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Cnucok cokpallieHui
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BBeneHue

I'ucrosiormss — Hayka O CTPOCHHUH, Pa3BUTHUU W >KU3HEIACATECIHHOCTH XUBOTHBIX OpPraHHU3MOB.
B Heit ycIIoBHO MOXHO BBIIEITUTH 1BA pasziena: OOIy0 U YaCTHYIO I'MCTOJIOTHIO.

[Tox o61meii rucTOI0rHEl MTOHUMAIOT COOCTBEHHO YUCHUE O TKAHSIX.

YacTHasi TECTOJIOTHS U3y4aeT 3aKOHOMEPHOCTH CTPOCHUS, KU3HEAEATENbHOCTH U B3aUMOJEHCT-
BHE Pa3IMYHBIX TKaHEW B OpraHax M CIY)XUT OCHOBOU IUI1 H3ydeHUs MOp(ho(dyHKIHMOHAIEHBIX
0C00EHHOCTEH OpraHoOB M OPTaHU3MOB B IIETIOM. ‘

TxaHbL — 3TO CHCTeMa KJIETOK U HEKIETOYHBIX CTPYKTYp, 00Jafaromas OOuIHOCTBI0 CTPOCHUS M
CIeIUAIM3NPOBaHHAs Ha BHITOJHEHUE ONPEICICHHBIX (QyHKINIA.

OO1IenpyuHsTO pasinyaTh 4 OCHOBHBIX THUIIA TKaHEH, KaXXIBIH U3 KOTOPHIX JEIUTCS Ha HECKOJIBKO
IOJTHIIOB ¥ Pa3HOBUIHOCTEH:

1. OnureanajbHble TKAHH

MOKPOBHHBIC KeJIE3UCThIC

2. TkaHu BHYTPEHHEN cpeabl:

a) KpOBb; |

0) cOOCTBEHHOCOETUHUTETbHbIE TKAHM;

|
BOJIOKHHCTas CO CIICHNAJIbHBIMHA CBOMCTBaMH ‘

B) XPAMICBbIC TKAHMN

THaJIMHOBAs1 JJIaCTHYCCKasA BOJIOKHHCTAasA

r) KOCTHbIE TKAHH.

petukyno-Gpuopo3Has TUTACTHHYATAS

3. MpliieyHbie TKAHU

TIONIEPEYHO-1I0JI0CaTasa cepacaHasd TIagKas

4. HepBHasi TKaHb




OBLUAA TMCTOJIOI A

dnutTenuanbHbie TKaHU

OnuTenuaabHbie TKaHU Pa3aCIAOTCA Ha:

/\

IloxpoBHBII YNUTETHIT Kene3ucThlii IMUATEINH

o0pasyeT OKpOB Tea 00pasyeT xKee3bl
¥ BBICTHJIKY BHYTPEHHHMX OPTaHOB U IOJOCTEH.

DOyHKINHA: DYHKINHN:
e 3amUTHAS; BEIPAGATHIBAET CEKPETHI M TOPMOHBI, MCIIOJb-
e GapbepHas; 3yeMble OPIraHM3MOM, T.€. BB THAET CEKpe-
e pelenTOpHas; TOPHY!O QYHKIIHIO.
e  BCACHIBATEILHAS;
® DKCKpEeTOpHAs.

NMoKpPOBHLIN AaNUTENUN

Jlexxut Ha TpaHuIe ABYX cpel, popMupyeT Oapbep Ha IpaHUIlE MEXIYy BHyTPEHHEH Cpemoil opra-
HH3Ma ¥ OKPYKaIOIENH CPEHOH.
MopdopyHKkuHOHANBHAA XaPAKTEPUCTHKA MOKPOBHOI'0 MU TE/IMS.
1. KieTky mioTHO mpuiexaTr Apyr K APYyTy, COSOUHSACH ¢ IIOMOLIBI0 MEXKIETOYHBIX KOHTaK-
TOB.
2. OTHOCHUTENIBHO HEOOIBIIOE KOJINYECTBO MEKKIETOYHOI'O BEIECTBA.
3. Kietku Bcerma nexar Ha 6a3aJlbHOM MeMOpaHe, II0J KOTOPOM pacIioylaraeTcs COeIuHUTEb-
Hasl TKaHb.
4. OTcyTCTBHE COCYAOB (UCKIIOUEHUEM SABIISETCS SIUTENNHN COCYAMCTOMN MOIOCKU BHYTPEHHETO
yxa).
5. Tonspras auddepeHnnpoBKa KIETOK. Y KIETOK BBIICIAIOT 0a3albHYIO YacThb, IPHIIEKAIILYIO
k 0azanpHON MeMOpaHe, i alliKaJbHYI0 IIOBEPXHOCTD.
6. Bricokas pereHepandoHHast CIOCOOHOCTh (HAIMYME B COCTaBE TKAHW CTBOJIOBBIX KJIETOK).

[
!

Knaccudmkauus noKpoOBHOro anuTenus

B ocHOBY KiaccuUKaIUy SIMUATEINS MOTYT OBITE IIOJI0XKEHB] Pa3INYHbIE IPU3HAKH.
1. Mopdosoruyeckas KjiaccupuKamms Moapa3yMeBacT IPU3HAK: OTHOIICHHUE -KIETOK K 0a-
3aIpHON MeMOpaHe:

IMoxpoBHbBI INATEIHI

4/\

OnHocI0HHBIH MuorocjioiHbIA 1

Bce kireTku Takoro smuteaus pacrno- C 6azanpHON MEMOpaHOU CBSI3aHBI TOJIBKO KIETKH OJHOIO

JIOXKEHBI Ha 0a3aIbHON MeMOpaHe. CII0s1, OCTAJIBHBIE KJIETKM PAaCIOIOKEHB! IPYT Ha APYTE.
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B cBo10 0uepens B cocTaBe OHOCIONHOTO SIUTETHS MOTYT OBITH KIETKU PA3HON WM OJUHAKOBOM
BBICOTHI ¥ B 3aBUCHMOCTH OT 3TOT'0 OJHOCIOWHBIN 3MUTENNN [TOAPA3ENIeTCs Ha:

Tunbl ogHOCNOWHOIro aNUTENUs

OnsopsanHbIH
Bce keTku o1MHaK0BOW BRICOTHI U B 3a8BUCUMOCTH OT (DOPMEI KIIETOK
HopasfessieTcs Ha:

MHuoropsaHbIi

Knerku pazHol BBICOTHI

IUIOCKUIA KyOm4eckmii

SO O

NPU3MATHYECKUI l

Mesorennit
OPIOIIMHEI

CobuparenbHbie W3BuTHIE KaHATBIBI TOYKU

TpyOOUYKH B ITOUKE

OnuTenui Tpaxeu u
BO3JyXOHOCHBIX IIyT€HN

Ha TIOBEPXHOCTH KIIETOK OIHOCIIOMHOTO SIUTCIIHS MOTYT HAaXOIOUTBCA:

4//\

MHKPOBOPCHUHKU PeCHUYKH
OPEJICTABIAIOT COOOH BEIPOCTHI HA AMMKAIBHOM IIO- BBIPOCTHI KJIETOK, B CBOEM COCTABE MMEIT MHUKPO-
BEPXHOCTH KIIETOK, IOKPBITHIE IUTOIEMMOM. B cBoéM TpyOouku. MukpoTpyOouku 00pa3yroT akcOHEM-
COCTaBe MMEIOT ITyJKU MUKPODUIAMEHTOB. My, COCTOSIIYIO U3 9 map mepuepuveckux u oj-
HOU Iaphl IEHTPANBHEIX MUKPOTPYOOUeK, CBS3aH-
HBIX C 0a3aJIbHBIM TEJIbIIEM.

Dyuryus:

Dynxyus:

® B KICTKaxX OJOHOHUTCIMs TOHKOI'O  KHUIICYHUKA
H B KJICTKaX KaHAJIBLIEB IIOYKHU PE3KO YBCIIMYMBAIOT
BCAChIBAKOMIYIO ITIOBEPXHOCTD.

IETEC T OB OT) CETETECET

MIIT 0X OH VT
ba3ATEHBIS
HHE ATHHAITHIT

STIUTECIHNAIBHBIC KJIICTKU KaHAJIBIIEB IIOYKU

e o0ecrmeynBarT MMOCTYIATCIIbHBIC  JIBUXXCHUA,

B YaCTHOCTH, IPOABMXCHUE CIU3U Ha allUKaIIb-
HOW TOBEPXHOCTU KIETOK BO3MYXOHOCHBIX IIy-
Teit;

00ecreurnBaloT MOJBIKHOCTE KJIETOK, Halpu-
Mep: CIepMaTO30UI0B

PecHITYREL
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OIUTCIINAIBHBIC KIICTKHU TPpaxeu




Tunbl MHOrOCSTOMHOrO ANUTENUA

OporoBeBarommuii HeoporoeBarommii IepexonHbIii

SIUTENINMN KOXHU SIUTEIIHHN POTOBHUIIbI, ITUIIEBOA SIUTEIUN OpratnoB MOUEBOH CHC-
TEMBI. MOYCBOI'O ITY3bIPsA, MOYC-
TOYHHKA U 1Op.

L4
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HeoporoseBawumuii 3NATEJINNA COCTOUT U3 TPEX CIOEB!

1. bazaabHoro cios 2. HeckoJbKHX €JI0O€B LIU- 3. Ciaos xyOuveckux Jubo

NMoBaTHIX KJIECTOK INIOCKHUX KJIETOK

OporoBeBaroLIMii SNUTETHHA COCTOUT U3 IIATU CIOEB:

1. basaasHoro 2. Cuos 3. 3epumncroro 4. buaectssmero S. Porosoro
caost HIHMIOBATHIX cJ1051 cios - caos
KJIETOK

IMepexomublii SMATEINH BHICTIIAECT OPTaHbl, PE3KO M3MEHSIOIINE CBOM 00BeM B Ipolecce QyHK-
moHupoBanust. COCTOHT U3 ABYX CJIOEB:

4/\>

0a3aJbHOT0 CJIOS CJI0M1 KPOIIHUX KJIETOK

0a3aJIbHBIN cII0M MHOTOPSIHBIN
(mpencraBiieH KIETKaMU pa3HOi BBICOTHI).
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(TIpu pacTsDKEHUH OpraHa) (TIpu COKpaIIeHUN OpPraHa)

ITpu m3MeHeHnn 0O6beMa opraHa, HampuMep, MOYEBOTO ITy3bIps, U3MEHACTCSA PAOHOCTh 0a3aJIbHOIO
CIIOSI: TIPY PACTSHKEHUH KOJUYECTBO PSIIOB YMEHBIIAETCS, & IPH COKPALCHUN — YBENNIMBAETCA.




2. Krmaccupuxanys snuTeNus Mo MPOHCXOAKIEHHI0 (MCTOIHHKAM PasBUTHs):
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MHOT 0PASHEBIN MepLiaTe/IbHBIE 1T eI

MHOT 0¢JIOIHBIIT 0P Or OB eB AR IIENT
ITIELT e JIFEL

XKenesuctbi anuTenumn

O6pasyer Bce MHOKECTBO skenie3 B opranusMe. JKele3sl MOTYT GBITh MHOTOKJIETOIHBIME I OJHO-
KJIeTOYHbIMH. OIHOKIETOIHBIMH JXeJIe3aMU ABJIAIOTCA GOKAJIOBHIHbIE KJIETKH B COCTABE SIIHTE-
JNTAJIBHOM BBICTHJIKA KMIIEYHHUKA ¥ BO3IYXOHOCHEIX ITyTeii.

MHOroKk1eTOYHbIE JKeIE3bI

IK30KPUHHBIE JHIOKPUHHBIE
B cTpyKkType Kene3s MMEroTCsL: B cBO&M cocraBe MMEIOT:
® KOHIEBOH OTJeJ, COCTOSIINIT U3 CeKpe- ® CEKPETOPHBIE KIETKU
TOPHBIX KJICTOK (IJIaHIyJI0IOIUTOB) ® 3HAYUTENBHOE KOJHMYECTBO COCYIOB
® BLIBOJHOH MPOTOK. ® BBIBOJHBIEC IPOTOKHU OTCYTCTBYIOT.
CekpeT BBIIENSIOT Ha MOBEPXHOCTH SITUTEIHS, Cexper BrIeNIIeTCS B KPOBD 1 MYy

BBICTHJIAIOILIETO BHYTPEHHUE OpraHbl, ¥ Ha I10-
BEPXHOCTH TeJIa.
BriBomHOI mpoTOK

CexperopHbie
KJIETKH

Konresoit ornen
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OK3OKpPUHHbIE Xere3bl

1. KoHueBoii ofies1 5K30KpHHHBIX JK€JI€3 COCTOUT U3
e CEeKpeTOPHBIX KJIEeTOK, Jexamux Ha 6a3zanbHOM MeMOpaHe U
e MHOIIUTEIHAILHBIX KJIETOK, PACIIOIOKEHHBIX MEKIY CEKPETOPHBIMHU KIETKaMu U Oa-
3abH0M MeMOpanoii. COKpaleHne 3TUX KIETOK 00eclieurBaeT IPOABIKEHNE CEKPETA B
BBIBOJHOM MPOTOK.

BBIBOJHOH IPOTOK

KOHITRBOH 0TOeI

2. BobiBogHBIE INPOTOKM BEICTJIAHBI U3HYTPH OI[HOCJIOI\/’IHLIM HIY MHOTOCJIOMHBEIM SITUTEIIUEM.

Knaccudmkauusa aKk30KpUHHbIX Xerne3

B 3aBucmMocTu OT Pa3BETBJICHHMS KOHIICBOTO OT/I€/1a ¥ BBIBOAHOI'O IIPOTOKA JKEJIC3bI IIOAPA3ACIIA~

IOTCA Ha:
Ilo Pa3BETBJICHUIO KOHIIEBOTO OTACIA IIo BeTBJIEHHI0 BHIBOJHOTO MmpoToOKa
HEepa3sBETBJICHHLIC P23BETBJICHHLIC MPOCTHIC CJIOKHbIE

HECKOJIBKO KOHIIC- OIUH BBIBOHHOﬁ HECKOJBKO BBIBOIHBIX
BBIX OTICJIOB IIPOTOK IIPOTOKOB

ITo (bopMe KOHIIEBOI'0 OTAeJIA XXEJIC3bI IOAPAa3ACIIA0OTCA Ha:

it RS S

OJIVH KOHIIEBOH OTHEII

aJIbBeOIAPHbIE Tpy04YaThIe TpyO4aTo-ajbBeoJsipHbIe
KOHIIEBOM OTIEN MAaPOBUAHON KOHIIEBOH OTIEN B BUJIE CMeEIaHHBIIA KOHIIEBOM OTIEHI
(hopMBI : TPyOOUKH

Kounesoit oTnen
11




Ilo XUMHIECKOMY COCTaBy CEKPeTa KEJIE3bI IIOAPA3ACIIAI0OTCI Ha:

PRI 2 s iy bt

0eJIKoBBIE CIM3UCTDBIC CJIM3HCTO-0EeTKOBbIE CaJIbHbIC

BBIBOJHOI POTOK

EBBIEOTHOI HPOTOK BBIBOJHON NPOTOK \ BodoOC BBIBOJHOM IPOTOK

femxopple KX CIEDHCTRIE KJI
CJO3HC ThIe KOHLIEBEIE OTHE MBI
femcoBnIe KOHIIeBEIe 0THENRI

CMeIIAHHBLT KOHIIeB0I 0THed

KOHLISE O oTHed |
OKOJIOYIIIHEDI XKeiie3a CO6CTBCHHBIC JKEJIE3bI IIOOYCIOCTHAA CAJIBHEBIC XKECJIEC3bI KOXU

MHIIEBOIA

ITo cmoco0y cexpenun »xKeJe3uCTHIX KJIETOK (MMEETCs B BUIY COXPAHHOCTh KIETOK KOHIEBOTO
OT/IeIa IIPU CEKPELNH) )KeTIe3bI OIPa3ACISI0TCS Ha:

o R

MEPOKPHUHOBBLIC AMMOKPHUHOBLIE ToOJIOKPHHOBBLIE
KJIICTKH KOHIICBOI'O OTAEcIa YaCTUYHOC Pa3pyHICHUEC IIOJIHOC Pa3pylICHue
JKCJIC3 HE Ppa3spyIIarTCs AVKaAJIbHON 9aCTHU KJIETOK KJIETOK IIPpU CEKPECUUN

JKCJIC3bI MUIICBAPUTEIILHOI O MOJIOYHBIE X HEKOTOPHBIC CaJIbHBIC JKCJIC3bI KOXHN
KaHalia IIOTOBBIC XKCIIC3BI

13




TkaHu BHYTpeHHeW cpedbl

K TkaHAM BHYTpEeHHEH Cpebl OTHOCSTCS:

Kposb, 1umda CobcTBEHHO CkeJieTHBIE TKAHU
COeUHUTENbHbIE TKAHI (XpsileBble U KOCTHbIE TKAHN)

Hecmotps Ha TO, 4TO ImepedncieHHbIe TKaHH OONAJA0T PasiudHbBIMA MOP(POPYHKIMOHATEHEIMA
0COOEHHOCTSAMH, OHHM MMEIOT Psi OOLIMX MPU3HAKOB, NAIOIIMX BO3MOXHOCTh OOBEIMHUTH HX B
IPYIILy TKAHEH BHYTPEHHEN Cpebl:

1. Bce onu pacmoJiaraloTcst BHyTPH OPraHMU3Ma U HE TPAHUYAT C BHEIIHEH CPENOI.

2. B dunorenese 1 B OHTOreHe3€ BCE HEPEUHCICHHBIE TKAHN 00PA3yIOTCs H3 ME3EHXHMBbI.
3. Knerxu me3zeHxuMbl fupdepeHIHPYOTCH B ABYX HANPABJICHUAX:

(huxcupoBaHHbIE KIETKH MOABUIKHBIE KJIETKH
Knerxu nuddepenupyrorcs B: Knerku B nponecce nuddepeHImpoBkr 00pasyor:
e (udpobdaacTol, ® KJETKHU KPOBH,
® XOHApPOOJACTHI, e Makpodaru,
® 0CTe00aacThl. - ® TyYHbIE KJIETKH COeTHHUTEIHLHON TKAHM.

4. MHOro Me;KKJeTOYHOI'0 BeleCTBA: €r0 3HAYNTENLHO GOIIbIIe, YeM KIIETOK.

bonsmoe pasHooGpa3ue KJIeTOYHBIX (POPM B COCTABE TKAHU.

6. Knerxn TkaHe# BHyTpeHHeil cpelbl OTHOCSTCS K OGHOBISIONIEHCS MOMYIIAINMY, T.€. 3TO 3pelible
KJIETKH TKaHM, KOTOPBIE XapaKTEePU3YIOTCS OTHOCHUTENHFHO KOPOTKAM CPOKOM JKM3HH U MOCTO-
STHHO O0HOBJISIIOTCS 32 CYET CTBOJIOBBIX KJIETOK.

o

'DYHKIWU TKaHell BHyTPeHHEH cpeabl:

Kpors BBIONHAIOT B OCHOBHOM TPOHUECKYIO (QYHKIUIO W HUIpa-
JInmda IOT BEAYIIYIO POJIb B 3AIUTHBIX PEAKIIUIX:
Prixnas coemuHUTETBHAS TKAHD KJIETKHM 3TUX TKaHEH (aromuTupyroT OakTepuu, BHIPaOaThI-

BalOT aHTHUTENA, OPraHU3YIOT BOCHAIHUTEIBHYIO PEaKIIHIO,
00pa3yIoT KaIcyibl BOKPYT HHOPOJHBIX Tell.

Koctusie Tkanu BEIIONHAIOT B OCHOBHOM MEXaHHUYECKYIO (DYHKITHIO,
XpsimieBsie TKaHU 00pa3yIoT OIIOPHYIO CUCTEMY OpPTaHHM3Ma.

IInotHas opopmieHHas coequ-

HUTENbHAs TKaHb
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KpoBb

KpoBb ABIAETCSA COCTABHON 4aCThIO CHCTEMBI KPOBH, KOTOPast BKJIIOYACT: KPOBb, OPTaHbl KPOBETBO-
penust, TIMQy.

DOYHKIIUU KPOBH: TpaHCIIOpTHadA, AbIXaTCIbHasl, TpO(bI/I‘-IeCKaSI, 3aliuTHAsE, TOMECOCTATHYCCKAA —
IogaepxKaHue rmOoCTOSIHCTBA BHYTpeHHeﬁ Cpeapl OpraHnni3ma.

Kak u Bce TKaHU BHYTPEHHEH CPEIbI, KPOBb COCTOUT U3:

MEKKJIETOYHOT0 BEHIECTBA (l)OpMeHHLIX 3JIEMEHTOB

(m1a3Mbl KPOBH)

‘A—m%‘ ' 4045 %
BOJA 6enxu IpyrHe
(90-96%) (anb0yMuHBI, OpTaHIYECKHE
TJI00YIIHHEI, 1 MUHEPAJIEHBIE
¢ubpUHOTeH) COCIMHEHUS
(6,6-8,5%) (1,5-3,5%)

BelIKy [U1a3Mbl KPOBH NPOLYIMPYFOTCS KIETKaMy IedeHH (MCKIIOYeHHe: Y-T00yIIMHbI, CHHTE3H-
PYFOIIHECS IIA3MOIUTaMH ). BENKH I1a3Mbl KPOBH BEITIONHSIOT BAXKHBIE (QYHKINHN:
‘e ONPENEISIOT QHKOTHYECKOE NaBICHUE U BA3KOCTh KPOBH,
BBIIOJIHSAIOT 3ALIUTHYIO U TPAHCIIOPTHYIO QYHKIIUH,
® YYACTBYIOT B KOAryJIA[MH KPOBH.

Oco6erHocTH MOP(OIOrUA KIETOK KPOBU M3YYaroT Ha Mas3Kax, KOTOPBIC, KaK IPaBHUJIO, OKpalln-
BalOT CMECHIO IBYX KPACUTEIIEH:

e asypa Il (OCHOBHOrO KpacuTels) u
e 503uHA (KMCJIOTO KPACHUTEIA).

CrrocoGHOCTE KJIETOK KPOBH OKpPAIIMBATEHCS (IIPOSBIATE CPOACTBO) K 9TUM [IBYM KPACHUTEISIM OmIpe-
JeJIseT UX THHKTOPUATbHBIE OCOOEHHOCTH.

Knaccudumkauus dhopmeHHbIX 3NieMeHTOB KPOBU

K (opMeHHBIM 3J1eMEHTa KPOBH Y UeJIOBEKa ¥ MIIEKOMHUTAIOIIUX OTHOCATCS:

4/\5

KJETKH KPoOBU TpOMﬁOHJIaCTI/IHKI/I

(TpOoMOOIIUTHI)
IPUTPOUUTHI JEeAKOMUTHI

TpOMGOIHUTE! He SBISIOTCS KISTKaMH. OTO (parMeHTsl IUTOIIA3MBI TUTAaHTCKUX KIIETOK KPAaCHOTO
KOCTHOTO MO3ra Merekapuonutos. L{uronnasMa MErakaproLUTOB pPasAeiAeTCsa ¢ MOMOIBIO KIIC-
TOUHON MEMOPAHE! HA (QPArMEHTHI, KOTOPHIE IOCTYTAIOT B IEPUPEPIISCKYIO KPOBb.

Himxe paccMaTpuBaioTcest Mopdosormyeckne 0co0eHHOCTH (POPMEHHBIX 3JIEMEHTOB

KPOBH, YKa3aHbI Pa3Mephl KJIETOK B Ma3Ke M NPOLEHTHOE COepikaHue JeHKomuTOB (J1eiKo-
nuTapHas GpopmyJia).
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®dopMeHHbIe 3f1eMeHTbI KpoBHU

IPUTPOLMUTHI JEeHKOUMUThI
8 MKM
3epHUCTbIE
(TpaHyIOIATHI)
HeATPOPUIIBI . 303UHOPIIBI 0a3zohuin
15 Mxm 10-12 mMxm
0,5-1%

TpoMOOIIACTHHKH
2-3 MKM

79¢

He3epHHUCThbIe
(arpaHyJIOIMTHI)

JUMGOIHUTHI

MOHOIMTHI
18-20 Mxm
3-11%

19-37%

cpenuue

8-10 MM 10-12 Mxm

[1aJIOYKOsAIEPHBIE
12 MM
63-70%

el

CCIMCHTOANCPHBIC

Mopd odyHKLMOHaNbHbIe 0CO6eHHOCTHU
hopMeHHbIX 35IeMEeHTOB KPOBM

B HaCTosAMIeC BpeMs CYIIECTBYET MHEHHE, UTO HCIIOCPCACTBEHHO B KPOBOTOKE (I)yHKIII/IOHI/IpyIOT

ABa TUna GOPMEHHBIX SIEMEHTOB KPOBU: SPUTPOLUTEI X TPOMOOILTACTHHKH.
JPUTPOIATHI

OpHUTPOLMUTE y YETOBEKA H MIEKOIHUTAIOIIMX 3T0 Ge3bs/iepHBIE KIETKH, HMEromHe GOpMY ABOSKO-
BOTHYTOTO JTHCKA.




I[10BEpXHOCTh 3PHTPOLTA HOKPHITA IVIMKOKAIMKCOM, COMCPIKAIIIM aHTHICHBI — A, B, ompeze-
JISEOIKE TPYIIIBI KPOBH Y YeioBeka. OpraHeuibl B 9PUTPOIHUTE NPAKTAICCKH OTCYTCTBYIOT.
[{uTormiasmMa SpUTPOLUTA CONCPIKHUT: .
o remorioGum. Pasmmuaror 2 Tuna remorinobuma; HbF — deranpHblii reMornoonH 1 HbA — remo-
r7I00MH B3pOCIIOrO;
e IHUTOCKENET — KOMILIEKC GEKoB (CIEKTPHUHA, aKTHHA U JIP.).
IIpOOIKUTENHEHOCTD KU3HA SPUTPOLIUTOB COCTABIIACT 120 mHeii, mocie Yero KIETKH pa3pyIiaroTcs
B CElIe3EHKE.
DYHKITAY SPUTPOLIUTOB:
® OCYLIECTBISIOT TPAHCIIOPT Ta30B,
o azcOpGHPYIOT U TPAHCIIOPTUPYIOT AMUHOKHCIOTEL, (PEPMEHTBI, AHTHTENA,
e MOTYT IEPEHOCUTH TOKCHHBI ¥ s/l JICKaPCTBEHHBIX IIPCIIapaTOB.

TpomGonIacTHHKA

Tp0M60HHaCTI/IHKI/I Yy MIIEKOIUTAIOMINX 1 YeJI0BEKa — I3TO 6C3BX,HCPHBIC (bpaI‘MeHTBI [IUTOILIA3MBI,
KOTOPBIC OTAEIAIOTCA OT TUTaHTCKUX KIJIIETOK KPaCHOIr'o MO3ra — MeETaKapuoOIUuTOB.

B TpOMﬁOHJ’IaCTHHKe BBIJCJIAIOT:

rpaHyJjioMep ruajoMep
[EHTPaIbHYIO 9aCTh TPOMOOIUTACTHHKH nepudepUUECcKyI0 30Hy TPOMOOILTACTHHKH
COEPKHUT: XapaKTepH3yeTCs HAIMIHEM:
e opramousl: Komiuieke I'ompmxn, IIIC, e TIIMKOKAIMKCA, MOKPHIBAIOIIETO  ILIa3MO- ;
MUTOXOHIPYH, JTU30COMBI, JIeMMYy, COJEPYKUT aHTHI€HbI TPYIIIT KPOBH;
o BKIIOYEHUS (TJIMKOTEH) U e KaHaJbIIEB, 00Pa30BAHHBIX: "
e CHelnHalbHBIC TPaHyIIbL: a. WHBardHAIMAME IUIa3MOJIEMMBI CO-

JepKAIlAMA  TIIMKOIPOTEHHBI  (pe-
IENTOPhI), KOTOPBIE O0O0ECTIeUNBAIOT

0-TPaHyJIbl d-rpaHyIIbl A-TpaHyiIBl 3axBar (H)aKTOpPOB CBEPTHIBAHUS KPO-
. (;IM30COMBI) BH ¥ arperaiuio TPOMOOIUTOB; ‘
cofeprKaT: 6. mucrepuamu riagxoi OIIC.
e XOpOIIO Pa3BUTHIM IUTOCKEIECTOM — Iy4YKH
daxTopel . CEpPOTOHMH,  JIM30COMAlIb- MEKPOTPYOOUEK, aKTHHOBEIE MHKPO(HIIa-
CBEPTHIBAHUSA ~ TUCTAMUH,  HbIC MEHTBL.
KpOBH ATO, (hepMEHTBI

(¢pubpunoresn, AD,
(uOpOHEKTHH, Ca**
TPOMOOOCIIOH-

JIVH )

U 1p.
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MonepeYHHI cpe3 TpoMb oILIAC THHKH

FILTIAZMOIEMMA ¢ TIIKOK AJIHK COM

- MEKPOTPYO0UKI cpe3aHHEIe TI0TIepedHo

JIETZ0£0MEL

& rpary bl

IPAMYJILL TJIHK 0T eHA

B rpamye:

[ HIHE AT HHALHEH TLTA3MOJTeMMEL

METOX0HOPIIT

I 00T HEBI ches

7

rHAI0Me] (*‘N IHPEYIAPHO PaciioIoKeHHBIe

i MIIKPOTPYO04YKH

o nd b =
SO S o) et U AR THHOE BIe MIKDO(HIAMEHT B

OYHKIIUY TPOMOOILIACTHHOK:

® TPUHUMAIOT y4acTHe B KaCKaJHOH PeaKlIUH CBEPTHIBAHUS KPOBHU (BBIOCIIIOT BHYTpEHHUE (ak-
TOPBI CBEPTHIBAHUSA KPOBH),

® YYaCTBYIOT B 00pazoBaHuM TPOMOOB,

e CcrocoOHBI (harorUTUPOBATH MOJIEKYJISIPHBIE KOMILIEKCHI,

® y4YacTBYIOT B 0OMEHE OMOTCHHBIX aMUHOB.

JlelkoIUTHI

Copepxanue B KpoBU KoJiebyiercss oT 3 A0 8 Ha 10° Ha 1 sutp. JISHKOIUTEL B KPOBEHOCHOM PYCIE,
KaK MPaBUIIO, HE GYHKIIMOHUPYIOT. [Ji1 HUX KPOBb NPEACTABIAET TPAHCIIOPTHYIO CUCTEMY. Jletixo-
IIUTHI OCYIIECTBIISIIOT CBOM OCHOBHBIE (DYHKIIMHU ITOCIE BBIXOJIA U3 COCYIOB B OKPYKAIOLIYIO COEIH-
HUTENbHYIO TKaHb. PaznensroTcs Ha:
1. T'panyasipHbie JeAKOUUTHI (TPAHYJIOUUTHI), KOTOPHIE XapaKTEPU3YIOTC:
® CErMEHTHPOBAaHHBIM APOM,
e HagMYUeM B IIUTOIIa3Me Pa3INYHbIX TUIIOB IPAHYJ, IO3TOMY LUTOILIA3Ma KIETOK MMe-
€T 3epHUCTHIN BUL.

I'panyoumuTHI
HEUTPOPuIIbI 303MHO(PUIILI 6azopuinl
CoIeprKalIye MeJIKue coiep Kale KpymnHble coep Kallyie KpymnHble
: OKCH(UIBHEIE 303MHOGMIBHBIC TPaHYIbI, 0a30(uIbHbBIE TPAHYIHI,
1 0230 MIBHBIC TPaHYIIBL. OKpAaIIIHBAOIIIECS KUCIBIMI OKpaIIMBAIOLINEC
KPaCUTEISIMHU. OCHOBHBIMH KPaCUTEIIAMH.
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2. ArpamyisipHbie JefKOINTHI (arPaHyJIOLAThI) HMEIONIHE:
e HECErMEHTHPOBAHHOE ANPO,
e IUTOILIA3MY, JUIIEHHYIO CIIeNU(QHUIECKON 3CPHUCTOCTH.

HeiiTpoduinl

HeittpoduibHble TeHKOIUTE 3TO KPYITHBIS KICTKH, COAEpKaIIue:
e PO, B KOTOPOM MHOTO rerepoxpomarra. Popma saapa MOXKeET OBITH PA3INYHON U 3aBUCHT OT
crenenn audepeHIMPOBKY KIETOK. B KpoBY UeloBeKa BEIICILIOT 3 THIIa HEUTPOGIIOB:
— B IOHBIX HEHTPOQHIAX SAPO UMEET MOAKOBOOOPAsHYIO HopMY,
— B NAJOYKOBUAHBIX HEUTpOGMIaX B BHIC MATOYKY,
— B CerMEHTOSIEPHBIX (opMax AOpo MPEeACTaBIeHO 3—7 CErMEHTaMM.
e B IIUTOILIa3MeE
—  ¢71a00 pa3sBUTEI OPraHOU B! OOIIETO HA3HAUCHUS,
—  XOpOIIIO Pa3BUTHIM IUTOCKEIET (00ECIEUNBAOIIMN TOABUKHOCTE KJIETOK),
—  BKJIIOYEHHS TIMKOT€HA U JUIMIOB.
— 2 Tuna rpagyi.
o HecenuPUIECKHUXK, OKPAIABAIOIIMXCS a3ypPOM, IIPECTABIIIOMINX co00i#t TU30COMBI;
0 crernu(pUUIECcKuX, OKPAIINBAIOMINXCs KACIBIMY X OCHOBHBIMA KPaCUTETIAMH.

MepRHU4HELe TPAHYIIEI
{7 oronMEL)

cIepIyITYHEIe TPAHY.IEL

XUMHYIECKUN COCTaB I'PAHYI

aJire3VBHBIE OCNKH, KOJITareHasa, JM301UM, JTAKTO(GEpPUH, KaTh-
’KeJaTHHa3a 5IIacTasa, OHHBIE OeNTKH, IePOKCHIa3a
l HpOTleaBLI l
obecrmeynBacrt:
IIPOHMKHOBEHME Yepe3 CTEHKYy ~ MUIPAIHIO B COSAMHUTENRHYIO HECHEeLU(PUICSCKYIO 3AIUTY OT
Kamuuisipa TKaHb OaxTepun

JlaxTobeppHH — CBA3BIBACT JKEIe30, HEOOXOAUMOE VIS Pa3BATHS OaxTepuii, ¥ BBI3BIBAET UX CKIICHU-
BaHeE, TOPMO3UT [ HEPEHINPOBKY MOJIOABIX TPAHyIONHUTOB.
JIM30LKM Pa3pyIIAeT MOIUCaXapUIB! GaKTEPUATBHON CTEHKH, YTO BEACT K MX Pa3PYIICHHMIO.

18




PYHKIHMA HEHTPODUIOB:
e (arouuTo3 OakTepHii;
® OTH KIETKH IIEpBBIMH MUTPHPYIOT B OYal BOCHAJICHUS W BBIACISIOT BEHICCTBA, MPUBIICKAIOIINE
B OYar JpyTUe TUIH! KIETOK;

®  BBIICIIOT:

o OakTepunKIHBIE BEIIECTBA (IEPEKUCH ¥ HEHACHIIICHHBIC PaIUKAIIBI),

O IHpPOreHHI (BEIIECTBA, BRI3HIBAIONIEE MECTHOE ITOBEIIICHIE TEMIIEPATYPHI).
IIponoImKUTENBHOCTD JKU3HH COCTAaBIAET § CYTOK, U3 HUX 8 YacOB B IUPKYIIAIMH, a 3aT€M MUIrpa-
IS Y€Pe3 CTEHKY KaMWULIpa U GYHKIMOHUPOBAHUE B COCTUHUTEIBHOMN TKAHH.

03UHOPHIBI

O03MHO(UIBHBIE JIEHKOUTEI XapaKTePU3YIOTCS:
®  AIPOM, COCTOSIIMM OOBIYHO U3 2 CETMEHTOB U COIEPIKAIIMM MHOT'O 3yXpPOMATHHA.
® [UTOILIA3MOM, COAEpKallel OpraHOUABI OOIIEro Ha3HAYEHHS U IPaHyJIbI 2 THIIOB:
O a3ypodHIbHbIE, IPEACTABISAIONINE TU30COMBI;
O cruenupuyYecKre, OKPAIIUBAIOMHIEC KUCIBIMU KPACHTEIAMH (aLuA0(HIBHEIE), IMEIO-
1Y€ KPUCTATIOUAHYIO CTPYKTYPY.

He CHEIHI(I)EH eCKIe
I'PpaHyJIBL

crelEhIrg ecKHe
TP AaHyIIBL
XuMU4eCKU COCTaB rpaHyIl
IJIaBHBIN OCHOBHOM 6enku nephOopUHEI depMeHT — rucTaMu-  apiICyib(arasa, pas-
0enok, 303MHOGWIB-  (IMOBpEXKAAIOT 060J10Y- Hasza pyuIaer aHapuIaKCHH,
HBIM KaTUOHHBIHA OCIIOK Ky KJIETOK) _ IpOAYLIMPYEMBIii Oa-
' 3o0dumamu
obecrnieynBaer:

aHTUTeIbBMHUHTHOE, aHTHUIIAPA3UTAPHOE ydYacTue B ajleprude-  y4acTHe B aHa(HIaK-

Y aHTUMHUKpPOOHOE neiicTBre CKUX U peaKIuIx TUYECKUX PEAKITUIX

JEHCTBUE ‘
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DYHKIMA Y03UHODNIIOB:
e yudacTHe B aHTHOAKTEPUAILHON U aHTHIIAPA3UTAPHOM 3alIUTe,
e 00e3BpEKUBAHUE TOKCHHOB U 5110B,
e ydYacTHe B AJUIGPTHIECKUX U MECTHBIX BOCIIAJIMTENBHBIX PCAKIHAX.

bazoduinl

Ba30¢>14m.1, KJICTKHU C AAPOM, CerMeHTaIys KOTOporo He 4€TKo BBIPpAXXCHA. B L[HTOfIJIa3Me IIOMHUMO
OPraHelI UMEIOTCA T'panyJibl ABYX THIIOB:

azypopuibLHbIe , 0azoduiabHbIE
(cnenuduaeckue)
- 3TO HEMHOT'OYMCIICHHBIE JIH30COMBI - 3TO KPYIHBIE, METAXPOMATUIHBIE TPAHyIbI
coJIeprKallye:
renapuH 4 THCTAMUH

y4acTuc B CBEPTHIBAEMOCTH KPOBH YBEJINICHUC MIPOHUIAEMOCTH COCY-
JOO0B, YTO IIPUBOOUT K 06pa30BaHI/II/I
OTCKOB

crrermiIrI e cKHe
CPAHYJIEL

He cIeipiirdecKie
IPAHY B

Dyuknun 0230GuIos:
e yyacTHe B CBEPTHIBAEMOCTH KPOBH U META0OIU3ME IelapyHa;
e  peryJsLus IPOHUIIAEMOCTH CTCHKH COCYIIOB;
e y4acTHe B BOCHAIUTENBHBIX M aMICPIUUESCKHUX PEAKIHIX.

ArpaHyJIOUUTHI

MomnouuThl. Kpynusle kieTku ¢ 6asoduibHon [UTOTIIa3MOi B 6060BUIHEIM AApoM. B 1mTo-
IJIa3ME UMEIOTCS: ' ;

OpraHouzpl 00IEro Ha3HAYCHNU,

JIN30COMBI,

ITHITOCKENET, 06ECIEeINBAIOIIMN OABIKHOCTD KIIETOK,
BKJIFOUEHUS TJIMKOTE€HA.
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ITocne BBIXOZA M3 COCYIOB MOHOLMTHI IPEBPAINAIOTCS B aKTHBHO (DArolMTHPYIOIINE KIETKHA —
Makpoaru. I103ToMy MOHOIIUTHI PacCMaTPHUBAIOTCS KaK HCTOYHHUK OPraHHBIX MakpoGaros u BXO-

AT B COCTaB Malcpocbarnqecxoii CHCTEMBI Opramm3imMa.

DyHKIHH MaKpo(dharos:

1. Vuyactue B Hecnenuduueckoii 3aIure:

e (paromuros;

e BEIPa0OTKA IPOTUBOMUKPOOHBIX BEIECTB — KATHOHHBIX OEIIKOB, TM30IMMAa, JIAKTOhEeppHrHa

U 1p.

2. VYuactue B cenu(UIecKor WM HMMYHHOM 3aIluTe:
e 3axBar, IepepaboTKa U NPeICTaBIeHNE aHTUTEHOB TUM(OoIITaM;
e BEIPabOTKA BEIIECTB, BIUAIOIIX HA UMMYHHBIC PEAKINHU, PEreHEPALIUIO TKAHEH, KPOBETBO-

peHue;

® Pa3spymi€HUuC IYKCPOIHBIX H OIIYXOJIEBBIX KICTOK.

JInmdouuth

e SN

MaJible
(mmameTpoM 10 8 MKM)

HUMEIOT KPYITHOE OKPYTJIOe
SIIPO, OKPYKEHHOE Y3KUM
IIOSICKOM LIUTOILIa3MBI

cpeanme
(nnamerpom 8—12 MKM)

HUMEIOT CXOJHOE CTPOCHHE
C MaJbIMU TUMGOLUTaAMH, HO
AIIpO C BBIpe3KO U Oonbiie
LUTOILIa3MEI

ooabIIme
(cBbimie 12 MKM)

COIEpIKaT CBETIIOE SIPO
(mpeobnagaer 3yXpoMaTHH)
B 6230 MIBHOM ITUTOILIa3Me

21




OyHKIUA JIMEOOINTOB

B Q)YHKHI/IOH{:IHBHOM OTHOILICHUY JCIIATCA Ha:

B-1um¢ounThI

e TmOCIE KOHTaKTa C AHTUI'CHOM
B-muMbonuTsl  TpaHCPOPMH-
pyloTCs B IUIA3MATHYECKUC
KieTkd (IU1a3MOIUTHI), KOTO-
phle CHHTE3UPYIOT aHTHUTENa
(MMMyHOITIO0YTHHBI)

T-mum¢oUTHI

T-xenmepsl

BBIIENIAIOT OHMOIIOTHYECKU
aKTHBHBIC BEIECTBa, pPeE-
ryJAUpyIOIMe  TPOLECCHI
KJIOHAJIBFHOA CeNeKIUn
B-numboruToB U T-nuM-
¢douuTos,

PEryIUpYIOT ~ aKTHBHOCTb
Makpodaros # T.I.

T-xuuiepst

YHHYTOXAIOT B OPraHU3ME
qy>KEPOAHBIE KISTKH
(KIeTKH TPAHCIUIAHTATOB)
BUIOM3MEHEHHBIE «CBOW
KJIETKH _
(omyXoueBble KIETKH)




CoeOouHuUTenbHbIE TKaHU

CobcTBeHHO coeguHUTE N bHbIe TKaHU

CoOCTBEHHO COENUHUTENLHBIC TKAHN COCTOAT U3:

/\

Me:kkiieTo4HOE BEIeCTBO Kiaerku
OcnoBHOe BeLIECTBO BosnoxHa e ®ubpobiacTsl
_ e  MruodpubpobracTsl
e IIporeornukaHsl e Komnarenossie o  OUOPOIUTHI
e Anb0yMHHBI e DaCcTHYECKUE e Makpodaru (THCTHOIUTHI)
e T'noOynuHBI e PerukynspHsie e Tyunsie (J7a6pOLUTHI)
e Boma e JKupoBbie (aIUTIOIHTHI)
e Jlumummer e JIurmenTtHBIC
e MuHepanbHbIe Bellle- e IInazmaruueckue
CTBa e AnpedTHIUaIbHEBIE
e Ilepuiutsl
e JIeMKOIUTEI

Knaccudmkaumsa co6CTBEHHO CoeAMHUTENbHbIX TKaHei

B OCHOBY KJ'IaCCI/I(l)I/IKaHI/II/I COOCTBEHHO COETMHUTENBHBIX TKAHEH I0JIOKCHBI CIIEOYIOIIUEC IIPU3HAKHU
® (I)I/I3I/IKO-XI/IMI/I‘IGCKI/I€ 0COOEHHOCTH MEXKJIETOYHOTO BCIIECTBA U €I'0 CTPOCHUC,
© COOTHOHICHHE KJICTOK M MCXKKJICTOYHOI'O BEIIICCTBA,
® PacCIIOJIOXKCHHUE BOJIOKOH.

Tuns co0CTBEHHO COSANHUTEILHBIX TKAHEH

BogoknucTas Co cnennaJbLHLIMH CBOCTBAMM:

1. Kuposas TkaHb (0esnas u Oypast)
2. Permkyasipras
3. Caumsucras

PoIxjias IlnoTHast
Bonokna pacnonoxeHsl pa3HOHAIPABICHO BoJiokHa pacmonokeHsl yIopsI09eHo
e

S __-._ NapaJLIe b0 PACTION0KeHHEIe
BOJIOKHA ‘

PazHO HAIIPABJICHEBI €
BOJIKOHAa

: “— dubpormTEL

A QITIOLHTEL




Pbixnas BonokHucTasa coeguHutenbHas TkaHb (PBCT)

IIUPOKO MPEACTABICHA B OPraHHU3ME

o0pazyeT cTpomy pacronaraercs 1noj BXOJHUT B COCTaB bopmupyer
MapeHXMMaTO3HBIX 0a3abHON MEMOpPAaHOM  KOXKU, MBIIIIII, HEPBOB COCOYKOBBIN CIIOH
OpraHoB SIHUTENHAIBHON TKaH! 1 000JI0Y€EK ITOJIBIX JI€PMBI
‘ OpraHoB
OyHKIUU:

e Tpoduueckas.

e 3amuTHAas — (aromuTo3 ¥ UMMYHHas 3aIlUTA.
® [UIACTHYECKAs — yJacTHe B 3)KUBJICHUU PaH.
e ydYacTHe B MOAJCPKaHHH I'OMEOCTa3a.

MopdodyHkLMOHaNbHbIE CBOUCTBA
KIeTOK PbIXJION COeANHUTeNIbHOW TKaHu

®ubpobacThl, YIIUHEHHbIE KJIETKH C KOPOTKAMH OoTpocTkaMu. Copepikar CBETIOE SIpo C si-
PHIIKOM. B IUTOIUIa3Me XOPOIIO Pa3sBUTHI OPraHOUIBI OENKOBOTO CHHTE3a, KOMILIEKC I oIbmxK,
MHUTOXOHIPHUH, IATOCKENET. DTH IIOBIDKHEBIE KIIETKH CIIOCOOHHI K IeIeHNI0 B AU GEPEHIMPOBKE.
Oynaxuny Gudpo6IacToB:
® CHHTE3 MOJIEKYJI KOJUIATE€HA, DJIACTHHA U PETHKYJMHA, COOpKa KOTOPHIX B MEXKIETOYHOM
BEIIIECTBE BelleT K 00pa30BaHUIO COOTBETCTBYIOIIUX BOJIOKOH.
® CHHTE3 U CEeKpelus INIMKO3aMHUHOITIMKAaHOB, BXOIAMIMX B COCTaB MEKKIETOYHOIO BEIIECTBA
COCIVHUTENIBHON TKAaHH.
e y4YaCTHE B 32)KMBIICHHHY PaH.
MuoduopodacTbl XapakTepu3yoTcs HannuueM: rpanyisipHoil OIIC, xkoMimiekca I'onbmku 1 Xo-
POIIO pa3BUTHIMU MHODUIAMEHTAMHU.
Oyukuy MEoPuOPOOIACTOB!
® ydYacTHe B 3aKUBJICHUU PaH: QUKCUPYACH HA IOBEPXHOCTH PAHBI, COKPALIAOTCSA, yMEHbLIAS
PaHEBYIO OBEPXHOCT. '
® yJacTHE B CHHTE3€ KOMIIOHEHTOB MEKKJIETOYHOTO BEIIECTBA.
® CIIOCOOHBI K IPEBPAIIEHHIO B IT1aJKOMBIIIEUHBIE KIETKH (B CTCHKE MATKH).

KATHLILIIAD
Jmady oIt
TIePHIT
ILIATMOLIHT
A0E e HTHLH AL HAAL HeliTpo GHIEHEI Jefik oIET
KJIeTKa

TYYHAfA KIeTKA
dpubpobmact

FMACTHYECKIHe BOJIOKHA

Makpodar KHPOBBIe KJIeTKH (AHIIoIEiT I

KOJLIar eHOBE BIe BOJIOKEHA

®ubpounTtsl. [updepenrmporka Hpuopo6IacTOB IPHBOAUT K 00pa3OBaHUIO MaJIOAKTUBHBIX M O€JI-
HBIX OPTaHOUAAMHU KIIETOK — (pUOPOIUTOB.
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@yuknun GudpouTOB:
® YYacTBYIOT B OOHOBJIEHMH KOMIIOHEHTOB MEXKJIETOYHOIO BEIIECTBA (OIEPKKA TKAHEBOTO
rOMEO0CTa3a).
Maxkpodaru (rucTonuTh!). ITO KISTKH C XOPOIIO BHAMMBIME I'PaHULEAMH, [ITOILIA3Ma KOTOPBIX
borata TM30COMaMU U COIEPXHUT YMEPEHHO Pa3BUTHIE OPraHOMAH! OOLIEr0 HA3HAYCHHS. IToBepx-
HOCTb KJICTOK HECET MHOI'OYHCIICHHBIC PENENTOPHI K aHTUTeHaM, IMMYHOIIIO0YIHHAM, JTUM(OIH-
TaM, MOJIEKyJIaM KJIETOYHOH aaresuu u ap. Makpocdaru obpasyrorcs u3 CKK ¥ MOHOLUTOB, MHT-
pupyronux B PBCT u3 KpoBEHOCHBIX U JTHUM(ATHUECKUX COCYHOB. DTU KIETKH BXOASAT B COCTAB
Makpogaruaeckoi cCHCTeMBI, KOTOpasi mpeacTaBneHa mMakpodaramu PBCT, 0CTEOKIacTaMU KOCT-
HOM TKaHH, Makpoharamu OpraHoB KPOBETBOPEHUS 1 HMMyHOTEHE3a, MAKpO(haraMu IeueHn (KIeT-
xu Kyndepa), kneTkamu, IpeACcTaBISIOMUMA aHTHTEH, ATbBEOJIAPHBIME 1 HEPUTOHEAILHEIMU MaK-
podaramu u np.
@OyHKINH Makpoharos:
® (aronuTo3 — pacmo3HaHHe, 3aXBaT U PaspyLICHNE ¢ IIOMOIIBIO JH30COMANBHBIX (hepMeH-
TOB aHTUI'€HOB, CTAPBIX U IOTHOINKX KIETOK. ‘
® CeKpeuys aHTHOAKTepPUANBHBIX BEIIECTB: JTU30LIMa, HHTEP(EPOHA.
® yYacTHC B MMMYHHBIX PEaKIWSX: MPENCTABICHUE aHTHICHOB (TIpe3eHTaIust), BhIpaboTka (ak-
TOPOB, CTUMYIMPYIOLIIMX AU EPEHIMPOBKY JTUMDOIUTOB M T.1I.
Ty4Hble KIETKH, TaGPOITHI I TKaHeBbIe Gazopuisl. OKPYTJION WTH OBAIBHOM QOPMBI, PacIIo-
JIararoTCs BOIM3U CTEHKH cocynoB. LluTomnasMa 3THX KIETOK COMEPKUT KPYIHEIE, METAXPOMATH-
4ECKHe TIpaHynbl. B rpaHynax cOmepiKaTbCs I'elapiH, HCTaMUH, (EPMEHTHI, XeMOTAKCHUICCKUE
(baxTOphI 115 303MHOGUIIOB U HEUTPODHIIOB.
DOYHKIUH TYYHBIX KJICTOK:
® Y4YacTHe B QNIEPTUYCCKUX PCAKIUsX: BHEAPEHHE B OPraHU3M aJIEPreHOB BHI3LIBAET B Op-
raHusMe oOpasoBanue MMMyHOrno6ymiHoB kiacca E (IgE), k KOTOpEIM Ha MOBEPXHOCTH
TYYHBIX KIETOK MMEIOTCS perentopsl. Ilocme B3amMozeiicTBus Tyunsix kietok ¢ IgE mpo-
MCXOIUT VX JETPaHyISUKH (BEIXOJ COAEPKMMOTO IPAHYII B MEKKIIETOTHOE IIPOCTPAHCTBO).
®  DPEryJAIys MECTHOTO TOMEOCTasa:
O CeKpenus renapruHa CHIKAET MPOHUIAEMOCTh CTeHKH KallMUBIpa | MPOLECCH BOCTIAlIe-
HUS; :
O BBIJCJICHUS IMCTaMUHA BEJICT K YBEIMICHHUIO IPOHUIIAEMOCTH CTEHKH KAIUJLIAPa, MEX-
KJI€TOYHOT'O BEIIECTBA U K YCHUIICHUIO BOCTIAINTENHHOMN PEAKIIVH.
IlnasmomuTel, OBabHEIE KIETKH C SKCHEHTPHYHO PACIIONOKEHHBIM SIPOM U 6a30(bHIBHOM IHTO-
I1a3Moit. XpoMaTuH spa PacoioKeH B BUJIE CIMIL B KOJIECE, OONBINAs YaCTh MUTOILIA3MBI 3aHATA
rpanyiapron O1IC. Kommrekce Mo mKu, KIIeTOYHbIH LICHTD M APyrue OPraHOMAbl 3aHUMAIOT ClIab0
OKpallCHHYI0 NEPUHYKICapHYI0 30HYy — «IE€PHHYKIeapHbI ABOpUK». [lmasMonuTsl o6Gpasyrorcs
u3 B-nmumdonuros.
@OyHKINY IDTa3MOIUTOB:
® BBIPaOOTKA UMMYHOINIOOYJIHHOB (AHTUTEN).
Amnnouursl. CM. HIDKE.
ANBEeHTHIMA/IbHbIE KJIeTKH. BepeTeHOBUHbIC KIETKA ¢ 6a30(UIBHOM IUTOIIA3MOM, PacIIolia-
rar0TCs BOJIU3U CTEHKH COCYIOB.
DOYyHKIAN aIBEHTHIHAILHLIX KJICTOK:
° ManogudepeHIMpPOBaHHbIE KIETKH, CIOCOOHBIC K AeNeHuo U quddepeHnupoBke B (ub-
pobracTbr, MEOGHUOPOBIACTEL ¥ 4 UIIOLUTEL.
IIurmenTHbie KieTKH. OTpocYaThle KICTKH, HUTOIIA3Ma KOTOPHIX GEIHA OPraHOMIAMH, HO CO-
ACPXKUT MHOTOYMCIICHHBIC TPaHyJ bl METaHUHA. DT KIETKH Pa3BUBAIOTCS U3 HEPBHOIO IpebHs, T.e.
HUMEIOT HEMPATIbHOE MPOUCX0KICHHE
QyHKIUHN MUTMEHTHEIX KJIETOK:
® 3aIIWTHAL.
JleiikouuThl. Tlocne HENPOMOKUTEILHON UPKYIIALMHA B KPOBH (HECKOJIbKO YacOB) JIEHKOIUTEHI
MUIPHUPYIOT B PHIXIIYIO COCAUHUTENLHYIO TKaHb, I1Ie PEAIH3YIOT CBOU ()YHKIIUH.
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MexKIeTOUHOE BeIlleCTBO COeMUHHUTEIbLHOM TKAHU

OcHoBHoe (aMopdHoe) BenecTBo BoJsiokna

B cocras aMop(l)HOFO MEKKJIICTOUYHOI'0O BECIIECTBA BXOAT!:

BOZA Genku OeJKy IU1a3Mbl SKUPBL YTJIEBOBI MUHEpaJIbHbIE
90% KpOBH conu
(rnuxonporenHsl  (anpOyMHHEL, IJI00Y- (rIMKO3aMUHO-
MPOTCOTTINKAHBI)  JIUHBI, QHOPHHOTEH) TJTMKAHBI)

AMop(dHOE MEKKIETOYHOE BEIIECTBO MPEACTABIISAET COOON CIIOKHBIN KOJIOMAHBIA PACTBOD, CIO-
COOHBIA M3MEHATH (PU3UKO-XMMUYECKHE CBOMCTBA. Uepe3 3TO BEINECTBO IPOHUCXOIUT OOMEH Be-
IIIECTB MEXAY KPOBBIO M MAPEHXMMHBIMH KIIETKAMH.
OCHOBHBIMH NPOXYHEHTAMH MEXKKJIETOYHOT0 BelIeCTBA COeIUHMTEIbHON TKAHH SIBJISAIOTCS
$pubpodaacTel. B 06pa3zoBanun aMOpPHOTrO MEKKIETOYHOTO BEIECTBA TAKKE IPUHUMAET yJacTHe
I1a3Ma KpOBH, KOMIIOHEHTH! kKoTopoii nocrynaioT B PBCT. TkaneBsie 6a30(IIbl CIOCOOHBI H3Me-
HATH (PU3HKO-XUMHUYECKHE CBOMCTBA OCHOBHOI'O BEIIECTBA COSANHUTEILHON TKAHHU.
®yHKIHH aMOPPHOTO MEKKIETOYHOTO BEIECTRA:

e oOMeHHO-TpodHIECKas, )

e CO3/1aHHE MUKPOCPEB! AJIA KIETOK COEAMHUTEILHON TKaHH,

e B aMOP(HOM BEIIECTBE MPOUCXOAUT IMOIUMEPHU3ALUA BOJJOKOH COSAMHUTEIBHON TKAHH.

BoJiokHA coefMHUTEILHON TKAHHU

KOJIJIAICHOBLIC JIACTHYECCKHE PETUHKYIAPHBIC

l

00pa3oBaHbI 00pa30BaHbI o0pa3oBaHbl

koiutareHoM | Twma, cHHTE3W- OEJIKOM DJacTHHOM, CHHTE3W- KojuiareHoM III Ttuma, cuHTe3m-

pyeMbiM pubpobiactamMu pyembiM pubpobracTamu pyembIM prubpobiacTamMu
pacrojararoTcs IyJkamu BETBATCS, neperieTasich, 00pa3yroT CeTh,
OKpAIKBaIOTCI OPCENHOM okpammuBarTcs AgNOs

@OyHKIUH BOJOKOH: OIMOpHAs — MpUAaHKUe MIPOYHOCTH (KOJUTar€HOBBIE U PETHUKYJISPHEIE BOJIOKHA)
Y 3JIACTHYHOCTH (3JIACTUYECKUE BOJIOKHA) COCIUHUTEIBHBIM TKAHAM.

26




MnoTtHas coeguHUTeNnbHas TKaHb

IInoTHas coenMHUTENbHAS TKAHD XapaKTEPHU3YETCH:
® TpeoliafaHueM BOTOKOH B MEXKIETOYHOM BEIIECTBE;
® Cpeau KIETOK MpeobnasaroT GuOpOIUTEL.

InoTHasn COCIMHUTENbHAN TKAHL

odopmiIeHHAS HeoopMJIeHHAS
I[Tyuky BONOKOH pacmonaraoTcs Bonokha pacrnonoxens
HapajuiebHO APYT IPYTY B Pa3/IMYHBIX HapaBIeHUIX
(ynmopsimoueno) (meymopsimoueHo)

O6pasyer aroHEBPO3kI, CBI3KH H Cyxoxuibs OO6pa3syer Karcyisl 1 060J09KH PA3IMYHBIX
' OpPTaHOB, ACPMY KOXKHU

CtpoeHue cyxoxunus

CyXOKHIIbE COCTOUT H3:

¢ IUIOTHO JIEXAIMX NapajlIebHO PACIIONI0KEHHBIX MyYKOB KOJLIATEHOBBIX BOJIOKOH,

® MEXIy KOTOPBIMU PACIIONOKEHE! (PHOGPOUMTEI U HEGONBIIOE KONMYECTBO (HOPOBIACTOB.
ITy4Kn KOITareHOBBIX BOJIOKOH, Pa3fCICHHbIE TeHXOMUTAMME (bubponuTaMu), Ha3BIBAIOT MyYKa-
MM TIEPBOro MOPsiAKa. HeCKkoIbKo Iy9KOB MEPBOTO MOPSIKA, OKPYKEHHBIX IPOCIONKAMH PBIXJIOH
COCIMHUTENBHON TKAHM (SHAOTEHOHHEM), GOPMUPYIOT MYYKH BTOPOIrO HMOPSAAKA, U3 KOTOPBIX
CHATaioTCs MyYKH TPETHEro Mopsiika. FHorna myqkoMm TpPeThero mopsiika SBIAETCS CaMO CyXo-
KUJIbE. B KPYIHBIX CYyXOKMIbAX MOTYT GBITE U ITyYKH 9ETBEPTOTO HIOPSAIKA.
IIpocnoiiku coenvHUTENEHON TKAHH, Pa3HeISIONIHE IIy4KH HA3bIBAIOTCSA IHAOTEHOHHUI, a COEqUHN-
TEJIbHAasl TKaHb, IOKPBIBAIOIIAS CYXOXKMIILE, HA3BIBACTCS MEPUTEHOHHIA.

my4aok I-ro mopagka

bubpoImITE (TeHTOIHTEI)

=B~ JHI0TEHOHEH
KOJLIAT eHOB IR BOJI0KHA

my4ok I-ro mopagka —{

CtpoeHue cBA30OK

CBsi3k11 MIMEIOT AHAJIOTUYHOE CTPOCHUE M OTIIMYAIOTCSI OT CyXO)KI/IJII/Iﬁ TEM, YTO IIyYKH IICPBOTO HO-
paoKa B HUX 06p330BaHLI B OCHOBHOM 3JIaCTHYECKHUMH BOJIOKHAMMH.

27




_Coep.MHuTeanble TKaHU CO crneuuvanbHbLIMU CBOMCTBaMMU

PerukynsapHas TKaHb Kuposasi TKaHb Causucras TKaHb
®
3 ] Y AT Ie
PeTHKYAPHBIe pPeTHKYIAPHLIS Mene I.}xé'ggn'ngoe

BOJOKHA

\ KIeTKH

* v
‘ MYKOLIHTBI  3TIHTe.JINL
reMOIo) TIYecKie KISTKH B ANHIGES

MEKE T TOYHBIX IPOoCTPAHC TBAX 3 ijoeHI/ICZ y
Crpoenue: # COCTOUT M3 i
COCTOMT M3 ‘ 1) KIETOK-MYKOLIUTOB H '
1) OTpOCTYATHIX PETHUKY- 2) MEXKIETOYHOro BEIIeCT-

JISIPHBIX KJIETOK U Ba, Ooraroro ruaiaypoHo-

2) pPEeTUKYJSPHBIX BOJIOKOH. ) BOM KHCIIOTOM M OeqHOro

OyHKIUN: ' KOJIJIATGHOBBIMU ~ BOJIOK-

e o0Opa3syer cTpoMy KpoBe- HaMH.

TBOPHBIX OPTraHOB; DYHKIIH:

e (QopmMupyeT MUKPOOKPY- ® 3aIUTa COCYAOB IIyIOBH-
JKEHHE TEMOIIOITHIECKUX HBI OT CIIaBJIMBaHNA.
KJIETOK. :

Beuas sxupoBas TKaHb Bypas xupoBasi TKaHb

ITAPOKO pAcCIpOCTpaHeHa B OpraHH3Me, O00pasyeT pacronaraeTcs OKOJIO JIOMAToK, IMOYeK, 32 TpYyIUHOM,
IIOJKOXHYFO KIETIATKY, CAlIbHUK. BIOJNIb TO3BOHOYHHMKA. Hanboiee XOpOIIO BBIpAXKEHA
Yy HOBOPOXKJCHHBIX. .

JETOIIHBIe KAIle bKIT

( H CLQOCHI/ICZ
[noe He.
COCTOMT U3 AIUIMOLUTEI COOCPXKAT:
: p

CHTPAJIBHO PACIIOJIOXKECHHOE AP0
® FJI06y.TIﬂpHI>IX KJIETOK C IEHTPAJIbHO PACIIOJIOXCH- i p ApO,

o o3 vy (]
HOM TUITAIHOMN Karliei; MHOTIOYMCIICHHEIC TUIINIHBIC KallCIbKH,

([ ] -
e IMTOMIA3Ma C SAPOM OTTECHEHHI Ha nepn(i)epmo MUTOXOHIPUH, oorarele MUTMEHTAMU III/I\:I‘OXpO
KIeTKH MaMH, OKpaniiBarOIUMH KJICTKH B 6ypBII/I IIBET.

ITpy 06paGoTKe CIUPTOM JMIMIBI PacTBOPAIOTCH, K
Gernast KUPOBad TKAHb IPUOOPETAET TICUCTHIN B,

DyBKIHMK: OYHKIUN:
TpoduuecKas, aMOPTH3ALHOHHAs, yIacTue B TepMope- TEPMONPOIYKIIHA

TYJSLUH. '
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XpsiweBble TKaHu
XpsiweBble TKaHU

MeKKIETOYHOE BEIIeCTBO

4/\

OcHoOBHOE BEIIeCTBO

IIpoTeornukaHsl.

I IMKo3aMUHITIMKAHEI.
benxu.

JInmu el

BEcCa.

Tunbl XpﬂLIJ,EBOﬁ TKaHW U 0COBEHHOCTU UX CTpoeHus

BoJsioxHna

e Koinurarenossle
e DJacTHUYECKHUE

Txanesas xuakocts — 75% criporo

Pasnugaror 3 Tuna XpsmeBoii TKaHH

e e

1. T'umanuHoOBast

BXOJIWT B COCTAB
® BO3AYXOHOCHBIX ITyTei

(roptass, Tpaxes, OpoHXHU), e
®  pacIojaraercs Ha MOBEpX-
HOCTH CYCTaBOB U B MECTax

coequHeHHUs pedep C rpy-

IWHOMH,
* oOpasyer ckener
aMOpHuoHa
Xapakrepusyercs

IpeobnamaHueM B MEXKIIe-
TO9HOM BEIIECTBE KOJuIare-
=08sx QUOPUILT

CTOEINCH W3 IBYX CJIOCB:

2. JaacTHuYecKas

BXOJIUT B COCTaB

e YIIHOM PaKOBUHBL,
HOCOBOMH IEPETOPOIKH,
XpsIIeyd ropTaHu

~ u OpOHXOB

Xapakrepuzyercs

HAIMYUEeM B MEXKKJIETOU-
HOM BEIIECTBE KOJIJIareHo-
BBIX U DBJIACTHYCCKHX BO-
JIOKOH C mpeoliagaHueM
TOCJIETHUX

Knerkn

1. XoHmpobmacTsl
2. XOHAPOLHUTHI
3. XOHOPOKIACTHI

3. BoJgoxkHucras

BXOIUT B COCTaB

® MEXIIO3BOHOYHEIX JUCKOB U

® JIOKQJINU3YETCS B MeCcTax
IPUKPETUICHUS CYXOKIIIHI
K KOCTIM '

Xapakrepusyercs

HaJIMYEM B MCEXKIICTOYHOM
BEIIECTBE IapalICIIbHO Ha-
IIPpaBJICHHBIX IIYYKOB KOJUIa-
I'CHOBBIX BOJIOKOH

CTpOGHVIe rmanmHoBOro Xpsiia

JESDXHOCTE XpsAIlla IOKpHITA HAAXPSAILIHMIEH, 00pa30BaHHON COEIMHUTEILHON TKAHBIO M CO-
19!

* HapYXHOIo — OoJiee INIOTHOTO, COJEPIKAIEr0 KPOBEHOCHBIE COCY/IBI U
* BHYTPEHHEr0 — PHIXJIOT0, COAEPIKAIEro MHOTO XOHAPOOIaCTOB.

“IAINDEIIENIR HE BCEIZIa CO BCEX CTOPOH ITOKPBIBAET Xpsml. Tak, Ha CyCcTaBHOM IOBEPXHOCTH, 00-
IMINESEON B II0JIOCTH CyCTaBa, €€ HET:

it e s
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XapakTepHOH 0COOEHHOCTBIO XPSIIIEBON TKAHU SBISETCS PACIOIOKEHNE KISTOK IPyIaMy (M30reH-
Hble rpymnbl). OHE NPEACTABILIIOT co00 KIeToYHbIN Tu(depoH. DTH rpyIbl OKPYKEHBI KapKacoM
U3 KOJUIAr€HOBHIX BOJIOKOH, IIPOITUTAHHBIX aMOP(HBIM BEIIECTBOM. BOKpYT MOJIOABIX KJIETOK BeIlle-
CTBO OKCH(MIIBHO, a 3aTeM HOsBIIETCS M 6a30(uibHBIN CI0H. OT0 00BACHAETCA HEPABHOMEPHBIM
pacrpeneneHueM OENKOB U INIMKO3aMUHOITIMKAHOB B MEXKKIETOYHOM BEIIECTBE XPAINa.

AN SOOI 0 H AP0 UHTEL
mnr'rpy:lm,

DOEEN JIE TOYHOE BElECTER

Eime omHO#M BakHOH OCOOEHHOCTBIO XpSIla ABJISAETCS OTCYTCTBHE B HeM cocynoB. Iluranue xpsime-
BBIX KJIETOK-XOH/IPOIUTOB OCYIIECTBIAETCS MyTeM I dy3Huu BEIECTB U3 COCYA0B HaIXPAIIHUALILL.

Oco6eHHOCTU CTPOEHUSA MaCTUYECKOro xpsiia

DracTHYecKuii XPAI UMEET CXOTHOE CTPOEHHE C THATMHOBBIM XPAIMIOM. BaHBIM OTIMYMEM ABILA-
eTCS HATMYKE B MEKKICTOYHOM BeHIeCTBE OOJIBIION0 KOIMYECTBA HIACTUIECKUX BOJIOKOH.

HEOTEeHHEIE TP YTOEL 3J|:a;|:'n{u)ec1.me
KIETOR BONOKHE

OcobeHHOCTHU CTpoeHus BONMOKHUCTONO XpsLla

e B BOJOKHHCTOM XpA1I€ BOJIOKHA CO6paHBI B IIapaJuICIIbHO PACIIOJIOKCHHBIC ITYYKH, MEKIY
IIyYKaMHA pacIIoIararoTCs M30Ir€¢HHBIC I'PYIIIIBI KIICTOK.

e Hapxpsauna OTCyTCTBYET.

HIOTEHHEIS TPYTOEL YUK
RIETOK B0 D00

MexaHu3mMbI pocTa Xpsia

1. HHTepcTHHHAIBLHBIN POCT XpsIlia UIET 33 CUET:
e JleJIEHMs MOJIOMBIX KJIETOK, PACIONIOKEHHBIX B TOJIIE XPAIIA;
® MPOIYKIIUH UMH MEXKIETOYHOIO BEIIECTBA.
2. AnNmo3MUIHOHHBLIA PoCT Xpsia 00yCcIOBIeH:
e JelieHHEM KJIETOK BHYTPEHHET0 (XOHIPOI€HHOI0) CII0S HaAXPALTHHIIE;
e BBEIPa0OTKOM MEXKIECTOYHOT'O BEIIECTBA U HACTIOCHUEM Ha CYIECTBYIOMIMI XPAII.
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KocTHble TKaHU

XapaKTepmyeTc;I BBICOKOH CTEIICHBIO MPIHepEU'IPBaIIPIn MEKKIIETOYHOTO BCIICCTBA.

KocTrHas TkaHb

s ©

MexKk/1eTo4HOe BellecTBO Kaerkn
OcHoOBHOE BeIECTBO Bosiokna

e IIporeornuxaHel Komnnares I Tuna 1. OcreobmacTsl

e ['muxonporenasl 2. OcteonuTs

e Heopranmueckue coeTMHEHUS 3. Ocreoxnactbl

OcteobnacTsl (IPEMMYIIECTBEHHO) W OCTEOIMTHl (HE3HAYUTENHHO) OCYLIECTBIAIOT CHHTE3 MEXK-
KJIETOYHOro BemiecTBa. OCTEOKIIACTH Pa3pyIaloT MEKKIETOYHOE BEIIECTBO.

Tunbl KOCTHOU TKaHU

Perukyno-¢gpubposnas (rpy0oBoJIOKHACTAS) IlnacTunvaTas (TOHKOBOJOKHUCTAS)

e Ilyukm BONOKOH pDAacHONOXKEHBI B PasHEIX  © BosokHA pacHoioKeHsl Mapajieib-
HaIpaBJICHUAX. HO B KOCTHBIX IUTACTHHKAX.

KOJUIareHoBble BOJIOKHA

OCHOBHO®E BelleCTBO

OCTeOLHThHY

e Hespemas kocTHas TKaHb CYIIECTBYeT B opra- e 3peias KOCTHAsd TKAaHb.
' HH3ME BPEMEHHO. e (OOpasyer KOCTHEIH CKeJIeT.
e CoxpaHsercs BO B3pOCIOM OpTraHU3Me:

- BOJIM3M YepernHbIX MIBOB,

- B 3yOHBIX aJIbBeOJIaxX,

- B KOCTHOM JIAOMPHHTE BHYTPEHHETO yXa,

- B MECTaxX MPUKPEIUICHNUS CYXOXKHUJIMH U CBSI30K.

