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boJie3HHn cycTraBoB
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AMPT — sepHO-MarHUTHO-pE30HAHCHAs1 TOMOTpaust
Ig — ummyHOTI00YTMH
TGF - cm. TOP
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HPEANCJIOBUE

[ToaroToBneHHbII ABTOPCKUM KOJUIEKTUBOM OUEPEAHON TOM MHOTOTOMHOTO PYKOBOJCTBA JIJIs1
Bpaueil MocBsiiieH OOJIbIION rpyIie NePBUYHBIX U BTOPUYHBIX apTPOIATUH, YACTO BCTPEUAIOIIMXCS
B IIPAKTHUYECKOW paboTe peBMAaTOJIOroOB, OPTOIEIOB, TEPAIIEBTOB U Bpadel OOIIeH TPaKTHKH.

[ToBOOM /17151 MOATOTOBKY JAHHOTO TOMA SIBUJIUCH OTpe/ie/IeHHbIE U3MEHEHU s ITPeICTaBICHUI
0 MaToreHese 1eJoro psiaa 3a00JIeBaHUi CYCTaBOB U OKOJIOCYCTABHBIX MATKUX TKaHEH, TPYAHOCTH UX
JMArHOCTUKH, OCOOEHHO Ha HAYaIbHOW cTaauu (pOPMUPOBAHUS MATOJIOTMUECKOTO MpoIiecca, Helo-
craroyHast ”H(OPMHUPOBAHHOCTh IIIMPOKOTO KPYyra TEPareBTOB O HOBBIX PaO0OUMX KJIACCU(DUKAIIAX
OTIEJIBHBIX HO30JIOTUYECKUX (DOPM, a TaKkKe OTCYTCTBHE CHCTEMATH3allMi B BHIOOPE TaKTUKH Jiede-
HUS OOJIBHBIX C YYETOM HapacCTaloIlero MOTOKa COBPEMEHHBIX JICKAPCTBEHHBIX CPEICTB, UMEIOIIHX
CBOM OCOOEHHOCTH, KOTOpHIE CIIeyeT yUUTHIBATh MPU HA3HAYEHUU COBMECTHO C IpenapaTaMu Jpy-
rux (papMakoJIOrMYeCKUX TPYIIIL.

B nipencraBieHHOM TOMe MEPBBIi pa3ies COAEPKUT JOCTATOYHO OOIIMPHBIN MaTepua O MOp-
(ponornueckux u PU3MOIOrMYECKUX CBOMCTBAX KOCTHOM M XPSILIEBOM TKAHEH, a TaKkKe CBA30YHOM
Y MBIIIIEYHOM arinapare cyctaBoB. [TopoOHO paccMOTpeHBb! KilaccuUKaIyst KOCTel, 3Tallbl UX pas-
BUTHS, XUMAYECKUI COCTaB, MEXaHMYECKHUE CBOMCTBA, a TAaK)Ke BUABI UX coeguHeHns. Hamum cBoe
OTpakeHUE CBEJICHUSI O XUMUUYECKUX U MEXaHUIECKUX CBOMCTBAX, a TAK)Xe MeTabOoIM3Me X PSIIeBON
TKaHHU.

Knura congepxkut nogpoOHOE omnucaHue MeTOIO0B (PU3MKAIBHOTO, JIAOOPATOPHOTO U UHCTPY-
MEHTAJILHOTO OOCJIeZIOBAHUSI PEBMATOJIOrMYecKuX OobHBIX. Ocob0oe BHUMaHUE YIENICHO JUArHO-
CTUYECKUM BO3MOKHOCTSIM MHHOBAITMOHHBIX TEXHOJIOTUM, BKJIIOYAsi MATHUTHO-PE30HAHCHYIO TOMO-
rpauio ¢ KOHTPACTUPOBAHUEM, PEHTTEHOBCKYIO KOMIIBIOTEPHYIO TOMOTpadHio U COHOrpadrueckoe
UCCcIIeJOBaHUE CYCTaBOB, a TAKXKeE LIEJbIi Psii UMMYHOJIOTHYECKUX TECTOB.

Bropoii u TpeTuii pa3ielisl HaCTOSIIIEro PyKOBOACTBA COIEPXKAT I71aBbl, B KOTOPBIX MTPUBOISTCS
COBpeMEeHHbIe KJIacCU(PUKAIIUH, a TAKKE JaHHbIE 00 MUAEMUOTIOTUH, STUONATOTeHe3e, TMarHOCTHKE
Y TIPUHIMIIAX JICYSHUsI HauOoJjiee 4acTo BCTPEYAIOIINXCS BOCTIAUTEILHBIX U OOMEHHO-TUCTPOGU-
yeckux 3aboneBaHuil cycTaBoB. Ha OCHOBaHMM COOCTBEHHOTO OITBITA ABTOPBI MPEACTABIISAIOT aJIro-
PUTMBI JieueHHsT OOJLHBIX, OOOCHOBBIBAIOT BOZMOKHOCTU MPUMEHEHHUsI IPOTUBOBOCHATUTENbHBIX U
0a3MCHBIX CPEJICTB B KOMILJIEKCHOM Teparuu O0ofie3Hel CyCTaBOB, OCBEIIAIOT MOKA3aHUsI U POTUBO-
MOKA3aHUS K UX HA3HAYEHUIO, a TaKXkKe OCTIOKHEHUsI M TOOOUHBIE 3(P(EKTh paccMaTpUBaEMBbIX TPYIIIT
(bapmakonornueckux mpernapaTos.

UYeTBepThIii pa3zies ToMa COICPKHT IJIaBbl, XapaKTEPU3YIOIINEe OCOOEHHOCTH IMTOPaKEHUS CyCTa-
BOB IIPU OCTEONOpo3e, MH(PEKIMOHHBIX U SHAOKPUHHBIX 3200JIEBaHUSIX, a TaKXkKe MPU MaTOJOTUU
TMOYEK ¥ 37I0KaYeCTBEHHBIX HOBOOOpa3oBaHUsX. Clie/lyeT OTMETUTb, UTO JIaHHBIE BOIIPOCH B y4eOHO-
METOIMYECKOM JIUTepaType MOCAeTHUX JIET ObUTH MPEICTABIEHbI IBHO HEJOCTATOUHO.

B npusioxxeHnu K pyKOBOJICTBY COAEPIKATCS MaTEpUaIIbl, BO MHOTOM OObEKTUBU3UPYIOIIUE KITH-
HUYECKUe TMPOsIBJIeHUsI 3a00JIeBaHUI CYCTaBOB M OKAa3bIBAIOIIME MOMOIIb YUTATENI0 B Oosee Iiy-
OOKOM MOHMMAHUM KJIMHUYECKUX MPOSIBJIEHUI JaHHBIX (DOPM MATONOTUM (pa3IUyYHbIe MMOKa3aTelu
Y MHJIEKChI, XapaKTepU3yIOIlIMe CYCTABHOW CHUHIPOM, (DYHKIIMOHATbHbIE BO3MOKHOCTU CYCTaBOB U
OITpe/IeIISIIoNINe Ka4eCTBO KU3HU OOJNBHBIX C ApTPOIATHSIMH).

[ToHsATHO, YTO peBMaTUuYecKue 3a00JeBaHKsI HE OrPAaHUYMBAIOTCS TOJIBKO apTPONATUSIMHU U
BKJIIOYAIOT OOJIBINIOE YHCIIO JPYTHX HO30JIOTHUYECKMX (hOPM, K KOTOPHIM OTHOCATCA Auddy3HbIe
OO0JIe3HU COeTMHUTENILHON TKaHU, peBMaTU4ecKast IMXOpaaKa, CHCTEMHbIE BACKYJIUTHI M BaCKYJIOMa-
THH. B CBSA3M CO 3HAUMTEIILHBIM OOBEMOM MaTepuraJia 1o JaHHOH MPoOieMe OH MPEe/ICTABJIEH B OT/IEIb-
HOM TOME PYKOBOJICTBA IO BHYTPEHHUM OoJjie3HsIM — «[Iuddy3Hble 3a001eBaHNs COeAUHUTETbHON
TKaHW».
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ABTOpBI HAJICIOTCS, YTO HACTOSAIIIEE PYKOBOJCTBO OYIET MOJE3HBIM BpadaMm Py MPOXOKICHUH
KYPCOB YCOBEPILEHCTBOBAHUSA 10 T€pPAMK U IPYTMM TEPANleBTUUECKHUM CIELMATIBHOCTSAM, a TaKKe
OpIMHATOPaM, UHTEPHAM U CTYJEHTaM CTapIIMX KYpCOB MEAULIMHCKUX BY30B.

Ynen-xkoppecnonoenm PAMH, 3acayoicennwiii dessmenw nayku P®, npogheccop B. U.
Maszypos
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PA3IEI I
OBIIUE CBEJIEHUS O KOCTAX
N UX COEJUHEHUSAX. METOIbI
TUATHOCTHUKHU 3ABOJIEBAHIU CYCTABOB

I'maBa 1. AHATOMO-PU3NOJIOI'MYECKHUE
CBEJEHHNA O KOCTAX N UX COEINHEHUAX

1.1. BUJIbI KOCTHOM TKAHHM M EE CTPOEHHUE

KocThas TkaHb npejcTaBisier coOoi BeCbMa COBEPILEHHYIO CIIEIMATN3MPOBAHHYIO0 PA3HOBHU/I-
HOCTb TKaHeWl BHYTPEHHe! cpepl. B 310l cricteMe rapMOHUYHO COUETAIOTCS TAKKE ITPOTUBOIOIONK-
HBIe CBOWCTBA, KAK MEXaHWYeCKasi MPOYHOCTh M (DYHKIIMOHAJIbHAS TUIACTHYHOCTB, IMPOIIECCHl HOBO-
00pa3oBaHMs U Pa3pyIICHUSI.

KocTHast TKaHb COCTOMT M3 KJIETOK M MEKKJIETOUHOTO BEIIeCTBa, KOTOPhIE XapaKTepU3YIOTCS
OIpeIeJICHHOW THCTOAPXUTEKTOHUKON. OCHOBHBIE KJIETKM KOCTHOM TKaHU — 3TO OCTE00JIACThI, OCTE0-
IIUTHl K OCTEOKJIACTHI.

Ocmeobnacmsl UIMEIOT OBAJIBHYIO WJTH KyOudeckyo opmy. KpynHoe cBetioe siapo pacrnona-
raercsi He B LIGHTPEe, OHO HECKOJIBKO CMENIEHO K nepudepun muToriasMel. YacTto B sape oOHapyKu-
BAETCs1 HECKOJIBKO SIPBIIIEK, YTO CBUIETEILCTBYET O BBICOKON CUHTETUYECKON AKTUBHOCTH KJIETKH.
DNEeKTPOHHO-MUKPOCKOITUYECKUE UCCIIEIOBAHUSI TTOKA3aJIM, YTO 3HAYMTEbHAS YaCTh LIUTOIIA3MBbI
ocTeo0acTa 3aroJIHeHa MHOTOUMCIEHHBIMU pUOOCOMAaMH 1 TIOJTICOMAMM, KaHaJIbIIAMU TPaHYJISIPHON
SHJIOIUIA3MATHUECKON CeTH, KOMILIEKCOM ['OJbkKH, MUTOXOHIPUSIMH, a TaK:Ke OCOOBIMU MaTpUKC-
HBIMU MTy3bIpbkamMu. OcTeoOmacTsl 001aJal0T MPoudepaTUBHON aKTUBHOCTHIO, SIBJISTIOTCS ITPOIYTICH-
TAMHU MEKKJIETOUHOTO BEIIECTBA U UTPAIOT OCHOBHYIO POJIb B MHHEPAIM3AIIMM KOCTHOTO MaTpPUKCA.
OHM CUHTE3UPYIOT ¥ CEKPETUPYIOT TaKMe XMMUYECKUe COSMHEeHM 1, KaK IesouHas (pocdaraza, Komi-
JIareHbl, OCTEOHEKTHH, OCTEONOHTHH, OCTEOKAJIbIINH, KOCTHbIE MOpdoreHeTndeckue o6enku u ip. B
MAaTPUKCHBIX MYy3bIPbKaX OCTEOOJACTOB CONEPKATCsl MHOTOUMCIIEHHbIE (DepMEHTBI, KOTOpPBIE, Bblle-
JISISCH 32 TIpeiesTbl KJIETKH, MHAIMUPYIOT MTPOLIECCHl MUHEPATU3AIUU KOCTH.

CuHTe3upyeMblii 0cTe00IacTaMU OPraHUIECKUI MaTPUKC KOCTHOM TKAHU COCTOMT ITPEeUMYyIIie-
ctBeHHO (90-95 %) u3 koinarena I tuna, komwtareHos III-V u gpyrux TUIoB, a Takxe U3 HEKOJLJIa-
T€HOBBIX OEJIKOB (OCTEOKAJIBLIMH, OCTEONOHTHH, OCTEOHEKTHH, (POC(OIPOTENHBI, KOCTHbIE MOP(O-
reHeTHuYecKre OeNKH) M ITTMKO3aMHUHOIIMKAHOBBIX CyOCTaHIMA. Beski HeKOIareHoBOM MpUpOIbI
001aJal0T CBOMCTBAMH PETyJISITOPOB MUHEPAIM3ALUK, OCTEOMHAYKTUBHBIX BEIECTB, MUTOT€HHBIX
(hakTOpOB, PEryIATOPOB CKOPOCTH 0Opa30BaHMsI KOJLTareHOBbIX (pnOpusu1. TpoMOOCIOHINH cIOCO0-
CTBYET aJre3uu 0CTe00IaCTOB K MOAHAIKOCTHUYHOMY OCTEOMy KOCTH UYeJIOBEeKa.

OcCTeoKaNbIMH CYUTACTCS OTEHIIMAIBHBIM MHIUKATOPOM (DYHKIMU STUX KJIETOK.

VabTpacTpyKTypa 0cTe001acTOB CBUAETENBCTBYET O TOM, UTO MX (DYHKITMOHAJIbHASI AKTUBHOCTb
paznuuHa. Hapsiny ¢ (hyHKIIMOHAIbHO aKTUBHBIMU OCTE00IacTaMy, 00JIaJAloIMMUA BBICOKON CUHTE-
THUYECKON aKTUBHOCTBIO, MIMEIOTCS HEaKTHBHBIE KJIETKU. Yalle Bcero OHM JIOKaIM3yIoTcs Ha riepude-
UM KOCTH CO CTOPOHBI KOCTHOMO3IOBOT'O KaHaJa U BXOJAT B COCTaB HAAKOCTHHIIBI. CTpOeHUE TaKUX
KJIETOK OTJIMYAETCS] MaJIbIM COIep)KaHUEM OpraHesul B IIUTOILIa3Me.

Ocmeoyumpl sBHsIOTCSE Oonee qudepeHIIMPOBAaHHBIME KJIETKaMu, 4eM ocTeoOnacTsl. OHM
UMEIOT OTpocTYatyio hopMy. OTPOCTKH OCTEOIMTOB PACIIONATaloTCs B KAHAIBIIAX, TPOHU3bIBAIOIINX

10
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MUHEPAJIN30BaHHbI KOCTHBI MAaTPUKC B PA3JIMYHBIX HAIIPABJICHUAX. YIUIOIEHHbIE TeJla OCTEOLH-
TOB HAaXOJSATCS B CIIEIIMAJIbHBIX MOJIOCTSIX — JJAKYHAX — M CO BCEX CTOPOH OKPYKEHbl MUHEPAIA30BaH-
HBIM KOCTHBIM MaTpPUKCOM. 3HAUUTEIbHYIO YaCTh LIMTOIIA3MBbI OCTEOLIMTA 3aHUMAET OBOUIHOE SAPO.
Opranesuisl CMHTE3a B IIUTOIIA3ME Pa3BUTHI CJ1A00: MIMEIOTCS HEMHOTOUMCIIEHHBIE TIOJTMCOMBI, KOPOT-
KM€ KaHAJIbLIbl 9HI0IIa3MaTUYECKON CEeTH, €TUHUYHBIE MUTOXOHAPUH. B CBSA3M € TeM UTO KaHAJIbLIbI
COCEIHUX JIAKYH aHACTOMO3HUPYIOT JPYT C IPYTOM, OTPOCTKH OCTEOIIMTOB CBS3aHbI MEX1y COOOM Mpu
TIOMOIIIY CTIEIMATM3MPOBAHHBIX INEJIEBBIX KOHTAKTOB. B HEOOJBIIIOM MPOCTPAHCTBE BOKPYT TE U
OTPOCTKOB OCTE€OLIMTOB LIUPKYJIMPYET TKaHEBAs KUIKOCTh, COfIepKalliasl ONpe/ieleHHYI0 KOHLEHTpa-

o Ca®* n PO, > ™, MOTYT COAEPKATHCS] HEMMHEPAJIM30BAHHBIE WM YACTUYHO MUHEPAIN30BaHHbIE
KOJUTareHoBble (prOpriLIbl. PYHKIMS OCTEOLMTOB 3aKJTI0YAETCsl B COXPAHEHMH LIEIOCTHOCTH KOCT-
HOT'O MaTpHKca 32 CUEeT y4acTusl B PEryJIsliy MUHEPATU3ali KOCTHOM TKaH! 1 0OeCTieYeH s OTBETa
Ha MEXaHWYeCKHe CTUMYJbl. B HacTosiee BpeMsi HakarMBaeTcst Bce OOJIbIIe JAHHBIX O TOM, YTO
9TU KJIETKU MTPUHMAMAIOT aKTUBHOE y4acTHe B METaOOJIMUYECKUX MPOIEccax, MPOTEKAIINX B MEXK-
KJIETOUYHOM BEIIECTBE KOCTH, B MO/IIEPKaHUH ITOCTOSTHCTBA MOHHOTO OasiaHca B opranusme. PyHKIm-
OHAJIbHAS1 AKTUBHOCTb OCTEOLIMTOB B 3HAYUTEJILHOM MEPE 3aBUCUT OT CTaJUM UX KU3HEHHOI'O LIMKJIA
Y IEUCTBUS TOPMOHAJIBHBIX U IMTOKUHOBBIX (PaKTOPOB.

Ocmeokaacmul — 3T0 KPYIHBIE MHOTOSIIEPHBIE KJIETKU C PE3KO OKCU(PUIBHOW LIUTOIUIA3MOU.
Onu ABIAOTCA YacThIO (parouUTapHO-MaKpodaraJlbHOM CUCTEMBI OPraHU3Ma, IIPOU3BOIHBIMU MOHO-
uuToB KpoBu. Ha nepudepun knerku onpenensgerca roppupoBaHHas IIETOYHasA KaeMka. B nuro-
Tua3Me OOHapyKUBAETCS MHOTO pUOOCOM M MOJMCOM, MUTOXOH/IPUH, KaHAJIBIIEB SHAOILIA3MaTHIe-
CKOM CETH, XOPOILO Pa3BUT KOMIUIEKC ['onbku. OTIMIUTENPHON OCOOEHHOCTBIO YABTPACTPYKTYPhI
OCTEOKJIACTOB SIBJISIETCS HAIMUME OOJNBIIOrO KOJMYECTBA JIM30COM, (parocom, Bakyosnei U Be3UKYII.
OcreokJacTel 00AJAI0T CIIOCOOHOCTBIO CO3JaBaTh JIOKAJIBHO Y CBOEW MOBEPXHOCTH KUCIYIO CpEedy
B pe3yJbTaTe MHTEHCHBHO MAYIIMX B 3THX KJIETKax MpoleccoB rmkonu3a. Kucnas cpena B oOma-
CTH HENIOCPEACTBEHHOT0 KOHTAKTa [IUTOILIA3Mbl OCTEOKJIACTOB M MEXKKJIETOUHOTO BEIIECTBA CIIOCO0-
CTBYET PAaCTBOPEHUIO MUHEPAJBbHBIX COJIEM U CO3/AET ONTUMAJIbHBIE YCIIOBUSA [UIS IEUCTBUSA IIPO-
TEOJIMTUYECKUX U PAAA APYTUX (PEPMEHTOB JU30COM. LIUTOXMMMUYECKMM MapKeEpOM OCTEOKJIACTOB
CIIy’KUT aKTUBHOCTb M30(pepMeHTa KUCIO0H pocdarasbl, KOTOPHIN HAa3bIBAETCS KUCIOM HUTPO(EHUII-
docarazoii. PyHKIIUKM OCTEOKIACTOB 3aKJIIOYAIOTCS B pe30pOIuK (pa3pyIleHn!) KOCTHOM TKaHW U
y4yacTUU B MPOLECCEe PEMOLYJISILIMM KOCTHBIX CTPYKTYP B X07le SMOPHUOHAJIBHOIO M IIOCTHATAJIBHOTO
pasBUTHA.

Me;KKJIETOUYHOE BEIECTBO KOCTHBIX TKaHE! COCTOUT U3 OPraHMYECKOTO W HEOPraHMYECKOTO
KOMITOHEHTOB. OpraHnyeckue coequHeHus npeacrasiensl koywtareHamu I, 111, IV, V, IX, XIII tunos
(oko1o 95 %), HeKOJUIareHOBBIMU OeJIkamMu (KOCTHbIe MOp(OreHeTuIecKue OeJKM, OCTEOKAJIbIIVH,
OCTEONOHTHH, TPOMOOCIOHAVH, KOCTHBIN CHAJIONPOTEHH U Jp.), INTUKO3aAMUHOIIMKAHAMH U TIPOTEO0-
rMKaHamu. Heoprannyeckas 4acTb KOCTHOTO MaTpHUKCa ITPEACTABIEHA KPUCTAJUIAMU TMIpOKCHaIia-
THTA, COOEPKAIMMU B OOJBIIOM KOJMYECTBE MOHBI Kbl M (pocdopa; B 3HAYUTEIBHO MEHBIIIEM
KOJIMYECTBE B €r0 COCTAB BXOAAT COJIM MarHusl, Kayus, (propusibl, OMKapOOHATHI.

MeXKJIeTOUHOE BEeIeCTBO KOCTH MOCTOSTHHO OOHOBIIsIeTCsl. Pa3pyIieHne craporo MexKkjeTou-
HOTO BEIIeCTBA MPEACTaBIsAET COOOM JOCTATOUHO CJIOXKHBIA U ellle He SICHBbI BO MHOTHX JETaJsIX
IIPOLIECC, B KOTOPOM IIPUHUMAIOT YYacCTUE BCE TUIIBI KJIETOK KOCTHOM TKAHU M Pl TyMOPaJIbHBIX
(paKkTOpOB, HO OCOOEHHO 3aMETHYIO ¥ BKHYIO POJIb UTPAIOT OCTEOKJIACTHI.

Tunbl KOCTHON TKaHU. B 3aBUCMMOCTH OT MUKPOCKOITMYECKOTO CTPOEHUS Pa3nyaioT JBe
OCHOBHbIE Pa3HOBU/IHOCTH KOCTHOH TKaHHU — PETUKYIO(PHOPO3HYIO (IpyOOBOIOKHUCTYIO )Y TJTACTHH-
yarylo.

Pemukynogpubposnas kocmuas mkaHv NAPOKO MPECTaBIeHa B SMOPHOreHe3e U paHHEM IOCT-
HaTaJIbHOM TMCTOT€HE3€ KOCTEU CKEJIETA, a Y B3POCIIBIX BCTPEYAETCS B MECTAX NPUKPEIUIEHUS CyXO-
KWJIMIA K KOCTSIM, IO JIMHUM 3apacTaHvsl YeperHbIX IIBOB, a Takke B oOnactv mepenomoB. Kak
B SMOpHOreHe3e, Tak M MPHU pereHepalyy peTukyao(puOpo3Hasi KOCTHAsl TKaHb C TEUYEHHUEM Bpe-
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MEHH BCEeT/ia 3aMellaeTcs INIACTUHYATON. XapaKTepHbIM B CTPOSHUHN PETUKYIO(PHUOPO3HON KOCTHOM
TKaHU SIBJISIETCSl HEYNOPsI0UeHHOE, T Py3HOE pacIoNoKEHUE KOCTHBIX KJIETOK B MEXKJIETOUHOM
BerecTBe. MOIIHBIE MYYKH KOJUIAreHOBBIX BOJIOKOH €1a00 MUHEPAIM30BaHbl U UAYT B Pa3iidy-
HBIX HarpapJieHUsIX. [IOTHOCTh pacnoyiokeHusl OCTEOLUTOB B PETHKYJI0(PUOPO3HON KOCTHOM TKaHH
Oosee BHICOKAs, YeM B TUIACTUHYATOM, M OHM HE UMEIOT OIPE/IeIeHHON OPUEHTAIIUH TT0 OTHOIICHUIO
K KOJIJIAT€HOBLIM (OCCEMHOBLIM) BOJIOKHAM.

Ilracmunuamas Kocmuas mKaHs SIBJISETCS OCHOBHOW TKaHbBIO B COCTABE MPAKTUUECKU BCEX
KOCTeil yesioBeKa. B 3Toil pa3HOBUIHOCTH KOCTHOM TKaHW MUHEPAIM30BAHHOE MEKKJIETOUHOE Bellle-
CTBO 0Opa3zyeT 0coOble KOCTHBIE TUIACTMHKU TOMIIMHON 5—7 MKM. Kaxaast KocTHasI IIacTUHKA Mpe-
CTaBJIsIET COOOW COBOKYITHOCTh OJIM3KO PaCHONIOKEHHBIX IPYT K APYTY NapaiiebHbIX KOJUIAreHOBBIX
BOJIOKOH, IPOITUTAHHBIX KPUCTAJIJIAMU THPOKCHANaTUTa. B coceHUX MIaCTUHKAX BOJIOKHA Pacrio-
JIaraioTcs MoJ pa3HbIMU YITIaMU, YTO IPUAAET KOCTU JOMOJIHUTENBHYIO IPOYHOCTh. Me:X Ay KOCTHBIMU
IUIACTUHKAMU B JIAKYHaX YHOPSIOYEHHO JIEKaT KOCTHBIE KJIETKU — OCTEOLMTHI. OTPOCTKU OCTEOLH-
TOB MO KOCTHBIM KaHAJIbI[aM MTPOHUKAIOT B OKPY’KAIOIIME UX TUIACTUHKY, BCTyIAasi B MEKKJIETOUHbIE
KOHTAKTBHI C IPYTMMH KOCTHBIMH KJIETKaMU. Pa3inyaioT Tpy cucTeMbl KOCTHBIX IUIACTUHOK: OKpYKa-
foie (TeHepasibHble, OBIBAIOT HAPYXKHBIMUA ¥ BHYTPEHHUMHM), KOHIICHTPHUECKUE (BXOAAT B CTPYK-
TYpY OCTEOHa), BCTABOUHBIE (ITPEACTABIISIOT COOON OCTATKU pa3pyIIAOIIMXCS OCTEOHOB).

B cocraBe kocTH pa3nuyaT KOMIIAKTHOE U ryouaroe BemiecTBo. Q0a oHU 0O0pa3oBaHbI Ij1a-
CTUHYATON KOCTHOU TKaHbI0. OCOOEHHOCTH TMCTOAPXUTEKTOHUKH TUIACTUHYATON KOCTU OyIyT Tpeji-
CTaBJICHBI Jjasiee NPU OMMCAaHUK KOCTH KaK OpraHa.

