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BBEJAEHUE

JKvBOTHBIC 3HAYUMBI B JKM3HU YEJIOBEKA, HE 3aBUCHMO OOWTAIOT OHU B
JUKOW TPUPOJIE WIM COAEPXKAThCA B HMCKYCCTBEHHO CO3/IaHHBIX YCJIOBUSX,
WCITOJIb30BAHUE MX 3aKJITIOYACTCS B TOJYYCHUU CBHIPBS IS MiepepadaThIBArOIICH
MPOMBIIIUIEHHOCTH U T.J. Ho 0co0oe ynoBOIbCTBUE TOCTABISET HAOMIOACHUE 3a
KUBOTHBIMM KOMIIAaHbOHAMH, 4 TAK)KE€ AUKUMH XUBOTHBIMH B 3aIIOBE/IHHUKAX,
HAIlMOHANBHBIX Mapkax W T.A. [IpoasieHue *KU3HU KUBOTHBIX 00ECIEUUBAETCS
nojAJIep)KaHUeM  37I0pOBOM  MOMYJSIIUU, 4YTO TpeOyeT OT  4elioBeKa
MPEACTABICHUE IO YXOAY 3a KMBOTHBIMU CBSA3aHHBIE B MEPBYID OYEPENb CO
3HAHUSIMU UX aHATOMO-(PU3UOJIOTHYECKUX OCOOCHHOCTEH.

CrpoeHue KUBOTHBIX BKJIIOYAET COBOKYITHOCTh CUCTEM M ammaparoB. Tak
anmapar JBWDKEHUS WIH ONOPHO-ABUTATENBHBIN co3maeT ¢GopMmy Tena
YKUBOTHOTO, €ro 3KcTephep. OT Macchl KUBOTHOTO B Mopdoduznosoruueckoit
3peNIOCTH OH COCTAaBJIET MNPUMEPHO MIECTHACCAT MNPOUEHTOB. I[lpu 3TOM
BBITIOJTHSIET KU3HEHHO BaKHbIE (DYHKIIMKM U B MEPBYIO Oouepe/lb 0OeCreunBaeT
MEPEJIBIKCHUE U COXPAHEHHUE MOJIOKEHHUS Tela >KMBOTHOTO B MPOCTPAHCTRBE.
Takke ydacTByeT B TIOMCKE, 3axBaTe MHWINM, HaNageHUe U 3aIlluTe,
JbIXATENbHBIX JBUKCHUSAX U T.I.

VYcnoBHO anmapaT IBHXKEHUS PA3feisioT Ha MAacCMBHYI0 M aKTHUBHYIO
yactu. [laccuBHas — cucTemMa KOCTEH, KOTOPBIE COEAUHEHBI U NPEACTABISIOT
coboit peryaru. CoequHeHHWE KOCTEH B 3aBUCUMOCTH OT BHJa 00€CIIEUMBAET
Pa3IMYHYI0 TMOJBWXXHOCTh. MBbIllIeYHAas CHCTEMA C COCTaBIIOIIMMH €€
CKEJIETHBIMM MBIIII[AMH M HUX BCIIOMOTATEIbHBIMH  MPHUCIIOCOOICHUSIMU
obOecrnieunBaeT akTUBHYIO 4acTh. COKpallleHUEe MBI Pa3HbIX TPYHI 00eCTIeUUT
JIBIDKEHUE KOCTEH cKeseTa U Ux (PUKCaIuIo.

B MeTtoauueckux pekOMeHIAMsIX MpeJCTaBleHa KpaTko HHPopMaIus mo
CTPOCHHUIO KOCTEW, COCTaBJISIOMIMX CKeneT. J[Jis opueHTanuyM Ha pUCYHKaxX W
MPOBEJICHUIO CPAaBHUTEIILHOM OLIEHKH KOCTEH Pa3HbIX BUJIOB KMBOTHBIX BaXKHO
BBIYUUTh  Ha3BaHUS W  HAY4YUTbCS  OBICTPO  OPUEHTUPOBATHCS  Ha
WJUTIOCTPUPOBAHHOM MaTepHaie.

Takol TIOAXOJ K OCBOCHHUIO MaTepualia IIOMOXKET HE TEpPAThCS B
MPEACTAaBICHHOM MaTtepualie, YCIEIHO CAaTh IPOMEXKYTOUHYIO aTTECTAIUIO 110
JTUCIUTUIMHE «AHATOMUS W (PU3HUOJIOTHS KUBOTHBIX» M TMOJYYWUTh 3HAHUS U
YMEHUS JUTsI BBITOJTHEHUS! TpeOOBaHUN MTPO(PECCHOHAIBHBIX CTaHIaPTOB.



1 OBIIUE BOITPOCHI I10 OCTEOJIOI'MHN

1.1 CkeJieT :xKUBOTHBIX, QyHKIHMHU

B Xu3HU KUBOTHBIX BaXKHYIO POJIb UTPAET BO3MOXKHOCTH MOJACPKUBATH
TYJIOBUIIIE B TPOCTPAHCTBE W JBUTATHCSA, ITO JA€T BO3MOXKHOCTH J0OBIBATH
KOpM, COXpPaHSATh XKU3Hb U OOecreynBaTh BOCIPOU3BOJACTBO U MOJJCpPKAHUE
nonynsanuu. Peub umer o0 ammapare ABMXKEHHUS >KUBOTHOTO, BKIJIIOYAIOIIETO
KOCTHYIO M MbllIeyHylo cuctemy. KocTHas cucremMa (OpMHUpPYET OCTOB
’KHUBOTHOTO M COCTOUT M3 KOCTEH CKeleTa, COCIAWHEHHBIX MPEPHIBHBIMU U
HETIPEPhIBHBIMU BHJIAMU COCIMHEHUH, MPU 3TOM Pa3IHYalOT HApY>KHBIA U
BHYTPEHHUH CKelleT.

Ckener - BKIIIOYAaeT KOCTH W XPAILIHM, PACHOJIOXKEHHBIE B OMNpeeIeHHON
MOCIIEIOBATEIHLHOCTH B TEJIE U COCAUHEHHBIE MKy COOOU C MOMOIIBIO TKaHEH
(coemuHHUTENBHOM, XPANICBON WM KOCTHOH). CTpOCHUE MX U3ydaeTCs B pasjelie
OCTEOJIOTHSI VTN yYEHHE O KOCTsX — 0Steologia. DBOIOIMOHHO pa3BUTHE IILJIO
M0 HAIMpPaBJICHUIO HAPY)KHOTO W BHYTPEHHETO ckeneTta. HapyHblii ckener -
pa3BUBAETCA B KOXE€ U BBINOJHIECT MPEUMYIIECTBEHHO 3allUTHYIO POJb
(KOKHBIN CKeNeT M MOKPOBHBIE KOCTU Yeperna HU3IINX MO3BOHOYHBIX, MAaHIUPh
Tena uepemnaxu). BHyTpeHHMI cKeleT - pacroJsiaraercs IoJ KOXKeH Tena
’KMBOTHOTO, UMEIOT MJIEKOIUTAIOIINE, B COCTAB €r0 BXOAAT HEKOTOPbIE KOCTHU
KOXHOT'O MPOUCXOKICHUS (OTJENbHBIE KOCTH JIMIIEBOTO M MO3TOBOI'O OT/AEJIOB
CKEJIeTa TOJIOBbI, KOCTHBIE POTOBBIE OTPOCTKM JIOOHBIX KOCTEH >KBauHBIX).
Hanpumep, y OpoHeHOCIIEB Hapsly C BHYyTPEHHUM CKEJIETOM UMEIOTCS KOCTHBIE
Y POTOBbIE TUIACTUHKY Ha MOBEPXHOCTH Tela, 00eCreyrBaroIe eMy HaIeKHYIO
3alUTy OT XMIIHBIX )KUBOTHBIX [1, 4, 14, 15, 18].

OyHKIMY BHYTPEHHETO CKEJIETA!

- CIIYKUT IMPOYHBIM OCTOBOM Te€Ja >KMBOTHOrO (TBEpJas OCHOBA Tela),
KOCTH BBITIOJHSIOT OMOPHYI0 (YHKIIMIO JUIS MSTKHUX TKaHEeW (MBI, CBS30K,
(dacuuii, BHyTpEHHUX OPTraHoOB);

- KOCTH CKeJleTa — O3TO CHCTeMa pbIYaroB, C MOMOIIBIO KOTOPBIX
OCYIIECTBIISICTCSl CJIOXHAsE W pa3HooOpa3Hash cTaTMKa M JWHAMHKa Tela
’KUBOTHOTO, 3alllUTa OT BO3MOXKHBIX MOBPEXKIECHUN ISl KU3HEHHO Ba)KHBIX
opraHoB ((QyTisp Ui TOJOBHOTO, CIIMHHOTO M KOCTHOTO MO3ra, a TaKXe IS
OpraHa 3peHus, cllyXxa W paBHOBECHUs, TpyJaHas KJIETKa 3allUIlaeT Cepale,
JIeTKHe, KpyIHbIe COCYIbl W HEPBHBIE CTBOJIbI, TA30BbI€ KOCTH MPEAOXPAHSIOT
MOBPEXKACHUNA MPSAMYIO KHILIKY, MOYEBOH Iy3blpb U BHYTPEHHHE I1OJOBBIC
OpraHhbl) ;

- Y4acTBYET C APYTUMH CUCTEMaMH B KPOBO- U TUM(POOOpaIICHNN;

- OCYIIECTBIISICT C IPYTUMH CHCTEMaMU JbIXaTeIbHYI0 (DYHKIINIO;

y4acTBYyeT B MHHEPAIbHOM OOMEHE — JIETOHHPYIOTCS MHOTOYHCIICHHBIC
XUMUYECKHUE JIEMEHTHI (IIPEUMYIIECTBEHHO COJIM Kalblus, pocdopa) u npyrue



BEIIECTBA, KOTOPbIE MOCTOSIHHO OOMEHHBAIOTCS B XOJI€ MEPECTPONKU KOCTHOM
tkanu [1, 4, 14, 15, 18].

OneHka pa3BUTUSL CKelleTa II0 COCTOSIHUIO U CTEIEHH Pa3BUTHS
OTHEJIbHBIX KOCTEH CKeJleTa IO3BOJISIET CYAST O 3pENIOCTH OpraHu3Ma, €ro
KOHCTUTYLUH, MPOJYKTUBHBIX KadecTBaX M (PU3NYECKUX BO3MOXKHOCTSIX IPH
OLIEHKE SKCTEPhEPHBIX U UHTEPHEPHBIX MTOKA3aTeNeH KUBOTHBIX.

3HaHue Tomorpaguu KOCTEH CKelneTa JAaeT BO3MOXKHOCTh ONpPEIENISTh
MECTOPACIIONOKEHNNA BCEX JKM3HEHHO BaXXHBIX OPraHOB, MaruCTPaJIbHBIX
cocyqoB U HepBoB. Ilo COCTOSHHIO KOCTHOM TKaHM KOHTPOJUPYETCA
WHTCHCUBHOCTh MHHEPAJIbHOTO oOOMeHa (C TIOMOIIbIO PEHTTEHOCKOIIUH,
peHTreHorpaguu, paguOAKTHUBHBIX H30TOMOB) M KPOBETBOPHOM (YHKIIUU
(OmorcHst KOCTHOTO MO3Ta), YTO UMEET MCKIIIOUUTEIbHO BAXKHOE 3HAYCHHE MPH
NOCTAHOBKE  JMAarHo3a M MPOBEACHUS  JIEYEOHO-NPOPUIAKTUUECKUX
meponpusTuii [4, 14, 18].

1.2 KocTH :KMBOTHBIX M HX CTPOEHHE

KocTp - mar. 0S — 3TO opras, SBISIOMUNACA KOMIOHEHTOM CHCTEMBI
OpPraHOB OIOPbl W JBIKEHHUS, HMMEIOIIMN TUINHYHYIO (OpMY M CTPOECHHUE,
XapaKTEpPHYI0  apXUTEKTOHMKY  COCYlIOB M  HEPBOB,  ITOCTPOECHHBIN
MIPEUMYLIECTBEHHO M3 KOCTHOM TKaHW, MOKPBITBIA CHAPYKU HAJIKOCTHULEH H
COJIEP>KUT BHYTPHU KOCTHBIN MO3T (Pucynok 1.2.1).

KocTHas TkaHb  BKJIIOYAET  KIETOYHBIE  3JIEMEHThl  (OCTEOLMTHI,
0CTE00JI1aCTHI, OCTEOKJIACTHI), UMEIOTCSI  BOJIOKHUCTBIE CTPYKTYPBI
(KOJUTareHoBbIE, WM OCCEMHOBBIE, BOJOKHA) M MEXKKJIETOYHOE aMop(HOe
BEILECTBO, MPONUTAHHbIE MUHEPAJILHBIMU COJISIMU.

Pucynok 1.2. 1 KocTp kak
oprax

1-cycraBHOM Xps;
2 — rybuaroe BemecTBo; 2'
— snudu3apHblid Xpaur; 3
— KOMITAKTHOE BEIIECTBO;

4 — wHagkocTHHIA, S5 —
MUATAIOIIEE OTBEPCTHUE; 6 —
MOJIOCTH; 7 —
IIEPOXOBATOCTH IS

IPUKPCIUICHUST MBI 1
CBS30K; 8 — HaAMBIIICIIOK;
9 — CYyXOXKHJIHS MBIIIIII.




KocTe mokpeiTa HagkoCTHHUIIEH €Ia00 - PO30BOM OKpackd, B KOTOPOU
BBIJICIISIOT HAPYKHBIM CII0M — GUOPO3HBIN U BHYTPEHHUM CJIOM — OCTEOTCHHBIH.
®ubpo3HbI cilol 00pa3oBaH IUIOTHOM COEAUWHUTENBHOW TKaHBbIO, Ooraroi
KOJUUIAr€HOBBIMU  BOJIOKHAMH, COJEPKUT KpPOBEHOCHBIE COCYIbl U HEPBHI,
BHYTPEHHHN — KamMOMaJIbHBIH WJIM OCTEOTeHHBIA Ooratr octeobiacTamu,
ABJISIETCA MCTOYHUKOM POCTa KOCTU B TONIMHY. HaakocTHHIIA mepexoauT Ha
KOHIIax KocTed B xpsil. B rmyOuHy KocTel cocylibl HaJAKOCTHHIIBI MPOXOMAST
yepe3 COCyAuCThie OTBepcTus. KpymHble mUTaTeabHbIe OTBEPCTHS B TPyOUaThIX
KOCTSIX CITyKaT JJisl HPOHUKHOBEHUS] BHYTPh KPYITHBIX COCY/IOB.

Poct xoctu B nmnuHy oOecrieumBaeT MeTapU3apHBIA XpALN] — MEXKIY
snuduzoM u auapuzoM. CoOCTBEHHO KOCTHAsi TKaHb PACIONAraeTcsl HUKE
HAJKOCTHHULIBI U (POPMHUPYET KOMIAKTHOE BemiecTBO KocTH. OHO 00pa30oBaHHO
KOCTHBIMU TUJIaCTUHKAaMH, MPUJIETal0IMMH TUIOTHO ApYT K Apyry. KomnaktHoe
BEIIIECTBO KOCTHU BKJIFOUAET 30HY HAPYKHBIX TI'€HEPAIbHBIX IUIACTUHOK, 30HY
OCTEOHOB M BCTABOYHBIC IUIACTUHKU, 30HY BHYTPEHHUX T'€HEPaJIbHBIX
IJIACTUHOK.

30Ha HapyXHBIX T'€HEPAIBbHBIX IUIACTUHHOK — MPHUAAET MPOYHOCTH KOCTH,
TPAaHUYUT C BHYTPEHHUM CIIOEM HAJKOCTHUIBI. 30HAa OCTEOHOB 3aHHMAET
3HAYUTEIBHYI0 4YacTh U B CTPYKTYPHOM OTHOILIEHHHM HUIPAET BAXKHYIO POJIb.
OcraBmecss pa3pylIEHHBIE CTapble OCTEOHBl WM BCTABOYHBIC IUIACTUHKU
pacronararorcs Mexay ocreoHamu. OcteoH —0Steonum — raBepcoBa CUCTEMA -
CTPYKTypHasi €IMHHIA KOCTH, COCTOMT H CHCTeMBbl TpybOouek (4-20)
BCTABJIICHHBIX OJHA B JPYIyl0, CKPEIUICHHBIX MEXIYy COOOH KOCTHBIMH
KJIeTKamMu. B kaHanme ocTteoHa — mpoxoauT cocyn. HapyxkHble U BHyTpeHHUE
reHepaJibHbIE TUIACTUHKHU OT/EJIEHbI IPOCTPAHCTBOM M3 OCTEOHOB M BCTABOUHBIX
MJIACTUHOK. BHYTpeHHHE TeHepalibHble IUIACTUHKU TPaHU4YaT C 3HI0OCTOM —
TOHKAasl COCIMHUTEIIbHOTKAHHAS TIJIACTUHKA, KOTOpasi y4aCTBYET B 00pa30BaHUU
KOCTHOMO3roBo# nosioctu (Pucynok 1.2.2) [2, 4, 5].

Ocreon

CxeMa CTpoeHHA Tpy6UaToN KOCTH i

HAMPABARKHE KOANAT ENOBMX HATPARARKKE KOANAT NOBMX
( MECK ONOKOM B ODUMX KOCTHMX

0CTe0NA

Cucrena
TNYTREHNINX
OhUMX XOCTHMX
TNACTHHOK

Komnaxthoe

fonoska BEUECTBO

KocTH
KpoBeHaCHe
cocyam 4

L Ocreoremum
N con

HARKOCTHIUY

\
Koctuulit
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KposeHocHiie cocyas,, A0CTas- [y6uaroe
NADUKE KOCTHBIM KNETKAN NHTE- BEU|ECTRO
TeMbHbIE BELLECTBA M KHCOPOA

OCTeOUNT
u MaKyne

LenpanbHas KocrHo
MO3108aR NOAGCTE

Ty6uatoe
BONOKHHC TR BRWECTB0
Aot
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Q0NbEMANA

DCTEOHA

Pucynok 1.2.2 - CtpoeHue Tpyo4aToi KOCTH



['yOuaToe BEIIECTBO COCTOUT M3 BHYTPEHHHX M HAPY)KHBIX T'€HEPaIbHBIX
IUTACTHHOK, Pa3BUTO B 3Mu(uU3ax, Ie ¥ 00pa3yeT KOCTHBIC MEePEeKIaJnHbl I
Tpabekybl. KpacHbIil KOCTHBIM MO3T 3alOJHSET SYCHKH T'y0uaToro BemecTBa
KocTeil,  chOpMHpPOBAaHHBIC  KOCTHBIMH  IUIACTHHKAMH, HE  IJIOTHO
NPWICTAIONIMMA W TEPEKPEIIMBAIOIIUMUCS  APYr K JApPYry, GopMuPYs
TpabekysipHoe ryduaroe BemiectBo (Pucynok 1.2.3) [2, 4, 5].

Pucynoxk 1.2.3. Ctpoenue 6eapeHHoi kocTu Ha pacnuie (mo Kuiii-
Cenraroran). 1 — sanudus; 2 — metadusz; 3 — anodus; 4 — ryouyaToe BEIIECTBO; 5
— muadus; 6 — KOMITAKTHOE BEIIECTBO; 7 — KOCTHOMO3TOBAs MOJIOCTb.

KoctHOMO3roBast mosocts B cepeanne nuadusza oOpasyercs B pe3ysibTaTe
pe3opOIuu  KOCTHM — OCTEOKJIacTaMHd U PACIpOCTPaHSETCSl Yy B3POCIbIX
XKHUBOTHBIX 110 3MU(p130B. CTEHKH KOCTHOM MOJIOCTH BBICTIAHBI — SHIOOCTOM C
KaMOUaNbHOM (PyHKIMEH, BHYTpPH pACIOJIOXKEH JKENThI KOCTHBIM MO3r
MIPE/ICTABICHHBI JKUPOBOM TKAaHbIO, C BO3PACTOM OH 3aMEIIAET KpaCHBIM
KOCTHBIM MO3r. KpacHbIii KOCTHBI MO3I pacnoJiaraercsi B ryouaroM KOCTHOM
BEILIECTBE KOCTEH 3MU(U30B TpyOUaThIX KOCTEH, pedep, KOocTei Ta3a u T.1.

[Ipn wu3yueHuu KoOCTel oOpamjal0oT BHUMaHUE Ha WX pa3Mepsl, Gopmy,
CTENEHb BBIPAKEHHOCTH TeNa WM Auadus3a, ero KOHUEBBIX YYACTKOB WM
MeTa(u30B, KOHIEBBIX OTAEIOB KOCTH, OOpAllleHHbIX B CTOPOHY CyCTaBa WM
smudu3os [4, 5, 14].

1.3 CBoiicTBa u KjIaccupukanmus Kocrei

[Ipu xnaccudukanmuu KocTel HEOOXOJWMO YYUTHIBATH HMX CTPOCHHUE,
byakuuo u paszputHe. [lo TPOUCXOXIEHUIO KOCTH TMOAPA3ACIAIOTCS Ha
MEPBUYHBIE, KOTIa OHM B CBOEM pPa3BUTUM MPOXOIASIT BCE TPU CTAAUU —
MEepEenoHYaTy0, WIH COCAUHUTEIBHOTKAHHYIO, XPSIIEBYID U  KOCTHYIO
(OONBIIMHCTBO KOCTEM TYJIOBHINA M KOHEUHOCTEH) M BTOPUYHBIE, KOT/Ia KOCTh



Pa3BUBAETCS HEMOCPEICTBEHHO M3 COCIMHUTEIHLHON TKAHU, MUHYS XPSIIIEBYIO
cTaauio (MOKPOBHBIE KOCTH Yeperna, cecaMOBHIHbIC KocTh) [2,18].

[lo BHYTpeHHEMY CTPOCHHMIO KIACCUDUIMPYIOT Ha KOMIIAKTHBIE,
ry0yaTbie U CMEIIaHHBIE.

[To dhopwme:

— - Jlnunubie — TpyOuaThie (OeapeHHast KOCTh) U TUIOCKUE W30THYThIE
(pebpo);

- Kopotkue — TpyOuarblie (KOCTH TMSCTH, IUIIOCHBI, (pajmaHru) H
ry0JaTsie (KOCTH 3aIACThsl, 3aIUTFOCHBI, CETMEHTHI TPYIUHBI;

— [110cKue — KOCTH MOSICOB M KOCTH Yepena;

— Cwmerniannble — TpyO4aThie U MJIOCKUE BMecTe (TT0O3BOHKH).

Oprannyueckne W HEOPraHWYECKHE BEIIecTBa OOpa3yloT KOCTH |
obecreunBarOT WX cBoicTBa. COOTHOIICHUE OPTaHWYECKUX W HEOPTAaHHMYCCKUX
COCIMHCHWA BapbHpPyeT B 3aBUCUMOCTH OT BHJA, BO3pacra, IOPOJIHI,
(M3HOJIOTUYECKOTO COCTOSIHHSI, WHINBHIYATbHBIX OCOOCHHOCTEH XWUBOTHBIX M
T.1. Heoprannyeckue BemiecTBa MPUAAIOT KOCTSIM TBEepAOCTh. CBEXHE KOCTH
coagepxkar B cpeaHeM: Boabl — 1m0 S50%, xupa — no 15%, opranuueckoro
BemecTBa (occenHa) — 10 13 %, Heopranmdeckux BemecTB — 10 22%. KoctHas
TKaHb nponuTaHa docdarom Kaabius (10 85%), KOTOPHIN MpUIAET TBEPAOCTS.
B cocraB koctu Bxoaut kapOoHaT kaibius (10%), xmopun Hatpus (3,2%),
dbocdar maraus u ¢propun kaneius (0,3%) u T.1.

OccenH — OTHOCUTCSI K OPraHMYECKHM BEIIECTBAM OeiKaM, SIBJISETCS
Pa3HOBUIHOCTBIO KOJUIareHa M 00pa3yeT MPaKTUYECKH BCE KOCTHOE BEIECTBO
koctu. COAep)KUTCA B COCTaBEe KIETOK — OCTEOIMTOB. B MeEXKIECTOUHOM
BEIIIECTBE KOCTH, WM KOCTHOM MATPHKCE, PaCIioiaraloTcsi KOCTHBIC BOJIOKHA,
MOCTPOEHHBbIC M3 Oelika KoJUlareHa W MUHEpabHbIe BOJOKHA. KocTHas TkaHb
o0jamaeT TPOYHOCTHIO W YNPYrOCThIO, UYTO OOYCIOBIEHO B3aUMOCBS3BIO
BEIIIECTB OPTaHUYECKOTO U HEOPTAaHUIECKOTO MTPOUCXOXKICHHUSI.

Koctu - TBEepmoe temno, 11t KOTOPOTO OCHOBHBIE MEXaHUUYECKHE CBOWCTBA
— NPOYHOCTh U YNIPYrOCTh. YNIPYrOCTh — 3TO CBOKWCTBO BO3BPAIATh UCXOAHYIO
bopmy rnocie IIPEKpaLLCHUs JNEUCTBUS BHEIIHEU cpenbl
(https://dic.academic.ru).

[IpoYHOCTH — 3TO CIOCOOHOCTH MPOTHUBOCTOATH BHEIIHEH pazpyIriaromniei
cuie. 3aBHCHUT OT MAaKPOMUKPOCKOIUYECKOW KOHCTPYKIIMU U XHUMHUYECKOTO
coctaBa koctu. Kaxkmast kocte mmeer cnernuduyueckyto GhopMmy, CBSI3aHHYIO C
tonorpaduell M TIO3BOJIIONIYIO BBIJICPKUBATh HAMOOJBIIYIO HArpy3kKy B
OTIpEICTICHHOW YacTH cCKeneTra. MaKpOCKOMHMYECKOE CTPOSHHE OOYyCIOBICHO
CTPOEHHUEM OCTEOHOB, TAKOE CTPOEHHUE B BUJIE MOJIBIX TPYOOK MMEET OOJBIIYIO
MIPOYHOCTh HAa €AMHUILY MacChl. [ PYIITBI KOCTHBIX IJIACTHH PACIIOJIATAOTCs 10
JUHUSAM HaAUOOJBIINX HArpy30K - (OPMHUPYIOT KOCTHBIC TEPEKIAAWHBI B
ry04aToM BEIIECTBE M 3aMBIKATEIbHBIC MJIACTUHKA KOMITAKTHOTO BemiecTBa. B
MeCTax HauOOJIBIINX HArpy30K KOCTHBIC TIEPEKIQJMHBI  PaCIOJIararoTCs
AyrooOpa3Ho WK apOoYHO, 4TO 00ecreunBaeT NpoYHoe coeantenue [2, 4, 5].
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2 CTPOEHHUE OCEBOI'O CKEJIETA

2.1 JleneHue ckejieTa HA OTAEJbI
Ckener JKMBOTHOTO COCTOMT M3 JBYX 4YacTed: OCEBOrO0 U
nepudepudeckoro ckeiera (Tabauma 2.1.1). Ha mnmrocTpanun ckenera CBUHbU

paccMOTpUTE  COCTABJISIIOIIME  OCEBOro  ckenera,  pucyHok  2.1.1
[1,4,5,7,9,11,12,13,18].

Tabmmma 2.1.1 — CTpyKTypa 0CE€BOT0 CKeJieTa )KUBOTHOTO

CkeJ1eT 1roJ10Bbl
Mo3roBoi OTAe, WK YEPEIT | JIuneBou oTaes, WK JIMIO
CkeJieT 1€, TYJIOBHIIIA U XBOCTA
[103BOHOYHBIN CTOJIO: I'pynHas kierka:
HIeHHbIE TTO3BOHKU pebpa
rPyAHBIE TO3BOHKHU T'PYJIHbIE TO3BOHKH
MOSICHUYHBIC TTO3BOHKH
KPECTILIOBBIE O3BOHKH rpyJnHa
XBOCTOBBIC TTO3BOHKH

&

Puc. 2.1.1. Ckener cBuabpu. OceBoii ckeneT. 1 - KOCTH MO3roBOro U 2 - KOCTH
JUIIEBOTO OTJICJIOB TOJIOBHI; 3 - IMICHHBIC TO3BOHKH; 4 - TPYJIHBIC TTO3BOHKH; 5 - pé0pa;
6 - rpyauHa; 7 - TOSICHUYHBIE MO3BOHKH; 8 - KPECTIOBas KOCTh, 9 - XBOCTOBBIE
mo3BoHkH. Ckener koHeuHocted: 10 — momartka; 11- meueBast KocTh; 12 — KOCTH
npearieubs (aydeBas W JOkTeBas); 13 — kocTH 3amsacths; 14 — xoctu msactu; 15 —
KOCTH TITbIIeB; 16 — Ta30Bast KocTh; 17 — OeApeHHas KocTh; 18 — KoJleHHas JaIlleuka,
19 — xoctu ronenu (6ombinas u Manas OepiioBas); 20 — KOCTH 3aruTFOCHBL; 21 - KOCTH
ILUTIOCHBI; 22 — KOCTH — ITaJbIIEB.
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Koim4uecTBO MO3BOHKOB B MIEWHOM OTAEJNE TMPAKTAYECKA Y BCEX
KUBOTHBIX COCTABJISIET CEMb, B OCTAJbHBIX OTJE]aX HaOIIOJAIOTCA BHJIOBbHIC

otianuus (Tabmuma 2.1.2).

