YOK 611(035)
bbK 28.70642 M3paetca no nuuersun 000 «M3patenbcteo «Mup n O6pasoBaHue»

c17

c17

Camyces, Pygonb¢ MNaBnosuu.

HarnagHaa aHaToMuAa yenoBekKa. MogpoObHbin atnac ¢ unntoctpayuamm / P. M. Camyces. — Mo-
ckBa : Mi3patenbctBo ACT : M3patenbctBo «Mup 1 ObpasoBaHuer, 2023. — 232 c.: un. — «Harnag-
Hasa aHaTOMMAY.

ISBN 978-5-17-157067-5 (N3patenbctBo ACT)

ISBN 978-5-94666-973-3 (U3gaTenbctBo «Mup 1 O6pazoBaHme»)

HacTosAwana KHura npeactaBnaet cobor noapobHbIn atnac, cogepxawuin 6onee 400 LUBETHbIX UIO-
CTpaLuii No BCEM CUCTEMAM YeSIOBEYECKOTO Tena: TKaHu, KOCTU U UX COeMHEHNA, MblLLbl 1 Gpacuum, BHY-
TPeHHMWe OpraHbl, SHAOKPVHHbIE Xese3bl, CepAeUYHO-CoCyancTasn, TMMdounaHas, HEPBHaAA CUCTEMbI, OpraHbl
YyBCTB 1 001N NOKPOB. B KOHLE aTlaca NprBOAATCA OCHOBHbIE aHAaTOMUYECKME MOHATUA.

KHurra noctpoeHa no NpriHUUMY M3NOXKEHUS MAaKPO- Y MUKPOCKOMMYECKOTro CTPOEHUst opraHoB. OfHo-
BPEMEHHO C OmnucaHrem Tornorpadum 1 CTPOEHNA OPraHOB MOKa3aHbl MUKPOCTPYKTYPbl MAPEHXUMbI 1
CTPOMbI CTEHOK MULLEBAPUTENBHOMO TPAKTA, AONbKYM NIErKOro, NOYKM, ANYKA U ANYHNKA, HAANOYEUYHIKOB,
nMMbaTNUECKOrO Y3/1a, KOCTHOrO MO3ra, LIEHTPaIbHON HEPBHOW CUCTEMBI U T. 1.

ATnac npefHa3HayeH ANiA BCEX TEX, KTO MHTEPECYETCA CTPOEHNEM YESIOBEYECKOrO Tesla, OH TakXe Mo-
KeT ObITb MoNie3eH CTyAeHTaM MeANLMHCKNX Y4ebHbIX 3aBefeHNin, 6Uonornyeckrix GpakybTeToB, yUHalum-
CA CPeHVIX 1 CMEeLManimn3MpPOBaHHbIX LKOJ U KONedXeNn.

YOK 611(035)
bbK 28.70652

Cnpasoy4Hoe usoaHue
anvikmamansix, 6acna
Cepua «HarnagHaa aHaToMumA»
CamyceB Pygonb¢ MaBnosuu
HATNAOAHAA AHATOMUWA YEJTIOBEKA. Moapo6HbIN aTnac ¢ unocTpauuamm

OTBeTCcTBeHHbIV pepakTop H. B. Banyesa. Pegaktop M. I QomuHa
KoppekTtop /. B. My3anesa. Mnagwun pegakrtop B. Y. bpaxHosa
KomnbtoTepHan BepcTKa: A. A. llasnos. usanHep obnoxku J. C. A2anoHos

MognucaHo B neyatb 07.07.2023. TapHutypa Myriad. MeuyaTb opceTHadA. Bymara opceTHas.
®opmat 60x84 '/,. Ycn. neu. n. 26,97. Tupax 2000 3k3. 3aka3 N

ObLwepoccmincknin knaccudukatop npogykumm OK-034-2014 (KMEC 2008); 58.11.1 — KHUrK, 6poLLIOpbl NeyaTHble.

000 «N3paTenbcTBo ACT».
129085, Poccuiickas ®epepauusa, r. MockBa, 3Be3aHbii 6ynbeap, 4. 21, cTp. 1, KOMH. 705, nom. |, atax 7.
Haw cainT: www.ast.ru. /IHTepHeT-marasvH: www.book24.ru. E-mail: ask@ast.ru

MpowuseepeHo B Poccuiickon Qegepaunn. MarotosneHo B 2023 T.

000 «U3paTenbcTBO «Mup n O6pasoBaHue».
117418, Poccniickas Qepepauusn, r. Mocksa, yn. HoBouepemyLkrHckas, a. 50, kopn. 2, nom. 1V, KomH. 16.

Ten.: +7 (495) 742-43-54, +7 (966) 131-85-01. www.mio-books.ru. E-mail: mail@mio-books.ru

«ACT 6acmacsi» JKIIIK
129085, Mackey K., 3B€3aHbli 6ymbBaphl, 21-YH#, 1-kypbutsic, 705-6emme, I xaii, 7-Kabar.
Bi3iH 2/eKTPOHABIK MEKeHKaHbIMBI3: www.ast.ru  E-mail: ask@ast.ru
VinTepHeT-MarasuH: www.book24.kz UnrepHeT-1yKeH: www.book24.kz
Vmmoprep B Pecniy6uky Kazaxcran u IlpescraBuTensb 0 IpreMy HpeTeH3Mi
B PecriyOnuke Kasaxcran — TOO PJIL| Anmartsl, r. AJIMaThL.
Kasakcran PecriyGirkacbiHa IMIIOPTTAyIIbL xkoHe KazakcTan Pecry6ivkachiHga
HapasbUIBIKTapAbl Kabbliaay 6oiibiHina exin — «P/IL-Anmars» JKIIC,
Anmatsl K.,JJoMOpoBcKuii Kett., 3«a», B autepi opuc 1. Ter.: 8(727) 2 51 59 90,91 , dakc: 8 (727) 251 59 92 imxki 107;
E-mail: RDC-Almaty@eksmo.kz, www.book24.kz ~ Tayap Geurici: «<ACT» OHzipinreH xbuisr: 2023
OHIMHIH *)apaMZIBUILIK, Mep3iMi IeKTe/MereH  OHZipreH MemekeT: Peceit