1.2. PUBNOJIOI'NYECKAA U PEITAPATUBHAA
PETEHEPAITA KOCTHOU TKAHU

OnHUM W3 TPOSIBICHUI (PU3MONIOTNYECKON pereHepaluy SIBJSETCSl pOCT TPyOdaThiX KOCTEH
B A7MHYy. OH OOBIYHO 3aKaH4MBaeTcs K 22-25 rogaMm ku3HU. [lo 3Toro BpemeHu (pyHKUMOHUPYET
TaK HaszplBaeMas MeTasnuu3apHas IVIACTUHKA POCTa, PACIONOXKEHHas MeXAy SMU(pU30M U aua-
¢uzom. B 310l miacTUHKe pa3anyaoT HECKOJIBKO 30H. ITorpannyuHas 30Ha pacnosnoxeHa OJu:xe BCero
K KOCTHOM TKaHM 3nMdu3a, €e Ha3bBalOT €llle 30HOM Mokoserocs xpsma. [anee pacronoxeHa
30Ha MPOIUGEPUPYIOIIETO MOJIOAOTO XpsIia (30Ha CTOOYATHIX KJIETOK). 37ech 00pa3yloTcsl HOBbIE
XOHAPOOJIACTHI AJI1 3aMEHBI TEX XPSILEBbIX KJIETOK, KOTOPblE OTMHUPAIOT y AUa(pU3apHON MOBEPXHO-
cru iacTuHky. Crenyoomas 30Ha MeTasnu(ru3apHON TUVIACTUHKY HAa3bIBAETCS 30HOM CO3PEBAIOLLETO
XpALIA, WK Iy3bIpYaThIX KJIETOK. OHa XapakTepusyeTcs pa3pylIEHHEM XOHIPOLMTOB C IMOCIEAY-
IOLIMM SH/I0XOHAPAJIBHBIM OKOCTEHEHHEM. BBIIENAIOT elle 30Hy OOBI3BECTBIEHUS XPAIla, KOTOpast
HEIOCPEACTBEHHO I'PAaHUYUT ¢ KOCTHOHM TKaHblo 1uadu3a. B Hee NpOHUKAIOT KalMJuIpbl U OCTEO-
reHHble KJeTku. [locneHre npeBpamiaTcs B 0cTe001acTbl, 00pasyolye Ha Auadu3apHOi CTOPOHE
MeTasMu(pU3apHON MIACTUHKY KOCTHbIE MepeKIaguHbl. TakuM 00pa3oM, UHTEPCTULIMAIBHBINA POCT
Xpslla Ha 3MU(U3APHOM CTOPOHE MeTasNU(pU3aApHOM MIACTUHKYU OTOIBUIAET 3nudu3 ot quadusa,
HO MeTasnugu3apHas JIACTUHKA He YBEJIMUMBAETCS B TONIIMHE, TAK KaK CO CTOPOHBI Anadu3a OHa
MOCTOSIHHO TIOJBEPraercsi pe30pOLMU U 3aMeIaeTcsi KOCTHOM TKaHbIO.

Y B3pocCI0ro YenoBeKa COX paHsIoTCsl KaMOHaIbHbIE OCTEOTeHHbIE KJIETKH, KOTOpbIE TPU HE0O-
XOAMMOCTH MOT'YT CIIy’KMTh MICTOUHMKOM PEreHepaly KOCTHOH TkaHu. KiieTka-pogoHavanpHuLA —
3TO CTBOJIOBAasA CTpOMasbHasA KjeTka. OHa HaxomuTcs B KOCTHOM Mo3re. OCTEOreHHBIN IyTh AUQ-
(pepeHIMPOBKM CTBOJIOBOM CTPOMAJIbHOW KJIETKM CONPOBOXKAAETCA Mponudepalyen, MUurpalmen
Y TIOC/IeIOBATEIbHBIM 00pa30BaHMEM KaMOUAIbHBIX KJIETOK (IOJHMIIOTEHTHBIX MEPHUBACKY/IOLHUTOB,
peocTeodIacToB, 0cTe001acToB). [lepuBacKy/IsApHbIE KIETKH (TIEPUBACKY/IOLMUTHI) JIeXKaT 10 XOIy
KPOBEHOCHBIX COCYJOB NE€PUOCTa (HAJKOCTHUIIbI), SHAOCTA U B KaHaJIax ocTeoHOB. [IpeocteobnacTsl
JIOKAJIM3YI0TCS, TIAaBHBIM 00pa3oM, B MEPHOCTE M SHIOCTE U 00JI1a1AI0T BBICOKOW NponudepaTHBHON
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aKTUBHOCTBI0. OcTe001acThl CIOCOOHBI K JEJIEHHUI0, AKTUBHOMY CMHTE3Y MEKKJIETOYHOTO BEIeCTBa
U JajnbHenen g depeHnpoBKe B 3pesible KIETKU KOCTHOM TKaHU — OCTEOLIUTHI.

B ciiyuae nepenioma pernaparivist pOMCXOIUT IyTeM 00Opa30BaHUsI HOBOW KOCTHOM TKaHU MKy
OTJIOMKamMH. BHauasie BO3HMKAeT KOCTHasi MO30JIb, COCTOSIINIAs M3 PETUKYIO(PHUOPO3HON KOCTHOU
TKaHU. VICTOUHMKOM pa3BUTHsI KOCTHOM MO3OJIM CIIy’KaT KamOHasbHble OCTEOreHHble KJIeTKU. B
HapYKHBIX YacTsAX KOCTHOM MO30JIM Hapsi/ly C OCTEOTEHHBIMU KJIETKaMU NPpoaudeprupyioT U SHI0Te-
JIMOLIUTHI KPOBEHOCHBIX KanmuyuisipoB. [1o Mepe nepecTpoiiku KOCTHOM MO30J1M IIPOUCXOAAT peMoie-
JIMPOBaHKE KOCTU U (POPMHUpPOBaHKME HOBBIX OCTEOHOB. [locTeneHHO peTukynogrOpo3Hast KOCTHaS
TKaHb CMEHSETCS TUIACTUHYATOM.

[Tporieccyl BHyTpeHHEW NIepecTpOMKHA KOCTHOM MO30JIM B 00JIaCTH TIepesioMa KOCTH ¢ TIpeBpa-
IIIEHHEM PETUKYJI0(PHUOPO3HON KOCTHON TKAHU B TUIACTUHYATYIO MPOIOJIKAIOTCS MHOTIA HECKOJIBKO
MecsitieB. HakoHell, B MecTe repesioMma OObIYHO MPOMCXOAUT ITOJTHOE BOCCTAHOBJIEHHE KOH(UTYpalluK
Y apXUTEKTOHUKH KOCTU. TecHOe CONPUKOCHOBEHUE U KeCTKasl (pUKcaI|sl OTVIOMKOB KOCTH YCKOPSIIOT
rporecc pereHepauuu. Mexanu3mbl (pU3MOJIOTMUYECKON U PeNapaTUBHOW pereHepalyy KaueCTBEHHO
CXOKHM M OCYIIECTBJISIIOTCS 32 CYET OHUX M TeX e KJIETOUHBIX UCTOUYHHMKOB. [TogpoOHoe onuvcanue
TIOCJIE/I0BATEIBHOCTH MPOLIECCOB, MPOUCXOASIIMX MTPU 3aKUBJIEHUN KOCTHBIX TIEPEJIOMOB U peMo/ie-
JIMPOBAHUM KOCTEW, MOKHO HAlTU B psiZie pyKOBOACTB U MOHOrpaduii no TpaBmarosoruu (bpiocos
I1. T. [u gp.], 1996; T'onono6or B. I'., 2001; l'ononodos B. I'. [u ap.], 2003; Peenn I1., 1993).

1.3. PELYJIALIIUSI METABOJIMYECKHX
IIPOITECCOB B KOCTHOM TKAHU

XapakTepHOH 0COOEHHOCTBIO KOCTHOW TKaHW SIBJISIETCS] IOCTOSTHHOE COCYIIIECTBOBAHUE B HEH
MPOLIECCOB HOBOOOPA30BaHMs M Pa3pyllIeHUs], TApDMOHUYHOE COYETaHHEe KOTOPHIX SIBJISIETCS HEOO-
XOAVMBIM YCJIOBUEM (DOPMHPOBAHUS KOCTU. YK€ ¢ MOMEHTa BOSHUKHOBEHUS B HEH BbIIEIIAIOTCA
YYacTKH, IJie UJEeT MHTEHCUBHBIN alMO3UIIMOHHBIA POCT KOCTHBIX NEPEKJIAIUH, U 30HBI, I71e IPOUC-
XOZIUT pa3pylIeHre paHee 0OpPa30BaBILECs] KOCTHOM TKaHU.

B mononom Bo3pacte ymeHbllieHre 00beMa KOCTHOM TKaHU He3HauuTesIbHO 1 focturaet 0,4 %
B rof. Y JKeHIIMH C BO3pacToM HaOImoaeTcs: 0oJiee BRICOKast MOTepsi KOCTHOW TKaHU, YeM Y MYKUHH.
B nepuocte ¢ yBennueHreM Bo3pacTa CHUKAETCs WM He olpefensercs npoirdepaTiBHas akTHUB-
HOCTb KJIETOK OCTEOI€HHOTO CJI0s1 HaIKOCTHULBL. [Tociie nosoBoro co3peBanus CHUkaeTcs mposude-
paLus KJIETOK B METa3MM(U3apHOH X pALIEBOM IVIACTUHKE MTPU MPOAOJIKAIOLIEMCS SHA0XOHJPAIbHOM
octeoreHese. B pe3ynbrare xpsiueBas MJaCTUHKA UCTOHYAETCS, B JAJIbHENIIIEM IIPOUCXOAUT MOJTHOE
ee 3aMelleHre KOCTHOM TKaHbl0. YMEHBIAETCs] IVIOTHOCTh PACTIONOKEHHUS OCTE00IACTOB Ha MOBEPX-
HOCTU KOCTH M KOJMYECTBO 3peiblx ocTeouuToB. IlocieaHue MectaMu pa3pynialoTcs, U B COCTaBe
KOCTHOHM TKaHW OTMEYaloTCs JIAaKyHBI, JIMIIEHHBIE OCTEOLMTOB. B CBSA3M cO CHMKEHHEM OMOCHHTe-
THUYECKMX IPOLIECCOB B KJIETKAX KOCTU HapylLIaeTcsl MPOLECC NMEPUOCTAIBHOIO KOCTEOOpa30BaHuUs,
MUHEPAIM3ALUH TUIACTUHOK OCTEOHOB, 4 TaK ke MPOMCXOANUT aKTUBU3ALMs Pe30POLIMOHHBIX MTPOLIEC-
COB, YTO MPUBOAUT K BO3PACTHOMY OCTEONOPO3Y U CHUXKEHHUIO MEXaHUUYECKOW IIPOYHOCTH KOCTH.

Mertabonuyeckue MpoLecchl, MPOUCXOAAIINE B KOCTHBIX TKaHAX, HAXOAATCS I0J BIUSHUEM
MHOXkeCTBa (pakTopoB. Cpey HUX MOJIOBBIE TOPMOHBI, TOPMOHBI IIUTOBUIHOM JKEJIE3BI, IIAPATUPEO-
uanbiil ropmoH (ITTT), Butamun D, npocrarnanavsel U ap.

HuddepeHnmpoBka OCTEOreHHbIX KJIETOK MHruoupyercs: Tpuitonruponutom (T'3). merorcs
JaHHBIE O TOM, YTO ITOT K€ TOPMOH aKTHBUPYET CUHTETUYECKYIO aKTHBHOCTh OCTEO0JIACTOB T10 BHIPa-
60Tke MexkierouHoro Bemecta. [ITI yckopsier pe3opOumio KOCTHOM TKaHU. PaKkTop CTBOJIOBBIX
kyeTok, uHrepnenkunsl (UJI-1, NI-3, NJI-6, NJI-11), npocrarianivHbl, KAJIBLUTPUON CTUMYJIH-
PYIOT esTebHOCTh ocTeoOsactoB. Ha npommdepanuio u quddepeHIMpoBKy KIETOK KOCTHOM TKaHU
OKa3blBAIOT BJIMSHME PA3IMYHble LIUTOKUHBI U (pakTOphl pocta. Harprumep, KOJIOHHMECTUMYIUPYIO-
ue daktopsl (KCP) u daktop Hekposza onyxonn (PHO) nosbimaiT (yHKIMOHATIBHYIO AKTHUB-
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HOCTB ocTeokjacToB. Kanbiutonus, scrporenst, MJI-4, NJI-13, Tpancgopmupyrorumii paktop pocta
(T®P) MHrUOUPYIOT AKTUBHOCTH OCTEOKJIACTOB. BOJIBITMHCTBO IIUTOKMHOB BHIPAOATHIBAIOTCS MOHO-
UTaMH, TUMPOIUTAMH, TKAHEBBIMU 0a30(bHJIaMH, TO €CThb KJIETKaMH reMaToreHHOro reresa. 1 camu
KJIETKM KOCTHOW TKAQHU MOTYT OCYIIECTBJISATh ayTOKPHHHYIO PETyJSIUI0 METa0OINYECKUX MPOIiec-
COB, TMPOUCXOJSAIIMX B KOCTU. VIMEIOTCS yKa3aHusl Ha TO, YTO OCTEOOJACThI, OCTEOLUTHI U OCTEO-
KJIACTBI SIBJISIOTCS NMPOAYLIEHTaMU psifa (paKTOpOB pocTa, KOTOPble MHAYLMPYIOT 1M depeHInPOBKY
MIEPUBACKYJIOIIUTOB M MPEOCTe00NACTOB M CTUMYJIUPYIOT (PYHKIIMOHATBHYI0 aKTUBHOCTh OCTe001a-
CTOB U OCTEOLIMTOB.

INomumo xummuyeckux (haKTOpOB, BO3AEHCTBHE HA METaOOIM3M KOCTHOM TKaHU OKa3bIBAIOT U
(pusnueckue pakropsl. Tak, HapuMep, NOBBIIIEHHOE MAapLUAIbHOE JAaBJIEHUE KUCIOPO/a, BbICOKas
CTereHb OKCUTEHAIMM OJIarOTBOPHO BJIMSIIOT HA CKOPOCTDb (PH3HOJIOTMYECKUX MPOIIECCOB B KOCTHOM
TKaHMU.

1.4. KOCTb KAK OPTAH

Kocmpw (0s) — 310 opraH, sIBJSIOIIMNACS KOMIOHEHTOM CUCTEMbl OPraHOB OMOPHI U IBUKEHUS,
MMEIOLIUI TUITMYHYIO (POPMY M CTPOEHHUE, XapaKTEPHYIO ApXUTEKTOHUKY COCY/IOB U HEPBOB, IIOCTPO-
€HHbII NPEMMYILECTBEHHO U3 KOCTHOM TKaHW, MOKPBITBIA CHapyX W HAJKOCTHULEH (periosteum) u
COZIep>Kallli BHYTPU KOCTHBIN MO3T (medulla osseum).

Kaxnasa koctb umeer ornpezeneHHyio GopMy, BEJIMUMHY U MOJOXEHUE B Tesle yesioBeka. Ha
(popMo0oOpazoBaHKe KOCTEN CYIIECTBEHHOE BIIMSHUE OKA3bIBAIOT YCIOBUS, B KOTOPBIX KOCTH pa3BHU-
BalOTCsA, M (PYHKLMOHAIbHbIE HArPy3KH, KOTOPBIE KOCTH HUCTIBITBIBAIOT B MPOLIECCE KU3HEEATEIbHO-
cti opraHm3Ma. Kak[I0i KOCTH CBOMCTBEHHO OIpE/IeNIeHHOE YMCJIO MCTOYHMKOB KPOBOCHAOKEHHMS
(apTepwii), HaJIM4Ke ONpeeSIeHHbIX MECT UX JIOKAJIM3aLMKU U XapaKTepHasi BHYTPHOPraHHas apXUTEK-
TOHMKA COCY/IOB. YKa3aHHble OCOOEHHOCTH PACIPOCTPAHSIOTCS U Ha HEPBbl, THHEPBUPYIOLINE JIaH-
HYIO KOCTb.

B coctaB KaxI0l KOCTH BXOIAT HECKOJBKO TKAHEW, HaXOAIIMXCS B ONpPE/IeNIeHHbIX COOTHO-
IIEHUSX, HO, O€3yCJIOBHO, OCHOBHOM SIBJISIETCA TUIACTUHYATasl KOCTHas TKaHb. PaccMoTpum ee crpo-
eHUe Ha NpuMepe Tuadusa JUIMHHOW TPyO4aToil KOCTH.

OcHoBHYI0 yacTh Auaduza TpyOdaToil KOCTH, PACHOJIOKEHHYIO MEX/1y HapyKHbIMU M BHYT-
PEHHMMH OKPYKAIOIMMHU [IACTUHKAMU, COCTABJISAIOT OCTEOHBI U BCTABOYHBIE TUIACTUHKHU (OCTATOY-
Hble OCTEOHBI). OCTEOH, WM raBEpPCOBa CUCTEMA, SABJIAETCA CTPYKTYPHO-(DYHKIIMOHAJIBHOW EAMHULIEN
KocTU. OCTEOHBI MOKHO PAaCCMOTPETh Ha NUIM(AX MM ITMCTOJIOTMYECKUX Ipenaparax (puc. 1.1).

OcteoH npencraBieH KOHUEHTPUYECKU PACIIONOKEHHBIMU KOCTHBIMM TUIACTUHKAMM (TaBep-
COBBIMU), KOTOPbIE B BUJIE€ LIWJIMHIPOB Pa3HOTO JUaMETpa, BJIOKEHHBIX JIPYr B ApPYra, OKpYKaioT
raBepcoB KaHaJl. B mociesHeM MpoxoasT KpoBEHOCHBIE cOoCy/ibl M HepBbl. OCTEOHBI OOMBILEH YaCThIO
pacronaraiotcst HapajielbHO JJIMHHUKY KOCTH, MHOTOKPAaTHO aHACTOMO3MPYs Mexay coboid. Komu-
YECTBO OCTEOHOB MHMBUAYAIBHO JUIS KakJIOM KOCTH, y OeJpeHHOI KOCTH OHO cocTtasisteT 1,8 Ha 1

MM, [Tpu sTOM Ha AOMIO raBepcoBa kaHasa npuxoaurcs 0,2 — 0,3 MM, Me:xy ocTeoHamMH pacrioia-
raloTcA BCTaBOYHLIC, NJIW IMTPOMCEKYTOUYHBIC, IIJIACTUHKU, KOTOPBIC UAYT BO BCEX HAITPABJICHUAX. Bcra-
BOYHBIE IJIACTUHKY TMPEACTABISIIOT COO0M OCTABIIMECs YACTH MOABEPIIIMXCS PAa3PYLICHUIO CTaphIX
OCTEOHOB. B KOCTSIX MOCTOSIHHO MPOMCXOSAT MPOLIECCHl HOBOOOPA30BAHUS U pa3pyIIeHHs] OCTEOHOB.

CHapy# KOCTh OKPYXalOT HECKOJIBKO CJIOEB TeHEePaJIbHBIX, WA OOIIHX, ITACTUHOK, KOTOPHIE
pacronaraioTcst HeoCpeACTBEHHO MOl HAKOCTHUIIEH (IeprocToM). Yepes HUX MPOXOIAT mpodosa-
I011e KaHauibl ((pOIbBKMaHOBCKUE), KOTOPbIE COfIEpkKaT KPOBEHOCHBIE COCY/IbI TOTO ke Ha3BaHusA. Ha
rpaHuIle ¢ KOCTHOMO3IOBOH MOJIOCTBIO B TPYOUAThIX KOCTSIX HAXOAUTCS CJIOM BHYTPEHHHMX OKpYXKa-
IomuX IIaCTUHOK. Onu IMPOHN3aHbl MHOTOYUCJIICHHBIMUA KaHAJIaMHU, PACHIUPAIIINMUCA B STUYEUKH.
KocTHOMO3roBas osnocTh BBICTIIAaHA SHIOCTOM, KOTOPBIH MPECTaBISAET COO0M TOHKUI COSAMHUTEITb-
HOTKAHHBIN CHOﬁ, BKHIO‘IE].IOHII/II;'I YIUIOIIEHHBIE HEAKTUBHBIC OCTCOI€HHBIC KJICTKH.
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Puc. 1.1. BHyTpeHHee cTpoeHne KocTu:
1 — KOCTHas1 TKaHb; 2 — OCTEOH (PEKOHCTPYKIMA); 3 — IPOIOJIbHBII CPE3 OCTEOHA

B KOCTHBIX TUIACTMHKAX, UMEIMX (POpPMY LMIMHAPOB, OCCEMHOBBIE (PMOPUILIBI TUIOTHO U
napajulesibHO MpUIIeKaT APYr K Apyry. Mexkay KOHIEHTPUYECKH JIeKAlMMU KOCTHBIMU TUIACTUH-
KaMU OCTEOHOB HaxoAATCsS OCTEOUUTHl. OTPOCTKM KOCTHBIX KJIETOK, PACHpPOCTPAHSACH MO KaHAJIb-
1jaM, MPOXOJAT B HANPABJIEHUM K OTPOCTKAM COCEHUX OCTEOLUTOB, BCTYMAIOT B MEKKJIETOUHbIE
coeiuHeHus1, (hOpMUPYsl MPOCTPAHCTBEHHO OPUEHTUPOBAHHYIO JIAKYHAPHO-KAHAJIBLEBYIO CUCTEMY,
YUYaCTBYIOIIYIO B METAOOIMYECKUX TpOLIEccax.

B cocraBe ocreona HacuuthiBaeTcs 10 20 M Oosee KOHIIEHTPHUUYECKMX KOCTHBIX TUIACTHHOK.
B kanasie ocreona nmpoxoasT 1-2 cocyna MUKPOIMPKYJISTOPHOTO pyciia, Oe3MHUeINHOBbIE HEPBHBIE
BOJIOKHA, TUM(paTHYECKUe KaUISIPbl, COMPOBOX/IAEMbIE MPOCIONKAMU PHIXJION COeTUHUTETBHOM
TKaHU, COJEPIKaIlIel OCTEOreHHBIE IEMEHTHI, B TOM YHMCJIe IEPUBACKYJISIPHBIE KIIETKH U OCTE00IACTHI.
Kanasnbl 0CTEOHOB COEIMHEHBI MEXKIY COOOM, C MEPUOCTOM M KOCTHOMO3TOBOW MOJIOCTHIO 33 CUET
MpoOOAAIOIIMX KaHAJIOB, YTO CIIOCOOCTBYET aHACTOMO3UPOBAHUIO COCYAOB KOCTH B LIEJIOM.

CHapy# KOCTb TIOKPBITa HA/IKOCTHUIIEW, 0Opa30BaHHOW BOJIOKHUCTON COEAMHUTEILHON TKa-
HbI0. B Hell pa3znuyaloT HapyXHBIA (BOJIOKHUCTBIN) CJIOM U BHYTPEHHUI (KJIETOUHbIN). B nocneqnem
JIOKQJIM3YIOTCSI KaMOHMaIbHbIe KJIETKU-TIPEIIIECTBEHHUKH (Tpeocteodnactsl). OCHOBHBIE (DYHKIIUH
MEPUOCTa — 3alUTHAsA, TpoprUecKas (3a CUeT MPOXOSIIMX 3/1€Ch KDOBEHOCHBIX COCY/IOB) U Y4acTHe
B pereHepanyu (Onarogapsi HATMYMIO KAMOUAIBHBIX KJIETOK).

HankoctHuiia nokpeiBaeT KOCTh CHapYy:xu (puc. 1.2), 3a UCKTI0OYEHUEM T€X MECT, IJIe pacriosa-
raeTcs CyCTaBHOW XS Y MPUKPEIUISIOTCS CYXOKMJIMS MBIIIL UM CBSI3KU (HA CYCTaBHBIX IIOBEPX-
HOCT$IX, Oyrpax u Oyrpuctoctsix). HaagkocTHUIIa OTrpaHUYMBaET KOCTh OT OKPY’KAIOIIMX TKaHer. OHa
MIPE/ICTaBIISIET COOOM TOHKYIO IMPOYHYIO TUIEHKY, COCTOSIIIYIO U3 TUIOTHOM COEAMHUTENIbHOW TKaHU, B
KOTOPOM pacroiaraloTcsi KpOBEHOCHbIE U JInMpaTtruieckue cocyabl 1 HepBbl. [locnennue u3 HagkocT-
HUIIbI IPOHUKAIOT B BELLIECTBO KOCTH.

HanxoctHuna urpaer OoJblilylo pojib B pa3BUTHUM (POCTe B TOJIIMHY) W MHUTAHUM KOCTH.
Ee BHyTpeHHMI1 OCTEOTeHHBIH CJIOH SIBJISIETCS] MECTOM 0Opa30BaHMs KOCTHOW TKaHW. HagkocTtHuia
60raTto MHHEPBUPOBAHA, TIO3TOMY OTJIMYAETCS] BBICOKOW YyBCTBUTEILHOCTHIO. KOCTD, NMITIeHHast HajI-
KOCTHHIIBI, CTAHOBUTCSI HEXKMU3HECTIOCOOHOM, oMepTBeBaeT. [Ipy omnepaTuBHBIX BMENIaTeIbCTBAX Ha
KOCTSIX TI0 TTOBOJY IEPEIOMOB HAIKOCTHHUILY HEOOXOIMMO COXPAHSTh.

[pakTrueckn y Bcex KOcTeH (3a MCKIJII0YEHHEeM OOJBIITMHCTBA KOCTEH ueperna) UMeIoTCs CyCTaB-
HbIE€ IOBEPXHOCTH 151 COWIEHEHU s C APYTUMU KOCTAMU. CycTaBHbIE TOBEPXHOCTU MOKPBITHI HE HAJI-
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. Konnekrun ABTOPOB. «borne3nn CyCTaBOB»

KOCTHHUIIEH, a CYCTaBHbIM XpsiioMm (cartilago articularis). CycTaBHON Xpsll| TIO CBOEMY CTPOEHUIO
yaire SBJISIeTCS THAIMHOBBIM U peke — (PUOPO3HBIM.

BHyTpu OONBIIMHCTBA KOCTEH B sYEeHKax Mek/1y IUIACTUHKAMM ry0uyaTtoro BeIecTBa WU B
KOCTHOMO3TOBOW MoJyiocTH (cavitas medullaris) HaxoguTcst KOCTHBINA MO3T. OH ObIBaeT KPaCHBIN U JKeJl-
THI. Y IJIOIOB ¥ HOBOPOXAEHHBIX B KOCTSIX COAEPKUTCS TOJBKO KPACHBIN (KPOBETBOPHBIN) KOCT-
HBIT MO3r. OH Tpe/cTaBiisieT co00M OMHOPOTHYI0 MacCy KPacHOro IBeTa, OOraTyio KpOBEHOCHBIMU
cocygamu, (hOpMEHHBIMHU JIEMEHTAaMU KPOBU M PETUKYJISIPHOM TKaHbIO. B KpacHOM KOCTHOM Mo3re
CoziepKaTcsl TaKXe KOCTHBbIE KJIETKH, OcTeoruThl. OOIIee KOIMYECTBO KPACHOTO KOCTHOTO MO3ra

cocTasJisier okono 1500 em>. Y B3POCJIOTO YEJIOBEKA KOCTHBIA MO3I YACTUYHO 3aMEHSIETCS KEJThIM,
KOTOPBII B OCHOBHOM ITPEJICTABJIEH )KUPOBBIMU KJIETKAMU. 3aMeHE MOJIEKUT TOJIbKO KOCTHBIN MO3T,
PacIoIOKEHHBIM B MPeAeIax KOCTHOMO3roBOU NoiocTh. Cleyer OTMETUTh, YTO U3HYTPU KOCTHO-
MO3roBasi OJIOCTh BHICT/IAHA CIIEIMAIBHON 0O0JIOUKOM, MOy YMBIIEer Ha3BaHUe SHI0CTA ( endosteunt).