IInacTuH4YaTas KOCTHAsi TKAaHb COCTOMT K3 KOCTHBIX ILIACTMHOK — 3TO CTPYKTYPHO-
Q)YHKI_[I/IOHaJILHLIe €IVHULIBI TJIaCTUHYATON KOCTHOM TKaHu: KoCcTHas IIacTHHKA COCTOUT U3 MHUHE-
PAIM3UPOBAHHOT'O MEXKIJICTOUHOI'O BEIICCTBA U OCTCOLUTOB, JIEKAIUX B IMOJOCTIX MEXKKICTOUYHO-
ro BemectBa. KojnareHoBsle BOJIOKHA B KOCTHOM IIIACTUHKE pacnoararoTca mnapajiciibHoO. Kocrt-

HEBIC IUIACTMHKA MOTYT (DOPMHMPOBATH CHCTEMY 3aMKHYTBIX KOCTHBIX IUIACTHH, OKPY’KAIOIIUX CO-
CyIl — OCTEOH.
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K[0OB eHOoCHBIIT
COCY

KOCTHBI®
TLJIAC TIHKE

PaznoBHIHOCTH KOCTEl

Tpy0O4aTbie
B KOTOPEIX Ipeo0J1a1aeT KOMIAKTHOE BEIECTBO

© IUIOCKHE
B KOTOPBIX Ipeobi1afaeT ryouaTroe BeIecTBO

Crtpoenne kocreii :

KOMIIAKTHOE BEIIeCTBO

Cocrowurt us:

KOMIIAKTHO YJI0XEHHBIX KOCTHBIX IIACTHHOK,

obpazyromux:

® Hapy’XHbIE TeHEpAIbHbIE [IIIACTHHKY,

® OCTEOHBI — KOCTHBIE LWJIHHIPHI, OKpPY-
JKaroImue 1 uim 2 KpOBEHOCHBIX COCYa,

® BCTaBOYHBIC IUIACTHHKH, JIEKAIINE MEXK-
Iy OCTE€OHaMH,

® BHYTPEHHUE reHepanLHme ITACTUHKH.

moTepeYHbBIe CPe3nl
OCTE0HOE

KPOBeHOCHEII Cocya B
mpodogaroieM KaHame

TABEPCOR KaHAI

TPOA0JEHEIH cpes
' DCTROHA
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ry04yaroe BelecTBO
CocTout us;
PBIXIIO YIIOXKEHHBIX KOCTHBIX TIACTUHOK:

® KOCTHBIE INIACTUHKU

® BHUJOU3MCHEHHEIE OCTCOHBI, O00pa3yrOT Ie-
pemeraromuecss  Tpabekynbl, OrpaHHuYu-
BAIOIIIHE

® KpPYIHBIC MOJOCTH, B KOTOPBIX PaCIIOaraer-
Cs1 KOCTHBII MO3T.

HAPYAHHEI e TeHePANLHBIS LA TIHE L

KOMITAKTHOE BeIleCTE O

ryﬁ'{ame BRI CTEO

N

KOHIeHTPHY S CKH DACII0 IO HHBI

KOCTHBIE ILIAC THHRKI 0CTe0HOE To Gray's Anatnmy 1973
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Cxema cTpoeHus ouacpmsa TpyG4yaTon KOCTH

CHapy»u KOCTh HOKPBITA COEAMHHUTEIBHOTKAHHOM IBYCIOMHON HAIKOCTHHIEH, BO BHyTpEHHEM
CJIO€ KOTOPO# pacmojaratoTcsa ocreobnacTsl. [1og HaqKOCTHUICH PAcIIoaraeTcs CI0NH HAPYKHBIX
reHepaibHbIX IIACTHHOK. MeX/y HUMH 3aJ1eraioT NPoGoaaloue KAaHAIbI, 10 KOTOPBIM U3 HaJl-
KOCTHHIIBI BHYTPb KOCTU BXOJAT COCYJBI ¥ MPOHUKAIOT IO/ PAa3HBIMU YIJIAMH KOJUIATEHOBBIE (IIPO-
Oomaromue) BosokHa. I'yGxe pacmonararorcst 0cTeonbl. OCTE0H — 3TO CHCTEMa 3aMKHYTHIX KO-
CTHBIX IUIACTUHOK, OKPY>KaroIuX 1 miiu 2 KpOBEHOCHHIX cocyna. [IpocTpaHcTBO MEXIy OCTEOHAMMU
3aII0JIHAIOT BCTABOYHbIE IMIacTHHKH. OHKM 00pa3yroTCcs B pe3yabTare paspyllieHus CTapeiX U 00-
pasoBaHus HOBBEIX OCTEOHOB. [ladee ciemyeT cinoil BHYTPEHHHX IeHePaJbHBIX IJIACTHHOK, a 3a-
TeM ry04aroe BeliecTBo.

DCTEe0H
KdaHAT OCTe0Ha

ECTAaE0"YHEIE TLEAC THHKI

HAPYHEHEIE TeHepATEHBIe

ILTAC THHKH
b i BHYTPeHIME I'eHepaikiLle
namkocramma —(g [l PRl 0, TLIACTHHKH
‘ il uirdy S~ K OB EHOCHET cOCYT,
HAIK0C THIITEI
KAHAT 0CTEe0HA
KOCTHOMOIT0BAA IHOOCT
HOI0CTE
ryfigaToe
BELISCTEO
KOMITAK THOE
EEIUECTEO Ilo BT. Emceery, H). . Adanacsery

AMOpHoHanbHbLIN ocTeoreHes

BLIZ[GJ'IS[IOT 2 THIAa 3M6pI/lOHaJ'IbHOI‘0 ocTeoreHesa:

4/\

npAMoi HeIpsAMOM
PasBUTHE KOCTH Ha MECTE ME3EHXUMBI pasBUTHE KOCTH Ha MECTE XpsIIla

Mpsamon ocTteoreHes
(pasBuTHME KOCTU U3 ME3EHXUMbI)

MesenxumMa — TKaHb, COCTOSINAs U3 MANEKO OTCTAIOMIMX APYr OT APYra OTPOCTYATHIX KIETOK,
KOHTaKTUPYIOUMX MEXIy coOoit oTpocTkamu. [Ipomecc oKoCTeHEeH s — OCCH(DUKAIMY HAYMHAET-
¢ ¢ GOPMHpPOBAHKSA OCTEOT€HHBIX OCTPOBKOB (LIEHTPOB OKOCTEHEHHs). DTO MPOMCXOIUT B pe-
3y7IbTaTe Pa3MHOXKEHUS ME3CHXMMHBIX KIETOK BOIM3M KammuuLipoB. KJIeTKH OCTPOBKOB OKPYTJIS-
20TCs, UX OTPOCTKU yTONMAOTC. OHM IPOXOAAT CTAIUI0 OCTEOTeHHBIX KJIETOK, nuddepeHimpy-
iCb B ocTeodsacThl. OcTe06IacThl CHHTE3UPYIOT OPTaHUIECKU MATPUKC KOCTHOM TKaHM, OKpY-
EAXTCSA UM M IPEBPAIalOTCS B OCTEOLUTHI, PACIION0KEHHBIE B JIAKYHAX, TaK 00pa3yeTcs KOCTHAs
TpabekyJia, coCToAmas U3 IPyOOBOIIOKHUCTON KOCTHOM TKaHW. TpabeKyna OKpYy’»Ke€Ha OCTeOreH-
HBIMH KJICTKAMU M OCTe00aacTaMH. 3a CYET Pa3MHOMKEHHUS OCTEOICHHBIX KJIETOK 00pa3yroTcs HO-
S5IS CIIOM OCTeO00JIaCcTOB, KOTOPHIE CHHTE3HPYIOT KOCTHBIM MATPUKC — TaK IMPOMCXOIUT POCT U
yTonmenue Tpabexyn. OTHOBPEMEHHO HIYT IPOIECCH Pe30pOIu KOCTHON TKaHM. Pe3opOims
¥OCTH C MOBEPXHOCTH OCYLIECTBIAETCS MHOTOSANECPHBIMH KJIETKaMH OcTeokjaacTamm. Ha paHHux
STAOMSIX OCTeOreHes3a TpabeKyisl 00pa3oBaHbl PETUKYIO0-(PUOPO3HO# (HE3PEToil) KOCTHON TKAHKIO,
2 52 DoJlee IIO3MHUX CTAIUAX OHU 3aMEHAIOTCS 3pEIol IIACTUHYATON KOCTHON TKAaHbIO.
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ocTeobnact
KOCTHBIH
MaTpHIC

OCTeOIHT

OCTeOKJIACT

Henpsimoin ocTeoreHe3s
(obpa3oBaHue KOCTU Ha MecTe xpsLla)

B mponecce passurus 5MOpHOHA MIEKOIHTAIONIETO B TEX MECTaX, I/le HO31Hee OyayT KOHEYHOCTH,
HOSIBJIAIOTCS HEOONBINNE IOYKM KOHEYHOCTEH, O0Opa30BaHHBIE ME30IepMAIBHBIME OTPOCTKAMH,
IIOKPBITBIMH OKTOAEPMOM. 3aTeM B IOYKAX IOSBIIAIOTCS ME3CHXMMHBIE KIETKH, 3a CUET KOTOPHIX
Gopmupyercs xpsimeBast Mogeab Gyaymeil kocTu. Monens HOKphITa ABYXCIORHOM HAIXpPSIIHHI-
IIei, BO BHYTPEHHEM CII0€ KOTOPOH HapsAy ¢ XOAPOOIacTaMu pacrosiararoTcs ManomauddepeHim-
POBaHHBIC OCTEOTCHHEIE KIETKH. ClenyeT OTMETUTb, YTO HampaBieHue qud epeHIPOBKA 0CTEO-
TeHHBIX KJIETOK 3aBHCHUT OT MapIUAIbHOTO JaBJIeHHUs KHCIOPOa:

OcTeoreHHbIe KICTKH
MaJio KUCI0poaa MHOT'O KHCJIOPO/Ia

XOH}.IpOﬁJIaCTbI 0CTe00J1aCThI

ITporiecc oxocTeHEHMs] HAUMHACTCS B IIEHTPAIBHON YacTH quady3a v BKII0YaeT B ce0s 2 CTaluu:
1. TlepuxoHapajibHOe OKOCTeHeHHe (0Opa3soBaHME KOCTHOM MAH)KETKM HA IIOBEPXHOCTH
madusa).
2. JuxoHApaJbHOE OKOCTeHeHHe (00pa3soBaHME KOCTH Ha MECTE PaspylIAloIErocs Xpsia
BHYTpH quaduza).

I'IepMXOHApaanoe OKOCTeHeHue

B uentpanenoii gactu nupadusa paspacTaeTcsl HaOXPSIIHALEA, YTO 0OYCIOBIEHO Pa3pacTaHUEM CO-
CYIMCTOH CeTH. YBeIHYeHHe IUIOIAaY KAMUIIPHOIO PyCclia B HAAXPSIIHALE IPUBOAUT K YBEIIH-
YEHHIO CTEIIEHHM OKCUTEHAMH Manoau(depeHnPpOBaHHEIX OCTEOT€HHBIX KIETOK HaIXPAIIHULEL B
OTUX YCIOBHUAX OHU IM(PGEPEHIMPYIOTCS B HAIIPABICHUU OCTEOOJIACTOB, KOTOPHIE, B CBOIO OdYe-
penb, 00pasyroT Ha MOBEPXHOCTH AMadu3a KOCTHYI) TKaHb — MEPUXOHAPAILHYI0 MAHKETKY.
MamxeTka IpenaTcTByeT Ipoueccy AUGGY3HU NUTATeIbHBIX BEMECTB K XPAIIEBEIM KIETKAM LIEH-
TPaJbHOW YacTu Auadusa. XpsAIeBble KISTKH B IEHTPaJbHON dacT auadusa HaOyXaroT, paspy-
[IAIOTCSI, @ MEKKIIETOYHOE BEIECTBO MUHEpAIU3yeTcs (Ty3bIpUaThiii XPAIL).
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I cragusa: Hepllxonnpam:noe OROCTEHEHHE

srmguz HAIXP AHEIA
—

THATHHOBBIH XPII{

mMeTadus - CTONGIATEII XPALK
IY3BIPYATHIH XPAIN
MePHXOHIPATLHAA MAHKETKA

g — HATIOCTHHLA
ocTeofIacThI

neTadgms —

ITHPH3

OHxoHAapanbHOe OKOCTeHeHue

Uepes 0TBEpCTUs B KOCTHON MArKeTKe B PaspyIIeHHBIH XAl cpeqHeld JacTu quadusa BpacTaioT
COCYIIBl C OKPYIKAIOIIEN UX ME3CHXMUMOMU, OCTCOTCHHBIMY KIETKAMHM, OCTEOKIacTaMi. OCTEOKIACTEI
PaspyIIaoT (XOHAPOIN3) MHHEPAIHM30BAaHHBIH XPAIN, 2 OCTE00IACTEl CTPOAT IHXOHIPAIbHYIO KO-
CTHYIO TKAHb.

B cocTaBe SHXOHIPAILHOM KOCTH, B OTJIMYHE OT NEPUXOHAPATIbHON KOCTH, IPUCYTCTBYET MUHEpa-
JM30BaHHEIHA Xpsnl. OMHOBPEMEHHO C SHXOHIPAIBHEIM OKOCTEHEHHEM HAYNHACTCS IPOLECC KPOBe-
TBOpeHHs ((HOPMHUPYETCsT KPACHBIM KOCTHBIH Mo3T). Benen 3a muadu3oM TOYKH OKOCTCHEHHS TIOSIB-
JSIOTCA U B SIIUQU3aX.

II cragus: IHXOHIPAJILHOE OKOCTeHeHHe

HATXPAIHALA
THATMHOBLIN XL
CTOIOIATHIH XA
My3bIPYATHIH Xp Al
IHXOHIPATLHAA KOCTh
HATKOCTHHIIA
KpacHbIH KOCTHBIH

03
Mok MEPHXOHAPATLHAA MARETKA

35




MbilweYyHbie TKaHU

Meineysble TKaHM CHENUANTU3MPOBAHHBI Ha (YHKIMH COKpamleHus. VIX CTpyKTypHBIE €IHHHUIIEL
CONEPXKAT 3HAYUTEIBHOE KOJIMYECTBO COKPATHTENBHBIX OENKOB M MHUKPO(DHIAMEHTOB, KOTODHIE
MOTYT (OPMHPOBATH CIELHAIN3UPOBAHHbIC OPraHeNbl — MUO(GHOPHIITEL.

ITonepeunomnonocaras

e oOpa3yeT ckener-
HBI€ MBIIIIIE,

® ¥MEEeTCs B IIHINe-
BOJIE U S3BIKE.

Knaccnpukanus MbIlIeqHbIX TKAHEH

Cepneunas

e 00pa3syeT MUOKap/I,

® IPHUCYTCTBYET B CpeAHEl 0QOJIoUKe
CTEHKHU YCThs aOpPTHI, IETOYHOH apTe-
pHHY 1 BEpXHEN IIOJIOHN BEHE.

I'nagxas MblmIedHAas

BXOJUT B COCTaB
CTCHKH BHYTPEHHHUX
IIOJIBIX OPTaHOB M
COCY/JIOB.

Pa3sHbIC THIIBI MBIIEYHBIX TKAHEH OTINYAIOTCS CTPYKTYPHBIMU €UHHUIIAMHE, KOJIIECTBOM ¥ PACIIO-
JOXXEHUEM SAZEDP, CTPYKTYPOH COKpaTHMOrO arapara.

<

Tun Tkanu CrpykTypHas equ- Koau4ectBo simep m | CokpaTuMblii anma-
HHIIA HX pacnoJio’KeHHne part
INonepeunomonoca- Camniactsl 1000 u 6onee smep mo Mruopubpumist

Tad CKeJIeTHad MbI-
| Ie9Had TKaHb

nepudeprun CUMILIACTa

I'1agkasg MblieyHast

OnHo anpo B ueHTpe

AXTHUHOBBIE ¥ MUAO3H-

TKaHb KJICTKH HOBBIE MUKpO(duIa-
MEHTBI
Cepneunast MbIley- OnHo wnu fBa sipa B Muodubpuisn

-Hasl TKAaHb

LOEHTPE KICTKU

nonepequnonocaTaﬂ CKeJieTHasa MbilleYHasn TKaHb

CrpykTypHO-OyHKIMOHATIbHAS SOUHHALEA MONEPEYHONOIOCATON CKEIETHON MBIMICYHON TKAHH —
CHMILIACT WM IO-IPYTOMYy — IIONEPEYHOINOI0CATOE MbIIMIEYHOE BOJOKHO. CUMILIACTEI Ipe-
CTaBIAIOT OO0 IMraHTCKUe MUTOMIA3MATHYECKIE 00pasoBaHys ¢ GONBIIIM KOMMYECTBOM fep,
JEXAIMX 110 TepruepHUm. i

CuMIIacTel OKpysKeHbl 6a3aIbHON MEMOPAHO, 0L KOTOPOH PacmoNaraloTcs MeJKHe OTHOSLEp-
HBIC KIETKH — MHOCATTEJIMTHI, 32 CYET UX nponudepanun, 1updepeHIMpPOBKY U IMOCIELYIOIETO
CIMAHMSA UIET MPOLECC PEreHepaliy MBIIIEYHBIX BOJIOKOH (CHMILIACTOR).
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Anpa
MEIIDESHDE BOJOKED

SHTOMETR I

KPpOoBeHOCHEIS COCYIEI .

B cBETOBOM MHKPOCKOIIE CUMILIACTHI BBIMJIASAT MONEPEYHO NCUEPICHHBIME. JTO OOBICHIECTCS TEM,
YTO B LEHTPE CUMILIACTA JIeKaT MHOGUOPHIIBLI (COKpaTUMble HUTYAaThIe 00pa3oBaHMUsA), COCTOS-
IIKe U3 YePeAyIOIUXCs TEMHBIX U CBETJIBIX AUCKOB. B nexanmx apyr mon apyrom muoduopriiax
PacHoN0XXEeHNE TEMHBIX U CBETJIBIX TUCKOB COBIAIACT.

6azampHan KJIRTKA naxto O PIILIEL
MeMbpaHa CATe LT

AOpo BOJIOKHA CVXO0XEILII A

IMo AH. CTYyIHTCKOMY © H3MEHEeHITAMIT

CTtpoeHune mnocunubpunnbi

B cocraBe MuouOpMIIIEI BUIHBI YepEAyIONIHECs TeMHbIE (AaHM30TPONMHbIE THCKH A) U CBETJIbIe
(m3oTponnbie I) nucku. B meHTpe H30TPOMHOTO AUCKA UMeETCs meperopojka (Tesodgparma T). B
TEMHOM JHCKe umeercs 6onee ceernas 3oHa (H-moJtocka), mo cepenute H-momocku pacmoiaraercs
mesopparma (M-ymHms).

IIoepe<H0IIONecaToe MBS YHO e BEOJOKHD




VYyacTox MHUOQUOPHILIBL, 3aKIIOUSHHBIH MEXIy IByMs Tenodparmamu (OT OJHON Teao(pparMsl 10
Ipyroi TexodparMel), Ha3plBaeTcsa capkomep. CapkoMep BKIIIOYAeT B ceOs JBE MOJIOBUHKH H30-
TPOITHOrO AMCKA U AUCK aHU30TPOIHBIHN (capkoMmep =21 -+ A + 14 1).

mick I H momocka mEcK A
el OO e, DO

nvuodudpanTa l A .

@

M mmomocka

CAPEOME]

CtpoeHue capkomepa
B cocrase CapKoMeEpa NMCHOTCA aKTHHOBBIC 1 MHUO3MHOBEIC MPIKpO(i)I/IJ'IaMeHTLI. Oun PAacCIIOJIOKCHBI
CJIEIIOIHUM 00pa3oMm: ) ,
© AaKTHHOBLIC (1)I/IJT[aMCHTI>I TIPUKPEIIAIOTCA K TGJIO(l)paFMC, HOYT B COCTaBE€ U3O0TPOIIHOI'O OUC-
Ka 1 IpOJOJDKAKOTCA B AHU30TPOITHOM JUCKE N0 YPOBHA H-HOHOCKI/I;

© MHO3MHOBBIE (DMIIAMEHTH! PacCIIONIaraloTCs TOJIBKO B aHU30TPOITHOM (TEMHOM AKCKE).
Taxum obpazom,

® U30TpONHEIN (I-AUCK) COCTOUT TONBKO U3 aKTHHOBHIX (DHIIAMEHTOB;
® aAHM3OTPOIHBIM NUCK (A-IHUCK) COCTOUT U3 aKTHHOBBIX 1 MHO3UHOBBIX (PUIIAMEHTOB;

e cBemad 30Ha (H-mosocka) cCOCTOUT TONBKO M3 MHO3WHA, IpU4eM B o0nacTu M-IuHIN MHO-
3MHOBBIE (MJIAMEHTHI YTONIICHBL.

L N B

121 A 12
CreToBad MHKPOCKOIIA wmmwmw s

s

T{Z)

IR T VHHAA MITK]D0CK 0TI

e s '
\ \ MITOIIHOE BIe WITIO ll]l‘IJI‘EIX’wIE!HT Bl

AKTHHOB BIe NIIO [I)ILTIZ-]MEHT BI

CTpoeHMe aAKTUHOBbIX MI/IO(*)VIHaMeHTOB

.B cocTaB akTHHOBEIX MHO(HIAMEHTOB BXOIUT 3 BHIA OEIKOB:

® aKTHH,

e TPOIIOMHO3MH,

® TPOIOHUH.
OHH TOCTPOEHBI CIIEAYIONMM 00pa3oM: IETIOYKH INIOOYJISPHBIX MOJEKYJ aKTHHA 00pa3yroT JBOW-
HYIO CIIUPAJTh, B XKEJI0OKaxX 3TOM cIHpaiy yI0XKeHbI MOJIEKYJIbl TportoMuo3uHa. K HuM Ha nipaBuiib-
HBIX PACCTOSHISIX APYT OT Ipyra IPHUCOETUHEHbI MOJIEKYJIbl TPOIIOHUHA.

AT TP OTIOMEIOZEH TP OIIOHHH




CTpoeHMe MUO3NHOBbBIX MMO(*)VIﬂaMeHTOB

Mwuo3uHOBEIE MI/IO(bI/IJ'IaMCHTI;I COCTOAT U3 MOJICKYJ MHO3WHA, KaXIas U3 KOTOPBIX UMEET I'OJIOBKY
M IJIMHHBIA XBOCT. B cocTtape MHO3HUHOBBIX (1)I/I6PI/IJIJ'I MOJICKYJIBI MUO3HHA PACIIOIararoTCs napal-
JICJILHO, YaCTUYHO MEePEKPEIBasL APYyT Apyra, IIpy 3TOM I'OJIOBKA HalIpaBJICHBI OT ILICHTpPA.

TOJIOBKH MIO3MHA NEOCTBI MIO3HMHA

CapKonnasmaTuqecxaﬂ CeTb

Baxuoe QyHKIHOHANIBHOE 3HAYEHHE B CHMILIACTAX UMEIOT KAHATIEL T-cucremsl, onn obecneunBa-
I0T OBICTPOE HPOBEACHUE MOTEHIUANA NeHCTBHS, YYacTBYIOT B- METa0O0NIM3Me MOHOB (B YaCTHOCTH
Ca2+). B cocraB T-cucreMsl BXOIAT: .
1. T-tpyboukm, KOTOpEIE 06Pa30BAHBI BISTYUBAHHEM CapKoJIEeMMBI BHYTpPhL CHMILIacTa (Bce-
I'la BISTYMBAHNE HA YPOBHE TENOPParMbl MUOGUOPUILIEI).
2. Bomblure TepMHHAIbHbIE HUCTEPHBI [TAMKON SHIOMIA3MATHIECKOMN CETH, PACIIONOKEH-
HBIE C JIBYX CTOPOH OT T-TpyGouKy.
e TePMITHAEHEBIL & INICTePHEL
T- tpybouxn L- KAHAMBIE HHIOILIAIMATING G CK O CeTH

sorodubpruer

CAPEOJIeMMA

a1
L- xamamee:
T- Tpyouxm -
i 28 L- xamamemer TepromHamBHBIe IHCTepHB
ITo R. Kristic YHTOILTA3MATHY e CK 0L CeTH
CTpoeHue ckeneTHOW MbILLibI
B COCTaB MBIIIIEI BXOLIT Pa3HBIC MBIIIICYHEBIC BOJIOKHA, OGJ’IaZ[aIOH_II/IC HeOI[PIHaKOBOﬁ CHHOﬁ, CKOpO-
CThIO U IINTEIIBPHOCTLIO COKpaH_[CHI/Iﬁ 1 YTOMIISIEMOCTBIO. Ha CBETOOIITUYECKOM YPOBHE pa3/IN4yaroT:

MbIIIEYHbIEC BOJIOKHA 3 TUIIOB

OxucanTebHbIe I'nuxonutnyeckne Ilepexomubie
(xpacHbIe) (Genrre) bopmbl
MEIIIEYHEBIE BOJIOKHA MEIIIEYHBIE BOJIOKHA MBIIIEYHBIX
I Tuna II Tuma BOJIOKOH
KOTOPBIE XapaKTEPHU3YIOTC:
¢ BBICOKUM conepxaHueM Muor- e AT®d-a30ii GsicTporo Tuma, IIPOMEKYTOYHBIE
JIO0WHA ¥ TJIMKOTeHa, ®

IIOBBIIIEHHBIM COAEPXKaHUEM LIIHKO- (POPMEL.
® BBICOKOM aKTHBHOCTBIO (ep- reHa,

MCHTOB CYKIMHATACTHAPOr€HA- © MEHBIINM COMAECPKAHHEM MHOTIOO-
361 (CATY), AT®a3s1 MemeHHO- Ha,

T'O THIIA. [

Gonee HU3KO# akTUBHOCTHIO CJIT.
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MopdodyHKIHOHATEHON eAUHUIEN CKENETHOH MBIIMIE! sBisercs MHOH. OH BKIIOYAET B cels
MBIIIEYHOE BOJIOKHO (CHMILIACT), OKPY>KEHHOE CEThI0 KPOBEHOCHBIX KANMIUIAPOB U HEPBHBIX BOJIO-
KOH, JIC)KaIlUX B TOHKOM HPOCIOWKE COETUHUTEILHOM TKAHU HIOMU3HH,

CummnacTel, cOOpaHHBIC B IyYKH, OKPY)KEHBI COSTUHUTEIbHON TKAHBI) — nepumusueM. [Tyaxu
IIOKPBITEI 000JIOUKOH M3 IIOTHOM COEAMHUTENHHOM TKAHN — IMHAMHA3HEM.

STIEIMVIFL I

TIePHME3HIE

MbIIEIHOE BOJIOKHO
(cHMILTACT)

SHAOMEIZHIA

CeppeyHas MbilleYyHas TKaHb

CTpykTypHOI eIMHHIIEH CepAeYHON MBINIEYHOM TKAHH SBIISIIOTCS MBIIIEYHBIE KIETKH — Kapauno-
MHOUIUTHI.

Kapauomuonursr
pabo4ue KapANOMHOLUTEI KapIHMOMHOLUTLI HPOBOASIIEH CHCTEMBI
eIy T0YKOBBIE NpencepaHbie nmeficMeKepHble  MPOMEKYTOYHbIE BOJIOKHA

Ilypxuabe

Pabo4re KapIroMUOITUTE! HMEIOT IPSIMOYTONBHYE0 (hopMy. KIleTkn IpodHO COearHEHB! KOHel K KOH-
Iy TaK, 9T0 00PasyoT eAMHYIO KIETOYHYO CeTh (()yHKIMOHATBHEIE BOJIOKHO MIOKapaa). Takmm o6pa-
30M, IIO]] «CEPACTHBIM BOJIOKHOM)) CIIEAYET OHMMATH IETIOYKy KIIETOK MPSAMOYTOJIBHOM (hOPMEL

BOJIOKHO MHOKAPIA,
olpazopauHoOe
KADIHOMHEOLITAMI

KapIH0MIIOIET BCTAROYHLIHA THCK

I'pannna J1ByX KapAHOMHUOLMTOB B IIENIOYKE HA3HIBAETCS BCTABOYHBIMM AHCKOM. B COCTaB BCTa-
BOYHBIX TUCKOB BXOJIAT:
a) KIETOYHBIC MEMOPAHBI COCCIHHUX KAPAUMHUOLMTOB, YIOKECHHBIX KOHEL[ B KOHEIL,
b) KIIETOYHBIE KOHTAKTHI: ;
O HEKCYChl (LLEJICBUIHBIE KOHTAKTH), 00ECIICINBAIONINE TIPOBEACHIE HEPBHOTO HM-
IyJbCa OT KJIETKH K KIETKE;
O JIeCMOCOMEI, 00ECTIEUHBAOIIIE MEXaHUYECKYIO CBS3b KIETOK;
C) 30HBI IPUKPEIUICHHUS MUOPUOPHII K IUTONEMME.
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KEAPIIIONIETOLITEIT

BCTAR OYHBIH
IHCE

o
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 OecMOCOMA
e JIes 0k
KOHTAKT

‘14

1L mmrodabpronie

CTpyKTypHO-(QYHKIMOHATIBHEIE TUIBI KapIHOMHUOIUTOB IPOBOMAINEH CHCTEMBI OyIyT IOAPOOHO
paccMaTpuBaTHCA B Pa3Aelie CepAeUHO-COCYIUCTas CUCTEMA.

Mmagkas MbilleYyHasi TKaHb

I'magxas MBIIIEYHAS TKaHb JOKAJIU3YEeTCSA B CTCHKAX IOJIBIX BHYTPEHHHX OPraHoB U cocynoB. OHa
pacrmosaraeTcsi B HECKOJBKO CIIOEB, KOTOpPHIE MOMPa3AeaoTcs Ha IMydku. ITydku OKpy»eHBI Co-
€VHUTEILHON TKAHBIO MePUMU3HEM, B KOTOPOM MPOXOAAT COCYABI U HEpBHBIE BONOKHA. KaxpIit
TJIaIKAA MUOIIUT OKPYXeH 0a3aibHOM MeMOpaHOH, B KOTOPYIO BILUIETEHBI MHOTOYMCIIEHHEIE DETH-
KyJIIpHBIE BOJIOKHA. B MeMOpaHe ecTh OTBEPCTHS, B 00JaCTH KOTOPBIX MEXKAY COCEIHMMH MUOLU-
TamMu 00pa3yroTCs HieJIEBAAHBIE KOHTAKTbI (HEKCYCBHI).

COCYOBI
T EATK OMBIIeHEIS KJIe TR

Apo

e ] e MIT3 I

HepPBHOe BOJIOKHD

MuouOprLIBL B TIIAIKUX MUOIMTAX OTCYTCTBYIOT. B uTOIIa3Me €CTh AKTHHOBLIE (PHIAMEHTHI,
NPUKPEIUICHHBIC B HEKOTOPBIX yYacTKax K MeMOpaHe KIETKH, U CBOOOIHO JexKallue MHO3MHOBLIE
MuohuIaMeHThI. [lepepacnpeienenne akTHHOBBIX ¥ MHO3MHOBBIX MHO(MIIaMEHTOB HaOII0OAAEeTCs
TP COKPAIIEHNH TIIAJKOMBINIEYHBIX KIeTOK. [Ipn cokpalienny KIeToK UX KoHurypamys u Gpopma
u3MeHsiercst. [iajkas MyCKyJaaTypa HHHEPBAPYETCsS. BETeTaTUBHON HEPBHOM CHCTEMOH M IIOITOMY
SIBJISIETCS. HEMIPOU3BOJIBHOMN, CIIOCOOHOM JONIroe BpeMsl OCTaBaThCs YaCTHYHO COKPAIEHHOH (Iox-
JEep>KUBATh TOHYC).

AN THHOEELE Kl)I‘I_]IﬂI'wIBHT EIL MITOZIEHOBBIR (l}I*IJ'IﬂNIEHT BI

IIpEE pac caabneHIm TIPEL COE]ALeHITIT
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HepBHasa TkaHb

Ocy1ecTBIsAeT peryIaiuio AesTeIbHOCT OPTAaHOB U TKaHEH, NX B3aUMOJIEHCTBHE U CBA3b C OKPY-
JKaroley cpenoil. HepBHas TKaHb COCTOUT U3:

/\

HepBHBIX K1€eTOK — HelpoHOB Kierok riiuu — HeHpOrInonuToB
CHOCOOHBIX: CO3JAIOT YCJIOBUS JUIS:
® BOCHIPUHHMATH pa3IpaXKCHUE ® Da3BUTHA HEHPOHOB

e BO30YXHaThCA e  (YHKIMOHUPOBAHUS HEHPOHOB
© BBIpa0OaTHIBATH HEPBHBIN UMITYJIbC
e [epenaBaTh BO30YKIEHHE K JPYTUM Hell-

poHaM mix pabouuM opraHam

CtpoeHue HENPOHOB

HeﬁPOHBI — 3TO OTPOCTUYATHIC KIICTKH, COCTOAIINEC U3

T T

Aapa HelponiazMbl HEBPHUJIEMMbI
(umTOIIIa3MBI HEHPOITUTOB) (TU1a3mMoseMMBI HEHPOITUTOB)

KpPYIHOE, CBETIIOE, CONEPKHUT:  COHCPIKUT: COJICPIKHUT:

® DYXpOMAaTHH; e OpraHeiIsl OOIIEro Ha3Ha- ©  peIenTOpPHBIC OEKY; 5
® XOpOIIO BEIPAKEHHOE SIJI- YeHUS, e pHTETpaJbHBIE OeNKy;

PBILIKO. e crenuaibHble OPraHeIUThl — GYHKIIMOHHUPYIOIINE KaK
HeNpohUOPUILIEL. HMOHHO-U30MpaTeIbHbIe
IMuTomnazMa HEAPOHOB KaHaJIbl.

noapasacIsa€TCs Ha.

NEePUKAPHOH aKCOIIa3ZMy
(nmTOmIa3ZMy, OKpPYKAIOIIYIO SAPO) (muTOIIIa3My OTPOCTKOB)

JeHAPHT =
HeHpoPHIaMeHTEI
KonIeKc I'oJmbpxu

MePHKAPHOH

Aapo It :"'. ANPLILKO

AKCOH
il
IIo FO. . Adanacsery / /
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Heiipomiazma

OpPraHouabI
AAPO SHAOIIA3MATHYEeCKAasa KOMILJIeC
CeTh Toabmxu

Ilpu oxpacke OCHOBHBIMH KPAaCHTEISIMA B HEHpOILIa3Me

BBISBIISIFOTCS. MHTEHCMBHO OKpAIleHHBIE YYacTKH (TIIBIO-
KH) — 3T0 y4acTKH rpanyisipHoit OIIC ¢ KOMIIAKTHO pacmo-
JOXXCHHBIMH [UCTEPHAMH, TaK HA3bIBAEMasl XPOMATO(UIL-
Had (6azoduibHas) cyOcTaHIuS.

- — AKCOHAJLHEBIN
KOHVC

&Y gnpo

™ mepHKapHoH

S — AP BIIKO

Gazodpumsman
cybeTaHI

ruajjomiasma

MUTOXOHIPHH IUTOCKEJIET

ITpr ¥MIIpeTHAIMK COJSIMH TSDKENBIX
MeTaioB (Hampumep AgNOs) B Heii-
poIiasMe BBIABIAIOTCA HEHpoduo-
PHILIBL — 3TO 3JIEMEHTHI ITUTOCKETIETA,
BKJIIOYAOIIETO B ce0si MEKPOTPyOOY-
K{, HEHpohHIaMEeHTH M MHKpO(dUIIa-
MEHTBI.

OTPOCTRH
HeHpoHOB

7 HeIpoHE

Heiipo gubprmne
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OTtpocTku HEPOHOB

/\

HAeHIPUTHI
OOBIYHO MHOTOUYHCIICHHBIE,
IIepelaloT HEPBHBIN HMITYJIbC K IEPUKAPHO-
"y,
cojepxar riploku 6a30(UIBHOTO BEIIECTBA,
HeUpoGuOPWIIBL ¥ APyrHe OPraHOMIBL.

AKCOH
OTUHOYHBIM,
nepenaeT HEpBHBIN UMITYJIbC OT MEPUKAPHO-
Ha K APYrHM HeWpoHaM wiu pabodyuM opra-
HaM,
comepxut arpanyispayto OIIC, MmuToxoHn-

pun, HelpoPUOPHMILIBI, HO JIMILIEH TUTPOUIA

e OepéT HayaJIoO OT BHITYMBAHMA [EPUKAPUO-
Ha (aKCOHAIBHOTO XOJIMHKA), KOTODBIA 5IB-
JSIeTCsl MECTOM TIeHepallid HEPBHOIO HM-
IyJbca.

Knaccuquauvm HeMnpoHoB

1.TIo KOJIMYECTBY OTPOCTKOB Y YEJIOBEKA K MUICKOIIUTAIOIINX BBIACIIAIOT CJICL[YIOIIII/IG THITbI HGI/IPOHOB

T S e e ¥ T i

MCEeBAOYHHUIIOJAAPHbLIC 6I/IHOJlﬂpH]>Ie MyJIbTHlIOJ]ﬂHHbIe

OT Tena HeHpoHa OTXOIWT JBa MMEIOT OJWH JCHAPUT U OMUH HMEIOT OAWH aKCOH U 2 u Oomee
OJIM3KO PpACIONOXKEHHBIE OT- AaKCOH JIEHIIPUTOB

pOCTKa — aKCOH U IEHAPHT,

UOyLIMe BMECTe, a IIOTOM pac-

Xoffammecs B pa3HBIE CTO-

POHEL

(HeMpOHBI CIMUHANIBHOIO TaHT-

Ts) (HEeMpOHBI CETUYATKHU) (OCHOBHOM THUIT HEUPOHOB B LICH-

TpaJLHON HEPBHOU CHCTEME)

2. Ilo pyHKIMYK HEHPOHBI MOAPA3AEILIOTCS Ha 3 THIA:

s seatllles..

penenTopHbIie 3pdexTOpHLIE BCTaBOYHbIE
(addpepenTHBIC) (3ddepenTHbIe) (acconmaTuBHBIE)
I'enepupyror HepBHble uHMOynbchl Ilepemator Bo3OyxnmeHue  OCyIIECTBISAIOT CBA3b Me-

XKy PEICTITOPHBIMHU U 3¢~
(heKTOpHBIMI HEUPOHAMH

IOl BJIMSHUEM BHEITHEH U BHYT- Ha pa60qI/Ie OpraHbl

pEHHEN cpenbl
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Hewpornus

Knerkn riaum uim Hel‘ipornnounTu KJ’IaCCI/I(I)I/II.II/Ipy}OTCSI Ha:

MaKpOIJIni0

acTporJus

v

BOJIOKHHUCTAMA

-4
.-J—
O KATIHILIAP
IIPEUMYIIIECTBEHHO

BXOIHUT B COCTaB Oelo-
IO BEWIECTBA T'OJIOBHOTO
Y CIIMHHOI'O MO3Ta,

IPUHUMAET YJacTHE B

dhopMHUpPOBaHUM TeMa-
TO3HIIE(PATUIECKOTO
6aprepa:

OTPOCTKHM 3THX KIETOK
00pa3yloT Ha TOBEpX-
HOCTH KaIlMUIIPOB
TJIMATbHBIE TIEPUBACKY-
JISIpHBIE MEeMOPaHBbI

SMECHIAMMOT IS

OJUTOACHAPOT TN

MHKPOTJIHIO

BBICTHIIAET JKEIYIOYKU
MO3ra ¥ CIHMHHOMO3IO-
BOI1 KaHal

DYHKIINHN:

® yJacTByeT B CeKpe-
IMA  CIIMHHOMO3IO-
BOI XKHIKOCTH,

e OIOpHad,
GapnepHas,

e pa3rpaHUYHUTEIbHAs.

HNpoToIJiasMaTuIeCKas

B OCHOBHOM BXOIUT B
COCTaB CEPOro BEIICCTBA
TOJIOBHOTO W CIIHHHOI'O
Mo3ra.

OyHKIHUY aCTPOTIIUM:

BXOOUT B COCTaB HEPB-

HBIX BOJOKOH M HEPB-
HBIX OKOHYaHMHI

l

DOYHKINHN:

pasrpaHuYuTeNbHasd,
Tpoduueckas,
y4JacTHe B pereHe-
panuy HepBHBIX
BOJIOKOH IIPH MX
HOBPEXICHHUH.

e 00pa3yeT ONOPHEIM KapKac HEPBHOM TKaHHU,

OapbepHas,
TpoduuecKas,

BEIpaboTKa pakTopa pocTa HEUPOLMTOB,
yuacTre B 0OMEeHe MEHaToOpPOB

SIBIIAIOTCA
HBIMH Makpodaramu

Tnalib-

l

QOYHKIAN:

®  BBIMOJHSIOT
(harouuTapHyIO
(GYHKIHIO.
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HepBHble BonokHa

HepeHble BOIOKHA — 3TO OTPOCTKH HEMpPOHOB (OCEBBIE IMTMHIPEY), IIOKPBITEIE 000JIOUKaMU W3
KJIETOK oJMrofeHAporiny. CyecTByeT [Ba THIIa HEPBHEIX BOJIOKOH.

HepBHblie BoJIOKHA

besmuennnosbie MueanHOBBIE
HaXOJATCs IPEUMYIIECTBEHHO B COCTABE BCTPEYAIOTCA B EHTPAIBHOM
BETCTATMBHON HEPBHON CHUCTEMEI U nepudepuIecKoil HepBHOM crucTeMe

BesmuennHoBble BonokHa

Hpu popmuposanuy Ge3MHUETMHOBBIX MepH(EPHIECKHX HEPBHBIX BOIOKOH KIETKH OJIMTOJEIPO-

TIIMH 00Pa3yIoT TSHKH, B KOTOPBIE IOIPYIKAKOTCS. OTPOCTKH CPA3y HECKONBKAX HEHPOHOB, IIO3TOMY
Ge3MuenHOBEIE BOJIOKHA, KaK MPABIIIO, «KaGeIbHOI0» THITA.

IMITOILIATMA MO IOIITET &

OCeB OTi ITHITETH ]

MIeZAE C0HBI R
el T e R B TIe TR

besmuennnoBeie HCPBHBIC BOJIOKHA XapaKTCPU3YIOTCS:
e Malon CKOPOCTBIO IIPOBENECHUS HEPBHOT'O MMITYJIbCA,
® HaxoJsATCsI B OCHOBHOM B COCTaBE€ BEreTaTUBHOMN HepBHOﬁ CUCTECMEI.

MuvenuHoBble BOnokHa

B cocras MueNMHOBOIO BOJIOKHA, B OTJIIHMYKE OT OE3MHUEINHOBOTO, BXOIHUT OJUH OCEBOM LHUIHHTID.
OH oKpyX&€H ABYXCIOHHOM 000IOUKOM:
1) BHyTpeHHEH — MUETHHOBOM, 00pPa30BaHHON KONBIAMH IIHTONEMMEI JIEMMOLIATA (onuronen-
JporIus); ‘ ,
2) Hapy>KHO (HEBPUWIIEMMOIt), TIpEeICTABIEHHOMN IUTOILIa3MOM JTEMMOIIUTOB.
BHyTpeHHN! MUETMHOBBIH CIO¥ OOTraT THIIMIaMH, SBISIOMIMXCS NUIIEKTPHKAMHE, YTO 00YCIaBIIH-

BaeT M30JIUPYIOILINE CBOMCTBA MUEIHMHA. JIMIUIBI ATOrO ClHOS MHTESHCHUBHO OKpaIlUBaIOTCA OCMHME-
BOM KUCIIOTOA.




0CeBOH ITLIHIP

MeTaKCOoH MMETEJITH

HeEBDILTeNMMA

{LpITOmIAzZMa JTeMMOIITA)

B mporiecce pasBuTHs MUEIMHOBOIO BOJIOKHA B EPU(EPUIECKOH HEPBHON CHCTEME,0TPOCTOK HEH-
poHa (0ceBOli WHIMHAP) NOrPYKAaeTCs B IUTOILIA3MY TIIMATBHOM KIETKH (JIeMMOIIHTA), IpOruGas
ero 000JI0YKy, 3TOT y4aCTOK MEMOPAHBI HAa3bIBAETCS Me3aKCOH. ITPeonararor, 9To JIEeMMOIATEL
BPAIIAIOTCS BOKPYT OCEBOTO LUIMHIPA, IPU 9TOM MeMOpaHa ME3aKCOHa YIUTMHSIETCS M KOHIIEHTPH-
YCCKY HACIIAMBACTCS Ha OCEBOW NUIMH/P, 00pas3ys MHEIHHOBYIO 060104Ky (MUEIHH).

MeIAKRCOH

IITTOTLTATMA
JICMMVIOLIEIT & L€ T
0CeB oIl HeBPITeMMA
IIELTIEEE T
AIPO
JICMVIVIOITETT 4
Ilo PoGeprcony

B BuIy 3HAUMTENHHOM MPOTSHKEHHOCTH, OTPOCTOK HEHPOHA B MUETMHOBOM BOJIOKHE COIIPOBOXKIAET
[EI09Ka JISMMOLUTOB, K&XABIH U3 KOTOPBIX 00pa3yeT MUEIHH.

Ak COHATRHEIH
X 0JIMVIETE

LT OILTAIMA
JIEMMOITHT a

CHHAIICEI Ha N AKCOH Y3JI0B DL
MOBEPXHOCTH TEJI0 HeHpoHa (oceBoil LUmmmp) [IepEXEaT
HeHpoHa

B yd4acTkax KOHTaKTa 2-X JIEMMOLHMTOB MHEIHH OTCYTCTBYET. DTOT YYaCTOK Ha3bIBAETCS Y3JI0BOMM
nepexsar. B mepexsarax MpOHCXOIHT HEHOIAPU3AIUA MEeMOPAHBI OCEBOTO IIMHApPa (OTPOCTKA
HEUPOHa), 3T0 00ecreunBaeT OBICTPOE CANLTATOPHOE (OPBDKKAMM) IIPOBENEHHWE HEPBHOLO HM-
nysbca. CHapy:KH MMEIMHOBOE BOIOKHO ITOKDHITO 6a3ajibHON MeMGPaHOM, MIIOTHO CBA3AHHOMN ¢
TSDKaMU KOJIJIAT€HOBBIX (GUOpUILIL.
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T -w
}— METEJIETH

= }_ 0CeB oIl LIIHEp

yZJIUBOﬁ nmepexpart

ITpu popMHEPOBaHKH MHEIHHOBHIX BOJOKOH B LEHTPAILHON HEPBHOI CHCTEME:

a) JNeMMONHUT (OpMHPYET IIHHHBIE OTPOCTKH, OXBATHIBAIOIIME OCEBOM mummmap. ITo Mepe
pocTa OTPOCTKa OH HAKPY4HBAETCS BOKPYT OCEBOTO IWIMH/IPA,
b) JIEMMONIHMT MOXET y9acTBOBATh B MUCIHHU3ALHNH HECKOJIBKMX OCEBBIX IITHHIPOB.

JIeMMOLIHT ¢ JBYMSA
OTPOCTKAME,
YIACTBYIOLRNI B
08PA3 0B AHII

2 MIHeTMHOBLIX HePBHBIX
BOJIOK OH

‘ ITpu noBpexxIeHIY HEPBHEIX BOJIOKOH 0OpasyeTcs:
» 1. IlenTpanbHBIH KOHEL, CBSI3aHHBIN C TEJIOM HEWPOHA H
2. Tlepubepuyeckuil KOHEL, HE CBSI3aHHBIN C HEPBHOM KIETKOI.
B nepudepuueckoit yactu:
®  pa3pymaeTcs OCEBOM MUINHAP, MUCIIHH,
® MPOAYKTHI pacmana GparouUTHPYIOTCS KISTKaMU MUKDPOTIINH,
| ® JICMMOIIMTEI, Pa3MHOXasCh, POPMUPYIOT TSDKU KIIETOK.
B nenTpansHOi yacTu: .
® 0CCBOHM LMJIMHJD, YTOINAACh, 00pa3yeT K00y pocTa, KOTopas pacTeT Mo X0y TsKel 1eM-
MOIIUTOB;
® DPacTyIIUi OCEBOM MUIMHID IOIPYKACTCI B IEMMOIIUTEL ¢ 0OPa30BaHUEM MHEIINHA;
® B MECTE HEPBHOI'O OKOHYAHUA GOPMHUPYETCS TEPMHUHAILHOE OKOHYAHHE.
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HepBHble oOkOHYaHUA

HepBHBIe BONOKHA 3aKaHYMBAIOTCS KOHIIEBHIM aIllapaToM — HEPBHBIM OKOHYAHWEM. Pasnnyaror
3 TWIa HEPBHBIX OKOHYAHHI.
HepsHable oxoHYaHUSA

dpdexTopHLIE YyBCTBHUTEIbHBIE MexHelpoHAJbHbIE
OKOHYAHHUS OKOHYAHMSA CHHAICHI
(3bdexTopsn) (peuenropsr)

MesxHelipoHaIbHbIE€ CHHAICHI

XMMHYCCKHE ‘ NEKTPUICCKHUE

XuMHuYeCKHEe CHHANICHI IIOAPAa3ACIIAIOTCS Ha:

AKco-coMaTHYeCcKHe ~ Akco-IeHIpuTHYecKHe AKCO-aKCOHATbHbIE
AKCOHBI 3aKaHUMBAIOTCS Ha AKCOHBI 3aKaHYUBAIOTCS Ha AXCOHBI 3aKaHYMBAIOTCS Ha
Telle HelpoHa JEHIIPUTaX aKCOHe JIpyroro HeipoHa

YyBcTBHTEIbLHbIC HEPBHbIC OKOHYAHHUS (PelenTOPbI)

cBOOOIHbIE HecBOOOTHLIE
(B MX cocTaBe OTCYTCTBYIOT KICTKH (ecTh raMaTBHAS KAICYJIa)
TJIAH) «— T

HHKANCYJIUPOBAHHBIC HEHHKANCYJIHPOBAHHBIC

B cBoeM cocTaBe uMeroT CoenmHuTeNILHOTKAHHON
COEIMHUTEIbHOTKAaHHYIO KarmcyJbl HET
KarcyJry
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CBob6oAHble HepBHbLIe OKOHYaHUSA

B cBoeM coctaBe He copepiKaT KIETOK IVIHH, T.€. HEPBHOE BOJOKHO MOXXOMUT K UHHEPBUPYEMOIT
TKaHH, COpackIBaeT 060I0UKH, M OTPOCTOK HEHPOHA CBOGOIHO BETBUTCS Mexay knerkamu. [Ipume-
POM MOXKET CIIy)WTh HHHEPBALKS POrOBMIBI I1a34.

+ MHOT 0 CJIOHHEBIF 3TIHT e JEE POor 0B HITEL

HepPBHOEe BOJIOKHO

HecBo6opHble nHKancynuposaHbie HepBHbIE OKOHYaHUS

IIpumMepoM HECBOGOIHOrO HHKAIICY TMPOBAHHOIO HEPBHOTO OKOHYAHHMS MOXKET CIIy>KUTh «CJIOMCTOE
TeJbHe». IT0 6apOpeNenTop, TAKKX PELENTOPOB MHOTO B KOKE M B COCTABE BHYTPCHHUX OPTaHOB.
Crpoenue ciomncToro teabua: Ha MOBEPXHOCTH MHOTOCIONHAS COEIMHUTEIbHOTKAHHAS KaIcyoia,

AaNee CIENYeT Kancyla U3 KIETOK TIIMM, a B IICHTPE PACIONAracTCsi OCEBOM MUMMHAP (OTPOCTOK
HelpoHa).

« COEIETeNEHO TKAHHAA KAIICYIa
OTPOCTOK HeilpoHa

TIHANMEHAS KallfyJIa

* KJIeTKH COeqHHHT e ILH0H TKaH I

b dexTOpHBIE OKOHYAHUS

ABUTaATEC/IbHLIE CEKPETOPHBIC

ABuratenbHble HePBHLIE OKOHYaHUS
(moTopHas 6nswka)

IIpumepoM JBHTaTeNsHOr0 HEPBHOIO OKOHYAHHS MOXKET CIYXKHTH HEPBHO-MbIIIEYHbIE OKOHYA-

HUsl B NONCPEYHONOIOCATON MEILICYHON TKaHH, OHU HMEIOT Clefyromee crpoerre. HepsHoe Bo- ‘
JIOKHO IIpH MOAXONE K MBIMIECYHOMY BOJIOKHY TepseT MuenuH. OneBaromue HepBHOE BOIOKHO [JIH-
AJIbHBIE KJICTKH 00pa3yroT Ha MECTe KOHTAaKTa CILIOUIHYIO «KPBIIKY». AKCOH, BXOJSIIHE B COCTAB
HEPBHOTO BOJIOKHA, POrH6aeT capKOIEMMy MBILIEYHOTO BONOKHA 1 JIOKHATCS B KaHaBKH, BBICTJIAH-
HBIC CapKoleMMoH. MemOpaHy akCOHa Ha3BIBAIOT MPeCHHANTHYECKOH, MeMOPAaHy MEIIIEIHOTO
BOJIOKH2 — MOCTCHHANTHYECKOM. [IpOCTpaHCTBO Mex 1y MeMOpaHAME Ha3bIBAIOT CHHANTHYECKAS
meab. B TepMUHAINX aKCOHA HAKAIUIMBAIOTCA CEKPETOPHBIC IPAHYJIEL, CoZlEp KaIUe MEIHUATop
alCTHIIXOJIUH, STH I'PAHYJIbl HA3BIBAIOT CHHANTHYECKHE My3bIPHKH.
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HePBHO? BEOJIOKHOD

METe. I

JIeMMOLIEIT

AR COH

CapKoJIenvIa

AP0 MBIIeYHOID BOJIOKHA —

MOCTCHHATITHY e CKAA ;
OpecHHANITHYecKad MeMOpaHa
Memipana
o a CHHaNTHYeCKHe IMY3EIPEKIH
—— e e —
— — = ——
= = =
= = —=
vixto pEOPILILIA o = =
— — = &
—_— e e— = = =




YUACTHAA TMCTONOMNA
HepBHas cucrema

DYHKIAHA HepBHOﬁ CHUCTEMbI .

ObGecneuenrie B3aNMOICHCTBHUS OPraHU3Ma C BHEIIHEN CPEIO.
Perynsanums pasHOOOpa3HBIX KU3HEHHBIX MPOIECCOB.
Wurerpanys yacTeil opraHu3Ma B €IMHOE LEIIOE.
Koopaunaius paGoTsl opraHos.

SRR N

ITo anaTomMuYeckoMy NPU3HAKY HEPBHYIO CHCTEMY MOXKHO Pa3IeIHTh:

HepsHas cucrema

IenTpansuas : Hepundpepuueckas
1. TonoBHO# MO3T 1. Hepsu o
2. CnouHHOM MO3T 2. HeprHble OKOHYAHHS

3. HepsHble y3161

<

I[To ¢pyHKNMOHANLHOMY NPH3HAKY HEPBHYIO CHCTEMY MOXKHO Pa3lelNTh:

HepBHas cucrema

ComaTnueckas BereratuBHas
MHHEPBUPYET: VHHEPBUPYET:
TEJIO: CKENETHYIO MyCKYJIaTypy, KOXKY, CBA3KH, BHYTPEHHUE OpPTaHbl, COCY/IBI, KEIJIC3HI.
CYXOXKHIIUS B €& cocTaBe BBIIENAIOT:
CumnatTuueckui Iapacumnaruyeckmii MeTacuMIaTHYECKUA
oTaesa oTaen oTaen

Mopdonormaeckum cyOcTpaToM HEPBHON CHCTEMBI ABIAIOTCS pedaeKToOpHbIE AyTH:

PedexropHbie nyrn

IIpocTeie CaoxHbie
COCTOST H3: COCTOST H3:
1) dgyBcTBHUTENBHOrO HEMpOHA, 1) 4yBCTBUTENBEHOrO HEHpOHA,
2) IBUTaTeNbHOTO HEHpOHA. 2) BCTaBOYHOI'O HEHWpOHA, ;

3) IBUTaTENBHOTO HEHpPOHA.
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LleHTpanbHas HepBHaA cuctema

LlenTpansHas HepBHAs CHCTEMa BKIIIOYACT B ce0s roJI0BHOM 1 CIMHHOM M03r. [IoBEpXHOCTH MO3ra
IIOKPBITa 00OJIOUKAMH.
0060/104KH MO3ra

% =

Teépnas mo3roBas ITayTnHHas Mo3roBas Msarkasi Mo3roBast
o0o0s104Ka oﬁo.mi‘ma 000/109Ka
OO6pazoBana IUIOTHOU COemU- Cocmoum u3 HecKonbKUX ObpazoBaHa pHIXJION COeTUHU-
HUTENBHON TKaHBIO, B KOTOPOi Cnoés: TEIBHOM TKaHBIO, COIEPIKUT
JIOKIN3YIOTCS KpOBEHOCHBIE B 1. OmHOCIOHHEIM IUIOCKHM  OOJIBIIIOE KOJMYECTBO COCYIOB
nuM¢aTHIecKue COCY/IBI, HEWPOTTHANBHBIN SIIMTENNH W HEPBHBIX BOJIOKOH. EE mo-
HEPBHBIE BOJOKHA. B Hapyxk- 2. ®ubpobracTormomoOHEBIE BEPXHOCTh BBICTJIAHA SIUTEIH-
HOM CJIO€ KPYIIHBIE BEHO3HEIC KIETKH-MEHUHTOLUTH (5—8 ampHBIMH KJIETKaMH HeHWpalib-
1a3yx# (CHHYCHI) CIIOEB) HOTO TPOMCXOXKIEHUS — Me-

3. Tpabexymnst (0Opa3oBaHbI HUHTOTEJINEM

OTPOCTKaMH MEHUHT'OLIUTOB
Y KOJUIar€HOBBIMHU BOJIOK-
HaMmu), Gopmupyromme
MIAyTUHHBIN CIIOH, B KOTO-
POM JIeXKAaT COCy b

[Tayrunnas o6onouka obpasyer
BBIPOCTBI, KOTOPBIE MPOHUKAIOT
B BEHO3HBIE IIa3yxu TBEPIOU
MO3TOBOH 000JI0YKH

Msrkas u mayTHHHas OOOJOYKH MPOJOKAIOTCS BIOJb YEPEIHO-MO3TOBBIX M CIMHHOMO3TOBBIX
HEPBOB, COMPOBOXIAIOT KPOBEHOCHBIE COCYABI MO3Tra, CPacTasCh ¢ UX aABCHTHIIMAILHON 000JI0Y-
KOH. Mexny TBEPIOH M MayTHHHON 00OJIOYKON PACIONOXKEHO CyGaypaibHOe MPOCTPAHCTBO, a
MEXKTy MMy TUHHOM ¥ MATKOH 000J0YKOM — cyf0apaxHOUAAIbHOE MPOCTPAHCTBO.

BEHO3HBLII CHHYC

TEEpJad Mo3ropas ofonouKa

—— mayruHHag 06onoyxa

——— MATKasg Mo3rosad ofoJouka

TOMOBHOH MO3T

h
(¥}




CnuHHOM MO3r

C mOBEPXHOCTH CIIMHHOM MO3I IOKPBIT MO3TOBEIMH 000JI0UKAMHU.
B cocraBe CIMHHOrO MO3ra BBIIEISIOT:
CnuHHo Mo3r

/\

Cepoe BemecTBO Besoe BemecTBo
Cocrout u3: CocToHT IPEenMyIIEeCTBEHHO H3:

° Tel HEHPOHOB, KOTOPBIE 00pasyroT MOP(pO- e HEPBHBIX BOJOKOH, IMyYKH KOTOPBHIX BXOZST
(GyHKIHOHAIBHBIE TPYIIIEI HEHPOHOB — SII- B COCTaB IPOBOJAIIEH CHCTEMBI CIIMHHOIO
pa CIMHHOTO MO3ra Mo3ra

® DJIHOIHUTOB BCEX THUIIOB M HEKOTOPOTO KOJIH- © TIIIMOLMTOB BCEX THIIOB.

YeCTBA HEPBHBIX BOJOKOH.

CHOHHHOA MO3r pa3jielleH Ha [Be CHUMMETPHMYHBIE IIONOBHHBI: C3a[M — COEIMHHTENLHOTKAHHOMN
IIEPErOPOIKOH, & CIIEPENN — CPEIUHHON 6OPO3I0i.

Cepoe BemecTBo NMeeT BUA 6aG0YKH, BHICTYIIEI CEePOro BEIIECTBA HA3HIBAIOT poramMu (mepeauue,
6okoBble, 3aauue). CHMMETPHYHbBIE MOJOBUHBI CEPOTO BELIECTBA CBS3aHbI Ipyr C APYroM cepoit
CIIaKOii, B KOTOPOH pacoI0kKeH CIIMHHOMO3I0BOM KaHAJI, BHICTIIAHHBIN 3MeHIHMOMATAMI.
Besioe BemecTBo pasaeneHO MEPEHIMA M 3aIHUME POTAMH HA KAHATHKH (nepenuue, 6GOKOBEIE U
3ajHKE). KaHaTHKHM COCTOAT M3 OTZENBHBIX [yYKOB HEPBHEIX BOJOKOH, 00Pa3yOIIX NPOBOJSIIIIE
IyTH CIIMHHOTO MO3T4a.

HpOBOIIﬂIJ.II/Ie IMyTH CIIMHHOI0 MO3ra

IIponpuocnuHaIbHbIE CynpacnuHajJbHBIE

(COOCTBEHHBIN MTPOBOAAIIMIA alIIapaT CIMHHOTO  (06ECIeYNBAOIIME CBI3b CIMHHOTO H FONOBHO-
MO3ra) r'0 MO3ra)

B cepom BelllecTBe CIMHHOTO MO3ra HEHPOHBI 06PasyrOT MOPHO(YHKIMOHAIBHEIE TPYIIIBL — «SiJi-
pa». fnpa — 9T0 COBOKYMHOCTD KIIETOK, CXOXHBIX [0 PAa3MEPaM, CTPOSHHUIO 1 (yHKIIN.

OcHoBHBIE fi/ipa CIMHHOI0 MO3ra

B 3agHux porax: B 60KOBBIX porax: B nepennux porax:
1. TI'yOuatsriii cnoi 1. MenuansHOE PO MortopHEIe (IBUraTeIbHbIE) Sapa
2. XenaTuHO3HOE BELIECTBO 2. JlaTepampHOe apO
3. CobcTBEeHHOE AAPO 3aJHETO
pora

(DyHKIII/lOHaJH)HBIe THUIIbI HeﬁPOHOB CIIMHHOI'O MO3Tra

KopemxoBbie BuyTpennue IlyukoBble

AKCOHBI KOTOPBIX BBIXOJAT M3 aKCOHBI KOTOPBIX OOpa3sylOT aKCOHBI KOTOPHIX BEIXOIAT B

CIIMHHOI'O MO3ra B COCTaBE CHHAIICBI BHYTPHU CEPOrO Bellle- O€J0oe BEmIeCTBO  CIHMHHOIO

IIEPETHUX KOPEIIKOB CTBa CIMHHOT'O MO3ra MO3ra ¥ 00pasyroT B HEM IIpO-
BOZSIINE Ty TH
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3aTHME KOPeIoK

COeMITHIT eJIbHO TK AHHA T

IIeperopogKa rybuaroe BemecTeO0

JKeJIaTHHO3HOe
BeLIecTRO
cobcTeerHoe AOpO
MO3ra CIIHHOT 0
rpymHoe Axpo

JIaTepaibHoe AIpo

3aOHIEL por

Goxor ot por

MeqHaAILHOe AOpo

CPeMHEANA WeJh MOTODHBIE AIpa
TepegHiE por

MATKAA MO3T0BAA 0 6 OJI0YKa

TIepe i Kopeox

Huxe npuBeacHa Taﬁ.l'll/ll.[a, MO3BOJIAIOLIAS JIETKO 3ayYUTh HEKOTOPLIE AApa CIIMHHOI0 M0o3ra,
COOTBETCTBYIOLI[ME MM IIPOBOJAIINE NYTH U X JIOKAJIU3ANNI0 B KaHATHKAX 0eJIoro BelIeCTBA
CIMHHOT0 MO3ra. :

Hazganue HasBanue IIpoBopsmue myTH
pora sapa U UX JIOKaJTU3alHs

OtH sa1pa 00pa3oBaHbl MEIKHMH BCTABOYHBIMM

3adnuti poz I'y6uarsiii coit HEHPOHAMHM, KOTOPHIC OCYIIECTBIIAIOT CBA3b Me-
Kenarunosnoe XKy 9yBCTBUTENBHBIMU HEHPOHAMH CITIMHAJIBLHOI'O
BelleCTBO TaHTJIMSL U JBUTaTeNbHBIMU (MOTOPHBIMHU) HEHPO-

HaM¥ CIIMHHOIO Mo3ra. OTpOCTKH 3aKaHYUBAIOTCS
B IIpeJieNIaX CEpOro BEIIeCTBA CIIMHHOIO MO3ra:

a) €CIIM C TOH k€ CTOPOHBI — HEMPOHEI HA3BIBAIOT-
Csl aCCOLMATHBHBIE;

0) eciu ¢ IPOTHBOIOIOKHON CTOPOHBI — HEMPO-
HBI HA3bIBAIOTCA KOMMHUCYPaibHbIE

AKCOHEI HEHpPOHOB MEpEeXOmsaT depe3 Oemyro
CoGcTBEHHOE AIPO CIIafiKy Ha IPOTHBONOJOXHYIO CTOPOHY CIIMHHO-
CIIMHHOT0 MO3Ia ro Mosra B 00KOBOIi KaHATHK, I'lle BXOIAT B CO-
CTaB BEHTPAJbLHOTO CIHHHO-MO3KEYKOBOIO0 U
CIMHHO-TAJTAMHUYECKOr0 MyTH. 3aTeM HaIpas-
JIAIOTCS B MO3XKEUOK U 3pUTENbHBINA Oyrop

AXCOHEBI BXOIAT B 0OKOBOUM KAHATHK C TOH K€
I'pynnoe sigpo CTOPOHBI CIIMHHOTO MO3Ta U 00pasyioT J0p3aib-
HBIH CIIMHHO-MO3)KeYKOBBIil MyTh

AXCOHBI HEMPOHOB NPHUCOENUHSIOTCS K BeH-
boxkosoii poz MenuaabHoe apo TPAJTbHOMY CIHMHHO-MO3K€YKOBOMY IIyTH B 00-
KOBOM KaHATHKE CO CBOEI CTOPOHBI
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JlaTtepajbHoe A1po AXCOHBI HEHpPOHOB IIOKHIAIOT CIIMHHOW MO3T
B COCTaBe NEPEAHMX KOPEIIKOB, 000COOIAIOTCS
B BHJIc O€JIBIX COeUHNTENbLHBIX BeTBel cumIia-
TUYECKOW HEPBHOU CHCTEMBI

AXCOHBI HEVPOHOB 00pa3yloT MepeaHne Kopel-

Ilepednuii poe JBuratenbHbIe Aapa KH U B COCTaBE€ CMEIIAHHBIX CIIMHHOMO3TOBLIX
(MoTOpHBIE cOMaTHYE- HEPBOB IIOCTYINAIOT Ha Hepudeputo, rae odpasy-
CKHE IIEHTPHI) I0T HePBHbIe MOTOPHbIE OKOHYAHMS B CKEJICT-

HOHM MYCKyJIaType

Kopa 6onbLimnx nonywapuin

OyHKUINA:
1. Kontpons 1 perymsanus pasHooOpa3Hbix QYHKIHUM OpraHu3Ma.
2. OO6paboTka HHGOPMALHH, HOCTYIHUBIIEH OT CEHCOPHBIX 0OPa3OBAHMIA.
3. KonTpons cnoxHbIX GopM IOBeAeHUS (CO3HAHNE, MBIILICHUE, TAMSATE).

CTtpoeHue Kopbl 60NbLIKX NONyLUaPUIA

1 - markaa mosropas ofosodKa

2 - MoOJeKyIIAPHEIHE 10

3 - HapyWHEIH 3PHECTBIH CII05

MATKAA —

MO3T0BAfd
ofoaouxa

4 - IEpanEIHEBI caoii
cepoe ] ‘
BEIIecTEOD

5 - BHyTpeHIIi 3epHIUC TR CII0ki

6 - rasTImM0HAPHEIH ciI0i

Gemoe e
EEINECTED e,

7 - cooii Mo/EMMOPHHEIX KIIETOK

CreneHb BBIPQXKEHHOCTHU OTIEJIBHBIX CJIOEB B Pa3iiMIHbIX 30HAX KOPBI T'OJIOBHOI'O MO3ra HCOIHWHA-
koBa. B 4aCTHOCTH, CYIIECTBYIOT Pa3indud B CTPOCHUN YyBCTBUTCIBHBIX U JBUT'aTEILHBIX 30H.

Tunbl KOpbI 00JBIINX MOXYIIAPHA

I'panynspubIii ArpanyJsipHbIi
(B 4yBCTBUTEIBHEIX 30HAX) (B OBUTATENIHHBIX 30HAX)
XOPOIIIO BBIPAXKESHEI 3€PHUCTEIE CIIOU XOPOIIIO BEIpaXKEHHI 3, 5, 6 cion
(2 u 4 cnon) u cnabo 2 u 4 cion

IuT0apXUTEeKTOHNKA KOpPHI OONBINIMX TMONYIIApW Ha caMoOM Jelle Oonee cioxHa. JIOKalbHbIE

pas3nuyus MO3BOJAIOT BRIACINUTS Oonee 50 MUTOAPXUTEKTOHMIECKUX IOJIeH, KOTOPhIe OTINYAIOTCS
IO CIEAYIOUIIM MPU3HAKAM: '
1) BemwumHa U popMa KIETOUHBIX 3IEMEHTOB,
2) pacrpeneieHre KJIETOK B CIIOE,
3) IUIOTHOCTH U PacIOJIOKEHUE KIETOK B CIOMX,
4) mwmpuHa cioéB,
5) HaJWYMe CIEeNHANbHBIX KIETOYHBIX (hopM. ‘



KiteTo4unslii cocTaB KOpbI

IImpamuanbie kiaeTtkun 90% He nupamumnsie 10%

3Be3ll‘laTLIe FopnsonTaﬂmee BepeTeHOBHL[HBIe
KJICTKH KIIECTKHU KJICTKHU

OCHOBHOW THII KIT€TOK KOpbI IOJIyIIApUil — MHPAMHAHbIE KJIETKH, UMEIOT TENo TPEYTOJILHOM
(opMBIL, BBEPX OT HETO OTXOIUT ANMKANBHEI TEHIPHT, 4 OT GOKOBBIX IIOBEPXHOCTEH OTXOIST BET-
BAINMECA ACHAPUTHL. Ha nenapuTax HaXoOiATCSs MHOTOYMC/JIEHHBIE CHHAICH — UK. AKCOH
OTXOJUT OT OCHOBAHUS KJICTKH, YXOAUT B 0€JI0e BEIIECTBO I'OJIOBHOIO MO3Ta, a 3aTe€M IOKHIAET
KOPY B COCTaBe HUCXOIAIIMX IMyTeH, 00pasys IpU 3TOM BO3BPATHBIE KOJUIATEPAIIH.

ATK AJIBHEIH
JeHIpHT

. bGoxormIe
Y BEHOPHTEI

AP0 HeHpoHa

AKCOH

He mmpamunabie HeHpPOHBI KOPHI GONbIIMX TOMYIMIAPHE PasHOOGPA3HEI MO dopme, pasmepy,
CTPOEHHMIO OTPOCTKOB, (PyHKIMH, XUMU3MY. OHU JIOKAIU3YIOTCS BO BCEX CIIOAX KOpPBI, 00pasyror

BHYTPHKOPKOBBIE CBA3H H BBIIOJIHAIOT TOPMO3HYIO B BO30YK ANy 0 (YHKITHH B OTHOLICHHUH TIH-
PaMHIHBIX KIIETOK.

MreI0apXHTex TOHHKa

4—— TaHT eHIMHATLHOEe CILTeTeHHe

HapysHadg M0J0CKa

EHYTPeHHAA II0J0CKA
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Mues0-apXMTeKTOHMKA KOPH! GONBINNX IOJYIIAPHH — TO XapaKTep PAacIpENENeHHs HEPBHBIX
BOJIOKOH B KOpe. OHM pacionararorcs B BUJE PafHaIbHBIX Jydel 1 06pa3yioT 3 OCHOBHBIX CILIETE-
HUS:
1. TaHreHuMaJbHOE CIJIETEHHE — JIEXUT B MOJIEKYISAPHOM CToe KOphl. OGpasoBaHo JEHIPH-
TaMU HEHPOHOB M3 HIDKEIEKAIINX CIOEB KOPHI M TAIaMO-KOPTHKAIGHBIMI BOTOKHAMIL.
2. HapyxHas moJ0CKa — ISKHUT Ha yPOBHE BHYTPEHHETO 36PHECTOTO ClIos Kophl. O6pasoBara
[IPEUMYIECTBEHHO TaJIaMO-KOPTUKAIGHBIMU HEPBHLIMU BOJOKHAMH.
3. BHyTpeHHsisl H0I0CKA — JISKHT Ha yPOBHE TaHIIMOHAPHOTO CII0S Kopsl. OGpa3oBaHa Koj-
JaTepaisiMH KIIETOK 3TOTO CJIOSL, & TAKXKE MPOCKIIMOHHLIMHA BOJIOKHAMIL.