ISBN 978-5-17-157067-5 (U3patenbctBo ACT)
ISBN 978-5-94666-973-3 (MU3gatenbctBo «Mup n O6pasoBaHme»)

© Camyces P.T1., 2023
© 000 «M3patenbcTBo «Mup 1 O6pasosaHmer, unntcTpaumm, 2019
© 000 «M3paTtenbctBo «Mup n ObpasosaHmer, 2023



COAEPKAHUE

MpeoncnoBre ........cceeviiiniiiinnnn.. 4
.......................... 5
ONUTENNANBHBIE TKAHU oo eveennns 6
CoegVHUTENbHbIE TKAHM . ....vvvinnnnnn.. 7
MbILWEUHbIE TKAHN . .vvvvi i e 10
HepBHaA TKaHb ...........ccovviveinnenn.. 11
@ KOCTU U COEANHEHUNA
KOCTEM ... 12
KocTncKeneTa ...oovviveei i, 13
MO3BOHOUHBIN CTONO ..o vveeeeeanenns. 14
[PYOHAAKNETKA «oviveteiie i eenne 17
Hepen ..o 19
BepXxHAA KOHEUYHOCTb .. ....vvvvnneennnn.. 29
HKHAA KOHEUHOCTD +vvvvveeveeeeeinnnns. 32
CoenHeHNA NO3BOHOYHOro cToNnba ...... 36
CoeaVHEHNA YEPEeNA ..ot vvv e e 39
CoepuiHeHuA pebep v rpygHoON Knetkm ... 40
CoeavHeHNA BEpPXHEN KOHEYHOCTU .. ..... 41
CoegVHEHMNA HUXKHEN KOHEYHOCTU ........ 46
(3) MBbILILbI U PACLUH .......... 52
MbILWLUbI TENA YESTOBEKA . .vvvvvveennnnn.. 52
MbBILLUDBI TOMOBBI ottt iiiee i iiiieeennnn 56
MBILLLUBI LHEM v v ettt e e e iiee e eenn 58
MbIWUBI CIIVHBL oo eee e eeeeines 61
MbIWLBI TPYAM e vve e 64
MBILLLBI XKUBOTA v vvveeeeet e 67
Mbiwybl BEpXHEN KOHEYHOCTU . ... e ... 70
MbILLILbI HXKHEN KOHEYHOCTU ..ovvvvvt 76
@ YYEHUE O BHYTPEHHOCTAX 84
BHYTPEHHOCTWN ..o 84
MNweBapuTenbHaa CUCTEMA ... ovvvnnnn.. 86
[bIXaTeNbHaAA CUCTEMA . .oovvvinnnnnnnn.. 107
MoueBas 1 NoNOBble CUCTEMbI ... .vvvvnn. 115

MnoTanamycC ......oovevvievninennnnn.. 129
1T oYY = 130
WnwKOoBMAHAA XKENe3a .. .vvvvveeeennnn. 131
LLMTOBMAHAA XKEeNe3a ..oovvvveeneenennnn... 132
OKOMOLNTOBUAHDIE KENE3bl ...vvvvunnnn. 133
HainOUeUHUK ..o 134
ANUKO M ANYHUK ..ot 135

MNopxenygouHasa kenesa ................. 136

(6) CEPAEYHO-COCYAMCTAA

CUCTEMA ....................... 137
CePOLE oot e e 138
Kpyrn KpoBOOOpaLeHNA . ..oovvvennnnn.. 143
AOPTa t i e e 144
ApTEepuUM ronoBbl U WEN . ..ovvvvnnennnn.. 145
ApTepun roNOBHOTO MO3MA ...vvveennn... 148
ApTepuun BepxHen KOHEYHOCTU ........... 149
bptowHaA YaCcTb A0PTbl « oo veeee e 153
ApTepun OpraHOB MasioroTas3a ........... 156
ApTepuun HUKHNX KOHEYHOCTEN .......... 158
BepxHAA NOMaABeHA ..........ccovvvnnnn.. 161
BeHbI ronoBbI M WEeN ..o oo veieeenne 162
BeHbl rONOBHOITOMO3ra .. ..vvvvevee et 163
BEHbIMNLA .. 164
BeHbl BepXHen KOHEYHOCTU ....vvvunn.... 165
HWKHAA NONAABEHA ....ovvvvvneennnn.. 168
BopoTHasa BEHa NeYeHn .................. 169
BeHbl HIKHUX KOHEYHOCTEN .. .vvennn.. . 169
BeHbl opraHoB ManoroTasa .............. 172
JInMmdaTnyeckaa CUCTEMA ... .ovvvvvvennnn. 173

@) /MMOONAHAA

CUCTEMA ....................... 180
KOCTHBIN MO3T U TUMYC v .vvveveeaeeeeennn 180
JInmbaTtnyeckne yanbl ......ovvevevnenn... 181
Cene3eHKa ..vovvv i 182
MwHOaNMHbI FMOTOYHOIO KOMbLA ......... 183
HEPBHAA CUCTEMA .......... 184
CAMHHOM MO3T .t vtvei i e i 185
[ONOBHOM MO3I ...ttt 188
HepenHbIE HEPBDBI «.vvvvvieeininennnnnn. 203
CNMHHOMO3rOBbIE HEPBbl . .vvveennn... 207
ABTOHOMHas HepBHaA cUCTEMA ........... 214
(9 OPFAHbIYYBCTB .............. 217
OpPraH3pPeHNA ...ovvvit i i nennnnn 217
OpraH cnyxa v paBHOBECUA .............. 222
OPraHBKYCA +.vvvitiei i iieenenanns 227
OpPraH OBOHAHMUA ...vvveinenn e, 228
OBLMIA MOKPOB............... 229
KOMa ottt e 229
MPON3BOAHBIE KOMKM wvvvvveveieennnnnn. 230
OCHOBHble aHaTOMUYECKME MOHATUA . ... .. 232



NMPEAUNC/IOBUE

HacTtoAawan kKHura «HarnAagHaa aHaToMmA YenoBeKa» npefctaBnaeT cobon
noapoO6HbIN atnac, cogepkawmii 6onee 400 UBETHbIX WANOCTPaUniA. ATnac
npefHa3HayeH AnAa BCex Tex, KTO MHTepecyeTcA CTPOeHMeM YeloBeYeCKoro Te-
na. B nocobuu paccmatprBatoTCA BCe CUCTEMbI YENTOBEYECKOrO Tena: TKaHW, KO-
CTU N UX COeANHEHNA, MbllLbl 1 dpacymm, BHYTPEHHUE OpraHbl, SHAOKPUHHbIE
Xenesbl, cepAeyHo-cocyaucTasd, nMMmpounaHasa, HepBHaA CUCTEMbI, OpraHbl
4yBCTB 1 06LWMIA NOKPOB. B KOHLE NpMBOAATCA OCHOBHblE aHaTOMUYECKUE Mo-
HATUA.