Puc. 1.2. BHelHee cTpoeHue 11e4eBOM KOCTH:
1 — npokcuMaibHBIN (BepxHMiA) anudu3; 2 — quadus (Teno); 3 — TUCTaIbHbIA (HYMKHUIN) 1MU-
¢uz; 4 — HagKOCTHHUIIA
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Puc. 1.3. Ckener yenoseka (Buf criepenn):

1 — gepert; 2 — rpyauHa; 3 — KJmouuiia; 4 — pedpa; 5 — riedeBasi KOCTb; 6 — JIOKTeBasi KOCTb; 7/
— Jly4eBasi KOCTh; 8 — KOCTH KUCTU; 9 — Ta30Basi KOCThb; /0 — OeqpeHHast KOcTh; /[ — HaJKONIEHHUK;
12 — manoGepiioBasi KOCTb; 13 — OosbledeprioBast KOCTh; /4 — KOCTH CTOIBI

YueHue 0 KOCTAX HOCUT Ha3BaHUE ocmeonozusi. TOUHOE YMCiIo KOCTEN yKa3aTh HEJIb3s, TaK KaK
UX KOJIMYECTBO U3MEHSIETCS ¢ BO3pacToM. B TeueHue xu3Hu oopasyercs 6osee 800 OTaeIbHBIX KOCT-
HBIX JIEMEHTOB, U3 HUX 270 MOABIAIOTCA BO BHYTPUYTPOOHOM IMEPHOJE, OCTAIBHBIE — IIOCIIE POIK/Ie-
Hus. [Ipu 3TOM GosblIIast YacTh OTAEIBHBIX KOCTHBIX 2JIEMEHTOB B JIETCKOM U I0OHOILIECKOM BO3pacTax
cpacraetrcs Mexy coboi. CKesneT y B3pOcCioro yesioBeka cofepxkuT Tosbko 206 kocreit (puc. 1.3,
1.4). KpomMe NOCTOSIHHBIX KOCTEH, B 3peJIOM BO3pPAcTe MOTYT ObITh HEMOCTOSIHHbIE (CECaMOBUHBIE)
KOCTH, MOsIBJIEHNE KOTOPBIX 00YCJIOBIEHO MHINBUIYaIbHBIMUA OCOOEHHOCTSIMU CTPOEHMSI M (DYHKLIMIA
OpraHusma.

Kocrtu BMecTe ¢ nX coelMHEHNAMU B OpraHU3Me YeJIOBEKA COCTaBIIAIT ckeseT. Ilox ckenerom
MOHMMAETCs1 KOMILJIEKC TUIOTHBIX aHATOMUYECKUX 0Opa30BaHUM, BBITIOIHSAIONIMX B KU3HEIEATEIbHO-
CTU OpraHu3Ma MPEUMYILIECTBEHHO MeXaHUu4ecKue (PyHKIMU. MOXHO BBIIEIUTH TBEPABIA CKEJIET,
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MIPE/ICTABJICHHBIN KOCTSMU, U MSTKUI CKEJIeT, MPEACTABISHHBIN CBSI3KaMH, MeMOpaHaMH U Xpsillie-
BbIMU COEIMHEHUSIMU.

OtnenbHBIE KOCTH M CKEJIET YEJIOBEKa B LIEJIOM BBINIOJNHSIOT B OpPraHU3Me pa3jnyHble (PyHK-
uuu. KocTu Tys10BUILA ¥ HUKHUX KOHEYHOCTEN BBINOHSAIOT OMOPHYIO (DYHKIMIO 11 MSTKUX TKAHEW
(MBI, CBSI30K, (pacliuil, BHYTPEHHUX OpraHoB). BobIIMHCTBO KocTel sABsioTcs plyaraMu. K Hum
MIPUKPETUISAIOTCS MBIIIIIBI, KOTOPbIE 00ECTIEUMBAIOT JIOKOMOTOPHYIO (DYHKIIMIO (TIepeMellieHre Teia B
npoctpancTBe). O0e Ha3BaHHBIE (DYHKIIMU TO3BOJISIOT Ha3BaTh CKEJIET TTACCHBHOM YaCThIO OMIOPHO-
JBUTATEJILHOTO anmnapara.

Puc. 1.4. Ckener yenoBeka (BUJ, C3aH):

1 — TeMeHHas KOCTh; 2 — 3aThUIOYHASI KOCTh; 3 — JIONATKa; 4 — 1ieueBasi KOcTh; 5 — pedpa; 6 —
MO3BOHKU; 7 — KOCTH MPEAIIeUbsT; § — KOCTH 3aMsICThs1; 9 — KOCTH 1sicTy; 10 — hanmanru nayiblies; /1 —
OenpeHHasi KOCTb; /2 — 6oibiiieOepiioBasi KOCTh; 13 — ManoOeprioBast KOCTh; /4 — KOCTH MPEIIUTIOCHBI;
15 — KoCTH TUTIOCHBI; 16 — (bajlaHTu NasiblieB
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Ckerer yenoBeKa sB/ISEeTCS aHTUTPABUTALIMIOHHON KOHCTPYKLIMEH, KOTOpasi IPOTUBOAEUCTBYET
cujie 3eMHoro npurskeHus. Ilox Bo3aeicTBreM NOCIEAHEN TEJIO YeoBeKa MPUKUMAETCS K 3eMIIE,
CKeJIET IIPY TOM IPENATCTBYET U3MEHEHHIO (DOPMBI TeJa.

Kocru yepena, TyjaoBuIla U Ta30Bble KOCTU BBHINIOJIHSAIOT (DYHKIMIO 3aLUThl OT BO3MOKHBIX
MOBPEXACHUI [15 )KU3HEHHO BaKHBIX OPraHOB, KPYIHBIX COCY/I0B M HEPBHBIX CTBOJIOB. Tak, yeper
ABJIAETCS BMECTWIMILEM I TOJIOBHOIO MO3ra, OpraHa 3peHusi, OpraHa cilyxa W paBHOBecus. B
MI03BOHOYHOM KaHaJle pacrnoyiaraercs CIIMHHOW Mo3r. I'pynHas KieTKa 3amuminaer cepaue, JIETKue,
KpYITHBIE COCY/Ibl M HEPBHBIE CTBOJIBL. Ta30Bble KOCTH IMPEJOXPAHSIOT OT MOBPEKAECHUH MPIMYIO
KMILKY, MOYEBOH I1y3bIpb U BHYTPEHHUE 1OJIOBBIE OPIaHbl.

BonpimHCTBO KOCTEH CONEpKUT BHYTPU KPACHBIN KOCTHBII MO3T, KOTOPBIM SIBJISIETCS] OPraHOM
KPOBETBOPEHM, a TaKKE€ OPraHOM MMMYHHOM CHUCTEMbI OpraHu3Ma. KocTtu mpu 3ToM 3alluInaoT
KPacHBII KOCTHBIA MO3I OT MOBPEKIEHHUsI, CO3AAIOT OJIArONPHATHBIE YCIOBUS ATl €0 TPOUKU U
co3peBaHus (POPMEHHBIX JIEMEHTOB KpoBU. KOCTM MPUHUMAIOT ydyacTHe B MUHEpPaJIbHOM OOMEHE.
B HMX JenoHMPYIOTCSI MHOTOUMCIIEHHBIE XUMUUECKUE IEMEHTBI, TPEUMYILIECTBEHHO COM KaJIbLIUs,
¢docopa. Tax, mpu BBeICHUH B OPraHU3M PaJHOAKTUBHOIO KaJIbLIUSA yXke yepe3 CyTKH OoJiee MoJo-
BHHBI 3TOT'O BEILLIECTBA HAKAILIMBAETCS B KOCTSIX.

1.5. KJACCUPHUKAIINA KOCTEN

Koctu nmeror camyto pazHooOpasnyio (opmy. Ilo cBoeMy (pyHKIIMOHAIBHOMY Ha3HAYEHHIO
1es1ecooOpa3Ho pa3nuyars jBe rpynmsl kocreit (I'aiiBopoHckuit Y. B., 2005): 1) koctH Ty/oBuUIna 1
KOHEeYHoCTel; 2) koctu yepena. [To (popme 1 CTpoeHuI0 pa3anyaoT YeThbipe BUJa KOCTEN TYJIO0BUIIA
Y KOHEYHOCTEN: TpyOuarsle, INIOCKUE, OObEMHBIE U CMEIIAHHBIE.

TpyOuaTble KOCTH Ha pacnujie UMeIoT B Anacduse 1nonoctsb. [1o BenvrHe oHU MOTyT OBITh pas-
ZIeJieHbl Ha JUTMHHBIE (TI1eueBasi, KOCTU Mpearieybsi, OeipeHHas, KOCTH I'OJIeHH) U KOPOTKHE (KOCTH
TSICTH, TUTIOCHBI, TTAJIBIIEB, KTIOUKIA). Y TpyOUaThiX KOCTEH BBIIESIOT Ba KOHIIA (3MM(U3BI) U Cpeji-
HIOI0 YacTh (auadus) (puc. 1.5). nudussl HOCTPOEHBI U3 IyOUaTOro BEIecTBa U CHAPYKHU MOKPBITHI
TOHKOH IJTACTUHKON KOMITaKTHOrO BemecTBa. [uadus (Teno) mpeacrasiser codor Tpyoky, oOpa-
30BaHHYIO TOJICTOH IUIACTUHKOM KOMIIAKTHOTO BEILIECTBA M COAEPXKAILYI0 BHYTPH KOCTHOMO3IOBYIO
nosoctb. Ha rpanutie Mesxay snugusom 1 quadu3om HaxoauTes Metapus. ITo npeoOpa3oBaBIIUIC
B KOCTbh METa3MU(pU3aPHBINA X PAILL.
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Puc. 1.5. Crpoenue aimHHON TpyOUaToil KOCTH Ha IpuMepe OeIpeHHON KOCTH:
1 —mpoKkcuMaTbHbIN (BepXHUR ) 3nudus; 2 — Metadus; 3 — ryduaToe BelecTBo; 4 — KOMIIAaKTHOE
BEIIIECTBO; 5 — KOCTHOMO3IOBasl MOJIOCTh; 6 — Auadus (Telo)

[Tnockme KOCTH Ha pacruie MPEACTaBIEHbI TPEUMYIIIECTBEHHO OIHOPOAHON Maccoy ry04aToro
BerecTBa. OHM OOIIMPHBI O TUIOMIA/AM, HO TOJIIIMHA MX HE3HAUYMTENIbHA (Ta30Bble KOCTH, IPYAMHA,
JIOTIaTKH, pedpa).

B 6onbinmHCTBE ciTyyaeB 00beMHBIE KOCTH, KaK M IIOCKKE, Ha paciiie COIepKaT OHOPOJHYIO
Maccy ryouyaroro BemiecTBa (KOCTH 3ansCThsl, IPESATUTIOCHBI).

CMel1aHHbIe KOCTH OTIIMYAIOTCS CHEHM(UYHOCTBIO U CJIOKHOCTBIO CBOE (POPMBI: BCTPEYaIOTCS
3JIEMEHTHI CTPOEHHSI OOBbEMHBIX M TUIOCKHMX KOCTEH (ITO3BOHKH, KPECTell, KOITYHK ).

Koctu uepena pa3znuyalorcs o pacrnosiokeHuio, pasBuThio U crpoenuto (IaiiBoponckuii 1. B.,
Huuunopyk I'. 1., 2005). I1o pacrionoxeHuIo ux JeaaT Ha KOCTM MO3TOBOTIO M JIMLIEBOro yepena. [1o
Pa3BUTHIO — HA TIEPBUYHBIE (IHIECMaJIbHBIE) U BTOPUUHBIE (3HXOHIpasbHbIe). KocTu yepemna nmeror
OYeHb CJIOKHYIO BHEIITHIOW (popMy, TIO3TOMY 11e1ecO00pa3HO MPUHUMATh BO BHUMaHHE UX BHYTPEH-
Hee CTpoeHue. B cBsA3M ¢ 3TMM MOXHO BBIIEJIUTh TPU BUJIA KOCTEH yepera:

1) KocTH, MMeIoIIME B CBOEM COCTaBe TUIJIONYECKOE BEIIECTBO, — Ounsouueckue (TEMEHHasl,
3aThIIOYHAS, JIOOHASI KOCTU, HYKHSIS YEITIOCTb);

2) KOCTH, CofiepKallie BO31yIHbIE OJIOCTH, — NHeBMAamu3uposantole (BUCOUHAS, KIMHOBH/I-
Has, pelieryaras, JJOOHasi KOCTU U BEpXHsisl YEIOCTb);
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3) KOCTH, TOCTPOEHHbIE MPEUMYIIECTBEHHO W3 KOMIIAKTHOTO BEIECTBA, — KOMNAKMHbIE
(cme3Has1, ckyJsioBasi, HeOHasl, HOCOBasA KOCTh, HUKHSISI HOCOBasi PAKOBUHA, COIIIHUK, TIOABA3bIYHAS
KOCTb).

1.6. BHEIIIHEE CTPOEHUE KOCTEU

[Tpu onucanum HapyxHOU (pOpMbI KOCTH OOpalllaloT BHUMaHUE Ha ee MOBEepXHOCTH (facies);
OHH MOTYT OBITb IUIOCKHE, BOTHYThIE WM BBITYKJIbIE, TJIAIKUE WJIH IiepoxoBaThie. HarOobimeid riiai-
KOCTBIO OTJIMYAIOTCS CYCTaBHbIC TOBEPXHOCTH (fucies articulares), KOTOpbIe y4acTBYIOT B 00pa3oBa-
HUM CYCTaBOB Me3k/1y KOCTsIMU. KOHell OHOM KOCTH HEPEAKO 3aKpyTsieTcs, 00pasysi FOJIOBKY (caput);
Ha JIPyroil COOTBETCTBEHHO 00pa3yercsi BOTHYTOCTh, CyCTaBHas siMKa (fossa articularis). TonoBka
MOXeT OBITh OTJIeJIeHa OT TeJla KOCTH MIepeXBaToM — IerKou (collum). Eciu cycTaBHOM KOHeIl Tipe/i-
CTaBJisieT coO00il OOIIMPHYIO, HO €1a00 U30THYTYIO MOBEPXHOCTh, TO OH HA3bIBAETCS MBIIIEIKOBBIM
oTpocTKOM (condylus). OTPOCTKH, pacloioxKeHHbIE B OJMKaNIIeM COCeACTBE Hall HUM, HOCAT Ha3Ba-
HUe epicondyli N ciayxar AJis NPUKPETUICHUs] CYXOXKUJIMIA MBIIII] U CBSI30K (OHU ellle Ha3bIBAIOTCS
anoguzamu).

B 3aBucHMMOCTH OT MONOKEHUS PA3IMYAIOT CAEAyIOIMe TOBEPXHOCTU KOCTel: BHYTPEHHIOI,
HapYyKHYIO, MeUaJIbHYIO, JIaTepaibHylo U T. A. [loBepXHOCTH OrpaHMYMBaIOTCS Oosiee WM MeHee
PE3KO BBIPAKEHHBIMU KpasiMU (margo), KOTOPbIE, B CBOIO OUepe/ib, ONPEAEISAIOTCS Kak BEpXHUN WK
HWKHUH, TepeTHU WK 3aJHUI, MeAUaIbHBII WK JaTepaibHblil. OHU MOTYT ObITh POBHBIMH WU
3a3yOpeHHBIMU, TYIBIMU WJIM OCTPBIMH, HHOTJ]A UMEIOT BBIPE3KH (incisurae) pa3TMIHON BEJINIMHBI.

Ha moBepxHOCTH KOCTel HaOMONAIOTCS OTPOCTKU, BO3BBIIICHUS, YITyOJICHUsT U OTBEPCTHS.
[lepeueHb OCHOBHBIX OOpa30BaHUN HA KOCTSAX CIIENYIOIIUI: OTPOCTOK (processus); BO3BBIIICHUE
(eminentia); Oyrpuctocts (tuberositas); 6yrop (tuber, protuberantia); Oyropok (tuberculum); octh —
OCTPBIA OTPOCTOK B BHJE IMMA (spina); rpedeHs (crista); siMka (fovea, fossa); smouka (foveola),
6opozna (sulcus); orBepctue (foramen); kanan (canalis); kaHaneu (canaliculus); wens (fissura);
MoJI0CTh (cavitas).

1.7. BHYTPEHHEE CTPOEHHME KOCTEH

BHyTpeHHee cTpoeHHe KOCTel y Imyiofia U 'y peOeHKa mocjie pokAeHUs CyIIeCTBEHHO OTIINYa-
ercsi. B cBs3M C 3TUM pa3nuyaioT ABa BUIA KOCTHOM TKaHU — PETUKYIO(UOPO3HYIO M TUIACTHHYA-
Tylo. PeTrkynoguOpo3Hasi KOCTHasl TKaHb COCTABJISIET OCHOBY SMOPHOHAJIBHOTO CKEJleTa YeJIoBeKa.
KocTtHbill MaTpUKC y Hee CTPYKTYPHO He YHOPsII0UeH, IMy4YKHU KOJJIAareHOBBIX BOJIOKOH UIYT B Pa3HBIX
HAMpPaBJIEHUSIX U HEMOCPEACTBEHHO CBSA3aHbI C COETUHUTEILHON TKAHBIO, OKPYKAIOIIEH KOCTb.

[Moce poxaeHust peTukynopuOpo3Has TKaHb peOeHKa 3aMeHsIeTCsl IUIACTUHYATOM, KOTopast
MOCTPOEHA M3 KOCTHBIX TUIACTMHOK TOMmUHOW 4,5—11 MKM. Mexay KOCTHBIMU IJIACTUHKAMU B
MeJTbYaNIIMX MOJOCTAX (JIAKyHaX) HAXOASTCS KOCTHBIE KJIETKU-ocTeouThl. KomareHoBble BOJIOKHA
B KOCTHBIX TIJIACTUHKAX OPUEHTHUPOBAHBI B CTPOTO OMPEAESCHHOM HAIlpaBJIEHUU U PACHOaraioTcs
NapajuieJIbHO TOBEPXHOCTH MJIACTUHOK. OHU TEPSIOT CBA3b C OKPYKAIOIIEH KOCTh COeTUHUTETHHOM
TKaHblo. CoeIMHeHNE UX C HAJJKOCTHUIIEH OCYIIECTBIISIETCS TOJIBKO 3a CUeT MPOOOAAONHX (TIaprie-
€BCKUX) BOJIOKOH, HAMPABJISIONIMXCS U3 HAKOCTHUIIBI B TOBEPXHOCTHBIE cJion KocTH. [TnactuHuaras
KOCTh TOpa3/io MpouyHee, YeM PeTUKyIo(puOpo3Has. 3aMeHa KOCTHOM TKaHU OIHOTO BHUJIA JAPYTUM
00ycJIOBJIeHa BIMSHUEM (DYHKITMOHATBHBIX HATPY30K Ha CKEJIET.

Ha pacnwie manepupoBaHHOM KOCTH, T. €. KOCTU, JIMIIEHHOW MSTKUX TKaHeW, MOXHO
BUJIETD JIBa BUJAa KOCTHOTO BEIIECTBA: KOMIIAKTHOE U ryduaroe. KommakTHoe BemecTBo (substantia
compacta) pacrojyiaraeTcsi CHapy’ky M IpPeJCTaBJIeHO CIUIOIIHOM KOCTHOM MaccoOil, KOCTHBIE IlJ1a-
CTUHKH B HEM PACIOJIaraloTcsi OYeHb OJIM3KO JIPYT K Apyry. KoMIakTHOe BelecTBo B BUJIE TOHKOM
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TUIACTUHKY TIOKPhIBAET MU(U3BI TPyOUATHIX M TUIOCKUX KOCTel. [T0HOCTBIO M3 KOMITAKTHOT'O Bellle-
CTBA MOCTPOEHBI qrapu3bl TPyOUATHIX KOCTEH.

I'y6uaroe BertiecTBO (substantia spongiosa) MPEICTABICHO PEIKO PACTIONOKEHHBIMHU KOCTHBIMU
TUIACTUHKAMH, B sSTYEHKaX MEXIy KOTOPBIMHU CONEP)KHUTCS KpPAacHBIA KOCTHBIA MO3r. M3 rybuaroro
BEIIIeCTBA MOCTPOEHbI PACHIMPEHHBIE KOHIIBI TPyOUaThiX KOCTEH, Tesa MO3BOHKOB, pedpa, ITpyauHa,
Ta30Bble KOCTH U Psi/i KOCTEH KUCTU U CTOMBI. KOMITaKTHOE BEIECTBO Y 3THX KOCTel 0Opa3yeT JIHIIb
MOBEPXHOCTHBIN KOPTUKAJIBHBIN CJION.

B mmaduzax TpyOuarhix KOCTeW MMEIOTCS TPU BUA KOCTHBIX IUIACTUHOK: TaBEpPCOBBI, BCTa-
BOUHbIE U TeHepasbHble. [ITacCTHHKY TECHO MpHJIekaT APYr K JAPYry, pacnojaraloTcs napauiesbHO
JJIMHHUKY KOCTH M COCTABJISIIOT XOPOILIO BbIPAXKEHHBIN CJIOW KOMIIAKTHOTO BelecTsa. Ero tommunHa
cocraBiser 1,5-5 mm. Takum obpasom, auacdu3 TpyOuaToll KOCTH TPEACTABISAET COOOW TOJbIN
WINHJP, CTEHKAMH KOTOPOTO SIBJISIETCS KOMITAKTHOE BeliecTBO. [1o0ocTh HMIMHIPA Ha3bIBACTCS
KOCTHOMO3TOBBIM KaHaJIOM, KOTOPBIH COOOIIAaeTCs ¢ siueliKaMy ry0uaTtoro BelecTBa B 3Mudu3ax
KOCTH.

Snudussl TPyOUaTON KOCTH MOCTPOEHBI U3 IyOUaTOro BEIIeCTBa, B KOTOPOM BBIICNISIIOT TaBep-
COBBI M BCTABOUYHBIE TNIACTUHKH. KOMITAKTHOE BeIecTBO MOKPHIBAET MUPU3BI TOJIBKO CHAPYKH CpaB-
HUTEJILHO TOHKUM CJIOEM. AHAJIOTUYHOE CTPOSHUE UMEIOT IIUPOKKE M KOPOTKUE KOCTH. [TnacTuHKM
ry04aToro BeIecTBa B KaXJON KOCTH PACIONaraloTcsi CTPOro ymopsjoueHHo. OHU COBIAIAIOT C
HarpaBJIeHHEM CHJI HaMOOJIBIIIETO CKaTUs U pacTsikeHus. Kakas KocTb UMeeT CTpoeHHe, COOTBET-
CTBYIOIIIEE TEM YCJIOBHSIM, B KOTOPBIX OHA HaxoauTcs. [Ipy 9TOM apXUTEKTOHHMKA MEePeKJIaJiH TAKOBa,
YTO OHM B HECKOJIBKUX CMEKHBIX KOCTSIX COCTABJISIIOT OJHY OOIIyI0 cucteMy. Takoe cTpoeHue KocTeit
00YyCJIOBIIMBAET HAMOOJBIIYIO TIPOYHOCTh. B MO3BOHKAX CHJIBI PACTSKEHHS] U CKATHsSl HAIIPABJICHBI
MIePIEHIMKYJISIPHO BEPXHEH M HIKHEH MOBEPXHOCTH TeJla TIO3BOHKA. DTOMY OTBEvaeT MpeumMyIlie-
CTBEHHO BEPTHKAJIbHOE HAIpaBJieHHe MepeKJIaguH B ry0uaToM BelecTBe. B mpoKcMMabHOM S1H-
(uze GepeHHOI KOCTH BHIPaKEHBI IyrooOpa3Hble CUCTEMBI MEPEeKIaanH, KOTOPbIE MepeJaloT JaBie-
HHE C TIOBEPXHOCTH TOJIOBKHM KOCTH Ha CTeHKH nuadusa. Mimeiorcs Takxke TpaOeKyJibl, epeiaome
CUJIy TSITH MBIIII, TPUKPEIUISIONIMXCS K OonbioMy BepTeny. sl MATOYHOW KOCTH XapaKTepHBI
paauanbHO MIyIIUe MepeKIauHbl, paciupelessione Harpy3Ky Mo MOBEpXHOCTH MSITOYHOTO Oyrpa,
Ha KOTOPBIM onupaeTcs crona. B Mecrax HanOobIIel KOHLIEHTPAIMK CUJIOBBIX TPACKTOPHIA 00pasy-
eTCs KOMITAKTHOE BEIIeCTBO. DTO XOPOIIO BUIHO HA pacriuiie OepeHHON U MSITOYHOM KOCTeH, Tjie
KOMITaKTHOE BEIIECTBO YTOJIIIEHO B YUACTKaX MEPECeYeHMs] CUIIOBBIX JIMHUH C IOBEPXHOCTHIO KOCTH.
Hcxons u3 3T0ro, MOXHO paccMaTprBaTh KOMITAKTHOE BEIIECTBO KaK pe3yJIbTaT CKaThs ryouaToro u,
HA000pOT, rydUyaToe BEIIeCTBO pacCMaTpUBaTh Kak pa3pekeHHoe KoMIakTHoe. CreayeT OTMETUTb,
YTO MPHU U3MEHEHUH YCJIOBUH CTATHKU M JTUHAMHKH (YCHJIEHHUHM U OCTadieHuU (PyHKIIMOHAIBHBIX
Harpy30K) apXUTEKTOHUKA ry0YaToro BeniecTBa U3MEHSIETCs, YacTh MePeKIaAuH PaccachiBaeTCs WK
Pa3BUBAIOTCS HOBBIE CUCTEMBI KOCTHBIX Oaslok. OCOOEHHO 3aMEeTHO MEHSIeTCsl CTPYKTypa ryodaToit
KOCTH TIpY TiepesioMax.

1.8. XUMHNYECKHUHI COCTAB KOCTH 1 EE CBOMICTBA

XUMUYECKUN COCTaB KOCTU 3aBUCUT OT COCTOSIHUSI UCCIIEyeMOIN KOCTU, BO3PACTHBIX W UHAU-
BUJIyaJIbHBIX OcoOeHHOCTel. CBexkast KOCTh B3pOciioro 4esioBeka copepxut 50 % Bomsl; 15,75 %
Kupa; 12,25 % opraHmyeckux BelecTB U 22 % HeopraHu4eckux BellecTB. BoicylieHHas u 06e3Bo-
JKEHHasl KOCTb COAEPKUT TPUMEPHO 25 HEOPraHM4YeCcKOro BElIeCTBa U U5 - OpPraHUYyeCcKoro.

Heoprannueckoe BemiecTBO MpeACTaBIeHO MPEUMYIIECTBEHHO COISIMU KaJlblsl B BUIE CYO-
MUK POCKOIMYECKUX KPUCTAJUIOB rujipokcuanaruta. C moMoIibio 3JeKTPOHHOTO MUKPOCKOIA yCTa-
HOBJICHO, YTO OCH KPUCTAJIJIOB MIYT NapajlieIbHO KOCTHBIM BOJIOKHaM. M3 KpUCTalIOB rUIpOK-
cuanaruta (popMHUpYIOTCS: MUHEPAJIbHBIE BOJIOKHA. OpraHMyecKkoe BEeIeCTBO KOCTU HOCUT Ha3BaHHE
occeura. 1o 60K, TPEICTABIAIONINNA COOON pa3HOBUIHOCTh KOJUIAreHa ¥ 00pa3yIoIii OCHOBHOE
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BelecTBO KocTtu. ColepkUTCsl OCCEMH B COCTaBE KOCTHBIX KJIETOK — OCTEOLMTOB. B Me:xKjieTouHOM
BEIIECTBE KOCTU MJIM KOCTHOM MaTPUKCE PacoyiaraloTcsi KOCTHbIE BOJIOKHA, TIOCTPOSHHbBIE U3 OeNKa
koyutareHa. [1pu BeIBaprBaHUM KOCTeH OeJIKM (KOJUIAareH U OCCEHMH) 00pasyloT KJelkyio maccy. Crie-
AyeT OTMETHTh, UYTO KOCTHBI MaTPUKC, KPOME KOJUIAreHOBBIX BOJIOKOH, CONCPKUT MUHEpaIbHbIC
BOJIOKHa. [leperieTeHre BOJIOKOH OpPraHMYeCKOro M HEOPraHMUYECKOro BELeCTB MPUAAeT KOCTHOM
TKaHW O0COObIe CBOMCTBA: MPOYHOCTD U YIIPYTOCTb.

IIPOYHOCTH U YIIPYTOCTb.