Tumnbr HepBHBIX BOJOKOH KOPBI 0OIbLIINX MOIyIIAPHii

Addepentanie dddepenTHbIe

1. AccounuaTuBHBIE 1 KOMHUCCYpaIbHEIE
BOJIOKHA JPyTUX 001acTeil KOsl OOIBIIMX
IIOJTyLIapHiA.

2. TanamMo-KOpPTUKAJIbHEIE BOJIOKHA (BOJOKHA .
OT IOJKOPKOBEIX CTPYKTYP)

IMpoexumonnnie AcconumaruBHble KomuccypaiabHbie

BOJIOKHA, CBS3BI- BOJIOKHA, CBS3BI- BOJIOKHA,  CBS3BI-
BalOIIe  KOPY BalOIIME pa3HBIE BAIOUIHE  MEKIY
C AApaMHy HIDKC- YYacTKM  KOpbI COOOH momyImapus
JeKAIUX OTAE- OJHOIO IMOJylIa- MO3Tra

JIOB MO3Ta pus Mo3ra

MoaynbHbI NPUHLMN OpraHM3aLMmy Kopbl 60NbLLKMX NOMyLWapuii

MopdodyrruronansHo# equHAIEH KOPBI GONBIINX MOMYIIAPHE ABIMIOTCS BEPTHKAIBHBIE KOJIOH-
ki — MOAy/Id. Mozyinu — 3T0 3eMeHTapHbIe HeHpOLHUTapHbIE ey, OTBEYAONre 32 06paGoTKy
MH(pOpMAUy B KOPE FONIOBHOTO MO3T, MOCTYNAKONIEH OT PEIENTOPOB OHON MOJATEHOCTH.

B coctaB Mozyins BXOJAT: HePBHBIE BOJOKHA, MPAMHIHbIE KICTKH (5—6 MHPaMUIHBIX KIETOK
BOKPYT OTHOT'O BOJIOKHA), a TAKKe 3Be3[49aThie KIETKH (TOPMO3HBIE U BO30YKIAIONIHIE).

CocraB moayJist

Bxon 3oHa 00paboTKU Brixon
uHpopManuu
(addepenTHbIe My TH) (cucTeMa JOKaNbHBIX CBA3EH) (3 depentHsie myTH)
Koprtuko-kopTukansaoe Cuctema nupamMuIHBIX AXCOH TUpaMUIHBIX KIETOK
BOJIOKHO M [IBa TAJIAMOKOPTU- U 3BE3MYATHIX KIETOK, CBSI3aH-
KaJbHBIX BOJIOKHA . HBIX MEXIY cO00# aKTUBHU-

PYOIMUMU U TOPMO3HBIMHU CH-
HaricaMu




MOJEKYJIAPHEL CI0k

B 030yEIAIINAA 3Be3T9aTad KIeTKA

—— TOPKMOZHAA IBE2TIATAN KJIEe TKa

——— IHMpaMHETHAA KJIeTKa
¥ L )

1 i} 5-1_.--_._._._._,.--‘

KOJLIATEPals IHPAMITHOH KIe TKH

athepeHTHEIE HEPEHBIE BOJIOKHA

Mo3xe4yok
DyHKIUAN:

1. PednexropHas (aBTOMaTHYECKast) KOOPAMHAINS ABMKEHUI 1 PEryIAIMS MBIIIEIHOIO TOHYCA.

2. VYuacTue B MHTETPaTUBHBIX IpoIieccaX, 00eCHeINBAOIINX OPTaHU3AIUI0 BOCIPUATUS, BHAMA-
HUSL, PEYEBOH IEATENBHOCTH, JOATOCPOYHON aMSITH.

CTpoeHne mo3xeyka

Mo3zxeuok

Cepoe BeecTBo
IIPEJCTaBICHO

/\

Kopoii mo3:keuxa

BeJjioe BemecTBo

Anpavu
BHYTpH 0Oenoro
BEIIIECTBA

Kopa mo3xeuka cocTout u3 3 cioés:

MoJiekyJasipHbITH

I'anranonapHbIi
W ()71

3epHUCTHIN
cJIoM

cJIoi
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MATK A" MO3roBaa ofonouka

MOJIEKYJIAPHBIA CII0E
Cepoe BeIIecTRO TaHT TMOHAPHBIA CJI0E

3ePHMCTBIA ¢TI0

GeJioe BEILECTBO |

B coctaB cioés BXOJAT PA3JIMYIHBIE THUIIBI KJICTOK, 06pasy101une MHOI‘O‘—IPICJICHHI:IC TOPMO3HEBIE U

BO30Y’KJarolye MeXHeHpOHaIbHbIe CHHAIICH MeXIy co00i i ¢ abdepeHTHBIME BOJIOKHAMHU, BXO-
IALIUMH B MO3KEIOK.

BOJIOKHa, BXOQAIME B MO3IKCUOK

MoxoBHuIHEIE BOJIOKHA JInaHOBUIHbIE BOJOKHA
UOYT B COCTaBE: HUIYT B COCTABE:
® OJINBOMO3KEYKOBOI'O ® CIIMHHO-MO3XKEUKOBOIO
® MOCTMO3XKE€YKOBOTO ITyTH ® OJMBOMO3XEYKOBOTO ITyTH

HeiipoHHbIi cocTaB KOPbI MO3:KeUKa M MeKHepOHATbHBIE CBA3M /JIs 00JIerYeHus 3ay4nBa-
HHMS MPeICTABJIEHBbI B Ta0 IMIIe:
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Memneﬁpouanbﬂble CBA3U KIMeTOK KOpPbl MO3XKeu4ka

HasBanue

CJI0s

Hazsanue xiietku

Me>xHelpoHaIbHbIEC CBI3N

MoJiexyJasipHbIiT

1. Kop3nHuaTbie KIeTKH

TPYLIeBHTHARL
KIeTKa

"xopammxa KOp3HEYAaTan

KJIeTKd

fum—

enopumol BETBATCS B MOJIEKYJIIPHOM CJIO€.

2. Axcom mpgT nomepéK M3BWIMHBI U JaéT KOJUIa-
Tepaly K I'pylIeBUIHbIM KieTkaM. Komarepa-
nu  00pa3yloT aKcO-COMAaTHYECKHE CHHAIICHI-
«KOP3MHKW» (BBI3BIBAIOLIAE TOPMOXKEHUE TPY-
[IEBUTHBIX KJIETOK)

2. KpynHble 3Be314aTbie KIECTKH

1. [enOpumul BETBSITCA B MOJIEKYJISIPHOM CJIO€.
2. Axcon BXOUT B COCTaB KOP3UHOK

3. Meakmue 3Be3q4aThbie KJIETKH

1. Jlenopumui }06pa3y10T CHHAIICHl Ha JEHIpPU-
2. Axcon TaxX IPYLIEBUIHBIX KIETOK

I'anriuonapHbIi

I'pymieBuaHBbIE KIETKH

l_ AeHIPHTEI —|

— dKCOH

KODJIATepaik

1. /JlenOpumpvr BETBIATCS B MOJCKYJISAPHOM CJIOE
B ONIHOM IUIOCKOCTH MEPHNEHAUKYJISIPHO H3BH-
JIVHE.

2. Axcon TpoXomuT B Oeoe BEIIeCTBO, 3aKaHYU-
BaeTCsd Ha KJIETKax saep Mo3xkedka. Ha yposHe
3EpHHUCTOrO CJO0s aKCOH MaéT KoJuiaTepaiu K
COCETHUM T'PYLIEBUIHBIM KIETKaM.

3epHuCTbHIH

1. Knerku-3épna

TpyLUEEHIHAA
KIeTKAa

MOXOBHIHOE
EDOJIDKHOD

1. [enopume:r BETBATCS U OOpa3yIOT CHHAICH Ha
MOXOBHAHBIX BOJIOKHAX.

2. Axcon B MouekynspHOM ciioe T-oOpasHo me-
JUTCA, UAET MapajUieN-HO U3BWIMHE U 00pasy-
€T CHHAIICHl C JCHIPUTAMH TPYIIEBUIHBIX KJle-
TOK

61




2. boiabmue 3Be3q4aTbie HEAPOHBI | 1. [Jenopumsl 00pa3yrOT CHHAIICH C aKCOHAMM KIIe-
€ KOPOTKUMH aKCOHAMH TOK-3€PEH B MOJIEKYJIIPHOM CJIOE.
2. Axcon 006pa3yeT CHHAICH Ha MCHAPUTAX KIETOK-
3epeH, KOTOphIE B CBOKO OUepeab 00pa3yroT CUHAII-
CBI HA MOXOBHMIHBIX BOJIOKHAX.
IBEE3IOYATAd
KJIETKA
U — fomInan
e yGosex” — o spizmuaran | KOMWIEKC CUHANCO8 HA MOXOBUOHOM BOJIOKHE Ha-
KJIeTKa 3b18aemcsl «KYOOUKUY MO3dCEUKA
= w — MOXOBIIOHOE
BOJIOKHD
!
3. boabmue 3Be3q4aThie KJICTKH ¢ | 1. JenOpumer BETBSITCS B 3€PHICTOM CJIOE. {
JINHHLIMA aKCOHAMMU 2. Axcon yXonuT B 0eI0€ BEIIECTBO MO3KEUKA a
4. BepeTeHOBUIHBIE TOPH30H- 4. Axcon yxonut B 6€J10€ BEIMECTBO
TaJbHbIE KICTKHU

Mepudpepuyeckana HepBHasa cucrema

BKJIIOYAeT B cels:

1. HepBHble OKOHYAHHS 2. Hepsbi 3. Hepsuble y3.bI

MNepudepuyeckue HepBbI

ITepuepraeckue HepBEI 00Pa30BaHBl MUEIMHOBBHIMU M G€3MMEIMHOBEIMY HEPBHEIMY BOJIOKHAMH,
OOBEAVHEHHBIMY B MYYKH COESAMHUTEILHOM TKAHBIO.

SMHHeBPHH ;
HepBHEIEe BOIOKHA
NepHHEeBPHI
s \ SHAOHEeRPHIt
IMHHERPHEH ‘) 2 =
3 6‘ ‘&. Te HePEHEIE ROJIOKHA
el @ ¥ 411 S ¥ OCeRoH MHITHH,
nepHHeRpHi : ; g/ NPV 0% 6 P
- - il Yo .\&.»;4 MHeTHH
= e y oﬁ\'/ N
A A - AN ; f o F:

it el \ TS
Chapyxu HepB, IOKPBHIT BOJOKHHCTON COCIMHUTEIBHON TKAHBIO — JMHHEBPHEM, B €r0 COCTaBE
MHOT'O KPOBCHOCHBIX U JII/IM(l)aTI/I‘IeCKI/IX COCYIOB U HepBOB. HOI[ SHI/IHeBpI/IeM paCHOJIO)KeHBI IIy49KHn
HEPBHBIX BOJIOKOH, IIOKPBITEIE NepuHeBpueM. IlepuneBpuit 06pa3oBaH 3MEHIUMOIMTAMI U KOJLIA-
T'CHOBBIMH BOJIOKHaAMH. Me>1<;1y mydKaMun HEPBHBIX BOJIOKOH M HepI/IHI/IBpI/IeM nMeEeTCAa nmepuHesB-
panbHoe mpocTpaHcTBO. Kaxk10e HEpBHOE BOJIOKHO B COCTABE ITyYKa MOKPBITO PHIXJION COETUHM-

TEJIbHOM TKaHbIO — JHA0HeBpHeM. B coctaBe HepBa MOTYT OBITh HEMPOHBI U MX CKOIUICHHS (MHK-
pOTaHraum).
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HepBHble y3nbl (raHrnmm)
CnuHanbHbIA FraHrnm

1o X0y 3aIHMX KOPEIIKOB' CIIMHHOTO MO3Ta PaclioararoTCs CIUHAIbHBIE TaHrIuu. X OCHOBHas
(GyHKIMS — perenTopHas.

CIMMHEDH MO3T

AN K0P elIek

CIMHANBHEIN T aHT JEE

CIHMHEOMOZT OE 051 HEDE

AT K Op eIIoK

CTpoeHMe CnHalbHOIro raHrnus

' CHapy»u y3eI MOKPBIT COSAMHUTEIbHOTKAHHOM KaICyJIoH, OT KOTOPOM BHYTPh y3/1a OTXOIAT TOH-
KU€ COeIUHMTEILHOTKAHHBIE TPAOEKyIIbl, COAepKaIlue KPOBEHOCHBIE coCyabl. HelpoHsl ranrmus
MCEBIOYHHIIOJAPHOTO TUIA PACTIONATAIOTCSA IPYNIIaMH IO KallCyJIOH, @ MX OTPOCTKH JIOKaIHU3y-
IOTCS IPEUMYIIECTBEHHO B IEHTpe y371a. Kakaplil TaHIIMOHApHEIM HEMPOH CO BCEX CTOPOH OKpY-
KEeH KJIeTKAMH-CATTEIMTaAMH (OJHMIOJEHAPOTIIHAS).

IICeRA0YHHIIOJIAPHEL e
HeHpoHEI

3 AHIT

KOpPEIIoK CEnnTan:
MO3TOE0H
HEpE

TIe D & IHEE

KOpEeLInK

TIePHKAPHOH
TICEBN0VHHIIOIADHOT 0
HelpoHa

ANpa KJIeTOK CATTEJIHTOE =% i

ANpa KIETOK CTPOMEL

ITo C. Cahrol ¢ m3mMeHeHsANI

CrnuHATbHBIE TAHIIMA — 3TO YYBCTBHUTEIbHBIC TaHIMU. [IoMUMO CIMHANBHBIX TaHIVIMEB, TyBCT-
SHTEBHBIMU SIBIIFOTCS TaHIIIMU depemHo-mMo3roBeix HepeoB (V, VII, VIII, IX, X mapsr). Onu
HMEIOT TaKOE€ )K€ CTPOCHHE, KaK U CIIMHAJIBHBIE TaHITINH.
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BeretaTuBHbINA raHrnum

Hanomunm, uto no QpyHKIIMOHAIEHOMY IPHU3HAKY HEPBHYIO CHCTEMY MOXKHO Pa3[elIuTh Ha:

HepBnas cucrema

CoMaTH4ecKyIo BereratusHyro
MeracuMnaTH4eCKHUi 0T CumnaTnyeckuil oTaesn IapacuMnaTu4ecKuii 0Tae

B cooTBeTcTBUHM C TaKOM KJIaCCPI(l)I/IKaL[HCfl, BCTCTATUBHBIC I'aHTJINK OCIIATCA HaA:

BereraTtuBHbIE€ FAHT I
CuMIaTHYECKOT0 oTaesa Hapachnaanecxoro
U METAaCHMNATHYECKOI0 OTACJI0B

HaxopnsTcs B HHTpaMypalIbHbIX HEPBHBIX
CIUIETEHUAX WIIU PaCIoararoTcs apaopraHHo

ITapaBepTeOpanbHbIe IIpeBepTedpanbHbIe
(OKOJIOTI03BOHOYHBIC)
Pacnionoxensl o 06e croponsl PacmonokeHsl 0 XOAy Ipen-
II03BOHOYHUKA IIO3BOHOYHBIX HEPBHBIX CILIE-

TEHUW, HAXOAAIIMUXCs Ha aopTe,
B TPyAHOH, OPIOIIHOM M Ta30-
BOH IOJIOCTAX

CTpoel-me cuMnaTnvyeCKux raHrrnneB

CHapy>u TaHIVIMH MOKPHIT COEIUHUTEIHLHOTKAHHOM KaIlCyJioil, OT KOTOPOH OTXOAAT BHYTpPH y3JIa
IIPOCIIONKY coenuHUTENpHOM TKanu. Heliporsl pacnonararoorcs auddysuo 1160 o0pasyroT IpyIIbL.
MynbpTUIIONSIPHBIE HEMPOHBI OKPY>KEHBI OJIMTOACHAPOIIMTAMHY, JIEKAIMUMA Ha MEMOpaHe, K KOTO-
POl mpuiexar NPOCIONKH COeTMHUTENILHON TKaHu. B cocTaBe ranriues, IOMUMO OCHOBHBIX HEH-
pOHOB, UMeroTCA Menkue MU ®-HelpoHsl, GIOKUpPYIOMIKE Nepeaady HepBHBIX HUMILYJIbCOB C IIpe-
TaHTTIMOHAPHBIX HEPBHBIX BOJIOKOH HAa HEMPOHBI FaHIJIMS.

CTpoeHMe napacvuMmnaTu4eCKux raHrnves
HapaCI/IMHaTI/I‘ICCKI/IC TaHIINW UMEIOT CTPOCHUE aHAJIOTUIHOC TaHTINAM CHMITAaTUYECKOM CHCTEMEL.
OtnuureM SBISEeTCS KIIETOYHEIN COCTaB TaHTIINS:

Kaerxku MapaACuMIATHYCCKOIr0 TaHT I

e o=

Kaerxn Hdorens I Tuna Knerxu Horeas IT Tuma Knerxu Jdorens III Tuma
(ZIBUTaTENBHBIE KIETKH) (4yBCTBUTENBHBIE) (accouaTuBHBIE —
BCTaBOYHEIC HEUPOHEI)

Nx akcoHBI 00pa3yroT Hennputsl 00pa3yroT penentopsl  J[eHAPUT CBSI3aH C KIETKaMU
IIOCTTaHTJINOHAPHBIE Ha MHHEPBHPYEMOM OpTaHe, Horens I u Il Tuna, a akcon
0e3MUETHHOBBIE BOJIOKHA aKCOH KOHTaKTUPYET UAET B COCETHUM TaHIIIAN

¢ kietkamu Jlorens I Tuna




CTtpoeHue pednekTopHbIX Ayr
ComaTtuyeckas pecpnekropHas ayra

B coctaB myru Bxomar:
1. Yyscmeumenvuwiii Hetipon — HEWPOH CHMHAIBHOTO TAHIJIHS.
2. Bcmasounvle Heiiponbl — HEUPOHSI sIEP 3aJHAX POTOB CIIMHHOTO MO3Ta (I'yGuaToro Ciost 1
JKEJIAaTUHO3HOT'O BEUIECTRA).
3. Opepenmmviii dsucamenvubiii Heiipon — HeMPOH (MOTOHEHPOH) MEPETHNX POrOB CIIMHHO-

I'0 MO3ra.
IATHIEL KOPELIoK
AKCOH YYBCTBHTEJLHOT 0 HefipoHa
YYBCTEHTEILHEI HEFPOH
MOTOHEHpoH K £
INepegEii por CIMHHOT O CITHMHANLHE I T'akT IE
MO3Ta
Tep e HI Kop el
CITMHHOMO3T 0B 01 HepE
AKCOH MOTOHeHpoHa JeHIPHT Y¥BCTBHTEJLHOL 0
HeHpoHEa
II0TIep eYHOII0A0CaT 08
MBIHEYHOE BOJIOKHOD PELEOTOp

OBHTATeJbHOEe HEPBHOE
0K 0HYAHI e

Taxum o6pasom, coracHo cxeme, JEHAPUTHI YYBCTBUTEILHBIX HEHPOHOB CIIMHAILHOTO TAHT-
JIds1 3aKAHIUBAIOTCS PelenTopaMu, a AKCOH BXOJUT B CIIMHHON MO3I Yepe3 3aJHHe KOPEIIKH
u o0pa3syer KoJLUIATEPAJIN:

a) BOCXOISINNe, UIYIIUE B TOJIOBHOM MO3T;

b) HuCXomsHMe KOIIaTepany, KOTOPhIe 3aKAHYMBAIOTCS HA MOTOHEHpOHAX MEPEJHHX POrOB

CIIMHHOTO MO3Ta.

AKCOHBI )€ MOTOHEHPOHOB BBIXOJST U3 CIIMHHOTO MO3Ta B COCTABE TIEPETHUX KOPENIKOB ¥ 06pa3yioT
Ha CHMIIIACTAaX IIONEPEYHONONOCATON MBILEYHON TKAHA MOTOPHBIE OJISIIKH, T.€. MHHEPBHUPYIOT
CKEJICTHBIC MBILIIIBL. OTO MPOCTasA COMATHYECKast (IBYXHEHPOHHAs) pediieKTOpHAS yTa.
Croxuble comaTnyeckue pedieKTOpHbIE AYTH BKIIOYAIOT B ce6s SIpa 3aJHET0 pora, a HMEHHO
ry04aToro Clos u jKeJaTMHO3HOTO BEIIECTBA.

aACCOIHATHEHEIN Helpon
3AHIX POTOE CIIAHHOT 0 MO3Ta

CITTHHDEH MO3T

YYECTEHTEeILHEIN HelipoH
CIHHATBEHOT 0 TTIHT A

Yoa
;
G St
SO

MOTOHeHp0H [ep eIy
POTOE CIDMHHOTO MO3Ta

MoTopHaA Gaanma

CHMITATIY & CKIHEL T AT JIHi
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BeretaTtuBHble pedrieKTOpHbIe gyru

Cumnatuyeckan pecpnekropHas ayra
B cocraB nyru Bxonsr:
1. YyscmeumenvHolii HelipoH — HEHPOH CIIUHAIBHOTO TAHTTINS.

2. Bcmasounblil Helipon — HEHPOH JIATEPaIbHOTO SIpa CIIMHHOTO MO3Tra (TOpaKo-ITFoMOaTbHEIX
CETMEHTOB: OT 8-r0 IEWHOTo 0 3-T0 NOSCHUYIHOTO).

3. OgpexmopHnuiii nelipor MOKET OBITE:

JddexTopHbIE HEHPOHBI

HelipoH MapaBepTeOpPaTLHHBIX rAHIJINEB HelpOH NMpeBepTeOPaTIbHLIX TAHIJINEB
(OKOJIOTI03BOHOYHBIX ) (Ipeano3BOHOYHBIX)

JeXaIUX Mo 00€ CTOPOHBI JeKANHIX 110 XOAY ,

IIO3BOHOYHOTO CTOJI0A IIPEAIIO3BOHOYHBIX HEPBHBIX CIUIETCHUH,

KOTOPBIE PacIIOJIOKEHBI Ha a0pTe B TPYIHOM,
OPpIOILIHOM U TA30BBIX MOJOCTIX

5TO COMAaTHYECKAs YaCTh CUMIIATUICCKOMN 3TO BUCHEPATbHAS YaCTh CUMIIaTHIECKON
peduiekTopHOM AyTrH pedIeKTOpHON qyTH

ComaTunyeckas YacTb cumMnaTu4yeckon pedrieKTopHoOM oyru

HelipoH JaTepaasHOTD AOpa

CITMHEOH MO3T

CTEHKA II0JBIY 0P aH0E

MOCTrAHTIHOHAPHOE aipeHeprHIecKoe
HEepBHOE BOJIOKHO

Tper aHTIH0HAPHOE X0JIHIPIIYecKoe
HepBEHOE BOJOKHD

| mapaeepTefpaTeHEIR
T AHTJETL

& 11 Bb- penenitopa

MBIIITA, [I0JHHMAMNINAT BOJIOC
II0TORAadg JKejesa

CornacHo cxeMme, HAUMHACTCSA CUMIATHYECKas! peIICKTOPHAS Ayra PENENTOPOM Ha KOHIE IAEHIPH-
T4 YYBCTBHUTEJbHOI0 HeipOHA CNMHAILHOIO TaHIJINA. 3aTeM BO30YXKICHHE II0 aKCOHY TOr0
HEWpoHa nepenaércs Ha BCTABOYHBIN HelpPoH (CHMITaTHYECKOr0) JATEPATLHOTO SIApa GOKOBBLIX
POroB CNMHHOI0 MO3ra. AKCOHBI 3TUX HEHPOHOB HIYT B COCTaBE MEPEIHNX KOPEUIKOB CIIUHHOTO
MO3ra, a 3aTeM OTHEIAI0TCA B BHIC 0ebIX COeMHUTENbHBIX BeTBEll 3ax0IiT B mapaBepTed-
PalbHBIA FaHIJIHIA 1 IepenaoT Bo30ykaeHue yepe3 H-penentopsl Ha raHTJIHOHAPHbIE KIETKH.
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B CBOIO OYepens aKCOHBI ITHX KIETOK (OPMHUPYIOT Ge3MHEINHOBbIE MOCTTaHIJIMOHAPHbIE BO-
JIOKHA, OHM B BUJIC CEPLIX COCHHUTEIbHbIX BeTBeH BO3BPAINAIOTCSI K CIIMHHOMO3IOBBIM HEp-
BaM ¥ UIYT K HHHEPBUPYEMOMY OpraHy. 3aKaHYMBAETCS Iyra CHHAICOM HA IJIAJKOMBIIIEYHBIX
HJIM CEKPETOPHBIX KJIETKAX.

Bos0Oyxnenue Ha paboune CTpyKTYpHI MEPENAETCS Yepe3 O HIIH B-anpenopenenTopsl. Beiie mpu-
BCIICHO ONHCAaHHE COMATHYECKOH YAaCTH CMMIIATHYECKOl BereTaTHBHOM Ayru.

B ToM ciydae, ecnu akcoH HEHPOHOB JaTEPAIBHOrO AAPa CIMHHOTO MO3Ta IPOXOLUT TPAH3UTOM
4€pe3 HapaBepTeOPaIbHBIN TaHIVINH, a 3aTeM 00pa3yeT CHHAICH Ha HeHpOHaX MpeBepTeOpalbHBIX
T'aHIJINEB, & X aKCOHBI B CBOIO 0YEPEib, OTMPABIAIOTCA K HHHEPBUPYEMBIM OPraHaM, TO 3TO BHC-
epaabHas 9acThb CHMIATHYECKOH pedieKTopHOi Tyru.

. CIIETHHO MOIT

PerenTop

IApaEepTel [ AT HEI
T aHT I

sbdexTopHOR ‘.

HePEHOR 0KOHYAHIe —f =
*@*

TIIagKHe MHOLIFHT B """—-""'

CTeHKH BHY T eHHITX apr ’CHOE

MapacumnaTtuyeckas pednekropHas gyra

8 cocTaB qyru BXOJAT:

YyBCTBUTEJIBHBIH HEAPOH — MOXKET HaXOIUTHCS:
a) B CIIMHAJILHOM T'aHIIIAH,
6) B raurmmsx 3, 7, 9 u 10 map yepenHo-MO3rOBEIX HEPBOB,
B) B COCTaBE IAPACHMIIATUYECKIX TAHTINEB — KIIETKH
Horens Il Tuma.
- BcraBounblii HelpOH — HeMPOH siep GOKOBBIX POrOB CIIMHHOTO MO3Ta B CaxkpalbHbIX CErMEeH-
1ax (2—4-m).
- JddexTopHbIii HeiipoH — Heifpon krerok Jorens | Tuma, B cocTase napa- WM UHTPaoOpraH-
HBIX THITINEB (B CTEHKAX HOJBIX OPraHOB 9TH FAHITIMH BXOMST B COCTAB MOACIU3MCTOTO M Mbl-
IISHHOTO HEPBHBIX CIUICTCHMIA).
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x = CITMETHOE MO3T
CIIHHAMBHBII T AHT I —l [=

IapaeepTedpaiLHEIR
T aHTJIE

SEEJIVI0K

HHTPaMyPAIEHEIH I AHT JIET
B CTeHK® KeJIyIKA

IperalrJEII0HAapHOe HePEHOE BOJIOKHD

kaerka Jorema I Tima
kaeTka Jorema I Trmia

kaerka Jorema IT rrmia

yippexTopHOE HEPRHO® DKOHY AHITE PeLenTop

llapacuMriaTudeckas Jgyra HAUMHAETCS PELETOPaMH Ha KOHIE JCHAPUTOB HEMPOHOB, HaIpHUMeED,
CIIMHAJIBHOTO TaHIJIMsA. AKCOH XK€ 3THX KJIETOK BXONHUT B COMHHOW MO3TI W 00pa3yeT CHHAICH C
HEWPOHAMHU JIaTePaTbHEIX Aep GOKOBBIX POrOB CIMHHOIO MO3ra (Ha ypOBHE CAKPAIbHBIX CEeTMEH-
TOB). B cBOIO 0Uepe/b, aKCOHBI KIIETOK JIATEPAIBHOTO Aapa 06pasyroT IperanrInoHapHbIE HEPBHEIE
BOJIOKHA, KOTOPBIC TPAH3UTOM MPOXOIAT Yepe3 Mapa- U MpeBepTeOpaibHble TAHTINA U HalpaBIIi-
IOTCS B Mapa- WIK UHTPAOPTraHHbIE TaHIIINH, INie 00pa3yloT CHHAICH ¢ KieTkamu Jlorens I tuna.
Axconnl knerok Jlorens I Tuma o6pa3yroT MOCTraHITIMOHAPHBIE BOJOKHA, 3aKAHUMBAOIIMECS HA
IJIaIKOMBIIIEYHBIX U CEKPETOPHBIX KIETKAX.

MeTacumnaTuyeckuin otaen BereTaTUBHOW HEPBHON CUCTEMBI

W HHEpBUPYET TONBKO II0JIBIE OPraHbI, HMEIOIIHEe COOCTBEHHYIO MOTOPHYIO QYHKIHUIO (3KEeTyI0UHO-
KUIICYHBIA TPAKT, BO3AYXOHOCHBIE ITyTH, CEPALE, JKCIIHBIA ITy3bIph, MOYETOYHUKH, MOYEBOH Iy-
3BIpb, MaTKa, AMEeBoAb]). Ilox BIusSHNIEM 3TOH CHCTEMBI HAXOAATCS TIaKas MYyCKYJIaTypa, JJOKaJIb-
HBI! KPOBOTOK, MECTHBIE SHIOKPHHHEIE JJIEMEHTEI, BCACHIBAIONINM M CeKPETOPHBIH SIUTEHiA.

MeTtacumnaTtuyeckas pedpnekropHas ayra

B cocraB myru Bxogsr:

1. YyBcTBHTENbHBIN HelipoH — etk Jorens II tuma.

2. isurarejabHblii HelipoH — xietku Jlorens I tuma.

Heunputer knerok Jorens II Tuma GopmupyroT penentopsl B cTeHke oprana. AKCOH KiieTok Jlore-
s I tumia 06pasyer HepBHOE BOJIOKHO, 3aKaHIMBAIOIIEECS HEPBHBIM () (PEKTOPHBIM OKOHYAHIEM Ha
pabodux CTPYKTypax 3TOro Oprasa.
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CeHCOpHbIe cUCTEeMbI

DyHKIHS: obecriedeHne afanTaliul OpraHu3Ma K KOHKPETHBIM YCIIOBHSAM CYIECTBOBAHU.

CeHcopHas cUCTeMa — 5TO COBOKYITHOCTh OPTaHOB U CTPYKTYP OTBETCTBEHHEIX 3a:

1. BocnpusTtue pasapakuTene.

2. TIpeoGpa3oBaHve SHEPIUM pa3ApakuTesiell B HEPBHBIE HMITYIbChI (KOAMPOBAHHE).

3. Tlepemauy HEpPBHBIX HUMITYyJIbCOB B IOAKOPKOBHIE M KOPKOBHIE IIEHTPEI OJIOBHOTO MO3ra, IZie
IPOUCXONUT: aHAIN3 NOCTyMHBIIEH nHGOopManyu, GopMHUPOBaHHE CyOBEKTUBHBIX OLIYLICHHH.

B cocTaBe CEHCOPHOI CHCTEMBI (aHATU3aTOPa) BRLACIAIOT 3 YaCTH.

CencopHasi cucTreMa

Ilepudpepuueckas yacTb IIpomexyToyHas 4acTh IlenTpanbHas YacTh
‘ (petieniTopHas) (IpOBOAHUKOBAS)

5TO OpraHBl, B KOTOPHIX Ha- 3TO LIEMOYKa BCTABOYHBIX 3TO YYacTKM KOPHI 6OIBIIMX

XOIATCS PELENTOPHBIE KIeT- HeHpOHOB, 00€CIIeUNBAIOIINX: IONYIIApU#, OCYIIECTBILIIO-

KA a) o0paGoTky addepeHTHON IuX: :
nHbopManuy, a) aHagu3 W COXpPaHHOCTH
0) mepekIOYeHre 3TOW WMH- IOCTYNHUBIIEH HH(QOPMALWH,
dopmanuu Ha sddepentHie 6) dopmupoBaHHE CYOBEK-
[EHTPBI THBHBIX OIIYLICHUN

Iepudepuyeckoii (peLenTOpHOM) YaCTBI0 CCHCOPHOMN CHCTEMBI SBIAIOTC OpraHbl yyBcTB. Ha-
OpUMeEp: B 3PUTENBHON CEHCOPHOW cHCTeMe Nepr(epHIecKOi YacThio SBIACTCS OpraH 3peHus —
IJ1a3, B CETYATKE KOTOPOI'O PACIoaraloTcs PelenTOpHbIE KIETKH. PelenTopHON YacThiO CIyX0BO-
r0 AHAJIM3aTOPA SBJIIETCS KOPTHEB OPIaH, PACIONOXKCHHEIM B YJIUTKOBOM KaHAJle BHYTPEHHETO
yxa.
OmHako B OpraHu3Me MMEIOTCS CEHCOPHBIE CHCTEMBI, B KOTOPBIX OPraHbl YyBCTB HE UMEIOT aHATO-
MMYECKH BHIpKEHHON opranHO# ¢opmel. VX nepudepudeckre OTAENBI NPEACTABICHbI HHKAICY-
JIMPOBAHHBIMU W HEMHKAIICYJIMPOBAHHEIMHA HEPBHBIMM OKOHYAaHMsAMM. TakuMy CHCTEMaMH SIBILI-
IOTCSL:

1) BucnepanbHas CEHCOpPHAs CUCTEMA,

2) KOXHasg CEHCOpHas CUCTEMA,

3) CKeIeTHO-MBIILIEYHAs CEHCOPHAas CHCTEMA.

Knaccuukanus opraHoB 4yBCTB

IlepBHYHOYYBCTBYOIIHE BTopuuHO4YYyBCTBYIOIIHE

B KOTOPBIX PCUCHTOPHBIMH KICTKaMH ABJIAIO- B KOTOPBIX PCHCIITOPHBIMU KJIETKaMU ABJIAIO-
TCA HeﬁpOHLI = Heiflpoceucopﬂme KJICTKH. TCs CHCHHATN3UPOBAHHBIC SIIUTCIINATIBHBIC
KJIETKH — CEHCOIMUTEIHUANBHBIC KIIETKH.

1 - opran 3peust 1 — opran ciyxa u paBHOBeCHS
2 — opraH 00OHAHMSA 2 — opras BKyca
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OpraHbl YYBCTB
lNMepBUYHOUYYBCTBYIOLNE OpraHbl YyBCTB
OpraH 3peHus

[IapoBuaHOM GOPMEL, TIIa3HOE SOJIO0KO Pa3felieHO XPYCTaIMKOM Ha ABE MONyC(epsl — Kamephbl
IJa3a; IepeIHIoN u 3aiHI0N0. [TokpeTo 3 06oa0ukamu, mpudeM B mepeqHel u 3aanel momycde-
pax 000JI0YKH MPECTaBICHB! Pa3HBIMU THCTOJIOTMIECKUMU CTPYKTYPaMHU.

KOHPHKTHEA CKJepa

cocymucras obonodxa -
UUTEMMOE KaHAa
ceryarka
pazmyxKa

POTOBMIIA

XPYCTaTHK
nepepgHAA Kanepa rjaza
P Ay KHO-POT OBHYHEIH YT0JI
LEHHOBA CBAIKA

KeJIToe IMATHO

CJIeTIoe IATHO
} (muCcK PUTEIBLHOT 0 HEPEA)

3PUTEJLHBIH HepB

3amHAA KaMepa rjaza

1. Hapyxuas ofonouka riasa. B sajmeil nonycdepe — 3T0 HEMpo3pauHas cKiepd, a B Iepes-
Hell monmycdepe — npo3padHas po2osuya.
B MecTe Iepexofa CKIEps B POTOBHILy (JIMMO) pacronaraercs KOJbIEBOW BEHO3HBIN CHHYC —
«ILITeMMOB KaHAJ», BHITOJHAIONKA IPEHAXHYI0 (GYHKIHIO (00eCIeYnBAET UHMPKYIIALUIO
BHYTPHUIIa3HOMN XUIKOCTH).

poroBMIIa

LLIEMMOE KaHaJ

2. Cpennssi 06010uKa. B 3anueit nonycdepe npeacrasieHa COOCTBEHHO COCYAUCTON 000IOUKOH.

LVUTIapHOe TeJio cocymicTan obonouxa

pagyKKa
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Ha rpanune ¢ nepenneit noaychepoit oHa o0pazyer muInapHoe Tesao u paxyxkky. K muummap-
HOMY TeNIy TPUKPEIUISIOTCS HEPACTSHKUMBIC BOJOKHA PECHUTYATOTO IMOsicka (LIMHHOBOM CBA3-
| KH), BTOPOH KOHEI[ 3THX ‘BOJOKOH NPUKPEIUIIETCS K Kancyje XpycTaiuka. B yriy mepemHei
KaMephbl UMEETCS Pady’KHO-POTOBHYHBINH YroJi, B HEM pacroiaraercs CBs3Ka (rpebeHdaTas),
MIOAICPKUBAOIIAS IIIHAPHOE TEJIO U PALyXKKY.
3. BHyTpeHHss 000J104Ka. B 3aqHeli 1 OOKOBBIX YacTsX IJia3a MPEACTaBlIeHa ONTHYECKOi (3pu-
TEJIBHOM) ceTYaTKoii, cocTosamei u3 10 cnoés. B nepenneit nomxycdepe oHa NEPEXOIUT B IBYX-
CIOMHYIO HEONTHYECKYI0 CEeTYATKY, 3T CETYATKA BHICTUIAET MOBEPXHOCTH LIIMAPHOTO Tela.
: MecTo mepexoia ONTHYECKOI CeTYATKH B HEONMTHICCKYIO Ha3bIBACTCS 3y0UaThIil Kpai.

HeonTHYecKas
I ceTyarKka

poroBuma

— PaXy’KHO-POrOBHYHbIH yro

nepeJHaAsa KaMepa rjiasa

BeHO3HBIH CHHYC
OITHYecKaa

ceT4YarKa rpeGeHyaTast CBS3KA

aybuaTeiit
Kpait

Io C. Cabrol

Oco6eHHOCTH MCTONOrn4YecKoro CTPOEeHUA CTPYKTYPHbLIX KOMMOHEHTOB rra3a

Cxuiepa 006pa3oBaHa IUIOTHOM COEIMHUTEIHHON TKaHBIO, B KOTOPOM MEXIy My4KaMH KOJUIAreHO-
BBIX BOJIOKOH JIEXKAT yIUIOIIEeHHBIE (QuOpobaacTel. OCHOBHOE BEIIECTBO HEMPO3PAadHO, YTO 00Y-
CIIOBJICHO BHICOKMM COJIEP)KaHMEM B HEM BOABL. [IoMHMO KOJIareHOBBIX BOJIOKOH B OCHOBHOM Be-
LIECTBE JIEXKAT U DJACTUIECKHE BOJOKHA.

PoroBuma cocTout u3 5 cI0éB.

1. Ilepennuii 3muTeunii MHOTOCJIOMHBIN ITIOCKUN HEO-
POTOBEBAIOIIUNA SMUTEIUN

2. Ilepennsisi morpaHuYHasi TPEXMeEpHAs CETh, COCTOSAIIAL
MemOpana (boyMeHOBa U3 KOJUIareHOBHIX BOJIOKOH

ofos10uKa) IIOTPY’KEHHBIX B OCHOBHOE
BEIIECTBO
3. CobOcTBeHHOE BEIMIECTBO  COEAUMHHTENHHOTKAHHBIE ILIa-
POTOBHIILI CTHHKH, OOpa3oBaHHBIC IIa-
paIETbHBIMI TIYYKaMU KOJI-
Porosuma JIaT€HOBBIX BOJIOKOH M OCHOB-

HBIM  BeIEeCTBOM. Mexny
IUTACTUHKAMH U B HHUX JIeXKaT
OTpocyaThle IUIOCKHe (Hudpo-

OacTeI
4. 3agHas NOrpaHNYHAN COCTOHWT W3 ABYX CJIOEB:
MemOpana ([JecuemeroBa ® 3JIACTHYECKOrO U
00oJ101Ka) ® PETUKYJISIPHOTO
5. 3amumii dmMTe NIt OJTHOCJIOMHEIA IUIOCKHM DIIH-
TeIuH
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Cocynucras 0001049Ka rjaa3a

<

Cocynucras
000J104Ka

Pagyskka umeeT GopMy JUCKA, LIEHTPaIbHAs YaCTh KOTOPOrO COAEPHKHUT OTBEPCTHE — 3pavokK. Pa-

IIy’KKa COCTOUT U3 5 CIOEB:

Panyixka <

72

Ctpoenne poroBHIbI

membpana

POTOBHIIBE

1.

1o memfipama

Erer=Tsr=Ter=E At -

1. Hapcocyaucras
IUIACTHHKA

2. Cocyaucras
IUIACTHHKA

3. Cocynucro-
KanmuuIsipHast
IJIACTHHKA

4. ba3zajabHbIHA
KOMILJIEKC

(Mem0Opana bpyxa)

Mepennmii 3nuTeIMA

HapyxHublii
MOTPAaHUYHbIA CJIOMH

Cocynucrnlii c10i

BuyTpeHHui
MOrpaHUYHbII CcJI0#

Sanuuii >nUTe TN

«+— TIepe g I SIIET eJeit
mepeNHsMA 0T PaHIHASL

. coficTEeHHOE BelecTBo

3aEHAA 10T PAHITIHAL

06pa3oBaHa PHIXJION COENUHMU-
TENBHOM TKaHBIO, B KOTOPOH
MHOTO IMTMEHTHBIX KIETOK,
HEPBHBIX CIUIETEHHH U COCYIOB.

obpa3oBaHa COCYAaMM, MEXIY
KOTOPBIMH PacIONIarafoTCs PhiX-
7Jas COEOUHHTENbHAs TKaHb,
OUATMEHTHBIE KIETKH M ITyYKH
[TaJKOMBIIIEYHBIX KIIETOK.

OpENCTaBIcHa  KaILIIpaMy,
MEXIAy KOTOPBIMH pacrionara-
10Tcs GuOpoOIaCTHL.

COCTOUT U3 3 CIIOEB:

e HapyXXHBI{ KOJUIAr€HOBBIA
CIIOH,

e BHYTPEHHUH KOJIIAr€HOBBIA
CIIOH,

e (asanpHast MeMOpaHa.

OIHOCIIOMHBIM IUIOCKUM OIH-
TEJINH.

phIXJas COETUHUTETbHAS
TKaHb, Ooraras ¢ubpodna-
CTaM{ M IHUTMEHTHBIMHU KJIET-
KaMH.

MHOI'O COCYAOB, MEXIY KOTO-
PHIMH PACIOJIOKEHA DBIXJIas
COEMHUTENFHAs TKaHb, IIAI-
MEHTHEIE ¥ TJIaJKOMBIIICYHbIE
KIICTKH.

pBIXJIas COCIUHHUTCIIbHAA
TKaHb, IHUI'MCHTHBIE HW MBbI-
IMEYHBIC KIECTKU

MUTMEHTHBIH 3ITUTEIHN.




L

Crpoenne pagyxku

TIep e THEEE I T e

HADY#HEI IT0T PaHIYHEIN cI0H

COCYIHC TR CO0E

M BHY TP EHHIT [T0T PAHIYHEI 105
T ZAITHENA ATOHT eI

IlnauapHoe Tes1o

MUJINAPHOE TEJIIO COCTOUT U3

4/\

MuamapHoit KOpoHEI InnunapHOTro KOJILIA

OcHOBy muuapHOro Tena o6pasyer MUIMAPHAS MbININA. OHA COCTOUT U3 IIaJKUX MHOIUTOB,
Pacmionaraouxcsi B 3 HANpPaBJICHHAX: MEPUIUATBHOM, PaTHAILHOM U LUPKYJISIPHOM.

K unnuapHoii KopoHe NpHKpeIISOTCsS HHHHOBBI CBI3KH (BOJIOKHA PECHUTYATOrO MOSACKA), BTOPOH
KOHEIl KOTOPhIX (UKCUpyeTcs Ha xpycrammke. IIpu cokpamieHuu wu paccrabneHuy OUITHaPHOM
MBIIIIBI H3MCHACTCS CTENIEHb HATSXKEHHS LUHHOBOM CBASKH, YTO BEAET K U3MEHEHWIO KPUBU3HEI
XpyCTaHKa. :

[ToBepxHOCTS MUIMAPHOTO TeNa BBICTIAHA 2-CIOMHOM HEONTHUECKOMH CETYaTKOMH.

Xpycraguk. XpycTaniuk HOKPBIT KarcyJoH, o0pa30oBaHHON YTONMIEHHOH 6a3aibHoi MeMOpaHOiA.
Ha mepenneit moBepxuoctu xpycranmka k KaIICyJe MPUICKUT OTHOCIONHEIN SIIUTEIINMN.

XpyCTanuK COCTOMT U3 XPYCTATHKOBBIX BOJIOKOH, HPENCTABILIIOMMX cO00M MmecTUrpantoi pop-
MBI STTUTETHOLUTEL, CONEPHKAIIKE B LIUTOILIA3ME HPO3PAYHBINA GENOK — KPHCTAJIVH.
OO6pa3oBaHre XpyCTaIMKOBBIX BOJOKOH TPOUCXOIMT 3a CUET MENECHUs 3IUTENUATBHBIX KIETOK,
JeKamuX B NEHTPE XPYCTAINKa (AP0 XPYCTAIHKA).

Crpoenne xpycrainka

KACcyaa

T T BT
XP¥CTAMKOERIE BOJIOKHA

AP0

Ceruarka
CETYaTKa COCTOUT U3:

. Ontmyeckoif (3puTennHoii wacTw), 2. Heonrtmueckoii (csiemoii 4acTh), BbI-
PacroJIoKEeHHON Ha 3aHe00KOBOM IO- CTUJIAOIIEH IIOBEPXHOCT LIIUAPHOIO
BEPXHOCTH TJIa3a. TeJIa U 3a(HIO0 MOBEPXHOCTD PALYIKKH.
Beimonnser ¢yHKUMIO perenTopHOro Bommonnser  dyHxuuoo  cexpenum
anrnapara riasa BHYTPHUIJIa3HOH XHIKOCTH
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CTpoeHue HeoONTUYECKOWN ceTyaTKu

HeonTryeckas ceryaTka oOpa3oBaHa 2-CIIOMHBIM INIHATBHBIM SIIUTEIAEM.

® HAPYXHBIA CJIOW NpENCTaBlIeH KyOuue- o BHYTPEHHHI CJIOW NpeNCTaBIeH KyOude-
CKHMH KJIETKaMH, JISKAIIUMK Ha 0a3ajb- CKUMH IUTMEHTHBIMH KJICTKaMHU, JIEXKall¥-
HOI MeMmOpane. MU Ha 0a3aipHON MeMOpaHe.

Kaxap1i 1011 KJIETOK B HEONITHYECKOM CETIATKE MMEET CBOIO 6azanpHYyI0 MeMOpaHy.
CTpoeHue onTUYECKOn ceTyaTKu

Omriaeckas cetyatka cocTout m3 10 c108B. B Heil pacnonararorces Tena ¥ OTPOCTKH 3-X HEHPOHOB
3pUTENBHOM peIEKTOPHOM AYTH.

1. Teno nepBoro HepoHa JIEKUT B HAPYKHOM SIEPHOM CIIOE CETUATKH, & €T0 JCHIAPUT HMeeT
(opmy 1160 nanouxy, MM60 KOIGOUKH, T.€. B CETUYATKE €CTh KOTOOUKOHECYIIHE U MAT0UKO-
HeCyIIe HEUPOHEI.

2. Temno BTOporo Heif{poHa JISKUT BO BHYTPEHHEM SIEPHOM CIIOE.

3. Tperuii HeHPOH PACIONOXEH B FAHTIIMOHAPHOM Cioe. Ero akcoH BXOIUT B COCTAB 3PHTEIb-
HOTO HEpBa.

AKCOHBI ¥ TEHAPHUTH! BHIIEIEPEIHCICHHBIX HEUPOHOB 0OPasyloT MEXHEHPOHAIbHBIC CHHAICH B
Hapy>XHOM M BHYTPEHHEM CETYATHIX CIIOAX CETUATKH.

Cxema CTpPpOEeHUs1 ONTUYECKOWN ceTHaTKu U eé HGﬁpOHHaﬂ uenb

EJIeTKA IITMEeHTHOT O
AT e.JIA

meHmpur I Helfipona, rmveropni

topry mamouxn mmbo xonbouxm — CJI0H DAJIOYeK H KUJIﬁD‘IEK

v { — HapyKHaA [IEATLHAA MeMOpaHa
Hefipor I —

— HAPYIHEIA A0ePHEIH cI0i
i - a 2
— HAPYKHEIN CeTYATHIH 0
Hefipour IT — — PBHYTPeHHHI AFePHEIN 0

tm ( ”

fili
” ¥ ] '|1 r ! — HAPYYKHBIH ceTYATEIHA coaoil

mefipos T — % é z
— CJI0H HePBHEIX BOJIOKOH

— TaHTJIHOHAPHEIN cIo0i
axcoH ITT Hefipona BXoguT B cocTaR
3PHTEJBEHOT 0 HEpBa

BHYTPEHHAA IIIHATLHAA MeMOpana

Homumo BBIICYKa3aHHOK HEHPOHHOM IENMOYKH, B CETYATKE CYyIIECTBYIOT BHYTPEHHHE TOPHU30H-
TajlbHBIC HEHPOHHBIE €N, OOECIEYMBAIONINE B3aUMOACHCTBHE (HOTOPELENTOPHBIX HEHPOHOB.
CreioBaTenbHO, KIETOYHBIH COCTAB CETYATKH XapPaKTEPU3yETCsS MHOTOOOPA3HeM KIETOUHEIX (GOPM.

Kierkn ceT9aTKy M UX JIOKAJIU3 AN A

Hapy:xublii sizepHbIi cJioi BuyTpeHHuii siqepHbI cJI0k I'anrimoHapHbIii ci0i

a) TaIOYKOHECYIINe HEHPOHEI, a) OWIOJSPHBIC HEHPOHEI, a) TaHIJIMOHAPHBIC KIICTKH
0) KONOOYKOHECYI¥e HeUPOHbI ~ 6) TOpPH3OHTANbHEIE KIETKH,
B) aMaKpUHOBBIC KIECTKH
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THTMeHTHBIH oo

KoJabouKkH
TMATI0YKH

CHHATCH MeXKIy (POTOpeIenT oPHEIMEH,
GMIIOIAPHEIME ¥ TOPH3 OHT ABHEIMI

TOPHZ0HTAMBHELES KIETKH KIeTKaMH B HapyKHOM CeTYaTOM CJI0e
GrmonApHbIe KIeTKH

AMAKDHHOBBIE KJIETKH

romia CHEHATICEL MeyTy OHIto IapHEIM,

AMAKPHHOE BIMH H I'aBl JEI03HBIME KJI8 TK ahIL
EO0 BHYTPEHHEM CeTYaTOoM CJI0E

{vEOJUIEpOBO B OJIOKHO)

TaHT JE03HEBIE KJeTKH

Ilo E. Bofixoty, ix. Maymuury ¢ Hm3MeHeHITANE

IToMrMO HEHpPOHOB B CETYATKE UMEIOTCS KIIETKH HEHPOITINN:
e MIOJUIEPOBBI KJIETKH-BOJIOKHA,
®  ACTPOLUTHI, .
® MUKPOTTHOLUTH (Makpodarm).

Crpoenue (poTopenenTOPHBIX KJIETOK CeTYATKH

IMAJJOYKOBbIC K0JIOOUKOBBIE
(perenTopsl CyMEpPEYHOro 3PCHYS) (perienTophl JHEBHOTO 3PEHUS)
Ianoykor bl HefpoceHCOPHEIE KJIETKH Konfouxopbie HefipoceHCOPHBIE KISTKH
s HapPYKHEIH
IECKH — TG TI0JIY HCKH
fazanpHoe Temo . 3 Tt
PECHIIKHA = CRAIYI
OTIETT fazalLHOe TeJ0 PeCHITIKH
MIT 0XOHIIH s L L
B 3 JJIMIIC O, COCT OSIENT H2
BHY T eHEITT %
‘ JIHTEHOMH K ATUIH 1
IHOOTLIARMATHY e CK AL CermMeHT MIAT DX OHIPIE
e = IHIOILIATMATHY BCK AR
f ; CEeTh
A7po — ¥ F =E IePHEapPHOH
. N Agpo
| . AKCOH
B cocrase (bOTOpeHCHTOpHBIX KIICTOK UMCIOTCA CIICAYIOIUE OTACIIbI:
1. Hapyxupii 2. Cesasyommii 3. BHyTpeHHH 4. TlepuxapuoH S. AKCOH

CEerMEHT oTae]a CErMEeHT

)
i




1. Hapy:KHbIii CerMeHT B [IaJOYKOBBIX M KOJOOYKOBBIX HEHPOHAX HMPEACTABIECT co0oM CTOIKY
UIOCKAX MEMOPaHHBIX MEMIOYKOB — AMCKOB, KOTOPEIE 06pasyroTcs TyOOKHMH CKIIaJKaMK
IJIa3MOJICMMBL. '

e B majo4KoBBHIX HEHpPOHAX JUCKH M30JIUPOBAHBI, 4 B KOJIOOYKOBBIX MMCIOTCA IOJIYIUCKH,
KOTOPBIC HE M30JIMPOBAHBI OT IIJIa3MOJICMMBI.

e B Hapy)XHOM CErMeHTe TAI0YeK JIOKATH3YeTCs POJONCHH, a KOJIOOUYeK — HOJONCHH. IIpn
BO3JICHCTBUY CBETA IPOMCXOIUT PACHaJ] 3TUX MOJIEKYJ U, KaK CICJCTBHE, BOSHUKACT HEPB-
HEIA UMITYJIbC B 3pUTEIHHON HEPBHOM AyTe.

2. BuyTpennmii cerMeHT. B manouKoBBIX HEHpOHAX MMECT TaKOH XKe AUAMETP UTO U HapYKHBIA
cerMeHT. B K0nGOYKOBBIX HEHpOHAX €ro AWamMeTp 3HAUYUTEeNbHO Oonblie, YeM Yy HapyXHOTO
cerMeHTa. Bo BHyTpeHHEM CErMEHTEe MalodeKk U KONOOYEeK pacronaraloTcs MUTOXOH/PHH, JH-
JOIUTa3MaTHIecKas CeTh, OIUPUO0COMBL. B KOIOOYKOBEIX HEMPOHAX UMEETCA JLIMIICOUT, CO-
CTOSIIMH W3 KPYIHOU JUITHIHON KaIlIH, OKPYKEHHOM MUTOXOHAPUAMH.

3. TlepuMKapHoOH COACPKUT AIPO GOTOPEHENTOPHOM KICTKH.

Ceruarka ria3a JeloBeKa MHBePTHPOBaHHAs, T.c. epeBepHyTasd. OHa Tak paclonoXeHa B Iasy,

4TO 0OpalieHa K CBETY BHYTPEHHEH IMHaIbHOM MeMOpaHoH, a He CII0eM Iallo4eK 1 konbouek. CBeT

IIPOXOJINT 9epe3 BCe CIIOU CETUATKH, IPEeXKIe YeM HOMaaeT Ha (pOTOPEeNTOPHBIE KIETKH.

Ceryarka

Crnepa

CocymircTas obomodxa

®yHKUUOHarmNbHbIE CUCTEMbI Fra3a
N CTPYKTYpbI, Ux dhopmupytouine

1. Porosuma
JIuonTpuyeckasi cucreMa

(CBETOIPEIOMIISIOIINN anma-
pat) — mpencTaBisIeT coOoH oIl-
THUYECKYIO CHCTEMY, COCTaBJIEH- ‘
HYIO U3 JIUH3 U GUIBTPOB 3. CTexJI0BHIHOE TEJIO } ‘
(>xejieo0pa3HOe BELIECTBO,
3anoJIHsIoNIee 32JHIOI0 KaMepy
rJja3a) ‘

2. BopsimucTasi Bjara
(KAIKOCTh, 32 0THAIOIIAST }
HEePETHIO KaMepy Iiasa) ‘

4. XpycTrajauk

AKKOMOJAIMOHHLIN anmapar —

dokycupyeT u300pakeHUE Ha / 1. Panmyxkka 1
ceTyaTke M PEryJupyeT HHTEH- - 2. TuamapHoe Teao
¢ IMHHOBOI CBA3KOM

CHUBHOCTB €€ OCBCILICHUA

CBeT04YBCTBUTEIbHBIN
(penienTOpHBII) anmapar

—

\

3pHTeHLHaH YacTh CeTUATKU
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OpraH o60OHAHUS

Opran 0OOHSHYS BKJIFOUAET B ceOs:

1. OcHoBHOi opran o0OHSIHMS, paconoxed- 2. BomepoHa3anbHbI 000HATEILHbIH OPraH,
HBII B 00OHSATEIBFHON 00JIACTH CIU3UCTOM PAaCIIOIOKEHHBIA B COSIMHUTEILHOM TKAHU
000JI0YKH HOCA. OCHOBaHMSI IIEpEeTHEH TPETH HOCOBOM IIEPETO-

POIKH.

CTpOGHﬂE 00 0HATeMBHOr0 YT eI

MMimpockomrieckoe ¢TpoeHIe Ve TpaMHKDOCKOIITYIeCK0e ¢TPoeHIe

I. OGoHATeMLHBIH YT e IHl

L MIIKP OB O CHEKI
a) ofoHATeLHEIE pﬁcmmy B

@) obomaTemuan fymana

00 0HATeIEHAA IYKOBHITA
B} AKCOH ]

ol OeHIPHT 06 0HATeBHOM KIIe TKH
1, ObomaTemHAT KISTKA:

r) TeJao KJIeTKI

.

2. Togmep:saie arIas KIe TKa

Tesn 0f0HATeEHON KIeTKH
IO} DeHgpHT .

[ aKcoH 00 0HATeBHOMN KIeTKII
3. BasambHafg KIeTKA  ——— |

I1. TMopmesxaluas ¢oe IEIITEBHAL
TKAHE (cofCTReHHAA ILTACTHHK A
CJOT3ELC T L)
HepPEHEIe BOJIOKHA (JeHIPHTEL
06 0HATEMEHBIX KIeTOK)

B MOaIePIKIB AFLIAA KIeTKA
fazanEHAA KIeTKA

Gazamemas Membpana

00 0HATEeBHEIC JKRJIe3Bl  —— |

IIo A.A. Bumnnmcory, JLK. Tutoroii ¢ meMeHeHHAME

Opras 000HAHUA COCTOUT HU3:

1. MHoOropsizHOro HUJIMHAPHYECKOI0 2. Tlopnexamiei coeTUHUTEIbHOMN
IMUTEHUSA TKAHHU

B coctaB snutenus opraHa OOOHSHUS BXOIAT CICOYIOMUC KICTKHN

1. DBumojsipHble HeHiPOHbI — 2. Iloppepxxusaroniue 3. bazanbHble KJIETKH,
3TO PElENTOPHbIE KICTKH KJIETKH, BBIIOJIHAIOIINE BBIITOJIHSIOIIHE KaMOuas-

ONOPHYIO (QYHKIHUIO HYyI0 (QYHKIHIO




l. PenenTopHble KJIE€TKM OpPraHOB OOOHSHHS OTHOCSTCS K OunonapHeIM HeliponaM. OHu
MMEIOT: KOPOTKHH OynaBOBUIHBIH (OPMBI JEHIPHUT, HA TIOBEPXHOCTH KOTOPOIO MOTYT OBITH
160 PECHUYKH, THOO MEKPOBOPCHHKH, TIO3TOMY

B COCTaB OpPraHoB 00OHSHMS BXOJIST 2 THIA PEeUENTOPHBIX KJIETOK:

4/\>

KryTukoBbie KIeTKH MuKpoBoOpcHHYATEHIE KIETKH

Ha mmasmonemme MHKPOBOPCHUHOK M PECHHUYEK JIOKAJIN3YIOTCA XEMOPELCOTOPHEIE MOIJICKY-
JIBI, B33HMOHCﬁCTBy10H1HC C Iaxy4YnMHU BCIICCTBAMMU. '

2. Ba3sanbHble KJIETKHM — KICTKH KyOH4Yeckoi (OpMBI, IPHIEKAT K 6a3ambHOM MeMOpaHe,
MMEIOT IJINHHBIC BBIPOCTHI, KOTOPBIE CONEPIKAT IyYKH aKCOHOB PELENTOPHEIX KIETOK 060-
HATCIBHOTO SIUTENHA. BEIONHIIOT KaMOHATBHYIO QYHKIHMIO — 32 CUET 3THX KIETOK pere-
HEPUPYIOT PELIENTOPHbIE KIETKH. :

3. Homaexkamas COCIMHNTENbHAS TKAaHL. B coenuHWTENbHON TKAaHU, BXOAAMICH B COCTAB
OpraHoB OOOHSHUS, PACIOIAralOTCS MHOTOUYKCIICHHBIE OOOHITEIBHEIE (6oymMeHOBEI) xee-
3bl. FIX BBIBOJHBIE IIPOTOKHU, CONEPIKALINE CIU3HCTHIN CEKPET, OTKPHLIBAIOTCSI HA ITOBEPXHO-
CTU O0OHATEILHOIO SIUTEIH. :
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BTOopu4YHOUYYyBCTBYIOLLME OpraHbl YyBCTB

OpraH cnyxa u paBHOBecCHS

Opras cityxa 1 paBHOBECHS SBISETCS MEPUPEPUIESCKON JACTBIO CTATOAKYCTUUECKOM CHCTEMBI.

B cocras OopraHa ¢Jyxa i paBHOBECHSA BXOIAT.

Hapy:xHnoe yxo Cpennee yxo BuyTtpennee yxo
® YyIIHas paKOBHHA e OapabaHHas IOJOCTh e yIUTKa
® Hapy>XHBIU CIIyXOBOM MPO- @ CIIYXOBBIC KOCTOUYKHU e 2 MEmoykKa
X0n e 3 MONYyKpY>KHBIX KaHaja

e (OapabaHHas MEpPETIOHKA

Cpeguee yxo:

fapabamHasg MOTOCTE L
Hapysaioe yxo : CIVXOBEIe KOCTOYKH

YIIHAA PaKoBHHA S BuyTtpenmree yxo:

HAPY/KHEIH CJIVXOE 0 IPoXom IOJYKPY>KHBIe KAHAJBL

fapabamman mepemoHKa MPIHOYKH

VIHTEA

BHyTpeHHee yxo

BuyTpenHee yxo cocTOUT U3 2 JacTeii:

1. KocTtHoro siaGupunra 2. Tlepemonuartoro JadupuHTa

KocTHblii 1a0HpHHT OKpyKaeT MeperoHIaThIi, KOTOPBIA MMOBTOPSIET €0 CIOXKHYI0 (GOpMY, BKIIIO-
YaIoNIyIo B ce0s:

SRR e o Rt

YIUTKY, B HEH pacrmonaraercs 2 MemIoyka, cofep)kamue 3 MOJyKPYKHBIX KaHaa, B
aMITyJISIPHBIX PacIIMPEHU-
AX, KOTOPBIX UMEIOTCS

KOpTHEB Opra’ CJIyXOBbI€ MATHA CJIyXOBbIe rpedemKku
|
Opras ciyx OpraH paBHOBecHS
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TlepenorraaTbiii aabupreT

MONYKPYKHEBEIE KAHATRL FIHTKA

s

e i s ol o R

MELIOYKH

Coryxoeofi rpebemmox

Kopruee opras

CtpoeHue ynuTKu

VIIuTKA TIpeACTaBiIseT cobol KOCTHY0 TPpyOKy, 3aKpyUeHHYIO0 B Ghopme crupand BOKPYT KOCTHOTO
CTepKHS (MOIHOIIyCa).

Ha axcuansHOM cpese (cpese, CAENaHHOM BIOJIb OCH) BHIHO, UTO CTEHKa YIUTKA 00pa3oBaHa KOCT-
HO# TKaHBIO — KOCTHBIH Ja0MPUHT. BHyTpU KOCTHOrO NaOMpHHTA, IOBTOPSS €ro X0, pacmoa-
raercsa yJAMTKOBBIA KaHAJ, NMEIOIHUH TpeyronbHyro ¢opmy. CHapyKu OT HETO HaXOQUTCA MpO-
cTpaHcTBO (J1ecTHHIBI). CBepXy OT YIHMTKOBOTO KaHala — BECTHOY/IsIPHAS JICCTHHIA, 8 CHU3Y —
GapaGaHHas JeCTHHIA, 3aII0JJHCHHbIE IEPAITIMPOH.

CTeHKa yIUTKOBOrO KaHaua o6pa3oBaHa: BECTHOYISPHON MeMOpaHOH, 6asunspHod MeMOpaHO# 1
CIIHPAIBHON CBA3KOH, Ha TIOBEPXHOCTH KOTOPOI JIKHUT SIUTENHH (cocyameTas mosiocka). B mpo-
THUBOIOJIOXKHOM YTy OT CIUPAIbHON CBI3KH pacronaraercs mum6. Ilox mamMOoM JIeKUT Capaib-
HbIii TaHTJIN.

MMKpOCKOHVI‘-IeCKoe CTpoeHue YNUMTKOBOro KaHarna

KOCTHBIA JabupusHT MOFHOIYC

YIHTKOBBIH KaHa

CIpaNbHAA ILIAC THHKA

BeCTHOY/IAPHASA JIeCTHHIIA
YIHTKOBBIH KaHAT BecTUfyApHAn MeMOpana
HOKPOBHAM IVIACTHHEA

COCYTHTCTAA MOJIOCKA— TIEMO

CIMPATHHAA CBAIKA
CIHMPATTHHAA INTACTHHKA

B T AHT JIE
fazuwinpHas MeMOpaHa CIHP AL HbIH TIHEL

fapabanHan JIeCTHHIA

ITo FO.M. Adanacsery, H.A. FOprmoit
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Sage o el T

Hapy»xHast CTeHKa YJIUTKOBOIO KaHala 00pa3oBaHa COEIMHUTEIBHOTKAHHOM CHHpAIbHO#
CBSI3KO#, Ha KOTOPOIl IexuT cocyauctas nojocka. CocyaucTas mMojiocka 00pa3oBaHa MHOTO-
PSITHBIM SMUTENHEM, €r0 OTINYUTEIbHON OCOOEHHOCTBIO ABISETCS HaIWIUe KPOBEHOCHBIX CO-
CYI0B — anmvuIspoB. OYHKIHS COCYAUCTON 000IOUKH — POXYKIMS IHAOIMMQBI, 3aOTHSIO-
IeN YIUTKOBBIA KaHAIIL.

CTeHKa yIMTKOBOTO KaHaia, o0paliéHHas K BeCTHOYILIPHOH JIECTHHIIE, 00pa3oBaHa pencHepo-
BoOif MemOpaHoii. OT0 TOHKOQUOPHIIIIpHas MeMOpaHa IOKPHITa CO CTOPOHBI YIUTKOBOTO Ka-
Hana TJIOCKHM SIUTEIHMEM, a CO CTOPOHBI BECTHOYJSAPHOH JIeCTHHIEI SHAOTenHueM. BectuOy-
napHas MeMOpaHa ¢ OIHOM CTOPOHBI MPUKPEIUICHA K CIIMPAIbHON CBA3KE, & C APYTrOd CTOPOHEI
K aumOy. JIuM6 oOpa3oBaH COCTUHUTENBHON TKAHBIO M JIEXKHUT B KOCTHOM BBICTYIIC CTEPXKHS
yautky (Moxuonyca). K BectuOyispHOU Ty6e nuMba MpUKpPENsIeTcsa IOKPOBHas IIACTHHKA.
JIHO yIUTKOBOTO KaHayia 00pa30BaHO 0a3MJISAPHOM IJIACTHHKOM, KOTOpas COCTOUT M3 palu-
albHO OPUEHTHPOBAHHBIX IYYKOB KOJUIATEHOBBIX BOJIOKOH, 3aKIIOUEHHBIX B aMOP(HBIA Mar-
pukc. Co CTOPOHBI YIAUTKOBOTO KaHaIa Ha Ga3MIAPHON IUIACTHHE JIEXHUT CHEIUAIN3UPOBAHHBIN
CEeHCOPHBIH dUTe nii (KopTHeB opraH — opraH ciyxa). Co cTopoHs! 6apabaHHOM JIECTHUIBI
Ga3wapHas IUIACTHHKA BBICTIAHA DHIOTEINAIbHBIMY KIIETKAMH.

KopTueB opraH

Knerounbiii cocTan KOPTHEBOT0 OpraHa

1. MomnepxuBamliue KJICTKH, 2. CeHco3nuTenaNbHbIE
Jexanye Ha 6a3wIsIpHOi MeMOpaHe (4yBCTBHUTENBHBIC) KIETKH, JICXKALIE
- Ha TIOJICP KUBAIOIINX KIETKax
Hapy:xubie Buyrpennue Hapy:xuble Buyrpennue
KJIETKH KJIETKH KJIETKH KJIETKH
Kiretku — cTosi6n!1 1. Kmerku — cTon6st
®aranroBEIE KIETKA 2. @anaHroBbI€ KIETKI

ITorpanudHBIE KIETKA
Ionnep>xuBaromue KIeTKA

CtpoeHue KOpTHEBa OPraHa

BectubynapHad necTHrUa

e BectuGynapuas

EEgEEs..  MemOpana
”ﬁ‘f",g':%&ix\

YIMTKOBBIW X0A LN’W

Hapysnbie Kx1eTkH-Qananrs HNokposnas
Hapyxusie memGpana
BOJTOCKOBLIE

KJAETKH

Knrerku
TeH3ena

BHyTpeHHAR
BOJIOCKOBAR
KNeTKa

3 Gy Basunapnan
W 155 B CronBuarme
17 Cnupanbouan KAeTKH

Heps CrupanbHw#
numMB

Bapabannas nectnnua TIo C. Leblond, Y. Clermont
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KneTtkn-crondsl coequHsI0TCs JpyT ¢ IPYroM, 00pa3ys B HEHTPE KOPTHEBOIO OpraHa TPEyroNbHOMI
(hOpMBI TYHHEJIb.

KieTku KopTHEBOTO OpraHa, MPHISKAIIUe K TYHHEIIO CO CTOPOHBI CIIUPAIbHON CBA3KH, HA3BIBAIOT
Hapy>KHBIMH, & PUIIEKAITHE CO CTOPOHBI TUMOA — BHYTPEHHHMHU.

YJIpraMI/IKPOCKOHI/I‘leCKOQ CTPOECHHNE CCHCOIMUTECIUAIBHBIX KJICTOK KOPTHEBOI'0 OpraHa.

1. HapyskHble BOJIOCKOBBIE KIeTKH — KJICTKH IWIHHAPHIECKOH GOpMBI Ha alTMKAIBHOM 10-
BEPXHOCTH UMEIOT KYTUKYJSIPHYIO IUIACTHMHKY, 4€pe3 KOTOPYIO IPOXOIAT HEIOABIIKHBIE
MUKPOBOPCUHKH — CTEPEOLMIINH, PACIIOIOKEHHEBIE HECKOJIBKO PALOB.

2. BHyTpeHHHE BOJIOCKOBBLIE KJIETKH — KyBIIMHOOOpasHOW ¢opmbl. Ha ux moBepxHOCTH
TaK-)Ke UMEIOTCS CTEPEOLIIINY, JIEKAIINE B OOUH PSLII.

Hapymﬂhle CEeHCO3MHTeJHA b HbIE ) BHYTPEHHHE CEHCO3MHTEMHANbHbIE
KJIIETKH RJIIETKH _
| CTepe o HIIHH

KYTHKYJIA

MHTOXOHAPHH

AApo

CHHANTHYECKHE
NY3bIPEKH

HePBHbIC OROHYAHUS

WHHepBays 4yBCTBUTENBHBIX KIIETOK Pa3IdIHA:

a) BHyTpeHHHE BOJOCKOBBIC KICTKH B OCHOBHOM ITOJIYYAOT 4yBCTBUTEILHYIO (addepeHTHyro)
HHHEPBALMIO, T.€. OHU UHHEPBUPYIOTCS JEHAPUTAMU KIETOK CITUPATLHOTO TaHTIIHS.

b) K HapyXHBIM BOJOCKOBBIM KJIETKaM IOIXOMASAT B OCHOBHOM 3(Q(EpEHTHBIE HEPBHBIE BOJIOKHA,
SIBJISIIOLIMECS aKCOHAM¥Y HEWPOHOB BEPXHEOIMBAPHOI'O KOMILIEKCA TOJOBHOTO MO3Ta, KOTOPHIS
BXOJAT B YJIUTKY 4epe3 CIIyXOBOM HEPB.

OpraH paBHOBecCUS

Opran paBHOBeCHS BKIIIOUAET B cebs:

CayxoBble rpedenikmu CiayxoBble IATHA
(xpHCTBI) (Maxymer)
Pacnonararorcs B aMITyISIPHBIX PACIIUPEHUIX Pacnionararorcs B CTEHKE 3JIAIITHYECKOTO
IIOJIyKPYKHBIX KaHAJIOB U cpepUIecKoro MEIIOYKOB
Pearupyror Ha H3MEHEHUSI YTIOBOTO YCKOPE- SABnArOTCS peLenTopamMu rpaBUTalvY, a TaK-
HYS (PELETTOPHI YTJIOBOrO YCKOPCHUA) XK€ pearupyioT Ha BUOpaIMOHHbIE KOJIe0aHus
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Mukpockonuyeckoe CTpoeHUe CIyXOBbIX FPe6ellKoB U CIyXOBbIX MATEH

B cocrase CIIYXOBBIX IIATCH U FpCGCIHKOB HUMCIOTCA:

OHOPHI)IC KIICTKH CGHCOprIe KJICTKH

kierkn I Tuma xieTku II Tmma
(TpylIeBUOHBIC KIETKH) (CTONOYATHIC KIETKH)

= -y

CyxoRoe IATHO Cryxopoii rpefemor

KVII0.T

OTO0JEITEL
CTVOeHIICTaA MEMG]_) AFLA

CRHCOPHEBIE KJIeTKHI

OIIOPHEIE KJIe TKIL
HePBHBI BOJOKHA . CeHCOPHBIE KJIeTKEH

ONOPHEIe KJIeTKH

HepBHEBIE BOJOKHA

B ciyxoBBIX Ipebelikax CeHCORUTENNAIbHEIE KIETKH OKPYKEHBI JKeJIe00pa3HbIM, IPO3PavuHbIM
KYHOJIOM, 2 B CIIyXOBBIX IISITHAX Ha MOBEPXHOCTH CEHCOPHOTO SITUTEIHS PacloiaraeTcs CTyIe-
HHCTas OTOJHMTOBA MeMOpaHa, coleprKalas KPUCTAILIH KapOoHaTa KaJbIUs — OTOJMTHI.

