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IMPEAUCJIOBHE

Hannoe yueblioe u3gaHne MO aHATOMHH AJIA CTYAEHTOB, O0yvYarOUIMXcs
no cneunaibHoCTH «PHU3U4ecKas KyIbTypay, COUEPKNT OCHOBHBIC aHATOMMYE-
CKHE CBEJEHHUS, OTPaXKaeT COBPEMEHHOE COCTOSHHE MOpQONIOTHH YeNloBEKa u
CO3AAET UEAOCTHOE MPCACTaBJICHHE O CTPOEHUM OpPTaHOB M CHCTEM OpraHu3Ma
4esI0BeKa.

Martepuan Kypca JIeKUMi npeAcTaBleH B TPaAWLIMOHHOM i aHATOMHH
faHe. B HeM OAMHHAALATH pa3ZieNioR, B KOTOPBIX TMPUBOMATCA CBEIEHUA IO
AHATOMMH OT/IENBHBIX CUCTEM OpraHu3Ma. B mepBoi 4acTH pacCMOTPEHBI BO-
TIPOCHL OCTEONIOIHH U apTposiorv. Bo BTOPOil uactu coaep)karcsd CBEACHUS, Ka-
caomuecs o0uIed U YaCTHOW MMOJIOIMHM, a TaKKe AWHAMMYECKOM AHATOMMH.
TpeTbs yacTh OTpakaeT BONPOCH CILTAHXHONOTWM U HEBPONOrvM. B koHIe Kka-
MAOTO pasjena, MyHKTa MPUBEASHLI KPATKHE Pe3tOME Ha aHTIIHHCKOM S3BIKE IS
AYYIIETO BOCTIPUATHA MaTepraia MHOCTPAHHBIMM CTYACHTAMH.
| ConepkaHde JaHHOrO yueOHOro u3JaHus COOTBETCTBYET rOCYAApCTBEH-
HOMY 0O0pa30BaTelbHOMY CTaHNApTY, yTBepAIEHHOMY MunucrepcreoM obpa-
3oBaHus PecnyOnuku benapychk ans ctyaeHTOB, 00y4arouuxca Ha ¢akyJbTeTe
du3HUYECKON KyJBTYPBI H CIIOpTa 110 crieuranbHOCTAM «Pu3Mueckas KyIbTypa.
OU3KYyJIBTYPHO-0310POBHTEIIBHAA H TYPHCTCKO-PEKPEaLIMOHHAA IEATE/IBHOCTEY,
«usnueckas Kynbrypa. TpeHepcekas paboTa 1o BHAY CIIOPTa» ¢ yUETOM MExX-

HpCAMCTHBIX CBS3€H U nporpaMMm No CMCKHBIM JHCLMILIHHAM.



BBEJJEHUE

AHATOMHUSA KaAK HAYKAa, OpEeAMET NpenoaasaHuAa ¥ MeToabl

Anamomusn qenoeéexa — nayka, usydawuas GopMy M CTpOCHHUE denose-
YECKOTO OpPraHW3Ma B CBA3U € -¢ro OYHKUMAMM, PA3BUTHEM M BIIMAHHEM YCIIOBUi
CymecTBoBaHus. CBOE HAa3BaHUE HAYKA MOJIyUmsia OT METOAA UCCIIEA0BaHMA — pac-
CCUEHWS, WM MIpeNapUpoBaHus (rpeyd. anateme — paccekaro).

PaznmuuaroT cacTeMaTiyecKylo, Tonorpagprueckylo, MacTHYeCKYIo, CpaB-
HUTEIBHYIO, PYHKLIMOHANBHYIO H AMHAMUYECKYIO aHaToMUIo. Cucmemamuue-
CKAA AHAMOMUA W3YYAET OPraHU3M Mo cucTeMaM (MBIUCYHAsA, CepaeuHo-
COCYIMCTas U T.M.); MONOZpaguuecKkan — Ha OCHOBE YK€ M3BECTHHIX (aKTOB
CUCTEMAaTHUECKOH aHATOMMH PAaCCMATPHUBAET NPOCTPAHCTBEHHBIE B3aAWMOOTHO-
UICHUS CTPYKTYP B OTACIBHBIX OOJNACTAX TeNa, TOITOMY &€ HA3BIBAIOT €IIe XH-
pyprudeckoil aHatomuei. [lracmuueckas avHamomus OOBACHAECT BHEIUHHE
¢hopMBI U Nponopuvy tena. Bospacmmuaa anamomus uccneayeT U3MEHEHHUS B
CTPOSHHH TEJIa M €70 YacTel B Mpouecce HHAMBUAYANEHOIO Pa3BUTHS OpraHu3-
ma. CpasnumensHaA AHAMOMEA W3YIAET CTPYKTYPHBIE npeobpazoBaHud CXO-
HBIX OPraHOB Y Pa3HBIX KHBOTHBIX. PYHKUHOHATLHAA AHAMOMUA PACCMATPH-
BACT CTPYKTYPHI OTAENBbHBIX YaCTCH OpraHM3Ma B CBA3M C BBITOJIHAEMbIMA HMH
byskimsmu.  Junamuueckas aHAMOMUA  W3yvaeT CTPOCHHE  OIOPHO-

ABUraTENbLHOrO aniapara 1 AMHaMHKY HBIDKEHUI. B HacTosiuice BpeMs NOABH-
' JiOCh HOBOE HAIpaBlieHHe B aHATOMHH — IKCHEPUMEHMAILHAR MOpHorozus,
u3yyvaroas CTPYKTYPHBIE OCHOBBI aJanTallyd OpraHu3Ma Ye;lOBEeKa K H3Me-
HAIOLUMCSA YCITOBUAM BHEIUHEN CPEIbI.

AHATOMMA ABIACTCA COCTAaBHOM YacThic OMOJIOTMHM, B COCTAR KOTODO#H
BXOAAT MOpQoNOTHIECKHe HayKy, H3ydalomue GOopMy ¥ CTPOSHHE XKHBBIX Op-
raHyM3MoB. B 3aBUCMMOCTH OT ypOBHS MO3HAHWSA COCTARJISIOIIUX CTPYKTYD
mop¢oIorAa NoApasfeNsieTcsi Ha aHATOMHIO, M3YYaAIOIIYIO CTPOCHHE YellOBEKA
Ha YPOBHE OpPTaHOB M CHCTEM, THCTONOTHIO, MCCIIEAYIOUIYIO CTPOCHHE YENOBCKA
Ha TKaHEBOM YPOBHE, LIUTOJIOTHIO — HAYKY O KJIETOYHOM CTPOCHMH OpraHu3IMa ¥
IMOPUOTOTHIO — HAYKY O BHYTPHUYTPOOHOM pa3BUTHH OPraHU3MA.

CoBpeMeHHblE METOIBI M3yUYeHHa MOPGOMOTrHYECKHX OCOOEHHOCTEH ye-
NOBEKa MQIKHO pa3fie)TUTh Ha JABe rpynisl. MeToan! 1meppoi rpynisl IpuMeHs-
I0TCA NIPY M3YYEHUH CTPOCHHSA OpraHv3Ma 4YelnoBeKa Ha TPYIIHOM Marepualie,
BTOPOM — HA KHBOM HYeJIOBEKa. '

KnepBoUrpynme OTHOCATCS B OCHOBHOM METOJBI KNACCHYECKOH
AHATOMUH, YCOBEPUWEHCTBOBAHHBIE COOTRETCTBEHHO YPOBHKO DAa3zBHTHA COBpe-
MEHHOW HaYKH U TEXHHKH:

*  Memoo paccevenusd, Wi HPEeRApUPOSANHA, NO3BOISIOWNIA NpH MHo-
MOIIM TMPOCThIX aHATOMUYECKUX UHCTPYMCHTOB H3Y4aTh CTPOEHHE W B3aUMHOE
HOJIO)KEHUE OPratioB;



® Memood GbIMANUGAHUA MPYnos TIyTem TIOMelleHNd UX B BOAY WU B
CIICLHMAILHBIC XKHIKOCTH Ha ATMTENIBHOES BpeMsa. DTOT METOH ITO3BOJSCT BBIIC-
JIATH CKEJIET, & TAKXKE OTACNBHBIC KOCTH U M3Y9aTh HX CTPOEHHE,

® Memod pacnui0¢é 3aMOPOXKEHHBIX TPYIIOB MO3BOJSET M3yYaTh B3aW-
MOOTHOILIEHUS OPTaHOB B OTIIENIEHO B3ATOM 001aCTH He10BeYeCcKOro TENA;

* Memo0 HAMUEKU, WM UHbeKyuu (3aMONHEHHs) Opranos, HMEIOILUX
IOJIOCTH, UBETHBIMM MaccaMu M MOCICIYIOWMM MPOCBETIIEHHEM NapeHXHMBI
OpraHa IJIAUEPUHOM, METHJIOBBIM CIIIPTOM, BA3€/IMHOBBIM MAcioM U IpenapH-
poBaHHEM aHATOMMYECKHX CTPYKTYp. Lllnpoko mpumensercs npu u3ydeHuu
KPOBEHOCHOHN 1 TMMpaTHISCKOW CHCTEM, JCTKUX,

&  Memoo Koppo3uu, WA pa3se0aHuf, WCTIONb3YEeTCs [IPU U3yYEeHUH
KPOBEHOCHOTO pyC/la, BHYTPEHHHX OpraHoB. OH 3aK/II0YAETCA B 3aMONHEHUH
OJIOCTHBIX OPraHOB 3aTBEPACBAIOLIMMK MaccaMH (INacTMacchi, XHAKHI Me-
TAJUT) € MOCNEAYIOMMM Pa3pylleHHEM MATKMX TKaHeH CTCHOK opraHa myTeM
nOMeIlleHHs TIOCTICTHErO B KPEMKUIH pacTBOP KMCJIOTH! WM LIEJIOYH, NPH 3TOM
COXPAHAETCS TOJBKO CIENOK OT HAMThIX 0Opa3oBaHuH;

®  MAKPOMUKPOCKORUMECKRI Memoo0 3aKIIOYaeTCA B TOHKOM NpenapH-
poBaHHM OOBCKTOB IOJ NAJAlOLIECH KarjeH BOIbl M M3YYCHHWH CTPYKTYPHBIX
0cOBEHHOCTEN X NIpH oMo OMHOKynapHO# aynsl. Ilpumensercs mpu uc-
CeI0BaHUH OOBEKTOR, HAXOAAIMXCSA Ha IPaHH MOKIY MaKpO- U MHKPOCKOIIH-
YeCKHM BHACHHEM.

BropyrorpynnyMeToAoB COCTABISAIT CICAYIOIHE:

®  penmzenonozuMeckuii mMemod W ero mMomu$pukauuu (PEHTIeHOCKO-
IYsA, PEHTreHorpadust, peHTTeHOKHMOTrpadHsa) NO3BONIET U3YUaTh CTPOCHHE U
ronorpaduueckue 0COOEHHOCTH OPraHOB Ha JKHBOM YEIOBEKE Kak B OIpefe-
JICHHBIE MEPHOIBI X (PYHKUMOHATBHOH AaKTHMBHOCTH, TAK M B CBA3M C BO3pAaC-
THOM JIMHAMHKOM;

®  COMAMOCKORUYECKUI Memo) — BU3YalIbHbII OCMOTP TENa 4YejoReka
MITH €ro OTHAEJbHbIX YacTeH. MeToa IMO3BONAET ONpPeACIIMTL (OpMY TPYAHOM
KJIETKH, CTENEHb Pa3BUTHA OTACIBHBIX TPYIN MbIWL, NOAKOXKHOIO KHpa, WC-
KPUBNEHHI [103BOHOYHOI'O CTOJICA, 0COGEHHOCTH KOHCTHTYLMH TEJIa;

* comamomMempuyecku, WA aHmponomMempu4decKuii, MeToji - uzy-
YeHWE CTPOCHHS TeNa MyTeM M3MEPEHUA €ro OTHEIbHBIX YacTed M pacyera Mx
COOTHOUIEHHUH, ONpEACISIOIMX NPCHOpUMH Tena. MeToA, MNo3BojifeT U3yyaThb
COOTHOHIEHUE MBIIIEYHOM, KOCTHOM H KUPOBOW TKaHEH, CTENeHb ITIOABH)KHOCTH
CyCTaBOB, OTIPENENATh TENOCTHOKEHHE;

® Mmoo IHOOCKORUN GHYMPEHHUX OpP2GHOE TIO3BOJLIET MCC/ISH0BATH
Ha MMBOM YEJIOBEKE BHYTPEHHHUE NOBCPXHOCTH IMHINEBAPUTE.NLHOTO U AbIXa-
TeNLHOTO TPAKTOB, MOYECIIONIOBOTD anmapara, cepila H COCYI0B U U3yyatsb IIpo-
HUCXOISLIKHE B HUX TIPOLIECCHI.

CoBpeMeHHas aHAaTOMMs OOOTaAeTCs HOBBIMH METOLAMH MCCIIEIOBAIKA!
PAIMOH3OTOIHBIM, 3MEKTPOHHOM MHUKPOCKOMHH, YNBTPAa3BYKOBOH 5XONOKalMH,
napaMarHMTHOIO Pe30HaHca.



INTRODUCTION

Human anatomy is the science that studies the form and structure of the human
body in connection with its functions, the development and the influence of the
conditions of existence. There are the following branches of the science: syste-
matic, topographic, plastic, comparative, functional and dynamic anatomy.
Anatomy is a part of biology, which includes morphological science, studying
the form and structure of ovganisms. Depending on the level of knowledge of the
morphology of the components of structures is subdivided into anatemy that stu-
dies the structure of the human at the level of organs and systems, histology,
which investigales the structure of the person at the tissue level, cytology —
a science of the cellular structure of the body and embryology - the science of
the prenatal development of the organism.

Modern methods of studying human morphological characteristics can be di-
vided into two groups. Group 1 are basically methods of classical anatomy, im-
proved according to the level of development of modern science and technology.
dissection method or preparation; method of soaking the corpses; method of
cuts of frozen corpses, cordials method or injection (filling) bodies; method of
corrosion, or corrosion, macromicroscope method. Group 2 consists of the fol-
lowing methods: X-ray method and its modifications (fluoroscopy, radiography,
X-ray kymography); somatoscopic method — visual examination of the human
body or its parts; somatometric or anthropometric method - the method of en-
doscopy of the internal oorgans.

OcH BpallieHHs H INIOCKOCTH TEJa YeN0BEeKa, ACHMMETPHS CTPOEHNS

Tesio denoBeka NMOCTPOEHO MO HPUHUMITY IBYCTOPOHHEH CHMMETPUHM M
NEeNWTCS HAa Be TIONOBWHLI — MpaByIo ¥ nesyro. [lpu onMcaHuy vacreii Tena u
HOSIOMKEHUS OTIEBHEIX OPIFaHOB HUCTIONB3YIOTCA TPH B3aMMHO epHeHIuKYNSp-
HBIX [JIOCKOCTH: CarMTTATbHYI), (PPOHTANIBHYIO H MOPH3OHTANIBHYIO.

Cazummansnan HAOCKOCMb TIPOXOAUT B NepeAHE3AANEM HAMPARICHUH U
NENUT TEJIO YeloBeKka Ha MpaBYK U NeBYH) 4acTh. (CarurranbHas mjIoCKOCTb,
NPOXOAAIIAS Uepe3 CEpPeauHy Te1a, HAa3hIBaeTCs CPCAMHHOM, WM MEAMaHHOM.
DponmanibHaR iIOCKOCHb IPOBOIUTCA MapaiNelbHO THIOCKOCTH Ji0a ¥ ZeiuT
TEJO 4€IOBEeKa Ha MEPEIHIOI0 H 33HI0K YacTH. { opusonmanvras naockocnty
WIET NEPTICHAHKYIAPHO GPOHTATLHON M CarMTTAILHOM TUIOCKOCTAM M OTHEIACT
HWKHUAC OTAC/BI T€Na OT BEPXHHUX. J'TA TPH MJIOCKOCTH MOTYT OKTh NPOBEACHSI
yepes Jolyio TOUKY Tea YSI0BEKA.

Jnis ompenenenus HanpapiaeHUs JABMXKEHWS B CyCcTaBax MCIOIB3YHOT OCH
BpailieHus. Oum 00pa3yloTcs o1 nepecedeHys nIoCKoCTel. BepmuKkaisHan ocy
00pa3ycTCA NPH MEPECCUEHUH CarUTTANBHON U PPOHTaNBHOH eckocteir. [Tpu
BPALCHHH BOKPYT HEE [BMKEHUS NPOUCXOAAT CTPOTO B FOPU3OHTAJIBLHOM MJ0C-
kocTi. Cazummaasnan oce 00pa3yerca npy [EPECCUCHUM FOPU3OHTANEHOM H
CaruTTanbHOH INOCKOCTeH. TlpH BpaleHuy YacTH TC/Ia BOKPYE OCH JIBHIKESHHE
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NPOMCXOANT BO (GPpPOHTANBHON INOCKOCTH. DPPOHMANLHAA 0Ch 00PA3yeTCs TIPH
nepeceyeHdy (PpPOHTANBHOI U TOPU3CHTATBHON MIIOCKOCTEH. Bpamenue BOKpyr
(ppOHTANBLHOM OCH OCYIIECTBIACTCA B CArUTTANBHOH MIIOCKOCTH.

s 0603HaYEHN NOJIOXKEHUS OPTaHOB M YacTel Tefa NoAb3YIOTCA Clie-
AYIOIHAMH aHATOMHUYECKUMH TEPMHHAMHU:

e MeOuAIbHbII, €CIIU OPTAH JICKUT ONHXKE K CPEAMHHOM MNOCKOCTH;

®  J1amepanbHbig, ©CINU OpraH pacHONOXKEeH Aalblle OT CPeAMHHOMN
MIOCKOCTH;

® @GHympeHHUil, T.€. ISKALUHA BHYTpH, KOTJa roBOpAT 00 opraHax, pac-
TIOJIOKEHHBIX BHYTPH NOJIOCTH (HaCTH Tena);

®  HapyXcHblli, — KHapY’KH, KOrJa TOBOpAT 00 opraHax, pacioiIoKeHHbIX
BHE IMONOCTH {YaCTH TeJa);

o 2ayboxutt — nexamuil rry0xe — A ONpeACIcHMA TIONOXEHUS opra-
HOB, HAXOAHIMXCA HA pa3AUdHON rIyoHHe;

®  ROGEPXHOCMHBII — JNSKAIUMA HA TIOBEPXHOCTH - IUIA ONpPENesIeHUs
MOJIOXKEHUS OPraHOB, HAXOASINMXCA HAa pa3nu4HOM Iy OHHE.

TToBepxHOCTH (WJIM Kpaif) oprana, oOpaleHHY0 B CTOPOHY I'OJOBBI, Ha-
3BIBAIOT KPARUAAbHOI, OOpAleHHYIO K Ta3y — KaydaabHou. [1py omucanuu Ko-
HEYHOCTCH TIONB3YIOTCA TEPMHUHAMH, HPOKCUMUAbRbIR — TSKAMHA OmiKe K Ty-
JIOBUILY M OUCHMAQIbHBI — OT/IAJICHHBIN OT HEro.

‘ Jina onpeneneHus NMpoeKUMU FPaHHL OPraHoB Ha MOBEPXHOCTH Tena yc-
AOBHO MPOBOJAT BEPTUKATIbHBIE TUHUM; OPHEHTUPOBAHHbIE BAOJIb TENa YeNoBe-
Ka. [lepeduan cpedunnaa AunuA NPOXOUT NO NEpeaHEN MOBEPXHOCTH TENa, HA
IPaHMLE MEXIy TIPABOH U NIEBOM €T0 TIOJIOBUHAMY. 3A0HAR CPEOUHHAR TUHUA
HIET BACJHH MO3BOHOYHOTO CTONIOA, MO BEpIIMHAM OCTUCTHIX OTPOCTKOB MO3BOH-
KOB. I pyounnaa Aunua WAerT 0o Kpaxd TPYAUHDL, CPEOHEKIYUYHAA — Yepe3
CepeiVHy KIIIOUULbL, HEPEOHAR, CPEOHAR W 3AOHAA NOOMBIMEUHbIE JIUHUU
TIPOXOAAT COOTBETCTBEHHO OT MEpeiHEH CKIAJKH, CPEAHEeH YacTH M 33/HeH
CKJIaZIK4 MOAMBIUICUHON AMKH; JIORAMOYHAR AUNUA NPOXOAUT Yepe3 HHXKHel
YroJ JIOTIaTKH.

Axes and planes of the body

The human body is built on the principle of bilateral symmetry and is divided
into two halves - the left and right. When describing parts of the body and the
position of individual organs they single out three mutually perpendicular
planes: sagittal, frontal and horizontal.

To determine the direction of motion of the joints they use the rotation axis. It is
formed from: the intersection of the planes. The vertical axis is formed by the in-
tersection of the sagittal and frontal planes. During the rotation movements oc-
cur around sirictly in a horizontal plane. The sagittal axis is formed by the in-
tersection of the horizontal and sagittal planes. Upon rotation of the body
around the axis motion occurs in the frontal plane. The front axis is formed by
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the intersection of the frontal and horizontal planes. The rotation around the
Jfront axis is carried out in the sagitial plane.

A surface (or edge) of the body facing towards the head is called a cranial one;
facing the pelvis —a caudal one. When used herein the terms of limbs: a proxim-
al one- lying close to the body and a distal one - far from it.

To determine the boundaries of the projection of the body on the surface vertic-
al lines oriented along the body are conventionally performed. The front median
line runs on the front surface of the body, on the boundary between his right and
left halves. The back median line runs along the vertebral column, on the tops of
the spinous processes of the vertebrae. The sternal line runs along the edge of
the sternum, middle-clavicular - through the middle of the clavicle, the anterior,
middle and posterior axillary lines are, respectively, from the front folds, the e
middle part and the back folds of the armpit; the blade of the line passes
through the bottom of the blade angle.

CrpoenHe n GYHKIHMH KHBOTHONH KIETKK, BHABI e 1eHNs KIIETOK

OCHOBOH CTpOEHHA H Pa3BUTHUA YENOBEKa ABJIACTCA KieHIKa — dNeMeHTap-
Hasl CTPYKTYPHasl, (yHKIHMOHANBHASA M TeHeTHYECKad CAMHHLA XMBOTO BEIECTBA
(pc. 1). B Tente uestopeka OrPOMHOE KOIMHMECTBO KieTok (mpumepHo 10'%), npu
3TOM BeaW4HHa ux konebnercs ot 5-7 no 80-120 mkm. HauGonee kpynHbiMu
ABJIAIOTCS EHCKUE I10JIOBBIE KIETKH M HEPBHBIE KJIETKH, a CAMBIMH METKUMH —
KJETKH KPOBH — JIMM(OLMTHI.

PopMa KNETOK, KaK U MX BeJIMYMHA, OUYeHb pazHooOpa3Ha. Kierku GwiBaioT
TUIOCKHMH, KyOWYECKHMH, OKPYFABIMH, 3BC3AYATHIMY, LHAPOBHAHEIMH, BEPETCHO-
BUIIHBIMH, YTO OOYCIOBIIEHO BBITOTHASMON MMM QYHKUMUEH H YCITOBUAMH MX JKU3-
HepesaTeNnbHOCTH. HecMoTpsa Ha pasiuuus B BesTMukMHe, GopmMe 1 PyHKUHOHATTBHON
CTICUMATM3ALIAY, Uk BCEX KIIETOK XapaKTepeH OOMMH MPUHLIMIL CTPOSHUS: OCHOB-
HBIMH YacCTAMM KAECTKH ABBIFOTCA [IMTONIEMMA, LIMTONIA3Ma | S1po.

Puc. 1 VYreTpaMUKpOCKONHYECKOE
CTPOCHHME KJIETKH JKHBOTHBIX Opra-
HH3MOB (CXeMa).

I - komnnexc I'osbku, 2 — Aapo,
3 — saepHas obonouka, 4 — AAPHIL-
KO, 5 — MUTOXOHAPHH, 6 — 9HIO-
niasmaruyeckas cerb, 7 - puboco-
MbI, 8 — Tmanonnasma, 9 — wieTou-
HelA ueHtp, L0 — membpana, 11 —
peLenTop.




CrpoeHne HHTONEMMBI (KJIeTOUHOH 000/109KkH, NJIa3MaleMMbl HJIH
naasmaTHdeckoit Memopannl). Lluronemma umeer rommuHy 9-10 HM M cocCTO-
UT U3 ABYX CloeB MoJiekyn $GochonunuiaoB, NeKaxux NepreHAMKYISIpHO K 1I0-
BEPXHOCTH MEMOpaHBI, B KOTOpBIE NMOTPYXKEHbI MO:Iekynbl Ocnka. Hexotopeie
OeIKOBBIE€ H JIMMMHBIE MOJIEKYJIH CBA3aHbl ¢ YT/E€BOJAMH, TIOCHEIHHE BCET/Ia
JISKAT HA HAPY)KHOH NOBepXHOCTH MeMOpaHbl. O00NOYka KIETKH ABISETCH
yHUBEpCATBHOM Ouonornueckoit MemOpaHol, obecneuusalolied [1OCTOSHCTBO
BHyTpeHHeH Cpeibi KIETKH TyTeM peryasuuyd oOMeHa BEIECTB MEXIY KIETKOH
W BHEIIHEH CpeHoH, - 3TO TpaHcnopTHas W OapbepHO-pelenTopHas CUCTEMa
knetku. [lpy noMowwM uMTOIeMMBI 00pa3yrOTCA TAKKe CrEeLHANbHBIE CTPYKTY-
Pbl NOBEPXHOCTH KIETOK B BH/1€ MMKPOBOPCHHOK, IGCMOCOM.

Crpoenne unromwiasmol. [Jumoniazma coOCTOMT U3 rUanonnamel (oc-
HOBHOI MNa3Mbl), IHTOMIA3MaTHYECKUX OpraHesul M Bouenui. B cocras uu-
TOMIA3MBI BXOIAT OCIKH, YKUPDI, VIIEBOGABL, HEOPIraHHUCCKHE BEIUECTBA, Qep-
MeHThI. OCHOBHAs POJib MHANOIA3Mbl 3aKIX0YAETCA B TOM, YTO 3Ta NOMYXKUIKas
cpesa oObeNMHAET BCE KIETOYHBIE CTPYKTYPhI U OOCCHEUMBAET XMMHYECKOS
B3aUMOJEHCTBHE KX APYT C IPYTOM.

IuronnazMarudeckye OpraHesibl, KOTOPbIE UMEIOTCA BO BCEX KIIET-
KaX, OTHOCATCA K OpraHciuiamM o0miero HazHaueHHs — 310 IHAOIa3MaTHYeCKas
ceTh, KOMILVIEKC [onbmku, puOOCOMEI, MUTOXOHAPHY, JTM30COMBI, KNETOYMBIH
ueHTp (tabn. 1). '

Tabnuna 1
CxemaTruyeckoe ) CT - A 7 g AT—
| ___ujolpaxenne py“{p y L
DupomtazMaTHueckas  ceTh | CHeTeMa yiuioiLeHHbIX MeM- | Ecom mosepxuocts DIIC mo-
(OIIC) OpaHHBIX MEINOYKOB — LMC- | KpblTa pubOCOMa, TO OHA Ha-

TEPH — B BHAC prﬁot{ek H | 3bIBACTCA IlleOXOBaTDﬁ

nnactuHok. OO0pazyer eau-
HOE LENOE ¢ HAPY)KHOK MEM-
Opausoii sanepHOH 0O0JIOUKH.

(rpanynapuo#t). llo muecrep-
Ham rtaxoi OJIIC TtpaHcnop-
TUpYeTCa GEI0K, CHHTE3UPO-
BaHHBIE Ha  pubocomax.
Inankas, W arpanynspHas
SHC (6e3 pubdocoM} CIy)HAT
MECTOM CHHTE3a JIUMIMIOR U
CTEPOUAIOB.

Kommnexe I onpgxu

Cronka YIUIOIIECHHBIX MEM-
OpaHHbIX MCIIOHKOR — [HC-
TepH. Ha oiHOM KOHIE cTon-
KM MEIIOYKH  HETPEPEIBHO
ofpasytorcs, a ¢ [Apyro#
OTIDHYPOBBIBAXOTCA B BHJIE
y3BIPBKOB.

MHorue xjaerouyHbie Mare-
pHANbI, HanipuMep GEepMeHTHI
u3 OF1C, npetepnesator Mo-
AuduUKaLMIO B LUCTEpHAX M
TPAaHCHOOPTHPYWICA B  1Iy-
3bIphKAX. ANMapal [ ONibauiH
y4acTBYeT B IIpONECCE Cek-
peuHM, B B HeMm obpasywrcs
NH30COMBI.
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Pubocomsr

Cocrost M3 ABYX CyOUaCTHII
— Gonsmiol u Matoit. Conep-
xar 6enox m PHK npuénnsna-
TEJIBHO B PABHLIX JONSX.

Mecro cnnTe3a 6ema. Pu6o-
comel cBsizaHbl ¢ DIIC wmm
cBoBoAHO fEKaT B IHTO-
nnasme. Maoro pubocom mo-
ryT o0pa3oBBIBAaTL FOJIHCO-
MY, B KOTOPOH OHH HaHH3aH-
Hbl Ha €AWHYK HHTh Mar-
prusoii PHK.

Mmoxom[i)ﬁﬁ—

MuToxonnpus OKpYXKEHA
00ONOYKOH M3 JBYX MEM-
Opas; BHyTpeHHss MeMOpaHa
o0pasyeT CKIAJKH (KPHCTHI).
ColepXHT MaTpHKC, B KOTO-
POM Haxo ATCA HEOOJBINOE
Kosmuecrtso pubocoM, oxHa
KoJypOeBas Monekyya JJHK u
docdartybie Ipanyel.

Ilpn a’ypobHOM nBIXanuu B
KPHCTAX [POUCXOANT OKHC-
THTENHHOE HoCPOPHUIHPOBa-
HYE H NEPEHOC NIEKTPOHOB, a
B MaTpHKce paGotaioT dep-
MEHTBL,  YJ4CTBYIOINME B
ke Kpe6eca u B okucre-
HUH KHPHEBIX KHCIOT.

JIN30C0MbI

ITpocToit ciepraeckuit mem-
OpaHHbId  Memiouek (MeM-
OGpana ojuHApHas), 32M0J-
HEHHBIH 1IMIICBAPUTEABHBIMHU
(TMaposMTHYCCKUME).  Gep-
MEHTAMH.

Brmmoanmor Maore dysk-
IHH, BCErAa CBA3AHHBIX C
pacnanom KaKux-nubo
CTPYKTYD WIH MOJIEKYIL.

Krnerounsiit neurp

[IpeacraBnen AByMS B3aHM-
HO MEPNCH/IMKYIAPHO Pacno-

TlpWHHMaI0T yuyacTHe B Je-
JeHHMH KIeTkH H oGpa3osa-

JOKCHHBIME  LEHTPHOSIMH, | HMH $a3albHBIX TENel, pac-
KOTOpbIle MMEIOT (POpMy IH- | TIOTAralolnpxcsd B OCHOBAHMN
avpapa. CTeHKA [WIMHIPA | PECHWYEK M KIYTHKOB KIle-
COCFOUT 13 9 rpyRn MHKPO- | TOK.

TpyOouEK.

OpraHejuisl, NpUCYLIUe TOJNBKO CHEUMAIH3UPOBAHHLIMHM KJIETKAMH, SB-
JISKOTCA OPranesiaMH CHelHabHOro HazHadeHHst. K HUM oTHOCATCS MHOGHO-
pHIUTEL, HeHpohHOPHIEL, TOHOGUOPHILTEI, KTYTHKH, PECHHYKH, BOPCHHKH, OTI-
peaemunomye cnelndudeckyr Gynxumo xnerku. Tak, Muodubpuiiel pacro-
NMaraloTcs B KJIETKaX THafKOd MBIIICUHOH TKaHH H TIONEPEYHOINONOCAThIX Mbi-
IICYHBIX BOMOKHAX M 00ecneyrBaloT cokpatueHue Mplmni. Hefipodudpuiuie B
KJI€TKaX HEePBHOM CHCTEMBI NPOBOAAT HEPBHBIA HMITYyILC, TOHOGUOPHILTEI B
MUTECTUAIBHBIX KI€TKAX BBINOHAOT OMOPHYKO PYHKLMIO. JKIryTHKH U pECHUY-
K{ yIpeiHa3sHaYCHb] [ MEPEMEEHH CICHHATN3HPOBaHHBIX KIETOK (criepma-
TO30MIBI) HWIH O0YCIOBIMBAIOT JBHKEHHE XHUIKOCTH OKOJIO KJIETOK (MUTENH-
anbHBIC KJIETKH Tpaxeu, OPpOHXOB).

[uTonrasmaTndeckne BKIYCHHSA — ITO HETTIOCTOSHHEBIE CTPYKTYPBI 1IH-
TOMNAa3Mbl, SRASIOMKECS NPOAYKTAMH KJICTOYHOro Merabomm3ma. OHW HakKaruiM-
BAKOTCS B BU/IC BaKyOJIEH, IpaHyl, Kanenk, KpUcTammoB, K HUM oTHOCATCS Tpodu-
YecKHe BKMIOUEHHS (6€nKOBBIE, KUPOBBIE, YIJIEBOMHBIE), IKCKPETHI (IPOLYKTHE
0OMEHa BCINECTB), CEKPEThI (IPOAYKTHI BEIpaOaThIBAEMbIE KNETKOH), TMIMEHTHI.
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Crpoenne sapa. Sapo MMeeT sAepHYIO 000/10UKY — HYKJIECONIEMMY, XPO-
MaTHH, SAPBILIKO M AJEpHBINA COK — HykieorutasMy (puc. 3). Hykneonemma co-
CTOMT M3 IBYX MeMOpaH, MpOoHU3aHHai nopaMH. B sanpe cocpesoToYeHa OCHOB-
Hag macca JTHK, sapndrolueics HoCHTeIeM reHHOi uHpopMaimu. OHO aBjeTCA
UEHTPOM YIPABICHHAA KIETKH W PETYJIATOPOM €€ >KH3HCHHBIX OTNPABJICHHH.
B sgpeitike o0pa3yoTca pUOOCOMEL.

OcnoBsHEBble PYHKIHA KJIETKH: OOMEH BCINECTB, Pa3paXuMOCTh, POCT,
pa3BUTHE, Pa3MHOXEHHE.

OomMen eewgecms, U Memaboau3IM, — 3T0 COBOKYITHOCTE XMMUYECKHX
peaKipil, COCTABISIOUIHX OCHOBY MM3HEIEATENBHOCTH KIeTKd. OH BKIOYaeT
ACCUMMIBLINIO, WM aHa0oNM3M, — YCBOSHHUE KIETKOM MOCTYNAOIMX B HEE Be-
MECTB, H AUCCUMUWIALMIO — Pa3ioXKEHHE BENIECTB, KOTOPOE CONPOBOXKIIETCA
BELACJICHHEM DHEPTUM, HEOOXOAUMOM 115 KU3HETEATENLHOCTH KIIETKH.

ITox pazopasicusocmeio NOHUMAIOT CIIOCOOHOCTE KJIETOK PEarupoBaTh Ha
W3MEHeHHE (aKTOPOB OKPYXKAIOLIEH CPEb.

Toa pocmom KneTkd HOHUMAIOT MPOLEeCe YRENTHYCHHS pa3MEPOB KICTOY-
HEIX CTPYKTYP, 32 CHET Yero APOMCXOAMT YBEJIMHEHUE 00beMa KIIETKH, a [of
paseumuem -- puodpereHue K1eTKoH cnenupuaeckux Gy HKknui.