Ecmm 06pabotaTh KOCTh KHCJIOTOH, T. €. TPOU3BECTH ACKAJbIMHAIMIO, TO MUHEPAJIbHBIE COJTH
yaansores. Takas KocTb, cocTosIas TOJIbKO U3 OJHOTO OPraHMYECKOro BEIIECTBA, COXPAHSET BCe
netay (POPMBbI, HO OTJIMYAETCS UYPE3BBIUAHON THOKOCTHIO U JIACTUYHOCTHIO.

[Mpu ynmameHMM OpraHWMYECKOTO BEIIEeCTBA MyTeM CKUTAHHWS KOCTHU JIACTHYHOCTH TepsieTcs,
OCTaBLIEECs BEIIECTBO JIE1aeT KOCTh BECbMa X PYIKOM.

KonuuectBeHHOE OTHOITIEHUE OPraHUYeCKOro U HEOPraHUIECKOTrO BEIIECTB B KOCTSIX 3aBUCHT
TMIpesk/ie BCEro OT BO3pacTa U MOXKET MEHATHCS O] BIUSHUEM Pa3IMIHbIX MPUYMH (KJIMMATUIeCKHe
ycioBusl, (pakTOp MUTaHUs, 3a00JICBAaHUSI OpraHU3Ma).

Tak, y gereii KOCTH ropasgo OeiaHee MHUHEpPaJbHBIMU BeleCTBAMHU (HEOPraHUYECKUMM),
M03TOMY OTJIMYAIOTCS OOJBIIIEN TMOKOCTHIO 1 MEHBINIEH TBEPAOCTHIO. Y TOKIIIBIX JIIOfIEH, HA000pOT,
YMEHBIIAeTCS KOJIMUECTBO OPraHUYECKUX BEIECTB, KOCTU CTAHOBATCS OoJiee XPYNKUMH, TP TPAB-
Max B HUX 4aCTO BO3HHMKAIOT MEPETIOMBI.

1.9. MEXAHUYECKHNE CBOMCTBA KOCTH

Kocrtb siBnsieTcs TBEpAbIM TEJIOM, 151 KOTOPOT'O OCHOBHBIMU CBOMCTBAMH SIBJISIIOTCSI IPOYHOCTD
Y YIIPYTOCTb.

[TpoYHOCTH — 3TO CIOCOOHOCTH IPOTUBOCTOSTH BHEIITHEHW pa3pyiatoiiei cuie. KormndecTrBeHHO
MIPOYHOCTh OTpeJIelisieTCsl MPeJesioM MPOYHOCTUA M 3aBUCUT OT MAaKpO- U MUKPOCKOMMMYECKON KOH-
CTPYKLIMU U COCTaBa KOCTHOUM TKaHW. YUTO KacaeTcsi MaKpOCKOIMYECKONW KOHCTPYKLIMHU, TO Kaxaas
KOCTb UMeeT crieliupuiecKyio (popmy, NO3BOJSIOIIYIO BbIIEPKUBATh HAMOOJBIIYIO HATPY3KY B OIpe-
JeJIeHHOW 4acTH cKeseTa. BHYTpeHHsIs1 KOHCTPYKILIMSI KOCTH, KaK YKe ObUIO MOKa3aHO paHee, TaKke
crnoxHas. OCTeOH, WM raBepcoBa CUCTEMA, — ITO MoJasl IMIMHApPUUYEcKass TpyOKa, CTEHKU KOTO-
PO¥ MOCTPOEHbl U3 MHOKECTBA IUIACTUH. VI3BECTHO, YTO B apXUTEKTYPHBIX COOPYKEHHUSIX MOJbie
KOJIOHHBI (TpyOuaThie) MMEIOT OUJIBINYI0 MPOYHOCTh HA €AMHUILY MAcChl, 4eM IiesbHble. ClienoBa-
TEJIbHO, YK€ TOJIbKO OCTEOHHASI KOHCTPYKIIHS KOCTH MPeyCMaTPUBAET BHICOKYIO CTETIeHb IIPOYHOCTU
KOCTH. ['pymIisl OCTEOHOB, pacnonarasch Mo JUHUSAM HauOOIBbIINX HArpy30K, (POPMHUPYIOT KOCTHbIE
nepeKIauHbl Ty0uaToro BeliecTBa M KOCTHbIE IJIACTUHKU KOMITAKTHOTO BelectBa. HeoOGxomumo
YUUTBIBATh, YTO B MECTaX HAMOOJBIIUX HArpy30K KOCTHbIC TIEPEKJIAUHBI PACIIONAraloTCs yrooo-
Pa3HO (apoOUHO). APOYHBIE CUCTEMBI, HAPSTY C TPyOUATBIMK, OTHOCATCS K YMCITy HAaMOOJIee IPOYHBIX.
APOUHBIIA PUHIIMIT CTPOSHHUSI TIEPEKJIAIMH I'yOUaToro BelecTBa XapaKTepeH /ISl TPOKCUMAJIBHOTO
snuu3a GeAPEeHHON KOCTH, ISl TyOUaToro BeliecTBa MsATOYHON KOCTH U T. JI.

Ha npoyHOCTSb cylllecTBEHHO BIUsIET U cOCcTaB KOcTu. [Ipu geKkaibliiHaIIMY KOCTh JIETKO U3TH-
0aeTcs, CKUMAETCS] M CKPYUYMBAETCsl, IIPU MOBHIIIEHUN CONEPKAHUSI KAJIbIMs OHA CTAHOBUTCS XPYII-
KO.

[Tpo4HOCTH KOCTH Y 3A0POBOT0 B3POCIJIOrO YeJIoBeKa OOJIbIIIE, YeM TPOUHOCTh HEKOTOPBIX CTPO-
UTEJIbHBIX MaTepHrasioB, OHA TaKas ke, Kak y uyryHa. VccienoBaHusi o u3y4eHUIo MPOYHOCTH TPOBO-
JUITUCH ellle B porioM Beke. Tak, no ganHbM [1. @. Jlecragra, 6egpeHHast KOCTh YyesioBeKa MpH pac-

TSDKEHUU BbIAEp:KUBasa Harpy3ky 5500 H/em?, npu cxaruu — 7787 H/em?. BonbiiebeprioBasi KOCTh
BBIICPKMBANA HATPY3KY IPU ckatii 1650 H/cM?, 4T0 MOXKET CPABHHTBCS C IPy30M, PABHBIM MACCE

Te Oonee yem 20 4JesioBeK. YKa3aHHBIE I_II/I(ppH CBUCTEJILCTBYIOT O BBICOKOW CTEIeHH! PE3CPBHBIX
BO3MOKHOCTEH KOCTEH MO OTHOIIIEHHIO K Ppa3/IMIHbIM HArpy3KaM.
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N3zmenenue TpyOouaToi CTpyKTypbl KOCTH (KaK MaKpo-, TAK M MUK POCKOITMYECKON ) CHIKAET ee
MEeXaHU4eCKyIo MpoYHOcTh. Hanprmep, nocie cpacranus rnepegoMoB TpyO4aToe CTpOeHHe Hapylia-
ercsl, IPOYHOCTb KOCTEH CYIIIECTBEHHO YMEHbBILIAETCS.

VYIpyrocts — 3T0 CBOMCTBO MPUOOPETaTh UCXOAHYIO (hOpPMY TIOCTIE TIPEK pallieH! sl BO3/IEHCTBUS
(pakTOpOB BHEIIHEW cpebl. YIIPYTrOCTh KOCTU paBHA YIIPYTOCTH TBEPIbIX MOpoj AepeBa. OHa Tak xke,
KaK ¥ MPOYHOCTb, 3aBUCUT OT MaKpO- U MUKPOCKOITMYECKOW KOHCTPYKIIMUA U XUMUYECKOTO COCTaBa
KOCTH.

Takum 00pa3oM, MEXaHUYECKHE CBOWCTBA KOCTU — MPOYHOCTh U YIPYroCTb — OOYCJIOBJICHBI
ONTUMAJILHOW KOMOMHAIIMEW COAEPIKAIIUXCS B HEM OPraHnYeCKMX M HEOPraHMUECKHUX BEIIECTB.

1.10. PABBUTHUE KOCTEN

KocTHas TkaHb MOSBISAETCS Y YEJOBEUECKOro 3apojblllla B CepeuHe 2-r0 Mecsla BHYTpU-
yTPOOHOM KU3HU, KOrJa yxe c(hOpMUPOBAIUCH BCE OCTaJIbHbIE TKAHU. Pa3BUTHE KOCTE MOXET OCy-
IIECTBJIATHCSA IByMs CIOCOOAMMU: HA OCHOBE COEJMHUTEIbHON TKAaHU M Ha OCHOBE X pALlA.

Koctu, popmupyromyecs Ha OCHOBE COEAMHUTENBHON TKAHU, Ha3bIBAIOTCA MepBUYHBIMU. K
HUM OTHOCSITCS] KOCTH KPbILLIM Yepena, JULeBoro yeperna. [Iporecc okocteHeHn st NepBUYHBIX KOCTEH
MMeeT Ha3BaHue sHoecmanbHblli. OH OCYIECTBIISIETCA CleYIONMM 00pa3oM. B ieHTpe coeuHuTE b-
HOTKaHHOM 3aKJIaIKH MOSIBJISETCS TOUKA OKOCTeHeHUs (punctum ossificationis), KOTopas 3aTeM pas-
pacraercsi B NIyOMHY | 110 TIOBEPXHOCTH. OT TOUKM OKOCTEHEHH S TI0 painycam 00pasyloTcst KOCTHbIE
NepeKJIAMHbI, KOTOPblE MEKIy COOOI COeAMHSIOTCSI KOCTHBIMH Oasikamu. B siaeiikax mexmy Oan-
KaMM HaXOJUTCSI KOCTHBIA MO3T 1 KPOBEHOCHBIE COCY/Ibl. Y OOJBIIMHCTBA MOKPOBHBIX KOCTEH 3aKJIa-
JbIBAETCS HE OfIHA, & HECKOJIBKO TOYEK OKOCTEHEHUs1, KOTOpbIE, TOCTENEHHO Pa3pacTasich, CJIMBAIOTCS
APYT ¢ JpyroM. B KOHeYHOM cueTe OT NepBOHAYAIBHOIO COEIMHUTEIbHOTKAHHOTIO T1acTa HEM3MEH-
HBIM OCTaeTCsl JIMIIb CaMblil TOBEPXHOCTHBIN ciioid. OH 3aTeM NpeBpalaeTcsi B HAAKOCTHHUILY.

Koctu, pa3BuBatoiyecss Ha OCHOBE XpsIlia, Ha3bIBAIOT BTOPUYHBIMU, TaK KaK OHU IPOXOAAT
COEJMHUTEIbHOTKAHHYIO, XPSILIEBYIO U, B MOCJEIHION OYepe/ib, KOCTHYIO craauu. Ko BropuyHbIM
OTHOCSAT KOCTM OCHOBaHUS 4eperna, TYJIOBHIIA U KOHeYHocTel. PaccMoTpuM pa3BuTHE BTOPUYHON
KOCTU Ha MpUMepe UIMHHOM TpyO4aToil KocTH. K KoHIy 2-ro Mecslia BHYyTpUYTPOOHOTO Hepuona
Ha MecTe Oyayliell KOCTU onpeesseTcs XpsieBas 3akjiajgKka, Koropas 1no popmMe HaoMHHAET KOH-
KPETHYIO KOCTb. XpsillieBast 3aKJIajIka MOKpbITa HaAXpAIHULEH. B obnactu Oymyiero nuadusa koctu
HaJIXpsILIHULA peBpallaeTcs B HAIKOCTHULYY. XpslleBask TKaHb 10J, Heil OObI3BECTBIISECTCS, U XPsi-
IIeBbIe KJIETKM HAYMHAIOT Norudars. Ha Mx mMecte n3 HaAKOCTHUIIB TIOSIBIISIIOTCS. KOCTHBIE KJIETKH —
octeoOnacThl. [TocneqHre HAYMHAIOT TPOU3BOAUTH OPraHUYECKUI MATPUKC KOCTHOM TKaHH, KOTOPbIN
nofBepraercs Kanpliudukanun. OcteodnacThl, 3aMypOBaHHBIE B MEXKKJIETOUHOM BEIIECTBE, IPEeBpa-
Ial0TC B ocTeoluThl. TakuM 00pa3om, B obnactu Juacdusa oOpasyercss KOCTHBIA LIMIMHIPUK —
NeproCTalibHasl WM MEPUXOHAPaAIIbHASA KOCTb. DTOT 3Tall OKOCTEHEHUsI BTOPUYHBIX KOCTEH Ha3bl-
BaIOT IEPUXOHPAJIbHBIM. B aibHeliieM oTMedaeTcs oCTeNeHHOe HapacTaH|e HOBBIX CJIOEB KOCTH
CO CTOPOHBI HAJIKOCTHUIIBL. BOKpYT MpopacTaomumx U3 HaJKOCTHULIBI COCYI0B (POPMUPYIOTCS KOCT-
Hble IUTACTUHKY, T. €. pa3BUBAIOTCS raBepcoBbl cucteMsl. [Ipopacraroniye n3 HaIKOCTHULIBI COCYIbI
HAaIpaBJIAI0TCA B CEpeIMHy XPpsAIIeBoi O0oMBaHKU. XPpsll B LIEHTpe Auacu3a oObI3BECTBIISETCS, pac-
cachIBaeTCsl, M Ha €ro Mecte oOpa3syeTcs ryouarast KOCTHas TKaHb. JJaHHBIN TpoLieCC HOCUT Ha3BaHKe
SHXOHJpaJIbHOEe OKOcTeHeHue auacduza. KoctHoMo3roBoro kaHajia BHavaste HeT. OH opmupyercs
10 Mepe NpeoOpa30BaHMsI I'yOuaToro BEIIECTBA SHXOHIPAIbHON KOCTH BHYTPH Anacu3a U pa3BUTHUS
B HEM KPAacHOTO KOCTHOTO MO3Ta.

B snuduzax okocTeHeHHe HaYMHAETCs MO3ke, Y HEKOTOPBIX KOCTeH Jaxe MOoCie pOXACHUS.
OKocTeHeHNe HauMHAETCSl U3 KOCTHOM TOYKM, MOSBJISIOLIENCS BHYTPH XPALIEBON 3aKJIAJKU SMH-
¢puza. [laHHBIN POLIECC OKOCTEHEHUsI Ha3bIBAIOT SHXOHIpaIbHbIM. OH MPOXOAUT ClIEAYIOIIMM 00pa-
30M. BHauase n3 HaJIKOCTHMILIBI BIUTyOb Xpsllia IO paguycaM MpopacTaioT KPOBEHOCHbIE cocypl. B
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caMoy cepeimHe Mudu3a XpsIl 0OBI3BECTBISIECTCS M PACCACHIBACTCS, a HA €r0 MeCTe pa3BHBAETCS
KOCTHasi TKaHb. [To3ke 3a cueT HaJIKOCTHMIIBI IO KPalo XPSIIEeBOMN 3aKIaKu Mudu3a pa3BUBACTCS
NepUoCTajIbHasl KOCTh (MEPUXOHApaIbHAS), KOTOpas MpeICcTaBjIeHa TOHKON TUIACTUHKON KOMITaKT-
Horo BemecTBa. [lepuxoHapaibHas TUIACTUHKA OTCYTCTBYET JIMIIb B OONACTH OYIYyIIMX CYCTaBHBIX
MOBEPXHOCTEN KOCTEH, TaM OCTaeTCsl XOPOIIO BBIPAXKEHHBINA CJIOM XpsIia. XpsiieBas Mpocjorka
OCTaeTCs TaKXke Mekay 3nupu3oM U aAuadusoM, 310 MeTasnugu3apHbiil Xpsil. OH SBIISIETCS 30HOU
POCTa KOCTH B JUIMHY ¥ MCY€3aeT JIMIIb NIOCIIE MPEKPAILEHrs] pOCTa KOCTH.

V IMHHBIX TpyOuaThiX KOCTeH (Oedpo, KOCTH TOJIeHH, TUleueBast KOCTh, KOCTU MPEIIUIeYbsI)
00BIYHO (hOPMUPYIOTCS OT/IEIbHBIE TOUKM OKOCTEHEeHU I B Kask1oM anudu3e. [Ipupacranue smuduzon
K nuacusy 0OBIYHO MPOMCXOAMT Tocie pokaeHus. Tak, y OonbIeOepioBO KOCTH HYKHUMA STH-
¢u3 mpupacraer k 22 rogam, a BepxHHid — K24rofamM. Y KOPOTKHX TPyOUaThIX KOCTel (KOCTH TISICTH,
IUTIOCHBI, (bajlaHTH), KaK MPaBUJIO, UMEETCsI TOUKA OKOCTEHEHH I TOJIBKO B OIHOM 3MU(U3€E, a Ipyrou
snudu3 OKOCTEHEBAeT 3a cueT auadusa. Y HEKOTOPHIX TPyOUaThIX KOCTeW B 3Mu(u3e MOSBIsIeTCs
OZIHOBPEMEHHO HECKOJIBKO TOUEK OKOCTEHEHUs], HAIPUMEP, B BEPXHEM 3MU(U3e IUIeda — TPU TOUKH,
B HUKHEM — YeThIpe.

Koctu ¢ o6beMHol hopMO¥ (KOCTH 3aIISCThsI, MPEITUTIOCHBI) OKOCTEHEBAIOT TaK ke, KaK Y SH-
(bu3bI IMHHBIX TPYOUATHIX KOCTEH, T. €. SHXOHIPAIbHOE OKOCTEHEHHUE MPE/IIIeCTBYeT NepHOCTab-
HOMY. B MJIOCKHX KOCTSIX MpoLecc UIeT MPOTUBOIONOKHO, T. €. IEPUOCTATIbHOE OKOCTEHEHUE Tpe-
IIECTBYET SHXOHIPATILHOMY.

Crnenyer oOpatuTh BHUMaHUE Ha TO, YTO KPOME TJIABHBIX TOYEK OKOCTEHEHUS] MOTYT OBITh
no6aBouHble. OHU MOSIBIISIOTCS 3HAYMTEIBHO TO3Ke I1aBHBIX. C HACTYIIEHHEM TTOJIOBOTO CO3peBa-
HUST MeTasnudU3apHble XPSIIM UCTOHYAIOTCS U 3aMEIAloTCsl KOCTHOM TKaHblo. B ckenere oOpasy-
10TCsI CUHOCTO3BI. [IepBhIMU MPUPACTAIOT AUCTAILHBIN SMTUMU3 IJIEUEBON KOCTU U SMTU(U3BI TISICTHBIX
KocTel. 3aBepiiiaercss oOpa3oBaHHe CUHOCTO30B K 24—25 rojam. PocT KocTu 3akaHYMBaeTCs B TOT
MOMEHT, KOT/Ia BCe IJIaBHBIE U I00ABOUHbIE TOUKHU CJMBAIOTCS B OIHY MACCY, T. €. TOC/Ie UCUE3HOBE-
HUSI XPSIIIEBBIX MPOCJIOEK, OTACSIONIMX YacTH KOCTHU APYT OT JIpyra.

Hab6monaorcst 3HaUMTEIbHBIE UHAMBUIYAIbHBIE PA3IMuKsl B Temriax okocTeHeHus. [Iporiecc
OKOCTEHEHHs CKeJleTa y peOeHKa MOXKET YCKOPSTHCS WM 3aMeIUISIThCS, YTO OOYCIIOBJICHO T€HEeTH-
YECKMMHM, TOPMOHAJILHBIMU U CPeloBbIMU (pakTopaMi. [IJisl OLIEHKH Mpolecca pa3BUTHS CKeJleTa y
peOeHKa BBeIEeHO MOHATHE «KOCTHBIN BO3PACT», O KOTOPOM CYST MO YKMCITYy UMEIOIIUXCS B KOCTIX
TOYEK OKOCTEHEHMS M CPOKaM WX CIusHUA. s onpeseneHns OKOCTeHeHUs OOBIYHO MPOU3BOMISAT
PEHTIEHOBCKME CHUMKHM KUCTH, TaK KaK B 9TOM YacTH Tesla OCOOEHHO YETKO BBISBIISETCS BO3PACT-
Hasl IMHAMUKA TOSIBJICHUs] TOYEK OKOCTEHEHHUSI M Pa3BUTHSI CHHOCTO30B. Tak, Jisl KOCTel 3arsiCThbs
XapaKTepHBbI CAEAYIOLIME CPOKU MOSIBJIEHUS TOYEK OKOCTEHEHHUSI: Y HOBOPOXKJIEHHOTO BCE 3aIlsICThe
XpsIIeBoe; Ha 1-M rogy oOpa3yloTcsi TOUKM OKOCTEHEHHSI B TOJIOBUATOM U KPIOYKOBUIHOM KOCTH; Ha
3-M — B TPEXI'PaHHOM; Ha 4-M — BIOMYJIYHHOH; Ha 5-M — B JIAJIbeBUTHOM; HA 6—7-M — B KOCTH Tparie-
1IMY ¥ B TpanenueBugHon koctu; Ha 10—14-M — B TOpPOXOBUIHOM KOCTH.

B. C. Cnepanckuii (1998) BbiiensieT cienyoiiye 3aKOHOMEPHOCTH TTPOIIECca OKOCTEHEHUS:

1) B mepenoHyvaroil OCHOBE (COEIMHUTEIbHOTKAHHON) OKOCTEHEHNE HAYMHAETCS PaHbIlle, YeM
B XpsIIIIE;

2) OKOCTEHEHHE CKeJeTa IPOUCXOIUT B KPaHMOKAayJaIbHOM HaIlpPaBJIEHUHY;

3) B uepere OKOCTEHEHUE paclipOCTPaHsIeTCs OT JIMLEBOTO Yepena K MO3rOBOMY;

4) B CBOOOJIHBIX KOHEYHOCTSIX OKOCTEHEHUE UJIET OT MPOKCUMATLHBIX OT/JEJIOB K JVCTATHHBIM.

KocTHbli1 Bo3pact He Bcerja coBnagaeT ¢ NacnopTHhIM. Tak, y OJHUX JEeTell MPOoLEecc OKOCTe-
HEHHUs 3aBepliaeTcs Ha 1-2 rofa paHsliie MOJIOKEHHOIO CPOKa, y Ipyrux — Ha 1-2 roja orcraer.

Hauunas c 9 set, oTUETIMBO BBISIBJISIIOTCS MOJIOBBIE PA3JIMUMsl OKOCTEHEHUS: Y IEBOUYEK STOT
Tporiecc MpoucxoauT ObicTpee. Poct Tena B IMHY y IeByIek 3aBepinaercs B 16—17 jert, y 1oHolen
— B 17-18 ner. Tlocne 3TOro Bo3pacra MpupoOCT JIUHBI Tejla COCTaBsieT He Oonee 2 %.
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[Ipu cTapeHnM B pa3IMUHBIX YaCTSIX CKEJeTa MPOMCXOAUT pa3pekeHre KOCTU — OCTEONopo3.
B TpyO4aThIX KOCTSIX OTMeEYaeTcsi paccachiBaHME KOCTH Ha BHYTpPEHHEW MOBEpXHOCTH auadusa, B
pe3yJIbTaTe 4ero pacimpsieTcss KOCTHOMO3TOBas OJIOCTb.

Bwmecre ¢ 3tiM HaOmo1aeTCst OOBI3BECTBIIEHUE U PA3BUTHE KOCTHOM TKAHH HA BHEIITHEW TTOBEpX-
HOCTH KOCTEeW, 1oJ] HaIKocTHULIEeH. Hepeiko B MecTax NMpUKpPEIJIeHuUs CBSI30K U CYXOKWIINM, a TaKkKe
M0 KpasiM CYCTaBHBIX MOBEPXHOCTEN (POPMUPYIOTCSI KOCTHBIE BBIPOCTHI — OCTeo(uThl. [IpoyHOCTbH
KOCTEH y MOXKWJIbIX JIIOAEH 3HAYMTESIbHO YMEHBIIIAETCSI U CPABHUTESIHLHO HEOOJbIIME TPAaBMbl MOTYT
MIPUBOAUTD K MEPEIOMAM.

CrapeHue ckeseTa XapakTepu3yeTcsl HHAUBUIYAIbHOW N3MEHYHUBOCTHIO. Y OIHUX JIIOZIeH Tpu-
3HAKU CTapeHus MosBISIOTCA yxe B 35—40-jeTHeM Bo3pacte, y Apyrux — Tojbko nocie 70 setr. B
1IeJIOM, TIPU3HAKY CTAPEHUs CKEJIETa Y KEHIIMH BhIpakeHbl OOJIbIIe, YeM y My 4IuH. OHAKO 3TOT
MPOILIECC CYIIECTBEHHO 3aBHCHUT OT KOMILIEKca (paKTOPOB: TEHETUIECKOT0, KJIIMMAaTUIECKOTr0, TOPMO-
HAJILHOTO, JIMMEHTAPHOTO ((hakTop MuTaHusi), (PyHKIMOHAJIBHOTO, SKOJIOTUYECKOTO U T. JI.

Kak ykaspiBaer B. C. Cnepanckuii (1998), ckener yenoBeka — 3TO COBEpIIEHHAs] JUHAMUYE-
CKasl KOHCTPYKIIMS, aIaliTUPOBaHHAsI K IBUraTeJIbHON (DYHKIIMU U 00pa3y KM3HU UYeJIOBEKa, IyTKO
pearupyioiias Ha pa3IMyHble U3MEHEHU S, TPOUCXOASIINE KaK B CAMOM OpraHu3Me, TaK U B OKpykKa-
I01LIEN cpejie.

1.11. BUJBI XPAIMIEBOW TKAHU Y1 EE CTPOEHUE

XpsieBast TKaHb, KAK U KOCTHAs1, OTHOCUTCS] K CKEJIETHBIM TKAHSIM C OIOPHO-MEXaHUYECKOM
(pyskuueil. ITo knaccudukanyy BeICIAIOT TP PA3HOBUIHOCTH XPAIIEBOM TKAHU — TMAJIMHOBYIO,
9MIACTUYECKYI0 U BOJOKHHUCTYIO (pHc. 1.6). OCOOEHHOCTH CTpOEHHUsI pa3IMYHBIX BHIIOB XPSIIEBON
TKaHU 3aBUCAT OT MECTa PACIOJIOKEHHs ee B OpraHu3Me, MEXaHUYEeCKUX YCJIOBUI, BO3pacTa UHIU-
BUJIyyMa.

Haubonee mupokoe pacnpocTpaHeHHe y yesloBeKa MoJTyyuia 'MalMHOBas XpslleBast TKaHb.
OHa BXOIUT B COCTaB TPaxeH, HEKOTOPHIX XPsIIIIel TOPTaH!, KPYITHBIX OPOHXOB, TeMahr30B KOCTEH,
BCTPEYAETCS] B MECTaX COEIMHEHHUsI peOep C TPYAMHON U B HEKOTOPBIX IPYrux oOacTsx Tena. Dia-
CTUYeCKasl XpsileBasi TKaHb BXOJWUT B COCTaB yIIHOW PaKOBUHBI, OPOHXOB CPEAHETro Kaauopa, HeKo-
TOPBIX XPAIIEH ropTaHu. BoJTOKHUCTBIN Xl OOBIYHO BCTPEYAETCs B MECTax Mepexoia CyXOKMIUi
Y CBA30K B TMAJIMHOBBIN X PSILL, HAPUMEP B COCTABE MEKITO3BOHOUHBIX JIUCKOB.