Tabmuia 2.1.2 — KonndecTBO M03BOHKOB Y Pa3HBIX BHJIOB JKMBOTHBIX

Bun ;xuBOoTHOTO

OTtes mo3BOHOYHOTO CTOI0a™

LICHHBIM | TPyIHOU ITOSICHUYHBIN | KPECTLOBBIM | XBOCTOBOM
p:fgg;ffjfm 7 13 6 5 18-20
CBuHbBH 7 14-15 6-8 4 20-23
Jlomanp 7 17-19 6 5 18-20
Cobaka 7 12 7 3 20-22
Bypeiii MmeaBep 7 13 -14(15) 5-6(4) 4-6 6-11
Bouk, cobaka 7 13(12-14) 7 3 20-23
Jlucuua 7 13 7 3 20-23
0OBIKHOBEHHAS
Tecen 13 7 3 20-23
Co6ob 7 14 6 3 15-16
Jlocw 7 13(12-14) 6(7) 5(4) 18-20
Kaban, cBuHbS 7 14(15-16) 7(6-5) 4 20-23
Kocyns, ko3a 7 13 6 4 12-16
3asar-0ersik 7 13 7 3 20-23
bobp 7 13 (12-14) 6 (7) 5(4) 18-20
Onpatpa 7 13 6 4 24 — 27
Bripa 7 13 6 4 24 - 27
Kynuna 7 14 6 3 18 - 20
Prich 7 13 7 3 13-14

*(Axaesckuit A.W., 1939; 3enenenckuit H. B., 2015; CasenneBa A. 10., 2015; IlleBueHko
b.I1., 2003, Huxynuua H.b., Hukonosa H.A., 2019)

[Tepudepuyeckuii ckener BKIOYAET KOCTH, 00pasyroliMe TPyAHYIO H
Ta30By10 KoHeuHocTh (Tabmuua 2.1.3, Puc. 2.1.1-2.1.5) [1,4,5,7,9,11,12,13,18].
[Tosica rpy1HOI M Ta30BOM KOHEYHOCTH OOECIIEUMBAIOT 3aKPEIJIEHUE K OCEBOMY
ckenery. IIosHOCTBIO M3 TpeX KOCTEH IIIEYEeBOM MOSC BBIPAXKEH Y IITULL.
[InedeBoil mosic pukcupyercst ¢ MOMOIIbIO MBI (CHHCAPKO3), Ta30BBIM MOSIC
3aKpErI€H KPeCTLOBO-TIOJIB3AOIIHBIM CYCTaBOM.



Tabnuna 2.1.3 — [lepudepuueckuii ckener

prz[HLIe KOHCYHOCTH Ta3z0BbIC KOHEUHOCTHU

CkeJieT mosicoB

IIneueBoii mosc: JlonaTka TaszoBrelil mosc: [Toas3momrHas
Knrouniia JloHHnas
Kopaxoun Cenmanuiigas
CkeJjieT CBOOOIHOI0 OT/IEJ1a
Cruionoaunia
IInmeueBasg KoCTh benapennas koctb
3eiiromoamii
[Ipennneuse: JIydeBas KOCTh Koctu ronenn: bonpmedeprioBas KOCTh
JIoxkTeBast KOCTh Manas 6eproBast KOCTb
ABTONOIMM
Kucrts \ Crona
Bbasunoouii
3ansacTbe ‘ 3armocHa
Memanoouui
IIacTh ‘ ITmrocHa
Axponoouii

Koctu maneueB: [IpokcumansHas (amanra (myToBast KOCTb)
Cpennsisi ¢pananra (BeHEeUHAst KOCTD)
HucrtanpHas (ananra (KOMbITHAsS, KOTMBITIIEBAs, KOTTEBUIHAS KOCTD)

1 — yepern; 2 — HUXKHSS YENIOCTb; 3 — aTiaHT; 4 — anuctpodeit; 5 — 7-i menHbIi
MO03BOHOK; 6 — 1-11 Tpy/IHOM MO3BOHOK; 7 — IPYJHBIE TO3BOHKH; 8 — MOSCHUYHbBIE
Mo3BOHKH; 9 — kpecrell; 10 — xBocToBble MO3BOHKY; 11 —Ta3; 12 — nmonatka; 13 —

mJieyeBas KocTh; 14 — mydeBast KOCTbh; 15 — 1oKkTeBas KOCTh; 16 — KocTH 3amsicThs; 17 —
KOCTH TisICTH; 18 — KocTu maneies; 19 — 6enpennas kocth; 20 — koJeHHas vamka; 21 —
OonbInas 6eproBast KOCTh; 22 — Maiiast 0eproBasi KOCTh; 23 — KOCTH 3aIUTFOCHBI; 24 —
KOCTH TUTIOCHBI; 25 — KOCTH najbleB; 26 — 14-e pebpo; 27 — rpyauHa

12




Puc.2.1.3. Ckenet kpymHoro poraroro ckora (3eneneBckuit H. B.):

1 - pesrnoBas KOCTh; 2 - HOCOBas KOCTh; 3 - opOuta; 4 - 00Has KOCTh; 5 -
3aThUIOYHAsT KOCTh;, 6 - armaHT;/ - och (dnuctpodeit); 8 - TUNUYHBIE NICHHBIC
MMO3BOHKHM; 9 - miecToi meWHbId mo3BoHOK; 10 — ceapmoil  mIeHHBIN 1MO3BOHOK; 11 -
OCHOBaHue JonaTtku; 12 - rpynHble NMo3BOHKM; 13 - MOSICHUYHBIE MO3BOHKH; 14-
KpEeCTIIOBas KOCTh; 15 - XBOCTOBBIC MTO3BOHKH; 16 - cepanmiHas kKocth; 17 - 3ameproe
orBepctue; 18- OempenHas kocth; 19 - mamas OepmoBas kocth, 20 - Oonblras
OepiioBast KOCTh; 21 - mATOUHBIN Oyrop; 22-KOCTH 3aIUTIOCHBI; 23 - IIIOCHEBBIE KOCTH;
24 - mpoKCUMAaJIbHBIE CECaMOBHJHBIE KOCTH, 25 — mpokcumanbHas (anaHra; 26 -
cpennsis amanra; 27 - AECTAIbHAS cecaMOBHUAHAs KOCTh; 28 - mucTaibHas QangaHra
(xompITHIEBasE KOCTh); 29 - koctu crombl; 30 - koctu roneHu; 31 - HATKOJIECHHUK
(xonenHast yvamika); 32 — JIOHHas KOCThb;, 33 - MOJB3JOIIHAS KOCTh; 34 - JIOXKHBIC
(actepHanbHbie) pebpa; 35 - uctuHHBIE (CTepHanmbHBIE) pebpa;36 - MedeBHIHBIN
OTpOCTOK; 37 - KOCTH mpeariedbs; 38 - kocTu 3amiacThs; 39 - msactHeie kocth; 40 -
IUCTallbHble cecaMoBUAHbIE KocTu; 41 - mpokcumanbHas Qananra; 42 - cpenHsis
dananra; 43 - jgucranpHas cecaMOBHUAHAs KocTh, 44 - muctanbHas (QanaHra
(komBITIIEBAsI KOCTB); 45 - KocTH KUCTH; 46 — JTOKTEeBast KOCTh; 47 - my4ueBas KOCTh; 48 -
Teno rpynHo koctu; 49 - miedeBas kocTh, 50 - pykosiTka rpyaHoil koctu; 51 -
Jonartka; 52 - TeJlo HUKHeH uentocTy; 53 - moadopoaouHOe OTBEPCTHE; 94 - PEe3LOBbIC
3yOBl.
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Pucynok 2.1.4. Cxener cobaku (3eneHeBckuii H. B.):

1 - pe3mnoBbie 3yObl; 2 - pe3loBasi KOCTh; 3 - BEPXHSS YENIOCTh; 4 - MOATTTa3HUIHOE
OTBEpCTHE; 5 - opOUTa;6 - BHCOUHAs sIMKa; / - 3aThUIOYHAs KOCTh; 8 - aTnaHT; 9 - oCh;
10 - TunuuHbIC IHIEHHBIE MO3BOHKH; 11- IIecToi MIEHHBIM MO3BOHOK; 12 - ceapMoit
nieHbll Mo3BOHOK; 13 - nomatka; 14 - rpyaHble NO3BOHKM;15 - mMOsSiCHUYHBIE
Mo3BOHKHU; 16 - KpecTioBas KocTh, 17 - XBOCTOBBIE MO3BOHKH; 18 - 3ameproe
otBepcTHe; 19 - cemanumiHas KocTh; 20 - cecaMOBUIHBIE KOCTH HKPOHOYKHON MBIIIIIIBI,
21 - manas GeprioBasi KOCTb; 22 - GoJblIas OepiioBas KOCTh; 23 - NATOUYHbIN Oyrop; 24
- KOCTHM 3aIUTIOCHBI; 25 - IUIIOCHEBBIE KOCTH; 26 - MPOKCHMAaJbHbIE CECaMOBHJIHbIE
KocTH; 27 - mpokcumanbHas ¢ananra; 28 - cpemnsisi (damanra; 29 - nucraiabHas
dananra; 30 - kocTu cronbl; 31 - KOCTH ToJieHH; 32 - HAJKOJICHHUK (KOJICHHAs Yalllka);
33 - GeapeHHass KOCTh; 34 - JIOHHAsA KOCTh; 35 - MOAB3MOIIHASA KOCTh; 36 - JIOXKHBIE
(actepHanbHbie) peOpa; 37 - pebepHas ayra; 38 - UCTUHHBIE (CTepHaJIbHBIE) pedpa; 39
- rpyznHas KocTb; 40 - mokTeBoii 6yrop; 41- koctu mpenrieyss; 42 - qo6aBoYHas KOCTh
3amscThs;, 43 - KOCTH 3arsiCThs; 44 - ACTHBIE KOCTH; 45- mpokcumanbHas Qananra; 46
- cpennsis pananra; 47 - nucraneHas dananra; 48 - koctu kuctH; 49 - mydyeBasi KOCTb;
50 - nokreBas KocTh; 51 - mieuyeBast KOCTh; 52 - PYyKOSITKa T'PYyAHOM KocTH; 53 -
OapaOaHHBI My3BIpb; 54 - YIIIOBOW OTPOCTOK; 55 - keBarenbHas siMKa; 56 - Temo
HIDKHEH YeoCcTH; 57 - Moa0OpoAOYHOE OTBepcTHe; 58 - pesloBas 4acTh HIDKHEH
YEJIOCTH.
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Pucynok 2.1.5. Mmmoctpanus. Ckenet kposmka (Makkpaker T., KaitHep

P.,2009)
2.2. CTpoeHue MO3BOHKOB LIEHOT0 0T/1e]1a

[IleliHpIii  OTHAEN OCEBOTO CKeJleTa TMPEACTaBIsIeT Co00W  THOKHIA
ofgHoruieunn peryar. [lepemHuid KOHEI[ COYJICHSETCS CO CKEJIETOM TOJIOBBI M
oOecrieynBaeT HauOONBINIUN pa3Max JABMKEHUS. 3alHUM KOHEI[ ONUPAEeTCs Ha
rpyaHol otnen. JlnuHa 1med y TpaBOSAHBIX M BCEANHBIX IKHUBOTHBIX B
OOJIBIIMHCTBE CJIy4aeB COOTBETCTBYET JJIMHE KOHEYHOCTEH, 4YTO CBS3aHO C
nutanveM. Takke JUIMHA e Y OOJBITMHCTBA Ha3€MHBIX MTO3BOHOYHBIX 0OpAaTHO
MPOTNOPLHMOHAJIbHA BEIMYMHE (TSDKECTH) TOJIOBBI U IIEHHON MYCKYJIaTypbl: 4eM
TSDKEJIEE TOJIOBAa M MYCKYJaTypa, TEM LIes KOPOU€ U MEHEE MOJBUKHA B CMBICIIE
CBOOOJBI M JIETKOCTH TOBOPOTOB B PA3IUYHBIX IIJIOCKOCTSAX, HO TIPU STOM
oOnamaeTr orpomMHoi cuioil, u HaoOopor. Illes BMecTe ¢ ronoBoW urpaer
3HAYUTEIIBHYIKO POJIb MPU JABWKEHHUHM >KMUBOTHOIO JJII COXPAHEHHS PaBHOBECHS
(Pucynok 2.2.1) [4].

ATHUNUYHOCTH MIEPBOT0, BTOPOT0, CEABMOIO MIEHHBIX TO3BOHKOB CBSI3aHBI C
0COOCHHOCTBIO PACIONIOKEHHUSI U BBIMOJIHAEMON QyHKumend. OcTanbHble U3 CEMU
ABJISIFOTCS TUMHYHBIMU. [IepBbIi U BTOPOM IIEHHBIE TO3BOHKU UMEIOT OTJIMYUS OT
JIPYTUX, YTO CBS3aHO C OOECIeYeHHEeM TOJBIKHOCTH ToJioBbl. IllecToit u
CEIbMON TIO3BOHKM Y Pa3HbIX BHUJOB JOMAaIIHUX JKMUBOTHBIX HMEIOT
HE3HAYMTENIbHBIC OTIMYUS MEKIY coOoi [1, 4].
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Ilepswiti  welinblli no360HOK - amaaum, OOECHeuYrnBaeT OOJBIIYIO
MOJIBMOKHOCTD TOJIOBBI, CHJIBHO OTJIMYAETCS OT OCTAJIbHBIX HIEHHBIX MO3BOHKOB.
JlopcanbHasi 1 BeHTpasibHas IyTH BBIJIEISIOT HA aTJIaHTe.

Pucynok 3.1.1. Illefinbie MO3BOHKU COOAKH (JIaTepaibHasi IOBEPXHOCTD):

1 - MEXIT03BOHKOBOE OTBEPCTHE; 2 - MOpcalibHas AyXKKa; 3 - TpeOCHb OCEBOTO
MO3BOHKA; 4 - KpaHUAJIbHBIM CyCTaBHOM OTPOCTOK; 5 - OCTUCTBIA OTPOCTOK; 6 -
KayJaJbHBIA CYCTaBHOW OTPOCTOK; / - UETBEPTHIN MICHHBIN MO3BOHOK; 8 - MATHIM
HICHHBINA MO3BOHOK; 9 - OCTUCTBIA OTPOCTOK (IIECTOM IIeHBIN M03BOHOK); 10 -
OCTUCTBIA OTPOCTOK (CEIbMOM IIEHHBIA MO3BOHOK); 11 - OCTHCTBII OTPOCTOK
MEpPBOTO TPYIHOrO TO3BOHKA; 12 - KaymanpHBIM cycTaBHOM oTpocTok; 13 -
KayganbHas peOepHas siMka; 14 - momepeuHsli OTpocTOK; 15 - KpaHuasibHas
pebepHast ssMKa (TIepBBIM TPyAHOW MO3BOHOK); 16 - kaymambHas pebepHas sMKa
(cempMOil TIEWHBIM TO3BOHOK); 17- momepeunslii kaHam, 18 - BeHTpanbHas
TIacTUHKA (IIECTOW IMIEHHBIM T03BOHOK); 19 - momepeunslii orpoctok; 20 -
pebepHbIii oTpocToK; 21 - KpbUIO aTiaHTa; 22 - TOIMepedHoe oTBepcrTue; 23 -
BEHTpalibHAsl AyXKa; 24 - MBIIIETKOBBI OTPOCTOK (HIDKHSAA YENIOCTh); 25 -
3aTBUIOYHBIN MBIIENOK; 26 - monepedHo-peOepHbIN OTPOCTOK.

Ha nopcambHOM  qyKkKe TOMENIaeTcss  JOpCajbHBIM  Oyrop s
npukperuieauss  Mbimil.  OcoOeHHOCTBIO  arnaca  (amyiaHta)  SBISETCS
PaCIOJIOKEHUE XOPOIIIO BBIPAKEHHBIX KPBUIHEB, 00Pa30BaHHBIX MOTEPECUYHBIMU
oTpocTkamu. Ha BeHTpaJibHOW (HIDKHEW) TIOBEPXHOCTH pPacHoJiaraloTcs
KpbUIOBBIE SIMKH. Ha KpbUIbAX aTjiaHTa MMEIOTCS KPBUIOBBIE OTBEPCTHS,
OTKPBIBAIOIINECS B KPBUIOBYIO $MKY, TaKKE€ MEXIIO3BOHOYHBIE OTBEPCTHUS,
COOOIIarIIUECs C TTO3BOHOYHBIM KaHaJIOM. KpbUTOBbIE OTBEPCTHS Y IIOTOSAHBIX
MPEJICTABICHBI KPbJIOBHIMHU BBIPE3KAMMU.

C MblIlIeNKaMu 3aThbUIOYHOM KOCTH aTJAHT COYIEHSETCA KpaHUAJIbHBIMU
CYCTaBHBIMHM SIMKaMH, CO BTOpPBIM IIEHHBIM IMO3BOHKOM WM J3OHUCTpodeeM
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COCNIMHSAETCS KayaTbHBIMU CYCTaBHBIMU MTOBEPXHOCTSMHU, PACIIOIOKCHHBIMU Ha
KayJaaJbHOM KOHIIE KpblibeB (Pucynok 2.2.2).

Bmopotui wetinwiti nozeonox - oceBoi win (dnUcTpodeii) XapakTeprus3yeTcs
3HAUYUTENBbHBIM 3yOOBUJIHBIM OTPOCTKOM - dens, BMECTO T'OJIOBKH MO3BOHKA, Ha
MECTE€ OCTHCTOrO OTpPOCTKAa HMeeTcs rpeOeHb, cladble IMonepedyHo-pedepHbIe
OTPOCTKH, C MONEPEUHbIMU OTBEPCTUAMH B OCHOBaHUHU. Brnepenu momepeyHoro
OTPOCTKA OTKPBIBAETCS MEKIIO3BOHOYHOE OTBEPCTHE, KpaHUAIbHBIE CYCTaBHbIC
OTPOCTKHM OYE€Hb MOIIHBIC M PACIOJIaratoTCs M03aud U ¢ OOKOB OT 3yOOBHIHOTO
orpoctka (Pucynok 2.2.3).

Tunuunvie weunble NO360HKU, TIO CBOEMY CTPOCHHMIO OTHOCATCS K
KOPOTKUM, CHMMETPUYHBIM KOCTSIM CMEIIAaHHOTO TUMa. [103BOHOK COCTOUT W3
Tena, TyXKKH (IyTu) U OTPOCTKOB. Jly’Ka ([yra) Mo3BOHKA JEXKHUT JOPCAIBHO OT
Tena U oOpa3yeT BMECTe C TEJIOM IMO03BOHOYHOE OoTBepcThe. Ha kpaHuampHOM
(mepemHeM) KOHIIE Tella HAXOJUTCSA BBHINMYKJIas TOJIOBKA, HAa KayJajdbHOM
(3amHEM) — BOTHYTas SIMKa, Ha BEHTPAJbHOW MOBEPXHOCTH — BEHTPAJbHBIN
rpebens (Pucynok 2.2.4) [1,2,4,5,12,14, 15, 18]

Pucynok 2.2.2. TlepBslil mIEHHBIHI
MO3BOHOK BOJIKa CasenbeBa A 1O.,
2014:

1 — nopcanpHasg nyxka; 2 —
nopcanbHBIi  Oyropok; 3 -
BEHTpaJbHas IyXKKa, 4 —
BEHTpaJbHbIA  Oyropok; 5  —
MO3BOHOYHOE  OTBepcTHe; 6 —
KpbUIOBast BBIpE3Ka; 7/ — KpBUIO
arinaHTa; 8 — MEXII03BOHOYHOC
oTrBepcTue; 9 — KpbUtoBas simka; 10 —
KpaHHWalbHas cycTaBHas siMka; 11 —

KaylaibHas CyCTaBHasl
MOBEPXHOCTh;, 12 — momnepedHoe
OTBEpCTHE

I[To OokaM KpaHMaIbHBIX W KayJdaJdbHBIX KpaeB JIyrd B 00JacTH
COEIMHEHUSA C TEJIOM MO3BOHKA MUMEIOTCSA B OOJBIIEH WINM MEHBIIEH CTENEHU
BBIPQKCHHBIC TAPHBIE KPaHHWAJIbHBIE M KayJaJbHbIE ITO3BOHOYHBIC BBIPE3KH,
KOTOpbI€ TPU COCTUHEHUHM JIByX COCEIHUX (CMEXKHBIX) HOYyI TI03BOHKOB
00pa3yoT MEKIIO3BOHOYHOE OTBEPCTHE, YEPE3 KOTOPOE BBIXOSAT OTXOSIINE OT
CIIMHHOTO MO3Ta CHUHHOMO3206ble HEepebl W BXOIAT KPOBEHOCHBIE COCY/IBI.
KaynanpHO€ TO3BOHOYHOE OTBEPCTUE MOXKET  PpPACHONAraTbCsi BMECTO
KayIaJIbHOU BBIPE3KHU.
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Pucynox 2.2.3. Bropoil 1melHbIN
1mo3BoHOK Boaka CasenneBa A.1O., 2014:

1 - kaynanpHble  CyCTaBHbBIE
OTPOCTKH; 2 — TomnepedHopeOepHbIi
OTPOCTOK; 3 — MONEpPEYHOE OTBEPCTHE; 4 —
BEHTpaJIbHbI I'peOeHb; 5 — KpaHHAJIbHAS
CycTaBHas MOBEPXHOCTh; 6 — 3yOOBUIHBIN
oTpocTOK; 7 — rpebeHp; 8§ —
MEXIT03BOHOYHOE OTBEPCTHE

Pucynok 2.2.4 TunmyHbIN
WICWHBIA  TIO3BOHOK  JIOLIAJH
(J1laTepasibHast MOBEPXHOCTH):

1 — KpaHUAJIbHBIN
CyCTaBHOM  OTpPOCTOK; 2  —
OCTHCTBIH OTPOCTOK; 3 - OOKOBOM

rpebenp; 4 —  KayAaJbHBII
CyCTaBHOM  OTPOCTOK; 5 -
Kay/ajbHas NI03BOHOYHAs
BBIpE3Ka; 6 —  IIONEpEeYHOe

OTBEPCTHE; 7 — sIMKa MO3BOHKA; &8
— BEHTpaJIbHBIN TrpebeHb; 9 Terno;

10 -  mnomepeuHo-peOepHbBI
orpocTok; 11 — monepeunsi
oTpocToK; 12 - pebepHbIit

OTpOCTOK; 13 — KpaHHanbHasi TO3BOHOYHAS BbIpe3Ka; 14 — roJoBKa MO3BOHKA

Henapsblii OCTHCTBIM OTPOCTOK OTXOAHUT OT AYXKKH JOpCabHO. /Jlis
COEMHEHMSI JApPYTr C JPyroM Ha JyXKax HUMEITCS HeOONbIINe MapHbIe
KpaHuaJbHble W KayJlaJbHbIE€ CYCTaBHbIE OTPOCTKH, CYCTaBHAsl MOBEPXHOCThb
(aceTka) Ha KpaHUATBHBIX CYCTaBHBIX OTPOCTKAx OOpallleHa JOpPCAIbHO, a Ha
KayJalbHBIX — BeHTpaJibHO. Ha KayJaJbHBIX CYCTaBHBIX OTPOCTKax
pacrojioKeHbl HEOOJBIIME IIEPOXOBAThIE COCLEBHIHBIE OTPOCTKU IS
npukperieans Mo [1,2,4,5,12,14, 15, 18].

XapakTepHbIM MPU3HAKOM TUNUYHBIX IIEHHBIX TMO3BOHKOB SIBJISIETCS
HaJIMYUE TONEPEeYHBIX U  PEOEpHBIX  OTPOCTKOB WM  JIBYBETBUCTBIX
(pa3aBOCHHBIX) MOMEPEYHO-PEOEPHBIX OTPOCTKOB, K IOMEPEUYHBIM OTPOCTKAM
IpUpaAcTAlOT 3a4aTKu pedep, MOITOMY 3TH OTPOCTKH HAa3bIBAIOTCS HE TOJIBKO
MOTIEPEYHbIMHU, HO M TomepeuHo-pedepHbIMU. [lomepeunslii kaHaia, B KOTOPOM
IPOXOJAAT K TOJOBE IO3BOHOYHBIE COCYAbl U HEPBBI (HA CEABMOM IIEHHOM
MO3BOHKE 3TOr0 OTBEPCTUS HET) 0Opa30BaH CYMMOMW IONMEPEYHBIX OTBEPCTUM
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TUIMYHBIX IICHHBIX TO3BOHKOB, PACIOJOKEHHBIX y OCHOBAaHHUS IOMEPEUHBIX
orpoctkoB Pucynok 2.2.4[1,2,4,5,12,14, 15, 18].

[Tpu u3ydeHun MaTepuasa MPOYUTalTe CTPOEHHE TI03BOHKOB, MopaboTaiire
C pUCYHKAMH W 3aTeM IE€pPEeHauTe K BHUAOBBIE OCOOCHHOCTH, 3aTe€M €IlEe pPa3
3PUTEIHHO 3a()UKCUPYITE UX HA PUCYHKAX.

BugoBbie 0COOEHHOCTH CTPOSHUS MISHHBIX TTO3BOHKOB KUBOTHBIX

JO0Cb — aTIaHT KpPYIHBIM, OTHOCHUTEIBHO IIMUPOKHHA, C MIUPOKO
pPacCTaBICHHBIMH KPBUIOBUAHBIMA OTBEPCTHUSIMU, SIMKa I 3yOOBHUIHOTO
OTPOCTKAa BBIPAXKEHA YETKO;, BEHTPAIBHBINH OyrOpOK CIBHHYT Ha3a; SMHUCTpodei
OTHOCHUTETHLHO  YKOPOUYCH, €ro IMHpuHA B  KpaHUAJIBHBIX  (haceTKax
MPUOTU3UTEIFHO paBHA JUIMHE TeJla, BRIEMKA 3yOOBHUIHOTO OTPOCTKA HETITyOOKas,
TIOTIePEUHbIC OTBEPCTHUS UMCIOTCS, HHOTIA He 3aMKkHyThIe [4,10,20, 23];

Kaban - y arllaHTa KpaHHAJIbHbIE CyCTaBHbIC (HaceTKu Oe3 pe3Koro
neperudba y JOpCaJIbHOTO Kpas; TepeaHss BbIpe3ka JOPCAIbHOM JYyru
CPaBHUTEIIBHO TIIyOOKas; AMUcTpodei - 3yOOBUIHBIN OTPOCTOK KOHYCOBHJIHBIM;
rpeOCHh MAaCCUBHBIA M BBICOKHMM, €r0 3aJHUN Kpad IMPHUIOIHAT. Tenao MOo3BOHKA
KOPOTKOE€, SIMKa — IUIOCKasi, MO3BOHOYHOE OTBEPCTHE CPABHUTEIBHO HHU3KOE;
MEXIO3BOHOYHOE OTBEPCTHUE KPYMHOE, COMMKEHO C  MEXKIONEePEUHbIM
OTBEPCTHEM, KOTOPOE UMEET Y3KYI0 KOCTHYIO MIEPETOPOJIKY; TUITUYHBIEC TTO3BOHKU
MAaCCHBHBIC, OU€Hb KOPOTKHE, TOJIOBKH U SIMKH TIJIOCKHE, TYy>KKH y3KHE; OCTUCTBIC
OTPOCTKH y3KHE W JUIMHHBIC, peOCpHBIC BETBU MOMEPEYHOPEOCPHBIX OTPOCTKOB
IMIMPOKHE U IIACTUHYATHIC, HAJICTAIOT IPYT Ha JIpyra Kak yepernuua [4,10,20, 23];

Me08edb OYpbili - Y aTJIaHTa KPbUIbS LIMPOKO TOCTABJIEHBI, HA JIykKKax
c1a00 BBIpAKEHBI OYTOPKH, BEPXHSS Ty>KKa IITUPE, KPBUIOBOE U MEKITO3BOHOYHOE
OTBEpCTUS Ha OOJBIIOM PACCTOSIHHM JPYr OT JApyra, WMEETCs IONEpPEUHbBIN
KaHai, o»nucTtpodel - KpaHUWalbHAsS CyCTaBHAs IIOBEPXHOCTh pasJjeiicHa
KIIMHOBUIHBIM 3YOOBHJIHBIM OTPOCTKOM HaJBOE, KayJlaJlbHBIH Kpal pacIIupeH,
CIMBAeTCs C KayJaJbHBIMH CYCTAaBHBIMH OTPOCTKAMH, HMEETCS TONEePEUHOe
OTBEPCTHE, IIONEPEUHbIE OTPOCTKU HampasieHsl Ha3az [4,10,20, 23];

3a5ay - Yy aTlaHTa  HIKHSAA JY)KKa OYCHb Y3Kas, KPbUIbS Y3KHE U
BBITSIHYTHIC, HMMEIOTCS MEXIIO3BOHOUYHOE OTBEPCTHE M IIONEPEYHBbIN KaHa;
samucTpodeii - rpebeHb pa3IBOCH, OT HEero 000COOICHBI KaylalbHbIC CyCTaBHBIC
OTPOCTKH;, THUITMYHBIC TO3BOHKHA - C 3-TO TIO3BOHKA BBIPAKEHBI JT0OABOYHBIC
OTPOCTKH, Tela TO3BOHKOB CYXKAIOTCS B KayJaJdbHOM HAIPaBICHUH, SMKA U
TOJIOBKM CKOIICHBI, Ha 3-4-M TI03BOHKAaxXx BMECTO OCTHCTOTO OTpPOCTKa
IIEPOXOBATOCTh, UMEETCs monepeuHoe oreepcrue [4,10,20, 23].

B0JIK, Jiica - KPBbUIbS aTJIaHTa TUIOCKHE, IIMMPOKO PACCTaBJICHBI, BEPXHSS
Oy’)KKa IIHpoOKas, Oe3 Oyropka, HIKHSS Jyra Yy3Kas,; BMECTO KpBIJIOBOTO
OTBEPCTHUSI MMEETCSI KPBLJIOBas BhIpPE3Ka; MOIEPEYHOE OTBEPCTHE OTKPHIBACTCS B
MEJIKYIO0 KPBUIOBYIO SIMKY; 3MHUCTPO(dEi - MO3BOHOK JJIMHHBINA, UMEET IITUPOKHIMA
rpe0eHb, KOTOPHIH B BUJE KIIOBA HAaBHUCAET HAJZl 3yOOBUIHBIM OTPOCTKOM, C3aJU
CJIMBACTCSl C CYCTaBHBIMU OTPOCTKaMU. BMECTO MeXIMO3BOHOUYHBIX OTBEPCTUN —
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BBIPE3KH; THITMYHBIC MO3BOHKH - TOJIOBKA U SIMKA IIOCKHE, KOCO IMOCTABICHBI I10
OTHOIICHHIO K Tedy. Jlyru MO3BOHKOB IIMPOKHE, OCTUCTHIM OTPOCTOK Ha TPETHEM
IO3BOHKE OTCYTCTBYET, a Ha OCTajbHBIX [JIMHA OCTHCTHIX OTPOCTKOB
yBenuuuBaeTcs k3aau [4,10,20, 23].

