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BBenenune

K coxanenuio, 1711 MHOTMX U3 HAC BO3PACT O3HAYAET HE TOJIb-
KO HE/IOCTATOK OOIIel SHEpruu v OOAPOCTH, HO U OTpaHUUCHHE
OBbLION MOABMKHOCTH. MBI cTapaeMcst n30erarh OnpeeeHHbIX
JBUKEHUH, KOTOpble HAUMHAIOT IPUYUHATH HaMm 0oJib. U Gomu B
MO3BOHOYHUKE — YBBbI, CJIMIIKOM 3HAKOMOE OLIYIIEHUE IJIsl TO-
JABJISIIONIETO OOJBITMHCTBA HAIIIUX COTPaK/IaH.

BuHOI1 TOMy MHOrO NMpWYMH, HO MpEeXkIe BCEro 3TO Iepe-
I'PY’KEHHOCTb MBIIII CITUHBI, MBITAIOIIMXCS KOMIIEHCUPOBAThH JIe-
(popmary MO3BOHOYHMKA U CYCTaBOB. A BbI3BaTh TaKyio 1eop-
MaIuio MOXET ¥ OHOOOpa3Has (pu3mvecKasi Harpy3ka Ipu co-
BPEMEHHOM 00pa3e KU3HU, U J0Jras HeMOABMKHOCTb 32 KOM-
IBIOTEPOM, U TIPAKTUYECKHU JTI000M CHOPT, U Aake MpPUBbIYHbIC
MHOTUM yTpeHHsIs1 3apsaka v oer! Tak HaM MPUXOIUTCS paciiia-
YMBAThCS 32 TPEHEOPEKUTEILHOE OTHOIIIEHNE K TIO3BOHOUHUKY
B MOJIOZIBIE TO/BI.

3aciyxeHHblii Bpad Poccuiickon ®enepanuu Anaronui bo-
necnaBoBuY Cutelp peJiaraeT YUTaTeIio YHUKaIbHBII aBTOP-
cKuil cocod camouriesieHrs. C MOMOIIBIO CHEUATBHBIX T03-
JBUKEHUI Bbl cMoxkeTe (P @PEKTUBHO pacciaOuTh Ballld CHas-
MUPOBaHHbIE, TIEPEYTOMJIEHHbIE MBI U TEM CaMbIM O3 Jie-
KapCTB U OTepalyii BEpHYTh ceOe MOABMKHOCTD B pa3HBIX OT/e-
JlaX TO3BOHOYHMKA. bosbie Toro: 3anumMasce no cucreme Cu-
TeJIsI, YSJIOBEK CO3JaeT TaKUe YCIOBHsI, KOTOPBIE CITIOCOOCTBYIOT



OBICTPOMY CaMOBOCCTAHOBJICHUIO BCETO OpraHW3Ma, BO3Bpaias
€My JKU3HECTIOCOOHOCTb Y aKTUBHOCTb.

MoxeT 711 BO3pacT OKa3aThCsl MPEMSATCTBUEM ISl 3aHSATUI
no cucreme Curensa? OtBer onpeneneHHbid: HeT! HeszaBucu-
MO OT Balllero BO3pacTa Bbl MOXETE BOCIIOJIb30BAThCS COBETA-
MU U3 3TON KHUTH, YTOOBI IOBEPHYTH CBOM OMOJIOTMYECKUe Ya-
ChI BCIIAITh. BOT HEKOTOpBIE M3 MIPEUMYIIIECTB, TAPAHTUPYEMbIX
npodpeccopom Curesem:

1. C BbINOIHEHWEM JIeUeOHBIX TT03-IBMKEHUI TPUAET OCBO-
OOX/IeHNe OT HEPBHOTO HANpsDKEHUS, cTpeccoB. HampsikeHue
JIOKQJIM3yeTCsl B HaWMeHee TOJBIKHBIX YacTsX Tesa, Mpekie
BCEro B CIIMHE, TIO3BOHOYHUKE, Iliee. BbI pacTsHeTe 3T 4acTu
TeJa, BOCCTAHOBUTE MX IOHOIIIECKYI0 TUOKOCTb. BbI MOUyBCTBYE-
Te pacciabneHre U oOJIeryeHue.

2. 3anartus no cucteme Cutens yaydiiaT UPKYJSIUAIO Kpo-
BU, 000raTST Balll OPraHMW3M KHCJIOPOIOM. BBl TOUYyBCTByeTe
TIPUJIUB SHEPIUu.

3. YnpaxHeHusl, ONMCaHHbIE B TPEThEN YaCTU KHUTH, TIOMO-
T'YT MPEOJoieTh XPOHUUYECKYIO YCTATIOCTh, SIBJISIONIYIOCS Cle/-
CTBHMEM HEJIOCTAaTOYHOU IIUPKYJISAIUU KPOBH B TOJIOBHOM MO3TY.
OnHu mipuHecyT OOOTalIeHHYI0 KHUCIOPOIOM KPOBb B 3TOT JKHU3-
HEHHO BAKHBIA OPraH, YTO HAIMOJIHUAT €ro KU3HEHHOU CHUJIOW,
SHEpPrueu.

4. 3ansarus no cucreme Cutens ycrokauBaioT HEpBbl. OHU
CMOCOOCTBYIOT KPETMKOMY HOYHOMY CHY, KOTOPbII OUY€Hb BaKeH
JUTSI COXpaHEHU s CIIOKOWCTBUS U O€3MSITEKHOCTH.



B kHure onmcaHo 00JbIIOE KOTMYECTBO BAPUAHTOB BOZHHK-
HOBEHUs1 OoJiell B pa3HbIX yacTsx Hamiero Tena. Ha ¢pororpadm-
SIX y4acTKU 0oy 1 60JIeBble TOUKH CIEIMATIBHO TOMEUYEHBI, YTO
TIOMOKET YUTATETI0 OBICTPO COPUEHTUPOBATHCS IO CBOECH 00NN
¥ MICTIOJTb30BAaTh TY WJIM MHYIO JIEUeOHYIO TO3Y AJIs1 CHATUS WIH
ocnabneHust 60 UMEHHO B €ro ciiydae.



Yacte 1
I103BOHOYHHUK — HAIII
Ba’KHEHIIUN OpPraH

Kak ycTpoeH mo3BOHOYHMK

[To3BOHOYHBIN CTONO y YenoBeKa COCTOUT U3 34 TO3BOHKOB:
HIEVHBIX — 7, TPYIHBIX — 12, MOSCHUYHBIX — 5, KPECTLUOBBIX —
S, KOMYMKOBBIX — 5 (cM. cxemy). Kaxplid TO3BOHOK COCTOUT
Y3 MaCCUBHOI'O, IWJIMHAPUYECKON (DOPMBI T€Ia MO3BOHKA, TOH-
KOW AYr'M U 7 OTPOCTKOB: MapHble BEpXHWE W HMKHUE COCTaB-
HbIE, TApHbIE MOTNIEPEeYHbIe, ONIMHOYHBII OCTUCTBIN OTPOCTOK. Te-
JIO TIO3BOHKA MMeEeT ry0uaToe CTpOeHUe, MepeaHss, 3aaHssa U
OOKOBBIE TIOBEPXHOCTH €TI0 TOKPHITBl TOHKUM CJIOEM KOMITAaKT-
HOU KOCTHU, BEPXHSISI Y HUKHSISI TIOBEPXHOCTU MCTIEIIIPEHbI MEJT-
kumu otBepcTusiMu. [locne 3aBepiieHus nepuoaa pocra Bepx-
HsIS1 ¥ HUKHSISL IOBEPXHOCTH TeJla TIO3BOHKA 00PaMJISIOTCS KOJTb-
IIEBUIHBIM KOMIIAKTHBIM JTMMOOM, K KOTOPOMY MPHKPETUISIIOTCS
BOJIOKHA (pMOPO3HOTO KOJIbIIA MEKITO3BOHKOBOT'O JIMCKA.
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Kaxk YCMpOEH NO360HOUYHUK

[lepBbli MIEWHBIM MTO3BOHOK — aTIaHT — HE UMEET TeJla, Cy-
CTaBHBIX U OCTUCTOI'O OTPOCTKOB, OH COCTOMT U3 MIEPETHEN U 3a]1-
Hell 1yr, OOKOBBIX Macc ¥ peOepPHO-TIONEPEYHBIX OTPOCTKOB.

I 1meiHpIi TO3BOHOK OTIMYAETCS MACCUBHBIM 3yOOBHIHBIM
orpocTtkoM. BepxHsist nmoBepxHocTh Ten [II-VI meiHbIx, B 0T/IN-
YyKe OT I'PYAHBIX Y ITOSICHUYHBIX TTO3BOHKOB, UMEET CEIJIOBUIHYIO
opmy.