¥ TPpaMEKPOCKOINTY e CKoe CTPoeHIe (eHCOIMITeNTATEHEIX KIIeTOK

knetka Il Trma

kaetka l Toma el (cTonbuaTad KIeTKa)
{TpyIeBHpHoi (opnie) e ‘ T i
CTepeoIpunT — Tep oI

CGHCOpHHe KJICTKU OPraHOB PABHOBCCHS, B OTJIIMIMEC OT CCHCOPHBIX KIJIIETOK OpraHa Ciiyxa, Ha alu-
KaJIbHOM IIOBEPXHOCTH HUMEIOT HEC TOJIBKO HEIIOJABUXKHBIC CTEPEOMMIINMM, HO U OAHY IIOABHIKHYIO
PECHUYKY — KUHOIMMUIMIO.
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BKyCOBaH CeHCOpHasA Cucrema

[epudepnueckast 4acTh BKYCOBOTO aHAN3aTOpa — 3TO BKYCOBbIe MOYKH. OHU pacronararTcs B
MHOTOCJIOVHOM IUTOCKOM SITUTENNH COCOYKOB S3bIKa (TPUOOBUIHBIX, XKETOOOBATHIX, IUCTOBUIHBIX)
Ha ry0ax, 3a7jHel CIIMHKE TJIOTKH.

cTonoruyeckoe CTpoOeHNe BKYCOBbLIX NOo4YekK

BxycoBas mouka uMeeT OBaIbHYIO (hOpMY, Ha UX BEPIIMHE NMEETCS BKYCOBasd I0Pa, KOTOpas OT-
KPBIBACTCS BO BKYCOBYIO IMKY (YITyOJICHHE MEXIY SIUTEINATFHBIMY KISTKAMHU).

BEYCOBAA IIOP A

CERTJAR e VIKHEe CeHCOMIT e EIATEHEL e

TI0IIRATIE AL IS HILE TR,

Yrénvmeie” KIeTKIH

CBeTJObIE IELTITEOPITY e CHHE KJIe TR

faraEHEIe KISTKH

7 1 3 2
R 3 A T ) P ) B o N 8 pibn 5 DATAJRMHAS NIEI\WIU]_]RH?(

%

Knerounblii cocTaB BKYCOBbBIX HOYEK

i e St g S e,

CeHcodnmuTeINAIbLHBIE Honpep:xxuBarwuime bBazannHbie
KJIETKH «TEMHLIE» KJIETKU KJIETKH
CaeTtiible y3KHE KIECTKH CpeTJible TMIHHAPUYECKTE KIETKH

CeHcodnuTeTHANbHbIE KJIETKH BOCIPUHUMAIOT NUILEBbIE M HENUINEBHIE Pa3IpaXKeHUs, FEeHEPH-
PYIOT U IepearoT UMITyJIbCH addepeHTHBIM HEpBHBIM BoJoKHaM. Ha Bepmune cencosnurenyais-
HBIX KJIETOK UMEIOTCS MHOTOYHCIICHHBIE MUKPOBOPCHHKH, B MeMOpaHe KOTOPBIX PacIloiararorcs
cnerduIecKue perenTopHble OeNKn, a MeXAy BOPCHHKaMU — aAcopOeHT (Al KOHLEHTpUpOoBa-
HHUS BKYCOBBIX BemiecTB). IIpm amcopOuuy BO3IEHCTBYIOIIMX MOJIEKYJ MPOMCXOIUT M3MEHCHME
KOH()OPMAIMK PENENTOPHBIX OEIKOB, JIOKAIFHO M3MEHSETCS MPOHUIAEMOCTh MEMOpaHBl CEHCO-
SHUTENUATLHBIX KJIETOK, TeHEpUPYyeTCs MOTEHIHAN. B pe3ymbTaTe 9T0r0 KIeTKa BBIIENseT MeHa-
TOP, KOTOPEII BO3IECHCTBYET Ha HEPBHBIE BOJOKHA, (HYOPMUPYIOMIKE CHHANCHI HA CEHCO3IMUTEIMAIb-
HOH KJIETKE.

HonpepsuBamine KIETKH BHIIOIHIIOT HE TOJIBKO ONOPHYIO QYHKIUIO, HO U IPUHMMAIOT y4a-
CTHE B CHHTE3€ aICOpOEHTa.

Ba3zanbHble KJIE€TKH BKYCOBOH JIyKOBHUIIB — 3TO KaMOHaJIbHBIE KIIETKH, 33 CUET HUX IPOUCXOLUT
OOHOBJIEHHE CEHCOSUTENMATBHBIX U MOIIEPKABAIOIIIX KISTOK.
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CepaoeyHo-cocyaucTasa cucrema

B cocras Cep,I[e‘IHO-COCYI[I/ICTOI\/’I CHUCTEMBI BXOOAT:

Cepaue KpoBeHocHblIe cocyabi JIumbarngeckne cocyabl

@yHKIHY cepAeYHO-COCYAUCTOH CHCTEMBI:

1. TpaHCHOpT U pacHpeneseHue Mo OPraHu3My KPOBH U TUM(BL.
VYdactue B o0ecrieueHur ToMeocTa3a 1 0OMEeHa BEIeCTB.
I'azoo6meHn.

VY4actre B TEpMOPETYIAIUH (TEPMOOOMEH).
VY4acTre B MMMYHHBIX PEaKIMIX OpraHu3Ma.

ol

Knaccudpuxanus KpoBeHOCHBIX COCYIOB:

ApTtepun Cocynpt Bennt
MHKPOIHMPKYJIATOPHOrO pycia

Crenka apTepuil ¥ BEH COCTOUT U3 TPEX 000JI0UeK:

Buyrpennss o6onouka Cpenuss 0601049K2a Hapyxnasa o6onouka
(t. intima) (t. media) (. adventitia)

CTpOCHI/Ie CTCHKHU COCY/iOB

Aprepa Bena
t. intima ; t. imtinna
|
t. media 1
L t. media
t. adventitia t. adventitia

Mo O H. Adamaceesy
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Aprepur — 5T0 cocyzibl, 06eceunBaloOmIe PACIPeNe/IcHHe U TPAHCIIOPT KPOBH B OpraHusMe. B
3aBUCHMOCTH OT FeMOJUHAMHUYECKHUX YCJAOBHMH (OABICHUS KPOBU U CKOPOCTH KPOBOTOKA) COOT-
HOIIEHHE MBIIICYHBIX 3JICMEHTOB U DJIACTUYECKUX BOJIOKOH B COCTaBE CpemHEH 000JIOUKU apTepuit
pasnuuHo. I103TOMy IpH3HAKy BEIIEISIOT 3 THIIA APTEPHIi.

Tunbi apTepun

/l\A |

MBIIIeYHOT0 THIIA SJIaCTHYECKOr0 THIIA MbIIeYHO0-31aCTHIECKOT0 THIIA

CtpoeHue apTepuii MbllLEYHOro TUNa

BuyTpennsisi 060109Ka » OHIOTEIUATbHbIC KIETKH, JeKallye Ha 0a3aib- I
(t. intima) HOI MeMOpaHe.

IMompHmoTenManbHbIN CI0M (PHIXJias COSIUHM-

TEeNbHAs TKaHb).

BryTpenHss1 amacTudeckas MeMOpaHa.

Cpennsisi 060/109Ka > CrnupanbHO pacroiOXKeHHBIC IIaIKOMBIIIEYHBIE
(t. media) KIJIETKH, KOJIJJAT€HOBBIE U DJIACTUYECKHE BOJIOK-
Ha, aMOp(HOE BEIIECTRBO.
Hapy>xHas snactudeckas meMOpaHa.
/ Hapysxuasa o6omouka

Prixnas COCIMHHUTCIbHAA TKaHb, COCYbI, HEP-

(t. adventicia) BbI, HEPBHBIC CIICTCHUSL.

AOPG FHIO0T AL HOH KIe TKEH

B? TREHIHY TIOIEI0 T e MANE MBI ¢I0k
00K
H A BHYTPeHHAA 310¢ THYe CKRAA
menbpara
cpemman TEAIKOMEIHeYHebIe KIeTKH
oloaoura
HAPVEHAA SIAC TIS CKAH
}%npymﬂ MeMEpaHa
ol omodca cocyx

CTtpoeHue apTepuit anacTM4eckoro Tmna

K sTOMy TUmy OTHOCATCS KpYIHBIE COCYIbI, IONYYAIOIHE KPOBb HENOCPEICTBEHHO U3 CEPAIIA HIIH
U3 IyTU aopThl. MIX CTEHKa JOJKHA BHIIEPKUBATH U CTIIQKHUBAThH yaap KpoBU. B CBA3M ¢ 5TUM HMe-

IOTCA CIIEAYIOIIME 0CO0EHHOCTH CTpOCHUA:

e B CpCIIHeﬁ oboouke COCyJa 3JIaCTHYCCKOr'O THUIIA MMCIOTCS OKOHYATHIC 3JaCTHUYECKHE MeM-

ﬁpaHm, CBSI3aHHBIC B C€IUHBIA Kapkac 3JaCTHYCCKHMMM M KOJUIArCHOBLIMU BOJIOKHaMI/I; MCKIOY
OKOHYATBIMU M€M6paHaMI/I JIEXKAT KOCO PACIIOJIOKECHHBIC IO OTHOIICHUIO K MCM6paHaM riaag-
KOMBIINICYHbIC KJICTKH.

e HapyxHas u BHyTpEHHSS JIaCTHIECKHIE MEMOPAHbI OTCYTCTBYIOT.
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BHYTPEHHAA 060004

ODEOHYATEIE 3JIAC THYECKIIE Memﬁpa}mx

TIATKIHE MEOIHTEL
cpemHag oboxowma

Hapy#HaA ofiodouca

BeHbI %

Berbl — 570 cocy i, KOTopbIe 06eCIeIHBAIOT OTTOK I ACTIOHMPOBAHUE KPOBH, a TAKKE 0Oeceun-

BalOT 00MeHHyI0 dhyHKImIO. [JaBinenue KPOBH B HUX OTHOCUTEIBHO HU3KOE, II09TOMY 31aCTUYECKHI

Kapkac pasBuT ciabee, 9eM B apTepusx.

® Hapyxuas u BHYTpeHHSS snacTHICCK e MeMOpaHbl OTCYTCTBYIOT I Cabo BEIPAXKEHBI.

° Komm4ecTso riragkoMbImIeuHbIx KIETOK B 060I0YKAX BeH 3aBHUCHUT OT TOT'O, IBUKETCS JIU KPOBb
O] IEHCTBUEM CHIIBI TSDKSCTHU WK IIPOTHB HeE. ‘

° Emié onuoit 0c06€HHOCTBIO SBACTCS HaMMIHe (y 50% Ben) kinananos, KOTODBIE NIPEACTABIISIOT
co0ol mymIMKATYpY BHYTpeHHel 060s104KH. [l0BepXHOCTD KIIAaNaHa BHICTIIAHA SHIOTEIINEM,
OCHOBA KiIallaHa — PEIXIIAs COENMHUTENbHAS TKAHb ¢ GOJBITHM KOTHYECTROM KOJIJIAT€HOBBIX U

SJIaCTUYECKUX BOJOKOH. B MmecTe OTXOXICHUA KJiallaHa pacroararTca TIagKOMBIIMICYHBIE
KJIETKHU.

—  EJIalIaH

- ﬁx‘{*’;“'}‘ .
P WJ'__!(",“’ 5] 2w
e <A t. mitina
M T , ;
t. media




Knaccudmkauus BeH

B OCHOBY K.TIaCCI/I(bI/IKaHI/IH BEH MOJIOKEHA CTCIICHDb PAa3BUTHUS U JIOKATIHU3asd MBIINCYHBIX 3JICMCH-

TOB B UX CTCHKC.

4//\—»

1. Be3aMpblIlIeyHOro THIIA

BeHbl MO3roBLIX  000JIOYEK,

CeTYaTKU, CeIe3EHKU, KOCTeH

1. Co caabbiM pa3BUTHEM
MBIIIEYHBIX 2JIEMEHTOB
Bewns men, mia, BEpXHen
YaCTH TYJIOBUIIA, BEPXHSAA
I10Jias BEHa

I'nagxoMBEBIIeuYHble KISTKA
PacIoNIOKEHBI B CpeAHen

Benbl

11, MBIeyHoro THIa

2. Co cpenHuM pa3sBUTHEM

MbIIIEYHBIX JIEMEHTOB
HawnGonrpias rpymnma BeHO3-
HBIX COCYZIOB T€Ja U BEPXHUX
KOHEUHOCTEH, IuieyeBas BeHa

" nagxoMEBIIICUHbIE KIETKA
pacIoIoKeHbl B cpeaHen

3. C cwIbHBIM Pa3sBUTHEM
MBIIIEYHBIX 3JIEMEHTOB
Benpennas BeHa, HIDKHSIS

1oJiast BEHa

I'nagxoMpelmieyssie KICTKHU
PAacCIIOJIOKEHEL BO BCEX TpéX

000J104Ke 1 HApY:KHO# 000/104KaX 00os10uKax
Cocynbl MUKPOLIMPKYNATOPHOrO pycna
Temoxanun/uIsIpbl ApTepuoJinl Benyubl ApTepHoJioBeHyJIsIPHbIe AHACTOMO3bI !

MuxpouupKyIATOPHOE PYCIO — 3TO KOMIUIEKC KPOBEHOCHBIX COCYIIOB, o0ecreunBaroNux peryi-
M0 KPOBEHAIIOJIHEHUS OPTaHOB, TpaHCKaHI/IJIJmpHLII‘/'I 00MEH U JPEHAKHO-ACTIOHUPYIONTYIO q)yHK- [ ]
IIHIO. '

K ATELILILAT

APTePIHOJIA

B eHYIIA

Kanunnsapbl

Kammiispsl — caMble TOHKUE coCy/bl guamerpoM 4,5—11 mxm. O6pasyror ceTy, NeTH, KIIyOOUKHU.
BHYTpeHHss TIOBEPXHOCTD KaNMIIIPa BRICTIAHA JHAOTENHANLHBIMU KJICTKAMM, JICKAINMI Ha
GasanbHON MeMbpare. B 1yIumuKaType MeMOpaHbl PACIIONOKEHB! KAeTKH MEPAUMTDI, C HapyKHOU
CTOPOHEI MEMOPAHBI PACTIONOKEHE! aJBEHTHIHANbLHbIE KJETKH 1 TOHKAE KOILIATCHOBBIE BOJIOK-
Ha, TIOTPY’KEHHBIE B aMOP(HBIA MaTPUKC.
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AJBECHTHIHAIBbHAA KIICTKA

SEHOOTSMHATLHAA KIeTKA

TTePHLIHT
dasanbHasA MeMOpaHa !

HEPBHOE OKOHIIAHIIE

THunel KANUIISAPOB

coOMaTH4eCKuii (enecTpupoBaHHbII nep@opupoBaHHbI
® CIUIOLIHAS SHAOTENWANbHAsd © B SHIOTEIHAIBHBIX KIETKaX © MeppOpUpOBaHHbIN SHI0TE-
BBICTHJIKA U uCcTOHYeHHUS ((heHecTpsl), Tvi (TIOpBI B SHAOTENHANb-
e crulomHas 0Oa3ambHas MeM- © CIDIOIIHAsS Ga3aibHAs MeM- HBIX KIETKax) U
Opana Opana ® IpephIBUCTas Oa3aibHas
MeMOpaHa

denecTprr
Pacnomararorcs B
Hawnbonee pacipocTpaHeHHEIM OHIIOKPUHHEIE OPTaHBI, Oprassl KpOBETBOPEHUS,
THI KallUJISIPOB: MIOYKH, MeYeHb
MHOKap/I, CKeJICTHAS CIM3UCTas 000JI0YKA TOHKOM
Myckynarypa, [THC, nerkue KUIIKA
ApTepuonbi

Aprepuonsi, o BeIpakeHuto .M. CedeHoBa, SBIAIOTCS KpaHAMH COCYAMCTOH cucTeMbl. Mx oc-
HOBHas (QYHKIKS — PETyILIHI KPOBOTOKA U Iepepacnpernerienue kposu. CTeHka 06pa3oBaHa Tpe-
Ms 000JI0YKaMH:

T. intima > 1. DHgoTenuii nexut Ha 6a3anbpHOM MeMOpaHe
 , 2. ToHKas IpepHIBUCTAs BHYTPEHHSS DJIaCTHYE-

CKas MeMOpaHa

T. media 1-2 cnos HMPKYIAPHO PACTIONOKEHHBIX TIa]I-
KOMBIIIEYHBIX KIETOK, JIACTUYECKHE U KOJUIa-

T'CHOBBIC BOJIOKHA, aMop(i)HOC BE€IIECTBO

v

T. adventitia Prixnas coequuuTensHas TKaHb
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BeHynbl

OcHoBHas QyHKIHSA BEHYJIbI: MPEHAX U IEOHUPOBAHIE KPOBH, yJaJIeHIE METa00IUTOB U3 TKaHEH.
BenyJibl nocTkanuJAsipHbIE -------- P> cobmparejbHbIE ------- P> MBIIIeYHbIE

CreHka BEHYJ TaKXe COCTOUT M3 TPEX 00oxouek. Bo BHyTpeHHEH 0005109ke 3HAUUTEIBHOE KOJIH-
9YECTBO IEPHUITUTOB. B MOCTKAMUIUIAPHBIX BEHYJIAaX HET CpeAHEW 000JI0UKH, B UX CTEHKE IPUCYTCT-
BYIOT JIMIIb OT/IEJIbHEBIC TIIaAKOMBIIICYHbIC KJICTKH, OJHAKO IIPH YBETHUCHUN KanuOpa BEHYyJI KOIH-
YECTBO MBIIIEUHBIX KJIETOK YBEITHINBACTCS.

B BeHynax MBIIEYHOTO THIA YETKO BBIPAKEHBI 1—2 CIIOS TJIaAKOMBIIIEYHBIX KIETOK. DJIacTHYe-
CKHX BOJIOKOH B BEHYJIaX 3HAUUTEIHHO MEHBIIIE, YEM B apTEPHOIIAX.

ApTepuornoBeHynsipHbie aHaCTOMO3bli

ApTepuoJioBeHyAIpHbIe aHACTOMO3bI (ABA) — 3TO KaHabL, -KOTOpBIE HAIIPABIAIOT KPOBb U3
apTepUaIbHOTO 3B€HA HEMOCPEACTBEHHO B BEHO3HOE, MUHYS LIUPKYJISAIUIO B KaIIMJUIAPaX.
Oynxuuu ABA:

1. Perymsmms KpoBEHAIOJIHEHUS OPraHOB, MECTHOTO U OOILETro NaBJIECHUSA KPOBH.

2. Mobunuzanys JenOHUPOBaHHOM B BEHyJIaX KPOBH U
CTUMYJISIIIUS BEHO3HOT'O KPOBOTOKA B CTOPOHY CepAlia.
ApTtepuronuzanys KpoBU.
4. Tepmoperymsmnus.
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Kinaccudpuxanua ABA

4/\

IoaymyHTBI IIyHTHI

Be3 cnenmaabHBIX AONOJTHATEIbHBIX Co cnenuaaIbHBIMA COKPATHTEIbHBIMHA
COKPATHUTEIBHBIX CTPYKTYP CTPYKTYpPaMu

e e n )

BO BHYTPeHHeii 000J104Ke B cpeaHeii 000104Ke
(UIyHTBI STUTENMOUTHOTO THIIA)

oS

MpoCThIE CJIOKHBIC

IMosymyHTBI

Apreprona u BeHyNa CBS3aHHBI KOPOTKMM IIMPOKUM KaIlMLIIPONOHoOHBIM cocynoM. IIpu 3Tom
cOpaceIBaeMast KPOBB SBILIETCS CMEIIAHHOM.

apTepHoJa BeHyJIa




IITyHTHI Ge3 cienMaabHBIX COKPATATEALHBIX CTPYKTYP

Peryssuus KpoBOTOKa OCYHIECTBIIAETCS 338 CUET MBILIEYHBIX KIETOK cpenHel 000I0YKH apTEPUOIL.
CopaceiBaeTcs apTepuanbHas KPoBb. ‘

apTepHoJa BeHyJIa

IIyHTHI CO CrIeNHATbHBIME COKPATHTEILHBIMA CTPYKTYPaMH

Bo BHyTpenueii 06omouKe mynTa ckomienre B cpexHeii 06oouke KPYIHbIE KIETKY OBAILHOM

IPONONEHO  PACTIONOMEHHBIX TIIaAKOMBIIEY-  (HOPMBI — IMUTETHONAHBIE KiaeTKH (E-kierkn)
HBIX KIIETOK.

B TIOAPHIOOTCINAJIBHOM CJIO€ OHHU O6p213y}OT
TaK Ha3bIBACMbIC MOAYLEEYKM WIA BaJIMKH.

IIpu cokpaleHn: OHH MEePEKPHIBAIOT MPOCBET
IIyHTa

HapyKHAas1 060104Ka
cpeqHas 000I0UKA
BHYTPeHHSISI 060/1049KA

NoAyIeYKa

nonepevYHsli cpes

MmpoCThIE CJIOKHBIE

SMHTEJTHONHbIE
KJIETKH
( E - kietku)

apTepHoJa BeHYyJIa apTepHoIa BeHYyJIa
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JinmdaTudeckne cocyabl
DOyHKIUAN:
e [0 3THM COCYJaM U3 OPTaHOB U TKaHeil OTBOIATCS IPOAYKTHI OOMeHa,

® QOCYHICCTBJIACTCA OTTOK TKAHEBOM XKUOKOCTH,
® BBIBOIITCA HHOPOOHBIC YaCTHUIIDI,
e OCYIIECTBISAETCS MUTPAINS TUM(OLUTOB.
Knaccudukaumsa numdaTtmieckux cocynon
JumpaTuyeckne KanMLJIAPbI ------ P> mocTKanuuIApbI ------ P 3KkcTpa- U MHTPAaOpPraHHbIE
auMbaTudecKkue cCoCyAbl ------ > aumdparuyeckue CTBOJbI ------ » riasHbie JuM@paTHYECKHE

CTBOJIBI (TPY/AHOI MPOTOK M NPaBLI JUM@ATHIECKHI TPOTOK).

JinMbaTHyeckue KAMMLISPbI II0 CBOEMY CTPOCHHIO MOX0XKH Ha KPOBCHOCHBIE KAIIMILIAPBL, HO

UMEIOT OTJINYHS:

1. DHpoTenHMalbHBIE KIETKH JTUM(ATHUECKUX KaMULIPOB B 3—4 pa3a KpynHee, Y4eM Y TeMOKaIIMII-
agpoB. Ha ux MHTEpCTHIHAIBHON IOBEPXHOCTH MHOIO IHTOINIA3MAaTHYECKHX BBIPACTOB, & B
[IUTOILIa3ME MHOTO JIM30COM.

2. Kpasg sHEOTENHAIBHBIX KISTOK HAKIaABIBAIOTCA APYT Ha Jpyra. B MecTe UX KOHTAaKTa MMEIOTCS

memn 0,5 MKM. '

BasansHas MeMOpaHa OTCYTCTBYET MM HMEETCS TOHKAs IIPEPHIBUCTAs MEMOpaHa.

4. C oKpyXKarolel COSANHNUTENbHON TKaHBIO SHIOTEIUAIBHBIC KICTKH CBA3AHBI KOJIATCHOBBIMU
dubpumnamu (cTpONHBLIME (GHIAMEHTAMH, JIPYroe Ha3BaHue — SKOpHbIC). OIHAM KOHIIOM
OHM IIPUKPEIVISIOTCS K MeMOpaHe SHIOTENUaIbHEIX KIETOK B MECTaX MX KOHTAaKTOB, & APYTUM
KOHIIOM BILIETAIOTCS B IPOIOJBHO WAYIIUE KONIAreHOBBIE BOJIOKHA, OKPYIKAIOMINE KaIIMIILAPbL.
IIpn HAKOIUIEHWH >KMAKOCTH B TKAHAX SKOPHBIE (DMIaMEHTHI HATATUBAIOTCA, Kpas SHIOTEIH-
aJIBHBIX KIETOK CMEINAIOTCS, Yepe3 OTKPHIBAIOIIHECS MIENH B TMM(QaTHIECKNS KaNMIIAPhI IPO-
HUKACT TKaHEBasl )KUAKOCTb.

(O8]

- THMpATHIeCKHHE KRANHILIAP

> KOJTAreHOBbIC BOJIOKHA

IHIAOTSTHATLHAA KIIeTKA

™ cTpomHbIe (pHIAMEeHTEI

Ipu yBenMueHHH Kamubpa MuMGbaTHIECKHX COCYOB B HX CTEHKE MOABJLETCS OazanbHas MeMOpa-
Ha, YBEINYMBAETCS KOIUYECTBO COSTMHUTENBHON TKAHHU U [IaJKOMBIIICYHbIX KIETOK.

B cTeHKax CpeIHMX M KPYIHBIX JAIM(AaTHYECKHX COCYA0B, IT0 aHAJIOTHH C KPOBCHOCHBIMU COCY-
namu, uMeercs 3 060m04ky. OTIMYUTENBHON 0COOCHHOCTRIO TaKUX TMM(paTHIECKUX COCYIOB fAB-
JIIETCS HaHUre OOJBIIOTO KOJIMYECTBA KIIANIAHOB.

Y4acTok IuM(paTHIECKOTO COCy/ia MeXIy 2 KiallaHaMH Ha3biBaeTca JuManrnon. Jlnmbarnde-
CKHH COCY] IPeCTaBIIeT cobO 1enouKy JMM(paHTHOHOB, IO KOTOPEIM My IbCHPYET JIUM(a.
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Cepaue

OyHKIMYU cepalia:
1. Cepaue — opras, IpUBOASALINIA B JBYDKEHIE KPOBb.
2. Cepnue — pedrekcoreHHas 30Ha, MOANEPKUBAIOIIas HEHPOTeHHBIN TOHYC BCEX COCYIOB.
3. Cepale — HCTOYHHUK MMITYJIECOB, TOHU3UPYIOLINX MO3T.
4. Cepnue BbipabaThiBaeT OMOJIOTUYECKY aKTUBHBIE BEILIECTBA.

CTpoeHMe CTeHKU cepgua
CreHka cepalia cOCTOUT U3 3 000I0ueK:

1. DupoTenuaidbHEBIC KIETKH, JeXKalie Ha 0a3aabHON
DHA0KAP] MeMOpaHe.
2. TlomsupoTenuanbHBIN CIOU U3 PHIXJION COCIUHHU-
TEIbHON TKAHU.
3. MBpImeyHo-31aCTHUECKUINA CIOH.
4. Hapy»XHBI! COEqMHUTEIbHOTKAHHBIN CIIOH.

=y

CoxkparutenbsHble (paboune) KapAHOMUAOLUTEL.

Muoxapa 2. KapanomMuonuThl NpOBOISIIEH CHCTEMBI.
3. PrIxias coeqMHUTENBHAS TKaHb, COCYIbI, HEPBEI,
HEPBHBIE CIUICTCHUS.
1. CoemunmTenbHOTKaHHAS OCHOBA.

dnuKap 2. DOmnwnrenuanbHbIE IIOCKHE, JIeXanye Ha 6a3anbHoN
MeMOpaHe, KIEeTKH.

L 3HIOKAPH
___ postokHa IIypxiHE e

—  DIEIOE AP

- —[— MK AP

Mwuokapg

B coctaBe Muokapza paznudarT 2 THNA KAapAUOMUOIUTOB:

COKpaTHTeJIbeIe KapauoMUuOIMThI Kap)II/IOMI/IOIII/ITLI IIpOBOIHIl].[Cﬁ CHUCTEMBbI
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CoxpaturenbHble (pafoune) KAPANOMHOINTLI — 3TO BEICOKOCIEIUAIN3UPOBAHHEIE KIETKH
IIPSMOYTONBHOU (OPMBI, CHIIBHO BBRITSHYTHIE (mimuHa — 50—120 MM, mmpura 15-20 Mxm). B
IIEHTPE KIETKU pacrnoiaraercs 1-2 dapa. Y yenoBeka B MUOKape IpucyTcTByeT oT 10 mo 13%
JOBYSIEPHBIX KiIeTOK. CHapyXu KapIHMOMHOLUTH IOKPBITHl CApKOJEMMOM, OHA COCTOUT W3
IIa3MOJIEMMBI B 0a3albHOM MEMOpaHbI, B KOTOPYIO BILICTAIOTCS KOJUIAar€HOBBIE BOJIOKHA, 00-
pasyroniye Hapy KHbIM CKEJIET KapIUOMHOIUTOB. KapAnoMUONUTE HUMEIOT BCE OpTaHeIIbl 00-
niero HasHadeHust. Oxoio 30% o6bemMa NUTOIUIA3MBI 3aHUMAIOT CUIBHO Pa3BETBICHHBIE MHUTO-
XOHIIpHH, 00pa3yone MUTOXOHIPUATBHBIH PETUKYIYM. 3HAYMTENHHYIO YacTh IUTOILIA3MEI
3aHAMAIOT MUOPUOPUILITEL.

BO0JOKHO MHOKApIA,
opazoBatHOe
KapIHOMHOLIH TAMEL

KapTHOMEOLET ECTARDYHEIH THCE E

KapanoMuonuTsl KOHTaKTHPYIOT MEXIY co00i M 00pa3yioT BETBSIMMECS aHACTOMO3UPYIOLINE
(GyHKIMOHANBHBIE BONOKHA. TakuM 00pa3oM, «CepIedHOe BOJIOKHO» — 3TO IIENOUKa U3 Ips-
MOYTOJIBHBIX KJIETOK.

KapauomuonuTsl mpeacepauil IMer0T oTpocuaTyio GopMmy, UX [UIMHA B 5 pas, a MIMPHHA B

2,5 paza MeHbIIle, YeM Y JKEIIyJOUYKOBBIX KapIMOMHOIMTOB. B HMX HaXOIWTCS MEHBIIE MHO-

(Gubpumn, oxHako passuta mepoxosatas OIIC u komiuieke ['OJbIKH, YTO MOXKET CBUIETENb-

CTBOBATh O CEKPETOPHOM (PYHKIUH MpEeACEepIHBIX KapIUOMUOLUTOB. B IUTOMIa3MaTHISCKIX

TpaHyliax JIOKaIu30BaHbl NOPMOHAJIBHO aKTHBHbIE NEeNTHIbI, HAIPUMEP: HATpUypeTHde-

CKMii PaKTOp, OKa3bIBAIOIINI TMIIOTEH3UBHBIN 3 GEKT Ha COCYIBL.

KapauoMuonuTsl npoBoasiniell cMCTeMBI. DTO KJIETKH, KOTOPHIE TEHEPUPYIOT U MIPOBOIST

UMITYJIbCBI, BEI3LIBAIOIINE COKPALICHN KapAUOMHUOLIUTOB. Takue KIeTKH pacloiaraloTcs B CU-

HYCHO-TIIPEACEPIHOM Y3IIE, IPEACEPIHO-KEIyA0UKOBOM y3ie, myuke ['mca, BomokHax I[lypku-

Hbe. B cocTaBe yka3aHHBIX CTPYKTYP B Pa3IHYHBIX COOTHONICHUSX IIPEACTABICHBI 3 OCHOBHBIX

THIIA KJIETOK:

1. Kaerxu Bogurensi purma (Ileticmexepuslie kinerku). OHE UMEIOT HECTAOMIBHEIN IOTEHIH-
aJI TIOKOs1, IOTOMY YTO MX MeMOpaHa JOITyCKaeT MPOTEUYKY MOHOB HATPHS, YTO MPUBOAUT K
JENoJIpU3aliy MeMOpaHbl M IeHepaluy MOTeHIHalla ACUCTBUS. Y 3I0POBOTO deJOBEKa
KIeTKH nenoispusytorcs 70 pa3 B MuHyTy. Ilon BInsHUEM HEPBHBIX U TOPMOHAIBHBIX UM-
IIyJI5COB MOMET M3MEHATHCA CKOPOCTh NEMOJIApU3allMy, OJHAKO HAYajo JENOJIIpU3alluy,
T.€. CIIOCOOHOCTH K ACHOISIPU3alUY U TeHEPAINH COKPATHTEIHHBIX UMITYJILCOB, 3AJI0KEHA B
TEHETUYECKOM NPUPOLE MEHCMEKEPHBIX KIETOK.

2. IlepexogHble KJIETKH IIepenaroT Bo30yXIeHUE OT MEHCMEKEPHBIX KJIETOK K pabouum Kap-
muomuonuTaM. OHM IPEACTaBIIOT COOON TOHKHE BBEITSHYTHIE KIIETKH C MaJIBIM KOJHUYECT-
BOM MHODUOPUILIT.

3. BouiokHa Ilypxmabe. KpynHbie KIeTKH, ¢ HEOONBIIUM SAPOM, B HHUX HAXOIUTCS Majo
MHOGUOPHILT 1 MHOTO TrKoreHa. Knerku [lypkunbe pacosararoTcs IpyIaMy Wik CII0s-
MH, OTAEIIEHBI OT OKPYKAIOIIUX KIIETOK IIPOCIONKON COEIMHUTEILHON TKaHMU.

Anukapa,

Onukapn — 3T0 ToHKast GUOPO3HO-3TacTHIECKass 000J09YKa, TOBEPXHOCTH KOTOPOH BBICTIIAHA Me-
30TeNMEM. B IIOBEpXHOCTHOM CII0€ 3MMKapia MHOTO KOJJIATCHOBBIX BOJIOKOH, BO BHYTPEHHEM CJIOE ;
MHOT0 3JIACTUYECKUX BOJIOKOH. DMHUKAP/ ITIOTHO CPACTACTCS C MHOKAPIOM. 1
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OQI'aHbI KPOBETBOPEHUA U UMMYHOIreHe3a

DYHKINY OPTraHOB KPOBETBODEHHS:
1. OGpasoBanue pOPMEHHEIX SIEMEHTOB KPOBH M JTUMBI — FEMOII033 U TUM(OII033.
2. Ynanenue u3 KpoBH U JIMM(BI MOTHOMINX ¥ ITOBPEXK IEHHBIX (OPMEHHBIX 3JIEMEHTOB.
3. JlemonupoBaHue KPOBM U JTUMQEL ;
4. ObecrnedyeHne reHETUIECKOrO HOCTOSHCTBA KIETOYHOTO COCTABA opraHusMa (pacmo3HaBa-
HHC M yHHTOXXCHUE PA3NIMYHBIX aHTUTE€HOB, B TOM YHCIIE Ty>KEPOIHBIX M OITyXOIEBHIX KiIe-

TOK).
Knaccupuxanus opranoB KpoBeTBOpeHHst
HenTpanbubie Hepudepnueckue
OTBETCTBEHHBI 3a OTBETCTBEHHBI 3a
aHTHI'eHHEe3aBHCHMbIH IreMoI033 aHTHIeH3aBHCHMBbIi IeMoII033
1. KpacHbIi KOCTHBIM MO3T 1. JICCO — numdonanas cucteMa cimu3u-
2. Tumyc CTBIX 000JIOYEK MHUIIEBAPUTENLHOIA,

JBIXaTeNIbHOM, MOUYEIIOIOBOM CUCTEM
2. JlumdaTuueckas cucTeMa KOXH
3. JImmbaruueckue y3isl
4. Cene3éuxa

MopdodyHKkUMOHanbLHbLIe 0CO6GEHHOCTH
KpOBEeTBOPHbLIX OpraHoB

1. Hamwume nByx CTpyKTYpHBIX KOMIOHEHTOB:

4//\

I'emaJbHOTO KOMIIOHEHTA CTpoMaIbHOT0 KOMIIOHEHTA
KJI€TKH KPOBHM, HAXOJSIIHECS Ha Pa3jInd- KJICTKH, (POPMUPYIOLINE MUKPOOKPYKEHUE
HBIX CTaIHAX CO3PEBAHUSA JJI KPOBETBOPHBIX KJIETOK

Mexny 5THMH KOMIIOHCHTaMH CYHIECTBYET TECHOE CTPYKTYPHOE U (PYHKIIMOHAILHOE B3au-
MOZEHICTBHE.
2. IlocTOsHHOE HPHUCYTCTBHE B OPTaHAX KPOBETBOPEHHS HCXOIHEIX KPOBETBOPHBIX KJIETOK —
CTBOJIOBBIX KPOBETBOPHBIX KiIeTOK (CKK).
HocTostHHAs COPTUPOBKA ¥ BHIOPAKOBKA KPOBETBOPHBIX KIIETOK.
‘ 4. CBoeobpasue MEKPOLUPKYISTOPHOTO PyCiIa:
® 3aMeIeHHe KPOBOTOKA,
® BBICOKOE I'MIPOCTATUIECKOE JaBJIECHHE,
®  KaIULIPE! HEHECTPUPOBAHHOTO U EPHOPHPOBAHHOTO THIIOB,
¢ HAMYMC B NMOCTKANWJIIAPHBIX BEHYNIAX [PU3MATHYECKOTO SHOTENHS, YEPe3 KOTOPHIl
H30UPATENBHO PEIUPKYIUPYIOT KPOBETBOPHBIE KIIETKH,
° HamMiue COUHKTEPOB B MOCTKANMIIIPHBIX BEHYNAX CETE3CHKH, 06eCTeTHBARONIIX ne-
IIOHUPOBAHUH KPOBH,
¢ HAIHYHe aHTUICHHEMPOHHUIMAEMOTo Oaphepa (reMaToTHMYCHBIN Gaphep).

(O8]
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LleHTpanbHble opraHbl KpOBETBOPEHMUS

KpacHbIn KOCTHbIA MO3r

KOCTHBI! MO3T Pacojiaraercs BHYTPH KOCTEH ¥ IMEeT MOy KUAKYI0 KOHCUCTEHIMIO. Y B3pPOCIIOro
YeNoBEKa PA3IMYaloT KPACHBIA KOCTHBIA MO3r, KOTOPBIH C BO3PACTOM 3aMELIAeTCA Ha JKEJIThIi
KOCTHBI M03r. YV peGeHKa KPaCHBINA KOCTHBIM MO3T 3aIIOJHACT HOJNIOCTU INIOCKUX KOCTEM, a TaKkKe
nradu30B U SUUGU30B TPyOUATHIX KOCTEH.

" ryfuaToe BelecTEG KOCTH

i Mer AKAPHOLIET

TeMOII03 THYeCKIHe KJIeTKII

CIHY ¢ OITHEBIHA KATTLLIIAD

AIITOINIT BI

ITocTeneHHOe CHIUKEHNE YMCIIa TEMOIOITHICCKIX KIETOK M YBEJINYCHHE YUCIIA aIUITOIUTOB BEACT
K (DOpMHUPOBAHUIO JKEITOr0 KOCTHOTO MO3ra Y B3pOCIIOTO YEIOBEKa.

| ry@uaroe BeliecTEO KOCTH

——  ANIIIOLILIT BI

BeHYJIA

| apTepHosa

3aMelnieHre KpaCHOrO KOCTHOTO MO3ra Ha JKeJITHIH 3aBepiaercs K 18 rogam.

ExeNHEBHO KpacHBI KOCTHBIA MO3r BbIpaOaTbiBaeT okoso 200 MMLIMApAOB 3PUTPOIMTOB
1 10 MITHapaOB JIEHKOIUTOB, KOTOPHIE BEICBOOOXKAAIOTCA B KPOBb UEPE3 CTEHKY €r0 CHHYCOWI-
HBIX KallUUISIPOB.

Kpacublii KOCTHBIN MO3I' BKIIIOYAET:

TemManbHBI KOMIIOHEHT CtpoMajbHBI{ KOMIIOHEHT
IpeAcTaBieH nponudepupyommmMy, nudde- NPENCTaBICH KIETOYHBIMH M HEKICTOYHBIMHU
PEHIUPYIOMUMICS U CO3PEBAIOIIMMH KIIETKa- 3JIeMEHTaMu, (QOpPMHUPYIOIUMH TPEXMEPHBIN
MH KpOBHU CTPYKTYPHBIH Kapkac (MUKPOOKPYKEHHE)
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FemanbHbIN KOMMOHEHT KpacHOro KOCTHOro Mo3ra

Paznuynble THUTBI KIETOK KPOBU 00Opa3yroTcs, COIVIACHO YHHMTAPHOH TeopHH KpPOBETBOPEHWS,
U3 eIVHON CTBOJIOBOI KpoBeTBOpHOIi KieTkH (CKK).

OcHoBHble cBoWcTBa U xapakrepuctuku CKK

1. TlonmumoTeHHOCTh — CIOCOOHOCTH zxn(i)(bepeHquOBaTLca B Pa3IMYHBIX HATPABJICHUIX U 00pa-
30BBIBATH BCE TUIIHI KJIETOK KPOBU U JIUM(EI.

2. Camomozep:kanne — CIIoCOOHOCTh coxpansaTh B mporecce AeneHus mya CKK. Cymectsyer
2 MeXaHU3Ma CaMOTIOAICPIKAHUS:

e generre CKK accumerpuyHO, T.€. aCCUMETPUYHBIM MHMTO3, IIpA KOTOPOM OJHA W3 JI0-
YepHUX KJIETOK He auddepeHuupyercs (KOs MaTepUHCKOI KIETKH), a Apyras Jo4ep-
HSISI KJIETKA B pe3yibTaTe cBoer muddepeHnupoBky oOpas3yer 3peiible KIETKU KPOBHY,

e u3 CKK mpu kaxngom aenennu obpasyrorcs ase CKK mnu e muddepenmupyromuecs
kieTtkd. [Ipu 3ToM COOMIONAeTCs paBHOBECHE MEXIY YHCIIOM JEJICHMM, YBEINYNBAIO-
mwx konmaectso CKK ¥ IeseHuii, CBS3aHHBIX C HOSBICHHEM 3PEIbIX KIETOK.

3. Penupkymsanus — cnoco6Hocts CKK BRIXOOWTH B KPOBOTOK, 3aT€M MOCIE MUPKYIIAIUY B KPOBH
BO3BPAIATHCS B PA3INYHBIC KPOBETBOPHBIE OPTaHBL.

4. CKK HaxomsTcs BHE MHUTOTHYECKOTO LMKIA, T.€. B Gy Imepuone, U KpaHe PEOKO IENATCS, He
oTBeuaroT Ha (akTopsl AudGEePSHIUPOBKH, IO3TOMY KPOBETBOPEHHUE MOANECPKMBAETCS 38 CUET
notomkoB CKK.

5. Huskas konnenrpanus CKK B kpoBeTBopHBIX opranax (1: 103 ) u kpoBu (1: 10%.

FlemouuTOMO33

I'emonuTOm033 — 3TO Tporecc 00pa3oBaHUs KIETOK KpoBH. OCHOBHBIE 3Tallbl IPEICTABICHBI B
TabnuIe, U3 KOTOPOH CIeqyeT, 9YTO Ha BTOPOM 3Talre KPOBETBOpeHHs B pesynbrare meneHns CKK
06pa3yroTCs IOTYCTBOJIOBbIE OJIUrONOTeHTHBIE pononadaishsie kietku (KOE — 9) u (KOE - JI). B
otouune ot CKK, sTm KieTku:

e CIIOCOOHBI K CAMOIIOIIEPKAHHUIO, HO 0OPa3yrOT He BCE TUIIBI KIIETOK KPOBH, T.€. UX CIIOCO0-

HOCTB K mudepeHImpoBke OTpaHIEHa;

®  [TOIBEPKCHBI BIUSHUIO Pa3IMYHEIX (PaKTOpOB AU GEPEHIMPOBKH (TIOITUHOB).
Ha III srame kpoBerBOpenms obOpasyiorcs yuumnotreHtHBe Kietku (KOE-I'M, KOE-3, KOE-M
u T.1.). KitleTku 3Toro srama KpoBETBOPEHHUS TAKXKe CIIOCOOHEBI B CaMOIIOANEPIKAHUIO, OJHAKO, (-
depeHIupysICch B 0OJHOM HalpaBJICHUH, OHA 00Pa3yIOT OJUH THII 3pEJIbIX KIETOK KPOBU.

MopdodyHKLMOHanbHbie 0COGEHHOCTU KITeTOK NepBbiX 3 3TarnoB KPOBETBOPEHUS

Knerku I, IT u III 3TanoB KpoBETBOPEHUS HE UMEIOT MOpdonornyeckux pasnuauid. ITon Mmukpocko-
IIOM OHH BCE IOXOXKH Ha Majble JUMGOLUTHI, T.e. 5TO HeOONbINHe KIETKH guamerpoM 8—10 ux
¢ 6a30(QUIbHOM IUTOMIA3MOM. BONBIIY0 YacTh KIETKH 3aHIMAET SIPO.

B mpomecce nuddepeHIUpPOBKE STHUX KIETOK MPOMUCXOMUT PEapaH’KMPOBKA TEHOB B COCTaBE HX
JHK, T1.e. mporeccs! auphepeHnupoBKY IPOUCXOIAT Ha YPOBHE F€HOMa, M OHHM HE COMPOBOXKA-
FOTCS] U3MEHEHUSIMH B MOP(QOJIOTHH KIIETOK.

Kitetku I, II u III sTamoB crmocoOHBI 00pa30BHIBaTh KOJIOHMH KPOBETBOPHLIX KJIETOK, II03TOMY HX
Ha3pBaroT KOE (xonoHuy 00pasyromyie eIuHALEL).

BriepBbie KOJIOHHH KPOBETBOPHBIX KJIETOK OBLIN OTKPBITHI B SKCIIEPUMEHTE II0 IIEPECAIKe KPACHOIO
KOCTHOTO Mo3ra oT fgoHopa k permmueHty (Till u Mc Colloch 1961).

B XBOCTOBYIO BEHY OOJYYCHHOH MBIIIY BBOJWIN CYCICH3HIO KJIETOK KPacHOI'O KOCTHOI'O MO3ra
MEIIHU-T0HOpa. Ha MoBEpXHOCTH CeNe3éHKH penunueHTa Habmronanu obpasoBanue y3enkos. Ilpu

THCTOJIOTHYECKOM HCCICIOBAHMH KaXKIABIA TaKOM Y3€JI0K OKasaJiCa KOJIOHHEH KPOBECTBOPHELIX KIIC-
TOK.
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Cxema akcrnepumeHTa

800 p.

SUEIOP ' PRIEIITeHT

K OJI0HETEL
EPDEETEODPHEIX
KJIeTOK

ceneIeHKA ﬂﬂHﬁpﬂ CeJeseHKA PelEmIETeHT a 2

B mampHemmx OKCIICPUMEHTAX OBLIIO II0Ka3aHO, 9YTO BCE€ KJICTKHU KOJIOHHHU ABJIAIOTCA IIOTOMKaMHU
OJHOH KpOBGTBOpHO_fI KIICTKH. KpOMe TOT'0, UCCIICOOBAHMsI ITOKA3aJIN, YTO BOCCTAHABIUBATH KPOBC-
TBOPCHUC Yy PEIUITUCHTA CIIOCOOHBI M KIIETKHU CeNIe3EHOUHBIX KOJIOHHﬁ, T.€. B KOJIOHUHA IPUCYTCTBO-
Balln KJICTKH, CIIOCOOHBIE BOCCTAHABIIMBATD KPOBETBOPCHHUC. Taxoi IIPOIICCC HA3bIBACTCA PEKJIO-

HUPpOBaHME.
500 p.
KIETKH
KIETKH KPacHoro %
cenesEHOMELDE i

KOCTHOTD MO3Ta .

KONOHIT
OoHOpA
PeLIOmeHT A

|

%WWW*%

PeINIHeHT

CeaesEHKa

OO

PexsionnpoBanre KPOBETBOPHBIX KJIETOK IIMPOKO HCIONB3YeTCs B KIMHHKE. B HacToslee Bpems

KOJIOHMH KPOBETBOPHBIX KJIETOK MOJIY4YaloT in Vitro.

Ha IV sTame kpoBeTBOpeHUS 00pa3yroTcsd KJIeTKH-01acThbl. B 5TUX KiIeTKax HAaUYMHAIOTCS CIICIH-
¢buueckre CHHTE3Bl. [IPOAYKTH CHHTE30B IOCTEIIEHHO HAKAIUIMBAIOTCA B LUTOILIA3ME KICTOK, B
pe3yJbTaTe 4ero M3MEHSIOTCA MX MOP(OJIOTMIECKHE MPU3HAKU, YTO HaéT BO3MOXKHOCTH IIPOCIe-

JTUTH MOCJICIOBATEIbHBIC CTANN X CO3PEBAHUS, T.€. BRICTPOUTE CXEMY KPOBETBOPECHMS. i
PaccmoTpuM moipoOHee 3Tansl KPOBETBOPEHHUS PAa3INYHBIX KIETOK KPOBH.
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FpaHynouuTOonoas

I'paHynOIMTON033 — 3TO MPOIECC CO3PEBAHUS B KPACHOM KOCTHOM MO3T€ I'paHyJIOIUTOB: HEUTPO-
¢buoB, 6a300MI0B U 503uHOGIIIOB. PAHHIM NpenecTBeHHUKOM 3TuX KieTok spigerca KOE-I'M.
B KO0CTHOM MO3T€ BBIIENSIOTCS KIeTKHU 6 MocaeoBaTeIbHBIX CTaAui CO3pEeBaHus, HauuHasl CO CTa-
iy 6;1acToB (MOP(OIOTHYECKH PA3INIHBIX KIETOK):

1. Muenobnacter — 2. [Ipomuenonutst — 3. Muenonutsl — 4. Meramuenonutsl — 5. Ilanouxos-
JIEpHHBIE KIeTKH — 6. CerMeHTOosIIepHBIE KIETKH.

Co3speBanure KIE€TOK IPaHyIONUTAPHOTO Psiia COPOBOXKIAECTCS H3MEHEHNEM (OPMBEL sapa, KOTOPOe
IpuoOpeTaeT XapakTEPHYI0 CETMEHTAINIO (Y METaMHUEIIOLUTOB SAIpo nMeeT 0000BUAHYIO (popMy),
3aTe€M OHO CTAHOBHTCS HAJIOYKOBUIHBIM, a sIIpa 3pPENbIX KIETOK COCTOSAT M3 HECKOJNBKHX CETMEH-
TOB). B muronnasme KIeTOK IPOUCXOIUT MOCTEIIEHHOE HAaKOIUIEHWE CHenU(pHUYECKUX U HECIEeLH-
¢bugecKkux rpaHyJ.

B KpOBOTOK IOCTYNAIOT KJIETKM Ha CTaJu¥ METaMHEIOLUTOB, MAIOYKOSACPHBIE U CETMEHTOSNED-
HBIE KJICTKH.

SAputponoas

OpHUTPOII033 — 3TO MPOIECC CO3PEBAHMS SPUTPOLIUTOB B KpaCHOM KocTHOM Mosre. Hanbonee pan-
HUMU DPUTPOUAHBIMHU TPEIIIECTBEHHUKAMH SBILIIOTCA: OypcooOpasyromas eauuuna (BO2-3)
u nponykTr e€ mubdepennuporkn KOE-3. MoxHO HaOmomaTh ClEAyONIME IIOCIEN0BaTEeIbHbIE
CTaJU¥ CO3PEBAHISI SPUTPOLUTOB B KPACHOM KOCTHOM MO3T€ (HauMHAas CO CTAANU OIacTOB):

1. Opurpobnact — 2. IIpospurpobnact — 3. bazodunsueni sputpodract — 4. Ilonuxpomaro-
bmIBHELH SpuTpobIacT — 5. Okcu(UIBHBIN 3puTpoOIacT — 6. Petuxysornur — 7. DpuTponuT.

Camoii parHe#l MOPQOIOTUIESCKH PA3NUINMON KIETKOH B 3PUTPOIO3E SBISETCA IPO3IPUTPOOIACT.
Co3peBaHre SPUTPOMIHBIX KJIETOK COIPOBOXKIAETCA INPOTPECCHBHBIM YMEHBIIEHHUEM pPa3MEpOB
snpa u HakorieHneM PHK B murommaszme KieTox. DTUM OOBSICHICTCS yCriIeHne 0a30puIny UTo-
wia3Mel (6a3ounsHEIN 3pUTPo0IacT), MOCIEAYIONIee MOSBICHIE TeMOTI00MHA B IUTOILIAa3Me (I10-
IuxXpoMaTomIbHBINA 3puTpobiact). IlocTenenHo UTOIIa3Ma 3aI0THIAETCS TeMOITIO0MHOM (OKCH-
GwibHBIA 3puTpobIiact). IlapamiensHo HAET mpoIece YIDIOTHEHUS SApa U YMEHBIICHUE er0 OTHO-
CHUTENBHOTO pa3Mepa. Ha cTaguu peTukynonura KieTka 0CBOOOXKIaeTCs OT AApa, HO amlmapar 6uo-
cuHTe3a Oeka 0cTaéres. B KpOBOTOK MOCTYIAIOT PETUKYIIOIUTEI M OPUTPOIUTEL.
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MerakapuoLuTOnoa3s

MeraxkapronUTONno33 — 3TO TPOLECC CO3PEBAHUS KIETOK — METaKapHOIUTOB. OT MX LUTOIIIa3MBEI
OTHEISIOTCA HeOonbIne pparMenThl — KPOBSIHbIE IVIACTHHKH (TpoMOonuTsl). [Tocnenosares-
Hble cTaguu Jud(epeHIMpOBKY METaKapUOUTOB BKIIFOYAIOT B Ce0s:

1.Merakapuo6mnact — 2.IIpomerakapronut — 3.Merakapuorut — 4.TpoMOOIUIACTHHKH.

B mpomecce co3peBaHus KIETOK YBEIHIMBACTCS OO0BEM IUTOINA3MBI, B KOTOPOH HaKaILIMBACTCH
GOJIBIIIOE KOIMYECTBO IpaHyl. [IpOMCXOIUT MOSMIUIONAM3aLHs Aaep. 3aTeM B MUTOIUIasMe obpa-
3yIOTCS JeMapKallOHHbIE MEMOPaHbL, PasAeISIOIIYe IUTOIIa3My Ha HeOompIIue GparMeHTsl. U
parMeHTHI OTPHIBAXOTCS OT KIETOK U IOCTYIIAI0T B KPOBOTOK — 3TO U €CTh TPOMOOIUIACTHHKH.

Numdbonoas

JInmomoss — mpouece 06pa3oBaHmst B KPaCHOM KOCTHOM Mo3sre B-kneTok u mpe-T-KiIeTok, Hauu-
HaeTcs ¢ moaumoTeHTHbIX KieTok — CKK, xoropsie muddepenuupyiorest B KOE-JI. Cragum mug-
(depeHupoBKy B-muMQpONUTOB BEIIIAAAT CIEAYIOIMM 00pa3oM:

KOE-JI — IIpe-B-xnetku — B-mumdobaact — B-nponumdbonur — B-mmbourt.

IIporecc co3peBanus JUMGOIUTOB CBSI3aH C IOSBIECHUEM DEIENTOPOB HA MOBEPXHOCTH KIETOK,
PEKOHCTPYKIMEH TeHOMa M HAKOIUICHHEM OMOJOTMYECKM aKTMBHBIX BEINECTB B IUTOILIA3ME KIIE-
TOK. 3aBepiuaercs co3peBanue B-keTok B NepuPEepUIECKUX OpraHax KPOBETBOPEHUS, Te IPOUC-
XOIWT UX KOHTAKT C aHTUT€HAMH.

[Iporiecc cospeBanmsi T-KIETOK B KPAaCHOM KOCTHOM MO3r€ 3aKaHYMBACTCS Ha CTaauu
npe-T-mumdormros. Janpaelimas 1udepeHIIpOBKa U CENEKIMS 3TUX KIETOK NPOUCXOIUT B TH-
myce. OkoHUaTENpHOE co3peBanne T-KIETOK, TaKKe Kak ¥ B-KIETOK, MPOMCXOAUT IOCIE UX KOH-
TaKTa C aHTUTEHOM B mepu(eprIECKUX KPOBETBOPHBIX OpraHax (Cene3¢HKe, TMMPaTHIECKUX y3Iax
u ap.).

CTpOMaanblﬁ KOMMOHEeHT KpaCHOro KoOCTHOro Mmo3sra
(remonoaTuyeckoe MUKPOOKpPYKeHue)

[ToMEMO TeManbHBEIX KIETOK B COCTaB KPACHOrO KOCTHOTO MO3Ta BXOIAT KJIETKH, 00pasyromme
HOIEPKUBAIOIIMI KApKac W CO3IAI0NINe ONPEneNEHHbIe YCIOBHA M UG (GEPEHIUPOBKA 1 CO3pe-
BaHMs KJIETOK KPOBHU. DTH KIETKA GOPMUPYIOT CTPOMY KPACHOI'O KOCTHOTO MO3Tra.

OYHKINH CTPOMATHHOI'O KOMIIOHEHTA!
1. Cosmanue MHKPOOKPYKEHHS AJIs Pa3BUBAOIIMXCS KIETOK KPOBH:

e pasrpaHMUCHUE PAa3IUYHBIX POCTKOB KPOBETBOPEHUS (3PUTPOMIHBIE OCTPOBKH, MHENO-
HIHbIC OCTPOBKH U T.1.),

® DPEryusa KPOBETBOPCHUA 3a CUCT BBIpa6OTKI/I T€MOIIOSTHUYCCKUX (b&KTOpOB pocTa.

2. Oobecreuenne TpoQUKY, OIOPHI ¥ 3aLIUTHl PA3BUBAIOLINXCS KIIETOK KPOBH.
3. JlemonmpoBaHUE U BEIOPAKOBKA KIIETOK KPOBH.
4. O6ecneuenne peuupkysanun CKK, Beibop Hanpasienuit nubdepenimposku CKK.
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1. Octeo6aacThbl H OCTeOTeHHbIe KJIeTkH. KocTHas TkaHb SABIACT-
Csl 3QIIUTHBIM KapKacoM Uil KPaCHOTO KOCTHOTO MO3ra (KpoBe-
TBOPEHME HIET B IUIOCKUX KOCTSX W dmudm3ax TpyOUaThIX KOC-
Teil). DTOT KapKac OrpaHUYMBaeT 00bEM KpPOBETBOPHOW TKaHHU.
HenocpencTBenHoe BAMSHUE KIETOK KOCTHOM TKaHM Ha IPOIECC
KpPOBETBOPEHMS B HACTOSAIIIEE BPEMsl aKTUBHO U3y4aeTCs

2. PermkyJsipHble KJIETKH CHHTE3HPYIOT KOMIOHEHTHI OCHOBHOI'O
BEIECTBA U PETUKYIISPHBIX BOJOKOH, & TaKXKe POCTOBBIE (DaKTO-
pel. OHE GOPMHUPYIOT CETYATYIO CTPOMY, SIUEHKHM KOTOPOH 3amoi-
HEHBI KOJIOHUSMY OJTHOTUITHBIX TeMOIIO3THUECKUX KIETOK

3. Maxkpodarn CHHTE3UPYIOT OPUTPOIOITUH, KOJIOHECTHMYIM-
pyromue (GakTopsl, WHTEPICHKUHBI. YHHUYTOXKAIOT Je(QEKTHBIE
KpOBETBOpHBIE KiIeTkH. OTMEedeHa BBICOKasl KOHLEHTPAIWs Mak-
podaroB B 30HE SPUTPOMIHBIX 0YaroB KpOBETBOPEHHUS

4., Dubdpodaactsl. IIoBEpXHOCTH CO3pEBAIONIMX KPOBETBOPHBIX
KJIETOK KOHTaKTHUPYET ¢ OTpocTKamu (pudbpoO1acToB

5. DHaoTeNHANbHbIE W aJABEHTHLIHMAJBbHbICE KJETKH COCYIOB
KPacHOr0 KOCTHOTO MO3Ta 00ecreynBaroT M30MPaTEeIbHYI0 MU-
TpaIMio 3peNbIX KIETOK B KPOBOTOK

6. JKupoBble KIeTKH — ATUIOMUTHI. JINIUABI 3TUX KIETOK HE pac-
XOMYIOTCS JaXke MPU O9eHb JUINTEIbHOM TOJOAaHHH. OTU KIETKH
3aI0JHSAIOT MPOCTPAHCTBA B KOCTHBIX IIOJNOCTSAX, OrpaHMYMBas
00BeM KPOBETBOPHOH TKaHU B OPTaHU3ME

KieTouHslii cocTas CTPOMAJILHOT0 KOMIIOHEHTa KOCTHOI'0O M0O3ra

KpOMe KJICTOK B COCTaB KPaCHOI'0 KOCTHOT'O MO3Tra BXOIAT PETUKYIIAPHBIC U KOJIAr€HOBBIC BOJIOKHA.

Tumyc

BTopbiM ImEHTPaJbHBIM OPraHOM KpOBETBOpEHMs sBisercs TuMyc. B HEM obpasyrorcs T-
auMpouuTel. T-TMGOIUTE ABISIOTCS BEAYIIMMHU KIETKaMH MMMYHHBIX peaklyii opranusma. Tu-
MYC PacIOJIOKEH Ha IEpUKape B mepeaneM cpepocteHur. OH MMeeT TpeyroabHyro GopMy U CO-
cTouT U3 2 poneii. Ero mokpeiBacT cOeMHUTENBHOTKAHHAS Kancyna. OTXoadmue OT KaIcyibl Tpa-
OeKyJIbl pa3elsIioT Oprad Ha JIOJIBKH.

JloabKka THMYCa BKIIOYAET B ceOs:

Kopxosoe BemiecrBo Mo3rosoe BelecTBO
B cocraBe THMYyCa HMEIOTCS:

CrpoMaJibHbIN KOMIIOHEHT TeMaJdbHLIA KOMIIOHEHT

— KOpKoOBOe BelfeCTEO
— MOITOBOE BellleCTEO

W
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FemanbHbIA KOMMOHEHT TUMYycCa

[eMalIbHEIM KOMIIOHEHT THMYyca IIpeacTaBied T-KIeTkaMi Ha Pa3sHbIX CTafusax MU} epeHIPOBKHL.
W3 KpacHOTro KOCTHOTO MO3Ta IOJ BIMSHAEM THMONOSTHHA B THMYC MUIPHpYOT npe-T-
namorutsl, He uckimoyaercs 1 Murpanus CKK u mosycTBOIIOBEIX KPOBETBOPHBIX KIIETOK.

B TEMyce IOJ BIHAHMEM KIETOK MHUKDOOKDYXKEHHS HAET crenuanusarus T-KIeToK, KOTopas
BKJIIOYAET B ceOs:

e IEpeCcTPONKY reHOMa (PEaparKUPOBKY TEHOB),

e (OpMUPOBAHUE AHTUTCHPACIIOZHAIOIIMX PELENTOPOB Ha MOBEPXHOCTH KIIETOK.
PassuBarowecs IuMGOLUTH He KOHTAKTHPYIOT C aHTUTeHaMy (aHTHI€HHE3aBMCHMBIA IIpoLecc),
334 WCKJIFOUEHUEM «CBOMX» AHTMIEHOB, ayTOAHTUTCHHYIO INIPE3CHTALHI0 KOTOPHIX OCYILECTBILAIOT
CTpOMaJbHBIE KIETKH.

IosBasromuecs B IpoIecce CO3peBaHus T-KIETKH, HMEIOIINE PELENTOPH! K ayTOAHTUI€HaM, IO/~
BEpPraloTCs aronTo3y (TEeHETUYECKH 3allpOrpaMMUPOBaHHOM rubenu). 3a CYET 3TOT0O B KOPKOBOM
BEILECTBE JOJIEK TUMYyca rHOHeT 0kos0 90% T-KieTok.

IIponecc cozpeBanus T-mUMGONUTOB IMPOUCXOMUT NPEUMYIIECTBEHHO B KOPKOBOM BEIIECTBE TH-
MycHBIX gosiek. OOpasyrouecs 3/1eCh KIETKH IIOKUIA0T TUMYC Yepe3 BEHYJIb, JIEXalne Ha rpa-
HHIIE KOPKOBOTO M MO3TOBOTO BEIECTBA, MUHYS MO3TOBOE BEIIECTBO.

T-1uMQOIUTEL, KOTOPEIE HAXOJSTCA B MO3TOBOM BEIIECTBE THMYCA, CYMTAROTCS CaMOCTOSTEIbHOMU
nomynanueil kiaeTok. 1o cpaBHEHHIO ¢ KOPKOBBIMH JMM(OUMTAMH OHH XapaKTEPU3YIOTCA PALOM
0COOEHHOCTEM:

e 00J1aaI0T 3HAYUTENHHOM YCTOMYMBOCTHIO K PA3INUHBIM BO3JEHCTBUSIM,

e CIOCOGHBI K PEIHpPKYJIAIHAK (BbIXOLY B KPOBOTOK M BO3BPAIIECHHUIO HA3a[),

e IPEANONAraloT, 9TO ITU KIETKH YIaCTBYIOT B CO3/JaHHM BHYTPEHHE! CPEMbI TUMYCa.

KOpEOEQE
el e | cylRancymApHan Bena
THDIfOUHTEL = —
KIETKH CTPOMET —Hrbetptid s L ROPTHN TG AR
MOFTOBOE mims KAMULAPHAA CETE
BELECTED

THIE Ty A HA R

Tessue l'accams CETH KaTHIUTAPHa

Tpaberyra oo
2O IHTEL S EIOR P

L |— MEEIIEKIEAA A TEPHA
MEMEUI B KOEAA BEHa

Io B3 M. Adawacsesy, JLIL Bobosoit

CTpoManbHbI/i KOMMOHEHT TUMYyCca

I. CoenMHHUTEILHOTKAHHAN CTPOMA IPEACTAaBIICHA KAlCyJIOW U MEXKIOIbKOBBIMU NI€PEropol-
Kamu (TpabGeKyaaMu), B KOTOPBIX IPOXOAAT KPOBEHOCHBIE COCYIBL.

II. DnuTeJHalibHble KJETKH CTPOMBI. THMyC — €IMHCTBEHHBIM M3 KPOBETBOPHBIX OPIaHOB,
CTpOMa KOTOpOro 00pa3oBaHa SIUTENHAIbHOMN, 3 He PETUKYJIAPHON TKAHBIO. JNUTEIHAIIbHbIC
KIIETKH HMEIOT 0TpocYaryro Gopmy ¥ CBs3aHBI ¢ 6a3anbHOM MeMOpaHod. OHM BBITIOIHSIOT!

1. OmnopHyto GYHKINIO — GOPMHUPYIOT CTPOMY OpraHa.
2. BaprepHyro QYHKIUIO — BXOMIT B COCTaB FEMAaTOTHMYCHOIO 6apbepa.
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PeTHEYII0MET e EIAIBHEL S KJIe TKIT J]I‘lI‘MI{l} DLITHT BI
CTPOMMEL

Temeie I accasa

3. CexpeTopHyI0 (YHKIHIO, TaK KaK KpOME OIIOPHBIX SIUTEIHAIBHBIX KIETOK B TUMYCE IpU-
CYTCTBYIOT CEKPETOPHBIC SIIUTEINAIbHBIE KIETKH, CHHTE3UPYIOIINE TUMOIIO3THH, TUMYJIUH,
TUMO3HH, TUMYCHBI T'YMOpaJIbHBIN (akTop U T.1.

4. OyHKIWIO IPE3CHTAIMM aHTUI'€HOB: 3NUTEINATIbHbIE KICTKH NPEACTABISIIOT ayTOAHTUT €HBI
(COOCTBEHHBIE aHTUT€HBI) CO3pEBAIOIMM T-KIeTKaM.

5. VuactByroT B nud¢epeHIpoBKe JIUMPOUUTOB — U3BECTHO, YTO SMUTCIHAIBHBIC KICTKH
IIOJKAIICYIIPHON 30HBI TUMYycCa (KJIETKH «HAHBKM») UMEIOT TIyOOKHe WHBaruHaIuu, B KO-
TOPBIX pacloyaraiTcs cospenaromue T-nmuMouTh.

6. VY4acTBYyIOT B 00pa30BaHHU B MO3TOBOM BEIIECTBE JOJIEK CIOMCTHIX TeJel — Teew [ accas.

[II. BcmomoraTenbHble KIeTKU: Makpodaru, IEHIPUTHBIC KIETKH, MUOSIUTEIAATBHBIE KICTKH
Y HEWPOSHIOKPUHHBIE KIETKU.

CprKf§pa reMaToTuMycHoro 6apbepa

I'emaToTHMyCHBIN Oaphep 0OecriednBaeT aHTUT €HHE3aBUCUMEBII [eMOII033, T.€. IPENSITCTBYET KOH-

TaKTy CO3PEBAIOIIUX KJIETOK C UyKEPOJHBIMH BELIECTBAMH, HAXOSIIUMUCS B KPOBH. '

BxirodaeT B ce0s 3 CTPYKTYPHBIX KOMITIOHEHTA!

1. DHnmoTenuanbHBE KIETKH KPOBEHOCHBIX KAIMILIAPOB KOPKOBOTO BEMIECTBA THMYCA, PACIIOIO-
JKEHHBIE Ha 0a3aNbHON MeMOpaHe B BUE YEPEIHIIbL, T.€. HACIAaUBAOIIMECS PYT Ha APYTa.

2. IlepuBacKylIpHOE IPOCTPAHCTBO, 3aIOJHEHHOE MakpodaraMu U JPYIUMHU KIETKaMH, CIOCO0-
HBEIMH (DarOLIUTUPOBAT U HHAKTUBHPOBATEH ayTOAHTUTCHEI.

3. CrpoManbHBIE SIHUTEIHOUUTEI, pacoiarariniecs Ha 6a3aapHoi MeMOpaHe.

Ty OLHTHT

FHO T EJIH A H AU
HIIETEA

fazamsuan MemMOpaHa
KAIMULIAP A

MePHBACKYIAPHO €
NP OCTPAHCTEC

MaKpodar
JII{Mll)Ol.[H'I'Ll\

fazanbHA MeMOparHa

PETHECY IO I T T €I A5 H A
KIeTKA
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WuBonouusa TuMyca

IIporecc MuMQponos3a B THMYCE B 3HAYUTENHHOM CTENICHH SBIIETCS TOPMOHAIBHO 3aBUCHMBIM. B
IIEPBYIO OYEPEIb OH 3aBHCHUT OT TECTOCTEpOHa M KopTu3oHa. IIpu BO3pacTHOM M3MCHEHHUH YPOBHS
T'OPMOHOB WJIA B OTBET Ha CTPECC PE3KO CHIDKAeTCS KOonudecTBO T-kneTok B Tumyce. Iloaromy B
IIEPBOM CJIyYae MMEET MECTO BO3pacTHas, a BO BTOPOM — aKIUACHTAIbHAA MHBOJIOLUSA TUMYCA.
AKIMAeHTANbHAsS MHBOIIOLMS, B OTJMYIKE OT BO3PACTHON, NMeeT 00paTUMBIN XapaKTep.

Mepudepuueckue opraHbi KPOBETBOPEHUSA

IMepudepuyeckre OpraHbl KPOBETBOPEHMS, TAaKXKe KaK M IIEHTPaAlbHBEIE KPOBETBOPHBIC OpraHBI,
BXOJISIT B COCTaB MIMMYHHOM CHCTEMBI OpraHu3Ma.

HMMMyHHAasi CHCTeMA — 3TO KOMIUIEKC OPraHOB M TKaHeH, 00eCIeYnBaloIuX 3allUTy OpraHu3Ma
OT AHTHIeHOB (T€HETUYECKH UYXEPOIHBIX KIIETOK H BEIIECTB, KOTOPHIE MOTLYT IOCTYNaTh U3
BHEIIHEN Cpelsl WM 00pa30BhIBATHECS BHYTPH OpraHu3Ma). J[esTenbHOCTh 3TOM CUCTEMBI HAIpPaB-
JleHa Ha IOANEPKAHNe TeHETHYECKOU IIEIOCTHOCTH U IIOCTOSHCTBA BHYTPEHHEH CPEJIbl OpraHu3Ma.
Peakius opraimsma, 00ecreynBaromias 3amuTy OT aHTUreHOB (AI), Ha3bIBAETCS MMMYHHUTETOM.
HNMmmyruTeT 06ecteunBaercs cnenupuIecKUMH H Heclenu(puuecKUMA MeXaHH3MAMHU.

Hecnenuduueckue GakTopsl 3alIUTHI OPraHU3Ma IIPEICTABICHEL:

1. Cucremoit 2. Cuctemoit 3. ®epmentaeiMu 4. Menuaropamu 5. Knerxamu:

CBEPTHIBAaHUS KOMIUIEMEHTA cUCTEMaMH _
KpOBH

@aronutupyromue  NK-
KIIETKH: KJIETKH
Makpodaru,
HeATpoPHIBI

1. Cucrema cBEPThHIBaHHS KPOBH (HOpMHUpPYET TPOMOBI B CTCHKE MOBPEXKICHHBIX COCYIOB, Ipe-
IOTBpalas JOCTYNl aHTUT€HOB BO BHYTPEHHIOIO CPELly OPraHU3Ma.