BOI’IpOCbl 0l 3AKPEeNnIeHUs U3yYeHHo20 mamepuaida

1. C yewm cBsizaHa JUIMHA II€U Y )KUBOTHBIX.

2. Ilepeuncnure 0COOCHHOCTH CTPOCHHUS IMICHHBIX MO3BOHKOB, OTINYAIONTUX
UX OT JIPYTUX OT/AEJIOB.

3. Kakwue xapakTepHble IpU3HAKA CTPOCHHS UMEET aTJIaHT y )KUBOTHBIX.

4. Kakue XapakTepHble MNpPU3HAKA CTPOCHUS HMEET OCEBOM IMO3BOHOK Yy
YKUBOTHBIX.

5. HazoBuTe KOJWYECTBO MICHHBIX IO3BOHKOB Y Pa3HBIX BUIOB )KUBOTHBIX.

6. Kakue mo cyery 1mieiHble TO3BOHKA TOYHO MOBTOPSIIOT B CTPOSHUU APYT
Jpyra ¥ Ha3bIBAIOT TUITUYHBIM.

7. Kakue xapakTepHble NpPHU3HAKU CTPOCHHUS HUMEIOT IIECTOM U CeAbMOM
MO3BOHOK Y JKUBOTHBIX.

8. HazoBuTe BUI0BBIE 0OCOOEHHOCTH IIEUHBIX TO3BOHKOB JIOCH.

9. HazoBute BUI0BbIE OCOOCHHOCTH IIEHHBIX TO3BOHKOB Ka0aHa.

10. Ha3oBuTe BUI0BBIE OCOOCHHOCTH IMICHHBIX TTO3BOHKOB BOJIKA.

11. Yem oTiMyaeTcss MOCICAHUN IICHHBIM TO3BOHOK OT MEPBOIO TPYAHOTO
MO3BOHKA.

12. Ha3zoBuTe KakWe OTHEIBI OCEBOTO CKEJIeTa y J>KHMBOTHBIX CBSI3BIBAIOT
HICWHBIE TO3BOHKH.

2. 3 Koctu, ¢popmupyionue rpyanyr kjerky. CrpoeHue rpyaHoi
KJIETKH

I'pynHble MO3BOHKH, peOpa U rpydHas KOCTb 00pa3yeT I'PYAHYIO KIETKY
KUBOTHBIX. POpMa €€ HAllOMMHAET KOHYC C YCEUYEHHOM BEPIIMHOM U KOCO
CpPE3aHHBIM OCHOBAaHHEM. YCEUEHHAs BEPIUMHA CIY)KUT BXOIOM B TIPYIHYIO
KJIETKY, OTpaHMYEHHBIM NEPBBIM TPYIHBIM MO3BOHKOM, NEPBON mapoil pedep u
PYKOSITKOM TPyIHOW KOCTU. BBIXOJ M3 TpyAHOW KIETKH MPEACTaBISET COOOit
OCHOBaHHME KOHYCa, OH OIPaHUYEH MOCJIEIHUM I'PYIHBIM [TO3BOHKOM, peOEpHBIMU
JyTaMU ¥ MEYEBUAHBIM OTPOCTKOM IPyIHOU KOCTU. B mepennem ornesne rpyIHon
KJIETKH OCTUCTBIE OTPOCTKM OUYEHb BBICOKHE M (POPMHUPYIOT BMECTE C MO3BOHKAMHU
octoB xonku (Pucynok 2.3.1) [1,2,4,5,12,14, 15, 18].

bokoBble CTEHKM TPYIHOW KIETKM B KPAaHUAJIBHOW 4YaCTH Yy KOIBITHBIX
KUBOTHBIX CXaTbl ¢ OOKOB, a B KayJaJbHON YacTu Oojee OKpyribie. Y cobak
OOKOBasi CTeHKa 00YKO0Opa3HO BBINYKJIasi, Y BOJIKA Ipy/IHAs KJIETKa TOPasio yKe.
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I'PYyAHbIE IT03B OHKH
BBIX0T H3 I])y,f[HOﬁ KIIETKH

IPyIOHHA
rpyauHa fsternum/

pedepHas
ayra

HCTHHHBIE TIOJKHBIE .
pedpa pedpa

Pucynok 2.3.1. CtpoeHue rpyJHOM KIJIETKH JIOIIAN

['pyaHbIE TO3BOHKH )KMBOTHBIX UMEIOT OCOOEHHOCTH CTPOEHUS, CBSI3aHHbIE
¢ (hyHKIIMOHAJILHON HEOOXOAMMOCTBIO: KpAaHHAJIbHBIE peOEepHbIE AMKH (110 OOKaM
TOJIOBKH, KayJalibHble peOepHble (aceTKu (IMOUYKH) MO OOKaM SIMKHM MO3BOHKA,
pebepHble ¢aceTku (smMouku) HA KOPOTKUX TMOMEPEYHBIX OTPOCTKAX IS
COWIEHEHUs1 ¢ OyropkoM pedpa. B cTpoeHuun BBLAEIAIOT TEJIO U SAMKY IO3BOHKA
(cmabo BBIpa)KEHBI), OCTUCTBIM OTPOCTOK M3 HUX Camble BBICOKHE (OPMHUPYIOT
KOCTHYKO OCHOBY XOJKH. llepenHune M 3agHue CyCTaBHBIE OTPOCTKH MaJon
BEJIMUYMHBI B BHUJE (aceTok. [lonmepeyHble OTPOCTKM KOPOTKHE, KpaHUAIbHO Ha
HUX pPa3MENIa0TCsS COCUEBUIHBIC OTPOCTKU JIsi 3aKperuieHus Mbin (PucyHok
2.3.2) [1,2,4,5,12,14, 15, 18].

OcTUCTBIE  OTPOCTOK  MO3BOHKA, CTOSINIMA  OTBECHO  HA3bIBAETCA
AHTHKJIMHATIBHBIM WK auadparMaibHbIM, TaK KaK 4yepe3 HEro MpPOXOJAUT JTMHUS
oTBeca TsbkectH tena [1,2,4,5,12,14, 15, 18].

PeOpa cocroar wu3 JABYyX 4YacTed: KOCTHOIO pedpa U HUXKHEH
PacIooKEHHOTO pedepHOro xpsia. Pa3znuyaioT MCTUHHBIE U JIOXKHBIE pedpa.
Hctunable pedpa COEAMHSIOTCS XpALIAMH HENOCPEICTBEHHO C TPYAHUHOI.
JloxkHble peOpa HE TOXOAAT A0 TPYAUHBI: OHU COEUHSIOTCS C JIEKAIIUMHU PAIOM
pebepHbIMU Xpsiliiamu, o0pasysa pebepuyro nyry. [locnennsisi mapa pebep, Kak
PaBUJIO, HE COEOUHSETCS C TPYAHMHOM U Ha3bIBACTCA (IIIOKTYHUPYIOLIUE
(Bucsume) peodpa [1,2,4,5,12,14, 15, 18].

Ha pebOpe paznmuuaioT KOHIBI - TIO3BOHOYHBIA (BepTEOpaNbHBIN),
oOpalieHHbId K MO3BOHKY, M TPYAMHHBIA (CTEpHAJBHBIN), HANpaBIICHHBIA B
CTOpPOHY IpyauHbl. Ha O3BOHOYHOM KOHIIE HaxOJUTCS TOJIOBKa pedpa ¢ AByMs
BBIMYKJIBIMA CYCTaBHBIMH TIOBEPXHOCTSIMH JJII COWICHEHHS C TEJIaMU JBYX
CMEXHBIX TO3BOHKOB, B CTOPOHE OT TOJIOBKM BBICTyHmaeT Oyropok pebpa c
CYyCTaBHOM  TMOBEPXHOCTBIO, COWICHAIOIICHCS ¢  peOdepHO  CycTaBHOM
MOBEPXHOCTBIO TMOMEPEYHOr0 OTPOCTKA MO3BOHKA. HUKe rojloBKM pacmnosiokeHa
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mieiika pedepHoit koctu. Ilozagm Oyropka sicHO BbICTymaeTr yroia peOpa ais
npukperuienus mei (Pucynok 2.3.3) [1,2,4,5,12,14, 15, 18].

A. b - B
Pucynok 2.3.2. I'pyaHo# mo3BOHOK KabaHa (IMKOW CBUHBH) C KayAalbHOU (A),
kpanuansHoii (b), natepansroit (B) nosepxuocteit (Hukynuna H.b., Hukonosa
H.A., 2018): 1 — tenmo; 2 — rojioBKa MO3BOHKA; 3 — siMKa MO3BOHKA; 4 — ;tyra
MO3BOHKA; 5 — MO3BOHOYHOE OTBEPCTHUE; 6 - KpaHUATBHBIN U 7 — KayIaJIbHBIN
CyCTaBHbIE€ OTPOCTKH; 8 — MOMEPEUHBIE OTPOCTKHU; 9 — OCTUCTBINA OTPOCTOK; 10 —
KpaHuanpHas u 11 — kaynaneHas pedepHbie IMKH; 12 — BbIpe3Ka MO3BOHKA.

Ha Tene pebpa HaxonsTcs ABE MOBEPXHOCTH: HApYy>KHAsl - BBINyKJas;
BHYTpeHHsIs - BorHytas. llepennmii kpaii Tema peOpa 3a0CTPEHHBIN, 3aJHHIMA
npUTyIJIeHHbIN. CHapyX u y nepeaHero kpas peOpa JIEKUT MBIIICYHBIN Keno0
JUTSL IPUKPEIUIEHUsT MEKpeOepHbIX MbILI. Boiabs 3aiHero kpas Ha BHYTpEHHEH
NOBEPXHOCTH pedpa MOMEMAETCs COCYAUCTBhIM kelao0 Ui pa3MelleHUs
OPOXOSAIIMX 3/1eCh COCYIOB M HEpBOB. ['pylnuHHBIE KOHIBI pedep LIMpe Teia
peopa. Jlnuna pebep y ogHOro )KHBOTHOTO MeHsieTes [1,3, 4,14, 15, 18].

Pucynok 3.2.3. Pe6po cobaku (JiarepaiibHasi TOBEPXHOCTD):

1 - ronoBka pebpa; 2 - meiika pedpa;3 - Oyropok pedpa; 4 -
yroJdi pedpa; 5 - Teno pedpa; 6 - rpyIMHHBIN KOHEIl pedpa; 7 -
pedepHbIi Xpsl.

22



I'pyanas xocte (rpyAauHa) COCTOMT W3 cerMeHToB. Ha Heil pasnuuaroT
PYKOSITKY, T€JIO U MEYEBUIHBIN OTPOCTOK. PyKkosiTka rpyiuHbI (IIEPBBIM CETMEHT),
CJIeTKa MpUIoAHATa BBEepX. OTAEIbHBIE CETMEHTHI IPYIHHBI CPACTAKOTCA B TEJIO.
Ha OOKOBBIX CTOpOHAx Teja TPYIUHBI JIEKAT MapHbIE CYCTAaBHBIC SIMKH JUIS
pebepHbIX Xxpsmieil. MeueBUIHBIN OTPOCTOK — 3TO KayAalibHas 4acTh TPYAMHBI,
Mepexoasias B MeUeBUAHbIN Xpsl. CTpOEHUE, COCTABIISIIOIINX TPYAHON KIETKU
u3yuute Ha pucyHke 2.3.1 — 2.3.4. IIpounTaiite BUI0BbIC OCOOCHHOCTH CTPOCHUS
TPYJHBIX TO3BOHKOB, pedep W TpyauHbl. Ha pucyHkax omnpeneiauTe BHIOBbBIC
ocobennoctu [1,3, 4,14, 15, 18].

Pucynok 2.3.4. A)
I'pynnas kocts u
pebpa (mo U. I1.

Ocwumnogy):

a- TpyaHas KoOCTb
KPYIMHOTO POraToro
CKOTa; ©O- TpynaHas
KOCTb CBHUHBH; §-

rpyaHast KOCTh
gomamu; T - 1, 7 u
13-¢ pebpa

(MenuanbHas

cTopoHa); o0- 1,8 u
14-e pebpa (natepanpHasi cropoHa); € - 1, 9 u 18-e pebpa (n1arepanbHasi ctopona); 1-
PYKOSITKAa TPYAHON KOCTH; 2- CErMEHT TPYAHON KOCTH;3 - MEUEBHUIHBIA XpAIL;4- TEI0
TpYAHOU KOCTH; 5 - pebepHbIe XpsAnu;6 - pebepHas (CycTaBHas) BHIpE3Ka; 7 - COKOJIOK;
8- BeHTpanbHBI TpebeHb, 9 - meueBUAHBIH OTpocTok; 10 - OYropoxk IeCTHUYHOMN
Mbimel;11- meiika pedpa; 12- ronoska pedpa;13- Gyropok pebpa; 14- cocyauctbiit
keno0;15 - MmblmeyHsiit xxenoo; 16- yrom pebpa; 17- Teno pedpa; 18- xemnod ronoBku;
19 - crepHanbHBIN KOHEI pedpa

b) I'pyannHa u Xpsmu cTepHaIbHBIX pedep KOUIKU, MaciTad
10 mwM:

1 — pykosiTka rpyauHsl, 1'- xpsiig rpyaussl, 2,3 - TeJo
TPYJMHBI, IEPBBIN U MOCICAHUN CErMEHTHI; 4 — MCUCBUTHBII
OTPOCTOK; 5 - MEUEBUIHBIN XpsiiT; 6 - xpsi [ pebpa; 7 -
teno I pebpa;8 - xpsamr IX pebpa; 10- konerno IX pebpa; Teno
IX pedpa

Bunosrie 0COOEHHOCTH CTPOCHUSA KOCTEH,

COCTABJISIOIIUX TPYAHON KJIETKH )KUBOTHBIX:
aocb — 13 TpynHBIX MO3BOHKOB, OTJIMYAIOTCA OT OCTAJbHBIX MO3BOHKOB
OCEBOTO CKeEJIETa YKOPOYEHHBIM TEJIOM, MOIIHBIMHU OCTHUCTBIMHU OTPOCTKAMHU,
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JOCTHTAIIUMHA Yy 3-5-X MO3BOHKOB JUIMHBI 18-20 cM M HampaBiI€HHBIMH
KayJ0JI0pCAJIbHO; OCTUCTBIA OTPOCTOK 13-TO MO3BOHKA MOCTABJIEH BEPTUKAILHO.
B KOJMYecTBe 13 map NpencTaBisiOT CO0OM IJIOCKHME AYrooOpa3Hbie KOCTH.
BentpanpHbiii KoHel pedpa 3HAUMTENbHO pacimupeH u yruonieH. K Hemy
npukperuisiercss pedepubii xpsmnl. Camoe KOpOTKOe mepBoe pedpo, cambie
JUTMHHBIE — 7-¢ U 8-€. [lepBbie 8 map pedep COeNUHSIOTCS C TPYAMHON XPSIaMU U
HA3bIBAIOTCS UCTUHHBIMU WJIM CTEPHAJIBHBIMHU, a ¢ 9-ro mo 13-e — JIOKHBIMU
(acTepHAJIbHBIMH), TIOCKOJIBKY HE COCAHMHSIIOTCS C TpyAHOW KocThio. ['pynHas
KOCTb — COCTOHUT U3 8 cermeHToB [4,10,20, 23]

kabau - 14-15 MO3BOHKOB, Te€la KOPOTKHE, C IJIOCKUMHU TOJIOBKaMHU M
SIMKaM#, BEHTPaJIbHBIE TPEOHU OTCYTCTBYIOT, OCTHCTBIE OTPOCTKU IIMPOKHE H
IUTACTUHYAThIC, WX JUTMHA YOBIBACT B KayJaJdbHOM HAlpaBICHUU, HAYMHAs ¢ 1-To
NO3BOHKA; NuadparmManbHblid M03BOHOK — 11-ii; 14-15 map pebep, 7 u3 HuUX —
UCTUHHBIE, XOPOIIO pa3BUTHl pedepHbIe YIVIbI, Telda pedep CIUpaeBUIHO
U30THYTHI, Y3KHE; — PYKOSITKa IPyAUHBI MAaCCHUBHAs, C)kaTa ¢ OOKOB, BBICTYHAeT
BIIEpEeIM TEpBOM Mmapel pedep, TEJNO COABICHO CBEPXYy BHHU3, pacLIMpsETCs
k3aau[4,10,20, 23]

Me08edb Oypbvili - 14 TPYIHBIX IO3BOHKOB, XapaKTEPHU3YIOTCS XOPOIIIO
Pa3BUTHIMH, HO YKOPOUYEHHBIMHU 1O JUIMHE Te€JIaMH NO3BOHKOB. He NIMHHBIMU, HO
TOJCTBIMU U POMOOBUAHOM (OPMBI  OCTUCTBIMH OTPOCTKAMHU  HaJIM4YUe
BEHTPANBHOTO TpeOHs. OCTUCTBI OTPOCTOK y TEPBOTO TO3BOHKA TOHBIIE U
KOpoue BTOpOro. [[nvHa OCTHUCTBIX OTPOCTKOB HE3HAYMTEIBHO BO3pPACTaET 0
HIECTOr0, CEIbMOI0 IPYJIHOTO IMO3BOHKA, MO 3TOM MPUYMHE XOJKa MeJBelen
BbIpakeHa cyabo. TpuHaguatelii TpyaAHOW TMO3BOHOK (AMAaparManbHBbI)
XapaKTepu3yeTcs TMOAHITHIM JOPCATBbHO TMOMEPEYHBIM OTPOCTKOM W POBHBIM
rpeOHEM, COEAMHSIOUIUM €ro C CYCTaBHBIM KpaHHUAIbHBIM OTpOCTKOM. Pebep 14
nap, TIEpBble BOCEMb-JIEBITh pebep SBJISAIOTCA MCTUHHBIMU (TPYIHBIMU),
ocTajbHble JIO)KHbIe. Termo peOpa B cpenHed 4acTH Cllerka HW30THYTO Hazal.
['pyiuHHBIE KOHIBI pedep KOHYCOOOpa3HO PACIIUPEHbI U HECYT LIEPOXOBATOCTU
i pukcanuu ¢ pedbepusiMu xpsmamu[2, 8, 12,13, 16, 18]. ITocneanee pedpo
MOKHO y MenBenel (uokryupytomniee. PykosTka TpyauHbl ¢ IByMSI MEpPBbIMU
pé€Opamu oOpa3yeT BEHTpaIbHYIO moiycdepy oBaja KpaHHAJIHLHOTO BXOJa B
IPYIHYIO KJIETKY, TE€JO BBITSHYTO KayJaJlbHO U COCTOUT M3 BOCBMH CEIMEHTOB
TPYAMHBI C OKPYIJILIMH pPEOEpPHBIMH sSIMKaMH Ui peOCEpHBIX  XpsIIeH.
MedeBHUIHBII OTPOCTOK BBHITSIHYTBI M OKAHUYMBAETCS 3HAYUTEIBHBIX Pa3MepoB
xpsiom [2, 8, 12,13, 16, 18];

sasy — 12 (13) rpyAHBIX MMO3BOHKOB, TEJIa U JIY)KKM CTAHOBSTCS IIHAPE B
KayJadbHOM HAlpaBICHWH, TOJOBKM W SIMKH IIJIOCKHE, JUIMHA OCTHCTBIX
OTPOCTKOB yBelnuuBaercsi ¢ l-ro ao 4-5 no3Bonka, ¢ 10-ro mo 13-i
yMeHbIIaeTcsi; Teno TO3BOHKAa Yy TMEpeIHUX IO3BOHKOB  YKOPOYEHO,
OKPYTJIOTpEXTpaHHON (OpPMBI, y YEThIpeX TMOCIEIHUX YAJUHEHO. JlInHHBIE
OCTHUCTBIE OTPOCTKU, U OTKJIOHEHBI Ha3aJ CO BTOPOro Mmo3BoHka. C mectoro mo
JIEBATHIA TO3BOHOK JJIMHA OCTUCTBIX OTPOCTKOB YyMeHbIaercs. OCTUCTBIN
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OTPOCTOK JIECSITOTO TO3BOHKA IMPUHUMAET IMOYTH BEPTHKAIBHOE IOJIOKEHUE.
Pebpa —12 (13) map, niauHHBIE, TOHKHE M OKpyTJible. [103BOHOUYHBIN KOHEIl pedpa
OKaHYMBAETCSl YTOJIIIEHHON TOJIOBKOW HamNpaBJIeHHOW KpaHuanbHO. [lo3aau ee
pacnosioxkeH Oyropok, ucuezaronuii Ha 4 nocnegHux pedpax. I[lepBoie cemb map
SBJIAIOTCS. UCTUHHBIMH, OCTalibHbIe 5(6) map — JoXkHBIE pedpa, ¢ TrpyaHOU
KOCTBhIO He cowieHeHsl [2, 8, 12,13, 16, 18]. I'pyauHa cocTouT M3 6 KOCTHBIX
CErMEHTOB, IMEPBbIA CErMEHT BBITSIHYT BIEpENl U CXaT C OOKOB, a CIEAYIOIINE
CETMEHTBI TPEXTPAHHO - TMPU3MATHYECKHE, TOCICTHUN CETMEHT Y3KUH U
JUIMHHBIN [2, 8, 12,13, 16, 18];

801K, iuca - 13 TO3BOHKOB, Te€Na OKPYIIION (hOPMBI, OCTHCTBIE OTPOCTKH
CJIETKa M30THYTHl KpaHWAIbHO; JuadparMalbHbld 1MO3BOHOK — 11-ii; Ha
MOCTEAHUX MO3BOHKAX MOSBIISIIOTCS 100aBOUHbIE OTPOCTKY; 13 map pebep, 9 map
HUCTUHHBIX pEOEp, Tema y3Kue, paBHOMEPHO OKPYIJIbIe, CHIILHO H30THYTHIC, IICHKa
pebpa MJIMHHAsA;, TpyaHas KOCTh COCTOMT M3 CErMEHTOB YEThIPEXYrOJbHOM
npu3MaTH4eckoi  (OpMBbI,  COCNMHEHHBIX  MEXKIy  CO0OM  IHUPOKUMHU
CUHXOH/IPO3aMH, PYKOSATKA U MEUYEBUIHBIM OTPOCTOK HUMEIOT OOJBIIYIO JUIUHY,
YeM CEeTrMEHThl Tella TPYAUHbI, OHHU IUIOCKUE M C OKPYIJIBIMH KpasMmH,
MEUEBUIHBIA XpAIl HEOONBIION, TpylHas KIETKa B CPaBHEHUM C TaKOBOU Y

cobaku ropasmo yxe [2, 8, 12,13, 16, 18].

Bonpocw 014 3akpennenus usyuenno2o mamepuana

1. OnumuTe cTpoeHue u GyHKUHUUA TPYJHOMN KIETKH.

2. [lepeuncnure npU3HAKK TPYAHBIX IIO3BOHKOB, OTJIMYAIOIIUX HX OT
JIPYTUX OTIEIIOB.

3. HazoBuTe K0M4YeCTBO IpyAHBIX TO3BOHKOB Y Pa3HBIX BUI0B KUBOTHBIX.

4. Onummre cTpoeHue pedpa.

5. HazoBute BHIOBbIE OCOOEHHOCTH CTPOEHUS TPYIAHBIX IO3BOHKOB U
pebep BoJIKa.

6. HazoBuTe BHIIOBBIE OCOOCHHOCTH CTPOCHHS TPYAHBIX TO3BOHKOB U
pebep socs.

/. HazoBuTe BHIOBBIE OCOOEHHOCTH CTPOEHHUS TPYAHBIX IMO3BOHKOB H
pebep kabaHa.

8. [laiiTe ompeneneHne CTEPHAIBHBIX, aCTEPHATBHBIX U (DIIOKTYHUPYIOIIIX
pebep.

9. HazoBuTte BU0BbIE OCOOCHHOCTH CTPOEHUS IPYAHOM KOCTH BOJIKA.

10. HazoBute BUI0BBIE OCOOCHHOCTH CTPOCHHUSI TPYTHOM KOCTH KabaHa.

11. Ha3zoBute BUIOBBIE OCOOCHHOCTU CTPOCHUSI TPYTHOM KOCTH JIOCS.

12. HazoBuTe OT/INYMS B CTPOCHHUH TPYTHOM KIETKHU JOCS U BOJIKA.

2.4 CTpoeHHe MOSICHUYHBIX, KPECTIOBbIX M XBOCTOBBIX M03BOHKOB
llosichuunblli omoen SABJSIETCS OCTOBOM JIOPCAJIBHOM CTEHKH OpIOITHOMN

MOJIOCTH, OH COCTOUT W3 35-7 TIO3BOHKOB M OTBEYAET TPEM KayeCTBAM:
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OOIIMPHOCTh, MPOYHOCTH, MOJABMKHOCTh. OOMIMPHOCTH TMOSCHUYHOTO OT/ENa
CBsI3aHA ¢ 00bEMOM MHUILEBAPUTEIHHOTO anmapara, pacrnoyioKEeHHOTO B OPIOITHON
nosioctd. OHa 3aBUCHUT OT JJIMHBI U IIMPUHBI MOSICHUYHOTO OTJENa, KOTOPHIM
3aBUCHUT OT KOJMYECTBA WJIU JUTMHBI TEJl MOSCHUYHBIX MO3BOHKOB, & TAKKE CHUIION
Pa3BUTHS TTONIEPEYHOPEOESPHBIX OTPOCTKOB.

[Ipo4HOCTH CBSA3U MO3BOHKOB JPYT C JAPYrOM CTOUT B 3aBHCHUMOCTH, BO-
NEPBBIX, OT TSHKECTH BHYTPEHHOCTEH W CaMOro IMO3BOHOYHOTO CTOJI0A C €ro
MYCKYJaTypoil. Bo-BTOpBIX, OT CHJIBI TOJYKOB, TEPEIABACMbBIX TYJIOBHUIILY
Ta30BBIMA KOHEYHOCTSIMA TPU JBIWKEHUU, T. €. YeM CHJIbHEE TOJYKH, TEeM
IpoYHee JTOJDKHA OBITH CBsI3aHA TMOSICHUIIA, OCOOCHHO B yYacTKe OJbKauImeM K
Ta30BOMY TIOSICY.

[IpoYHOCTH TOCTPOCHUS MOXKET OBITh MTOCTHUTHYTA, MIOMHUMO ITOBBITIICHUS
KpPEIMOCTH COCIWHCHUS TO3BOHKA C IT03BOHKOM, YMCHBIICHHEM KOJMYECTBA
MO3BOHKOB M0 MPaBHIIy: 4eM Kopoue (IpU OJMHAKOBBIX YCIIOBUSX CTPOCHUS)
OT/IeNl TOSICHUIIBI, TEM OH TpOoYHee, WU, BepHee, C OonbmuM 3PdheKToM
CrOCOO€H BOCIPUHUMATH HMITYJIbChI, MCXOJSIINE OT Ta30BBIX KOHEYHOCTEH.
VYrpoueHue coenuHEHHM (MMOMUMO TeJl TO3BOHKOB) Y OJIHUX JKMBOTHBIX
BBIPKEHO B CYCTaBHBIX OTPOCTKAX, Y APYTHUX - B MIONEPEUHO-PEOCPHBIX.

Pa3nasi creneHb MOJBMXKHOCTH TMOSICHUYHOTO OTJIENia 3aBUCUT OT 0Opasa
KU3HU OSKUBOTHOTO. Jl7isi yBelIWYeHHs] TOJBMKHOCTU TpeOYIOTCS YCIOBHUS
MIOCTPOCHUS, KaK pa3 oOpaTHBIC TEM, KOTOPbIe HEOOXOIWMBI IJISi TIOBBIMICHUS
npouHocTH. CienoBareabHO, YeM JUIMHHEE MMOSCHUYHBIN OTACI, WIH, TOYHEE, YeM
OOJBIIIM YHCJIOM TTO3BOHKOB 00JIaacT MOsSICHUIA, TeM OoHa mojaBrwkHee. Crona,
KOHEYHO, JO/DKHa OBITh M00aBieHa HanOoJiee TONBYDKHAs CBSI3b B MeECTax
COCTMHCHHI TIO3BOHKA C TO3BOHKOM, a TaK)K€ COOTBETCTBYIOIIETO YCTPOHCTBA
PHIUQKKH JBWKCHHSI JUII MYCKYJIaTypbl Ha TO3BOHKAX, TTO3BOJISIOIIHEC
nudepeHIupoBaTh ABUKCHUS.

XapakTepHbIM TPHU3HAKOM TMOSCHUYHBIX MO3BOHKOB SIBIIICTCS HAIUYUE Y
HUX JUIMHHBIX TOMEPEeYHOPEOEPHBIX (ITOMEPEUHBIX) OTPOCTKOB, JIEKAIIUX BO
dbpoHTanbHOMN (IOpcanbHOM) MIOCKOCTH. KpoMe Toro, y HuX ciabo BBIPaKEHbI
TOJIOBKA U SIMKHU, OCTHUCTBIE OTPOCTKH IJIACTUHYATHIC, OJUHAKOBOW BBICOTHI U
mpunsl [2,4,18].

CtpoeHne MOSCHUYHBIX TMO3BOHKOB M3y4yuTe Ha pucyHke 2.4.1 — 2.4.5.
[IpounTaiiTe BHIOBBIC OCOOCHHOCTH WX CTPOCHHS U OMPEICTUTE BHUIOBBIC
0COOEHHOCTH Ha PUCYHKaX.

Kpecmuyosvie noseonku cpacTaroTCs BMECTE B KPECTIOBYIO KOCTb WIIH
Kpectell. 1'0l10BKa KpECTIIOBOTO TO3BOHKA BBIMYyKJIas W BEHTPAIBHO 00pasyer
MbIC KpecTia. IIpu cpacTaHWM KPECTIIOBBIX TMO3BOHKOB MEXKIY HX Ty)KKaMU U
TeJaMU TPOXOIUT KPECTIOBBIA KaHai. [ paHWIBI MEXIy TelaMu CPOCIIHXCS
MO3BOHKOB BUJIHBI B BHJIC TTOTIEpeUHbIX TuHUH. [lomepeuno-pedepHbIe OTPOCTKH
MEPBOTO TIO3BOHKA (DOPMUPYIOT KPBUIbS C YIIKOBUIHOW TMOBEPXHOCTHIO LIS
COWJICHEHUS C KPBUIbSIMH TIOJB3JOIIHON KOCTH. BeHTpaibHas MOBEPXHOCTH
KpblJIa KPECTIA HA3bIBAETCSI TA30BOU. Y KPECTLOBOM KOCTH OCTUCTBIE OTPOCTKH
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MOTYT CJMBAaTbCSI B MEAMWAHHBIM KpPECTHOBBIH TpebeHb. MeXI03BOHOUHBIE
BBIPE3KH 00pa3yloT JIOpPCAIbHbIE KPECTIIOBBIE OTBEPCTHS /JIi HEPBOB U COCYIOB.
BentpanbHOo — BEHTpaibHbIE KPECTIOBbIE OTBepcTUs. llomepeuHbie OTPOCTKU
CJIIMJIUCh B OCTPBIE U 3a3yOpEHHbIC OOKOBBIC YACTU VISl IPUKPETUICHUS MBIIII U
CBS30K. MeXIy OCTHCTBIMU OTPOCTKAaMHU (MEIUAaHHBIM TrpeOHEM) U OOKOBBIMHU
yacTaMu (OOKOBBIM rpeOHEM) pacrojiaraeTcs MpoMeKyTOUHbIN rpedens [2,4,18].