[lonmynyHHBIE OTPOCTKM Teja MO3BOHKA HAXOAATCA B TECHOU
B3aMMOCBSI3U C MEXKIIO3BOHKOBBIM JUCKOM, MEKIIO3BOHKOBBIM
OTBEPCTHEM U MO3BOHOYHOI apTepueii: OHM OrpaHUYMBAIOT 0O-
KOBOE Crr0aHue MeHHOro oT/aena.

[onepeuynsle OTPOCTKM 0Opa30OBaHBl PYIMMEHTOM pedpa H
VCTMHHBIM TIONIEPEYHBIM OTPOCTKOM. B MX OTBepCcTHAX IpOXo-
JUT IIO3BOHOYHAS apTepUs C COMMYTCTBYIOLIMMY BEHAMU U HEPB-
HBIM CILJIETEHUEM.

Bennuuna Te1 rpyHbIX MIO3BOHKOB BO3PACTAET B HUKHEM Ha-
npasieHun. [ToBepxHoctu ten poBHble. Ha GOKOBBIX MOBEPXHO-
CTSX TeJl, CTIEPENN OT KOPHS 1yT'H, PacIojOkKeHa CyCTaBHas BIla-
JIVHA J1J1s1 TOJTIOBKM pedpa. [lonepeunsie OTpOCTKY HAaITPaBJIeHbI B
CTOPOHY U Ha3aJ; UX JjuHa Bo3pacraeT ot I 1o IX rpyanoro no-
3BOHKOB, 3aTéM yMeHbllaeTcs. Ha KOHIax MX MonepeuHsIX OT-
POCTKOB MIMeeTCsl CyCTaBHasl BauHa Jisi Oyropka peopa.

CycTaBHbBIE OTPOCTKM PACHOJIOKEHbI BO (PPOHTATILHOM TJI0C-
koctr. CycTaBHasI MOBEPXHOCTh BEPXHUX OTPOCTKOB OOparieHa



Ha3aJl, HU)KHUX — BIIEpe/.

OcTtucTeie OTPOCTKU UepenuiieoOpa3sHO MPUKPBIBAIOT JPYT
apyra. [To3BoHOUHOE OTBEPCTHE TPYAHBIX TO3BOHKOB MO (popme
pUOJIMKAETCS K OBAITY.

Tena nosICHUYHBIX TO3BOHKOB MaCCUBHBI. Pa3mepbl ux Hapac-
TatoT 70 IV mosicHUYHOro BKIIOYUTENLHO. Tesro V IMosICHUYHOro
1o (hopmMe HAIIOMUHAET KJIVH.

[Tonepeunblil OTPOCTOK V MOSICHUYHOI'O MO3BOHKA YUaCTBYET
B 00pa30BaHUM I00ABOYHOTO CYCTaBa C BEPXHUM OTAETIOM OOKO-
BOM YaCTH KPECTIIA, ITPU HATMYUU Je(POPMHUPYIOILIETO apTpo3a B
HEM BO3MOXHO BO3HMKHOBEHUE OOJIEH.

BepxHue cycraBHble OTPOCTKM MOSICHUYHBIX ITO3BOHKOB BO-
THYTHI ¥ OOpAIlleHbl K CepeliHe U BHU3, HAa3a/l U BHU3, HIKHHE
BBIITYKJIbI ¥ TIOBEPHYTHI HAPYKY, Briepea. Kondurypanus u pasz-
MEPHI ITPABOTO U JIEBOTO CYCTaBHBIX OTPOCTKOB MOTYT OBITh pa3-
Jn4yHbl. OCTUCTbIE OTPOCTKU PACHOIOKEHB TOPU3OHTAILHO, OHU
KOPOTKU Y MAaCCUBHBI.



I 'pyonoti nozsorok

Kpecrell umeeT ocHOBaHUE, BEPXYIIIKY, CPEAHUI U J1Ba 0O-
KOBBIX OTJIeJ1a, 0OPa30BaHHBIX ITyTEM CIIMSIHUS MTONEPEYHBIX OT-
POCTKOB KPECTIIOBBIX MMO3BOHKOB. Ha GOKOBOI yacTu pacnosno-
’KeHa OyrpucTasi MOBEPXHOCT JIJISI COUJICHEHUSI C TIO/IB3IOITHOM



KoCTbI0. OCHOBaHME KPECTLIA UMEET ABA BEPXHUX CYCTABHBIX OT-
pOCTKa, OOpaIleHHBIX Ha3aJ M HECKOJIBKO B cTopony. [lepenuss
MOBEPXHOCTh KPECTLIa BOTHYTA, 3a/HsIsI UMEET BBICTYIIBI: CPE-
HUI KPECTIOBbIN rpeOeHb (PYIUMEHTBl OCTUCTBIX OTPOCTKOB) U
CYCTaBHOI rpe0eHb (PyAMMEHThI CYCTaBHBIX OTPOCTKOB). Kpect-
IIOBBI KaHaJT 0O0pa30BaH COEAMHEHHMEM IO3BOHOUHBIX OTBEp-
CTUI KPECTLOBbIX MO3BOHKOB. OH 3aKaHYMBAETCS KPECTLOBBIM
OTBEpCTUEM, Pa3MePbl KOTOPOTO PE3KO BapbUpyloTCs (puc. 3).

Komuuk cocrout u3 3—5 pyauMeHTapHbIX O3BOHKOB. Heko-
TOpbIE MPU3HAKKU MO3BOHKA COXPAHMIIUCH TOJIBKO y I Komumko-
BOTrO MO3BOHKa. Kpome HeOoJbIIoro tena, sl COWIEHEHHs ¢
KpecTLOM Yy | KOmYMKOBOro Mo3BOHKA I10 3a/IHEU TOBEPXHOCTH C
KaXJIOW CTOPOHBI IMEeeTCsI KOITYMKOBBIN por. boseBoii cunapom
BO3HUKAET 110 MPUYMHE M3ri0a KOITYMKA BIIEPE/] U B CTOPOHY.

['pyanyio kjietky opmupyer rpyausa, 12 map pedep u 12
I'PYIHBIX TO3BOHKOB. PeOpO COCTOMT M3 KOCTHOW W XPSIIEBOM
vacreit. [lepoe pedpo camoe maccuBHoe. Kaxmoe pedpo, nepe-
X0 B XpALl, IPUKpeIvisAeTcsa K rpyaune. Xpamu 8—10-ro pe-
Oep OKaHYMBAIOTCS] CBOOOTHO. BepXHsist 4acTh MONOCTU IPYTHOM
KJIETKM 0Opa30BaHa IByMsl IEPBHIMU peOpaMu U PyKOSITKOM Trpy-
IUHbL. Yepe3 Hero mpoxoasiT KPOBEHOCHBIE COCYIbI, AbIXaTelb-
HOE ropJio, NHIIEBOA M HepBbl. HMKHsISI yacTh OT OPIONTHOMN TO-
JIOCTH OTAeNsAeTCA AuadparMou, yepe3 KOTOPYIO IMTPOXOJAT MH-
IEBOJI, KPOBEHOCHBIE COCY/Ibl, JIUM(ATUUECKUE COCYIbl U HEP-
BB
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Pebpa y nmeteil OTXOOAT OT MO3BOHOYHMKA MOYTH TOPU3O0H-
TaJIbHO, Y HUX OoJiee BbICOKAsl IpyAHast KJEeTKa U TPyJrHA pac-
TMIOJIO’KEHA BBIIIIE, YeM Y B3pOCbIX. [BHKeHUE TPYIHON KJIeTKU
oOecrieunBaeTcst Onarogapst MACTUIHOCTH XPSIIEH U TIOIBUXK-
HBIM COeIMHeHneM pebep ¢ Mo3BoHKaMu. biarogapst atomy peo-
pa MOTYT JIBUTaThCSl BBEPX U B CTOPOHBI, YBEIMUMBASICh B TITy-
OWHY W B IIIMPUHY, obecrieunBasi BO3pacTaHue oobema rpyJHOn
KJIETKU U YBEJIMUEHUE KU3HEHHON €MKOCTH JIETKUX.

B ocHOoBHOM BcTpevalotcst iBa BUJA JedopManuy rpygHOu
KJIETKU.

«KypuHasi rpyab» npu ocMOTpe ornpeaesnsieTcsi pe3KO BbICTY-
naomiel Brepe] rpyaAuHOM, TPUKPETUICHHBIE K Hell pedpa Jexar



C HE! He B OJIHOM IUIOCKOCTHU, a TOf OCTPbIM yIJIoM. B pe3yiib-
TaTe rpyAHasl KJIETKa Cy/KMBAETCS U YIUIOMAETCs, ee 00beM 3Ha-
YUTEJIBHO YMEHbIIaeTcs. Jlerkue, cepaue U cocyabl HaXOAATCSA
B OoJIee CTECHEHHBIX YCIOBHUSX, YTO YXYALIAeT MX HOPMAJIbHOE
(pyHKIMOHMpPOBaHUE U PAa3BUTHE.

