [nuHa wara ykopayuBaeTcs, a MOAKO-
JIEHHbIE CYXOXW/INSA 4YPEe3MEepPHO WUCMOMb3YITCHA, YTOOLI
KoMneHcupoBaTb 6e3aencTBMe UAn Manylo akTUBHOCTb
6enpa. PacrnonoxeHue nOAKONEHHbIX CYXOXWAWiA He
NMO3BOMAET UM BbIMONHATbL OYHKLMIO 3aMblKaloWen nu-
HWUK, U CO BPEMEHEM KPEeCTL0BO-NOAB3A0LWHbI/ CycTaB
MOXeT CTaTb U3NULIHE NOABUXHbIM. JTO 4acTo Habto-
[aeTcs y CMOPTCMEHOB, WUCMbITbIBAIOWMX NMOCTOSHHYIO
Harpysky Ha MNOAKOJIEHHbIE CYXOXWANA M Mblwubl. B
pesynbTaTte Takoro MHTEHCMBHONO UCMNOJIb30BaHUA 3TU
CTPYKTYPbl CTAHOBATCHA OYE€Hb YA3BMMbIMU U MOABEP-
XeHbl BHYTPUMbILWEYHbIM pPaspbiBam».

O3HakoMneHne C KOHLEeNuUuen aHaTOMUYEeCKUX no-
e3noB Manepca pagyeT eue M TeM, 4YTO CBA3M M coe-
OVHeHns, onucaHHble Vleeming et al® n Lee' B koHTek-
CTe OTAEeNbHbIX 30H NN GYHKUNIA, HANPUMep,Xoabosbl,
MOXHO pacCMaTpuBaTb KaK CXOXME C MexaHu3mamwu,
KOTOpbIE eule NpeacTouT onpenenuTb U CXemMaTusnpo-
BaTb B MOJIHOM Mepe. Bca cxema cTajia HaMHOro sc-
Hee OGnarogaps Tomy, 4TOo Maliepc 4eTko 0603HauYun
o0LlLyl0 pauMoHasbHYl0 MNepcrnekTUBy, 3akKiloyvyaloLLyo
B cebe YCOBEPLIEHCTBOBAHHOE MOHMMaHWe Mwuodac-
UManbHOM KOMMYHMKaLMUN N YHKUWOHANbHbLIX CETEN,
B KOTOPbIX 3a4elCTBOBaHbl MPaAKTUYECKM BCE U3 Tex
TKaHen, KoTopble Mbl Habnogaem M nanbnupyem. 370
HOBOE M3MepeHue, KOTopoe OH fobaBnsdeT HaweMy Ha-
61I00€HNI0 N OLEHKA COCTOSIHUS MauueHTa, MOXET Mo-
MOYb YNPOCTUTb Bble OP CTPaTErnm Ne4eHuns, nNoCKoJibkKy
B HEM NMpeAcTaBiieH paHee He 0003HA4YeHHbIe CBA3U U
COeNHEeHMS.

Kak yxe O0OTMeHa,loCcb Mo noBoay LuUMkNa XoAabbbl,
opurnHanbHasa komneTteHums Manepca pogunacb w3
3HAaKOMOro HamMm KOMMJjekca 3HaHWi, KOTOopble npu-
3HalT Te, KTO paboi 30T ¢ Tenom yenoseka. CuHtes,
OCYLECTBNEHHbIN Malepcom, - 3TO HOBbIA B3rnsa4 Ha
neTnu, NoJsiockl, neb'bl U NepenieTeHus, o06beanHsIo-
wre oO6blYHbIE aHa OMUYECKUA U  GYHKUMOHANbHbIE
CTPYKTYpbl M, Takur. oBpasom, co3palT GuUsnonoru-
4Yecku 340POBYI0 MCAENb. ITOT HOBATOPCKUI cnocob
npencrtaBneHnsa TPaguuMOHHO BbIOENSAEMbIX CTPYKTYP
3acCTaBNgeT Hac NpPUrHatb OTAAJIEHHblIE BJIUSAHUSA, YXe
cylwiecTBylolme He Hawem BooOpaxeHuu, a yxe, B
GONbWMHCTBE C/ly4aeB, OMMWCaHHbIE W YeTKOo onpene-
neHHble. Takoe nci AMaHme MOXET W3MEHUTb Ccamy
Hawy paboTy U, 4YTU WMHTEPECHO, MOXET [aTb TOJHOK
K OCO3HaHUIO TOro I0YEMY HEKOTOpble TPaAWLMOHHO
npUMeHsieMble Me.LWKNKN okasbiBalTca 39dPpeKTuB-
HbiIMW. Psg  nonynsipHbiX MNPOTOKOMOB MaHyanbHOro
JNle4eHnsa, paHee UCIIb30BaBLINXCHA MUCKIIOUYUTESIbHO
nparmMaTMyeckn, a MHOrMMKU TepaneBTamMn - YyTb JIN He
WHTYUTUBHO, W JIOHTU He uUMeBLIMX nop coboir muccne-
noBaTesibCko 6a3bl  Takxe MOryT Mnony4uTtb 06OCHO-
BaHMe 3a cyeT u3dyvyeHuda Manepcom mMuodacumanbHbIX
CBAA3EN N COeAUHEHUN.

Ha6op CUCTEeM nedeHma U MeToguk, NnoBbllWAOWMNX
aganTUBHYIO cnocobHOCTb opraHmama wuWnn CHuUxa-
WX aganTUBHYO HaArpys3ky, MNOUCTUHE 6eckoHey-
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HO, HayuHasg OT MOLWHOro CWIOBOro BO3AEWUCTBUA [0
YOAUBUTENBHO OENNKATHBIX TeXHUK. Ha markue TkaHwu
M CyCTaBbl OKa3blBAETCA MAaCCMBHOE WAM AKTUBHOE
Bo3aelicTeme, 4tobbl [o6UTLCA ux paccnabneHus, Bbl-
cBOOOXAEHMSA, ocnabfieHnsi, pacTaxXeHUs, yOoJMHEHUS,
ycuneHusi, mobunbHoCcTM, cTabunbHOCTM, OGanaHc, a
TakXe MHTerpaumm n KoopanHaumu ¢ ApyrumMmm TKaHaMu
ona noctumxeHus addOekTUBHOro OYHKLMOHUPOBAHUS.
Tom Maiepc o4eHb TOYHO 3aMedaeT, YTO «Ha HacTod-
LWNIA MOMEHT CYLLEeCTBYET, CKopee, NoTpebHOCTb He B
HOBbIX METOAMKax, a HOBbIX MPUHLUMMNOB, HAa KOTOPbIX
MOXHO MOCTPOWUTb HOBbIE CTpaTernn NPUMEHeHus ma-
HYa/NbHOrO NEeYeHus, a NPensoXuUTb HOBbIE MPUHLUMLI
ropasfo CloxHee, 4emM co3faTb, Ka3anocb Obl, HOBblE
MEeTOOUNKU».

Mbl paboTaeM C nauueHTamu Tak, kak pabotaem,
B CWUJly TOrO, BO Y4TO Mbl BEPUM W 4YTO MOHMMaeMm. Te-
paneBT, CHYUTAKOLWWUNA, 4TO MPUYUHOWN HAPYLUEHUN HB-
NAI0TCA MOMEXU Ha NyTW TOKOB 3HEpPruu, nonbitaeTcs
BOCCTAQHOBUTb CBOOGOAHOM MOTOK YW, MpaHbl, 3/1EKTPO-
MarHUTHOM 39Heprum u T1.4. Bpady, nonarawowuii, 4to
PUTMUYECKME YepernHble MMMYNbChbl SBASIIOTCA OBUra-
TeneMm BCEX MPOYUX MPOLLECCOB, CKOHLEHTPUPYETCH Ha
BCEM TOM, 4YTO MOMOXET €My 3T PUTMbl BOCCTAHOBUTD.
CTpYyKTYpPHO OPWEHTUPOBAHHLIN TepaneBT MpoOaHanu-
3upyeTt 6GanaHc ocaHkuM, aHaToOMu4yeckme OCOOEHHO-
CTU, YKOPOYEHHOCTb, 3aXUMbl, ocnabneHne n Hapyle-
HUS KOOpPAVHAUMU U NPUMETCH 3a UCNpaBieHne 3TUX
KOMMNOHEHTOB. Bcem wmm Takxe cnegyeT nonbiTarbCs
yCTpaHUTb MPUBLIYKM, CO3JaKOWME WM 3aKpenngwouime
9TU HapyweHuns. TOT Xe, KTO BEPUT B AYLUIEBHYIO MNpu-
poay Bcex 3abosieBaHuii, COYTET, 4YTO COMaTUYECKME
NPOSIBJIEHNS HAPYLIEHUA ABASIOTCS peajbHbIM goKa3a-
TENLCTBOM HaNMyusa NCUXOCOLUMANbHbIX U SMOLMOHANb-
Hbix npobnem, m 6ygeTr cooTBeTCcTByOWMM 06pa3om
BOCCTaHaBnuBaTb GanaHc gywun u tena. O6GBUHALOLWLINE
B N06OM HapylweHUn TpUrepHole TOYKU 3aiMyTcs 06-
HapyXeHNeM N HenTpanmnsaumern 3TUX MEeCTHbIX TOYeK,
B KOTOPbIX KOHLEHTpUpYyTCS MuodacumanbHbie 60-
NeBble OLLYLLIEHUS, 3a4aCTyl0 He Mpu3HaBag TOro, 4to
BbIKJIIOYEHWE NOXapHOU TpeBorn 6e3 o6HapyXeHus uc-
TOYHMKA BO3ropaHus, noxanym, HefanbHOBUAHO. YBe-
PEHHOCTb B TOM, 4YTO «KOCTM HaxoAsTCA HE Ha CBOEM
MecTe», MNpPMBEAET K MaHunynauusam, HanpaBi€HHbIM
Ha TO, 4TOObl BOCCTAHOBUTb KaXxyLlyloCs HOpMalb-
HOCTb. KTO WLLET CTPYKTYpPHbIE NpuyuHbl 3aboneBaHus,
0OHAPYXUT M CTAHET NEYNTb UX; T€, KTO ULLET NMPUYMHbI
HapyweHnn B GYHKUMM U 3akpennawowmx dakrtopax,
aHanornyHblM 06pa3oM CTaHET MbITaTbCA B HUX BHECTU
CBOU U3MEHEHUSI.

[Tockonbky BO3BpaweHWe K HOpMe TnpeacTaBns-
€TCH eCTeCTBEHHOW TEHAEHUMEN Hawero opraHmsama
(cnomaHHble KOCTWM BOCCTaHaBAMBalOTCA M T.M.), NiO-
60e BMelaTenbCTBO, YMEHblUaoWee aganTUBHYIO Ha-
rpysky WaM noBblllaowee cnocobHOCTb OpraHusma
UM ero CTPYKTyp 6onee 3adpdeKTMBHO CNpaBiaTbCH
C 3TOW Harpyskon, ckopee BCEero, npuBeneTtr K XOpo-
wemy TepaneBTUYeckoMy peadynabtaTty. [Mputom 41O B

IX



: BeeAeHHe: YKAZALIBACM KEACIHOAOPOKHOE IOAOTHO @

. BBeaeHue:
YKAQABIBAEM XKEAE€3HOAOPOXKHOE NOAOTHO

FunoTesa

OcHoBA 3TOH KHUMM NPOCTA: Kakue Gbl eLte 334841 HHM BLINONHANA KAXAAR OTOeNbHAA MbILLA, OHA (hYHKLUOHANBHO
MHTErpupoBaHa U padoTaeT BHYTPKW hacyManbHOM NAYTWHLL. 3TH NAACTE W NWHWKM CASOYWOT 3a nepenfeTeHnaMK co-
E0UHWUTENbHBIX TKAHEW HeNoBEYSsCKOro TeNa, (hopMmpys HeTKMe «Mapuinanbli» muodacuvn (Puc. Beeg. 1). Jlivbos Ha-
TAXEHWE, HANPAXEHWE, DUKCALUMA, KOMNEHCALUWA, 4 TaKXe BONbLUMHCTEBO OBMraTeNbHbLX aKTOB MOXHO pacnpelennTs
N0 3TUM AMHKUAM.

CTouT TONBKO NPU3HATE CYLLIECTBOBAHWE OCOG0OrC PUCYHKA 3THUX MUOGACUWMANBHEIX MEPUOWAHOB W NOHATE CBA3b MeXay
HAMU, 1 MX MOXKHO € NBKOCTEH NPMMEHATE ANA OLUEHKW COCTOAHWA NALWSHTA W ero NeYeHvn B pasHooSpasHbix Tepanes-
TUHECKUX W OOPA30BATENbHBIX METOOWKAX. 3TY KOHLENUMKD MOXHO NPEgCTABUTE NO-PA3HOMY, HO B STOR KHUME, HOCALLGR
BEOAHLIN XapaKTep, Mbl NONLITAEMCA MOBOPUTE HA ASLIKE BLICOKO 0OPA30BAHHLIX TEPAMNEBTOB, TEM HEe MEHee, CTapanch
SbITb NGHATHEIMWA M CNOPTCMEHAM, U NAUWEHTaM, U cTygeHTam. JaneHeAwan pa6oTa Npu3BaHa PaclUMpUTE HAWY KOHUEeN-
LMI0 B TNaHE e AeTAMM3ALUK K MPHMMEHEHNA.

C 3CTEeTMHECKON TOYKU 3PEHUA MOHVMAHWE CXEMbl AHATOMWUYECKMX NOES3H0E AACT BO3MOKHOCTS eLue TOHBLUE NoYyB-
CTBOBATE TPOXMEPHOCTE CKENETHO-MYCKYNBHOW aHATOMWK 1 CMKHEIM 06PA3OM QUEHWTE MOAENM KoMNeHcaLMK U Nepepac-
NpefeneHna HANPAXEHWA B OPraHame & LenoM. C KNWHWHECKON XKe TOHKM 3peHua 3TO NPVBEAET HAC K NONYYEHWUIO YETKOro
NpeacTaBneHmns o TOM, Kak SONe3H8HHbIE ABNEHWA B OAHOW 4acTv Tena moryT 6biTb CBA3aHbI C a0COMOTHO HE 6E8CNOKOALWLEN
30HOW, PACNONGKEHHON ganexko oT NpoSNeMHOR OBNACTH, U NO3BONWT NPUMEHWUTE 3TO NOHWMAHWE HA NPAKTUKE.

dunocogiua

Oywa neyenvd B SONBLUSA CTENSHW 3aKMIQYAETCHA B HALLEW CNOCOSHOCTW CNYLWIATE U BOCNPHUHUMATL, Hem BO BNaeHuu
TeXHKoW. TakeBa, No KparnHer mepe, Oen, Nexawwan B OCHOBaHMW 3TOR KHUFK.

Mol He cTaBuMM 3a0a4y peKnaMUpoOBaTE NPEVMYLLIBCTBA OQHOWN METOAMKN NO CPABHEHKIO € APYIOA 1, AAKE, PACKPLIBATL
MEXaHM3Mbl TOMD, KaK padoTaeT nodas Metoguka. MPoMcxogaT nu MruodaclansHbie N3MEHEHWA BCNEACTBWE MPOCTOro
MBILLEYHOrD paccnabnedus, paccnatNeHuwa TPUrepHOW TOUMKKW, N3MEHEHHE B XuMdHeckoM BanaHce 6a30BOro BewecTea,
YANMWHeHWE KONNAreHOBLIX BONOKOH, NEPEYCTAHOBKK MEIWEYHLIX BEPETEH MW CYXOXWNbHLIX opraHos Monenxn, nepeHoc
IHEPFVM UK MZMEHEHWE OTHOLWEHWA — BCE 3TO HE MMEET HMKAKCrO 3HAYEHUS MO OTHOLWEHWIC B MMOhacLManbHbM MEPMOKW-
aHaM. CxeMy aHaTOMMHECKUX NCE3008 MOXHO UCNOMNL30BATE ANA TOM, YTOBLI YACHUTE LENOCTHBIA PUCYHOK CTPYKTYPHBIX
B3aMMOOTHOLWEHWA B GPraHMaMe BAWEro NAUMEHTE, W 3aTeM NPUMEHATE NIOBkIe HAXOAAWMECA B BALLEM PACNOPAKEeHWUN
METOANKN U3MEHEHWA PUCYHKA. .

B HACTOAWMA MOMEHT, B AONOAHEHWE K TRAAWLMOHHLIM QBNacTamM, TakumM Kak chnanoTepania, dnanaTpun u opToneawns,
CYWECTBYET 6ONBLIONW KPYT OCTEONATHYECKNX, XMPONPAKTUHECKMX W IHEPTeTUHECKHX METOAMK, & TaKXEe NCUXoTepaneBT -
4ECKUX BMELUATENLCTE, OCHOBAHHLIX HA coMaTuKe, KaXeTCA, KaXOblid AeHb NOABNATCA BCE HOBbLIC W HOBbIE HA3ZBAHWA,
XOTA, HA CAMOM Jene, AeRCTBUTENBHO HOBOrO NoO CONHUEM MaHyanbHbIX MAHWMYNAUWMA NOABNAETCA CHeHb Mano. Mul yxe
NOHANK, YTO MOBOro POga HOBLIE BAMASAL HA NOOLIE NCAX0ABI MOTYT CTaTh 3GHheKTUBHBIMK, B HE3ABUCUMOC ™ OT TOrO,
KRKOE Ham NPefnaranT obbACHERNE 3TOR ahheKTMBHOCTH.

& ek v
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Ceitvac Tpebyetcs, ckopee, He HOBAs METOJMKa, a Ho-
Bble TEOPETUYECKME OCHOBbI, KOTOpble npusenyT K ¢op-
MWUPOBaHWIO HOBLIX CTPATErMiA NeYeHus, HO HaMTW HOBLIE
nonezHele OCHOBbLI ropasfio cnoXHee, 4eM Kaxyliumecs
HOBbIMWM METOOWKN. Takum OﬁpaQOM‘ BCe 3Ha4YuTenbHble
NpopeIBbl B 3TOM 06NAcTV COBEPLUAITCA CMEHOW TOYKM
3pEeHUA, CMEHOW NUH3bI, Yepe3 KOTOPYK paccMaTpuBaeTcs
OpPraHunam. «AHaTOMWYEeCKMe noesna» — ogHa M3 TAKUX NUH3
— Kak pas v npegcraenaeT coboit cnocod rnobanbHo NocMo-
TPETb HA MbILLEYHO-CKENETHbI® PUCYHKKM, KOTOPbLIA 1 BEAET K
CO308aHWIO HOBbIX CTpaTerHFI M3YHEHWNA N nevYeHns.

MocnepHee ctonetue 6o0nblUAA YacTb MaHUNYNAUWA

C 4YenoBeYecKumM Tenom OCHOBbIBANACH, KaK W NOYTHU BCe
" Hale MbiLLNEHVe, Mo KpanHeil Mepe, NocneaHUX NATH CTo-
NeTuin, Ha NMH3e MEXaHUCTUYECKOrO U peayKLUMOHUCTCKOro
xapaktepa — Kak nuH3a mukpockona (Puc. Been. 2). Mei
npofomKaem uccrnegoBaHue opraHnama, pastuveas ero Ha
BCe 6onee n Honee Menkue Hactu, YTobbl 4eTanbHO paso-
6paThbCA B POV K&XOOW U3 HWUX. DTOT MEXaHWCTUHECKUIA
nogxof, NpepnoXeHHeld ApUCTOTENEM WU BUOEBLUWIA CBOW
fApyaniuve npumepsl B nuue Wcaaka HetotoHa n Pexe [e-
Kapta, B obnactv huan4eckon MeguulnHbl NpuUBen K Tomy,
YTO GbINK HanMcaHkl TOMa KHAM O TOHUOMETPUHECKMX Yriax
1 BEKTOPAX CUflbl, OCHOBAHHbIX HA COeANHEHUN TOYEK MecTa
npuKkpenneHns Meilubl ¢ MecTom ee Hadana (Puvic. Beeg,. 3).
W Mbl 6narogapHbl MHOMMM MCcrnegoBaTensim 3a GnecTaLmni
aHanua 1 nocnegywoLllyto patoTy, NOCBALLUEHHLIE OTAENb-
HbIM MbILLLaM, cycTaBam 1 0cobkIM NOBpexXaeHuam. ' ®
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Puc. Beep. 2. Nen -

="~ 1a BUH4M He BbIn NOABEPKEH BAMAHWMIO

BCRNPOHML PACCY/IKA MEXaHNCTUYECKOR TOUKI 3pEHIs
Ha COK03 Mt W HAPUCOBAN HEYTO YIMBUTENbHLIM 06pasom
NOXOKEE + MUYECKME NOB3/1A B CBONX aHATOMUYECKIX
TeTpajsx

B Hasane gpajuatoro Beka huavka, 6narogapa JnH-
LUTEAHY 1 OPYrM yHeHbIM, LLarHyna Bo BCeNeHHYI0 OTHOCH-
TeNLHOCTH, B A3bIK B3aWMOOTHOLLEHWIA, CKOpee, YeM JIUHEN-
HOW NpUYMHHO-CNeacTBeHHOW ceaau; FOHr, B cBOIO o4epefb,
npUMeHnn 3TOT NOAXCI K NCMXON0rvK, a MHOrue gpyrvue — Ko
MHOrMM Apyrum obnactam. OoHaKo LenbIv BeK ylen Ha To,
4TOOkI 9Ta TOYKA 3peHns AocTurna dusanHeckon MeauLUnHbI.
JaHHas KHUra — nuLlib CKPOMHbIMA LUar B 3TOM HANPABNEHWUM,
HanpaeneHun MbILLNEHUA O LIeNOCTHLIX CUCTEMAX B NMPUME-
HEHWW K aHanWay OCaHKK N ABMKEHUS,

Y710 Ke Mbl MOXEM y3HaTb, MMAAS HA CMHEPreTMYecKue
OTHOLLIEHWS, KOTOPbIE COBUPAIDT HAC B eauMHOe Lienoe, a He
pasfgensT Ha Bce Bonee Menkue 4acti?

He o4eHbL-TO NONE3Ho NpOCTO YTBEPXAaTb, YTO «BCe
B3aWMOCBA3aHO», M He Oo6aBuTh HWYero 6oMblie — Bpady
OCTaeTcs B TYMAHHOM, Oaxe NycTbiHHOM MWUpe, rae HUYTO
HE PYKOBOAWUT UM, KPOME YUCTOW «UHTyuumu». Crneumans-
HaA TEOpWA OTHOCUTENBHOCTWM JNHLITEHHA He oTBepraet
33KOHbl MEXaHWUKK HbPOTOHa} CKOpee, OHa BKNHO4YaeT MX B
ceba Kak HacTHyK cucTemy. AHanoruydHeiM obpasom Teo-
pusa MMOC])aCLl,HaJ'IbeIx MepuMaovaHoOB He CHWXEET LUEHHOCTb
MHOXECTEA METOOWK WM aHaNTUYEeCKNX pa60T. OCHOBaHHBbIX
Ha M3yYeHWn OTOEeNbHbIX MbIWL, & NPOCTO BKMOYAET UX B
KOHTEKCT CMCTEMbl KakK Uenoro. O1a cxema ABnHAETCH ao-
NONHEHWEM, a He 3aMeLLeHUEM CYLLIECTBYIOLLEMY 3HAHWIO
0 Mblluax. ﬂpyl’HM“ cnoeamu, peMeHHas Mbillua ronossl
no-npexHemMy sBpaLlaeT ronosy v NPoaneBaeT LWekK, Ho Tak-
Xe, Kak Mbl YBUOMM Aanee, ABNAETCA HacTbH CnUupanbHON 1
nartepanbHoil MModhacymanbHbix Lenei.

Teopua muodhacumansHbiX MEPUOWAHOB NMPeacTaBnser
CO60W Npr3HaHWe PUCYHKA, NPUCYLLIEND CKeNeTHO-MYCKY/b-
HOW cUCTEMe KaK Lienomy, — nvllb OQHOWM CTOPOHbI 3TOK
OOHOW CUCTEMbI B GECHUCNEHHOM MHOXECTBE PUTMUYHBIX
W rapMOHU4YHBIX PUCYHKOB, KOTOPblE WIrpatdT CBOK ponk B
XW3HW HaLlero Tena. byay4v TakoBOW, OHA ABMAETCA NWLLbL
Manou 4acThio HALLero NnepecMoTpa NpeacTaeneHnii o cete
He KaK O «MArkux MawwHax» [lekapra, Ho Kak 06 MHTerpu-
POBaHHLIX WH(OPMALIMOHHBIX CUCTEMAX — B HENWHEenHON
AUHaMUKe MaTeMaTikit HasbiBaKT Taknue CUCTeMbI camoaop-
raHU3YIOLLIMMUCS, UMW apanTuUBHLIMU, & ¢

Bo3MOXKHO, NONbITKK paspabartbiBarte Hally KOHUENTYy-
ansHytlo nnartgopmy B pycne 0THOCUTENLHOCTU NOKaXYyTCA
cHavana sanyTaHHbIMW, & TO U epeTU4EeCKUMM, NO CpaBHe-
HWIO CO CTPOrvMU (DOPMYNIMPOBKAMMU «€CMN ..., TO...» CTO-
POHHMKOB MEXaHWUCTUHECKOro Barnaga. OaHako B KOHEYHOM
UTOre 3TOT HOBbLIA B3rNAA BEOET K CO3AaHMI0 YCTELIHON UH-
TErPUPOBAHHOW TEpaneBTUYECKOW CTpaTernn, Kotopas He
TONLKO BKIIHOYAKDT B cebsl MEXaHWKY, HO TaKXe W nepecry-
narwT ee rpaHb, cooblLuas None3aHsle CBeAeHUs 0 NOBEOEHUN
CUCTEMbI, KOTOPOE B LIENIOM HEBO3MOXHO Mpeackasartb no
noBefeHnH OTOAENbHbLIX YaCT en.

Ecnu Bbl 6b€TE NO MAYY, TO, HABepHoe, Hanbonee UHTe-
pecHo ByfeT npoaHannManpoBaTe pesynsTart yaapa B Tepmu-
Hax MexaHWYeckKWx 3aKOHOB CHUNbl M OBVXEHWA. MHepu,m.
rpasutauua U TpeHue — BOT A0CTATOYHbLIE KOMMOHEHTLI AN
onpepeneHwus peakuuv maqa Ha yaap v KOHEYHOWN TOYKU ero
npusemMneHua. Ho ecnu Bbl yoapuTte KpyrnHyw cobaky, To
TAKOW MEXaHW4eCKUin aHanu3 BEKTOPOB CUIMbl U pe3ynsTu-
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Puc. Beep. 3. KoHuenuus MeXaxsuKn & NPUMEHEHUN K aHATOMUMU
HWBOTHBIX I YEN0OBEKA NPef0CTABNNA HAM MHOM0 MHAOpMALMK

0 [EACTBIM OTHENbHBIX MbILULL B TEPMUHAX PbIHATOB, YIN0B U CUN,
Ho AaeT NN 3TOT NOAX0J HEKOE MyGUHHOE NOHUMaHWE cyTv fena?
(BocnpowasegeHo ¢ nio6e3noro paspewwenns w3 Hildebrand 1974.)
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PYHOLLMX CUM, CKOpee BCEero, He OKaXeTcsl YMECTHbIM AN
onpepeneHuns peakuuu cobakn. CxogHeiM 06pa3omM u mexa-
HUHECKWIA aHanu3 Mbillil, MPEOCTABNRET HEMONRYIO KapTUHY
YenoBEeYEeCcKoro ABWXKEHUA.

AHaToMuyeckue noesna u muothacunanbHele
Mepuananbi: Y1o B umenu Tebe moem?

«AHaTOMU4ECKME Noeafar» — 3TO ONUCATENBHBIA TEPMUH
Ans 0603Ha4YeHnA LLIenon cxembl. A Takxe n cnocob nony-
YUTb YHOBONLCTBUE OT METAOPUHECKOro HauMEeHOBaHUA
Lefioro KOMMMekca LienoYyek W Ces2eid, COCTaBnsoWero
AOBOMLHO CMOXHLIW NPeaMeT Halero uayvenus. Bo Bcem
Hallem TeKcTe Mbl Ucnonbayem obpasel PenbCoB, CTaHLWNA,
cTpenok v T.n. OTaensHLIA aHaTOMUHECKWUIA NOE3A MU MyTh
ABNAETCA IKBUBASIEHTOM TEPMUHE «MUOdhacuManbHeIin Me-
puamnaH».

CnoBom «muodpacums», B YacTHOCTW, 0603HAYAIOT He-
pas3pbiBHO CBA3AHHYK CTPYKTYPY, COCTOSLLYIO U3 MbILLEY-
HOI TKaHM («MUO») M CONPOBOXAAIOLLYIO e NayTUHY coeaun-
HUTENBHOW TKaHW («chacuus»), — 3T0 cTaHeT Temon Gonee
AetansHoro obcyxneHua B [nase 1 (Puc. Beegn. 4).

MaHyaneHas Tepanus muodpacuvi  nony4wna  Luu-
pokoe pacnpocTpaHeHve B cpefe TepaneeToB, 3aHu-
MaloLMXCA Maccaxem, OCTeonaToB W huanoTepanes-
TOB 6naropaps psgy COBpeMeHHbIX wccnefosaHuini. OHM
BKo4aT B cebA paboThl Moero rmaeHoro yyurtens [-pa
Maoel Ponbdp, ee BputaHckoro konnern O-pa JleoHa Yeit-
TOY, aKTMBHO rponaraHgMpoBaBLIEro 3TW MAEKW, a Takxe
page Opyrux uccnepfosaTtenein, MHOrMe U3 KOTOpbIX B paa-
HO Mepe NPeTeHOyIT Ha OPUrMHANBHOCTL, HO, Ha CamoMm
Aene, ABNAOTCA 3BEHBAMU UENOYKW MaHyanbHbIX Lenu-
Tenew, KOTopas BOCxXoOWT k Acknenwto (nat.. 3ckynan),
a ot [pesHen lpeuuun — K cympaky nepBobbITHLIX BpeMeH
(Puc.Beeg. 5). >

Puc. Beep, 4. Muodacuma (yeenud.): «cnagkas sara» - 370 3HLOMMU-
3uanbHble KONTareHoBkLie BONGKHA, 00BONAKMBAIOLLME N NPOHUKALD-
Lue B MNOTHbIE (M Pa3AENeHHble) MbllUeYHble BONOKHA. (Bocnpouase-
JAeHo € nobesxoro paspeweHua Ponansaa Tomncora.) (Cm. UBETHYIO
Bepewio Ha Pue, 1.1A Ha¢. 12.)
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Puc. Beea. 5. [1-p Vna NNOCKOCTAM Hallero Tena.' s Teopua AHaTOMWUYECKUX NO-
Ponedp (1896 — 1979), €3[0B, KaK Mbl y>Ke 0TMe4anu, He 3amellaeT Takue MeTo-

poaooHa4anbHUK OWKKW, HO NpOCTO ,ﬂOGaBﬂﬂGT K HallkM BU3yankHbiM, nank-
Teopuu CTPYKTYpHON NauUWoHHLIM 1M ABUraTeneHbIM COOBPaKEHUAM W3MEpeHWe
MHTErpaLnmn B pycne CBA3HOCTM NPX OUEHKE COCTOAHWA W NEeYEeHWU nauuneHTa
MuoghacumnanbHom ma- (Pwc. Been. 6). OHa yooBneTBOPSAET CYLLECTBYHOLLYHO Ha ce-
HunynauuK (Bochpo- FOAHALLHWIA feHb HeoBxoAMMOCTb rNo6ankHO B3rNAHYTL Ha
W3BEJIEHO C NIOBE3HOrG  CTPYKTYPY W ABWXKEHWE YenoBeYeckoro Tena.

pa3peweHna MHCTUTY- B nwo6om cny4ae, cnoeo «muodhacumanbHblii» ABNReT-
Ta Poned.) CA TEPMWHONOrMYecKMM HOBOBBEOEHWEM, LieNb KOTOPOro

(I'lOCKGﬂbe ee HUKorga He NpencTtaBnanock BO3MOXHEIM
JocTnYb) — NUlWE 06bedWHUTE Nog NObIM UMEHEM Mbl-
LWEYHYIO TKaHb B N0BOM aHHOM MECcTe U MOMEHTE BpemMe-
HW, He 3aTparveas 1 He BO3AENCTBYA HA COEQUHUTENbHLIE
vnu hacumnantHele Tkauu. Odaxe Takoe BKIKOYEHWEe oKasbl-
BaeTCA HEenonHeIM, NOCKONLKY NpakTU4Yecku nwoboe Haile
BMeLlaTenscTBo 06A3aTeNbHO 3aTparMeaeT HePBHYH, CO-
CYOMCTYIO U 3NUTENUansHyo TKaHu. M, Tem He MeHee, onu-
CbiBAaeMbili B 3TOM KHMUIe NoAxod no nperMMyLLIecTBy OCTas-
nAeT 6e3 BHAMaHWA BO3AEVCTBME HA 3TW ApYrue TKaHu ons

B TO BpemAa Kak TEPMWMH «MuoacumanbHbid» MocTo- TOro, 4T06bl COCPEAOTOYUTLCH Ha OOHOM acrnekTe PUCYH-
AHHO YKPENnnAnca B Hay4HOM 0BUXOfe Ha NPOTAXEHWNW He- KOB YCTPOWCTBA — AN3aiHa, ecnn XoTUTe — «BOMTIOKOHHOI0
CKOMbKWX MOCNeaHUX AEecATUNeTUin, CTaHOBACL 3aMeHon Tena» B MPAMOCTOAYEM Tene B3pOCNoOro 4enoseka. 370
CNoBYy «MbllWL@» B KHUrax, ymax v Ha3BaHwsx TOProsbixX BONOKOHHOE TENO COCTOMT U3 LIENOA KONMNareHoBOW ceT,
Mapok, oH No-NpeXHemMy MHOMMMU NOHUMAETCA HEBEPHO., KOTOpas BKNoYaeT B ce6A BCe TKaHW, OKpyXaloLue 1 npu-
B pa6ote MHorux «MuodacumansHeiXx» TepanesToB npe- Kpennsawwmnecs K BHyTPEHHWM OpraHam, a Takxe Konnaret
nofasaemMble METOAWNKK, Ha CaMOM [ene, OCHOBbLIBaKTCSA B COCTaBe KOCTel, XpaLien n mobbix gpyrux mecrax. KoH-
Ha 0TAeNbHbIX MbILLLAX (UM MrodacLManbHelX KOMMNIeK- KpeTHO «Muodpacuus» cyxaeT Hal 0630p A0 MbIlLUE4HbIX
cax, ecfiv 6blTh TO4HLIMMK), U UM HE YOAeTCs cneuranbHo BOMOKOH, 3aK/MOYEHHbIX B COEMHEHHbIE C HUMK dacLuy,
paborartbk ¢ KOMMYHWKAUWOHHOM MpUpofoi muodacumnu, apyrumMu cnoeamu, muocpacuimn (cm. Puc. Beep. 4). Ona
nponerawe nNo npoTsKEHHLIM NWHWUAM W LUMPOKUM TOro, YTOGb! YNPOCTUTE M NOJYEPKHYTE OCHOBHOW NMPUHLMN

Puc. Beep. 6. YkOpo4eHHOCTE N
cMmelleHne MuoacumansHbIX Mepuana-
HOB MOXXHO HabNOAaTh, KOrHa YenoBeK
CTOMT MNK apuraetca. Takoro poga
OLeHKA COCTOAHMA 4AET BOIMOKHOCTL

ny6uHnas
hpoHTanbHan onpefenuTh rMobanbHo 060CHOBAHHbLIE
TNUHMS cTpateruv neveHuns (OGbACHEHNE aThX
nuuwnit — 8 nase 10.)
InyBuHHan CnupantHas

NUHWA CIMHBI
W pYKH

NHWA

CnupansHas
NUHMS




Pwc. Beep. 7. Xota MuohacumMansHele MepUanaHsl M MOTYT HMETh
HEKOTOPbIE HANOXEHUA Ha BOCTOYHLIE MEPUAMAHHEIE NWHAK, 3TO
[1Ba pa3Hbix ABneHws. MpeacTaBbTe cefe Halim MepuanaHbl Kak
«reorpath4ecKylo» KapTy MuoghacumansHon cucTemsl. Cp. no-
Ka3aHHbli 3aech JleroqHuin Mepuaman ¢ Puc. Beeg, 1 v Puc. 7.1,

3TOW KHWIM — LIeNOCTHYI0 npupoay cacLuaneHoW nayTu-
Hbl —3Td TK@Hb C HACTOALLIENrDO MOMEHTA 6y,qu Ha3bIBATLCA
CMoBom B thopmMe euHCTBEHHOro Yucna — muodacums.

TepmuH «MuochacumansHoe equHCTBO» ONUCLIBAET CBA-
31 Mex Oy ABYMA NPUNeratowymMy 1 CoNonoKeHHbIMU CTPYK-
TYpamu BHYTPWU CTPYKTYPHbIX MepenneTeHnn. «Muodpac-
UManeHLId MepuguaH» — 3T0 B3aMMOCBA3aHHbIE LEenovku
TakuX COEAUHEHHLIX OpYr C APYroM KOMMNEKCOB CYXOXUWIA
W Mbiwy. OpyruMu cnoeamu, MuothacumansHoe eguHCTBO
npeacTaenaeT coboli NoKaneHy YacTs MuohacumansHoro
MepugnaHa.

CnoBo «mMepuanaH» 0B6bIMHO YNOTPEGNAETCH B KOH-
TeKCTe NUHWIA 3HepreTMHecKkon nepegaqu B obnactu aky-
nyHKTYpLl. '8 18 [apaiiTe He 6ygem nyTaTb: NUHUU MWO-
thacumanbHbix MepuguaHoB ABMAKTCA He MepuauaHamm
aKynyHKTYpb!, & JIMHUAMW HATFXKEHWUA, OCHOBAHHBIMW Ha
TPABULMOHHOW 3anagHol aHaToOMWKU, NUHUAMW, KOTOPbIe
NEepPeHOCAT HanpsKeHWe i ABWXEHWE NO CKeneTy nocpes-
cTeom Muodhacuum opradnama. OHWU, BO3MOXHO, U HaKna-
AbIBAKOTCA HAa HEKOTOpble MepuauaHsbl axkynyHKTypbl, HO
aTW fBa TWMAa NIMHWIA He ABNRIOTCH OOHWUM WU Tem Xe. Yno-
TpebneHve TepMUHA «MepuanaHsbl», No MHEHUIO aBTopa, B
ropasao 60nbLUe CTENEHN CBA3AHO C MepuanaHamu non-
roTel U Napanfensmv LW1POoTkI, ONosAckIBaIOWMMI 3emnio
(Puc. Beep. 7). Takum e 06pasoM Hallk MepuanaHs ona-
ficbIBAOT TENo, onpepnensas ero reorpaguio U rEOMeTPUIO
Ha ypoBHe muodbacumm,

B aToi kHWre paccmarpuBaercs, kakum obpasom aTu
NIMHMK HATSKEHWA BO3AEUCTBYIOT HA CTPYKTYPY U dyHKUK-
OHUPOBAHWE OpraHu3Ma, O KOTOPOM WAeT peys. B To Bpe-

2% 3ax. S2%
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MA, KaK MOXHO BblOENWTe MHOXECTBO NUHWIA HaTAXeHWA,
a OTAeNbHbIe NAauneHThl M3-3a TPaBM v 0coboil ocaHKK
MOTYT WMETE YHUKAfNbHO BUOOW3MEHEHHBIE NUHWK Ha-
NPSAXEHUA U COBfIMHEHNUS, B HACTOALLEM U3AaHUKU Mbl BbI-
nenseM oauvHHaguate MuodhacuMansHelX eAUHCTB, Kak
npaeuno, 3afencTBoBaHHbIX B (hOPMUPOBAHUN KOHTYPOB
Hawero Tena. Mel TaKxe ONUCbIBAEM «MpaBuna» nocTpo-
eHusi MmodhacuuansHoro MepuauaHa ¢ Tem, 4tobbl 3amnH-
TEPECOBAHHbLIN U NOAroTOBAGHHLIA YMTaTENL CMOT Bbige-
nWTe WU OpPYrve NUHWKW, CTOMb Xe unnu Bonee nonesHslie B
onpegenexHHblx cayyasx. Mbl BnonHe yBepeHsl B TOM, Y4TO
Ha OCHOBE MMHWIA, KOTOPbIE Mkl 34ECk ONUCHLIBAEM, MOXHO
B NOMHOW Mepe YCBOWThL Hall TepaneBTUHEeCcKWA noaxom,
NPWTOM, HTO Mbl OTKPbITbI HOBBIM WAEAM, KOTOpLIE MNos-
BATCA Gnarogapa SanbHernM UccnefosaHuamM u bonee
rny6oKoMy U3YHEeHUo Bomnpoca.

Mocne paccMmoTpeHus B Mnase 1 CTPYKTypbl W OBu-
KEHWUSA YENOBEeYecKoro Tena ¢ TOYKU 3peHwUs LenocTHOM
dhacumansHoii cetu, B [NaBe 2 onuckIBaOTCH 3TV NpaBn-
na v OXBaT KOHLENUuMK aHaToMMYecKux noesnoe. Mmasbl
3 — 9 npencTaBnalT BHUMAHWIO YUTaTens nuHWIA MUO-
hacumnansHbIx MEPUONAHOB, a Takke paccMaTpuMBaloTca
HEKOTOPbLIE BLIBOAb!I O OBWXEHWM B pamKax Kadk[ow nu-
HWK, KOTOPblE MOTYT OKasaTbCA MOMesHbIMK TepanesTy.
MoxanyicTa, obpaTuTe EHUMaHWe Ha T0, 4to B [Nase 3
«[ToBEepPXHOCTHAA NWHWUA CNWHbI» Beck mMarepuan npeg-
CTaeneH uvc4epnblBatolle AeTanbHbiM 0bpasoM, YToO6b
MaKCUMAabHO NOACHWTL KOHUENUWIo aHaTOMWYECKUX Mo-
esnos. Mocnenyoune rnaeel, NOCBALLEHHbIE APYTUM MUO-
thacumansHbIM MepuonaHam, UCnonb3yT TePMUHONOMU-

9



@ Beeaenue: YKAQABIBAEM JKEAC3HOAOPOXKHOE NOAOTHO

Puc. Beep, 8. X0Ta u3HauaneHo  YECKMW apceHan, paspaboTaHHbli B [Mase 3, v HanucaHbl
crareA [apra He cojepxana no ee o6pasuy. MNoaTomy, B HE3ABMCMMOCTW OT Balleil KoH-
HUKaKUX WNNHOCTPALWA, 3TOT KPETHON 3aMHTEPECOBaHHOCTY B TOW UMK MHOW NIMHUK, Mbl
pUcyHOK MaHaka unmocTpupy-  pekoMeHayem Bam cHaqana npodvects [nasy 3. OctanbHbie
T KaK pa3 Ty CXemy. KOTOpyH YacTW KHWUMM MNOCBALLEHbI rMo6anbHOM OLIEHKE COCTOSHWA
onuceiBan [apt. (Bocnpousge-  MauveHTa U TepaneBTMHeCcKUM COOBPalKeHUAM; 3TO MOXET
JIEHO ¢ NtoBE3HOTO paspetle- OKazaTbCA NONE3HLIM ANA NPaKTUHECKoro NPUMEHeHs KOH-
HusA n3 Manaka et al 1995.) LenLuun aHaTOMUYECKUX NOe3doB B HE3ABMCMMOCTHU OT Me-
TOAWKY NIEYEHWA.

Wctopua

KoHuenuwus aHaToOMUYeCcKnX Noesfos BO3HWKNA B Xoae
MOEro npernogaeaxsva MuodhacumanbHoM aHaToMUK CTYAeH-
Tam Poned MIHCTUTYTA, a Takxke 1 pasHoobpasHbIM rpynnam
TepaneBTOR «ansTepHaTuBHoW» npakTukm CLUA, Benuko-
6puTaHnn n EBponsl, BKMO4an MACCAXWCTOB, OCTEONaTos,
aKyLepokK, TaHLopoB, y4uTenen nory, thuanoTepaneBToB U
CMOPTUBHbBIX TPEHEPOB.

Buiiga 3a npepensl aHaToOMWYecKoro U ocTeonarunye-
CKOro coOBLUECTR, KOHUENUWA Toro, 470 hacuma 06beamHs-
eT Bech OpraHvuam B «BEeCKOHEMYHYI0 ceTb»'?, npoposxana
HEeYKNOHHO pa3BuBaTbcs. OgHaKo, NPUHMMan BO BHUMAaHKE
Takoe 0606LeHne, MOXHO C NErkocTbio U NOMHbLIM NpaBom
3anyTaTbCa W He NoHMMaTk, CnefyeT nu peluate npoéne-
My 3artekuwlero nneva, pabotaa Han pedpamu, 6eapom Mnu

- (Cpsaka Jybuatan —
=" POMBOBHAHAA MblLULbI

: "~ Cesaka [pynnan — Buy-
LA -~ TEHHAA KOCAR MblLuILb!

-, CBA3Ka BHyTpEHHSAS
" kocas— Cpesan
AFOAMYHAR MbILLLbI
Ceraka Brew- _.

HARA KOCAA —

Mpueogsime
MbILLLbI

Puc. Beefi. 9. B Kuure, Ha3BaHue KOTOPOI NepeBoanTea Kak «Mbiie4Has urpa» (oHa Bulwna 8 1936 roay), HemeuKkuit aHaTom XEnke deTank-
HO PacCMaTPUBART HEKOTOPbIE «MUOCHACLMANbHbIE MEPUANEHD)». MeHee TO4HbIE, HO NOXDXME UAEN MOXHO 06HAPYKWTL U B «TnacTu4eckon
aHaTomun» Monnsepa (Mollier 1938). (Bocnpou3ase/ieHo ¢ Nio6e3Horo paspetueHna uz Hoepke 1936.)



weeit. Cnenyrowmii BNOMHE MOrMYHbIA BONPOC O TOM,
«KaKMM UMEHHO 06pa3oM BCE 3TW YacTu Tena cBa3a-
Hbl APYr APYroM?», UK « OKasbIBAKTCS /M OAHW 4acTu
Tena 6onee CBAZaHHLIMM APYr C APYroM, HeM Aapyrue?s,
HE UMEEeT KOHKpPEeTHOro oTeeta. OTa KHMra TOMbKO Ha-
YMHAET OTBEeYaTh HA Takue BOoNpocCkl, 3afdaHHbie MOMMW
CTyAeHTaMK.

B 1986 rogy [O-p Oxenmc Owman, **?' 6uonor Byas
Xoyn, KOTOPbIA Npou3een TwarensHelil 063op nuTepa-
TYpbl B 06MACTAX, CBA3AHHLIX C UeNUTeNLCTBOM, Nnepe-
[an MHe CTaTblo HKHO-ahpUKaAHCKOro aHTpononora
PeiimoHga HapTa o ABOMHOM cCnvpansHOM B3aumooT-
HOLWEeHUM MBI Topca.? [JapT OTKpbIN 3Ty KOHLUEenuuio
He B XOfle UCCNEei0BaHWUIA PaBHUH, HEeKoraa HaceneHHbIX
aBcTpanonuTekamy, HO B XoAe W3y4YeHua METOOWKU
Anekcangpa.? YCTPOWCTBO B3aMMOCBA3AHHbLIX MbILUL,
onucaHHoe JapTom, BKNoYaeTcs B 3TOW KHUre B eOuH-
CTEO, Ha3BaHHOE MHOK «Cnmpanbﬂaﬂ nHWA=», 4 ero
cTaTbfl Ha4ana MOe MOJIHOE OTKPbLITUA MyTellecTBue,
BbINMMBLUEECHA B ONWCblBagmble 30ecChb Mmocpacuuanh—
Hble eguHcTBa (Puc. Beep. 8). UccnenosaHwe BO Bpems
BCKprTHIFI, KNWHW4eCKoe npuMeHeHue, HeckoHeYHble
yacel npenofasatefibCKoln paboTbl M MHOrO4acoBoe
YTEeHWe CTapuHHbIX KHWM YTOYHWUNK nepeoHavansHyH
WASK W MPUBENKU ee B TOT BUO, B KOTOPOM OHa npef-
cTaBneHa eam cen4ac.

W xoTs 5 He Bugen, 4Tobkl roe-nubo ewle mvodpac-
UManbHble eguMHcTEa 6bINKU oNvcaHs! B NONHOW Mepe, A
6bi1 OQHOBPEMEHHO yapydeH (O0CO3HAaB, 4TO MOW MAEN
HE HAcTONLKO camMobbiTHbI) U YCMOKOEH (0CO3HaB, 4YTO
BCE-TAKW 5 HA BEpPHOM NyTW), Korga oBGHapyxun yxe
nocne Gonee paHHUX CBOWX NyBnUKauui,® * 4To cxo-
*an paboTta 6bina npogenaHa HemeLKuMy aHaToMamm
B 1930-e rogsl (Puc. Been . 9).2¢ CyulecTByeT Takxe
CXO[CTBO U C MbILeYHbIMM Lensmu (chaines muscul-
aires) cppaHuysckoro ocreonara W uanoTepaneeTa
Neononbna Broke, 2728 KOTOPOMY MEHs He[laBHO npeg-
cTaBuna rpynna duavorepaneeToe u3 Benbrum. 3
MbilLYHbIE Lienu OCHOBBLIBAKOTCS Ha (DYHKLMOHANbHbIX
CBA3AX — UAYLLMX, HANPUMEP, OT YETLIPEXTNAB0MN MbILL-
usl Geppa K MKPOHOXHBIM MblluLiaM U KamBanoBuaHON
MbllILE — B TO BpeMfA Kak aHaToMW4eCKWe noesaa
OCHOBLIBAKOTCA Ha NpPAMBLIX (DaCLl,MBJ'Il:HbIX coeguHe-
Huax (Puc. Beem. 10). MocnegHue ony6nuMKoBaHHbIE
guarpaMmbl HEMEeUKOro aHatoma TuTTens, aHanorund-
Ho, 6a3upyloTcs, cKopee, Ha PyHKLMOHANBHLIX, YeM Ha
thacumankHbix ceaskax (Puc. Beep. 11).%

C BHOBb YKPENNeHHOW YBEePeHHOCTbIO, Nony4YeHHON
6narofaps TaKkum NoATBEPXAEHUAM Halleil NpasoThl,
A W MOW KOMNEerv NpWHAIMCL TeCTUPOBATL W Npeno-
[aBaTh CUCTEMY CTPYKTYPHOW WHTerpauuv, B OCHOBE
KOTOPOW Nexar atu mepuonadsl. Bpa4u, noceujaswime
HaLLIK 3aHATWSA, COOBLLAIOT O TOM, YTO UM CTano 3Ha4vu-
TENLHO Nerdye crpaenATbCA CO CAOXHbLIMW CTPYKTYPHbI-
MU npobnemamu, W nokasaTenu ycriexa ne4eHuns Bbi-
pocnu. 3Ta KHWra cospaHa fns Toro, 4Tobel caenatb
Hally KOHUEeNLWio AOCTYNHOW Ans 6onee LUMPOKOW Yu-
TATENLCKOW ayauTopui,
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Puc. Beeg. 10. ©paHuy3ckui
thuanoTepanesT Jleononsp
Bloke Ha3san ceou
MbILLIEYHbIE CBA3M

«chaines musculaires»,

T.8. MbILLEYHLIMWM UENAMHA,
HO Ero KOHUENLWA cosan-
HeHWil ABNABTCH (DYHKUM-
OHANLHOW, B TO BpEMSA Kak
COEOUHEHNS AHATOMWYECKUX
noe3aoe dacunansHele.
OBGpatuTe BHUMAHNE, HANPY-
Mep, Ha TO, KaK TUHUW nepe-
KpelunBsaTes, nepexons ¢
nepegHel NOBEPXHOCTK Ha
3a[HI0I0, B 06/1ACTH KONEHa.
(PucyHOK BOCNPOU3BOAMTCA
¢ N0BE3HOTO paspeLueHns
13 Busquet 1992 (cm. Takxe
chainesmusculaire.com).)




«ANATOMY TRAINS», Thomas W. Myers

C D

Pie. 1.1 — A. OTaeneHHbIe MblLLIEYHbIE BONOKHA B pa3pese, OKPYKeHHbLIe 1 NpoHULAaeMble 3HAOMU3NansHoW (hacunei. (Bocnpon3seeHo

¢ nobearoro paspewwenus u3 Ronald Thompson.) B. MoeepxHocTHad rpynHas dacuns 8 rpyauHHOM oTaene B paspese. O6patute BHUMaHMe

Ha TO, 4TO 0/IHA NepeKnagnHa X-06pasHoro pUcYHKa NOBEPX rpyauHb Bonee passuTa, CKOpee BCero, BCNEACTBUE BUAA Harpysku. (Bocnpoms-
BefieHo ¢ nio6esHoro paspeiuenns ua Ronald Thompson.) C u D. ®otorpadun paspesa 6efpa, nony4eHHas U3 Npoekta «Bugnmeiil Yenosek»
HauuoHansHoi MegULMHCKON BUGNMOTEKM, OCYLIECTBNEHHOMO BpaloM-cTpyKTypanucTom xeddpu JinHHOoM. B npoekTe 6110 MCNONL30BaHO
nporpamMmHoe o6ecnevesue HaumoHansHOro MHCTUTYTA 3ApaBo0XpaHeHns. 3HAKOMas KapTUHKA CeBa NoKaabiBaeT W MbilliLbl U (hacuuio,

HO KAPTHHKA CNpaBa AT HaM NepBblil WaHC NPEACTABNTL, Kak Bbirna/ena Obl hacynansHas cucTema B Lenom, ecni Gbl ee MOXKHO Gbino
MONHOCTHIO U3BNEYL U3 Tena. Kak TonbKo 3T0T TPYAOEMKWIA NPOLECE, Kak pas Ceiyac v OCYLLecTBAAEMbIN, OYAET 3aBepLUeH, Y HaC B pyKax
OK@KETCA HOBOE aHATOMWYECKOE U300paKEHNe PEaKTUBHON CUCTEMBI, KOTOpas o6ecnequsaer, CoNPOTUBNABTCA 1 pacnpeienser MexaHuyeckue
CHIbl B HALLEM OpraHu3Me.
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Puc. Beep. 11. Hemeuknit anatom TUTTens TaKkxke pucosan yauBUTENb-
HO COPTHBHbBIE TENA 1t HAKNAALIBAN H& HUX NUHIN (PYHKUNMOHANbHBIX
MbILEYHLIX CoeaMHEeHWA. ONATL-TAKW, CYLLECTBYET PA3NUHNE MEXAY
3TMMKM (DYHKUMOHANEHBIMIA MbILLEYHBIMIA COBIMHEHUAMK, KOTOPbIE
CREUMMUYHBI ANA KHKBOT0 TUNA ABIKEHNA W NOITOMY 06nafalT
TONLKO KPATKUM WHAMBUAYANbHLIM 3HAHEHUEM, W (DACUMANBHBIMK
COBAMHEHWAMM B «NONOTHE» aHATOMUYECKMX NOE3A0B, HEM3MEHHLIMW
 06061eHHbIMK. (BocnpoM3BeeHo ¢ NIGE3HOr0 paspeLLeHna U3
Urban and Fischer.)
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1. Mup coraacHo pacumnm

TTPUTOM HTO KKOBIA N3 HAC W ZHAET YTO-TO O KOCTAX M MbILULAX, MOHUMAHWE NPOMCXOXOEHHA U PACNONCKEHMA (hacum-
ankHOW CeTwW, KOTopas ux 06begUHAST, DANeKo He TakK LWWMPOKO pacnpocTpaHedo (Puc. 1.1). M x0TA 2T0 NOAOXEHNE SbICTPO
MEHAETCA Gnarofaps pacWnpAIOLLMM FOPU3CHTE HALLETO 3HAHMA UCCNENoBaHWAM, NOAABNAKLLEE BOMBLUMHCTEO NPOCTLIX
nicAei n game GONEWMHCTBO TePanesToB NO-NPeXHEMY GCHOBLIBAIOT CBOW NPEeOcTaBnNeHna O CTPYKTYRE HAWero Tena v
ero ABMXEHWW HA 0M&Hb OrPAHWHEHHOR MEICIN, YTO MEIWLLI NPUKPENNAIOTCA K KOCTAM. BOT kak nuwyT 06 37om Lynby v
Baitne: -

MYCKYNbHO-KOCTHAA KOHUENLUMA, QrIMCAHHAR B TPAAWLMOHHOA aHATOMWKW, NpefcTaBnsaeT cobol UCKNYUTEABHO Mexa-
HUMECKYIO MOAENt ABMxeHus, OHa pasgenseT OBArateNbHbIA akT Ha OTASNLHLIE U YETKWE HYHKLMK 1 HE MOXET NOKA3aTb
KapTuHy 6eCLIOBHOMO BRAUMOAEACTENS, KOTOPOE MMEeT MECTO B TeNe YenoBeka. Korna oaHa 4acTk Tena NPUXoaUT B ABM-
¥eHWe, BCEe TENO pearvpyeT Ha 970, C (hyHKUMOHANBHON TOYKM 3PEHNA eANHCTREHHOM TKAHLIC, KOTORAsR CNOcoGHa obecne-
YMBATH TAKYIO OTBETHYID PEAKUWIO, ABNAETCA COSANHWUTENLHANA TKaHk. '

B 370/ rNABE Mbl «YKNAABIBAEM XENEe3HOAOPOXHOE NONCTHO» AN AHATOMMYECKWX MOS3A0B, NPWXCON K KOMNMEKCHOMY
NOHWMAHMIO TOMG, YTO Takoe hacyMa UM COBOVHNTENLHANA TKaHb 1 KAK OHA B3aWMOASNCTEYET C ARYIMMM CUCTEMAaMK Ha-
Wero opraluama.

Noxanyicra, 06paTUTE BHUMAHWE HA TO, 4TO B 3TOM [NaBe NPEACTABNEHA OOHA U3 TOYEK 3peHusl, HEkWA Habop apry-
MEHTOB B NOAJEPXKY KOHUENLMK aHATOMWHECKWNX «MN08300B», U 3TO HW B KOBA MEpPe HE MCHEPNLIBAET BCEX AaHHbIX O PONK
H 3Ha4eHuKn hacumnn. 308Ck Ml MOCBATHM CCO00e BHUMAHWE FreOMETPUM U NPOCTPAHCTBEHHOMY YCTPOWCTBY U NOYTU HU4Ero
HE CKaxem 0 xUMMK. Mbl 3aMHTEPBCOBAHE! B ONWUCAHWA HOPMAMNBHO YHKLUMOHWPYOWERn hacuvi 1 ee pofu B NOANEPXKE
OCAHKW W BBUXEHUA W NPU 3TOM BOBCE 06X0AMM CTOPOHON NATONOMMYEcKKe ABnNeHndA. B ccbinkax npueeneHbl gpyrue aa-
mevaTencHbe paboTel PA3HOOBPAAHON TEMATUKM, KOTOPLIE MOTYT DbITh MHTEPECHL! YuTaTento. (Te, KTo B GONbWeR CTeneHn
WHTEPECYIOTCA KNUHUHECKUM ACTEKTOM, BO3MOXKHO, 3aX0TAT NPONYCTUTL 3TH 3aKYCKW M NepeiTW K OCHOBHOMY &niogy, Ko-
TORGE HAYMHAETCA € [Nasel 3.)

«CBAWEHHBI Y3bl, COEAMHALOLIHE HAC»: (hacLUA 00beANHABT HALIW KNTETKY

HW3Hb Ha HaWeR NaHeTe BbICTPAUBAETCA BOKPYT QAHOM 6a3080M AWHULLI — KNETKM. W XOTA MBI C NBrKOCTHI0 MOXEM
NpeacTasnTL cefe KPYNHbIe KaTbILLKK HeauddiepeHLUMPOBaHHON, HO NEW 3TOM BbICOKO OPraHWU30BaHHOM NPOTONNAZME], OHH
HE CYLLECTBYIOT HUME, KPOME KaKMX-TO TYMaHHbIX Ha4an OpeBa XU3HW WK BOOBPaXEeHWA KnHopaxucespos. MpumepHo no-
NOBUHY YETLIPEX MUNNWAROOE NeT CYLLECTEOBAHUA XU3HW HA 3emNe BCe OPraHn3mMbl BbINN OOHOKITETONHBIMK — CHAYANA B
BMAE NPOCTLIX KNETOK-NPOKAPMOTOB, KOTOPbIE 3aTeM, NO-BUAUMOMY, OOBEOWHWIMCE NO NPYHUMNY CUMBKMO3a U NPOM3BENK
Ha CBET KNeTKY-3yKapuoT.? Bce Tak HA3bIBASMEIS «BbICLLME» KMBOTHEIE — BKNIOYAR YENoBeKka, KOTOPLIA 1 ABNAETCA Temoin
ATOW KHWMW, — NPEACTABNAKT COOOW OPraHVZ0BAHHLIS KOMNNEKCH 3TUX KPOXOTHBIX KanNeBWOHLIX efuHUL, oGnagalowmx
o6LIEid BUOXMMUER, OBECTIEHEHHON TEKYYUM XUOKUM BELLECTBOM, OKPYXXEHHBIX NOCTORHHO M3MEHIIOLMMKCA MEMBPaHaMK
W yNpaBNRembX CTabUNBHBIMKY CAMOKONMPYIOWMMKMCA 6enKamu sapa. B Hawem cnyyae nopagka WecTn TPUANKUOHOE 3TUX
KPOXOTHRIX BMOPMPYIOWIMX KNOTOK KAKMM-TO 06pa3oM COBMECTHO padoTateT M (hOpMUPYIOT HAc € BaMK. M Mbl yaHaeM 3Tu
KNETCHHBIE KOMANEKCH!, AAXE ECNN HE BUOWM WX HECKOMbKO NeT WA BHOWM C GONLLLIOTO PACCTOAHWA, 3aMEYan MX 0cobyio
MaHepy OABMKEHWA, HYTO Ke yaepHuBaeT NOCTOAHHYI0 thU3UONOTHYeCKYIO (hOpMY 3TOMC NOCTOAHHO MEHALLETOCA KNeTOY-
Horo cyna?
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TakKe Kak v B 4YeNoBe4eCKoM 00WecTBe, B MHOIMo-
KNETOYHOM OpraHuame kKnetkn ofnapgawT U coBCTREH-
HOW aBTOHOMWEH, W CNOCOGHOCTBIY K COUMANLHOMY
B3aMMOQEHCTBHID. B HawKx COSBCTBEHHBIX TKAHAX Mbi
MOXEeM BbIAENUTE 4YeTbipe OCHOBHBIX KNacca KNEeToK!
KNETKY HEpPBHOW, MbILLEYHOW, IDUTENMANBHOW U CO8an-
HUTENBHOA TKaHeW (Kaxabll U3 TUNOB NoAPasaenfaTes
HA MHOMOYUCNEHHBIE NoaTUnl) (Puc. 1.2). Mel Mornu 6kl
cnerka ynpocTUTe NONOXSeHWE AeNl, CKa3aB, YTC B Kax-
OOM TUNE KNeTOK Ha NEeRELIF NAaH BeiLNa 0aHa U3 PYHK-
LUK, BLINONHAEMbIX, B 06WEM, BCEMM TMNAMM KNETOK (A
B OCOBEHHOCTH ONANOAOTBOPEHHOW ARLEKNETKOH W CTBO-
noebIMK KneTKamu}. Hanpumep, memSpaHbl Bcex KNeTOK
o6nagarT NPOBOAMMOGCTBID, HO COBEPLUSHCTBA B 3TOM
DOBUMNUCE KNETKW HEPBHOW CUCTEMBbI (K CMOBY, NOTEPAB
M3-3a 3TOro CNOCOBHOCTE Kak cneayeT COKpawaTbea v
penuTbcA). Bo Beex KneTkax CONSPXMTCA HEKOTOpoe
KONWYECTBO MWO3MHA WM aKTWMHA, 4T0 obGecneqnBaeT WX
CNOcOBHOCTL COKPaWATLCA, HO CAMBIMW KPYMHBIMKW Ma-
CTepamMKn COKPaLEHUA CTAMU KNETKK MbILWESYHON TKAHW.
3nuTenuantHble KNETKW TOXE COKPALWAKTCA, HO OveHb
cnabo, cNneurlanvanpysachk Npy aToM B BbipatoTke Takux
XUMUHECKUX NPOAYKTOB, KaK MOPMOHbLI, 3H3WMbLI U NPOo-
Yne MHMOPMAUMOHHBIE MONEKYAbl. KNETKW CoeAWHK-
TENLHOW TKAHW He MACTepa B COKpaLLeHWW, YyTb nydwe
BbINONHAKT NPOROAALLYIO (hYHKLMIO, HO OHW Bhipa&aTol-
BAKOT B MEXKMETOYHOE NPOCTPAHCTBC YAMBUTENBHG B0-
raveli Ha6op hbepMeHTOB, KOTOpPbIE YHaCTBYIOT &8 padoTe
KOCTHOR U XPALLEBOH TKaHEW, a Takxe CBA30K M Cyxo-
Hunuit. Jpyrumn cnoeamy, HMEHHO 3TU KNeTKKU hopmu-
PYKIT OKPYXeHWe QnAa BCexX NpouMMX KNeToK, Npom3sons
NPOYHOE NAACTUYHOE «BeLeCTBO», KOTOPOE thKeHpyeT
Halse Teno w coafaeT oWy W NPOHVLEeMYD cpefy
DA BCcex HaWKX KNeTok — Bapena® Ha3blBaeT 3T0 «3K30-
CUMBHO30M», — A TaKXe NpuaaeT HaMm dopmMmy W No3so-

- NAET BLINONHATL HANpaBneHHoe ABuxXeHWe, (CKaxem
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Mexay DenoMm, HTo Henb3a ynoTpebnate cnoeo «cpena»
B HALLeM PacCyXAeHWW, He NPOoUMTWPOBAB MacTepa B
obpaweHun ¢ 3TuM NoHATHEM Mapwanna MakNaxnana:
«Cpepa He ABNABTCA NACCUBHBLIM OKPYXEHWEM, 060N04Y-
KOW, HO, CKopes, NpeACcTABNAET CO60H HEBUOMMBIE HAM
AKTHMBHLIE NpoUecehl. M 0OBONBHO CAOXHO YNOBUTL Npa-
BUNG, BHYTREHHIOW CTPYKTYPY W 06WYI0 NEpPapXUie 5TON
cpenbl». 2TUM TAKXE MOXHO BOCNOAL3OBATLCA, H4TO6bI
O6bACHWTE, NOYEMY KNETOMHOE OKPYXEHWS MEXKNETOoH-
HOW MaTpuubl OCTAEBTCA, MO CYTHU, «HE YBMAEHHBIM» HA
NPOTAXEHNM HECKONLKNX BEKOB MCCNENOBATENLCKOW pa-
60Tbl1.}

BoT 4T HANWCAHO B «AHATOMUKW Tpesa»?

CoaauRuTeIbHLIG TKAHIW UIPA0T PAL BaXHLIX DONied B
OPraHn3Me YOnoBeKa, KaK CTPYKTYPHON, HOO MHOre BHe-
KIIGTOYHLIO SIEMEHTB! 00AAJAI0T MEXaHUHECKnMU CBOM-
CTBaMU, TAK U 3ALUTHON — 378 POfb MMeaT oY co60i Kne-
TOYHBIE OCHOBAHMA. OHM, KaK NPABUN0, 06RAARI0T TaKKe H
BaXHbLIM TPODUHSCKUM 41 MOPQIOTEHETHHECKIIM SHAYEHINCM
ANA OPranrvu3aymi pocTa 1 CReuManu3ayun OKpYXaroLmx
TKaHEH ¥ BO3[SHCTBHA Ha 3TH NPOLBCCH,

3anHumaTbcA  3alUMTHOM  (hyHKUMERA COeguMHWTENbHbIX
KReTOK Mbl NPEACCTABUM UMMYHONOram, a caMu, fanee B
aTOR [Maee, 3aTPoHEM Tpoguyeckyle W MopdoreHeTve-
CKYI0 Ponk COBAWHUTENbHBIX TKaHeR, korna Gyaem roso-
puTL 06 3MBPUONOrMKM KU CTPYKTYPax cHaNaHCUPOBAHHOM
CHATUA-HATAXEHWUA ( «TeHCErpuTH>)5-7 A NpsiMo cefdac of-
PATUMCA K PONK MEXAHUHECKOW NOOOEPXKW, KOTOPYI dep-
MEHTbI COSOVHUTENBHLIX TKAHeW UIPAKDT B HALUSM OpraHna-
ME B LENOM W B HAWEW ONOPHO-OBWraTensHOl CHMCTeMe B
4aCTHOCTH.

KneTku coeguHUTeNEHOA TKAHWU BbIPAOATEIBAIOT B MEX-
KNETOUHOE NPOCTPAHCTBO WUPOKWHA CHEKTR CTPYKTYPHO-aK-
TMEHLIX BELLECTE, BKAHOYAA KONNAreHOBbIE, SNacTUHOBLIE W
PETUKYNMHOBLIE BOMOKHA, 3 TAKXKE KNeenofobHble MexBo-
NOKOHHBIE BEMKK, HALLE UMEHYEMBIE «6a30B0E BEIECTBO»
(Pwuc. 1.3). Mpei HasbIBAST 3TOT GENKOBLIH KOMNNEKC MEX-
KNeTOUHOW MaTPULIeIA:

TepMitH «MEXKRETOYHAR MaTpntia» (MKM) npumerser-
CA N0 OTHOLLEHWD KO BCSMY BHEKNSTOWHOMY BelyecTay 8
cocraBe coeaMHMTENEHON Trary. B cywrocTy, ata MaTpi-
Lya COCTOUT U3 HEPACTBOPUMBIX GERKOBLIX BOMOKOH U Pac-
TBOPUMBIX COEQUHEHII, COCTORLUMX U3 YITIOBOAHLIX ROMH-
MEpOB, COEAMHEHHbIX ¢ GENKOBLIMI MOREKYNamMu (T.e. 370
APOTEOrNMKaHbl), KOTOPbIE CBA3LIBAIOT BoAY. C Mexanue-
cKodd Touku 3peuns, MKM paszsunace ¢ yensio pacnpese-
J5TE QBUraTensHblie W rpaBuTalnORHbIe Har) PY3IKH 1 B TQ Xe
BPEMS COXPAHATE (QOPMY PASTIMHHBIX KOMITOHEHTOB HALLErO
Tena. Ona TaKxe Co3[aeT PUaHKO-XUMHUHECKOE OKDYXeHHS
3aKMOYEHHBLIX B HEO KNETOK, (hOpMUPYR rpaHiLbl, K KOTo-
PbiM OHU MOTYT OPUKPENIATLCA U 0 KOTOPLIM OHU MOFYT
AePEABHIaTecs], i COXPARAET NMPK FTOM NOPHCTYIO, rMapar-
HYIO 18 MOHHYIO CPERY, NErKe NPoRUYaemMy:o Qs Metatonm-
TOB M MUTATEALHLIX BelecTs.?

3TG yTBEPXAEHWE CHEHb HACBIWEHHD, MOXEeT Obltb,
haxe uepecyyp; BCA OCTABLUAACA YaCTb STOA rnaebl Syner
NOCEALLEHA PAIBLACHEHWID K ONOAHEHUID 3TWX HECKONbKIAX
nNpsanoxXeHmnia. :

B 06wem 1 uenoM, KNeTkn CoeguHUTENbHON TKaHW
U X HepMeHTbl RYHKUMOHUPYIOT eAnHbIM (QPOHTOM BG
BCEM OpPraHW3mMe, CTAHOBAChE CBOErD poaa «OpraHoM
copmbei»_ % Hawa wHayka noTpatuna ropazgo Gonelie
BPEMEHHU HA N3YHEHWE MONEKYNAPHLIX B3AUMOAEACTBUIA,
COCTABNAKLLAX HALWK (DYHKUVK, YEM HA U3YHeHHe TOro,
Kakum obpasom mbi of6petasm hopmy. CuuTtaeTes,
4TO Hawa opMa afeKBaTHC ONUCLIBASTCH AHATOMM-
eW, HO Hawe npencTaBnenve 0 (HOpPMEe HacTWUHHO fAB-
NAETCA CNEeACTEMEM TOrD, KAKWEe WHCTPYMEHTH Gbink B
pPacnopaXeHn paHHuX aHaToOMOB. KakK MpaBung, HOX.
«AHATOMWA», B KOHU® KOHUOB, 3TO pa3feneHne Ha 4a-
cTh. OT Fanexa po Besanua v NOCNe HWX UHCTPYMEHTEI
pa6oTbl ¢ OPraHUu3MoM BGpanvcb M3 OPyauA OXOTHWKA
W MACHUKA, W UMEHHO C WX NOMOLWLbIO BbUW Bblgene-
Hbl T&€ 6a30Bble PA3NWYMA, KOTOPbIE Mbk Ceilyvac npu-
HAMEEM Kak AosxHoa. 3Tu HOXMW (3aTem cKansnenu
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OnnofoTEOpEHHAA AALEKNETKA

JleneHne U pou| KNeToK — —i CTEONOBLIE KNETKA

Lie.  M3auiua Knetok
N0 PasNUYHBIM KNETOY-
HBIM THNAM

HepeHbie KNeTku

Knetkn anutenus MEILIEYHBIE KTETKN

Knetku coeauHu-
TENBHOW TKAHW

MYHKLUWOHANLHAR equHWLA
{HanpumMep, HedpoH)

CucTema oprakos
(HanpumMep, MOYEBAR CUCTEMA)

Llensiit opranuam (venoeek)

Pue. 1.2 — Kaxablii n. JBHbIX TUMOB KNETOK YEN0BEYECKOr0 OPraHiuaMa crneunanuanpyeTca B OgHOM U3 DYHKLKMA, 06LLNX ANA NepBoHa4ans-
HOM AALIEKNETKM W CTE  BbIX KNETOK, T.8, CEKPETOPHAR (hyHKUMSA, NPOBOAMMOCTb, COKPALLEHUE Unu NoAJepxKKa. CneuranuanpoBadHbie KIeTkn
06bEAMHAIOTCA B TKAF  )raHbl, OPraHuamel U CooBLUBCTRA.
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Hepa Kuposble

KNETKW

Konnarex

| u

bazoBoe
doaunodmn gelectso | PvGpo-
- Gnact

He#ltpodunsl

JnacTuu Maxpodpar Repuuwt  — Kanunnap

KneTtka nnasmel

MadTosas Numdcpount

KNeTka

Puc. 1.3 — Bcr coeaMHUTENbHAA TKAHb COCTOMT U3 NEPEMEHHON KOHUEHTPALMY KNETOK, BONIOKOH U MeXXBONOKOHHOro 6a30Boro BewecTea. (Boc-

npoK3BeAeHO ¢ N0OE3HOro paspelsenus ua Gray 1995.)

W nasepbl), ECTECTBEHHO, MNPUMEHANUCE ANA pacceqeHus
TEna Ha OTOenbHble Opradbl Kak pas no rpaHuuam coepu-
HUTENBHOW TKaHW, NOAYEPKMBARA PaA3NMUUR MEXOY HUMU, HO
3aTeMHAS Ponb COeAUHUTENBHOW TKaHW Kak LIenoro.

Ecnun npepctaBute cebe, 4T0, BMECTO paboThl Ne3BueMm,
MOXHO ObIno 6b1 MOrPy3nTh XKWBOTHOE WAW TPYM B HEKOero
poga pacTBOPWTENb, KOTOPLIM Bkl yOanun Bech KIeTOYHbIA
maTepuarn, OCTABMB HETPOHYTOW NWLL COEQWHUTENbHYIO
TKaHb, TO Mbl CMOTTIM 6b1 YBUOETE O6LLYIO U LIEAOCTHYIO Kap-
TUHY — Ha4WHana ¢ 6a3anbHOro CNos KOXK KU 0O TOro BONOK-
HWCTOrO Martepuana, KOTOPbIA OKpy»XaeT MbILLbl, OpraHbi
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U KOCTW W MPOHUKAET B HUX. 3TO 6bINO 6bl O4EHb LIEHHO U
rnokasano 6kl 3TOT OpraH Kak uenoe, nogyepkHys ee obbe-
AVHALLYI0, (HOPMUPYIOLLYIO 1 06BeMHSAOLLYIO Npupoay, a
He Kak NpocTO pasfenuTenbHy NMHWI0. 3Ta KHUra MucxopuT
W3 3TOI MbICNK, @ B 3TON rMaBe Mbl NONbITAEMCA AOMNOMHUTE
TaKylo KapTuHy.

Mbl 6yaem HasbiBaTh 3TOT OXBaTbiBAKOLWMKA BCE TEno
KOMMneKc hacuueln, 410 He COBCEM BEpHO, unu acuu-
anLHOW ceTbio. B MeguumuHe cnoBo «@gacumna» 06bI4HO yno-
TPEBNAT B Y3KOM CMbICNe, 0603Ha4as MM NNacTbl TKaHK,
oKpyXxatoLue

>




OThAenbHble Mbililbl U MPOHWUKAKLWWE B HUX, HO Mbl
npeanoYMTaeM MCNoNb3oBaTbh 3TOT TEPMUH B o6LEM
cMeicne. [Tio6oe HaumeHOBaHMe 4acTel Tena HaedA-
3blBaET HAM WCKYCCTBEHHOE, C0O3[JaHHOe YeN0BEeKOM
pasgeneHve Ha opraHbl Kak HEKOTOpPble UEenocTHbIe
M 3aMKHYTbie eAuHuLbl. [OCKONbKY B 3TOW KHWUIEe Mbl
M30 BCEX CWN CTapaemMcs COXpPaHuTb Halwe npegcTas-
fMeHve o NpUpofde 3TOW TKAHW Kak 4ero-TO UenocTHO-
ro, HefeNnMMOoro 1 Be3fecyLlero, To Mel NpegnoYuTaem
noneL30BaTLCA TEPMMHOM «hacumaneHasn cete». (Ecnn
BAM Yro4HO, MOXeTe 3aMEeHUTh ero Ha «KonnareHosyio
CeTb» WKW «NepenneTeHne COefMHUTENbHOW TKaHW»,
UM «MEXKITETOYHOM MaTpuuer» kak y pes, HO Mbl
6ynem roBopuTk NPOCTO «hacuns».)

CoeguHUTENbHanA TKaHb HazBaHa O04YeHbL NoAXo-
Aswmm obpasom. W xota chopMupoBaHHbIe U3 Hee
CTEHKW W HanpaenslT MNOTOKW XWAKOCTU W co3parmT
3aKkpeiThie MPOCTPaAHCTRA, ee o6beAnHAOWan PyHKUUA
BO MHOrO pa3 fnepeBelnBaeT pasfenutensHyr.” OHa
CBf3bIBAET KaXAYID KNeTKy Tena ¢ npuneranwumm K
Hel KneTkamu U gaxe coefUHAeT, Kak Mbl y6egumcs,
BHYTPEHHIOI CETb KaX[J0oW KNeTKM ¢ MEeXaHWKol Bcero
opraHuama. C u3nonNoruv4eckod TOYKWM 3peHud, Kak
yTBepxnaeT CHanpep,'® oHa Takxe «cBA3bIBaeT U 6ec-
YUCNEHHBIE OTPAC/TN MeOULUHbI»,

M xoTA B cMCTEMY COEOQMHUTENLHON TKaHW BXOAAT
KNETKW pa3HbiX TUNOB — MOMWUMO NPO4YUX, KpPacCHble
KpoBsiHbie KneTku, chnbpobnacTtel, MayYTOBLIE KMETKH,
MUrMEHTHBIE KIEeTKW, XUPOBblE KMETKW W OCTEOUWUTHI
- OCHOBHYH YaCTb BOJ/IOKOHHBIX W MEXBOJIOKOHHbIX
3NeMeHTOB, YOUBNAAOLWNX HAC CROEW NONbL30KW U pasHo-
o6paavem, npouaeodAaT ubpobnactel N 6Gnu3kopopn-
CTBEHHbIE MM KIEeTKW. VIMEHHO Ha MPUPOZY 3THUX MEeX-
KNeToYHbIX 3NEMEHTOB Mbl cell4ac u obpatvm Hawe
BHUMaHMe.

Cnucok felcTBylOLWWX NULY B Nbece COegUHUTENb-
HOW TKaHW KpaToK, NPMHUMAs BO BHUMAHWE, YTO Mbl He
cTaHeM 3aHWMAaTbCHA BOMPOCAMWU XUMWUYECKNUX OCOBEH-
HOCTEW MHOXECTBa CYLUecTBYOLWMX Bapuauuii. Cyule-
CTBYeT TpM 6a30BbIX TMMNA BONOKOH: KONNAreH, 3nactuH
M PETUKYNWH. PETUKYNKMH — 3TO 04YeHb TOHKOE BONOKHO,
4TO-TO BPOOE HEenOo3Penoro KoNnareHa, KoTopbli npe-
o6nagaet B aMBpunoHe, & BNOCNEACTBMK, BO B3POCAOM
opraHmame, 3aMeHAeTCcA KoNnareHoM. DNacTuH, Kak u
npegnonaraeT ero Ha3sBaHwe, 3aHAT B POPMUPOBaHWK
Tex obnacTtew, roe Heobxoguma 3NacTUHHOCTL, Kak,
HanpuMep, yXo wnu koxa. KonnareH, ropazgo 6onee
4acToTHbIM 6enok B cocTase Tena, Npecbnagaer B co-
cTaBe hacumansHOW CeTU, U Bro Nerko yBuaeTs — 370
NpPocTO HEU36EXHO — Ha N6oM paccedeHnin unu gak-
TW4ECKU NpocTo paspese nwboro maca. CyuwecTeyeT
Gonee fAecATKa TWNOB KONNareHoOBOro BOMOKHA, HO
pasnuyudA Hac 3geck He MHTepecytoT. ITU BoNOKHa co-
CTOAT M3 aMUHOKMCNOT 1 POPMUPYIOTCA B 3HOONNasma-
TU4EeCKOW ceTW n komrnnekce Fonbgxu hubpobnacrta,
a 3aTeM BbITANKMBAKTCA B MEXKNeTO4YHOEe npocTpaH-
CTBO, A€ OHW cnv4alHbiM 06pasom (nMpwn onucaHHbIX
HUXE ycroBuax) uBbeanHATCS B PasfnnyHble TUMbL.

Mup coraacHo cpacumm @

ToT ¢hakT, 4TO Npo3paYHan poroeuua rmasa, Npo4Hbie
CYXOXWMNUWA CTONbI, ryByaTas TKaHb Nerkoro U ToH4an-
wue o60No4KH, OKpYXamLuue roNoBHOW MO3r, COCTOAT
W3 KonnareHa, Koe-To roBopuMT Ham O CTONb MONEe3HOM
pasHoobpa3uun Konnareda.

bazoBoe BellecTBO NpeacTaenser coboW CUMBHO
BOOAHWUCTOE Xene, COCTOALee U3 Mykononucaxapugos
MK TAOKO3aMUHOMTMKAHOB, TaKMX KakK ruanypoHoBas
KkMcnoTa, cynedaT XoHAPOWTWMHA, cynkdgaT kKepaTu-
Ha W cynedar renapuHa. 3TW KONNOUOHLIE PACTBO-
pbl, ABAAOWMECS 4acTbi0 OKPYXalWwen cpefbl ensa
N HE KaXAoW XWBOW KNeTku, obecnevyuparT Nerkumn
pocTtyn mertatonuToB (Mo kpawHelm mepe, Korga Kof-
nouasl HOCTATOYHO FMAPATUPOBAHBLI) W (HOPMUPYIOT
4acTe 6apbepa UMMYHHON CUCTEMbI, MOCKOMNbKY O4eHb
yCTOW4YUBLI K pacnpocTpaHedHuo bakrepun. Bazosoe
BelecTeo, cchopmupoBaHHoe cubGpobnactamv u mad-
TOBLIMWU KneTkamu, co3faet G6ecKkoHeYyHoe, HO OYeHb
M3MEeH4YnBOe, K/elkoe BelecTBO, KOTOpoe nomoraer
TPUNNIMOHAM KPOXOTHbIX Kanefb — KNeTok — yaepxu-
BaTbCcA BMecTe u o6nanaTth B TO Xe Bpems cBobGogon
o6MeHa ThicAYamMu pasnuyHbix BELWecTB, Heo6X0OUMBbIX
ONA MX XN3HeaeATensHoCcTH. B nioGoi ak TMBHOM 4acTw
Tena 6a30BO& BELWECTBO NMOCTOAHHO MEHAeT CBOe COo-
cTofiHWe AnA TOro, 4Ttobel yNOBNETBOPUTL JIOKanNbHbIE
HYX bl KNETOK; B «3amepluei» unu «o6es3gemxeHHon»
o6nactu opraHnama 6a30B0e BELWECTBO, Kak NpaBsuno,
cTaHoBuTcA Gonee BA3KWMM, 6onee xeneobpasHbiM M
HakannueaeT MeTabonuTbl N TOKCUHbLI. CMHOBManNbLHas
XWUOKOCTE CYCTABOB U BOAAHMUCTAA XUOKOCTL rnasa fAe-
nawTCcA NnpuMepamu obnactei, roe 6a3oBoe BEWECTBO
MOXHO O6HAapPYXWTbk B BONbLWOM KONWYECTBE, HO €ro
ManeHbKWe MopuyMu pacnpegeneHsl Mo BCeM TKaHAM.

Kak co3gath Teno

Onsa toro, 4To6k6l CTOATE M XOOWTE, YEOBEKY He-
06X0QMMO MMeTb pas3nu4Hble U OOBONbHO CNOXHbIE
CTpPOUTENbHbIE MaTepuansl. [peacrasste cebe, B Ka-
4yecTBe YMO3PUTENbHOro 3KCNEPMMEHTE, H4TO Mbl CO-
6upaemMca NOCTPOUTL TENO U3 TOrO, 4TO MOXHO KYNUTh
8 6nuxandwem cTtpouTensHoMm marasuHe. [llpepcrta-
BMM, 4TO Mbl yXe B3ANW HA BOOPYXEHWEe KOMNbIOTEP
Apple® gnsa ynpaBneHWs 3TUM TenoMm W o63aBenuch
ManeHLKMMW CcepBOMOTOpPaMW AN MbIWL, HO 4TO
eule HaMm HYXHO KynUTb Ans TOro, 4To6bl NOCTPOUTHL
HacToAlWyio paboTaniyw mMogens CTPYKTYpsl Yeno-
Beveckoro tena? Cnpocum mMeHee KOBapHO: Kakue
CTPOMTENbHbLIE MaTepuanel MOryT ObITk CO3[4aHbl
KneTkamyu CoefMHMTENbLHON TKaHn?

B oTBeT Bbl MOTAM Bbl NPEANOXUTE TAKME MaTepuansi,
kak gepeso, Tpybku u3 MNBX unu kepaMuka ona KOCTER,
CUINNKOH WK Kakon-HUByab NNacTUK ANA XpALLEn, CTPYHbI,
BepeBKU W pa3Hoo6pasHy o NpoOBONOKY, NETNN, Pe3UHOBLIE
TpyOKM, BaTa ANA NPOKNafabiBaHna NycToT, NNEHKa U No-
NM3TUNEHOBLIE NAaKeThl ANA pa3rpaHu4eHins YacTen, mac-
110 ¥ KUP AN cMasbiBaHUA OBUMKYLLMXCA MNOBEPXHOCTEHN,
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Tabnuua 1.1 - Crpontenshbie matepuans

Tun Tann Knetxa Tn BONOKKHA (HEPACTEOPNMBIE ‘MeXBONDKOHHLIE KOMNOHWEHTBI, Ga3DE0E
Genxn BONDKHA) SELLECTEN, CBA3LIBADILHE BOAY GRNKH
KocTh Octeoumr, octeadinacr, Konnarew JaMEHABTCA HA MMHEDANBHE(E CONM, KANLLWA,
ogTegKnacT ¥repoa. Kansuwi-thocdop

Xpawy Xouapoumt ¥onnarel W anacTiH Cynethar XOHANOUTHHA

CeAzka Dubpodnact Konnarew {1 anacTuH} MUHKMANbLHOE KONHYBCTBO NPOTEOFNNKAHDE
MeX Y BONOKHAMKA

Cyxomunme ®undpotnact Konnaren MUHUMANBHOE KONWYECTED NPOTEOMNUKAHOR
MERNY BONOKHAMKN

ANOHERPO32 Duipobnact KonnareHogan NOACTUNKA Hef0neWoe KONMECTBO NPOTROrMNKAHOE

Wip HUpoBAR KNETXE Konnarew bonblue NPoTeOrNANAHOE

OKONOCOCKOBBI KPYAOK

Gubpotnact, Genas kpo-

KOnnarex v anactuu

3HAHMTENBHOE KONHYECTBO NPOTSCINHKAHOB

BAHAA KNBTKE, XKNPoBas
KNATK, MaMTOBAA KABTKA

KpacHan u Henan KpoBs-
HbIE KNETKK

Kpoab

QubprHOred

Nnazwma

KneTku coeanHMTENLHON TKaHKM ODMUDYIOT NOPAZHTENLHO GOTATHIA HAGOP CTPOHTEALHLIX MATEPWANOR, ONEPUDYA OTPAHUHEHHEM YUCOM THNOE
BOAGKOH M MEXBONOKOMHEIX KOMNCHEHTOB. B TABNMUE NOKa3aHL! TONLKO OCHOBHLIE THALI CTDYKTYPHBIN COBAUHUTENLHLIX TKAHER, OT Haubonee
TEEPAOR A0 HAWBONEE AMUAKOR,

CTEKNO ANA IMasHOro XpycTanuka, TKaHb 1 NNACTMKOBLIE
MELKM, BCAKWE OUNLTPLI M rySku. M 4To Obl Mbl Aenany Ges
nvnyyek Velcro® u ckotva?

ITOT CNWUCOK MOXHC MPOJOMKMUTL, HO YXE W Tak No-
HATHO — KMeTKU COeOWHUTENLHOW TKAHW NPOM3BORAT GHO-
NOTUMBCKHUE KOPPENAThI BCEX 3THX M MHOTWX APYTMX Ma-
TEPUANoe, TBOPHECKW Wrpan ¢ OBymMA anemedTamm MKM
— BONOKOHHOW MATPULEN 1 BASKUM BA30BLIM BELECTBOM.
BonokHa v 6a30BDE BELUECTBO, Kak Mbi YBUAMM NMO3Xe,
NPEOOCTABARAKT, N0 CyTH, HECKOHEYHBIR HA6OpP CTpoUTENb-
HbIX MATEPUANOB, HO O6BIMHO NCNONL3YETCA, W C HONBLUOH
MNONL30OA, PaznvyMe MEeXOy HUMW (BOAO-HepacTROPUMOe
BONOKHO W ruppodunnbhble npoteorivkans}, MKM, kak mul
y3Haem U3 pasfena, NOCBAWEHHOro CTRYKTYpam cbanaH-
CHPOBAHHOIC CXATWA-HATAXEHWS, Takxe npeacTasnaeT
0fHO Lenoe ¢ BHYTPUKNETOYHOW MATPULEH, HO HA AaHHBLINA
MOMEHT Ham BYOeT NeNe3He OTNMHaTE X ApYr oT apyra.'!

B Tatnuue 1.1 cucTeMaTnanpoBaHbl BCE CNOCOGL), KakK-
MKW KITETKW W3MEHAIOT BOMOKHA U MEXBONOKOHHBIE 2MEMeH-
Thl COBAMHUTENEHGA TKAHK AN TOro, YTOBLI CHOPMUPOBATL
BCE® CTPOWTEnNbHbIE MaTEPHansl, HecHXoAMMbIE ANA Halleh
CTPYKTYPb) W OBWXBHWA.

HapaiTe 06paTMMCA K NPOCTOMY NpUMepY, 4TOOLI NO-
MOYbL BaM pas3obpaTecs B 3TOW TAabNMLe: Te KOCTH, KOTOpbIE
BaM NOKA3LIBANN Ha 3aHATUAX NO SMOAOrMK (NPEANONOXM,
YTO Bbl YH4MNWUCE OOCTATOYHO AABHO U MOMM BUOETL HACTO-
fil|Me, 3 He NNACTUKOBLIE, CKEMEeTH! HA 3aHATUAX), HA CAMOM
oene, NPeacTaEnanT cOB0A NULLL NOAOBUHY KOCTU Kak Ta-
KoBOW. TBEpAOe, NNOTHOE BELUECTEO, KOTAPOE Mbl OOLIHHO
HA3bLIBAEM KOCTbHD, B OEACTEMTENLHOCTM ABMASTCA MWL
NONOBUHOW NEPEOHAYANBHOMD MATEPHANA KOCTH — HacThlio,
COCTOALLER M3 Conei KambUWsa W MEXBONOKAHHOMO BeLLg-
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cTea. BONOKOHHAA Xe Y4acTb, KONNAareHoBan CoCTABNAOLLARA,
fvina ynanena Npy NpocylLKe W NPOKanuBasum BO BpeMA
NOArOTOBKW MaTepuana — Hade Gbl oHa CTana pasnararbca
M AYPHO NaxXHyTh,

BepoaTHo, eaw npenofgaeaTtefie, KOTOPEIA BeN y Bac
€CTECTBEHHOHayYHbIW LMKN, NOMOr BaM YACHWTE 3TO, NO-
MECTUE KYPWHYIO KOCTb B YKCYC BMECTO TOro, 4tof ee Bbl-
CYWWUTb MNW NPOKANUTE. ,Elenaﬂ 3TO B TEYEHWE HBCKONbKKX
OHER (M OAWH-ABA pa3sa NOMEHAB YKCYC), Bbl MOXKETE NOYYB-
CTBOBATH OPYryd MNocTack kocTu. B knenok cpege ykcyca
CONW KanbUva pacTBOPARTCA, W OCTAeTCA NUWb BONOK-
HUCTaA HacTb KOCTW, KONNAareHoBasn ceTe B (hopMe camon
KOCTH, HO BO MHOMOM HanomuHaowian Koxy. Takyis kocTb
MOXHO 32BA3aTE Y3NoM, KUBan KOCTb, KOHEYHO, BKNIOHAET
B cefa 06a KOMNOHEHTd, 00beauHAR, TakuM 06Pa3oM, Co-
NPOTUBNASMOCTL KONAATEHA CUNAM PACTAXEHUA C YCTORYW-
BOCTBH) MUHEPANbHOW CONK K CXATUIO,

na Toro, 4ToBLI BCE YCNOXHWTL {KakK Bcerga U Hbi-
BAET), COOTHOWEHWUE BOMNCKOHHOMO KOMNOHEHTA W Conen
KaNbuua MEHABTCA B TeYeHUEe BCSA XW3HW., Y pebeHka
Konnareha Gonblle, NOITOMY ANWHHbLIE KCCTH NOMAKT-
cA pexe, Nockaneky o6nafawnT 6oNeWER yNPYrocTeio K
pacTAXeHWo. B Tex cny4anx, Korga oHW BCe Xe Noma-
HOTCA, TG 3TO O4EHb NOXOXe HA CAOMAHHLIA CBEXWIA Be-
CeHHWA pocToK {(puc. 1.4A}, korga nepencM NpPUXoanTes
Ha CTOPOHY, NOOBEPryHCA PAcTAXEHWKD, & CTOPOHA, Ha
KOTOPYIO NPUWLNGCh CxXAaTve, coBMPAaeTCA B CKNAaaKK, Kak
koBep. Takylo KOCTb TPYAHO CROMATL, HO SLUe CNOXHEeS
NoOCTaEBUTe HA MECTO nocie nepenoma, XOoTA 3avacTyro
n3ne4yeHue NpoxoduT GbICTPO 34 CHeT peakTUBHOW cno-
COGHOCTH MOROOOH CUCTEMBlI W CNODCOBHOCT KORNareHa
K BOCCTAHGBMEHWID.



A

Puc. 1.4.

A. Monogan KocTh € NOBbILEHHEIM COAEDKAHEM BONOKOH NOMAETCH,
KaK 38IEHbIA POCTOK.

B. Ctapas KOCTb G NOBbLILLEHHOI KOHLEHTPALMEeN KanbLua Nomaercs,
KaK Cyxas BeTKa.

{BocnpouasegeHo ¢ nobdeadoro paspewenns wa Dandy 1992.)

Y Yenoeeka cTaplLuero Bo3pacTa, HanpoTUB, KonnareH
UCTOHYaEeTCA W pa3spyLllaeTcs, TO ecTb KOHUEHTpauus mu-
HepanbHbIX coneil BO3pacTaeT, U KOCTb MOXET C NerkocTsio
CNOMAaTLCA, KaK cTapas BETKA COCHbI, pacTyLlan y cambix
kopren (Puc. 1.4 B), — 4eTkum nepenomom npaMo 4epes
KOCTh. Takol nepenom Nerko NocTaBuTs HA MECTO, HO TPyA-
HO BbiNI@YWTE Kak pa3 MoTOMy, 4TO KoNnareH AOMKEeH Npo-
TAHYTE W NEpennecT CBOW BONOKHA Yepes Nepenom, 4YTobbl
co3faTh «neca» U3 BONIOKOH, CBOEro poja MOcCT, Mo KOTOpo-
My CONW Kanbuua cMornu 6kl NepeinTn Ha MecTo nepenoma
M BOCCTaHOBUTb KOMMPECCUMOHHYIO NnopAepxKy. MNoatomy
NOXWNbIM AOAAM B cry4ae rnepenoma cTaBaT WTWgT ana
ofecnedeHna NPO4HOro NpWNeraHns NoBepxHoCcTerl Ha To
Bpems, KOTopoe noTpebyeTcs KonnareHy A9 onyTbiBaHuA
MecTa neperoma.

AHanorn4HbIM 06pa3oM pasHble TUMbI XPAWEA — 3To
MpOCTO OTPaXeHWe pa3Horo COOTHOLIEHWA UX KOMMOHEHTOB.
MManuHOBLIA XPALL — KaK Y Bac B HOCY — 3TO NPUMEP CTaH-
DAPTHOTO COOTHOLUEHWS KonareHa i cunukoHonoaotHoro
cynbghara XoHAPoUTHHA. SNAcTUHECKWUIA XPALL — Kak B yxe
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— conepxKuUT GonblLUE XEenTOBaTbIX AMACTMHOBLIX BOMIOKOH B
COCTaBE XOHAPOUTUHA. BONOKHUCTLIM XPALLY — Kak B NO6KO-
BOM cUMcbU3e UNK MEeXNO3BOHKOBLIX guckax — obnagjaet
6onee BbICOKOW KOHLUEHTpauueid MNnoTHOro BOMOKHWUCTOro
KONnnareHa ro CpaBHEHWIO C KONUYECTBOM XOHAPOUTHHA.

[oBOPA O XWPOBbLIX KNETKax, OnbITHLIA Bpay corna-
CUTCA C TeM, 4TO OfAWMH TUN XWpa C NerkocThbio AonycKaeT
MaHyansHoe BMeluaTenscTBo, NO3BONAA TepanesTy Ao-
CTWYbL CMOEB, PAcnONOXKEHHLIX NOA HUM, B TO BPEMA Kak
APYroW TUM XWpa ropasfo MeHee nnacTu4eH U, KaxeTcs,
NPOTUBOAENCTBYET pyKe Bpa4a, He Mo3BoNaAf NPOHMKHYTb
rnybxe. (HWkakux npedpaccyfkoB, HO MoYemMy-TO aBToOpy
Ha yM WAyT HEKOTOPbLIE 3HAKOMLIE MY MIPOKK B pertu.)
PazHuua 3feck 3aKnioHaeTcs He CTOMbKO B XMMWYECKOM
COCTaBe Camoro Xxupa, CKOMbKO B KONTUMYECTBE W NIOTHOCTH
KonnareHoeoi hacuun, KoTopas OKpYXXaeT 1 yaepXxusaer
XUPOBLIE KNETKW.

MogbiIToXkmBan, MOXHO CKasartbh, YTO KNETKA COeduHU-
TENBLHOW TKaHW OTBE4alnT HeobxoanuMocTH BbiTe OQHOBpEe-
MEHHO U MMBKUMKW W cTabUBHBIMW B CTPYKTYPE XUBOTHOIO
OpraHuama 3a CYeT TOro, YT0 HECKONbKO PAa3HOBWMAHOCTEW
BOMOKOH CMELUMBAKTCA B MATpULe, YTo NO3BOMAET co3aarh
BELLECTBO NOBON KOHCUCTEHUMW — OT Q4YeHb XWOKOro co-
CTOAHWA 00 KNEWKOro Uu Teepaoro.

MNacTMYHOCTL COBAMHUTENbLHOMU TKAHK

Xota meTadhopa cTpouTenkHbIX Matepuanos u Tabnu-
ua 1.1 o4eHb NOMoOratoT NoKasaTh BCe pas3Hoobpasue mare-
pUanoB, KOTOpble eCTh B PAaCMOpPsKeHUU COedUHUTENbHON
TKaHW, UM He O4eHb yaaeTca 06pucoBaTb MHOrOrPaHHOCTb
M YYBCTBUTENLHOCTE MATPWLb YXKE MOCNE ee co3naHus U
BbITANKMBAHWA B MEXKNEeTo4Hoe npocTpaHcTeo. K TOoMy
K€, KNEeTKU COEQUHWTENbHON TKaHW He MpOocTo CnocO6HbI
co3gaBaTth BCe 3TW MaTepuanbl, HO MOryT TakKXe nepecTpa-
MBaTLCH M U3MEHSATL CBOW CBOMCTBA (KOHEYHO, B onpene-
NeHHkIX Npefenax) B OTBET Ha pasHoro poga NoTpebHOCTH,
BO3HUKAOLWME BCNEACTBME crneunduyeckor axkTUBHOCTK
unu Tpaembl. Kakum xe o6pasom 3T AKOBbl «UHEpTHble»
MEXKNETOYHbIE KOMMOHEHTbI U3MEHAIOTCH BMECTE C U3Me-
HeHusmMKn notpebHocTel opradnama? [na npoBedeHus Mu-
ochacumMansHOro BMeLLaTenbCTBa B CTPYKTYPY W OBWXEHWe
Tena BaKHO NOHATL MEXaHW3M TOro, Kak 3To MPOoMCXoauT.

HaxaTtve pedopMupyet marepuan, «pacTarmeas» CBf-
31 Mexpy monekynamw. 370 co3gaeTr HeGonbLUOR 3nek-
TPUHECKWIA TOK, U3BECTHLIN Kak Mbe303NeKTPUHecknia 3a-
psan (To ecTb BO3HMKaWOWMIA nof, AaeneHuem) (Puc. 1.5.).
KneTkw, Haxogsawmnecs no6nu3ocTn OT 3TOro 3apsaga, MoryT
ero «CYMTaTh», a KNeTKM COeAUHWTENbLHOW TKaHW CNOCOOHBI
pearvpoBaTtb Ha Hero yBenu4eHwem unv yMeHbLLIEHUEM KO-
NUYECTBAa, MU USMEHEHUEM Ka4YecTBa MEXKNEeTOHHbIX KOM-
NMOHEHTOB B 3TOW 30He.

Hanpumep, No4TH y Kaxaoro U3 Hac ronoeka GepapeH-
HOW KOCTW COCTOMT M3 ceTHaTon ry64aton KkocTu. AHanna
NonocTeil B cOCTaBe KOCTU YKa3biBaeT Ha To, 4YTO OHU Be-
cTAMM 06pa3oM ChOpMUPOBaHbI, C MHXEHEPHON TOYKK
3peHus, ANs CONPOTUMBMEHWA cunam, nepefasaembim
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PHE. 1.5. — «[IpaKkTHHECKW BCE TKAHK NPH CKATUN WNK PACTAMEHNW CO3AAKT BOKPYT C&HA INEKTPUYECKNE NONA, GTPAKAIOLYWE T8 CUNbI, KOTOPbIE
BO3NBACTBYHT HA TKAHb, ... M COABMKALLME TOYHYIO MH(POPMALMIO G NPUPOE UMEIGLLNX MECTO ABMKEHWH. ... 0fHa 13 pOner 3ToR WHChopMaLKL
3aKNKyaeTcA B ynpaeneudn diopmois (Oschman 2000, ¢. 52). A. JIUHUKM HANPAXEHWA HA NOABEPTHYTOR HAMPY3Ke NNACTMKOBOA MOJENK GespeH
Hoit kGoTn. (Bocnpousseero ¢ NDG83HOrD paspelieHus u3 Gray 1995.) B. Jlio6ian MexaHuyeckas cuna, GO3AA0WAN CTRYKTYPHYIO AethOpMaLHK
NPUBOAUT K BOZHMKHOBEHWK NbE30SNEKTPHYECKErO ACDDRKTA, KOTOPLIA CAMOCTOATEALHO PACNPOCTRAHARTCA N0 CUCTEME COBIMHUTENBHOM
Tkanw. {Bocnpon3sgeasHo ¢ nobezHoro paspewenuda us Oschman 2000.) G. Monoctv kocTH GOPMUPYIOTCA B 0TBET HA MHAMBHAYANLHBIE CNELK-
thudeckpe Harpyaki, {BocnpoM3peaeHo ¢ NGEIHOro paspewenna uz Gray 1995:)

OT Tasa k Teny 6egpeHHon KOCTW. Takoe YyCTpowcTeoO
faeT HaMm BO3MOXHOCTb, B Ge3onacHelX npepenax,
MMETE MAKCUMANEHO Nerkue KOCTH — 3TO ferko obbac-
HWUTE BO3JeNCTBMEM ecTecTBeHHoro oTbopa. HO geno
HECKONBKO CNOXHEE, YeM KAaXeTCA: BHYTPEHHAA 4acTh
KQCTU MMeeT (hopMy, OTPAXAIOULYIO HE TONBKO NOTPes-
HGCTK OaHHOre 8rAa, HO U cneuugduyeckme ocobeHHo-
cTv dopmbl N OEATENBHOCTU QTAENLHOA 0COHU. Ecnm
6kl Mbl AEnanu ceqeHne SeipeHHOW KOCTW 4eNoBeKa
C OOHOW QCAHKOW W CPaBHWIM € TAKUM XE CeYyeHUeMm
4YENoBEeKa C APYrod OCaHKOW, TO Mbl yBuaenu 6bl, 4TO
ronoeka 6eQpeHHGIA KOCTKU B KaxkaomM cnyyae obnapaeT
HECKONLKO OTAMYAKLWKWMKMCA NOMOCTAMKM, CNEeUWanbHO
NPMCNCCOBREHHEIMWU ONA CONPOTURNEHUA cneundunye-

CKUX AN QAHHOW 0CaHKM Harpy3ok {Puc. 1.5). YimeHHa
TaK COeAWHWUTENIEHAA TKaHb pearwpyet Ha notpebHo-
cTn. Kakum 6ol NOTpeGHOCTAM pasHOOBpasHON HATPY3-
KW Bbl He PEWMNAKM NOABEPrHyTE CBOE TeNno — NocTo-
AHHBIE BEICOKHE (DM3NYECKHE U YMCTBEHHbIE HArpy3KK
WNK YAOPHOE CUABHWE HA AMBAaHE, NpobexXKku No 50 ku-
NoMeTPOB B HEREMO vAK CHACHHE Ha KopToukax rno 50
YacoB B HEemnw, NOCTOAHHAA MPaBUTALUA UNKU B3NETh
W NageHus — B OTBET HA BCE 3THU NOTPEOHOCTHU BHEKNEe-
TOYHBLIE KOMMNOHEHTH! ByAYT MEHATLCA, HACKONLKS 3TO
No3BONKUT NUTAHKWE, BO3PACT U DENKOBBIA CUHTES.

DT KaXeTCA HyAoM, HO M 870 MOXHO OBBACHUTE Gnarona-
pA KOHUEMUUN Mbe303NEKTRUHECKOrD Toka. BHYTpIW v BOKpYT
KOCTW PacronarasTcs HEMHOMOYUCNEHHDS, HO O4eHb aKTVBHOE
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HOpPManbHOE COCTOAHHE

noa HanpaxeHHem

TUNEPTPOMMPOBEHHbIE
OTPOCTKW KOCTH

COO06LLEeCTBO OCTEOLMTOR OBYX TMMNOB: 0cTeobnacTs! 1 ocTe-
oknacTbl. OcTeobnacTbl y4acTBYIOT B (DOPMUPOBEHUM HOBOW
KOCTH, @ OCTEOKNACTbI BbIMLLIAIOT CTAPYHO KOCTh. B TO Bpemsa
Kak octeobnacrtam O03BONEHO BblKNagbiBaTb HOBYH KOCT-
HYIO TKaHb, rAe UM B3OYyMaeTCcA, B Npefenax HagKkoCTHWLBbI,
OCTEeOKNacTbl OEUCTBYIOT TONBKO Tam, FAe STO He 3anpeLle-
HO — UM HE NO3BONASTCA «Cbe0aTh» KOCTh, HA KDTDPOFI ecTb
nbe3oanekTpuH4eckmia 3apsp.'* [lainte knetkam ceo6ogHO
pa6oTaTk MO 3TOW CXEME, W Bbl NONYYUTE FONOBKY GenpeH-
HOW KOCTW, KoTOpas 6yayT ooHOBpeMEHHO npucnocobneHa K
COMPOTUBMEHWIO CneundUIecKnMm Harpy3kam, NpoxXogsaLLMM
Hepes Hee, a TakXe CMOXeT U3MEHATLCA {Tpam Ha 3TO He-
KOTOpOe BpPeMA), ajanTupyAack K HOBbIM Harpyskam, ecnu
OHK 6yayT cTabunbHO NOBTOPATLCS.

3TOT MexaHusm 06bACHAET, Kaknm 06pa3omM KOCTU CTO-
Mbl y TAHLOPOB CTAHOBATCA TBEPXE Mocne NOCeLLeHUs neT-
HEero TPeHWPOBOYHOIO flareps: NOCTOAHHbIE TaHUeBalbHbIe
yNpaXXHeHWA NPUBOAAT K YBENNHEHWIO HArPY3KW, HTO BbI3bI-
BaeT yCUNeHne Nbe303NeKTPUYecKoro 3apsaaa, a 370 CHU-
XaeT cnocoBHOCTbL OCTEOKMNACTOB YHUHTOXATk KOCTh, B TO
BpemMsa Kak ocTeobnacTsl NPOAOMXAIT e CTPOUTENLCTBO.
370 TaKKe 4acTUYHO OGbLSCHAET, no4Hemy cusnHeckue
ynpakHeHWs NoMorawT Tem, KTo cTpagaeT OcTeonopo3oM
B Ha4anbHOW CTaguu: CuNbl, CO3OaBaemble MOBbILLEHHON
Harpy3kon Ha TKaHu, OrpaHu4MBaloT aKTUBHOCTL OCTe-
oknactoB. O6paTHbiidA Npouecc NpoTekaeT B opraHuame
KOCMOHAaBTa , Ha KOTOPbIM NepecTalwT BO3feicTBOBaTb
CUMbl rpaBuTauuuK, co3farllmMe faBfeHne Ha KocTu, — a

Mup coraacHo chacumm @

ABYrnasas mbiliua

ANWHHEA roNoeKa

KOPOTKasA ronoeka

Puc. 1.6.

A. NpAmMele kocTn 00A3aTENLHO (B ONPEeneHHbIX Npeaenax) UaMeHAT
bopmy NyTEM HapaLMBaHWA 1 YAANEHNs KOCTHOM Maccel B OTBET Ha
MEXAHU4ECKME CUMbI, AERCTBYIOLLME BOKDYT HUX. (BOCnpoM3BefeHO ©
nobeszHoro paspeiwenna ua Oschman 2000.)

B. PacTArvBaloLLee younne atux cun nepetaeTcs CoeamHUTENLHBIMN
TKaHAMU, KOTOPLIE BCE APYT C [PYrom ces3axbl. Kancyna cycraga (1)
NEepPexoauT B NPUKpenneHne Mbillubl (2), 3aTeM B anUMU3NanbHy0
thacumio (3), cyxoxunue (4), nepuoct (5), Cneayoulyl kancyny
cycrasa (6) v 1.4

3TO HacToAllee nupliecTBo ana octeoknactos! Mostomy
BO3BpaLLalLMxca M3 KocMoca repoes Heo6xogumo nepe-
CaxunBaTb C KOCMW4YECKOIro KOpaﬁnﬂ B Kpecno-kartanky go
TEeX NOP, NOKa MX KOCTU HEe CTaHyT MeHee NMopUCTbIMUK.

3Ta yaMBUTENBHAR CNOCOBHOCTL pearvpoBars Ha NoTpet-
HOCTW OTBEe4YaeT W 3a BCe pasHoobpasue hopm CYCTaBOB Y
BCEX MIOOE BMecTe B3ATbIX, HECMOTPA Ha Ty YCpeOHeHHYo
KapTUHY, KOTOPYH0 Mbl NPUBBLIKAW BUOETh B GOMbLUWHCTBE
y4ebHMKOB No aHatomwu. OOHO M3 NOCNEAHUX WCCnefoBa-
HWIA B 3TOI 06nacTi NogpobHO onucano YeTkue pasnuyus,
oBHapy»XeHHbIe B CTPYKTYpe nneyesoro cyctaea.'® Ha Pu-
cyHke 1.6A Mbl BWOWM TUNEpTPOMMPOBaHHBIE OTPOCTKM,
BO3HWKLUWE 1Of BO3AEMCTBUEM MOBLILLEHHOW Harpy3ku Ha
OKpyXarLiune coeguHUTENbHbIe TKaHW, MbILLUbl U HaOKOCT-
HULY (0 NATOYHBIX LWUNOpax ~ cM. Takxke [Naey 3). B cnyvae
rnepenomMa Koctu 6e3 CMeLLeHns MOXHO 0BpaTuTk aToT Npo-
uecc, co3faeas TOK NO fIMHUM NEepenomMa, WMUTUPYIOLLWIA
HOPManbHbIW Nbe303NEKTPUYECKNIA TOK, MO KOTOPOMY Konna-
reH «onpefenseT» HarnpasneHwe CBOEro OBMXEHWUSA U Ha4u-
HaeT NepeknaobiBaTe MOCTUKKM Yepe3 NEepenom, Ha KoTopble
HAacCTPOATCH CONW KarbLus, U nepenomM 6yaer BeineyeH. ' 1o

AHanorn4yHas peakuvs BeISbIBAETCA Ha NPOTHAXKEHUU BCEH
BHEKNETOYHOW BONOKOHHOW CeTH, @ HEe TONbKO BHYTPW KOCTEMN.
Mbi MOXEM NpefcTaBuTb cebe Henoreka, y KOToporo no Ka-
KUM-N160 NpuHmnHam (Hanpumep, 6NM30pyKocTs, Qenpeccus,
UMUTaLMA UK Tpasma) paseuBaeTcs 06bl4HAA CYTYNOCTEL —
rofioea yxoauT Briepeq, rpyabk CTAHOBMTCA BNanoi, a cnuHa
okpyrnaetcsa(Puc.1.7).lonoy, cocTaBAALLY IO KAKMUHUMYM
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«3axaran B pacTs-
HYTOM NONOXKEHUW »
— KOHLEHTPWYECKU
W30THYTAA — MblLULA

«3axaran g
YKOPO4EHHOM
NONOXEHUK»

— BKCLEHTpUYe-
CKM Hal'lmeeH-
Han — MbilLa

Pue. 1.7 — Korga cermeHTs! Tena cABMraroTcs Co CBOEr0 MecTa, a
MBILLILAM NPUXOANTCA YABPKUBATE YCTONYMBOE NONOXKEHME — NWBO
pacTAHYTOR/COKPALLEHHO., NUBD YKOPOYEHHOE/COKPALLEHHO., — TO
Mbl HabnAaem ycunexue hacynansHoro CBA3bIBaHNA W TUKCOTPO-
N0 OKPYXKAOLLERN MexXKNeTeYHon matpuubl (MKM).

OO0HY CegbMyH) YacTbk OT 06I.L|,EFD Beca Tenay BonbLUMHCTBA
B3POCNkIX, HEOﬁXGJJ,HMO yoep¥uWeate OT ,uanhHeﬁmero na-
AeHWA YCUIMTUAMW CMUHHbBIX MBILLILL. W BCe BpemA, noka 3ToT
YenoBek 60APCTBYET, OHU [OMKHBI OCTABaTLCA B COCTOAHUA
M30OMETPUHECKOr0/3KCLIEHTPUHECKOr0 COKpaLLeHns.
MbiwLe! co3aaHsl Tak, 4Tobkl OHM MO OYepean cokpa-
wanmce 1 paccnabnanuck, HO STU KOHKPETHbIE MbiLLLibI
HaxXOAATCA NOA NOCTOAHHBLIM HaNpPAXeHWeM, a OHO co3naeT
NLE303NEKTPUHECKWUIA 3apa, KOTOPLIA NPOXOAUT Mo dhacLmn
BOKDYI W BHYTPW MbiLULbI (2 334aCTYHO U 3a rpaHuuyamMmun faH-
HOW MBILLBI 0O AMHAAM MUodhacLmankHbix MepuavaHos).

B cywHoCcTM, 3TUM MbILLLAM MW MX YACTAM NPUXOAUTCH
bYHKLUNOHUPOBATL B KA4ECTBE NOABA30K.

MeiLLa snactuyHa, a thacuua nnacrudHa. Byayyum pac-
TﬂHyTOﬁ, MbilLUa NOCTOAHHO CTREMUTCA BEPHYTLCA K cBOEeH
nepeoHaYancHoW anuHe.'s 7 MNonpobyiTe pacTaHyTb dac-
LMI0, U Bbl €e pa3opeeTe (pa3pble — 37O Haubonee Yacroe
noBpexheHne coeauHUTeNbHOW TKauu). Ecnu  dacumo
pacTarveaTbe OOBONbHO MEAneHHo, oHa 6yaeT nnacTuqHo
nedopMmMpoBaTLCA, TO eCTh WM3MEHWT ANWHY W 3aduKcu-
pyeT nameHeHne. YTobbl cMOAENUMPOBATL Takoe pacTsXe-
HWe, MOXHO MELNEHHO PacTaHYTh MONWMSTUAEHOBLIM NakeT
— NoONWUaTuUneH pacTaHeTCAd, a Korga Bbl OTNyCcTuTe Kpasd, 10
obnacTe pacTsKeHWs ocTaHeTcs HewaMmeHHow. Pacumsa He
«COKpaTUTCA» — XOTA NPU HanM4vn BpemMeHn U BO3MOXHO-
CTHU OHA CMOXET HaNOXWUTbk HOBblE BOMOKHA W NOKPbLITE UMK
BCHO 06nacTe pacTaxeHua. Ho 3170 He To Xe camoe, YTO
3MAaCTUHHOCTE TKaHW Kak TakoBOW. [MoHMMAaTE 3Ty BaXHYHO
0COOEHHOCTL a6CONKTHO HEOBXOOMMO OANA TOro, 4TobLl B
JanbHenem ¢ ycnexom npuMeHsTs hacumanksHsle METOAU-
KW. 3a4acTyio Bpadqi BOKPYT Hac OenawT 3aasfieHus, ABHO
yKasblBaloWwmWe Ha X YBEPeHHOCTb B TOM, 4TO (hacuyua 06-
napaet nMbo 3NacTMHHOCTEIO, NMMB0 CNOCOBHOCTBIO COKpPa-
LWATBCA, XOTA OHW W «3HAKT», 4TO 3TO HE TaK. MnacTuyHOCTL
thacumm — BOT OCOBEHHOCTL €€ NMpuMpogkl, ee Aap Halemy
TENY ¥ KN4 K TNyBOKOMY MOHWMAaHUIO ee OONroCcpo4HOro
PYHKLMOHUPOBAHKA.

Bosepaliuaemcs K Halleid cyTynoctn. B KoHuUe KOHUOB,
pacronoxeHHble B 3TOW o6nacTi cubpobnacTel (Tyaa xe
MOryT MWIpuUpoBaTb W [OOMOMHWUTENBbHBIE MEe3eHXUMHbIE
CTBOMOBbIE KNETKW UNW hrbpobnacTel) HA4MHAKT Beipaba-
ThiBaTb 60MbLUE KONMareHa BHYTPU W BOKPYT MbILLLbI, HTO-
bbl 0b6ecneqnTb NPOYHYI0 NOAAEPKUBAIOLLYIO «MOOBA3KY».
Monekynbl KonnareHa, BbipabaTsiBaemble B MEXKNETOYHOe
NpocTpaHcTeo hmbpobnactamm, NONAPU3YIOTCA U OPUEHTU-
pYOTCH, Kak CTPEenkW Komnaca, no MHMU Nbe303neKTpuye-
CKOro 3apsga, gpyrvMMu cnosamu, no NMHWAM HanpsxeHus
(Puc. 1.8). OHn ceasbiBatoT gpyr Apyra MHOrOYMCNeHHbIMK
BOAOPOOHbLIMW CBA3AMW 4epes3 Kewkoe MeXBONOKOHHoe
BEUECTBO (NpoTeornukaHb!l 1 623080 BELECTBO), CO3fa-
BafA HeanacTUYHYH matpuudy Hal‘lOﬂOﬁb‘lB «MNOOBA3KA» BO-
KPYr OaHHOW MbILLLbI.

Bropas uBeTHas KapTUHKA Ha 3arnaeHoi cTpaHuue
atoit rnasbl (Puc. 1.1B) o4eHb XOpOLO WNNIOCTPUPYET 3TO
fBfeHue. Ha Hel nokasaH paspes HekoTopbIX hacumans-
HbIX BONOKOH, UOYLWWX NO rpyanHe mexay ABYMA rpyoHbI-
MU MbllULEMUK. Ecnv nocMoTpeTe Ha BOMOKHA, uaywue no
AvaroHanu cneea (csepxy) U Hanpaeo BHU3, TO MOXHO YBUW-
AeTb, 4TO OHW HEe CTONb NIOTHbIE U NPOYHbIE MO CPAaBHEHUKD
C BONMOKHaMW, UOYLLWMW MO AMaroHanu cnpasa (CBepxy) w
HaneBo BHW3. IT0 0O3Ha4aeT, 4To B 3TOM nocnegHem Ha-
fipaBneHnn Harpyska, no o6kIKHOBEHWIO, 60MbLUE, BO3MOX-
HO, BCNeACTBWE NeBOPYKOCTWU UMK (4TO BOBCE HE AOKA3aHO)
npodeccun BofguTens asTobyca, KOTOpbIA BOOWT Mpenmy-
LieCTBEHHO NEeBOI PYKOW.

B To Xe Bpems M3NWLLUHWE Harpy3Ku n HegoCTaToK nu-
TaTenbHbIX BELWECTB MOTYT NPUBECTW K YXYALUEHWIO (yHK-
LUMOHUPOBAHWA MbILLLI, NOABNEHUO 6onu B TPUrepHbIX
ToYKax U cnabocTu Hapagdy C NOBbILEHHOW TUKCOTpOnUei
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OKpyxatouwero 6asosoro BelecTBa W POCTOM TOKCUYHO-
cT1 metabonuToe. K c4acTbio — 1 3TO rnasHbIi MOTUB BCEX
yBewesaHuit CTpyKTypHOR UHTErpauum, Horm 1 NpoYux me-
ToAWK MuothacumanbHON Tepani — 3TOT e NPOoLEct MOXHO
3aCTaBUTL NOBEPHYTE BCNATh. NocpedcTBOM MaHWUNyNALKWIA
W TREHWPOBOK MOXHO CHSATb HanpsXeHwe, NpoBecTW 06-
paTHoe nepepacnpegenexue acuum U BOCCTAHOBUTL HOP-
ManeHyto padoTy Mbiwuel. OgHako AN ycnewHoro pelue-
HWSA Takux Npobnem HeoBxogwmo, HTO6LI ABa CAEOyHLLMX
YCNOBUA BbINONHANMCE NGO 3a CHET MaHunynauuin, nnbo za
cHeT ABUraTenbHON aKTUBHOCTU:

1. packpeITne NOCTpaaaBLUUX TKaHen A BOCCTaHOBMe-
HUSA TOKA XUAOKOCTEN, MbILLIEYHON (YHKLMM 1 CBA3KU C CEH-
COpPHO-ABWraTensHol cucTemoi

a raKxe

2. ocnafneHuwe HaTAXeHWA, BbI3BABLLEro TAKOe BbICOKOE
HanpsXeHue B Nepeyio odepelb B AAHHON TKaHW

BbinonHeHne nulb 0gHOro M3 3TUX YCNOBWIA NpuBeaeT
NUL K BPEMEHHOMY WNW BOBCE Hey[noBMNeTBOPUTENEHOMY
pesynstary.

B cnydae cyTynoctu, NokasaHHoM Ha Puc. 1.7, MblLLLUbI
3afHell CTOPOHbL! LUeW W BEpPXHEeW 4YacTu rnney ctanu Ha-

3* 3ak. 5290

Pwuc. 1.8.

A. Monekynbl konnareHa, chopmMUpoBaHHbIe B thnbpobna-
CT@ 1 CEKPETUPOBAHHLIE B MEXKIETOYHOE NPOCTPAHCTBO,
NoNApU30BaHel TakUM 06pa3om, YTO OPUEHTUPYIOTCA BAOMb
NVHKM PACTSKEHVS W CO3AAK0T MOCTUK /1A CONPOTUBNEHUA
3TOMY PacTHKEHVIO. B CyXonnumu NpakTUYeCKW BCE BO-
NOKHA BLICTPAUBAKOTCA B pAfbl, KaKk conaarsl. (Bocnpowase-
JeHo ¢ niobesHoro paspewenws w3 Juhan 1987.)

B. Ecnu «QOMUHWPYIOLLEe» PacTAKEHWE OTCYTCTBYET, BO-
NOKHA OPWEHTUPYHOTCA B NDGOM CNYHAHHOM HanpasneHnm,
Kak HUTK B KYCKE BOWNOKA. (BocnpouaeefieHo ¢ niobesHoro
paapeiwenns n3 Kessel and Kardon 1979.)

NpAXeHHbIMW, (PMBPO3HBIMU, M Haf HUMKW Hado ByneT Kak
cnegyet nopatotate. Ho TKaHW, co3pawllne HaTaXeHwe
cnepegy, 6yabL OHO CO CTOPOHLI FPYAW, XKUBOTA, Beaep uu
no6oi gpyron obnacTu, ToxXe 6yaeT Heo6x0aUMO YAJIMHUTE,
a nexatilue nofg HYUMU CTPYKTYPbl NEpecTpouTh Takum 06-
pasom, 4YTobbl OHW nogdepXueany Teno B ero «HoBOM», a
Halle BCe-Takun «nepeoHavansHOM:= NONOXeHWN. NHaue ro-
BOPA. Mbl OOKHbI rNobansHo oueHWBaTth npobnemy, NpoBo-
OWTb MEeCTHOoe BO3pelcTene, a 3atem padoTaTte U B LUMPO-
KoM maclitabe, Aabbl MHTEMPUPOBATL PE3YNbTaTbl HalLero
neYveHns B CTPYKTYPY OpraHuama B Luenom.

BoicTpauBas cTpateruio feYyeHus B Tpu atana (rmo-
6aneHbIA — MeCTHbIN — rnobanbHbli), Mbl padoTaem TOYHO
Tak ke, kak cama MKM; aTo Mbl No3xe ysuaum B pasfe-
ne, NOCBALLEHHOM CTPYKTypam c6anaHCcMpoBaHHOro Cxa-
TUR-HaTsXeHnA. KneTku Bolpabateieator MKM B otBet Ha
BHELUHWEe YCNoBWA, 4TO, B CBOI O4epelb, BO3OENCTBYET
Ha rnobanbHble YCNoBWA, Nepepaloliue W3MEeHEHWs Ha
MECTHbI ypOBeHb, 1 TaK 310 NOBTOPAETCH GECKOHEYHO.™®
MoHumaHue MmuodpacumanbHbiXx MEpUAVaHOB NoMoraeT op-
raHv3oBaTbe MNOUCK HEMOTO BUHOBHWKA Npobnemsl W Haw-
T HEOBXOQUMbIE KOMMEHCUPYIOLLWE BO3MEACTBMA Ha ro-
6ansHOM ypoBHE, packpy4ueas crnvparb HeMoABMKHOCTU B
oBpaTHYIO CTOPOHY.

19
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(kak 3TO penaeTcAa B OCTeonaTUM W XUPOMpPakKTUKe),
MOrYT MOHafo0bWTLCA CUCTEMBbl BHELWHeWn MNogAep*-
KW, Kak, HanpuMmep, KOpCeTbl U OpTONeau4yeckue KoH-
CTPYKUMKN, UNWN faxe XUPYPruYeckoe BMelaTenseTBo,
HO OMMCAaHHLIA Bbile npouecc 6yaeT HeyKnoHHO Npo-
Aonmxatbcs. BoccTaHoBneHua ocaHku, 6yab TO NO Cxe-
ME& aHaTOMUYeCKMX MOe3[oB Unu no Nwboi Jpyron na
CYLUECTBYIOLMX HA CEroaHALHUA OeHb HadeXHbIX MO-
feneit,’™ MOXHO OOGMTLCH, UCMNONbL3YA HEUMHBA3UBHYIO
TEXHUKY, & NpodunakTU4eckne nUMk6esbl No 0CaHke
M CTPYKTYpe Tena MoryT 6biTb Nerko v MpoayKTHBHO
BKIOYEHbI B CUCTEMY HAPOQHOro ob6pasoBaHuA.?? -
W, BOOPYXXEHHbIE 3TUMKU NPEABapUTENbHBIMU MOHS-
TUSIMWU, Mbl TENEPL FOTOBBI CChOPMYNMPOBATE HALLE OCO-
60e OTHOWEHWE K hacuun B BUAE TPEX OTAENbHBIX, HO
B3aMMOCBA3aHHbIX NONOXEHWH, B BUOe Tpex Metadop:

* C (PU3MONOrMHECKOIN TOHKIK 3PEHUA Mbl ONpegens-
eM ee Kak OflHY M3 «UenoOCTHbIX KOMMYHUKaLWNOHHBIX
cUCTEM»

* ¢ 3MOPMONOrM4ecKOM TOYKKM 3pEeHWs oHa npea-
cTagnfaeT cobor «4BOMHOW MELIOK»

* B TeOMeTPUYECKOM MNNaHe ee MOXHO CPaBHWUTL C
«TEHCEerpuTU» CTPYKTYpPOH

Bce Tpu nmonoxeHua pacluMpsaioT NOHATUE O POnu
thacumancHOW CETWU Kak LUenoro v 3aknapbisatT dyH-
OaMeHT KOHLenuuM aHaTOMU4YeCcKUX Noes3fnos, KoTopasn
6yget uanoxeHa B [naee 2.

Tpn uenoctHbie ceTn

LaBanTe HA4YHEM C YMO3PUTENbHOIO 3KCNEePUMeH-
Ta, CNPOBOLMPOBAHHOIO BOMNPOCOM «Kakue u3nono-
rM4ecCKne CUCTEMBbl Hallero opraHuama, ecnu 6bl Mbl
MOrnK Marn4yeckum ob6pasom WU3BMEYL UX B LETOCTU U
CoxpaHHOCTH, Nokasanu 6bl Ham To4dHyo opmMmy Tena
CHapyXwu U M3HyTpu?». Opyrumu cnosamu, Kakue cu-
CTEMbI ABNSOTCH NOANMUHHO LENOCTHbIMUK?

Mpenctaeste cebe, 4TO Mbl BONwWebHbIM 06pazom
Mornu 6el caenate HEBUOMMbLIM BCE TENO 3a NCKYe-
HWEeM OHOW aHaTOMWYECKOW CUCTEeMbl Tak, 4Tobbl Mbl
MOornu HabnwpaTe 3a HeW, Kak ecnu 6bl OHa «CTOANa»
W «nepegBuranacb», Kak B peanbHon Xwu3HW. Kakan
6bl cucTeMa nokasana 6el HAM TOYHYIO ¥ NOAHYI0 dhop-
My Hawero Tena?

Beszanuin, n3obpasnBlinid NMOrpy>KeHHbI B pasfny-
MbR CkeneT, 6bin OAHUM W3 NEPBbLIX, KTO, KaK U Mbl,
nonsITancs BuIAENUTE OGHY CUCTEMY U NPEACcTaBUThL ee
Kak 6yaTo in vivo (Puc. 1.9). MNMpepcTtaBeTe cebe KOM-
HaTy, NOMHYI0 TakuX CKeneTos, Hanpumep, BO BpPeMs
BEYEPUHKWU — OHW eAaT, 6onTatoT U TaHuyT. Mel onpe-
AeneHHo yempaum copmy Tena Kaxaoro U3 HUX u, Bo3-
MOXHO, AaXe HWKOTOPble 3MOLUMMK, KaK 3TO NPEeKpacHo
npogemMoHcTpMpoRan Ham Besanui, HO CKONbKO geta-
nen 6yget o6aszatenbHo noTepsHo. Egsa nmM Mbl CMoO-
XKEeM 3aMeTUTb Kakue-NMbo M3MEeHEHWA BblpaXXeHWA

Puc. 1.8 - 3Hakoman dmrypa — abcTpakTHO npefcTaeneHHan
CKENeTHas cucTema Yenoeeka, naobpaxkeHHas Beaanuem kak 6yaTo

B peanbHOM XU3HW. 3TOT PUCYHOK ObIN CTONb e PEBONMIOLMOHHbLIM

W «HEMbICNMMbIM» AN CBOEr0 BPEMEHM, KOFAa Te0 YenoBeka Tak
HWKTO He u3oBpaxan, ckonb v sng 3emnu ¢ JyHbl — ANA BPEMEHN
Hawero. (BocnpouseoguTces ¢ N06e3Horo paspellenua nagarensciea
Dover Publications, NY.)

nuya noOMUMOo OTKPBITOITO MKW 38aKPbLITOrro pTa. Boamox-
HO, HaM ypgacTca OTNMHUTbL XEHCKWIA Ta3 OT MYXCKOro,
HO TOT (QaKT, YTO Y HUX €CTb ONpefeneHHoe CXOLCTRO,
YCNOXHWAT HAaM Aaxe 3afaqy onpepeneHus nona. Mo
KpynHoW rpygHoW KneTtke Mbl cMmoraun Obl OnNO3HaTh
HbIPANbLYMKOB 3a XEeM4yroM WM ONEepHbIX NEBLOB,
a no xapakTepHoiM hopmam — nofei, cTpagarlmnx
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XpOHUYecKOW aenpeccueid unu actmon. Ho, He 6yayum cy-
[e6HO-MeIULIMHCKUMK SKCNEepPTaMu U HE UMES BO3MOXKHOCTN
npucTankHoro nay4yeHusa o6vekta, Ml 661 TOHHO HE CMOIN
onpepenuTh, KTo NMonHbIv, a KTO CTPOWHBIRA, Y KOro passutas
MycKynaTypa, a KTo BefieT ManonoaBuxHbIA 06pas XuaHu.
Mel mornu 661 CTPOWTEL AOrafkyu HAc4eT TOro, KTO eCTh KTO,
HO TOYHOE ono3HaHue 6bino 6bl HEBO3MOXHO 6ea 3y6HON
kapTbl. Takum o6pasom, ckeneTHasa cucTemMa He MoXeT BbITh
yAa4HbiM KaHAnOaToM Ha ponb Hallew LenocTHOM CUCTEMbI
no Hawlemy onpegeneHuio.

AHanorn4Ho, ecnu 6kl HaM yaanock BOPYr BbIOENUTE NK-
LjeBapuTenbHy0 CUCTEMY, 3acCTaBUB BCE, KpOMe nuLliesa-
PUTENBLHOMO TPakTa U CBA3AHHbIX C HUM OpraHoB, UCYesHYThb
KaK No MaHOBEHWIO BOMLLEGHON Nano4kuy, Mbl 6bl BCe paBHO
He yBupaenu Teno uenukom (Puc. 1.10). Mocne HekoTopblx
TPEHWUPOBOK Mbl CMOTT Bkl y3HATE O4€Hb MHOroe 06 3mo-
LUWoHaBHOM COCTORAHWK YEeNOBeKa No ero nepncranb:mxe 4]
OpYrMM ABUXEHWSAM, HO 3Ta YacTe Hallero Tena, ckonb 6bl

TBépAOe HEGO

A3bIK

NeYeHb W MO4EBON NY3bIpk
(OTBEPHYTBI KBEPXY)

ABEHAALATHNEPCTHAS
KUK

BOCXOAALLAR 4ACTh
TONCTOrD KMLLIEYHUKE

annengnke

aHanbHOE OTEEPCTHE

Mup coraacro chacumm @

[OpeBHel oHa HW Oblna, JaeT Ham TOMbKO 4acTb KApTUHbI,
6yny4m orpaHu4eHHoN BPIOLLHON NONOCTLIO.

A Kak e KoXa, Hall KpynHerLMin OTAenbHbIA opraH?
Ecnu 6kl Bce GbINo yaaneHo U3 BUAY, KPOME KOXM, TO Mbl,
JeAcTBUTENbHO, yBuaenu 6bl ToUHYKO hopMy Tena u ¢ ner-
KOCTbH y3HanM 6kl CBOMX APY3er U UX YNbIGKW, He Tak nn?

Ho cama no ce6e koxa nokasana bl HaM NULLIb BHELL-
HIOK MOBEPXHOCTL Tena, NULL NycTy 060Mo4KyY; U Mbl Bbl
He CMOrnu yBuaeTeL BHYTPeHHee ycTpoicTeo. Mel xe uwem
cucTemy, kotopasa Aana 6kl Ham npegcTaeneHve 060 Bcem
Tene, o ero BHyTPeHHel 1 BHeLUHel chopme.

O4eHb cobnasHuTenbHo 6biNo Gbl OTBETUTH, B BEK
ClrnOa v npo4ux MMMYHHLIX 3a6oneBaHuin, YTO WMEH-
HO UMMYHHas cucTema — TO, 4TO HaM HyxHo. M ecnwn 6ol
MMMYHHas cucTema 6eina cMcTemMoil hU3nHECKoin, To 3TO
OencTenTensHo 6bin 661 yaaqHbIA OTBET, HO AeTanbHoe ua-
yHeHue Bonpoca roBopuT Ham, 4YTO He CyLUeCTBYeT TaKoro

MArkoe Hébo

ropTaHs

nuwesong

nNuadbparma

HENYA0K

NOAMeNyR0YHAA XKeneda
(38 Xenyakom)

HW3X0AALER HaCTe
TONCTOro KMLLIEYHWKE

CUrMOBUOHAR KMLWKA

dascending colon

CUIMOBMOHARA KWLLKA

Puc. 1,10 — NuwiesapuTenbHan cucTeMa, BOKPYr KOTOPORA CTPOMTCA Hall OPraHuam, He NokasblBaet Ham copmy
Tena uenukowm. (BocnpouasegeHo ¢ niobesHoro pazpewerns ua Waugh and Grant 1996.)
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aHaToMWYeckoro o6beKTa, KOTopblM Bonnowian 6kl B cebe
VMMYHHYIO cucTemMy kak TakoByto. Ckopee, WMMyHHaA
OyHKUMS, KOTOPYIO BLIMONHAET BCA KNETOYHAA U MeXKne-
TOYHaA MaTpuua, NpycyLLia BCAKOW CUCTEME, & He 3aKioye-
Ha B onpegeneHHbIX TKaHax Uy 3oHax.

OkasslBaeTcs, CyWecTByeT BCEro Tpu BepHbIX, aHa-
TOMMUYECKWN OCA3AaeMbIX OTBETA Ha Hall BONMPOC: HEPBHAS
cuctema, cocygucras cuctema WM BONokoHHas (dacum-
anbHas) cuctemMa — upes, cnegyeTt ckasaTtk, CTOMb He-
opuruHansHas, 4to euwle Besanwii onucan ux Bce B Ny-
6nunkauvn 1548 rona. Mul, B CBOIO 04epefb, PACCMOTPUM
KaXXOYH U3 3TUX CUCTEM NMepel TEM, Kak roBOpuTL 06 ux
CXOOCTBax M 0COBEeHHOCTAX, a Takxe 06 ux mecTe B Co-
MATMYECKOM OMbITe CO3HaHMUS.

HeiipoHHan certb

Ecnn 6b1 Ham yganock cAenatbe BCe BOKpYr Hepe-
HOW CUCTEMbI HEBUOWMBLIM M OCTABWTbL €€ B TOM Xe No-
NOXEHWW, 4TO U B XWMBOM OpraHuame (cnoxHas 3apgada
daxe Ons BonwebHMKa, NpUHMMAA BO BHUMAaHWe Xpyn-
KOCTb HEPBHOW CUCTEMBI), TO Mbl C TOMHOCTBLIO YBUOENU
6bl chopmMy Tena co BCEMW MHAMBUOYANbHbIMU 0CO6EH-
HocTtamu (Puc. 1.11). Mbl 661 yBUOENW FONOBHOW MO3T,
KoTopbld Beaanuii no4emy-To pewiun He n3obpaxartb, n
CMWHHOW MO3r, 3aK/MIDYeHHbI Ha ero pUcyHKe B No3Bo-
HOYHUK. Bce rnaeHble BeTBU CMIMHHOMOS3IOBLIX U Yepen-
HbIX HEPBOB pazBeTBNANMCL Obl BCE Aanblue U gansule
A0 CaMbIX KPOXOTHbIX 3aBWTKOB, NPOHMKAWLIUX BO Bce
4acTuW KOXMW, ONOPHO-ABWraTenbHOW CUCTEMbI, BO BCe
opraHbl. Y Besanua nokasaHbl TONbKO CamMble OCHOBHbIE
rpynnbl HEPBOB, NOCKONbLKY 60Nee MenkKue 4acTu cucTe-
Mbl 6b11M ANA €10 METOAO0B CMULLKOM Marbl.

KoHe4Ho, 3Ta cucTema pacnpefeneHa HepaBHOMep-
HO MO BCeMmy Teny: B ry6ax v Asbike WHHepBauua B 10 n
6onee pas cunbHee, YeM Ha 3afHel NOBEPXHOCTU HOTHK.
Bonee 4yBcTBUTENLHLIE YACTU Tena (HanpuMep, KUCTK,
nuuo, reHuTanuu, MyckynaTtypa rnasa v Wwewn) Beirnsne-
nu 66l 6onee YNNOTHEHHbIMW Ha W30OpaXeHUU TOHKOW,
KaK WenK, CTPYKTYpPbl HALLEro «HeWpoOHHOro YenoBekas,
a camu no cefe NNoTHbIE TKaHW KocTell 1 XpAwlei Bbi-
rnagenv 6bl 6onee Npo3pavHbivK. HO BCe 4acTu Haluero
opraHuama 6binu 6bl NpeacTaBneHbl Bce Xe, 3a UCKNI-
YeHWEeM OTKPbITLIX NPOCBETOB KPOBEHOCHLIX, AblXaTenb-
HbIX W NULeBapuTenbHbIX TPyBOoK.

Ecnun sawa HepBHaa cucTema paboTtaeT AONXHbLIM 06-
pasom, TO HeT TaKoW HYacTu BaC Camux, KOTOPYIO Bbl HE OLLy-
wjaete, To ecTb BCE TENo NpefcTaeneHo B aTol ceTtu. Ecnn
Mbl XOTUM KOOPAWHUPOBATL AEATENbHOCTE TPUMIIMOHOB AKO-
6kl HE32BUCUMbIX CYLLIHOCTEN, TO HAM HYXHa Takas uHdop-
MauuoHHas cucTema, Kotopas 661 Habnwgana 3a Bcem, YTo
NPOMCXOOUT, B3BELUMBANA BCH CYMMY PasHoo6pasHbixX Bre-
YaTneHu U onepaTUBHO pearupoBana Ha yCnoBus BHeLLHel
W BHYTPEHHEN cpefb! CBOMM 06beaUHEHHbIM XMMUKO-Mexa-
HWYECKUM apceHanoM. [ns aToro kaxaasa 4acTb opraHnama
OONXHA HaXOOMTLCA B TECHOW CBA3W C MOSTHWEHOCHO Oew-
CTBYIOLLMMM LLlynansLammn HepBHOW CUCTEMbI.

Pue. 111 — [puHUMas BO BHUMAHNE WMEBLLWECA Ha TOT
MOMEHT TeXHONOrK, NPOCTO YAMBHTENLHO, Kak Besanuio
YOAN0Ch CO34aTh TAKYI0 TOHHYHO BEPCUID TAKOW XPYNKOM
HEpPBHOW cucTemsl. GCOBPEMEHHAR, AHATOMWYECKN KOp-
PeKTHaA BEPCHA aHANOrMYHOra PUCYHKA He BKAYana bl
NO3BOHOYHUK, M306paXeHHbI Besanuem, HO, eCTECTBEH-
HO, BKNI0Hana 6kl roNoBHOM MO3T, ABTOHOMHbIE HEPBBI W
MHOrU1E, elie G0nee TOHKWE BOMOKHA, KOTOPbIE OH He MOr
yBU[ETb Ha paspese. (BocnpowssoauTea ¢ niofeaHoro
paspewenna naparenscrea Dover Publications, NY.)



XupgKocTHanA ceTb

CxogHeiM o6pa3om, cOoenae Bce HeBMOMMBIM B Ha-
LWeMm Tene Kpome COCYAMCTOW CUCTEMbI, Mbl Gbl CHOBA
nony4vnM TOH4YaWllee nNOoNoOTHO, [OeMOHCTpUpYyloLllee
Ham To4Hylo thopmy Hawero Tena (Puc. 1.12).MmaeHble
apTepun U BeHbl 3TOW CUCTEMLI, B LLEHTPe KOTOPOW pac-
MONOXEHO CepAaue, OTXOOAT OT Nerkux U Bo3BpaLanTes
K HAM, W Hepes3 aopTy 1M apTepuun uayT KO BCEM opraHam
W 4acTsM TENa no LUMPOKON CETU MENKKUX COCYLAOoB W Ka-
NWNNAPOB.

XOTS 9TY Xe KOHUENUWIO Mbl C ACHOCTLIO 06HAPYXU-
BaeM Ha pucyHke Besanus, Mbl 3ame4yaem, YTO y Hero
BEHbl U apTEPUW HE COBOQWHRAIOTCS APYr C APYIrOM; TONBKO
yepes Aea ctonetna Bunbam Xapewn OTKpOET Kanunnapel
W 3aKpLIThIA XapakTep cocygucTon cucTemsl. [letansHoe
paccMoTpeHre Oact Ham OEeCATKKW ThicAY KHUnomeTpos
KanunnspHoi cetu, cosgatLlei Hawe BTOpPoe, «cocynu-
CTOE Teno», KoTopoe GyaeT NOMHBIM U TOYHBEIM OTpaxe-
HWEM Hac Jo Mmenbvanwmx getanei (Puc. 1.13 — 1.15),
Ecnu 6kl B Hall aHANWM3 cOCYAUCTOR CUCTEMbI Mbl BKNHO-
4yunu Bbl TAKXKE COCYAbl, NEpeHocsLmMe nuMpaTnyeckyio
U CMUHHOMOS3IOBYIO XWAKOCTW, TO HaLU «XWUOKWA Heno-
Bek» cTan 6bl ewe 6onee TOYHBIM B MENLYANLLINX TOHKO-
CTAX 38 UCKMIOHEHWEM BOMOC N HECKOMBbKUX MULIEHHbLIX
COCYAOB YHACTKOB XPALWEN W NNOTHLIX KOCTEN.

B nto6om MHOrOKNETO4HOM OpraHuame (3To, B OCO-
GeHHOCTK, OTHOCUTCA K TEM, KOTOPbie B CBOE Bpems
BbILLNW HA CYLLY) BHYTPEHHMUE KNETKKW, He YYacTBylOUMe
B NpsMoM o6MeHe C BHELIHeW Cpefoit, 3aBUCAT OT Co-
CYOAMCTON CUCTEMbI, KOTOPasA NPUHOCUT MM B FNYyBUHY M-
TaHWe C BHEWHUX rpaHvL OpraHnama 1 BeIBOOUT TOKCKY-
Hble XMMU4eckue BeluecTBa Ha noBepxHocTs. OpraHbl
6prOLWIHOM NONOCTHU — NErkue, cepaue, nuilesapuTensHas
cucTema, NoYKWn — CO30aHbl Tak, 4TO6b! U BLINOAHATL 3TU
3aga4v gnsa BHYTPeHHWX KneTok Tena. Yrobel kak cnegy-
eT obCcnyxuBaTk CBOUX NOAONEYHbLIX, CETh KAanWinapos
OOMXHA NPOHUKHYTL B Bnuxaliliee oKpyXeHUe Kaxnon
OTAENbHOW KNEeTKW N6oro Tuna U «[ocTaBUTbL 3akas»
MeToaom auddysmn Yepes CTeHKU kanunnapa.

BonokoHHan ceTh

3Han Hally Temy, Bbl HE YAMBWTECH, y3HAR, 4To hac-
uyuaneHaa cucrema npepcTasnaer coboi TpetuiAa Tun
BCEMNpoHUUaloUle KoOMMyHMKauuMoHHoW cetu. Epub-
CTBEHHOE, 4YTO BAC MOXET YOWBWUTL, 3TO TO, KAKDE marnoe
3HayeHWe npupasany 3ToW cetw go nocnepHero speme-
HW U KakK Mano ee usyyanu kak cuctemy (Pue, 1.16).

Byaob y Hac BO3MOXHOCTE cenaTe HEBUOWMEIMW BCE
TKaHW YenNOBEYeCcKOro Tena Kpome BOMOKOHHOro KoMmo-
HEHTa COeAUHUTENBHOW TKaHW (370, B OCHOBHOM, KOf-
nareH, Ho ¢ fO6GaBKOW 3NacTUHA W PeTUKYNWUHA), Mbl Bbl
yEUOENW BCE TESO0 LENUKOM, CHapyXW 1 U3HYTpW, nonob-
HO HEMPOHHOW W COCYMCTON ceTAM, HO 06NacTW ynnoT-
HeHWin CHoBa Bbl M3MEHUNUCH,

Mup coraacHo thacumm @

Pue. 1.12 — B 1548 rofy Besanwii Takxe cozgan u3o-
GpameHns BTOPOW LENOCTHOA CUCTEMbI, OTBEHAILLIEH
HALLEMY ONPEAENennto, — COCYANCTOR cucTembl. (Boc-
NPOW3BOAWNTCA C NMI0OE3HOTO Pa3peLeHns n3aaTenbcTea
Dover Publications, NY.)
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Puc. 1.13 - BeHozHasa cuctema
neveHu, sua cHuay. Mewok B
LEHTPE M300PaXKEHNA — KENY-
HbIA Ny3bipb. (BocnpouasoguT-
cA ¢ nibesHoro paspeleHna
u3 Abrahams et al 1998.)

Puc. 1.14 — [Jaxke npeAcTaBue Ha pUCYHKE NULLIL HECKONbKO aTUX
TNABHbIX ApTEPURA, YKE MOXHO YYTb-4yTb NPEACTaBUTL CeGE 3TOrO Ye-
noseka. Bul MOrnK Gbl NOAYMaTh, 410 370 HUNO-XaMUTCKWiA YenoBex,
HO 3T0, Ha camom aene, mnaaeHel, (Bocnpouseogutcs ¢ no6esHoro
pa3spewenua w3 Abrahams et al 1998.)

KocTu, XpsiLy, CYXOXWNUA U CBA3KK OKasanuch Bbl Ha-
NONHeHBbI rycThbiM, NNOTHBIM BONOKHOM, & 06nacTi BOKpYr
Kaxjoro cyctaea 6binm 6bl NpefcTaBneHbl 0CO6eHHO X0po-
wo. BonokHoM 6bina 6bl NOKpbITA KaXOad Mblllla, a Kax-
Jas KneTtka W Kax[as rpynna knetok BHYTpW Hee 6bina 6bl
OKPYXeHa «Crnafkow BaToi» 3aTux BONOKOH. Jvuo 1 apyrue,
6onee nopuctble opraHbl 6binn Gkl Bonee MPoapaqHbLIMK,
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Puc. 1.15 — [Jaxxe cam ronogHoil MO3r 3anonHeH KpOBEHOCHbIMU CO-
cyfamu (a cepaue — Hepsamu). TONbKO N HEAPOHLI FONOBHOTO MO3ra
CNOCOOHLL «ayMaTh»? (Bocnpou3eoputca ¢ nioGeaHoro paspeLweHus
u3 Abrahams et al 1998.)

XQTS ¥ OHW BbiNW Bbl OKPY>XXEHBI OOHOW NN ABYMA NMNOTHBLIMA
cymkamu, M xoTa 9Ta ceTb OpraHW3oBaHa B BUOe CrOXeH-
HbIX MACTOB, Mbl XOTUM NMOQ4EPKHYTb, 4TO HW OOHA 4acTh
3TOW CETU HEe OKaXETCH OTNUYHOM UNW OTOENEHHON OT ceTh
B Lenom. Kaxpgas u3 aTux CyMOK, CTPYH, MNOCKOCTE! U NNoT-
HbIX BHYTPEHHUX CETOK CBA3aHa CO BCEMU MPOYUMK «C HOT
00 ronoBbl». LieHTpoM aToi cetn MOXeT BbITh Hall MexaHu-



Pue. 1.16.

Mup coraacHo cpacunm @

A. Bezanuit 06pucosan BONOKOHHYIO CETb NO 3HAKOMbIM KaHOHAM — Kak CNOR MbILLL — HO NOKPOBHLIE CAOW (hacunansidon

TKaHK yaaneHsi He Gbinu,

B. BTopoi pucyHOK nokassieaeT 6onee rnyGoKuMA CNON MycKynatypsl; hacumanbHble NeperopogKy 3anonyunu el Bee
NPOMEXKYTKIA U NMHAK Mexay Msiuuamy, O6patuTe BHUMaHWe, Ha (B) 3ameTHa 4epHan NUHUA, AYLLAA OT HWKHEro Kpas
nnacbparmbl K BHYTpPeHHEMY U3ruGy cTonbl. CpasHuTte 310 ¢ My6uHHOR ppoHTanbHOR NuHKUEN (cM. Masy 9). (Bocnpoua-
BOAWTCS ¢ MofesHoro paspewenuns waparenscrea Dover Publications, NY.)

YECKUIA LLeHTp TAXeCTW, pacnonoXeHHBIW B cpeaHen YyacTu
HWDKHErD OTAENa XWBOTA, KOrga Mbl CTOMM BEPTUKASEHO.
Cmeno yTeepxaaTk, HTO TakK Xe, Kak W HeNpOoHHAas K
cocygucTasn cetw, thaumansHas naytuHa onneraeTt Bce
TENO HACTONbKO, YTO ABNAETCA 4YacTblo 6Gnuxanwero
OKpYXeHWsA Kaxgow kKnetku. bes ee nogaepXxku ronoe-
HOW MO3T BbIrMNALEN Mbl KaK XUOKWA 3aBapHOi Kpem, ne-
YeHb pacTeknach 6bl No HPHOLIHOM NONOCTKH, U Mbl CaAMMW
npeepatunucek 6kl B Nyxy y cBoux Hor. CeA3biBaOLLas,
yKkpennawLwias, coequHALWan M pasgensawowasn, dacuma
OTCYTCTBYET TONIbKO B OTKPLITEIX NPOCEBeTax ObiXaTtesnb-

HOro M NULLIEBAPUTENLHOrO TpakToe. [laxe B KpoBeHoc-
HbIX cOcydax, 3anofiHeHHbIX TEKYLLEW KPOBLK, KOTOpas
caMa SBNAeTCH COEOWHWTENbLHOW TKaHbi, CYLLecTByeT
noTeHyuanebHaa BO3MOXHOCTb hOPMUPOBAHUA BONOKHA
Ha cny4yan, ecnu noHano6urtca cosgaTe TPOME.

Mbl He cMornu 6bl BbIgENUTE HU OJHOro Kyb6u4eckoro
caHTUMeTpa, HA OJHOro rpamMmMa nioTH, He HaTONMKHYBLUWCE
Ha 3Ty ceTb konnareHa. Mpu nwobom, Aaxe caMmoM Nerkom,
NPUKOCHOBEHWWM Mbl CONMpUKacaemcs C 3TOW MayTUHOR, 3a-
Me4an ee, CO3HATeNbHO WM Gecco3HaTenbHo, U BO3fen-
CTBYA Ha Hee, faxe camMu TOro He Xenas.
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B oTAndme oT HeRPOHHOW 1 COCYLAMUCTON caTan hacum-
anbHYI0 CaThb elWe NPaqcToOuT ONUcaTe OAHOMY M3 HALUWX
XYAOXKHWKOB, MakcuManoHo npubnvxeHHoe K3obpa-
xXeHve 6LIN0 caenamo ele BeszanueM B Oyxe PUCYHKA
KMBOMO MaTepuana, Ha KOTOpOM TOYHO MOXHO YBUASTb
CYyTb STOro MONOTHA BOMAOKOHHOIO Tena, HO Ha Camom
hene 3neck uaobpaxeHa MUogacuns — MbllLUL BMECTe
¢ dhacynen, Ho ¢ GONbWIMM AKLEHTOM Ha Mblwuyax. BoT
3TOT NPeApaccyfoK [OAT0 NPOCYWEecTBOBan BO MHO-
KECTBe aHATOMW4Y4ECKMX CNPaBOYHWKOB, BKNIO4aA W Te,
YTO NONL3YIOTCA NONYNAPHOCTEIO B HAWK gHK: hacuMo
B OCHOBHCOM YOANAT ONA TOro, 47086l BUOETE MbILUUbI
W apyrue, nexawue noj Her, TKanu.2 -2 OH BHeC CBOH
BKNag B SbITyOWee ceroaHs npeactTaeneque o acym-
aNnsHON CETHU KaK 0 «MEePTBbiX» CTPOMTENbHbBIX NECax BO-
KPYr KNeTOK, KOTOPLIE HYXHO PACCE4Yb W CHATbL HA MYTH
K «HACTOAWMWM» TkaHaMm. OAHAKC cervac Mbl U30 BCEeX
CUN CTapaemcs OCTAHOBUTL 3TY TEHASHUWIO W Co3AaTh
KapTUHY, HA KOTOPOR ocTanace Gbi Nilub pacunaneHan
ceTb, 4 BCE OCTANbHOE, BKNIOYAA Y MbllLevHbIe BONOKHA,
6eIn0 6Bl yoanaHo.

Hosble MeTOgMKW N30GpaXeHna aHATOMUKU YenoBeKa
CUIIBHO NPUENUAKMAK HAC K xenaemol kaptuHe. Jxed-
¢pn Nluny,? spav, paboTaWMA B paMKax CTPYKTYPHOR
uHTErpaumu, nonyuun nsobpaxeHue Ha Puc. 1.17, ue-

Puc. 1.17 - Mzo6paxeHue thacuwankHbIX nA0GKocTeR 6eapa, no-
NY4EHH0E NOYETHBIM YHEHBIM MIHCTUTYTA Pone Oxeddopy NuHrom
C MCNONL30BAHWEM AaHHbIX MpoekTa «Bruavmbld venoeex» Hauwo-
HaLHOI BBAKDTEKK. (BOCNDOUIBOZUTCA ¢ NIDOE3HOTO PaspeLledis

Oxeddpu NunHa,)
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NoOnb3yA YCTPCACTBO NONy4YeHuAa Aaddblx NpoekTta «Bu-
OMMBIA Yenoeek». OH MaTeMaTUYECKUM NyTemM yoanun
BCE, 4TO He ABNAeTCA chacumeld, w3 cedenua Baapa — 310
Haufyuwee (M3 cerafHA AOCTYMHLIX) NPUGNU3UTENbEHOS
usoBpaxeHne NOKA2LIBAST HAM, KaK BbIFAAQMT «chacun-
aneHbli wenosek» (Puc. 1.17).

Ecnu Ml NpeacTagum cebe, 4TO AelcTeue 3ToW Me-
TOAMKK MOXHO PacnpoCcTPaHKTe Ha Bee Teno {cervac aTa
Tpyacemkaa padoTa yxe uaeT), TO HaMm NPedcTaBuTCs
COBEPUWEHHO HOBAA B AHATOMWYECKOM NNaHe KapTuHa.
Ml yeuauM, Kak gacumaneHelie NAACTel OPraHM3CB6IBA-
10T XUAKOCTH Tena B OTAeNbHbIE NOTOKK. MeXMulluedHbIe
neperopoaky NOKaXKyTCA HaM MKCUPYIOWMMKA TROCAMM,
KaKKMMH OHK HA Oene u ABAATCA. [NoTHLIE KOMKK CyeTa-
BOB NPEBPATATCA B CUCTEMY OPraHOB OBWXEHWUA COeguHI-
TeNLHOM TKaHu. MNpoigeT Aonroe spems, npaxie 4em Ta-
KaA MeTOAMKA CMOXEeT NPEOCTABUTE HAWEMY BHAMAHWID
BCI0 PACLNANLHYI0 CUCTEMY LENMUKOM, Bedb 0Ha BKRIOYAT
B ceda w3obpaXeHwe «BaTkl», NepennaTawel sce 6e3
WCKMKYeHUA Melwlgbl (Ha Puc. 1.17 3T0ro HeT, HoO 3TO
euaHo Ha Puc. 1.18). Takke HyxHO 6yAeT NoKalaTe Nepu-
HEBPAaNbHYIO CUCTEMY ONWIOAEHAPUTOB, KNeTkk LLsanHa,
KNETKU MWW, COMYTCTBYINWLKWE XNPbl, KOTOPbIE NMPOHWU3LI-
BaOT HEPBHYID CUCTEMY, W BCE KOMMASKCHE CYMOK, CBA30K
U MayTUHOK, KOTOpbIe YASPKUBAIOT, 2aKpanisioT v opra-
HHUZYIOT OpraHbl SPIWHOA nonocTh {Pue. 1.18).

Ecnu 6bl 3aTeM HaMm YRANOCh NPUBECTH 2TY KAPTWHY
B ABWXEHWNE, TO MOXHO 6bln0 6bl yBUOETE, KAK OpPTaHismM
pearvpyeT Ha CHAbI PACTAXEHWA W CXKATHUA, NepelaoWwm-
€cA NO 3TUM NNACTam U NNOCKOCTAM, W ACCUMUIMPYET UX
BC BCEX OBbLIMHbLIX ABHXKEHMAX.

Pwe. 1.18 — JHAOMM3UANLHBIE BONOKHA KPEMKO NPHCOBRUHAIT
KAKA0E MbILWEYHOE BOMOKHO K 8r0 OKPYKEHWIO N ND2BONAIOT EMYy
3htheKTMBHO (YHKUMOHMPOBATL HAPAZY ¢ OCTaNbHBIMK, K206 u3
ATwX )acuManbHLlX BONOKOH ABNAETCA YACThI0 LENOCTHOR CTRYKTYPLI,
OXBATLIBAIOLLEA BCR TRNO, U HAXDAWTCA € HEel 8 NOCTOAHHOM KOHTAKTS.
(BOCNPon380aNTCA ¢ N0BE3HOe paspewenka Ponansia ToMncoua.)



aprepuona

KOMNareHoBble
BONOKHA

XopoLunm o6pasom TOro, HTO Mbl NkITaeME BOOGPasnTs,
MOXeT cTaTth rpeindpyT. MpepcTaesTe cebe, YTO Bam yaa-
nock BbKATh BECb COK M3 rpeilndpyTa, He NOBPeauB ero
BHYTPEHHEW CTPYKTYpLI. Y Bac B pykax HeTpoHyTas dopma
rperdncpyTa, U Bam BUOHbLI BCe CTEHKW, NOAAEpXMBaoLne
[ONbKKW, U BCE KPOXOTHLIE CTEHKW, 0BpaMnsioLMe KaKaYIo
KNETKY BHYTPU OOMbKW.

®acymancHaa CeTb BbINOMHAST aHaNorM4Hyr yHK-
UMIO BHYTPW HAC 38 TEM UCKIOHYEeHWeM, 4YTO COCTOMUT oHa
M3 NNACTUYHOro KonnareHa, a He 6onee XecTKOW Lennto-
nosbl. @acumanbHble CYMKW pasnuBaloT «COK» MO AYei-
Kam, KOTOpbleé COMPOTUBAAIOTCA CUNe TAroTeHWA W He
NO3BONAIOT XMAKOCTU CKAaNMMeaTbCs Ha fgHe. 3Ta ponk
opraHu3auuun 1 ynpasneHus XuaKocTaMu Tena ABnaeTcs
KIIOYOM K MOHMMAaHWID TOro, KaknuM o6pasom MaHyansHoe
¥ OBUraTensHOe BO3AeNCTBME Ha 3TY MaTPULYY MOXET Mno-
BUATE HA 3[0POBLE MauueHTa.

Korga Bbl kaTtaeTte rpeidndpyT B NafoHsAX Nepes Tem, Kak
BbIXKATb M3 HEro CoK, Bbl paspyLlaeTe 3Tv CTeHKW W ynpo-
ljaeTe BeKMMaHve coka. DacumaneHas ceTb (MMmetoLlas,
KoHeuHo, 6onee pasyMHoe NpuMeHeHue) NPUMEpPHO Tak Xe
PYHKUMOHUPYET B Hallem Tene, Aagasd «Cokam» BO3MOX-
HocTb Gonee cBo60HO NPOTEKaTk B «CyxoBaTkie» 06nacTu
Hallen aHaToMU.