Pazmuodcenue — 310 crnocofHOCTh KIETOK K CaMOBOCHPOM3BEAECHHIO.
Paznuualor aBe¢ OCHOBHBbIE POPMBI KJIE€TOUHOTO [ICAEHHA: MUTO3, UJIM HENPAMOE
Jienenye, ¥ Mefio3, WM peAYKUMOHHOE AgjieHue, Habmoaatouieecs B NpoLecce
Pa3BUTUSA TOJIKO TIOJIOBBIX KNeTOK. Mumo3 00ccrieynuBacT paBHOMEPHOE pac-
npejeieHue HACNEeICTBEHHOTO Marepuana MexIy BHOBb BO3HUKAIOIUHMH J0-
YepHUMH KjieTkaMU. Ilpy MUTOTHHECKOM JIENICHHMH KJIETKA MPOXOANT uepe3 da-
361 npodazy, MeTadasy, aHadaly, Tenodasy. [lepuoa mexay AByMs 1eNeHUAMH
Ha3bIBaeTCs HHTEPA30M.

Hdpyras ¢opMa KICTOMHOrO JIENEHUS — aMUmo3, Wiv MpsAMoe JENCHHE,
OCYIIECTBISETCS NMPOCTRIM pa3eNeHHeM A/Ipa H LMTOIUIA3MEI HA ABE 4acTH. Takoe
JIENICHHE KNIETOK MOXKET HaOMONATHCs B MONEPEYHONOIOCATHIX MBILILIAX, ICYEHH.

B opranusme uenopeka KpoMe KJICTOK MMEKTCS M HEKJIETOUHbBIC CTPYKTY-
pbi. OHH ABAAIOTCHA NPOU3BOIHBIMU KICTOK U OONAAAIOT XapaKTEPHbIM 1114 Bee-
ro *KHBOTO TMPHU3HAKOM — 0OMEeHOM BemiecTB. K HEKNETOYHBIM CTPYKTypaM OT-
HOCAT MEXKJIETOUHOE BEIUECTBO. MeNCK1emournoe ¢emecmeo paclonaraeTcs
MOXAY KJIETKaMH, OHO MOXKET HMETh XKUAKYIO, Xelle0Opa3Hyo U TBEPAYH) KOH-
CHUCTCHIIMIO, COAEPIKUT Pa3inyHble OHOMONUMEDPDI M BBIMOIHAET BaOXKHYIO PYHK-
LHIO B ITPOLIECCE B3aHMOOTHOIIEHHM MEXIY KIeTKaMH.

Structure and function of animal cells
The basis of the structure and development of a man is a cell — an elementary

structural, functional and genetic unit of living matter. In the human body an
enormous number of cells (about 1014), with the value of ranges from 5.7 to 80-
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120 microns. The largest are the female sex cells, and nerve cells, and the smal-
lest are blood cells - lymphocytes.

The shape of celis, as well as their value is very diverse. The cells are flat, cubic,
round, star-shaped, spherical, fusiform, due to their function and the conditions
of their life. Despite the differences in size, shape and functional specialization,
ail cells are characterized by the general structural principle: the main parts of
the cell are tsitolemmy, cytoplasm and nucleus.

Basic cell function: metabolism, irritability, growth, development, reproduction.
In humans, in addition to cells there are non-cellular structures. They derive
from cells and have a characteristic feature of all life - metabolism. Non-
cellular structures include intercellular substance.

O0mas XapaKTepUCTHKA H KJaccu(puKaMs TKaHeii

Tkanvs — cucTeMa KIETOK M HEKJIETOYHBIX CTPYKTYP, OfOnagarommx odum-
HOCTBIO Pa3BUTHA, CTPOCHUA U QYHKIHH. Pa3nuyaloT cienyioimue BHIb TKAHEeH:
SMNHUTEINANIBHBIE TKAHW, TKAHH BHYTPEHHEH Cpelbl, MBIILICYHBIC TKAHH W HEPB-
HYIO TKaHb.

JNATeIHATbHBIE TKAHHM MOKPHIBAIOT BCIO HAPYXHYIO MOBEPXHOCTH TENA
YEJIOBEKA, BCE MOJIOCTH TeJia, BRICTHNAIOT TONIbie BHYTPEHHUE Opraibl, a TAKKe
BXOJAT B COCTaB XcCIe3 OpraHu3Ma. OHM YUacTBYIOT B OOMEHE BELUCCTB MEXIY
OpraHM3MOM M BHEIDHEH Cpe/ioH, BBITONHAIOT 3aHIMTHYIO pOJib (3MUTEIHH KO-
HKH), QYHKIMH CEeKpeLdy, BCaChIBaHUA (KUIIEYHBIH SMUTENMIt), BoiaeneHus (mo-
Ye4HbIH anuTenuit), raaoobMeHa (3NUTENNH Nerkux). ITH TKauu 001aatoT Bhi-
COKOM CNIOCOOHOCTRIO K pereHCpaluu (BOCCTAHOBICHHUI)).

DNUTENVH COCTOUT U3 MUTEMANBHBIX KJIETOK, MEXAIlUX B BUJIE [jacTa
Ha 0azanbHOMN MeMOpaHe (pUC. 2). MeXKIeTOYHOro BeillecTBa MEXAY KIIeTKaMH
OYEHBb MAJIO M OHM NMOTHO NPUMETatoT APYr K ApYyry. DIHATEIUR JIHIIEH KPOBe-
HOCHbBIX COCYOB, €r0 IHTaHHe TIPOUCXOAUT 3a cyueT auddy3un BeilecTB M3 Noxg
JICKaIEeN COeMHUTENBHON TKaHHU.

B cBA31 € ocobeHHOCTAME CTPOSHHUS U POPMBI KACTOK 000COONAI0OTCS He-
CKOJIBKO Pa3HOBHUAHOCTEN 3MUTECIUATILHEBIX TKAHEH.

Pa3zM4atoT NOKpOBHBIA M XENE3UCTHIA SNUTENHH. 3 MOKPOBHOM DMTE-
JAA B CBA3M € OCODEHHOCTAMM CTPOCHMSA M PACTIONIONKEHHUS KJIETOK BLIAENSIOT
OAHOCIIONHbBIN 1 MHOTOCIIOMHEIH 3nuTenuii (pHc. 2).

B oasocnoiiHOM 3HUTENMY BCE KNETKH paciiofiaralpres Ha Ga3anbHON Mem-
OpaBe, B MHOTOCTIONHOM — Ha Da3aibHON MeMOpaHe pacriojiaraercs LB HIDKHHI
C.TOH KICTOK, BCPXHHMC CJIOM YTPAuHBAIOT CBA3b C HEH M 00pasyiOT HECKOIBKO Nita-
CTOB. ONHOCTIOWHBIH 3IIUTENNI MOXKET ObITh OAHO- UITH MHOTOPSAIHBIM.

[To dopme KICTOK PasAM4UaAIOT SNUTENHNA MIIOCKH, KYOU4ECKH W [IPHU3-
MaTUYECCKHH.

OAHOCIONHBIA MIOCKHH 3TTHTCINIL — ME30TeN NI — NOKPBIBAET CEPO3HBIE
000a04kH (MIEBpPY, OPIOIINHY, repHKapa), OKHOCRONHBIH KyOHUeCKHi snuTe-
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Uit 06pasyeT KaHaIbIbI MOYeK, OJHOCTOHHBIH NPH3MATHYCCKUH SHTEIHH Bbi-
CTHIAET CAU3HCTYIO 000M0UKY XKENyIKa H KMILIEYHOTO TpakTa. PasHOBHAHOCTBIO
MHOTOPSAHOTO TIPU3MATHYECKOrO IMUTEMA ABJIAETCA PECHUTYATHIH SMUTENHHA.
KileTKM 3TOro 3nUTENMS Ha BepXHeM, aNuKalbHOM , KOHIE MEIOT BRIPOCTHI -
TOI1a3Mbl (PECHUUYKH), KOTOpbIE IBHXKYTCA B OMNPEAECTIEHHOM HANpPaBICHHM,
CO3/aBasg TOK CHH3H. MHOropAaHbli NPU3MATHYECKUH PECHHTYATBIN IMTENNH
MOKPLIBAET ABIXATE/bHBIE YTH U MaTOUHBIE TPYOhI.

MHOTOCIOHHBIH MUTENINHA MO NMPU3HAKY OPOTOBCHHS BEPXHHX CJIOEB Ki1e-
TOK JEIHTCS Ha OpOrOBEBAIOLIMHA (MUTENMH KOXKHM — SMHIEPMHC) H HEOPOTOBE-
BarOLIMi (3MUTEN it poropuilbl Tnaza). Ocobas GopMa MHOTOCIOHHOrO SHMTE-
JIHA — MEPEXOAHbIH AMUTETHH, KOTOPEIH MMEETCA B MOMEBBIBOMSUIMX TIYTAX —
Opransl, CMOCOOHBIE MEHATH CBOH OOBEM.
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Puc. 2 — Bupapi anuTenus.
1= OOHOCHOHHBIH MNOCKUH, 2 — OTHOCIONHBI KyOHYeckuil, 3 — OIHOCTIOHHBIH
OPU3MaTHUECKUH, 4 — MHOTOPSAHBIA NPA3SMAaTHYECKUH MEPIIaTENbHbBIH,
5 - MHOTOCJIOHHBIN NJOCKKH, 6 - NEPEXOAHBIA.

Kenezucrpid IMUTCAUN COCTAB/IAET OCHOBHYIO MAacCy »KeJe3, 3MHTENIHU-
anbHBIE KJISTKH KOTOPBIX YUYacTBY(OT B OOpa3OBaHMHM U BhieNeHMM BEILECTB,
HEOOXOAUMBIX 118 XKH3HEIEATCIBHOCTH OPraHU3Ma.

‘TxaHn BHYTPeHHe#H cpeabl (COeqUHUTENRHbIE TKaHu). CoelMHUTETbHbIE
TKaHY B OT/IMYME OT MIMTEIHAIbHBIX XapaKTCPU3YIOTCS 3HAYUTENIbHBIM Pa3Bu-
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THEM MCKJIETOYHOTO BELIECTBA, HANTMYHEM B HEM BOJIOKHHCTHIX CTPYKTYp, KO-
TOpbIE TIPUIAIOT € IIPOYHOCTE U 3MaCTUYHOCTE. [10 BHEWIHEMY BHAY U (PH3HUKO-
XUMHUYCCKHM CBOMCTBAM BOJIOKHA JIENATCH HA KOJIIAreHOBbBIC, PETHKYJAPHEBIC U
DJIaCTHYECKHE.

KonnareHoBeie BosiokHa 0Opa3oBaHbl OeinkoM kolinareHoMm. Onu oOnana-
FOT OOJBLIOH MPOUHOCTBIO. CXOIHBI MO CTPYKTYPE PETUKYISAPHBIE BOJIOKHA, 00-
pazyolile COSIMHUTENBHOTKAHHYIO OCHOBY HEKOTOPBIX OpraHos (KOCTIibIH
MO3F, TUMQaTHYECKHE Y3iIbl). DNaCTHYCCKUE BOJOKHA COCTOAT M3 Oeika 3ia-
ctvHa. [lo cpaBHEHHIO C KOMNAreHOBBIMH BOJIOKHAMH OHM 00NafaioT MEHbIeH
NPOYHOCTBIO, HO 3aTO 00JIee YIPYTH U NErKO PacTITHBAKTCS,

CoeguHUTENBHBIE TKAHW MOXHO pa3feuTh Ha ABE IPyNnbl: COOCTBEHHO
COEIMHUTEIBHYIO TKaHb W CIELMANIBHYIO COEAMHUTENLHYHO TKaHb — C ONOPHbI-
MU {XpsimeBasi U KOCTHas) M TeMONOITHYECKHMH CBCHCTBaMH (MUesioMoyas
numdouHasg TKaHH).

B cob6cTBeHINO COeAMHUTENBbHON TKAHH PAa3IUYAIOT BOJOKHUCTYHO U CO-
SUHHTENBHYIO TKaHb ¢ 0cOORMU CBOHCTBAMU. K BOJIOKHHUCTOH COENHHUTEIIE-
HOM TKAHH OTHOCATCH:

¢ pbIXJas BOJOKHUCTasA COSAUHUTETbHAS TKaHb,

® NJIOTHAas BOJIOKHUCTast 0(pOPMIICHHAS COCJIMHUTENIbHASA TKaHb,

* JTUIOTHas BOJIOKHHMCTas HEO(pOPMIICHHAR COeAUHUTENRHAS TKAHb.

Poixiias 60n0KHUCMAA COOUHUMENbHAR MKAHb OOHAPYKUBAeTCa B
KPOBEHOCHKIX COCYAAX, HEPBAX, MPOTOKAX, BXOAUT B COCTAB BCEX OPraHOB M BO
MHOTHX H3 HHX 00pa3syeT CTpOMY; COGTOMT M3 KJIETOK H MEXKKIIETOYHOIO BEILE-
crBa (puc.3). KnerouHsle 3neMeHTh! ripecTaBrieHs! Gpubpodnactamu, pudpouu-
TaMM, THCTHOLIMTAMH, )KUPOBBIMU K NUTMEHTHBIMH KJICTKaMU, PCTHKYIAPHBEIMU
wietkamu. KpoMe Toro, B 3TOH TKaHM BCTPCYAIOTCS KNETKH KPOBH: TUM(OLIMTEI,
Oazodutel, a Takoke Makpodarn. MexkieTouHoe BEECTBO 00pa30BaHO OCHOB-
HbIM (@aMOp(HbIM) BEIMECTBOM H PBIX/IO PACHONOKEHHBIMKY B HEM, UIYIIMMH B
PA3JINYHBIX HANPABNSHUAX KOIIAreHHOBBIMH, 3JTACTHUECKUMH H PETHKYIPHBI-
MH BOJTOKHAMH.

Puc. 3 —- Prixnas BOJIOKHH-
cras COERMHNTEIIbHAA
TKaHb.

1 - ¢pubpoumr.

2 - THCTHOHMUT,

3 - KOIareHOBOE BOJIOKHO,
4 -~ 3]aCTHYECKOE BOJIOKHO,
5 — MuMGOLNT.
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ITnomuan 6010KRUCHAR HEOPOPMACHHAA COCOURUMENBHAA MKAHb Xa-
PaKTEPU3YETCS OTHOCHTENBHO GOMNBIINM KOMHUYECTBOM ILIOTHO PaciioNOXKEHHbBIX
COEIMHUTENLHOTKAHHbIX BOJOKOH, MAJIBIM COAEPKaHHEM OCHOBHOI'O BEllecTBa
Y HE3HAYMTENBLHbIM YMCIIOM KJIETOYHBIX 3JIEMEHTOB MEXAYy BONOKHaMH. B aton
TKQHU BOJIOKH2 PACMOaraloTCs B pasnMyHBIX HANPaBJIECHUAX H MEPEHNCTAIOTCS
Apyr ¢ apyrom. M3 1ol TkaHu noctpoeH cnoi cobCTBEHHO KOXH.

B naommnoii gorokHucmoi opopmaennon coCOURUMETbHOU MKAHY BO-
JIOKHA PacloNaralorcs napasieNibHO APYr ApYTY U coOpanbl B nyvkH. Mexny
y4KaMHd BOJIOKOH B MEXKJIETOYHOM aMOpPGHOM BELICTTBE HAXOAATCH (PuOpo-
UMTHL. DTa TKAHb YYaCTBYET B OOPa30OBaHUU CBA3OK, CYXOXWIHMH, IIEPEIOHOK ¥
¢acuui.

CoeanauTeabHad TKAHL C 0COOBIMH CBOHCTBAMU IIPEACTABICHA peTy-
KyJIAPHOH, )KUPOBOM, CITH3HCTOH, MMFMEHTHOH M YMOPHOHAILHONW TKAHAMMU.

XpsaiuesBast TKAHb COCTOUT U3 KIJICTOK — XOHAPOUMTOB, XOHAPOOAACTOB
MEXKKJIETOYHOI'O BEILECTBA — XPAMIEBOro MaTpykca, OONMafgaroHIero MOBLINIEH-
HOH MPOYHOCTBIO. XPAIIEBLIC KIETKH OBAJIBHBIE WM OKPYIJIBIE, PAaCTIONOMKEHb]
B OJMIHOYKY WIM TpynraMy (M30T€HHbIe TPYIIIbl) B 0COOBIX MonocTaX. Xpstue-
BOM MaTpuKCc oOpa3oBaH KOJITar€HOBaMM M 3M1aCTMYECKUMM BOJIOKHAMH M OC-
HOBHBIM BELIECTBOM.

CHapy»y Xpsill NOKPHIT HAOXPAUHUNEH — COSIMHUTEILHOTKARHON 000-
J10YKOH, MIMEIOIIEH ABa ClloA: BHELUHME (uOpO3HBIA M BHYTPEHHUH XOHAPOreH-
HbI}, 00pa3yrolHil xpsuesble KieTkH. Haaxpsaigpuia BBINONHAET Tpodute-
CKYI0 QYyHKUMIO.

B Tene yeloBeka pasnnyarOT THaJIMHOBBIA, DJIACTHUYECKHH Y BOJIOKHUCTLIN
(kosnareHORBIN) Xpsawy (puc. 4). L uanunossiit xpaw Hanbosiee pacnpocTpaHeH
B opranusMme yesnopeka. OH MOKpbIBaeT CyCTaBHBIE MOBEPXHOCTH KOCTEH, obpa-
3yeT mepenHue KOHIb! pedep, XpALM IopTaHy, KPYIHbIX OPOHXOB, YacThb HOCO-
BOH IEPErOpOaKH.

Jnacmuveckuit XpAau( NOCTPOEH 110 TOMY K€ NMPHHLMITY, YTO U THAWHO-
BBIH, HO HE TPO3PAYEH W COAEPKHT HapAly C KONIAr€HOBLIMY OOJIBHIOE KOMU-
YECTBO JJTaCTHUECKWX BOJIOKOH. BeTpeuaetcss B yIIHOH pakOBUHE, HAPYKHOM
CIIYXOBOM NPOXOAE, HAATOPTAHHHKE H HEKOTOPBIX XPAIRAX TOPTaHH.

Bonoxnucmeiin xpai{ 10 CrpOCHHUIO 3aHUMAET NIPOMEKYTOYHOE [10710%e-
HHE MEXIY TUIOTHOM BOJOKHMCTOH OGOPMIIEHHOW COEIMHHMTENBHON TKAHBIO M
THAJIMHOBLIM XpSoM. 3 BOROKHHCTOrO Xpsiilia fIOCTPOEHBI MEXKITO3BOHOUHBIE
AHCKHM, COeNMHEHHe TOOKOBBIX KOCTEH Ta3a.
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Puc. 4 — Buasl XpsilneBo# TKaHU.

a — rdanmHoBas, 0 — dmacTHYeckasi, B ~ BOMOKHUcTas, | — xoHapoOnacThl,
2 — MEXK/IETOYHOE BEINECTBO, 3 — M30ICHHAA rpyMiia, 4 — 31acTHYecKUe BONOKHA.

KocTHasi TKaHb 00pa3yeT CKeNneT 4eslOBEKa, onpenelsieT GopMy ero Te-
7na, 3aMHIIAeT OpraHel, PaCNONIOKCHHBIE B Y€perie, rpyaHoH U Ta30BO# Monoc-
TAX, IPAUHUMACT YUACTHE B MUHEPAILHOM H )KUPOBOM OOMEHE.

KoctHas TKaHb COCTOMT M3 KJIETOK (OCTEOUHTOB, 0CTEOOIACTOB H OCTE0-
KJIACTOB) U KOCTHOT'O MaTpUKca (PHc. 5).

SF66#3

Puc. 5 — Ilnactun4aras xocTHas TKaHb.
1 — Hapy>kHBI€ TeHEPATBbHLIC NIACTUHKH, 2 - FaBEPCOB KaHAN Ha TIPOROIEHOM
pacnune, 3 — BCTaBOUHBIE MIACTHHKY, 4 — TAACTHHKH OCTEOHR, 5 — raBepcoR
KaHas Ha MOMEPEYHOM Pacanie, 6 — OCTEOHLl, 7 — BHYTPEHHHE reHepallbHbie
MIACTHHKH, 8 — I10JI0CTh KOCTHOMO3TOBOIO KaHana, 9 — nomnepeyHblid kaHan,
10 KOCTHBIC KNETKK.
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Ocmeobaacme! — MOJIOABIE KOCTHBIC KJIETKM MHOrOYrojlbHOH, KyOude-
ckoit ¢opmbl, OoraThie OpraHOMIAMH: PUOOCOMAaMH, KOMILIEKCOM [ onbixH,
3JEMEHTAMH 3€PHHCTOW BHIOMNa3MaTHuecKoif cetd. KiieTku nocreneHHo Anug-
dbepeHUMPYIOTCA B OCTEOLMTHL, [IPH 3TOM KOJIMYECTBO OPraHOMIOB B HHX
yMEHbLIACTCA. MEXKICTOYHOE BCIIECTBO, 00pazyeMoe OCTeobacTaMH, OKpY-
HKAeT UX CO BCeX CTOpOH. Ocmeoylimsl — 3peribleé MHOTOOTPOCTUATBIE KIETKH,
UX OTPOCTKH KOHTaKTHPYIOT Mexay coboH. Kierku He aensrca, opraseiinl B
HUX pa3BuTbl clabo. OcmeoKaacmel — KpYNHbIE MHOTOAACPHBIC KIETKH, pas-
pyLampiue KocTe U Xpsaml. Ha cBoeH MOBEpXHOCTH UMEKOT MHOXKECTBO LIMTO-
1U1a3MATHYECKHX BbIPOCTOB, MOKPBITHIX LMTOILTA3MATHYECKOH MeMOpaHoit. Kier-
KM Oorarbl THAPOJIATHYECKHUMHY (DepMEHTaMM, MUTOXOHAPHAMH, JIM30COMaMH K
BaKyOJSIMM, XOPOLIO BBIPAXKEH KOMIUIEKC ["ONbIDKH.

KocTHbli MaTpUKC COAEPAMT TOHKHE KOJUTAr€HOBBIE BOJIOKHA i OCHOBHOE
BELIECTBO, B KOTOPOM OTKJIQ/IBIBAIOTCA B GOJNBILIOM KOJHUECTBE MUHEpAJIbHBIC
COJIH, NPEUMYLLIECTBEHHO COJIHA KaMbIIUA.

B Tene yenopexa npeACTaBIcHA IpyOOBOIOKHUCTAA M FUIaCTHHYATas KO-
CTHas TKaHb. I pybeeonoknucman KOCmHAA mKaHb DPUCYINa CKENeTy 3apo-
ABIIIA YeSIoBeKa. B 3Toi TKaHH KOJUTareHoBble BOJIOKHA, CODpaHHEBIE B TONCTHIE,
rpy6bie MyuYKH, pacroiaokeHbl B aMOPYHOM MEXKIETOYHOM BeinecTse Oecriops-
JIOYHO; MEXIY BOJOKHAMH pa3dpocaHbl KOCTHbIE KIeTKH (octeonutsl). [Tocne
pOXAEHUS TPpYOOBOJIOKHUCTas KOCTHas TKaHB MOUTH TOMHOCTBIO 3aMEHAETCS
riacTuHYaToi. Bo B3pociiom opraHu3zme rpyOOBOJIOKHMCTass KOCTHas TKaHb
BCTpeYaeTcs AU B MECTaX IPUKPEIIIICHHS CYXOKUIHI H CBA3OK.

B naracmunvamoii kocmmoit mraui MeXKIETOYHOE BELIECTBO 00pa3syeT
KOCTHbIE MUIACTHHKH, B KOTOPBIX KOJUIAr€HOBbIE BOJIOKHA pAachoJIararoTcs fa-
pamienbHbIMM Myukamu. OcTeouuTsl HaXoaaTcsa B 0COOBIX MOJIOCTAX, Pacono-
MCHHBIX MEXIY FIJJACTUHKAMU WM BHYTPHM HX. JTa KOCTHas TKaHb Oonee co-
BEPLUEHHA N0 CTPOEHHIO M (PYHKIMH U ropasjo npouHee rpyboBOJOKHUCTOM.
IInacTuHYaTas KOCTHAs TKaHb SBAAECTCA OCHOBOM KOCTEHN B3POC/IOro YEeNOBCKa,

B nnacTuHYaTOM KOCTHOH TKaHu B 3aBUCHMMOCTH OT PACTIONOKEHUS KOCT-
HBIX IUIACTHHOK PAa3iUyalOT MIOMHOE (KOMRAKMHOE) U 2yfuamoe KocmHoe
éenjecmeo. B KOMNAKTHOM BEIMECTBE KOCTHBIC MIIACTWHKM pacriosiaraloTcs B
ONpeACNeHHOM Mopsake, obpasys CIOXHbIE CHCTEMBI — OcmeoHsl. OCTeoH —
CTPYKTYpHas efuHnua koctu. OH cocTouT U3 5—20 LMAUHAPHYECKMX IL1aCTH-
HOK, BCTaBJICHHbIX O[lHAa B IPYTYI0. B LleRTpe KaXXaoro oCcTeoHa NPOXOAUT HeH-
mparervri. Kanan (aueepcos). Mexny ocreocHaMd 3al€ral0T BCTAaBOYHBIE
(MpOMEXKYTOUHBIE) TDIACTHHKM, KHAPYXKU OT HUX HAXOJATCH HAPY>KHbIE OKpY-
Waroiue (reHepaibHbic} MIacTHHKY, KHyTpH — BuyTpeRHHE OKpyaromue (re-
1HepalbHBIE) [IACTHHKHU.

['ybuaToe KOCTHGE BEIECTBO COCTOHT M3 TOHKMX KOCTHBIX INTACTHHOK M
nepeknanny (Tpadekyrr), MepeKpelmUBalOIMUXCA MEXAY co00# U 0Opasyroumx
MHOXeCTBO siueek. HanpaBneHue nepeknaauH COBUANaer ¢ KpUBbIMH CXKaTHd U
pacTsxenua, o0pazys cBoayaTble KOHCTPYKLUMK. Takoe pacrionokerHne KOCTHBIX
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Tpabekyn noj yriom Apyr K aApyry obecnedusaer paBHOMEPHYIO Niepeaayy AaB-
JICHUS MJTW TATH MBI, H8 KOCTE.

Kposb cocrout uz dopmeHusix 3meMeHToB (40-45%) U KAAKOTO MEX-
KJIETOYHOTO BelllecTBa — ru1a3mMel (55-60% ot oObema Kposu).

ITnazma xpoeu na 90% cocTOUT U3 BOABL, B KOTOPOIH PAacTBOPEHH! COMTH H
HU3KOMOIIEKYISAPHBIE OpraHU4YECKHE BEIIeCTBA, a TAKXKe COAcpKaTca Genku M
UX KOMILIEKCHI. DopmenHslie INeMeHmyl TIOAPAICIAOTCE Ha SPUTPOLIUTHI,
NeHKOUMTHI, TpOMOOLKTHL. JIEHKOLMTEI MOTYT COIEPXKaTh B LMTOINA3ME tpaHy-
el (TPaHYJOUUTRI) WK HE UMETH UX — arpaHVIIOLMTHI.

DPUTPOLIUTHI — 3TO GE3BACPHBIC KIIETKH AMAMETPOM 7—8 MKM, 1o dopMe
HalnOMMHAIOT JBOAKOBOIHYTHIN AMcK. CBOe Ha3BaHME 3TH IJIETKHU MOJYUYMIM B
CBS3U C HAJNMYWEM B MX LMTOIUIa3Me IBIXaTeIBHOTO NUIMEHTA reMorjioOHHa,
crocOOHOTO NMPHCOEAMHATE U OTCOSUHATL PacTBOPUMAIE B KPOBH Ta3kl, - KH-
COPOA M yraekuchslit raz. B 1 MM’ KpoBM conepkutes 4,0—4.5 MITH spUTpOLH-
TOB Y KEHIMH U 4,5-5 MiH — ¥y My:kuuH. TTorubaioT 3pUTPOUNTHE B CENE3CHKE,
a BbIpabaThiBalOTCA B KPACHOM KOCTHOM MO3I€,

JIeHKOUMTH! - WapOBUIHbIE KIETKH, B OTIHYME OT IPUTPOLIMTOB UMEIOT
sapo. Benuunua neiikotntos aocturaet 20 mxm. B 1 MM kpoBu uelorexa co-
nepxutcs 4000-9000 nelixouuros. Ha npoTkeHHH CyTOK KOMHYECTBO JEHKO-
LIMTOB B KPOBH M3MEHAETCA B CBA3M C ITULIEBapeHUEM 1 GU3NYECKOH HArpy3Kou.
JICHKOUMTBI CMOCOOHBI K aKTHBHOMY JIBHIKCHHIK) U YYaCTBYIOT B 3aLUMTHBIX pe-
aKIKAX opranuiMa (feperapyUBaHNEe WHOPOJHBIX TeJl, MUKPOOPraHM3MoB, obpa-
30BaHNE HMMYHOKOMIIETEHTHLIX 6€JIKOB 1 OaKTEpULIMIHBIX BELIECTR).

B rpadynouurax g1pa 0OBIMHO CEFMEHTHPOBAHBI M UMEIOT BUJI MANIOUEK,
MOJIKOB MJIM HEOOJIbWMX KOMOYKOB, @ IpaHyJbl OKPANIHMBAIOTCA B Pa3TMyYHBINA
BeT. B 3aBHCHUMOCTH OT OKPAaCKH TPaHYJ FPaHyJIOUMUTHl JEISITCH Ha 303HHOU-
JIbI - JIEHKOLHTBI, CITOCOOHBIE 00E3BPE)KMBATE YYKEPOAHbIE ONKH 1 OCIKK OT-
MepuX TKaHed; 6a3odunbl - KISTKH, NPUHHMAIOINHE YHacTHE B Tporeccax
CBEPTBIBAHHA KPOBH W PCTYNALMU TPOHHULIAEMOCTH COCYAOB JUTA (hOpMEeHHBIX
JIEMEHTOB KPOBHM; H HEHTPOPUIBI, crocOOHBIE 3aXBATHIBATL U IEPEBAPUBATL
MHUKPOOPTaHH3MBL, CTHMYTMPOBATh PA3MHOKEHUE KIIETOK.

Y arpaHyJOUMTOB AApO OOBIUHO OKpYTioe, He dparMeHTUPOBaHO, d LH-
TOMNA3Ma JIMLIEHA CIelManbHOM 3epHUCTOCTH. VX paznensioT Ha TuM@ouuTs! U
MOHOUMTHI.

JinmpounTs mapoBuaHeie, quamerpoM 7-10 MKM; COCTOST W3 KJETOK
AryX nomynsuui: T-numdouunroB v B-numounror. T-mumdounTsl oreyarot
32 CHCTEMY KIIETOHHOIO UMMYHHMTETZ M YHUUTOXKAKOT 4YXKEPOAHBIC KIETKH, a
TAK/KE KJIETKH COOCTBEHHOrO OpraHu3Ma, OTKJOHHMBIIMECS OT HOPMATbHOrO paz-
BuTHs. KpoMe TOTO, 0HE NPOTUBOAEHCTBYIOT TATOFEHHBIM RMPYCaM, FPHOKaAM H
OTIPENENAIOT HAMNpaBieHUe KPOBETBOPEHHUS.

B-1uMQOUMTH OTBETCTBEHHBI 3a CHCTEMY FYMOPaIbHOTO MMMYHHTETA U
3aLUMINAI0T OPraHu3M OT OAKTEpHAIBHBIX W BUPYCHBIX WHGMEKUMIT MyTeM BhIpa-
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OOTKM CHELMANTBHBIX OenKOeB — aHTHTEN, [OpHYEM BBIPABOTKA [TOCIIEIHHUX
B-muMpoupTaMy MPOUCKOAUT NOJT KOHTposieM T-nudoumTos.

MOHOUMTBI - caMble KPYIIHbIE KICTKH KPOBH, UX AHAMETP MOMKET JOCTH-
rath 20 MkM. MOHOLMTEI CIIOCOOHBI K aKTUBHOMY (arcLMTO3y W BBIIOJHAIOT B
OpraHu3Me 3alUTHbie QYHKUINH.

TpomGowmtsl npesncraBnaor coboit OecuBeTHbe Oe3BANECPHBIE TEJbLA
pasmepoM 1-4 MxM. B 1 mm’ kporu copepiurcs 180000320000 TpoMGOLUTOB.
TpombouuThl CIOCOOCTBYIOT CBEPTHIBAHHIO KPOBH.

JIuma cocTout w3 miazMbl {(IUMGOIUTA3MbI) H POPMEHHEIX 3/EMEHTOB.
JlumponnasMa B OTIHYHE OT KPOBU CORECPXXUT 00sibLIE NPOAYKTOB 0OMeHa Be-
LIECTB, MOCTYNAIOWUX U3 TKaHeH. M3 dhopMeHHBIX 2/ieMeHTOB B auMmde npeod-
naparT muMountsl (10 20000 B 1 MMa), B HeGONbIIOM KONWMCCTBE BCTpeya-
KOTCS. MOHOIIMTBI ¥ 303UHOQIIIBL.

MulleyHyl0 TKaHb TOAPA3ACTMIOT Ha TIAAKYIO, NOHepPedHOIONOCaTYIO
CKEJICTHYO M NONEPEUHONONOcaTyo cepaedHyto (puc. 6). OcHoBHOE CBOWCTBO
ITOM TKaHK — CIOCOOHOCTE K cokpaweHH1o. CokpaileHue MpIeYHOH TKaHu obec-
[IEYMBAET ABMMKEHHE Tella B NPOCTPAHCTBE, (PUKCAMIO OTAETBHBIX YacTeH Tesia B
OlpeICNEHHBIX [TOJOXKCHHAX, IEPEMEIeHHE OPTaHOB HAU M3MEHEHHe HX 00BeMa.

Puc. 6 — Buabl MuIe4HOM TKaHW; POJ0bHBIE (BBEPXY)
M NoTiepeuHbie (BHU3Y ) CPe3bl.
a - FnajKasn, 6 — nonepeuHonoNIoCcaTas CKeIeTHas, B — NONEpeuHonoNocaTas
cepliedyHas, | — MbiilleyHbIE BOJIOKHA, 2 ~ 1'1aIKMe MBHIICYHbIE KIIETKH, 3 — sapa.

[1a0Kkaa Moliueunas mKanp BXOIUT B COCTAB CTEHKU BHYTPEHHUX Opra-
HOB, KPOBEHOCHBIX COCY/IOB. JTa TKaHb UMEET KIETOYHOE CTpoeHHe M obnagaer
COKPaTUTENIbHbIM arnapaToM B BUJE MHO(HIAMEHTOB — HHMTEl AHaMeTpoM I-
2 MKM, PaclONOKEHHbIX NapajLiie/ibHO ApYT ApYTy. [ ankue MpliLeYHBlE KYETKH —
rMajAKUue MUHOUMTBE - OOBEAHHAIOTCH B MYYKH, a [10C/IEIHNE — B MbIUISYHbIE TIJIA-
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CThl, KOTOpblE (DOPMUPYIOT MBILICHHBIE CJIOW CTEHKH BHYTPEHHHX OPraHoOB.
['nagkomeiieyHbIe KIETKH COKPALLAIOTCH HEMPOU3BOJILHO, MEAJIEHHO, JOJTO He
YTOMIISFOTCA M 00121a10T BHICOKOH CITOCOOHOCTBIO K pereHepaLvH.