Puc. 1.6. Buspl Xps1ieBoil TKaHu:
1 — TMATMHOBBIT XPAI; 2 — MACTUYECKUI XPSIIIT; 3 — BOJIOKHUCTBINA XPSIIT

CrtpoeHre Bcex BUIOB XPSAIIEBON TKAHH B OOIIHMX YepTaX CXOMAHO: OHU UMEIOT B CBOEM COCTaBe
KJIETKU U MEKKJIETOYHOE BelecTBO (MaTpuke). OIHOM U3 0OCOOCHHOCTEN MEKKJIETOYHOTO BEIlecTBa
XPAIIEBOUN TKAHU SIBJISIETCS €r0 BHICOKasi 0OBOTHEHHOCTb: CONepKaHKe BOJIBI B HOpMe KOJieOIeTcsl OT
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60 1o 80 %. ITimomane, 3aHUMaeMasad MEXKJIETOUHBIM BEIIECTBOM, 3HAUMTEIHLHO OOJIBIIE TUIOIIA/IH,
3aHATON KJIETKaMH. MeKKJIETOUHOE BEIIECTBO XPSIIEBOM TKAaHU BbIPAOATHIBAETCS KJIETKaMH (XOH-
ApoOIacTaMu ¥ MOJIOABIMU XOHJPOLIMTAMH) M IMEET CJIOKHBIA XMMUYecKui coctaB. OHO rojpas;ie-
JISieTCsI Ha OCHOBHOE aMOp(PHOE BEIIECTBO U (PMOPUIUISIPHBIN KOMITOHEHT, KOTOPBIM COCTABJISACT IPH-
MepHO 40 % cyxoi Macchl MEKKJIETOUHOT'O BEILIECTBA U ITPECTABJIEH B TMAJIMHOBOW XPALIEBOIN TKaH!
KOJUTareHOBBIMH (prOprsuiamMu, oOpazoBaHHbIMU KoytareHoM 11 tuma, unynmmvu auddgysHo B pas-
JIMYHBIX HampaBieHusx. Ha rucronornveckux npemnaparax (puOpULIIbI HE3aMETHBI, TaK KaK UMEIOT
OZIMHAKOBBIN ¢ aMOP(HBIM BEIIECTBOM ITOKa3aTeJb peoMiIieHus1. B anacTiueckoil XpsAIieBon TKaH
Haps/y ¢ KOJUTareHOBBIMU (pUOPUIIIIAMU UMEIOTCSI MHOTOUYHCIICHHBIE JIACTUYECKUE BOJIOKHA, COCTO-
e U3 Oelika acTUHA, KOTOPBIH ToXe MPOAYLMPYETCs XPAIIEBHIMU KJIeTKaMu. BookHucTas Xpsi-
111eBasi TKaHb COICPKUT OOJIBIIIOE KOJIMYECTBO ITyYKOB KOJUIATEHOBBIX BOJIOKOH, COCTOSIIIMX U3 KOJI-
nareHalulltuna.

Benymumy XMMUYECKUMH COETMHEHHSAMH, 0Opa3ylolMMH OCHOBHOE aMOp(HOE BEIIECTBO
XPAIIEBBIX TKaHEeW (XOHIPOMYKOW), SIBISIOTCS CYIb(aTupOBaHHbIE TIMKO3aMUHOIIMKAHbI (Kepa-
ToCyb(arel 1 XOHAPOUTUHCYIb(DaThl A U C) U HEUTpasbHble MYKOMOIMCAXapHIbl, OOIBITMHCTBO
U3 KOTOPBIX IMPEICTAaBICHO CIOKHBIMU HAAMOJIEKYISIPHBIMA KOMIUIEKCAaMH. B Xpsiiax momydusu
IIIUPOKOE PACTIPOCTPAHEHUE COEAMHEHUSI MOJIEKYJ IMaTypOHOBOW KUCJOTHI C MPOTEOrTIMKAHAMY |
CO cre(pUUECKIMHU CYTb(PaTUPOBAHHBIMY TIMKO3AMUHOTIIMKAHAMU. DTUM 00ECTIeUMBAIOTCSI 0CO-
Oble CBOMCTBA XPSIIEBBIX TKAaHEW — MeXaHU4YeCcKast IPOYHOCTh U B TO K€ BPeMsl IIPOHUIIAEMOCTb 151
OpPraHUYECKNX COEITUHEHHI, BOABI U JPYTUX BEIIECTB, HEOOXOAUMBIX IJisi 0OeCTieueHUsI KU3Hees-
TEJIbHOCTU KJIETOYHBIX 3JIEMEHTOB. MapKepHbIMU, HanOosiee CrieliuPUIHbBIMU TSI MEKKIIETOYHOTO
BEIIECTBA XPsIla COSAMHEHUSAMM SIBJISIOTCS KepaTocyib(aThl U Onpe/eeHHbIe pAa3HOBUJHOCTH XOH-
apouTUHCYIb(aToB. OHU cOCTaBIsIOT OKOJIO 30 % CcyXoi Macchl XpsIiia.

OCHOBHBIE KJIETKH XPALIEBON TKAHU — XOHIPOOIACTH M XOHIPOLUUTHL. XOHOpoOaacmsl Tipe/i-
CTaBJISIIOT cOO0H Mosnofpie, MaoauddepeHImpoBaHHble KieTku. OHU pacnoaraoTcs BOIM3U HaJl-
XPALIHULIBL, JIeKaT NOOJUHOUKE U XapaKTepU3YIOTCs OKPYIJION UM OBaJIbHOM (POPMOM C HEPOBHBIMU
Kpassmu. KpynHoe s1po 3aHMMaeT 3HAYMTENIbHYIO YacTh HUTOMIa3Mbl. Cpein KJIETOYHBIX OpraHes
npeo0aJaloT OpraHesyibl CHHTE3a — PUOOCOMBI M MOJIMCOMBI, TPaHy/IsIpHas SHIOIUIa3MaTHYecKast
ceThb, KOMIUIEKC ['ObkM, MUTOXOHIIPUH; XapaKTepHbl BKJIOUYEHHs rimkoreHa. [Ipu oOmerucro-
JIOTMYECKON OKpackKe MpernaparoB TeMaTOKCUIIMHOM U 903MHOM XOHIIPOOIACTHI c1ad00a30(UIbHbIL.
CrpyKTypa XOHIpOOIACTOB YKa3bIBaeT HA TO, YTO STU KJIETKH OOHAPYKMBAIOT BBICOKYIO METAOOH-
YEeCKyI0 aKTHMBHOCTb, B YACTHOCTH, CBSI3aHHYIO C CMHTE30M MEXKKJIETOYHOTrO BemiecTa. [loka3aHo,
YTO B XOHJIPOOIACTaX CUHTE3 KOJIJIATEHOBBIX M HEKOJIJIATEHOBBIX OEJIKOB MPOCTPAHCTBEHHO Pa3/iesieH.
Bech 1uKJ1 cuHTE3a U BbIBEIEHHS] BBICOKOMOJIEKYJISIPHBIX KOMIIOHEHTOB MEKKJIETOUHOTO BEIeCTBa
B (DYHKIIMOHAJILHO aKTUBHBIX XOHIPOOJIACTaX y YeJoBeKa 3aHUMaeT MeHee cyTok. HoBooOpa3oBaH-
Hble OCJIKU, TPOTEONNIMKAHbI M TJIMKO3aMHUHOIJIMKAHBI HE PACTIONAraloTCsl HEeMOCPEACTBEHHO BOMM3H
MOBEPXHOCTHU KJIETKH, & PACIPOCTPaHSIOTCS AU (Y3HO HA 3HAYUTETILHOM PACCTOSTHUU OT KJIETKH B
oOpa3oBaBIleMcsl paHee MeKKJIETOYHOM BemecTBe. Cpeli XOHAPOOIacTOB BCTPEeYaloTCsl U (PyHKIH-
OHAJTLHO HEaKTHBHBIE KJIETKH, CTPOSHUE KOTOPBIX XapaKTepu3yeTcs cladbIM pa3BUTHEM CUHTETHYE-
ckoro armapara. Kpome Toro, 4actb XOHIpOOIACTOB, HAXOIAIIASCS Cpa3y MO HAAXPSAIIHULIEH, He
yTpaTuja CriocOOHOCTH K JeIEHHIO.

XoHOpoyumul — 3pesible KJIETKU XPSIIEBON TKAHU — 3aHUMAIOT, TJIABHBIM 00pa3oM, LIEHTpaJib-
Hble y4yacTKu Xxpsnfa. CHHTETUYECKHE CIIOCOOHOCTH 3THX KJIETOK 3HAYMTENIBHO HUKE, YeM Y XOH-
apobmnactoB. [InddepeHnnpoBaHHbIe XOHAPOIMTHI YaIlle BCEro JIeXkKaT B XPAIIEBBIX TKAHSX HE TOOIH-
HOUKe, a TpyNnaMu, BKIIOYAIOIKUMU 10 2, 4, 8 KJIETOK. DTO TaK Ha3bIBa€Mble U30TEHHbBIE I'PYIIITbI
KJIETOK, KOTOpbIe 00Pa30BAIMCh B pe3yJIbTaTe IeJIeHuUs OJHOU XpsIieBoi KieTku. CTpyKTypa 3pesbiX
XOH/IPOITUTOB YKa3bIBAET HA TO, YTO OHK HE CIIOCOOHBI K JIEJIEHHIO ¥ 3aMETHOMY CUHTE3Y MEXKJIETOU-
HOTo BemecTBa. Ho HEeKOTOpble UcCieoBaTeNld CUUTAIOT, YTO TP ONPEAEIeHHBIX YCIOBUSIX MUTOTH-

27



. Komrektun ABTOPOB. «borne3nn CyCTaBOB»

YyecKast aKTUBHOCTh B 9THUX KJIETKaX BCe ke BO3MOKHA. PYHKIMS XOHIPOIUTOB 3aKII0YaETCs B TO/-
AepKaHWU Ha OIPE/ICIEHHOM YPOBHE OOMEHHBIX METaO0OTMYECKUX MPOLIECCOB B XPSIIEBBIX TKAHSX.

W3oreHHble Tpymmbl KJIETOK HAXOAATCS B XPSILIEBBIX IMOJOCTSX, OKPYKEHHBIX MAaTPUKCOM.
dopma XpsIIEBHIX KJIETOK B M30TEHHBIX TPYMIAX MOXKET ObITh Pa3JMYHON — OKPYIJIOH, OBaJib-
HOW, BEPETEHOBUHOM, TPEYTOJIbHOM — B 3aBUCMMOCTH OT IOJIOKEHUS] HA TOM WJIM MHOM y4yacTKe
Xpsa. XpsiieBble TOJTOCTH OKPYKEeHBI Y3KOH, Oojiee CBETION, YeM OCHOBHOE BElIeCTBO, TIOJIOCKOM,
oOpasyorei Kak Obl 000JIOUKY XPSIIEBOW MOJIOCTH. DTa 000J0YKa, OTINYAIIASACA OKCU(DUITBHO-
CTbIO, Ha3bIBACTCSI KJIETOUHOW TEPPUTOPUEN, WIIM TEPPUTOPUATBHBIM MaTpUKCOM. bosiee ynaneHHbie
YUYACTKU MEXKKJIETOYHOTO BEIIECTBA HA3bIBAIOTCS MHTEPCTUIMAIBHBIM MaTpUKCOM. Tepputopualib-
HBI ¥ UHTEPCTULIUATIBHBIA MAaTPUKCHl — YYaCTKM MEXKKJIETOYHOTO BEIECTBA C Pa3IMYHBIMH CTPYK-
TYpHO-(PYHKIIMOHAJIbHBIMK CBOWCTBaMH. B Tipenieniax TeppUTOpUaIbBHOTO MaTpUKCa KOJUIAreHOBBIE
(buOpHIIIBL OPUEHTHPOBAHBI BOKPYT MOBEPXHOCTH M30TE€HHBIX KJETOUHBIX rpymil. [leperierenus
KOJUIAareHOBBIX (pMOpUIUT 00pa3yloT CTeHKY JakyH. [IpocTpaHcTBa MekIy KJIeTKaMy BHYTPHU JIAKYH
3aI0JTHEHBI TIPOTEOTIMKaHAMU. VIHTepCTUITMAITBHBI MATPUKC XapaKTepu3yercs cnado6a30puIbHON
WM OKCU(DUIIBHOW OKPACKOM M COOTBETCTBYET HanOoJIee CTapblM y4acTKaM MEXKKJIETOYHOTO Bellle-
CTBa.

Takum 06paszom, 1ePUHUTUBHAS XPSIILIEBasi TKAHb XapaKTEPU3YETCsl CTPOTO MOJISIPU30BAHHBIM
pacnperneneHueM KJIETOK B 3aBUCUMOCTH OT CTeNeHH MX AupepeHIMpoBKY. BOIN3M HAIX pAIITHUTIBI
Haxo[sATCcs HauMeHee Mg epeHIIMPOBaHHbIE KJIETKU — XOHAPOOIACThl, UMEIOIIE BU/I BHITSHYTHIX
NapajuIesIbHO HAAXPAIIHUIIE KJIeTOK. OHM aKTMBHO CHHTE3UPYIOT MEKKJIETOYHOE BEIECTBO M COXpa-
HSIOT MUTOTHYECKYIO CIOCOOHOCTh. YeM Onmke K IIEHTPY Xpsilia, TeM KJIeTku Oonee muddepeHim-
POBaHBI, OHM PACMONATAIOTCS N30TEHHBIMU TPYIIIAMU U XapaKTEPU3YIOTCS PE3KUM CHIKEHHEM CHH-
Te3a KOMIIOHEHTOB MEKKJIETOUHOIO BEIleCTBA U OTCYTCTBMEM MUTOTHUYECKOW aKTUBHOCTH.

B coBpemeHHOIl HAy4yHOW JUTepaType OINUCaH ellle OJAWH THUIl KJIETOK XPAIIEBOW TKAHU —
xorOopokaacmol. OHA BCTPEYAIOTCsI TOJNBKO TPU paspyIIeHUH XPsIIEeBOM TKaHU, a B YCJIOBUSX ee
HOPMAJILHOM KU3HEAEATeIbHOCTU He 0OHapyskuBaioTcs. [1o cBoum pa3mMepam XOHIPOKJIACTHI 3HAUH-
TEJIbHO KpPYITHEe, YeM XOHAPOIMTHI U XOHIPOONACTH, TaK KaK COAEepKaT B IUTOIUIA3ME HECKOJIBKO
snep. PyHKIMs XOHIPOKJIACTOB CBsI3aHA C aKTUBAIIMEH TPOLIECCOB JIETCHEPAIUU XPSIla U yIacTHEM
B (paronmTosze u ausrce (bparMeHTOB Pa3pyIISHHBIX XPSIIEBbIX KIETOK M KOMIIOHEHTOB XPSIIEBOTO
MaTpukca. IHpIMU c/I0BaMU, XOHAPOKJIACTBI — 3TO MAKpO(paru XpsIeBoy TKaHW, BXOJAIINE B €U-
HYI0 MakpodarajbHO-(aroUTapHyI0 CUCTEMY OpraHU3Ma.

1.12. PUBNOJIOTUYECKAS I PETIAPATUBHAS
PETEHEPAIIN S XPAIIEBOV TKAHU

Benyiyio posib B BOCCTAHOBUTEILHOM MpoLiecce XPALIEBOM TKaHU, Kak 1 JII0OO0 Apyroi TKaHu,
UTPAIOT 3aKOHOMEPHOCTHU €€ SMOPUOHAIBHOIO pa3BUTHUsA (rucroreHesa). OCHOBHBIE YepThl SMOPHO-
HAJIbHOTO XOH/IpOoreHe3a 0OHapyKUBAIOTCS B X0e (PM3HOIOTMYECKON 1 perapaTHBHON pereHeparim.
Crenyer 0co00 MOTYEPKHYTh, YTO KIJIETOUHBIE MICTOUHUKH KaK (PU3MONIOrMYECKOM, TaK U pernapaTrB-
HOH pereHepalnyy XpsAIeBor TKaH! OJHU U Te Ke.

B Hacrosiiee BpeMsi He BBI3BIBAET COMHEHMS TOT (PAaKT, YTO MCTOYHUKOM SMOPUOHAJIBHOIO
Pa3BUTHSA XPAILEBbIX TKAHEH ABJISETCA ME3EHXUMA, B COCTaBE KOTOPOU BEAYILYIO POJIb UTPAIOT MOJIH-
MIOTEHTHBIE ME3EHXUMHbIE CTBOJIOBBIE KJIETKU. ME3eHXMMHBIM CTBOJIOBbIM KJIETKAM IOCBSILEH P
UCCIIeIOBAaHUM, U3 KOTOPBIX CJIEIYeT, YTO IMOTOMKAMH 3TOM KJIETOYHOW MOMYJISLUK BO B3POCIOM
OpraHM3Me YeJI0BEKa SBJISIOTCS CTBOJIOBBIE CTPOMAJIBHBIE KJIETKM KOCTHOrO Mo3ra. OHM OIMYaloTCs
OT CTBOJIOBBIX KPOBETBOPHBIX KJIETOK, TaK KaK HE SKCIPECCUPYIOT aHTUTEHbI TEMOIIOITUYECKUX KJIe-
Tok — CD34, CD14, CD45. YacTb CTBOJIOBBIX CTPOMAJIbHBIX KJIETOK ITPU ONPEAETIEHHBIX YCIOBUAX
(COOTBETCTBYIOIIEE MUKPOOKpPYKEHHE, IUTOKMHOBOE BIIMSAHME, AEHCTBHE (PaKTOPOB poCTa U IIp.)
criocobHa g hepeHINpoBaThCS 0 XOHIPOOIACTUIECKOMY ITyTH B XOH/IPOT€HHBIE KJIETKH — Ipe-
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XOHAPOOIACTHI, XOHAPOOIACTHI, XOHAPOUUTHL. [TpearecTBeHHUKaMH IPEXOHPOOIACTOB, MO-BUIU-
MOMY, SIBJISIIOTCS MajloaudepeHIMpPOBaHHbIE KJIETKH, Pacrojiaralolpecs Mo XOony MEJIKHUX Kpo-
BEHOCHBIX COCYHOB. DTO TaK Ha3blBaeMble MEPUBACKY/ISIPHBIE KJIETKU, KOTOpbIE MHOTJA OIMMOOYHO
Ha3bIBAIOT NepULIUTAMU. TEpMUH «TIEPULIMT» 3aKPEIUIEH 3a 3PEsoil, BbICOKOIU(phEepeHIMPOBAHHON
KJICTKOM, JIeXKalllel B pacileryIeHUsIX 0a3abHON MeMOpaHbl KPOBEHOCHBIX KalIMJUISIPOB U OCYILIECTB-
JISIOLIEN CBSI3b MEX/y HJOTEJIMEM U HEPBHBIMM JIEMEHTaMM, BCJIEJCTBUE YETO MOXKET PEryaupo-
BaThCs MPOCBET KalWLIsAPa, BILUIOTh JI0 MOJIHOTO €ro 3akynopuBaHusl. [lepuBacKyisipHble KJIETKU
4acTo ellle UMEHYIOT aJIBEHTULIMATIbHBIMU. B 3aBUCMMOCTH OT yCI0BUI OHU MOTYT JudhepeHInpo-
BaThCs B (PUOPOOIACTBI, OCTEOOIACTHI, XOHAPOOIACTHI ¥ HEKOTOPBIE APYTHe IUTOTUITHL. BaskHyI0 poiib
B 9TOM ITpoLIecce UrpatoT (haKTOPHI pOCTa, IPEICTABIIAIONIE COOOM MaJIble OMUMENTHAbL. YacTb 9TUX
BEIIIECTB SIBJISICTCS CTUMYJISITOPaMH TTposrdpepaliii pexoH1poo1acToB U XoHpodiactoB. Hanpu-
mep, AB- u BB-u3ogopmbl TpombonmTapHoro akropa pocra, TOP-2 ycHimBaloT MUTOTUYECKYIO
aKTUBHOCTb TIEPUBACKYJISIPHBIX KJIETOK M MpeXoHpoOnacTtoB. Kucibiii 1 OCHOBHOM (paKTOpHI pocTa
ubpodIacToB CTUMYTUPYIOT TIpoSUdepalnio, HO TOAABISIOT AU depeHITPOBKY XOHIPOOIACTOB.
NucynuHonono6Hble (hakTopbl poctalu2cTumynupyloT U nponudepanyio, 1 1uddepeHmpoBKy,
MpUYEM TOCTISIHIO — B TOpa3o Oosbilei crenenu. JefictBrue (pakTopoB POCTa B Pa3IMIHBIX COUe-
TaHUSIX SIBJISETCS TIOTEHIIMAIBHBIM MEXaHI3MOM [UIsI PETYJISLUKA aKTHBHOCTH KaMOUAITbHBIX KJIETOK
XPSILEBBIX TKAHEH.

Ecn OCHOBHBIM MECTOM JIOKAJIM3AIMK CTBOJIOBBIX KJIETOK, HEOOXOOMMBIX JJIs1 0OeCTIeUeHuUsI
(puzmosnornueckoi U pernapaTUBHOM pereHepaluy XpsIeBbIX TKAHEH, sIBJISIETCs KOCTHBIA MO3T, TO
[JIaBHBIM UCTOYHUKOM KaMOHMAIbHBIX (AKTHBHO JIEJISIIMXCS ) KIJIETOK CITYXKUT COSJUHUTEIbHOTKAHHAS
HaaXpsiHuia. B Hell (B ominuue oT XpsAIIeBOM TKaHW) UMEIOTCSI KPOBEHOCHBIE COCY/IbI, U, CJIENI0-
BaTeJIbHO, NIepUBACKY/IsipHbIe KJeTKU. [locnenHue, nogseprascb MUTOTUYECKOMY JEJIEHUIO U Iud-
(dbepeHIpoBKe, 00pa3yIOT MOMYJISIHNIO MTPEXOHAPOOIACTOB, PACIIONATAIONIMXCS BO BHYTPEHHEM CIIOe
HAIXPSIIHULB U TIPY OJIArONPHUATHBIX YCIOBUSX MUKPOOKPYKEHUSI MUTPUPYIOIIMX TIOJ, HaIX PSII-
HUILY U B CAMOM XPSIIIEBOM TKAHW NIPEBPAIIAOIIMXCS B XOHIPOOIACTHI. XOHAPOOIACTH AKTUBHO ITPO-
m¢EepUpyOT U MPOAYLMPYIOT MEKKJIETOYHOE BelecTBO. Uepes orpeesieHHbIN POMEXKYTOK Bpe-
MEHM 3TH KJIETKU TU(PPEepeHIUpPYIOTCS B XOHAPOLUTHI, (POPMUPYSI U30T€HHBIE IPYIIIBI KJIETOK.

Paznuyalor Tak Ha3pIBaeMblil AlMO3ULIMOHHBIA M MHTEPCTULIMAIBHBIN pocT Xxpsuia. [lepsbiii
OCYIIECTBJISIETCS 32 CUET MEPUBACKYIISIPHBIX KJIETOK U MPEXOHIPOOIACTOB HAAXPAIIHUIILL. BTopoii —
3a cueT Matoaud pepeHIIMPOBAHHBIX XOHAPOOIACTOB, JIEKAIIUX B CAMOH XPSAIIEBOM TKAaHU U HAXO-
JAMIMXCS HETIOCPEICTBEHHO O] HAAXPAIIHULEH.

HyxHo nmers B BUy, UTO MOJHOLICHHAs penlapaTiBHAs pereHepalysi Xpsiia BO3MOXKHa JIUIIIb
Mpy HEOOJBIIMX IO TUIOLIAN MOBpekICHUsAX. [Ipy OOIMIMPHBIX MOBPEXICHUSX XPSIIEBON TKAHM,
COMPOBOK/IAIOIIUXCS pa3pyIIeHUEM HAIXPSIIHUIIBI HAa OOJBIIOM MPOTSKEHUH, pereHepalun X psi-
IIEBOI TKAHU OIepekaeT pa3BUTHE MPaHy/IILIMOHHON TKaHU Ha MecTe JedekTa. C TedeHueM BpeMeH!
rpaHy/ISIIMOHHAS TKAHb TPAaHC(OPMHUPYETCs B pyOIIOBYIO COSJMHUTENBHYIO TKaHb.

B nocnennee Bpemsi akTUBHO pa3BUBAETCsl HOBOE HAIPaBJIEHUE MEAULIMHCKON HayKu — pere-
HepaTUBHAsI MEIUIMHA, KOTopas Oasupyercsl Ha MCIONIb30BAHUKM HOBEHIINX KJIETOUYHBIX TEXHOJIO-
T'ii, B YaCTHOCTH TKaHEBOW WMHKeHepHH. B mepesoBbiX HayYHBIX IIEHTpax pa3paboTaHbl METOAUKH
BBIPAIIMBAHUS B CTIEIIMAIBHBIX YCIOBUSX Ha OCOOBIX MUTATEIBHBIX CPEaX KIETOUHBIX KYJIbTYP CTBO-
JIOBBIX CTPOMAJIBHBIX KJIETOK U UX MPOU3BOAHBIX, CPEAU KOTOPHIX U MPEALIECTBEHHUKH X PSIILEBbIX
KJIeToK. [Ipr HEOOXOMMMOCTH STH KJIETKH-TIPEAIIIECTBEHHUKH MOTYT OBbITh TIepecakeHb! (TpaHCILIaH-
THPOBaHbI) B 001acTh AedeKTa Xpsiia U CIyXKUTh UCTOYHUKOM ero pereHepauuu. K coxaneHuio,
TMIOKa padOThI B 3TOM HAIPABJICHUU HOCSIT ITPEUMYIIECTBEHHO SKCIIEPUMEHTAIBHBIN XapaKTep, HO yKe
UMEIOTCS CBeJIeHHS 00 UCIOJIb30BAHUM JIAHHOU KJIETOYHOW TEXHOJIOTMU B KJIIMHHUUECKON MPAKTHKE.
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1.13. PEI'VJIAAIIASA METABOJIMYECKHUX
IPOIIECCOB B XPAIIEBOU TKAHU

MertabonnyecKkue MpoLecchl B XpsILEBOI TKaHU PEryIMpyI0TCs MHOTUMH MeXaHu3Mamu. OiuH
U3 BEAYLIMX PEryISATOPHBIX MyTel — SHAOKPUHHbINA. I3BECTHO, YTO 3CTPOreHbl U KOPTUKOCTEPOU -
Hble TOPMOHBI TOPMO3IT UJIM YTHETAIOT POCT Xpslliedl. AHIPOreHbl, TOPMOHBI IIUTOBUIHOM KeJle3bl,
comaroTponHbiii ropmoH (CTT'), Ha060pOT, CTUMYIMPYIOT POCT U Pa3BUTHE X PALIEBON TKaHU, BIMSA
Ha MeTadonu3M U U PepeHIMPOBKY XPAIIEBbIX KJIETOK, CIIOCOOCTBYSI ONTUMAaJIbHOMY XHUMHYe-
CKOMY COCTaBY MEKKJIETOUHOIO BEIlleCTBa.

Ocobast posb B Peryjsiuy rucTO(pU3MONOTMY XPSIIEBbIX TKAHEH MPUHAJIEKUT HUTOKMHAM
u (axkropam pocta. LIUTOKMHBI MPEICTaBIAIOT COOOH MOJUMENTUABI, KOTOpbIe MPOLYLUPYIOTCS
CaMbIMHU Pa3JIMYHBIMU KJIETKaMH, B TOM YHCJIe U XpsiieBbIMU. HanbGonpmmii criekTp OMoIornyecKku
AKTUBHBIX BEIIECTB, BIUSIOIINX HA METaOOIM3M XPSIIEBBIX TKaHEH, BBIACISIOT Makpodard 1 TKa-
HeBble Oazoduiibl (TyuHble KieTkH). Hanpumep, Bbiiensemble UMM (pakTop pocta (pruOpoOIacTos,
MHCYJIMHOMOOOHBIN (hakTop pocTa, 3MuAepMaIbHBIA (PaKTOp pocTa ONTUMU3UPYIOT COOTHOLLEHHUE
npoleccos Mponudepanyu U AupdepeHIMPOBKY X PALIEBBIX KJIETOK.