Ecnu k Hawemy dacumnansHoMmy 4enoBeky pofa-
BUTb ELe U MeXBONOKOHHOe UnK 6a30B0e BeLecTBo,
TO KapThHa 3Ha4YuTenbHO AOMOMHMTCA: U3-3a conew
KansumAa KOCTWU CTaHyT BbIMMAOETe MeHee npo3pad-
HbIMWU, M3-33 XOHOPOWUTUHA XpALWK, HAo6opoT, Npuo6-
PETYT NPO3pPaqyHOCTb, & BC& «MOpEe» MEeXKNeTo4HOoro
NpOCTPaHCTBA CTaHeT BA3KUM WM3-3a KWCNOTHBIX rMio-
KO3aMWHOMMWKAHOB,

Mup coraacho thacumm @

630806 BEW|ECTEO H MEXKNE-
TOYHAA WMOKOCTb 3aHHMAIOT
370 NPOCTPEHCTEO

Pue. 1.19 — Mnasma, Hazbisaeman
MEXKKNBTOYHON XKUAKOCTBIO NOCHe ee
BbITANKMBAHUA 4YEPe3 CTEHKN Kanunnapa,
BCTYNaeT B NPOTUBOCTOAHKNE C MaTPULIEA
COBAWHNTENLHON TKaHW — U BONOKOHHOW
M MEXBONOKOHHOW (6azoBoe BeLle-
CTBO), — 4TOGbLI JOHECTH MUTATENbHbIE
BELECTBA M MONEKYNbI NPO4UX areHToB
10 HYKOAIOLWXCS B HUX KNeToK. Hem
NNoTHee CeTh BONOKHA 1 4eM Gonee
06e3B0eH0 HA30BOE BELLECTBO, TEM
CNOXHEEe CTAHOBMTCA 3Ta 3adaqa. Knetku,
3a6bITble B HEAOCTYMHBIX «3aBOAAX» LNP-
KynAUMK He CMOryT OYHKUNOHWPOBATE
AcmxHbiv 06pasom. (Cm. Puc. 1.21n 1.3,
W CONPOBOXIAIOLLEE X 06CYXKIOEHKE.)
(BocnpomnasegeHo ¢ NioGesHoro pas-
pelenua u3 Juhan 1987.)

CrouT NoTpaTiTe HEKOTOPOE Bpems 1 choKycHpoBaTh
06BEKTUB MUKPOCKOMA, 4T06kI MOCMOTPETh Ha aKTUBHOCTL
sToro caxapHoro knes. Ha Puc. 1.19 mbl okasbiBaemcs Ha
KNeTo4HOM ypOBHe (Tak Kak 1 Ha Puc. 1.3). Knetkn Hame-
pPeHHO OcTaBneHkbl NYCTbIMK U HeonpegeneHHsIM1 — 3To MOo-
ryT 6biTk No6LIE KNeTKW (NeveHm, roNoBHOMO MO3ra, MbiLLILL).
Panom pacrnonaraeTcs Kanunnap; Korga cucrona cepiua
npotankuBaeT KpOBb B 3TOT Kanunnsp, CTeHKW pasgsura-
HOTCA, & YacTe KpoBW (Nnasma, a He KpacHble KpoBfAHbIe
KITETKU, KOTOpbIE [18 3TOro CNULLKOM TBepable) BbiTankn-
BAETCHA B MenbYaillue MeXKNeTOYHbIe NPOMeXyTKW. 3T1a
KUOKOCTL HeceT B cebe Knucnopog, nUTatensHble BeLliecTsa
M XUMWYECKWe areHThl, coepXalliuecsa B KPOBU U NpeaHa-
3Ha4eHHble kneTkam. Mexay HuMK pacnonaraertca Bce TO,
YTO NPUHaJNEXUT LAPCTBY MEXKNETOHHOro NPOCTpaHCTBa:
BONOKHa coenmnmenbnoﬁ TKaHW, CNU3NCTOE MEXBOMOKOH-
Hoe 6330B0e BeLIEeCTBO M COGCTBEHHO MEXKNeTOoYHasN Xunf-
KOCTb, O4€Hb CXOXas € NNasMon Kposu U NUMcou.

TCI, HACKOMNBKO NEerko NUTaTtenbHble BellecTBa OOCTwWr-
HYT CBOE Lenn i nonagyT B KNeTKW, ONpeaenseTcs:

1. NNOTHOCTBIO (hMBPO3HON MaTpuLibl

2. BA3KOCTLH 6a30BOro BeLLeCcTea

Ecnu BonokHa Yepecqyp nnotHele ik 6aszoeoe sellie-
CTBO C/VLLIKOM OOE3BOXEHHOE W BA3KOE, TO 3TU KIEeTKW
6yoyT nony4arts MeHbLUe NUTaHus U Bodel. [NaBHoe Hame-
peHve MaHyansHOro Unu geuratenbHoro BmeLlaTenscTsa
B 3J0POBbLE NayleHTa (He ceA3aHHoe ¢ noTeHuMansHon 06-
pa30BaTenNbHON LIEHHOCTLIO) COCTOUT B TOM, 4TOGbLI pasmMaTh
o6a 3T KOMMNOHEHTa 1 NO3BONWUTL NUTaTeNbHbIM BeLLeCTBam
csobofHO nonapatk B KNETKW, a KNEeTOYHOMY Mycopy —
C NerkocTbio BLIBOAWTLCA 3a nepefens! knetku. CocTonaHue
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BOMOKOH M 6Gas3oBOro Beuiectsa, 6e3 COMHeHWs, BO
MHOroM onpepenaeTca akTopaMmu reHeTUuKu W Ou-
eThbl, a Takke (QU3NYECKUM pPa3BUTUEM, HO MECTHbIe
30Hbl MOTYT NOABEPraTbCcs «3aKynopuBaHWK» Mo BO3-
felcTeuem nwbOro uM3 3TUX OBYX MExXaHWsmoB, KOr-
fa MoBbileHHbIe Harpysku, Tpasma Wnu manas nof-
BUXHOCTbL MPOBOLMPYIOT Takoe 3aKkynopusaHue. Kak
TONbKO «npobka» KakuM-nubo crnocobom ypansercs,
CBOGOMHbLINA MOTOK XMMWUYECKUX BELLECTB BHYTPb U Ha-
PYXY KNeTkn BO3BpallaeT ee N3 pexunuma BbDKMBaHUA K
HOpPMAanbHOM XU3HedeATEeNLHOCTW W NO3BONSAET BOCCTA-
HOBUTL £€ MHAMBUOYANbHYIO «COLUMAaNnbHYO» YHKLMIO,
OyOb To cokpallieHue, BblAeneHve Ui npoBoAnMOCTb.

Bozepaiwjasce Ha MaKpo-yYpPOBEHb, Mbl OOMXHbI cae-
nartb euje 0gHO 3amMevaHne OTHOCUTEeNLHO pacnpenene-
HWUA 3TOW CETU: UCKNHYUTENBHO B UENAX KNNHWYEeCcKoro
aHanusa nones3Ho pasnu4yaTb BOMOKOHHbLIE KOMMOHEH-
Tbl, PACNONOXEHHbLIE B ABYX OCHOBHbIX MONOCTAX Tena
— gopcanesHoi n 6powHon (Puc. 1.20).

FONOBHOW MO3r OKPYXEH TPEMS CNOAMW 3alLUMUTHOWN
COEIMHMTENLHOW TKaHW (TBepaas, nayTuHHaa WM Msrkas
000MnoYkn), KoTopble, B CBOIO 04Yepelb, OKPYXEHbl W
OMbIBAIOTCA CMMHHOMO3roBOW xugkocTelo (CMXK). 3Tn
060N04KK NOAHUMAIOTCA M3 HEMPOHHOTO y3enka, ocoGoi
oBnacTh B MECTE COEOUHEHURA ME30AEPMbl U 3KTOAEPMbI
paasuBawLerocs amépuoHa.”® OHM B3auMogeilcTByIoT
C LEeHTpanbHOW HEepPBHOW CUCTEMON W MOPMUMPYIOT pPaf
nansnupyemsix NynscoB B gOpcanbHOi NonocTu, a aHa-
41T, U thacumanbHoi ceTu B Lenom.* * T nynbcel Xo-
POLLUO M3BECTHbI OCTEONATaM, 3aHUMAIOLLUXCH Yepernom,
W APYryum Bpadam, UCnonbayLwmMmMm 3T nynscauuu B Te-
paneBTUHECKUX LIENAX, XOTS MX MEXaHusMm [0 KOHUa He
SICeH, U fla)ke caMo CYLLEeCTBOBaHME 3TUX BONHOBbIX ABU-
KEHUIA HEeKOTOpbLIMKM oTpUuLaeTcs.®! 2

Momumo MunnuapooB HEMPOHOB, COCTABNAIOLLMX ro-
NOBHOW W CMMHHOW MO3r, B AOPCaNbHOW NONOCTYU TakxXe
CYLLECTBYIOT [LOOMONHUTENbHLIE KNEeTKW COoeguHUTElb-
HOW TKaHW — 3TO NoAAEpPXUBAKOLLNE KNETKWU, 06beauHsA-
folMe U NPOHW3LIBAIOWNE BCIO HEPBHYIO CUCTEMY, T.H.
nepvHeeBpanbHasa ceTb. ITW acTpouuTkl, knetku LLsax-
Ha, ONUrofeHapuTbl U NPOYUE KOMMNOHEHTLI HEMPOrINK,
no cnosam Yapnt3a JleoHappga,®® «npesocxogsaT [Hei-
POHbI] N0 KONWYECTBY, HO UM YOENsieTCH MEeHblUe BHW-
MaHWA, NMOCKONMbKY HWKOrAa He npegnonaranochk, Y4TO
OHM HanpsaMyio 3aferdcTBOBaHLI B Nepefadye HEPEHOro
UmMnyneca». Tenepb OHW «HAYUHAIOT 3aTEHATL MacTep-
CTBO HelpoHoB. B xope passuTtua noggepxusaoLiue
KNeTKWU run pYKOBOOAT HEMPOHAMW Ha NYTU K UX MECTY
Ha3Ha4YeHwd, NpepocTaBnNAT UM NUTaTeNbHbie BELle-
CTBa, CO34alT ANA HUX 3allMTHble 6apbepbl, BbIAENAOT
Helpo3alMTHbIE XMMWYECKNE BeLLecTBa U B ByKsalib-
HOM CMbICNE CNnoBa ABNANTCA KNEeM U Kapkacom Heps-
HOW CUCTEMBI,

Ecnu 6bl HaMm ypanocb WM3bATb HETPOHYTOW BCHO
NnepuHeBparnbHyl cucTemy, Mno Hew Mbl 6kl yBuae-
W TOYHbIE KOHTYPbl HEPBHOW CUCTEMbl, TMOCKOMb-
Ky Kaxgbli HepB, W LUeHTpaneHbldi W nepudepu-
YeCcKWW, MNOKPLIT WIIM OKPY>XEH 3TOW CUCTEMOI
nepuHespusa. 3TO MNOKPLITUE YBENUYMBAET CKOPOCTb

Puc. 1.20 — Tenoit 3TOI KHUrK RBNAETCH MUOGACUMA B ONOPHO-ABM-
rarefibHoM annapare Yenosexa. OQHaKo CeTk COBAMHMTENbHOIM TKaHM
NPOCTUPABTCA B OPCANBHYIO U GPIOLLHYIO NONOCTM, OKPYXaa 1 npo-
HU3bIBAA BCE BHYTPEHHME Opraubl. (BocnponageaeHo ¢ mobesHoro
paspeienna u3 Gray 1995.)



nepefadn HepBHOMD WUMNYNLCA (NOKPBLITEIE MUENMHOM
BONOKHA NepefalT UMNYNLC Nyqwe, 4em BOMOKHa 6e3
MUENMHOBOrC NOKPLITUA). Muorme Tak HasbiBasMbie
«HEBPONOrMMECKWEe» 3a00NeBaHMA  (Kak, HanpuMmep,
6oneaHb MapkuHCcOHAa, nonuomwmenwT, guabeTnyeckan
HERPONAaTNA WNK PACCEAHHBIA CKITEPOS) HA CaMoM gerne,
ABNAKTCA NUWb CASACTEURAMK NPOBAEM HEAPCTrAWK, KO-
TOPpbi€ MeLLaT YCNewHoW paboTe camux HepBoB,

Y nepuHeBpancHbIX KAETOK €CTh M CBOSA CHUCTEMAa
nepepaqyy WMNYNeCA, KOTOPAn, BO3MOXHO, ABNAETCH
Gonee pgpeBHed NpeglIecTBEHHMUER BLICOKO Chneuw-
hUYHBIX UihpoBbiX 0COGSHHOCTEN HEeRPOHHON nepe-
a4 umnyneca. MNpy HOpManeHOM PYHKLWOHWPOBA-
HWM U NPKU 3aNeYMBaAHUM TRABMbl MeANEeHHbLIe BOMHGI
NOCTOAHHOrO TOKAa, NPOXOAALME No NepuHEeBpanbHon
CeTW, OPraHu3yT reHepauuwio 1 pereHepauunto M Mo-
ryT BEICTYNATL B PONW PEryNATOROB B3aMMOAEHETBUA
B OPraHu3me B LeNom. 3-8

B xoae aMOPUONOrMHECKDro passWTUA MepuHeB-
panbHbieé KneTku BapyT HA ceba MOopgOreHaTHecKylo
ponb. HanpumMep, kKneTku ByQywWwen Kopel SONLLIIAX MO-
Aywapui passyvBakdTCA B My6WHE rONOBHOIO MO3ra Ha
Kpaax ero xenyaoukos. OAHAKO 3aHATb WMEHHO CBOE
MeCTO B Cnoe, TOMNWWHA KOTOPOro COGTaBNAET BCe-
ro WecTe KNeTOK, HA CAaMOW NOBBPXHGOCTWU FGNIOBHOrO
mMo3ra., 3TU pa3BUBAICIMECA HEWpPOoHBl MCNONL3YIOT
OTPOCTKH pacnofioXeHHOW N cocensTBY HEApPOraun 1
NCAHUMAKTCA NO HAM BEEPX, KaK NoXapHbie no necT-
HWUe, BeAOMbIe NOAOePXWBAIOWENW CEeThB COoeduHW-
TENbHOW TKaHW K CBOEMY TOYHOMY MECTY HA NOBepX-
HOCTW FONMOBHOTO Mo3ra.®

EnBa nv MOXHO HE NOOAATLCA MCKYLWEHUIO W He OT-
AAaTk NOCKOPEe NanbMy NEPBEHCTEA B NOPOXASHWMN CO-
#HaHWA NepPUHEBPANBHOR caTn, ¥ %

BHYTpu BPOWHON NOMNOCTH CEThL BOMOKOH YNpasna-
€T YCTPOWUCTBOM OPraHWHeckux TKaHen, nogiepxuean
WX Kak TpogpYecKKn, Tak N MOPMOreHETUYECKH — Mbl
UHWTUPOEANK B HA4ane rNaebl 7O, 4TO rOBOPMN 06 3TOM
Fpeit, u BepHeMCs K 3TOMY HUxe. CyMKn, 6OBONaK1BaE-
IowmMe cepaue, NerkMe W opradel GPOWHOR NONOCTM,
HOPMUPYIOTCA M3 3aPOALILLEBLIX 060N0YEK B XO[E 9M-
6pucHanbHOro pas3BuTWMA. B pesyneTate ofpasyertcd
pAa kenecbpasHelx hOPMUPOBAHUA Pa3HON TONWM-
Hil, MeXAWMX B MELKAX M3 TKAHW WU NNOTHC WMWK CBO-
B00HO NPUKPENNEHHBIX K NOIBOHOYHUKY W OPYT OPYTY;
OHWU HE3HAYUTENBHO NEPEMELLAIOTCA B 3aBUCUMOCTH OT
NOCTOAHHLIX KOneGaHniA MYCKynaTypbl guadhparmel H,
B MEHbLUEA CTENEHW, OT OPYIMX ABUXEHWH Tena.

¥ cpaHuysckore cpuavoTepaneeTa W ocreonata
MNbepa Bappana ecTe UHTEPECHOE HAGNIODASHNE O TOM,
YTO KOHTAKTUPYIOLKE OPYT ¢ APYrOoM NOBEPXHOCTH Ce-
POSHBIX MeMOpaH, ABMralouwMecs OTHOCUTENLHO Apyr
ppyra, MOXHO paccMaTpuBaTh Kak «CyCcTaBbl» Mexay

Mup coraacHo dracumn

opranamin.*® OH npoBen yaMBWUTENRLHOE VCCIigA0BaHWE
TOrG, KaK Opradbli B HOPME NepemMeuanTCs BHYTPH CBO-
WX hacUManNbHbIX MELWWKOB BO BPEMSA AbIXaHWs, a TaKxe
HaGmoaan NpMCyLLy i UM NOABUXHOCTE (ABUraTensHas
BKTMBHOCTbL, CXOXAS C YepenHo-KPeCcTLOBLIMKY MyNbCa-
MW, O KOTOPLIX Ml FOBCPMNK Bblwe). o MHedwie Bap-
panf, CBA3KKW, NPUCOSAMHAIOWNE 3TH OPraHel K OKpy-
KAWWKMM CTPYKTypaM, ONpefensiioT HOPMANLHEIE OCU
X OBWXEHWUA. Jinboe He3HAYMTenbHOe CcrnelsaHue/
npuAeradve, orpaHMYMBaIOWES UMK W3MEHAKLWEE 3TH
ABMXEHNA (KOTOpbIe, BCe-Taku, NOBTOPATCA Bonee
20 000 pas B CYTKW} C TEYEHWEM BPEMEHWN MOXET He
TONbKA HEraTHUBHO NOBMWATE HA PAGOTY OPraHoB, HO K
pacnpoCTpaHWTh CBOE BO3AENCTBME HA OKPYXAaKOLWYHO
MUohacynanbHy CTPYKTYPY.

UTak, gopcancHans NoNocTt COOBPXUT 0OHY YacThk BO-
fIOKOHHOW ceTH, GPHOWHAR NONOCTe — OPYryl, HO TEMOR
HaLeW KHAMKW ABNRETCH TPETeA 4acTh (PacUMansHOR CeTn,
a MMEHHO MUDhacunid ONOPHO-ABUrATENbHOW CHCTEMEI,
oKpyxatwwend obe 3t nonoctn. WHTepeceH ToT dhakT,
4YTO ANA KOKOOW 13 9TUX YacTeid dacumansHOn ceTH yxe
MOABKMIICA CBOW TepaneBTU4eCKMA noaxcd. Bpaqm, zauu-
MAIOWNECA BUCLERaNbHEIMA W YepenHbimi Npotnemamm,
YTBEPXKAAIOT, 4TO NEpekpyMHBaHWMA KW 3aXMUMbl B 3TUX CH-
CTEMAax OTPAKAITCA HA CKENeTHO-MbIWEYHOW CTPYKTYPe.
Mei BOBCE HE CTPEMMMECA ONPOBEPTHYTE 3TO YTBEPXAEHUE,
XOTA YBEPEeHbl B TOM, HTO CyWecTBYeT U 06paTHan CBA3b.
OaHako ecnM BuITb TOYHLIMU, Mb! B HACTOAWEW KHUIE
orpaHuyiiM ¢eBR (NPOM3IBONBHO) DOCYXASHUEM TOW YacTH
dacumancHOW CETU, KOTOPas COCTABAAET «CO3HATENbHYIO»
MUOGECLMANBHYIO CUCTEMY BOKDPYT CKeneTa.

Tpw uenocTHuIe ceTh: 0bob6uenue

Mepeg Tem, KaK Ha4ATL FOBOPUTE 08 SMEPUORCTUYECKOM
NPOMCXKASHUKM 3TOA hacuMansHOM ceti, ByaeT nonesHo
CpaBHUTL BCE 3TU TPU LUEAOCTHRIE CUCTEMBI W NPOCNeaUTL
CXOACTEA W PA3NK4MA Mexay HUMK.

C camMoro Ha4anma Mbi OTMEHanu, YTO BCE 3T COTH 8-
nagalT CACKHBIM CTPOSHUEM W MMEIST 6a308YI0, FEHeTH-
YECKW NpenonpeneneHiyl CTRYKTYPY, XOTA U KAXKETCH, 4TO
WX pacnpeneneHre nNo Nepudepumn XaoTUYHO (B maTemaru-
4YECKOM CMbICRe 3TOro cnosa). Vx chpakTtancHas npupoga
npegnoenaraet, 4To OHW BNANAKT BLICOKON NAGHNLHOCTLH
B CTPYKTYpPax HM3LWETrO YPOBHA, HO CTPYKTYPL G0Nee Bbl-
COKWX ypPOBHER JOBONBHO CTabWNbHL. IN VIV, OHW Takxe
CUNBHO NepenneTeHsl Mexay COBOH KaK aHaTOMW4ECKMW,
TaK W DYHKLUMOHANEHOD, W HAWE YMO3pUTENbHOe MX pasae-
NEHWE — ITC NKLIE MEGAE3HAA UIPA HAy4HOro BooBpaKeHna
{Tabnwvua 1.2).

Mer Habnwopgaem, 4TO BCE KOMMOHEHTH 3TUX CETeR
umenT dopmy TpySok. Liunuuapuyeckan Tpy6ka npeg-
craBnaeT cofol  Gas’0Byld GUMONOrUYECKY: dopmy;
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Ta6nuua 1.2. LenocTHble KOMMYHHKALMOHHBIE CHCTEMBI — O6o6wenne

Co3zHaHve Bpemennan naMaTh

3MOLMOHANLHAA NaMATE

XapakTepHtTHKa Hesponnas CotynmcTan BonokoHhan
Bee cetH
Bre rpybvarsie
Tun Tpy6km OaHoKneTouHan (HeHpoH) MHorokneTo4Han {kanunnap} KneTounbie NpoayKTel {BONOKHO)
WHdopmauua Uudbpagoe kOAHPOBAHKE/ XUMUHeCKan MexaHn4ecKan (pacTaXEHNE/CKATHE)
JIBOMYHAS
CropocTe nepejasu Cekynabl MuHyTb! — 4ace! 1, CopocTe cBRTA

2. Dhn = roge
CUCTEMEl BEDORAHMA

BCE PAHHWE MHOTCKMEeTOYHBIE OpraHnamet no opMe, B
npuHUMNeE, ObNK TPYSKamMK. 4! Kaxaas uz atux B3anMoc-
BA3AHHLIX CUCTEM TAKXe OPraHuM3yeTcA BOKpYr Tpy6G4a-
ThiX KOMNOHEHTOB. {OgHaKO 3TUM, KOHEYHO, HE UgYep-
NLIBAETCH NPUMEHEeHWe TpyBGOK B HAlLEM OpPraHnamMe:
nUweBapMTenbHan CMCTemMa, NO3BOHOYHUK, DPOHXHUONLI,
noYeYyHble HethPOoHb!, OOLWMA XENYHLIA NPOTOK W NPOTO-
KW OPYrUx Xenes — sce 3To TPYOKKU, OHU CTh DYKBaANbHO
noectogly.) HefpoH npeactaBnAet coboi OOHOKNETOY-
Hy1o TPYOKY, COXPaHAWYID AncbanaHe Mexay WoHamn
HaTPWA HA BHELWHEH NOBEPXHOCTU M MOHAMKN KaAWA BHY-
Tpw TPySKK A0 Tex Nop, NOKa NencTBMe NOTeHuuana He
OTKpoeT nopy B MeMOpaHe. Kanunnap aenaetcs Tpyd-
KOA, COCTOALWENA M3 MHOKECTBA FNUTENMANbHLIX Kne-
TOK, KOTOPbIE COAEPAT KPOBb, M CO3AAICILEN rPpaHULEbI
TOKA@ KPACHbIX KPOBAHLIX KNETOK, a Takxe ofiecnedyuea-
owen oudy3nie NNAa3Mel 1 BenbiX KPOBAHLIX KNETOK.
OcCHOBHBIM KOMMOHBHTOM (acUHansHOM CeTH ABNAETCA
KONNareHoBoe BONOKHO, BOBCE HE MMEKLLIEE KNeTOHHOH
NpPUPOoAk, a CKopee ABNAILLEECA NPOAYKTOM XuU3Heae-
ATENLHOCTU KNeTku. OgHako ero MoneKkynapHas gopmMa
— 370 TOXe Tpy6Ka, KOTOpaa uMeeT TPpM chupanu (Kak
KAHAT B TpWU NNeTeHns), Beinv NpeanonoXenus, 4710 3Ta
TpyOKa BHYTPW NONAaA, XQTA eille NPeACcTOMT Wocnepo-
BaThL, MpaBAa nNW 3TC WNKM Y STOW KPOWEYHOW TpyOGkwW
8cTe copepxumoe.®? Utak, xoTa BCE HALWLKW CeTH TpyBya-
Thie, CTRPOEHWE TPYGOK pasnu4Hoe.

MacwTtad TpydoK Takxke pasfnuyeH, AKCOHLI HepB-
HBIX «TPYOOK» AOCTHTAIOT B pasMepe oT 1 Ao 20 MUKpO-
H,** a Kanunnapel — 0T 2 go 7.* KonnareHoeas Tpy6ka
HAMHOro MeHbWe, Kaxgoe BONOKHO B AuameTpe Ao-
cTuraet He Sonbwe 0.5 — 10 MKM, HO UMBeT BbITAHY-
TYIO HOpMY U MOXET OBITE OY4€Hb ANWHHBIM.Y® Hanpwu-

B a10# radnuye 0606L1EHb JaHHbIE 06 MHIDOPMALWY, NEPEAaRAEMOA KAHDO0H U3 TPEX UENOCTHLIX CUCTEM. B aToM 0G0GLLEHHN MOKHO HAATH UC-
KAKIHEHHA W OFOBOPKK, HO 3TO HE MEHAGT GCHOBHOH WO2W. HHXKHAA CTROKA (KAKOW TN COZHAHKA 33J8ACTBOEAH B KAXKAOA CUCTEME) NPEACTARNART
¢0oG0A NWUIL ABTOPCKOE NPBANCTONKEHUE, DCHOBAHHOE HA IMAWPHYECKAX HAONIOAEHHAX U ONbITE. TakuM 0Bpa30M YKA3LIBAETCA HA HEOOX0AMMODCTL
PACLUMPMTE MOHATHE COZHAHWA, YTOOBI OHO NEPECTAND BbiTe MCKAICHNTENBHO CHEPOA AEATENLHOCTM HEPBHON CHCTEMbI W BKNIOYHAD Gbl B eba Ha-
KOMNEHHYIO MYAROCTE COCYAWCTON CHCTEMBI W NOTYNPOBOAHMKOBLIE XKUAKKE KPHCTANNBI COSRNHUTENLHON CETH..

Mep, CTapblil KAHAT B TPWU NNETEHWA TONWMWHON 1 CM,
UMELWWA TP CNUpann, KaKk M KONNareHoBoe BONOK-
HO, AomKeH GbiTe BonblUe MeTpa B ANUHY — TAK MOXHO
npeOcTaenTe cefe NPpoNopLUMn MOMEKYNbl KOANAreHa.

M x0T BCE 3TW TPM CETW BIAUMOCBA3AHLI, Nepe-
Aaeaeman vMu nHpOpMayMA ToXe paznuydaeTtca, Hel-
POHHAA CeTb HeceT WMHDOPMAUMWID, 3aKOAMPOBAHHYH,
KaK Npaeuno, B BUOS ABOVMHOMO KOAA: BKNIOHATE UNK
BbIKNKYMTE. 3aKoH CTapnuHra rnacuT, 4To nubo cTu-
MYA QOCTUraeT NOpPora Bo3nefdcTBUA HA HEPE, W HepB
pearupyeTt, Nvbo Nopor He QOCTUraeTes, U Hepe Gea-
AedcteyeT. Mnaye roeops, HepBHanA cucTema patoTtaer
No NPUHLMNY YACTOTHOW, & HE aMNAWTYAHOW Moaynsa-
UK. [POMKMIA WYM He NOBLILLAET INEKTPUHECKUA CKa-
YOK B 7-M (NPOMEXYTOYHO-NMLEBOM) 48peNHOM HepBe,
a Bbi3biBaeT G0MbLIE CKAYKOB, YTO W MHTEPNPETUpYeT-
CA B BUCOYHOW A0NG KaK yCuneHue Wwyma. Ho Kakas 6wl
uHdopMaLMa HE nepeaasanace, oHa NpeacrasneHa B
Buie asdykn Mopse, rflé HyXHO NPaBUNbLHC PACWMKD-
poBaThk BCE TOYKH W THUPe.

HTo6kl npepcTaBuTe cebe Takoe KoawpoeeaHue,
HajaBWTe OCHOBAHWEM NAAOHW Ha 3aKpbIThIA rnaz c
OOHOW CTOPOHBI, NOKA HE «yYBUAWTE» CBeT. PasBe Buin
KakoW-to ceeT? HeT, NPOCTo HAXWMM 0Ka3an eo3gsn-
CTBME Ha 3PVUTENbHbIA HEPR. 3pUTeNnbHbIR HEPB NaeT K
TOW 4acTK MO3ra, KOTORAR MHTEPNPETUPYET BHEeLWHWe
CTMMYNbI TONbKC Kak CBeT. Takum o6pasomM, UMNYNbC
«HaXWUm» BN OWWEO4HO pacwWHPOBAH KaK «CBeT».

CeTb KpOBOOGPALLEHWA PASHOCHT MO TENy XUMU-
YECKYI: MHGDOPMAUMIO B COCTABE XMAKOCTH. B aToM
camMOM APEBHEeM TPyGOonpoBoAe NPOMCXOAAT BecHqHe-



NeHHble 06meHbl maTtepuen, OU3NHECKMM BEULECTBOM
(B NpoTUBOBEC 3aKOOWPOBAHHOW MHoOpmMauuu, nepe-
[aBaemMoil HEPBHOW CUCTEMOW).

M xoTa Mbl QOMXKHBI Y€TKO NpegctaesnaTe cebe, 4To
OBe 3TN CUCTeMbl Hepa3denuMel B COCTaBE XWBOTO opra-
HM3Ma, pasnuyve Mexay OBYMA TMnamu nepegasaemomn
UMW MHPOPMaLUK 0OBACHUTE AOBONLHO Nerko. Ecnu mHe
X04eTCH NOAHECTW KO pTy cTakaH, Mo Mo3r MoxeT 06-
paboTaTk 3TO XenaHwe (BO3MOXHO, BbIZBAHHOW Xaxaon
MNK, 4TO TOXE BEpOATHO, HEYBEPEHHOCTLIO HA NEPBOM
CBMOAHWMW — 30ECH 3TO HEBAXHO), MPEBPATUTL €ro B TUpe
W TOYKKW KOAa, nocnaTtb Kog no CNWMHHOMY MO3ry, aanee
Yepes nnedveBoe cnneteHne K pyke. B 30He HEPBHO-MbI-
WeYHoro coeguHeHnn 3HavyeHune coobLlernsn paclumgpo-
BbIBAETCH, U COOTBETCTBYIOLME MbILULLI COKpaLLaTCa B
3aaHHoW nocnegoBaTensHOCTH.

OpgHako NpeanonoXuM, YTo ANA BbINONHEHWA KO-
MaH[a HEPBHOW CUCTEMBI MblLLLe HeobBxoaumMo Bonblue
Kucnopoaa. f, npy BCEM XenaHwWM U faxe npuv BOs-
MOXHOCTW nocnatb 3Ty WO B CBOW MO3r, He cMor
6bl 3akogupoBaThk cooblleHue, KOTOpoe odHa M3 ya-
cTell HepBHOW cucTembl morna 6bl pacllMdpoBaTh Kak
Monekyny kucrnopoga. BmecTo aTtoro cama monekyna
Kucropoga nornowjaeTca U3 Bosgyxa anuTenvem ane-
BEONbl, NepeceKkaeT 3T0T NOBEPXHOCTHBIA CNOW U Yepes
MEXKeTO4YHOE MPOCTPAHCTRBO U CNIOK COeQUHUTENLHOW
TKaHW NPOXOAMT CKBO3b CTEHKY aNbBeoNAPHOro Kanun-
napa, «nNpornnbigsaeT» No NAasme B NoUMcKax KpacHoW
KNeTku KpoBu, 4To6bl NPoOATH Yepea ee meMGpaHy M
NPUCOeAMHWUTBECA K «MOXHATOW» MONeKyne remorno-
f6uHa, 3aTemM BMecTe B KpacHOW KINEeTKOW KpOoBKW NyTe-
WecTBYeT NO pyKe, OTCOEOAUHAETCA OT remornobuHa, ¢
nnasmov nepecekaeT KanunnapHY CTEHKY, NpoxoguT
Mexay BONOKHaMW v 6a30BbIM BELiecTBOM MeXKne-
TOYHOrO MPOCTPAHCTBA, HAXOOUT HYXXHYIO 8 KNeTKy u,
HAKOHEeU-TO, A MOTy ee WCMonL30BaTk ANA TOro, 4To6
MOAHATL PYKY.

Y 3TUX CUCTEM €CTb W couvanbHble COOTBETCTBMA,
KOTOpbIe TOXEe MOTryT NPOUNNKCTPUPOBATE OTNUYaoLW|\n-
ecA (MyHKUMM HEMPOHHOW M cCOCyOucTOon ceTen. Hawe
o6llecTBO CNNoWe U PRAAOM KoaupyeT uHdropMaluno B
abCoNTHO HENOHATHOM BUAe W paclwuppoBLIBAET ee.
MpuTOM, 4TO fAaHHAA KHUra SABNAETCA NPUMWUTUBHLIM
NnpUMEPOM TaKoro KogupoBaHuda, ropasfgo 6onee Apku-
MU NpMMEpaMW MOryT OKa3aTbCH TenedOoHHbIE 3BOHKN
W UHTEpHET. Moa Ao4b XUBET Aaneko 0T MeHsA; Korga A
no 3NeKTPOHHON Mo4YTe OTNpaBnAl el cooblieHne «H
nwobénio Teba», OHO NpesBpawaeTca B NocnefoBaTens-
HOCTb 2NEKTPOHOB, KOTOpPOE HW4YEM He HanoMuHaer
MOe MCXO0AHOe COo6WEHNe, U HUKTO Obl HE NOHAM ero
3Ha4eHus, ecnun 6bl yBMAen ero B 3TON MPOMEeXyTou-
HoW chopme. Tem He meHee, Ha OPYrom KOHUe pacno-
naraeTcsl YCTPOWCTBO, KOTOpoe paclwupoBbiBaeT 3Tn
3MeKTPOHLI U CHOBa NpeBpallaeT ux B UMeroLLee cmbicn
cooblieHne. DTO O4EHb MOXOXEe Ha TO, Kak HepPOHHAaR
ceTh KOOPAMHUPYET YYBCTBEHHOE BOCTNPUATUE W OBWUra-
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TeNnbHblE pEaKUXN.

Ecnun xe moewn po4yepw Hagoenm anNeKTPoHHbIe NMUCh-
Ma u TenetoHHbIE 3BOHKW, U 84 NPOCTO XO4eTCH O6HATL
MEHfl, MHe MPUOeTCA CeCcTb B CBOID ManeHbKYl «Kpo-
BAHYIO KNEeTKy» aBToMobuna, npoexaTte No Kanunnapam
JOpor ¥ apTepuamM BO3AYLIHbIX NyTel, 4To6bl 4OCTUYL
TOrO YpOBHA hu3n4eckon B6Nm30cT, KOTOPbIW MO3BO-
AT NO-HAcTORALLEMY, B PeanbHOCTU HEXHO 06HATE MOIO
fo4b. Tak phyHKUMOHWPYET COCyAMcTana CeTb, KOoTopas
MO3BONAETCA XUAKOCTAM MPOW3BOANTE MNPAMOA XUMMK-
HEeCcKUN 06MEH.

TpeTba cucTema, dacunanbHas, nepenaeT MexaHu-
Yeckyl MHopMaLUo — B3auMoeicTBUe pacTaXeHus
W CXaTua — B OCHOBHOM, NO KOANAreHoBbIM BOJTOKHAM
thubpozHol ceTu. MoxanyicTta, o6paTtuTe BHUMAaHUE,
4TO 3[ecCk Mbl HE TOBOPUM O MbIlEYHbIX BeperteHax,
CYXOXWNbHbIX opradax Monbaxu 1 NpoYnx peuentTopax
pacTaXeHus. 3TW NponpuouUenTopbl NOKa3biBaloT, Ka-
KuM obpa3oMm HepeHaa cucTema coobuwaer cebe, npu
nomMoLwn ceoero obbI4HOr0 KOOWPOBAHWUA, O TOM, 4TO
npoucxoaut B MuodhacunanoHoW ceTW. BonokoHHas
cuctema obnagaet ropasfo 6onee ApeeHUM Cnoco6om
“OGLLI.BHHH»: NPOCTLIE HaTAXEeHWA W TON4YKW, nepepna-
louwmeca no cacumansHoONn CTPYKType u 6asoBomy Be-
wecTey HanpamMy OT BONOKHa K BONOKHY, OT KIETKKU
K KNneTke,

Takoro popga MexaHu4eckoe cooblieHne nay4anoch
B MeHblLIeR CTeneHun, 4em HerlpoHHan unM cocygucras
KOMMYHUKAUUWA, HO OHO OnpefenieHHo cyllecTeyerT.
Mbl BepHemcsa K ero ocobeHHOCTAM HUXe, B pa3gene,
NOCBALWEHHOM CTPYKTypam cHanaHCUpOBAHHOIo cxa-
TUA-HaTaxXeHua. Celvac xe Mbl NPOCTO CKaxem, 470
MMOCbaCLl,HaﬂbeIE MepUgWaHel aHaTOMUHYECKUX Noes-
O00B NpOCTO ABNAKTCA O0BbIMHBIMMW nyTaAMU, NO KOTOPBIM
npoxoguT Takoro poga KOMMyHUKauuna.

Peakoe HaTaxeHWe hacuuanbHOn ceTn nepefaeTcy
no BCeW CeTU, Kak 3alLenkKa B CBUTEPE, N HATAXeHne
B yrny nyctoro ramaka. o 6onblein 4actu 370 npo-
MCXOQMT MOMMMO HALWEro CO3HaHWA, HO NOCPeacTBOM
TAKOW KOMMYHMKaUUW Mbl o6peTaeM CBOW KOHTYPHI,
cBOK (QOPMY, COXPaHAEMYIO B XULKMUX KpucTannax co-
eOUHUTENbHOWM TKaHW, TO BCTh Hally OCaHKy K NOXOAKY
— OcaHKy npu xoaebe, Hall MHAMBUAOYaNbHBLIN ABUra-
TENbLHBLIN PUCYHOK, MO onpegeneduio PenbieHkpanca,-
8 KOTOpbIE Mbl, KaK NPaBUIIO, COXPaHAEM, eCnK He Npo-
MCXOANT M3MEHEHWUI K NyHWeMY MK XyaLemy.

He Toneko tTun wHgopmaywn, HO N BPEMA ee nepe-
Ja4un B pa3Hbix cucTemax pasHoe, boicTpee Bcex Heps-
Has cucTema, paborawwian B AManasoHe MUNNMCeKyHa
W cekyHp (B oTnM4YMe OT CKOPOCTU CBETa 3NeKTPOHHON
no4tel). MeaoneHHee Bcero umgeT cooblieHue O nynb-
cupylowen 6onn — OHO MAeT No ManeHbKUM Hepeam
CO CKOpPOCTbIO 1 MeTp B cekyHay, U Ang Toro, 4Ttobbl
vHdopMauva o nopesaHHoM Maneue HOrKM gowna Ao
rONOBHOMO MO3ra BbLICOKOro 4enoeeka, MOXeT noTpe-
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toeaTbcA okONo 2 cekyHp. Opyrve coobleHWA wayTt
6LiCTpee, HO 3TO BCE PABHO BENMYKUHLI OOHOMO NOPAOKA
— peakuwa TPEHWPOBAHHOIO crnauwanucTa no G0eBbIM
vckyceTsam coctaenaeTt 1/30 cexkynfbl 0T NOAYYEHWA
CTUMYNa OO Ha4ana ABMXeHus. 3To, NPUGNNUIUTENbHO,
paBHASTCA BPEMEHKW peakuuK NpocTon pednekTopHOR
AYTW, HANPUMEP, KONEHHOTO pednekca.

CocygueTana cuctema paboTaeT HA NOpsfok mef-
neHHee. Kak npaBune, GONLLIWHCTBO KPOBSAHLIX KNB-
TOK BOZBpALMAIOTCA B cepAaue Yepez 1.5 MuHyTh. He-
CMOTPA H& TO, YTO B KMHO HAM MOCTOAHHO MOKASLIBAIT
MOMEHTANEHOS BO3OSACTEBME HAPKOTMKA, HaXe BHY-
TPUBEHHBI® HAPKOTMKW AOCTUraldT FONOBHOMS MO3ra
No WCTEYEHUM HECKONbKUX MUWHYT. MHOrne xumwue-
Ckve nokasaTenn Kpoew (HaANpUMep, YPOBEHb caxapa)
M3MEHAKTCA B TEYEHNE UWMKNOB, ANAWMNXCA HECKONbKO
YacoB, TAK YTO Mbl MOXEM ONPEAENUTE CPEAHWA PUTM
peakumk 3TOW CUCTEMEI B MUHYTAX W Yacax.

KoHeyHo, ofie 3TU cuCcTeMbl pa3BUBanUCh COBMECT-
HO W ¥ KaXA0ro Y4enoBeKa, U y BCEro Hawero BUAa, M
B KM3HU OHU (PYHKLMOHUPYIOT BMecTe. HecKonbko net
Hasapg A CHOBA Noexan B AHIMUIO NOCNe HEeCKONbKWUX neT
npeboieanva B WTarax. A cornacvnca oTBE3TH napy
pebATUWEK 3aropod M, Korga A 3agymaBlIKCE exan no
Y3KOW NpocenodHoOi gopore rpacherea OeBoH, okpy-
KEHHOW € 0Benx CTOPOH XUBOW W3TropOALID, HECKAAH-
HO yBMOEN, 4TO NPAMO Ha Hac efeT mawuHa. Bo mHe
so306nanand nNPUBLIYKKM AMEPUKAHCKOro BoOWTens,
¥ A pe3Ko B3AN BNpaeo, a BOAUTENb APYrod MalluHbI
CBEPHYAl BNEBO, CNeAya aHrNMACKWM WMHCTHHKTaM. Tak
Mbl pa3oWnnce rae-To0 B Nape MUANMMETPOR, U Halwa
MalllMHa OKAa3anach B rPA3HOM KioBeTe, a 5 ObiN Bech
6nefHBIA Y QPOXAN OT yXaca.

JTa Apoxb W nNepepacnpefeneHve KpoBu OBbian
BbLI3BAHDI CHMMMATHMHECKHUM OTAENOM MOEW FBTOHOM-
HOW HEPBHOW CUCTeMbl, NOAHABWEA NO TPEBOre BCKO
MO COMATUYECKYID HEePBHYH CUCTEMY, Korga okasa-
Nock HeoBHXoOUMO He3amMefAnWTEeNnbHO O8ACTBOBATD.
Moa CMIOMMHYTHAA peakuna, Kakol Obl TNYNOR OHA HKW
6uina, He npueena K katacTpode. Mul BCce BEING3NK U3
MALUWHBI, PAROCTHO KNSAHA YepToBa aMepuKadua, ybe-
JAWAWCE, 4YTO BCe LEenbl, BoITONKANW MOK MAWWHY M3
KWeeTa 1 pacnpowanuce.

Ho korga A cHOBa cen 3a pynb, A OBHapyXun, 4TO
CHOBA APOXY, BeCb GnefeH U NouTHn 6e3 MyBCTB, M MHE
noTpetoBanock HECKONbKO GekyHh, 4Tobbl B3ATL CE6A B
pykM W noexarte paneclue. 310 6bIN0 ASACTEWE afpeHa-
NYHA, HOCWTENA AHANOTMYHOIC COOBWEHNA «0EePUCh WK
Gerv», OPWEHTMPOBAHHOIO HA AEWCTBME, KOTOPbIA Npo-
Wwen nNo cocygucTon cuctema. Takoil cnocod sosbyxae-
HUA ABNASTCA GONee megnedHHLIM W Bonee OpeBHUM, Yem
METOA HEPBHOW CUCTEMBI, HO OH NOMOraeT NoaaepXnBaTe
peakuul, &cin 3T0 Heobxopumo, B TedeHwe Honee anu-
TENBHOMO BPEMEHW, KaK B CMIOPTHUBHLIX COPEBHOBAHWAX.

Cpeowv MHOXeCTBa cO0BIWEeHWA, KOTOPLIE 3a Nepeoe
MrHCBEHHE TPeBOrM pacceinast CMMNaTU4eCcKaa HepB-

HaaA cucTema, Obin curHan agpeHanuHoOBOR xenease,
KOTOpbIA 6biN pacwwdpoBaH, M BeCb COOEPXKABWWHCA
B Xenese agpeHanvH Obin BEIBPOLWEH B KPOBOTOK. He-
CKONBKO MUHYT 3TOT FOPMOH NYTEWeCTBOBAN NO MOe-
My Teny. K 3TOMY MOMEHTY Ype3BbiMadHan cUTyauus
OKOHYKNACh, U A yXe cOGUPAaNncA CHOBA CeCThb 3a Pynb,
a agpeHanvH Kak pas npucTynrn K geny. Cnycts He-
CKOMBbKO MUHYT, B OTCYTCTBWE HOBOW TPEBOTH, MOS CH-
CTeMa YyCNoKOMNAach, M A Noexan fanbwe, yXe NoAHoC-
TbH COCPEAOTOYSHHBIA, XMMWYECKW U CO3HATENLHO, HA
3TOW HOBOW 3apaqe.

BpemeHHbIe XapakTepUcTUKY patoTel (hacuManbHoR
CUCTEMBI MHTERECHB) TEM, YTO ¥ HEe eCTb ABa pUTMa; Mo
KpaiHen mepe, 3TW ABA MOTYT HAC 3avHTepecoBate. C
OOHOH CTOPOHEI, Urpa PACTAXEHUA W CXKATHA B HaLUEM
Tene, NogobHO MexaHWYeckod «BuSpauvKn», passopa-
4YMBAETCH CO CKOPOCTLIY CBETA. 3TO MOXHO NOYYBCTBO-
BaTh, NEPEXOAA W3 OHOW KOMHATLI B APYIYIO, Mexay
KOTOpbIMW €CTb Nepenaj ypoBHS AONa B Napy-TPOWKy
CaHTUMeTpOoB, a Te W 6onble. Heperana cugTema, ynpae-
AALWIAN PearnpyiowMMn MeILUEMA B PACHETE HA Npex-
HWA YPOBEHL MON&, He roTOBa K WOKY, KOTOPLIA new-
CTBUTENEHO UMEET MECTO, HO NPaKTUYECKKU NOMHOCTEIO
nornowaeTcA gracuMansHeil cuctemoit. Met o6paTumcsa
K 3TOMY MEXAHW3MY MOMEHTaNbHOW KOMMYHUKauWwW B
cnegylowem pasnene, MNOCBALUEHHOM «TEeHCEerpuTH»;
CeMMAac X6 NULb CKaXeM, 4TO KaXAas Kpowe4Hana ge-
Tans U3AMEHAWMXCA MEXaHWYECKMX CUI1 «3amMedaeTca»
1 NepeaeTcA NO NONOTHY BONOKOHHOW CeTU.

C ppyroit CTOpPOHLI, CKOPOCTh, ¢ KOTOPOA BOMOKHA
nepepawT KOMNEHCAUMID No CTPYKTYpe Tena, ropas-
Ao Hke. CTpYyKTypHbIE TepaneBThl, KaK Npaevno, of-
MeYvaKT, 9TO 60MNb B wee, NOABMELUAACH B ATOM rogy,
BbIPOCNA HA OCHOBE NpownorogHer 6onv B cpeaHen
YacTH CMYHBI, KOTOPAaA BO3HWKNa M3-3a npOﬁnQMbl c
NOAB3AOWHOW MBILLLEA W KpecTUuoM 3a TpW ropa Ao
ATOrMO, BbLIZBAHHOA 4AaCTLEIM NMOABLIBUXOM NEBOW NO-
AbKKW.. [py paGoTe ¢ BONOKOHHOW CUCTEMOW Bceraa
HeO8X0ANMMO TILATEeMBHO BECTH MCTOPUID GONEe3HKW, No-
CKONBKY AAXEe HE3HAYUTENbHbLIE NOBPEXAEHWA MOryT
Yyepes3 HEKOTOPOR BPeMA BbLI3BATE OTPULATENbHbIE NO-
cnepcTeva B oBNACTH, OTAANEHHOW OT MecTa Nepeoro
nopaxeHuA,

Takaa Mofens KOMNeHcauuu, 3a4acTyr KakK 4acTe
MOAEenn thukcauum muodacyvm AOBONMLHO AANEKO OT
BONEBON 30HLI, ABNAETCA OENOM XU3HK ANA Bpaqen,
paboTawWnx No METOANKE CTPYKTYPHOW WHTErpalmnu.
«EcAu cUMNTOMLI yny4ywatwTes, — roeopuna O-p WUpa
Ponkdp, — TO BaM KpynHo nose3no». OHa MHTepecoBa-
Nace peweHWem Moaeneil KoMNeHcauu B Lenom, a He
TONbKO YCTPAHEHWeEM CUMNTOMOB, KOTOpLIS 6bl BHOBb
NOABUTACL Yepe3 HECKONLKO MeCALeB MDY OaxXe NeT .
BUAOU3IMEHEHHOK (hOPME.

Hanpumep, HECKONLKO NEeT Hasag B MOR KabuHeTr
NPULLNIA XeHLWMHE CpedHUX neT ¢ xanobaMun Ha 6onu ¢



npaeci cTopoHbl Wew. Byayun opucHEIM padoTHUKOM,
oHa Obina ysepeHa, 4o 60fb 6rIna cNeagcTeMeM ee No-
CTOAHHOW PABOThl HA KOMMNbIOTEPE W «NOBTOPAICWKHXCA
HAFPYy30X», CBA3AHHLIX C HAGDPOM TEKCTOB HA KNaBKa-
Type n ¢ padoTol Mbiwbl., OHa yXe ucnpobosana Bee
BaApMaHTH Ne4eHuA, nobelBae y xuponpakrta, yvano-
TepanesTa W Maccaxucra. Beca aTu meToguku paeanu
BPEMEHHOE OGNErvYeHWe, HO «KakK TONBKO A HAYUHAID
cHoBa padoTaTe, 6ONL BOIBPAWASTCA»,

Korga nepen BaMWu TakoW cAy4ai, TO «MPUYUH»
MOXET 6bITb ABE: OAHA YXE€ ONWCaHHAA, N0 Hell pato-
T4 BhLIZbIBAST Npobaemy; U Opyras — NPOTUBONONOX-
HasA Nepegi, B COOTBETCTBUM C HEA OAHA W3 MOOENEN
CTPYKTYPhLI NAaUMeHTa He NofaepXweaeT HOBOE Nono-
XKeHWe Tena, Heobxogumoe ANA Takoil paGoTul. OcMo-
TPeB 3TY XEHIUMHY (No MeTOoaMKE 0CMOTPA, ONUCAHHOW
B Mnase 11), Mbl 06HAPYXUNU, YTO €8 FPYAHAN KNeTKa
CABMHYNAack BNEBO, CHWM3aWB NOAASPXKY NOA NPaBbiM
nnedyom. MpyaHas Knetka cMecTUnacke BNeeo, 4Tobbl
CHATE BEC ¢ NpaBol Horu. MNpaeaa Hora 6eiMa Hecno-
cobHa HECTHM CBOK YacTb BECA NOGNE HE3HAYUTEALHOW
NbKHOW TPABMBI C MEOWANBHON CTOPOHBL! KONEHA TPeX-
paTHed DABHOCTH. M Tenepe Becb 3TOT PUCYHOK 6bin
sathKCHpuBaH Helpo-acunansHGA NayTUHOA.

MocpencTeoM pyd4Hor 06paboTKM TKaHEeH KoneHa n
HOMA {AABHO BBIIBYEHHLIS, OHWM OCTANWCE HeWenpae-
NBHHbIMH), 3aTéM KBAAPAaTHOW MbIWLUbLI ANOACHUUGI W
APYruX MBILL, ONpenenfailnx MonoXeHue rpyaHOR
KNeTKW, HAM YOAanochk cO3AaTe NOAAEPKKY NPaBoro
nned4a CHU3Y, TAK 4TO OHO Bonblue He «BUCENO» HA
wee. NayneHTa cmorna ¢ yaoBoNsCTBMEM BLIGENATL Y
KMWKATb MBILWKOW, a «CBA3AaHHan ¢ paboToi» nNpobne-
Ma 6onelue He BO3Bpawanacs.

NoObITOXWBAS BLILWECKA3AHHOE, OTMETUM, YTO Mbl
paccMaTpUBaemM COSANHUTENbHYIO TKAHb KAK XUBYIO, pe-
AKTWBHYIO MATPUUY U KaK, AEMCTBUTENEHO, OOHY W3 Tpex
aHaATOMMYECKUX CUCTeM, KoTOpas ynpaBAseT W Koopau-
HYpyeT paboTy BCErc HaWero OpraHuama — Kak CBoero

HeitpokHan ceTb

CxeMB| KPORATOKA
B

e —

CocyaucTas cerb Poctaexa Genxa
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poga MmeTamemBpaHy, no BulpaxeHuo OuaH KOxaH.¥ Ko-
HEYHO, eTanbHoe niy4eHue K&)K}J,OI:I CMCTEeMbl B OTpLIBE
OT Qpyrvx scerga 6u110 NVWE YNOBKOW AHANWTUHECKOrD
pegyKuMoHN3Ma, Beb 3TH CHCTeMb! NOCTOAHHO B3anmMmo-
JeACTBYIOT BHYTPHU OTOENLHOIMO OPraHWaMa W BCero snaa
W HUKOrga He oymarT 0 BpeMEeHHU.

MTak, 4YenoBeka, nNo KaxoW-nuGo NpuUYMHE Nonae-
weroc B OenNpeccUBHOE COCTOAHWE, NErke y3HaTb, Tak
KaK ¥y Hero, Kak NpaeBuWng, HA COMATHHECKOM YPOBHEe
3TO COCTOAHWE PA3BUBAETCA B OCAHKE — KaK 6yaATO OH
«3aCTPAM> HA BLIAOXE, TPpyAb BNANd, HUKOrOA He Bbl-
NpAMNABTCA B NONHEIA POCT. JTO Xe MOXHO CKa3aTh
M HaoBopoT: MHOMD MM Bbl BUAENW BLINPAMNEHHLIX B
AOMHBIA POCT NAeR, AbiWAaLUMX NORHOR MPYALIO0, KGTO-
peie 66l XoAUMNW W roeopunK Beem: «Ox, y MEHA Taxkas
nenpeccun». JenpeccMBHan OcaHKa pasBuBaeTCs Kak
MbILeYHAA Mofdelb, yNpaBnNaeMan HePBHOW CUCTEMONA.
(MyckynaTypa ABNSETCA «NOCAAHHWKOM>» HEPBHOW CH-
CTEMbI B BOMIOKOHHOW CETH, Takxe KaxK peLenTopkl pac-
TAMXEHWUA ABNATCA «NOCNAHHUKAMU» BONOKOHHOH CeTH
B HEWpoHHOR ceTn (Pue. 1.21).) Ocnatnenne gbixanun
€03086eT APYroe XUMW4HECKOEe PABHOBECUE B KPOBM W
XKMOKOCTAX Tena, CHWXasa YpoBeHb KMCNopopa W mno-
BbILIAA YPOBEHb KOpPTH30Nna. Hepes HeKoTOROE BpemA
dracuymancHan CTRYKTYpa NpricnocabnueaeTca K HOBOR
acaHke U dukcupyeTt ee. Ma3MennTb 3Ty Mogens nNpo-
CTbiM NOBEILLEHWEM NOTPEOBNEHNA CepPOTOHNHA HENBL3S,
NOCKONBKY OHA YX& BOWNAa B NPUBLIYKY OBUXEHWA, B
CTPYKTYPY hacunanbHelx BONOKOH W HANPaBAEHWA Xu-
MUYECKOro 0BMeHa B XURKOCTAX Tena. JddekTHBHOR
NeYeHUe KacaeTcs BCeX 3THUX TPeX acnekTOB, HO WH-
BUBUAYANBHEIR METOAUKWM YASNAIRT GONblIe BHUMAHWA
Wb 6gHOMY M3 HUX. CTapyvHHOEe U3peYeHue rNacwT;
«Eenun y Te6a BMBCTO pYKW MONOTOK, TO BCE BOKPYT NO-
XOXe Ha reozfb». Kakylo 66l METOOWKY Mbl HE BbIGpa-
N, Mbl QOMXHEI NOMHWUTE O TOM, 4YTO BCE TPU CUCTEMbI
KOMMYHUKALWW ABNAKTCA LENOCTHbIMMK.

Puc. 1.21 — B3auMOOTHOLLEHHS MEXAY LUBSOCTHEIMA
CHCTEMAMK, ¥ KDKAOH U3 CUCTEM BCTh «NOCAAHHUKY»
K fpYrUM CETAM, KOTOPLIE M3MEHAKT X COCTORHWE, A
TaIoKe NEPEJAT MHPOPMALMIC.

BonoxoHHasn ceTb
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CoenuHeHue Mexay
Benkamm

Mukponnerenue

BHYTPEHHASA

benok, BeIXOAALLMIA
Ha NOBEPXHOCTH

PeuentopHeli Genox

benok, -
NEepeceKalnWLMiA memopany

onApHLIR KOHEL -
ronexynsl hoconnnuaa

HenonapHslit KoHeL,
MOneKynel dhocchonnnngpa

TpaH CNopTH bR WK
INDYINOHHBIR
KaHan

BEIMOK, BbIXOAALLMIA HA BHYTPEHHIOKW
MOBEPXHOCTh

Puc. 1.22 — [lsyxcnoiiHaa MembpaHa KNeTku CO3JaeT 3HaKoMylo MOfeNk ABOIRHOrD MELLKA, KOTOpas BHOBL W BHOBbL NOBTOPSAETCS Ha
MaKpo-aHaToMU4ecKoM YpoBHe, (BocnpouasefeHo ¢ niobesHoro paspeluennd ua Gray 1995.)

Teopua ABOHHOrO MEWKa

Korpa »xypHanucTsl komnaduu BubuCu cnpocunu Benu-
Koro 6putaHckoro Hatypanueta k. B. C. XonpewHa, no-
MO NI eMy ero uccrnefosaHvs, NPOoAoKaBLUMECH BCHO
KWM3HB, MOHATL XOTh YTO-HWMBYOE O MbICNAx TBOpUA, OH OT-
setun: «loxanyin, na. OH nNUTaeT youBUTENbHYIO N0GOBL
K JKyKam». (XongeiHy Tak NoHpasusics CBOR COBCTBEHHbIN
OTBET, 4TO OH fJaxe NOACTPOUS Tak HECKOMbKO pas, 4To Mno-
BTOPHO 3afaeanu atoT Bonpoc. OH cam nonyyan yaoBosns-
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CTBME 1 pafoBan CryLLaBLUMX HEGONMbLUMMK M3MEHEHWUAMM,
KOTOpbIe BHOCWI B NMEPBYI0 BEPCUID. )

Ecnu 6bl COBpeMEHHOMY aHaToMy 3afanu TOT Xe BO-
Mpoc, eQVHCTBEHHLIM OTBETOM Bbina 6bl «yOWBUTENLHAR H0-
60Bb K ABOWHLIM MeLUKaM». [JByXCNoWHbIe CyMKW TaK 4acTo
BCTPE4alOTCA B aHATOMWHYECKOM CTPOEHWMW COBAUHUTENLHOM
TKaHW, 0OCOB6EeHHO B 3MBPMONOruM, YTO CTOMT BKPATLE Noro-
BOPWUTb O HUX OTAENLHO, NPEXAEe Hem BepHYTLCA K BOMpocy
WX B&XXHOCTW [NA TEOpWMM aHATOMWYEeCKWX NOe3[oB camoii
no cebe. Mbl Takke BOCNONbL3YeMCA BO3MOXHOCTbIO, NPO-
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Bnactoumncta

Deyknetou-
HaA cTagua

Zona

; 3urora
pellucida

{oaHa KneTka)

A

‘*‘,\ OnnopoTeopel
\ = ""_ )

BHELUHAA U BHY-
TPEHHRAA CTEHKKW

Osynsuua Anleknetka

L Zona pellucida

=+— Knetin honnukynos

AiuexneTra

Puc. 1.23 — Cnuanctan zona pellucida okpyxaet AlLEKNeTKY W 0CTAeTCA MeMOpaHOi OpraHKamMa BOKpYr MOpYNbl U GNacToLNCTbI, a 3aTem uc-
TOHYAETCA W PacLLennAeTcs B KOHUE Nepeoi Hefenu 3apo/bILUesoro passuTa BMECTE ¢ paspactaHuem, AuddepeHunaumei  NoaroToBKoMN

BnacTouncTbl K MMNAaHTaunm.

Beran no ambpuUonorvK, yKkasate Ha HeKoTopble Hawbonee
KpynHble aTankl pasBuTUA thacumankHoW CeTU B LIENoMm,

Kaxpas Knetka saknio4yeHa B [JBOVHOW MELLOK, Takxe
Kak v cepgue, v nerkue, 1 6ploLLMHa 3aKnoYeHa B ABOWHOM
MELLIOK, a rofoBHOW MO3r OKYTaH, Mo MeHbLUen Mepe, OBY-
MA MeLLKamu, ecnn He Tpema (Puc. 1.22). B atom pasgene
Mbl YTBEPXKOAEM, HYTO CKENEeTHO-MbILLEYHYHD CUCTEMY Takxe
CTOWT paccMaTpuBaTh Kak CUCTEMY, 3aKMIOHeHHYO B ABOM-
HOWM MEeLLIOK.

Ecnu Mbl BEpHEMCA Ha3af, K camomy Hadany, TO BCrom-
HAM, 4TO AWLEKNeTKa eLle 00 Bbixofda u3 honnukyna auy-
Huka (Puc. 1.23) okpyxeHa OBOWHbIM MELUKOM BHYTPEH-
HEll N BHELUHeW CTeHOK. Beiiasa u3 dponnukyna, oHa, Kak
¥ GONbLUMHCTBO KNETOK, OrpaHu4MBaeTca [OBYXCNOWHON
membpaHoi, KoTopas MrpaeT ponb ABOWHOro Mellka Bo-
KPYr COOEPXUMOro KNeTku.

3arem AlLEKNeTKy OKpyXaeT elle ofgHa mMembpaHa,
npo3pa4Hbll NOKPOB W3 MONvcaxapuaHoro rens, Kotopas
HaseieaeTca zona pellucida, Yepes KOTOpyH OOMKeH MPOATH
YAa4NMBbLIA cCriepmMaTtosoni nepeq Tem, Kak JoCTUrHeT cob-
CTBEHHbIX MemBpaH sluekneTkn. Korpa onnogoTeopeHHas

4% Zax 5290

KNeTka genurtcs, MMeHHo B zona pellucida w cogepxuTca
aurota. MsHavansHo OrpoMHble pasmepbl SALEKNeTKW no-
3BOMAOT eLLle OAHO 1 eLle OOHO feneHre BHyTpy zona pell-
ucida, a Kaxapiv HOBbI HABOP KNETOK 3aHKMAaeT To Xe Npo-
CTPaHCTEO, 4TO W Gonbluas NepeuyHas Knetka. Tak BOKpyr
3UroThl U3 PakoBUHLI «DA30BOro BellecTBa» pa3BUBaeTCH
nepeas metamemGpaHa opraHuama. 310 nepeoe hopMupo-
BAHWE COEQUHUTENBHON TKaHW, BLICTYNAaKoLEee B 3TOW ponu,
K KOTOPOMY 3aTem NPWCOedMHAIOTCA BOMOKHA KomnnareHa u
peTvkynvHa. Ho umeHHo sta obono4vka ABNAeTCs MepBbIM
OKPY>XEHMEM Hallero opraHvMama, a TakXe W MepBUYHON
MemBpaHoi opraHuama.

Mpu NnepBomM geneHuy U3 OBYX OOYEPHUX KNEeTOK Bbiae-
naeTcA HeGONbLUOE KONMWMYEeCcTBO LMTOMMa3smMbl, co3fakllee
TOHKYIO NMNEHKY BOKPYr ABYX KIETOK, a TakXe MeXx[y Knet-
kamu 1 zona pellucida. 3To nepebIA Hamek Ha XUOKY Ma-
TpUUy, HAa NUMQATUHECKYH MU MESKKNETOYHYD XMOKOCTb,
KOTOpas CTaHeT rnaeHbIM CPeAcTBOM ob6mMeHa Mexay Cco-
06LLECTBOM KNETOK BHYTPW OpraHnamMa.

Knetku npogonxarwT genutbea, obpasys 50-mm — 60-Tm
KNeTo4Hylo Mopyny (arogy) B npepenax zona pellucida.
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Puc. 1.24 — [epBbiM ONPEAENEHHO CAMOCTOATENLHbLIM JBUXKEHWUEM
3apojibilla ABNAETCA CBOpa4ynBaHue Gnactocepsl BHYTPL cebd ¢
00pa3oBaHEM ABOMHOTO MELKa, KOTOPbIA COBAMHABT 3NMBNACT 1
rUNoBNAcT B ABYXCNOIMHYIO 000M04KY.

Cnycta naTe gHel zona pellucida uctoH4aeTcs U ucyesaer,
a Mopyna pacnpocTpaHsieTcs B 6nactocdepy, OTKpbITYO
cthepy KneTok (kotopas, cnefjosarensHo, no gopme Hano-
MMHAET rnepBoHadanbHyo hopmy AALEKNeTK).

Ha BTopoit Hegene pasBuTua 3Ta 6nactocdepa BrA4M-
BaeTcA BO Bpems racTpynsauun. Factpynaums npeacrasnset
co60lii 3axeaTbiBaOLUWIA NpoLece, B X0ie KOToporo onpepe-
NEHHbIE KNETKW C 0OHOro «yrna» ccheppl BbITArMBAKOT NOX-
HOHOXKW, 3auennalolimMeca 3a Apyrve KneTkuw, a s3artem,
BTArMBas 3TN OTDOCTKM 06paTHO, BHa4Yane cosganT AMKY,
paspacTaroLLylocs B Kparep, a 3areM — BO BHYTPEHHWIA W

AMHUOTHYECKAA KUAKOCT
AMHUOTHYECKMIE MELLIOK

BHeliHesa-
poablwesan
Me3ofepma

JKTogepma

Buytpuaa-
pOAblWEBas
Mesonepma

JHpopepma

HoToxopaa 1 HepaHas PKENTOYHBIA MeLOoK

TpyGKa (MecTo pacnono-
KEHWs ByaYLIMX NO3B0-
HOYHBIX JUCKOB W TEN)

Puc. 1.25 — lacTpynauma, AanbHenlwes BbIBOPAYMBAHIE 3apObILLE-
BOr0 «HOCKa», NPUBOANT K (DOPMUPOBAHWID TPEXCNOWHOTO AUCKA
(3KTO-, ME30- M 3HOOAEPMbI) MEXAY ABYMA 6ONMbLUMMMI CYMKAMU
aMHUOHA W CYMKOI XKEeITKa.

BHeLUHW cnow knetok (Puc. 1.24). lNepen Hamn rnasHas
chopma OBOMHOrO MELLKA — HaMoNoBWUHY BbIBEPHYTLIA HO-
cok. O6paTnTe BHMMaHWE Ha TO, YTO OHAa CO3[aeT TPW BO3-
MOXHbIX MPOCTpaHCTBa:

1. NpocTpaHcTBO B Npefenax BHYTPEHHero Meluka

2. NPOCTPaHCTBO MEXAY BHYTPEHHUM U BHELUHUM
MeLuKamm

3. cpepa 3a nNpefenamu BHELWHEro MeLUKa.

Ecnun «poT» 3TON CTPYKTYPb! OTKPLIT, TO TOrAa pasHuLbl
MeXy NpocTpaHcTBOM 1 1 3 HET, HO eCNK pPOT 3aKpbIT, TO
ABa MeLUKa pa3genstoT X Ha TPW pa3nu4HbIX NpocTpaHcTBa.
B npouecce ractpynauun co3farnTcs ABOWMHbIE MELUKWU Cy-
MOK aMHWMOHA 1 XKeNTKa, a Mexay HUMKW 0bpasyeTcsa 3HaKo-
MBI TPEXCNOMHBIA «COHABUY» U3 SKTONEPMbI, ME30LEPMbI
v aHpgoaepmel (Puc. 1.25). VI3 akTogepmbl COBMECTHO € aMm-
HUOTUYECKUM MELLKOM M aMHUOTWUYECKOW XNAKOCTLIO dhop-
MUpYETCA HEepBHasa cucTemMa W Koxa (Takum o6pa3om, OHa
accounMpyeTcs € «HEWpOHHOW CEeTbIO», Kak 6biNo cKkasaHo
BbilLie). SHAOAEepMa COBMECTHO C XKENTO4HLIM MELLKOM y4a-
CTBYeT B 06pa30BaHUK BbICTUNAIOLLIMX TKaHeh BCex cocyau-
CThIX TPY6OK, & TaKKe OpraHoB NMULLIEBAPUTENLHON CUCTEMBI
1 xenes (1 ABNSeTCA NepBoHa4arnbHbIM MCTOYHUKOM COCY-
aucTon cetu). Haxopawanca mexay HUMW Me3odepma npe-
obpaszyeTtca U QOpMUPYET BCE MbILLLBI U COEOUHUTEbHLIE




TKaHW (SBNAACL, Takum obpasoM, NpealecTBeHHULENR BO-
NOKOHHOW CeTH), a TaKxKe KPOoBb, NUMMY, NOYKK, BOMbLLLYIO
4acTb NOOBbIX OPraHoB W Xeneabl Kopbl HaAno4Ye4HNKoB.

30ecb Mbl HA HEKOTOpOE Bpemsa ocTaBum obcyxxaeHune
[BOMHOrC MeLlKa W NPoAOMKUM PacCMaTpuBaThL paseutne
BOSIOKOHHOI CETW Y 3apofbllia, Eeflb NepBUHHANA Cneuuanu-
3aUMA KINETOK 3apofibilla, KOTopasi MPOMCXOAUT NPUMEPHO
Ha TpeTbel Hedene pasBuUTUA, NpeacTaenaeT cobol o4eHb
BaXXHbIM aTan. [Jo aToro MmomeHTa B0NLLUMHCTBO KNETOK ab-
CONKTHO MOEHTUHHbLI, U1 UMENAa MECTO NULLL HE3HAYUTEnNb-
Haa pudbchepeHumaums. A 3Ha4WT, W NPOCTPaHCTBEHHasA
opraHvsauusa He Mmena ocoboro 3HaqeHus. Ha atom atane
CNUSUCTOrO «Krned» MexXxay Knetkamu 6biNno [OCTaTo4vHo,
yT06bl 06€30NacuTh KPOXOTHLIN 3apogeiw. OgHako, ¢ aTo-
ro MOMEHTa Creuuanuaaunsa HaqMHaeT yCeunuBaTees, U co-
BEPLUEHHO HEeoBX0OMMbIM CTAHOBWTCA MOALEPXKUBaTE Mpo-
CTPAHCTBEHHYIO CTPYKTYPY, NOCKONbLKY pasMeps! 3apoAbia
M CNOXHOCTb €ro CTPOEHUA Ha4yMHaoT yBenunBaTbcﬁ Bre-
OMETPUHECKOMW Nporpececum.

MNpu Gonee npucTankHOM B3rNAA4E Ha 3TOT CpPenHWiA
CNoi, MesofepMy, Mkl 0OHAPYXXUM B €€ LIeHTpe HeKoTopoe
YTOMLEHWE MO NMEPBUYHOI (HEPBHOR) TPYOKOW, Ha3biBae-
MOE HOTOXOPAOW, U3 KOTOpPOW B uTore cdopMupyertcs no-
3BOHOYHbIN CTONG — MO3BOHKW W MO3BOHO4YHbIE AUCKU. [Mpa-
MO natepasnsHo OT Hee, B LieHTpankHo-0CeBoil Mesogepme,
pacnonaraetca ocofas 4acTb Me30fepMbl — Me3eHxuma
(4To GykBanbHO 3Ha4UT «Becnopafok nocepegunHe»). Me-
36HXMMHbIE KNeTKW, ABNAILUMEcH 3apOoAbllLeBkIMU CTBO-
NoBeIMKM KneTkamu ansa ¢ubpobnacTtoB 1 APYIrUX KNeTok
COBAMHUTENEHOW TKaHW, MUrPUPYIOT MeXay Knetkamu no
BCEMY OpPraHWamy, U pacnpocTpaHalTCa BO BCEX TPeX cro-
ax (Puc. 1.26). OHW BbipabaTbIBAIOT B MEXK/IETO4HOe npo-

MeaeHXUMHBIe
CTBONOBbLIG

Mesogepma KNETKK

JkTogepma

SHponepma PeTukynapHbIe

BONOKHA

Piic. 1.26 — Me3eHXuMHbIE KNETKU LiEHTPanbHO-0CEBON Me30epmbl
PAcnpoCTPAHAOTCA N0 BCEM TPEM CNOAM 3apofbilia U hopmupytot
PETUKYNAPHYIO CETb, KOTOPaA ABAAETCA NPEALIECTBEHHULEN W OCHO-
BOA (hacumankHoi CeTH, C Lenbio NoAAepxaHna NpocTpaHCTBEHHOI
OpraHn3aLmuy GLICTPO CNELMANM3UPYIOLLMXCS KNETOK.

Mup coraacto cpacumn @

CTPaHCTBO peTUKYnuH (Hepospenyio cdopmy KonnareHa ¢
0YEeHb TOHKMMW BONIOKHaMMK). 3TU PETUKYNWHOBLIE BONOKHA
CBA3bLIBAIOTCA OPYr C OPYroM Kak XMMWYeckum obpazom,
Tak 1 Hanogobue nunyyku, n 06pasyioT ceTb Mo BCemy op-
raHu3My — XOTH OH Ha 3TOM 3Tane U UMeeT NULUL OJMH M-
NUMETP B ONUHY.

[MocTeneHHo KonnareH BCTaHeT Ha MecTO 3TUX PeTuKy-
NWHOBLIX BOMOKOH, HO (hakT ocTaeTcs (PakToOM: MMEHHO OHW
SBNATCA MCTOHHUKOM HalUE BONOKOHHOW cetu. W xoTts
LN Uenein Hawero aHanusa mMbl M MOXeM roBopvTb O MofJo-
LWUBEHHOW hacuuW, LEHTPasbHOM CyXOXUNUKM guadparmel,
NOACHWYHO-KPECTLOBOM thacumm unmn Teepaoi obonoyke ro-
NOBHOroO MO3ra — BCe 370 N1LUL CAenaHHoe YenoBekomM pas-
[efneHve ceTu, KOTopasi, Ha camom fere, AaBnaeTcs equHoin
OT MakyLUKWM [0 Mnansuee Hor, OT poxfeHus go cmeptu. U
pasgenuTb ee Ha 4acTK, TaK Xe Kak U OTAeNUTL opraHbl OT
LIerIoro, MOXHO TOMLKO HOXOM. 3Ta BONOKOHHAA CETb MOXET
cnabeTb C BO3pAcTOM, NOABEPraThCs CUNbHOMY TpaBMaTK-
4ecKoMy BO3LEWCTBUIO UMW pasfensaTbCs CKanbnenem, Ho
B OCHOBE €€ NEXWUT eUHCTBO KonnareHoeoi cetu. [lasats
Ha3BaHWA 4acTaM Lenoro Bcerna 6bino OaHUM M3 MOBUMbIX
3aHATUI YenoBeka co BpEMEH TBOPEHUS — U 3TO NoJe3Hoe
3aHAThe, NPU YCNOBWK, YTO Mbl He 3abblBaem 06 OCHOBOMO-
nararoLiem eguHCTBe 3TUX YacTel.

Kak Tonbko cchopmupoBaHsl TpW 3apofbilLeBbiX NUMCTKa
M cesAsylowas ux cete thacuum, amOpUoH Ha4ymMHaeT yau-
BUTENbLHBEIM 06pa30M, CMOBHO B TEXHUKE Oopuramw, ckna-
OblBaTbCA BHOBb W BHOBb, MOCTENEHHO NpeBpawancs w3
Tpex Cnoes KNeTok B Yenoeeka (Puc. 1.27). Mesogepma u3
CPEAMHHOTO MOMOXEHWUA BLIXOAWUT Haeepx, chopMmupys pe-
6pa, GpiowWHble MbIWLULl KU Tas, cosgasas U Nogaepxueas
BHYTPEHHWIA aHpodepManbHbl nuilesol kaHan. OHa Tak-
Xe npogevraeTca U Hasag, obpasysa HelMpoHHyt ayry no-
3BOHO4YHOro cTonba W ceBOL Hepena, KOTOPbIA OKpyXaeT u
3alUMUEeT UEeHTParnbHY0 HEepPBHY cucTembl (thacumm aTux
nonocTert Mbl KPaTko ONUCLIBANK B KOHLIE pasgena, noces-
LLIeHHOrO BOMOKOHHOW ceTu, B Ha4Yane 3Toi rnassl). lpak-
TUHECKW MOCTNeHUM LUTPUXOM 3TOI PUrypKku opuramu cra-
HOBUTCH CKNagka, coeguHaLLan aee 4acTn Heba, — 3TUM W
0ObACHASTCA YACTOTHOCTh BPOXAEHHbIX AeeKTOB B 3TOM
ob6nacTu. NockonbKyY 370 0AWH U3 3aBepLUALLIMX KUPMU4K-
KOB B CTEHE 3TanoB passBuTUA, TO BbiNafeHne Kakoro-nubo
KMPMU4MKa HWXKE No cTeHe nodsepraeTca pasnuyHbiM Bnun-
AHWAM, KOTOPbLIE B UTOME MOMYT MPUBECTU K HesapalueHWUo
Heba.

OTBneYemMcs HEMHOrO U 3amMeTUM, YTO HEKOTOpble U3
3TUX BCEMOTYLUMX ME3eHXUMHbIX KIIEeTOK OCTaloTes B TKa-
HAX Tena 1 MOryT npyu HeobXoouMOCTW Ha4aTb BbINONHATHL
TY (OYHKLUMIO KNEeTOK COeqUHWUTENbHOW TKaHWi, B KOTOPOWR
opraHuam 6onee Bcero HyxxgaeTcsa. Ecnn mel cTaHem nepe-
efaTh, OHW MOrYT NPeBpPaTUTLESA B XUPOBbLIE KNETKW, 4TObI
MOrNOTUTL U3MAWLLIKW; CAW Mbl MONYYMM TPasmy, OHWU MOTYT
crate thmbpobnactamMmv M NOMOryT B MnpoLecce 3axXMBne-
HWS; ecny Mbl 3apa3nmca 6akTepuanbHon MHPeKUnenr, oHx
MOryT CTaTb KMeTKaMu KpoBWM W HayaTb 6opoThCs € 3apa-
xeHveMm. OHW ABNSITCA NYHLWWM NPUMEPOM CUTbHEALLER
CNocoBHOCTK K ajantauum U PeakTUBHOCTU K HALLIMM MeH:A-
IOLLMMCA NOTPeGHOCTAM.
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@ Mup coraacto ¢pacumm

Hepexad Tpybka
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gKToaepMa

Supopepma

HepeHeli yaenok

PaspacraiolLancs
Me30fepMa

HopcansHele ME30AEPMANEHbIE CTPYK-
TYpbl (MO3BOHO4HAS AYrd U MbiLLLbI
N03BOHOYHOrO cTonGa)

[opcankHas nonocTs

HepeHas Tpy6ka
(ronoBHOM MO3T |
CMUHHOW MO3T)

BpiotuHas
nonocTh

JHOoaepMansHan
(nuwesas) TpyGKa

PaseueatoLancs
anugepma (koxa)

BpiowHbIe Me304epMankHbie
CTPYKTYDLI (pebpa, OpiowiHeie
MbILULbI, Ta3)

Pue. 1.27 — CpegHuii cnoit TpexcnofHoro Aucka (nokasaH 3fieck B
o6paTHOM ce4eHun) o6X0ANT M OKPYXKAEeT ABa OPYTUX CNos B ABYX
nonocTax — AopcansHoi W 6pIOLHOM.

JlatepanbHo NO OTHOLLEHWID K Me3eHXuMe, Yy Kpasa 3a-
poppllla, pacrnonaratTes Tpybku BHYTPU3aponbILLEBOro
uenoma. 3t1a Tpybka npoxoauT ro obenmM cTopoHam amepu-
OHa ¥ 3aMblKaeTcs nepeg ronoso. 3T TpyBKkK cchopmupy-
0T MELLKW rpyaHOIA nonocti 1 6pioluHoi nonoctu. Camblia
BEPX LIeNOMUYECKo! TPYBKN YIAAET BHU3 Nog NMLOM W OKpY-
KWUT passnBaloLleeca cepaue OBOMHBIM MEeLLIKOM 3HAoKap-

Ha v nepukappa (Puc. 1.28). BepxHas YacTk ¢ 06emx CTOPoH
CNOXUTCA W o6pas3yeT OBOWMHOW MELLOK BUCLEpanbHON W
napueTankHoW nnespsl BOKpyr nerkux (Puc. 1.29). HuxHas
BHELUHAA 4YacTb KaKOoW TpybKW ceepHeTcs u cchopMupyert
OBOWHOW MeLLOK BPIOLWKMHEI U BPBDKENKMA.

CTpoeHre OBONHBLIX W TPOMHBIX MELUKOB BOKPYI rosnos-
HOro Mo3ra 1 cnMHHOro Mo3ra aenaeTcs 6onee CnoXHbLIM B
CUMy CBOEro pasBWTWSA U3 HEPBHOTO y3enka, o6ractu, rge
Me3odepMa «NpuLLMNbIBan» 3KTodepMYy (Ha BHELUHEen no-
BEPXHOCTWU KOTOPOI (POPMUPYETCA KOXKA, a Ha BHYTPEHHeN
— UeHTparnbHas HepeHaa cucTemMa), Tak 4To MO3roBeie 060-
NoYKy 06pasyloTCs M3 COHETaHWA 3TUX ABYX 3ap0abILLIEBbIX
CrioeB.

370, KOHEYHO, pe3kasn OCTaHOBKa, HO 3eCh Mbl NpeKkpa-
Liaem pa3roBop Ha 3Ty CTOMb yBNeKaTenbHy TeMy U BO3-
Bpallaemcs K NpeaMeTy Halleil KHUrM — muodhacumansHbIM
MepuaMaHamM CKeneTHO-MbILLEYHOW CUCTEMbI.

MoMHs 06 «yOUBUTENBHOW MO6BU» K ABOWHBLIM MELLUKaM,
Mbl Begb MOrnun 6kl Nonpo6oBaTk HANTW YTO-HWBYAL MOXO-
Xee B CKeneTHO-MbILLe4YHoW cucteme? M, B nerdcTeUTENBHO-
CTW, HAXOAWMM: BOMOKOHHbLIE MELUKWM BOKPYT KOCTEN U MbILLIL
MOXHO paccmaTtpveaTbh B pamkax Mopenu dacumanbHbix
CYMOK, OKpYXaloLLux BHyTpeHHWe opraHsbl (puc. 1.30). BHy-
TPEeHHWIA MELLIOK OKPYXXaEeT KOCTb, @ BHELUHWIA — MbILLILLY.

YT06bI CXemMaTU3UpoBaTh 3Ty MOOenb, gaBanTe npef-
CTaBWM, 4TO Y HAC Ha CTOMe NeXWT 0ObIYHbIN MoNMaTune-
HOBGII1 MeLLIoK. Ha cepefuHy NnoBepxHOCTU MeLLKa Mbl Mo-
NOXWM pAA OepeBaHHbIX KaTyluek. 3ateMm 3acyHeMm pyku B
MeLLOK Mo o6e CTOPOHbI OT KaTyllek 1 3aBepHeM BepXHWi
crnow MeLLlKa NoBepx KaTyllek. Tenepb y Hac umeeTcs:

1. KaTyLwKM

2. crnoii nonuaTuneHa

3. pyKu

4, ellle 0AWH CNOW NONN3TUNEHA.

3amMeHWTe CMoBO «KaTYLUKW» CIIOBOM «KOCTW», & «pyKi»
CMOBOM «MbILULBI», U BOT Mbl YXE Y LIENN.

OrfopHo-gBUraTensHas cucTema YenoBeka, Kak MoYTw
4yto nbas dacunansHaa CTpyKTypa Halwlero opraHusma,
NocTpoeHa no MOAENW ABOMHOrO MELLKA — XOTS 3TO U WLLb
npegnonoxexune (Puc. 1.31). Copgepxumoe BHYTPEHHED
MeLLIKa BKMIOHaeT B cebs Bce TBepabIe TKaHW — KOCTU U Xps-
LM, — BMECTO KOTOPbIX TaM MOXET HaX04MTLCA MOYTH COBEp-
LUEHHO XWAKas TKaHb CMHOBMANLHOW XUAKOCTU. BHyTpeH-
HWIA BOMOKOHHBIA MELLIOK, OKPYXXaloLLunii 3TO COAepX)nMoe,
Ha3bIBAETCA NEPUOCTOM — ECMU PeYb UAET O NIEHKE BOKPYT
KOCTE, WnK Kancynoin cycrasa, Korga mMbl roBOpUM O Ha-
MOMMHAIOLLLEM CBA3KY MOKPLITUM BOKPYr cycTasa. 3Th KOM-
NOHEHTbI COEAVHUTENEHOW TKaHW NNaBHO NEPexofsT Apyr B
[pyra; oHW Bcerga OCTarTCA eAMHbIMW B paMKax pacumarns-
HOW CeTW, HO KOfb CKOPO WX pasfensioT, 4Tobbl NPOBECTU
aHanua, To U B HAaLWeM MOHUMaHWK OHW, Kak NpaBuo, ocTa-
toTes pasgenenHbiMy. OLyLeHue ux pasgeneHHoCTy ToMk-
KO YyCUNUMBaeTCH HeM3MeHHOW Tpaguumell aHaTOMUYECcKoro
pPUCYHKA, Ha KOTOPOM BCE BOKPYT CBA3KM TLLATENLHO COCKa-
6nueaetcs, 4To6kl NOKasaTe caMy CBA3KY, Kak 6yaTo 6kl oHa
ABMSAETCH CAMOCTORTENBHOWM CTPYKTYPOW, 2 He YTOsNLLeHUeEM



ToNoBHON Mo3r
(akTonEpMa)

Nonepe4Han

neperopofka AMHUOH

Opodpapunrans-
Has membpaxa p

/

Memépara
Knoaku

HenTo4HbIA
MELLIOK

Mesogepma

BHyTpM3apOLLI-

BRI LUENOM Jupomepma Cepaue

Cepaue
OkohevHan
cknagka

[onoeHas
cknajka

CpeaHui
KMLUBHHIK

Nepukapy

NapuetanbHan nnespa Nerkoe

MnespansHoe
NPOCTPAHCTEO

BucuepansHas nneepa

Mup coraacHo cpacumn @

Pue. 1.28 — CaruTranbHeIi paspes
amMBpuoHa B xoe 4-0it Hepenu. Tpybka
BHYTPU3apOALILIEBOrO Lenoma, npoxo-
NALLAas Hepes 3apoAsiLly, pasaenaeTcs Ha
MELLKW, KOTOPbIE, 3arnbanch Ha rpyas,
3aKnioYaloT B cebs cepaLe. AHanorny-
HbIit MPOLECE NPOMCXOANUT C NErKnM 1 B
NoNocTH GPIOLLINHLI W Ta3a.

3ye. 1.29 - [Nyckai u pazHele No opme Bo
33pOCNOM COCTOSHUM, BCE Dpratbl OKpyXe-
1bl 6230BOM CTPYKTYPON [BORHOTO MellKa,
AHANOr KOTOPOW MOXKHD NONy4nTh, BCITH
1a/IaBUTL HA BO3AYLUHBIA LWAPWK.
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Muodacuua

Pue. 1.30 - lMpaBunbHO 310 C TOYKM
3peHMA 3IMOPUONOTN MNN HET, HO Mbl
MOXEM NPeACTaBUTL cebe, 4To KOCTH
1 MblLILbI PA3ABNAIOT AHANOTUYHYIO
CTPYKTYPY ABOHHOIO MeLlka.

MexmblLLeYHas neperopoaka

Koctb

Mepuoct

MoBepXHOCTHBIA (hacuManbHLIN anUMUani

MArkas obonoyka

CnnHHoi
Mo3r
TBEpOAR
0bonoYKa
aHgoKapa
CepAue
nepukapg
BUCLEPankHan
Nerxoe nnespa
napueTansHas
nnespa

KuLLgYHMK

lne4esan
KOCTh

Mano6Gepuo-
B KOCTb

3TOro BHYTPEHHEr o MeLUKa CeTu. CBA3KU K nepuvocT BMecTe
06pasyloT BHYTPEHHWA MELLUOK BOKPYr KOCTHO-CYCTaBHbIX
TKaHeu.

Copaepxumoe BHeLLHero MelLika COCTaBnsaeT aNeKTpuye-
CKWIA NYOQWHI, KOTOPbIA Mbl HA3bIBAEM MbilLLiaMW, CNOCO6-

HblM 3a 04eHb KOpOTKOEe BpeMA M3MEeHWTL CBOe COCTOAHME |

(¥ ANWHY) B OTBET Ha CTUMYIbI, MOCTYNAOLIWME OT HEPBHOWM
cuctembl. CaMm MeLLOK Mbl HasbiBaem rNyOBuHHON MPOHU-
varoLen dacumein, MeXXMeILLEYHOW NeperopoaKkoid U Muo-
thacument. B pamkax Hallein KOHUEeNnuun oOTaeNbHbIe MbiLULbl
paccMaTpyMBalTCA Kak KapmaHbl BO BHELUHEM MELUKe, KO-
TOPbLIA NPUCOEANHEH K BHYTPEHHEMY B MECTaX, KOTOPbIe Mbi
HA30BEM «MbILLEYHbIE MPUKPENNEHWs» WUMN «BKITHYEHWS»
(Puc. 1.32). JTuHuM HaTsHKeHWs, cCo3jaBaembie B pesynsrare
pocTa unu ABWKEHUA 3TUX MELLKOB, CO3[AI0T «CTPYKTYPY>
— MO0 aHoMoruv ¢ nepenneTeHnem BOMOKOH xronyarto-6y-
MaXXHON TKaHW — 1 MbILLLbI, U hacLmn,

Celiqac HaMm HeoBX0QUMMO BHOBb HAMOMHWUTL cebe, H4To
MBILULA HUKOrOA He MpukpennseTcs K KocTu. MeleyHsle
KNETKW BMNLIBAIOT B (PacymansHy ceTb Kak pbibbl B HEBOA,.
Wx geswxeHwne TaHeT hacuymio, a pacums npucoeavHeHa K
NepuocTy — Tak YTO NeprocT TAHET KOCTb.

GptotliuHa

fipbhkeiika

00oN04Ka

ANUMUINIA

MEXMblLLIEYHAs
neperopopka

nepuocT

ANUMUSHIA

6onblebeplyoBas
KoCTs

nepuocT

MEXKOCTHaA MembpaHa

Puc. 1.31 — Paccmarpusas dacuuio neBoit pyku W HIKHER 4acTh HOTYW, MOXKHO YBUAETL NOAO3PUTENBHO NOXOXUIA PUCYHOK PacnonoXeHus

ApYrX (hacLnanbHbix CNOEB, 3aKNI0YEHHbIX B ABOMHLIE MELLIKN.
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«KOCTHBIA MELWOK

CyllecTByeT BCero ofHa Mbillla — MPOCTO OHa pacnpe-
leneHa no 600 (unu Gornee) dacumansHeIM KapMmadam. Ham
J@KHO 3HATL 3TW KapMaHkl, MOHUMAaTL CTPYKTYPY W yTOnwe-
1A (hacLym BOKPYT MbILLLIBL; APYTMMU CAOBaMK, HaM HYXXHO
IHaTh MbILLLBLI U UX NpuKpenneHns. OgHako Kak nerko nog-
laemMcs Mkl MPUBLIYHOMY MEXaHW4ecKOMy NpeacTaBleHuo
) TOM, HTO MbILLLA «HA4YMHAETCA» 30EeCh, a «3akaH4MBaeT-
A» TAM, @ 3HAYUT ee (PYHKUUA — conuxark 3T OBe TOYKM,
OBHO MbilLLA paboTaeT B NyCTOM NPOCTPaHCTBe. 3T0, KO-
1e4HO, nonesHo, Onpegenser nu 310 MbiwUy? Her.

MNMpUMeHas TakoWl B3rNs B KOHLUEnuWM aHaToMUYECKNX
108300B, MOXHO paccmatpusaTth muochacumanbHele me-
MmaMaHbl KaK ONUHHBIE NMUHUA HATSKEHWUSI Yepes3 BHELUHWA
1eLoK 1 MuothacumanbHbIi MELLIOK, KoTopkle BaBoeM thop-
AMPYIOT W AethOpMUPYIOT CYCTaBbl U CKeNeT, U BHYTPEHHWIA
AeLWoK. JIMHUN HenpepbIBHOW MUOMACLMM BHYTPW BHELLHE-
0 MellKka Mbl Gyfem Ha3biBaTb penscamn, a Mecta Npuco-
OMHEHWA BHELLUHErNo MelkKa K BHYTPeHHeMY — CTaHUuWaMMA
He KOHEeYHbIMW OCTAHOBKaMM, a MPOCTO MPOMEXYTOHHLIMW
TaHumaMK). MexXMblIleyHbIe Neperopogku, nayLlme ¢ no-
IEPXHOCTU B NyOb, Kak CTEHKM Mexgy OonbKamu rpeinn-
bpyTa, MpUMCOEOMHRAIOT BHELUHWIA MELIOK K BHYTPEeHHemy
Puc. 1.30, 1.31).

B paHHOW KHUre onpepenseTca cxema pacrnonoXeHus
ITUX NMUHWIA HATAXKEHWA BO BHELLHEM MeLLKe U Ha4YuHaeTcs
6cyKaeHue Toro, Kakum o6pasom HYXKHO € 3TUM BHeLl-

«MuothacynansHbIi MEWOK»

Mup coraacso dacumm @

Pue. 1.32 — PucyHok ckonuposaH ¢ choTorpaciun nnacTmHu-
poBaHHoro Tena na npoekta Korperwelten [1-pa MNoxTepa san
Xarexca. 3nech AcHee, 4em rae Obl TO HU ObINO, NOKA3aHa CBA-
33aHHOCTL MUOACLMK N HENPABOMEPHOCTL BbIY4EHHOIO BCEMU
HamK YTBEPXKAEHWA, 4TO «OTAENbHAA MbllULA COBAUHART [1BE
KocTH», [Ins cozpanus atoro o6pasua [i-p BaH XareHc kpyn-
HbIMK KyCKamu CHAN BECh MuOhacLManbHbIi MoK i CHoBa
cobpan ero B LensHyw chctemy. Ha camom fene, achdhext atoro
3peniiLia 0BONLHO CKOPBHbIN: CKENET TAHET PYKY K niedy
«MBbILIEYHOrO YeNoBeKa», CNOBHO roeopa «He noknaai mMexs, a
He Mory aBurarbcs 6e3 Tefa». (OpuruHan atoro nnacTMHUPO-
BAHHOr0 aHAaTOMWYECKOTO NPEnapupoBaHna ABNAETCA YacTbio
Hay4HO-XYN0XKECTBEHHOW BLICTABKW M KONNEKLWK NOJ Ha3Ba-
tuem Korperwelten («Mup Tena»), koTopas Gbina nokasaHa

B HBCKOMNBKNX BBPONBICKNX ropofax v B TOKKMO, HO ELLE He
sblBoaunack & CLUA. ABTop, 6e3 COMHEHUA, PeKOMEHIYET BCEM
NOCETUTL Ty BLICTABKY NOTOMY, 4TO 3TO HE TONLKO YAUBUTEb-
HOE 3PenuLLe, Ho M NOTeHUWANbHbIA NCTOYHNK MHOXECTBA NAEN.
HekoTopoe npegcTasnedine o HeW MoOXKHO NONYy4uTh, NOCETUE
Be6-cailt (www.plastination.com) n npuo6peTa karanor u/unu
BUJEOKACCETY HA AHTMNIACKOM A3bIKe,

[yTn cnefoBaHna aHaTOMWYECKMX NOE3[0B NPEACTABAAOT CO-
Goil Hanbonee o6LIMe HenpepbiBHbIE NTMHWA HATAKEHNA BHYTPN
3TOr0 «MbILLEYHOr0 MELLKA», a «CTaHLMKM» — 3TO MECTA NpMCO-
8ANHEHNA BHELLHEro MeLUKa K BHYTPEHHEMY MELUKY CyCTaBa Wim
TKaHe# NepuocTa, OKPYKaroLLnX KOCTb.

HUM MelwkKoMm pabotatbk. Pabota ¢ BHYTPEHHUM MELLKOM
— MaHUNyNAUMKA C OKONOCYCTaBHLIMK TKAHAMUW, KOTOPbIMMW
3aHMMaeTca XMpOonpakTuKa, OCTeonaTusa 1 Npo4ne MeTo-
OWKW, TOXE o4YeHb nofesHa, Ho He BxoauT B cepy pac-
CMOTPEHWNA HACTOALLENH KHUMN,

CKeneTHo-MblleYyHas cucTema
KaK CTpyKTypa canaHcupoBaHHOro
CKATUA-HATANEHUA (MU «TEHCErPUTH>»)

[aeaite nogbITOXUM BCE MONOXEHWA, KOTOPbIe Mbl 06-
cygunu Ha HaCTOFlLLl,I#II?'I MOMeEHT. Ml cuuTaem BONOKOHHYH
cucTemy (hu3nMonoruyeckoin peakTUBHOW CeThio, (PyHKLMO-
HUPYIOLLEA BO BCEM OpraHvame, U paBHOW MO 3HAYMMOCTH
COCYAMCTOI W HEPBHOI cucTemam. Mel Takoke yTBepXaaem,
YTO B OMOPHO-ABMraTenbHOM 4acTy 3TOW CUCTEMbl MOXHO
BbIAENUTL MOME3Hble CTPYKTYPbl, KOTOPbIE Mbl Ha3blBaem
MuoghacumanbHeIMM MepuauaHamn. Mbl OTMETUNIM YacToT-
HOE NMPUMeHeHWe ABOMHOI0 MeLLKa Uy MHBarMHUPOBAHHOM
chepol B dhacumm Tena. MuodacumansHbiMi MepuanaHamm
ONWChIBAETCA CTPYKTYpa «NONoTHa» BHELUHero Muodacum-
aneHoOro MeLuka W MexaHW3M ero coeguHeHus (a, cnenoea-
TeNbHO, U CNOCOBHOCTE ABUXEHWA) BO BHYTPEHHEM KOCTHO-
CycTaBHOM MeLlKe.
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[Ons Toro 4To6bl AONONHWTE HAaLy KapTUHY dacuuans-
HOW CeTW B AEUCTBMU U ee OTHOLUEHUS K aHaTOMWYEeCKUM
noesfgam, Ham HyXeH nocnefHwii hparMeHT 3TON ronoBo-
NOMKA — PaccMOTPeHWe CKerleTHO-MUohacumansHon cu-
CTEMbl B CBETE MeoMeTpuW CTPYKTYp cbanaHcuposaHHoro
CXKaTUA-HATKEHWUA, UMK «TEHCerpuTr»,

Mepen TeM KaK NeperTH K «TEHCErpuT», NPoLUTUpyem
cnoea [foHanega WMHrbepa,”® uuTupytollero Bcex ocTanb-
HbIX, O reoMeTpuKM (ero ctartbild Mbl Byfem O4eHb 4acTo
uMTUpOBaTh B 3TOM pasfene): «Kak B Ha4ane gsaguartoro
BEKa NPeanoXxun WoTtnaHackuid 3oonor [ Apcu B. ToMncoH,
npueedwWin cnoea Manunes, UMTUPOBAaBLLEro, B CBOK O4e-
penp, MNnatona, kHUry MNprpoabl MOXHO HAMWCATbL Ha A3blke
reoMeTpumn».

B 1O Bpems Kak Mbl C YCTEXOM NPUMEHAEM reOMeTpUIo
K UCCNEefoBaHWUIo ranakTmk 1 aToMoB, Halle Teno npu no-
MOLLUW FreoMeTPUN Mbl CTANW M3y4aTb YKE napy TbiCA4 neT
Hasafl. B HepaBHeM uccnefloBaHUM, KOTOPOE Mbl KPaTKo M3-
NoXWUM B 3TOM pasfene, Obin NpeanoXxeH HOBbIA NNOJOT-
BOPHBIA NOAXOA K MPUMEHEHWMIO 3TOr0 APEBHEro 3HaHWA Ha
MonkL3y COBPEMEHHOW Tepanun — Mbl FOBOPUM O HOBOW Mpo-
CTPAHCTBEHHOW MefuLUHE.

B aToM pasgene Mbl Kpatko pacCMOTPUM Takylo Tene-
CHYIO0 FreOMEeTPUIO Ha [ABYX YPOBHSAX: H& MaKpOCKOMUYECKOM
YPOBHE B LIENOM CTPYKTYPb! TENa W Ha MUKPOCKOMNHECKOM
YPOBHE CBA3M MeXAY KNeToUHbIMWU CTPYKTYPaMMU U MeXKIe-
To4HOW matpuuen. M Barnsag Ha 06a aTu ypoBHA JacT Ham
BO3MOXHOCTh CAeNaTh BbiBOAbI, BaXKHbIE 417 Nodoro poga
MaHyansHOW 1 ABUraTensHOW Tepanuu.

Takoe Ha3BaHVe 3TUX CTPYKTYP (aHrn. tensegrity) 6b110
npugymaHo gusanHepom Pudapaoom BakmuHcTepom @ynne-
pPOM (Ha OCHOBE OpPUrMHAaNbHBIX CTPYKTYP, pa3paboTaHHbIX
KeHHetoM CHeNnbCOHOM) M COCTOWT M3 ABYX KOpHel: tensi-
on «HaTAXeHue» U integrity «cTOMKOCTb, B3aUMOJenCcTBMe,
NPOYHOCTE»." ITUM TepMMHOM 0603Ha4atoT CTPYKTYpbI,
KOTOpbIE COXPaHAOT CTABUMBHOCTL 3a CYeT nogaepxaHus
paBHOBECUA MeXy cunamm NOCTOAHHOMO HaTAXEeHWus, feu-
CTBYIOLLMMM HA CTPYKTYPY B LIeNoM (B OTNUYME OT CTPYKTYP,
OCHOBAHHbIX Ha CUIax NOCTOAHHOrO cxkartua). M xora nobas
CTPYKTYypa, B UTore, yaepxusaerca 6narogapsa 6anaHcy cun
HaTFXEHWA N CXATUS, «TEHCErpuTU» CTPYKTYPbI, No dynne-
pY, XapakTepu3yloTcs oOLLIMM HATSKEHUEM U MECTHbLIM CXa-
THem (Puc. 1.33).

leomeTpua Takux CTPYKTYpP BOBCE He orpaHu4usaet-
CA HenoBeYeckuM Tenom: «YAMBWUTENbHO LUMPOKO PpasHo-
obpasve NpUMpoaHbIX CUCTEM, BKMOYaa aTtombl yrnepopaa,
MONeKynbl BoAbl, 6enkn, BUMPYChI, KMNETKW, TKaHW W [axe
Yenoseka W OpYrux XWBbiX CYLLECTB, KOTOpPbIe CTPOATCA No
MPpUHLMNEM «TeHCcerpuTtu».5

CTpykTypbi c6anaHcupoBaHHOIO
CXATUA-HATAXKEHNA MAKCUManbHO 3 heKTUBHbI

OG6bINHO CUMbl HATSHXKEHUs MepenarTes No KpaTyHau-
LeMy PacCTOAHUIO MexXAy ABYMsS TOYKamu, NMo3TOMYy CO-
CTaBnAOLINe «TEHCEerpUTU»-CTPYKTYPbl PacronoXeHsbl
Kak pas Takum 06pasom, HTo6bl BelAEPXWUBATE STO HaMNps-

Puc. 1.33 — B knacce cTpYKTYp, U3BECTHbIX NOA HA3BAHWBM «TeHCe-
FPUTH», KOMNOHEHTHI CKaTUA (ManoYkn) «apeiRdyioT», He Kacanch
APYT Apyra, B CNAOLIHOM «MOpPE>» KOMNOHEHTOB HAaTAKEeHNs (pe3nH-
ku). (BocrnipouasefeHo ¢ niobesHoro paspewwenns ua Oschman 2000.)

eHue. MIMeHHO noaToMy B TakuX CTPYKTypax rapaHTu-
pyeTca MakCcUManbHbIi 06beM NPO4YHOCTK Ha 3afaHHbI
obbem mMarepuana.

Kupnu4Hasa cteHa (Mnn npakTu4eckn nioboe ropoackoe
3AaHune) SBNAETCA XOPOLUMM MPUMEPOM OO6LLEN3BECTHON
TPAAUUMOHHOM CTPYKTYPbl, OCHOBAHHOW Ha NMOCTOAHHOM
cxatuu, BepxHuiA KMpnu4 NeXuT Ha BTOPOM KUpnu4e
CBepxy, Nnepeblii U1 BTOPOM — HAa TPETbEM, TPU BEPXHMX
— yXXe Ha 4eTBepToM W T.A. A0 CAMOro HUXHEro Kupnu4a,
KOTOPbLIA [OMKEH BbIOEPXKAaTb BEC BCEX KMPNUYen, nexa-
LWKMX Ha HEM, W MepenaTh ero Harpysky semne. Boicokoe
3[aHue, UK gaxe KUpnuyHaa cTeHa, MOXEeT Takxe nog-
BepraTbecs B03ﬂeﬁCTBIr‘IH) CWUN HaTAXeHWA — Korga CﬁOKy B
Hee oyeTt BeTep — U NoaToMy Haubonee ycTon4mBbIe K CXa-
THUHD «KUPMW4YK» YCUNWBAKTCAH YCTOFHHBbIMH K HATFKEHWHD
MeTannM4eCKMMK NpyTami. Ho 3T cunbl MUHUMANBHBLI MO
CpaBHEHUIO C CUNamMu CXXaTua, BbI3BaHHbIMK I'paBHTaL[MeF‘I,
BO3[EWCTRYIOLLEN HA BbicOKOe cTpoeHue. OgHako pefko B
OTHOLWEeHWK SRElHMIFI paccH1TeIBAKITCA TakWie nokasaTenu
CTPYKTYPHOW 3(PheKTUBHOCTU KaK YCTONYMBOCTb HA KWUNO-
rpamm. ,Ela M KTO M3 HAC 3HAEeT, CKONbKO BECUT ero ,HOM?

Buronoruyeckue xe CTPYKTYpbl, C APYroi CTOPOHLI, Noa-
BEprnucbk pasnu4HbiM CTPYKTYPHBIM UCMBITAHWAM CO CTO-
poHbI ecTecTBeHHoro otbopa. M ero Boicokue TpebosaHua
OTHOCUTENBHO 3(hEKTUBHOCTU KOHCTPYKLUMK MpuBeny K
TOMY, 4TO B NpUpoAe NPUHUMMLI cOanaHCMPOBaHHOIO CxXa-
TUA-HATSHKEHWA NONYHUNM LUMPOKOE pacnpocTpaHeHue:

Jiobaa mMatepus, B HeE3aBUCMMOCTW OT MaclLuTabos Wn
pacronoXxeHus, NoaBepraeTca AEUCTBUIO TEX Xe MpocTpaH-
CTBEHHbIX OrpaHu4eHuii. ... Bo3mMoxHo, B xofe 3BOnouuK
MOMHOCTLIO TPeYrofbHblE «TEHCerpUTU»-CTPYKTYPbl Gbinu



Ty

oTo6paHbl B CUIY CBOUX roKasatenei CTRYKTYPHOR addek-
TUBHOCTU — BbICOKOW MEXaHW4ECKOW NPOYHOCTW NPU MUHK-
MansHoOW Konu4ecTee marepuana.s

Y MHOrMX U3 Hac 4acTo cKnagblBaeTcs BrevaTneHue,
4TO CKeneT npeacTaBnAeT cobol CTPYKTYPY NOCTOSIHHOIO
CKaTUA, Kak KMpnn4Has CTeHa: BEC rofioBbl YAepXuBaeTcs
CefibMbIM LLIEAHLIM MO3BOHKOM, ronoea 1 rpyas onuparoTcs
Ha MATbIA MOACHUYHLIA MO3BOHOK W Tak ganee, Oo Hor, Ko-
TOpbie A0MKHBI HECTU OB6LLKMIA Bec Tena W NepeHocUTb 3Ty
Harpysky Ha aemnio (Puc. 1.34A).

B cooTBETCTBMM C TAKUM NpefcTaBneHueM mbillibl (To
€CTh, MMOGhacLs) BUCAT Ha 9TOM CKeneTe W [BUratoT ero B
pasHble CTOpoHbI, kak Kabenu BpallatoT kpaH (Puc. 1.34B).
3Ta MexaHW4eckan Mofens BO3HWUKAeT 6rarogaps Halle-
My TpaguUMOHHOMY NPEeACTaBNeHuo 0 paboTe oTaenbHbIX
MbILLL W KOCTEN: MbillLa conuxaeT TOYKM Havana v npu-
Kpennenusi 1 BO3[OeWCTBYeT, Takum obpasoMm, Ha ckenet-

Mup coraacho chacumm @

HYIO CTPYKTYPY B COOTBETCTBMM C 3aKkoHaMu puanku. Cunbl
nokanusoeaHsl. Ecnu Ha yron o6bIMHOrO NPSMOYronbHOro
3faHua ynageT [epeBo, 3TOT Yron pyxXHeT, BO3MOXHO, He
NnoBpeawB ocTankHble YacTu CTpykTypbl. 1 60MnblUMHCTEO
COBpPeMeHHOW MaHUNynATUBHOW Tepanuu paboTaeT ucxoas
M3 3TOro: ecnu TpaeMmupoeada KaKaH'-TO 4acTb Tena, TO
3TO NPOKUZ0LLNO NOTOMY, 4TO NOKaNbHBIe CUILI OKa3anuch
CWNbHee TKaHel Ha MecTe MOBPEeXAEeHWs, U HeoGXoauMOo
NOKAaNbHO CHATb CUMIMTOMBI WU MPOBOAWNTL MECTHOE BOCCTA-
HOBINEHWe TKaHeu.

Mogenb Tena no nNpuHUMNAM «TEHCErPUTU» PUCYET
Ham COBEpLUEHHO WHYI0 KapTuHy. Takyl Mopens cba-
NaHCUPOBAHHOIO  CXATWA-HANPSXeHUA  HEenerko  onu-
caTb. 30ecb Mbl MPUBOOUMM HECKOMNBKO PUCYHKOB, HO
caMoCTOATENbHOE MOCTPOEHWe Takol mogenu w pabo-
Ta C HelW MOMEHTanbHO AAKT MOYYBCTBOBATL €€ CROM-
CTBa W OTNM4Me OT TPaoWUMOHHLIX NOAXOOOB K CTPYKType

Puc. 1.34 — Mpu TaKoit 1€rkOCTH CTPOUTENLCTBA U NPOCTOTE CTPYKTYP MOCTOSHHOTO CXATUS, @ TAKXKE NPU TOM, CKOMbKO TaKMX CTPYKTYP Mbi
CO3[AEM NS XU3HN 11 PaBOTLI, HeyAMBUTENLHO, YTO NPUHLMNL] «TEHCETPUTU® CTOMbL JONTOE BPEMSA OCTABANNCH B TeHW. A. 31eck NoKasaHa
3HaKomas Mojienb Tena Kak CTPYKTYpel NOCTOAHHOrO Cxatua. (Mepepucosaqo ¢ Nlo6esxoro paspewienus ua Cailliet 1977.) B. MpubnuantensHbIi
PUCYHOK «TEHCErpuTU»-CTPYKTYPLI KPONUKA. 3TOT PUCYHOK NOMYYUNCA COBAMHEHUEM TOYEK HAa4ana n NPUKPENNEeHNs MbILLL| KUBOTHOTO NPAMbI-
MM NuHUAMY. (Bocnpou3asefeHo ¢ nio6eaHoro paspelienus u3 Young 1981.) (Cpasnmte ¢ Puc. Beep, 2.)
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(cm. BCTaBKy Ha cTp. 45) — HO NPUHLIMNGBI €e paboTkl NPOCTEI.
«TEHCErPUTU»-CTPYKTYPa TakKe 00begUHAET KOMMOHEHTbI
HaTSHKEHUS M CXKaTUS, HO KOMMNOHEHThI CXKaTUs — 3TO OCTPO-
Ba B MOpPe MOCTOAHHOIO HaTskeHus. KOMMOHEeHTk! cxaTus
CTPEeMATCA HapyXy, NPOTMBOQEMCTBYHO KOMMOHEHTaM HaTs-
KEHWA, TAHYLLUMM BHYTPL. TpK YCRoBKKM, HTO 06a CUMOBGIX
KOMMOHEHTa ypaBHOBELLIEHb!, CTPYKTYpa ABnseTcs cTabunb-
Hou (Puc. 1.35).

OpHako yCTOWMHYMBOCTE TAKOW CTPYKTYPbI, Kak npasuno,
MEHee XecTKas, Ho Bonee ynpyras, 4em y CTRyKTypbl NOCTO-
fAHHOro cxatus. [aiTe Harpysky Ha oguH «yron» «TeHce-
rPUTU»-CTRYKTYPbI, M OTPEarnpyeT BCA CTPYKTYPa LIENTMKOM,
nornowas Harpyaky. [Jaite cnuikomM BonbLUy Harpysky,
W CTPYKTYpPA, B KOHLE KOHLOB, CNIOMAaeTCs, HO BOBCE Heobs-
3aTenbHo B6NU3K MecTa NPUNoXeHUA Harpy3sku. [Nockonbky
CTpYKTypa cbanaHcupoBaHHOMO CXXaTWUA-HATRXEHUA pacnpe-
LensieT HarpyaKky rno NUHUAM HaTAXeHWA Mo BCen CTPYKTYpe,
CTPYKTYpa MOXeT «CAaThCa» B Kakom-nnubo ocnabneHHom
MecTe BOanM 0T TOHKKU NMPUIOKEHWUA HaNPSOKEHWUS.

Bot kak rosoput 06 atom WHrbep: «yBenuyeHne Hats-
XEeHWA OAHOM0 U3 KOMMOHEHTOB NPUMBOOUT K YCUMEHWNIO Ha-
TAXEHUs1 BCEX KOMMOHEHTOB CTPYKTYPbl, Aaxe Tex, YTo pac-
nonoXxeHbl Ha NPOTUBOMNONOXHOW ee CTOPOHE».
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Puc. 1.35 — A. bornee cnoXHble «TEHCErpuTH»-CTRYKTYPbI
Hanofo6me 3o MayThi HANOMWHAKOT HaM NO3BOHOYHUK

WNW TPYAHYIO KNeTKY.
B. [inzaiHep P. bakmuHcTep @ynnep AepkUT B pyKax Mogens
CTRYKTYpPbI cﬁanaucmpoaaunnm CHaTUA-HanpAKEHNA.
(BocnpowaeefeHo ¢ niobeaHoro paspelequs MHeTuTyTa
bakmuHctepa ®ynnepa.)

Ha camom gene, ecnn roBopuTk TOYHEe, BCe B3aWMOC-
BA3AHHBLIE CTPYKTYPHbIE KOMMOHEHTLl «TEeHCerpuT»-MOo-
Oenv nepecTpavBaroTCsl B OTBET HA MECTHOE HanpsiKeHue,
M ¢ pocTom 3TOro HanpskeHusa Bce BonblLUEe KOMMOHEHTOB
CTPYKTYPbl YCTPEMNATCA B HanpasneHuu npunoxeHHown
Harpyakun, 4To MpUBOONUT K YBENMUYEHWUIO NMUHEHOW XeCTKO-
CTW maTepuana.

Opyrumu  cnoBamu, CTPYKTYpbl c6anaHCHMpOBaHHOMo
cxaTua-HaTAXKeHua obnapjarT ynpyrocTbio M CTAHOBATCA
fonee ycToM4MBLIMK NPK BonbLUEW Harpy3ke. 3T0 OTKpPbI-
TUE, KOHEYHO, HANOMMWHAET HaM peakLMiO BONOKOHHOW CU-
CTeMbl Ha MEXaHW4YECKOe HanpsXeHwe, KOTOPYK Mbl OMnK-
ChlBanM B Hayane aToW rnaskl. NocpeacTBOM peakumn Ha
Nbe303NeKTPUHECKUA 3apaa U Ha NPOCTOE HATSXKEHUE BO-
NOKOHHOE Teno, NpW MoBbILLEHHOW HarpyskKe, pearupyeT Ha
Hee Kak «TeHCerpuTu»-cTPyKTypa (BO3bMWUTE KYCOK BaThl
W CNerka noTaHuTe ero ¢ AByX CTOPOH — Bbl YBUAOWTE, YTO
pasHoHanpaeneHHble BOMOKHA aHanorm4HsiM o6pasom mMo-
MEHTANbHO BbITATMBAIOTCA B NIMHWIO).

CucTemHbld B3NS0 Ha YenoBeveckoe Teno paer
HaM CXOXWEe pe3ynbTaTtbl: MNOBpeXAeHWe B NHO60M KOH-
KPEeTHOM MecTe MOXeT ObiTb BbI3BAHO Takum (3a4acTyio)
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Kak nocTpounTh «TEHCErpuTH»-Moaenb

XoTa GenbeBan BepeBKa WM BO3QYLWHLIA Wa-
PUK NpefcTaBnAlT cobon camble O6bI4HbIE MO-
penu cHanaHcUpoBaHHOIO CXaTWA-HATHKEHWA,
Bbl MOXETE co3fark Mopenb, ropasfo 6onblue
«MOXOXYIO» Ha Halle Teno, HO, KOHEYHO, OYeHb
ynpoweHHyto. OHa 6yaeT yauBuTesibHLIM Matepu-
anom, Ha KOTOpOM Bbl CMOXETe NoKa3aTk nalneH-
Tam, kak patortaet Halwe Teno (Puc. 1.36). .

Bam noHagobwTes LWeCTb LUTHIPLKOB, Xena-
TEeNbHO ANWHON B OfWH dyT UK Kopoye, 12 KHo-
noK 1 24 pesuHKK OAMHAKOROrO pasMepa. B kax-
OblA KOHeL| WTkIPbKa 3aCyHLTE KHOMKY, OCTaBAs
rONOBKY W HacTb @& WroNnkKW CHapyXu, Tak YTobbl
nof ronoeky MOXHO 6bINO 3aCyHYTb 4eTeipe pe-
3uHKM. BoamoxHO, BaM NOHAQoBMTLCA NOMOLLbL
Apyra, 4Tobbl gepXaTb WThIpbkW U BCE OCTanNb-
Hoe, oco6eHHO B MepBbI pas U 0cobeHHO Ha 3a-
BepLuarwnx ctaguax paboTel. Pacnonoxwre gea
WTbipbKa Ha CTONE BEPTUKANbLHO W NapannensHo
Opyr Opyry W nNonoxute TPeTUA LUTbIPEK ropu-
30HTaNLHO Mexay HuMmW. CoeguHUTE pe3rHKamu
KOHUB! KaXoro u3 BepTvKancHbIX WThIPBKOB C
obounmu KOHUamMW Tropu3oHTanLHOro WTbipbKa
— BCEro Nofy4uTcs YeTblpe pe3nHku. [NepesepHu-
Te BePTUKaNbHbIE LUTbIPbKW Tak, HTO6kLI ropU3oH-
TanbHkIA OCTANCA Nexars Ha cTone, U NoBTopuTe
Ty e Ofnepaumio — HeTbipeé pPe3uHKW OT KOHLIOB
3TUX CTOALLMX LUTBIPEKOB K 060MM KOHLIAM ropu-
BOHTANBHOrO.

Tenepk NOBEPHUTE KOHCTPYKUMIO Tak, YTo6bl
rOPU30OHTANbHbIE OKA3anuck B CTOSYEM MONOXe-
HuW. Pacnonoxure ropusoHTansHO Mexay HUMMK,
Hafg OBYMA NepBLIMK LUTEIPbKAMM, MATLIA LUTbIPEK
noa yrnom 90 rpagycoe K OByM OPYrvM HacTam,
1 CHOBA COBOWMHUTE KOHLIbI CTORALLUWX LUTLIPLKOB C
060MMKM KOHLAMW ropu3oHTankHoro. BoT 3feck
yXKe TPYOHO cnpaenaTeCa ABYMA pykamwu, noto-
MY 4TO MOKa Bbl HAKNAALIBAETE 3TN ABE PE3UHKM,
HWKHWE KOHUbI CTOALMX LUTLIPEKOB CTPEMSTCH
pasoiTUCb, N Ha MEepBbiX Mopax BCH CTPYKTypa
MOXET paaneteTkca No KoMmHate. He cpagaitecs!
MNepeBepHUTE BCIO KOHCTPYKUWIO W MOBTOpUTE
aHanorn4Hyo onepaumio C LHECTLIM LUTLIPEKOM,

Y1o6bl 3aBEPLUMTL KOHCTPYKUMIO, HanoxuTe
OCTaBLUWECH PE3VNHKW aHanorM4yHeiM o6pasom, To
€CTh COeVHUTE BCE MpUNeramnLLne KOHLUbI LWUTbIpb-
KOB, KpOMECaMbIX04eBUHLIX—KOHLIOBNapannens-
HbIX APYT APYrY WTbIpbKOB. B utore Bcsi cTpyKTYpa,
ypaBHOBeLLeHHas U CUMMETpU4Has, NOMKHa cama

1.36 — MpOCTOR «TEHCArpUTH>-TETPA3AP OKAXETCA He
TaKUM YA W NPOCTLIM, KOraa Bbl NONLITAEBTECH COENETL €70
camocToATensHo. (BocnpouaseaeHo ¢ No6eaHoro pas-
pewenusa n3 Oschman 2000.)

AepxaTbca M COCTOATL U3 Tpex nap napannenbHbIx
WTbIpbKOB. Ha KaxOom KoHUe LUTbIpbKa OOMKHbI
ObiTb 3aKpenneHbl YeThipe Pe3uHKN, COequHAID-
Wue ero co BCeMW BNManexaliymMu LWTbipbKamn
KpOMe TOro, KOTOpbIA napanneneH emy. MoxHo
AononHWTensHO o6BOpPaqMBaTE PE3NHKU BOKPYr
KHOMOK, 4TO6bl BbLIPOBHATL HATAXEHWe W, CooT-
BETCTBEHHO, PACNONOXeHe LThIPLKOB,

MNpo4HOCTL MOAyHeHHOW KOHCTPYKuuW 6yaer
3aBWCETb OT OTHOCUTENBHOM AJIUHBI LUTLIPEKOB U
pe3nHoK. Ecnu pesvHKn YepecHyp AnMvHHbIE, TO Y
Baled KOHCTPYKLUK ByayT «ocnabneHHble ceas-
KW», U OHa CMOXEeT paspyLunTbea nofd cobcTBeH-
HbIM BecoM. Ecnn pesvHkM yepecuyp KOpoTKue,
TO CTPYKTypa He paspywuuTcs, Ho He 6yaer o6-
napatb GONbLUIOA peakTUBHOCTLIO B CREfyIoLmX
aKcneprmeHTax:

MonpobyiTe cABWMHYTL LWIThIPEK C MecTa, 1
Bbl YEMOUTE, Kak BCA CTPYKTypa pearupyer Ha
necbopmaumio. MonpobyiTe 2aTaHYTb MNOTYXe
OAHY U3 Pe3nHOK, 1 Bbl YBUAWUTE, KaK 3TO CTArK-
BaHWe U3MEHUT (DOPMY «KOCTEN» Ha HEKOTOpPOM
paccToAHUKM OT MecTa NPUNOXEeHWS Harpysku.
MNpubnuabTe gBa NnapannenbHbiX WTbipbKa Opyr
K OPYry v nocmoTpute, kak BCA CTPyKTypa (B
NPOTUBORONOXHOCTE BaLUWMM  OXMOAHWAM) CO-
XmeTca. Jlerko NnoTAHUTE 3a OBa napannenbHbiX
LTEIPbKA B pasHele CTOPOHBI, U Bkl YBUOUTE, YTO
BCA CTPYKTYpa paspBuraeTcs o BcemM Hanpas-
nexHuamM. Bece 3T 0CcOBEHHOCTU ABNAOTCA CBOW-
CTBaMW, KOTOpPbIE® eCTb N Y «TEHCEerpuUTU»-CTPYK-
Typbl, W y Ballero tena.
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DNUTENBHBIM HANpsXKeHWeM B Apyrmx mectax. Mospexpae-
HUE MROVCXOOWT MMEHHO TaMm, rae NporucXoguT, NOTOMY YTO
3TO MECTO 0CNAGNEHG camo No cebe nnM BcnegcTBue Apyro-
ro NoBpeXAeHWA, U HEe BCelda NnoToMY M He TONBKO NOTOMY,
4YTO 6INO NPUAOKEHO HAnpaxeHwe. OBHapyxeHne Takux
CBA3eM 1 O6NEr4eHNe XPOHUYECKOrQ HANPAXEHNA B HBKO-
TOPOM OTOANEHWH OT 6onesoro MecTa CTAHOBWUTCH, TAKMM
oBpas3omM, HOPMANBHOW YacTbH Npoueaypsl BOCCTAHOBRE-
HWA CUCTEMHOIG PABHOBECUA M NOPAAKa M NPOMNAKTUKI
NOCNeAYOLLMX NOBPEX ASHWA.

HTaK, Mbl MOXEM pacCMaTpPHBEaTb KOCTH Kak KOMNOHEH-
Thl CKATUA, 8 MUOGIACUMID — KAK OKPYXAKLWKME NX KOMMNO-
HEHTBI HATAXEHWA, Ham TONbKo KEDKeTCA, 4TO CKENeT npeg-
cTaBnseT cobOW CTPYKTYPY NOCTOAHHOIO OKaTud — ydepuTe
MATKWE TKAHKW, W Bbl YBUUTE, KAK KOCTW, HE NPUCOEIUHEH-
Hble Apyr K APYTY, 8 NPUMBIKAKOWME K CKONBb3KWM XpALLe-
BLIM TOBEPXHOCTAM, C FPOXOTOM ¥nagyT Ha non. Q4esraHo,
YTO HANWYME YPABHOBELIWBAKLWMX MArKUX TKaHel npocTo
HeobxogrMo, YTOGL! CKeNeT YOepKUBANcA B NPAMOCTOAYEM
NONOXEeHWW, 0COOEHHO TEM M3 HAC, KTO XOOWT HAa ABYX Ma-
NEHbKMX OMNOPHBIX Ba3ax, BEICOKS NOOHMMAR HAO HUMW CBOR
LEHTp TAXeCTW. B TakoRr mopeny KocTn paccMaTpyBaKTCA
Kak «pacnopku», pasdsuraowmwe MAMKUE TKaHW, M TOHYC
yApyrof Muothacupmn CTAHOBUTCA onpegensiowmum hakTo-
pOM PaBHOBECHA CTRYKTYPL.

MHad4e roBopa, ecnM Bkl XOTUTE M3MEHWTE COOTHOLLIEHWS
MEXAY KOCTAMM, U3MEHUTE HANAHC HATSKEHWA B MAMKMX
TKAHAX, N KOCTW Camu TIepecTPosTeA. Tak MOXHO Npown-
NHOCTPUPOBATE BAKHOCTL NOCNEA0BATEALHD NPUMEHASMON
MaHWNYNALMK MATKMX TKAHEW W HAMEKHYTb Ha cnadocTh,
MPUCYLLYI0 KPATKOCROYHLIM NOBTOPHEIM  BhICOKOGKOPQCT-
HbIM MEHWNYNALWAM, BO3OEHCTBYIOWMM Ha kocTn. Monens
TeNa 4enoBeKa, NOCTROSHHAN NO NPUHUMNAM «TEHCErPUTU»,
6nuaKa BO33peHUnM u npedcrasneHuam O-pa Svapo Terno-
pa Crunna v O-pa Mol Ponb, X0TA M He GeIna MM AOCTYNHA
B TO BPEMA, KOFAa OHW COBEPLUMAKM CEOM NPOopbIB.*! 52

B COOTEBETCTBMM € 3TOW MOQENbK MMoacumansHbie
MepraraHbl NpencTaBnaAlT CoG0M QCHOBHBIE {HO BOBGE He
BHHHCTBGHHbIG) MNOCTOAHHBIE NWHKMKM, MO KOTOPbLIM Banp\a-
XKEHWE HATAXEHWA NepexoguT OT OJHOro MecTa K OpyroMy
- (OT oAHOIT KOCTW K apyron). MelLLevHbIe NPUKPEeneHua (Ko-
TOPble Mbl HA3bBIBAEM «C‘I’&HL{HHMM») ABMAKDTCA TOYKAMK, B
KOTORbIX HENPEPbIBHAA CETb HATANMEHWA NPUCOCEANHAETCA K
OTHOCUTENLHO N30ANMPOBAHHLIM CTREMALLIMMCH HAPYXY pac-
nopkam oxkatwa. B Haweit paboTe Mbt NbITaEMCA co3gaTh
c6anaHCMPOBAHHLIA TOHYC NO 3TUM NIMHUAM W NNACTaM Ha-
TAKESHUA TaK, YT06kI MbilLUbI M KOCTH, 3aKMIYEHHbLIE B cbac-
LMD, HaxX0aunNWuee B COCTOAHMW PABHOBECHS.

KoHeuHo, HeO6X0AMMO CAenaTe HEKOTOpPLIE OMOBOPKMW,
KOTOpbIE KacawTcA Tena B ABWXeHWW. Y pasHeiX nwogein,
B PasHbIX 4acTAX Tena, NPU PAasHbIX ABWXKESHWAX B PA3HOO-
HpazHbIX CUTYaLMAX HaLle TENO MOXET A8MOHCTPUPOBATL
BECh CNEKTR CTRYKTYPHEIX BO3MOXHOCTEH — OT HAAEXHO-
CTW CTPYKTYPbI NOCTOAHHOTG CXATWA OO NErKOCTU CTPYK-
TYpbl cHANAHCUPOBAHHOIG CXaTuA-HaTaxeHws. Onpepe-
NEHHO, MEXNO3BOHKOBAA IPbiXa ABAARTCA pe3ynbTaToM
TOrO, YTG MO3BOHOYHMK WHTEHCMBHO WCNONLIYETCA KAk
CTPYKTYpa NOCTOAHHOrO CXAaTUA, XOTA 3TO U NPOTUBOPEYUT
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ero cTpoeHu, C Apyrol cTOPoHbL, NPbLIFYH B8 AAWHY, NPU-
SEMDHIOLL{MI?ICH B KOHLUE CBOErC NpbikKa, B 3TO MITHOBEHME
LeNMUKOM KU NOAHOCTBH) NONAraeTca Ha HanpaXeHwe Ccxa-
THUI} BCEX KOCTEM HOM BMECTE B3ATLIX.(XOTA DaXe v B 3TOM
cnyyae, KOraa KOCTH MOXHO NpeacTaBnTL cefe Kak CToNKyY
KUPNWYeli, cuna CxaTtua pacnpepenseTca nNo KGNNareHo-
BOW CETWU KOGTHOW TKaHW W BbIXOAWT 2a npefenbl KOCTH B
MAFKME TKAHW TENA B WENOM, KaK B MOAENN «TEHCErpuTH».}
B kaxa0nHeBHOW ABUraTensHON akTMBHOCTKY HALLSro Tena
33AeMCTBOBAH LUenbiil pAa CTPYKTYPHBIX MOAENSRA OT «TeH-
CerpuTH» B YUCTOM BUOE A0 HUCTOrO CXaTHA.> M OYeHb,
KaxeTcA, To4HO ByneT scnomMHuTe dpena Actepa Kak yom-
BMTENBHEIA NPUMER 4eN0BeKa, NoYTU BCerna ¢ NErKoCToto
COXPAHABLWIEro B CBO&l OCAHKe BHYTPEHHUA GanaHc HaTH-
HEHWUA W CXATHA.

Mapychas wnonka aenaseTea NPUMepoM OQHONR M3 «NPo-
MEXYTOYHBLIX> MOAENer Mexfy CTPYKTypamu cBanaHCM-
POBAHHOIC CXATHUA-HATAMEHWA M HMUCTOrO CXKAaTHA. Kor.ua
LAOMNKa CTOMT Ha AKOpe, 88 MadTa yaoepXxuBaeTca cama no
cebe, HO KOraa Bbl BUAWTE, «KAK napyca, 6epeMeHnble Be-
TPOM, HAAYBANMMGCE...», MAYTA BOIMKHA YOSPXMBATLCAH CKoba-
MK 1 OMOPaMK, UHAYE OHA NePENOMAUTCA NOA BO3NEHCTEBUEM
Harpy3xu. 3a cuHeT yNpyrux Kpeneaxei cunel pacnpenennoT-
CA N0 BCEW LUNIONKE, 1 MAYTA MOXET BbITh TOHBLUE W flErYe,
veM Gbina 6bi 683 HAX. AHANOTMYHLIM OBPAZOM NOCTROEH W
HaLW NO3BOHOYHWK, 3ABMCAWMA OT PABHOBECUA KOMMAGHEH-
TOB HATMKEHMS, «ONOp» — MbILLbI, BEINPAMAAIOWME NO3BC-
HOYHWK, B YacTHOCTH ONMHHEMLAR — BOKPYT Hero, 4Tobki
YMEHBLIKWTD Pa3Mephl M BEC CTPYKTYPLI NOIBOHOYHWKA, 0GO-
6EHHO B NOACHMHHOM 06NacTH (cMm. Puc. 4.4).

0o HACTOAWErc MOMEHTA Mbl 0BCYXOANW CTPYKTYpPhI
€c6anaHCHPOBAHHOMO CXATUA-HATAKEHWA HA MAKPO-YPOBHE
B TOM, 4TO MMEET OTHOLLEHHWE K HALLEA MOAENH aHATOMUHE-
CKMX Noe3ace. HegasHo reoMeTPHA TAKMX CTPYKTYR caena-
fla CKAYOK W HA MUKPOCKOMMYECKOM YPOBHE, KOTOPBIM TakxKe
MOXET OKa3aThCA BaXKHEIM ANA MuodracuMansHoOR patoTsl
W No6eix METOAWK MaHYanbHOMo BMeLWaTenscTea. MNpexge
4EM Mbl CORCEM 3AKOHYUM PA3rOBOR O «TEHCErPUTH» W BEp-
HEMCH K OCHOBHOMY MaTepuany HalLed KHWMM, HaM CHOBa
HYXHO BEPHYTbCA H& MMKPOCKOMUHECKNIA, KNETOUHLIA YPOo-
BEHb. 30€Ch Mbl OOHARYXUBAEM HOBLIA PAR CBA3ER, KOTO-
pele MOryT HEOXMAAHHBIM 0GPAIOM NOBNUATE HA MaHyanb-
HYH TEPanMId KNETOMHbLIX (hyHKUMIA, BKNIOYAA B cebA paxe
FeHeTNHECKOE BLIPAXEHWE.

Bbino Gbl BNOMHE NPOCTUTENLHO AYMaTh, NPOYUTAB rna-
BY A0 3TOrQ MECTA, YTO KNETKW CaMOCTOATENBHO «NNABAIT»
B MEXKNETO4HON MaTpule (MKM), kaTopyio Mbl ONMCHIBANW,
W OefCTBUTENBHE, MEHA CAMOTC ACAT0S BPEMA TaK Y4UNK.
«MeguuuHa coenana GonbWwoe Aeno, COCPeAOTOYUBLLMCH
Ha BOXMMHK KNeTKku, a MaHyaneHble TepaneBTel ONXHBI CO-
CPefoTONMTLCA HA TOM, HYTO NPONCXOAUT MedKOY KNeTKamMu»,
— KaTeroph4Ho 3asemn 6ul 4. HoBeAWMe ncenegoeaHna no-
6eavnun 310 pazgeneHne. BeINo NokasaHo, 4To cylwecTeyer
aKTWBHOE MEXaHWYeCKoe COOBLLBHWUE MEXAY BHYTPEHHUMK
KOMNoHeHTamMu KneTku W MKM — oTkpeiTre 3Tux ABYCTOPGH-
HWX AKTWBHLIX NPOLECCOB HABCErAa NONOXWNO KOHe npef-
CTABMNEHWK) O HE3ABMCUMOM «Apevide» KNeToK No MOpH
<MEPTBbLIX» MPOAYKTOB COBAWHWUTENLHOM TKAHN.
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Puc. 1.37 — [1ga B3rnaAa Ha B3aUMOOTHOLLIEHUA MEXAY KNETKOW 1 oKpyxatouwei ee MKM.

A TpanuunoHHOe NpeacTasneHne, No KOTOPOMY KaKAbIA KOMNOHEHT 06NafaeT aBTOHOMMEI.

B. Bonee coBpemeHHOE NpeCcTaBneHue, no KOTOPOMY SiAEPHOE BELLECTBO, AfEPHAS MeMOpaHA N UMTOCKESBT MEXAHUYECKM CBA3AHBI C OKDYXKat-
weid MKM nocpeficTBOM MHTErPUHOB W NamuHapHbIx 6enkos. (BocnpousseaeHo ¢ NiobeaHoro paapewenua ua Oschman 2000.)

[aBHO M3BECTHO, YTO NO BCEMY «OABOWHOMY MELLIKY»
thocthonunuaHoit MembpaHsb! KNeTKU pacnonararTes rio-
OynApHble 6enku, cnyxatuve peuenTopaMy Ha BHELLHeR 1
BHYTpeHHeF! NMOBEPXHOCTW KNETKW, — MHOXECTRO BbICOKO-
cneunanu3upoBaHHbIX XMMWUYECKMX BELLECTB MOXeT CBA-
3bIBATLCA C HUMW U Pa3NUYHBIM 06pPa30M U3MEHATL XW3-
HefleATenbHOCTb Knetkn. Wccneposanme Kangac Mepr,
onucaHHoe B ee KHure «MOHEKYJ’!bI HYyBCTB» W CcOenae-
wee o6uieynoTpebuTenbHbIM CNOBO SHAOPMUH, ABNAETCA
e OOHKUM M3 NPUMEPOB TakKMx CBHGEﬁ, NpY KOTOPLIX
XMMU4ecKUe BelllecTea 3a npepenamn KNeTku npucoeam-
HAKTCAH K TAKUM MG)KMEMﬁpaHHbIM peuenTopam U BNUAKDT
Ha PUSMONOrU4EecKUe NPOLIECCHl BHYTPW KNeTKK.™

HoBble oTKpLITUS, OOHO M3 KOTOPbIX ANS HAc Hawbonee
BAXHO, MOKa3bIBAKOT, YTO B HOMOMHEHME K 3TUM Xemope-
LenTopam HeKkoTopble rMobynspHele 6enkn, NOKpPLIBaKLLME
MemBpaHy KNeTku (CeMEeNCcTBO XMMUYECKUX BEeLLecTs, U3-
BECTHLIX MOJ HasBaHWeM WHTErpuHbl), ABMAOTCA MexXxaHo-
peuentopamu, nepenarLmmMm MHMOPMALIMIO O HATSXEHUN
W CKATUKU U3 OKPYXKaloLLel KNeTKy cpefbl — 8 MMEHHO OT
BOMOKOHHOW Matpuubl — BHYTPb KNETKW, Oaxe K ee sapy
(Puc. 1.37). B Hauane 1980-x rogoe yxe noHUManu, 4Tto
6asoBoe BeLEeCTBO W afre3nBHble 6eNKU MaTpULkl CBA3A-
Hbl B CUCTEMY MEXKMETOYHOro UMTOCKeneTa.

U xoTsa o4eBUaHO, HTO Takoro pofa aareavsi Heo6xoauma
Ans nognepXaHusa KOHTYPOB Hallero Tena, «ropasao MeHee
04EBMOHO, 4TO OHa MNOMoraeT yNpPaenATb 3apofbilleBbimM
pasenmTeM W pAOOM MPOLECCOB B YXe chopMMpPOBAHHOM
OpraHuame, BKIOYas CBEPTbIBAHWE KPOBW, BblNeYyuBaHue
paH W ycTpaHeHne uHgekynns >

5 3ak 5290

Hanpumep:

Apjantunii nprMep BaXHOCTU aare3un ona HOPMarnsHoi
paboTkl KNETKW Mbl HAXOOMM B UCCNEA0BaHUSX B3auMoaen-
CTBUSI MeXY KOMMOHeHTamKu MaTpuLibl U anuTenuanbHbIMU
KNeTKkaMmn MOnoYHeIX xenes. Kak npaswno, anuTenuanocHblie
KNeTK (hopMUPYIOT KOXY U BbICTUNAKOT GOMNbLUYK YacTk NO-
noctelt Tena; 06bIMHO OHW OPraHU3yloTed B OOMH CNOI Ha
ocoboi MaTpuLe Nog Ha3BaHueM HasankHaa nnacTuHka. Te
Ke anuTennansHble KNeTky, KOTOpbe OKPY»KakoT MONOYHbIe
Xenesbl, BbipabaTbiBalOT MOMNOKO B OTBET HA rOPMOHAIb-
HYI0 CTUMynAaUmio. Ecnu y MellLen yoanuts anuTennaneHble
KINETKW MOMOYHBIX Xenes 1 KynsTuBMpOBaTh MX B natopa-
TOPHbIX YCMOBUAX, OHKU ObICTPO TepAlT CBOK NPaBUSIbHYIO
kybGu4eckylo chopmy 1 cnocobHocTk BbipabaTbiBaTe Genku
Monoka. Ecnu, ofHako, nx KynsTMBMpOBAaTL B cpede namu-
HWHA (OCHOBHOW afreavBHbIA Genok B cocTaBe 6a3ansHON
nnacmmm), OHW BOCCTaHaBnWeardT CBOK HOPMAalbHYH
thopmy, dopMUpyIOT 6a3anbHYIO NMACTUHKY W OPraHuayoT-
CA B Nopo6BHbIE Xernese CTPYKTYPbl, BHOBb o6peTas crnocob-
HOCTb BblpabarbiBaTh KOMMOHEHTLI MONOKa. >

Opyrumu croeBamu, MexaHu4eckue peuentopbl U 6enku
MKM cessaHbl ¢ KNeTko B KOMMYHWKALMOHHYO CETb Mo-
CpedCTBOM WMHTErPUHOB Ha MOBEpXHOCTW KNeTku. Pa6ota
3TWUX CBA3EW HanpaeneHa Ha uameHeHue hopmbl KNETOK W,
BMecTe C 3TUM, UX (huanonorndecknx ceoiicTe. Kakum xe
06pasoM KNeTKW pearupytoT Ha M3MeHEeHUE MeXaHUYEecKnX
CBOWCTE OKpYXaloLlei cpeabl?

Peakuus KneTok 3aBUCUT OT TWNa Camux KIIETOK, WX CO-
CTOSHUA Ha TEKYLLMIA MOMEHT W crieuudm4HOro cocrasa ma-
TpuLpl. VIHOra KNeTku pearvupyrot, meHas dopmy. MHorpa
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e OHW MUIPUPRYIOT, Pa3pacTaoTes, CNELManUanpyioTen K

gonee He3aMeTHO MEHAT CBOK aKTMBHOCTb. 3au4acTylo
pasHoobpasHeIe U3MEHEHHA NPONCXONAT BCNEOCTBUE H3Me-
HEeHWA aKTMBHOCTH reHoB, 5

MHdopmaumn, nepefasaeman 3TUMK  «MEXaHWHECKK-
MW MONBKYRaMW», NYTEWECTBYET OT MATPULLl K KNeTke, oT
KNETKWM K MATPUUE, & TaKXe BHYTPM CAMOI KNETKM,

Mbl 0BHApYXUAW, YTO NpU yBENWYEHUWW OABMGHWA HA
WHTEMPUHB! (MONSKYIMLI, NPOPAcTAOWMe CKBO3b KITETOM-
HYI0 MEMOpPaHY W CBA3LIBAIOWLWNE MEXKNETOYHYIO MaTpuLy
C BHYTPEHHUM LMTOCKENSTOM) YBENMYMBANACH XKECTKOCTb
KNETOK, KaK YBENMYMBAETCH XeCTKOCTE TKaHel. Bonee Toro,
MOXHO CAENATE XMBbLIE KNETKW 6onee XaCTKUMKU MAK 6onee
FMGKUMIW, M3MEHAR, HANPUMED, HATAXEHWE COKpaWatens-
HbIX MuKpodmnamMeHToe. 5

Mexannam CBA3KM MeXdy MEXKNeTOMHOW Matpuued
W BHYTPUKNETOYHOM MATPULER OCYLIEeCTBNAETCA 3a C4yer
MHOMXeCTBa chadbix COBOWHEHWH — cBoera poja 3taexT
AKNYHKW — 8 HE 338 CHET HECKONbKKUX TOYEK NNOTHOrO Fpu-
KpenneHws. 3TW COegUHEHWA PearupoBany Ha MeHRAIWM-
eCH YCTMOBHA, COSOMHAACE W PasbeUHAACE CTONL BbICTPO,
4TO OGHAPYNMTE MECTONONOXKEHWE PELENTOpPOB. GbINC o4eHb
cnoxHo. Co3gaHne MexaHU4ecKoW Harpyskn Ha xemopeuen-
TOpbI (T&, KOTOPbE CBA3AHLI C MeTaboNU3MOM, KaK B uccne-
nosaHuK K, MepT) He npreenc K adEKTUBHOMY NBPEHOCY
CHNbl BHYTPL KneTkk. 3agada nepepayqr obluei KapTuHb
MECTHOMO HATAXEHWA W CXATUA BbINONMHAETCA WCKNKYK-
TeNbHO UHTEMPDUHAMMK.

3TV MeXaHWHEeCKue pPeLenTopbl eCTh «NPaKTUHeCcKn Y
KaMOOTO TUMNa KNETOK B UAPCTBE XMUBOTHbIX» 57

Bce 370 CO3A3ET COBEPWEHHD MHYID KARTUHY B3aWMO-
OTHOLUEHWA Mexay GHOMEXaHWKOW, BOCNPUATIEM 1 3A0PO-
BbeM. KNeTKW He NNaBaloT Kak He3aBuCcUMble «0CTpOBA» B
«MEPTECM>» MOPE MEXKNETOMHON MaTPULbl. KNeTkn ceAsa-
Hbl C PEAKTMBHOA M NOCTOAHHO MEHSIOWEWCA MaTPULed U
GYHKUMOHUPYIOT B 3TOW MATPULE, QCYLLECTBNAIOWEHA 3HAHK-
MO@ BIAaMMOJENCTBME C KNETKOH NOCPeACTBOM MHOXECTBA
cnabeix coegmHeHnid (Puc. 1.37). 3T coeguHeHna CBASaHSI
MEXY COBOW «TEHCErpUTH»-reOMETPHER BCEro OPraHus-
Ma; OHW MOCTOAHHO MEHRAITCH B OTBOT Ha paboTy KNeTKW,
XN3HEQEATENbHOCTE OpraHusmMa (0 KoTopom coobllaeTca
MEXAHWUYECKW ND MYTAM BOJIOKOHHOW MaTPHUbI) U COCTOIHWE
CaMoin MaTpuLbl.

Mo-BUOMMOMY, KNETKK COGUPAIOTCA U CTAGUNN3NPYIOTCA
NOCPeACTBOM COaNaHCUPOBAHHOTO CATUA-HATAXEHMA; CO-
oSleHWe MexXay KneTKaMKu U WX NepeaBrKeHue No OKpy-
KAWEA WX cpefe NPOUCXOAWUT TOXE NOCPencTBoM «TeH-
CerpuTH»; M CKENETHO-MbILWEYHO-acuMansHas CUCTeMa B
LeNoM TOXE (HYHKLMOHHMPYET KK «T@HCErpuTHU»-CTPYKTYPa.
BoT 4To NUWeT UHréep: «ToNbKO «TEHCENPUTH» MOXET 00b-
AGHUTL, HANPYMEP, KakKM 06pa3omM Kax bl pa3, KOraa Bbl
QBUraeTe PyKoW, KOXa PacTArMBAsTCA, MEXKNETOYHAA Ma-
TpUUA BBITATMBAETCA, KNETKW MeHAIOT ¢hopmMy, a B3auMoc-
BA3EHHLIE MOMEKYL!, COCTARNAIOLUNE BHYTPEHHAS KOHTYPLI
KNETKW, HYBCTBYIOT HATAXEHUE — U HE NPOWNCXOANT HIKaKMX
pasbeaUHEHWA UAW Pa3pbIBOB».%

Bce BmecTe MaTpuua, peuenTophl M BHYTPEHHAS CTPYK-
Typa KNeTKW COCTABAAIOT HAWWE «NPOCTPaHCTBEHHOe>» Tena.
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W x0TA AaHHO® MCCNenoBaHWe ONPeAeneHHO NOoKasbiBa-
€T BUONOrM4YecKyld PeakTMBHOCTL 3TOroD Tena, OCTaertcd
OTKPGITLIM BONPOC © TOM, ABMASTCA N 3Ta CHMCTEMA XOTb
CKONBLKO-HUBYAb «CO3HATENLHOM», UK e Mbl BOCTIPUHMMA-
emM e paboTy TONbKO NOCPEACTBOM HERpPOHHBIX PeLenTo-
POB pPacTaEeHNA M MEILIOYHbIX BepeTeH, pastpocaHHLIX no
MbILLIUAM ¥ DacLM1 BONOKOHHOTC Tana.

CTpyKTYpHO® BMEWATENLCTBO MOGOr0 poaa KacaeTch
BCOW 3TOM CUCTEMbI LIENUKOM: OHO M3MEHAET MeXaHWYecKme
B3aMMOCTHOWEHWA SECHUCNEHHOD MHOXECTBA OTOSNLHbIX,
CBA3AHHbIX NO NPUHLMMY «TEHCErPUTK», YACTER W CBA3LIBA-
€T HaWe KMHETHYECKOE CAMOBOCNPHMATHE C AMHAMMHECKHM
B3aWMOABACTBUEM MEXAY KIIETKAMW W MaTPULEN.

WccnepeeaHue WHTErpUHOE NOKA3LIBAST HAM  Camoe
Havano «nNpPoCcTPaHCTBEHHOW MEeOWLUHBl: M BAXKHOCTL NPo-
CTPaHCTBEHHOrC 3Q0POBLS.

Ana ganeHeiero na3y4eHus STOR BO3MMKHOCTH [Mccne-
posaTeny W3 mMoel rpynnsl] paspaéotany METOR ynpaene-
HUA KNeTOYHbIMW opmMamMi M PyHKUMAMKH. OHK 3acTaBNANK
HUBLIE KNeTKW U3MeHATb thopmMy (ChepryHeckyio nin nno-
CKYIO, KDYFAY UMK KBAagpaTHYIO), NOMELLAA WX HA KpoWweY-
Hble aAre3’vBHLIE «OCTPOBKW», COCTORLLME M3 MEXKNETOoY-
HOW MaTpuubl. Kaxkgeii 13 TakMx OCTPOBKOB GbiN OKpYXeH
NOBEPXHOCTEHY TUNA TednoHa, K KOTOPOH KNETKK HEe MOrnn
NPUCOSAWHATLCA.

MpocThiM MaMeHEeHWeM (HOpPMEl KASTKK MM yOaBanoch
NEPEKNOYaTE MX HA Pa3NUHHBIE FEHETUHECKHE NPOrpamMMmel.
KneTkW, cTaHOBMBLUMECA NNOCKUMK, KaK NPABWUIo, HAYMHA-
NW NeNMTLCA, B TO BPeMA Kak KPYMbie KNETKW, KOTOPbIM HE
OaBany craTte NNOCKWUMK, 3anNyCKanu NporpammMmy CMepTH,
T.H. anonTo3. Koraa kNeTku HW pacTArvBannch, HA CAABMK-
BANWCh, HE NPOMCXOAMIO HW AeNEeHWA, HY cMepTh. BmecTo
STOr0 OHW CNBLUANUINPOBANWCE TKaHb-CNeuWdUYHbIM 06-
pasoM: KanuianapHele KNeTKY (bopM1MpoBani KanuwnnapHble
TPYEKM, KNETKH NBY&HW BbIpAGATLIBANK DENKKW, KOTCPLIE Ne-
4eHb OBBIMHO NOCTABNAGT B KPOBb W T.A.

Takum  O6pa3om, MeXaHWHECKOE NepecTPyKTYPUPO-
BaHME KNETKM W UMTOCKEeNeTa, CyAs no Becemy, coobiaet
KNneTKamM, Kak UM (PYHKUMOHNPOBATL. OYeHb NNocKKMe KNeT-
KK, UMTOCKENET KOTOPLIX PACTAHYT, YYBCTBYIOT, YTO HE06-
Xoaumo GonblIeE YMCNO KNETOK ANA TOro, YTobbl NOKPLITE
OKPYXAIOWMKA CYBCTPAT, — KaK NPY 3ane4MBaHUA paHel — U
HEOBX0AMMO KNeToYHoe peneHne. OKpyrneHue o3Ha4aerT,
4TO CAWLUKOM MHOTG KNETOK BeayT 60peiy 33 MEGTO B Ma-
TPUUE W YTO KNETKWM CRMLLKOM CUBHO PAZPACTANTCA, NO-
ATOMY HEKOTOPLIE U3 HUX AOSKHLI NOrUEHY T, YTO6LI Npe-
NoTBpaTuTL 06pascsaHns onyxonn. Mexay ABYMA 3THUMK
KPAMHOCTAMM HORPMASIEHBIE TKAHKM CTAbUNeHO paboTawT B
NONOXEHHOM pexume. [OHMMaHWe TOrg, Kak NpPoncxoanT
Takoe NepexKnYeHue, MOrnNe Bbl NPUBECTN K NOABNEHWID
HOBGIX MOAXCAOE K NEYSHUIO PaKa U BOCCTAHOBASHMUIO TKa-
HEeR, a TaKxe, BOIMOXHO, W K CO30aHMK0 MCKYCCTBEHHbIX
3aMeHWTenen TKaHen. >

3TO MccneqoBaHMe YKa3slBaeT Ham NyTh K MyGoko-
MY MOHUMAHKUIC LIENOCTHOW PONU MEXaHW4YecKoro pac-
npedeneHnsa Harpyskn 8 Hawem opraHuime, KoTopoe
€CTb HedTo Gonbliee, Y4eM MPOCTOe CHATWE MECTHOW
60NK B TKAHAX.



CosnaHne poBHOTO TOHYCA N0 MUOacUWaNbHEIM Me-
puavaHam u anbwe, No Bced MMOGACUManBHOR ceTw,
MOXET 6bITe HCKNYMTENEHO BAXKHBIM KaK SNA KNETOYHO-
ro 30OpPCeELA, TAK M ONA 3A0POBLA OPraHM3Ma B UENOM.
«QyeHb NPCCTHIM CEPa3oM Nepeada HaTAKEHUA NO «TeH-
CErpuTU=-CTPYKTYPE 0aeT Ham cnocob pacnpeaenvTb
CUNLI NG BCEM B3AWMOCBA3AHHBIM 3NEMEHTaM M, B TO Xe
BPEMS, MEXEHWHECKHM 06beAUHUTE WAKW «HACTPOUTL» BCHO
CUCTEMY Kak wenoe».5®

Mup coraacko pacuim

OTa 3anava HaACTPOAKKM Bcell hacUManbHOM CUCTEMbI
B MaHyanoHOW W ABWraTenbHOR Tepanvn MOXET NMPoua-
BOAMTL OONNOCHOMHLIN 3dhheKT Ha WMMYHHOE 300p0OBbLE
4efl0BEKA, HA ero CAMOOWYLUEHWE W BOCNPHUATUE CBOEW
UEeNbHOCTU. IMEHHO 3TY BAXHYID LeNb, MOMUMO KOOpAWHA-
UMK OBHMXKEHWIA, YBENWMEHNA CNEKTPA ABWXEHWA W CHATHA
GonK, Mbl NpecneayeM, KOraa NelTaeMcs AoGUTLCA cHanaH-
CUPOBAHHOMG TOHYCA — KAK ¥ CTPYHEI AIMPLI UMM OCHAGTKK
NAEyCHOro cyfHa — no mMuodbacumansHbiM MepuaMaHam
gaHaATOMKWYECKWX NOe3N0E.
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«ANATOMY TRAINS», Thomas W. Myers

Puc. 2.1.

A B. Hanoxenue MuothacumuansHeIXx MEpIAMAHOB aHATOMUHECKIX NOE3N0B, ONUCAHHLIX B 3TOM W3[aHWK, Ha pucyHKu AnbBuHyca. (Bocnpous-
BOANTCA € NioGe3Horo paapewwenns waaarenscrea Dover Books, NY).

C. CTaHumA aHaToOMW4ECKOro noesja B paspese. 06paTuTe BHUMAHWE Ha TO, Kak 320CTPEHHbIE BKIIOYEHUA PACKPLIBAIOTCA BEEPOM, 4TOObI CO-

BIMHMTL NEPUOCT C peBpamu, HO HEeKOTOpas 4YacTh (DACLMK NEPEXOANT fanslue Ha cneaylollue «penbebl». OBpaTuTe TaKkKe BHUMaHue Ha TO, Kak
COCYAbl UCMOABL3YIOT haclmio B Ka4ecTse onopsl. (BocnponasoauTes ¢ niobeaHoro paspetieHus Ponansaa TomncoHa).

5* 3ak. 5290
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MNMpasuaa urpmt @

2. [paBnAa Urpbl

XoTa MuothacUMansHbie MEpUANAHLI NMPSAHA3HAYEHbI ONA TOr, YTOOL! 0Ka3aTe NOMOLLE NPAKTUKYIOLUMM KINMHULMCTAM,
abhapyxeHne NYTed CRSHOBANMA «3HATOMIWYECKOrD Noesaa» Npolle BCero ONUCHIBAETCA B TEPMWHAX 3TOR XenesHoRo-
poxHoR meTadopbl. CyLLecTBYET HECKONbKO NPOCTLIX NPaBKN, pazpaboTaHHbIX ANA TOro, 4To0kl YKA3LIBATE HAM MYTh B
LBN0A raNaKTUKe MMOLDECUWANEHBIX COSONHEHNI K TEM U3 HUX, KOTOpeIe 06nanalnT OBLIER KNMHWMECKON 3HaMUMOCTBIO.
Mockonbky oNWCEIBABMbIE 3AECE MMOMACUMANBHLIR BAVHCTBA HA B KOS Mepe He OXBATHIBAIOT BCEH TeMATUKK, YMTATENb
MOXET UCTIONBE30BATE NPUBEACHHEIS HKE NPABUNA AN NOCTROEHUA AONOAHWUTENLHBIX NYTEA TEX NOE3A0B, KOTOPbIE He no-
NMyHWNK OCBELWEHWA B HACTOAWLEM U3AaHWK.

O6o6LWan, CKaXeM, 4TO ONA TOTD, YTOGL! MUOMACLMANbHBLIE MEPUANAHE) MIPANK AKTUBHYIO POMb B 4ENOBEHECKOM
OpPraHu3IMe, OHW AONXKHbI COXPAHATE 3aQAHHLIE HANPABReHWE W rNYGUHY NOCReACTEOM PACUMANBHLIX MY MEXBHUYe-
CKMX COBAUHEHMA.

Bpema oT BpemeHW Ham GyayT BCTPeuaTbCA Takue ofnacTi, Fae NPUOSTCA BMAOW3MEHATE WM BOBCE HApyLaTk 3TM
npaswna. Takue HApYLLIEHWA Mbl GYIEM ONUCLIBATE KAK «CXOA Noe3na © pensc» i Boerga SyaeM O0LACHATE NPUHKHBI, NO
KOTOPbIM Mkl FOTOBbI HAPYLUMTE TG UNK MHOS NPABMAD.

1. PenbCbl COXPaHAIOT HANPABNEHWE W HENPEPLIBHOCTDL

HaunHas MCKaTs NyTh CNEAOBAHWA AHATOMMYECKOMD NOE3NA, Mbl MILEM «Perbebl», COCTOALME M3 GNIOKOB MUodacLm-
ANbHLIX WM COEOUHUTENEHLIX TKAHEeRA (KOTOpLIE, BOOSWE-TO, ABMAIOTCA OCOGEHHOCTAMM HENOBEYECKOro Tena, d He 60-
KECTBEHHO, 3BOMIOUMOHHO MMM AKEe AHATOMUHECKH O(OPMMEHHBIMA CYLUHOCTAMK). Takne CTPYKTYPHl ACMKHBI COCTOATL
ANGO M3 HANMPAMYIO CBARARHBIX (PACUMANBLHEIX BOTOKOH (<NPAMOE» COBRUHERME) WA BbiTb ONOCPEAOBAHHO CBA3EHHLIMY
YEPes NeXAallee Ha X NYTH KOCTHOE NPUKPENNeHne (MNK, ecriv TOHHE:, Yepes KONNArsHOBYIO CETh BHYTPW KOCTH), KOTOPOE
Wb BYIEM HA3LIBATE «MEXBHNYECKUM» COBAMHEHNEM. TaxuM OBPASOM, KaK ¥ Y HACTOALLMX KeNe3HOAOPOKHLIX PENLCOB,
NVHAKY YNPEBNEHUA M Nepeaavu, NPoxoaMuMe Yepes Mrodacuuio, RONXHEI GbiTh MPAKTWHECKN APAMLIMKM MNKM MNABHO
M30THYTHIMI,

AHanoruyHbiM 0BpasomM, Nepexof, ¢ OAHOM MMyGuHLI Ha APYTYIO MO MNOCKOCTAM BOCMPYHUMAETCS KAK CXOA noesaa ¢
PENbC, NOGKOMNBKY (PACLIMA HALLEro Tefa PacnonaraeTca cnoAmn. CNefoBaTentHo, Pe3KME U3MBHEHUA HANPABASHUA U Y-
EMHBI HENO3BONUTENbLHBI (38 UCKMIDHEHNEM TeX CNYHaes, FOe MOXHO NOKa3aTk, YTO cama PacUMA RerCTBUTENEHO NPoAC-
XKaeT padoTaTe NPK 3TOM W3MEHEHWM), KAK HEAOMYCTUME! U «TEPECKOKM» Yepesd CYCTAaBe! W NNACTLL BONOKOH, NexXallme
Ha NYTH PenbcoB. HTo-NKWGo NONOGHOE CBEAET Ha HeT CNOCOBHOCTL (BAcUMM NEPeAABaTh HAMPRXEHWE OT OAHOrG 3BeHa

LENK ApYromMy.

A. HanpasneHune

BozhMem, K NPUMERY, Manyto rpyaHyio MeliLly, KOTOPAaA, KAK ACHO BUAOHO, (hacumansHO CoSfMHEHA ¢ KOPOTKOM ronoBs-
KOW ABYrMABOW MbILULBI NAEHa HA KNIOBOBUAHOM oTpocTKe (Puc. 2.2A, oM. Takke Mnaey 7). OflHako 3TC COGQVHEHNE He
MOXET (BYHKLUMOHMPOBATE Kak MHUOacLWansHoe eguHCTBO, 6CNM pyKa pacnonaraetca paccnabneHHo saofk Tena, no-
CKOTbKY MPUW EPEXQOe GT 0JHON MUOhacLManEHCA CTPYKTYPbI K APYrOH HANPABNEeHUe NyTel peske MeHARTCA. (348t Mbl
MPeKpaTM MGNONb30BATE TPOMOSAKUA TEPMUH «MHUOMACLMANBHAA CTPYKTYPA» M 3AMEHUM ero CNOBOM «<MbliLLLbl», 8CAN
HawW NGe3HskId YMTATenb roTOR NOMHUTE, YTO MbiLLA Ge3 OKpYXaLWweH es, NPOHWKAIWER B HEE W NPUMBIKALLEH K HER
hacLyn NPeAcTaBnAeT COBON NULLL KYCOK MsAca). Korga xe pyka nogHATa BEAPX, WM BuITATMBAETCA, KaK, HanpuMmep, ecrin
Bl NOAAETE B TEHHWUCE MNU BUCUTE HA BPYCLAX UNK Ha BETKe, KaK 3To aenaeT obesbaHa Ha Puc. 2.2 B, ofie 3TV MbiLLkI Bbl-
CTPAUBAIITCR B OAHY MARMIO U BEHCTBUTENEHO BLICTYNAIOT KaK Lient, COBRUHAIOWAN pebpa ¢ NOKTEM (M NpocTupaiolancs
panee B 060Mx HanpasneHuax — MyGuHHan ®poHTansHas NuHua Pykm).
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Puc. 2.2. Mputom, 410 chacumansHoe CoeMHeHMe BCErAa NPUCYTCTBYET MEXKAY MbILULAMK, NPUKPENNeHHbIMK K KNOBOBMAHOMY OTPOCTKY (A),
470 COBJMHEHME HAYMHALT Y4ACTBOBATL B HALLEH UIPe MEXaHWYECKMX CBA30K, TONBKO KOTAA PyKa 0KA3blBAETCA B NOMOXKEHUM BbILUIE FTOPU3OHTA-
niA nneda (B). (Puc. A BOCNPOW3BOAMTCS C NI0GE3HOr0 paspeluerns u3 Grundy 1982.)

MpakTnyeckan nonb3a OT Hallen TEopUN NPUXOOUT C
MoOHMMAaHMeM TOro, 4To npoénema ¢ noga4vei B TeHHWUCE
UK € YNpaXKHEeHUsIMKU Ha BpYCbax MOXET NPOM30HUTH B pa-
60Te NOBOIN U3 ITUX MBILLLL UNW B MECTE UX CoeguHeHus,
HO WMCTOYHMK 3TON NpobnemMbl MOXET pacrnonararbcsl B
CTPYKTYypax, pacroNoXeHHbIX BbILLE WU HUXE MO HaLLMm
penscam. 3HaHue 3TUX PenbCoB MNO3BOMAET Bpayy NpuHK-
MaTe 06aymaHHble pelleHusa npu BbipaboTKe cTpaTeruu
LENoCTHOro NeYeHns, B He3aBUCUMOCTI OT NMPUMEHAEMON
METOLMKMW.

C Dpyroi cTopoHbl, camn hacumnanbHbie CTPYKTYPbI
MOryT, B ONpefeneHHbIX cnyyasx, NnepeHocUTh cuiy Ha-
TsOKeHusA «3a yron». KopoTkas manobepuoBas mblllLa
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pes3ko narmbaeTcs BOKPYr NatepanbHoi NOALIKKK, HO HUKTO
He COMHEBaeTCA B TOM, YTO 3a4elCTBOBAHHOE 3[4eCh MWO-
chacumansHoe eguUHCTBO He npepsiBaetcs (Puc. 2.3). Takue
GM0KKU, KOTOPLIMK NoMbayeTcs (hacums, eCTECTBEHHO, pas-
peLUeHbl HAaLMMK Npasuamu.