CTpyxTypHOH M (QYRKIHOHANGHONH COMHHLICH honepetHONn0A0Camoil
CKEAEMHOU MBIEYHOI MKQHU SIBIACTCA MBIILIEYHOC BOJIOKHO, NIPEACTaBIIAIO-
wee coboil yITMHEHHBIH MHOI'OSACPHBIH cUMILIAcT. MBIlieuHOe BOMIOKHO HMECT
¢opMy LMIHMHIPA ¢ OKPYTIICHHBIMH MIIM 320CTPEHHBIME KoHUamu. [Toa o6omou-
KOH 1o nepr@eprUy BOJIOKHA MHOTO siiep, a MHOGHOPHILIE! B BHIE [1YYKOB pac-
MOJIaralOTCA B LEHTPE MBILIEYHOTO BONOKHA yHOPAIOHYEHHO W COCTOAT U3 pery-
JSIPHO HIOBTOPSAIOILMXCA PparMEHTOB (CapKOMEPOB) C PA3HBIMM ONITHUYECKUMHE M
(PH3HKO-XUMHIECKUMH CBOIcTBaMH. OIMHAKOBBIE YYACTKH COCEIHUX MHODHO-
PUIT pacrioNaraloTcs B BOJIOKHE Ha OTHOM M TOM € YPOBHe, UTO H 00YCITOBAK-
BAET MMONEPCUYHYIO UCUEPUEHHOCTH CBOETO BOJIOKHA, T.€. YepPeOBaHHE TeMHBIX K
CBETJIbIX €T0 YYaCTKOB.

TemHubie aucku 0O6NMamarOT ABOMHBIM NyHENPEIOMIEHHEM W Ha3bIBAKOTCA
AHU30TPONHBIMM AUCKaMHU (TI0ON0CKa A), a CBETIIbIE S KOTOPBIX HEe CBOHCTBEHHO
IBOMHOE JIy4erpenoMIieHHe, — M30TPOonHbIME nvckami {nonocka ). TTocepenyte
KQXI0Io JHCKa UMEIOTCS MEPETOPONKH, NMEPECEKAOMHME €ro B TIOTEPEeYHOM Ha-
npaBjaeHUH. B TeMHOM AMCKe NMEperopoaky HazbiBaloT Me3ogparMoi WM THHHUEH
M, a B cBeTIIOM -~ TenodparMoii, WK MoJoCcKoM Z. Y4acTok MUohHOpILIL, pac-
NOJTOXEHHBIA MEXIY COCENHUMH TenodparMaMy, Ha3bIBaeTCa CAPKOMEPOM.

B capxomnazMe MBILIEYHBIX BOJIOKOH COACPKUTCS ABIXAT€TbHBIH ITHI-
MEHT MHOTTIOONH, KOTOpPBI 00yCIOBIUBAET UX KpacHbid 1peT. B 3aBHcuMocTH
OT COAEPKAHUT MUOMIOOHHa B MBILUCUHOM TKaHH pa3IMuaioT KpacHsie, Oelbie u
NIPOMEXYTOUHBIE MBIIICYHBIE BOJIOKHA. KpacHble MBILIEUYHbIE BOJIOKHA CIIOCO0-
Hbl K JUIATEABHOMY COKpaLEHUIO, Genhie oGecneunBaloT ObICTPYIO NBHTATEb-
Hylo GYHKIM. COCTaB- ROYTH BCEX TOMEPEYHOMOTOCATEIX MBILIL YEIOBEKA
CMELAHHBIN.

INonepeunononocaras Mblui€YHAs TKaHL COKPALIACTCS {IPOH3BOILHO, ObI-
CTPO, HO OBICTPO U YTOMIIAETCH.

Ilonepeutionorocaman cepoeynas Myiwmednas mrkaibs no GyHKLMU Ha-
NOMHMHAET [JAAKYIO, & M0 CTPOCHHUID — MOMEPEYHONONOCATYIO CKEJNETHYHO.
DyHKUHOHANBHONW CIMHHLICH ABISETCA KJCTKA — CepIEUHbIil MUOLMT, WM Kap-
AUOMUOLIMT. JlJIsi cepieyHO#t MBIIIEYHON TKAHH XapaKTepHE! COCHMHEHUS Kile-
TOK NpH MOMOILM CNECUHANBHLIX BCTABOYHBIX JMCKOB, HTparOIIMX OOnELIVIO
pOab B fiepenave Bo30yXICHHS C OAHOM KJIETKM Ha IPYTYEQ.

Hepeuas TKaHb ABAACTCS OCHOBHBIM KOMITOHEHTOM HEPBHOH CHCTEMBbi.
B coctaB HepBHOM TKaHM BXOUAT /1Ba BUJA KIIETOK: HEPBHBIC KIICTKH — HeUPOHbI
U KIIETKH HEWPOTIIMKN — 21uoyunmsl. [111 ICpBLIX XapakTepHbl GyHKIMHA BO3OY-
MACHUS K NPOBEACHUS HEPBHOIO UMMYIbCa, A BTOPBIX — OMOpHas, Tpodive-
CKasi, CEKPeropHas W 3alMTHas (QYHKIWH, CO3MAlOUKe ONTHMAIILHBIE YCIOBHS
s ACATCIIBHOCTH HEHPOHOB.

-21 -



B kaxnoM HelpoHe pasM4aloT Tesio KieTkd anameTrpom 3-100 Mkm, ko-
TOpOe COAEPNUT AP0 U APYFHE KIETOUHbIE OPraHesUIbl, MIOTPY/KEHHEIE B LIMTO-
NNasMy, ¥ pasJIMyHOe YUCI0 OTXOMAIIMX OT TeNla KNETKH LMTONJIa3MaTHYeCKHX
OTpOCTKOB (pHc. 7). OTpOCTKH, NPOBOAAIIUE UMNYIILCHI K TeNy KNETKH, Ha3bl-
BAKOTCA OeHopumami. OHU KOPOTKHE, OTHOCHTENBHO LIMPOKHE M pacnajaroTcs
Ha TOHKHE TepMHUHa/bHble BeTBH. OTPOCTKH, MPOBOASIRHE HUMITY/IbLCHI OT TEMA
KNETKH K JIDYTUM KIETKaM HJIH nepyupeprdeckuM OpraHaM, Ha3blBAIOTCA aKCo-
HAMH WTH HEPBHLIMM BOJOKHAMHU. OHM TOHbILE NEHAPUTOB, M AJIMHA HX MOXET
HOCTUraTh HECKONMBKUX METPOB. MecTo, rae reflo HeHpOoHa NMEPEXOANT B .aKCOH,
HOCHT Ha3BaHUE AKCOHHBIH XOIMHK. B 1MTOMNa3Me HEPBHOH KAECTKH HMEIOTCH
crieliMaNbHBIE CTPYKTYPHBLIE SIEMEHTH! — HeHpodHOpHNEL

L]

Puc. 7 — Tunsr Hefiporos.
I — yuunonapustit, I — 6unoaspasiit, [ — MynsTUNONSpHBI,
1 —aKcoHbl, 2 — JIGHOPUTEL.

Ha oCHOBaHMM 4MCJIa M PACHOJIOKEHHS OTPOCTKOB HEHPOHbI HEIIAT Ha
YHUNOJSIPHBIC — OAHOOTPOCYaTEIE, OHIOAAPHEIE —- C IBYMA OTPOCTKAMHK W MYJlb-
TRNOJIAPHBIE — C TpeMs U D0ee OTPOCTKaMH. YHHIOJAPHBIE HERPOHBI NICEB10-
YHATIONAPHBIMU  (JTO)KHOYHUIIONAPHBIMM ), T.K. UX €OVUHCTBEHHBIH OTPOCTOK B
aNbHEHIIEeM ACNUTCA Ha NEpUPEPHHECKH ¥ ey palibHbIA OTPOCTKH.

Mo @yHKUMAM, KOTOPEIC BBINOIHAKT HEHPOHBI, HX Pa3aensiorT ha Tpu
PPYTIIBL:

o addepenTHble (CEHCOPHBIE) — HEHPOHBI, CBA3AHHBIE C PELIEITOPAMH H
nepearOILHE HMITY ThChl B IEHTPAIbHYIO HEPBHYIO CHCTEMY,;

e Spdepentibie (MOTOPHBIE) — HCHPOHBI, CBAZaHHbIe C 3ddeKTopom
(pabouwmit Opra) u 11epelaroLHe UMITYTECh OT LEHTPANkHOH HEPBHOW CUCTEMBI
K HHM:
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®  ACCOUUATHBHbLIE (BCTABOUHBIEC, KOHTAKTHEIE, [IPOMCKYTOUHEIE) — Heli-
POHBI, BCTaBlieHHbIE MeXNy addepeHTHBIMH U dDPEPEHTHHIMU HEHPOHAMU U
obecneyHBalOIHAC UX B3aHMOCBS3b.

General characteristics and classification of tissues

A tissue is a system of cells and non-cellular structures with common development,
structure and function. The following types of iissues are found out: an epithefial
lissue, tissues of internal environment, a muscle tissue and a nervous tissue.
Epithelial tissues cover the outer surface of the human body, body cavity, lining
the hollow internal organs, and also part of the glands of the body. They partic-
ipate in the exchange of substances between an organism and its external envi-
ronment, play a protective role (skin cells), the functions of secretion, absorp-
tion (intestinal epithelium), discharge (renal epitheliumj, gas exchange (lung
epithelium). The epithelium consists of epithelial cells lying in the form of a
layer on the basement membrane. They distinguish between an epithelial and
glandular epithelium.

Tissues of an internal environment (connective tissues). Connective tissues, un-
like epithelial are characterized by a significant development of the intercellular
substance, the presence of fibvous structures n it which gives it strength and
elasticity. According to the appearance, pkysical and chemical properties of fi-
bers they are divided into collagen.reticular and elastic ones. Connective tissue
can be divided into two groups. connective tissue proper and special connective
tissue — support (bone and cartilage) and hematopoietic properties (myeloid and
lymphoid tissue).

Muscle tissues are divided into smooth, striated skeletal and cardiac striated
ones. The main property of this tissue is the ability to reduce. Muscle tissue re-
duction provides movement of the body in space, the fixation of individual parts
of the body in certain positions, moving bodies, or change in their volume.
Nervous tissues are the main components of the nervous system. The composi-
tion of the nervous tissue consists of two kinds of cells: nerve cells —~ neurons-
and glial cells —glioeytes. For the first group the function of excitation and con-
duction of nerve impulses is typical, for the second group- reference, trophic,
secretory and protective functions ave characteristic. They create optimal condi-
tions for activity of neurons.

According to the functions performed neurons are divided into three groups:
afferent (sensory) neurons associated with receptors and transmitting impulses
to the central nervous system. efferent (motor) neurons associated with the ef-
fector and transmitting impulses from the central nervous system, associative
(inserted, pin, intermediate} neurons which are inserted berween the afferent
and efferent neurons and ensure their relationship.



OCHOBHbIE aHATOMHYECKHE NMOHATHA

CrpykTypHO U YyHKUHMOHANBHO B3aHMOJIEHCTBYS APYr C APYTOM, TKaHH
o0pasyroT oprausl. Opzan — 5>TO 4acCTh TeNa, UMeIoWas onpeaeieHHbe GopMy H
CTpOEHKE, 3aHMMAKOIAd ONpeNeIeHHOES MECTO B OPTaHM3ME W BbINOJHAIOLIAS
cneunpuyeckyro dyrxuuioo. K opraHam orHocstcs KOCTH, MBILILEBL, KEIe3bl,
AETKUe, KellyA0K, NMeUeHb, MOYKH U T.J1.

OpraHbl, CXOJHbIE MO CTPOCHHUIO, PA3BUTHIO H BBLHIONHAKIMHE CAMHYIO
dyHKUMO, 0OBCIHHAIOTCA B CHCHmembl. BoIICAIOT CHCTEMbI OPTaHOB [bIXaHHA
(npixaTenpHas CHCTEMA), OPraHOB NULIEBapeHus (NUIIEBAPUTENbHAA CHCTEMA),
MOMEBYI0, MOJOBYIO, CEPAEYHO-COCYAUCTYIO, HEPBHYIO U APYTHE CUCTEMBI.

COBOKYTIHOCTL OPraHOB, HMEIOWUX PA3MYHGE CTPOCHHE U MPOUCXOXKIIE-
HHE, HO BBHITMONHAIOWAX SAUHYIO QYHKIHIO, Ha3blBAIOT @hnapamom (ONopHO-
JABHMraTeibHbIN, MOYEINOIOBOK).

Main anatomic concepts

Organs, systems and apparatuses of organs. Structurally and functionally inte-
racting with one another tissues form organs. An organ is a part of the body
having a certain shape and structure, occupying a certain place in the body and
performing a specific function. Organsinclude bones, muscles, glands, lungs,
stomach, liver, kidneys, etc. Bodies similar in structure, development and per-
forming a common function are combined into a system. The respiratory system,
digestive, urinary, reproductive, cardiovascular, nervous and other systems are
singled out. A set of organs having different structure and origin, but performing
the same function is called the epparatus(musculoskeletal, genitouurinary).
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I'nasa 1
YYEHHUE O KOCTHAX - OCTEOJOI'sA

IHousTre 0 ckesieTe Yes10BeKa U 10 PYHKIUHAX

B Tene ycnoseka HacuMmthiBaeTca Gonee 200 mapHeIX M HenmapHBIX KOCTEH,
KoTOpBle 00pasyIoT ckerem (rped. skeletos — Beicoximii, BRICYIIeHHsIH) (puc. 8).
HoBopoxxnenuplii peOeHOK uMeeT Gosiblie KOCTeH, YeM B3POC/BIH YeloBeK —
350, a "e 206, ¢ rogaMu MHOTHE U3 HUX 00beaMHAIOTCA B Oonee kpynHsie, Ko-
JIMYECTBO KOCTEH MOMKET M3MEHATHCA B CBA3HM C TE€M, YTO B CKEJIETE UEIOBEKA
BCTPEUAKOTCSA HEMOCTOSIHHBIC M JI00ABOYHBIC KOCTH.

Macca ckenera y My>k4uH OONBIIE, YeM Y >KEHITWH, ¥ COCTaBIsAeT ot 9 1o
18% OT Macchl Tena, Macca «CyXoro» ckesera 5—6 xr.

@®yHKIMHA, BBIIOIHAEMBIE CKEIETOM. TIOAPA3JELNAOTCS Ha naBe Oospliue
rPYNIsl — Mexanudeckue N duonouveckue. K-MexanuueckiM QyHKUHAM OT-
HOCATCA 3aliHTHAs, OITOpHaA, JIOKOMOTOPHAA U peccopHas. Jawqumuan Qyu«-
Kun cKeleTa COCTOMT B TOM, 4YTO OH 00pa3yeT CTeHKH psaa Nnorocreil (HoaocTH
4eperia, rpyIHOH, Ta30BOW M MO3BOHOYHBIN KaHad) W ABISETCA 3aLUHMTOH 1718
pacrojaralomuxcs TaM opranos. Ha xocT#x $HUKCHPYIOTCS MBILILEL] M BHYTPEH-
HHE OpraHel, B pe3yJbTaTe Yero OH BEHIONHAET onopHyw pyukuuio. loxomo-
MopHas YyHKYUA CKEJIETa NMPOABIACTCA B TOM, YTO KOCTH SBILIIOTCS phldaraMH,
OPUBOASUIMMHACA B ABIKCHHUE MBILIIAMU ¥ 0O0YCNaBIMBRIOWNE PA3IMUHBIE IBU-
rarenpHble aKkThl. braroaapsa uWarndam MO3BOHOYHHKA, CBOJYATOMY CTPOEHHIO
CTOMBI, XPALIEBHIM IIPOKITAAKAM ME¥AY KOCTAMM CKEJIeT CIOCOOCH CMSAryarth
TOYKH W COTPACEHHS, BbIIOJIHASA PECCOPHYIO PYHKUII0.

buosornyeckas (PyHKUMA C€BAzaHa C ydacTHeMm cKejlera B OOMEHe Re-
IMECTB, MPEX/AC BCEro B MUHepanbHOM oOMeHe. IIpu HeloCTaTKe B MUINE CONCH
kaapupa, ochopa, Keneza KOMIICHCAUWI UX OCYLIECTBAACTCA 3a CYET Cojei
KOCTEH, KOTOpbie ABIAIOTCS A0 MHHEpAILHBIX coneil. Kpome Toro, ckener
BBITIONHAET KPOBETBOPHYIO dyHKUMIO (KpacHBIM KOCTHBIA MO3r). YcuienHoe
TRIDKEHNE CIIOCOOCTBYET KPOBETBOPEHHKD,

Ckenet yesnoBeka pazAensatoT Ha oceBoil M nobaBounbit. K oceBomy oT-
HOCAT NMO3BOHOYHBIA CTONO, TPYAHYIO KNETKY H Yepern, K 100aBOYHOMY — KOCTH
BEPXHHX ¥ HIDKHUX KOHEYHOCTEH.

B ckenerc uemoBeka paznu4aloT CASIYROIIIME OTACIB CKe1em Hyiogu-
W@, CKeem §epXHUX U HUNCHUX KOHEUHOCMEH , CKellen 201066l (4epen).



Puc. 8 -- Ckener yenoreka; BUJ CTIEpeH.
1 = yepen, 2 - NO3BOHOUHBIH cTONG, 3 -- KMouKLa, 4 — pebpo, 5 — rpynuHa,

6 — nneueBas KOCThk, 7 — yueBasi KOCTb, 8 — JJOKTEBas KOCTh, Y — KOCTH
3amicTba, 10 — nacTHBIC KOoCTH, |1 — dananru nansues kuctH, 12 — noaszaoui-
Has KocTb, 13 —~ kpecrens, 14  oOKoBas KOCTh, 15 — ceanuiHas KOCTE,
16——6eﬂpeHHaQKOCTB,]7-HaﬂKOHﬂeHHHK,18-60ﬂbﬂ&66pHOBaﬂKOCTh
19 — manobeplioras KocTh, 20 — KOCTH HPEANIIOCHE!, 21 - MIIOCHEBBIE KOCTH.
22 — danaurv najibUER CTONLL.
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The concept of the skeleton and its functions

In the human body there are over 200 of paired and unpaired bones which form
the skeleeton (gr. skeletos — dried, dried). The mass of the skeleton in men is
more than women, and ranges from 9 to 18% of body muss, the mass of the
"dry" skeleton is 5-6. kg.

Functions of the skeleton are divided into two major groups - mechanical and
biological. Mechanical features include security, support, locomotor and spring.
The protective function of skeleton is that it forms the walls of several cavities
(the cranial cavity, pectoral, pelvic and vertebral canal), and is a protection for
co-located agencies.

Muscles and internal organs are fixed on bones, as a result they perform a sup-
porting function. Locomotor function of the skeleton is that the bones are the
levers, powered by muscles and lead to different motor acts: Thanks to the
curves of the spine, arched structure of the foot, the cartilaginous pads between
the bones of the skeleton can alleviate the tremors and shakings, performing a
spring function.

Biological function is related to the involvement of the skeleton in metabolism,
especially in mineral metabolism. With a lack in the diet of salts of calcium,
phosphorus, iron compensation is due to the salts of the bones, which are the
depot of mineral salts. In addition, the skeleton performs hematopoietic function
(red bone marrow). The increased movement helps blood.

The human skeleton is divided into axial and incremental. The axial spine in-
cludes a spine, rib cage and skull, the incremental - the bones of the upper and
lower extremities. In the human skeleton there are the following departments:

skeleton torso, skeleton of upper and lower limbs, skeleton head (skull).

KocTh Kak cocTaBHasi 4acTH ckesieTa. CTpoeHHe # KIaCCHPHKALIUS KOCTeH

Kocmb — >X1BOM OpraH, B COCTAB KOTOPOTO BXOAST KOCTHAsi, XpALIEBas,
COECAMHUTENLHAR TKAHH, KPOBEHOCHBIE COCYIBI ¥ HEPBHI. Ha noBepxHOCTH Kax-
JOH KOCTH UMEIOTCS BBITIYKIOCTH, yrnybOnenus, 60po3apl, OTBEPCTHA, HIEPOXO-
BaTocTy. Ha HUX NpUKperuIAIoTest MBIIIIEI, CYXOXKUAMS, Gacliiy U cBa3Ku. Bos-
BHILIEHWA HaJA KOCTAMM Ha3biBaroTcs anoguzamu. Ha ydacTkax, K KOTOPBIM
TIPUJIEXHT HEPB MM KPOBEHOCHBI cocyl, MMmeroTest Goposapl. B Mectax mpo-
XOXIAECHUA 9€PE3 KOCTh COCYAa WIIM HEPBa 00pa3yrOTCs KAHAIEI, HIENH MW BEI-
peskn. Ha moBEepXHOCTH KaAuoH KOCTU HaxOAATCS OTBEPCTHMA, YXOIAIIME
BHYTPh. OHW NONYYHIN Ha3BaHHE NUTATEABHBIX OTBEPCTHH.

Kaaccnduxauua kocreit. Paznuuaior Heckonbko BUIAOB KOCTel: TpyO-
yaTble, ryouarsic (KOPOTKUE), Tiockue (IIMPOKHUE), CMEITAHHBIE U BO3LyXOHOC-
HBIC KOCTH.

Tpybuamsie umeroT Gopmy TpyOKM ¢ KOCTHOMO3MOBBIM KaHATOM BHYTPH
H BBINIONHAIOT ONIOPHYIO, 3aMTHYIO M ABUraTeNbHYK QYHKUMH CKeteTa. Y HUX
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Pa3aMYaloT YJUIHHEHHYIO CPENHION 4acTh -AHMadu3 M YTOIHEHHBIC KOHLBI -
snudu3bl. Ha HUX pacnosiaraloTest cycTaBHble IOBEPXHOCTH, MOKPBITHIE XPSLIEM
H CY>KaulMe ANs COCMMHEHHs ¢ COCE/IHUMHA KOCTAMH. YYacTOK MSXAy nuadu-
3amu ¥ 3nudn3aMy HasbiBaeTcs Metaduiom. B nerckom Bo3pacte pocT KOCTEH B
JUIHAY OCYLISCTBAAETCA 3a CueT Hero. JiMadmianl MOCTPOEHBI M3 KOMHaKTHOTO,
ANHQPH3B U3 ry0uaToro KOCTHOrO BEHIECTBA, a NMOKPHITEL CBEPXY CIOEM KOM-
nakrHoro. TpyQuaThie KOCTH NeAATCA HA MUIMHHBIC U KOPOTKHME. JlIMHa MEPBHIX
HPEBbIMIAET BCE MX pasMepsl (KOCTH BEPXHHX U HIDKHUX KoHeuHocTel). KopoT-
KY€ KOCTH PACIIONararoTcs B [IACThE, IUIIOCHE, (panaHrax anbues,

I'youamete nocTpoeHb U3 ryb4yaroro BelIeCTBd, TOKPBITOIO TOHKHUM ClIO-
eM KomnaxkTHoro, Onu ObIBalOT: IIMHHBIE (pebpa U FPYAWHA, BBIIOMHANOIINE
“QYHKLMU OTIOPBI M 3aIHUTHI), KOPOTKHE (KOCTH 3anscThbsl, APSUINTUOCHBI, T10-
3BOHKM M BBIIQJIHAIOUIME ONOPHYIO (PYHKLMIO), cecaMOBHUAHBIE (HAIKOICHHHK,
IOPOXOBHMJIHASA KOCTb, CECAMOBH/IHbBIE KOCTH IManblCB pyK M HOr). Oy pa3su-
BAIOTCA B TOJILUE CYXOXKHIIMIA M pacrosiaratoTcs B TeX Mecrax, riae 6osibiias Ha-
rpyska coueraercs ¢ 60IbIIOH NOABUAKHOCTDIO.

IThockue kocmu. Inockue xocty ucpena (JioOHas U TEMEHHBIE) BBINON-
HAIOT 3aMTHYIO GYHKIMIO. OHU NOCTPOEHBE U3 ABYX MIACTUHOK KOMITAKTHOTO
BEINECTBA, MEXIY KOTOPHIMH HAXOJHTCA FyOuatoe BELUIECTBO, COAEpIKallee Ka-
HAJIB! U1 BEH. JTH KOCTH PA3BUBAIOTCS Ha OCHOBE COCAMHUTENbHOH TKaHH W
ABNAIOTCS NMOKPOBHBIMH KOCTsiMU. [LIOCKHE KOCTH MOSCOB M KOHE4HOCTEH (no-
TIaTKa, Ta30BBle KOCTH), BBINOMHAIOT (PYHKLMIO ONOPbl M 3aLIHTLI U MOCTPOCHDL
U3 ry0uyaToro BeHiecTBa, PA3BUBLMEIOCS Ha MOYBE XPsLUEBON TKaHH.

Crewmanusie kocmu (ocHoBaHHE uepena, no3soHkW). OGpasyrorcs npH
CITUSIHMM HECKOJILKMX KOCTEH, pa3AHYaiouXcs o Gopme, CTpoeHHN M GYHKLIHH.

Bo3odyxonocusie kocmi AMCIOT B CBOEM TeJle MOJOCTh, BHICT/IAHHYIO CIIH-
3uCTOM 000/I0UKOI U 3aIONHEHHYIO BO3ZYXOM (100HAa%, KIMHOBHIHAA, pelIeT-
yaTas KOCTH U BEpXHsS YEMOCTD).

Crpoenne kocTu. B cocTaB KOCTH BXOAAT KOCTHAA, XpALLeBas, COeTHMHU-
TeMbHAsA TKaHY U KPOBEHOCHBIC cOCY/Ibl. KOCTb CHApYXU NOKPLITa HAOKOCHIHU-
yen. TlocnenHss OTCYTCTBYET TONBKO HA CYCTaBHBIX OBEPXHOCTSX, KOTOPLIE
MIOKPBITHI CYCTABHBIM XpAmoM. HaakocTHHIA nipeacTaBiiset cOBOM TOHKYHO, CO-
€INHUTENbHOTKAHHYIO TUIEHKY OJeQHO-po30BOro upera. OHa MpUKpPersiseTcs K
KOCTH € MOMOIIBIO COCAWHNTENbHOTKAHHBIX MYYKOB — NPoOOAAIOLIMX BOJIOKOH.
HaakocTHMLA UMeeT 4Ba CAOS: HAPYXKHBIM BONOKHUCTBIH ((HOPOHBIN) U BHYT-
peHHui kocTeoOpasytowui (ocTeoreHHbIN). OHa Gorata HEPBaMH U COCYaMHy,
KOTOpbI€ YHACTBYOT B FIMTAHWK M POCTE KOCTH B TOMIUMHY. [luTanue ocymecT-
BJIETCA 32 CHET KPOBEHOCHBIX COCY 0B, TPOHMKAIOIIMX B OOJILIHOM KOJIMYECTBC
M3 HAaNKOCTHHLbBI B HAPYKHOE KOMITAKTHOE BEIHECTBO KOCTH YEpe3 MHOrOYHC-
JIEHHBIE [TUTATCABHBIC OTBEPCTUA. POCT KOCTH OCYUWIECTBIIAETCS 33 CHET OCTE0-
61actoR, PACNOOKEHHDIX BO BHYTPEHHEM CJIO€ HAJIKOCTHULIbI,

BHyTpu KocTel, MEXAY KOCTHBIMU TMJIACTHHKAMH ryb4aToOro BelecTsa
B KOCTHBIX KaHajax TPyO4aThiX KOCTEH HAXOIUTCA KOCTHBIH MO3T, IBIAIOUNACS
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OpTaHOM KpOBETBOPEHHUS H OHonoruueckoit 3amutel (puc. 9). Kpacnotit kocm-
bl M032 NpeacTaBngeT cobol HEXHYIO KPACHYIO PETHKYISPHYI) Maccy, B MeT-
JISX KOTOPOHM HAXOAATCA: CTBOMOBBIE KIETKH, BHITIONHAIOME QPYHKIMIO KPOBETBO-
PEHHS, KIETKH, BHIMOIHAIOIME GYHKIMIO KocteoOpazoBanusa. KpacHslii KocThpIi
MO3T MPOHM3aH HEPBAMH M KPOBEHOCHBIMHM COCYJIaMH, IMUTAKOTHHMH KPOMe KOCT-
HOrO MO3Ta M BHYTPCHHHE CIOH KOCTH. KpOBEHOCHBIE COCYIBI H KPOBSIHRIE 3ii€e-
MEMTHI MPUAALOT KOCTHOMY MO3TY KpacHbI LUBET. JKetmblit KocmHbili M032 00-
3aH CBOHM LIBETOM >XHUPOBBIM KJIETKAaM, H3 KOTOPBIX OH U COCTOMT.

Y B3pocnoro venoBexa KpacHbIH KOCTHBIM MO3T COHEPKHUTCA TONbLKO B
AueiKax ryouyaroro BEICCTBA ITOCKMX KOCTeH (IpyIMHA, Kpblibs TOAB3IOUI-
HBIX KOCTEH) U snudm3ax TpyOuaThix Kocted. B mnadu3zax HAXOMHUTCA HKENTEHIM
KOCTHBIH MO3T.

CTpyKTypHOI eZUHHLECH KOCTH ABIISIETCS OCHMCOH = ITO CHCTEMA KOCTHBIX
NIACTHHOK, KOHIIEHTPUUYECKH PACTONOXKEHHBIX BOKPYTI UCHTIPANbHOrO KawHasa,
COZICpKAINErO COCYZbl M HEPBBI {CTPOSHHE CMOTPH B pazienie KOCTHAS TKaHE).

Puc. ¢ - Crpoenne Tpybuarol xocti (OeapeHHOTN).
A = TipononbHbiid cpes; b — nonepeyHsid cpe3 Ha pa3HBIX YPOBHAX;
I —onudmz, 2 — mertaduz, 3 — KOMIAKTHOE BEIKECTBO, 4 — KOCTHO-MO3T0BA
[100CTh, 5 — auadms, 6 — rybuaToe BEmeCTRo.

Bones as parts of the skeleton. Structure and classification of hones

Bones are living bodies, which are composed of bone, cartilage, connective tis-
sue, blood vessels and nerves. On the surface of each bone there are recesses,
grooves, holes, roughness. They attach muscles, tendons, fascia and ligaments.

Elevations over bones are called apophyses. In areas which are adjacent to the
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nerve or blood vessel, there are grooves. In places of passage of the vessel or
nerve through the bone channels, cracks or cuts are formed. On the surface of
each bone there are holes that go inside. They are called nutrient holes.
Classification of bones. There are several types of bone. tubular, spongy (short),
flat (wide), mixed and pneumatic bones.

The structure of bones. The structure includes the bones of the bone, cartilage,
connective tissue and blood vessels. The bone on the outside is covered with pe-
riosteum. Inside the bone between the bone plates in cancellous bone and canals
of long bones is the bone marrow, which is the organ of blood formation and bi-
ological protection. Red bone marrow is a soft red reticular mass, which are
hinged: stem cells, performing the function of blood, cells, performing the func-
tion of bone formation. The structural unit of bone is the osteon - a system of
bony plates, concentrically arranged around a central channel containing blood
vessels and nerves.

XHMHYecKHi cocTaB H QH3HYECKHEe CBOHCTBA KOCTEH

Kocte #xuBOro opraumsma cocTout u3 Bofsl {50%), opranuueckux (28%)
¥ HeopraHnyeckux BeiectB (22%). BricylienHas M 00e3XMpEHHAasi KOCTb CO-
aepxut 1/3 opranndeckux U 2/3 HeopraHu4eckux BemectB. Heopranuueckue
BEILECTBA TIPCIACTABNEHbI Pa3WYHBIMKM COJIMHM KaNblnsA, ¢ocdopa, MarHus.
Kpome TOro, B KOCTAX COAEpATCs [OYTH BCE XMMUYECKHE 316MEHThI. OpraHu-
yeckue BeriecTBa obpaszoaubl occeHHoM (12%) — konnareHoBsIME BOJIOKHAMH
 >xrpoBoit TKaHbio (16%). Hanudue ogHOM Tpety OpraHddyecKuX 1 ABYX Tperei
HEOpraHM4YEeCKUX BEIUECTB B ‘KOCTM MpHjaeT el npoyHocTs. [1o nmpodHOCTH
KOCTb HE YCTYIAeT XxeJiesy U Meau. B jerckoM Bospacte B KocTsax Gosiblue oc-
ceMHa, IMo3ToMY OHM 00M1afaloT Ooibuiel YNPYFrOCTBIO W PEAKO JIOMAKOTCA.
C BO3PacTOM IPOUCXOAST OTHOCUTENbHOE (B MPOIICHTAX) YMEHbIICHUE KOJIHYe-
CTBa OpPraHUYECKUX BELICCTB M YBEJIMYEHHE MHHEpAIbHBIX coneil. BeaenctBre
ITOTO KOCTH [MOXHUITEIX JiEoAei o6anaroT GONbmeil XPYNKOCThiO T10 CPaBHEHHIO
C KOCTAMU MOTOABIX JIOAEH.

Chemical composition and physical properties of bones

The chemical composition of bones. Bones of living organisms consist of water
(30%), organic (28%) and inorganic substances (22%). The dried and de-
greased bone contains 1/3 orgaric and 2/3 of inorganic substances. Inorganic
materials are represented by different salts of calcium, phosphorus, magnesium.
Additionaliy, bone contains almost all of the chemical elemenis. Organic sub-
stances are formed by ossein (12%) - collagen fibers, and adipose tissue (16%).
The presence of one third and two thirds of the organic substances in inorganic
bone gives it strength.



CKEJIET TYJIOBULLIA
Ckener TyJI0BHIlE COCTOUT U3 NMO3BOHOYHOIO ¢To0a M rpyAHOM KAETKH.
ozBOHOUHLIN €TOJ0

[103BOHOYHBIN CTOAO COCTOUT W3 MO3BOHKOB, HAKJIAABIBAKOIMXCA MOCHE-
JIOBATEJIEHO OJAHH Ha APYrcil M OTHOCAIOMUXCA K KOPOTKUM FyOYaThHIM KOCTSAM,
OH BBINOJIHIET OMOPHYIO M 33WKTHYIO (YHKIWH, YYaCTBYET B JABMDKEHUM TY0-
BHINA ¥ Yepena, OfnpeaeieT NPIMOX0KIEHHE YETOBEKA.

IT03BOHOYHHK COCTOMT H3 33—34 no3soHKOB. Pa3snuyarot 5 oTaenos no-
3BOHOYHMKA: INCHHBIN — 7, rpyAHOH — 12, MOSCHUYUHBIA — 5, KpECTLOBBIH — 5,
Konm4yuKoBsiit 1-5 (puc. 10).

Puc. 10 — [ozsoHounwrii crond; Bup criepenu (A) u cooky (b).
Ornensr: 1 — wedinpit, 11 - rpyanoi, 11 — noscHuunenii, [V — kpecT1iOBSIH,
V — KOMYHMKOBEIA; 1, 3 — miefiHbIA ¥ MOACHHYHBIN NTOpLOo3EL, 2,4 - IpYAHOM

W KpecTUoBBIH KH}O3bI, 5 — MbIC.