2. Cucrema komimaemMenta. KommaemenT — 31o Gonbiias rpyimia 6emnxoB u riukomnporennos (Cl,
C2,C3, C4; C5, C6, C7, C8), obpasyromuxcs B meueHu. [Ipy BcTpede koMIIeMeHTa ¢ MEKPOOp-
TaHU3MOM CIIEAYeT PAI KaCKaIHBIX PeaKlril, 9TO IPUBOIUT K 0OPa30BAHHUIO KOMILIEKCHOIO CO-
eqMHEHNsS — MeMOpaH aTaKkyero KoMiieKkca. OToT KOMIUIEKC criocobeH nephopupoBaTh
000JI0YKY MUKPOOPTAaHU3MOB, BBI3BIBAS NX THOEIIb.

3. MdepMeHTHBbIE CHCTEMbI CIYXaT JJsi pa3pyIIeHus 000JI09eK IPaMIIONIOKUTENBHBIX OaKkTepHi,
Ha KOTOpHIE HE JEHCTBYET CHCTeMa KOMILUIEMEHTa. IIprMepoM MOXKeT CleyKHTh QEPMEHT Mypa-
MHIa3a — JIU30IUM.

4: MenuaTopsl — 3TO BEIIECTBA, OCYIIECTBIISIONINE COTTIaCOBAHME AEATEIBHOCTH Pa3IUIHEIX KIle-
TOK, MPUHUMAIOIINX YJaCTHE B 3aIIUTHBIX PEAKIMIX OpraHus3Ma.

B Tex ciyuasx, korjaa rymMopajibHble (pakTopsl He CIOCOOHBI yOUTh MUKPOOPraHHU3M, OHU Orpa-
HHYMBAIOTCS €ro IIOJIOTOBKOM K (aronuro’y — ONcoHm3anuei. @aronuro3 OCyIIEeCTBIAETCS
MakpodaraMu 1 HeuTpoduiamu.
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5. Kuaerknm:

e HeiiTpoduibl — 511 KIeTKHA HaronUTUPYIOT U YHUYTOXKAIOT IPEUMYILECTBEHHO MUKPOOD-
TaHU3MBI ¥ APYTHe aHTUTCHB], HAXOSIIIECcs B )KUIKOCTAX OPraHu3Ma.

e Maxkpogaru YHAUTOXKAIOT KISTKA OPraHu3Ma, NHQUIIPOBAHHbIE MUKPOOPTaHU3MAMU, BU-
pycamH, a TakxKe TOTHOIINE WM BULOU3MEHEHHBIE COMAaTUYECKHE KIIETKH.
IMomumo (aromurosza Makpodarn U HEUTPODUIIB! BBITONHIIOT KOOPAUHUPYIOMIYIO (YHK-
M0 B IMMYHHOM OTBETE, TaK KaK CEKPEeTHPYIOT PETyIATOPHEIE OEIIKU U MEAUATOPHI.

e NK-K/IeTKH — YHHYTOXAIOT KICTKH C M3MEHEHHBIM T€HOMOM MM C M3MEHEHHBIM PELer-
TOPHBIM COCTABOB Hapy>KHOM MEeMOpPaHBI.

Cnenudpuyeckue GakTophl 3alUTHI OPraHu3Ma

I'ymopajbHbie (PaKTOPLI Kierounsbie pakTopbl

AHTHTeNa JIlumdonuTh

OTH (HaKTOpPhI MOABJISIOTCS BMECTE C PA3BUTHUEM, YCOBEPIIEHCTBOBAHUEM U YCIOXHCHAEM UMMYH-
HOU CHCTEMBI B IIPOLIECCE IBOJIOLUH. )
AHTHTeNA (MMMYHOTJIO0YIHHBI)
B opranusme CymecTBYIOT HECKOJIBKO KiIaccoB uMMyHOrnoOynuHoB: IgG, IgM, IgA, IgE, IgD.
VMMyHOTI00YIMHEL UTPAIOT BAKHYIO POJIb B 3aI[TE OPTaHU3Ma, BEIIOJIHSAS CISAYIOIHe QYHKIUNA:
1. KomnencupyroT mpobaeMbl KOMIUIEMEHTa 110 y3HaBaHUIO aHTUI'E€HOB.
2. JlaroT BO3MOXKHOCTH KOMILIEMEHTY yIEPKUBATHCA Ha IOBEPXHOCTY MUKPOOPraHu3Ma.
3. IloaroraBiuBaiOT MHUKPOOPTaHU3MBI K (DaroluTo3y — 3TOT MPOLECC HA3LIBAETCS ONMCOHH-
3anuei.
4. AHTHUTENa CKICUBAIOT MUKPOOPTaHMU3MBI, BBI3bIBAS UX arTJIHOTHHALMIO.
BomopacTBoprMbIe aHTUTEHBI TIPH B3aMMOJCHCTBUM C aHTUTEIAMHU 00pasyrOT KOMILIEKCE,
BBIMTAJAIOIINE B OCAMIOK, UYTO HA3HIBACTCS NpelMIATALME.
6. IIpemoTBpamaroT BrIACICHIE MUKPOOHBIX TOKCHHOB M MHAKTUBUPYIOT HX.

W

CTpoeHue MUMMYHOTNoobynuHoB

HIMMyHOTI00YIMHBl — 3TO BeniecTBa OSITKOBOM MpUpPOnbl. B nX cocTaB BXOIAT 2 TSKEIBIC W IBS
NETKUE TIeTIH, COSANHCHHbIC TUCYIb(QUIHBIMY CBA3SIMH.

JIeTKHE ellH

Fab - dpparsent 5

Fc - pparmieHt

THMREeIbIe IfelH

JIérkuie U TSOKENLIE e aHTUTEN NMEFOT:
® KOHCTaHTHEIE YYACTKU, HICHTHYHBIE Y UMMYHOITIO0YJINHOB OJHOTO KIacca
e BapuabeNbHBIE YYACTKH, 00ECTICUNBAIOIINE CIIEU(PUIHOCTS IIPH PACIIO3HABAHUN aHTUI'CHOB.
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B npouecce MIMMYHHOTO OTBeTa (PEPMEHTHI IPOTEA3hI PACIIEIUIIOT UMMYHOTTIOOYIMHBI Ha:

Fab-dparmenr, Fc-dbparmenr,
IpeIHa3sHAYCHHbIN I CBA3K C aHTUTEHOM. NpEIHA3HAYCHHBIM [UIS CBS3M C Pa3IMYHBIMU
3JIEMEHTAMH HMMMYHHOM CHCTEMBI (HaIpuMep,

(barolUTHPYOMKUMU KIETKaMH)

peuentop k Fe - pparmenry

Hetitpodunsr, makpodaru u apyrue KJIETKH, CITIOCOOHBIC K (aromuTo3y, UMEIOT Ha CBOCH MOBEpX-
HOCTH penenTopsl k Fc-pparmMenTy anTuTen.

DaKkTUYECKH aHTHUTENA ASUCTBYIOT KaK MOJCKYJIBI-TIOCPEIHUKY, BOBJIEKAIOIINE B PACIIO3HAHUE aH-
TUT€HOB Pa3INYIHBIE 3JIEMEHTHI IMMYHHOMH CUCTEMBEI.

NMumdounTbi

CrnocoGHOCTE OpraHu3Ma OTBEYATh IMPAKTHUYECKU Ha JIIO0O0M aHTUTeH 00eCIeunBaeTCs HATUYUEM B
HEM PA3IMYHBIX QYHKYUOHANLHBIX MUNOG TUMPOYUUMOE.

Tunsr ntuMponnToB

Hysiesbie muMdonnThI T-nmumdonuTh B-nmmmdonuTbl

Xesmepsl Kninepobr Cynpeccopsl

JImmdonuTsl pa3nuyaoTces CHENU(PUISCKIME PENENTOpaMu. ITH PELENTOPLI IPEACTABISIOT COOO0M
CUIHAJIBHBIE MOJIEKYIB], PaclloJIOKEHHBIE Ha TOBEPXHOCTH KJIETOK. [Iporiecc moSBICHUS 3THX MO-
JIEKyJI Ha TUM(OIUTAX Ha3bIBACTCS IKCIPECCHsI AHTUTEHOB.

MopdodyHkLuMoOHaNbHbLIe 0co6eHHOCTH NUMEOLUTOB

Mopdomorndyeckue oTIUYIMS yKa3aHHBIX THIIOB JHM(OIUTOB MPH CTAHAAPTHBIX METOIAX OKpaIlly-
BaHWMM BECbMa OTHOCHUTEIbHEI. Bee BIIeyKa3aHHBIE TUIIH TUMQPOIUTOB MOKHO OTHECTH K MaJIbIM
TUMQOIKTAM ¥ B MEHBIIIEH CTEIICHH K cpeaHuM Jumdormtam, a NK-kireTkamu ABISIOTCS OOIbIIKIe
3€PHUCTBIE JINMQOIUTHL

Paznuyarorcs ke ykasaHHbIE (QYHKIHMOHATIBHBIC THIBI JTAUM(OLUTOB 10 CIENUPUKE XHMUYECKOTO
COCTaBa MX KJIETOYHOW MeMOpaHBI, T.€. II0 PEIEHTOPHOMY COCTaBY, ONMPEACIIEMOMY C ITOMOIILIO
HMMYHO-TUCTOXUMUYECKAX METOOB.
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B Hacrosimee BpeMs co3zaHa HOMEHKIIATypa penenTopoB muMbonuros — CD-HOMEHKIATypa, Ha-
npuMep: s B-mambornuTos xapakrepust perentopsl CD19, CD20, CD24, nuddepeHnmpoBaHHbIE
T-knerounsie pernentopsl — CD3, CD4, CDS.

@yHKIES TMMQPOLUTOB — JTO PACIIO3HAHIE aHTUI'CHOB, YTO SBILIETCS OCHOBON MPHOOPETEHHOIO
umMmyHuTeta. B peakipn T-muMporuToB ¥ B-muM(OIUTOB CyIIECTBYET 3HAYUTENBHbBIE PA3IUIHUL.

Pacno3HaHue aHTUreHoB B-numdcoumutamm

B-mumbonuTei, o6pasyromuecss B KpaCHOM KOCTHOM MO3I€, SBIIAIOTCS MMMYHOJIOTMYECKU He3pe-
neivME. VIX cospeBaHue IPOMCXOIUT TONBKO IIOCIE KOHTAKTa C aHTUTEHOM Ha TEPPUTOPHH Ieprpe-
PHYECKHX OPraHOB KPOBETBOPEHUS, B-muMdonuTel pacnosHaoT Al' ¢ IOMOLIBIO PEIENTOPOB, JIO-
KaJIM30BaHHAIX Ha UX MoBepXxHOCTH. CHenupuyHOCTh STHX PELENTOPOB OYEHb BEICOKA, T.C. PEUEI-
TOP KOMILIEMEHTAPEH TONBKO K ompenenéHHoMy Al (y3Haér Tompko csoii Al). Ilosromy B opra-
HM3ME YENIOBEKA CYLIECTBYET OOJIBIIOE KOIMYECTBO PA3IMYHBIX TUNOB B-mumdponwros, T.K. M-
MyHHas CHCTeMa paboTaeT Mo MpUHIHIY «oauH Al — OfHH TUMQOLHUTY.

PaccMoTpum 10T mporece 6onee moapobuo. Iocne pacmo3nanus AT mpoucxoguT 61acTOTpaHC-
popmanusa B-1uM(OIUTOB: OHU IPEBPANIAIOTCS B KPYIHBIE CBETNBIE KIETKU — TMM(POOIACTEL, CIIO-
COOHBIE K Pa3MHOKEHHUIO.

L— KJIETKH ITaMATH

JemadiobnacT

rnasMofmact

‘ t i TLIa3MOLIAT

B pe3ynbTaTe HECKOJBKMX HOCIENOBATENbHEIX AeleHHi nuMbo6nacToB o6pasyeTcs OOJbIIoe KO-
JMYECTBO KIIETOK, MMEIOIIMX Ha IMOBEPXHOCTH aHTUTCHHBIN pELeNnTop, KOMIUIEMEHTAPHbIN y3HAH-
Homy AL (T.e. KJIETOK, aHANOTMYHBIX MCXOnHOMY B-mumdorury). JampHeimas cynap0a oTux Kie-
TOK CKJIAJBIBAETCS CIIEIYIOIUM 00pa3oM:
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e UYacTte M3 3THX KJIETOK CTaHOBATCS B-KiIeTkamMyM HaMATH, COXPaHSIOMMMU HHOOPMAIHMIO O
BcTpedeHHOM Al'. IIpu mOBTOPHOM KOHTAaKTE C 3TUM aHTUI€HOM B-kieTku mamsaté OyayT ObICT-
po nponudepuposath u obecredat 6osuee 3¢ dekTrBHBINA BTOpUYHbIH 0TBeT Ha Al'. Jlaxe moce
yCTpaHeHus! NH(PEKIUN COXpaHsSIeTCsS HEKOTOpas 4acTb HOBOOOPA30BaHHBIX JUMQOIIMTOB, CITO-
COOHBIX BHOBb aKTHBHPOBATHCS, e Al" BCTPETHTCS UM MOBTOPHO.

Cy1ecTBOBaHHEM KIIETOK-TIAMATH OOYCIIOBJIEH MOJITOCPOYHBI UMMYHHUTET K TOMY WM HUHOMY
B0o30ymuTenmo (A).

e Jlpyrag gacth 0Opa3oBaBHIMXCS B-KIE€TOK HaYMHAET CHHTE3UPOBATH MOJICKYJBI, aHAIOTUIHbIC
peLenTopy, 3KCIPECCUPOBAHOMY Ha MX IMOBEPXHOCTH. DTH MOJEKYJEI MMOTYYUIN Ha3BaHUE UM-
MyHornoOynuHOB. CHavyama OHM yIEpKUBAIOTCS HA TIOBEPXHOCTH KIIETOK, M TAKUE KJICTKH Ha3bI-
BAaIOT IUiazMobJacTamMu. B mocnemyromeM MMMYHOTJIOOYJIWHBI OTACISIOTCS OT ITOBEPXHOCTHU
KJIETOK U TOMAaJaloT B JKUIKOCTHBIE CPEABl OpraHu3Ma (KpOBb, TUM(QY, TKAHEBYIO KUAKOCTB).
DTH CHHTE3HpYIOIIHE KISTKH Ha3bIBAIOT IJIA3MOLUTAMH, 2 CEeKpETHUPYEMBbIE MMU MOJIEKYJIBI
MMMYHOIJI00yIuHAMU (Y-T100yTHHAME WM AHTUTEJIaMHM ).

TakuM 00pa3oM, IMOC/Ie KOHTAKTa C aHTUTCHaMH B-KIETKU MpEeBpamialoTcs B IUIa3MaTHUECKUE
KJIETKH — IUIa3MOLMTEL, KOTOPBIE B CBOIO OUEPEh HAYMHAIOT IPOAYLAPOBATH AHTUTENA — HMMY-
HOTJIOOYJIMHBI Pa3JIMYHBIX THITOB.

BbIBOJ: BCTPETHB M PAaCO3HAB «CBOW» aHTHUIeH, B-kjIeTKkN BCTYyHaT B MUK KJIETOYHOIO

JejieHns, a 3aTeM JU(pdepeHNUPYIOTCH B IUIaMaTHYeCKHe KJIETKH, KOTOpPbIe CHHTE3HPYIOT

aHTHTeNa (MMMYHOIJIO0Y/IuHBI). biaroxaps cBoeil NACHTUYHOCTH MCXOAHBIM pelelnTOPHBLIM

MOJICKYJIaM, AHTUTeJIa B3aNMOJEeiCTBYIOT ¢ TeM aHTHI€HOM, KOTOPbIil MepPBOHAYAILHO AKTH-

BHpOBaJ B-kierky.

Pacno3HaHue aHTtureHoB T-numdcouuntamu

Ha noBepxuoctu T-muMdonuToB, Takke Kak 1 y B-mumMdpouToB, MMEIOTCS aHTUT€HPACIIO3HAIOIINE
CTpykTypbl — T-knetounsle peuentopsl (TKP), cocTosmue u3 AByx cyObeTuHUIL:

®  AHTUIEHPACIIO3HAOIIEN JaCTH

e penenTopHoil MapképHoit yactu (CD-penenrop).
Onnaxo penenTopbl T-KJI€TOK, B OTIHYHE OT PEHENTOPOB B-KIeToK, HEe CBI3BIBAIOTCS C aHTUTCHA-
MU, HaXOJIAIIAMUCS B pacTBOpe B cBOOOAHOM cocTtosiHuH. Kpome Toro, pementops! T-mTuMQpOLIUTOB
CIIOCOOHBI y3HABaTh HE BECh AHTHUICH, a JIMIIH €0 YacTb, T.e. HEOONBIIYI0 aMUHOKHCIOTHYIO II0-
CIIEZOBATENFHOCTh B cocTaBe aHTureHa. Ilosromy mns pacnosnamus Al T-kimetkamu TpeOyercs
y4acTre CIeNuaTbHbIX aHTUTCHIIPE3EHTUPYIOMNX (aHTUTCHIIPEACTABISIONINX ) KIETOK.
AHTUTEHIIPEACTaBIAONINE KICTKH CIIOCOOHH! y3HaTh Al, 3aTeM ero parouuTupoBaTh, ONPEACIEHHEIM
obpazoM mepepaboTaTh, TIOCTE Yero MPeACTaBUTh (IIPE3CHTUPOBATH) HEOONBIIYIO YacTh aHTUreHa 1-
KJIETOYHBIM perientopam. J[Jis 9Toro Ha MOBEPXHOCTH aHTUTSHITPEICTABILIIONINX KIETOK (A-KIETOK),
HUMEIOTCS CIIENHAIbHBIE MOJIEKYJIbI IVIABHOI0 KOMILIeKca rucrocoMectumoctu I tuia.
Taxum o0pa3om, pacmo3HaHue aHTHreHa T-KJeTKaMé NPOMCXOAMT TOJLKO B TOM clydae,
€CJIM OH MPEACTABJIEH HA MOBEPXHOCTH JPYrHUX KJIETOK B acconuanum (KOMILIEKCe) ¢ MOJIEKY-
JIaMH IJIaBHOT0 KoMILIekca rucrocomecTumoct Il Tuma.
Mornekysl TIaBHOTO KOMIITEKCA THCTOCOBMECTMMOCTH Il THIa MMEIOT CIeIUAalbHBIA «KapMam»
sl npencraBnenus Al, Torma kak Ipyras 4acTb peLenTopa CIyXXUT IUiS y3HAaBaHMs CaMOU
T-knetku, BepHee, e€ CD-penentopa.




AFTHT €HTTH €N CT A5 JLAR0 LI A 51 T- Xe ey
KIIETHRA

AFTHI &H

T- KIeTOUHBIH pelenTop
{AHTHT eHP ACTOIHAIOINAA YACTE)

T

monexyna T g h PemenTop (MapKep)

Paznuynbie TN T-1uM(OIHTOB 110-pa3HOMY BeXyT Ce0s MOCIIE IPE3EHTAIIMH AHTHI€HOB.

1. T-xenmepsl moce aKTUBALMH aHTUTCHOM HAYMHAIOT CUHTE3UPOBATH Pa3IMUYHBIE THIIEI HH-
tepnelikunos (MJI-2, NI-3, UJI-4, NJI-6, WJI-7 u ap.). DTH BelecTBa, OTHOCSIIHUECS K IH-
TOKHHAM, BEIIIOJIHAIOT PErYISATOPHBIC (OYHKITUN:
® perynmpyroT nporecc 6aactorpancdopmanun B-mumponuros,
® PEryaupyroT IIPOLECCH CHHTE3a UMMYHOTIO0YIMHOB,
®  CIOCOOCTBYIOT Pa3pyIICHHIO MUKPOOPTaHU3MOB B (haronuTax.

2. T-cympeccopsl SBISIIOTCS aHTaroHUCTaMu T-X€NIEPOB, OHU 3aMEIIAIOT MM OCTAHABIINBA-
IOT IIEPEYNCIICHHBIE BBIIIIE IIPOIICCCHI.

3. T-xmurepbl. OCymIeCTBISIOT UTOTOKCHICSCKHI 9 (EKT T.e. X AeATENbHOCTH HANPABICHA
Ha YHUYTOXEHUE KIETOK-MULIEHEH. TakuMu KIIETKaMU SBIISIOTCS:
® YY)XCPOIHEIE KJIETKU CIMIIKOM KPYIHBIE sl (haromurosa,
® KJIETKH TPaHCIUIAHTATA,
® COOCTBEHHBIE KIETKM OPraHM3Ma, MHOUIUPOBAHHBIE BUPYCAMH MM TPaHCGHOPMHPO-

BaHHBIE (MI3MECHEHHEIE).
B muroTokcnyecknux peakIuax HpU KOHTAKTe C KICTKOM-MUIIEHBIO aTaKyIOIMas KIeTKa-KILIep:

a) BblIENsET MephOPUHLI — BEIIECTBA, KOTOPbIE CIIOCOOHBI CO3/1aBaTh KAHATEI B HAPYK-
HO¥ MeMOpaHe KIETKM-MUIICHH. B pe3yibTaTe HapyuieHus NpOHMIAEMOCTH MEMOPaHEI,
KIICTKA-MULIEHH HAOyXaloT ¥ pa3pyNIaroTcs (OCMOTHYECKHH LIOK);

b) cmocoGHBI MOJABATH CHIHAN, BKIIOYAOIIMH HPOrPaMMy caMopa3pylieHnsi (amonTosa)
B KJIETKAaX-MUIICHSX.

CymecTByeT 2 THIIA KJIETOK-KUJUIEPOB:

1. Hurorokcmueckue T-mumpomutsr. Itum T-KieTkaM HyXKHa Ipe3eHTALHS aHTHreHa. 11o-
CJIE YeTO MIPOUCXOUT MPOLECC KIOHANBHOM ceNeKuun T-TuM(pOIUTOB-KIIUIEPOB, CXOMHBIN
C IPOLECCOM KIIOHATBHOU cenekiuu B-numdonuTos. Hanpumep, Takas peakims MUATOTOK-
CHYCCKUX KHJIEPOB IPEALIECTBYET OTTOPKEHHIO TPAHCILIAHTATA.

2. NK-kuerkm (ecrectBeHHbIe Kintephi). CIyKar IS YHHYTOXKEHHS BHIOM3MEHEHHBIX Kile-
TOK, He TpeOys IpU 5TOM IIPEe3eHTALMH aHTUreHa (AHTUIeHHOM ceHcubmmm3anuu). Mexa-
HU3M y3HaBaHus NK-KI€TKaMy aHOMAaNbHBIX KIETOK OPraHu3Ma B HACTOALIEE BPEMS He .
AOCTaTOYHO m3y4veH. ['maBnoit dpynxumein NK-kieTok sBisercs obeciiedeHre MpOTUBOOILY-
XOJIEBOTO KIMMYHHTETA.

NK-xjieTkn — 3T0 GOJIbIIUE 3epPHUCTHIEC TUMGOLMTEL, COAEpKalie B IUTOMIA3ME Xapak-

TepHBIC Ipanynsl. OHM COCTABIAIOT 0KOIO 15% oT numdormros kposu. IIpenmonaraercs,

9TO IEHTPAIbHEIM OpraHoM, odpasyromum NK-KIeTKH, SIBISETCS I€9EHb. '
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AHTMreaneﬂCTaBﬂﬂIOLUMe KNneTKkn — A-KneTku

K aHTHreHnpencTaBIsIOIMM ‘KIETKAM OTHOCAT OIPENEIEHHBIE TUIIB! (ParolUTAPYIOMNX KIETOK,
CIIOCOOHBIX ITOCTIE 3aXBaTa aHTUT'€HA OIPEISIIEHHEIM 00pa3oM ero mpeoOpa3oBaTh M MPEACTaBUTh
€ro ¢ IIOMOIIBIO PELENTOPOB (MOJIEKYJI TIIABHOTO KOMILIEKca rucTocoBMectumocTH 11 tuma).
OTOT mporiece MOy Ha3BaHUE MPe3eHTANMSA WiV [TPEICTABICHUE aHTUTCHA.

AHTI/II‘CHHpe}]CTaBJ’IﬂIOIIIHe KJIIECTKH: -

Makpodarn ennmputaeie Hutepaurutupyionme B-nmuvdoruter M-kmetku He oTHOCsmue-

u GbOIANKYIIpHEIE KIIETKH [1e#poBBIX  CsI K UMMYHHOU
MonouuTs! KIIETKA MAOK) , OnsIIeK  CUCTEMeE KIECTKHU:
KEPaTHHOLIUTEHI,

SHIOTEIUOLMTEI,

TUPOIMTHI U JIP.

Maxkpodarn. Makpodarun — 3T0 TOIBMKHBIE KIETKH, 001aJaromye BEICOKON (aronuTapHO ak-
TUBHOCTBIO, YCTPAHSIONINE KOPIIYCKYJIIpHbIE aHTUTeHBbI. [[oMUMO npe3eHTaluy aHTUT€HOB MaKpo-
(aru cexpeTupyoT: nHTEpHEPOH, HHTEPICHKUHBL, PaKTOP HEKPO3a OIyXOoJieHd U Ap.
Unrepaurutupyiomme kiaerku (MAK). Oto oTpocuaTsle KIETKH, paclojaramomuecsi B T-
3aBHCHMBIX 30HaX Nepu(epruIecKuX KPOBETBOPHBIX OpranoB. OHu 06pasyroTcs u3 KieTok Jlanrep-
TaHca KOXH, KOTOPhIC B BH/IE BYaJICBUAHBIX KJICTOK MUTPHPYIOT IO MPUHOCSIINM JIUM(PATHIECKUM
cocynam. IIpy 3TOM OHHM JOCTaBJISIOT aHTUTEHBI U3 KOXU U CIM3UCTHIX 00ojouek K T-xemmepam.
WJIK MHOTO M B TUMYCE, ITIc OHU OTBETCTBEHHBI 3a ycTpaHeHue T-muM(pONMTOB, pearupyromux Ha
COOCTBEHHBIC AHTUTCHEL.
JennputHble (pa3BeTBAEHHbIE) (ONTUKYAAPHbIE KJICTKH MPEICTaBIAIOT AHTUTEH B-KieTkam,
pacnosaramuMcs B B-3aBucHMBIX 30HaX KPOBETBOPHBIX OPraHOB.
B-KJIETKH 3KCTIPECCUPYIOT aHTUTEHBI TTIABHOTO KoMIuiekca rucrocoBmectumocty II tuma. Ioato-
My OHH CIIOCOOHBI CBSI3BIBATH, PACHICIUIATH M TPEICTABJIATH AQHTUICHBI NPU B3aUMOJIECHCTBUH C
T-knerkamu. 9T0 0COOESHHO BHIPOKEHO MPU BTOPHYHOM HMMYHHOM OTBETE C y4acTHEM OOIBLIOrO
yucna B-kieTok. :
M-kaeTku. B coctaBe snuTenus TOHKON KUIITKY UMEIOTCS M-KIIETKH:

® WX amuKaJbHAs MMOBEPXHOCTh, OOpaIléHHAas B MPOCBET KHUIICYHWKA, 00pa3yeT MHOTOYMC-

JIEHHBIE MUKPOBOPCHUHKY,
e a B CBOCH 0a3aJIbHOM YaCTH OHHM MMEIOT TIIyOOKME WHBarvHAIMK («KapMaHbD»), B KOTOPBIX
HaxozasaTcs B-mumdorutel, T-1uM@pounTsl, Makpodaru 1 IEHIPUTHBIE KIIETKH.
M-KJIETKH 3aXBaTHIBAIOT AHTUTE€Hbl ¥ MUKPOOPIaHH3MBI M3 TPOCBETA KHIICYHUKA ¥ IEPEHaIoT
ux auMdormraM ¥ Makpodaram, pacoJOKEHHBIM B «KapMaHax» 0a3ajlbHOM 4acTH KIIETOK.

IHTEPOMHTHL

JeHIPHTHY S CIRAH KRIASTKA




He oTHOcsimecs K MMMYHHOM cHcTeMe KJIETKH (KepaTI/IHOI_II/ITH, OHIOOTCIIUOLUTEI, TUPOIIUTHI
u ,le) IpY MHAYKIIMH OUTOKWHAMH MOTYT SKCIIPECCHUPOBATh MOJICKYJbI ITaBHOT'O KOMIIJIEKCa T'HC-
TocoBMecTumoctH Il Tuma H, CJICAOBATCIBHO, OCYIICCTBIIATE IPE3CHTAIINIO AHTUT'CHOB.

I/IMMyHHLle PeaKIIuu

Peakuuu rymopajibHOTO THIIA Peaknuu KJIETOYHOTO THIIA
HaIPaBIICHbl Ha HaIpPaBJICHBI HA
YHHUYTOXCHHUC MCIKOOUCICPCHBIX AHTHUICHOB e  SIMMHHAILINIO I/IH(i)I/ILII/IpOBaHHBIX (BI/IpycaMI/I
(BupyCOB 1 GakTepuii), HAXOIAIIMXCS B KUIKAX ¥ GAKTEPHSIMHU) COMATHIECKUX KIETOK,
cpenax opraHusMa (KpoBH, JHM(e, MEKKIETOY- o  yHHYTOKEHHE BHIOM3MEHSHHBIX KICTOK
HOM JKUJKOCTH) opraHu3Ma (OIyXOJIeBBIX KIETOK),

® OTTOPKCHHE KIICTOK TpaHCIJIaHTaTa

D¢ dEeKTOPHBIME KIIETKAMU 9THX PEAKIMIA O¢dexTopHBIMU KIETKAMU STUX PEaKIHit
ABILIIOTCA B-mumdonutst ciryxaT T-nmumbonutei-kuiiepsl 1 NK-kmeTku

Taxoe paszmenenue BecbMa yCIOBHO, TaK KaK M B TOM U JPYTO¥ peakiysx TECHO B3aUMOIEHCTBYIOT
T- u B-mum@onutsl. B IMMYHHBIX peakIusx MOKHO BBIIEIUTE 3 Tama:

1. Pacno3Hanue aHTHI€HOB.

2. PeryasiTOpHBIii 3Tam.

3. YHHYTOXEHHE AHTUTECHOB.
1. Pacrio3HaHue aHTUTEHOB:
AHTATE€HBI — MONEKYJBI, pacro3HaBaeMble tuMdormramu. Kaxasli anTuren uMeeT Habop aHTH-
TeHHBIX eTePMUHAHT, Ha3bIBAEMBIX 3MUNTONAMH. DNHUTONEI OJHOTO AaHTHICHA OOBIYHO OTJIMYa-
€TCsI OT SIHUNTOIOB Apyroro. Jlaxe cample IPOCTHIE MUKPOOPTaHU3MbI HIMEFOT MHOKECTBO aHTHUIE-
HOB 0€JIKOBOM, JIMITHTHOM U YTIIEBOAHOM IPUPOIEL.
Ho cux mop HET ACHOCTH, IPEICTAaBIACTCSA M aHTUTCH Mpe3eHTyromel (A-KIE€TKON) B HaTypasb-
HOM BHJC WJIM XX€ OH IojaBepraercs Moaudukarmy. OqHako TBEPIO YCTAHOBJIEHO, YTO AHTUIEH Ha
HIOBEPXHOCTH Makpodara criocobeH akTuBHpoBats T- u B-numdonursr B coTHu pas sddexTrBHEE,
9YeM aHTUI€H CaMOI'0 MUKPOOpPraHU3Ma.

2. PeryJsiTOPHBIIi 3TAIIL.

Bcro mocnenoBaTensHOCTs peakiuii Kak TyMOPaIbHOTO, TaK M KJIETOYHOTO MMMYHHUTETA OTKPHIBAET
B3auMoeiCcTBHE T-TMM(OIUTOB M aHTHUTCHITPEACTABIISIOMIX KIETOK.

T-xenmeps! mocie NpeaCTaBIeHNs aHTUTEHA BBIIENSIOT IIUTOKUHBL, KOTOPHIE PETYIHPYIOT IPOIEC-
cbl 6nacroTpanchopManuy U AU(GGEPEHIIMPOBKH, JIEKAIIUe B OCHOBE KIOHAIBHOM CENEKIMH JIMM-
bouuToB. s

KionansHas celexnus COIpoBOXKIAeTCS 00pa3oBaHUEM KIETOK MMMYHOJIOTUYECKOM MaMATH U 3¢-
(EeKTOPHBIX KICTOK:

a) IpY TyMOPaabHOM HMMYHHUTETE IIPOUCXOOUT KIOHHMpoBauue B-kietok. J{uddepeniu-
PYIOIHMECS U3 HUX IUIa3MATHYECKUE KIIETKU OCYIIECTBILIIOT CHHTE3 HMMYHOTTIO0YIHHOB
(antuten),

b) IpY KJIETOYHOM MMMYHHUTETE KIOHHPYIOTCS LUTOTOKCHYECKHe T-KHWUIepsl, KOTOPEIE C

IIOMOIIBIO NEPHOPHUHOB YHUUTOKAIOT TyIKEPOJHBIE KIESTKH.
Bo Bpemst IMMyHHOT0 0TBeTa B3auMojeicTBre Mexay T- u B-nmumdorraMu mpeacTaBiser coboi
ABYHAIIPaBJICHHBIA IPOIECC: -
® B-KimeTky MOTyT BEICTYIIaTh B Ka9eCTBE aHTUTCHIPEICTABIIIOMINX KIETOK, IPY 3TOM OHH 3a-
XBaTBIBAIOT, PACIIEIUISIIOT U IPEACTABIISIOT aHTHUTEH.

112




e T-xIeTKH MOJAIOT CUTHAI K IEITICHUIO (mponudeparum) u qudpdepernupoke B-k1eToxK, po-
IYUHAPYS IATOKUHEL.
CrenoBarensHo, TOApasHeNcHUe MMMyHHBIX Deakiuil Ha TYMOpaJibHbIE U KJIETOYHELIE BEChMa
YCIIOBHO.

3. VHuYTOXKEHHE AHTUTCHOB. :
I/IHaKTI/IBaHI/Iﬂ U YHUYTOXCHNE aHTATCHOB IIPOUCXOIUT C ydacTuem PIMMYHOPJIO6YHI/IHOB, 06pa-
SYIOIUXCA B IJIA3MAaTUYCCKUX KIIETKax, U Hep(l)OpI/IHOB, BBIAC/IFIEMBIX KJICTKaAMU-KUILIEPaMHU.

Mepudepuueckme opraHbl KpoBeTBOPEHUS

Berpeda MMMYHOKOMIETEHTHEIX KJIETOK ¢ aHTHTEHAMH TIPOMCXOUT TIPEUMYIIECTBEHHO B nepude-
PHYECKMX KPOBETBOPHBIX OpraHax.

IIoKpOBHBIN SnUTENMI OTHENAET OPraHU3M OT BHEIIHEH cpefbl. AHTHICHEL, IIPOHMKAIOIINE Yepe3
SNUTENUANBHEIN 6apbep OPraHu3Ma, OKa3BIBAIOTCSA B MEKKICTOYHON UAKOCTH, U TIIABHAS POIb B
obe3BpexuBanuU ITHX Al IpHHAIIEKAT TUMDATHIECKHM (DOILTHKYIIAM, HEHHKAIICYJIUPOBAHHBIM
TIMQOUIHBIM 00Pa30BaHIM — «IUMQpOUIHBIM Y3ETKAM.

JInmbparnyeckne GomIUKyIbI B GONBIIOM KOIMIECTBE PACTIONATAIOTCS B CIM3MCTHIX M TONCIH3H-
CTBIX 000NOYKaX MUIIEBAPUTEIBHOM, ABIXaTeIbHOH, MOUETION0BOM crcTeM. CKOIICHHE auMdonu-
TOB UMEIOTCS B JIEPME KOXKH U B HEKOTOPHIX JKEIE3aX.

Eciu anturen He HelTpanusyercs B TMMGOUIHOM CHCTEME CIU3HCTHIX 060I0YEK, TO OH IIPOHUKAET
B MuMby. VIHaKTHBAIKMS AHTHIEHOB ITUM(BI MPOMCXOIUT B TUMMATHIECKUX y371aX, ABIAIOLUIUXCS
«$uIBTPOMY», CIIOCOOHEIM 3aJ€pXKaTh aHTHTeH. B ciyuae HeaDHEKTUBHOCTH U 3TOTO 6apbepa, aH-
TUT'EH IIOCTYIIACT B KPOBb, M €0 JNUMHUHAINS IPOUCXOIUT B CEIIE3EHKE.

STIAT & T AR HEIET
Gapbep

a [T &
AHTIHT e¢H ﬂ]’m:[(l]-ﬂ

KPOBE

JoEmd aTIr e cKIi e AT e cRI ceJIe3EHKA
oy VIR

CtpoeHune numdongHbIx ponnukynos

Beckarcymsaproe cxoruienne numponuToB (MumbonmHble HOLIHKYIE) PaCIONaraloTes B coOCT-
BEHHOH IITACTUHKE CIM3MUCTHIX OOONOYEK M B MOACIM3MCTOM OGOJNOYKE PSNa IONBIX OPraHOB.
Jumdponnnas cucrema cam3ucThix o6osiodex (JICCO) mpencrariena 160 OIMHOUHBIMK ¢on-
TIAKyJIaMH, TU60 9TO IPYNIbl HOILTHKYIIOB (B MUHIAIHHE, 4ePBEOOPA3HOM OTPOCTKE U IEHEPOBBIX
Onsmikax).
B numdonnneIx homnmikynax pasamyaioT ABE 30HbL

o Ilepudepnyeckyro, uin KpaeBylo, 30Hy, UMEIONYIO BUI «KOPOHBD», C BBICOKOH KOHIICH-

Tparei IMMQOIUTOB 1 II03TOMY 60JIee MHTEHCHBHO OKPAIIEHHYIO,




e IEHTPAJIbHYIO, C MEHBINEH KOHIIEHTpAaIMe! KIETOK, IIO3TOMY CBETIIO OKPAIICHHYIO Ha THC-
TOJIOTHYECKOM TIperiapaTe, Ha3bIBaGMYIO eIllé peaKTHBHBIM IEeHTPOM U IIEHTPOM pa3MHOXKeE-
HUs (TePMUHATHBHEIM IICHTPOM). 34€Ch MPOUCXOIUT Ipoudeparusd u 6aactoTpachopmanus
MMMYHOKOMITIETCHTHBIX JUM(OINTOB, MOCIE UX KOHTAKTa C AHTUTCHOM. DTO 00YCIIaBIMBacT
npeobiagaHue B 3TOW 30HE KIETOK-0JIaCTOB M MaKpogaros.

CtpoeHne HEOHOW MUHOANMUHDI
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HE LT TPHp 0B AHHEIE
T DIIE T ANEL

KPHIITa

colcTE eHHAA ILTACTHHE A
CIETHCT0H obomouxm

NumdaTuyeckue yarnbi

JInmdaTrdecKux y3/I0B y 4eIoBeKa HaCUUTHIBAETCS OKOMIO 1 THIC., UX Macca cocTaBisieT 1% ot Beca
Tesa. DTO OKPYIJIble WIN OBaJbHBIE OpraHbl, AuameTpoM 0,5—2 cM, pacIioioKEeHHBIE [0 XOAY JIUM-
(haTHYECKUX COCY/IOB.

JInmdatudeckuil y3en oKpyXEH COeIUHUTENbHOTKAHHOMN KallCyJoH, comepiKaiieift MHOTOYHCIICH-
HBIE KMPOBBIE KiIeTKH. OT Kancyisl B TIyOb y3j7la OTXONAT COCAMHUTEIHHOTKAHHBIE IEPEropoi-
KM — TpabeKybl, colepiKalye KPOBCHOCHBIE COCYIBI M HEPBBL. B HEHTpe y3ma TpaOeKylsl aHa-
CTOMO3HUPYIOT, 00pa3ys BMECTE C KaICyJoH COeqUHUTEIPHOTKAHHBIN OCTOB OpraHa.

APTEpHA

BBIHO CATHE JIHvd A THYe CIHET SRR

COCYH,

COSNHHHTENBHOTIRAHHAN KACY/Ia

PETHEYIAPHbIE BOIOKHA ST (p ATH @ CRCEET
oy

PeTHEYIAPHbIC KICTKH TR

TPHEO CATIE I aTH e cramit — &% or
cocyn

KpaeBOH CHHYC
NP OMEEYTOYHBIH KOPKOBBIH CHHYC

MOITOBOH CHHYC
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BuyTtpu y3ma, Mexay Kamcylod u TpaOeKyJIaMH, OTPOCTYAThIC PETUKYJISAPHBIE KICTKA W PETHKY-
JApHBIE BOJIOKHA (OPMHPYIOT TPEXMEPHYIO DPETHUKYJSIPHYIO CTPOMY JHM(ATHYECKOrO y37a.
B suelikax peTHKYISpHON CTPOMBI PACIIONIATalOTCs KPOBETBOPHBIE KJIETKA — IMPEUMYIIECTBEHHO
auM@onuTsl. [ToMIMO PETHKYIAPHBIX KIETOK, B COCTAB CTPOMBI JIMM(OUIHOIO Y3714 BXOIAT U IPY-

T KIETKH.
Knerounslii cocTaB cTpoMbl JUM(BATHIECKOTO Y312
Perukyiaspabie JlenaputHsie WHTEpAHTHTHPYIONINE Maxkpodarn ®uépodIacThI
KJIeTKH KJIETKH KJIETKH
numdpoy3sern
KopxoBoe BemecTso Mo3roBoe BemecTBo
JIEXUT CyOKaICyIspHO : JEXUT B TIIyOUHE OpraHa
B HEM PaCIIOJIaraloTCs B HEM PacIioyIaraioTcs
JuMpaTndeckue GoLTUKYIBI TSOKU TUM(OUIHBIX KIETOK, OTXOSIINE
BIUIyOb y3i1a OT TMMGOUIHBIX (POILTHKYIIOB, —
MSAKOTHBIE IIHYPbI
B COCTaB€ (DOJIIMKYJIOB BEIMIEIISIOT: MSIKOTHBIE ITHYPBI COCTOST MPEUMYIIECTBEHHO H3:
® IIEHTPaJbHYIO, 00Jiee CBETIIYIO YaCTh — e B-mumdonuTos,
PE€aKTUBHBIN HEHTP; e [Ia3M00JIacTOB,
e nepudepuuecKyro, KOJIbLEBYIO NHTCHCUBHO ® IIJJa3MOLIUTOB
OKpAIIEHHYIO 30HY (KOPOHY), 00pa30BaHHYIO
MaJIbIMU JINM(OITUTAMHU ¢ TPEOOITaTAIOIIIMHE

B HUX B-KkneTkaMu namsartu, cpenu cTpoManb-
HBIX KJIIETOK KOTOPOH Mpeo0IiafaroT JeHIPUT-

HBIC KIICTKH

KopkoBoe BeIecTBo ABIAETCS B M03roBoM BelLIECTBE OCYILECTBIIACTCS:
B-knerounoi 30HOH : e muddepeHIUPOBKA IIIA3MAaTHIECKUX KIETOK,
® CHHTE3 UMM UMMYHOITIOOYJIMHOB — AHTHTEI

Kpome Toro, B coctaBe muM(aTHIECKOTO y37Ia BBIIEISIOTCS €lle 2 30HbI, HMEIOIIHe BakKHOE DYHK-
IIIOHAJIbHOE 3HAYCHUE:!
*  MapruHajbHasi 30HA PacroyiaraeTcs MEeXIy KpPaeBhIM CHHYCOM U JUMQPOUIHBIM (OIITH-
KyJIOM JUM(ATHUECKOTO Y371, TAE JIOKATH3YIOTCS Makpodaru ¢ BBHICOKOW (haromuTapHON
aKTMBHOCTBIO U THMYCHE3aBHCUMbIE B-muMQonuTsl, criocoOHbe 0TBEYaTh HA HEKOTOPHIE
THUIBI aHTUT'CHOB 0Oe3 yuactus T-xenmepos.
, = JlapakopTHKaJbHAas 30HA PACIONAracTCs MEXAY TUMPOUIHEIME (HOJUIMKYIAMUA B MO3TO-
BBIM BEIIECTBOM U MpeNCTaBisIeT co00ii T-3aBUCHMYIO 30HY, KOTOpas 3aceleHa IpenMyIe-
ctBeHHO T-nmumdonuramu, a B ctpoMe mpeodIagaloT HHTEPACTUTHPYIOIINE KISTKH.
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LUnpkynaumvsa numdbl B nuMmcdaTu4yeckom ysne

AHTHTEHBI TIOCTYNAIOT B TUM(ATHIECKUil y3ea MO0 HPUHOCIIIUM JTUMQPATHIECKUM COCyaaM. DTH
COCYIIbl OTKPBIBAIOTCS B CHCTEMY INEJIEBUAHBIX MPOCTPAHCTB — CHHYCOB, TI0 KOTOPBIM IUPKYJIH-
pyromas nuMda AOCTHraeT BBIHOCAMINX JUMQpaTHIecKuX cocynoB. CTEHKH CHHYCOB BBICTIAHBI
PETUKYIAPHBIMA KIIETKAMU C BBICOKOM (arormmrapHoil akTHBHOCTHIO. CHHYCHI JTUM(aTHIECKOTO
y3J1a IOAPa3IeNAI0TCS Ha:

KpaeBoii CHHYC NMPOMEKYTOUHBIH MPOMEKYTOYHBIH
KOPKOBBIH CHHYC " MO3I0BO¥ CHHYC
PACIONI0XKEH MEXTY PacIoIoKeH MEXIY PacCIIONIOKEH MEXIY
KaICyJIol ¥ TuM(paTHICCKUMHU TpabeKyIamMyu KOPKOBOTO. MO3TOBBIMH TSDKaAMH
bommkyTamu BEIECTBA U TUM(PATUICCKHUMMU
dhomnukynaMu

3amMenseHue Toka TUMQBI B CHHYCax U (paroiuTapHas akKTHBHOCTH BEICTHIIAIOIIUX KIIETOK CIIOCO0-
CTBYET 3aXBaTy M HEUTpaNU3alliy aHTUT€HOB (QUIbTpalluoHHAS (PYHKIIHSA).

Cene3éHka

OVHKIUN:
e 3ajepKKa M HEHTpaIM3alus aHTUTCHOB KPOBH.

e Cenexuys KIETOK KPOBH, T.. B CEJIE3EHKE IPOMCKOINUT YTHIN3ALMS SPUTPOLMTOB U APYTHX
0TpabOTaBIINX CBOM CPOK KIETOK KPOBH.

e JlemonupoBaHue KPOBH, BEIOPOC KOTOPOH aKTHBU3HPYeET paboTy cepalia.

e BrpaboTka GHOIOTMYECKH aKTHBHBIX BEIIECTB, KOTOPBIE CIIOCOOHBI CTUMYJIHPOBATEH PO-
IECCHl KPOBETBOPEHUSA M aKTHBHPOBAaTh METaOOMMYECKYIO0 W (DaroIuTapHyr aKTHBHOCTDH
KJIETOK KPOBH. ‘

CtpoeHue ceneseHKu

CHapy>u cene3eHKa MOKPBITa CEPO3HOM 000TI0UKOM, JexaIei Ha COeAUHUTENLHOTKAHHOMN Karcy-
e, Ot Kancynel BIIIyOb CENe3eHKH OTXOIAT TpabeKylibl, comepKaliue cocyapl ¥ HEPBBL. B cocras
KaIICyJIbl ¥ TPaOEKyJI BXOAAT TaK)Ke MHOTOYUCIICHHBIE T KOMBIIIEYHEIE KIETKH.

cepozHaf ofosouKa

HIOpa MC3 OTEMHATLHLIX KJICTOR

KAancyia
TIankE OMbBIE THEIC KJICTKH
Tpadekryia
e , IS el PEAKTHBHBII HeHT]
CJIaaKoMbIe YHEIE KIIeTKH "Hﬁ) W e @ )6
i ’/ . ’}r--,,_g‘ & -8
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Crpoma oprana o0Opa3oBaHa PETUKYJIPHON TKaHbIO. Ee KIETOUYHBIM COCTaB aHAJIOTHYEH CTPOME

mamdoysna. ITapeHxrMa Cele3eHKH, PaCcIoIOKEHHas MEXIy KaICyJIoi i TpabeKyIaMH, Ha3bBacT-
Cs MyJIBIOIA.

Ilyabna moapasnessieTcs Ha:

OeJIyIo myJabmmy KPacHYI0 MyJIbITy
IIPECTABICHHYIO: BKJIIOYAOIIYIO B ce0s:
1. JIumdatngeckum Qomukyramu 1. Cene3zeHoYHBIE TSDKH, COCTOSINNE
2. JInMmbonnHBIME IepHapTePUATLHBIMU U3 3PUTPOLIUTOB, TPAaHYJIOLUTOB
BIIaTrayuIlaMuy 7 TUMQOLUTOB

2. BeHo3HBIE CHHYCHI

KaIcyia
Me30T eI
Tpabexyma

TpabexvIADHAT ADTePHA
—  Tpaferynapuad BeHa -

CeJre3 SHOYHAA APTepH

fi+——  cemezémoynan Bema
| BN  npemrpammas aprepua
: l KHCTOYKOBEIe A TePHOIEL
THIB3 B
KAILILIAP 3AKPHITOH IEDPK Y A
BEHOIHBI® CHHYC B
KAIOULIAP 0TKPBITOH IFPKY LA

B.JIAT aJIETe

JTEMVI( OFTHBIN Q0 JLIEE V.IT o
¢ ¢ = i J 4t o ceTe3EHoOYHEIe TAMKI
BeHOIHEIH CHHYC K i ik R EEeHOZHBIE CITEYCEL
chetar 4. o

T oHIHET (onmnya IHPKYIAPHEIe PeTHKYIAPHELS

HepHapTepHANBHOe JEMI() 0HITHOe BJIAT AJIIIe BOJIOKHA
ITo H3.H. Adanacsesy

KpoBocHabGxeHue ceneseHKu
Fucrodusmonornyeckue 0COOEHHOCTH CENC3CHKH HANPSMYIO CBS3aHBI ¢ OCOOEHHOCTSAMH KPOBO-

CHaOXeHMs 5TOTO OpraHa: apTepHAIBHBIC COCYIbl CBI3aHBI C €€ NMMYHHOM (DYHKIHMEH, a BEHO3HBIE
COCyZibl 00ECIIEUNBAIOT B OCHOBHOM CEJICKIIUIO KIETOK KPOBH.

TieprapTeprabHoe
MG OUIHOE

TpabekynapHan apTeprn

- TTy IBIIAPHAA apTepua
LIEHTPANbHAA apTepPHa

KHICTOHKOBBIC¢ aPTEPHIO I

apTEPHN THIb3bI

~ BECHOIHDBIE CHHYChI

- TpabeKymapHan BeHa




Benas myasna o6pazoBaHa:

o IepHAPTePHANbLHBIME JAMMOUIHBIMA BJIATAIAINAMHE, IPESACTABIIIONMME COO0H Myd-
T006Gpa3HbIe ckormIenys muMdonuTtos (T-3aBUCHMBbIE 30HBI) B aJBEHTHIMATLHON 0601049Ke
IIyNBIAPHBIX apTepri. [10CTENeHHO YTOMIAsACh, STH CKOIIEHHS JAMQOIUTOB MpeBpalla-
10TCsI B TUM(OUTHbIE (OIUIUKYJIBL,

e gumdoungubivu doutakyaamn (B-3aBHcHMBIE 30HBI), PaCIOJOKCHHBIMA BOKDYT IICH-
TpaIBHOH apTepUH; IIPH 3TOM apTEpPHs 3aJIeraeT SKCIIEHTPUIHO MO OTHOMIEHHIO K (DOIUTHKYITY.

BOKpYT IlepHapTepUabHBIX JTUM(OUIHBIX BIATadUI] ¥ TAMPOUIHEIX QOIIMKYIIOB, T.C. HA TPAHH-
11e GEeNoi U KpacHOM! ITyJIbIIBL, PACHIONIaraeTCs y3Kas MapruHajibHas 30Ha — 30Ha KOHTAaKTa apTe-
PHATHHBIX KaWUIIPOB ¥ BEHO3HBIX CHHYCOB. B MapruHanbHOM 30He B CTPOMY CEJIC3€HKHU BBIXOLAT
dopMeHHBIE SMEeMEHTH KPOBU M aHTUreHbL. JIMMGOIUTE MUIPHPYIOT IPEUMYIIECTBEHHO B OCIIyI0
IyJIbIly, & SPUTPOLMTHl U TPAHYJIONHUTEl 00Pa3yr0T BOKPYI BEHO3HBIX CHHYCOB CKOIUICHHS, Ha3bl-
BacMbIe CeJIe3eHOYHbIMH THKAMU.
AnTtvrensl (GaroqUTHPYIOTCS MakpodaraMy U INEPEHOCATCA Ha ICHIPUTHBIC W HHTEPAUIHTHDPYIO-
I[¥€ KIETKH CTPOMEI JJIs TOCIEIYOIIEero IPEeICTaBICH S TUM(OLHUTAM.
CTEHKY BEHO3HBIX CHHYCOB BBICTIAHBI BRICOKMME SHIOTENMATGHBIME KICTKAMH, CHOCOOHBIMH
OCYIIECTBIATH M30MPATENHHYI0 MUTPALMIO KIETOK KPOBH: B KPOBOTOK BO3BPANIAIOTCS Goiee «Mo-
J01BIe» KIETKH KPOBH, & «CTaphle» U Ae(EeKTHBIE KIETKU Pa3pyIIaroTCs B IIyJIbIIE.
Emé onHOll 0COGEHHOCTBIO KPOBOCHAOXEHMS CENE3CHKH SBISAETCS CIOCOOHOCTh CETEe3CHKU pery-
JIAPOBATH CBOM KPOBOTOK ¥ AETIOHMPOBATH KPOBb. JTO IPOUCXOMINT 3a CYET:

® PETUKYISPHBIX My(T BOKPYT KUCTOYKOBBIX apTE€PUOI;

o  IJIAJKOMBIMICUHBIX KIETOK-TPABeKyJI U KalCyIlbl CENE3EHKN.
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SHOOKPUHHAaA cucTemMa

B cocTaB cuctemsl BXOIAT

L Hentpanbubie 11 Mepudepuueckne I Opramsi ¢ 3agokpun- Y. OnuHounbIe rop-

peryJisiTopHbie IHJOKPUHHbIE HOM M HEe3HTOKPHHHOI MOHIPOAYLHPYIONIHE
Opransl )lie.ﬂe3bl byHKIUTEi KJIETKH
1. T'mnoramamyc 1. HluToBumuas 1. T'onanmer Huddysuas
2. Tumodwus J)Kemnesa (AMYHHUKH, CEMEHHUKH) SHIOKPHHHAS CHCTEMA
3. Omudwus 2. OxonommroBumusie 2. Ilomkemynounas
KEJe3bl JKenesa
3. Hannmoueunwku 3. Ilmauenra

3HI[OKpI/IHHa$I CHUCTEMA OCYIICCTBIISACT OCHTPAIM30BAHHYIO CUCTEMHYIO KOOPIWHAIIUIO U UHTET pa-
MO OCHOBHBIX IIPOIECCOB JXU3HEACATECILHOCTH BCETO opranusma, €ro TKaHEH U KICTOK.

DYHKIUH JHIOKPUHHON CHCTEMBI: , -

1. Perymsiuus akTUBHOCTH I'E€HOB, a CIEOBATENHHO, PETYIAINMS HIPOLECCOB I pepeHITMPOBKH
TKaHEeH W Pa3BUTHA OPTaHU3MA.
2. Perysmiuus pasMepoB KIETKM H MX MATOTHYECKOH aKTMBHOCTH, a CII€OBATEBHO, perynsanus
pocTa TKaHe! U BCET'O OpraHu3Ma.
3. Perynsius nporeccos cuntesa JJHK u Genka B KieTKax.
4. Tlox KOHTpOIEM SHAOKPHHHOM CHCTEMBI HAXOSTCS MPOLECCHL:
a) GOPMHUPOBAHUS 10JIA ¥ PA3MHOKEHUS,
0) IporeccHl afanTalyy 1 MOANepKaHne FOMeocTasa,
B) IOBEAEHUYECKAs M PACCYIO0UHAS AEATEIHOCT.
OHZJOKpUHHAS CHCTEMA PEalu3yeT CBOM KOHTPONHPYIONHE (BYHKIHH C OMOLIBIO TOPMOHOB WA
MX OIDKafiX GHOCHHTETHIECKHX HPEANIECTBEHHIKOB, KOTOPHIE CEKPETUPYIOTCS B KPOBB, JIUM-
by, muxBop u remonmmdy. '
I'opMoHbI IpeCTaBIAIOT CO6OM GHOOPraHUIECKIE COSMHEHNS PA3INIHON XUMAYECKOR IIpUpPO-
IBI.

Xumuyeckasi IPUPOJA TOPMOHOB

CTEPONIBI MPOM3BOAHBIE AMUHOKHCJIOT LJIMKOMPOTEHUIbI

BernecTBo MOxeT ObITh Ha3BaHO TOPMOHOM, €CITH OHO 00J1aa€T ONPEIEICHHEIMA CBOMCTBAMH.

CaoiicTBa ropMoHOB: '

1. CekpernpyeMOCTb B LIUPKYIMPYIOMIHE XKUIKOCTH.

2. OOGpazoBaHue CHENMANTM3UPOBAHHBIMU KJIETKAMH 3HIOKPHHHON CHCTEMBL.

3. Beicokas u cemuduaeckas GHOIOrHYeCKas aKTHBHOCTD (OKa3HIBAIOT CBOE ACHCTBHE B KOHIICH-
tpaman 1071110 MOJIB/JT).

4. JICTaHIMOHHOCTH AeHCTBUS — OOYCIOBIEHA JOCTATOUHO BEICOKOM ITATENbHOCTBIO SKIU3HH
TOPMOHOB B IIMPKYJIUPYIOMIUX KUIKOCTSIX.




OpraHun3aumsa aHAOKPUHHOMK (PYHKLUKU OpraHu3ma

OHIOKpUHHASA (QYHKIHMS OpraHu3Ma — 3TO HE TOJBKO Ipolecc oOpa3oBaHus ropMoHOB. [y pea-
JM3aLMKA TOPMOHAIBHOIO 3(QQeKTa He MEHee BaKHbl U APYTHE COCTABIAIONIME 3TOTO IPOIEcca.
Taxum 06pa3oM, MOHATHE IHAOKPUHHAS (PYHKIMS OPTaHU3Ma BKIIIOYAET B CEOSI:
I. CuHTe3 U ceKpenuIo rOPMOHOB YHAOKPHUHHBIMH KeJIe3aMM.
II. TpaHcHOpT ropMOHOB.
bonpmas 9acTe TOPMOHOB HAaXOJUTCS B LUPKYIUPYIOMHUX KUAKOCTIX HE B BUAE BOJHOTO
pacTBopa. 'opMOHBI CBSI3aHBI CO CHEIUMATBHBIMY TPAHCTIOPTHBIMU OE€JIKaMU WU C KIETKaMU
KpOBH.
ITII. B3ammopeiicTBHEe rOPMOHOB C KJIETKAMU-MUIIEHSIMU.
Ha noBepxHOCTH KJIETOK-MHIICHEH UMEIOTCS PElENTOPhl K ONpeacieHHbIM ropMoHam. Ot
KOHIICHTpaluy U (YHKIMOHAJIBHO-CTPYKTYPHOU OpraHU3aIliH PEHENTOPOB 3aBUCHUT peak-
1Sl KJIETOK Ha TOPMOH.
IV. Mera6oan3M ropMoHOB.
ITocne peanuzanuu cBoero 3pdexra B TKaHIX TOPMOHBI HHAKTHBUPYIOTCSA. BaxXHyI0 poib B
3TOM IIPOLIECCE UTPAIOT EUEHb, IOYKH, TOHKUN KHUIIEYHHUK.

MexaHu3mbl perynauum hyHKLUUM 3HAOKPUHHbLIX XKenes

I. HepBHas (MMIyJIbCHO-MEIUATOPHAS) Perysiusi. g
OTO mpsAMON KOHTPOJIB CO CTOPOHBI HEPBHOM CHCTEMBI, 00ECIIEYMBAIOIICH HHHEPBAIHIO COCY-
JIOB B COCTaB€ SHAOKPHHHBIX keie3. [Ipsmas nHHepBanus CEKPEeTOPHBIX KIETOK BCTpeYaeTcs
penko. OnHaKO MeXAy HEpBHOW M SHIOKPHHHOH CHCTEMaMH B OpraHU3MeE CYIIECTBYET TeC-
HO€ B3aMMOJENCTBHE Ha YPOBHE LICHTPAIBHBIX 3BE€HbEB. [109TOMY B OpraHm3Me CyIIeCcTBYET
eIVHas HeHPOIHIOKPHHHAS CHCTEMA, OCYIIECTBIIMIONIAs CIIESIHATN3UPOBAHHOE YIIPABICHUE
IIPOLIECCAMU JKU3HEAEATEIPHOCTH OpraHu3Ma.
II. 2upoxpuHHAas peryJsimus.

BnusaHve oqHIX TOPMOHOB Ha CUHTE3 U CEKPEIUIO IPYTHX TOPMOHOB.

ITI. HesngoxkpuHHas peryJasimus.
Hezopmonanvhvle coeuHenuss CATHATU3UPYIOT 00 YPOBHE OOMEHHEBIX IPOLECCOB KOHTPOIH-
PYEMBIX TOPMOHAMH JaHHOM SHIOKPHUHHON XKEIE3bl.

IV. Camoperyasinusi SHIOKPHHHBIX GyHKIHI.
@OyHKIMOHAIBHAS aKTHBHOCTD JKEJIE3bl OIPEAEISIETCS] YPOBHEM €¢ TOPMOHOB B KPOBH. OTa
PETYNANMs OCYIIECTBIIAETCS Yallle 110 IPUHINITY OTPHIATEILHOMH 00paTHOl cBA3M (WK pe-
K€ I10 NIPUHIUITY [IOJIOKUTEIHHOM 00paTHOI CBSI3M).

IpuBnun oTprIaTeIbHONH 00paTHON CBA3M 3aKIII0YACTCA B TOM, YTO IPH MOBBIIICHAN KOHIICH-

Tpaluy TOPMOHA B LUPKYJIUPYIOMIKX KUAKOCTIX CHIDKAETCS (DYyHKIMOHAIBHAS aKTHBHOCTD XKeJie-

3b1, 00pa3yIoILIeH 3TOT TOPMOH.

Hammpumep:

UeMm BhIIIE KOHIIEHTPAIUS THPEOUIHBIX TOPMOHOB B KPOBH, TEM HIKE YPOBEHb HX CHHTE3a U CEK-

peruy B IMUTOBUIHON XKees3e.

B KpOBB

» Tupeorpomnsie
[luroBuaHAsA XKeme3a TOPMOHBI

€ - — ZE (T37 T4)
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ITpexe ueM roBOPUTH 0 MOP(HOPYHKIIMOHATIHHBIX OCOOCHHOCTAX OTAENIBHBIX SHIOKDHHHBIX #He-
JIe3, ciaeayeT CKa3aTh 00 0COOCHHOCTSIX CTPYKTYPHOM OpraHW3aliy SHIOKPHHHEIX JKEJIE3.

Oco6eHHOCTU CTPYKTYPHOW OopraHM3auum sHAOKPUHHbLIX Xene3

L. DHAoKpUHHBIE jKeJie3bl He HMEIOT BbIBOJHBIX IIPOTOKOB.
| I1. CexpeTopHble KIeTKH IHIOKPUHHBIX JKeJie3 MOTYT HMeTh Pa3jid4YHyI0 TKaHEeBYIO PHHA-
JIEJKHOCTh:
a) JMUTeIHATbLHBIE (COOCTBEHHO Kene3uCcThIe) KiIeTKH. HanpumMep, KISTKH IUTOBUIHOM JKe-
JIe361, KOPBI HATIOYEYHUKOB, KIETKU aJCHOTUIOMH3a U JIP.
b) KJIeTKM HelipaJbLHOTro NMpoucxoxkIeHus. Hanpumep: KIETKM MO3TOBOIO BEIIECTBA HAIIO-
YEYHUKOB, Heliporunopusa u ap.
C) COeNMHUTEIbHOTKAHHbIE KiaeTKH. Hampumep: knerku Jlelinura B ceMeHHuKax, Toka-
KJIETKH B ANYHUKAX.
d) mblmeyHbie KIeTkH. HanpuMmep: KIeTKH, BXOIAIIUE B COCTAB IOKCTArJIOMEPYIAPHOIO ar-
napata (FOI'A) noukwu.
III. CexpeTopHble KJIETKH MOTYT (JOPMHPOBATH OTAeIbHYIO IHIAOKPHHHYIO KeJie3y (IIUTO-
BHJ(HAS XKEJIE3a, HAMIOYSYHUKH, TUTIO(QU3 U T.J1.) WK TPy SHIOKPHHHBIX KIE€TOK BXOJMT B CO-
CTaB jkene3bl (OCTPOBKOBBIH armapar MOMKeIyJOYHON XKEeIe3hl).
IV. DHnoKkpuHHbIE ’KeJie3bI MOTYT ObITh MPeICTABJICHbI JOCTATOYHO OJHOTHITHBIMH KJIeTKa-
MU (IapaIqUTOBUIHBIE XKEIE3BI U [IP.) WK Yallle B COCTAB JXeJle3bl BXOAUT O0JIBIIoe pasHO0Opasne
KJIETOYHBIX TUIOB (TIEPEIHS TOJS TUIopu3a U Ip.).
V. CexpeTopHble KJIETKH Pa3JINYHbIX IHIOKPHHHBIX JKeJjle3 MOI'YyT CHHTEe3HPOBAThH OUH
M TOT 7K€ THI ropmMoHoB. Hampumep: My»KCKUe HOJOBbIE TOPMOHBI 00pPa3yIOTCs B CEMEHHUKAX,
SWYHUKAX, HAAIOYECYHHUKAX.

LleHTpanbHble 3HAOKPUHHBbIE OpraHbl

A/l\»

I'mmoTamamyc II'mnodgmus Onudns

Mexny HeHTpaIbHBIMA SHIOKPUHHBIMA OpraHaMK THIIOTaJaMyCOM, THIIOGH30M U SIHQH30M Cy-
IIIECTBYET TeCHas aHATOMHYECKas U (PyHKIMOHATIbHAS CBA3b. BaXKHOE PETyIsITOPHOE 3BEHO SHIOK-
PUHHOM CHCTEMBI — 3TO THIOTAJIaMO-THNIO(H3apHasi cCUcTeMa.

HecMoTpst Ha TO YTO THITOTAIAMYC 3aHMMaeT BBICIIYIO CTyII€Hb B MEPAPXUH, PACCMOTPEHME MaTe-
puana ynobHee HauaTh, Ha HAIll B3TJIAL, C THIIO(H3a.

M'mnodoms

} I'umodu3 — CI0XKHBIA SHIOKPUHHBINA OpPTraH, PacloIoKEHHBIN B OCHOBaHUM Yeperia.

Ctpoenne runodusa

nmepeaHss T0Jas CpeaHsAsa M0t TYGepaJIBHaﬂ JacThb 3adHAA O0JA
S __ LS
san B - —

ageHorumnogms Heliporunodus
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- MNMepegHas gonsa

CHapyu MOKPBITA COCMHUTEIFHOTKAHHOM KaIlCya0H, BO BHYTPh OT KOTOPOM OTXOMAAT COEIUHM-
TEIBHOTKAHHbIE TPaOEKyIIBl, B HUX PACIONI0XKEHBI COCYIBl U HEPBEL. Mexay TpaOeKynaMu paciio-
JIArafOTCs TSHKU CEKPETOPHBIX KJIETOK — TPOMOUMTOB, I'yCTO OIUIETEHHBIX KallMIIIIPaMH.

xpomocobHbIe KIeTKH  KaIuLIAp

fazoduIEHAA KIeTKa

anpmoIIEHaA KJIeTKa

Knaccuduxanus KieTok nepexHei oM runopusa .

; Xpomodobusre ket - 5077
Xpomodumustie ket - 35 - 40% ! % i

Armmo huneHbe KI8T

ComaTtorporompir JIAKTOTpOIOIET

1. Hemuddepermmpopasmaa 2. Knerxa na paszeii u
KJIeTKA - Ipefilec TR eHHIIK TI03HeH ¢TANHAX

CeNPeTOPHOI 0 ITHE.JIA

BazodumsHE e KISTKH
e

JITT /

INomagoTpon I THmIA Tomagotpon II romra Toporpomonmr  KeoprHKoTpomoipit
{(® CT-npopyrmpyronpi) (TII-1Ip o gy yro i)

©CT JIT ITT AKRTT
AT — ammapat Fonpmku; IIIC — supomuia3MaTudeckas ceTh; I' — ceKpeTopHEIe IPaHYIIBL;
BM — 6a3anpHas memOpana; JI — nunugaslie kamy; K — Kanuuiapsl.
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FopMOHBLI NepefHel 4ONU N X OCHOBHbIE (hYHKLUK

1. AKTI (anpeHOKOPTHKOTPONHBIA FOPMOH) — PETYJIUPYET IPOHECCHl CHHTE3a H CEKPEIHH
TOPMOHOB B ITy4KOBOH 30HE KOPBI HAAIIOYEYHHKOB.

2. TTT (THpeoTpPONHBIA rOPMOH) — PETYIUPYET MPOLECCH CUHTE3a M CEKPELIMH THPEOHIHBIX
rOpPMOHOB B IIUTOBUIHOM KeEJIE3€, & TAKKE MATOTHYECKYIO AKTUBHOCTE €€ KIIETOK.

3. ®CT (poaauKyI0CTHMYTAPYIOUIANA TOPMOH) — PETyIUpyeT (POINUKYIOreHE3 B SIHIHH-
Kax U CIIepMaToOreHe3 B CEMEHHHKAX.

4. JIT' ((r0TenHU3NPYIOLIMIl TOPMOH) — perynnpyeT MIPOIIECC OBYJISAIMU U 00pa30BaHUs XKell-
TOTO TeJla SMYHUKA, B MY>KCKOM OPTaHHU3Me — IIPOLIECCHl CHHTE3a TECTOCTEPOHA.

5. CTT (coMaToTpoOmHbIii TOPMOH) — CTUMYJIATOP JUHEHHOIO POCTa OpPraHM3Ma, KOHTPOJIH-
pyeT mpoIecchl cuHTe3a Oenka, oO0pa3oBaHUs INIIOKO3BI, pacmana XupoB. Hekoropsie ero
3¢ PEKTHI OIIOCPENYIOTCS TUMYCOM.

6. JTI (1aKTOTPONHBIA TOPMOH) — PETYIHUPYET MPOIECCH CHHTE3a MOJIOKA, IIPOTECTEPOHE,
TIOBBIIIACT PE3UCTEHTHOCTh OPTaHOB, TKAHEH M KIETOK B SKCTPEMAJIBHBIX YCIIOBHSIX.

CpepHsia pons

VY uenoBeka pa3BuTa ciabo. XapakTepHOH CTPYKTYPHOM OCOOEHHOCTHIO SBISECTCS HAIUYUE JIOXK-
HBIX (POJLIHKYJIOB — 5TO MEXKICTHUAKH, 3AII0JHEHHBIE TIPOTOPMOHOM.

CexpeTopHEIe KIeTKH

Karmuaap

TIporopmon

Knerku 3axBaThIBaOT MPOrOPMOH B 00pa3yroT 3 THIIa TOPMOHOB.

e Yl

| JlunorponuH ‘ MCr AKTT
(MeTaHONMTOCTHMY TP YIOLIMIT
TOPMOH)
¥ YCHUIIMBAET METab0oIM3M peryupyeT MUTMEHTHBIA 00MeH
{ JMIIHAOB B IIOKPOBHBIX TKAHAX

3apgHsaa gonsa runocusa — Heporunodpus

B meliporunoguse 0TCyTCTBYeT CHHTE3 TOPMOHOB. DTO OpPraH, B KOTOPOM HAKaILIMBAIOTCS U BBIIC-
JLTFOTCS. B KPOBB TUIIOTaJIaMU9ecKue ropMonsl. Heliporunogus — NpueMHMK U JENO TUIoTajIaMuye-
CKHX TOPMOHOB.

I'opmonbI

Ba30MpPeCCHH OKCHTOIUH
(aHTHOMYpETHYECKUIT TOPMOH)

DETYyJIUPYeT BOMHBIM OOMEH, B YaCTHOCTH HpPO- PErYJIHpPYET IPOIECCHl CEKPELMH MOJIOKA MOJI09-

neecsl peabcopOluy BOABI B IOYKAX, a TAKke HBIMU JKEIE3aMH M COKpAIlEHHE IJIaJKOMBIIICY-

TOHYC apTepUOIl HBIX KJIETOK B COCTaBe OpPraHOB MAaJloro Tasa, B
YaCTHOCTH MATKH, T.C. PETYJIUPYET POAOBOH aKT
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CTtpoeHue 3agHel aonv runocpusa

B coctase 3aamei g0y runohusa IMEHTCs:

HepBHble BOJIOKHA KpoBeHocHbIE cOCYBI ’ InTynuuTHI

OTPOCTKH HEHPOHOB KPYIIHO- KJIETKY HEHPOTIINA

KJIETOYHBIX S/Iep TUIOTaIaMmyca

AKCOHBI HEHpOHOB KPYNHOKJIETOUHBIX siiep TUmoTajgamyca (CynpaonTHIeCKuX U NapaBeHTPH-
KyJSIPHBIX) 00pa3yroT aKco-BasajibHble CHHANCHI Ha COCy/ax Heliporunogusa. B HEHpPOHAX THII0-
TanaMyca o6pa3yloTCs TOPMOHBEI OKCHTOIMH M Ba30MPECCHH, KOTOPBIE II0 aKCOHAM NOCTYIAIOT B

cocysl Hefiporumnodusa.
ONOpHYIO WM KapKacHy0 (QYHKIHUIO BHINOJIHSIIOT OTpOCTanme KIETKA-IIUTYMIATBI — 3TO KJIET-

K1 Heuporm/m.

efipoH CYTIPAOTITIHYECKOT 0 HII
MApaB eHTPHKY.IAPHOT 0 Aapa
THII0 TANAMYCA

CEKPETOPHEIE]

CiegoBaTeabHO, MEXKAY Helporum@u3oM H THIOTAIAMYCOM CYIIECTBYeT TeCHasl CTPYKTYp-
Has 1 (PyHKIMOHAILHAS B3aMMOCBA3b. I'nmoTanamyc u runodpus odpasyior eIMHbIN CTPYK-

TYPHO-(YHKIMOHAIbLHbBIA KOMILJIEKC.
T'opMoHanbHas QyHKUHs HepegHeil M cpeaHed mnou rumodusa Toxke peryaupyercs

THIOTAJIaMyCOM.
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MnoTanamo-runocdusapHbIi TPaKT

CuHTe3 W Cekpelus TPOMHBIX TOPMOHOB THIIO(U3a HAXOIAWTCS IION KOHTPOJIEM PHAH3HHT-
TOPMOHOB, 00Pa3yIOIKXCS B MEeJIKOKJIETOYHBIX SIAPAX TUIIOTaIaMyca.