B. Mny6una

Kak 1 peskue nepemeHbl HanpasneHus, Tak U peskue
CMeHbl Tny6uHBI He npueeTcTByloTCH. Hanpumep, korpa
Mbl CMOTPUM Ha KOPMyC Tena cnepeau, NMoruyHbIM KaKeTcs
COEONHUTL NPAMYIO MbILLILLY XWBOTA W (pacLU0 rpyanHbl Ye-
pes NoAnoALA3kIHHbIE MbILLLLI, UOYLLXE N0 NepegHen YacTu
rnoTku (puc. 2.4A). OWNMBOYHOCTL CO3HAHWUA Takoro nyTu
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Puc. 2.3. CBAZKK, M3rubance «3a yron», hyHKLMOHMPYIOT Kak NOfdb-
EMHUKKN — 3TO NPUEMNEMOR UCKNIOYEHWE U3 NPaBuia «HUKaKNX
pesknx nosopoToB». (Bocnpowuaeogutes ¢ nio6eaHoro paspeLLerms
u3 Abrahams et al 1998.)

cnefoBaHWA CTAHOBWUTCS OYEBMAHA, KOrAa Mbl NOHMMaeM,
YTO 3TV MbILLILIL! MPUMBIKAIOT K 3adHEeR 4acTu rpyauHbl U,
Takum 06pasom, coefuHaloTes ¢ bonee rnyGokoin tacum-
anbHOoW NIOCKOCTLIO BHYTPW MPYAHOM KNETKK, a He Ha ee no-
BepxHocTH (Puc. 2.4B).

FloAnoabA3bINHLIE

lpyanHo- MbiLULb!
KNH4N4HO-
COCL{eBIHas
MbILILE
®acuna

Pue. 2.4, 11 X0TA, eCn CUNLHO BbITA-  NGBEPXHOCTHOM

HYTb BEPXHWI OTAEN NO3BOHOYHWKA, (hpoHTANLHON

MOXHO NOYYBCTBOBATL MEXaHNYE- NUHUK
CKYH CBA3b MPAMONA MbILLLbI XWBOTA
W NOANOALAILIYHBIX MBILILL, MEXTY
HUMIN HET NPAMOTO COBAVHEHUA
BCMEACTBUE PasHULLI B TNYGUHE CO-
OTBETCTBYIOWMX UM thacumanbHbix

MNOCKOCTEN. B
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C. CD&BHHM npAMoe U MmeXaHH4eckoe CoOeiMHEHue

Mpamoe coeuHeHe UMEeeT UCKIIYUTENBHO dhacumans-
HYIO MPUPOAY, B TO BPEMSA Kak MexaHW4eckoe coeuHeHue
NPOXoauT 4Yepe3 NPenaTCTBYIOWMIA yHacToOK KocTu. Takum
06pa3oMm, Mbl BUOUM, HTO HapyXHas M BHYTPEHHSS KOCbie
MBILLILIBI XKWBOTA HaNpsAMY0 COeAWHEHbI Yepe3 GpPHLUHO
anoHeBpo3 1 6enyilo NUHUI0. AHanorM4HLIM 06pasom nof-
B3[10LLIHO-60/bLLIE6EepLOBLIA TPAKT cBA3aH HANPAMYIO C 3a/-
Heil MbilULein ronenu (cMm. Maey 6, rge ecTb 06a 3T Npu-
mepa). BHyTpeHHsR Kocas MbILLLUa XWBOTA W Hanpsrarens
LIMpOoKOW hacuyun, ¢ OpYrol CTOpPOHbI, 06NafgalT MexaHu-
HECKUM coefiMHeHreM 4epes rpebeHb NOAB3A0LUHON KOCTH.
MpAMas MeilLa XMBOTA W NpAMan MbilLa 6egpa, CXoaHbIM
06pa3om, He UMEIT NPAMOro hacuyransHOro CoeMHEeHUs,
HO 06M1apaloT KOCBEHHBIM MEXaHUYECKUM COEAUHEHMEM Ye-
pea TasoByI0 KOCTb MPW CaruTTanbHOM (M3rnb — HaTAXeHue)
ABWXKEHWUW, Kak, HanpuMmep, Npy HaknoHe Ta3a Brepea wunu
Hazap (Puc. 2.5, a Takxe cMm. [hasy 4).

A 1

D. MpenAaTcTBYIOWNE NNOCKOCTH

[MocTapavTeck He NognaTbCA UCKYLUEHWIO U HE NPOBO-
AuTe NyTb aHaTOMW4ECKOro noesaa Yepes NNockocTs ac-
LUK, MayLlen B NpoOTMBOMONOXHOM HanpaeNeHuWn, — Befb
Kak Torfa nepeparh HaTskeHue Yepes Takyw cTeHy? B ka-
YecTBe npumepa nNpvBedeM OMUHHYID NPUBOMSILLYIO MbILL-
Ly, HUCXOAALLYIO K LLIEPOXOBATON NMHUK BeApPeHHOr KOCTH,
a KOpOTKas ronoBka ABYrnaBoi MbILULbLI NPOAOIKAETCS B
TOM e HarnpaeneHun 1 3a LepoxosaTtoi nuHuen. Kaxercs,
3TO WM cocTaenseT muodacynansHoe eguHcTeo? Ha camom
fene, HeT, MOCKOMbKY Mbl BCTpeYaem MpensTcTByIoLLyIo
NNOCKOCTk APYroi MbiLuLbl, 60NbLIOK NPUBOAALLEN, CNOCo6-
HOM BOOGLUE npeceyvb Nepefayy HanpsbkeHWs OT ONMHHOW
npyvBofslLen K asyrnasoin meiwue (Puc. 2.6). Onate-Taku,
30ecb MOXET MMEeTb MeCTO HEKOTOpPOe MeXaHW4ecKoe Cco-
eauHeHne Mexay aTUMK OBYMS MbILLLAMUW, Kak B npuMepe
C, npuBefieHHOM BbILLE, HO Mbl OTBEPraem npennonoxeHne
O HanM4u1 NPAMOro coeuHeHus 13-3a pacumanbHOW CTeH-
KW, KOTOPas HaxoauTCA MeXAy MbilLLamn.

Puc. 2.5 - Mpaman Mbiwla 6eapa u npaMas MbIlLLA XUBOTa 06NaAal0T MEXaHWYECKWUM, @ HE NPAMbIM, COBNHEHMEM YEPe3 Ta30BYi0 KOCTb.
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Boneluas NpUBOAALLAR \
\ Mbillila (0Tpe3ara) \

| Wl
h@ms rmoaJ& "

JIBYFNARON MbILLLLI

Pue. 2.6. ECAv MbI NPOCTO NOCMOTPUM HA AAVHHYIO NPUBOSALLYIO
MbILULY W KOPOTKYIO FONOBKY BYINaB0ii 6epeHHON MbILb! (KaK

aT0 NOKA3aHO CNeBa), MOXKET NOKA3aThCA, YTO OHW COOTBETCTBYIOT
yenoBuamM muodacyuansHoro eauHcTea. Ho Korga mel BUgnm, 470
MNOCKOCTE 6ONBLWIOR NPUBOAALLEN MbILULLI OKA3LIBAATCA NOCEpESIHE
MEXTY HUMMW (KAK NOKasaHo cnpaea), Mbl NOHUMAEM, 4TO TAKOro poja
COBAVHEHWE NPOTUBOPEYMT HALLUM NpaBunam.

PenbChl CKPENAAIOTCA HA KOCTHBIX «CTAaHUMAX»
(B MecTax KOCTHbIX NpUKpenneHnn)

B pamkax KoHUenuuW aHaTOMWHecKux noesfos MecTa
MbILLEYHBIX MPUKPENNeHnii «CcTaHuuu» paccMaTpuBatoTCs
KaK 30Hbl, B KOTOPbIX MPOWUCXOOWUT B3aUMHOE NPOHWKHOBE-
HUE nofanexatluux BOSIOKOH MYCKYNBHOIO SNUMU3WUA WIu
CYXOXWUNUA B NEpPUOCT NOrpaHu4HOW KOCTW WK, pexe, B
KOMnareHoByl martpuly camoi kocth. B TepmuHonorum,
npegnoxeHHon B MMaee 1 (pazgen nocesilLeHHLIA Teopun
ABOWHOro MeLuka), Nof cTaHuMen NoHMMaeTcs MecTo npu-
KpenneHus BHelUHero muodacuvansHoro Mellka K BHy-
TPEHHEMY «OCTeo-apTuKynapHoMy» Metlky. MoxHo yBu-
L€Tb, 4TO camble MOBEPXHOCTHbIE BOMOKHA MpOOBUraloTcs
panblle, K crnefylolemy oTpeaky MuodhacunanbHeiX pellb-
COB U, Takum obpazom, coobLuatoTces ¢ Hum. Hanpumep,
Ha Puc. 2.7 Mbl BUAVIM, YTO HEKOTOPLIE KOHEYHbIE BONTOKHA
Muodhacumm cneea sIBHO CBsidaHbl ¢ pebpamu, B TO Bpems
KaK HEKOTOpPbIE ApYrie BONOKHA NepexodaT Ha cnenyolmnin
«MyTb» MUohacumn.

MNMpasuaa mrpsl
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Puc. 2.7. Ha a70i cpoTorpachum 30Hb! NpUcoenHerus pebep MoXHO
04eHb ACHO Pa3rMAAeTh, YTO B TO BPEMSA KaK 4aCTk BOMOKOH hacumn
NPUKPENIAETCA K PACNONOKEHHON HIKE KOCTH («CTaHLNA»), Apyras
4acTb BVKETCA K CreayloLIemMy OTPe3Ky «Penbcos» (LBeTHaA Bep-
cuA — oM. Puc. 2.1C Ha cTp. 56.)

Cyxo-
Kiunue

LAUHHORA
rONoBKN
JIBYrnasoi
MBILLB KpecTuoB0-6yropHan ceAaka
begpa 1

Puc. 2.8. TpaguumOoHHEIA B3rNag Ha KPecTLOBO-0YropHylo cesasky (B)
NoKa3biBaeT, Kak OHa CBA3bIBAET CeAanyLLHbIi 6yrop ¢ kpecTLom. bo-
Nee NPUCTansHbIA B3rnag ke (A) 0TMEYAET CyX0KUNNA 33 KONEHOM —
B 0COBEHHOCTH CYXOXuUNMe QBYrNasoil mbilust 6eppa — KoTopLIe
HENpepbLIBHO TAHETCA N0 NOBEPXHOCTU KPECTUOBO-0YrOPHON CBA3KN 1
3aTEM BbILLUE K KDECTLOBOM (hacumu.

Takum 06pazom, HanpUMep, YeTKO BUAHO, YTO CYXOXKUIUA
3a KONEeHOM NPUCOEAUHSIOTCA K 3a[iHe NoBepxHoCcTH cefa-
NULLHBIX ByrpoB. Tak Xe BUAHO W HTO HEeKOTOPbIe BOMOKHa
MUochacLmm 3TOro CyXoXunusa NPOABMraroTCA Aanee Bnnoth
[0 KpecTLoBO-6YropHOI CBASKN U BbILLe K KpecTuy (Puc. 2.8).
Ha a3t nocTosiHHble COBQMHEHWUA MepecTany ocobo yka-
3biBAaTh B COBPEMEHHLIX paboTax, KoTopkle, Kak Mpasuno,
ONWCHLIBAKOT OTOENBHO MbILLLbLl W hacunanbHble CTPYKTYpbI
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lepepaoime BONOKHA
(4acTs NyTeR AHATOMMYBCKOrO Noeaga)

NogxoneHwoe cyxoxkunme ——

Cepanuuisin 6yrop

__ Kpecruosas
thacuws
Cc c:ccc, c O c
el © = Kpecrey

GrabunbHbie 8ON0KHA
(BLICTYNAIOLIME B PO KDECTLOBO-GYrOpHON CBAZKN)

Puc. 2.9. My6okue BONOKHA HA OAHON CTAHUUM «COOBLLAIOTCA» NO PENLCAM B MEHbLLEH CTENEHK, YEM NOBEPXHOCTHBIE BONOKHA (10 KOTOPLIX

Ham fervye go6paThCa MaHyanbHbIM MyTeM).

€ TOYKM 3PEHUs UX AEACTBUA OT MECTa Hadvana pocTa [o mMe-
cTa NpUKpenneHns, a nogo6Hele UNNKCTPaLKMn NWb YCu-
NMBAIOT TAKOE BnevyartneHue.

BonbLIKMHCTBO CTAHUMIA aKTMBHO COOBLLAKTCA CKOopee
Ha NOBEPXHOCTHOM YPOBHE, HeMm B rNyO6OKOM Croe BOMOKOH,
1 XOpOLUMM NPUMEPOM 3TOrO CIY>XUT KPecTUoBO-6yropHas
cBA3Ka. YeTko BUOHO, 4TO 6onee riny6okKue crnov CBA3bIBAOT
O[HY KOCTb C OpYyrov W 3a npepenamu 3Toro coefuHeHus
oﬁna,qamT O4eHb OrpaHuYyeHHbBIMM CNocoBHOCTAMKU K nBn-
XKEHUIO UNKU COOBLLEeHUIO C APYrMMK TKaHamu. Hem 6nmxe
Mbl MPOABUraeMcs K NoBepXHOCTH, TEM BonbLLe Mbl HA6HO-
Oaem CoeuHeHuiA Mexay «penscamu» (Puc. 2.9). OgHako
M3NULLIHee B3auMOMNPOHWUKHOBEHUE Ha rny6oKUX YPOBHSAX
BefeT K Tak HasblBaeMoi paccnabneHHOCTU CBA30K, XOTH
CNULLKOM criaboe CooGLUEeHVE MexXAy PasHbIMU YPOBHAMMK
MOXET NPUBECTH K XKECTKOCTH MNK HENOOBWMMXHOCTK.

3. Penbcbl COBAMHAIOTCA U PAacXOAATCA
Ha CTpenkax v B feno

dacumansHbie NMOCKOCTU 3a4acTylo MepenneTanTca
Opyr ¢ Opyrom, CoeauHAsCh U pacxogack Ha cTpeskax (B AH-
N1 X Ha3elBaKOT CTPENOYHbLIMK HEPEBO,E[&MM); TaK Mel 1
6yaeM roBopuTb, COXpaHsAa HaLLy XENe3HOA0POXKHYIO MeTa-
chopy. Bece nnacTmHKM 6PIOLLHBIX MBILLLL, HANpUMep, Ha4u-
HaKTCH OT NoNepeYHbIX OTPOCTKOB NMOACHUYHBIX NMO3BOHKOE,
pasfoenaTca Ha TPW CNoA MbllL, C BONOKHaMKU Tpex pa3HbiX
TWUMOB, 3aTeM BCE BMecTe ornbaloT NPaMyto MbILLILY KUBOTA
1 CNUBAIOTCA APYr € Apyrom Ha 6enow nuHuK, a 3atem no-
BTOPSIOT BCE 3TU [EMCTBUSA, HO B 06paTHOI nocnefoBaterb-
HOCTW WU C gpyroi ctopoHsl (Puc. 2.10). B ka4ecTee elle
OQHOro NpUMepa MOXHO NPUBECTU hacuuasbHele NNacThbl,
cnuBaoLmMecs B 0gHO B NMOACHWYHO-TPYOHOM M KPeCcTLOBON
obnacTax, rae nepepacraroT B NNOTHbIE HACTIOEHUR, KOTO-
pble 3a4acTyto Hepasaennmbl NPU pacceveHnn.

CTpenku craBsT Hall OpraHuaM — a MHorga UM Hac Kak
crieuunanucTos — nepepn ebibopoM. PomM60BMAOHBIE MbILLLGI

BHyTpeHHsa kocas
MbILLLA XMBOTA

HapyxHas kocas
MbILULA KUBOTA

MpAMan Mbllwya
HMUBOTA

Nonepeyxas
MbILILA
HuBoTa

KeanpatHas nosc-
MNosc- HUYHaA Mbllwya
HUYHasA

MbiLliLA

Meitwua, Beinpamns-
10Las NO3BOHOYHMK

Pue. 2.10. Cnow thacumm GPIOLLIHON NONOCTM CXOAATCA N PacXOAATCS,
C03/aBas CNOXHbIA (yHKLNOHANBHBIA PUCYHOK (BOCnpon3soguTea ¢
no6e3Horo paspewenns Wx Grundy 1982.)



NPOCTUPAIOTCA OT OCTMCTLIX OTPOCTKOB A0 MeAWuarnbHon
rpaHuubl  nonatku. Ha nonaTke 4qeTko o6HapyXusaeTcs
hacumansHoe coefuMHeHWe ¢ nepegHen 3y64aTor MbillLen
(ocobeHHo oT dhacummn Ha rmy6uHHOW CTOpOHE pomMBoBuA-
HbIX MbILLL)., KOTOpas NPOXOOMT Mof NONAaTkol K rpyaHon
KNneTke, a Takxke coegvHeHve (oT hacumanbHOro cnos Ha
NOBEPXHOCTHOM CTOPOHE POMOOBWMAHBIX MbIWL) € MOAOCT-
HOW MbILWILEW, Nepexodsiuen Ha pyky (Puc. 2.11). Ml 6ypgem
4YacTo HabnwpaaTte, 470 dacumansHele U MruodacunansHele
nnacTbl CXOOATCA W PacxopsTes, W Gygem 3amedyarb, 4To
3a cYeT BO3OEMNCTBUA HANPSKEHWH, CUMbI U OCAHKW Te WK
WHbIE «penkChl» BYAYT BbIXOOUTL Ha NepPefHUiA NNaH 3a cyeT
NONOXeHNA Tena v BHeLUHUX Cun.

MecTo cxoxgeHus u/nnn nepeceyeHus HECKONbKUX MUO-
thacumankHbIX NNACTOB Mbl Ha3blBaeM «4eno»; U B Nepeyio
o4epeflb Ha yM NPUXOZAT Takue NpuMmeps! «genox», Kak nob-
KOBaA KOCTb WMV BEpXHAA NepedHas MOAB3AOLUHAA KOCTh
(Puc. 2.12). PacronoxeHue 3Tux MnpoTUBOGOPCTEYIOLIMX
BEKTOPOB YCWUMNWUA B 3TUX 30HAX UCKOYUTENLHO BAXHO AN
aHanuaa cTpyKTypbl No TEOpKUM aHaTOMUHECKNX NOe3aoB.

4. Ckopbie noe3fa v NPUropofHsLIe INEKTPUYKM

Ha noeepxHocTu Tena GonbLioe KONMMHECTBO MHOIOCY-
CTaBHbIX MblLUL, (Nepecekatolwmx Bonee ogHOro cycraga).
OHM 3a4acTyio NEpPEeKpeIBAT OfHO-CYCTABHbIE MbilULibI,
Keokgaa M3 KoTopbIx Ay6nupyet oaHy ocobyio YacTe obLyei
hYHKLIMKU MHOMOCYCTABHOW MblILULbI. Korga 310 npouexoauT
Ha NyTAX aHaTOMWHECKOro noezaa, Mbl HasbliBaem MHOrocy-
CTaBHbIE MbILLLLI CKOPbIMW NOE3faMu, a 3anerarwlume nog
HUMW OQHO-CYCTABHblE — MPUIrOPOAHBLIMU INEKTPUHKaMU,

MpumepoM MOXEeT MOCNYXWTb ANWHHASA ronoBka ABy-
rMaeoi Mbilubl 6egpa, KOTopas Ha4uMHaeTCs «Hafg» Taso-
6efpeHHbIM CYCTaBOM W 3aKaH4YMBaeTCH BHU3Y — NOf Kone-
HOM, @ 3Ha4uT, ABNAETCA CKOPbIM noespom. [MNyboko nog
HeW pacnonaralTca ABe NPUropogHble 3NeKTPUYKKU: Honb-
aa NPUBOAALLAA MbILLLA — OfHO-CYCTaBHAA NEKTPUHKA,
NpoxodsLlan Yepes Tas; U KOpoTKasd ronoska [Byrnasow
MbILWLbl — OOQHO-CYCTaBHAA MbIWILA, NPOXOAALLas TONbKO
yepes koneHo (Puc. 2.13).

3HayeHue IToro ABMEHWA COCTOWUT B TOM (Mbl rnyGoko
ybexaeHbl), 4TO OCaHKa B MeHbLLEel cTeneHn onpedeniercs
CKOpbIMW MOE3damu, PacronoXeHHbIMW Ha MOBEPXHOCTH,
Hem ry6oKo pacrnonoXeHHbIMU NpUropoaHeIMU 3NeKTpry-
Kamu, KOTOPbIMW 3a4acTy NpPeHeGperarT, MOCKOMbKY «C
rnas aonow, ua cepaua BoH».

0606wenne

MpUTOM, 4TO MbI MOMNLITANWCE MAKCUMANEHO NOAPOGHO
onucatbh, Kakue KpynHble MuodacumanbHblie MepuanaHbl
OYHKUMOHUpYIOT B Yenoeeqeckom opraHuame (Puc. 2.14),
HaLUKM YATaTENnu MOryT CAMOCTOATENLHO OGHAPYXUTb U Mo-
CTPOUTL COBCTBEHHLIE MepuamnaHbl, Cnegys NpPUBEAEHHLIM
HWXE npaBunam:

* CnepoBaTth 3a CTPYKTYPOW COEOWHWTENBHOW TKaHw,
COXpaHsisi MPUMEPHO NOCTOAHHOE HampasneHue U He nepe-

MNpasuaa urpe! @

Pue. 2.11. OT pomGoBuAHbLIX MbILIL Mbl MOXKEM NEPEKNKYNTLCA NGO
Ha MEPEAHIOID 3Y0YaTyio MbILLY, CO3AAB OANH NyTh BOKPYT Kopnyca
(4actb CnupansHoit JlnHun, Maea 6), nn60 Ha NOAOCTHYIO MbILLLLY,
£0314a8 elYe OAMH [yTh K pyKe (4acTs [NyBuHHOR 3agHei NuHn
Pyku, Maea 7).

npeirMBas 4epes cycTaBbl, Nepecekaroume dacumanbHeie
MNacThbl, UK € YPOBHA HA YPOBEHL

* OfpaliaTe BHAMAHME HA CTaHuuu, roe muodhacum-
anbHbIe NYyTW OKA3LIBAKTCA CBA3AHHLIMK C NexXallymun nopa
HUMW TKaHAMM

* O6pallarb BHUMaHWe Ha nobble gpyrve penscel, CXo-
[sLMecs Unu pacxoasilnecs ¢ AaHHOW NUHWEN

* [lckaTb CKpbITble OAHO-CYCTaBHbLIE MbILULbI, KOTOpEIE
MOrYT MOBNWATE Ha paboTy BCei NMMHUK B LLIENom

a7
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Puc. 2.12. MHOXECTBO Pa3HOHANPABINEHHbIX BEKTOPOB MUOMACLUMANLHOM CHMbI HAYMHAIOTCA B «[16N0» TA30B0M KOCTH.

Puc. 2.13. [InHHas ronoeka ABYrnasoil Mbllwusl 6eapa npeacTasnser Co60M ABYCYCTABHbIR CKOpLIA Noeaa. Mo Heil pacnonaraioTcs ogHo-
CycTasHas NPUroOpOJHAA 3MEKTPUYKA — KOPOTKAA roNOBKa 3TOM ABYrNABOM MBILLILbI, COBAWHAIOLLAACA Yepes LepoxXoBaTyi NUHKIO CO CpeHei
4aCTbi0 GONbLUIOA NPUBOAALLEN MbILLbI. Kaxaas M3 NpUropoaHbIX 3NeKTPUYEK B OTAENBHOCTU OTPAXKAET 06LUYI0 hyHKUMIO CKOPOro noe3pa.



TosapxHOCTHZA
3annan knna

Pefipa

Mo3BOHONHNK \

GnnkHan CTpyHa/xopRa

(nyGuHHaA
@poHTaneHan fuHus

KpOBEHOCHBIE COCYAbI
Baxagan Nuknd

MuitesapuTenEHLIR TpaKT

MoeepxHocTHAS
©poHTaNLHAA [IMHRA

Puc. 214 TIsmb NPOAOALHBIX AMHWA {4ETLIDE OCHOBHBIE IMHUM,
BKNONAOLYWE NPABYID M NEBYIO BOKDBLIE NUHKWK KaK AR, A TAKXe
Mybunkyto OponTancHy JIMHWIDY APSACTaBNEHs! B NONEPeYHOM
ceveHnn 6as0BOR CXBMbl NO3BOKOYHWKA Tena. DOPaTHTE BHUMAHUE Ha
BIAUMOCTHOLLEHWE NWHUA ADYT C APYTOM K C OCHOBHBIMY OpraHnye-
CKMMI CTPYKTYPAMH.

Yem KOHUENUNI0 AaHATOMUYECKHX N0E3]0B
HENB3A CYNTATD ...

D6ueid Teopueit MaHyanbHoR Tepanin

HactoAawan kHWra v TeopMA aHaTOMWYECKUX NOa3noe
MMEST OEN0 AL ¢ BHEWHAM MMOMACUMabHLIM «MeL-
KOM», onucaHHkeIM B Tnaee 1. Bea o6nacTe MaHMNYNALMKW
¢ cyctaeamu, Gyayyn 3a paMkamy KoHuenumn muodacum-
ANbHLIX MEPUANAHOR, OCTAETCA NPEAMETOM ONKCAHWA KHU,
NOGBALLBHHLIX ©CTeONaTH U XMPONPaKTUKke. KOHEYHO, Mbl
ofHapy»mnu, 4TO BOCCTAHOBNEHWE GanaHca mexay NUHMK-
AMU BHELLIHEro MMOGACLMan6HOMo MeWKa, oKpyxXamoulero
CYCTaB, NO3BOMHET CHATE HANPAXEHWE C CYCTABA W, TAKWM
o0pa3aom, BO3MOMNHO, MPOANWTL &ro Xu3Hb. OOHako, He-
COMHEHHO, XeNATenbHe U BEXHO patoTaTk ¢ BHYTPEHHUM
MELUKOM TKAHEA, OKPY>XAILMX CYCTAE, A TAKXE C KOMNNeK-
camMy COSAWHUTENBEHON TKaHW JOPCANBHON U GPIOWHOA No-
NOCTEN, HO 37O HE BXOOUT B KPYTr BOMPOCOB, OCBEWAEMEIX B
STON KHUIMS.

Dfued TeopMeild MuwewHaro ReHCTEHA

TeopuA aHaToOMUNECKUX NOe3fos paszpafioTaHa He AnA
TOro, 4Todbl 3aMEHWUTE OpPYrMe UCCNefoBaHUA MbILLEYHOW
AHKLMK, 8 NULLE YTOGE! CNYXUTE AONONHEHUEM K HUM. Mo-

Mpaenaa nrpes

NPeXHEeMy CHUTAETCs, MTO NOJOCTHaA MbIWUA NpUHUMAaeT
AKTUBHOE y4yacTue B OOKOBOM BpAaWATENbHOM ABMXEHUN
NNeYeBoi KOCTH U B TOM, HTCOLI HE BONYCTUTE M3NMWHEro
MEOWaNLHONO BPALWLEHWA, a Tarke cTabunuanpyeT nneye-
BOW cycTas. Ml NMWb JO6ABNASM K STOMY MbICAL, 4TO OHA
TaKXKe ABNASTCR YacToio MMySuHHOR 3aHel NUHWK pPyKK,
OYHKUMOHANBHS 06BEAUHEHHOrO MUGEIacUMANBHOMO MEpW-
OvaHa, NpoxonAwlere 0T MUarHUa Qo rpyaHoro otaena no-
3BOHOYHWKA.

B TO BpeMA KaK OaHHEA KHUME BKAKYAET B NUHWK Halle-
ro OpraHnamMa HONbLWHCTBO U3BECTHBIX MBILLILL, HEKOTOpPLIE
MbILLLLI HEMErKO ONUCATL NPK NOMOLWM HALLSH MeTathopbl.
FnyBuHHble MblwUk, ob6ecnevnearowine GOKOBOW NOBOPOT
Ta3a, HanpWMep, MOXHO PpacCcMaTpuBaTe {(ecny NPWLLy-
PUTECA W NOCMOTPETE HA HUX COOKY) Kak 4acTe MNyBUHHOA
nepeagHed NUHUK WK, BO3MOXHO, NpeanonaraeMon [ny-
GWHHOR 3agHer TMHUM, OgHaKO OHM ¢ TPYOOM NOONAKTCA
BKAOYEHUIO B KAKYHO-NMGO ANHMHHYIO AMHAIO hacumanbHoro
coeauHeHnA. JTH MbILLL! NPOWe BCero NPeacTaBuThL B CO-
YaTaHMK ¢ NPOYUMKA MbILLILAMU, 0pr>KaPOLI.LHMH Ta3, B eMae
Habopa TpexX GBA3AHHbIX BeepoB.'

Te MblLLLBL, KGTOPLIS OKAKYTCR HE HAIBAHEL, NO-NpPexXHe-
MY, HECOMHEHHO, (PYHKLUMOHMUPYIOT B OPFraHn3me 1 Koopauw-
HUPYIOT CBOH PaboTy € APYTMMH MBILLUAMUK, HO, BO3MOXHO,
HEé BXOOAT B OTMEYEHHEIE 3AeCk MMOhacuMansHBIe Lenn,

Ofweii Teopued ABIKEHNA

B 10 Bpemn, KakK HEKOTOPOE ABMKEHME KOHEYHO, Npo-
XOAWT N0 AWHWAM Mepnauadoe, fedoe aewkeHwe, 6anee
CNOXHOE, YeM NPOCTOR XEeCT, 80Ba NN MOXHO ONNCaTE neﬁ-
cTenem oTaensHON NWHMK. [edcTeunA, cBA3aHHbIe ¢ divK-
CUpPOBAHUEM, CTABMNKU3AUMER W pacTAXEHWEm B BOnbLIeH
CTENeHW NOANEXAT aHanMay NocpefcTBOM TEOPUM aHaTo-
MMYECKMX NOE3A0E M C MOTOBHOCTLIY BXOAOAT B COCTAB Me-
puavaHos. Takum 06pa3om, HALA CUCTeMA NO3BOMAST Npo-
BOAUTL AHANKMI DCAHKM, KOTOPAadA, B OCHOBHOM, 3aBUCMT OT
chvkcaumn,

Kaxaeii MePUOWaH OrUCEIBAST O4Y€Hb YETKYH NMHWUKD
HATAXEHWA, NPOXOAAWYID Yepe3 Teno, a H0NbWWHCTBO
,ElBH)KQHHf‘I, KOHEYHO X8, 3aXBaThIBAKT BCe Tand, H3IMeHAR
Yron BEeKTOpa HATMKEHWA KaXOyw cekyhHgy (Hanpumep,
PYTEONMET, BEINONHAKOLWMA yaap no MAYY, Nk gucko6on,
MEeTaWMWA Juck). M X0TA aHanus nocpeacTeOM aHaro-
MUHECKWX NCEe3[0B, CKopee BCero, Mor 6bl COCTOATE M3
CMNOXHBLIX OBVXEHWA, HEW3BECTHO, CYILECTEBEHHO N 3TO
[ONOAHUNG Gbl HaWe OBCYXAEHWE OWHAMUKM W KUHETKH-
K1. HanpoTWe Xe, oueHb NONE3HLIM OKAILIBASTCA aHamMm3
TOrQ, KakMe AWHUK OrPaHMYMBAaloT NepsoHaYancHele M-
raTefbHble BOSMOXHOCTM HaWero Tena — BpyrumKn cnosa-
MU, KaKHE U3 MUHWIA cTabBunnaauny SBRAKTCA M3NWLLHE
HANPAXEHHBIMKW MK 3AXATbIMM.

EAHHCTBEHHLIM CAOCOGOM NPEACTABNEHUA CTPYKTYPLL Tena
B Mupe CyLIECTBYET MHOXECTBO (IOPM CTRYKTYPHOMQ

aHanu3a.2 - 4 Metod CKeneTHbIX XxapakrepucTik/muodiac-
LMANbHEIX MEpUAWAHOB, ONMCaHHLIM B Mnaee 11, okasanca
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Mpaenaa urpu

NONE3HbLIM C NPAKTUYSCKOR TOMKK 3PEHMA, & C NCHXDNOTW-
YECKOM TOUKI 3PEHWUA — HEATPANLHELIM, YTO FOBOPUT B €ro
nonb3y. HekoTophie MOAXOfAb HAKMAOLIBAIOT ONPEAEneH-
HYI0 CETKY, WAaBNoH UMW HEKYID «HOPMANb» B MAATOHOBE-
CKOM CMBICIE Ha BCE Pa3HOOGpa3ue M3NHecKX HepT Ye-
noeeka. Mbl NpeanoYnTaeM TaKyo TEPMUHOMNOMIG, KOTOPanA
OTHOCUNACH Gb) K CBA3AM BHYTPH OPraHU3Ma KOHKPETHOro
4enoBeKa.

TTONHEIM 2HATOMUYECKHM TEKCTOM

XOTa TeMOA HACTOAWEH KHUMM ABNAIOTCA MbILLIBMHO-CKe-
nNeTHbiE OTHOLLIEHWUA, OHA He NpeacTaBnseT cobol Nporsee-
DEeHUA, LeNTMKOM NOCBALLEHHOro aHaToOMWK. Mcnonb3osaHue
NoBOro XOPOLWSro aHATOMWUYSCKOr 0 AThaca GygeT Xopowwm
NOACMOPLEM K HALLIEMY TEKCTY W 8ro MANKCTPaumam.s -7

Kaxkum oGpazom mbl NpeacTaBnaem NuREK

MpeacTaBReHe TPEXMEPHON, XWBOR U ABMXYLLGHCA
aHATOMWMK Ha MHWPHOA OBYXMEPHOW CTpaHuue GbLING 4y-
MO OnA y4YUTENEeA aHATOMWUM Co BREMEH Ba3poXagHuA,
korpa Man Credhan Babn Kankap Hadan penarve puUcyHkm
ana Angpea Besanws. MwodacuwanbHbie MepuiuaHb
MOXHO OMMCaTh NO-PA3HOMY: KaK NPAMYID 0OHOMEDHYID
AWHUIO, KaK 06BeAUHEHHYID Uenb Mradracumu, kak Bonee
WHpoKyo acUUanbHYIO MNOCKOCTE MW KaK 06bemHoe
npocTpaHcTeo. B 3TOA KHMIre ™Mbl NONbITaANMCL CObedu-
HUTbL BCe YeThipe cnocoba B Hagexae 3aenNaneTh BHUMA-
HWMeM YUTaTens xorTa 6b) 0OHMM WNK ABYMA. W, Kak ecerga,
NOCPEOHMK B BUAS KapThl HE MOXET ROAHOCTLI0 OTPA3UTL
OCOBBHHOCTH TEPPUTOPUN, HO, TEM HE MEHEE, MOXET OKa-
3aTbCA MOME3HbIM.

B nhavane kaxgon rAaBel NPUBOJATCA TOYHBLIE NWHWK,
HX penscel U cTaHuuu. JOoBONLHO NOAPOGHO ONWCEIBAIGTCA
KOHKpeTHLBIE MHothacumankHble Lenn. Bonee kpynHele BO-
NpPOoCchl, NOrPaHUYHBIE C TOW AU MHOW NMHWER UK &8 OTPe3-
KOM, OOCYXXO3IOTCA B KOHUE ONUCAHNS NIMHUM UK OTMEYa-
KTCA MHBIM Ofipason, [epean n3 onucaHHbIX NHWA (Thasa

3, NoRepxXHOCTHAA 3aHAA AMHKMA) ONpPeaenneT TEPMUHO-
NOruK 1 NOHATUA, HCNONB3YeMble BO BCEX NOCAenYIoLWMX
rnaeax, ¥, cNegoBaTenbHO, PEKOMEHA0BAHA K MPOYHTeHWIO
B NEPBYK) O4epenk.

Takxe B KaXOOH IMaee COASRKWTCA PYKOBOAGTBO MO
manenayuwd 1 ABHXEeHWKD NMHKK, paapaﬁcnaHHoe Ha ROoNk-
3y KaK YuTaTenio, Tak W NpakTUkyloweny epady. Mpu of-
CYXKOEHHN HEKOTOPBIX KNMHUYECKUX NOAXOA0B OTOENbHbIE
METOOWKW, ONUCAHHLIE B NUTEPATYPE N0 CTRYKTYPHOMY B3a-
WMOREACTBWID, DOCYXAAKTCA MWL NOBEPXHOCTHO, U TOMY
8CTb HECKONLKO NMPHUYKH.

BO-I‘IepBbIX, KOHUEenuu aHaToMU4eCKHUX Noe3noB MOoxX-
HO NPUMEHATb C Pa3HOoOpasHLIMKM MeTodWKaMKu; a npsn-
CTaBNeHue Mboro Hatopa TEXHUHSCKUX NPUEMOB NPUBENo
6bl K HEHYXXHOMY WCKNIOYEHMIO apyrux Npuemos. HaMepe-
HME aBTOpa COCTOWT B TOM, 4TOObI 3Ta TEOPUA BHECNa CBOW
BKNag, B Avanor W B3auMONoMOLWb Pa3fMYHBIX OTPacnen,
HECMOTPA Ha MPaHnLBl MeXay HAMM.

Tarke B HACTOAWER KHUIe CyLLecTBYET XeCTkoe orpa-
HHUYEHWE HA ONMCAHWME «KMBLIX» CNYYAEE W3 NPaKTUKM, KO-
TOpbI& O6BLIMHO NPSACTABNAIT COBOR YXACAWMWE YEPHO-
6enwie thotorpadun Moasid B HEECTECTBEHHBIX NO3AaX W PyK
TEpanesTa, 33CThiBLUWX HA TENE NEXAWEro Ha cTone Nauu-
€HTa. ABTOpY He XOTeNnocCh Gkl NPUKNAOLIBATE PYKY K CTONb
HE3CTETUMHOMY 3PEnuWy, U OH cuuTaeT Gonee NOFUHHLIM
NpPenoaaBaTe KOHKPETHLIE MPMEMb) «WM3 PYK B PYKW» — B Ta-
KO (hopMe, KOTOPYID B KHUMe ONMCATE HEBOZMOXHO. A ecnu
WE DAHHAA KHAMA BAOXHOBUT KOro-NGo HA MCMOAL30BaHWE
paznUyHbBIX NPUeMoB Ana padoThl CO CTPYKTYPaMK, NOka-
3aHHBIMM HAWMM MEPUANAHHBIM aHANM3OM, TEM Nyyle — 1
AnA BONNOWEHNA 3TOMQ BAOXHOBEHWA Mbl PEKOMEHOYEM BAM
HAWTW NPAKTUHECKWE 3AHATUA WA NERArora, a He KHWry.

B Mnhaeax 10 1 11 npeacTasnerbl 0coBbIE BOZMONHOCTH
NPUMEHEHWA 3TOW CUCTEMbI B TEPMMHAX CTPYKTYPHOTO B3a-
MMOOEACTEMS, & TAKXKE KPATKO NPUBOAWTCA PAR APYrX NPW-
MEHEHURA, ¢ KOTOPbIMK ABTOPY YAAMOCE &8 HEKOTOPOR Mepe
NO3HAKOMUTECA. Meil UCKpeHHe HaaeemMcH, YTO TepaneBTtl,
NpegcTaenALMe Apyrue HANPaBneHusa MeguUKHB!, CMOTYT
NepeHBCT TAKOro poga aHanus 1 B GBOM Cneuuannsnpo-
BaHHbIE HANpaBNeHus.

1. Myers T. Fans of the hip joint. Massage Magazine No. 75
January 1998,

2. Rolf I. Rolfing. Rochester, VI': Healing Arts Press; 1977.

3. Aston l. Asion postural assessment workbook. San Anfonic, 'TX:
Therapy Skilf Builders; 1998,

4. Keleman 5. Emotional anatomy. Berkeley, CA. Center Press;
1985.

5. Netter F. Allas of hurman anatomy. 2nd edn. East Hanover, NJ;
Novartis; 1997,

8. Clemente C. Anatomy: a regional atfas. 4th edn. Phitadeiphia:
f.ea and Febiger; 1995,

7. Biel A. The traif guide to the body. Boulder, PO: Andrew Bief
Publishing; 1997,
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3. MNoBepXHOCTHAA 3aAHAA AMHMUS
(NOBEPXHOCTHAA AMHUA CMMHDBI)

MNMepeas nuHWA, MNoeepxHocTHAaA 3aaHAR nupuA (N3MA) (Puc. 3.1), onuceiBAETCA gOBONBHO NOAPOGHO ONA TOro, YTo-
08l YTOUHUTE HEKOTOpPLIE O6GLME M YACTHBIE MOHATUA KOHLEMUWK AHATOMWYECKMX noedfoe. B nocregyllix rnasax,
NeCBAWEHHBIX OPYrMM MuodacumMancHbiM MmepuandHam, 6yayT MCNoNb30BAHLI TEPMUWHOMNOTMA N CTRYKTYPA W3NOXEHWUA,
NpUMEHAEMEIE B STOW rnase. B H83aBUCUMOCTH OT ciepbl BALWIMX WHTSPECOB, YTEHWE STOX MAasbl NEPBOH MOXET NO-
MOYL BaM B gancHEeRWEM YTEHUW.

OnucaHue

MoBepxHOCTHAA 3aaHAR NHMA (M311} oSbeaMHseT B A8€ I0HLI BCHO 3a0HI0K NOBEPXHOCTE TeNa OT NOAOWes! CTONL! A0
MAKYLWIKK FONOBLY: NANbUL! C KONMEHAMK W KONEHWU ¢ BposamK (Puc. 3.2). Korga keneHn eeinpAMnensl, N3N dyHKUnoHnpyeT
KaK CNNOWHAsA NWHWA B3AWMOCBA3AHHON MUOhacumn,

3nayenve ANA 0CAHKKH

Obwiee aHaqdeHe N3N ANA 0CAHKN COCTOMT B TOM, YTCO yaepamBaTe TENO B BLINPAMASHHOM MONGKEHUWA W NPEaoT-
BPALLATE €r0 CTPEMNEHUE CKPYTUTECA NP crmbanu, OnA BoINOAHEHWA 3TOR (hYHKUUW B TEHEHUE CyToK TpebyeTca, HTabk
MBILLEHHERA YaCcTb 3TOM0 MUOhacuManbHOro EAMHCTEE CogepXana 6onble MeANeHRO COKPALLAILIMXCH, BEIHOCNWBLIX Mbl-
WeYHBIX BONOKOH. [lNA BLINCNHEHWA STOW 3a0aqm TaKKe HeoBXoAMMO, HTOGL! dpacuManbHasn YacTe COCTOANA U3 CBEPXTAXE-
MbIX NNACTOR, KakK B axWNIoBOM CyXOXUNUK, NoAKoneHHBIX (hamstrings) melLLLax, KPpecTLOBO-GYropHOM GBASKE, rPYAUHO-
NOACHUYHOM (hacLMK, «Kabenax» MeILLE), BHINPAMIMOLLENA NO3BOHOHRUK W HA 3aTLINOHHOM Kpae.

HMeknioueHKe U3 3TCH BRINPAMASIOLWEN (YHKLWK — 3TO KONEHW, KOTOPLIE YHUKANEHBIM 06pa30M COMHYThl K3aAM MbiwLA-
My N3J1. Korga Mbl cTOMM, CUENNeHHBIE APYT ¢ APYroM Cyxoxunua N3M noMoranT kpecTeoGpasHeIM CBA3KAM NOANEPKW-
BATE BLIPABHMBAHUE MEXOY GONLLEBEPUOBOH U BeAPEHHOW KOCTLHD.

[leurarenshan QyHKUUA

3a vekniMeHeM cruba KoneHeid M NONOLWBEHHOIo Crba noaebkky aeuratensHasa ¢gpyHkuma N3N s uenom cocTouT B
BLINPAMASHYM 1 Nepepasrbadui. B xope passiTuA opraqdniMa meiwuel M3J1 nogHuMaoT ronosy MNaggHua ns amGpno-
NOMMYECKOro M3rMba, NOCTENENHO PACNPOCTPAHAACE M NPOABUraAch K rhasam v NO BCeMy TENy BMECTEe C TeM, Kak pebeHok
oBpeTaet cTabUNbHOCTE HA KAXKAOM M3 3TAMOB PA3BUTUA, BEOYLUHX K CTOALLGMY MOMOXEHHIO CYCTA NPUMEPHO rog nocrne
poxeHua (Puc. 3.3).

MoCkONBKY MBI POXOASMCA B COFHYTOM MONOKEHUH, 1 BCE HALLE BHUMAaHWE COPALUEHO BHYTPL, TO PASBUTHAE NPOYHOCTH,
HaBbIKA W paBHOBeCHA B [3J] accoumMMpyeTea ¢ MEANEHHOR BOMHOW CO3PEBaHWA, MOYLLGHA OT NepBWIHONS N3rnba K RONHOMY
M Nerko NOAnSpKMBAEMOMY BbiNnpsMneHnke. Aetop Ncanma 121, HanucaBWKWA «A NOAHWMY CBOA B3GR K XONMAM, OTKYOA
MHE MPUXOaMT NOMOLLL», MOXET 3T0 caenaTte 6naroaapA MNoBepxXHOCTHON 3aAHSIA NMHUK.
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Tabnuua 3.1 — MNOBEPXHOCTHAR NWHUA CMMHDI;

MHO(haCUHANbHBIE «PENbCLl» H KOCTHLIE «CTaHUuK» (Puc. 3.2)

KOCTHbIE CTAHUMW

MNOPACLIMANBHBIE PENLCHI

Nepeansa nag6posHan gyra

3arelnoyHLIA Gyrop

Kpectey

CenanvwHbi 6yrop

Menuenku 6egpeHHoR KOCTH

MarovyHana KOCTL

MNopgoweeHHaa NOBEPXHOCTL thanaHr
nanbyes HOTM

e T A e T S

CyxoxuneHeIn LWnem/acyua yepena

KpecTuoBo-noAcHUYHas dyacumna/ mMeillua,
BEINRAMNAKLWAA NO3BOHOYHWK

KpecTuoBo-0yropHan csaska
MNoakoneHHblE MbILWLE
NKpOHOXKHaA MbILLUA / aXUNSTOBO CYXOXUNUe

FlogoweeHHas dacumna U KOpoTkue crubarenud
nanbLeB HOMN




Puc. 3.2, Penscel 1 cTadumy MNoBepXHOCTHOM SIMHUWN CMNHBI

MoBEepXHOCTHAA 3aAHAA NUHKA.
MogpoGHoe paccmoTpenne

BHUMAHMWE: BofbLUMHCTBO OCHOBHBIX «0CO60r0 3Ha-
YeHUSA» JIMHWE HAYMHAKOTCA C QUCTaNLHOro WM Kaygans-
HOrO KOHUa. 3T0 GbII0 coenaHo MpPou3BObHO; Mbl IETKO
MorfM 661 HA4aTh W C FOMIOBELI, a B CEpejuHe Haluero Tena
3a4acTyio co3paeTcs HanpsXKeHue, KoTopoe rnepegaerca B
obe cTopoHbl. Halll BbIGOp TO4YKM OTCHETa HEe UMEET HuKa-
K1X COOBPaXeHUA MPUYUHHOCTH.

Hawa nepeas «cTaHums» Ha 3TOM OFIMHHOM MyTU MWO-
thacuuy HauMHaeTCA Ha NMOAOLLBEHHOW CTOPOHEe AWcTalb-
HbIX hanaHr nanbueB HOT W MPOXOAWT MO MOQOLLBEHHOW
yacTh ctonel. OHa BKNlo4aeT B ceba cyxoxunua crubarte-
nel NansLuUeB HOrM, a8 OHW B3aWMOCBA3aHbl C NOAOLBEHHOM
thacumei.

371 NATL NOMOC CUBAKOTCA B arnoHeBpos, KOTOPLIN Npo-
XOAMT NO (hPOHTANILHOW NMOBEPXHOCTY NATKM (NEPELHSASN HUX-
HAS CTOpOHA NATOYHOW KocTw), Lectas v HemanosaxHas
nonoca NPUCOeaMHAETCH K NMOAOLUBEHHON (lacuyum OT NATO-
r0 OCHOBaHWUA MAKCHLI, ¢ ee BOKOBOW 4acTK, U CNVMBAETCA C
M3/ Ha BHeLLHeM Kpae NATONHOW kocTh (Puc. 3.4 1 3.5).

6% Sax 5290
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06wue coobpaxenna

M3 aBnsieTcs ogHOW M3 HauGonee BadKHbIX
MWHWIA, KOTOpas, B OCHOBHOM, YNpaenAeT ocaH-
KOW W OBMXEHWEeM B caruTTanbHOW MNOCKOCTH,
nmbo orpaHu4MBas OBukeHue snepen (crub),
nuéo yeunueas ABWXeHWe Hazap (BeINpaAMneHune)
B CAyYanx HEBEPHOro (hYHKLUMOHUPOBaHWUS.

W xoTA mbi rosopum o M3J1 B @OUHCTBEHHOM
Yucrne, KoHe4Ho, ¥ Hac ecTe aee M3J1 — cnpaea
W cneea, U cnegyeT oTMeYaTh M KOpPEeKTMPOBaThb
AucbanaHec mexay aeyma M3J1 no BO3MOXKHOCTH
0O TOro, Kak Ha4uHatb padoTatb © ApYyrvuMu pu-
CYHKaMK OrpaHUHeHWs ABWKEHWUSA MO 3TOW UHUM.

MoxHo genarts U Haubonee obliee yTBepX-
AEHWe KacaTenbHO BCEX IMHWIA: HanpsixkeHue, Ha-
TAXEeHWe (NoNoXMTeNsHOe UMK OTpULATENbLHOE),
Tpasma W BWXeHWe, Kak npaeunno, nepenakwTcs
Ha BCK CTPYKTYPY MO 3TUM JIMHWAM.
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Puc. 3.3. B xone passutus MMJ1C ykopayusaeTcs Ans 1010, 4T06bI BHIBECTI HAC U3 NEPBUYHOMO W3ruba nossl 3aposiia U CO3AaTh YPaBHOBELIM-
BaKOLLMe ApYr Apyra Warubsl npamoctoayen ocankn. JansHeiiwee ykopaunsanune Moy MJ1C npuBOANT K CBEPX-BhINPAMIIEHWIO.

Puc. 3.4. Mogowsex-
Has hacuus, BKM-
4an natepanbHyio
nonocy, — nepesii
NyTEBOW OTPe30K
nnc.

Pue. 3.5. MopoweenHas
thacuua e paspese. 06-
paruTe BHUMAHWE Ha To,
YTO NatepansHas nonoca [
(A) cozpaeT oTARNLHbIA, HO
CBA3AHHLIA NYTb.
(Bocnpouasogurcs
¢ No6e3HOro paspeLeHns
u3 Abrahams et al 1993.)
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MopowsenHan thacuma

Bygy4v B camoM HK3Y, NOAOLLBEHHARA CTOpPOHA
CTOMbI 3a4acTylo ABNASTCA UCTOHHUKOM HEMNpUAT-
HOCTEW, KOTOPbIE NEepPeHOCATCA Ha BCIO OCTaBLUYy-
tocst nuHKID. OrpaHu4eHUa OBUXEHWS MOAOLBLI
YacTo COOTHOCATCA € NNOTHBLIMW NOAKONEHHLIMK
MbILLILAMKW, NOPAO30M NOACHUYHOro oTgena no-
3BOHOYHWMKA U YCTONHYMBLIM CBEPXBLINPAMIEHUEM
B 06NacTv BEpXHWX LLIEHbIX NO3BOHKOB. W xOTA
A 4acTO paboTalw C NOBEPXHOCTHID NOAOWBbI KO-
CTALIKaMK NanbLee U JOBOMBHO CUNEHO PACTAMM-
BAI0 3TON MAOTHOM thacLuy, BO3AeNCTBME No6oM
MEeTOAMKK, KOTOpPAaa NOMOXET paccnabuts ee, By-
OeT nepefaHo U Ha TKaHW BbIWwe no NuHuK. Ecnun
¥ BAc yCTalT PyKK, BO3MOXHO, BAM CTOUT NpuMe-
HWATE METOAMKY «MAYMK NOQ CTOMNOW», ONUCAHHYID
Huxe B «[1pOCTOM 3KCNEPUMEHTE.

CpasHuTE BHYTPEHHIOI U BHELLUHIOK CTOPOHY
cTonbl Bawlero nauyueHta. [puTom, 4TO BHeLHAA
YacTb CTOMbI BCEraa Kopoye, YeMm BHYTPEHHSA, Bce

e CYLLeCTBYIOT CTaHfaapTHble nponopuun. Ecnu
BHYTPEHHAA CTOPOHA cTonbl (OT 60MbLLWOro nane-
La HOrv o NATKK) KOPOTKas, TO 4acTo BCH cTona
OyneT cnerka BagepHyTa ¢ MeduMansHOW CTOPOHbI
(Ho 6e3 BbICOKOro cBofa) i cnoBHO 6bl UCKPUB-
neHa B CTOPOHY 60NbLUOro Nansua Kak «ropcTb»,
TO BCTb KaK ECNnU CIOXEHHYIO roOpcThIo PYKY Mo-
NOXWTb NapoHbio Ha cTon. B Takux cnydyasx He-
06X00MMO YANWHWUTL MeduansHbii Kpaw nopo-
LUBEHHO hacyuun.

Ecnv BHewHsn cTOpOHA KOpoOTKas, Ecrnn
MWU3WHEL WK NATAs OCHOBA MMIOCHLI BTAHYTA K
MATKE, WKW eCNU KAXETCH, YTO BHELUHAR CTOpO-
Ha MATKW BbITAHYTA BNepeq, To HeoGxoAuMO ya-
NUHWUTE BHELUHWIA Kpaid NOoAOLLBEHHOW chacuuu,
0CcoBEeHHO naTepanbHo. 3TOT PUCYHOK 3a4acTyr
CONpoBOXOaeT ocnabneHnue BHYTPEHHEro ceofa
CTOMbI U MEPEeHOCOM BECa Ha BHYTPEHHIOW YacTb
CTOMbI, HO MOXET BCTPeYaTbCA U B OTCYTCTBUE
NAOCKOCTOMNUA.

Mpocroit akcnepumenT

[na toro, 4To6bl NPOBECTU NPOCTOM, HO MHOTOA
04eHb APKWUIA IKCMIEPUMEHT W NoKas3aTtk NaunueHTy
coaTHeceHHocTs Beer M3J1, nonpocuTe nauveHTa
HarHyTbCcA Bnepeq (NoTAHYTLCS K Nankyam Hor, He
cruban konexu). O6paTuTe BHUMAaHWE Ha OBYCTO-
POHHWE O4EpPTaHUsA CNUHEI U NonoxeHue pyk. Mo-
rpocuTe nalueHTa oTMeTUTL AnA cebs oLlyLeHne
KaXX[0 CTOPOHbI 3a[Hei NOBEpPXHOCTU Tena.

Monpocute nauueHTa ¢ ycunuem rnokartartb
TEHHUCHBIM MAY UMK MAY Ans ronbdha nogo-
WBOW TOMbKO OAHOW CTOMbl, fenas 3To Mef-
NEHHO W TWATeNbHO, a He BbICTPO W 3HepruM-
Ho. [lycTb oOH/OHA npopomkaeT ynpaxHeHwe,
no KpaiHed mepe, B TeuYeHWe napbl MWUHYT
U npoeepbTe, 4TOOLI Oblna 3apgercTeOBaHa

BCA NOBEPXHOCTL OT OCHOBaHWA NanblUes [0 ne-
penHero Kpas naTky.

Tenepe nonpocute nauuveHTa NOBTOPWUTL Ha-
KNOH Bnepeq, W obpaTtute BHUMaHWe Ha OBYCTO-
POHHWE pas3nuyunAa B O4HepTaHUAX CrUHbLl U Nono-
XeHWU pyK (1 obpatvTe BHUMAHWE nauueHTa Ha
pasHuLly B owylieHusx). Y GonblUMHCTEA niogei
MOABUTCA O4EeHb XKWBOE MOHMMAHWE TOro, 4TO BO3-
AeAcTBMe Ha 0OHY Manyto 4acTb MOXET NOBMUATL
Ha uenoe. 310 npousBedeT 3apeKkT NoYTU Ha
BCEX, HO, 4TOO OO6UTBLCA TAKUX Pe3ynsLTaToB Hau-
6onee nerko, nocrapalTece He NPoOBOAUTL 3TOT
IKCMEPUMEHT Ha MayMeHTax ¢ CWUMbHLIM CKOMMO-
30M WK NOOLIMWU JPYrMMKM HapyLLEHUAMW [BY-
CTOPOHHEN CUMMETPUM.
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3TV hacun N LFP3aHHBIE C HUMK MbILLLBI, TAHYLLIMECA
Yyepes NooLLBAr. Y K §-:CTh CTOMbI, (DOPMUPYIOT M3MeHse-
MYIO «T2TKBY» N0 OThulUEHWIO K ANWHHBIM CBOAaM CTOMbI,
nomoras c6nNuante Ara KOHUA, NATKY W Nepeyto U NATYO
FOMOBKM rniccHsl (Puc. 3.6).

Kak mbl o6cyxaany B [nase 2, NOCBALLEHHON NpaBu-
nam aHaToMM4eckux noesfos, (hacuua He NpocTo Mpu-
KpennseTcs K MnATOYHOM KOCTW W OCTaHaBnuBaeTes (Kak,
Hanpumep, npegnonaraetca Ha Puc. 3.7A). Ha camom
[erne oHa NpUKpennaAeTcs K KonnareHoBOMY MOKPLITUH

NATOMHOW KOCTW, NEpUOCTY, KOTOPLIA OKPYyXaeT KOCTb Kak
npoyHas nnacTukoeas ynakoeka. Ecnu Mel cornacumcs ¢
3TUM, TO YBUOWUM, YTO Takum o6pasom nofoliBeHHas dac-
LUsi HeMpepLIBHO CBA3aHa CO BCEM, YTO MPUKpennsercs K
3TOMYy nepuocTy. Ecnu mbl Npofiem no NepuocTy BOKPYr
NATOYHOW KOCTWU, & OCOBEHHO Mo HeWl BOKPYr NATKWU K 3aa-
HE NOBEPXHOCTH (MAA No TONCTOW CMIOLWHOA nornoce ac-
umMn — cM. Puc. 3.8), To okaxemcs B Haqane crnepgyioulen
ONUHHOW CTSXKKW PenbCcoB, Ha4MHAKLLEACA ¢ axunnosa cy-
xoxunus (Puc. 3.8 1 3.9).

Puc. 3.6. CaruTTanbHblil paspes MeguansHoro cBoAa. BUAHO, Kak NoAowBeHHas acuma u pacnonoXeHHbie rny6xe Hee TKaHW 00pasyloT He
OHY TETHBY, KOTOPLIE MPYKMHAT W NOALEPKUBAIOT MeAUanbHBIN 8o/, (BOCnpoMsBoauTCA ¢ NI0GE3HOro paspewenus u3-Abrahams et al 1998.)

[ATO4YHbIE HAPOCThI

Bce 3HaloT, YTO MbILULILI MPUKPENATCA K KO-
CTAM; OOHAKO 3TOT 3[Apasbli B3rNan Ha BeLM co-
BEPLUEHHO He OTpaXaeT TOro, 4To NPOoUCXOaWT C
muodpacumeii. @acuys NOAOWIBLI — XOPOLLMIA TOMY
npumep. B yactHocTw, Moau, GeratoLue ¢ onopon
Ha noAyLLeYKy CTOMbI UMK N0 KaKOW-TO NpuU4KUHE No-
CTOAHHO HarpyxatoLue thacLuto NoJoLLBLI CTOMbI,
HEMNpepbIBHO OKa3bIBalOT HATAXEHWE Ha NATO4HOe
npuKpenneHve nofdoLlueeHHon chacummn. [NocKonb-
Ky aTa dracuys HanpsaMyo He NPUKpenIAeTes K na-
TOYHOW KOCTH, a, CKopee, CnuBaeTcs ¢ NokKpbiBak-
el ee «NNacTUKOBON 060NOYKOM» nepuocTa, To
B HEKOTOPbIX CIyHasiX NepuocT MoXeT NnocTerneHHo
OTTArMBATLCA B CTOPOHY OT KOCTW, hopmMrpys He-
YTO BpPOAEe «ManaTki» WU «HaBeca» Mexay 3Ton

TKaHblO U camoi KocTeio (Puc. 3.7). B 6onbLumH-
CTBE Cfly4aeB mexay NepuocToM U CBA3aHHOM ¢
HUM KOCTbIO pacrionaraeTcsi MHOXeCTBO OCTeo-
6rnacToB, CTPOUTENbHbLIX KIETOK KOCTHOM TKaHW.
3TN KNETKU HEYCTaHHO YUCTAT W HaAcTpavBaloT
Hapy>XHY0 NOBEPXHOCTL KOCTH. Kak npu nepBuH-
HOM hOpPMUPOBAHUM KOCTU, TaK U NpU ee nocne-
ayoLem «obcnyxusaHum», 0cTeobnacTbl, B CO-
OTBETCTBMW C 3aNIOXEHHOW B HUX Mporpammon,
3aMonHAIT CyMKy nepuocta. A Te nauweHTbl,
KOTOpbIE MOCTOAHHO HArpy>XawT MNOAOLBEHHYHO
chacumio, ¢ BGONbLLIOK BEPOATHOCTBH) PUCKYHOT
noAy4nTs hacunT NOAOLBLl HA NGOM y4acTke
MOBEPXHOCTK MOJOLUBLI, HO ECNU BMECTO 3TOro
NepuocT NofBEPrHeTCcs BO3AEUCTBUIO U OTOMAET
OT KOCTW, 0CTE06NacThl 3arnonHAT Nony4YmBLIeecs
MPOCTPaHCTBO U CPOPMUPYIOT KOCTHbLIA HAPOCT.
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Puc. 3.7.
@opmupoBaHue
MATOYHON WNOPLI
ocTeobnacTamm,
KOTOpbIE 3anon-
HAKOT NpOCTpaH-
CTBO OTTAHYTOrO
nepuocTa.

370 AEMOHCTPK-
DYeT ananTue-
Hble CBONCTBA
CUCTEMBI
COBANHUTENLHON
TKaHw, a TaKxe

W Henpasomep-
HOCTb KOHUENLMK
«MbILULBI NPR-
KpPennswoTes K
KOCTSIM>.

MogoteenHas

~ NatouHas
. Koctb

DOPMMPOBAHME BLIPOCTA
B NepUoCTe

Puc. 3.8. 3a cuer nepuo-
CTa NATKW NOAOLUBEHHAS
thacuua npeacTasnaet
BOWHCTBO C aXMN0BLIM
CYX0MMUMNEM W CBA3AHHbI-
MW C HUM MbILULAMI.

Puc. 3.9. Matka 8 paspe3e. Mbl BUAMM TO e AUHCTEO, CBA3bIBA-
tOLLIEE NOAOLIBEHHBIE TKAHN W MbILILbLI B NOBEPXHOCTHOM 3afHem
otaene Horw. (BocnponasoauTes ¢ NIOBE3HOT0 paspeLueHus ua
Abrahams et al 1998.)
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AXWNNOBO CYXOXWNUE MOXET 0KasaTbCH Nog CTONb
CUMNbHLIM HATSHKEHWEM, YTO OHO MPUKPENAETCH HE TONb-
KO K MEPUOCTY, HO U BXOAMT B KONMNAareHoByl CeTb Camoi
MATOYHOM KOCTW, Kak AEpeBo, BpacTalllee KOpPHAMU B
3emnio. Beixogs n3 NATOYHOW KOCTM M ee NepuocTa, Hall
nyTe WOET BBEPX U BMECTE C NOOLEMOM PaclUMpAETCs 1
CTaHOBUTCA GONee MMOCKUM.

MaTka kak cTpena

MpencTaesTe cebe HKHWMIA oTAen 3Ton dac-
UMansHOW NUHUKA — MOAOLUBEHHYIO dhacumio M
dacumio, CBA3AHHYIO C aXUMNOBbLIM CyXOXUNMem
— Kak TeTuBy, a NATKY kak ctpeny. Ecnu pac-
CMaTpuBaTk 3TO Kak «TeHCerpuTu»-CTPYKTYPY,
TO NATO4YHAA KOCTb CTAHET PACMOPKOW CXaTua,
KOTOpas BbiTAnKueBaeT Hapyxy TkaHu M3[1, Bbl-
CTYNawLue B pofv KOMMNOHEHTOB HaTfXXeHWs, 1
co3pgaeT Heobxogumoe NPOAOIPKEHWE CNWHbI OT
KoneHei K nanbuam Hor. MNMockoneky M3J1 Hacto
OKaXKETCH XPOHUYECKW NEepeTAHYTON (3TO 06bI4HO
MPOVUCXOZMT Yy Ntoger ¢ OfHUM U3 HacTo BCTpeYa-
IOLLIMXCA HapyLUEHWIA OCaHKu — HaknoHom Bnepen
OT CTOMbl K TA3y), OHA MOXET BbITONKHYTb MAT-
Ky Bnepef, B NOgTapaHHbIA CycTaB unu, Kak npu
OPYrom 4acToMm CMELLeHWUK, MepeHecT KOMIIeKe
GonbLok U Manoi 6epLoBbLIX KOCTEN Ha 3adHI0K
YacTb TApaHHOW KOCTWU, YTO MPWBOOMUT K aHano-
rudHomy pesynertaty (Puc. 3.10).

Y106kl NPOBECTU OLIEHKY COCTOAHWA, B3rns-
HWTe Ha CTONy nauwWeHTa C faTepanbHoi CTopo-
Hbl, KOrfia TOT CTOWT, W NPOBEeaMTe BHW3 Boobpa-
XKaeMmyto BEPTUKAbHYHO NUHWIO OT HIKHEro Kpas
nartepanbHOW NoAbPKKK (MK, ecnv Bam Tak yao6-
Hee, NpUIoKWUTE BEPTUKANbHO yKasaTenbHbli na-
neL oT KOHYMKa NnoAbikku Ao nona). MocmoTtpure,
Kakas 4acTb CTOMNbl OKasanack nepep nuHUen, a
Kakas — no3agun Hee. AHaToMnsA yKasbiBaeT Ha To,
YTO nepep NMHWEN OOMKHA OKa3aTbes 6onbluan
YacTb CTOMbI, HO, NOCNE HEAONTOW NPaKTHUKK, Bbi
CMOXeTe OonpefendTk cny4au, Korga sa nuHuen
pacnonaraerca CNULKOM Marnasg 4acTb CTOMbl.
Takol pucyHOK AeMOHCTPUPYEeT peaynkTar nepe-
TaHyTocTW [N3J1 1 He gacT naumeHTy YyBCTBOBATL
cebs B 6e30MacHOCTH, NMoka Bkl byaeTte 6anaHcu-
poBarte 6efpa Hag Horamu.

«[1aTKa KaKk cTpena» onNUChLIBAET 3TO NepBOe coeaun
HeHWe — Mexay NoAOLUBEHHON hacumnein U axmunnoBskih
CYXOXMWNMEM — Kak MpUMep YHUKanbHbIX KIWHUHECKMU:
coobpaxeHn, KOTOpbLIE CNeaylT M3 KOHUEnuunm Muo
thacumansHbIX eqWHCTB.

Puc. 3.10. Korga MuodhacLansHOe eanHCTBO, COCTaBNALLEE
HIKHIOW YacTb NJ1C, crArvBaeTcs, NATOYHAR KOCTb BbITANKNWBAET-
Cf K LWKOMOTKE, KaK CTPena, 0Tnpasnsemas B nonet HaTAHyTOM
TETUBOM NyKa.



Tem xe, KTO CKaxyT, 4TO 3TO OfnpegenseT-
CA HAacneaCTBEHHOCTLIO, UMK YTO 3HAYUTENbHOE
CMeLLeH1e NATOYHO KOCTW BrNEpEL K CYCTaBy He-
BO3MOXHO, Mbl Npegnaraem nonpo6oeaTs cnegy-
oLee:

* oceobogute/paccnabbTe  MOQOLUBEHHYIO
thacumio, BKNIOHAA natepanbHyto Nonocy, B Ha-
npaBneHun K NATke

* oceobopguTe/paccnabsTe NOBEPXHOCTHLIE
3aAH1e 4acTW HOrM (KamGanoBUOHYIO N MKPOHOX-
HYI0 MBILLLGI) MO HaNpPaeneHWo BHU3 K NATKe

* nopsuraiTe NATKY BHYTPb W Hapyxy, pas-
pabaTtbieas ee NafioHbl0 B rOPCTU U yaepxusas
(hPOHTANLHYIO MOBEPXHOCTb NPeAnOCHbI.

B Haubonee TpyAHbIX Cry4asx MOXET MoHa-
nobuteea elue 6oneslie ocsoboouTe/paccnabuts
CBA3KM LUMKONOTKK, MegneHHo u rmyboko pabo-
Taa oOT yrna Kaxaon NoAsbKKK M MO guarcHanu K
yrny nAtku. B peaynetate Bbl yBUOUTE HE3HAYM-
TenkHOe U3MEHEHWEe KOMMYecTBa CTOMbl Nnosagu
NMAHUK NOALDPKKA 1 O4eHb OLLYTUMOE U3MeHeHue
B MOAJEPXKKW 3afHeid 4acTu Tena nauveHTa.
CriepoBaTtenbHo. € TOYKW 3PEHWUS CTPaTeruu ne-
YeHws, aTa Npouenypa AonkHa npealecTBOBaTh
MobbiM MaHUNYMALMAM, HanpaeBneHHbIM Ha Mc-
npasneHne 3agHero coBura Tasa.

MoxanyiicTa, o6paTuTe BHUMaHWe Ha To, 4TO
nokasaTenem ycrexa ABnaeTcs BUOUMOE M3Me-
HEHWEe KONMUYEeCTBa MATKU NPW NOBTOPHOM OLEH-
KE COCTOSIHMA C MCNONb30BAHWEM fOLLDKKM B
Kadectee opueHTupa. BoamoxHo, notpebyeTcH
NpoBOAUTL MOBTOPHLIE Npouenypbl 0o Tex nop,
NnoKa HaknoH Brepen B OCaHke nauueHTa He
6ynet ycTpaHeH u gpyrow paboToi (Hanpumep,
oceoGoXAeHUeM AMCTaNbHbLIX KOHLOB MOAKO-
NeHHbIX MbILWL UM NOJHATUEM NPAMOIR MbILULIbI
6eapa MNaM).

[NoBEPXHOCTHAN 3AAHSA AMHHS @

Ckopbie u npuropofiHbie Noespa

K axunnoBy CyxXOXWTWIO MPUCOEANHSIOTCA
OBe KpyrHble Mbllusl: kamBanoBugHaa c rny-
6OKOIA CTOPOHBI U MKPOHOXHASA MOBEPXHOCTHOM
€TOpOHbL. Mockonbky Mbl NOAPOBHO OnMckIBaEM
M3J1, Mbl ocTaHEMCH HA NOBEPXHOCTHOM YPOBHE,
TO €CThb Ha UKPOHOXHOM MblLLLe. Ho BHa4yane Mbl
nossonuM cebe cnerka OTBREeYLCsl, MOCKOMbKY
Ham cpasy npegocrasnseTcs BO3MOXHOCTL NpPo-
WUNNMIOCTPUPOBATE elle OAHY YacTb KOHLEenuuu
aHaToOMW4YECKWX Noeznoe, a UMeHHO MOEH O CKO-
PbIX U NPUropoaHblx noeanax. MuothacuynansHbie
aKcnpecchl nepecekaloT Gonee OQHOro cycraea,
a 3nNeKTpU4K1 NPOXOAAT NULLL OAWH CYCTas, Ha
KOTOpbIA K BO3geicTeyoT. C HeKOTOpbIMK UC-
KNKYeHUAMW B TOM, 4YTO KacaeTca npegnnedvdss v
MKpbIl, ANEKTPUYKA 3a4acTyl0 OKasblBalOTCA pac-
NONOXeHHbIMW rMy6Xe W ABNIAKOTCH, CKOpee, BHY-
TPEHHUMI, NO OTHOLLIEHWIO K 3KCMpeccam.

OpHako 3TOT NMOBEPXHOCTHLIA 3agHWiA ane-
MEeHT MWKpbl WCKNH4YeHWem He HABNAETCA. [Be
ronoBKK HKpOHO)KHOﬁ MbilULbLl NepecekawT W
TONEHOCTONMHbIA, M KONEHHBIA CycTas, M MOXEeT
BO3[encTBOBaTL Ha o6a (Puc. 3.11). bonee rny-
6oko pacnonoxeHHas kambanoBugHas MbiLL-
ua nepecekaeT TONbKO LKMKONOTKY, Npoxoaa ot
NATKW K 3agHen Yactu GonbliebepuoBor KOCTH,
MEXKOCTHOW membpaHe U ManobepLoBoin KOCTH,
1 paGoTaeT TONLKO Ha 3TOM cycTase. (Tak Hasbl-
BaeMbiii roneHoCTOMHLIA cycTas npepcTasnfeT
coboi, Ha camoM fene, ABa cyctaea: Gonblue-
6epuUoBO-TapaHHLIA, BLINOMHAOWMIA NOAOLUBEH-
HOe W ThiNkHOE crubaHue 1 NofgTapaHHsIi cycTas,
OTBEYarLMiA 33 MHBEPCUIO W 3BEPCUIO, KaK Mbl
aTO HasbliBaem. ¥l XoTA Tpexrnasan Mbiluua UKpbI
— KambanoBuMaHaa M MKPOHOXHAA MbILLULI BMe-
cTe — BO3[EWNCTBYET Takxke W Ha noAtapaHHbIA
CycTag, Mbl 3TOT BOMPOC NMOKa OCTABUM 3a 4ep-
TOM Halero BHUMaHWs 1 GyaemM paccMmaTpusats
KamBanoBUAHYO MbILLLY KaK OfIHO-CYCTaBHY10.)
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Puc. 3.11. AxunnoBo CyXoXunue u MKpoOHOXHas
MblLLLA 06PA3YIOT MOBEPXHOCTHYIO MbILLLY-3KCNPECe,
KOTOpan NepecekaeT W LWWKONOTKY, U KONEHO.
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Ecnu 61 Mbl CENW Ha 3MEKTPUYKY KamBanoBUOHOW MeILLLLI, TO
exanu 6kl No ToMY e camomy hacumansHoOMy NNacTy 1 npuexanu
6bl Ha hacumio 3agHel 4acTh NogKONeHHON MbILWLLI, KOTOpas ne-
pecekaeT KoneHo W crubaeT ero (a Takxe, Korga KONeHo COrHyTo,
BpallaeT 6onbluiebepUoByl0 KOCTh NaTepansHo MO OTHOLLIEHMIO K
Mano6epLoBoOi, HO ITOT BOMPOC Mbl Cel4ac paccMmaTpuearh He 6y-
pewm) (Puc. 3.12). SKcnpecce xe MKPOHOXHOW MbILLILIbI MOXET, TaKuM
obpa3som, y4acTBOBaTh Kak B crmbe KoneHa, Tak U B NOAOLIBEHHOM
crube, HO 06e 3NEeKTPUHKK NPOU3BOLAT NULLL MO OAHOMY OEACTBUIO
Kaxgas. Mbl elje HeoAHOKPaTHO YBMAWM, HTO 3TO ABNEHUe NnocTo-
AHHO BCTpe4aeTcs Ha MrothacumanbHbiX MepuauaHax.

BHUMAHUE: BaxHo OTNMYaTh 3KCMpecchl 0T aNeKTpuyek, no-
CKOMbKY OCaHKa/MonoXeHue Tena, Kaxk npasuno, ynepxusaeTcs
BHYTPEHHMMU 3NEKTPUHKAMM, @ HE BHELLIHMMY 3KCTIpeccamm.

Puc. 3.12 — MoA aKenpeccom UKPOHDKHON MbILLLLbI
3arneraeT napa anekTpUyeK ~ KambanoBmaHas MblLLa
1 NOAKOREHHaA MbLLILA.
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Cxop ¢ penscoB

Was no M3 no HanpaeneH o K MKPOHOXHOM
MbILLe, Mbl BCTpeYaem nepeoe M3 MHOXecTBa
nepern6os, KOTOpOe, B NpaBuax aHaTOMUYECKUX
noesnoe, Mbl Ha3biBaem «CXOOOM C PENbLCOB».
Cxop ¢ penscoe ABMNAETCA UCKMHYEHWEM U3 npa-
BWN aHaTOMMYECKUX MOEe3O0B, KOTOPOE MOXHO
OBBLACHWTE Tak, YTO 3TO OKAXKETCH MONe3Ho Tem,
KTO 3aHVMaeTcs Tepanuen OBuxXeHWs 1 paboTaeTt
C MArKMMK TKaHAMM.

[ns Toro, 4To6bl pasobparbes B 3TOM NEPEOM
BaXKHOM WCKIIOHYEHWM, Mbl OOSDKHbI Bonee npu-
cTanbHO B3rNsHYTL Ha B3auMogencTBue obeux
FONOBOK WKPOHOXHOM MbILLLLI W CYXOXUIUAMA
Tpex nopgkoneHHsix Mol (Puc. 3.13).

Ha Puc. 3.13 4eTko BMOHO, YTO MKPOHOXHAS
MbILLLIA U NOAKONEHHbIE MbILILUBI ABNAKTCA OOHO-
BPEMEHHO U pasfeneHHbIMU 1 cBA3aHHbIMU. M xoTa
flo CTPOrMM npasunaM aHaTtoMUYECKUX NoesnoB

Puc. 3.13. B3aWMOOTHOLLEHWE FOMOBOK MKPOHOXHO#M
MBILULEL M CYXOXUINAMMU MOAKONEHHBIX CYXOMUNMIA

¢ ntoGesHoro paspeluenns ug Abrahams et al 1998.)

B NOAKoMNeHHOoN o6nacTy 3a KoneHom. (Bocnponasogurcs
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OHWU HE MOryT rnpeacTaensaTe cobol MuogacLm-
anbHoOro eguHCTBAa, MYHKUMOHUPYIOT OHU UMEH-
HO TaK, HO TOMbLKO MPW BbINPAMIEHHOM KONEHe.
FONOBKWU MKPOHOKHOWM MbILLLI TAHYTCHA K CyXO-
XKUNUSAM MOAKONEHHbIX MbILLL, MPOXOAAT 3a HMX
M NPUKPENNAIOTCA K BEPXHEW YaCTU MbILLIENKOB
6epgpeHHon kocTu. MNofkoneHHbie MbILILbLI UAYT
BHW3, NPOXOQAT 32 MKPOHOXHbLIE MBILLILILI U NPK-
KpennsawTcs K bonbliebepLoBoi u manobepLio-
BOW KoCTsM, [pn yCnoBuKM, 4YTO KOMEHO COrHYTO,
aTW ABe MuothacymanbHbie NONOChl MAYT camu no
cebe, HecBA3aHHbIe APYT C APYroM, XOTA U pacno-
noxeHHble no cocegcTry. (Puc. 3.14B). Ho eme-
CTe C TeM KaK KOneHHbI CyCTae BbINPAMNAETCH,
MblLenku 6egpeHHOn KOCTU CXOOATCA K o6enm
MuopacLmsam, CTArMBas BECb 3TOT KOMMNEKe

u obecrneyvBas UX COBMECTHY paboTy, CNoBHO
OHW — Kak OBe napbl pPyK, Aepxaluux apyr gpyra
3a sansacTes (Puc. 3.14 An C).

MMEeHHO 3TO MYyCTb MHOTOCMIOBHO, HO TOYHO
06BACHSIET, NOYeMy Bam MPOLLE NOAHATL KINKOYW C
rona, COrHye KOleHW, a He OCTaBWB WX BbINPSAM-
neHHbiMK (Puc. 3.15) Bonee TOro, ato OemoH-
cTpupyer, 4to Bea M3 aBnaeTca cnnowHoi nNpy
0bblMHOM nonoxenun cros. B iore, Hanpumep,
no3vumm (acaHbl), NOCTPOEHHbIE Ha HaKknoHe Bre-
pen ¢ BbiNpAMAeHHbIMKW Horamu («cobaka, cMmo-
TPALARA BHM3», «MNYr», HAKNOH BNEpeg wunun pac-
TAXKKA TNOOKONEHHbIX MbIlL) 3a0eWCTBYOT BCHO
M3J1 B uenom, B TO Bpema Kak HaknoH Bnepep c
COMHYThIMKW KONMEHsMKW 3acTasuT paboTarb TOMbKO
BEPXHIOK YacTb Mrodacumy 3Ton NIMHNA.

B
BeppenHan
KOCTh
lMopxonenHoe
cyxmsunue
Bonsuue-
fepuosan
KOCTE
KpoHoxHaA MbiluLa

Puc. 3.14. Korga KoneHo corHyTo, Muochacuis G6eapa n MUotacums HKHENR
4acTv Hori DYHKUMOHUPYIOT No oTaensHocTk (B). Korga KoneHo Bbl-
NpAMNAETCA, 3TW eAUHCTBA MHO(baGIJMH CBA3LIBAKOTCA B OQWUH CNNOLWHON
pa6o4nit otaen (C), Kak nepenneTeHHbIe pyKn akpobaTos

(A — CpasHure ¢ Puc. 3.13).

Puc. 3.15. Korga konenn corryTsl (B), BepxHAR u HWxKHAA YacTu [11C He
COBAUHAIOTCA, W crb & BegpeHHoi obnacTy ropasao npowe. MNpu eui-
npamMnedHbix Konerax (A) NI1C npeacTasnaet co6oil CNNOWHYIO NUHKUIO, W
HAK/IOH BNepes MOXET 0KA3aTbCA HE CTOMb YK NPOCThIM.
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[uctanbHbie NOAKONEHHbIE MbIWLbI

CoeguHeHne Mexgy ronoBKaMu UKPOHOKHOM
MbILLILBI M OWCTANBHBIMW TONOBKAMMU MBbILLL, CTU1-
6aTenei roneHn MoXeT OKa3aTbCH CTAHYTEIM, YTO
06bIYHO NPUBOAWT K Cruby HEe B KONEeHe, a K cMme-
wieHnio 6onblue6GepUoBoi KOCTW. 3TO BIMMADUT,
kak ByaTo oHa pacnonaraercs nosaau 6egpeHHomn
KOCTW, 8CN CMOTPETL COOKY.

3peck OT BallMx nanbues noTpebyeTca cuna,
HO Ballle ynopcTeo 6yaeT Bo3HarpaxaeHo. Monpo-
cuTe NauyreHTa NMeYb Ha XKXMBOT, COTHYR OOHO Kone-
Ho npakTnyecku Ha 90 rpapycos. MNMpuaepxueanTe
HOy NauueHTa rpyauHoR Unmn nnevom, 4ytobiel nog-
KONEHHbIE MbILULILI MOTTIW Ha Bpemsa paccnabuthb-
cA. 3auenute nanblbl HA BHYTPEHHeW CTOpoHe
NOAKOMEHHLIX CYXOXWIWIA, «nponnbiBas» Mexay
3TUMK CYXOXKUNUAMK (OBa C BHYTPEHHEen U OgHO C
natepankHOW CTOPOHbI) U FONOBKAMW MKPOHOXHOW

MbiLUUbl. [poBepeTe, 4TO6kRI NanbLbl 06A3aTensHO
OBUranuck No nogKkoneHHsIM CYyXOXUTUAM, HToGbI
He KacaTbCs NOBPEXAEHHOro MecTa B NOOKOSIEH-
HoW obnacth. lNycTe Tenepb NauueHT cam ocy-
LecTBAET OWXKEeHWEe HOrON .a Bbl 3aTem ybepuTe
nopaepxXky. Mpu HaTSHXKEHWU MOOKONEHHbIE CY-
XOXWINA BbICKOHAT HapyXy, NO3STOMy OCTaBbTe
nanblpbl Ha MecTe.

Monpocute, 4106LI NALMEHT MefneHHo ony-
CTWN HOTY Ha CTON, NOKAa Bbl MEANEHHO NpoaBura-
eTeck BBEpX No NofKONEeHHbIM CYXOKUIUAM (HO B
LEenoM NPOCTO COXpaHANTe NoNoXeHne nanbues,
nycTb NaumeHT paboTaeT cam). SKCLEHTpUYecKoe
COKpalleHUe YASNIMHWAT MNOOKOMNEHHbIE MbILLLbI,
OCBOGOAHB MX aucTaneHble KOHUL!I U ecnin ne4e-
HUEe oKaXeTcs ahheKTUBHLIM, OHO MpUBedeT K
npopewxeHuio GonbLlebeploBOA KOCTU Briepef
non 6enpeHHyto.

BpauieHue B KONEHHOM CycTaBe

XoTa (PyHKUMOHANbHOE BpalleHne KoneHa
BO3MOXXHO TOJSIbKO, KOMj@ OHO HAaXoauTcs B CO-
FHYTOM NONOXEHWW, OOBOMLHO YacTo B OCaHKe
BCTpeYaeTcs BpalleHue bonbLluetepLoBoin KOCTH
Ha 6epeHHoN. DToMy MOryT cnoco6CTBOBATE He-
CKONbKO (haKTOpOB, B TOM YWUCNE W Harpyaka Ha
nepuapTUKynaApHble TKaHW W Harpyska, ugylias
OT cTOnbl, HO autbchepeHUMporaHHan o6paboTka
ABYX nap NoOKONeHHbIX MbIlUL MOXEeT OoKal3aTkChA
LoBONbHO 3ththekTUBHON.

Ecnun GonbluebepluoBas KOCTb BPALLIAETCA Me-
AvansHo (M3MEepsIETCA NO HanNPaBNeHuIo, B KOTO-
poM HaxoauTca Byrop 6onbLuebepLUoBoi KOCT NO
OTHOLLIEHMIO K HAKONEHHUKY), TpeByeTcs MaHyanb-
Has paboTa Hag MefnankHoR Napoii NoAKoNeHHbIX

MbILLL, (MONYCyX0XULHaRA 1 NonynepenoH4aras
MbIWUBI) MY ux pacTsxka. Ecnu 6onsliebep-
UoBas KOCTb MOBEpPHYTa NnartepanbHOo, TO He-
o6xoguMmo pa6otaTe Hag o6eMMu ronosBkamu
OBYrnaBowW Meilwilbl 6egpa. TkaHw cnegyeT npo-
XOOMUTb MO HaNpPaBnNeHWIo K KoNeHy. BeinonHaAn-
Te 06bl4HYI0 paboTy U pacTAXKY NoAKONeHHbIX
MbILUL NO CBOeMy nnady, a 3atem nopaboTan-
Te [AONONHWTENbHO Haj COOTBETCTBYILIMMU
NOAKONEHHLIMK MBILLLAMW, YTOObI YMEHLLWNTD
BpalleHue. Ecnu pa6oTta He NpUHOCKUT peaynb-
Tata, HeobxogMMmo 3a4yMaTthCcA O APYrom no-
TeHUManbHOM HanpsXeHuW, co3gaBaemMom no-
NOXEHWEM CTOoN, TOPCUM (pasHoHanpasneHHoM
noeopote) nobka vnu Ha cnupanbHOW NUHUK
(cm. Tnagy 6).

13



@ HOBEPXHOCT HaA 3aAHAA AMHHMA

Pasnenenue NOAKONEHHLIX MbILL

MHoro 661N HANKMCAHO O NOAKONEHHBLIX MblL-
uax, Ho Mano GbiNO CKa3aHwo 06 WX OTASMbHEIX
hyHKumAX. MeguansHele NOAKONEHHbLIE MbILLILIbI
(nonyCyxoXMNLHAA 1 NONYNePENOHYaTaR MbILLILbI}
€03[aKT MegvansHoe BpaweHne Bonewesepuo-
BOW KOCTWM MpW COrHyTOM koneHe. Jlatepanuhasn
MOAKGNEHHAR MbllLE (ABYIMABAA Mbiwua Gedpa)
B AHANOTMYHOM MOMOXEHUW CO3QAET nartepans-
Hoe BpaweHie. H4T1o6bl BEINONHATE 2TW OTAENb-
HbIg pasHble PyHKLUKMKM 06e rPynibl MbILL, A0MKHB
MMETE BOSMOXHOCTE PABOTaTh NO OTASILHOCTH,

Onsa 10ro, 4tofel NOYYBCTBOBATL, HACKOMBKO
pasBefeHbl HyHKLIWM NOOKONEHHbIX MbILLL, TONPo-
CUTE KNWEHTAa Nedb HAa MHMEOT M HAYHWUTE OLWYNbI-
BaTb NPOCTPAHCTBO MEXAY OBYMA MPYNNAMM MbILL
nNpAMO HaL 06NacTL0 NOBPEXASHVA B MOOKONEH-
HOW 30He {Pic. 3.13). ModyecTBOBATL pasneneHue
30eck BYAST NErko, NOCKONbKY MbILLL! AOBONLHO
CYXOXWNBLHBIE U PacnoNaratTes NPUMEPHO B Tpex
CaHTUMETPAaX Apyr OT APyra. 3aTeM NPoABUHLTECH
BbILWE K cepanvuiHoMy Byrpy, cnena 3a Tem, 4To-
Bbl OCTATHCA B «AOAIMHE» MEXAY ABYMA rPynNamMu

MNpennonoxuvm TOoraa, 4TG HOMM NPSAMBIE W KONEHW Bbl-
NpAMNEHBl — TAK Mbl NPOACKAEM NPOABUraTbCa BBEPX N0
MUOGacUMANEHOMY eQUHCTBY NOCPEACTEOM MOAKONEHHLIX
MbILIL K 3aaHei cTopoHe cefanyilHoro 6yrpa (Puc. 3.16).

Ecnv mbt BCE elle NPORONKaeM MbIGNWTE B TEPMUHAX
MbiLLLL, TO HAM CAOXMHC NOHATE, KaK OTCHOa MOXHO OBMIaTh-
CA ganvlue, cnefya npaBynaM aHaTOMWYeCKUX noe3nos,
MOCKONEKY HET TAKOM MbILLEI, KOTOpaa Gbl NPUKPENNANacs
K cejanuuwHomy Gyrpy B HanpasneHun, oBpaTHOM Hanpae-
NEHWI0 NOAKONEHHBIX MblwY. MoBepX NPUKPENNEHHA NoOKOo-
NeHHBIX MBI WAET 60MbLIAA ArOAUYHAA MbILLLI, HO HETKO
BMAHO, 4TO OHA NPUHAONEXUT Gonee NoBepxHOCTHOMY dac-
yuancHoMy NnacTy. Mepexona Ha KBAAPATHYH MbiLUy Bep-
AA, S0NbLWYI0 NPUBOOALIYVIO MbILILY WKW HUKHIOK GNKU3HE-
LOBYIO MBILILY, PACNICNOXEHHLIE B TOW Xe NNOCKOCTH, HAM
NPUOETCA COBEPLUMTE PagvKanbHYD CMEeHY HanpasneHwa,
YTO HapywaeT HawwM npaewna. OOHako, ecNv Mbl Ha4HeMm
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My, Kak ganeko TAHeTCA, NO BaLUMM OWlyLLe-
HWAM, 3Ta gonvHAa? Y KOro-TO BCE TPW MbILLUb
GyAyT CTAHYTEI BMEGTE YXe B OECATU-NATHAOLATH
CaHTHUMETPax OT NCAKONSHHOrO NPOCTPAHCTBA, a
¥ KOro-TO ewe MOXHO GygeT npowynaTte pasfe-
NeHWe paxe Ha NonNyTW K CeganvwHomy Gyrpy
WnK elLe Beiwe.

Y106kl NPOBEPHUTE 3TO NPK HYHKLMOHANEHOW
Harpyske, nonpocwuTe NauveHTa COrHyTb KOMEeHo
non NpAMEIM YTNOM, a 3aTeM MNOBePHYTE CTOMY
BHYTPb W HAPYXY, NOKa Bbl YOepXUBaeTe PYKY Ha
MbILUUAX W NpoBepaeTe, No OTASNBHOCTU AN OHK
paforatoT.

PaznenuTt CTAHYTLIE BMECTE MNOAKCOREHHLIS
Mbililal MOXHO, NPCHMKas nanbuamu (nnaea-
OWKUM  IBMKEHUEM) MeXAy STMMH  MbILLAMK
HA CaMOM HW2KOM YROBHE WX CBA3bLIBAHWA, B TO
BpEMA, KaK Baw NaUMeHT NPoAoMKaeT MeAneHHo
BpawaTe HKHEN HAGTBI) HOMK MeauansHo 1M na-
TEPARLHO (KoNeHo corHyTo). MNocTengHHo yoacyes
BEICBOGOANTE cTAHYTYIO thacumio. Mpogonxkavite
paboTaTe, NpoOBUraAce BBEPX, NOKA He AohaeTe
A0 MAKCUMANBHEIX PE3YNLTATOR, KOTOPLIX 3Ta Me-
TOOMKA MOKET OJOCTHYb.

MBICNUTE HACUWANLHO, TO HAC HWYTO HE OCTAHOBWUT — KPEeCT-
UOBO-6YIropHAA CBA3KA OTXOHAMT OT 3a0HEH MOBEPXHOCTH
6yrpa, NPaKTUMECKU NPOOOITKAA NOGKONEHHBIE MbILLILbI,
W NPOXOAMT K NATepancHOW rPpaHuue KpecTua NpAMo Hag
KPECTUOBO-KOMIKKOBLIM codneHednem (Puc. 3.17).

HuHUIA KOHe CBA3KW OeACTBUTENBEHO HANPAMYID Npo-
JonKaeT NOAKONEHHbIE MbIWUb, & CYXOXUNWe natepalb-
HOW NOAKONEHHOR MbILLILUG), T.€. ABYINABOA MbiuUb Geapa,
MOXHO OTOENWTb Ha npenapate W yeWaeTb, YTO OHO BO-
ofle npopgonXkaeTcA BNNoTe 40 Kpectua. (Ckopee Bcero,
372 4acTb CBA3KWM ABMASTCHA AereHepUpPOBAHHOW MBILLLSR;
HAM HY>KHO NWLLEL B3rASHYTh HA NOLWAAB, HALLETro HAUSKOTe
POOCTBEHHMKA W2 YKMCRA MNEKONUTAIOWWX: ¥ Nowaaq asy-
rnasaf MellUUAa Geapa vwaeT NPAMO 10 KpecTua. KoHe4Ho,
KpecTel AoWaan HeceT NPONOPLUNOHANEHO MEHBLUMIA BEC W
otnapaet 6onblwei CBOGOADIA ABMXEHWA MO CPaBHEHWIO ¢
KpecTLOM YenoBeka.)
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Puc. 3.16. Barnag

Ha NoBEPXHOCTH (Cnesa)
NOKA3LIBAET, 4TO NOA-
KOMEHHbIE MbILWLbI
NCYe3anT nog 6omMbLoiA
ArOANYHOA MBLILLLEH,
HO, HECMOTPA Ha TO, 4TO
AroguyHas Mbilila Aeng-
BTCA NOBEPXHOCTHOM, B
MNNC oHa He BxoauT. OHa
MCKMOYaeTcs ua aton
TMHWW KaK U3-32 CMEHbI
HanpasneHus, TaK u
13-3a nepenapga ypoBHs.
Véepute AroguyHyio
MbILULY (KOTOpan eLue
NOSABUTCA B COCTaBE fpy-
WX IMHKRA), W Bbl ACHO
YBUAMTE COEOMHEHME,
MayLee oT MOAKONEHHbIX
MBbILWL K KPECTLOBOD-
GyropHoii cBA3KE.
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Puc. 3.17. Mpyt NOMOLLYM HOXA KPECTLIOBO-GYTOPHYI0 CBA3KY MOXKHO W30NMPOBATh KaK OTAENbHYI0 cTpyKTYpY. OfHaKo B peansHOCTH OHA COBau-
HeHa CBEpXY C KPEeCTLOBOIA hacumeil 1 BEINPAMASIOLLER NO3BOHOYHUK MbILLLIERA W CHU3Y C ABYIMABOW MbILLLEH Geapa.
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CraHumm

[apaitte TOYHO ONpPemenum, o Yem Mbl 30eCb
C Bamu He roeopum. Mbl He yTBepxgaem, HYTO
KpecTUoBo-6yropHasi CBs3ka HBMSETCA MNpo-
OOMmKEeHUeM MOAKONEeHHbIX MbIlY. A Tenepb Mbl
BHOBb OTCTYMNWM B CTOPOHY W NonblTaemcs Aats
6onee nonHoe 06bACHEHWE, MOCKONbKY 3AeCk Ham
BCTPE4aeTca XOPOoLUWA NPUMep Toro, Kak 06kIHHO
paboraeT «CTaHLusi» aHaTOMWHEecKoro noespga.
370 04eHb NPOYHOE, NPaKTUYECKMN KOCTHOE, ynpy-
roe coeguvHeHne Mexgy KpecTuom W cemanmuul-
HbIM BYrpoM ABNAETCH abCoNMTHO HEOBXOANMbIM
[nsi NPAMOCTOAYEr0 MOMNOXKEHWA Tena YenoBeka 1
LienocTHOCTK Tasa. Besa Hee npu KaxkgoMm Hakno-
He Hall «XBOCT» 3agupancs Obl KBepxy, 4To 66110
6b1 BonesHeHHo 1 HeobpaTumo. CeA3Ka nonHoc-
TbIO MPUKPEreHa K KOCTAM W B LENoM He MO-
XEeT CKOMb3WTL HWU B HanpaeneHuy NogKoNeHHbIX
MBbILLILL, HW K KpecTLy.

A TOBOPUM Mbl O TOM, YTO NOBEPXHOCTHLIE CAOU
chacumu ABMAKOTCA BKIMOYEHHBIMW B MUOhaCLIMIO
C 060MX KOHLIOB, U CNOCOGHBI (MO KpaHeiln mepe,
[OMKHbI BbITb CMNOCOGHBLI) CKONBL3UTL U TAKUM 06-
pasom nepefgasatb W OBWXEHWE, W HanpskeHue
no chacumarnsHbiM BONOKHAM, MPUNErawwmM K
noeepxHocTn ceAsku (Puc. 3.18). Konuuecteo

nepefatwLlmx crnoes 1 cnoes NpUKpPenneHHbIx
Y pasHbIX NMOOeln pasHoe U 3aBUCUT OT UHOW-
BUOYyanbHbIX MexaHu4eckux notpebHocTen B
flaHHoi 30He. B cny4anx CWMNbHbIX 3aXUMOB
Aepma (T.e. co6CTBEHHO KoXa) BygeTr npuTa-
HyTa K Nnpo4um cnosm (MHorga obpasya aMmky);
9TO BEPHbIA NPU3HaK CTaHLUKW, Yepes KOTopyio
y>Xe No4YTW Hu4ero He npoxoavTt. B cny4ae
ocnabneHua mMpuneraHua, 4acTto BCnefAcTBue
TpaBMm, HO WHOrga W B pes3ynesrare CUnbHON
PacTaXKW WIW U3NULLHE 3HEepPru4Horn MaHu-
NynsaTMBEHOW paboTbl, CNOW, KOTOPbIE HOMX-
Hbl ObITb 3aKpenneHHsIMU B MeCTe CTaHLuu,
CTAHOBATCHA WM3NuUWHe nepegjawlwumn. B Ta-
KOM crny4ae, Ans nogaepXaHwa LenocTHOCTH
KpecTUOoBO-NOAB3A0WHOr0 CycTaea, BO3HMW-
KaeT cTArueaHue muodacumm B Kakom-nubo
APYroM MecTe NUHUMK.

BepxHWiA KOHel CBA3KK TakXe NNoTHO NpK-
KpennaeTcs K KpecTuy, HO Mpu 3TOM coefu-
HAeTca, Ha GoNnee NOBEPXHOCTHOM YpOBHE, C
apyrumu  hacumansHbIMM CTPYKTYPamu 3TON
obnactu, 0cOBEHHO BHU3 K KOMYMKY 1M BBEPX HAa
3agHioto ocTk Tasa (Puc. 3.17).

[epspanume BoNOKHA
(4acTb NYTEN aHATOMUYECKOro Noeana)

MopKoneHHOE CYXoMUnMe —

Ceganuiuniin Gyrop

T =
N e

——

cgo ¢ Ce ™
c ‘c;cc, c 0{
=¥ L& © —— Kpaerey

CradunbHbIe BonokHa
{BLIETYNAIOLME B PONW KPECTUOBO-0YropHON CBA3KM)

Puc. 3.18. CraHuns aHaTOMU4ECKOr0 NOE3 A COCTOMT M3 MHOXECTBA BONOKOHHBIX COEs. MOBEPXHOCTHBIE BONOKHA ¢ GOMbLUEH NErkoCTbio Nepe-
X0fAT C OJHOrO Y4aCTKa PENbCOB HA APYroi. A CNow, pacnonoXeHHbie ke K KOCTH, ABNAIOTCA B 6onbLUei Mepe thMKCUpoBaHHbLIMK U 06ecne-
Y4BAIOT CTAGWNBHOCTH, HO B rOpPa3fo MeHbLUeid Mepe coo6LUAloTCs ¢ ApYruMu.
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KpecTuoBo-6yropHan cBa3ska

HwxeckazaHHOe OTHOCUTCA HE K KPecTLo-
BO-6YropHOW CBA3KE Kak TakOBOW, a, cKopee,
K TkaHw M3J1, npoxopdllein Yepes KpecTLOoBO-
6YyropHyro CBfiI3KY MO MYTW OT MOAKONEHHbIX
MbllL, K KpecTuoeon dacuum. [Nosepx aton
TKaHW NpUKpennsaeTcs meguwanbHbiid kpan 6onb-
LLIOW AroANYHOM MbILLLbI, NO3TOMY OHA BXOAWUT
C MeguankHOW CTOPOHbI TAXENOW CBA30YHOW
NHWK, NPOXOAALLEW OT HVKHEW BHELLHEWN cTo-
POHBI KpecTUa BHWU3 U HapyXy K ceganuiliHoMy
6yrpy.

MauweHTam ¢ HaknoOHOM Hasag oT  fWHUK
Taza Heobxogumo npopabarteiBaTe 3Ty TKaHb
B HanpasNeHWW BHW3, a TEM, KTO CTpajaer oT-
K/IOHEHWMEM OT Tasa Brepeg uiv NnocKUM no-
ACHWYHBIM OTAENOM NO3BOHOYHWKA, - B Hanpas-
NEeHNK BBEPX.

78

Halum npaeuna TpedytoT, YTo6bl Mbl COXpaHanu Npruenu-
3UTENbHO OHO U TO Xe HanpasfeHue, U Ham 3To 6e3 Tpy-
[a yaanock: Mblllua, BeIMPAMISIOLWLAR NO3BOHOYHUK, BepeT
Ha4ano U3 crnoee KPecTUoBoit thacLui, B KOTOPYIO Nepexo-
JAWT KpecTuoeo-6yropHas ceaska (Puc. 3.19). Meiwua, Bbl-
npaAMAsoLLLAas NO3BOHOYHUK, NPOXOAUT MO NO3BOHOYHMKY OT
KpecTLa Ao 3aTbifika: nog 3Kcnpeccamu QyIMHHEALLIEN MblLL-
Ubl CMWHBI W TMOAB3AOLIHO-Pe6EepHON MBbILLLI 3aneraioT
ANEeKTPUYKN OCTUCTOW, NMONYOCTUCTON W MHOropasgenkbHou
mbill, Ha camom rmy6okom ypoBHe pacnonaraercs rpynna
NoNepeYHo-0CTUCTLIX MBILLILL, KOTOpbIE ABNAIOTCA KpaT4yaw-
LMW OOHO-CYCTaBHbIMIW 3MEKTPUHKaMKU W CNepyT Tpem
OCHOBHbLIM MOOENAM pacrnonoXeHus, 0bLLMM [1A BCEX Bbl-
npaMasiowmx Meiw, (Puc. 3.20). OgHako He cTaHeM norpy-
xartbcs B (DyHKUMOHANbHO-aHaTOMUYecKne noapobHOCTU
BCEX 3TUX FPynn Meillly (370 BbINO NPeKpacHo cAenaHo Bo
MHOTMX Opyrux paboTax), HTo6bl He OTBEeKaTLCH OT Hallen
OCHOBHOWN TEMBbI.

Pue. 3.19. Meiwua, BeinpAMnfoLLas NO3BOHOYHMK, 06pa3yeT cneayo-
wmit yqacTok myTeid N1C. 3Tv MbIWLLI WOYT OT KPECTUA A0 3aTbiIKa,
a chacumaA MAET OT KPeCTUOBO-6YropHoil CBA3KK RO thacumy yepena.
Cnpaga Noka3aHbl HEKOTOPLIE «3NEKTPUYKK» NONePeqHO-0CTUETBIX
MBILLILL.
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MeilLLbI-BpaLaTeni

MeXoCTUCTbIE MbILLLB!

lNoBepXHOCTHAsA 3aAHAA AUHMS @

Mexnonepe4Hble MblLLb!

Puc. 3.20. Camblil rnyBOKMIA CNOI MYCKYNaTYpPLI NO3BOHOYHUKA NPEACTABNEH TPEMA MOABNAMM: OT OCTUCTOTO OTPOCTKA
K NONEPeYHOMY, OT OCTUCTOTO K OCTUCTOMY W OT MONBPEYHOT0 OTPOCTKA K nonepe4Homy. 1 noBepxHOCTHBIE MbILLILbLI MOXHO
aHanu3npoBaTh Kak ewe 6onee ANUHHLIE IKCTPECCH 3TUX «ANEKTPUYEK» NEPBOT0 YPOBHA.

®acuma Mbllwubl,
BbINPAMAAIOLIEN NO3BOHOYHUK

MeTofk! NeYeHns MblLLL, CMIKHbI CTOMb MHOrO-
YUCMEHHBI W pasHOOBpPasHbIl, YTO ANA UX Nogpod-
HOro PaccMoTpPeHus noTpebosanock 6kl HanucaTL
MHOXECTBO KHWr. Mbl e 3aTpoHeM NuLlbL camble
obLine coobpaxkeHus 1 METOOUKMN.

Mockonbky Mblwila, BbiNpAMAAlLIAd  No-
3BOHOYHWK, MOKpbIBAET WM3rnbbl CNWHLI, TO OHAa
W ydacTeyeT B Ux o6pas3oBaHui BMeCTe C Mbill-
LamMu, NpUKpennswowmMMucs K nepeaHein 4dactn
MO3BOHOYHMKA B 0BMACTW LUEW U MOSICHULLI (CM.
Mmaey 9, nocesLeHRYo [My6uHHONM thpoHTansHo
nMHUK), MoMHA 3TO, 03BYYMM Halue MNepsBoe Co-
obpaxeHue, kacatolleecs rnyouHbl Marboe no-
3BOHOYHMKE: UMEEeM N Mbl Aeno ¢ NOACHUYHbIM
UMK LLEeAHbIM NOPA030M WK TPYAHBIM Kctho3om?
OcMOTpWTE OCTUCTEIE OTPOCTKW — HE BbICTYNAaT
NI OHM 33 OKPYXKAMLLYIO UX TKaHb (3TO «ropbl»)
UMK HE MPOBANMBAKTCA N OHU B OKpYXarllve
ux MuodhacumanbHele TkaHu (M (hopMUpYIOT «[o-
NUHBI»)?

OcHoBHOE Npaenio NPOTUBOPEHUT UHTYULMK:
HapalMBaiTe Ha ropax v konawTe Ha fonuHax. Mu-
odhacumancHble TKaHW pasoLUNUCh B CTOPOHbI BO-
KpYr BbICTYNaloLLero oTpocTka (Kak npu kudose),
PacLUMPUBLLMCE W MIPUKPENUBLUMCE K COCedHUM
cnosm. 3TM TKaHW Heobx0auMOo ABuraTe Meguans-
HO, MO HANpPaBAeHWI0 K OCTUCTLIM OTPOCTKaM, [ns

3ak. 5290

TOro 4T066I HE TONLKO BLICBOGOAWTL TKaHK 1 Aath
UM BO3MOXHOCTb OBWraTbCf, HO W MOATOMKHYTb
MX B CTOPOHY TEX MO3BOHKOB, KOTOpble Yepec-
Yyyp oTKNnoHunuce Hasag. W HaoGopor, B cny4ae
CMULLIKOM MOrPY>KeHHbIX MO3BOHKOR (Kak npwu nop-
[03e) cononoXeHHble MuodhacuManbHble TKaHu
MUIPUPYIOT MeaMaribHO U cTArusatoTes, hopmu-
pys «TETUBY» HA NYKE NO3BOHOYHUKA. 3TU TKaHU
cneflyeT OBMratb narepankHo U YOIUHATL Ha no-
BEPXHOCTHOM M CUIbHEE — Ha rNyOUHHOM YpOBHeE.
Takas paboTa co3gacT NpocTPaHCTBO, B KOTOpoe
Npo6nemHbIn NO3BOHOK CMOXET BEepHyTbCA W
BCTaTb HA MECTO.

Ona Toro, 4ToGbl OUEHUTE CNOCOGHOCTL Ba-
Liero nauveHTa yanuHATE pasHble oTOenbl No3so-
HOYHKKA, MOMPOCUTE ero cectb Ha Tabypert (Mnu
Kpai KyLUETKW, MpU YCNOBUKM YTO OHa [0BOJSILHO
HW3Kas, U CTOMbl NnauueHTa cBoBOAHO ONUpaloT-
cA Ha non). MomMoruTe NauuveHTy BbINPAMUTLCS,
COCpefoTo4MB Bec Teflia Ha cefanuiiHbix Oy-
rpax u MogHsie rofioBy, HO y[epXxwusas ee ropu-
30HTansLHo nony. lNMonpocute nauueHTa YpoHUTb
nogbopoAoK Ha rpydb, NoKa OH He Mo4yBCTBYET
NPUATHOE PAaCTFKEHWE MbILLLL 3afHel NoBepxHo-
cTu wew. lNMyTs Bec nba TAHET nauueHTa Brnepeq
«O[WH MNO3BOHOK 32 APYrvM>», @ Bbl CTOWTE PALOM
W HabnwpainTe. OTMETLTE MEecTa, e KOHKPeTHbIe
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OCTUCTBLIE OTPOCTKM HE PACXOAATCA APYT C APYroMm,
KaK OTbE3XKALWMA OT CTAHUMKU Noe3f, KOTOPLIM
HaYMHaET TARYTL 32 COB0A BaroH 3a BaroHoM. 3a
UCKNICHEHWEM CNYYAEeB YOWBUTENEHOMO 300P0BLA
Bbl OOHAPYXKWTE YHACTKK, e Napa, a To v ueNbIn
pAg NO3BOHKOB OBWXYTCA BMECTE, HE pasfens-
ACk. ¥ MALKUEHTOB C CUNBHLIM CLENNEeHHeM MexOy
NO3BOHKAMW MOXET ABUraTbCA LENMKOM BeCh No-
3BOHOYHWIK, U HAKNOH TeNna Bnepeg ocywecTens-
€TCA, B OCHOBHOM, 34 cHeT cruba y 6edep, a He 3a
CUeT U3rMBaHUA CaMOro NO3BOHOYHWKA.

OCMOTR ¢ NEerkocTelo NpespawaeTca B ne-
YeHWe: MAFKC MONOXHTE PYKY HA YMNOTHEHHbIA
Y4ACTOK W NONpocuTe naywenta nonpoBoBath
HAWTK W3rME MNWU OBWMXEHWe B 3TOM YacTu no-
3BOHOYHKMKA, C STOro MOMEHTA MOXHO HayYaTb M
6onee 3HEPrmHHOS MaHyanbHoe neyeHue, HavHu-
TEe TOUHO TAK Xe, U G TeM, KaK MAaUMeHT HauMHaeT
cruéateca Bnepen ¢ NoABOPOSKOM, NPUXATBIM K
Wwee, NOMECTUTE AOPCANBHYK) NOBEPXHOCTL BCEX
npokcvmManbHbiX hanaHr (B BputaHun 370 Ha3bl-
BaT OTKPLITHIM MATKMM KynakoM) Ha ofie ¢To-
POHBI MO3BOHOYHWKA HA YPOBHE LWEAHO-TPYOHOIC
coqneHeHun. JBUraiTe pyky BHW3, CRegys 3a Tem,
Kak nauueHT BCe HONbLUE HarmbaeTcA enapen, og-
HOBPEMEHHO COBMIEA TKAHW BHU3 M HAPYXY WAK
BHU3 M BHYTPk (B 3aBUCHMMOCTW TO TOrO, «ropas
3TO VN «BONAUHA»). Bol BomKHE BOATH [0 KpecT-
LOBOW chaclvn NPUMEPHO B TO K& BPEMA, Koraa
NauneHT NONHOCTBIY CKAIOHWTCA BRepem, rpyabo
K Gegpam,

O4YeHb BaXHO, HTOBBIMALWEHT ONMPAnNCAHA CTO-
Mbl K OKa3bIBAS CONPOTUBNEHWME BalleMy HAKUMY,

Jkcnpeccenl hacyManbHeIX NNACTOR, PACNONOKEHHBIX
Ha CaMOM NOBEPXHOCTH 3TOro KOMMNNEKCa, CBA3LIBAKT
KpecTey ¢ 3aTbiNkoM. Cnefayet 0TMeTUTL, YTO XOTA Bbl-
NPAMNADWNE MbILULLI M ABARIOTCA HACThio CTPYKTYPbLI,
KOTOPYH Mbl HasblBaem M3J, Heckonbko ¢cnoes Muodhac-
UMK NepPeKPLIBAIDT HALLY NIMHUIO B BUAS 3a0HUX 3yBua-
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ecnM HeobX0AMMO, MMEHHO OT CTON, & He OT ca-
MOW CNWHBL. 3Ta MeTOAMKa He AO0CTaBnAeT na-
UMEHTY HWKaKWX HEMPUATHBIX OWyLeHWA. Ecnu
nauWeHT XanyeTtca Ha 6onk, patoTy HeoBXoaMMo
npekpatuTe. Balw Haxum gormkeH 6biTe Hanpae-
NeH CcKopee BHU3 NC CNuHe, YeMm Bnepea.

Ecnn HYXHO TOY48YHOE BO3AEMCTBME, MOXHO
UCNONB30BATE KOCTALUKY Manela B Ka4ecTee an-
nanKaTopa; B 6onee TAXenon pabote MoXeT nNo-
MOYb «BHOALMA> NOKOTL,

EcTe 0OWH nNpuem, KOTOPbIA MOXET npuro-
ONTLCA NPU NeveHn kKughosa, HO MPUMEHATL ero
MOMHO TOMbKO HA NAUWEHTAX ¢ CUNBHOW HUXKHEN
HACTHI CNWHEL. [oABNEHKME GONM B HUKHEHR YaACTW
CNUHBI CRYXUT NPOTHBOMNOKA3AHWEM ANA NpUMe-
HeHWA 3TOro npvema. Korpa eaw annavkaTtop
(KynaK, NOKOTb, KOCTAWKAE) HAXOAWTCA B HamBo-
nee 3afHed 4acTv rpyaHoro marwéa (koropas,
BEPOATHO, DKAXETCA TAKXKE W HAMGONee 3aXAaTON
30HOH), NONPOCHUTE NAaUWMeHTa «BbifHYTLCA B 06-
PaTHYIO CTOPOHY, NOTARYBLUWCE MPYOUHOR K CRIUHE
nepen HuM>. OcTaBaiTeck B TOM Xe NOADXKEHUN,
noka OH BeINPAMNAETCA, a TasobeapeHHbIA Cy-
CTAB QCTASTCA COTHYThIM {KaK «pOCTP» CTAPWHHO-
ro Kopatns). STO MOXET NOTPACAHLLMM 06RA30M
0CBCHOAUTE 3aXWMBI TPYAU W TRYAHOTO OTAena
MO3BOHOYHMKA.

DT NpreMBl MOXHO NOBTOPATL HECKONLKO pas
38 OOMH NPVMEM WKW 3a pAd NOCNefOBaTENbHbIX
npuemMoB 6e3 Kakmx-nubo oTpuuaTenbHbiX no-
CReACTBWIA — NPKH YCNOBKWW, H4TO AEYEHWE OCTAETCA
ANA NAUYWEHTA NPUATHBIM K 68360Ne3HEHHBIM.

ThIX ¥ pPOMBOBUHBIX MBILWLL, & TAKXE NOBEPXHOCTHOMW My-
CKYNATYpPbl CNUHBI, NPEACTABNEHHOA TpaneuweBMAHOH
W LUMPOYaALWEA MBILLLAMM CNKHBI. 3TU MbIWLLI ABADTCA
KOMNOHEHTamMK CMpanbHOH U OYHKLWOHANBHOR NMHWA,
a Takxe JMIuHWK PYKK, O 4eMm W FTOBOPMUTCA B (Nasax 6, 8
M 7 COOTBETCTBEHHO.
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Moa3aTbiN0YHbIe MbILLbI

B nutepaType onucaHO MHOXECTBO METOAWK
06LLEero BuITArMBAaHWA U PACTAXEHWUA TKaHel Lew,
a Takke MeToAuK Ne4YeHus OTAEeNbHbLIX KOMMo-
HEHTOB LUEAHOM MYCKYNaTypbl, W BCE OHW MOTYT
a(pheKTUBHO NPUMEHATLECA M B OTHOWEHUW M3/,
Haun6onee ray6okue cnov MbiLLL (NogaaTbinoyHas
«3BE3[@») WCKITIYUTENbHO BaXKHbI ANA packpbl-
TA BCen MuHnK. U B camom pene, 3anHAs npamas
MbILLLA FOMOBLl U KOCLIE MbILULbI FOMOBLI MOTYT
cuutatbesd hyHKUMOHAnNBHbIMA LeHTpamu M3)1.
3Ty UeHTpankHyo ponb O6GecrnevYnBaeT BhbICOKOe
coflepXaHue peuenTopoB HATAXEeHWs B cocTaee
3TUX TKaHel U MX CBA3b C ABWXEHWAMM rnas u
KOOpOMHaLUWMeR ABWXEeHWIA MYCKYnaTypbl CRWHbI
B uenom. BbIno nokasaHo, YTO B HUX COOEPXMWT-
€A 36 MbiLLEYHbIX BEPETEH Ha rPaMM MbILLEYHOK
TkaHW. B cocTage 60NbLION AroguYHON MbILLLbI,
Hanpumep, KOHUEHTpaLWa BEPETEH CEMb LUTYK Ha
rpamm TKaHm.'

Y106kl camomMy 3TO NOYYBCTBOBATE, MOMECTH-
TEe pyKu No o6erm CTOpPOHaM ronosbl, Tak Y4Tobbl
Gonblune nanbLbl OKa3anuck c3agu NpsMo nof
yepernoM. AKKypaTHO pasomMHUTe narbuamu no-
BEPXHOCTHbIE MbILLLI, 4TOBbI NOL HUMKW NOYYB-
CTBOBATbL AEVCTBUTENbHO FMyGOKWE MbILLLbI NOg
3aThINOYHBIM Kpaem. 3akpoiTe rmasza. Tenepb
«MIOCMOTPWUTE» HanNpaeo W Haneeo, ygepXxusas
ronoey pykamu. Bbl nouyBcTBOBANM, Kak STU
ManeHsKne MbIllbl MEHSAKOT TOHYC Nog BalLMMM
6onsWwmmKn nansuamu? [daxke nputom, 4TO Balla
ronosa HenoABWXKHA, 3TWU MbILLLbI NEPBOrO YPOB-
HA pearvpytoT Ha OBMXeHWs Balumx rnas. MNocmo-
TPWUTE BBEPX W BHW3, U Bbl NOYYBCTBYETE, 4TO B
9TOM, TAKWUM Xe 06pasoM, MPUHUMAKT y4actue
yXKe gpyrue Mbiwlbl 3ToW rpynnel. MNonpo6yi-
Te NMPOM3BECTN Kakue-Hubyab OBMXKEHWS rnasa-
MW Be3 yHacTua 3TUX MbIlUL, U Bbl OBHapyxuTe,
YTO 3TO HEBO3MOXHO. OHW CBA3aHbLI HACTONLKO
OCHOBaTensHo, 4TO nboe rnasHoe ABWKeHue
MOBNMWAET HA TOHYC 3TUX NOA3ATHINOYHBLIX MbILLILY,
OcTaneHbie MbILLEI NO3BOHOYHMKA «MPUCAYLLW-
BalTCA» K N0A3aThINOYHBLIM MbilLLAM W, Kak npa-
BWUIO, CrieaytoT 3a HUMW.

HapogHaa myapocTb, roacawas, q4To «Kollka
BCErAanpuaemMnaeTes Hanarbl», TAKKE MOXETNpo-
MNNCTPUPOBATL HaLLly KOHUenuuio, Korpa Kowlka
OKa3sblBaeTcs B BO3yXe, OHa UCNoMk3yeT rnasa u
BHYTPEHHee yx0, 4To6bl COPUEHTUPOBATL MOMOBY
rOpu3oHTansHo. 3TO BbI3bIBAET onpefeneHHoe

HaTAXeHWe B NOA3ATHLINOYHLIX MBILLLEAX, KOTOpoe
CHWTBIBAETCA TONOBHLIM MO3rom 6naropaps pe-
LenTopam pacTskeHus. 3aTem Mo3r Npukaseisa-
eT OCTanbHbIM MbILLLAM MO3BOHOYHWKA OpraHu-
30BaTh MO3BOHOYHWK OT LLIEU U HUXE, YTOBb! Nan.l
KOLLKW OKasanuck Mof ee TenoM eLle Ao Toro, Kak
KOLLIKa [OCTUrHeT KoBpa. W XoTA Mbl He XoauM Ha
4eTbipex nanax, B3auMOOTHOLLUEHME Mexgy Ha-
e ronoBow, Leel W BepxHel 4acTbio ChnuHbI
NpPUMEpPHO Takoe xe. Takum obpasom, TO, KakK Bbl
ucrionbayeTe rnasa u, 6onee KOHKPETHO, Kak Bbl
ucnone3yete Lelo, onpefenseT TOHYC BCel Npo-
Yer MycKynaTypsl Tena. 3To urpaet CBOK pornb U
B Pa3nn4HbIX TUNaX 0CaHKW, KOTOPbIE Mbl KaXablA
[AeHb BCTPEYaeM B CBOEW NpakTuke: ocBoboXae-
HUe e 3a4acTyio ABMAETCH KIMOYOM K PeLLeHUo
He MoanaBaBLUMXCA NeYeHuo npobnem mMexay
nonaTkamu, B HUXKHER 4acTu CMKHLI W Jaxe B Ta-
30B0M o6nacTu.

PecTpukuma B 3101 30HE TaKXe 3a4acTyio fe-
MAETCA KOMMOHEHTOM peakLumn cTpaxa. BonbLumH-
CTBO XMBOTHbIX pearupyioT Ha UCMyr BTArMBaHW-
€M rofoBbl, U N0AK He UcknioveHue. M nockonbky
60NLLUMHCTBO M3 HAC BbIXOOAT U3 AeTCcTBa C He-
KOTOPBLIMUW HEPA3PEeLUEHHbIMU CTpaxamu, TO TaKoe
BTArMBaHWE, NMOO NpespaTMBLLeeca B NPUBLIYKY
nepeg Ha4anom ABWKeHWA, nubo ycTosBLlee-
Cfl KaKk MOCTOAHHAA 0CaHKa, CTAHOBWTCHA YacTbio
Hallero ABWXEHUS W HesaMeTHOW, couuanbHo
NPUEMNEMOIA, HO WUCKMIOYUTENLHO BPEOHOW Mpu-
Bbl4KOW. OT 3TOR rNy6oKko 3aceBLUein i Tak faBHo
NprUoBpEeTEHHON NPUBbLIMKW HEeNnerko U3tasuTbLeR,
HO OHO TOrO CTOWT, BeAk u3baBneHue oT Hee Jaert
YYBCTBO (HM3UYHECKOI U NCUXONOr14ecKon ceobo-
abl.

YeTbipe Nog3aThiNOYHbLIE MbILULLI, COCTABMNSA-
1oLMe gadHbIA ydacTtok M3J1, ato: manas 3anHsas
npaMas mbiwya ronoesl (RCPM), 6onbwias 3a-
AHsAs npamvas meilwua ronoeel (RCPMaj), BepxHas
kocas Mblwua ronoesl (OCS) m HWXKHARA Kocas
Mmbiwya ronoeel (OCI), OHM NpoxogaT Mexay 3a-
Thinkom, atnaHtom (C1) u oceBbIM NO3BOHKOM
(C2). Monepe4Hble oTpocTkn (TP) nepsoro wen-
HOro MO3BOHKA [OBOMLHO KPYMHbIE, @ OCTUCTHIE
otpocTkm (SP) Hebonblime. Y106kl NOYMYBCTBO-
BaTb OTHOCWUTENBHOE MecTononoxeHue TP atnaH-
Ta MNOnNpoCcUTe MaLMeHTa NeYb Ha CiuHy, a camu
CAALTE Ha CTOMN CO CTOPOHbLI FONOBLI, YAEPXUBaA
rofioBy nauyueHTa pykamu Tak, 4To BTopas ¢a-
naHra oBoux yKazaTenkHbiX NanbUeB nexana
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Ha COCLEBUAHOM OTPOCTKe, OCTaBMAA ANCTANBHYIO
KOCTb CBOGOAROM. Batum 3anacTLA QOMKHL NexXaTb
{WNW NpaKkTUYECKK NEXaTb) Ha CTONE TaK, YToOb
yKasaTensHbIM Naneu WwWen NpUMepHo B Hanpaene-
HUK SCM {FpyarHO-KNIOYHHO-COCUSBHAHOM MbiLL-
ubl). 3aTem aKKypaTHO COTHUTE UCTANBHYIO HACTh
CBOMX yKasaTeNbHbIX NANbUEB B Y4aCTOK Tena,
HAXOAAWMIACA CPa3y HWKe NoL COCUeBUAHbIM OT-
pocTkomM. Ecnin Balum 3anAcTeA PACnoNnoOXeHbl 4e-
PecHyp BLICOKO, a YKa3aTenkHbIe NankLUbl CMOTPAT
BHW3, TO Bbl MOXETE MPOMAXHYTLCA M HE HalTK
aTAaHT. ECnn 3anacTbsl pacnonoXeHbl CRMWKOM
HM3KO WAW yKasaTenbHble Manblbl pacnonara-
OTCA MPAMO Nepen COCUSBUIHbIM OTROCTKOM, TG
Bbl MONAQETe B NPOCTPAHCTBO MEeXAY YencThio
¥ COCLEBMAHBIM OTROCTKOM, HTO KpanHe HeXena-
TenuHo, MHoraa TP NpoLlLynbIBacTCA HAMNPAMYID,
CPA3y HAXE W Nepen COCLEBUAHLIM OTPOCTKOM; a
WHOrAA, U3-3a TOMC, 4TO 33 MECTO NPUKPEennNeHna
K TP «CpaxaTcs» CTONBKO MbILLY, Bbl CMOXETE
WX NOYYBCTEOBATL AWLUL OMOCPEROBAHHD. OgHaxe
€CNny Bawa CpegHAn hananra 0CTaeTen B KOHTAK-
T C COCLIEBUAHLIM OTPOCTKOM, TO, NPU HEKOTOPON
MPaKTWKe, Bbl CMOXETE TOYHO CONPEedensTb, 4HTC
oguH TP BEICTYNAeT GONbLUE, YeM gpyron (4T1o
YKa3elBaeT HA naTepanbHbi NEpeHoc Ha CTopo-
Hy BbICTYNA), WM OAWH Gonbule OTXopWT Bnepeq,
4eM Apyron (MToO ykaselBaeT Ha epaweHwe B A-O
(aTnaHTO3AaTHLINOYHOM) CyCTaBe), Mnu Y4TO OAWH
Grvke K yepeny, Yem Apyrod (410 yKkaswiBaeT Ha
NaTepantHeIA M3rnG MEXay HUMW).

HwxHAA Kocan Ha3BaHa HeyAaqHo, NOCKOMb-
KY OHA He NPUKpennAeTca K roioee, a vaet or
Gonswore SP oceeoro nossoHka K G0ALUAM
TP aTthaHTa, HANOMKMHAA NOBOALA ROWAAW. 3Ta
MbILULGI MTAPANTeNnbHA PEMEHHON MbILILE FOMOBEI
W ABNASTCA CAMOWN MNYGOKOW W CaMOR ManeHb-
KOM MbHUUER mncunarepansHoro BpaweHmns/no-
BOPOTA, KOTOPAR CO3[3eT TO Camoe ABMKeHue
«HET» — COBMECTHbIW NOBOPOT aTfaHTa v 3aTbINKa
Ha OCEBOM NO3BOHKE. 3TY MbIWILY MOXHO 0GHA-
PYXUTL, onpeaenus mectononoxenve TP atnaH-
Ta U SP 0ceBoro NO3BOHKA, PACNONOXKWE MeXay
HUMW KOHYMKA Naneues, 3adiMKCHPOBAB FONOBY
GONbLUMMK NASNBLAMM M NONPOCUE 3aTEM NauneH-
Ta NOBEPHYTL FON0BY, BOPACL ¢ CONPOTHBNEHHEM
BaLLMX pyK.

Tpu Apyrvx nNoAsaThNOYHBLIX MbiLLl  MOYT
BHU3 rNyGOoKO M3-MOA 3aTeINoYHOR obnactu. Uga
OT MEefMansHOM CTOPOHBI K natepansHon, RCPM
NPOXOAWT OT 3aTbINKA K OCTUCTOMY OTPOCTKY ar-
NnauTa, nepecekan nvwb A-C cyctae. Ho Mel yxe
CKasanu, 9To OCTUCTEIM OTPOCTOK y atnaHTa He-
BS0NbWOK, NCATOMY, KAXETCA, MWW B HEKOTOPLIX
AHATOMMWYSCKUX yHe0HWKAX YEeTKO MOKa3saHo, YTo
aTa MeILLLA MAET BHW3 W O4eHb BNepeg, 4Tod6 fo-
CTU4b NPUKPENNeHuA.

Cnefyiolan © naTepancHoN TOYKW 3peHns
mMeiwua 210 RCPMaj, koTopaA uper BHu3 kK SP
OCEBOrO FI03BOHKA, HO NACKONBKY Y ATOW KOCTH Ta-
KOH KPYMHBIR OCTUCTBIA OTPOCTOK, TO STOR MbIW-
ue NpUXoguTes WATH OOBOMIBHO NPAMO M BBEDX.
370 yKasuieaeT Ha pasHuly B paboTe STUX OBYX
My RCPM, nomumo ppyrux byHKUMA, Kak
npaeBmMNoO TAHET 3ATLIIOK BRepen K athaHTy (npo-
TPAaKUWA 3aTblNKa, MHOMOa Ha3blBagemana OCEBkIM
cruéom), a RCPMaj cospaer ceepxBeinpaMmneHue
n B A-A {aTnanToocesom), v 8 A-O cycraee.

HauGonee natepanbHas nad 3TUX TPex Mbilu,
NPUKPERNAIWIMXCA K 3aTbiNKY, BEPXHAA Kocas
Mbiliua ronoesl (OCS) MAeT BHU3 W CHOBA BNS-
pen, Ha 3TOT paa K Sonbluvm TP aTtnaxta. Jta
MblluUa, npoxepAwan napannensHo RCPM, ewi-
NONHAST AHANOrMYHYHD 3a0advy — TAHET 3aTbINOK
BNepen K aTnaHTy {(a Takxe nNomoraeT co3pats
OOYCNOBAEHHBIA OCAHKOW MNOBOPOT, ©CNKM OH C
OOHOA CTOPOHL! 3aTpyAHEH).

M XOTA NeveHHe 3TUX Mbilll MOXeT CTaTb
CNOXHBIM NPOLECCOM MX  PACNYThIBAHWA, 110
NPUBEOEHHLIM BblUE MPUYMHAM, NanbNaUMKD
MOXHO 0Bnerduth. CHOBA Batl NauWeHT NexuT
Ha CnWHe, Bbl PYKamMu OepXUTe ero ronoey, HO
Ha aT0T pas 34aTbiNOK HaXOAOWTCA B BALLMX na-
AOHAX, TaK YTO BawwW naneubl ceofogHsl. Mpo-
FHATES Nanbubl NoA 3aTbiNOK, «NponnbiBas» B
rny6oKue CAOW MUMO TpaneuueBuaHOR 1 Nony-
QOCTUCTON MBILLL K 3THUM KpOXaM, U COBMECTHUTE
6e3bIMAHHBIE NAanbubl HA CPeAHer NUHWKW, Tak
4TO6bl HA HKXKHEW YacTh 3aThiIKA CoGpanuch
WecTs KOHYMKOB nansues. [pucnocoBuBluMCh
K MHAWBUAOYANLHOMY pasMepy ronoe (M y Tepa-
NeBTOB pYKW PA3HOro pazmepa), Bbl 3aMeTuTe,
YTO BALL 6836IMAHHBIA Naney, KaK npaes1o (Ho
He Bcerpa), byner kacateca RCPM, cpepnui
naney — RCPMaj, a ykazarencHeii — OCS, Mpo-
pabatbiean BNepeg-Hasag cpegHUM nanbLem,
MOXHO OTKpPBITE 60Nee KpynHy nonocy RCP-
Maj, a asa Opyrux nanbua OKaxyTea oT Hee 1o
06€ CTOPOHSL.

OnA Toro, 4Tobbl BEPHYTL HA MECTO CMe-
WeHHBIA BNepen ©T athRaHTa 3aTbinok (3Ta
npobnema OCaHKK BCTPEYABTCH YacTo)}, BaMm
NoHAA0BMTCA CO3AaTe ANMHY ¥ 0CBOGOOUTL
MbIWLIBI, NEXAWWE NOL YyKa3aTeNbHbIM K Gea-
BIMSHHBIM Nanbyamu. CNpaBuMTLCA ¢ CBEPXBLI-
APAMNEHUEM WEK {TUNEPIHCTEHINEN) MOXKHO,
BLICBOOOAMB cnerka BbicTynawwyle RCPMaj
nog BawuMKM cpegHUmMM nanasuamu (NONpocHe
nayvedTa nopatotate AAMHHBIMKY MBILLLAMM
nepeaHed vacTn wen}). U xota 3TK ABe Npo-
6nemMbl HacTo CONPOBOXAANT ApYr apyra, pas-
NUYaTh UX BCE-TAKM NONE3HO, BeAb MHOAA OHW
BCTPE4YaloTCH U NO OTASNEHOCTH.
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Ot zaTbinoyHoro 6yrpa M3J1 nogHuMaeTca Bbilie M M NOGHBIX Mbiwl,. OHa, HAKOHEL, OCTaHaBMMBAETCH NNOT-
nepexodvT 3a 3aThINIOK, a ee acuus CNMBAeTCa CO CMo-  HbIM NpUKpenneHnem K Haa6poBHbIM Ayram Ha NoGHoM
MU CYXOXWUIBHOMO LWinema, Unu cacuuu Yepena, KOTo-  KOCTWU cpasy Haf rnasHuuamu (Puc. 3.21).
pbll BKKOYAET B Ce6S ManeHbK1e NOoNoCcKW 3aTbiNOYHbIX

‘W
L Lo

- ALY A
ﬁ‘;‘,ﬁrgm‘:m'ﬁnﬂ n:-.-?.

Pic. 3.21. OT MbILUL{b!, BHINPAMNAOWEHA NO3BOHOYHUK, chacuus 10 MyTEWECTBYET HA BEPLUMHY YEPENa Mo CYXOKMALHOMY Lmeny, Wik chacumm
YEpena, 1 NAOTHO NPUKPENNAETCA K NOBHLIM HAaAGPOBHLIM Jyram.
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Bonocuctas 4acTb KOXM ronosbl

XOTA U KaXeTcs, Y4TO KOXHO-BONOCHAHOW no-
KPOB rOfioBbI NMNOTHO NPUKPENNeH K BHelUHen no-
BEPXHOCTW Yepena W ABNseTCA, B OCHOBHOM, Nu-
LUEHHBIM MbILLL, OH BCE-TAKW OCTAETCA aKTUBHON
30HOI MN3J1 1 Opyr1x NUHWIA, N0 KOTOPbIM MOXHO
nobutecs Bonblioro obnerdenms. [lonydaetcs,
YTO OH 3aBepluaeT BCe 3TU NUHKUW, N ero 3axu-
Mbl MK BblCBOﬁO)KnEHMH MOryT NO3BONWTE Bam
ynpaensaTb UMW, KaK MapuwoHeTKamw, gepras 3a
HUTK. Bonee oBLUMPHEIE 06NACTM HATAXEHUA BO-
NOKOH MOXHO KayganbHO «CKOBNUTb» KOHYUKEMM
nanbues, paGoTas Ha pacTaXeHue.

Ecnn o4eHb nogpobHo paccmoTpeTs dhac-
I.I,HaanI:Ii;"I NOKPOB TroOfoBbl  OT 3aTbINOYHOMO
6yrpa 0o HagbpoBHBLIX Oyr, MOXHO 3aMeTuTb
Hebonblune BepeTeHoobpasHble BONOKHa dac-
UMK, KOTOpble OKa3blBAKTCA 3a4acTyw O04eHb
3axaTbiMu 1 GONE3HEHHO pearvpyloT Ha npu-
KOCHOBEHWEe, XOTd MX W TPygHO 6biBaeT HaWTU B
cuny manoro paamepa. Mx moxHo BbICBO6OAWT,
paBHOMEpPHO HajaBnMBas KOHYMKOM nansua
(vnK gaxke HOrTHA) Ha cambld LEHTP Takoro ysern-
Ka (OpueHTUpYWTEeCh Ha peakuulo nauwneHTa)

NPUMEPHO B TEYEHWEe MUHYTbI WK 00 Tex nop,
nokKa y3enok He UC4e3HeT NonHOCTLI. [1pu Bep-
HOM NPUMEHEHWMW 3Ta NpoLenypa MOXeT MHorga
nogapvTte [AONroxaaHHoe ob6nerdyeHve BAOOMb
BCEW NUHUN.

HeobxoauMMo BHUMATENbHO CreauTb 3a Ha-
npasfeHMeM aTUX BONIOKOH, MOCKONbKY B thacumm
MoKpoBa Yepena CNMBAaKTCH HECKONBKO NUHWUKA, a
BEPETEHO, Kak CTpenka Komnaca, BblpaBHUBaET-
Cfl M0 HaNpaBNeHW HaTsAXeHWd. M 3peck MOXHO
yBUAETb crnelbl HATAXeHWs, NPUCYTCTBYIOLLErc B
no60oi M3 rMaeHbIX NWHKWA, B CNvpanbHON NMHAK
unu MNoBepXHOCTHOM 3aAHEN NUHUKA PYKU.

B uenom 3axartbli KOXHO-BOMOCAHOW no-
KPOB FOMOBbl MOXHO paccnabuts n 6onee wa-
aAummM obpasom, obpabartbisasl ero KpyrosbiMK
OBMXEHMAMW NOogylledeKk naneues, NOKa Bbl He
NoYyBCTBYETe, 4TO OH OTneraeT OT Yepena W Bbl-
ceBoboxgaeTcd. 3T1a MeToavka MOXeT GbiTb 0CO-
6eHHo 3cthgpekTUBHA, ecnu Nnpodonxare paboTaTth
noAyle4Yykamm, a He KOHYMKamu nanbues, U Qo-
6uThcA cBOGOAHOIO BLICBOOOXAEHUA HE3 pe3Kux
YyCUNuiA.

HeiponHaa yacTb yepena u N3N

XOTs BHM3 OT 6pOBel Ha N0 TOXe NycKakoT-
cA hacumansHble coevHeHns, OHM He cocTasnsa-
0T NUHWW CTPYKTYPHOrO HaTsXeHus, Bygy4u no-
BEPXHOCTHLIMKU U CBOGOAHBLIMU. JTULEBbIe MbILLILILI
HEMMOTHO YNOXeHbl B MOBEPXHOCTHYIO hacumio,
WX Nerko npoLuynarte, ABUras TKaHu nuua — cpae-
HWATE 3TO C [BUXEHWEM, BO3MOXHbIM B Cpefe noj-
KoxHoW dhacuum nba. HagbpoBHbIE AYrv ABNAKOT-
€A KoHe4How rpaxunuen MN3J.

B Tom, uto M3J1 3akaH4YMBaETCA MMEHHO 30EeCh,
Hap rnasHJuer, ecTb CMbICN, ecrin MoCMOTPETb
Ha 3TO eLye U C TOHKU 3PeHNA ee 3BONIOLUMOHHOro

NPOMCXOXAEHUA. Y PaHHUMX MO3BOHOYHLIX, Gec-
HeNKCTHbIX Pbib, HYepen 3aBepLuanca NpPAMo Hag
rnasamu. HacTe rofloBbI NoA rnasamMu 1 poT CoCTo-
AN UCKNKOHMTENBHO M3 MArKMX TKaHel. N1l He-
CKOMbKO MUINMOHOB NET CRYCTA KOCTHAA CTPYKTY-
pa xabepHbix Oyr «CABMHYNAack» BBEPX HA N4LO,
1 cchopMUPOBANCE CKYNOBbLIE AYrK, a TaKkxXe ayrv
BEPXHEWN W HWXXHEWH YEenocTH, KOTOpbie 3aTEM CO-
eauHunucL ¢ Gonee ApeBHe HEMPOHHOM YacTbio
ronoesl, - TaK U Nony4unack 3HakomMas Ham ceii-
yac CTpyKTypa Yepena (Puc. 3.22).
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HeipoHHan vacTb

Muesan TPYGKa {Mie-

BucuepanbHas YacTb Yepena BAPUTENBHBIA KaHan)

Puc. 3.22. Haww, kasanock 6bl, NPOYHbIRA 1 LENbHBIA Yepen Ha camom aene 00pasoBaH U3 ABYX aMGPUONOTHYECKNX MCTOYHNKOE. Ecnu nocMo-
TPETH Ha Yepen NPUMKUTUBHbLIX XOPLOBLIX U PAHHUX pbIB, TO MbI YBUMAMM, YTO Y HUX GbIN Yepen, Ho NULEBLIX KOGTeR He 6bINo. HeilpoHHas YacTs
HaLLero Yepena sIBNAETCH NPOAOMKEHUEM NO3BOHOMHMKA, B TO BPEMA KaK ero BucLepanbHas 4acTb M NNLEBLIE CTPYKTYPLI PA3BUBAOTCA U3
JbixatenbHoro annapara. MNJ1C 3apepiuaeTcs Ha rpaHuLe HelpoHHOI YacTh Yepena.

06wme coobpaxenua
OnA Tepaniu ABUXEHUA

B uenom mobuneHocte M3J1 coctouT B TOM,
4T106bl pa3rmbaTte Topc W Beapa NPy BoINPAMIEH-
HbIX KONEHAX W BLINOMHATL BLINPAMIAEHWE Topca,
KoneHHoe W nofolwBeHHoe crubaHue. Takum o6-
pasom, nobble HaKNOHLI Briepeq nogonayT ans
TOro, YTOBLI PacTAaHyTe BCH NWUHWIO UNK OTOENb-
Hbl€ YHACTKW, B TO BPEMSA KaK CBEPXBLINPAMIEHUE
B OCaHKe ABNAETCHA NPU3HAKOM runeproHyca unu
yKopadmsaHus muocpacuum MN3J1.

O6wan pacTaxka

BHUMAHMWE: atu pacrsixku, B OCHOBHOM, 10-
3anMCTBOBAHHbIE U3 acaH Woru, BKIMOYeHb! cloga
715 ACHOCTH OO BbACHEHUS M BALLIEr O BAOXHOBEHUS.
CamocToaTensHele MoneITKNU Takux PacTaXeK unu

peKoMeHgayms ux naymeHtTam 6e3 Hagnexaiyeu
MoAroTOBKY WM TPEHWPOBKY YPeBaTbl TpaBMamu
M oTpuuaTenbHeIMU nocnegcTeuami. byaete
OCTOPOXHbI, MNpouguTe o6yHeHue WM MPOKOH-
CYNbTUPYWTECH CO CrIeLNanicTom.

O6lwme pacTaxku (B nopspgke BO3pacTaHWs
CNOXXHOCTW) BKMIOHAKOT B Cebsi HaKMoH Bhnepeq
cups 1 HaknoH enepeg croa (Puc. 3.23A), nosu-
uMm «cobaka, cMoTpswan BHu3» (Puc. 3.23B) u
«nnyr» (Puc. 4.7B).

Moay pebeHka MOXHO MCMONb30BaTL ANS pac-
TSXKKMW (hacumu BbIMPSMISIOLLIMX MbILLL U aNOHeB-
posa rornoebl. CTOMKa Ha nneyax noMoraeT pacTa-
HyTb Takue 4actu M3J1 kak BEpXHAA HacTb CMWHLI
1 wes. HaknoH Bnepe Ha CTON BLIAENWT HOMM.
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Pue. 3.23. CywecTsyeT MHOXECTBO PACTIREK, NPOCTBIX M CNOXKHLIX, B KOTOPRX 3af6VicTBoBaHa BCA MNTC Unu 68 yyacTKu.
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OnA Téx, KTo riMeaT BOSMOXHOCTe Pabotars
c (hM3NA-MAYOM, OHEHb MOMNE3HO NeYb Ha Hero
CMMHOA W NOKaTamh, 4Tofb paccnadute ecio N3
LIEANKOM.

OTAeNbHbIE YHACTKA

ChoBa geurasce esepx no N3N ans yao6eTea
OMUCaHWA, HaYHeM ¢ NoJowseHHor dacumm, 3a-
KMMBl KOTOPOR MOTYT OrpaHnynTb MOBHNBHOCTL
camoi cronbl v paxe N3N e uenom. OgHa Npo-
¢T1an, HO IPPETUBHAA METOAKWKA CoBETYeT no-
NpoCKUTL MAUMEHTA BCTATe OGOCMKOM HA Non M
HaKNOHWTLCA Bnepen, He crnéan KoneHw, 4Tobo
NPOCTO NOHATE, YTO MPU 3TOM owywlaeTtes. 3a-
TEM NONPOCUTE NaUMEeHTa NOCTABWUTL OAHY CTONy
Ha TEHHWCHBIA MAY. Tenepb NAUMEeHT OONKEeH Ha-
HUMATE CBOWM BECOM HA MAY NOOOLUBEHHONM Mo-
BEPXHOCTEHY OT NePaaHe CTOPOHbI NATKKM 0 No-
LYLEYKW NanbLeB HOr Tak, 4Tobs61 NOYYBCTRBOBATD,
rAe ecTh BONE3HERHBIE CLUYLLISHMA WK 33X HUMb!.
Bec aonxeH BbiTe A0BONBHO 2HAHUTENBHBIM, HTO-
661 NAUMEHT HAWEN 3TOT GanaHc Mexay GoneBK U
YOOBOMECTBMEM, W HA KAKAOM YHACTKe TAKON Ha-
XUM CnefyeT yAepXuBaTe, N0 MEHbLLSA Mepe, B
TeueHwe 20 cekyHa. Bee ynpaxHsHue 3aimeT He-
CKOMbKO MUHYT.

3arem nonpocvTe NAUMEHTA BHOBbL HAKMO-
HWTLCA BNEped v 06paTUTe erd BHUMAHWE Ha pasz-
HWWY B OLLyulermax aByx cTopon N3J1. 3avacryio
3TO CpaBHEeHWE OKAXETCA OYeHb NOKAa3aTeNbHbIM.

MonpocKTe NALMEHTANOBTOPUTE NPOUSAYPY U BTO-
PG HOMOI 1 NEOBEPETE, CTAHET Nk HAKNOH Briepen
CHOBA paBHOMEPHLIM, NYCTe Aaxe nbonee MoBunib-
HeIM. Bonee NPOaBVHYTHIA, TMOKMA MAK CKNOHHBIA
K Ma30xKaMy NauMeHT MOXEeT NOCTeneHHe nepe-
ATH K Mavy ans ronecha.

Jo6oe peuvxeHWwe, BKAKMaWee cribaHve
CNUHE!, GYOET NONE3HLIM ANA PACTArMBaHUA O6-
nacTed NOAOLBH! Y TONSHMW.

JIOB0A M3 ONKUCAHHBIX BbiWE HAKNOHOB Bhe-
pen nNOMOMeT PacTaARYThb BCHO rpynny noAKoseH-
HBIX MBILLIL W CYXOMUAWA.

Ans paccnabnenva u npoGyxgenna N3N
OMeHb NONEe3HO BbINONHATE NN6bie BOI‘IHOOGpaS-
Hble ABVKSHWA 0O 3TOW NMMMK, GCoBeHHo B 06-
NACTA MbILWLGI, BEINPAMASIOWENA NOSBOHOYHKWK, W
OKpyXawwmx ee TKaHen. Monpocute nauweHTa
nedb HA XUBOT WAW MO-OPYroMy, Kak emMy yaob-
HO. l'lycn. KMIMeHT HanpraxeT Mblludbl XKMBOTa, W
4epes HYKHIOK YacTb CNMHLI M Tas NporgeT son-
Ha wzrvda. MNycTk NauMedT NonbITasTCA pagnpo-
CTRAHWTL 3TC BONHOBCE QBVXEHWE NO BCer CnNuHe
W gaxe Ha Horv. Habniopalite 3a OsHXeHHeM W
ONpeAenvTe MeCTOMNONOXEHNE «MePTBLIX» MATEH,
TO eCTb MSCT, e ABWXEHWE 3acTONOPHBAET-
CA W He nepexcouT panble. MoNnoXuTe pyky Ha
MepTBoe NATHO 1 NONPOCUTE NAUMEHTa NPUBECTH
B ABWMXEHWe 3Ty 30HY. OueHb YacTo nauwedTol
MLITAITCA 3acTaBuTbe €6 ABWraTbCA Yepecuyp
KPYNHBIMM  ABMXKSHUAMKW, HO, Kak npasuno, 6o-
nee 3MPESKTUBHLIMKY  OKA3LIBAKOTCA HE3HAYM-
TeNbHLIE ABMXKEHWA, NOCNE KOTOpbIX AEenaeTcH

~
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naysa gns nornowieHns, Vi xotsa orpaHiyeHns Mo-
OMNBHOCTU NOABNAIOTCA Yalle BCero npu nsrmbe-
BbINpAMNEHKIA, BOMHOBLIE OBMXEHWS C narepant-
HbIM U3rMBom TaKxe MOryT NOMO4Yb NaUUeHTy.

MopzaTeinoYHas 30Ha B BEPXHEN YacTu wen
3a4acTyl0 OKa3blBAETCH O4eHb HarnpsXXeHHon W
ManonoABuXHOW, 3T MblwLbl (Manas v Gonb-
wad 3afgHue npaMbie MblllUbl MONOBHI, BepXx-
HAA WU HUXKHAA KOCBIE MbILLUBLI rOﬂOBbI) ABNAKOT-
CA MOCpeAHUKaMuM Mexay ABMXKEHUAMW rnas u
OBVXKEHWSMW NO3BOHOYHMKA, Y4eM W OOBACHA-
eTcA Hanu4mMe B HWUX [06aBOYHLIX PeuenToposB
pactamkeHus. W BpAg nv MOXHO NEepeoLeHuTb
UX 3HaveHwe ana MobwneHocTu Bceid M3N. C

STUX MbIWL, Ha4YUHAETCA CBEPXBbINPAMNEHWE
M BpalleHve, a Takxke BbITArVBaHWe 3aTkinka
(coBur ronosbl Brepen OTHOCUTENLHO LUEW).
OHuW pacTarmealoTcs OT U3rMBOB BEPXHWMX LUEH-
HbIX NO3BOHKOB/M3rMBOB BEPXHER 4YacTh Luew,

BpaLleHMemM U CKOMbXeHWeM 3aTbiika Hasag Ha
MbILLIENKAX aTnaHTa.

BoaspalueHne ABUXEHWUSA 3TON 30HE NOTPeBY-
€T OT BaC KOHLEHTpaLuKn yCUnInii B BepXHen YacTu
LUen, MOCKOMNbKY CXOXWe OBWXEHWA MOryT npo-
WM3BOAMUTbL M IKCMPECChl, KOTOPLIE NEXaT NoBepx
3TUX ApeBHUX aneKTpuyek. J1arte Ha cnuHy W, co-
CpeOTO4YME BHUMaHWE Ha BepXHUX LUerHbIX no-
3BOHKax, NnocTapanTecs CABUHYTh 3aThIIOK BBEPX
OT Tena, He NOAHMMARA rofosy ¢ NOBEPXHOCTH, Ha
KOTOpOW Bbl NexwuTte. CoxpaHaa 3TO NonoXeHwe
v3rvéa W BbINpPAMIEHVA BEpPXHEro otaena Liew,
Ha4yHWTe ee MeneHHO NoBOpa4YUBaTh, CHOBA KOH-
LIEHTPWPYS CBOE BHMMAHWE HA BEepXHUX LUEeWHbIX
NO3BOHKAX.

Ypokn Mowe ®PenspgeHkpaica «OcosHaHue
Yyepes OBWXeHhe», B KOTOPbIX OBWXEHUA rnasa
oTAeneHbl OT ABMXEeHWI LWewn W Tena, becrpeue-
NEeHTHO OGBACHAIOT W BLIAENAIT KakK 3TW MbILLILbI,
Tak ¥ camy 3Ty obnacTs.?

Manbnauua N3N

Ha4ae nanenupoBaTtk ¢ AUCTanbHOTO KOHU@
N3N, Mbl obHapyX1UM nepeyto craHuuio Ha o6-
paTHOM CTOPOHE NankLues Hor, Ho NoYvyBCTBOBATh
ee 4Yepes nodyLueykn nansues AOBOMBHO 3aTPyA-
HWUTENbHO; OAHAKO Mbl MOXEM HaWTK CyXOXUNna
KOPOTKMX crubaTtenei nansues HOrW nog npok-
CMManbHOIW YacTbio nanbuee, rge koxa Gonee
ToHkas. Ha camom fiene, nogoluBeHHas dacums
Ha4MHaeTcA Ha cTaHuUMKU 0bpaTHOW CTOPOHL! NNKOC-
Hbl, MOCNE KOTOPOW CyXaeTca, Npoxoaa obparHo
K nepegHein NoBepxHoCTH NATKW. Peskoro o6ner-
YeHUA MOXHO A0BUTLCA, BBITArMBaA nasbLbl HOMK
TaK, 4TOOkI OHW BbIMPAMUIACE, U Bbl CMOT/U IEFKO
NoYyBCTBOBATL €€ Kpad. Hanpamylo Yepes narte-
parnbHyl0 Mogylwiedky npollynaTe naTtepansHyto
nofocy hacLmm CTOMbI OOBONLHO TPyAHO. 3T0
MOXHO nonpo6oBaTk chenark, MONOXWE naney
MNW KOCTAILLKY nanbla Ha NWHWIO, MPOXOAALLYH
MeXAy BHELUHWM Kpaem MATKWU K NATOW MNocHe-
Bol ocHoee (Ha Puc. 3.4 n 3.5 Ha C. 64 MOXHO
YBWOETb NErKO NanbnUpyeMblid KOCTHBIA BBICTYN
mexXay NATKON U MU3WHLIEM HOrW).

TyTb NPOXOAMT MO KOHTYPY W 4epes nosepx-
HOCTb NATKW, HO 3TO TPYAHO OLWYTUTE Yepea
MNOTHbIE MOAYLIEYKU MOAOLUBLI, HO C 3afHen
YACTU MATOYHOW KOCTU 3TO BO3MOXHO. [Mome-
CTUTE Nanblbl HA NATOYHYIO KOCTE B TOM Bpems,
Kak marubaeTe u BuINpAMASETE nanbLbl HOMK, 1
NOYYBCTBYWUTE pe3ynbTar Balux MaHunynalmui
Bokpyr natku (Puc. 3.8, C. 67). OueHs ner-
KO NOYyBCTBOBATb MHOTMM M3 HAC W3BECTHOE
axunnoBo CyXOXunue, HO NONbITAWTECE MPOATK
Mo HeMYy BBEpPX MO rofeHu, oulywas, KaK oHO
pacwupAercs W yToH4aeTcs. Ecnu Baw nauu-
eHT CTOWT Ha UbINOYKax (Ha NMKCcHE), TO Bbl
nerko CMoXeTe ManbnNUpPoOBaThb HWXHWE Kpas
rOfIOBOK WKPOHOXHOW MbIlULbl B TOM MECTe,
roe OHW NPVKPENMATCA K 3TOMY arnoHeBpoay.
Paccnabere roneHb, 1 riy6oko nof aTumM dpac-
uManbHbIM NAacTom Bbl Ge3 Tpyoa nNoYyBCTBY-
ete Gonby kamGanoBuaHyl Mbiwly (Puc.
312, C. 70).

Cnefytouylo  CTaHUWO, TONOBKW  WMKPO-
HOXHBIX MbIlL, MOXHO 0BHapyxuTs, nNporaa
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K 3ajHeli CTOpPOHe Mbilenka 6egpeHHOn KocTh
MEXAY CWNbHLIMW CYXOXUNUAMU MOAKONEHHbLIX
Mol (Puc. 3.13, C. 71). Cyxoxunua nogkonex-
HbIX MbILLL CMYCKAaKTCA HWXe KoneHa: K menwu-
aneHOW 4acTv 6onbluebepuoBOr MbiLUbl MAYT
nonynepenoH4yaras v rnonycyxoXunsHaa Mbillubl,
a oguHOoKan OByrnaeas mbiwua 6egpa no nare-
PanbHOM YacT HWXKHEro OT4ena HOrY NpoXoguT K
ronoske manobepuosov kocti. CnefdyiTte BBepx
MO MOAKOMEHHBIM MbIWLLEM MO 3afHErd CTOpoHe
cepanuwHoro 6yrpa (Puc. 3.16, C. 75). Ecnu Bbi
nporaeTe Nog MeguansHelM kKpaem 60NbLIOK Aro-
AVYHOU MbILLILIBI, TO CMOXETE 0BHaPYXUTb NPaKTK-
YECKM KOCTHYIO CBA3KY — Camblil KOPOTKWIA 1 CaMOA
NAOTHBIA YYACTOK 3TOM NIMHWK, NPOXOOSLLMIA K HIK-
HeMy BHeLUHeMy Kpalto KpecTtua (Puc. 3.17, C. 76).

OT1 370 cTaHUMK Ha KpecTue, MeXy AByMA 3a-
AHAMUW BEPXHUMM NOAB3AOWHbLIMK ocTAMU (PSIS),
Yepes BeCb MO3BOHOYHbIA CTONG NPOXOAAT MbilL-
La, BeINPAMIAIOWENA NO3BOHOYHMK, W NOonepeYHo-
OCTWUCTBIE MbILLLbI, MAYLIME BBEPX K 3aTbIIOHHOMY
Gyrpy. Camble BHYTPEHHWE YacTW MbILULb), Bbl-
NPAMAAIOLLME NO3BOHOYHUK, — OCTUCTbIE MbILULb! —
B 6OMLLWMHCTEE Chy4aeR OOCTUraKT Nullub TPU-
4YeTbipe CaHTMMETPAa B LUMPUHY; X MOXHO No4yB-
CTBOBaTb CBEpPXy, PAOOM C OCTUCTBIMKU OTPOCTKA-
MK —MpoLLIe BCErocaenaTb3TOHaypoBHe cepefnHel
rpyav (Puc. 3.19, C. 78).

CepeguHy rpynnel mMblllLbl, BeINPAMASOLLEH
NO3BOHOYHMK, NErko NanLNUpyeTca ANUHHeRLwas
MbilUt{@ CMWHBI, COCTaBMEHHAs kak Obl U3 MPoY-
HbIX LUHYPOB, PACMONOXEHHbLIX naTepasnkHo OT
OCTUCTON Mbilubl. Mexay cTpyHamu OnuHHEW-
el MbIlbl CMMHBI U pebepHO NO3BOHOYHLIM
YINOM, MOXHO NpoLuynaTe NoAB3AoLIHO-pe6ep-
HYIO MbILLLY, Hawbonee naTepanbHyl0 U3 3TUX
MblWL,. Ecnm npoBecTn no HeW ropusoHTanbHO,
Kak Mo rutapHbiM CTPYHaM, TO ee BOMOKHA Mo-
KaxyTcs Bam MOXOXMWMM Ha NOMOCKW Y BenbBeTa.
OT atoi o6nactn MOXHO CnefoBaTe BBEPX MU
BHW3 N0 MOBOW MbILLILE U3 3TOW rpynn.l.

B BepxHeM oTgene weu nod TpaneumeBugHow
MbILULIEA NONYOCTUCTAas MbIULEA NErko nanbnm-
pyetca (0cOGEeHHO ecny Bbl MONPOCUTE NauMeHTa
TOMKHYTe MOMNOBOW HA3AT, HECMOTPA Ha COMpo-
TUBNEHWE Balleil pyku) W OLyUWaeTca Kak fee
BEPTUKANbHbLIE CTPYHbI, CYXatOLLMECS BHU3 OT 3a-
ThiNKa.

OT cTaHuMM Ha rpaHuue 3aTbifika 4epes BCK
3aThINOYHYD KOCTb (BKMOvas B cebs, y 60nb-
LUMHCTBA MIOAEA, Y4acTKM 3aTbiNOYHON MbILLLbI),
Bepx ronosbl 1 106 (okpyxasa NobHYK MbilwLy)
npoxoauT thacLus roNOBHOTO MOKPOBA, UMK CYXO-
KUNbHLIV LUNEeM, KoTopasa NpUKpennsaeTca Ha néy
K rocrnegHel CTaHuMM — HaaGpoBHLIM - ayram
(Puc. 3.21, C. 83).

Mansnauna N3/

Duckyceua 1: M3 u u3rubol N03BOHOYHMKA

N3N cnyxut dyHKUMOHANLHOW CBA3YIOLLE
CTPYKTYPOKW, co3faloled nepsuyHbie U BTOPWY-
Hble M3rubbl MO3BOHOYHMKA W HOT. B opraHvaa-
uuy peyxonopHou (plantigrade) ocaHku venoBeka
Teno NpencTaBreno Kak pag NnpamMbiX U 0BpaTHbIX
u3rnboe, ypasHoBellMBaWwmx gpyr gpyra. Tpa-
OWUMOHHaA aHaTOMWA CHUTAET rpyaHON U KpecT-
LOBO-KOMYUKOBLIA WN3rubbl, ABNSAIOWMECH BOMHY-
TbIMWK MO OTHOLLUEHWIO K NepefHel CTOpoHe Tena,
nepsnyHbIMK M3rMbéamu MO3BOHOYHWUKA, TO €CThb
narnbéamu, KOTOpbie OTPaXarT COrHYTOe Monoxe-
HWe Tena nNpwv 3apoAbilUEBOM PAa3BUTUM.

B xope nocnefHwux cTaguii BHYTPUYTPOGHO-
ro passuTWs U NEPBOro MOAA XXU3HK B COCTaBe

nepsu4HOro warnba 3sapopbiua OPMUPYIOT-
CA BTOPWYHBbIE WM3rMBbl. AKTUBM3AUMA LUEVHBIX
MbILLLY (4TOGbI NOAHATL TONOBY), & 3aTeM W MbILLIL,
HWXHER YacTy CnHbl (4TOBLI CUOETL W NON3aTh)
uaMeHseT opMy MeXNOo3BOHOUHbIX QUCKOB Tak,
yTOBbl BLIFHYTE B 06paTHY CTOPOHY BbINYKIILIE
LUEMHBIN WU NOACHWYHBLIA M3rMbbl, COOTBETCTBEH-
Ho (Puc. 3.24). Oprakxo, roBops 0 NpaAMoCTORYEl
OcaHke YenoBeka, Mbl MOXEM pacnpocTpaHuTs
Hallle npeacTasneHWe O BONHooOpasHOM Bvae
MO3BOHOYHMUKA Ha BCE TENO 1 paccMmaTpusath us-
b Yepena Kak NepBuYHbLIA, LeNHbI M3rvb Kak
BTOPWHHbLIA, FPYAHOW Kak NepBuYHbIA, MOACHWY-
HbI KaK BTOPWYHBLIA U KPECTLOBO-KOM4MKOBbIN
Kak NepBuYHbIA N3rMbsl.

[Npepcraeste cebe TO xe camoi M B 06nactm
HOT: NErkuid N3rMb KoneHei MOXHO paccMaTpuBaTh
KaK BTOPWYHBLIN, NMATKY Kak nepBu4HbIA U3rnb, a
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Pue. 3.24. C Tem, kak peGeHOK MOCTENEHHO NOCTUrAaeT MIAP PYKami 1 rnasamu, MelweyHsle cokpawehns N3N namensioT hopmy anckos

W CO3AK0T BTOPUYHbIE LLEAHBIA U NOACHWYHBIA U3rNBbI MO3BOHOYHUKA,

CBOJ1 CTOMbI NEPE NEPEeAHEit HaCTbIO MMIOCHSI Kak MERBI LA

nepeuyHbIi M3rmé. «Marnb» KoneHa obpasyeTcs
B Mpouecce Toro, kak pebeHoK y4uTca CTOATh, a
CBOA CTOMbI (hOpMUPYIOTCA B NOCNEAHIOI0 O4epes
13 BTOPM4HBIX U3rMBOoB, Korfaa peGeHokK y4UTCs Xo-
AuTh,

N xOoTA ¢ TOYKM 3pEeHUs CBOEro pasBuTia aTu
M3rnbbl HENBL3A CHUTATL aHANOrUMYHBLIMK, C NPaKTW-
YECKOW TOYKM 3peHUs TakoW Barnsag Ha HUx gaet
BO3MOXHOCTh MPUMEHEHWUA 3TON KOHLENLUKU B 06-
NAcTU MaHyarnbHOW 1 OBUraTensHol Tepanui. Bee
nepBUYHbIe U3ribel B BonbLUei NN MeHbLUE cTe-
NeHn NOAAEPKUBAIOTCS (HOPMOIA OKPYXKAIOLLIMX MX EpEHHLM
KocTel. HepenHon narné — KocTamu Yepena, rpya-

HOW — pebpamun 1 rpyouHONR, KPecTLOBO-KONYUKO-
Bbiii — TA30BLIMW KOCTAMU W NOBKOBLIMW CBS3Ka-
MM, a NATka — thopmoii kocTei ctonkl (Puc. 3.25).