«Bmnanast rpyap» xapaktepusyeTrcs TeM, 4TO IpyarHa U pedpa
CBOMM BJIaBJIEHHEM B TPYAHYIO KJIETKY 00pa3yloT «BOPOHKY».

CycraBbl 4eI0BEYECKOro Tesa, Oyayuu CBA3YIOIIMMU U 3a-
IIMTHBIMH aHATOMHYECKMMHU OOpa30BaHUSAMHU, OOECIEeUMBAIOT
Pa3JIMYHYIO CTENeHb MOABUKHOCTU ONOPHO-JBUraTeNIbHOTO all-
rapaTa, OJHOBPEMEHHO COXpaHss CONPUKACAIOIIMECS KOCTHBIE
NIOBEPXHOCTH OT U3HOCA.

C (pyHKIMOHAIBHON U KJIMHUYECKOW TOYEK 3PEHMS CYCTaBbl
HEOTIEIMMBI OT MBIIIEYHOU C(Eepbl, CBA30K U HEPBHOM CHUCTE-
MBI, yripaBJsiiomen 1puxenusamu. [Ipu nepenade nHpopmarm
B Mo3r 70 % ee nojHoro oobeMa aHaJIM3UPYETCs Ha HIKeexKa-
HIMX YPOBHSIX HEPBHOM CUCTEMBI U TOJIBKO 30 % NOXOOUT A0 KO-
PBI TIOMyIIApHiA OONBIIIOTO Mo3ra. B To e Bpems Kakaast MbII-
1a, Jaxe camasi MaJieHbKasi, IMEET MPEICTaBUTENILCTBO B KOpPE
HOJTyIIApUii OOJIBIIOro MO3ra. TO YKa3bIBaeT Ha OCOOEHHO Bak-
HYIO CBSI3b HEPBHOM Y MBIIIEYHOU CUCTEM B KU3HEEATEIBHOCTU
YeJIOBEYECKOr0 OpraHu3Ma.

B crpykrype cycraBa pa3nnyaioT CaeLyIolMe OCHOBHBIE 3Jle-
MEHTBI: CYCTaBHBIE MIOBEPXHOCTH, CYCTAaBHYIO KaIICyJly, CyCTaB-
HYIO IIOJIOCTh U CBSI3KMU.

CycraBHbIE IOBEPXHOCTH — 3TO IIAJAKUE MTOBEPXHOCTH KOCT-



HBIX 30H, TOCPEACTBOM KOTOPBIX OCYIIECTBIISIIOTCS COSTUHEHUSI.
CrereHb CBOOOJIBI ABUKEHUU HAXOIUTCS B TIPSIMOM OTHOIIICHUN
K ux popme u BenmurHe. PopMa 3TUX MOBEPXHOCTEN pa3InyHa,
OHHM OBIBAIOT TUIOCKUMHM, C(PEPOUTHBIMU (CyCTaBHAsl TOJIOBKA),
SJUTATICOMTHBIMHU, CEITIO0OPA3HBIMU, OIOKOBUIHBIMU, BOTHYThI-
MH.

CycTaBHbIE IOBEPXHOCTU MOKPHITHI CYCTABHBIM XPSIIIOM, CO-
CTOSIIIIUM U3 XPSIIEBOW TMATMHOBOM TKaHU. XPSIII JIUIIEH COCY-
JIOB ¥ HEPBOB, 3AIIUINAET CYCTaBHBIE TIOBEPXHOCTH KOCTEH U B TO
e BpeMsI CIOCOOCTBYET MX JIBUKEHUIO B CYCTaBe.

Paspyiienne xpsiia, BbI3bIBAEMOE CUJIBHBIM HU3HOCOM W3-
32 OTCYTCTBUSI CHHOBHAJIBHOW KMKOCTH, a TaKXke BCIIEICTBUE
YpEe3MEPHBIX MBIIIEUHBIX YCUIIMIA U PA3IAYHBIX MATOJIOTMUECKUX
MPOLIECCOB OIPAaHUYMBAET IBUKEHUSI, 2 UHOT/IA BEJIET K MOsIBIIe-
HUIO HETIOJIBUKHOCTH.

CycraBHble MOBEPXHOCTU KOHTAKTUPYIOT Oylaronapsi CycraB-
HOW KarCyJie, KOTopasl BbICTJIaHA M3HYTPU TOHKOU CYXOXKWJIb-
HOW CMHOBUAJILHOM MEeMOpaHOU, a CHapyXu TpejicTaBIeHa 00-
Jiee yIIOTHEHHON (pruOpo3HON MeMOpaHO, COCTOSIINEN U3 My4-
KOB BOJIOKHUCTOHN COEJUHUTEIbHOW TKaHU.

XapakTtep MpUKpPEIUIeHHs CYyCTAaBHOM KarlCyJibl BIUsIET HA aM-
TUIMTYY JBVDKeHUH. B Tex ciydasx, Korjia MpuK peruieHre Haxo-
JMTCS1 BOJIM3M Kpasi CycTaBa, HaOMIOaeTcsl OrpaHuIeHUe JIBUKeE-
HUIA, a KOIJIa KarcyJjia MpUKperuisieTcs Jaibliie OT Kpasi CycTaB-
HOW MOBEPXHOCTHU, aMIUIUTY/A STUX JABVKEHUIN CTAaHOBUTCS TO-
pazo OoJkIIe.



B cycraBHO# Karicyne pacrioflokeHa rycrasi COCyAucTasl u
HEepBHAs CeTh. ApTepHUU PACXOJSATCS OT OMUBJIEKAIUX K KaricyJie
BETBEH, 00pa3yst OUeHb Pa3BUTYIO CETh IO COCEJICTBY C CHHOBH-
aJIbHOI MeMOpaHOU. ApTepualibHasi CETh IEPEXOAUT B KaruJUIs-
PHI y Kpasi CyCTaBHOTO XPSIIA, TJIe OHU COSTUHSIIOTCS C BEHO3HOM
ceThlo. HepBbI cCOMpOBOXAAIOT apTepuu, 00pasys CIUIeTeHH s, 3a-
KaHYMBAIOIIECs CBOOOIHO MJIM B YYBCTBUTEJIHBIX IJIACTUHYA-
THIX WJIM JIyKOBUIIEOOPA3HBIX HEPBHBIX TEJIbLIAX, HAXOISIIIUXCS B
TOJIIIIE CYCTAaBHOM CYMKH.

CycraBHbIe CBSI3KHM — 3TO BOJIOKHHUCTBIE OOpa30BaHUsI C TIpe-
oOnafjaHueM CYXOXWJIbHBIX KOJIJIATEHOBBIX BOJIOKOH, TTPUKPETI-
JISIOUIUXCS] K CYCTaBHBIM KOCTsIM. IX poJib COCTOUT B MOBBbIIIIE-
HUM CONPOTUBJISIEMOCTHU KarCyJbl TIPU pacTshkeHUH. B 3aBucH-
MOCTH OT MX PACHOJIOKEHHUSI CYCTABHBIE CBSI3KU JIENISIT HA TPU
TPYIIIBI: MEKKOCTHBIE CBSI3KM, CYMOUHBIE CBSA3KH, Tiepudpeprye-
CKUe, WIH OT/aJIeHHbIE CBSA3KHU.

MeKKOCTHBIE CBSI3KM PACIIONOKEHBI MEXy ABYMSI KOCTSIMH,
T. €. BHyTpH cycTaBa. CyMOUHbIE CBSI3KU HAXOMSATCS HA HAPYXK-
HOW CTOpOHE CycTaBa — OHU YKpeIuisioT karncyny. [lepudepuye-
CKHE CBSI3KM PaCHOIOkKEHbI Ha Nepudepuu Karcysibl U He UMEIOT
KOHTAaKTa C HeW.

CuHoBHasTbHASE MeMOpaHa — 3TO TOHKas, IIaJKast U OJecTsi-
11as MJIaCTUHA, BBICTUAJIAIONIASI BHYTPEHHIOI CTOPOHY CYCTaBHOM
Karcysbl. CuHOBHAIbHAsI MeMOpaHa umeeT (popMmy My(QThI C IBY-
MsI CTOPOHAMMU — BHEIIIHEN U BHYTpeHHeW. BHelHuii cioi cuHo-
BUATLHOW MEMOpaHbI COCTOWT U3 TUIOTHOW COEIMHUTETLHOM TKa-



HU, BHYTPEHHUI — U3 MATKON MaJIOBOJIOKHUCTOW COEIMHUTETb-
Ho¥ TKaHu. CHHOBUAJIbHAS MeMOpaHa 00JIa/IaeT TYCTHIMH COCY-
JIMCTOM W HEPBHOU ceTsiMU. BcackiBaHMe yepe3 Hee orpaHuye-
HO, IIO3TOMY CKOILJIEHUSI B CYCTAaBHOM MOJIOCTH KUAKOCTH (THOM,
KPOBb) HE PACCACHIBAIOTCS.