AKTHBHUpOBaHHBIE Makpodaru BbAEISIOT psAJ (PaKTOpOB, KOTOpPblE MHAYLMPYIOT MPOLIECCHI
aHrMoreHe3a Ipy pocTe U pereHepaluuy Xpsei. Pa3mmuHbie MOHOKHMHBI PeryympyroT IPOLECCH IPo-
mdepanuy SHAOTENNATbHbIX KJIETOK, MX MUIPAlMI0 U HOBOOOPA30BaHME KAMJUISPOB HAIXPSIL-
HUILIbl HE3aBUCUMO APYT OT Jpyra. TydHble KJIETKHM BBIAEISIOT TaK)KE Ba30aKTUBHbIE aMUHBI, CIO-
COOCTBYIOILME TOBBILLEHUIO IIPOHUIIAEMOCTH COCYIUCTOIN CTEHKH, U (DaKTOP, CTUMY/IUPYIOILUI pOCT
KanwuispoB. Belnesnsiomyecs npu gerpaHysisiliui TKaHEBBIX 6230(DUIIOB BEIIECTBA OKA3bIBAIOT MUTO-
T€HHOE JIEHCTBHE HE TOJIBKO Ha SHJIOTEJIMOLIUTHI, HO ¥ Ha APYTUE KJIETKU, B TOM YHCIIe HAXOAAIIMECS
BHYTPH XPAIIEBON TKAHHU.

dakTOp pocTa FHIOTENNS KPOBEHOCHBIX COCYJOB, IPOAYLIMPYEMbI Makpodaramu 1 HA0Te-
JIMOLIUTAMH, CTUMYJIMPYET Pa3BUTHE KPOBEHOCHBIX COCY/I0B MUK POLIMPKYJISITOPHOTO PyCyIa HaJX psLi-
HHIIBI, OTIOCPEOBAHHO OKa3bIBasl OJIAroNpusATHOE BO3AEHCTBUE MO TPOUKY XpsIlia.

Bce dakTopsl pocta nogpasiensaioT Ha TpY IpyHibl. B nepByio BXOAAT CTUMYJIATOPBI MPOJIHU-
(bepaTHBHOI aKTUBHOCTH KJIETOK (MUTOreHbI). Bropyio rpyniy cocTaBisiioT (hakToOphl, BbI3bIBAIOLIME
nposugepanuio 1 MUTpalio KJIETOK XpsAmeBoi TkaHu. K Tperbeil rpymme oTHocsATes MoauduKa-
TOPBI (DEHOTUITMUECKOTO COCTOSIHUS TKAHEBBIX JIEMEHTOB.

IIpouecc crapeHus conpoBokaaeTcst arpodpueil XpseBoil TKaH!, U3MEHEHHEM CTPOECHUS U
KOJIMYECTBA KJIETOK, N3MEHEHHEM (PU3MKO-XMMHUYECKUX CBOMCTB MEKKJIETOUHOro BelecTBa. MHo-
Tve XpsAILIEBble KJIETKU 3[eCh TMOHYT, MECTaMU NOSIBJISIIOTCS I0BOJIBHO I'PyOble BOJIOKHHUCTbIE CTPYK-
TYpBl, A€JAI0IIMEe OCHOBHOE BELIECTBO HEMPO3payHbiM. B pe3ynbrare pazkukeHrst OCHOBHOI'O Bellle-
CTBA NOSABJISIOTCS MOJIOCTH, B KOTOPBIE MHOTI/IA TPOHUKAIOT COCY/Ibl, M TYT MOI'YT BOHUKATh OCTPOBKHU
okocTeHeHus1. Ha ydacTkax crapeioiero rtajJMHOBOTO Xpsla MOTYT OTJIaraTbCsi U3BECTKOBbIE COJIH,
YTO MPUBOAUT K OOBI3BECTBJIEHUIO X PALIA.

1.14. BUJIbI COEAUHEHUI KOCTEN

Nwmerompecs B Telie 4enoBeKa MHOTOUHCIIEHHbIE COEeTMHEHH S KOCTEH 11e71eco00pa3Ho MpeacTa-
BUTH B BUJIE Kiaccudukarmu (Tadmn. 1.1). B cooTBeTcTBHM ¢ TaHHOU Ki1accuuKammen CymecTBYIoT
JBa OCHOBHBIX BUJA COEIMHEHUI KOCTEW — HETIPEPBIBHOE U ITPEPHIBHOE, KAK/I0€ U3 KOTOPBIX B CBOIO
ouepe/ib noapasesnsercs Ha Heckomnbko rpymn (IaiiBoponckuii Y. B., Huuunopyk I'. 1., 2005).

Crenyer OTMETUTB, UTO pesibe) KOCTEN HEPEIKO OTpakaeT KOHKPETHbIN BUIL coeAuHeHus. s
HETIPEPhIBHBIX COEIMHEHMIA Ha KOCTSX XapaKTepHbI OyrpUCTOCTH, TPEOHHU, IMHUH, SIMKH U IEPOXO-
BaTOCTH, a JUIsl IPEPBHIBHBIX — ITIa[JKUE CYCTaBHbIE IOBEPXHOCTU PA3IUYHON (POPMBI.
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HereprBHble CoOeANHECHUNA

Paznuaior Tpu rpymniisl HEMPEPHIBHBIX COEAMHEHMI KOCTel — (PMOPO3HbIE, XPAIIEBbIE U KOCT-
HbIE.

I. ®u6po3HbIEe coeqUHEHNS, WA COSTUHEHUS C TIOMOIIIBIO COSTUHUTETLHOM TKAaHU, — CHH-
JaecMo3bl. K HIM OTHOCSITCSI CBSI3KM, MEMOpPaHbI, POJHUYKY, IIBbI ¥ BKOJIAYMBAHUSI.

CBSI3KH — 3TO COETMHEHHMSI C TIOMOIIIBIO0 COSMHUTENLHON TKAHU, UMEIOIIME BUJL ITyYKOB KO-
JIaTeHOBBIX M 3JIACTUYECKUX BOJIOKOH. [10o cBOeMy CTpOEHMIO CBSI3KHU C MpeodialaHieM KOoJJIareHo-
BBIX BOJIOKOH Ha3bIBAIOTCSI (PUOPO3HBIMU, a CBSI3KM, COAEpIKAIIME TIPEUMYIIIECTBEHHO 71aCTUIYECKHUE
BOJIOKHA, — 9JIaCTUYECKUMH. B oTiiume ot (puOpO3HBIX, SMaCTUYECKUE CBS3KU CIIOCOOHBI YKOPAUH-
BaThCSl ¥ BO3BPAIATLCS K MCXOAHOM (hopMe TIOC/Ie TTPeKpalieHus1 Harpy3KHu.

Tabauua 1.1
Buapl coeqmHeHn KocTel

HenpepbisHbie coeanHeHWs
(cuHapTpo3sl, synarthrosis)

|. DubposHele coefuHeHns
(articulationes fibrosae):

cBA3KM (ligamenia);

MpepbiBHble coegurHeHus (QuapTpossl, diarthrosis; cuHoBMAanNGL-
Hble COBfIMHEHWUA UNK CyCcTaBbl, articulationes synoviales)

Mo ocam BpaLyeHns ¥ hopMe CYCTABHBEIX NOBEPXHOCTEH!

O0HOCOCHbIE: ABYOCHbIE! MHOMOOCHbIE!

membpaHel (membranae);
pogHuyku (fonticuli);
Wesl (suturae)
BKONauveaHus (gomphosis)
Il. Xprleesle coeguHEHUA
(articulationes cartilagineae):
COE[MHEHWA C MOMOLLLK rva-
NWHOBOO XPALLA (BpeMeHHLIE);
COeMHEHWA C NOMOLLLIO G-

a) uMnuHgpude-
CKWiA, UNK BpaLla-
TeneHell (art. troc-
hoidea);

6) BNoKOBUOHLIA
(art. ginglymus),
pasHoOBWAHOCTE —
YNUTKOBLINA

(art. cochlearis)

a) annuncoua-
Hell (art. ellipsoi-
dea);

6) ceanoBUaHLIV
(art. sellaris);

B) MEILLENKOBLIA
(art. bicondylla-
ris)

a) WapoBMaOHbLIA
(art. spheroidea),
pasHoBWUf-

HOCTb — 4alle-
obpasHsii (art.
cotylica) unwn ope-
XOBWOHBLIA

(art. enarthrosis);
6) nnockui,

(art. plana)

PO3ZHOrO XpALLA (MOCTOAHHEIE)

IlIl. CoepguHeHWs ¢ NOMOLLLH
KOCTHOW TKaHW (synostosis)

[Mo konnyecTBy cycTaBHLIX NOBEPXHOCTEN!
npocton (art. simplex);
cnoxHeliA (arf. composite)

Mo cOHOMOMEHTHOI COBMECTHON (hyHKLMK:
KomBuHUpoBaHHLIA (art. combinatoria)

[No nanviHE BOJIOKOH CBSI3KM MOTYT OBITh JUTMHHBIMU (3aIHSIS U TIEPEHSIST IPOIOJIbHBIE CBSA3KU
MO3BOHOYHOTO CTOJIOA, HAJIOCTUCTAsI CBSI3KA), COSAMHSIIONIMMU HECKOJIBKO KOCTEH Ha OOJIBITIIOM TTPO-
TSDKEHUU, U KOPOTKUMHU, COSAUHSIIONIMMU COCEJHUE KOCTH (MEKOCTHUCTbIE, MEKIONIEPEUHbIe CBA3KU
1 OOJIBIIIMHCTBO CBSA30K KOCTEN KOHEUHOCTEN ).

[To oTHOIIEHMIO K KarCyjie CycTaBa pa3jiMyaloT BHYTPUCYCTABHbIE U BHECYCTaBHbIE CBS3KU.
[TocneaHue paccMaTpuBalOT Kak BHEKAICYJsSIpHble U KarcynsipHble. CBA3KU KaK CaMOCTOSITENIbHBIN
BUJ] COEMHEHNS KOCTEeW MOTYT BBITIOJHSTh Pa3InYHbIe (DYHKIIVH:

— YIepXKUBAIIYI0 WK (PUKCUPYIOIIYIO0 (KPECTHOBO-OyropHasi CBSI3Ka, KPECTIIOBO-OCTUCTAS,
MEKOCTHUCThIE, MEKIIONEPEYHbIE CBS3KU U T. ]1.);

— POJIb MATKOTO CKEJIETa, TaK KaK SIBJISIIOTCS MECTOM Havyalsla ¥ PUKperuieHus: MbIi| (60ib-
IIUHCTBO CBSA30K KOHEYHOCTEH, CBS30K IMMO3BOHOYHOIO CTONIOA U T. 11.);

— (opMOOOpa3yIOIIYI0, KOTJIa OHM BMECTE C KOCTAMH (POPMHUPYIOT CBOJIBI T OTBEPCTHS JIISI
MIPOXOXKJICHHUSI COCYIOB U HEPBOB (BEpPXHsIsl MONEpPeYHasi CBA3KA JIONATKH, CBA3KU Ta3a U T. 11.).

MeMOpaHbI — 5TO COEIMHEHMS C TIOMOIIBIO COSTMHUTETLHON TKAHH, UMEIOIIHE BUJ] MEKKOCT-
HOU TIepETriOHKH, 3allOJHSIONIEH B OTIMYKE OT CBSI30K OOIIMPHBIE TPOMEXKYTKH MEXIY KOCTSIMH.
CoelMHUTETLHOTKAHHBIE BOJIOKHA B COCTaBe MEMOpaH, MPEUMYIIECTBEHHO KOJIJIareHOBbIE, Pacriofia-
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raloTcsi B TAaKOM HarlpaBJieHWH, KOTOPOE He MPEeMNsTCTBYET ABWXEHUIO0. Pollb MX BO MHOTOM CXOIHA
co cBs3kamMu. OHU TaKkke yIepKUBAIOT KOCTH OTHOCUTENBHO IpyT Apyra (MexpeOepHble MeMOpaHbl,
MEXKKOCTHBIE MEMOpPaHbI TIPEIIUIEUbsi U TOJICHH ), CITy’KaT MECTOM HavyaJla MBIIII] (ITH e MEMOPaHBI)
1 (bOPMHPYIOT OTBEPCTUS TSI TPOXOKICHUsI COCYJIOB M HEPBOB (3anuvpaTeibHas MeMOpaHa).

PoAHUYKH — 3TO COEMHUTEFHOTKAHHBIE 00pa30BaHUsl C OOJBIINM KOJIMYECTBOM MpOMe-
’KYTOYHOT'O BEILIECTBA U PEKO PACIONIOKEHHBIMH KOJIJIATEHOBBIMU BOJIOKHAMU. POIHUYKM cO3/1a10T
YCJIOBHSL [UIsI CMEIIEHHsI KOCTE! ueperna B MpOoLecce POIoB M CIOCOOCTBYIOT MHTEHCUBHOMY POCTY
KOCTel mocye poxacHrs. HanOompmmx pa3MepoB gocturaer nepeaHuil poqaudok (30 x 25 mm).
OH 3akpblBaeTCs Ha BTOPOM oAy KU3HHU. 3aAHUN poaHUYOK umeeT pazmep 10 x 10 MM u mosnHO-
CTBIO MICUE3aeT K KOHITy BTOPOro Mecsiia nocie poxaeHusi. Eme MeHblme pazMepsl IMEIOT MapHbIe
KJIMHOBU/IHBIE W COCIIEBU/IHBIE pOIHIYKUA. OHU 3apacTaioT IO POKASHUS UM B TIEPBbIE BE HEIEH
1ocJie poXkJaeHus. POTHUYKY TMKBUIMPYIOTCS 32 CUET pa3pacTaHus KocTel yepera v (hOpMUPOBAHUS
MeXJy HUIMU IIIOBHON COEJUHUTEIbHOU TKAHMU.

IIBBI — 3TO TOHKKE NPOCIONKN COEAUHUTEIBHON TKAHU, PacoNaraiomecss Mexay KOCTIMU
yepera, ¢ cofepkaHreM OOJBIIOro KOMMUYECTBA KOJUIAreHOBBIX BOJIOKOH. 1o ¢opme 1iBbI ObIBAIOT
3yOuarsle, Yelryiiuarsle 1 MJIOCKUe, OHH CITyXaT 30HOM pocTa KOCTel yeperia U OKa3blBal0T aMOPTH-
3upyIolliee JeVCTBUE MPU JBWKEHUSIX, TIPEJOXPaHsIsi TOJIOBHOM MO3T, OpraHbl 3peHus], CllyXa 1 paB-
HOBECHS1 OT TIOBPEKIEHUH.

BkoJsiaunBanus — coequHEHUs 3yOOB C sTYEHKAMU aJIbBEOJSIPHBIX OTPOCTKOB YETIOCTEH C
TIOMOIIIBIO TUIOTHOW COEAMHUTENTbHON TKaHU, MMEIOIIEeH CrelaabHOe Ha3BaHUe — MEPUOIOHT. XOTs
3TO OYEHb MPOYHOE COECMHEHUE, OHO O0JaJaeT ellle U BhIPAKEHHBIMUA aMOPTU3AIMIOHHBIMU CBOH-
CTBaMH IpH Harpy3ke Ha 3y0. TommuHa nepuononTa cocrannset 0,14 — 0,28 mm. COCTOUT OH U3 KO-
JIATEHOBBIX M 9JIACTUYECKUX BOJIOKOH, OPUEHTHPOBAHHBIX HA BCEM MPOTSKEHUH TIEPIEHIUKYISPHO
OT CTEHOK aJIbBEOJIbl K KOPHIO 3y0a. Mek 1y BOJIOKHAMHM 3aJIeraeT phIxJiasi COSAUHUTENIbHASI TKaHb,
cofepskaniasi OoJbIIoe KOMUYECTBO COCYJIOB U HEPBHBIX BOJIOKOH. [Ipy CHJIBHOM CXMMaHUM Yelio-
CTe 3a CYeT JIaBJieHUs 3y0a-aHTarOHMCTa TIEPHOJOHT CHIIBHO CHABJIMBAETCS, U 3y0O MOrpyxaercs B
si9erky 10 0,2 Mm.

C BO3pacTOM KOJIMYECTBO MACTUYECKUX BOJIOKOH YMEHBINAETCS], M MPU HArpy3Ke MepUOIOHT
MOBpEXJaeTCs, HApyIIaeTcsl ero KpOBOCHAOKEeHUE M MHHEpBallvsl, 3yObl PacIIaThIBAIOTCS U BbIIIA-
JAIOT.

II. XpsmeBbie coeMHEHNs] — CHHXOHAPO3bl. DTU COCAMHEHUs TIPE/ICTABICHbl THATMHO-
BbIM WM (pUOPO3HBIM XpsiioM. CpaBHMBasi Ha3BaHHbBIE XPSAIIM JAPYT C IPYrOM, MOKXHO OTMETUTb,
YTO TMAJIMHOBBIN XS OTJIMYAETCs] OOJIBIIEH YIPYroCThi0, HO MEHbIIEH MPOYHOCTHI0. C MOMOIIBIO
THAJIMHOBOTO XPSINA COSIUHSIOTCS MeTau3bl U AMU(pU3bl TPyOUaThIX KOCTEW M OT/AENIbHBIE YaCTH
Ta30BOM KOCTU. PHOPO3HBIN XPSII] B OCHOBHOM COCTOMT M3 KOJUIATEHOBBIX BOJIOKOH, MTOTOMY OTJIH-
YaeTcst OOMbIIIEH MPOYHOCTHIO M MEHBILIEH YIPYrocThio. TaKuM XPpsIIOM COeTUHSIIOTCS Tesla MO3BOH-
KOB. [IpOYHOCTB XPSIIEBBIX COSIMHEHNUI TOBBIIIAETCS TAKKE 32 CUET TOTO, YTO HAJKOCTHHIIA C OTHOM
KOCTH IIEPEXOIUT Ha IPYTYIO, He MpepbiBasich. B o0macTu xpsiiia oHa mpeBpalaeTcs B HaAXPAIIHUILY,
KOTOpasi B CBOIO 04Yepe/Ib TPOUYHO CPACTAETCS C XPSIIOM M MOAKPEIUISETCS CBSI3KAMH.

[o AMTENHHOCTH CYIIECTBOBAHUSI CHHXOHPO3bI MOTYT OBITh TIOCTOSIHHBIMU M BpEMEHHBIMH,
T. €. CYIIECTBYIOIIMMH JI0 ONpeJesIeHHOTO BO3pacTa, a 3aTeM 3aMEeHSIOIMIMMUCS KOCTHOM TKaHbIO.
B HOpMasibHBIX (DPUBHOJIOTUYECKUX YCIIOBUSIX BPEMEHHBIMH SIBJISIOTCS MeTasMnupu3apHble X psIiy,
XPSAIIM MEXIY OTASTBHBIMH YaCTSIMU TUIOCKUX KOCTEH, X PSIII MEKAy OCHOBHOM YaCThIO 3aThLIIOUHOM
Y TeJIOM KJIMHOBHIHOM KOCTE. DTH COEIMHEHNSI B OCHOBHOM IPE/ICTABJICHb THAJIMHOBBIM X PSIIIOM.
[ocTOsTHHBIMM Ha3bIBAIOTCS XPSIIHM, 00pa3yIoIe MEKIO3BOHOUHbBIE AUCKH; XPSIIH, PACTIONOKEH-
HbIe MeXy KOCTSIMH OCHOBaHHS uyepena (KJIMHOBUAHO-KAMEHUCTHIA U KIMHOBUIHO-3aThUIOYHBIN ),
U Xpsl Mex Ty | pedpom 1 rpynuHoi. YKa3zaHHbIe COeqMHEHUs] TPE/ICTABICHbl B OCHOBHOM (prOpo3-
HBIM XPSIIIOM.
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[maBHOe Ha3HAYeHHWE CHMHXOHIIPO30B — CMSTUEHHME TONYKOB W HAMPSKCHUN TPH CHJIBHBIX
Harpy3kax Ha KOCTh (aMOpTH3alusl) U oOeclieueHre MPOYHOrO COEMHEHUs] KocTed. XpsiIleBbie
COE/IMHEHUS B TO K€ BpeMsi 00IaJaioT OOJBINON OIBUKHOCTHIO. OObeM JIBUKEHHIA 3aBUCUT OT TOJ-
IIMHBI XPSAIIEBOUN MPOCIONKU: YeM OHa OOoJIbilie, TeM OoJibllie U 00BeM IBHKEHUI. B KauecTBe mpu-
Mepa MOKHO TIPUBECTH pa3HOOOpa3HbIe TBUKEHHS B TIO3BOHOYHOM CTOJI0E: HAKJIOHBI BIIepe]l, Ha3al,
B CTOPOHBI, CKPYUYHBAHUE, TIPYKUHSAIIHE TBUKCHHU S, KOTOpble 0COOEHHO Pa3BUTHI y TMMHACTOB, aKPO-
0aTOB U TIOBIIOB.

III. Coequnennsi c HIOMOIBIO KOCTHOM TKAHH — CHHOCTO3bI. DTO camMble TPOYHbIE CO/IN-
HEHUS U3 TPYNITBI HETIPEPHIBHBIX, HO TIOIHOCTHIO YTPATHBIIIUE YIIPYTOCTh M aMOPTU3AIIMOHHbBIC CBO-
cTBa. B HOpMAJTLHBIX YCTIOBUSIX CUHOCTO3MPOBAHMIO TIOIBEPraloTCs BpeMEHHbIE CHHXOHIPO3bL. [Tpu
HEKOTOPBIX 3a00sieBaHusX (00sIe3Hh bexTepeBa, OCTEOXOHIPO3 U T. /I.) OKOCTEHEHUE MOXKET ITPOVC-
XOIWTh HE TOJILKO BO BCEX CHHXOH/IPO3aX, HO U BO BCEX CHHJIECMO3aX.

HpepblBHble CoOCANHECHUNA

[IpepbIBHBIMM COEAMHEHUAMM SIBJISIOTCS CYCTaBbl WM CUHOBUAJIbHBIE coequHeHus. CycraB
— 3TO TPEPHIBHOE TOJIOCTHOE COEAMHEHUE, 0OPa30BaHHOE COWICHSIIOIUMHUCS CYCTaBHBIMH TIOBEPX-
HOCTSIMM, MOKPBITBIMHM XPSIILIOM, 3aKJIIOYEHHBIMU B CYCTaBHYIO CYMKY (Karcyiy), BHYTpU KOTOpPOW
COZIEPXKUTCS] CHHOBUAJIbHAS KUJIKOCTb.

CycraB o/keH 00s13aTeIbHO BKJIIOYATh TPU OCHOBHBIX JIEMEHTA: CYCTAaBHYIO TIOBEPXHOCTb,
MOKPBITYIO XPALIOM; CYCTaBHYIO KarlCyJly; IOJIOCTb CyCTaBa.

1. CycTaBHbIe IOBEPXHOCTH — 3TO YYaCTKM KOCTH, MOKPBITBIE CYCTaBHBIM XpALIOM. Y
IUJTMHHBIX TPyOYaThIX KOCTEW OHM HAXOAATCS Ha 3Mu(u3ax, y KOPOTKUX — HA TOJIOBKAX M OCHOBA-
HUSIX, Y TUIOCKMX — Ha OTPOCTKAX M Tejie. POpMbI CYCTaBHBIX MOBEPXHOCTEW CTPOTO JETEPMUHHUPO-
BaHbI: Yallle Ha OJHOUN KOCTH MMeeTCs TOJIOBKA, Ha IPyrod — siMKa, pexe oHu Iuiockue. CycraBHbIe
MOBEPXHOCTU Ha COWISHSIOIIUXCSI KOCTSIX IO (pOpMe I0TKHBI COOTBETCTBOBATH IPYT IPYTY, T. €. ObITh
KOHI'PY2HTHBIMH. Yallie cycTaBHbIE TOBEPXHOCTU BBICTJIAHBI THATTMHOBBIM (CTEKJIOBUIHBIM) X PSIIIOM.
@DuOPO3HBIM XPSAIIOM MOKPHITH, HAIPUMEP, CYCTaBHbIE MOBEPXHOCTH BHUCOYHO-HUKHEUYETIOCTHOTO
cycraBa. TonmmHa Xpsiiia Ha CyCTaBHBIX MOBEpXHOCTsAX cocTasiisteT 0,2 — 0,5 cM, rpuyeM B CycTaB-
HOU sIMKE OH TOJIIIIE IO Kpalo, a Ha CYCTABHOM IOJIOBKE — B IIEHTpE.

B myO6okux ciosix Xpsiiy OObI3BECTBJIEH, MPOYHO CBSI3aH C KOCTBIO. DTOT CJIOW HA3bIBAIOT
OMEJIOTBOPEHHBIM, MJIM TIPOITUTAHHBIM KapOOHATOM KasbIMsl. XOHAPOIMTHI (XPSIIEBbIe KIETKH) B
3TOM CJIO€ OKPYKEHBI COEIMHUTEIbHOTKAaHHBIMU BOJIOKHAMU, PACIIOIOKEHHBIMU MEPIEHIUKYJISIPHO
K MOBEPXHOCTH, T. €. pAaaMu WK cTonoiamMu. OHM MpUCTIOCOOIEHBI K COMPOTHUBIICHHUIO CHJIaM JIaB-
JIEHUSI Ha CYCTaBHYIO TIOBEPXHOCTh. B MOBEPXHOCTHBIX CJIOSIX MPe0OIaAaloT COeAMHUTETbHOTKAHHBIE
BOJIOKHA B BUJIE IyT, HAYMHAIOIINXCS Y 3aKAaHUMBAIOLIMXCS B TIIyOOKUX CIIOSIX XPsIIa. DTH BOJIOKHA
OPUEHTUPOBAHBI MapAJIETIbHO MOBEPXHOCTH Xpsiia. Kpome Toro, B 3TOM ciioe umeercs: GombImoe
KOJIMYECTBO MPOMEKYTOUHOI'O BEIIECTBa, TOTOMY MOBEPXHOCTh XPsIlia IIajaKasi, OyATO OTIONUPO-
BaHHas1. [IOBEpXHOCTHBII CJION X sl MPUCTIOCOOEH K COMTPOTUBIICHUIO CHJIaM TPeHHUsI (TaHTeHIIU-
asbHBIM cuiaM). C BO3pacToM Xpsilll IOIBEPraeTcsi OMEJIOTBOPEHUIO, TOJIIIUHA €70 YMEHbIIAETCs, OH
CTAHOBUTCSI MEHEE IVIaJKUM.

Posnb cycraBHOrO Xpsiliia CBOIUTCS K TOMY, YTO OH CIVIA)KMBAET HEPOBHOCTH U IIEPOXOBATOCTU
CYCTaBHOM MOBEPXHOCTU KOCTH, TIpHaBasi €l OOJBIIYI0 KOHIPYSHTHOCTb. B cHTy cCBOEM 21acTU4HO-
CTH OH CMSITYaeT TOTYKH U COTPSICEHU S, TOITOMY B CYCTaBaX, HECYIIMX OOJIBIIYIO Harpy3Ky, CycTaB-
HOU XpSIIL TOJIIE.