Ho npu aToM Bce BTOPU4HBbIE M3rbbl B GoNbLUEH
CTEneHn 3aBUCAT OT B3aUMOOTHOLUEHWS Mexay BTOPN4HbIA
MbILLLAMK, POPMUPYIOLLIMMIW TOT MAW WHOW W3rK6
M COXPaHAIOWMMW Ero MecTONONOXEHWE: Takum
06pasom, cTabunNLHOCTE W PACNONOXEHUE LLENHO-
ro ¥ NOACHUYHOIC M3rMBOB M MX MbILLL B 60NbLUOIA
CTeneHn 2aBUCAT OT NOAOEPXUBAHLLIMXY KOHCTRYK-

Ui oKpyXxaroLLen ux muothacumu. Koct 1 cBA3KK
[0aloT BO3MOXHOCTL KONeHy cBoBOAHO NepexoauTb

BTOPWYHLIA

NepBNYHbIA

BTOPUYHBIR ———————}"

NEPBUHHLIA —————

OT MOMHOrO BLINPAMNEHUS K MONHOMY Cruby; Mbi-
LLIe4HOe Xe paBHOBECWE OMNpeaenseT caMo MecTo T
PACTIONOXEHUA KoneHa. AHanormyHsIM 06pasom BTOPU4HbIA

CBOL CTOMbI 3aHWMAET CBOE OKOHYaTenLHoe Me-
CTO Korga pefeHOK BCTAET M HaYMHAET XOOWTh,

a noafepxka ero HOpManeHoOM padoTel B TOW Xe ] Pue. 3.25. MonepeMeHHOE PacnonoKeHne NepeuYHLIX 1
Mepe 3aBWCHUT OT NPaBUIiBHOro 6anaHca mMAarkux BTODWHYHbIX M3ruGoB NO3BOHOYHUKA MOXKHO paccMaTpUBaTh B

LUMPOKOM KOHTEKCTE BCeid 3aHeit cTopoHel Tena, N31 npo-
XOQUT C3a[M BCEX 3TUX MAru60s.
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r TKaHel HOru 1 CTOMkI, B KakoW 1 oT nboro cy-

LecTByOLLEero B caMmux Koctax narnéa. (Mbiw-
Libl, KOTOpkIE CMYCKAKTCA OT FONeHN K pasnu4-
HbiM cBofjaM v uarnbam, ByayT obcyxpaTbea
nosgHee, Npy pasroBope 0 HWKHWUX Kpaax opy-
FMX OCHOBHbIX XENe3HOAOPOXHBIX MyTer — CM.
rnaeel, NocesaLleHHble JlatepansHoi, Cnupane-
HOW 1 MMyBUHHON DPOHTANBHOW NUHMAM).

B thyHKUMOHANLHOW OcaHKe W Npwu OBUXe-
HWUW BCE 3TU U3rMObI TaKKe COOTHOCATCH 1 Opyr
¢ gpyrom. [uc6anaHc B 0OHOM M3 HUX BegeT
K KOMMEHCaTOpPHbIM M3MEeHeHUAM B Brinanexa-
LMX BTOPUHHBLIX n3rmbax. OnucaHHasa Bbile
CBAI3b MEXAY KOMEeHAMM U HWXXHEW 4acTbio Cnu-
Hbl HabnpaeTcs B HALEW NPakTUKE NOCTOAH-
Ho (Puc. 3.26).

M3J1 coeguHaeT Bee 3TW U3rMBLI ¢ 3aHel
CTOPOHbI € rofoBel Ao Hor. OcHoBHOE nono-
KeHue KoHuenuun mMuochacumansHbIXx mepu-
AVWaHOB COCTOWT B TOM, HTO HanpsKeHwe nog-
HAMAEeTCA WU CrycKaeTcs WUMEHHO MO 3TUM
nuHuaM, Takum obpasom, npobnema, BO3HMW-
KawLlas B 04HOM W3 U3ruboB, MOXEeT co3faTb
HanpsKeHue Bbllle WU HUXe No NUHUK. Takxe
cnpaeeqnuneo M obpaTHoe: CUbHbIe BONe3HeH-
Hble ABMEHWA B OOHOM Y4YacTKe MOXHO Aua-
rHOCTUPOBaTL W NEeYUTb B LUMPOKOM KOHTEKCTe
pasHbIX y4acTKOB BCeW NIMHWK, 3a4acTylo pac-
NONOXEHHLIX OOBOMNBHO AANEKO OT MCTOYHUKA
BoneBbIx OLUyLieHuid. [JaHHas kHura npegnara-
eT Bam nogymatb Hag 3TUMW COOBpaXeHUsaMM
1 paccMmaTpusathk LieflocTHOe B3auMopencTeme
CTPYKTYP Ha NpOTSXeHWU BCcero muodacumarns-
HOr0 MepuaMaHa unu, Kak Mbl MOroBOPKUM NO3-
xe, Mexgy MepuaMaHamMu.

Pue. 3.26.

A. HepecHyp BeINPAMNEHHbIE KONEHN MOXHO pac-
CMaTpuBaTh, B paMKax KOHLENUMM aHaTOMUYeCKIX
Moe3fjos, Kak Henonafku ¢ BTOPUYHLIM W3rubom,
70T BTOPMHHLIN M3rMG oBpaTunca B NEPBUYHBIN, 4TO
NPUBENO K NEPEXO0Y HANPMHKEHUN Ha Apyrue BTOpHY-
HbIe M3rMbbl: 30ech 370 06NACTU NOACHMLbLI U LLBK,
B. Mocne neveHns No MeTOAUKE CTPYKTYPHOrO
B3aUMOABICTBUA ObI BOCCTAHOBNEH M3TMG KONEHa,
a TakxKe U 0CTaNbHbIE BTOPUYHBIE U3rNObI,
(BocnponasoanTca ¢ No6e3HOro paspeLuexms

u3 Toporek 1981.)

Ounckyccua 2: CywecTByeT nn
ImybunHaa 3agHAA NUHUA?

Mo npaewnam cTaHAapTHOW aHaTOMWYECcKOW
HOMEHKNaTypbl ecnu cyulecteyeT [loBepxHOCT-
Has 3adHAs NUHWA, TO OOSDKHA CyLIecTBOBaTh
n MnybuHHas 3anHss nuHuA. Bonee Toro, ecnu
Mbl TOYHO 3Haem, 4TO cyllecTeyeT [nybuHHas
hpoHTaneHas nuUHKS, a Takke K [loBepxHOCT-
Has (ppoHTanbHas nuWHWA, pas3Be He TpebyeT
CUMMETPUST Hanuuws [ny6MHHOW 3apgHeir Nu-
HUM? B OeicTBUTENBHOCTU Xe, He3aBUCUMO OT
TOro, Tpebyer 3TOro CUMMEeTpusi unu Het, [ny-
OWMHHOIN NWHWK CNKMHBLI He cyulecTByeT. W xoTs

eCTb U30NUPOBaHHbIE YYacTKK, rae mMel Habnopa-
em Bonee rny6okue MuodhacuvaneHble Croun, HeT
HUKaKoro 06beMHEHHOrO W CMMOLLHOro CNos, 3a-
nerawoLero rnybxe yxe onncaHHOW HaMn NUHUW.

[laeaiiTe KpaTko OCBETUM 3TH yHacTku. Ha no-
[OLLUBEHHON NMOBEpPXHOCTW CTOMbI, HaNpUMep, cy-
LUeCTBYeT MHOro CroeB, PacnonoXeHHbIX Bbille
NOOOLLBEHHOW thacuun, T.e. rmybxe Hee. B aTmx
CNnoAax HaxoodaTca KOpoTKWe crubartenu, a Takxe
OTBOAALLME W MNPUBOOALLUME MbIWLUbl Nanbues
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HOMM 1 cBA3aHHas ¢ HUMK hacums; Tam Xe pac-
nonararTca ANUHHLIE NMOOOLBEHHbIE WU NPYXUHA-
LUMe/CynMHUPYIOLLME CBAZKMW, NexXalive nog ceo-
OOM NpeanniiocHel. Beiwe nofolBeHHas dacuus
onucblBanack, Kak TETUBa, HaTArMearowas nyk
cBOfAa CTOMbI, HO NyK 3TOT, KOHEYHO, He ABMAeT-
CAl CTATM4HLIM NPU BCEX KaXXAOAHEBHbLIX Aenax u
CMOPTUBHLIX 3AHATUAX Yenoeeka. MNpu gEMKEHUK
BCE 3TW nocnefosartefbHo 6onee rny6okue cnom
3afeicTeOBaHbLl B nogaepXXaHui CBOLOB CTOMbI
(Pue. 3.27).

VIMEeHHO OHM W COCTaRMAOT 3TU Y4acTKW, KO-
Topeie pacnonaratoTtca rny6xe M3J1, Ho korga Ml
[OCTUraem nx 3aBepLUeHUs, TO He 06HapyXuBaem
HUKaKoro eMHCTBa MeX Oy HUMW KpOME Yepecuyp
0600UWEHHOro 06LEAMHEHWUSA «BCEMD CO BCEM» .,

B HWXHel YacTu Horu pacnonararTces rmy6o-
K1e 3NeKTpu4kKn (kambanoBuaHas u nofKoneHHas
MbILWLEI), 3anerawwye nog WMKPOHOXHOW MblLL-
Liel, Ho OHW, Ha camom dene, npuHaanexar M3/,
NOCKOMbKY NPUKPEnnaoTCA MPOCTO K HUXKHEW CTo-
poHe hacuni axunnoBa CyXoXunua (M B 3Ty xe
rpynmny Mel BKOYUM U MaNeHLKYIO MOOOLBEHHYO
MBILLILLY).

[My6xe KamMGanoBUOHOM MbIWLUBl, Mexay
Hel 1 3afHeill NOBEepPXHOCTBH) MEXKOCTHON Mem-
OpaHkl, pacrnonaraeTcs eule ogHa rpynna mbiLul
rny6UMHHOro 3ajHero oTAena: AnvHHble crubarenn
nanbLes CTOMbl U 3a0HAA 6oMbLUebepLoBas MblL-
ya (Pwec. 3.28). Janswe 6ynet 4eTKo NoKasaHo,
YTO 3TW MbIWLUbLI ABMAAKOTCA YacTbio [NMy6BWHHON
thpoHTansLHOW NHUK (M. [naey 9) HecMoTps Ha
TO, 4TO pacnonarakTca Ha 3afgHel cTopoHe aTo-
ro yqacTka Tena, — v MoaToMy OHW He MOryT co-
cTaBnsATh [MyOBVHHYK 3aHI0 NnHKUI. Jlexalme
B narepansHoOM oTAene manotepuoBsie MbilLLb
npuHagnexar JlatepansHo nuHWM (3T0 Gyper
nokasaHo e [Maee 5).

B coctaee Gefpa nogkoneHHble Mbillilbl Ha-
XOOATCS MOBEPX KOPOTKOW TOMOBKWM LOBYrNaBoW

MbILWLBl 6efpa 1 60MLLWOoN NPUBOAALLEN MbILLILBI,
KOTOPbIE COCTaBAAT 3NEKTPUUKY, Nexallyr nog
ONMWHHOW rONOBKOW 3KCnpecca AByrnasol MbilULb
(cm. pasgen Maeel 6, NnocBALLEHHBIA 4-01 NOOKO-
neHHon meiwue). M noatomy Bce 3TW rmMybokue,
3anerawwme 0o camMor KOCTW, MbILLbI MOXHO
paccmaTpuBaTh Kak Yacte M3J1.

Ewe oguH BOMpoc BCTpeYaem mbl B 3agHewn
yactn bepgpa. 3geck rnybuHHble natepanbHble
MbILULbI-BpaLYaTeny, HECMOTPA Ha TO, YTO OHW
He zaneraloT npsamo nog MN3J1, BbICTYynaloT B 370N
obnactn Kak MMybuHHas 3agHas NWHWA, orpaHu-
ymeas wnarné Gegpa BMECTE C MNOAKOMEHHbLIMK
MbILLILIAMK, @ TaKXe nomoras yaepXvusaTtb BepTu-
KansHO NOMoXEeHWE U paBHOBECHE NO3BOHOYHUKA.
3T MbILLLLL, OT FPYLUEBMAHON MbILLLLI Yepes 3a-
nupaTeny n 6nn3HeLoBble MbiLLBl K KBaapaTHOW
Mbllwle 6efpa, cocTaenAlT QYHKUMOHANLHOE
€OUHCTBO COBMECTHOW paboTkl, HO OHM He 06-
napalT NUHerHbIM hacumanbHeIM EeOUHCTBOM,
Kpome 06Lero ¢ apyrumu muochacumansHbIMKU
CTPyKTypamMu, A cnefoBaTenbHO 3T rMyGuHHbIE
nateparnbHble BpallaTenu OCTalTCA, K coxane-
HWIO, 33 pamkKaMmy KoHUenuun mMuodhacumaneHeIx
MepuauaHoB. Mx nyywe Bcero paccmarpuearh
B CBeTe Opyron metachopbl — MeTacopsbl BEEPOB
TazobegpeHHoro cyctaga.®*

loBOpA O cnuHE, MOXHO ObINo Gbl CKasatb,
4TO Mbl BKITOHMAK B MN3JT MbILbI, pacnagatoim-
ecqd Ha gge dhacumansHele NOCKOCTU: NOBEpX-
HOCTHYIO MbILLLLY, BbINPAMAAIOLLYIO MO3BOHOYHUK
(ocTucTas, OnNWHHeWLlas v NofB3AoLLHO-pe6ep-
Has MbIWLbBl), U rMy6oKWe NOMEpPeYHO-0CTUCTbIE
MbILLUE! (MOMyocTUCTas, MHOroOpasaensHas, spa-
LarteneHble, MEXOCTUCTbIE U MeXnonepe4Hsle
MbIlwLel). Mpasga, mexay ABYMA 3TMMK rpynnamm
pacnonaraetca dhacuManbHbiA NacT, HO 3[ech
MbI BNOSMHE TBEPAO 3aABMNAEM, HYTO OHWM NPeacTas-
AT co60M NULLIL O4EHb CADXHYID CUCTEMY 3N1eK-
TPUYEK W 3KCMPECCOB.,

Pue. 3.27. A u B. [ofioienHas hacuua, Ha camMom fiene, ABNAeTCS MHWb CAMbIM MOBEPXHOCTHBIM M3 HECKOMLKAX CNOEB MUOMacuum cTombl (oHa
BKI0488T B ce6A ANMHHYI0 NOJOLIBEHHYIO CBA3KY W CYNUHUDYIOLLYIO CBASKY), NPU3BAHHYI0 NOAAEPHUBATE CBO/BI CTOMbI (B BOCNPOM3BOANTCS C
niofesxoro paspeiwenna na Abrahams et al 1998.)
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tANATOMY TRAINS», Thomas W. Myers

Puc. 4.1. NMoeepxHocTHas chpoHTankHas NUHKUA
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Pue. 3.28. 113J1 3aHMMaeT BECk NOBEPXHOCTHBIA 3aAHNIA Y4ACTOK HIDK-
Hel 4acTi Horn. [NyBUHHAA 3a4HAA HacTb NPUHALNEXKUT HEe «[NYyOUHHON
3a//HEN NUHNK>, @, NapafoKcanbHo, My6MHHOI hPOHTANLHOR TMHIK.

-

B KOTOPOW KPOXOTHbIE OfHO-CYCTaBHbIE 3NeKTPNY-
KM 06pasyloT TpY YeTKMe MOQEenn pacrnonoxXeHus
BOKPYr 26 kocTel Mexgy KPecTuoM W 3aTbiNKoM
(cm. Puc. 3.19 n 3.20, C. 78-79). 3™ mogenu
(oCTUCTBLIM OTPOCTOK K OCTUCTOMY OTPOCTKY, Mo-
nepeYHslii OTPOCTOK K MOMepeYHOMYy OTPOCTKY,
M OCTUCTBIA OTPOCTOK K MOMepeqHoMY OTPOCTKY)
MOBTOPAKT U MNOBEPXHOCTHLIE MbILLLBI, TONLKO C
Bce BonbLKUMN MHOrocycTtaBHbIMW MHTEPBANaMWN.

Ha nocnepgHem yqactke M3J1, B cdacumm ve-
pena, YeTKO BUAEH OAWMH TONCTLIA crnoW chacumm
MeX [y NepuocTom Yepena v EPMON KOXMK, a He-
CKOMbLKO NUHWIA K YPOBHEeW MnodhacLum BNMBaioT-
€Al B 3TOT COW.

3HauuT, OTBET 3aK/o4aeTca B ToM, YTo [iy6uH-
HOI 3aHeR NMHUKA, BHE 3aBMCUMOCTW OT TpeboBa-
HUA CUMMETPUK, He cyLlecTByeT. B nio6om cny4ae,
CMMMETPUA He ABNAETCA apryMeHTOM, MOCKONLKY,
KaK Mbl TOMHUM U3 MICTOPUM 3BOIIOLMA, [MYBUHHARA
hpoHTanbHaa NUHWUS W3HadanbHo Obina 3afHein
nvHVen Hawero o60Mo4YKOBOrO  «MULLeBapu-

TnyGUHHAR DPOH-
TanbHasn MHHIA

TeneHoro» tena (Puc. 3.29) (cm. oblee onvcanve
my6uHHOIN thpoHTanbHOR NHUK B Maee 9).

Ha M3/, kak Mbl y6eAunucb, CyLLECTBYIOT
y4acTKuW, rge nop MHOrocycTaBHbIMK SKcnpecca-
MW 3aneralT BaXKHble 3NeKTPUHKK. [MocKoneky
ckenet, nexawwmin nog MN3J1, BonHoo6pasHo ma-
rnéaeTcs, MOXXHO OTMETUTL, YTO 3TK INEKTPUYKM,
Kak Npasuno, KOHLUEHTPUPYIOTCA BOKPYr BTOpPUY-
HbIX, BbIMYKMbIX U3rnBOB — Nof CBOAOM CTOrbI, BO-
Kpyr KOMeHel, a Takxe B MOACHUYHOM 1 LLUEAHOM
otgenax. KoHe4yHo, McknYeHwem 3peck Byper
rpygoHOW OTAEen, B KOTOPOM NMPUMEPHO CTOMNBKO Xe
3MeKTpWYeK pacnonaralTcsi Mof 3Kcnpeccamu
BOKPYIr MepBMYHOro uarnba. 370 JaeT BO3MOX-
HOCTb 06pa30BaHWsA MECTHOIO HanpsxeHus, a
3HAYUT M MHOXECTBA YNpPAMbIX U TPYOHbIX B ne-
YeHWN TPUITEpHBIX, KOTOPLIE, KaK 3TO HW napa-
JoKcanbHo, Nydlle NoagatoTca NeyeHuio crnepe-
an (cm. pasgen B koHue [naebl 4, NOCBALLEHHbIA
B3anmopelicTenio mexay N3J1 n NosepxHocTHOM
thpoHTanLHOK NMHKEW).

MosepxHocTHas
3aHAA NUHHA

Petpa
Mo3BOHOYHLIA CTONG

HoToxopaa

TnyGuHHas
(hpoHTansHan NUHAA

KpOBEHOCHLIE COCYAbI
JlaTepanbHan NHHHA

lMulLesapuTenEHas cUcTeMa

MosepxHocTHan
thpoHTaNbHARA NHHKA

Puc. 3.29. PacnonoxeHue OCHOBHLIX NUHWIA HA 0606LLEHHOR
cxeme Tena no3soHo4Horo. 06paruTe BHUMaHue, YTo M3/ npu-
HaZNeXUT NO3IBOHOYHWKY, a [My6uHHAA (OpOHTaNbHas NUHWA
pacnonaraerca npaMo Nepes HuM.
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4. NMoBepxHocTHas (ppoHTaAbHAsA AUHUS

Gnucanue

MoeepxHocTHas cbpoHTanbHas nuHusa (N®I) (Puc. 4.1) o6beauHseT BCHO NEPeHIOn NOBEPXHOCTL TENA OT Bepxa cTon
0 6OKOB MX CTOPOH Yepena B ABa y4acTka — OT MarnbLes CToMbl 40 Tasa v OT Taza 4o ronosb (Puc. 4.2) - , koTopble, Npy
BLINPAMNEHHOM Ta3o6eApeHHOM CYCTaBE (Hanpumep, ecriv YenoBeK CTOUT), (PYHKUMOHWUPYIOT KaK CrnoLuHas NMHKA B3au-
mopecTeyrowein muodbacumm,

JHaYeHue ANA 0CaAHKKU

MmaeHaa dyHkums MNDJ1 cocTouT B TOM, 4TOGEI yaepXueaTe pasHoBecue € [MoBepxHOCTHOR 3agHen nuHuen (M311) n
fiaBaTh NOAAEPXKKY CBEpXY, NOATArMBAA U NOAHUMAR Te YacTW CKeneTa, KOTopble NPOAEBa0T NMMHUIO rpaBuTaunm — NoBOK,
rpyoHas knetka u nuuo. Muochacuus MAST Takxke nopaepXusaeT W BelMpAMIeHUe KoneHa B ocaHke. Mol NP1 rotosbl
3aLUTUTL MATKKUE 1 HYBCTBUTENBHBIE YHACTKW, PACMONOXEHHLIE Ha NepefHel 4acTu Tena Yenoeeka, a NPoYHoe HaTHkeHne
muocpacymm NOJ] sawmiaeT BHYTPEHHWE OpraHbl 6proLwHoN nonocTy (Puc. 4.3).

M®J1 HauMHaeTcA Ha BEpXHE CTOPoHE Nansues Hor. Mo dacymansHoMy NpUHLMNY CBR3K «Bcero co Bcem» [N/, Bo-
obwe-To, coeguHsaeTca ¢ MN3J1 4epes NneprocTkl BOKPYr KOHYUKOB thanaHr nansLes HOr, HO HUKAKOW «Urpbli» 3TOT0 coeauHe-
HUA Mbl He HabnopaeM, OYHKUMOHANLHO Xe OHW NPOTUBOMNOCTABNEHbI APYT APYrY, nockonbky M3J1 oTReyaeT 3a crubaHue
nanbLee Horu, B To Bpems kak MNdJ1 ux paarubaert, U Tak no ecemy Teny. (Ecnu rosopuTh 0 NpakTU4ECKoiA CTOpoHe gena, To
TbifibHble crubaTteny He QalT koMnnekcy 6onbilebepUoBoil U ManobepuUoBOn KOCTER HepecHyp YT Hasal, a nofoLBeH-
Hble crubareny nNpefoTEPAaLLaT ero CMNbHOEe OTKIOHEHWE Bnepeq).

CarutTansHoe pasHoeecue B ocanke (A-P 6anadc) nogaepxusaeTca no Bcemy Teny, B Nepeyo o4epefs, NMB0 Nerkum,
nubo HaNPAXEHHBLIM COOTHOLLEHWEM MeX Ay ABYM#A 3TUMK niuHuamu (Puc. 4.4). OpgHako B obnacTtu Lwen 1 Topea, AononHAs
atoT 6anaHc, nogknoyaercs ewe u My6buHHas hpoHTanbHas nrHus (eMm. Masy 9).

Korfia Mbl paccMaTpuBasm NIMHWKM Kak 4acTi hacLnanbHbIX MNOCKOCTENW, a He UenoYKA COKPaLLAIoLMXCA MbILUL, CTOUT
cKasaTk, 4To B abcomoTHoM GonblunHeTee cnydaes MNAJ], kak npasuno, cMmellaeTcs BHUZ, a B oTeeT Ha ato 131 cMewa-
eTca Beepx (Pwuc. 4.5).

[eurarensHan hyHKUMA

Obwan peurarensHas dyHkuma N®J1 coctout B crubaHum Topca U Geapa, BLINPAMIEHUM KONEHa W ThiNbHOM cribe
crorbl (puc. 4.6). Ha yposHe wewn MNOJ BEINONHAET psig CAOXHBIX ABWKEHWIA, KOTOpbIE GyayT o6eyxaaThes Huxe. B ceAsu
€ HEOBXOAMMOCTLIO PE3KO W HEOXMAAHHO crubaTh pasnuyHbIe CYycTasbl, MblLEYHbIA KoMroHeHT MMM copepxuT GonbLuee
4Meno BbICTPO COKPAaLLAKLIMXCA MbllugHHbIX BOMOKOH. BaaumopeiicTene mexay M3J1, opueHTMPOBaHHOA, B OCHOBHOM, Ha
o6ecneyeHne BLIHOCIIMBOCTU W NPOYHOCTH, W BbICOKO peakTUBHOW MNM®JT MOXHO YBUOETL B HEOGXOAUMOCTW COKpAaLLEHUs B
0OHOM NUHKMK, B TO BpeMsA Kak gpyras pactaHyTta (Puc. 4.7).
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Tabnuua 4.1. NoBepxXHocTHAA (IPOHTANbHAA NUHHA: MUOACcUNaNbHbIe «penbebl»
W KOCTHBIE «CTaHUMi» (Puc. 4.2)

KOCTHbIE CTAHLIMN MWUODPACUVANEHBIE PENBCHI

Gacuma NOKPOeBa MONoebt
CocueBUAHBIA OTpoCcTOK 12
11.  TPYAUHO-KNIOYUYHO-COCUEBUAHAA MBILLILA
PykosTka rpyannbl 10,
9. [pyauHHas/rpyauHo-xpaWeeasn hacuma
MNatoe pe6po 8
7. [psamas mMoiwiua XweoTa
No6kosBbIA Byropox 6.
MepeaHAA HUKHAA NOAB3AO0WHAA OCTL 5
4. [pswmas mbiwuya 6egpa
HaaxoneHHUK
CyxoXnnne HagkoneHHWKa
Bonbwebepuoeasn 6yrpuctocts 3.

2. KopoTkve 1 gnuHHble pasrufarend nanbues
HOrW, nepegHan 6onslwebepuosasn MbILWLA,
nepeaHas 4acTb rONeHK

TbINbHaA NOBEPXHOCTL (panaHr Nnanbues Hor 1.

HOBE[JXHDGTHGH tllpomanbuaa NHUHUA: MbiLLA (2CNW OHA ecTs), MCxoOAWLan oT NATOA NNNCHEBON
noap o6noe paccMmoTpeHue KoCTW. C MEAWANLHOW CTOPOHBI Mbl OGHAPYXUBAEM CYXOXHU-
nve nepegHei 60NbWEeSEPLOBOA MbIWLb), HAYURALWERCH

Cyxoxunua, GepyllMe HAYaN0 Ha KOHYMKAX MANbUEB, Y NEPBON NPEANAIOCHEBOW KOCTM HA MEIMANbHOW CTOpoHe
chopmupytoT Havano NI, NoaHumanck Beilwe No cTone, oHa  ctanbl. NOJ, Takum 06pazom, BKNYAET B ce6a ofe KopoT-
3aXBaTbIBAeT ABA OONOMHUTENBHBIX CyxoxunuA (Puc. 4.8).  kve pasrmbaTenbHble MWLl HA TeINBHOA CTOPOHE CTONLI U
C narepanbHOl CTOPOHBI NPOXCAMT TPETLA MaNoGepLoBas  OAHHHLIE CYXOXWNMA HUXKHER HacTU HOTW.
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FeHuTanum

Pue. 4.3 — Henosek pasenn YHUKanbHyo cnOCoBHOCTL CTOATE,
KOTOpas OCTABNALT Haubonee YYBCTBWTENbHLIE W YA3BUMbIE obnactu
He3alKLLeHHBIMW, W BCE OHKM pacnonoxeHsl no MM, CpasHute aty
MOOenk G TeM, 4TO 8CTh Y YETBEPOHArUX MHUBOTHBIX, 3aKPbIBAKOLLIMX

GONLINHCTBO WK BCE YA3BKMbIE ofnacTu Tena (cm. Puc. 4.31)

O6wme coobpaxennn,
BAXHbI@ A MaHyanbHOW TEpanuu

Mol HanoMUHaem YuTaTento, YTo, Tak Xe Kak 1
B cny4ae ¢ M3J1, Ha camom gene, cyLUecTByeT fige
NI - ogHa cnpasa, a gpyras cnesa oT cpepnHen
nuHuKM. DpPOoHTanNBHLIA OCMOTP NaLueHTa Mo3eo-
ANT BaMm OLEHWUTL PasfnuHna Mexady npasoit v ne-
BOW CTOpPOHaMK NMMHWK B Lenom, W xoTa pasnn4ua
Mexay npasoi 1 nesoi ctopoHamm NPT fomkHbI
BbITb YCTPaHEHI, HACKONBKO 3TO BO3MOXHO, Nepef,
paboTon Hag NWHWER B LIenom, XopoLwwum obLum

PYKOBOACTBOM K NeYeHuro 60MbLLUMHCTBA Cly4vaes
ByneT ycTpaHeHue BCAKOW ykopoyeHHocTu MO,

NN emecte ¢ N3] co3paT ABUXEHWE B Me-
AvansHoi nnockoctu. Korga NS dyHKumMoHupy-
eT HeHopMarbHO, OHA CO3faeT ABVvXEHWE Brepeq
UNW orpaHu4uBaeT OBwkeHue Hasapg. MNpobnema
YCNOXKHABTCA, KOrga a1a mMuogacums Ha4mHaeT
TAHYTE CTAHLMW BHU3 OT 6onee HW3KOW cTabunb-
HOM cTaHuMK, a He TAHYTL BBEpX OT Gonee Bepx-
Hen cTabunsHOW cTaHumn.
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Puc. 4.4 — NN u N3)1 B3aMMOCBA3AHbI, KaK YacTh NapyCHOR 0CHACTKM Cya-
Ha. DyHKUWA M3/T = TAHYTL CNUHY BHW3 OT HOT 40 ronosbl, a MO — TaHyTh
| BBEPX NEPEeAHIOID YacTb TYNOBULLA OT LWeK A0 Nobka.

{  (OcHosaHo Ha Molliere.)

mn — ——— Non

=w3

Puc. 4.5 — Oyedb vacTo NP1 cnepegn CTATMBAGTCA BHUS, B TO BPEMA Kak
M3M1 nofxMMaeTca BBEPX N0 CNUHE (BEPTUKANbHbIE MMHUK). 3T0 co3aaeT
NEPEKOC MeX Ay COOTBETCTBYIOLLMMW CTPYKTYPaMK NEpeHen U 3afHen Ya-
CTH TENA (rOpPU30HTANBHLIE NMHUKM). 3TO 3aKNaablBaeT Lensii pag Oyayimx
npo6nem c Weei, pykamn, IbIXaHUEM 1 HUKHER HacTbiO CNUHLI.
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A

Puc. 4.6 — Cokpawenne NdJ1 paarubaet nanbLbl HOT, OCYLLECTBAAGT THINLHOE crtbaHune NoabIKex, Bbi-
NPAMNAET KONEHW W CrbaeT Topc W Geapo.

b

B

Puc. 4.7 — BaaumooTtHowenve mexay N371 v NS moxHo yeupets B gBYX 3ThX no3ax. B noze (A) M3/ cokpale-
Ha, a M@ pactaHyTa, a & (B) HaobopoT.
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Pue. 4.8 — HavanoHbiit nyto MOJT cOCTOMT U3 CEMU CYXOKUITUIA,
WAYLWMX N eule BONEe NOBEPXHOCTHLIMK YAEPXUBATENAMM 1
0ObEAVHAIOLLMXCA B NEPBAHEM Y4ACTKE HOrW,

e b ! g

et

e s
g ==

Puc. 4.9 — Vaepxueartenn, npeacraenaiowwime co6oi ynnoTHeRNs B rYGUHHOM NPOHKULAIOWEN CRoe
chacuuu (dacumn ronexn), cosgatoT 6nok, 4To6sl YAEPKUBATL CyxoxKUNKuA N®J 1 HanpaensTe Mx CHy
0T 60nblebepLOBO KOCTH K NanbLam Hor.

MacumanbHan nnockoctb NP1 nogHMMaeTcs BBEPX Ha
NepefHUA yHacToK HYXKHEW YacTu HOMW, HO Ha CBOEM NyTun
npoxoouT Nof YAepXuBaTenem CyxoXwnuia pasrmbatens.
Mo cytn ygepxxuBatens npefctasnseT coboi yTonileHue
ewe 6onee NOBEPXHOCTHOW hacuWanbHOW NNOCKOCTH,
rny6uHHOM nMpoHuuaoLwwen dacummn unn dacunm ronelu.
VYTonwieHve dacuuw, yoepxweartens, npefHasHadaertcs
Ong TOro, 4tobbl NPUTAMBATE CYXOXWMWA KHU3Y (MHade
KOXa Mexay nanbLamu HOr 1 LMKONOTKOW B3eprueanach
6bl KaxAbiA pa3 npu cokpalieHun mbiwil) (Puc. 4.9). Mo-
CKONbKY CYXOXXMNUA «MOBOPAqVBaiOT 3a yron» (410 noseo-
NeHO HaluumK Npaeunamu, Tak Kak HabniopaeTcs YeTkoe
thacumanbHoe U MexaHW4eckoe edWHCTBO), BOKPYr HWX

ofopaynBalOTCA CcMmasbliBawollue Bnaranuua, obnerdato-
LMe X OBMXKEeHWe NOoM NoNOCKOW yaep>uMBatens (310 elue
OfIMH NpUMep TOro, Kak paboTaeT Teopwsa OBOWHOrO MeLu-
ka —cm. I'maBy 1) (Puc. 4.10).

Hap ynepxwuearenem M®J1 npoxoduT no nepenHen 4Ha-
CTW HWXHero otgena Horu. C natepansHOi CTOPOHb! B Hee
BXOOAT MbILWILbI MepeaHein YactTi Horv (NepegHAn Gonblue-
6epuoBas MbilLLa, pasrmbarens Nansues CcTonbl U ANMHHLINA
crinbatens 60nbLUIOro Nansua cTonkbl), nexatlue B NoxounHke
Mexay KOCTAMMW nepefl MeXKOCTHOoU MembpaHor. C Meaun-
ansHOW CTOPOHbI, Kak Mbl 0BHAPYXWIW, TOXe, ON18 Hauyy-
LWwero pesynsrata, NogKNoYanTCs TKaHW, nexalime noeepx
6onbluebepuoBoi KocTu 1 ee nepuocta (Puc. 4.11).



lNoBepxHocTHas )pOHTAALHAA AWHHA

Puc. 410 — Beakuit pas, korga muodhacuyua «nNoBopaivBsaeT 3a yron» _ b e e :
B Hawlem Tene, 6yab 9T0 KOCTh UNK Apyraa (hacumnansHan cTpykTypa, RE—— ’ P —
3T0T NOBOPOT AOMKEH ObIT CMa3aH cneunansHoi CyMKOR, WK CHHO-
BUANbHLIM BNATANULLEM, - BLIE OOHWM NPUMEPOM MOJENW ABOAHOMO
Meluka. (Bocnponssogutes ¢ niobeaHoro paspelenns na Abrahams
et al 1998.)

Puc. 411 — NOJT 3aHUMaeT NepeSHIol YacTb HOMW, B HEe TakxKe
BXOAAT TKAHW NepegHen cTopoHbl 60nbLEOEpLUOBOR KOCTM.

lMepeaHan 4acTb rofeHn

MepenHas 6onbluebepLoBas MbILLILA, Kak rpa-
BWNO, ABNAeTCs Hambonee CUNbHOW MbILILEH ne-
pefHell 4acTu, HO BCA aTa 4acTb LENUKOM co3aa-
€T ThiflbHbIA CrM6 U NpenaTcTBYeT NofoLIBEHHOMY
crudy. 3geck Mkl paCCMOTPUM OBE CaMble 4acTble
npobnemel, BO3HMKaKOLLIME B 3TOW 06nacTu.

Korga HeckonbKO CyXOXWIMIA 3TOW 06nacTtu
MPOXoAAT NOA 3aMblKarLLen MX MoNoCcKon yaoep-
KUBATENA, KEXKETCA, YTO OHW MOryT «3acTpsThb»,
TO ecTb WX CBOBOAHOE OBWXEHWE MOXET GbiTb
orpaHudeHo. Cyga no Bcemy, cmassiBalolme
NpoXoAbl CUHOBWMANEHBLIX BRAranuil CyXOXWIWii
MECTHO NPUKPENIATCA K NpoHuuaowei cac-
UuK roneHn Hag v nop yoepkuearenem 3a cyer
TOrO, 4TO HE WCTOMBL3YIOTCA Ha MOMHYH MOLL-
HOCTb WM «3anporpamMMMUpoBaHbl» Ha MOCTOAHHOE
HaTtskeHne. KakoBa 6bl HM Gblna TOMY MPUYUHA,
pelleHne CpasHWUTENEHO NPOCTOE U HEe3aMbICNo-
BaTOE, a 3a4acTylo ewe v gocTaenseT Gonblioe
YOOBOMLCTBME MNaUMEHTY y>Ke nocne BCero He-
CKOMBKWX NACCOB.

MonpocuTe NaumeHTane4s Ha cruHy Tak, 4Tobbl
NATKW BLICTYNANY 3a kpaw KyLueTku. [ycTs naumeHT
COrHET CTOMNY B ThIIbHYO CTOPOHY M B CTOPOHY NOA0-
LUBLI, & Bbl NpocnenuTe 3a Tem, 4Tobbl cTONa Wna

POBHO, Hanpaenanack K KOMeHy, a He BBepX-
BHYTPb UNW BBEPX Hapyxy. MNonpocute naumeH-
Ta Takke crubatb U pasrnbartb nanblibl HOr — 3TO
MO3BONMT Bam y3HaThb elle Gonblue O OBWXEeHWUN
rOMeHu,

Tenepb NPUNoXUTE LUMPOKYIO CTOPOHY «MATKO-
ro» Kynaka Ha ThifbHYl0 CTOPOHY CTOMbI Ballero
nauuveHTa AWCTanbHO NO OTHOLUEHWIO K yOepXu-
BaTeno, a Apyrol pykow crnegyite 3a OBUXEHW-
em. MonpocuTe KNWeHTa MeaneHHo U NocnenoBa-
TENbHO BbINOMHATL OBUXEHWE, B TO BPEMS Kak Bbl
Mef/IeHHO CMelLlaeTe BBEPX CTOMY U roNeHsb, Npo-
XOfA Yepes yaepXXuBaTenb 1 BBEPX, HA roneHs 3a
HuM. Ecnu yaepxuBaTeny uYepecyyp 3aTaHyTble
WA CYXOXUAWS «3acTpAnu», TO Bbl MOYYBCTBY-
eTe, 4YTO Balle OBWXEHWe BBepX Mo roneHun «3a-
mMeansetca». Mcrnonb3ysa OBMXEHME nauueHTa,
MOBTOPANTE 3TOT Nacc (BO3MOXHO, C HyTb Gonb-
UMM HaXKMMOM) A0 Tex Mop, fnoka v Balia pyka,
W caMm NauneHT B Xoae ABWXEHWA He nepectaHyT
4YyBCTBOBATb 3TO 3aMefneHue.

B zaBucumocT OT NaumeHTa MecTo OCTaHOB-
KW Ballen pykv Hap yoepxwveaTtenem 6ynmer pas-
nu4aTbes. Y OfHMX «COK» KOHYMTCHA cpasy Hag
LUMKONOTKOW, Y ApYrux Bbl MOYYBCTBYETe, HTO
«KaTUTeCh»
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No NOBEPXHOCTW FOAEHW. 3aeck cRedyeT oCTaHo-
BWTBCA. ¥ KOTO-TO OLYWEHWE CBASK W 0CBOBOX-
LEHUS NMOAHWMAETCA BLICOKO NO FONEHM K KONSHY,
M Bkl MOXETE MPOAOIKATE padoTy, NOKa YyBCTBY-
&7€, 470 3ITO UHMeeT CMbICH.

Korfla Bam DencTBWUTENBHO NPMXOAMTCA pa-
60TaTh BLILLE WWKONMOTKK, oSpawaiTe BHMMaH1e
HA TO, KAaKaA cTOPOHA ronNeHn 3aXarta B 6onbluei
CTENeHW, MEeaWAanbHas WY natepancHas. [o-
CKONBKY Bbl HAYaNW paboTaTh Ha CYXOXMNMAX,
NOrU4HG NPOABMIaTLCA Aanblle BBepX HA MbIW-
Ubl NEepegHel YacT HOrM ¢ NaTePancHoR CTopo-
Hul NepeaHel nosepxnocT. OnHake NEN Taioke
BKIWOHAET B cefia NepuocT U NOBERXHOCTHLIE hac-
uuaneHLle CROKW, NpoxogsaLve Yepea Gonbetep-
LOBYIO KOCTh C MEOMANBHON CTOPOHE! NepeHei
NoBepXHOCTH (CM. PUC. 4.11),

Mbl NOOOWNKM KO BTOPOA 4acTo BCTpeYald-
weica npabneme B 3TOM 30HE, NOITOMY AaBai-
Te BHA4aNe oNpeaeniM ee, a NOTOM Neperaem K
TexHuKe. B MiobGom OTKAGHEHMM HOT BRepeg, Npu
KOTOPOM KONEHG RACTONOKEHO HA AWMHUKM Nepeq
LUMKOMOTKOW, 38JHME Mbltuubl FONEHW 3aTarn-
BaTCA [I'IDTOMy YTO OKASBIBAKITCA 3aXATkIMWM B
PACTAHYTOM MONGXKEHUW), 3 NEPEAHWE MbILLILLI W
TKAHW COBWIMAKTCA BMW3 (3aXaTbie B YKOPOHEH-
HOM NOAOXEeHUK). OOHUM N3 NyYLLIWX METOROB ne-
HeHWMA ByneT nogbeM TKAHeN NepenHel noBepx-
HOCTH COPATHO BREPX (M CABUI COOTBETCTBYIOLIMX
TKanen N30 pHKU3).

WTaK, Ha LUMKOMOTKE, HAL YASPKUBATENEM,
Bbl MOXKETe 06padaThiBaTe W MbILUUY W NOBepX-

M x0TA camMy MbilLLI UMEKT NPUKpenneHna B Nepef-
Hel 4acTK 6onbLuetepLUoBOR KOCTH, MANOOePUOBOR KOCTH K
MEKKOCTHON MemMBpaHel, cneayioien ctadumen NN asna-
&TCa GyrpucTocTs S0NbWEBEPLOBON KOCTH, MRe HAXOAMTCA
BEPXHAR OKOHEMHOCTE KaK MERWAABHON, TaK 1 AaTepanbHoH
CTOPOHbI 3TKX NyTer (Puc. 4.12).

Moty pancwe eeepx He NPEACTABMAET HUKAKOW CROX-
HOCTK: OT CYXOXMMNNA HAAKOMNEHHWKA HAYMHAET 3aech NogL-
eM YeTLIPEexXrnaBoi Mol Gegpa. NON ekiwuaeT & ceba
HAOKOMNEHHUK, 3TA KPYMHaA CECaMOoBUAHANA KOCTb, OTAENN-
wwaa [P 0T KONeHHOD CYCTaBa, NOBLIWEA Takum 06-
pazoM, NOALEMHYI0 CHMMNY “eTbiPeXrnaBor Mbilubl Geapa
nput pasribanny koneHa. HapkoneHHUK pacrionaraeTcs B
yrnyGneHu GeApeHHON KOCTM, 4TO Tarke obecneqneasT
HeTbipEXrnasor Melllle Gepna, Co3AalWen HaTAXEeHWe B
HECKONBKUX Pa3fMYHBIX HANpaBneHWAX, NPOXOXOeHWe no
NPAMON, KaK pas nepef KOfIeHHbIM CYCTABOM.

100

HOCTE BONbWeBepUOBOR KOCTU. MOCKONLKY OHIW
pacnonoxeHbl Nog YrnoM No OTHOWSHWIO Apyr K
apyry, patotate HaQ HUMKW MOXHO nocneqoBa-
TENLHO UNK OOHOBPEMEHHO, 00enMi pyKamu. Pa-
60Ta 8 gBE PyKM JAKMHYAETCH B TOM, 470 Bul 0be
PYKWM CKNAfLIBAETE «MATKUM» KYMAKOM, MNPOK-
cUManbHeIMK hanaHramy Ha padodyl nosepx-
HOCTL, 0AHA PyKa paboTaeT ¢ NepedHen CTOPOHON
nepegHen YacTu mbllid, & gpyraa — ¢ nepepHen
NOBEPXHOCTHIO GONbWSGEPUOBON KOCTH. B Takom
NONOXKEHWN KOCTALLKW NANbUes NPaBow KW NeBOR
PYKW HAXOAATCA PAAOM WNK OaXe ConpukacawT-
ca Opyr ¢ apyroM. Hagasute Ha TKaHb BOCTATOM-
HO CUNbHG, YTOGEI ofecneYnTs, BOINEHCTENE, HO
He COBEPLARTE <KOTATEMbHBIX»  ABUXKEHWHA,
KOTOPbIe BbIAOBYT 60Nk B NEpuocTe Gonswedep-
LIOBOM KOCTH,

PafioTaliTe pykamK, NPOABHMraiTeCs BBepx
BMECTe ¢ ABMXEHWEM NauueHTa, aenas naysy,
KOFAA NALMEHT TAHETCA 0T BaC HA NOACLWBEHHOM
CruBaHuKn, NOABORR TKAHM B RaANPaBReHWH [o-
NOBLI, KOFAA MAUWMEHT BLINOMHAET TeINLHOE Cri-
6aHune, — A0 Tex Nop, NoKa He NepecTaHeTe no-
nyyare pe3ynsTaT MmNl He A0CTUrHeTe BepumHbl
MEILLSYHOW HYacTu.

O6a3aTenbHO MOMNPOCHTE NAUMEHTa BbINOA-
HWUTE NDAOLLBEHHDE KU ThINEHOS cruaHne no OKoH-
YaHAW Npouenypbl, NOCKONLKY BalM CTapaHuA
SynyT, cropee BCero, BOHArpaX asHb BO3rNacomM
pagoctu no noecay yeenuvyusluedAca csobonbl
DEWKEHWUA.

TpM LUIMPOKHE MBILLILLI B COCTABE HOThIPEXTNABON MbIW-
Lkl Seapa NPUCOSAUHAKTCA K Teny 6eApeHHON KOCTH, a YeT-
BEPTAA 86 COCTABNAIOLAR, MPAMAA MbILLLL 6&0pa, cMeno
waeT ganswe W npueogut N®J K Tasy (Puc. 4.13). U xoTA
OHa 3aHUMaeT SPIoWRYIO NoBEpPXHOCTL Gefpa, 8e NPOKCKH-
MAaNbLHOE NPUKPENNEHNE HE ABRAETCA CTOMb YK NOBEPXHOCT-
HbiM. Ee BepxHUiA koHeU NPOCKANL3LIBAET NOJ HAaNpAraTens
LUMPOKOI4 (hacLiMK 1 NOPTHSKHOM MbILLLIERA 1 NPUKpEnnaeTcs
K NepegHeil HUKHER noge3nowHol oct (AllS), 4yTe H1Xe
W MeAWansHe RO OTHOLLEHWID K fepenHed BepxHew nog-
B300WHOA ocTh (ASIS). 3aeck HaxoauTca HeGonbwan, Ho
BaXHAA rONOBKA NPAMOA MbILLUEI Beapa, KoTopan ofeopa-
YMBASTCH BOKPYM BEPXHEH YacTu Taz06edpeHHOro CycTaBa.
Mancnauus KW padoTa ¢ NpenapaTamy yKasblBaeT Takke n
Ha TQ, YTO ¥ HEKOTOPOH YacTU NOAEH MOXHO OGHAPYXWUTE
BOMCNHUTENBHOE (PACUMANEHOE NPUKDENNSHWE 3TOA MbIl-
Ubl K ASIS.



Puc. 4.12 — Bepxuan 4acTe nepej-
HEro y4acTka HOru NPoOXoa1T MUMO
oyrpuctocTit 6onbLuebepLoBoii KOCTI
Ha MOAHAAKONEHHUKOBOE CYX0MXKMNne i
TPYNNY YeThIPEXTABOMA MbILLILbI.

MosepxHoctHan hpoHTarbHAA AMHNS

Mpaman Meiwya Geapa

HeTwipexrnasas MblLLLA benpa

Puc. 413 — MoxHo cka3ats, 4to NG
CBOEH MONYTEHbIO NOKPLIBART BCIO
TPYNNY YeTbiPEXINABO0i MbILWLbI, HO
ECNN NPUAEPKMBATLCA BONEE CTPOrOi
WHTBPNPeTaunu, U3 atom rpynnbi cne-
QYT BbIABNNTL NALLL NPAMYH MbILLILY

6enpa, NOAHWMAIOLLYIOCS Ha NepefHIo

HWXHIOK NOAB30LWHYK OCTh.

Yertuipexrnaean Mbliya Geapa

Crtporo roeops, Hawa lNdJ1 eknoyaeT B cebs
NULLL NpSMYH MbILy 6egpa, a He BCio YeTbIipex-
MaBylo MbILLY, HO Mbl AO/KHbI GbITh YBEPEHbI
B TOM, YTO NpsaMas mMbillua, ABNALWAACA OBYCY-
CTaBHOW, MOXET CcBO6OOHO (DYHKLMOHMPOBAaTL B
Genpe 1 koneHe, obecne4vBas cBOGOAHYIO pato-
Ty BCel NuHWK. [oBTOPAOLLMECs MOLEnn ABMKe-
HWA MOTYT MPUBECTU K TOMY, 4TO NpAManA MbilULa
Genpa NpUUEenUTes K LUMPOKUM MBILLLIAM, nexa-
MM Nog Hew.

OnuckiBaemblii panee MeTof TpebyeT Twares-
HOW HAaCTPOWKW OBWKEHWA NauueHTa. 3aeck Halla
Uenk COCTOWUT B TOM, 4YTOGkI NAaLMEHT UCMONb30Barn
OBMXKEHUA LLUMKONOTKM OnA crubaHus KoneHa wu

Tasa. MNaumeHT NOXWTCA Ha CTOM, ero MNATKW
TOXe Ha cTone. [MonoxwuTte nanew WmuM pyky
Ha HW3 MATKWM BaLlero nauyuweHTa, 4Tobbl npe-
[OTBPaTUTL ee KayfdanbHOe [OBWXEHUe, BHU3.
MycTb nauuveHT CcOBepLUMT ThiNbHOE cruba-
HWe; MATKa Ha4yHeT [aBWTb Ha Bally PykKy,
yaepxusawwyo ee, u 6egpo nauueHTta 6y-
AeT BpaesnueaTtbCA K TasobeApeHHOMY cCy-
ctaBy. [lycTe nauwveHT CHOBa COFHET CTony
B ThIIbHOM HanpaefeHun U cnerka nogHumeT/
COTHEeT KoneHo. Ha aToT pa3 Bawla pyka BbICTy-
naeT B ponu sikopa (MoXeTe ckasaTb nauyueH-
Ty: «MpeacTasbTe, YTO Balla NATKA NpUKNeeHa
K CTONY, NOK&a Bbl crubaeTe LWMKONOTKY»),
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a koneHo n Ta3 6yayT crubaTbcs BMECTE C TEM,
Kak LLMKONOTKa ByOeT TonkKaTk KONeHo BBepX.

Ha6nogainTe 3a TaszoM. Ecnu BMecTe ¢ nogb-
emMoM korneHa ASIS Balwlero nauveHTta coeuraet-
CA K KOMEHY (NOSICHUYHOE CBEpXBbINPsMIIEHUE),
rornpocuTe ero He MNposBNATE HUKAKOA akTUBHO-
CTW B 06nacTtu Taza. Tas fJoSKeH ocTaBaTbes He-
NOABMXHBLIM UMK fdaxe OTKNOHATLCA Hasaf, Kor-
pa crona crubaeTcst B ThbiIbHOM HanpasneHun u
crmbaeTtcs koneHo. Ecnu 1as cuneHo crubaetcs,
nopaboTtaiTe Haf ABWXEHWSMW NauueHTa, noka
OHMW MPaKTUYECKU He NepecTaHyT MelluaTk KoneHy
1 Tasy; Gonbluan 4YacTe paboTbl NPOMCXOAUT Ha
LLMKONOTKE.

Hanoxwute nw6oW annnukatop npaMo Hap
HaOKONeHHNUKOM (MOXHO WCnonb3oBaTe BCE OT

KOHYMKOB NanbUeB [0 NOKTel B 3aBUCUMOCTH OT
TMNA Tena v MblLLEYHOW PasBUTOCTKU NalueHTa).
Pa6ortaiTe meaneHHo no HanpaeNeHuio K ronose
no npamMon Mellule 6egpa, Noka KIMeHT MoBTo-
PAET OBWXKEHWE ThbINbHOrO CriGa CTOMbl, MAOTHO
«Mpukneme» nNATKy Kk crtony. O6patute ocoboe
BHUMaHWe Ha 6GoraTyl peuenTopamu o6nactb
MEXAY HAAKONEHHWKOM U TENoM MbilLbl. MOXHO
MATW MO HEMY, OCOBEHHO y NaUMEHTOB C OTKIOHE-
HWeMm Tasa enepef, npamo Ao AllS (He 3abygste
NPoWTH MO MbIWLE OO0 MEcTa ee MNpUKpPenneHus,
6onee rny6okoro, 4em ASIS). Bbl JOMKHBI CTpe-
MUTbCH OCBOGOAMTL [ABY-CYCTABHYH NPAMYIO
MbILLLY 6eapa OT nexawmx HWXe OfHO-CycTas-
HblX pasarubarenei KoneHa, a ABUXEeHWA nauueH-
Ta NOMOryT Bam 3TOro Ao6UTLCS.

BosBpalwjaemMca K BepxHeW 4actu ro-
neHn U obHapyXuBaem, 4TO 3[Aecb ecTh
pasnuyHble nyTk unu ctpenku (Puc. 4.14),
Bmecto Toro, 4tobbl npogomkate MATK
hanbLue No NpaMoi MellLe 6eapa, Msl MOT-
nu 6bl PeLnTL MNOWTW MO NepeaHeMy Kpat
noaB3foliHo-60nbLUEbEpLOBOro  TpakTta
(ITT) oT nepenHen 6onblue6epLOBOR MbILL-
Ubl (Kak Mbl yBuaum B [Naee 6, aTo Npowc-
xoauT B CnupansHoi NMHWK), KoTopas rnpu-
Bena 6bl HAc natepansHo Ha 6egpo K ASIS,
370 MOXHO 6bIN0 BbI paccmaTpuBaTk Kak
MEXaHW4eckoe coefvHeHWe ¢ BHYTPeHHeWn
KOCOW MbILLLIEIA KMBOTA.

Ha meauansHOW CTOPOHE KomeHa Mbl
Mornu 6bl MOCrenoBaTh 3a MOPTHAXKHON
MbILLULEH OT ee OWUCTaNbLHOIMO MpuKpenne-
HWA K nepuocTty 6onbluebeploBoid KOCTU
BOKpPYr MefuanbHOW CTOPOHbI GefpeHHol
KOCTW 1 cHoBa npuiTu K ASIS, Ho, ogHako,
B 3TOT pa3 npoxof 4epes ASIS npueen 6kl
HAC K BHELUHER KOCOW MbILLLe XUBOTa. 3TU
pa3HoobpasHkbie NUHUW HATHXKEHWS, BbIXO-
oAawme m3 geno ASIS, noseonunu Gbl HAM
MyTelecTBOBATL B pPasfnuyHbIX Hanpasne-
HusX no 6piloluvHe k pebpam (Puc. 4.15). 1
XO0TA 3TK NyTK 6e3 COMHEHWA 3a0eNCTBOBA-
Hbl B K&XXOOOHEBHbIX ABWXEHWAX Hallero
Tena, 30ecb, B 3TOW rnase, Mbl XOTenwn Obl
OCTaHOBUTLCA Ha NPAMON BEepTUKANLHOW
CBAI3W C BEpPXHEW NepefHe 4YacTelo Tena.

MoaB3AoIWHO-6oNbIWeGEPLOBLIN NYTh

MpAman meiwua begpa

MopTHsKHAR MbILILE

Puc. 4.14 — CywecTByeT JiBe BETBW, WIW [IBE Alb-
TEPHATUBHBIE NUHKMW, BEflLLIME OT KONEHa K Tasy,
NOMKMO NPAMOII MbiLLLbI 6efpa.
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3y64atas meluLa —
PomBoBMaHas MblLLa

. Tpyanas mbiuiga —
..., BHyTpenHan kocas
ul MbllliLa XuBOTa

| 5 Bryrpensss kocas
MBILLIL{A KUBOTE —
CpeaHas aroguyHasn

HapyxHan Kocas
Mbitita

MbILLLA HUBOTA — <22
NPHBOOALLAA MbILLILA

Puc. 4.15

MosepxHocTHas hpoHTarbHAS AMHMS

-

A. lNpopomxkeHue NuHWA, 0603Ha4eHHbIX Ha Puc.4.14, nacnyxuno 6bl Ha4anom cnupane-

BUAHBIX TMHUN BOKPYT TOPCA, O KOTOPBIX Mbl NOTOBOPUM B CReayiolmx rnasax. (Bocnpo-
W3BEOEHO ¢ MobesHoro paspeluequs u3 Hoepke 1936.)

B. Kaxkpas 13 3T MbILIL, BHOCUT CBOW BKNafl B CTPOEHWE «feno» NpUKpenneHni k ASIS.

Cxon ¢ penscos

KaxeTcs, Ha BepxHen cTaHuum no npamMon
Mbille Gegpa Haw aHaToMWYeckuini noeszpq
pe3ko octaHaBnueaetcA. OTcioga He oTxoaAT
HW MbIlWLE!, HW (bacunanbHble CTPYKTYPbl, KO-
TOpkle Benu 6kl Ha 60nee BLICOKMIA ypoBeHb. C
MefunanbHOW CTOpOoHbI nNpamas mbiwya Gegpa
CBAi3aHAa C NOAB3QO0WHOW MbILWLLEN, TaK 4TO
30eck MOXHO GbIn0 66l FTOBOPUTL O HEKOTOPOro
poda mMexaHW4ecKom COefMHEHUM MeXOy 3Th-
MW OBYMSA CTPYKTYpamu, npumep KOTOpPOro mbl
BUOENW B COEOUHEHWN MeXAY MOoAKONEeHHbIMK
M MKPOHOXHbBIMKW MbiliLamu (cm. Masy 3). Og-
HaKO aprymMeHT B MNonb3y COEAWHEHMA Mexay
NPAMOA 1 NOAB3[OLIHON MbllUamMu manoybe-
auTeneH, U Msl PACCMOTPUM €ro B xofe abCyx-
leHua saanmofencTenn mexgy MNadJ1 n Mmy6buH-
HOW hpoHTanLHOK NUHKUen (cm. Masy 9).

MpsaMas mblllLUa XUBOTA ABNAETCA TEM YeT-
KM cnoem muodhacumm, KOTOPbIA Npogonxaer
NUHWID MO NepenHein 4acT Tena, No3ToMy Ham
NpocTo NPUAETCHA HAPYLLUWTEL Npasuna aHaToMum-
YEeCKMX Noe3foB, 4ToObl COBEPLUMTL MOTrMYHbLIN
nepexof K no6ky. [loeof B NonL3y atoro nepe-
X0fa 3aknto4aetcst B ToM, 4To AllS 1 noBok sTo

MNMepecee Ha BepLUMHY NOBKA, Mbl MOXEM exaTb fanblue
no 6piolHON hacumuu, KoTopas BKNOYaeT B cebs Mbllley-
HblE KOMMOHEHTHLI nmpaMMnaanoﬁ n I'IpFlMOﬁ MbILULL XKWUBO-

4acTu OOHON WM TOM Xe KocTu (No KpawuHei
Mepe, y Tex, KTO cTaplue rofosanoro sospac-
Ta). Witak, Kaxablii MUNAUMETP, Ha KOTOPbIRA
npamMas Mellya XWeoTa nogtarveaeT Nobok,
[ONXeH KOMNeHCUpoBaThCA YANWMHEeHWeM nps-
MO MblLLLbLI 6efpa, 4To6bl 3TO GbINO BO3MOX-
Ho. Ecnn o6e mbilwybl cokpaTaTes, c6nnanTes
nepefHss 4acTb FPYOHOW KMETKW U KOMEHW.
Ecnu Teno cnuwkom pasorHetcs, o6e MblLLbl
OOMKHB ByayT B2aMMHO pacTsHyTeca. Ecnu
OfHON U3 HUX He yaacTes YANMHUTLCS, BTOPOW
npupetcsa oTpabaTeiBaTh 3a Hee WNKU nepega-
BATb 3TO HANpsXEeHWe BBEpPX WNW BHW3 MO Nu-
Hum (Puc. 4.16).

Takum o6pasom, XOTs Mbl U HE BUAMM MU-
ofhacumansHoOro eguHCTBa, CyLecTBYeT eanH-
CTBO MexaHu4eckoe, OCylecTBnaemoe 4epes
TA30BYK KOCTb. IDTOT aHaTOMW4YECKWI noespg
efeT No OQHOMY EJWHCTBEHHOMY NyTW npwu
YCNOBWK, YTO Mbl OrpaHMHMBaeM Halle BHMMa-
HWE carnTTanbHOM NNOCKOCTEIO UK ee OKpecT-
HocTamK. N®J1 He paboTaeT Kak eguHasa NMHKS
B OBWMXEeHWAX, CBA3aHHbIX C NOBOPOTaMK Topca
Mnu Ta34, HO BCe-TakKW BLICTYNaeT Kak efuH-
CTBO B OCaHKe, a TaKXe carnTTanbHbiX OBUXe-
HWAX U pacTaxkax (Puc. 4.17).

Ta, a TaKke hacumasibHbIe CNouw, OTroOPaXKMBAILLWME NpaMYHO
MBILLILLY XWMBOTA OT KOChIX 1 MOMEPe4HbIX MbILLIL,
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Puc. 4.16.
A. Mpaman Mbiwua Gegpa U NPAMas MbILLLA XKMBOTA MEXaHU4ECKI CBA3aHb! Ka)KA0H 13 Ta30BLIX KOCTEM.
OHV 068 COKPATATCA, Ta3 N TOPC COTHYTCA, CONUXKAA APYT C APYTOM FPYAHYI0 KNETKY W KONeHU.
C. Korpja 4enoBex CTOMT, OTHOGUTENbHbIA TOHYC MbiLUL, OMOTaeT ONpPeAenuTb OTKNOHEHHE Tasa.
D. Mpu u3rv6e Tena Hasaz, 06 MbiLlLb! PACTANMBAKOTCA B 0OPATHLIE CTOPOHBI, U ECM O/HA U3 HUX HEANaCTMHHa, TO
BTOPOI NPUAETCS BO3MBLATL 3TOT AUCOANAHE MK NEPEHOCUTL HanpsxeHne no NS




Puc. 417.

MNMosepxHocTHasn )poOHTaALHAR AUHUA

A. CoBCTBEHHO CarnTTanbHbIe ABWKEHUA (M3rnG-BbinpsMNeHNe) TpebyioT y4acTua NAJ B Lenom.
B. BpawyarenbHble ABVXKEHMA Ta3a v Topca pasaensoT MO Ha BEPXHIOW U HIKHIOKW HacTu.

MpAman Mblwua XueoTa

begHAXKa, kak OHa 3arpyxeHa Bceob-
WKUMK CcTapaHusaMM MOXYyAeTbk, M Kak Mano
paboraldT € HeWw wmadHyankHble Tepanee-
Thll BaXxHo NoHWMAaTh, 4YTO HA 3TOM YpPOBHEe
M®JT cocTouT M3, MO MeHbLUEn Mmepe, Tpex
cnoes: chacunanbHeBIl anoHeBpoO3, WAYLUWIA
nepeg nNpAMOR MbilWLEW, caMa Mbilwla u
elle OAMH CROW, MpoxogAauwMii 3a Hel. OTu

9 3k 5290

anoHeBpoasl obwKe ¢ APYrMMU MbILLLIAMW K-
BoTa, M 6ygyT paccmatpuBaThCs B cOcTaBe
Opyrux nuHuiA (cm. Tnaebl 5, 6, 8 n 9). Ha pax-
HbIi MOMEHT Mkl 06paTUMCH K CamMoi NPsSIMOWA
MbILLLIE XXWUBOTA, 3aHUMAILIEA MPOCTPaHCTBO
Mexay No6KOM WU NATLIM pebpom,

loBopA 0 NPAMOIA MbILLLE XXUBOTA, Mbl fONX-
Hbl OUEHWUTL TPYU OTAENbHLIX NapamMeTpa: TOHYC
CaMoi MbIlLLbl U TOHYC OBYX o6neraioux ee
Bnaranuiy, pacnonoxkeHHbix cnepeau 1 nosanmw
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9TOM Melllub. Ecan npamas meilua nnockas
— pAOb! HAKAYAHHBIX KYBUKOB — TO MOXHO rOBO-
PUTE O HANWYMK BLICOKOTO TOHYCA B NOBEPXHOCT-
HOM nnacTe camoit Mbiltitibi. ECNK ApaMast Meiwita
BbINMPAET, TO HAM HYXXHO OLEHNTE TOHYC MbILLILbI,
XOTH Mbl MOXEM ObiTb MPaKTUHECKW YBEpeHbl B
TOM, HTC MYyGOKUA YPOBEHb, HAXOOAWWACA 3a
MBILULERA, YKOPOUEH.

HAna Toro 4Tobe) BeICEOOOAUTE (DPOHTANBHEIA
NNacT M Mbiluly, NOMPOCUTE NaUMEHTa fedt Ha
CMMHY, MOAHAB KOMSHW W YNepLIMCh CTONaMK B
cTon. JTMuom K ronoee, 3auennTe HMKHIOH YacTe
MbILLILEI KOHYMKAMIA COMHY ThIX MANLUEE 1 CABKUIaiA-
TE 3TY TK&HE BBEPX NO HAMNPABNEHNIO K pebpam,
3a61pan HOBYIO MNOPUMIO KEKOLIW pa3, Korga eam
BCTPETUTCA OAHO M3 CYXOXWMbHBLIX BKIHOHEHWA
ApAMOI MbilLbl XMBOTa, TlpK HeGOXCAUMOCTH,
3TO ABMXKEHWE MOXHO NOBTOPUTL, YTOGLI NPOJCN-
XWTe MPOUECC BLICBOGOXAEHUA NOBEPXHOCTHOR
CTOPOHBI NPAMONA MEILLLE! A0 NATOMO pedpa.

Ana BoCTMXKEHWA 3aaHer YACTH NPAMOA MbI-
ubl noTpebyercs Gones WMHBASMBHARA, HO OYEHb
sthdexkTMeHan meToauka. Bo-nepeeix, Heobxogm-
MO OnpefenuTs NpPUPOAY YKOpoYeHHoCTW. Ecnn
NOACHWYHBIE MO3BOHKW BHIFHYTbI B NOPAOS, WM
Tas 3asefeH BNepeq, TO 3TO MOXeT 03HaYaTL, YTo

PaanuuHbieé nyTH, nepecexawlue OpowuHy, SyayT
ONuCLIBATLCA No3aHee (CM, Tnaebl 6 U 8); a celdac Mol
OBUXEeMCA Janbwe No NPAMOA MblLULE W CONPOBOXOAI0-
wen ea pacuynn. KoHe4HOo, BCE 3TH NWHWK GPIOWKHGI B3a-
MMCOEHCTBYHOT MeXy coton, Ho NMAOJT nogHumaeTes No
NPAMOMY (1 PACLUMPAIOLWEMYCA) MYTH K CNERYIOWEeN CTaH-
LUWKM, PAcnonoXeHHOW wa navom pedpe. MpaMas Mbilta
OOMKHa NOAHATBHCA A0 NATEro pedpa U o6pecTU HeoBX0-
OVMYHY AN BRINOAHEHWA CBOWX (PYHKUWA CTABMALHOCTS.
HuxHWe «OploWwHble» pedpa, NPUKPENNEHHLIE K TPYOWHE
ONUHHBIMA XPAWAMK, YepecHyp NOOBMNKHBI KM HE CMOMMK
6b) cBecneuwnTe npodHoe npukpennedve [MON, ocoben-
HO eCn NPHUHATL BO BEHUMaHKWE MX CUbHOE pacxXoxXxasHve
npn AbIXaHUA.

OT naToro peépa Mbl MOXEM NPOAOIKATE ABUIATLCH
B TOM X& HanpaBneHun No rpyaMHHOA Melllle (8CNK OHa
MMESTCH) MNK NO CBA3AHHONA ¢ Hel hacummM (KoTopas UMe-
€TCA NOMTK BCerna), Npoxean Kpal rpyAnHbl HUXE rPyAHOK
cdhacuMn NPUMEPHO Ha TOW Xe JOAreTe, YTO W TPYQUHO-
XPRUIEBOR CYCTaB HA NATEPanbHOM Kpae rpyauHb (prce.
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MOACHWMYHBIE NO3BOHKK NPOCTO BRITANKMBAKT CO-
nepxumoe OPOWWHE! BRepea, Ha yOepXWBalo-
WyO ero NpAMYIO MbilUy. B Takom cnyvae Heob-
xogumo npopadotare N3N B 06nacTh NOACHHLbI,
YTo6bl ¥ GPIOWKMHEl NOABANOCHL MECTO, YTo6EI OT-
KNOHWTLCA 06pAaTHO (CM. Mnaey 3).

Ecnu 0eno He B NOACHWYHBIX NMO3BOHKAX, TO
BLICTYNAKOWMA XHUBOT MOXET Takxe ObiTb Cnef-
CTBMEM OObEMa COABPXKMUMONG GPIOWMHBI, CBA-
3aHHOrO C NepeefaHemM unu B3gyTUeM, ¢ KOTo-
PbIMU MOXHO BOPOTECA NPU NOMOWM AWeTh. KMnn
Ke NPUHUHOA BTOMO, KOHEYHO, MOXET BbiTe M 13-
AULLIEK XUPOBOA TKAHW NKWGO B NOAKOXHOM CNOe,
mbo, B 0COOSHHOCTH ¥ MYXK4YMH, B CankHUKe, ne-
Kawem nop, GPILWMHON.

B noGom cnyvae, faxe ecnn XWBOT BLICTY-
faeT Brepen, a MblUeqHbI TOHYC KaxeTcA no-
HUXEHHBIM, BO3MOXHO, TOHYC CTEHKM no3agm
NPAMOA MBILLLBI CAULLKOM BLICOK W MNOTEH, M
MMEHHO OH NPVBOAUT K 3a8TRYAHEHWID ALIXGHWUA 1
TAHET cnuHY. He umMmen kOCTe#, ONUPaAch Ha Ko-
TOpLIe MOXHC 6bin0 661 PAGOTATL, KaK HaMm M30-
NupoeaTk BRaranvwe, Npoxogauee 3a MpPAMOR
MBILULER 1 nepep 6prowrHon? MNockoneky 3a0HAA
HYAcTbk BRaramwa I'IpﬂMOﬁ MbILLUE] ABNASTCH Yac-
Toto MYOMHHGA PPOHTANBHON NMHMK, TO OTBET Ha
ATOT BONPOC MOXHO HAaWTK B MNaee 9.

4.18). (MpvkpenneHne NPAMOA MbIUL! XXUBOTA K NATOMY
pedpy NOABWUTCA B HALWLEM pasroBope BHOBL B KOHTEKCTe
FRy6uHHOR hpoHTANEHOM NWHKWKM pykK {TNaea 7), koTopas
HAYUHAETCA  OT NPUKPENNESHWUA ManoA NPAMOA MeIWULI
K NATomy pedpy. ®acuma NMpAMOA MBILWLLI, Takum obpa-
30M, ABMAETCA «CTPENKOW», TOUKGH BHIGOPA, OT KOTOROW
HANPKEHWE MK HATAXEHWe MOXKET MOWTH o MoBon n3
3TUX OBYX MIMHMIA B 3aBUCUMOCTH OT OBCTOATENLCTE ABU-
XKEHWA, OCAHKK U TPEBOBAHNA (PU3MKN.}

WHTepecHo OTMeTUTL, 4To Besanui nokasbvleaeT, Kak
chacums NpPAMORA MbILILEI MAST Aanblwe Nog Manoid rpya-
HOW MBILULel noYTK A0 Knownysl (Puc. 4.19). CoppemeH-
Hble 8HATOMEI NONATaT, YTO OH, BO3MOXHO, CNEeLnantHo
1M306pa3un aHaToMHKe cobaubnx, HO, MOXET, GbiTb, CH
n306pa3un npeacTaBneHve o hacumn CBOET0 BPEMEHM.
Heyxenu ocHoBHbIe BUALI AEATENLHOCTH TOMO Nepwoaa,
TO €CTb py6Ka U CENbCKOXOIANCTBEHHBIE PadoTel B UENCM
(VvHa4e roBopA, aKTMBHblE CrubaTtenbHule ABUXEHMA),
NPUBENKM K TOMY, 4TO MEePE&aHAA YacTb TOPCa OKAsanach
nepaceqeHa youneHRetM cnoem dacuumn?



bonbluan rpy-
Han Mblwya

[pyanHHas
MblLLLA

Manas rpynHas
MBIl

Puc. 418 — Mpamas MbilLLb! XKMBOTE UMEET NNOTHOE NPUKPENNeHe
K nATOMY pedpy, HO hacus NOOHKMAETCS Aanblie No Muodhacunn
rpyAuHL! W hacumi, MayLled BAOML MPYAMHO-XPALLEBbIX CYCTABOB.

CerofHs rpyavHHan MblUUA ABNAETCA aHOMANLHOW,
XOTA 384aCTy0 OHA BbIPAXEHA E€CNMU HEe MbILEeYHO, TO
thacumansHo. B HE3aBUCUMOCTM OT TOrO, MOXHO UNKW HET
BhIAENWTE FPYOVHHYIO MbILILY WAW PYAUHHYIO tacuuio,
M nogHUmaeTcs oT NPAMOR MbILULI XUBOTA MO dac-
unaneHelM CNOAM, KOTOPBIE NErKOo NoOAOAKTCA Nanenauum,
Yyepes rpyaunny, rpyanHo-Xpauleebie cycTaBl u pebepHbie
XPALLM.

MosepxHocTHas (PpoHTAALHAA AMHMSA

06nactb rpyAuHbI

MpsamMyto MeILULY, HAA pebepHoin Ayroi Mox-
HO MOAHATHL chepeaw B HanpasneHun Tronoskl,
BBINPAMNAA KOHYWKW Nanbuee PyKWu mnn Xonm B
OCHOBaHUM nafoHW. XoTa hopmansHO npamMas
MbILLLIA XKWBOTA 3aKaHYMBaETCA Ha NaTom pebpe,
cama MN®dJ1 3geck He KoH4YaeTca, a nogHUMaeTcs
BbilLE B 06NacTV rpyauHb, BK4Yas B ce6s TKaHu,
pacnofioXeHHble COGCTEEHHO MOBEPX PyauHbI,
a TaKXke TKaHu, NoQ KOTOPLIMW pacnonararTcs
rPYAUHO-XPSALLEBLIE CyCTaBkl, MEXAY rPYAVHOR 1
MeauankHbIM Kpaem B0MbLIOW MPYAHOM MbILLLbI.
B uenom, aty TKaHe xenarensHo MogHATb B Ha-
npaBneHun rofoekl, a UHOrAa, ecnu y nauueHTa
y3Kas WNW 3a0CTPEHHAA MPyaHas 4Yactk, elle u
COBWHYTL faTepansHo.

Cnegysa 3a MNdJ] BeBepx N0 3TUM TKaAHAM MexXxay v Mof
ABYMSA MeananbHbIMU Kpasimi 60MbLUMX MPYAHBIX MbILLILL, Mbl
noaHUMaemMcs K Bepxy rpyavHbl. Ecnn 6erno B3rnaHyTh Ha
aHATOMWYECKOE CTPOEHWe, MOXET NoKasaTbes, 4TO NOrMYHO
npogomkate ABUraThCA NPAMO Ha NepefHIon YacTk ropna
1 K HWXKHE Y4entocT No NognoabA3bIYHBIM MbILLLAM (puc.
4.20). Mo 3TUM MblLLAM NOTOM MOXHO 6bino 6bl NPOUTH
K MOABA3LIMHOW MbILLLE WU fanee K YencTi, a oTTyaa, no
MbILLLAM YEeMIOCTH, K HYKHeW YacTh Hepena, — Tak cobnas-
HUTENbHO 6NM3KO K HagbpOoBHLIM Oyram, BepxHemy Kparw
narn.

Ho 3Ty CTpOlHYyO Teopulo celyac paspyLumT Henpu-
ATHBLIA hakT: CTOMT HaMm MOCMOTPETb HA MECTO HWXHEero
NPUKPENNeHVs NOObA3LINHBLIX MbILLIL, KaK Mbl TYT Xe 00-
Hapy>XuMm CBOH oLMOKY. OHKM NPUKpennaTca He K neped-
Hel YacTu rpyguHbl, @, BMECTO 3TOro, 3axofsT 3a 3agHIon
CTOPOHY PYKOATKW rpyOWHbI; CredoBaTesnsHo, OHU NpUHa-
nexar gpyrov dpacumanbHoW NnockocT, YeM Muodhacuma
NSl (Puc. 4.21). DewcteutensHo, rpynna nogbasbi4HbIX
MbILUL, ABNAETCA 4acThbi0 BWUCLEPanbHOro uunuHgpa Lew,
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Puc. 419 — Beaanuii, KOTOPOro MOMHO CYUTaTh PAHHWM NpPeALUECTBEHHUKOM TEOPIUK MMOdhacyHanbHeIX MEPUANAHOB,
n3o6pasui, 4To acuma NPAMON MbILLLLI XUBOTA NOAHUMABTCA N0 rPYOHONA KNETKE NPaKTUYECKU 10 CamMOoi KNIOHULbI
(BocnpoussopuTcs ¢ niobesHoro paspelsequs uaaatensctea Dover Publications, NY.)
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MPUCOEAMHEHHOr0 BHYTPEHHUM OpraHam rpyau nocpep-
CTBOM rpyaHoro coeguHenus (thoracic inlet), 4To Mbl CHo-
Ba yBuauM B coctase nyTtv MyGuHHON hpoHTaNbHON K-
HuM (cm. Mnasy 9).

MexaHu4eckoe coeflMHeHWe nepefHen HacTu rpyau ¢
ATUMW MBILLLIAMW, TEM HE MEHEE, MOXHO MOYYBCTBOBATE,
ECnu BbIrHYTb Ha3af Weto, nogHae Bsepx nopboponok. Ho
BHUMATESbHLIE YUTATENN 3aMETAT, OfiHaKo, YTo GonbLuan
YaCTb ATOM0 HaTSXEeHUs! PacnpoCTPaAHAETCS BHWU3 Ha BHY-
TPEHHIOK CTOPOHY rPYAHON KNeTkK, a He no nuHuam Mol
Ha ee NOBEPXHOCTHW.

Y1066l Nnpognute MN®J1 panewe, Ham crnefyeT Nocmo-
TPETb Ha MbILLLbI, KOTOPbLIE NPUKPENnATCA CHapYXW oT
Bepxa rpyauHel. M1 koHe4yHo, 30eck Mbl OBHAPYXWUM Npu-
KpenneHwe Hallero aBHero apyra, BXoAsLiero B nosepx-
HOCTHBIA UMIUHAP wWwen (NoBepxHOCTHan weinHasa dac-
Lms), FPYAVMHO-KNIOHUHHO-COCLEBUAHYIO Mblluly (SCM). B
4aCTHOCTU, rPyAWHHaA ronoeka Muodacuymm SCM nnoTHo
MpUKpennaeTcs K Bepxy W nepefy rpyavHsl, rae conpu-
KacaeTca C rpyouHHbIM Cnoem, MAywuM nog chacumen
rPYQHOM MbILLLUBL. 3Ta YacTe NyTW HanpaenaeT Hac nare-

Pue. 4.20 — Ecnu cnenoeate Npaguny CoxpaHeHus Hanpaenexus, 1o panbHO W K3agW Nno OTHOLLEHWIO K COCLIEBUOHOMY OTPOCT-
MQKET MOKA3aTbCR, YTO NOrMYHLIM NPOJOMKEHNEM NMHUN NpAMan Ky BMCOYHOM KOCTW U ganblie, B BUAE pacKpbiBatoLLerocs
MBILLLA XWBOTA — TPYAWHHAA MbILLLA ABNAKTCA NOANOALASLIYHBLIE Beepa, K na'repaanoﬁ " 3aﬂ|Heﬁ HaCTAM CYXOXMNBHOMO
MbillUbLI, OOHAKO, 3TO HE TaK. winema (F'IAC. 4.22).

MoAnoALA3LMHLE MEILILB!

TPYAMHO-KAOYM4HD-
COCUBBMAHAR MbILULA

Dactiys MosepxHoCTHOR
hpOHTanbHOR NKHWA

Puc. 4.21 — Ecnw nocmoTpeTb COOKY, CTAHET 04EBWAHO, YTO NOABLA3LIMHBIE MbILILLI NPOXOAAT No3aau rpyanHel. @acums MO
MOAHUMAETCA MO NEPEAHEN CTOPOHE TPYAUHLI M NPOAOMKABTCA TPYAMHO-KNIOYNYHO-COCLEBUAHOR MblluLei (SCM).
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pyAnHO-KNIYMYHO-COCLIEBUAHAA MbilILA

Pactarveate 3ty Mbiwly (SCM) poeonsHo
TPYOHO, YTO YCNOXHAETCA ele 1 Tem, 4TO 3ane-
ratolme nog Her NecTHUYHbLIE U NOO3aThINOYHbIE
MbILULBI 324acTyl0 Tak OrpaHu4eHbl B OBMXEHUU,
4YTO BbI3LIBAKOT CUNBHYIO 60Nk elle A0 Toro, Kak
HaYMHaEeTCA pacTAXKa NoBepxHoCTHON SCM (3Tu
rny6oKMe MblLlLb! Wen 6yayT obcyxaaTeca B [Na-
Be 9).

Ona Toro, 4Tobbl B LENOM PacTsHyTb W pac-
KpPbITb NOBEPXHOCTHbLIN hacliMansHbii LUMMHAP U
B YacTHocTi SCM, BCTaHbTE PAQOM C NaUMEHTOM,
nexaLlmMm Ha CrvHE, U PacnonoXuTe OTKPLITLIA Ky-
nak sgonk SCM ¢ ogHOI CTOPOHBI LLen Tak, Y4To0bI
BalLW NanbLbl WK K3aau, 3Aecb UCKMNIOHUTENEHO
BaXKHO HanpasneHve Ballero HaxumMa — He fasute
Ha Wwet. [BuxeHne QomKHO ObITb HANpPaBneHo Ha-
3a[, BOKPYr LWeK K CnuHe, a He B camy weto. Llens

paboTbl COCTOWUT B TOM, YTOBbI MOATAHYTL MO-
BepxHocTHy0 cacumio (m SCM) Kk crinHe, a He
nepexaTbk COHHYHO apTepuio Wk APEMHYI0 BEHY.
Besikoe 3HauuTenbHOE W3MeHeHwe LBeTa nuua
nauuveHTa unu xano6a Ha BHyTPU4YepenHoe Jae-
neHve OomkHbl ObITh 3HAKOM OCTaHOBUTHL MpoLe-
Aypy.

HaunHaa pgsuxeHue, nonpocute nauneHTa
nomo4b Bam, NoBOpaqveas ronoBy OT Bac, Tak
4TOObI TKaHW OTBOAWMMMCL W3-NOL BalUerd PYKW,
KOraa Bbl OBWXKETECH BAONb WeWn K cnuHe. Yoe-
OWTECh, HYTO MAUWEHT NOBOPa4YMBaET rofioBy no
ocu Len, a He NpocTo BOAUT FONOBOK Mo CTONY.
MOXHO PyKOBOLAWTL ABMXEHWAMW rONOBLI BTOPOH
PYKOW, a TakxXe [aTtk NOACKa3Ky: npu Mno-HacTo-
AlWlemy BpaljatensHoMm ABWXEHWW rof1oBbl Nauu-
€HT YCIbILLWT, Kak BONOCkI ABUraloTcs rno ctony. A
Mp1 NPOCTOM MOKA4YMBAHUW FOMIOBOA M3 CTOPOHbI
B CTOPOHY TakKoro Lyma He NosaBuTcs.

NuHuA Hatsxenus MNOJ1, HanpasneHHan BBEPX W Ha
Yyepen, NexuT nosepx acTepuoHa u ocobbiM 06pasom
BAWSET Ha [BWXEHWs B aTol obnacTu, rae CoequHaAT-
€S 3aTblIo4Has, TEMeHHasa WU BUco4Hana koctn. ObpatuTe
BHUMaHWe Ha NUHKIO HaTskeHns o6ewnx NPT, ocobeHHo,
€CIM OHW NepPeTAHYTLI: OHW MOryT o6pasoeaTe yHKLMK-
OHAaNbHYO NeTN0 NOBEPX WM Haf 3aTbIIKOM MpUMEpPHO B
paioHe nambaoemaHoro wea (Puc. 4.23). B npotuBHoM
cny4ae, thacuma MdJ cnveaeTes ¢ dhacumeii N3J1 8 3ap-
Hel YacTu acuum NOKPoBa ronoBkl.

Puc. 4.22 - YeTBepTblii W camblid BepxHuiA yyacTok NS ato rpyan-
HO-KNIOHMYHO-COCLIEBIMAHAA MbILILA, KOTOPAA NPOXOANT NO LUIEE Ha
34/]HIOK CTOPOHY BUCOMHOIA KOCTH W aCTEPHMOH.
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Puc. 4.23 — SCM MblLLILA 3aKaHYMBABTCA Y COCLIEBWAHOMO OTPOCT-
Ka, HO NUHUS HATAXKEHNA NPOLOIMKABTCA NO NOBEPXHOCTH FON0BbI
NpUBIMINUTENBHO MO MUHAN NAMOLOBMAHOMO (WBA W COBAMHAETCA CO
BTOPOi SCM MeILILER, 06pa3sya Nemiio, HanoMUHaIoWYIo wWwapd.

MosepxHocTHas ()poHTAABHAA AUHKS @

MokpoB ronoBbi

B oTHoLleHum Tol obnactu, roe chacuma SCM
1 NMOBEPXHOCTHBIA UMAWHAP LWEeW COEaMHAIOTCA C
CYXOXMWIbHBIM LLNEMOM Yepena, NPUMEHUTENBHO
K M@J1 nencTeyoT Te Xe coobpaXxeHns 1 MeToan-
KW, KOTOpble Mbl yxke o6CyaanyM oTHOCUTENLHO
M3J1 8 Maee 3. B Tex cny4asnx, korga ana ocaHkm
XapakTepHO Yepecyyp nepegHee MomnoXeHue ro-
noesl, hacyma obenx SCM obbeguHseTcs (1 3170
MOXXHO NankNUPoBaTh) B NETN0 Ha 3afHen 4acTu
ronoBbl MPYMMEPHO Ha YpOBHE NamBOoBWMOHOIO
Lea.

Y1066 o6ecne4ynTts HOpManbHOE YepenHoe
OsunxeHue, HeobxoaMMo 0BpaTUTL BHUMaHWe Ha
acTepuoH — MEeCTO COeANHEHWA 3aTbINOYHON, Te-
MEHHOW 1 BUCOYHOW KOCTelN — Kak Ha 30Hy, noa-
BEPXEHHYID OrpaHW4eHui0 BCNEACTBUE Bbl3BaH-
Horo [DJ] HaTsxeHna. 3T0 HaTKEHWE MOXHO
CHATb, YCTpaHue 3axum SCM wunm ucnonksys
METOAWKK «CKpedyLuero» maccaxa ronoebl 1nu
BbLICBOBOXAEHMA, ONMcaHHLIe B koHUe Mnaesl 3.

06wue coobpaxenus
[NA ABUraTenbHOi Tepanuu

O6wan MoBUNLHOCTL K ABWraTenbHas ak-
TUBHOCTL DT ocyliecTenaeT crubanve Topca
1 Tasa, a Takxe BbinpaAMIeHne KoneHa. B o xe
Bpems, OHa QOMKHa pacTaArMeaTsCa MNP BbIMOM-
HEHWM BBINPAMMEHUA WNW pasrvbaHuM Topca,
unu crubaHnK Konexa v oTeeguHKn 6egpa Kk3aau.
Takum obpasom, gna mobunuzaumu ecein M
MOXHO MCMOMb30BaTh Pa3HoobpasHble HaKNOHbI
CMWHBI U PACTAXKU NepeaHen NoOBepPXHOCTH HOTW.
Cru6 Topca npu ocaHke, ocaHka ¢ BbiBEAEHHON
Briepeq rofioBol, a Takxe 3axarble KONeHW cur-
HaNM3UPYT O HANWYUM U3NULLIHErO HAaTSKEHUs
Maorn.

BHWUMAHME: MosTopum etye pas, kak 1 8 0T-
HouleHnn ormcanHelx B [nase 3 pactaxek, 4To
npeanucanne 1 rnonbiTka BulMOMHEHWUs 3TUX pac-
TAXEK TPEOYIOT UCKITHOYNTENbHON OCTOPOXHOCTH
(em. npumeqanue Ha C. 93).
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(

* lonpocyTe NauMeHTa BCTaTk HA KONEHW W
CeCcTb Ha NATKKM — TaK Bbl NEMKO CMOXETE NPOBe-
PHTH CNOCOBHOCTEL PACTAMMBATECA CAMOW HYNHERA
qacTy NPT,

» HaknoH Hasag ¢ BoINPAMNEHWEM Ta3a (HO-
BUYKAM ClledyeT BbiNOAHATE &0 npwr NONHOA 1oA-
AepXKe; NOAOEPKKa Takke HeoGxoaWma B O0-
crartouHon mape, 4TCOb u3baxarTh HaANPAXeHWA
UNKM GONKM B NOACHULE) BLIBOAMT pacTaxky Mo
BbilWe, OT KofleHa Ao Tasza (Puc. 4.24B).

* PacTsxka «Kobpa» NOMOraeT ¢ NEerkocTsto
pacTaHyTe MNP oT nansuee HOF A6 xmeoTa (Pue.
4.244). O6paTtiTe BHUMAHUE HA NONOXEHWE rong-
Bbl: @CnK B 06MacTW WEW eCTb CMLLKOM CUMBHOS
BuINpAMNSHUE (M3rvb Ha3aa), TO PACTANKEHUIO XKU-
BoTa GyAeT NPOTMBOCTOATL YKopauneaHue SCM.
MycTb NAUKMEHT crerka NpvKumasT NoaGopoaoK K
rPYAW W BBICOKO OEPXKWUT FOMOBY,

* «<MOCTWK» - 3TO eLle OOHa pacTAXKa cpefn-
HEWA CNOXHoCT™M AnAa BepxHer vacTu NPT, Hep-
XKUTE LSO He Cruban, 4To6w OTAANNTE COCLEBU-
HbIA GTPOCTOK OT yrna rpyAmHel. TycTs nanbuel
HOr 6yAYT HanpaBneHsl B NGQOLIBEHHBIA Crub,
4HTOOBt PACTAHYTL TRIOKE 1 HOTH.

* HaknoH Hazap ABAAETCA CaMOn LEenNoCTHOR
pacTxkoR gna NS 1 nogxecguT Tem, KTO MOXET
ee Bbigepxars 6narofjapa OOCTATOYHON cvne U
rnkocT, OHA He PEeKOMEHOYETCA HOBWYKAM,
XOTA 4YTO Takoe NONHoe packpeiTue MNP B8 aToR
no3se, UM MOXET NOMOYL NOYYBCTBOBATL YNPaX-
Henue ¢ thuano-mavom Phisioball® {cm. Puc. 4.7).

B

Pne. 424 - O6ume pacTaxkwn anda scei NI unu ee yyacTros.
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Nanenauua NoBepXHOCTHOM
(hpOHTaNbLHO NMHNK

CtaHuwvsa oTripaenenus MDJ1 4eTko nansnupy-
€TCA Ha BepLUMHaX NATK NanbLEeB HOTW, a Nepebii
My T NPOXOAWUT Ha3ap No CYXOXMNUAM Ha ThINbHYIO
cTopoHy cTonbl. KopoTkue paarmbarteny nansues
CTOMbl MOXHO MOMYBCTBOBATL Ha naTtepanbHON
CTOPOHE BEPXHER YacTu CTonbl, 8 ANWHHLIE CYXO-
KUNWUA NPOXOAAT Aanblue, Nop yaepXusaTtenem,
W NOOHWMAKOTCH Ha Hory, MOXHO ACHO YBMAETs
W NOYYBCTBOBATL CYXOXUNue nepegHei bonbLue-
6epLOoBO MbIWLbl, €CNKU CTOMNa COrHyTa B Thiflb-
HYO CTOPOHY W MOBEpHyTa KHYTpW. A ecnu cTona
COrHYTa B ThiflbHYH CTOPOHY 1 MOBEPHYTA KHapy-
XU, TO MOXHO OGHAPYXUTb 1 CyXOXWUIIME TPeTben
Mano6epLoBOi MbIWLbL! (CNK OHa ecTb Y Bac Unu
BALLEro MauueHTa), nartepanbHO K CyXOXWuio
MW3MHLA CTONbI, MAYLLee BHU3 K CepeaiHe NAToN
NMOCHeBOW KocTu (Puc. 4.12).

Bce atv cyxoxunua npoxogaT nogd yaepKueare-
NAMUA M cOBUpAIDTCA BMECTe, (hopMUpyaA nepeHnii
otaen Horu. WHorpa, ecnu ctona CUisHO CorHyTa
B ThiNbHYID CTOPOHY, MOXHO MOYYBCTBOBaTh W
camum yaepXusaTenu, pacnonoXeHHble no oée
CTOPOHbI OT 3TUX CYXOXUITUA W uayLwmre oT Meau-
anbHOW NoaBKKA K NaTepansHown.

B cocraBe Horu oTdenktHblE MbilULUbl-pasri-
6areny nanblUeB CTOMbI CKPbIBAKOTCA Nog nepe-
Hewn BonblebepUoBON MbILLLEH, KOTOPYIO MOXHO
npocneavTs BNNOTb A0 BO3BbILWEHWA 6yrpa 60nb-
LWebepuoBoi KOCTU HXKe KoneHa. JlaTepanbHblid
Kpalh nepegHero OTAena HOTW OrpaHv-4vBaet-
CA MNepegHeil MeXMbILWeYHOW MNeperopooKon,
KOTOPYIO MOXHO OLLYTUTb, MpOBeAA nanblem
BBEpPX OT narepanbHOiR NodbDKKW, crubas npu
3TOM CTOMY NONepeMeHHo B ThiNbHYK W NOJo-
LWBEHHYI0 CcTopoHy. BonbliefepuoBas MbillLa,
pacrnonoxeHHas nepeg nopbbkkon, Gypet npu-
HUMaTbL y4acTue B TblbHOM crube, a cocefHwe
ManobepuoBble MbILLp, PACTIONOXEHHBIE B 3TOM
oTAene K3agw 1 cBepxy OT NoAbKKW, ByaoyT 3a-
HATBl B MOAOLUBEHHOM crube, STa neperopopgka

MPOXOOuT Kak pa3 Mexay atuMmu AByms rpynna-
M. Ecnv Bel NpolgeTe TOYHO Mo Heln, To JoigeTe
A0 ee Bepxa npsmMo nepepq rofnosBkoi manotepuo-
BOW KOCTW.

Cyxoxunve HagKoneHHUKa nerko nansnupy-
ertcA mexay GyrpoM GonbluebepuoBOn KOCTU W
HagkoneHHwkoM. [pu  BbINPSMNEHHOM KONeHe
TaKxke nerko oGHapyXueaeTca U Npamas Mbillua
6efpa, Kak 1 MbiLLLAa, No KOTOPOW OBbIYHO MOXHO
ropu3oHTanLHoO npobexaTsca, Kak Nno CTpyHam,
no4Tk BrinoTe Ao AllS. Mpubnwxance Kk Bepxy Ge-
Apa, Bbl NOYYBCTBYETE, Kak MOPTHAXHAA MbilULa
W Hanpsratens LUMPOKOW (pacuun CXOHATCH Mo
Hanpaenenvio K ASIS, B To BpemMa Kak npsmas
Mbilwya 6egpa, B GonbLUMHCTBE CryYaes, 3arny-
6naeTca Ha ceoem nyTy K AllS, nog atuvin gByms
MbILLULAMW, co3aaBan HeGonbLUOW, HO OLLYTUMbIA
«kapmaH» (Puc. 4.13).

Mexgy no6kom n pebpamu HETpPYAHO o6Hapy-
XKWUTb NPAMYIO MEILLLY XKMBOTA, NOMPOCKB navu-
eHTa NPUNOQHATE roNnoBy W rpyab, Kak ecnu 6 oH
xoten cectb. OHa HA4YMHAETCA OBYMSA KPYITbiMU
CYXOXKWUMUAMM, OLUYLIEEMbIMM HA BEpXHeR CTo-
poHe nobKoBO KOCTW. 3aTeM OHA pacLuMpaeTcs,
npoxona no Topey K natoMy peépy (Puc. 4.18).

MpyounHHYIO MbllWUY W ee dacuuio Toxe 3a-
4acTylo MOXHO npobexaTe rOpU3OHTaNbHO, Kak
CTPYHbI TUTapk!, HaA NATLIM peBpoM M MeauansHo
MO OTHOLLEHWIO K rPYAHON MbILLLIE, HO 1 683 3Toro
BCcerfga MOXHO MOYYBCTBOBATE (hacumio MoBepx
rPyOVHO-XPALLEBbLIX CYCTABOB.

TaKkxe Nerko MoXHO Beigenuts 1 SCM, nonpo-
CUB NeXalliero Ha cnvHe nauueHTa NOBepHyTh ro-
NoBY B OOHY CTOPGHY W NOQHATL ee, CoNpoTUBNA-
fIck BaWeMy HaXuMy (Hanpumep, pyku, nexaten
Ha néy) (Puc. 4.22). Tak Bbl OWyTUTE U rpYauH-
HYI0, U KIIOHYMHHYIO FOMOBKW MbILLILIBL, & TaKkxe v
camy MbilLy BANOTk A0 ee NPUKPEreHus K co-
CLEBMOHOMY OTPOCTKY M Bhille Ha Yepene.
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Huckyccun 1: 6ananc mexay
MoBepxHOCTHOH (hpoHTaNLHOH
 MOBEPXHOCTHON 3afIHER NNHUAMM

BaxkHO yNomAHYTbL NepByld  OCOGEHHOCTH
MNdJ1 - ee pasneneHHye, PaznENEHO-COCTABHYIO
CTPYKTYPY NQ CPaBHEHWID C UeNbHOO(hOopMNESH-
HocTeio M3A. B otnvame o1 N3N, cocTasnawowme
M®IT (nepegHWiA oTOEN rONeHW, YeTbipexrnasas
MbilULa Gegpa, npaMas Mblua XueoTa, SCM)
BBINGAHAOT Pa3NUYHBIE, MTHAWBHMOYANbHLIE (DYHK-
LUmn. Y1 XOTA OHKW 3849aCTyK0 padoTaloT COBMECTHO,
co38aBan HaTAxeHwe no ecerd MPA, oHW 06bL-
SAMHAIOTCA B HASWCTBUTENLHO efuHYI0 TIMHWID,
KaK Npaeuvno, TONbKO NpU OTHOCHUTENBHO CUNLHOM
CBEPXBLINPAMNEHUW/HAKNCHE Ha3a[d Kak, HanpW-
mMep, npk npornde cnuHel {Puc. 4.25).

Bce 310 paet Ham npegcTaBneHue 06 Q4eBua-
HOM, XOTA WU CNMOKHOM, B3aWMMOOTHOLLUEHMI MEX-
Ay MO w N3N, mexay 3TMMKU QBYMS NMHWAMMH,
KOTOPLIE NPOXOAAT Hepes BCK NepepHIon U BCH
3a4HI0I0 YacTs Tena. B cnyyanx npeBanvpoBaHnA
«BOGHHOWM» WNM «nepefHuid Tun» ocaHky N3]
(M1 HEKOTOPEA e 4acTb) OKASLIBASTCH 3aXKa-
TOW B YKOPOUEHHOM NONOXKEHWHW, Kak TeTHBa nyKa
(Puc. 4.26). B Tex xe cnyyvaax MdOI {unn kakan-
TO €€ 4YacTb) OKAXETCA 3aXaToi B PacTAHYTOM
NOMOXEHWW, TO €CThb BBITAHYTOW, HANPAXKEHHOM,
BbITArMBAEMOR, & BHYTPEHHWE OpraHbl GpHOLLIHON
nonocTt GyayT BuITaNMKMBATLCA BRepeg, conpo-
TUBNAACE €& HaTAXeHww. Ecnw M3J1 eeictynaer
B pONK TETKUBLL, TO MNPF HauuHaeT padoTaTte Kak
AepeeaAHHan gyra roToeoro K BeICTPEny nyka.

BoamoxHo, nydwe NpeacTasMTh 9T0 He Kak
NyK, 8 KaK AePeBAHHYI0 NNaHKy, No 0fe CTOPOoHbI
KOTOpOH npucoeanHeHbl CTPyHol (Puc. 4.27A).
CTOUT HaM YKOPOTUTL CTPYHY C OOHOW CTOPOHbI,
KaK NnaHKa HaqHeT CrubarTbes, eCTeCcTBEHHD, Ha-
TAMMBAA CTPYHY ¢ APYrof cTopoHel {Puc. 4.27B).

OueHb 4acTo Mbl Habmogaem AAGH, ¥y KO-
TOPBIX MNOAKONEHHbIE MBIWLB W MbILLLI, OKPY-
KaKmMe KpecTel, CTAHOBATCA YKOPOYEHHBIMH K
CUNBHO MPUGIMKEHHBIMK, YTC NPUBOAMT K BBITAM-
KMBaHWIO Ta3a 1 Gefpa enepen. Mblwus Ha ne-
pegHen JacTu 6egpa cTaHOBATCA Gonee NNGTHLI-
MK, PACTArMBAACE U HANPAraAack DNA TOro, 4T0bbLI
Clepxare 3TOT Ton4ok enepefd. C KNMHUYECKOW
TOYKM 3pP8HMA OYeHb BAKHO pa3nuyaTe Mexay
MBILULUAMW, HANPAXSHHBIMW BCRERCTENE YHKOPaYM-
BaHWH, W MEILLLAMM, HANPSKEHHBIMA W3-3a CO6-
CTBEHHO HANPAXEHWA, NOCKONBKY NeYeH1e B OBYX
aTux cnydanx 6yneT pasnnyHeiM (Puc. 4.28).
Oﬂ,HaKO APpUMEPHO CTOMb XKe 4acTo Mbi BUAMM
obpatHoe cooTHoweHwe MO 1 M3N: nepegHAn

HacTb TE/1a HATAMMBAETCA BHW3 W BHYTPL, OT Hero
3aKPYrNAETCA FPYQHOM OTASNR NO3BOHOYHMKA WUNW
BbINPAMNAETCA NOACHWYHBLIA M3rME NO3BOHOYHM-
Ka, 4TO CO30AeT «yMaBLUyIo» UMK «NeperpyxeH-
HYtO» OCaHKY. PaccmarpuvBan NONHOGTLIG BbITA-
HYTYIO, MTErKo NOAASPKMBASMYIO QCAHKY, CROXHO
YASPKATECA OT MBICHK, 4TO Mbwudsl MO npep-
HasHavYeHbl AAA TOro, 4T00bl TAHYTL «BBEpX»,
Ceyac Xe, HACKONBKO M3BBCTHO, MbILUbI HE 06-
najareT Kakum-nuGo 3agaHHeIM NOBEOEHHUEM UMW
BO3MOXHOCTRIO, KOTOpan Oel Npegonpegenana
HanpaeneHue Ux HaTAxeHws. OHW NPOCTO Ha-
TAMBAKT OKPYXAKLWY WX racunansHyie ceTs,
a BOT yX Kyfa Gyfaer HANPaBNeHD HaTAXeHWe (K
NPUKPENNEHMI], OT NPUKPENNEHUa K Havany mnu
HWA B Ty, HA B APYryw CTOPOHY, KakK Npyu KU3ome-
TPMHECKOM MNK 3KCUSHTPHUYECKOM COKPALLEHHA)
onpenenseTcA 3aKoHaMK UK.

Ecnun mbl nacmoTpu Ha NEOI cBepxy BHUS, TO YBU-
avm, 4to SCM, HaquHAKWAACHA ¥ COCLSBUBHOrO
OTPOCTKA, 6YAST BLICTYNATE W MECTOM Hadana
OBWAHEHWA, NOMOoOrauwkM NOATArMEATE BEPXHIO0
YacTb FPYAHON KNetku K rpyaune (Puc, 4.29). B
CBOIC O4epefb, NPAMAA MLILULA XWBOTA MOXET
NOATArMBAaTE NOSKOBYHD KOCTh, NOMOras NpenoT-
BpaTUTk OTKNOHEHME Taza Haszag. OaHAKO ChMLL-
KOM 4aCcTO NPOUCXOOUT KaK pas obpaTtHoe — nps-
Mas MBHLLA XWBOTA TAHET BHWU3 FPYAHYIO KNETKY,
onyckan pedpa v 3aTpyaHAasa AbiXxaHuwe. 3To Ha-
TAXEHWE MepepjasTcs 4epes rPYavHHYI0 Mellwly
M rpyovHy Ha SCM, koTopas, B CBOK OYepenb,
TAHET BHW3 rONOBY.

Korpa Tawkoe npoucxoguT, Ha M3 nepexnagbl-
BAETCA elle OfWH rpy3: Tenepb NOMAMG NOAAED-
XaAHWA 3aAHEe CTOPOHLI Téna B BbiNPAMAEHHOM
COCTOAHWK R TaKke NpuaeTcs 1 NpPoTUBoaeH-
cTgosate MO, TAHyweR BHM3. 3TO 3a4acTyio
NPUBOANT K TOMY, 4TO NG BCOR 3agHed NuHWW
TENa Mblubl 32XKUMAOTCA, (AcUWA CTAHOBWT-
CA Yepecuyp (PprOPO3HOA N CTAMMBAETCA, TKAHW
CTaHOBATCA GOAE3HEHHBIMM W CROBHO NPOCAT O
noMoWM cneumanucta. OgHako ToMy Bpady, KTo
3aMEeTUT TAKOro pofa Npotnemy y CBOEro nauu-
€HTa, pekoMeHayeTca npopatoTaTe NepegHIoH
CTOPOHY Tena W BbtceoGoauTe MO, 4yTobm N3N
MO BEPHYTLCA K BbINONHEHMIO CBOMX NPAMbIX
obazaHHoOCTen. Patota Tonewko Hag N30 B no-
00BHBIX CRy4asx NpuBefeT TONbKO K BPEeMEHHO-
MY YIYYWEHUIO COCTORAHWA, W, B JONrGCPOYHOR
nepenexTuee, K yxyaweHnid, CKOALKO NALMSHTOR
roBopaT: «CerogHA TONLKO CAKHY W NNeYK, Noxa-
nyicTa, oHW Tak 6onaT»? O6pa3oBaHHbiii cneyua-
NUCT OBPATUTCA K APYIMM YHACTKAM HA NepeaHe
NMWUHHUK MNK K NONbITKE OﬁyHI-‘ITb CBOEro nayueHra
NPABUNLHOW OCAHKE.




MoeepxHocTHas (hpoHTaALHAS AMHMS @

Pae. 4.25 — Yetwipe nyth MO cnocobhbl paBoTaTh NO OTAENHOCTY, KOTAA Bbl CTOWTE, HO BCNIW Bbl OTKNOHWTECH HA3a[, BCE OHW 0BLERUHATCS,
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Puc. 4.26 — «BoeHHbI» TUN 0CAHKKW 0BPAIYETCA NPY YKOPAYMBAHIM 1
crarusanum N3/, ocoberHo B ee cpefHeR YacTi, B To Bpems kak NI
NPUXOANTCA YATIMHATHCA HA HEKOTOPbIX YHacTKaX, 4T00bI KOMMNEHCUpo-
BATb M3MEHEHUA.

A

Puc. 4.28 — Mbiwubl, 3axaTbie B YANWHEHHOM/PACTAHYTOM
NONOXEHUK, 06bIYHO ABNAIOTCA 04eHE 6ONE3HEHHbIMK, HO pac-
KpbIBATb HY)KHO ApYrue, 3aaThle B YKOPOYEHHOM NONOMEHUK
i1 HE BbI3bIBAIOLLWME Xanoh MbILLLbI, YTOOLI AOOUTHCA OKOHYaA-
TENLHOTO U NOCTOSIHHOMO PeLeHus NpoBnembl.
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Puc. 4.27.

A. MnodhaciMansHbie CTPYKTYPbI, Kak NpaBuno, opraHi3osaHbl kak
NPOTWBONOCTABIEHHbIE APYr APYrY Napbl no 06eum cTOpoHaM CUCTEMBI
CKEneTa.

B. Korga oHa u3 cTOPOH XpOHWYECKM YNEPKMBAETCH B KODOTKOM
MONOMKEHWN (3TO KACABTCA U MbIL W dacyum), To Apyrasa cTopoHa
0Ka3bIBAETCA 3AKATOM B PACTAHYTOM NOMOKEHUH.

4;\\
/ (\ i J{)

~
o)

MBILLILA,
3axaran

B PACTAHYTOY
NONOMXEHN

MellULE, 3axdTad
B YKOPO4EHHOM NONOAKEHUK



MoeepxHocTHasn (hpoHTaAbHAA AMHHA @

Puc. 4.29 — Cpykrypel [T®J] npuseansl NOATATMBATE BBEPX pac-
NONOMKEHHBIE HUKE CTPYKTYPbI.

é Ouckyccun 2: M1, wen
| W MrHOBEHHAA peakuus Ha uenyr

man — _ non | Tot dhakT, 410 MMODacynansHoe HaTsxeHue,
NOgHUMAIOLLEECA MO YYBCTBUTENLHOM NepegHen
i 4acTW Tena, BbI3bIBAET PEe3KUii CKa4yoK 3aaHen
YacTW rofoBsl Mo rPyaMHO-KINIHYUYHO-coCLeBua-
HOWM MblLLILLe, YAMBUTENbLHLIM 06pa3omM MpPoTUBO-
PeYMT HalUMM MHTYWTUBHBIM OXupanuam. Cra-
rueadue [NdJ] eeisbiBaeT crubaHue Topca, nMbo
! npu OBMXEHUW, NGO B OCaHKe, HO MpY 3TOM MO-
XKET BO3HUKHYTL W CBbIPXBLINPAMNEHWE BEPXHEer
yacth cnvHel. (SCM BhisbiBaeT crub wewn B no-
| 31UMK Nexa, Kak ecnn 6bl Bbl XOTENW NpUBCTaTh
i B MOMEHT, Korfja oHa nofHWMaeT rofoBy U Npo-
' TUBOOEWNCTBYET cune TAroteHus. [axe korga Bl
E CTOUTE, NONOXWTE Ha o6 PYKY W YNpUTech B Hee
' rofnoBOW, W Bbl MOYYBCTBYETE, KakK CoKkpalaeTcs
i SCM. OpHako korpa Bbl cTouTe, oHa paboTaer
BMECTE C CWII0M TAroTeHKus, 4YTOOb! HUXe COrHyThb

; LUEIO M CUMNLHO BINMPAMUTE BEPXHIOK HacThb Lew,
| MOCKONbKY OHa MPUCOEAWMHAETCA K COCLIeBMAHO-
My OTPOCTKY cpady 3a Kpaem atfaHTo3aTtbiioq-
HOro cycrasa.)
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«Jllobble oTpyLaTensHbie 3MOLWMU, — NULLET
®denbgeHKpanuc — BbipaxakTcd B Marnte». U
Kak bl [eHb BCAKWIA, KTO HABNogaeT 3a nose-
[eHWeM YernoBeKka, BUaMT NoOATBEPXKAeHWe 3ToN
npoctoin uctuHe. Jlioau B pasHoe Bpema 1 no-
pasHoMmy OT 3M0CTU HadyealoTcs, npu Aenpec-
CUK CYTYNATCA UNK B CTPaxe NATATCA Hasag,

Tonbko y Nogen, Kak Mbl yKe oTMeyanw,
BCe caMble YA3BMMbIe YHaCTKU Tena BbiHeCeHbl
Bnepeq Ans BceoGluero 0603peHns (Mnu Hana-
denns). Mo4Tn He3ameTHO KN AOBOMNLHO ABHO
NHOAW 3alMLLAIDT 3TW YYBCTBUTESbHBIE Y4acT-
KW, OTBOAA Hasan naxoeylo obnactb, BTATVEAN
KMBOT, cyTynAck. [lOBOMLHO ECTECTBEHHBLIM M0-
BeeHWeM Ans Noae, UCTbITbIBAIOLLIMX CTpax,
MbITATLCH BOCNPOU3BECTM APEBHUIA U3rub tena
(no3a amBpuoHa) unKu NpuHATL Gonee 3alum-
LLIeHHYI0 No3y (Ha YeTBepeHbKax).

OpHako, no HabnopgeHuaM DenbieHkpaii-
ca, ecTb OOHO [OCTOMHOE BHUMAHWSA WCKO-
YeHue U3 NMoAoGHLIX cny4Yaes: oTpuuaTensHble
3MOLMKM MOCTOAHHO BbI3bIBAIOT CBEPXBbINPAM-
neHve, a He 1M3rub, B BEpPXHen YacTu Lwew (Puc.
4.30). Mbl 310 AicHO Habniogaem Ha npuMepe
peakuunu, HaaeaHHOW MrHOBEHHOW peakunen Ha
ucnyr (Tomac XaHHa Hasblean 310 pedinekcom
«KpacHoro ceeta»?).

Ha Puc. 4.30 Mbl 4ETKO BMOWMM, HTO, CTPO-
o roBops, MrHoOBeHHas peakuusa Bbi3biBAET He
obLmin crub, a, ckopee, yKopa4veaeT U CTS-
rueaet Bcto MNOJl. BepHbiM NPU3HAKOM 3TOK
obuielt OTBETHOW peakuun ABMAeTCA TO, YTO
COCLEBUIHbIA OTPOCTOK cbnmxaeTcsi ¢ N06Ko-
BOW KOCTb10. Takum 06pas3om Henoeek neitaet-
CHA 3aLUUTUTL Opradbl, PacnonoXeHHble BOOIb
nepegHei CTOPOHLI Tena, a Lwes Npu 3TOM Bbl-
npsiMNAeTCs, JaXe OTXOAWT Hasag, Tak 4To
ronoea CABWraeTcs Brnepef U BHU3. Bbino Bbi-
OBMHYTO MHOTO TEOPWIA, KOTOpbLIE MNbITANUChL
06BACHUTL, MO4YeMy MMEHHO 3Ta Mofenk no-
BeeHUa nony4una npegnoyTeHne B xone aso-
nwoymn. Hanbonee nokasarventHas M2 HUX U
nexatlas Ha NoBepPXHOCTU COCTOUT B TOM, HTO
y yeTBepoHorux, MN®J1 koTopeix o4eHb 6nunska
K M®J1 4YenoBeka, COKpalleHWe 3TOW NUHWW
NPMXMMaeT ronoBy K 3emne, HO He nuwaer
KMBOTHOE CMOCOBHOCTW BUAETE W CriblliaTh,
HTO MPOUCXORMT BoKpyr (Puc. 4.31).

3avacTylo B 9TOM OTBETHOW peakuuu y4a-
CTBYHOT U MbiLiLbl MNMoBepXHOCTHOW (hpoHTarnb-
HOWM NWHWMW PYKW, BbINOMHAKOLLME B 9TOWN Mofje-
nv CrMé NOKTA W BbIABWXEHWE Mnneda Bnepep.
WTak, obuias peakuus BbIrMsguT cCnegyoLmm
06pa3oM: BbINPAMMNEHHbLIE HOTW, COrHYTbIE TOpPC
U PYKW, & TaKXe CBEpXBLINPAMIEHHas LLes,

Puc. 4.30 - VicnbiTyemsiin go (A) u cpasy nocne (B) Toro, Kak 3a ero
CNWHOI GbIN NPOV3BEAEH XONOCTOM BbicTpen. MrHoBeHHan peaxumna
OAWHAKOBA NS NPEACTABMTENEH BCEX KYNETYD; 86 MOXHO paccmarpy-
BaTh Kak peskoe cokpaiieHue [DJ], cnyxallee Ana 3aWinTsl NO3BOHOY
HIKA, & TAKKE W BCEX YYBCTBUTEMLHLIX Y4aCTKOB NEpe/iHei CTOPOHE!
Tena, nokasaHHblx Ha Puc. 4.3. (BocnpouasoguTea ¢ niobesHoro pas-
pewenia 13 Frank Jones.)



MNpobremMbl BOSHUKAKT B TEX CNy4asnx, korga
nosa STON peakLUun 3aKpennaeTcs B NOCTORHHOW
ocaHKe, 4YTO € 3aBWAHbIM MOCTOAHCTBOM npe-
KpacHo ygaetcs nogam (Puc. 4.32). Ota ocaH-
Ka 1 ee BapuaHTbl MOrYT OTPULATENBHO BAUATL
npakTM4eckM Ha paboTy BCEro 4enoBeqeckoro
opraHuama, XoTs ykopadusauue M®J1, B yacT-
HOCTW, 3HAYUTENLHO OrpaHu4nBaeT Abixarenb-
Hyto (pyHKumo. CeobogHoe ObixaHwe 3aBucuT OT
ABWXeHWin pebep BBEPX W Hapyxy, a Takxe OT
06010AHOr0 COOTHOLLEHWA MEXIY Ta30M W ObiXa-
TensHoW auadpparmou. YkopoderHas MNdJ1 taner
ronoBy BNepef U BHW3, YTO Bbi3blBAET KOMMNEHca-
TOPHOE CTArMBaHWE 1 CO CMWHBI U C NepeaHen no-
BEpPXHOCTW, 4TO OrpaHn4MBaeT OBWKEHUA pedep.
YkopauueaHne no 3Tol NMHUKA B NaxoBoii obna-
CTW, ECNK 3TO 3aLLMTHOE CTATMBAHWUE NEPEXONUT
3a NpAMYI0 MbILLY XXWBOTA B HOMW, Hapylliaer
paBHOBECWMEe Mexay AbixaTenbHon auadpparmoi
W avachparmon Tasa, 4To NPUBOLOMT K YCUNTEHUID
ornopkl ObIXaHua Ha NepegHIo YacTe Avadpar-
Mbl.

MoonuHHoOe, peankHoe COCTOAHWE MIHOBEH-
HOW peakuun Ha peskuin pasgpaxuTens BKNO-
YyaeT B ceba W LUyMHBIA BbIAOX; a (hMKCupoBaH-
Has nosa 3ToM peakuun B OCaHke NpUBOAWT K
YeTKOMY 3aKpenneHuio gbixaHusa Ha case Bbl-
[oxa, 4To, B CBOK O4epefb, ABMNAETCA YacTbim
CMYTHUKOM OEnpeccuu.

MosepxHoCTHaA PPOHTAABHAA AMHUS @

Puc. 4.31 — V yersepoHorux NOJ1 npoxouT No HKHEN NOBEPXHOCTH
Tena, Ho 3aTem NoAHUMABTCA BBEPX no3aaw ronossl. Korga NI
COKpALaeTCa, CMMHa BLITMGAETCA AYroi, HO NWLQ 1 TNa3a COXPaHAIT
CBA3b C OKPYXAIOLLMM MIDOM.
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MosepxHocTHas PpoHTAABHAS AMHUS

Puc. 4.32 — [Tropam MHOMVe rofibl YAAeTCA NOAARPKUBATL 0CAHKY C ANEMEHTAMU NO3ULMM MTHOBEHHOI peakLnu, NapannensHo ¢ NEXalwum B ee
OCHOBE NMCUX0-3MOLNOHANbHLIM COCTOSHUEM, NOKA HEe HACTYNWUT BPEMA CTPYKTYPHOO WK NCUX0MOrM4eckoro smMewartenscrea (A). B HeKoTopbix
cryyasx ykopa4veanue ogHoro yyactka M1 komneHcupyetca ykopayusanuem (1317 (B; cm. aHanoruyHyto mogens Ha Puc. 4.26). Mbi neitaemcs
o6uTLCA Co3aaHKA cOanaHcupoBaHHoro ToHyca mexay Tkanamu MdJ w NM3J1 npuMepHo Kak 3To nokas3aHo Ha C, He 0cTaHaBNWBAACH B AaHHbIN
MOMEHT Ha TOM, JO/KEH NIW 3T0 TOHYC ObITh BLICOKMM My HW3kum. [lobeiTeck 6anadca, a 3aTem paboTanTe Hag NPaBuIbHLIM TOHYCOM.

1. Feldenkrais M. Body and mature behavior. New York: Internation- 2.  HannaT. Somatics. Novato, CJ1: Somatics Press; 1968.
al Universities Press; 1949. ans of the hip joint. Massage Magazine No. 75, Jan 1998.
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5. AatepaAbHas AuHus

Onucanne

NatepansHan A (M) (Puc. 5.1) npoxoaMT Ne 068uM CTOPOHaM Tena 0T MEManEHOW M NaTepansHoi CPeanHHON
TOMKW CTONBI NO BHEWHEA CTOPOHE oNeHu, a 3aTemM NogHUMAETCR No NaTepansHoi CTOPOHe HOMH W 6enpa, NPOXoaA «4B0MN-
HbIM 3Ur3aromM» BAOML TOPCA K Yepeny B oBnacTH yxa (Puc. 5.2).

3nayeHne ANA 0CaHKK

DyHKUMA N1 COCTOMT B TOM, YTOObL! YPABHOBELIWBATE NEPEOHIO M 3a0HION YACcTU TENa NP OCAHKe, a TaKKe YAepXKu-
BaTL ABYCTOPOHHWIA GanaHe NPaeoi M NeBoi YacTel Tena. OHa Takke CYXUT NOCPeAHMKOM NPW Nepeaaqe YCUNUA Mexay
BPYrumMit NOBEPXHOCTHBIMI AMHUAMIM: [TOBEPXHOCTHON (PPOHTANLRONA mAmueit, NoBepXHOCTHOR 3aaHel Mkred, JTuHiAMK
pyk u CnupancHoOR NUHKeR,

HNeuraTentkHan (pyHKUUA

NN yyacteyeT B ¢hopMUpOBaHMKM GOKOBONO HAKNOHA TeNa — NaTepantHOre cria Topca, a TaKke oTeoauT 6eapo 1 Ocy-
WECTENAET NOBOPOT CTOMLI KHAPYXW. [TPK 3TOM OHA TAKXE BLICTYNAET CEOEro POGA YNPABASEMEIM «TOPMOIOM» NaTeparb-
HbiX U BpallaTenbHbIX OBWKEHWH TopCa,

NatepansHaa nuHua: noapoGnoe paccMoTpeHue

NatepanbHol NUHWY YAETCA GOSOUHATL U MEAUANBHYIO M AATEPaNBHYH CTOROHY CTOMbI C NATEPANEHOW CTOPOHOR Tena.
OHa HAYMHAETCA NPUMEPHO NOCEPEAMHE CTONBI C €€ MEANANBHON CTOROH, HA CYCTABE MEX Y NEepBOH NNHICHEBOK KOCTBID
¥ NEPBON KIMHOBWAHOW KOGTHIO, B MECTE NPUKPENReHNA CYXOXKWNUA ONMHHOW Manobepyuoeoidl meiwles (Puc. 5.3), Uga no
Helt, Mbl NaTePanbHC NPOXOAUM NOM, CTONOW Yepes KaHan B KyGoBUAHOA KOCTK M NOBOPAYMBAEM K NATEPANbHOR CTOPOHS
roneHu.

fpumepHo Ha cepegvHe NaTepantHo#H CTopeHsl ¢ToMb J1I1 NepexoanT Ha CReayLLMIA COBAVHUTENEHEIA YHACTOK, HA KO-
POTKYH MAaNoGepUOoBYH0 Mbiwtly. OT MeCTa & NPMKpenneHus ¥ QCHOBAHWA NATON MNMOCHEBOM KOCTH CYXOKUINE 3TON MbILL-
Ll NPOXOAKMT BEEPX W HA3A[ K 3aAHel CTopoHe ManobepuoBOA NOJLKKW, Fe ABE MANOGEpUOBLIE MbIWLL! NPEACTABNAGT
¢o60R 6QWHCTBEHHBIE MbILLEYHLIE KOMMOHEHTHI TATepPaANbHOMO YHACTKA HAXHEN YacTU HOrM (Puc. 5.4). TakuM obpasom, obe
4ACTK NMMOCHBI OKA3LIBAKITCA MNPOYHO CBA3AHBI ¢ MANOGEPLOBON KOCTHIO U HA CBOSM NYTWU NOAASPKMBAKT NaTepanbHL
OJWHHBIA ceog cTonbl (Puc. 5.5).
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Tabnuua 5.1. Narepanohan nuuua: muothacyunanbibie «penbebl»

W KOCTHbIE «CTAaHUMK» (Puc. 5.2)

KOCTHBIE CTAHLUWW

MHUOPACUMASIbHBIE PENLCHI

3aTbiNoYHEINA 6yrop/cocueBuaHbLIN
OTPOCTOK

Nepsoe 1 BTOpOE pebpo

Pebpa

MoasapowHbIA rpetexb, ASIS, PSIS

NaTepanbHeil MbILENoK
GonbwedeplUoOBOA KOCTH

FonosKa ManotepUyoBOi KOCTH

OcHoBaHUA NepBOK M NATON
NNOCHEeBON KOCTEH

18.

16,17,

14, 15.

JlecTHWHHAA MBILWLA FONOBLI/TPYOMHO-
KNIHYUHHO-COCUBUOHAA MbILLLIA

HapyXHble 1 BHYTPEHHME MexpebepHbie
MbILLILB

JlaTepanbHble KOChie MbILWLBI XMBOTA

Bonbwan arogryHas Meiga
Hanpsaratene wWWpokow dacumn

Moae3aowHo-6onbWeGepUoBLIA
TRAKT/OTEOAALLME MbILULb

MepeaHas CBA3Ka rONOBKWU MaNoBepLoBOn
KOGTH

Mano6epuoBkle MbllUUL), NATERanbHbIR
Y4aCTOK roneHn




)
WA
S

PO

Kopotkas Gonbluebeplosan
MbllLLE

[nuHHas Gonbiiebepuyosan
MbIlLILA

Pic. 5.3 — JlaTepansHas NUHKA HAYMHABTCA B CepefuHe MeauansHoro
W natepanbHoro CBOAOB CTOMbI.

10% 3ax. 5290

AatepaAbHas AMHMA

Puc. 5.4 — [1Ba cyxoxunus 60/bLuedepLosbiX MblLL
3ALENNATCA BOKPYr Mano6epuyosoi NOALIKKN 1 3aN0NHAT
narepankHbli y4acTok Horu (BocnponaeognTca ¢ nio6esHoro
paspeweHus w3 Abrahams et al 1998.)

MoAB3A0IIHO-
O0nbIIBGBEPLO-
BbIA TPAKT

ManobepLoBsie
MblLULb!

Puc. 5.5 — MNepsbiif NyTe NlatepansHoR NMHUK COBANHABTCA

C MOCHEBLIM KOMNNEBKCOM K natepanbHOA CTOPOHE 0T Mano-
HEPLUOBOMA KOCTH, NOAAEPKUBAS NATEPATIbHbIA ANWHHbIA CBOA
CTONbI HA CBOEM MYyTH.
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06wwe coobpaXeHua, BaXHbie
ANA MaHyanbHOR Tepaniu

M xoTa B ABYX OPYI1X «OCHOBHBIX» JIMHWAX
MOXHO BBIASNUTE M NPABYK) U NEBYIO CTOPGHLI,
ofe narepanbHele AMHWKA PACNONATAKNTCA O0-
CTaTOYHO JANeKo KakK Apyr oT Aapyra, Tak v oT
cpegHel NMHUK, W He MOTYT B G0Nbweit cTene-
HW Y4acTBOBAaTL B OB8YCTOPOHHEM BblpagHUBA-
HUW ckeneTa, 4em 310 genawT MNeN vwnn N3N.
O6wm4HO paboTa ¢ N1 okasbieaeTen 0CO6eHHO
Ba)KHOMW AnA 6anaHCMpOBAHWA NPABOH U NeBor
CTOROH Tena, ¢ 4eMm HeoO6X0gMMOo NoayMaTh W
YTO HeOOXOQUMO OCYLLIECTEMTL HA PAHHWX CTa-
OUAX NTeHEeHUA.

OnATL-TaKK, HE UMEA HA 3TO OCOBLIX NPUHMH, M NMPO-

CRnegMm 3Ty NMHWK CHUSY BBEPX.

M xota KopoTKkas mManobepuoBas MbIlLa HAYMHAEST-

CA HA HWXHEW NONOBWHE MancGepLeBoil KOCTH, ONMHHARA
ManoSepuoBas MeIUA (& 3HAYWT, U (hacUManbHBIA yYa-
CTOK) 1 BCA 374 HacTs J1N nogHMMAOTCA ganbwe, K ronos-
K& ManobepuoBOon KOCTU. TPAMBIM K 04eBUOHBIM COEAW-
HEHMEM 3fleCk KaXeTCA ABYrnaeas meiwua Gegpa {1 mbl
PACCMOTPHM 3TOT MUODACUMANBHBIK MephanaH B Tnase
6, Korga Gynem ropopuTe 0 CNMPpansHoOR NUHWUK), OoHako
npogomkenue J1JT NpoxoguT No HECKONBKO WHOW «CTpen-
Ke» W UAET CNerka cnepeauy No NepegHen CBA3Ke roNoBkn
MaNoHepLeBoi KOCTY HA MbilEnoK Honbwebepuosoi Ko-
CTH, FOe 3aTeM M CIMBASTCA C HYXKHUMK BONOKHAMK Nog-
B340WHo-GoneweSepuosoro Tpakta {ITT) (Puc. 5.6).

Otcioga ITT HauMHaeT NOALEM ¢ NATEPanbHOrS Mbl-

tenka 60nbWwebepLUOBOA KOCTIH, NPOXOOA Y3KOW, NNOTHOR
W NPOYHON NONOCOW, M €0 MOXKHO YETKC OWYTUTE Ha Na-
TepankHOW CTOROHE HUXKHeH 4acT Heapa. Kak U axunno-
BO cyxoxunue, ITT paclumpaeTcA 1 MICTOHHAETCA NO Mepe
NPoABHXKeHUA BBERPX. K TOMY MOMEHTY, KaK OH NROXoauT
Ta3, OH PACLUMPAETCS YXKE HACTONLKO, YTO MOXET CMYXHTb
thacuMansHeIM noXeM ANA Gonbworo septena GeppeH-
HOR kocTH (Pue. 5.7). HanpsxeHue, nopaepivBaemMoe ¢
yeenuuusasmoe Ha ITT oTBOJALLMMK MBILLLEMN CBERXY K1
natepansHOW WMPOKOW Melwlei $eapa CHW3Y, NOMOoraeT
YASPXKMBATL HA MeCcTe TazobeApeHHLIA CYCoTaB B MOMEH-
Thl, KOTOA BEC CMELLIAeTCA Ha OfgHy Hory. Takoe cTpoeHwe
TAKXKE CHMMAeT 4acTb NPAMOW HArpy3KW CXKATUA Beca
Téna ¢ 6enpPeHHOR KOCTH.
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ManoGepuoBsie MbllLbl

FnyBuHa pacnonoXeHWA CyXOXWUNMA ONMHHOR
ManobepuoBod MellUbl HA NOOOWBEHHOW CTO-
pOHE CTONbI 1 HE3HAYMTENBHAA ANWHA KOPOTKOW
Mano&epLOBoiA MblLLLb! He NO3BONAKT NN dyHK-
LMOHUPOBATE CKOMBKO-HUEYAL YCNELWHO Ha YPOB-
HE HIXE NOOLIKKH, NO3TOMY Mbi HAYWHAEM Pa3Fo-
BOp € naTepanbHOro y4acTka roneHn. KopoTtkas
¥ ANWMHHAA ManoGepuoBbie MblLLLBl GNMBAOTCA B
JTOM YHACTKE, OrpaHnHeHHOM NeperopoaKaMu ¢
ofenx ctopoH. MNepegH0 Neperopoaky MOXHO
0BHAPYXMTb HA NMHUKA, WAYLLEH NPUMEPHO MEX-
Oy narepansHoM NOOLIKKOW M NepeaHer HacTbio
ronoBKn ManoGepuoBo KOCTW. 3aaHnn nepero-
pogKa, PacnonoXeHHas Mexay manoGepuosbl-
MW MbIWLAMHM W KaMGANOBWOHONW MBILILEA, Ha-
YMHABTCA B NPOCTPAHCTBE MEX Oy naTtepansHOn
NOOBPKKGM W axXMNNOBBIM CYXOXWNWEM, OTTyAa
WAET BBEPX W 3AKAHYMBASTCA CPA3y Xe no3agu
ronoBKKM ManoSepuoBor KocTH. (Bonee getanb-
HOe pAacCMOTREHWE WLLMTE B pasgens, noces-
LLeHHOM Nanbnauwn.)

Hapaere ¢ npamoin paBoTon, npUMeHsemMon
ANA BbICBOGOMASHWA CAMWX MEeperopodok, ENs
TOrG 9TO6LI YATUHWTE U CMAMYUTE Manobepuo-
BblI@ MBILUbI, MOXHO NPUMEHUTE NONEPEYHO-BO-
NOKOHHO® TPEHWE: PA3BEAA TKaHW 3TOTO y4HacTka
HOTW KOHYMKAMW MW KOCTALLKAMW NAALLEB Kne-
peav WK K3agu OT NATepansHOA MMHAK, cneguTe
3a TeM, YTOBbI NALMEHT OCYWECTBNAN OBVKEHUSA
OT TeINEHOTO ACG NOQOWBEHHOMO cruba.

OueHb 4acTo B OCAHKe Manobepuossie
MBIWUL WCNONE3YIOTCA ANA NpeaoTepaleHns
TbINBHOTO Cruéa, a WX CNWWKOM Manan gnwvHa
MOXET NPUBECTH K N3NTUWWHEMY NOBOPOTY CTOMNBI
KHAPYXM,

NN npopomkaeTca W paclUMPAETCA HAA BEPTEAOM,
BKNIOYAA B CefA ewe TPM MbILUEYHbIX KOMMOHEHTA: Ha-
NpAraTent WWPOKoOA dacuMn BAOML NepenHErt Kpas,
BEepXHWE BONOKHA GONBWOH ArOOWYHOW MbILWILLI BAOCNL
3afHerc Kpasa W CPegHIon Arov4HYHY MbILLILY, KOTOpas
NPUKPENIAETCA K 06PATHOW, MMYSWHHOW, CTOPOHE dacLm-
ansHOW nNnockocTy ITT.




Jeyrnasan
Meillla Beapa

[innHHas
ManobepLoBas
T}

MNepenyas
CBA3KA rONOBKK
manoGepuoson
KOCTH

Puc. 5.6 — JlaTepansHas nUHUA WOET OT NaTepanbHoOro y4acTka Horu
Yepes MepesHIow CBA3KY ronoskn 60NsLWEGEPLOBOH KOCTH K HUKHER
4acT¥ NOAB3A0LLIHO-60NbWEGepLOBOro TPAKTA,
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BonbLuas
AroanyHan
Ml

CpenHss
Arogu4Han
MbILLILA

Hanpararens
WNpOKOH
thacumu

bonsiwoit Bepten
BeapeHHON KoCTH

MopeagolHo-
Gonblwebepuosbii
TpaKT

Puc. 5.7 — Bropoit kpynHsiid nyTe JlaTepansHoit TMHWKW COCTOUT U3
noAB3aoWHo-6onbWE6epLOBOrO TPaKTa U CBA3AHHBIX C HUM OTBO-
JALNX MBILLL, HANPAFATENS LWUPOKOWN chacuuy, CpeaHei aroguyHon
MblLLbI W BEPXHIX BONOKOH BONbILONA ArOANYHOR MbILULbI.

Bes ata Muodhacums NPUKPENNAETCa K BHeLWHeMY 0604-
Ky nogeafoLHoro rpebys, npotarMeasce ot ASIS go PSIS.
Becb aToT KOMMNEKc npy xogb6e MCMonb3YeTes B Haluein
Harpy»eHHoW Hore And Toro, 4ToObl NP KaX oM Liare Topc
He OTKJIOHANCS B CTOPOHY HEHArpy>XEHHOW HOMM.

Mone3powHo-GonbwebepuoBslii TpakT

loeops o ponu atoro Tpakta B coctaee JI/1,
MOXHO CKasaTh, Y4TO OH Ha4YuHaeTcA B OOHOW
TOYKE BHU3Y (Mbllienok GonblueGeplioBoi Ko-
CTU) U pacrnpocTpaHaeTcs K TPeM To4Kam BBEPXY
(ASIS, PSIS wn cepegvHa noAB3foOWHOMO rpe6-
HA). B 3aBMCUMOCTI OT yrna pacnonoXxeHus Taza
MOXHO MOpeKoMeHAoBaTe cunbHee obpaboTaTth
BeayLLMiA u cnepytowmia yron ITT. Mpaeo-/neso-
CTOPOHHWI gucbanaHc ToHyca ITT moxeT npu-
CYTCTBOBATL B NarepanbHbIX OTKIIOHEHUAX Ta3a.
Ouc6ananc mexay ITT 1 NpUBOAALLIMMK MbILLILLE-
MW MOXET 0BHapYXXUBATLCA B TEHYM BapyMyM W
TeHYM Bansrym.

ITT moxHo oBpabaTkiBaTh TaK Xe, Kak U Mano-
6epuUoBble MbILLLLL: NYCTh Ball NaUUeHT AsKeT Ha

60K, MpW 9TOM YTO ero KoneHo nogfepXxveaercs.
Bpa4 moxeTt obpabatbieate ITT W cBA3aHHbIE C
HUM OTBOAALLME MbILLLLI BBEPX WNW BHW3, Mpo-
XOAA NaTepankHO OT narepanbHoi cpegHei nu-
HWA KOCTHALLKaMW nanbues. HUCKOJ'Ibe BONOKHa
ITT cMelLMBaOTCA C OKPY>KaOLMMK BONOKHaMMW
LUMPOKOW thacuuu, nonesHo Takxke npopabotaTh
BGOKOBYIO MOBEPXHOCTL HOTWU B BEPTUKANLHOM Ha-
npaeneHun. VicnonbayiTe Nnockyo NoBepxHOCTbL
NOKTHA, PACNONOXMWE €& NPAMO MoJ NOAB3HO0LUHBIM
rpebHem, a BTOpPOro fokTa — cpasy Hapg 60nbLmMM
BeprenomM. MeaneHHo, Ho HacTOMYMBO cOBUranTe
HWXHIOD YacTb NOKTS K KoneHy, pactarusas ITT.
MayueHT MOXET BamM NOMOML, ECNW BbIOBMHET KO-
neHo Bnepen W Hasag.
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Cxon noesna ¢ penscos

Mpopgeurasce ot y4actka N & obnacty an-
NeHguKCa K €e OCEBOI YacTW, HALL NOe3M elle pas
CXOAWT C PenbCoOB — 3TO O4epefHde HapyleHus
NPABMN AHATOMUYECKWX Noesaos. “YTobbl UMETH
BO3ZMOXHOCTb OBWIATLCH AanbUIe, HAM Heobxoaw-
MO OBHAPYXMTL TAKME MAACTHI UNK NIMHUA MHO-
hacumu, KOTORbIE 6kl OT 3TMX TOHEK NOAHUMANUCE
BBEPX M KHAPYXMW UMW, NC KpaiHen Mepe, Wnn bl
OT KpaWHux NepefHel W 3apHeln Todex (ASIS n
PSIS). ITT cnerka HanoMWHaeT NaTUHCKYHD GyK-
By «Y» {(Puc. 5.8A). HYTobbl NPODNKMTL 3TY AUHUID,
HaM NPULLNOCH Bl NPOOBAraTLCA BBEPX U HAPYXY
No BEpPXHUM NepexknaguHam «Y»-ka (Puc. 5.8B).
HmeHHo Takoe npofiomkeHne OyAeT 3a0edcTBo-
BaHo 8 CAMpaneHoN 1 MyHKUMOHANBHOMW AUHUAX

HapyxHaA KOCAA MbILLLA
#neara — Npusogawan , -
MBILLA
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{fnaew 6 n 8). OgHAKO ecnu e Mbl cBpaTim
BHUMAHKWE HA TO, KAK COBCTBEHHO OpraHAz0BaHa
Muogracumi? BOONE NATAPANBEHOA CTOPOHBI Tena
BBEPX OT 3TUX OPUEHTHPOB, TG Mbl COHAPYKWUM,
YTO (pacumanbHble NNACTLI NePenneTaTcA Apyr
C OpPYrom, Kak NpyTKY NNETEHOW KOP3WUHGI.

W xoTa aTH peskue CMeHbl HANpPaBNeHus Ha-
PYLLIAIOT OAHG M3 OCHOBHBLIX NPaBWA aHaTOMKUYe-
CKWX NOE3A0B, B USMOM BCR NOCNEAOBATENbHOCTL
aTUx X-06pasHbix nepeceqeHui (MK pombosug-
HbIX Y4aCTKOM, eCnu Bam YroAHo) co3faeT cBo-
€ro poga apMatypy, CeTb, KoTopasa yaspXueasT
B UeMOCTHOCTWN 068 CTOPOHL) Tena. B peaynerare
Mbi NONYYaeM GOHY LUMPOKYID NNHWIO CETYATOro
PUCYHKA, KOTOPAA BKNKOYAET B cebA naTepantHbIA
oTAenN TOpCa oT Geapa Ao yxa.

Puc. 5.8 - o npaeunam aHaToMWYECKWX N0E300B
TpebyeTca, 4Tobel «Y» NoaB3AOIIHO-GoNbWedepU-
BOro TPAKTa NPOAONKANCA HAPYKY M BOKDYN TENa
Cnupanamu, Ho B peankHOCTH J'IaTepaanaﬂ NUHKA
HAYWHAETCA £ PAAA NEPECEKADLUNKCA «X»-08, NOA-
HUMAIDLLMXCA NO NATEPANBHOA CTOPOHB TOPCA.
{BocnpousBoAUTCA C NIGBE3HOTO PA3PELUEHHS

w3 Benninghoff and Goerttler 1975.)

=~ 3Jy64aTtad Melwua —
=" POMOOBMAHAA MEIWLYE

"+, Tpyawan MblLa -
BHYTPEHHAS KOCAA MBILLA KUBOTA

"=, BHYTPEHHAS KOCAR MbILILA XUBOTA —

<o=7 77 CpegHAn AroguNHad Mbllila
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MonB3powHbli rpebeHs n Tanua

BepxHuia kpail NoaBafoLUHOro rpebHs cnyxuT
MECTOM MNPUKPENSIeHUs LUMPOYARLLIER MbILLLbI
CNUHElI U Tpex crnoes GprLHbBIX Mbllwl. Camble
BHELLIHWE N3 HWX, KOChIE MbiLLiLibl )XWBOTA, COCTaB-
naoT YacTs JU1. HapyxHas kocaa MblLuLa XUBOTA
MPUKpennAeTca K Hapy>XXHOMY Kpaw NOAB3[OLL-
HOrO rpedHs, BHYTPEHHAR KOcaa Mblliya XWeoTa
— K ero BepLUvHe, a rnonepeyHas Mhillua XWBoTa
(oHa aABnAeTcA YacTbio [My6UMHHON hPOHTANBHON
SIMHUW) NPUKPENTIAETCA K Er0 BHYTPEHHEMY Kpalo.
Ha aT1 paznuyHbie MOXHO OKa3aTk BO3AENCTBUE,
€cn1 COOTBETCTBEHHO U3MEHATL YCUNUe.

B pamkax JIJ1nope3poLwHLIA rpebeHs 3a4acTyto
ABNAETCA MECTOM CKOMNEHWs COoeauHWUTENbHOW

TKaHW, M «pacyHMCcTKa 1 oTgeneHune» 3ITuxX cnoee ot
KOCTU MOXET NOMO4b BaM MATKO BbINPaenTE BNWHY

BmecTo TOro, 4to6el NOCTOAHHO CnefoBaTk 3adaHHOMY
HanpaeneHuto, AasaliTe pesko CBEPHEM U NMepeKITio4MMCS OT
PSIS k cambiM 3afHUM BONOKHaM BHYTPEHHEN KOCOW MbiLL-
Lkl XKMBOTA, KOTOpasi HanpaenAeTca BBepX W Brepep ro Ha-
npaBsneHunto K HkH1M pebpam. MNoeepx Hee pacnonaraercs
MOBEPXHOCTHLIA NyTh, MAyLKiA oT ASIS 1 cocToALMiA 13
6onee 3afHWMX BONOKOH HAPYXXHOW KOCO MbILLLLI, KOTOpbIE
nayT BBEpPX W Hasan. BonokHa o6eux aTux MblILLL, pacnosno-
XKEeHbI NPaKTUHECKU BepTUKaNkHO BAONL natepanbHon cTo-
pOHbI TOpCa, HO, BCE-TaKW, OTKIIOHAIOTCA N0 KOCOW 1 obpa-
3y10T «X»-06pasHyto hurypy (Puc. 5.9). Ecnu Bbl ylmnHeTe
ceba 3a 60K B 06nacTU Tanuu, TO Ha camMol MOBEPXHOCTU
NOYYBCTBYETE BOMOKHA HAPYXXHOW KOCOA MbILLLL! XWBOTA,
KOTOpbIE OTXOAAT BBEPX U HA3af oT ASIS. [y6xe nog HUMK
3aneratoT BONOKHa BHYTPEHHE KOCOW MbILLILbI, ABMXYLLnE-
€A, KaK Bbl NOYYBCTBYETE, BBEPX U Brepe[.

3T Kocble GpIOLHbLIE MbILULbI MPUKPENNIATCH K HUX-
HUM konebnowmmesa 1 6ptowHeiM pebpam. MoaHATLCR oT
HIX BBEPX MOXHO Kak no camum pebpam, Tak W ro pacno-
NOXEHHbIM MeXay HUMU Mblwuam. JlaTepaneHan cTopoHa
TPYOHOW KNETKM TakKe NoKpbITa NepekpeLmnBaiolmmmcs
BOMOKHaMW mMuochacumn: BBEPX W Has3af, MPoXopsAT Ha-
pYKHble MexpebepHble MbIlLUbI, a BBEpX W Brepen vuayT
BHYTpEHHUE MexpebepHble Mblwitibl, OHU MOBTOPSIOT 3TOT
«[NIeTEHbIA» PUCYHOK, MPOABWUrasck BBEPX MO BCEM rpyad-
HOW KNeTke, Nog Nexaluum Haf Hel Nne4YyeBbiM Noscom U
CEA3AHHBIMW C HUM MbllLLaMK, BNIOTE A0 NepBbix pedep,
pacnonoXeHHbiX B HWKHE YacTu Luew.

NI. 3gecs BaXHO HanpaeneHue padoThl: B Chy-
Yanax OTKIOHeHWA Ta3a Bnepes TKaHW Hy>XHO OBU-
raTte K3agu; ecnvm UMeeT MecTo OTKNOHeHWe Tasa
Hasapf, TO TKaHW MOXHO pasBofuTb B 06oWX Ha-
npaBneHusx oT CpemHer NHUK,

Korpa rpyaHas KneTka caBuHyTa K3agu no oT-
HOLLIEHWIO K Tasy, HWKHWE naTtepanbHbie pebpa
nNpubnkarTeca K 3afHeil CTOPOHe NOAB3HOLLIHO-
ro rpebHs. B Takux cnyyasax tpebyeTca cocpe-
OOTOYMTECA B OOMbLUEW CTeneHn Ha TOW 4acTu
BHYTPEHHeW KOCOW MbIlllUbl >XMBOTE, KOTOpas
BXOOUT B 3TO MepeceqeHue, 4Tobbl NOQHATL 3TW
pebpa Beepx n knepeaw. B ropaspo bonee pep-
KWX cny4asx, korga aTu pebpa caoBuraloTcs BHU3
W BNepen No HarpaeneHuio K Tasy, Heobxoaumo
YONWHWUTE H2PYXKHYIO KOCYIO MbILLILY XWBOTA.

Puc. 5.9 — bpiolHbie MbllLLb! 06-
pasytoT X-06pasHelil pUCYHOK Ha
CTOpOHe 6PIoLWNHLI, 4 Mexpe6ep-
Hbl8 MBILLE! NPOAGMKAOT NO-
CNenoBaTeNbHOCTL «X»-0B BBEPX
N0 rpYAHOR KNETKE NOJ NneYeBbim
noAcoM.
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[pynuas knetka

Mputom 4TO MexpebepHble MbILLLbl NOBTOPA-
HoT HEPEerCTHbeT PUCYHOK KOCBIX MbILUL XXNBOTA,
OHW HaMHOro Kopo4e, NOCKONbKY pacnonarakoT-
ca npomex pebep, U NMO3TOMY pearvpyroT WHa-
ye. LvpoknMK OBWKEHUAMU MOXHO PacTAHYTb
VU cABUHYTH hacuuio, NoKpbiBaloLwyl pebpa.
Ha mexpebepHble MbILWLbl MOXHO B HEKOTOPOM
poge BO3OENCTBOBAaTL KOHYMKOM nanbua, rome-
CTUB ero mexay pebpamu ¢ HapyXHOW CTOPOHbI,
HO BO3MOXHOCTb JOGUTLCA U3MEHEHWIA [OBONLHO
orpaHuyeHa.

B o6nactu wew, ot pebep fo Yepena, CHOBa MOBTOPSA-
ercA «X»-06pasHblil PUCYHOK, 1 CHOBA ee BepxHaa nepea-
HAS YaCTb NEeXUT B ry6uHe Nof BepxHei 3afHei 4acTbio
(Puc. 5.10). PemeHHast MbiLLLA rOfI0BbLI, BepyLlias Ha4arno y
OCTUCTLIX OTPOCTKOB HMUMHWX LENHbIX 1 BEPXHWUX NPYOHBIX
MO3BOHKOB M OKaH4YMBAOLAACA Ha naTepanbHoi rpaHule
3aTbiNKa W 3afHeM y4acTke BMCOYHOW KOCTH, cocTaBnser
3a[HIOK «HOXKY» BYKBbI «X».

len

Mel yxe obcyxgany rpyauHo-KNHYU4HO-CO-
CLUEBUAHYIO MbILLLLY (CM. [NaBy 4), KOTOPYIO TaKxe
MOXHO 06GpabaTtbiBaTtb, KOrga NauueHT NexuT Ha
6oky. Ponb, aHanoruydyro SCM, B J1J1 BeinonHser
pemMeHHasi MbILLLA FONOBbIl, HA KOTOPYH B TAKOM
MonoXXeHnWn BO3QencTBOBaTb TpyaHo. [na Toro
YTOOb! YASIMHUTE PEMEHHYIO MBILLILLY, HEO6X0AUMO
NnonpocuTh NauWeHTa neyb Ha cnuHy. OgHon py-
KOW NofaepXvBanTe 3aTbINoK, & APYrylo pyKy rno-
NOXWUTE NOA 3AThINOK C TOW CTOPOHbI, Haf, KOTOPOA
Bbl cobupaeteck pabotate. [NpuxmunTe nansubl K
KOCTM NPAMO B TOM MeCTe, rAe COoCLEeBMaHbIA OT-
POCTOK MNPUCOEAMHAETCA K 3aTbiNoYHOMY Oyrpy
Tak, 4YToObl KOHYMK OOHOro nanbla Haxoawncs
cpasy Haj HUM, a BTOpoW — cpasy nog Hum. Meg-
NEHHO, HO YBEPeHHO CAOBWMHBTE TKaHW Hasaf K
cpefiHeW NUHUM, a Ball NauveHT NycTb NpU 3TOM
noBopa4vBaeT ronoBy B Ty CTOPOHY, B Hanpasne-
HM KOTOpPOI Bl paBoTaerte.
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MaumenT moxeT noMoYb cebe cam, ecnn Had-
HET AbILaTh, OTKPLIBas pebpa UaHyTpu, Npy 3ToM
MOAOXWUTL PYKY C HapYXHOW CTOPOHLI. He 3abbl-
BanTe yaenaTe BHUMaHWe natepansHoi cTopoHe
BepxHWUX pebep, NooXUB PackpbITYO NafoHb Ha
pebpa Tak, 4To6bl KOH4MKM NasnbLes 6blnu Hanpae-
NeHbl K NOAMBILLKE MEXAY rpyaHoR v LuMpoYan-
e Mblwuamu. Marko cockanb3biBaa NafioHb K
NoAMBILLIKE, MOXHO A0MTW [0 BOKOBOW MOBEPXHO-
CTW BTOPOro W TpeTbero pebpa, roe MoxHo nnéo
paboraTk Hanpamylo, Nbo npueneys BHUMAaHUE
naumeHTa u YCUnuTh ABMXKXEHWE NPW ObIXaHWUN.

pEMEHHas
MblLwa
rénoebl

TRYANHO-
KNHOYUYHO-
COCLERNAHANA
MbiliLa

Puc. 510 — B obnacTu weu nocnegxee nepeceyenue J1I B
thopme BYKBbI «X» COCTOMT N3 rPYAMHO-KNIOYNYHO-COCLIEBMAHON
MbILLLbI C HAPYXKHON CTOPOHbBI M PEMEHHOMN MbILLbI FONOBI,
npoxoasfLLen nog Hew.
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I'Ioaepx Hee pacnonaraetca rpyauHo-kno4n4Ho-cocle-
BUOHaA MbIlLLA, KOTOpas BHOBbL MPOXOOWT NO Llee Hasap
1 BBEpX. BHUMaTEnNbHEIW YuTatens BCrOMHWUT, YTO 3TO MW-
othacumansHoe eAMHCTBO Takke yyacreyer u B D1, yrto
ykasbiBaeT Ha B3aMMOCBA3k 3TUX NMMHWA, a Takxke Ha porb
nocpegHvka mexgy MdN v M371, kotopyio BbinonHaeT J1J1.

JlatepanbHas NUHUA W NNEYO

EctectBenHo, JIJ1 n pyku cBAsaHbl Opyr
C OpYrom: pyKu CBMCalOT Mo CcTOpoHam Tena
noBepx narepanbHbix pebep U muodacuum
NN. OpHako, Kak Bbl 3ameTtuTe, cama J1J1 Ha-
NpAMYI0 He 3afencTeyeT Nne4YeBoi Nosc; B co-
CTaee Topca 370 NIMHUA OCeBOro ckenera.

OpHako ecTh Mbila, KOCBEHHO y4acTBy-
towlan B pabote J11, - 310 Mbiwua, NogHUMA-
was nonatky. CoegnHasa nonepe4vHsie oTPOCT-
KW LWEeWHbLIX MO3BOHKOB C anekcoM fonaTtku,
3Ta MbillUa pacnonaraeTtca napannenbHo pe-
MEHHON MbllLLE ronoBel, W TAKOE NONoXeHWe
[aeT eil BO3MOXHOCTEL NPOTUBOCTOATL NoGoMY
HaknoHy LIEeWHbLIX MO3BOHKOB WU FONOBLI Bnepen
(Puc. 5.11). lNpo6nema cOCTOUT B TOM, YTO
fonartka He ABNAeTCA cTabuiibHOW OMNopown, w
3a4acTylo B peaynsTarte nonaTtka Ha4uHaeT oT-
TArMBaTLCA K 3afHei cTopoHe wewn, MNauneHTb
4acTo XanywTcsa Ha 60k U TPUITEpHbIe Tou-
KW B 06NACTW HWXHEro npuKpenneHus mbiLu-
Ubl, NOAHMMAIOLLEN TONAaTKy, nonaras, 4To aTo
NPOMCXOAUT M3-3a «Harpysku», XoTA feACcTBK-
TENbHOW NPUHMHOW 3TOTO ABNAETCH HEUM3MEeH-
HasA ocaHka «ronoBoi Bnepef». (Cm. Takxe
obcyxpaeHne co6CTBEHHBIX (OYHKUMA MbILLLbL,
nogHUMalLLen nonaTtky, kak 4yactn Fmy6uHHoN
3aAHein nuHuM pyku B Maee 7.) Ceyac xe 3T0
MOXXHO MpeAcTaBuUTL Kak HeBepHoe npumeHe-
Hue JJ1, koTopas gomkHa nexarb nopg nne4e-
BLIM MOACOM W ObITb OTHOCUTENBEHO HE3aBUCU-
Ma OT Hero. A Kak pa3 kKorga guHamuqeckoe
pagHoBecue «X»-06pasHOM KOHCTPYKUWW Ha-
pylwaeTcd, Mbillua, nogHumalowas nonarky,
MbITAETCA B3ATb Ty Harpyaky Ha cebs.

Puc. 5.11 — Mbiwiua, nogHUMaroLLan nonarky, kasanoch Obl, COOT-
BETCTBYET TEM JKe TpeGoBaHWAM, YTO N PEMEHHAN MbILLLA FON0BbI,
W MOXET CTaTk YaCTbH .ﬂﬂ. HO 3T0 4acTas «OLIJHﬁKa», KOTOpYHD
HOT/]a COBEPLLABT Hallle TeNo, 3afecTBYA Nne4o B cTabunuaauumn
Topca. (BocnpowsBoauTes ¢ nio6esHoro paspeeqns ua Benningh-
off and Goerttler 1975.)

00wue coobpaxenua
[IA MaHyanbHOW Tepanuu

MpakTuyecku NGO natepanbHeld U3rMG
Topca M oTBefieHne Horu Tpebyer pabotskl JIJ1,
pacTsarMBas ee ¢ OfHOW CTOPOHLI U COKpallas ¢
Opyron,

MockonbKy MbllLsl, BXxogswwe B coctas JIJ1,
CO30alT natepanbHbIA M3rub, B NONOXEHWAX
Tena, CBA3aHHbIX C nateparnbHbiM U3rnbom, unu
B OrpaHu4eHusax OBWXKEHUA B naTeparnibHoM Ha-
npaBneHun MOXHO OBHAPYXWUTb 3aXWMbl MUO-
CbaCLwIH WM M3NKMWHee Mbllle4YHOe HanpaXxXeHue.
Mockonbky HauuHas OT GonbLIOro BepTena u
BBEpPX npefcTaeBnsaer coboi nocnenosaresb-
HOCTb NepeKpeLLMBaIoLLMXCS NMHWIA , 3TO NUHUA
NEerko y4acTeoBaTh B CNMpanbHOM W BpaLlaTerb-
HOM OBWXEHWUW, HO Takne BuAb! ABVXEHUA ByayT
paccMoTpeHbl B creayroLLen rmase.
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Ouenka COCTOAHMA NAUMENTS W PACTANKKM

» [I0BONLHO NPOCTO OUEHWUTE cocToAHue J1J1,
€CNW BCTaTb B ABSPHOM Npoen (WK B ninboe apy-
roe MecTo, rae Bsl MAKM BALWL NAUWEHT CMOXET 3a
YTO-TO KPENKO YXBATUTLCA PYKaMW HaL ronosoi)
¥ NOBWCHYTL Ha pyxax. Habmopas 3a camMum ¢o-
B0o#, Bbl NOYYBCTEBYETE MECTA, B KOTOPLIX TKaHU
N conpoTvenaoTes cmne TAroTeHmns. Habmopas
CBOErs nauMeHTa, o6pa'rme BHUMAHWE HA aCUM-
MeTPUID ABYX CTCOPOH, KOMQA 4eN0BEeK BMCHT Ha
pyKax.

* Yo Kacaetca pactaxex gna J1I1 B uenom, e
nepeyt> oMepeab B rOAOBY NMPUXOAWT pacTaXka-
NONYMECcRY, NPOCTON naTepanshbif HAKNOH ¢ Nog-
HATBIMK pyKamu. J1I1 6&3 NOCPEQHUKOB COBOWHA-
at¢a ¢ [InHuAMKM pyKK, HO JNA HAWKX uened Ha
HACTOSILLIMIEA MOMEHT COBBPUISHHO HEBAXMG, OyAeT
AW PacTArMBaTLCA W pyka Toxe. OOHAKO OYeHb
BaXHO, 4TOGLI BEPXHAA 4acThk Tena He OTKNOMA-
nack Briepen Wi Has3ag Mo OTHOLWEHMIO K Taay,
NOCKONBKY MAaKCHManNbHO A0eKBATHO OUEHWTH
COCTORHME NALMEHTA MOXHC NHUWbL NPW MCKIIOYN-
TeNbLHO NATEPANbHOM HAKMOHE €3 CaruTTaneHOr g
ebinpaAMNeH1a MAn narmba. MNonoea oTogeuraeTca
OT LueW, LUEes OTOOBUrAeTCA OT MPYAHON KNeTKw,
a pefipa pacxopaTca Apyr OT Opyra B CTOPOHbI,
OfnacTe Tanuu packpoieaeTch, pebpa OTXOAAT
OT Ta3a, NoAB3[OWHLIA rpefeHe OTOABUraeTeA OT

Beprena.

* [lo3a TpeyroNbHUKa N ed PA3HOBMIOHOCTH
(cm. Puc. 4.17B u Maey 10} xopowo pacTarveakT
HIDKHIOW YacTe JIJT; meduaneHbifi yKNOoH HOMW
obecnevvBaeT pacTKKy MAnoBepUOBRIX MbiLLLL,
MOCKONBEKY NOATAPAHHBIA CYGTAB NACcCUBHO OTBQ-
IMTCA KHYTPH. MHave roBops, QocTuraerea mMak-
CAMANEHOE PACCTOAHWE MEXAY BHOLLIHEA HYacThI}
CTonsl M NOAB3A0WHLIM rpetHemM. B obwem, no-
BOPOT CTONbl KHYTPWU M ThUBHBIA M3rMG CTOMLI,
BLINONHAEMEIE OJHOBPEMEHHO, PACTArMBAIOT Ma-
NoBepuUoBLie MBILLLI, a MOBOPOT KHAPY>XW W No-
LOWEBEHHbIA Narné BHIZLIBAKIT MX COKPALLIERWS.

* iHTepecHan pacTaxkka y1actka NN ot ITT go
OTBOAALLIMX MbILLLL COCTOMT B TOM, YTO Bbl CTOUTE,
noCcTaBsMs o4RY CTONY nepen Apyroi u cHapyxu
QT Hee, W BeINOAIHAETE HAKNOH BNEepea. Tak pac-
TArvBaeTcA ITT B 3aAHER MACTH HOMK.

» NaTepanbHblil y4acToK TOPCa W ey MOXHO
PacTAHYTE NOCPEACTBOM psapa OBbIYMBIX PacTA-
WEK.

Ecnnt roBopuTe O OBVMXEHMM, nAatepaneHbii
u3rMb NO3BOHOYHWKA ABNAETCA 623080 OCHOBOM
XoxaeHwa. YnpouuTb B3aMMOAERCTBUE KOMNO-
HEHTOB 3TON JIMHU MOXHO, eClii NeYb HA XHUBOT
WM BbINOMHWTE PABHOMEPHOE «NoAeprnBaHue» 13
CTOpPOHBl B cTOpoHY. B TepaneBTMHeckux uensx
BpAaY MOXeT Habnwpate 37O ABWKeHue nuéo,
4YTOObt OLEHUTE COCTOSIHWE NauweHTa, nubo YTo-
Okl CBOSH PYKOIA YKa3aTb NAUWEHTY HA YHACTKK, B
KOTOPLIX ABMXEHWUA HE NPOMCXOAMT.
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Muckyccua 1: TnybunHan naTepanbHan NMHKA

Ana Torg, 4Tobel NONY4YWTE NORHOE Npeg-
CTABMEHWE O nNaTEPansHOW AMHWK, HSO06X0OMMO
PacCcMoTPETb ABe MPynnbl MModacLUmMK, XOTA OHK
1 NpuHaanexar (M B gafbHenAwem 6yayT 06Cyx-
DaTbCcA WMEHHO Tak} MNyBWHHOR BpOHTANBHOR
AnHuK (MNaea 9). Ho BmecTe oHK obpasyioT «Mny-
BUHHYKO NaTepancHY NUHUID»,

KeagpaTHasa Mblwua NoscHUUe! {QL) pacnona-
raeTcAnogNoNepeYHOr MbILULER XKMBOTA U HE Me-
eT dacumansHOro COeANHEHUA ¢ NOBSPXHOCTHDI-
MW MBILLLLAMW XUBOTA, BXoAAWMMK B 111, OgHako

WrHOpPVPOBaTE 8¢ TecHoe BaavmopeicTene ¢ 1N
HenbadA. MoCKOMbKY OHA NPOXORWT OT NOAB3OO0LU-
HOTO rpedHAa 0o OBeHaguaToro pebpa, 88 MOXHO
CHUTaTE MOAAMHHON NAPACIMHANBHOA MbilLUeR.
Buinpamasowse Meiwgsl {317}, x0T 1 yyacTey-
IOWHe B naTepaneHOM CrUGaHWK, vawle Wenonb-
2YIOTCA ANA BLINPAMANSHWA W CBEPXBLINPAMAE-
HuA. MpaMan meiwya xueota (NN} B nepeyio
ovEpEnb BLINOMHAST cribaHre Topca K Nepeam.
MoAcHMYHLIE MBILLLI (CM. Thasy 9) MOrYT Bbl-
MOAHATE KOMNMEKC ABMXEHWA, BKNKHas cruba-
HWe, CBEPXBLINPAMAEHWE, NATEPaNbHLIA HAKNOH
W BpaweHue,
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Opnxako QL pacnonoxeHa Takum YHUKATbHbLIM
06pasomM, H4TO MOXET BhIMOMHATb MNPaKTUYEcKU
«4UCTO» maTepanbHblii HaknoH. W noatomy nio-
bas pabota c JIJ1 gonxHa Takxe nogpasymeBaTh
1 paboTty Hap ToHycom 1 chacumein QL, xoTs, ecnn
cnegoedaTb 6y¥(Be npaevn aHaToMM4YeckKkux noes-
AO0B, HANPAMYIO OHa He ABnAeTcA YacTeto J1J1.