CycraBHbIe TOBEpXHOCTU TTOCTOSTHHO CMa3bIBAIOTCSI OECIIBET-
HOM, BSI3KOM, MAJIOTEKy4Yeil CMHOBUAJIBHOM KUIKOCTHIO (CMHO-
BUsI), oOJeryaionieil CKONbKeHUEe CYCTaBHBIX MOBEPXHOCTEN U
oOecrieurBaloIiell MUTATeNIbHYI0 Cpely JIMIIEHHOMY COCYIOB
xpsitity. CUHOBUATbHAS )KUAKOCTD BBIIEISIETCS SMUTETUEM CUHO-
BUAJILHOM MeMOpaHbI, ¥ ee HaJlmuue oojieryaer paboTy MBIIIIII.

CycraBHasi OJIOCTh COJAEP:KUT OTHOCUTENILHO HEOOIBIIIOE KO-
JIMYECTBO CHHOBMAJIBHOU KUAKOCTH. KOHTAKT CyCTaBHBIX MO-
BEPXHOCTEH 00ecreunBaeTcsi CyIleCTBOBAHUEM OTPUIIATEILHOTO
JIaBJIEHUS] BHYTPHU CYCTaBHOM IMOJIOCTH.

CycraBHbIe IMCKY MPEJCTABISIOT COO0M BOJIOKHUCTO-XpSIIie-
BbIE€ JIEMEHTBI, PACIIONIOKEHHBIE MEKIY ABYMSI CYyCTABHBIMU CTO-
pOHAMH.

CycTaBHbIE MEHUCKU SIBJISIIOTCSI TaKKe BOJIOKHUCTO-XPsIIe-
BBIMU OOPa30BaHUSAMH, CTPYKTYpa KOTOPBIX MOMOOHA TUCKaM,
OJJHAKO C TOW pa3HMIIEeH, YTO OHM 00JIaJal0T IIEHTPATbHBIM OT-
BEpCTHEM, Yepe3 KOTOpOe COOOIAITCs 00€ CYCTaBHBIE TIOJIOCTH,
CO3/IaHHBIE MEHHCKOM.

Kak cycraBHble MEHUCKH, TaK U CYCTaBHbIE TUCKH CIIOCOO-
CTBYIOT [PaBUJIbHOMY COWJIEHEHUIO JIBYX CYCTaBHBIX IIOBEPXHO-
CTel.



CycTraBHble [IBUXKEHUs pa3feisiOTCs Ha BpalllaTesibHble U
ckomb3saime. Och NBUXKEHUs, WIA OCh CyCTaBa OIpeaesisieTcs
Kak BOOOpakaeMasl JIMHUS, MPOXOAAIas Yepe3 CycTaB, BOKPYT
KOTOPOM ITPOUCXOAUT BPaIATeIbHOE JBUKEHHUE, BCIIEICTBUE Ye-
IO OHa Ha3bIBaeTCs M OChlO BparieHus. Och MOXKET ObITh Bep-
TUKAJILHOU (IPOJOJIBHOM), CAarUTTAILHOW (TIepEAHE3aAHEN) WU
nonepeuHori. CTerneHb MOABMKHOCTU (CBOOOJIBI) CYCTaBOB TeM
6oJiee BBICOKA, YeM OOJIbIIIE YUCIIO OCEl BpallleHu .

Turbl CyCTaBHBIX ABMKEHUW OMPEHENSIOTCS B 3aBUCUMOCTH
OT TIOJIOKEHUSI CYCTaBHBIX CerMeHTOB. Hampumep, crubanue
BEpXHEW KOHEUHOCTH U pa3rrOaHre HYKHEH MpeCcTaBisieT Co-
00i1 IBMXEeHHUE, MOCPEICTBOM KOTOPOTO JIBAa CYCTABHBIX CErMEH-
Ta MPUONMIKAIOTCS APYT K Ipyry. Pasrubanue BepxHel U cruda-
HUE HIKHEN — TBUKEHUE, P KOTOPOM CErMEHTHI OTJANISIIOTCS
JpyT OT Apyra. XapakTepHbIM ISl CTUOAHHS Y Pa3ruOaHMs SIB-
JISieTCsl HaJTM4re y 00erX ABUKEHUH MONepeyHoi OCH.

[Ipu npuBOAsIIEM JBUKEHUHM KOHEUHOCTH CETMEHTHI IMpH-
OmmkaloTes K cpenHelt iockoctu. OTBofsIIee ABUKEHUE OCY-
HIECTBISIETCS TIOCPEICTBOM OT/AJIeHUsI KOHEUHOCTeH OT Cpeji-
Heil tiockoctu. [IpuBeneHre u oTBeieHUe SIBISIIOTCS OOKOBbI-
MU JIBUKEHUSAMU. B 000MX cllyuyasix OCb UMEET CaruTTaIbHOE Ha-
MpaBJieHUE.

ClOXHBIM JBUKEHUEM, COCTOSIIUM U3 COUETAHUsI ITUX JIBU-
KEHUH, ABJIAETCS IMPKyMayKuus. bokoBoe u MeauanbHOe Bpa-
HIaTeJIbHbIE ABUKEHUS TPOUCXOAAT BOKPYT BEPTUKAIBHON OCH,
BpaIIAIOIIEICs BHYTPb WX HAPYKY, IepeMelasi TakuM o0pa3om



JAHHBIN CErMEHT KOHEYHOCTH WUJIH TYJIOBUIIIA.

[T03BOHOYHBIN CTOIO COCTOUT U3 IBYX KOCTHBIX CUCTEM, pa3-
JIMYHBIX C APXUTEKTOHUYECKON TOUKM 3PEHUS: TIOC/Ie0BaTE b-
HO PacroNOKEHHbIX TeJI TO3BOHKOB U MEKITO3BOHKOBBIX JIUCKOB,
HECYIIIUX CTaTMUYECKYI0 U OMOPHYI0 (DYHKIIUHU, M 3a/IHETO Kpe-
CTOBHMJJHOTO CBOJA ([IB€ NMEPEKPEIMBAIOIMECS JAYTH: OIHA MPO-
JIOJIbHAS, COCTOSAIIAS U3 HAHU3aHHBIX HOXKEK AYT MO3BOHKOB U
CYCTaBHBIX OTPOCTKOB, Jpyrasi — rorepeyvHasi, sBJsIomascs pe-
3yJIbTATOM HAJIOKEHHsI OJIHOW Ha JAPYTYIO MO3BOHOYHBIX IJIACTH-
HOK U TIOJIKPETIEHHAsI TIO CPeIHEH JIMHUU OCTUCTBIMU OTPOCTKA-
MH), HECYILETO JAWHAMUYECKYI0 (DYHKIMIO, KOTOpasi odecrneyn-
BAETCsl CyXOKMJIbHBIM allapaToM U MBIIIIIAMU, COETUHSIONMMU
MeXay cOOOM IyTH KPECTOBUIHBIX CBOJIOB.

Harpy3ku, neilcTByiomiMe Ha pas3jiiyHble CErMEHTHI MO3BO-
HOYHOTO CTOJIOA, BO3PACTAIOT 10 Mepe MPUOJIMKEHUS] K ero Oc-
HOBaHMIO M JOCTUTAIOT HauOOJIbIlel BEIUYMHBI HA YPOBHE €ro
HIKHUX OT/IeNIOB. [109TOMy MO3BOHKM Pa3JIMYHBIX OTIEJIOB I0-
3BOHOYHMKA UMEIOT Pa3Hylo (hopMy.

Me:XIO3BOHKOBBIE JUICKM COCTOSIT U3 XPSIIEBBIX MJIACTUHOK,
MOKPBIBAIOIIMX MX CBEPXY U CHU3Y, (pMOPO3HOro KOJblia U CTY-
JEHUCTOTrO siipa. XPsIIeBble 3aMbIKaTeJIbHbIE TUITACTUHKY 3aIllH-
IIAI0T IyOYaToe BEIEeCcTBO Tel MO3BOHKOB OT YPE3MEPHOTO JIaB-
JICHW 1, @ TAKKE BBIIOJHSAIOT POJIb MMOCPEHUKA B OOMEHE JKUJIKO-
CTell MeX/1y TeJlaMH MMO3BOHKOB U MEKITO3BOHKOBBIMU JIMCKAMU.

