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BeeaeHne
fucro.uorufl 

- 
HayKa o crpoenvtlzr, pa3BLrrvrvr r4 )KItHeAetreJIbHocrI,I xI{BorHbIx opfaHI43MoB.

B Hefi ycnoBHo Mo)KHo BbrAeJrkrrb.{Ba pa3Aena: o6qyro 14 rracrHyro fr4croJrofurc.
llol o6uteft rucrororneft uonuMaror co6crnenno yqeHl4e o rKau{x.
tlacruag rrlcroJrorufl n3yqaer 3aKoHoMepHocr[ crpoeHrrrr, x{I,r3HeAerreJlbHocrl{ I,I B3alrMoAeftcr-

Br,re pa3nr4qHbrx rKauefi n opranax la cny]Kr.rr ocHoBoiz gnx pr3yqelrtprs. rraop$o$ynKllIroHanbHblx

oco6enuocrefi opranoB rr opraHlr3MoB B IIenoM.

Trcaur 
- 

sro ckrcreMa KJreroK rr HeKJrerorrHbrx crpyKTyp, o6tagarcqar o6qnocrrro crpoeHl4.fl LI

cleqrraJrr.r3r4poBaHuar Ha BbrloJIHeHpIe olpeAeJIeHHbIX $yHlcqnft .

O6qenpraHxro pa3nr4qaru 4 ocnosnbrx rr4na rraueft, raxArrfi r.r3 Koropblx AenLITcf, Ha HecKoJIbKo

rroATlr[oB r4 pa3HoBr.rAnocrefi :

rroKpoBHHbre )I(CJIE3IICTbIE

2. Trcaura nnvrpeuneft cpennr:

a) xponn;

BOJIOKHI{CTA' co cleuuzurbHbrMr4 ceoficreaN{r4

II4tUIIIHOBAfl

r) nocrnrre rKaHI{.

perzryno-Qra6posuax

3JIACTI4IIECKA'

TIJIACTIIHqATA{

3. Mrrrueqnbre rKaur,r

BOJIOKHIICTA'

6) co6crnenHocoeAnHrrreJrbHbre rKanrr;

xpqqeBhre TKaHH;

cepAeqHatn oI]epeqHo-rroJrocaTa.rl

4. Hepnnan rmaur

TJIAIKAfl



oErqAr rrcTonorun
9nnrennanunure trann

SnurenuanbHbre rKaHu pa3AenrrcTcr Ha:

Ilorcponnrrfi snureruft

o6pasyer noKpoB reJra

r,r BbrcTr.rJrKy BHyTpeHHr{x opraHoB x nonocr:efi.

@yHxqran:
. 3AIIIIITHAfl;

. 6aprepnas;
o peqsnTopHas.;

. BcacblBarenbHat;

. 9KCKperOpHar.

llorpoeHbril snurennh
Ilexnr Ha rpaHrrrle ABJ/x cpe4, $oprr,reryyer 6aprep Ha lpaHr4rle Me)KAy BHyrpeHHefi cpe4ofi opra-
Hrr3Ma rr oKpyxaroqefi cpe4oft.
Mop$o$yHKrlrroHaJrbrrafl xapaKTeprrcrr{Ka rroKpoBHoro 3rlrrreJrlrr.

1. Klerxz [JrorHo rrpr4ne]Kar Apyr K Apyry, coe4rrur.flcb c rloMorqbro Ms)KKJIeroqHbIX KoHTaK-

TOB.

2. Otito cpnerbHo ge6onrnoe KoJrrlqecrBo Me)KKJIeroqHof o BeluecrBa.
3. Klerrcn BcefAa Jrelxar Ha 6asamHofi rvrerr,r6paHe, rroA roropoft paclonafaerc.s coeALIHI4TeJIb-

HAf, TKAHb.

4. OrcyrcrBr{e cocyAon (ucrnroveHureM rBJrrercr snlzrerrzfi cocyArrcrofi nonocxrz BHyrpenHefo
yxa).

5. flonxpnar aN(pQepeHrlr4poBKa KneroK. V xneror BbrAerqror 6asanrnyro qacrb, npLlnex(aqyn
n 6 as anrH ofi na erra6p an e, h arrvr:r:alrbHyro rI oB epxHocrb.