Pucynok 2.4.1 I1osicHHUHBIH MO3BOHOK, ManodeeB FOM. u ap. (2021):
1 —romoeka; 2 — OyXKKa, 3 — OCTh;, 4 — OTBEpPCTHE, 5 — molepevHO-pedePHEIH
OTPOCTOK; 6 — KPaHHAIIBHEIH CYCTaBHOH OTPOCTOK; 7 — SIMKA; 8 — MeKIIO3BOHOYHAs
BBIPe3Ka; 9 — KayJalbHBIH CYCTABHOH OTPOCTOK.

Pucynox 2.4.2. [Toscauunsie no3Bouku (I1. ITonecko, 1978):

B - cBunbn, I' - cobaku: 1 - rojjoBka I mossICHUYHOTrO MO3BOHKA; 2 - TEJO
MO3BOHKA; 3 — OCTUCTBIE OTPOCTKH; 4 - COCUEBHAHBIA OTPOCTOK; 5 -
nornepevyHopeOepHbIe OTPOCTKU; 6 - KpaHUATBHBIM CYyCTaBHOM OTpPOCTOK; 7 -
KayJaJbHBI CYCTaBHOM OTPOCTOK, 8 - 70OAaBOYHBIN OTPOCTOK; 9 - CyCTaBHbIE
dbaceTku

XBOCTOBOM OTHEI - CaMbld IOABIDKHBIL BO BCEM ITI03BOHOYHHUKE.
XBOCTOBBIE TO3BOHKHM Y Pa3HbIX >KUBOTHBIX PEIYLUHUPOBAHBI B HEOJWHAKOBOU
CTEIEHU, YTO 3aBUCUT OT HA3HAYEHUS XBOCTA, BBIMOJHSIOMIETO 3aIUTHYIO
(GYHKIIUIO U POJIb CBOEOOPA3HOIO PyJis MPU OBICTPHIX JBHKEHUAX. OCTHUCTBIE
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OTPOCTKH U JY>)KKU COXPaHUJIUCH TOJBKO Ha MEPBBIX MITH — BOCbMH MO3BOHKAX, a
Ha OCTaJbHBIX MCYE3JIM, BCJICACTBHUE YEro IO3BOHOYHBIA KaHal B 00JIaCTH
XBOCTOBBIX II0O3BOHKOB Bce Oojiee M Oojee B KayJaJdbHOM HampaBlIEHUU
BCKpbIBaeTca. OT NO3BOHKOB OCTAIMCh OJHU JIMIIb TENA, @ OT IPYTUX UX YacTeu -
HeOosbue Oyropku. CTpoeHHe KpecTila U XBOCTOBBIX IMO3BOHKOB M3YYHTE Ha
puc. 4.3 — 4.7. [IpounTaiiTe BUAOBbIE OCOOCHHOCTH UX CTPOCHHS B Tabsmie 4.2. -
4.3 u onpenennTe BUAOBbIE OCOOEHHOCTH Ha PUCYHKAX.

BunioBsie 0COOEHHOCTH MOSCHUYHBIX TO3BOHKOB!

J0Cb — KOJMYECTBO - 6 TO3BOHKOB. OCTHCTBIE OTPOCTKH IIJIOCKHE,
HIMPOKHE, BBICOTOW 43-55 mMm. Xopolo pa3BUTHI KpaHUAIbHbIE U KayJalbHbIC
CyCTaBHBIE OTPOCTKH, MPUYEM, IEpPBbIe HMEIOT XKeJI0OOBaTyi0, a BTOpPbHIE —
UUIMHAPUYECKYI0 (opMy. BeHTpanbHble TpeOHU BbIpakeHbl ciabo. JlinHa
IOTIEPEUYHO-PEOCPHBIX OTPOCTKOB YBEIMUYMBAETCA JO YETBEPTOro, a 3aTeM
ymenblnaercsi. KpecTioBast KOCTh COCTOUT U3 MATHU CPOCIIUXCS TO3BOHKOB [2, 8,
12,13, 16, 18];

Puc.2. 4.3. KpecTiioBas KOCTb:

A - nomanu, b - kpynHoro poraroro ckora, B - cobaku, I' - cBunbH; 1 -
OCHOBAaHHE, 2 - BEPIIMHA, 3- TEJIO KPECTLA, 4 - KpaHUAIIbHBIN U 5 - KayAaIbHBII
CyCTaBHbIE€ OTPOCTKH, 6 - CPEIMHHBIN, 7 - JIaTepaJIbHbIN U § - MPOMEKYTOUHBIN
rpedHu, 9 - kpbuIo KpecTia, 10 - yinKoBUHAS TOBEPXHOCTS, 11 - MEXTyTOBbIE

MIPOCTPAHCTBA, 12 - mopcanbHbIE KPECTUOBBIE OTBEPCTHS, 13 - cycTaBHas
dacetka, 14 - MbIC
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Pucynox 2.4.4. KpecrtiioBasi KOCTb:
A — 4eThIpe OCTUCTHIX OTPOCTKA MEJIMAHHOTO IPeOHs KPeCTila KPOJIUKa;
B — Tpu ocTUCTBIX OTPOCTKA METMAHHOTO TPEOHS KPecTiia KOUIKU

PucyHOK 2.4.5. XBOCTOBEI€ ITO3BOHKH:
I - codakn; II - ceuebH; III - KOpoBEL IV — nomamu: 1 — rooBka Mo3BOHKA; 2 -
sIMKA MO3BOHKA; 1 -MomepeyuHElil OTPOCTOK: 4 — KPaHHAILHEIE CYCTABHEIE OTPOCTKH; 5 —
ZIyra MO3BOHKA; 6 - TeMallbHasd TyKKa.

Kaban - KOJWYECTBO - 6, 7 TOSCHUYHBIX ITO3BOHKOB, T€Jla KOPOTKHE, C
MJIOCKMMH TOJIOBKAMM U SIMKAMH, OCTUCTBIE OTPOCTKH BBICOKHME U TIJIACTUHYATHIC,
nonepeyHopeOepHbIe OTPOCTKH JTyrooOpa3sHO M30THYTHI BHU3, IUIACTUHYATHIC
KpaHHWaJIbHbIE CYCTaBHBIE OTPOCTKU B BHJIC KEJIOOKOB, Kay/laJIbHbIE OTPOCTKU B
BUJE UWIMHIAPOB.  KpecTrnoByro KOoCTh 00pa3yioT 4 TO3BOHKA, OCTHUCTHIC
OTPOCTKA  OTCYTCTBYIOT, BHUJHBI  IIUPOKHUE  MEXKTYKKOBBIE  OTBEPCTHUS.
VIIKOBUHBIE CYCTaBHBIE MOBEPXHOCTH OOpallleHbl B CTOPOHBI, KpaHUAIbHBIC
CyCTaBHbIC OTPOCTKH MEPBOTO MO3BOHKA B BU/IE KEJIIOOKOB; XBOCT oOpa3zoBaH 20-
23 M0CTaTo4YHO JJIMHHBIMHU MO3BOHKAMHU, HA TIEPBBIX ISATH COXPAHSIOTCS TYKKH,
MOIIEPEYHbIC OTPOCTKH UMEIOT BH/I IIMPOKUX iactuH [2, 8, 12,13, 16, 18];

Meodsedb _Oypbii - 6 MOIIHBIX THOSCHHYHBIX IT03BOHKOB, HWMEIOTCS
n00aBOYHBIC OTPOCTKHU, HAMPABICHHBIE HA3a/; CyCTaBHBIE OTPOCTKHU C MJIOCKAMU
CYCTaBHBIMH TMOBEPXHOCTAMHU. B 00pa3oBaHNM KpECTIOBOW KOCTH yYacTBYIOT S5
KPECTIIOBBIX MO3BOHKOB. XBOCT COCTOMT M3 4-5 IMO3BOHKOB, KOpOTKHi [2, 8,

12,13, 16, 18];
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3@y - HACYUTHIBAIOIINKI CeMb (PEAKO IIECTh) OYEHBb JJIMHHBIX U MOIIHBIX
MO3BOHKOB, JOCTUTAeT OOJIBIIOTO Pa3BUTHS, MO JJIMHE 3HAYUTEIHHO MPEBBIIAs
IPYAHON OTZAEIN; BCE MO3BOHKHU 3TOTO OTAENA OTIMYAKOTCS PE3KO BBIPAKEHHBIMU
oNepeYHbIMU OTpocTKaMu. OHM IJIMHHBIEC, MACCUBHBIE, HAIIPABIICHHBIC BIEPE U
HECKOJIBKO BHHM3, M BO3PacTalOT B pa3Mepe C IMEpPBOro IO IMATHIA IO3BOHOK,
KOTOPBIM HMEET CaMblii [JIMHHBIA TONEPEYHbId OTPOCTOK, IIMPUHA TeENa
MPEBBIIAET [JIMHY Yy TOCIEIHET0 IMOSCHUYHOTO T03BOHKA. BeHTpanbHas
MOBEPXHOCTh TPEX TMEPBBIX MOSICHUYHBIX TO3BOHKOB HECET BEHTPAJIbHBIN
rpebeHb, UMEIONTNI BU OTPOCTKA. OCTUCTBIE OTPOCTKUA UMEIOT (hopmy rpeOHs C
PE3KO BBIICIIAIONICHCS U HAKJIOHEHHOW BIiepea BepMHoi. CycTaBHbBIE OTPOCTKH
XOpOIIO BbIpakeHbl. KpecTHOBbIA OT/IEN OYEHb KOPOTKMU M HE 00pa3yeT Bcei
KpBIIIM Ta3za, C3aJd JIOMOJHSAETCS MEPBHIMU XBOCTOBBIMU TO3BOHKaMU. Y
MOJOJIBIX KMBOTHBIX TO3BOHKH, OCOOCHHO 3aJHUE, MOTYT OBbITh €Ile He
cpauieHbl. CoOCLEBUIIHBIE OTPOCTKH COXPAaHWINCh B BHUJE HE3HAUUTEIBHBIX
OOKOBBIX KOCTHBIX BBICTYNOB. [lomepeuHbie OTPOCTKM 0Opa30BaiM CIUIOIIHYIO
OOKOBYIO Tpsily, NMPOHU3aHHYIO KPECTIOBBIMU oOTBepcTusiMU. C BEHTpabHOU
CTOPOHBI KpecTHa HMeEeTCs 4 Tmapbl BEHTPAIbHBIX KPECTIOBBIX OTBEPCTHIA.
BepxHue KpecTHoBbIE OTBEPCTHUSI BCTpeyaroTcsl He Bcerga. OCTUCTBIE OTPOCTKH
000co6sensl apyr oT apyra. [lepBbiit U3 HUX HampaBlieH BBEPX W KpPaHUAILHO,
MOCJEAYIOIINE OTKJIOHSIOTCS KayaanbHO. KpecTioBass KOCTh y CaMOK JJIMHHEE,
YeM y CaMIlOB, U OOJIbIlIE BOTHYTa CO CTOPOHBI Ta30BOW MOJOCTU. XBOCTOBOM
OT/IeJI OYEHb KOPOTKUM, PE3KO M30rHyTa K Bepxy U coctouT u3z 16 (15)
MaJIeHbKHX MO3BOHKOB. [IepBble XBOCTOBBIE MO3BOHKM UMEIOT CXOJIHOE CTPOCHUE
C TMOCJICTHUMH KPECTIIOBBIMH MMO3BOHKamu [2, 8, 12,13, 16, 18];

80K, Juca - 7 TOACHUYHBIX TO3BOHKOB, T€Ja JJIMHHBIE, BEHTPAJbHBIC
rpeOHU OTCYTCTBYIOT; OCTUCTBIE OTPOCTKH IJIOCKHE, CJIETKa CYKEHbI K BEpIIMHE,
UX BBICOTA YBEJIMYMBACTCS B KayJlaJdbHOM HANpaBICHUU; IOIMEpeuHOpeOepHbIC
OTPOCTKH y3KH€ M HAIPABIICHBI BIIEPE]] U BHU3; UMEIOTCS T0OABOYHBIE OTPOCTKH,
HallpaBJICHHbIE Ha3aJ; CYCTaBHbIE OTPOCTKH C IUIOCKUMH CYCTaBHBIMU
MOBEPXHOCTSIMH; 3 KPECTIOBBIX IMO3BOHKA, OCTUCThIE OTPOCTKU CIMBAIOTCS
TOJIbKO CBOMMH OCHOBAaHMSIMH, YIIKOBHJIHBIE TOBEPXHOCTH Pa3BEPHYTHI
JaTepanbHO, TEIO KOCTU U30THYTO BHU3, HA HEM BHUJIHBI JIBE MONEPEUHBIC JTUHUU;
20-23 XBOCTOBBIX TO3BOHKA, Ha TeJiax MEPBBIX 5—6 MO3BOHKAX C BEHTPaJIbHOMU
MIOBEPXHOCTH €CTh cemanvhble oyxcku [2, 8, 12,13, 16, 18].

BOﬂpOCbl onst 3AKPENIEeHUA USYUECHHO20 Mamepuaid

1. B xakoMm oOTaene TMO3BOHOYHOTO CTOJI0A TIO3BOHKH TIOJIBEPIJINCH
pEeAYKITUH.

2. B kakom otesne mo3BOHOYHOI'O CTOJI0a ITO3BOHKH CPOCIIHCH.

3. Ilepeuncnaure NpU3HAKH IMOSCHUYHBIX ITO3BOHKOB, OTJIMYAIOMIUX HX OT
JIPYTUX OTICIIOB.
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4. TlepeuncnuTe NPU3HAKK KPECTIOBBIX MO3BOHKOB, OTIMYAIOUIMX HX OT
JIPYTUX OTJIENOB.

5. HaszoBuTe KOIMYECTBO TOSCHUYHBIX TIO3BOHKOB Yy pas3HBIX BHJIOB
KUBOTHBIX.

6. Ha3oBHTe KOJMYECTBO KpPECTIOBBIX TIIO3BOHKOB Y pa3HBIX BHJOB
KUBOTHBIX.

7. Ha3zoBute BU0BbIE 0COOCHHOCTH KPECTIIOBBIX TO3BOHKOB Y KPOJIMKA

8. Omnummure 0COOEHHOCTH CTPOCHUS TO3BOHKOB XBOCTOBOTO OT/IEIA.

9. V¥ xakux BUJOB KUBOTHBIX BCTPEUAIOTCS T€MAJIbHBIE OTPOCTKU U JAYTH.

10. Kakue QpyHKIMU BBITOTHSIET XBOCTOBOM OT/AEN MO3BOHOYHHKA.

11. KonnuecTBO XBOCTOBBIX TO3BOHKOB Y Pa3HBIX BHJIOB )KMBOTHOTO.

2.5 KocTH yepena ;KMBOTHBIX

Yepen oOpa3yeT KOCTHBIN OCTOB T'OJIOBBI U ABJISIETCSI BMECTHIIUIIEM MO3Ta,
OpPraHOB 4YyBCTB, a TakK€ HAYaJIbHBIX OTHAEJIOB  JIBIXaTEIbHOTO U
MUIIEBAPUTENBHOrO myTe. OTaen uepemna, COAEpKalUi YEPENHYIO MOJIOCTh, B
KOTOPOM HAXOJMTCS TOJIOBHOW MO3T, HA3bIBAETCS MO3TOBBIM OTneloM. [Ipyrue
KOCTH OrPaHUYMBAIOT HOCOBYIO MOJIOCTh, IVIA3HUILY U POTOBYIO MOJOCTh U B
COBOKYIMHOCTHA OOpa3yloT JIMIIEBOW, BUCLEpalIbHBIA oTnen uepena (PucyHok
2.5.1-2.5.5)[1,2,4,5,12,14,15,16,18].

MogzroBoii otnen yepena. CTEHKM MO3TOBOTrO OTJena 0Opa3yloT YeTbIpe
HEMapHble (3aThUIOYHAS, MEXKTEMEHHAs, KJIWHOBHJIHAS, pelieTdyaTtas) U YeThIpe
napHble (BHUCOYHBIE, TEMEHHBIE, JOOHBbIE, KPBUIOBUIHBIE) KOCTH. 3aJHIOIO
(abopanpHyI0) CTEHKY Y€pEelHO-MO3TOBOM MOJIOCTU Y BCEX >KUBOTHBIX O0Opasyer
3aThUIOYHAs KOCTh, y pOraToro CKOTa - JIONOJHUTEIbHO MEXTEMEHHas M
YaCTUYHO TEMEHHBIE KOCTH. BOKOBBIE CTEHKH COCTOAT U3 TEMEHHBIX U BUCOUYHBIX
KocTeil. J[HO yepernHo-MO3roBoi MOJOCTH, WM OCHOBaHUE yeperna, 00pa3oBaHO
TEJIOM 3aTbUIOYHOW KOCTHM, BHCOYHOW M KIMHOBHUJIHOW KocTsaMmHU. Kpeima
chopmupoBaHa JTOOHBIMU KOCTSIMH, & Y CBUHBU U JIOIIAJU - €I1eé TEMEHHBIMU U
MekTeMeHHbIMU. OpalibHas (MepeiHsisl) CTEHKAa COCTOUT U3 PEMIETYATOM KOCTH.
Ee nonoxkeHue onpeaensier rpaHully MEXAy JHUIEBBIM U MO3TOBBIM OTAEIIaAMU. Y
pPa3HBIX KMBOTHBIX OHA MPOXOJUT IO 3aAHEMY KPAI0 WJIU IO CEPEAUHE TIa3HOU
opouthl. C BHyTpEeHHEN CTOPOHBI Ha KOCTSX MO3TOBOTO OTJENIa Yepena MO>KHO
BUJIETh CJIEAbl MO3TOBBIX U3BUJIMH - MAJIbIIEBHIC BAABICHUS U MO3TOBBIX OOpO3] -
MO3TOBbIE BO3BbIIIECHU. Ha qHE YepenmHo-MO3roBOM MOJIOCTU 3aMETHBI TPU SIMKHU:
3aHss, cpeaHss u nepennss [1,2,4,5,12,14,15,16,18].

3amveiioynas kocmov - HEMapHas, COCTOMT W3 Teia, OOKOBBIX YacTe M
yemyu. Temo wiM OCHOBHas 4acTh, B (opMe ymionieHHoro uwiuHapa. Ha
BHYTPEHHEW MOBEPXHOCTH €ro MMEITCS SMKU [Ji1 MPOJO0JIrOBAaTOr0 MO3ra M
MO3rOBOTO MOCTa, (OpMHpYIOIIHE 3aJHIOI0 MO3roByl0 sMKy. C HapyxHOU
CTOPOHBI TEJa, HA TPAHULE 3aTBUIOYHOM M KJIMHOBUJIHOW KOCTEW, HAXOAUTCA
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NapHbI MBIIIEUHBIH OTPOCTOK. [lo Ookam Teno 3a0CTPEHHOE M YaCTUYHO
dbopMHpyeT pBaHOE OTBEPCTHE Y JIOMIAAN U CBUHBH.

BokoBblE 4YacTH COCTOST W3 3aTbUIOYHBIX MBIIIEIKOB M SIPEMHBIX
OTPOCTKOB, pacrojlararoiuxcsi mo OokaM, JarepajbHee MbIIEIKoB. B smke
MEXKJy MBIIIECIKAMA W SPEMHBIMH OTPOCTKAMU HUMEETCS MOABSI3BIYHOE
OTBEPCTHE, UHOTIA TBOWHOE, ISl MPOXO0KICHHS MOIbI3bIYHOTO HEpBa. bOKOBbBIE
YaCTH BMECTE C TEJIOM OKaUMJISIIOT OOJIBIIIOE 3aThIIOYHOE OTBEPCTHE.

Yemryst 3aTbUIOYHON KOCTU BXOJUT B COCTaB a0OpaJIbHOM CTEHKHU ueperna u
dbopmupyeT 3aThUIOUHBIN TrpebeHb. Ha HEW 3akperuisroTcss KaHATUKOBas 4acTh
BBIMHOM CBSI3KM U HEKOTOPBIE MBIIIIIBI - PA3ru0aTeIu TOJIOBHI.

Knunosuonas xocms - HenapHas, COCTOMT U3 TeJld, KPBUIOBHUJIHBIX
OTPOCTKOB M JIBYX Iap KPBUILEB - BUCOUYHBIX U TJIA3HUYHBIX. T€JI0 C BHYTPEHHEHN
CTOPOHBI UMEET BO3BBILIEHUE - TYpELKOE CEMJIO C BIABICHHEM B HEM - SIMKOU
runo¢usa U CIuHKON. Briepenu Hee HaxXoAUTCS keynod MepeKkpecTa 3pUTEIbHbBIX
HEpBOB. BeHTpanbHO OT OGOKOBBIX CTOPOH TeJia OIYCKAIOTCS JIBa KPBIJIOBHIHBIX
OTPOCTKA, JOPCOJATEPAIIBHO OT Teja NOAHUMAIOTCS TPaHUYAIIME C BHUCOYHOMU
KOCTbIO BUCOYHBIEC KPbUIbSl M BXOASIINE B COCTAB IIA3HULIBI TJIa3HUYHBIE KPBLIbS.
3anHuil Kpail BUCOYHOTO KpbUJIa y4acTBYeT B 00pa30BaHUM PBAHOTO OTBEPCTHS, Y
KPYIHOTO pOTaTtoro cKora oOpasyloT osanvHoe omeepcmue. Ha BUCOYHBIX
KPBUIBSIX Y BCEX JOMAIIHUX >KUBOTHBIX HUMEETCS 3pumenvbHoe omeepcmue sl
3pUTEIBLHOTO HEPBA, OTKPBIBAIOILLEECS B KEI00 NMEPEKpPeCcTa 3pUTEIbHBIX HEPBOB.

Kpvinosuonas kocms - napHasi, B BUAE y3KOW IUTACTUHKH, HAJIETAIOLIEH ¢
MEINaTbHOW CTOPOHBI HAa KPBUIOBUAHBIM OTPOCTOK KIMHOBUJIHOW KOCTH,
BBICTYMAIONINII KOHEl o0pa3yeT KpHYOK, BXOAUT B COCTaB OOKOBOHM CTEHKH
XOaHBI.

Bucounasa kocmv - mapHas, OHa COCTOUT U3 KaMEHHUCTOW, YEIIyW4aTOh U
OapabaHHOI1 YacTel, KOTOpbIE OOBIYHO CPACTAIOTCS.

Yemynyarass 4acTb, WM 4YElIlys BHUCOYHOM KOCTH, CHapyXu HMEET
CKYyJIOBOM OTpOCTOK. OH OTAENSIET BUCOYHYIO SIMKY OT MOABHUCOYHOM, a TaKXKe
NPUHUMAET y4JacTHe B OOpa3oBaHUU CKYJIOBOM nyru. Ha ckymoBoMm oTpocTke
pAacmoJIOKEH CYCTaBHOM ammapar, COCTOSALIMN U3 CYCTABHOI'O BajlMKa, CYCTABHOU
AMKHM Y 3aCYCTaBHOI'O OTPOCTKA. BHCOYHBIM XOJ HAaXOOUTCS MEXKIY Yellyeh U
KaMEHHUCTON KOCTBIO U TAHETCA OT 3aCYCTABHOI'O OTPOCTKA JI0 BUCOYHOM SIMKH.

bapabanHass yacTh HampaBjlieHa BEHTPAJbHO, HMEET 3HAUYMTEJIbHBIN
OapaGaHHBIM My3bIph; 3J€Ch MOMeENIaeTcs OapabaHHas TMOJOCTh, B KOTOPOU
HAXOJATCA CIYXOBBIE€ KOCTOUKHM CPEIHEr0o yXxa M KOTopasi cooOIIaeTcs ¢ riaoTKOM
Opy TIOMOILIM CIyXOBOM TpyOwl. JlatepambHo oOT KocTHOro OapabaHa
pacrojaraeTcs HapyKHbIA CIYXOBOM MpPOXOJ, K KOTOPOMY NPHUKPEILIAECTCS
XpslleBas yIIHas pakoBHHA. MeXAy HUM M KOCTHBIM MY3bIPEM TMOMEMIAETCS
NOABSA3BIYHBIN (IIUJIOBUIHBIN) OTPOCTOK. MBIIICUHBIA OTPOCTOK MOMEIIAETCS HA
O6apabanHoMm my3bipe. COCIIEBHIHBIN OTPOCTOK BHIPAYKEH B 3aBUCHMOCTH OT BHJIA
KHUBOTHOTO.

Kamenucras 4acth BHYTPH CONEPKUT JJAOUPUHT BHYTPEHHETO yXa.
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Temennas kocms NapHasl, IJIOCKasA, B BUJAE YJJIMHEHHOW IJIACTUHKH, O€3
KaKUX-IMOO XapakTEPHBIX OTPOCTKOB. MoO3roBas MOBEPXHOCTh HECET Ha cebde
NajablEBbIE BJABJICHUS, MO CPEJAHEW CaruTTAJIbHOM JIMHUUM (Ha MeECTE IIIBa)
UMEETCS BHYTPEHHUH CaAruTTalbHbIA TpeOCHb /I NPUKPEIUICHUS TBEpAOn
MO3TOBOM 000JIOUKH.

Mesxcmemennas xocms HemapHasi, IUIOCKas, pPACHOJIOKEHA MEXKIY
TEMEHHBIMU KOCTSIMU, UMEET BUJ MAJIEHbKOTO KBaJApaTa WK TPEYTOJbHUKA.

Jlobnas xocms mapHasi, miockasi. Ha narepanbHOM Kpae KOCTH BBIACTSETCS
CKYJIOBOM OTPOCTOK, C HAAIJIA3HUYHBIM OTBEPCTHEM. B HEW pasinyaroT Yelryro
(oOpa3yeT KphIlly 4YepernHoil KOpoOKH), TIa3HUYHYIO 4YacTh (BXOIUT B COCTaB
MEIMAJIbHOW CTEHKHU TJIa3HMIIbI) U HOCOBYIO YaCTh (COCTaBISICT KPBILTY HOCOBOM
TIOJIOCTH).

Pewemuamas xocmv HenapHas ¢ COCTOMT U3 pPAda IUIACTHHOK.
[IponbipsiBiieHHass TUTACTHHKA, JISKHUT TIOMEpPEK uepemna, y Hee OOoJbIIoe
KOJIMYECTBO MEJIKUX OTBEPCTUH HJIsi MPOXOXKIACHUS OOOHsATENbHOro HepBa. OT
CepeANHbl KOCTH OTXOAUT TMEPIECHAUKYJISpHAs IUIACTUHKA, MEepexXonsias
opaibHO 0€3 TpaHUI] B HOCOBYIO Meperopoaky. OT OOKOBBIX CTOPOH
MPOJABIPSABICHHON IUIACTUHKH MapaJUIeIbHO TMEPIEHIUKYISIPHOW IUIACTHHKE
OTXONSAT B  OpajbHOM  HalpaBiIeHUU  OOKOBBIE  IUIACTUHKH.  Mexay
NEPHEHAUKYIAPHOH UM OOKOBBIMH IIJIACTHHKAMU pacroJiaraeTcsi OoJbInoe
KOJIMYECTBO 3aBUTKOB - TYpOMHAIMK W3 OYEHb TOHKOM NOPHUCTOM KOCTH,
oOpazyronux JaOupuHT pemietyatod Koctu. KocTu nabupuHTa MOKPBITHI
OOOHATENILHBIM UTEINEM, 00pa3yIOIIUM PELEITOPHOE TI0JI€ OpraHa OOOHSHHUS.

Jluyesoti omoen uepena SIBASIETCS KOCTHBIM OCTOBOM HOCOBOW M POTOBOM
nosoctel. Kpelly HOCOBOM MOJOCTH 00pa3yloT JOOHAass U HOCOBask KOCTH;
OOKOBBIE CTEHKM - BEPXHEUEIIOCTHAs, Cle3Has, CKyJoBas. Bxox B HOCOBYIO
MOJIOCTh OrPaHUYEH PE3LOBOM M HOCOBOM KOCTAMH. Bbixon (xoaHsl) -
KPBUIOBHUIHOM, HEOHOW, JIOOHOM W KIWHOBHJHOW KOCTSMH, COIITHHKOM.
BHyTpeHHHE Teperopogkd — 3TO pemlieTdyarasi KocTb, HOCOBasi IMEPETrOpoJIKa,
COLIHMK, HOCOBBIE PAKOBUHBI. JIHO HOCOBOW UM KpBILIy POTOBOW IMOJOCTH
o0pa3yloT pes3loBas, BepxXHEYeNltoCcTHasi, HEOHas kocTH. HibkHeuentocTHas u
NOoAbSI3bIYHAA  KOCTM  BXOOAT B COCTaB JHA  POTOBOM  MOJOCTH
[1,2,4,5,12,14,15,16,18].

Hocosaa xocms mapHas, IUIOCKas, UMEET BUJ JIMHHOW IUIACTUHKHU C
3a0CTPEHHBIM OpPAJIbHBIM KOHIIOM. HoOCOBBIE KOCTH compuKacarTcs Ipyr c
JIPYroM MeAuaIbHBIMU KpPasMH U COCIMHEHBI TIJIOCKUM IIBOM: HAPY>KHO - MEXK]Y
coOol; BHYTpPU - C JIOPCaJIbHBIMH HOCOBBIMH PAKOBUHAMH M C HOCOBOU
neperopoakoi. Bmoap BHYTpEHHEM MOBEPXHOCTH KOCTH MPOXOAUT TpeOCHb
JopcanbHO HOCOBOM pakoBuHbI [1,2,4,5,12,14,15,16,18].