KHura noctpoeHa no NpUHUUNY N3N0XEHNA MAaKpPO- N MUKPOCKOMNYECKOro
CTpoeHuA opraHoB. O4HOBPEMEHHO C OnrcaHnem Tonorpadum 1 CTPOeHNs op-
raHOB MOKa3aHbl MUKPOCTPYKTYPbl NaPEHXUMbI U CTPOMbI CTEHOK NULLEBapU-
TENbHOro TPaKTa, AONbKN NErkoro, NOYKN, ANYKa N ANYHNKA, HAAMOYEUYHNKOB,
numMaTNYeCKoro y3na, KOCTHOro MO3ra, LleHTPasribHON HEPBHOW CUCTEMbI U T. [,
YuTeHbl TakXe pe3ynbTaTbl COBPEMEHHbIX HAaYYHbIX MCCNeoBaHUI B obnactu
CTPYKTYPHO-OYHKLUMOHANbHbIX OCOOEHHOCTEN OPraHOB U CUCTEM 4YenoBeye-
CKOro opraHmsma.

Bce 0603HaueHNA aHaTOMUYECKNX CTPYKTYP B TEKCTE M Ha PUCYHKaxX NprBee-
[leHbl B COOTBETCTBUM C PYCcCKOM Bepcren MexayHapoaHOW aHAaTOMUYeCKOM
TEPMUHONOTNN.

ATnac npekpacHo JOMONHAET MaTepurasn COBPEMEHHbIX y4eOHUKOB MO aHaTo-
MUK yenoBeKa n gaet bonee AcCHoe npeacTaBnieHne 06 0COBEHHOCTAX CTpoe-
HWA OPraHoOB N CUCTEM YeJIOBEeYeCKOro Tena, MO3TOMY OH MOXeT OblTb noneseH
CTyAeHTaM MeQULNHCKMX YYeOHbIX 3aBefeHNI, a TakKe CTyaeHTam buonoruye-
CKMX GaKynbTeTOB, YYaLMMCA CPeAHMX U CMeunann3npoBaHHbIX LWKOM N KO-
nepXxen.



TKAHU

Bce XuBble opraHn3mbl Ha 3emsie NPy BCEM CBOEM MHOro06pasnin 1 OTANUYKUAX B CTPOEHWM obna-
JalT obwmmn ocobeHHOCTAMN, 0OYCNOBEHHBIMU E€4VHCTBOM KX MpoucxoxaeHua. OcHOBOW
CTPOEHUSA N PA3BUTUA YENOBEKA M XKUBOTHBIX ABNAETCA KNeTKa (puc. 1.1) — anemeHTapHasA CTpykK-
TypHas, PyHKLUMOHasbHasA 1 reHeTUYecKas efVH1La >KMBOro BelecTBa, COCTOALAA U3 Aapa, Un-
TOoMNNa3mbl (rManonsasmMa, LMTonnasmaTryecke opraHessibl) U BHELLIHEN KNeTOYHOI 060N0UKN.

MnBasa KneTka — 3TO CNIOXKHaA ANHaMMYeCcKasa cuctemMa. B Hem nponcxogaT He npekpallalowmmnca
B TeUEHMe BCeW ee XN3HM OOMeH BeLecTB, a TakKe NoCTOAHHOEe CAMOOOHOB/IEHNE N CAMOBOC-
npounsBeaeHme.

B Tene uenoBeKka v XMBOTHbIX OTAENbHbIE KNETKN UM FPYNMbl KNEeToK, NPUCnocabnnBasch K Bbl-
NOJIHEHMIO Pa3NNYHbIX GYHKUUN, AnddepeHLMpytoTCcA, 06pasya TKaHMW.

TKaHb — 3TO NCTOPUYECKM CNIOXKMBLUIASCA CNEeLMann3vpoBaHHas CUCTEMA KNETOK U X NPOU3BOJ-
HbIX, 06/1afatoLLan O6LWHOCTbIO Pa3BUTUSA, CTPOEHUS U GYHKLMOHMPOBaHUA. B npouecce 3Bonio-
Lun1 B3aMOAENCTBME OpraH/3mMa C BHELWHEeN cpefoi NpuBeno K BOSHUKHOBEHUIO HECKOMbKNX
TUMNOB TKaHel C onpeaeNieHHbIMY GYHKLMOHANbHbIMU CBOMCTBaMU. Pa3nnyaloT yeTbipe Braa TKa-
Heln: anuTenunanbHble, UAN MOrPaHUYHbIE; COeMHUTENbHbIE, BKOUatoLWMe KpoBb, Moy, cob-
CTBEHHO COeANHUTESNIbHYIO TKaHb, XPALL 1 KOCTb; MbILLEYHbIE U HEPBHY!IO.

peuenmop

8HeWHASA
K/emoyHas
obos04Ka
komnsiekc [on160xu
MUMOXOHOpUsA A0pO Knemku
A0epHas 06os104Kka
AOPLIWIKO
3HOONIA3Mamuyeckas
cemeo
MUMOXOHOpUS
K/1emouyHubll 3HOoNIAa3mMamuyeckas cems
ueHmp pubocombl

euasionsiasma

Puc. 1.1. YIbTpPaMMKPOCKOMUUYECKOE CTPOEHME KAETKMU KUBOTHbIX OPraHM3mMoB (cxema)