6. BHcor<as pereneparlvronHafl. cuoco6socm (naruuue B cocraBe rKaHr4 crBoJIoBhIX rnerox).

Knaccn$ nnaq1nf, noKpoBHoro gn uren he

B ocuony rnaccuSunauprrr grrkrrenns Moryr 6um noroxeHbr pa3nuqnbre rrpr43uaKz.

i. MoprfoJroruqecKax rclaccuQrrKaurrr rroApa3yMeBaer rrpr,r3HaK: orHorrreur{e KJIeror rc 6a-
gamnofi ueu6pane:

O.rnoc.nofinufi Muoroc.nofinuft

Bce xnerxrz raKofo grrvrrelrvrfl. pacno- C 6asanrHofi rrreubpauofi csssaHrr roJIbKo KJIeTKLI oAHofo
JroxeHbr Ha 6asanrHofi vreu6pane. cJror, ocraJrbHbre KJrerKr.r pac[onox(eHbr Apyr Ha Apyre.

Fl@lslelslsl@ 0ls
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XeJres[crrrfr gullreflnfi

, o6pasyet x{ene3bl

(Dysr<qura:

eupa6arunaer ceKperbr u ropMonbl, I4cIroJIb-

3yeMbre opraHr43MoM, T.e. BbIn('IIH{eT CeKpe-

ropHyro $yHirqvro.

lomponusrfi rnure.nnfi
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B csorc oqepeAb B cocraBe oAnocroftnofo 3[r4Tenr4{ Moryr 6uru xnerru paswoia vnvr o4vrHaroeofi
Bblcorbl uB gaBvcvrMocrrr or ororo o4nocnofinrrfi enzrennfi no4pas4erflercfl.Ha:.

Tnnul o4Hocnoitoro onurenur

04noprqnufi
Bce x;rerru oAr4HaKoBofi nucoru vrB gaBkrcuMocrlr or (fopvrrr KJreroK

TIJIOCK14I{ nprr3Marrrqecxufr

_.,,,.:A./.a @l@l@l@l@ fY.rY-n
l$lCIl0l0l0l
-*..\a*+

Mesorerrafi Co6nparenrnrre ZsnlarHe KaHanbubr noqKn
6prourunrr rpy6ouru B [oqKe

Ha norepxHocrrl KJreroK o4nocnoftnoro 9u4Tenr4fl Moryr HaxoAt4Tbcr:

Mr{KpoBopcHHKrr
rlpeAcraBnnor co6oii Bbrpocrbr Ha arrrrK€Llrbuofi no-
BepxHocTrr KJreToK, rroKpbrrbre rlrurToneMMofi. B ceoeN.{

cocTaBe HMeloT flyrtKri rtaaxpoQr.r,raM eHToB.

@yurct4ua:

. B KJIETKAX SNVITCII]-Iq, TOHKOTO KIIIIEIIHI{KA
r4 B KJTeTKaX KaH€UIbrIeB rroqKr4 pe3KO yBeJrr4qI4BarOT

BcaobrBarouyrc [oBepxHocTb.

I'itrIH|| 0E fi I f I'IHI{I'I

Ihtr'ITU',3;OIJflU.il'I

6nrsr"rnuurn
I.IHEflTI.ItIflIII'II.t

3uurerurft Tpaxeuzr
Bo3AyxoHocnux nyrefi

pecHurrKu
BblpocTbr KJreToK, B cBoeM cocTaBe r{Me}oT Mt4Kpo-
rpy6ouxu. Muxporpy6ouru o6pa:yror aKcoHeM-
My, cocro.srlyro H3 9 nap nepr.r$epuuecxux v o4-
nofi napu qeHr"panbHbrx Mr4Kporpy6ouex, cB-f,3aH-

H6IX c 6asaltrurll{ TenbueM.