Hloszeonxku B paziudHBRIX OTAENaX MO3BOHOYHOrO CToaAda HMMEKT Kak
CXOIHbIE YEePTHl M OOUIHIT NUIAH CTPOCHHS, a TAIOKe XapaKTepHbie M1 KaKIoro
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U3 oTAe0B ocobeHHocTH (puc. 14). Kax el Mo3BOHOK UMEET meno, dy2y, Ko-
TOpass 3aMbIKAET HO36OHOuHOEe omeepcmue. IIpn COCAMHEHNH 3TH OTBEPCTHA
GOPMHPYIOT nO360HOYHBIE KAHAA, B KOTOPOM Pa3MEIaeTCa CIMHHON Mosr. Ot
JYrH MO3BOHKA OTXOJST OTPOCTKM: IBA BEPXHUX W JIBA HIDKHHX CYCHIAGHBIX
nonepeynvie OMpOCcHKU, NPaBbIA N JIEBBIH; U OJHH, HAalIPAaBICHHbLIA K331, OC-
mucmstii OmpoOCmo .

Hleiiapie mO3BOHKH. I TaBHBIM OTIIMYHEM ABNACTCA OMEEpCHlE notie-
peunozo ompocmia (puc. 11). Tena weHnpix Mo3BOHKOB HMEIOT GOpMY OBaJia U
Hebosibne pazmepbl. [loa BAMSHHEM BO3PACTAIOLIECH HArpy3KH pasMepbl Tl
nocrenedHo yeenuunBarorea ot I k VII nozsonky. [lozBoHOYHBIE OTBEPCTHS
IIEHLIX MO3BOMKOB TPEYrojibHbBIEC, X MOMNepeyHsit nuaMmerp Oonblle, yeM Y
TPYAHBIX MTO3BOHKOB, B CBA3H C HAJTMUHMEM B 3TOM OT/IE/E WIEHHOTO YTOALLCHUA
CNUHHOTO Mo3ra. OCTHCTBIE OTPOCTKH IIEHIIBIX MO3BOHKOB Pa3IBOEHE], 3a WC-
mouenueM VII no3BoHKa.

Puc. 11 — HleiHp1# NO3BOHOK; BHUI CBEPXY.

1 — oCTHCTBIH OTPOCTOK,

2 — Ayra fio3BOHKa,

3 - nomepe4vHbLId OTPOCTOK,

4 — pebepHbIil OTPOCTOK,

5= TCNO MO3BOHKA,

6 — OTBEPCTHE 1IOMEPEYHOTO OTPOCTKA,
7 — BEpXHHI CYCTAaBHON OTPOCTOK.

Pe¢3ko OTAMMAKOTCS OT APYrMX [03BOHKOB I wiciHbId -- amaanm, v 11
HICHHbIA — 0CEe8OU.

A TaanT (puc. 12) He uMeeT Tena U COCTOMT U3 TlepefHer U 3a/IHei ayT
U ABYX Jaamepaivhbix macc. Ha narepanbhblx Maccax CBEPXY HaXOAsATCS BEpX-
HHE CYCTaBHbIE 1IOBEPXHOCTH, /1Sl COMNEHEHHS C MbILIEIKAMH 3aThUIOYHOHN KOC-
TH, 2 CHHU3Y -~ HHDKHUE CYCTaBHbIE MOBEPXHOCTH, 1 couwlenenus co Il meinbm
MO3BOHKOM: Ha BHYTpEHHEH NOBCPXHOCTH IIEPEIHENA Iyrd arfaHTa HUMEeTcs
aMKa 3y0a A cowileHeHMs ¢ 3yOOM OCeBOro no3BoHKa. Y 1epBoro HIEHHOro
MO3BOHKA OTCYTCTRBYET OCTHCTBIN OTPOCTOK.



Puc. 12 — Crpoenue atnanTta; BuI cBepxy (A) v cHusy (b).

1 — natepanbHas mMacca, 2 — BEpXHsA CYCTaBHAs MOBEPXHOCTH, 3 — MepeaHss
AyTa atilanTa, 4 - amka 3yda, 5 — nepegHMit Oyropok, 6 — 3aH44 ayra aTiaHTa,
7 - 3agHuil Oyropok, 8 — HIDKHAS CYCTaBHas [TOBEPXHOCTD,

9 — M03BOHOUIIOS OTBEPCTHE.

OceBoiino3BoHOK(puc. 13) Ha BepXHEH MOBEPXHOCTH TENIA HMEET
3y0, KOTOPBIN ABNSETCA YACThiO TeNa | 1IeHHONO M03BOHKA, CPOCIIETOCA C TEJIOM
II weiHoro no3poHka. 3y6 Cy>XHUT OChIO, BOKPYT KOTOPO# MPOUCXOAST Bpailia-
TENNbHBIE ABHKEHHS aT;1aHTa, a BMECTE C IIOCICAHUM BPAlAcTCa U Yeperl.

Puc. 13 - Cxpoenue oceroro no3BoHka; By crnepenu (A) u cboky (b).
1 - 3y0, 2 —~Bepxyiuka 3y6a, 3 — mepeiHss CycTaBHas MOBEPXHOCTH, 4 — 3aHAA
CyCTaBHas MOBEPXHOCTh, 5 — BEPXHAA CYCTABHAS IMOBEPXHOCTD, & - OCTHCTHIN
OTPOCTOK, 7 — MOMEPEUHBIH OTPOCTOK, 8 — HUXKHAS CyCTaBHas MOBEPXHOCTD.

I'pyansie no3Bonku (puc. 14) oraMyaroTcs 0T HO3BOHKOB JIPYTHX OTHAE-
0B HaNMYHeM Ha OOKOBBIX MOBEPXHOCTAX TeNla pefeprsix AMOK: BEPXHUX U
nuxkHUX. [TocnenHue cmyxkar ans odpa3oBaHHUS CYCTABOB ¢ rofoBkamu pebep.
Ha nepenseil MOBEpXHOCTH KaXKIOTO NONEPEYHOr0 OTPOCTKA IPYIHLIX MO3BOH-
koB, 3a uckmouenneM XI v XII, umeetcs pebepran amka nonepeunozo ompo-
CcHKa 118 counielenns ¢ Oyropkom pedpa.



Tena rpyAHBIX TIO3BOHKOB KPYITHEE, YEM TeNa LIEHHBIX, H YBEIHYHBAIOTCA
ot I no XII nozsoHka. Kpyrioe no3BOHOYHOE OTBEPCTHC HECKONBKO MEHBLIMX
pa3MepoB, YeM Y LWEHHBIX NO3BOHKOB. OCTUCTBIE OTPOCTKY HNKHHLIC, HAlpaB-
JIEHBI K3aM M KHU3Y M depenHlieoOpa3sHO Hak/iaaslBaloTcd ApYr Ha jpyra. Ilo-
3TOMY IIOABKXHOCTh AaHHOTO OTAENa MO3BOHOYHHMKA Pe3KO OrpaHuyeHa (oco-
OeHHO pazrudaHue).

Puc. 14 — I'pyanHoO# MO3BOHOK; BH/ 1 CIIpaBa.

1 — nonepe4HbIH OTPOCTOK,

2 — pebepHas siMKa NOIMEPEYHOro oTpOCTKa,
3 — BEPXHHUM CYCTaBHOM OTPOCTOK,

4 — pepxnsa peOepHas sMKa,

5 — Teno no3BOHKA,

6 — HIkHAA peGepHas AMKa,

7 — HUOKHUH CYCTABHOM OTPOCTOK,

8 — OCTHCTBIH OTPOCTOK.

Hoscauunble no3BoukH {(puc. 15) xapakrepusyorcs 60s1ec MaCCHBHEIM,
yeM B APYTHX OTAENaX TI03BOHOYHHKA, SoGoBraHONH dopMmel TenoM. OctucTtble OT-
POCTKH MAaCCHBHBI H HalpaBieHbl K3aay NOYTH POPU3OHTAILHO, 3 CYCTABHBIE — Ca-
TUTTATBHO. DTHM 00BACHACTCS 00Jibluag MOABWXHOCTL MMOACHUYHOTO OTAC/A
NO3BOHOYHHKA. [103BOHOYHEIC OTBEPCTHA TPEYTONBHbLIE U HECKONBKO OOJIbIIE,
YeM Y FPYAHEBIX MO3BOHKOB, B CBA3M C HAIMYHEM B 3TOM OTAENE IIOSCHUYHOTO
YTONEHUSA CHMHBOIO MO3Ta.

Puc. 15 — [TosiCHH4 HBIH TIO3BOHOK;
BH[1 CIIPABa.

1 — OCTHCTHIH OTPOCTOK,

2 — nonepeyHsli OTPOCTOK,

3 — BepXHHUH CYCTaBHOHN OTPOCTOK,
4 — Teno no3BOHKA,

5 — HUKHMHA CyCTaBHOH OTPOCTOK.

KpecruoBble no3sorkH (puc. 16) y B3pociioro uenoBeka CpacTalorcs
ApYF € ApyroM u o0pasyloT eAHHYHO KOCTb — Kpecmel, UMEOLKM GopMy Tpe-
yroibHHKa. B KpecTue BblACASIOT pACILUPEHHOE KBEPXY OCHOGAHUE, KOTOPbIM
OH COCAMHAETCA ¢ V MOACHWYHBIM TIO3BOHKOM, M HallPaBJIECHHYIO KIHU3Y M KIle-
penu eepxywKy. Ha BOrny1oi NepCaHCH ma3o60it nosepxHOCmU KpecTUa BUI-
Hbl YETHIPE MOMEPEUHHIE THHUH — CIIEA CPALEHWA TCN KPECTLHOBBIX MO3BOHKOB.
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Ha BBIMyKI0M AOPCAIBbHON MOBEPXHOCTH, 3aMETHBI CPeOUHMuI, NpOMedNCy-
MOUNBIN U 1aMEPAIbHbIE Kpecmyogsie 2pefHu — CIEAbl CPALIEHUs OCTHCTHIX,
CYCTaBHBLIX ¥ TOMEPEUHBIX OTPOCTKOB KPECTLIOBBIX MO3BOHKOB. Y Ha ToH, M Ha
JAPYroH MOBEPXHOCTH HACYMTHIBACTCA TIO HETHIPE Napel KPECHMO8bIX omeep-
cmuil, yepe3 KOTOPBIC BLIXOAAT H3 KPECMI06020 KAHAAA BETBU CTTUHHOMO3TOBEIX
HEPBOB. BOKOBEIE OTNENE! KPECTLA — AAMEPANbHIE YACMU UMEIOT YIHKOSUOHbIE
nogepxnocmu N1 COWICHEHMA C© COOTBETCTBYIOIUMMHM CYCTaBHBIMH  TIO-
BEPXHOCTAMH TA30BBIX KOCTEH. Bepxyluka kpecTua CoeAuHASTCA ¢ KOMYHKOM.

Puc. 16 — Crpoenue kpecria H KONUHKa.

A — Bua cnepein: 1 - Ta3oBble KPECTIOBEIE OTBEPCTHA, 2 - MaTepasibHas 4acTh,
3 — BepXHHUI CYCTABHOH OTPOCTOK; 4 — OCHOBaHHUE KpecTua, 5 — MornepeuHbie
NWHKH, 6 — BepXyllKa KpecTua, 7 — komumk. b-Bun c3aau: 1 -- nopcanbHbie
KPeCTLIOBbIE OTBEPCTHSA, 2 — YITKOBH/IHAS MMOBEPXHOCTD, 3 — MPOMEKYTOUH BIH
KpecTLOBBIH rpedeHs; 4 — OCHOBaHUE KpecTLa, 5 — KOMUUKOBBIH por,

6 — KpecTUOBBIH por, 7 — CpeadnHHBIH KpeCTUOBBIH I'pedeHb, § — aopcanbHas
MOBEPXHOCTS, 9 —~ narepanbHbiil KPEeCTHOBIH rpebeHb,

10 — kpecTuoBas 6yrpucTocTs.

Konuukosbie No3BoHKH (puc. 16) obpa3yroT v B3pOCIoro yeioBeka o-
HY KOCTb — Konyuk TpeyronbHoit ¢dopmsei. OCHOBaHUE KOMYHKa HaINpasieHO
BBEPX, BEPXYLUKa — BHU3 W BIEPE.

PH3HOJOrHYeCKHe M3THOLI MO3BOHOYHOTO cT0J0a. [103BOHOYHBIH
CToNn® MMeeT M3rHOBl B PasiMuHBIX IAOCKOCTAX. JIopoos odpalied BBHIMYKIIO-
CTBIO BIiepe (WEHHbIH, NOACHUYHBI). Kugho3 oOpameH BBIMYKIOCTHIO Ha3al
(rpynno# u kpecTuOBBIH). UcKpHBIeHHe 103BOHOYHHUKA B CTOPORY — CKO/IUO3.
IlepBoic aBa ABAIOTCA PU3HONOTHYECKHMH U3rMOaMu, NOCHeIHNI BO3HUKAET B
pe3yJibTaTe pasauYHbIX NPOLECCOB U HA3hIBAETCR FTATONIOTHYECKUM.



I'pyanas kiaerka

I'pymirol oTnen NO3BOHOUYHMKA BMecTe C 12 napamu pebep w 2pyOunoi
00pa3yloT CKENET 2PYOHOU KiemKu, KOTOpas CIy)KUT BMCCTUJIMILEM Jit Opra-
HOB FpYyJHOMH niosioctH (puc. 17).

Puc. 17 — I'pyaHas kieTKka; BUJ CIepeay.

.H*A 1
==y : ' 5
X Y 3 1 — BepxHsAA anepTypa rpy AHOH KJIETKH,

2 — I pebpo,

3 — pyKOsiTKa rpyAHHBI,

4 — pebepHBIi XpsLy,

5 - TeNno rpyaMHHI,

6 — rpyIMHO-peOepHBIN CycTaB,
7 — pebepHas ayra,

& — X1I pebpo.

Pebpo (puc. 18) cocTouT U3 Oonbliel KOCHHON vacmu 1 MEHbIIEN XPA-
wesoi wacmu — pebeproro xpsuia. Kocrnas vacts pebpa — 310 cupaneobpas-
HO M30FHYTaA [IOCKAsk KOCTh, B KOTOPO# BBIACTAIOT ABA KOH1A ([103BOHOYHBIN 1
rpyavHHBIN), ABa Kpasd (BCpXHMHA M HWOKHUI) M [IBE [1OBEPXHOCTH (HApYKHYIO H
BHYTPeHHION). T103BOHOUHBIH KOHELl pedpa UMEET 20/108Ky pebpa, KOTOpas OT
OCTaILHOM YacTH pedpa, uiau mera pedpa, OTICIACTCS WieiKou peopa.

Ha suyTpeHneii moBepxHoCTU pebpa BAO/b €r0 HIKHCTO Kpasd TAHETCA
f0po3da pefpa, K KOTOPO NPHUIEKAT MexpeOepHBIE HEPR, aprepys U BeHa. Ha
HapyKHOH MOBEPXHOCTH pedpa psAaoM C [EHKON HAXOAKUTCS §y20poK pebpa.

Puc. 18 — Ieproe (A) u Bropoe (b)
npaesi¢c pebpa, BUI CBEPXY.

1 - yron pedpa,

2 — Gyropok pedpa,

3 — weiika pelpa,

4 — ronoBka pedpa,

5 -- 6opo31a TIOAKNOYRYHOH BCHBI,
6 - Teno pedpa.
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Pebep y uenoseka 12 nap. Bce OHU CBOMMM 3aJHUMH KOHLIAM COEHHIIS-
HOTCS € TeNIaMU IPYAHBIX TMO3BOHKOB. lepeanumy koHnamu 7 map Bepxmux pe-
Oep COeAMHAIOTCA ¢ TPy AMHON H B CBS3H € DTHUM HA3BIBAIOTCS UCHILHHbIMU pef-
pamu. 8—10 napel pebep NPHCOSANHAIOTCA CBOMMH XPAIAMHI HE K IPYAHHE, a K
Xpauly NpcABAYIIEro pedpa, Ol MONYYHIIM HazBaHUE JIOMCHbIX pebep. Pebpa
11-12 miapel camble KOpOTKHE, MEPEIHUE KOHIIB JIEXKAT CBOOOJHO B MJATKHX
TKaHAX. 210 Koiebdmomueca pebpa. Bee peGpa B Teye YeIOBEKa pacmosaraor-
Csl KOCO, TAK Kak MEepeHUE KOHLIbI UX JIEXKAT HUXKe 3aJJHHUX.

I'pyanna — npoponroeatas NINOCKas KOCTh, B KOTOPOH pa3siHuaiOT pyKo-
AMKY ZPYOUHBI, meao ZpyOURy! U Meyesuonsviii ompocmox (puc. 17). Ha Bepx-
HEM Kpac PyKOSITKH I'PYJAMHBI HAXONSATCS HETIAPHAS APEMHAA 8bIPE3Ka U NApHbIE
KrouuyHble gvipe3ku. Ha G0KOBBIX Kpasix PYKOATKH, TEIa M BEPXHUX OTHENOB
MEUYEBHAHOTO OTPOCTKA PACIIONAralOTCs pebepHble eblpe3Ku.

@opmbl rpyaHOit KaeTku. Bo3pacrHble W NOAOBLIE 0COGEHHOCTH
rpyaHoil kaerkH. Benuunna u gopma rpyaHoi KieTKy 3aBHCAT OT BO3pAcTa,
1oxa U UMEIOT MHAMBHAYyaNbHbIC pa3nuuus. opma rpyaHoH ki1eTku ObIBaeT
NAOCKOM, MJIMHAPHYECKOH 1 KOHHYECKOH. ¥ JTIofigH € XOpOLO Pa3BUTOH Myc-
KyJaTypoH W JIETKMMM IpyIHasf KJIETKa CTAHOBHTCS IMMPOKON, HO KOPOTKOM U
NpHOOPETALT KOHWYECKYIO POPMY: HIDKHAS €€ JACTh LKpe, YeM BepxHsas, pebpa
Mano HakioHeHbl. [lpn cradoM pasBUTHM MYCKynaTypbl W JETKHX TpyaHas
KJI€TKa CTAHOBMTCS Y3KOM M JUIMHHOH, mpuodperaer 1Uiockyo Gopmy, MpH Ko-
TOPOH OHA CHJIIBHO YILUIOUIEHA B II€PeAHE3afHCM MUaMETpe: NEepeaHsas CTeHKa
CTOMT NOYTH BEPTUKAJIBHO, pedpa CUIBHO HaKoHeHH. | [uauHapyuyeckas dopma
3aHHMAET MPOMEKYTOUYHOE MONOKEHNE MEXIY KOHMYECKOM M mnockoi. I'pya-
Has K1eTKa y HOBOPOXKICHHOTO UMEeT nupaMuanyio popmy. o 7 ser ona ya-
NUHERHad, OKOHYatenbHas gopMa socturaercs k 17-20 ronam. ¥ crapukoB oHa
YIUIMHECHA M YIUIOWICHA B lepeaHesanydemM Hanpapnenny. [pyanasg xieTka xeu-
[yilbl MEHEBILE, KOPOYC H YK€ B HWYKHEM OTIEHe, 00J1e€ OKPYTas, YeM ¥ MyX-
ynn. PopMa KIEeTKH HW3IMEHSETCA B CBA3U ¢ 3a0oneBaHUSIMM. 3aHsATHs (U3HYC-
CKHUMH YOPAKHEHHAMY CIIOCOOCTBYIOT €€ MPaBUIILHOMY Pa3BUTHIO.

SKELETON TORSO

The skeleton body consists of the spinal column and the chest.

Spine

The spine consisis of vertebrae, overlapping one another in series and referving
fo short spongy bones. It performs a supporting and protective functions in-
voived in the movement of the bodv and skull it defines human bipedalism. The

spine consists of 33 34 vertebrae. There are 5 spine: cervical, thoracic , lum-
bar, sacral, coccygeal.



Vertebrae in different parts of the spinal column have both similarities and a
common plan of structure, as well as the characteristic features of each of the
departments. Each vertebra has a body, an arc that closes the vertebral fora-
men. When connected these holes form the spinal canal in which the spinal cord
is located. From the arc vertebra extend processes: two upper and two lower ar-
ticular; transverse processes, right and left; and one directed posteriorly, spin-
OUS PrOCess.

The physiological curves of the spine. The spine is curved in different planes.
Lordosis is convex forward (cervical, lumbar). Kyphosis is convex back (thorac-
ic and sacral). Curvature of the spine to the side is called scoliosis. The first two
bends are physiological, the latter are the result of different processes called
abrnormal.

Rib cage

Thoracic spine with 12 pairs of ribs and the sternum form the skeleton of the
chest, which serves as a receptacle for the organs of the thoracic cavity.

A rib consists of a large part of the bone and cartilage of the lesser — rib carti-
lage. The bone of the rib is a spirally curved flat bone, which distinguishes the
two ends (vertebral and sternal), two ends (fop and boitom) and two surfaces
fexternal and internal). Vertebral end edge rib has a head which is separated
from the rest of the rib or ribs of the body by neck ribs.

On the inside surface of the rib_along the lower edge of the rib a furrow
stretches, which is adjacent 1o the intercostal nerve, artery and vein. On the out-
er surface of the rib a hump is adjacent to the neck.

Belly is an oblong flat bone, which distinguishes the sternum handle body of the
sternum and the xiphoid process. At the upper edge of the sternum handle there
are unpaired and paired jugular noich and clavicular notch. The side edges of
the handle body and the upper sections of the xiphoid process rib cuttings are
arranged.

Rib Cage Forms

The size and shape of the chest depends on the age, sex and have individual dif-
ferences. Shape of the chest is flat, cylindrical, and conical. People with well-
developed muscles and lungs a vib cage becomes wide, but shori and assumes a
conical shape: the lower part is wider than the top, edges a little tilted If the
weak development of muscles and light rib cage becomes long and narrow, it
acquires a flat shape in which it strongly flattened in the

anteroposterior diameter: the front wall is almost vertical, ribs swrongly in-
clined. The cvlindrical shape is somewhere in between the conical and flat.
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CKEJIET BEPXHEM KOHEUHOCTH

Bee kocTH BepxHE#H KOHEUHOCTH PasfestioT HA HOAC GEPXHCH KOHEYHO-
CMu i C60000HY10 6EPXHIOND KOHEYHOCMb.

Cxester nosica BepxHeit KOHE4YHOCTH

B ¢yHKUHOHANBHOM NJIAHE NOsAC BEPXHEH KOHEYHOCTH COEIUHACT CKENeT
ce00OAHON BepxHel KOHEYHOCTH co ckeneroM Tyjosuma. OH obpasoBaH no-
Narkoi 1 KirOYHLEH.

Jomatka (pyc. 19) npeacrapiser coOOH MIGCKYIO TPEYIOMbHOH opmsl
KOCTB, PacnojIOKEHHYIO Ha 3ajlHell MOBEPXHOCTH TyJoBHHIa. OHAa HMEET TpH
KpaA: 6epXHUil, MeOUATbHbIU U JTAMEPATLHLIE; MPU y2Ia: AamepaibHbil,
HUDICHUW U 8EpXHUN; 08¢ ROGEPXHOCHIU — PeDEePpHYIO U QupcaibHyro. Meau-
anbHbIA Kpal oOpameH K NO3BOHOYHOMY CTONOY, a JlaTepajibHBIA — K NOAMBI-
IIEYHOH AMKE.

JlatepanbHeIA yros1 yTOMIEH U UMEET CycmdsHyio énaouny. Hixnvi yron
JIOHATKH pacnonaraetcs Ha YpoBHe 7-8-ro pedpa W [1erke npoMIYHNbIBACTCS 1107
KOeH, BEpXHUI HAXOAUTCS MEKAY BEPXHUM M MEIUATBHBIM KPasMH JIONATKH.

PeGepras nOBEpXHOCTS JIONATKH OOpaIigHa K IpyIHO# KJIETKE, BOTHYTA U
obpasyct nedronamounyro amky. JlopcajibHas [IOBEPXHOCTH BhINYK1asd U UMe-
€T 0CMb, NYIIYIO OT MEOHATIBHOTO Kpas JIOTIATKH K JIaTepatbHOMY yriay. Beie
OCTH HaXOJIUTCAd HAOOCMHAA AMKA, HWXE — HOOOCMHAR AMKa. JlatepanbHo
OCThb JIOBATKY MEPEXOANT B OTPOCTOK — @kpomuon. Huke akpoMuoHa pacriono-
KEH KIAIOE0GUOHIIL OMPOCINOK.

Puc. 19 Jflonarka, npapas; sun c3any (A) u coepeau (b).

1 — MenmaneHEI Kpa#, 2 — JaTepanbHbiil Kpaii, 3 — BepXHuii kpaii, 4 — HIKHHT
yroiu, 5 — Bepxuuit yroi, 6 — naTepanbHblii yroiu, 7 — oCth TONATKH, & -~ HATOCT-
Hast AMKa, 9 — rrogocTHas AMka, 10  akpomuon, 11 — cycraBHas BraavHa,
12 - kmOBOBUAHBIN OTPOCTOK, 13 — BhIpeska nonarky, 14 — noanonaroyHas AMKa.
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Karounna (puc. 20) npencrasnser coboit S-o0pa3HO M3OTHYTYHO KOCTb.
Ona pacrnoiaraeTcs TOpU3OHTATBHO CTIEPELH 1 CBEPXY FPY/IHOH KIIETKH Ha I'pa-
HuLe ¢ weel. Kmodnua umeer ouagus v 0éa Inudusa — 2pyOuHHstil u axpo-
MUQTOHBLH .

Puc. 20 — Knrouuia, ripasas; Bun ceepXy (A) u cuusy (b).
1 — akpoMHanbLHBIH KOHEll, 2 — FPYAMEHBIA KOHEW, 3 - rpyaMHHas CycTaBHas
MOBEPXHOCTH, 4 -~ dKPOMHAIBHAS CYCTaBHAsd MOBEPXHOCTh, 5 — OyIpUcTOCTh
KJIFOBO-KIMOUHYHOM CBA3KM, 6 — BIAaBNEHHE peOEPHO- KIIIOUHYHON CBA3KY,

Cxener cBoOOQHOH BepXHell KOHEYHOCTH

CpoboaHas BepXHss KOHEYHOCTb COCTOMT U3 TPeX OTAENOB: Iwieya (oOpa-
30BAHO ILICUEBON KOCTBIO), TIPEANICYbS (00pa3oBaHO NOKTEBOH M NYIEBOM KOC-
TSMH ), KHCTH.

Ilneuesas Kocrb (puc. 21) OTHOCUTCS K JAMHHBIM TpyOYaTBIM KOCTAM,
uMeeT TeJO v JBa »MHpH3a. Ha npOoKCUManbHOM €€ aNMHQH3e pasinyanT 20/106-
ky. Ona ofpalueHa K JOMaTKe ¥ UMEET CYCTaBHYIO MOBEPXHOCTB, OTACICHHYIO
OT OCTaJIbHOM YacTH KOCTH anamomuueckoil mwienkou. Hinke anaroMmuyeckon
ieHKH ¢ naTepalibHOM CTOPOHBI HAXOIATCA ABa Oyzopka: Oonbluoii, obpalieH-
HBIH NaTepansHo, H Manblii, oOpatteHHbIH Bneped. O1 kawxuero u3 Oyropxos
KHHM3Y HAET rpebenp. Mexay Oyropkamu U rpeOHsMH nmeeTcs 6opozda. Hau-
6osee Cy)KEHHOEe MECTO IUIEUEeBOi KOCTHU HIDKE OYTOPKOB Ha3bIBACTCH XUpypei-
HecKoUl Weilkol, TaK KaK 3eCb 4acTo Npoucxoadar nepenombl. Ha narepanpnoii
FOREPXHOCTH Tejla KOCTH MMEETCs detbmoeudnan 0yzpucmocms. JIUCTaAbHbIH
MHGH?3 NNICUEBOH KOCTH 00pa3yeT MblU{e10K.

JlokTeBass xoctb (puc. 21). 310 TénuuyHas TpyOuaras KOCTh TPEXrpaHHOH
dopmel. TIpokcHMabHbIA 30H(H3 KOCTK (IPEACTABNEH JBYMA KOCTHBIMW Bbl-
CTYNaMH: MEPETHNM GCHEHUIIBIM OMPOCMKOM, U 33IHUM JIOKMEEbIM OMpPOCh-
Kom. Mex 1y 3TUMH OTPOCTKAMH HAXOAMTCA CYCTaBHas MOBEPXHOCTb — O/10K0-
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suoHan geipesxa. JlucranpHelil MUz 3aKpyriieH, obpasyer zotosky. Ot me-
AMATILHOTO Kpas FOJIOBKH OTXOIUT BHH3 HIUT0BHOHBIE OMPOCMOK.

Puc. 21 ~ Kocru npasoro nneya u npearuieyubs; BUI CIICPe/IH.
A — miedesad KOCTh: 1 - roJIOBKa NiieyeBOM KOCTH, 2 — aHATOMMYECKAs 1ueiika,
3 - Gompmoit Oyropok, 4 - Maneii 6yropok, 5 — mex6yropkosas 6oposna, 6 —
XUpypruveckas meika, 7 — AeIbTOBHAHAA OYrpucTOCTh, 8§ — TENO IUICYEBOU
KOCTH, 9 — Meamaneublid Haamblimenok, 10 — nmarepanbHbiil HaAMBIHIENOK,
11 — 6nox nneveBoit xoetH, 12 — ronoBka Melenka, 13 — BeHeunas IMKa.
b — kocTu npeastneynn: a — nyuenas KOCTE: 1 — ronoBka, 2 -- mekka,
3 —7ea0, 4 = OyrpucToCTb JIyueBOH KOCTH, 5 — MEXKKOCTHBIN Kpah,
6 — WHIOBAAHBIH OTPOCTOK, 7 - JIOKTeBas BEIPe3Ka; O — TOKTERAA KOCTb!
| — nokTeBol OTPOCTOK, 2 — BEHEYHBIH OTPOCTOK, 3 — GIOKOBMAHAA BEIPE3KA,
4 = myucBas Belpe3Ka, 3 — OYIPHCTOCTDb JIOKTEBOH KOCTH, 6 — Teno,
7 — MEXKOCTHBIH Kpai, 8 — HHIOBHIHBEIN CTPOCTOK, 9 — rojloBKA.

Jydenas xocre (puc. 21} ABnsercs anunHoN TpyOuatoi Kocrhto. [po-
KCUMAaJIbHbIH S1MGH3 HMeEeT 207106KY, HIDKE KOTOPOH paCIIONIONKEHB! WIEtKa Y
byepucmocmy Ayuegoit kocmu. Ha nuctanbHoOM snugimze UMeETCA CYCMaeHan
nogepxXHocmb N4 COeIMHEHNA ¢ 3amsacTeeM. C marepanbHOH CTOPOHBI Ha 3TOM
AUPU3E PacTIONOKCH IHIOBHOHBIIL OMPOCHOK.
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Kucrs (puc. 22) uMeer TpH OTAENA. 3anACHIbE, HACMb U RAALYUbL, KOTO-
pbli€, B CBO) OUEPeb, COCTOAT U3 OTJAENBHBIX PanaHr.

KocTH3aMmsiCTh f COCTOAT U3 JIBYX PAIOB KOPOTKHX I'yOuaThIX KOC-
TeH, paCroIOKEHHBIX OAWH HajA ApyrHM. K poKCHMaaBHOMY psily OTHOCHICH
KOCTH (CO CTOPOHBI OOCNBINOTO NANblia). AA0be8UOHARA, HONYIYHHAA, mpex-
2pannas, 20poxoeudHas. JIucTabHeIi paa (Co cropoHst GoNBLIOro nankLa) co-
CTaBJIAIOT KOCTH: KOCHb-MPAneua, mpaneyuesuonas, 201064amasa i Kproi-
KOGUOHAA.

KocCTHsCTH - 3TO IATh KOPOTKHUX TPYOUATHIX KOCTEH, B KAXKIOH H3
KOTOPBIX Pa3/IHyalOT: OCHO8AHUE — YTOJIEHHBIA KOHeEL, 0OpallicHHBIH K 3ar-
CTHIO; ME0 U 2Z0/106KY — 3aKPYTNEHHBIA JUCTAIbHbII KOHELL KOCTH.

KocTumans i e B — ¢ananri, koporkue TpyoyaTeie kocTH. Kaxapii
naneyu cocrouT U3 ipex (ajlaHr: MPOKCUMAIbHOU, CPEOHell u OucmanbRou.
HCKaoueHHe COCTaBNgeT [EPBbIA Tajiell, UMEIOUMi TONBKC ABe (anaHrH —
MPOKCUMANBHYIC U AUCTATIBHYIO.

Puc. 22 — KoCrd KUCTH, NMparoi; J1a-
JOHHAS [TOBEPXHOCTS.

I'— napbeBUaHAf,

2 — NOJIyTYHHaS,

3 — TpexrpaHHasi,

4 — ropoXoBUAHAA,

5 — KOCTB-Tpaneums,

6 — TpanenueBMaHa,

7 — ronoBuaras,

8 — KprOYKOBH/IHAS,

9 — I-V macTHbI€ KOCTH,

10 — npokcHManbHbIE Pananry,
11 — cpeanue pananry,

12 — pucranbHbie (Horresbie) dhanaHry,
13 — cecaMOBUIHBIE KOCTH.

SKELETON UPPER EXTREMETIES

All kones of the upper extremity are divided into the belt of the upper limb and
the free upper limb.

The bones of the upper limb girdle.
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Functionally upper limb girdle connects the skeleton of free upper limb with the
skeleton of the trunk. It is formed by the scapula and clavicle.

The blade is a flat triangular shape bone, on the back surface of the trunk. It has
three edges. the upper, medial and lateral; three angles: lateral, upper and low-
er; two faces - and the dorsal rib.

The clavicle is a S-shaped curved bone. 1t is placed horizontally on top and front
of the chest at the boundary with the neck. The clavicle has diaphysis and two
epiphysis — sternal and acromial.

Bones of free upper limb

Free upper limb consists of three divisions: the shoulder (formed by humerus),
forearm (formed by the ulna and radius) of the brush.

The humerus refers to the long bones, has a body and two epiphysis. At the
proximal epiphysis of it a head is distinguished. It faces the blade and has an
articular surface, separated from the rest of the bones of the anatomical neck.
Below the anatomical neck on the lateral side there are two tubercles: a large,
laterally reversed, and light, facing forward. From each of the bumps down
there is a crest. Between the tubercles and crests there is a furrow. The most
narrowed location of the humerus below the tubercles is called the surgical
neck, as there are frequent fractures. On the lateral surface of the body there is
a bone deltoid tuberosity. The distal epiphysis of the humerus forms the condyle.

Ulna is a typical tubular bone of a triangular shape. The proximal epiphysis of
the bone is represented by two bony prominences: the front of the coronoid
process, and the back of the olecranon. Between these processes there is an ar-
ticular surface - trochlear notch. The distal epiphysis rounded forms a head.
From the medial edge of the head moves down the stvloid process.

The radius is a long tubular borne. The proximal epiphysis has a head, which is
located below the neck, and tuberosity of the radius. At the distal epiphysis there
is an articular surface for connection to a wrist. On the lateral side of this
epiphysis there is a styloid process.

The wrist has three divisions. the carpus, metacarpus and fingers. which in turn
consist of individual phalanxes.

The wrist bones are composed of two rows of short spongy bones, one above the
other. Bones (from the thumb): navicular, semilunar, triangular, pisiform are
refered to the proximal vaw. Distal row (from the thumb} make bones: trapezoid
bone, trapezoid, capitaic and hamate,

Metacarpus bones - these are five short tubular bones, each of which are distin-
guished. base - enlarged end facing the wrist; body and head - rounded distal
end of the bone.

Finger bones- phalanges, short tubular bones. Each finger has three phalanges:
proximal, middle, and distal. The exception is the first finger that has only two
phalanges - proximal and distal.