2. CycraBHasi cyMKa — 3TO IrepMeTHYecKas Karcysa, OKpYXKaiollasi CyCTaBHYIO IOJIOCTb,
IpUpacTaloIas Mo KPaio CYCTaBHBIX MOBEPXHOCTEN UJIM HA HE3HAUMTEbHOM y/ajieHuu oT Hux. OHa
COCTOUT M3 Hapy:KHOU ((prOpO3HOIT) MeMOpaHbl M BHYTPeHHEW (CMHOBUAIIbHON). PUOpO3HAsT MeM-
OpaHa B CBOIO OY€pe/ib COCTOMUT U3 JIBYX CJIOEB IJIOTHOM COEIUHUTETbHON TKaHU (HapyXKHOTO Mpo-
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JOJIBHOTO M BHYTPEHHETO KPYTOBOT0), B KOTOPBIX PACIIOJIaraioTcst KpOBEeHOCHbIE cocy/bl. OHa yKpen-
JieHa BHECYCTaBHBIMM CBSI3KaMM, KOTOpBIE OOpa3yloT JIOKaJIbHbIC YTONIIEHUS W PaCIoaraloTcsl B
MecTax HauOoJbIlel Harpy3ku. CBA3KM OOBIYHO TECHO CBSI3aHBI C KAICYJIOM, U OTAEIUTh KX MOKHO
TOJIBKO UCKYCCTBEHHO. PeIko BeTpedaiTcesi 000CO0ICHHBIE OT KarCyJibl CYCTaBa CBSI3KH, HAIIPUMEP
OoKoBbIe OOMBIIIEOEpIIOBas U MaoOepiioBasi. B MaonmoABMKHBIX cycTaBax (puOpo3Hass MemOpaHa
YTOJIIIEHA. B MOABUXHBIX CYCTaBaX OHA TOHKAad, CJIaGO HaTsAHYTasd, a B HEKOTOPBIX MECTaX HACTOJILKO
CUJIbHO UCTOHYEHA, YTO HApYXKy JIaXe BHIISIUYMBACTCS CHHOBHMAJIbHast MeMOpaHa. Tak oOpa3yoTcs
CHHOBHUAJIbHBIE BBIBOPOTHI (CHHOBHAJIbHBIE CYMKH), OOBIYHO PaCIOfaraloipecst Moy CyXOKUIAsIMU.
CuHoBHaIbHasE MeMOpaHa oOpallieHa B TIOJIOCTh CyCTaBa, OOWJIBHO CHaOXaeTcsl KPOBBIO,
HU3HYTPU BBICTJIaHA CMHOBUOLIUTAMU, CHOCO6HI>IMI/I BBIACIATE CHHOBUAJIIbHYIO KUAKOCTD. CuHOBU-
ayibHasi MeMOpaHa TOKPbIBAET M3HYTPU BCIO TMOJIOCTh CYCTaBa, MEPEXOJAUT Ha KOCTU U BHYTPHUCY-
cTaBHble CBsI3KM. CBOOOIHBIMU OT HEE OCTAIOTCS TOJBKO MMOBEPXHOCTH, MPEICTABICHHbIC XPAIIIOM.
CuHoBHaIbHasE MeMOpaHa raakasi, Oectsias, MoKeT 0Opa30BbIBATh MHOTOYUCIICHHBIE OTPOCTKU
— BOpPCUHKH. MHOTIa 9TM BOPCHMHKM OTPHIBAIOTCS M KaK MHOPOIHBIC Teja MOMagaloT Ha MEXCYCTaB-
Hble TIOBEPXHOCTH, BbI3bIBasi KPATKOBPEMEHHYIO OOJb M MPENsTCTBYs ABWXeHUIO. [JaHHOe cocTos-
HHE Ha3bIBAIOT «CYCTaBHOM MBIIIbI0». CHHOBUAJIbHASI MEMOpaHa MOKET JIeKaTh HEITOCPEJACTBEHHO Ha
ubpo3HOI MeMOpaHe WU OTIAENATLCS OT Hee MOACHHOBUAIBHBIM CIIOEM UJTH KUPOBOM TIPOCTIONKOW,
MO3TOMY Pa3IHyaT (PUOPO3HYIO, APEOTSAPHYIO U KUPOBYIO CUHOBHAJIbHBIE MEMOPAHBI.
CuHOBHAJIbHASI KMIKOCTh TI0 COCTaBY U XapakTepy oOpa30BaHMsI MPEACTaBIIsieT COOOM TpaHC-
CYAAT — BBHITOT IJIa3MBl KPOBH U JIMM(BI U3 KalMJUISPOB, MPUJISKAIIMX K CHHOBUAJIBHON MeMOpaHe.
B mosoctu cycraBa 3ta *KUAKOCTh CMEIIMBACTCS C JICTPUTOM OTTOPIalOIIMXCS KJIETOK CHHOBUOIIH-
TOB U CTHparomerocst xpsima. Kpome Toro, B coctaB CHHOBHAIBHOM KUAKOCTH BXOAUT MYIIMH, MyKO-
HoJMcaxapu/ibl ¥ rMajaypoHOBasi KUCIOTa, KOTOPbIE MPUIAIOT €l BA3KOCTh. KommuecTBo xuakocTu

3aBHUCHUT OT BEJIMUMHBI CYCTaBA U COCTABJISIET OT 5 MM I[OSCM3. CuHoBHaIbHAS JKUIKOCTD BHITTOJTHSAET
crenymomye (pyHKIUU:

* CMa3blBa€T CYCTaBHBbIE MOBEPXHOCTH (yMEHbIIAeT TPEeHHe MpPU ABUKEHUSIX, YBETUUMBAET
CKOJIb)KEHHE);

* CLIETUISIET CYCTaBHbIE MOBEPXHOCTH, YIEPKUBAET UX OTHOCUTEIIHHO APYT JPYra;

* cMsATYaeT HarpysKy;

* [IUTAeT CYCTABHOW XPSIIII;

* yU4acTBYeT B OOMEHE BEIIeCTB.

3. Io10CcTh CcyCcTaBa — 3TO FEPMETUYECKH 3aKPBITOE MPOCTPAHCTBO, OTPAHUYEHHOE CYCTaB-
HBIMU TIOBEPXHOCTSIMU UM KAarlCyJIOi, 3al0JTHEHHOE CHUHOBUAILHOM JKUIKOCTBIO. BBIIENUTh MONIOCTDh
CycTaBa Ha HETIOBPEXAEHHOM CyCTaBe MOKHO TOJIBKO YCJIOBHO, TAK KaK IMMyCTOTHI MEKAY CYCTABHBIMU
MOBEPXHOCTSIMU U KAaIlCyJIOM HET, OHA 3arl0ojTHEHa CUHOBHAJIbHOM KUAKOCThI0. Popma 1 00beM MOJo-
CTH 3aBUCSIT OT (DOPMBI CYCTaBHBIX TOBEPXHOCTEN 1 CTPOSHHU S KarcyJibl. B ManonoaBuxHbIX cycTaBax
OHa HeOOJTbIIIasl, B BHICOKOTIOJIBUXKHBIX — OOJIBIIIAsT U MOXKET UMETh BBIBOPOTHI, PACIPOCT PAHSIIONINECS
MEXIYy KOCTSIMH, MBIIIIIAMU U CyXOXWIUsMU. B mosyioctu cycraBa gaBneHue oTpuiiarensHoe. [Ipu
MOBPE:XAEHUM KaICyJibl B TIOJIOCTh MPOHUKAET BO3AYX, U CYCTaBHbIE TIOBEPXHOCTU PACXOMASITCA.

Kpome OCHOBHBIX 3/IEMEHTOB, B CyCTaBaX MOIYT BCTpedaThCsl BCIIOMOTATeNbHbIE, KOTOpbIe
o0ecneynBaioT ONTHUMAIBHYIO (DYHKIIMIO CycTaBa. DTO BHYTPUCYCTaBHBIE CBSI3KU U XPSIIIH, CYCTaB-
HbIe TyObl, CHHOBUAJIbHBIEC CKJIA/IKH, CECAMOBH/IHbIE KOCTU M CHHOBUAJIBHBIE CYMKH.

1. BHyTpHCycTaBHbBIE CBSI3KH — 3TO (PMOPO3HBIE CBSI3KH, TIOKPHITHIE CHHOBHAILHON MeMOpa-
HOM, KOTOPBIE CBSA3BIBAIOT CYCTaBHbIE MTOBEPXHOCTH B KOJICHHOM CYCTaBe, B CyCTaBe rOJIOBKHU pedpa u
Ta300eipeHHOM cycTaBe. OHU yIepKUBAIOT CYCTaBHBIE TOBEPXHOCTH OTHOCHTEITBHO JIPYT Apyra. JTa
(yHKIIMSI 0COOEHHO YETKO BUIHA Ha IPUMeEpe KPEeCTOOOPa3HBIX CBS30K KOJIEHHOTO cycTaBa. [1pu ux
paspbiBe HAOMIONAETCSI CUMITTOM «BBIIBUKHOTO SIIIUKA», KOTJa MPH CTUOAHUM B KOJIEHHOM CYCTaBe
roJIeHb CMeIaeTcsl TI0 OTHOIICHHIO K Oenpy Kriepenu u k3aau Ha 2-3 cM. CBs3Ka rojioBKU Oejipa
CITy’KUT MPOBOIHUKOM COCY/IOB, TUTAIOIINX CYCTaBHYIO FOJIOBKY.
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2. BHyTpucycTaBHbIe XPsIu — 3T0 (pUOPO3HBIE XPAIIH, PACTIONAralOIIUecs MEXIY CYCTaB-
HBIMH TIOBEPXHOCTSIMM B BHUJIE TUIACTMHOK. [lIacTHHKA, MONHOCTBIO pasiensionasi CycTaB Ha JBa
«3Taxa», HA3bIBAETCS CYCTABHBIM TUCKOM (discus articularis). ITpu 3TOM 00pa3yloTcsi 1Be pa3zieseH-
HbIE TIOJIOCTH, KaK, HAPUMEpP, B BUCOYHO-HIKHEUETIOCTHOM cycTaBe. Ec mosocts cycraBa pasjie-
JISIeTCs TUITACTUHKAMM XPSIIa TOJIBKO YaCTUYHO, T. €. IUIACTUHKU UMET (popMy TOTYIYHUS U Kpa-
SIMU CpAILIEHBI C KaICYJION, — 9TO MEHUCKU (rmenisci), KOTOpbIe MpeCcTaBIeHbl B KOJIEHHOM CYCTaBe.
BHyTpucycTaBHbIe XpSIIM 00CIIEUNBAIOT KOHTPYSHTHOCTh CYCTaBHBIX TIOBEPXHOCTEH, YBETMUMBAS
TEM CaMbIM 0OBEM JIBUKEHUI M MX pa3HOOOpa3ue, ClioCOOCTBYIOT CMATYEHHUIO TOMYKOB, YMEHBIIIe-
HUIO JIaBJICHUs HA MOJJIeKAIIUe CYCTaBHbIE TOBEPXHOCTH.

3. CycraBHasi ryd6a — 310 (pMOPO3HBIH X PAIT KOTBIEBUTHON (DOPMBI, TOTIOTHSIONIHIH IO KPao
CYCTaBHYIO SIMKY; ITPY 9TOM OJIHUM KpaeM ryda cpailieHa ¢ KarCyJIoi CycTaBa, a IpyruM MepexoquT
B CYCTaBHYIO NoBepXHOCTh. CycTaBHas ryda BCTpeyaeTcsl B IByX CyCTaBax: IUIEUeBOM U Ta300eIpeH-
HoM (labrum glenoidale, labrum acetabulare). OHa yBeIMUMBAaeT IUIOLIA/lb CYCTAaBHOM ITOBEPXHOCTH,
Jenaer ee rIyoxke, OrpaHMYMBAs TEM CaMbIM OObEM JIBIIKEHHI.

4. CuHoBHAJIbHBIE CKJIAAKHU (plicae synoviales) — 310 Oorarbie COCylIaMU COCTUHHUTEITb-
HOTKaHHbIe 00pa30BaHMS, MMOKPHITEIE CHHOBUAILHOW 000J104KOl. Eciiu BHYTpH HUX CKarUTUBAeTCs
KUPOBast KJIeTYaTKa, To 00pas3yloTcs KUPOBbIe CKIaAKH. CKIIJKK 3aMOTHSIOT CBOOOIHBIE TPOCTPaH-
CTBA TOJIOCTH CyCTaBa, UMeloIIel Oonbinue pasmepbl. CriocoOCTBYSI YMEHBIIICHUIO TIOJIOCTH CYCTaBa,
CKJIQIKM KOCBEHHO YBEJIMUMBAIOT CIETUIEHHE COUJICHSTIONIUXCS TOBEPXHOCTEN M TEM CaMbIM YBEJIH-
YUBAIOT OOBEM JABUKEHUI.

5. CecamoBuaHbI€ KOCTH (0ssa sesamoidea) — 3T0 BCTABOYHBIE KOCTH, TECHO CBSI3aHHBIC C
Karcysaol CycTaBa M OKPYKAOIIMMH CYCTaB CYXOXWIMAMH MbIl. OgHa U3 MOBEPXHOCTEN Y HUX
MOKPHITA THAJTMHOBBIM XPSIIIOM M OOpallieHa B MOJIOCTh CycTaBa. BcTaBouHbIe KOCTH CITOCOOCTBYIOT
YMEHBIIICHUIO TTOJIOCTH CYCTaBa M KOCBEHHO YBEJIMYMBAIOT 00beM JBHXeHUI B HeM. OHM TakkKe SIBJIsI-
I0TCSI OJIOKaMM I CYXOKMJIMHI MBI, IEMCTBYIOIMX Ha cycraB. Camasi OoJbIasi cecaMOBHIHAS
KOCTh — 3TO HAJKOJIEHHUK. MeJKie cecaMOBHIHbIE KOCTH YacTO BCTPEYAIOTCS B CyCTaBax KHUCTH,
cromnbl (B MeK(aJaHTOBBIX, 3aMSICTHO-TISICTHOM CycTaBe 1-ro nmasislia u ap.).

6. CuHoBHaJbHBIE CYMKH (bursae synoviales) — 310 HeOOJbIIINE TIOJOCTH, BBICTIAHHBIE CHHO-
BUAJILHON MEMOPaHOM, 9aCTO COOOIIAIOIIUEC C MOJIOCTHIO CycTaBa. BennunHa ux cocrasiser ot 0,5

o 5 CM3. bonbiioe Koau4ecTBo Ux BCTpEYACTCA B CyCTaBax KOHEYHOCTEN. BHYTpI/I HUX CKAIlJIMBACTCA
CUHOBHAJIbHASA JKUJAKOCTb, KOTOPAsA CMA3bIBACT PAAOM PACIIOJIOKCHHBIC CYXOXKNJIUA.
HBI/I)KCHI/IH B CYCTaBaxX MOT'YT OCYIIECTBJIATHCA TOJIBKO BOKPYT TPEX ocei BpallICHUA:
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Puc. 1.7. ®opmsl cycTaBoB (Ha MpUMeEpe CyCTABOB KUCTH):
1 — 3NUNCOUHBIN; 2 — CeAJIOBUAHBIN; 3 — IAPOBUIHBII; 4 — OJIOKOBUAHBIN; 5 — MJIOCKUHT

— ¢poumanwroti (0ch, COOTBETCTBYIOIAsA (DPOHTAIBHON TUIOCKOCTH, pa3fAeiAIONIed TEJIO Ha

NEPEIHIOI U 3a/IHIOI0 HOBCpXHOCTI/I);
— CazummaJsnbHoll (OCB, COOTBETCTBYIOIIIAA CaruTTaJIbHOU IINIOCKOCTH, pa3nemnomef71 TEJIO Ha

MIPaBYIO U JIEBYIO MMOJIOBUHBI);
— BEPMUKANBHOIL, U CBOEN COOCTBEHHOM OCH.
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Jl1s1 BepXHel KOHEYHOCTU BEPTUKAJIbHAS OCh IPOXOIUT Yepe3 LIEHTP FOJIOBKY IJIEYEBOM KOCTH,
TOJIOBOUKY MBIIIIENIKA TUIEYEBOM KOCTH, TOJIOBKY JIy4€BOM M JIOKTEBOI KOocTel. [l HUKHEN KOHeU-
HOCTH — TIO MPSIMOU JIMHUM, COEIMHSIOIIEN NePEeIHIO BEPXHIOI OCTb MOJAB3JOIIHOW KOCTH, BHYT-
PEHHMIA Kpall HaJKOJIEHHUKA 1 Ooutbinoi nasen. CycTaBHast MOBEPXHOCTh OHOM U3 COWICHSIOIINXCS
KOCTel, uMeroInast (popMy roJIOBKM, MOKET OBITh IIPE/ICTABICHA B BUE IIapa, JUTUIICA, CeJIIa, IIMIMH-
apa v 65oka (puc. 1.7). Kak1oi u3 3TUX MOBEPXHOCTEN COOTBETCTBYET M CycTaBHasI ssMKa. Cremyer
OTMETHTh, YTO CYCTaBHAsI TIOBEPXHOCTh MOXKET ObITh 0Opa30BaHa HECKOJIbKUMH KOCTSIMH, MPUIAI0-
IIMMHU €1 B COBOKYITHOCTHU OIpe/iesieHHYI0 (popMy (HanmpuMep CycTaBHAsi HOBEPXHOCTh, CPOPMHUPO-
BaHHAs KOCTSIMU ITPOKCUMAJIBHOTO PsiJia 3aIlsICThs).

JIBUkeHUs1 B CycTaBaX BOKPYI OCEW BpaIllEHUsl OIpPENENIsAIOTCs TeOMEeTpUYecKor ¢opMon
CYCTaBHOH TOBepXHOCTH. Hamprmep, mwimHAp U OJOK BpaIalOTCS TOJBKO BOKPYT OIHOH OCH;
3JUUTMIIC, OBaJl, CEAJIO — BOKPYT ABYX OCEil; IIap WM IJI0CKask HOBEPXHOCTh — BOKPYT TPEX.

KonuectBo 1 BO3MOKHBIE BUbI JBUKEHUN BOKPYT CYILECTBYIOIIMX OCE BpallleHUs Mpej-
craByieHbl B Ta0n. 1.2, 1.3. Tak, BOKpyr (bpOHTAJIBHOW OCH OTMEYAIOTCs JBa BUAA JBUKEHUH (CTH-
OaHMe 1 pa3rudaHue); BOKPYT CaruTTAIbHOW OCH TaKkKe JIBa BU/A JBIKEHHUI (IPUBEICHUE W OTBE-
JE€HUe); MpU Mepexole ¢ OAHOU OCH Ha JIPYrylo BO3HHMKAET €Ile OJHO IBUKEHHE (KpyroBoe, Wiu
KOHUYECKOE); BOKPYT BEPTUKAJIbHON OCH — OJIHO JIBUKEHHUE (BpAILEHUE), HO Y HErO MOTYT OBITh O/~
BU/Ibl: BpALlICHUE BHYTPb UM HapyXKy (IPOHALMS WU CYIIUHALINSA).

Takum 06pa3oM, CyIIECTBYIOT BCEro 6 BUIOB JIBMKEHHA. BO3MOKHBI U JIOTIOTHUTEILHBIC JIBU-
KEHHUsI, TAKME KaK CKOJIb3SIIME, MpYXKUHsIMe (ylaleHre u CONMMKeHNe CYyCTaBHBIX MOBEPXHOCTEH
IIPU CKATUU U PACTSKEHUM) U CKPYUYMBaHUE. DTU ABUKEHUSI OTHOCATCS HE K OTIEJbHBIM CyCTaBaM,
a K rpyrmmne KOMOMHUPOBAHHBIX, HATPUMEP MEXKITO3BOHOUHBIX.

Tabauua 1.2
Ocn BpaleHusi, KOJN4€eCTBO H BUJIbI BO3MOKHBIX JBMKEeHHH
Ocwu BpallieHWs, BOKPYT KOTOpbIX Konu4ecTso L
COBEpLUATCH OBHWMEHMA BO3IMOMHBEIX ,E,EM)KEHML’I BI.-"IﬂhI ESNDRHLCRBMRGHIN
OpoHTankHas 2 CrubaHue, pasrnbaHue
CarutraneHan 2 MpveepeHve, oTBeAeHWE
@poHTanbHas 1 caruTTansHan 5 CrubaHue, pasrubaHue, npueene-
HWe, OTBEAEHUWE, KDYrOBOE ABUXKE-
HWe (KoHWHeckoe)
BepTukansHas 1 Bpawenue (nogevakl BpaLleHms:
BHYTPb M HApYXXy; NpOHaLMa, cynu-
HaLus)
Tabauya 1.3

MakcumMaJibHO€ KOJHYeCTBO BO3MOKHBIX BH/IOB JIBH:KEHHI B CyCTaBaXx, 3aBUCSIIee
OT KOJIHYeCcTBa oceil BpameHus1 1 (popMbl CyCTaBHON MOBEPXHOCTH
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Dopma cycTaBHOW Peanwn MbIE OCK Konuyecte ..
OcHocTs cycTaea I'?UBED:HOCTM aspzﬁem?i i ,[?BMH(GHI-‘IFIG Buasl oBMxeHMA
OnHOOCHBIA BrnokoeuaHkIA PpoHTanbHan 2 Crubanue, pasrnbaHue
BpawarensHbli BepTtukansHan 1 Bpallenue
(LMNUHOPWHECKWIA)
[ByocHbIA ONNUNCoBUAHBLIN, CarutransHas 5 Crubanue, pasrnbaHue,
CceanoBuaHbLIN W thpoHTanebHas npueegeHue, oTEege-
HWEe, KPYroBOe ABWXKE-
Hue
MblLLenkoesliA ®poHTankHan 3 Crubadue, pasrnbavue,
W BepTUKanbHas BEpawierHne
MHoOroocHsIi LWapoemAaHeIA, M®poHTaneHas, ca- 6 Crubanue, pasrubanue,
NNOCKUIA ruTTaneHas v Bep- npueefeHue, oTeeae-
TMKansLHas HUe, KpYroBoe OBMKE-
HUWe, BpaLleHue

Hcxons u3 kiaccupuKkalyy CycTaBoB, HEOOXOIMMO JaTh XapaKTEPUCTHKY KakKIOW OTIETbHOM
rpyIirme.

I. Knaccudukanus cyctaBoB 1o ocsiM BparlieHust 1 hopMe CYCTaBHBIX OBEPXHOCTEN:

OHOOCHBIE CYyCTaBbl — 3TO CYCTaBbl, B KOTOPBIX COBEPIIAIOTCS JBMKEHHS TOJIBKO BOKPYT
Kakou-1mo0 ogHoit ocu. [IpakTUUecKu Takol Ochlo sIBJsieTcsl OO (ppoHTaNbHAS, JIMOO BEpTH-
kanbHast. Ec ock (bpoHTaNIbHAS, TO B 9TUX CyCTaBaX COBEPILNAIOTCS JIBUKEHUSI B BUJE CrUOAHUS
u pasrudanus. Ecnu ke och BepTHUKajbHAsl, TO BO3MOKHO TOJBKO OIHO JIBUKEHHE — BpAILCHHUE.
[IpencraButesisiMu OHOOCHBIX CYCTaBOB IO (DOPME CYCTaBHBIX MOBEPXHOCTEN SIBJISIOTCS: IUAJIMH-
apudeckuii (articulatio trochoidea) (BpamareabHbIN) H 0J10KOBUAHBIN (ginglymus). lnnuunpu-
YEeCKHE CYCTaBbl OCYLIECTBIISIOT JBMKEHHS BOKPYI BEPTHKAJIBHOW OCH, T. €. COBEpINAIOT Bpallle-
Hue. [IpumMepom TakuX CyCTaBOB SIBJISIOTCS: CPEIUHHBIN aTJIAHTOOCEBOM CYCTaB, MPOKCUMAIIBHBIN U
JWCTAJILHBIN JTy4eJIOKTEBbIE CYCTABBI.

BoKOBUAHBIN CycTaB MOXOX Ha LMJIMHIPUYECKUH, TOJIBKO pacIionaraercsl He BEepTUKAJIBHO,
a TOPU3OHTAJILHO U UMeeT Ha CYCTaBHOM rOJIOBKe IpelOellioK, a Ha CYCTABHOW SIMKE — BBIEMKY. 3a
cuet rpe0elka ¥ BRIEMKH HEBO3MOKHBI CMEILIEHUsI CYCTaBHBIX IMOBEPXHOCTEN B cTOpoHbl. Karicyna
y TaKMX CYCTaBOB CBOOOHA CIIEPEM M C3a/1U U BCEr/la YKperuleHa OOKOBBIMYU CBSI3KaMU, HE MPeIsiT-
CTBYIOIIMMHU JBHKEeHUSIM. PaboTaioT GI0KOBHIHBIE CYCTaBbl BCETa BOKPYT (PpOHTANIBHOM ocH. [1pu-
MEPOM SIBJISIOTCS MekK(aJIaHTOBBIE CYCTABBI.

Pa3sHOBUIHOCTHIO OJIOKOBUIAHOTO CyCTaBa SIBJISETCS YJIMTKOBBIN (articulatio cochlearis), wnm
BUHTOOOPA3HBIH, CYCTaB, y KOTOPOTO BhIeMKa M IpeOellIoK CKOIIEHbl, IMEIOT BUHTOBOM Xo/1. [Ipume-
POM YJIMTKOBOT'O CYCTaBa CITYXKHUT TUIEUEIOKTEBOH CYCTaB, paOOTAIONINIA TaKkKe BOKPYT (DPOHTATBHOM
ocH. Takum 06pa3oM, y OAHOOCHBIX CYCTaBOB UMEETCsI OIH WJIM 1Ba BUJIA JBIKEHUS.

JIByoCHBIE CyCTaBbl — CYCTaBbl, padOTaIOIIHe BOKPYT ABYX U3 TPEX MMEIOIIMXCS OCel Bpa-
mieHus1. Tak, eciy JBMKEHUs] COBEPILIAIOTCS BOKPYT (PPOHTAIBHOM M CarUTTaJIbHOM OCEW, TO TaKHe
CYCTaBbl Pean3yloT 5 BUJIOB [BIKEHUIA: crubaHue, pasrubaHue, IpuBeJeHue, OTBeIeHUEe U Kpyro-
Boe JBIskeHue. [1o (popme cycTaBHBIX TOBEPXHOCTEH STH CYCTaBhI SIBJISIOTCS SJIIUNICOMTHBIMH WJIH
ceqmoBUAHBIMU (articulacio ellipsoidea, articulatio sellaris). TIpumepbl SJUTUIICOUTHBIX CYCTaBOB:
aTJIaHTO3aThUIOYHBIN U JTyUe3arsiCTHBIN; CeJUIOBUIHOTO: 3aISICTHO-TISICTHBIN CycTaB 1-ro maselia.

Ecnu nBukeHns ocylecTBIsAI0TCS BOKPYT (PPOHTATIBHOM U BEPTUKAJIBHOM OCEH, TO BO3MOKHO
peanu3oBarh TOJBKO TPU BUJA ABWXKEHUN — cruOaHue, pasruGanue u BpameHue. ITo ¢opme 310
MBIIIEJKOBBIE cycTaBbl (articulacio bicondyllaris), Hanipumep KOJEHHBIA U BACOYHO-HUKHEUETIOCT-
HOU CYCTaBBl.

MBpl11esIKOBBIE CYCTaBbl — TO NepexoAHast (popmMa Mekay OOJHOOCHBIMU M JBYOCHBIMHU CYCTa-
Bamu. OCHOBHOM OCBIO BpallleH!sI B HUX sIBJIsieTCs (DpOHTaIbHAsL. B OTIM4Me OT OIHOOCHBIX CYCTaBOB
B HUX OOJIbIIIE PA3HOCTD TUIONIA/ICH CYCTABHBIX MIOBEPXHOCTEH, a B CBSI3U C TUM U 0ObEM JIBUKEHUI
YBEJINYUBAETCSI.
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MHoroocHble CycTaBbl — 3TO CyCTaBbl, IBMKEHHSI B KOTOPBIX OCYILIECTBIISIOTCS] BOKPYT BCEX
Tpex ocel BpaiieHus. OHU COBEPIIAIOT MAKCHMAILHO BO3MOKHOE KOJIMYECTBO IBUKEHUH — 6 BUIOB.
[To popme 310 mapoBuaHbIe cyctaBbl (articulatio spheroidea), Hanipumep TIeueBoi. PazHoBu-
HOCTBIO IAPOBUIHOTO CyCTaBa SIBJISAETCS dameoOpasubli (articulatio cotylica), i OpexoBUI-
HBbIi (articulatio enarthrosis), HanipuMep Ta300eJpeHHBIN. [J1s1 Hero xapakTepHa IyOoKast CycTaBHasI
sIMKa, MPOYHAas Karcyna, yKperuleHHas: CBsI3KaMu, 0ObeM JIBIKeHUI B HeM MeHble. Eciu moBepx-
HOCTb IIIapa UMEET OUeHb OOJBINON pauyCc KPUBU3HBI, TO OHA PUOIMKAETCS K TUIOCKOW TIOBEPXHO-
cru. CycraB ¢ TakoW IOBEPXHOCTBIO Ha3bIBAETCS IVIOCKUM (articulatio plana). J171 IJIOCKUX CYCTaBOB
XapaKTepHbl HEOOJIbIIIAsi PAa3HOCTh TUIONIAJIEN CYCTAaBHBIX MOBEPXHOCTEH, KPETIKUe CBS3KH, JBUXKeE-
HUSl B HUX PE3KO OrpaHWYEHbl MM BOOOIE OTCYTCTBYIOT (HalpuMep B KPECTIIOBO-TIOB3I0ITHOM
cycTaBe). B cBs3U ¢ 9TUM J1aHHBIE CYCTaBbl HA3bIBAIOT MAJIONIOABMKHBIMU (aMpuapTpo3aMm).