Ha pgpyrom koHUe rpygHoii KneTku pacnono-
XEeHbl NMEeCTHU4HbIE MbILWLUbLI U CBA3aHHAA C HUMMK
thacuma, cocTaenawlue rnyGoKUA CNon Lew,
IlecTHWYHBIE MBILILLI BLINOMHAOT WAW cTabunu-
3MPYIOT natepankHblil HAKNOH FOA0Bb! U LLEU NPu-
MEepHO TaK Xe, kak 1 QL. MoXHO npeacTaBUThL
cebe rpygHyto KNeTky NoaBeLueHHOon Mexay KBa-
ApaTHON MbILLILEI MOACHULBI, TAHYLLIEH ee BHU3,
M NEeCTHU4YHBIMKW MbILLILEAMHI, TAHYLWMMKW ee BBepX
(Puc. 5.12).

MapannensHo SCM, HO Heckoneko rny6xe
Hee, Mbl BUOWM elle ofHy «nanodky» Gykebl X.
3TOT pacnonoXeHHbIi rMy6xe ocTanbHbIX CNon
COCTOWT U3 NepeaHnX NeCTHUHHBLIX MbILLIL|, MOYLLX
BBEPX W Hasag oT nepeoro peépa K nornepeyHbIM
OTPOCTKam cpepgHWX LUerHbIX NO3BOHKOB. Hata-
XKEeHue 3TUX Mbily hopMupyeT YHKLMOHANBHOe
coefMHeHue, ecnu He thacumanbHoe eOUHCTEO, B
nNepBylo o4epedb C BEPXHEW KOCOWN MbILLLE ro-
NOBb! UMK NONYOCTUCTOW MbIWLEn ronoebl (Puc.
5.13). 3T MbIWLB! BLIBOAAT 3aTbINOK Briepeq u
n3rnbaloT Hasap cycTasbl BEPXHWUX LUEAHBIX Mo-
3BOHKOB, a nepefHAsd NecTHUYHaA MbllLa TAHeT
HWXHUE LUeiHbIe MO3BOHKW B CTOPOHY cruba. 31o
CoYeTaHne 4YacTU4YHO OTBEeYaeT 3a 3HAKOMYIO HaMm
OCaHKy «rofoBov Brepen».

TIBCTHNHbIE
~ MblLLLLL

auatbparma

KBaapaTHan
e el

TIOACHMLIEI
Puc. 512 — [Jge r1y60KMe CTpyK-
TYPbl, «napannenkHsie» M1,
XOTA ¥ NPUHAANEKALLNE, N0 CY-
ecTBy, MySUHHEON (poHTANb-
HOW JINHWA, — 3T NBCTHUNHbIE
MbILULBI W KBaAPaTHAA MbILLLE
MOACHULILL MEXY KOTOPLIMN
TMOABELIEHA rPYAHAnA KNeTKa.

,f.p" B \\!

B8OpXHAA
KOCas MblLLa
ronoBbl

nepegHAs
NECTHWYHaA
MblLLE

Puec. 5.13 — Ewe 0gHa BHYTPEHHSS 0nopa natepansHoit
CTABUNLHOCTY COCTOMT M3 NepegHei NeCTHIYIHON Mbill-
Libl, CBA3AHHOM C rMyGOKUMK CTPYKTYPAMK 3aHel 4acTh
LLIeH, a UMEHHO NONYOCTUCTON MbILLLEA 1 BEPXHE
KOCOW MbILLILIEA FONOBLI.
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Nanbnauua NaTepansHoR NWHUN

Havanbhbie TO4KKW J1T MOXHO 06HAPYXUTL Kak
Ha MefWanbHOR, Tak U Ha NaTepanbHOW CTOPOHE
ctonst {Puc. 5.3). C meauanbHOW CTOPOHBI HAM
HYXXHO AWUCTANLHOE NPUKPENNEHUE ONMHHOW Mano-
6epLuosoi MeluUbl. M XOTA 3aTPOHYTEL ero Hanps-
MYH [OBOMBHO CROXHO, MOXHO &r0 OBHAPYXUTb,
HMEA NanblamMuy 0T GONLLIONC NanbUa HOMM K ero
NAKCHEBOMY BLINPAMANEHWID, NOKa He HAaTKHeMCH
Ha 6yrop Ha BeplIVHE BHYTPEHHEM CTOPOHBI CTO-
Ml NRYMEPHO B 6 — 8 CaHTUMETpaxX Nepeq, LYUKo-
NoTKOA, OT 3TOW TOYKM OBMraidTe NasibUbl BHU3 NO
BHYTPEHHEA CTOPOHS CTOMbI K NOOOWEBe, HE CXOAA
¢ HeGOMbLLIOW PABHWHLI, NPeACcTaBNRAOWEN COBOR
CYCTaB Me>kay NepsBoik NNIBCHEeBON M NepBoOd KnK-
HoBUaHOIR kocTamu. Mpoxofa no NoROWBEHHON
CTOPOHE CTOMbI, Bbl DBHAPYXHUTE NOBEPXHOCTHLIE
TKaHM, KOTOPLI® 3aTPYAHAT Nanbnaumio rMy6Gokoro
CYXOMUMNAA MANOSEPLOBOA MbILLILLI, HO KOHEYHAR
TOYKA 3TOW MbIWLLI, a 3HAa4YWT W Havano J111, ne-
XWT KaK pa3 Ha HWKHEM naTepansHOM y4acTke
ATOrO cycTaea.

Bropyio HaqaneHyo Touky J1J1 nodyescTeosaTth
BOBONLHO NEFKO: MPoBeguTe nafbuamK Mo na-
TOPanbHOMY Kpat CTONk OT MU3WHUA. Bl AcHO
OWYTHUTE BYTop OCHOBAHWA NATOA NAKCHEBON KO-
CTW, OTKYA Kak pa3 U HA4MHABT CBOM NYTh KOPOT-
KafA manotepuosas MbirUua, MOAHUMAOWANACA K
3a0Hen HYacTu NOALIXKKU ManoGepUOBOR KOCTK.

OTBOAA CTONY KHAPY)XWU W BLINONHAA MNOAC-
LWBEHHBIA Crmb, cpasy nof NarTepanbHOM NoabIK-
KOW BLlI NOYYBCTBYETE 3T Ba CYXOXWAWA, Npo-
Xopawme 3a Hel M BXOAAWME B NaTepasibHbIN
Y4ACTOK HOMU {pUC. 5.4). V3 HUX BEOMX 6onee ebl-
CTYNaIOWEA ABRASTCA KOPOTKas Manobepuosas
MbILLA, B TC BPEMA KaK ANMHHAA BLICTPO MCYe3a-
eT B TKaHAX Tena.

Q6HapyXMTb NEperopoaKy, orpaHUHUBAILYIO
STOT YHACTOK, OHeHb NPOCTO: YTOOL! HAWTK Nepep-

HICIO NEPEeropogKy, AMTE BBEPX OT NOOBKKM MA- .

NOBERUOBOIA KOCTH BACTL CaMON KOCTU (Puc. 5.5).
Korpa kocTb Ha4HeT TepATLCA B TKAHAX Tena, no-
GTapalTecs HAATY AONMRY MEXXAyY NepenHvM 1 na-
TepankHbiM yHacTkamn. BoamoxHo, Bbl OWyTUTE
Nop NaNbUAMK «A0fIUHY > AW, B CAYYAAX CUNBHOMO
HANPAKEHUA UMK BLICOKOA TOKCUHHOCTU, HUTKY Ma-
NEHLKUX Y8TOK UM MENKOro Xemuyra. 3T «Xem-
YYXMHER {B NEpPBYI0 O4epenL NAKTAT KanbLua W

npoYWe MeTaBoMMTLI) BOBCE HE APArcUeHHs!, U MX
o6pabaTbiBaTE HEO6XOAMMO AOBONEHO arpeccuB-
HO, YTQ AacT BaweMy naumeHTy 6onellyi cBo6o-
Ay DBwkeHwA. Ecny aty gonuHy {pasgen mexgy
YHACTKAMMK HOMW} 06HAPYXWUTH TPYAHO, TO BALWU MNO-
MCK MOXeT oOneryuTh perXeHue. NMogoweeHHBIN
crub 3a0eRCTBYST ManobepUOBEIS MbILLILLE 1 pK-
BeAET K PaACTAMMBAHMIO MbILLL NepegHero y4acrt-
K2, @ TiNbHbIA CrMG 1 BLHINPAMIESHWS fanbues
CTOMb) 3a0eRCTBYET MbIWLbLI NEPeOHEro yyacrka
W NpMeeaeT K pacTATMBAHWIO MbILL NaTepansHo-
ro y4actka. Pacrnonoxue Nogyllieyvky nanbUes ¢
HAPYXHOW CTOPOHLI HorW B 06nacTk Npegnonara-
8MOro pacNONMKEHWA OOMWHLI, Bl CMOXETE 4eT-
KO ONPeneniTs 30HY, B KOTOPOW BCTPRYAIOTCH 3TH
ABa NpPOTHMBOHANPABAEHHLIX ABMXEeHWA. Kak pa3
30eCk M HAXOQWTCA NEeperopoaKa Mexay OBymA
yyacTRaMu,

MoHATHO, Y4TO NEpefHAf Neperopoaka rone-
HU 3ABEPIIUTCA KaK paz nepef rofioskon Mano-
B6epuUoBOH KOCTH. ECNM Bbl MBICNEHHO NpoBeaeTe
NUHWIO MENK Y NATEPANBHOW NOABNKKOA U TOMKOR,
HaxOAAWERCA NPAMO NEPen roNoBKor manobep-
LOBOW KOCTW, TG Nepercpopka NAXeT NPUMepHo
no 3TN NUHKMK,

MHorme nyTawT KaMGanoBUOHYIO MbMULY ©
ManoSepuoBbiMM MbILILIAMK, MOCKOMBKY NPKU NO-
AOLLBEHHOM crube cxaTan kamBanoBUAHAR MblLL-
La BLINMPEET ¢ NarepantHON CTOPOHBI HOM W Bbl-
rNAgMT aGCoNKTHO Kak Manofepuosble MbILUb!.
ATy OWMGKY NErko COBEPLUWTL, HO W U36exaTts ee
TOXS Nerko: ANA Ha4dana HYXKHO 4eTKC pa3rpaHuy-
41Tb NOALDKKY ManofepuoBoi KGCTH U aXUnNoBg
cyxoxunue. NpoxoanTe BEILWE, HE BEIXOAR U3 Npot
neralwen Mexay HIMKU AonkHel. Ha aTomM HU3KoM
YPOBHE naTepanbHbld Y4ACTOK O4EeHbL HEBENWK,
NO3TOMY HeoBXO0OUMO 3afeiCcTBOBATE MNOBOPOT
CTOMBl KHAPYXWK, 4T06EI NOCTOAHHO OCTaBATHCA
RO3aaK NATEPansHOrE yYacTka. 31a Neperopogka
3aKOHYWTCA CPAa3sy Xe 38 roNceKe Manobepuosoi
KOCTW. 3Aeck nateparkHbtl Y4acToK (a 3HauuT v
ManoGepLIOBbIE MbILLLbI} NPUKPENNAKTCH K Nave-
paneHoR CTOPOHE FONOBKK MANOSEPUOBOH KOCTH,
B TO BPEMA KaK KamGanoBuaHan Mbllua NPUKpe-
NNAETCA K 3agHedl CTOPOHE MANOBEPLOBON KOCTU
(cm. Puc. 5.6).
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Moka nauueHT ronepeMeHHo npwkuMaer
NanbLibl CTOMbI K NONY U NOAHUMAET WX, Bbl MOXe-
Te uccnegosaTe 06nacTk ronoekk Mano6epLUoBoi
KOCTU M YEeTKO BbILENUTL nepepHion 6onbLiebep-
LiOBY1O MLy (nepegHuin yyactok, MNMM) u kam-
6anoBUAHYI0 MbILWLY (MOBEPXHOCTHLIA 3adHWUA
yyactok, M3J1), a Take HaWTN MeXOY HAMKM, NO
YMOMN4aHWio, BepLLUMHY ANWUHHOW ManobepuosBon
MbILLLG! (naTepansHelid ydacTtok, J1I1).

MpuTom YTO Cyxoxunue narepancHOW NOAKO-
NeHHOW MbILWLLI ABNAETCA CaMOr BeICTYNAaOLLEN
M3 BCEX CTPYKTYP, NPUMKPENNAKLLUXCA K ronos-
ke manobepuoeon kocTtu, JIJ1 npogonxaeTcs B
BUAe NepeaHel CBA3KW rofloBKW manobepuosoi
kocTv (Puc. 5.6).MoxHo NovyBCTBOBATL, KaK 3T0
dacumanbHoe coefiMHeHWe HanpAraeTca cpasy
nepeg W Hag ronoBkoW mano6epuoBor KOCTW,
Korga nauuveHT akTUBHO OTBOOMT HOTy, fnexa
Ha GOKY WNK Ha CrvHe, BLIMNONHAA MeduanbHoe
BpalleHne Horm v nogHse crony oT nona. OHa
obpasyer owyTuMOoe COeAWHEeHWe OT rOonoBKW
ManobepuoBor KoCTW, MAYLUEW cferka nosagu
Nno HanpaeneHuio K naTepanbHOMY MbIWEnKy
6onblleGepuoBOr KOCTK U Aanee K NoAB3A0LLHO-
6onblebepyoeoMy TPaKkTy.

Crnepytowmii chacumanbHbii KomnoHeHT J1J1,
ITT, owywaeTca Ha natepanbHOW cTopoHe Gegpa
MPUMEPHO Ha YPOBHE, NN HyTh BbILLE YPOBHA, be-
OpPeHHOro MbilLenka Kak npo4Han noBepxHocTHan
nonoca Tkadn. Cnefdya eBepx No HeW, Bbl NOYYB-
CTBYETE, Kak OHa paclUMpAeTcs W WCTOHYaeTcs,
npoxods egonk 6eppa, Noka He novyecTByeTe
narepansHyH LWMPOKY MblWwLy 6efpa, koTopas
CoKpaLlaeTcs npu BbINPAMNEHWN KONeHa.

Hap ypoeHem Goneluoro eeprena J1J1 BkntoYa-
eT B cebq eLle paf MbILUEYHLIX KOMNOHEHTOB: pac-
MONoXWUTE NankLlibl Cpasy nof natepanbHol ry6oi
ASIS, a 3atem nonpocuTe nauyueHTa BbiNOMHUTL
megvanbHoe BpalleHve Gefpa (NOBOPOT KoneHa
KHYTPU), Bbl NOYYBCTBYETE Hanpsrarters LWWPOKOA
thacyum (Puc. 5.7). AHanoru4Helm obpazom, pac-
NONOXWB NanbLbl Cpasy nog narepansHoWi CTopo-
How PSIS 1 nonpocue nauueHTa natepankbHo Bpa-
Warte M OTBOAWUTL 6eapo, Bbl OLLYTUTE U BEPXHUE
BOMIOKHA ArOAUYHON MbILLILEI.

Mexay HUMK, Kak npaBuno, MOXHoO obHapy-
KWTb MOLLHYIO LieHTpanbHy 4Yacte ITT, npoxo-
OALLYIO HABEPX K cepefuHe NoaB3[owHoro rpe6-
HA 1 0BpamMnNeHHyld CHU3Y cpefdHer Arogv4Hon
MbILLLIEA. 3Ty MBILLLY NErko no4yBcTBOBATL NpU
OTBEOEHUH.

MansnupoBaTh 4acTW KOCLIX MbILL, XWBOTA,
BKMOYEHHbIE B J11, MOXHO YLWWNHYE 3a Tanuio
BOONb nartepanbHoi ctopoHsl (Puc. 5.9). lpu
YCNOBWUW, YTO Bbl UX OLLYTUNK, Bbl OTMETUTE, YTO
«3EPHUCTOCTL» MOBEPXHOCTHON MbILLLbI HAanpae-
NeHa KHU3Y U Knepegw Mo HarpaeneHuo K Tasy
— 3TO HapyXHas Kocas Mbilla >»ueoTa. Ecnu
yLmnHyTe 6onee rmy6oKo, TO MOXHO 3aTPOHYTh 1
BHYTPEHHIOI0 KOCYIO MbILLLY, «3@PHUCTOCThL» KO-
TOPOW HanpasnerHa ¢ TOYHOCTLIO HaoBopOT — BHU3
W Hasapg ot pebep K Tasy. OTAMumMTL 3TH fBa Crnos
vHOrga rnomoraeT Hebonbluoe BpalleHue Top-
ca. O6e MbilUbI PAcnonoXeHbl 30eck, Ha OOKY,
cKopee, BePTUKaNbHO N0 CPaBHEHWKO C MepenHein
YacTbio XWBOTA, HO, TEM HEe MeHee, NX pa3Hoe Ha-
MpaeneHye oLyLaeTcs 6e30LMBaHHD.

HapyxHble mexpebepHble MbILWUBI pacnona-
ralTcs Mexay pebpamu, rae ux U MOXHO NoYyB-
CTBOBATh, 0COBEHHO cpa3y Hag MecTamw Npukpe-
NMEHWs KOCkIX MbIWL XWMBOTA A0 TOM obnactu,
roe pe6pa nepekpbIBaoTCA PasfuyHLIMU CIIOSMM
MycKynaTypel nneva. Hepesa HapyxXHble Mexpe-
HepHbie MbILLLI CNIOXKHO NPOLLYNaTh BHYTPEHHWe,
HO MX MOXHO OBHAaPYXWTL NP YCUNEHHOM BbIfo-
Xe MW NpW BpaLLEHWW rPyaHON KNeTk B Ty Xe
CTOPOHY, C KOTOPOW NPOU3BOOMTCA Nansnayua.

Bce Tpw cnoa Muodhacuum wew nerko nogaa-
10TCA Nanenauun. MpyavHO-KNH4YM4HO-COoCLIEBUA-
Has MbilULa, OLLyLLIaeMasn cpasy Ha NMoBepxHOCTH,
yxe obcyxpganack, korga Mel roeopunu o MNaJl
(pue. 5.10), PemeHHy0 MbILILY ronoBsl npolue
BCEro MO4YyBCTBOBATL, PACMONOXME PYKM HA ro-
noBe naumeHTa Tak, 4Tobbl BhIMONHAKLLME Nanb-
naumio nanbLbl HAXOAWMCE Cpasy Mo cocuesua-
HbIM OTPOCTKOM M HECKOMbKO Mo3afM Hero, Ho
MpW 3TOM pyka A0MKHAa NeXaTb TaK, YTobbl BaLLu
6onblUME Manblbl MOTMIM CONPOTUBASTLCS NOBO-
potam ronogesl. MMonpocute knuMeHTa nosopadqu-
BaTb FOMOBY, W Bbl MOYYBCTBYETE, YTO MPAMO NMOA
MOBEPXHOCTHOW (WM 3a4aCTyi0 OOBONBHO TOHKOM)
TpaneuneBnaHoN MbIlLLIE peMEeHHAR MbILLLE ro-
f10BbI COKPALLAETCA C TOW XE CTOPOHbI, B HANpas-
NEeHUN KOTOPOW OCYLLECTBNAAETCA OBVKeHWe. 3Ty
nanbnauuio MOXHo onpoboraThk U Ha cebe.

Cawmble rmy6okme mrothacLManbHble Criow Lew,
yqacteytowme B 111, TpebyioT TOHHOW U yBepeHHOW
nansnauun. YTobbl 06HapPYXMUTL NepeaHIo necT-
HWYHYIO MbILLILLY, NTONPOCUTE NauMeHTa neys Ha cnm-
HY 1 HOrTeBOW CTOPOHON NasbLUes akKypaTHO npu-
nogHumMuTe SCM Bnepen, a KOHYMKamMu NansLes
MArKO HagaBuTe BHYTPb, HTOOkI OLLYTWUTb MNIOTHBIA
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ABUrateNbHbIl UMAWHOP (NeCcTHUYHBIE W NPo-
YME MbIWUBI, OKPYXAOLWWe WelHble NO3BOHKW)
(Pvc. 5.13). Hanbonee narepanbHO pacnonoxe-
HA CPeaHAs NecTHWYHAA MelWLa. MPocKonbaHKTe
nogyweyKaMu nansues No NepeaHen Jact asw-
raTenbHOro WMNVHAPA, He OKA3biBas Ha HEro aas-
AEeHWA, HO OOBONLHO YBEpeHHD, Tak uTofkl Baw
6esbIMAHHBIN Naney OKA3anca cpasy Hag Kno4qu-
yed. (MauywedT nodyecTeyeT GoNb UNK NOKANLIBA-
HWE B Nanbuax, ecNW Bbl HAOABUTE HA NNeYesoe
cnnetenue.) Mo BaWWMK NAMLUAMKW OKAXETCA
NONOCKa B NONTOPa-fea CaHTUMETPA LUMPWHON
— 3TO NepeaHAs NEeCTHUYHAA meiua. Nonpocu-
Te NauuneHTa caenaTtk rMySOKWIA BOOX — NepefHAn
NECTHUYHAA Mblliua 3apadoTaeT B TeveHue, a y
MHOTHX HA CaMOM NWKe, BAOXA.

Ha gpyromMKoHUEe3TOR MMHMUMOXKXHONOYYBCTBO-
BaTb BEPXHIIO KOCYIO MbILLILYY FONOEbI, ECNH NOJEe-
CTW PYKH NGA 3aTbNOK W 0BXBATUTE ero NAAsHSMH,

Tak 4TCHRlI BallW NanbUbl OKaZanuch CBOGOOHLI
oA 3agHel NOBEPXHOCTBIY Wew. 3aBepHUTE Nank-
Ubl NOF 3aTLUIOK U OLLYMAATS 3ATLINOYHLIR Kpai,
NOMHA O TOM, YTO BAM HYXXHO «MpPOSUTBECA» 48pes
TpaneLWeBUAHYIO M NEXALLYIO NOJ HEW NOMyosTH-
CTYK MbiLLLbI. OCTAHOBUTECH MOA 3ATLINKOM, TaK
4TO6b) TPW NansbUa, NPEANOHTHTENBHO G&3bIMAH-
HbIA, CPEAHUA U YKA3ATeNbHLIA, BCTANW B PAR, a
Ge3biMAHHBIE NMPAKTUHECKW KacalWchb CepefuHbl
M yKasaTenbHble pacnonaraimcb MeavansHo K
TOMY MECTy, roe 2aTulIoK Ha4MHAaeT MU3rMbaTo-
CA MO HANPABNEHUID K COCUEBUOHOMY OTPOCTKY.
KoHe4vHO, 1 ronoBel, M pyku BbiBAKOT pasHble, HO
B BORBLWIWHCTEE CMYHAEE KOHYWKM WECTHW NaNb-
LueB ¢ yoobCcTBOM PAasMECTATCA NG 06e CTOPOHLI
OT CPepHed NMHMK. 3aTbiNOYHOS NPUKPenneHne
KOGOWM MbILILLI FONOBLI SYAET NPAMO NOA BALUUM
yKazaTeneHblM NANBUEM; €ro MOXHO 3achuKcu-
pPOBAaTh, NPHXAB K HEMY ykasaTefbHbIA Naney W
AKKYPaTHO NOTAHYB K341 W KBEpXY.

fuckyccua 2: NlarepanbHas NUHNA W poibbl:

BuGpauMa, nnaeaHue u xoauba
CnocofHocTe omymats enbpaunw

BepxHnas qacTb J1I1 oxpaTbiBaeT yxo, pacnono-
KEHHOE Ha BMCOYHOM KOCTW ¢ GOKOBOW CTOPOHEI
rONOBL), B OSMCTBUTENLHOCTH, MOSANBHOS Nono-
HEHWEe NaTepanbHOW NMHUK NyulWe BCEro onu-
CHIBAETCA KaK npoxogawlee yepes yxo. KoHewHo
He, YXO LEeNMVKOM BKNOHAET B CeBA CTPYKTYPLI,
YYBCTBUTENbHBLIE K 4YacToTam BuOpaUMu npu-
mMepHo oT 20 go 20 000 MNepu, K cUne TAFOTEHWA K
YCKOPEHUIO ABMKEHWA. VX0 NpeacTaBnaeT cobon
CMOXHOE YCTPOWCTBO, IKBUBANEHTHOE BUOpauu-
OHHBEIM CEHCOPAaM, PACTONOXeHHbIM BAOML BCEN
OOKOBOW NMHWKM MHOMWX OPEBHUX WU HEKOTOPbIX
COBPEMEHHLIX Pbif, HanpUMep, akyn, KoTopele
STUMH  NIMHUAMK  «CABILAT» KonebaHna CeOen
nobeHn {Puc. 5.14). Mo3pHue nNO3BOHOYHLIE,
Cyas No BCemy, CKOHUSHTPUPOBANW OCHOBHYID
4acTe CBOEW BUOPALMOHHOM YYBCTBUTENLHO-
CTW Ha Begywem koHue opraHuama. OpHake ka-
KETCA, HEKOTOPblE COBAVHEHWA OCTANWUCL B TOM
CMBICAE, 4TO pasHWua Mmexay Nesol W npasod
CTOPOHAMKM MOXET ObiTh AYWUMM OTPAKEHUEM

HapyweHwa GanaHca, 4eM pasHaua mexay ne-
penHed n 3agHeid CTopoHamMuU.,

Mnasanwe

NpakTMyeckn Bce poibl NNaBaKT, OBUras
TENO W3 CTOPOHBI B CTOPCHY. 3T, M0 MOHATHBLIM
npuurHam, TpebyeT NOCneaoBaTeNnbLHOro COKpa-
HWieHMA NaTepansHbix Nonoc. BosMoXxHO, nepeo-
Ha4ankHO 3TC OBUXEHWE CO3AAETCHA KPOLLEYHbLIMMN
MEXNONEPEHHLIMM  MBILLLAMK (COOTBETCTBEHHO,
npeacTaenAILMMIA COBOH camble rnySokue 4a-
CTW naTepansHon AKWHKK], NPOXOZAWMMK & no-
BBOHOUHUKE OT OOHOMC NONEPEYHOTS OTPOCTKA K
apyromy. Korga ofHa cTopoHa cokpallaertces, To
3T0 BbI3LIBAET paCTAXEHWE COOTBETCTBYIOLLSH
MbILLULI ¢ OpYrod cTOpoHel (Puc. 5.15). Pedineke
NO3BOHOYHOTD PACTAXEHHA, ABNALWWACA Apee-
HUM MPOBOOHWKOM JBWXEHUA NO MNO3BOHOMHOMY
cTOnGy, 3acTABNAST PacTAHYTYIO MbIWLY COKpa-
LIATLCA, YTO PACTATVBAST NEPBYH MbIULY, KOTO-
pas, B CBOK O4epenb, TAaKKe COKPaWAsTCn, U Tak
ganee. Takum 06pasom, OpraHu3oBaHHoe ABWKe-
HWE NpH MNABAHMM {OPYTUMKM CHOBAMK, OpPraHu-
30BaHHbIe BOMHEI, NMPOXOAALWE NO NaTepantHOR
MyCKYraType} NPOHUCXOAAT NP MUHUMAMBHOM
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Pue. 5.14 — Y HEKOTOPbIX pbi6, HANPUMEp, akyn, UMEETCH NHUA CeHCOpOB BUGPaLMK, NPOXOAALAn N0 GOKOBON NHUK. KaxeTes,
YENOBEK COCPEAOTOYNN NOYTH BCH CBOID BUBPO-4YBCTBUTENLHOCTH HA BEPLUNHE ATOR NIUHUN, B yXE.

A B

Puc. 5.15 — NlatepanbHoe ABWKEHUE, N0 TUNY TOrO, KOTOPOE PbiGbl UCMONL3YIOT NPYU NAABAHUK, COCTOUT U3 [BYCTOPOHHUX Peddnekcos, BONHO-
06pasHo uAYLLMX No Myckynatype Tena. Korga oaHa cTopoHa coKpaulaeTcs, Apyras pacTarnBaeTcs, BI3bIBas B HEW COKpalleHue, pacTArMBaio-
Liee NepBYI0 CTOPOHY, 1 TaK OHA COKPALLAETCS, W Tak Aaee U TaK Aanee BBEPX MO TEHEHNIO.
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Y4aCTMW FOMAOBHOrO Mozra. ¥  yrpa «Lamprey»
(37O coBpEMEHHEIR aHanor ApeBHel phibbly MOX-
HO YAanuTb MO3M, A 3aTeM MOMECTMTL B BOHBM
NOTOK, U OH BCE PABHO NPOAOIKWT NNLITL BBEPX
No TEYSHWID, XOTA MEONEeHHa, <BChenylo», HO ¢
Xopowen koopauHauven OBMMEeHWH, paboTalo-
LUMX NULLb 33 CHET MEXaHM3MOB CNWHHOMO MO3ra
— UIMMYABCOB, MOCTYNAIWWX OT B3aUMOOeACTBUA
6oKOBOH NHM U pedinexca PacTAXEHWA.

EcTecTBeHHO, W ¥y HYENOBEKa COXPaHATCA
aHanorvdHele auXkeHwda. Cywecreyer macca
OBMXEHWI, KAk, HAnpumsap, xoasba, padortato-
LLWX 33 CHET pedUIeKCoB B3aMMHOM PaCTRXeHNS.
Camo no cefe ABWKEHWE M3 CTOPOHLI B CTOROHY
He GTONb 3aMeTHO B HOpPManbHON xoaebe Bapoc-
NOro 4enoBEKa, HO ero UCTOPUHECKN NePEMHHLIA
XapakTep NPOABMAETCA ¥ MNafgeHues B BO3pacre
OT 3 no 6 MEcAUeB, KOTAA CHW Y4arcs nonsate
«MO-NNACTYHCKU», KA4aACk M3 CTOPOHbI B CTO-
pony. MozgHee BMecTo sToro AetM oby4aloTen
nonsare Gonee cnoXHelM O6pa30M, COBMELLAnA
crvb/epinpAMNEnVMe W BpalleHwe BmeCTe ¢ naTe-
panBHBIM Crnbom.

Xopnwba

Korfa Mel OUeHHBaeM NOXOOKY B3POCHOro Ye-
NOBEKa, 3aMETHOE® PACKAHMBAHME M3 CTOPOHLI B
CTOPOHY PacCMaTPUBAETCA Kak HapyLueHne. Mol
NPYBLIKNK K TOMY, YTOOLI FONOBA W Oake rpygb
NPOABWranUch BNepes NPaKTUHEcK  No NPAMON, a
60NLLIAA 4ACTb ATHX PACKAYMBAMKWIA Nporcxoauna
1O AMHYW TAAKYK W HUXKE PACNOADKEHHBIX YYACTKOB
Tena. C TOYKM 2penus MrMothacLManbHbIX Mepran-
@HOB B NOROBHOM ABMXEHMU yyacTeyeT Besa J1, v
MPU KOPPEKLIMM OTKAOHEHWIA, TO €CTE M3NMLLHErD

AW CAWWKOM MAanoro NatepanbHoro HakAoHa,
cnenyeT paccMaTpUBaTh BCH NVMHUKD B LIENOM,

Hawel OCHOBHOM HECyLWled Hac Bnepeg Cu-
O ABNRETCA carvTTanbHoe ABwKeHwe cruda-
HUA/BBINPAMAEHUA (KaK ¥ OeNbhMHOB M KUTOR), &
He ABMXKEHWUE U3 CTOPOHBI B CTOPCHY (KaK ¥ peib).
Y 4enoBeka, Kak Mbl yXKe OTMETUNW, 3TC NpH-
BOAMT K HEOGXOAWMOCT HECKONbKY FAcUTe 3TO
OBYCTOPOHHEE ABMXEHWE, HO KOHTp-Natepant-
HO& ABWXEHWE NpU XoObGe Bbi3biBAET GONLLWOE
BpaLleHns, 0coGeHHE B 0ONacTH TANMU M FPYAHOR
KASTKH, KOTOPLI& CAYXAT NOCPEAHMKAMK MeXay
NPOTUBOHANPABNSHHBIMW KOneSaHuaMK TA30B0TO
NEACca 1 NNSYeBOro NOACA.

MocnepgoBaTensHOCTE  NEPeKRELUBAIOLIMXCA
MHWA B thopme BYKBEI «X» N NPYTKOB B NNeTe-
HOW KOp3WHe, KOTopbie XxapakTepHel ans J1J1 B ob-
NACTH TOPCA U LIeK, PACNONMKEHb! TaK, YTO MOrYT
B COBeEpLIeHCTEE BMOOU3MEHATE U «TORMOINTL»
3TW BpawartentHble OBUMXEHWA. A 3Ha4UT, ITK
nepekpeLMBaoLMecs IMHW MOXHO paccMaTpu-
BATb KAK YACTWYHBIE QYrM GNWPanemn, KoTophbie
NPUMEHADTCA B Ka4ecTBE NPYXWUH WU NOTROTUTE-
ner yoapHal Harpysku, CriaXvBaWMX HepoB-
HOCTU W «TPYOHOCTH» HAWEW NOXOoAKKU. TAKMM Xe
06pazcM Mbl MOXEM PACCMATPUBATE M Pacnong-
JKEHHBIE NOj yrAoM MexpebepHble MbnuUbl Kak
NPYXWHY Yacos, YOEPXWBAOWYIO NOTEHUMANL-
HYH SHEPrUKO, KOrAa rpyaHan KNeTka noBepHyTa B
OOHY CTOPOHY, U BLICBOOOXKOAOLLAA €8 B KWHETH-
YECKYIO 3HEPMMIO NPY BPaeHNW NPYOHCA KNETKH
B 0OpaTHOM Hanpaenenim. 1 foSunca uHTepec-
HBIX PEAYILTATCE NPV PAcCMOTPeHMM mexpebep-
HbIX MBILL HE KaK OBIXATENbHBIX MBIWL, a Kak, B
NepBYIO O4epeds, MbilL, YHACTBYIOWMX B X00pbe
(3Ty uaer MHe Bnepsere Nogan OxoH 3axypek n3
Zoologik Systems’).
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NatepancHoe ABMXKEHUHE
NPOTHB CArMTTANbHOTO ABUKEHWA

B Hasane 80-x rogoB B QOHOM M3 NPMIOPO-
noB FIoHAOHA A TOMbKO HadYan CBoM CyGGOTHMA
CeMUHAP gnA TPeHepoB No aspobuke, Kak 2ByK
MOBTG Tonoca NEpPekpbing 6opgpoe rpoXoTaHve
LUKONBHOW POK MPYNNLI. A nogowen K OKHY W no-
go3san CBOWX CTYAEHTOB, 4TOObI BMecTe NMoHa-
B6rjaTe 3a NPOCTbIM, HO OYEHb NOYYUTENEHBIM
ABNeHuem. M3 OKOH NATOrO STAXKA Mbl CMOTPENM
Ha napag. CBepXy Mbl ABHO BUOSMW, KK HA4MHa-
eTcA napag W BO rMaeé ero nayT eeTepaHel Bto-
poil MUpOBOI BOMHBI, FOAOBbLI KOTOPbIX KA4aKTCA
W3 CTOPOHEI B CTOPOHY, B TO BPEMA KAK FONOBbLI
4YNEHOB MY3BIKANBHOA MPYNNbl TO NOAHVMMAKTCRA,

TO ONYCKaKTCA.
Mges 6bina AcHA: BETEpaHb), BCNEACTBUE BO3-
pacTa, BO MHOMOM NOTEPANK CNOCOGHOCTL MACUTE

3TU OBMXEHWA NC NATepansHoRW NWHWK Mocpen-
CTEOM TanuM (1, BO3MOKHO, BCE YCHTMBAIOLLYIO-
cA 60nL B 06nacTh Ta2a). Mo3ToMy MM NpUxoau-
NOCk, «MapLUNPYst», NONHOCTEIO NEREHOCUTL BEC
Tena ¢ OQHOW HOMM Ha APYrYIo. A HeCYWKnM B py-
KaxX WHCTPYMEHTBl NOAPOCTKAM NPEKpacHo yaa-
BANOCh FACWUTL NaTepanbHLIe PACKaHMBAHWA, HO
CTCNKHOB&HWE BbICOKOM0 MOPMOHANBHOO YPOBHA
C NYPUTAHCKUMKW HPABaMKU BpUTaHUK, BO3MOXHO,
BLI3BANG NErKOE HAMPAXEHVE B MbILILAX, cTHba-
KwWmx Gegpo, B NepeaHel 4acTv Tasa, YTo 1 NpK-
BENO K nepepaqe OBWXEHWA BBEpPX-BHA3 OT HOr
Yyepaz BCE TENo K ronose.

Kakoea 6bl HW 6btNa NpU4MHa 3TOro (M TOr-
Ja 6bl  3TO0 M He BHIPA3WA TakKMMKN CROBaMKY,
rpyrnna BeTepaHOB ASMOHCTPHPOBANA HAapyle-
HWA J111, a rpynna nogpocTKOB — OrpaHU4eHyA No
N30 v Naen,
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Nucxyccna 3: 06o6wawwaa natepanpHaa
ByxBa «X»

Mockoneky AnNs Hac xapakTepHa OBYCTOPOH-
HAA cMMMETPUA (B SoNbWIEH N MEeHbWER CTs-
nexn), OOBOREHO METKO OBHAPYXWBATL NKOLIE
pasnuuna B padoTe narepaneHOR NMHWM cnpa-
BA W CNEBA, NPOBOAA OCMOTP HALLMX MauUVeHTos
cnepegn wNWu c3agW, a TaKKe KOpPeKkTMpoBaTh
NBOH avcéanaHc, YONMHAR YKOPOYEHHbIE TKaHH.
MocMoTpeThk Ha «NNeTeHys Kopaudy» JIIT c6oKy
4yTb 6oNee CnoXHo, HO He MeHee NonesHo. Mol
MOXEM OLEHUTBE KaXBoe OTAenbHOe nepecevye-
HW8, NPOXoASALIME NO TOPCY, WM Xe PaccMoTPeTh
TOPC UEAUKOM.

raga Ha nagwedTa cboky (MAW HA caMoro
cebs B 3epkane u Ha hoTorpachum), NpepcTabb-
Te, MTO GAHA HOXKaE BYKBbI «X» MOET OT OCTUCTOro
OTPOCTKA COALMOro LLEMHOrO NO3BOHKA K NOBKO-
BOM KOCTH, & gpyras — oT yrna rpyavHbl K anexkcy
kpecrua {Puc, 5.16). MoxeT 6bITb, oOHa N3 HUX
3HA4MTEeNLHO AnnHHee ApyroW? Mpakmuyeckk ana
Bcex nmoper, obnagaowmx AenpeccMBHBIM MNK
«HAMPYXXEHHbIM>» TUMOM OCAHKW, XapaKTepHa Ko-
POTKan NMMHUA OT rPYAMHLI A0 KPecTua no cpas-
HEHUIO C NMHKER OT CORBMOIo WeRHOrQ MNO3BOHKA
0o notka. B ocaxke «BOSHHOro» TWna rpyavHa,
KaK NpaBuno, CMNbHO BbICTYNAET BNEpeq W BBEPX,
HO, 384aCTyl0, 34 CHET TOro, YTO KPecTel Toxe
NoaHUMAETCA M BeIBOOWTCA BNeped, NO3TOMY 3Ta
NUHAA HE YONUHAETCA, & NPOCTO CMELLIaeTCR.

Hawbonee 4acTo BCTPEYAETCRA, YTG NMUHKUA OT
rPYAWHBI 00 KPecTUa yKOPOUYeHa, HO NPW 3TeM go-
6paTbCA AC OTBEHAWIMXK 33 3TO HAPYLUEHUE TKa-
Hel Q4eHb CNOXHO. OAHUM U3 BO3MOKHbBIX NyTer
MOXET CHYXKUTh BHYTPEHHAR KOCAA MEILLILA XUBO-
Ta, HO 3a4aCTyI0 KOPHM 3TOrO HAPYLLEHWA KROKT-
¢A y Ha4ana guadparmbl, B KBAAPATHOW MbILLLE
NOACHWLL! MIM  MEAWACTUHANBHBIX CTPYKTYPAaX.
Bonee 3hpeKTMBHBIM U MEHEE MHBASWBHLIM Y-
OeT NeveHWe 4epes AkiXaHve,

fienpocke nayMeHTa BCTaTe GOKOM K Bam, NO-
NOXMTE PYKW HA PYKOATKY IPYAUHBE M Ha HYDKHIOK
YacTb CNWHBLI B OGNACTH KPeCTLOBG-NCACHWYHOMD
couneHeHuns. CnefyiTe 3a paacM ObiXxaTenbHbIX
OBWXEHWIA BAWero NAUWeNTa, 0TMeYas, JEMXYTCA

Puc. 5.16 — BooGipaxaeman 6ykea
«X» — DRHA e NePexNagnHa et
0T OCTUCTOTO OTPOCTKA CEALMOrG

a ApYraf COEQUHART YroN rpyanHb)
¢ BEPLWMHOA KpecTua. IMEHHD Tak
NErko DUBHHUTL PE3ynLTaT paboTwl
BCEX NEPECAYEHUA BAONL TOPCA.

N BALLMW PYKW HA BOOXE, U €CNK 04, TO KaK MMeH-
HO. 3aTeM NONPOCUTE BAWETC NALWEHTA HA BAOXE
PA3BECTM BAlUM PYKW KAK MOXHO fNanblie Opyr
OT Apyra, a Ha BLIAOXE NACCHBHO ONYCTUTE MX.
HekoTopele MAUWEeHTH, YCUIWB BAOX, YBEMMYaT
NPOMEKYTOK MEXIY BalUMMU PYKamW, a KTO-TO
6yeT O4eHb CTapaThCA, HO CMOXET AWLLIL CABM-
HYTb BalLy BEPXHIOW PYKY Briepem, Takxe NoaHH-
MafA 1 BEIBOOA BNepen U HXKHIOW PYKY, HTO HUKAK
HE CKaXeTCA Ha AnvHe 3TOorD QTpesxa. Cnerka
caeMras pyky M NnOMOran nauueHTy, Bbl MOXeTe
NOMOYL eMy OOBWMTECR PeanbHOro W3MEHEeHMWSs
PACCTOAHKA MEXOY BALLVMW PYKAMH, NPUTOM HTG
rpyauHa NpoABMHETCA BBEPX W BNepeq, a Kpe-
CTaU yuOeT BHM3. [onpocuTe Bawero nayweHTa
NOBTOPUTE 3TO ABHMXEHWE HECKONMBKO Pas mexay
BaWWMMK 3aHATUAMK, YTOOH!I 3adiMkcpoBaTL O0-
CTUrHYTYIO ANWHY 3TOTO OTPe3Ka.

WeAHOro NO3BOHKA K NOGKDROA KOCTH,
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6. CnupaAbHasa AMHHUA

Onucanne

CnupansHasa nana {CI1) {(Puc. 6.1) ogHumM BUTKOM -OKPYYVMBAETCA BOKPYT TeNa, COeQWHAR OOHY CTOPOHY Yepena Yepes
COMHY € NPOTUBONONOAKHBIM NNEYHOM, A 3aTeM NPOXOOUT YEpes NEPEeNHIoN YacTe TENa K TOMY Xe Geapy, KONeHY 1 cBOaY
CTOMb! M NOAHAMAETCA NO 3agHel CTOPOHe Tena, Coeaunsack ¢ dracuuen Hepena.

3HavyeHwe qnA OCaHKK

CIl oKkpyuvBaeT Teno BBORHON Crivparnbio, KOTOPaA NOMOrasT yAepxmneaTs Sanadc no scem NnockocTam (Pvc. 6.2). CJl
COROMHAET CBOABI CTOMBI C YITIOM Ta3a W NOMOTasT ONpedenaTe NYTe korneHa npw xopbbe. MNpw aucbanaHce oHa co3paer,
KOMMNEHCWPYET W MOJLePKMBAST NepekpyyMBaHMA, NOBOPOTE W NaTepankbHbie ¢ Tena. bonelwas 4acTe Muoghacupm
CH BrINoNHAST MHOXKECTEC iyHKLMI, A TAKAKE YYACTBYET U B APYrUX MEPUAMAHAX.

fleuratenpHan yHKUKA

Ofwan uenocTHas tpyHruna CJ1 COCTOMT B TOM, YTOOLI CO3AABATL U CNOCOBCTBOBATE CNUPaNesHaHLIM U BRAWATENb-
HbIM ABMAEHWAM HALWEro Tena.

Cnupanchas nuHWA: noppoGHoe pacecmoTpenue

Ona ypobeTea aHanu3a Mbl M3MEHMM NOPALOK PACCMOTPEHMA NIMHUA U HAYHEM ¢ €€ BepLUWHbI, NOMHS O TOM, YTO B
PeanbHOCTH NBAas U3 STUX IMHKIA CNOcOGHA BRINONHATE HATAXEHUE C QDOUX KOHUOB {WAW XEe KHYTRW 1 KHApYXW) NpaKkTu-
HECKH € NIDGOro MecTa 3Tux JIMHUA.

CIN HaunHaeTes Ha OAHOA CTOPOHE 4epena, NPMMEPHO Ha YPOBHE WAWM YyTh BLILE YROBHA NATEPANLHOIQ YYACTKA Bbi-
HHOM NWHWKM, B MECTE COMNEHEHUA 3aTLINOYHOA M BUCOYHON KOCTEN, W NPOXOJUT BHU3 MO PEMEHHOA MbILE ronosel. Ha
CBOBM NYTH OHA 3aXBATLIBAET POMBOBMAHYIO MBILLLY LIEK, CERASBIBAIOLLYID OCTUCTHIE OTPOCTKK C6 ¢ T5 (Pre. 6.3A).

MNepeceKan OCTUCTLIE OTPOCTKI HYEPES MEXAHVHECKDE COBAWHEHUE, OHA C APYTOi CTOPOHLI 3aXBaTbiBaeT GOMNbLUYIO M Ma-
fyl0 POMBOBMAHBIR MBILLLEI, KOTOPLIE BEAYT HAC NO TOM Xe NUHUKM HATAXEHWA K MeOManBHOA rpaHuue nonatku. Mel Takxe
MOrNK 66l NPEACTABUTEL Cebe MEXAaHMYECKDS COBAVHEHWE PEMEHHOM MbILULLI C MANOA BEPXHEA 3aAHER 3y64aTOR MBILLLEA,
KOTOPas NEXMT Nog poMGoBUOHEIMY MEILLLAMU W NPUKPENNASTCA K pe6pam naTepansHe OT BLINPRMISIOWWX Mol (Puc.
6.3B). OT MegManeHOR rpadulbl NONATKK MAET sIBHOE NpAmMoe (hacuManbHoe CoeavHeHne ¢ NOAOCTHOM MBILLILSHA, O KOTO-
poM Ml NOrOBOPUM Hofee NCAPCOHO B CheayoLlen raee B koHTexeTe JInHui pyku. OgHaxo CIN npoponkaetca no MeHee
DHEBUOHOMY, HO TEM HE MEHEE, G4eHbe NPOYHOMY (DAcCUMaNBHOMY COSOWHEHWIO C NepagHei 3y64YaToA MblLed, Nexallen
rySoko nod nenatkoi (Puc. 6.4).

CN npoxoauT No HWXKHEN 4acTH NepefHeR 3yb4aTol Menlukst. 3yéyartas Meiwna 6epeTt Havano Ha MyGuHHON CTOpOHE
MeAMAnNEHOM rpaHULBl NONAaTKK W NROXOAUT OO MECT CBOEro NPUKPENNeHWA K nepBbiv AeedATy pedpam, Ho dacumansHoe
BAVHCTBO, NO NYTH KOTOPOro Mbl CeWYac uoem, NPoXoaMT Mo HacTi STOM MbILILL, NPUKpennAlowenc K pedpamM ¢ NAToro
no AeeaToe. Ha pazpese YeTko BWAHO 3TC (racuMansHOR EOMHCTEO ¢ POMBOBUAHEIMY MERLLAMIW. ECnh 6bl Mbl MOITK 3a-
BEPHYTL HA3A[ CYCTABHYI) YacTb NONATKU W OTKPLITE 3yB4ATYH} MbIlLY, TO YETKO yBuAenH Obl, YTO repen HaMu OAHa Kak
66l poMGoBMAOHO-3yBUATaA MbILWLA, a MEAVaNEHAs rpaHuLa NonaTtku «BkneeHa» B e acuManbHeIA CROA NPUMEPHO Ha
NONMYTH 0T OCTUCTOND DTPOCTKA BEPXHEr MPYAHOrD NOIBOHKA K natepantHeim pedpam (Puc. 6.5).
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{

Tabnuua 6.1. Cnupanbhaa nuHNA: MUO(AcUUanbHbIe «MYTH» W KOCTHbIE «CTaHuMW» (Puc. 6.2)

KOCTHbIE CTAHLIUWN MHUODACUWANBHLIE PENLCHI

3aTbInoYHBIA 6yrop/cocLeBUAHLNA 1.
OTPOCTOK/NONEPEeYHbIe OTPOCTKY
atnaHTa/oceBoro NO3BOHKA

2. PeMeHHBIE MbILLLbI TONOBSLI M LUK

OCTUCTBIE OTPOCTKN HUKHUX LUEeHHbIX/ 3.
BEPXHUX FPYRHLIX NOSBOHKOB

Bonelan W Manas poMBOBUAHLIE MbILLILLBI
MeauaneHaa rpaHuya noNaTku
MepenHaa sybyaTtad MeiluLa

HapyxHas Kocas MbILLLA XMBOTA
BprowHoli ancHeBpos, Genan nvHUA
10. BHyTpeHHAA KoCaR MBILLLA XUBOTA

4
5
6
NarepanbHbie pebpa 7.
8
9

Noae3a0WHBIA rpebenb/ASIS 11.

12. Hanpsaratens WWpokoi dacumn,
NoAe3a0WHO-GoNLWe6epUOBLIR TpaKy

JNlaTepanbHbIA MEILLENOK 13.
fonswebepuoBoil KOCTH

14. MepepHan SonblebepuoBan MbiLa
OcHoBaHMe Nepeo# NMAICHEBON KOCTH 15.
16. AnunHas manofepuoean MeiWLa
lonoexka Mano6epuoBoit KOCTH 17.
18. Oeyrnaeas meiwua 6eppa
Cepanutniia 6yrop 19. .
20. KpecTuoeo-GyropHan cea3ka
Kpectey 21.

22, KpecTuoBo-NoACHWYHAaA dacuma, MbiLa,
BHINPAMNAIOLLIAA NO3BOHOYHMK

3aTbINOYHLIN Gyrop 23.
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Puc. 6.2 — NyTi v cTanymm CnupansHOW NMHUM

06wwme coobpaxeHusn
INIA MaHyanbHOW TEpanuu

CN nepecekaer MHOXECTEO [pyrux nu-
HWA, TaKk 4TO GONbLUMHCTEBO €€ CTPYKTYp OKa-
3bIBAOTCA Takke 3afJedCcTBOBaHbl M B APYrux
nuHuax, Metoguky paBoTbl € PEMEHHON MbiL-
ueil ronoebl MOXHO Haktm B [Maee 5 (nare-
panbHasi nWHWA), pasroBop O POMGOBMIOHLIX
Mblluax nolger B [naee 7, MNOCBALLEHHOW

NuHuam pyku, a geyrnagas mbiwila 6egpa U MbiLu-
La, BbINPAMNAIOLLAS NO3BOHOYHUK, OCBELLanvch
B [naee 3 ([oBepxHoOCTHanA 3aaH:As NuHKA). 3geck
xe Mbl fo6aBMM K 3TOMy OnMcaHue elle paaa me-
ToAWK paboThkl C 30HAMM, KOTOPLIe Y4acTBYIOT UC-
KnounTenbHo B CnpansHoW NUHWN.

14



@ CnupaAbHas AMHKMSA

PomboBuaHan
MblWLA

142

BHyTpenHasa
3ybyaras Mblluua

PemetHan mblliua
008kl

BepxHsaa sagHan
ybyaTan Mpiua

Pue. 6.3 — Muodhacumanchoe eaMHETE0 CnupansHoR NMHWKM OTKPbIBABTCH
MEXAHWHECKUM COBJIMHEHNEM YePe3 OCTUCTLIE 0TPOCTKM (A) ¢ poMBoBUA-
HBIMK MBILLLAMK, KOTOPbIE MAYT K NonaTke. TatKe MOXHO 0GHAPYHUTL 1
OTBETBNAKLEECA coeguHeHne (B) ¢ epxHen 3agHei 3y64atoil mullyei,
KOTOpas NPOXOAUT N0 POMBOBUAHBIMK MEILUILIAMIA, HO NOBEPX hacymu noj-
HUMAIOLMX NO3BOHOYHNK MBILIL, W NPUKPENNABTCA K peBpam.

PomboBugHo-3y64aTtaa mblwya

PomboBugHo-3ybyaTana mbiluua (Komnneke,
COCTOALLMIA U3 poMOOBUAHON M NepefHein ybya-
TOW MbILLIL) 3a4aCTyHO0 OKasblBaeTcs narepansHo
pazbanaHcrpoBaHHbLIM, HO 3TO NOAAAETCA MaHy-
ansHoW koppekuuun. [Monpocute Bawero naum-
€HTa CeCTb Ha HWU3KWIA CTON UMK CKamblo, nocTa-
BMB cTonbl Ha non. Ecnu pombosugHan mbilla
C OOHOW CTOPOHbI CAMLLIKOM KOPOTKAas, MOXHO
nonpo6oBaTtk ee yANMHUTL, NONPOCUB nauueHTa
HaknoHUTLCA Bneped, 4Tobbl OTKPbITE 06MacTb
Mexady rpyaHbIM OTAENOM MO3BOHOYHWKA W MOo-
3BOHOYHOIM rpaHvueil nonatku. [popa6oTtanTe
LieHTpankHylo fWHWIO MO HanpaeneHulo K fo-
naTtke, YOnWHAs ee B CTOPOHY OT MO3BOHOYHWU-
Ka. Vinn xe ckpectuTe pykW, NONOXUB OfHYy No-
BEpX OCTUCTBLIX OTPOCTKOB HECKOMbKUX rpyaHbIX

MO3BOHKOB, a APYryo NPUNOXUTE K MO3BOHOYHON
rpaHuLe; oToABWUras pyku ofHy OT Apyroi, pacTts-
HWUTE POMBOBMAHBIE MbILLLLI W TpaneuuesnaHyo
MbILLILLY.

Ecnu xe, HaobopoT, 3y64atan meiwla cnui-
KOM KOpOTKas € OOHOW CTOPOHLI WK C 0Beunx
CTOPOH W TAHET NonaTky oT NO3BOHOYHMKA, MO-
NPOCUTE NAUMEHTA CECTb U CAErka HaKNoHUTLCA
Bnepep, a camv BCTAHLTE Ha KOMEeHW 3a ero cnu-
HOIA, NPUNOXWUB OTKPLITbIE KyNaku K Hapy>KHOM
CTOpPOHE (naTtepasbHblid yron) obewx NonaTok.
MycTb Bawm nokTv ByOyT LUMPOKO pasBefeHbl.
Korp.a nayneHT MegneHHo BeIiNpAMNAETCA M BObI-
XaeT, CBefuTe nonartkn BMecTe, ¢ 60NbLINMM Ha-
XUMOM Ha Gonee naTepanbHylo M3 HUX.




Phc 5.4 — PomMB0BUAHLIE MbILLLEI BMECTE C NepefHen 3y64aron
MbllLLEH, NpeaCcTaBnAoLLME coBoM cneaytoLlee eauHcTeo Cnupans-
{0l NI, 06pasyloT MUocacumanbHblii NOABEC ANA NONATKY,
(AnanTuposatio u3 Calais-Germain 1993.)

~ OT HwkHero npukpenneHns 3y64aTol Mbillilpl Halul
NyTe danee YeTOK M AceH: ay6yaTas mblluya nepenneta-
9 C 3y6uMKaMKU HApPYXHOW KOCOW MblLbl (puc. 6.6).
ONOKHA HAPYXHOW KOCOW MbILUL!I CNMBAIOTCH C MIIEHKON
EPXHOCTHOrO GPIOLLHOMO anoHeBpo3a, rAae CryeTanTes
¢ MPOTUBOMOMNOXHO HanpasneHHLIMW BONOKHAMU BHYTPEH-
'Hel Kocoid MblLLLb! Ha o6paTHoii cTopoHe (Puc. 6.7). Tak Mbl
npubnwkaemcs K crefytowent crarum CJ1, ASIS (sepxHss
NepefHsn NOAB3AOLIHAA OCTb), U Nofy4aem BO3MOXHOCTL
‘HabnioAaTk OTBOAHbIE MYTW WNW, B AHHOM Crly4ae, Aeno
(oM. «[leno: BepxHss MepegHAs NOAB3LOLIHAA OCTb» Ha
nenyioLLeit cTpaHuue).

CnupasbHas AMHHA

Puc. 6.5 — Ecnut cnoxuTb NonaTky Hasaj, MOXHO EACTBUTENbHO
YBUAETE POMGO-3yGHaTyo MBILLLLY; 3 NOCEpeduHe 3Toro Muodacum-
anLHOro NNacTa «BKNeeHa» nomarka.

MepenHas
aybuaras
MblLULA

Y4acTKM HapyKHORA
W BHYTPEHHEN KOCLIX
MbILLIL KMBOTA

Puc. 6.6 — Cnegytowumil pag enuHeTe CnnpansHoi TMAAN NEpexoauT
¢ nepegHei 3y64aToil MbILULbI Ha HAPYXKHYIO KOCYI0 MbILLLY

W Janblug, Yepes Genyio IUHNI, Yepes BHYTPEHHIOW KOCYI0 MbILULY
K BEpXHeil nepeHei noJB3a0LWHON 0CTH,
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[leno: BepxHAA nepefHAn
noaB3A0WHAA 0CTh

CJ1 npoxouT Yepes BEPXHIOW NepeHIor Noj-
B3[IOLLHYI0 OCTb, Kacasch ee nepef Tem Kak nepe-
1T no Hore BHKU3., ASIS 06nagaer cTonb BaXXHbIM
3Ha4eHWem Onsa CTPYKTYPHOro aHanusa B Lesniom
v Onga TeEopyUK MrogacLmansHbiX e4uHCTE B YacT-
HOCTW, YTO 3fecb Mbl NMPOCTO 065i3aHbl OCTAHO-
BUTLCH W OTMETUTh, Kakue pasnnyHble BEKTOpbI
HaTMKEHUA NEWCTBYIOT C 3TOW TOYKW. Ee MoXHO
CPaBHUTL C Hacamu UM KOMMacoMm, HO NMOCKOMNbKY
Mbl NOTPY>KEHbI B XenesHoJ0POXHYH TePMUHOMO-
ruto, 6ygem HasbiaTh ee geno (Puc. 6.8).

BHYTpeHHAs Kocas MbilUa@ >XMBOTA TAHET
ASIS B BepxHeM M MeOuanLHOM HarnpaeneHuu
(Puc. 6.9). MNpo4me BONOKHA BHYTPEHHEW KOCOM

Puc. 6.7 — Coegurerus CnupansHoit MHMKM B o6nacty Gpio- MBbILLLBI, & Takxke BOMOKHA MonepeqHon MbllLbl
LWWHBI B fiercTBIW. O6paTUTE BHUMEHWE HA TO, YTO COKpaLla- KWBOTA, BbINONHAT NpAMOe MeavanbHoe HaTs-
eTcA nesas CnupanbHas nuHUA (UayLLas cnpasa CEepxy BIEEO xeHue. Elle ogHa 4acTb BONOKOH 3TOr0 Beepa
BHW3), B TO BPEMS Kak Jipyras cTOPOHA pacTarnsaetcs. Cu- BHYTPEHHEN KOCOM MbILULLI M OrpaHUYMBaIOLLIMIA
CTeMaT4eckoe CONVXeHNe OJHOTD pAta pedep ¢ NPOTMBONO- LHYP NaXoBOi CBA3KU TAHYT MEAUABHO U BHUS.
NOXHbIM G8APOM CUrHANM3UPYET O HEOBXOAUMOCTY CPOYHOMO A TOPTHSXHAs MbILLLA, MPUKPENNSIoWAncs K

nedequs CnupansHoi NuHIK. (BocnponssoauTes ¢ niob6esHoro
paspeienns u3 Hoepke 1936.)

ASIS Ha nyTH K BHYTPEHHE CTOPOHE KoneHa, Ta-
HeT B OCHOBHOM BHW3

Komnnekc HapyxHoii u BHyTpeHHei :
KOCbIX MbiLuL '

B o6nactv 6ptoLnHbI OiHA CTOPOHA Tpynbl = | =
Hapy>XHOW/BHYTpeHHel KOCoi Mbiwubl (pebpa K \ _
«MPOTUBOMONOXXHOMY» Tagdy) MOXET GbiTb 3aMET-
HO Kopo4de Oopyroi. Pacnonoxmure KOH4MKK nanb- | R
LIEB H& NOBEPXHOCTHbLIX Crosx BpiowHoNn thacLmm ' Ry : =
W MpUNogHUMMUTE MX AMaroHanbHoO W BBEpX Mo /

HanpaeseHWo K MPOTUBOMNONOXHLIM pedpam. Tak
06bI4HO MOXHO WCMPaBUTb 3TOT aucHanaHc, XoTs
OH, Kak NpaBuIio, Takxke aaTparueaeT U MOACHUY- i o
Hble MbiLLbl (eM, Mnaey 9). ——- = S o

Puc. 6.8 — B xeneaHoA0pmKHOM JIBN0 CXOANTCA MHOXECTBO
nyTe.
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Puc. 6.9 — Bepxuss nepeaHss NoAB3J0LIHas OCTb — 8T0 NPUMEP
[eno, B KOTOPOM BCTPEYABTCA MHOTO pa3HOHaNpaBneHHbIX
BEKTOPOB.

(f

U cnerka KHytpu. lpu atom nopB3pfoLUHas
MbILLLA, NPUCOBOMHEHHAA K BHYTPEHHEeMy
kpato ASIS, cospaer HaTAXeHWe NPAMO KHW-
3y MO HanpaeneHuIo K BHYTPeHHel HacTu Ge-
OPEeHHOW KOCTH.

Mpaman Mblwya Gegpa, Kak Mbl YXKe oTMe-
yanu, rogops o MNoBepxHOCTHOW hpOHTaNLHOR
NUHWK, y OonblUMHCTBA NIOAER He npukpe-
nnaetca K ASIS, HO, HECMOTPSA Ha 9TO, TAHET
NepeaHIo 4acTb Tasa KHW3Y OT CBOEro HUXe
pacnonoxeHHoro npukpennexnus Ha AllS. MNpo-
X0O8 K BHELUHeW CTOpOHEe KomneHa, Hanpsara-
Tenb LUMPOKOW chacuuy TAHET BHW3 W KHapy-
xun. CpegHAs Arogu4Has MbillLa TAHET BHU3
W Hasag no HanpaeneHw K 6onbliOMy Bep-
Teny, nonepe4Has MbIlULa XWBOTA TAHET Ha-
3ag NpakTU4ecKu ropyv3OHTaNbHO BAOSML Nog-
B3O0LUHOTO rpebHA, a HapyXXHas Kocas Mblliua
KWBOTA TAHET BBEPX U HA3a[ Mo HanpaeneHuo
K HWDKHEMY Kpaio rpygHON KNeTku.

CbanaHcupoBaTe 3TW Cunbl, cobpaHHble
Ha nepegHen 4acTu Ta3a U B COCTOSHMM Mo-
KOA W Npu xoAb6e, MOXHO NULLL HEYCTaHHO
pa6oTtaa c 60AbWIMM BHAMAHMEM W HeMarnbim
TepneHvem. B noppepxaHum atoro 6anaHca
3a0eMcTBOBaHbI, MO MeHblUeln mepe, TPU nNu-
HWM aHaToMuyeckux noezgoe: sta Cnupans-
Has nuHus, JlatepansHas nuHus u My6uHHan
thpoHTaneHas NuHWUA, a Takxe U MoBEPXHOCT-
Hasi (bpoHTanbHas NWHWA, C KOTOPOW MMEeT-
cA MexaHu4yeckoe coefinHeHue. [MpaBunkHas
OLEHKa COCTOSHUS OCHOBLIBAETCA HA B3BELUN-
BaHUKX BCEX 3TWUX CMOBHO TAHUYIOWWX NUHWA
HaTSKeHMsl, cosnaBaemblx Habopom muodac-
UManbHeIX eAVHCTB MO KaXXgoW M3 nonysasu-
CUMbIX CTOPOH Ta3sa.

CnupaAbHas AMHUA

MNokngan ASIS, Mbl 4OMKHLI CNegoBaTE galnee B TOM Xe
HanpaeneHuu, 4Tobbl cobnocTH HawKn npaeuna. M emecto
TOro 4106kl PE3KO NEPECTPOMUTCH HA OAUH U3 3TUX NyTen,
Mbl, NOCPEACTBOM MEXaHWYECKOro COefUHeHUs, Hanpamyio
nepexoavm oT BONOKOH BHYTPEHHEW KOCOW MbILLLL! XXUBOTA
K Hanpsratento wwupokoi hacumm (TFL). TFL coepunseTcs
C nepefHUM Kpaem Nnoae3fgoLuHo-60nswebtepLoBOro TpakTa
(ITT), KOTOPLIA, KaK Mbl OTMEYank npu onncanun farepane-
HOI NMUHUW, WAET BHU3 K naTtepasnbHOMY Mbilenky 6onblue-
Gepuosoii koctu (Puc. 6.10).

Puc. 6.10 — Ot ASIS CnupanbHas
NUHUA CNYCKaeTcs N0 NepeaHemy
Kpaw noasaolHo-6onbLue-

§  6epLoBOro TpakTa U Hanpsmyto
\ y no nepegHei Gonbluebepuosoi

; MBILLILE,
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nepeaHAn bonblle-
Gepuosan Meilua

Pue. 6.11 — Nepeanas GonbLue-
GepLoBas MblLULA NPOAOMKAET
WATW 10 CAUPANM OT HapyXXHO#
CTOPOHLI KOMeHa Yepea 60Mb-
WeHepLOBY0 KOCTh K BHYTPEH-
HeN CTOPOHE LLUMKONOTKH.

OpHako Ha 3TOT pa3, BMeCTO TOro 4to6bl NepenpbirHy T
Ha ManobepuoBble MbilUbl (cM. Tnaey 5, IlatepanbHas nu-
HWA), Mbl NOAAEM NPAMO, NO Hanbonee AaBHOMY hacuuanb-
HOMY COeOWHeHWID, 0COGeHHO Ha nepepgHem Kpae ITT, To
ecTh K nepefHeu 60nbLLe6epLOBON MbiLLLe.
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«CKpunka» 1 NoAB3A0WHO-
GonbwebepuoBbii TPakT

B obnactv Hor yanuHute atoT y4actok Cll ot
ASIS po BHELUHE CTOPOHBI KOMEeHa MOXKHO NOo-
rmaxueaHueM BBepX NW60 BHWU3, YAMUHAIOLWM
NepefHo CTOPOHY NUWL NOAB3A0LLHO-60MbLLE-
6epuoBoro Tpakta. O6bi4HO Npwu paboTe 1cnonb-
3yeTcs Nnockas foKTesas NOBepXHOCTh, a nauu-
EHT NexuT Ha 6oky. B TakoM NONOXEHUU N3rubsi
ITT Ha noBepxHocTW 6egpa HAaNoOMUHAKOT CTPYHSI
CKpUMKKW. A Ball NOKOTb OeWCTBYET Kak CMbIHOK:
W3MEHSAS Yron PykW, Bbl MOXETe cenath akueHT
Ha coefWHEHWK BONLLUIOW ArOAUYHOW MBILUULI C
3agHein yacTtelo ITT unu (Kkak Mel W Npegnaraem
3pecs gna CJ1) cocpepoToqnThes Ha nepegHem
y4acTtke ot TFL go nepepHein GonslueteploBoi
MbILLILEI cpady nop koneHom. Okono KoneHa ner-
KO roYyscTBOBaThL NepefHuit kpai ITT; a 6nvxe K
Tasy AepXuteck NUHUK, uayllein ot ASIS k cepe-
IWHe naTepankHOW 4acTy Konewa.

MMockoneKy aTa 30Ha MOXET ObiTb [OBOMLHO
6onesHeHHOW npu nepewyHON 06paboTke, Kak
npaeuno, 6onkLero ycnexa MoXxHo AobuTtecs ps-
oM 6onee MArkMx NOBTOPEHUIA,

MepepHaa 6onbluebeploBas Mbillba MPOXOAUT BHU3
W KHYTPW, Nepecekan HWXHWWA y4acToK rofieHu, M npukpe-
NARETCA K Kancyne cyctaga mexay nepsoi KINMHOBUOHOM 1
nepeow NMOCHEBOW KocTAMK. Kasanock 6bl, Mbl JOCTUIK
koHua CJ1, Ho ecnn Mbl NOCMOTPMM Ha APYryi CTOPOHY 3TOW
CYCTaBHOM Kancynkl, TO 06HapYXWM NpsMoe CoeauHEHWE ©
ONWHHOW Mano6epLOBON MbILLLIENH, & TakXe U C pa3fBoeH-
HO CBAZKOM, COEOMHEHHON C 3TUMM Xe OBYMS KOCTAMMW M
cycTaBHOW Kancynoi. Opyrumun crnoBamu, mMexgy nepeg-
Heil 6onblUeGEPLIOBON MbILLLEH U ANMHHOK Mano6epLoBoi
MbiLLLE cyLecTBYeT hacumansHoe U MexaHu4eckoe efuH-
cTBo (Puc. 6.12). 310 coeguHeHue BbIN0 3aMe4eHo U paHee,
HO cei4ac ero MOXHO fy4LLe NOHATb, NPeAcTaBue Kak 4acTh
LienbHOM KapTuHbl (M. Huxke o CJ1 v ceopax cTonsl).




nepeaHas bonbLue-
fiepyoBan MbILILE

[ANWHHAaA manotep-
1|0BasA MblLLLa

Puc. 6.12 — lMepegHans
BGoneluebepuosan Melliua
W ANUHHas Manobep-
L0BaA MbllWLa; obe
NPUKPENNAIOTCA K TKAHAM
cycTasa Mexay nepeoi
NAOCHEBOW W Nepeoi
KNMHOBUAHOW KOCTA-

MM, W KaK pas 3[eck U
pacnonaraeTcsa gpacuus,
HaNPAMYIO COEANHA-
14ad 3TV IBE MBILLLEY,
KOTOphkie 00pasyr
METNH0 NOA NAKCHEBLIMK
CBOAAMM CTOMbI.

CBoObI N «CTPEMA»

B camoi cTone A0BOMbHO CIOXHO NMpobuTh-
CA K CTpemeHu nop ceodoM, u obpabaTtbiBaTth
ero JlyuLle BCEro co CTOPOHbLI HWXKHErO y4acTka
Horu. Kak Hu cTpaHHo, 06a KoHUa 3Toro oTpeska,
nepepHas GonbluebeploBas W OWHHAA Mao-
6epuoBas MbillLbl, pacnofaratTcs pROoM Ha
nepenHenartepanbHOA CTOPOHE HWXKHEro y4act-
ka Horn (Puc. 6.13). Kak Mbl yxe oTmedanmu,
paccmatpuean Jlatepanshyto nunuio (Tnaea 5),
Mexay OBYMsi 3TMMM MbILLLIAMKW pacnonaraeTcs
MeXMbILLIeYHas Neperopoaka.

B cny4aax NpoHMpOBaHHOW CTOMbl Bbl 3a4a-
CTYI0 OBHapyXuTe, 410 NepeHan oneliedepuo-
Bas MbILLILA 3aXaTa B BbITAHYTOM MOMOXEHUW, a
ONyMHHas ManobepuoBas — B YKOpo4eHHOM. [lo-
3aToMy, B NopabHLIX cryqanx, HeobxogumMo nop-
HATb (hacywio NnepegHei 6oneluebepLoBOM MbILL-
Ubl 1 KHWU3Y YANMMHUTL Mano6epLOBY0 MbILLLy, a
Takxke, Kak NPaevno, AOMOMHUTENBHO YKPENWUTb
6onbLuebepuyoByo MelwLy. B cny4asx cynuHupo-
BaHHOW cTONkl NoTpebyeTca Kak pas obpaTHoe.

CnupaAbHas AMHUA

ONWHHAA Manobep-
UoBas Mbilya

NepeEAHAs Gonblue-
Bepuoean melLLa

Pue. 613 —Metng (uam
CTPEMSA, KaK ee UHOTAA Ha-
3bIBAIOT) NepeaHei Gonblue-
6epuUoBOi 1 ANUHHON Mano-
6epLoBOA MbILUIL, COBOMHABT
MEMANLHLIA NPOAONLHEIR
CBOJ C BEPXHEN HaCTbHO
WKpBI.

Mo manobepuoBO MbILLLE Mbl C NETKOCTLIO NEPEXOAUM
Ha ronoBKy ManoBepLoBOi KOCTU, Takxke Kak 1 B J1J1, Ho Ha
3TOT pas Mkl Neperfem oT roNoBKN ManobepLoBoi KOCTH K
OBYrnaeoil Mbille 6enpa no 6onee cHeBUAHOMY NYTH — NO
natepansHON MOJKONEHHOM Mbiwue (Mo naTtepansbHomMy
nogKoneHHoMy cyxoxunuio) (Puc. 6.14). OnuHHas ronoe-
Ka OBYrnasoil Mbiliybl BeAeT HAac BBEPX K CedanuiiHoMy
6Yrpy, KOTOPbLIA NEPexXoauT B KPECTLOBO-BYrOpHYIO CBA3KY,
KPecTLoBYIO hacumio U NOLAHUMAETCH BEBEPX HA MbILLILLY, Bbl-
NPAMASIOLLYIO NO3BOHOYHMK, Ha cBoeM My T oHa NpoxoanTt
nof cambiM Ha4arnom 3TOW CrvpansHon NMHUA — PEMEHHbI-
MK MbILILIAMK FONOBLI U LIEW — M NPUKPENNAETCS K 3aThINKY
(Pwe. 6.15). (370 TOT *e nyTb, NO KOTOPOMY WAET W noesf,
[MoBepxHOCTHOW 3afHE NMHUK, U OH NONHOCTBIO OCBEeLLEH
B [Maee 3, NoaTomMy HET HEOGXOAUMOCTU BOCMPOU3BOANTL
3[ecCb TO Xe onucaHue; noxanyicra, cMm. cc. 74 — 80, roe
ecTb BCe nogpobHOCTM).
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OBYIrmasan
MbllLa Beapa

LNAHHEA Marno-
6epuosan MbllLa
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Puc. 6.14 — Ha ronoske
ManobepuLoBoi KOCTH Cy-
LECTBYET YETKOE W npAmMoe
thacumansHoe coeguHeHne
ANUHHOW manobepLoBoi
MbILLEIH M BYINABOW MblLL-
Lew Genpa.

, 9

\ Y

Puc. 6.15 — Vs ot natepanbHoi NoAKONEHHOI MblwwUbl, Crivpans-
Haa nuHMA napannensHo NoBepxXHOCTHOR 3aaHeR NUHUM COBANHS-
BTCS C KPECTUOBO-0YropHON CBASKON ¥ NOAHWMABTCA N0 MbILLILE,
BLINPAMAIOLLEH NO3BOHOYHNUK, K 3a[iHEN YaCTH Yepena, npakTuye-
CKM K MECTY CBOEro Havana.




YeTBepran NOAKONEHHAA MbllIUa

Imyboko nop narepankHoi MoAKONEeHHON
MbILLLEA, OBYIMaBoil mblwued Hepgpa, koTtopas
npegcTasnseT coboil aKCnpece, nepecekaroLLumii
1 TazobenpeHHbIV U KONEHHLIN CyCcTaBbl, 3anera-
€T pAf BaXHbIX U HE CTOMb 3aMeTHbIX 3NeKTpu-
Yek. DTO BHYTPEHHee coeguHeHne MOXeT MHoraa
noMo4b O6BLACHWUTL Cly4an Havbonee CIOXHOW
YKOPOYEeHHOCTW MOOKONeHHbIX Mbill, OHO co-
CTOWT M3 KOPOTKOW roONoBKW OBYINAaBoi MbILULbI,
KOTOPas OTXOAWUT OT TOrO XKe CYXOXWUNEHOro npu-
KpenneHusa K ronoeke mMano6epLoBon KOCTH, HTO
W ANMHHAA ronoBKa, 1 NPoXoauT K LLepoxoBaToi
NWHUM NPMMEPHO Ha OAHOW TpeTu GefpeHHOW
kocT (Puc. 6.16). 3gecek HabnopaeTca dacuyu-
anbHOe eaMHCTBO CO CpeaHel 4acTki DOMbLIOR
NPUBOLALLEA MbILULbl, KOTOpPAas NPOXOAWT rof
OocTaBLUerca YacTbio OBYrNaeoW Mbilulbl 6egpa
W NPUKPENNAETCA K HWKHEW CTOpPOHe BeTBU ce-
JanvLHoin KOCTK cpasy nepep NpukpenneHuaMm
NOAKONEHHBLIX MbILLILL.

MpK XPOHUHECKI COMHYThIX KONEHAX U3NULLHE
aKTMBHOW MOXeT ObiTb KOpOTKas ronoBka [aBy-
rmasoi MblWLbl, a 6oMbluas NPUBOAALLAA MbIL-
Lia MOXeT urpath posk B OTKMIOHEHUW Tas3a Hasap
Wnu B HecnocoBHoCTU Tazo6epeHHbIX CYCTaBOR
crubaTeca omKHLIM 0Bpasom.

HyxHa BbiCOKas TOYHOCTb, YTODbI Mofd Mo-
BEPXHOCTHLIMWA NOAKONEHHLIMW MbILULAMK  OO-
CTUYL ATOW «4EeTBEPTOW NOAKONEHHON MbILLL|bI»,
CHapyXW OT KoneHa HailguTe OOHO CyXOXunue
LBYrMaeoi Mbilubl 6Gegpa, nogHWmarolleecs
oT ronoeku Mancbepuosor kocTu. OBHaPYXUTb
KOPOTKYIO FOMOBKY [ABYTNABOW MblLULibl MOXHO,
06XBATUB 3TO CYXOXWIME C MEeOWanbHOW K na-
TepankHoW cTopoH. MonpocuTe nauveHTa fedb
Ha XWBOT W COrHYTL KOMEHO, a camMu NpvKMuTe
3Ty MbILULY K 3afHel cTopoHe 6efpeHHOR KOCTH
— TaK Bbl 3ahuKcUpyeTe KOPOTKYH MONoBKY, KO-
Topas Gyoer pacTArMBaTbCA U YANWHATECA BME-
cTe ¢ Tem, Kak Bawl nauyveHT GypeT menneHHo
onyckaTb HOry W CTOMY, MNOMHOCTLIO BbINPAMAAS
KOMEeHo.

Bonbluasa npyeogaLLan Melllila (KOTOpYo Mbl
BCTPeTUM eLle pas B pamkax [MnybuHHoi (bpoH-
TanskHoOW NuHWK, [Masa 9) nerve BCero o6Hapyxu-
BaEeTCH, ecrnin Balll MayWeHT NexXuT Ha 6oKy, Bepx-
HSAA YacTk KofeHa 1 Ta3 CorHyTel (a nog 6eapo npu
3TOM MOANOXKEHa noAyluka), U BCA MeguansHas
CTOpOHa HorW poctynHa gna paboTel. Hawgute
NPUKPENeHUA NOAKONEHHbIX MbILUL K 3a0HEeN CTo-
poHe ceganuiyHoro 6yrpa u nansnupyinTe Baoss

12 3ax 5290
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Puc. 6.16 — Nog akcnpeccom 4WHHON FONOBKW ABYINABON MbILLILbI
Gefpa pacnonaralTca ABe ANEKTPUYKM, KOTOPbIE HA3bIBAIOT
«4eTBEPTON NOAKONEHHON MbllLei». OHa COCTONT U3 KOPOTKON
rONoBKK ABYIMABoi MbILLbI, WAYLWEH OT ManobepLoBoi KOcTH
BBEPX K LUEPOX0OBATON NUHMKM OBAPEHHON KOCTH, W 13 CPEAHEro
y4acTka 6onbLON NPUBOAALLEA MbILLbL, MBYLIEA OT TOTO Xe MecTa
fenpeHHOI KOCT BBEPX K CelaNMLLHOIl BETBU Cpa3y nepef nof-
KONEHHBIMW MbILLLAMW,

HWXHero Kpas cepanviiHoro 6yrpa snepen npu-
MepHO Ha 3-4 caHTWMeTpa, W Bbl OOHApYXuTe
npo4HoOe npuKpenneHne GonbLLIOKA NpuBOOALLE
MbiLULUbL. [onpocuTe nauyveHTa NOAHATE KOMEHO
No HanpaeneHwio K mnoTonky, 4Tobbl OTAEnWUTh
3TO CYXOXWIWE OT MOJKOMEeHHbIX Meily. O6-
HapyXWe ero, npopa6oTaiTe GOMbLLUYI NPUBO-
OALWLYIO MbILLLY BHU3 OT €8 NPUKPEneHUs 1 no
HanpaBfeHu0 K cepefuHe 6GedpeHHOW KOCTH,
MOMHS O TOM, YTO 3TO AOBOSLHO KPYMHBIA CIOMA
mMuodhacumm v ana Toro, 4Tobel obpaboTaTe ero
Ha BClO rNybuHY, MOXeT noTpeboBaTkCA He-
CKOIMbKO Naccos.

Te, KTO NpenogaroT ABUraTensHylo Tepanuio,
MOTYT BbIGENWUTh 3Ty YacTb OOMbLLUOK NPUBOARA-
e MbILULbI, MONPOCKB CBOMX YHEHUKOR BbINON-
HWUTBE PacTAXKY CO CcrMboM Tasa, cfierka COorHys
koneHu. Mosieutca owyleHne 6onee rny6okoit
pacTAXKK 3agHEl HacTU HOr, YeM NpW 0BbIYHOM
HakoHe enepeq ¢ BbiMpAMIeHHBIMW HOramu.
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Takum obpazom, CI 0cTaHABNMBAESTCA HA 3aHER HacTh
3aTHINKA AOBOMBHO GNU3KO K TOMY MECTY, FOe Mbl ¥ HaYanu
Halwe OBWKEHWE, MHOTO CNOB W HECKONBKO METPOB ¢hacumm
Hasag. J7a MHWA — KOHEYHO, UX OBe (N0 OJHOW ¢ Kax oM
CTOPOHL) TENA) — COEAVHAET KAXDYIO CTOPOHY Yepena no
3agHeil CTOPOHE Wen ¢ NPOTUBONONOKHBIM NNEYOM, NPOo-
AOMKAACH Aanblue Cnepean BOKPYr XUBOTA K Seapy Ha TOW
Xe CTOPOHE, roe oHa U Havanack (puc. 6.17). OTcoaa NMHKA
pesKD CNYCKAeTCA BHM3 NO BHELIHEA CTOpOHe 6eapa W Ko-

fexHa, HO NepecekaeT NePenHIoe CTOPOHY reneHn, obpasyn
NeTN NoA BHYTREHHUM CBOOOM CTONMBl, A 3aTeM NOgHWUMA-
eTca Nd SGAHBFI CTOpOHe Tena U CHOBAa COeNWHAETCA C Yepe-
NoM MEAMANEHO OT MEeCTA CBOEro Hadana.

CnupaneHbleé NyT¥, ONYThIBAKWME TENO, BOBCE He
OFPaHUHMBAIOTCA ONUCAHHOW 30eck CNUpaneHOW MUHK-
el. YToObl NEAY4MTEL 06 3TOM GoNnee WWPOKOe NpeacTan-
NeHuve, CM. QUCKYCCHIO B KoHLE MNaBbl 8 {DyHKUMOHANb-
Hble NUHKK) v B Mnaee 10.

Puc. 617 — Takue No3MUMK ¢ NEPeKPYTOM NO3BOHOYHWKA Kak N03a TPEYroNbHUKA CNeLManbHO NPBAHAZHAYBHBI ANNA TOTO, YTOGLI PACTATHBATE

BEPXHUIA YHACTOK CNnpansHOR NUHUK,
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06wwue coobpaxenna
ANA TEpanuu ABUKEHUA:
B3aMM03aBMCUMOCTh

Brnonre NoHATHO, YTO PacTAHYTL W 3a0encTBO-
BaTb CI1 MOXHO BpallaTensHLIM1 1 NepeKkpy4nea-
HLWMMKN ABUXKEHUAMW, MonNyNapHbIA ceiyac «pora-
NWK» (MoAbem BEPXHEN YacTu Tena ¢ NepekpyTom),
NPy KOTOPOM NTIOKOTh CTPEMUTCA K MPOTUBOMONOX-
HOMY KOneHy, 3afeiCTBYeT BCIO BEPXHIOK YacTb

CI. «MepekpyTel» MOMK pacTArMBatOT BCIO BepX-
Hiolo yacTk Cll, a B 4acTHOCTM MO3WULMS «Tpey-
roNbHUK» cneuuansHo npegHasHaqeHa ana Toro,
yTobkl B HEW yuyacTBoBana ecs nuHUA (Puc. 6.17).
CylilecTByeT ACHOE OTHOLIEHVE B3auMO3aBUCW-
MOCTU Mexay ob6euMu CTopoHamu nuHuK; Pac-
TAHYTL BepxHio nesyto CJ1 npu pa6GoTe npasoit
eepxHeit CJ1 MoxHO, ce (4TO6 3achukcupoeaTs
Tas) U NepekpyTUB BCHA BEpXHIOW 4YacTk Tena,
cnoBHO Bbl CMOTPA Yepes Npasoe nJeyo.

Manbnauua CnupanbHON NHHUK

Xota CJ1 HaumHaeTca Ha 3agHenartepanbHomn
CTOpOHe 4epena, ee rnepBasi HacToALLasA CTaHUWs
HaxXoQuTCA Ha 3aTkiNOYHOM 6yrpe, a NepBbid ee
nyTb MPOXOOUT MO PEMEHHbIM MbILLILIAM rONoBkl U
e, C KOTOPbIMW MbI BNEPBLIE CTONKHY/UCE Kak ¢
KoMnoHeHTamu JlatepanbHon nuHum (Puc. 6.3A).
Ee nerko no4yBcTBOBATE CPa3y NOfL 3aTbINOYHbIM
Byrpom, ecnv nop yrinom HagaeuTb C OOHOW CTO-
POHBI KHYTPW MO HanpaeneHWw K OCTUCTLIM OT-
pOCTKaM LUEeAHOro No3BoHKa Noj NoBEpPXHOCTHOM
TpaneuMeBMAHOW MbILLLIEA, U OHa caMa OKaXXeTcH
B BaLLWX rianbLax, korga Bbl, HECMOTPA HA CONpPo-
TUBNEHWe, NOBEpPHEeTEe roNnoBy B TY XE CTOPOHY.

Cnepyowuia nyTe 370M NMHAKW, pOMBOBUGHbIE
MbILLLBL, NerYe YBUOETH U NMOYYBCTBOBATEL HA KOM-
HMGYOb OPYrom, MOCKOMbKY OHKM pacrnonarakwTcs
KaK pas B TOM MeCTe CMWHbI, KOTOpoe Tak TPygHo
novecars, KOrga oHo yxacHo Yewertcs. [Monpocu-
Te KOro-HWBYAb NOOHATL M CBECTW BMECTE Mgy,
Wy 6ONLLIMHCTBA Nogen Bkl yBUAUTE QOpMY POM-
60BUAHBLIX MbILUL, TONMKAKLMX KBEpXY NEeXallyo
Ha HAMK TpaneuneBuaHYe MbILULL.

Ecnu Bam ygacTcs MPOHWKHYTE Nanbuamm nog
MO3BOHOMHYIO TPaHWLy fonaTky Balled mogenm,
TO Bbl NOYYBCTBYETE TO MECTO, rae poOMGOBUAHLIE
MbILLLI NEPeXOAnT Ha NepedHIon 3y64aTyo MblLL-
uy. OaHako Gonbliasa YacTe 3Toro 6OMbLLIOTO Mbl-
LeYyHOro nnacTa CkpelTa 3a nonartkon. Y mopgewn
XPYMNKOro TENOCNOKEHWA HXHUE HYEThIPE UNW NATL

Ccnoes (KoTopble 3Oeck M 0BCYXOaTCH) BUOHbI,
Korga mofenk CokpawaeT 3Ty Moy (Hanpu-
Mep, Npu oKuMmanun) (Puc. 6.6).

CenAsb nepegHeil 4acTv 3y64aTol MbIWLUbl C
Hapy>XHOW KOCOW MbILLLEn Yepea Benyio NUHUIO
BHYTPL BHYTPEHHE KOCOW MBILLULLlI C MPOTUBO-
MOMOXHOW CTOPOHLI XOPOLUO M3yYeHa, v ee Nerko
yBUOETk, Kak Ha Puc. 6.7, n nansnuposarts. Tak
Mbl MOAXOOWUM K CO8OMHEHNIO BHYTPEHHEW KOCoW
MbILLULbI € NepeaHuM NodB3AOLWHbIM rpebHem K
ASIS.

Y106kl NPOOBUHYTLCA fanee BHU3, Pacnono-
XuTe nansukl Nog Kpaewm nepegHero nops3noLu-
HOro rpefHsa, a saTem OTBEAUTE W MEeOUaNbLHO
noeepHuTe TasobefpenHeid cyctas (Puc. 6.10).
Baww nanbiiel NOATONKHET KBEPXY Hanpsratens
wupokoi dhacumn (TFL). OTcroaa MOXHO No4yB-
CTEOBaTL NOAB3O0WHO-BoNbLE6epUoBbIA TRaKT
(ITT), B BEpxHe YacTn Gefpa [OBOMBHO HEACHO,
HO Bce Gonee 4YeTKo, CNyCKasach HUXE K KOMeHy.
Enu otBecTu Taso6efpeHHbI CycTaB M MOAHATL
cTony oT nona, MoXHo 6yaeT NoYYBCTBOBATL COe-
AuvHeHue |ITT ¢ nepeaHei 60nbLUebepuyoBOi MbiLu-
Lel Yepes KoneHHbI cycTasb.

CnepyiTe BHU3 Mo nepeaHein Gonbluetepuo-
BOW MbILLLE, N0 NepefHei CTOPOHE roneHn psaaom
¢ 6onbLieGepLOBOI KOCTLIO, U Bbl HaligeTe nnoT-
HOE CyXOXWunue, NoABnALLEeca U3-nog yaepxu-
BaTensa Ha MeauarnsHoON CTOPOHE NepeaHen YacTm
LMKONOTKK (Puc. 6.11). Y106kl NansnmpoBats 310
CYXOXKUNWE KaK MOXHO AanbLue no HanpasneHuio
K €& CTaHLUK Mex[ly NepBOA NNOCHEBO U NepBoi
KNWHOBUAOHOW KOCTAMM, CUNbHO COMHWTE CTOny
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B TeINbHOM HAaNpPaeneHUn U OTBEOUTE CTONY KHY-
TPM (Puc. 6.12).

TyT Xe Ha OpPyroW CTOPOHE 3TOro NpUKpe-
NNEHUA HAYMHAETCA ANWHHaA manobepuosas
MelWLA, pacumansHoO CBA3aHHAA Yepes chacumio
CYCTABHOW Kancynbl, HO O4€HL TPYAHO nanenu-
pyeMan (ckopee, nogpasymesaeman) wvs3-za 3a-
neranwmx noeepx Hee Muodacumn U dacy1ans-
HOW NOAYLLIEHKN HA HKHEHN NOBEPXHOCTU CTONGI.
Cyxoxunume ONMHHOW ManobepuoBoi  MblLULbI
NpoXeaMT NoA CTONOW, pacrnonarascs rny6Gxe
BCEX MPOYMX TKaHeW, 1 MOeT 4epes KaHan B Ky-
BOBMAHCA KOCTH {ONATL-TAKMW, NOYYBCTBOBATE €€
o4EHb CﬂO)KHO) W CTAHOBUTCA AOOCTYNHbLIM NANb-
nNaunKk cpasy nog NaTepanbHOW NOOBDKKOA LWW-
konoTkn (Puc. 6.14). 3gece nanemMpykaTcA gea
CYXOKUNMR, HO CYXOXUNWE KOPOTKOR manobep-
UOBOA MblLILEl {KOTOpOe ABRAETCA YacTaio J1M,
a He CJ1}) pacnonaraeTcs Bbile MO OTHOLEHWIO

K MWHTepecylowemMmy Hall CyxOXWnWi AfIMHHORA
6onbwebepuoBoOid MbILUUBLI, KOTOpOe [OCTUraeT
OCHOBaHWUA NATON MNIOCHEBOIR KOCTH, K KOTOPOR v
NPUKpEennAeTcA.

Muodpacuma ANMHHOA 60NbLLEGEPLOBOA MbILL-
Ukl NOOHMMAETCA NO HAPYXHOW CTOPOHE HOMM K
roNQeKe ManofepuoBol KOCTH, MOE H&TKO Npo-
LWYNEIBASTCA COBOWMHEHWE ¢ naTepansHOW Noj-
KOMEeHHOM MBILULSA — ABYIMaBol MbILLGRA Gelpa.
HauTe no CyxoxmnNUIo 3TON NOOKONSHHOW MbILLILbI
N HAPYXHOW 3aaHel CTOpOHe HOTW BBEPX K ce0a-
nuwHomy 6yrpy. OTcioga coeguHerwe CN nepe-
XOOMT Ha KpecTUOBO-OYropHyt0 CBA3KY, dpacunio
KpecTua v MbIUY, BEIMPAMAAIOWYK MNO3BOHON-
HUK. (MMansnauma 3TUX CTPYKTYP 0OCYXOAEeTCA B
cBAzK ¢ MMoBepPXHOCTHOR 3agHen nvHWel & Mnaee
3, No3ToMy Mbl HE CTaHeM NOBTOPATL 3AecCh aTOT
pasroeop).
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Nuckyccua 1: Bepxuaa CnupanbHaa
NUHKUA U NOBOPOTLI TOPCA NPH OCAHKE

[Nockonbky B TOHKe ASIS cyliecTBYeT, ckopese,
He MpPAMOE, a MEXaHWHeCKoe COeAMHEeHUue Hepes
Tas, a TAKKe WMEeeTCA Oenc BEeKTOPOB CHIbl, KO-
TOpbIE BAMAIOT HA MECTONONOKeHWe ASIS, Bepx-
HUWIA U HWKHWA y4acTKK CJ1, 3a4acTylo, XOT8 U He
BCErpa, paboTalnT OTOENbHO: B NDGOM cnydae,
06CYXDATE WX Ny4LULE BCETo NO 0TAeNbHOCTH. O6&
3TH HACTH, KOHEYHO Xe, OCTAKTCA CBASAHHBIMKA K1
MoryT paboTarb KOOpAVHWPOBAHHO, HO TaKKe MO-
ryT BLIFIONHATL M HE3ABMCHUMbIS (DYHKUMK,

BepxnuiA yuwactok CH, npoxofawwia ot 3a-
TeiIKA BOKPYM NPOTUBOMONOXHOrQ Natepant-
HOrc nne4esoro noaca K ASIS, wieanwHo pac-
nonoxeH AAA Toro, 4Tobbl «CNOCOGCTBOBATL»
MEAManLHLIM MOBOPOTAM BEPXHEW 4acTW Tena
(Puc. 6.18). Mbl roBopMM «CNOCOBCTBOBATL>,
NOCKONEKY  KNMHWYECKMA  ONbIT NOACKA3LIBAET,
yro CnupanbHas AWHUA PEaKo BLICTYNaeT npw-
YWMHOM TaKWX NOBOPOTOB W NMEPEeKPyTOB B OCaH-
KE, HO 3a4aCTYI0 KOMMNeHcupyeT Gonee rnyGoxue
NepekpyTel MO3BOHOYHMKA, MNPUHMHA  KOTOPbIX
MOXET nexaTb rae yrogHo (oM. Taicke [hasy

9, nocesweHHyro MNyGuHHORK (HPOHTANLHOR Nu-
Hui}. TIpK NOMOLLKM 3TOMO KOMNNEKCa MUGthacLmm
CIl MOXHO CoBepLIATE NEePEKPYThl NPY OGBIHHOM
ABWXEHUN UMW BBINONHEHWW OTAENbHBLIX YIPask-
HeHMFI, WA Ke OH MOXET BeICTYNaTk B Ka4ecTee
NOBEPXHOCTHOrO GaHpaxa rnyGoKore CKonmosa
WK1 UHOrC OCEBOrC NOBOPOTA.

3a cueT CBA3N MaX Oy rMyGoKWMK ¥ NoBepx-
HOCTHBIMW CTPYKTYPaMK, YWCAO OTASALHLIX MO~
AMthUKaUMA M UHAWBWAYanbHbIX CNocoGoB Npw-
MeHenus CJ1 npy noeopoTax NPocTo GecKoHeqHO.
YKOPOYEHHOCTE 3TON NVHKK HanpAMyio oT ASIS k
HYepeny co3AasT Y3HABAOMbIA TMM OCaHKK, KOTO-
Pbiil U3BECTEH NoGoMy Bpady (Puc. 6.18).

Korga ata nuHuA CO3NaeT HATAKEHNE Ha 3y0-
YaTYI0 MbILLY 4epe3 acuyrio BPIOLINHBE, 9T0 Bbl-
3biBaeT BEINAYWMBAHWE NNeYa W rpy,quoﬁ KNEeTKK
Mo 3TOA CTOPOHE U NPUBORWT K TOMY, HTO BEPXHAA
Y4acTk CNWHBI WA HAXKHAA YacTb LUen TAHYTCA NO
HAMPAaBNEHMIO K fNeYy, TAK 4TO rofo0Ba CMELLAeTCA
K N7Ievy, MHOTHA OTKNOHARCE B MPOTHUBONONOXHYIO
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Puc. 6.18 — HacTo eeTpe4alLlianca Moaenb 0CaHKK, CBA3AHHAR C YKOPa4uBaHueM 0fHON CTOPOHbI BBDXHEro yyacTka CnupanbHOR NuHNA.

(01082 CMELLIABTCS /MK OTKNOHABTCS B OfIHY CTOPOHY, MECTOMONOMEHWUE TONATOK PasnnyaeTcs, a TakxKe UMEET MECTO W CABMI WK NEPEKPYT B
TDYOHON KNETKE (BCe aTh NPWU3HAKK BCTb Ha 3TWX choTorpadnax) — nio6oi W3 3TUX NPU3HAKOB JOMKEH COOBLYMTL BPady O TOM, 4T0, BO3MOXKHO,
CnupansHas NUHKA Y4acTBYET B (DOPMUPOBAHIKM ATUX M3MEBHEHWA,

cTopoHy. Bce 810 npoucxoguT B OTCYTCTBUE
NPOTUBOHANPAaBEHHLIX CUM, WK OAXe «OBepX»
atux cun. OTtgenbHas HanpsbkeHHas (Mo Kakow-
nnMéo nNpuyMHe) MbilLa WNKM HarnpaeneHHoe &
APYTYI0 CTOPOHY HaTAXEHWE M0 Kakol-nméo MHON
nUHWK (Hanpumep, ykopodenHas JIJ1 ¢ Tol xe
CTOPOHBI, 4TO W paccmartpueaemas CJl) namenar
1, BO3MOXHO, 3aTEMHAT, HO HE UCNPABAT U3MeHe-
HWA, Bbl3BAHHbIE HATMKEHMEM BEPXHEro y4acTka
Ch.

SavacTtyro CJ1 thyHKUMOHUPYET B HarpasneHum
Beepx oT ASIS. Bnaropaps Becy Tazaun AencTayowmx
B HEM pa3HoHanpaeneHHbIX CUN pegko cnyyaeTcs,
yro CJ1 ottarusaeT ASIS cBepxy, CO CTOPOHbLI Mne-
ya unm pebep. OgHako [OBOMLHO HACTO OTAE/bHbIE

YacTy 3TON NMUHUKN OKA3BLIBAIOTCH HANPFXKEHHbIMMU;
NpUTOM, 4TO 3TO HaNpsXXeHWe He rnepefaeTca no
BCeW NuHWK. BblsaeT, 4YTo y4acTok oT Yepena go
3yB4aTON MbILULULI HanparaeTca 6e3 y4acTus Xu-
BOTE, UMW XE XUBOT BbI3bIEAET HATSKEHME Yepes
LLEIO, HO NAEYO MNPU 3TOM Brepes He BbiBOAUTCS.

Ons Toro, 4tobbl paznuyate W3MEHeHus B
3TOW NUHWK, HeobXoauMma npakTuka, HO Takue
ApKWUe NMPU3HaKW Kak COBWUIM UMW OTKNOHEHWA
B (OMOXEHWW rofoBbl, BbIABUXEHWE OLHOrO
nneya ernepeg wauM pasnuyus B HanpasneHun
rPYAHOW KNeTKK 1 nodka AOMKHbI MOMEHTAaNb-
HO COOBLWKUTL Bpady, Y4TO B 3TUX U3MEHEHMSX,
BeposATHee Bcero, y4acteyet CJl.

12% 34k 5290
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Nuckyccua 2: cBOfbI CTONDI
M OTKNOHEHMWe Ta3a

O6wenpuaHaHHO, 4TO nepegHAs Sonblwebep-
LOBAA M AMMHHAA Mano6epLoBan MbilWUbl BMECTE
hOpMUPYIOT «CTPEMA>» MOM CHCTEMOW CBOACE CTO-
Nbl. BonbLIeSepUoBas MbILLILA TAHET KBepXy CNa-
6yt0 HacTe MeguanbHOre NPOOONLHOrO CBoAA, Cy-
XOXMNS ANMHHOW MANOSEPLOBOR MILWLILI MEILLILBI
NOAAEPXMBAST KYGOBWAHYIO KOCTb, BadKHEWLLIYIO
Onopy NaTepasnbHOro CBOAA, W BCE BMECTE OHW NO-
MOFaloT NPefoTBPaTUTL NAAEHME NPOKCUMATNBHOR
YyacTw nonepedxoro ceoga (Puc. 6.12).

Bonee Tore, meXxgy HAMKW OBYMA CYLLECTBYET
W OTHOWEHWE B3aWMOCBA3W: paccnabneHHasn {(nnu
«3aXaTas 8 YIJIMHEHHOM NMONOXeHun») GonbLue-
GepuUoBan MbiLLUA B COMETaHWM ¢ COKpPAaLLLEHHON
WUAW «33KATOW B YKOPOUSHHOM NONOXEHMU> MAN0-
6epUOBOH MBILLLGIH NPUBOOWUT K (OPMMPOBAHWIO
OTBEAEHHOW KHAPYXW (POHWPOBAHHOM) CTOMLI,
a Takxe cO3AaeT MPeAncChIiKKW K NageHUo Me-
avanecHoro ceoga (cM. Puc. 6.13). O6partHeie xe
ABNEHWA, KaK NpaBuNg, NPUBOART K obpasoBaHnie
OTBEACHHON KHYTPW CTOMbI ¢ AOBONLHO BBICOKMM
CBOOOM, NpW KOTOPGHA BEC CMelaeTcs no crone
natepanbHo,

PyKOBOACTEBYACE HALUWMM HOBLIM B3rNAOOM Ha
Ch, Mbl MOXeM pacluMpuTb 3TO NpeacTaeneH1e 1
BKAKOHYUTL B HEMO BCHY HOMY LIENUKOM: GonblueGep-
LUOB3A MbILLLUA COSAWHAETCA C NPAMOA MbILLLE
teapa (MPN), ¢ NOPTHAKHON MblLULER (ansTepHa-
THEHLIA NyTe MPN), a Takxe ¢ ITT u TFL (CN).
B 3mv coegvHeHud NoagHWMAaTCA K Hawbonee
nepegHer YacTy TA30BOM kocTu: ASIS wnu AllS.
Yepea ANWHHYIO FONOBKY OBYFNABOA MbilUb He-
opa ManoGepUoBan MeILLLA COBAMHAETCA ¢ cepa-
FNLEHBIM BYrPOM, WAKM Xe, ORYIMMU CNOBaMKW, C
nHaubonee 3afHel YaCcTblo TAZ0BOW KOCTH.

Takum 06pasomM, CTPeMA Wnu «netnsa», ob-
pasoBaHHasa GonblUEGepUOBOA W ManoGepuo-
BOH MbILULAMKY, PACAPOCTPAHAETCA MO Hore 0o
TA33 W OKA3LIEAETCA CBASAHHOA C NOMNQXEHW-
oM Tasa (Puc. 6.19): OTKNOHeHWe Tasza kKnepeow
conmxaer crony n ASIS, oTHWMman, Takum 06-
paszom, BEpXHIG noamepkky y Gonewedepuo-
BOW MbIWULI, 4TO CO30aeT NPegnocbinkd (XOTH
W He Bcerga obAszarenbHbie) NageHui Mean-
aneHoro ceoga. W HaoGopoOT, OTKNOHeHWE Ta3a

< )
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Puc. 6.19 - Netno nop CTONOA MOXKHO paccMaTpHBaTk
B WIKPOKOM KOHTEKCTE GNUPanbHOR NUAWA 1 CBAZATL C
YINCHM OTKADHEHUN Tasa.

K3aOW, KaK NpaBufo, co3NaeT HaTAXeHWe Ha
SonewedepUoBod MellLE W ochabneHwe Manc-
6epUOBOM MBIWLK), HTO CO3faeT NPEANOCHINKK
OPMUPOBAHWA OTBEAEHHOH KHYTPW CTONbI.

O6patiTe BHUMaHWE W HA CNEayOWMA Bbl-
BOL: O4eHb HanpaxeHHan CH 3agHel 4acTu HOrK
MOXET OKasaTbed CHNbHee ppoHTansHoR CIT w
NPUBECTH OOHOBPEMEHHO W K OTKNOHEHWK} Tasa
K3aau, U K OTBeOEeHHON KHapyxu ctone. Korga
Mbl BAOUM TAKWE U3MEHEHWUA, Mkl MOHWUMAEM, YTO,
DOMKHO GbITh, 380HAR H4ACTL HUXKHEro y4acTka CIl
SHEHUTENLHO YKOPOTURACK B KAKOM-TO MECTE 3TUX
nyTei. Mpy NPOTUBONONOXHLIX U3MEHEHWUAX OTRE-
[EHHAA KHYTPW CTONA U OTKNOHEHWE Ta3a Knepeaun
YKA3LIBAET HA YKOPOYEHHOCTL B NEepefHeil HacTu
HIKHero yvactka CJl, xota nopobHele ABNEHWS
Haubonee YacTo CBAZLIBAKOTCA ¢ YKOPOYEHHOW
FyBUHHOA (PPOHTaNBLHOR NUHKei (M. naey 9}
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[luckyccna 3: HUKHUA y4aACTOK
CnupanbHOW NUHUK W TPAEKTOPHMA
[BMXEHUA KONEHa

CllBnuseT Ha coxpaHeHue TpaeKTopuK KoneHa
(cnocoGHOCTL KOMeHa ABWrathCs NPAMO Bnepeq
W Hasapg npu xopb6e, coxpaHaa B TOW WNKW WUHOW
CTENEeHW TOT e BEKTOP HanpaBNeHWs, 4To U Tas3
W LUMKONOTKA).

Ona Toro, 4ToGbl OLEHWTE COXpaHeHue Tpaek-
TOPUM KONEHa, MOXHO HabnoaaTh 3a ayLWLmM nps-
MO Ha Bac UM OT Bac NALMEHTOM 1 OTMe4aThb ne-
pemelLieHe koneHei. Minu Bel MOXETE NoMpocuTh
nauveHTa BcTatb nepef Bamu, NOCTaBWB CTOMbI
napannensHo apyr apyry. MNonpocuTe ero caew-
HYTb KOMIEHW Bnepeq, YAepXXWBas CTonbl Ha nony,
a BepXHIOK YacTk Tena AepXarb NpAmMo, Tak, 4To-
6bl AroAwLILI He CMELLanucs HY Hasamn, HW Bneper,
WHa4Ye 9TO BbISOBET OTK/IOHEHWE TpyOHOW KNeTku
Hasapg. Ha6niopaiTe 3a TpaekToOpuen KOneHen

(Puc. 6.20). Ecnv ogHo wunu oba koneHa Hanpae-
NeHbl KHYTPWU, OOHO K OPYroMy, npv OBWKEHUW
Bnepen, 70, BO3MOXHO, HWKHWHA yvacTok CJ1 Ha-
MPFXKEH C 3TOWA CTOPOHbI.

Korga Mbl ofpauwjaeM BHUMaHWe Ha TO, Kak

CIl upet ot ASIS Ha nepegHel CTOpoHe Taza K-

HapY)>XHOW CTOPOHE KOneHa, a 3aTeM BHU3 K BHy-
TPEeHHEe CTOPOHE LLMKONOTKMK, TO Mbl 6e30LWKMG04-
HO 3ameyaeM, KaK HanpsxKeHUe MOXET BMUATbL Ha
HanpaBneHuWe KONeHa, Co3[daBas HaTsAXeHue Ha
BHELUHEeW CTOPOHe KoneHa Nno HanpaseH o K Nu-
H1K, uogywen npasMo ot ASIS Kk MmeguansHon WK-
konotke (Puc. 6.21). Paccnabnexue atol nuHUM
CBEpXy WUnu CHU3Y nepen nokansHou paboTon Hag
MArKUMWA TKaHAMW Uk Nepef HazHa4yeHUeMm Kop-
PEKTUPYIOLLIMX YNPaXKHEHWIA NS BOCCTAHOBNEHWA
NpaBUNbLHON TPAEKTOPUMU [BMKEHUA KONMeHa 3Ha-
YWTENbHO NOBBLICKUT YCNELUHOCTb NIe4eHns.

lepeannn cTopoKa

HapyxHaa cTopoHa

BHYTpEHHAR CTOPOHA

Puc. 6.21 - Mockonsky CnupanbHas NUHWA NPOXOANT OT nepeaHei
CTOPOHbB! TA3a K HAPYXHOW CTOPOHE KOMNEHa, a OTTYAA UAET K BHY-
TPEHHEN CTOPOHE LUMKONOTKK, HANPSXKEHWE MO 3TOR NUHUN MOXET
BbI3bIBATH MEAWANbLHBIA NOBOPOT B 06NACTI KONEHa.

Piic. 6.20 — OugHNBan TpaeKTOPKIO ABWKEHUSA KONEHa, NONpOoCHUTE na-
UMEHT BbIBECTW KONMEHW NPAMO BNEPEe[, NOATAHYB Ta3 W HE NOAHUMAR
naTkw 0T nona. NoraGnogaiTe 32 TeM, NEPEMELLABTCA Nu «(hapa»
KONBHa KHYTPW MNI KHAPYXXK NPKU JBVKEHUU BNepes-Hasag.
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Puc. 6.23 — C To4KM 3peHis (YHKUWMOHWPOBAHWA, KOCTH Menanb-
HOTO CBOJA MOYKHO PAccMaTpyBaTh Kak OCHOBHYIO ONOPY «KaH03»
CTONbI, B TO BPEMA KaK KOCTW BHELLHEro CBOJa MrpatoT ponb
YPaBHOBELLNBAIOWIEN W CTABUNU3NPYIOLLEN «YKOCHHBI», HE HECYLLEN
BECOBOM Harpy3ku.

Puc. 6.22 — CTony MOXXHO AOBONBHO YETKO pa3feniTb Ha KOCTH Me-
AVanbHOro CBOA M KOCTW natepansHoro ceofa. HekoTopbie TaHUopb
Ha3bIBAKOT WX COOTBETCTBEHHO «NanbLEBOi» CTONOW 1 «NATO4HON»
CTONOW,
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[uckyccua 4: «nATOMHaA» cTONA
W KPecTUOBO-N0/B3/J0WHBIA CYCTaB

[asHo 66110 OTMEYEHO, HYTO KOCTW CTOMbLl JO-
BONBHO YEeTKO pasfenatTcH no I'IpOnOJ'IbHOI:I ocu
Ha KOCTW, COCTaBnsAlLMe MeauanbHbliA ceof, W
KOCTUW, cocTaensawLine natepansHeiii ceop (Puc.
6.22).

MosanmcTBoBaB OanNeTHY0 TEPMUHOMOIMIO,
MX MOXHO HA3BaTb «MATOYHOW» CTOMOWN M «Nanb-
ueeoi» cTonoi. «lanbuesas» cTona sBHO npef-
HasHa4yeHa B Mepsylo o4epegs A7 TOro, 41obbl
HECTW BEC: eclnv Bbl BCTAaHETE W NepeHeceTe Bec
Tena Ha nanbLkl HOMW, TO NOYYBCTBYETE fiaBfieHne
B rOfMOBKax Tpex nepebix NMACHEBLIX KOCTEW 1 A0
TapaHHoW KocTu. Korfa Mkl CMOTPUM Ha TO, Kak
TapaHHanA KOCTk BbICTPAUBaETCA B O4HY MNUHWIO C
OCHOBHOW HecyLLell KocTbio roneHu, 6onbluebep-
LIOBOI KOCTBIO, Hallla YBEPEHHOCTh JWLLIL BO3pac-
Taert. MNonpobyiiTe Ka4HyTbCA Brepes, yaepxueas
BEC Ha [ABYX HapyXXHblX nanbuax; U ecnuv y Bac
HET NPUBLIYKK 3TO JenaTb, Bam 6yneT [OBOMLHO
CMNOXHO, eCIM He BOBCE HEBO3MOXHO, YOEPXW-
BaTb Kakoe 6bl TO HY BbINO paBHOBECUE.

MATKa, KOHEYHO, MPUHMMAET Ha cebn Bec, Kor-
[a Mbl CTOUM W XOOWM, HO Ba Hapy>XHbIX Nansya
N CBA3aHHblIE C HUMW KOCTWU (‘-IETBBpTaﬂ WM nATas

nNtocHeBble U KyBoBUAHas KocTW) B GonbLuen cTe-
neHy npucrnocobneHsl AN yaepXaHusi paBHoBe-
cWA CTOMbI , KaK CBOEro pofa YKOCHHbI Ha KaHoa
(Puc. 6.23).

PaccmaTtpusas BepxHee OKpy>XeHWe «NAToY-
HOW» CTONbI, Mkl OBHAPYXXMBAEM ManobepLoByo
KOCTb, PacrnofioXeHHYK YHUKanbHbIM 0Bpasom
nop Mbiwenkom 6onbluebepuosoin koctn (Puc.
6.24). Ee pacnonoxeHvwe HeyAa4Ho C TOYKW 3pe-
HWUA YOepXaHWA Beca, 3aTo O4eHb yAa4HO A co-
NPOTUBNEHUS, CKOPEee, BEPXHEMY, HYEM HWXKHEMY,
HaTaKeHuo. V1 xoTa BOCeMb MbIlLL, MAOYUWMX OT
cTonbl, TAHYT Mano6epUoBYI0 KOCTb KHM3Y, OAHa
O4eHb KpynHas Mbillua, ABYrnasas Mbillbl He-
Apa, TAHET ee HanpsaMYylo BBEPX U KHYTPK.

Ecnun mel npocnegum Bce 3TO CoefjMHeHNe, To
CMOXEM 00LeAUHUTL «NATOYHYIO» CTOMY — OPYrn-
MW CroBamu, nateparnkHbid CBOL — C KpecTLOBO-
BYropHbIM CYyCTaBOM Yepes ManobepuoBbie Mbill-
ubl U KpecTuoro-6yropHyio ceasky (Puc. 6.25).
Cyas no Moemy ofbITy, YyCnewHocTs ynpasneHus
1 maHunynsauum CJ1, nponseoanMbIX HaLLMMK KO-
neramy Xxuponpaktamyd W ocTeonatamu, MOXeT
6bITb 3HAYUTENLHO NOBLILLEHA co3faHneM GanaH-
ca MArKUX TKaHel «NATOYHOW» CToMbl, Manobep-
LOBbIX MbILLL, FOMOBKW Mano6epLoBOi KOCTU W
naTtepansHOW NOAKONEHHOW MbILLLLbI.

w
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’ Pue. 6.25 — HkHAs 3agHas yacTb CnupanbHOA MMHWAW COBAUHAET

;{,} - narepanbHelil CBOA KPECTUA W KPECTLOBO-NOAB30LWHbIA cycTas. Ja-

;,' e TepankHbIiA CBOA W PACMONOXeHUe B0NbLUEGEPLOBONA KOCTH CNEdyeT

A NPWHUMATL BO BHUMaHWE Npu paboTe ¢ XpPOHUYecKOR KPecTLoBo-noja-
i B3A0LIHON AUCYHKUMRIA,
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Puc. 6.24 — Hap kocTamu natepansHOro cBoAa CToNk! Ha-
X0AuTCA ManoBepLoBas KoCTb, pacnonoXeHne KoTopoi
TOYHO HE NO3BONAGT 8f NEPEHOCUTL BECOBYIO HArpy3Ky
BHW3. KaK paa HanpoTue, ee NO3NLMS NOJ MbILLENKOM
donbLIEOEPLOBOA KOCTW NOAPA3YMEBART, HTO OHa npej-
HagHa4eHa s TOro, 4106kl CONPOTUBNATLCS BEPXHEMY
HaTAXeHuto. (BOCNpoON3BOANTCA ¢ NOBE3HOTO paspeile-
Hug ux Grundy 1982.)
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«ANATOMY TRAINS», Thomas W. Myers

Puc. 7.1 — JIuHnm pyKm
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1. Clemente C. Anatomy, a regional atlas of the human body. 3rd
edn, Philadelphia: Lea and Febiger; 1987: Fig. 506.
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AnHMM pyKH

7. AMHUM pYKH

OnucaHue

B stoll rnage Mol BbeNsem HeToipe MuochacuManbHbIX MEpUONaHA, KOTOPLIE OTXOAAT OT GCEBOra CKENEeTa K YeTbIpeM
«CTOPOHAM> PYKU M KMCTH, 8 MMEHHG K BONbLUOMY NAMNBLY, MU3UHLY, NAA0HKM M TEINBHOA CTOROHE KMCTW. HECMOTRA Ha 3Ty
NO4TU MACANLHYIC CUMMETPUI, NHKUKU pykK (Pre. 7.1) 06nanatoT BONeLLMM KONWYECTEOM NepexpecTHblX Muothacumans-
HbIX COBAMHEHWIA OPYT ¢ APYrOM NO CPABHEHWID C AHANOMMYHBIMU AMHUAMK HOT. 3TO NPOUCXOANT NOTOMY, YTO NNSYN M PYKK
HENoBEKA CNEUVanM3nPYIOTCA Ha ABWXEHUW {CpaBHUTE ¢ Gonee CTabUNBHEIMW HOramMW). A ANA 3TUX PA3NYHbIX CTENeHEN
AsuratencHoM ceobonb TpedyeTcA SoNbLLe pazHOOGPASHLIX NUMHKUK yNpasneHWa 1 ctabunuaauun. Tem He MeHee, MOXHO
BMONMHE JIOTUMHO PACCMATPUBATE PYKU, KaK UMEOWMWE TAYGMHHYIO M NOBEPXHOCTHYIO NMHWK HA NepeHei ,a TaloKe Ha 3a4-
HeR cTopoHe (PuC. 7.2). 3TW NUHUM PYKX HA3LIBAKOTCA TAK NO MECTY CBOEro PAcnONOKeHUA B MECTE NEPEXoaa Yepes NNeqo
(Pvc. 7.3). (B cneayioLlgit rnaBe Mbl PACCMOTRIMM MPGOCMKEHWUS ATUX MAHWA, KOTOPbIE NPOTHRG-MATEPASLHO COSANHSIOT
NNS4eBOA W TA30BLIA NOAC.)

3iavenne gna 0CaHKu

MOCKONbKY B YHUKANBHOA OCAHKE YEN0BEKa PYKU CBMEAIOT ¢ BEPXHEW HYACTU HALLIErT CKEaNeTa, OHW He ABNAITCA HacThiG
CTPYKTYPHOro «cTonGa» Kak Takosoro. MosToMy Mbl M BKIKOYMAKM HOCALME AONOAHMTENBHBIM XApakTep Horn B oboyxpe-
HHE OCHOBHBIX NPAMBIX M CMIMPANEHBIX FIMHWA, HO OCTABMNU PYKW ONA OTAENLHOre pacGMoTpeHuA. MNpy BoeM GBOEM BEce
M CBASAX € HALUMMKM MHOTOYHCNEHHBIMW OSACTEMAMM NuHK PYKW MMEHT 3Ha4eHHEe U ANnA OCaHKK: NO3WUMA NOKTA BAWMAST
HA CPefHIo YAacTk CMMHEI, & NO3MUMA NeHa CKa3biBaeT 3HAHMTENLHOR BO3OEWCTBME HA pebpa, We U MHOre Opyrue
y4acTki Tena. B 3Tof rnaee nogpoGHO PACCMATPUEBAIOTES AIMHAA HATHXEHWA, BEI3BAHHOTC PYKAMW B COCTOAHMM NOKOA No
OTHOWEHUID K OCEBOMY CKENeTyY, a TalkoKe HAaNPAXEeHHbIE NMMHWUKA HETAXEHWA, HAHWMHaHLWWE WrpaTh CBOH PONb, KOFga Mel IpU-
MEHAEM PyKK B pabaTta MnK CnopTe, Wik KOrga Mbl BUCUM HA PYKAX, KaK, HanpyvMep, Ha TYPHWKE WM Ha BeTKe agepesa.

[lewratenbHan hyHkuna

BeckoHeYHbI® KaXAOAHEBHbIE OENA W3YHEHUA MPSAMETOB, MAHWMYNALMA ¢ HUMK, PeakuMk HA OKPYXAWYo cpegy
TpeGWOT COBMECTHOW paboTel HAWKMX PYK, KMCTEA W Nas3, HAaNPaBNEHHGA NO 3TUM NMHWAM. FTUHWK DYK DencTeyroT npu-
6nH3MTENbHO Ha 10 YyPOBHAX W CYCTABaX PYKW, HTOGEI NPUENUaUTL NpeaMeT K ceba, OTTONKHYTh €0, BTAHYTL, BLITONKHYTL
WM CTadMM3MPOBATE HAWE COBCTBEHHOE TENO UNK MPOCTO HACTL MUPa BOKPYT HAC, KOTOPYIO Mbl XOTHM pPaccMoTpeTb U
M3MEHWTL. DTH NIMHUK Ge3PasAeNbHO CBA3aHbI C OPYTMMK JIMHUAMK, B HAcTHOCTH ¢ JlaTtepanbHoi, CnpansHom 1 OYHKLM-
cHanbHOW NuHKWAMK (TNaesl 5, 6 M 8 COOTBETCTBEHHO).

Nunne pyxy: noppobHoe paccMoTpeHue

JNHMK PyKn npeacTaBneHbl ANHUAMK, MOYWMMK OT OCEBOrSe CKeneTa K KUCTH PYKW, MopAgeK, B KOTOPOM OHW 3AECh
npeAcTaBneHbl, He UMEeeT ocoBOro 3HaHeHmn.
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Ta6nuua 7.1. JluHum pykn: MuothacumanbHble «<NYTH» W KOCTHBIE «CTaHUWK» (Puc. 7.2)

KOCTHbIE CTAHLIUN MHNODPACUWMANBHEIE PENMBCHI

A. FavourHas (PpoHTansHas MIHNA DYk

Tperbe, yeTBepTOE U NATOE Pebpo 1.

2. Manas rpyoHan Meiuua,
KNKYUYHO-TpYAHARA haclms

KnBOBUAHLIA OTPOCTOK
Oeyrnagas meliliua nne4a
BYrpucTOCTb NYYEBOW KOCTH

e

MepuyuocT Ny4eBor KOCTH,
nepeAHAs rpaHuua

WiunoBuaHbLIA OTPOCTOK 7.
Ny4eBOR KOCTH

Nyuesble KonnaTepanbHbie CBA3KW

JlapbeEnagHan KocTb,
KOCTb-TpaneLus

8. Meillybl TE€Hapa

Hapy»xHas NoBepXHOCTh 9.
60onbWOro nanoua

B. MloBepxHOCTHAA (BPOHTANBHAR AMHUS PYKA

MeauanwHas TReTh KNKUULlb, 1.
pe6epHbIe XPALLM,
rpyaMHO-NOACHUYHaA (racuma,
NOAB3AOWHGLINA rpebeHb

2. Bonblian rpyaHas Mbillua,
LHUpOHantian MbItLILa CriMHb!

MeavanbHad nnedeBas NWHWA 3.

4, MeOouaneHan MeXMbILLIGHHAA
neperoponka

MepwanbHbIA NNe4eBoH 5.
HaOMBILLENOK

Mpynna crubaTeneit
KapnankHelil TOHHENE 3aNACTLA

JNapoHnasa NoBepxHOCTL NanbUes 8.
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Tafnuya 7.1. (npoponxenue)

KOCTHBIE CTAHLIUMN

MUODACLIMANBHBIE PENBLCHI

C. FhyeunHan 3a8HAST TUHUT PYKu

OCTHCTBIA OTPOCTOK HAXHHX WeHHBIX
W BEPXHUX rPYAHLIX MO3BOHKOR, Nonepey-
Hble OTPOCTKM 1 — 4 WIeHHBIX NO3BOHKOB

MeguaneHas rpaHMua nonaTku

MlonoBKa NNeYegon KOCTH

NokTeaon oTpPoOCTOK

WwnoesuaHLIA OTPOCTOK NOKTEBOA KOCTH

TpexrpaHHaa KOCTh,
Kpr4yKoBraHan KOCTh

HapyXxuan noBepXHOCTb MU3MHLA

© X NGO RN

10.
11.

PoM&oBMAHBIE MBNULE ¥ MbNLLE,
NoAHMMAaKLWAnA nonarTky

MbILLBI-BPALLATENM MIEYEBOro CyCcTaBa

Tpexrnaean MeilLA Nne4a

MeprocT NOKTEBGH KOCTH

Nokreekie KonnarepansHote CBA3KK

Moyt r HMNcTeHapa

D. FlosepxrocTHas 3a0H8s JHs PYKY

3aTteinouHsbI Gyrop, BLIMHAA CBA3KA,
FPYAHLIE OCTUCTbIE OTPOCTKH

OCTbL NONaTKN, AKPOMUOH,
navepancHas TPeTh KIOHULbI

DensTOBMAHAA GYrPUCTOCTD
nnevYeBoil KOCTH

NaTepantHeld HAAMBILENOK
NNe4eRON KOCTH

TelnbHanA NOBEPXHOCTE NAanbLUes

1,2,3.

4,

10.
11.

TpaneuvesuaHas MbILLRA

DenstoBnaHas mMbiwua

IaTepanbHan MeXMEILLEYHAanA Neperopoaka

lpynna pasruGarensei
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Pue. 7.2 — NyTH 1 cTaHUMY JTHHAR Py

InyGuunan poHTaNbHAA NUHUA PYKK

C MLILWSYHONA TOMKK 3parid TnyOubHasn ppoHTansHas nu-
HUA pYK(TOTIP) HaUWHABTCA HANEPEAHSH CTOPOHE TPETLEN O,
4ETBEPTOre W NATOrO pedep ¢ Manoi rpyoHOR MelWLE! (PUc.
7.4). Ha camom gene, 57a MbItLILa 33KMOHEHE B KMOHHYHO-
rpyaHyto dacumio, KOTopas NPOXoAMT Noa BCNLLIOA PYAHON
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MblLUUEA OT KMIYWMUBl A0 NOAMLILKKW W BKNO4aeT B cebn
MAaNYIo FPYAHYIC W NOAKNKYMHHYIO MbILILL], 8 TAKXE UMEeT
COEOMHEHWUA C HEPBHO-COCYAUGTLIM CNNeTEHWEM W Nnmpa-
THYECKMMM TKaHAMMK B 2TOH obnactv (Puc, 7.5). OaHako ua
BCEro 3TOr0 KOMNMeKca Manas rpygHas Mbiwla ABNAETCA
FNaBHOR CTPYKTYPHON ONOROR Pyku.




AnHuM pyku

nanpy-

__ Bonluas rpyaas Mbili-
~ ua(ienpy

: Manast rpyaHas Mbiwia
M CBASAHHAS C HEW
chacuus (C311P)

~ Jlonatka u KoMnnexe
BPALUAIDLINX 111640
bl (T3I1P) .

Mc. 7.3 — JIMHWW PYKW HA3bIBAIOTCA MO MX OTHOCUTENBHOMY Pacnono- Puc. 7.5 — HauansHeie y4acTku Mmy6uHHoi poHTanbHon NUHUA pyki

KEHHID HA YPOBHE nneya BKNI0HAIOT B CE6A HE TONBbKO Manylo rpyaHYIo MBILLLY, HO TaKOKe 1 Npo-
Yue CTPYKTYPLI, PAcnonoXkeHHbIe B TOM ke hacumansHoi nNocKocTi o1
KNMH4YULBI W BHU3 K HIGKHEMY Kpaw NOAMbILLIKK.

OuctanesHoOW cTaHuven Manoi rpyoHon MeilULbl ABNSET-
CA KIOBOBUHBIA OTPOCTOK, OAWMH U3 YHACTKOB ONaTku, Ha-
npaeneHHbLIA Brepeq nog KNo4uLy, CnoBHo 60MbLLIOK nanet|
WU «BOPOHWUIA KMIOB» (MMEHHO MO3TOMY OH TaK U Has3BaH).
OTtcloga K pyke npoxogaT ABe APYrve MbllLbl: KOpoTKas
rofoeka fABYrNaBoi MbllUbl NAeYa W KNBOBUAHO-NNE-
Yyepas Mbiwya (Puc. 7.4). Mo Hawwum npaesunam obe oHu,
KaXeTCH, BbIXOAAT U3 UrPbl, NOCKOMLKY OHW PE3KO MEHSAIOT
HanpaeneHue, 3agaHHoe manoil rpygHoin meiwuein. Korga
Mbl paccmaTpusaem HOpPMaribHy 0caHKy (Mpuy 3ToM Yerno-
BEK CTOMT, & PYKM OMyLLeHbl No 6okam), Takoe Bo3paxeHue
LOEWCTBUTENLHO NpaBomo4Ho. OfHaKo e, Korfa pyku ropu-
30HTANBHO BLITAHYThI B CTOPOHLI UMK KBEPXY (Kak B TEHHUCE
npu ypape crnpaea), a 0CO6eHHO, ECAIN Mbl BUCUM Ha pyKax
(Hanpumep, Ha TYpHUKE WK, Kak o6e3bsaHa, Ha BeTke), 3Tu
mMuodpacLmanbHble KOMMOHEHTH OGLEAVHSIIOTCA B LENocT-
Hyto nuHwio (Puc. 7.6).

Korga pyku pacnonoxeHbl no 6okam, UX Bec TAHET
KHW3Y, a ansTepHaTuBHbIA NyTe MNP npogonxaeT uatu
BBEPX OT KMIOBOBWOHOMO OTPOCTKA Ha KMOBOBWMOHO-KIO-
YMYHOW CBA3KE K nartepansHon knouuue (Puc. 7.7). Otcto-
fa Mbl uOem fanee no eefyllemy Kpaw TpanelueBUaHOMN
MbILULBI, TakKuMm obpazom, MOABELUMBAA MepegHion CcTo-
POHY pyku, Mo cywlecTBy, K 3aTtbliky. 310 Hatankuesaer

Pic. 7.4 — Manaa rpyaHas Meiliua uMeeT 4YeTkoe hacuuansHoe co- Hac Ha MbIClb O TOM, HTO CcTparerns ne4eHs ocaHku, onsa
EAVMHEHKE C KOPOTKOW rONOBKOW ABYINABON MbiLULbI U KNKOBOBWHO- KOTOPOWN XapakTepHO BbIOBMXEHWe rofoBbl Brepen OTHO-
NNe4eB0ON MbILLLIEH Ha KNIOBOBMAHOM OTPOCTKE, HO OHW CNOCOGHB CUTENbHO BEPTUKANBHOW NIMHWW MNW CBEpPXBbINPAMIEHUA
NPeACTaBNATL NYTb AHATOMU4ECKOro Noesfa nuib Korﬂfi pyKkn pac- BEPXHWUX LUEKHbIX MO3BOHKOB, OODKHA BKNOHaTh B cebs
NOAAratoTCcs rOPU3OHTANLHO WK BbILLE FOPU3OHTANBHON NMHUK, BbicBo6oXaeHue TP,
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BepxHuit otgen
TpaneuneBnaHon
MbILLbI

KnioeoBuaHo-
KNIOHWYHaA CBA3KA

[pyrnasas Mblwua
fne4ya

AnoHespo3
JIBYTNABONH MblLULb!

lpynna crubarenei

Puc. 7.7 — Korga pyka BucuT Bonb Tena, MuodacumnansHoe
EINHCTBO NOJHUMAETCA OT KOPOTKO#N rONOBKY ABYINABON MbILULLI
N0 KNIOBOBUAHO-KMIOYUYHON CBA3KE K TPAneuneBMaHON MbILLLE W
3dBepLUABTCA Ha 3aATLIUNKE.

Puc. 7.6 — Korpa mbl BucMM Ha pykax, hacumanbHble COBOUHEHWUA NPO- |
xo04a1 no MONIP k pebpam u paxe fanee, COBAUHARA Ta3 C PYKOA. |

1 WWen, a Takke, KOHeYHo xe, Ha paboTte nne4va

Manaa rpygHan mbiwiya

Manyto rpygHyio MbILLLY W KNHOBOBUOHO-KIO-
YUYHYHO (DACLMI0 CIOXHO 0BHAPYXKUTb 1 PACTAHY T
OTAEenbHO OT 3aneralwein Hag HUMKM GOonbLIoN
rpyAHOR MbilLbl. Kak mbl yBugum ganee, ykopo-
HEHHOCTh 3TON MUohacLK MOXET OTpUUATENbHO
CKa3biBaThbCA Ha OblXaHWWU, NONOXEHWWU rONOBLI

M pyku. Korga Bbl BUCUTE Ha BETKE MMM Oaxe
BbirM6aeTe pyKy, Bbl, BEpOSNTHO, 4yBCTBYETE
pacTskeHue 3TUX TKaHeW, HO Bpady CNOXHO Ha-
6nofaTe HapyXHbIE MPOABNEHUA STOro Mpo-
uecca. 3eCt Mbl NPEACTABNAEM HALEXHYIO Me-
TOOMKY MaHyanbHoi paboTbl C 3TOW XW3HEHHO
Ba&XXKHOM W 3a4acCTyld 3aXaToil CTPYKTYpOii, pac-
MONOXEHHOW Ha MpoKcumMansHoM kodue MONP.
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MonpocuTe NauveHTa feYdb Ha CrWHY 1 Nog-
HATE BBEPX COTHYTYIO B NOKTE pyKy Tak, 4TOObI
ThiNbHAsA CTOPOHA KUCTW pacnonaranack Ha ctone
psigom ¢ yxom. MonoxuTe nanslel Ha peGpa B 06-
nacT NOAMBILLIKK MEXAY CYXOXUAUAMKU rPYAHORA
W WKrpoYarLLen Meilul. MeaneHHo NPocKonbaHW-
Te nop 6oMbLIyO FPYAHYH MBIWLY B Hanpasfie-
HWM TPYAWHO-KNKOMUYHOTO CycTasa, He nepecrta-
Bas Mpy 3TOM KacaTbCs MepeaHein YacTy rpyaHoit
KNeTKn rogylleykamu nansuee. BaxHo sbinon-
HATb 3TO ABWXEHWEe BOONL pPedep, a He BHYTPb
HUX UMW B CTOPOHY OT HMX. Bel NpogBuHeTeck fo-
BOMbLHO A@NEKO NOA rpyaHY MbILULY, MO3TOMY Ha
NpaKkTMKe Bam NPEeAcTOMT MOHATh, CKOMbKO KOXK
HY)KHO 3aXBaTUTk — MNOCKOMbKY pacTAXKa KOXW B
HaLUW NNaHbl He BXOOWT,

MeicneHHo npoeeguTe MUHWIO OT KNHBOBKUL-
HOro OTPOCTKA BHW3 U HEMHOTO MEANAnbHO K Tpe-
TbEMY, YETBEPTOMY U NATOMY Pebpy — YTOOLI BbIA-
TV Ha 3TY NUHKUIO, BAM MNPUOETCA [OBONLHO flaneko
NPOABUHYTECA NOA GOMbLUOA PYOHOW MbILILEN,
npexpae 4eMm NORBUTCA Nepeas Hagexna Ha 06-
Hapy»KeHWe Marnon rpyaHon meiwbl. OwyuiaeTtcs
OHa NOo-PasHoOMY — OT HECKONbKMX TOHKUX MbILLIEY-
HbIX MNACTUH, NpunerawLwux K creHke pebep, 0o
NONHOLEHHOW, CBOBOOHOW, NErko nanbnupyemon
MbllLbl. B 6onblUMHCTBE Cny4Yaes Bbl HE NpUYK-
HuTe GonbLIoro Bpeaa (HO CMOXeTe 3Ha4YUTENBHO
YNYHWWUTE MOBUNEHOCTE MNeYa), ecnu npoigere
nog BeaylvMm Kpaem Manoi rpyaHor MbilLbl,
NpUNOAHMMAR ee OT rPpyaHON KNEeTKUM W pacTaru-
Bas ee Mo HanpaB/eHU0 K ee NpPUKPEnIeHuo Ha
KNIOBOBWAHOM OTpOocTKe. MNMauneHT MoxeT NomMoHs
Bam, BLINONMHUB MeaNeHHbIl ONUTENbHBIM BOOX
MIW MOAHAB PYKY MO HAMPaBMNEHWUIO K MaKyLLKe.

Mockoneky Manas rpygHas Mblliua 3anera-
T B KMOBOBUOHO-KNOYUYHOW thaculuu, nonesHo
TAKXe pacTaXKa TKaHeW, pacronoXeHHbIX nog
GOnbLLUO FPYAHOR MbILULER, AaXe ecnu BaM He
yOaeTcs Hallynartk OTAENbHbIE NNACTUHKK ManoW
rpyoHon Mbllilbl. Korga Bel NOYYBCTBYETE MbLL-
Ly, NOMHMTE, 4TO nepBas MNacTHka Ha Ballem
nyTW NpUKpennaeTcs K nAtomy pedpy. Korpa oHa
6ymer ocsoboxiaeHa WNKU «pacnnasneHa», Bbl
BCTPETUTE CNegytoLlyio, KOTopas Npukpennsercs
K 4YeTeepToMy pebpy. Y nauneHTOB ¢ o4eHb OT-
KPbITOW CTPYKTYPOI TeNa Bbl MOXeTe 06HapyXuUTb
1 Ty NnacTuHKY, KoTopas NpUKpennsaeTca K Tpe-
Teemy pebpy (a y HEKOTOPBIX MOXHO HailTW Takxe
1 o6aBo4HYIO NNACTUHKY, MPUKPENNAOLLYHCH KO
BTOPOMY pebpy).

31a ob6nacTb, Kak npaBwuno, pegko 3ajen-
CTBYETCA B pamMKax Hallewl KynsTypbl, NosTomy
cTapanTech He npeBbillaTh NoOpora HyBCTBUTE b-
HOCTW BalLEro nauveHTa, a npy Heo6XxoauMocTH
nosTopuTe npouenypy. Npu pa6oTe ¢ xeHLWHa-
MW MMenTe B BuOy, YTO NumdarnHeckasd TKaHb
COEQMHAET rPyAb C NoAMbILLEYHON obnacTblo no
Kpar rpyoHoi mMeiwupkl. AKKYpaTHO «iponkigas»
nanbuamu nog 60MbLOH FpyaAHON MBILLER BAOMNb
pebep, Bbl cMOXeTe u3bexarb Mobbix npobnem,
CBA3aHHbLIX C PACTSXXEHWEM 3TON TKaHW,

Y70 KacaeTcs OBWXKEHWUR, CLENWB nanbubl 3a
HWXHEI 4acThbi0 CMUHBI U NOTAHYBLUMCE UMK BHWUS
K HOram Tak, 4ToBbl NONaTKK 3anpoKUHYNW Hasag,
FPYAHYIO KNETKY, Bbl CMOXETe pacTaHyTh 3TW TKa-
HW, HO CTapauTeck NpW 3TOM He BbIrMBaTh HUX-
HIOKO 4acTb CMWHBI, - B MPOTUBHOM Crny4ae uame-
HWUTCA Yron HaKnoHa rpyaHoi KNeTkKn, U pacTaKKK
He NPoM30NgeT.

JKenpecc ABYrnNasoi Mbiwibi

KopoTkas ronoeka feyrnasoil Mbillubl uoer
BHW3 OT KNIOBOBWOHOTO OTpOCTKA K ©Oyrpu-
CTOCTW NY4YEBOM KOCTW, OKaablBad, Takum 06-
pasom, BNMAHWE Ha TpW cycTaga: nneyYeson
cycTaB, MMNe4enoKTEBOW CycTae W nnedeny4e-
Bo cyctae (Puc. 7.8). CnegoeaTensHo, OHa
MOXET CyNWHUMPpOBATL npegnnedysbe, crudartb
NOKOTE W NO pguaroHanu cruéatb BEPXHWA OT-
en pyku (nioGoe M3 3TUX OBUMKEHWA MNKn BCe

BMECTe, B 3aBUCUMOCTU OT (hUBNYECKUX YCNOBUA
CUTYaLVUN W COKpAaLIEHUR OKpyXawLwux, copew-
CTBYIOLLMX WM NPOTUBOAESACTEYHOLLIMX MbILLILY).
Mon 3TuM 3Kcripecc MoesgoM  [OBYrNaBon
MbILLLBI pacnonaraeTcs pag SMeKkTpuyex, cno-
COBCTBYIOLUMX  pPacnpefeneHuilo  3TMX  MHOro-
yucneHHbix 3apad. lMop ABYrnaBoi  MbilLLER
OT KMOBOBWAHONG OTPOCTKA K nnedvy npoxogut
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KMIOBOBWOHO-NNeYeBas Mbilllia, Kotopas, Ta-
KUM 06pas3om, NPUBOANUT MNeYeByr kocTb. OT
nne4yeBOM KOCTW, PAOOM C MNPUKpPenneHnem
KHOBOBUOHO-NMIEYEBOM MbILLLbI, OTXOQWUT nne-
4yeBas Mblllua, MAyLAas BHWU3 K NOKTEBOW KO-
CTH W ABHO BbINONHANOWAA NOKTEBOW crub. U,

KNHOBOBWAHARA
nne4esan
Mbllua

[iByrnasas
MbILILA Neva

nng4yesan
MbllLa

cynuHarop

Pue. 7.8 — [Isyrnasan Mbiluua nne4a npeactaenger coboi akc-

npecc (A), NpoxoadALLMil 4epes Tpw cycTasa. [ny6xe nof ABYrNasom
MblLWLEl pacnonaratoTcs Tpu 3nekTpudkn (B), kakaan ns kotopbix

Jiy6nupyeT AecTBUe ABYINABON MbILULbI HA KX0M OTAENbHOM
cycrase. (GpaBHWTe C 4eTBEPTON NOAKONEHHOW MblwLen, Puc.

6.16).
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HakoHeL, OT NOKTEeBOW KOCTHU K Nly4eBOoW Npoxo-
OWT CYnWHATOP, CYMWHUPYIOWWA npegnnedse.
Bce 3710 ABNAETCH APKUM NPUMEPOM TOFO, Kak
yNpaensawLwni  3Kkcnpecc copmupyeTca Hapg
pPAOOM 3MeKTpU4eK, BbINMONHAKLWNX pasHble
thyHkumn. Bece atm mbiwuysl BxogAat B [@JP.

M kopoTkas ronoska [BYrnaBoiA Mbillubl KU nexauire
nof Hew ANeKTPUYKK APYrnx MbILLL NPUKPEnIATeS K Nyye-
BOi kKocTU. OT 060MX 3TUX NPUKPENNEHWUIA Ha NyHeBOrR KOCTH
Mbl MEPEXoaunmM Mo NepuocTy NyHeBOW KOCTU K ee LUWoBUI-
HOMY OTPOCTKY, pacnofiokeHHOMY Ha AUCTallbHOM KOHLUE
BHYTPEHHE CTOPOHbI 3anacThA, IGE Mbl NMPOXOAUM BHOMbL
ny4eBoi KonnatepansHon CBA3KKU, Hepes MblLLLbl 3anscThbs,
HaxofALLMECH CO CTOPOHLI 6OMLLLIOro Nankua, NagkesuaHon
KOCTW 1 KOCTU-TPaneuum K caMmomy 6onbLiomy nankLy (Puc.
7.9). W XOTa 3T TKaHU 1 CONPOBOXOAIOT CYXOXMUNUS KOPOT-
Koro pasrubatens 60MbLIOro nanbua M ANMHHOMA MbILLLbI,
oTeofsLLer 6onbLUOK Nanew, 3T1 MbILLLLI OTXOOAT OT NIOKTe-
BOW KOCTW 1 ABASAIOTCSA YacTamu Mny6uHHONM 3agHei HUK
PYKW — BOT NEPBLIA NPUMEP NEePEeKPecTHOR CBA3M MeX[Iy
3TUMK NMHUAMMW. MbILLLbI XKe TeHapa NpoLLe BCero paccma-
TpuBaTh Kak yuyacteyowmne B FOJIP,

E

«JlnHua Oonbloro nanbua»

Te, KTO NpakTuKyeT wuaTuy unn niobyo apy-
ry0 MeToOuKy, B KOTOPOW NPUMEHSAETCA Hagasnn-
BaHue 6onbWIUMI NanbUamm, OOMKHLI MOMHWUTE O
[®NIP, koTopas, ecTeCTBEHHO, 3aBepLuaeTca Ha
6onbwomM naneue. [AnAa nogoepxaHusa XopoLuen
MeXaHWKKU 1 300pOBbLA OpraHn3ma B JJJIHT&I'IbHOﬁ
nepcnekTvee HeobXxoOaMMO COXpaHATe ceobopy W
anvHy FOJIP, a pyku gomkHblI HAXOAUTLCA B CKPY-
TMEeHHOM MONOXeHWW, noka Ha 60MbLLIoK naney
okasblBaeTca fagnedve. Bpa4un, KoTopbie xany-
H0TCA Ha 60N, BbI3BAHHLIE TAKMMM HAOABNUBAHM-
AMK, NPaKTUHECKW BCerga CTpadaioT oT npobnem
F®NP, kak npaewno, B 06NacTax COEAWMHEHWUsA
nneya ¢ KrnoBOBMAHLIM OTPOCTKOM MAW KIOBO-
BUAHOMO OTpocTka ¢ pebpamiu. (CM. BCTaBKy Ha
C. 164, NOCBSALLEHHYIO Manoi rpyaHoM MbILLLE.)
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PHe. 7.9 - [®JP cnyckaeTes no NepuocTy Ny4eBoil KOCTM, MEPECeKasT BHYTPEHHIOKW NOBEPXHOCTD 3aNACTbs U COBAMHAETCA C GONbILMM

MaNbLEM ¥ BXOAALLMMW B B0 CTPYKTYPY MbILILAMW TEHapa.

MoBepxHOCTHAA (PPOHTANbLHAA NUHMA PYKK

MoeepxHOCTHaA ppoHTansHas NuHWA pyku (M®JIP) pac-
nonaraetca noeepx PSP 8 obnactu nne4ya, roe oHa Ha-
YMHEETCA LUMPOKOI MOMOCOW MPUKPENieHUA HEeCcKONbKMX
MbILLL, Y4ACTBYIOLMX B 3TOW NuHUW. Cnepean sTy JIMHMIO
HauMHaeT Gonbluas rpyaHas mblluua, obnafaiowan pagom
NPUKPENEHWIA, MPOCTUPAIDLLMXCSA OT KMIOYMLbI OO CPEAHNX
pebep (Puc. 7.10). LWupoyaiiuan Meilula crivHel (KoTopas
MaHa4ansHo, 3MOPUONOIMHECKKW, FBNSETCH «LUMpoYaiiLleil
MbILULEI XKUBOTa», HAXOQWTCA cnepeau 1, TakumM o6pasom,
BronHe 3aKoOHOMEpPHO CTaHoBUTCA YacTbio MNM®IIP) nogHuma-
eTCs OT OCTUCTBIX OTPOCTKOB HVXKHWUX MPYAHbIX NMO3BOHKOB,
NOACHUYHOW dhacumK, NOAB3AOLWHOro rpebHs u pebep. B
M®MNP no Gonbluei 4acTy y4acTeyeT nepedHuid Kpan wn-
povaiiLuei Mbiwubl. OHa NoAxBaThiBaeT GONbLUYIO KPYriyto
MbllLly HA naTepanbHOW rpaHuue fonaTky, W Bce Tpoe

13* 3ax 5290

MepeKkpy4UBalOTCA W CKPennailoTcA B MOSIOChl CYXOXUNuA,
KOTOpbI@ MPUKPENNATCA PAAOM APYr C APYroM K HUXHER
MOBEPXHOCTY NepeaHen YacTu nnedesoi koctu (Puc. 7.11).

37K nonockl 06LEANHSAIOTCA U CKPYYMBAKOTCA B Ha4ano
MeauanbHOM MEeXMbILLEYHOW neperopofku, tacuuansHoi
CTeHKW Mexay rpynnamu crubateneid n pasrmbarenei B
BEepXHel 4acTu PyKu; W aTa neperopofka npuBoauT Hac K
cneayroLen KOCTHOW CTaHUMK — MeauanbHoOMy HaaMbILlen-
Ky nneveBoi koctu (Puc. 7.12).

OT 9TOM TOHKM My Tk 06LIMHOIO CYXOXWUNWA crubarens ne-
JKUT BHU3, K COEAUHEHWIO C MHOMOCMOMHBIMK NPOAONEHBIMU
MbILLLIAMW HUXKHER CTOPOoHbI pyku (Puc. 7.13). OHun npoxoasat
YyepezKapnansHbIMKaHan3anacTbsA, MoAYyaepXKuBaTenemcri-
6arens, NPOXOAAT Haf, NafoHHO-NACHLIMW CBA3KAMUW 3ansc-
ThA, BETBATCA U YXOAAT B BNAranvLa cyxoXunui nansues, rae
B JanbHeiweM kpenaTes K pananram nansues (Puc. 7.14).

Pue. 7.10 — bonbluas
rpygHan mMeilULa Aena-
ETCA rMaBHbIM UTPOKOM
camoro Hayana Mosepx-
HOGTHOI (OpOHTanLHoM
TINHUK PYKK.
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BonblUas rpya-
Has MblllLa

GonbLas Kkpyr-
nas MbillLa

LMpoYanLLan
MbILLILA CRMHBI

Puc. 7.11A - [upoyai-
LA MbILLLA CIKMHBI 1
60nbLUas Kpyrnas mblwua,
HEBCMOTPA Ha TO, 4TO OHW
NPOXOAAT c3amu, MMBIOT
YETKOE COBAMHEHME ¢

TOW Xe PyHKUNOHANBHORA
MuochacumansHoil nno-

/ CKOCTHI0, 4TO 1 GonbLuas
TPYOHAR MbilLLA.

Pactaxkn ana MoBepxHOCTHO#H
n FnyOnHHON hPOHTANLHBIX MHUIA PYKN

[Ona Toro, 4toGbl MNO4YBCTBOBATb Pa3HULY
mexxay MNoeepxHoCcTHOM U [My6UHHOR hpoHTanNb-
HbIMW TIMHWAMMW, NArTE Ha CMWHY Y Kpas KyleT-
KW MW XKECTKOW KPOBaTK U YPOHUTE PYKY C Kpas
KpOBaTW NafoHblO BBEpX, OTBedA nne4yo. JT10
pactsxka ansa MAOJIP, koTopyio Bbl NoYyBCTBYETE
B 6OMbLLION rPYAHOM MbILLILIE MK OPYrOM y4YacTKe
nuHuK. Onsa toro, 4To6el NpeepatUTL ee B pac-
Tkky gna [®JIP, nosepHuTe 60nbLWIOK nanet
KBEpXY, a 3aTeM CABMHLTE ero BOOMb OCTafbHbIX
nanbLues, OTTAMMBaA ero OT Nne4a, Kak 6yaro ebl
TAHETeCh 6oMbLUMM NanbLeM 3a KNoYkom Gyma-
rv. Bel no4yecTByeTe, Kak pacTArMBaeTcs Bech
nyTe BBepx no ®JIP snnoTte Ao mManoin rpyaHoin
MbILILbI.

Puc. 7.11B - Havana M®JIP wwpoke
pacnpegenetbl o BCEMY TYNOBMLLY
OT Kno4nLsl (1) Bokpyr pebep go
Ta3a (5) u rpygHOro oTAena no3eo-
HOYHUKA (7).

LLnpo4aniian MeLLa CRnHb!
(o6ipesana)

bonbluas rpyaHas

Mbllila (06peaaHa)
MEﬂHaﬂbH df MEXMbILLIEYHAR

neperopogxa

Cyxoxunue obLiero
crubatens

Puc. 7.12 — [®JIP coepMHAET MEANANLHYIO NNEYEBYHD KOCTL
€ MeAWaNbHON MEXMbILLEYHOW NEPEropoAKON, a ee, B CBOK
04epefb, C MeguanbHbIM HaAMbILLIENKOM NNEYEBOR KOCTH,
PacnoNoKeHHLIM Ha BHYTPEHHEN CTOPOHE NOKTA.



AMHMM pyKH

Puc. 713 - bonbluas yacts crubartenei
KUCTW W 3aNACTbA OTXOAAT OT MEAWANLHOTD
HaaMBbILLBNKE, HO JAXKE TE U3 HUX, KOTOPbIE
NPUKPENNAKTCA B APYrux MecTax, ABNAITCS
yacteto MONP.

Puc. 714 — NOIP npoxoauT Yepes KapnanbHelii kaHan 3anacTss i BLIXOAMT Ha NafoHHYIO
NOBEPXHOCTL KWCTH W NanbLes.
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@ AMHnn pykm

pombosuaNLIe
MbILLLEI

npamas nare-
panbHan mblwya
TONOBSI

6onbLUan Kpyr-
nas Mbiua

MbillLA, MOAHM-

nopocTHan MatoLwan nonarky

Mbila

HagocTHAR ‘( ‘_:_:...,___
MbllUya - 2,
A T~

Pue. 7.15 — [ny6uHHan 3agHAA NMHWA PYKA HaqWHaeTca pomOoBUa-
HBIMW MbILLLLAMM, NOBEPXHOCTHLIE CIOK (hacLMKU KOTOPbIX NPOXORAT
K MOAOCTHOI MblLULE. 3[8Ck Mbl BUAMM TakoM e Nepexod, Kak u

B C/ly4ae CoeAMHEHWUA POMBOBIIHBIX MbILIL C NepeaHeil 3y64aTon
MBILLLEH NOA NONaTKON B pamkax CnupanbHON NNHMK.

Pue. 7.16 — AnbtepHaTuBHEIM 0TBETBREHMEeM [3J1P MOXET CTaTh NpAvE
narepancHas mMblliuad ronosel, CNYCKatOLWAACH K MblLlLie, NOAHUMAN-

FnyGuHHaA 3aAHAR NUHUA PYKK

Iny6uHHas 3afgHss nuHusa pyku (F3J1P) HauuHaetcs y
OCTMCTLIX OTPOCTKOB BEPXHWUX MPYAHBLIX U CEALMOro LUei-
HOrO MO3BOHKOB, UAET BHUZ U KHAPYXW No poMBOBUAHBIM
MbILLLIAM K MO3BOHOYHOW rpaHvue nonatku. Takum obpa-
30M, POMGOBMOHBLIE MbILLULI yHacTByloT 1 B CnupanbHoi
nuHuK (Tnasa 6) v 8 T3J1P (Puc. 7.15). 3geck acumans-
Hble NyTW PACXOAATCH HA CTPENKE Y NO3BOHOYHON rpaHunLbl:
CrivpancHas nuHWA ocTaeTcs B rMyGuHe nof NonaTtkon B
BUAE nepegHei ay64aToi Mbiwlbl, a Hawa 3J1IP npoxo-
[WT, BMecTe C NoAOCTHON MbILLLEN, Yepes 3aJHIon CTOpo-
HY NONAaTKW, 3axBaTblBas Ha CBOEM MyTU U Manyto Kpyrmyto
MbILULY, 3TU OBE MbIWUbI NMPUKPENNATCA K cnepyiouien
CTaHuWit Ha 3aQHelt CTOPOHE NIeYes0r KOCTU, Ha 60bLLOM
6yropke, psafilomM ¢ CyCTaBHOW Kancynom.

Ewe opHa eetka 3JIP HaumHaeTca Ha narepanbHon
HWXHEN NOBEPXHOCTW 3aTbINKa NPAMOW NnatepansHon MblLu-
ueﬁ ronoBbl U MOET BHW3 OT 3a0HWUX 6yr OpPKOEB Nnonepe4HbiX
OTPOCTKOE MepBLIX YeTbIpex LLUEWNHbIX NO3BOHKOE BMECTE C
MbILLLIEN, nogHMMaroLLe nonatky (Puc. 7.16). QuctansHowu
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Lei nonatky. BMecTe aTu ABe MblLULbI COBAUHAIOT FONOBKY 1 LIBAKY

HAl0CTHOI! MbILLLbI YEPES aNeKe NonaTky.

cTaHuMern 3TON NUHWKM ABMAETCHA BEPXHWIA Yron nonatku,
pacrnonoXeHHbIX cpasy Hag MecToM coefuHeHus poMG6o-
BUAHBLIX MbILLIL, HO 3TW hacyuarnbHbie BONOKHa COEOMHAOT-
Csl C HAOCTHON MbILLLEW, KoTopas NpoXoOvT BAONbL Bepxa
NonaTku B HAAOCTHOW AMKE K roNoBKe nne4esoi kocTu. Ta-
Kum obpasom, ['3I1P BkntovaeT B cebs, NO MeHbLUen Mmepe,
TPUW MbILLLBI, BpallalLmMe Nne4yesoi cycTas.

KoHe4Ho, 1 YeTBepTan U3 3TOW rPyNMbl MbILLL, 8 MMEHHO
nognonaro4Has MbillLa, NoKpeIBakoLas NepenHIoK Nosepx-
HOCTBb NTONaTku 1 nAyLan K nepegHein CTOPOHE roNoBKK nne-
YEeBOW KOCTU, ABNAETCA 3BEHOM 3TOW NTMHWK, XOTH B pamMKax
npasunn aHaTOMWHECKNX NOe3a0e NPU3HaTek 370 NPAMbIM CO-
eauHeHneM foBosbHo HenpocTo (Puc. 7.17). AnaToro, 4To6b
COEAMHUTLCH C NOAIONATOYHON MLILULEA BEKTOPY HATSKE-
HWA OT thacLm poMBOBMAHONI MbILLILII NPULLNOCH 6bl MPOATK




AvHnM pyku @

HaQoCTHAA
Mblilla

MOAKNoHUYHAR
MblLa

nonocTHas
MbILLLA

BonbLwan Kpyr-
nas Mblllla

Puc. 7.17 — Bropwim nytem [3NP ABMSETCA KOMNNEKC MbILLL, 06ECNEYMBAIOLLINX BPALUEHWE NMeYa, KOTOPLIMK ¢ ABYX CTOPOH OKPYXXeHa Nnonarka.
370T NYTh, NOCPEACTBOM MEXAaHUYECKOTO COBAWHEHUA, BKNIOYAET B ce6A 1 NOANONAaToYHYH MbILLLY.

yepes nexallylo Ha ero MyTW nepefHion 3yGuaTyo Mblll-
Ly, YTO HeJOMyCTUMO B COOTBETCTBMM C HaLLMMK npaeuna-
mu. BoamoxHO, Mbl MO 6bl CKa3aTb, HTO BCA 3Ta rpynna
MEILUL, NPpUCOeUHAETCA MexaHW4ecKn nocpencTteom nona-
To4YHOM KocTW. Kakoesl He 6binu 6kl HALLKM O0BOAbLI, O4eBHa-
HO, 4TO nognonarto4yHas Mbillda wurpaet WMCKNH4YUTENBHO
BAXHYIO ponb B coxpaHeHun 6anaHca [3/1P, u ee cneayet
cYMTaTh, BHE 3aBUMCUMMOCTW OT Npasuf, 4acTbio BCew 3TOW
NMHAAW.

37U HeTkIpe MbILLLBl, BXOASALLME B KOMMNEKe, o6ecne4n-
BaIOLMIA BpallieHue nnedva, ynpasnsioT KPYriow ronoBkoi
nne4eBor KOCTW MPUMEPHO Tak Xe, KakK MbILlLbl rnasHoro
A6MOKa KOHTPONUPYIOT TPAEKTOPUID ABVMXEHMA rnasa (Pwc.
7.18). Bot yTo nuwweT ®p3aHK YUNCoH, aBTop Hy[ecHon KHI-
™ «Pyka»1:

«Moar ynpaBnser pyko# u nansyamu ¢ Toi xe TOYHOC-
Tbl0, C KOTOPO# OH PYKOBOAWUT W rnasamu. B rnasHule v B
o6nacti rnne4a, rnas3 U rnneyesas kocTb cBo604HO Bpalla-
l0TCA (MM packa4nBaloTes) Bnepes-Hasan u U3 CcTopoHbl B
CTOPOHY, & Takxe BOKPYr CBOe# npoaonsHow ocu. U B o6o-
UX CAYHanxX PacronoXenne U NnpUKpeneHne aTnx Mbiiul) Ha-
CTOMLKO BLIBEPEHO, YTO M03BOMIAET OCYLUECTBIATE BCe 3TU
BBUKEHUS.»

OT Tena nneyveBoV KOCTWM psagoM C FOfMIOBKOW, K KOTO-
poOM NpUCOedMHsIeTCA Bpallailollad rne4vo Mblya, U oT
HUXKHEW CTOPOHBLI CycTasa, pAafoM C NpUKpenneHuem ma-
NON KPYrAoW MbilLbl, MPOXOAAT TPW FONOBKW TPexrnasow
MbILILBL NAeYa, NPepcTaBnAlowWein cneayowmii nyTe 3ToM
nmHun (Puc. 7.19). Korga pyka BACWUT BONb Tena, Tak xe
Kak v B cocTtase [MyGWUHHOW (PpPOHTANBHOW NIMHUW PYKHK,
nepexoq OT Bpallailolieil nneyo MbllWUbl K TPEXrnaBon
MbllULE Nne4a Bbi3bIBAET PE3Kyl0 CMEHY HanpasneHws,

Puc. 7.18 — MoXHo npoBecTH WHTEPECHYIO Napannenb
MEXCIY MbILULAMUW, KOHTPONMPYIOLUMMI ABVKEHWA [Ma3a, u
MbILLIUAMHK, YNPABNAILLMMI ABWKEHUAMU KPYTTIOA rON0BKKM
NNe4eBoi KOCTH.
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@ AuHMU pyKH

TPexrnasas Mblluya
njeya

Puc. 7.19 — MyTte Mbiwwy [3J1P, BpawjaioLynx nineyo, NpUCoLAMHABTCS K
TPeXrnasoil MbILULE, NPU YCNOBUK, YTO PyKa pacnonaraeTcs B ropu3oH-
TanbHOM, UK BbILLE FOPU3OHTANLHOIO, NOMOKEHWUH.

HO KOorga nne4o oTBefeHO, Kak B TEHHWUCE Npu yaape cneea,

3TN TPYNMnbl OKa3bIBaTCA CoOedUHEHHBIMW Kak cpacumanbno,

Tak U mexaHuyecku. Tpexrnaeaa Mbillla BeeT Hac BHU3 KVBI:II]I]K B A3W000

(Bxnioyas B ceba No NyTW U NOKTEBYIO MbILLLY) K KOHYMKY KyBbIpoK B aWkngo vnv A3t0f0 NpoxoawT Mo

NOKTSI, JIOKTEBOMY OTPOCTKY NOKTEBOW KocTW. Lns Toro, "3M1P. OH Ha4uHaeTcsa ¢ Toro, 4To KMCTh €O CTO-

4TOBLI OTCHOAA NPOOCIKATE ABUraThCs MNPAMO, Mbl MOTW pOHbI MW3WHLA KacaeTcs Tatamu, W OABWKEHWe

6bl MOWCKAaTL MbILLEYHOE CcOedWHEeHWe W 3acTOomnopuInCh NepexoauT Ha Temno NOKTEBOW KOCTK, TPeXrnasyio

6bl, NOTOMY YTO UCKATb HYXHO coefMHeHwe chacumanbHoe MbILLILLY W 3a[HI00 CTOPOHY nneva. (3arem non-

~ MEpPUOCT NOKTEBOW KOCTU NPOXOAWUT KHU3Y MO BCE AnnHe HbI KYBbIPOK MpopomkaeTca no 3agHen tyHk-

Hapy>XHOW CTOPOHbLI NpeanneYbsa. LMOHANLHOR NuHWK — cm. aesl 8 u 10.) BaxHo,
Korga mbl NnoaxoguMm K LUUNOBUOHOMY OTPOCTKY NOKTe- YTo6bl 3Ta NUHUA Gbina NPOYHOW U CUMBHORW, U

BOW KOCTW, TO MOXEM MeperTy AarnsLle no ceA3Konofod- [OCTaTO4MHO KPYrnoW — YTO6bkI KYBbIPOK MOMy4un-

HOW Kamcyne 3ansicTbd, @ UMEHHO MO NIOKTEBOW Konnare- ca. MoTepsa NPOYHOCTW Ha NOBOM yHacTke NMMHUK

panLHoi CBA3Ke, Ha HapyXHYI0 NOBEPXHOCTh TPEXTpaHHoW MOXeT MPUBECTU K TPaBMe.

W KPIOYKOBWAHOW KOCTEN 3anscTba, @ Takxe U Ha nepuoct

WU CBAZKKW, NPOXOoAsALlMe MO KWMCTW CO CTOPOHbI MM3UHUA

(Puc. 7.20). MoxHO Takxe B 3Ty JIMHWIO BKITHOYUTE U MbILL-
Lbl runoTeHapa.