CKEJIET HIDKHEHW KOHEYHOCTU

Bce KOCTH HMKHEH KOHEUHOCTH pazdelsiioT HA ROAC HUMCHEU KOHEYHO-
cmu Vi C60600HYI0 HUNCHION) KOHEYHOCHb.

Creder nosica HHKHEeH KCHeYHOCTH

[Tosic HH>KHEHM KOHEYHOCTH COSIMHSAET CBOOOAHYIO HIDKHIOKI KQHEYHOCTD
¢ TynounieM. K nosicy HIokHeH KOHEUHOCTH OTHOCHTCH Ta30Bas KOCTS.

Ta3zoBasa koers (puc. 23) mapHas, riocKas, HenpaBHibHON Gopmbl. Cia-
JI4 0lia COSAUHACTCA ¢ KPECTLIOM, a cnepead 00e Ta30BbIC KOCTH COEAMHAITCS
JPYT € APYTOM NOOKOBBIM CuMbpH30M, 00pasys mas.

Ta30Bag KOCTb COCTOMT H3 MOO6300UIHOW, CEOWTUIHOU U J100K06OU
Kocmeli, KOTOpBIE YYaCTBYIOT B 00pa30BaHHU GEPHUTYHCHON §nAOUHbI, CIiyXKa-~
e AJ18 CoeIMHERMS Ta3a ¢ OeipeHHOM KOCTEIO.

[Tloas3nomHAA KOCTb PACHOI0KEHA CBEPXY. OT BEPTILYKHOH BIIa-
aunbl. OHa HMCET YTOJNILEHHYIO YaCTh — Meio, TIPUHUMAOLIYIO yuacTHe B 00-
pa3oBaHUU BEPTIYXKHOH BIAAHHE, U Kpsiro. BepxHuit Kpai kpbljia Ha3pIBaeTCA
nooes3downsm zpebnem. Criepend TOAB3MOWHbIH rpebeHp OKaHYHBAETCS
8epxHell nepeoHeli n006300WHOI ocmbl0, A HECKOJILKO HIDKE €€ PacioNaraeTcs
HUMNCHAA NePeOHAA noode3dowinan ocme. Ha 3amHeM Kpae Kpbula BaxoJATCs
3a0HUE ROOB300WIHbIE OCIMU — BEPXHAA U HUMNCHAA. BHYTPEHHAS NOBEPXHOCTh
NMOAB3NOIIHON KOCTH o0pazyer yriyoneHde — node3oomnyio amky. C3anu u
MEQHAIIbLHO Ha KOCTU HAXOAUTCH VHIKOGUOHAA NOGEPXHOCHb, ClyXKalllas Ajut
COCIAUHEHUS C KPECTLIOM.

CepganvmHasa KOCT b Pacronaracrcsi KHU3y OT BEPTIIY>KHOM Bna-
auHbl. OHA UMEET meao, KOTopoe TIPOACIDKACTCA B 6€meb, COEAUHAIONLYIOCA ¢
J100KOBOM KOCTHIO. B Mecre naruda koctu ofpasyercst BBICTYII — CeQ@IUHbII
dyzop. Beile Hero pacrnofaracTcs CeOWiIRU{HAA OChtb, HAJl KOTOPOH HaXOaMICA
Donbuas CeOaNUUHAA 6bIPE3KA, 2 HIDKE MEKLY 3TOU OCTbIO M CEAANUIUHKIM
Oyrpom, BUJHA MARAA CCOWIUUIHAR 6bIPE3KA.

JTobKOBAS KOCT b 3aHUMAET IIepeTHUE OTAEIBI Ta30BOH KOocTH. OHa
COCTOMT U3 mea ¥ 6epxXHell u Huxcnei éemeeit. JIoOKOBas KOCTb BMECTE C Ce-
JANVIIHOMN OrpaHUuYMBACT 3dnupameibHoe omeepcmue.

SKELETON LOWER LIMB

All bones of the lower extremity are divided into the belt of the lower extremity
and lower extremity free.

The bones of the lower limb girdle. The lower limb belt connects the free lower
timb to the body. To the belt of the lower limb relates the hip bone.
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The hip bone is flat, irregularly shaped. Behind it is connected to the sacrum,
and the two front hip bones are connected with each other by pubic symphysis io
form a pelvis.

Pelvic bone consists of the ilium, ischium and pubic bones, which are involved in
the formation of the acetabulum, which serves to connect the pelvis and femur.

Puc. 23 — Tasopad kocTe, npaBad; BUA c3anu (A) u usHytpu (b).
1 — noAB3AOIMHAA KOCTh, 2 — BOAB3IOIIHASL IMKA, 3 —Ce/laIMIIHaA KOCTb,

4 — BepTilyXHad BNaAnHHa, 5 — TENO MOAB3AOIIHONK KOCTH, 6 — KPBUIO ITOAB3A0OLL-
HOH KOCTH, 7 — MOAB3A0LWIHBIH I'PebeHb, 8§ — BepxHss niepenHss MoJB3XOMHaA
OCTb, 9 — HIDKHAA NMepeHAs MOAB3/I0MIHAA OCTh, 10 — BepXHsist 3aQHs1s N0~
B3/I0ILIHAS OCTh, 11 — HMXKHAS 3a]THASA TTOJAB3AOIIHAN OCTh, 12 — 100K0BAA KOCTb,
13 — nopesaouHas GYrpUeTocTh, 14 ~ ylilkOBHMHAS MIOBEPXHOCT, 15 — BepXHAd
BETBb JIOOKOBOM KOCTH, 16— HUKHAS BETBB JIOOKOBOM KOoCTH, 17 — Teno nobko-
BOM KOCTH, 18 — TeJ10 cegavInHOM KOCTH, 19 — BeTBL CeaanuiHoH KOCTH,
20 — cepanuimuslii Oyrop, 21 — cenanuinHas octh, 22 —00sblIas CEAANUILIHAA
BEIpE3Ka, 23 — MaJiast CeAATHIIHAs BhIpe3Ka, 24 — 3arMpaTe/IEHOE OTBEPCTUE,
25 — cuMdpuzraibHasg MOBEPXHOCTD.

Tas kak neaoe. Paznyuaior Oonb1I0N U Matbiil Ta3. ['paHuIa MexIy HH-
MU Ha3bIBa€TCs NOTpaHUYHOH JIMHKHEHA. OHa NPOXOIUT uepe3 MBIC, IO AYrood-
PasHBIM JIMHHUAM IOAB3LOLIHBIX KOCTEH, JIOHHBIM rpebellikaMm, MO BEepXHEMY
Kpary cuM$pH3a. HoiblloH Ta3 OrpaHHYEH KPBUILAMH TOAB3AOUIHBIX KOCTEH M
TEAOM TISTOTO TOSCHHYHOIO NMO3BOHKA. Maielli Taz o0pa3zosaH NOOKOBBIMMA U
CENAMILHAIMH KOCTAMM, KPECTUOM M KONMYMKOM. B MaliomM Tasy pa3jM4aroT
BEPXHIOWO anepTypy (BXox), NONOCTb U HIDKHIOKO anepTypy (BBIXOJ).

B nosiocté manoro Tasa HaxoAsTCs MOYEBOH My3bIpb, MOUYETOYHHKH,
[psMas KHIIKA K [OJIOBBIE OPraHsl (Y JKeHIMH: MaTKa, MaTo4HbIe TPYOL! U HU-
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HHUK, ¥ MYXYHH:. TIPCACTATEC/IbHAA XKEIC3a, CEMCHHBIC ITY3BIPEKH, CEMABLIHOCS-
1ye npoTokn). JKeHCKuid 7a3 wupe MYMKCKOTO, KPbL/ibA HOAB3AOUIHEIX KOCTeH
KEHIIMHBI G0Jlee pa3BEPHYTHI, MBIC MEHEE BLICTYNACT B MOJIOCTh Ta3a, KPecTell
uIMpe ¥ MeHbIle U30THYT. Myskckoif Ta3 Oosee BBICOK K 30K, a XeHCKHH — 60-
Jice NMPOK, HU30K N eMOX. Dopma U pa3Mepsl Tasa MPETEPIIEBAIOT 3HAYUTEND-
Hbl€ H3MEHEHUS B MPOLECCE TTOCTHATATLHOTO PA3BUTHS NOJ ZSHCTBUEM MBI H
TONOBLIX TOPMOHOB.

The pelvis as a whole. The age, sex and individual characteristics of the pelvis

There is a large and small pelvis. The boundary between them is called the
boundary line. It passes through the cape, on arcuate lineiliac, pubic scallops
along the upper edge of the symphysis. Large pelvis is limited by iliac wings and
body of the fifth lumbar vertebra. Small pelvis is formed by the pubic and ischial
bones, sacrum and coccyx. ‘

In the pelvic cavity there is the bladder, urefers, rectum and sexual organs
(women. the uterus, failopian rhbes and ovaries, in men: prostate, seminal ve-
sicles, vas deferens). Female pelvis is wider than male, iliac wings in woman are
more deployed. Male pelvis is higher and narrow, and women’s

is wider, low and recessed.

Ckeiter ¢BOGOiHON HHXKHCH KOHCYHOCTH

CpoboaHas HWKHSAS KOHEYHOCTh COCTONT U3 TPeX OTACoB: Hedpa (06pa-
30BaHO GeapeHHON KOCThIO), 2oneHu (06pazoBaHO GonbleGepHOBO M Mano-
epLOBOH KOCTSIMM), CHIONbI.

beapennasi kocrb (puc. 24) -- Hanbosee KpynHas auMHHAS TpyOuartas
kocTh. CocTouT K13 auatnia U ApyX >nMUGH30B, MPOKCUMAIEHOIO U JMCTAABHO-
ro. Teao xocTH uMeeT LMIRHAPHYECKYIO HOPMY U HECKONBLKO M30THYTO BIISpPEN.
Ha npokcuMansHoM onucuze GcapeHHOH KOCTH HAXCAWTCH €€ 2ot08Ka. 1 0108-
Ka COeNHHAETCA C TENOM KOCTH welko#. B mMecte nepexcna royioBku B meiky
HaxonaTcs Apa Oyropka: Gonmpuioli u manvii eepmenst. Cnepeiyd OHU COEANHE-
Hbl MEHCEEPMETBHOU TNHHCH, A C3a1H — MENCEEPMEALHMM 2pebHem. [lvc-
TAJILHBI 3H(K3 OepeHHON KOCTH PACIUPACTCA B IBA MBIHIEIKA — MEOHATH-
HOIR U AAMEPATLHBIR — C MENCMBIUCIK060U AMKOH MEOKAY HHMM. Ha Goko-
BblX TIOBEPXHOCTAX KOCTH, HECKOABKO BBIIIE CYCTARHBIX NOBEPXHOCTEH MBILIET-
KOB, HAXOATCSH BRICTYIbI — MEOUATbHBIE B 1AM CPaTbHbIN HAOMbIN{EIKU.

HazxonenHHK HaXOOWTCs choepefd JUCTANLHOro smuduza OeapeHHON
KOCTH. ITO camas KpyTiHas CeCaMOBHIHAA KOCTh CKEJIETa, OKPYIias, 3aKoyetia
B CYXOXKHJIME YETHIPEXTIIARCH MBImb Gelpa.
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Puc. — 24 Koctn 6eapa u rojienu, mpaeele.
A — OepeHHas KOCTh {2 — BUJI CIICpeny, O — BUA ¢3aam). 1 — Tenno HenpeHHOM
KOCTH, 2 — rosioBka GeipeHno KoCTH, 3 — Lieiika 6eapenHoi KocTy,

4 — 6onpLICH BepTen, S — Manklil BepTe, 6 — LIepoxoBaTas JIMHUA, 7 — AroAuu4-
Has OyrpUCTOCTb, 8 — MeAMATBHBIA MBHEENOK, 9 — MaTepaibHbIH MBIIICIIOK,
10 — MeauanbLHBIA HAAMBIIEIOK, 11 — JlaTepanbHslii HAZAMBILIENOK,

12 — Me>KMBIIIENKOBasA SMKa.

b — xoctu roficHu: a — 6onpmebepLoBas Kocth: | — Teno, 2 — MeauaJbHBIH MbI-
mIeNoK, 3 — maTepaibHblil MBIIIETIOK, 4 — MEXKMBIIETIKOBOE BO3BBILIEHHE,

5 — OyrpHCTOCTh OONBILEOEPUOBOI KOCTH, 6 — niepeIHUi KpaH, 7 — MeaiMaIbHas
noaAbDKKa, 8 — ManobeptioBas Boipe3ka; 0 — MaodepuoBas Kocre: 1 — Teno,
2= ronoBka, 3 — narepaibHas JOABDKKA.

Bonbiebepuosas kocTh (puc. 24) pacnofiokeHa ¢ MeAHalbHOM CTOPO-
HEI rosieHd. CocToMT U3 auadisa v ABYX 2MnKQu3oB. Te10 KOCTH TpexrpatHon
¢opmsl. [IpokcHMaNbHbIN 3MHGH3 pacliMpeH U 00pa3yeT d6a Mptuje1Ka: Meou-
WIbHBIL 1 AAMEPAIbHBIN, & MEXIY HUMU MENCMBIULEIKOB0E GO38bILHCHUE.
JiuctanpHsiit anuHdH3 Hecer Ha cebe HUNCHIONW CYCHMAGHYI) HOSEPXHOCHIb U
OKaHYMBAETCA KOCTHBIM OTPOCTKOM — MeQUATbHOU J100bIHCKOU.

ManobepuoBas kocth (puc. Puc 24) pacno.io)keHa Ha rojieHH JlaTepaib-
Ho. CoctonT u3 auaduza u aAByx >nudu3oB. [Ipokcumanbabii nngnu3 3aKkanuu-
BACTCH 20.306K0M, 2 NACTAIBHBIA 00PA3YET AAMEPUATLHYH) TO0BIHCKY .

The free lower limb skeleton

The free lower limb skeleton consists of three parts: the femur (the thigh bone is
Jormed), the tibia(formed by the tibia and fibula). foot.
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KocTn cTOonbl

Crona cOCTOUT U3 TpeX OT/ENOB. RPEONTIOCHbI, WIOCHBL U AATbHEE
{puc. 25). -
Koctu npenninatcH b o0BeRUHSIOT CEMb KOPOTKHX I'yOUaThiX
KOCTEH, PacTioNIOKEHHBIX B 1BA PAAA: IPOKCUMAJIBHBIN (3aTHHI) P COCTOHT M3
MAPAHHOI U NAMOYHON Kocmeit, & TUCTANBHLIA {TlepeaHuil) — U3 J1adbesud-
HOH, MEOUANbHOW, NPOMEICYIOYHOI U NAMEPATLHON KIUHOSUOHBIX KOCHel
U Ky@oeuonoi Kocmu.

finocHeBBC KOCTW BKIOYAOT NATH KOPOTKHUX TPYOUATHIX KOC-
TEH, COCTOAIMX KaxkIast U3 oCHosarun, meia U 20;4068Ku. OCHOBAHHS NITHOCHE-
BEIX KOCTEH TIPHIIEKAT K KOCTAM NMPENIUIIOCHD], @ TONOBKH — K OCHOBaHHWAM CO-
OTBETCTRYIOLIMX [IPOKCHMANBHBIX (PaIaHT.

KocTn manspueB Cronbl COCTOAT W3 (hatan: APOKCUMLIbHOL,
cpeonedi u SucmanbHoli. ICKIoueHUe cocrapiser OONbiOM Naiel, HE UMEto-
LM CperHen janaHry.

Puc. 25— Koctu cronst, nmparoii.

1 — mATOYHAA KOCTE,

2 - TapanHasg KOCTh,

3~ naanbeBUIHAA KOCTE,

4 — kyboBHaHAA KOCTb,

S — KIMHOBWAHBIC KOCTH,

6 — IIJHOCHEBBIE KOCTH,

7 — NpOKCHMAJIbHBIC (aJlaHTH,
8 — cpenuune pananry,

9 — gucrasphble hanaHri.

The foot bones
The foot consists of three divisions: the tarsal, metatarsal and toes.
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CKEJIET I'OJIOBbI (UEPEIT)

Ckener ronoBsl NPEICTaBlEH KOCTAMM Yeperna, CPEeaH KOTOPhIX BbIIE/sn-
10T KOCTU MO3206020 Yepena U Kocmu auyeeo2o uepena (puc. 26, 27, 28). Koc-
TH MO3IOBOro uepefia GOPMHpPYIOT BMECTHIIMILE /U1 I'OJOBHOIO MO3ra U o8pa-
3yIOT AOJIOCTH [J1A OpraHoB 4yBCTB. KOCTH nMLEBOro 4epena COCTaBNsIOT CKe-
7T HA4YATbHBIX OTACNOB AbIXATCNBHON H NMUUICBAPHTENBHOH CUCTEM.
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Puc. 26 -- KocTh depena;
BHJI CTIEpeM.

1 — nobuas,

2 — T¢MeHHa4,

3 — BHCOYHa4,

4 — KIMHOBH/IHAA,

S — pelpeTyaTas,

6 —cne3Has,

7~ HOCOBAS,

8 — ckynoBas,

O — BepXHAA YENIOCTE,
10 — iiMkHA% HOCOBasi PaKOBHMHA,
11 — comnuk,

12— HWDKHASA YETHOCTh.

Puc. 27 — Koctu yepena; sun,
CHapYXH.

1 — TemenHas,
2 - BHCOYHad,
3 — kmHOBMAHAA,

4 - ncObHas,
5 — HOCOBaA,
6 — cnesuas,

7 — pewmieryaras,

8 — cKyJioBaH,

9 — BepXHAA YSNOCTh,
10 -- HIDXHAS YeoCTh,
11 - 3arbnoyHasn.



Puc. 28 — Koctu uepena;
BUJI M3HYTPH.
I — nobnas,
2 — TEMEHHas,
3 — 3aThLIOYKAd,
2 4 — BHCOUHAA,
5 - KJIMHOBUAHAA,
6 — COLLUHUK,
7 — nHeOHas,
8 — HIKHSS YETOCTh,
9 — BepxHAA YEMOCTh,
10 — HPOKHAA HOCOBAsl PakoBHHA,
11 — pemeTuaras,
12 -- HOCOBAS.

Koctn uepena mMeloT padmduuyio (opMy. HekoTopbic M3 HHX conepkat
BHYTPH NOJOCTH, 3aTlIOJIHEHHBIE BO3MYXOM. JTO BEPXHAS HEMOCTh, PEilCTHaATad,
JIOOHaA, KIHHOBHIHAA KOCTH. TakHe MONOCTH Ha3blRarOTCA BO3AYXOHOCHBIMHU Na-
3yXaMH, UJTH CHHyCcaMH. OHM COOOLIAtOTCA C HOCOBOH MOMOCTHIO, 32 HCKITFOUEHHEM
BO3AYXOHOCHBIX NGIOCTEN BHCOUHOM KOCTH, COOOLIAIOMIMXCS ¢ HOCOTNOTKoH. B
CBS3U C CMJIBHBIM Pa3BUTHEM MO3ra CBOJL UEpEMa Y YENOBEKA OUCHL BBHTYKIIbIH U
3aKpyriieHHsl. O6beM yepentHoM kopodkH coctasnsaet oxono 1500 e’

General characteristics of the skull

The skeletorn of the head is represented by the bones of the skull including iso-
lated bones of the cranial and facial bones of the skull. The bones of the cranium
form a receptacle for the brain and form a cavity for the senses. The bones of
the facial skull make up the skeleton of the initial parts of the respiratory and
digestive systems. The bones of the skull have different shapes. Some contair
within them the cavity filled with air. These are the maxilla, ethmoid, frontal,
sphenoid bones. The cavities are called pneumatic sinuses or sinuses. They
communicate with the nasal cavity with the exception of the temporal bone
preumatic cavities communicating with the nasopharvnx. Due to the strong de-
velopment of the skull human fornix is very convex and rounded.

Mosrosoii orien yepena

K mo3roBomy ucpery oTHocHuTed 8 xocTeil: 2 mapuble (TeMeHHas W BH-
couHas} ¥ 4 Henapuele (nOOHas. 3aTBUIOYHAS, KIMHOBUIHAS W peluerdyaras)
KOCTH.



Jlo6nas kocTh {puc. 29) pacnonaraercd Knepean OT NAPHLIX TeMEHHBIX
koctei. B TOOHOIR KOCTH BBUIEIIIOT JOOHYI0 Yeulyio, HOCO8YIO U Z1A3RUYHbIEC
yacmu. Jlobhas yelmys y4aCTByeT B 00pa3oBaHHH CBOJA 4Yepena u NpeicTaBii-
eT ¢o0oii KOCTHYIO IUTACTHHKY, oOpallieHHyo Knepeay. Ha Boinykioi wapyx-
HOM NMOBEPXHOCTH 3aMETEH NNapHbIN BRICTYN — JI0OHbML Oyzop. BHu3y yeinys ne-
PEXONUT B CIAZHHYHBLIC YACTH, KOTOPAIE NPENCTABNAOT COOOH ABE TOHKHE MNa-
CTHHKH, OTXOISIIME OT HellYH k3agu. OcTpble MTMHMU Nepexoaa JIOOHOH uemyH
B FJIa3HWYHbIE YACTH HA3LIBAKOTCA HAO2TA3HUYHbIMU Kpaamu. Hajl HUMHA HaXo-
JATCSL AYrooOpasHbie BalMkW — HAdOpogHste Oyzu. YIUIOLIEHHAsS NOBEPXHOCTD
MEXIY ABYMs HaAOPOBHEIMHU AYTaMH HOCUT Ha3BaHHUE HAONEPEHOChe.

56 8 7

A

Puc. 29 — Jlobnas koctb; BUM criepenu (A), 4 c3aiu ¥ cHu3y (b).

1 — no6Has veruys, 2 - 106HBIA Oyrop, 3 - BUCOWHasA TMHUA, 4 — CKYJIOBOM
OTPOCTOK, S — HAXOpOBHAA nyra, 6 — HaArIa3HUYHBIHA KpaH, 7 — nobHas
BBIPE3KA, 8 — HOCOBAA HacTh, 9 — rna3HuuHas 4acTs, |0 — HaanepeHocke,
11 — Bucounas nuHus, 12 ~TeMeHHOH Kpaii, 13 - anepTypa NOOHOMH NasyxH,
14 — sMKa ce3HOM xkenesbl, 15 — pelueryaras Boipe3ka.

3arbitownas kocrb (puc. 30) HaxoAUTCA C3aAM U CBepXy uepena. Ee co-
CTaB/LAKOT YETHIPE YACTH, PACIIONOXKEHHBIE BOKPYT 001020 3GMbLAI0YHOZ0
omeepcmust. Cicpenm — basuraapuan yacmsp, ¢ OOKOB - HaApHble AAMeEPaibHbIE
yacmu, a C3a N — JAMBLIOHHAA YeuyA.

BHyTpeHHAs MOBEPXHOCTh Oa3MILAPHOH YacTH NPY COCAMHEHHH C TC/IOM
KJIMHOBH/AHOM KOCTH 00pa3yeT HAKIOHHYIO fIOMIAAKY — ckam. Ha Hiuokiieid no-
BEPXHOCTH KaXKIOi M3 JIATEPAIbHBIX HACTEH UMEETCS 3amMbLIOYHbII MbILHEAOK.
CKBO3b MBILLENKM NPOXOAUT KAHAR HOOBA3GIMHO20 Hepsa. Ha nepennem kpae
TAaTEPAIbHON YaCTU XOPOLLO BbIPAXKEHA APEMHAA EbIPE3KA.

B nedTpe BHYTpPEHHEH MOBEPXHOCTH 3aTLIIOMHON YeU1YH HaXOAUTCS Kpe-
cmoobpasnoe gozeébliwenue. Kauzy o1 Hero 110 60/1BIIOrO 3aTEIIOYHOrO OTBEP-
CTHA TAHETCA 6HYMPEHHUT 3AMbITI0YHbIN 2pefenb. Ha HApY>KHON MOBEPXHOCTH
3aTHUIOYHON Yelllyd BBIACIACTCS HAPYHCHBIN 3AMbLIOYHIIN 6bICMYH, OT KOTO-
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POTO B JIaTePATbHEIC CTOPOHBI HAIIPABIIIOTCA 8EPXHUE 8bIHHbIC IUHUU, 3 KHU3Y
TAHCTCH HAPYICHBIA 3ambliovHbli 2pebens. [IpuMepno 1iocepeanne Mexay
HAPYXKHBIM 3aTHIJIOYHBIM BEICTYIIOM U OONBIIUM 3aTBUIOYHBIM OTBEPCTHEM rpe-
OeHb MepeceKaeTcs ¢ MONEePEYHO WILYLIECH HUIICHEH GbIHHON AUMUEH.

b

Puc. 30 - 3ateiiouHas KoCTh; Bua criepeiu (A) m cepxy u czanu v cHuzy (b).
I - 3aTbLTOYHAS Yelltyd, 2 — BHYTPEHHHI 2aThUIOUHBIH BHICTYI, 3 — KpecToob-
pa3HOe BO3BRIMEHHe, 4 — 60po3aa MOMePeTHOro CHHYCa, S — BHYTPEHHHH 3aThl-
A0uHbIM rpedens, 6 — speMHBIH OTPOCTOK, 7 — sipeMHas BbIpe3ka, § — Gazunsp-
Has 1acTh, 9 — GonkLioe 3aTbNIONHOE OTBEpeTHE, 10 — naTepanbHas yacTs,

11 - Gopo3ia CUTMOBHMAHOTO CUHYCa, 12 — 60po3aa BEPXHETD CaruTTaIbHOTO
cuHyca, |3 — Hapy KHBIH 3aTHITOYHBIA BRICTYI, 14 — BEpXHss BbifiHas JAUHHS,
15 — HuKHEA BRIFHAS THHUS, |6 — HAPYKHBIH 3aThIIOUHbIH I'PEOEHB,

17 — 3aTHINOYHBIH MBIETOK, 18 — rtoTouHelil Oyropox, 19 -- 3014,
BBEACHHBIH B MNOTbA3BIYHBINM KaHan,

Kaunosuanasi Kocth (pric. 31) 3aHUMaeT LEHTPaiEHOE MECTO B OCHOBA-
HUM 4eperna. 1lo gopme 3Ta HemapHas KOCTh HarioMuHaer Oabouky. B KocTH
BBIIENSIOT CASIYIONHE YaCTH: He1o, MapHbIe Kpblaba: OGonblliMe W Majble, U
napHbie KPBLTOGUOHBIC OMPOCIKU.

Teno KMMHOBUIHOW kOCTH uMeeT KyOopuuHYiO dopMy. OHO COIEPKUT
BO3AYXOHOCHYO T1a3yXy, COOOIAIOMYIOCK Cliepeld ¢ HOCOBOW HONocThO, Ha
BEPXHEH MOBEPXHOCTH 1a2yXH €CTh YIITyONeHUue — mypeyukoe ¢ed1o, TOE pactio-
naraeTCA BHIOKPUHHAS JKeneza — THNodus. Y OCHOBAHHA KAXKAOrO M3 MalbiX
KPBIJIBEB PACHIONAraeTCs 3pumeibHblit Kanan. UYepes Hero B MasHHULY MPOXoaaT
3pUTENBHRIN HEPR M [JIa3i1as apTEpHs. ¥ OCHOBAaHHA OOMBUIMX KPHLUTHER HAXo-
JATCSH OMEEPCHUsA: Kpyzioe, 06aIbHOC U ocmuchioe. Mexny OonplIuMH B Ma-
JIBIMM KPBUTBSIME HAXOIMTCA GEPXUAA 2AAZHUYHAA wie/tb. KpPBUIOBHIHBIC OTPO-
CTKW KIIHHOBHJIHOM KOCTH MAYT BEPTUKATIBHO BHU3 OT €€ TENA.

Peunreryaras kocry (puc. 32) pacnonaraercs Knepean OT KIMHOBHIHOH
KOCTH. B PELIETYATOR BhIpe3Ke JI0OHOH KOCTU, MEXKIY €€ IIIa3HUYHLIMH 4acTs-
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M. OHa COCTOHT U3 ABYX RAACHIIIOK — pellemiamon u REPReHOUKY IAPHON —
U pelemuamozo 1aouputma.

Pemeryaras IaCTHHKa pacnojlaraeTcs NOPU3OHTAILHO B pelleT4aroit
BeIpe3ke J106HOH KocTH. OHa uMeeT 0ONBIIoe KOIMYECTBO OTBEPCTHH, a B cpe-
JIMHHOM TIOCKOCTH OT Hee OTXOAMT oOpallleHHBIM KBEpXY KOCTHBIH BBICTYN,
nemyuwunsiiy zpebens. Hepes OTBEPCTHA peHIETUYATON TUIACTHHKMA NMPOXOIAT U3
HOCOBO# NOJIOCTH B NOJIOCTh Y4epena 0OOHATENBHBIC HEPBEI.

[epnenaukynapyas M1aCTHHKA pemeTyaTol KOCTH pacnonaracTes B cpe-
HUHHON MNOCKOCTH M MACT BEPTHKAIBHO BHM3 OT pellieTyaToN TUIACTUHKH, NTPU-
HHAMAs YdacTHe B 06pa30BaHUM NEPETOPOAKH HOCA.

IlpaBbiil ¥ neBwlil pemeTuaTsie TAOHPHUHTLI NOCTPOEHBl U3 TOHKHUX Mna-
CTHHOK, KOTOPBIE MAYT B Pa3/IHYHbLIX HampasieHUAX, oOpa3ys CTCHKHM pelueTya-
THIX s4€eK, COJAEpKamMX BO3AYX M COOOUIAIOLIMXCA € HOCOBOH MOJIOCTHIO.
Sluelikd O CTOPOHBLI HOCOBON MOMOCTH 3AKPBITHI U30THYTHIMK KOCTHRIMMU fifla-
CTUHKaMH, BEpXHEN U cpeaHel HOCOBbIMU PAKOBHHAMH, MEXKy KOTOPBIMH pac-
NIOJiaraeTCs BePXHUM HOCOBOH x0a. (OOpanjetinas B NONOCTE TJIa3HULIBI OOKOBas
KOCTHaf MJIAaCTHHKA PEIIETHATON KOCTH HA3EIBACTCH 2TA3RUHOUE NIACHUHKOU.

Puc. 31 — KnunosuaHas ¥ 3aTeljiouHas KOCTH; BHA CIpaBa M CBEPXY.
1=~ Gonboe Kpobiio, 2 — Majioe Kpblio, 3 — 3pHTeibHbIi KaHat, 4 — 6yropok
celna, 5 — npeanepekpecTHas 6oposna, 6 — ruriopuzapHas AMKa, 7 — TypeLKoe
CeMIo, 8 — BEpX i IIa3HUYHAS 1iie/ib, 9 — kpyriioe oTeepeTHe, 10 — oBanbHoe
orBepctue, 11 — octucroe orseperue, 12 — ckat, 13 — 3aTENIOYHBIA MBIUEIOK,
14 — apemumit OTPOCTOK, 15 - 3aThiNnouyHaa yemys, 16 — 60ab1IOE 3aTHLIOYHOE
orBepcTHe, 17 — sapeMHad Bbipeska, 18 — crmiika ceja.
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Temennan Kocth (puc. 33) — BbiNyKas KHapY>KU YETHIPEXYTONbHag Mya-
CTHHKA, B KOTOPOH pasiuyaloT ABE NMOBEPXHOCTH, YETHIPE Kpas U YETHIpE yIia.
HawuGonee BpIMyKiias KHApY>XH YaCcTh KOCTH — MEMEHHOU Oyzop.

Puc. 32 - Pemeryaras kocTs; Bua c3ani (A) u cboky (B).

1 — neTymuHBN rpeGenb, 2 — pemeryaras MAAcTHHKA, 3 — rla3HHYHAas
TUIACTHHKA, 4 — BEpXHAA HOCOBas PaKOBHHA, 5 — HepNeHAMKYNApHas NIACTUHKA,
6 — pewreTHaThlit TAOKMPUHT, 7 — 3aJHHE pelIeTYaThIC AYCHKH, & —Cpeanss
HOCOBasl PaKOBHHA, 9 — NIepeAHUe perreTyarhie sUehKu.

3 4

Puc. 33 — TeMeHHas KOCTb, Ipapas.

A ~ Hapy’KHas NOBEPXHOCTh; b — BHYTpEeHHsS OBEPXHOCTh. 1 — TEMEHHOH
Oyrop, 2 - TEMEHHOE OTBEPCTHE, 3 — BEPXHSAA BHCOYHAsA JIMHHA, 4 — HIDKHAA
BUCOUYHAsA JIMHUA, 5 — 60po3a BEpXHEro caruTTalbHOro cuxyca, 6 — 6oposaa
CpeNHEe! MEHMHIEANBLHOM apTepuH, 7 — 00po31a CUTMOBHANOIO CHHYCA.

Bucounas xocrp (puc. 34) napuaas. PacrnonoxeHa Ha OOKOBBIX NOBEPX-

HOCTAX vepena. B Hel BbIIENIOT YacTu: YelnyH4aTyro, KaMEeHUCTYIO (MUpaMH-
na) u 6apabanny10.
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Bce Tpu 4acTn OkpyxatOoT oOpalieHHOE KHapy>XH Hapy»KHOE CIyXOBOE
OTBEPCTHE, BeAyIlee B HapykHEBIR CAyXoBoit npoxoa. Ha HapyxHo# BEINyKNOH
MOBEPXHOCTH YelllyH4aTOH 4acTH KIEpeId M KBEPXY OT HAPYXHOTO CIyXOBOIO
OTBEPCTHs HAYMHACTCA NOPU3OHTAJIBHO PACIiONIOXKEHHBIH CKYIIOBOM OTPOCTOK.

[Mupamuiia BUCOYHOI KOCTM MMeeT TpexrpaHHyio ¢opmy. Bepiinna ee
HaMNpaB/I€Ha MEIUANBHO K TENY KIMHOBHIHOHW KOCTH, a OCHOBaHME 0OpaIieHo
HApYXKy H Ha3bIBaeTCs COCLEBUAHBIM OTPOCTKOM. OT HIDKHEH NOBEPXHOCTH IMH-
paMMIbl BOJIU3H COCUEBMAHOTO OTPOCTKA OTXOAUT TOHKHH HIMIIOBHAHBIA OTPOC-
TOK. B LieHTpe HW)XKHEH NMOBEPXHOCTH BLIACIAETCK OKpYIJIO€ OTBEPCTHE, KOTO-
poe BelleT B COHHBIA KaHal. B nmupamMuae pacnonoXKeHsl KaHalbl: JIMLIEBOM, Mbl-
UIeYHO-TPYOHBIi U f1p., B KOTOPBLX MPOXOAAT COCYABI U HEPBBHI.

bapabanHasi yacTp BMCOYHOH KOCTM MpPEACTaB/si€T COOOH H30rHYTYIO
IUTACTUHKY, KOTOpas CHM3y M CIEpenyd OrpaHUYUBAET HapPYXHbIH CIYyXOBOM

MPOXO[I.