Ckynosas kocms TapHasi, TJIOCKasi, BXOJUT B COCTaB OpOuTHL. Mmerorcs
HECKOJIbKO OTpPOCTKOB. OJMH Ha3bIBAETCS BHUCOYHBIM, COCIHUHSIOMIUMCS C
CKYJIOBBIM OTPOCTKOM BHICOYHOM KOCTHU — CKYJIOBasi yra, U JOOHBIH OTPOCTOK,
KOTOPBIi BMECTE CO CKYJIOBBIM OTPOCTKOM JIOOHOW KOCTH 3aMBIKaeT OpOUTY.
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OcHOBaHUE CKYJIOBOH KOCTH OOpaIleHO pPOCTPajbHO, @ BUCOYHBIM MU JOOHBIN
OTPOCTKH - KayalibHO. Ha Hapy»XHOW MOBEPXHOCTH CKYJIOBON KOCTH Pa3InyaroT
JUIEBYIO,  opOUTanbHOM  (TVIa3HUYHYI0) M JKEBaTEIbHYIO  ILIOIIAJIKH
[1,2,4,5,12,14,15,16,18].

Cnesnass xocmv - TapHas, TUIOCKasl, BXOJAUT B COCTaB OpPOUTHI, MMEET
JUIEBYIO, HOCOBYIO M OpOUTANbHYIO IUIACTUHKU, Ppa3/CICHHBIC 21a3HUYHbIM
kpaem. Ha opOuTanbHOMN MIIACTUHKE €CTh SIMKa CJIE3HOTO MEIIKa, a B Hell cie3Hoe
omeepcmue, BENYIIEE B Cle3HblU KaHal. JlopcanbHble HOCOBBIE PAKOBHUHBI JIEKAT
BHYTPH U K CJIE3HBIM KOCTSM IPUJIETAIOT.

Bepxneuentocmuasa kocmev - mapHas, IUIOCKas, HA HEM pas3IMYalOT TEIO,
JUIEBYIO, HOCOBYIO, TJa3HUYHYIO, KPBUIOHEOHBIC ITOBEPXHOCTH W HEOHBIC
OTpoCTKH. Ha 5nueBor MOBEPXHOCTHM BEPXHEW YENIOCTH HANPOTHUB IIEPBOIO
KOpPEHHOro 3y0a HaxoJWTCAd MOATJIA3HUYHOE OTBEPCTHE. 3/1€Ch 3aKaHYMBAETCA
NOATJIa3HUYHBIN KaHain. HocoBas MOBEPXHOCTh BEPXHEUETIOCTHOM KOCTHU
OTPaHUYMBAET HOCOBYIO MONOCTh [18]. AJbBeoNsApHBIN Kpail KOCTH M03a1u
aJIbBEOJIBI  TMOCJENHET0 3y0a TMEepexoJUT B  BEPXHEUEIIOCTHOU  Oyrop.
KaynoMenuanbHO OT HEro HaxoAsATCA TpU OTBEpCTUS. BepxHee Ha3bIBaercs
BEPXHEUYEIIOCTHBIM, OHO BEAET B MOJTIa3HUYHbBIA KaHaJl, KOTOPBIM OKaHYHWBAETCS
Ha JIMIEBOM MOBEPXHOCTH BEPXHEH YENIOCTU MOAIIA3HUYHBIM OTBEPCTHUEM.
CpenHee 1Mo pacoyIOKEHUIO U caMO€ KPYITHOE B AMAMETPE — ATO KIMHOHEOHOE
OTBEPCTHE, BEIET B HOCOBYIO TIOJIOCTh. BeHTpaJlbHO OT MpeAbIIYIIEro
pacnonaraercs HEOHOe KaynalbHoe oTBepcTHe. OHO BeneT B HEOHBIM KaHal,
OKAaHUYMBAIOIIMUICS B 00JIACTM KOCTHOTO HEOA OOJNBIIMM HEOHBIM OTBEPCTHUEM.
Yacto psaom ¢ 00JIbIIMM HEOHBIM OTBEPCTUEM PACIIONIATraeTCsl HECKOJIBKO MaJIbIX
HEOHBIX OTBepcTUH. BeHTpanbHO OT Tena KOCTM Ha HEW pacnolsararorcs
aNbBEOJISIPHBIN Kpail ¢ JyHKamu (ajdbBeojlaMH) JJis 3yOOB M 0e33yObld Kpait
(nnactema). JlopcaabHO OT Tela BEPXHEM YEIIOCTH BBICTYNIAET HOCOBOM
orpocTtok. HEOHas MOBEPXHOCTH BEPXHEW YENIOCTH OOpaileHa B CTOPOHY
poToBoi monoctu. Ha Tene pasznuyator 3yOHON Kpail ¢ anmbBeojamu sl 3y0OB,
0e33yOblii Kpai, ambBeOdy HJisi KJblKa y JKepeOIoB W CBUHEH 00oero moua.
MenuanbHO OT Tejda OTXOAUT HEOHBIM OTPOCTOK, KOTOPBIM II0 CpeaHel
CaruTTAJIbHOM JIMHUM TPAaHUYUT C TAKUM KE€  OTPOCTKOM  BTOpPOU
BEPXHEUETIOCTHON KOCTH. BMecte ¢ mapHbIM HEOHBIM OTPOCTKOM PE3IOBOMU
KOCTH Y TIapHO HEOHOM KOCTBhIO OHU (OPMUPYIOT KOCTHOE HEOO. JlopcalibHO OT
Teraa MOAHUMAETCS JIMIEBas IUIACTHMHKA, HA KOTOPOM C JaTepajbHON CTOPOHBI
pa3nuMyaroT MOArJIa3HUYHOE OTBEPCTUE JJIS COCYIOB U HEPBOB U JIMILIEBOUW Oyrop
uiu rpedeHp (BUAOBasi 0COOCHHOCTD) VISl MPUKPETUICHUST O0JIBIION KeBaTeIbHON
MbITIIEI. C BHYTpPEHHEH CTOPOHBI MPOXOJIUT T'peOCHb BEHTPAJIbHOM HOCOBOM
pakoBunsr [1,2,4,5,12,14,15,16,18].

Pe3yosas (mesrcuenrocmnas) kocme - mapHasi, COCTOUT U3 T€Ja, HOCOBOTO U
HEOHOTO OTPOCTKOB. MEXIy OSTUMH OTPOCTKAMHU HMeEeTCsl HEOHas IIeb.
HocoBeie oTpocTku (HOpMUPYIOT JaTepalibHYI0 TPAaHUIy BXOJla B HOCOBYIO
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nosioctb. HEOHBIE OTpocTKM HampaBieHbl a0OpaJbHO M BXOIAT B COCTaB
KocTHoro uéoa [1,2,4,5,12,14,15,16,18].

Hébnas kocmwv - TOpPU3OHTAIbHAS IUIACTMHKAa 3aHUMAET OJHY TPETh
KocTHOTO HEOA. OHa MMeeT HEOHYIO U HOCOBYIO MTOBEPXHOCTD, I'JI€ BO3BBIIIACTCS
HOCOBOM rpebeHb. llepneHaukyispHas IIJIacTUHKA HEOHOM KOCTH HMEET
MEIMAJIBHYI0 U IIEpOXOBAaTyK IIOBHYHK JIaT€pajibHYl0 MOBEpXHOCTH. OHa
COBMECTHO C KJIMHOBHJHOMW KOCTBbIO o0Opa3yeT KIMHOHEOHYIO sAMKy. K
KPBUTOBUIHON KOCTH TMPUJIETaeT KPBUIOBHAHBIA OTPOCTOK HEOHOM KOCTU IS
NPUKPEIUICHHUS] KPBUIOBUIHOM MbIbl. Kanam HEOHBIA pacnosiokeH B HEOHOM
KOCTH.

Cownux - HemapHas IUIACTUHYATas KOCTh, paclojlararonascs Mo cpeaHen
CaruTTaJIbHOMN TUIOCKOCTH Ha THE HOCOBOM MOJIOCTH B BHJIE K€l100a, B KOTOPOM
MPOXOJUT XPAIIEBAsl HOCOBasi Neperopoika. AOOpanibHO COIIHHMK MPUKPHIBAET
TEJIO KIIMHOBUJHOM KOCTH U JEIUT BBIXOJ U3 HOCOBOM IIOJIOCTH HA JHE XOaHbI.

lopcanvnas u eeHmpanvbHas HOCOBble pPAKOBUHLI —OOpPa30BaHbBI OUYEHD
TOHKOM IIOPUCTON KOCTBIO, PACIIOIAraroTCs BHYTPU HOCOBOW NOJIOCTH. PakOBUHBI
MPUKPEIUISIIOTCA K TPEOHIO TOPCaIbHOM PaKOBUHBI (HA HOCOBOM KOCTH) U TPEOHIO
BEHTPAJIbHOM PaKOBUHBI (Ha BEPXHEUETIOCTHON KOCTH) U UMEIOT BUJ CIIUPATHHO
3aKpY4YEHHBIX TpyOOk. Takasi ¢opMa yBEIMUYMBAECT BHYTPEHHIOIO IMOBEPXHOCTH
HOCOBOI IIOJIOCTH, a CJIEJOBATEIbHO, U TUIOIIAb CIU3UCTON 000JIOUKH HOCA, TaK
KaK PAKOBHUHBI SBJISIOTCS KOCTHBIM OCTOBOM, Ha KOTOPOM pacIojaracrcs
ciu3ucTas 000J10YKa.

Huoicneueniocmnas kocms. B CTpO€HHE KOCTH PacCMaTpuBalOT TENO M
MEPIECHINKYJIAPHO OTXOASALIYK0 BeTBb. Ha Teme pa3znuyaroT pe3loByH H
KOPEHHYIO 4acTH. Pe3noBas M KOpEHHAs 4acTH Ha aJlbBEOJSIPHOM Kpae HMEIOT
anbBeOoJIbl NIl 3yOOB. Mexay anbBEOJIIPHBIM KpaeMm pe3loBOM W KOPEHHOMU
yacTel Haxomutcs 0e33yOblii kpait. B »Tom Mecre Ha OOKOBOW uacTu Tena
pacmosokeHo MoI00POI0UHOE OTBEpCTHE. BEeHTpanbHO M03aau KOPEHHON YacTH
HAaXOJUTCS COCYAUCTas BBIPE3KA, [I€ JIULIEBAsl apTEPUS JICKUT NOBEPXHOCTHO.

UYentocTHast BETBb HA JOPCATILHOM KOHIIE UMEET CYCTaBHOM (MBIIIEIKOBBIN)
OTPOCTOK IS COUYJICHEHUS C BHCOYHOM KOCTHIO M MBIIICUYHBINH (BEHEUHBIH)
OTPOCTOK ISl 3aKPEIUIEHUs] BUCOYHOW MbIMIbl. Ha narepanbHON NMOBEPXHOCTH
YEJIFOCTHOUN BETBU €CTh AMKA OONbULOU HCe8aAMeNbHOU MbluiYybl, HA MEAUAIIBHOM -
SAMKA KDbLIOBUOHOU Mbliybl W  HUJCHEYeIlOCmHoe omeepcmue, KOTOpOoe
COEJIMHEHO C MOJ00POJAOYHBIM OTBEPCTUEM HUNCHEUETIOCMHbIM KAHANOM; B HEM
MIPOXOJAT COCYbI U HEPBBL.

lloovsazviunas kocms - HeNapHas, NPUKPEIUISETCS K MNOIbA3BIYHOMY
OTPOCTKY OapabaHHON YacTU BUCOYHOM KOCTH, PACIOIaracTcss B MEKYCIFOCTHOM
IIPOCTPAHCTBE MEXKYy BETBSMHM HUXHEW YEIIOCTH U COCTOMT M3 Te€Ja, POTOB U
BEeTBEU. Te0 HaXOAUTCS B KOPHE SI3bIKA.

Teno - nHeOonplmas momepeyHas IUIACTHHKA, OT KOTOPOM KpaHUAILHO
BBICTYTIACT S3BIYHBIN OTPOCTOK. KaymanbHO OT KOHIIOB Teja UAYT OOJIbIINE pora
- JUI1 COEIMHEHUSI ¢ TOpTaHbl0. Mainble pora uayT BBepX oT Tena. OT HUX UAYT
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BETBU, HAa KOTOPBIX pAa3IMYalOT OOBIYHO TPU CIEAYIOUIMX JpYr 3a JIpPyroM
YJICHWKA: TIPOKCUMAIBHBINA XPAIIEBON, COEAWHSICTCS C BUCOYHOM KOCTHIO;
CpPEeIHUYN JUIMHHBIA, TUIOCKWH, C MIMJIOMOABS3BIYHBIM YTJIOM; JUCTAIBHBINA
COCIIMHSIETCS C MAJIBIMUA POTaMH.

Kocmusie nazyxu. B nTuIieBoM MO3roBOM OTJIEJIe Yepena B psle MIOCKHX
KOCTEH PAacIoIOKEeHBI CHUHYCHI (ITOJIOCTH WM Ta3yxH). B ma3zyxax MokeT ObITh
OoJbIliee WM MEHBIIIEE YUCIIO MEPEropo oK. MHOTHE Ma3yXu COSIUHEHBI MEXTY
co0o0il U ¢ HOCOBOHM MONIOCThIO. DYHKIMS UX - OOJErdeHHe KPYIMHBIX KOCTEH,
YBIXKHEHUE BO3/1yXa, TaK KaK BCE OHH BBICTJIAHBI CIIM3UCTON 000JI0UYKOIA.

CtpoeHne KOCTEH deperna MpeacTaBiIeHbl Ha pucyHkax 2.5.1 — 2.5.5.
BunioBeie 0COOEHHOCTH CTPOEHUSI KOCTEH JIMLIEBOTO M MO3TOBOT0 OTJEla uyepena
npecTanieHsl Hwke [1,2,4,5,12,14,15,16,18].

Yepen kpoauka. Buo caesa

0s nasale — HOCOBaA KOCTH

0s incisivum (intermaxilla) — MexyemocTHas
KOCTb

maxilla — BEPXHAA HENIOCTH

hamulus ossis lacrimalis — KpIOYOK cae3HOlt
KOCTH

. 0s lacrimale — cne3nan KocTh

bulla alveolaris maxillae s. tuber maxillae —
yeaocTHoi Gyrop

processus supraorbitalis oralis — nepeHuit
HAArIA3HUYHBIA 0TPOCTOK

12.

. processus supraorbitalis aboralis — 3aguuit
HaATIa3HNYHbIA OTPOCTOK

. foramen ethmoideum — peler4aToe oTBepcTHe
10.
11.

08 parietale — TeMeHHaA KOCTh

processus zygomaticus ossis temporalis — cKy-
JIOBO#t OTPOCTOK BMCOYHOM KOCTH

squama occipitalis — YelwyA 3aTBLIIOYHON
KoCc™M

. poTus acusticus exrternus — HapyXHbIA CAyX0-

BOWM npoxox

Pucynok 2.5.1. Uepen kponuka (I1. ITonecko, 1978)
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pars mastoidea ossis temporalis — cocueBua-
Has 4acTh BMCOYHON KOCTHM
bulla tympani — 6apabaHHblil Ny3sIpb
processus jugularis — ApeMHBI OTPOCTOK
arcus zygomaticus — cCKyJioBas aAyra
crista facialis — anueroi rpebenn
mandibula — HUKHAA HPNIOCTD
dentes incisivi — pe31oBble 3y6bl

talia — oTBep-

cTus
processus angularis mandibulae — cycrasHolt
OTPOCTOK



Uepen kopoeswl ¢ aeeoti cmoporvl

Puc. 2

o g

R

BEE

corpus intermaxillae — T€A0 MEKUETIOCTHONR
KOCTH

P nasalis inter llae —

OTPOCTOK MEKUEJIOCTHOR KOCTH

foramina infraorbitalia — noaraasHMUHbBIC
oTRepCTUA

maxilla — BEPXHAA HENOCTH

0s nasale — HOCOBaX KOCTH

fonticulus lacrimalis — cie3nblfi PORHMYEK

os lacrimale — cne3nan KocTs

fossa sacci lacrimalis — AMKa CJE3HOTO MEWIKA
08 zygomaticum — CKyJIOBAA KOCTE

P ossis i — mobunit
OTPOCTOK CKYNOBOT KOCTH
pr poralis ossis ici ~—

i OTPOCTOK xocTH

arcus zygomaticus — CKyI0Bas Ayra
bulla lacrimalis — CT€3HOM NY3LIPL

16.
17.

18.

20.
21,

22.

23,

24.

26.
27.

os fruntale — nobnan KocTh
pr Vo' i ossis f
RO OTPOCTOR A00HOH KOCTH
Processus cornus — poroBoi OTPOCTOK
protuberantia intercornualis — nodubi
rpeGens
fossa temporalis — syucounas aMKa
crista frontalis externa — Hapy XHBI N0GHBLIT

HEb
pars ossis P i tem-
poralis B. N. A.) — 9ewy s BHCOYHOM KOCTH
processus zygomaticus ossis temporalis — cKy-
JIOBO¥ OTPOCTOK BMCOYHOM! KOCTH
condylus occipitalis — 3aTLINOYHBIN MBIIETOK
porus acusticus externus — HAPYAHbIA CAYXO0-
BO# NpoOXox
processus jugularis — ApeMHbIA OTPOCTOK

- amue-

is — CKy 10~

BOTrO Kanana
bulla tympe¥* — Gapabanubiii Ny3LIpbL
rDOCTOR

42.

vagina p; -

TNOABAILIYHOTO OTPOCTKA

dens praemolaris macxillaris I1I. —1II Bepx-
HufA npeMonap

dens molaris maxillaris I. — I sepxuuit Moaap
dens praemolaris mandibularis IIT. — III anx-
HU OpeMonap

dens molaris mandibularis I. — I Hyuxue-
HeMOCTHOR MonAp

dentes incisivi — pe3uopbie 3vOb

margo interalveolaris — 6e33y0Obiii Kpa

!
ramus mandibulae — 4eAOCTHAA BETBL
angulus mandibulae —1eniOCTHOM yroa

HBbIH OTPOCTOK

processus articularis mandibutae —cycras-
HOM OTPOCTOK

orbita — rnasauua

tuber malare — meurbIit Gyrop

Pucynok 2.5.2. Yepen kopossl (I1. [Tonecko, 1978)
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Yepen cobaxu ¢ 1e60t cmoporvi

1.
2.
3.

10.

dentes i P
dens caninus maxillaris — BepXHWA KABIK
dens praemolaris maxillaris IV. — qerseprsiit
BepXHMIT NpeMoaAApP

dens praemolaris illaris I. — 23
BepxmMii npeMonsp

dens molaris maxillaris I. — nepsbiit Bepxauit

MONAD
d i ivi dib es — pe3un:
dens dibularis — KABLIK
dens praemolaris is I. — n

HIMIKHMIA nNpeMoanp
dens molaris mandibularis I11. — Tpermit Hu»x-
i MoaAp

P Vg ossis fr — CKyJ10-
BOM OTPOCTOK JOGHOM KOCTH
11, 12. arcus zyg — CKY. ayra

11.
12.
13.
14.
15.
16.
17.
18.

19.

21.

processus temporalis ossis zygomatici — Bu-

COYHBLINM OTPOCTOK CKYJOBOM KOCTH

pr ossis poralis — cxy-
oTp KoCcTHM

fossa canina — xnLIKOBaA AMKa
foramen infraorbitale — noaraasmranoe

oTBepcTHe

crista frontalis externa — Hapyxubiit no6ubLIH
rpeGens

crista orbitalis aboralis — aGopanbHbIfA raa3-
HIYHBIA rpefeHb

linea halis terminalis (.
3ATHINOYHBIR rpeSeHb
crista temporalis — sucounpiii rpebens
b1 n sup — oTBepcTHe

BMCOYMHOTIO Xoaa

ior B.N. A) —

22.

32.

J n v — Jauie-
BOro Kauana

Pporus acusticus externus — HaAPYKHbLIA CAYXO-
BO# npoxoxn

- 3AaThl
lari

i MBILIETIOK

pr oa is — 3acy
OTPOCTOK

bulla tympani — KOCTHBI Ny3LIPHL

pr j is — Ap # OTPOCTOK
forami lia — e orBep-
cTua

pr laris dibul —-_ =
HBII OTPOCTOK

fossa ica — AamMKa M.

crista muscularis — Muiue4HbLIR rpefens
processus articularis mandibulae — cycrasnost
OTPOCTOK

pr is — yr

it OTPOCTOK

183

Pucynox 2.5.3. — Uepen cobakw, (I1. ITonecko, 1978):
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Puc. 2.5.4. Yepen mucunet (CaBenbeBa A.1O., 2014):
1 — TeMeHHast KOCTh; 2 — BUCOYHAS KOCTb; 3 — 3aTbUIOYHAS KOCTh; 4 — JTIOOHas
KOCTb; 5 — CIIE€3Has KOCTh; 6 — CKYJIOBasi KOCTh; 7 — BEpXHEUEIFOCTHASI KOCTh; 8 —
pe31oBas KOCTh; 9 — HHXKHEUENIOCTHAs KOCTh; 10 — CKy/I0BO# OTPOCTOK JT0OHOM KOCTH;
11— MbIIIEUHBIH OTPOCTOK HIXKHEUETIOCTHOM KOCTH; 12 — cycTaBHON OTPOCTOK; 13 —
YIJIOBOM OTPOCTOK; 14 — sp€MHBIN OTPOCTOK; 15 — caruTTanabHbli rpedeHs; 16 —
CKYJIOBOM OTPOCTOK BUCOYHOM KOCTH; 17 — Hapy>1<}1151171 CIIyXOBOU ITPOXOJ

Pucynok 2.5.5. - [Ilogbs3bluHble KOCTH JKMBOTHBIX (JOpcosaTtepalibHas
MOBEPXHOCTH):

A — cobaku; B — Opika momamrnero; C — ¢cBUHBH JoMainHed; D — nomamu: 1
— TUMIMIAHOTUOU]] (MPOKCUMAJIbHBIN YJIEHUK); 2 — CTHJIOTHOU] (CPEIHUIN YJIEHHUK);
3 — snuruoj (IUCTaNbHBIA WIECHUK); 4 — KEpaToruo]l (Majblil por); 5 — 6a3uruous
(teno); 6 — tuporuoua (OoJbIION por); 7 — A3BIYHBIA OTPOCTOK; 8 —
HIMJIONOABA3BIYHBIN YTOJI.
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BunoBeie ocoOeHHOCTH Yeperna >KUBOTHBIX

JI0OCb — Yepen KPYIHBIA, C JIMIICBOM YacThiO, yJIMHCHHOW 3a CYET OYCHb
JUIMHHBIX ~PE3IOBBIX KOCTEH, BIEpEAW TIJIA3HUI[ CYXKaeTCs KIMHOOOpa3HO;
HanOoJbIIas JmHa deperna 450-670 MM; HOCOBBIE KOCTH KOPOTKHE, OHU IOYTH B
JIBa pa3a KOpOUYe PaCCTOSHHS OT WX MEPETHEro Kpas 0 KOHIIa MOPIbI, PE3IOBHIC
KOCTH 3aMETHO JIUIMHHEE BEPXHETO psjia KOPCHHBIX 3yOOB, HE COMPUKACAIOTCS C
HOCOBBIMH KOCTSIMH W HE HMCIOT Ha HApy)KHOM KOHIIE IIEpEIHEro Kpas
JIOTIACTEBUIHBIX BBICTYIIOB, HEOHBIE OTPOCTKH pPE3IOBBIX KOCTEH 00pa3yroT
yrayOJeHne B CBOCH TMepeaHEl 9acTH, HOCOBBIE OTPOCTKH — JIOMATOOOpa3HO
pacIIMpPeHbl M 3aKaHYMBAIOTCS TYIO, WHOT/AA TOYTH JOCTUTAash HOCOBBIX KOCTEH;
BEPXHEUCIIOCTHASI KOCTh IMOJIOTO CITyCKaeTcs K 3y0aM; MepeaHuil Kpail BBIPE3KH
X0aH 3aKpyTJieH; TJa3HWIBI KpPYIHBIC, JUIMHA CIE3HOM KOCTH HECKOJIBKO
MPEBBINIACT TEPETHE3aHUNA JUAMETp TJIA3HUIIBI; TPEATJIa3HUYHBIC SMKH
MaJileHbKHEe, HETJyOOKHe; CJIE3HBIX OTBEPCTHH, KaK MpaBWJIO, JIBA, HO H3pElKa
OBIBaCT M OJIHO; KOCTHOE HEOO YMEPEHHO IITMPOKOE; MOJIOCTh X0aH HE pa3jciicHa
KOCTHOM IIEPETOPOJIKOM; CIIYXOBBIC ITy3bIPH MAJICHbKHE, YTIyOJICHHBIC, C JTMHHOMN
KOCTHOM TpYOKOM Hapy>KHOrO CJIyXOBOI'O IIPOXOja; Ha TIpaHUIle JIOOHOH U
TEMEHHOM KOCTEH pacmoJiokKeHO OyrpooOpa3HOe BO3BBIINICHHE, HE XapaKTEpHOE
JUIS APYTUX OJICHEBBIX; JIMHHUS 3aThUIOYHOTO NpO(WIS MpH B3MJISAC CBEPXY
BoruyTas [2, 8, 12,13, 16, 18];

Kaban — HanOOJbINAs JJIMHA Yeperna y camioB 282-510, y camok — 241-397
MM; JIUIEBas 4acTh Yepera y3Kas W JJIMHHAs, MEeHee 4eM B 2 pasa MPEeBHINIAcT
JUITMHY MO3TOBOM 4YaCTH; 3arla3HUYHOE CY)KCHHE CpPaBHUTEIBHO IMHUPOKOE;
MPEArIa3HUYHbBIE SMKH Pa3BUTHI XOPOIO; TIA3HUIIBI OKPYIVIBIC, MEXITa3HUIHAS
0071aCTh BBIMTyKJIAs; 3aThUTIOYHAS YacTh 4Yepena y3Kas, CWIBHO TIPUITOAHSITAS;
CKYJIOBBIC TyTH YMEPEHHO Pa3BHUTHIC, KPYTO CITYCKAOTCS BHU3; MEKKPBUIOBUIHASL
BBICMKAa yMEPEHHO TIIyOOKas, 3aJHUE Kpas KPBUIOBUIHBIX KOCTEH TIOJ
KPIOUKOBHUJIHBIMH OTPOCTKaMHU HE OTOTHYTHI HApYXKy; OapabaHHbIC IMy3bIPH CHIIBLHO
B3IyTHl M CITyCKAIOTCSl 3HAUUTEIBHO HIKE sipEMHOro orpoctka [2, 8, 12,13, 16,
18];

Me0sedb Oypulli — KOHaUI00a3aapHas JyIMHaA deperna y caMmioB 276-428, y
caMok — 258-397 mM; cKysoBas IMpHUHA COOTBETCTBEHHO 161-298 u 147-247 mwm;
METPUYECKUM IIOKa3aTesIM uepera CBOMCTBEHHA OoubInas reorpaduueckas u
WHIUBUTyaJIbHAasE U3MEHYMBOCTH; YepPEN MACCHUBHBIN; MPOQUIIL MOJOTHH, PEeke C
neperuooM B 00JIACTH TJIa3HMIL; JIMLEBON OTAeN JIMHHBIN (0KoJ0 90 % OT AJIMHBI
MO3TOBOTO OTJENIAa); HOCOBBICE KOCTH BIIEPEAH JIOCTHUTAIOT YPOBHS aJbBEOJIBI
BEPXHETO KJIBIKA U PAaBHOMEPHO CYXKAIOTCS U 3a0CTPSIOTCS K3aJI1; TJIMHA HOCOBBIX
KOCTEM IPEBBIIAET KX IMIHUPUHY B CpPEOHEHW YacTH IpuMepHoO B 3,5 pa3sa;
3arja3HAYHBIE OTPOCTKHM HE TPHIOTHATHI, O0JacTh dYepena MKy HUMHU
yIUIOIIEHA WJIM CJIETKa BOTHYTA; 00JIacTh j10a IIMpOKas, IMOJoras, pexe KpPyTo
MOJHUMAIOIIASICS BBEPX; 3arjIa3HUYHOE CYKEHHE JJIMHHOE, C BBIPAKCHHBIM
BUCOYHBIM TIEPEXBATOM; CATMTTAJILHBIN TPEOCHb MOIIHBIN; Yelrys 3aThIJIOYHOMN
KOCTH BBICOKAs; KOCTHOE€ HEOO TJIOCKOE WJIM CIIA0OBOTHYTOE MPOJOJIBHO; XOAHBI
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OTHOCUTEIHHO IIMUPOKHUE; 3aTBUIOYHBIC MBIIICIKH CJIa00 BBICTYNAIOT HAa3as;
HUKHEYEIIFOCTHAs! KOCTh OTHOCUTENIbHO HU3Kas, C MPSMbIM WIH CIa00BOTHYTHIM
HIOKHUM KpaeM; CcUMQU3HBIA OTAen 0e3 «moAOOpoJIKa»; YIJIOBOM OTPOCTOK
MPUIIOAHSAT BBIIIE HUKHEW JIMHUM KOCTH, CYCTaBHOM OTPOCTOK JIE)KUT Ha YPOBHE
JKEBATEIbHON MOBEPXHOCTH IIEYHBIX 3yOOB; MBIIIEYHBI OTPOCTOK YMEPEHHO
BBICOKHUH, C IIUPOKUM OCHOBAHHMEM; HUKHEUEIIOCTHASI BhIpE3Ka BhIpa)keHa ciiado
[2, 8, 12,13, 16, 18];

3a5y — 4Yepern C MIHUPOKOM HOCOBOW YacThIO: HA YPOBHE IMEPEIHUX KpacB
BEPXHEYEIIOCTHBIX KOCTE COBMECTHAs IIMPUHA HOCOBBIX cocTamisieT Oonee 30%,
a HamOOJbINIas COBMECTHAs IMpHHA TocienHux — Oonee 40% wx HanOombiiei
JUTHHBL, o0mras mmuHa deperna 80-108 MM; HOCOBBIE KOCTH IIMPOKHE, JUTMHA HX
MpEBBIIACT MIMPUHY MEHee 4YeM B 2,5 pasza; MOJOCTh uepena He B3AyTas;
MEKTEMEHHasl KOCTb CIIMBAETCS C 3aThLJIOUHOM, TPAHUIIBI €€ HE BUHBI; TPEOHU Ha
TEMEHHBIX KOCTSIX CJIa00 BBIPAXKEHBI WJIM UX HET COBCeM; OapabaHHBbIE MYy3bIpU
HEOOJBIINX Pa3MEPOB JIMOO CPaBHUTEIBHO KPYIIHBIE, OKPYIION (HOPMBI; MIMpUHA
X0aH OOJIbIIE JUIMHBI KOCTHOTO HeOa; OCHOBAHHME BEPXHETO pe3lia PacloIoKEHO Ha
IPAHUIE MEXIY PE3LOBOM M BEPXHEUEIIOCTHOM KOCTSIMU; HUKHEUEIFOCTHAS. KOCTh
JUIMHHAas W MacCUBHas, NEpPEAHUN Kpail €€ BETBU HAMPABICH BBEPX IIOYTHU
BEPTUKAJIBHO, TEJI0 MACCUBHOE U BBICOKOE;

80K — KOHAWIO0A3aIbpHas JIMHA deperna y camiioB 205-262 MM, y caMOK —
202-247 mwm; ckynoBas mmpuHa y camioB 114-160 mm, y camok- 109-159 mwm;
NepeHU Kpaid HOCOBBIX KOCTEM OKpYIJblid, ©0€3 BBICTyNla IOCEPEIUHE;
CaruTTaJIbHBIN U 3aTBUIOYHBIA TPEOHU XOPOIIO Pa3BUTHI; 3arIa3HUYHOE CY>KECHHE
BBITAHYTOE€ U CMEIICHO K3aJH, IIMPUHA €ro Mo OOJbIIeH YacTH MpPEBbIIIACT
MEXIJIA3HUYHYI0  IIUpUHY; Oyropkd Ha  3aTbUIOYHOM  KOCTH  BO3JE
MEePETHEBHYTPEHHUX CTOPOH CIIYXOBBIX MY3BbIPEH XOpOIIO Pa3BUThI, KOCTHBIN
HAPYKHBIN CIIyXOBO# Mpoxo nHHBIH [2, 8, 12,13, 16, 18];

Jucuya — KoHAmI00a3aapHas IJuHa yepena y caMioB 125-166 MM, y caMok
— 115-152 mm; ckysoBasi mupuHa y caMioB 64-89 mm, y camok — 61-86 mm;
JUIEBOM OTHEN y3KUH W JUIMHHBIN; JOOHBIM €J1a00 MPHUIOMHAT HaJ HOCOBBIM;
HanOOJIbIIAs JUTMHA HOCOBBIX KOCTEW KOpPOUE PACCTOSIHUS OT UX 3aHEro Kpas 0
HanOoJiee BBHICOKOM TOYKM 3aTBIJIOUHOTO TpeOHs MeHee yeM B 1,5 pasa; 3amaHwuii
KOHEI] HOCOBBIX KOCTEW 3aXOJUT JaJ€KO Ha3zaJ 3a YPOBEHb IMEPEAHUX KpacB
[VIa3HUI[, CAarUTTAbHBIA TpeOEeHb Pa3BUT XOPOILIO; TJA3HUIBI OTHOCUTEIHLHO
HeOOJIbIINE, UX HAWOOJIbIlIass BHICOTA MEHBIIE MEXIJIa3HUYHOW IIHUPHUHBI; JJIMHA

cuMdu3a HIKHEYCITIOCTHON KOCTH B 4-5 pa3 kopoue ee HanOoubIIei JuHbI[2, 8,
12,13, 16, 18].