Puin3uHr-ropMonbI

JInGepuHbI CraTuHbl
YCHIMBAIOT TPOITHYIO ()yHKITHIO YTHETAIOT TPOMHYIO (YHKITHIO

I[JI?I KaXI0r0 TPOITHOT'O TOpMOHA mnod)ma CYIMICCTBYIOT «CBOW) CTATUHBI U «CBOU» J'II/I6epI/IHBI.

Sapa romoTazamMyca:

3 KPYIHOKJIETOYHBIe AApa
(cympaonTHYecKoe H Iap AR eHTPHKYPAPHOe)
MeNKO0KJIeToYHbIe A8pa
(apryaTHOEe) .

Trno pmsapuan
apTepHa

Ilepeanan

KalmiIIapHad ceTh AKCOHEL Hefqmcempe'mpnnx KJIeToK

1-[01] TaJlbHaA BeHA

AKCO-BA3AJBHEIe CHHATICEL
Bropirmas
KalILULIAPHAA CeTh

Ageorumo gz " Heiiporumo gz

Punuzusr -TOPMOHBI II0 aKCOHAM IIOCTYIIAIOT B IIEPBHUYHYIO KAIMWIIIIAPDHYIO CETh, PACIIOJIOXKCHHYIO
B CPEAMHHOM BO3BBLINICHUHN T'MIIOTAIaMycCa.

B kagecTBe mpuMepa pacCMOTPUM TUMOTATAMAICCKYIO PETYIIIIUIO THPEOUTHON QYyHKITIH.
I'mmoTanamMuyeckasi peryiasinus Tupeoninoi ¢pyHkmnuu (cxema, cTp. 126)

I'mnoduzapuas aprepus oOpasyeT ABe KaIMLUIIPHbIE CETH.

IlepBuuHas KaANWIJISAPHas ceTh PACIONOXEHA B CPEAMHHOM BO3BBIIICHHM THMIIOTalamyca. B ak-
CO-Ba3aJIbHBIX CHHAICAX 3TOM CETH HAKAIUIMBAKOTCS M BBIAEIAIOTCI B KPOBb PHIM3UHI-TOPMOHEI
(aa cxeme 3T0 THpONHOepuH). [lo MOpPTaNBHON BeHe, PacIOIOXKEHHOH B HOXKE THIOMH3a OHH
IONAafA0T BO BTOPUYHYIO KalIWJUIAPHYIO CETh.

BropuyHas KanMmJUISIPHAS CeTh JIGXKUT B IepenHed u cpenserd nomwix runodusa. C e€ moMoms:0
PHIIM3UHT-TOPMOHBI IOCTUTalOT KIETOK-MHUIICHEH (Ha cXeMe 3TO TPOIOLUTHI). B OTBET Ha cTHMya
KJIETKH BBIIEISIOT TPOIHEIE TOPMOHEI (Ha cxeMe — TTT'), KoTopEIit BeInenseTcs B NepHdepHaeckil
KPOBOTOK U PErylIHupyeT QyHKINIO Nepu(epruIecKoii sxee3sl (Ha CXeMe — IIATOBHIHAS KeIe3a ).




CxeMa rumoTajaMmu4ecKoil peryJisiliMu THPEOUIHON GyHKIUI

s : Heijipocexperopuasn
T'umodszapuan e
Ap TepIA MEJTKOKJIET 0YHOT 0
Apa rHII0TANAMyCca

]IEPBI/I"'[HBH K alLILILA PHaA
CeTE

Tupeorponomar

Bropuysas xarmuLiapHan
CeTE

Tunodnrzapuan
BeHa

: uropnmaa 3

AeJqera

MMnotanamyc

I'mmoTamaMyc Ha3BIBAIOT «IHAOKPUHHBEIM MO3TOM», OH K€ SIBISETCS BBICIIMM ITOAKOPKOBBIM IIEH-
TPOM BETETATHBHOW HEPBHON CHCTEMBI. JTO HEHTpP B3aUMOJEHCTBYSI HEPBHOU U 3HIOKPUHHOM CHC-
TeM. B HEM mpomcxomuT TpaHcHOpMaIus HEPBHOTO MMITYJbCa B CIEHUGUUECKUN SHIOKPUHHBIN
poIiecc, 9To 00YCIOBIUBACT HAMYKME B OPraHU3ME €IUHON HEWPOSHIOKPUHHOM CHCTEMBI. B 1me-
pemHeM, CpeIHEeM M 3aJHEeM OTAelaxX FMIOTAlaMyCa PacIoJiaraloTCs HECKOJBKO IECATKOB IapHBIX
Anep.

B nepegneM rumoTajiaMmyce pacroiararTcs KpyIHOKJIECTOYHBIE SApa, B YaCTHOCTH, CYIIPAOIITHIE-
CKHE U MapaBEHTPHUKYyIApHBIE. B HepoHax, oOpasyromux 5TH SOpa, CHHTE3UPYIOTCS TOPMOHBL:
Ba30MPECCHH 1 OKCHTOIMH, a MX aKCOHBI 00pa3yIoT CHHAIICH Ha cocyaax Hedporunodusa. B cu-
HaIcax TOPMOHBI HAKAIUTMBAIOTCS U BBIICIISIOTCSA B KPOBb.

: B cpemnem (Menmofa3ajbHOM) THIOTAJaMyCe DPACIONararoTCs NPEUMYIIECTBEHHO MEJIKOKIIC-
TOYHBIE SIIPa, B HEUPOHAX KOTOPHIX OOpPasyroTCs PHUIM3HHI-TOPMOHBI (JTMOEPHUHBI M CTATHHBI).
AXKCOHBI 3THX HEHPOHOB HAIIPABIIAIOTCS B CPEAMHHOE BO3BBIlIeHNEe THIOTATaMyca (MEANAIBHYIO
SMUHEHITHIO), TIe 00pa3yIoT akco-Ba3ajibHble CHHAICH], B KOTOPHIX PHIM3HHI-TOPMOHEI BEIAEIIIOT-
Csl B KPOBb.

B 3agnHem rumoTajamyce sapa 00pa3oBaHBl HEHPOHAMHE, HE OTHOCSIIMMUCS K 3HIOKPMHHOM CHC-
Tteme. IToJ KOHTPOJIEM 3THX SAEp HAXOIITCSA IMOBEICHUYECKUE PEAKIMH M OOMEHHBIE IPOIECCHI
B OpraHu3Me.
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Anudums

3111/1(1)1/13 — IIMIIKOBHUAHAA KEJIE3a, PACIIOJIOKCH HAll TPCTHHUM KCIIyJIOYKOM MO3Ta.
CHapyxm IOKPEBIT COECIMHUTEIbHOTKAHHOM Kal'ICYJ'IOI/I oT KOTOpOI/I BO BHYTPb OTXOIAT Tpaoem JIbI,
Pa3aCIIAIOIINE XKEJIE3Y Ha JTOJIBKHU.

B cocrtage HOJICK — ABa THIIA OTPOCTYATHIX KJIETOK:

MHHEeATOIUTHI HOAJEPKABAIINE [TINATbHbIE KIETKH
(B LIEHTpE IOJIBKN) (o mepudepun TOIBKN)
CBeTJIbIe TeMHbIe

OTpOCTKM MMHEANOIUTOB 3aKaHIUBAIOTCS Ha COCYNaxX srMusa, TUIIOTATAMYCa B IPYTHX OPTaHOB.
®yHKIMY STH(H3a U3YUSHBI B HACTOAIIECE BPEMsl HEZIOCTATOYHO. B 9aCTHOCTH, M3BECTHO, YTO SITH-
u3 perynupyeT mponeccsl, IPOTEKAMOIIIE B OPraHU3Me UKIMYECKH: CYTOUHBIE PUTMEI, OBAPH-
aTbHO-MEHCTPYaIbHBIN IUKIT. ONU(HU3 pearupyeT Ha CMEHY CBETOBBIX pasjipaxkuTenci. B smuduse
obpasyercs okono 40 MenTUIHBIX TOPMOHOB, CPEAY HUX MEJATOHHH — PEryTupyeT IUrMEeHTHBIHA
00MeH B opraHu3Me U 06J1aJaeT aHTHIOHAJOTPOIIHEIM 3P (HEKTOM.

ITomMuMO MENTHAHBIX TOPMOHOB, B KIETKaX 3nu(u3a 00pasyroTcs 6HOreHHBIe aMHUHbI, B YACTHOCTH
CePOTOHMH.

Mepudepnyeckue aHOOKPUHHbBIE XKene3bl

4///\

I'mmodguzzaBucHMbIe I'mnodusnezaBucHMbBIE
e IIluroBHaHAs jxenne3a (THPEOUIHEIE e [lluroBumnas xeyes3a (KaBIIUTOHMHOBEIE
KIIETKH) KJIETKH)
e KopKOBOE BEIIeCTBO HAJIIOYECUHUKOB e Mo3roBoe BEmECTBO HAIOYCUHHKOB
e ['oHammI e  OCTPOBKOBBIE KIETKH MOHKEITYI0UHOM
e Jlnamenra JKeJIe3bI

® OKOJIOIJ_II/ITOBI/II[HBIG JKEIIC3bI

Hagnoye4yHuku

HapHeit opran, pacmonoeHHbIH y BBICIINX [O3BOHOYHBIX U YENOBEKa BOTM3HM BEPXHETO IOJI0CA
TIOYKH, BKIFOYACT B Ce0s1 2 CaMOCTOATENBHEIE XKeJIe3bl, KOTOPBIE Pas3IMYaloTCs O HPOUCXOXKICHHIO,
CTPOEHHIO ¥ (PYHKIIHH.

CHapyxu HanmoOYeYHHK IIOKPHIT TOJNCTOM COeAMHUTENLHOTKAHHOMN KaICyJI0i, BO BHYTPb OT KO-
TOPOH OTXOZAT TOHKHE TPAaBeKyJIbl, COIEPKAIIIE KPOBEHOCHBIE COCYbl i HepBhl. Ilof KamcyIoit
pacmonaraercs KOpKoBoO€ BEIIeCTBO, COCTOSINEE U3 CEKPETOPHBIX SMUTENNAIBHBIX KIIETOK ME3cH-
XHMHOT'O IIPOUCXOXACHMS. B EHTpe HaAIOYeuHNKa PaclIoIaraeTcs MO3roBoe BemecTBo, 00paso-
BaHHOC XpoMapGUHHLIMM KJIETKAMH, HMEIOIIME HeifpaibHoe npoucxoxaenre. CekpeTopHsie
KJICTKH HaJII0YE€YHMKA I'YCTO OIUIETEHBI KallLIIPaMHU.




Kamcyna /

Kuyiouxonas 3oma

Kopxosoe pemecteo — [ Ihyxconas 30Ha

CeryaTas 30Ha

Mosropoe BempecTE0 —|

Mexy kancymnoi u KIy604KkoBOi 30HOM, a Taioke Ha IPAHUIE MEXLYy KIyOOYKOBOM M IydKOBOM
30HAMH JISXKAT CIIOW MEJKUX MaIoau(GepeHIMPOBAHHBIX KIETOK. 32 CUET Pa3MHOMKEHHUS ITUX KJIe-
TOK IIPOMCXOIUT PEreHepanys KOphl HAAIOYETHUKOB.

F'cTtodmsmnonorua HagnovevyHmnKa

Hannmouyeunuk i
KOPKOBOE BEIIeCTBO MO3r0BO€ BEIeCTBO
KJIy0ouKoBast MY4KO0Bast ceTyarag XpoMapUHHBbIE KJIETKHA
30HA 30HAa 30HA |
CBeTJILIE TeMHBIE
: KJIETKH KJIeTKH
MHHEPAaJI0- TJIIOKOKOPTHKOMIbI COeIMHEHNS
KOPTHUKOUABI aHPOreHOBOI0
psaaa
aIbIOCTEPOH KOPTHU30J1, aHJIPOCTEPOH, agpeHaIuH HOpaapEeHaIuH
KOPTH30H, aHAPOCTEHIVIOH,
KOPTHUKOCTEPOH a Takxe

KCHCKHCE II0JIO-
BbIC TOPMOHBI:
9CTPOI'CHEI,
IIPOTeCTEPOH

PYHKIMYA FTOPMOHOB HAINMOYEYHNKA

1. Anbpocrepon: Hanbonee aKTUBHBI MHHEPAJOKOPTHKOMWI — Y4YacTBYeT B HOIEPKAHHU 6a-
JaHCa HATPHs U Kajblusd. B 4acTHOCTH, adbJOCTEPOH COXPAHSET HATPHH B OpPraHH3MeE, YCHIIH-

" BaeT peabCopOLHIO HATPHUS B IIOYEUHBIX KaHAIbIIAX. ;

2. KopTu3os H KOPTHKOCTEPOH — DETyJIITOPE 0OMeHa GENKOB W YIIeBOJOB — B YAaCTHOCTH
aKTUBHPYIOT MPOIECC INIIOKOHEOTeHEe3a B KIETKaX. YYacTBYIOT B MHTErpalldM MPOLECCOB He-
crenupUIECKOi afanTaliy OpraHu3Ma. BRICOKHME N03bI INIIOKOKOPTHKOMIOB BBI3HIBAIOT OBI-
CTpO€ YMEHBUICHWE THMYCa, TMM(AaTUUECKHX Y3JIOB, CEJE3€HKH, BBI3BIBAIOT JECTPYKIUIO
U pacna JMMQOLUTOB 1 203MHO(IIOB, YTHETAIOT BOCIAIUTENBHYIO PEAKIIHIO.
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3. AHApoOCTepoH M [pyrue COeNMHEHHs aHAPOrEHOBOTO psina camu 1o cebe OHonoTHUECKH Heaw-
THBHBI, HO CIIOCOOHBI 33 MpefenaMy HaJlOYeYHHKA TIPEBPALIaThCs B AKTHBHbIC hopMBI MyE-
CKHX IIOJIOBBIX TOPMOHOB (HAPOTeHOB). (DYHKIHS IIOMOBBIX TOPMOHOB OyZer paccMoTpeHa B
Teme «llomoBas cucremay).

4. ANpeHanuH M HOPAJPEHANMH: 3TO KATCXOIAMHHEI, KOTOPBIC UIPAIOT BAXKHYIO POJIb B KOHTPO-
JIe yTIIEBOJHOTO U XHUPOBOrO OOMEHA, PETYIIANNH AEATEILHOCTH CEPAEUHO-COCYIUCTOMH CHCTe-
MBI, CHCTEMBI CBEPTBIBAHUS KPOBH. 1Ip1 BOSHUKHOBEHHH UpE3BEYAHHBIX CHTYALHI BEICBOOOX-

JAK0TCA M3 HAaAIIOYEYHUKOB B OOJIBIINX KOJINYECTBAX U M06I/IJII/I3YIOT aJalTUBHBIE PEAKIIHH Op-
raHu3Ma.

luToBMaHas xene3a

HenapHslif opran, cocrout u3 ABYX HOJIEH, COEAUHEHHBIX NepemeiikoM. Pacmomnoxken Yy YEJIOBEKaA B
CpenHeH 00IacTH IIeU HUKe FOPTaHH CIiepesi U jarepaibHee Tpaxed. CHapyKH IIUTOBHIHAS JKe-
Jie3a OKPHITA ABYMS KaICyJIaMu:

HapyxHast kancyna — sBisercs 4acTpio 1 IIPOJIOJKEHUEM MPETPAXUANBHON (PaCIHH.

VictunBas (BHYTpeHHSA) — 00pazoBaHa HHOPO3HO->TACTHIECKOM COEqUHUTEIBHOTKAHHON Kall-

CyJIOi1. :
OT HCTHHHOH KaIICyIIBI BO BHYTPb JKCJIE3bI OTXOMAT COCAMHUTEILHOTKAHHEIE TPAGEKYJIbI, pa3sie-
JAIOIINC XENe3y Ha NOIbKH, IONLKY HE LEIMKOM U30IMPOBAHE, MTO3TOMY JKeJIe3y Ha3bIBaIOT IICEB-
JOI0JIBYATOMA.
CTpyKTypHO-(QyHKIMOHAIBHOM SAUHHUIEH KeIe3b! SBISIOTCS GoIMKYIBI — 3TO IMAPOBUIHEIE
IIOJIBIC BBICTIIAHHBIC U3HYTPH SIUTEIUAIBHBIMU KICTKAMH 00pa30BaHIS, T'YCTO OILIETEHHBIE KPO-
BEHOCHBIMU U TUM(DATHIECKIMH KANMIAPAMH ¥ 3aM0HEHHBIC KOJUIOHJIOM.

KATICY.IA

Tpadexyua

o bormmya

A5 oKy IApHETe
KIeTKH
Fr— KAITLILIAD

5 MKUJIJIGH,E[

THOs! GoTAKYIAPHBIX KJIETOK M X TOPMOHDBI

(I)OJIJII/IKyJIﬂpHBIe KJIETKH HIUTOBUIHOM KeJae3bl

A-KJIeTKH C-kierkn B-kneTkm
(THpOIHTEI) (mapadonIuKyIIpHBIE KIETKH) (xyIeTku AmkuHa3K)
TpuiionTuponuH (T3) KaJbIIUTOHUH, COJIEPKAT BBICOKHE KOHIISH-
TeTparioATHpoHuH (T4) COMAaTOCTATHH, Tpanuu

CEPOTOHHH CEpPOTOHHHA, COMaTOCTaTHH

s = & & 4 2




HMaTencuBHOCTH KpOBOTOKa B H.IPITOBPIJIHO?I KEJIE3€ B OCCATKH pa3 IMPECBOCXOAUT KPOBOTOK B ITOUKE.
Keneza YYTKO pearupyeT Oaxe Ha HC3HAYUTCJIbHBIC U3MCHECHHUS T'OMEOCTa3a B OpraHmu3Me.

fazampHaA MemMpaHa

A - KRIeTKa

{THPOIEITEI}

KO0 @

- KXeTKA @ =

{mapado LRy AP EAA ﬁ B - kmeTka

KR TKA) : {kTeTKa AuKimesn)

DYHKIHUY TOPMOHOB ITUTOBUIHOM KEJIE3bI:

1. TpuiioATHPOHMH U TETPAHOATUPOHUH (TUPOKCHH) UTPAIOT BAXKHYIO POJb B PETYIIALIAN IIPO-
IIECCOB SHEProoOMeHa, CUHTe3a GeNKoB, Hu((hepeHIMPOBKY TKaHeH, Pa3BUTHA U POCTa Opra-
HU3MA. ’

2. KanbmuroHHH perynupyet oOMeH Kanbiws 1 pocdopa B opraHusMe.

OyHKIIMOHATBHOE 3HAUCHKE B-KJI€TOK B COCTaBE XKeJe3bl OKOHYATEIBHO HE N3yYeHO, OHU JTN0O0 Ha-
KaIUIMBAIOT CEPOTOHMH, 100 ero o0pa3yroT. CepoTOHUH — 3TO OMOTE€HHBII MOHOAMUH C IUPOKUAM

CIEKTPOM PETYJIATOPHBIX BO3ACUCTBUMN.

CeKpeTOpHbIN LUKN WUTOBULHOW Xenesbl

uToBUOHAS XKele3a UMEET CIOMKHBIN CEeKPETOPHBIN ITUKII, COCTOSALINNA U3 ABYX (a3.

4/\>

(aza cunTe32 (daza cexpenun
(IpOIyKIINY TOPMOHOB) (BBIBEIEHUS TOPMOHOB)

Cxema OMOCHHTE3a TOPMOHOB B INIUTOBUIHOIA KeJjie3e

IHIOITAT 03

el
CeKpeTOPHBIE — ot
TPaHy.JIBI & — JI30COMA
anmapaT @
T o.Jm maat
rpaHynApHada |
IHIOILIAZMATH *
yeckad CeTh
T3
T4
= = s LS

TTHpORWE A mon
T <>

KpPOBEHOCHEIE COCYOEI

1. da3a cuHTeE3a
B Tupommrax CHHTE3UpyeTCs MOJUIENTHA THPEeOrJo0yJnH, B COCTaBe KOTOPOIO MHOIO

AMHWHOKHUCJIOTEI TUPO3MHA. Ox BoIZIEISICTCS B IIPOCBET Q)OHHI/IKyJ'Ia, TIC HAKAININBACTCA B BH-
JC KOJJIouaa. OI[HOBpeMeHHO C 3THUM B IHUTOILIA3ME€ THPOIIUTOB HAKAILIMBACTCA U OKUCIIA-
€TCA OO aTOMapHOro COCTOAHUA Won. Ha anukanbHO#M IIOBEPXHOCTU TUPOIIUTOB IIPOUCXOIHT
mponecc ﬁO,I[HpOBaHPIH TPIpeOFJIO6YHI/IHa. K ammHoxuciore THPO3UHY B COCTaBE TUPEOTJIO-
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OyJnMHa IIPUCOCOUHACTCS OMUH WM JBa aTroMa Hoia. 3aTeM B MOJIEKYJE THPEOrIo0yinsEza
00pa3yroTCcsl TOPMOHATBHO-aKTUBHBIC KOMIUIEKCHl — Tpuioaruponus (T3) u TeTpoioars-
ponuH (T4).

2. da3a cexpenuu

THUpOIMTEI 3aXBaTHIBAIOT ITyTEM IMMHOIUTO3a HOAUPOBAHHBIM TUPEOTIOOYIIMH U3 KOJLTOHIA.

B ux nuromnaszme B pesyibTaTe THAPOJIN3a OT TUPEOTIOOYIMHA OTHICTIISIOTCS TPHHOITH-

poruH (T3) u TerpoitonTuponus (T4), KOTOPBIE MOCTYIAIOT B KANMJUIAPHI, OKPYKAFOIIHE

(hOJUTHUKYITBI.

I'ncronornyeckoe cTpoeHne MUTOBUIHOM Kejie3bl MPHU TUIO0- U THNePPYHKIHA
ITpoueccel cuHTE3a U CEKPEIY TUPEOUTHBIX TOPMOHOB B KJIETKAaX ITUTOBHIHOM *kKeJie3bl cOatan-
cupoBanbl (HopMOQyHKIHS). [Ipy 3ToM (OIIIHKYIIBI 3aII0THEHBI TOMOTC€HHBIM KOJIJIOUIOM, BBICTH-
JAI0LKe X SIUTEINANbHbIE KIETKH Kyoudeckor ¢opmel. [lpu yemnenun (TUunepdyHKIHS) WK

ocnabneHny (TUHOGYHKINS) H3MEHSIOTCS pa3Mepsl POIUTHKYIIOB, GopMa UX KIETOK U KOHCHUCTEH-
¥ KOJLIOHIA.

IMunodyHkIHS Hopmodynkius . IMunepdyHKIAns
ZZSN\

KpynHsie ¢pommmkymbl. Knerku kybuueckue Menkue GOIHUKYIIB.
Komnonn motHeii. Kinerku Konnonn nenncteiii. Kinerku
IUTOCKUE BBICOKHE MTPU3MATHIECKHE

OkonoLwuToBUAHbLIE Xere3bl

YV denoseka 4 miu 6ojiee OKOIOIIUTOBUIHEIX Jkene3. OHM pachoyiaratoTcs C3aay Ha JOJAX LIUTO-
BUJTHOM XeJe3bl, MeXXIy HapyxHOH ((aciueil) ¥ BHYTPEHHEH KalCyIIOM.

Kaxgas OKOJIOMUTOBHIHAS XKelle3a MOKPHITA COSANHATENbHOTKAHHON KaIICYJIOH, BO BHYTPh KOTO-
POt OTXOIAT TpabeKyJIbl, COAEPIKAIINE COCYIBI M HEPBHL.

Mexny TpabekynaMu JexaT TSHKU MEJIKUX CEKPETOPHBIX KIIETOK, OIUIETEHHBIX KallMLIAPaMU.

Knetku n rOPMOHbI OKONMOLWUTOBUAOHDLIX XKelle3

OKo0J0IATOBUIHBIE JKEJIE3bI

I'maBHbIE KIETKH OxcnduiabHbie KIeTKH
TemubIe Caerible TOpMOHAJIbHAsI aKTUBHOCTH
U QYHKIIUS B HACTOSIIEE BPEMS
HEH3BECTHEI
TOPMOH NAPATHPUH TOPMOH NapaTHPHH




Cxema CTpOEHUsI OKOSOLUTOBUOHOM Xenesbl

KATIALIIAP

OKCH(IJH.]IBHBIC EJIeTEH

TIABHBIC KIICTKH

DYHKIYS TOPMOHOB APANMTOBWIHON KeJIe3bI
ITapaTupun — perynupyeTr oOMeH Kamplus u gocdopa, Memny KOHIIEHTpAIMsIMH, KOTOPBIX B Op-
raHu3Me CyIECTBYeT 0OpaTHas 3aBUCUMOCTb.
Kaxk cnenyer u3 BhIIecka3aHHOTO, 06MeH Kanplus ¥ Gocdopa B OpraHu3Me PEryIupYIOT IIUTO-
BHHAs U IApaIIUTOBUAHAS JKee3bl. KileTkaMu-MUIIEeHAMU ISl 3TUX TOPMOHOB CITY>KaT, B 4aCTHO-
CTH, KJICTKHM KOCTHOH TKaHU OCTEOKIIACTEI M 0CTE00IaCTHI.

JlBa MexaHHM3Ma PEryJsiuy KaJblMeBOro roMeocTa3a B Oprann3Me

KanbuuroHumH — 0cTE00IaCTEl — CTPOAT KOCTHYIO TKAHb

Ca ™ cHmkaercsi B KpOBH

2+
Ca “" nmoBbImaercs B KPOBH

HapaTl"OpMOH — OCTCOKJIACTBI — PaspynIar0oT KOCTHYIO TKaHb

OG6a BBIIEYKa3aHHBIX TOPMOHA PETYIHPYIOT TAKKe SKCKPEIHIO U IIOTNIONIECHIE KabIH B IOYKaX H
TOHKOM KHIIIEYHHKE. '

2. BiusiHMEe TOPMOHOB TONBKO HA OCTEOKIACTHI: TIAPATHPUH CTUMYITHPYET, 4 KATBIUTOHNH CHIDKAET
aKTHBHOCTH OCTEOKJIACTOB.

CHIUKAeT B KPOBH NOBBIIIAETCS Cat
yHKIHI0

Kanpuuronun

OCTCOKJIACT
IOoBbIIIACT | Seea

MapatropMon | | ¢ymemmo | ———  TT=--___

- 9
B KPOBH TIOHIKAETCS > | Ca
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MuweBapuTenbHag cucremMma

DYHKIIMHA NUIEBAPUTEIbHOM CHCTEMBbI:

, 1. MexaHndeckas ¥ XUMUUeckas 00paOb0oTKa IHUIIH.
2. BcacsiBaHue MPOIYKTOB PaCIlEIUICHUS IUTATSIBHBIX BEIIECTB.
3. Cekpenyst NIUIIEBAPUTEIBHBIX PEPMEHTOB ¥ CITH3H.
4. DKckpenus: 00e3BpPEKEHHBIX BEIIECTB.
5. VMmyHHas QYHKIHS — 3al01Ta OPraHU3Ma OT OaKTEPHANBHBIX U IHUIIEBBIX aHTHICHOB.
6. DupoxpuHHas QYHKIHS — BEIPaOOTKa FTOPMOHOB ¥ TOPMOHATBHOAKTUBHBIX BEIIECTB.
B cocTaB MUIEeBAPHUTEILHOM CHCTEMBI BXOIT:
v

I. IInmeBapuTenbHAA TPYOKA II. InmeBapuTeIbLHBIE HKeEIE3bI
(keTy TOYHO-KUIIIEIHbIA TPaKT): -

1. Opransl pOTOBOH IIOJIOCTH 1.BonpIre CaIOHHBIE KEJIE3BI

2. T'motka

3. IImmeson

OKOJIOYIITHBIE [IOIBSA3EIYHEIE  TIOAYEIIOCTHEIE

v 4. Mongpax 2. TleueHp U KeTIHbIH Ty3HIph

5. ToHKuMI KAIIEYHUK ) JEHIP

IR 3. ITomxemynouyHas xKenesa

OKOJIOYVIIEHAA EeJleia

$ PoOTOE AR [I0N0CTE

‘ o TTHILEE O]T
P

‘ me™eHE « SERJIVIIOE

MR JTIHEBIIT IIYV3EIPE

HoHe TVI0YHAL AHeJeIa
12 mepcTHAS KIMIKA

TOMEITT KIIIe Y HITK

o TOJICTBIIT BEILIe™ HITE
YepeooGpasHEIH 0TPOCTOK

IpAnaA KD

OCOGEHHOCTH CTPOSHHS PA3THIHBIX OT/IENOB IUIICBAPHTEIEHON TPYOKHU IPEICTABICHB! B Ta0HIIE.
CTpyKTypHas OpraHW3amysi TaOIMIbI COOTBETCTBYET YETHIPEM O0OIOYKaM, U3 KOTOPBHIX COCTOHT
CTEGHKA KENyIOYHO-KHIETHOT0 TPAKTA: CIM3HCTOM, MONCAU3MUCTOMH, MbIIEYHON, CePO3HOH HIH
(B OTHENAX JEKAIUX 3a TpeelaMyl OPIOIIHOM MOIOCTH) alBEHTHIHAILHOM.




Causucras o6on0uka (1)

Onurtennii (1a)

CoOcTBeHHAd
miacTunka (10)

Muimreunas
miacTuHka (1B)

MHorocnoiHbI# IOCKUH HEOPO-
TOBEBAIOIIUN SITUTEINH

Prixnas coemuHuTENBHAS TKAHb
(PCT), cocynsl, HEPBEI, CKOILIE-
HUS JUMQOIUTOB, BBIBOJHBIC

‘B Bepxuent

TpEeTH
MHIIEBONA €CTh TOJIb-
KO OTHEIbHBIE IUIaj-

IIPOCTBIE Pa3BETBICHHBIE, B HX
COCTaBe Maj0 IapHeTalbHbBIX
KJIETOK

B nunopuueckom otnene
IInsopuyeckue KeJIe3bl —
IIPOCTBIE CHIIBHOPA3BETBIICHHBIE,
B UX COCTaBE€ OTCYTCTBYIOT 00-
KJIaJO4YHBIe KIETKH M Ipeobia-
JAIOT CIU3KUCTHIE

IIPOTOKU JK€JIe3 MUIIEBOA. KOMBIIIIEYHBIE  KIIET-
: KM, 2 B HHKHHUX OT-
= 1a KapnnaneHble xenes3sl MUMICBO- | ENax TJIaTKOMBI-
% _ | Mia, Jexalmye y BXo#a IMINEBOA | MIeYHas — IUIaCTHHKA
= 10 | KEIyIOK M Ha YPOBHE IEPCT- | XOPOILIO BhIpakeHa
é {p | HEBHIHOTO XpsiIla. FOPTaHH
Ha nosepxnoctu cinusucroit ume- | PCT, cocynsl, HepBsl, mumdaru- | OOpa3oBana IIagKo-
IOTCs sKeJIyA049Hble SIMKH, 00pa- | yeckue (DOJUIMKYJIBL. MBIIIEYHOH  TKAHBIO
3yromue noid. SIMku (r) BeICTIIA- Kesesbl: pacnoyoXeHHO B 3
HBl OJHOCIOMHBIM mHpu3Matude- | B mue sxemynka CJIOSL:
CKHUM, JKEJIE3UCTHIM IUTEIINEM ®yHIaTbHbIE sKeJie3bl — | a) BHYTPCHHUI
IIPOCTHIE, CIIab0Pa3BETBICHHBIC HUPKYJISAPHBIN,
JKENE3Bl, B MX COCTABE KIICTKHU: b) cpenuuit
a) TJaBHBIC TIPOIOTHHBIMH,
b) meeunsie C) HapyXHBIH
C) OOKIJIaZOYHEIE LIUPKYJIIpHBIN
(mapueTabHEIC)
= d) cimsmcteie
=3 €) OSHAOKPUHHBIE  Pa3iIdy-
s HBIX THUIIOB.
= B xapaunanbHOM OTHEIIES
Kapananbubie sKeJIe3bl —
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IMoncausucras
000J104Ka (2)

MpimeuyHnas
obos0uka (3)

Cepo3nas
o0oJ10uKa (4) HaH
aJBeHTUIHAIbHAsH

OOpa3oBaHa pBIXJION COEAWHU-
TEeJIbHOW TKaHblO. Pa3BeTBiIeHHAs
CETh COCYIOB, CIIOXHBIE AJIbBEO-
JSpHO-TpyOUaThIe Kene3bl IHILe-
BOJla, MOJACJHU3UCTOE HEPBHOE
CILIeTeHHe, COCToAllee W3 HeEp-
BOB, HEPBHBIX OKOHYAaHWN U HH-
TpaMypaJIbHbIX I'aHIJINEB

MpimreqHass 000709Ka COCTOMT

U3 ABYX CJO€B:

1. BHyTpeHHHII CIOW LHUPKY-
JISIPHBIN

2. Hapyxubli cioii — Ipo-
TONBHEIMA.

B BepxHEll TpeTH NHILEBOAA

TIOTIEPEYHOIIONIOCaTasl ~ MBIIIEY-
Hasl TKaHb.

B cpenmeii Tpetm — CMellaH-
Hasl.

B mmwxHeill Tpetm — TIiankas
MBIIIEYHAsT ~ TKaHb.  Mexny

CIOSIMH MBIINICUHON TKaHU Jie-
KAT MEKMBIINICYHOEC HEPBHOE
CIIJICTCHHE

Jlo nmmadparmsl
aIBEHTHIATIbHASL
obonouka, 00pa3oBa-
Ha PHIXJIOW COEIUHU-
TEeJbHON TKaHBIO, B
Helt cocympl, cy0an-
BEHTHUIHATIBHOE

HEpPBHOE CILIETCHUE.

Ion madparMoin
MHUIIEBOJ TTOKPBIT
CepO3HON 000JIOUKOH,
cocrosmeir u3 PCT,
BBICTJIIaHHOW INIOCKUM
smuTeNneM (Me30Te-
JueM), B HEH Jexar
COCyIbl W MOJCEpPOo3-
HOe HepBHOE CILIe-
TeHHe

O6pazoBana PCT, B koTOpo#l MHO-
IO 3JaCTUYECKUX BOJIOKOH, TyCTas
CeTh KPOBEHOCHBIX U TIMM(aTHye-
CKHX COCYJIOB, MHOTO apTepHOJIO-
BEHYJIIPHBIX aHACTOMO30B, IO~
CIIM3UCTOE HEPBHOE CILICTEHUE

Cocrour u3 TPEX CIIOEB IJIaJKO-
MBIMICYHBIX KIETOK:

Hapy>kHbIi — IPOAONBHBIN
Cpenuuii cioii — HUPKYIApP-
HBIN

3. BuyTpeHHMIi — KOCOH.

N —

MG)KIIY CIIOsAMH pPacCroIaracTcs
MEXMBINICYHOC HEPBHOC CILIC-
TCHUC

000510YKa,
Takoe XKe
Kak ¥ B

Cepo3snas
AMETOIIas
CTpOCHHE,
IIHIIEBOC

(Y




nuTeauii

ColcTBeHHAs IJIACTHHKA

MpuIimeynas mia-
CTHHKA

ToHKNIT KUIIEYHUK

Ha nosepxHOCTH Cru3ucToit BOp-
CMHKH () — 3TO BBIISYMBAHUSL
CJIM3HUCTOM OOOJIOYKH B IPOCBET
KHIIIEYHNKA, BBICTIAHHBIE OIHO-
CIIOMHBIM LUIWHAPHYECKHM KaeM-
YaTeIM 3nuTENINeM. B ero cocrase:
1. Kaemuarsie

(cronbOuatsie) KIeTKH
2. BoxanoBumHBIE KIESTKH
3. DOHIOOKpPUHHEIE KIETKU

PBCT, B xoTopoii MHOTO peTH-
KYJSIPHBIX BOJIOKOH. MHOroumc-
JICHHBIC OJMHOYHBIE W TPYIIIIO-
BEIE JTMMQOKIHBIE (DOITUKYIIEL,
COCYIUCTHIE CIUICTEHMS.

Kpunrsi (e) - yriny6ienus
SIUTEITHUS

Knerounslii cocras kpur:

—_

Cronbuartsie KiIeTKku
bokanoBunnsie kaeTkn
3. KamOmanbubie
(memud depeHIpOBaHHEIE)
KIIETKH
4. DHIOKPUHHBIE KJIETKH
(ux Gonplle, 9eM B BOPCHH-
Kax)
5. Knerxu ITagera
(xmeTku ¢ anumo(UILHBEIMU
I'paHyJIaMH)

B2

2 Cclos TIaaKOMBI-

IIEYHBIX KIETOK:

1. BHyTpeuHwmii —
LUPKYJSIPHBIN

2. HapyxwHbrit —
IIPOOJIbHBIN

ToeThIll KHIIEeYHHUK

OnHOCTIONHEIA KaeMuaThIil dmHTe-
JUA BBICTUIIAET TIyOOKHE KPUIITHI
B 000ZOYHOM KHUILKE, a B PSIMOH
KUIIIKE:

B CT0/I09aTOH 30HE — MHOIO-
CIIOMHBIN KyOWYIEeCKUN SIUTENNI;

B IPOMEKYTOYHOMH 30HE — MHO-
TOCIIOMHBIH ITOCKHUIM SIHUTEIHIH;

B KOMKHO#i 30He — MHOTrOCIIOM-
HBIY IUTIOCKUH OPOTOBEBAFOLIHIH

Hmeer crpoeHue, aHanorudHoe
TOHKOMY KHIIEYHHKY, TOJIBKO
OYeHb TIIyOOKHe KpumThl. Mx
COCTaB OTIMYACTCS OOJBLINM
KOIMYECTBOM  OOKATOBHIHBIX
KIETOK, MaJbIM KOJIMYECTBOM
knerok Ilanera, kpome Toro, B
SIMTEINHA MHOTO MHTPASIIUTENHN-
aJIBHBIX TUMQOIMTOB

To xe cTpoenwue, 4ToO
X B TOHKOM KHIIIEY-
HUKE

136




Moacau3ucras 000109Ka MbiieuHasi 0001049ka Cepo3Has 000.109K2
PBCT, muorounciennsie cocymu- | JIBa cnos u3 rimankomeimeyHoi | PBCT  BeicTiannas
CTBI€ CIUIETEHUS, JONBKU XKUPOBOU | TKaHMU: ME30TeNINEM
TKaHH, ONWHOYHBIE (DOIUTHKYIBl U
o | CKOTIERHS nuMGOLUTOB, moAcnu- | 1. BHyTpeHHHE — LHMPKYIAp-
S | 3UCTOE  HEPBHOE  CIUIETEHKE. HBIN
g | CnoxHble pasBeTBIeHHBIC anbBe- | 2. HapyxHbH — IIPOJOTIBHBIN.
2 | onsapHO-TpYyOUaTHIE NyOI€HAIBHBIE
£ | xemessr B JIBEHAAATAIICPCTHOHN | MeXay CIOSMU MEKMBIIIEYHOE
] | xuuke. HEPBHOE CIUICTCHHE
ﬁ B Tomieit 1 MOAB3OMIHON KHIIIKE
& | AyoneHanbHbIE JKee3bl OTCYTCT-
BYIOT
PBCT, cocynsl, mnoacmuzuctoe | COCTOUT U3 IBYX CIOEB: Cepo3Hast  000109Ka
HEPBHOE CILIETCHHUE, MHOTO XKHPO- B BepXHeW 9acTu Tol-
BHIX KJIETOK u JjuMmdarnueckux | 1. BHyTpeHHUH — IMpKyJIAp- | CTOIO  KMIIEYHHKA,
(b OoJUTHKYIIOB HBII MMEET BBITYNBAHUS,
- 2. HapyXHbIiI — NOPOIOJIBHBIN, | COAEpXKAIIUE  KHUPO-
B oOpasyromuii 3 IpOJOJBHBIE | ByI0 TKaHb — <GKHU-
= JIEHTHI " POBEIE TIPHBECKID.
z
= B HwxHHX oTAENax
= mpsiMasi KANIKa UMeeT
% AIBEHTULAATBHYIO
B (coenMHUTEIBHO-
TKaHHYI0) 000JI0UKY

BHyTpeHHSs IIOBEPXHOCTh KHUINEYHOH TPYOKH MMEET XapaKTEpHYyI CKIIaA4aToCTh, HEOIMHAKOBO
BBIPKCHHYIO B Pa3IMYHBIX OTIENax. '

CxJajxy, Kak IPaBrIIo, 06pasyroT CIM3KUCTas U MOCIU3KUCTas 00onoukn. Eciu ke cxkaanku riry6o-

K€, TO B MX (POPMHUPOBAaHNMY IPHHAMAET ydacTHe U MbleuHas obonouka. Hke npuseneHa cxema

CTPOEHUs TaKOM CKIaIKu 1 MOPPODYHKIHOHATIBHBIE 0COOCHHOCTH PAa3IMYHBIX OTICIOB XKETyI0q-

HO-KHIICYHOI'O TpaKTa.
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I — cnusucras o6onouka, Il — moxcnmsucras o6oaouka, III'— Melmednas 060104kKa,

IV — apgBenTHIIMATBHAS WIH CEPO3HAS 000JIOUKA

Opransl poToOBOii MOJIOCTH

EeKH EeCHBI A3BIK MSATKOE MUHIAJIAHBI
Hebo

ryoni

Helo

THIATIHA

T

3y6BI

JecHa

ryda

ITo C. Cabrol
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[IumieBapuTenbHAS TPYOKa B 061aCTH POTOBOH IIONIOCTH COCTOMT M3 TEX K& 000I0UEK, UTO H B ne-
PEUNCIIEHHBIX BBIIE OTAEIAX, HO IMEET CBOM OCOOEHHOCTH:
1. Cam3ucras 0060J109Ka BEICTIAHA MHOTOCTIOMHBIM IUIOCKMM HEOPOTOBEBAIOIINM SIHTEITHEM,
CIIOCOOHBIM K OpPOTOBEBaHMIO. MBbIeYHas IIACTHHKA OTCYTCTBYET.
2. TMomcamsucrasi 060a049Kka o6pasoBana PCT, 0OMIBHO BaCKyJIsIpU3UPOBaHA, COAEPKUT HEP-
BBl, HEPBHBIC OKOHUYAHWA. B HEKOTOPHIX OTAENaX MOACITU3MCTAsl OTCYTCIBYeT (B HECHAX,
B TBEpAOM Heb€, B BEpHEl U OOKOBOH IIOBEPXHOCTSX S3BIKA).
3. Mpimeusasi 000JI04Ka B OTJIMYUE OT APYTHUX OTHEIOB KEIyTOYHO-KUIIEYHOrOo TPAKTa,
00pa3oBaHa MOIEPEeYHONONOCATON MBIIIEYHOW TKAHBO.

Oco6eHHOCTU CTPOEHUA ryObl

B cocraBe TyOBI pa3IuyaroT 3 9acTH

KoxHag yacth Camszucras 94acTh

/ K OMHAA YacTh TyOBI

AN MEHOT0CHOMAHBOT TLI0CKHE
y: OpPOT0EEBARIIIET ITIEAT e

Ilepexonnasi 4acTh

TIepeX0aHad SarT

CIIHCTAA YACTE TYOBI \

KPYT0BAf MEBIINA PTA

MEHOT 0CO0HHE TLI0 CKHE
HEOpOT 0BEBAIIT ITIT ekl
CIETIHCT 0 00 oXou

ryiHBIe CINHHEIE HEIe3kl L e

H BOJ0CAHBIE {0 Y.IET
cofCTEeHHAA ILTAC THHEA
CJIFTEEIC T OEL

CrpoeHne pa3IHYHBIX YaCTei ryobl

Koxnast yactb Cam3ucrasi 4acTb

IlepexonHast 4acTh
I. Cnusuctas 0005104Ka.

Ha noBepXHOCTH MHOI'OCJIOH-
HBIH IUIOCKUHA HEOPOIOBEBAO-
U SIUATENNMN, IOA HUM COO-
CTBEHHAs IUIACTMHKA U3 PBIX-

MHOrocJIONHBIN SUUATEIINH
HMEET TOHKUI POTOBOM CIIOH.

Ha moBepXHOCTH MHOT'OCIOH-
HBIM TUTOCKUH OpOTOBEBAIOMIMI
SIUTENNH.

e

Iomnexamas coenuHUTeIbHas B COENMHUTEIbHOTKAHHBIX

TKaHb BJAETCS B DIUTEINM B

BUIE COCOYKOB. B Hell nexar
» IIOTOBLIE M CAJIBHEIC JKEIE3bl U
" BOJIOCSHEIE (DOJUTAKYJIIBI

COCOYKax MHOI'0 KallkIIApOB,
OTCYTCTBYIOT IIOTOBBIC JKCJIC3bI
1 BOJIOCAHEIC (bOHHI/IKYJ'IBI

JIOM COEOUHUTEILHOM TKaHNU.

II. Tlomcnmsucrag o0O0OIOUKA.
Comep)kuT TyOHBIE CIIFOHHBIS
Kenessl (CIM3UCTO-0ETKOBEIE).

III. Mgimeunas 00om09ka —
KpyroBasl MBIIIILIA PTa

20




Oco6eHHOCTU CTPoeHUs A3bika
BCpXHC6OKOBa}I TIIOBEPXHOCTDh M HYDKHAA IMOBEPXHOCTH SA3bIKAa UMEIOT pa3Hoe€ CTPOCHHE.

BEePXHAA I0BePXHOCTE MIBIKA

HHTEeBHIHLIE FPHOOBHIHEET wedofoBaThIR
COCOYKH COCOYRK COCOYEK

CIEHCTAA 0foao4Ka
JOp3albHOH [IOBePXHOCTH

o i — MOICIH3MCTaA OCHOBA
="' — coficTEeHHAA ILIAC THHKA
~ MHOT 0CHOHBHT ILIOCKIET
HEeO0pOT 0B eEANIUIE T et

IIOIIep ey HOII0I0CATRIE AIIONHTEL  KOHIIEBRIE 0TIEJRI
MEOIEYHEIE BOJOKHA EHeaes

HETEHAA MMOBEPXHOCTE AILIKA

Ha BepxHe60k0BOI ITOBEPXHOCTH OTCYTCTBYET HOJCIIM3HCTAS OCHOBA.
Cnusucras cpacTaercs ¢ MBIIIEYHON 06010uKOH U 06pa3yeT 4 THIIA COCOUKOB,

HuteBumnsie I'pubGoBuaHbBIE JInCTOBUIHBIE KenodoBaTnie
MHorounciaeHHbIE PacmoioxxeHs! Ha Pacnonoxensr Ha 60- ~ Pacmonokens! Ha Tpa-
COCOYKH, ITIOKPHITHIC CITMHKE S3bIKa KOBBIX MIOBEPXHOCTAX  HHUIE MEXAY TSIOM U
OPOTOBEBAOIINM DIIH- SA3BIKA KOPHEM SI3bIKa
TenueM

Ha nrokHe# moBepXHOCTH clm3uCTass 060JI0YKA MOKPHITA MHOTOCTOMHBIM ILIOCKHAM HEOoporoBe-
BAIOIMM STHUTENNEM, COOCTBEHHAS INTACTHHKA BPACTAET B SIUTENMIL. B mMoACIu3ucTol 06010uKke
pacrosaraercst 60JIbIIOe KOIMIECTBO KPOBEHOCHBIX COCY/IOB H CIIFOHHEIE JKeye3bl. OCHOBA S3BIKA —
STO IOINEPEIHONONI0CATAs] MBIIIEYHAs TKaHb. MeXk Ty MBITICYHBIME [TYYKAMH, MEPEIIETAIONTHMUICS
B TPEX ILIOCKOCTSX, PACIOIATa0TCs IPOCIONKH COSIMHNTENBHOMN TKAHH ¢ GOJBIIMM KOIHIECTBOM
XHPOBBIX KICTOK, B MPOCIOMKAX JIEXKAT OENKOBEIC, CM3KUCTHIE M CMEIIAHHBIE CITIOHHBIE JKEIE3HL.

3y6bi

AHaTomun4yeckoe cTpoeHue 3yba

Cxema cTpoeHus 3yfa 1 ero npuKperIeHms
(carurTaneHLIH cpez)

ANMATE
AeHTHH

IJecHeras Gopozmxa

BCKIRN KOPOMKA

IIHTENHATEHOE IIPHKDeILIeHHe

II¥IbIIAPHAA II0JI0CTE
omoHToATaCTED
ANLEe0JIAPHEIH 0TPOCTOK

NepHOTOHTAIBHAA CBAIKA

feckmeT0YHEIH HeMeHT

BCKUA ROpeHb A

KJIEe TOYHEIH [TeMeHT

e ANHKATEHOE 0TEepCTHe
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B cocraBe 3y0a BbIIeJISAIOT:

Koponky, Hleiixy Kopens,
BHYTpH Heé IMynbllapHas KaMepa BHYTPH HETO IyJIbIIapHbIN KaHall

KopHu morpyxeHsl B albBEONAPHBIE OTPOCTKHA BEPXHEW M HIDKHEH YENIOCTH U YAEPKUBAIOTCS B
JieCHE 3yOHOM CBA3KOH (ITEPHOTOHTOM).

Tkanu 3yba:
Teépabie: Msrkue
JlenTuH IMaIb IlemenT Prixmag coemmuurensHas  IlnoTHas coenuHu-
TKaHb, 3aIIOJHSIOIMIAS TeNbHAas TKaHb
MyJIbIIAPHYIO0 KaMepy MEPUOIOHTA
¥ KOPHEBOH KaHaT (3yOHOI1 CcBsI3KM)

Teépable TkaHu 3yb6a
1. [leHTHH — SBIIE€TCS OCHOBHOM TKaHBIO 3y0a.

XUMHUYECKHH COCTAB JeHTHHA:

e Lo A

28% opranmyeckoe BeillecTBO 72% HeopraHu4Yeckoe BelecTBO
BKJIIOYAET KOJUIareH, ¢pochonporennsl, BKITIFO9aeT ochaTsl Kaablys, MarHUs
TJIMKO3aMUHOTJINKAHBI 1 GTOPUA KATbLINS

CTpoeHue qeHTHHA

AMAIBR BB FPHIMED JeHTnH moCTpoeH MO aHaloruu C
KOCTHOW TKaHBIO (IEHTHHOBAas KOCT-
Has TKaHb). B ero cocraBe, Tak ke
Kak ¥ B KOCTHOW TKaHU, HUMEETCS
MEKKJIETOYHOE BEIIEeCTBO, COCTOS-
Imee W3 KOJUIAar€HOBBIX BOJIOKOH U

. OCHOBHOT'O BEIIECTBa — MHHEPAJIU30-

L e e BaHHOTO OPraHMYECKOTO MAaTPUKCA.

MeEXKIeTOYHOEe BEIECTBO IIPOHH3a-

HO paIUaIbHO  PAaCIION0XKEHHBIMHU

KaHaJbNaMu. B 3TuxX KaHambIax

IIPOXOMSAT OTPOCTKU KJIETOK — OJIOH-

TOGJIACTOB, & CaMU KJIETKH JIeXaT 3a

npefenaMu IeHTHHa (B HapyXKHOM

cioe mynbIel 3y6a). CrnenoBaTenbHO,

B OTJIMYHE OT KOCTHOM TKaHH, T€HTHH

HE CONEPXKUT KJIETOK, a BKIFOYAeT

TOJIBKO OTPOCTKHU KJIETOK

OTPOCTKE D,II;OHTDEJI&CTUB

OJOHTODJIACTEL

b=




2. DMaJb — MOKPHIBAET KOPOHKY 3y0a
XuMHYECKHIi COCTAB 3MAJIN:

3—4% opranuyeckoe BelieCTBO 96-97% HeopraHUYeCKOe BelecTBO
BKJIFOYAeT OeIKH U POCHOIPOTENHEI BKJIFOYAET THIPOOKCHANIATHT, KapOOHAT KaJIbIIKd,
dbropun Kaabus, GocHOpHOKHUCIBIA MarHUH

CTtpoeHue amanu ,

OMajk COCTOMT U3 IMAJIEBLIX Mpu3M (muameTp 3—6 MKM), IPOXOAAIIMX Y€pe3 BCIO TOJIIIY dMalH,
BONMHOO06pPa3HO m3rmbadch. Kaxmas mpusma coctouT u3 GuOPMILLIPHOH GenKoBoM ceTH, B KOTOPOU
PACIIOJIAraloTCs KPUCTAUIB THAPOOKCHAaTUTOB. KpoMe mpusM B €ocTaBe 3Malli MMCIOTCS HE MU-
PaIM30BaHHbIE YIACTKM OPTAaHUYECKOTO BEIECTBA. OTO 3MaJieBbie Iy4KH, PACIIOI0KEHHBIE HA TPa-
HUIIE C JCHTHHOM W 3MajieBble IJIACTHHKH — JIEHTOOOPa3HbBIE CTPYKTYDHI, UAYIIHE YEepe3 BCIO
TOJIIY MAJIH.

3. IleMeHT — MMOKPHIBACT JCHTHH B 00IACTH IIEHKU U KOpHEH 3y0a.

XuMHYEeCKHH coCcTaB IieMEeHTAa:

30% opranun4eckue BeleCTBA 70% HeopraHu4YecKue BelecTBa

CymecTByeT 2 THUNIA IIeMEHTA

BeckiieTouHBINi eMEHT KieToynblii eMeHT
(B BepxHel 4yacTy KOPHS) — B HIDKHEH JaCTH KOPHS COCTOUT U3

COCTOHUT U3 MEXKKJICTOYHOI'O BEHICCTBA:

KOJLIareHOBbIEe aMopHbIi KJIETOK MEKKJIETOYHOI0
BOJIOKHA CKJICHBAIOIIMIA (1eMEeHTOLHTOB) BellecTBa
MaTpHKC ‘

> ot W

KOJUIAT€HOBBIE OCHOBHOE
BOJIOKHA BEIIECTBO
(Matpukc)

TaxuM 00pa3oM, KIETOYHEIM EMEHT MMEET CTPOCHHUE, aHAIOIMYHOE IPyOOBONIOKHKMCTON KOCTHOM
TKaH{, ¥ OTIMYAETCI OT Heé OTCYTCTBHEM COCYAOB. beckineTouHBIN IIEMEHT COCTOMT TOJBKO M3
MEKKJIETOYHOTO BEIIECTBA, BOJIOKHA KOTOPOTO MPOAOJDKAIOTCS B MEPHOTOHT U Jajblle B 3yOHYIO
ANBBEOY, T.€. OECKIETOUHBIH [[EeMEHT Y4acTBYeT B 3aKpEIUICHIH 3y00B.
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Msrkue TkaHu 3y6a — nynbna u NnepuogoHT

Iyabna 3amonHseT IMyIbIapHyIo KaMepy KOPOHKH 3y0a i KOpHEBO# kanan 3y6a. [Tynsna obpa-
30BaHa DPHIXJIOW COCNMHHTEIBHOM TKaHBIO, COAep)KaIleil OOJBIIOE KONUYECTBO CTYIECHHCTOIO
| OCHOBHOTO BEIIIECTBA. ;

B mynene pasmugaror 3 cios:

Hepudepuueckuii cyioi IIpomexyTouHBIN cJ10# IenTpajbHbIN CJIOKH

COCTOMT W3 HECKOJNBKHMX PANOB COCTOUT M3 Hespenblx Komiare: PCT, MHOrO KOIUIACEHOBBIX K

IEHTHHOOIACTOB HOBBIX BOJIOKOH M MEIIKUX KaM- PETHKYISAPHBIX BOJIOKOH, (uo-
OnaNbHBIX KJIETOK, CIIOCOOHBIX poOIacToB, Makpodaros, 31ech
o hepeHIpoBaThCS B ICHTH- K€ JIOKATU3YIOTCS COCYIBI, Hep-
HOOIaCTHI : BEI, HEPBHbIE OKOHIAHUS

IepuomonT npencrasmsier coboil CBA3KY, KOTOpast YKpeIwisieT 3y0 B KocTHOH ansBeoite. [lepro-
JOHT 00pa3oBaH MPEUMYIIECTBEHHO IJIOTHOW HEO(DOPMIIEHHON COEAMHUTENLHON TKAHBIO, B KO-
TOPOM MEXKAY TOJICTBIMH, UAYIIAMH B Pa3HBIX HAIPABICHUAX IyYKaMH KOJJIATCHOBHIX BOJIOKOH
JIEXAT IPOCIONKH PHIXJION COeANHUTENIBHOM TKaHH C COCYAaMU, HePBHBIMY BOJOKHAMH.

PasButue 3y6oB

V uenoBeka mMeercs 2 reHepaluy 3y0OB: MOJOUHBIE (BBIMANAMONIME) 3yOBl U MOCTOSHHEIE 3YOLL.
HMx pasBuTHE IPOUCXOIUT OTHOTHITHO, HO B Pa3HOE BPEMsI: MOJIOUHBIE 3yObl 3aKIaJbIBAIOTCS B KOH-
e 2-ro MecslIia, a HOCTOSHHBIE — B KOHIIE 5-T0 Mecsiia SMOpHOreHesa.

ITocrosunbIe 3y6Bl pa3BUBAIOTCSA 0YEHb MEIJICHHO, JIXKAT PSAIOM C MOJIOYHBIMHU 3y0aMM U OTIEIEHBI
OT HUX KOCTHOW ITEPETOPOAKOMN.

KocTnan
TEPETOPOIKE

Monoussm

TlocToRHns
vl

.ﬁ.
o
(5]




B pasBuTHH 3y00B pa3Inm4aioT 3 mepuona:

Iepuon 3akiuaaxku u o6paso-  Ilepuon nuddepeHnIpPOBKU I'mcrorenes
BaHHUs 3yOHBIX 3aYaTKOB 3yOHBIX 324aTKOB 3yGHbIX TKaHEeR

BO BpeMs STOTO ITAlla IHUTE- Ha 3TOM JTare IPOHCXOMUT aud- Ha OTOM OTale MPOMCXOAUT
qmii  COM3MCTOH  0000uKkK (hepeHIHPOBKA KJIETOK dMajle- o6pazoBaHHe JEHTHHA H dMa-
JeCHBI BpacTaeT B IOJJIEXa- BOro opraHa Jm 3y0a

Iyr0 Me3eHXxuMy, GopMupys :

3y0Hble IUIACTHHKH, BJIOIb

KOTOpBIX 00pasyroTcst KO-

OOBUIHBIE BHIIAYMBAHUI —

IMaJieBbIie (3yOHBIE) OpraHbl

o A. Xoesy, Kopozary

1 — 3aKJIaaKa MOJIOYHOTO 3y0a; 2 — y4acTOK ME3CHXUMBL; 3 — 3y6HO# cocouek; 4 — MHOTOCJIOMHBIN
IOCKHH SIUTENHI POTOBOM IOJIOCTH; 5 — 3yOHast ITACTHHKA; 6 — SI3BIK; 7 — 3aKJIaJKa HIDKHEH Je-
JIOCTH, 8 — SMaJEBHIiA OpraH; 9 — sMals; 10 — nentus; 11 — 3aknanxa IOCTOSHHOIO 3y0a

CTtpoeHue amaneBoro opraHa

DMaleBBIil OpraH, 0Opa3OBaHHBIA SMUTEIHMATBHBIMU KICTKAMH, UMECT ¢opMy IBYCTEHHO! YaIllH.
B ero cocrase BBLICISIOT 3 THIIA KIETOK:
e Hapy)KHbIe — IUIOCKUC KIECTKH,
e BHyTPEHHHE KJIETKH — IUIMHIPAYCSCKIE KIETKH BILTTMBAIOTCA BOBHYTDE HMAJICBOTO OPraHa;
e MPOMEXKYTOUHbIE KJIETKH — oTpocTUaTO (OPMEI KIETKH, OOpasyloT MyJbIy SMAJICBOTO
oprasa.
BOBHYTph 3MaJIE€BOTO OpraHa BpacTacT ME3CHXUMa, dbopmupys 3y0OHOl COCOUEK.
BoKpyT 5MAaIeBOTO OpraHa Me3eHXuMa 06pasyer 3y0HOIl MenoYex.
Ha cTajuy TUCTOreHe3a 3yOHBIX TKAHEH:
1. Ha moBepxHOCTH 3yOHOro COCOUKa IU(pQEepeHIMPYIOTC KICTKH JNEeHTHHO01acThl (OI0H-
TOOIACTHI), KOTOPEIE 00PasyroT IEeHTHH.
2. BHyTpeHHue KIETKH MaJIleBOrO Oprana i depeHIEpyOTCS B IHAMEI00JIACThI, KOTOPBIC
00pa3yroT 3MaJlb.
3. IIpoMexxyTOYHBIE KJIETKH 5MAJIeBOro OpraHa 06pasyroT KyTHKYJIY (TOHKYIO IUIEHOYKY) Ha
ITOBEPXHOCTH SMAaJIH.
4. HapyxHble KICTKH 3MAJIEBOr0 OpraHa Py MPOPE3bIBAHIH 3y00B peIyUPYIOTCS.
5. 3yOHOM cocodek 0OpasyeT MyJIbILy 3y0a.
6. KieTku BHYTPEHHETO CIIOS 3yOHOr0o MEIIOUKa nuddepeHIupyOTCa B EMEHT00IaCThI, KO-
TOpBIE 00Pa3yIOT MEMEHT.
7. HapyXHBIH cJ103 3yOHOT0 MEMIOYKA IPEBPAIIACTCS B EPHONOHT (3yOHYIO CBA3KY).
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I

IMHT eJIEE POTOE0H
I0J0CTH

Il IMATE
i
3y6HO MemoYex —{’/ IeHTHH
M
it 3HAMe.00.Iac ThI
HADPYAHBIE KILTKH —if
f i
boob
CPEeNEIE KIeTKH s 0mOHT0AIACTEI

i
EHYTPEHHHE KJIeTKH ,‘3‘,

Pl

Iyaea 3yfa

]
4 :
3y0H0i1 cocouex 7??‘.2:\ O
\Eﬁ\\ COCYIORI
SmanepbIi opras %
IInmeBapuTeabLHBIE XKeJIe3bI )
CroHHBIE JKeJIe3bI HOIDKQJIYI[O'-IH&H KeJgesa IleyeHDb € MKeTIHBIM l'ly3blpéM

CrioHHbIe Xenes3bl

DYHKINH CIIOHHBIX JKeJIe3:
1. CmaumBaHue ¥ yBI)XKHEHHE MHUIIH, YTO 0OIErYaeT IPOLECCh] JKEBAHMS ¥ TIIOTAHS.
2. depmeHTaTHBHAS 00pPa0OTKA IIHILH. :
3. OxckperopHas QyHKIWS (BBIBEACHHE BO BHELIHIOK CPENy OPTaHMYECKUX U HEOPTaHNYECKUX
BEIIECTB).
4. Beoigenenne 6aKTEPUIMAHBIX BEIIECTB (JIM30LUM).
5. OnnoxpuHHas QyHKIHS — 06pa3oBaHUe FOPMOHA MHCYJIMHA U JPYTHX TOPMOHOB, AMHHOB,
pasNIn4HBIX (aKTOPOB POCTA.
B mumeBapuTensHOM CHCTEME HMEETCS MHOYKECTBO MEJIKHX CIFOHHBIX JKEJIe3, BBIISSIOMINX CEKpeT
B POTOBYIO IIOJIOCTh, ¥ 3 KPYIHEIE TAPHbIE CIIOHHBIE XKENEe3HI.

Boabmue caoHHBIE JKeJIe3bl

OKOJ’IO)’IHHLIC IMoguemrocTHBIE IMopbsi3bIYHbIE

Bce aTH xkene3sl o cBoei CTPYKTypHOfI OpraHu3alu ABJIIIOTCS CIOXHBIMU paSBeTBJIéHHBIMI/I, aJib-
BCOJ'ISIpHO—pr6‘{aTI>IMI/I CIIN3UCTO-0EIKOBEIMHU KeJIC3aMH, T.C. UMEIOT PA3BCTBIICHHYIO CUCTEMY BBI-
BOIHBIX IIPOTOKOB U KOHIICBBIX CCKPETOPHBIX OTHEIIOB.

143




H0dBKA II0TEABETMHOE
WETEIHI

JOJEEA TI0TYeE C THoH §

} felK0BLIT KOHIIeB O
N () N

AR : CEPOZHOE IIOIY.IyHIIe
] 3

feK0BRIT KOHIIEE 0 [ I CIOT3HCTRIE KJETKH

CMEIIAHHETH KOHIIeB0H 0Taeax

CEpPOLIHTEL

MIT0 3T &0 T
CIODHUCTHEIL KOHIeB0H 0Toen

CMEIAHHET KOHIEE 051 EBIEOJHOH IPOTOK

0THeX

BCTAR0YHBIH IIPOTOEK =
HCYepYeHHEL [P0 T 0K

e 0BRIE KOHIIER 011
MEL03TIHT eJEOLHT

ECTABOYHBIH IIPOTOK

RO Y Ilo BI'. Enmnceeny, FO H. Adanacesy, E.&. Kotopcxony

Takum 06pa3om, B COCTAB KeIe3 BXOIIT:
KOHIICBbIEC cereTopHHe OTaCJbI BbLIBOJHbLIEC IIpOTOKI/I
KoHueBble oTaenbi

CocToAT U3 CeKpPeTOPHBIX KJIETOK, JEeKAIUX Ha 0a3aabHOM MeMOpaHe, 1 MHO3MUTETHATLHLIX
KJIETOK 3BE34aTON (OPMBL, EKAIHIX MEXTy 0a3anbHO MEMOPAHO! i CEKPETOPHBIME KICTKAMIL.

Tunsr KOHICBBIX CEKPETOPHLIX OTXEJI0B

BenxoBbie Cim3ucroie Cnnsucro-0eskoBbIe
(ampBeossIpHBIE (TpyGuatsie (Tpy©4aTo-aIbBeOSIPHEIE
KOHILIEBBIE OT/IEJIBI) KOHIIEBBIE OT/IEJIbI) KOHIIEBBIE OT/IEJIBI)

CeponuTEL

PO MHO3HT e THATEHOR AJPO MHOITHTESHAIBHOMN KIeTKH
KJIeTKH

AAPO MHOIINT eJIHATLHOM KJIe TKH
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Tunbl BHIBOAHBIX MpPOTOKOB

BeraBounbie MPOTOKM I/IcqepquHHe MPOTOKM Mexa0abK0BbIE IMPOTOKH

BEICTJIaHbI INIOCKHMH WIH KY- BBICTJIaHBI MAITHHAPUICCKUMU BBICTJIAHBI ﬂByXCHOﬁHBIM nin
OMYEeCKNMU KICTKaMH KIICTKaMH MHOFOCHOﬁHBIM SIIUTCIINEM

| MicTonoruvyeckoe cTpoeHue CrOHHbIX XKenes

CHapy X CIIIOHHAS JKeJe3a TOKPHITa COeTHHUTEIbHOTKAHHOM KalCyJ/I0i, OT KOTOpOX BO BHYTPb
OTXOIAT COENMHMTELHOTKAHHBbIE TMeperopoakm (TpaOekyisl), AEAlUe >KEIe3bl Ha T0JbKH.
B TpabeKynax pacrojararTcs COCYAbl, HEPBbI, HEPBHbIE OKOHYAHMSA M MEKIOJIbKOBBIC BEIBOJHBIC
IPOTOKH.

Jlonbku 06pa3oBaHbl KOHIEBBIMH OTHENAMH, BCTABOYHBIMH H HCYEPYEHHBLIMH HNPOTOKAMH,
MEKTy KOTOPBIMH JIEXKAT TOHKHE IPOCIOMKYI COeIUHNUTENBHOM TKaHK (CTPOMA).

HCYePYeHHBI POTOK

fiexopbil KoOHUIEE O OTHEN

MEET0ILKIBEIE BRIBOIHOM
IPOTOR

BCTABOYHBI HPOTOK

ATHTIOIET

MopdodyHKLMOHaNbHbIe 0COGEHHOCTU BOBbLUMUX CIIOHHbIX Xere3

Ha rucromornueckux penaparax CIIOHHBIC JXEJIC3BI CIECAYET pa3iindaTh IO THIIaM KOHICBBIX OT-
JCJIOB, BXOOAIHUX B X COCTaB.

bBoabmmne caOHHBbIE JKeIe3bI

Oxonoyinast IMomguearocTHAS IMogbA3LIYHAT

l

benxoBrie koHIEBEIe 1. BenkoBble KOHLEBBLIE OTIEIIBI 1. Crnu3ucThie KOHLIEBBIE OTIEIIEL.
OTAENBI (mpeoGanaror). 2. Cam3ucTo-0eIKOBbIE KOHIIEBEIE
2. CnmsucTo-0enKoBble KOHIEBIE OTHAEJEL.
OTIEIBI 3. bBenkoBBIe KOHIIEBEIE OTHENBI

‘ (OueHb MaJIOUUCIICHHB)
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MNMooxenypo4yHasn xenesa

DYHKIUN:

1. Ox3okpuHHas (QyHKIUS — CUHTE3 IUIIEBAPUTEIBHEIX PEPMEHTOB (MAHKPEATHIECKOTO COKa),
IIOCTYNAOIIMUX B 12-IEpCTHYIO KUIIIKY.

2. OHpHOKpuHHAs (QYHKLIUS — CHHTE3 U CEKpEIHs FOPMOHOB (MHCYJIHMHA, TIIIOKaroHa, COMaTo-
CTaTHHA, NENTUIHBIX TOPMOHOB).

CTpoeHue nomkenyao4YHom xenesbl

B cocTaB nomxenyqoYHON Kele3bl BXOIT:

IK30KPUHHASA YaCTh JHAOKPUHHAS YaCTh
CIIOJKHASI Pa3BETBIIEHHAS aJTbBEOJIAPHAS, SHIOKPUHHBIE OCTPOBKH
OenKoBas xKene3a : " (maHKpeaTUyeCcKre OCTPOBKHU)

MaHKpeaTHYecKIe : @‘ﬁﬁ gp— MaHKpeaTHYecKHid
o eI s T e, OCTPOBOK
ALTMHYChI % ST Ll Tp
g | s
(KEFDERDICIaEEET) . ﬁ% f_{r '  KPOBEHOCHBIA
;% ; cocyx

Ha THCTONOrnYecKux cpe3ax IOMKeTyI0uHas JKele3a UMEeT CTPYKTYPY, XapaKTepHYIO I CIIOXK-

HBIX Pa3BETBJIEHHEBIX JKejle3, HO OTJIUYAeTCd T€M, YTO B COCTaBE €€ HOJICK €CThb OCTPOBKH 35HIO-
KPHUHHBIX KJICTOK.