®duOpo3HOE KOJBIIO MEKIMO3BOHKOBOIO JIUCKA COCTOUT U3
KOHIIEHTPUUYECKU PACHOTIOKEHHBIX BOJOKHUCTBIX, OTIECJIEHHBIX



ApYr OT ipyra IJIACTUHOK, YIUIOTHAIOUIMXCA K nepudepuy, a rno
Mepe MPUOMMKEHUS K IIEHTPY MEPEXONsX B Ooee pa3BUTHIA
(buOPO3HBIN XpsiIll, TPOHUKAIOIINIA B CTYICHUCTOE PO U 00b-
EIMHSAIOIMN €r0 ¢ MEXKKJIETOYHOM CTPOMOM, B CBA3M C YEM YET-
KOW TPaHUIIBI MEXy (PUOPO3HBIM KOJIBLIOM U CTYJEHUCTBIM 1[I
pPOM He HaOJTIoIaeTCsl.

Medncnozeonkoewiti OUCk



Cnepenu u ¢ 60KoB (prOpO3HOE KOMBIO (PMKCHPOBAHO K TETy
no3BoHka. Kpome Toro, criepei OHO MJIOTHO CPAIEHO C Tiepe-
HEH NPOI0JIbHOM CBA3KOM, MPOXOASIIEHN OT 3aThIJIKA A0 KpecTla
¥ 00pasyIolleil B MOSCHUYHOM OT/IeNie PaCHIUPSIONIYIOCs TPOY-
HyI0 JieHTy. C3a/1i B HUKHETIOSICHUYHOM OT/Ieie TIO3BOHOUHUKA
TAKOI'0 CPAaCTaHus TeJ IO3BOHKOB C 3aHEN ITPOI0JIbHOM CBA3KOU
He oTMeuaeTcsi. Ha HeKOTOpBIX ydacTKax MO3BOHOYHMKA 3aHe-
OOKOBBIE U CpeJUHHAS YacTy (PMOPO3HOTO KOJbI[A HE TPUKPHITHI
3aJTHEH MPOJOJIBHON CBSI3KOM. B CBSI3M C 3TUM B 3TUX 00/IaCTsIX
HaOJTo/1aeTCss HanOosIee YacTast JIOKATU3aIus MEeKITO3BOHKOBBIX
TPBIK.

MeKTO03BOHKOBBIE JIUCKU MUMEIOT HECKOJIBKO OOJbIINN [1a-
METp, YeM TeJia MMO3BOHKOB. [{UCKY UMEIOT Pa3IMyuHYIO TOJIIUHY
B Pa3HbIX OT/AEIaX MO3BOHOYHMKA — OT 4 MM B IIeMHOM 110 10
MM B TOSICHUYHOM. BOKOBBIe yyacTku (prOpO3HOTo KOJIbIIA TIO
TOJIIIMHE B 2 pa3a Oosbllie epeHUX U 33/IHUX ero oTaesoB. Ta-
KM 00pazoM, (puOPO3HOE KOJIBIIO OKPYKAET CTYIEHUCTOE SIAPO
U oOpa3yeT MaCTHUECKUI 000JOK MEKITO3BOHKOBOTO JIMCKA.

Crynenucroe sapo umeer (popMy IBOSIKOBBITYKJION Y€UEBU-
bl U sIBJIsIETCS HauOosee BaKHOM B (DyHKIIMOHAIBHOM OTHOIIIE-
HUM YaCThI0 MEKITIO3BOHKOBOTO JKcKa. [To cBoemy cocTaBy siipo
MIPE/ICTABIISAET CTYJCHUCTBIN Tellb U3 TIOIMCAXapHTHO-OETKOBO-
ro KOMIUIEKCA, CBSI3aHHBIN (PUOPO3HO-XPSIIEBBIMU KOJIIar€HO-
BBIMU MTyYKaAMH U PHIXJIOW COEJUHUTENHHON TKaHBIO ¢ (prUOpO3-
HBIM KOJIBIIOM. DTH (PUOPO3HO-XPSIILIEBHIE MTyYKU, ECITU HE TIOI-
BEpraioTcsi AereHepalliy, He MO3BOJISIOT BBIUTH CTYAEHUCTOMY



s7py u3 (pMOPO3HOTO KOJIbIIA TP €T0 pa3phiBe.

OcHoBHast (pyHKILIMSI CTYAEHHUCTOrO SiApa — 3TO aMOpTH3a-
IIUs1 Pa3HOOOPA3HBIX HATPY30K IMPH CKATUU U PACTSKEHUH T10-
3BOHOYHMKA Y PABHOMEPHOE paCHpele/IEHUE aBJIEHUA MEKIY
Pa3IUYHBIMU YaCTAMU (POPOZHOTO KOJbIIA U XPSIIEBBIMU T1J1a-
CTUHKaMHU TeJ1 NMO3BOHKOB. CTYIEHUCTOE S1pO MOA JACUCTBUEM
CWJIBHOTO CXKaTusl B pe3y/ibTaTe TMIOruapaTaliii MOXET YILIO-
1aTbCs Ha 1—2 MM, a Ipy pacTsKEHUU — YBEIMUMBATh CBOIO BbI-
COTYy B pe3yJibTare ruapartaiyu. BcacbiBaHre BOIBI U IIUTATENb-
HBIX BEIIECTB B MEKIO3BOHOYHBIX [IMCKAX, 4 TAKKE BBIBE/ICHUE
MPOIYKTOB OOMEHa MPOUCXOOUT myTeM nuddy3uu depe3 Tena
ITO3BOHKOB.

[1ynbro3HOe CTYAEHUCTOE sIPO, KaK PTYTHBIA LIAPUK, MOJ-
CTpavBaETCs MO/ UEHTP TSKECTH.

JIBa MO3BOHKA C TyrOOTPOCYATHIMU CYCTABAMM U MEKITO3BOH-
KOBBIM JJUCKOM, C OKPY’KaIOLIMMU UX MBILILAMU U CBA3KaMH Ha-
3bIBAIOTCS 08ULAMENLHBIM CE2MEHMOM NO380OHOUHUKA.

Karicynbl  MEXIO3BOHOUHBIX JYTOOTPOCTYATHIX CYCTABOB
YIIPYTY W 3JIaCTUYHBL. VIX BHYTpEHHUI CJIoW 0Opa3yeT IIOCKHUe
CKJIaJIKH, TTyOOKO BHEJIPSIIOIIMECS B CYCTaBHYIO IIEJIb — CYCTaB-
HbIE MEHUCKOM/IBI, COACPKALIUE XPALLEBBIE KIETKHU.

KesTple CBSA3KH COEIUHSIOT C3aIM CYCTaBbl U YT CMEKHBIX
MO3BOHKOB U COCTOSIT U3 OOJBIIIOr0 KOJMYECTBA MACTUYHBIX
BOJIOKOH, [03TOMY MPOTHBOEHCTBYIOT OOPAaTHO HAMpaBJIEHHOW
CHJIe CTYIEHHCTOTO Siipa, TBITAIOMIErocs] Kak Obl «Pa3IBUHYTb
IIO3BOHKM» .



Me:KOCTHUCTBIE U MEKITONIEPEYHBIE CBA3KU HE COLEPKAT TaKO-
IO KOJIMYECTBA IACTUYECKUX BOJIOKOH, TBEPABI U IIO3TOMY IIpU
TPaBMaTUYECKOM BO3JIEMCTBUUA MOTYT MOBPEXIATHCA B MECTax
IIPUKPEIJICHUS.

IlepenHsas v 3aaHAS TPOAOJIbHAS CBA3KU COCTOSIT U3 MPOJOIb-
HO PACIOJIOKEHHBIX CYXOKUJIBHBIX BOJIOKOH U IIJIOTHO COEIMHE-
HBI C TEJIAMU II03BOHKOB, 4 Ha I'PAHMUIIE JUCKA U CMEXHBIX I10-
3BOHKOB — MEHEE TUIOTHO.

Me:xnonepeyHsle MBIIILBI COCTOSAT U3 CPEAUHHO-3a/IHETO U
BHYTPEHHE-OOKOBOTO CaMOCTOSITEIbHBIX CJIOEB MBIIIIEYHBIX BO-
JIOKOH, M€Ky KOTOPbIMHU ITPOXOJUT COCYIUCTO-HEPBHBIN ITy4OK.

Me:XOCTHUCTBIE TTApHBIE MBILILBI HAIPABJIAIOTCA CHU3Y BBEPX
Y BHYTPb.