NOKTEBAA
KOonnakTepuanbHaa Cea3ka

NOKTEBOM NEPUOCT KOCTH MbllUBI TUNOTEHAPA

Puc. 7.20 — [371P npoxouT 0T NPUKPENIEHNs TPEXTNABoi MbILULLI K NOKTEBOMY OTPOCTKY NOKTEBOA KOCTW N0 NEPUOCTY NOKTEBOR KOCTH 1
4yepe3 BHEeWHNIA Kpai 3anacTbA K MbILLLIAM TMNOTEHapa U MUSKHLLY.
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MoBepxHOCTHAA 3aAHAA NIMHUA PYKKM

MosepxHocTHan 3aaHaa nuHua pyku (M3M1P) Ha-
YMHAETCA C LUMPOKOM MoNochkl OCEBLIX MPUKPENNEHNia
TpaneuueBMOHON MbILLLLI OT 3aTbiIo4HOro Byrpa Ao
oCcTMCTOro oTpocTka T12. 3Tk nyTn cnusaloTcs Ha
NyTM K OCTWU NONaTKW, akpoMMOHY Nonatkv KU nare-
pansHOW TpeTu KnioYuubl (Puc. 7.21).

Ha camom pene oTpenbHble COeOUHEHWs B 3TON
o6nacTv NpPegcTaenaioT HEKOTOPbIN MHTEpec: OTAEeNb-
Hblg BONOKHA TpaneuneBrMaHON MblLULbI COeQUHAKTCA
€ 3aJHVMW BONOKHAMW AENETOBUOHON MbILLLLI; LLeid-
Hble BOMOKHA TpaneuneBMaHON MblLLbI COeOQUHAKTCS
€O cpefHer OensTOBMAHOW MbILLLEW; a 3aTbiNo4HbIe
BOMOKHA TpaneuueBMAHON MbILWLUbI COBAMHAIOTCA C
nepegHein OensTOBUAHON MbILULEA. 3TO AEMOHCTPKU-
pyeT Ham, 4to TI3JIP npoctupaetcs no nepegHen
CTOPOHE nfeYa — 370 4acTO BbI3bIBAET NMyTaHWULY, Ha-
MPSKEHHOCTE U HENpPaBMNLHOE NPUMEHEHWE 30HbI Ne-
pefHein OensTOBMAHOM MbILLLLI U NeXalumx nog Hen
TKaHel, ecny paBHoBecKe nneYa HapyLleHo.

Bce atn Tpaneuve-gensToBUAHLIE NUHWK CNWBa-
10TCA Ha OensToBugHoM 6yropke, rge chacumansHoe
COeMHEeHWe NPOXOAUT NoL NNe4YeBon MbiLLILEr U 06b-
EAMHAETCA C BONMOKHAMK naTtepanbHON MeXMbILLey-
HOWM neperopogku (Puc. 7.22).

3ta neperopofka, oTtgenswwan cribatenu ot
pasrubareneu («nepegHio» CTOPOHY KUCTU OT «3ag-
HEel»), CryCcKaeTcs K CBOEMY HWKXHEMY npukpense-
HUIO HA NaTepanbHOM HaAMbILLESKE NNeYeBoi KOCTH.
Ot atoi cTaHumMmn NyTb UAET Aanblue No obLiemy cy-
XOXKUINWUID pasrnbartens W NogxBaTbiBaeT MHOXECTBO
NPOAOSIbHbIX MbILLL, PACTONOXEHHbIX A0pCankHO no
OTHOLUEHWID K Jy4e-NIOKTE MEXKOCTHON mMembpaHe,
KOTOpan NPOXOAMUT Nof ThifbHbIM YOAEPXUBATENEM
MbILUL, 3ansacTbs W nansues (Puc. 7.23).

06wue BLIBOALI

Takum obpasom, BCe 4eTbipe NWHUKA PyKu pac-
ronaratTcsa no ee ctopoHam. B o6nactu nneda nu-
HUW pacrnonararoTcA B MNOBEPXHOCTHOM WU rNy6oKOM
cnosix No o6enM CTOpoOHaM rPYOHOR KNETKW, U UMeH-
HO Ha OCHOBE 3TOr0 UM WU NPUCBAMBAKOTCA UX UMeHa
(Puc. 7.24).

B BepxHem oTaene pyku BCe YeTbipe NMHUKA OKpY-
KalT NMAeYeByld KOCTb, MPWU 3TOM OBe MOBEpXHOCT-
Hble NIMHWW NPEefcTaeneHel ckopee hacumansHbIMKU
CTPYKTYpamu, a fiege rmybuHHble — B BonbLUe cTene-
HU MbILLEYHBIMK TKaHsMK (Puc. 7.25).

AMHMH pYKH

Puc. 7.21 — [oBepxHOCTHAR 3aHAR NUHNA
PYKI HA4MHAETCA C KOMNAEKCA Tpaneunesms-
HO#W U NeNLTOBMAHON MbILLILL.
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@ AvHuM pykun

TpaneuneBnaHan MbllLa
danp)

BonbLuas rpyaHan Mbitila
(N®nP)

Manas rpyaxas meiwLa u
£8A3aHHAA C Hel thaciun
(renp

= [lonaTka 1 MbiLLLb], BpaWa-
wolwme nneyo (F311P)

S T

Puc. 7.24 - B o6nactu nneya nuHWM pyKW PacnpeaensTca 0T nepesHeit CTOPOHBI
K 3aHei no 4eTKMm hacumansHbim nnactam.

o
-

—_—

BT

e
——

e

B HWKHEM OTOEene pyku W KUCTW PacrnonoxXeHue NUHWIA
ocTaeTca TMpeKHWM, HO COOTHOLWEHME TKaHel MeHseTcs:
B coctaBe 06eux NOBEPXHOCTHbLIX NMHUA MHOro MbIWIL, a
rny6UHHBIE NUHUK COCTORT NPaKTUHeCKK U3 oOHou thacumm
(Pwc. 7.26). A B KNCTU MbILLILBI NOBEPXHOCTHBIX NMHWIA Npe-
BPALLAOTCH B CYXOXWNWS, XOTA, B Haluem MOHUMaHWM, B
NMUHAIO MOXHO BKIMIOHYWUTE U PAA MbILLL, COBCTBEHHO KMCTM.
[Be rny6uHHbIE NMHUM BKNOHAKOT B ce6a MbilULbI TeHapa 1
runoTeHapa, KoTopble, Kak noKasaHo, NoKpLIBaT YAepXu-
Bartenb crubarenen.

Puc 7.22 — [lenstoBugHaa mblua
COBJIMHACT NNEYEBYI0 MbILLLYY

€ natepanbHoit MeXMbiLeY-

HOI NEPEropoiKoN U HKe — C
narepansHbiM HagMbILLENKOM

1 NNe4yeson KOCTH.

Puc. 7.23 — Ot natepanbHOro HaaMBbILLENKa CyXoxunie obLiero crubatens BMecTe ¢ NpoYumu, 6onee
my60Ko pacnonoXeHHbIMK pasrnbatensmy, BeiBoguT MN3J1P Ha ThINBHYI0 CTOPOHY KWCTH.
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AUHUH pYKH @

]

MEPE/IHSA CTOPOHA

[Ay6ukHan 3ARHAR NMHKA PYKK

Tpexrnanas MeluLa

3A[HAA CTOPOHA

Puc. 7.25 — B BepxHem OTfieNe pyki ABe rmyGuHHbIe NTUHWA NPeACTaBneHbl MbllULAMMW, @ NOBEPXHOCTHLIE NUHUK — NCKNIOYUTENBHO chacLnen.

Iny6uHHas dpoHTansHas
: q’.pn?mus pyKH [syrnasasn Maitila U cribareny M
! i
: "
T X
; - MosepxyocTHan dpoHTanbHan N
A SIMHWA DYKI b
E Meauansras neperopepka E
]
H MoBepXHOCTHAA 3aTHAR
A THENR PYKI c
fi Tarepankias neperopojika. T
¢ P
T 0
0 H
0
H
A

1

]
|
|
|
|
{
|
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|

!

NosepxHOCTHAA (hpoHTaNLHAR
THHHA PYEH
M
' [nybuHHas (hpoHTANEHAR E
; TIAHIAE YA :
A TlBpUOCT MYHEBOR KOCTH %nyﬁmtraﬁ 3aHAR NYHUA PYKH ﬁ
BF BPHOCT NOKTERON KOGTH A
s n
|-F b
A H
}' n A
i b f
H
A A [ToBepXHOCTHASR 3aaHAd AMHME PyKW c
1 Tpynna pasrubarenei T
} 0
C : P
i 8 ToBEpXHOCTHAR 3AKHAR o
0 TIAHUA PYKEH H
E Cyxomunua paarubarenei A
A
; = FryGukBan hpoHransHas
TnyBuHHaA 2agHas Zeic i
NHIE DY - THMA p_ym
i
!
MoBepXHOCTHAR (DPOHTANLHAR THHAG DYKA
B KaprianbHbiit KaHan 2anacTba
3ARHAA CTOPOHA
=S =iV e e e T T = A e T oAl

Puc. 7.26 — B HukHem OTAENe pyku ABE NOBEPXHOCTHBIE NUHUKM OOPMAEHBI MbILIBYHO, 3 [1BE MMYBUHHBIE — UCKNIOYUTENLHO (DacUManbHO.
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@ AMHWH pYKM

06wue coobpaxexna
ANA MaHyanbHOR Tepanuu

CyllecTsyeT OrPOMHOE MHOXECTBO MAHYANb-
HbiX NPWEMOB W YNpaXHeHWA ana padoTel ¢ MU-
ohacurancHeIMU TKRAHAMK NAeva K Pyku. YTobw
3aHUMATE CMAMLLIKOM MHOrQ MecTd, Mbl OrpaHu-
HAMCS Wb HECKONBKUMK NPUMEPaMH TOMO, KAk
MOXHO 33A6MCTBOBATL, PACTAHYTE W YKPENUTL
3TH NMHWK B LUSNoM.

BoT npocTOR cnocod OUeHUTL COCTOAHME Ye-
TRIPEX MIMHWA PYKW ¥ Balerg nauveHtTa Win Mo-
aenu. BeTadeTe NUUOM K NauWeHTy WM BO3bMUTE
3a 3anNACTbA, 4 ero NONpPoCHUTE GTKNOHUTLCH Ha-
337 OT LMKOMOTOK B «METNp» COBCTBEHHLIX PyK,
B TO BpeMa KAk Bbl noaOepxwvsacTe ero Bec.
Ecnu Bl GyneTe yoepXuBaTb 3anacTbi U PYKK
NAUMEHTA B NMONOXEHWM NaTepanbHOro NoBopoO-
T4, TO NAUMEHT B LENOM MOYYBCTBYET pacTaxe-
HMe (Mnin orpaduderue aswxeHus) e N3P or
TpaneyMeBMaHOW MbMUULI BNACOTE A0 pasrnéarte-
nen. Ecnu Bel OyAETe yaepxXvBaThe ero 3anacTbs
W PYKU B NONOXEHUW YMEPEHHO CUNMBHOIQ Menu-
ansHOro NoBOPOTA, TO OH OWYTHT ofWEee pac-
Taxenne B [3MP no pomGoBMOHBIM MbILLLAM W
MBILLILAM, POTHUPYLUMM NNEYs, K Aanee A0 KOHua
ArHMK. [na NpoBepku QPOHTANLHBIX AUHUIA PYKK

BCTAHLTE NO3AAM CBOSrO NAUWEHTa W BO3bMUTE B

PYKM ero 3anacTea. MonpocuTe ero HaKNoOHUTLCA
ENSpeq OT LWMKOMOTOK, a CaMu NogAspXuBaiiTe
BeC ero Tena. Ecnu Bel noBepHeTe ero pyku nate-
paneHo, OH, B NEPBYI0 a4epenb, NOYYBCTBYET pac-
TxeHue B MNMOMAP, B SonblUOW rpyaROR Mbiwle
1 rpynne crubarensii; a ecnu Bbl NOBEPHETS &ro
PYKM MeauanbHo, TO, CKOPEee BCEro, OH OWyTWUT
HaTsXeHWE B SORLLUSA CTENSHM B MANON MPyaHONA
MbILLLE U BCOI ocTankHo#i MPAP,

B onuvcaHum STOro yNpaXkHEHUA MHOMO «Bepo-
AITHO» WU «B USNOM» UMEHHO NOTOMY, YTO B pyKe
nepecekasTea MHOXECTBO Mbil {CM. HUXe Ouvc-
KyocCUi0 2, NOCBALLEHHYID NEpeKkpecTHbIM Mbill-
uam). Ecnd Ball NAUMEHT He OLYILAET PacTaXe-
HUA B MHTEPECYILUWMX HAC 3AeCk 30HAX, TO CTOWT
OTMETUTL TE OGNACTH, rAe OH BCE-TAKW HyBCTBYET
pacTaXeHue, NOCKONbKY patoTa HAJ AOCTHKEHH-
€M ANWHLI KaK paa B 3TMX 06NacTax — onaTbh-TaKK,
KaK NpaeBung, NOCKONLKY (hUKCAUMA MPUBLIYHBIX
ANA paGoTel NONOXEHWIA TEAA MOXET B O4EHb 3HAa-
YUTENBHOR MEPE YCUNWBATH HANPKEHWE B PyKax
— NPUBAM3KT TENO BALIEro NAUMeHTa K «HOPMASb-
HbIM> ONUCAHHBIM BbILE CTPYKTYPAaM.

Nuckyccua 1:
NO3NUMA NoNaTku u Ganamc ocanku

MOBUNLHOCTE NONATKK (N0 CPABHBHIO ¢ huK-
CHPOBaHHLIM NONOXEeHWEM Ta30BOR KOCTW) ABMA-
£TCA UCKAYMTENBHO BAXHOW ANA BCEX TeX 3apad,
KOTORLIE MOMYT BLINONHATE HALUM PYKW W KWCTH.
OevikeHun KNIHULLI OrpaHuyeHbl, a ee yHKUMA
COCTOMT, B GCHOBHOM, B TOM, YTO6EI CNepeaw yaep-
XKUBATL PYKY B CTOPOHE OT petep. Mnevyepan KOCTb,
33 CHET KPYrNoW ronoBKK, MOXeT ABUraTbCA BO BCe
CTOPCHL!. M MMEHHO NGNATKA A0MKHA CABUraTL Cy-
CTABHYIO BNAAUHY U NPUMUPATE NAEHEBYIO KOCTL C
KAHHUUEH, & TAIOKE YNpaBnAaTh U3MEHAWIEN CBOS

AONOXEHUE PYKOW, COXPaHAA NPW 3TOM onpefe-
NeHHy cTaluNkHOCTE Ha 0CeBoM ckenete. Onpe-
AenuTe MpaByNbHCE, HeATpansHoe nonoXeHue
noNaTku, B KOTOPOM OHA CNOCOGHA NepeMeLuaTs-
CA, PEarMpya Ha BCE HALUMW XEenaHws, - BOT CTOA-
Was Uuens ana MaHyanesHore Tepanesra.

MNMoHWmaHue Toro, Kak coanaHCVpoBaHbl rpyn-
Mbl MbilUL, OKPYXAIOLWWE AENG NONATKH, NOMOXET
AOBUTECA yenexa, 0CoBeHHO eCNW Mbl COCpegoTo-
HUMCA HE «X»-DEPA3HOM PHUCYHKe nonatku. Ecnn
MBI NOCMOTPHM HA ONATKY C38AM, TO YBUAWUM, YTO
Ha HEe NPaKTWHSCKW CO BCEX CTOPOH AGHCTBYIOT
BEKTOPEI CUN HATAXEeHWA (Puc. 7.27),
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M2 HUX BblAENAOTCH 4YeTblpe BekTopa, obe- 4acTo BCTpeYaeTcs Ha (PoHe CrpaMnNeHHoro rpy-
cneynBarlLue cTabunbHOCTL NONATKM W onpefe- HOro maruéa (nnockas cnuHa), 3yéuaras mMbiiua
NALME ee rnonoXeHue, 1 UMEHHO OHK 06pasyioT 3aKNUMAaETCH B PACTAHYTOM MONOXeHun, a nonar-
a70T «X». OfHa NepeknaamHa aToro «X» obpasy- Ka cbnmxaeTcs ¢ OCTUCTEIMW OTPOCTKaMM.
eTcs poMB0OBMAHO-3y6YATON MBILLULEN, KOTOPYHD BTopan nepeknaguHa sTOro «X» COCTOMUT U3
Mbl BrepBble BCTpeTunu B CnuvpansHOW NUHWMK HIKHErO OThena TpaneuneBMoHON MbilLbl, KO-
(Thasa 6). N xoTA pomBOBUAHBLIE MbILLIULI U 3Y0- TOpan TAHET OCTh A0NaTku MeguanbHo W KHU3Y,
yataa mbiya B CJ1 gencTeBylOoT COBMECTHO, B W Manow rpyaHoM MbllUbI, KOTOpas TAHET K-
TOM, YTO KacaeTcs NOMOXEHWs1 NONaTku B paMKax BOBWAHbLIA OTPOCTOK KHW3Y U KHYTPW, TO €CTb, B
MUHWIA PYKK, OHW paBoTarwT ¢ AByx cTopoH (Puc. uTore, TAHET NONaTtKy KBepxy v narepaseHo (Puc.
7.28). 3yb4aTan mbillLa TAHET NonaTky KHU3Y W 7.29). OTO NPOTMBOCTOSIHWE, Kak Mpaewno, npw-
natepansHo, a POMOOBUOHbIE MbILLLLI — KBEPXY BOAMT K TOMY, YTO Manas rpyaHas mbllliua yko-
M MeguansHo. XpOHWYEeCKW yKopodeHHad («3a- payunBaeTcs, a HUXKHAA TpaneumeBnHas — pacTa-
Kataa B YKOPOYEHHOM MONOXeHwun») 3ybyarasn rMBaETCA, YTO MPUBOAUT K OTKITOHEHWIO NOnaTkn
MbllLa TAHET NonaTtky K 3afHewW NOBEepXHOCTH Brnepen Ha pebpa. Obpatute BHMMaHWe Ha TO,
rPYOHOW KNMETKW, HTO BbI3LIBAET HANPSXXEHNe POM- YTO 3TO OTKNOHEHWE NONAaTKW Bnepen MOXeT uya-
60BMAHLIX MbILLL, (OHM OKa3bIBAKTCA «3aXaTbl B CTO CKpBIBATLCA 3@ OTKMOHEHMEM Ha3af rpyaHoi
pacTAHYTOM NOMOXEHUW»). 3TN W3MEeHeHWs 3a- KNEeTKW, HO MpUHMHAa OCTaeTCA NpexHen, u B 06o-
4acTyio CONPoBOXAaT K103 rpyaHoro otgena Mx cnyyanax Heobxoaumo paboTaTtb Hap yonuHe-
noasoHo4HMKa. Korga xe pom6oBuOHbIE MbILLLbI HWUEeM manou rpygHon meiwysl (Puc. 7.30).
(PUKCUPYIOTCA B YKOPOHEHHOM TMOSMIOKEHWMW, YTO

|
!
|

», |

Puc. 7.28 — Baanmo-
3aBUCUMOE pac-
nonoxeHue nepeaxen
3y64aToiN MbILLEI W
POMBOBUAHBIX MbILLLL
onpenenseT ux nec-
KNIOYUTENLHO BAXKHYIO
ponk B onNpeaengHun
NONOKEHUA NONATKY
npy 0CaHKe BAONL
0HOW NepexnagnHbl
BYKBBI «X» NONATKM.

1717

Puec. 7.27 — [Tonatka npeacraensaet coboi aeno pazHoHanpPaeneHHsl:
BEKTOPOB HATAMEBHWA.
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Puc. 7.29 — [ipyraa nepeknaguHa atoi 6yKBbl «X» COCTONT U3 Mexa-
HW4ECKOr0 COBAMHEHNA YEPes NONAaTKy MeXAY HIKHUM OTAENOM Tpa-
NELNEBNHOI MbILLLLI C3aAW W MANOi TPYAHOR MbIWLER cnepean.

[luckyccua 2: nepekpecTku

XOTANOMOrMKeCBOEIA, aTakXXeMBHALLEMNpaK-
TUKE, ONMUCAHHBLIE HAMW NTUHWWU O4EHbL TOYHBI, ANS
ofecrne4yeHns BCero crektpa BpalaTensHoro
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Puc. 7.30 — OTHOCHTENLHOE OTKNOHEHME NONATKK U3MEPAETCA Mo
rpyaHoM KneTke. EcAw rpyiHas Knetka OTKNOHeHa Hasaf (370 B
OCAHKE BCTPEYAeTCA 4acTo), MOXET Ka3aThCA, 4TO nonaTka BepTu-
KanbHa, HO Ha CaMmoM [ene OHa OTKNOHEHA BNEpPeq, K YeMy Npu4acTHa
YKOpO4eHHaa Manas rpygHas meiiua. Ha Puc. A v B nsobpaxeHo
OTHOCWTENBHOE OTKNOHEHWE NONATKW BNEepeq no rpyaHoM KNerTke;
060UX CNy4anx HeoBX0ANMO YANUHUTL ManyIo rPYAHYI0 MbILLLLY.

P

noTeHuuana rnne4a, npeanneyssa v KUCTU Heobxo-
OVIMO [OMYCTUTE HEKOTOPOE NEPeKPecTHoe B3au-
MOLEICTBME MEXY TMHUAMU PYKM, KOTOPOE, XOTh
W HAapYLWaeT MX YeTKOCTh, OaeT OOoNONHWTENbHLIe
OBUraTenbHble BO3MOXHOCTH, a Takxe cTabunu-
3UpyeT ABUKEHME.

Mb! nprBOANIK OOWH NPpUMER: BYaY4YM B OBUXKE-
HuK, M3ITP aHATOMUHECKM COEOUHAETCA C rPyaLIo
Yepes Manyto rpyaHyro Mbillly, HO B COCTOSIHUK
MoKoA cuna nepefaeTcs Yepe3 KIOBOBUAHO-
KIMIOYUHHYIO M aKPOMUambHYIO CBS3KW, & 3aTem
K TpaneuvesMaHoW meiliue (cm. Puc. 7.6 u 7.7).
31K coefiMHEHUs CBA3LIBAOT [MNy6GUHHYIO OpOoH-
TanobHyo 1 [NoBEPXHOCTHYHO 3a[HION NMUHUKN PYKM.




Heyrnasas mbilLLa nneva AaeT Ham ele
OBa npumepa Takux nepecedeHnid. Korpa
Mbl FTOBOpMNW 06 3TOM ABYrNABOWA MbILULE,
Mbl BE/IM peyb MWL O ee KOPOTKON ronos-
Ke, uayllein OT KIOBOBWAHOMO OTPOCTKA,
4YTO YOOBNETBOPANO Hawum 3agadam, Of-
Hako ee [ANVHHAA rofioBKa MNpoXoguT 4epea
mexByropkoeylo Goposgy ¥ NOAHUMAESTCA
Ha cycTae nonarky, Takum 06pasom, Mexa-
HWUYECKW COEWHASCE C HAOOCTHOW MbILLILLEH,
YHacTBYIOLLEN BO BpalLeHuu nneda, wunu, no
Hawen TepmuHonorun, coefuHss FDJIP u
r3NP (Puc .7.31).

To4yHo TakXke W Ha OWCTanbHOM KOHLE
[BYrMaBoOA MbllLLl €CTe [OBa CyXOXMNIUA.
Mbl roBOpPUAW O NpuKpenneHun K GyrpucTo-
CTW Ny4EeBOW KOCTW, MOCKOMNbKY MMEHHO Tak
COEOVHANUCL NYTN 0BCYXXAAEeMONn NUHUK, HO
Befb Y ABYITABOM MbILLLBI ECTh U EL1e ogHa
«HOXKa», y4acTBYIOLlas B elle ogHOM nepe-
KPecTKe: arnoHeBpo3 ABYrNaBoW MbilULbI NpK-
KpennsaeTcs K rpynne crubarteneil, CBA3bIBas,
Takum obpasom, FDJIP u MNOJIP (Puc. 7.32).
3Ta CTPYKTypa, BMECTEe C KOCOW MbILLLEeN
MeX 1y NMOKTEBOW U Ny4eBOIi KOCTAMM, MO3BO-
NnAeT Ham HecTW TAXensli YemogaH Gnaro-
Japsa NpakTUHecKW LenukoM dacumnansHomy
COBAVHEHWIO MEXOY NONaTKon M Nanbuamu,
He co3aaBan HeHY>XHOW Harpy3ku Ha Xpyrnkue
NOKTEBOW W NYYenoKTeBON CYCTaBLI,

OuctansHoe npukpenneHue OensToBua-
HOW MbILLILIbI pacrnonaraeTca pspoM ¢ nne-
4eBoi Mblluen. Ecnv Mbl nepekntoYumcH
Ha 370 coefWHeHwe (BMecTo Toro, YTobbl
BOCMOMb30BATLCH YXe 3afaHHbIM B pamKax
N3P coeguHeHnem OensTOBUOHON MbILLLb]
C natepanibHoW MEXMbILUEYHON Neperopog-
KOW), To oBHapyxum ceass mexay M3JP n
F®NP (Puc. 7.33).

OT naTepanbHoOi MeXMbILLEYHOW nepe-
ropofikK Ha4YMHaeTca nnedeny4esan mMbiua,
moywas K ny4eBoil KOCTW, KOTopas, Takum
obpasom, coepuHsieT M3MNP u F®MIP (Puc.
7.34). MoxHo 6bIno 6bl cKasaTk, 4TO U Kpy-
bl NPOHATOP AHANoru4HbIM 06pa3omM CB-
3biBaeT MOSP n FpP.

A, HakoHel, ANWHHbIE MbILLLbI BOMBLLIOMO
naneua, oTBOAALLAA MbilULA, ASTMHHBIR U KO-
pOTKWIA pasrubarens, BeICTPAUBAIOTCA OT Me-
procTa NOKTEBOW KOCTW K BEpXHEeh noBepx-
HOCTW GOfLLUIOro nansla KWUCTW, COoenuHaAs,
Takum obpazom, N3P u M3NP.

AMHMH pYKH

B

Puc. 7.31 — Mexay HaOCTHORA MblLULGA W ANWHHOR rONOBKON ABY-
rNasoil MblLLbI CYLLECTBYET MEXaHWHECKOR COBANHEHNE, KOTAA pyKa
oTeefeHa. Tak obpasyetca nepeceveHune M3/1P n TONP.

lMpoune coefMHEHWR MeEXAY NVHUAMM PYKU
ob6pasyloTes Kaxayl MWHYTY, 4ToGkl npucnoco-
BUTLCA K pasHOOGPAa3HLIM OBWKEHUAM U Harpys-
KaMm KoMmnnekca nneda u pyku. OfgHako, Bce 370
He ymansderT 6a30BOro 3Ha4eHWs NogpobHo onu-
CaHHbIX HaMW COeAVHEHWIA YeTbipex hopMankHbix
MEPUANAHOB PyKu.

14 3ak. $200
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Puc. 7.32 — Bropoe Cyxoxunue ABYrNaBoi MbILILb! 17143, KOTOpOe
COeANHABTCA ¢ chacumei crubarenei npeanneybs, hopMupyeT cBA3L

fneya

fpynna cruGatenei

mexay FeNP w Nenp.

B W-‘
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Cyxomunue IBYTNABORA MblLULL!

ANOHEBPO3 OBYFMABON MbILLLbI

Puc. 7.33 — ®acuua [ensTOBMAHOI MbILILLI NPOAOIKART YACTh MNeye-
BOW MblLUUbI, hopmMnpysa coegunenne mexay M3NP u FOIP.

nne4eean
i’ MbILLL&

[Ouckyccua 3:
CPaBHEHME NINHUKN PYKKU U HOTH

BHUMaTeNbHbIA YUTaTens OTMETUT, HTO CyLLe-
CTBYET HEKOTOPOE CXOACTBO MEXAY YeTbIpbMA Nu-
HUAMU PYKU U HETBIPEMS NIMHUAMMU, NPOXOAALLMMM
no Hore. (KNMHU4ecKku onpaegaHHbIA 3KBUBANESHT
CnupansHoW NUHWKM B pyke oBHapyXeH He 6bin).
N x0T pyka n Hora B SBOMIOLUMOHHOM NnaHe Tak
AONro paseuBannch NO OTAENBHOCTW, YTO Cpas-
HUBaTb UX JOBOMLHO TPYAHO, Mbl BCE-Taku coBep-
LM 3TO NONE3HOE YNpaXHeHue.

CpasHuBan cHa4asa KUCTb U CTOMY, Mbl BUAWUM,
410 [MoBepxHoCTHaA bpoHTanbHas NMHUA B HOre,
BKNOYawwana B ceba pasrmbarteny LLMKONOTKK
M nanbLes cTonbl, cooTeBeTcTBYeT lMoBEepXHOCT-
HOW 3afHEl NIMHMK PYKKU, B COCTABE KOTOPOWH Mbl
BCTpeYaeM crmbareny nanbLUeB KUCTU M 3anacTbs.
lMNoBepxHOCTHaRA 3agHAR NUHWA HOrW, crubaroLLas
LLMKONOTKY W Manblbl CTOMNLI, COOTBETCTBYET, Ha
3TOM ypoBHe, [oBepXHOCTHOM (hpOHTANBHOW NK-
HUW PYKW.

Imy6uHHan poHTaneHas NMHUA pyku u Mny-
6uHHas (hpoHTanbHaa MMHUSA HOMW (ee Mbl eLLe pac-
cMoTpumM B [Naee 9) NOBONEHO BO MHOTOM MOXOXMW,
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( a ot JlaTepantHas NUHWA (CoeaMHABTCA C Mano-
6epLoBOM KOCTLIO ManoGepuoBbIMU MbILLLAMM)
1 MMy6uHHan 3agHAS NMHWA PYKKU (COBAMHSAETCA C
NOKTEBON KOCTLIO — 3KBMBANeHTOM BonbLuebep-
LIOBOW KOCTW) HE Tak JIerko CpaBHUBAIOTCH Opyr
C Opyrom. .
CpaBHuBan BepxHWA OTHEN HOMWM C BEPXHUM
OTOENnoM PYyKW, Mbl OTMEYAEM, HTO HA 3TOM YPOBHE
MoeepxHoCTHaA PPOHTANBHAR IMHAA HOTW (HEeTbI-
pexrnaeas MeiluLa) coBnagaet ¢ MnybuHHoW 3a4-
HeWl nMHWen pyku (Tpexrnaeas Meiwua). MNoeepx-
HOCTHAasA 3aHAA NMHKA (ABYrNaeas MblLa 6eapa)

nneenyesan
MbllLa

LHPOKKI
npoHATop

Puc. 7.34 — Mneyeny4esan MbllUUa W KPYrbIA NPOHATOP
COENWHAIITCA C NEPUOCTOM I'IY‘-IBBOIH KOCTW, CO34aBan
nepeceyeHue MN3JP w NOJIP ¢ F3NP.

ypasHuBaeTca ¢ [Ny6UHHOM (hpOHTANEHON NUHW-
el pykn (OByrnaBas Mbilila nneya). Jlatepans-
Has nuHWA Horu (noaB3poLuHo-6onbliebepLo-
BbIl TPAKT) noxoguT Ha MMoBepXHOCTHYHO 3aHIOH
MUHWIO  PYKW  (naTepanbHasd MexmbllueyHasn
neperopogka), a nybuHHaa dpoHTanskHas nu-
HUA (NPUBOAALLME MBbILLbI W CBA3AHHBLIE C HUMM
neperopoakK) 0OBOMEHO HETKO COMNOCTABMNAITCA
c NoBepxHOCTHOW (hpPOHTANLHOWN NWHWEW PYKK
(MeguaneHas MexXMeliLeyHana neperopogka).

Mpu cpaBHeHMM Ha ypoBHE nneda u Tasa
Halle conocTaeneHve ele B 60NbLUIen CTeneHn
3atpygHAeTcs, Ho JlatepansHad nuHWA (oTBOASA-
LMe MbillLbl) ocTaeTca cxogHon ¢ MNoesepxHocT-
HOI 3adHel NUHUEN pyKW (OensTOBMAHAN MbILL-
ya). FnybuHHas 3agHAs NMHUA pyKKW (BpaLlarLwnin
nreyo KoMMNAeKkc) conocTaBnaeTcs ¢ rmybokumn
narepanebHbIMKM  Bpallatensamu Horm (OHM He
BKIIOYEHbBI HX B OfIHY M3 MUHWIA HOrw). MMy6uH-
Has (ppoHTankLHan NMHWS pykK (OByrnasas MblLL-
ua — Manas rpygHas mbillua) B HEKOTOpOM poge
HanomwHaeT [MOBEPXHOCTHYK 3afHIO NWHMIO
Horn (AByrnasan mbiluua Gegpa — KpecTuoBO-
6yropHas CBA3Ka), XOTA TaKXe UMEeT 3NeMeHThbI
cxofcTea ¢ [ny6uHHOW HpOHTaNLHOW NUHWEN
(BNM30CTh K HEepPBHO-COCYAUCTOMY CMIETEHMIO,
«MPUBOASALLME MbILLLbI» KIIOBOBMAHO-NNE4YEBON
MbiILLbl). MMOBEPXHOCTHasA (DpOHTANbHAA NMUHKUA
pyku (Bonbluan rpyaHan MbIlUa U WUpoYanwas
MbILLLA CMWHKI) cpaBHuma ¢ [ny6uHHoW poH-
TaNbHOW NUHWER NPUTOM, YTO M 0603Ha4YeHHbIe
MbILLLbI PYKW M MOACHWYHBIE MbILLLbI HOMW CBA-
3bIBAIOT OCEBOW CKeNneT C NPOKCUMAansHOW Koc-
ThH0 KOHEYHOCTM, XOTA 3TO CXOACTBO WU HauduHaeT
ncHesatb npu 6onee AeTansHOM PACCMOTPEHUN.

MonBoas UTor BhILLECKA3aHHOMY, Mbl MOXEM
N06aBUTh, 4TO CaMm SIMHHBIA U U3BUIUCTLIA NYTh
3BOJTIOLMKM, @ TaKxe W BykBanbHble W3rkMbbl K
nepervbbl, Yepes KoTopble NPOXOadAT U pyka, 1
Hora B Nepuoj, 3apofbILLeBoro PassuTus, BHeC-
N CBOW BKNaf B TO, YTO Cer4ac Ham CroXHO
NPOBECTW Y4ETKOE COMOCTABMEHWUE SIMHWIA PYKH
n Horu. Hecmotps Ha ato, JlatepantHas nuHUA
cooTeeTcTBYeT [MOBEPXHOCTHOW 3afHer NUHUK
pyKW Bblle NoKTa 1 [NyouHHON 3agHen NUHWK
pYKW HiKe nokTa. [My6uHHan hpoHTanLHasa -
HWA OOHOBpPEMEeHHO cornocTasuma ¢ [Mny6uHHo
1 [NoBepXHOCTHOM PPOHTANBHBIMKA  IMHUAMMK
pyKkW Bblllie NMOKTH, U ¢ [My6uHHOW hpoHTaNb-
HOW NUHMen pykn Huxke Hero. lNMosepxHocTHas
thpoHTansHasa NUHKA COOTBETCTBYET BbiLLe NOK-
T CNy6uHHOW 3aHeRn NMHAW PYKK, a HWXE Hero
— [NoBepxHocTHOM 3agHeir nuHKUK pyku. A Tlo-
BEPXHOCTHARA 3afHAA NIMHWA cxogHa ¢ [My6uHHOK
(hpOHTANLHOW NUHUER PYKW BbILLE NOKTS, 8 HUXe
NoKTA conoctasnseTcs ¢ [oBepXxHOCTHON (hPOH-
TanbHOW NUHEX pyku.?
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«ANATOMY TRAINS», Thomas W. Myers

Puc. 8.1 — OYHKUMOHANBHBIE NUHUN

14* 3ak. 5290



@ AMHMH PYKH

1. Wilson FR. The hand. New York: Vinlage Books/Pantheon 2. Myers T. Hanging around the shouider. Massage Magazie
Books, 1998. This article gives a more detailed comparison of the bones, mt
scles, and joints in the arms and legs.
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8. ®yHKUMOHaAbHbIE AUHUMH

Onucanue

DOyHKUWOHaNLHBIE AMHKK (PUC. 8.1) NpeacTagnanT coBoi NPoaomKeHUA JIMHWA Pyku N0 NOBEPXHOCT TYNOBULLA K KOHT-
natepanbHOMY Tasy W HOre (N BBEPX OT HOMM K TA3Y Hepea NPOTUBONONDKHYIO CTOROHY rPYAHOH KNETKK, NNe4a U PyKX,
MOCKOALKY HaL MepUaMaHbl RPOXOAAT B GOOUX HANPABNEHMAX). 3TH AMHINY HA3BIBAIOTCR «YHKLUMOHANMLHbIMI», MOTOMY
470, CYAA MO MOSMY ONBITY, PEXE, YEM APYrMe AVHWKA, 3aASACTRYIOTCH B (HOPMUPOBAHWK GcaHKW. OHU BCTYNAKDT B UrPy B
CMOPTUBHOA MM MHOR AEATENBHOCTA, NPW KOTOROW OAWH ACNCAHMTENBHBIA KOMNNEKE CTABMNU3UPYETE, YPaBHOBELLMBAET-
€A UMK YNPABNSETCA KOHTP-NATeRanbHBIM AONCIHUTENBHEIM KOMNOHEHTOM (PUC. 8.2). MNpumepamMv MOTYT CNYXWUTE MeTaHue
KOMbA MAW 3axeaT Maya e Seictone, Koraa CNopTCMEH Yepes NeByH HOMY 1 NEBYI0 CTOPOHY Tasa NPUAAeT JONOAHUTENLHDS
YCKOpeHWe cHapaay, KOTORLIR OH GpocaeT npasoit pykon (Puc. 8.3).

3HaveHne ANA 0CAHKM

Kak y>xe S6Ino yNneMAHYTO, 3TH NMMHUM B MEHBLUEIA CTENSHW y4acTBYHT B (ROPMUPOBAHUM OCAHKK, 4em nobble apyrue M-
HWW, KOTOPBIE Mbl PACCMATPUBANM B 3TON KHUre. OHK, No BonbLuer YacTH, pAcnonaralTea Ha NOBEPXHOCTH U BKIIOHAKT B
€86 MbILILLI, CTGNb 3AHATHIE B KAXKOOAHEBHON ASATENBHOCTK, YTO UX NOTEHUMAN NOAASPKAHMA GCaHKW MUHUManeH. Ecnm
KE OHM MCKAKAIDT OCAHKY B LENOM, UX NEACTBME COCTOMT B TOM, HTOGLI COMMKATE NNEY0 C NPOTUBONOAOXHBIM MNEHOM
nwbo No 3agHer, NMGo NO NepeaHenr cTopoHe Tena. W XoTA Takoe BCTPe4aeTca A0BONbHO YacTo, MCTOYHNK NpoGnemel obbIy-
HO NEXWT HA CNMPAneHCHA MAHWK MNKW B FIYBOKUX CAOAX TkaHeil. Kak Tonbko 3Th rydokne muodracuymaneHele CTPYKTYRbI
cBanancupoBaHdsl, QyYHKUMOHANEHBIE NMWHWK CTAHOBATCH HA MECTO 1 B DyayliemM camu no cebe 60Nble HE NpeacTaBnsoT
npoénem.

OgHAaKO 3TK NIMHKUKM OKA3BLIBAIOT CUABHOE CTABUNMAVPYIDLLIEE BO3AEHCTBIE HA NONOXSHWA TENA, HE ABNALLMECH YACThIO
ocaHku. MHOMMe No3uuMW B MOre MK NO3UUWK, NPW KOTOPBLIX BECKHO CTABMAMSMPOBATL NNEYEBON NOAC NO OTHOLLAHWIC K
TYNoeHLWY (KaK, Hanpumep, Korda Bbl HTO OENAETE PYKAMW HAR YPOBHEM rOMNoBbLI), 3a08ACTBYIOT 3TW NMHMW ONA Nepeiadn
HANPAXKEHWA BHAZ NN B 06eCNEYeHn CTAGWNBHOCTY BBEPX MO AMHUK, YTOSH! 3aPUKCUPOBATE ONOPY BEPXHEN KOHEYHOCTH.
Pexe 3TH NUHUIA MCNONB3YINTCA AHANOMMYHBIM 05pa30M ANA ofecnedeHns cTAbMNBHOCTY MK ANA BanaHCUPOBAHWA HUX-
HER KOHEYHOCTH, KaK Npuy yaape Horoi B dhyTbone.

HeuratencHan QyHKLuA

AT IMHVA ASI0T HAM BO3MOXHOCTL € GONBLIEH CUNOA W TOYHOCTHIO COBEPLIATL ABWKEHWA KOHEYHOCTAMM, COeAVHARA MX
Yepes3 BCe TENC C NPOTUBOMNONOKHON KOHEYHOCTRIO APYroro noAca. Takum o0pasom, BEC PyK MOXET NomMode NpuaaTe f0-
NONHUTENEHYIO MHEPUMKD YOADY HOMOH, 3 ABMXEHWE Tada BanaHcupyeT TEHHUCHBIR yaap cneea. M xOTA npy paccMoTpeHun
3TUX NIMHMIA HA YM B KaYeCTBE NPUMEPOB MAYT B NEPBYIO OYepeb OBUXEHWA CNOPTCMEHOR, B&XHbIM NPUMEPOM M3 HALLIEA
0SBIASHHON XU3HW ABNAESTCA KOHTP-NaTepanbHoe BanaHcUposaHue NNeYd M Tasa B Kaw oM ware npn xoaede,

Ha nosepxHocTi Tena ®OyHKUWCOHANBHBIE NUHUKM UMEICT CNUpANeBnaHYto hopmMy U ASRCTBYIOT BCeraa na cnupanu, Kx
MOXHO CHMTaTe ACNONHWTENLHEIMK MPUAOKEHUAMM K CNUPANEHOR NMHWKA UNW, KaK CKAZEHO BbILLE, NPOACMIKEHUAMM NMHWA
PYKM Ha Topce. B xofe Hawed GEATENLHOCTH NUHUM HATSKEHWUA NOCTOSHHO M3MEHAIGTCA, M TOUHOCTE NMHWA, NoapofHo
GNUCAHHLIX HAXE, NPLOcTaBNAET COO0H 060GILEHHE LIEHTPANBHOrC MOMEHTA KONEGAHUA 3TUX CH1N.
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-

Ta6nnua 8.1 — PYHKUMOHANLHBIE NMHUK: MUOACUHANBLHDIE «PENnbibl»
W KOCTHbIE «CTaHUMW» (PnC. 8.2)

KOCTHbIE CTAHUMHN MWOPACUMANBHLIE PENBCHI

3agHaa (DYHKUMOHANBHAR NNHNA

Teno nnevyeBoi KOCTH 1.
2. LLnpovadilan MeiULa CritHel
3. MoscHWYHO-CNUHHARA chacuna
4, KpecTuyosas chacums
Kpectey 5.
B, Bonbllan sroavyHas Meillla
Teno 6egpeHHON KOCTH 7.
8. NaTepanbHaa WWMPOKan Mbillua
HagxkoneHHuK 9,
10.  Cyxoxunue HagKoneHHUKa

ByrpuctocTh 6onelebepLOBOr KOCTH 11.
DpPoHTANLHAR (DYHKUNOHANLHAR TNHNS

Teno nneyYyeBoW KOCTU 1
2 HWXHWIA Kpar 60NBWOA FPYAHOA MEILULLI
Xpaw nATOro M Wectoro petpa 3.
4

JlaTepanbHRIA NAACT NPAMOA MblWUbI
HKUBOTA

g

No6kosuIW Gyropok u cumcpus

6.

LWepoxoBaTad AMHUA 7.
6eapeHHON KOCTH

OnvHHaa NpueoaaAWAan MbiLLLa
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Puc. 8.2 - TyTi v cTaHumn DYHKUMOHANHBIX NAHKA

DYHKUNOHANBHBIE TUHUK:
noapo6Hoe paccmoTpeHune

3anHAaA yHKUMOHANBLHAA NMHNA

3agHsas  hyHKUUOHaNbHaA nuHUa (3@J1) HauwmHaetca
(ona uenein Hallero aHanusa, a Ha NPaKTUKE oHa coeau-
HAeTca ¢ [MoBepXHOCTHON hpoHTanNLHOW wMnKn NyGUHHOR
3afHen NMHUAMW PYKW, B 3aBUCMMOCTW OT XapakTep Oein-
CTBWA) HA gucTalnbHOM NPUKPEenneHuu LUMpoYanllen Mblil-
ubl cnKHbl (cM. Puc. 8.1A). OHa cnycKaeTcs H4yTb HAXE, YEM
NpubnusuTenLHas cepequHa Tena 3TON MbILWLbl, CIMBARCH
C NNeHKamMn KPecTLOBO-NOACHUYHOW hacLuu.

3®J1 nepecekaeT cpefHIO NUHUID MNPUBNN3UTESNEHO
Ha YPOBHE KPecTUOBO-MOACHWUYHOrO COYNeHeHud, npoxogs
Yyepes KpecTuoBylo hacumio U Ha HWKHWE (KpecTLOBbIe W

OYHKUMOHAABHBIE AMHHH

KpecTLOBO-6yropHsie) BONOKHA 60MbLLIOW ATOANYHON MbILL-
Ubl Ha MPOTMBOMNOMNOXHOWN CTOPOHE.

HuxXHue BonokHa Gonbluo® ArOOWHHOW MbILLLLI NpO-
XOOsT Nof 3afHUM Kpaem noge3foLllHo-6onbLetepLoBoro
Tpakra (ITT) u, Takum o6pazom, nop JlarepansHoi NUHUei,
W MPUKPENANTCA K 3aHenaTepansHoMy Kpato 6egpeHHor
KOCTW, NPUMEPHO Ha YpOBHe NEpBOiA TpeTwn Tena beppeH-
HOW KOCTWU. Ecnn Mbl NPoAokum ABUraTbCs B 3TOM XE Ha-
npaeneHun, To oGHapyXum, {TO hacumanbHble BOMOKHA
COEOMHSIOTCA C ArOAUYHOMU M NAaTepasnbHON LUMPOKOA MbiLu-
uamu, nocnepHas u3 KOTopblx,' B CBOKO O4epedb, MNepeHo-
CUT HAC BHU3, Yepes CYXOXWUNNe HeTbIPEXTNIaBOW MbILLILbI,
K HagKOMeHHWKY, CBA3AHHOMY, MOCPEeACTBOM CYXOXMUIWA
HafgKoneHHuKa, ¢ 6yrpucTocTelo 60NbLLE6EPUOBON KOCTU.
30echb Mbl NpepbiBaeM Hall aHanua aTol NUHWUK, XOTS, No
AOCTWXeHWn ByrpucTocTi 6GonbluedepUoBoil KOCTH, Mbl
MOrnK 6bl NPOANUTE NUHUIO U HIXKE, K MeauansHOMY CBO-
oy, vYepes nepepHolo 6onblwebepLoByo MbILUY W neped-
HWI OTOen ronexHn u acumio (kak aTo onucaHo B Maee 4,
noceaAleHHon MNdI).

MpoHTanbHaA PYHKUMOHANLHAA NUHUA

®poHTanbHas yHkunoHaneHas nuHus (OMJT) HaqumHa-
eTcs (C TemMM e OroBopkamu kacarensHo cesasu lNoeepx-
HOCTHOW U DPOHTANBHOM NUHWIA PYKW) HA OUCTANbHOM NpK-
KpenneHu 60nbLUIOH rpyaHOR MbILLLUbI K NNeYeBsoil KOCTK
BOMb CaMbIX HUMHWX BOMIOKOH 3TOW MBILLILILI U K UX Ha4any
y natoro v wectoro pebep (Puc. B.1B). 3tn BonokHa 06-
pasyioT thacyuanbHoe eOUHCTBO C GpPIOLLHBIM anoHeBpo-
30M, CBA3LIBAIOLLMM HAPYXHYIO KOCYHD W NPSAMYIO MbiLLLbI
XWMBOTA, & cama JIMHUA NPOXOAUT CTPOro BAOMb BHELUHEro
Kpas NpAMOi MbILLLbI UMK BHYTPEHHEro Kpasa ghacuymum Ko-
COW MBILUUbI K NOBKY.

[Mpoxonsa 4epe3 No6KOBYID KOCTh W (PMBPO3HBLIA XpALL
No6KOBOTO CUM(KH3a N0 MEXaHWMYECKOMY COEOVHEHUIO, Mbl
BbIXOAWM C APYroll CTOPOHbI BMECTE C KPYMHBLIM CYXOXMW-
nMeM OMHHOW NPUBOASLLENA MbILLLbI, KOTOpasa Cnyckaercs
KHapyXu 1 K3agun 1 NPUKPennaeTcs K LUepoXoBaTol NMHAK
Ha 3afHer cTopoHe 6GedpeHHON KOCTH.

Mbl MOXeM npegcTaeBuTb, YTO CYLLECTBYET MexaHuqe-
cKaa cBA3b MeX[Ay LUepOoXOBaTON NUHWE W KOpOTKOW ro-
NOBKOW ABYINaBoW MbILLLBI, & 3HAYUT U C naTepankHbIM OT-
Aenom roneHn n mano6epuoBbiMM MeiLLuamn (CnvpanesHas
nuHKa, Maea 6, C. 149). OgHako Torga Ham npuLLINoch Gl
NEepeiiTH Yepes Nexxallyio Ha Hatlllem NYTy NNOCKOCTL 6onb-
WOW NPUBOAALLEN MbILLBI, 4TO 3anpelieHo npasunamu
AHaToMU4ecknx noesfoe. MosTomy Mbl 3ageplunm OOJ
Ha KOHLE OMWHHON NPUBOARLLENA MbILLLbI, HA LLIEPOXOBATOR
nvHuK (Puc. 8.4).
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3

[lnckyccua: nepemeLieHne cun

Ona Toro, 4ro6bl ONUCATL 3TWU NIMHWUKU, HaM
noTpe6oBanock NPUGErHyYTh K HEKOTOPLIM 0606-
LEeHWAM He TONbBKO 1M3-3a MHAMBUOYaNbHbIX pas-
MM4YMIA, HO TakXe W NOTOMY, 4TO ABMXEeHWe Mo
3TUM MUHWAM 3a4acTyl0 3axBaThbiBaeT MbIlleY-
Hble U thacumanbHble nNnactel. [pyrumu cnoga-
MU, OTBOAS PYKY C KOonbem Hasap nepep 6po-

OnuHHas
——— MNpuBOAALLAA
\R{ MbILLLA

Bonbluas
npUBoAALLAR
MblLLLA

: (o6pesana)

CKOM, Mbl fiUlb B OOHO MrHOBEHWE Mpoxogvm

no 3PJ1, korga BeKTop cuilbl MPOXOAUT OT narte-

PanbHOrO HapYXXHOrO KPas LNpovaiuein Mbill- Kr%‘}!%:f‘a“
Ubl BOKPYI K €6 BEpPXHEMY BHYTPEHHEMY Kpato. AByrnaeoii
Ve uyepea ceKkyHay cam GpocoK MPUBOAMT B LB
penicteue cunbl No ®®J1 — B rpyaHbIX MbiLLLEX,

KOCbIX MbilULAX XMUBOTa W BHYTPEHHUX MbILLLEX

6enpa (cm. Puc. 8.3).

Puc. 8.4 — XoTa 3aaHas (yHKUMOHANbHARA NUHWA, C MEXaHWYeCKORA
TOYKW 3DEHUA, MOXKET OT ANMHHONR NPUBOAALLEA MbILLLbI MPOSOSIKATHCS
KOPOTKOW rONOBKON [1BYMNABON MbILLLibI, € hACLUanbHON TOHKW 3PEHNA,
3TOMY NPENATCTBYET NNOCKOCTH 60NBLIOA NPUBOAALLEHA MbILIL|bI.

[asavite npounmioCTpyMpyeM pPasHOCTOPOH-
HOCTb STWX JIMHWK Ha Npumepe yhapa B TeHHW-
ce. MNoga4a co3paer peskoe HaTAXeHWe Hanps-
Myto no Bcerd @PJT u sageincTeyeT, B OCHOBHOM,
GONbLUYIO TRYAHYIO MbILLLY, HO Takxe, Nno BCcen
BEPOSTHOCTW, 1 Manylo rPpyaHyIo Mbillly BMECTe
C MbILILEMW XMBOTA W ONMHHOW NMPWBOASALLEN
Melwuen (Puc. 8.5).

Yepea HECKONMbKO CEKYHp Npou3oiger oT-
BeTHbIM NPAMOW yaap cnpasa, Npyu KOTOPOM pyka
BbITArMBAETCA NPaKTUYECKWM FOPU3OHTASbHO OT-
HocuTenbHO nneda. B Takom criy4ae edvHCTBO
nogHumeTcs no lMoBepxHOCcTHOW chpOHTanLHON
NUHWA PYKW OT Naf0HK, Npoxoas OT OAHOW rpya-
HOW MbILLILILI Hepes rpyak K rpyaHoid Mbiliue u Mo-
BEPXHOCTHON hpOHTANBHOW NMHUW PYKKU Ha Npo-
TUBOMOMNOXHOW cTopoHe (Puc. 8.6). MNpu Takom
yaape 370 coefiuHeHwe 4yBCTBYETCHA Yepes BCho
FPYOHYHO KIETKY, WK XKe ero MoXHO Habnopatk
npu OBWXEHWM NPOTUBONONOXHOW PYKW Bnepep,
4TO6bI MOMOHL MpUAaTe MAYY UHEPLIMIO.

Puc. 8.3 — OYHKUNOHANBHBIE NMHUU JAKT AONOAHUTENBHBIA Heckonbko cekyHp cnycTs, [Ars BbiMoHeHns

UMNYNLC MHEPLMW TOPCA U MYCKYNATYpPhl, YCUNBAA KOHEY- yoapa crneea, BO3MOXHO, noTpebyeTcsa nepentu
HOCTM, U CTAOMIU3UPYIOTCA KOHTDP-NarTepanbHbim noscom.

B
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Yyepes OfHY LUMPOYARLLYI0 MbILLLY K OPYroi BAOMb WX BepXHero kpas
(Pwc. 8.7). Yoap cnpasa ¢ 60KOBbIM HAKIOHOM BbINOMNHAETCA Yepes Bce
TENo, B cylwHocTy, no CnvpaneHOM AMHUK, K NPOTUBOMONOXHOW Nepen-
HeW ocTu Tasa. Beicokuii ynap cneea 3acTaenseT BedyluWi, natepanb-
HbI Kpai LMpoyaillei Mbilllbl OeACTBOBaTb B KajecTse MOLLHOW Npu-
BOASALLEN MbILLLILI NeHa, NPUKpennsaioLLeiics K pebpamM v NoAB3A0LLIHOMY
rpebHio ¢ ToW e cTopoHbl. [pn 3TOM cokpalleHun (Kak npu HaTaxeHn
MO LUMPOTE/LLUMPUHE) UM PACTAXeHWW (Kak Korga BUCUTE Ha KonbLax) oH
Xe coenmHuUTCA ¢ JlaTepansHon NMHWEN Ha ToW Xe cTopoHe. OcTasLuanca
YacTb yaapa npowgeT no auaroHanyi BHW3 W NMonepek (Kak mMel onucanu
ona 3®J1) unv BHU3 NO NPOTMBONONOXHOW JlaTepanbHon NUHWW Hepes
LUMPOHAMLUYIO MbILLLY K BEPXHUM BONOKHAM AIrOAWMHYHON MbILLILILI NPY Bbl-
nonHeHWn noéegHoro yaapa Yepes KopT OT CeTKM.

MpuBegem Takxe NpUMep MpbiryHa ¢ LWIECTOM, TONMKAaLLEerocs Lie-
CTOM Kak pbiHaroMm, - 34eck Mbl BUOUM, HTO BEKTOPbI CUIbI MEPLAKOT Mo
BCEMY TPeyrofibHOMY MOS0 MPYAHON MW LWMPOHaKLLIEen MbILLbI, KaXayto
CeKkyHay NPUCOEaMHAACH K Pa3HOO6pa3HbLIM MyTAM W CTaHUMAM U 3aKkpe-
nnasck Ha Hux. MNMpubaeum cloga U KOMANeKe AenNsTOBUAHOW W Tpaneuwm-
eBWOHON MbILWL U3 cocTasa oBepxXHOCTHOW 3afHel NUHUKA PYKKU, U Mbl
YBUAWUM MOMHbLIA KPyr cTabunuaauumn BoKpyr nnevesoro cycraea, no6as
YacTb KOTOPOro, Kak v Bech OH LIENMKOM, MOXET BbITh 3aeicTBOBaHa BO
epems npebkka (Puc. 8.8).

Puec. 8.5 — ®poHTansHas yHKUUOHANb-
HaA NUHWA NpU Nofa4ve B TEHHWCE.

Puc. 8.6 — Mpamoi yaap
crpaea B TEHHNCE COefIUHA-
T [10BepXHOCTHYIO (DPOH-

TALHYIO IMHIO PYKR CB8 Puc. 8.7 - V1ap cnesa, cyas no BCeMy, aHanoruyHbim o6-
OTRANBHUBH 1A [IPATHACAO: pa3oM COEAMHSIET MOBEPXHOCTHYIO 3AHIOK MMHIIO PYKH C
AKHOR BTOPOKE. £ OTPAKEHMEM Ha NPOTUBONONOXHO CTOPOHE.
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Puc. 8.8 — OyHKUMOHANBHLIE NUHWK
hOpMUPYIOT NPAKTUYECKM NOMHBIA
Kpyr NOJEPKKM DYKN Ha OCEBOM
CKeneTe unw, Kak B cny4ae npbiryHa
C LUBCTOM, BCE TENO MOXET cTabunu-
3MPOBATLCA WNK NepemeLaTbes 0T
YCTOWYMBON ONOPL! HA PYKY.

Vi
_égl

-

HwkHWiA KoHey 3Tux (OYHKUMOHAMNbHLIX -
HWA paboTaeT aHanornyHbiM obpasom. B Tene
feryHa c npenaTcTBUAMU CWMbl, CTpPeMALLMecs
CBEpXY K NOBKOBOW KOCTU, 3aXBATbIBAIOT MbILLILYY
XUBOTA, a uIyLiue CHU3Y — NPOXOAAT Mo NpUBO-
OAWKMM Mbidam,' Ha Puc. 8.9 nokasaH oauH 13
BO3MOXHbIX NyTeR, ceAasbiBaoWmMX CnvpansHyo
nuHuo ¢ GO,

B 3aBucumocTy OT nonoxeHus 6eryHa oTHo-
CUTENbHO NPenATCTBUA M OT TOr0, B KaKOW cTe-
NeHW OH OTBOOMT HOTY ANS MNpeogoneHvs npe-
NATCTBUA, NUHWA HaTAXeHWsi OT nobka K Hore
MOXET NpU KaXOoM MPbDKKE MpoXoauTk Yepes
rpebeH4aTyo MbilULy WK Yepes mobyo 13 npu-
BOOALMX MbILLL, CKOpee, YeM 3axBaTbiBaTb WX
BCe oHOBpemMeHHo. B Takom cnyyae no 3Touw nu-
HUK paboTaeT W NPOTUBOMOMNOXHOE M40, Haxo-
Oflleecs B NnepenHem nonoxeHuy, KOTopoe gaet
[ononHUTensHLI uMmnynsc Begylien Hore (Puc.
8.10).

Bnaropgaps Bcemy 3ToMy, Mbl Hageemca, “4u-
Tarenb NoOHWMAaET, 4T0 DYHKUMOHANbHbIE MUHIK
npeacTaenaloT coboli naoeann3npoBaHHyD MOo-
Oernb, B TO BPEMA KaK eXeCekKyHOHbIe ABWKEHWN
Hallero Tena B OeWCTBUTENbHOCTU CTPEMUTENb-
HO MYTELLECTBYIOT No MMpHagamM pasHoobpasHbix
coeguHeHnA.

Puc. 8.9 — B ka4ecTse npumepa nepexoaa cun pacemo-
TPUM NNACT HApYKHOR KOCOR MblLUb! (A), BCE BEPXHUE
BOMOKHA KOTOPOI Ha4YMHAIOTCA Ha pebpax, HO UMEIOT pas-
NNYHBIE HIKHWE NPUKPENNeHns. JlatepanbHble BONOKHA
WAYT K MNcunarepanbHoii TasoBoil kocTh (flaTepankHas
NUHKSA), CPESHIUE BOMOKHA OTXOAAT K NOGKOBOM KOCTH (1
BbIXOAAT HA NPUBOAALLAE MbILLLBI C NPOTUBONONOXHON
CTOPOHLL — (B)), B TO BpEMA KaK BEPXHWE BONOKHA nepe-
XOAAT YEPE3 KOHTP-NaTepanbHyo BHYTPEHHIOW KOCYI0
MbILLLY W NPUKPENNATCA K NPOTUBONONOXHON Ta30BONA
KocTi (CnupansHas nuHue).
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Pue. 8.10 — JTunun, npoxogsLuue Yepes Teno
GeryHa c npenATCTBMAMMN, NEPECEKAIOT DYHK-
UNOHANbBHEIE TMHAW TONLKO B MOMEHT CaMoro
NPBHKKA, HO CBA3L MEXAY WayLLed Bnepen
HOFOM W NPOTMBONONOXKHBIM NNEYOM NOAAEP-
HUBAETCS B XOJE BCErO [ABIKEHUA.

OTciopa MOXHO MOYYBCTBOBATL NnareparnbHyto
Manbnauua OYHKUNOHANBHBIX NUHUIA LUIMPOKYIO MBILLLYY, COCTABASIOLYIO MbILLEYHBI
KOMMOHEHT naTtepansHoi cTopoHsl 6efpa, KoTo-
Mansnupoeate W PpoHTanbHy W 3agHo pas yxXoAuT nof NofB3foLLHo-BorbLetepLoBblii
thyHKUMOHANBHBLIE NIMHAM Mbl H24MHaeM npakTu- TpakT JlatepansHoi NMHWKW, COEQUHAACL C YeTbl-
YEecKU B OHOM W TOM e MecTe: B NnogMbILLKe Ha pexrnasoii MbILILIE HA HaOKONEeHHWKe, U Yepes
HWKHE CTOpOHe NneYeBoil KOCTW, rae CXomAaTcs MoAHaAKONEHHUKOBOE CyXOXUnne kpenutes K By-
CYXOXMUNWA rPYAHON W WKpodaniuen meiwy. CHa- rpucTocTy GonbluebeplLoBOi KOCTU, ACHO Nanb-
yana, 4ytobbl npowynate BOJ, mMbl npocnegyem NUpPyeMor Ha nepefHei BepxHel cTopoHe 60Mb-
no HeW OT 3TOro MPUKPErNEeHWs Yepe3 HUXHIOK LwebepLoBor KOCTU.
TPeTb LuMpoYyaillei Mbilllbl Cpasy Ha CpeaHIo DD/ npolLue nanenuposark Ha cebe. Mpoian-
NWUHWIO TPUMEPHO Ha YPOBHE KpecTLOBO-Mo- T MO HWKHEMY Kpato 60NbLUOW FpyOHON MbILULbI,
ACHUHHOro co4nexenuns. [lonpocute nauweHTa cdopmmpytoLLLEd NEePEaHIO CTEHKY MOAMBILLIKM,
HagaBuTL JIOKTEM KHW3Y NpU COMPOTUBIEHUN, BHU3 W KHYTPW K MecTy ee BHeapeHus B pebpa.
4TOObLI MOYYBCTBOBAaTE 3Ty NnaTeparnbHylo 4acTb CnepgyroLlmid NyTe NPOXOOWT BAOMb Kpas npamMoi
LMpo4aLle MbILLLbI, XOTA cama NWHWMA NPOoXo- MbILULI XKUBOTE, KOTOPLIA B GOMNbLUMHCTBE CRy-
LOWT HECKONBKO KHYTPU OT ee naTepanbHoro Kpas. 4aeB MPOLLYNLIBAETCA NPW HaMPSHXXeHUN NpAMOA
Kpectuoeas chacyms mHorocnonda; b®J1 nget no MblLwLbl. CrycTUTECh NO HEW K HapyXHOMY Bepx-
CrnosAM Ha camMoW NOBEPXHOCTU, KOTOpkIe camu No Hemy kpato nobkosoro 6yropka.
cebe BbIOENUTE HEBO3MOXHO. 3a KPecTLOM Mkl OT1a nuHUA nepecekaeT Nobok (y HeKoTOopbIX
npofonmxkaemM NMUHWI0 HA HUWXHEM Kpae 60MbLIoK nauWeHToB 3Ta nanbnauvs MOXeT Bbi3BaTh He-
ArOAWYHON MbILLLLI B MECcTe ee NpukpenneHns K CKOMbKO HEMpWATHbIE OLLYLLEHWSA) M BHOBb MO-
KpecTuy 4yThb Bellle Kon4uka. B®J1 BknioqaeT B SIBNAETCA Ha NPOTUBOMONOXHOW CTOPOHe B Buae
ceba u HWXKHWE npumepHo 6-8 caHTUMeTpoB ca- CYXOXKUNWA ONMVUHHOM NPUBOGALLEH MbiwUbl. 310
Mol 3ToM mbiwubl. lNpocnegyinTe 3a 3TuM oTde- CYXOXWUNWe Nerko nansnuposate W Habnwgats,
NOM MbILLLbI 32 AroAUHHYI0 CKNaaKy (Kotopas He Korga 4enoBek CMaMT MO-TYPEeLkn B KynanbHuKe
ABNAETCHA MbILUEYHOW, A 3aneraeT B NoBEpPXHOCT- nnu HwxHem 6enbe. Mponga No 3TOMY CYXOXK-
HOM chacumankHOM Ccroe) BHU3 K crnefylowen nwio Briy6b 6eapa, Bbl CMOXETe NpUOIUanTLCA,
CTaHUMK, CKOMMEHWUIO COEAWMHWUTENbHOW TKaHW B XOTS 1 He NPOLLYNaTh HaNPAMYI0, KOHEYHYIO CTaH-
MECTE NpUKPenneHus AroaM4HON MbIWLbLl K 3af- LMK 3TOrO NyTK B MECTE €€ NPUKPenneHns K Lwe-
Hell cTopoHe GedpeHHOW KOCTW, MPUMEPHO Ha pOXOBaTOW NUHUK HA 3a[iHel CTOpoHe 6epeHHoN
OfJHOW TPETU NyTU [0 KONeHa. KOCTMW, MPUMEPHO Ha NONMyTW BHWUE No Geapy.

189



«ANATOMY TRAINS», Thomas W. Myers

Puc. 9.1 — Tny6uHHas (hpoHTanbHas nuHuA



Kak 3ajedcTBOBaTL 3TH NMHUK

MpoeaneHele cnocobel TOTO, Kak NMpMBecTH B
OBDKEHWE 3TH NIMHWAK, 3TO NOArOTOBKA K BBIGPOCY
MAYa B 6eRcOoNe unn BPOCKY B KPUKeTS: oTBEE-
HWE PyKM Hasaf] ykopadmeaat BO v pacTarvsaer
®PA,a npy 3ToM  cam GpoCcok Boi3bisaeT obparT-
HOE [ABWKEHHE NO 3TUM NVHWAM, yropadmean PO
v pacTarwead B®JT. Mbl TaKKe MOrNKM Gbl NPUHATE
BO BHAMAHWE U TO, YTC BON BLINONHART HYHKUMID
TOPMO3a, KOTOPbLIA NpefoTepawaeT CNULLIKOM
CUNBbHOE coKpalweHwe No @O M uHepLmO PYKK,
KOTOpbIE MOTNK Bb) GTBECTH PYKY YepecHyp K3aan
W BbIZLIRATE NOBPEXOEeHME CYCTABOB, 3a0eHCTBO-
BaHHbIX B 3TOM OBWXEHWH,

Mo3nurA NepesepHyTOro TpeyronbHWKAa B Aore
pacrarusaeT 5PN TONLKO CO CTOPOHLI KWCTM, TA-
Hywencn K nony (FThaea 10). ®@® nerko pacTaHyTh,
BCTAB HA KONEHW W NOTAHYBLWWCL BBEPX W HA3a[
¢ HeGONbWKWM NOBOPOTOM B CTOPOHY TAHYLLEACA
PYKH.

Mpebna Ha KasKke UNK KaHOS 3afencTeyeT CTa-
SUNMBNPYIOLLMIA KOMNOHEHT ofenx NUHWA, PyKa ¢
BECROM coeauHAeTCA NG MNyGHHHOMA 3aAHER IMHUK
PYKW, OKa3bIBAKLLEH HATKEHWE €O CTOPOHLI MK-
3nHUa Ha BOJT, v cTabnnuanpyeTca 3a CHET NPOTKU-
BOMNONGKHOW HOrKM. BepXHMA0TAEN pYKN OKa3bIBAET

fasnenwe NG MySGuHHONM OPOHTANBHON NMHWK
pPykW K 60NbWIOMY Manbuy W cTabUnu3upyeTcs,
nocpeacTeom O®J], 3a cHET NPOTMBONONHKHOIQ
6eppa. Ecnn koneno He satpukcpoBaHo Ha Gop-
TUKE NOOKK, MOXHO OWYTUTb, KaK ABHXeHWe Npo-
XOAMT OT OOHOW CTONBI K APYTOM, YTO NPaKTU4eCcKK
NOBTOPAST ABIXKEeHUe Npu xoaebe.

Beino 661 nogansHo, ecnit Sbt OBVXEeHWE 1 Ha-
NPAXEHWE PacNPOCTPaAHANOCE J1EMKO W PABHOMEp-
HO NO BCEM 3TUM NIMHWAM. MISNMWHEee HanpaxeHwe
MM OTCYTCTBUE ABKXEHWA HA NIKOOM NYTH MK Ha
NG0A CTAHUWK fIMHWK NPUBENG Sbl K NPOrpeccu-
PYOWEMY «HAKONNEHWIO» B AGOM OPYTrOM yHacT-
K& NWUHUK, YTO C TeYEHWEM BPEMEHHN BbI3BANG Gkl
onpeAeneHHsie npoénemel. B cBOER npakTuke A,
Kak NpaBuno, CoNposaXaai NKbuTenan cnopta e
MX CNOPTUBHbLIX BbINA3Kax, OYAb TO NPOGEXKa MK
NOALEM HA ropy, 4ToGHl CNPedenMTE TE YHacTKK
ITUX W APYIMX AINHUA, B KOTOPbIX MOTYT GbITb «TH-
XWe» 32KUMbI, KOTOPbIE BbI3bIBAIOT «IPOMKWE»
npobnemel B Opyriux 4acTax Tena. MHoraa naum-
eHT, obnapalowuii 3HaHWeM 06 3TMX NMHWAX M
3aUHTEpeCcOBaHHBIA B MX NAABHOM (BYHKLUMOHWPO-
BaHWK, CNOCOGEH BO BPEMA 3aHATUI CNOPTOM ca-
MOCTOATENBHO NPOBOAWNTL OLEHKY CBOErQ COCTOR-
HuA. Ha caMmom gene, HapyweHun paGoTel NMHKUA
CTaHOBATCA OME@BMOHBI, KOrAa nauueHT yCTaeT unn
3aBepLiaeT ANUTENbHYID TPEHWUPOBKY.

1
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9. T'AyOuHHasA ppoHTaAbHAS AMHMA

Onucanue

PacnonoeHHan mexay Nesod n npasci NlatepanbHbiMM NUHWAMKM B KOPOHANBHORA NNOCKOCTK, 3axaran mexay Mo-
BERXHOCTHOR HPOHTANMBHON U 3aAHER NUHMAMK B CArMTTANLHOW NNOCKOCTH N OKPYNEHHAR BMHTOOGRAZHLIMWM CnMpanbHoK
U DYHKUMOHANBHBIMI NMHWAMK, TNySuHHaa hpoHTaneHas nuara (FQRN) (Puc. 9.1) cocTaBnAeT MUOACUMANEHEM «CTep-
XeHb» Tena. 378 MUHUA HEHMHASTCA B rNYOMHE NOJOLWBEHHON CTORPOHL! CTOMNBY, NOAHUMAETCH CRA3Y TIO3a0M KOCTER HUX-
HErO YHaCTKa HOMW 1 NPOXOAUT 3a KONEHOM K BHYTPEHHER CTOpoHe Geapa, 2aTeM nepen TasotenpeHHbIM CYCTABOM, TA30M
W NORCHWYHBIM OTASNOM NO3BOHOUHMKA. 3aTeM OHa MOXET NPOLOTNKATLCA HECKONLKUMK NYTAMMA, NPOXOOALLIMMKY BOKPYT K
4eRes OpraHel rPYAHOro OTAENa TYNOBULLAE, W 3aKaHYMBAETCA HE HEWUPOHHOM W BUCLepaneHOM Yepene (puc. 9.2).

Mo cpaBHEHUIO ¢ APYTMMK AMHWAMK, ONWCEHHBIMK B NpeAbIAYLUMX rnaeax, § OFf TpebyeT onpeaensHua, ckopee, yepes
TPEXMEPHOE NPOCTPAHCTBO, HEM HEPE3 ANHEHHble CTPYKTYPLI. KOHEYHO, NPOYKe NMHUK TOXe ABNAKTCH OGLEMHEIMM, HO MX
npoiLLe NPeRCTaBuTE B BUOE NUHUIA HaTAxeHwa. A D] BnonHe onpeaeneHHo 3aHRMMaeT HEKOTOPOE NPOCTPAHCTEO.

B Hore P[] BkmoyaeT B ceba rNy6oKHeE U A0BOMLHO HE3AMETHEIE NOARSPHUBAICLLME MBILILEI M3 COCTABA HALLSH aHa-
TOMWUW, XOTA CaMa no cefe 3Ta AVHWA UMeeT hacuvansHyo NpMpoay. “Yepes Taz oHA TECHEMWMM 0Bpa3OM CBA3AHA ¢
Ta3o06eApeHHBIM CYCTABOM M COOTHOCHT APYT ¢ APYroM AbIXaTeNbHbIE PUTMEI W Temn xoaedsl. B camom Tynosuwe MDJf1 pac-
NnonaraeTcs, BMEcTe ¢ ABTOHOMHBIM FaHIMMEM, MEXAY HALLWM HEAPO-MOTOPHBIM ONOPHBIM annapaToMm v Bonee apesHUMY
OpraHaMmn KNeTeYHOR NOAOEPXKW, PACrONOXeHHBIMUM B GPIOWHOA nonocTn, B wee oHa ofecneqmeasT NogbEM, YPABHO-
BeLLMBAILLMA HaTxeHWe NN v N3N. MNpocTpaHcTeeHHo NpegcTaeneHue MR HeobxoQMMOo 4N8 YCNeWHOro NPUMEHEHKs
NPaKTUHECKK NGO METOANK MaHYZNBHOR MK ABUIATENEHOA Tepaniu.

3HaveHue AnA GCAHKMN

IPJT urpaeT OCHOBHYH} ponk B 06ecnedeH! Ornops! HALLIErD Tena:

» NOAHUMAR BHYTREHHWIA CBOf,

* CTABUNMSMPYA KEDKOLWA GTOeN Hor

* NOAASPKUBAA CNOPEAY MOACHUYHEIA OTASN NO3BOHOUHKKAE

* CTABMNMIUPYA rpyOb, NOSBONAA €A PACILMPATLECA W PACCNABNATLECA NPU AbXaHUA

* YPaABHOBELIWBARA XPYMKYID LD 1 TRNEMYK) TOR0BY HA BepLUMHE BCRrO Tena.

HefocTaTok oOnNopbl, paBHoOBECHA U NpaeMneHOro ToHyca MM {kak nNpy YacTOTHOM yropaqwueaHun muodbacumu MOf,
KOTOPO® He faeT Tazobe[pPeHHOMY CYCTABY MONHOECTEID PA30rHYTLCA) NPUEBOANT K OBLLEMY YKOPAYMBAHMIO BCErQ Tena, coa-
DAaeT NpegnoceinNky K NageHWo Ta20B0ro M NOIBOHOYHOMO CTEMXHA U 3aKnaabiBaeT 6a3y OTPULATENLHLIX KCMMEHCATOPHLIX
W3MEHEHHWIA BO BCOX YXXE ONWUCAHHLIX HAMU NMHUAX.

fleuravencHan hyHkuua

Crporo rogopn, 8o Bnactv NI He cylWecTBYET ABVDKEHWA NOMUMO NPUBSHEHWA Ta3a, HO M HET TaKUX ABWDKEHHE, KOTOPLIe
He noanany 6el nod e Bnianue. MNMpaxkTndecku Noscody MO oxpyxeHa um NOKpbLITa apyror Muedacumen, koTopan ayénupy-
€T PyHKLMK, BEINONHAEMEIE Mbiwlami MR Muodacuyus MO sknicyvaeT B cebHa MegreHHo Cokpallaionacs, obnagaotline
BbLICOKOA BBIHOCNIMBOCTBIO MbILIGYHBIE BOMNOKHA, - OTPaXKaeT BaxHoCTh [dJT gna nopgaepxaH1a CTAGUNLHOCTH M BHECEHMA

15 3ax 5790
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-

KOCTHbIE CTAHUWA

Tatnuua 9.1. MuothacumanbHbie «NyTH» U KOCTHBIE «CTaHUMKH» (Puc. 9.2)

MWUOPACUNANBbHBIE PENBCH!

KocTu npeanAlocHsl, ROROWBEHHAA
NOoBepPXHOCTL Nankues CTONbI

Bepxuas/sapHan
Gonbwebepuosan/manodepuosas KOCTH

MeauansHbld HAAMBIWENOK
GeppeHHOR KOCTH

MeavancHbIH HAAMBILLENOK
GeAPEeHHON KOCTH

Noaesgownan seTBL

Tena No3BOHKOB

192

2.

CaMbiti HDKHWE OBLLMIT oTaen
1.

3anHaa tonbwebepucsas MellLLIA,
AAUHHEE crvbaTeny nanbUee CToNkI

dacuva HAOKONEHHWKA,
Kancyna KoneHHoro cycrasa

Huxcrmnid aanrivt otgen (oM. guarpamisi Ha cc. 199 - 207)

3agHsn MeXMbILUEYHAR Neperoponka,
BonbLIAA NPUBOOALLAN MbILLLA

dacuma Ta30BOro gHA, MeNLLA,
NOAHUMAIOLLAA 3aaHWi Npoxon,
thacuua BHYTPEHHEro sanupaTesibHOM M.,
nepepHAn KpecTuoBan dacuma

Hxrni nepegHnii orgen
lWiepoxoeatan NWHWUA GeapeHHOW KOCTM 6.
6. MepegHan MeXMbiWeYHan neparopogxa,
KOPOTKAA M QJIMHHAA MPUBOSALLME MbILLLbI
Manbii BepTen 6egpeHHON KOCTH 7.
8. (oACHKUYHAA MbIWUE, NOAB3AOWHANA, rpetaH-
4aTas MbilUb), 6eOPeHHbLIA TPeYroNLHVK
Tena NOACHUYHLIX MO3BOHKOB TP 9,
Bepxuwii sanumi otgen
Tena NOACHUYHLIX NO3BOHKOB 9,
10. MepenHana NPoACNLHARA CBAIKA,
ONMHHEA MbIULA WeW v rofoBol
BasunapHan vyacTb 3aTbinka 11.




FayGunHan ppoHTAALHAA AMHHA

Tabnwua 9.1

KOCTHbIE CTAHUWUW

MUODACUWANBHBIE PENBCHI

BepxHuid cpenHmii oTgen

Tena NOACHUYHbLIX NO3BOHKOB 9.
12,

13.
14.

BazunapHan 4acTb 3aTbiNKa, Weknble TP 15.

3agHan HacTe gnadparmel, HOXKK
pnachparmbl, UeHTRANBHOE CYyXOXUne

Mepuxapa

MpennoseoHkoBRan chacuus, y3aedka
rOPTaHW, NECTHUYHBIE MbILLILLI, PacLUun
MEONANBHON NECTHUMHOM MbILLIULI,
cpepocTeHne, NnapuMeTanbHas nnespa

Bepxnini nepegruit otgen

Tena NoACHWYHBLIX NO3BOHKOB 9.
16.

3agHana noeepxHocTs 17
nogpebepHbIX Xpallen

18.

3agHAa HacTk FPYAnHGLI 19,
20.

MogLA3LINMHAA KOCTL 21.
22.
HuwxHAA 4encTh 23.

KoecTy YyepenHor 1 NULEeBOH YacTH
ronoebl

MepeaHnn YacTe guadiparMel,
HOXKW anachparme

BHyTpurpygHas ¢pacums,
aHpoTOpakanbHas acuma

MoanoabAabiMHbIE MBILLLUG,
npeaTpaxerHan gacuma

HagnogeasbiuHee MbiWUg

MbllLpl YemocTH
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!:'- : TAy6uHHas (hpoHTaALHAA AMHUA

MenbHamLMX WM3MEHEHWIA MEeCTOMONOXEHWUs Hecy-
Ueld CTPYKTYypbl, 4YTO MO3BONAET MOBEPXHOCTHBIM
eguHcTBaM M NUHWAM paboTaTk CO CKeneToM Nnerko
1 3thbheKTUBHO (3TO MOXKHO CKasaTe M O ABOKOPOA-
Heix cecTpax I, MMyGUHHBIX NWHWMAX PYKW, CM.
Inasy 7). Takum obpasom, HapyLueHWe HopmarbHON
pa6oTel [®J1 Heo6A3aTensLHO BbI3biBAET MOMEHTANb-
HYIO WNK ABHYIO AUCHYHKLMIO, oCcoBeHHO Ana rnas
HecreuvanucTa unu He camoro HabnwgaTensHoro
yenoeeka. BeinonHeHue atux PyHKLUUIA MOXeT ObiTh
NepeHeceHo Ha BHELUHWEe MuodhacumansHele MMHUK,
41O ByAeT BbIMMAAETL HE 04€Hb 3NeraHTHO W rpauu-
03HO M CO3[ACT MOBLILUEHHYIO HAarpy3ky Ha cycTassl
1 OKONOCYCTaBHbIE TKaHW, YTO MOXeT cTaTk 6a3oi
6yaylwiux TpasMm M fereHepauyun TkaHe. Takum o6-
pasom, o4eHb HacTo OKasbiBaeTcs, {To Mpeanocki-
K1 TPABM CErogHALLHEero gHa 3aknageisarotca e [@J1
3a HECKOSbKO NeT [0 TOro, Kak crny4ayr gosepluaeTt
paboTy NaBHUX U3MEHEHWUNA.

4

.y,
g

InyOunHan thpoHTanbHAA NUHNA:
noppo6Hoe paccmoTpexne

o ST

—
i S L ¥ £}

MamaTys o Tom, 4YTo Kak paboTta, Tak U ee Hapy-
lweHne, rno oo U3 aTUX NIMHUIA (HO 3TOW NUHWUK B
0cO6EHHOCTI) MOXET NOAHUMATBLCS W CNYCKaTLCA UK
pacxoguTbCA OT LieHTpa no ee nyTaM, Mbl CHOBA Hau-
Hem paccmotperue [®J1 cHuzy u 6ygem nocreneHHo
NOAHUMATLCS.

[®N HaymHaeTcs rny6oko B nogoLlee cTorbl C
OvCTanbHbIX MPUKPENNeHuA Tpex Mbilly, rinyeuHHO-
ro 3aagHero otgena Horu: 3agHaa Gonbliedepuosas
MbilLL@ M OBa ONWHHLIX crubaTend nanbLles CTorbl,
crmbarens 6GonblIOro nansla W ONWHHBIA criba-
Tene nansuee (Puc. 9.3). B 3asucumocTy oT TOrO,
Kak MpPOBEcCTW pa3pes, MOXHO YBMAETb, YTO 3agHnAs
GonbluebepLoBas Mbillla WMEeT MHOrOYMCEeHHble
CyXOXMWNbHbIE NMPUKPENNeHUa NpPakTUYecku Ko BCem
KOCTAM MpenocHsl CTOMbI 38 WCKMYeHneM TapaH-
HOW KOCTW, a Takxke, MOMMMO 3TOro, K OCHOBaHUAM
Tpex nntcHesbix kocTen (Puc. 9.4). 3T1o cyxoxunue
HaNOMMHAET PYKY C MHOXECTBOM NarnbLeB, KOTopble
TAHYTCA MOM CTOMOW, NOANEpXNBas ee cBodsl 1 yaep-
XUBasA BMECTe NPEefnniocHy CTomMbl.

T, Wi, P
-

Puc. 9.3 — HwkHuii koHew FDJ] Ha4MHABTCS Ha CYXOMMNNAX ANWHHOTO crubaTens
GOMLLIOTD NANLUA CTOMb! W ANMHHOM CrUBATeNs NanbLLUEs cTonb.
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@ F'AyGuHHas ()poHTaABHAS AMHMA

Puc. 9.5 - lNpenapat gemoHcTpupyeT MyGuHHYI0 hpoHTanbHYI0
MIWHWIO B TOM MECTE, rle OHa HEHAJONIo NOABNAETCA Y MOBEPXHOCTH
Tena, Npoxoas Noj yaepXKueaTenamu Cyxoxunuin n BOKpyr mean-
anbHon nofbikku (A). O6patiTe BHUMaHNE Ha WOYLLMIA NapannensHo
£l HEPBHO-COCYANCTBIA NYYOK, a TAKXKE Ha rMy6OKOe pacnonoxeHne
AnuxHoro cru6arens 6onbworo nansua (B). (Bocnpouasogutcs ¢
nobe3Horo paspewenuns na Abrahams et al 1998.)

Puc. 9.4 - Tny6oko nog crubatenami nanbLes CTONLI pacnonarawT- _

CA CNOMHBIE NPUKPENNEHIA 3aaHeR 6oNbLLe6epLOBOR MbILLLLI, & ; {
TaKke vacts [DJ1. (Bocnpouzsogutca ¢ nio6e3HOro paspelueHns 3

[Grundy 1982'"].)

o |

nen

MeanansHoi nogskkoi (Puc. 9.5). Cyxoxunue crubarens il
60nbLIOrO nanbua CTonbl NPOXoAUT Mo3agu ABYX ApYrux
CYXOXMWNWIA, 32 ONOPOM TapaHHOM KOCTU MATKU 1 3a camoin _
TapaHHOWN KOCTLHY. ITOT MbILLEYHO-CYXOXKUIBHbIA KOMMIEKC |
obecneynsaeT, TakMum 00pa3oOM, OOMONMHWTENbLHYIO MOf- ) ] ren |
[EPXKy MeaManbHoro cBofa npu xoawkbe, Korga ctona ot- | i
Tankveaetcs ot 3emnu (Puc. 9.6). ' '
Bce Tpu cyxoxunua obbeguHaTcsa B rmybuMHHOM 3a-
[HEeM OTOENe HWXHER YacTy HOTW, 3anoNHAA NPOCTPaHCTBO
Mexay manobepuosoi u GoneLlebepLoBoi KOCTAMM No3a- :
OV MEXKOCTHOM membpaHsl (Puc. 9.7). .
3Ta NUHMA 3aHMMaeT nocnefgHuin cBOOOOHLIN YHacToK
HWKHER Yactn Horu (Puc. 9.8). MepegHui oTaen saHAatT |
MoBepxHOCTHOW hpoHTansHOW NuHwen ((naea 4), a narte- |
pancHbl mManobepuoBbli OTAEN ABMSeTCA YacTeio JlaTe- |
pansHoi nuHum (Cnaea 5). Cpaay e Haf LWMKONOTKOW 3T0T | |
rnyBuHHbLIA 3aQHWIA OTAEN NepekpbIBaeTCa NOBEPXHOCTHLIM | NS
3aAHUM OTAENOM, COojepXalum KambanosuaHyo U WKpo-
HOXHblI€ MbILLLKI TTOBEPXHOCTHOM 3agHel nuHuv (Maea 3) | ;
(Puc. 9.9). Hxe mMbl o6cyaum, Kak [OCTUYbL 3TOro oTaena, o -
4To6bl MPOBECTM MaHyanbHy Tepanuio. Puc. 9.6 — [DJ npoxogut mexay nytamia NM37 v NI n nomoraet
NOAAEPKUBATL MEANANLHBIA CBOJ NPU X0Ab0E BO BpEMS OTTankuBa-
HUS.

||
9TV TPU CYXOXUAUSI NPOXOAAT BHYTPb LUMKONOTKM 3a | ']
f
I}

nan

.
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NOAOIIBEHHEA
MblLILE

NOAKONEHHAR
MblWLa

3afHaA Bonbile-
BEpPLUOBAA MblUA

JUIMHHEIR crubaTtens
B0onkLLLIOro nansLua
HOTW

O/ WHHbIA crvbaTerb
MNasibLER HOMU

8.7 — Tpw mbiwwubl F®J1 cocTaBnAT rMy6WHHBIA 3aAHWIA YHACTOK
noj KamBanoBuaHoN MeILLLEH.

[AyOuHHas ppoHTaAbHAS AMHMS

NOBEPXHOCTHAR
(DPOHTAALHAR TTHIA

rnyGHHHaA DPoH-

TaibHas NMHUA

R
> N\
\

R\

- NOBEPXHOCTHAR
- 3aHASK MAHNA

Puc. 9.8 — MNy6uHHLIA 3aaHUA Y4acTOK HOTW pacnonara-
BTCA NO3a41 MEXKOCTHON MemBpaHsl mexay 60MbLue-
6epuoBoil 1 mano6epuyoroil koctamu. OTMETUM, HTO
Kaxablil hacurantHelf y4acTOK HUXHErD OTAENA HOMW
00BONAKMBART OIHY M3 NWHWIT aHATOMWYECKMX NOE3A0B.

KamBanoeuaHan
MblLLILa

AXnnoso
CYXOMNIHE

3a/1HAA DONbLUE-
fepuoeas MellLa

LNUHHBIA crnbaTens
nanbLes Horu

ANUHHBIA crubatent
60MbLIOro NanbLa
HOTW

Puc. 9.9 — Hiwkuuit o100 Horv MeanansbHo. Beigenets! cTpykTypel [T

197



@ FAyOuHHaA (bpoHTaAbHAR AWHMA

O6wme coobpaxeHnn
ANA MaHyanbHoil Tepanuu

BeccucTemubie AOMALWIHWE AKCNEPUMEHTE C
Muodacumen MyBUHHCA PPOHTANLHOR NMHWA MO-
ryT NPUBECTH K HENPEACKASYEMEIM PE3YNETATaM.
Bpaun, 3Hakomble ¢ npaennaMn o06pacdoTKu 3Tux
CTPYKTYR CnOCOSHLI AOBMTLCA COSAMHEHMEA Ha

NVHMA W DPUMEHWTE CBOW HABLIKKW B KOMNNEKee.
Ecnm a1k cTpykTyphl M1 BaMy elle He U3Y4eHbl,
Mb! PEXKOMEHOYEM FOTOBUTLEA K pabote No 3Toi
METOOMKE Ha FIPAKTUMECKMX 3aHATUAX, rAe BalIk
ManuNynAaumn GyayT KOPPEKTUPOBATLCA M COBEp-
weHcTeOBaTheA. Mamarys o6 3ToMm, Ml Npeanara-
emM BaluemMy BHAMAHWKO PYKOBOACTBO NG Nanena-
yum PO, HO He MeToOMKY PaboThl ¢ Hel.

PyxosoncTeo no nansnaunm 1:
rnyGunHbIA 3aghui oTaen

XOT$ HA NOAGLUBE CTOMNEI MOYYBCTBOBATL CYX0-
XMAWA ANUHHOrO crubaTens Nanbues cToMNbl MNK
3agHen 60AblLeOepLOBOR MBILULEI NPaKTUHECKW
HEBOBMOXHO, 30ECh OYEeHb HeTKO OWYLIAETCA
ANWHHBIA crBaTtens GONBLIOMD Nanbua CTOMLI.
Pazoravte (nogHumuTe) Baw GOABLWICH naney
GTONkI, 4TO6LI HANPAYE CYXOKWNE, U Bbl CMOXETe
nanbNMpPoBaTh ero BAONb MeQWanLHOro Kpasa no-
noweeHHor dacumi noj MegMancHbIM CBOAOM
(Puc. 9.3).

OTBean CTONY KHYTPH it BLIMOMHE NOAOLLBEH-
HbIA CrKM6, Bbl, KaKk Npaewrno, CMOXeTe noYye-
CTBOBATb TPW CYXOXWNUA NOJ W 32 MEQWANbHOW
NOABLKKOA, MAYILWE NPUMEPHO KaK U CyXOoXMNUA
ManNoBepUOBLIX MbILLL, NQ HAPYXHON CTOROHE CTO-
nbt. Bvxe Bcerg K LUMKONOTKe pachonaraeTcA
3a0HAA Sonsliebepuopan Mblwiua, cpasy 3a Hel
NpoXoauT cruéartens Nanbues, a 3a U Nof HAMK
OBYMA, BANXKE K aXUANOBY CYXMKUIMIO, OST Cri-
B6atens 60ALLIOro NanbUA, KOTOPLIA CNGKHO NAb-
MAPOBATL M3-3a FAYBMHLI ero pacnonoxeHus. Bul
CMOXETE NOMOYL Cebe NOYYBCTBOBATL 53TH CyXO-
KWNMA, YXOOALWME 38 LWKONOTKY, 6N nogepras-
Te nanesUaMu U3 CTOpOHEI B CTOpoHY (Pue. 9.9).

MbileyHaa 4acTe 3TOrO NYyTW B rAYGMHHOM
3apHeM OTAene, PacnonoKeHHOM CPasy 3a MeX-
KOCTHOW MeMOpaHon Mexay GonbliehepuoBon H
Mano6epLUoBOH KOCTAMK, NONHOCTBHIO CKpbITa 3a
KambanosuaHoA Mbnuuen {cM. Puc. 9.8). JocTu4e
3TOr0 MuodracUManbHOro YHaCcTka CAOXHG. PacTa-
HYTb 3TM MBILULEI MOXHO, CUALHO COTHYR CTONY B
THINBHOM HANPABNEHWW W OTBE/IA €€ KHAPYXKU, KaK

B no3e cofaxku, CMOTPALLEA BHWU3 WNU BCTaB Ha
CTYNeHbKY TaK, 4To6bl NATKA cBMCcANna BHM3. OnHa-
KO M BPady, U NALMEHTY SbIRAeT CNOXHO NOHATH,
pacTArMBAETCA K KamGanoBuaHana Meluua (N30T)
unu Gonee rmySokue meiukt (COI).

CocTonaHWe Boero oTAena B UEAOM MOXKHO OUe-
HWTL, NONBLITABLUMCE NANLNMPOBATE Yepe3 kamba-
AOBUOHYH) MbllUUY, HO TOMbKQ MPU YCNOBWK, 4TO
YAACTCA OOCTATOMHO paccnabuTh kambanoswa-
HYI0 MbILLLY, YTOBE! TAKAA Nanbnauua oKasanack
BO3MOXHOR. MOXHO Takke nonbiTaTeca OOCTUYL
3TOr0 CKpLITOrg €Nof, aKKypaTHO NPOOBMranach
naneUaMy BOONE MEAWansHOre 3afHero kpas
GonblwebepuoBor KOCTH, OTOENAA QT Hee Kam-
GanoBugHYKd Mblludy, 4To6B1 gobpartbca 40 3a-
neranwnx NoO Hed MbILL, (3a4ACTYI0 OMeHb Ha-
MPAXEHHBIX W GONE3HBHHBIX) TNYOHUHHOIO 3aaHero
o1Rena {em. Puc. 9.7).

DOpyroi 'pyKoFl MOXHO NOAOATK K 3TOMY OTOSNY
C HAPYXHOW CTOPOHLI, OTLICKAB 3afHI0I Nepero-
poOKy 3a MANoGepLOBLIMW MBILLLIAMK W <NPONAbI-
BaA» NANbLLAMK B 3TY «QONAHY> MeXay manobep-
LIOBEIMHA MbILLLIAMH W KAMOANOBKAHON MBILLLEN ¢
narepansHO ¢TopoHbl. TaK B «NUHUETe» BaLLMX
PYK OKaxeTCA thacunansHbIA cno rMyGuHHOro 2a-
pHero otgend (Puc. 9.8). O6wegyHuTe 5T0 TBEpOO
YASPXKMBAEMOS NONCKEHWE BALUMX PYK C OBWXe-
HUAMK BAWErC NALMEHTA, NONPOCUB 6o CHALHO
crnbaTth CTONY B ThIALHOM W NOACLUBEHHOM Ha-
npaeneHun, — Tak Bbl CMOXETE MOMOYE NALMEHTY
W NPUAATE 3TUM FYGOKUM TKAHAM ABMIaTENbHYIC
CNOCOGHOCTE. C TEM, YTO TKAHK HOTW BYAYT CTAHO-
BWTbCA BCE MAr4e W JOCTYNHEee, MOryT notpeto-
BaATLCH MHOMOKPATHRIS NOBTOPL! NPOLEAYPLI.
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Ha BepluvHe atoro otaena Mbl NEPEXOaUM 4epesa 3a-
[HIOI0 CTOPOHY KomneHa o hacuumn, cofepxallei 3agHon
NNeHKy MOAKONEHHON Mbillbl, HEPBHO-COCYAMCTOE cnne-
Tehuve GonbluebepLoBOro HepBa W MNoAKOSIEHHOW apTepun
W HapyXHble Cnou Npo4Hon dhacumanbHOW Kancynbl, OKpy-
KaKOLLe 3a[IHI0 CTOPOHY KoneHHoro cyctaea (Puc. 9.10).
Cnepnytouieil cTaHUMed 3Tol NMHUKM ABNAETCA MeguanbHas
CTOpPOHA BepLUMHbI KONEHHOrO cycTaea, NpyveogaLLas Ha oy-
rOpOK Ha MeOMansHOM HagMbillenke 6egpeHHON KOCTu.

Ha 6enpeHHOo CTOPOHE KoNeHa Mbl MOAXOOWUM K «CTPEr-
Ke», Korga ata chacums BCTpe4aeT Ha CBOeM MyTu 3aAHui
Kpar GOnbLUOW MPUBOAALLEH MbIULLI M MEXMbILLEYHYIO
neperopogky Mexpgy NOAKONMEHHbIMWM MbILILAMW U NPUBO-
aawen rpynnoin (Puc. 9.11). Ecnn mbl ocTaHoBumMmcs 30ech
nosajgu NpUBoQALLEN MPYNMkI, TO CMOXEeM Npocnefoeath No
3TOI 3aHei MeXMbILLEYHOW neperopogke Beepx no 6egpy
[0 3afjHe 4acTu ceganuiLHOn BETBW PAOOM C CedanuLLiHbIM
6yrpom (IT), KOTOpLIKM NpeacTaBnseT coGoi MecTo NpUKpe-
MNeHns 3adHen «ronoBKn» GOMNbLUIOW NPMBOAALLIEI MbILLLIbI
(Puc. 9.12).

nogKoneHHasn
MbllLL2

3anuan Gonslue-
GepuUoBas Mbillua

Puc. 9.10 — [DJ1 npoxoauT 3a KONeHOM,
pacnonarascs B 6onee ry6oKom cnoe
thacuun no cpasHeHuio ¢ MoBEpXHOCTHOI
3a/iHei NUHKEN, U BKMIOYAET B ceba nol-
KONEHHYIO MBbILLLY, HEPBHO-COCYAMCTLIA
Ny40K W pacumio 3afHeR CTOPOHbI Kancy-
Nkl KONEBHHOMO CyCTaBA.

FAyOuHHas hpoHTaAbHAs AMHMS

Puc. 9.11 — HuxHuit 3agamil nyTe MO nogHumaeTea no 3afjHeil Mex-
MBILIEYHO Neperopogke No 3agHein cTopoHe 6ONLLLOR NPUBOAALLEN
MbILLLLbI.

: cepanuiiHan
ByrpueTocTs

‘ BONLLUAA NPUBO-

AAWAR Mblwla

MeAnanbHbIi HaMbILenok
GenpeHHoI Kooy

Pue. 9.12 - pynna npuBojALLER MbILLbI
(c3ann); 3Aeck NOKasaH HWKHWA 3a1HKA
nyTs [®J] BNNOTL A0 cepanuiiHoro 6yrpa.
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BHyTpeHHAR

- MbilLa-
Tasosoe oHo / Mbilwa, 3annpu§renb
NOAHMMAIOLLAR 3aHIA
| npaxag :
| i
1
Cenannujtian
ByrpucTocTh %
bonkuwas npueo- ]

IV

Pue. 9.13 — Ot 3aaHei Mexmblle4HOi NeperopoaKu hacumanbHblit NyTh NOAHUMABTCA BBEDX U N0 BHYTPEHHEI CTOPOHE cefanuiiHoro Gyrpa Ha
thacuuio BHYTPeHHeit 3anupaTenbHOi MblLLbI, [e U COMPUKACAETCA C MbILLIER, NOAHUMAIOLLEN SaHHMI NPOXOA.

Mbi MOrnm 6b1 NpofomKaTh ABUraTLCA HA BHYTPEHHIOK
CTOpOHY IT-cepanuLLHOi BETBU MO NPOYHOMY HapyXHOMY
MOKPbITWIO BHYTPEHHEN 3anvMpaTenbHOM MbILLLb! U HA MbILLI-
Ly, NOAHUMAIOLLYIO 3aAHUIA NPOXOf, No AYrooGpazHoii nu-
Hun (Puc. 9.13 1 9.14). B1o0 BaxkHas nuHus cTabuansauynm
MO HWKHEW 3aAHei CTOPOHE HOrK. (BTOT NyTh NPUBOAUTCS
B Ta6n. 9.1 non HassaHuem «HuxHWiA 3aaHuin». O6paTu-
Te, NoXanyicra, BHUMaHue Ha CBA3b MEXMIY 3TN NUHU-
e, CHWU3Y NoaxoaALlen K NMogHUMAIOLLENR aHyc MbllLe, 1
K TOMY NyTW, KOTOPGI NOAXOAMUT CIOAA e CBEpXY, HTO 1
6yneT onucaHo nanee B aToM rnase — cm. Puc. 9.25.)

Puc. 9.14 — X074 Ha 8ToM npenapare (acuus yaaneHa, Mbl BUAUM

COeflNHeHNe G0NLILOA NPUBOAALLENA MbILLLI (A), Yepes cefanmiH
Byrop 1 hacumIo HIKHER 3anupaTensHOM MWL, ¢ yroo6pasHo
NAHWENR B MECTE NPUCOBAUHEHNS MbILLILLI, NOAHUMAIOLWER 3a4HII

xog (B). (Bocnponssogutesa ¢ nio6esHoro paspeluenus ua Abrahan
al 1998.)
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PYKOBOACTBO NO Nanbnauuy 2:
HUXKHUA 3aJHUI NYyThb

Yyactok '®J1 3a KoneHoMm ¢ Tpyoom nopg-
paeTca nanbnayvM M MaHyanbHOMY Bmella-
TenscTey. C MeguanbHOW CTOPOHLI cpa3y Haf
KONEHOM Nerko nanbnupoBaTe HAOMbILENOK,
nomecTue 60NbLLOK Nanel, Balleln KNCTW BAONb
MeanansHOW CTOPOHbI Gefpa W C HEeKOTOPbIM
HaXXMMOM CKONb3WTb BHU3 OO TEX Nnop, Nnoka He
OOCTUrHEeTEe BepLUMHbI HaAMbILLENKa,

OTOT HAaAMbILENOK OTMEHEET Nepexon Mex-
Ay 3apjHelr Neperopofkor, KoTopasd nogHuma-
eTcs Mo NPUMBOAALLMM MbiWLAM W OTAENAKLLEN
MX OT MOOKONEHHbLIX MbILWL, W nepenHen nepe-
rOpOAKOW, OTAeNsALen ux oT YeTkipexrnaBsoun
Mbilubl, Ha4HuTe ¢ 3agHen neperopopgkun. [Mo-
npocuTe nauwWeHTta ne4e Ha 60K, W HanpuTe
MeauaneHbll Hagmbilwenok 6egpeHHON KOCTW
(Puc. 9.12). OnyctuTe nansnupylowmi naney
B MPOCTPaHCTBO MeXAy STUM HagMbILWLEenkom u
BbICTYNAOWHUMN  MEANANbHEIMU  CYXOXUITUAMMK
NOOKONEHHOW MbIWLbI, BLIXOAALWMMW WU3-3a KO-
nexda. lNMNogHUMKUTECH NO STOW AONUHE KaK MOXHO
BbiLLe. Y 0JHUX NauneHToBR cAenartb ato GygeT
nerko, U BaM ygactca rny6xe norpysuTecs B8
3Ty nNeperopogky Ha ee S-o6pas3HOM nyTu no
HanpaeneHuro K LWepoxoeaTor NuHuK (cMm. Puc.
9.11). V Tex xe nauyneHTos, 6onbLLIAS NPUBOARA-
Las MbllLa KOTOPLIX TECHO cnieTeHa ¢ NoaKo-
NeHHbIMW MbIlULLIAMKM, NEperopofka 1 okpy»xao-
Lue ee TkaHu MoryT BbiTh TaK CTAHYTHI, HTO HEe
MO3BOMAT BaM [aNeKo NpofaBUHYTLCS; B CAMOM
fene, Bel MOXeTe MOYYBCTBOBAThL 3TY nepero-
POAKY Kak KYCOK NAOTHOro cKoTYa.

BepxHuit kKoHey 3TON [ONWUHEI NpUBEET BaC
K cepganvuiHomy 6yrpy. 3aech Bbl NErKO COPUEH-
TUPYEeTEeCh, NONOXUB NanbUbl HA HUXKHWA 38 4HUIA
yrof cepanuiiiHbix 6yrpos (IT) u nonpocue naum-
€eHTa NPUBECTW (NOOHATE BCKO HOTY K NoTonky). B
3TO BpeMsa nepuopmyecku criubas koneHo (cosna-
BaA CONPOTUBNEHWE HA NATKY OPYron PYyKOW unun
ceouMM Topcom). Mockonbky 6onbluias Nnpueogs-
Lada MblLLLA NPUKPenfeTca K HUXHEW CTopoHe
IT, BBl MOYYBCTBYETS, 4TO NPU NMOJLEME HOTM OHa
HanpsaxeTcs. [1oCKONbKY NOOKONEeHHbIe MblLLLb
NpUKPennATCa K 3agHen cTtopoHe IT, To Bl no-
4yBCTBYETE, 4TO 3TO NPUKPENnNieHWe HanpskeTca

npyu crube KoneHa npoTUB COMPOTUBNEHWH
(Puc. 9.14). PacnonoxuTte nansubl Mexay OBy-
MA 3TUMW CTPYKTYpamu, M Bbl OKaxeTecb Ha
BEPXHEM KOHLie 3agHei npueofsLlen nepero-
popku. OTcloga 3Ta Nneperopofka NpaMoi NMHK-
el NpoxoauT MexXay Hagmbilenkom 6eapeHHon
KOCTK U 3TUM BEPXHUM KOHLOM. B Tex cny4asx,
Korga ponuHa He nogpaetcs obpaboTke, pac-
npegennTe natepansHo acunanbHble TKaHU U
paccnabbTe okpyXaloLme MbiLLLbl, W Bbl ByaeTte
BO3Harpa)jaeHsl, 06Hapy>XUB 3Ty [OAKUHY U, HTO
6onee NMonNesHo, pasrpaHuHnTe OBMKEHNE MeX-
oy TasoMm U GegpoMm M Mexay MOAKONeHHbLIMKU
MbiLLULAMUW 1 BorbLUIOW NPUBOAALLEN MbILLILIER.

Orciopa dacuus cepanuuiHora 6yrpa co-
efQMHAETCA, BOONL ero BHYTPeHHEW NOBEPXHO-
CTK, ¢ dhacuvein BHYTpEeHHeW 3anupartensHor
Mbitlilibl, U OT 3TOr0 hacuuManLHOro naacTa no
nyroo6pasHoil NMUHUK Mbl NepexoguMm Ha nna-
CThl MbIlULbl, NOHWMAKOLLEn 3afgHWMiA npoxon
(Puc. 9.13). Manbnayus B 3TOM HANpPaBneHuu He
Ans cnaboHepBHLIX, HO 3TO MONE3HBIA U Mano
WHBA3MBHbIA cNocob BO3OEeNCTBMA HA MbILULY,
NogHUMAIOLLYIO 3a0HWIA NPOoXog, KoTopas ABNMs-
eTCHA MeCTOM HacThIX CTPYKTYPHbIX HapyLLeHun,
0COBEHHO Y XeHLWMH. Korfa Bawl nauneHT nexur
Ha 60Ky, NONOXWTE PYKY Ha BHYTPEHHUA 3aaHWIA
Kpai IT (ckopee, NO HANPaBNEHWIO K KPECTLOBO-
ByropHoii CBsizKe, YemM Knepeau oT cefanuiHon
BETBW) U HAYHWUTE CKONb3WUTL BBEPX W Bnepef e
HanpasneHnn nNynka, coxpaHasa Nerkmin, Ho nps-
MOW KOHTAKT nanbuee ¢ KOCcTblo. HeMHOro npak-
TWUKW, W Bbl NOAMETE, CKOJMbKO KOXW HYXHO 3a-
XBaTUTb, — PACTAXKa KOXMW HE BXOOWT B HaluuW
nnaxsl.

Hap IT/BeTBblO NOQ nogylie4ykamu nansues
Bbl MOYYBCTBYETE 4YyTb Gonee MATKYI TKaHb
chacumu BHYTpPEHHEN 3anupaTtenibHOW MbILLLbI.
Heobxogumo TwlaTensHO 06X0ANTE TpaHWUbI
3apHero Npoxofa, BaMm TakXe, BO3MOXHO, No-
TpebyeTca W CROBECHO YCMOKOWTb MNauveHTa.
MpoponxaiTe nogHUMaTeCA No hacuun 3anu-
paTenbHoi MbIWLEl, NOKa Nepep nogyleykamm
Balux nanbleB He NosBUTCA cTeHa. 3710 Kak
pa3 u 6ygeT MbilUbl, NOAHMMAaOLWAR 3aAHWIA
npoxon.
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Pa6otas ¢ nauweHTamm, Yy KOTOpbIX 3Ta
MbILLLIA BEICOKAA M HANpsXeHHas, MOXHO, OTX0-
08 B cTopoHy |T, 3auenvTk naneLel 3a pacumio
3anvpaTtenbHol MbllLbl Cpasy nop MbILULUEen,
nogHuMatoLein 3agHui npoxop (Puc. 9.13). Tak
BaM, Kak NpaBuno, yaacTca onycTUTL U paccna-
6uTb 3Ty Mbiwuy. Ecnu xe y nauueHTa eanas,
ynageLuas mbiluya, NogHMMatowan safHunia npo-
X0[l, 3a4acTyl MOMOYb emy MOoYyBCTBOBATbL W
YNPOYUTE 3TY XKMU3HEHHO BaXKHYHO 061acTe MOX-
HO, HagaBnNUBasn Ha Hee KOHYMKaMW NasbLes, B
TO Bpemsa Kak nauueHT cokpallaeT M paccna-
BNFAeT MblLLLbI.

BoaepaTuBLLMCE K BHYTpEHHe cTopoHe Gefapa Haf Ko-
NIEHOM, Mbl MOXEM NOUTK no Apyromy nyti FdJ1, HUxXHeMy
nepegHemMy nyTu, KOTOPbLIX, B MOAXOAE K CTPYKTYPHOW Tepa-
MUK ¢ No3uuMK MuodacumanbHbIX MEPUOVAHOB, ABMAETCA
HaunGornee paxHbIM. 3Ta hacumaribHas JIMHUS NPOHUKaeT B
60NbLLUYI0 NPUBOASILLYIO MbILLLYY HEpe3 CYXOXWIbHYIO LLemNb
BMECTE C HEpBHO-COCYOUCTLIM CreTeHueM W NoABMAETCA
Ha NepefHei CTOPOHE 3TON MbILULbl, B MEXMbILLEYHON Mne-
peropofke Mexgy npusofsaLLen rpynnon u rpynmnoi Yetbl-
pexrnaBoi Mbitlybl (Puc. 9.15).

Srta neperopofka okaHToBbiBaeT 6Gopoafy, 3anera-
IOLLYIO NOA NOPTHSDKHOW MblLLLEi. W XOTA Mbl MpUAepxXu-
BaemMcA TPAAULIMOHHOIO NWHEeMHOro OonucaHua 3Toro Me-
puavaHa, 34eck 0CO6EHHO BaXKHO NEpenTh K o6bemHoMy
paccmoTpeHuio aTor Yactu [PJ1 kak TpexmepHoi dhacum-
ansHoW nnockoctu. OHa npeAcTasneda B hopme napyca;
Ha NOBEPXHOCTU €€ «3aHAR LUKaTopuHa» (HapyHbIA Kpai)
NPOXOAUT NoA NOPTHSKHOM MbILLLEW, HAYMHAACH Cpasy Haf
BHYTpPEHHEeR YacTbio KONeHa, K nepeaHeil ctopoHe 6egpa v
6egpeHHOMY TpeyronbHuKy. Bavke K KocTu ee «nepepHas
LKaTopuHa» (BHYTPeHHWIA Kpaii) MOeT No LWepoxosaTon nu-
HWKW OT MEAWAaNbLHOW 3aHel NOBEPXHOCTU KoneHa BBepx No
3afiHell cTopoHe BefpeHHor KOCTU K Manomy Bepteny (Puc.
9.16).

B naxosoi o6nactv nepepgHas MeXmbllleyHas nepero-
poAKa OTKpbiBaeTcA B GedpeHHbId TPeYronbHUK, Uau «amy
HOMM», KOTOPbIN C MeAWanbHOW CTOPOHBI OrpaHuqMBaeTcs
ONWHHOW NMPUBOJALLENA MbILLLEN, C naTepansHoi CTOPOHLI
NMOPTHSKHOM MbILILEA W CBEpXy — NaxoBoil ceAskou (Puc,
9.17). B aTom 6epeHHOM TpeyronbHuke HaxoguTca 6eapeH-
HOE HEepBHO-COCYOMCTOe CIIeTeHWe, psag NuMdaTnyeckux
Y3NOB, 1 NPOAOIKeHUe muodacuum MdS1 — noaB3aoLIHO- Puc. 9.15 — HukHuit nepeaHuit nyte FDJ1 npoxoauT no nepegHen

MOSICHWYHAs MbILLLA C NaTepansHOi CTOPOHbI U rpe6eHya- ;‘E;g";':‘;ﬁﬂ:mlefrggoﬂ:::f:cf: 2;’“3:‘1;“%“8”2 ﬁﬂ:earg;pexa— .
Tas MbILLLA G MEAUANLHON CTOPOHB. MR, R 2. Mol P v,

HwxHsAa YacTs Gegpa.
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NyTb NOPTHAKHON
MbILLILG!

NYTe ANHHHON
NPUBOAALLERN
MbILULbI

WwepoxoRartas
TIUHUSA

NpeacTaenexa cnoXxHoi KpUBoi, Bo
MHOTOM HanomMuHaloLwWwen napyc, npo-

MOPTHSKHON MblLULE.

Puc. 9.16 - lNepennan neperopoaka Gegpa

CTUPAIOLLMIACA OT LUEPOXOBATON NUHIK K

PykoBoacTBO no nanbnayuu 3:
HIKHUA nepegHuii NyTh

MNepepgHas neperopofka NpUBOLALLMX MbILLIL
NPOXoOUT MOf MOPTHSKHOM MbILLLER, U Bpady,
Kak Npaswnno, yaaeTca AOWTU [0 3TOW «O0NWHbI»,
nanenupya ee cpaay 3a MOPTHAXHOW MbILLLEA.
MonpocuTe nauueHTa nooYepenHo crubate W
pasrubartk KoneHo, 4Tobkl MOMOYb BaM OTOENUTh
MbILLLLbI.

Ha BeplwmHe aTa neperopopka paclLuvpseT-
cf W nNpespaulaeTca B 6efpeHHbId TPeYronbHuK,
OrPaHWHEHHBIA MNOPTHAXHOW MbILLLIEA, BBICTY-
NaloLLMM  CYXOXWIMEM [ONWHHOW NPWBOASALLIEN
MbILULBLI, & CBepxy — MaxoBow CBA3KOW. BHyTpwu
6edpeHHOro TpeyronbHuKa, oT MeguansHon cTo-
POHLI K NaTepansHoOW, pacnonaratotcd rpebeHqa-
Taa MbillUa, cyxoXunue GonbLIOW MOACHWYHON
MbILULbI M NOAB3QOLIHAA MblluLa. 3Aechk Takxke
pasmeLLieHbl NMMaTUHecKue yansl 1 HEpBHO-CO-
cyaucToe crnneteHue, NoaTomy Balla obpaboTka
3TOW 30HbI fomKHA BbITh aKKypaTHOMW, HO UITHOPK-
poBaTh 3Ty 30Hy 6bINO Bbl HEBEPHO, MOCKOMNBKY
oHa OTBeYaeT 3a NonHoe OTKpbITUe TasobenpeH-
HOro cycTasa.

F'AyGuHHas (ppoHTaAbHAS AMHMSA

Puc. 9.17 — beapeHHblid TpeyronbHUK, aHanor noAmMbILLeYHON
BMA/IMHbI B HOT@, OTKPLIBAETCA OT NEpefHeN NeperopoaKkn Mex iy
NOPTHIKHOM (A) U ANMUHHOR npueoaswed (B) mblwuamy. OH Bbl-
XOANT Nno noscHu4Hoi (C), nogesaowHoi (D), rpebenyatoin (E)
MbILLILAM M HBPBHO-COCYAMCTOMY Ny4KY (Ha PUCYHKE OTCYTCTBYET)
B GPIOLLIHYH NonocTs, NoACHWYHAA, NOAB30WHARA U rpe6eHyaTas
MbILLEI CO3JAI0T BEBPOOOPAZHYI0 CTPYKTYPY OT Manoro BepTena K
BePeHHON KOCTH 1 NOACHUYHOMY OTAENY NO3BOHO4HNKA. [NnHa 1
c6anaHcUpoBaHHbIA TOHYC 3TOT0 KOMNNEKEA MCKITIOYUTENLHO BaXHbI
Jins CTPYKTYPHOrO 30P0BLA 1 CBOBOAR! ABMXKEHWS. (BOCnponaso-
owutes ¢ nio6esHoro paspellenns ua Abrahams et al 1998.)

(_

MonpocwyTe Ballero nauueHTa neYs Ha CruHy,
nopHsAB KoneHu Beepx. CAOkTe Ha Kpaw cTona fv-
LOM K rofioBe naumexTa, Tak 4tobel ogHo 6efpo
nauveHTa onupanoce Ha Bawl 60K. Pykow noTs-
HWUTECH 3a KONMEeHO, YAEPKMBAsA HOMY MeXAY Hel u
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CBOUM TENOM, M NMONOKWTE BCIY NAAOHE HA Me-
JManeHylo CTOpoHy 6eapa nansuyamMy BHu3. Mepg-
MIEHHO W AKKYPATHO ONyCTUTE NManbubl B OTKPLIBA-
FOLLYFOGHA «fIMY HOTH», 4TO6BI OTMETUTL, €CTh JiK
PAcTAXEHWA KOXW, Tak 4To0b! Baw Ge3bMAHHBIA
naneu nubo MU3MHEL, Pacnonaranca BAONb CyXo-
KUMAA BIHHOR MPYBORALLEN MBIULL!, & OCTaNL-
HbIE Nanbukl — CPA3Y Nepen HUM,

Ecnm Bbt pasorHeTte nanbybl, yXKe NORas B 3TC
NpOCTPAaHCTBO, MX HOMTEBAA CTOPOHA KOCHeTSA
hatepanbHol cTOPOHBlI NOSKOBOM KocTK. Monpo-
CMTe nauMeHTa NogHATb KONEHO K PNPOTMBONO-
NOXHOMY nnedy (COBMSLLAA CTWE W NpuBadeHve)
W, eCnK PacnoNdKeHue BalWKWX PyK NpaBULHOE,
nanbLamy Bbl NOMYBCTBYETE rPeOeHYaTYIo MbiLl-
uy — nonocy npymepHo 3 — 4 M LUMPUHOA uNK
Bonee TOro PAOOM ¢ NOOKOBOW BETBLIO. Had sTon
MbILLILGHA MOXHO padoTaTe NGO BO BpemMd Toro,
KaK Ball nauyuveHT NpoaBuraeT MATKy Bnepeq oo
NOAHOro pasrntaHua KoneHa, Mo KOFAAa oH Npu-
XMMAeT CTONY BHW3, MOBOPaYMBAA Tas B CTOPOHY
OT Bac.

AnA Toro, 4To6e1 OBHAPYHWTEL HA STOM YPOBHE
NOACHU4HYIO MBILLILY, PACTIONOKWUTE NANbubI CRasy
enepeaun U CNErKa Natepanbhe NG OTHOLUSHMIO K
rpefeH4aToi Mellue. ByasTe CCTOPOXHbI, 4TOGLI
He HApaBWuTe NKBO pacTAHYTe BOOK GefpeHHy
apTepwio. Ha natepantholi CTOPOHE apTepuu (Kak
NPaBune, B pa3HbiX CNYYaAX PasHbie CTOPOHbI
STON apTepun OKasLIBAITCH HONee AOCTYNHEIMM}
8bi QBHApYXUTE rNankylo W TBEpAy CTRYKTYDY,
PacnONCKEHHYIO, B LENOM, Nepen USHTPOM Ta3o-
fenpeHHoro cycrasa. MonpocuTe Bawerc naum-
€HTa NOOHATE CTONY NPAMO HAg CTONOM, U 3Ta No-
ACHMYHEA MbILLUA NPAKTUMECKU «MPLIrHeT» Bam
B pYKW. ¥ GONbLUMHCTEBA RS HA 3TOM YPOBHE
MOXHO MaNg 470 ¢OenaTb, NOCKONbKY 3TD CYX0-
MAABHAA 4HacTb, HO WMEHHO 38tk NOACHWYHAR
MbILLLIA PACNONAraeTcA 6N1Xe BCEro K nosepx-
HOCTH TeNa.

MNonBe3aoLWHAA MbILLLIE MPUMBIKAET K MOACHWH-
HOR MbILILLE, PAcnonaranch NATEPANEHO NG OTHO-
LWEHWID K HEW, W OTAIMHASTGA OT HEe, B OCHOBHOM,
TeM, HTO OH& Cherka marde (NOCKONLKY Ha 3TOM
YPOBHE B HEW GONbWE MBILUEYHOrG KOMNOHEHTA).
Ee moxHO npocreanTe {neperan 4epes Naxoeyro
CBA3KY)} BBEPX A0 8¢ nepegHero NpuKpenieHus
BHYTPY (yObl nepegHere NOAB3OoWHOrO rpetHa.

Moae3gowHan U NOACHUYHAA MBILLLLI NPOLLY-
NbIBAOTCA HAJ, NAXOBOR CBA3KOW B 06NacTH 6pio-
WHHLL. BCTas pROOM CBALLMM NEXALUMM HE CNKWHE
NAUMEHTOM, NONPOCHTE €ro COrHYTh KONEHW, Tak
4TOOBY CTOMBI CTOANKM HA CTONE, U PACNONOXUTE

nansuebl nopepx ASIS, Morpysuteck B TKaHW, He
nepecraean 4yBCTBOBATL I'IO,nBSnOLIJHYIO MEIL-
uy nog nogywedkamu nansues, [ycTe Bawwu
Mansuel 6ygyY MArKWMKA, A eCnd Ball NauneHT
NeKANYeTCa HA GONEBbie OLUYLIEHWA B 0GRacTH
rpefeHYaTon MEILLIULI, HE NPOAMNKAATE ABUXe-
Hue. MNoAcHUYHa Mbitlia NOABUTCA Nepen KoH-
YMKaMM BalWMX naneuee B HU3Y «CKaTa» nog-
B3AOWHOA MblWLbl. ECnv NOACHUYHYIO MbIWLILY
HaWUTW Hé YAAeTCA, NMYCTE BaLY NAUMEHT HavwHeT
aKKYypaTHO NOAHMMAaTe CTONY Hap CTOMOM, - OT
3TOro NOACHWYHAaA MbilLUAa OONKHA MOMEeHTANL-
HO HaNpPA4LCA M cTaTh BONee 3aMeTHONW. Ha aToM
Jrane Bbl HAXOAWTECHE HA HARYXHOM Kpae noac-
HUYHOR MBILLUGLI, W 3TW BONOKHA WOYT OT BepX-
HWX Npefenos NOACHUYHON MbIWLbLI — YAcTbk OT
Ti2 po L1.

W x0T NO 3THM BHELUHWM BONOKHAM MOXHO
NOAHATLCS HABBPX, HE PeKOMeHAyeTca paboTars
C MOACHWUHBIMM MBILULAMW BbiLIE YPOBHA NYMKa,
He WMeA NOAPOBHOro NPEACTARMSHMA O NPUKpe-
ANEHHAX NOYKW,

OBHAPYXWE 2TOT HAPYXHBLIA Kpai, He Tepsia-
T& CONPUKOCHOBEHUA C «KONBACKOW» NOACHWHHOW
MbltLB!, OCTABEACE HA YPOBHE MEXDY fOPU30H-
TAALHOR NWHWER, NPOBSASHHOW Mexdy ABYMA
ToHKaMKn ASIS, U nHWel, NnpoeegeHHoRN Ha ypos-
He nynka. [podgnTe BBEPX W Yepes Bepumuy
STOW MbilLUGI OO TEX NOpP, NOKA He NOYYBCTBYE-
Te, YTO NEePEeXoaunTe Ha BHYTPEHHWA CxaT. BaxHo
He TepATE KOHTAKTa C CamMoi MbILWLSHA, NoXa ebl
ATO Aenaete (eCNu y Bac €CTb KaKMe-TO COMHe-
HWA, NONPOCUTE NaUWeHTa NOQHATE CTONy, YTod
COTHYTb Tas), U BAXKHO He OaBWTb HW HA OAHY M3
MYNECUPYIOWMX TO4eK, Teneps Bkl HAXOAUTECE HA
BHYTPEHHEM Kpae NOACHUYHOW MBI, KACANCh
BONOKQH, KOTOpbIe UCXOAAT oT L4 — L5 (4, Takum
ofpa3omM, B GONLLUEA CTENSHW CTBEYAIOT 3a Nop-
£103 NOACHUYHOMO OTAENA NO3BOHOYHUKA).

Manas noAacHW4HAR MbILILA NpencTasneqa
MMEHHO B BUOS MbiILEI MWL ¥ MOTOBUHLI BCEX
NIOAGH, N aBTOPY CAOXHO OTAENUTE €8 OT 60fb-
WOH NOACHWHYHOA Mblwybt. Monpocve nauveHTa
feYb Ha CNUHY W COTHYTL KONEeHW, MHOrpa MOoX-
HO MOYYBCTBOBATE HEBOALLUYID NONOCKY CYXOXM-
vA MAanol NOACHWHYHONA MBNLILEI HA MOBERXHOCTN
BONBLIOA MOACHWYHON MEILILLI, KOTOa NAaLMeHT
BLINONHAST HEBONbLLUWE U H30NMpPOoBAHHbIE NOOL-
aMb! NOOKOBOW KOCTH K Fpyau. TPYAHOCTE COCTOWT
B TOM, 4TC 3TO ABMXEHWE MOXET BbI3BATL COKPA-
weHne B SOMLWON NOACHUYHON MbILLLE, a TaKxke
COKPALEHHA OPIOWHBIX MbIWL, KOTOPLIE MOX-
HO NPWHATL 38 COKPALYEHWA MANCHA MOACHWYHOMA
MbILLBI.




Ortctoga rnaeHelil nyTe FDJ] NOOHUMAETCA MO MOSCHWY-
HOW MbILLLIE U CBA3AHHON C Hel dhacymwn, KoTopasa TAHeTCA
Brepen W BBepx OT manoro Beptena. MoACHWMYHAA Mbill-
ya npoxogut rpaMo fepef TasobefpeHHsIM CyCcTaBoM W
06X0UT BOKPYI HWXKHEW nepegHen noaB3fOoLUHON OCTU U
TYT Xe yXoOuT Hasaf, 3a BHYTPEeHHWe opraHbl U GpIoLLHYIO
CYMKY, COE[IMHAACK C MOSCHNMYHLIM OTOENOM MO3BOHOYHUKAE
(Puc. 9.18). Ee npokcuMarkHble MPUKPENSIEHUS — 3TO Mpu-

Puc. 9.18 — [oAcku4HaA MbilULA YeN0BEKA COBEPLUABT YHUKANbHOE
fyTeLLecTBIe — BNIEpe] W BBEPX OT BEpTENa K nofB3foLWwHo-rpedeHya-
Tomy Gyrpy, a 3aTem K3agu it BBEPX K MOACHUYHOMY OTAENY no3eo-
HOYHWKE.

TAy6unHan cppoHTaAbHas AMHUS

KpenneHus K Tenam W MornepevyHeiM OTPOCTKam BCEX No-
ACHWYHBLIX MO3BOHKOB, 4YacTo BKMwo4aa u T12. Kaxpas
MOSICHUYHAA MbILLLbI 3aMONHAET KaHan Mexay Tenom u no-
fMepeYHLIMI OTPOCTKaMM B MEPEaHE YacTH NMO3BOHOHHUKE,
TaK Xe Kak Nonepe4Ho-oCTUCThIE MbILLLbI 3aronHAKT nne-
HOYHBIE XENoBKK MEeXAy MonepedHbIMA U OCTUCTLIMK OT-
poOCTKaMK 3a Mo3BOHOYHWKOM (Puc. 9.19).

Puc. 9.19 — BoKpyr No3BOHOYHUKA BCTh TPU «PACLIENNHBI»; MBILLLI,
BhINPAMNAKOLLKE CNWHY, C3aM, @ NOACHWYHAA MbILLILA CNEpean 3a-
NONHAKOT 3TW NPOXOAL! 1 NOAAEPKUBAIOT NOACHUYHEIE NO3BOHKN.
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MoACHMYHBLIA IKCNPECC U ANEKTPUUKK

Mbi y>Ke roBopunu, 4HTo MHOIrOCyCTaBHbIe MbiLl-
LbI-3KCrnpecchl 3a4acTyio pacnonararTcsa Nnoeepx
CBOUX OOHO-CYCTaBHBIX 3NeKTpuYek. B cny4ae no-
ACHWUYHOWU MbILLbLl MBI MMEeeM OBe rpynnbl anex-
TpU4ek, oBCyXUBAIOLMX 3TY Xe 30HY, HO 30ecChb
OHW pacnonararwTca no obe CTOpPOHBLI OT 3KCnpec-
ca, BMEcTo Toro, 4tobsl 3anerats nog Hum (Puc.
9.20). YT0 KacaeTca NOACHWUHHON MbILULbI, MO NO-
BOJY BbINONHAEMON eto (hyHKLUWK CYLLIECTBYIOT 13-
BECTHble pasHornacus, '~% HO OHM He KacawTcs
3aHMMaemou et obnacTu OoT Manoro Beprena Ao
Ten U nonepe4qHbiXx OTPOCTKOB Nepeoro NOACHWY-
HOro, a 4acto W gseHaguartoro pr,qHOFO NO3BOH-
KOB.

3T1a e obnactb NoKpeiBaeTca W elle AByMs
nNyTAMW: MEJWanbHO W naTepanbHo Mo OTHOLe-
HUIO K CaMOW MOAICHUYHOW Mblwile. C megnansHon

CTOPOHbI Mbl MOrK 6bl NPoOATK Mo rpebeH4aTon
MbILLLIE OT Manoro eeprena (1 LepoxosaToW nu-
HWMW, PacnonoXeHHOW MPAMO nog HWM) 00 NOf-
B3AowWHoro rpebHs (Puc. 9.21). Otcioga, no coe-
AVNHUTENBHON thacumn NaKyHapHON CBA3KM 1 NALLb
Crnerka MeHsisi HanpaerneHwe, Mbl MOXeM MepeinT
Ha Manylo MOSICHUYHYIO MbilLly (koTopas umeeT
MbILLEYHbIW XapakTep npumMepHo y 51% nwogen,
HO B BUaE (hacuMansHON NOMOCkL! MPUCYTCTBYET Y
noyt 100%).” Manaa noscHWYHaA MbILbl Npo-
XOAUT Nno Bepxy acunn GOMbLUIOK NMOACHWUYHON
MbILLLIbI M NPUKPENNAeTCs, U AOX0AWT A0 CBOEN
BEpXHEW cTaHuuK, Ha 12-0M rpyaHOM MO3BOHKE.

C narepansHOW CTOPOHBI Mbl Ha4YMHaem OBW-
ratbCa Mo NOAB3LOLLUHON MbILLE, KOTopas pac-
WMpAEeTCA BBEPX WM NartepankHo OT Manoro sep-
Tena, U NPUKpPENNseTca KO BCel BepxHeWl 4acTu
noas3noLUHoi AmMKK (Puc. 9.22).

% KBajpaTHas

e )

N\ - MblLLA
\\""A‘ MOACHHLY!

b

Manas noACHUYHasA
MblLLE

BonblAR NOACHWYHAR
MblLLLa

NoAB3A0LIHAR

MbllLLa rpefeHyaras mblua

Puc. 9.20 - T®J] npukpennaeTca K
BHYTPEHHE#l cTOpoHe GefpeHHoi
KOCTH K OCHOBHBIM CTPYKTYpaM
nepenneﬁ CTOPOHbL! NO3BOHOYHWKA,
BKNi0Yas auadpparmy u 6pbiKen-
Ky (Ha pucyHke oTcyTcTByer). B

aKenpecc 6oNbLION NOACHNYHOR
MbILLILBI, NOAAEPXKUBAEMBIR C IBYX
CTOPOH JIBYM# 3NEKTPUHKAMM.

h P
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Pue. 9.21 — BHyTpeHHAR 4acTb 3MeKTPU4EK, NPOXOAALLUUX OT
6e/pa K NO3BOHOYHWUKY, 3aXBaThIBAET rpefeHyaTyio MblLLLLy W
COBAUHABTCA C 60MbLION NOACHNYHON MbILLLIEN.
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dacuma, NoKpeiBaoLlaa NoaB3OOoLLIHYI0 MbILL-
uy, cocTaenseT ogHo uenoe ¢ dpacumelt, pacnono-
KEHHOW Ha nepefHel NoBepxHOCTW KBappaTHON
MOACHWUYHOM MbIlLLbI, BEOYLUEen Hac BBEpX K Mo-
rMepe4HbiM OTPOCTKaM MOACHMYHBIX MO3BOHKOB,
cpasy nosagu MecT NPUKPenieHus MoAcHUYHON
MbILLUUBI, @ Takke K 12-omy pe6py.

Takum o6pas3om, korga nMbo HWKHWMIA Mo-
SICHU4YHBLIA MO3BOHOK NMB0 rpygHO-MOACHWYHOE
couneneHune ([MIC) TaHyTCA KHM3Y W Knepenw
No HanpaeneHuto K NepegHei CTOpoHe Tasa, 3a-
OENCTBOBAH MOXET ObITh KaXObil M3 3TUX Tpex
nyTei, u B Cny4asx nopaosa HUXHEro fMoscHWY-
HOTFO OThena, KOMNPEecCUPOoBaHHbLIX MOACHUYHBLIX
NO3BOHKOB, NepefdHerc OTKNOHEeHWsA W Aaxe 3a-
[Hero cgewra Tasa crnegyet paccMOTPeThb BCe
aTU TPW NMYTH.

B panekom npowunom, KOrga f HadvHarn npe-
nogaears, NULLL Hebonblloe Y1crno Bpa‘-leﬁ mMe-
N JocTaTtodHoe MPefAcTaBNeHue O MOACHUYHON
MbilLLE WM O TOM, Kak ee OﬁHapy)KHTb N KakK C
Hei paboTaTe. 3a nocnegxue 20 net ee ponb Npu-
3HaBanachk Bce 6onee LUMPOKO, 3TO MHOTAa Nnpueo-
OWIo K TOMY, 4TO 3TUMK Bonee WM MeHee ogHo-

16 33k 5209

CYCTEBHbIMWM IpynnamMu MbllUL, NpeHefperany,
XOTSl OHU W [10MDKHBI NPUBNEKaTk BHUMAaHWE Bpa-
4HeW, HTOObI BHOCUMbIE UMW N3MEHEHUS B NAXOBOW
obnactu Beink 3hheKTUBHLIMU.

HaknoH Bnepep unu BOOK, MNW acaHsl Moru,
W3BECTHLIE MOZ HA3BaHMEM «M03 BOWMHA», Kak
npaBuno, pacTArvBaroT NOACHUYHYIO MbILLLY MPU
YCMOBWM, YTO MOSICHUYHBLIE MO3BOHKKM HE YXOOAT
Mpu HaknoHe CNWLIKOM [anexko Brepef, a Tas
pacrofnaraeTcs napannensHo  BbICTaBMNEHHOM
Brnepen Hore (cm. Puc. 4.17). MoxHo vccneno-
BaTb [iBE 3TW rpynnel U B 3TOM nonoxexnun (Puc.
9.13). YT06bl 3ageicTBOBAaTL KOMMNEKC HAPYX-
HOW MOAB3QOLWHOW — KBaApaTHOW MNOACHWYHOM
MbillL,, NOBEPHUTE KOMNEHO BbINPAMMNEHHOM HOTW
MeOMAansHO MO HANPaBMeHWo K NPOTUBOMONOX-
HOI HOre Tak, 4To0bl NATKA «Bbinana». Yeunure
PacTHKKY MOXHO, COBUHYB pebpa oT Tasa no Ton
e cTopoHe. YTo6bl 3ageicTBOBaTE KOMIMNEKC
BHYTPEHHel rpebeH4aTol — Manol NoACHWYHOK
MbILLL, BbIBEPHUTE BLINPAMIEHHYK HOTy Tak,
4yTOGblI MATKA MOBEepHynack KHYTPU W Bec pac-
Npenenurca Ha BHYTPEHHIOK NOBEPXHOCTL 60b-
woro nansua ctonbl. Crerka ypoHuTe Tas no
HanpaeneHnto K Nony, U 37a BHYTPEHHSAS JIMHWUA
0603HaunTCA Gonee H4eTKo.

Puc. 9.22 - HapyxHas 4acTb 3NEKTPUYEK, NDOXOAAUMX oT Begpa K
NO3BOHOYHWUKY, 3aXBaTbiBAET NOAB3A0LIHYIO MbILLILY H COBAWUHABTCS C
KBagpaTHOW NOACHUYHONA MbILLILEI.
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BepxHsst 4aCTb NOACHUYHOW MBbILLILbI CIIMBAETCH C HOX-
Kamu W NPoOYMMM 3aHUMUK NPUKPENnNeHnaMu guadparmel,
KOTOpbIE BCE 0OLEIMHAIOTCS C NepegHein NPogonkHOM CBA3-
Kol (ALL), nogHumMatoLecs No nepefHe CTOpoHe Ten no-
3BOHKOB W MEXMO3BOHKOBbIX AWMCKOB.

CoepnuHeHue Mexay NosCHUYHON MbILULER 1 avacbpar-
MO — Cpasy 3a NOYKaMM, HAANOYEYHUKAMU WU CONHEYHBIM
crnneTeHvemM 1 cpasy nepep 60MbLUIMM NO3BOHO4YHLIM CycTa-
BOM IPYAHO-NOACHWYHOro codnerenna (TLd: T12 —L1) —a.-
NAETCH TOUKOW, UCKIMIOUYUTENBHO BaXKHON ANA NOOAEPXKKM 1
pa6oTkl Tena YenoBeka (Puc. 9.24). 3neck coeauHAOTCA
«BEpX» W «HW3» HALUero Tena, 3feck coefuHaloTea xogsta
W AbIXaHue, aCCUMUNALMA U SNIMMUHALMS; W, KOHEYHO, 3Ta
TOYKa nNpeAcTaBnsaeT coboi LUEHTP «LIecToro YyBcTea».

[lononHUTeNbHbIA NyTh:
«XBOCT» [MyOMHHOW (hpOHTaNbHOMK NUHNKN

O6patiTe BHUMAaHWE Ha TO, Y4TO MO BCeW MOACHWUYHOMW
mbilwue PJT npugepxueaeTcs Tpaguuuu, 3anomKeHHOW
OPYTAMA TMHUAMKW HOTK, & UMEHHO MMEET NPaBYo W NEBYIO
MonoBuHel. To CTb COCTOMT U3 ABYX pasdenbHbIX, HO, Cyas
NMo BCeMy, PaBHOMPaBHbIX (XOTA BCNEOCTBME TpaBMbl, OT-
KIOHEHWS OCAHKKU UMW NPU MUHUMAEHO NyHLUeM BnajeHun
O[HOW HOroW WK PYKOW OHW PENKO PaBHOMPABHbLI) NIUHWIA,
NPOXoasALLMX OT CTOMbl 00 MOACHWYHOro OTAena no3BoHoY-
HUKa. B NOACHWYHOM OTOEene oHW Gonee Unu meHee obbe-
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Puc. 9.23 — Moanuun yCUneHHoro pactskerus (A) BHYTpeHHero 1 (B) Hapy»KHOro paja anekTpuyex.
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Puc. 9.24 — Mectom BCTpPeYN BEPXHUX M HIDKHIX nyTei [DJ] BAETCA
NEPeHAR CTOPOHA BEPXHUX NOSICHUYHBIX NO3BOHKOB, rae sepxHMil kP
NOACHNYHOM MblLLLbI CMELLMBABTCA C HIKHEN rpaHinLien auadpar Mbh
1 X066 BCTPEYAETCA C AbIXAHUEM.



OVHSKOTCA B OAHY LEHTPasibHYH NIMHWUIO, KOTOPYHO Mbl Bygem
paccMmaTrpueaTtk Kak TPU OTOeNbHble NUHWA OT nepenHei
CTOPOHBI K 33[]HEN, a HE OT NPaBou K NIeBONA.

CTouT BCe-Taku OTMETUTB, 4To y TDJT uMeeTcsi noTeHuu-
anbHaa TpeThkA «HOra» WNK, CKopee, «XBOCT», HA KOTOPOM
Mbl 30ECb OCTAHOBUMCH, MPEXAe Yem NPoaBUHYTLCA fallb-
we BBepx. [pegcrasste cebe, 4To Mbl Wnn BHU3 no [OJ]
n cnyctunuce Ha ALL, Ho BMecTo Toro, 4tobbl pasolTUCh
HaNpPaeso 1 Haneeo Mo AByM MOACHUYHBIM MbILLLAM, MPOCTO
npoLwnn ganesiie sHn3 no ALL (Puc. 9.25). Tak Mbl nepetu-
1 6l MO MOSCHUYHBLIM NO3BOHKAM Ha (hacLMio KpecTua u
nepeaHIo NoBEPXHOCTL KONYUKa.

TasoBoe gHO

3 Pue. 9.25 — Ecrin msi nolifem no nepeaHei NpOACNLHON CBA3KE BHW3
5 W10 CpeaHei MUK K KOMHYUKY, TO CMOXKEM BbIATI HA LBHTPaNbHYIO

- TEPeropofiky MbiluLbI, TOAHUMAIOLLBI 3AHWI NPOXOA, @ YEPE3 Hee —
it K 3ajiHeil cTopoHe N0GKOBOA KOCTH M JaNblue BBEPX HA 3a[HI0N

\ hacumo GpiowmHbI 33 NPAMON MbILLLEIA.

TAyGuHHas dpoHTaAbHAs AMHMA @

Otcioga chacums npofomkaer WATK B TOM Ke Hanpas-
NEHWU Mo NTOGKOBO-KOMHYMKOBOI MbilLLLe, UAYLUEN Brepen K
3afHell BepXHeit NMoBepXHOCTU NOBKOBOro Gyropka v No6Ko-
BOMY CUMCPU3Y.

Mockoneky npsMas Mbillla XUBOTA ABNAETCA B 9TON
30He camou rny6oKoi U3 Bcex BPIOLLHBIX MblLLL, TO ¢ hacuu-
anbHoM TOYKM 3penHus, hacyna OT MblLLLb!, NOAHUMAIOLLEN
3a[HuiA npoxopd, NOAHMMAETCH K 3aAHel NnacTuHKe dacumm
NPAMON MbILLLBI XUBOTA, Tak YTO Hall «XBOCT» [OBOAWTCSH
npaMo Ao pebep. Ha ceoem nyTw 3Ta AMHUA BKMO4EET B
cebs Nynok, CBA3bIBaACh, TAKUM 06pasom, € MHOMMMK M-
othacumansHeIMK 1 BUCLIEPanbHbIMY EOMHCTBAMMW, KOTOPLIE
pacxofJATCA OT HEro BO BCE CTOPOHbI.

Mbiwua, nogHumarwan
3ajuuit npoxof / Ta30B0€ AHO

Bropon nyTe K 3TOM Mbillue (NepBbii ObiN
ocBellleH Bhille B paspgene «PyKoBOACTBO Mo
nansnauuu 2: HWKHWIA  3agHuid nyTe»; AaH-
Has KHWra He BKNW4YaeT B cebAa onucaHue
METOAMK, MMEKLUX Oeno C NPOHWKHOBEHW-
eM B MONocTh Tena) MOXHO NpouTW OT Noob-
KOBOW KoOCTW. [lonpocuTe nauyueHta neyb Ha
CMMHY, NOAHAB KOMEHWM, a TakKXe OrnopoX-
HUB KWLWEYHWK Hesagonre [Oo npouenypsl.
B xoge atolM nanenauum HeoBxoauMmMo OOCTUYb
3afHeil CTOPOHLI NOGKOBOW KOCTW, K TOMY Xe
cgenartb 3TO He Hanpamylo. Pacnonoxure KoH-
YUKW NansLUeB o6enx pyK Ha XKueoTe, NpumepHo
Ha MoanyTn mexay Bepxom nobka 1 nynkom.
OcTopoXHO HapaeuTe Ha GpIOLWNHY MO Hanpae-
NEeHWIo K cnuHe. Ecnu BO3HWMKHYT Boneskle oLLy-
LeHWs, NpekpaTuTe BO3gencTBme.

Tenepb 3aBepHUTE KOHYMKKM ManbUeB K
cTonam nauweHTa Tak, 4Tobbl 32T 3a NodKo-
Byl KocTb. [lonpocute nauueHTa OCTOPOXHO
nPUNoOaHATE NOGKOBYHD KOCTb Haf KOHYMKaMK
BallMX nansues Mo HarpaeneHuid K ronose,
oTTankMBaack cronamu, 4Tobbl HEe 3a[encTBo-
BaTb MblWLLI XWMBOTA (KOTOPLIE, ecnv 3To Mpo-
W30MAET, BEITONKHYT Baluu nanbubl). 3arem no-
BEPHUTE KOHYWMKWM MNanblUeB BBepx, 4TO6bl OHW
KacanWcb 3aJHeil CTOPOHbI JIOGKOBOW KOCTW.
Tenepb Bawm nanblbl COMHYTbI MOMYKPYrom,
CNOBHO Bbl fiepxuTe YemopaH 3a py4ky. Korga
BaM YOacTcs NpasubHO 0GHAPYXUTb 3TY 30HY,
0co6eHHO Y NauMeHTOBR € AO0CTAaTO4HO «OTKPbI-
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ThiM» TEMOM, C KOTOPbIM Bam nerko paboTtars,
TO Bbl AENCTBUTENLHO CMOXETE «MOAHATb» Ta3 co
cTona, KakK YemMofaH, AepXachk 3a 3Ty «py4Ky».

Korpa Bbl NPUKOCHETECH K 3TOW CTOPOHE No6-
KOBOW KOCTW, MOMPOCUTE MauMeHTa CKaTb MbiLl-
Uy, NogHMMAIoULY0 3afHWA npoxod, - W Bbl o6a
novyBCTBYETE COKpaLLeHWe B TOM MecTe, rae ata
MbILLLA MPUCOEAWHAETCA K 3afHemy BepxXHemy
Kpalo nobka. B TakoMm nonoxeHwn Taioke nerko
BbIAENAETCA COENWHEHWE MexOy MbIuen, nog-
HUMAIOLWEeN 3afHUIA NMPoXod, U NPAMON MbILLLEK
KUBOTA.

YT06kI NPaBUNLHO PACHONOXNTE PYKM, HEOGXO-
OMMO Ha4MHaTb AOCTATO4HO BbICOKO. Jlexalliee Ha

NMOBEePXHOCTW PELLEHe — Ha4aTb Ha YPOBHe pocTa
NOBKOBLIX BONOC W YrNybuTLCA NpAMO 3a KOCThb —
3neck He nomoxeT. MNauveHTam ¢ MIoTHLIM Xu-
POBLIM Cl0eM, Yepecqyp PasBMTbiMW MbILLLAMM
XKUBOTA UMK TEM, KTO HE MPUBLIK K MaHyanbHoMy
BHYTPUOPIOLLIHOMY BO3OEACTBIIO, MOTYT NnoTpebo-
BaTLCA HEOOHOKPATHbIE MOBTOPEHWUA W CrioBeCHoe
obopgpeHue.

BHUMAHWE: [faxe Takas nanenaywsa (He
roBops yXe o Tepaniu) npoTusonokKaszaHa nawgu-
EeHTaM € KHMLUIEYHOM MHeKUer nin nHpekyme
HUKHEro otrgena oproLmnHs!.

Mynok

[ynok ABnNSeTcA WCTOYHUKOM MHOXECTBa
YYBCTBEHHLIX W (DacunanbHbiX CoeaMHeHun, By-
Y4 MCTOYHWKOM BCEr0 HALLEero NUTaHus B Teve-
HWe nepBbIx 4eBATN MecaleB XuaHu (Puc. 9.26).
W xoTa ero nerko o6HapyxuTb Ha nepeaHein no-
BEPXHOCTW dhacumarbHbIX NMacToB GproLWLNHbI,
NpUKpennseTcs OH 4allle Bcero Kk 3agHeid nna-
cTuHKe chacumm GpIOWNHLI, TaK YTO Mbl AOMKHbI
HalTK MyTb 3a MPAMYIO MbILWLY XuBOTA. 3TOT
Cnown conpukacaetcs ¢ 6plOLLIMHON W, criefoBa-
TenbHO, obnagaer MHOXEeCTBOM COeauHEeHWn c
BUCLEepanbHoi 06nacTbio.

Y1066l MOJONTW K 3TWM CNOSAM, MONPOCK-
Te nayneHTa reqdb Ha ChWHY, MOOHAB KONMEeHW, U
HalguTe Hapy>KHbIA Kpal npsamMon melwubl. Ecnn
ee CnoxHo obHapyXuTb B paccrnabfieHHoOM co-
CTOAIHWMK, NOMPOCKTE NauueHTa NOLHATL ronoBy
W BEPXHWIA OTAEN rpydu, NOCMOTPER Ha BallW Ku-
CTW, U 3TOT Kpawr 4eTKo 0603Ha4nTCH. PaccTtaeuns
NOKTW, PACMoNoOXUTE KUCTU NANOHAMU BHU3 TakK,
4TOBbLI KOHYWKM NanbLes CMOTPENW Apyr Ha Opy-
ra, Nof Kpaamu 06emnx NpsamMblx Meiliy,. MegneHHo
caBUranTe pyku, NpoBepsas, Y4Tobbl MEXAY HUMUW
BBEPX K NMOTOMKY MOJHUMArAach He NpocTo XUpo-
BaA TKaHb, @ UMEHHO NPAMas MbILLLA.

Koraa bl NOYYBCTBYETE, YTO KOHYMKW BaLLMX
nansues conpUKOCHYNUCE ApYr ¢ ApYrom, TKaHu
BHYTPEHHEeW CTOPOHbLI MynKa OKaxyTca mexgy
HUMK. Cnenu're 33 OKa3blBaeMbliM OaBneHuem.
Jaxe MUHUMANBHBIA HAXKMM MOXKET BhI3BaTh 60Nb

WA HENPUATHBIE IMOLUMK Y HEKOTOPLIX MaLueH-
ToB. YOepxuBas TKaHu B TOI CTeMNeHW, B KOTOPOA
BaM 3TO MO3BONAET HYBCTBUTENBHOCTh NauWeHTa,
NOQHMWTE MYTNOK MO HANPaBNEHWI0 K MOTONKY
n/unu k ronose nayuerTa. OnATb-TaKWU, aTa pac-
THAXKA MOXET Bbi3BaTk HEAOBOMNLCTBO NaLUWeHTa,
foaTomMy ABWraiiTeck MefgneHHO W NOCTeneHHo,
lar 3a LaroM BbIMyckad TKaHW BMECTe C TeM,
KaK Bbl BCe GonbLUe OTTArMBAETe UX.

Puc. 9.26 — Buj cnepefin Ha 3afHI0K NOBEPXHOCTL CTEHKM
KueoTa. Tynok, YTo HEYAMBUTENLHO, NOCKONLKY OH ABMA-
eTcA 6a30BbIM MCTOYHUKOM NUTaHUS B TEYEHME NepBbIX
[IEBATH MECALIEB HALLEN XW3HW, 06napaeT MHOrO4NCNeH-
HbIMK (bacunanbablmw COBJMHEHUAMK, PACXOALLMMICA B
paaHblx HaNpaBneHnaAx.




Ha ypoeHe rpyov auadparma gaeTt Ham BOSMMKHOCTb
MOOHATLECA Aanblle BeepX Hepes rpyadHyr nonocte no mo-
B0l U3 Tpex NpeanaraemMsix NMMHWIA: NepenHen, cpeqHen n
agnHel. Hanbonee 3agHAs U3 3TUX NWHWIA ABNAETCH CAMOIA
fpoCTOi 1 rny6oKoit, U MpocneanTe ee [0BOMNbHO Nerko:
npofonxarnte cnefosats No nepeaHei NpoaonsHOA CBAS-
ke (ALL) no nepenHei CTopoHe NO3BOHOYHUKA K 3aTbINKY.
374 3agHAR NWHWA BKNoHaeT B cebs U [Be MbilUlbl, KO-
Topele NpukpennawTes kK ALL, — ANWHHYIO MbILLLY TONOBbI
W ONIMHHYIO MBILLLY LWeKn, a TaKkKe KPOXOTHYH NepenHiown
MPAMYIO MbiLLLy ronoss! (Puc. 9.27).

C 210l NWHWEl cBA3aHbl TAKXE W NECTHUYHbIE MblLU-
Lbl, OCOBeHHO chacuma, pacnonoXeHHas Ha ux rnyeuHHOK
CcTOpOHe. JIeCTHUYHBIE MbILLULLI YXKE KpaTKo 06CyXaanuch,
KOT[la Mbl FOBOPUAK, YTO OHW, BMECTE C KBAJPAaTHOW MbILL-
uei nosicHuubl (QL), dhopMupytoT rny6uHHOE OTpaxeHue
NatepanbHoW MUMHWMKW. 30ech Mbl PACCMOTPUM WX Ponb B
cTadbunuaayvm LLen 1 rofnossbl.

CpepHsan 1 3aaHAsS NECTHUYHbIE MbILWLLI B 6onblUen cTe-
MEHW UrpatT PoNb «KBaAPaTHOW LWEWHONM» MbILULbI, CTabu-
NM3VPYIOLLEl rofoBy NPy GOKOBOM HaKMoHe, — BO MHOTOM
Tak xe, kak QL craéunuaupyet rpyaHyo knetky. OaHako
nepegHAs NecTtHU4Has Mbillla MOXET NPpUCoedUHUTBCA K
rpynne, HakNoHsKLIEeWA ronosy Brnepen, NOCKONbKY TAHET
nonepe4Hble OTPOCTKW CpeHUX 1 HUXHWUX LLIEHbIX MO3BOH-
KOB Gnvxe Kk nepeomy pebpy, 4TO co3pgaeT unuv Nogkpenns-
€T YCNOBWS HWXKHEro LWEeHOro crubaHus/BepxHero WeiHoro
ceepxBbinpsMieHusn. PaboTa, HanpasneHHasn Ha BbICBOGOXK-
OeHve rpyanHo-KNio4nMYHO-COCLIEBUOHOM U NOA3ATLINOYHOK
MbILLL, OOMKHA NMPOBOAMTLCS BMECTE ¢ Tepanvuein nepeaHen
NeCTHUHHOW MbILULLI.

BepxHsas yacts atoro 3apgHero nyti [®J] npucoegmHaeT-
€A K «Ccamomy BEPXHEMY NO3BOHKY», K 3aTblIKy, B ero ba-
3UMNAPHOI YacTw, cpasy repef Teflom artnaHTa 1 GonbnM
0TBEpCTUEM.

[NuHHAA MbllILa ronossbl,
[ANUHHAA MbilLbI WeK
U NECTHUYHAA MbIWLA

[nuHHbIE MBbILULI FONOBLI W LLEW ABNAKT-
cl edMHCTBEHHLIMW B CBOEM pofe cpeau Bcex
MbILL, LWeW B cuily CrnocobHOCTW MNpOTUBO-
CTOATE CBepxebinpamMneHunio weu. M N3J (410
snonHe o4esupHo) n MN@J1 (3a c4eT uacToro,
HO HenpaBWALHOTO WCMONb30BaHWA  rpyaw-
HO-KMYUYHO-COCLIEBUAHOM  MbILULbLI)  UMEoT
CKMOHHOCTL  Bbi3biBaTh  CBEPXBbINpAMIIEHUE
BEPXHUX LUEHbIX MO03BOHKOB (Puc. 9.28). U
XOTH, kasanock 6bl, C ycrnexoMm MpoTUBOOENR-
CTBOBATL STOMY MOTrYyT MOANOALA3bIYHbIE
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nepejHas npAmas

Cpeanne MBIl TONoBsL!

W 3anHue
NECTHUHHBIE
MBI
ronoesl

nepeaHAs iom

NECTHW4YHaR
MbllLLa

Puc. 9.27 — Bepxxwii 3agHuit nyTs MPJ], noxanyi, cambiid NpoCToM:
HaAo NPOCTO NOAHATLCA NO NepejHel NPoAONLHON CBA3KE, N0
nepeaHen CTOPOHE TeN NO3BOHOYHUKOB 0 camoi 6a3unApHOI YacTh
3ateinka. Mo sceil AnMHe aToT NYTb BKMIOYAET B CE6R TMHHYIC MbIL-
Ly rONOBbI, AMMHHYI0 MbILULY LUEW ¥ NPAMYIO MbILILY FONOEbL.

Puc. 9.28 — N3N v NDN moryT GbiTh 066 3aeficTBOBaHLI B CBEPX-
BbINPAMIEHUW BEPXHIX LWEAHbIX MO3BOHKOB NPU 0caHKe. A TPf1
Bbinagaer 3afa4a co3aeaTtbk NPOTUBOEEC, crubas BEpPXHWE wieiiHble
MO3BOHKM.

ONUHHEA Mbillua

ITAHHAR MblllLa
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Mokl (cM. Puc. 9.36), OHW CNMLLKOM Mansl W
K TOMY K€ y4acTBYKOT B NepemeHHbIX peqeBbIX
W rnotartenbHbIX ABMXEHWAX, a 3Ha4uT, He cro-
COGHBI NPOTUBOCTOATE NMOCTOAHHOMY HATAXEHWIO
Takux KpynHbix meiwy. Takum obpasom, NP1, a
B Y4aCTHOCTW ANMHHBIM MbILLLAM OMOoBLI W Luew,
BbINAAAET 3Ta BAXHAA Pork (KOHEYHO Xe, Npu Ha-
NYHUK TIOALEPXKM CHU3Y) YAepXueaTh MpaBuilb-
HOE BblpaBHMBAHWE OMOBLI, LEU 1 BEPXHEra oT-
fena crnvHel. M 3Ha4uT, MaHyansHOMy TepanesTy
VI MHCTPYKTOPY NeqebHOon thu3KynbTypbl BaXKHO
6yfeT npobyauTb M TOHM3WPOBATL 3TU MbILLLbI Y
NauMeHTOB CO CBEPXBLINPAMIEHWEM BEePXHUX
LelHbLIX NMO3BOHKOB WNW Xe paccnabuTb Mx npu
6ornee pefKo BCTPEHAKLUXCH CMIMLIKOM MPAMBIX
LUEMHBIX NO3BOHKAX, KaK 3TO ObIBAET Y BOSHHbIX.

MoxeT nokasaTtbecd, 4TO [JOCTWHb ANMHHBIX
MBILLIL| FONIOBbI U LUEW HEBO3MOXHO, OJHAKO ecnun
Bbl B TOYHOCTW NnocriegyeTe NpueBefeHHbIM 34ech
MHCTPYKUMAM, BaM yOacTcs BO3[eWCTBOBaThL Ha
HUX. MycTb NaUUEHT NAXET Ha CNWHY, a Bbl CAALTE
B M3rofoBbLA KyLleTku. MNonoxure nanbLbl Ha 3a-
OHurA Kpan SCM B TpeyronkHuke mexay nepeg-
HWM Kpaem TpaneumeBUOHOW MbILWLbLI U 38[HUM
kpaem SCM. AkkypaTtHo nogHumwute SCM kne-
penu v GOTPOHLTECH A0 HAPYXHOW hacLmmn «mo-
TOPHOTO UMnUHOpa», Hanpumep, 40 NeCTHUYHOM
chacumn. MNpocnegyinTe No Hel Jo Tex nop, noka
He BCTPETUTE Monepe4Hble OTPOCTKW LUENHbIX
NO3BOHKOB. 3[1eCck HET HeoGXoAMMOCTW B Haxa-
Tun. J1io6oro poda HepBHbLIA OTBET OT NeYeBoro
CnneTeHus UMK Xe NoKpacHeHuWe Nuua nauneHTa
ABAAIOTCA NOKa3aHMAMU K NpexkpaLleHno npoLe-
OYpbl W MONyYeHWto OOMOMHUTENBHOrO HaBbika.
O6bi4HO, ecnu Teno nauveHTa 310 MNO3BOMAET,
nanklbl MPOCTO NpOCKanb3biBawT M3-3a SCM
Brepes Ha nepeHio NOBEPXHOCTL NoMnepeYHbIX
OTPOCTKOB.

OTcoga 3Tv MbILLULI MOXHO 0cnabuTe y naum-
€HTOB C «BOEHHbIM», U3NTNLLIHE NPAMBIM LUEWHBLIM
M3rmbom nnm xe TOHU3UPOBaThb — Y NALMEHTOB C
NOPA030M BEepXHero WerWHoro otgena.

Y106bl LEHTPUPOBATE CBEPXBLINPAMMEHHbIE
LUEHbIE NO3BOHKW, NMPOCTO NONPOCUTE MauueHTa

ME[NEeHHO MPpWXaTk LUEK K MOBEPXHOCTM cTona,
He noaHUMasa ronoey, a Npojewras ee nNo cTony
Briepef No HanpaeneHuio K BaM. Bawwm nanbuel
WOYT 3a LIEVHbIMK NO3BOHKaMM K CTONY Tak, 4To-
66l Ball NayueHT Mo4yBCTBOBAN MbILLLbI, pac-
MonoXeHHsle B 9TOW o6nactu. CnoeecHo nog-
604puTb NauWeHTa HEemnmoxo, Ho NoMoraTe emy
MaHyanbHO, MOQTasKMBas LUENHbIe MO3BOHKM,
HE PEeKOMEHOYeTCs; 3TO MOXET, Ha caMoMm Aene,
NpUMBECTU K cepbesHbiM Npobnemam. Pesynerara
MOXHO AOBMTHCA NMULLL YCUINAMM camoro nauu-
eHTa; Bpay NuLLib NOMOraeT YenoBeKy BCMOMHUTL
0 [aBHO 3a6bIThbIX MbILLILAX.

Kak 1 npu pa6ote B nobbix Apyrux obnacTsx,
uaberanTe CONPUKOCHOBEHWA C 30HAMMW Nynbca-
umMu cocypos. OTa MeToguka paspaGotaHa ans
TOro, 4T066I CNepeau NOAOWTU K LUeHHOMY oTae-
ny MO3BOHOYHWKA W ero dhacumansHbIM niacTam,
3a COHHYIO apTepuio 1 spemMHyio BeHy. lNpoasu-
rasck MeanieHHo 1 OCTOPOXHO, 6e3 faBneHus u
Haxkmnma, Bbl cMOXeTe GbiTb YBEpPEeHbI B cobnoae-
HUM KnaTebl MMnNnokpara.

CpegHaa W 3agHAf NECTHUYHbIE MbILLLbI
nerko obHapy>XuBalTca Hepes TOT Xe NpoceeT
MEeXOy TpaneunBMOHOW W TPYAUHO-KMYUHHO
cocueBmaHoOW Mbiwon. CpedHas necTHUYHasA
MbILULA NpeacTasnaer cofoi BbICTYNAIOLWYIO W,
KaK Mpasunio, camyl narepansHyl rUTapHylo
CTpyHY, Nanbnupyemyto Ha narepasnbHou cTopo-
He HM3a Weun. 3agHAaa NecTHUYHaA mbeilua pas-
MellaeTcs B KapMaHe 3a 3ToW cpeaHei NecTHuY-
HOI MbilLend. BaxHyio ans ocaHky nepenHio
NECTHUHHYIO MbILILY MOXHO. 0BHapyXuTb, ecnu
pacnonoOXmTb KOHYMKWU ManbLUEB Ha Ko4uue u
BHOBb MNpunNoaHATL o6e ronoekn SCM knepeau,
ybupas ee co CBOEro NyTW W Npockanb3biBas
naneuyamu nog Hee. OnNATb-TaKW, BNOMHE BEPO-
ATHLI HEPBHbIE Peakuuu rne4eBoro CrneTeHus,
NoaToOMY ABMraTbCa HYXHO MEANeHHo 1 6e3 Ha-
xuma. lNonoca nepegHel NECTHUYHOW MbILULbI
TONWWHOW npumepHo 1,5 — 2 cm n pacnonara-
etcsa nof SCM u napannensHo ei. BaxHo, 4To-
6bl Bbl MOMIW OLLYTUTL, Kak OHA cokpaulaercd
B Ha4ane uiu KoHUe (B 3aBUMCUMOCTM OT CXeMbl
AblXaHusA Ballero nauneHTa) He o4eHb rnyBoKo-
ro BOOXa.
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Puc. 9.29 — Maps Ha auadhparmy CBEPXY, Mbl BUIMM, KaK NIOTHO Nepukaps (A) NpUKPENseTcs K UEHTPANLHOMY CYyXOmUNui, «TpyeKkn» nuiie-
B0AA W NMOM0N BEHBI TAKXKE CBA3aHbI C 3TOI YACTLIO MYTH AaHHOR MWW, (BocnponseoauTes ¢ Nio6eaHoro paspelueHus u3 Abrahams et al 1998.)