Puc. 34 BucouHas kocth, npaBas.
A — BHI CHapy»H: 1 -4ewyidaras yacTh, 2 — CKYJOBOH OTPOCTOK,
3 — HHOXKHEUETIOCTHAS AMKA; 4 — IIMJIOBHIHBIR OTPOCTOK, 5 — GapabanHas 4acTs,
6 — HapyXHOE CIIyXOBO€ OTBEPCTHE, 7 — COCLEBUAHBIH OTPOCTOK.
b — Bua usHyTpu: 1 — nupamuna, 2 — BHYTPEHHES CIIyXOBOE OTBEPCTHE,
3 — yemyiiuyaTas yacrp, 4 — IyrooOpa3Hoe BO3BbiLIEHHE, 5 — Kphilna GapaGaHHoii
NOI0CTH, 6 — BOpO3A2 CHTMOBHHOTO CHHYCa, 7 — LHHJIOBUIHBIN OTPOCTOK,
§ — OTpOCTOK.

The Brain skull

The number of the cranial bones is 8: 2 pairs (parietal and temporal lobe) and
4 unpaired (frontal, occipital, sphenoid and ethmoid} bone. The frontal bone is
located in front of the paired parietal bones. The frontal cales, nasal and orbital
parts are found in the frontal bone.

The occipital bone is located behind and from the top of the skull. Ii consists of
Jour parts, arranged around the foramen magnum: the front — basilar part of the
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sides- pair of lateral parts and back — occipital scales. The sphenoid bone occu-
ples the central place in the base of the skull. The shape of this unpaired hone
resembles a butterfly. It consists of the following parts: body, paired wings,
large and small, and a pair of wing-shaped appendages. The sphenoid body has
a cuboid shape. It contains pneumatic sinuses communicating with the front of
the nasal cavity. On the upper surface of the sinuses there is a recess - Turkish
saddle, which is an endocrine gland — the pituitary gland. At the base of each of
the small wings is the visual channel. Through it into the orbit go the optical
nerve and ophthalmic artery.At the base of the wings there are big holes: round,
oval and spinous. Between the large and small wings there is the upper orbital
fissure.

At the base of the wings there are big holes: round, oval and spinous. Between
the large and small wings there is the upper orbital fissure. Ptervgium sprouts
sphenoid one goes vertically downwards from its bedy. Lattice bone is located
in front of the sphenoid bone, in a lattice cutting out the frontal bone between
its orhital parts.

It consists of two plates — lattice and perpendicular — and trellised labyrinth.
Ethmoid plate is placed horizontally in a lattice cutting out of the frontal bone.
It has a large number of holes, and in the mid-plane of it goes up bone protru-
sion, cockscomb. Through holes goes ethmoid plate of the nasal cavity in the
skull cavity of the olfactory nerves. The parietal bone is a convex quadrilateral
plate outward which distinguishes the two surfices, four edges and four corners.
The most outwardly convex part of the bone is the parietal protuberance. The
temporal bone pair is located on the side surfaces of the skull. It has isolatrd
parts. scaly, rocky(pyramid) and drum. All ihe three parts are surrounded fac-
ing outwards the external auditory opening leading into the ear canal. On the
outer convex surface of the scaly anteriority and upward from the external ear
begins a horizontal zygomatic process. The pyramid of the temporal bone has a
triangular shape. The top of it is directed medially to the bodv of the sphenoid
bone and the base facing out and is called the mastoid. From the bottom surface
of the pyramid near the mastoid process leaves a thin stvloid process.

JIuueBoH oTACT H4epena

JluueBoii yepen UPEeACTaB/EH NAPHBIMH KOCTAMH. BEPXHEH HEJIOCTHIO,
nebHas, CKYJIOBas, HOCOBAsA, Cle3tas W HIKHAL HOCOBas pakoBUHA, M Hemap-
HbIMH KOCTAMM: HUAKHAS YEMOCTh, IOABA3LIYHaA KOCTh U COLIHHK.

Bepxusia yemocTh (puc. 35) COCTOUT U3 meia i ompocmyse: 1001020,
CKV06020, HEOHOZ0 1 ATb6CONAAPHO20. B Tele BEPXHEN UYENIOCTH BBIACTACTCH
KPYLHAst 6EPXHEHCHIOCHINAA (2aiyMoposa) nazyxa. AnbBeoAPHBIA OTPOCTOK
CONEPIKUT PAN AHEEK, KV BCTABICHBI KOPHH 3yOOB BEPXHEH YEIOCTH.



Puc. 35 — Bepxuas denocTs, npapas.
A — Buzg cuapyxu: 1 — rnasHuuHas NOBEPXHOCTb, 2 — JOGHEIA OTPOCTOK,
3 — HocoBas BIpe3ka, 4 -- anbBEONAPHBIN OTPOCTOK, 5 — CKYJOBOH OTPOCTOK,
6 — KabIKOBas AMKa, 7 - MOATIa3HHYHBIN kaHaji, 8 — Oyrop sepxHeil 4emocTH.
b — Bua w3HYTpH: 1 — N0OHBIR OTPOCTOK, 2 — cnie3nas 6opo3aa, 3 — BepxHee-
4eOCTHAA paciuenuHa, 4 — HeGHBI OTPOCTOK, S — a/1bBEOJISIPHBIH OTPOCTOK,
6 — pe3noBHIit KaHan, 7 — HOCOBAs IOBCPXHOCTD, 8 — paKOBWHHEIHN I'peOEHb.

CkynoBast KOCTh SABAACTCS CaMOTi NPOYHOH U3 JIMLEBBIX Koctel. OHa uMe-
€T HEIIPABKIIBHYIO YEeTHIPEXyroNibayio dopmy. B Heli BhinensroT eucounsiit u 106-
HbLiE OMPOCMKU, CAA3ZHUYHYIO, BUCOUHYIO U IAMEPATIBLHYIO ROGEPXHOCHIU.

Heb6nan xocrb. Haxosce Mexxay BepXHeil YemOCTBIO U KIHHOBUIAHON
KOCTEIO, OHa COCTaBJIAET 33 1HMI3 OT/IE JIMIEBOTO Yeperia. 3Ta KOCTh COCTOUT U3
ABYX NAACMUHOK — 20PU30OHMAILHOU, IPUHUMAIOLIEH yyacTHe B 00pa3oBaHUH
KOCTHOrO Heba, U nepHeHOUKYAApHOU, y4acTByiouleid B oOpasoBaHUM JlaTe-
PAnEHOM CTEHKH HOCOBOW NCAOCTH.

HocoBast kocTh HaX0AMTCH MeEXAy H00HBIMM OTPOCTKAMH BEpXHEl ye-
JIFOCTH H HOCOBOM yacThio NOOHOMH kocTu. Ona obpasyer ckeler CIIMHKM Hoca M
Y4acIBYeT B 0Opa30oBaHUM TPYLIEBUAHOIO OTBEPCTUSL.

Cae3nas KocTb IPEACTABIAET COOOH TOHKYIO YETHLIPEXYI'OJBHYIO I1)1a-
CTHHKY, pacnojaraiomyocs B O0JacTH NEPEAHETO OTAENA MCAUANbHON CTEHKHU
IaSHUMLBI MEXKAY JJOOHBIM OTPOCTKOM BEPXHEH uYemocTu {crepeiaq) v rjia3Hu4-
HOH TUIACTHHKOH peleTyaTod Koctw (c3aau). CeepXy OHa compukacaercs ¢

- JIOOHOW KOCTHIO, & CHU3Y — C TCJIOM BepXHeit yenrocty. Cie3Has KOCTh yYacTBY-
€T B 00PA30oBAHUM MEAWANbHOK CTEHKHU [NIA3HUUBI ¥ OrpanyuuBacT HeOOoNbHIYIO
AMKY CJIE3HOTO MELlKa.
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Huxxusas HocOoBasi paKOBHHA — W3OTHYTasd TOHKaA 1IACTHHKA, KOTOpas
OJHHM CBOUM KpaeM CO€UIIAETCA C PAKOBHHHBIM IPeOHEM BEPXHEH UYeaocTH U
HEOHOI KOCTH, a APYTHM, CBODOAHBIM CBHCAET B 110JIOCTh HOCA. KOCcTh orpaHu-
YWBACT HIKHUI HOCOBOI xoA.

ColIHUK UMEET BUA YETHIPEXYTONBHOM MIACTUHKU. BMecTe ¢ neprienan-
KyJSIpHOM TUTACTUHKOH peleTyaToil KOCTH oHa 00pa3yeT KOCTHYIO 4acth nepe-
IOPOAKH HOCOBOM MOIOCTH.

Hioxuas geaocth {(puc. 36). B Hell BBLIEHAIOT meno, 1€6yiv U4 npagyio
eéemeu. Teno uMeeT HapYXHYIO U BHYTPEHHIOK HOBEPXHOCTH,; aJIbBEOIPHYIO
YacTh, W OCHOBAHME dYemocTH. Ha Hapy»KHOW NOBEPXHOCTH TENld BLICTYIACT
Knepenay noodopooo el ésicnyn ¢ TIApPHBIMU ROOBOPOOOUHBIMU DyzopKamu.
JlaTepanbHee MOCNENHUX UMeEETC nodbopodoutioe omsepcmue. B anbpeonap-
HOM 4acTH, IO €€ BEepXHEeMYy Kpalo, pacionaratrorcg 3yOHble aabBeoibl. JTOT
Kpail Ha3bIBACTCHA A166€OAAPHON OyzoH. BHYTPY HWXKHCH MEMOCTH NPOXOJAMT
KaHasl, KOTOPbI HAYMHAETCS Ha BHYTPEHHEH IIOBEPXHOCTH Ka)X1OH W3 BETBeM H
OTKPBIBACTCA CTICPENIU MO CTOPOHAM OT NoA00POAOUHOTO BO3BBILIERMS MOnbopo-
JOYHBIMM OTBEPCTUAMH. B 3ToM kaHane npoxoasT cocyusl U Hepesl. K3aau Teno
[IpO/IQJIKACTCS O] YTJIOM B BETBb HW)KHEH 4e/toCTH. BBepXy BeTBb pazaeinsercs
BBIPE3KOH HIDKHEH YE/HOCTH HA OMPOCTKI: 6EHEYHbILE U MBIU{ETIKOGBIL.

Puc. 36 — HuwxHsas yemocTs.
A — B cHapyXH: | — BEHEYHbIH OTPOCTOK, 2 — BhIPE3Ka HIICHEH YEMIOCTH,
3 — MBIIENKOBBIN OTPOCTOK, 4 — BETBb HWKHEH YCITIOCTH, 5 — KeBaTelIbHas
Y rpUCTOCTD, 6 — MOADOPOIOUHOE OTBEPCTHE, 7 — MOADOPOACUHBIN BBICTYI.
b — Bua M3HyTpH: 1 — BEHSUHBIH OTPOCTOK, 2 ~ MBILIENIKOBbiH OTPOCTOK,
3 -- OTBEPCTHE HHIKHEN YETOCTH, 4 — KPBITOBUAHAS OYTPHCTOCTS,
3 — 4emOCTHO-NOABA3bIYNAR Oopo3a.

[TogeA3LIYHAN KOCTH HAXOAUTCA B NepeaHei o0/acTH LEW U C NOMO-
(B0 MBI 3aKPSILIAETCH MEKAY HIKHEH 4elIOCThIO M IPyAUHONR. Y nmoass-
2BIYHON KOCTH PaziMyuyarOT mefo Y IBE NIAphl 80JIbUINX H MATBIX PO20S.
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The bones of the facial skull

The facial skull is presented by paired bones . the upper jaw , palate , cheek-
bone , nose , tear and lower turbinate and unpaired bones : mandible , hyoid
bone and the opener .

BozpacrHble, N0N0OBbIE H HHAHBHAYAILHbIE 0COOEHHOCTH Yepena
BospacTHbIe 0CO0eHHOCTH Yepena

Yepen HoBOPOXKAEHHOTO. Y HOBOPOXKAECHHOIO MO3TOBOH Y€peH OTHOCH-
TeNBLHO Oonblie, YeM JIMLEBOH, YTO CBA3aHO ¢ HEKOTOPHIM OTCTaBaHHWEM Pa3BU-
THS KEBATE/bHOIO armfapaTa MO CPaBHEHHIO ¢ Pa3BUTHEM MO3ra M OpraHop
yyBCTB. Bee 11epoXoBaTOCTH U BBICTYIIBL, CNIyXKalllKe 1A IIPUMKPEIUICHH MBILUL,
BBIpaXKEHbI €1abo. ‘

[IBp yepena y HOBOPOKACHHOTQ OTCYTCTBYIOT. B 06nactu kpbiiu uepe-
14 MEeXIY OTAE/IbHBIMH KOCTAMH UMEIOTCA 3HaUMTENBHBIE NIPOCIIONKHA COEAMHU-
TENbHOM TKaHM, 00pa3yronmiye B HEKOTOPLIX MECTaX PAclUMpeHus, HMEHYeMble
poonuurkamu (puc. 37). Haubosee KpynHbIMA W3 HUX ABNAIOTCH HepeOHUli
3ao0nuii. 1o 60KaM HaxXOAsATCA MAPHEBIC POJHAYKH — KAUHOGUOHDIN VI COCHEaUO-
Kb, [lepeHHH pOOHHYOK PACMONOKEH MEXKIY JOOHONW U TEeMEHHBIMH KOCTS-
MH. OH VMMeeT YEeTHIpeXYroiasHyK ¢opmy. 3agHuil pOOHHYOK pacnofaraercs
MEXy TEMEHHBIMU M 3aTBUIOYHON KOCTAMH U MMeET TpeyrosbHylo dopmy. B
00JIaCTH PONHUYKOB MO3I APHKPHIT JIULIb TOHKOH COEIHHUTEIbHOTKAHHON 000-
JIOYKOH. 3apacTaHle pOHHYKOB B HOPME 3aKaHYMBACTC HA BTOPOM 'Oy AKH3-
HU. [Tocne 30-neTHero Bo3pacra LIBBI Yepena NOCTENICHHO HAYHHAKOT 3apACTaTh.

Puc. 37 — Hepert HOBOPOXKICHHOTO.

| — nepeaHUi pOJHUUOK,

2 — TeMeHHasd KOCTh,

3 — 3aTbLIOYHAs KOCTh,

4 — COCUEBUAHBINA POAHHUYOK,
5 — KJIHHOBUIHBIH POTHHYOK,
6 — n006Has KOCTb.

Crapueckuii yepen XapakrepuzyeTcs YMEHbLIEHHEM BBICOTHI JIMLIEBOIO
4yepena, 4To CBA3aHO ¢ BhiflaJeHueM 3y0oB W aTpodHel 3yOHBIX JIYHOK B albBe-
OJISIPHBIX OTPOCTKAX, @ TAKOKE CHHOCTO3MPOBAHMEM LIBOB M YBEIHYCHUEM XpYIi-
KOCTH KOCTEH.
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Age features of the skull

The skull of the newborn. A newborn's skull brain is relatively larger than the
fromt, due to some delavs in the development of the masticatory apparatus in
comparison with the development of the brain and sensory organs. All rough-
ness and protrusions, serving for attachment of muscles, are mild.

An old man's skull is characterized by a decrease in the height of the facial
skull, which is associated with tooth loss and atrophy of tooth holes inthe alveo-
lar bone and sinostozirovaniem joints and increase bone fragility.

ITonoBrie ocoGeHHOCTH Yepena

BMeCTHMOCTE MO3TOBOFO OTAEJa Yepena ¥ MYKUHR COCTaBNAET {IpUMEp-
HO 1450 cM’. V XeHIMH eMKOCTH TIOIOCTH Yepera B CPeTHEM MEHbLIe, YeM Y
MYXXurH, npudauzunrensHo Ha 150 CM’., YTO CBA3AHO © MEHBIIMMH a0COMOTHbI-
MH pa3MepaMH Tea XKeHUHBL. OAHAKO OTHOCHTENBHBIN pa3Mep NONOCTH Ye-
pena y >KeHIIMH Heckonbko Gonbine, ueM y MyxuuH. Kpome Toro, niueBoi de-
pern Mo CpaBHCHHIO C YEPENOM MO3IrOBBIM Y KCHIMHH PA3BHT HECKOJIBKO MEHB-
1Ie, 9eM V MYMKUHH,

Hapy»Has noBepxHOCTb Yyepena y xeHuuH Oonee riagxas. Haxomamme-
CAi Ha Hel pasiMuHbie BLICTYIBI, HICPOXOBATOCTH, CIYXKALIME s MPUKperUie-
HHSt MBI M CBA30K, MEHEE Pa3BHUTHI, HEM y MYXXYHH. [ 1a3Hmubl Ha uyeperne
MEHIIMH UMEIOT OTHOCHTENBHO OoMbIUKI pazMep, a 100 donee BepTUKANEH, YeM
y MyXuuH. OFHAaKO pa3TPaHMHMHKBAIOIUE TMOJI KPAHHONOTHUYECKHE IPH3HAKKA
OYE€Hb H3IMEHUYHBBI.

Jo mepyona 1oJIOBOTO CO3PEBAHHA PA3IHYMii B Yepele y MaibiyHKOB H
JIEBOVEK ITOYTH HET, 2 3aTCM JIMI0 Y MYXKYUH BLITAIMBAETCS, @ Y KCHIIMH OCTa-
eTCs OKPYIJIbIM.

Sexual features of the skull

Capacity neurocrarium men is about 1450 cm3. Women in the cranial cavity
container average less than men, approximately 150 em3, which is associated
with lower absolute size woman's body. However, the relative size of the cranial
cavity in women slightly more than men. Additionally, facial skull with the skull
over the brain developed in women somewhat less than men.

The outer surface of the skull in women is smoother. Being on her various
ledges. roughness, serving for the attachment of muscles and ligaments are less
developed than in men. Hollow women skulls are relatively larger and the fore-
head is more crect than in men. However. delimiting the floor craniological
signs are very variable
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HupuBuayaibHbie 0co0eHHOCTH yepena. QopMma yepena noasepKeHa
3HAYMTEALHBIM HHAMBMIYAIbHBIM BapvanuaMm. Pasiuyaior Tpu ocHoBHEIe ¢op-
Mbl YEpPEenHOl KOPOOKM COOTBETCTBEHHO YEPENHOMY YKa3aTeo, TO eCThb Npo-
HEHTHOMY OTHOUIEHMIO TOMNEPEYHOTO IMamMeTpa k APOAOTEHOMY: KOPOTKYHO —
OpaxuKpaHHylo (4epenHoM ykaszatenb Bolme 80); CPeITHIOK — ME3OKPaHHYIO
(79-76); NAUHHYIO — AONUXOKPAHHYKO (Hixe 75).

Individual features of the skull. 7he shape of the skull is subject to con-
siderable individual variation. There are three main forms of the skull respec-
tively cranial index, ie the percentage relative to the longitudinal diameter of the
cross: a short - brahikranny (cranial index higher than 80); average - mezo-
cranial (79-76), long - dolichocranial (below 75).

TOHOI' PADHA HEPEIIA

Ckener yepena ycioBHO MOAPA3AENAOT HA €800 (KPHINY) U OCHOBAHuE.
Ceoa uepena o0pa3oBaH YelyHYaThIMU YacTAMM JOOHOM, BUCOYHBIX, 3aThUIOY-
HOH KOCTEH W TEMCHHRIMH KOCTAMH. B 00pa30BaHMA OCHOBaHMS 4epera y4act-
BYIOT sio0Hble, pelieryaras, KNMHOBM/HASA, BHCOYHBIE M 3aThUIOYHAs KOCTb.
PaznuuaioT BHyTpEHHEE U HAPYKHOE OCHOBAHHE Yepena.

Buyrpennee ocHopanHe yepena (puc. 38) npencTaBieHO Tpems uepen-
HBIMM AMKaMU: NIEPEeaHEH, CPEAHEN W 3aAHEM.

Ilepeonnsn uepennan amka o0pa3oBaHa rMazHUHHOMN YacThIO TOOHON KOC-
TH, pelIeTYaTON IIACTHHKOM PEMICTYaTON KOCTH M MalbiMH KPbIABIMH KIHHO-
BHIHOH KoCTH. B nel pacrionaratorca noGHBie gond NOgyinapué GOompuIoro
Mo3ra.

Cpeonss uepennan AmKa oopazosaHa GONBLIIUMY KPbUIBAMHA KJIMHOBM/I-
HOHW KOCTH, BEpXHeH MOBEPXHOCTLIO €€ TCNA, a TAKKE NEPENHEH NOBEPXHOCTRIO
MUPaMH/IBl BHCOUHOM KOCTM. B Hell pacnojaraiorcs BUCOYHBIE TO/M (10JTyLHA-
PHUi 00JILIIOrO MO3Ta.

3aonsan wepennaa AmMka 00pa3oBaHa 3aTHUIOYHON KOCTHIO M 3a/HEH Mo-
BEPXHOCTBIO KAMEHMCTOH YacTH BUCOYHOH KOCTH. B Hell pacronaraioTcs 3aThi-
JOYHBIE L0JIM NOJYUIapHi OOALIIOTO MO3Ta.

Kaxpas aMxa umeer paa otBepcTuii. llepennas uepenHas smka MMeeT
OTBEPCTHA PEIIETHATON IUIACTUHKH, COOOHIalOLIHE €€ C MOJNOCThI0 Hoca. M3
Cpendel Yyepenton AMKH BEPXHAS IN1a3HUYHAA IETh ¥ 3PUTE/ILHbIN KaHT BEAyT
B FIOJIOCTD MIa3HMIEI, KPYTIJIOe OTBEPCTHE BEAET B KPBITIOBHAHO-HEOHYIO IMKY H
Yepe3 Hee B TVIASHHULLYY, OBaJbHOE M OCTHCTOE OTBEpCTHE CoOOHIAOT CPEAHIOK
HYCPENHYIO AMKY C Hapy»XHbLIM OCHOBaHUCM uepena. BB 3aAHeH yepenHom sMke
HAXOAUTCH HECKOJBKO OTBEPCTHI: Oonbinoe (3aThUTOYHOC), KOTOPOE CoobmaeT
NOJIOCTE Yepena ¢ MO3BOHOYHBIM KaHANoM; SIPEMHOE, BEAYILNEE HAa HAPYKHYIO
NOBEPXHOCTE OCHOBaHMA “epena, U BHYTPCHHCE CIIyXOBOE, BENyIlee BO BHYT-
peHHee yxo.
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Hapy»xHoe ocHoBaHue vepena (puc. 39) npeAcraBieHO TpeMs oTAEna-
MM Mepe/HeH, cpeiHel v 3aiHeit. OcHOBaHME Yeperna B [epeaHEM €ro OTACTE
3AKPHITO KOCTIMH JIMIia, KOTOpEie 00pa3yioT KOCTHOS Hebo, coctosilee M3 Hed-
HBIX OTPOCTKOB BepXHHUX YemocTed U HeOHBIX kocTell. B cpenneM m 3agnem o1-
Iesnax OCHOBaHUE ueperia o0pa3oBaHO HUKHUMH MOBEPXHOCTAMHE KJIIHHOBUAHOH,
3aTLUIOYHON ¥ BUCOUYHOH KocTel. OHI UMEIOT DOJIbIIOE KONHYECTBO OTBEPCTHH,
B YACTHOCTY ApPeMHOe Omeepcmie Mexay 3aThlIOYHOH ¥ BUCOYHOM KOCTAMH H
pearnoe omegepchie MeXIy KaMeHUCTONH YacThio BHCOYHOH KOCTH U KJIMHOBUWA-
HOM KOCTBIO.

N3 kpynHeix TomorpadgmyuecKkux 00pa3zoBaHUi, KOTOpbIe BOSHHMKAIOT NPH
COSIMHEBUHM OTICJALHBIX KOCTEH uepena, BhIICNAOT IIa3HUIY, HOCOBYE) U pO-
TOBYIO MOJIOCTH.

T'naszHnua. [Mmasnuua nMeer GopMy HETRIpEXTPaBHON ITHpamMuapl. Meu-
ajlbHas CTeHKa e¢ 00pazoBaHa JIOOHKIM OTPOCTKOM BEPXHEH HEJIFOCTH, CNEe3HOH
KOCTbIO, THA3HHYHOH NIACTUHKOH pemeT4aTod KOCTH M OTHACTH TENOM KAHHO-
BUAHOIN KOCTH. BEPXHAS CTEHKA — [NTA3HHYHOM YACTBIO NOOHON KOCTH, MasbiMK
KPHITBAMU KJIIMHOBH/IHOW KOCTH; JlatepalibHasg CTeHKA — OONbIIMMH KpBINbIMU
KJMHOBHAHOM KOCTH U CKYJIOBOM KOCTBHIO; HUKHAS CTEHKA — BEPXHEH 1OBEpX-
HOCTbIO TEJTa BEPXHEH JENtOCTH.

HocoBan nosocth. HocoBas 1noJIOCTh MMeEET BEPXHIO, HYXHION H 00-
KOBLIe CTeHKHM. OHa pazzeneHa KOCTHOR [1EPeropoaxoH, pacionoXeHHoH B cpe-
OUHHOH nnockoceTy. Tleperopoaka odpasoBaHa epreH/IMKYISpHOA I1JIaCTHHKOW
PelIETYATON KOCTH U COIHUKOM. BepXHsAf CTEHKAa HOCOBOM MOJIOCTH 06pa30Ba-
HA pPELIEeTYATON MIACTUHKON PElICTYaTOl KOCTH, a TaKKe HOCOBOH 1 n0OHOH
KOCTAMM, HIDKHAS CTEHKA + HEOHBIM OTPOCTKOM BEPXHEH YEOCTH M FOPHU30H-
TaJIbHOH MIACTUHKOM HEOHOM KOCTH; /lATEpaIbHbIC CTEHKM — BEPXHEH Yelr0-
CTBI), CIE3HOH B PEILCTIATON KOCTAMH, HH)KHEH HOCOBOH paxkOBHHON, NepneH-
JTUKYISPHOW NIACTHHKON HEOHOM KOCTH M MeIManbHOM NOBEPXHOCTHHY KPbITO-
BHUAHOT'O OTPOCTiKa KNMHOBUAHOM koctu. llepeaHee oTBepcTHE HOCOBOI Nonoc-
TH, Ha3KTBACMOE Py HICBYAHBIM OTBEPCTHEM, COOOINACT €€ ¢ OKpYIKarolle cpe-
AOH; 3aJHUE OTBEPCTHS, X0aHB!, 0OPAIICHbl K HAPYKHOMY OCHOBAHUI) Yeperna i
COODITIat0T HOCOBYIO TTOJIOCTD C NOJOCTBIO TTIOTKH.

PoroBas noaocts. POTOBas MOOCTH OMPaHMYEHA KOCTHBIMH CreHKaMH
TONLKO CBEPXY, crepelH u ¢ 6okoB. Ee BepxHas crenka odpasoBaHa KOCTHBIM
HEOOM, COCTABIICHHBIM HEOHBIMH OTPOCTKAMHM NPaBOil 1 JICBOM BEPXHHUX UEIHO-
CTEH M ropU3OHTANBHBIMH NTaCTHHKAMH HEOHBIX KOCTCH; OOKOBBIE M NCPC/IHAN
cTeHku OOpazoBaHBI HMHKHCH YEMIOCTBI) W ANBBEONAAPHAIMHU OTPOCTKAMH BEPX-
HUX 4eJIHOCTEH.

Hyku. lla OOKOBOH TIOBEpPXHOCTH 4Yepena HaxoaATcAd KPHINOBHIHO-
HeOnan, MONBUCOYHAS U BUCOUHAS IMKH.

BucouHaa AMKa 0HpasoBaHHAA TEMECHHOU KOCTBLIO, HSHIYeH JIOOHOH M
yelyel BUCOYHOH KOCTEN, a TaKKe BUCOYHON HTOBEPXHOCTLIO OONMBLINX KPbLib-
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€B KIHHOBUAHOM KocTu. OT 31HX KOCTeH Oeper Hauano BUCOYHas Mblmma. Kuu-
3y BHCOYHAs AMKa NpOAO/LKAETCS B ITOABUCOYHYIO.

IloaBucoyHan Amka oOpa3oBaHa 3a/HEl MOBEPXHOCTHIO BEPXHEH deo-
CTH, BUCOYHOM, CKYJOBOH KOCTAMH, OOJBLINM KpbUIOM M JIATepalbHOHN Ia-
CTUHKOW KPbIJIOBHIIHOT'O OTPOCTKA KINHHOBUAHONW KOCTH. SIMKA Cj1y>KMT BMECTH-
AUILEM A7 JATSPASIbHON U MeIHabHOM Kpmnosumiblx MbIHiL. B MeauaneHoM
HalpaBJIeHHKH NOABUCOYHASA AMKa CY>KMBAETCS B BUAEC BOPOHKU U NPOAQDKACTCA
B KPbLIOBHIHO-HEOHYIO.

KpbsL10BHIHO-HeOHAA AMKA paconaracTcs MexIy KOCTAMM JIMLEBOTO U
MO3TOBOTO Yepena U OrpaHuyeHa Cepeau TEIOM BCPXHCH YENOCTH, C Meldu-
abHOM CTOPOHBI — HEOHOH KOCTBIO, €341 — KPbUIOBHAHBIM OTPOCTKOM KITHHO-
BWIHOM KOCTH, a CBEpPXY — T€JIOM 3TOH KOCTH.

!
. "'!‘Fb.],i}pw"
4 5 2

Puc. 38 — BuyTpeHHee OCHORAHHE UEpENa; BUA CBEPXY.
1 — nobGHas kocts, 2 — cnemoe oTBEpCTHE, 3 — perueTYaTas KOCTh, 4 — KIIMHO-
BH/IHasA KOCTb, 5 — MaJIO€ KPbUIO KIIMHOBHAHOH KOCTH, 6 ~TypenKoe CellJIo,

7 — Kpyrioe oTBepcTHe, 8 — OBaNLHOE OTBEPCTHE, 9 — BOMLIIOE KPUIO KIIMHO-
BHOHOM kocTH, 10 — panoe otBepetue, 11 — ocrucroe orBeperue, 12 — Bucoy-
Haa KoCTh, 13 — sipemHoe oTBepcTHE, 14 — Gopo3a CHrMOBHUAHOIO CHHYCA,
15 - Gonniioe 3aTHIIOYHOE OTBEPCTHE, 16 — GOpoO3Na NONEPEUHOTO CHHYCA,
17 — ckar, 18 — TeMeHHas KOCTb, 19 — 3puTebHBIA KaHail.
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Puic. 39 — Hapy»Hoe OCHOBaHME uepena; BUJ CHUA3Y.

1 — KoCTHOE HeDO, 2 — BEPXHAS YEIIOCTE, 3 — CKYJIOBasg KOCTh, 4 — HeOHas KOCTb,
5 — KJIMHOBHAHAA KOCTh, 6 — COMIHHK, 7 ~ OBAJIHOE OTBEPCTHE, 8 — OCTHCTOE
OTBEpCTHE, 9 ~ HapyKHOC COHHOE OTBepcTHe, 10 — IHNNOBHAHLIA OTPOCTOK,
11 — MHUNOCOCUEBHAHOE OTBEPCTHE, 12 — COCIICBH/IHBIR OTPOCTOK, 13 — MEBIIENoK
3aTHIZTIOYHON KOCTH, 14 — G0/IpIHOE 3aTHLIOYHOE OTBEPCTHE, 15 — 3aThl1oYHast
qemys, 16~ HapyXHO€E CITyXOROC OTBEPCTHE.

TOPOGRAPHY OF THE SKULL

The skeleton skull is conventionally divided into a set of (voof) and bottom. The
body is formed by scaly skull parts of the frontal, temporal, occipital bone and
parietal bones. In the formation of the skull base the frontal, ethmoid, sphenoid,
temporal, and occipital bones are involved. There are internal and external
bases of the skull

Of the major topographical formations that occur when connecting the individ-
ual bones of the skull nasal and oral cavities are singled out.

The nasal eavity has top, bottom and side walls. It is divided by a partition bone
situated in the median plane.

The oral cavity is limited bony walls only from the top. front and sides. Its outer
wall is formed by a bone-air, composed palatine processes of the right and left
upper jaw and horizontal plates of the palatine bones: side and front walls are
formed by the lower jaw and alveolar hone of the upper jaw.

On the side surface of the skull there are Pterygopalatine-palatine, infratempor-
al and remporal fossa.
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KoHnTopgopcebl. B HEKOTOPBIX MeCTax Yeperl MMECT YTOJILCHHS, Ha3bi-
BaeMbie Konmpdghopcamu (puc. 40). bnarogaps WM ocrnabisercs cuia Tex Co-
TPACEHHH W MEXaHWYECKMX TOMYKOB, KOTOPBIE Yepell HCIBITHIBAET NpH XOABOE,
oere, MPbDKKE, KEBATEIBHBIX ABHKECHHAX, @ TAKXKE BO BpeMs 3aHATHH OOKCOM,
¢yrOonoM. KoHtpdopcel — ONOpHEIE MeCTa Uepena MEKILY KOTOPbIMH HaxOnAT-
ca ero Ooniee ToHkue oOpa3oBaHms. PasmyaroT yeTsipe kKOHTpdopca:

o JlpbHo-HOCO80U yNMpaeTCcd BHU3Y B YTOJMMEHHbIE CTEHKU JIYHOK
KJbIKa ¥ COCEHUX ¢ HMM 3YOOB. BBepX OH mponomxaercs B BUAE NIACTHHKH
J00HOIO OTPOCTKA BEPXHEH YENIOCTH, JOXOAS 10 HApYKHOIO Kpas HOCOBOH
43CTH JJOOHOH KOCTH.

e  CKynosucoyrbiil HAYHHALTCS OT JYHOK NEPBBIX JBYX OONBIIMX KO-
PEHHBIX 3yOOB U MUET BBEPX OT CKYIIOBOHM KOCTH, KOTOpas YIHUPAETCs CHApYXH
H C33/IM B CKYJIOBOW OTPOCTOK BHCOUYHOM KOCTH, @ CBEPXY — B JIOOHYIO KOCTb.
On Haubonee BbIpaKEH.

o  KpbsiroeudHo-rebupiti 06pa3oBaH KPbUIOBHMAHBIM OTPOCTKOM KIJIMHO-
BHIHOH KOCTH ¥ HEepHeHIMKYIAPHOH MIacTHHKOH HeOHOM KOCTH.

o  HuxcneuelocmHom — yTojieHue B 00J1aCTH TENA HWDKHEH YelIOCTH,
KOTOPOE C OJIHOM CTOPOHBI YHUPAETCs B €€ 3yOHbIe AYHKN, a ¢ ApYrod npoao-
J)Kaercs BAOJIb BETBU 3TOH KOCTH K ee HICHKE U FOJIOBKE.

Puc. 40 Konrpdopcr! uepena.

1 — 106HO-HOCOBOA,

2 — CKYJ10-BHCOYHBIH,

3 — KpBUTOBHAHO-HEOHBIIH,
4 — HIDKHEUENFOCTHOM.

Buttress

In some places there is a thickening skull called butiresses. Thanks to them,
weakens the force of the shock and mechanical shocks, which experiences a
skull while walking, running, jumping, chewing movements, as well as during
employment by boxing, football. Buttresses are supporting the skull places that
surround its thinner compositions,
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I'naBa 2
YYEHUE O COEAHHEHUNAX KOCTEHW - APTPO.JIOI'USI

Bce coeauHenus KOCTEH MOKHO NOAPA3ACAUTE Ha TP Tuna (puc. 41):

®  HernpepLIBHLIC COeAMHEHUs (CHHAPTPO36l),

¢ cuMbU3LI, WIH NOTYCYCTaBh,

® npephIBHbIE COSOUHEHMS, UIIH CYCTaBbl (IHapTpo3bl).