BOI’lpOCbl ons 3AKPENIEHUA U3YHUEeHHO20 Mamepuaia

1.  TlepeuncnuTe KOCTH Yepera KUBOTHOTO, (POPMUPYIOIIETO MO3TOBOM OT/IEI.
2. [lepeuncniure KOCTH uepemna >KUBOTHOTO, (OPMHUPYIOIIETO JHUIEBOM
OTJEJI.
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3. OnummTe 0COOCHHOCTH CTPOCHMSI 3aTHUIOYHOM KOCTH y Pa3HBIX BHJIOB
JKHBOTHBIX.

4. Ha3zoBHTE 0COOCHHOCTH CTPOCHUS PE3IOBOI KOCTH KBAYHBIX JKHBOTHBIX.

5. Kakpe OCHOBHBIC YaCTH BKJIIOYACT B ce0s BEPXHCUCITIOCTHAS KOCTD.
HazoBuTe BHIOBBIE OCOOCHHOCTH BEPXHCUCITIOCTHOM KOCTH y Pa3HbIX BHUIOB
JKHBOTHBIX.

6. Ha3oBuTe CTpoCHHE BUCOYHOMN KOCTH.

7. Y Koro uMeercs X000TKOBast KOCTh.

8.K kakomy oTmemy d9epema  OTHOCATCS  HOCOBas,  pe3IOBasd,
BEPXHEUECITIOCTHASI, XOOOTKOBAasi KOCTH, HOCOBBIC PAKOBUHBI M COIITHUK.

9.K mapHBIM WM HEMapHBIM KOCTSM OTHOCSATCS HOCOBas, pe3IoBasd,
BEPXHEUECITIOCTHASI, X0OOTKOBAasi KOCTH, HOCOBBIC PAKOBUHBI U COIITHUK.
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3 CTPOEHUE NIEPUO®EPUYECKOI'O CKEJIETA
3.1. CTpoenue kocTeil rpyAHOH KOHEYHOCTH

Ckener rpyaHoil (mepenHed) KOHEUHOCTH BKJIIOYAET B CTPOCHUHM KOCTHU
IJICYEBOTO MOSICA U CKEJIET CBOOOIHOrO OTJieNa KoHeuHocTel. JlonaTka, Kiouuna
U KOpakougHasi KOCTb 00pa3yloT MOsIC, MPU ITOM IUICUEBOW MOSC IMOITHOCTHIO
npejcTaBieH y nrui [2, 8, 12,13, 16, 18].

[losic rpylHOM KOHEYHOCTH y KMBOTHBIX IIPEACTABIECH OJHOW JIOMATKOU.
Kirouniia y HEKOTOpBIX BHJIOB KMBOTHBIX COXPAaHUJIACH JIMIIb B BUAE HEOOJBIION
¢ubpO3HOI MOJOCKH B JUCTAIBHOM TPETH IJIeUerojoBHOM MbIibl. KopakonaHas
KOCTh Y MJIEKONUTAIOIIUX CUJIBHO PYAUMEHTUPOBaHA M NPEICTABICHA B BUJE
HEOOJIBIIOr0 KOCTHOTO BBICTyIAa Ha MEIMAJbHON MOBEPXHOCTH HAJCYCTABHOIO
oyropka [2, 8, 12,13, 16, 18].

JlonaTka TpeyrojapbHOW (OpMBI IJIOCKash KOCTb, KOTOpas TIPUIIETaeT K
I'PYAHOU KJIETKE U JIEKUT KOCO, €€ JOpCalbHBIA Kpail HAPaBIIEH TOPCOKAYAAIbHO,
a BEHTPAJbHBIA Yrojl — KPAaHHUOBEHTPAJIBHO M JOXOAUT HWKHEH TPETH NEPBOrO
pedpa. B cTpoennu jg0naTky BbIAETSIOT:

- TOBEPXHOCTH - HAPY)XHYIO WIH JIATEPAIbHYI0 M BHYTPEHHYIO WIH
pebepHyio;

- Tpu Kpas (JopcaibHbId (BEepXHHUI), KpaHHAJIbHBIN (MEpeHnid) U 3aJHUN
WJIU KayJlalbHbIN);

- TpH yriia (KpaHUAJIbHBIN, Kay1albHbIA U HIDKHUN WM BEHTPAJIbHBIN).

OcTp JIONATKH AENHT JaTepajJbHyI0 MOBEPXHOCTh Ha JBE SIMKU: NIPEIOCTHAs
U 3aocTHasd. Ha ocTu jomatku mpyuMeEpHO B cepeuHe pacrojaraercs Oyrop ocTu
JIOTIATKH, €r0 pa3Mephl 3aBUCAT OT BHJIA KUBOTHOTO. JIMCTAJIbHO OCTh JIONATKH Y
psiia )KUBOTHBIX MEPEXOAUT B BBICTYN — aKpOMHOH. MenuanbHasi, uin pedepHas,
NOBEPXHOCTh JIOMATKH HMMEET OOMIMPHYIO IMOAJIONATOYHYIO SIMKY, HaJ KOTOPOM
OJIKe K JIOpCAIbHOMY Kparo BbIIEseTcs 3youaTasi moBepxHocTh (Pucynok 3.1.1-
3.1.2) [2, 8, 12,13, 16, 18].

KpanunanbHblil Kpali JIONaTKU B TUCTAJIBLHOW TPETU UMEET BBIPE3KY, KOTOPAs
y4yacTByeT B (OPMUPOBAHMM MIEHKH JIOMATKH, M HAJCYyCTaBHOIO OYyropka,
MMEIOIIMIA Ha MEIHUAJIIbHOW IMOBEPXHOCTU KOPAKOWIHBIA OTpocTOK. CycTaBHas
BIIAJIMHA, JieXkalass B 00JacTH BEHTPAJIbHOrO yrija, OOECIeYMBAET CBS3b C
HIKEPACIIOJI0KEHHOM KOCThIO (TOJIOBKA IJIeueBoi KocTH) [2, 8, 12,13, 16, 18].

BunoBbie 0cOOEHHOCTH CTPOECHMUS JIONATKU KUBOTHBIX:

JIOCb — JIONATKa JTOBOJIBHO ILIMPOKAsi, C OTHOCUTEIIBHO LIMPOKOW IMIEUKOM,
MAacCCHUBHBIM OYrpoM M €O cJ1a0 BBIPAKEHHBIM KIIOBOBUAHBIM OTPOCTKOM;
CyCTaBHas BajuHa okpyrias [8];

Kaban— JIOmaTKa KOPOTKas M IIHWPOKas, Ha JIOMATOYHOM OCTHM HaXOJUTCS
MOILHBIA Oy2op ocmu, 3aTHYTHIN KaylajdbHO M HABUCAIOUIUI HaJ 3a0CTHON SIMKOMH;

43



aKpOMHMOHA HET, JIOMATOYHBINA XSl cl1ad0 pa3BUT, KPAHHAIBHBIA YTOJ Cpe3aH,
mreiika y3kas [8].;

4\ _ Pucynok 3.1.1 Jlonarka:
: A — cBuHbBH (KabaHa); b — )xBauHOTO
KUBOTHOTO; | — KpaHHAJIBHBIN Kpai; 2 —
KaydaJdbHbINA Kpail; 3 — 1opCcalIibHBII
Kpaii; 4 — KpaHUAJIbHBIN yrou; 5 —
KayJaJIbHBIN yroi; 6 — BEHTPaJIbHbIN
yroit; 7 — OCTh JIONaTku; 8 — Oyrop ocTu
jonatku; 9 — akpomuon; 10 —
npenocTHas siMka; 11 — 3aocTHas siMKa;
12 — mreiika momarkw; 13 — cycraBHast
BIaiuHa; 14 — Gyrop jomarku; 15 —
JIOTIAaTOYHBIN XPSIIL

Puc. 3.1.2 Jlomarka

BoJKa: A — ¢ JarepajgbHOMI
CTOpOHBI; b — ¢ meauanbHOM
CTOpOHBbI; | — KpaHUANbHBIN

Kpail; 2 — KaygajdbHbIH Kpaii; 3
— JOpcalbHBIM Kpail; 4 —
KpaHHAJIBHBIA  yrom, S5 —
KaylalbHBI  yroia; 6  —
NpelocTHas sIMKa; 7 — OCTh
JIONAaTKU;, 8 — 3a0CTHas sIMKa; 9
— akpomuoH; 10 — meiika; 11 —
Oyrop nmonatku; 12 — cyctaBHas
BHajauHa; 13 — 3a0cTHAs SIMKa

Medsedb  Oypwlli -  AKPOMHOH  XOpOIIIO  BBIPAXKEH, OTCYTCTBYET
HAJJIONATOYHBIN XPSIII, I€HKa MHUPOKasi, BIOJIb KayTaJIbHOW YaCTH 3a0CTHOU SIMKH
npoXoAuT rpedeHp; PebepHas moBepXHOCTh UMEET BO3BBILICHHUE, OTUETO MEepPeIHUIN
Kpail jomatku 3arumbaetrcs yarepanbHo [8]. 3yOuaTtas II€poXoBaTOCTb,
orpaHWYeHHas 3y04yaTol JHMHHEH paclojio)KeHa C MEIUaJbHOM TMOBEPXHOCTH,
HIDKE  HaxomuTcs  mojuionaroyHas — sMka.  lllepoxoBaras  mOBEpXHOCTH
o0ecreunBaeT 3akperieHue BEHTpalibHOW 3yOuaToi Mblmsl. [lo HapyxHOI
MTOBEPXHOCTH JIONMATKH, OT €€ JOPCaJIbHOIO KPAHUAJIBHOTO YTIia TSIHETCS OCTh
JIOTIATKH, OKAHYMBAIOWIASCA PA3BUTBIM AKPOMHOHOM, OIYCKAIOUIUMCSA HUKE
cycTaBHOU BraauHsI [8,16].

3asy — KOCTb BBITAHYTas, TPEYroJbHOW (DOPMBbI, HEBBICOKAsI OCTh JIOMIATKU
NepexXoAUT B HE3HAUMTEJIbHO BBIPAXEHHBIM akpoMmuoH. HajacycraBHoW Oyropox
HeceT Ha ceOe KPIOYKOBHIHOW (hOPMBI KOPAKOUIHBIH OTPOCTOK [8].
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60IK— OCThb JIOTIATKH JEJUT JaTepajbHyI0 MOBEPXHOCTh MPAKTUYECKH Ha
OJIMHAKOBBIC TPEAOCTHYIO M 3a0CTHYIO SIMKH W TPOJOJDKACTCS B aKPOMHOH,
KOTOPBI YETKO OMpPENessieTCss U JOXOAUT JI0 CyCTaBHOW sSMKW. HamimomaTouyHbIid
XpsI ¢J1ab0 BBIPaKEH, a IepeaHuil (KpaHHaabHBIM) yroy okpyribii [2, 8, 12,13,

16, 18].

lInevesass kocmv OTHOCUTBHCS K JUIMHHBIM, TpyOuyaThiM KocTsiM. [luadus
(Temo) umeer 4 TMOBEPXHOCTH (KpaHUalbHas, KayJajdbHas, JaTepalibHas U
meauanbHas) (Pucynok 3.1.3-3.1.4). M3 aByX KOHIIOB NMpPOKCHMAJIbHBIA HECET
TOJIOBKY CO CJIa00 BBIPaKCHHOW MIEHKOW U iBa Oyropka (JlaTepalibHBbIA - OOJIBIIOH,
MEAMANbHBIM — Manblil). byropku paszgeneHsl MeXOyropkoBbIM keiaobom. B
OCHOBAHMM OOJBIIOrO Oyropka ONpeaenseTcss Yy4dacTOK, TIJI€ 3aKperuisieTcs
3a0CTHAs MBI, PSAOM C KOTOpPOM Majasi Kpyryias IIE€pOXOBaTOCTb st
CYXOXKHJIUS OJHOMMEHHON MbIIEl. OT O0yblIoro Oyropka BHU3 M0 IUICYEBOM
KOCTH OITyCKaeTrcsa TIpedeHb, KOTOPBHIH B CpeAHEH TpeTH TMepexoauT B
JEIbTOBUIHYIO  IIEPOXOBATOCTh.  Maublii  Oyropok,  pacmojiOKeH ¢
IIPOTUBOIIOJIOKCHHON MEIMAILHOM MOBEPXHOCTH, BhIpaxkeH ciado. [1,4,5, 14,18].

JluctanbHO OT Malloro Oyropka oIyckaercss TrpebeHb wmainoro Oyrpa,
KOTOPBIN 3aKaHUYMBAETCS OOJIBIION KPYTJIOW IIEpoXoBaTocThio. Jnadus miedeBoi
KOCTH BBIpaXeHHOU Okpyryion (opmel. C maTepokpaHHAIbHONW MOBEPXHOCTU OT
JEIbTOBUHOM IIEPOXOBATOCTH MO HAIMPABJIEHUIO K IIEHKE IUJIEYEBOM KOCTH
MPOXOJUT U30THYTasl JIUHUS TPEXTJIaBOW MbIlIibl. Ha Tene KocTh pacrosiokeHo
KpPYITHOE MUTATEIbHOE OTBEPCTUE C MEAUATBHON MMOBEPXHOCTH U SBJISIETCA BXOJIOM
KPYITHBIX KPOBEHOCHBIX cocynoB [1,4,5, 14,18].

JluctanbHO HA TUICYEBOM KOCTH  BBIACTSAIOT OJIOK W TMONEPEYHO
MOCTABJICHHBIM MBIIIENIOK, KOTOPBIM pa3lenseTrcss >KeJIoOOM Ha MeauaabHYIo
(OCHOBHYI0) W JaTepalibHyl0 (Manyi0) J0Jd. BBIIEISIIOT Jy4deBylo SIMKY,
pa3MECTHUBIIYIOCS Haj OJIOKOM KpaHUATBbHO U KayJaJdbHO PaCIOJIOKEHHYIO
JIOKTEBYIO, KyJla BXOJUT JOKTEBOUW oTpOoCTOK. JIokTeBas siMmka ¢ 60KOB OrpaHUYeHA
JaTepanbHBIM U MEIUAIbHBIM HaaMbIeakamu [2, 8, 12,13, 16, 18].

BunioBeie 0COOEHHOCTH CTPOEHUS IJI€UEBOI KOCTH KUBOTHBIX:

JI0Cb — KOCTh cNab0 yHAJIMHEHHas, C IIUPOKUM JUCTaJIbHBIM OJIOKOM,
001b110M Oyropok ciado OTKJIOHEH BOBHYTPb, MEAUAIbHBIA HAJAMBIIIEIOK C3a1U
CKOIIICH;

Kaban — KOCTb KOpPOTKas W TOJCTas; MEXKOYrOpKOBBIH >XeloO 3a cyer
pa3aBOEHUs KPYHMHOTo OONbIIOro Oyropka, KOTOPbIM YacTUYHO HABHCAeT HaJl
MEIMaTbHBIM TPAKTHUYECKH CTaHOBUTHCS OTBepctueM. lllepoxoBatoctn st
MBIIII, TaKHE KaK JIEJIBTOBUAHAS M OOJbINas Kpyrias ciado pa3BUTHI, TPEOHH,
pacrmonokeHHble Ha Auaduse Takxke caado BeIpakens [2, 8,12,13, 18];.
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PucyHok 3.1.3 ITneueBas kocTh kocy1H (A-B) 1 1oca (B-I):

A — ¢ KpaHHAIBHOH MOBEPXHOCTH, b — ¢ Kay JaTbHOH MOBEpXHOCTH; B — ¢ KpaHHATBRHOH
MOBepPXHOCTH, I — ¢ KayaaIbHOH MOBEPXHOCTH: 1 — TOTOBKA ILTeUeBOi KOCTH; 2 — GONbIIOH
Oyropok; 3 —Manbri 6yropok; 4 — MexOyropkoBBIH x&&ET00; 5 — rpeGenb Gombimoro Gyropka; 6 —
JeTbTOBHAHAA MEPOX0BATOCTR; 7 — MeHKa MmaeueBoi KocTH; 8§ — OI0K mIedeBoi kocTH: 9, 10 —
TIaTepalbHbIi H MeTHATBHBIH MEIIENKH IeueBoH KocTH; 11, 12 — nmaTepanbHBIH H MeIHAThHBIH
HaIMEIIIEIKH IIIe9eBOH KOCTH; 13 — BeHeuHasa AMKa; 14 — ToKTeBad AMKa

Pucynok 3.1.4 TlineyeBast KOCTh BOJIKA:

A — KpaHHMaJIbHas TOBEPXHOCTh; b — KayanbHas NOBEPXHOCTh; B — narepanbHas
MOBEPXHOCTh; | — TOJIOBKA MJIEUEBOM KOCTH; 2 — 00JbII0I Oyropok; 3 — Masblii Oyropok;
4 — MexxOyTropKOBBIH #E100; 5 — rpedbeHb 00bIIoro Oyropka; 6 — AeJIbTOBUIHAS
IEPOXOBATOCTh; 7 — IIeHKa MIeueBOi KOCTH; 8 — OJIOK mieueBoi koctu; 9, 10 —
JaTepaibHbIA U MEAUAJIBHBIN MBILIEJIKH IIe4eBOi kocTH; 11, 12 — narepasibHbII U
MEIMAJILHBIA HAJMBIIIEIKHU MIeYeBOM KOCTH, 13 — BeHeuHas ssMka; 14 — JJokTeBas SMKa;
15 — nanpbGnoxoBoe oTBepcTUE; 16 — MUTaTENTEHOE OTBEPCTHE
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Me06edb Oypblti — TIONEPEUYHOE CEYeHHEe B cpenHed dactu auadusa
TpeyroJibHOW (opMbl, JIeNbTOBHIHAS IIEPOXOBATOCTh PACIIONATaeTCI MEXKIY
rpebHemM Oousbloro Oyropka W JUHHEH TPEXIJIaBOM MBIIIIBI, AUCTAIBLHO OJIOK
BBIJIBUTAETCS BIiepea (KpaHHAJbHO), HMMEIOTCA JiyuyeBass (BEHEYHas) M C
KayJIaIbHOM MOBEPXHOCTH JIOKTEBas AMKH [16];

3aay — paclidpeHa B MPOKCHUMAaJIbHOM HampaBieHUH. ['0Jl0BKa IUIeYEBOM
KOCTH Kpyruiasg. Mexay OONBIINM M MaJIbIM OYrOpKaMy paclojioKeH He TIIyOOoKui
xeo0 [8];

80JIK —TlJIeYeBast KOCTb TOHKAs U JUIMHHAS, CJIETKAa U30THYTasi, HaJ0JIO0KOBOE
OTBEPCTHE OOBEIMHSCT JIYUEBYIO M JIOKTEBYIO sIMKH [4,8].

JlyueBass M JIOKTEBasi KOCTU OOBEIUHEHBI B CKEJET NPEAIICUbs, Kak
MpaBUWJIO Y MIICKONHUTAIONIMX Oojee pa3BUTOW M KPYMHOM U3 HUX SBISETCS
Jy4eBas, JIOKTeBask KOCTh JTMHHEee JTydeBoit (Pucynok 3.1.5) [8].

JlyueBasi KOCTh OTHOCHUTCS K JJIMHHBIM TpPyOuyaThbIM KOCTSIM, B CTPOCHUU
KOTOPOM BBIIEISAIOT MPOKCUMAJIBHBIN U AUCTAIBHBIN 3MU(PU3bI (KOHIIBI) U auadus3
(teno). IIpokcrManbHO Ha KOCTH OINPEIENSIOT TOJOBKY C XOPOILIO BBIPAKEHHOMN
AMKOW, HI)KE€ pa3IuyaroT IIEMKy ¢ [IEpOXOBAaTOCThIO, PACHOJIOKEHHYIO
KpaHHUAJIbHO, [T IPUKPEIUICHUS M. biceps.

Ha Tene pa3znuyaroT 4YeThpe MOBEPXHOCTH AHAIOTMYHO IUIEYEBOM KOCTH.
JlucTanbHO pacroyiokeH OJIOK, KOTOPBI OTIENSIET NONEepeyYHblid TpedeHb OT Tena
Jy4E€BOM KOCTH C KayJlallbHOW MOBEPXHOCTH. 3aIsSICTHAsA CyCTaBHAsl MOBEPXHOCTH
OJIOKa CIY>KUT JUIsl COUWICHEHHS C MEJIKMMU KOCTSAMH MPOKCHUMAJIBHOTO psija
3amacThs. [1o Ookam OJioKa JTy4eBON KOCTH BBIICIISIOT IIUIOBUIHBIC OTPOCTKH [2,
8, 12,13, 16, 18].

JlokTeBasi KOCTh OTHOCUTCSI K JUIMHHBIM TPyOUaThIM KOCTSM, OCOOCHHOCTHIO
CTPOCHHUS SIBIIAECTCS HAIMYKUE JTIOKTEBOIO OTPOCTKA Y MIIEKOMUTAONIUX KUBOTHBIX,
PACIOJIOKEHHOTO MPOKCUMAIbHO. B CTPOEHUM JIOKTEBOTO OTPOCTKA Pa3IHYAOT
JIOKTEBOM Oyrop, OJIOKOBYIO BBIPE3KY, HaJl KOTOPOM B KpaHUMAJILHOM HalpaBlIEHUU
BBIJIAETCSI OTPOCTOK (Proc. anconeus) KPrOYKOBUIHON WM KIFOBOBUIHON (DOPMBI.
BokoBbIe Kpasi BBIPE3KU AUCTATBLHO OMYCKAKOTCA KaK MEAUATbHBIN U JIaTepalibHbIN
BEHEUHbBIE OTPOCTKH, MPUJIETAIOIINE K JIyYEBON KOCTH.

Teno NOKTEBOM KOCTHM CMEMICHO JIATEPAIBHO M B 3aBUCMMOCTH OT BHJA
KUBOTHOTO COEIOUHSIETCS C JYy4EeBOM KOCTBIO C KayJlajdbHOM IOBEPXHOCTU
CUOHCOTO30M WJIM CHUHIECMO30M, MEXKAY KOCTSIMH PACIOJOKEHbl MEXKKOCTHBIE
eI TIPOKCUMAaJbHAsl M JUCTalibHAs (BUIOBBIE OCOOCHHOCTH). Tero JOKTEBOM
KOCTH TpeXrpaHHoe. JIMCTaIbHBIM KOHEI MPOJOJDKACTCS B  IIMJIOBHIHBIN
JatepaibHbIi oTpocTok [2,4, 8, 12,13, 16, 18]..
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Pucynoxk 3.1.5 KocTtu npemamuieuss iocs eBporneiickoro (A-B)
U kocyiu eBpomneiickoit (I'-E):
A, T' — ¢ xpannanbHOM MoBepXHOCTH, b, [ — ¢ narepanbpHoit moBepxHocTH; B, E —
BHJI CHHU3Y: | — TEJO JTy4eBOU KOCTH; 2 — TEJIO JOKTEBON KOCTH; 3 — MEKKOCTHOE

IIPOCTPAHCTBO; 4 — IIEPOXOBATOCTH JIYUEBOM KOCTH; 5 — IMKa F'OJIOBKH JIy4EBOM KOCTH; 6

— TOJIOBKA JIY4€BOU KOCTH; 7 — IIeHKa JIy4eBOW KOCTH; 8 — OJIOK JIy4eBOM KocTu; 9 —

HIWJIOBUAHBINA OTPOCTOK; 10 — JIOKTEBOW OTPOCTOK JIOKTEBOM KOCTH; 11 — TOKTEBOM
oyrop; 12 — ronoBka J0KTeBOM KocTH; 13 — nomynyHHast BeIpe3ka; 14 — KprOUKOBHIHBIN

OTPOCTOK; 15 — NIMIOBUAHBIN OTPOCTOK JIOKTEBOU KOCTH

Buooswsie ocobennocmu kocmeii npeonneuvsi:

JI0Cb — JIy4eBas KOCTb XOPOUIO Pa3BUTA, TEJIO JIOKTEBOW KOCTHU YACTUYHO
pEIyLHUPOBAHO U CMEIICHO Ha JIATEPAIbHBIA Kpail JIydeBOM KOCTH, CPACTAETCs C
Hel KOCTHOM TKaHbIO, UMEETCS JIBA MEKKOCTHBIX MPOCTPAHCTBA, HA JUCTATIHLHOM
KOHIIE JIOKTEBOM KOCTH MMEETCS IUJIOBUIHBIN OTPOCTOK;

Kaban — JIOKT€Bas KOCThb CO CJIa00 BBICTYNAIOIIMM IMEPEIHUM KOHIIOM
JIOKTEBOTO OTPOCTKA, TOJOBKA HE BBIPAXKEHA, TEJIO MACCHUBHOE, TPEXTPaHHOU
GbopMBI, XOpOILIO Pa3BUTO HA BCEM MPOTSHIKEHHUM, JydeBas KOCTh KOPOTKas M
MacCHBHas, 00€ KOCTH CpPacCTalOTCs C MOMOIIbIO BOJIOKHUCTON COEAUHUTEIbHON
TKaHU;

Me08edb Oypblii - 00€ KOCTH Pa3BUTHI XOPOIIO, JJTHHHBIC,

801K — 00€ KOCTH TMPEAIICYbsl CPACTAIOTCS TOJBUIKHO, HAa Jy4E€BOW KOCTH
BOJIM3H TOJIOBKH €CTh CYCMABHASA (hacemia NJisk TOKTEBON KOCTH;

3asay - JlydyeBas KOCTh — YKOpPOYEHHass KOCTb MpEAIICYbs, H30THYTasl.
JlokTeBas KocTh —S — oOpa3Ho m3rubaercs. JIokTeBasi KOCTh CHIIBHO YTOHBIIIACTCS
Ha JMCTaJbHOM KOHIIE M IPUMEPHO B JIBa pa3a TOHBIIE JIy4eBOU. MeEKKOCTHOE
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MPOCTPAHCTBO OTCYTCTBYET W KOCTH MPEAIUICYbsl BIUIOTHYIO COEAUHEHBI APYT C
apyrom [2, 8, 12,13, 16, 18].

Ckener KUCTH B CBOEM COCTaBe OOBEIUHSECT KOCTH 3alsiCThsl, ISICTH U
nanbieB (Pucynok 3.1.6 — 3.1.7). 3ansictbe mnpeacTaBieHO ABYMsS psaaMu
KOPOTKHX KOCTE€Hd NPOKCUMAJIIBHOTO W AUCTAJIbHOTO, CUYET KOTOPBIX BEIETCA C
MEJIMAJIBHOTO Kpasi. B MpoKCUManbHOM psily UMEETCS YETBIPE KOCTHU:

1. 3ansctHas nyuyeBas (JiaabeBUIHAS ),

2. 3amsAcTHas IpOMeEXKyTouHas (TOTyTyHHas);

3. 3amscTHas JOKTeBas (TpexrpaHHas);

4. 3amsctHas 106aBOYHAs (TOPOXOBHIHAS).

JlucTanbHBIN PsAJl KOCTEW 3aISICThSL:

1. IlepBas 3ansicTHas (Tpanenus);

2. Bropas 3amsictHas (TpanenyeBuIHas);

3. Tpetbs 3amnsacTHas (rojioByaTas);

4.  YerBepTas 3amscTHas, WIA KPIOYKOBHJIHAS, ITO CIMBIIMECS MEXIY

co0oif yeTBepTas U MsTas 3aIsCTHRIE KocTH [2, 8, 12,13, 16, 18].