SnuTennanbHble TKaHM (pUc. 1.2) NOKPbIBAKOT BCIO HAPYXKHYIO NMOBEPXHOCTb TeNa, BHYTPEHHNE
MOBEPXHOCTUN NULLEBAPUTENBHOIO TPaKTa, AbIXaTebHbIX, MOYEBbIX 1 MOMOBbIX MNYTEN, CEPO3HbIE
0605104KM, a TakXKe 06pa3yloT OONbLUMHCTBO Xefle3 opraHn3ma (PKenesbl XenyfoUYHO-KMLLEYHOro
TpaKTa, NoAXenyaouHas, WNTOBUAHAA, MOTOBbIE, CalibHble U T. A4.). [10 XxapaKTepy CTpOeHuA 1 pac-
NONOXEHNA KNETOK Pa3finyaloT 0OHOC/IOUHbIU 3numenuu: NIOCKA, Kybnyeckun, npusmatmye-
CKUI, MHOTOPAQHbIN — U MHO20C/IOUHbIU 3numeniut: NNOCKUA HEOPOroBeBaOWMN, NNOCKNN
OpOroBeBaloLWNI, MEPEXOOHbIN.

Yepes anutennanbHble TKaHN COBEpLUAETCA OOMEH BELLEeCTB MeXKAY OPraHN3MOM 1 BHELLHEN cpe-
[0, NO3TOMY OHW BCErAa 3aHUMAalT NOrpaHMYHOE NONOXKEHNE, pacnosiarasaCb Ha rPaHNLEe BHeLL-
Hel 1 BHYTPEHHEN cpef opraHu3ma. OTU TKaHW BbIMOJIHAIOT 3aLWTHYIO POJb (SNUTENNN KOXMK),
bYHKUUKM ceKpeumnm 1 BCacbiBaHUA (KMLWEYHbIV SNUTENNIA), BblAeNeHnaA (3nMTenuni noyek), ra3oob-
MeHa (3nuUTenunn nerkmx).

Mene3bl snumenusa (puc. 1.3) o6pasyioT 1 BbIZENAOT BelecTBa, HeoOXxoaMMble ANA XunsHepes-
TENbHOCTY OpraHu3ma (C/toHa, NOT, CIN3b, MONOKO, TOPMOHbI, MyLMHbI). OHY Nogpa3fenaiTca Ha
3K30KpUHHbIe (CJIIOHHbIE, MOTOBbIE U AP.), KOTOPbIe BbIAENAT CEKPET Ha MOBEPXHOCTb TeNla unn
B MOJIOCTN BHYTPEHHUX OPraHoOB (KenyfoK, TOHKaA KMLWKa, AblXaTeflbHble NyTU U T. 4.), U 3HOO-
KpuHHble (rMnodu3, WNTOBMAHAA »Kene3a, HaAMOYeUYHVIKA 1 Ap.), HE NMetoLre NPOTOKOB, CEKPET
KOTOPbIX NOCTYMaeT B KPOBb AN NUMOY.

1 — snumenuoyum;
2 — 6a3a/1bHas MemMopaHd.

Puc. 1.2. dnuteani

a — 00HOC/I0UHbIU N1OCKUU;

6 — 00HOC/T0UHbIU Kybuyeckul;

B — 00HOC/1I0UHbIU cmosibuyameid,
unu npusmamuyeckud;

I — MHO020C/10UHbIU n10CKUU
Heopozosesarouul;

B — nepexooHsbIl;

@ — MHO020CJ10UHbIU NJTIOCKUU
opozosesarowjudl.

Puc. 1.3. Bugpbl xkenes

a — npocmas mpybuyamas
Hepas3eemeJsieHHas;

6 — npocmasa mpy6yamas
paseemesieHHas;

B — NpoCMas asnb8eosiapHas
Hepas3gemeJsieHHas;

I — Npocmas anabeeosiApHAA
paseemesieHHas;

B — CJIOXHAA mpybuyamas;

€ — CJIOXKHAA aJ1b8EOIAPHAS;

X — CJI0XHAA mpybyamo-anb8eosIspHAs.




CoeanHUTENbHbIE TKAHM Ype3BblYaliHO pPa3HOObOPa3Hbl N0 CBOeMy CTpoeHMio. O6Wwmm ana HmX
ABNAETCA TO, UTO OHU COCTOAT U3 KNIETOK N MEXK/IETOYHOrO BellecTBa. Bxoas B coctaB opraHoB
NN 3anoJTHAA NPOMEXYTKN MeXAY HMMU, COEAMHUTENbHbIE TKaHW BbIMOHAIT MeXaHNYeCKYIo,
3aLMTHYIO 1 TPOPUUECKYI0 GYHKLMN.

CoepnHUTENbHYIO TKaHb NOAPa3AenAT Ha ABe 6onblumne rpynmbl: COOCTBEHHO COeANHUTENbHYIO
1 cneyunanbHyo COeMHUTENbHYIO TKaHU C OMOPHbLIMU (XPALLEBAA 1 KOCTHasA) U reMONO3TUYECKN-
MU (MrenonaHasa n numeoonaHasa) CBONCTBAMU.

CobcmeeHHO coeOUHUMENbHAA MKAHb (pwyc. 1.4, 1.5) penntca Ha NJIoMHyio 0gopmMeHHyIo (CBA3-
KW, CyXOXunus) n HeogpopmaeHHyto (bacumm, anoHeBpPO3bl, NEPUHEBPUN, CETYATLIA CIION KOXN)
CcoefMHUTENbHbIE TKAHW N Ha PbIXJTyI0 HEOGOPMIIEHHYIO COEAVHUTENbHYIO TKaHb, COMPOBOXKAAL0-
LLIYIO KPOBEHOCHbIE COCYAbl Y HEPBbI 1 BXOAALLYIO B COCTaB MOYTM BCEX OPraHoOB.