CpegHuii nyTe BepxHero ydactka ®J1 npoxogut no
BOMOKHaM amadparMbl 00 MOMOBWHbLI LEHTPaNbHOTO CYX0-
KUNWA, NPOXoQsALLero Mexay BhICLIMMKM TOYKaMK ABYX Ky-
nonos guadpparmel (Puec. 9.29 n 9.30). LleHTpansHoe cyxo-
XUNne coeguHAeTCA © NepuKkapaom, CyMKOW BOKPYT cepaua
1 COMPOBOXOAOLLMMA €0 TKaHAMW CPEeOoOCTEHWS, BKIO-
Halowumn B ceba napueTarsHylo NNeBpy Nerkux, a Takxke
TKaHAMUW, OKPY>KaoLLUMMKU NULLLIEBO WU COCYOUCTYH CUCTEMY
nerkux (Puc. 9.30). 3T TKaHW, Kak U cama guadparma,
TaKKe NMPOXOOAT HA3a[ W COedUHAIOTCA CO BCEW NepeaHew
NOBEPXHOCTLIO FPYAHbIX MO3BOHKOB, HO 3TV CPEOWHHbBIE TKa-
HW 06pa3yloT BUCLEPANbHYID NUHUIO HATSDKEHWS, KOTOPYIO
CToWT paccmarpueaTe otgensHo (Puc. 9.31).

Korpga chacuma, okpyxawowasa atm TpyoKu, nosenaeTcs
Hagepxy rpyoHOW KNeTKW ., OHa pasfenseTca Ha npasylo
W NeBylo 4acTu W BXOOMWT, BCNe 3a HepBHO-COCYOMCTLIMMK
nyykamm, B MNybuHHbIE hpoHTaNbHbLIE NWHWW PyKK Mo obe
CTopoHsl Tena (Pue. 9.32).

TkaHu Kyrona NeroYHoi NNeepsl SOXoOaT KBepXy W Ka3a-
AW Tak, 4TO 3aUernnAloTCs 3a MonepeqHbIe OTPOCTKM HUXK-
HWX LUEAHLIX MNO3BOHKOB, KOTOPbLIE CBA3aHbl C BHYTPEeHHeW

Puc. 9.30 — OT LeHTpanbHOro cyxaxunus guacparmsl gacyuansHoe
@OMHCTBO NOOHAMAETCA MO CEPAEYHOA CYMKe W NapueTanHoi nnes-
pe nerkux, (hopmMmpys NOKPOBk! U NOAAEMKNBAIOLLNE CETKU BOKDYT
BCEX HepBOB W TPYBOK NEra4HoM 1 CUcTeMHOM uupkynauun. (Boc-
npouM3BoauTCA ¢ No6esHoro paspetuequs u3 Abrahams et al 1998.)
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3aThINoK

CPefvHHaR
neperopoay,

MBILILBI-KOHCTRUKT ORI
ropTakn

LMTOBWAHAR
Keneda

Puc. 9.31 - Buy cnepeaw: cpefocTeHUE COBAMHART guadpparmy 1 rpya- Puc. 9.33 — Buj c3aau: Bepxuni cpeHuil nyTs [ON1 — 3aaHaA

How Bxof (thoracic inlet). CTOPOHA FMOTKM, BKMIOYas (hapuHranbHble KOHCTPUKTOPbI, KO-
TOpbIE NOLJEPKNBAIOTCSH CPeanHHDI yaneuko (median raphe),
CBII'IG&FGU.LEﬂ 0T CKarta 3ateinka.

HSDBHQ—M&U.IB‘-!HHﬁ

manas rpyaHan
MbILULa

5 P i oM.
Puc. 9.32 — F®J] coeamusieTcs ¢ Muodacumed [My6uHHON (hpOHTANbHON NMHWM PYKM, UAA N0 NYTH, NPONOXEHHOM HEPBHO-COCYANCTBIM nysK

214 A



i ! TAyGuHHas ()poHTaAbHaR AMHMA

f: CTOPOHOW JIECTHUMHBLIX MbILIL (HAMMEHBLIAS NECTHUYHAR
: MbILLILE, MW NOABELUMBAIOLLAA CBA3KA NErkoro), CHOBA CBO-
A7 3TY NWHWIO C ONUCAaHHON BbllLe 3afHel NMHWeN, ToYHees
: €€ 4acTblo, BKOYatoLLelt B ceba ALL v gnuHHyio Meiwuy
- ronoesl (Puc. 9.27 1 9.31).

OcHoBHas 4yacTb 3TOW CpefHein NUHUKA BCe-Taku nof-
HAMAETCA BMeCTe C MULLIEBOLOM Ha 3a[IHIO CTOPOHY HO-
COFNOTKH, BKIIOYAA U KOHCTPUKTOPSI MIOTKK, KOTOPLIE, KaK
HeTKO BUOHO Ha Puc. 9.34, noggewmsaiores Ha cpeavHHOM
. Neperopofike COEOMHUTENLHOW TKaHW. 3Ta fMHMA Takxe
~ OBBeAMHSAET 3aTbINOK (M BMCKM Yepes LWWMOBUIHBIE MBbILL-
Ubl, CM. HUXE), NPUKPENNAACH YyTh CIEPEAU OT HALLEro 3a-
AHEro NyTU K HeGONbLLLOMY BLICTYNY, M3BECTHOMY KaK CKaT
- 3aTblnka, unu K rmoTo4Homy 6yropky. B aToi Touke sagHsad
thacuwsi  cpenHero oteeTeneHWa DT (We4Ho-FNOToYHAS
WK BUCLIEpanibHan (hacums) OTAENSETCA OT 3afHel NMHUK
(nepepHeit NPoJONLHOM CBASKOM U OKONMONO3BOHKOBLIM CIO-
em thacuyum wew) (Puc. 9.34).

TpeTuit u cambiil nepeaHuin nyTs MO 8 BepxHeli va-
CTW Tena npoxoauT no uarnby guadparMsl BNNOTL 00 ee
NepenHero NpUKpenneHns K MeveBUfHOMY OTROCTKY Ha
KOHUE rpyauHbl (cM. Puc. 9.1, sup c6oky, BepxHMii nepeg-
HWI NyTe). 3Ta hacuma npucoeauHseTcs K dacumm Ha
rNyGWHHOI CTOPOHE rPyauMHEl, XOTA AMA 3TOro TpebyeTca
DOBOMLHO pEe3Ko, N0 HOpMam aHATOMWYECKMX MOe3nos,
CMEHUTL Hanpaenenue ¢ NpakTUYecKn ropusonTanbHoi  PHE. 9.35 — 3TOT Bepxwuii nepegHuil nyTs 3KNI0YaeT B CeGA NONEPEHyI0
aKpomennanbHoi 4acTu Avadgparmbl K BHYTpUrpymHon  [PYAHYIO MbILLY, 3TY CTPAHHYIO MbILLY, | aCAONOXEHHYIO Ha nepeased
chacuy 3agHeil CTOPOHBI FPYAVHbI. CTOPOHE peGep 1 NOAABRKUBAIOLLYIO PeGE PHbIR XPALLW; OHA COKpAUlAET

B a1y chacumio BXoguT M 3a0CTPEHHBINA rpeGens none- ' PYAb. KOTAZ HaM XONOAHO.

PEYHON rPYAHO MBILLILI, & TAKXE, B LUMPOKOM CMbICne, BCA
MIOCKOCTb BHYTPUTPYOHOW hacunn nepef BHYTPEHHUMU
OpraHamu, Ho 3a peGepHbiMi xpaALamm (Puc. 9.35).

noANOALA3LIYHbIE
MBILLILS

S
|
g

Puc.9.34 - lonepeynoe ceveHue wen oTkpsisaer NEPe/ HamMy B3aUMOCBAIAHHbIG W, TEM HE MEHEE, YETKO PasnnimuMb 6 3amHW, CpeaHNi
. W nepeanuit nytu [N,
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Puc. 9.36 — MoanoAbA3bI4HbIE MBILLILL! NOABNAIOTCA W3-34 FPYANHBI
1 COEAWHAIOT BHYTPEHHIOW CTOPOHY pedep C nepeaHen CTOPOHOA
TAOTKW W NOALA3LIYHON KOCTbIO.

3Ta nuHWA NOABASETCA U3 rPYAHON KNeTkM cpasy 3a py-
KOAITKOW rpyauHbl, OT 3TOM cTaHumK MuodhacumansHas nu-
HUA MPOXOAWT MO NOANOOBLASLIMHLIM MbILLLEAM — 3KCNpece
rPYAMHO-NOALA3LIYHON MbILULLI, NOKPLIBAKOWMWHA rpyauHO-
LWMTOBMAHYIO W LUMTO-MOABLASLINHYIO  MBILLILY , K camMai nof-
BELLEHHOI KOCTW — NogbA3LIMHON (Puc. 9.36).

K aToii rpynne NpucOeauHAETCA M CTPaHHLIM OCTaTOK
operculum, NONaToYHO-NOABLAZLINHAA MbILLLA, KOTOPasn Npw-
HUMaeT yqacme B pe‘-IBBbIX W rnoTaTenbHeIX OBMKEHUAX, a
TaKkxke hopMUpyeT 3alMTHBIA HaBec Haf APeMHOW BEHOW K1
COHHOW apTepueit BO BPEMSA CUIbHbIX COKPALLEHWIA OKpyXa-
HOLLMX MX MBILLLY, LUEMN,

OT NoALA3LIMHON KOCTM LUMMONOAbLA3LINHAS MBILLILIA BO3-
BpaLyaeTcs K LWANOBWHOMY OTPOCTKY BUCOYHONW kocTw. [1BYy-
GPIOLWIHAA MbILLILIA NPOXOAMT BBEPX W Brieped K noacopoaxy
W OQHOBPEMEHHO C 3TUM — BEEPX W Hasaj K cocueBugHomy
OTPOCTKY. M npy 3TOM Jaxke HW pasy He KacaeTcs nogb-
A3bIMHON KOCTW, OT KOTOPOW TAHYTCA OBa NUCTKa thacumm,
KOTOPbIE MO3BOMAIOT ABYOPIOWHON MbILLE OCYLIECTBNATE
HaTAxeHWe HanNpaAmMyto Ha BCH Tpaxelo BO BpeMA rmoTaHus.
MocpeacTeom ABYX 3TUX MbILLUL 3TO Hawbonee nepegHee oT-
seTBneHne M'df] coemMHAETCH ¢ BUCOYHON KOCTBIO HEMPOH-
Holt YyacT yepena (Puc. 9.37).

[Be MbilLLbl, 4YENOCTHO-MOALA3LIMHAA U noabopo-
[O4HO-TIOALA3LINHAA, MNPOXOAAT BMEcTe C ABYOPIOWHOW
MbilLUed BBEpPX W Briepef K BHYTPEHHEW NOBEPXHOCTW
HWXHER 4eniocTi cpasy nosagu nogbopogka. [ee atm
MbllLEl 00Pa3y0T OHO POTOBOW MONOCTU MO ASLIKOM.

Pug, 9.37 — OT noabAILIMHOA KICTY NMHIK COBANHEHUA NPOXOAAT
KaK BNepef K HYeniocTy, Tak 1 H 133/ K BUCO4HOW KOCTY Yepena.

(ViHTepecHO OTMETWUTL Napailient MEeX[y CTPOEHWEeM OHa
POTOBOI NONOCTW W OHOM Té3a [Mbillua, MOAHMMAKOLLER
3afHuiA npoxogd], cpasHueas r'oA60poa0YHO-NOALASBINHYIO
MbILLLY C NOGKOBO-KOMYUKOBO!, @ YeNHCTHO-NOALASLIYHYIO
C NOAB3A0WHO-KOMNYUKOBOR.) i
Ml Mornu 6kl rOBOPUTE O TOM, HTO 3TWU NOABA3LIYHbIE i
MbILLLbI MEXEHWUHECKU, HEPe3 {UXKHIO YenrcTs (xoTa nps-
MY thacumansHyio cBAdb AcKalaTeb Geino Gbl TpygHee),
CBA3aHbl ¢ MbILLAMY, 3aKpHIBaWMMU HemocTs (PG
9.38). KepaternbHas Mbillua, NOAHWMALLAACA OT CKYMo-
BOW Ayry, 1 MmeguansHaa KpeinosuaHaa meiliya, nogHuMa-
oWAancA oT 06paTHOW CTOPOH sl KNMHOBWAHOIO OTPOCTKE,
BMecTe hopMUPYIOT NETII0 AN yrna Yemoctu (Puc. 9.39)-
BucoyHas Mblllia TAHET HANpIAMYI0 BEHEYHbIA OTPOCTOK
HUXKHE HeMI0CTU OT WMPOKOTC NPUKPENAeHUa K Btav::c.lHHOdf'q _
kocTW, a ee hacuua nepecek:eT Yepen kpaHuansHo MoA,
CYXOXWNBHBIM WNeMoMm, dacuuei yepena, kotopas Y4
cTeyet B M, M3, J17 v N ;
TakuM 06pa3oMm, Mbl BUAWA, KaK CrIOXKHBIA CTEpX®
MUOHACLMM HALLIEro TEena W3BKBAETCA B «CKPbITLIX» 30H
HOT, NPOXOQMT B TYNOBULLIE YEePti3 «AMY HOMV» 1 coeanH
CA C TKaHAMW NepepgHeid MoBEeEXHOCTM NO3BOHOYHUKE.
clofa, Kak Mbl BUOENW, 3Ta NWHIA pacxoguTca (No Kpa
Mepe, AN Uenen Hallero aHaniiza) Ha Tpy OCHOBHbIX
ro3agu BHYTPeHHWX Opralos Cpasy nepep No3BoHOYHH
BBEpPX COOCTBEHHO MO BHYTPEHH AM opraHam 1 Beepx "-?
BHYTPEHHUMW OpraHamMm K rmoTk2 W fuuy.
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MBILILEI YEMOCTH

HAANOABAILIYHBIE
MbILLILbI

Puc. 9.39 — Bepxxue npegensi M®I1 ekniot a0 8 ce6s CBOETO poaa
NETMI0, IOPMUPYEMYIO HEBATENLHOR MBIl JLEH CHAPYXKKM W Meauanb-
HOW KPLINOBWMAHON MBILLILIER W3HYTPU, & Ti Kxke dacuueli BUCOYHON
KOCTH, KOTOpas Oxeateigaet ronesy nog I3/

'ue. 9.38 — W X074 J0BONLHO CNOXKHO [OKA3ATh HANMWYME COBAMHE-
WA HAANOALAILIMHOM MbILILBI C CUNEHBIMI MEILLLIAMU HEMOCTH,
1bl ONPEAENEHHO HABNIOAAEM MEXAHWYECKOE COBAMHEHMWE OT A
I0TOBOM NONOCTH K 4EMIOCTHBIM MbILLILAM, & TAKKE K MUBBON U
IBPEMHOR KOCTAM.

Nuckyccua 1:
FnyBunxaa poHTaNbLHAA NMHUA
1 cTabunbHOCTL HOT

" B HWXKHEM OTAene Horu cTpykTypel M®fl, ¢
TOYKW 3PEHMA OCaHKW, BLIMOMHAT YHKLWO
NPoOTUMBOBECA NO OTHOLUEHWIO K CTPYKTYpam Jla-
TepansHoW nuHuKu (Puc. 9.40). ManoSepuoesie
MbILILG], BYAY4M 38XaThl B YKOPO4EHHOM Mono-
KEeHWW, NMPUMBOAAT K (DOPMUPOBAHUIO OTBEOEHHON
KHapy»W, U1 NPOHWPOBAHHOK, UK NaTepansHo
NOBEPHYTON CTONLI. ECNK MbIWULI TNYGUHHOTG
3afHero y4yacTka SABAAIOTCA CMAMLLKOM 3aXaTbl-
MK, 3TO 3a4acTylo BefeT K 06paszoBaHuio OT-
BEOEHHOW KHYTPW, WKW CYNMUHMPOBAHHOW, WK
MeguansHo rnosepHyToW cTonsl. BmecTe ata mu-
Othacums nomoraeT cTabuUnUanposaTh Gonblue-
Gepuosyo ¥ ManoGepLOoBYIO KOCTU B LLIMKONOTKE
W nognepxveaTe BHYTPEHHWA CBOL CTOMLL.

Ha yposre xonena '®J1 u J1J1 ypasHoseLwm-
BaWT Apyr Apyra Kak CTPyHbl, HATAHYTEIE NO 06e
CTOpOHbI Horu (Puc. 9.41). Korga Horv uaorHyTel

(e dbopme 6ykebl O, nateparibHblid CABWI KO-
neHei reHym BapyM), CTRYKTYPbl HUXHEro oT-
fdena HOrv OKaskIBAKTCA YKIPO4YeHHbIMU, a
cTpykTypel 111, nopsapowHC -Gonbluebepuo-
Bblil TpakT W ManoBepuoBbie MbilULbl OKa3bl-
BaTcA nog GonbluMm Hanpa:keHwem, B cny-
Yae CMOTPALMX APYr HA BpYra Hor (B dhopme
6ykebl X, MegwaneHbI COBWI KONeHeW, re-
HyM Banerym) BepHo 6ypet c6paTtHoe: naTe-
panbHble CTRYKTYPhl OKa3biBa OTCA 3axaTbl B
YKOPOYEHHOM MNOMOXEHWW, a CTPYKTypsl T®J
HaNPAXEeHb! UNK 3aXaTkl B YA MHEHHOM Mono-
HKEHWH,

B feppe npuBOOALLME MBILIULI, CrOPOXEH-
Hble NepegHel W 3afHen nepelopoakamMu, Tak-
Xe YpaBHOBELUMBAIOT OTBOARALY 1€ Mbiwusl J1JT;
Yaule scero noGon guctanaHc A0KHO YBUOETH,
NpoBEpUB OTHOCWTENLHOE pact ONoXKeHWe TKa-
HEW C Hapy»XHOW 1 BHYTPEHHEW CTOPOHLI KONeHa,
BKMIOYan TKaHW 6egpa Hag Konetom.
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B Tom, 4TO KacaeTcs MNONOXeHWs Tasa,
Nnofe3Ho pPaccMOTPETe CaMu  Meperopogku
(puc. 9.42), Mpwu OTKNOHEHWUW Ta3a snepep PpoH-
TanbHas Neperopojka, kak Npasuno, ykopo4eHa
1 cuernieHa c 06eMmMm NPUMBLIKAKLWMMA FPYTINamm
MbILIL, U el TpebyeTca yanuHeHwe, B aTtom cny-
Yae 3afHAA Neperopogka nogHUMaeTca ¥ CUMbLHO
Hanpsraercd, M HeoGxoaAMMO KayaankHo BO3gei-
CTBOBATL Ha ee chacumaneHyto nnockocTs. MNpu oT-
KMOHEeHWW Ta3a Hasaf BEpHO 00paTHOe; 3a4acTyio

Pie. 9.40 — B HikHem oTaene Horv JlatepansHas nuHUA u F@J
NPOTHBOCTOAT ApYr Apyry: Korga (®I1 ykopoyeHa, HabniogaeTcs
TEHAGHUNA K CYNUMHUPOBAHHOW W NOABEPHYTOM CTOME; KOTHa Xpo-
HU4YBCKM YKOPO4EHHOR OKa3biBaeTes JlatepancHas nuHia, cTona,
cKopee, BYNET NPOHUPOBAHHON W BLIBEPHYTOM,
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HEeoOXOAMMO CMECTKTb KHW3Y nepegHion nno-
CKOCTb; 3afjHI0K0 MNEePE rOpoAKY, Kak npaeuno, Tpe-
6yeTca ocBOGOAUTL IT MbILLILbI, NOAHUMAIOLEN
3aHui npoxof, a rny 6uHHbLIe nartepansHelie Bpa-
warenu — oT NPUMBIK 2FOLLMX K HAM rpynn mMbil.
Tak nepefHIol0 Neper poaKky MoXHO NPeacTasnTb
KaK NpoaoKeHne Nos CHUYHOW MbILWILbL, 8 3aAHIOK
neperopogky — Kak npoaonxeHue rnyomMHHbIX na-
TepanbHbiX BpallaTes e 1 AHa Ta30B0oW NonocTu.

Puc. 9.41 - Korna nepeaiowme H inpaxKeHue TKaHW BHyTpeHHeR Wi

HaPYXXHOH CTOPOHSI HOTW CTAFMBZIOTCH, CKeneTHas CTpyKTypa Hort P&
arupyer, Kak AepeBaHHbIA NyK, 01rM6aAcsy B CTOPOHY OT cokpaLleHi? #
CNnefoBaTenbHo, Bbi3biBan HANpA» IEHWE HA TKaHAX Bthy‘Kﬂﬂﬁ GTOWHU'
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Puc. 9.42 — OugHWBas OTHOCKUTRNBHOE OTKMOHEHWE Ta3a Y NaUWeHTa,
CTOWT PACCMATPUBATD MEPEAHIOID (MEANANLHYIO) W 3aAHIOK MEXMbI-
LWIgYHYI0 neperopofki 6epa Kak NPOBONOYHbIE OTTSKKMW, KOTOpPbIE MO-
TYT BbI3hIBATh 3AKUM CriGaTentbHO-pasrnbaTeNbHOro BMAKEHNS Tasa.,

TAyOGunHan ppoHTasbHas AvHMA @

Nuckyceua 2: 5
cepenuHa I'ny6uHHON hpoHTanbHOK NUHMM
W BUCLEpanbHbie MaHUNYNALUK

BryTtpurpygreie tkanu ®J1 oT HoXek gua-
chparmbi 0O rpygHOro BXoAa HeQOCTUXUMb! s
npAMoi MaHyansHow ofpaboTku. Bes rpygHas
KnetTka obpasyeT eMmKOCThb, BHYTPWM KOTOPOIA
MOCTOAHHO MNOAAEPXKMBAETCH OTpUUaTensHoe
AasrieHve, npuxumaloLlee TkaHu K pebpam m
cTpemslleecs BTAHYTL W camun pebpa. OgHako
3TV 06nacTu noanexar HenpasMoW obpaboTke
CBEpXy 4epe3 NEeCTHWYHbLIE MbILULblI N BbIAHYIO
hacumio UM CHU3Y Yepes GpIoLLMHY, HVDKHWIA
Kpaw rpygHOM KNETKMU WUIN NOACHWUHYHYIO MbILLILLY.

Ha Hux Takke MOXHO BO3feicTBOBaTh B
TEXHUKe BuclLepanbHOW MaHunynauuu. 3Ta
METOAMKA XOPOLLO ONUChIBaeTca B page padoT
tppaHuyackoro octeonara »KaHa-lbepa Bappa-
N, KOTOpBIA paspaboTtan aTy TeXHUKY, NoaTtomy
HEeT HyX[Obl NOBTOPATL UX 3aeck.?

Muckyccua 3:
BepxHuit nontoc F'PJ1 n cBasn
C 3KT0-, ME30- 1 3HRoAEepMOn

Cambiln Bepx ®J1 npepcraenseT cobon you-
BUTENbLHLIA MCUXONOrMHYECcKUid nepekpecTok. 3a-
OHWA NYyTe NepegHen NpoJonsHoW CBA3KM NpUcoe-
OUHAETCA YyTh crnepeau K 60MnbLUIOMY OTBEpCTUIO,
CPEefHWIA NYTb HOCOIOTKK NPUCOEOMHAETCH Yy Th
crepeny no OTHOLWEHUIO K HEMY, a NepegHlia nyTs
rOPTaHHO-MOALASLIMHONO  KOMNMeKca CcoefuHa-
ercs, MOMUMO NPOYMX MPUKPENNEHUI, K HYXHUM
KPbINbAM KIMHOBUOHOIO OTPOCTKA.

Henb3s He oTMETUTE BNM30CTb 3TUX TOYEK K
LeHTpaneHeIM CTPYKTYpam, 6epyLium Hadano us
3apOofbILLIEBOM 3KTOAEPMBI, ME30AEPMbl U SH[O-
Aepmbl. BykBaneHo cuaallan 8 cefne KMMHoBra-
HOro OTPOCTKA (Typeukoe cefno), ock runora-
namyc — runodus npeacraenaeT cobon rnagHoe
MECTO COMIIEHEHWA XMAKOTO WU HEMPOHHOIO Tena,
KOTOPblE WMEIOT SKTOOEPMAarnbHOe MNPONCXOXK-
nenne (Puc. 9.43). Tak HaswiBaeMaa «rnasHas
Xenesa» pacrnonaraeTcs BHYTpW kpyra Yunnuca
1 MpOBEpAEeT Ha BKYC KPOBb, AOCTARNAEMYIO Npsi-
MO OT cepAua, 1 gobasnseT B Hee CBOU MOLLHBIE
ropMoHanbsHblie NpUrpaebl U 6a30Bbie MOTOPHbLIE
peaxuuu.
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Puc. 9.43 — Ha sepxnem nomoce [@J] mbl Habniogaem peskoe
CONMKEHNE BCEX BAXKHBIX CTPYKTYP, KOTOPbIE Pa3BUBAIOTCA W3 TPeX
33pO/IbILUEBbIX TUCTKOB.

Cpasy nosagu v HWXe Hee pacnonaraercs
CWMHXOHAPO3 KNWHOBMAHO-0A3MNAPHOrO co4ne-
HEHWA, LEeHTpanbHas OCb YepenHo-KpecTLOBO-
ro OBWXeHWs, KOTOpoe camo Mo cebe AsndeTca
XapaKkTEePVCTUKOW BOMOKOHHOro Tena, Me3ogep-
ManbHOro Tena — KonnareHosas ceTb U BCE Mbl-
LUeYHble PUTMWYECKWE MynbChbl, hopMUpYLOLVe
KUOKOCTHbIE BOMHBLL? 17

Cpasy no3aau v HWxe (HO Bcero NuLlb B nape
CaHTUMETPOB) NEXWUT BEPLUMHA HOCOTTIOTKU, rNaB-
HOMO WM MEPBMYHOro nuWlleBoda 3HOOOEpMans-
HOW Tpyb6kW. YenoBek UMeeT CTONb yHUKansHoe
CTPOEHWe, HTO HanpasneHue NULLEeBapuTENLHOrO
TpakTa (B LENnoMm BepTUKanbHO OT pTa K 3afHe-
MY MPOXOoAy) W HanpasneHne ABWXEHWs (B Lienom
ropv30HTaNLHO Bepef) OTNWYHBLI pyr OT gpyra.
B nuueBol yactm «ykycr» Obll NOQYUHEH «3pe-
HWIO», a MULLIeBapUTeNbHLIA TPaKT NnogseLuMBa-
eTCA OT 3TOr0 UCKMKYUTENBHO BAXHOrO LeHTpa
Ha HWDKHEl YacTu Yepena.

Kak youesutenbHo coobLLeHWe MexXay BCemMu
3TUMMK CTONb 6NM3KMMK KoMMNoHeHTamn! MoxHo

N1 oWyTHTE B KﬂMHOBHﬂHO-ﬁaSHHHpHOM co4ne-

HEHWW UK BOCNPUHATE NOCpencTesoM mnocbmaa,
KakK Fyﬁbl OTKPLIBAKOTCA NOUEenyl WM Kak Mbl
YyBCTBYEM KNy6HWUKY BO pTy? Mo KpanHen mepe,
ncxoad M3 STOW TOYKM COMNPUKOCHOBEHWA, MOXHO
npefcTaBvTs cebe B3anmMOoperynMpyoLLyo (yHK-
LMK 3TUX TPEX OCHOBHbLIX CUCTEM.
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10. AHaTOMHUYeCKHUe noe3Aa B ABKEHUH

Ceifuac, nocne Tore Kak mbl yXe onucany ece 11 MuotbacuyansHbiXx MepuanaHos, MO3BOMLTE NOroBOpUTL 06 nx BOa3-
MOXHBIX MPUMEHEHURAX 1 HEKOTOPLIX BbIBOAAX HALUEA CXEMbl 2HATOMUYECKWX NOE3A0B. Kak yxi: yTBEpXAanoch paHee,
OCHOBHbBIE 330a4W 3TON KHUMM COCTORT B TOM, YTO6bI MO3HAKOMUTL 6OMNEe LWKMPOKYID “UTaTeNbCKY 0 ayANTOPIIo C KOHLEN-
uWei aHaToMuyecknx noeanoe. M xota B MpedpiayLMx rmasax Obinv paspernsl, nocenlleHHse viaHyansHoW Tepanin u
Tepanuu ABVKEHUA, NOCNefoBaTeNbHOCTL MHANBUAYANLHOTO NEHEHUA MAKUX TKaHeW IBWXEHUA, cTpaTern NposeaeHus
OTAeNbHBIX NPOLIEaYR W 0BLLMA rpacvk neveHus, Kotopsle GepyT CBO® Ha4ano B HaLLeil TeopuK, Nf eAnonaraeTcs oCBeTUTL
B nocnegytowmx pabotax. [JaHHas e kHura npegHasHaqena, B nepeyto o4epens, Ansa Toro, 4TOGLI NOMOYE OBLIYHOMY 4N~
TaTeNio UAW Bpady PACCMOTPETL MUothacumanbHbie MO[eNnu B MacluTadax BCero Tena, Tak YToGel Nofy4nTe BOIMOXHOCTL
NPUMEHSAITE Y)Ke M3BECTHBIE HABBIKW U CXEMbl Ie4eHnsA NO-HOBOMY.

OT1 NOCBAHIE [MaBbLI NPU3BaHBLI PACCKAZATE O MHOKECTBE COCOGOB NPUMEHEHNA B LIBNIOM KO Lenumum aHaToMUHecKnx
noesnos. HacToAwan rnasa paccMaTpuBaeT ee NpUMeHeRWe B Haubonee obluux oBnacTaAx ABWKeHWs, a nocnefylouan
ripeanaraeT METOAUKY OLEHKN OCaHKU NauMeHTa, CXOKYIO C TOl, KOTopas NPUMEHAETCA Npu pabcTe No MeTOAY CTPYKTYp-
HOW WHTEerpaumn. Hu oguH M3 3TUX KPaTKWMX SKCKYPCOB He ABNASTCA MCHepNbIBAWWM W He NPej|CTaBNAeT HYNTaTento 3a-
KOHUEHHYIO CUCTEMY NEYEHMs), HO ABNIAETCS CBOEr0 PoAa MPOBOAHUKOM, YKA3bIBAIOLMM MYTh K BCEBOIMOXHLIM cnocobam
WCNONb30BaHWA 3TOM CXeMb! Kak AMNA MWYHLIX, TaK U AnA NPoheccroHanbHbLIX Leneii. MpunoXeHue 2 3aknanbiBasT HeKoTo-
pble MPUHLUMNEl padoTel ¢ MMOdiacumanbHbIMKU MepuanaHamu.

MpumeHeHue

Mpepnaraio Bam Ha4aTk PasroBop C AOBOMBHO NPOCTOrO AHANM3a HECKOMbKMX KNAaCCUHEeCKUX CKYNLNTYP, Npexae Yem
NepenT K co6CTBEHHO paBoyM COOBPaXEHUAM.

AHTWYHBIE CKYNLATYPbI
OuckoGon (Puc. 10.1)

Durypa meTaTens gucka NpexkpacHsiM 06paszom NPeACcTaBAET NMHUMW, 3a0eACTBOBaHHbLIE B 3TCM BUAE criopTa. ATneThy-
HBIA IOHOWA yAepXXu1BaeT AncK MoBepXHOCTHON (POHTaNEHOM NUHUEH MPABOoI PYKK (OT NanbLUEs P /Ky A0 BONLLLIOA rpyAHoMA
MbILWLB), CTaBUNM3npys 3axsar HaXnMoMm 60NbLIOro Nankbua, KOTOpLIA Yepes ABYrNasylo MeIlULy coepuHsieT ImyGuHHYIo
(DPOHTANBHYIO NIMHUD PYKU C MaTON rpYAHOM MbILLLEi. STO HANPSXKEHUE YPaBHOBELMBASTCA aH NOMUYHOM Harpy3Koi Ha
ABe (PpoHTaNLHBLIE NUHWM PYKX NEBOIi NONOBWHLI TeNa, KOTOPbIE CBA3LIBAIOTCH C KMCTHIO YEPEes I'f YOHBIE MbILULLI U PYKY.

On «3aBen NpyuHy» CBOEro Tena, yKOPOTWB Npasylo CrMpanbHyio MMHUIO, KOTOPAs ABHO 3a71ATUBAETCA KHYTPW C Mpa-
BOW CTOPOHbL! ronoBs! (PeMeHHBIe MbILLUBI) BOKPYr NEBoro nneda (poMGosMaHas W nepenHss cy6uarad mMbilWiel) Yepes
KUEQT (neBsas HapyXxHas W NpaBas BHYTPEHHAS KOCHIE MbILLLLI) K MPABOW CTOPOHE Tasa. 3T0 HalpskeHue nepegaeTcs oT
Ta3a Ha HanpsraTent WUPOKOA (acuu, NOAB3AOHO-G0NbILEGEPLOBLIA TPAKT U NEPEXoauUT BHAS NO NEPeaHei NoBepX-
. HOCTU ronetm ¢ nepeaHen GonbLueGepLOoBOi MbILLLE HA BHYTPEHHUI CBOR CTONLI, DpoHTantHas (YHKUMOHANBHARA NMHUA
OT negoro nneva K npasomy Geapy Takxke ykopoueHa. A neeas JlatepantbHan NMHUS KOPOYE NPAR i, KOTOpas YANMHAETCS.

OH cTouT Tak yxe 2000 neT, HO B M0G0/ MOMEHT OH MOXET «NOFHATLCS W METHYTb» Auck. EcT:3cTBEHHO, cuna NocTynuT
0 MNP, Ho cTeneHb KoOpAUHALMM © ARYrMMW NUHWAMK ONpefenuT AansHocTL Gpocka. Ykop aumsarue no npasow Cll
ACTATUBAET W NPUIAeT MHEPLMIO NEBOIA, KOTOpas, B CBOI0 OYepe[ib, PEIKO YKOPOTUTCS, CMELLE A rfa3a 1 rofosy BNeso,
PaBoe nreYyo Bnepep, a TONYOK NOMAET OT NEeBOW CTOPOHbI Ta3a. B 10 e camoe Bpems 3agHas ¢ yHKUMOHANLHAR NUHWA OT
€BOro nneya k npasomy Geapy YKOpOTUTCS, OTTATMEAR NEBOE NIEHO K3aAW U NOBOpaYMBas BCE Ty NOBMLLE BMEB0. Ykopaun-
BaHue no npasoit JI1 NOMoxeT cTabUnManuposaTh OCHOBAHWE NNeYa W NpuaaTh 6pocky 4yTe 6ON WM uMnynbe. HakoHed,
NofHMMatoume MelluiLs! MoBEPXHOCTHO 3afIHEH NUHUK BLINPAMAT COTHYTOE TENo, Pa30rHyB CNWH/ U NOAHAB roNnoBy, YToG6L
'PocneauTs 3a nonetom gucka.

T T A T
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AHATOMHYECKHE 0E3Aa B ABHKEHHH

MoBEPXHOCTHAR (DPOHTANLHARA NMHUA PYKK

TNyGuHHAA HpPOHTANLHAS NUKIA PYKK

TTOBEDXHOCTHAR SAHAR THHIA-DYKU

Pue. 10.1 - Oucko6on. (BocnponasoauTca ¢ mobesHoro paspelue-
HuA w3 Hirmer Fotoarkiv.)

bpousosbiii 3esc (Puc. 10.2)

W BHOBL CKynbnTypa NpepcTaBnAeT Ham Teno B ero
NpPeKpacHoW roTOBHOCTU K ABWMXEHMIO. XOTA HU3BeOeHUe
3eeca [0 NUHEMHOro aHanuaa U MOXET NoKasaTbes 6oro-
XYNLCTBOM, Mbl PUCKHEM NPOaHanM3upoBaTh MOAENb TOro,
Kak Tena crtabunmnanpyrotes, 4Tobsl ¢ MakcuMansHeIM yene-
XOM BOT-BOT METHYTb MOMHWIO. HeBEpOATHO grivHHaR nesas
PyKa BbITAHYTa Brepes BAONL NWHWA B3rNAja; OHa nogaep-
Kusaetca MNoBepxHoCTHOW 3aHei NMHWER pyKW, KOMMeH-
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[TOBBPXHOCTHAY
' |BEHAR NYHwA
DyKM, "

OBEPXHOCTHAR IPOHTANEHER | MHUA pYiH

| n e . TyBuiHas (hpoKTankhan
' OpoHTankHas W8 " TMHMA PYKI
| (hYHKUMOHRNIBHES MHHWA :

TeBas cnvpankHan KW -

Puc. 10.2 - 3esc. (BocnponaeogMTes ¢ NGE3HOT0 paspeLleHma
w3 Hirmer Fotoarkiv.)

cupylowein Bec npasoi Jyku. Mparas pyka saxsaTsbipas
MOMHWIO BCEMW Nanslam4 pyku, safeilctaeys, Takum gbpa
30M, MNoBepXHOCTHYIO K [ MYGUHHYIO NIUHWKM PYKK 1 06Reau
HAACH ¢ BOMbLLUCH ¥ MANC 4 MPYAHLIMKA MbILLLAMIA Ha NPaBo!
CTOPOHE rpyau.

Mpaeas Hora cokpallaeTcA no MoBepxHOCTHON 3agHel
AWHWM, ONUPaACck Ha MepefHIo HacTb CTOMbI M BbINPAV
N8 Tas ona Toro, YTobk! TENo MOrno ABWHYTLCA BNGpEL
nepeHocs Bec Ha 3adukcupoBaHHylo neeyilo Hory. Jlgsa
HOTa NPOYHO CTOWT Ha 3&MNe ¥ cTabUNUaupyeTca no Beer
4eTbIpeM NIMHUAM HOMM, TaK 4To neeas CnuvpankHas MHK
v npasas OpoHTanbHas PyHKUMOHANLHAA NUHKA (068 38
KPEenneHHbIe B NIeBOIM HOT 2) MOTYT MOMOraTs (DpoHTaNgHLI
NMHWAM PYKW NpuaaTs 6p 2CKY MHEPLMIO,

Mockonbky 3eBC TO4HO BYAeT MeTaTh MOMHWIO B FopY
30HTAMNLHOW MAOCKOCTH, ,18e JlaTepantHbie NMHUK YPaBHC
BeLeHbl Apyr ¢ Apyrom. /cxoms U3 3Toro, MOXHO coenart
BbIBOf, YTO 9TO NPWUUENk ki 6POCOK HA KOPOTKOEe pagcTc
SHWE (CpaBHWTE C METaH!leM Konbs Ha Puc. 8.3, rae npHn
PYKM MPOYHO nopaepxutiaioTcs CnvpansHon u doyHKLMC
HaNBHON NuHWAMKM). Ecnv 6b1 3eBC XOTEn MeTHYTe MONHVE
€ Hebec Ha 3emnio, B Ae/lo 06sa3aTensHo Gkl BCTYNWA] €
Ban JlatepansHas nuHus.



Nepan
_ cnMpanbHan
' NHHMA

Narepansxas
1

@poHTanLHan
hyHKUMOHANEHAR
TIHHNA

Puc. 10.3 — Acpponura ua Menoca (Bexepa Munocckas). (Bocnpousso-
IuTes ¢ nioBesnoro paspewwenns ua Hirmer Fotoarkiv.)

Bexepa Munocckan (Puc. 10.3)

KoHe4Ho Xe, Ham He ygacTtca 4To-nnmbo ckasatb o Jlu-
HWAX PyKW BeHepbl, HO ee co6NasHUTENsEHOCTE BO MHOTOM
YCUNUBAETCA YKOPOYEHHOCTLIO Nnesow CnunpaneHoW v npa-
BOW DPPOHTaNLHOW YHKUMOHANLHOW NuHWiA. Kak npaswno,
thurypa poBHO CTOALLEr0 HYeNoBeKa He Tak NpuenekaTensHa
(cpaBHWUTE 3TY NO3Y C GONBLLUMHCTBOM cTaTyi AUHEI — T.8.

17T aw S70n

AHaTOMHYECKHe Noe3Aa B ABMIKEHHH

«CnpaBeqnMBOCTU» - KOTOPaA 06bl4HO BbIMMAOUT MOLLIHOW
1 NPAMOM, NMPU3biBas He K BNM3KOMY 3HAKOMCTBY, a K yBa-
XeHWH).

O6paTuTe BHUMaHUE Ha TO, KaK ykopaduMBaHWe NeBow
CJ1 caeuraeT ronosy BNpasBo M BbIOBWUraeT Brnepen npasoe
NneYo, a Takxe NOBOPa4MBaET IPYOHYIO KIETKY BMEBO OTHO-
cuTensHo Taza. B o6oux aTux MaMeHeHusax (M B CKPOMHOM
Buge BeHepsl) Takxe NpUHUMAET yHacTie 1 KopoTKas npa-
Bana O@J], nockoneky cneea OMHHAA NMPUBOOALLAA MbILL-
ua, To ecTe HWXHWUIA y4acTok npaeoi OPJ], yepes Bce Teno
npvesoavT nesoe 6egpo.

Heobxogumo [ONONHUTENLHOE yKOpayWBaHWMe npaBoi
NarepansHoi nuHWKM, 4T06LI CHOBA CMECTWUTE BEC Ha Npa-
BYIO HOry. Ho paxke Tak y Hac OCTaeTcs OLyU|eHWe Hewus-
6EXHOro ABWXEeHWA, NOCKONbLKY, KaXETCH, TENOo ee He 04eHb
npo4Ho 3admkKcupoBaHo Ha npasoW Hore. CylwlecTByrT
NpeanonoXeHnsa 0 TOM, YTO B MepBoHaYalibHOM BapuaHTe
CKynbnTYpsl BeHepa gepxana Ha npaBoi pyke mnageHua
3poca, - 3T0 NO3BONNUMO Bkl CTAGUNM3MPOBATE BEC TENA, -
WK e BOT-BOT cobupanack caenats wwar.

Kypoc (Puc. 10.4)

MNoMUMO COBPEMEHHOr0 W HEeBEepPORTHO (HYHKLMOHANL-
Horo npumepa ®pefa Actepa 3Ta, Aoknaccuyeckas crartys
npencTaenaeT, Mo MHEHWIO asTopa, cambiid MOTPACAILLMIA
npuMep CroKOUCTBUSA W PABHOBECUA NIMHUIK aHATOMUHECKMUX
noeanos. 31oT Kypoc (cTatya HOLWK) — 0HA U3 MHOXe-
CTBa CKyNLMTYpP Nepuofa APeBHerpeveckon apxamku — ge-
MOHCTPUPYET CTONMb PEAKYH B CErofHALLHER XU3HW, Kak K
B UCKYCCTBE NocneayroLmx 3nox, coanaHcupoBaHHocTs (Mo
MNPUHLKNY «TEHCErpuTU») CKENeTHoOn M mMuodacumansHon
CTPYKTYpbl. MbILLLEI M KOCTW NPELCTaBNEHEl HA COBPEMEH-
HbI BKYC HECKOSBKO MAacCHMBHO, OOHAKO, B3aMMOCBA3b BCEA
HEMPOHHO-MUodacumanbHas CeTb ObILLUWMT NOKOEM W Nerkoc-
ThIO U, TEM HE MEHee, NEMOHCTPUPYET MOSHYI0 FOTOBHOCTL
K OEWCTBUIO.

O6patiTe BHUMAHWE Ha ONMWHY W NPOYHOCTL MO BCEN
ny6uHHOW hpoHTaNLHOM NWHWK, KOTOpas NogaepxuBaeTt
BHYTPEHHIOK NOBEPXHOCTL HOMW 1 TyAoBuULLE B Lenom. lMo-
CMOTPUTE, C KAKOW NErkocThio LWes AepXXUT ronosy, a nie4u
MOKOATCA Haf BbINPAMMAEHHOW MPYAHON KNeTkKoi. Mbiwub
BbIpaXKeHbl 4ETKO, HO HE NOTEPAHBLI U HE CMAasaHbl coeiMHe-
HWA MeXay HUMK. Ham Hernoxo 6b1no 6kl pa3BuBaThL CUCTE-
My hM3KyNETYpPHOro o6pasoBaHus, kKoTopasa cMorna Obl co3-
haBsatk Tena, 6nMskune K aToMy yHKLMOHaNBHOMY uaeany.
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MNosepxHocTHaR
3a0HAS NHHUA

Py

InybuHHas (hpoHTANbHAR
THHKSA PYKH

MoeepxHocTHas
thponTanshas
TMHMA PYKH

Puc. 10.5 — l'epakn (Mepkynec). (Bocnponasoautes ¢ NiodesHoro pas-
petuenna 3 Hirmer Fotoarkiv.)

Pue. 10.4. — Kypoc. (BocnpouagoanTes ¢ Nio6e3H0ro paspellenns us
Hirmer Fotoarkiv.)

lepakn (Puc. 10.5)
TUMMYHO KIACCUHECKOW TPaauLMKM 1 PE3KO KOHTPacTUPYET ¢
3peck Mbl BUAUM ycTaBLiero [epakna, onvpaiouierocs  apxaudHsivMu n3obpaxenusmu Kypoca n 3esca.
Ha cBOH RyBWHY M OTALIXAIOLLEro OT CBOMX TPYAOB, noasep- Kakum Obl cunbHbIM He Kasanock Teno [epakna, oHo
ratb ero Urypy KpUMTUHECKOMY aHanuay no Halvum NUHKU-  OeMOHCTPUPYET CTOMb XapakTepHYyo Ans BCEro «kKnaccu4e-
fM He COBCEM 4ecTHO, Bce-Taku, 3Ta CTaTysi BbINONHEHA B CKOTO» UCKYCCTBA CMELLEHHYI0 OT LieHTpa noay. Mpu a1om
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YKOpa4MBAaOTCA HWXKHAS 4acTb NEeBoi W BepxHAf 4acTb
npagoit JlatepansHbiX NUHWA. TakXke NpoUcXoauT cmelle-
HUe Hasan v oBpyLUEHWe CTepXHA Tena, unn MMyBuHHON
hpoHTaNLHOM NIMHWK, Yemy ecTb paf noaTeepxpeHuin. OT-
METUM NepekpyqvMBaHue onopbl HWXHEN YacTu rpygHoro
oTAena no3BoHOYHMKA. pyab, XOTA W KpynHas, Kexkertcs
crerka «ynasLuei». BHyTpeHHAs HexsaTka OnuHbl oTMeu4a-
eTcA U B «nosAce AfOHWUCa», KOTOPbIA BeIXOOWT 3a Kpaw Tasa
(310 He XuUpoBble TKaHW, &, CKopee, pesynerar YKOpo4eH-
HOW LieHTpansHOW nuHuKn). Bece ato pacnpocTpaHaeTcs Ha
Horw, rae ykopadusaHue [®J1 B rpynne NpuBogaLLIMX MbILLLL
1 rnyBUHHOM 3aHeM y4acTKe HOMW MoMOraeT CMeCTUTh BEG
Ha HapyXHYI0 4YacTb cTonbl. B TKaHaAx koneHa HabnopaeTcd
04eBUOHOE HapylLieHWe: TKaHW BHYTPEeHHEW CTOPOHbLI Kone-
Ha (1) pacnonaraloTca HUXe TKaHel Hapy>KHOW CTOPOHLI
konena (I)1). CpasHuTe aTy hUrypy ¢ paccmMoTpeHHbIMK [0
3TOr0 YeThIPbMSA NPUMEPaMK OMOPbI U MOAAEPXKKA CTPYKTYP
Tena, Jaxxe y acMMMETPUYHOW W He aTNeTU4eCcKn CIIOXeH-
How Bexepbl.

Cnopt
Tenuucuet (Puc. 10.6)

Mony4nTca N y Nrpoka ceob0dHLIN Yaap cresa Uik HeT,
3aBMCKUT OT KOOpAWHALIMM MHOXECTBA ONUCaHHbLIX BbILLE M-
HWWA, HO Ha choTorpachmmn Bce BhIMMAQUT MHOroobeLlaolLe.
[naBsHOW NuHWER, npuparolen 3Hepruio MYy, ABNAETCS
MNoBepxHOCTHAA 3apHAA NWUHWA Mpasoil pykwu. Bel BUauTe,
4TO MbILULIbI FPYNNEl pasrvbaTeneil HanpsXeHel Ha 3aaHen
CTOPOHE NPaBoro npeanieyss, U YyBCTBYETE, 4TO NO Aenb-
TOBMAHOW W TpaneuveBWaHON MbILLLAM 3TOT YHACTOK CO-
e0WHAETCH C NMPaBol CTOPOHOW NO3BOHOYHUKA.

OcrtanbHble 4acTu Tena CTaBaTcA Ha cnyxby atomy
rnasHoMy ABWXEHWIO. [MyGuHHan 3apgHAs NUHUA PYyKWU, OT
MU3WHLA K TPEXrNaso MbILLLE W naTtepalnbHbIM BpallaTe-
M rofgseca rneya, noeopa4MBaeT pakeTky Tak, 4Tobbl B
MOMEHT yfapa oHa 6bina npamo nepeg madom. M3JP ces-
38Ha C WMpOYaKMLLIer MbILLLUEN CnuHbl, NPUHagnexallen
3agHell PYHKUMOHANBHOW NWHWKM, KOTOpasl NpoxXoguT OT
NpaBoi LKMpoYaiLuein K NeBon AroauyHoN Mbellwile v uaet
fJanblie BOKpYr 6efpa rno neBol LUMPOKOW naTteparnsHon
Mbillille. TakuMm o6pa3omM, BbIMONHAKOLLAS OBUXeHWe npa-
Bas pyKa oKaablBaeTCs CLenSIeHHOR co CTOsLLe Ha KopTe
nesoit Horou. 3ta 3@J1, BMecTe ¢ obecneyeHnem cTabuns-
HOCTW, NOMOXET COBMECTUTb OBMXEHWe Tynosuwa ¢ ABu-
HKEHWEM CaMOI PyKU.

Ha aToM pucyHKe cnvpanbHas NWHWA He Tak npocTa.
Ta 4acTb nesow CJl, koTopasa NpoxoauT OT nesoro begpa K
rpasbiM pebpaM, ABHO YKOpOYeHa, YToBbl NOMOYb NpaBomy
nneYy BbITAHYTLCA BOKPYT pebep. 31a nuHua ctabunmaunpy-
€TCHA MO BHEeLUHel CTOPOHe NeBOi HOMM W Ha BHYTPeHHeMm
ceofe cTonbl. OgHaKko Ha BEPXHEM ypOBHE ronoea ABHO Mo-
BepHyTa B 06paTHYK CTOPOHY, YTOObLI HE BLIMYCTUTL MAY U3
nonsa 3peHus. B momeHT ygapa neson CJ1 npugeTca HeMHo-
ro paccnabwTses U patk npasoi CJI1, ot npasoro 6eppa Bo-
Kpyr Nesoro nine4Ya K Npasoil CTOPOHE rofoBkl, MoMO4Yb CTa-
6UNManpoBaTh U, BOSMOXHO, NPULATE HEKOTOPYIO MHEPLIUIO

AHaTOMMHYEeCKHMe Nnoe3Aa B ABHKEHUH

MNoeepxHOCTHAR 3afHAR
TIHHHA PYKH

- Iny6unnas dponTankHan
THHMS YK

JapHas (IYHKUHOHANLHAR
NHHKUA

Puc. 10.6 — TeHnucKcet. (BocnponssoguTes ¢ NI0GE3HOTO paspeLleHua
Ixopmka Mapcenonuca, Mill City Photo.)

ms4vy. Ho yyactue CJ1 ageck He cToNb BENWKO, Kak patoTa
[®J1, onucaHHas BbilLe.

CokpalueHus B MNoeepxHOCTHOW 3aAHer NUHWK NpaBon
Horu 1 MNoBepxHOCTHOI 3afHel NMHUK NeBOA PYKU OTBOLOSAT
CBOW BeC OT Tena, obecne4nBas NPOTUBOBECH!.

Ha neeom 6Gepnpe copMupyeTca elle OfuH BaKHbIN
BanaHc mexgy [Mny6uHHOW chpoHTansHoW W Jlatepanb-
HOW NUHUAMM. LI,EHTp TAXECTW WIrpoKa onpefeneHHo pac-
nonaraeTcs Ha nNeBOM BHYTpPeHHeM CeBOOe CTonbl, NO-
TOMY, KakK CTOWMT KpOCCOBOK TeHHWCUCTa, BWOHO, HTO
Hapy>Hblil CBOO Heckoneko npunogHsaT, Jlesoe 6eppo
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MeguanbHO MoBOpaqvBaeTca WM NpuBOOWMTCA MO Mepe
TOro, Kak TYynoBuWLLE 3akpyqueaeTca BOKPYr Hero. Mbiw-
usl @] — rpynna NOACHWYHOW MbilUlbl WU MpUBOAALLME
MBILILEI — ofecneYyuBaloT Heobxooumyo CTaburbHOCTb,
Byoy4u ypaBHOBELLEHbI OTBOOALLMMMN MbILLLIAMIW B COCTaBE
JIIT Ha HapyxHoi cTopoHe 6eppa. OnsTe-Taku M®J1 npu-
fercs aKkcueHTpuyecku paccnabutbes, ytobsl J1J1 cmorna
YKOPOTUTLCA BO Bpems yaapa, Tak 4Tobbl Nocne Hero Tyrno-
BYLLIe CMOTPENO Briepeq.

beryH (Puc. 10.7)

BocToHckuia mapadioH — HacTosLLee ucneiTaHue gnsa
HOr ¥ nerkux, u 6eryH Homep 18 OOBONLHO YyBEPEHHO
naeT k huHuwy. Yepes Tynoeuule, No XUBOTY Hanpa-
raetca nesana ®poHTanbHaa QyHKUWOHaNbHaa NUHUA,
KoTopaf coeduHAeT wuAayllee Bnepes nesBoe nNne4yo ¢
noyuwumM Bnepep npasbiM 6e4poM U HOTOW. AHANoru4-
HO npasaa 3agHas dyHKUMOHansHaa NHWA CBA3bIBAa-
eT oTBedeHHoe Hasaf npasBoe nije4yo C OTBEAEHHbLIM
Xe Hasapg nesbim Gegpom. CnupanbHble NUHUK TaKXe
y4acTBYIOT B €XEeCeKyHIHOW CMeHe MoBOpOTOR Tena; B
3anedqaTrneHlHblin Ha cHUMKe MoMeHT npaeas CJl noeo-
pa4yvBaeT TYNoBuLLe BNPaBso.

EcTecTBEHHO, HWXHUWEe Yy4acTku [loBEepXHOCTHOM
3agHeN NUHWKM — NOAKONEHHbIE YU MKPOHOXHAR MbILLULbI
— cokpawjatoTcs, 4To6kl BepHYTL 06paTHO NeBy HOry,
B TO BPeMS KaKk HWXHWE TKaHu MoBepXHOCTHOW hpoH-
TanbHOW NUHWUK — YeTbipexrnaean Mbeilllya U NnepeaHui
yHacTOK roneHun — BeIBOOAT NpaBylo HOry Bnepen v nofd-
HUMalT NepegHiol HacTe cTonkl. B pykax MMy6uHHan
dpoHTansHas nuHUS pykn (npu nomowym MNMoeepxHocT-
HOW (DPOHTANEHOW NUHWA PYKW) BbIHOCWUT NEBYIO PYKY
Brepeq, B To Bpema Kak MMybuHHasn 3agHaa NUMHUA pyku
(npyv nomouwn T[MOBEPXHOCTHOW 3afHeil NWHWUU PYKK)
YBOAWT Has3af npasylo pyky.

Takxe BWOHO, YTO B BbiBEEHHOW Bnepeg npasown
Hore Hanpsaraetca JlatepasbHas NuHUsA. [Nockonbky obe
cTOMbl HaxoaaTca B Bo3ayxe, J1/1 He pa6oTaeT No cBO-
emy 00bIYHOMY HasHadyeHulo, cTabunnuanpys TynosuLle
Ha Horax. Tak no4demy xe oOHa HanpsxeHa? [locmo-
TpUTE BHW3, W Bbl YBUAOWUTE, KaK CynWHUpYyeTca npasas
cTona, KoTtopas BOT-BOT KocHeTca semnu. Manobepuo-
Bble MbiWULI M MOAB3A0WHO-60NbWEe6epUOBBIA TpakT
NatepantHoOW NUHWUW rOTOBATCH B3ATL Ha cebs 4YacTb
YOAaPHON HArpys3ku B MOMEHT COMPUKOCHOBEHWUA CTOMbI
C 3emnen.

Ha atoW choTorpathum nerko Ttakxke 0BHApPYyXWTb
YepThbl, XapakTepHble ANA Bcex 6eryHoB Ha OfWHHbIE
anctaduymm. B tynosuwe MNMOJ1 TAHETcA KHW3Y, BEPOAT-
HO, cyAs MO MOEemMy OMbITY, MPAMOWN MbILILER XueoTa,
KOTOp&asa Pe3Ko yKopavunsBaeTcd BO BpeMA Takoro fpo-
6era. lNocnencTBus BhIpaXawTcs B ONyLIEHHOW rpy-
OW, OTKNOHEeHHbIX Briepen nneyax (oT npaMoil K manoi
rpyoHOM MbILLLUE) M HAaKMoHe Bnepen HUWXKHWMX LWelHbIX
NO3BOHKOB (MOCPEeACTBOM PYAMHO-KMKYUYHO-CcOCLe-
BUOHOW MbILILbLI) TaK, YTO rofioBa YXo4uT 3Ha4YUTENBHO
Brnepem.
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Puc. 10.7 — MapadhoHey. (Bocnpouseogures ¢ NGe3Horo paapewe-
Hua kopmxa Mapcenonuca, Mill City Photo.)

B xope npobera Bce 310 paboTaeT, HO Yy CRWULLKOM
MHOTMX 6EryHoB aTu M3MEHEHWUA 3aKpennaTca Ha BCH
OCTaBLUYHOCH XW3Hb, KOrga OHW YXe npexkpawarnT 3a-
HUMaTbea 6erom, a ansa xoAbObl U NPOYMX EXeOHEBHbIX
Oen takas mopgens He nogxonut. Hapeemcs, 6eryH Ho-
mMep 18 ymeeT paccnabnaTbCa W BO3BPaLLaTLCA K HOp-
ManbHOW OcaHKe No oOKoHYaHuu npoﬁera.

Nenkuuk (Puc. 10.8)
Mz06paxeHHblil Ha CbOTA NBBKHWK CrubaeTt NbDKHYI0

narky, nogHUMas BOPOX CHera, U Mbl BUAMM mMuodacuu-
anbHble MEpUOuaHsl B gencTenn. Mel BUOWM, YTO, KakK 1y
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Puc. 10.8 — J1biXkHuK Ha cnanome. (BocnpouasoauTtes ¢ nobeaHoro
paspeweqns Dxopgxa Mapcenosuca, Mill City Photo.)

beryHa, nepas ®@poHTanbHan (hyHKUMOHaNLHAR IMHWS CO-
efiMHAET NpaBoe Me4o ¢ NeRoil HOrOIA, @ NPOTUBOMONOXHASR
3apHan yHKLMoHaneHan nuHua obecrne4nsaet NpUMepHo
Takoe e coefuHeHue caaaun. JIMHMK pyK Takxe cxoAHbIM
o6pasomM BbIBOAAT NEBYIO PyKy Bnepeg, 6nusko K Teny, a
npasyio OTBOAAT Ha3ag. [Npasas JlatepanbHas nuHMA Topca
oTKpeITa, a neeas J1J1 ykopoyeHa.

VMHTepecHoe pasnuuyue oTmevaeTcs B Horax. Bec, cko-
pee BCero NpeBbILLAIOLLMIA BEC 6eryHa B TOT MOMEHT, Koraa
NbBKHUK 0BXOAWUT NPEnsATCTBME, HECET ero nesas Hora. Bry-
TPEHHSS CTOPOHA NbDKK, 8 3Ha4YUT W BHYTPEHHWUIA CBOL CTO-
Mbl, HECYT, Takum 06pasom, BOSbLLYIO BECOBYIO Harpyaky. B
9TOT MOMEHT NeBas LUWMKOMNOTKa CMOTPUT abComnioTHO nps-
MO, @ NeBOe KONeHO noBopaqvBaeTca meauansHo. Mbl 6l
HEe peKkoMeHO0Banu thvKCcMpoBaTh Takoe NonoXeHwe Haaon-
ro, MOTOMY HYTO OHO MOXET HeraTMBHO NOBMMATL HA COCTOS-
HWEe KoneHeW NbbKHUKa. HkHas YacTe nesoit CnnpansHon
NUHUW — NepefHAs 4acTb NOAB3HOLLHO-60MbLIE6EpLIOBOro
TpakTa, Begywiasa K nepegHein 6onbluebeploBOd Mblllle
— YKOpO4€eHa, YTO Bbi3bliBAET MeOUarnbHbIA NOBOPOT KONeHa.
InybuHHan hpoHTanbHas NMHUA «<yCTynaeT» W No3BonsaeT
KOMEeHy ynacTe MegnanbHo. [oka Halwl NbDKHWK MOMog u
3[00pOB, 3TO, CKOpee BCEro, He BbI3oBeT npobnem, Ho, 6o-
t0Cb, B JONTOCPO4HOM NEPCNEKTUBE ero MeunansHou Konna-
TepanbHOW CBASKE MPO3AT HEeMPUATHOCTK, CNN HEe NPUHATL
KakKme-To Mepbl No BOCCTAHOBMNEHWID BanaHca Neson HOM.

LT* an vy
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Puc. 10.9 — backet6onucTel. (Bocnpow3soauTea ¢ NI0GE3HOr0 pas-
pewenua xopaxa Mapcenonuca, Mill City Photo.)

backer6onuct (Puc. 10.9)

Maga Ha OBYX 3aCHATLIX B BO3[yXe WrPoOKoB, Mbl 3a-
Meyaem, 4To y oboux ykopoqeHa [loBepxHOCTHan 3agHsas
nuHusA. O6nagaTtens 6enoi OpMbl, OTHAAHHO BbINPbLITA-
BaloWWiA Bnepen u BBepx, 4Tobbl 6NMOKKMpoOBaTh yaap npo-
TUBHWKA, NeMOHCTPUPYET YKOPOYEHHOCTE B 0ONacTy LUen 1
HVKHEN YacTW CNKHbBI, @ HWXKHAA YacTb ero Hor 3acTbina B
Nno3uLUmMM NoAoLWBEHHOrO cruba — BCe 3TW NPU3HaKK CUrHa-
nuanpytoT 06 ykopoueHHoi M3J71. Urpok B TemHol dopme
NoanpLIrvMBaeT No NPAMON, Ho, TEM He MeHee, Mbl Habntoga-
€M yKopa4vBaHue OT 3aTbinka [0 NepegHeit Yact cTon.

[BuXeHWa WrpokoB pasnuyatoTcd. Y urpoka B 6enow
thopme ykopouyeHa [oBEepXHOCTHAA 3amHAa NUHWA PYKW W
pacTaHyTbl [loBepxHOCTHasA (OpOHTanbHanA NMHUA pyku. Mpa-
Ban JlaTepaneHas nNuHWA YOIWMHAETCH, NMOMOras BbITAHYTh
PYKy HemHoro aansiue. [Npasaa pyka oreogutca rio MNP
W CIY>XUT NPOTWBOBECOM NeBo pyke. Urpok B YepHom 3a-
LEWCTBYeT BECh KOMNNEKC NIMHUIA PYKM W UX NepeceyeHuin
Apyr ¢ Apyrom, 0TBOAA Npasylo pyky nocpepctesom M31P,
yaepxuveasa mad MNPJP, Ho coeepluan 6pocoK 3a cyeT [ny-
BUHHOWN 3aOHeWn NMUHUK PYKW.

Ha npumepe wurpoka B 4epHoi dopme Mbl Habnwwpgaem
YOVBUTESIbHOE PaBHOBECWME OCHOBHbIX NIMHWIA Tena, KoTo-
pbie [oMmXHbl 06ecneHTe HeobXxoaMMyo Onopy Ana TOYHOK
paboThl IMHWIA pyKK, BNM30CTk 3amMepLunx B BO3gyxe cTon
LPYr K APYry AEMOHCTPUPYET, YTO B 06ecnedeHun NoAnepx-
KN STOMY ABWXKEHWIO ydacTeyeT v MMy6uHHan poHTansHas
SIMHWA.
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Pue. 10.10 — lonbchucTka 3asepLuaeT yaap. (BocnpouseoguTes ¢ no-
6esHoro paspeluenns [pkopaxa Mapcenonuca, Mill Gity Photo.)

Wrpok B ronsh (Puc. 10.10)

O1a XKeHwwmHa, cthoTorpacthuposaHHasn B 3asepLuatoLLmni
MOMEHT OfIHOTO M3 NepBbiX YAAPoB Cepun, AeMOHCTPUpYeT
pagylollee rnas B3auMofeicTBue CnupanbHbIX JIMHUIA Npy
oBwkeHun. Bces nepepgHss ctopoHa npaeoid CnvparnsHoi
FIMHAKA, OT NMPaBO CTOPOHbLI FONOBbLI BOKPYI NEBOro nreva u
pe6ep K npasomy Begpy v garnee BHU3 [0 NpaBoro ceofa,
paBHOMEPHO PacTAHYTa, 38 MCK/KOYEHNEM ronoBbl, KOTOPON
MPUXOOUTCH MOBEPHYTLCS B MPOTUBOMOMOXKHYIO CTOPOHY,
yTo6bl CreanTL 3a nonetom Ms4a. A nesas CJl, Haobopor,

COKpaLLeHa.

C TOYKM 3peHus paBHOBECUs MeXy nepefHen U saaHen
cTopoHamu Tena, MNoeepxHocTHas PPoHTanbHas NMHUA Npe-
UMYLLIECTBEHHO OTKPbLITA U pacTAHYTa, 0COGEHHO ¢ NpaBoin
CTOPOHBI, a HOBerHOCTHaH 3agHAA NUHKUA YKOopoYeHa, 4To

CO3AaEeT HaKOoH, MO KOTOPOMY U NPOXOAAT CriMpani.
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Bec Hor cMecTUNCA Ha BHYTPEHHIOW 4acTk Npasom CTo-
bl (M B MOMEHT Ha CHUMKE Kak pas Hasaf) U Ha HapyXHyt
CTOPOHY NEBOM CTOMbL. [pKU 3TOM NPOUCXOAUT COKpallieHue
[My6UHHOW (OPOHTANBHOW NUHWKM NEBOW HOrW (B AOMOIHe-
HUE K y)Ke OTMeYeHHOMY cokpalleHuio no CJT) u pactaxka
JatepanbHoil MUHUKM Ha HapyXHON NOBEPXHOCTW 3TOM Xe
HOMW.

Nesas ®poHTanbHas yHKUMOHAaNLHAaA NUHKUA OT NeBo-
ro nne4a k npagomy Gefdpy Takxe cokpalleHa, a ee npa-
Boe oTo6pakeHue MnomnHocTLo pacTaHyTo. [Mpasas 3agHas
hyHKUMOHaNbHAA NWHUA COKpallaeTcs, a ee otobpaxe-
HWe, nayLiee oT Npaeoro rnneya 4Yepes cnuHy 1M BOKPYr Ha-
Py>XHOIA noBepxHocTW nesoro 6efpa K KoneHy, NonHoCTbIo
pacTaHyTo.

My3bIKaHTbI

My3blkaHTel BCEMO MUpa MPUHaONEeXKar K TOMY Kpyry
nioaen, NeATensHOCTs KOTOopbIX, TpebytoLas 60oMbLUOoA co-
CpefoTO4EHHOCTM, BpallaeTcs BOKpYr npegmeta, chopma
KOTOpOro HeuameHHa. Mpu MCNOMHEHUU MYy3biku Mo6oro
CTUNA MONOXeHWe WX Tena ecerga hopmupyeTcsi BOKPYr
TOrO MHCTPYMEHTa, Ha KOTOpOM OHW urpatoT. W ata aako-
HOMEPHOCTb HACTONMBKO CWMbHA, YTO BO Bpems MOJOHOI Be-
YEepWHKKU € y4acTUeM My3blKaHTOB NOHOOHCKUX OPKECTPOB,
MHe YOaBanock Mo ocaHke no4Ty 6esollnboyHo yraabisarhk
WMHCTPYMEHT TOrO MW MHOTO MCNOMHWUTENA eLle [0 TOro, Kak
MHe cooblianu, Ha Yem oH urpaeT. [pucnocobnexue no-
noXeHust Tena K crieiite unum ckpunke (rutape, cakcodoHy)
BbIN0 HACTONBLKO OYEBWAHO, YTO, Kasanoch, faxe Haxoasch
B thyTnApe, MHCTRYMEHT AWKTYET WCTIONHWUTENM, Kak Oep-
KaTbCA.

3a c4eT MNPOHWKHOBEHWSI B MY3SblKY TaHLEBalbHbIX
mMeToaMKk paboTbl C TEefoM, PacrnpoCTpaHeHwWs METOOWKW
AnekcaHgepa W OPYrMX MEeTOOMK CamMOCTOSTENbHOro MC-
MpaeneHns OCaHKW, My3bIKaHTkl B LieNoM ctany ¢ 60MbLUInMm
NoHUMaHWEeM OTHOCUMTBLCA K BOMPOCAM OCaHKW U OBMXKEeHWs.
BHUMATENBLHOE OTHOLLEHME K TOMY, Kak Mbl MOnNb3yemcs
COBCTBEHHLIM TENOM, MOXET HE TONbKO CU/ILHO MOBIUATH
Ha Ka4ecTBO Urpbl, HO 1 NPOASIUTE CPOK NpodheccuoHansHom
KW3HW MCNONMHUTENS.

BOT HECKOMNBKO NPUMEpPOB UCMONHUTENEN KNnaccu4eckoi
MY3bIKW, XOTS TOHHO Takue e npobnemsl U NPUHUKMBI pa-
B60Tbl C HUMM aKTyanbHbl M ANA UCTIONHWTENen axasa, Ha-
POAHOWM My3blKWM U poka. B cnegytoLlux npumMepax Mbl pac-
CMaTpMBaEM WCNOMHUTENER-NpasLlen, 4To W MoKasaHo Ha
dhoTorpachusix. EctecTeeHHo, ecnun pedb saluna 6kl 0 Neso-
PYKMX UCMIONHUTENAX 1 COOTBETCTBEHHO MPUCNOCOBNEHHbIX
MHCTPYMEHTAaX, MHOrMe Hally coobpaxeHuna Gbinv 6kl BEp-
Hbl B 3epKanbHOM 0TOGpaKeHWH.

Buonoxyenuct (Puc. 10.11)

N xOTS 3TOT My3bIKAHT HEMNOXO BNafgeet CBOW TeNom,
Mbl BUOUM, 4TO Nesas JlaTtepanbHas NUHWA yKOPOYeHa w
TAHET roNoBY BMEBO, a TakXe yMeHblIaeT paccTosHue
Mexay Neeoit NoaMbilLKkoi 1 6okom neeoro 6eapa. Bepo-
AITHO, YTO C TE4EHWEM BPEMEHW 3TO MPUBELET K CO30aHUI0
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Puc. 10,11 — Buonouyenuct. (Bocnpougeoautes ¢ nobesHoro pas-
pewenus Kinglsey and Ganeri 1996.)

HaTsKeHua Ha [MyBuHHYIO POHTaNbHYIO NMHWIO U NoTpe-
6yeT KOMMEeHCATOPHbIX U3MEHEHWIA, KOTOpbie NMPUBeayT K
HexenaTenbHbiM CTPYKTYPHbIM NOCNeacTEBMAM B [ONro-
CpO4HOV NepcnexkTuBe.

KoHe4yHo, NMMHMKW PYK MCMONbL3YIOTCA MO-pasHoMy: ogHa
pyKa BOOUT CMbIYKOM, Nanslbl agpyrown 6eraiot no rpudpy. B
o6oux cny4anx MNoBepxHOCTHaA 3agHAA NUHWA PYKW yOep-
XVBaeT pyKy B OTBeOEHHOM MOMOXEHWW, N Urpa 3aBUCUT
OT MPOTUBOMOCTABIEHWA BCEX NanbLeB PykW GOMbLIOMY
nanblly — My6uHHon K [NoBepxHOCTHOW OPOHTaNEHBIX NK-
HWW pyKW. TOT chakT, 4TO CMLIHKOBaA pyKka yaepXuBaeTca
Aanblue oT Tena (M Knepeau, U KHapyxu B6OK), y4acTByeT B
chopMupoBaHuKM MPOTUBOBECA 3a CHET YKopadMBaHus B ne-
goi J1J1. NpoTUBOCTORATE 3TOMY MOXHO, ECINIM BO BPEMA Urpbl
cnerka onycTuTk NeBbIi NOKOTL U MPUNOQHATL NpaBbii,

Cxkpunay (Puc. 10.12)

Y ckpunada Bce W3MEeHEeHusl, xapakTepHbie AnA BWO-
noHyenucTa, ycyrybnawTcA, MOCKOMbKY emy npuxoguTcs
3aXUMaTh WHCTPYMEHT MeXgy neBbiM Mne4oM W nesowr
CTOPOHOI YencTh. M xoTA Ha cHWMKe u3obpaxkeH uveno-
BEK, 0OY4YEHHbLIN NpaBuiLHOW Nocajke, no-npexHemy sicHo
BUAHA yKOopo4yeHHasn JlaTepanbHas NuHUs, U 3To yKopaduBsa-

AHaToOMHYECKHEe NMoe3Aa B ABHXKEHMH

TMoBepXHOCTHAR 3a[HAR
TIMHMSA PYKH

CnupansHas

Pue. 10.12 — Cxkpunad. (Bocnpon3soautces ¢ Nio6e3HOro paspelueHus
Kinglsey and Ganeri 1996.)

HWEe pacnpocTpaHaeTcs Ha LUeto, rae 4acTo nony4vaer ap-
KOE BhIpakeHWe. DTO XPOHWHECKOe yKopa4uBaHue nHorga
MPUBOOUT K Cepbe3HbIM HapyLueHusm nubo BcneacTeune
CTArMBaHWA MATKWUX TKaHeWl, Nbo HacTosllemMy cnasmy,
HTO MOXET HEraTMBHO MOBMWATL Ha OBUraTenbHyl cno-
CcoBHOCTL ManbLes nesor pyku. Cutyauuio MOXHO yry4-
WWTL, @ MHOTAA U BooOGLUEe paspeLlnTk, Y4yTh YBENU4uB
onopy nof nofGopofok, Tak 4To6bl 06e CTOPOHbLI Lueu
CTanu NPUMEpPHO OAHON ANKUHBI,

B gononHeHwe K aToMy y cKpunada Ttakxe Habnwopa-
eTCsl NOBOPOT, NPU KOTOpOM npaBas @poHTaneHas yHK-
LUOHaNbHaa NMWHUA BbIHOCWT MNe4Yo Nonepek Tena, B 1O
BpeMs Kak, BOMPekW Haluum oxupaHuam, npasas Cnu-
panbHas nuHusa cbnuxkaet nesoe nne4vo u pebpa ¢ npa-
BbiM 6egpom. COBOKYNHOCTb 3TUX OBVXKEHUW Bbi3blBaeT
ykopayueaHue [NoBepxHOCTHOW (PpOHTANbHOW NUHWK Ha
nepefHei cTopoHe TYNoBULLA U, KaK NpaBuno, paclumpe-
HWe TkaHeil MoBepXHOCTHOM 3afHen NMHUK.

YovewTeneHas Kpacota CKpUnku K ee 3BydaHue, no-
nobHO cupeHam, cobnasHunM MHOMUX MY3bIKaHTOB W
«nofapunu» UM Lenblii pag CTPYKTYPHbIX npobnem, Bbi-
3BaHHbIX CMOCOGHOCTLIO HALLEero Tena CKMOHATHCA K WH-
CTPYMEHTY, XOTA caM WHCTPYMEHT TakoW rMBKOCTbIO He
obnapaer.

229



AHaToMuuecKHe Nnoe3aa B ABMIKEHHM

MosepxHoCTHAA 3afHAR
THHUA PYKK

ImyGunHan (hpouTanbHas
NHHUA PYKH

®dpoHTansHas yHKyuo-
HANbHAS MHUA PYKH
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Puc. 10.13 — ©neiituct. (BocnponssoguTea ¢ Niobe3Horo paspelle-
s Kinglsey and Ganeri 1996.)

dneiituct (Puc. 10.13)

dnerTa, KaKk u ckpunka, TpedyeT agantauuu, Ho B Npo-
TMBOMONOXXHOM HanpasneHuw. Mpasas IlatepansHas MMHUA,
npaeas ®@poHTtansHaa gyHKUUOHANbHAA NWHWA W nesas
CnupankHas NMHWA 0BLIYHO YKOpaqMBaloTcs Mpu Urpe Ha
thneiite. Takxe 06bI4HO ykopa4msaeTtcs u lNoBepxHocTHasn
thpoHTanLHas NMHKWA, HO, 4TO MIOGOMLITHO, NOCKOMLKY rono-
Ba MNoOBepHyTa BMEBO, 4Yalie UMeHHO npasas [loBepxHoOCT-
Has (hpoHTanbHas NUHWA, NOAHUMAIOLAscA OT foBKoBOW
KOCTW K MPYOUHO-KMIOYMYHO-COCLEBUOHON MblllLe, BonbLue
NoABepraeTca U3MEeHeHUsAM, YeM Neeas YacTb 3TOW NIUHUM,

XapakTepHo B3epHyTas ronoga, CABUr rpyaHoR KNeTku
BNEBO U NOCNeayoLee OTKIOHEHNE N1IeYEBOro Nosca — BOT
YTO cpasy BblAaeT UCMONHUTENS, UrpatoLLlero Ha dneiTe.

Tpy6ay (Puc. 10.14)

Bce npefbigyluve NpUMepsl paccMaTpyBany acumme-
TPWUYHOE MONOXEHWEe WHCTPYMEHTa; KOHEYHO, CYLUEeCTBY-
eT Uenbiil KNacc My3blKanbHbIX UHCTPYMEHTOB, TaKMX Kak
Tpy6a, KNnapHeT U UM Nogo6HbIe, - X My3bIKaHT OepXuT
CUMMETPWHYHO.
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Puc. 10.14 — Tpombonuct. (Bocnponseoantes ¢ nio6esHoro paspeule-
Hus Kinglsey and Ganeri 1996.)

B Takux cnyyasx manoseposiTHo, 4To gucbanaHc Cnu-
panbHoii, JlatepanbHoin unn @YHKUMOHANBHOM AMHWIA NpOo-
MCXOOMUT MO BUHE UHCTPYMEHTA, HO Y 9TUX MY3bIKaHTOR BCe
Xe ecTb ofHa obuasa npobnema. lNockoneky pyku, Oep-
Kallue MHCTPYMEHT, OOMXKHbI HAXOOUTLCA Mepen Tenom,
TKaHu [NoBepxHOCTHON 3agHER NIMHUM UMERT TeHAEHLMIO
K YKOpa4iuBaHWio, B OCOGEHHOCTWU 3TO KacaeTtcs rnyBuH-
HbIX MbILLL MO3BOHOYHUKA. TaK Kak WCMONHWUTENb, Urpa-
IOLLMIA Ha OYXOBOM WMHCTPYMEHTe, B GoMnbLUer CTeneHu,
Yem Kakon-nnmbo Opyroil My3bliKaHT, nofaraeTcs Ha CBoe
ObiXxaHWe, TO Takoe yKopaduBaHue B CruHe 3acTaBngeT
MCNOMHUTENS COCPedoToUMBaTE AbiXaHue B nepegHeu Ya-
CTK Nerkux 1 Tena. Ha npumepe atoro Tpybas4a BUAEH Tu-
nu4HblA pesynetat — N3J] ykopoveHa, Ho NoBepxHOCTHaA
hpoHTaNbLHARA NMUHWS OAWMHHAA.



MpumepHo 80% Nerkoro pacnonaraercs 3a CpefwHHO-
KOPOHANBLHOW NWHKMER Tena, NoaToMy BO MHOTMX Cydaax
XOPOLWWX pesynbTaToB MOXHO AobuTbeA, paboTaa Hag no-
NOXEHWEM Ta3a NCNONHWTENS W OTMEYAA, NOMOTaeT N 3T0
NO3UUMOHHOE M3MEHEHWE BLICBOBOONTL HEKOTOPLIE MBILILLI
CMMHB) TAaK, YTOObI ObIXaHWe CMOrMOo PAacnPOCTRAHNTLCA U HA
330HIOK YACTh MPYAHCH KNETKK.

Kak Hapo cugets

Kak 6k 4acTo Nioax 3anaaHoro Mupa He cagunuce, Aeno
2T0 OnacHoe 1 6ecNoKoHoe! PeaKko yOaeTcR cecTb TaK, 4To-
661 BanaHe MuodiacuManeHeX MEpPUOWMAHOE HE HAPYLLANCA,
3neck NPYBOAATEA GA30BLIE MPUHLUMNLI, KOTOPLIE MOXHO
NPUMEHATE BOAWUTENAM, OCOHMCHBIM PAGOTHUKAM, NUCATENAM,
3aBepLIAIOWUM OUYEPEAHYI0 KHWUTY, U BCEM TeM, KOMY Npu-
XOAWTCA AONroe BpeMA NPOBCOMTL CUas.

Korga mbl cuguM, HOrM B GONbLUEA UMM MEeHbLUEH
CTENEHU NEPeCcTaNT BLIMONHATE (BYHKLWIO NOOAEPXKWY, W
rMaBHol ONopoA Tena cTaHoRWTCeA Tas. MoatomMy Ha npu-
Mepe cugAYei Noakl Mbl MOXeM HAGMIOAATE YUCTLIe B3a-
UMoaeAcTEUA MuochacUuManeHelX NUHWA Tynoeutua. To
ecTb B3aWMOOTHOLLEHWE NepefHen 4acTh Tena K 3agHe
saewenTt oT lMoeepxHocTHOW thpoHTanbHOW, NyGUHHONA
ppoHTaNBHGA W1 [TOBEPXHOCTHOW 3agHed nuHui. Ecnu y
CUIALLEro YenoeeKa HaGNgAeTea aCUMMETPUA, TO MOX-
HO roBopmTe M O NaTepaneHor v CnMpansHOW NMHKUAX, K
Mbl 06A3aTenbHO 06cYaMM 310, OAHAKD HALLSA TMABHOMN
TBMOW OCTAGTCA CArMITANBHBIA G6anaHe (T.K. MMEHHO C
HUM CBA3AHLI NOYTH BCE HAPYLUSHWA OCAHKW), GanaHce ¢ru-
6aHUA/pa3rNBaHvA, - TO BCTb € TEM, KaK 3TV TP AMHWAK
KOOPOVHUPYIOTCA B CArMTTAABHOM NAOCKOCTW (CcM. Puc.
10.19).

MpasuneHeln 6anaHc NO3BOHOYHWKA B MONOKEHWA
CUOA HAaNoOMUHAaeT GanaHe, HeoBXoaKMBIA ANA NONOXEHWA
CTOA: 6ONbIIAA HACTE NO3BOHOMHWKA NErko M MOMNHOCTLID
BbINPAMNEHA. Bec OCHOBHBIX HacTel Tana - ronoes!, rpyav
W Taza, pacnonoxeHHbX APYr Hag APYroM, - onupaeTcA
Ha nepegHKue cefanuwHbie 6yrpel. Kak Mbl y>ke oTMETUNN
paHee B COOTBETCTBYOWMX rnagax, MdI o6biYHO BbINOA-
HAET cruBaHue Topca (38 UCKNIYMEHWEM BePXHETD oTAeNa
wewn), N3N yyacTeyeT B ero pasrnéanum, a M3JT moxet
BBINOAHATE U CTUG, U BEINPAMAEHWE PA3HBIX OTAENOB MNO-
3BOHOYHMKA. Jlerkoe BbipaBHWBaHWE B NONOXEHWW CUAA
£030aeTCA 3a c4eT COANaHCUPOBAHHOC NONOXEHUA ATUX
NAHWA, XOTA Ha NEPBbIX NOPAaX YPaBHOBECUTL NWHMUK ApYr

AHATOMHYECKHE NOE3AA B ABMIKEHMH

C DPYroM MoXeT NOKA3aTLCA HeNterkol 3afaqel, NOCKoNL-
Ky Ans 3Tero notpefyeTrca NpeogoneTs NPUBLIMKW CBOEH
HEPBHOM CUCTEMbI M COBQMHUTENBHOM TKaHK.

Ha camom fiene, oveHe Nerko NPUBLIKHYTL CUAeTsL Tak,
YTO NPOMCXOANT cneayioLLee:
1. ronoBa cmeLLaeTea enepeq W BHN3
2. BEpXHWi 0TASN LWen W3nnWHe pasrubaeTca
3. rpyab M NepenHss YacTb FPYAHON KNeTKW «NafarnT»
4. NOACHWYHLIE MOIBOHKW CABUMAKTCA Hasag u crubaTen
5. Ta3s 3aBanvBaeTCA HA3ad, TaK YTO BEC TENa NepPeHOCHTCA
H& 330HI0I0 4aCTk Cefan1LLHbLIX 6YTpoB (T.€. Ta3 HAKPeHAeT-
€ K KON4KKY),

Bce 370 NPOMCX0anT M3-3a ykopadeanua MN3J11, a Takxe,
no BCel BEPOATHOCTM, YKOPAHMBAHWA M HEKOTOPbIX Y4acT-
koB [P, B 3aBUCUMOCTH CT TOTO, YTO, COBCTBEHHO, Mbl Ha-
6nipnaeM y KOHKPETHOFO YeNoBeKa, MOXeT noTpebosaThes
yANWHUTE TkaHK no MO Tyneeuwa (dhacumansHble NNACTEI,
CBA3AHHLIE C NPAMOR MBILLLISA XUBOTA, HZNpUMED), YTOGLI
NO3BONUTL NepefHeln YacTu Tena cMecTHTLCA Beepx. Korpa
pacnonMKeHHLIe cnepead TKaHW TARHYT KHU3y, TKaHu 131
3a4aCTY PaCLUMPRAIOTCH, NO3TOMY Mepexon Ballero nauu-
eHTa K MPaBUMNLHOMY NONOKEHWIO CHAA MOXHO o6neruuTs,
MeauansHo cMecTuB TkaHu MN3M kK cpepHeA NMHUK CIMHB,
YTOGEI OTKOPPEKTUPOBATE 3TO PACLUMPSHNE.

Takke 4acTO OKA3LIBASTCA HeOOX0OWMO «330eWCTRO-
Batb» U [PJ] (NOBLICMTE 88 TOHYC). A MMEHHO, HEOEX0Ou-
MO WMCMONb3OBATE MNOACHWYHYKD MBILWLY, 4TOOBI CABMHYTH
BNEpsf NOACHWYHLIE NO3BOHKK W, TAKMM 06pasomM, NOAHATL
rpyOb; HEOGX0AWMMO TAKOKE 33I0WCTBOBATL ANUHHLIE MbILLILL
roNOBk! U WK, Y1066 NPOTUBONEACTRORATL TKaHAM T131 1
MeN, KOTopBIE CTPEMATCA Pas’oTHYTh BEpxXHWE WekHbIe No-
3BOHKM.

BrigeneHHeld wvxe paspen («MuTerpaums no3asoHoM-
HUKA B NOMOKSHWA CUAA») ONWCLIBAST yMpaXHeHWe anA
MHTErpauvn NO3BOHOYHWKA, KOTOPOSe NOMOraeT A0CThYL 0a-
HOBPEMEHHO BCeX 3TUX Ueneld, XoTa 1 patoTa Hag oTaefb-
HbIMW KOMMNOHEHTAMW TaKkxe Heobxoauma. NPy SOCTHXEHWK
NPaBUNBHOA OCAHKW B MONOMEHMN CUAS BAXHO YCEpAHo
TPEHWPOBATE €70 B TEMEHUE HECKONbKUX JHEeN WKW Hedenk
A0 Tex Nop, NOKa Bawa HepBHAN CUCTEMa W e NOCNYLLHbIS
NoAfaHHLIE, MeIWLb), HE MPUCNOCABATCA K 9TUM M3MEHEHW-
aM. MNocne aToro neproga OCO3HAHHOrO CAMOKOHTPONA Bbl
CMOXEeTe YASPXWBATb 3TO NPABUNbHOE MOMOXEHWE Yacamiu
NpPaKkTUYecKW Ge3 yCUNWA U CTPYKTYPHbIX BONel, a Takxe
6e3 NoMex ANA AbIXaHUA U KOHLEHTPAUMKN BHUMAHWSL.
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WHTerpauwa no3soHoYHMKa
B NONOXEHUH CHRA

{(AsTop xodeT nobnarogapwTs OkyguT ACTOH
3a pacckas 06 OCHOBax 3TOr0 YNPaXKHeHWA no
WHTErpaLyn U OTMETWUTL, YTO OMWCAHHOS HWXe
ynpaxHeHue Obino yCnbIWaHo oT Hea B 1975 r.
Bo3amMOXHO, HA CeropHsWHWA MOMBHT OHO He
ABNAETCA TOMHLIM OTPAXEHWEM €€ HbiHEeLUHero
NoOX0Aa, W, TAKOBLI ¥ CBOMCTBA NAMATK, A MOr,
BEPOATHO, YTO-TO ONYCTUTE AW A0GABWUTL, HO &e
M3HaMEMbHER 3AMbICEN 3ACAYXMBIET OUEeHKH W
GnaronapHocT.)

Moyt KaxkAbIA W3 HAC CTONKHYACA ¢ HEGOXOAK-
MQCTEIO NPUCNOCOOUTE CEBOK OCAHKY K LWKOABHOR
napte. MHGrMe NnaumeHTEI aBTORA CTANKWBANUCE C
TEM Xe, UTO W OH: KOrAa Mkl CMAenn, COrHyBLUIUCh
Haf, OocTagweiRcs Ham NapToW, rPYAHOR OTAen
NO3BOHOYHWKA HaKNOHAMCA, & KOrAa BO BpPeMA
NepexknMYkn Mbl NOSHUMANK FONOBY, LUEA PA3ru-
6anack Hag COrHYTbIM NO3BOHOYHUKOM. Bbino Hbt
3aMeyarensHo WMETb OpPTOneanHeckue napTol,
KOTOPLIE MOXHO NPUENOCOOUTE NOA KEKOOro OT-
AEeNLHOMO YHEHWKA, KaK CNeuMankbHeIe Kpecna ans
MCNPaBMNeHns OCaHKK, HO NPW HeIHELWHEM (PHHAH-
CUPOBAHWM LLIKON Takoe BPAA NU 6YOET BO3MOXHGQ
B Gnuxadwem Gyayiem. KOpoTKMIA ypox TOFo,
KaK Npuy4UTb COGHA NPABMNLHO CUAETL Ha CTyne
W 33 NApTOA — HAMAA yOOOHYI0 OCAHKY B NONOXE-
HAW CUARA 1 3a08UCTBYA, NPY BMXEHUAX B STOM
MONOXEHNW, NO3BOHOYHMK UeNMKOM — BOT Bonee
AELSBLIA BbIXOH U3 NONOXKEHUA, KOTOPLIA MOXeT
M35aBUTE BAC OT XU3HK € [IYPHOW MPMBEBLIMKOR.

MpW HaweM cnpadem O6pase XU3HW, HEMBIC-
NMMOR 683 KOMMBIOTEPOB M ABTOMOGMNEH, He-
XBATKY 06WEro OOy4eHWUA TOMY, Kak NpaBuibHO
CHAETb, MOXHO CHECTE YEM-TO MEXOY rMynocTLK:
W rpexom. B ocHoBe 3TOM0 YNpPaXkKHEHWA NEXUT No-
HUMAHWE TOr0, YTO O6YYEeHNe NPABUIBHOW NO38
APY CUASHAW NPEACTABARET COBOH He naMeHeHue
OTAENEHBLIX CErMEHTOB, 8 BCEre NO3BOHOYHWKA 8
uenom. ITUM YNpaXHEeHWeM Mbl NbITABMCA CO3-
0aTb B NO3BOHOMHUKS MHTEMPHUPOBAHHOE, HANOMMU-
HAIOLWEe NPYXWHY ABWKEHNE, C UEMbI0 MCMPaBUTL
nNpoBnemel, 3aN0KEHHLIE WKONLHBIMK NAPTAMK, 1
Hay4UTLCA NPABUIBHO CUOETH.

CAnbTe POBHO Ha NOBCNBHO TREPALIA CTYN MNK
TabypeTky, ¥ BO BPeMA BbiNOMNHEHNA YTIPAXKHEH!s
He KacamTech CMMHKKM ¢Tyna. CTYR ¢ TBEpabIM CH-
OeHLEM WCOoNbL20BaTh NpeanoYTUTENbHEE, NOTO-
MY 4TO TAK Bbl CMOXETe NOYYBCTBOBATL, HA KakoW

WMEHHO YacTU cefanuWHEIX 6yrpoB BbI cUauTe.
BbinpamuTe CNMHY W CAErka KaYyHuTe Tas enepeq
W Rasag, 4To6bl YCTAHOBMUTL UEHTPaNbHOS Mo-
noxeHne Tena Hag TasoM - CecTh MAKCUMANLHO
NPAMO U ¢ HambBonbLIMM KOMMOPTOM ONA NoAG-
HUYHOTO M3rkba NO3BOHOMHWKA.

MenneHHo nepexaTuTecs HA3aM Ha cepanuuy-
HbiX 6yrpax, 4Tobbl BCE Balue Teno oTpearmposa-
NC Ha 3TO W3MEeHeHWe NONoXeHWA Tena. Konm4wk
MEANEHHD CMeWASTCA NG HANPABNeHWID K CTy-
ny, a NOACHWYHLIA M3rvd BLIPABHWBARTCA W BhY-
rubaeTcn B o0paTHyro CTopory. BbinonHarTe ato
OBWXEHWE NOCTENEHHT, MAaNeHbKUMKN NOPUUAMMK;
CTapanTech NOCTOAHHO OWYLYaTh, KaK Balle Teno
pearvpyeT Ha wamMeHenwe. Ecnn Bel pacchabtn-
Tech, Tak 4ToObl TeNo CBOGOAHC pearyposanc, a
He NoadepXvBAaNG 3a0aHHYKD OCAHKY, TO NOvyB-
CTBYeTe, KaK cnepenn rpyoHas KneTka HaqHeT
OnyCcKaTbCs, a Ta3 OTKNOHUTCA Hazag,

BepHUTeck B MCXOOQHOE NONOXEHWE W map-
NeHHO NOBTOPHTE 3TO ABMXEHWE HECKONbKO pas,
OTMEYANA B3AWMOOTHOLLIEHWA MeXy MacTAMUW ea-
werg Tena: Ka4HWTE Tas Ha3afd, ¥ rpyaHasn KneTka
OMYCTATCA MAW CNErka W30rHeTCA; KaqHWTEe Tas
BREPef, M rpyob C NErkoCThI0 MOAHWMETCA Ha
CBOE MECTO.

MNpoaonxute HavaToe ABMXEHME: ECNU Bbl
He yOoepXxueaeTe ronosy B OOHOM MONOXEHWK
OTHOCHMTENLHO KOMHAThI, 3 AaeTe eil QenuraTbes
BMBCTE CO BCEM NOZBOHOMHMKOM, TO OHA Had-
HET HAKMOHATLCA Bnepef BMeCTe C TeM, Kak
WA, ecTeCTBEHHO, Ha4yHeT crubaTheh, M Balle
none spexns 6YOeT NOCTENEeHHO CMELAaTLCA K
neny. Mel HACTONBKO NPUBLIKAW YIEPXUBATL M0-
NOBY OTABNLHO OT TENA, YTO UMEHHO 3Ta 4acTb
YNPaOKHeHUA MOXET OKasaTtbes Haubonee cnox-
HOA. Mbl NOCTOAHHO YASPXMBASM MNONOXEHWE
ronosbl OTHOCUTENBHO HALKMX KOMHAT € npsa-
MbIMM YINaMK 1 He DaeM 8l pearvpoeaTe Ha
BHYTPEHHUA ronoc oCcTanbHOW YacTh NO3BOHOY-
HUKA. MocTapaiTecs, W Bbl CMOXETE NOYYBCTBO-
BaTb 3Ty CBA3b.

MepeApuTe OT BBINPAMNEHHOA CMWHLI K NOA-
HOMY narvby. MNpwr 3TOM KONYMK NpUENMXAeTCs K
CHOSHLID, MPYAMHA HECKONBKO COMUKaeTes ¢ Ta-
30M, a Bal BarnNag obpaled K BalUMM KONEHAM
{Pnc, 10.15). YOOCTOBEPWBLUWCE B TOM, 4YTO OBH-
WEHWE WAET OT Tasa, NOBTOPMTE 8ro B 06PATHYIO
CTOPOHY, 4TOGbI TA3 CMECTUA NOSCHWYHbIE NO-
3BOHKM, 8 OHW, B CBOK) OYepeab, rovae, TaK HTobsl
OHa BbIZBANA BLINPAMNSHKWE WEW U NOgLEM rono-
ebl. MTOBTOpPUTE NOCNEAOBATENLHOCTL 3TUX ABMW-
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Puc. 10.16 — ®aza nonHoro crubanns BbINONHEHA HENPABNNbHO:
TPYAb 3aBaNMBAETCA 3 Ta3.

Pue. 10.15 — @aaa nonHoro crubaHus.

~

XKEHWIA HeCKONbLKO pas Ao Tex rop, Noka oHo He
CTaHeT € NerkocThbio JaBaThCs NpyXWHe Baluero
MO3BOHOYHUKA.

BbinonHas aTo pBuXeHWe, BaXHO He paTh
rpyau yiti 3a nuHuio tasa (Puc. 10.186). Mpyab 1
rofoBa pacrnonaratTcs NpakTMHeCKW TOYHO Hap
TA30M faxe npw nonHom cruée. Ecnu, oTkatkl-
BafACL Ha3aj, Ballemy [bIXaHWO U BHYTPEHHWUM
opraHam HeaocTaeT npocTpaHcTBa, To f[eno,
BO3MOXHO, B TOM, 4YTO Bbl fAaeTe BECY Pyoy cMe-
CTUTLCH 3a NUHUIO Taaa. MpoeepeTe, Tak nx 3To,
cAenae yrpaxHeHue nepen 3epkanom.

Beinpamnasace M3 crmba, npopgonxante ato
OBvXeHuWe, pasrubanch, vas nNoO-NpexHemy oT
Tasa, U paxe BbirMbasck B 06PaTHY0 CTOPOHY.
Tenepb Notkosas KOCTb OBMXETCA K CHMOEHLIO
CTyNa, NMOACHUYHbLIA U3rMG ycUnMBaeTcs, a rpy-
OWHa nogHumaeTcA. BHumatenbHo cnegurte 3a
TEeM, 4TO6bl Yrof HaKMoHa rofioBkl CrnenoBan 3a
[BVDKEHWEM BCEr0 OCTANBbHOrO MO3BOHOYHUKA;
He MNo3eonAWTe ronoee camol YNpaensaTe 3TUM
OBuxXeHWem, Kak obbiuro (Puc. 10.17), Ecrnin Bol
npocneguTe 3a Tem, Y106k OBVXEHWUA LLen U ro-
NOBbl KOOPOMHWPOBANWCE CO BCEM NO3BOHO4YHU-
KOM, LLeA He OOCTUrHEeT NMONHOro CBepXebINnpAM-
neHws; y CBEpPXEbINPAMNEHWA elle OCTaHeTcs
HeKoTopeIA «3anac» (Pwc. 10.18).

Pue. 10.17 — MpaBnnbHO BLINONHEHHAS (hasa CBEPXBLINPAMNEHUA.
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Pue. 10.18 — Pasa ceepxBbiNPAMIEHAA BuINOAKEHA HENPABKNbHO: Pue. 10.19 - NpaeunbHO BEINONHBHHAA (Da3a BbINPAMIEHUA.

ronaea pasru6aeTcA 3a NPefentl BCEro oCTanbHOM NO3BCHOMHMKA.

[_
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BeinpambTecs, NpoWgs 4Yepes HedATpanbHolA
crvé Bhepen, NycTb NOZBOHOYHWK NPOMAST BECH
CNexTP OBWKEHWA — OT NOMHOro cruba K ceepx-
BEINPAMNEHKIO M O6PATHO — NOKA BCELENo He 06-
yurTCR amy. [lycTe BCAKMI pas OBixeHue UReT oT
Ta3a, NOHYBCTBYATE, Kak BEC MEAMEHHD cMewla-
&TCA C NepeaHei Ha 3aHI0K YacTb CenanuLHEIX
Byrpos; ocTaHaBNUBAWTECH UMW 3aMeNAnTe ABK-
XEHWE, ecnu NOYyBCTBYeTe, YTO ronoea Conpo-
THBAAETCA W NbITAETCA PYKOBOOUTL 3THUM ABHXE-
HUEM.

Korga Bbl yxxe NpUBLIKIN K MHTETDMPOBAHHOMY
ABWKEHUID, HAYHWTE BO3BPATHOS ABWXEHWE U3 NO-
NOXEHWA CBEPXBLINPAMNSHUA C OTKPBITbIMK Na-
3aMW, W OCTAHOBUTECH, KOTAA BawW rnasla GyayT

Ha NUHWK ropusondTa {(Puc. 10.19). MNodyecTeyiiTe -

TO NONOMEHHUE, KOTOPOE NPMHANDC Bawwe Teno. Mo-
JYBCTBYHTE, KaK BaM NErke Abillate. BosmoxHO,
Bbl HaLLM ans ceba HOBO® Nonoxenue cngs. Npo-
BEpLTE 3TO, crubanch Aanblle U BO3BPALLIAACE HA-
3a4, NOKAa BaLUK MA3a He OKAXKYTCHA Ha YPOBHE ro-
pWM30OHTa, CReas 3a Tem, YTOOLI ABMKEHWS BALIMX
rNas OCTABANOCH MACCMBHLIM, A OBMXEHWe Tena

HAYMHaNoOCL OT Tasa. Yem vawe ewl 6yaere no-
BTOPATE 3TG YNPAKHSHWE, TeM ferde Bam GyaeT
OCBOMTL 3TO HOBOE MONOXEHWE BALLEro TeNa.

Mo BceM 3TMM RPH3HAKAM, Mbl HABEEMCR,
néoe N3MEHEHWE NONOXEeHWA roNOBbl BbI3bIBaA-
€T NIMEHEHWE BCEM UHTETPUPOBAHHON NPYXMUHBI
MO3BOHOYHUKA, YTOBLI NOCMOTPETE BHU3 HA CBOH
CTOMN, KHWMY, BA3AHWE, CTIETKA KAyHWTe Taa Ha-
3af, 4TOGEl roNcea U rnasa NPUWIAY B HYXHOe
noNCXeHWe. YTobkl NOCMOTRETE BREPX, CMECTHTE
Ta3 BRepen, 4Tobkl NOQHATL TOPC M rnasa. Yro-
661 NPOCNEAUTL MMAa3aMK 33 NONETOM NTHLIbI, Bbl-
BpepuTe Ta3 ewe Gonblie Bnepen. M xoTa 3gect
Mbl ONMCANM YNPKHEHUE B TEPMUHAX YMCTOrO
crufa 1 BbINPAMNSHUA, Mbl C NETKOCTEK) MOXEM
O0BABMTL U NOBOPOT G HAXKWMOM HA OAHY HOTY, 38
KOTOPLIM NocneayeT U Bce Teno. BreinonHaiite 3T
OBWXKEHUA TakMmM CROCOGOM HEKOTOPOE BpemsA, 1
OHM CKOPO CTaHYT pedineKTORHbIMK, A Bbl NpUOG-
peTeTe NPMBLINKY, KOTOPAn BCHY XM3Hb GyneTt Ao-
CTABNATL YAOBONLCTEWE BaLLEMY NOSBOHOYHMKY.
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CmelwHo 6bifo bbl, ecnv 6bl 3Ta MOOENb, CU-
JAwas npamo, Kak YenoBek anoxm Koponees! Buk-
TopWW, BOAPYr YpoHUNa Gbl rofoBy, YTobbl 4TO-TO
npo4ecTs, WNAK COrHyna cnuHy, Bhirvbas Lweto,
4706kl NOCMOTPETE Ha ceoero yuutena. Oba atu
OBWKEHUS paspywmnn 6bl MHTErpaum noseo-
HOYHMKA.

Korga sbl cMouTe B TakoM MOMOXEHWW, Bbl
npuobpetaeTe BUO ecTeCTBeHHbId 1 6naropog-
HbIA, M, BO3MOXHO, 3aMeTUTe, YTO Korga Bbl cvan-
Te TaKnM 06pasom, MioAW Ha4MHAKT NorNAabLIBaTh
Ha Bac, OXuaas, 4To Bbl CTaHeTe roBopuTh. Ecnm
BaM Tak HeydobHO, MOXeTe OnepeThea CruHOW O
CrKHKY CTyna, Ho Tak, 4Tobbl NoafepXka BCero
Tena ucxoguna oT Tasa, He No3B0SIAs rPYAn COMTH
C NAHWW Tasa WU CeB Ha KOM4YUK, 4TO caenanc Bbl
Bally No3y Nosoi OXUAALWEero yKasaHui cryru.

Xopbba

Kak 6bino ckazaHo B [naee 2, KOHUenuWsa aHaTomu4e-
CKWX NOe300B HE O4eHb NPUIrogHa Ana aHanvaa uenocTHo-
ro ABMXKEHWA. Tem He MeHee, None3Ho paccMoTpeTk Npo-
CTON npumep x0ALbbl — XOTA xopLba He Tak yx npocTa.

Oenas war Bnepeqn, XOTA OH W MOXET Ha4aTbCA OT
Mbiwil-crnbaTtenein M@ (Hanpymep, NOACHUYHON U NOA-
B3A0LUHOW MBILLLL), Mbl, KOHEYHO Xe, crnbaeM TasobeqpeH-
HEIA CyCcTaB, BhIMPAMIMAEM KONEHO W crubaem LWUKONoTKy
B ThbIfIbHYIO CTOPOHY; BCE 5TW ABUXEHUA ob6ecne4uneatoTca
muodhacuymein MNA@J1, Mbilybl Ha4MHaOT padoTaTe B HEKO-
TOPOW nocnefoBaTenbHOCTHU, HO HUXHAA YacTe [MDJT BeTy-
naeTt B geno Lenukom.

C Tem, kak HOra nepegevraeTcs Bnepep, Bca muodac-
LWA rOTOBMTCA NPUHATE BEC Tena W yAapHyo Harpy3ky ot
3emMnun. BHyTpu chacumaneHol CeTu Mbillilbl HanpsarawT-
cA, 4TOBBI CNPaBUTLCH C HETKO BbIBEPEHHOW OXMOaemon
HarpyskoW. Hy>KHO nullk WarHyTs M3 OOHOW KOMHAaTkl B
OpYrylo 4epea nopor ¢ nepenagom ypPoBHA rona, Y4Tobbl
NOHATL, KaK Mano Hago And Toro, 4To6bl HapywuTs aTY
XPYNKyI0 rOTOBHOCTb Hallero Tena, U Kakas ypapHas Ha-
rpyska ofpyluMBaeTcA Ha BCK HEenoAroTOBAEHHYH MWO-
thacumanbHylo ceTb, KOrga e BCTpeyaeTcs TakoW Ccrop-
npu13.

Kak Tonbko NATKa KacaeTcs nona u HayvHaeTcs ne-
pekaTt 4epes BCHO CTOMy, HaqvHaeT paboty mwodiacuyus
M3/, B TO BpeMsA Kak 3afHAs CTOPOHa HOTW y4acTByeT B
crnbe Gegpa v NoaowWBeHHOM crube ctonkl, OTBOAAWME
Mbilwuel J1J1, noge3gollHo-6onblletepLUoBbLIi TPAKT U Na-
TEpanbHbIA Y4acTOK HWXHEW 4acTw Horkv obecnedvearoT
paBHOBecuwe W NpefoTBpaLLalnT 3anagaHue Tasa KHYTpu
(npvBegeHue), a B 3TO BPeMA rpynna npueBogaLLInX MbiLUL,

Ecnu Bbl cTaHeTe PyKoOBOAUTL CBOMMMK Nauu-
EHTamW B 3TOM YNpaXHEeHWN, NnpocneagnTe 3a TeM,
4106kl ABWXEHWE Ha4yuHanock ¢ Tasa. O6bIvHO,
NOSIOXKMUB PYKY Ha HUXHIOK YaCTb CMWHbI, Bbl CMO-
XeTe OnpeaenuTe MCTOYHWK OBWXeHus. WHorpa
Heo6X0AMMO MOMOXWTE APYrYH PYKY Ha ronoBy
nauweHTa, 4Tobbl obecnequTe paboTy ronoebi
BMECTEé CO BCEM OCTallbHbIM MO3BOHOYHWUKOM.
QO6szaTencHo AoberTeck TOro, YTOObI K KOHUY
npuema Ball MauUWeHT Hay{unca BbINONHATL BCE
YNpaXXHEeHNe CamOCTORTENBHO.

u pgpyrne TkaHu ®N cnocobeTBYIOT BLINOAHEHWIO CrU-
6aHva/pasrnbaHus 1 obecrnevynealT cTabunbHOCTb BHY-
TPeHHero cBofa W No BHYTPEHHEW CTOPOHE HOTH,

Cna6as koopguHaums unu MmuodpacuymansHas CeA3b B
no6on M3 aTUX TKaHel saknagbiBatT y3Hasaemble Moae-
N1 xo0Ak6LI, YacTk KOTOPLIX CYry6o WMHAWBMOYanNbHbI, Kak
Kanpua munu npuxoTe, HO HEKOTOpble abconioTHO Henpa-
BUIbHBI M MOMYT Bbi3BaTb CepbeaHbie Npotnemsl.

B BepxHeil 4acTu Tena Hambonee 4YacTo KOHTp-nare-
pansHoe B3aumogeincTeue npu xoabbe BKNOYaeT B cebq
pa6oTy MYHKUMOHANBHBLIX TMHWA, KOTOPLIE BLIBOOAT BMe-
pen npagoe nne4o, cosfaeas NPOTUBOBEC NEBOW HOre,
Korga oHa vpet enepep, v HaobopoT. Mo aTUM HapyXHbIM,
HanpaeneHHbIM K anneHaukey, ABVXEeHWeM TynoBuLLe 3a-
Kpy4yuBaeTcs NogobHO MpYXUHE 4acoB B HanpaBneHuu
o6paTHOM TOMY, B KOTOPOM HOMM 3akpy4uBalT Tas. 3Ta
3HEprus NoBOPOTAa, HANONHAIOLLAA MeXpebepHble MbILLUbI
M KOCbI€ MbiLLLbl XXUBOTA, (HDOPMUPYETCA U BbINNecKMBaeT-
CA NMpu Kaxaom Lare. Koraa no Kakow-To rnpu4uHe 1o He-
3Ha4uTeNLHOEe BHYTPEeHHee OBWXeHue Nnpexkpaliaercs, oH
BbIHOCUTCA HAPYXY, YTO MOXHO 3aMeTUTh Mo U3NULLUHEMY
OBUXEHUIO pyK npwu xogbbe. B 310l Mogenu 3akpy4vvBa-
HWs-packpy4uBanus 3agencTeoBaHbl TKaHu flaTepansHon
1 CnupaneHoi nuHKWA. JlaTepansHbleé NMHUW Noo4YepenHo
YKOpa4MBalTCA CO CTOPOHLI, HECYLLIE BECOBYIO Harpys-
Ky, 4TOObl TYNOBULLE He CTano 3asanuMBaTbCA B CTOPOHY,
NPOTUBONONOXHYH HArpy>XeHHOW Hore.

Mo3HaHue Ha YpOKe ABMKEHUA

KopoTtkoe 1 npocToe ynpaxHeHWe, ONicaHHoe HWXE B
pasgene «Mepesopa4uBaemca», 66110 HaBeAHO kHuron [-
pa Mowwe ®enbaeHkpaica, NpuayMaBLUEro COTHM cnoco6os
M3y4aTb OBWXKEHWE W CO3OABLUEro Cepuio ypokos «[lo3Ha-
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HUE Yepes ABuxeHue», CneumbuKa 3TOro YPoKa U aHaNUM3  ABUXEHWA KAXALIM feHb. MHOrMe Bpavn, 3aHUMaowue
MMOdJaCLlHBJ'IbeI}( MEPUOMAHCE, C HUM CBA3AHHLIX, ABNAKOT- Tepanweﬁ OBHXKEHUA, CXOOATCA B TOM, YTC ONYCKATE W
CA Moeil COGCTBEHHOW MHTEPNPEeTAUMEA, HO CaM NOOX0A U He BHIMNONHATE OAHY M3 (ha3 TAKOro ABMXKESHWA 03HaYa
OCHOBHBIE NPUHLUMNLI 3TOMO YPOoKa B3ATHI M3 padoTel ©enb-  co3naBaTh NPEARACNONOKEHHOCTE K CTRYKTYPHBIM W
AEHKpaiica. OBHFaTeNbHbIM HARYLIEHWAM. ¥ XOTA 3TO TPYAHO OKA3E"
Mel BLIBPANM UMEHHO 3TOT KOHKPOTHBLIA YpOK 33 ero A 06HapyXun, 4T0 Ha 6236 3TOr0 K APYrvX TAKMX OBHXEH
APGCTOTY W BO3MOXHOCTb NPUMEHEHWA B CRy4aax oﬁu.mx MOMXHO C y,EI,HBb‘ITeJ'IbHOﬁ TQYHOCTBID ONpeaenuTL Mone
cOMaTHHECKUX HapyweHnA. M 410 ewe Gonee BaXKHO, oH  hopMUPOBaHNA AUCHYHKLMKM, NPMBOOAWENA K BHELUH
npefcTaBnaeT coBOM NpUMep ABMXKEHWS NEPBUYHOMO, TO  MNPOABMEHUAM HAPYWEHWA MAW 3aKNaabIBaWen npear
©CTb M3 PADA TeX CPOPMUPOBAHHBIX B X006 PA3BUTUA ABW-  CbINKK GyQyLiMX TPaBM.,
)KeHHI:"I, U3 KOTOPbIX, KaK M3 KUPNUYKUKOB, CTPOATCA HaLUK
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Nepesopawusaemca

OnvcoiBaeMbIi 30eck YpPoK paspadoTaH ana
TOro0, YTOOGLI €70 BLINOAHANM; NPOCTOS YTEHWE ero
ONUCaHWA He AACT Bam NPOHYBCTEBOBATE €10 CyThb.
MoxeTe NpoYMTaTe ONWCAaHWe, a 3aTem BbINon-
HUTE yNpaxHeHwe Ha Nonay, Wik 3anicaTtk TeKCT
Ha KacceTy W npourpatb ero cefe, BLHINGNHASA
ynpaxHesne, MHorMe noacbHele Ypoku (M ropaz-
00 6onee CNOXHLIE, YEM 3TOT) UMEKDTCA B 3anu-
CW U B HANEYaTaHHOM BWIE W PACNPOCTPAHAINTCA
cpeav npenopaeatens metogukn  «lozHaHve
4Yepes AsuxeHne» denbieHKpaica.

Narte Ha non, NOHAB BEPX KONEHW TaK, 4TOGk
BALM CTONGI CTOANW HA nony (Puc. 10.20). CHaua-
na nonoxuTe KONEHW Ha NON cnpaea oT ceds, a
3aTeM BEepHWTECH B MCXogHoe nonoxedwe. Mpo-
AenanTe 310 HEeCKONLKO Pas, NOBTOPAS ABUXEHHE
¢ KOMbOPTOM AnA cefs, He MbiTasck thopoupo-
BATE WM PAGTAHYTE MbIWULL. He AepXUTE KOneHw
BMECTe, a cTapafTeck yAepxXueaTk 06e CToMe! HA
neny, X0TA B WTOre neead ¢crona MOXeT M 0TO-
pBaTbcA OT nona. Bui novyBCTBYETE, KAK BEC CMe-
waetca Ha 60K Npaeoro Gegpa v BO2BPALLASTCA
obpaTHO, KOrga Bkl BHOBL NOAHMMASTE KOMEHN.

Kak pearwpyeT BepxHAfl 4acTe TynoBuwia?
YHyecTeByeTe AKM Bbl, Kak peSpa ¢ NeBOW CTOPOHBI
NOOHUMEIOTCA OT NONA MK KaK pearvpyeT nnede-
80N NOAC? OTOOXHUTE,

MoNoXWTe PYKK Ha YPOBHE MW BhILLE MoNoBkI
nagoHAMK BBEpX. Pacnonoxure nx ¢ Makcumans-
HeiM YAOOBCTBOM ONA Ce6A, ONATL-TAKK He OPCH-
PYA W HE PACTANMBANA MbIWUBI, ECAK 3TO CAMWIKOM
CNOXHO UM TAXENO, NONOKUTE PYKWU HA TPyOb M

BLINONHARTE CNOAYIOLLMe YKA3aHUA TaK, Kak eam
yao6Ho. CHOBA OMYCTHTE KONEHW Ha NON © NPaBor
CTOPOHEI OT cebA, HO Ha 3TOT pas AobaebTe ewe
OOHO OBWXEHWE — KaXKAbIA pas ONyCKan KONEHW
BNPABY, BLITAFMBAATE NPABYI) PYKY WK NOKOTb
Oanbite 3a ronoey. BaxHo He OTBECTN pyky Kak
MOXHO fanslle, a BbINONHWTE 3T OBHMAKEHWE KO-
OPOWHWPOBAHHO C KOMEHAMW Tak, H4To0b Bala
pyka pasrmdanack, KOrga KONEeHW ONyCcKaoTCs
BNpPaso, W BO3BPALLAAACE HA MECTO BMECTE C KO-
NEHAMM,

MNoeTopAs 3TO OBMKEHWS, NalTe eMy pacnpo-
CTPaHWTLCS TaK, 4TC6O6I pebpa v ronosa WM 3a
KoneHAMK. BoITArvBaikTe pyky ewe Gonblie, W
Bbl NOYYBCTBYETE, KAK NSPEBEPHYNUCE Ha 6OK.
BrINoNHWTE 3TO OBMKEHWE HECKOMNBKO pas, nepe-
KaTbIBAACH CO CNWHLI HA 60K 1 obpatHo. Ecnun
BaM YAOGHO, KNAJKTE roNoBsy Ha Npasy pyKy.

Korpa ebi BRINOAHASTE 3TC ABMKEHWE, NeBas
pyka MOXeT fedvb Nonepek Npasod uv nonepex
rpyou unu 3a ronosy. MycTe OHA OKEXETCA Ha
nony nepes sallvmM nvuom. KTak, Tenepe Bel ne-
KUTe Ha BOKY, KONEHW NOAHATHI Beepx (Geapa
COMHYTLL), U Nepen Bamn NEXKT Nesan pyka (Puc.
10.21). Tenepb HaYMHARTE Pa3IBOOMTE KONMGHK W
NOKTW B NPOTUBONONOXHLIE CTOPOHLI, d NOTOM
CBOAWTE WX OpaTtHo Apyr K Apyry. B 60nbwmH-
CTBe CNy4aes Teno oTpearnpyeT cneayowmnm 0b-
Pa3’oM: paseods NOKTU M KONEHW Opyr OT Apyra,
Bbl 6yOeTe NepeBopaduBaTbLCA HA XWBOT. Korga
KONGHW W NOKTW EyAyT BO3BPALLATLCA Opyr K
Opyry, Bbl cHOBA OyaeTe nepeBopaqvBaTLCA Tak,
YTO6bLI NeYb HA CrvHy. [loskcnepuMeHTUpYHTe
€ 3TMM DBWXeHueMm, ocoBeHHo ¢ paarubaHnem
PYK M HOT B0 TeX Nop, NOKA He NsKeTe Ha XHUBOT
(Puc. 10.22). MpyMKUTe BO BHAMAHWE, HTO TEno
MOXET 3aBaNUTLCA HA NOM, NosToMy paccnade-
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Puc. 10.20 — CHavana yno6Ho NArme Ha CnuHy W onycTuTe KONeHn Puc. 10.22 — MNocne Toro, Kak Bbl NEPEBBPHYNUCH HA XKWBOT, MOXETE
BNpaso. NPOAOMXUTL MEPEBOPOT, OTBE/IA KOMEHW BNEBO, @ BCR TeN0 nocneay-
€T 32 HUMK.

Puc. 10.21 - Korpa 8bl AoiAfeTe 40 N03bl «Nexa Ha 60Ky», MOXETe
NPOJOMKATE ABMXEHWNE, PA3BOLA KONEHW U NNOKTW B PadHble CTOPOHGL.

Te MbIWLBI TYNOBULWA Tak, 4To6kl MArKO nepe-
KaTuTbCA Ha XMBOT. MoxeTe nv Bbl B KaXabli
MOMEHT OBWXEHUS nepegymaTb WM BepHYThbCH B
UCcxXogHoe nonoxeHue?

Tenepb, yXXe nexa Ha nony, NoBepHUTE rono-
BY NWLIOM Bnpaso. MNogHUMWTE CTONb! BBEPX TaK,
4YTo6bl KOMEHW OKa3anucb COTHYTHI, U Ha4HWUTE
NMOAHWUMATL CTOMkI K NEBOMY 6OKy, Kak 6yaTo Xo-
TUTE MOCTABWUTE HA MON HaPYXHbIA Kpan Neson
cTonel. Kak 1 go atoro, NycTb HOMM OBWrakTCs
ofHa NMpOTUB ApYroW Tak, 4ToBbl NpaBoe Kone-
HO MOAHWMANOCE OT Mona TONbKO K KOHLY OBM-
¥eHuA. [JBuXeHUe NOMKHO OCTaBaTkCA ANA Bac
KOM(OPTHbIM, & MOBTOPeHUe OOMIKHO caenaTtb
€ro NpPocTbIM U AaXE 3NeraHTHbIM.

BeinonHasa aTo OBWXEHWE, Bbl MOXETE BHOBb
06HapYXWUTb, 4TO TENO cnegyeT 3a HUM, TO ecTb
npaebiit 60k pebep NnogHMMaeTca BBepx BCneq

3a 6egpamu. BoamoxHo, Bam Bynet yno6Ho,
ECIK ronoBa NAXEeT Ha BLITAHYTYIO NIEBYIO PYKY.
HayvHas nepesopaqnBaThCca Ha neebid OOK,
BHOBL CBeguTe BMecTe pe6pa W KOMeHwu, U Bbl
NoYyBCTBYETE, HTO Bbl NEKO MOXETe nepesep-
HYTbCA Ha cnuHy. M1 BHOBL NOBTOPWTE 3TO OBW-
KEHWE — MEPEBEpPHUTECH C XMBOTA Ha NEeBbIA
OOk 1 3aTem Ha CMWHY — HECKONBKO pa3, NokKa
HE NOoYyBCTBYETEe, YTO OHO Nony4aeTcA Nerko u
KOOPAUHWPOBAHHO.

Ha aToM aTane Bbl BbINOMHWUAW NEepeBopoT Ha
360 rpagycoB. Ecnu npocTpaHcTeO noasonser,
MOXETE NPoQONXkKaTe OBWXEHWE B 3TOM Xe Ha-
npaenesun. Ecnv xe HeT, neperopaqneBaiTech
0o6paTHO B CTOPOHY nexogHoro nonoxeHus. OT-
MeTeTe ansA cebs, nerde Nu Bam nepesBopayu-
BATLCA B OfHY CTOPOHY, YeM B Opyryto. [NoTpeHn-
pyiTeck NepesopaqyuBaTbca B 06& CTOPOHbLI 40
Tex nop, NoKa NepeBopoT He ByaeT nony4arbes ¢
NerkocThlo. BbiNONHAWTE ero ckopee MefneHHo,
Yem 6bICTPO — yMeHWe ObICTPO NepeBepHyTLCA
He O03Ha4aeT, 4TO Bbl B COBEpLUEHCTBE OBna-
Oenv MacTepcTBoM nepesopoTa. Tonkko Koraa
BaM yOacTcs repeBopa{MBaThCca MeffieHHo, He
3aBanveasch W He Nponyckas OTAenbHbie cTa-
OV OBVDKEHWS, HE cnedys WHepuun OBUXEHUS,
a ynpasnas UM, TOrga Bbl CMOXeTe ckasaTs, HTO
OBNageny STUM UCKYCCTBOM.

KoopayH1MpoBaHHO BbINOMHASA 3T0 YNpaxHe-
HWe, Bbl MOYYBCTBYETE, Kak MuothacumansHble
MepvauaHbl CKNapelBaloTcA U pacnpsaMsioTcs
Kak rapMoLLKa.
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AHanu3 RuHMUHA Ha ypoKe «Mo3HanMe Yepe3 NBHKEHHE»

Ecny mMbl NOCMOTPUM HA 3TO YNPAaXHEHWe Yepes npu-
aMy TEOPUK aHATOMWYECKUX NOEe30oB, T0 HAM CTaHeT ab-
COMKITHO NOHATHO, YTO NWHWKW BLINONHAIOT ABMXEHWE NO
CNKMPanK, HeoBXxoaumoe, YTo6ul NepesepHyTL Teno. Koraa
Ml NEXWM HA CMIUHE U OMYCKaeM KON8HW BNeBO, NERAR 3a-
AHAA DYHKLWOHANBHAA NUHWA HAYMHAET 3TO OBUXeHUe, a
npasas 3®J1 ocTaeTcs pacTAHYTON A0 Tex Nop, NoKa He
HaYHeT TAHYTL Teno 3a coboi, CNOBHO 3aKPYy4eHHAas Ha
Hem cTpyHa. Mpagaa CnupaneHas NuHWA W nesaa OpoH-
TanbHan QYHKUWOHANBHAA NWHWA TAKKE HA4WMHAKT CO3-
naeaTh HATSXKEHWe BMECTe C TeM, Kak npaeas 6eapeHHan
KOCTb NOBOPaYMBAETCA BNPABO W TAHET 3a coBofl nesyio
CTOPOHY FPYAHON KNETKW; HO MNABHAA NWHWA HATAXEHKSA
npoxeauT no 3@M. fleeaa OS] NPOACNXKAET TAHYTE XK-
BOT ¢ 60KAa, a npasan 3P/ 3asepwaeT HaTAXEHWe Ha 60K
W CNUHY, — 1 06a 3TW ABHKEHWA KOOPAUHUPYIOTCA C OBYMA
CnUpanbHbIMU AMHUAMM,

MNpy Gonee TOHKOM PacCMOTPEHWM 3TOrO YPOKa Mbl
OTMEHaeM, 4TO Ha KaXAOW CTAAWW OBWXEHWMS (MaBHble
NWHWK OTKPBLIBAKOTCA NO HANPABNEHWIO K Nony. Koraa mbi
nexum Ha cnune, NoBepXHOCTHAR 3aAHAN NMHWA OTKPbI-
BaeTcn, 4 lNoBepxHOCTHAA POHTANLHAA NWHWA 3aKpbl-
BAETCA MY ykopadveaeTcd. Ml nepepopayvMBaeMca Ha
npaBbld 60K, OTKPLIBAA NpaByto JlaTepancHyls AMHMIO,
HEBAXHO, AYMAEM INU Ml 06 3TOM B TAKUX TERMWHAX MAK
HeT. K TOMY MOMEHTY, KOTAa Mbl YXe NeXWM Ha Npasom
6oky, npaeas J1f1 B yenom yxe 6onee OTKpPLITA, & NEBaA
NN B 6onbleli cTeneHW 3aKkpbiTa (HEOHA3ATENBHO COKpA-
LWeHA, MOXeT BbITb, MPOCTO NACCUBHO YKOPOQYEHA).

Korga Mbl nepesopavyveaeMcA C NPaBore 60ka Ha
xueor, MNOJ otkpeisaetca, a N3N 3akpeiaeTca. Mu
BHAMM, KAK 3TO NPOMUCXORUT ¥ MNAOSHUEE, U MOXEM No-
YYBCTBOBAaTb Ha cefe, XOTA BO B3RQCNOM TENe 3T0 He
CTONb CYEBUAHO. HTOBEI NPOACNXWUTE ABUXEHWE N Nepe-
BEPHYTLCA Ha NeBbIA BOK, Mbl AOMXHEI OTKPLITE NEBYIO
NN « 3akpuiTe Npaeyw. Korga Mmel yxe oBnafenm aTum
OBWXEHWEM W ¢ NErKOCTbIO BEINOMHASM €70, Mbl yXe
YYBCTBYEM, KaK NUHKK OTKPBLIBAKITCA NO HANPaBASHWIO
K NONY, a TaKXe YyBCTBYEM (£CNU MbI YYMMCA CaMi} Mnu
BUOWMM (€CnK Y4UM APYruxX Mnu Habnogaem 3a nauueH-
TOM), B Kakux 30HaX gsuratensHad cnocoBHOCTL Tena
orpaHv4eHa wnu 3axara. MIMeHHo 3TO OTKpbIBAHNE NK-
HAW K MONY, @ He CNUPAarbHOS HATAXEHWE, HaduHaLWee
ABUXEHWE, ABMAETCA KNIIOYOM K BINONHBHWIO 3TOrO Nep-
BUYHOMO OBKXEHUA (K TOMY Xe pacnonoxeHue TOHKK Ha-
4ana ABMXEHWA MOXET CUNBHO Pa3Nn4aTbhCA Y PasHbiX
nogei). ObHapyXeHWe 30H OMPAHMNEHWUA ATOMG OTKPbE-
BAHWA NABHLIX NIMHWA W paboTa Hag HUMK 3a4acTylo
npuaaeT GonbLUe NErKOCTH 3TOMY ABUXKEHUIO, HeM pado-
Ta Hag OYHKUMOHANBHBIMK MW CNUPANBHBIMWA TAHUAMU,
XOTA U HA 3TUX JIMHUAX MOTYT GbiTe NOAOGHBIE 3AXWUMBIL
CMbICN B TOM, 4TO NPAKTUHECKN HE3aMETHbIE N3MEHEHWA
MEDWIWAHOE B LENOM AAKT HAM BO3MOXHOCTE NOHATL
ajanTUBHoe OBWXeHue. 3TW 6a30BLIe NPUCNOCOBNaHNA
B HALUMX OBMXEHWAX ABMATCA yHAAMEHTARbHLIMK K
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NPOKUCXOAAT Ha aTane paHHero, AOA3bIKOBOrC pa3BMTHA
Hawero Tena. YBUAETb WX CNOXHEs, 46M HEeKOTOpele
ABHbIZ OBUXEHWA, KOTOPbIE Mbl paccmarpuMeany paHee
B 3TOW rNase, HO WMEHHO OHKW ABNAKIOTCA KMOHYOM K no-
HUMAHWIO U PEWEHWIO NPOONEM.

Npumepwt ¢ Bocroxa
AcaHa ioru

XOTH Mbl YXe W NPUBOAVNK NPUMEPbl HECKONBKWUX No-
3UUKWIA ROrK, UNNIBCTPUPYA PACTAXKKY MK paboTy pasnvy-
HbIX NUHWIA B COOTBETCTBYIOWMX rnagax, 6onee cRoxHele
NO3ULMK 3a0eACTBYIOT YYACTKW HECKONbKWUX NMHWIA cpa-
3y. 3A6Ch Mbl AHANWU3UPYEM 3TU NHUHUK TaK, KaK 3TO MOT-
nn 661 0enaTh YYUTENA HOrK, OLUEHWBAR CBOMX CTYAEHTOB.
Nee npuBeAeHHEIE 308CE NO3MUMK — 3TO NOZMUWA Tpey-
ronbHUK («TpUkacaHa» — Puc, 10.23) 1 no2MuuA noBepHy-
TbIA NaTepanbHeli yron («napuepuTTa NapceakoHacaHa»
— oM. Puc. 10.24 panee).

Tpeyronstnk {Puc. 10.23)

CpaeHuTe nosuuymio Ha Pue, 10.23A ¢ nO3UUMAMK Ha
Puc. 10.23B 1 10.23C. XeHwwHa Ha Puc. 10.23A - npo-
theccHOHaNLHLIA MHCTPYKTOP NO Hore. MyxK4KMHa Ha Puc.
10.23B yxe poBONEHO JagHC TPEHWMPYETCH, a BOT n3obpa-
HEeHHuIA Ha Puc. 10.23C monopoi YenoBeK TOMLKO Hadvan
CcBOW 3aHATWMA. M Tak Mbl HAGNKAaeM PACTYLUYIO HECND-
COBHOCTL YONMHATE ONpefeneHHble MUOMPacUHantHLIE
mepuauarsl. M x0Ta onuceiBaTe 3TO NOMOXEHWE Bewei
MOXHO B TEPMHUHaX paﬁoTbI OTAeNBHEIX MbILUL, rOpas3po
6onee NONE3HC NPeacTaBnNATE €rg B TEPMHUHAX 3THX NU-
HIA, K TOMY Xe TAKON aHanMs ropasno Snuxe K TOMY, YT
JEnasT MHCTPYKTOP No KHore.

HawnBonee pasuTenbHbi KOHTPAcT HabmopaeTcs B
pacTaxXumocTv nesold flatepanbHol nuHun. Ha Pue,
10.23A NJ1 ¢ nerkocTeld OTKPLIBAETCA OT NaTepaneHOrs
cBofa 3adHel YacT CTONbLl M MO HAPYXHON CTOPOHE HOru
K NOAB3AOLIHOMY FpedHio, N fanee — Yepes Tarnui U pe-
6pa kK wee. Ha aByx Apyrux pucyHkax (B v C) mMel ugum
HANPAXEHWUE NG HAPYXHOW CTOPOHS HOFU, CONPOTUBNEHNE
Tasa, ¢ TPYAOM CABUraKWerocs oT GeApeHHOR KOCTH, 3 B
pe3ynbTaTe — ¢ TPYAOM OTOOBWIAIOLUMECH B CTOPOHY OT
Tasa peépa.

W XoTA BNONHE O4YeBngHO 6bLINO Obl W3IMEpUTb 3Ty
pasHluy Yepes yron Mexgy TOpCOM W NMOnoM, UHTEpec-
HO B3MNAHYTE HA 3TO C O6pPaTHOW CTOPOHLl. Ha kaxgoi
doTorpacthun 06paTHTE BHUMAHKE HA PACCTOAHUE MEeXTy
NpaeoH PyKoH W NpasbiM SOKOM.

CokpaweHie HUWXHero yvactka nesow J1M e 10.23B
M C 06A3aTENEHG BbIZLIBAST COKPALWEHWE B BEpPXHeM
yyacTke npaeoit J1/T. Ha Puc, A npaean TN Topca moxeT
YANMHWUTBECA A0 TOFO, NOKA He CTAHeT NPaKTUHECKK TOR Xe
ANWHBI, NTO WM NeBaN.

BaxHocTb, MpuaaBaeMan BLIABUHYTON BRNEpPEn HOre,
0O6MAHYMBA B 3TOM NO3WUWK. KOHEYHO, pacTArveaeTcs
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lMoeepxHOCTHAA 3aOHAA NUHUA (MOOKONEHHbIe MblLLLI K
KOMMNEKC WKpPOHOXHOW /kambanoBuaHoW Mblwy). OgHa-
KO MNepekpyT B 06nacTu Tasa OTTArMBaEeT CefanuiHyH
1 NOGKOBYK BETBW OT GeApeHHON KOCTW, Y4TO NPUBOAMT
K CUNbHOMY pacTaXeHuio MyBuHHOW (PpOoHTaNLHONW NK-
HWW NepefHero y4actka Horu. B atoi nosvuun TpebyeT-
CA YMeHWe YANWHATL rpynny NpUBOOALLMX MbIWL, & Tak-
Ke 3a0HI0 MEXMbILLEYHYI0 neperopofky 6eapa Mexagy
NpUBOAALLMMU W NOJKONEHHLIMW MblllUamn. Y Monoaoro
Yenoseka ¢ Puc. 10.23C HecnocobHOCTb pacTAHYTL BHY-
TPEHHIOK CTOPOHY Npasoro Gegpa NpUBOAWUT K CO34aHUIO
HanpaXeHus 1 HebomnbLIOre MeaMansbHOro NoBOpoTa Ha
BHYTPEHHEW CTopoHe npaeoro kKoneHa. (Kak npaewno,
WHCTPYKTOP HarnoMuWHaeT CBOMM Y4eHuKam, 4TO B 3TOW
noaunumm oba KoneHa Hy>XHO OepXaTb MOBEpPHYTLIMKA na-
TepanbHo, 4YTobkl HEe ynacTk W He 3apaboTaTb Tpasmy).
Y Myxx4mHel Ha Puc. 10.23B rpynna npuBogsaLlmnx MbiLLL
pactaHyTa 6Gonblle, 4YTO MO3BONSET cejanuuiHomy 6y-
rpy cMmecTuTbCs Aanblue oT 6efgpeHHoM kocTu. OpHako
nepenHss 4acTb rpynnel MPUBOAALLMX MbIlUL He naet
Tasy NoBepHyTbCA OT 6eApeHHON KOCTW; U, crnefoBaTenb-
Ho, Taa Ha Puc. 10.23B B 6onblUER CTEMNEHWU MOBEPHYT K
nony, 4em Ha Puc. 10.23A, rge OH NOBEpHYT B GonbLuel
CTeneHu K Ham.

B tynoeuile npasas CnupanesHas nuHus (0T npaeoi
CTOPOHLI MONOBbLI K Tasy 4Yepes /leBoe Me4o) pacTaru-
BaeTcs, a nesan cokpallaeTtcs, 4Tobbl cospaTth 3Ty no-
3uuuio, CnocobHOCTE YONMMHATE 3TY NUHWIO BblpaxkaeTcd
B CMOCOGHOCTW MOBEPHYTL FOMOBY K MOTONKY (XOTA BO3-
MOXHO, 4To Mogenu Ha Puc. 10.23 B u C npocTo 3abbinu,
B MbiNy cpaxeHus ¢ hoToKamepoW, NOBEPHYTL TOMOBY K
noTonky). Nopasgo 6onee ApKUM NPU3HAKOM Hecnoco6-
HOCTU YANUHWTL npasyto CJ1 aenseTcs yron rpyavHsl. Ha
Puc. 10.23A rpygHas knetka cMOTPUT NpPAMO Ha Hac. Ha
C : Puc. 10.23B, n B MeHbLLel cTeneHn C, rpyauHa Bce-Taku
HECKOSLKO MoBEepHyTa K Nony, 4To CONpoBOXOAeTCcs He-
CMocoBHOCTLIO Tasa MoBepHYTLCS BEBO, Mo Hanpase-
HUIO OT neesoro 6egpa. Mel Takxe Bugum, 410 CJ1 He Mo-
KeT YANWHWUTBCA, NO Yy NEBOro Nneva u pyku, KoTopsle,
KOHEYHO, NMOKOATCSH Ha rpyaHoi Knetke. BoamoxHo, neeas
lMoeepxHocTHasA (hpoHTansHas NUHWA PyKK (OT BOMLLIOK
rPYAHOM MbIlLLLI K NafoHW) yKopo4veHa, Ho Ha Puc. 10.23
B 1 C pasHuua Mexpgy yrnamMu HakioHa pyKu, KakeTcs,

Puc. 10.23 — Tpu- NPoMCXoauT KU3-3a Toro, 4yto npaeas CJ1 He MOXeT aaTth
KaHacaHa (noauums rPYOHOA KNETKe NOBEPHYTLCS BNEBO.

«TPEYrONbHNUK») B obuem, Ha Puc. 10.23A nokasaHo, Kakas cuia He-
BbinonHaeTCs (A) 06Xx0aAUMa, 4YTO6bI C TAKOW NerkocTbio MOXHO BbINO Tak

ﬂDUd]BCGL‘!DI;lﬂbeJM NOMHOLIEHHO U KPacWBO BbIMOMHUTL 3TY NO3ULUIO U CO-
TPEHEPOM, H

3§H“Mi?0m£m30ia8 0 XPaHuTeL paBHOBecue MeXOy MPOTUBOMNOMOXHBIMWU NN-
ikl HUAMK. WU, ecnn Tom BYIOT reHeTU4eck
/0T Y4EHUKOM W My HE- [ PO TETRY eckue
(C) HaYMHAIOLMM HapyLleHUsi Unu Tpaemel, JOCTMXEHWEe Takoro pasHO-
yHEHUKOM. BECUA — NULLUL BOMPOC TPEHUPOBKKU ONA MYX4YWH, U30-

6paxeHHbIx Ha Puc. 10.23 B u C.
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CRupansHan nuHus

i . ", TosepxHocTHas
. | 3apHan NHHKA

thyHKyuonansHan

CnupanbHas nuHAS

MNosepxHocTHas
3aHAR NUHHA

NogepxHocTHas
thpoHTanbHas
NHHHA

InyGuHKAn 3anHAA THHHA PYKK

3apnan dyHKuKo-
HanbHas NMHHA

TnyGuHHas
thpouTansHan

Ilil

3anuas GyHkuMO-
HanbHas NKAKA

Puc. 10.24* MapusputTa MapceakoHacaxa (no3uyna «06paLleHHbIil
narepansHelil yron») ebinonHaeTca (A) npoeccHoHankHLIM TPEHE-
pom, (B) naBHO 3aHUMAIOLLMMCS HOrOM yueHukom 1 (C) HauuHaoWmm
YYEHUKOM,
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Mo3uuua nosepHyTeIA naTepansHeli yron (Puc. 10.24)

9T1a noavuma npegcraenseT pag TPYOHOCTEW, Xa-
pakTepHbIX U AN NO3MLMKU TPEYTONbHKK, a TAaKXe 1 pag
HoBbIx (Pue. 10.24). B uenom oHa npegctaBnser coboid
pesKuil NoBopoT — Ha 3TuX hoTorpadmax 3TO NOBOPOT
BNpaBo — rpygu OTHOCWTENeHO Tasa. Paccmatpusasn
OnATL Cny4aun oT NpodeccnoHanbHOro MHCTPYKTOpa Ao
HOBM4YKA, Mbl YBUAUM PAL KOMIMEHCATOPHbLIX M3MEHEHMUIA
B 3a[leiICTBOBaHHbLIX 3[0eCb NMMHUAX.

MepexkpyT BOKpyr Tasa TpebyeT OOBOMbLHO [ONWH-
HOW MyBUHHON (PPOHTANBHON NUHUKA. DTO Mbl M BUOMM
Ha Puc. 10.24A, Ho Ha B Mbl cTankusaemcsi ¢ HeCno-
COBHOCTLIO MOSIHOCTLIO BbINPAMUTLCH M3-3a KOPOTKKX
rny6uHHBIX MbilU-crnbaTenein 6egpa. Ha Puc. 10.24C
HanpsaXeHHble TNyBWHHEIE naTepanbHble MbIlLbI-Bpa-
LaTeny 1 nNogxkoneHHble MbllLbl HE fatT 6egpy non-
HOCTBIO COTHYTBCA W OCTaBNAKT NOACHUYHBLIE NO3BOHKM
B 3a[HEeM MOoNoXeHWW, a rofnoea ua-3a 3T0ro BTArMsa-
eTca B TynoBuLLe.

Ha Puc. 10.24A wmbl Bugum, 470 [OBEPXHOCTHAA
(hpoHTanbHasa NUHWUA MOXET PABHOMEPHO YOMHWUTLCH
OT MpaBoro cocuesupHoOro oTpocTKa A0 NpaBoit ro-
neHun, B To Bpems kak Ha B u C nokasaHa ykopo4eH-
HOCTb 3TOW NMUHUK MO NepegHen CTOpoHe TYNOBULLA W
OTCYTCTBME BbipaBHUBAHMA MexXLy 6eapoM K HUKHENH
4acTbio HOMW. Ml CHOBa MacTepcTBO MCMNONHEHWS NPOsB-
nAeTcA 1 B paBHOBeECUW mMexay Oesymsa JlatepanbHbiMu
NUHUAMU B TYNoBULLe A, B TO Bpems Kak y B oyesuaHa
HEKOTOpasn YKOPOYEHHOCThL, a8 HOBUYKA — 3HAYMTESbHAA
YKOPO4YEHHOCTL MO MpaBoil CTOPOHE TynoBuULla,

W koHe4Ho, pasnuymna 8 CnvpanbHbiX AUHUAX Hau-
6onee o4veengHel. O6paTHBIA NEPEKPYT MeXAy TasoM
1 nne4amMu ykasbiBaeT Ha HeoBXoauMMOoCTb YONMHEHUS
cnvpanei. Cnoco6HOCTb MHCTPYKTOPA NOCTaBUTL PYKY
Ha Mo W NOBEPHYTL FOMOBY K MOTOMKY MOMHOCTLIO 3a-
BUCWUT OT e CrNocoBHOCTKM pacTAHYTh npaeyt Cnvpans-
HYH NUHWIO OT Npaeoro 6egpa BOKPYr NeBoro nneYya ao
npasor CTOPOHLI rofnoskl. [AnA 9Toro Takxke Tpebyercs
1 COOTBETCTBYIOLLAA cuna nesor CnupanbHON NUHUK.
Myx4uHe Ha Puc. B cnoxHo oTBecTu neesie pe6pa or
npasoro 6egpa, W, Takmm 06pasom, pyka 3acnoHser
nuuo. Y Hoeu4ka Ha Puc. C oTkaskiBalTCA Nnoeopaqu-
BatbCcA Gefjpa, BEPOATHO, KakK u3-3a npasol 3agHew
(PYHKUMOHANEHOW NUHWK, Tak u ns-aa CJl.

Cob6ecTBEHHO B pykax Heo6xogumo, 4Tobel u Mosepx-
HOCTHas v [MybuHHas hpoHTanbHas NMHKUK, a Takxe 1
ny6uHHas 3afHAA NUHWA PYKWU, MOTIIU YONVHATHCA B
cTopoHy oT JlatepansHol 1 OYHKUMOHANBHOW NUHWIA
BbITAHYTOW NEBOW PYKW.

B obwem, Ha Puc. 10.24A Mbl BUOUM Takue npsmble
NWHWW BOOMNb CKENeTa B 9TOW MO3ULKMK 3a CHET TOro, YT
npo4Hble mMuodhacunanbHble NUHWW CNOCOBHBLI  yAnu-
HATLCA. Kak nokasblBaeT NpakTuka, TPeHMPOBKW Moru
npeepawawT Bac \ Yenoeeka Ha Puc. B wnu C B 4eno-
Beka Ha Puc. A,



linaTuy, aKkynpeccypa, KM cucTema patornl
fonbwnMK nanbLama

MeToavka wuaTtLy, akynpeccypkl M pAga opyrax Tex-
HUK, Sa3npylOWWXCA HA TOMEYHOM JAaBneHuM, Tpebyet
OCYWECTENATE HAXHMM BonblWMMK nansuamv pyk. Mol
NOMHUM, 4TO DONbLWIOA Naney Pyky ABNAETCA KOHEYHOW
TOYKON MTNYGUHHOA (BPOHTANEHOW NMHWK pykK. Ona Toro,
yTofbl «CO34aTh BEC» KW NOOASPXWBATE Heobxoaumoe
pasneHve Ha GONLLWIOM nNaneue, TpeGyeTcn 3aaewcTBO-
BATb MO4YTU BGE MbILLLI PYKW — HA CAMOM fefne, BCe 4e-
ThIPE NMHUKM — 8 TAKKE MbIWULI-CTAGWNM3aTOPLE, (PUKCK-
pylowmre pyky. Mol yxe rosopunu, 4To muatacuMancHbIe
€AWHCTBA MOTYT NWLLb GO3AABATH HATAXEHWE, HO He Ha-
xatve. Mpu yonoeuu, 410 NaBneHwe MAaeT OT GONbLIOro
nanbua, MOXHO 6b1N0 Gbl OXKMOATE, YTO U3 BCEX YEeTbIpex
NMHnA FONP HaumeHee BaXHA, NOCKOMNBKY OHA HAX0AUT-
CA B W3OTHYTOM W OTHOCWTEAbHO paccnatneHHoMm Ana
3TOr0 OBMXEHWA NO CPaBHEHWID C NPOYMMK CTabunusm-
PYIOLLUMA NMHAAMA pyKW, HO 3a cueT coeguHeHns 6onb-
woro nansya ¢ pebpamu saone MPIP oHa okaswiBaeTes
UCKITIOYUTENBHO BAXXHON.

CneunanucTel N0 3TUM METOAWKAM 3a4acTyld BETpe-
4alTCcA € npetnemamy B o6nacty nne4 u weu. Mo Ha-
wemMy QnblTy Mbl MOXEM CKa3aTb, YTC KOrAa Mbl MPOCHM
MX MOKa3aTk, KaK OHW PaGoTaloT, Mbl BCerna 3amedvacm

AHATOMMYECKHE NOEL3AA B ABHIKEHMH

nposan rge-1o no NOMP — wHave roBops, NO TOMY MUO-
thacUHanbHOMY MEPUAVAHY, KOTORbIA NPOXOAWT OT pebep
Yepes Manyo rpyaHyd Muilly U BHYTPESHHUIA M3rUG PYKH
K Sonbwomy nansuy. Korga ata NWMHMA yKopaduBaeTcH,
ocTanbHble NMMHWK (Hawe BCEero oHa W3 3aAHWX NMHWA
PYKW) AONXHB! «NOOXBATUTL 3HAMA» W B UTOrE BbINONHATL
AanwHIoW patoty (Puc. 10.25A). MTofk6l Bpaw no meToam-
Ke WHaTLy OCTaBancA 3N0R0BEIM U HE MCNbITEIBAN H0NeN
B CYCTABAX U MRAKMX TKaHAX, Heobxogvmo, 4Tobel MPJIP
OCTaBaNAach OTKPBITON W YOAWHEHHOM, TAK 4TO6LI HAMNPA-
KEHUE W NABNEHWE DPABHOMEPHO pacrnpegenanucs nNo
BCeil COANAHCHPOBAHHOW <TEHCEMPUTH» CTPYKTYPE PyKW
{Puc. 10.25B).

Kyabipox B ailKuaD WK 4310R0

XOTA HALUKM KOHEYHOCTW HacTMHHO COCTOAT M3 KOCTen
¥ NOTOMY YrNoBaThkl, MacTepamM 608BkLIX MCKYCCTB YAa8TCH
co3naTte Bne4aTneHwe, CAOBHO WX Teno cOsnaHo 13 Kay-
HYyKa, TaK Nerkd OHW KYBBIPKAKTCA € «MANKMMH» HOFaMM,
pykamu m TenoM. B BoCTOUHBIX B08BLIX WCKYCCTBAX ECTh
MHOTO PazHOBWAHOCTEN KYBbIPKA. HUxXe Mbl paccMOTPUM
KYBLIPOK Bnepef, Hanbonee TUNKWYHBIA ANA aAKUAO U A310-
00 W, BOSMOXHO, ANA HEKOTOPLIX APYrvx eguHobOPCTE,
(Apyrve KyBbIPKK, KOHEYHD, ByayT 3afercTeoBaTL Apyrie
NYHWK B OPYrom nopagke}.

Lo

A

B

Puc. 10.25 - Mobod TepanesT, paboTaAWWA 1 CO3AAOWMA HAKHM NPU PA6OTE GONBLIMMI NANBUAMI PYK, BOMKEH CNEAUTL 33 TEM, 4TOGbI
Iny6uHHAA (BPOHTANBHAA NINHKMA PYKW OCTABANACH OTKPLITOM W OKPYINONA. HapyweHus B BepxHeR yacT MONP obasatenbHo co3ganyT sam Apo-

GneMel C KMCTLIO, NOKTEM, NAEYOM KA LWeei.

13* 3a 5250
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OnnceIBaA OAWH W3 TAaKWX KYBLIPKOE Bnepesg B Tep-
MHHaX KOHUNUWMKM aHATOMWYECKWX A0e300B, Mbl MOXMEM
CKa3aTk, 4TO B KYEBLIPKe BNepes MuavHel NpeacTaBnaet
CoBOR Nepefhni Kpal Tena, conpuKacaliowmiica ¢ Nonom
WA MATOM, W, TAKWM OGpa30oM, NPUBNEKAST HALLE BHUMA-
Hue k FNyGuHHOW 3agHeir Nk pykn (Puc. 10.26A). Teno
nopoepXUBAGTCA U HAMNPABAASTCA NO 3TOW NUHAM (XOTH
MPY CaMOM KYBLIPKS HA PYKY NPHUXOQWTCA O4€Hb HEG0OMb-
tuan BECOBAA HAFPYS3KA), ABWIMAACh AANbLIE NG NOBEPXHO-
CTW NOXTEBOW KOCTH HA TPEXIMABYH} MbILULLY.

Korga kyBblpoK OOCTUraeT 3afgHel CTOpPOHEI NNeda,
TpexrnaBas MbiLa NepspaeT 3CTadieTHYIO NANOYKY LW-
poyad el Melllye, UNK, OPYrMMKA CNOBaMK, YNPAaBNEHNe
nepexcanTt va pyk F3NP B pykn 3agHei (pyHKUMOHANL-
HOW NWHWK, Teno coBepiaeT KyBbIPOK BAONE OWAraHanw
3®J1, koTOpan K aTOMY MOMEHTY YOSPXKMBAET BEC BCOro
Tena, Nepecekatled CpemHion NUHMIO CMKHBI M Nepe-
XOAAWER HA NPOTUBANONOXHOE Geapo (Puc. 10.26B). U3
3TOr0 NONIOXEHWA TENC NOAAEXUBAET cedn, ecnyu 4eno-
BOK CHOBa XO4ET BCTATh, Ha JlaTepansHoR nuHuK Hory,
npoxXogawen No NoAB3qoWHG-60NbWEeSepUOBOMY TPaKTY
1 ManobepucBbiM MbILILAM, B TO BPEMA Kax npoTUBONno-

NOXHAA CTONA YNUPABTCA B NON M HAYMHAET OBMXXEHWE
nogbema gbpartio (Puc. 10.26C),

HyscrBya paGoTy 3TUX NWHWA, NOQASHKUBAA UX CHUNY
M GTKPBITOCTD, Bbl CRENAETE CBON KYBLIPOK BONEE POBHBIM
M 6eaonacHbiM. 1 HAOBOPOT, YKOPOUSHHOCTE WKW CTAHY-
TOCTE 3THUX NMHWA MOXET NPUBECTH K HENPABUMNLHOMY YNK
HeyOaqdHOMY BbINOIHEHWK) KYBRIPKA.

Ynap & kapare

Ha Pwc. 10.27A nokasaH 66ICTPeIN yIAp HOMOW BNepes,
BLNTONTHASMBIA YHMTENEM € YEPHbLIM NOACOM. Yoap HOro#
Bnepeq B KapaTe 3aQcdCTBYSY, YTO BNOMHE Q4YEBWUOHO,
cokpauieHne NoBepxXHOCTHOR (PPOHTANIBHOW ANHUKA, KOTO-
pas v co3pgaeT yoap, a Takke yonuHeHuAa [NoBepXHOCTHON
3aQHel NMHWK, KOTOPan faeT ynapy coeepwwTecA. Orpa-
HUYEHWA ABUXEHWA O MG0A N3 3TWX NMHWA MOXeT Npu-
BECTW K TOMY, 4TO YY4EHUK HE CMOXET BbINOSHMTE YNpax-
HeHWE,

ObpaTtnTe BHIMaHNE Ha TO, KaK PYKWU CRyXaTt NPoTUBo-
BECOM COrHYTOR HOrW. Cnesa ase dpoHTanbHeie MuHuK
pykW CrubarwT pyKy W BLIBOAAT €& nonepek rpyau, B 1o

Puc. 10.26 - Kysripok Bnepeg B aixnao npoxopurt no My>SuHHOK 3aaH8R NMHUK PYKK, 34AHEH DYHKUMOHANLHOR AMHUAN U J1aTepantHOA AMHWA.
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A

Pue. 1027 — Vinaps! HOrOR Bnepef B Kapare.

Bpema kak Ase 3afHWe NUHWA PYKU NPUBOOAT Npagyio
pyky v pasrnfatoT nokoTe. fleeas Hora w NpaBas pyka
COEOUHAIDTCA NOCPEACTEOM PPOHTANBHOW hYHKUMOHANB-
HOW NMHUN.

Mopasno MeHee o4eBnaHo, HTo FNy6GuHHaA dpoHTant-
HafA NMHWS 3a0SACTBYETCA ONA TOro, 4ToGel 3TOT yaap 2a-
paBoTan 4yepes Bce Teno. 3agHAd NPUMBOAALLAA MbILLILA
M 3A0HAA MEXMLILEYHAs Neperopogka [OMKXHbl YOnw-
HUTECA, 4TOOb! Gegpo CMOrNO NOAHOCTER cOrHYTheA. Y10
fonee BAXHO, NOABIAOWIHO-NCACHUYHAR MBEILLILA GKTUBHO
crubaeT Geppo n yaepmkMeaeT SeApPeHHYI0 KOCTb B MONG-
XeHur crnbanma. MMoboi us 3Tux asyx JakTopoB MOXET
€030aTh HaTAXeHue eHU3 no NPJ], KoTopoe MOXET NpU-
BECTU K CXATUID NO NepegHel CTOPOHE NO3BOHOYHWKA,
Ha Puc. 10.27B, rOoe aHANOTWYHLIN yaap BOCNPOM3BOANT-
ca cBoky, Ml Buaum peicTene 3Toro adcherta. Tkawnm
MNP oCcTaTCA ANVHHBIMK, HO CTepXHEBAA CTPYKTYpa
BCE PABHO GTTArMBASTCA KHW3y. [NepegHAn cTopoHa No-
3BOHOMHWMKA OT NeP8AHUX WeWHBIX NO3BOHKOB 00 MbILLbI,
NOQHUMAOLLER 3aaHWA NPOX0S, ABHO YKOpOYeHa.

Heckonbke net Hazag MHe Bbinana 4ecTe paboTaTk ¢
YNeHoM ONUMIMACKOW KoMaHabl Benukobputanns no Ka-
pate. Ha 3Torg GLICTPOra CNOPTCMEHA € AAMHHBIMUA py-
KaMW W HOraMM BO3NAranuch CNpPaBefnuBble Hagexabl
Ha oNMMMUACKoe 30N0TC, HO €ro Myuuna oaHa npotnema
— ¥Oapbl HOrOW BhI3LIBANK NOCTOAHHO YCUNWBAIOLYIOCH
HEBBIHOCMMYID Pe3Kyl0 GOMNb B HWXMHEM OTAene CNWHbI,
MepBbiM MYHKTOM 0CMOTRA ANA MeHs 6eina N3N, Tak Kak
7 NPeanonGXun, 4TO PACTAXEHME MNOAKONEHHLIX MbILWL
nepepasTes Yepes KPecTUOBO-GYropHy0 CBA3KY W KPecCT-
LOBO-NOACHH4YHYIO PacUMio W, TAKMM D6PA30M, BoI3bIBAST
CBOEI0 POAA CXATHE KOPEWNKOB CIMHHOMO3TOBbIX HEPBOS.
Korfla 3TOT NyTb HW K H4eMY MEHA He NPUBEN, A BHOBL NO-
Habnoaan 3a TeM, KaK 3T¢T CNOPTCMEH BRINONHAET ynap
HOroW, W YyBWOEN TO, UTC MHE chneaosano Gkl yewaeTs B
Nepeylr o4epeib, & UMEHHO TO, 4TO Mbl BMOUM Ha Puc.
10.27B — HEXDTOPOS8 YKOPAYMBAHNE CTEPXHEBOW CTPYK-
TYPbl TYROBULLA NPM BbINONHEHWW yhapa. BruMmarencHo
OCMOTpeB CTpykTypel TPI, A onpelenun, 4YTo BEpXHME
HAPYXHBIE BONOKHA MOACHWYHBIX MbILY YPE3MEBPHO Ha-
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AHATOMHYECKHE NOE3AA B ABMKEHMH

FpY>XaiTCA U BhIZLIBAKT CXATWUE B NOACHUYHOM OTAene
NO3BOHOYHMKA {A 3HAYMT WM HEKOTOpCe 3alueMNeHue) Npu
BbINONHEHWW ygapa. PaboTas Hag Tem, 4106kl paBHOMep-
HO PACNIPEASNNTL HATPYSKY NO BCEH NOAB3QOLUHO-NOSAC-
HUYHOW MBIWILE, MBI CMOTMM CHU3WTL CXATWE B MOACHWY-
HOM OTZAene, W, NpPaeAa, OH BLIMIPan Meaank.

Ha Puc. 10.28 MBI BMAMM elle OOMH U3 OCHOBHBIX YRa-
pPOB HOTroOWH B Kapare, yAap & CTOPOHY. 34eCk Mbl OTMEeYa-
&M, YTO BEPXHAA 4YacTb Tena oTknoHAetcA ot N3 ¢roa-
wel Ha nony Horu. Jleean llatepansHaa AMHUA YKOPOYSHA
Ha BCEM y4acTKe OT CTOPOHLI FOMOBL A0 CTOPOHBI CTOMLI.
Takum 06pa3oM, BEICOTA YAAPA 3aBMCUT OT CNocobBHOCTH
N3N yanuuarteca, ot npoddocTy JIIT M o1 cnecoBHocT
BHYTPEHHero ¢BoAa HOMW, BLINONHALWER ygap, pacTaru-
BaTbCA B CTOPOHY OT cefanuuHO-NC06KOBOR BETBY M NO-
ACHUYHOTO 0TAena NO3BOHOYHWKA — APYFMMK CNOBaMMK, OT
pacTXUMOCTH TPJ1. ITOT KOHKPETHBIM KapaTHeT, KaxeT-
CA, yOepxuneaeT TYNOBULWE BEPXHEW YacTeio nesor Cnn-
pansHOR NMHUK, KOTOPAaA NETNEN NPOXOAWT NoL NPABLIMA
pebpamMu OT NeBOor CTOPOHLI FONOBLI K NEBOMY Beapy.

Ofwue sbiBOALI
Puc. 10.28 — Ynapa Horoi 6 CTOPORY B Kapare.

3TV NpUMEpbl CRYXAT ANnA Toro, Y“Tobbl NokasaTe He-
KOTOPbIE HANPABNEHWS NPUMEHEHWA CXeMbl aHATOMMYE-
CKMX NOE300B K ABWXEHUI, QueHnBasn (byHKuWoHaNbHOe
COCTOSIHME YMEHWKA WNW NAUMEHTA, KOHEYHO, NONEe3Ho
HabNIOAATE M OUEHMBATL, KAKWE KOHKPETHRIE CTRYKTYPbI,
BEPOATHO, 3302ACTBORAHLI B TOM UAK MHOM OEHCTBUM WNK
orpaHnyeHnn JerxeHnn, MpuMeps), NPUBEOEHHBIE B 3TOR
rNaee, BOSMOXHO, yOeannn YMTATENS B TOM, KAK BaXHO
npoeecTH Gonee rNOGANBHYID OUEHKY COCTOAHWA MWO-
chacumaneHblXx MepUaMaHOB Kak 4acTb NeYebHOro npo-
uecca. HabnmopaiTe ¢ HEKOTOPOro PAcCTOAHWA 3a TeM,
KaK NaLWEHTEI BEINORHAGT ONpeaeneHHoe ABUXEHHUE, TaK
4yToGk! B NONE BAWEro 3PeHUA NoNaaano Bce TeNo Uenu-
koM. BoamoxHo, oaHa wnu Gonee U3 HaWWX NMHKWIA Orpa-
HUYMBAKPT OBWKeHWe B uenom. PadoTta nag Bced NWHK-
€W, KaK Npaeuno, DacT 60NbLWKWIA pe3ynkLTaT, YeM paboTa
NYWb HaO ABHO NOBPEXAEHHBIM €8 YHACTKOM.
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‘ CTpYKTYpHBIi aHaAW3

11. CTpyKkTYpHbIN aHaAKU3

MaHavansho KOHLUEALMA aHATOMMYECKMX NOS3ACRe NPeHA3HAaYaNACk B NOMOLL TepanesTy Npi oUeHKe COCTORRMA Na-
LUMEHTOB NO mMaToauKke CTPYKTYPHOR UHTerpauni. 3To 6oiNa NONLITKA CO3AaHNA METOANKM, AALLEN OAHO3HAYHLIe N CpaB-
HWMble pezynbTaTbl, KOTOpan nomorna bl COCTABUTL BU3YANLHOE MPeOCTARNEHME O MOQENAX KOMNEHCALWW B NPOCTON
ocaHke ¢Tos. B 9Toi rnaBe oNWCLIBASTCA METOOMKA «CHUTLIBAHWA © TENA», KOTOPYID Mkl {TO €CTb S U PAR APYTUX UHCTPYK-
Topoe, pazpadaTeiBalowmx ee B Kinesis Inc.) B HacToAWee BpemA NUMEHASM Ha HAlUWX TpeHWHrax. EcTecTBenHo, s1o
OMUCAaHKME HOCHT MCKIKOMATENEBHO BEROAHLIA XapakTep v 6yaeT AONOMHEHO B NOCNEAYIOWMX MySAMKALWAX. McnenbaoBaHHke
TEXHUKM NYHLIE BCEro YCBAWBAKTCA NPY NEPCOHANBHOM 0BYHeHWW. (OHAKO [aKe HALIW HUTATENN CMOrYT NPUMEHATL WX Ha
CBOMX MAUMEHTAX MK YHEHUKAX TAK, YTO OHW OKEKYTCA AONE3HbLIMK 1 B KOMOHHALMK © OBLLMMU NPOTOKCNAMU NEYEHUA B
rno6aneHomM MacwTade v B ANUTENBHOW NepPCneKkTuBe,

MepesIh pasnen 2ToH rNaBel ONpeaenseT NPoueayRY OUEHKK NIOGOro TUNAa OCAHKW C NPUMEHEHMEM MUOACLMANBHBIX
MEPUOMAHOE W OENAET aKUEHT Ha TOYHOM ONUCaHKMK NONOXeHWA ckeneTta, QeTanbHan YacTkb rMassl NOCEALLEHA aHanuay
OCEHKM CTOS HECKONBKMX <NALMEHTOB>» C NPMMEHEHMEM ONMCAHHOW NpoLUenypbl AfA COCTABASHWA CTPATErMM OOHOH WK
HECKONBKHX CEpUl NPUEMOB.