[Ipy  BOBHMKHOBEHMM OOJMM  COBUT  3JIEMEHTOB
JIBUTATEIbHOTO ~CerMEHTa IO3BOHOYHMKA BJMSET Ha
(DYHKILIMOHAIBHOE ~ COCTOSIHME  MBIIII, YCHJIMBas UX
HarpshKeHue.

reHepaJH/BOBaHHa}I PC€aKIA MBI HAa HA4YaJIbHOM 3ITalle
CABUI'A 9JICMCHTOB IBUI'aTCJIbHOI'O CEIMCHTA IIO3BOHOYHHKA OCY-
MECTBIIACTCA 110 THILY OPI/ICHTI/IpOBO‘IHOIL/'I. Omna 3axBaTbIBacT
MbIIINbI BAOJIb BCCTO IMO3BOHOYHHUKA, BOBJICKAIOTCA W OPYTHUC
MBIIIBI. Pe3ko YBCIIMYNBACTCA HAIIPAKCHHUEC MBI B Iei-
HOM, I'PydHOM U IMOACHHUYHOM OTACJIaX ITIO3BOHOYHHKA. ITo me-
P€ YMCHBIICHU S 00711 U Ppa3BUTUA PEMUCCUN TCHEPAJTIN30BAHHOC
HaITpAXKEHUE MbIII CMCHACTCA MCCTHBIM W, HAKOHEII, C TIOMO-
IIbIO 3aHlI/ITHOﬁ MBIIIEYHON KOHTPAKTYPbI N3 IIBI/I)KGHI/Iﬁ BBIKJIIO-



YaeTcsl TOJBKO OIWH IMOPaXEHHBIN JIBUTATEIbHBI CErMEHT I10-
3BOHOYHHMKA, T. €. 00pa3zyeTrcsi (PyHKIIMOHATBHOE OrpaHWUYCHHE
TIOJIBUXKHOCTH — (DYHKITMOHAJIbHAS OJIOKa/Ia CyCTaBa.

BBHIKJIIOYEHHBIA M3 JIBU)KEHUS JBHUraTeJIbHbIM CErMEHT W3-
MeHsIeT (DyHKITMOHAJIbHOE COCTOSIHUE BBIIIEICKAIUX OT/IETOB
HEPBHOW CHUCTEMBI, BJIMSIsI HA 3aKOJAUPOBAHHBIN B JOJITOBPEMEH-
HOW TMaMsTU JBUTaTeJIbHBIA CTEPEOTUN 4YesioBeKa W (hopMUPYS
HOBBI, B Pe3y/IbTaTe YEro BBIIIe— W HUKEJIeKaIllue JBUraTeIb-
HBIE CErMEHTBI TIO3BOHOYHOIO CTOJI0a KOMIIEHCHPYIOT 00BbeM
JIBUKEHUS.

®dyHKIMOHAIbHBIE OJIOKAJIbl MOTYT BECTH K TIOSIBJICHUIO Ova-
rOB HellpoocTeorOpo3a: YIUIOTHEHHBIX MBIIIEUYHBIX TSKEH, CO-
Jepkaiux O0oJie3HeHHbIE TUIOTHBIE y3eJIKU, HeOObIIue (C ropo-
IIMHY) WIKM TOOO0JbINe, MeHee TBepible U 0e3 YeTKUX T'PaHMII,
WM TUUIACTMHYaThle 3aTBepleHusi (MUOTEHO3bl). 3a CUeT oua-
T'OB MBIIIEYHBIX YIIJIOTHEHUI TTPOUCXOAUT OJI0KaIa MOpakeHHO-
IO JIBUTATEJIbHOTO CErMEHTa TIO3BOHOUYHUKA YK «ITAaCCHBHBIMI»
TKAHSAMU.

B 1no3BOHOYHOM KaHaJie HAaXOIUTCSI CIIMHHOW MO3T, KOTOPbIA
MOeT HOPMaJIbHO aIaliTUPOBATLCSA K 3HAYMTEIHHBIM M3MEHe-
HUSAM BO BpeMs JBMKEHUH MO3BOHOYHMKA. CIIMHHOMO3TOBBIE
HEPBHBIE KOPEIIKH, BHIXOASIINE Yepe3 MEKIIO3BOHKOBbIE OTBEP-
CTUSI, B HAYQJIbHOM YaCTH MPUKPBITHI IUCKOM M KOCTHBIMH CTPYK-
TypaMmH, ¥ UX CIABJIMBAHUE U pa3pakeHUe MOXET ObITh PE3yJb-
TaTOM TIOBPEKICHUSI ITUX CTPYKTYD.

BHyTpeHHuUi1 1 Hapy:KHBIN HEPBHBIE KOPEIIKY HAYMHAIOTCS OT



CIIMHHOTO MO3T'a 1 IOMEIIAI0TCS B BOPOHKOOOPA3HOE BHITISTYMBA-
HIEe TBepIOH U May TMHHOW MO3TOBBIX 000JIOYEK, UMEHYEMBIX KO-
PEIIKOBBIMU MEITKaMU. DTO MpeIoTBpaIaeT neperund HepBHbIX
KOPEUIKOB B MECTE BbIXOJa U3 CIIMHHOI'O MO3ra Y 3alUILAET UX
BO BpeMsl IBUKEHUI MMO3BOHOYHMKA. PykaB Kopellika (mpojon-
JKEHHE TBEPIOW MO3TOBOW OOOJIOYKH) MPOXOAUT OT OCHOBAHMS
000JI0YKH ¥ TPOYHO MPUCOEUHSETCS K KopeliKy. HepBHbIit ko-
PENIOK CIOCOOEH JBUraThCsl BMECTE C MEKITO3BOHKOBBIM OTBEP-
crueM. Hanpumep, Kopeiok HUKHENOSICHUYHOTO HEpBa BO Bpe-
Ml TACCUBHOT'O IOAHATHS HOTH CABUTaeTcs mpuMepHo Ha 0,5 cm.

MeK103BOHKOBOE OTBEPCTUE — ITO Y3KOE BOPOHKOOOpa3HOe
OTBEpCTHUE, YEPE3 KOTOPOE MPOXOAAT KPOBEHOCHBIE U JIUM(]ATH-
YEeCKHUe COCY/bl, CHUHHON HEPB, (DOPMUPYIOLIUICS BHYTPEHHUM
Y HapyKHbIM KOpEIIKaMHU, ¥ MIO3BOHOUHBII HEPB, KOTOPBII BO3-
BpalllaeTcs Ha3aj B TO3BOHOYHBIM KaHasl. MeXIO3BOHKOBOE OT-
BepCTHe criepeu 00pa30BaHO CMEKHBIMU TeJlaMU TIO3BOHKOB U
MEKIO3BOHKOBBIM JTUCKOM, CBEPXY U CHU3Y — CYCTaBHBIMU OT-
POCTKaMH, a €331 — CYCTaBHBIMU OTPOCTKAMHU.

K coxanenuio, 06a cycraBa — nepeiHui 1 3aiHUN — 00pa3yioT
TIO/IBUKHBIN MEKTIO3BOHKOBBIN CYCTaB, TaK UTO JIIOObIE U3MEHe-
HUS1 BBILIEJIEKAIIETO WM HUKEJIEKAIIEro CYyCTABOB YMEHbBIIAIOT
MONIEPEYHOE CEYEHHE MEKIIO3BOHKOBOIO OTBEpCTUsA. B pesysb-
TaTe 3TOro MOXeT ObITh COaBJIeHHE HEPBa BO BpEMsl ABUKEHUS
MO3BOHOYHUKA.

[To3BOHOUHUMK MMeeT 23 napbl MEKXIIO3BOHKOBBIX OTBEPCTHUI.
VX pazmepsl HapacTalOT CBEPXY BHM3: B IIIEWHOM OTAEJE OTHO-



CUTEJIbHO MaJibl, B TMOSICHUYHOM — BEJIUKU. BepTUKambHbIN pas3-
Mep HIEWHBIX MEKITO3BOHKOBBIX OTBEPCTUM COCTABIISET 4 MM, Ha
ypogHe III nosgcanunoro — 11,1 mm, I'V nosicanunoro — 10,6 mwm,
V -10,2 mm.

[To3BOHOUHBIE HEPB MpeAcTaBiseT COOOW TOHKYIO
HUTh, CBSI3aHHYI0 C  CHUMIIATUYECKUM  CTBOJIOM,
MOCTOSIHHO ~ TOCBUTAIOIINM ~ 3JIEKTPUYECKUE  HMMITYJIbChI
K BHYTPEHHMM Opramam W TKaHsaM. buaromaps
TOMY THO[JIEPKUBAETCS TOT BHEUIHWN W BHYTPEHHUI
(HOpMasibHOE  (PYHKIIMOHMpPOBAHWE  OpPraHoOB)  OOJIMK
YeJIoBeKa U JKMBOTHBIX, KOTOpbIE Mbl NPUBBIKJIN BUJIETH.
Kak TompKO mmImysbcanusi co CTOPOHBI CUMIATHYECKOTO
CTBOJIA YMEHBIIIAETCsl, B TKAHSAX M BHYTPEHHUX OpraHax
3aMeISIIOTCS MTPOLIeCChl OOMEHa, M OHM HAUMHAIOT CTapeTh,
MBIIIIIBI PACCACHIBAIOTCSI.