: |

Puc. 1.4. MnroTHaa opopmieHHan
BO/IOKHUCTasA CO€AUHUTE/IbHAA TKaHb

1 — Kos1a2eHOBbIe BO/TOKHA;

2 — meHOUHOYUM, UJTU CYXOXUJTbHASA K/TemKa;

3 — npocnoliku peixsol 80710KHUCMOU
coeduHUMesbHOU MKAaHU;

4 — s3;1acmuyecKue 80J10KHA.
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cyxoxusnue ceA3Ka

Puc.1.5.P
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2 BO/IOKHUCTAaA
(‘ J ” c"! COeANHUTEIbHAA TKaHb
/ ’ ] 3 1 — ¢ubpobnacm;
2 — nnasmouyum;
—4 3 — aumgoyum;
4 — makpocgpaz;
5 5 — HelimpodusbHbIl 2paHynoyum;
6 — Kos1/1a2eH0B80€ BOJIOKHO;
‘ 6 7 — adunoyum, usiu Xuposeds Kiemka;
= fé" : 8 — 31acmuyeckoe 80/10KHO;

9 — 6a30¢usbHeIl 2paHynoyum.

/
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Xpaweeas mkaHe (pvic. 1.6) COCTOUT N3 Pa3BUTOrO MEXKJIETOUHOIO BeLLeCTBa U KNETOK-XOHAPO-
LMTOB. B 3aBUCMOCTM OT CTPOEHNA MEXKIETOYHOIO BELLECTBA B TENE YesloBeKa pa3finyatoT Xps-
LWW: 2UaIUHOBbIU (XPALWM Tpaxen, 6pOHXOB), 31acmuyeckul (yLWHaA PakoBMHA) U 80JIOKHUCMbIU
(MeXno3BOHOUHbIE ANCKN).

KocmHas mkaHb (puc. 1.7) B Tene yenoBeKa NpeAcTaBsieHa rpy60BOIOKHUCTON U NiacTUHYaTOM
BMAaMn. MeXXKneTouyHoe BeLecTBO COCTOUT M3 OCCEMHOBBIX (KOnareHoBbIX) BOJIOKOH Y OCHOB-
HOro BeLecTBa, MPOMUTAHHBIX MUHEPANbHbIMU conAMU. KneTkun: octeouuTbl, 0CTeobnacTbl n
OCTeOKNacCTbl — PacronaraloTca MeXKay BOJIOKHAMUN MEXKKNETOYHOrO BeLlecTBa.

XpsAlweBas 1 KOCTHasA TKaHW BbIMOJHAIOT B OpraHnU3mMe npenumyLieCTBEHHO OMOPHY0 GYHKLMIO,
06pasys CKeneT U CoeiMHEHUSA rONOBbI, TY/TOBMILLA U KOHEYHOCTEN. DTU TKaHW 3aLUMLLIAOT OpraHbl,
pacnonoXeHHble B Yepene, rPyAHON 1 Ta30BOW NOSIOCTAX, MPUHMMAIOT YYacTue B MUHEPASIbHOM
obmeHe.

Puc. 1.6. XpAweBana TKaHb

1 — XoHOpoUUMBbI, UNIU XpAujesbie
KJemku;

2 — xpAwesol Mampukc;

3 — s/1acmu4yeckue 80J/10KHA;

4 — KosiaeeHoB8bIe BOJIOKHA.

2UaIUHOBbIU anacmuyeckuti
xpaw xpauw xpaw

Puc. 1.7. KOCTHasA TKaHb

1 — numameneHsil KaHasm;

2 — ocmeoyum;

3 — ocmeoH (2asepcosa
cucmemay;

4 — mexK/1emoyHoe
sewjecmao.

nonepeuHsili cpe3 kKocmu



Kpome Toro, B opraHu3me 4YesioBeKa U XXMBOTHbIX UMEIOTCS COeANHUTENbHbIE TKaHU C 0COObIMIA
CBOWCTBAMW: KNPOBasA, C/IM3NCTasA, PETUKYNAPHadA, MMIMEHTHasA, BbiNoHAKLWMe cneundunyeckmne
byHKLMK. Oco6bIMM BUAAMU COEANHUTENBHOM TKAHW ABNAIOTCA KPOBb U Numda.

Kpoeb (puc. 1.8) poctaBnfaeT K TKaHAM NuTaTeNibHble BELeCTBa, FOPMOHbI U KUCNIOPOA, yaansaet
nNpoayKTbl 0OMeHa BELLEeCTB 1 YINEKUCIIbIN Fa3 U COCTOUT U3 hOPMEHHbIX 3/1eMeHmMo8 (3pUTpoLmn-
Tbl, 3€PHMNCTbIE U HE3EPHUCTbIE NIEMKOLUTbI, TPOMOOLMUTDI) U n1a3mesl. K 3epHUCTbIM nenKouuTam
OTHOCAT 6a30¢unbHble, aungodUNbHbIE Y HENTPOPUIbHBIE FPAHYNOUNTDI, K HE3€PHUCTBIM — MO-
HOUWUTbI 1 NUMOLMTLI. B opraHnsme yenoeka GpoOpmMeHHbIe 311IEMEHTbI KPOBW HaXoAATCA B onpe-
[EeNEeHHbIX KONMYEeCTBEHHbIX COOTHOLLEHMAX, KOTOPbIe Ha3biBaloT GOpPMyion KPOBU — remorpam-
Moi. Tak, B 1 mm3 (MKn) Kposu copepxutca 4,0-4,5 MiTH 3pUTPOLUTOB Y KeHWwuH v 4,5-5,5 MnH
y My>kunH, 4000-8000 nenkouutos 1 180 000-300 000 TpoMOOLMTOB (KPOBAHbIE MAACTUHKM).

Jlumepa (puc. 1.9) oMbiBaeT TKaHW, TPAHCMOPTUPYS OT OPraHOB MPOAYKTbl OOMEHa BELLECTB, KJle-
TOUHbI AETPUT, aHTUTEHbI, TOPMOHbI, SK30TE€HHbIE NMUTMEHTbI, TMMOOLUTLI 1 NENKOLUNTbI B BEHO3-
HYI0 YaCTb KPOBEHOCHOW CUCTEMBI.

Puc. 1.8. Kposb

1 — numgpouyumer;

2 — HelimpousibHbIU 2paHynoyum;

3 — mpomboyum, unu Kpo8sHas
naacmuHKa;

4 — ayuoogpusnibHeIl 2paHyyum;

5 — 6asogusnibHbIl 2paHynoyum;

6 — moHoyum;

7 — makpoghae;

8 —spumpouyum.