06u{uit MeTol OUEeHKH 0CAHKM

MHoroducneHHele BUALI CTPYKTYRHOW MAHMITYNALMK, BKIIO4YAA M METOOUKY CTRYKTYPHORA UHTErpaunn, npeanoxenyod I1-
pom Roi Poned, NPUMEHAOT aHANW3 0CaHKK CTOA KaK PYKOBOACTEO NO hOPMUPOBAHUIO CTPATErMK NeYeHnA. XMpPONpaKThl,
hr3noTEepanesTal, CREUMARMCTEE QO paGOTEe & MRTKUMK TKAHAMI U UHCTPYKTOPbI ABUMATENbHOR TEPanUM, KakK, HanpuMep,
npenogaeaTeni MeToauMk AneKcanaepa, MCNoNe30Rany PazHoro pona CeTKM KOOPAUHAT, OTRECH! M TaBNHUbI, KOTOpble Aa-
BANW BOGMOKHOCTE OLUEHWUTE CUMMETPIIO M BLIPABHIWBAHWE TENa TOFO MW MHOMO NaUMenTa.' ! Hal nogxoa U TePMUHONoria
0CO6EHHO NOAHEPKMBANT B3aUMOOTHOLWEHWA BHYTPW YENOBEHECKOTD TENA, a HE ero COOTHOLWEeHNE G KEM-NMG0 [PYTMM UNW
waeanamv [natona. MoaTomy NpeacTaBNeHHbIe 3Reck (hoTOrPathM HE BKNIOHAKT KAKMX-IMMGO BHELUHWX OPHEHTHPOR, 3a
WCKIIOHEHWMEM, KUHEHHO, NTUHWY TpaBuTauuvi, KOTOPan OTPAXAETCA B TOM, Kak NOBEPHYTO CAMO U30GPaKeHUe. a

B 06Wem-To, TPYAHO M36eXaTE BhIFroA, NPUHOCHUMBIX CBOHOOHEIM NPABUNBHEIM BLIDABHWBAHWENM B CUITLHOM rPaBUTaUn-
OHHOM none 6e3 zateHeHw. OgHako ropasgo H0NBWE COMHEHWIA BbIZbIBAKOT CNYYaK, KOrAa NauMeHTy peKoMeHaQyeTea nio-
60ro poaa O6A3ATENEHYH CUMMETPIIG MPAROI W NEBOH CTOPOH TENA UMM JaXe «NPAMYIO» 0CaHKY. BeipaBHuBaHWe 1 paBHO-
BECHME ABMAKOTCA AMHAMWHHEIMU U AAANTUBHEIMW NAPAMETPAMW, 8 HE CTATHHHLIMM M hMKCUPOBAHHLIMK. Liens. xe Hawa
COCTOMT B TOM, YTOGb! NYTEM TAKOrO 2HANN3A NOHATL JeACTBYIOLUYIO MCOSSb — «MCTOPUID», €CNK YIOAHO — CBONCTBEHHYID
MEILLEYHO-CKENETHOMY YCTPOICTBY NG0ro HYenoeeka, B TOH Mepe, B KAKOW 3Ta 3a0a4a BbINCNHUMA ¢ NPYMEHEHWeM onpe-
AENEHHOrO GHANMMTUHECKOr0 MeTGHA, A UCNONE3CBAHVE NOAOGHOrC aHANW3a MWL ANA onNpegenexus «Npobnem» 0caHku B
3HEYUTENLHOW MEpe CY3UT NepCneKTUBL! ANA TEPANSBTA, A TAKXE CHAIWT 1 NOTEHUWAN YHACTUA NauWeHTa.

Kak TonbKO Mbl NOHAKM MCAENb B3AaMMOCTHOLLEHWA B TEAE NAUMEHTA, MOXHO NPUMEHATE NOGYK {(MNK HECKONBKA) U3 CY-
WEeCTRYIOLMX METOAMK NE4YEHWA 1 PeLATL NPoSNeMbl. Hawa uenb 3aknYaeTc B TOM, YT0OLI NOMOUYL NALNEHTY «BblpacTy
U3 CBOEM OCaHKW», & HE HABASLIBATE CUMMETPWIC WM KakoW-nmbo 06pasey. Mbl 06HaPRYXUNKW, YTO BMECTE € TEM, KaK Noan
BBIXOAAT W3 CBOUX YCTOABLUMXCS MOOENed OCaHKW, OHW & Gonbller cTeneHn NPUGNKXKAIOTCA K 6anaHcy MepuauaHoR, oT-
BEHAIOLLLEMY NPUHLUWNAM «TeHCerpuT», [axe 0enan CKMOKY Ha Pasnu4va TUNOB BOMOKOH B MBILLBMHbBIX KETKEX 1 NpoYue
HUIMONOTMHECKWE BapraHTe!, KOTOPLIE MLl BCTPEYAEM HA RYTH OT NOBEPXHOCTHAMSG CIOA K TRYBOKOMY, MONHO CKa3aTh, YTC
B MTOre BbIPABHWBAETCH TOHYC BCEH MUOACLMANBHON CUCTEMBI, Kak NO KaXA0W OTASRLHON AIMHWUK, TAK ¥ MEXOY CamMumMi
NUHWAMK. BMECTe ¢ 3TUM BbIPOBHEHHBIM TOHYCOM NPUXOOMT 1 YBENMYERHWE ANMHEI, NErKOCTH 1 CBOBOAL! ABMXKEHMA, a TakK-
X8 CNOCOGHOCTE NPUCNOCAGNMBATLCA KaK B COMATHYECKOM, TaK M B NCUXOCOMATMHECKOM cMeicne, OaHako Bce 3TO Nl
€noBa, a (PopManEHOMY MCCNeA0BaHMID elle NPaACTOUT COCTOATRCS.

MNpymeHeHwe MrodlacuransHbX MEPUANAHOB AHATOMWYECKWX NOE3A0E B OTHOLLEHMM DCAHKKU CTOR ABNASTCA, BHE BCA-
KOG COMHEHUA, KUIHEHHO BADKHBLIM LLAMGM HA NYTHU NOHWMAaHWA MoAenel NageHua CTRYKTYPbLI UKW ee YKOpad1BaHus, HO
3TO He NePBLIA LIar B 3TGM Hanpaenenwd. B cnegyiollem pasgene onuckIBAaeTCA NATUCTYNEHYATLIA METORA CTPYKTYPHOrO
aHanM3a, McnorbayemMsli HALISRA LWKONOW.
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@ CTpyKTYpHBIA aHaAM3

MeTopa BkniovaeTt cnefyroLive Wwarm:

1. onucaHwe reoMeTpuK crkeneTa

2. OUEHKa COCTORAHUA MATKWX TKaHei, y4acTByOLMX B
CO3AaHUN U NMOLAEPKAHUN TAKOTO NONOXKEHUR

3. paspaboTka WHTErpupoBaHHONW WCTOpPUKM BONesHu,
MakcuMansHO NoApobHO ONUCLIBAOLLE COCTOsHWE Nauu-
eHTa

4. pa3paboTka KpaTko- U OONrOCPOYHOM CTpaTervun, Ko-
TOpas NMOMOXeT pas3obpaTbCA C HeXenaTeNbHbIMWU KOMNO-
HEeHTaMW CYLLecTBYIOLLEel Mogenm

5. OLEHKa 1 NEPECMOTP CTpaTerv B CBETe pesynsTaToB
HabnwaeHnsa u Nansnauun.

OnucaHuve NepBoro Lara — KapTbl CKeneTa — BO MHOroM
OCHOBbLIBAETCA Ha cTaTbe Ha 3TY TeMy MOEro KOMMery ro
npenoaasanuto Maiikna MoppucoHa.®

LWar 1: reoMeTpu4ecKuii cnoBapb

MNepeana cTagua 3TOro Npouecca CocTouT B TOM, Y4TOGEI
ONUCaTh TEOMETPUIO CKENETA W ero pacnonoXxeHue B npo-
cTpaHcTee. Onsa Toro, 4To6bl cgenarb 370, Mbl pas3pabo-
Tanu NPOCTOW, NOHATHLIA M OAHO3HAYHBIA ASLIK, KOTOPbLIM
MOXHO MONbL30BATLCA, ONUCLIBAA NONOXEHWE B NPOCTPaH-
cTBe NGoro o6LEKTA; Mbl Xe Hallle BCEro NPUMEHAEM ero
(v Bypem rpuUMEHATbL 3Aecb) ANA ONMCAHWUA OTHOLLEHWNA
MeXay KOCTAMW B NONOXeHWW cToA. [1permyLLecTBo aToro
A3blKa COCTOWT B TOM, YTO HaLUKW NALMEHTbl U CTYAEHTLI €ro
MOHMMAIOT (3HA4YMT, MOTYT Ha4YuHaThL AelcTBOBaTh); U B TO
Ke BPEMSA 3TOT A3bIK CNOCo6eH HeCcTW AOCTaTO4HYIO coaep-
XKaTensHO-CMbICMOBYIO HArpy3Ky, KOTopas yaoBNEeTBOPUT U
B3bICKaTeNLHOro TepanesTa. HepocTaTok Xe ero 3aknio-
4YaeTcA B HECOOTBETCTBMW O6LLENPUHATON MeduuUUHCKOW
TEPMUHONOr MK (HaNpUMEp, reHyM Bapym U FreHyMm Banbrym
MNW «MPOHMPOBAaHHAA» CTONA); U BCE Xe, NOCKOMbKY 3aTh
TEPMWHBI 3a4acTyo YyNoTPeGNATCA ¢ pasHbiM MU NPOTH-
BOMONOXHLIM CMBICIIOM, 3TOT HELOCTATOK B [ONrOCPOYHOM
NepcrnekTMee MOXeT 0Ka3aTeCH JOCTOMHCTBOM.

Hawa TtepMMHONOrMS ONUCHLIBAET OTHOLUEHUE OfHOWN
KOCTHOW CTPYKTYpLI Tena K Apyroi unu, uHorga, K nuHiun
rpaevTaLum wnu ropusoHTann unu Apyromy BHeLHemy
OpueHTUpy. YeTbipe uCMonb3yemblx 3necb MOHATUA 3TO
«OTKNOHEHNE», «CTWUG», «MOBOPOT» U «CMeLleHne». ITu
NOHATUSA OMNPEeNensTes TPAAUUMOHHBIMA MO3ULMOHHBIMK
npunaraTentHelMU:  «NepefHnii», «3afHUn», «NeBbIi»,
«NpaBblil», «HWKHWIA», «MEananbHbli» U «natepanbHbIi».
3Tv onpepenequs, koraa 6bl HU BO3HUKNA HEKast ABYCMbIC-
NEHHOCTL, BCEeraa OTHOCATCA K BEPXHEW YacTu unv nepeg-
HeW CTOpoHe AaHHOW CTPYKTypbl. Opyrumun cnoBamu, npu
NEeBOM NaTepanbHOM OTKMOHEeHWM FONOBbI €8 MaKyluKa oT-
KNoHAeTCA Brneso. [py Nesom NoBopoTe MPyOHON KNeTKU
OTHOCWUTENIEHO Ta3a rpyAuHa OKaXeTcs nesee NOGKOBOro
cumcmsa (B TO BpeMAa Kak rpyfHble OCTUCTblE OTPOCTKM
MOTyT CABUHYTLCH Bripaso). Takoe ynoTpe6neHue onpege-
NeHniA, KOHEYHO Xe, YCIIOBHO U NPOWU3BONBHO, HO OHO MO-
HATHO BalLemy cobecenHUKY.
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OOHO M3 rMaBHbIX [OCTOMHCTB 3TOW TEPMUHONOMMK 3a-
KMIOHaEeTCA B TOM, HTO €8 MOXHO NPUMEHATE 0N ONMCaHA
OCHOBHbIX XapaKTEPUCTUK OCAHKMU BbiCTPbIM 06LLuM HaBpo-
CKOM WK UCNOMNb30BaTh ANA BLIABMNEHUA CNOXHbLIX B3AUMO-
OTHOLLEHMI MEXAY OTAENaMMU NO3BOHOYHUKA, YACTAMU Ta3a
UMK KOMMOHEHTAMIW NPEANIIOCHbI.

MNockoneky ynoTpebnaembie Npu 5TOM TEPMMHBI HE CO-
OTHOCATCA HA C KaKMMKU BHEWHUMK CUCTEMaMK KOOpOUHAT
vnu obpasuami, 04YeHb BaXKHO TOYHO ONPEdenuTh, Kakue
UMEHHO [iBe CTPYKTYpbl Mbl cpaBHMBaeM. [pueenem obbiy-
HbI MpUMep, KOTOPLIA YacTo BeAeT K HernpasunLHOMY no-
HUMaHUIO BOMpPOCa: 4TO Mbl UMeeM B BMOY, KOrga roeopum
«nepefgHee oTKNoHeHue Tasa»? lNpegcTaBum cebe, YTO MbI
0AMHAKOBO NOHMMAaeM, YeM NpeAacTaBneHo nepenHee oOT-
KNOHEHWe Taza, - HO eCNK Mbl He OTBeTMM Ha Bonpoc «[o
CPaBHEHWMIO C 4E€M?», HEKOTOPOE HEAONOHWMAHUWE BCE Xe
6ymeTt npucyTcTeoBaTh. Ecnv Mmbl, Hanpumep, 6ymem no-
CTOAHHO CpaBHUBaTbL OTKMOHEHWE Tala OT rOPU3COHTANLHOM
NVHWK NoNa, Mbl He NpUaem K NoNe3HeiM Ong neYeHus Bbl-
BOOaM OTHOCWUTENbHO muodhacuyvn BegpeHHON W Ta30BON
obnacTtei, NOCKONbLKY 3T TKaHW COOTHOCAT Tas ¢ 6eapom, a
He ¢ nonom (Puc. 11.1). Nockonbky 4acTo cnyHaeTcs, 470 U
6enpeHHasn KOCTk OTKNOHEHa Bnepef, Tas NPOCTO OTKNOHSA-
eTCA BNepef no cpaBHEeHWIO € Nnonom, 6yayqv B TO Xe Bpems
OTKNOHEeHHLIM Hasapj oTHocuTensHo 6GegpeHHoil kocTn. Oba
ONUCaHWA BepHBLI MPKU YCNOBWMK, 4TO 0603HA4YeHa To4Ka OT-
cyeTa.

HuxXe npuBOaUTCA eLle pag TEPMWHOB C X ONpeaenenv-
AMK 1 ONUcCaHWem y‘l'IOTpeﬁﬂeHldﬂi

* OTKNOHEHWe. ITOT TEPMMUH OMUCLIBAET NPOCThIE OT-
KNOHEHUs OT BEPTMKANW UM FOPUSOHTANMW; MHAa4e FOBOpH,
MOMOXEHWE, NMPK KOTOPOM YacTb Tena nin KOMMNOHEHT Cke-
neTa OKasbIBAETCA ¢ OOHOWM CTOPOHLI BhILLE, YeM C OpYroil.
W XOTA OTKNOHEHWE MOXHO 6biflo 6bl ONWUCATH KaK NOBO-
pOT 4acTW Tena BOKPYr HEKOTOPOW rOpPWU3OHTANLHON OCH,
3TO CMOBO O6f1afaeT B GOMbLUeit CTeneHn ACHLIM AMA BCeX
3HAYEHUEM.

TepMM'H yTo4HASTCA anpenenesnamu, yKasbigakowimi
Ha HanpaeneHue, B CTOPOHY KOTOPOra OTKNOHEHa BEpLUWMHA
OonucbiBaeMoi CTPYKTYpbl. Takum oBpasom, Npu NeeocTo-
POHHEM OTK/IOHEHWW Ta30BOro nosca npasas GepgpeHHas
KOCTb pacnonaraeTcs Bbille NeBOi, a BEPXHAA YacTb Tasa
cknoHseTes K nesomy 6oky nauventa (Puc. 11.2). Mepen-
Hee OTKNOHEHWEe Ta30BOro roACa BbI3LIBAET OrycKaHue
no6GKOBOW KOCTW OTHOCUTENBHO 3a0HUX OCTEN, a 3afHee OT-
KNnoHeHwe nogpasymesaet o6patHoe. [pu NnpaBocTopoHHEM
OTKNOHEHWW rONOBLI Nepoe yxo OKaablBaeTCA Bhille npaso-
ro, a NNOCKOCTM NWUA OTKNOHAKTCA Brnpaeo. Mpu 3agHem
OTKITIOHEHWU rONOBLI MMa3a CMOTPAT BBEPX, 3a[1HAS CTOPOHa
ronoBkl CHNMXaeTca ¢ OCTUCTLIMK OTPOCTKaMW, a MaKyLLKa
OTOABWUraeTCH K3aau.

OB6bI4HO TEPMUH «OTKNOHEHWE» ONWCLIBAET ABNEHWA, Ka-
carwuMecsaronosbl, NNeYeBorononca, rpyaHon KneTkM, Tasau




Pue. 11.1 — Ha (A) Ta3 pacnonaraeTca HeMTpanbHO OTHOCMTENLHO
GiefpeHHON KOCTW M NUHIM nona,

Ha (B) Ta3 OTKNOHEH BNEPEJ, OTHOCUTENBHO W BePEHHON KOCTH, U
NWHWUK Nona.

OpHako Ha (C) Ta3 0TKNOHEH Bnepen OTHOCMTENLHO NONa, HO MNP
3TOM OTKNOHBH Ha3aj OTHOCWUTENLHO GeapeHHON KOCTH; TaKkoe
BCTPEYAETCA AOBONLHO 4ACTO. O4eHb BAXKHO PA3NWYaTh 3TH ABNEHWA,
NOCKONMbKY MOAX0M K Ne4eHuto ﬁy,[l,BT Pa3HbIM B TPEX ONWUCAHHBIX
3AeCh CNy4anx.

npeanntocHs! cTons! . OH MoXeT ynoTpe6naThCA U B LLMPOKOM
CMbICE, HanpUMep, «NPaBOCTOPOHHES OTKNOHEHWE TYNOBK-
Lia oT OcU rpaenTauMn», U B y3KOM, Kak BO (hpase «nepea-
Hee OTKNOHEeHWe NeBOW NONaTkn OTHOCUTENIbHO NPaBoi» UNk
«3afHee OTKNOHEHWe npasol 6e3bIMAHHOW KOCTW Mo
OTHOLLEHMIO K KpecTUy». OnATb-TakW, ANA ACHOro O6LYeHMs
¥ TOYHOCTU NEpeBoAa € 3TOro A3blKa Ha A3bIK CTpaTeruu pa-
60ThI € MATKUMW TKAHAMM MCKIMHOHMUTENBHO BAXKHO NOHUMATS,
C 4eM COOTHOCUTCH YNOTpeGnAeMbid TEPMUH: «NepegHee
OTKJIOHEeHWe Tas3a OTHOCUTEeNbHO 6egpeHHOM KOCTW» — BOT
nonesHoe HabnoaeHue, a pasa «nepegHee OTKNOHEeHWe
Taza» MWL OTKPLIBAET [OPOry HENOHUMAHMIO.

* MoeopoT. B ocaHke cTOA MOBOPOTHI, Kak Npaewno,
MPOMCXOAAT BOKPYr BEPTUKANLHOW OCU B rOPUSCHTASLHOIA

CTpykTypHBIV aHaAU3 @
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Pue. 11.2 — Ha (A) ronoea oTknoHeHa BNPaso, B TO BPEMA KakK Ta3
OTKNOHEH BNEBO.

Ha (B) Ta3 0TKNOHEH BNEpes OTHOCHTENLHO HOTW, FPYAHAsA KNneTka
OTKNOHEHa HA3aJ OTHOCWTENLHO Tasa, Wen OTKNOHEeHa Bnepeq o0T-
HOCUTENLHO pebep, a ronoBa OTKNOHEHA Ha3af OTHOCUTENLHO LUen.
Takoe 3uraaroofpasHoe pacnonoXeHue NPOTUBOBECOB 04YEHb YAcTO
NPOMCXOANT NPYU OTKNOHEHKAX.

NMNOCKOCTK, U, CNefoBaTensHo, TEPMWH 3TOT ynoTpetnsaeTcs
B OTHOWEeHWW, Hanpumep, 6epeHHon U GonbluebepLoBon
KOCTEW, Ta3a, NO3BOHOYHUKE, MONOBLI, MNeYeBOR KOCTH UMK
rpyaHoil Knetku. B HenapHbIx CTpyKTypax (Kak, Hanpumep,
rpyaHas Knetka wnv Mo3BOHOYHWK) MOBOPOT HasbiBaeT-
CA Mo TOMY, Kyfa HanpaeneHa nepefHss CTOpoHa OaHHOM
CTPYKTypbl. Hanpumep, npu npasomM noeBopoTe rofnoeel (0T-
HOCHUTESbHO IPYAHON KNeTKW) HOC UK NOABOPOA0K CMOTPUT
BrpaBo OT rpyauHsl (Puc. 11.3). O6paTute BHUMaHKe Ha 1o,
yTo ecnu 6bl rpyaHas knetka 6bina noBepHyTa BNEBO OT-
HOCUTENLHO Ta3a, ronosa mMorna 6bl 6biTe NOBEPHYTA BNpa-
BO OTHOCWTENbHO IPYAHON KNETKW, HO MNOo-TNpexXHemy ocTa-
Banack Gbl Ha CBOeM mecTe, 6e3 NoBOpPOTa, OTHOCUTENLHO
Tasa unu cTon.
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Puc. 11.3 — Ha (A} mbl BMaHM 0GbIYHbIE NPUMERLI NOBOPOTOB,

Ha {B) BugHO, 4T IPyAHAA KNETKA ROBEPHYTA BIBBO GTHOCHTENEHO
T43a, B TO BPBMs KaK ronoBa NoBepHYTa BRPAEC OTHOCUTENBHO rpya-
HOR KNETKK, HO PACNONAraeTCA HEATPANLHO NO OTHOLUBHUIO K Ta3y.
Ha (C) Mbl OTM&4a8M MeAWANBHLIA NOBOPOT KONEHEH,

B cnydae napHbix CTPYKTYP Mbl FOBOPUM O MEQHANEHOM
WNKM NatepaneHoOM NoeopoTe. B TO Bpems, Kak Takoe cno-
BoynoTpedbneHne NpPUBLIMHO, €CNK pPedb WAEeT O NOBOpPOTE
GeapeHHOR MNKW NNEYEBOA KOCTK, Mbl PacILMPReM ero 3Ha-
YeHue, YToBbl OHO BKAKKHANO BCE CTPYKTYPLI. TO, HTO 0ObIH-
HO HA3bIBAETCA «BbIABUHYTOM» NONATKOM, B HALWIEH TepMU-
HOfIOMWK MPO3BYHano 66l KAK «NaTepansHC NOBEPHYTan M
MEAVaNEHO CMELLIEHHARA NONATKEa», NOCKOMNEKY €8 NepeaHas
NOBEPXHOCTE NOBOPAHUBASTCA K CPERHEN AMHWUN.

« CMelleHne, ITOT TepMUH ofnagaeT Gones LWHUpPOKUM
3HAYEHWEM, HO BCE e OCTARTCA NONE3HbIM, KOTAA Mbl FOBO-
puM 0 NRGOTO pofa CABWrax (Bnpaso-Brneso, Brepea-Haszan
UMK BBEpX-BHU3), KOTOPBIE NPOMCXOgAT 6e3 OTKMOHEHWA.
TaHup! ocTpoBa Bann BKIIOYAIOT MHOTO CMeLLgHWA MoNoBsI
M3 CTOpPOHbl B CTOPOHY, B TO BPEMA KaK rnasa ocTawTCA B
FOPU3OHTAABHOM MNONAXeHUW. AHANOTMYHO TPypHasa KneT-
Ka CMBCTWUTCA Hasag WA BOOK, OCTABaACk OTHOCUTENbHO
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Puc. 11.4 — Ha (A) neped Hamp NepefHee CMELLEHWE Ta3a no
OTHOL'GHUK) K CTONAM M 33AHBB CMELLIeHWE PYLHOM KNETKW NG
OTHOLWEHWIO K Ta3y.

Ha (B} mbl HabGntoiaeM RaTepPANEHOE CMELLEHUE MPYAHOR KNETKKH
OTHOCHTENLHO Ta3a U MEANANEHOE CMELLEHME HUMKHBID OTAGNA HOTH
OTHOGHTENLHO GTOND!, OTMETLTE ANA CebA, YTO 3TO TAOKE MONKHD
0B03HAYNTL W KaK NATEPANEHOE CMELWEHHE CTOMNBI OTHOGCUTENbHO
HUKHErQ oTAENA Horw, [Py 3TOM $acTo HyAeT NPOUCXOAUTD M MEfU-
aNbHOE OTKACHEHWE CTONLI GTHOCHTENBHO NUHMKM NONA.

BePTUKANBHORA N0 OTHOLWEHWIO K nony (Puc. 11.4). KoHeuHo,
noaotHbIe CMELUeHWN, KaK NPABWNO, BbIALIBAKT OTKIOHE-
HWA, Crbbl, @ TaKXKe O4OHE HACTO MOBOPOTHI OTASALHBIX NO-
3BOHKOB. Koraa 3to HeCHX0AnMMO, Mbl MOXEM UCNONb30BaTL
3TY TEPMMHONOrMIO, YTOG6! YETKO OB03HAYWNTE KOHKPETHbIe
AIBNEHWA, HO, KaK Mbl OTMETHAW, Takne hpaskl, KaK «neeo-
CTOpPCHHEE CMEeleHWe rPYOHON KNETKW» WM <ronoBa cMe-
WweHa BNPaBO OTHOCMTEMBLHO Ta3a» ABNAIOTCA TONE3HOR
CTEHOMPaMMON ANA NEPBOHAYANbHOW OUEHKW COCTORHWA
nauyveHTa.

Kak npas1no, NoaBvHaA AONATKa cMeLaeTc B Ndom
M3 LIECTU HANPaBNeHWIA, B KOTOPEIX OHA M3MEHSET CBOe NG-
noxeHue. Taz 06bI4HG ONUCLIBAETCA Yepea NepedHee UM
3aaHee CMeLleHe OTHOCUTENBHO AOALLKEK, NPKY 3TOM Mog-
pasymMeBaeTcs, YTo 5TO NPOMCXOANT B Pe3yNLTATE HECKONG-
KMX OTKIOHEHMIA.
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Puc. 11.5 — (R) Mbl BUAUM NPABOCTOPOHHWA Cr6 NO3BOHOYHMKA

B LUENOM.

Ha (B) Habntogaem npasoCTOPOHHUA CTIG CaMbX HUKHUX NOACHWY-
HbIX NO3BOHKOB, KOTOPbIA YXOAWT B NEBOCTOPOHHWA CTWUO B BEPXHMX
MOACHWYHLIX NO3BOHKAX. BEPXHWE rPYaHbIE NO3BOHKM AEMOHCTPUPY-
0T NEBOCTOPOHHWIA Crin6. KOTOPOMY NPOTUBONOCTABNEH NPABOCTO-
POHHWIA CruG BepXHUX LUEAHbIX NO3BOHKOB. Takoe ONUCAHME U CXeMa
HE BKNIYAKOT NOBOPOTOB, KOTOPLIE 06A3ATENBHO BYAYT CONPOBOX-
[aTb TaKue Crubbl B pasHble CTOPOHbI.

Ha (C) nepes Hamu 3apiHWiA CTWG NOACHUYHOTO OTAENA NO3BOHOYHMKA,
nepeaHnin crub BePXHNUX rpyaHbLIX NO3BOHKOB M HIDKHEN YACTH LWei-
HOTO 0TZeNa, a TaKKe 3afHUA crub cpeHNX WeiHbIX NO3BOHKOB.

* Cru6. TepMuHOM «Crub» 0603HA4AETCH PAL OTKMOHE-
HWIA, KOTOPLIE MPUBOAAT K U3rUBY; 06LIHHO TEPMUH NpUME-
HAETCA B OTHOLUEHWM NO3BOHOYHUKA, HO MHOTLA €ro TaKxKe
MOXHO YNOTPeGATL B OTHOLLUEHUU HOM. ECnu NOsACHUHHLIN
oTAen No3BOHOYHMKA HAKIOHeH BGOK, 3TO MOXHO OnuUcaTh
KakK nocnegoBartenbHOCTb OT KINOHEeHWA Mexay BcemMin NoAc-
HWYHBIMK MO3BOHKAMW, 4TO MbI 06bI4HO o603Ha4aem OﬁLI.lHM
TepMUHOM crmﬁ; 8 OH, ONATE-TAKW, MOXET ObITb HanpaeneH
Brnepen wnun Hazap (Puc. 11.5).

Takum 06pasomM, HOPMaNbHLIA NOACHWYHBIA M3rnG co-
THYT Ha3ag, a HopManbHbIA rpygHor narué — enepeg. B ue-
NOM NOPAO3 NO3BOHOYHUKA MOXHO ONWUCATb KAk «CUIMbHbINA
crnb NOACHWYHBIX NO3BOHKOB Hasad» WMNW Xe 0603Ha4UTh
6onee nogpo6HO: «NOACHWHYHBIE NO3BOHKM CUNBHO COTHYTHI
Haszag o1 L5 — S1 npumepHo go L3, Ho corHyTel Bnepeg ot
L3 go T12»,

OcHoBHOE pasnuqve MexXfay OTKNOHEHWeM W CriGom
MO3BOHOYHWKA COCTOMT B TOM, WOET NM OTKNOHEHWe OT
«HOPMbI>» MO NpAMOK UNKU No Kpueol. Ecnn rpyaHan knetka

CTpYKTYPHbIF aHaAu3 @

OTKMOHeHa BMEBO, Mbl MOXEM MPeanonoXuTs, 410 nuéo
(a) Tas aHanorM4HbIM 06pa3oM OTKMNOHeH Bneso, nvbo
(6) NOACHWMYHEIA OTAEN MO3BOHOYHWKA XapakTepuayertcs
NeBOCTOPOHHUM crnboM. [lanee Xe, MexaHudeckvue xa-
pakTepMCTUKM MO3BOHOYHWKA TAKOBbI, YTO NEBLIA Crnb B
NOACHWYHOM OTAEere BbI3OBET, CKOpee Bcero, Npaskli no-
BOPOT HECKONbKUX M3 3a[]eNCTBOBAHHLIX B 3TOM W3MeHe-
HWI NO3BOHKOB,

Monb3a aToro NPoOCcTOro U, TeM He MeHee, NOHATHOMO
Habopa TEPMUHOB 3aKIOYAETCA B TOM, 4TO 9Ta TepMu-
HOMorua no3eonseT 6bIcTpo 0603Ha4YUTE FNaBHbIE Xapak-
TEPUCTUKM OCAHKW NauWeHTa, a Takke B TOM, 4TO C ee
MOMOLLIbI0 MOXHO ONWUCaTh CNOXHbIE B3aUMOOTHOLLEHUA
B Menb4aiwmx nogpobrocTax. Halle nepeoHavanbHoe
HabnogeHWe, KpaTko 3anvcaHHOe KaK «OTKINOHEHHbI
BIIEBO MN/1e4eBOW NOAC», MOXET 3aTeM pasBuTLCSH, B Xode
TWATENBHOTO OCMOTPA, B «OTKIIOHEHHDBI BNEBO Ne4eBoi
nosc ¢ NnepegHUM OTKNOHeHMeM W MefuanbHeIM MOBOPO-
TOM I'IpaBOI:"I nonaTtkn 1 meguaneHbIM CMELLEHUEM nesown
nonarku». Takum 06pas3oMm, Bpaq MOXET MpPW XenaHuu
DOWTK 00 Heo6xoauMMO CcTeNeH geTanu2auunm Nubo 0606-
LeHWA, onucaHue UKcupyeTcs BbICTPO, ero NIerko To4HO
nepefartb Opyromy Bpadvy WM MHCTPYKTOPY Mo TenedoHy
UK 3NEKTPOHHOW NOYTE, ecny Bpay cripaluveaeT coBeTa
WM pacckasbiBaeT 06 yCneLlHon cTpaTermi neveHums,

[oBopsA 06 3TOM YypoBHE 6oNbLUeH NOAPOBHOCTY ONK-
CaHWA, CTOMT BHMMATENbHO OTHECTUCh K MO3BOHOYHMKY,
nnevam v cronam, 4Tobbl HETKO OnpeaennTs, kakum obpa-
30M MOXHO CUCTEMaTUHECKU NPUMEHATL HaLly TePMWHO-
norunio. Kak y>xe oTMe4anock, Mbl MOrn 6bl 06061LMUTE Ha-
6nopeHns (Hanpumep, «No3BOHOYHWK B obnacTh Topca B
LiesloM MOoBepHYT BMpaeo») UM MakcUManbHO HanonH1TL
Hallle onucaHwe geTansaMn ocMoTpa (Hanpumep, «No3eo-
HOYHUK OTKNOHEH BNEBO W MOBEPHYT BNpaBo OT KpecTua
po L3, oTknoHeH enpaso v noeepHyT Bneeo ot L3 go T10,
a 3atem noeepHyT ernpaeo ot T10 npumepHo Ao T6, CorHyT
Brepeq A0 BEPXHWX LUEAHbIX NO3BOHKOB WU BHOBL MoBep-
HYT BNEBO B LUEMHOM oTgene, Tak 4Tobbl NUUo CMOTpeno
B TY )K€ CTOPOHY, YTO ¥ Tad»). [bITasck NOHATL, YTO Npo-
ncxoaut B Gonee KpynHom macwrabe uenbix Muodacum-
anbHbiX MEepuaWaHOB, NonesHo genatk OGbicTpble oblime
HabnoaeHus. bonee nogpo6Hoe Xe onucaHue NoMOoXeT
Bam CO3Aarth CreuuanbHylo CTpaTeruio npuema, Hanpae-
FIEHHYI0 Ha BO3BpaLleHue MNO3BOHKOB, W YETKO MNOHATL,
KaKMe KOHKPETHBIE MblLLbl U faXe OTOEeNbHbIE BONOKHA
cnefyeT BKAKOYUTL B NAaH NeveHus.

Ocob6blit MHTEpPEC BbI3LIBAKOT NONATKW, MOCKOALKY OHW
KpanHe nopBuxHel. ONWCbiBaA NNevyo NpoCcTo Kak «Bbl-
BeAeHHOe Brepen» WM «CMeLleHHOe Ha3af», Mbl JTerko
MOXEeM NponycTuTb (CKopee naxe, obsA3atensHoO npony-
CTVM) MHOXECTBO MEroYen, Nexalnx B OCHOBE Ccneuu-
chukm markmux Tkaden. Npepcraeste cebe Takoe onucaHue
nonaTtku: «npagas fonartka NnoesepHyTa MeguaneHo, oT-
KNoOHeHa Briepes M cMelleHa Hasag». [po Takyw nonar-
KY MOXHO CKas3aTb «BbiBedeHa Brnepeg», HO Torga Mbi He
OTAMYUM MeguanbkHbii NMOBOPOT OT NaTrepanbHOro U He
o0603Ha4MmM oTknoHeHve erepeq. OpHako obe 3Th YepTobl
MOTYT NMPUBECTU K CEPLE3HbIM BbIBOAAM
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KacarenkHo TOro, KAk MHTEPNPETUPROBATL MOAENE OCAHKK U,
crnenoeatensHo, Kak ¢ Hel pabotarth. BeieenerHoe Briepen
nAe4o NPAMOI JOporor NPUBEAET HAC K nepeaHen 2yduaTor
MbilLILE MNK NOANONATOHHON (hacuuW; AONONHWE ONUGEHWE
AeTanamu, Mbl CMOINK Bl TaKXKe B3FNARYTL Ha Manyio rpya-
HYIO MBILLILY W KNIOYMHHO-TPYOHYIO thacumid. Ha 3ToM ypos-
HEe ONUCAHUA Mbl NOAXOAUM K HALel paboTe ¢ Kyaa Gonee
CEPLeGHbIMW MPefdcTaBneHWAMIU. TakK BOZHUKAET M «auc-
Kypc» {(HoBas cucTema earnanoe — Mpum. nep.) B coepe
maHyanbHoR Tepanui (bodywork), rge HakoHeu-T0 noruka
MOXET BbITECHUTL Maruio,

ONUCHIBaA CBOWCTBEHHYI) YENOBEKY CAMKHYID XONL6Y
Yepe3 BCIO NOAQLUBY CTOMLI, CNedyeT NPOABUTE K HEW Oco-
606 BHUMaHMe. Korga Mb! FOBOPUM «NOBOPOT», OBCYXAas
ronoBy MNK NO3BOHOYHWUK, Mbl MHTYUTUBHO XOPOLLO NOHKMMA-
&M, 4YTO MMEeTCA B BUAY. Tak Xe& fenc obCToUT M ¢ OTKNRO-
HEeHWAMU Ta3a, NNeYeBorg NoAcCa W NOBOPOTaMU NNE4eBOH M

" GeapeHHOR KoCTeik. OOHAaKo Xeé KOrga Mb) A0XOAMM OO0 CTOR,
TO BUAWM, 4TO ANUHHAA OChk NNHCHEBI K CaMOM CTOMbI rop-
30HTaNEHaA. Y710 e TorAa Takoe «naTepanbHei NOBOpoT>
CTONLI? JTO CNOBOCOYATAHWE MOXET O3HA4ATb, YTO nubo
nanelbl CTON CMOTPAT Nopasano nartepaneHee NATOK, MNW YTO
BEPXHWE NOBEPXHOCTH CTOMN PacNonarakiTcA ropasfo nare-
panbHee NOAOIIBEHHLIX NOBEPXHOCTEH [CYnMHMpPOBaHHAR
CTONA), U KaXOAA W3 3T WHTepnpeTauuii Gyget NoHATHA.
Ana Toro, YToOBI HE HAPYLWATE CUCTEMHOCTL, TEPMUH «NO-
BOPOT> B HaWeMm A3bIKe BCcerga 0603HaYaeT NoBOPOT BO-
KpYr BepTUKANEHOM OcH. Mo3TOMY «naTepanebHbiid NOBopoT»
CTOMbI 03HA4AAT, 4TO NanbUbl CTOMLI PACAONAraINTCA nate-
panbHee NATKK (a, CNenosaTensHo, MATKWE TKank BAONE Na-
TEPANLHOTO CBONA MEXOY HAPYXHOW CTOPOHON NATKW K MK-
31HUEM CTONBI YKOPOUeHbl). [ANA ONMCaHNa CTOML), BEPXHAA
NOBEPXHOCTL KOTOPOW PACcnNoONOXeHa narteparnbHee nNoao-
LUBEHHOM NOBEPXHOCTY, Mb! ByOeM roBopuThb «NaTepansHoe
OTKAOHEeHKUE», NOCKOAbKY 3TC M3MEHEHWEe NPeACTABAAGT CO-
604 NOBOPOT BOKPYr rOPU3OHTaNEHOM ocw. Ecnu y nauvex-
Ta ( -bunions), 2To MOXHO DAWCATE KaK «NOBEPHYTHIA
natepancHo 60ALLUOA Nanel cTonbl» (OPUEHTHPYACE, CKO-
peg, Ha GPEedHIoK MAHWUID TEend, a He HA CPeQHIOK MUHWIG
CTOMbI),

MoCckanbKY NATOMHAA KOCTb, KAK NPABWID, UIPAsT KO-
4EBYI0 PoMbk B NOANESPXKE 3aHEN HacTH Tena, Mbl npeanara-
£M 14 HECKONBKO NPUMEPOR ONUCaHKUA 3ToW KocTh. [oBopa o
YenoBeke, BepXHAA 4acTk NATOMHON KOGTH KOTOPOre pacno-
NOXEHa MegUaNLHES, YOM HUXHAA HaCTb, Mbl CKKEM, 4TO ¥
HEro «MeaVanLHOe OTKAOHEHWE MATOYHOM KOCTU». ECnu na-
TEépanLHan CTOROHA NATOYHOM KOCTU BLIGAETCA BRepeq no
CPABHEHWID ¢ €8 MEAWANBHOW CTOPOHOW TaK, YTO NepegHAs
CTOPOHA KOCTH CMOTPUT MEAWANBHES, Mbl CKaXKEM 00 3ToM
— B8 COOTBETCTBMM C HALLEH TEPMUHONOTMEN, HO HECKONBKO
BPaspes ¢ OXMAARMAMK — «MEOUANEHBIA NOCBOPOT NATOYHON
KOCTH OTHOCUTENBHO GONbLUISGEPLOBOA KOCTU»,
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Ana ceo60gHOrG o6paieHa ¢ 3TUM ASBIKCM AOCTATOMN-
HO Aga 4aca NOTPEeHWPOBATLCA, A 3aTeM napy Hegenb pe-
rynApHG NONL3OBATECH MM ANA 3aNWcel, 4To6b) clneriuTs
cam npouecc. KOHEYHO, MOXHO UCNONL30BATE W Gonee Npu-
EbINHBIE BbIPAXEHMA TUNA «HU3KUE CBOALE» WU «NIPORUPO-
BAHHAA CTOMA», KOrga Toro TpedyeT TOT WAK WHOR CNyYai,
OAHAKO MPUHATHE ITOR TEPMUHOMOMMK NPedoCTaBWT Bam
G0nNbLUE apryMeHToB, NPUAACT NErkoCTe M TOYHOCTL TOraA,
KOrAa ABYCMBICNEHHOCTH HEOBXOAWMO MadexaTb.

Onneae, K yACBONBCTBUIG Nevallero epava, ckenet-
HYIO FeOMeTPMIO NALUEHTA, MOXHO NEPEXCANTE KO BTOPO-
My aTany.

War 2: oyeHxa cOCTOARNA MATKHX TKAHEH

Ha eTopom 3Tane Heo6xOmUMMO MPHIOKWTL CO3OAHHYIO
CxXeMy K MArKMM TKaHAM nagueHTa v NOCMOTPEeTh, Kakum
0fpa30M OMCAHHBI® CKENETHbIE B3aMMOOTHOLLEHWA MOrMH
ObITh CNPOBOLMPOBAHLI U KAK OHW NOAAEPKWUBAIOTCA B AAH-
HbIA MOMEHT. OOHOM M3 TaKWX CXEM ABNAETCH KOHUenuws
MuatacumManbHbIX MEpMAMEHOB aHATOMWMECKMX NOE3N0E,
W e€ Mbl 34eCb W 6yeM NPUMEHATL, XOTA TAKKE MOXHO 38-
AeACTBOBATL U APYIVe MeTOaWKN.® - 1¢

Brauane Mb! JONKHEI 3384aTLCA BONPOCOM «Kakwe MArF-
KM@ TKaHW OTBEYAIOT 3a HATAXEHUE WK NOAOEPMAaHUe CKe-
neta B TOM NONOXEHUM, KOTOPOS Mbl ONMCANM HA MEPBOM
atane?». M 3a HUM Cpasy Xe cnegyeT BTOPOA BONpoc: « K
KakMM MUOGacUManbHeiM MEPHOMAHAM NPUHAOMEXAT 3T
MUODACUWANBHBIE KOMMOHEHTBI M KAK OHW CBA3AHLI ¢ 06HA-
PYKEHHBIMW N3MEHEHWAMW? »

HanpuMep, €cnv mbl ONpEaenunA, 4TO TAa3 OTKIOHEH
Bneped, TO YOSPKMBAOWMMY 3TO MONOKEHUE MACKMMK
TKAHAMKM MOryT 6bITh crubaTenm 6egpa — HanpuMep, MUO-
hacuma NoOB3AOLWHOR, rPebEeNYATOn, NOACHWHHOW MBI,
NPAMORA Mblwubl 6epa MNK HaNpPAraTeNA WupoKor cacumm.
3axuMbl B NepebIX TPeX W3 HUX NPUBEAYT HAC Ha MMyOwH-
HYH (HPOHTANBHYI0 AUHUID, NPAMAR Mblwua Geapa uAu (4To
MANOBEPOATHO) NOPTHAXKHAA MbILLLA MOMYT YKA3aTk HAM Ha
FloBepXHOCTHYIO (hPOHTANBHYIO NWHKID, A HANPAraTent Wi-
pokoi chacymu 2acTaguT 3aayMaTecs 06 ysacTin Cnvpank-
HOM IMHAK. AW Xe, YTO TOXE BO3MOXKHO, Ta3 MOXeT noa-
BepraTbCA HATMKEHWUIO C3a0M BHINPAMISIIOWWMA MbILILIAMW
(MoeepxHOCTHAN 330HA NUHUSY) WK KBAOPATHON MLILLLEH
NOACHWLB! (MNyGuHHAA hpoHTaneHan MNK NaTepancHas nw-
HWK).

Ecnu nne4o ¢ npaBoil CTOPOHEI NOCENUAOCE Oanblie
OCTUCTBEIX OTPOCTKOBR, 4em nNneyo ¢ neBoi CTOPOHLL, MBI
MOXEM NOCMOTPETL, HE YKOPOYEHa N NepepHAn 3yG4aTan
MeIlUA. Ecnn paboTa Hag 0AHOW 3TOW MblUed npueeneT
K cTabMNBHOMY NEPEMELLIEHWIO NONATKW, TO BCE CINOXMNOCH
YOA4YHO, HO eCNK HET, HaM cneayeT OUeHWTE COCTORHWE BCer
TNUPANEHON NWHWW: MOXET GbiTh, NpaBble petpa cbnuxa-



totcA ¢ ASIS? BoaMoxHO, yONWHeHMe NeBOI BHYTPEeHHeH
¥ NPAROA HAPYXHOW KOCLIX MBHUL 11 CONPOBOXAALLEN X
hacui NOIBONWT 3aKPENUTL M MHTEMPUPOBAT: Pe3yneTaT,
MONy4eHHbIA Ha 3y0HaToi MbltuLue.

QOpHako, BO3SMOXHO, KOPOTKas 3yH4aTas MeiwUa BO-
obwe He OTTArMBAET NONATKY HW AATERanbHO, HXU BHWU3, a
CKOpee, Cama NnonaTka NosepHyTa meguarnksHe {a 3T0 4acTo
COMPOBCKNASTCA 3aMETHLIM NAaTEPansHeIM CMBLLSHKEM). B
TAKOM CNy4ae Mbl MOXEeM ApednonNoXuTe, YTO 34eCh 3aMe-
WaHa mManas rpygHan Meilla (OHA OKA3bIBAGT HATAXEHWe
BHM3 1 KHYTPU HA KITIOBOBUAHBIA OTPOCTOK, Y&M K CO3AaeT
MEAWASEHBIR NOBOPOT WAN NEPEAHES OTKACHBHKUE, UNK U TO
i gpyroe). Ecnu xe padota ¢ Manon rpyaHOR MmbilLUER 1
CBASAHHOW ¢ HeW thacured Npobnemy He PeLAeT, HaM, BO3-
MOXKHO, npugeTca pasotate ¢ [OBSPXHOCTHOA (PpOHTANL-
HOW NUHWER PyKA uNK € MMyBUHHOW QPOHTAMBHOA NMHKUER,
MK ¢ CPOHTANBHOA YHKUMORANEHOW NWHWER, YTOOKI NO-
HATb, MOXET MM «NOATANKUBAHNE» MANOA MPYOHOM MbILLILbI
€O CTOPOHBI €€ COBAUHEHWA CNOCOOCTROBATE 3ChtheKTUBHOW
PeaKkurn Ha NokansHoe BO3SACTBKE,

BaxHO MOMHWTE O TOM, 4TO YHACTKM OTAENbHLIX NMHWA
MOTYT (HOPMUPOBATL NPOGNEMY HEIABWMCMMO OT NUHUW B
uenom. Takxe BaKHO He YNYCKaTb BECh MEPUAMAH M3 Buy,
NOCKoNLKY, paboTas NpenogasaTenem, A 3aMeTWA, HTO Bpa-
YW NPAKTUHECKN BCEX METOOMK NPOLONXKAIOT CNefosaTh Me-
XaHNCTHHECKON TPaaULMM M CTAPAIOTCA HA3LIBATE KOHKPET-
HYIC MbiLULY, OTEEHAIOLLYIO 3a TO MW MHOE NOAOXKEHWE Tena
WNKW ero YyacTu, Takoe NPEacTABNeHHE, KOHEYHO, He ABIAST-
CA HEBEPHBIM, HO OHO BCE X€ OrPaHUYeHO.

Huxe Mbl, ¢ NnoMoLkio hoTorpathuil NAUMEeHTOB, Mode-
AMPYEM NPOLIECC «CHATLIBAHWA C TENA» HE BTOPON cTagun. 1
XOTA HA 3TOM 3TANE MOXHG WCMONL30BATL LENLIA PAL, CXEM,
ytofbl NPOAHANW3UPOBATL pacnpefsneHe MArKUX TKAHe:,
Mbl, 4TO BMONHE NOHATHO, OTAAEM NPeAnoYTEHWE KOHLIENUMK
MUOthacUManeHLIX MEPUAMAHOB AHATOMUYECKHUX NOe3AoB.
OnHaKo 3Ta NATUCTYNEHYATAR CXeMa MOKET NPUMEHATLECA KU
EHE 3aBWCHMMOCTH OT COGCTEBEHHO HALEA MEeTOOUKM,

Bce Gnuxe 3HaKOMACE ¢ CUCTEMOR, TpebyeTeA BCAro
MUHYTaA-Apyras, 4Tofbl NPOaHANW3INPOBATL, Kakasa M3 nu-
HUA MOXET y4acTBOBATE B (ROPMWPCBAHWWA TON MOOENW
OCaHKW, KOTOpYID Bl Hadnigann Ha nepBom stane. Kak
NpaBuno, NOBOPOTHI KOPMYyCa W HOU CBUMASTENbCTBYIOT 06
y4actun MTNyGuHHON hpoHTaneHoR nnu CnMpansHOR NK-
HUA, UK & ux obenx. [oBopoTel pykik (PopMUpyOTCa ¢
nomoLbiy [NyBuHHOM hpoHTaNbHOA AMHWKM WNKu TRYBWH-
HOW 3agHER NMHUKY PyKM. HapyleHWA aBYCTOPOHHER CHM-
METPUM 2AYACTYIO CBA3AHEI ¢ PASHLIMKM yyacTkamu JlaTe-
pansHoi NMMHWKM. Boerga HeoGxoguMo OUEHUTE W OTMETUTL
Gananc wmexgy [losepxHocTHOW (porTaneHOW KW 3a0HeR
nvHMAMK. Echn KaxeTcA, 4To gadHas mogens (bopMupyeT-
€A 0TAENbHBIMA MBILLLAMK, MBI GTMEYAEM, K KAKKUM MUHUAM
3TW MbILLLBI NPUHARNEexXaT. OTHOCUTENBHOE PACNONOXEHe

CIpYKTYpHBIF aHaAW3

NUHWIA TAKXKE WMeeT 3HaqeHne {Hanpumep, MOJT HaxoauT-
ca Hwwe oTHocuTenwHo N3N, CPN «ynanra» NO CPABHEHWO
C NOBEPXHOCTHBIMW NMHUAMK U T.4.).

Iar 3: pa3BUTHE WHTETPHPOBAHMDR MCTOPHH Gonesnu

Ha TpetbemM aTane Mbl 06beuHASM BMECTe CKENeTHYID
W TKAHEBYIO HUTK HALIEro WCCNENOBaHUA W «CrneTasm» 1x
B MCTOPWMIO — BCEOXBATHOE NPEACTABNEHHE O MbILUEYHO-CKe-
NETHOW W ABMraTENLHON CUCTEME NAUMEHTA — DCHOBLIBAAGE
Ha ero UCTOPUKM GONE3HW M COBOKYMHOCTH BCeX (pakTopos,
KOTOPBI® Mbl BAGWM CEMW 14 O KOTOPBIX MOXHO y3raTh ¥ Ca-
MOT0 NauWeHTa. Tak MOXET BeIrMAAETL NPOCTOR (W ogHOGO-
KW} pesyneTaT 3TOro Npouecca:

MauneHT-NpapLa Xanyerca Ha 60Nk B BEPXHER 4acTH
npaeoro nne4a. Mo HaWwMM HAGMIREHWAM, YKOPOYeHs! ne-
ean CnupaneHas, npasas OpoHTansHan yHKUWOHaNLHAaR
v npaean JlatepancHas nuHud. 3aaanblid WIPOK B TEHHWC,
Korga nauWeHT NoKasan, KaK WMEHHO OH UMpPaeT, Mel OT-
METHMNM, YTO BCE 3TH TP NMMHUAW YKOPaHWBAKTCS, 4YTOOLI
CO30aTe HATAKEHWE HA NMeYo BHM3 U BNepen OT rpyaHoN
KNETKW. 372 HEONFan NONBITKA YCUNUTE NOQAYY NPUBOOWT
K HEraTMBHBLIM AONFOCPOYHBLIM NOCNEACTBUAM, CO3AABAA HA-
NPAXEHWE HA TPaneuWeBURHYKY WM POMOOBMAHLIE MBILLLI
WMNK Ha MBILLILLY, NOAHWMAIOLLYIO NONATKY,

LWar 4: paspaboTtka cTpaTernus

Ucnonb3ya «WCTOpWIO» TPETLErG 3Tana, Ha 4YEeTBePTOM
Mbl (POPMYTINPYEM CTPATEMMIO NPUEMa NNN CEPMA NPUEMOB,
OCHOBLIBAACH HA HAallem maclTabHOM NpeacTaBneHWH ©
CTpyKTYpe naumenTa. Tpoaonxaa paboTarb © TEM Xe nauw-
BHTOM {ONATL-TAKW NPW YCNOBKMK, YTC Mbl PACCMATPUMBAEM
AUWe ogH hakTop W3 TOMo MHOXECTBA, KOTOPeE Npenof-
HECET Ham MGOHA KOHKPETHEIA NALMEHT), Mbl pewiaem nNpo-
pabotate npaeyw NarepansHywo AuHve o1 Gegpa go noa-
MEILLKK, FEBYI0 CRUpAanbHYD NUHMIO OT fesoro pebpa oo
Npason Nonatky i MpOHTaANBHYS (DYHKUWGHANLHYIO JIMHUIO
N0 HANPABNEHWIG K NPABOMY NNawy.

Lar 5: oueHKa U NEPECMOTP CTPaTeruu

Ha natoM stane TpeGyeTcA BHOBL OUEHWTH BCK MCTD-
pUIO NALMEHTA W hawy CTPaTErvMio B CBeTe Pe3ynbTaToB M
HOBbIX paHHLIX, ONpoGOBaB Ha Hallem BOOOPaXaeMoM na-
LUMEHTE TONBKO YTO COCTABNEHHYIO ANA HErO CTRATETMIO, Mbl
oBHapyXMBAEM, YTO MNEY0 B UENOM BO3BPALLEHG HA MECTO,
HO CO CMWHBI CTana o4eBugHa MMMOGHIIBHOCTL MeXay no-
NATKOW W NMNEYEBOH KOCTHIO, NO3TOMY Mbi NepecMaTpusasm
HAWY CTPAaTermic Tax, YyTobel OHA BKIIKHANA ¥ TKAHW NoABe-
ca nneya B cocraege MySUHHOW 3aAHEA MMHUIA PYKH.
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Flockonbky Gonbwasn 4acTe TPETLETO U BECh YeTBep-
TLIA U NATEIA 3Tanbl TPEOYIOT PABoTE! € MUBLIM, «OblLLA-
UMM NALMEHTOM>, B CREAYIOLLEM Pa3aense Mbl NPUMBOaUM
6onee N MeHee CRyYaiHo BoiGpaHHble doTorpadmm na-
UWEHTOB, HA NPUMEpPE KOTOPbIX M AeMOHCTPUpYIOTCA LLark
11 2 {a geTanu HeKOTOPbIX NOCNeAYOLLWX 3Tanos BCTAB-
NAOTCA, TRE 3TC BO3MOXHO).

3peck 04eHb BAXKHO OTMETUTL, YTO HET HK-
4Yero OCOGEHHO YBNOKATENLHOrO B TOM, YTOOLI
obhapate CUMMMETPUYHOR, COANAHCMPOBAHHOW
CTPYKTYPOW Tena. ¥ Kaxaoro csofl MCTOPUA, W,
BHE BCAKONO COMHEHWA, CAMBIM MHTEPEeCHbIM
M COCTOABIUMMCA NMIOOAM, C KOTOPLIMK A WMEl0
HeCTb M YAOBONLCTBME padoTaTb, CBOWCTBBHHA
fIBHaA acuMMeTPHA. Kak pas HanpoTve, Nogawu, oT
NPMpPoAL HafeNeHHbIE TenoM CcOHANAHCHPOBAH-
HOW CTPYKTYPLI, B MEHBLIGH CTENeHn Nnojsepxe-
Hbl BHYTPEHHIM NPOTUBOPEYMAM, & NOTOMY MOryT
6biTb 4OBORLHG BAHANBHbLIMI U HE OYEHb AKTHR-
HbiMW. Korga mbl NOMOraeM 4enoBeKy crpa-
BMTBECA C 8o CUNBbHO U3MEHEHHOM CTPYKTYPOR W
BEPHYTBCA K COANAHCMPOBAHHON OCAHKe, Mbl HE
Oenasm nx MeHee MHTEPEeCHbIMM, XOTA, BEPOAT-
HO, AAaeM WM BOSMOXHOCTE OOPEecTH Gonblee
CNOKOWCTEME UMK CNPABUTECA C HEBPOTHMHECKIUMH
CUMATOMAMH, UMK WCABITBIBATL MEHLLLYHD GOMb.
Toneko BOT 30ECL AABANTE YETKO AOTOBOPUMCH,
YTO Mbl HE NPUNUCHIBAEM HWKAKOrG HPaBCTBEH-
HOrO NPEMMYLLECTBA Tem, KTO NPAM 1 ypasHo-
BeweH. McTopya Kaxaoro HenoBeka, CocToALas
3 MHOXeCTBa (DaKTOPOB, OCMKHA PA3ZBOPaYW-
BATLCA W 3aBEpIAaThCR, PAasBOPa4MBaTLCA U 3a-
BEpLIaTLECA BHOBL M BHOBL NO XOQY XU3HEHHOro
nyTH. M Ham, CTPYKTYPHBIM TepanesTaM, Kak W
aKkywepkam, NpeacTaBNASTCA CHACTMEBIA LIAHC
NPUCYTCTBOBATE NPK POXOSHUM AONOAHUTENBHO-
rO CMbIGNA B UCTOPMK KaXaoro NauueHTa.

AHANN3 OCAHKN NATH «NALUEHTOB»

NMaunent 1 (Puc. 11.6}

B nepebih pas ocmartpuean Gyaywero nauueHTa, Mol
KaK ¢neayem Noacq TbIBaeh BCE NPeUMMYWEcTsa U No-
Ghbl, KOTOPEIMWU NALMEHT CMOXET OGOraTHTL Hallle C HKUM
COTPYAHMYECTBO, Nepen TEM, KaK TwaTenbHO ONUckIBaTh
HapyLWeHus, kQTopble CTaHyT HaweW 3a6oTol. 3feck
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nepen HaMKU KPenkui Monoflor 4eNoBeK, KOTOPbIN, KaXeT-
€A, NACTHO CTOUT HA Horax, hurypa ero AOBONBHO HENNOXO
BLIPOBHEHA, OH ABHO YMEH W roToB K AeACTEMAM. 3aMeTtHa
HEKOTOpas UepedbpoTOHWMECKANA TeHASHUWA, MpYAe Cnerka
Bnanas, HabNIJAeTCA rNYGMHHOS HANPAXKEHWE B «CPEQHeM
Kynake» (no TepmyHonoruv @unnuna feitv), oTmeyvaemoe
W3-3a OTHOCUTENbHOMW HEXBATKM FNyOMHbI MFPYOHOR KNETKM,
CnokoicTeME, CMNA U YNOPCTBO, KOTOPBIMKM, CYAA 1O BCe-
My, 06nanaeT HaL NAUMeHT, NOMOrYT HaAM Ha HALLeM NyTK,
&CNY HaM yOACTCA BbI3BATE WX HA NOBEPXHOCTH.

War1

OTMeTHB BCe 3T obWMe (M LEHHOCTHO-3HAYNMBIE) CO-

. 06pakeHWA, Mbl MPUCTYNAEM K NEPBOMY STaMy, MAKCHMATb-
| HO OGBLEKTUBHO ONMCLIBAA OTHOCUTEILHOE CKENeTHOe pac-
nonoxenwe, [NAAA Ha NaTepankHLIE OTKNIOHEHMA cnepegy,

Mbl OTMEYAEM, HTO APKOM YepToi 3TOr0 NaureHTa AsnaeT-
€A NeBOCTOPOHHEE CMEWEeHWe rPyaHoR Knetku (D). B no-

NOAHEHWE K 3TOMY Mbl HabnoaaeM HE3HAYMTENBHOE NEeRC-
. CTOpPOHHES OTKNOHEHWE Taza, nNerkoe Npasoe OTKNOHEHKEe
f Nnevesoro NoAca, Npapoe OTKNOHeHWe LWeHHOro oTAeNa no-
 3BOHOYHMKA W1, KaK cnencrTele, neeoe OTKNOHEHWe ronoshbl

No OTHOLWEHWIO K WeAHOMY oTAeny. MonoBa cMeweHa BReso

I GTHOCUTEMILHO Ta3a, HO OCTaeTcAa B HEﬁTpaﬂbHOM nonoxe-

HMW MO CPaBHEHWIO C FPYAHOM KNETKOW. KaxkeTen, nesas

E HOra OfHOBPEMEHHO W KOPO4e, M HecaT SOonbLUYHD BeCoBYID
£ Harpyaky.

Heckonbke cnoxHo, B KoHTekeTe diotorpadiav, nepe-

| naTk OETANM N3rMG0B MO3BOHOMHWKA, HO KAKETCA, MTO fo-
® ACHUMHBIE NOABOHKM OTKNOHEH! BNEBO OTHOCUTENLHO NoNa,
. HO HENTPANbHO PACAIONONKEHL! MO OTHOLUBHWIC K NEBOCTO-
. POHHE OTKMOHeHHOMY Tady (G) . UmeeTca Tarkke npaeo-
F CTOPCHHUA M6 B HUXHUX MPYAHbIX NO3BOHKAX W, panee,

NPABOCTOPOHHWIA CTUG B CAMbIX BEPXHUX FPYAHBIX M HUXKHWX

' LUSMHBIX MO3BOHKAX,

Hro KacaeTea NOBOPOTOB, Mbl HAGMKAAeM NpaBbIA No-

E BOPOT FPYAHON KNETKKW, MPOTUBOBECOM KOTOPOMY CNYXWT
E NeBOCTOPOHHMIA NOBOPOT WeNHbLIX NO3BOHKOB (E). Mbl Tak-

Xe BUAVM MeOnanbHbIA NOBOPOT O60MX KOMEHen (OTHOCH-

| TenbHO KAk CYONbl, Tak 1 Gegpa), XoTA 3Ta uepTa Gonee

QUeBMOHA C NPABOR CTOPOHBI TENA NAUMEHTA. OGe nneve-
BbIX KOCTW, BUOWMO, NOBEPHYTH NAaTepanbHe, eCnv OpveH-

E TMPOBATLCA HA TO, YTO NOKTEBLIC AMKU K Gonblwne Nansugl

pyK ¢MOTpAT Bnepef. Ecnu 6onee AeTansHO 06pATHUTLCA
K NieYeBOMY NOACY, MOXHO CKa3aTb, YTO Npagoe nnevo 8
Gonblled CTENSHW CMeWEHO NaTepanbHO M CMELLBHO Kaa-
IM, Yem nesoe.

Haéniogenus co cNHbE NOATEBEPXAAET HALWW BbIBOOL!,
NONYYeHHbIE 0T HaBNIoAcHNA NepeaHei CTOPOHBITENA, aTak-
¥e AaeT U RONCAHUTENBHYIO MHopmaduio (G). O6e nATou-
HblE KOCTW M CTONbI CNerka OTKNOHEeHs MeauansHo. Jleean
6e3biMAHHAN KOCTb (BegpeHHan KOCTb), BUOMMO, OTKNIOHEHa
ckopee Bnepeqn OTHOCUTENBHO K Npaeci. Mel nopTeepxaa-
€M MNpaBbifi NOBOPAT PYAHON KNETKM 1 NNEYeBOrQ NoaAca no
OTHOLUEHWIO K TA3Y, 4 TAKXKE U YPABHOBELLMBAIOWMIA NesbIA
NOBOPOT LWEMHBLIX NOIBOHKOB.
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M 3anyTeiBaoUWEeM Hac Nepexoge o7 Buaa cnepeu
K BUAY C3agu, KaXeTcA, YTO ronoea (BUa C3agM) cMeLleHa
BNPABO OTHOCWUTENBHO MPYOHONW KNeTKK W Taaa, B TO Bpems
KaK Ha CHUMKe Cnepeaun OHa YeTKO cMelleHa BReso OTHO-
CWUTENBHO Taga. 3TO YKasbiBaeT HA HEOGXOAMMOCTL NOBTOP-
HOMO HAGAAEHWA, YTOOL! Pa306paTLCA, KAKOS U3 3TUX U3-
MEHEHWA HAWGONEE NPUEBIYHO, UMK Xe 4TOGLI HA AaHHLIA
MOMEHT OCTABWTE 3TU NpoTHBOpeva ke hakTel.

Cooky Mbl HadnMopaeM HeGoNbLICE NepeaHes CMeLle-
HWE Ta3a OTHOCUTENBHO CTOM W ACNONHWUTENEHOE NepeaHee
OTKNOHEHWE Tasa N0 OTHOWEHWI0 K GelpPeHHbIM KOCTAM
{B 1 F). ViMeeTcA, cNenopartenbHo, M 3aaHWA YANWHHEHLIA
CruG NOACHWYHLIX NO3BOHKOB, XOTA MPYAHAn KneTka NWLb
cnerka OTKAOHeHa Hasaf. HWXHMe LieidHble NOSBOHKM 3HA-
HUTENLHO COrHYTEI MAW OTKNOHEHB! Bnepen, YTo NPUBOOUT
CMELLISHWIO FrONOBbI BNepes OTHOCUTENBHO FPYSRHON KNETKK
1 Taza. BepxHue LWeAHLIE NO3BOHKW CHMLHO COMHYTHI MNK
OTKINOHEeHL! Ha3af, HToGbl COCTABWTE NPOTMBOBEC HUXHAM
WeAHbIM NO3BOHKAM Tak, YTOOLI FONOBA OCTABANACE B MO-
PUIOHTANLHOM NONOXEHWKW, [NNgHeBoi NOAC CMeLUeH Ha3an
OTHOCUTENBHC FOA0BLI U FPYAHOA KNETKH.

Kakae¥ KpynHbiA CermMeHT Beca Tena pacnonaraeTca
Knepsan OT TOra, 4To JIeXUT Nog HUM, 3a WCKNIDHeHWEM,
NOXANyW, rpyaM, KoTOpas pacnofioxeHa Cnerka k3agum ot
KWMBOTA, M NNeY, KOTOPLIE ABHO NeXAar x3agW OT rpygHoM
KNETKH.

W x0Ta MBI MOrAIK 61 M ganslLe yrnybnaTeCAa B nogpos-
HOCTU, 3T BLIBOABI M TAK CO3AAIOT OOLUYIO KAPTUHY B3aUMQ-
OTHOLLEHMIA B OCAHKE, NOKA3AHHOW HA CHMMKAX.

LWar 2

MepexooA kO BTOPOMY 3Tany, Mbl AenasM chemyiowue
JOTAfKW, OCHOBLIBAACH HA& HALLIWX HAGAOASHWAX Ha NEpBOH
cragii patotel. [pagan JlaTepanbHan NMHUA KOPOoYa, YeM

. NeBan, oT nneva Ao 6egpa, B TO BpemMa Kak nesan J1IT kopo-
Ye, Yem Npaean, Ha HAPYXHOW CTOPOHE MEBCH HOMM W Wee
(H}. CTpykTypbl Nnesoi CnnpanbHoNn NMHWKA KOPO4E NO NEBOH
CTOPGHE rofoBbl, BOXPYr NEBOro itne4a 1 5o npasore Geapa.
Te cTpykTypel CN, koTopble MAYT 0T ASIS A0 MeauancHoOro
CBOMA, KAXYTCA YKOPO1EHHBIMKU C 0BeMX CTOPOH (4TO co3fa-
€T UNKU NOAAEPXHBAET MeAWANLHBIA NOBOPOT KONSHA), X0TA
CJ1 npaeoil HOrM BLIFMAQWT BONES 2AaXATON NO CPABHEHWIO
C NeBOH.

MNepegHee OTKNOHEHWE Ta3’a W OTHOCMTENbHO HWU3KOE
pacnonoXeHwe TKAHEW BHYTPEHHEH CTOPOHbI Konewa no
CPABHEHMWIO C HAPYXXHOM YKA3LIBAIOT HA TO, YTO TKaH# NeBOH
1 npasoi MYyGUHHON PPOHTANBHOR NMHWIA CMELLEHE! BHN2 U
TAHYT CO CTOPOHBI NAXA K MeQuansHON LWKMKoNnoTke. HiwkHee
HATSXOHWUE Ha MEePeHIND HacTb HUKHUX LUSHHLIX NO3IBOH-
KOB NOOTBepKAAT 5TOT BbiBOA. JleBoe CMELLeHne 1 npa-
BbIA NOBOPOT MPYAHON KNETKW, CYAA NO BCEMY, YKa3biBAKOT
H& BONONHUTENEHYHY YKOPOYeHHOCTE nesol FDJ] B noAcHUY-
HOW MBILILIE M CBASAMHLIX C HER CTPYKTYPaMM.
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Kpome Toro, NosepxrocTHas PPOHTAMBHAA NUHWS OTTH-
HYTa BHU3 NO OTHOWEHKUIO K [NOBEPXHOCTHOWM 340HER NHMKM
{cM. Takxe 4.5),

To, 4TO NAeYy COBWHYTHI HA3a0, FOBOPWUT HAM O TMOBLI-
LWEHHOMA HAMPAXEHHOCTH [NyOoWHHOR 3anHel NWHUWK PyKA.
NatvepanbHOs pacnonoXeHne NNeYeBbIX KOCTOW NG OTHOLWE-
HWIO K NONaTke YKa3biBaeT Ha OONONHWUTENLHOE Hanpaxe-
HWe faTepanbHbIX BpawaTensi 06enx MeILL NaTepansHoro
nogseca rnneva.

War 3

[na Toro, 4To6El cobpate Bce HabNIOAEHUA BOSOWHO W
COCTABUTL CBA3HYH) MCTOPUIG, NOTPECYETCA COOTHOLIEHWE W
CO BGEM WMCTOpWel BONEesHK, HO B LENOM MOXHO CKasaTb,
YTO NG GONbUeH HacTH 313 MOOENE OCAHKHU NOCTPOeHA!

1. Ha HaKNOHe BCEro Tena BNEped; NPUTOM, YTC AMeYn
oTBefeHbl Ha3af, YToOkl CNYKWTe NPOTMBOBECOM (4TG MO-
KET, B CBOK ovMepedb, OCHOBLIBATLCA HA OBLLEM NCUXOCO-
MaTUHECKOM COCTOSIHUM NOBLILIEHHOW BO36GYOAWMOCTH, rO-
TOBHOGTU K ASHCTBUAM WNU HA HEM-TO eLe), 1

2. HA YKOPO4YEHHOCTH NEBOH HOMW, 33 GYET Yero Tas oT-
KNOHEH B CTOpPOHY, & NO3BOHOYHWK COMHYT; NPUCYTCTBYHOT
TAKXE NOBOPOTHI B MPYOHOM W LUSHHOM CTOenax.

War 4

OcHoBBIBAACE HA 3THUX OLEHKAX, Mbl MOXEM NEPEATH K
LWary 4, paspafoTke nnaHa nedeHra. BoT OCHOBHbIE KOMNO-
HEHTBI O6LLEro NNaHa NeYeHWA 3TOrO NAUUEHTA!

1. NOOHATE TKAHW BCEA [MoBEpPXHOCTHON hPOHTANEHOW
NVHWA, OCOBSHHO B 0BNacTy rpyav W NoapedepHoro yrna, a
TalKe ONYCTUTL TKaHW MoBEPXHOCTHOM 3a8HeR NUHUM;

2. YAMAHUTE TKaHW BEPXHER YacTy nesoit CrmMpansHoi
NWHWM OT NEROIA CTOPOHBI 3ATLINKA, BOKPYr NPABOro nneva
W Yepes XUBOT K Nesomy Genpy;

3. YANWHWTL TKAHK Npaeoi JIAaTEPanEHON NWHWUA MeXOy
6egpoM W NOAMBILLKOW, YANUHWTL TKaHW neeoii JlaTepans-
HOW NIMHWK B WWES 1 BOONb HAPYXHOR CTOPOHB NEBOR HOMMW,

4. YOMMHUTL W NOAHATE TKAHW CnUpancHOM NMHWW Ha
nepegHes NOBEPXHOCTU OGBUX HOT;

5. nopgHATL TKaHW [NySuHHOR HPOHTANBHOA  AUHWK
BAONb MEOWANEHOW CTOPOHEI, a B 0COOEHHOCTH NEBYIO CTO-
POHY NAaxa, BeRAYLLYIO K NEBOIA CTOPOHE NOACHWHHOIG oTaena
NO3BOHOYMHMKA;



6. NOAHATL TKaHW NP wen, a MMEHHO NePepHIcKO NECT-
HAYHYIO MBILLILYY W CBA3aHHBIE C HER TKaHW, a Taloke Gonee
raySokue Tkanu N3 Ha 3aTbinke, BKNOYAA MHOropasaent-
Hble MbIlWLbLI, Nexawue & 60po3fe NPaBof WESAHOW NNa-

" CTUHKM, ¥ MONYOCTUCTYIO MBILLLY W ApYrHe BbiNpAMATENW/
pasruBaTen BepxHero WeRAHOro oTaena,;

7. BbICBOGOAUTL TKAHW MNYBUHHON 3aQHeill NMHUK PYKW,
BKMIO4YEA MbiWUbl NagBeca Maedd, 4YTobbl BbICBOHOAWTE
NAEYEBYI0 KOCTE M AATE €A NOBEpPHYTbCA B GONblel cTe-
NeHn MeJWantHe, a Takxke JaTk NNEYEBOMY NOACY paccna-
GUTLCA U BIATA BNepeq W BHW3 NO HANPABNEHWIO K rpya-
HOW KNEeTKe.

B70T HabpoLoK NNaHa NoapasyMeBaeT, No KpaiHen
Mepe, PAA 4HacoBbIX APOUEAYP. BLIMOMHEHWE KOTOPBIX
AOMKHO 66T NOAYUHEHO NPUMHLMAAM MEHEHMA NO Me-
TOAWKE aHAaTOMUYECKUX NCGe3a0B U NPaKTUKKU MWothac-
UMANBHOTO PUAM3KMHIA, & MMEHHO;

» paBoTaTe OT NOBEPXHOCTH B MYk

* 13 rySUHBI NPOPAacaTLIBATL TKEHb 38 TKAHLID

* NOABSIUMBATE/HABSLIMBATE AONONHUTENEHLIA (—appe-
ndicular) nne4esoi NOAC Ha o6pabaTbiBAEMBIE TOPC U HOMU.

MnaH feyeHna JoMKeH Bceria NoABepraTbca AeHCTBUAM

Wara 5 — nepeoLeHke v nepacMoTpy B CBeTe HAGNIDAEHUA U

Pe3YNLTATOR Nanenaymn.

NMauwent 2 (Puc. 11.7)

Mepen HamM KeHLWMHA, 0CAHKA KOTOPOW KEKeTCs BNON-
He GBANAHCUPOBAHHOM, XOTH 1 B 86 CTPYKTYPE Mbl 3aMETHM
TKAHW, HAL KOTOPLIMM MOXHO NOpadoTath, Mbl OTMEYaeM,
YTQ TEMO OT LWUKCNOTOK AC MNeY 3aKpyrnaeTca & dopmMe
«[IYK@», HO TAKXE OTMENAEM, KaKk 3aMeTHO NOOHATA rpyab,
Mo CPABHEHWMIO C NPEObIAYLUMM NALMEHTOM. 3TO ykasbiea-
€T Ha BKYC K XKWU3HW, KOTOPLI NOMOXET HaMm B TepanesTh-
HecKOM OTHOLEeHMM. OGpaTUM BHUMAaHWe Ha HebonbluHe
CTOMbI, KOTOPEIE HAKOMM OGPA30M He CBA3aHLI C AaHATOMM-
HECKWMU NOE3AaMH, HO AAIOT 8 JOBONBHO MAMYIZ ONOPY OT-
HOCMTENBHO pasmepa Tena.

llar 1

Ha4vHan nepsLIi aTan v CMOTPA Ha NAUMEHTKY Criepenw,
Mbl BHOBb BWIMM, KAK 1 B NEPBOM CRY4ag, 4TO NEBAA HOra
HArPY>XEeHa W, KaXEeTCA, yKopo4yeHa, HYTO 3acTagnaer Taso-
BbIA MNOAC OTKAOHUTLCA B NEBYID CTOPOHY, A FPYAHYIO KNeTKY
CMECTUTBCA Crerka Bneeo (A, D v E). Mpyanan knetka, ecnu
910 BOOGLLS 3AMETHO, KAXETCA, CNErKa NOBEpHYTa BNPaRo
NC GPABHEHWIO C TA30BbIM NOACOM (CPABHWTE NOMOXEHWE
rPYOMHBI OTHOCHTENBHO MOGKOBOW KOCTK), B TO BPEMA KaK
fneyM, CyOA No BCeMY, CMerka NOBepHYTLl BNEBO, 4To0LI
€0anaTth NpoTuBosec petpam. B LLEAHOM OTASNS NOZBOHOY-

CIpYKTYPHBIFi aHaAU3 @

HUKA MBI HABNIOJAEM NErkod NpaBocTOPOHHEE OTKNOHEHWE,
a TaKKe 3aMeTHOE neeoe OTKNOHEeHWE roAoBLl NGO OTHOLLE-
HUHD K Wee.

Mbi TAICKe OHArHOCTUPYEM NPABOCTOPOHHWA Crvb HUX-
HUX rPpYaHBIX/BEPXHUX NOACHUYHBIX NO3BOHKOB W eLe OfuH
He3HAYWTENbHLIA NPaBbld CrM6 BEPXHNX TPYOHBIX/HUXHUX
WEAHBIX NO3BOHKOE. YTO KACAETCA HOTr, Mbi HadAAaeM ner-
KWA NatepantHeli NOBOPOT B HUXHEM QTOENEe HOrv (60Mb-
weteplosan KOCTb) QTHOCUTENLHO BeAPEHHONI KOCTHA.

Bup c3agw noaTEepxAacT HAWW HAOMIOASHWUA, XOTA Mbl
W genaeM Chefyrowme AONONHUTENLHEIE OTMETKW: NpaBas
nnevyesan KOCTb NDEEPHYTA Gonee NATEpankLHo, a NNeyod oT-
KNOHEHO BONbWE BNEPeR M CMELEHo AaTepanbHO NO Cpae-
HeHWO ¢ neseiM (C). CTaHoBUTCA Gonee OHEBUOHLIM W OTHO-
CMTENbHLIA MeAUantHbIA ROBOPOT KONEHEeH NG CRABHEHWID C
nartepanbHbIM NOBOPOTOM CTOMbI.

Nepexopgs Kk Buay CGOKyY, Mbl 3aMeHaEeM HE3HAYUTENEHDE
CMeELLIeHWe Ta3a N0 CPAaBHEHMID C NOOBPKKAMMK 1, BO3MOMXHO,
HEKOTOPOE OTKNOHEHWE Tasa Bnepes 0THOCUTENEHO BeapeH-
Hbix kocTel (B, F 1 C). MpyoHan kneTka 0TKNIOHeHa Hasag no
CPaBHEHWIO C TA30M, MMESTCA TaKoKe W Pe3Koe OTKNOHeHWe
Hazag BePXHWX LUEAHLIX NO3ROHKOB M 3ATHIAKAE. ITO MOX-
HO TaKXe ONUCATb KAaK CHALHLIN Crnd LUEMHBIX NMO3BOHKOB
Haszan. HTo kacaeTes HOr, Mbl OTMENMAEM HE3HAYUTEMNLHYIO
TEHOSHLUWIO KONEHENR K CMELUEHWID Ha3ag, (CBepXBaINpAMAe-
HWE) 1 BNOAHE Y&TKOE CMEeLLeHNE Brepen NATO4HLIX KOCTEN,
Y 3TOH NAUMEHTKM 3aMETHO NUWE O48Hb HE3HaYHTENLHOS
CMBLUIEHKWE NNeYeROr0 NOACA OTHOCUTENBHO padep.

Wlar 2

Mepexopa kKO BTOPOMY JTany, Mel 330aeMCA BOMPOCOM,
KaKue MArKME TKaHW MOryT NOMOoraTh NOAAePXVBaTE TAKYIO
Mofent ocaHkn. OnpegeneHHo, TKaHW MOBEPXHOCTHOM
380HEH NTUHWK YKOPOYEHBE! M BbITANKNBAIT MATOHHYIO KOCTE
Bnepen, yropadueaa Qyry Mekay LWMKOMOTKOA 1 NIEHoM U
CBEPXBLINPAMNAA LW U ronoBy (cMm. Takke Puc. 4.26). 3o
BbI3LIBAET HANPAXEHWe B TKaHAx MMoBepXHOCTHOR hpoH-
TANLHOA MUHAW, KOTOPLIE, Kak Mbl BAOWMM, YKOPOYSHbI B
obnacTv wen (rpyaMHo-KNHMYHO-COCLIEBUAHAA MbILLA),
YOANWHEHL! B TYNOBUWLLE, A TAKXKE OTTAHYTH) BHU3 BAONL Ne-
PEeOHeR CTOPOHBI HOTK,

NaTepanbHan NUHWA AeMOHCTPURYET PUCYHOK, NOXOXUA
HA TOT, 4TO Mbl BCTRETUNK Y NEPBOro NALMEHTA: OHA YKOPO-
YeHa € NpPaBoy CTOPOHE! OT NNeYa Ao 6eapa U ykopoyeHa ¢
NeBoR CTOPOHbI B OGNACTM WeN W BAOMb HAPYXHOA CTOPO-
Hel HOTHM (H). HwkHWA NyTb JlaTepanbHoR AMHAW, BO3MOX-
HO, TAHET CTONY W NOBOPAYMBAeT ee naTtepancHo. HuxHwe
thpoHTanbHbIe NYTH CNMPaNEHOR NUHUM — NEPEIHWA GOnb-
webepuoBbn TPaKT W NepeHan SonsLEGEPLIOBAA MbILLLA
— TaKXe, BEPOATHO, HANPSXKEHEI W UrPAIOT HEKOTOPYIO POnb
B hOPMUPOBAHNM NOBOPOTA MEXY KOMEHOM U CTOMOH.
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Pue. 11.7 — NauweHT 2.
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Kak v y nepsoro nayneHTta, nesana CnvpansHasa NMHWA
OT NEBOH CTOPOHBI 3aTbiNKA 0o nesoh ASIS (yepes npasoe
nneyo} fomkHa 6uiTe yornuHeHa. [nyGuHHAA 338HAA AVHWA
PYKW YKOpPOYeHa cnpasa.

Mb) BWOKM, 4TO TNYOUHHAA (PPOHTANBHAA NUHKUA UrpaeT
PONb UEHTPANBHOM ONOPLI ANA BCEMO TENa, XOTH OHA Cnerka
OTTAHYTA BHW3 Ha BHYTPEHHEW NOBEPXHOCTWM GOenX Hor, a
MMEHHO (11 HAMHOIO B BONLLIEI CTENEHW) B NaxoBoW ofina-
CTW (XOTA HA KAXAOA CTOPOHE 3TO BLIPAXAESTCA NG-NA3HOMY
M3-3a YKOPOYEHHOCTH OAHOW Horu). MNepenHan NecTHU4HaA
MbILLILE W CBA3AHHbIE ¢ HEl TKauu MBS Takxe yKopoyeHs! 1
MPUTATMBAIOT LI K TYNOBMLLLY.

War 3

Ha TpeTbem 3Tane Mbl cNocobHLI BNNECTH B HALLY MCTO-
Py, NO MeHbLUeH Mepe, TP HUTH. Jlykoo6pasHbid HaknoH
BCOro TEAA HAMOMWHAET «KOMMNEHCMPOBAHHYHD OPanbHYHd»
MOASNE, ONWCAHHYHY TEPaNeBTaMM BMOIHEPreTUKH MAW NO-
cneposaTenamy Pakixa.'?- s Toeops 60nes Npo3anyHo U Me-
HEE NCUXOCOMATHHHO, HEJOCTATOK ONOPLl HA NATKY MOXET
NepPBMeCcTUTE BEC TEAA BNeped HA NepefHIcd NOBEPXHOCTE
CTOMbl M YHACTBOBATE B (DUPMHPOBAHUM MOAEIN «fyKa».
OYHKLUMOHANEHO KOPOTKAA neeas Hora obbAcHsAeT 60nb-
LWIMHETBO BCEX NPOHMX KOMMEHCATOPHLIX U3MeHeHWid. Boa-
MOXHO; HacTUHHOE OGbACHEHWE QTKIMOHEHWA MONCBLl HA3aA
MOXET GbITk CBA3AHO € TPABMOM, MONYHEHHOH B MaLIMHE OT
yoapa c3agn apyrium asToMobunem, Unu © TpasMamm, no-
NyHEHHBIMK NPW 3AHATMAX KOHHBIM CNOPTOM.

War 4

CocTaBnan NNaH Ne4eHna Ha YETBEPTOM aTane, Mbl, BO3-
MOXHO, NOMYYMNI Bbl NPUMEPHO Chepytowes:

1. OTKPLITe MNOBEPXHOCTHYID 3a0HIOK IMHWIO B 06& CTOo-
POHbI OT HUXHEro 0TAeNAa CNWHLI;

2. NOJHATL TKAHKW HWXHWX NyTeR MosepxXHOCTHOR poH-
TANbHON AWHWW;

3. OTKPbITL NPaBYK NaTepancHyD NMHAG MeX Oy fNeYomM
1 Begpom u neeyto N1 B 06AACTH LWEK U HARYXXHOR CTOPOHE
HOTK;

4. OTKPbLITb M YOANMHWTE NYTW NeB0A thpoHTanbHoW Cnu-
paneHOi NUHWKM OT Genpa OO 3aTbinka, a TaKXe NOAHATL K1
YOMMHUTE TKaHM nepeaHer CI obeunx Hor;

5. NOAHATE TKAHK HWXHero otaena MnyBuHHOR hpoH-
TANBHOW NUHUKM W cHanaHcupoeaTte obe CTOpoHbl [ON B
naxoeoi oGnacTy (HacTHeIE AeTanv 3TOrO NlIeYeHWA, B Nen-
CTBATENBEHOCTH, 3ABUCAT OT TOro, 4Te OyaeT ofHapyxeHo
3Aechb NpUY Nansnaguu);

CTpyKTypHolit aHasus

6. OTKPBITE ¥ YANMHUTE BEPXHIOW YacTe MOJ, 3apeicTeyn
nepegHve Mbilwusl Wel (MUHHYIO MBILUY LUeM W FOnoBkl),
OAHOBPAMEHHO BLICBOGOXAAA rMy6uHHee Tkanw N30 (nog-
3aTLINOYHYIO MBILLLY).

Mauwent 3 (Puc. 11.8)

B TpeTbeM cnyuae Mbl SHAKOMUMCA C MOAOSLIM W CNop-
THEHbIM KOHOLWIEW, KOTOPLIA TaKxe 06NafaeT He TONLKO B
UENOM NPABUMNEHBIM BLIPABHUBAHUEM, HO U PAAOM NEPeKpy-
TOB, NOITOMY MOYUTATE O HEM CTOWT,

War 1

Fnana Ha 3TOro NauveHTa cnepenM, Mil, KAXeTcd, aa-
Me4aeMm, 4TO MeBan HOra HeceT BeCOBYHD Harpysky. Tas,
cyaa No BCemy, NOBEPHYT BAEBD, A rpyaHas KneTka no-
BEPHYTaA BNEBO AAaXe CWNMbHEe, YeM Tas, Npu 3TOM mpa-
BbIA MNOBCPOT LWWEW NOBOPAHMBAST ronoBy TaK, 4TO6EI OHa
CMOTpena B 0QHOM HANPAaBAEHUN ¢ KoneHAmM. [newn no-
BEPHYTEl BAPRBO N0 CPABHEHWIO ¢ BePXHUMKW pabpammu.
Pebpa cMetgHbl BNeBo NO OTHOLLEHWIO K Ta3y, a4 ronosa
pacnonaraetes HeWTPAaneHO NC CPABHEHUHY ¢ pespamu,
HO CMELLEHA BNEBO OTHOCUTENEHO TA3A.

BeppeHHEIE KOGTU NOBOPAYUBAIOTCH NATEPANEHO B 06-
nacTu Ta3ofeapeHHoOro CycTaea, a NepeaHan YacTk CTO-
Nbl, KKETCA, NOBEPHYTA NATEPASIbHO OTHOCUTENBHO MRAT-
KW. MBI Taoke oTMe4asM NOAMUWOHHOS OTBEASHME 0HONX
6&apPeHHBIX Y NNBYSBLIX KOCTEA.

FnAga Ha naumenta C6oKy M CPaBHMBAA KONWHECTBO
NATKM ¥ HETO U ¥ NpefbigyWen NALWEHTKH, a TaKxXe NOgb-
eM nepegHel CTOPOHbI FPYAHON KAETKW ¥ nauneHTa 3 w
naymeHTa 1, oTMe4aem, 4To B 060MX CNy4anx cpaBHeHwe
B NONL3Y NauuedTa 3. MlaTepantHoe BeipaBHMBAHWE BECA
Tena AOBONBEHO HeNnoxoe. Mel 3aMeyaeT HEeCKONLKO NNo-
CKME M3rMGhl NOIBOHOYHMKA W HETpanbHOe pacnonoXe-
HWE TA30BOrQ NORCA B TOM, YTO KACAETCA CMELLEHWIA M
OTKNOHBHWA (NOXANYH, WMEETCA NWllL He3HAYUTENbHOE
CMELUIEHME Ta3a OTHOCHTENbHOD GeAPEHHON KOCTH).

MpyOoHan KNeTka crerka OTKNOHeHa Ha3af No OTHOoWe-
HUIO K Ta3y, HUKHWE WeiHbIE NO3BOHKU HEMHOMO OTKSTOHEHB!
Brepef, a ronoea OTKAOHEHA Yy Th-4yTh K3a0M, XOTA BCE 3T
W3MEHEHU O4eHb HE3HAYMTENbHLI MO CRABHEHMIO G TEMM,
YTO Mbl OTMEYANN ¥ NALMEHTKN 2.

Warnz-4

OnATL-TAKK, BCA WCTOPUA, KAXETCA, KPYTUTCA BOKPYr
hYHKLUMOHANBHO KOPOTKOW NEBOR HOMM M NPOUCXOAALLMMK
13-3a 3Toro (7) NOBOPOTaAMK TA3A8 W NO3BOHOYHUKA, KOTOPLIE
OOBONLHO TBEPAO YOSPXKWBAKOT NO3BOHOYHMK, YTC NPUBOAUT
K KOMMNEHCATOPHOMY OTBEASHUK) KOHEMHOCTER,
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3.

Pue. 11.8 — MaumneHt
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Puc. 11.9 — MayuenT 4.

[nax neveHna oormkeH BKNOYNTE B ceba 3HaKOMYIO yxe
pa6oty Hag npasown JlaTepansHoi nMHKe oT nneya o Ge-
Apa v Hapg neeoii NI wen. OpHako o6e JlateparnsHbie NMHUK
YOEPXUBAKTCH B MPUNOAHATOM K LLUee NONoXeHun, nomoras
nofnepXuearb OTBegeHWe KOHeYHOCTeW, U MX noTpebyeTcs
BbICBOGOOUTE M onycTuTh. NoTpebyeTcs YaNMHUTL MbILLIEY-
HbI M pacwupuTe dacumankHbiii KOMNOHEHTEl BCEX [Ty-
B60KKX NaTepanbHbIX Bpallartenei U Mbilll, MO3BOHOYHWUKA
(- paraspinalis).

[NoBepxHocTHaA poHTanLHasa 1 3aAHAs NMHUA XOpOoLUO
ypaBHOBelLieHbl Mexay co60i, U Mbl HE 3ame4aemM onucaH-
HoW Bbille puruaHocTy M3J1, YTo 06neryaeT Hally NpuBbIY-
Hyto paboTy rno GanaHcupoBaHUID aTUX ABYX NUHWUIA nepeq
TeM, Kak rnepenTu K npo4nm (cMm. Takxe Puc. 4.32).

M xoTa nosBopoTbl TYMOBULA MOTYT Mpeanonarath
yyactue B aToM CrnupantHOM NWHWUK, KaXKETCH, 4TO, Mo
6onbLUei YacT, BpalleHWUs KOPEeHATCH ry6xe, B TKaHAX
Iny6uMHHOR hpOHTANEHON NMHMK, BKNKOYAsA 06a KOMMNek-
ca NOACHW4YHLIX Mbiwl. Heobxogumo nogHsTe obe Mmy-
BWHHBIE (hpOHTamnbHbIe MUHWKM B 06MACTW HOM, @ MMEHHO
ocnabuTk U3NULLHEE HanpsXXeHue, KOTOpoe, CYAs Mo Bece-
My, MOET oT koneHel. Pa6oTta B naxosoi o6nactu 6yget
pasnuyHa Ansa npasoi U NeBoi CTOPOHLI B 3aBUCUMOCTH
0T pe3yneTaTtoB nanbnauwuy, XoTA nesasn rpeﬁeHHaTaﬂ

19 3ax. 52090

CTpyKTYpHBIA aHaAM3 @

MblLLLA, BEpPOATHO, 3a[elCcTBoBaHa B (QOPMWUPOBaHWK
NeBoro noeopoTa tasa.

Nauvenr 4 (Puc. 11.9)

B ka4ecTse 4eTBepTON MOLENW Mbl MPUBOAUM UCKMIOHN-
TenbHO 300POBYH0 MOMOAYIO XKEHLLWUHY, KOTOPOI, TEM He Me-
Hee, MoneaHbl 6binv 6bl CeaHChbl CTPYKTYPHOrO TepaneeTa.

LWar 1

Ha choTorpadcusix Bug cnepenum 1 c3anu Mel BUOUM, HTO Y
3TOW NaUMEHTKWU eCThb JIerkoe npaBoe OTKITOHEHWE MNIe4eBo-
ro nosica. Pebpa xapakTepuayrTcs Nerkum NeeocTopoHHUM
cMellieHneM, a ronoea — NPaBocTOPOHHUM CMELLEHWEM OT-
HOCKTENbHO pebep, XOTA OHa W pacrnonaraeTcs HEWTpanbHo
no OTHOLLeHWIo K Tazy. [MockonbKy Lues OTKOHeHa Bripa-
BO, rOfIoBa OTKMOHEHA BIIEBO OTHOCUTENILHO 3TUX BEPXHMX
LLIEMHbBIX NO3BOHKOB. MOXHO NMPeanonokuTs, 410 B BEPXHEM
rpyOHOM OTAefne NO3BOHOYHUKA WMEETCS MpaBoCTOPOHHMIA
crub.

Mei Habniogaem nerkuii MegvanbHbld NOBOPOT 06eux
6efpeHHbIX KOCTel 1 naTtepankHbIii NOBOPOT npasor 6oMb-
Le6epLUoBOW KOCTW HUXe BedpeHHOn KOCTH.
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Tas cnerka noBepHyYT BAPAEBO, a HAR HAM TPyRHaR KReT-
Ka noeepHyTa Bnéeec. Ml Habniopgaem mMeguaneHBIA NOBO-
poT 060MX NNed, 0cOBEHHO ¢ NPaBaA CTOPOHGLL.

nags cGoky, Mbl OTME4aEM HeBONLLIOE CMeLLeHUEe Bre-
pen oT WWMKONOTKKM A0 HONLWONG BepTena, XOTA Ta3 CMELLEH
HECKOMNBKO Ha3aa Ha GeapeHHON KOCTH, Taz, cyan no ecemy,
OTKMOHEeH enepef, a pebpa ChNerka OTKNOHeHB! HA3aA, YTO
0OA3ATENBHO BbILIBAST MMYGOKWA 3a0HWA CTUG NOACHWUY-
HbIX NO3BOHKOE. TAKXE MMEeeTCH CMULWKOM CHIBHLIF Crvé
BEPXHMX TPYAHEIX M HUKHWX LUSAHBIX NO3BOHKOB W 3a8HWA
Crud BEPXHWX LWSAHLIX NO3BOHKOB, STO BO3BPALLAST FronoBYy
8 MOPHU3OHTANEHOE NONOXEeHWe, HO NPUECOWUT K CMELLIEH)
Enepes.

larm2-3

Mepexoan Kk cneaylolWeMy 3Tany, Mbl MOHUMAEM, YTO
MNoBspXHOCTHAA PPOHTANBHAA NTUHVA OTTAHYTA KHU3Y (CM.
TaKke Puc. 4.32). 310 3aMeTHG NO BCEW ANUHE HOT, XOTH
6onblue BCero NPOABNAETCA OT COCLEBWIHOIO OTpOCTKa
A0 naxa. MNoeepxHOCTHAA 340HARA SIMHWA, ONATb-TAaKM, OT-
TAHYTA KBEPXY, YTO 3aMETHO B HOrax W ropasgo Apye npo-
ABNSeTCH B TyNnoBuwe. KaxeTca, aTo HUXHee HATAXEHWs
Ha NepegHen CTOPOHE PACNPOCTPaHASTCA K Ha TNyGUHHYIO
hPOHTANBHYIO NUHWIO, NBCTHWYHEIE MbIWLULI, CPENCCTEHUE
U BEPXHIOI0 4aCTb KHUBOTA.

¥ cHOBA — coBrafieHnsa, KOTOPOe He creayeT, Hackomnbko
A NONMMAID, HUIKAKOW NEPUOANYHOCTH NGO NpuiKkHe — fMa-
TOpankHan AMHWA YKOPOYeHa C NPaBOM CTOPOHBI OT NNeya
o 6enpa v ¢ NeBOA CTOPOHLI — B 00NACTH wen. Jleepaa cnm-
panbHaA fIMHWA CTABUNBHO OTTAMMBASTCA KHW3Y OT NEBOH
ASIS BOKpYr npaBkixX pebep W 4epes nNpaeoe nheyo Jo ne-
BOW CTOPOHBI 3aThiNKa {(CM. Takxe Puc. Beepn,. 6).

MoeepHyTLIM ENPARE TA3 33CTABUN Obl HAC BHUMATENBLHO
OTHECTWMCE K NPABOH rPeSeHYaTon MbilLULEe M OKPYXXKaKLWwmuM
€€ TKaHAM, a TAKXe K NeBbIM NaTepanbHbIM MbILLLaM-Bpa-
warenam Gegpa. Nesbif NOBOPOT rPYAHOA KNETKK DTHOCH-
TenbHO Tasa NPUENeK Gl Hawe BHUMaHWe K hacuuansHoMy
HaNPAXEHWIO B NPABOM KOMMNEKCS NOACHUYHOH MBI

Wtar 4

MepBoHaYankHobliA NNad neYeHns, B O6LLEM N UEAOM, CO-
CTOAN Gkl B TOM, YTOoG6! NogHATL NP, onyctute N3N, npo-
padoTtate fifl mo npasot ctopoHe W nesyid CI or nesoro
feapa Do NeBoil CTOPOMLI 3ATHINKA. 3aTeM, yXe He CTOnMb
YCOPAHO, Mbl NepeLLny 66l K pa3aeNeHnid CCHOBHbIX TKAHeR,
2 UMEeHHO K paboTe Haf naTepansHbIM NOBOPOTOM Npasoro
KOMNEHa, TA30BbIM M MOAGHUYHEIM NOBOPOTaAMK, 8 TAKKE 3a-
HAMAMU BUCLIEPANbHBIX TKAHER BPOWHOR NONoCTH.
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Naywent 5 (Puc. 11.10)

" 3TOT MONOACH YONOBEK, 3AaHUMAIOLLWIACA ROTON, KaK Mel
¥Ke BUASNU HA CHUMKAX, AEMOHCTPUPYET UHTEPEeCHLIR pAg
CMMPAne, K TOMY e NpaBan cTopoHa ero Tena He CTpanaesT
OT CUNBHON YKOPOUEHHOCTU.

Llar 1

HauHeMm ¢ OGHOBHLIX XAPaKTePUCTUK. Mbl CPa3Y Xe BU-
OWM SHAYMTESIbHBNA NPaBbIA NOBOPOT Pebep OTHOCHTENEHO
Ta3a ¥ CANbHBIA AEBLIA Crd NOACHUYHEIX NO3BOHKOB, A Tak-
Ke W BEPXHUX TPYOHLIX/HWKHKX LUSAHBIX NO3BOHKOB, KOTO-
PbIM B 3HAHUTENBHOW MEpPe NPOTUBOCTOUT CUTLHBIA NPABLIA
b BEPXHNX WEWHBIX NO3BOHKOE, Cneaoeare/bHO, FNonoea
OTKNOHEHA BNPaBO M CMEeWeHa BNeBO OTHOCUTENBHO Ipya-
HOW KNETKK.

MneueBoi NOAC NOBEPHYT BNEBO, YTO6LI CNYXUTL NpPo-
TMBOBECOM MOBEPHYTLIM BRpaBo pebpam, W3-3a KOTOPbIX
feBoe NNeYo CMELLEHO MeauancHO W K3aaMm W cnerka ot-
KnoHeHo enepen. MNNe4YeBon NOAC B LIENOM CMELLISH K3aam,
ckopee BCero, 4Tobbl YPABHOBECUTH CMELLEHHYD Bhepej
OTHOCWTENEHO rpyaM ronoey. Kpome Toro, ofe nneveebie
KOCTW NOBEPHYTHI NATepank:Ho.

CMOTDH HAa nauuweHTa €3agu, Mbl OTMeYaeM, HTO KONeHy
cherka cMeledbl naTepaneHo W NOBERHYTHI MeananbHo No
cpasHeHWio co cTonamu. W, cneposarensHo, MATOMHbIE KO-
CTH, OCOGEHHO NEBAasA, OTKIOHEHbI NATEPANBHO.

Mo choTorpadmm B eun COOKY Mbi BUOWUM, 4TO TERO OT
WMKONOTKY 00 NAEMA UMeEST IoPMY «NyKa» — HO3HAMMTENb-
Heble OTKNOHEHWUS WAKN CMELLEeHNs BNeped OT WWKONOTKW A0
CPEAHUX NOACHWUYHBIX NO3BOHKOB, a 3aTeéM OTKNOHEHWS MK
CMELLEHWA HA33A OT NOACHUMHLIX NO3BOHKOB QO NNey (cm.
Taxe Puc. 4.32). Hago BceMM 3TMMM W3MEHEHWAMK Led
OTKMOHASTCA BNEPOS, TAK YTO FONOBA OCTAETEA CMELLGHHOA
BNEpes No OTHOLEHNIO KO BCeM OCTaNbHBIM YHACTKAM Tena.
B aononHeHme K 3TCMy ronnosa OTKNOHASTCH HA3AR OT MHNA
nona, CKMNEHO CMEeLAETCA KNePeaM 1 OTKNOHASTCA K3aam oT
BERXHNX LLEMHBIX NOIBOHKOB.

Waru 2-3

Mepexoan K pasroBopy O TOM, KAKUe mMUadacumansHble
MEPHAWEHE! MOTYT YASPXKWBATL 9TY MOAENE OCAHKH, Mbl 06-
HapyXvBaeM, 410 MoBepXHOCTHAR SAAHAR MAHWUA YKOPOYeHa
MexXay NATKOA 1 NNEHOM W 4TO NoBepXHOCTHAR (IPOHTaNL-
Has NMHUS OTTATMBAETCS BHWE NPAKTUYECKW MO BCEH ANuHe
OT COCUEBMOHOTC OTPOCTKA 0O BEPXHEA CTOPOHEI CTOMLI.

Mpagan CnMpanbHas MMHKA 3aMETHO YKOPOYEHa, Kak H
neeas flaTepanbHas NUHWA TYNCBMLLA, YTO W COSOAET HaTH-



Puc. 11.10.

eHWe Ha npasble pebpa No HanpaeneHWio K npasoi ASIS, a
TaKXXe, COOTBETCTBEHHO, NPUTArMBAET NeBkle pebpa K Neso-
My 6enpy. HecmoTps Ha 310, CTPYKTYpPEI [My6uHHOW 3agHen
TNUHWU PYKW TAHYT NIEBOE NNeYo K3agu.

MepekpyTel W Crubbl NMO3BOHOYHWKA, B OCOGEHHOCTH
BEpXHel ero 4acTi, UMEIOT CMOXHYI0 CTPYKTYPY, HO B Le-
oM yKnagblBalTcA B NpefcTaBneHne 06 obuen ctabuns-
HOI YKOpOYeHHOCTU nesoit My6uHHOW poHTaNbHON NMUHUK
oT 6egpa Ao wew. B 3Tom JOMKHBI NpUHUMaTL yYacTne no-
FCHMYHBIE MbILLILILI, NEBbIA Kynon guadparmel, Nesoe ner-
KO W TKaHW cpedocTeHWs, BeayLiue K fieBbIM NeCTHUYHbIM
Mmblluam. lMpo4ne oTMEYeHHbIe HaMW W3MEHEHUR MOXHO
paccmaTpuBaTh Kak KOMMEHCATOPHbIE W BbI3BaHHbIE 3TUM
pasnuynemM mexgy npasbiMy W IEeBbIMW CTRYKTYpamu D1,

3aiigs Tak paneko, Ham 6bino 6kl 04eHb WHTEpPEecHo
y3HaTb UCTOPUIO BONEe3HW 3TOro NauueHTa 1 NPoBepuTh; He
Mormia N Kakas-To TpaBMa unv 6oneaHb NpUBecT K STo
pasHULE NPaBoii 1 NeBoi CTOPoH. 3To cTaro 6kl 3HAYUTErb-

CTpyKTypHBIH aHaAH3 @

HOW 4acTbi0 Halleh UCTOPUKM U NOBAWANO Bbl HA NNaH neYe-
HWA, XOTA O6LLMI NpUHLMN NpegsapuTensHon paboTkl ¢ Ha-
PY>KHBIMK KOMMEHCaUWaAMK Nnepeq norpyxeHem B rnybokne
CTPYKTYPbI 0CcTancs 6kl NO-NpexHemy akTyanbHbIM.

BeiBon

Me!l HamepeHHO npepcTaBunu atn cportorpadumn, He co-
o6uias 06 uctopun 6onesHN NauMeHToR, YTobkl 06 BLEKTUBHO
paccMoTpeTb CTPYKTYPHLIE WU MO3ULIMOHHbIE W3MEHeHus, a
He Yepea NpUaMy TOoro, YTO HaM YXe «M3BEeCTHO» 0 HUX. Ha
NpaKkTUKE, KOHEYHO Xe, U UCTopusA BONe3HN, U COOCTBEHHbIE
HabnogeHysa co3aatoT Bauly UCTopWIo nauveHTa, Ho gaxe
npy 3TOM pacckas nauveHTa MOXeT 6biTh 06MaH4uB, 4TO
TOMNbKO NOBLILLAST UEHHOCTL 06BLEKTUBHOMO aHannsa camux
nauuMeHToB unu ux doTtorpacuin nepen 03HaKOMIEHWEM C
vcTopuen 6onesHn, KoTopasa MOXKeT HanpaBWTh Hall B3rmsg,
1o Nerkomy, Ho Nopo4HoMy nyTH (- primrose path).
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Puc. 11.11.

PemxuHansa (Puc. 11.11)

MoHumMaHWe MOLENeN 0CaHKWN Hepes CKeneT-
HYIO reoMEeTpUIo U HaTskeHue muodacumans-
HbIX MEepUaMaHOB MOXET BbIBECTW HAc Ha Apy-
roii ypoBeHb BOCMPWUATUA W, CnefoBaTeribHo,
Ha 6onee rnyboknii ypoBeHs paboTbl. OguH n3
Hanbornee UHTEPECHbLIX peaynsTaToe npogeccu-
OHarnLHON paboThl MaHyanbLHOro U OBUraTenb-
HOro TepaneeTa CBA3aH C NepyMogoM BO3MYKa-
HWA. [Ins npumepa Toro, Yero MOXXHO J06UThLCS,
3feck npueoaATca dotorpacum PemxuHansoa
(eua cboky) (A) Do CTPYKTYPHOW WHTerpauuu,
(B) cpasy no okoH4YaHWK JecAT npoueayp (rnog
pykoeogcTeom [-pa Wgsl Ponsd) 1 (C) rog cny-
cTA, 6e3 Kakoro-nmbo AOMonHUTENLHOro BMe-
warensctea. CHAMKIK BbiNK Cnerka W3MeHeHsbl
no paamMepy, XoTH, Kak Mbl rnpegnonaraem, sa
rog PegxuHaneg Bbipoc.

Mepen Hadanom paboTel Mbl BUaMM y Pep-
XWHanbAa o6bl4HbIe ClyYaiHble MNO3ULIMOHHBIE
M3MEHEHWUS: Yepecyyp BbINPSMIEHHbIE KOMNEHW,
OTKMOHEHHbIN Brepea Tas3, OTKMOHeHHasa Hasaf,
rpygHas KneTka, OTK/IOHeHHas Brepeq Lles w
MHoroe gpyroe. Ero nne4n He B3auMoAencTBy-
10T HW C LUEEN, HN C rPYOHOW KNEeTKOW, a npocTo
BMCAT Ha 3ajHel CTOpoHe Tena, Bbi3blBas Ha-
NpsKeHWE BEPXHUX IPYOHbIX NO3BOHKOB, a Takxe
MOBEPXHOCTHBIX W MNyB6oKMX MblllLax rpyau. Ha
(B), roe oTpaxkeH yxxe pesynsrar paboTsl, cury-
pa masnbs4uKa SIBHO Npsamee, HO He HaMHOro Iny4d-
we. (Kro-To, yBMOes TONbKO ABa NePBbIX CHUMKA,
ckasan: «Bbl OTHANW y HEro ero ecTecTBeHHOCTL
W Harpagunu ero ocaHkow xunoro 6enoro nog-
pocTkal YTto B 3TOM XOpOLUero?»)

OpHako pucyHok (C) roBopuT Ham coBCceM O
opyrom. MNpUTOM, YTO KONMEHW CMECTUIUCL Kre-
pean B 6onee yno6HOe NOMOXeHWe (XOTA CTOUT
OTMETUTb, 4TO 3a roa PemxuHansd HECKOnbKo
«0Tbexall K3aguM» B 3TOM OTHOLLEHWW), Ta3 ob-
pen 6onee ropu3oHTanNbHOE PaCMonoXeHWe Mo
CpaBHeHWI0 ¢ paHee HabnopaBWMMCH OTKIIOHe-
Huem knepegn. (O6patuTe Takke BHUMaHWe Ha
TO, 4TO C MOMEHTa 3aBeplueHus paboTkl 3TOT
nokasaTtens ynyywuncs.) MopusoHTansHoe pac-
nonoXxeHve Tasa QaeT rpyaHoW KIeTKe BO3MOX-
HOCTb OOpecTW BepTUKanbHOEe MONOXEHUe WU
YMEHBLLLWTE MOACHWYHBLIN M3rnb (cm. BblOeneH-
Hblid pasgen haebi 3, NOCBALLEHHLIW NEPBUHHBIM
1 BTOpWUYHBIM u3rnbam). MNockonbKy Tenepes Beck
rpy3 nne4eBoro nosica Tak yAoBHO NOKOWTCH Ha
rpyoHoi KneTke, a He BUCWT no3agv Hee, rpydb
M ee MbIllLbl MOTYT pasBuMBaTbCA C GOMAbLUEN
cBobopou, noatomy PefpxkuHaneg cTaHOBUTCA He
Takum xyabiMm, 6onee cunbHbIM U BbIMMAOUT CO-
BEPLUEHHO ApYrum Yenorekom. Mel yBepeHbl, YTo
cam no cebe 3a 0auH rojl Masb4vK Ha IeBOM 130-
BpaxeHur HuKorga 6kl He pasBuncA B Manb4uka
Ha MpPaBoOM CHUMKE, HO TOT, YTO M306paxkeH no-
cepefuHe, mor 6bl 1O cgenats (M cgenan). Mo
OKOHYaHWW NEepPBUYHON paboThl AWLLL «BpPEeMeHU
HY>KHbI CPOK» BblN €OUHCTBEHHLIM NEeKapCcTBOM,
KOTOPOE 1 MPUBENO K MCKOMOMY pPesynerary.

CnocoBHOCTL pacrno3HaBaTtk Takne CTPYKTYp-
Hble OrpaHWYeHws, aHanuaupoBaTh nexaliue B
MX OCHOBE MOAENW U peanu3oBbiBaTbk MOTEHLM-
anbHblie BO3MOXHOCTW ABMAETCH OOHOW W3 Hau-
6onee BaXHbIX 4EPT MaHyanbHOro TepanesTa
rpsgyliero cronetua. Cxema aHaTOMWHECKWX
noesnoB, XOTA He ABMgAlLlascA cama no cebe
MoAepHU3aLuei NpoYrMx METOAMK, NpeacTaenaer
cobol ofiuH 13 cnocoboB YBUOETL 3TW CKPbIThIE
Mofenu.

—



Bot npocToil npumep: Ha npoueaypel NpULLEN MONOA0A
YenoBeK, Y KOTOPOro HUXHWIA OTAEN NpasBoi HOrM SBHO B
BonbLIeil CTENeHW BbINAYUBANCA OT KONEHa, Yem y nesoi
Horu. (Ha Halwem s3bike 3TO 03Ha4aeT, YTO HUXKHWA oTaen
npaso Horu 6N NOBEPHYT MEAUANBHO, UMK, BCNW OH CTO-
A1, NOCTaBMB CTOMLI MapannencHo u 6nusko apyr Apyry,
Kasanochk, 4TO NpaBoe KONeHo cMeLleHo MeamanbHo.) OT-
BEYan Ha MO BOMPOC, OH CKasan, 4To B Bo3pacTe 22 net
Bpesancs B OepeBo, KaTaacb Ha NbiXkax, W cnoMan neeylo
Hory. MpUHAB Takyo NpUYMHY OTMEYEHHOTrO U3MEHEeHWA, A
nonpocun ero NpuUHecT MHe ceowu hotorpacun go 3Tor
Tpaembl. Ha cnegyrowuii npuem oH npuHec doTorpadmio,
roe oH Ha nnsxe, B Bo3pacTe 15 net, noBuT MaAY. Ha npa-
BOW HOTE YETKO 3aMEeTHO TO Xe CamM0oe UBMEHEHWE, MO3TOMY
OaTUPYeTCs OHO TOYHO A0 NbDKHOW TpaBmebl. BeiAcHMNOCH,
4TO 3TO U3MEHEHWE NPOW30OLLNO, KOrga emy TONbKO Ucron-
HUNOCL TPY rofda U emy Ha HOry ynan TPexKonecHblid se-
nocvnen. MoxHo NpegnonoXxuTb, YTO, KOraa OH Bbexan B
JepeBo, OH aBTOMAaTUHECKU 3aLlMLLan Te YacTu Tena, KoTo-
pble NpUCYTCTBOBANM B €ro obpase Tena, a HKHWIA oTaen
NpaBoi HOMW YXXe AaBHO HE BXOAWM B ro KWHECTETUYEeCcKoe
npeacraeneHune o ce6e. Takum obpazom, NGO 3TOT OTAEN
He nony4Yun AOMKHOro BHUMaHWA, N0 He cMor BOBpPems
oTpearvpoBartk, W okasancs B 6onbliei cTeneHun nogsep-
XeH TpaBmartuyeckomy BozpelicTsuio. B nwbom cnyqae,
3TOT NPUMEpP WNNIOCTPUPYET TOT hakT, 4TO HeCHXOOMMO
YuTaTh UCTOPUIO MO CaMOMY Teny, & He TONLKO ChbIWaTh ee
B Nepeckaze nauueHTa, K KOTOPOMY HY>XHO BHUMATENbHO
NPUCAYLIMBATLCA, HO BOCMPUHUMATL BCE-TAKKU C iONei Co-
MHEHUA.

B atoii rnaee 6bina NpegcTaBneHa MeToguKka aHanmasa
0oCaHKWU — UMK, ecnv TovHee, NPUBbLIYHBIX MOAenen obLen
KOMNeHCaUunW — KOTOp&aA ABNAETCA OONONHEHWEM KO BCen
cthepe MaHyanoHOW W pgBuratenbHow Tepanuu. KoHew-
HO, BCEro ogHa rnasa MOXeT 6biTbk NWLUbL BBOAHOW, N Mbl
nnaHupyem paclwmputb NpeacTaBneHue aToi MeToauKN B
nocneayowmx nyénukauusax. OrpomHble npeumyLlecTsa
NpUMEHEHUA Teopun MuodacLMansHLIX MEPUOUNAHOB aHa-
TOMW4YECKUX MOEe3fOoB NpW NogobHOM aHanuse COCTOAT B
TOM, YTO:

* oHa Npu3bieaeT K paspadoTke 06LLeil TEPMUHONOMK,
KoTopas Morna 6kl NPUMEHATLCA YHUMBEPCASIkHO B paMKax
MHOMoMMCNEeHHbIX METOOWK NeYeHus
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* Takoe OnNWUcaHWe AOCTYMHO M HALWM MaLMeHTam, u
BCEM APYrUM AIAAM, He 3aHATbIM Haluel npodeccuei

* Takoe onkcaHuve ABNAETCH 00beKTUBHBLIM, ONUCLIBAET
B3aMMOOTHOLUEHWSA YacTel B Tene Kaxnoro naymeHra u He
[aeT HUKaKux LUeHHOCTHBIX OLUEHOK

* OHO [aeT BO3MOXHOCTb (DOPMYNUMPOBATE KOHKPETHBIE
nnaHbl nNeYyexHus, NPeAcTaBNsAWMe Co60W 3KCNepuMeH-
TankHO NpoBepAeMbIE MMNOTEsbI,

Mbl HM B KOEW Mepe He CTPeMMMCH MPUHW3UTE LiEH-
HOCTE OpYrux Noaxonoe v y>xe MHOroKpaTHo 3ameyanu, 4to
npakTu4eckn nwbas To4Ka 3pPeHWA Ha TO, 4TO npoucxoauTt
B CUCTEME Henoseka, MOXET NMPUBECTU K CO30aHUKD nones-
HOro onucaHus. MoXHO NpUMeHATL 3Ty Teopulo Muodbac-
LUuanbHbIX MEpUauaHoB npu rnobanbHOW OUEHKE CTpPyK-
TYPHOW Mogenu pnsi Toro, 4To6bl NEpenTu OT CKENeTHOW
recMeTpun K cTpartervm pa60'rb| C MATKMMKA TKaHAMW UNn
[BUraTensHow Tepanuu, He JOBONLCTBYACH LIEHHOCTHO-Ha-
rPYXEeHHbIMW BbICKA3bIBAHWAMKU TUNA «Y Hee fenpeccus»
MnKn «OH HenpaeuNbHO AbIWWUT», UK «Y Tena HeT onopsl,
MoTOMy 4TO OHa He pasobpanack ¢ «npo6femamu ¢ oT-
uom». C Opyron CTOPOHBI, aTa TEOPHUA NO3BONAET CO3[aTh
MHOVBWOYaNbHbIA U CBA3HBIA KOHTEKCT, B pamkax KOToporo
nauvMeHT npepcTasnsaeT M3 ceba He NPOCTO «3acThiBluee
nne4o» Win «pas3pbiB aKpoMUankHO-KNIOHUHHON CBA3KW»
Unu napy nNNoOcKWx cTon.

ABTOp W BCce Te, KTO CAenan cBOW BKNaj B co3paHve
M3MNOXEHHBIX 30eCk WOEW, UCKPEeHHe HaaerTes, HTO Hawa
cxema unu He4To, NogobHOe e, CMOXET Ha4aTk npouecc
3anonHEeHUA NyCTOT HE TONMBKO MEeXOy pasHbiMK Nnogxo-
OamMun, HO U MexXay YYeHbIM U XYAOXKHUKOM, XUBYLLUM B
Kaxaom M3 Hac. KoHeuHo xe, 06a aTv cTpeMneHus pasge-
NAKTCH KaXAkIM OTAENbHbIM COOOLLECTBOM MaHyankHbIX
W ABUraTenbHbiX TEpanesToB, a TakXe U B LieNoM BCemu
cneuvanucTamy B 3ToA obnactu. 3ta KHWra rnocesaujaeT-
CA HeycTaHHOW paboTe 3TWX CTONb pasHbIX MGeiln n Tomy
MHOXEeCTBY NOOXOLOB, KOTOpble BCE BMECTe BO3pOOWIW
uAaer UcueneHna NocpeacTBoM MaHyansHou u geurarens-
HOi paboThl.
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Mpuroxenne 1

(M) Mpuaoxenme 1
OAHO 3aMeyaHHne No NOBOAY MEPUAMAHOB
wMpoTbl: pabota A-pa Aymca lllyabua

3Ta KHWra, B OCHOBHOM, 3aTparveaeTt muodacyuanbHble
coefuHeHus, nayLume no Bcei ONMHe Tena u KOHe4HOCTe,
TO €CTb, CMNUW BaM YrogHO, MepuanaHb! AonroThbl. U KoHe4Ho,
Halle onucaHue OXBaTUIo AWLLL YacTb TOro 6eCHUCNEHHOro
MHOXeCTBa (pacumancHbIX COEOWHEHUA, KOTOPbIE MPUCYT-
CTBYIOT B Tene yenoseka. Eule oouH pag Takux CoeguHeHui,
onpefenedHbiXx U onucarHbix [O-pom Jyucom Lynsuem w
O-pom Poamapn ®wutuc,' npeacrasneHd noKanbHbIMWA ro-
PV30HTaNbHEIMKW NONOCAMU MMOhacuMKu Tena 4enoBeka,
YHKUMOHUPYIOWMMIW NPUMEPHO, Kak yaepXuBatenu cy-
Xoxunuin. W kak yoepxuBatend CyxoXunuii 3ansicTba unm
LUMKOMNOTKKW, OHU NpeacTaensioT cobor yTonuieHus rny6o-
KOro nMpoHuuaroLero cnos dgacumy (nexar NoBepxXHOCTHO
no OTHOLUEHWUH K TEM MHDCbaCLIHSJ'!bHHM CnosiM, KOTOopkle
obeyxaany Mbl), KOTOPbIE OrpPaHUYMBAIOT, Ha NONL3Y WK
BO Bpef, ABVXKEHVe Nexauimx nog HUMKW TKaHew.

B kHure «beckoHe4Has ceTb», HanwucaHHoi [-pamu
Uynbuem n ®utuc, Nogpo6HO paccMaTpuBaloTed Takue
yoepxusateny Tena. OfHako s y3Han o6 atom oT [J-pa
Wynbua, kotopomy A 6eckoHedHo 6narofgapeH. Bee mbic-
nn KacatensHo dacumansHoi amMGpUonoruu KU CoefiuHu-
TENbLHOM crocobHOCTU hacumansHoM TKaHW GbIW HaBesHbI
ero y4eHueM, a onucaHHsie MuodacumansHelie MepuauaHs!
npencTasnsAoT coboi NPOJOMKEHWE Ero nepsoHaYvansHoro
3ambicra.

B TpapulMOHHOW aHaTOMW4ecKOW nuTepatype 3TU
NWCTKU ONUCaHbl He ObinW, XOTA WX Nerko 3aMetTuTb 1
nanenMposath B8 CambiXx MOBEPXHOCTHBIX CrOAX TKaHu.
Ha Puc. 1.1 nokasaHkl HECKONLKO NoNoc, Kak Npasuno oT-
MeYaeMbIX B TYNOBULLE. VX TOYHOE pacnonoXxeHne v cre-
NeHb HANPSHKEHUA UKW HATSKEHWS BAPbUPYETCA,

JleHTta, oxearbiBawLlasn rpyas, - NPUMEpPHO Ha MecTe
HWKHero kpaa 6GlocTranstepa — B GONMLLWMHCTBE ChyYyaes
npocMaTpuBaeTcss Ha (OPOHTaneEHOM NOBEPXHOCTM Tena
(npakTuyecku) Ha ypoBHe Me4yeBuOHOro oTpocTka. flerko
3aMeTUTb, Kak HanpaXeHHOCTb WKW CTAHYTOCTE NO 3TOMN
JIMHUK OrpaHuyMBaeT OblXaHwe, a Takxe npendaTcTeyeT CBO-
60QHOMY [BVDKEHWIO MOBEPXHOCTHOM MyckynaTtypel MNdJ,
@@ u CN nog atoil nmHmei. [pyrve NeHTbl BapbupyroT
B Gonblueil cTeneHu, Ho y GonblUMHCTBA ntofgelt ux o6Ha-
PYyXWUTb MOXHO 6e3 Tpyaa. [MocKonbKy pacnonararTcs OHK
B NOBEPXHOCTHOM Croe, OHW, Kak Npasuno, orpaHu4veaoT
)KMPOBBIE HACNOEHUA: 3T NMUHUW 3a4aCTYI0 MOXHO 0BHapy-
KUTb B KOHTYPaXx XXUPOBOW TKaHW.

Pue. 1111 — Yaepxueatenu Tena: cemb NEHT, ONOACKIBAIOLLMX
Tynosuiue (cm. Takke Puc. M1.2). O-p Wynby onucan ewle oauH pag
NONe3HLIX thacumanbHblX MEPUAUAHOB — MEPUAWAHOB LWNPOTHI.

3TV NEHTBI PACNONAranTeA, No 60NbLUER YACTH, B NOBEPXHOCTHLIX
cnosx hacumu, Ho MoryT 06NanaTe CBA3AMM C 3aneraLumm

nog HAMKW Cnoamu TKaHen W, CNenoBsare/ibHO, BNUATL HA nepegady
pabodero YCUNWA ONUCAHHLIX B 3TOA KHUTE MUOCDACLMANbHbIX MEpU-
nwanos. (BocnpoussoguTes ¢ Nio6e3Horo paspeluenns n3 Schultz &
Feitis 1996.)
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Puc. M.2 - Nekte Tena. O-p Nywe Wynby onucan siie oany rpynny
NONE3HbIX HAM (PACUMANBHLIX MEDHAWAHOB, 3 WMEHHO MBDUENAHOB
WWPOTL), ONOACHIBAIOLLMX TENO HA Pa3HbIX YPOBHAX (0BPATHTE BHAM-
MaHNe, NOKARYACTA, YTO B OCHOBHOM 35TO MECTA NO3BOHOYHBIX COYNe-
HEHWAY. 3T NEHTLI PACNONArAOTCA B NOBEPXHOCTHLIX CNOAX dracumK,
HO MOTYT 06N2AaTh CBAIAMM ¢ 3ANEraioMMn No4 HUMK COAMK
TKaHei W, CNEL0BATENLHO, BAMATL HA Nepegady patodero yeuus
GMUCAHHBIX B 3TOA KHAME MUO(ACUMANEHBIX MEPHAWAHOB. {Botnpo-
U3B0AMTCA ¢ NKOGE3HOro paspewenna Uz Schultz & Feitis 1996.)

OHKM MOTYT OrpaHnHMBaTe MW U3MEHATb HanpaBneHue
HATSXKEHWA, NepenaBaemMoro NOBEPXHOGTHLIMKU MUOdacUm-
ANEHBIMWA MEPUAMAHAMK, 6CAK CBA3LIBAIOT UX NO MOPW30H-
Tanw WM OrpaHHMBANT CBOGOAHOE OBMXEHNE IO Mepuan-
aHy B MeCTE aro NPoxoxaeHud Nof Takol NeHTOR.

MMpr HeNpaBUNbHOM BLIPABHWBAHUM CTRYKTYPLI TENa WK
OCAHKW 3TK NMHWK AP4e NPCABNAIDT CBOH CNOCOGHOCTL K
CBASLIBAHMIO B NONLITKE YPABHOBECUTE pazBanaHcupoBaH-
Hyt CTPYKTYPY. MHTEpecHD, YTO 3TW NEHTLI pacnonaranTes
Ha YPOBHE NO3BGHOYHLIX couneHeHuni (Pve. M1.2): '

hd KJ'IHHOBM,qHO-ﬁaSHnFlpHOE coyneHenne CBA3AHC C rnas-
HOWM NEHTOR

*+ YepenHo-LWeiHoe coYneHeHne CBA3AHO C NMHWeR nog-
Goponka

* LEAHO-TRYAHAE COMNEHEHWE CBA3AHO ¢ BOPOTHUKOBOW
NeHTol

* fopcantHan NeTns ((HyHKUMOHANEHAA CPEAMHHO-TRYA-
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Puc. M1.3 - Tax NECCUMUCTUYHO NPEACTABNN TOPU3OHTANLHLIE NEHTL
Tena Keneman 8 cBOei GnecTawen «AHaTOMUY AMOLW#A»; TBM HE
MEHEE, 3TH MEPUINAHL) WHPOTLI, KK Mbl BRAUM, KOHTRONMPYIOT
NyNBCALUMID, TOK, faBneHre W hopmy BHYTPEHHUX TPYOOK U KAPMaHoB
Halero opraHnaMa. {Bocnpon3BoanTCa ¢ NIOGE3HOO pa3pelleHnn us
Keleman 1985.}

HaA NeTns, pacnonaraeTcA O6LIMHO NMPUMEPHO HA YPOBHE
T6) ceasana ¢ rpygHON NEHTON

* NOACHWYHO-TPYOHDE COYMNEHEHWE CBA3ZaHC C NUHWEN
nyrka

* KReCTUOBO-NOACHUYHOE COYNEHEHWE CBA3AHO C «MeH-
TOW» MAxXOBON CBA3KM

* KPECTUORBO-KOMHMKOBOE COYNEHEHWE COEQUHEHD € Na-
XOBOW « NEHTOM»

KOHGHHO, 04eHb CMNEHO MCKYLUEHWE CBA3ATb 3TWU NEHTLI
W panee ¢ KOHKPeTHeIMM CNNeTeENMAMK MW SHAOKPWHHBIMKA
Xene3aamK, OfiHAKG OHO BMOMHE NPecOonUMO.

LWynbu 1 GardTUC NPeanaraloT pag MHTEPECHbIX 1 Aavke
3a6aBHbIX CONOCTABMEHWA 3TUX NEHT C 3MOLMOHANbHBIMK
DPOABNEHUAMW WK 3Tanamn pPaseuTudA. NOCKONbKY 306ck
Mbl B OONBLLSH Mepe CTapaemMch onucars, YeM OObACHUTD,
Mbl NPOCTO YKAXEM HA CYLLECTBOBAHWE 3TUX NUHWH U OTO-
wnem uwmratenn K «<BeckoHeuHoi cevw» 3a NOACHEHWeM
ATUX U APYTHX MEICNEN.



Tpuadckenne 1

1. Caman HWKHAR NeHTa* Tynosuwa (no6-
KOBan NeHTa) MpoXoaMT OT NOGKOBOR KOGTU NO
nepegHer CTOpoHe W Yepes MNaxoeyld obnacTe
(koTopan, Takum o6pa30M, YKOPAYMBAETCA), BO-
kpyr 6enep (Gonbwon BepTen GeApeHHON KOCTWU}
W Mepes Aaroguubl K 3aKaH4MBaeTCA B MeCTe COM-
NEHEHWA KPECTUA W KOMYMKA.

2. NenTa, NpoxogAan Yepes HUXHIK YacTb
OpIoLIMHEN (NAxXoBasn NeHTa} saqacTyo Gonee 3a-
METHa ¥ MyX4WH. OHa CBA3LIBAET OBA KOCTHbIX
BbICTYNa TA30BbLIX KOCTEA cnepegn (nepegHue
BepXHUE NOAB3ACWHEIE 0CTW). Kak npasuno, oHa
CNerka onycKaeTc cnepegn, Kak BOrHyTan ayra,
HaNoOMMHAA PACMONOXKeHHLIA BHYTPW Tena cnop-
TUBHBLIA 6aHOAX WAKM NOAC BEPHOCTU. EcTe Tek-
OEHUMA BKNIOHEHWA B 88 HXHWIA KpaA NnaxoBoW
CBASKW, COSAVHALLEI 3TY NEHTY C PACNONOXEeH-
HOH HWXe YacTeio NOGKOBOW KOCTW, 3Ta NeHTa
uaeT naTepantHE BAONL BEPXHEro Kpaa 6oAbLuMx
KPbINbEB TA30BbIX KOCTEM (NOAB3A0LHLIE KOCTH)
W 3aKAHYMBAETCA HE NOACHUHHO-KPECTUOBOM COY-
neHeHun.

3. TpeTbA NeHTa Nepecexaet HPHOWKHY (Nyn-
KOBAA MEHTA/NeHTa XWUBOTA), U BOT €€ MecTono-
noXeHwe, NOXanyW, sapevpyeT Bonee Apyrux.
OHa MoXeT nepecexaTb Nynok (MHorpa thopmu-
pya CKNagKy B CTEHKE GPIOLUMHBI, TAHYLWYOCH NO
OHY UNW OPYIYH CTOROHY NYNKa) WA MOXeT pac-
NONaraTbCA MOCOpPeauHEe MeXay NyNkoM 1 Mex-
pebepHoid Ayroi (CBA3LIBAA Hpyr ¢ OpyroM Ose
CTOPOHbI peGepHoi gyrv). U1 B ToM U B Opyrom
CAy4ae OHa NPOXOOUT NaTtepancHe, opMUpYs
Ayty Yepes 6pIWKHY, K HUXHUM pebpam no obo-
UM BOKAM — B HACTHOCTH, K CBOSOJHOMY KOHUYWKY
OfuMHHAgUATOro pebpa. OHa yxogvT K3agn BAOMb
HIXHUAX peGep 1 3aKaH4YMBABTCA B MECTe coqne-
HEHWA NPYOHbIX ¥ NOACHWYHBIX NO3BOHKOE.

4. YeTeapran NeHTa pacnonokeHa s ofnacTu
©pasy Nof cockamw (TPYAHARA NIEHTa) U BU3YANbHO
HauBonee samerHa. Kak npaeuno, oHa NpeacTas-
NeHa Kaxk HenoABMXHaA, ONyLeHHas obnacTs
rpyam; KaXeTcd, KOXa npukneeHa K petpam M

Mblgam. OHa MpoxoanT BRONE HUXHER MpaHnus]
6ONbLWON NPYOHOHR MbIWLUBI, Yepas cpefvHHe-na-
TepasnbHYIo 4acTb rPYAW U BHK3, N0 NATEPANLHOMY
Kpa LWHPOYaALIEAMBILLLE CMWHBI, Qe CTAHOBWTCA
napannensHoi NONATKE No HANPABNEHWIO K PyKe.
3Ta nexTa, cyga Ao BCeMY, CTATMBABET HUMHUA KO-
Hel, NoNaTkM € 3aAHUMK pedpaMi M 3aKaH4Y1Ba-
€TCA Ha AopcansHoi NeTRe NO3BOHOYHUKA, Koraa
3Ta NMHUA BLIAENASTCA, 3TO FOBOPWUT HE TONbKO
o6 ONYLEHHOW CPEAWHHOM YacTH MPYOW, HO U ©
HECNOCOGHOCTH pedep PazaBrraTbCA B CTOPOHLI
NPV AbIXaHWK,

5. MNaTas neHTa Ha ypoBHe Nye4 (BOPOTHWUKO-
Ban NeHTa) 2a0ercTBYET KNKHMLY U HacTb TKaHW,
NPUKPENNAA KNIOHWLY K NePBOMY W BTOPOMY pe-
6pam Ha nNepedHel cTopoHe Tena, Ee MoxHo no-
YYBCTBOBATE KAK NOAYLUEMKY M3 TKAHW cpasy nog
W rayExe Knodvubl. OHa Npaxogut NaTepansHo K
KOHUY nne4a, a 4yacTb &e BONOKOH BeepOoM Chy-
CKAKITCA B NOAMbILIKY. 3Ta NeHTa WAeT Aanblue
Mo HANPABNEHMIO K3aau Mo BHYTPEHHOR W HapyX-
HOA NOBEPXHOCTH BEPXHEW TpaHvubl NONATKW W
3aKaH4MBeaeTcs B MeCTe COYNEHEHWA WEeRHbIX W
rpyOHbBIX NO3BOHKOB.

6. ObnacTte nog nonéopogkom (MaHTa nog-
60poaKa) NPOHKM3aHA BONOKHAMU W YMIOTHEHUA-
MK, BKITIOMEIOWMMKA B C&6A NOARASEIYHYID KOCTL
M OCHOBaHWe HEmMNCcTV; OHA NPOXoOWT cpa3y noa
¥XOM W 3aKaH4MBaEeTCA B TOM Mecye, rae 4depen
COBAWHABTCA € NMEpPBbIM LUEHHBIM MO3BOHKOM {aT-
TNAHTOM).

7. BepxHiow nedTy (rnaskyis NeHTy) obHapy-
AUTb CRoXHea Beero. OHa HAYMHAETCH OT MOCTa
HOCA, NPOXOAUT Hepea FNAa2HUUB! U Haf ywamu U
3aKAHYMBABTCA HA 3agHel CTopoHe Yepena npa-
MO HAJ, 3ATbINOYHLIM MpetHeM (BO3BLILLEHNAM B
s3afHeR Jactn HJepena).

* B ovHOWeHWM yhepXUBATSNEA TEPMUHGLI
«[@HTA» M «IMHWA» NCNONL3YIOTCA € OOMHAKOBbIM
3HaYeHnem.
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. , Mpuioixenne 2

(M) Mpuroxenue 2

MpuHUUNBLI NeYeHus

PyxoeopcTBo

3neck npepnaraeTca Hawbonee O6WEE PYKOBOACTBO
MO NPUMEHBHWIO KOHLEMUWMKM AHATOMWYECKMX MOessos -
CHCTEMBI MMOMACUMANBHLIX MEPUOWAHOE:

« Mpy1 OUeHKe COCTOAHWA NauWeMTa, HaYMHanTe ¢
OCMOTPAa TPABMWUPOBAHHOK/GONE3HEHHOR/YKasaHHOW/
OrpaHNYeHHOR O6NACTH KU CNegyHMTe 3a NYTEM NOS3H0B.
Ecnun MecTHOe NedeHne He NPUHOCKUT NNOAOB, MLUWTE APY-
rve obnacTy, PacnonOXeHHbIe HA TOM Xe MepuauaHe,
patoTa ¢ KOTOPLIMK MOXET AaTh PE3YNLTAT B NOBPEXLAEH-
HOM Yy4acTke (HanpuMmep, echv COCTOAHWME NOAKOMEHHbIX
MBI He NO3BONAET PAaGoTaTe ¢ HUMU HaNPAMYIO, Nonpo-
SyiTe BO3pEiCTEBORATL HA Apyre obnacTu MosepxHoCT-
HOW 3agHeid NMHMK — HanpuMep, Ha NOSOWBEeHHYI chac-
LMD UITM NOA3ATLINOYHY 06NacTe).

* PaGora Han mepuanadamy MOXeT NaBaTk CTOAneH-
Hblg pesyneTaThl. MNpu patoTe B NWGOA TeXHUKE apdeKT
OT 06paBOTKM OQHOMG YHacTKa MepuanaHa MOXeT Npos-
BWUTHCA B OBOMNBHO OTAANEHHOR OGNACTH BIlLE MAKW HUXE
no nuHKUK. O6A3aTENLHO PerynapHo NPoBOaAuTE NOBTOP-
HYH OUEHKY COCTORHWA BCEW CTPYKTYpPLI, 4Tobb YEUAETD,
KaKOB rNOSANLHBIA Ppe3ynLTAT BaLLed paboTbl.

* MpopaBaTbiBAATE TKAHW MEpPUAWAHA B TOM Hanpae-
NeHWW, B KOTOPOM, KAK Bbl NonaraeTe, OHa A0NXHa cMe-
CTWTECA. ECnM Bel NPOCTO BLICBOGOXAAETE MbILLEYHbLIA
KOMMNOHEHT MepUaNaHa, HanPaBngHUe He UMeeT BoNkbLo-
ro 3HaqdeHus. Ecnv xe Bbl M3MEHASTE COOTHOLLGHWE hac-
LManeHeIX NAACTOR, OHO UCKNHUTENLHO BRXHO. «BepHu-
T& TKaHb HA MecTo W aobeliTecs OBWKEHWA», - Tak [-p
Mpa Poned kpatko gopMynupoeana cyTb CBOEH MeTO-
AWKK. 3a4acTyie, HaNpUMep, HeoBXoaMMO ROJHATE TKAHW
MoBepXHOCTHOW PPOHTANBHOH NMHUK OTHOCUTENBHO TKA-
Hel [NoBepPXHOCTHOR 3aHeN NUHWN, KOTOPLIE HEOBXOAW-
MG CMECTUTL BHW3.

* Pa6oTalWTe CHAPYXn BHYTPb W W3HYTPW Hapyxy. B
NePBYIC O4epeab KaK MOXHO Oanbwe pacnpeaennte KoMm-
NEHCATOPHBIE M3MEHEHWA NOBEPXHOCTHOrO CNOA, Npexae
Hem nepexopuTb K HGonee rnyBoKo 3aNoXeHHeIM MOAS-
nam. B o6wem, Ao6eidTece ynpyrocT v aganTUBHOCTY
NoeepxHOCTHOW (PPOHTANBHOR W 3aaHeA NUHWA, a TaKKke
NarvepancHoit M CNUPanNBHOH NUHWE, Npexae Yem no-
NbiTagTeck NOHATE W pacnpsgennTb BOAOKHA [NyBUHHOH
poHTaNbBHOW NUHWKM. CNUWKOM ObICTPBIM Nepexon Ha
rMySUHHLIE CNoOW nepef BeicBoGOXAeHWeM 1 paccnatne-

HUEM NEXAawWmMx Haj HUMW CROEB 4pesaT ycyrybneHvem
NPOSNEMbI MMM CHUXKEHWEM ©AWHCTBA M B3AUMOCBA3N

CTPYKTYP Tona, W He NPUBEAET K PEEeHUIO NPOGneMbi.

Kak TOAbKO YCTAHOBWTE HEKDTOPYID YNPYrocTb M PaBHO-
secve FPJ1, cHoBa 0GpaTUTECk K MOBEPXHOCTHEIM MTUHAAM
¥ pacnpegenute JIMHUM Py 1 OYHKUMOHANBHEIE MHUK
noeepx cGanaHCUPOBaHHOW BaMKU CTPYKTYP.I.

+ HaGnopahte 3a mMecTamu nepeceveHun Mepuaua-
HOB. Te y4acTky, B KOTOPbIX MEPUIWaHLI NepeCceKalT apyr
Apyra — B 4acTHoCTH, CnupansHan v QyHKUMOHANBHbIE
NUHWKU NEPECEKAKNT OCHOBHBIE MEPHUIWAHEI, - NpencTaBna-
T CoBoN OBNACTW, B KOTORBIX NPOUCXOOWUT CEA3LIBAHWE!
CTArMBaHKe NMpy HaNU4YMK NPOTUBOHANPABNEHHBIX KK OT-
PULATENEHO BO3AEUCTBYOWMX BEKTOPOB HATAXEHUA.

NpauyMns

OfwWwme NPUHLMNEI thacuManbHeIX 1 MUODACLMANBHLIX
MaHUNYMALUMA TAKOBLI:

+ Pabotaite cnoamu. MNpoegevrakitece Brny6e TONBKO
HACTONbKO, HACKONBKO TOrO NO3BONAST YNPYrocTe NepBo-
ro cnos, 4 3atTeM MauTe BACNL 3TOMo CNoA.

» PaGoTalTe waramy. CKOpPOCTh — 3TO Bpar YyBCTBU-
TENbHOCTH; OBUranTeck B PUTME «TasaHWA» TKaHed unw
eLle MeareHHeae.

* [TOMH1TE O MexaHnuke Tena. MuHUManLHOE YCHKe v
HanNpAXeHWe Bpaqa NPUBOOMT K MAKCUMANLHOW YYBCTBM-
TENBHOCTH M NEPeaaqe HAMBPEHNA NaUMeHTa.

* 3a0eHCTBOBATL ABVMXEHWE NaumedTa. Ecnu nauMenT
peuraeTcs, MmuothacumancHan patota cTaHoBUTCA Gonee
appeKTUBHON. Ha kaxaom aTane noflymanTe o TOM, Kak
HanpaeuTe ABvXeHWe naumenta. OnATb-TAKW, «BepHUTS
TKaHb HA MecTo KW AcGerTech ABMXeHWA». [BuxeHue na-
UMEeHTa NOMCTraeT BOCTH4E KaK MUHMMYM OBYX Lenei:

- OHO NO3BOMAET Bpaqy € NErkocTeio NOYYBCTBOBATL,
KaKoh ypoBeHs MUOMacLUMK OH 3aneicTeyeT

- OHO aKTMBHO BKMIDYAET NauMeHTa B nevebHbIA Npo-
Uecc, NOBbIWAR NPONPUOUENLIMID MbILLUEMHBIX BEPETEH K
peuenTopoR pacTAXEHHA,

* PearnpyiiTe Ha 60Mb. Bonk, KOTOPaA «CONPOBOXAA-
eTCA MOTOPHBIM pPethNeKcoM OCTaHOBMTL BO3OENCTEWE,
CNYXUT TIPUMUHOA OCTAHOBWUTL, NPUOCTAHOBWUTE MNM 3a-
MeanuTe paboty.
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MpraoeHue 2

» CoxpananTe TpaexkTopuio. Kaxaoe asuxenwe uaer
NG cBOSH TPAeKTOPMU WAW Ayre — Ha%ano, cepeauna, Ko-
Hew, VY KaXAoro npuemMa eCcTh Ayra, ¥ Kaxaord nocneno-
BaTENbHOCTU NPUEMOB — ToXe., BaXHO 3HATL, Ha Kakom
OTPe3Ke 3THUX HaKnaAbIBAIWXCA APYr Ha Bpyra Oyr Bbl
HaxoauTeck B KOHKPETHLIA MOMEHT.

Uenu

Lenamu muothacymaneHoi U ABUraTenbHOM Tepanuu
ABAAKOTCH:

» LlenocTHelé 06pa3 Tena. Y nauMeHTa ecTe AOCTYN, a
TAKXE M MOTOPHLIA J0CTYN, K UHPOPMALMK ¥ KWHeCTETU-
YBCKOMY TENY, U NULWb HE3HAaYMTaNbHbIe 061aCcTh Nnogeep-
XEHb 3AKUMAM, HENOABHXHOGTH M «CEHCOPHO-MOTOPHON
aMHesnmn»,

» CKeneTHoe BeipaBHUBAaHME W Nogaemika. KocTh Bb)-
PABHWBAKDTCA TaK, 4TOOHLI HENOBEK 3ATPaYNBA MUHUMYM
YCUNWIA Ha TO, 4ToGEl CTOATE U REHCTEOBATL.

* «TeHcerpuTh>/ChHanaHcpoBaHHbIA ToHYC (palintoni-
city). MnodacumantHele TKaHW Tak ¢6anaHCMPOBAHEl BO-
KPYr CKENEeTHOW CTPYKTYPLl, YTO TENnO B LENOM, BMECTO
TOro, 41066l NPEAcTaBNATE COO0R OCTPOBKM NOBLILLEHHO-
ro HaNPAXeHWA, Mepemexarmeca ¢ o6nacTaMK NPOBM-
CalLKUX TKaHa#, obnanaeT o6WnMM POBHLIM TOHYCOM.

» AnuHa. Teno yHKUWOHUPYET BO BCHO ONWMHY, KK B
Topce, TaK U B KOHEYHOCTAX, a TaKXe U B MbIlLILAX U Cy-
CTaBax, W He YKOPaYUBARTCA U HEe KOMNPECCUPYeTCA,
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* YNpyrocTte. CNOCOGHOCTE NePeHOCUTE HAMPY3KHW, HE
NOMAACh, M BO3BPAWIATECR B CORMNAHCHPOBAHHOE COCTOR-
HWE NPU CHATUKM HArPY3KK.

* CNoCcOBHOCTL YASPXKWBATL W BHICBOBOXKAATH COMATH-
YECKUA M 3MOLMOHANBHEIA 3apag. CnoCoGHOCTEL YASPKN-
BaTk 3MOLUMOHAMBHOE HANPAXEHWE, HE BLINYCKARA ero Ha
NOBEPXHOCTL, W NEPEBOANTE €10 B ALWCTBME MNK NPOCTO
BbLICEOGOXAATL €r0, KOrAa 310 HeobHXoaumo.

+ OBWHOCTE HAMEPEHWUA U 3HAHUA O yenoM. CTpyKTYp-
Has WHTerpauma noapasymeBaeT CnoCcOBHOCTE CKOHUEH-
TPUPOBATLCA HA NMIVGON KOHKPETHOW 3anave UK acnekTe,
He TepaA obulero NpeacTaeneHns oo BCEM, NPOUCXOs-
weM NoOMMMO AAHHOrO acnexkTa paboTol. KoHUeHTpauus
663 3HaHvA NpeBpawaeTca B GaHaTU3M, a caMmo no cebe
3HaHue 683 TaKoW KOHUEHTPAUMW Hé ONaeT HUKaKkux pe-
3YALTATOB.

* YMeHbLIeHWe yeunuia. MeHbLse YCUnui, korga Heno-
BEK CTOMT UK ABUrasTCA, - MEHbLUS «NapasuTURYIoWero»
HaNPAXEHWA AN HEHYXHBIX KOMNEHCATOPHLIX ABWKEHWUHA,
YHACTBYIOLWWX B BbINOAHEHUW KOHKDETHOR 384844,

* Ouana3oH pBWXeHWA. [uanasoH ABUXEHWH, Le-
OPOCTE ABWXEHWA — MeHbLLE OrPaHUYEeHUA B AKGOM OaH-
HOM BWAe AEATENbLHOCTW, OOCTYNHOCTL BCEre cnekTtpa
OBVXEHMH, NPUHUMARA, KOHEYHO, BO BHUMAaHWE COCTOAHNE
3ACPOEBBA, BO3PACT, UCTOPWMIO MaLMeHTa W ero Hacnep-
CTBEHHOCTb.

¢ YMeHblWesHWe 60nn. M CTOATL, W ABMIaTbCA AOMKHO
6bITh CTPYKTYPHO HACTONBKO NErko, HACKONBKO 3TC BOS-
MOXHO.



Hanee npusoauTea raoccapuit — CrMCoK CrayuansHbiX
Onpenenenuit TePMUHOB, MCROALIYEMBIX B 3TOH KHUre.
OBLUENPUHATAR aHATOMHYECKAR TePMUHONOMUA cro4a, no
BONLLISR HACTH, HE BKIHOYAETCA, M 86 MOXHC COHAPY KT
B HI060M MeguUMHCKOM GRosape.

TepMUHONOrMA aHATOMUYECKUX NOe3aoB

AnaToMmMyeckwe noesfia — cuctema 11-Tv Muachacuu-
ankeHbIX MepuaMaHoB, ONUCAHHAA B KHUMe

OTeeTBREHWE — ANLTEPHATUBHLIA NYTb, KAK NPABWNO,
MEHLLLEre pasMepa UNKW pexe 3a4eWCTBOBAHHDIN N0 CPAB-
HEHWH: C rNaBHLIM MHOCIJaCLlMaﬂbeIM MepHaaHOomM,

OCcHOBHAA ANHWA — NUHKMA, NPOXOAALLAA N0 BCEA A/MHe
Tena No OJHOW U3 YeTsIPEX OCHOBHLIX NoBepxHocTel: N3N
no cnude, M cnepean u N1 no npasomy 1 neeomy 60-
Kam.

Cxop ¢ penbcoB — 06AacTs MMOGACUMANBLHOMS MEpH-
AMaHA, HA KOTOPOM cOeOMHEeHUe MPOMCXOOMT TONbKO Mpu
ONpeaeneHHLIX YCNoBUAX.

MpAmoe coefMHeHKne — coeaMHeHVe AByX NyTel, dac-
UWA MeX Y KOTOPLIMKW HENPEpLIBHA, HYepes CTaHLMIO.

Cxopbii noe3n/dkenpect — MHOMOCYCTABHARA MbIWUA,
KoTOpan, TakMM 06pa3oM, ABAASTCA W MHOrOghYHKLMOHANb-
HOM.

MNpvropogHeld Noe3f/ANeXTpUYKA — OQHOCYCTABHAN
Mbiluua, gyGnupyiowan ogHy ma dyHKUMIA GnrManexawero
W PACTIONOXEHHOMD BHILWE CKOPOro Noe3fa.

3axaran B YONUHEHHOM NONOKEHUM — 3TO onpsgene-
H1E MCNONL3YeTCA ANA ONUCAHWA HANPSHKOHHON MBILLLLI B

I'xoccaphii

I'Aocca_puﬁ

TAKOM COCTOAHWMK, YTO ee ANkHA 60NbLue 0ObIMHOW PyHKUW-
OHAMBHOM ANWHEI; MBILULA NOG HANPAXKEHWEM,

3amarad B YKOPOYEHHOM NONOXEHWM — 3TO Onpede-
NEHME UCMONb3YETCA ANA ONMUCAHUA HANPAXEHHON MbILILE!
B TAKOM COCTOAHMM, YTO €8 ANWHA MEHbLIE OObIMHOM MNK
MYHKUMOHANEHOH AAMHD); CropSNEHHAS MNKM YKOpPOUeHHaA
MbILLILE.

Mexanuveckoe coefMHEeHNe — COEONHEHWNE MeX Oy Ny-
TAMWU Hepes CTaHUMO B TOM MECTe, rae coeanHeHue Npoxo-
OUT Hepes NPenATCTBYILWYH KOCTb.

MuothacuuansHoe @AMHCTBG — PACTNONCXEHHbLIE pPA-
AOM K coefiMHeHHEIe ABe U Bonee MugdacumancHble CTPYK-

TYpHI.

MuodacumansHeId MEPUAWAH — COBAVHEHHAA JMHUA
MuohacLManeHeIX MAK hacUuMantHeIX CTRYKTYR, OAHa Nu-
HUA aHATOMWYECKHX NOEe3A0B.

Aeno — ofnacTe, B KOTOPOA COBEAUHAIOTCA HECKONbKO
MModbacUManbHbIX eQUHCTE W, CNeaoBaTentHo, AercTByeT
pAA Pa3nNHYHLIX BEKTOPOB; NPOLWe rOBORA, KOCTL, HA KOTO-
PO BCTPEYAIOTCA MHOXECTEC MbILLIL,.

CTaHumws — 06nacTk, B KOTOPOR MuodacyMancHoe eguH-
CTBO UNK NYTb «BHOLWHEA» MUOMACUWAFNBHOR CYMKW «Npy-
XKUMAETCA» UNW NPUKPENNASTCA K (PACUMANBHON CETM «<BHY-
TpeHHeR» KOCTHO-CBA3OYHOW CYMK#; OPYTWMW CNOBAMM,
MbILLEYHOE NPUKPenneHue.

Crtpenxa — ofnacTe, B KOTOPOR NGO OBe Muogacuu-
anbHbIE MNOCKOCT CXOAATCA B OQHY, NW60 ogHa Mrodacuu-
anLHas NNOCKOCTE PACXOQMTCA HA ABe.

MyTh — MuobacuMansHBIA MK hacUMAansEHBIA KOMIO-
HEHT MUodacuWansHOre MepuouaHa.
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@ faoccapwi

AHaTomMusa U husuonorua

Pacyna — B NAHHOW KHUre 3ITOT TepMuH obGo3HAaYaeT
CETb KOMNAreHOBLIX BOMOKOH, PACKMHYTYIO NO BCeMy Teny,
nUBO KaKy0-TO YACTb 3T CETH,

ba3oBoe BeLeCcTBO — eLUE OQHO HAWMEHOBAHWE MMAPO-
PUNBHLIX MPOTECrNMKAHOE, COCTABAAILMX pasHoobpas-
HEI2 KONNOMAHBIE MEXBOMOKOHHEIE KOMMNOHEHTLI COeMHM-
TENBHOR TKaHW,

«TOHCerpMTH» — CTPYKTYPbI, OGLEQUHAIOWME HATRXE-
HHE W CKATUE W B KOTOPLIX 2NEMEHTLI HATAXEHWA ONpeaena-
10T UENOCTHOCTL CTPYKTYPGI, & 3MaMENTLI CKATHR MPEACTAB-
NAIOT COSOA OCTPOBKKN B MOPE HENPEPLIBHONC HATANEHUS.

TUCOTPONKA — CKNOHHOCTE KONAOWAHLIX PAcTBOPOR {Ta-
KMX Kak 6a30B0€ BBWECTBO) CTAHOBUTLCA DONGE XUAKMMH
non BO3NeHCTBUSM MEXAHWHECKOR UNK TENNOBOW SHEPru U
CTAHOBHUTLCH GONee XeCTKMMW U BAZKMMK NPU BbigENeHWU
BHEPIUH MW B OTCYTCTBME BO3ASACTEBMA.

AGGpeBnaTypbl # COKpaLLeHWs

ALL - nepepHsa NnpoaonbHan cBA3Ka.

ASIS - nepegHanA BepxHAA NOOB3AOWIHAA OCTL NO3BO-
HOYHMKAE.

ITT - noaB3Q0WHO-GoNBLLIEGSPUOBLIA TPAKT.

PSIS - 3agHAA B&PXHAA NOJB3AOWHAA OCTE MOIBOHOY-
HMKA.

SCM - rpyaMHO-KNIOHUYHO-COCLEBUAHAA MbILILA.

SP — 0CTUCTBIN OTPOCTOK.

TFL — Hanparatens wnpoxoi dacuyun.

TLJ - rpyAHo-NoACHWYHOS codneHenne (T12 — L1).

TP — nonepeqHsI OTPOCTOK (NO3BOHKOB).

RCPM — manas 3a0HAA NPAMAR MBEILLUA FMONOBLI

RCPMaj — 6onbulan 3aaHAR NPAMAaA MbILILA FrONOBL!

OCS — sepxHAA KOCAA MbiLULA rONOBLI

OCI| — HUXHAR KOCAA MeIWLA FONOBL

A-Q — aTRAHTO OKUMHUTAALHLIA CYCTAB

A-P, . —nepeade saguuil Sannane

AL -~ kBagpaTHAA MbllLA NOACHWLII

272

JNIMHUM

3PN - 3agHnan dyHKumoHansHas Nuaua. MpoxaanT ot
OfHOro NNeYa Yepes CNWHY K MPOTHBONONMKHOA HOre.

F3NP — ny6unHar gponTansHas niHUA pyku. Tpo-
XQAWT OT OCTUCTBIX OTPOCTKOB Yepe3d Nonartky K 3afHen
CTOPOHE PYKW W MU3WHLY.

F®eNP — My6uHHan POHTaNLHAA NUHKMA PYKM. [po-
XOAUT oT pebep BHU3 NO HIPCHTANBHON NOBEPXHOCTH PYKU
K 6OMbILOMY NANbLY PYKU.

N - Fny6irtrHan hpoHTanbHan AMHKMA, Llentpansbhag
FIMHKMA, KOTOPasA HAYMHAETCA B rNYOWHHOM CRoe CTOMNL 1
NOQHWMAETCA NO BHYTPEHHEW CTOPOHE HOTW K (hpoHTanb-
HOW NOBEPXHOCTH GEAPEHHOTO CYCTaBa, NnepeceKkaeTt Ta3
No HanpaeneHWio K nepegHel CTOPoHe NO3BOHOMHWUKE W
NOAHUMABTCA Heped MPYAHYIO NONOCTL K YENCTH M OHY
Yepena.

PN - dponTancHan diyHKLWOHANLHAA AuHMs. MNpo-
XOBWUT OT OBHOTO NAIeYa 4epes NepegHIoly NoBepxHOCTL
XWBOTA K NPOTUBOMNONGKHON HOre.

A — NlatepansHan nuHus. MPOXOAUT OT HIKHEN no-
BEPXHOCTH CTONBI BBEPX NO BOKOBOW NOBEPXHOCTA HOTU H
TOPCA NoA NNSYEBLIM NOACOM MO HANPABNEHMNIO K BOKOBON
NOBEPXHOCTH WIeK M Yepena.

N3NP — MosepxHOCTHAA 3apHAs nuHuA pyku. Mpo-
XOAWUT OT OCTUCTLIX OTPOCTKOB NO I'IJ19'-|}}r 4] Hapnyoﬁ no-
BEPXHOCTH PYKH K ThINMBHON CTOPOHE KMCTU.

N30 - lMNoeepxHocTHaA 3aaHAA nvHMA. MpoxognT ot
HMXHEW YacTy CTONI BBEPX NO 3aAHEA NOBOPXHOGTH HOMM
K KPecTLy, a 3aTeM NOJAHVMMAETCA NO CNUHE K Yepeny 1 no
NOBEPXHOCTH Yepena Ao noa.

N®NP - NoeepxHOCTHAA (DPOHTANBLHARA NUHWUA PYKW.
MNpoxoAnT OT rPYAuHLl M pebep BHU3 NO BHYTPEHHERA CTo-
POHE PYKH K NAJOHW KWCTU.

NeN - NosepxHocTHan poHTaneHan NWHWA. MNog-
HUMAETCH OT KOHYMKOB Mansuee CTOMbl No PoHTANbHONH
CTOPOHE HOMW W TOPCY K BEPLUWHE rPyaMHbI, a 3aTem npo-
XORWUT NG GOKOBOMR NOBEPXHOCT LWEN K 3aTbiNkY.,

CNl - CnupanbHas AMHKA. MNPoXoauT OT GOKOBOH no-
BEPXHOCTU Yepena, Nepecekas wek, K NPeTUEONGNOXHO-
MY NNeYy K pebpam, a 3aTem, Nepecekan XUBOT, NPOXCAUT
No bPOHTANLHON NOBEPXHOCTU 6epa, HAPYXKHOW CTOPOHE
KOMEHA, BHYTPEHHEN CTOPOHE LWWMKONMOTKU U CNYCKAeTeR
noQ ¢Bof CTOMNLl, CTKYOA BO3BPALIASTEA K Yepeny.



AHATOMMUYHECKUE INMOE3AA

O KHure

Bcem, KTO 3aHUMaeTcs MaccaXem M MaHyanbHoi Tepanuei, MCKNYUTENBEHO BAXKHO NOHATL TY POSb, KOTOPYIO
thacuus urpaeTt B ABMXEHUN 3O0POBOro opraHnaMa v B (GOpMUPOBAHUKN OTKINOHEHWIA OT HOPManbHOW OCaHKMW.

KHura «AHatomu4eckue noesga: muwodacuymansHble MepuanaHsl Ana maHyaneHblX TepanesTos» npeacrasnaer
YHUKAIbHbIA U LenocTHbIA noaxod K dacumancHoi/asurarensHoi aHaToMMK Kak k cucTeme, KOTopan Briepeble
noapo6HO ONUCLIBAET PAacCKUHYBLUMECH NO BCEMY Teny COeAnHEeHUA MbILLL, BHYTPW hacymansHoi cetu. Mcenoneays
MeTadopy Xenes3HoaopoxHbix NyTer, Maiepc o6bACHAET, Kakum 06pa3om HanpsXXeHne nepegaeTcs NocpefacTBoOM
MuodhacumansHbiX «nepenneTeHnii» U NPUBOANT K KOMNEHCALWAM B OCaHKe W ABUraTensHOMW cTabunbLHOCTH.
HanucaHHas nerkvum Ons BOCNpUATAS A3bIKOM, 3Ta KHWra Aaet fgocTynHoe U ybegutensHoe 06L9cHeHue aHaToMumn U
hyHKUMK MUodhacumnansHol CUCTEMbI Halllero opraHuama.

CaBHblIe OCOBEHHOCTH:

* kHUra sknto4aet e cebs LBeTHble unnocTpauun 11-Tv MuothacumansHbix MEpUOUAHOB U Npasuna obHapyXxeHus
NnpaeYrx MepuanaHos;

* B HE UCTONb3YIOTCA MHOrOYUCNEHHbIe ABYXUBETHLIE TabuLbi U PUCYHKW, NOAPOGHO NOACHAILINE MbILLIEYHYIO

W hacumanbHyo CTPYKTYPY KaX[oro mepuaunaHa;

* B KHUre coaepXuTcs MHopMaLMA O TOM, Kak OLeHWUTb CTPYKTYPHEIE U ABUraTebHbIe MOEnu, U pacckasbiBaeTca
0 ee NPUMEHEHNW K MaHyansHOW Tepanum 1 ne4ebHon PU3KYNLTYPE;

* aBTOp NpegnaraeT psf TeXHUK M3 BUBNNOTEKU CTPYKTYPHOWU MHTErpauuu;

* 3[leCb Bbl TaKxe oBHapyxuTe npefcrasneHve gacumansHol cUCTeMbl Kak Lenoro, HoBble TOYKW 3peHuns

W pesyneTaThl HOBEIX UCCNeqoBaHWA peakuuii chacumansHOW UCTEMbI;

* KHWra uanaraer Becenbii NOAX0A K N3YHeHWUIO CTPYKTYPHOW aHaToMuK, CpaBHnBasn CUCTEMY COEQUHUTENTBHON TKaHW
C KEeNe3HOOOPOXHbIM MOMNOTHOM.

B «AHaTtomnYeckux noezgax» MHQOpPMaLMa M3noXeHa TaknuM QOCTYNHLIM 06pasom, 4To kHura 6yaet nHTepecHa
LUIMPOKOMY KpYTy YuTateneil — oT NiobonLITCTBYIOWEro CTyAeHTa, CRoOpTCMeHa Wiu nauueHTa A0 yMyApeHHOro NpakTUKou
TepaneeTa. [oneaHoi ¢ paboyeil TOHKU 3peHUA OHA OKaXXETCH U Ans cnenyowux cneynanicToB MaHyasnsHoM
n oBuratensHon Tepanuu:

* pcTEOnartsl

* MaHyarbHble TepanesThb!

* Bpa4y CNOPTUBHOW MeguLWHBI

* METOOMCTEI NevebHon USKYNETYPbI

* MaccaxucThbl

* XMponpakTsl

* CrneyuanncTbl akynyHKTypbl
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