HenpepobiBHble coenHHeHN (cHHApTpo3nl). Ilo xapakrepy TkauH, co-
eIUHAIOMEH KOCTH, CUHRPTPO3bl JENATCA HAa CHHASCMO3bI, CHHXOHAPO3EI U CH-
HOCTO3bI. CHHOECMO30M HA3BIBACTCS COENIMHEHUA, Y KOTOPBIX MEXIY KOCTAMM
[OCHE POMIEHHS OCTaeTCA COCOMHNTEIbHAS TKaHb. K HUM OTHOCATCAS MeXKOoCT-
HBIE NIEPETIOHKM, CBA3KH H TBEI. MEXKOCTHbIE IEPENOHKH MPEICTABNAOT COBOM
COCAMHHTENBHYIO TKAHb, 3aMOJHAIOMIYIO OONbIIHE TIPOMEKYTKH MEXAY KOCTS-
MU (MeKAY KOCTAMM Ypeiuiedbs WK rojeHn). CoeaMHuTeNsHas TKaHb CBA30K
npHoOpeTaeT CTPOEHUC BOJIOKHUCTHIX NMYYKOB {CBS3KH MEKIY OTPOCTKaMM MO-
3BOHKOS). B 1Bax coeOUHMUTENLHASA TKaHb Npeactaensier coboit TOHKYH npo-
CITONKY MEX/IY KOCTAMM Yepena.

Cunxondpo3 xapak1epuzyeTcs NepexoIoM B IIPOMEKYTKaX MEXIY KOc-
TAMU NOCTIE POXKICHHA COSIMHHUTEIIEHON TKAHU B XPALUEBYIO, KOCTH OKAa3biBa-
I0TC COCIMHEHHBLIMH mocpeacTBoM xpsuia. I'fo cBOMCTBY XpAImEBOH TKaHH
CHHXOHIAPO3b] JAEJSITCA Ha IHaIMHOBBI (MEX/ly NMepBeIM pedpoM U IpyLHHON) U
BOJIOKHHCTHIN (MCXKTY TeJIaMH MO3BOHKOB).

IMo AnMUTENBHOCTH CBOCTO CYIECTBOBAHMS CHHXOHIpPO3bl OBIBAIOT Bpe-
MEHHBIE ¥ TIOCTOSHHBIE. BpeMenHbie CYLeCTBYIOT TOJIBKO A0 ONPEACIEHHOTO
BO3pAacTa, a 3aTeéM 3aMEHSIOTCSE CHHOCTO3aMM (MEeXIy TpeMs KOCTAMM rnosca
HWKHHUX KOHEUHOCTEH, CIMBAMIINXCA B €IHHYIO Ta30BYIO Kocth). HocTosauusle
CYINECTBYIOT B TCUCHMC BCEH KH3HM 4€0BEKa (MEXKIy IMHpaMKiIoi BHCOUHON
KCCTH ¥ KJIMHOBUMAHOM KOCTBIO, MUY NMMPAMUAOH ¥ 3aTBUIOYHONH KOCTBIO).

Ana cunocmoesa XapakTepHo HaTM4HME B IPOMCKYTKaX MEKIY KOCTAMM
COENUHHTETBHON TKaHH, NEPEXOAMIIe B KOCTHYIO UM CHayana B XpAUIEBYIO, &
3aTeM B KOCTHYIO, B pe3yJibTaTe 4ero KOCTH OKa3bIBAKOTCA COENHHEHHBIMH MO-
CPEACTROM KOCTHOM TKaHU.

CuMPpWH3bl, HIH HOJIYCYCTABBI SBJISIOTCS TTPOMEKYTOUHOH GOpMOi Me-
Y CHHAPTPO3aMHu U AHapTPo3aMH. B xpatieBoi mpocnonKe 1101yCyCcTaBa nMme-
eTca HeGOJIbillas I0JIOCTb, YTO HECKOJBKO YBENMYHMBAST NOABUKHOCTE COCMH-
Henwst. [IpuMepoM Takoro BMAA COSOMHEHMH MOTYT CIYXHTh NOOKOBbIA CHM-
U3, COeANHEHUE KPECTLA C KOITYUKOM.

[TpepbiBHbIE cOeaHHEHHsI {AHAPTPO3bl). [IpephIBIibie COCAMHEHNS WU
AMAPTPO3bI 1IPEACTABRAIOT COOON MOJABWIKHBIE COEAWHEHMSA, COACHCTBYOMIHE
COXPAHEHHIO NOJIKKEHUS TCIA B IPOCTPAHCTBE, YYACTRYIOUIUE B NEPEMEILEHUH
yacTeW Tena OTHOCHTENIbHO JPYT ApYra M ABIAOLIKECA OpraHaMH NEpPEARMKe-
:1M8 TENE B NMPOCTPAHCTBE.

- 66 -



TLOY 153y
5 ”‘:'1.";‘;, I
o

Puc. 41. — Bunel coequHeHuit kocreil (cxema).

A — cyctae; b — ¢pubposnoe coequnenue; B — xpamntesoe coeaqunenne; I' — nomy-
cycTtaB; | — kOCTb; 2 - COCIMHHUTEbHAA TKaHb, 3 — Xpsul; 4 — HOJOCTh CYCTaBa;
5 - kancyna cycraBa; 6 — CBA3Ka, YKpeIUfromas Cycrap; 7 — CHHOBUaNbLHas
000n04Ka; 8 — XpALIEBON IUCK; 9 — ek B XPALIEBOM JIMCKE.

Chapter 2
THE DOCTRINE OF COMPOUNDING BONES - ARTHROLOGY

All bones of the compounds can be divided into three types:
* continuous connection (synarthrosis)

* symphysis

* discontinuous connections or joints (diarthrosis).

Crpoenne cycrasa. Hezasucumo or Buna modoil cycTaB MMEET CXOIHOE
aHATOMHYECKoe cTpoeHue, O CHOBHEBIM U 3JI€MEHTAMH CYCTaBa
ABNAIOTCA CYCHIAGHBIE MOGCPXHOCMU COUICHSIOIMUXCS KOCIeH, cycmasnas
Kancyad, OKpy>Karolias KOHUbLl KOCTCH U cycmagHas RoaocHib, HaXOUALIAACS
MeX Iy KOCTIMH BHYTPH Karncysl (puc. 41).

B cycraB BxOOsT 3nUGU3bl ABYX KOCTEH, CyCTaBHBIEC TIOBEPXHOCTH KOTO-
PHIX NOKPHITHY CYCTARHBIC XPAILOM, THANHHOBEIM UITH BOJOKHHCTHIM, TONIWHON
0,2-0,5 mm. CyctaBHble XpsAluM OONETHAIOT CKOJIBXCHHE CYCTABHBIX [TOBEPXHO-
cred, CMAr4aroT TOHKH 1 ciyxat OydepoM. CycTaBHas NOBepxXHOCTL K H3a
OJ1HOM KOCTH BBINYKJIas {(MMEET CYyCTaBHYIO TOJIOBKY), CYCTaBHas IMOBEPXHOCTb
3MU(H3a APYTON KOCTH BOTHYTas (CycTaBHasd BNAAMHA).

CycTapHad Karcyia repMeTHYECKH OKpYKaeT CyCTaBHYIO MONOCTE U TIPU-
PacTaeT K COUNCHAIIIHMMCA KocTAM. (OHAa COCTOUT U3 HapyxHoro ¢udpozdHoro
CNOst, BBINOJIHAKUErO 33LUTHYIO (PYHKLMIO ¥ BHYTPEHHErO CHHOBUANBLHOIO,
KIeTKU KOTOPOTO BHIAEMAIOT B NOJOCTh CYCTaBa JIMIKYK) MPO3PadHyl0 CHHOBH-
ATBHYIO JXUIAKOCTH - CHHOBHIO, YMEHLIIAFOHIYIO TPEHHE CYCTABHBIX MOBEPXHO-
cTel. KpoMe TOro CMHOBUA UrpacT posib B OOMERe XXHIAKOCTH U B YKPEIIJICHHH
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CycTaBa, CIyuT OvdepoM, CMArYaroMM COABNEHUE H TONYKHM CYCTaBHBIX MO-
BepxHOCTEH. CBEpXY K CYCTaBHOHN Xarcyie MOAXOHAT CBAIKH M CYXOMHMITUA MBIIL,
KOTOPBIE COCTARAAIOT BCTIOMOI'ATE/ILHBIN anmapar A1 YKpeIUICHHs CycTaBa.
JoGaBOoYHEMHW 0Opa3oBaHHUAMMU CYCTaBa SBIAIOTCA
CHHOBUAJIbHBIE CKITaJIKM B BOPCUHKU, BHYTPUCYCTABHBIC JHCKM, MEHHUCKM U TY-
Obi, a Takke CBA3KHA. CUHOSUATHHBIE CKAIAOKH — DTO BBIPOCTBI CHIHOBHAILHOTC
CNOS KarcyJspl, 3aroJHEHHBIC JKUPOBOH TKaHbiO. OHHM 3aHWMAIOT CBOOGOIHBIS
NpOCTPAHCTBA B CYCTaBE NMPH HECOOTBETCTBHH CYCTABHBIX [IOBEPXHOCTEH cCO-
WICHSIOMMXCA KOCTEH M BBINONHSIOT POl aMOPTH3AaTOpOB. Bopcunku B Hom1b-
WOM KOIMYEeCTBE HAXOMATCA ila BHYTpPEHHEW M[OBEPXHOCTH CHHOBHAJBHOTO
cnod. OHH aBAsSIOTC BCTOUHMKOM 00pa3oBaHMa M pPe3opOLHE CHHOBHAILHOM
XXUIAKOCTH. BHympucycmasHsie oucku — 3T0 XpAleBsie o0pa3oBaHusa B BMIE
fUTACTHHOK, PACiOJIOXKEHHbBIE BHYTPH MONOCTH CyCTara M pa3fiedaiomye ee Ha
aBe yacTh (kamepsl). Jucku ofecrneunBaloT OONBIIYIO NOABHKHOCTE B CYCTaBE.
MeRucku B OTIMYHE OT JAUCKOB — HC CIUIOLIHBIE OOpa3OBaHHs, OHH MMEIOT B
cepeurHe oreepctre. Hapyxusiil kpait MECHHCKa YTOJILIEH M CpacTaercy ¢ cyc-
TaBHOW Kamncynod, a BHYTPEHHHE, OCTpHId, cBoOoneH. MeHucku yaydmaior
KOHTPY3HTHOCTh KOCTEH, aMOPTH3UPYIOT TOMUKH U COTPACEHHA, CIIOCOOCTBYIOT
pazHooOpazuro ABwkeHUH. CycmagHsie zyfsi OCTPOSHBI U3 BOJIOKHHUCTOTO XpA-
ma. OHH MPUKPETUBIFOTCS TIC KParo CYyCTaBHBIX Biaauil. CyCTaBHbIE ry0Bl YBEIH-
YMBAIOT IUICWAAL COTNPHUKOCHOBEHHS COWICHMIOWMXCA MOBCPXHOCTEH KOCTEH W
CIocoOCTBYIOT O0Nlee PABHOMEPHOMY JIABJIEHUIO OIHON KOCTH Ha IPYIYIO.

The structure of the joint

Any joint has a similar anatomical structure. The main elements of the joint are
Joint surfaces of the articulated bones, the joint capsule surrounding the ends of
the bones and the joint cavity, located between the bones inside the capsule.

Knaccnpuranms cycrasos.

fTocrpoenuni cycrtaB OpiBaeT:

®  DPOCTOR (CYcTaB HMEET ABE CYCTaBHRIC MOBEPXHOCTH),

* _CHOXKHBIH (cycTaB UMeeT Honee ABYX CyCTaBHBIX NOBEPXHOCTER),

¢ KOMTIIEKCHBIHA (CYCTaR, COMEPIKAMIA JONOIHUTENLHEIE ANEMEHTDI),

¢ KOMOMHHpPOBAHHEIM (AHATOMWUCCKM O0O0COOJCHHBIE CYCcTaBhl, HO
¢y HKUMOHUPYIOLME KAK €OUHOE LIeNoe).

Mo popme cycTar 6erraeT(puc. 42).

*  [MAMHIPUYCCKHUM (CyCTaBHblEe TIOREPXHOCTH COWICHAIOIMHUXCI KOCTEH
COOTBETCTBYIOT APYT APYTY N MMEIOT Ha OJHOH KOCTH B/ BBHITYKMOH DOBEPX-
HOCTH LUMAHHAPA, @ Ha APYTroH KOCTH — BOrHY TOH),

e  Onok0BUAHBIA (Ha UMANMHAPHUYECKON 1TOBEPXHOCTH ONHOH H3 Coune-
HAKOLMXCA KOCTCH UMECTCS FPEOCHB, a Ha APYIoi KocTH — 00po3da, COOTBETCT-
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ByIOLLas rpedHIo, NpH 3ToM rpebeHs M 60po3aa paconoKeHs! NEPIEH XKy -
HO K OCH IIMNHHApPaA),

®  BJLTMIICOBUIHBIA (CYCTaBHLIE MOBEPXHOCTH MMEIOT GOPMY BrInykjI0it
M BOTHYTOH NMOBEPXHOCTEH JUIMIICA),

® CeIIOBUAHBIN (CEMIOBHAHLIE MOBEPXHOCTH KOHIPYIHTHBI, MPU 3TOM
BBINYKJIOH MOBEPXHOCTH OAHOH XOCTH COOTBETCTBYET BOTHYTafd MOBEPXHOCTH
Apyroi),

* MBIUENKOBBIA (MpencTaBnseT oGO MPOMEXYTOUHYIO (POPMY Mexy
SIWIMNCOBUAHBIM H OJIOKOBHAHBIM CycTaBamd. C BOTHYTOH MOBEPXHOCTEIO OOHOMN
KOCTH COUNICHSACTCA He OJiHa, a IBS BITYKIIBIC TOJJOBKH, MBILUENKH, APYTOH KOCTH),

® INAPOBH/HBIHA (CyCTaBHOM HWIAPOBUIHON FONOBKE OJTHOH KOCTH N1pOTH-
BOCTOUT cepHuecKasi BOrHyTad NOBEPXHOCTh APYTrOH KOCTH),

e yameoOpasHblil (ABAASTCSH PA3HOBUAHOCTRIO MIAPOBHIHOIO U OTHYA-
€TCsa OT nrocneanero 0onbmed rnyOHHON BOTHYTON BIIAJAMHBL),

® NnOocKHH (n1ockue no Gopme, HO HEOONbINNUE MO TUTOIAIN CYCTARHBIE
MOBEPXHOCTH PaCCMATPUBAIOTCH KaK YYACTKH MOBEPXHOCTH cepbl Gomnuioro
Iuamerpa).

Mo pyuxnouaM cyctaB GriBaeT:

® OHOOCHBIH (BBIIOMHsET GYHKOMH CrHOaHns M pasrubanus, sparme-
nus. OH GsiBaeT 1o GopMe LUTHHAPHHECKHM H OJIOKOBHIHBIM),

® ABYXOCHPIH (BhMoNHAET QyHKIMH crubanua v pasrubaums, Bpaiue-
HUS, OTBEJIEHUs K TipuBeZicHUA. K HUM OTHOCATCA: DJUUMCOBUAHBIA, MbILLENKO-
BblH U CEAIOBUHbINA CYCTaBbI),

®  MHOTOOCHBIH (XapakTEpHBI BCE BLUNEONMCAHHbIE HYHKIMH U KpoMe To-
ro Kpyrosoe ABikeHHe. K HuM OTHOCATCS IIapOBHIAHbIN U IUIOCKHI CYCTaphl).

Puc. 42. — Gopmbl cycTaBoB.
1 — G:10KOBHAHBIN; 2 — IHIICOBHIHBIN; 3 — CeATIOBUAHBIA; 4 — INAPOBUTHEII,
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Coeaunenne 1103B0HKOB APYr ¢ APyTroM

Tena MO3BOHKOB COCNUHSIOTCA Mexny cOoOOH ¢ MOMOMBI MeIcno360-~
HOUHbBLX Ouckos (cuHxoHapo3oB) (puc. 43). B uX LeHTpansHOH YacTH pacnonoe-
KEHO CTYAEHHUCTOE AIPO, a o nepudepun — I10THoe PpHubpo3Hoe konbuo. Ta-
KOE CTPOEHME MEXIIO3BOHOUYHEIX AHCKOB O0ECNICUHBAET AOCTATOUHO OOILHIYIO
NOABMKHOCTh ¥ aMOPTH3aUMIO [IO3ROHOYHUKA (YEM OHH TOMINE, TeM MOIBUX-
HOCTH OOJNBLIE).

Jlyrv TIO3BOHKOB, OCTHCTBIC H TTOMEPEUHBIE OTPOCTKH COSAMHSIFOTCA CBH3-
Kamu (cunaecMoszamu). Ilo nmepeaHeit w 3anHEH MOBEPXHOCTAM TCT NO3BOHKOB
10 BCEH JUIMHE IMTO3ROHOYHOrO CTosida, OT OCHOBAHHA 4epena 10 KOMYHUKa, 11-
HYTCA BPOOOJIbHbIE CEA3KE: TIEPEAHA U 3aanAd. Mex1y lyramu coceaHux mo-
3BOHKOB HAXOQJATCS MCeAmble CEA3KIE, MCKIY TONEPEYHBIMU OTPOCTKAMH —
MENCHONEPLHHbIE CEAZKU, MEKILY OCTUCTHIMU — MEMCOCIUCHIBIE CEAIKU.

Ilepeaysas npononpHas CBA3KA IO3BOHOYHUKA TOPMO3MT €ro pasrubaHue
(IBHXXKEGHVIC Ha3an), 3aJHsiSA TPOACABHAs CBA3KA, a TAKXKE MEKOCTHUCTHIE CBA3KH
TOPMO3AT OBMKEHHE Briepe 1 (CrufaHne), MenonepedHbie — HAKIOHbL! B CTOPOHBI.

CycTapHble OTPOCTKH CMEAHBIX TIO3BOHKOB, COCUHAACH, APVT C IPYIOM,
00pasyiOT MEMCHOIBOHOUHBIE CYCMA8bl. ITH CyCTaBbl OTHOCATCS K MIOCKHM 10
dopme couneHeHna. B HUX NMPOHCXOIAT HE3HAYMTENILHBIE 110 AMILTUTYAE CKOJIb-
341Me, OTpaHMHMEeHHBIe ABWXeHHA. ONHAKO CyMMa TaKuX JBMKeHMI B o0mieH co-
BOKYITHOCTH COEMHEHHH 00eCeYrBaLCT 3HAYUTCITBHYIO MOABHKHOCTE TI03BOHOY-
HOTO cT0J10a B LENOM ¥ OCOOEHHO B HICHHOM H NOSCHHYHOM €ro OTAE/ax.

Prc. 43. CoenuHeHns NO3BOHKOB; BH]L
ClipaBa.

1 — MEXNO3BOHOUHOE OTBEPCTHE; 2 —

3a/THSS NPCI0JbHAA CBA3KA;

3 — MEXTTO3BOHOUYHBIH 1MCK;

4 — CTYIGHUCTOE ANPO;

5 — hubpozHoe KO.1bLIO;

6 — nepenHss Npo/i0jbHAsA CBA3KA; 7 —

AYTOOTPOCTIATHIA CYCTaB;

8§ — MEKOCTHCTAA CBA3KA;

9 - nagocTHCTas CBA3KA:

10 — xenras cBs3ka.
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JIBMDKEHHS [IO3BOHOYHOrO CT0162 MOTYT NPOUCXOANTH BOKPYF TPEX OCeH
BpaLleHnsi: GPpOHTANEHON — crubaHue M pasrubaHue, CaruTTalbHOH — HAK/1OHH]
BIIPABO H BJIEBO, BEPTUKAIBLHOMN -~ CKPYYHBAHHE B TY WK MHYIO cTopoHy. Kpome
TOT0, MOXHO BBINONHATE KPYTOBOE ABMXKEHHE, TIPSACTaBIOUIME co0Oi pe-
3yABTAT ABHAKEHUH BOKPYT PasnHYHBIX OCEH BpaALLEHUS.

Classification of joints

According o their structure joints can be classified

» Simple (a joint has two articular surfaces)

« complicated { a joint has more than two articular surfaces)

» an integrated (a joint, containing additional elements)

» Combo (anatomically separate joinis, but functioning as a single unit).

According to their form joints may be:

* cylindrical (articular surfaces of bones articulated fit together and have
one bone to view the convex surface of the cylinder, and the other n-bone - con-
cave) '

* ginglymoid (on the cylindrical surface of one of the bones has mating
ridge and the other bones - groove corresponding to the ridge, and the ridge
and the groove are perpendicular to the cylinder axis),

« elliptical (joint surfaces have the form of convex and concave surfaces of
the ellipse)

s saddle (saddle-surfaces are congruent with the convex surface corres-
ponds to a bone surface of the other concave)

* condylar (represents an intermediate form between the elliptical and
trochlear joints. On the one bone concave surface articulates not one, but two
convex head condyles, other bones)

* ball-shaped (spherical joint head of one bone is opposed to the spherical
concave surface of another bone)

* cupping (a 'kind of spherical and differs from the greater depth of the
concave troughs)

* a flat (planar in shape, but small in area articular surfaces are consi-
dered as areas of large-diameter surface of the sphere).

According to their functions joints maybe classified into:

* uniaxial (performs the functions of flexion and extension, rotation. It is
cylindrical in shape and trochlear)

* biaxial (Performs the functions of flexion and extension, rotation, abduc-
tion and bring These include: elliptical, condylar joints and saddle)

» multi-axis (characteristic of all of the above features and also a circular
motion. They are spherical and flat joints)

The vertebral bodies are connected to each other by intervertebral discs
(synchondrosises). Their central part of the nucleus pulposus is located, and on
the periphery - a dense fibrous ring. This structure of the intervertebral discs
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provides a large enough mobility of the spine and amortization (than they are
thicker, the mobility of more).

The arc of the vertebrae, the spinous and transverse processes connected
cords (syndesmosis). On the front and back swfaces of the vertebral bodies
along the entire length of the spine, from the base of the skull to the coccyx, lon-
gitudinal stretch ligaments: anterior and posterior. Between the arches of adja-
cent vertebrae are yellow ligament between the transverse processes - inter-
iransverse ligament between the spinous - interspinous ligament.

The anterior longitudinal ligament of the spine inhibits its extension (mov-
ing backward), posterior longitudinal ligament, interspinous ligament and inkhi-
bit the movement forward (flexion), intertransverse - side bends.

Articular processes of adjacent vertebrae, connecting, to each other, form
the intervertebral joints. These joints are flat-shaped joint. They occur in the
amplitude of sliding minor, limited movement. However, the amount of such
movements in the general set of connections provides considerable mobility of
the spine in general, and especially in the cervical and lumbar departments.

Movement of the spine can occur around the three axes of rotation: front -
flexion and extension, sagittal - tilts vight and left. vertical - twisting in one di-
rection or another. In addition, it is possible to perform a circular motion, which
is the result of movements around the different axes of rotation.

CoegvAeHHe NO3BOHOYHOIO €T0.10a ¢ YepenoM

Coenunenne NO3BOHKOB ¢ uepernioM (puc. 44).

ATNaHTO3aTHJOYHBLHACYCTaB. Mplienky 3aTbIOYHON KOCTH
U BEpXHHE CYCTABHBIE TIOBEPXHOCTH JIATEPANBHBLIX MacC aTHaHTa, COeAUHAACH
ApYT ¢ ApyroM, o0pa3yroT NapHbIM aTJIaHTO3aThIIIOYHbIA CyCTaB. ITO KOMOHHK-
POBAHHEII CYCTaR, COCTOAMIMA M3 IBYX aHaTOMHYECKH 000COOEHHBIX CyCTa-
poB. PopMa CYCTaBHLIX NIOBEPXHOCTEN IIMNCOBUAHAA. B HeM BO3MOXKHBI IBU-
KEHHMA BOGKPYT JBYX 0CeH — QPOHTANBHON W caruTTanbHOH. Bokpyr dpoHTass-
HOM OCH — HAKJIOHBI TONOBLI BREpea U Hazaa (KABaTe/IbHbIE IBIKEHU), BOKPYT
CaruTTaIbHOHW — HAKJIOHbI T'OJIOBBI B CTOPOHEL,

ATHAaHTOOCERBOMCYCTaBs. I'pucycrapa MexXIy aTIHaHTOM U OCe-
BBHIM TO3BOHKOM Takke OOBbCIMHIIOTCA B KOMOMHUPOBAHHBIM aTIaHTOOCEROM
CycTaB ¢ OAHOH BEPTHKAIBHOM OCBIO BpauleHHs. 3 HUX OfMH CYCTaB — CYCTaB
LMIHHIpHUecKON GOopMBl MekIy 3y0OM OCEBOIO IO3BOHKA U TMICPEIHEH NYrokH
ATNAHTA — ABNIAETCA BEMApHBIM, a APYIOd — IMIOCKHH CYCTaB MeXy HHKHeH
CYCTaBHOH NMOBEPXHOCTBIO aTNaHTa W BEPXHEH CYCTABHOM MOBCPXHOCTHED OCe-
BOrO MO3ROHKA — [1APHbIM,

B yKpemneHHH OSTUX CYCTaBOB HPHIHMAIOT YHACcTHE KpecToobpasHas
CBA3Ka aT/IaHTa U KPbIIbHBIE CBI3KM. Mexay atlaHTOM M 3aThUICYHOH KOCTBIO
HAXONSTCA [BE NEPEITOHKU, MW MeMOPaHsl, TepeaHss H 3aHs, 3aKPhIBatOUHeE
O1BEPCTHR MEXAY ITHMHU KOCTSIMM.
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Puc. 44. Coegunenre yepena u I u Il miefiHbIX MO3BOHKOB.
1 — 3aTBIOYHAA KOCTE; 2 — MBIIIENOK 3aThUIOYHOM KOCTH; 3 = aT/laHT,

4 — aTNHAHTO3aTHEUIOYHBIN CYCTaB; 5 - KPHUIOBMIHBIE CBA3KH; 6 — AaTepanbHbIi
ATNIAHTOOCEBON CYCTaB; 7 — CpeAMHHEIH aTJIaHTOOCECBOM CYCTaB; 8 — KpecTo-
oOpa3Has CBA3Ka aTjaHTa; 9 — CBA3Ka BepXyLlKH 3y0a; 10 — Teno oceporo
no3BOHKA; 11 — 1yra oceBoro no3BoHKa.

The compounding of the spine with the skull.

Occipital condyle and upper articular surface of the lateral mass of the atlas,
are connected with each other to form a double atlantooccipital joint. This is a
combined joint, consisting of two anatomically separate joints. The shape of the
articular surfaces is elliptical. It can move around two axes - the frontal and sa-
gittal. Around the front axe - tilt the head back and forth (sternocleidomastoid
movement) around the sagittal - the head tilts to the side.

Three joint between the atlas and the axial vertebra are also combined in-
to a combined joint with a vertical axis of rotation. Of these, one joint - the joint
cylindrical form between the tooth of the axis and the anterior arch of the atlas -
is unpaired, and the other - a flat joint between the lower articular surface of the
atlas and the upper articular surface of the axis - pair. The cruciate ligament of
the atlas is involved in the strengthening of these joints. Between the atlas and
the occipital bone are two membranes or membranes, front and back, covering
the hole between the bones.

CoenuHeHHe KPeCcTHa ¢ KOMYHKOM

CoenMHEHHUs MEXKAY KPECTLOM M KOIYMUKOM aHANOTMYHEI BBIICOIIMCAH-
HBIM COCAMHEHMUAM MEXKAY MO3BOHKAMH, HO BCACICTBUE PYIUMEHTApHOTO CO-
CTOSHMS KOTTYMKOBBIX MO3BOHKOR BbIpaskeHbl ciabee. CoenuHenue tena V Kpe-
CTUOBOrO MO3BOHKA C KOMYHKOM TMPOMCXOAUT NMOCPENCTBOM MEKIO3BOHOUHOIO
Xpama, ¢ HeOOIBIUOH [TOJIOCTHIO BHYTPH XpSlla, YTO IIO3BOIACT KOMUHUKY OT-
KIIOHSITECA Ha3aJ] [IPU 2KTe pOJIOB.
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Coennnenns pebep ¢ rpyaHHoil H 103BOHOYHBIM CTO/100M

CoenvHeHns pedep ¢ mo3BoHOMHBIM cToadom (puc. 45). T'onosku pe-
Oep COeQUHAIOTCS C TEeJaMM TPYIHbIX JIO3BOHKOB, 00pa3ys cycmdebl 2010680K
pedep, a pebepHbie Oyropku — ¢ MX NMONEPEUHbIMH OTPOCTKAMHM, 00pasys pedep-
Ho-nonepeunsvle cycmagsl, CycTaBbl TFONOBOK pedep YKpPENaeHb! JTyYUCTBIMH
CBA3KAMH, a peGepHo-nonepeunblie CycTaBbl — pedepHO-NONepeyHON CBA3KOM.

Cycras rosioBku pebpa (nnockuii) u pebepHo-nonepeyunslii CycTaB (LnaH-
JAPUUECKHIT) BMCCTE 00pa3ytoT KOMOMHUPOBaHHbIH CYCTaB. JIBIDKEHHE B 3THX ABYX
CYCTaBax MPOUCXOAMT BOKPYT MPONOSBHOH ocH metiku pedpa. Tpy 3ToM ronoBka
peGpa Bpaiaercs B CyCTaBHOH sIMKe, a HepeHue KoHlpl pedep BMECTe ¢ Ipyiu-
HOH MOHMMAIOTCS UK ofyckaroTes. Korna nepennne kKoHUB pedep MoAHUMaKoT-
Cs1, TPYJHAas KJIeTKA PaclIMpaeTcs U IPOUCXOIUT BOX, 3aTeM peGpa onyckawrcs,
00BEM IpYIHOH KIIETKH YMEHbIUAETCS M POUCXOAMUT BbIIOX.

Coenunenns pebep ¢ rpyaunoii (puc. 45). Uctunneie pedpa (I-VII) co-
EOMHSIOTCS ¢ TPYAMHON IpH noMoroy pedepHbix xpamen. Xpai I pedpa Heno-
CPEOCTBEHHO CPACTACTCs ¢ TPYAMHON, a XpAud OCTanbHBIX mecTH pedep (JI-
VII) coepuHsroTea ¢ Hell mpu IoMomu HeGOoabIHX TPy IHIo-pedepHBIX CycTa-
BOR TLIOCKO#H GOPMEI, U criepeny i c3aAM YKPEIUICHHBIX JTYYHCTBIMH CBSI3KaMH.

PeGepHbie xpsmm goxublx pebdep (VIII-X) npukpenmsiorcs x xpsmam
BBITIIENIEKAMUX pedep, 00pa3ya peGepHyro uyry.

[Tepennne xoHuwt XI-XII pebep cBOOGOAHO 3aKaHYWBAIOTCA B TONUIC
MBIIHII.

Puc. 45. — Coeaunenns peOpa ¢ MO3BOHKOM H TPYAKHOM; BH/ CBEPXY.
1 — cycTa® rosnoBkn pedpa; 2 — pedCcpHO-TNO1IEPEYHBIH CYCTAR;
3 — rpyauHo-pebepHBIA cycTas.

Coeaunenns Kocteil BepXHeli KOHEYHOCTH

T pynnHo-Kmoun4Hbii cycras (puc. 46) 00pa3oBan CycTaBHOH MoBepx-
HOCTHIO KIHOYHLIbI M KOUKYHOH BBIPC3KOH PYKOATKH rpyauHsl. CycTas npo-
croin. dopma cycrara npubnmkaeres K ce/UIoBHANONR. OaHako Gnarosaps cyc-
TABHOMY JIMCKY OH CYHTaeTCs MapoBHAHBIM. JIBHXCHHS B HEM BO3MOMHEL BO-
KPYr TPeX BIaMMHO MEPMEHUKYAIPHLIX OCEH: CaruTTanbHOA (MoIHUMAaHHE U
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OIlyCKaHHE€), BEPTHKaNbHOM (BHEpe] v Ha3al) U PpoHTalbHOH (HekoTopoe Bpa-
HIEHHE, a TaKkKe Kpyrosoe ABuxkenue). CycraB YKpenJeH: MEeXKIIOYWYHOM,
pebepHO-KIIFOYHYHONH H TPYAHUAO-KTIOUMYHBIMH CBI3KAMH.

Puc. 46. ~ I'pyiHHO-KIOYHYHBIHA CYCTaB, HPaBbli (BCKPHIT).
1 — cycraBHOH IIMCK; 2 — MEKIIIOYHYHAsA CBA3KA; 3 — MICPEeIHAS IPYANHO-
KNIOUHYHas CBA3KA; 4 — kmouula; 5 — [ pebpo; 6 — pebepHo-KIOUUYHAsA CBA3KE,
7 — PYKOSITKA TPYAHHEL,

AKPOMHANBLHO-KIIOYHYHLIH cycTaB 00pa3soBaH aKpOMMANIBHBIM SMH(H-
30M KMOYHLBI U aKpOMHOHOM nonaTku. OH npocToH, MIockoi (GOpMBL, MOXKET
TIPEBPAMATECA B CHHXOHAPO3. CyCcTaB yKperUieH NBYMS CBSI3KaMH: KIFOBOBHIHO-
KJIFOYMYHOM # aKPOMHaTbHO-KCIHOYMYHOH. [IBIDKEHHS B cycTaBe OrpaHWueHbl.

Ilneuesoii cycras (puc. 47) 00pa3oBaH roI0BKOH LI€4EBOM KOCTH M CYC-
TaBHOH IOBEPXHOCTHIO JIONATKH, DOfIONHEHHOH CyCTaBHOM ryOOH, cocToseh U3
BONIOKHHCTOrO Xpslra. CycTaB IapOBHIHBINA, MHOTOOCHBIA. UMeeT TpH B3auMHO
NepreHUKYNSpHbIE OCH BPALICHHA: (DPOHTANbHYIO, CAPUTTANBHYIO U BePTHKANb-
Hyto. Bokpyr dpoHTasHOM OCH BOIMOXHSI ABKMXeHOUA Bicpes (cribaHue) U Ha-
3ax (pasrubaHue); BOKPYr CarMTTanbHOH OCH ~ OTBENEHHE M MPHBEICHHE, BOKPYT
BEPTHKAJILHOM OCH = NMPOHaIWs 1 CyliMHauus. Kpome TOro, B rui€ueBOM CycTaBe
BO3MOXKHO KPYroBoe JABHXEHHE (DUpKyMaykisa). CycTaB yKperuvisiercs KuoBo-
BHAHO-NUICYEBOH CBAZKOH ¥ CYCTABHO-TUICYEBLIMHU CBI3KaMU,

JIoKTeBOM cycTaB — CIOXKHBIN CYCTaB, COCTOALIMA U3 MIEYEIOKTEROTO,
MJIeYeITyYeBOro ¥ MPOKCHMANNBHOTO JTy4eNIOKTEBOro CycTaBos (pHc. 48).

ITnevecnokTeBoil ¢ycTaBsobpasopad GIOKOM MIEUEBOH KOCTU U
ON0KOBHIHOM BbIpE3KOH NOKTEBOH KOCTH. OH HMMeeT ONoKOBHAHYIO hopMy U
OAHY OChb BpaUICHUsA, NPOXOAALLYI0 NMONEPEYHO, BOKPYT KOTOPCH BO3MOXKHO
crubanue U pazrudaHume.