@yuxr4un:
. o6ecne.{usaror nocryrrarenbHbre l.Bt4}Kelrrt4fl,

B qacTHocTI4, IIpOABIDKeHVT CJIVI3VI Ha aIII4K'LIIb-

uofi noeepxHocrr{ KJreroK Bo3AyxoHocHbrx rry-
rcir;

o o6ecuequBaror noABlrxHocrb KJIeroK, Harrpz-
Mep: cnepMaTo3or{AoB

p e,{"1III"FII{I.I

KyOrrqecKI{Ir

Muoropnguufi
I

+
Knerrn pasHoft Bbrcorbr

I

L

3NI{TEJII4AJIbHbIE KJIETKI4 KAHIIJIbIIEB NOqKI,I SIII,ITeJIIIaIbHbIe KJTeTK?I TpAXeId



Tunur MHorocJrofi noro annrenhr

Oporonenarouufi

euurenuft Kolnpr

l. Eaga.rrrnoro cJrofl

Heoporonenarorqraft

ennrenufi poroBr.rrlbr, [rlrrleBoAa

2. Hecnonrrc[x cJroeB lulr-
TIOBATbIX KJIETOK

IIepexo4nrrfi

ennrenuft opraHoB Mo.reeofi cfic-
TeMbr: MoqeBoro rry3brpt, Moqe-

TOrrHI4Ka lI .qp.

* rr5

4

^3t

,l

I

3. Cflorr rcydr.ruecrcnx;ru6o
TIJIOCKI{X KJIETOK

1. Ba:a.rrrnoro 2. C.rros
CJIOfl IIIIIIOBATbIX

KJIETOK

3. 3epnncroro
CJIOfl

4. Brecrqulero
cJrofl

5. Porosoro
CJIOfl

B rrpoqecce (by"*-flepexoqnrrfi euurenr.rfi srrcruraer opFaHbr, pe3Ko ra3MeHrrrorlrae csofi o6reu
qr,roHrapoBaHllf,. CocrolrT r{3 AByx cnoes:

6aga.nruoro cJrofl

6asanrHufi cnofi unoropx4nufi
(npe4cranneH KJrerKaMu pasnofi nrrcorrr).

cros Kporoqrlx KJreToK

l
l

2

I

(npu pacrxxreHvr,r oprana) (npu corpaq ?HVV opra[a)

flpn lrsvrenenpru o6reMa opraHa, Hanpr,rMep, MoqeBoro ny3brpr, rrgMeHJrercr pfl.4Hocrb 6agamnoro
cno.fl: npn pacTrxeHr.rr4 KoJrr.HecTBo pfiAoB yMeHbrrraeTcs., anpv coKparrleHr{vl - 

yBenkrqulBaeTcfl.

Heoporonesanquft snure.nufi cocror{T r4s rpgx cneeB:

Op oronen aroulnfi enure.rruft cocror4T vrg nflTvr cnoes :



r

3xm,4ePm
ffirogePm
rIffil4€gm

oSIo {.nortrLrrt 9m.rT eJrr.dr

s#ro c Jr.rrt{Erf! rcyduv e rxuflr rmlr e.roffi

fi $ - 6! p fi

mror op.n ,ry*ril Freprlar eJrlHf,rii rrcrr s.runi

O6pa:yer Bce MHolcecrBo x{eJre3 B

KJICTOqH6IMI. O.{HOKNETOqHbIMI,I

NT4AJIbHOfr BbICTI4JIKI4 KIIIIEIIH'IKA II

Snronprauurre
B crpyrrype mene3br rzMerorc.fl:

. KOHTIeBOfr OTAeJr, COCTO_f,rrIr4fi r43 CeKpe-
TOpHbtx KJreToK (rlaHaylonour4ToB)

o ebrBo,4Hofi npoToK.
C exper BhrAenrror Ha noBepxHocrb grrr4TeJrrzr,

BbrcTrrnarcrlero BHyTpeHHVe OpfaHhr, r4 Ha fro-
BepxHocTb TeJIa.

BrreoAnofi rrporoK

trurgr o cr gf.urbrii rrnrr e.rrri

nnloror"noflgtrf,r rrenporoeeaaror4r.ui
' lmlre.rnui

-,'*%

. 3Haqr4TenbHoeKoIULrecTBOCOCyAOB
o BbrBoAHbre rrpoToKl4 oTcyTCTByIOT.

Cerper BbrAeJr-f,erc{ B KpoBb r4 naM$y.