II. Knaccuguxkaiys cycTaBoB 110 KOJIMYECTBY CYCTaBHBIX TOBEPXHOCTEN.

IIpocroii cycras (articulatio simplex) — 3T0 cycTaB, UMEIOIIHI TOJILKO JIBE€ CyCTaBHbIE TTOBEPX-
HOCTH, KaXJasi U3 KOTOPBIX MOXeET ObITh 00pa30BaHa OAHOMW MM HECKOJIBKMMU KocTsiMU. Hanpumep,
CyCTaBHbIE TIOBEpXHOCTH Me:K(aTaHTOBBIX CYCTaBOB 0Opa30BaHbI TOJIBKO JBYMS KOCTSIMH, a OJIHA U3
CYCTaBHBIX TIOBEpXHOCTEW B JIy4€3aIlsICTHOM CyCTaBe 00pa3oBaHa TpeMsi KOCTSIMHU MPOKCHUMAIbHOTO
psizia 3arsiCThs.

CaoxxHbli cycTas (articulatio composita) — 3TO CyCTaB, B OJJHOU KaricyJie KOTOPOTro HaXOAUTCS
HECKOJIbKO CYCTaBHBIX TOBEPXHOCTEH, CIIeIOBATEIbHO, HECKOJIBKO MPOCTBIX CYCTABOB, CIIOCOOHBIX
(byHKIIMOHMPOBATh KaK BMECTe, TaK U OTIENbHO. [IpuMepoM CI0KHOTO cycTaBa SIBISIETCS JIOKTEBOU
CyCTaB, UMEIOLIHI 6 OT/IENIbHBIX CYCTAaBHBIX MIOBEPXHOCTEN, 00pa3yIoNMX 3 MPOCTHIX CyCTaBa: Iiede-
JIy4€BOM, TUIEUEIOKTEBOM, POKCUMAJIBHBIN JIy4eslOKTeBO. HekoTopble aBTOPBI K CIIOKHBIM CyCTa-
BaM OTHOCSAT Y KOJICHHBIH CyCTaB. YUUTHIBasI CYCTABHBIE IOBEPXHOCTH HA MEHHUCKAX U HATKOJICHHUKE,
OHU BBIICJSIIOT TAKKE MPOCThIE CYCTaBbl, KaK OePEeHHO-MEHUCKOBBIN, MEHUCKO-O0IbIIIeOEPLOBBIN U
Oe1lpeHHO-HA/IKOJICHHUKOBBIA. MBI CUMTaeM KOJICHHBIH CYCTaB IMPOCTBIM, TAK KAK MEHUCKH U HAJIKO-
JIEHHUK SIBJISTIOTCS] BCTIOMOTATEIbHBIMU JIEMEHTaMHU.

1. Knaccudukanus cyctaBoB 110 OJHOMOMEHTHOM COBMECTHOM (DYHKIIMH.

Kom6unnpoBaHHble cycTaBbl (arficulatio combinatoria) — 3TO CyCTaBbl, aHATOMUYECKU pa3-
OOIIEHHBIE, T. €. HAXOJSIIMECS B PA3IMYHBIX CYCTABHBIX Karcy/aax, HO (PyHKIIMOHUPYIOIINE TOIBKO
BMecTte. Hanpumep, BUCOUHO-HMKHEUEIIOCTHOM CYCTaB, IPOKCUMAJIbHBII U AUCTAJIbHBIN JTyYeJIOKTe-
Bble cycTaBbl. ClieyeT MOJUYepKHYTh, YTO B UCTUHHBIX KOMOMHUPOBAHHBIX CYCTaBaX HEJb3sl COBEp-
[IUTh ABWXKEHUE TOJIBKO B OMHOM M3 HHX, HAIPUMEP TOJBKO B OFIHOM BHCOYHO-HIKHEUETIOCTHOM
cyctase. [Ipy KOMOMHAIMY CYCTaBOB C Pa3IMYHBIMU (DOPMaMU CYCTABHBIX TIOBEPXHOCTEH JIBUKEHUS
peau3yloTcs 1o CYCcTaBy, MMEIOIIEMY MEHbIIIee YMCII0 OCed BpaIlleHHSI.

daxkTophl, onpeesiomue 00beM JBUKEeHHIl B CyCTaBax.

1. Ihaenvlii hakmop — Pa3HOCTD TUIOIIAIEH COUICHSIIONIMXCS CYCTaBHBIX MOBepXHOCTel. M3
BCEX CYCTaBOB HaMOOJbIIAs Pa3HOCTh IUIOMIAAEH CYCTABHBIX TMOBEPXHOCTEW B IUICYEBOM CYCTaBe
(MIoMIaah TOJIOBKY IJICUEBOM KOCTH B 6 pa3 OoJbIle IJIOMIAM CYCTaBHOW BIAJUHBI HA JIOTIATKE),
MO3TOMY B IUICUEBOM CYCTaBe CaMblid OOJBINION OObeM ABWMKEHUH. B KpecTIOBO-TOAB3IOIIHOM
COYJICHEHUH CYCTaBHBIE MOBEPXHOCTHU MO TUIOIMIAAM PABHBI, TIO3TOMY JIBUKEHHUSI B HEM MPAKTUYECKU
OTCYTCTBYIOT.

2. Hanmnyue BciomorartesbHBIX 1eMeHTOB. Harmpumep, MEHUMCKY M AUCKY, YBEJINYMBasi KOH-
I'PY2HTHOCTb CYCTABHBIX TOBEPXHOCTEH, YBEJIMUMBAIOT 00beM JIBMKeHUi. CycTaBHbIE T'yObl, yBEJTMUH-
Basl TUIONIA/Ib CYCTaBHOH MOBEPXHOCTH, CIIOCOOCTBYIOT OrPaHUYEHUIO IBMKeHUI. BHyTprCycTaBHbIE
CBSI3KM OT'PAaHUYMBAIOT JIBUKEHUS TOJIBKO B OIPEIEICHHOM HarpaBieHNH (KpecTooOpa3Hble CBSI3KU
KOJIEHHOTO CYCTaBa He PEMATCTBYIOT CTHOaHUI0, HO TPOTUBOJEUCTBYIOT UpE3MEPHOMY Pa3THOAHUIO).

3. KomOuHaius cyctaBoB. Y KOMOMHMPOBAHHBIX CYCTaBOB [BMKEHHS OMPENessIoTCs MO
CyCTaBy, UMEIOIIEMY MEHbIIIee YMCIIO OCel BpallleHHsl. XOTsi MHOTHE CYCTaBbl, HCXOAS U3 (POPMBI
CYCTaBHBIX TIOBEPXHOCTEM, CIIOCOOHBI BBHIMOJHSATH OOJBIINN 00bEM JBMKEHHIA, OH Y HUX OrpaHUYeH
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u3-3a KomOnHarmu. Hanpumep, no (popMe cycTaBHBIX MOBEPXHOCTEH JIaTepaibHbIe aTIaHTOOCEBbIE
CYCTaBbl — TUVIOCKHE, HO B pe3yJibTaTe KOMOMHAIIMM CO CPEAMHHBIM ATIAHTOOCEBBIM CYCTABOM OHU
paboTaloT Kak BpamareabHble. ITO ke OTHOCUTCS U K cycTaBaM pedep, KUCTH, CTOIIBI U Ap.

4. Cocrosinue Karicysibl cycrtaBa. [Ipy TOHKOH, 31aCTUYHOMN KarcyJie JBUKEHUsI COBEPILAIOTCS B
6onbliieM oobeMe. [laxke HepaBHOMEpPHAS TOJIIMHA KAICYJIbl B OJHOM M TOM K€ CyCTaBe CKa3bIBaeTCsl
Ha ero padore. Hampumep, B BHCOYHO-HIKHEUETIOCTHOM CYCTaBe KariCyjia TOHBIIE CIIepe, YeM
c3a111 U COOKyY, TIO3TOMY HauOOJIbIIIAsl IOABMKHOCTh B HEM UMEHHO KIepe/Iy.

5. YkperieHue Karicyisl cycraBa cBs3KamMu. CBS3KM OKa3blBAaIOT TOPMO3SILEE U HAIPaBIISIO-
Iee JerCTBUEe, TaK KaK KOJIJTATeHOBbIE BOJIOKHA OOJNAIAI0T HE TOJIBKO OOJBIION MPOYHOCTHIO, HO U
MAaJION PacTSKMMOCTBIO. B Taz00enpeHHOM cycTaBe MOIB3AONIHO-OeIpeHHasT CBA3KA MPENsATCTBYET
Pa3rudaHuio ¥ IOBOPOTY KOHEUHOCTH KHYTPH, JIOOKOBO-OeIpeHHasi CBSI3Ka — OTBEJCHHIO U Bpallle-
HUI0 HapyKy. Camble MOIIIHBIE CBSI3KM HAXOAATCS B KPECTLIOBO-TIO/IB3/I0IIHOM CYCTaBe, I03TOMY JJBU-
KEHUI B HEM MPaKTUUYECKU HET.

6. Mpimiiiel, okpyskatompe cyctaB. O0anas HOCTOSHHBIM TOHYCOM, OHH CKPETUISIOT, CONMMKAIOT

1 (PUKCUPYIOT cowleHsomecs Koctu. Cuiia MblIeyHOM TATU cocTasiisieT Ao 10 kr Ha 1 cM? Torte-
pEeUHMKA MBIIIBL. ECIM yoanuTh MBIIIIbI, OCTaBUTh CBSI3KU U Karcyily, TO 00beM ABUKEHUI Pe3Ko
Bo3pacraeT. Kpome HenmocpencTBeHHOro TOPMO3SIILIEro AeWCTBUSI HA IBUKEHHS B CYCTaBaX, MBIIIILIbI
OKa3bIBAIOT U KOCBEHHOE — Uepe3 CBS3KH, OT KOTOPHIX OHU HAUMHAIOTCSI. MBIIILIBI TP CBOEM COKpa-
IIEHUU JeNAl0T CBS3KU HEMOAATIMBBIMU, YIIPYTUMH.

7. CuHOBHaJIbHASA KUIKOCTh. OHA OKa3bIBa€T CLEILISIOIIEE BO3ACUCTBUE U CMA3bIBAET CYCTAB-
Hble MMOBepXHOCTU. [Ipu apTpo30-apTpuTax, KOrua HapylaeTcs BblIeJeHNe CUHOBUAIBLHOM KUIKO-
CTH, B CyCTaBaX MOSIBJISIIOTCS O0JIb, XPYCT, 00bEM ABUKEHUN YMEHBITACTCSI.

8. BuHToBOE OTKJIOHEHHE. VIMeeTcsi OHO TOJIBKO B IUIEYEJIOKTEBOM CYCTaBE M OKA3bIBAET TOP-
Mo3silTiee BO3/ICHUCTBUE MPU JBUKEHUSIX.

9. ArmocdepHoe naBienre. OHO CrIOCOOCTBYET COMPUKOCHOBEHHIO CYCTABHBIX TTOBEPXHOCTEH

¢ cuoit 1 kr Ha 1 eM?, OkasbiBaet paBHOMEpHOE CTATUBAIOIEE BO3JEHUCTBHIE, CIIEOBATEIBHO, YMe-
PEHHO OrpaHUYMBAET BHKEHUS.

10. CocrosiHue KOXHM M TOAKOKHOW KUPOBOW KJIETUATKHU. Y TYUHBIX JIIOIeH 00beM JBHKe-
HUI BCEr/ia MEHbIIIe U3-32 OOUIbHOM MOJKOKHOM KUPOBOW KJIETUATKU. Y CTPOWHBIX, HOATSHYTHIX, Y
CIIOPTCMEHOB JBWKEHUSI COBEpIIAIOTCs B OosbliieM oObeme. [1pu 3a00seBaHMsAX KOKH, KOTIa Tepsi-
eTCsl MACTUYHOCTD, JABWKEHHUsI PE3KO YMEHBINAIOTCS, & HEPEIKO TOCIE TSKENIbIX 0KOTOB, PaHEHHI
00pa3yIoTCs KOHTPAKTY b, TAKXKE 3HAYUTETLHO MPETISITCTBYIONINE TBIKEHUSIM.

Jns onpeneneHust oobeMa JBUKEHUI B CYCTaBaX CyHIECTBYET HECKOJIBKO METOOMK. TpaBma-
TOJIOTY OIPEAEIISIIOT €ro ¢ TIOMOIIBI0 yriioMepa. it KaXJoro cycraBa orpeieieHbl CBOM MCXOIHBIE
NosI0XkeHUs. VICXOIHBIM TIOJIO)KEHUEM /17151 TIJIEYEBOT0 CYCTaBa SIBJISIETCS TIOJIOKEHUE PyKH, CBOOOIHO
CBHICAIOIIEH BIOMb TyJoBUINA. [{71s1 JIoKTeBOrO cycraBa — moiaHoe pasrudanue (180°). Iponanwio u
CYNUHALIMIO OIPEENSIOT TIPYU COTHYTOM MO MPSMBIM YIJIOM JIOKTEBOM CYCTaBe W MPU YCTAHOBKE
KHMCTH B CarUTTaJIbHOM IJIOCKOCTH.

B anaTomMuyeckux MCCIEIOBAHUSAX BEJIMUYHMHY yIJIa MOABMKHOCTA MOXKHO PacCUMTaTh IO pas-
HOCTHU YT BpallleHWsI Ha KaXJOH M3 COWIEHSIOMIMXCS CYCTaBHBIX MOBepXHOCTel. BenmmumHa yria
TIOJIBM)KHOCTH 3aBUCHT OT psifia (pakTOpOB: 1M0J1a, BO3pPACTa, CTENIEH! TPEHUPOBKH, MHANBUIYATbHBIX
0COOEHHOCTEH.

1.15. COEAUHEHHU S KOCTEN TYJIOBHUIIIA

K COCOMHEHUAM KOCTen TYJIOBUIIA OTHOCATCA COCANHECHUA IIO3BOHKOB, pe6ep U I'pyYAUHBI.
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CoeauHeHHusI NO3BOHKOB

VY TUNHUYHBIX MO3BOHKOB pa3nyaloT COEAUHEHUS T, AYT U OTpOocTKOB (puc. 1.8). Tenma aByx
COCEIHUX TIO3BOHKOB COEIMHSIIOTCS IPU TIOMOIIM MEXIT03BOHOUHBIX JIUCKOB (disci intervertebrales).
Oo6miee nx yncino — 23. Takoit JUcK OTCYTCTBYeT TobKo Mexaylullmeitneivu mozBonkamu. Cymmap-
Hasl BBICOTA BCEX MEKITO3BOHOUHBIX TUCKOB COCTAaBJISIET MPUOIU3UTENBHO YETBEPTh IMHBI TIO3BO-
HOYHOTO CTOJNOA.

JIMCK MOCTPOEH MPerMYIIIECTBEHHO U3 BOJIOKHHUCTOTO XPSIIa U COCTOMT U3 ABYX YacTei, mepe-
XOASIIUX MOCTENIEHHO JIpyT B Apyra. [1o nepudgepun pacronaraercsi puOpo3HOE KOJBIO, COCTOSIIEE
U3 KOHIIEHTPUYECKUX TUIACTUHOK. [1yUKy BOJIOKOH B TUIACTMHKAX MUAYT KOCO, MTPU STOM B COCETHUX
CJIOSIX OHU OPUEHTHPOBAHbI B TPOTHUBOIOJIOKHBIX HANpaBJieHUsX. LleHTpasibHy10 yacTh JUCKa COCTaB-
nseT cryaenucroe siapo. OHo cocrout u3 amopdHoro BeriectBa xpsmia. CTyaeHUCToe siipo AUCKa
CMEIIIEHO HEeCKOJIBKO K3a/IH, CAABJICHO TeJIaMH JBYX COCEJHUX ITO3BOHKOB U SIBJISIETCS aMOPTU3aTO-
POM, T. €. UTPaeT POJib TMACTUIESCKON MOAYIIKH.

[Tnomans aucka Oosble, YeM TUIOHIA TeJl COCETHUX MO3BOHKOB, TIO3TOMY B HOPME MEKIIO-
3BOHOYHBIE JIMCKH BBICTYTAIOT B BUJE BAJIMKOB 32 MPEJIeITbl KPaeB Tell MO3BOHKOB. ToMIIMHA TUCKOB
(BBICOTA) CYIIECTBEHHO pa3jiMyaeTcs Ha MPOTSKEHUWH TO3BOHOUHOro cronda. Hanbosnbiasi BeicoTa
OT/IEJIbHBIX JIUCKOB B IIETHOM OT/eJIe COCTaBJsIeT S—6 MM, B IpyIHOM — 3—4 MM, B MosicHUuHOM — 10—
12 mm. TonmmumHa AUcKa MEHsIeTCsl B TIepeAHEe3aAHEM HANPABICHUU: MEXy TPYAHBIMH MMO3BOHKAMU
JWCK TOHBIIIE CIIEpeH, MEX /Y IEHHBIMU 1 TIOSICHUYHBIMU TIO3BOHKAMH, HA0OOPOT, — TOHBIIIE C3a/IH.
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Puc. 1.8 CoenuHeHns1 HIO3BOHKOB:

1 — Teno NO3BOHKA; 2 — MEXKIO3BOHOYHBIN JUCK; 3 — NEepeHsIs MPOJOJbHAS CBA3KA; 4 — JTyuu-
CTasl CBsI3Ka rOJIOBKU pebpa; S — cycTaB rojioBKu pedpa; 6 — BepXHHIA CYyCTaBHOM OTPOCTOK; 8 — MeXk-
rorepeyHas CBsA3Ka; 9 — ocTUCThIN OTPOCTOK; 10 — MexxocTUCThIe CBA3KY; 11 — HaocTUCTast CBSI3Ka;
12 — HMKHUM CYCTaBHOM OTPOCTOK; 13 — MEKIIO3BOHOYHOE OTBEPCTHE.

CHCpC,I[I/I 1 C3aI1 TEJIa ITO3BOHKOB COCAWUHEHBI IBYM S ITIPOJOJIbHBIMU CBA3KAMMU. HCpCJIHHH Ipo-
OOJIbHAasA CBA3Ka UACT 110 nepeleeI?I MOBEPXHOCTH TEJI NMO3BOHKOB U MECKIIO3BOHOYHbIX OUCKOB OT
3aTBUIOYHOM KOCTH A0 NEPBOro0 KpECTHOBOI'O IMO3BOHKA. Casa3ka IMPOYHO COCAMHEHA C NUCKaMU U
Ha,HKOCTHHHCﬁ IMO3BOHKOB, IPEMATCTBYET YPE3MEPHOMY pPa3r MOAHUIO ITO3BOHOYHOI'O CTOJI0A.

3aJIH}IH IMpoaoJibHasA CBA3Ka UACT IO SaﬂHCﬁ MOBEPXHOCTH TEJI MO3BOHKOB OT CKAaTa 3aThlJIOY-
HOW KOCTH U 3aKaHYMBaETCS B KPECTHOBOM KaHaJIC. ITo CpPaBHEHUIO C HCpCIIHCﬁ HpOIIOHbHOfI CBSI3KOM
oHa 0oJjee y3Kad U paClInpACTCAd B 00JIACTH MEKITO3BOHOYHBIX JHUCKOB. C Tenamu ITO3BOHKOB cocau-
HACTCA PBIXJIO U ITPOYHO CPACTACTCA C MEKIIO3BOHOYHBIMU ABIIACTCA AHTATOHUCTOM nepenHeI?I, npe-
MATCTBYET YPE3MEPHOMY CT MOAHUIO ITO3BOHOYHOIO CTOJIOA. 33.I[H}IH MpoaoJibHAasA CBA3KaA ABJIACTCA
AHTaroHuCTOM HCpC,HHCfI, MMPpEATCTBYET YPEIMEPHOMY CrUOaHUI0 MO3BOHOYHOIO CTOJIOA.

I[ym IO3BOHKOB COCOUHAIOTCSA ITPU IOMOIIU KEJIThIX CBA30K. Ux user O6YC.HOBIICH npeo6na—
JaHUEM 3JIaCTUYCCKHUX BOJIOKOH. OHU 3aItoNHSIIOT MPOMCKYTKU MEKAY AyraMU, OCTABJIAA CBO60,H—
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HBIMH MEXKII03BOHOUHBIE OTBEPCTHS1, OTPAaHUUYEHHbIE BEPXHUMU U HUKHUMU TTO3BOHOYHBIMU BBIPE3-
kaMu. HanpaBieHue 3;1acTUYeCKUX BOJIOKOH B CBSI3KaX CTPOrO 3aKOHOMEPHO: OT HMKHEIo Kpas U
BHYTPEHHEW MMOBEPXHOCTU JYTY BhIIIEJEKAIEro M03BOHKA (HaunHas co II meiHoro) — k BepxHemy
Kpalo ¥ Hapy:KHOM MOBEPXHOCTH TYI'M HMKEJIeKallero No3BOHKA. JKenTble CBSA3KM, KaK M MEXIIO-
3BOHOUHBIE JWCKH, 00JIAJAl0T YIPYrOCThIO, CIIOCOOCTBYIOIIEH YKPEIUIEHUIO MO3BOHOYHOTO CTOJIOA.
Bwmecre ¢ Tenamu, Jyramu o3BOHKOB U AUCKaMU OHU (POPMHPYIOT IO3BOHOUHBIN KaHasl, B KOTOPOM
HAXOSATCS CIIMHHOM MO3T ¢ 000JIOUKAMU M COCYIbI.

Me:xnay ABymMsI COCEJHUMM OCTHCTBIMU OTPOCTKAMHU HAXOHSATCSI KOPOTKHE MEXOCTHUCThIE
CBSI3KM, KOTOPbIE CHJIbHEE Pa3BHUTHI B MOSCHUYHOM 0OnacTu. K3aim oHU HEMOCPEICTBEHHO Mepexo-
JAT B HEMAPHYIO HA/IOCTUCTYIO CBSI3KY, BOCXO/ISAIIYIO MO BEPIIMHAM BCEX OCTUCTBIX OTPOCTKOB B BUJIE
HENPEPHIBHOTO TSKA.

B meliHoM oTzese 3Ta CBSI3Ka MPOAOIKAETCS B BBIHYIO CBA3KY, KOTOpasl TSHETCS OT OCTUCTOTO
orpoctka VII melHoro no3BoHKa /10 HapykKHOTO 3aThUIOYHOTO BbIcTyNa. OHa UMeeT BUJ TPEYTOJIbHOM
IUIACTUHKM, PACHOJIIOKEHHON B CAaTUTTAIbHOM IJIOCKOCTH.

Me:xay nonepeyHbIMM OTPOCTKAMM HaXOASATCS MEXKIIONepeyHble CBA3KU. B 1meiHoM otene
OHU OTCYTCTBYIOT. [Ipy COKpaIieHuu MBI 3TH CBSA3KM OPaHUYMBAIOT HAKJIOHBI TYJIOBHILA B CTO-
POHBI.

EnuHCTBEHHBIM NIPEPHIBHBIM COEIMHEHUEM MEXKY IMO3BOHKAMU SIBJISIOTCS MHOTOYMCIIEHHbIE
MEXKIIO3BOHOUHbIE CycTaBhl (articulationes intervertebrales). HuxHue cycTaBHblE OTPOCTKM Kaxk-
JOr0 TUIHAYHOTO BBIIIEIEKAIIErO MO3BOHKA COWIEHSIOTCSI ¢ BEPXHUMM CYCTaBHBIMU OTPOCTKAMU
HUKeJIexallero no3BoHka. CycTaBHbIE TIOBEPXHOCTU Ha CYCTaBHBIX OTPOCTKAX MO3BOHKOB ILIOCKHE,
MOKPBITH TMAJIMHOBBIM XPSAIIOM, CyCTaBHasl Karcyjia MpUKpEIIeHa M0 Kpal CYCTaBHBIX NOBEPX-
Hocreld. [lo ¢ynkumu articulationes intervertebrales SBISIOTCS MHOTOOCHBIMA KOMOWHWPOBAaHHBIMU
cycraBamu. biarogapsi M BO3MOXHBI HAKJIOHBI TYJIOBUITIA BIiepe/] M Ha3aj (CrubaHue v pa3rudaHue),
B CTOPOHBI (IIPUBEJICHUE U OTBEJCHUE), KPYTOBOE ABUKEHHE (KOHUUYECKOE), TOP3MOHHOE (CKPy4MBa-
HUE) U NIPYKUHSLIEE ABUKEHHE.

V NOSICHUYHBIN NO3BOHOK C KPECTLOM COEJUHSETCS MPU MOMOIIY TaKUX K€ BUJIOB COEIUHE-
HUIA, KaK ¥ CBOOOIHBIE TUITUYHBIE TTO3BOHKH.

COC,III/IHCHI/IG KpecTna ¢ KOMIuKoM

Mexny Tenamu V KpecTHOBOro M I KOMUYMKOBOrO IO3BOHKOB HAXOAWUTCS Takke discus
intervertebralis, BHyTpr KOTOPOTO B OOJIBIIMHCTBE CITy4aeB UMEETCsI MaJleHbKasl TIOJIOCTh. DTO COeH-
HEHUE HA3bIBAIOT CI/IM(I)I/I3OM. KPGCTL[OBBIG M KOIMYUKOBBIC pOra COCAUMHEHBI ITpHU ITOMOIIIXW COCIUHU-
TEJIbHOW TKAHW — CUH/IECMO3a.

JlarepasipHas KpecTUOBO-KOIMUMKOBAas CBA3KA MapHAsA, OHA UAET OT HUKHEIO Kpas Jlarepalib-
HOT'O KPECTIIOBOTO IpeOHs K PYAMMEHTY MOMePEeYHOro OTpocTKa I KOImunMKoBoro nmo3BoHka. OHa sBJisi-
€TCs AaHAJIOTOM MEKIIONIEPEYHBIX CBA3OK.

BenrtpasbHas KpecTLOBO-KOITYMKOBAsH CBSI3KA PACIIONOKEHA Ha MEpe/IHEN TTIOBEPXHOCTU KPEeCT-
IIOBO-KOITYMKOBOT'O COEIMHEHU S M ITPEJICTABIISIET OO0 POAOIKEHHUE MepeTHel MPOI0TbHOM CBSA3KH
MO3BOHOYHOTO CTONOA.

I'myGokas mopcasibHasi KpecTHOBO-KOIMUMKOBAs CBSI3KA PACTIONOKEHA Ha 3aJHEN TIOBEPXHOCTH
Tejaa V KpecTLOBOro MO3BOHKA U | KOITYMKOBOTrO MO3BOHKA, T. €. SIBJISAETCS MPOAOKEHUEM 3aHEN
MIPOJOJILHOM CBSI3KM IMO3BOHOYHOTO CTOJOA.

IloBepxHOCTHasA JOpcayibHAasA KPECTLIOBO-KOITYMKOBAs CBSA3KA HAYMHAETCA OT KpaeB LIEIn
KPECTLIOBOTO KaHajla M 3aKaHYMBAETCs Ha 3aJHEl MOBEPXHOCTU Komuuka. OHa MOYTH MOJHOCTBIO
3aKpbIBAET OTBEPCTUE KPECTIIOBOM IIIE/IN M COOTBETCTBYET HaJOCTUCTOM U JKEJITOM CBSI3KaM.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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