[103BOHOUHBIN HEPB OTXOAUT OT CIMHHOMO3TOBOIO HEpPBa B
MEecCTe ero BCTpeur ¢ BHYTPEHHMM U HapyXKHbIM KOpelIKamMH 1
BO3BpAILla€TCsl B NIO3BOHOUHBIM KAaHAJ Yepe3 MEXKIIO3BOHKOBOE
OTBEpCTUE, e JIEIUTCSl HA BEPXHIOI M HUXKHIOI BETBU M 3a-
KaHYMBAETCS MEJIKON CETKOW CBOOOTHBIX HEPBHBIX HUTEU, WH-
HEPBUPYIOLIUX TBEPAYIO MO3TOBYIO OOOJIOUKY CIIMHHOTO MO3ra,
33JHIOI0 MPOJOJIbHYIO CBA3KY, KPOBEHOCHBIE COCY/Ibl, IEPUOCT U
BHEIITHIOI YacTh (PMOPO3HOTO KOJIbIIA MEKIIO3BOHKOBOTO JIVICKA.
[103BOHOUHBIN HEPB PACIIPOCTPAHSIETCS] HA BEPXHUE U HUKHUE
MO3BOHOYHBIE CTPYKTYPbI, COEAMHSISCH C TO3BOHOYHBIMU HEPBa-
MU CMEKHBIX YPOBHEU.

Bosnblioe 3HaueHre B BO3BHUKHOBEHUWU U3MEHEHUW B MO3BO-



HOYHUKE WMeEeT YXYyAIIeHHWEe KPOBOOOpAIeHWs] U B CBSI3U C
TUM TIpeKJeBPEMEHHOE pa3BUTHeE TporieccoB craperusi. Crio-
coOCTBYIOIMMH (haKTOPaMU SIBJISTIOTCS TPAaBMbl I MUKPOTPAB-
MBI, 0COOEHHO MOBTOPSIONINECS, KOTOPBIE BBI3bIBAIOT 3aKYTIOPKY
KaHAJIOB, TI0 KOTOPBIM MPOXOAAT COCY/Ibl, IPOHUKAIOIIIE B 3a-
MBIKaTeJIbHbIE TIJIACTUHKU TeJT [IO3BOHKOB.

Ponb 3amyckaromero MexaHu3ma MOXET UrpaTh OojieBast Up-
puTalvs B MO3BOHOYHUK IO HEPBHBIM IMPOBOJHUKAM IPU TATO-
JIOTUU BHYTPEHHUX OPraHOB — IUIEBPUTAX, MHEBMOHMSIX, WIIIE-
MHYECKOM OOJIE3HN CepIIa, I3BEHHOH, JKeTYHOKaMEHHOU Ooe3-
HsIX, MIAHKpeaTuTe, anmeHauimre u ap. OTpaxeHHble 00U Tpy
3a00JIeBaHUSIX BHYTPEHHUX OPraHOB MMEIOT CBOM OCOOEHHOCTH.
Onu nudpdysHbl, 6e3 ueTkoi Jokamm3anuu. K 6onsim Hepeako
MIPUCOEIMHSIIOTCS TTOBBIINICHHAST YyBCTBUTEILHOCTD IPH OHEME-
HUH B KOCTSIX, CTOMAX, HEMPUSITHBIEC OIIYIIEHHUS XOJI01a B ITO3BO-
HOYHUKe. B HekoTophIX ciiyuasix HaOmonaercs: 60Je3HEHHOCTD
IIPY CKMUMAHUM KOKY TPYIHON U MOSICHUYHOW 00IacTel B CKJIa/I-
ku. Vippaguupymoriye 00y W3 BHYyTPEHHUX OPraHOB 4acTO CO-
IIPOBOXIAIOTCST PACCTPOUCTBAMU B BUIE TOTIIMBOCTH, JIOKAJIBHO-
IO MMOKPACHEHU I U CUHIOIITHOCTH OTPE/IeIEHHBIX YUACTKOB KOXKU.

[Mo3nHee mosiBieHWE OOJNEBBIX OIIYIIEHUN W CyObEKTUBHBIX
KaJio0 MpU U3MEHEHUIX B TO3BOHOYHUKE CBSI3aHO C OTCYTCTBU-
€M UHHEPBAIlUU B MEKITO3BOHKOBBIX JMCKAaX, B CBSI3U C YeM Iep-
Bbl€ KJIMHUYECKUeE MPOsiBIIeHNsT 3a001eBaHUsI MOT'YT BO3HUKATb,
KOIa IMCK YK€ Pa3pylleH HANlOJIOBUHY WIX Jaxe Ha 2/3.

[Tpu3HaKM paHHETO MOBPEkKIEHHS MEKIIO3BOHKOBBIX TUCKOB



U, KaK CJIeJICTBHE, OrpaHuYeHUe TMOIBUKHOCTH IyrOOTPOCTYA-
THIX CYCTABOB BBISIBJISIET TOJIbKO MaHyaJIbHAs TMarHoctuka. [lpu
0oy yxyamiaercss KpOBOCHAOXEHHE CYcTaBa M OKPYKAIOIIMX
TKaHed, YTO TakKe MOXKET MPUBOAUTh K PAaHHUM U MO3JHUM
(opmam nereneparnii MeKIO3BOHKOBOTO JIMCKA.

Hupkynsiust KpOBU B TO3BOHOYHOM KaHajie UMeeT CBOU 0CO-
6enHoctu. [loutn B Kakaoe MEXIO3BOHKOBOE OTBEPCTUE BXO-
JWUT apTepuaibHasi BETBb, PA3JEsIONascs B MO3BOHOYHOM Ka-
HaJle U oOpasyolasi 5 MPOJOJIBLHBIX CTBOJIOB. BEHO3HBIN OTTOK
KPOBH OT CIIMHHOTO MO3Ta OCYIIECTBIISIETCS] Yepe3 BHYTPEHHUE
Y HapyXHble BEHO3HBIE CIUIeTeHNs. BHyTpeHHee BeHO3HOe CIijie-
TeHue o0pasyeT JBe MPOIOJIbHbIE CETH, COSAUHSIIONINECS MEX Ty
cOOOl BEHO3HBIMHU KOJIBIIAMH, KaXkI0€ U3 KOTOPBIX HA IPaHUIIe
MEXy TEJIOM MO3BOHKA U MEXKITO3BOHKOBBIM JMCKOM BXOIUT B
OT/ieJIbHBIE TIO3BOHKH. BHYyTpeHHee BeHO3HOe CIUIETeHUE CBsI3a-
HO C HApYXHBIM C MOMOIIIBIO TO3BOHOYHBIX BEH, MPOXOASIIUX
Jepe3 Tejia IO3BOHKOB.

B BeHax cnMHHOrO MO3ra HeT BEHO3HBIX KJIAMAHOB, U OHU HE
OKPYXeHbI MbIIIIIIaMU. B pe3ynbrate 9TMX aHATOMUYECKUX OCO-
OeHHOCTEel B TO3BOHOYHOM KaHase MPOUCXOAUT MOCTOSTHHBIN 3a-
CTOW BEHO3HOM KPOBH, U TaM, IJIe¢ UMEETCs TACCMBHOE OI'PaHU-
YeHHe MOABIKHOCTH ((PyHKIIMOHANbHAS OOKaga) B JyrooTpo-
CTYATOM CYCTaBe, 3aMeJIsIeTCs yAaJIeHre MPOIyKTOB 0OMeHa U3
TeJI MIO3BOHKOB M MEKITO3BOHKOBBIX JAUCKOB. TO OOBSICHSIET pe3-
KO€ ycuyieHHe O0JY B MO3BOHOYHUKE IPH MPUCTYTAX KaILIsl, YK-
XaHUs1, KOT/Ia POUCXOIUT C/IaBJICHNEe MIEHHBIX ¥ OPIOITHBIX BEH



Y PE3KO 3aTPYAHSETCS BEHO3HBIN OTTOK M3 MO3BOHOYHOTO KaHa-
na.

g Toro 4roObl OOECIIEUNTh JOCTATOYHBIM BEHO3HBIA OT-
TOK M3 MO3BOHOYHOIO KaHaja, HE0OXOOUMO, YTOOBI BCE Jyro-
OTPOCTYATBIE CYCTaBbI JABUTAIMCH CBOOOAHO. JltoOoe orpannye-
HUE TOJBUKHOCTU IyTOOTPOCTYATBHIX CYCTABOB 3aMeE[JIsIET Be-
HO3HBIN OTTOK B JIAaHHOUM 00s1aCTU 1MO3BOHOYHMKA. COIyTCTBYIO-
HIMA Cra3M OKPYKAIOIIMX CYCTaBbl MBIIII] TPU YaCTUYHON WU
NOJIHOYM OJIOKaJle CycTaBa TaKXke CIOCOOCTBYET YXYIIIEHHIO Be-
HO3HOT'O OTTOKA U3 MO3BOHOYHOTO KaHAJA.