Pucynok 3.1.6 KocTu KuCTH BOJIKa ¢ JOPCAIBHOM MMOBEPXHOCTHU:

1 — nydeBas 3amsAcTHasE + NPOMEXKYTOUYHAas 3aISICTHAs; 2 — JIOKTEBas
3amscTHas;, 3 — no6aBounas; 4-7 — I-1V-g xoctw 3amsictes; 8-12 — 1-1, 2-1, 3-1, 4-1,
5-1 koctu mscty; 13 — mpokcumaneHas (anmanra manpia (yToBast KocTh); 14 —
cpenHss ¢ananra (BeHedHast KOCTh); 15 — nucranpHas dananra (KOrteBas KOCTb)
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3amnsCcTHbIE KOCTH JIUCTAIBHOTO Psiia COWIEHSIOTCSA C MSACTHBIMH KOCTSIMU,
KOTOpbIE HMEIOT TpyOdaroe cTpoeHue U (HOPMHUPYIOT MACTh *KUBOTHOro. Ha
TUMAYHOM TISICTHOM KOCTH pa3iMyaloT Tello, OCHOBaHME C CYCTaBHOM
MOBEPXHOCTHIO JIJII COWJICHEHHUS C JHUCTAIBHBIM PSIJAOM KOCTEM 3arsicTbs |
rOJIOBKY, OOpaIIeHHYIO JAUCTAIIbHO U UMEIONIYI0 OJIOK C CYCTaBHON MOBEPXHOCTHIO
JUISL COWICHEHMsS] C TMPOKCUMAJIbHOW (pajlaHrol COOTBETCTBYIOUIETO Nanibla. Y

MHOTOOOpPAa3HBIX BHIOB JKHMBOTHBIX KOJMYECTBEHHBIH COCTaB ISICTHBIX KOCTEH
onpexaeneHusi [2, 8, 12,13, 16, 18].

Puc. 3.1.7 Buooewvie ocobennocmu kocmeti KUCMU HCUBOMHBIX !

A — cobaku; B — cBunbM goMamiHel; C — ObIka gomarnnero; D — momamu: 1 —
JydeBast KOCTh; 2 — JIOKTeBas KOCTh; 3 — JydeBas KOCTb 3amsaCThs;, 4 —
MPOMEKYTOYHAS KOCTh 3aIsICThs; 5 — JIOKTeBast KOCTh 3aIsACThs; 6—100aBOYHAS KOCTh
3arsCThsl; / — MepBasi KOCTh 3aIACThs; 8 — BTOpast KOCTh 3amsicThs; 9 —
yeTBepTas+msaTas KOCTh 3amsicThs; 10 — TpeThst KOCTh 3amnsicThs; 11 — nepBas nscTHas
KOCTb; 12 — BTOpas MsACTHAs KOCTh; 13—TsTas msicTHas KOocTh;, 14 — deTBepTas
MSACTHAs KOCTh; 15 — TpeThs nscTHas KocTh; 16 — npokcumanbHas ¢ananra; 17 —
cpenuss ¢ananra; 18 — nucranbHas ¢anasra.

JluctanbHO TENO BTOPOW M YETBEPTOM MSACTHBIX KOCTEM HCTOHYAETCS M
3aKaHYMBACTCS MyroBYaThiM yTojmeHnuem [4,10].

Koctn naneues kuctu. Hammuue pa3HOro KOJWYECTBA MAJIBLEB Y )KUBOTHBIX
CBA3aHO C MHOrooOpasueM BHAOB MIIEKONUTAIOMMX. B cTpoeHun mnaibLa
BBIACIISIIOT TpU (anaHru: NpoKcHUManbHas (IyToBas), cpeAHsisi (BEHE4Has) U
JIucTanbHas (KOMBITOBUAHAS, KOMBITIIEBUIHAS, KOTTEBUIHAS). Y XUIIHBIX MEPBBIN
nayern umeeT 2 ¢dananru (2-10 u 3-10).

B crpoeHue mnpokcumanbHOW U cpeAHedl (amaHr BBIACNSIIOT TENo,
MPOKCUMAJIBHO PAcCIIOJIO)KEHHOE OCHOBAHUE C CYCTaBHOW SIMKOM, IUCTAJIbHO
TOJIOBKA C CYCTaBHOM MOBEPXHOCTHI0. C maibMapHO# (3a7Hel) MOBEPXHOCTH MPHU
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OCHOBAaHUHM TMPOKCUMANBbHON (halaHrd HMEeTCs TpeyrojbHas IIepOXOBAaTOCTh,
crubarenbHasi LIEPOXOBATOCTh OIpejaensieTcs Ha cpeaHedt ¢ananre. dopma
TUCTaNbHONM (hajaHTu 4Yallle TpeXrpaHHas MUpaMuia, CTPOCHHE JUCTATbHOU
danaHru CBA3aHO C BUIOM XUBOTHBIX. BBIIENSAIOT CyCTaBHYIO MOBEPXHOCTH IS
COUWICHEHHs C cpeaHeit (hajmaHroi, cuepeau - pasrudareabHbIi oTpocTok [4,10,20,
23].

Jliist oGneruenus paboThl MBIIIII HA KUCTH UMEIOTCSI CECaMOBUJIHBIE KOCTH,
KOTOpPBIE PACHOJAratoTCs € JOpCATIbHOM W majgpMapHod moBepxHocTH. C
NaJbMAapHOW MOBEPXHOCTH ISICTHO(ATAHTOBOIO CyCTaBa JIEKaT MPOKCHMAaJbHbIC
cecaMOBHUIHBIE TmapHble KocTu. [lagpmMapHo Ha  JOucTanbHOM  Qamanre
pacriojiaraeTcsi IUCTalbHas cecaMOBHUIHAs KOCTh HenapHas [2, 8, 12,13, 16, 18].

BuoBele 0COOEHHOCTH KOCTEN KUCTH:

aocy — 1 u Il mactaeie koctu orcyreTByrOT; III-9 u [V-a macTHbIe KOCTH
CpacTalTCsi B OJIHY KOCTb, IISICTh YMEPEHHO JJIMHHAS, CO CJIab0 CXKaThIM
muadu3oM U caabo pacHIMPEHHBIM JUCTANBHBIM 3MUGU30M; HaPY>KHO-3aIHUN
Kpail TOCJENHEer0 3aMETHO 3aru0aeTcsi Hasajll, Ha 3aJHEW CTOPOHE IISICTH OT
JUCTAIBLHOTO KaHala K MEKBAJIMKOBOW BBIEMKE UET KEJI000BUIHOE yriyOIeHue;
MPOJIOJIBHBIN KEJIOOOK Ha MEPEeIHE CTOPOHE KOCTHU XOPOIIO 3aMETEH, Ha 3aJHe
CTOPOHE OH YMEPEHHO TIIyOOKHH, pa3BUTHI JIBa MaJbIa: TPETHIN U Y€TBEPTHIH;

Kaban — B TPOKCUMAIBHOM DSy 3aISICThs YEThIPE KOCTHU, B JUCTAIbHOM
psany taxxe derslpe koctu: I, 11, III m IV, yeTbIpe mACTHBIX KOCTH TaKke YeThIpE:
IL, I, IV u V. U3 aux II-1 u V-1 xopotkue, a IlI-1 u [V-4 xopomio pa3BuTsl;

Medeedb OYpblii — KOCTHU 3aISCThS - C IOPCATIbHOM MOBEPXHOCTU 00pa3yroT
MOJYyOBAJI, COCTOSIUMKA W3 TNPOKCUMAJIBbHOTO M JUCTaNbHOTO psga. B
MPOKCUMAIIBHOM PSily MMPOMEKYTOUHAS U JIydeBasi KOCTH CPACTAIOTCA, TOKTEBAS U
nobaBouHas koctH [2, 8,12,16,17].

Brigenstor kBagpatHyo GpopMy mpOMEKyTOUHOIYYEBOM KOCTH, JIOKTEBAs -
pomoOoBuanas [8,16,18]. IIpomexyTouHOMy4eBas KOCTb 3aIsiCThst (HOpMHUpPYET
MBIIIICYHBIA OTPOCTOK, PACTIONIOKEHHBIN MeauanbHo. Jlo6aBouHass KOCTh 3aIsICThs
MMEET BOTHYTHIE CYCTaBHbIE MOBEPXHOCTU. B mambMapHOM HamnpaBJ€HUU 3Ta
KOCTb (hOpMHPYET OyTOp, CPeAHss YacTh 3ay)eHa. HKHUM psijy KOCTel 3amscThs
MPEJICTABJIEH KOCTSAMM 3aIICTHBIMU C MIEPBOM 110 YETBEPTYIO, KOTOPast CpacTaeTcs
C IATOM. Y MeIBens NATh MSCTHBIX KOCTEN: IEpBasi MEHEE Pa3BUTA, TPEThS U IIATAS
OJIMHAKOBOW JITMHBI, YeTBepTas — OoJiee pa3suTta. [8,16].

[TanbiieB BBIp@KEHO TMSITh, TEPBBIA HMeET JBe (hajlaHTHh, OTCYTCTBYET
cpeansis. Tpetuit ¢ananr GopMupyeT KOrTeBUIHOI KOCThI0. Cpennue (ajianru B
MOJITOpA pa3a Kopoye NpOKCUMalbHbIX. JlucTanbHas ¢anaHra Wid KOTTEBUIHAsS
KOCTh, Ha €€ BEHEYHOM Kpae BBICTYMAET pa3rudaTelbHbIA OTPOCTOK, a Ha
najgbMapHOW HAXOAWTCS crubareiabHas MiepoxoBaTocTh. OCHOBAHHE MUCTAIBHO
gepe3 5 - 8§ MM 3ayKUBaeTCs B BUJIE BEHEYHOW OOPO3/IbI U MEPEXOJIUT B KOTTEBOU
OTPOCTOK, JiuHOM 10 2,5 - 3,0 cMm. Ilo mopcanbHOl MOBEPXHOCTU OTPOCTKA
MIPOXOJIUT KOTTEBOM TpeOeHb, a Ha MATbMapHOU KOTTEeBOM kE100. [IpokcumanbHbIe
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CECaMOBHMJIHBIE  KOCTH  pacCHoOJIAratOTCsl  HA  NaJbMapHOM  NOBEPXHOCTH
MSCTHOMAJIBIIEBBIX CYCTaBOB B kKoiudecTBe 10 mTyk. JlucTanbHble CECaMOBHUIHbBIC
KOCTH HaxOJSITCS Ha TaJbMapHOW IOBEPXHOCTH ITUCTAIBHBIX MEX(aTaHTOBBIX
CYCTaBOB KHCTH B KOJIMUYECTBE 5 MITYK, BIPaBICHHBIC B KaICyJly CYCTaBoB. [1, 2, 4,
58,12, 16,17,18].

3aay - B nuctanbHOM psy 3amsacThs yeTbipe kocTouku (1,2,3, 4+5). Mexay aByx
PSIOB KOCTEH JIGKHUT MaJleHbKas IIEHTpaIbHAst KOCTh 3aIsiCThs. B MsACTH camast KopoTKas
KOCTb — IIC€pBad IsICTHAsA, CaMasd AJIMHHAs KOCTb IACTbA — TPEThA, 4 BTOpAsA U YCTBCPTAd
TIACTHBIC KOCTH OJIMHAKOBBIC MO UTHHE. [laJIblIeB KOJIMYECTBEHHO IATh, IEPBBIN
najell, KOTOPbId COCTOMUT U3 JIBYX (hajJaHTOB, KOTOPBIC 3aKaHUYMBAIOTCS KOrTeM [8,
12,13];

801K — B TIPOKCUMAJILHOM PSIZTy TPU KOCTH: CPACTaIOTCS MEXKIy COOOH B OJHY
KOCTb MPOMEKYTOUHAsA U JIy4yeBas 3alsiCTHBIC; B JUCTAIIBHOM PSY YETBIPE KOCTH:
I, II, III u IV, cameie quHHBIE mscTHRIE KocTy 11 m IV, 6oxoBeie xocTu Il m V —
Kopoue, camast kopoTkas — 1[12,13].

3.2 CtpoeHue KOCTEil Ta30BO KOHEYHOCTH

Ckener Ta30BOM KOHEYHOCTH COCTOMT M3 Ta30BOIO IOsiICA M CKeJeTa
cBOOOAHOrO oTnena KoHeuHocTed. I[lapHbie Ta3oBbie (O€3BIMSIHHBIE) KOCTH
00bEIMHEHbI  BEHTPAIbHO Ta30BbIM  cuMpu3zucoM ©u  (HOPMUPYIOT  Tas.
[ToaB3momiHast, TOHHASI U CEJAIMIIHASL KOCTh CPACTAIOTCA B 00JIACTU BEPTIIYKHOM
BIIaJIMHBI, PACTIOJIOKEHHON JIaTEPaJIbHO, U CIY>KUT JJI1 00pa30BaHUs C TOJOBKOMN
OenpeHHoOl KoCTH Ta3o0eapeHHoro cycraBa (Pucynok 3.2.1., 3.2.2). Mexny
BETBSMU JIOHHOM Y CENAUIIHON KOCTEM MEIUAIBHO OT BEPTIIY’KHOU BIIAJIMHBI
ocraeTcs 3aneproe oTBepetre [2, 8, 12,13, 16, 18].

TpeyronbHas miockas NOJAB30IIHAS KOCTh COCTOUT U3 JBYX YacCTEH: KPbLIO
u Teno. Ha kpbUie paznumyaroT jaTepajbHblil Oyrop WM MakJIOK U MeAHAJIbHBII
win KpecTuoBblii Oyrop. Kpait or omHoro Oyrpa 110 Jpyroro Ha3bIBaeTCs
MOJAB3/IOIIHBIN TpedeHb, HAIMPaBIICHbIM JOPCOKpaHUanbHO. Ha Kpblie paznuyaror
JIB€ TMOBEPXHOCTU. AT0onyHas MOBEPXHOCTh WUJIM HAPYXKHA UMEET SIMKOOOpa3HOe
yrayOjaeHue, B KOTOPOM BBIACISAIOT JIaTEpalbHYIO M MEIUAJbHYIO0 YacTH,
OTJICJICHHBIC JIPYT OT JIpyra AyrooOpa3HouW sroawuHou nawnHmen [2, 8, 12,13, 14,
15,16, 18].

KpecTiioBo-Ta30Basi MNOBEPXHOCTh WM BHYTPEHHSS, pas3lieJiecHa Ha
MOAB3AOIIHYIO TJIAJIKYI0 IOBEPXHOCTD JJIsl IPUKPEIICHUS] OJJHOMMEHHOW MBIIIIIIBI,
u MeauanbHyro. Ha Held 4YeTko oOTAeneHa VYIIKOBHAHAS TMOBEPXHOCTh JIsi
COCIMHEHU C YIIKOBUAHOM MOBEPXHOCTBIKO KpbLIa KPECTIOBOM KOCTH. Temo
MOJB3JOIIHON  KOCTHU HMMEET CTOJIOMKOBUAHYHO (opMy U  BMecTe ¢
JOpPCOMEINANBHBIM KpaeM KpbUla 00pa3yeT OOJBIIYI0 CEHAIHIIHYIO BBIPE3KY,
KayJdaJbHBIA Kpall KOTOPOH MEPeXoIuT B CelaIMIIHy0 ocTh [2, 8, 12,13, 16, 18].

B cTpoeHue JOHHOM KOCTH BBIACIAIOT TENO, OTXOAALIEE OT BEPTIIYKHOMU
BINAJWHBI W  KPAHUAIBHOW W  KayJaJlbHOW  BETBEH, MEPIECHIUKYISPHO
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pPacmoJIOKEHHBIX ApYyT K npyry. KopoTkoe, cTONOUKOBUAHOE TETO JTOHHOW KOCTH
y4acTBYeT B 00pa3oBaHUM MeauaiibHOro kpas acetabulum. KpanuansHast BETBb B
00JIaCTH Ta30BOr0 IIBA COEAMHSETCS C COMMEHHOM KOCTBIO MPOTHUBOIIOJIOXKHOM
CTOPOHBI, Ha JIOPCOKPAHUAILHOM Kpae €€ CYKEHHYIO YacTh Ha3bIBalOT IpeOerIoK
JJOHHOM KOCTH, Ha KOTOpPOM BOJIM3M BEPTIYKHOM BIAJUHBI PACIOJIOKEHO
MOAB3JOIIHOJIOHHOE BO3BbIIICHHE. Ha NDPOTHBOMOIIOKHOM KOHIIE Yy MECTa
COCIMHEHUS C COMMEHHOM BETBBIO JIPYrOM CTOPOHBI Ha €€ BEHTPaJIbHOMN
MOBEPXHOCTH PaCIOaracTcsi BEHTPaIbHbIN JOHHBIN Oyropok. Ha sTom ypoBHE ¢
JIOPCaJbHON MOBEPXHOCTH BBICTYNAET JOPCAJIbHBIN JIOHHBIA OYropokK, KOTOPBIU
BBIICISIIOT 'y caMuoB. KaynanbHas BETBb JIOHHOM KOCTH C MEIUAIIBHOU
MMOBEPXHOCTH MMEET IIOBHYK) IIEPOXOBATOCTh H IMPOJOJDKAETCA B BETBb
cealMIHoM koctH [2, 8, 12,13, 16, 18].

BeHTpanbHyl0 NOBEPXHOCTh Ta3a M OCTOB Ta30BOM IMOJIOCTA BMECTE C

JIOHHOM KOCThIO (DOPMHPYET CeAaIUIIHAsS KOCTh. B €€ CTpOEeHHH BBIACIAIOT TEJIO,
BETBU U IUTacTuHkI [2, 8, 12,13, 16, 18].

Puc. 3.2.1 Ta3zoBble KOCTH € AOPCAIBHOM MOBEPXHOCTH U ¢ OOKOBOIA
TTOBEPXHOCTH:

A...b - KpyITHOTO pOraToro ckota; 1 - Te0 moAB3I0ITHON KOCTH; 2- JTOHHAs
KOCTh; 3- TEJIO CEAAIMUIIHON KOCTH; 4 - KPbUIbs MOJIB30IIHON KOCTH; 5- MaKJIOK;
6- KpecTIOBBIN Oyrop; 7- AroANMYHAS JTHHUS, 8- CeJanuIHas OCTh; 9 - OoJbIas
cepanuiHas Beipe3ka; 10 - cycTaBHas BepTiIy)KHas Bnaauna; 11 - manas
cefayMIHas BeIipe3ka; 12 - 3aneproe orBeperue; 13- cenanumineiii Oyrop; 14-
ceJauIHas IJIaCTUHKA; 15- cemanuiHas ayra; 16 - moBHas BETBb CeTAJIMIITHON
KoctH; 17 - BIaguHHAS BETBB JIOHHOU KOCTH; 18 - 1oHHBIM rpedbeHs; 19 - moHHo-
1o/1B3A01THOE Bo3BbIlIeHue; 20 - ToHHBIN Oyrop, KayaajibHee OT HeTO - Ta30BbIii
I10B
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Pucynok 3.2.2 Ckener Ta3a BOJIKa C TOPCATBHON CTOPOHBI:

1 — cumduz; 2 — npopcaidbHbIi JOHHBIM Oyropok; 3 — KpaHUaJbHas
(BmagHHAS ) BETBb JOHHOM KOCTH; 4 — 3alIepTOE OTBEPCTHUE; 5 — TEJIO CeAATUIIHON
KOCTH; 6 — cemanumiHblii Oyrop; 7 — cemaiauiiHas Ayra; 8§ — majas ceaaulHas
BbIpe3Ka; 9 — IIOBHAs BETBb JIOHHOW KOCTH; 10 — 1I0BHas BETBb CEJAUIIHOU
koctH; 11 — BnaguHHas BETBb CENATUIIHON KOCTH; 12 — BepTiyXHas siMka; 13 —
TEIO IOAB3IOIIHOM KOCTH, 14 — cemamuinHas ocTh, 15 — Oojblnas cegajuIHas
BbIpe3ka; 16 — moAB3IOLIHBIN TpeOeHb; 17 — KpecTHoBbIA Oyrop MOAB3AO0IIHON
KocTH; 18 — makiok; 19 — sronuyHas moBEpXHOCTh KPbLIA MOAB3AO0IIHON KOCTH

Teno ceganuiHON KOCTH Yy4acTBYET B 0Opa30BaHUU BEPTIYKHOM BIIaJUHBI
U OCTH, NEPEXOIAIIECH CIAa C Tella NOAB3IOIIHOM KocTH. KaymanbHO Teno
CEJAIUIIHON KOCTHM TMEPEXOJUT B IIMPOKYIO IUJIACTUHKY, YYacTBYIOLIYIO B
o0pa3oBaHMM JHA Ta30BOM MONOCTU. JlarepokaynanbHbIi yrojg IJIACTUHKH
YTOJNIIEH M HOCUT Ha3BaHHWE CceJaluuiHoro Oyrpa. Bplaensior cegaluuiHyio
BBIPE3KY Malyl0, MEXIy CENaJHIIHOM OCThI0 M CEJAIUIIHBIM OyrpoM.
KaynanpHblii Kpail TJIaCTUHKA JTyrooOpa3HO HM30THYT W TIPH COCAUHEHUU C
COMMEHHON KOCTBbIO TPOTHUBOIIOJIO)KHOM CTOPOHBI YYacTByeT B 0Opa3oBaHUU
cemanuiHon ayru [1,2,4,5,12,14,15,16,18].

BugoBele 0cOOEHHOCTH KOCTEH Tasa:
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J0Cb — TENO TIOAB3MOIIHOW KOCTH Tasza JJIUHHOE, TpeOCHb Majon
CEAJIMIIHON BBIPE3KU B CpeAHEH 4YacTh OTrubaercs HapyxKy, JOHHBIA Oyrop
oonpmoii [2,8,12,13, 16,18];

Kabaw — TIOAB3JIOIIHBIE KOCTH C OYE€Hb IIMPOKUMH KpbUIbSIMHU, MaJas
CelaJIMIHAsl BbIpe3Ka HenTyOoKasi, mojorasi, CeJaJUIHAs KOCTbh OTHOCHUTEIBHO
mmnHas [2,8,12,13, 16,18];

Medgedb - TENO MOJB3IO0UTHOM KOCTH O0OBEMHOE, KaynalbHO PACIIUPSACH,
OpUHUMAET ydacTue B (HOPMUPOBAHUM BepTIyk HOM sMKkHU. [loaB3momIHBIN
rpebeHpr Ha Kpbule uMeeT ¢GopMy MOJyKpyra H BBIIAETCS 3HAYUTEIHHO
KPaHUAJILHO WM BIEPEN, YIIKOBUIHAS TOBEPXHOCTH PACIIOJIOKEHA MEIUAIIBHO,
KPECTIIOBBIN Oyrop crila)keHo oKpyTJibid. Ha monB3a01IHOM KOCTH BCTpedyaeTcs
OoJee MATH MUTATENbHBIA OTBepcTUil. JlopcanbHbIM JTOHHBIA OYropok ciabo
Pa3BUT, BEHTPaJbHBIA OYropok y MenBeaeil He pa3But. CepayuiinHas ayra mo
Ta30BOMYy CHM(}HU3Y Y3KO BAAETCA KpaHHUAIbHO, €€ OOKOBBIE Kpas, HaoOOpOT,
JyTOOOpa3HO BBIJAIOTCS KayJallbHO, CEaUIIHbIe OYrphl IUIaCTUHYAThIC, UX
Kpasi OKPYTJIbIC W TMOCTaBJIEHbI MOYTH BEPTUKAIBbHO. Ta30Bas IMOJOCTh y3Kasi,
caaBiieHa ¢ OokoB. KpaHuanbHbIi BXOJ B Ta3 MOCTAaBJIEH KPaHUOJOPCAILHO,
OCHOBAaHMEM KOTOPOTO SIBIISIETCS KPECTIIOBAsl, a BEPIIMHOW JIOHHBIE KOCTH,
KayJlaJIbHbI BXOJ] 00Jiee OOIIUPEH U TOXKE MOCTABJIEH KOCO KPaHUOAOPCAIBHO.
3amepToOro OTBEPCTHs sirieodpasnoi hopmsr [2,8,12,13, 16,18];

80JIK — KPBLIO TOAB3OITHON KOCTH J0KEUKOBUAHOE, MOJIB3OIIHBIA TPeOCHB
JTyrooOpa3Hblii, MakJIOK U KPECTLOBBIA Oyrop HE BBIPAKEHBI, CEJAJHUIIHAs OCTh
HU3Kas, Majasi ¥ OOJIbINast CeAATMIIHBIC BBRIPE3KH TUTOCKHE [8];

3asy — Yy B3pPOCIBIX 3aillleB Ta3 MpPEACTaBICH JABYMS O€3bIMSHHBIMH KOCTH
HCIIPCPBIBHO COCAMHCHHLIC TA30BBLIM IIIBOM. Yy MOJIOABIX 3a171ueB Kaxaas Oe3bIMSIHHAS
KOCTb COCTOMT M3 JIByX YacTel, BEpXHEH yacTu (MOJB3OIIHON KOCTH) U HUXKHEU 4acTU
(cpociuxcst JIOHHOM KOCTH ¥ cepanuniHoi) [8,10].

benpennas koctb — TUNWYHAS AJWHHAsA TpyOdaTass KOCTh, Ha KOTOPOM
pasnmuuarT auadu3 U ABa 3MUdH3a, UMEIOMHMX OOJIBIIIOEe KOJIUYECTBO KOCTHBIX
BBICTYIIOB, IEPOXOBATOCTEM, KOTOpBIE YKa3bIBalOT  HA OOJIBIITYIO
GyHKIMOHATBHYIO 3HAYMMOCTh CTHJIONIOAMM B JABUTATEIBHONW (DYHKIIMH Ta30BBIX
KoHeyHocTel. Ha mpokcuManbHOM KOHIIE O€IpEeHHON KOCTH XOPOIIO BBIpAXKEHA
rOJIOBKA C SIMKOM TOJIOBKM M IIEWKa. JlaTepaJibHO OT TOJIOBKM BO3BBILIAETCSA
oonpmiont  Bepren. Ilom mielikoil ¢ MeAuadbHOM TOBEPXHOCTH B BUJE
LIEPOXOBATOCTH HAXOAUTCS Maylbld Bepresl. Ha KayaanpHOW NOBEPXHOCTH
OeIPEHHOM KOCTU OT OCHOBaHUs OOJIBIIIOTO BEpTesia MO HAIMPaBICHHUIO K MAJIOMY
BEpTENy OTXOJIUT MEXBEPTIY>KHbIM TpeOeHb, KOTOPHIA CHHU3Y OIpaHUYMBACT
BEPTIYXKHYIO SIMKY. BoJibIliol BepTes HeceT Ha ce0e SAroANYHYIO IIEPOXOBATOCTD,
Ha KOTOPOM 3aKpeIUIsIOTCS CYXOXWIHsS srogudHbix Mbin (Pucynok 3.2.2). ¥V
OCHOBAHUSI TPETHETO BEPTEJIA HAXOIWUTCS MIEPOXOBATOCTh ISl MPUKPETIICHUS
nByriaBo# mermsr [1,2, 4,8, 12,13, 16, 18].

Humusapudeckoi GopMbl TEIO O€IPEHHON KOCTH HECKOJIBKO YIIIOMICHHYIO
C KayJaJabHOW NOBEpXHOCTU. Ha Hell B MpOKCUMAaIIBHOM TPETU HAXOAUTCS TLIOCKAs
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HiepoxoBaTasl IUIONIA/IKa, OTPaHWYCHHAsl JIaTepaJbHONM W MeaualabHON ry0amu.
JlucTansHO pacmosokeH OJ0K KOCTH, TJe pa3IudaroT JIaTePaTbHbIA U MEIHATBHBINA
MBIIIEIKH, OOpalieHHbIE CBOMMH BBITYKJIBIMA CYCTaBHBIMH TIOBEPXHOCTSIMHU
KayJIOJUCTAIbHO M pa3fclieHHbIE MEKMBIIIETKOBOW sMKoH. Ha maTtepampHOM
MBIIIENKE ¢ KPAaHUAIBHON TOBEPXHOCTH UMEIOTCS JIBE SMKH — pa3ruOaTellbHas U
sIMKa TIOJKOJICHHOW MBIIIIBI. BOKOBBIE MOBEPXHOCTH MBIIIEIKOB OYTpHCTHI U
HOCAT Ha3BaHWE HAAMBIIIEIKOB. KpaHWalbHO HAa  JUCTAJLHOM  KOHIIE
pacIoIoXKeHbl TPeOHN C KeIoOOM, TJe pacroiaracTcs KOJCHHas damika [2, 8,
12,13, 16, 18];

Konennas yvamka - camasi KpyrmHasi C€CaMOBHIHASI KOCTh, BCIIOMOTATEIIbHBIH
OpraH JUIsl 4YeThIPEXIJIaBOM MbIIIbBI OeAapa. Ha Hell pa3nuyaroT OCHOBaHUE —
pacmojokKeHO NPOKCHMAJIbHO, JAUCTATbHO CMOTPUT BEpIIMHA, pPa3IHyYaioT
CYCTaBHYIO ¥ KpaHHAJILHYIO MM TIEpeTHIO MmoBepxHocTH [2,8,12,13, 16,18].

Koctu ronenu BKIHOYAIOT JBE KOCTU: OOJbINas U Majas OeplioBble KOCTH.
BonbiiebepiioBas KOCTh OUYEHb pa3BUTa Y BCEX JKUBOTHHIX [2, 8, 12,13, 16, 18].