[TneuenyueBo# cycTaBobpazoBaH MBIINEIKAMH TIIEYEBOH KOC-
TH M FOSLOBKOMH JyueBoi KocTH. OH UMEET apoBHaHYIO GOpMY M TPH OCH Bpa-
wenHa. Bokpyr ¢podTanbHoi ocu BO3MOXHB crubanue u paszrubanue npen-
MIgYbA, BOKPYI BEPTHKAABHOH — MpOHAUMA H cynuHaumsa ero. Carurranenas
OChb HE MCHOJb3YETCs, TAaK KAaK MOXKJy KOCTAMU MpeAIUiedbs HATAHYTa MEXKOo-
CTHAs MEpenoHKa.
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Puc. 47. — [TneueBoit cycraB, ¢ppoiiTanbHBIi paciiil; BH C3aIH.

1 — KIIOBOBHIAHBINM OTPOCTOK; 2, 5 — CYXOKMIHE JUTMHHOY FONOBKH IBYTHABOH
MBIIUUBI Djieya; 3 — CycTaBHas BIIQAWHA NOIATKH; 4 — CYCTaBHAA KallCya,

6 — MexOYropkOBOe CHHOBHANBHOE BNaraimiile; 7 — rojioBka 1jie4eBoil KOCTH,
8 — KITOBOBUIHO-N/IEYEBAs CBI3KA.
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Puc. 48. JlokTeBoii cycTaB, nipaBsii (Cyc-
TaBHas CyMKa BCKpPbITA); BHJL CIICPCIH.

1 - mneyeBas KOCTE;

2 — cyCcTapHas CyMKa,

3 - CycTaBHas MONOCTh;

4 — narepabHBIN HAAMBILIIENIOK;

5 — roJiorKa MBIUETKA TVICYCBOH KOCTH;
6 — IYYCRAs KOJIaTepanbHas CRA3KA,

7 — KOJbLERAs CBA3KA N1YUYEBOHN KOCTH,
§ — myueBast KOCTb,

9 — peHevYHas AMKAQ;

10 - MemuianbHbIA HAAMBILETOK;

11 — 10K MACHEBOM KOCTH,

12 - moxTeBas KOMIATEPAILHASA CBSI3KA;
13 - BeHEUHBIH OTPOCTOK.
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[lpokcvMManeHBI ¥t TYY4ENOKTEBOM CYy CTag oOpa3oBaH ro-
JIOBKOH Ny4eBOM KOCTH U BLIPE3KOM JIOKTEBOH KOCTH. JTO CYCTaR LMIHHApHYIE-
ckoil gopmbi. OH UMEET ONHY BEPTHKAIBHYIO OCh BpallleHus, BOKPYT KOTOpOH
BO3MOMHBI IIPOHALMA U CYLIMHAUMS 1PEAILICYbA.

B J0KTEBOM CycTaBe BO3MOXHbI Crubanue u pasrubaHue BOKpyr QpoH-
TaNBHOM OCH, IPOHALIMA K CYTIMHAUMA BOKPYT BepTHKanbHOM ocu. CycTaB ykpe-
TUIEH JIy4eBOW H JIOKTEBOM KOJUIATEPaNbHBIMH CBA3KAMH.

JlydenoxreBbie CYCTaBbl, NIPOKCMMAJIbHBIA M JUCTANIBHBIN, -MMEIOT LH-
nuHapudeckyro ¢opMy. Onu 06pa3yior ogur KOMOMHUPOBAHHBIN CYCTaR, B KOTO-
POM BO3MOHBI MPOHALUA U CYNIUHALIMA BOKPYT BEPTHKAJIbHOM OCH BpallleHUS.

Mexzay MEXKOCTHBIMH KpasMH KOCTe#H NpeAIuIcubs HAaTAHYTa MEXKOCT-
Has MeperoHKa MpeArUieYba, Hrpalomas poiib B COJAPYKECTBEHHOM ABUKEHUH
(BpaiueHun) 3THUX KOCTeH.

Jlyue3ansicTHbIH cycTaB 00pazOBaH JIydeBOU KOCTHIO M KOCTAMM IpoO-
KCHUMAJIBHOIO psAfla 3ariacThs: JIAAbEBUIHOM, IIOJYJIYHHOA K TpeXrpaHHOH
(puc. 49). JlokTeBas KOCTH OTJENIEHA OT NYUYS3aIBICTHOTO CyCTaRa XpsSHIOM, KO-
TOPBIH HA3bIBAETCS CYCTAaBHBIM JAHCKOM. CyCTaB MMEET BITMICOBUOHYIO GOpMY.
B nem Bo3MOXkHBE crubaHue U pasrubanre BOKPYT (PPOHTAILHOM OCH, IpUBeae-
HHe W OTBCACHHUE BOKPYT CaruTTabHON 0CcH. BO3MOXHO Takxe HeOOoIbIoe nac-
CHBHOE IBW>KCHHE BPAIATEIGHOI0 XapAaKTEPa 3a CYET 3JIAaCTHYHOCTH XpAIla.

The compounding of the ribs with the vertebral column.

The heads of the ribs are connected to the bodies of the thoracic verte-
brae, ribs forming joints heads and rib bumps - with their transverse processes,
Jorming the edge-transverse joints. The joints are reinforced with ribs heads ra-
diate ligament and costal-transverse joints - edge-transverse ligament.

The joint head rib (plane) and edge-transverse joint (cylindrical) togeth-
er form a combined joint. Motion in these two joints is going around the longi-
tudinal axis of neck ribs. This rib head rotates in the articular fossa, and the
front ends of the ¥ibs with raised or lowered with the sternum. When the front
ends of the ribs are raised, the chest expands and there is breath, then the ribs
are lowered, the volume of the chest is reduced and there is an exhalation.

True ribs (I-VII) are connected to the sternum using rib cartilage. Carti-
lage I ribs fused directly to the breastbone and cartilage other six ribs (II- VII}
connect to it using a small sternocostal joints flat shape, and the front and rear
Sortified radiant ligaments. False rib cartilage ribs (VIII-X)are aitached to the
cartilage overlying ribs, forming a rib arc. The front ends of the XI-XII ribs
loose ends in the thickness of the muscle.

Sternoclavicular joint is formed by the articular surface of the clavicle
and sternum clavicular notch of the handle. The joint is simple. The shape of the
Joint is close to the saddle. However, due to the articular disc is considered
spherical. Movement is possible around three mutually perpendicular axes: sa-
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gittal (raising and lowering), vertical (backward and forward} and frontal (a
rotation and circular motion). The joint is reinforced by midclavicular, edge-
clavicular and sternoclavicular ligaments.

Acromioclavicular joint is formed by the epiphysis of the clavicle acro-
mion and scapula. It's simple, flat forms, can be converted into synchondrosis.
The joint is reinforced by two bundles: rostral-clavicular and acromioclavicu-
lar. Movement in the joint is limited. The shoulder joint is formed by the head of
the humerus and the glenoid surface of the scapula, augmented glenoid lip, con-
sisting of fibrous cartilage. The joint is a ball-shaped, multi-axis. It has three
mutually perpendicular axes of rotation: the frontal, sagittal and vertical.
Around the front axie it can move forward (flexion) and backward (extension);
around the sagittal axis - abduction and adduction, around a vertical axis -
pronation and supination. In addition, the shoulder joint may roundabout (cir-
cumduction). The joint is reinforced by rostral-shoulder ligament and the shoul-
der joint and ligaments.

The elbow joint is a complex joint, consisting of humeroulnar, brachi-
oradialis and proximal radioulnar joints.

Shoulder-elbow joint has a shape and a trochlear rotation axis extending
transversely around which flexion and extension is possible.

Humeroulnar joint has a spherical shape and three rotation axes.
Around the front axle possible flexion and extension of the forearm, around the
vertical - pronation and supination it. The sagittal axis is not used as stretched
between the bones of the forearm interosseous membrane. _

Proximal humeroulnar joint has cylindrical shape. It has one vertical ro-
tation axis around which it is possible pronation and supination of the forearm.

The elbow flexion and extension are possible around the front axle, pro-
nation and supination avound a vertical axis. The joint is reinforced by radial
and ulnar collateral ligament.

Radioulnar joints, the proximal and distal cyiindrical joints form one
combined joint, which can pronation and supination rotation about a vertical
axis.

Between the edges of the bones of the forearm interosseous interosseous
membrane stretched arm, play a role in a friendly movement (rotation) of the
bone.

Wrist joint is formed by the radial bone and the bones of the proximal
row of carpal: scaphoid, lunate, and triangular. The ulna is separated from the
wrist joint cartilage called articular disc. The joint has an elliptical shape. Flex-
ion and extension around the front axle, reduction and diversion around the sa-
gitial axis are possible as well as a small passive rotational movement due to the
nature of the elasticity of cartilage.
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Puc. 49. CoeyHeHHA KOCTEH NMpeaIeuss
H KHCTH; HppOoHTAIBHEIH paspes.

1 — J1iy4e3anscTHbIHA CYCTag,;

2 — JMy4eBas KoJulaTepaibHas CBSi3Ka 3arld-
CTBA;

3 — MEX3ansACTHEIE CYCTaRHI,

4 — 3aMACTHO-NIACTHEIC CYCTaBbI;

5 — MEXKOCTHBIE TISCTHBIE CBA3ZKH;

6 — MEXKKOCTHBIE MEXX3aNACTHHIC CBA3KM;

7 - 5OKTeBas KOJUIATEpaJibHas CBA3KA
3anACThA;

8 — cycTaBHOH JHCK:

Oco0eHHOCTH CTPOEHHSI CYCTABOB H CBSI30MHOT0 aANNapara KHCTH.
Mex3ansicTHbIe CYCTABBI HAXOAATCS MEHHY COCCAHHMH KOCTAMH 3alACThd B
npenenax ogHoro paga (puc. 49). Cycrasbl no dopme mutockee. s HUX xapak-
TEpeH Manblif 00BeM JIBHXXECHHUH.

CpeanesansicrHblil CyCTaB PACHOIaraeTCR MEKILY IBYMsS palaMu KOCTeH
3ansictha (puc. 49). (1o dopme cycTap GIOKOBHIHBIHA.

3ansicTHO-NACTHBIC CYCTAaBhI TNPEJICTABIBIOT COOOH COSOUHCHHA MC-
TaNbHOTO pAfa KOCTe 3amicTbsi ¢ OCHOBaHMAMM I[I-V nactHeix Kkocteid
(puc. 49). CycraB no ¢opMe nmaoCKUA. DTH CYCTaBbl MANOLIOABIDKHLL. B HMX
BO3IMOXKHO cKonbxenye na S—10° 8 Ty WIH IPYTYIO CTOPOHY.

Hckmrodenme cocTaBmsieT 3 a M A CTHON A CTHHM MW CycTas
fonpWOro Nankiia KHCTH, KOTOpbiH 00pa30BaH KOCThIO-Tpancuueii 1
OCHOBaHMEM TIEPBOM MACTHOW KOCTH. OH HMeeT cenoBuaRYI0 GOpMYy U jIBE OCH
BpaiieHust. BOKpyr HUX BO3MOKHBI HPUBEACHUE U OTBEAEHHE, MPOTHBOLIOCTAB-
NEHHE U OTCTaB/ICHUE OONBIIOro NaJiblla BCEM OCTaNIBHBIM MAJIBLAM.

Hacrno-gasaurosbie cycrapbl 00pa3oBaHbl MO;I0BKAMU ISICTHBIX KOCTEH
W OCHOBAHUAMM IPOKCUMANEHBIX danaHr nanbUeB. ITH CYCTaBbl MMEIOT Liapo-
BHIHYIC (POPMY W TP OCU BpallieHua. BOoKpyr 3TUX Ocel IpoUCXoldT crubanue u
pasrubanue, [IPUBEIEHHUE M OTBE/IEHHE, 2 TAKXKE KPYTOBOEC ABIDKEHUE.

MexdasanroBble cycTaBbl UMEIOT O10KOBHAHYIO dopMy. Y HMX ofHa
(poHTaNLHAS OCh BpALIEHHs, BOKPYT KOTOPOii BO3MOKHEI CribaHue M pasrHGanue,

The compounding of bones within the bone
Intercarpal joints located between adjacent bones of the wrist within the
same series are characterized by a small range of motion.

Middle carpal joint is located between the two rows of carpal bones. The
shape of the joint is ginglymoid.
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Carpometacarpal joints are compounds of the distal series of wrist bones
with the bases IV metacarpal bones. The joint is flat in shape. These joints are
‘inactive. They may slip to 5—-100 in one direction or another.

Metacarpophalangeal joints are formed by the heads of metacarpal bones
and the bases of the proximal phalanges. These joints have spherical shape and
three rotation axes. Around these axes occur flexion and extension, adduction
and abduction, as well as a circular motion.

Interphalangeal joints have ginglymoid form. They have a front votation
axis around which there is the possible flexion and extension.

CO(‘J[HH@HHC KOCTeH HHKHEH KOHEYHOCTH

KpecTaoso-nmoag3aouinkiit cycrae (puc. 30) oOpa30BaH yIIKOBUAHBIMH
TIOBEPXHOCTAMU KPeCTla U TIOAB3AOWIHON KOCTH. OH npoctoi, No ¢gopme 1ic-
ckuil. J/IBH>keHUs B HeM orpaHuyenbl. CycTaB yKpensieH CBI3KaMH: BEHTPasb-
Hble U AOPCAIBHBIE KPECTLOBO-MNOAB3AOUIHBIE, MEXKKOCTHBIE, MOAB3AOLIHO-
[OSCHH'HAA,

Puc. 50. = Coeamnenus kocTel Ta30BOTO NOSCA K Ta300¢ APEHHBIIN CYCTaB; B
cnepenu (A), czamu 1 cboky {B).

] - MOAB3AOMIHO-NOACHUYHAY CBA3KA; 2 — KPECTLOBO-TIOAB3A0IIHEIN CYCTaR;
3 - nepennric (BCHTpalTbHbIC) KPeCTUOBO-TIOAB3AOIIHEIE CBA3KH; 4 — 3arpa-
TeabHag meMOpaHa; 3 — Sonblioe cefanuuyioe oTeepeTue; 6 — NOSKOBLIN CHM-
¢uz; 7 — BepxHIa nobkosaa cBazka; 8§ — xyroodpaszHas cBs3ka Jodka; 9 — nob-
KoBO-OeapcHHas cBa3ka; 10 — noap3momwHo-6enpeHHas cea3ka; 11 — mexkoct-
HbIe KPECTHOBO-1I0ABIAOLIHEIE CBA3KH; 12 — 3aiHue (opcantHble) KpecTUOBO-
[I04B3AOLIHBIE CBY3KH; 13 - KPCCTUOBO-OCTUCTAs CBA3KA; 14 — KPeCTUOBO-
6yropHas cea3ka: 15 — Manoe ceyanuiHoe oTBepeTHe; 16 — CepaminHo-
OcpenHas ¢ps3ka; 17 — kpyrosas 30Ha.
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Cunaecmosbl taza. KpecTioBO-0CTHCTas ¢BA3Ka, KpeCcTHOBO-GyrpoBas
CBM3Ka, 3anupareipHas MeMOpaHa.

Jlo6koBbIii cHM(pH3 00pa30BaH OOpAUIEHHBIMU JPYr K APYTY HOBEpX-
HOCTAMH TOOKOBBIX KOCTEH, MEXAY KOTOPBIMU pacIosiOKeHa IUIacTHHKA XpALia.
OH NpUHAaAIEKUT K THITY HOJIyCYCTaBOB.

Ta3zo6eapennslii cyeras (puc. 50, 51) o6pazoBaH BepTIyKHOH BNIaIHHOI
Ta30BOH KOCTH U TONOBKOW O¢APEHHOH KOCTH. MIMEEeT AONONHHUTENIbLHBIE 3Je-
MEHTBI: XpAlicBas ry6a, Kpyrobas CBA3Ka, CBA3Ka [OMOBKMA OeIpeHHOH KOCTH.
CycraB npocroif, no ¢opMe mapoBUAHBI (OpeXOBWAHBIH, 4aiueoOpa3HbIid) H
WMEeT TPU OCU BpPalICHUA: PpPOHTANBHYI), BOKPYT KOTOPOA NPOMCXOAST criba-
HHe Oempa (JIBMMKEHHE €ro Brepen) U pasrubCaHHe (ZBIDKCHHE Hazald), Carut-
TaJIbHYI0, BOKPYI' KOTOPOM BBIOAHAIOTCH OTBENEHME M NPUBEAEHHE, U BEPTH-
KankHYK, BOKPYT KOTOPOH BO3MOKHBI CyHHHaiMA U rpoHauus. Kpome Toro, B
Ta300€APEHHOM CYCTaBE MOXKHO NPOU3BOAWUTE GeApOM KpYyroBOe IBHXKEHHE.
CycraB yKperuleH CBA3KaAMM: NOAB3IOMHO-0€APSHHON, CeanuiHO-0eApeHHOH,
106K0BO-Oe IpEH HOH.

Puc. 51. Tazobeapennunii cycras,
u"\l \ IIpaBbIH.
i ;5‘:\.‘531 . I — cycraBHbIE XpsALLY;
RS 2 — Ta30Baq KOCTh,
3 —cycTaBHas NONOCTH;
4 — cBa3ka rosioBku 0eApeHBOH KOCTH;
35— nonepeuHas CBA3Ka BEPTAYKHOM
BNAJVHBL;
6 — KancyJsa cycTaBa;
7 -- cenanmImHeIi 6yrop;
8 — Kpyrosas 30Ha;
9 — BepTny>kHas ryba.

e Y

Koaenublii cycras (puc. 52) obpazyerca mblileiikamy OenqpeHHOR KOCTH,
BEpXHEH CyCTaBHON MOBEPXHOCTHIO OONBUIEOESPLIOBOH KOCTH U HaKOJIEHHHUKOM.
Cycras cioxHBIHA, HMEET AONOMHUTE/IbHbIE 21IeMEHTbI: MEHHUCKH, KpecToobpas-
Hbi€ CBA3KM U KOJUIATepailbHbie CBA3KU. CycTas 1o opMe MBIEAKOBbIH. [IBU-
JKEHUA BO3MOXKHBI BOKPY! [ABYX OCEH: (poHTaNbHOM — crubanue ¥ pasrubaHue,
BEPTUKAJIBHON — BpauleHUE (TOJIBKO TPH COrHYTOM TOJIOXEHHH HOTH B 3TOM
CycraBe).
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Puc. 52. KoneHHslit cycTaB (BCKPHIT).

A — Bup cniepeny; b — ropu3oHTaNbHEIH pa3pes; 1—6enpeHHas kocte, 2 — 60b-
wedepuoBas KotarepanbHas CBA3Ka; 3 — MEeAHalbHBIA MEIISIOK; 4 — 3a0nss
KpecTtooOpazHas cBs3Ka; 5 — nepeuss Kpectoodpa3Has CBA3KA; 6 — MeaUalh-

HbIH MEHHCK; 7 — NONEepcUHas CBA3Ka KolleHa; 8 — naTepaibHeiil MEHHCK;
9 — SosmpiebepLioBas KocThb; 10 — cBA3ka HajkoneHHHUKa; 11 — HaaxoneHHuUK;
12 — manoGepLoBas KoJaTepaibHas CBA3Ka; 13 — ManoGepuoBasg KOCTB.

Coeannenne KocTell rojeHu. MeKAy KOCTAMH TOJIEHH pacIionaraeres
MEXXKOCTHas Tieperionka. KpoMe Toro, ronoBka manoOepLoBod KOCTH coedHs-
eTcs ¢ GoNbIIeOeploOBOi KOCTHIO TIPH TIOMOIIM CycTaBa MNiockoi dopmsl. [uc-
TaJibHBIE MUGU3B OePLOBBIX KOCTEH COCIMHEHB CHHIECMO30M.

Tonexocronupiii cycras (puc. 53) obpazoBaH KOCTAMH rOji€HH H TapaH-
HO# kocTEIO. CyCTaB CIIOKHBIH, MMeeT O.10KOBHUHYIO opMy. B cycTBe BOKpyr
(poHTaNBHOI OCH BO3MOMKHEI CrHOaHue CTOTTB! (B CTOPOHY MOIOMIBBL) M pa3ru-
Oanuc, MpU MOACMBEHHOM Crudaiii — BpaleHHUEe, OTBENCHHUE W NIpUBEACHHE.

CycraBbl CTOTBL. _

lMHopgrTapaHHubu i cycTaB 00pa3oBaH TAPAHHOU W TATOYHOMN
KOCTSIMH.

TapaHHONITOUYHO-TAABEBUAHB M CYCTap o0pa3ylor Tpu
KOCTH. TApaHHas, ATOYHA! | JaibeBHAHAA. DTO CIOXHBIH CYCTaR MIAPOBURAHOMH
dbopmpl. LABHKCHUS 1aHHOTC CYCTaBa — 3TO NIPOHALAA ¥ CYIHHALKA CTONBL.

TaTouRO-KYOOBHAHBIH CYCTaB 00Opa3oBaH NITOTHOM U KybHo-
BrAHOM KoCTAMHU. OH BpOCTOH MO CTPOEHHIO, IOCKMH 110 opMe. ManonoaBikeH.

MpeanNCHOTAICHEBBIE CYCTaB bl PACTIONOKEHBI MEXKY
KOCTSMY MPCANMNIIOCHB! M ITIFOCHBL, UMEIOT MIOCKYI0 GOopMYy, 32 HCKIIIOYEHHEM
CYCTaBa MEXAY MEAHAIbHON KIIHHOBUIHON U NEPBOM MITFOCHEBOH KOCTIMH, KO-
TOPLIK 110 POPME MOXKET ObITH OTHECECH K CEAAOBHIHOMY.

lintocHedanaHroBele CyCTaBbl UMEKOT IAPOBUIAHYIO (op-
MY, OTHAKO MOABHKHOCTD B HUX CPABHHTEILHO HEBeJINKa.
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MexbanaHTORBE CYyCTaBkl HAXONATCA MEXKLY OTAC/IBHBIMH
(anavramMu najbLEB U UMEIOT GIJIOKOBHIHYIO dopmy. OObeM ABHKEHMI (CTH-
6anue u pasrudanye) HeBeTHK.

T

Puc. 53. CoenuHeHus KOCTel roOJIeHH H CTOTbl (Cxema).
1 — 6onpirebepuoras KOCTh; 2 — MATOOEPIOBAs KOCTH; 3 — TapaHHAs KOCTS;
4 — nATOYHAsA KOCTh; 5 — KyOOBH/AHAA KOCTh; 6 — KIMHOBUAHBIC KOCTH;
7 — NIMOCHEBBIE KOCTH; 8 — thaanry najibLUes; 9 — roeHOCTOIIHBIA CyCTaB;

10 — nonepeunsiii cycTaB npeAmmocHbl; 11 — sanseBuaHas xocts; 12 — npex-
IUIOCHE-TUTIOCHEBBIE CYCTaBhl; 13 — nurocHedananrossie cyctaesl; 14 — Mexda-
JaHrOBHIE CYCTaBbl; 15 — mequanbHas (IeNbToBUEHAA) CBA3KA, 16 — epeauss
TapaHHO-Maso0epuoBad caska; 17 — naTouHo-ManobeproBas CBi3Ka;

18 = MeXKOCTHBIE CBA3KM NPEAIIHOCHD]; 19 — Me)KKOCTHBIE FIIOCHEBbIE CBA3KH.

The compounding of bones of the lower extremity

Sacroiliac joint is formed by ear-shaped surfaces of the sacrum and ilium. It's
simple, flat shape. Movements in it are limited. The joint is reinforced by liga-

ments.: dorsal and ventral sacroiliac, interosseous, iliac iumbar.
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Pelvis syndesmosis. Sacrospinous ligament, sacroiliac ligament, obturator
membrane.

The pubic symphysis is formed by the facing surfaces of the pubic bone, which is
located between the plate of cartilage.

The hip joint is formed by the acetubulum of the pelvic bone and the femoval
head. It has additional features: cartilaginous lip. civcular ligament ligament of
the femoral head. The joint is simple, in the form of sphere and has three axes of
rotation: the front, around which there are hip flexion (moving it forward) and
extension (moving backward), sagittal, around which abduction and adduction,
and vertical, around which pessible supination and pronation. Furthermore. it
is possible to produce a circular movement of the thigh in the hip joint. The joint
is reinforced by ligaments: the iliac-femoral, sciatic-femoral, pubic-femoral.

Crona kak uenoe. [Ipoao/bHBIH H JIONEPEYHBIHA CBOABI CTONDI.
ITousiTHE 0 MVIOCKOCTONHHN

Crona ycTpoeHa o TUIy NPOYHOM U yNpyroM CBOAYATOH apku ¢ KOpOT-
KHMH DabuaMi. OCHOBHEIMM OCOOCHHOCTIMMU CTOMBI 51BIAI0TCH HAMYUE CBOOOB,
IPOYHOCTD, VKPEMIICHUE METHAIILHOTO Kpas, YKOPOYEHHE NAIbLEB, YKperuleHHe U
{IpUBEACHUE TCPRBOro Malhia, KOTOPKA HE MPOTUBOCTOMT OCTATBHBIM, H pacilH-
perue ero jJuctatbHoH ¢anaHrd. Crona BHITIOMHSET TPU OCHOBHBIE (YHKIMH:
OIOPHYIO, JJOKOMOTOPHYIO W peccopHyro. CTOIMa KaK OpraH ONOpbI YASPKUBACT
BEC TeMa, MPH 3TOM OCHOBHOH ONOPOH CTOIIBI ABMAIOTCH NATOYHASA KOCTH M I'OJIOB-
KM FUTIOCHERBIX KocTeil. JlokoMoTopHas (DYHKLMS Crofbf COCTOMT B TOM, 4TO,
B3AUMOJIEHCTRYA C OMIOPHOI MOBCPXHOCTHIO, OHA 00ECIIeYNBaST NepEMeLeHUe Te-
na B nipoctpancTBe. PeccopHas QyHKLMA CBA3aHa ¢ HANMYMEM B CTOME CBOOB.
B Heil pazudaloT NATH HPONQIBHBIX ¥ OJMH MONEPEYHBIH CBO4 (AyrH), KOTOpbIE
o0paiileHsl BBITYKJIOCTBIO KBepXy. CBOMB 00pa3oBaHbl COUTCHAOMUMUCH MEXKILY
co60# KOCTAMU NMPEIIUTFOCHB! U IMOCHS!. KK AbIH TPOI0ILHEIH CBCL BaMHAETCS
OT mATOYHOTO Gyrpa UM . BKIIOYAET KOCTH IIPEATMIOCHBI M COOTBETCTBYIOLIYED
MJIFOCHEBYEQ KOCTh. B 00pasoeaHuy mepBOrCe CBOAA — MEAHANIBHOIO YYacTBYeT U
TapaHHas KOCTh. TIPOJIONEHBIC Ty UMEIOT HEOIUHAKORYIO BBICOTY: Haubonce
BBICOKOR SBMFETCsi BTOpas Ayra. PazimuaiorT BHYTPECHHWH U HAPYXHBIM OTIENEI
fIPOMONRHBIX CBOROB CTONbI. BHYTpeHHME oTaen oOpa3yloT 1iTo4Had, TapaHHas,
NaaseBMAHAN, TPY KIMHOBUAHGIC U Tpu wnocHessie (I, 11, IIT) xoctu. Beicora ero
H3MEpAETCs OT GROPHOH NOBEpXHOCTH 1O OyrpyCTOCTH JIAbERMAHOM KOCTH U CO-
crapisietT 3—5 oM. Hapy»HBIF OTACH CBOAOB CTOIR 00pa3oBaH INATOYHOM, Ky0o-
BUIHOW 1 BYMS [UTFOCHEBBIMU KOCTAMHU. Ero BICOTa OT OIOPHGH ITOBEPXHOCTH A0
BYrpuUcToCTH V IDIIOCHEBOH KOCTH COCTABIBIET 2--3 cM.

ITorepeyHblit CBOX CTOMBI paclioNoXeH B O0NacTH AMCTaNbLHOro paaa
KOCTEH TIPSAITIOCHBT 1 OCHOBAHHHM MIIOCHERBIX KOCTeH. KoHCTpyKUUs cTOME! B
BMjle CBONYATOM apKu noaaepkuBaerca Gaarogaps cneuududeckon gopme cyc-
TABHBIX MOBEPXHOCTEH KOCTEH, IIPOUYHOCTH CBA30K (FTACCHBHBIE «3aTAXKUY CTO-
Tkl } ¥ TOHYCA MBILIL (AKTHBHBIE «3aTSXKKW» CTOTIBI ).
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Ilo BBHIPAXEHHOCTH CBOJOB CTOMh! MPHHATO pa3iM4yaTh HOPMAIbLHYIO,
CBOAYATYIO M IUIOCKYIO crony. B HOpManbHO# M CBOAYATOM CTOMax peccOpHsbIe
CBOWCTBA BBIPAXKCHEI JIYYILEC, YCM B YIUIOMEHHON M mrockod crone. Ihiocko-
CTONHE COMpPOBOXKAAETC OOMAMH B MbIINAX CTOMbI, FONCHU ¥ CIIMHBI M Pa3BH-
BaeTCA MPH ¢1a00M CBA30YHOM afmiapaTe, YTOMJICHAN MBI ¥ KX HEAOCTATOY-
HOM Pa3BUTHH, a TaKKe NpH OOJBUIMX JIMTENLHBIX Harpy3KaX, HCIILIThIBAEMbIX
cronoil. CucremaTHyeckue bH3MYecKUe ynpaKHeHHs (TUMHACcTHKa, Oer, Xons-
6a) CrocoOCTBYIOT YKPEIUIEHHIO CBOJOB CTOMBI M NPEeAYNpEXIaloT BO3HHKHO-
BEHHE TUIOCKOCTOIMMS.

The foot as a whole. Longitudinal and transverse arches of the foot

The main features are the presence of the foot arches, strength, strengthening
the medial edge, shortening of the fingers, the strengthening and enforcement of
the thumb, which is not opposed to the others, and the expansion of its distal
phalanx. It distinguishes five longitudinal and one transverse arch (Arcj, which
is convex upward. The arches are formed by mating together the bones of the
tarsus and metatarsus. Each longitudinal arch starts from the calcaneal tuber
and includes the tarsal bones and the corresponding metatarsal bone.

The transverse arch is located in the distal tarsal bones, und a number of bases
of metatarsal bones.

According to the severity of the foot arches to distinguish between normal,
vaulted and flat foot. In the normal arched feet with springs and properties are
better than in the flattened and flat foot. Flat feet accompanied by pain in the
muscles of the foot, leg and back and develops in a weak ligaments, muscle fati-
gue and lack of development, as well as for large long loads experienced by the
foot. Systematic physical exercise (gymnastics, running, walking) help to streng-
then the arch of the foot and prevent the occurrence of flatfoot.

CoeanHeHHEe KOCTEH yepena

B uyepene npeacraBaeHbl BCe BUAbI COCAMHEHHA KOCTEHN: HEMPEPBIBHBIC
(BB,  BKOJIAYUBAHMA,  CHHXOHAPO3B) W mpepbiBHbIE  (BHCOYHO-
HIDKHEYEIOCTHO# CYCTaB).

1lBp kpsiny yepena B OOJILIIMHCTBE CBOEM OTHOCHTCH K yucay 3yOua-
Thix. K HUM npMHazexar:

® _BencuHbil OB (MEAKAY TOOHON M TEMEHHOMN KOCTAMH),

®  caruTralibHbIN OB (MEXLy IPaBOi H JIEBOH TEMEHHBIMH KOCTAMM),

¢ TamMOZOBUAHEIH OB (MEXIY TCMEHHBIMH H 3aTHIIOYHON KOCTSIMH).

HickroueHHeM ABJAETCA COSHUHEHHUE Yelllyd BUCOYMHOM KOCTHU C TEMEH-
HOM KOCThI0, I'/I€ OJlHA KOCTb, Hajleras Ha ApYryio, o0pa3yeT Tak Ha3bIBACMBbIil
dYeryivarerii oB. Kooty jiMua COEAMHAITCS MIOCKMMH LIIBAMH.

BkonayvBaHue xapakTepHO Al COGAMHEHUS KopHdA 3y0a ¢ anbBEONaMu
BEpXHEH 1 HIKHCH YerocTed ¢ HeOOIBIIOH TPOCICHKOM COEAMHUTENBHON TKa-
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HiY MexIy HUMH. CHHXOBIPO3bl PACIIONOKEHBl ¥ AETEH MeXay OTAebHBIMM
YACTAMH KOCTEH, 4 TAKXKe MEeXTy KJIMHOBUAHOH U 3aTHLIOYHOH KOCTAMM.

EQUACTBEHHBIN AUapTpO3 HA Yepene NpeacTaBleH COSHUHEHHEM HIKHEN
YeMCTH C BHCOYHBIMM KOCTAMM [10CPEACTBOM KOMOMHHPOBAHHOFO BHCOYHO-
HIWKHEYETIOCTHOTO cycTaBa. 0b6a cycTaBa QyHKUHOHHPYIOT OJHOBPECMCHHO H
npeacraBagor coboit KOMOMHUPOBAHHOE couNeHeHne. OHM OTHOCATCH K Mbl-
IEJIKOBBIM COSJMHEHUAM, HO Ornarofaps BHYTPHCYCTABHOMY JAMCKY B HEM BO3-
MOYKHBI JBFXKEHUS B TPEX HAlIPABJAESHHAX: OMyCKaHWe W MOTHATHE HIKHEH uc-
TMIOCTH C OAMOBPEMEHHBIM OTKPBIBAHMEM H 3aKpPbIBAHUEM pTa, CMEIUCHUE €€
BICPET M Hasza, OOKOBBIC IBWKCHUS U HEGONbIINHE KPYTOBBIE ABHXKEHHSA B TPEX
NIOCKoCcTAX. [lepBoe JiBHKEHHE COBEPIIACTCA B HIDKHEM OTAENe cyctasa. Bro-
poe ABHXKEHME MPOMCXOAUT B BEPXHEM oTAene cycTaBa. [Ipu OOKOBBIX nBUAKE-
HUSIX TOI0BKa HIKHEH 4EMOCTH BMECTE C IMCKOM BLIXOAMT U3 CYCTaBHOH AMKH
Ha OVropoK TONLKO HA OJHOM CTOPOHE, TOP/A KaK roJIOBKa APYIOH CTOPOHEI OC-
TAeTCA B CYCTaBHOH BIajilHeE.

The compounding of the skull bones

The skull bones present all kinds of compounds: continuous (seams, Welding of,

synchondrosises) and discontinuous (temporomandibular joint).

Sutures skull roofs mostly are among the gears. These include:

« coronal suture (between the frontal and parietal bores)

» sagittal suture (between the right and left parietal bones)

o lambdoid suture (between the parietal and occipital bones).

An exception is the compound scales of the temporal bone with the pariefal
bone, where one bone, leaning on the other, constitutes the so-called scaly seam.

Bones persons connected flat seams.

Welding of the characteristic of the compounds of the tooth root to the alveoli of
the upper and lower jaws with small layer of connective tissue between them.

Synchondrosises located in children between different parts of the bones, as well
as between the sphenoid and occipital bones.

Diarthrosis only the skull is represented by a compound of the mandible with the

temporal bone through the combined TMJ. Both joint funciion simultaneously
and are combined joint. They belong to the condylar joints, but with intra-
articular disc it possible motion in three directions: lowering and lifting the
lower jaw with the simultaneous opening and closing of the mouth, the offset of
its back and forth movement and lateral small circular motion in three dimen-

sions. The first movement is in the lower section of the joint. The second move-
ment takes place in the upper division of the joint. When the lateral movement of
mandible head with the disc out of the glenoid fossa on the bump on only one

side, while the other head is in the joint cavity.
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