Puc. 1.9. /lumoda

1 —s3pumpoyum;

2 — 6onbwol numgoyum;

3 — cpedHut numgpoyum;

4 — manvil numgpoyum;

5 — makpodpae;

6 — HelimpogusibHbIl 2paHynoyum.




MbiweuHble TKaHu (puc. 1.10) nogpa3fenaoT Ha rMaaKyto (HemcyepyeHHyo) 1 nonepeyvyHonosno-
caTyto (McuepyeHHyto) TkaHu. OCHOBHOE CBONCTBO 3TUX TKaHEN — CNOCOOHOCTb K COKpPALLEHMIO.
DTO CBOWCTBO JIEXXUT B OCHOBE BCEX ABUraTesibHbIX MNPOoLeccoB B opraHmname. CoKpaTUTenbHbIMMK
3/1IeMeHTaMM MbILLEYHbIX TKaHeN ABNATCA MUodnbpunnbl. [NMadkas Melwe4YHAsA MKAHb COCTOUT
N3 MUOLMTOB, OHA BXOAWT B COCTaB CTEHKM BHYTPEHHMX OPraHOB (TOHKasA KMLIKa, MaTKa, MOYeBOW
My3blpb), KPOBEHOCHbIX COCYAIOB U COKpALLAeTCA Henpon3BosbHO. [lonepeyHonosnocamyio mol-
WeYHyI MKAaHb COCTaBMAIOT MbILLEYHbIE BOJIOKHA; OHN 06Pa3yioT CKEeNTETHbIE MbILULbl U MbILLLLbI
HEKOTOPbIX BHYTPEHHMX OPraHoB (rNoTKa, A3blK, YacTb NMWEeBOAA). VX coKpalleHne nponcxognT
NPOW3BOJIbHO, T. €. NOAUYNHAETCA BOJIE YeNlOBEKa.

MolweyHas mKkaHb cepoua ABNsSeTcA 0cobbiM BMAOM NMOMepeYHONosI0CaTon TKaHu, cocTosLen
N3 KapANOMMOLINTOB; OHa COKpPaLLaeTcs HEMPOU3BOJbHO.

1 — 21adkue Muoyumeol 8 NPOOOTILHOM
paspese;

2 — 2/1a0KUe MUOYUMbI 8 NONEPEYHOM
paspese;

3 — CoeOUHUMesIbHAS MKAH®b.

1 — nonepe4Honosiocamoe MblleYHoe
80JI0KHO 8 NPOOOJIbHOM pad3pese;

2 — NnonepeyHoNos1I0camoe MbllieyHoe
B80JIOKHO 8 NONEPEYHOM paspese;

3 — coeduHUMesIbHas MKaHsb.

MKaHb

1 — cokpamumernbHulili Kapouomuoyum;

2 — Kapouomuoyum npogodsaweli cucmemsi
3 cepoya;

3 — coeOUHUMesIbHAA MKAH®b.

nonepe4yHonosiocamas cepaeqHaﬂ
MblWEeYHAA MKAHb

Puc. 1.10. MbilLe4YHbIe TKaHU



HepBHas TKaHb (puc. 1.11) o6pa3oBaHa HEPBHbBIMU KNETKaMN — HENPOHaMU 1 FNOLMTaMN.

HelipoHbl BbINONHAT GYHKLUN BOCNPUATAA Pa3apakeHnii N3 BHELLWHETO 1 BHYTPEHHEro MMpPOoB,
NX aHaNM3a U NPOBefEeHNA HEPBHOTO UMMYNIbCA K UCMONTHUTENIbHBIM OpraHam (MbiLULbl, Xese3bl),
a enuoyumesl — OMOPHYID, TPOPUUECKYID U 3alUTHY0 OyHKUMK, dopmupya Helipoaauro.
OTPOCTKM HEPBHbIX KIETOK, OKPYXKEHHbIE MNMaNIbHbIMK KIIETKaMK, Ha3blBAOTCA HepB8HbIMU 80-
JIOKHAMUu (6€3MSIKOTHBIMY 1 MAKOTHBIMK), KOTOPble 06Pa3yIOT HEPBHbIE CTBOJIbI U/ HEPBBI.

HepBHaA TKaHb COCTaBNAET OCHOBY HEPBHOW CUCTEMbI, PEryNnpYHoLel BCe NpoLecchl B Yenose-
YeCKOM OpraHu3mMe 1 OCyLeCcTBAAKLEN ero B3auMMOCBA3b C OKpyXatowen cpegon. OCHOBHble
CBOWCTBA HEPBHOW TKaHN — BO30yAMMOCTb 11 MPOBOANUMOCTb.

1 — mynemunonapHsil HelpoH; 1
2 — A0po HepsHOU KiemkKu; 2
3 — ompocmku HelipoHOS;
4 — Helipoanus (neuroglia).

HEepB8HbIe KJiemKu

1 — muenuHosoe (MaKomHoe)
B0JIOKHO;

2 — b6e3muesiuHo8oe
(6e3maKomHoe) 80/10KHO;

3 — 1emmouyumel;

4 — ocesol YUIUHOP.

HepeHble 80JIOKHA

Puc. 1.11. HepBHasa TKaHb

TecHo B3aumopaencTBysa GYHKLUMOHANIbHO U CTPYKTYPHO APYr C APYroM, TKaH/ 06pasyioT opraHbl
(KOCTK, MbILLLbI, Xefe3bl, MeyeHb, MoYKM 1 Ap.). 13 opraHoB popmmpytoTcsa cuctembl (gbixaTesb-
Hasl, MoYeBasi, NOJOBble, CEPAEUYHO-COCYANCTasA, HEPBHAs 1 Ap.), KOTopble 0becneunBaloT afgek-
BaTHYIO peakLyo OpraH3ma Ha BO3LEeNCTBIE OKPY»KaloLel cpeqpbl.