]
Crapyxu xeje3a IOKPHITa COeNNHUTENEHOTKAHHON KaICyJIOH, CPOCIIECHCS C JIUCTKOM OPIOIIUHEI. b
OT Kamcysbl BOBHYTPBH JKeJIE3bl OTXOIAT TPaOeKynbl. B Tpabexynax pacronararoTcs COCyIbl, Hep-
BbI, HEPBHBIE OKOHYaHMsSI, MHTPaMypalbHble TaHTJIUN U MEXIOJbKOBBIE BHIBOAHBIE MPOTOKH. Tpa- i

6eKy.]'II>I ACTAT MapCHXUMY JKEJIC3bI Ha TOJIBKH.

|
CTpoeHue T0JIbKHU MOAKETYT0UHOMH JKeJIe3bl i

|
|
KOHII€BbIC BbIBOAHBIC MIPOTOKH: IHAOKPUHHBIC OCTPOBKH ANWHOOCTPOBKOBBLIEC ‘

OT/eJIbI KJIeTKH
® BCTaBOYHEIE OHIOKPUHHBIE KIETKH, OK-
e MEXKAIMHO3HBIC pY)KéHHLIC KPOBCHOCHBIMU
® BHYTPUIOIBKOBBIE coCynamu

148




Konmnesbie 0Tae/bI (AMAHYCHI) MOAKETYT0UHOMN HKeae3bl

B cocTaBe mapexumsl jxene3bl UMEIOTCS 2 TUIIA AllUHYCOB:

IIpocTeie anuHyCHI CoKHbIE AIUHYCBI

Y KOTOPBIX KOHLIEBBIE OTAEIIBI OTKPHIBAIOTCSA BO Y KOTOPBIX BCTABOYHBIC OTHEIIBI BAABINBAIOTCS

BCTAaBOYHEIN IIPOTOK BHYTPB alliHyCa
BLIEOTHOH IIPOTOK
s BBIEOJHOH MPOTOK

LeHTp 0aIHHAPHEIE
KISTKH

AITEADHEIE
KIeTKIH

i i AIHFHAPHEIE
7 K8 TKH

AITTHYC 2

BoiBoaHbIE IMPOTOKK IIOII)KeJIyHO'-IHOﬁ KeEJEC3bI

P AN N

BCTABOYHBbIC MEKANMUHO3HbIC BHYTPUIOJbKOBLIE MEXKIO0JIbKOBbIC

Crenxka
obpa3oBaHa:

IUIOCKAMU HEeTpa-  KyOMYECKHMH SMUTe-  KyOWYEeCKUMHM KIETKaMU  CIU3UCTOM 000J0YKOM:

BIUIHOW (JOPMBI  JTHATBHBIMHU KJIETKAMU ¥ COCTUHUTEIBHOM a. TMPU3MATUIECCKHUN dIHTE-
KJIeTKaMHU TKaHBIO JIV BBICTHJIAET COEUHU-
TENbHOTKAHHYIO

b. coOCTBEHHYIO IIACTUHKY,
COZIEPIKAIIY0 COCYABI U
HEPBEI

ANMHOOCTPOBKOBbIE KIETKH
Pacmonararorcs rpymnmamMu BOKPYT SHIOKPHHHBIX OCTPOBKOB. JTO CaMOCTOSTENbHAs IpyIa Kie-
TOK, B ITUTOILIA3Me KOTOPHIX HMEIOTCS TPAHyJIbl JBYX THIIOB:
® TpaHyJbI, coaepkamue GepMeHTHl,
® TpaHyJbl, COAEPKAIINE TOPMOHBI.
Kierku BBIAEISIOT TPaHyIibl 000MX TUIIOB B KpOBB. B HacTosIIee BpeMsi BOIPOC O NPOUCXOKIACHHH
U (YHKITUH 3THX KJIETOK JAJIEK OT pa3pelIieHus.
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3HHOKpI/IHHbIe OCTPOBKH (naHeraaneclme OCTPOBKl/I)

OCTpOBKH COCTOST M3 SHAOKPHUHHBIX KIIETOK HHCYJIHHOLUTOB U KaIWUIIPOB ((heHeCTpUPOBAHHOTO
THUIIA).
THunpl THCYTMHOLKMTOB M UX TOPMOHBL:

B-kiaerku (70-75%) _cunTes 5  HMHCYJIHHA, KOTOPBIA PETYJIHPYET HPOLECCH yCBOCHHUS
IJIFOKO3bI B TKAaHAX (CHIDKAET yPOBEHb IIIOKO3bI B KPOBH).

A-kiaerkn (20-25%) _cunTes ,  IJIIOKOTOHA, OH YCIJIHBAET IPOLECCH PACIIEIICHUS TTIH-
KOr€Ha B TKaHAX (MOBBIOIACT CONEP)KAaHHE IIIIOKO3BI B
KpPOBH).

d-xaerxu (5-10%) —CUHTE3 COMATOCTATHHA, KOTOPHIN 3aJep)KUBAET BHIACIICHUE WH-
CyJIMHA U TJIIOKOTOHA B KPOBb.

JA1-kaetku (5-10%) —CHUHTE3 Ba30aKTHBHOI0 MHTePCTHHHATbHOr0 mentuaa (BUII),
KOTODBI CTUMYJIHpPYET CHHTE3 TOPMOHOB U (PEpMEHTOB B
IIOJDKEITYJOYHOH JKeJie3e, CHIKAET apTepHalbHOE JaBie-
HHE.

PP-kieTkn _CHHTE3 p  NAaHKpeaTH4ecKoro MOJUNENTHA2, KOTOPHI KoopIau-
HUPYET IIPOLECCHl BHIAEICHUS MAHKPEAaTHYECKOIO M XKe-
JyJOYHOT'O COKa.

MeyeHb

DYHKIMH:
1. OOGpa3oBaHME >KeTUH, PErYJIAIHS IPOIECCOB BCACHIBAHUS JXHPOB B KUIICYHUKE, yUACTHE B
oOMeHe XonecTeprHa.
O6e3BpexuBaHue MPOIYKTOB OOMEHA.
MuaxkTrBanys O1OJOIMYECKH aKTUBHBIX BEIIECTB, TOKCHHOB, JICKAPCTBEHHBIX IPENapaToB.
VuacTue B IMMYHHBIX PEaKIIHsIX.
CuHTe3 ITIHKOTeHa, X0JIECTepPUHA, JIUITHIOB.
Cunres 6€1KOB 11a3MbI KPOBH (a160YMUHOB, MPOTPOMOUHA, (GHOPHHOTEHA).
VYuactue B MeTabonu3Me Kxele3a.
B sMOpHOHANBHBIN EPHOJ — yYACTHE B KPOBETBOPCHHH.

e i = ol el

CrpyxTypHas opraHu3anys e4eH: ONpeneiieTcs AByMs haKkTopaMu:

1. Yacte oOpasyrommxcs B IICYSHH BEIIECTB IMOMATacT B BHIBOJHEBIE JXEIYHBIE IPOTOKH, a
9acTh BBIIEIAETCS B KpoBb U JuMdy. CrenoBarenbHO, KICTKU MEYCHU JOJDKHBI KOHTAKTHU-
pOBaTh Kak C COCYIaMH, TaK U C BEIBOJHBIMHU IPOTOKAMH.

2. Kpome TOro, me4eHb OTIMIAETCS YHHUKAIBHBIM KPOBOCHAO)KEHHEM: OHA MOJy4YaeT KPOBb OT
1e4eHo4yHo! aprepuu (20% momydaemoil KpoBH) U OT BOPOTHOM BeHHI (80% momydaemoit
KpPOBH). ApTepHs MPHUHOCHUT KHUCIOPOM, & BeHa — MUTATE/IbHBIE BEIIECTBA, OHOJOTHUECKH aK-
TUBHBIE BEILIECTBA, TOPMOHEI, aHTHTENA, BEIIECTBA, MOIJICKAINNE TeTOKCUKAIIHH.

PaccmoTpuM nogpobHee KPOBOCHAOKEHNUE IIEUCHH.
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BOKPYTOOJBK OB ad
apTEpHA H BeHa

MEKTDILKOEAA apTepmHa

HI0BKOBEIE TeMOKAIIILIAPEL
H BeHa

OEHTDATRHAA BeHA

NeYeH0YHAA T0JILKa

cobupaTemHan
—— BeHa

OeYeH0IHAA
apTepua
EOpPOTHAA BeHA —

S

© DeYeHOYHBIE
| cerMeHTapHas BeHa ~— BEHEI
\ @~  CEeTMEHTapHad apTepHsa
noJieBad BeHa B -
O0JIeBadA apTepHa
Kposocnabxenue neuenu
Cucrema npuroxa KpoBH Cucrema NUpPKyIsIIME KPOBH Cucrema 0TTOKA KpOBH
Bopornas Bena, HenTpanbusie BeHBI

ne4€HOYHas apTepus

| L !

Jonesrle IlonmonsKOBBIE BEHEI
apTEepUH U BEHEI

| y |

CermenTapusie CuHyconHbIe KaHLIIPEI CobuparenbHsie BEHBI
apTepUM U BEHBI

MexnonskoBeIe ITeuénounsie Bewst (3—4)
apTepU U BEHEI ‘

Boxkpyrnonskossie HmxHas monas Bena
apTepUH U BEHEI

M'mcTonoruyeckoe CTpoeHue nevyeHu

Ha IIOBEPXHOCTH IIEYECHHU PacoIOKEHa COeTNHUTENBLHOTKAHHAS KarcyJia, cpocmiasicsa ¢ JUCTKOM
6pIOIIII/IHBI. Or Kamncyibl OTXOOAT Tpaﬁelcy.mﬂ, ACIIAINC NMAPCHXMMY IEeYeHH, COCTOAIIYIO U3 I1e-
YECHOYHBIX KJIETOK, HA JOJLKU. B ICHTPE HOJIBbKU JICHKUT INeHTpajJbHasa BeHa. B MEXI0JIBKOBOH
TKaHU pacIojararTcs TPpHUAIbI, COCTOSIIUE U3

— T

MexnonbkoBoii aprepun  Mexk/10/1bKOBOH BEHbI Mex10/1bK0BOI0 JKETIHOro NPOTOKA
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CtpoeHue ne4éHOYHOU OOSbKU

IMeyéHouHast T0IBKA — 3TO CTPYKTYPHO-PYHKIHOHANbHAS eIMHUNA MeYEeHH.

LeHTP AJBHAAL
BEeHA

TeYeH0YHAR
famxa

raetka Hro

CHHEY ¢ 0HTHBIIT SEe JTYHEBIA
K ATIELLILAD KATELILIIAD

xkaetka Kymdepa

MeET0IEK0EAA apTePIid
MEFTONRKOE AA BeHA
MEOKT0JBK OB BT JKeJTYHEIA NPoToK
JlonbKy 006pa30BaHbl HEYEHOYHBIMHA KIETKAMH — FeNaTONUTAMM, KOTOPEIE COOPAaHbI B MIEYEHOYHBIE
6anku. IledeHoyHbIe 0adKH — 3TO 2 PsAa TEMaTOIUTOB, MEXTY KOTOPHIMU JIEKHT KEIUHBIA Ka-
NHJUIAP, BOAJAIOIIUN B MEXIOIbKOBBIN JKETUHBINA NPOTOK. TakuM 00pa3oM, JKETYHBIN Kamuuisp
HE MMEET COOCTBEHHBIX CTCHOK. Ero cTeHKy 00pa3yroT renaTonyThl.
Kenunsle KanwuIIphl Ha neprpEepPU JOIBKH OTKPHIBAIOTCSA B KOPOTKHE TPyOOUKU — XOJMAHTHOJIBI,
a OHH B CBOIO OU€peIb BIAJAIOT B MEKA0JIBKOBLIE JKEIYHbIE MIPOTOKH.

TIpopomsHBE cpes : Tlomepeunsi cpes
KpOBCHOCHBI KaITHIIIAD

i s e S e
R S S RS
e e s G, s s s
i T s
s i R st
% i ) S
e e chee
2 R T G
R S T
e
SEe e e
e
e

a2 BAESSARE
s

R AR R P S S K R RSN M M KR AR RN K KK
e e S
R e
(s L
SR L]
T : s

2 S

R g T

ettt
B

s

R { E

SRR gt

O D L0

S
s

2
ot A3 200C s
A A A AT P AT AT AT

KpOBEHOCHBIT KaITUILIAp

Mexny iTe4€HOYHBIMK GaJKaM{ PAcIONaraloTcsi KPOBEHOCHBIE KaWUIAPhI, OTACAEHHBIC OT HEYE-
HOYHBIX 640K MEPUCHHYCONIATHHBIM IPOCTPAHCTBOM — IIPOCTpaHCcTBOM Jlucce.
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CTpOEHVIe neYéHOUYHbIX remokKanunnapoB

Kanwisipsl neuyeHn CUHYCOMIHOTO TUIIA, Ha OOJIBIIOM MPOTSDKEHUH B HUX OTCYTCTBYET OasanbHas

KierouHnbliii cOCTaB CTEHKH MeYEHOUYHBIX KanuJJjispon

MeMOpaHa.
DHIOTEIHATILHEIE 3Bé3guarbie KIETKHI
KJIETKH (xymdepoBckue
KIIETKH)
00pa3yIoT CTEHKY OCHOBHasT  (DyHKIHUS

Kamwuisipa,  3TH
SHIOTEITHOIUTHI
nepdoprupoBaH-
HBIE

daronuTo3 U Mpe3CH-
TaIlWsl aHTUTECHOB

SIMOYHBIE KIETKH
(Pit-xerxn)

3T0 OonbIipe TIpaHy-
JSIpHBIE JTUMQOIUTH —
HaTypaJbHBIC KHJUIEPHI

(NK-xneTkn)

Kanumispel okpyKeHbI pETUKYJISIPHBIMU BOJIOKHAMHU.

Cxema CTPOCHUA CUHYCOUIHOI'O KaITWIIIIAPa IMCUCHN

MHETUHBI KarTisLiap
IUIOTHBIE KOHTAKT
TEraToLHTOR

Jechi0oCoRa

3BE3IUATLIN Makpojar

IHI0TEJEA0LIT

MEPHCHHY COHMTATLHOe
mpocTpaHcTEo ricce

PETHKYJIAPHOE BOJIOKHO

JIATIOLIAT

JIITHMTHOE BKJEIYEHIIe

ITo E.®. KoToRcKOMY ¢ M3MEHPHIIAH

ropae IHIOTEe HATILHOHN KJIETKH

Ilepucunycounnajib-
Hble JINMOIUTHI
(xnerxu Uto)

X (yHKIUS HakoIule-
HUE XUPOPACTBOPUMBIX
BUTaMUHOB (A, E, JI) u
CUHTE€3 PETUKYJAPHBIX
BOJIOKOH

TerIaToLT

ANMVIOYTHAH
KJIETKA

[
h
(5]




Tunbl Ne4Y&HOYHbIX JonekK

B neHTpe NeY€HOUHBIX TONEK JIEKHT IeHTpanbHas BeHa. K Hell B paauanbHOM HampaBIeHHH CXO-
AATCS NIEYCHOYHbIE OAKU M KPOBEHOCHBIE KallWLLIPHL. B Takux JONbKax KpoBb HANPABIAETCS OT
neprgepun MONbKY K IIEHTPY, & XKeldb OTTEKAET OT LIEHTPa JOJBKY K €& mepudepHi, T.e. B POTH-
BOIIOJIOKHOM HaIpaBJICHUH.

B nacrosimiee BpeMs B IeYEHH BBIIEIAIOT yYaCTKH [IAPEHXUMBI, B KOTOPOi KPOBOCHAOXKEHHE OCY-
HICCTBIIAETCA OT LIEHTPAIBHBIX YIACTKOB K epudepuu: ’

/\

IHopTanbHbie TONBKH ITeyénounble alUHYCHI

OeHTpATLHAA BeHa LeHTPATEHAA BeHa

TpHaga
TpHATA &~ ————

O6pa3oBaHbI CETMEHTaMH TPEX COCETHMX - OOpa30BaHbI CETMEHTAMH ABYX PSIIOM
KJIACCUYECKHUX JOJIEK, OKPYKAIOITHX TPHALY PACIIOJIOKEHHBIX KIIACCHYECKHX JIOJIEK

KenueBniBOASALWME NYTU

ITo >KerYeBBIBOAAIMM ITyTAM >KeI4b BEIBOAUTCS B 12-MEPCTHYIO KMIIKY.

CocraB xeJ14eBbIBOASIINX MyTel

BuyTpuneyénounbie BHeneuénouyHbIe

Me:x0IbKOBBIE JKETIHBIC IPOTOKH, 1. TlpaBblii ¥ TEBBIi MEYEHOYHBIE TIPOTOKH.
BXOJISIIIME B COCTaB NEUEHOTHOM TPUAIBI
2. OOmmit MeYEHOYHBIH IPOTOK.

3. Ily3sIpHBIi IPOTOK.

4. OOmmii )XeTIHBIH IPOTOK.

Crenka o06pa3oBana CreHka 5TUX IPOTOKOB 00pa3oBaHa TpeMs
00010YKaMu:
® KyOMYECKHM WIH HIIMHIPUIECKIM ®  CIIHM3HCTOMH,
SIIUTEIINEM U ®  MBIIICYHOH U
®  DBIXJION COCTUHUTENHHON TKAHBIO ® QJIBEHTHUIIMAILHOM
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Cansucroii
000JI09YKH

l

XenyHbin Ny3bIpb

Crenka XeJT9HOr0 ITy3BIPsA COCTOUT HU3:

/l\,

Mpimmeunoi AJIBEeHTHIINAIBLHOM,
000JI0YKH

l

a CO CTOPOHBI OPIOIIHOM IIOJIOCTH —

cepo3HOoi 000109KH

NpU3MaTUYECKU KaéMya- IIYYKHY ITIaJKUX MHOLIUTOB, phIXJias ¥ IIOTHAS Heo(opMIIeH-
TBIM BHHTCJIl/If/'I, PacIoJIOKECHHBIX B BUIC Hasl COCAUHUTEIIbHAA TKaHb,
coOcTBEeHHAs IUIACTUHKA, CETH B IHUPKYJIAPHOM Ha- . a4 B30HC CGpOSHOf/i 000JI0UKH
cocrofamasg u3 p],lxﬂof/'[ IIpaBJICHUA IIOKPEBITa ME3OTCIINEM

COEIUHUTENIHLHOMN TKAHH,
cozepKaliei abBeOIAPHO-
TpyOUaTEHIE JKEIe3bI E

CIEnHCcTAd ofodouKa —

MENIEYHAS 000a049Ka

Hapy:aHaA 0f oxouxa

) 0 C coficTEeHHAA ILIACTHHKA CAHZHCTOH
e mm, ~M:;:%.—3~é;w o6 0J0YKEH
Wrmne MIOLHTEI

h e T R

ok S cocympI

o

—— MEe30T e
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h
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ImMOJIOCTH HOCA

ObixaTenbHaa cucrema

Z[BIX&TCJIBHB.}I CHCTeMa BKJIIOYACT B ce0s:

HOCOIVIOTKY

ropTaHb Tpaxer

q)yHKIII/II/I ABIXaTeJbHON CHCTEMBbI:
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I'azoo0OMmeH.
Tepmoperymsius.
JleTIoHrpOoBaHuEe KPOBH.

el s e

1 IreTapyHa, MeTaboIn3M CEpOTOHHHA).
6. Perymanus BogHO-COTEBOTO 0OMEHa (aHTMOTEH3UH | B Kamuaapax Jerkoro
NpEeBpaIaeTcs B aHrnoTeH3uH II).

BHEJIETOYHBIE
OpoHxm

JIETKHE

HPOBCIICHI/IC BO3Oyxa (ero OYHINCHUE, YBIIAYKHCHUE U COrPEBAHNEC NI OXJIaX(I[eHI/Ie).

Perynsuus nporieccoB CBepTHIBAHKS KPOBH (BBIPaObOTKa TPOMOOILIACTHHA

7. WNmMmynomorudeckas GyHKIus (Beiaenerne IgA B cekpeT OpIxaTenbHOH
CHCTEMBI, CHHTE3' UHTep(hEpOHa U JIN30IHAMA ¥ T.11.).

8. T'opmonanpHas QyHKIMSA (CHHTE3 HENTHAHBIX TOPMOHOB M OHOTEHHBIX

MOHOAMUHOB).

IlpennBepue

IToBepxHOCTB BBICTJIaHA
KOXKEH, B COCTaBE KOTOPOM
SIUAEPMUC U JepMa, Co-
JeprKaimas BOJIOCSHEIC JTy-
KOBUIIBI U CallbHBIC JKejle-
3B

B rimyboxmx wacTsax
MHOT'OPSIIHBI  pecHUTYA-
TBII SIUTEHH.

XpsameBas TKaHb, 06pa-
3yIOIlas IEpPEerOpOIKH U
KpPBLIbSI HOCA

L

Bo3ayxoHocCHbIe nyTu

HocoBas moJiocTh

Co0CcTBEHHO HOCOBAS MOJIOCTh

4/\

JbixaTeabHast
00J1aCTh
Cnusuctasg 000JI0YKa I10JI0C-
TH HOCa BBICTJIAaHA MHOIO-
PAIHBIM PECHUTYATHIM DIIH-
TEeTHEM.

CoOcTBeHHass IIACTHHKA U3
PBIXJION COEQUHUTEIBHON
TKaHW, COCOUHEHHAS C Hal-
XpAOIHULIE WM HaJIKOCT-
HuLel. B Hed wmHaxomarcs:
CIIM3KCTBIE JKENe3bl, Tybap-
'HBlE MUHANHHBE, HEPBHbIE
OKOHYaHus, JUMbaTHIESCKUE
(b OLTHKY JTBI

Ob6onsaTEALHAS
00J1acTh
(cMm. pasmen
«Oprassl 9yBCTBY»)




Causucrast
000J10UKa

I'opTann

®ubpo3Ho-xpsleBas

000/10UKa

it

MHOTOPAJHLIN  pec-
HUTYATHIA MUTEINIA,
a B HaJIrOPTAaHHUKE M
HAa TOJIOCOBBIX CBS3KaX
MHOTOCJIOMHBIN  IIIO-
CKHH HEOpPOrOBEBAIO-
WM SIIATENNH

CIOTHECTaA oboJsouka

IIDOCJETIIIC T 8 oboaoyka —_

thubpozHo-xpaAmIEeRan
obomouxa

© anE eHTHITHANEHARL
obosouxa

co0cTBeHHAs
CTHHKA:
pHIXJIas COSTUHUTEIh-
Has TKaHb, OCIKOBO-
CIIM3HUCTBIE  JKEIIE3HI,
mumbarrgeckue  (o-
JUKYNBI, COCYIOBl W
HEpBHBIC OKOHYAHUI

mnJjaa-

—_—

s . 0"
1 gt

AnBeHTHIIHAJIbHAA
000J/109Ka

l

rmajinHoBasA W 3JIaCTH-
qeCcKasa
TKaHb

phIXJiasd COCOUHUTECIIb-
XpAaieBad Hasl TKaHb, COCYIBI,
HEPBHBIC CITICTECHUA

MHOT 0pAIHEIN MepIIaTeMLHEIH
ITTHT &I

co0CTE eHHAA TUTACTHHKA
CJIETEIC T OEL

WKEJIE3E] TPAXEH

THAJGTHOE BIH XPAT

KPDBEEHOCHBIE COCYOEL

Oco6eHHOCTH THCTOIOTNYECKOI0 CTPOCHHUS Tpaxer U OPOHXOB 3aHECEHE! B TA0MILY, U3 KOTOPOM
OYEBMIIHO, YTO UX CTeHKa 0Opa3zoBaHa 4 000JIOYKaAMH.
ITo Mepe ymeHbIIeHUS KanuOpa OPOHXOB U3MEHSETCS CTPYKTYpa, TKAHEBOW M KIIETOYHBINA COCTAB

OpOHXOB.
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Oco0eHHOCTH CTPOCHHS CTEHKH TPaxed U OPOHX0B

Can3ucras 060109Kka
Hopcnuszu- | ®ubposHo- AnBeH-
cTas XpsileBasi | THHUAIbHAS
OCHOBa o0os10uKa 000s10uKa
dnuTeni CobcrBennasi | MplmeuHas
IUIACTHHKA MJIACTHHKA
MHuoropsanasiii | Pexias Bo- Het PrIxiag Bo- 16-20 rna- Prxias Bo-
MpU3MaTHIe- JIOKHHCTAs JIOKHHCTAS JIMHOBBIX JIOKHUCTAsI
CKHM PeCHUT- COCITUHH- COCAVHUTENb- | XPAIMIEBbIX | COENUHU-
YaThlif AIUTE- | TeJIbHAS Has TKaHb, HE3aMKHYy- | TeJbHas
w | JIMH, cocTOS- TKaHb, COCY- COCYJIBL, CTIA- | TBIX KOIEIl, | TKaHb
% I U3; IIbI, HEPBHI, 3UCTO-0ENKO- | COeTUHEH-
2| pecHUTHaTBIX | TuMdoua- BBIE JKEJNle3bl, | HBIX Iy4Ka-
2 KJIETOK, 0a- HEIE CKOILIC- HEpPBHBIE CIUIC-| MU TJIAJIKO-
3QIbHBIX KIIe- | HHS TEHUS MBIIICYHBIX
TOK, OOKaJjI0- KJIETOK
BUHBIX KJIETOK
¥ SHIIOKPHH-
HBIX KJIETOK
= To xe To xe Tonxkas mia- To xe, HO I'manmHoOBBIE To xe
= CTHHKA, 00pa- | JKeNe3bl pac- | XpSIICeBbIC
= 30BaHHAs KO- TIOJIOXKECHEI IUTACTHHKHA
‘; COIMPKYJAp- | TpyIIaMu
2 HBIMHU ITy49Ka-
i MU T'TIaJIKO-
§ MBIIIEYHBIX
KJIETOK ,
MHoropsHbIi To xe ITy4xw rimap- To xe OctpoBku To xe
PECHUT YaThIiA KOMBITIICIHBIX aJIacTHYe-
= SIUATETNN KIIETOK, KOTO- CKOM Xps-
= (pecHHUTYATEIE, pBIE CITYCKAOT- IIEBOM TKa-
S | basaibHELe, Csl BHU3 T10 HU
'S OOKATOBHTHEIE, OpOHXHAIIEHO-
= | SHIOKPHHHbIC My JIEPEBY B
| Kaémuarsle, BHJE IBYX CIIU-
5| GespecanTya- paneii, 3akpy-
ThIE KJIETKU) YEHHBIX
B Pa3HBIX Ha-
MIPaBICHUSIX
= | ABypsimHbIit To xe Xopomnio paz- Her Her Toxe
E PECHUTYATHIHA BUTA, €€ OTHO-
S| omuTenmii co- CHUTENbHAs TOJI-
@ | TIEPKHT Bee myHa 60mpIe
| BBILUCYKA3AH- 9YeM B JIPYTUX
9 | HBIE KJICTKH, OpoHxax
= Y TIOSIBJISTIOTCS
xierku Kiapa
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Onnocnoiinsiit | [IpomonsHO Her Her Her To xe

==

4 .

5 KyOndgecKuid WOyIIHe dJia-
= PECHUTUYATHIA | CTHYCCKHUE

Z | SIHUTeNHiA BOJIOKHA, Me-
S| (pecHUTYATBIE | XKy KOTOPBI-
% KJIETKH, KaeM- | MU JIEXKaT

% | aThle M KIET- | [Ia/IKOMbI-
= | ku Kitapa) IICYHBIC

E KJIETKU

=

o

5]

Fe=i

IIpu ymensennu kanubpa 6ponxa:
1. VYwmensmaercs:
® TOJIIMHA 3OUTENHS (B MEIKUX OpOHXaxX ABYXPSAIHBIA, B TEPMHUHAIBHBIX OpOH-
XHOJIaX — OOHOPSOHBIN); . y
®© MEHIETCA KIETOYHBIM COCTaB JMHUTENUSA — yMEHBINIACTCS KOJUYECTBO OOKajo-
BHUJIHBIX KJIETOK.
2. B coOCTBEHHOH IUIACTUHKE CIM3UCTON 000I0OYKH YBEIHUUBAETCS KOIMYIECTBO MPOIOIHLHO
OPHEHTUPOBAHHBIX IACTHUECKUX BOJOKOH.
3. VYBenuumBaeTcs OTHOCUTENbHAS TOJIIMHA MBIIICYHON IIACTHHKM (HanOObIIas B M-
KoM OpoHXxe).
4. Tlopcnmsucras 00009Ka NCUE3aET HA YPOBHE MEJIKOTO OpOHXa.
@parmenTupyercs (GUOPO3HO-XpsAIIeBas 000N0YKa. [ 'MadMHOBBIA XpSI 3aMEHSETCA Ha
dacTUYECKui (B cpegHeM Oponxe). 3areM GubOpo3Ho-xpsmeBas 000a09Ka rcye3aer (Ha
YPOBHE METKOTO OpoHXa).
6. AnpeHTMIHANbHAS 000NOUKA HEPEXOIWUT B HHTEPCTHIHUAIBHYI) COSOUHHUTEIHHYIO TKAHb
(Ha ypOBHE JIETOYHOTO alMHYCa).

h

CIIRHCTAA 000T0KA

MemKHiT GpomHx
AIPHTIIHAILHAA 000I0qKA

AJEE2DJIEL

A eHTHIITAJRHAA O 5 OJIOSE A

$ubposuo-xpameraa obomodxa

KPVITEHEBI G]_) OHX —— TMOICTEDIC T aA 06&.110‘[1{2\

L ; __‘_'_,_F-—' HeJe3kl

cnRHCTAg ofomoYKa

_“——‘_‘_\—\_.—‘,_ e
IITELT ©JIEET

T cofcTBeHHAA IIACTHHKA

MEBIIIEYHAA ILTACTHHEKA
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Nerxune

Ctpoenne jjerkux

Bo3nyxoHocHbIe MyTH Jlerounbie aMHYCHI
(peciupaTopHBIEC OT/EIIBI)

1. Kpymnnsie 6porxu 1. PecmupatopHbi¢ (aIbBEOIIPHBIE) OPOH-
(cermeHTapHEBIC) XHOIIEI

2. Cpennue 6poHXH 2. AnbBeOSpHBIC XOIBI
(cybcermeHTapHbIE) 3. AnbpBeossipHBIC MEIIOYKH

3. Menkue 6poHxu

4. TepMuHAIBbHBIC OPOHXHOJIBI

INeroyHbin auuHyc

Jlero4nplii aMHy¢e — 3TO CTPYKTYPHO-(DYHKIHOHANBHAS €IMHULIA JIETKOTO. B JTErouHbIX amuHycax
BO3MTyX HAXOIUTCH B TECHOM KOHTAaKT€ C KaIMIUIIPAaMU; 3€Ch MPOUCXOIUT IIPOIIECC ITa3000MeHa.
B cocrase cTeHKH anuHyca HIMEIOTCS CIEIUANBHBIC CTPYKTYPhl — AJIbBE0JIbI, KOTOPHIE UMEIOT BH
IIy3BIPEKOB, COAEPIKAIIIX BO3IYX.

TepMITHANEHAH ﬁp OHXTI0 Ia

AEE 2 0JIAPHAA ﬁpummn.ua

BJIBBBD.]IHPHHI-:I X0

ANMEEeDJIADHEIE MELIETT

ANbE 8 0JIEBL

Mo A. Stevens,.J. Lowe

PCCHHDaTODHBIe OPOHXMOJILI :i

B cocTaB J1ero9Horo angHyca BXOIAT PECIIMPATOPHbIE OPOHXHOINEI 1-ro, 2-r0, 3-ro mopsaaka. ITo cBo-
€My CTPOCHHIO OHH ITOX0XKHM Ha TEPMUHAIBHBIE OPOHXHOIBI, HO B OTIMYKE OT TEPMHUHAIBHBIX OPOH-
XHUOJI, MX CTeHKa Ooliee TOHKAA, a B COCTaBe SIHUTEINAIBHON BRICTIIKY MpeobnanaroT kietku Kiapa,
PECHUTYATHIX KJIETOK MaJIo.

BmecTo MBImeyHON MIACTHHKY MYYKH TIIAIKOMBIIEYHEIX KIETOK. AIBEHTHUIHAIBHAS 000JI0UKa
IIEPEXOTUT B MHTEPCTUIHATBHYIO TKaHb.

Ba)XHBIM OTIIMYHEM SBILICTCS. HANHYME B CTEHKE PECIMPATOPHBIX OPOHXMOI JIETOUHBIX albBEON —
ITy3BIPEKOB, CONEPKALTIX BO3IYX.
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Cxema CTpoCHMS JIETOYHOT O aluHyca

ANBEe0JIAPHEIH X0

TeprMUHATLHAag ﬁp OHXII0J1a

ANBLEE0JIED
AL e0JIAPHEL e -
MEI0YKH H

t
1
e

- ' i I

JIETOYHBIH ALY C

AJIbBEOJISIDHBIE XOILI

B crenxax AIBBEOJIAPHBIX XOM0B KOJIUYECTBO AJIBBCOJI PE3KO YBEIUYUBAETCI. ECTH JIMIIb HEOOJIB-
1€ YYACTKU SIIUTEIUS U OTACIBHBIC MBIIIICYHBIEC KIIETKH.

AJILBCOJIHDHLIe MEIMIOYKH

Crenka MCIIOYKOB IIOJIHOCTBIO COCTOUT U3 JICTOYHBIX aJIbBEOJI.

CTpoeHMe JleroyHbIX aribBeonn

AJIBBEONIBI — TOHKOCTEHHBIE HE3aMKHYTBIC IY3BIPEKH (ZuameTpoMm 10-15 MKM), 3amoHeHHbIC
BO3IlyXOM ¥ OILIETEHHBIE I'YCTO! CEThIO KaNMLIAPOB. CTEHKA aIbBEO)T o0Opa3oBaHa 2 OCHOBHBIMH TH-
[MaMH KJIETOK: anbBeosonuramu I u 11 tuma. ‘

AJILE e 0JIBI

ANBEeoJIouHT I THma
ameEeoaorHT I Tama
fazamenan Membpana

JIET OYHEBIH Makpodar

aTbBeosomEr I Tama

IHOOTEe BAMLHAA KJIeTKA

Oazammpan Membpana

KPOREeHOCHBIH K AITEILIIAD

o Mepe mpoxoxaenus kposu mo KallMJIApaM U3 He€ B albBEOJIBI YXOUT yIIIEKUCBI ras,
a cama KpoBb 000TaIlaeTCsl KUCIOPOIOM.
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KomnoHeHTbI asporematuyeckoro 6apbepa

Cypdakramnr.
[uTonnasma ansBeononuTos I Thma.
Basanenas MmemGpana anmbBeos.
bazanbnas MmemOpana kanumnspa.

5. Iuromnasma SHIOTENNATLHBIX KIETOK.
HacTo B MecTax KOHTAaKTa KaMILIAPA CO CTEHKOH allbBEOJHI MX 6a3abHbIe MeMOpaHbI CIHBAKOT-
. B npyrux yuacTkax Mexny KamWUISspaMH ¥ albBEOJaMH HAXOISATCS TOHKHUE IIPOCIIONKH CO-
CIMHUTENbHOH TKAHH, B KOTOPBIX MHOTO MaKpO(aroB, TyYHBIX KIETOK, (pHOPOGIACTOR, HMEIOTCS
OTACIIBHBIC I'TaAKOMBIIIEYHBIE KIETKH U BOJOKHA: KOJIIATCHOBbIE, PETUKYISPHBIE U JJIACTUUECKHE.
ANbBEOIAPHEIE MaKpOGharu MOTYT MUTPHPOBATH B IIPOCBET aJTbBEOJIBI, II03TOMY MX YaCTO MOMKHO
BHUJICTh KaK OBl B COCTaBe CTEHKH aTbBEOJIbL. '
®uOpo6nacTsl U MBINICYHEIE KIETKH CHHTE3UPYIOT GENOK 9JaCTHH, KOTOPBIA BXOJMT B CO-
CTaB MHOTOYHMCJICHHEIX 3JJaCTUY€CKHUX BOJIOKOH, (GOPMUPYIOIINX 3TACTHIECKUM CKEJIET JIETKOTO.

e 9 =

CypdakTaHTHbIN anbBeonsipHbIii komnnekc (CAK)

Jlerounslif cypdakTanTt B BUIE TOHKOW IUIEHKH PacupoCTpaHsICTCs 0 BHYTPEHHEH MOBEPXHO-
CTH anbBeON. J[IIs 9TOH MIEHKH XapaKTePHO BHICOKOE HOBEPXHOCTHOE HATSIKEHIE. Cypdakrant
obecreynBaeT pasayBaHMe albBEOl, NPCNATCTBYET MX CHAJEHHIO IIPH BBIIOXE, IPEMSATCTBYET
IIPOHMKHOBEHHUIO YePEe3 CTEHKHU albBE0JI MUKPOOPTaHHU3MOB.

Cocras cypdaxranra

MeMOpaHHBIN KOMIIOHEHT JKHIKNA KOMIIOHEHT pe3epBHLIH cypdaKkTaHT
(rumodaza)
Ouonorndeckue MeMOPaHBI KOJUIOMIHBII pacTBOp MHEIIMHONOI00HbIE
(OmnununHbie cnowu, TJIMKOMIPOTENHOB CTPYKTYpPHI

BKITIOYArOLe Oenku)
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Cucrema KOXHbIX NMNOKPOBOB ‘KO)Ka uee HQOM3BOQHbIe!

Cucrema KOKHBIX IIOKPOBOB BKITFOYACT:

Koixa Kese3bl koxu Bostocsinble osankyib Hortn

IloToBbIie CajbHbIe MoJs1ounbie

Koxa
DYHKINY KONKH:

1. Bapbepnas ¢ynkums — 3ammra opraEmsma or MEXaHUIECKUX, XMMUYIECKUX, (PU3HMIECKHUX

BO3IEHCTBHIA, OT GOJIE3HETBOPHBIX MUKPOOPraHU3MOB, TOKCHHOB. I'unaponsomnsmust (Hempo-
HUIIAEMOCTb KOXXH JUISL BOJIBI).

Tepmoperymsms.

HenonupoBanme KpoBw.

YyacTue B IMMyHHBIX TIporieccax.
Beinenurensuas (3xckperopHast) byHKIHS.
Cexperopnas GyHKIus — 06pa3oBaHUe GHONOTHYCCKH AKTHBHELX BEIIECTB: HHTEPIICHKUHOB,
BUTAMHHOB, (DaKTOPOB POCTa, FOPMOHAIEHO aKTUBHbIX BEIIECTB.

7. Koxa sBistercs o6MmMupHEIM PELENTOPHBIM ITOJIEM.

SRR RN

CTpoeHue Koxwm

Koska Brimrouaer B ce6s

dnuaepmuc Hdepmy I'mnogepmy
MHOT'OCJTOMHBIN MIOCKUIL COCIMHUTENbHAS JKAPOBas TKaHb
1 OPOT'OBEBAOLINIT SIINTEINH TKaHb
AnugepmMmc

OnunepmMuc — CHCTeMa MOCTOSHHO OGHOBIAIOMIHXCS KJICTOK, B KOTOPBIX IPOUCXOAUT crenudude-
‘ cKast qupdepeHupoBKa (kepaTuHM3aLHS). '

"Ciiom >nmaepmuca

ba3zaabHbIi lIunoBaTkIii 3epHUCTHIIH Buaectsummii PoroB.oii

ONHIEPMUC TONCTOH KOXKH (xoxa manmowew, crymmeif) cocTomT m3 5 BBHIIICYKA3aHHEBIX CJIOEB.

B snmnepmuce ToHKOM Ko%u (BCS ocTampHas IIOBEPXHOCTH TeNIA) OTCYTCIBYET ONECTAINMH CIIOi,
4 POTOBOIA CIOH OTHOCHTEIBHO TOHKHIA,
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poroe ok coi

IMMIePMHC -

fecTampt cor0i
3ePHMCTBIH oM

IMITOR aTHIE €105

GazameHbI caoft

COCOYKORBIH CJI0k
JepMEL

nmepma -
CeTYaTRIH cJI0k

IepMEI

KOHIIeBbIe 0THEeJIbl
TOTORBIX 2KeJie3

rurogepmMa -5

ATUTIOLHT bl

Knerxkn JMHUAECPpMHUCA

Keparunouutsi MeJiaHOUUTHI Kaerkn Jlanrepranca Kaerxku Mepkess
(BHYTPMAINHAEPMATbHBIE
MakKpodarm)

KepaTtuHouuntbi

KeparnHouuTe! y9acTByIoT B ponecce OpOroBeHust (KepaTUHU3AINN) SITUAEPMICA.
KepaTuausaims — 3T0 CIOXHBIN IIPOLIECC, CBA3AHHBIA:

® CO CTPYKTYPHOU IEPECTPOUKON MUTOCKEIIETa KIIETOK,

® C CHHTE30M CIIeIMaJbHBIX OEIKOB,

® C paspyLIcHHEM OpraHelll.
Bo Bpems kepaTMHM3aIuM M3MEHSAETCS yIbTPACTPYKTYPa KEPATHHOLMTOB B HAIPABIEHMH OT 6a-
3aIILHOTO CJIOSI K POTOBOMY.

I'Ipou,ecc KepaTuHusauuu

® B mumHApudeckux KieTkax 6a3albHOTO CIOS CHHTE3UPYETCsS OENOK KepaTHH, KOTOPBIH
BXOIMT B COCTaB MPOMEKYTOYHLIX KepPaTHHOBLIX (GuiaMeHTOB (ToHOGUOpHI). [Ipu
IIEpeX0/ie B LIUIIOBATHIN CIIOH, KIETKA IPHOOPETAIOT MONUTOHANBHYO MIUIOBATYIO (HOpMY,
33 CYET MHOTOYHUCIIEHHBIX JECMOCOM, IIPOYHO CBA3BIBAIOLINX KIETKU APYT C ApyromM. B mx
[UTOIUIA3ME YBEITMIUBAECTCS KOIUIECTBO TOHOQUOPUILI, KOTOpBIE GOPMUPYIOT crerupude-
CKYIO CETb.

e B BepxHuX y4acTkax INHMIIOBATOTO CIOS KJIETKU H SAPa YIUIOIIAKOTCSA, B IATOIIA3Me KIETOK
HOSABIIAIOTCS TPaHyJIbl — KePaTHHOCOMBI, KOTOPBIE COJEPIKAT THAPOTUTHIEeCKHEe (hepMeH-
TBI, PoCHONUNUIBI, TITUKOIUITHIbL.
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® B 3epuucrom crnoe xretku eme Gonbiie YITIOIMAIOTCS, B NUTOILIA3ME HAKAILIHBAIOTCA Ipa-
HYJIBL Conepialye 0ok (UIIArPHH, CKICHBAIOIIHIL ToHOMOpHIEL. O6pasyercs To-
CTBI IOAMEMOpPAHHEI CIIOH U3 GelKoB KEPaTOIMHUHA U BOJIOKPEMHA, KEPATHHOCOMBI
CABHTAIOTCS HA IIEPUDEPHIO KIETKH. B BEpXHUX cliogx 3CPHHUCTOTO CIIOSt CONEPKUMOE Kepa-
THHOCOM 3a CYCT JK30LUTO3a BHIOPACHIBACTCS B MEXKKICTOUHOE npocTpancTBo. OmHOBpe-
MEHHO OCBOOOXKIAIOLIHECS U3 TPAHyII THAPOIUTHIECKUE (HEPMEHTHI Pa3pPyIIAIOT OPraHesLIbI

KJICTOK.
PoroB ok coaoii i

GoecTAIEE el

3ePHHCTEIH CJI0k

A

UETIOE AT CoIo

fazanbHEIN cooi -J

&

hidany

E.&. anuncxum

Ilo

® B Gmecrsmem croe (ToscToit KOKH) PACIIONATAIOTCS [UIOCKHE KIICTKH C TOJICTBIM ITOAMEM-
OpaHHBIM CIIOEM ¥ CETBIO KEPaTUHOBEIX (DUIIIAMEHTOB, CKIEEHHBIX bunnarpuroM.

® B porosoMm cioe kepaTHHOIUTEI (KOpHEOUHUTHI) NMEIOT Gopmy mroTHOYmIaKOBaHHEIX Ue-
TBIPHAAIATATPAHHUKOB. MexXIy HUMM pacHosaraercs MEXKKJIETOYHBIN EMEHT, COCTOSIIII
U3 CMECH JIMMHUIOB, C TPeodIafaHmemM uepamMunoB. Jiunuae! 06pasyroT GucioiHbe JIUCKH,
HPOCTPAHCTBO MEXAY KOTOPHIMHU 3aII0JHEHO BOJIOIL.

Knetku INaHrepraHca

OTH KIETKH SBIAIOTCS BHYTPHSNHAEPMANBLHBIME MaKPO(aramMu, HMET KOCTHOMO3IOBOE Ipo-
Hexoxnenne. OHM IIPUHUMAIOT yYacTHe B Ipolecce KCpaTHHU3ANUH, 00pasys GepMeHTHI, CTHMY-
-IMPYIOMIKE JTU30COMBl ¥ KEPATHHOCOMEI B KJIETKAX 3CPHHCTOTO CJIOS, & TaKKe BEIEeCTBA, PEryIlH-
PYIOIIHIE IPOLECCH MeNeHus U U HepeHImpoBKH KepaTHHOUMTOB. OTPOCTKHU KileTok Jlanrepran-
2 O0BENMHAIOT KIIETKH Pa3HBIX CIOCB SIHICPMHCA B BEPTUKATIBbHBIE KOJOHKH, B TAK HA3bIBACMEIE
JluaepMaibHble NPoaH(epaTHBHbIE eIHHHIIbI (3IIE). B cocrae DIIE Bxomur 10 — k1etok Ga-
*IBHOrO CI10s1, 2—3 muUmoBaToro, 3—4 3€PHUCTOrO0, 5—7 POrOBOTO CIIOS.

SaKHYIO0 POJIb UIPAOT KIETKH Jlanrepranca B nmoctpoenuu MMMYHOJIOTHYECKOTO 3aIIUTHOTO 6aph-
P2 KoxH. OHH OCYIIECTBISIOT HPE3EHTAITHIO AHTUI'CHOB, CHHTE3UPYIOT HHTEPJIECHKUHEI, BBI3BI-
s2rommue nponugepanuro T-mumdoruros, IPOHMKAOMIKX B SIUIEPMIUC.
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MenaHouUTbI

KneTku oTpocuatolt GopMbI, B UX IUTOIIA3ME MHOTO TPaHyJ — MeJAHOCOM, CONEPKAIINX IIAr-
MCHT MeJIaHHH. MenaHOCOMBI BBIICISIOTCS B MEXKIETOYHOE IPOCTPAHCTBO M (ParOLUTHPYIOTCS
OKPYKaIONMMHU KepaTHHOIUTaMu. OJUH MEIaHOUUT (PYHKIIMOHAIBHO CBA3aH C 36 KepaTMHOIMTA-
MU — 3TO dMHAepMalibHas MenanuHoBas equauia (OME).

KJIeTKa JIa.Hreprcha

JIANIG LT

KepaTHHOLHET HETI0EATOT0 CJI0A

MEJTAH0IET BI

KepaTHHOITHT fazameHoOTO CJ0A

Tlo E.&. KoToBcK oy

Knetku Mepkens

OTH KIETKU BBIIONHSIIOT pelentopHyo ¢yHkuoo. OHu HHHEpBUPYIOTCS ad(epeHTHEIMU HEPBHEI-
MU BojokHamu. Kpome Toro, B HuX 00pa3yroTcsi TOpPMOHAIbHOAKTHBHBIE BEIIECTBA.

Tunbl KOXuU

4/\>

Toacrasg xoxka

(y uemoBeKa 3TO KOXa JaJIoHeH U CTyIHeH)
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Tonkas KoKa

(y guenoBeka GoJbIas 4acTh KOKHOTO ITOKPOBA)

OcobeHHOCTH CTpoecHHUA PA3TUYHLI TUIIOB KON

Toscrasg xoxka

|

‘B snunepmuce 5 cioés

TonCTHIN pOroBOM CIOM
COCOYKOBBIN CITOW IEPMBI TIIyOOKO BIa-
€TCsI B SIIUIEPMUC

ITpucyTCTBYIOT NPHUIATKU KOXKHU: IMOTO-
BBIE XKEJIE3BI

Toukasa koxka

B smupepmuce 4 cios — OTCYTICTIBYET
OJIECTALINNA CIOH.

Hebonpmasg oTHOCHUTENbHAS TOJIUHA
POTroBOro CJIoA.

CoCOYKOBBIH CIIOH JepMBl c1abo BhIpa-
HKEH.

B koxe PacCIoIOXKEHBI CaJIBHBIC, II0OTO-
BBIC XKCJIC3bI, TAKKE BOJIOCHI




Kene3bl Koxu

lMoToBbLIe Xxenes3bl

HoToBbIe Xeme3sl — 3To mpocThie TPYGUATHIE KeJe3bl. Kowresoii oTnen 3akpyuen B Bume xiy-
60uKa. BbIBOHOI IIPOTOK OTKpEIBaeTCS MU60 Ha TIOBEPXHOCTH BMUIEPMHCA IOTOBOM MOPOH MK B
BOJIOCAHYI0 CYMKy. B 3aBHCHMOCTH OT CII0CO62 CEKPEmyH PasInIatoT 2 THIIA TOTOBIX SKeJIes.

Tunbl MOTOBBIX KeJie3

IKKPHUHOBEIE AIIOKPHHOBEIE
(MepOKpUHOBEIE)

Pacmonoxens! Bo Beex yuacTkax xoxu  Haxonsres B OIPENEICHHBIX MECTaX KOXHOTO ITOKPOBa
- (IOAMBIIEYHbIE BIIaIUHEL, KOXA JI6a 1 ap.)

BKKPI/IHOBLIC JK€JIE€3bI BKIIIOYAIOT .

Konuesoii oTmes BriBoanoii mpoTok
Caetiibie Temubre MuosnuTeanaibHbIe JAByXca0HHLIH
KJIEeTKH KJIETKH KJIEeTKU KyOnuyeckmii
AMUTEIN
Brigensaior Brigesnsror CnocobcTByror
BOJY ¥ HOHBI OpraHUYECKHe BBIJICIIEHUIO CEKpETa

" HEOPraHM4YEeCKUe MOJICKYJIBI

IMHIEPMEC

cTepKes Booca =5 COCOYKORBII CJI0H JepPMET

CampHadg XKeeza J MBIIINTA IOOGHHMAINAA BO0JI0C

TI0TOBRAA XKeJeza
KOpeHs BoJioca —

BONMOCAHAA JIYK OB HITa

BEIBOJHOH NPOTOK

NMEOJIHTEeHATLHAA KJIeTKa

KOHIIER 0H 0Tae

CeKPeTOPHEIH KIeTKH
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ATIOKPHHOBBIE JKeJIe3bl

KpyIHee SKKPUHOBBIX Kelle3, HX MPOTOK OTKPHIBAETCS B BOIOCAHYIO CyMKY. B cocTaBe KOHIIEBOTO
. OTZeJIa HET CBETIHIX KIeToK. DYyHKIMOHAIbHAS aKTHBHOCTD STHX JKeJle3 B 3HAUMTEIbHON CTEICHU
3aBUCHT OT YPOBHS IIOJIOBBIX TOPMOHOB B OpTraHHU3Me.

CanbHble Xerne3bl

CalbHBIE JKeJIe35l — 3TO NMPOCThie PAa3BEeTBIEHHbIE ATbBeoJIAPHBIE Keje3bl. OHU XapakTepusy-
IOTCS TOJIOKPHHOBBIM CIOCO00M CeKPelMH, T.€. B IPOLECCE CEKPELUU KICTKU KOHLIEBOTO OTAENA
paspyIaTcs.

Ilo Mepe mu(depeHIMPOBKU KIETKH KOHIIEBOIO OT/IEIA CATLHOM JKeTe3bl HaKAIUIMBAIOT JIMIHIHBIA
CEKpEeT, MX OpraHesUlbl paspymiarorcs. Smpa mukHOTH3UpYyroTCs. Ilocme paspylmieHus KISTKH JIM-
IUIHEIH CEeKpeT BBIENAETCS B BBHIBOJHOW MPOTOK. BBITENEHHMIO CEKpeTa CIIOCOOCTBYIOT MHOIIIH-
TeJbaIbHbIe KJIETKHU, BXOIAIINE B COCTaB KOHIIEBOIO OT/CIA.

Perenepamys HIET 3a CUET JETEHNS KaMOMAIbHBIX KIETOK, PACIIONOKEHHBIX 110 epr(peprur KOHIIe-
BOTO OTZENA. )

B BIE 0OJHOI IPOTOK

fazamEHBIe KIeTKH

Bonochbi

Bomocel — 3T0 snuTennanbHbEe IIPUOATKA KOXKHU.

‘/MI\
CrepxeHb Kopens
JEKUT JSKUT
Ha MOBEPXHOCTH KOXKHU B IepMe KOXKHU
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CrepixeHnb

Mo3roBoe BelecTso Kopxogoe BemecrBo Kyrukymna
OPOrOBEBAOIINE KIETKH, IUIOTHOYIIAKOBaHHEIC OPOIOBEBAIOIINE TIOCKHUE
00pasyoIye CTONOUKH BEPETEHOBUIHBIEC KICTKH KJIETKH, HAaKJIaJbIBAIOTIHECS
ApyT Ha pyra

POroB0ii cJI0i SImEmeprEca

fGarammHEI coofl smEeprca

EBOPOHKA KOPHA BO0JIOCA

Iepnia

MOITOBEOE BEEINECTED BOJIOCA

KOPKOEOE BRIUeCTEQ BEOJIOCA

KY¥THKYJIA BOJI0Ca

KY¥THKYJIa EHY TPEHHEer o
BJIAT AJHIA
BHYTPEHHEee JIIHTeHaTsHo e
E.JIar e
HapyX¥HOe T eNHATLHOE
B.JIAT AJIHIe
TePMANTEHOS KOPHER 0
B.JIar Mg

MEILITA, II0THHNMARINAA BOJI0C

MATPHIIA BOJIOCA

COCOYEK BOJIOCA

Kopenn

JNUTeJHONMTLI, BHyTpeHHee Hapy:xnoe Bosocsinass  Bosiocsimass  Mplmima,
(opMupylOIEe SNMTeNHAAbHOE JNHTEIHATLHOE JIYKOBHIA CyMKa NOTHU-

CTepKeHb BJIaraJuie BJIaraJiuiie Malolas
B0JIOCA BOJIOC
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BoJiocsiHas TIYKOBHUIIA

BomocsHast TyKOBHUIIa — 3TO 3apOABIIIEeBas MAaTPHUIA BOJIOCIHOTO (oinukyna. OHa COCTOMT M3 Jie-
JISIITUXCSI SMUTEIHANBHBIX KIIETOK. [Iponudepupyromnue KIeTKH JIyKOBHUIE! BEITAIKHBAIOTCA HABEPX
U 00pa3yloT cTep:KeHb W BHYTPCHHEE dMUTeNHAIbHOe BJjaraamine. TakuMm oOpa3oM, CTEPKEHb
BOJIOCA ¥ BHYTPEHHEE SMUTEIHATBHOE BIIArajIIe SBJIAIOTCS IPOU3BOJHBIMH BOJIOCSHOM JIyKOBH-
el [IuTaTenpHbIC BEmeCTBa K KJIETKaM BOJIOCSHOH JIYKOBHITH! IIOCTYIIAIOT U3 COCYZIOB BOJIOCSHOTO
COeTMHUTETbHOTKAHHOIO COCOYKA, BPAaCTAIOIIETO B MAaTPHILY.

BHyTpeHHee dNUTEIHAILHOE BaarajJuine (B HUKHEM 0TIeae)

e R R ISR R

Kyrukyna BuyTrpennuii ciioi HapyxHbiii ciioi
(coii Xakcman) (cnoii Xene)

B cpemHem u BepxHEM OT/IENaX BHYTPEHHEE SIUTEIHAIBHOE BIIATaJIHILIE HCTOHYAETCS, BCE €r0 CIOU
CIIMBAIOTCH. ’

Hapy:kHoe 3IHUTeINATbHOE BJIATAJIUIIE

HapysxHoe smuTenuanibHoe BIaralnilie SBIsSeTCs MPOU3BOAHBIM snuaepmuca. OHO popMupyercs 3a
cueT ero BpacTaHus B gepMy. OKOJIO MOBEPXHOCTH KOXHU B COCTAaBE HAPYKHOTO SIUTEIHAIBHOTO
BJIAaTaJIMIIA BBISBIAIOTCS T YK€ CJIOW, YTO W B JMHACPMHUCE TOHKOW KOXH. IIpu IpoaBrkeHHH
BIIyOBb (DOJUTMKYJIa HAPYXKHOE SMUTEIHNANBHOE BIIAraJIHINe MCTOHYAETCS, & B 30HE BOJIOCSHOU JIyKO-
BUIIBI COCTOUT U3 OJHOT'O CJIOS KJIETOK.

BoJiocsinag cymMika

BonocsiHyr0 CyMKy Ha3bIBAlOT IePMAJbHBIM Biarajaumem. OHa OKpyKaeT BOJIOCSHOM (QOIIHKyIL.
BosnocsabIM (oITHKYIOM Ha3bIBAIOT (HOPMUPYIOIIUICS CTEPKEHb BOJIOCA, OKPYXKEHHBIN BHYT-
PEHHUM ¥ Hapy>XHBIM SMUTENHANBHBIMU BIIarajuiiaMi. B cocTaBe BOJOCSHOW CYMKH BBINEIISIOT
2 CcJ10sI COEqMHUTENHHOM TKaHH, B KOTOPOH BOJIOKHA PACIIOJIOKEHBI CIEAYIOIIUM 00pa3oM: BO BHYT-
PEHHEM CII0€ — IUPKYJISPHO, B HAPYKHOM — IIPOIOIBHO.

170




Bblge.HMTe.anaﬂ cuctema

BLII[eJII/ITeJIbHaSI CHCTEeMa BKJIIOYaeT B cedst

Moueo6pasyromme OpraHbl MoueBbiBoasimue nyru

IToukn HO‘Ie‘-IHBIe JalIeyKu

IModeunsie noxanku
MovueTtounukn

Mouegoit myssips
Mouencnyckarensulii kanay

Shigs 9 b o

DyHKRIHN BBIACJIUTEIbHOM CHCTEMBI
1. Perynsrms BOZHOT'O 0OMeHa
[Mognepxanue 06BEMa MexX

Perynsiups konmgecrsa SJIICKTPOJINTOB, BEIBOJUMBIX C MOYOLL,
IMomnepsxanue HOPMaJILHO

T'O KHCJIOTHO-IIEIOYHOTO paBHOBecus.
yHI/I‘-ITO)KeHI/Ie qyXKEPOIHE

IX BEIIECTB U POIYKTOB MX pacraja.
OHIOKpHHHAS Gyskums — cunres Ouonormye

JJaHIUHOB, KaJUIMKpenHa u KHHHUHOB, SPUTPOIIO

(perymsitms xonmuecrpa BOJIBI, BRIBOAUMOM 13

Opranmsma).
KJIETOYHOH KHUIKOCTH,

SRl Sl

CKHl aKTHBHBIX BEIIECTB: PEHWHA, IIPOCTAT-
9TUHA U JIp.

Moyku
AHaTOMM‘leCKoe CTpoeHue MOYKU

Crapyxwu mouka MIOKPKITA Coe

AUHUTETLHOTKAHH O KarcyJioi
HOM 000/109KO0ji.

, a CIepenu u C3amu eure u Cepo3s-

HOC y 4enoseka 8-12 mapamuyy
Mosrogoe Bemecrso Braercs 5

KATICY. T4
KOPKOBOE BellecTRq

MOTOBEGE BEeIecTE N

II0YedHBIe YA

TIO0Y @Y HAa JOXAHKA -~

MOY e T 0 THIK
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F'vcTonoruyeckoe CTpoeHue NoYku

Ha moBepXHOCTM MOYKM HMEETCs COeNMHMTENbHOTKaHHAs Karcyda. CTpoMa IOYKH 0GpasoBaHa
PBIXIION COCIMHHUTENBHON TKaHbIO, B KOTOPOH MHOTO PETHKYISPHBIX BONOKOH ¥ PETHKYISIPHBIX
KIETOK (MHTEpCTHIHMANbHASA TKaHb). B cIpoMe mpoxomsr kposeHocHEIE, muMdaTHIeCKye coCy bl
Y HEPBHI.

CIpyKTypHO-QyHKIMOHATEHON SAMHULEH TOYKK sBNseTCs HedpoH. HepoHE! COCTaBIOT napeH-
XuMy oprasa. B coctaB Hedpona BXomr:

Hedpon
Iloyeunoe Teabne e [lpoxcumanbHBI Ilerns HedpoHa JlucraabHBIH
U3BUTOMN KaHaJIel[ (metiis I'enste) M3BHTON KaHaJIell
e IlpoxcmmanbHbIH BKJII0YAeT:

NPsAMON KaHAJel

e Tonkwuii kanagen
e JincranbHbIH
NMPSIMO KaHaJIeI[

—
(P

NIPHHOCALAA ApTepHoIa BEBIHOCAINAA apTepHoJa

Kancyia kiaybouxa

IHCTATLHEL M3BHT 0 KaHaIeI]
COCYIHCTRIN Kaylouex

TIPOK CHMANEHEIH H3BHT 051
KaHAJIeI]

TP 0K CHMAIBHEIH IIpAMOE
KaHaIer

IHC T AIEHEBII l'lpﬂMﬂI-:I KaHaJIer

nerna HedipoHa
\‘\_ —~+——— cofuparemsmag Tpybouxa

U

-

JucransHbIe OTAENbl HeDPOHOB OTKPHIBAIOTCS B COOMpATeabHbIE TPYGKH, KOTOPHIC B CBOIO OUe-
peIlb OTKPBLIBAIOTCS B COCOYKOBbIE KAHAILII. 2 ’
B mouxke 3 Tuma HeGpoHOB:

Tunsl HedpoHoB

MOBEPXHOCTHbIE He(POHBI CpeIHeKOPTHKAIbHbIE HEPPOHLI  OKOJIOMO3roBbIie HedPOHDI
(20-30%), (60-70%) (roKCTaMeny UIIpHEIE)
U3 HUX OKOJIO 1% IOJIHOCTEIO (9-15%)

JICJ)KAT B KOPKOBOM BEILIECTBE
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I'mcromoruyeckoe cTpoeHre aHATOMHIECKHUX CTPYKTYP IMOYKH OMPENENAETCS PACIONOKECHAEM YKa-
3aHHBIX TUITOB HE(DPOHOB.

L

R

PR e |

Taxnm 06pasom, B cOCTaB aHATOMHYECKHX OOPa30BAHMI MOYKH BXOMAT PaslIMUHbIE THCTOIOTHHIE-
CKHE CTPYKTYpHl HEpOHa.

, KopxkoBoe BemecTBo Mo3roBoe BemecTBo Mo3roBbie Jgy4n
Kananpiel
1. Tlodeunsle TenbLa. 1. Iletma T'emne oxomomosro- 1. Ilemm Tenne moBepxHOCT-
2. IlpoxcuMansHblE W JOHC- BEIX, IPOMEXYTOUHBIX H HBIX M 4YaCTUYHO CpelHe-
TaJlbHbIE U3BUTHIE KaHAJIBIIBI YaCTUYHO  IIOBEPXHOCTHBIX KOPTUKAIBHBIX HEPPOHOB.
BCEX TPEX TUIIOB HE(POHOB He(POHOB. 2. CobupatensHble TPYOKU

2. CobuparenbHble TPyOKH.
3. CocoYKOBBIE KaHAIBIIBI

M'McTtodmsmonorus HedopoHa v

lMo4veyHoe TenbLe

4/\

Kancyna kiny6ouxa CocynucToiii KiIy0ouek

BuyTpeHHuii JucTOK Hapy:xHbIii JuCcTOK
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IPHHOCALIAA apTepHoJIa
BHIHOCAINAA apTepHoJIa

Hapy>XHBIH JIMCT 0K KarcyJaIsl

q

¢

N IH0TeHANBHA KJIeTKa KaIrULiApa Kiybouka
2 raoMepyiApHaa Membpasa

3 momonmr

BHYTPeHHIE JICTOK KaIICyIIE
Kamawiap xKaybouxa
f— MezamTHaTRHAA KJIETKa

TI0JIOCTE KarCyJIbl

CTPpOMaA IIOYKH

ITo E.®. KoToeckomy

HapyxHplii (IapueTajabHblii) JUCTOK — TPEICTABICH II0CKUMH KJIETKAMH, JISKAIMMH Ha Oa-
3anbHOI MeMOpaHe. 3a CYeT aKTHHOBBIX U MAO3MHOBHIX (DMIAMEHTOB KIETKH CIOCOOHBI K COKpAILe-
HUIO.

Buyrpennuii (BECHepPaIbHbBIH) JACTOK — MPEACTaBIEH KIETKAMH — NOAOMTAMHM, KOTOPEIE
pacmoararoTCs Ha KalnjuIipax cOCYIUCTOro KiryOouKa.

CocyucThlii Ki1y6ouek — 00pa3oBaH I'yCTOH CeThI0 KANMJUIAPOB, IEKAIIIX MEXKTy IPUHOCS-
IIeH U BBIHOCAIIEH apTepronaMu («dyaecHas cetby). Kamwuispsl nepdopuposannoro u genect-
PHPOBAHHOIO THIIA. DHIOTEIHANBHBIE KIETKH KaIMJULIPOB PAcIoaraloTcs Ha TOJICTON 6a3aib-
HOIi MeMOpaHe (TJIoMepyJIspHast MeMOPaHa), COCTOSIIIEH U3 TPEX CIIOEB: IBYX CBETIBIX U OJHOTO
TEMHOTO MEXIY HUMU.

C Hapy»HOM CTOPOHEI K ITIOMEPYIIIPHOI MeMOpaHe MPUIEraloT KIETKUA BHYTPEHHETo JIICTKA Kall-
CYJIBI — HOAOUMTHI. :

B meTnax xanmIuIpHON CeTH paclojiaraeTcs Me3aHruil, KOTOpEIA BKIIOYAET B ce0sS Me3aHIHaib-
HBIE KJIETKU U MaTPHUKC.

Me3aHrnajibHble KIeTKH
(ME3aHTUOIIUTEI)

1. Mesanruanbable KJeTkd 2. Me3anrnanbubie KiaeTkn 3. TpaH3MTHbIE MOHOLHUTHI,
TJIaJKOMbIIIEYHOTO THIIA KOCTHOMO3T0BOT0 MOTIA/AIOIIHUE U3 KPOBH
NPOMCXOKIECHHS
(pe3unenTHBIE MaKpodaru)

HAPY>KHEIH JICTOK KaTlcyJIkl
IHAOT BJHANEHAA K8 TKA

IIpOCEeT KalliLIApa

MEZAHTHATEHAA KJIeTKA

TI0O0ITHT BHY TPEHHEID JIICTK A KariCy.JIbI

MEZIAHTHANEHEIE KJIE TEKH
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B rioueqHOM Tenble MponcxoauT GHIbTpanys KpoBU U 06pa3oBaHie NePBHYHOI Moun. B CYTKH B
IIOYKaX YesoBeKa oopasyercs 10 200 JIUTPOB MepBUYHON MOYH.

KoMmnoneHTHI puabTpanmoHHoOro fapbepa (KiIy6o4KoBoro (huiabsTpa)

OHAOTEJHATbHBIE KJIETKH TpexcioiiHas riiomMepyJisipHast MMopounTeI
KaIWIISIPOB MeM0OpaHa

KpPOBE

TIHKOKATHKC (0TPHIAT eJBHO 3apsIReH)

JHOOTEe HATEHAA KJIe TKa

beHecTpsI

3- cuofiman
] TJI0MEDYIPHAA

membpana

ILIE TPAITHONHAS 1eJb
e TpaloHHan qEadparma

LIMKOKAMMKC (0 TPHIAT I6HO 3apIKeH)

TIepPBHYHAA MOYa TI0OOIHT

DYHKUMSI KOMIOHEHTOB KJIY(04YKOBOro ¢puibTpa:

1. CrpykTypHas pemreTka TIoMepyIspHOit MEMOpaHBI, SHIOTEIHAIbHbIE TOPHI, AuadparMa —
NPETATCTBYIOT NPOX0KIECHHUIO KIETOK ¥ MaKPOMOJIEKYIL.

2. OrpuuaTenbHBIA 3apsii SHAOTENUATBHBIX KIETOK U HOXEK MOJOMUTOB — IIPEMATCTBYET
IIPOXOXICHUIO 3aPKCHHBIX MOJIEKYIL.

3. Hoxku momouuros u miesnessie auadparMel MOMOTaoT PABHOMEPHO pacnpenenaTs Tuapas-
JMYECKOe aBlIeHNE Ha KaWUIIPHYIO CETh.

MpokcumanbHbIN oTAEN

Crenka xanaibia 06pa3oBaHa OJHOCIOHHBIM KaMYATBIM dIHTeHeM. KeTky Texar Ha 6asaib-
HO# MemOpane. OHM pasHO# BBICOTHI, U3-32 YEr0 IPOCBET KAHATBLA BBITIISIUT HepoBHBIM. Ha amu-
KaJIbHO! ITOBEPXHOCTH KIETOK HMEIOTCS MHUKPOBOPCHHKH, B 6a3aIbHON YacTH KIETOK — CKIAM-
KH. \
@yHKIHS IPOKCUMAILHOTO OTAENA;

1. Ob6patHoe BcackiBaHMEe B KPOBb U3 IEPBMYHON MO4H BOIEI (85%), 3NEKTPOJITOB (KaJbITu,

docdata, HaTPHs), GEIKOB, MITIOKO3EL.
2. DKckpenus NPOAYKTOB 0OMeHa, KpacuTeNeH, TeKapCTBEHHbIX IIpenapaToB (MEHUIMILINH).
3. Cekpenus MOYEBHHBI, OKCAIATOB, HOHOB KaJIHs, IIPOCTArIAH/IHHOB.
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JTIAT 2 ETIOLTE T

fazameaas Membpasa

KPOBeHOCHBIH KaImLiIap

GarAIEHEIe CRIAMKHE

IETOYHAA KatMKa, f a3 ATEHAA HeYePUeHHDCTE,
ofpazosanHas 06¥CII0B TeHHAR CRITATE AMIT
MHK] OB O] CHEK AMIL H MHTOX0HAPIAMEI

Metnsa HedppoHa

ITetns HedpoHa 06pazoOBaHa TOHKMM KaHAIbIEM, B KOTOPOM Pa3IMYaroT HUCXOMSMIMA H BOCXOA-
A OTENEI, a4 TAKKE IPSIMOM IUCTaTbHBIN KaHanell. CTeHKY HUCXOSINEro 0TAe/1a HeTJIM BhICTH-
JIAI0T IVIOCKHE IMUTENHAJLHBIE KIEeTKH, 2 BOCXOASIIEro 0TAe/1a — HU3KHe Mpu3MaTHiecKue
KJIETKH.

DyHknus neresib He)poOHA HAlpaBIeHA HA NOAJEPKAHWE I'PAJMEHTa KOHLICHTPAIMY HOHOB Ha-
tpus (Na') B HHTEpCTULMAILHON TKAHM MO3IOBOIO BEIECTBA MOYKH, TO €CTh Ha CO3JaHUE THIep-
TOHWYECKOM Cpelbl B TKAHEBOW KUIKOCTH, OKpyXXaromel memiu. biaromaps sTomy, U3 IpOXO.s-
IIHX Yepe3 9Ty cpeiay COOMpaTebHBIX TPYOOK MACCHBHO M3BJIEKAeTCA BoAa. M30BITOK BOABI O0BIY-
HBEIM ITyTeM IOIanaeT B ONU3IeKAIME KAIMUIAPBl. JDTOT MEXaHHU3M Ha3bIBalOT MPOTHBOTOYHO-
MHOKHTEJIBHBIM.

i KPOBSHOCHBIH K ATILLIAD
< faramran Memipana ;

THT e JIEI0LIT

PATANMEHAR CEIATKA -

MUKPOBOPOHKA

Mo E.&. KoToBcrony

HpOTl/IBOTO‘IHO-MHO)KI/ITCJII)Haﬂ CUCTEMA MOYKH

1. B HECXOMSINHIA OTHET HETIH U3 MPOKCAMAILHOIO OTIENa MOCTYHaeT M30TOHMYHAs (110 OTHO-
IIEHUIO K KPOBH) MOdYa. 37eCh W3 Hee OTKauuBaeTcs Boga. IlooTomy mo Mepe NPOABMIKCHHS
BHU3 MOYa KOHIICHTPHUPYETCSI.

2. B BocxopmsmieM oTene NETIH KIETKW OTKAYMBAIOT M3 TUIEPTOHWYHOM MOYHM B OKPYKAIOIYIO
cpelly HATPHMA M OJHOBPEMEHHO 3a[epKUBAIOT BOAy. B pesyibTaTe MOYa IOCTEIEHHO CTaHO-
BUTCS TMIOTOHWYHOM, a OKPY KAIOMIasi TKAHEBAs XUAKOCTh — TUIIEPTOHMIHOM.

3. Uepes 5Ty THMIEPTOHUYHYIO CPEIdy HPOXOISAT COOMpaTeNnbHEIE TPYOKH, B KOTOPBIX Onaromaps
paboTe KIETOK TUCTANBFHOrO OT/Iea HAXOMUTCS H30TOHMYHAS Moda. 13 coOMpaTenbHbIX TPyOoK
THIIEPTOHMYHAS TKAHEBAs SKUIKOCTh OCMOTHYECKHM ITyTeM M3BIEKAeT BOAY. M3OBITOK BOMBI
HIOMAJAET B OKPYKAIOIIYIO CPEAy, a 3aTeM B KPOBEHOCHBIE KAIIMILISIPHI.
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OKOHYATEe THhHAA
MOYA

HHTEP CTHIHATBHEIE
KJIeTRH

TTo KO.H. AdamacseBy

AucTancHbin oTaen HedpoHa

IIpsiMast 9acTs QUCTATBLHOTO OTHENA BXOMWT B COCTAB IIETIH He()pOHA, a CIIeIOBATENBHO, B COCTAB
IPOTUBOTOYHO-MHOXHUTENHHOTO AIapaTa MOYKH. 8
B nucransHOM oTene u3 Mouu peaGcopOupyroTCs SIIEKTPOJIUTHI U BOJA.
CTeHKa IUCTAIbHOTO OT/ENA BHICTIAHA KIETKAMI HWIHHAPHYECKOro snuteaus. Ha anukamsHoii

TTOBEPXHOCTH STUTCIMOLUTOB Majlo MHKPOBOPCHHOK, a UX 0a3aibHas MOBEPXHOCTH 06pasyeT MHO-
ro CKJIAI0K.
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SIIAT e JIETGLIT

EPOE eHO CHBIH E ATTELTLILA S

iy

GazanEHaL HCYepPpHeHHO L TE

CobupaTtenbHbie TPy6kU

SBNAIOTCA HEOTHEMIEMOW YacThIO MPOTHBOTOYHO-MHOXXUTEIIFHOTO amapara MOYKd. B cobmpa-
TENIBHBIX TPYOKaX IMPOUCXOTHUT:

a) KOHIICHTPAIUSI MOYH, :

b) ymenbmeHue e€ oobeMa,

C) 3aKUCJICHHE MOYH.