JBUTaTeJIbHbIN CTEPEOTHIL:
paccaadsamue JBHKeHHs

Jlo HacrosIero BpeMeHu (pusmyeckas Harpy3ka Ha ypoKax
(pu3Ky/IBTYpBI B IIKOJIAX, B CIIOPTUBHBIX CEKIIUSX, MPH Jieueod-
HOW '’MMHACTHKE PABHOMEPHO JA€TCs Ha BCE T'PYIIIBI MBIIILL. DTO
BCEI/1a CUMTAJIOCH MOJIOKUTEIbHBIM siBJIeHHeM. OJIHAKO CEerogHs
BbIsICHsIeTCA ipyroe. Eciu uenoBek, Kax/Iplil A€Hb B TEYEHUU 3—
5 niet OyJeT BBIMOJHSATD YIIPaKHEHUsI C OIMHAKOBOW HArpy3Kou
Ha BCe TPYMITbI MBI, TO OT STOrO OH 3a0oseet!

B uyenoBeveckom opranusme BCsl MbliliedHasi cpepa 1o pyHK-
UMK pasgensieTcs Ha aBe rpymnmsl. [lepBas rpymnma — ckenetHas
MyCKyJIaTypa (WM TOHWYECKasi), COXpaHsIoIas COBPEMEHHBIN
OOJIUK YesloBeKa («Ha KOTOPOW KOCTHU JIEPXKaTcs»), MOCTOSHHO
HaXOUTCSl B HANIPSIKEHUH, ake Koraa yenoBek cnuT. OHa Tec-
HO CBfI3aHA CO CPEIMHHBIMU CTPYKTYypaMH MO3ra U CTapoy KO-
pOIi, OTBETCTBEHHBIMHU 34 BEreTaTUBHbIE, HEUPOIHIOK PUHHbIE U
SMOLIMOHAJIbHBIE (DYHKIIMY YEJIOBEUECKOTO OpraHmu3ma. Y coBpe-
MEHHOTI'0 Y€JI0BEKa 3T MBIIIIIbI TOCTOSIHHO HAXOJSATCSl B COCTO-
SIHUY NATOJIOTUYECKU MOBBIILIEHHOTO TOHMYECKOT'O HAIIPSIKEHHUS.

Bropast rpynna — MbIIIIbI, OTBETCTBEHHBIE 32 MIHOBEHHOE
npuioxkeHue cuibl (pa3uueckue). Y COBPEMEHHOI'O YesIOBeKa
OHH TIaTOJIOTHUYECKU OCIa0JIeHbl, B PE3Y/IbTaTe Yero yMEHbIIAI0T
CHJIy CBOETO COKPALLCHHUS.

MBblI1i11bl, OTBETCTBEHHBIE 32 MTHOBEHHOE MPUJIOKEHUE CUIIBI,



UMEIOT BTOPOCTENIEHHOE 3HaYeHKE B YEJIOBEUECKOM OpraHu3Me,
HO KaK pa3 Ha MX YKpeIUIeHHe U YBEeIMYECHHE UX CHJIbI TTOCTIe/IHIE
100 siet u ObUTM HanpaBJieHbl pr3ryecKue yrpaxHeHus. Ho mpu
NIPOBE/ICHUY HAYYHBIX UCCIIEIOBAHUI CTAJIO SICHO, YTO Oe31yM-
HOE MaxaHue PyKamMH M HOTaMHU TPUHOCHUT HE TOJb3Y, a BPe/l.
[Mouemy? Hampumep, Mpl HauMHaeM KadaTh OpIOIIHOW IIpecc,
BCTaBasl M3 MOJIOKEHUS JIekKa B MOJNOKEHHUE CUJIA, T. €. TPEHUPY-
€M TPsSIMbIE ¥ KOChIE MBIIIIIbI )KUBOTA, OTBETCTBEHHBIE 32 MTHO-
BEHHOE MPUJIOKEHUE CHJIbI, KOTOPBIE Y COBPEMEHHOT'O YeJIoBeKa
ocnabieHsl. Bposie Ob Bce BEpHO, HO UTO B 3TO BpEMSI JIENIAeTCs
C TOHUYECKMMU MBIIIIAMH CITUHBI, KOTOPBIE, HAOOOPOT, HYXk/1a-
10TCs B paccnabnennu? HUKTO 00 3TOM HUKOT/IA He 3ayMbIBaJI-
col.

Bmecte ¢ mMblamu JKMBOTa, KOTOPBIE Mbl YKpPEIUIsieM,
MBIIIIIIbI CIIUHBI MOBBIIIAIOT CBOE TOHUYECKOE HaPsKEHUE
U TpPUOOPETAIOT KAMEHHUCTYI0 IUIOTHOCTh, BBIIPSMIISIS
(prznonormuecke N3rudsl MO3BOHOYHUKA.

WHorga cMOTpUIIIb Ha MOJIOIOTO YeJIOBEKA — MBIIILIBl HAKa-
YaHHbIE, IPOCTO 3aIVIs/IEHbE, a €331 OOHAPYKUBAETCS €AUHBINA
MBIIIEYHBIN TSDK OT 3aThUIKa 10 Kpectia. [lampiem Tporaerms —
KaMeHb, 1 Tosbko!| CrinpaneBruaHas (popma o3BOHOYHMKA C (pU-
3UOJIOTMYECKUMU U3rM0aMH CrilakeHa, U 10 CBOel KpUBU3HE T0-
3BOHOYHHK MPHOIMKAETCS K OCTOHHOMY CTOJIOY.

Ecnu B pe3ysbTaTe pa3sHbIX MPUYMH HCYE3aI0T MBIIIIIBL, OTBET-
CTBEHHbIE 32 MTHOBEHHOE MPUJIOKEHUE CUJIbI, TO HUUETO CTparll-
HOTO HE MPOMCXOIUT — YeJIOBEK MPOAOIKAET KUTh (Y MOJHBIX



JKEHIIMH TI0CTIe POJOB OT MPSIMBIX M KOCHIX MBIIIII] JKUBOTA OCTa-
I0TCS TOJIBKO CYXOKWJIBHBIE IIIJIEMBI, Y MHOTHX JIIOIEM UMEIOTCS
CYXOKUJIbHBIE IIUIEMbl HA MECTE MEXKJIONATOYHbIX Mbiiii). [Tpu
riepepe3aHuy JII0OOU CKEeJIETHOU MBIIIILIBI UETOBEK cpa3y MpeBpa-
IIAeTCSl B MHBAJM/IA: HE MOXET [IBUIaThCSl WIM MOBEPHYTh Ka-
KYIO-TO YacCTh TYJIOBMILIA.

B pesynbrate nepeuncieHHbIX Bbille (haKTOPOB Y KaKAOTO Ye-
JIOBEKa C MOMEHTa TOSIBJIEHUsI Ha CBET U B MPOIIECcce MPOosiBIie-
HUS IBUTATEIbHON aKTUBHOCTU (hOPMUPYETCs CYry0O VHIVBH-
JyaJbHbIA JBUTATEBHBIA CTEPEOTUI. [IBUTATEIbHBIA CTEPEOTHUII
— 3TO COBOKYITHOCTb BCEM MO3AaWKHU MBIIIIEYHBIX HAPSIKEHUN U
paccinabieHnid, 3aKOJMPOBAHHBIX B KPATKOBPEMEHHOW U JIOJITO-
BPEMEHHOU TaMSITH.



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npenocraBieH OO0 «JIutPec».

[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha JIutPec.

Be3ormacHo oriaTuTh KHATY MOKHO OaHKOBCKOH KapToit Visa,
MasterCard, Maestro, co cuyera MOOMJIBHOTO TesiehOHa, C TiIa-
Te)KHOro TepMmuHaia, B cajoHe MTC wmm Cesa3HoOHM, uepe3
PayPal, WebMoney, Aunexc./lensru, QIWI Komenek, 60Hyc-
HBIMU KapTaMu WK APYTUM YI0OHBIM Bam crioco6om.



https://www.litres.ru/anatoliy-sitel/vse-o-pozvonochnike-dlya-teh-komu-za-svoboda-dvizheniy-bez/
https://www.litres.ru/anatoliy-sitel/vse-o-pozvonochnike-dlya-teh-komu-za-svoboda-dvizheniy-bez/

	Введение
	Часть I
	Как устроен позвоночник
	Двигательный стереотип: расслабляющие движения

	Конец ознакомительного фрагмента.