KOCTU U COEAUHEHUA

KOCTEM

Ckenet uenoBeka (puc. 2.1) coctout n3 6onee yem 200 KOCTel 1 BbINONHAET B OPraHU3Me BaxK-
Hble GYHKLUN: CNYXUT ONOPOW APYrMM OpraHaMm, 3alyMLLaeT ux, y4acTByeT B ABMKeHuAX. Macca
cKeneTa, B cpefHeM, Y My>UnH paBHa 10 Kr, Y XeHWwnH — 6,8 Kr.

uepen uepen

N03B80HOYHbIU
cmon6b

N03B80HOYHbIU
cmon6

Cckeslem

ol ckesiem
epyoHou 2pyoHol
K/lemku KIemKu
kocmu Kocmu
8E€pXHEU sepxHel

KOHeYyHoCcmu KOHeYyHOCMmu

masoeas
Kocme masoeas

KOCmb

Kocmu
HUXHeUu
KOHeYyHocmu

Kocmu
HUXHeu
KOHe4YyHoCMmu

Puc. 2.1. Ckener
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KocTtu cKkeseTa

Kaxkgaa Kkocme ckeneta ABNAETCA »KUBbIM, aKTUBHO QYHKLMOHUPYIOLWMM U HEMPEPbIBHO OOHOB-
NALLWMMCA opraHoM. BHewHaa ¢opma (puc. 2.2), pa3mepbl, Macca KOCTU, COOTHOLLEHNE B HEW
KOMMaKTHOro 1 rybyaToro BelecTs (puc. 2.3), pacrnonoXXeHne KOCTHbIX TpabeKyn CTPOro COOTBeT-
CTBYIOT BbINOJIHAEMOW KOCTbO QYHKLMWN 1 TEM YCIIOBUAM, B KOTOPbIX XMBET OPraHn3M B LiENIOM.

OueHb Ba)KHO NONOXKEHME KaXKaon OTAENbHOW KOCTU B OopraHn3sme 4yenioBeKa, B3aMOOTHOLLeHNe
C Apyrmmm KOCtTaMn m opraHamMmu, BbinoaHAeMaA (I))/HKLI,I/IH, a TaKXxe d)opma (,qﬂI/IHHbIe, KOPOTKUE,
NNOCKME, CMELLAHHbIE KOCTW), Pa3mep, BO3paCTHbIE U NMOJ10BblE 0COBGEHHOCTY CTpOEeHNA.

1 —20/108Ka;

2 — meno;

3,4 — nosnocmu
umpabekysol
2yb4yamozo
seuwjecmaa;

5 — kocmHo-mo3208a4
nosiocme.

O/IUHHAA KOCMb KOpomKas Kocms niocKas Kocmeo
(npokcumarnbHeil snugu3 (Il knuHosuOHas (memeHHaa Kocme Kpbiwiu
6edpeHHOU Kocmu) KOCMb cmMonei) yepena); 8UO CHAPYXU

Puc. 2.2. Popmbl KocTe

Puc. 2.3. KomnakTtHoe
BeLLeCTBO TPy64aToi KOCTH

1 — KocmHele mpabekysibl;

2 — BHYmMpeHHuUe oKkpyxaroujue niiacmuHKU;

3, 7 — HapyXxHble OKpyatowjue NJIacCmuHKU;

4, 6 — N1aCMUHKU 0CMeoHd, Npo00JIbHbIU paspes;
5 — nepuocm;

8 — ueHMpasibHbie KAHA/1bl OCMEOHOS;

9 — 8CMasoyHble NIACMUHKU.

O6bIuHO cKeneT YenoBeka NOApPA3AENAT Ha 0CceBOW 1 Jo6aBOYHbBIN. B cocTaB 6onee cnoXxHoro
0CeB020 cKesiema BXOAAT MO3BOHOYHbIN CTONO, Yepen 1 KOCTK rpyaHon KneTku. JJo6asoyHell
CKeJsiem NpefCTaB/ieH KOCTAMM BEPXHEN N HUXKHEN KOHEYHOCTEN.
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Mo3BOHOYHDbIN CTONO

Mo38oHKuU, cOCTaBnAlLWME MO3BOHOYHbIN C€TONG (puc. 2.4) MMelT OOLWHOCTb CTPOEHUs
(punc. 2.5-2.9): oHN nmetoT GOpMy KOosbLa, YacTh ux (Teno, gyra, OTPOCTKA — OCTUCTbIN, Nonepey-
Hble, BEPXHUE N HMXHUE CYCTaBHbIE) pacnoniaraloTcAa BOKPYr MO3BOHOUYHOro oTBepcTud. Bmecte
C TeMm, CYLLeCTBYIOT OCOOEHHOCTM CTPOEHUA LWENHbIX, TPYAHbIX, MOACHUYHbIX Y KPECTLOBbIX MO-
3BOHKOB: pa3nununsa B Gopme 1 pasmepax Tena, N03BOHOYHOIro OTBEPCTUSA, BbIPaXKEHHOCTM U Ha-
NPaBNEHHOCTN OTPOCTKOB U UX CYCTaBHbIX MOBEPXHOCTEN, HalNUMe XapakTepHbIX 0COOeHHOCTEN
B CTPOEHUN NO3BOHKOB (OTBEPCTUE MOMEPEYHOro OTPOCTKA B LUENHbIX MO3BOHKaX U pebepHble
AMKMW Ha Tene rpyaHbIX MO3BOHKOB).

weliHole
L. NO380OHKU
welHoil
J710p003
2pyoHou 3
Kugo3 2pyOHble
NO3BOHKU
NOACHUYHbIe
— NOACHUYHbIU NO380OHKU

Kpecmuyoesble
NO3B80OHKU,
usiu Kpecmey

Kpecmuyosbiu
Kugos

Kon4ukosble
NO380HKU,
WU Konyuk

8uo csiega 8u0d cnepedu 8uod c3adu

Puc. 2.4. M03BOHOYHbI CTON6
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Mo3BOHOUYHbIN CTONO

Puc. 2.5. 'pyAHble NO3BOHKMU

1 — ocmucmeil ompocmok;
2 — nonepeyHsIli OMpPOCMOK;

3 — pebepHas AMKa nonepeyHo20 OMpPOCMKaA;

4 — 8epxHAA CYCMABHAA NOBEPXHOCMb;
5 — gepxHuli cycmasHoU 0mpocmok;

6 — 8epxHsAA N038OHOYHAA 8bIpe3Kd;

7 — sepxHAsA pebepHAs AMKA;

8 — meJsio no380HKaA;

9 — HUXHAA pebepHas AMKA;

10 — HUXHAA NO3BOHOYHAA 8bIPE3KA;

11 — HUXHAA CycmasHas N0BEPXHOCMb;
12 — no3goHoYHOE omeepcmue.