B KOpKOBOM BeIECTBE MTOYKH COOMPATEIbHbIE TPYOKH BHICTIIAHEI OJHOCIONHBIM KyOHYECKUM SITH-
TEJIMEM, B MO3TOBOM — HU3KUM IIIMHAPHUIECKIM.

CBeTJIBIH 3T e JIHOLET 1 B i : o — KPOBeHOCHBIH KAIILILIIAD

TEMHEBII HIIHT e JII0LET

GazameHag MemOpaHa

B crenke COGI/IpaTeJII)HLIX pr60K BBIJCJAIOT ABA THIIA KJICTOK:

Caetibie Témubie
PeabcopOrus 3IIEKTPOIUTOB U BOIBI 1. IlomxucieHue MOYH.
2. Cunres:

e [IpoCTarjIaHauHOB,
® KaJUIMKpCuHa

ITpoueccel peabcopOuuy BOIBl B COOMpATENbHBIX TPYOKax HaXOMATCS IOJ KOHTPOJEM TOPMOHA
runodrsa — Ba30NpecCcUHA, IO €ro BIMSHHEM YBEIMYUBACTCS IMPOHHUIIAEMOCTh CTCHKH COOMpa-
TENBHBIX TPYOOK JJI BOJIBI.
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KpoBocHabxxeHve no4ku

KpoBocHa0eHre MOYKH OCYIIECTBIseTCS U3 aopThl. OT OPIOIMIHOM 9acTH a0pThl OTXOIHUT MoYey-
Hasl apTEPHs 3aTeM — CerMeHTapHbIe apTepHH —> MEKI0JieBble apTepHH —> IyroBble apTe-
puu (Ha rpaHuUile KOPbI) —> MeKIOJbKOBbIe M BHYTPHIOJbKOBbIE apTepHH —> NMPHHOCHLIHE
apTepuoJIbI.

KpoBocHabkeHne KOPKOBBIX M OKOJOMO3IOBBIX (FOKCTAarJoMepyJUIPHBIX) HEPPOHOB pa3inyacTCs
Ha YPOBHE OTTOKA KPOBH OT ITOYEYHOTO TeJIbIa. I103TOMY B ITOYKE BHIIEIAIOT:

g

KopTukanbHoe KpoBooOpalenue IOkcTamenynisipHoe KpoBoOOpaleHue

KopTukajibHoe KpoBooOpalienue. B KOPKOBBIX U CPEIHEKOPTHKAIBHBIX HE(QPOHAX OTIMYAETCS
TEM, YTO JUAaMETDP BBIHOCSIIEH apTepHONBl MEHBIIE, YeM IPHHOCAIEH. OTO CO3[aeT yCIOBHS Il
buapTpamm. 4

OTTOK KPOBH OCYIIECTBISETCS IO CIEAYIOIIEN CXEME:! :

BLIHOCSIIIAsI apTepPHoJa — BTOPHYHAS KaNMMLIAPHAsA CeTh —> 3Be3A4arhbie BeHbI —> MeEXK-
JA0JIKOBBIE BEeHbI — IyTOBbI€ BeHbI —> MEkKI0/1eBbie BeHbI —> MoYe4YHasi BeHa.

IOxcTamMenyLIsipHoe KpoBooGpaiienne. B OKoIOMO3roBEIX HE(QPOHAX BEIHOCAINAS apTeproia
IMpe WK PaBHA MO JUAMETPy HPUHOCAIIEH, MOITOMY ITH He(POHBI y4acTBYIOT B MOI€00pa3oBa-
HUH MEHEE aKTHUBHO.

B oTanume OT KOPTHKAILHOIO KPOBOOOPAINEHUSI OTTOK KPOBU B IOKCTaMeNyIAPHBIX He(poHAX
XapaKTepU3yeTcs CIENyIoUIel MoCIeI0BATENbHOCThIO:

BLIHOCSINASI APTEPHOJIA — MPAMBIE COCYbl, 00pa3yIollye NeTax (IPOTUBOTOYHAS CUCTEMA COCY-
JI0B) — KaNMJLIAPLI MO3TOBOi MEePUTYOYIsIPHOi ceTH (OTXOISIT OT IPAMBIX COCYIOB) —> Hpsi-
MbI€ BEHbI — TyTrOBbI€ BeHbI — Me:KI0JIeBbie BEeHbI —> MoYeYHasi BeHa.

OTTOK KpOBM B OKOJIOMO3IOBBIX He(poHax 0Oojee KOPOTKMH U JErkui, yeM B KOPKOBBHIX. Ecmu
y4ECTh €IE U HU3KUM YPOBEHb (DUIBTPALIMH, TO JIETKO OOBICHUTH, II0YEMY 3TH HE(DPOHBI BHIMOJ-
HAIOT (QYHKIMIO IIYHTOB B yCIOBHSAX CHIBHOTO KPOBEHAMOIHEHHS II0YeK (HampuMep, Ipu pusnde-
CKUX Harpy3kax u Iip.). .

QHAOKpMHHaﬂ cuctemMa novyek

Bxurouaet B ce0s Heckobko cucteM. Hanbomnee n3ydeHsl TpU U3 HUX:
PeHuH-aHIMOTEH3MHOBAS CrcTeMa (FOKCTArIIoMepyJ IIpHBIN anmapar).
[IpocrarnanguHOBas cucrema.

KannmukpenH-KMHUHOBAs CHCTEMA.

IIpocTarjananHoOBasi CUCTEMA

IpocTarnauauHbl OTHOCATCS K TPYIINIE MECTHBIX TKAHEBBIX PETyJIATOPOB. VIM IPUHAICKHUT BaX-
Has POJIb B PETYIIAIMHA TIOUYEYHOTO KPOBOOOPAIeHNS U JOITOBPEMEHHON PETYJISIIUK apTepUaIbHO-
'O IaBJICHHUSL.

CHHTe3 IPOCTArIaHAuHOB OCYINECTBISETCS MPEHMMYIIECTBEHHO KIETKaMK BHYTPEHHEW 30HBI MO3-
TOBOI'0 BENIECTBA IOYKM, OOHAKO HEOONBIIOE X KOIMYECTBO CHHTE3UPYETCS TAKXKE U B KOPKOBOM
BEILIECTBE. 3

B TIpOIIEHTHOM OTHOIIEHWH KJIETKH, CHHTE3MPYIOLIAE IPOCTATNAHANHE], PACIpPeIeNeHbl CIELyo-
UM 06pa3oM: HePOLKUTE COOMPATENBHBIX TPYOOK — 39%, HePOIMTHI NETIA HEPPOHA, HHTEP-
CTULIMANBHBIE KIETKA — 53%, SHIoTeNMalIbHbIe KiIeTKH — 8—10%.

KajnankpenH-KMHUHOBBIN anmnapart

KuHUHEL — 3TO HeGONBINME MENTUABI, KOTOPEIE 00pas3yloTcs MOA BIMAHMEM (PEPMEHTOB KaJUIHK-
PEUHOB M3 OEIKOB KHHUHOTEHOB, COJEP)KAIIMXCs B INIa3Me KpoBH. KuHMHBI 00/1aqal0T CHIBHBIM
COCYIOPACIIUPSIOIIUM JEHCTBIEM, OHU OIIOCPEAYIOT CBOE JIEWCTBHE, CTUMYIHUPYS CEKPELHUIO IIPO-
CTarJaHuHOB.
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PeHMH-aHTMOTEH3NHOBAS CHCTEMA

IOxcrarnomMepyaspHbIii anmapar
IOT'A

s | e

IOxkcrarnomepyasipubie

ILnoTHOE HATHO
KJIeTKH '

IOkcraBacky/sipHbIe
KJIETKH
(xJIeTKw, JIeKaIue B CTEHKE
IPHUHOCALIEH U BBIHOCAIICH
apTepuon)

(KJIeTKH TUCTATIBLHOTO OT/ENA,
HPUISKAIIETO K TIOYEYHOMY
TEJbILY)

(KHCTKI/I, JICXKAIUC MEXKITY
IUIOTHBIM IIATHOM
1 ITOYCYHBIM TGHBHGM)

Cuntes peHnHa «Hatpuessii penenTopy» Caasyroniast QyHKITHS MEXITY
IOT'A u gpyrumu SHAOKpHH-

HBIMH CUCTEMaMU ITOYKH

IHCTANBHEIE 0TAes] HedpoHa

KJIETKH ILI0THOI'D IIATHA

EBIHOCALNAA apTEpHOJIa

HKCTarJI0MepyAPHE e KI8TKH
TNPHHOCAINAA apTepHoIa

HECTARaCKyJAPHEIE KJIEeTKH

F— HNO0YeYHOE TeJbIe

ITo E.&. KoToBcK oMy
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MnoTtHas HeOd)OpMJ'IEHHaﬂ coegnHuTenbHaA TKaHb 6enas XHMpoBadA TKaHb.
OKpaCKa reMaToKCUIMHOM V1 303/IHOM.

Onactuyeckas xpamesas Tkanb. Okpacka OpCerHOM.




Msaxorusie HEPBHBIC BOJIOKHA. MMHPCI‘H&IH/IH OCMUEM.




AXcranbHBIN Cp€3 YyIUTKN. OKpaCKa TEMATOKCUIMHOM U 503MTHOM.




<

Cpes CTEHKM cephua. OKPaCKa TEMATOKCUIVMHOM U 303THOM.




Cpes KPpacHOro KOCTHOT'O MO3ra. OKpaCKa TE€MAaTOKCUJIMHOM U 9031 HOM.




by

il

Cpes He6HOIT MuHaMMHBL. OKpacka reMaTOKCU/IVIHOM U 903/HOM.




Cpes ToHKOI Kimmky. OKpacka reMaTOKCUITIHOM I 903MHOM. ‘




e

Cpe3 MAaTKU. OKpaCKa TeMAaTOKCUJIMHOM I 303JHOM.




MoueBbiBOAsLUE NYTU

MouyeTO4YHUK

V denoBeka MOYETOYHHMK IIPEICTABIAET COOOM TOHKOCTEHHYIO TPYOKy miuHOM 30 CM, TONIIHHOH
0,5-0,7 cM. CTEHKM MOYETOYHHKA COCTOUT U3 4 000TI0UEK.

Mo4eToOYHUK
Camszucraga Tlopcausucras MpblieuHast . AnBeHTHIHAJIbHASN
000JI04YKAa 000J109Ka 000/109Ka 000J10UYKa

CIITHCTAS
ofoTouKa N

ATB eHTHITHANLHARL
ofomouKa

O I ACT AR
obomodKa

| MBILIeYHAL
ofomodRs

TToBepXHOCTE CAMBMCTOM 000JI0YKHU BHICTIAHA MEPeXOAHBIM dnuTeaueM. 1o snureaneM JTexuT
COEIMHUTEIIFHOTKAaHHAS COOCTBEHHA IIACTHHKA.

IMoncam3ucTas 060109Kka 06pa3oBaHa COSIUHUTEIBHON TKaHBI0. B BEpXHEH 4acTH MOYCTOYHUKA
IIOMUMO COCY/IOB, HEPBOB M HEPBHBIX OKOHYAHMUIT JI€XaT aJlbBEOJIIPHO-TPYOUaThIe KeIe3hl.
MplmeyHast 00071049Kka 00pa3oBaHa CIMPAIBHO DPACIIONOXEHHBIMHU IIyYKaMH IIaTKOMBIIICYHBIX
KJIETOK. JTH IMyYKH OXBATHIBAIOT MOYETOYHHK, W, IEPEKPEIINBAsACE, CIIyCKAIOTCS CBEPXY BHH3 IIO
CTEHKE MOYETOYHHKA. I JaJKOMBIIIEYHbIC KJICTKU IIYYKOB OOBEIMHEHBI MHOIOYHCICHHBIMHU KOH-
TaKTaM{ — HEKCYCAaMM B €IUHBIN (yHKIMOHANBHBINA CHHIMTHM.

ABEHTHIHAJLHAA 000/104Ka 00pa30BaHa PHIXJION COETMHUTENBHON TKAHBIO.

MOYETOYHMK COCTOMT W3 MOCIEIOBATEIBHO PACIOIOXKEHHBIX JIETPY30PHO-COUHKTEPHBIX CEK-
M — HHCTOMAOB, 00ECIEUNBAIOIIMX MOPIUOHHBIA XapaKTep MPOXOXKIECHHUS MOYM U3 MOYEYHOM
JIOXaHKA B MOYEBOM Iy3BIPh. B COCTaB MOYETOYHMKA OOBIYHO BXOIAT 3 IMCTOMAA, OMHAKO MX MO-
xKeT ObITh 2 niu 4. OHK cIoCOOHBI HAKAIUIMBATh ONPEACIIEHHEIE IOPIMK MOYH, a 3aTeM 3BaKyHpO-
BaTh €€ U3 BBIIIE PACIIONIOKEHHON CEKIINH B HUXKE PACIIOIOKEHHYIO.

Ponb cHUHKTEPOB, MEPEKPHIBAIOIIMX TPOCBET MOYETOYHUKA, BHINOJHACT KaBEPHO3HAsI CHCTeMa
KPOBEHOCHBIX COCYZIOB.

MOYETOUHNMK OTIMYAETCS CBOEOOPA3MEM KPOBOCHAOXKEHHS M CTPYKTYpOH COCYIOHMCTOM CHCTEMBI.
OH uMeeT 9 HCTOYHHUKOB MPUTOKA apTEPUATBHON KPOBH, a B COCTAB COCYAMCTOM CHCTEMBI BXOMAST
MHOTOYHCJIEHHEIE apTEPUOJIO-BEHYIIPHBIE AHACTOMO3B! U KaBEPHO30MOTOOHBIE COCYAUCTRIE 00pa-
30BaHUA.
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JNOXAHOYHO- & —k
MOYe TOYHEIE

CerMeHT

1. Coxpamenme 2. Paccaafrerme
TJagK 0MEIIeYHbIX T IATK OMB I e YHEIX
KIeToK KIBTOK

IPOCBET KaHATLIR IpocEeT KaHalbIla
OTKPBIT 3AKPBIT

OTKPBITHIHA
IPOCEET

FAKPBITBIH
IIpoCEET

—p MecTa pacIoJoeHHA KA ePHOZHO-MoN0 (HEDL cOCYIHUCTEIX 00pasoBaremi

CDYHKI_[I/ISI KaBepHO3OHOHO6HHX 06p330BaHHﬁ B PAAOM PACHOJOXECHHBIX CEKIHAX MOYCTOUHHKA
aHTarOHHUCTHUYHA.

Ecmu KaBCPHO3ZHBIE COCYIbI BBIIIIETICKAIISH CCKIIMK 3aIIOJIHEHBI KPOBBIO M IPOCBET MOYCTOYHUKA 3a-
KPBIT, TO COCYIbI HIKEIECKAINETO MUCTOX /1A OIIOPOXKHEHBI 1 IIPOCBET MOYCTOUYHIKA B 9TOM 30HE OTKPEIT.
CDy'HKL[I/IOHaJ'IBHaSI AKTUBHOCTh INUCTOUOOB CBA3aHA C ACATCIBHOCTBIO 6apopeuenTop0B, pacmoIo-
KCHHBIX B CTCHKC MOYCTOYHUKA.

MoueBo# ny3bipb

Crenka MOYEBOTO ITy3bIps, IO aHAJIOTHY C MOYETOYHHKOM, TAKKe 00pa3oBaHa YeTHIPbMS BEILIE IIEpe-
YHCICHHBIMU 000IOYKAMY, XOTS OHA CYIIECTBEHHO TOMIMIIE. TO 0OYCIOBIEHO TEM, YTO B COCTABE MBI-
IIEYHOM 000JI0YKM MOYEBOTO ITy3BIPS 3 CIIOS. DTH CIIOM 00pa30BaHbl KPYIHBIMY [TYYKAMHU TJIAJKOMEI-
IICYHBIX KJIETOK, & MEXAY ITy4KaMH HaXOIATCA MIUPOKKE IIPOCIONKHI COSIUMHUTEIPHOW TKAHH.

Ty— CHJIAIKH

] TIEp EX0THE I
el ITOATEJTTE — CIEBHCTaf ofxouka

| cofcTeBeHHAA ILIAC THHKA
= CJIET3EIC T O

MBIIEYHAA 000J09a

AIEeHTHITHAILEAA 0fo0d0uKa

CHapyxu MOUY€BOl ITy3BIph IOKPHIT aIBEHTHIUATILHON O00OIIOYKOM, 32 MCKIIOUEHUEM BEPXHE3aI-
Hel ¥ OOKOBBIX IIOBEPXHOCTEH, KOTOPBIE MOKPHITHI CEPO3HON 000I0UKOM.
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[NonoBag cucrema

DYHKINHU 10JI0BOI CHCTEMBI:
e PenponykruBHas QyHKIHSI — 00pa30BaHKUE MOJOBEIX KICTOK.
e DHIOKpUHHAA QYHKIMS — 00pa30BaHHUE TOPMOHOB U OMOIOTHIESCKH aKTHBHEIX BEIISCTB.

Myxckasi nonoBasi cuctema

B cocTaB My»CKOM IOJIOBOM  CHCTEMBI BXOJSAT

2 ceMEeHHHKA IHapnbie Keie3nl Iennc
ceMsABBIHO-
cAlIMe MyTH
CemeHnHbIe Byab06oypert- IIpeacrarenn-
Ny3bIPBKH - pajibHbIe jKeJie3bl Has KeJie3a
CeMeHHMK

B cemennukax B IIporecce CIiepMaTorcHesa 06pa3y10Tc;1 MYXXCKHE IIOJIOBBIC KJIICTKH — CIIEPMATO-
30U ObI.

CnepmartoreHes

Cnepmaroresnes BHIKITIOUAET B ce0s 4 dasbr:

L. @Pa3a pa3MHOKEHHS] — BO BPeMs KOTOPOM IPOUCXOIUT MUTOTHUECCKOE NEJICHHE CIIep-
MaTOTOHHUH. BBIAEIAIOT HECKONBKO TUIIOB CIIEPMATOTOHHUIA.

THILI cHePMATOTOHIIA:

CTBOJIOBLIE auddepeHnupyoUIHecs
(Tuma A) (Tuma B)
JIONTOXKUBYIIIHC OBICTPO OOHOBIIAIOIITHIECS
(pe3epBHBIE) (OTyCTBONIOBEIE)

Bo Bpems MuTO3a CIIepMaTOrOHUN HE MPOUCXOIUT MOJHOM [UTOTOMHUH, IIO3TOMY KIIET-
KM OCTalOTCS CBA3aHHBIMU LIUTOIIA3MAaTUYECKUMHU MOCTHKAMHM, 00pasys CIepMallbHBIH

CHHIUTHUH.

II. ®a3a pocra. Bo Bpems 370l das3sl 00pazyroTcs ciepMaTonuThl I mopsaKa, 5TO KIeT-
KM, Haxo[sIuuecs B mpoase Meiiosa.

I1I. @®a3a co3peBaHusi. Bo BpeMs 370l (azpl MpoucXomuT 2 mesleHus Meio3a, pu MepBOM

JeneHun obpasyiorcs cnepmatouuThbl II mopsaka, mpu BTopoM JeeHUH — CIiepMa-
THIBI (TAIUIOUIHBIC KIETKH).

IV.  ®a3za dopmupoBanus. CrnepMaruasl TpaHCHOPMUPYIOTCS B TOABIDKHBIE CHEPMATO-
30H/BI.

183




CTtpoeHue ceMeHHUKa

CHapy»M CEMEHHUK IIOYTH ITOJTHOCTHIO TOKPHIT CEPO3HOIM 000I0UKOM, 10 KOTOPOH JIEXKUT Oe104-
Hast 060/109Ka, 00pa30BaHHAsA COCAMHUTENBPHON TKaHbI0. OT Heé BriIy0h CEMEHHUKA OTXOIAT CO-
€ IMHUTENbHOTKAHHbBIC TPabeKyJIbl, AEIIIIe CEMEHHNK Ha KOIbKH.

Tpabexyssl CXOMATCSA M BPACTAIOT B CpemocTeHue (YTONIEHHE OENOUHOM 000I0UKH Ha Mequaib-
HOU MIOBEPXHOCTH CEMEHHHKA).

BBIHOCALIH KAHATeL AIHKA

A0JBKH AMYKA

IBBHTOH (eMeHHOI KaHaJell, i

HHT e ¢ THIHATBHAA
TKAHE ——  KaHaAJ IPHAaTKa
COeNIHHTeJIEHO-
TKAHHAA IeperopogKa

ME30T eI

Genoynan obomouxa

cpez IRBHTOT0
CeMeHHOI 0 KaHaIBITA

€ eMAB BIHOCAIIT K AHAJ

IBBHTOH ¢eMeHHOoIT TOPAMOI ceMeHoil  CeTh ceMeHHIIKA
KAHAJeI] KAHAJIEL]

Ilo E.®. KotorckoMy

B xax10i1 107IbKE CEMEHHHKA HaXomaTcs 1—4 M3BUTHIX KaHAJbLIA, KOTOPLIE IEPEXOAAT B MPsAiMbIE
KaHaJdbIbl. OH aHACTOMO3UPYIOT M 00Pa3yIoT ceTh SIMYKA B 30HE CPENOCTEHM.
Mesxny KaHaTbI[AMH B CEMCHHUKE JIEKUT PHIXJIAsl COCAUHUTENLHAS TKaHb CTPOMBI — HHTEPCTHLH-
ajJibHasi TKaHb. B Hell comepkarcss KpOBEHOCHbIE U TUM(aTHIECKHE COCY /b, HEPBHBIE OKOHYAHUS
Y CEKPETOPHEIE KIETKH — TJIaHAYJIONNTHI (kieTky Jleiinura).
I'masgynouuTsl IpOayLUPYIOT:

® MYXCKHE TIOJIOBBIE TOPMOHBI: TECTOCTEPOH, AUTHAPOTECTOCTEPOH, AaHAPOCTEHANOH,

e HEOOJBIIOE KOJIUYECTBO )KEHCKUX TOPMOHOB — 3CTPOI'€HOB,

~®  aTaKKe P GMONOrNYECKN aKTHBHBIX BEIIECTB (uuTepreiikuH-1, menTHas! U Ap.).
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CTpOGHMe CTEeHKU U3BUTbIX KaHanbLUEB

BHYTpeHH:AS CTEHKAa M3BUTOIO CEMEHHOTO KaHalblla 00pa3oBaHa 6a3albHOH MemOpasoii. Hz=yrps

K MeMOpaHe IIPUIEKAT STUTENNOCIIEPMAIBHBII CIIOH, COCTOSIIAA U3 2 TUIIOB KIETOK:

CYCTEHTOLMTOB (KJIETKH CepTosn) CO3PEeBAOIINX MOTOBLIX KJIETOK

(oA IepIKUBAOIINX KIIETOK) (cmepmaroronwmii, ciepMaroruTos I u 11 mopsiaxa,
CIIEpMAaTH]I ¥ CIIEPMaTO30MI0B)

CIIEPMAT 03 OH,
CIIEPMATIHIA

cnepratommt 1 mopamea

crepmartonET I mopamca

kneTka CepTosm

CIIepnaTor 0HETA

fazamuan membpana ZEUTOTD
KaHaIbIa

MHOHTHAA KJIeTKa

GazansHas memflipana KarmuLIApa
IHA0TeMHATLHAA KIeTKa

CyCTEeHTOUHTHI — 3TO KJIETKU TPEYrolbHOH (OPMEL, OTPOCYATHIC, NX AHACTOMO3UPYIOMIKECS OTPO-
CTKH JENAT BHYTPEHHEE IIPOCTPAHCTBO M3BUTOrO KaHAJbI[A Ha [[BA OTCEKA:

e (0asaJbHBIA 0TCEK, B HEM JIeXaT CIIEPMATOTOHUH,

e QIIOMHHAJBHBIN OTCEK, IJI€ JIEKAT OCTAIbHBIE CIEPMATOIEHHBIC KIICTKY.
CHapyH OT Ga3albHOM MeMOpPaHbl U3BATOTO KaHAIBIA CEMEHHHKA JICKUT 00ON0UKaA U3 PHIXIOHN
COEIMHUTENIFHON TKAaHU ¥ MAOMHEIX KJIETOK, B €€ COCTaBe BBIIENAIOT HECKOJIBKO CIIOEB:

0a3aJbHBIA CJIOH MUOWIHLIA CJIOH BOJIOKHUCTBIN CJI0#
CETh KOJJIAr€HOBEIX TJ1aIKOMBIIIEUHEIE OazapHas MEM- cioit pudpoodiacTono-
BOJIOKOH KJIETKHU OpaHa ¥ BOJIOKHA OOHBIX KJIETOK

JI;is IpefoTBpAIEHns. ayTOMMMYHHBIX PEaKIUi M 3alUThl MOJOBBIX KICTOK OT IMOBPEXICHUS U
CO3IaHMS MUKPOOKPYKEHHS CYyLIECTBYET TeMaTOTECTUKYIIAPHBIA Oapbep.
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CTpykTypHBIe KOMIIOHEHThI FeMATOTECTHKYJISIPHOTO Gapbepa:

1. Cucrema 2. bazaab- 3. Muownn- 4. Coenqunu- 5. BbazagapHas 6. DHIOTEIN- '
MJIOTHBIX KOH- Has MeM- Hble KJIeTKH TeJbHAas MeMOpaHa aJbHBIE KJIETKH
TAaKTOB MexXIy OpaHa TKaHb KPOBEHOCHOT0 KaNWLIAPa
O0TPOCTKAMH H3BUTOI0 Kanujsipa

KJIETOK CycC- KaHAJIbIA

TEHTOIUTOB

B cocTaB ceMeHHMKa IOMIMO M3BUTHIX KaHAJIBIIEB BXOMASAT MPSIMbIE KaHAIBIIEI U KAHAJIBLEI CETH
ceMeHHMKa. VX cTeHKa 06pa3oBaHa PHIXJION COSTUMHUTENBHOMN TKAHbIO, COAEPKALIEN eIUHIYHbIE
IJIaJKOMBIIIEYHBIEC KIETKH, & U3HYTPU BBHICTIIAHBI:

O B IPAMBIX KaHAIbIAX KyOHUYECKUM MU MPU3MATHICCKUM DITUTEIHEM,

O B KaHaJIbUAX CETH IUIOCKMM HIIH KyOUYECKUM SIHUTEIHUEM.

CewmsiBbIHOCSALLME nyTtuv

CCMHBBIHOCHHII/IC IIYTH BKIIIOYAIOT B ceOs

mpAMBbIC KaHaJdbIbI BBIHOCAIIIE KaHaJl ceMSABBIHOCAII A
KaHAJbIbI CeTH KaHaJIbIbI nmpuaaTKa IMPpOTOK
CEMCHHHMKA CEMECHHMKA

DYHKIHUH CEMABLIHOCIIIUX MY TE:
e oOecreueHre JETOHUPOBAHUS U BEIOPOCA CIIEPMEL,
e obecreyeHHe TPAHCIIOPTA CIIEPMATO30HIOB,

e olecnedeHue J03peBaHUS CIIEPMATO30UIOB JI0 COCTOSHHS TOTOBHOCTH K OILIOJOTBOPEHHIO,
obecrieueHne MmogBIKHOCTH,

® CeKpeTopHas QyHKIHS,
® BHIOKpPUHHAS QYHKIH.

anAaTOK CeMeHHUKa

AHaTOMUYeCKasi CTPYKTypa MPpUAATKA

T'osoBKa TEJI0 ; XBOCT
— __
R
B Hell Jiexkart B HUX JICKUT
15-20 BEIHOCAINMX KaHAJNbLA CUJIPHO M3BUTOM KaHAJ IIPHUAATKA,

IIPOJOJDKAIOIIMICS B CEMABBIHOCSIIUN MTPOTOK
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TOJOBKA IIpHOaTKa

— ceMeHHOI KaHaTHK
EBIHOCAINME KaHAILIEL :

CeTk AHYKA

L~ IPOTOK IpPHOAaTKa

IIpAXNBIE KaHAJBITEI

‘ H3BHUTEIE KaHAIBITEI

, TpabeKyIEl

GegoyHan obomoduxa

CENAE BIHD C AT IIpoTOK

XEDOCT INIPHIATEA

Crenka BBIHOCIINX KaHAJIBIICB U KaHaJla IIPpUAaTKa COCTOUT 13 3 obosouexk:

COAM3UCTAST MbIIIEYHAS aJBeHTHIIHA-
. 000J109Ka 000J10UKa aJbHas
/\ : 000J109Ka
: SIUTEINHN COOCTBEHHAS COEIMHUTEID- -
' HOTKaHHAas
MJIACTHHKA CIIM3UCTON
BEIHOCIIHN KaHAJIEll KaHaJI IpUAaTKa HECKOJIBKO CJIOEB pBIXjias coequ-
TIBYXPSTHBIN IIaJKOMEIIICYHBIX ~ HUTEIbHas
CexperopHble ¥ peCHUTYA- KJIETOK TKaHb
ThIE KIETKHU:

PECHHTYATHIE KJIETKH

CEKPETOPHBIE KJIPTKH
IEVXPATHEIE ITET e
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CeMABbLIHOCSALLUIA MPOTOK

Hapy»KHEIH cJI0H

cpenEi cooit mMulmeyHan obosouka

BHyTPEHHITL CII0H

CKJIAIKH CBRHCT0H ofomakn

Crenka CEeMABBIHOCSIIETO MPOTOKA, TAK JKe KaK U B KaHaJle pHIaTka, o0pa3oBaHa 3 000J0YKaMH.
Oco0eHHOCTSIMY CTPOEHUS ABJIAIOTCA: ) '

e CKJIaAyaTas cIu3ucTas 000JI04YKa;
e MblieyHAas 000JI0YKa, COCTOAMmAs M3 TPEX CIOEB: HAPY)KHBIM M BHYTPEHHHUM CIIOM — IIPO-
JOJIbHBIE, CPETHUM CIIOM — MUPKYJLIPHBIN.

FopmoHanbHasa perynauus dyHKLUN ceMeHHUKa

OyHKIMOHATBHAS aKTUBHOCTh CEMEHHHKA PEryJINPYeTCs TUIIOTaIaMO-TUIO(QU3apHON CHCTEMOM.

runogpus JTT

®CT /! JIr

CYyCTEeHTOIMTbI > ICTPOT€HbI 4 TJIaHIYyJT0OLUTBI

v
MHIOMH

Kommiexe
(ACB + TecTocTepoH)

Ha cxeme: cIutoImHbie JUHAU 0003HAYAIOT CTUMYJIHMPYIOIee BIUSHUE (1), IPEPHIBUCTHIE TUHUH —
TOpMO3s1iiee BIUIHUE (-), @ TOYSUHBIEC JTUHUHN — 00pa30BaHUEe KOMILIEKCHOTO COEIMHEHM.
B runoranaMyce B IMyJI5CHPYIOIIEM PeKUMeE (C MHTEPBAIOM NPUOIN3UTEIHHO B 2 Yaca) 00pasyroT-
Cs TOHAIOIMOEPUHBI, KOTOPBIE aKTHBHPYIOT FOHAJAOTPONONUTHI rumodu3a. I'oHagoTpomonuTsI
BEIAETSIOT B KpoBb ®CT 1 JIT': »

— ®CT" — perynupyeT QyHKIHIO CYyCTEHTOLMTOB,

— JII' — perynupyet QyHKINIO INIaHTyIOMUTOB.
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CyCTeHTOUUTHI, B YaCTHOCTH, CHHTE3UPYIOT aHAporeHcBsi3piBaromuii de1ok (ACDH), KoTOpEIH
CIIOCOOCTBYET HAKOILUICHUIO TECTOCTEPOHA, TOPMOHA INIAHAYJIOLUTOB B H3BHTOM KaHAIbIE CEMEH-
HHK4, TO €CTb TOJBKO KOMIUIEKC (TECTOCTEPOH—OENIOK) CIIOCOOEH IPOHHKAaTh Hepe3 IreMaro-
TECTUKYJIAPHBINA Oapbep U PEryIupoBaTh CIEpMaTOreHes.

OO6pasyromuecs B KIETKaX CEMEHHUKA TOPMOHBL, B CBOIO 0YEPEb, OKA3bIBAIOT BIIMSHHE Ha TOPMO-
HaJIbHYIO aKTUBHOCTB TUITO(H3a U THIIOTaNaMyca:

TeCTOCTePOH — 0 MEXaHW3MY OTPHIATENHFHOM 00paTHOH CBSI3M pErylupyeT BEIPDadOTKY
rouanoaudepuHos u JII';

UHIUOUH — o0pasyronuiics B CyCTeHTOLUTaxX, noaasiser cunare3 OCI;

3CTPOreHbI — BIMAIOT Ha BeIpaboTKy JII' roHamoTpomouuTaMu TUNodusa, CHIXasd KX

9YBCTBUTCIIBHOCTE K I‘OHaI[OIII/I6CpI/IHy ruroTajiaMmyca.
KpOMe TOr'0, KaKk BUJHO Ha CXEMCE, OGP%YIOHII/ICCH B CCMCHHHUKEC I'OPMOHBI OKa3bIBAIOT BIINSIHUE!

TECTOCTEPOH — ctumynupyet cuaTe3 ACb;

3CTPOreHbI — ITOJIaBIISIOT BEIPAOOTKY TECTOCTEPOHA. _

Ha GyHKIHIO CEeMEHHUKOB OKa3bIBACT BIUSIHUE JIAKTOTPONHBIN rOPMOH rmloqmsa (JITT") — pe-
LENTOPHI, CBSI3BIBAIOIINE 3TOT TOPMOH, UMEIOTCSA Y CyCTEHTOIMTOB, INIAHAYJIOLKUTOB Uy CIIEPMATO-
TeHHBIX KJIETOK. B 9aCTHOCTH, U3BECTHO, YTO IOJ BJIMUSHHEM 3TOTO TOPMOHA IOBBIIIAETCSA OILIONO-
TBOPSIIONIAs CIIOCOOHOCTE CIIEPMBI. s

Xene3sbl My)XXCKO NONOBOW CUCTEMbI

CemMeHHbIe NMy3bIpbKu

CeMeHHBIC TY3BIPHKU — 3TO MapHBIC OpPraHbl MEIIKOBUIHOUW GopMmbl. BHyTpH HHX pacroiaraercs
CHIIbHO W3BHTas TpyOka mmuHHO#M 10—15 canTmmerpoB. TpyOKku OTKpBIBAaIOTCS B CEMABBIHOCIIMN
IIPOTOK.

Crenka TpyOKY CEMEHHOT'O ITy3BIPbKa COCTOHT M3 3 000JI0UEK:

\\>

causucTas 0007109Ka MBIIIEYHAS aJBEeHTUIMAIbHAS
o0pa3yeT MHOTOYHCJIEHHbIE CKIATKHI oﬁoimqlca oﬁfﬂo‘ma
ANMUTEN coOCTBEHHAs IVIACTHHKA 2 CIIOS TTIaJKUX  pBIXJas COCAVHH-
MUOILIUTOB TelbHAas TKaHb C
MHOTOYHCICHHBIMU
3IACTUYECKUMU
. BOJIOKHAMH
‘ MHOTOPSITHBIH PBIXJIasi COEIMHUTENbHAS
| CEKPETOPHBIN TKaHb C IMaJKUMU
MUOIIUTAMU

CEJTafKH CIEEHCTOH o06omoyrn
MEINIeYHaA ofoIouKa

aje eHTHITHATPHAA 000JI09Ka
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MpeacrarenbHas xenesa

ITpencrarenpHas jxene3a (IpocTaTa) BEITOIHACT 2 (PyHKINN:
2 e

IK30KPHHHYIO IHIOKPHHHYIO

06p830BaHI/IC BOISIHUCTOT'O CEKPETA, PA3KMIKAIOMICTO O6p&30BaHI/IC IIpocCTarjiaHivuHOB 1 TOPMOHOB
CIIEPMY U aKTUBHUPYIOUICTO CIIEPMATO30MUAbI

CTpoeHue npepncTaTenbHOM Xernesbi

CHapyxu kene3a HOKpbhITa COSTUHUTEIFHOTKAHHON KaICyJIo#, conepikameli 60IbIoe KOIUIecT-
BO TJIaJKOMBINIEYHBIX KI€TOK. OT Kamcyiasl OTXOAST MHOTOYHCIICHHBIE BOJIOKHHCTO-MBIIICYHBIE
neperopoaku. OHU COCTOST U3 PHIXJION COSAMHHUTENBHON TKAHK U IIy9IKOB IJIaJKOMBIIIEYHBIX Kile-
TOK. B meperopoakax nexxar KpOBEHOCHbBIE M JTUM(ATHUECKHE COCYIbI, HEPBHbIE BOJIOKHA U TaHI-
auu. OTU NEPEeropoAKH OTACISAIOT APYT OT Jpyra MHOTOYHCIICHHBIE JKesie3bl, COCTaBILIIOIUE Ia-
PEHXHMY KEJIE3BL.

CokpalueHne IeperopoIoK HpH dSAKYJIIIAN CIOCOOCTBYET BEIOPOCY CEKPETa MPENCTATENBHbIX Ke-

Jie3 B yperpy.

KOHLIER O OTHeJI

KaricyJsa
Meper oaKu
(TpaleKxyb)
LIEHTpalbHasA 30Ha !
CIIM3MCTRIE FKEJIe3bI
OMEFKYTOYHAA 30HA -
P MO4eHCITyCKaTeTbHbIA KaHal
M0ACTIBHCTBIE FeJIe3bl
nepudepHdecKan 30Ha

TJIaBHBIE HeJIe3bl

B npocrare BBIAETSAIOT 3 TPYIIIIBI XKele3

/_»

CJIM3UCTHIE MOJCAM3UCThIE rJ1aBHbIE
(BHYTpEHHHE TTEpUYPETPATIbHEIC) (mIpoMexxyTOUHBIE) (Hapy>XHbBIE IPOCTATUICCKHE)
KOHIIEBBIE OTHAENbI INUPOKUE, TpyOUaTo-aJIbBEOISIPHEIE KpyIIHBIE
KOPOTKHE IIPOTOKH OTKPBIBAIOTCS TpyOUaTQ-aTbBEOAPHEIE
B ypeIpy




KOHHGBLIC OTJIEIIBI JKeJIe3 BBICTIAHBI OTHOCIONHBIM IIPU3MAaTHYCCKHUM HIIKM MHOTOPAOIHBIM 3IIHTEC-
nmeM. B ero cocrase BBIOCIIAIOT 3 THUIa KICTOK:

T e

0a3ajbHble KJIETKH rJIaBHbIE KJIETKH YHIOKPHHHBIE KJIeTKH
(xamMOuanbHBIE KIIETKH) (cexpeTopHbIe KIETKH (meHOpUTHBIE KISTKH)
CHHTE3UPYIOT KHUJKYIO YacTh oTHOCATCS K nuddy3HOH
ISAKYIIATA) DHIOKPUHHON CHCTEME.

CHHTE3UPYIOT TOPMOHEI
1 OMOJIOTMYECKH aKTHBHEIE
BEIIECTBa, B YaCTHOCTH
OMOT€HHbIE AMHUHBI

Bynb6o-ypeTpanbHble Xxerne3bl
(xyndbepoBbi )Kenesbl_)

Crtpoenue KyngepoBbIX xKejie3

Bynb60-ypeTpaipHble Kelle3bl PACIOIOXKEHBl 0 00€MM CTOpPOHAM OCHOBAaHHS IOJIOBOTO WIEHA.
OTO cJI0:KHBIE, Pa3BEeTBIEHHDIE, TPYOUATO-aTbBEOISIPHbIE JKeJie3bl. CHapYKH JKeNNe3bl IOKPHITHI
COEIMHUTEIbHOTKAaHHOW KaIcyJaoii. B €€ cocTaB BXOIAT IOMEPEYHONOI0CATHIE MBIIIIEYHBIE BOJIOK-
Ha. OT KamncyJisl OTXOAAT TpabeKyJbl, pa3felsionue skene3y Ha Aoibku. KoHleBble 0TAebI 00-
pa30BaHbl IPU3MATHUYECKUMH KIETKaMH, a IPH HAKOIUICHUH CEKpeTa — IUIOCKUMH KieTkamu. BrI-
BOJIHBIE TIPOTOKU BHICTJIAHBI MPU3MATHICCKUM DITUTEITHEM.

DyHKIUA: CHHTE3 CIU3UCTOTO CEKPeTa, COACPKAIET0 CHAIOMYIIMHEI, TajgakTo3aMuH U 1ap. Cexper
Y4YacTBYET B YBIAXKHEHHH YPETPHI.
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XeHckaa nonoBas cucrema

B cocTaB JKeHCKOH IT0JI0BOM CUCTEMBI BXOIT:

2 SINYHUKAQ 2 MATOYHBIE MaTKa BJIaraJuimne Hapypmlme 2 MOJIOYHBbIE
TPYObI M0JIOBEIE JKes1e3bl
OpI‘aHLI
ANYHUK

SIMYHUK DOKPHIT 0esIouHOo# 00010uK0l, 00pa30BaHHOM IUIOTHOW COeMUHUTENbHON TKaHbl0. CHa-
pyxu OenouHas 000J0YKa HOKPHITA OJHOCIOWHBIM KyOmdeckuM smurenueM. CTpoMma SUYHUKA
IPEACTABICHA PHIXJION COEANHUTENBHON TKAHBIO.

B cocraBe suunnka pa3In4aroT.

KOPKOBOE BEIeCTBO MO3T0BO€ BEIECTBO
PacIioNoOKeHo MO OeJ04HOH 060JI0YKOM — PAaCIONOKEHO B HEHTPe AMYHUKE, 00pa30BaHO

PBIXJIasA COCAUHUTEIIbHAA TKaHb, MEJIKHEC COCY- pLIXJIOﬁ COCTUHUTECIILHOMN TKaHbIO, B KOTOpOﬁ
Abl, HEPBBI 0OJIBIIIOE KOJIMIECTBO Q)OHHHKYHOB JexaTr CHHUpaJICBUOHBIC apTCpHK, BCHO3ZHBIC
pa:sHoﬁ CTEIICHU 3PCJIOCTH, Oenble TCJa, XKXEJITOE CIUVICTCHUA, HEPBBI, I'NTAAKOMBINICYHBIC KJIICTKH,
TEII0 TAXKHN SIIUTCIIMAIBHBIX KICTOK

OBEapHaIbHEIE tl] DJLIETK ¥ JIBI

O0JHOCJI0AHEBI Kyﬁmecxm‘i
ITIAT eI

bemoyman
ofomouxa

KOpKOBOE BeIlecTeo

MOITOBEOE EEIIECTED
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Tunbl oonnUKynoB n 0CO6eHHOCTU U UX CTPOEHUA:

DOJUIUKYIT — 9TO KIETOYHO-TKAHEBOH KOMIUIEKC, COCTOSAIIMM M3 KEHCKOM IOJI0BOH KISTEH M OXD) -

JKAOIINX €6 COMAaTUUECKUX TKaHEH.
1. IIpnmopnam-

ANbHBIA (OoJI-

JIAKYJT

2. IlepBu4HBIH
hosnukya

3. Bropu4HBIH
oKy

4. Tpern4unblii
hosnKyn
(I'paados my-
3BIPEK)

5. Arpernue-
ckue GoJim-
KYJIbI

Opouur I mopsnxa (1). ox-
PYXEH cIoeM IUIOCKHX (oi-
JIMKYJISIPHBIX KIETOK (2)

Osonut I mopsnka (1), ox-
pyxen Omectamei 0060504-
Koit (2), psamamu GOIUKY-
JSIPHBIX K1eToK (3)

Osouur 1 mopsaka (1), Gie-
cramas o6onouka (2), B Ok-
pyxarorieM (QOILIUKYJIIPHOM
suuTeu  (3) TOABIAIOTCA
IIOJIOCTH, 3aIllOJTHEHHBIE CEK-
petoM —  (QOIIUKYIAPHOU
KUAKOCTRIO (4), dopmupyer-
C1  COCNMHUTEIHHOTKAaHHAS
obonouka — Teka (5) -

Bonblas moyocTh, 3amol-
HeHHasg kuakocteio (1), co-
nepoxaieir actporensl. OBo-
Ut 1 mopsagka (2) JAeXUT Ha
siinienocEoM Oyropke (3) u
OKpYX€H (OJUTUKYIAPHBIMH
kaetkamu  (4). B Texa-
000J09Ke 2 CIIO0S:

HApPYXXHBIA U3 IUIOTHOH CO-
eIMHUTENPHON TKaHu (5) u
BHYTPEHHU! — DpBIXJIas CO-
eIMHUTENbHAs TKaHb, COCY-
ITBI, TeKa-KIeTKH (6)

B 1ientpe cmopiieHHas Oie-
crsmast obonouka (1), okpy-
JKEHHAs COETMHUTEIIbHON
TKaHbI0, Cozuepkamied Ooib-
III0€ KOJIIMYECTBO HHTEPCTH-
[HAATBHBIX KIIETOK (3)
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OBoreHes

OBorenes — 310 IIPOLECC CO3PEBAHMA JKCHCKUX IIOJIOBEIX KIIETOK.
OBOFCHGB, TaK X€ KaK U CIICpMaTOI'eHE3, COUYETAET B cebe MUTOTHYECKOE U MEHOTHYECKOE JACIICHHUC
IOJIOBBIX KJIeTOK. Ho B oTianume ot CIIEpMATOrcHE3a Ha Ka)XXIOU CTaiuM UMEET CBOM OCOOEHHOCTH.

L. ®a3za Pa3MHOMKEHMSI — HA 3TOU CTaguy UIET MUTOTUYECKOE NEIICHNE OBOT'OHHHA. Hpouecc Acjec-
HUS IPOUCXOIUT B 3M6pI/IOHaJILHOM SAAYHHUKE, T. €. BO BHYTpI/IYTp06HOM TIIEPUOAC Pa3BUTHUA XKCH-
CKOI'0O OpraHms3ma.

II. ®a3a pocra — cooTBeTcTBYET Ipodase Meitosa. OGpasyroTCs KIETKH OBOIHUTHI I mopsiaKa.
®aza pocta moapasenseTcs Ha:

4/\>

Mauslii pocT BoJsbmoii poet
IIPOAOIKACTCS OT MOMEHTA POXKICHHS KEHCKOTO HAYHWHAETCS II0CNIE II0JIOBOTO CO3PEBAHUS,
OpraHu3Ma JI0 II0JOBOTO CO3PECBAHUA, XapaKTepU3yeTcsl OBICTPHIM HAKOIICHUEM JKEJI-
XapaKTEPU3yeTCs HAKOIICHUEM JKEITOUHBIX TOYHBIX BKIIFOYEHUH, IO/ BIUIHUEM TOPMOHOB
BKJIFOYEHUH B OBOIIUTE runoduza

II. ®a3a co3peBanus — BKIIOYAET B ceOs 2 IIOCIEAOBATENBHBIX IETCHNS MeHo3a.

Osonurt I mopsizxa

Ogorur II mopsika

© © ©

HaIIpaBUTEJIbHBIC TCIbLIA SAneKIeTKa

B pesynsrare HepaBHOMEPHOTO IeeHHs 00pas3yeTcst OffHa MOJOBAs KIETKa M 3 HAIPaBUTEIbHBIX
TEJbIA, B OTIMYME OT CIIEPMATOrEHE3a, IIPU KOTOPOM oOpasyercs 4 crepMartuasl (OIMHAKOBBIE
KIIETKH).

Emg onHo ommame oT crepmaroreHesa Ha 5TOM CTaiMy 3aKIIOYAETCA B TOM, 9TO BECh HPOLECC
CO3pEBaHUs IPH CIEPMATOrE€HE3e NPOUCXOAUT B ceMeHHuKe. IIpu oBoreHese mojoBas KIeTKa Ha
CTaguu MeTadassl BTOPOro JENeHHs MOHaJacT B MaTOYHYI0 TpyOy W BTOpOE JeNeHHe Meiio3a Ipo-
UCXOIUT B MOMEHT OILUIOJOTBOPEHHUS. be3 OmIoqoTBOpEeHus 0I0Bas KIIETKa Ha cTafguy oBouuTa 11
HOpsAAKa AereHepUpyer.

IV. Cranusa hopMHPOBaHHSA B OBOr€HE3€ OTCYTCTBYET. DTO €IIE OHO OT/IMYME OBOTEHE3A OT
CIiepMaToreHesa.
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OBapuanbHbIv LUKN

B JKEHCKOM OpraHM3Me C MOMEHTa IIOJIOBOTO CO3DEBAaHMA M B TEYEHHE BCETrO PENPOMYKTUBHOTO
Ieproaa mporecc 00pa3oBaHUs MOJOBBIX KJISTOK IMPOHCXOIWT HMHKJIHYECKH H COIPOBOXIAECTCS
HMUKIAYECKMMY U3MEHEHUSIMH B SUIHUKE, Ha3bIBAEMBIMH 0BAPHAJAbHBIM IIHKJIOM.
IIpoJoKHUTENBHOCTD OBAPHATBHOTO LIHKIIA [T0JI0BO3PEIOH KeHIIHHBI cocTaBteT 21-30 nuei.
OBapuabHBIH ITUKI COCTOUT U3 2 (a3, BO BpeMs KOTOPIX IPOHCXOIAT:

‘DouKyAApHas gasa JIrnTenHoBas da3za

DOJUIMKYJIOTEHE3 — CO3PEBAHKE JIroTeorenes — oO6pa3oBaHHE
IPEIOBYIIATOPHOrO (HOUIUKYIA ¥ (QyHKIIMOHUPOBAHUE KEITOTO TEJIA
donnukynoreHes

B kaxmoM IMKIe B SMYHUKE JKCHIIUHBI OMHOBPEMEHHO Pa3BHBACTCS HECKONBKO (DOJIIMKYIIOB, HO
JUIOb OOWH W3 HUX JOCTUTAeT KOHEYHOM CTaAu{ — CTaJud HNPedoBYJIATOPHOIO (oJLIHKYJIA.
Knerku co3peBaromux (OJUIMKYIOB CHHTE3UPYIOT >KEHCKUE II0JOBBIE I'OPMOHBI — 3CTPOIEHLI.
[ OpMOHBI TPAHCTIOPTUPYIOTCS B KPOBb M YACTHYHO OCTAOTCS B TIOJIOCTH (DOJUTUKYIIOB.
CuHTE3 3CTPOreHOB: -
1) wmHTepcTHIMANBHBIE KIETKU TEKaJIbHOM 00010YKK (POILIHMKYIIA CHHTE3UPYIOT U3 XOJIECTEPHU-
Ha MY>KCKH€ II0JI0BbIE TOPMOHBEI, 3aT€M
: 2) My>KCKH€ IOJIOBbIE TOPMOHBI IOCTYMAIOT B (POJUIUKYJIIPHBIE KIETKH, Te U3 HUX 00pa3yroT-
Cs1 9CTPOTeHBI — KEHCKUE I0JI0BEIE TOPMOHBI.
DOIINKYJIOreHEe3 3aBEPIACTCS OBYJIIAINEH.
OByJisinMst — 3TO TOPMOHAIFHO3aBUCUMBIH IIPOIECC BBIXO/A ITOJIOBOM KIIETKH U3 SUIHUKA, COIPO-
BOXKIACTCA pa3pbIBOM CTEHKH (DOJIIMKYJIA ¥ CTEHKH SUYHUKA. '
ITocne oBymanuMy Ha MecTe JIOMHYBHIEro (OJINKYJIa B SHYHHKE 00pa3yercs KeJIToe TeJIo — 3TOT
IPOLIECC HA3BIBAETCS JIOTEOTCHES. |

JlioTeoreHes

B pasBuTuu xentoro Tena BeIAEIAIOT 4 CTaauMu:

npoaudepanum i KeJe3ucTOro MeTamMop- pacusera o0paTHOro pa3BUTHS
' BaCKyJISlfI/BaIII/II/I poza :

IPOUCXOAUT Pa3MHO-  (DOJUIMKYJIAPHBIC KIETKH (QYHKIMOHUPOBAHUE JKell- aTpO(HS KEITE3UCTHIX

XKeHue QOIUKYIIp-  TpaHCHOPMHUPYIOTCS B TOT'O TeJla, CHHTE3 KJIETOK, pa3pacTaHue
HBIX KJIETOK U Bpac- JFOTEVHOBBIE KIIETKH, IIPOrecTepoHa COEMHHUTEIBHOM
TaHWE COCY/IOB U3 CHHTE3MPYIOLIHe TKaHU
TeKa-000I0YKH IPOrecTepOH

Knetkun >xenToro tega CHHTE3HUPYIOT NPEHMYIIECTBEHHO TOPMOH MPOreCTEPOH, HO B HUX TaKKe
00pasyIoTCs ICTPOreHbl, HE3HAYUTEIBHOE KOJINYECTBO AHAPOr€HOB, OKCHTOIMH I npocTarjaH-
JUHBI. Beiaeasaror 2 Trna »XenThIX Tell.

Kenaroe Tesno

MeHcTpyaabHoOe JKeJIToe TeJI0 Kenaroe Tesio 6epeMeHHOCTH
(Bpems cymecTBoBanus 12—14 nueir) (BpeMs CyIIecTBOBaHUSA 10 3—5 MecCsIEB)
OTH KENTHIE TeNa UMEIOT CXOIHOE THCTOIIOTHYECKOE CTPOECHHE.
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ATtpesunsa cdonnukynos

K MomenTy poxmeHns xeHIMHBI aTpesuu (rubeny) MoxBepracTcst GoNbInas 4acTh bommKynos,
UMEIOMUXCA B IMYHUKE. OCOOEHHO MHOTO (OJUIMKYIIOB Pa3pyIIaeTCs Hepes MOJOBBIM co3peBaHH—
€M XCHIIMHBI ¥ B KIMMAKTEPUIECKUHN IEPHUOI.

ATpesus

k///\p

MaJIbIX (OJUTHKYIIOB KPYIHBIX (POJUTHKYIIOB
(IprMOpAVaNBHBIX, HEPBUYHEIX), (MMeroIMX 3ePHUCTHIHN CII0M),
MPH 3TOM MPOUCXOAUT NECTPYKIHS U THOEIH IIpY 3TOM GOPMHUPYETCS aTPETHIECKOE TEIIO
OBOLIUTA ¥ €T0 OKPYKEHHUS

MaTka

Marka — moIBIif OpraH, CTEHKa KOTOPOrO COCTOMT U3 3 000I0UEK.

SHIOMETpPHI MHOMeTpuii nepuMeTpuit
(camu3ucras 0605109Ka) (MBIIIEYHast 000JIOYKA)
QyHKIIMOHAILHBIH 0azajbHbIH
CJ101 cy10i
SHIOMETpHI l l l
obpazoBaH:
1. OOHOCTIOWHBIM NPH3MATHYECKMM 3JMHUTENM-  0O6Pa3OBAH TIALKON cepo3Has 000JI0uKa,
€M, B €r0 COCTaBe: MBIIICYHOM TKAHBIO,  MOKPBIBAECT OOJIBIIYIO
® CEKPECTOPHBIE KICTKH, COCTOHT M3 3 CIIOEB: 9aCTh MaTKH,
® PECHHTYATHIE KIICTKH. IOMICIM3UCTHIA — KOCOH, ¥ aIBEHTUIAAIbHAS
2. coOCTBeHHOM IIACTHHKOW — 3TO phIXjas COCYIMCTHIH — IUPKY- 000JI09Ka B Ha/IBJIa-
COCAMHUTENIbHAS TKaHb, COCYOBI, HEPBbI, JIAPHBIH, TAJIMIIHOM 9aCTH
IPOCTHIE TPyOUaThIE MATOYHBIE JKEIE3BI HaJCOCYAUCTBIN — KOCOX IICHKHA MaTKHU

MaTOYHbIE KeJIe3bI

cMUpaJbHbIe apTePUu
SHIOMETPHMit

NpsMble apTepuu

TMOJCIAM3UCTINA CIIOMH

COCYMMCTHIN CII0H
MHOMETPHIA HaJCOCYIHUCTBIN CI0i

"

nepuMeTpuii
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B MaTke XEHIIMHBI B PENPOXYKTHBHBIN ITEPUOA IPOUCXOIAT CTPYKTYpHbIE M (DYHKIMOHAILHEIE
U3MCHEHUSI, CBA3aHHBIE C TIOATOTOBKOM K 3a9aTHIO ¥ BRIHAIIMBAHUIO [UIOJA — 3TH IPeoOpa3oBaHU
Ha3bIBAIOT MEHCTPYaJIbHbIM IHKJIOM.

MeHcTpyanbHbIA LK

MeHcTpyallbHBIM LUK COCTOUT U3 3 IEPUOMAOB:

MEHCTPYadbHbIN MepPHOA TNMOCTMEHCTPYaNbHbIH Mepuos MpeIMEeHCTPYAIbHbIN NePpUuo

(meckBamatuBHas (aza) (mponudeparuBHas pasza) (cereTopHaﬂ, HpCFpaBH,HHaﬂ ¢aza)
MencTpyanbHbIi Hepuos C. p L Y

IIpOIOIDKATENBHOCTD 3TOTO [EPUOLA Y KCHIIMHBI B CPEIHEM 4 [HSL. B oTH IHH MIPOUCXOIUT OT-
TOp>KeHUE (IeCKBaMaINs) IOBEPXHOCTHOTO ((hYHKIIMOHATHEHOTO) CIOS SHAOMETPHUS.

IIpyunHON OTTOp)KEHUS (YHKIMOHATHHOTO CJIOS SHIOMETPHUS SBISICTCS CIa3M CIHPaJIeBHIHBIX
apTepuii, KOTOpble KPOBOCHAOXKAIOT ATOT cioi. Cria3M BBI3BIBAET WUIIEMHUIO MOBEPXHOCTHOTO CIOS
CIIM3UCTOM 00O0JIOUKH MaTKH, OH HEKPOTH3UPYETCS (pa3pyLIaeTcs).

3aTeM, Iociie KPOBEHAITOJHEHHS, CTEHKa HEKPOTU3UPOBAHHBIX COCYIIOB Pa3phIBACTCS, U BHITEKAIO-

11asg KpOBb OTCIAaMBAET OMEPTBEBIINE TKAHU SHAOMETPHS.

bazanpHbBIN CIOM SHIOMETPUS HE MOABEPIaeTcs pa3pyLICHHI0, T.K. OH KPOBOCHa0XKaeTcs HpSIMLIMI/I

_ apTepusMu, KOTOpPBIC HE CTIaSMHPYIOTOA. SN Q) 1 7 Y 7 4

- o g tidtrd - alY _BOHIULL
/‘ IlocTMeHCTPYAJTbHLIN EPUOT - - \ - \
"B stor IIEPUOJ NIPOUCXOIUT BOCCTAHOBJICHME LIETOCTHOCTH DHIOMETpPHS, 3a CU€T mponudepanuu
KJIETOK 0a3aJbHOTO CIOS SHIOMETPHS:
® JleNdIyecs SIUTEINOLUTHl JOHEIl JKEJIe3 BOCCTAHABIMBAIOT MAaTOUYHBIE XKEJIE3bl U ITOKPOB-
HBIN SIUTEIINI MaTKH;
® COENMHUTEIBHOTKAHHBIE 3JIEMEHTHI BOCCTAHABIMBAIOTCS 3a CUET mposndepalny KIeToK co-
€IUHUTEIILHON TKaHK 0a3aJIbHOI0 CJIOS.

(

IpeamencTpyanbHplil mepuon — |/ /0LLL L0 &8 ‘*'\'i""'
TIpONOIKUTENEHOCT STOTO HEPHOJA COCTaBIISET npubnu3uTenbHo 14 cyTok. DTOT mepuos Ha3bl-
BalOT MPErpaBHIHBIM, T.K. MATKa TOTOBUTCS K OEPEMEHHOCTH:

e TOJIIMHA SHIOMETPHS YBEIUIMBACTCS MTOYTH B 2 pasa;

® OKeJe3bl CTAHOBATCS Pa3BETBIEHHBIMU;

® KEJIE3UCTHIE KJIETKU CEKPETUPYIOT TYCTON CIIU3UCTHIN CEKPET;

e B COOCTBEHHOH IJIACTHHKE CIU3UCTON 00O0JIOUKH HOSBISIOTCS MeIUAyaTbHbIC KIETKH.
B ciryuae 6epeMeHHOCTH TUIEPTPOGUS SHIOMETPHUS COXPAHICTCS B TEUCHHE 2 MECAIEB, UTO CIIO-
coOcTByeT POPMUPOBAHUIO TUIAIICHTHI.
Hcxonst U3 BBbIIEYKA3aHHOT0, CTAHOBUTCH OYeBHIHBIM, YTO B PeNPOAYKTHBHBIN MepHoa y
JKEHIUNH HalaopaeTcs nukjInmdeckue MopdodyHKIHOHATbHbIE N3MEHEHUsI OPTaHOB Pempo-
AYKTUBHOW CHCTEMBI.
ITH Nponecchl PEeryJHPYIOTCH H KOHTPOJIUPYOTCS THIOTAIaMO-THIo(H3apHO# cHCTeMOii.
IuxJanYHOCTE ompenesnsieTcsl HelporopMoHaMu (peau3HHIr-(pakTopamMu) Meau06a3aILHOTO
THNOTAIaMyca, KOTOPhIe, B CBOIO Ouepelb, PEryJupYIOT oGpa3oBaHHe roHAAOTPONHbBIX rop-
MOHOB (®CI" u JIT') u npoaaxktuna (JITT) B runodu3e.

OCI' —  (onIuKyJIOCTUMYIMPYIOIINTA TOPMOH
e peryaupyer npouecc QoLIIKyIoreHesa,
® CHHTE3 M CEKPEIMIO 3CTPOreHOB (QOIUTUKYISPHBIMU KIETKAMH SMIHUKA.
JII' —  J1oTeMHU3MPYWOINUA TOPMOH :

e SBIIIETCA B IEPBYIO OYEpEab TOPMOHOM OBYIISLIUH, T.€. PETYIHUPYET BBIXOJ MOJIO-
BOM KJICTKH U3 SHYHHUKA,

e KOHTPOJHPYET Ipouecc GOPMHUPOBAHUS KEITOTO Tella B SUIHUKE U €r0 CeKpe-
TOPHYIO aKTUBHOCTb. '
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JITT — JaKkTOTpONHBLIA rOpMoH (TIPOJAKTHH)
® KOHTPOIMPYET IIPOLeCcC 0Opa30BaHMs XKEITOTO Tela U MPOAYKIHIO KM TOPMOHOB,
® PpEeryaupyer IpOIEeCC CHHTE3a MOJOKAa MOJIOUHBIMH JKEIe3aMH, a CEKpeIus, T.€.
BBIICTICHUE MOJIOKA, KOHTPOJIHUPYETCS OKCHTOIUHOM.

OBapuanbHO-MeHCTPyanbHbIA LUK

J7st TOro 4To0B! YETKO MPECTABIATh IPOLECCH B3aUMOAEHCTBYS OPraHOB U UX BIMSHHE IPYT HA
Jpyra B TEYCHUH OBapHalbHO-MEHCTPYaIbHOIO LIUKJIA, H300pasuM 3 rpaduka, OTpa3suB Ha HUX CO-
OBITHS ¥ TOPMOHAJIBHYIO aKTUBHOCTH B SIMYHUKAX, MATKE M THIIO(HU3E.

'y
g
=
:
Fa
| | | "
1 1 |
3-5 mu 14 mm. 16 o 28 ma
&
Opyiaipis
1 E Do LK YJII0T €He3 JoTeorenes
=N
t =
w 14 ma A 4 28 o
ICTPOr eHBI nporecTepoH

MaTtra

I I
I I
OTTOP e HHE : EBOCCTAHOE JIe HHE : Paspac TAHHE 3 HI0DIE TP HA
¥R w0 HANE HOTO | (¥ HRILHO HATE HOTO ! CEXPETOP HAA AKTHE HOCTE 3 HIODIE TP A
coost ; caost :
IHIOMETP HA 1 IHAOTIETP HA !
I I
| |
| | »
I T 2
3-5 mu 14 mm. 18 mu.
Memcrpyameueilt  IlocTMeHcTpyanpHBIR IIpemvencTpyamHELi
nepHoem nepHog, mepuom

Benymas pons B 0BapHanbHO-MEHCTPYAIBHOM LUKIIE TPHHAIEKUT SAYHAKAM M MX TOPMOHAM.

e B suunuke doanmkynorenes (Ipouecc co3peBaHus (GOUTHKYIOB) COMPOBOKIAETCS 00pa-
30BaHMEM IIOJIOBBIX I'OPMOHOB, B YaCTHOCTH, 3CTPOreHoB. DoIUTHKYIOTeHE3 B SUYHHUKE I10
BPEMEHHU COOTBETCTBYCT MEHCTPYaIbHOMY U IIOCTMEHCTPYAIILHOMY IIEPHOJAM B MaTKe.
ITox BIMAHHEM 5CTPOTEHOB IIPOUCXOIHUT BOCCTAHOBJIEHHE (PYHKIHOHAILHOIO CJIOSI DH-
JAOMETPHUS MATKH, T.K. IO CBOEH (YHKIIUM SCTPOTCHBI ABISIOTCS HeCIe)UICCKUMU MUTO- .
TCHAMH, T.€. aKTUBUPYIOT MUTOTHYECKYIO aKTUBHOCTH KJIETOK CIIM3UCTOM 00OJIOUKU MATKH.
@omnukyorenes perynupyercs ropmonom rumodusza ®DCI, ero cekpenms Bo3paCTaeT

K KOHITY MCHCTPYaJIbHOI'O IIEPHOJa K BO BPEM:A OBYJIILIUU.




. e B cepenune mukia (14-i 1eHb) B SMYHAKE IPOHCXOAUT OBYJISANHUS (BBIXOJ SHIICKICTKA U3

' sugEuKa). OCHOBHBIM TOPMOHOM OBYJIALMM SBJISETCS TOPMOH TMIOQH3a — JIFOTCHHHU3HU- ‘
pyrommuii Topmor (JIT). IUKIMYHOCTD BBIXOAA M3 THUIO(HU3a 3TOr0 IOPMOHA ONpPENeIIeT
MUKITHYHOCTh N3MEHEHHH B dKEHCKOM II0JIOBOM CUCTEME.

e Tlocie OBYJISIMK B SMYHUKE 00pasyeTcs U QyHKIUOHUPYET MKEATOE TeI0, KICTKUA KOTOPOro

< BEIPAGATHIBAIOT MPOreCTEPOH. DTOT FTOPMOH 00ECIEINBACT COXPAHHOCTH CIIM3UCTON 000-
JOYKHM MAaTKH (SHIOMETPHS) ¥ €r0 CeKPETOPHYI0 AKTHBHOCTL B IIPEMEHCTPYaJIbHbIN I1e-
puoz. Ipomeccs GOPMHUPOBAHUS i TOPMOHAIBHAS AaKTHBHOCTD XKEITOrO TeJa PEryIupyeTCs
rOpMOHaMM TUMo(u3a — JAKTOTPOIHBIM ropMoHOoM (JITI') M IHOTEeMHM3UPYOIUM T'OPMO-
HoMm (JIT).

e B ciyuae OTCYTCTBHs 3a4aTvsi U OEPEMEHHOCTH, JKENTOE TEIO AMYHMKA aTpodupyercd,
YPOBEHb IPOrecTEPOHa B KPOBU MajaeT. JTO NPUBOIUT K CHA3MY COCYA0B MaTKH U IOCIIe-
AYIOMIEMY OTTOPKEHUIO GYHKIMOHAIBHOIO CJI0SI — MEHCTPYaIbHBIH [IEPHOLI.

e MeHCTpyalbHBIH IEPHO B TOPMOHAIEHOM OTHOIICHUU PACCMAaTPUBACTCS KaK OTHOCHUTENb-
Has CTaIus IMOKOS, XapaKTePHU3YIOLascs OTHOCUTENLHO HU3KMM YPOBHEM CEKPELUHU 3CTPO-
TeHa U IPOreCcTEPOHa. 3

MaTo4Hble TPyObl

Crenka MaTOYHBIX TPYO (AHIIEBOIOB) COCTOUT U3 3 0060II09EK : -

CJIM3BHUCTAsA 000JI0UKA MBIIIEYHAs1 000JI0YKa Ccepo3Hasi 0007109Ka
: IMUTETUH co0cTBeHHAad
: ILJIACTHHKA
i
|
OJTHOCJIOMHBIN MPHU3- PBIXJas COCAUHUTENbHAS 2 CJOSA IIaJKOMBIIIeY- pBIXJIasi COEIMHM-
> MaTHUYEeCKUN dIINTE- TKaHb, COCYbL, HEIX KIETOK: TeabHas TKaHb, BBI-
‘ JINH, B €r0 COCTaBe: HEpPBHBIE OKOHYAHUs, e BHYTPEHHUN — CTJIAaHHAS OJHOCHIOH-
| 5 v
| 1. cexperopHBbIe JeIUAyalbHbIE KICTKH IAPKYJIIPHBIHN, HBIM INIOCKUM DIIATE-
KIJICTKH [} Hapymﬂmﬁ _— JUEeM — ME30TCIINEM
i 2. PECHUTYATEHIC po, I[OHBHBIﬁ
| KJIETKH
DYHKIHHA:

} 1. B HEX IPOHCXOIWT OILIOJOTBOPCHHUE (AMITYJIIPHAS YacTh) U PaHHUE CTaJUM Pa3BUTH 3apOJBIIIA.
‘ 2. Marounsie TpyObl TPAaHCIOPTUPYIOT Pa3BUBAIOLIUMICS 3aPOABIII B IIOJIOCTH MATKH.

; 3. BrIpaboTKa CIM3UCTOTO CEKPETa, COMEPIKAIIEro MUTATENbHBIE BEIECTBA Jjid 3apOJBIIa U pa3-
; JUYHBIX OHOJOTMYECKH aKTHBHBIX BEIIECTB (CEKPETOpHas (PYHKIHA).
P .
‘

cmpHcTas ofoxoyka

CKIANKH CIU3MCT O
ofomouxu

MBIIeYHaa ofoaouKa

cepo3Had oBoxouxa
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Monou4Hble Xxene3bl

Momno4JHBIe JXeJIe36I — 3TO BUIOU3MEHEHHBIE KOKHBIE IIOTOBBIE KEJIE3hI.

B pasHele mepuombl JKM3HM OKCHIIMHBI MOJIOYHBIE OKENEe3bl HMMEIOT pas3audHble  MOopdo-
(YHKIMOHATBHBIC TPU3HAKH.

CTpOeHVIe Henal(mpylou.leﬁ MOJIOYHOM Xene3bl nonosospenoﬁ XeHLUHbI

Moiounas xene3a cocTouT u3 15-20 cJI0KHBIX pa3BeTBJEHHbIX, aTbBEOJIAPHBIX JKeJie3, pasJie-
JEHHBIX MPOCIOWKAMHU PHIXJION COEAMHUTENBHOW TKaHW, COAEPKallled MHOTO >KHUPOBBIX KIETOK.
BEIBOIHBIE MPOTOKH XKelle3 OTKPHIBAIOTCS HAa BEPIIMHE COCKa.

QIBE e0JIBL -
MOJIOYHBIH X01

MOJIOYHEIE XOIBI

MOJIOYHETe POTOKH Ll

MOJIOYHBIE CHHYCBL

£OCOK ;
20

BHBOgHbIE

TPOTOKH MHOIITITeJMaIbHAA KIeTKa

ATHHYC e

JIaKTOLHT

TIPOCOHKH PHIXII0H COeTUHAT eIBHOi
TKAHH ¢ aJUIT0IHT avK
’ AMOKPHHORAA CEKPeIH

AJBBEONApHBIE KOHIIEBBIE OTHENBI O0pa3oBaHBl NWIMHIPUICCKHUMU CEKPETOPHBIMU KIIETKAMHU
1 OTPOCTYATHIMU MUOATIUTEIUATBHBIMU KICTKAMHU.
BBIBOIHBIE IPOTOKU:

: 1) BHYTPHAOJBLKOBBIE h CTEHKa 3THX IIPOTOKOB 00pa3oBaHa
(MoJ104HBIE XO0/IbI) OJTHOCJIOMHBIM IBYXPSITHBIM [UIUHAPHIECKIM
4 A
| 2) MeXI0JbKOBbIE KyOWYECKUM SITUTEIINEM
(MJIeYHBIi POTOK) J
3) MOJIOYHBIE CHHYCHI L CTEHKa 9THX IIPOTOKOB 00pa3oBaHa
(HaKomUTe U MOJIOKA) > MHOTOCJIOMHBIM IJIOCKHM YaCTHYHO OPOr'OBEBAr0-
LIUM SIUTEIHEM
4) BbIBOAHBIE MPOTOKHU COCKA

S
Ilocne pokaeHUs AEBOYKM U A0 IOJOBOTO CO3PEBAHUSA MOJOYHAS HKeJe3a COCTOUT TOJBKO M3 BHI-
BOJIHBIX IIPOTOKOB.
Konuessie oTnensl GopMupyOTCS B MOJIOYHOH JKele3e B IEPHO IOJOBOTO CO3PEBAHMS, U MX KO-
JMYECTBO U3MEHSETCS B TEUCHNE MEHCTPYAILHOTO [IUKJIA:

e ¢ 9-rou no 20-ro AHA MEHCTPYaIbHOTO LUKJIA KOHIIEBBIE OTAEIBI Pa3pacTaloTces,

e ¢ 22-ro AHA ¥ 10 Ha4yajla MEHCTPYaJIbHOI'O IEpUOJa MPOUCXOAUT OOpaTHOE Pa3BUTUE KOH-
IEBBIX OT/IENIOB.

OxoHuatenpHOE (POPMHUPOBAHE XKeJIe3 MPOUCKXOIUT BO BpeMsI OEpEeMEHHOCTH U JIAKTAIIHH.

ﬁ' S\ - . _