Pucynoxk 3.2.2 benpennas koctb kocynu (A, b) u mocs (B, I'):
A, B — ¢ xpanuanbHol nnoBepxHocTH; b, I' — ¢ kaynanpHO# noBepxHocTH; 1 —
TeJo; 2 — TOJIOBKA; 3 — 1ieiika OeApeHHON KOCTH; 4 — OJIOK KOJIEHHOM YaIllKu; 5 — sIMKa
(BBIpe3Ka) rooBKM; 6 — OONBIION BEpTEN; 7 — MaJIbIi BEpTEN; 8 — MEKBEPTIIYKHBIN
rpebenp; 9 — BepTryxkHas siMka; 10 — nmarepanbhblil 1 11 — MeauanbHbIN MbIenky; 12 —
MEKMBIIIENIKOBas AIMKa; 13 — narepayibHblil U 14 — MeIMaNbHBINA HAIMBIILIEIIKA

BunoBsie ocobeHHOCTH OeIpeHHOM KOCTH:

JI0Cb —KOCTb CJIETKa H30THYTa MEIUalbHO, TOJOBKA CpEIHEH JJTMHBI
pacIonokeHa Jajgeko OT OOJBIIOrO BBICOKOTO BeprTeia. J[MCTanbHO - MBIIICIKH
UMCIOT OIWHAKOBBIA pasmep, IpeOHH OJ0Ka Ui KOJEHHOM YalllKH TaKXkKe
OJMHAKOBEIC, IJIaHTapHAas SMKa Beiaeasercs [2, 8, 12,13, 16, 18];
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Kaban — KOCTb HE3HAYHUTEIHLHOTO pa3Mepa, MAacCHBHAas, OOJBIIOW BEpTEN
pa3aBOCH, IUCTAIbHO IPeOHU OJI0Ka MMEIOT OJMHAKOBYIO BhIcOTy [2, 8, 12,13, 16,
18];

Me08edb OYpblil - MEKBEPTIYKHBIA IpeOeHb OIyCKAETCs CTPOTO BHU3 U HE
COCIIMHSACTCS C MallbIM BepTesioM. Teno OeApeHHONM KOCTH Ha TMONEepeyHOM
CEUCHHH TPEJCTABIISIET OBal U CJErka mporudaercs MeAHallbHO, JOopcalibHas U
MeuanbHasi MOBEPXHOCTU OKPYTJIbIE, a MIIAHTapHAas - TJIOCKask U B CpeHEN 4acTu
HECET MEPOXOBATYI0 TOBEPXHOCTh KoslenHas yawka, WA HAIKOJIEHHUK TI0 hopMme
MPEACTABISCT IWIMHAP CJIETKA BBITHYTHIM W TPHUILUIIOCHYTHIH B JOPCATBLHOM
HaIlpaBJICHUH, MEAUAIIbHBIN Kpail BBITYKJIbIN, a JaTepaIbHBIN IpsiMoil. CIMHKOBAs
MOBEPXHOCTh KOJICHHOW WYaIllKM IIEepOoXoBaTasi, a 3aJHSsl HMEET CYCTaBHYIO
MIOBEPXHOCTB JIJIsI COWICHEHHUs ¢ OJIoKoM OepeHHoi koctH [2, 8, 12,13, 16, 18];

6ok — OeApeHHass KOCTh TOHKAs W JJTMHHAS, U30THYTA JOPCaIbHO, OONBIION
BEpPTENl BBICTyMAaeT HaJ TOJOBKOW, MeualbHbIi TpeOeHb OJIOKa  BBIIIE
JaTepasbHOTO; Jucuya — KOCTh JUIMHHAS, OOJBIIONW BepTed KOPOTKUU, IpeOHU
Os10Ka paBHOM BBICOTHI [2, 8, 12,13, 16, 18].

3asay - OeapeHHas KOCTh MAacCHBHasi TpyOuaTasi KOCTb, T'OJIOBKA KOCTH
KpyTjiasi, TeJI0 KOCTH B BHJI€ HWIMHApPA. MEXBEPTIYKHBIA >KeI00 HEBBICOKUI.
MexMblienKoBas IMKa TIIyOoKas.

Koctu ronenu (Pucynok 3.2.3-3.2.4). BonbmiebeprioBas KOCTh - KpyITHas
JUIMHHAs TpyOuaTasi KOCTb, B CTpPOEHHE pasznuyaloT auadu3 W jaBa snudusa.
[IpokcumanbHbI KOHEl 00JIbIIEOEpPIIOBOM KOCTH YTOJIIEH U PACHIMPEH 3a CUEeT
CIJIbHO PAa3BUTHIX MBIMIEIKOB W TEPEIHEro Kpas, HMEIOIEro BHJ TpeOHS.
MEeXMBIIIIETKOBOE  BO3BBIIICHUE pa3leisieT JaTepalbHbIA W MEAHAIbHBIN
MBIIIEIKA, Ha HEM pa3uyaloT Oojiee BBICOKUM MEIUaIbHBIH WM HU3KUU
JaTepalibHbI MEXMBIIIETKOBbIe Oyropku. Kaxkaplii MbIIIenok HeceT Ha cebe
IPOKCUMAJIbHYIO CYCTaBHYIO MOBEPXHOCTb JJISl COEIUHEHUS ¢ OEPEHHON KOCTBIO.
Crnepenyn mpoOKCUMAaJIbHBIA KOHEI] 00IbIIE0EPIIOBOM KOCTH UMEET pa3ruOaTenbHbIH
XKeynobd, a c3aau — MOJAKOJEHHYI0 BbIpe3Ky. COOKy Ha JaTepajlbHOM MBbIIIEINKE
HaXOAMTCA CyCTaBHas IMOBEPXHOCTb JMJIi TOJOBKM MajoOeploBOil KOCTH, Y
KBAaYHBIX OHA OTCYTCTBYET, T.K. MAJIOOEpIIOBasi KOCTh PYANMEHTHPOBAHA U UMEET
Bun ortpoctka [1,2,4,8,12,13,14,15,16,18]. Teno O6oybmicOEpIIOBON KOCTH Y
MIPOKCUMAIBLHOTO KOHIIA UMEET TPEXTPaHHYI0 (OpMY, B CpeTHEN TPETH OKPYTIYIO
U y JIUCTAIhHOTO KOHIIAa BHOBb HECKOJIBKO pacmmpeHHyr. Ha tene pazmuyaror
KpaHUAIIbHYI0, KayJdaJbHYIO0, JaTePANbHYI0O U MEAMAIbHYIO MOBEPXHOCTH M TpPHU
Kpasi: KpaHWaJbHbIM, MEIUAJIBHBIA U JIaTepaibHbld. Ha mepenHenl moBepxHOCTH
KpaHUAJIbHBIM Kpail CHUJIBHO BBICTYMAeT BMEPEI M HECKOJBKO HABHCAET HAaJ
pasrubaTeNnbHBIM JkemoboM. Ha Hem dYeTko BbIpakeHa MIepoxoBaTocTh. Ha
KayJaJdbHOW TIOBEPXHOCTH Tejla OOJbIeOepiioBOH KOCTH MPOXOAUT JUHUS
MOJIKOJICHHOM MBIIIIIBI U HAXOAUTCS MUTATEILHOE OTBEPCTHE. JIMCTAIBHBINA KOHET]
0071b11e0epIIOBOM KOCTH 3aKaHUMBAETCs BHUHTOOOpa3HbIM OsokoM. CycraBHas
MOBEPXHOCTh JUCTAILHOTO OJIOKAa OOJBIIEOEPIIOBOM KOCTH TPECTaBICHA JABYMSI
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OpOAOJABHBIMA  WJIM  CKOIICHHBIMH  MOJYKpPYIJIolH  Qopmbl  kermobamu,
pasaenenHnbiMu rpebuem [1,2,4,8,12,13,14,15,16,18].

B cTtpoenne manoOeproBoil KOCTH BBIJIECNSIOT T'OJOBKY, Ha KOTOPOH €CTb
CyCTaBHas IIOBEPXHOCTh U Teno. Ha Tenme ManoOepuoBoil KOCTH pa3ivyaroT
MEAMANTBHYI0 (MEXKOCTHYI0), JIaT€palibHyl0, KpPaHUAJIbHYI0O M KayJaJbHYIO
INOBEPXHOCTU U COOTBETCTBYIOLIME UM Kpas. Ha nucraibHOM KOHIE y XUIIHBIX,
CBUHEH TEJIO MEPEXOIUT B JIATEPAIBHYIO JIOJBIKKY C CYCTaBHOW IOBEPXHOCTBIO U
nBymst xenodbamu. [lpy ycinoBHM MOJTHOTO pPa3BUTHS MaioOEpLIOBOM KOCTH IS

COCIIMHEHUS C ISITOYHON KOCTBIO 3aILTIOCHBI JUCTAIBHO PAcIojiaracTcs CyCTaBHAs
noBepxHocTh. [2,8, 12,13, 16, 18].

5cm

Pucynox 3.2.3 Koctu romenu Oyporo mensens (A, b) um mucuusr (I, E) c
KpaHualibHOU U ¢ BeHTpanbHol (C, XK) noBepxHOCTH:

A, 1 — manoGeproBas kocth; b, C, E, J)K — GonbmieGeprioBasi kocTh; 1 — Teno
00bIICOepIIOBOM KOCTH; 2 — JaTepaibHBIi M 3 — MeAWalbHBIM MBIIENKH; 4 —
MEXMBIIICIIKOBOE BO3BBINICHHE; S5 — (aceTka i ManoOepIioBol KocTth; 6 —
pasrubatenbHbIi kEM00; 7 — MOAKOJIEHHAs BbIpe3ka; 8§ — manoOeprioBas KOCTh, 9 —
narepanbHas ¥ 10 — MmenuanbHas JIoAbDKKA; 11 — 6510k 00JbIIEOEPIIOBOM KOCTH

BuoBbie 0cCOOEHHOCTH CTPOCHMS TOJICHH KUBOTHBIX:

J10Cb — Majo0eprioBasi KOCTh PYIUMEHTHPOBaHA MOJHOCTHIO, HA CJIETKA S-
00pa3HO M30THYTON OO0NBIIEOEPIIOBONM KOCTH TpeOeHb MEIUadbHOM JIOABDKKHU
pa3ButT ciabo, nepeaHuil rpedeHb JaTepalibHOW JIOABDKKU OOJIBbIIIE WM PaBEH
3agHemy [2, 8, 16, 18];

Kkaban — OonblieOepiioBasi KOCTh KOPOTKas M MacCHMBHas, Ha
MPOKCUMAIBHOM W JTUCTAJILHOM 3MHU(PU3aX UMECIOTCS CYyCTaBHBIC TTOBEPXHOCTH JIISI
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COCIMHEHUS C Malo0epIiOBOM KOCTBHIO, Majgo0epIioBasi KOCTh CaMOCTOSTEIbHAS,
pa3BuTa Ha BCEM IMPOTSHKCHUHM, MMECT BHUJ TOHKOHW YIUIOIICHHOH IaJOYKH, €¢
JTUCTAIIbHBIA KOHEL[ (POpMHUPYET JIaTepaIbHYIO JTOABLKKY [2, 8, 12,13, 16, 18];
Me08edb Oypblll — Ha JlaTepajJbHOM MBIIIEIKE OOJIbIIeOEepPIIOBONM KOCTH
HaXOJIUTCSA CyCTaBHas TIOBEPXHOCTh JIJII COWICHCHHS C TOJOBKOW Majou
OeprioBoii. MasoOepiioBass KOCTb BBIp@KEHA, €€ TEJIO BBINYKJIOE, HECKOIBKO
CKPYYCHHO IPOJIOJIBHO, AUCTAIIBHO pacIIMpseTcs B JIaTepajabHYIO JIOAbDKKY. Ha
MEIUaTbHOW (BHYTPEHHEW) TIOBEPXHOCTH JIOJBDKKH HMMEIOTCS CyCTaBHas
MIOBEPXHOCTB JIJIsI COWICHEHHUs ¢ 00bIIeOepIioBoi KocThio [2, 8, 16, 17, 18].

Pucynoxk 3.2.4 KocTtu rojgeHu mocs
(A, B) m xocymu (1, C):

A, C — OonpiebepiioBasi KOCTh C
KpaHHaJIbHOW mnoBepxHocTH; b, I — ¢
BEHTPAJILHOM TOBEpXHOCTH, 1 — Temo
00JBIIeOePIIOBOM KOCTH; 2 —
JaTepaibHbli W 3 —  MEIUAJIbHBIN
MBIIIENKH; 4  —  MEXMBIIIEIKOBOE
BO3BBIIICHUE, 5 — PYIUMEHT TOJOBKHU
ManobepIioBoi KOCTH; 6 —
pasrubatenpHBI  kEM00; 7 — OJNOK
601b111€0epIIOBOI KOCTH; 8§ — MeauaIbHas
JOABIKKA

3asay — OomblieOeprioBas KOCTh JUIMHHAS, TpeXIpaHHas, TOHKasd,
MEKMBIIIETKOBOE BO3BBIIICHHE CJIa00 BBIPAXKEHO, TEJIO MaJIOOEPIIOBOM KOCTH
CHUJILHO PEIyIIUPOBAHO U JOCTUTACT TOJIHKO IMOJOBHHBI JUIMHBI OOJBIICOSPIIOBOM
koctd. KocTum TOJeHM cpacTaroTcs MEXay Co0O0M, €CTh IpOKCHMabHas
MEXXKOCTHas 11eb. [2, 8, 16, 18].

80K — JUIMHHAS W TOHKas, clieTka S-o0pa3HO M30THyTas OoJibliedepioBast
KOCTb roJieHn. MajoOepIioBasi KOCTh IMOJTHOCTBIO Pa3BHUTA, MPOKCUMAIILHO TOJIOBKA
UMEET CYCTaBHYIO ITOBEPXHOCTh IJIsI COCOUHEHUS C (aceTKON JaTepaibHOTO
MBIIIEIKa OOJbIIeOepIoBOM KOCTH. JlucTambHO y4acTOK MajaoOeplioBOM KOCTH
ymoines. [2, 8, 12,13, 16, 18].

3amitocHa, TUTFOCHA W KOCTU TMAJIbLIEB Y JKUBOTHBIX (POPMUPYIOT CKENET
cronbl (Pucynox 3.2.5 — 3.2.6). Tpu psima KocTe# ¢ pasHBIM HX KOJHYECTBOM
oOBeMHEHBI B 3aIUTIOCHY. B BepXHEM MPOKCUMAILHOM PSIy JIeKaT TapaHHAs U
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NATOYHAsA, B CPEJHEM OJiHA (LIEHTpaJibHasl) U B JUCTAIIBHOM B 3aBUCHUMOCTH OT
BHU/JIa )KUBOTHOTO JIBE€ — YEThIpe (IepBasi, BTOpas, TPEThsl U YETBEPTas CPOCHIASICA C
MSITOM) 3aIUTIOCHEBBIE KOCTH.

TapanHast KOCTh UMEET TEJIO C MPOKCUMAIbHBIM OJIOKOM, IIEHKY U TOJOBKY.
[2,8, 18]. B cTpocHHE MATOYHON KOCTH Pa3IMyalOT JepiKareib TapaHHOH KOCTH,
NATOYHBIA Oyrop, KOPaKOWJHBIM OTPOCTOK. Mexay TapaHHOH M MSATOYHOU
KOCTSIMU HaXOJIUTCS 3aIUTFOCHEBBIN CUHYC, 00pa30BaHHbBIN KEI000M C MEIUAILHOM
MOBEPXHOCTH TISATOYHOW KOCTH M AHAJOTHMYHBIM JKEJI000M TapaHHOW KOCTH.
CycTaBHBIE TIOBEPXHOCTH TapaHHOW M IISITOYHOM KOCTEH 00€CIeunBarOT MX
COCMHEHUE C KOCTSIMU TOJIEHU U 3aruiocHbl. CpelHuUMl psja TpeacTaBleH
IIEHTPaIbHON KOCTBIO 3aITFOCHBI WM JIaJibeBUIHOM [2, 8, 12,13, 16, 18].

Kocrelr muctanpHOro psiga HECKOJIBKO, PacCMaTpUBAOT C MEIHATbHOM
CTOpPOHBI:

- [lepBas 3amirocHeBast (KIIMHOBUAHAS) KOCTb;

- Bropast 3ammtocHeBast (ITpoOMeXXyTOUHAsT KIHHOBHU/IHAS) KOCTB;

- Tpetbs 3ammtocHeBas (JlaTepajibHasi KIMHOBUJIHAS ) KOCTb;

- YerBepTas 3arutocHeBasi (KyOOBHIHAS) KOCTh CPOCIIACH C IATOM.

KomnnuecTBo u hopma kocTeit mmeet BuaoBbie oTiauuuns [2, 8, 12,13, 16, 18].

Ilmocha TipeACcTaBlieHa IUIIOCHEBBIMH KOCTSIMH, KOTOpPBIE II0 CBOEMY
CTPOCHHUIO CXOJIHBI C IBSICTHBIMH KOCTSMH T'PYJIHOW KOHEUYHOCTU. Kocmu nanvyes
CMonwvl AIMEIOT OOJIBIIOE CXOJCTBO C KOCTSIMHM HabIeB KUCTH *KUBOTHBIX [1,2,4, 5,

8, 18].
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Pucynok 3.2.5 KocTu cTOMBI KOIIKA
BunioBeie 0COOEHHOCTH CTPOECHUS CTOMBI )KUBOTHBIX:
JI0Cb - TapaHHas KOCTh 3aIuItOCHBI B cpenHeM 60%x40 mwm. [IsTouHas KocTh

anuHo 130 MM, mpUCOEIUHSIETCS C JaTepalbHOM CTOPOHBI K mpenbiaymieid. Ha
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3aJJHEH MMOBEPXHOCTHU TeJla MSATOYHOM KOCTU PacrojiaraeTcs IUIaHTapHbINA rpeOeHb.
[TsTounslit otpocTok jaiauHou 130 - 135 mwm, mupunoit 40 - 45 MM, HampaBlieH
MPOKCUMAJIBHO U 3aKaHYMBAETCA MATOYHBIM OyrpoM. LleHTpanbHas KocTh, KOTOpas
CpacTaercsi ¢ YeTBEPTOM U MIATOM KOCTSIMU M 00pa3yeT LEHTPOTAPCATIbHYIO KOCTb.
B nucranbHOM psily JIEKUT IMepBasi KOCTh M CPALIEHUE BTOPOM C TPEThEH KOCTH
3aIUTIOCHBL. [III0OCHA COCTOMT M3 COCTOSIT M3 CPOCIHIMXCS TPEThENM M UYETBEPTOU
IUTIOCHEBBIX KOCTE. BTOpass M msATass KOCTHM pEeaylUUpOBaHbl W IPEIACTABIICHBI
TOHKUMHU IIacTHHKamMu. OCHOBHAs IUIIOCHEBas KOCTh JumMHOM 32 - 35 cwm,
pas3zeneHa BHYTPEHHEW MEKKOCTHOW TMEeperopoAakod Ha aABe mnonoctu. Koctu
NaJIbLEB CXOKU MO CTPOEHUIO C TPYAHOU KOHEYHOCTBIO, 00JI€€ MACCUBHBIE.

KabaHn — TapaHHasi KOCTh HECET JiBa OJ0Ka: MPOKCUMAIbHBIN U IUCTATIbHBIH,
OHM HECKOJBKO CMEUIEHbI OTHOCUTEIBHO JIPYT IpYyra, B JUCTAJIbHOM PSAY YEThIpE
KOCTH: IMepBasi, BTOpas, TPETbsl U 4YETBEpTast; KabaH — UMEITCA YEThIpe KOCTU
IUTIOCHBL: BTOpasi U MATasi KOPOTKUE BUCSIYHME, TPEThSl W YETBEpPTas JIMHHBIC
OIIOPHBIE;

Cobaxa Ceunpa Koposa Jlomaas

Pucynok 3.2.6. CkeneToTonust KOCTEH 3aIlTIOCHBI U IUTFOCHBI )KUBOTHBIX (JIOpcalibHAst
MMOBEPXHOCTH): 1 - MATOYHAS KOCTh; 2 - TApaHHas OCTh; 3 - YCTBEPTasA+MATas KOCTh
3aIUTIOCHBI; 4 - IIEeHTpajibHas KOCTh 3aIUTIOCHBI; D - TPEThsl KOCTh 3aIUIFOCHBI; 6 - BTOpast
KOCTb 3aIUTFOCHBI; / - TIepBasi KOCTh 3aIUTFOCHBI; 8 - TPEThs IUIIOCHEBAasT KOCTh; 9 -
YeTBepTas IUTIOCHEBast KocTh; 10 - Bropas mmocHeBast KocThb; 11 - msitas rumrocHeBast
KOCTh; 12 - mepBast miatocHeBasi KOCTb.

Med8edb OYpbili — 3aIIIOCHA COCTOUT M3 CEMHU KOCTEH, B MPOKCUMAaTHHOM
psAoy TapaHHass W NATOYHAsl, CPEIHUM — JIaJIbeBUIHAA, B JAUCTAaJIbHOM 3
KIIMHOBUIHBIX W KyOOBHJHAs, KOTOpas TPaAaHUYUT C NATOYHOH, JAJIbEBUIHOU,
KJIMHOBUIHOM M TUTFOCHEBOM KOCTH; MSCTh COCTOUT M3 ISATH TPyOUaTHIX KOCTEH
nepBasi IUIIOCHEBAsk TOHbIIE U KOpoye OocTaibHbIX. CaMOW JJIMHHOM M MAacCUBHOM
ABJISIETCA YETBEPTAs IUIFOCHEBasi KOCTh. OCHOBaHUS KOCTEW MACCHUBHBIE U HUMEIOT
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3aCTaBKHU JIJISl COSAMHEHUS MEXKy CO00M M KOCTSAMH 3ariTiocHbl. Ha mogonBeHHO#M
MOBEPXHOCTH OCHOBAHMM TMEpBOM U TISATOM IUIFOCHEBBIX KOCTEH HaXOIUTCS
Oyrpuctocth. JucranbHbie 3MUGU3bI IUIIOCHEBBIX KOCTEH HECYT TOJOBKH C
OJIOKaMHM, K TIOCJCAHMM C IUIAHTAPHOW TMOBEPXHOCTH MPWJIETAIOT IO JBE
CECaMOBHUJIHBIE KOCTH, OOIee KOJIMYECTBO KOTOPBIX, TAaKKe KakK Ha TpyIHON
KOHEYHOCTH, JocTUraer necatd. KocTu mnanblieB mpeacTaBieHbl (anaHTraMmu,
KOTOpble JUIMHHee (hajaHT TaiblleB TPYJHOM KOHEYHOCTHM M MO CTPOCHHUIO
COOTBETCTBYIOT IocyieTHuM [8,16]

3aay - 3amunocHa o0pa3oBaHa IIECTHIO KOCTSIMH, Pa3sHOW (OPMBI, KOTOpHIE
o0pa3yroT Tpu psna. TapaHHas KOCTh CPaBHUTEIHFHO MAaCCHUBHAs, HEMPaBUIHHOU
¢dopmel. [IsgTOUHAST KOCTH KpYITHAs, OT/IEIBHO PAcHoio’KeHHast KOCTh. [1aTas KocTh
CpacTaercs ¢ 4eTBEPTOM 3aIUIIOCHEBOM, BTOpas KOCTh camas maneHbkas. [lepsas
3aIUTFOCHEBAast KOCTh OTCYTCTBYET [8].

[I1r0CHEBBIX KOCTEM — 4eThIpe, OHU JJIMHHbIE W TpyOuaTsie. [larocHeBas
KOCTh JJIMHHEE APYrux TpeThi. HO KOCTM IUIIOCHBI JIMHHEE KOCTEW MSICTH.
KonnuectBo amanr kak Ha KUcTH [8].

80K — TapaHHasi KOCTb HWMEET OAWH OJIOK JJii COEIUHEHUS C
0ob1IEOEpIIOBON KOCTHIO, B AUCTAJIBLHOM PSAY YETHIPE CAMOCTOATEIbHBIE KOCTH:
nepBasi, BTOpasi, TPEThS U YETBEPTAs; MEPBasi MUIFOCHEBAsI KOCTh OYEHb KOPOTKas,
BTOpasi, TPEThsI, YETBEPTAs U MsATasg KOCTU JJIMHHBIE.

Heobxonumo 1006aBuTh, 4TO B MPOIECCE IIUTEIbHON SBOJIIOIUU Y Pa3HBIX
BUJIOB JKMBOTHBIX C(OPMHPOBAJIOCH CTPOCHHWE KOHEYHOCTEH IS CIICTYIOIINX
crocoboB  xokaeHus: — manmbnexomsmme  (digitigrady),  damanroxossiime
(unguligrady), cromoxomsmue (plantigrady). OTimuus cocTOAT B pa3sHOM oOmope
KOHEYHOCTEH.

CromnoxoasIiye )KUBOTHBIC UMEIOT CTPOCHHUE aBTOIMOJUN C OMOPOM Ha BCHO
crony. Ilpumepom sBisitorcss Menpenw. llangpliexomsimme TPH  JIBUKEHUU
OMHUPAIOTCS  HAa  MaJbIbl, TNPUMEPOM  SIBISAIOTCS  KOIIAYbH,  BOJYBHU.
danaHrOX0XKJACHUE Yy JKUBOTHBIX OOYCJIOBJICHO JBMIKCHHEM JKHBOTHBIX Ha
nociaeaHuX (hajlaHrax MmajbleB TAPHOKOMBITHBIX M HEMAPHOKOMBITHBIX JKMBOTHBIX.
B pesynbTaTe Takoi 0COOCHHOCTH KHCTh M CTOIA PACIIOIOKEHBI TIOYTH TPSMO H
MOJHUMAIOTCS BBEPX, IIOITOMY ILIOIIAAb OMOPHl KOHEUHOCTH O TTOYBY CHIKACTCSI.
Takumu aBTOMOAUSAMH 00J1aa0T JIOCH, JIOIIAINA, CBUHBU, KaOAHBI, OJICHU U T.JI.

W3meHeHne CTpoeHHsI TakKe MPUBOAUT K TOMY, 4YTO (pasraHroxopsiee
KUBOTHOE OyJleT NpPUKJIAIbIBaTh sl 0ojiee OBICTPOro IMepemMelleHus ¢ Oosee
BBICOKOM MacCOM Tela CTOJBKO K€ YCWJIUM, CKOJIBKO TPAaTUT Ha JOKOMOLUIO C
MEHBIIIEH CKOPOCTHIO M MEHBIIIMM Pa3MEPOM Tejla CTOMOXOIIICE.

Haunbonee npeBHMM CIOCOOOM XOXIEHUSI CUYHUTAIOT CTOMOXOASANIMX. B
HBOJTIOITUIO JIJISI IPUCIIOCOOJIEHUS K 0oJiee OBICTPOMY MEPEIBUKEHUIO TIPOUCXOIUAT
nepexoq K  TaJbIEXOXKACHUIO, B  TMOCIEAyIONEM K  (DIIaHTOXOXKICHHUIO
(Puc.3.2.7.,3.2.8). JlomaniHue KUBOTHBIEC SIBJISIFOTCSI KOIBITHBIMU
(pamaHrOX0XKACHUE) U MATBIEXOIAIUMU KUBOTHBIMH.
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TUMbl CTOMbI MIIEKOMUTAKIOWNX

MaroyHas
KOCTb

JIOWAZb

YEJIOBEK

CTONOXOXAOEHUE NAJIBLIEXOXAEHME ~ DAJIAHTOXOXAEHUE

Pucynok 3.2.7. Tunbl CTONBI MIECKOIMUTAKOIINX

L
900000000 p00.

Ly s e
+ of ' o e

Pucynok 3.2.8. CTpoeHue 3aHell KOHEUHOCTH, BHEIITHUM BU U CJIE
(https://ru.wikifur.com/wiki): 1 - Bonka (majabLeXOmsuii); 2 - MeIBEIs
(cTomoxomsmuii); 3 - oneHs (dhamanroxonsamuii). YEpHbIM 3aKpaIieHbl KOCTH

CTOIIHI.
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Bonpocwt ona 3akpennenus uzyuenno2o mamepuana

1. [Tepeuncnaure QyHKIIUU MTepUPEPUIECKOTO CKEIeTa.

2. HazoBuTe KOCTH, KOTOpBIC BXOIST B CTPOCHHE IUICYEBOTO TOsCA Y
TITHII.

3. HazoBuTe KOCTH, KOTOpBIE BXOAST B CTPOCHHE ILICYCBOTO TOsCA Y
JIOCH.

4, HazoBute KOCTH, KOTOpBIC BXOISAT B CTPOCHHE IIJICUEBOTO Tosica y
BOJIKA.

3) OnwumurTe CTpoeHne CBOOOAHOTO OT/IeNa IPyAHON KOHEUHOCTH.

6 OnuiuTe CTPOSHHE MIIEUEBOM KOCTU KUBOTHBIX.

7. Onummre cTpoeHUe MICYEBOM KOCTH KabaHa.

8 OnummTe cTpoeHue Npeariedbs y kabaHa.

9.  HaszoBuTe BUIOBBIE OTINYMS IJICYEBOM KOCTH JIOCS U BOJIKA.

10. OnuumTe CTpOCHUE MPEAIICYbS KUBOTHBIX.

11. Ha3oBure BHIOBbIE OCOOCHHOCTH KOCTEM NpeIUIeYbs Yy BOJKa U

12. OnumuTe CTpOEHUE KUCTU Y KUBOTHBIX.

13.  OnumuTe OTAUYHS KUCTHU JOCS U MEJIBE/IS.

14. OnwummTe CTpoeHUE Mosica Ta30BOM KOHEUHOCTH.

15. OnumwuTte cTpoeHue CBOOOJHOr0 OTAeNa Ta30BOM KOHEYHOCTH.

16. Omnwumute cTpoeHne 6eIPEeHHON KOCTH KUBOTHBIX.

17. HazoBuTte BUIOBbIC OTIMUUS OCIPEHHON KOCTH JIOCS U BOJIKA.

18. OmmmuTe cTpoeHne OeIpeHHON KOCTH KabaHa.

19. HazoBuTe OTiMYHS CTPOCHUS TUICUEBON U OCIPEHHON KOCTEH.

20. Onumure CTPOCHHUE TOJCHH KUBOTHBIX.

21. HazoBuTe BUIOBBIC OTJIMYMS KOCTEH TOJICHH JIOCS U BOJIKA.

22. HazoBuTe BHAOBBIE OTJIMYMS KOCTEW TOJEHM KabaHa W MeaABeAs
Oyporo.

23. Onuimure CTPOCHUE CTOIIBI.

24. HazoBute OTIUYHS B CTPOEHUE KUCTU U CTOTIBI.

25.  OnumuTte BUAOBBIE OCOOCHHOCTH CTOIIBI Y JIOCS, BOJIKA U MEJIBEIS.
26. JlaiiTe onpejeneHne CTOMOXOASIINE.

27. JlaliTe ompeaeneHue MmaableX 0 IsIIue.

28.  Jlaiite ompeneneHue GparaHTOXOISAIINE.
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