8uod cnpasa

8uo ceepxy

Puc. 2.6. TMNUYHbIN LLEMHbIA NO3BOHOK

1 — ocmucmeili ompocmoxk;
2 — N0380OHOYHOE OMBepcmue;

3 — HUXHUU cycmasHoU 0mpoCcmoxk;
4 — gepxHAA CYCMABHAsA NOBEPXHOCMb;

5 — 3a0Hull 6yzopok;

6 — nepedHuli 6y20pokK;

7 — nonepeyHoe omaepcmue;
8 — meJio Nn0380OHKa;

9 — 60p030d CNUHHOMO3208020 HEpad.

8UO ceepxy U c3adu

Puc. 2.7. NMepsnbiii (1)
LUEMHbIM MO3BOHOK — aT/IaHT
1 — 3a0Hull 6y2opok;
2 — 3a0HAA 0yea;
3 — nonepeyHoe omeepcmue;
4 — nonepeyHbIl OMPOCMOK;
5 — 8epxHAA CycmagHas N0BepxXHOCMb;
6 — nepedHss dyaa;
7 — nepedHuli 6y20poK;
8 — amka 3yba;
9 — boKosdsa macca;

6 10 — 60p030a N0380HOYHOU apmepuu;

8u0 c3adu caepxy

11 — no3soHo4YyHOe omeepcmue.

Puc. 2.8. Bropoii (I1)
LLIEHHbI MO3BOHOK — OCEBOM

1 — Oyea no380HKa;

2 — nonepeyHbIl OMpOCMOK;

3 — nonepeyHoe omgepcmue;

4 — gepxHAA CYCMAasHAsA NOBEPXHOCME;
5 — 3a0HAa cycmasHasa nosepxHocms;
6 — sepxywka 3y6a;

7 — 3y6;

8 — meJi0 N0380OHKA;

9 — N0380HOYHOE OMBepcmue.

8uo ceepxy

15



Mo3BOHOYHDbIN CTONO

Puc. 2.9. NNOACHUYHbBIM NO3BOHOK

1 — mesio Nn0380OHKaA;

2 — 8epxHAA NO3BOHOYHAA BbIPE3KA;

3 — gepxHul cycmasHol ompocmok;
4 — nonepeyHbil OMpPOCMOK;

5 — gepxHAA cycmasHas nogepxHoCMe;
6 — ocmucmelli Ompocmok;

7 — cocyesuoHbIli OMpPOCMOK;

8 — HUXHUU cycmasHoU ompocmok;

9 — HUXHAA CYCMABHAA NOBEPXHOCMb;
10 — 006a804HbIl OMPOCMOK;

11 — HUXXHAA NO3BOHOYHAA 8bIPE3KA;
12 — no3goHOYHOE omaepcmue.

8u0 COOKY 8u0d ceepxy

Kpecmey (puc. 2.10) npyHMMaeT yyacTne B 06pa3oBaHuM CTEHOK MOMIOCTN MAoro Tasa, rae pac-
nofiaraeTca paf BaXXHbIX BHYTPEHHMX OPraHoOB (MOYeBOW My3blpb, NPAMas K1LLKa, MaTKa, NpocTa-
Ta 1 gp.),  yaep»K1BaeT BCIO Maccy Tena. Kpectuosble N03BOHKM K 18-20 rogam cpacTtatoTca B Of-
HY TpeyronbHoi G¢opmMbl KOCTb. B Lenom, N03BOHOUHBbIN CTON6 cOCTOUT 13 32-34 NO3BOHKOB, Cpe-
AV KOTOPbIX pasnuyatoT 7 WenHblX, 12 rpyaHblX, 5 MOACHUYHbBIX, 5 KpecTuoBblX, 06pa3syLwmx
KpecTeL, U 3—-5 KONUYNKOBbIX MO3BOHKOB, 06Pa3yoLnX KONYUK.

Puc. 2.10. KpecTey 1 Konunk

1 — ocHosaHue kpecmua;

2 — MbIC;
3 — gepxHul cycmasHol ompocmok
Kpecmuyoe0o20 NO380OHKA;

4 — nnamepasneHaAa yacme;

5 — nepedHue Kpecmuyosble omeepcmus;
6 — sepxywka kpecmuya;

7 — nonepeuyHsble JIUHUU;

8 — Kpecmuyosesie poaa;

9 — cpeduHHbIl Kpecmuosbili epebeHs;
10 — 3a0HuUe Kpecmyoasie omeepcmus;
11 — 6yepucmocmes kpecmuya;

12 — Kpecmuyo8bili KAHAsT;

13 — ywKoB8UOHAA NOBEPXHOCMY;

14 — meOuasnbHeIl Kpecmyosbili 2pebeHs;
15 — 1amepaneHebil Kpecmyosoll epebeHs;
16 — kpecmyosas wesnv;

17 — Konyukossie poeaa.

KONYUK;
8u0d cnepedu

aopcaanaﬂ nosepxHocmso

Mo3BOHOYHbIV CTONG YenioBeKa Ha CBOEM NPOTAXEHUN NMEET HECKONbKO 13rnboB (cm. puc. 2.4):
Bnepes — J1I0p003 — welHbll N NOACHUYHbIU, N Ha3al — Kugo3z — 2pyOHoU 1 Kpecmuyosbil.
Takoe yepegoBaHve N3rM6oB 06yCIOBNIEHO BEPTUKANbHBIM NOJIOXKEHNEM TeNa U MPAMOXOXAEHW-
eM yenioBeka. BmecTe ¢ MeXXno3BOHOUYHbIMU AMCKaMM 1OPAO3bl U KN$O3bl NPUAAIOT MO3BOHOYHO-
My cTONOy yenoBeka NPYXMHUCTOCTb U 3N1aCTUYHOCTb.

16 (2) KOCTM M COEAMHEHMSA KOCTEM