Cocva

2. Knaccr,r$uraqu.{ 3ilI4Tenvs.no [poncxo]ngeHrrro (ucro.rHzra.v-pasB1rrLrfl):

IVlopdloreusrr+rec$afi r,l.rraccnSlucargu :]rrrrreJtrrE

{ f I {,riil I I I l*__]-W=
ogror;ruft*rrl rqlrr:nratlrtecnuti rm.rrerudl 

I

I

i-T-T-T*fT*i----l

luror o c.uol-nluri op oroe ea arougni
:mlre.rrg1

Xenesncrbtf anurennill
opraHr{3Me. Xte,ressr Mofyr 6rrm unororcJreroqHbrM}r v oAHo-

xene3aMh -f,BJr-f,rorcr o0rcanonnAHbre KJrerKr,r B cocraBe 3[r4Te-
Bo3AyxoHocHux nyreft.
MHororaerorrHble )r(eJre3bl

?u4orcpunnrre
B ceoela cocraBe r4MercT:

. ceKpeTopHbreKJreTKpl

@ 0ls & tp 6
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ersoxpnnHbre xere3bl
1. Kouqenoft oAeJr sK3oKprrHHbIX xteJle3 cocrol4T LI3

o ceKperopublx KJreroK, Jlexalqlrx na 6asamHofi Iraeu6paue z
o MrloSrrureJrrraJrbHblx KJreroK, pacrronoxreHHblx Me)KAy ceKperopHbrMkr KJIerKavnu 6a-

sanrHofi rraerra6panofi. Coxpaqenr4e grrrx KJreroK o6ecne.rfinaer npoABI{xeHkIe ceKpera B

nuno4nofi [poroK.

B6TEtrSIOII II$OT{IK

KOrrrIeB|rII 0T.qer

T"trflII4FJII}ISTTtrI
(rur rxenre Jurrrreubr fi ars"mnofr ruenrdpar*r)

MtrI{T ITtr{I EfiIffI^lILIffIfi X"UE TIT{T

2. BunoAnrre [poroKrr BbrcrJraHbr r.r3Hyrp]r oAuocnofrnblM IrJII{ unorocnofrHblM 3nnreJII{eM.

Knaccu$ unal1rf, eK3oKpl4 H H btx xene3

B sae[cuN4ocrrr or pa3BerBneHr4{ KoHrleBoro orAena r.r BbIBoAHOTo nporoKa xeJIe3bI noApa3Aens-

IOTC' HA:

flo parnerBJreHrrro KoHrleBoro orAeJra

F/------------,

o.4[rH KOHUeBOT4 OTAen
HecKoJrbKo KoHrIe-

BbIX OT,IIEJIOB

llo Qopue KoHrleBoro orAeJra i(eJIe3bI rloApa3AeJrlrorcs Ha:

aJrbBeoJrflpHbIe
ronqesofi orAeJr ruaponu4Hofr

HecKoJIbKO BbIBOAHbIX

npoToKoB

rpy6.r aro-aJrbBeoJrfl pH bI e

cMerxaHHbrfi ronuenoft ouen

Hepa3BeTBJleHHbre pa3BeTBJreHHbIe npocrbre

r{ilflt\ v@
/it Ti\ 4-.t d.ai /#H AP,mK

t'.qJ hd F.i{ AJ F<qEil
h\eJ [9j:69 J td\ \t:]

oAVn eHnoAHofi
rrpoToK

rpy6varue
xonqesofr orAen B BI{Ag

rpy6ourcu

CJIO}KHbIC

$opnarr

\
Konueno I,I OTAEJ]
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flo xnunqecKoMy cocraBy ceKpera xene3br noApa3.qeJr{}orc-rr Ha:

OEJIKOBbIE CJIII3IICTbIE CAJIbHbIC
B{r"trt}c EBEoFrori ultoroti

6gmorlte xoHIeBEre orgesr

oKonoylnHafl xeJre3a

deJgcotlre xr cJgrlrr(TBrs aJr

( MEIIf,THEtrI I( OHIIEEOII O T,IIE.tr

IIO.II(IEJIIOCTHA,f,coocTBeHHbre x{eJle3br

TII4IIIOBOAA

flo cnoco6y ceKpellulr xeJre3rrcrblx KJrerorc (urraeercr B Br,r4y coxpaHuocrb KJreroK KoHrleBofo
oTAena IIpr4 ceKperluu) xene3br [oApa3Aen_flroTcr Ha:

MepoKprrHoBbre

KneTKI4 KOHTIeBOTO OTAena
x{eJre3 He pa3pyrlaroTct

)KeJIe3br rluqeBapuTeJlbHoro
KAHAJIA

aIIoKprrHoBbre

qacTr.rr{Hoe pa3pyrrreHr{e

ANI,IKIIJIbHO fi,'LACIld KJIETOK

MOJIOqHbTe r,r HeKOTOpbre

TIOTOBbIE }KEJIE3bI

roJroKprrHoBbre

loJrHoe pa3pyrrreHr4e

KJTeTOK IIpU CeKperlril4

6ffi,i,,

t(ffi/it'irt.y

canbHbre )KeJIe3br Koxs4

cJrrr3r.r cro-6enrconrre

f;JtltBr.r(Tf,re noEIeBBre oTxe"r&r

CiLIIbHbIE }KENE3bI KOXII

T2



K rransu nuyrpenHefi

Kponr, luuSa Co6crneuno
COE,IIIIHIITEJI bHbIE TKAHII

Hecuorpx Ha ro, tITo rlepeqllcJleHr{bre rKaHr,r o6nagaror pircrprrrHbrMz naop$oSyHKrlr,ronarrbHbrMr{
oco6eusocrfrMn, oHIz LIMeIor pnry o6nlvx qprtHaKoB, Aaroulux Bo3MoxHocrr o6re4uHr.rrb prx B
rpyrny masefi BHyrpeHHefi cpe4u:

l. Bce onu pacfloJrararorcfl BHyrprr opraurr3Ma rr He rpaHraqar c BHerrrrefi cpe4ofi.
2. B (franorene3e lI B oHToreHe3e Bce ilepequcJreHHbre rKaur4 o6pasyrorcfl rr3 Me3eHxrrMbr.
3. Knerrcn Me3euxr,rMbr auQrfepeuqrlpyrorcfl B AByx HarrpaBJreHrrflx:

Kponr
JIuu$a
Puxnas coe.iII,IHI4Te lrbnafr. TKaHb

Kocrnrte rKanr,r
Xpxqenue rKaHr.r

flnornaq otpopnaneHHar coeArr-
HZTEJIbHAfi TKAHb

Crcenernsre rrcaHrr
(xpnqenrre u KocrHbre rrcann)

IIOABIIXHbIe KJIeTKII

I

I

I

J

Knerrrz B rrpoqecce 4zS $epeuurapoBKr o6pasyror :

. KJIETKII KPOBII,

. MaKpooarn,
o ryrrnbre KJrerKH coeArrHrrrelrnoft TKaHrr.

Brrnonrl{rcT B ocnoBHorra rpo$uuecKyro (fyurcquro vr pfipa-
roT BeAyrqyrc poJrb B 3arrlr4THbrx peaKrlurlx:
KJIeTKV grr4x rKaHefi Qaroqurupyror daxtepuu, nr,rpa6arur-
BaroT aHTraTeJra, opraHr,r3yroT BocnaJrvTenbrryrc peaKrlrarc,
o6pasyror KarrcyJrbr BoKpyr r.rHopoAHbrx reJr.

Brrnonnsror B ocHoBHoM MexauutrecKyro (pyurqurc,
o6pa:yror oropHyro cr{creMy opraHr,r3Ma.

\
Ii
I)

l

QurccnponaHrrbre KJrerKrr
,I

I
I

I

+

Krrerru azt[Sepenrl4pyrorc.rr B :

o Qu6po6lacrnr,
. xoHApo6.nacrrr,
o ocreodJracrbr. .

4. Mnoro Mell(KJrerorlHoro BerrlecrBa: ero 3uaqureJlbno 6onrtue, qeM KJIeroK.
5. Eonrruoe parnoodpa3ue Krerorrnrrx Qopu B cocraBe rKaHrr.
6. Klerxu rranefi Bl{yrpeHHeft cpegrr ornocrrcr x o6nonnsroqeftcs [olyJrrrlr4r4, T.q. gro 3peJrbre

KJreTKrr TKaHV, KOTOpbre xapaKTepr{3yrorc-fl orHocrrTeJrbHo KopoTKr.rM cpoKoM )Kr43Hr4 kr rrocTo-
flHHo odnonJrslorcfl 3a crrer crBoroBbrx KJreroK.

(Dynnqnu rrcanefi BHyrpeHHefi cpegu:
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Kpoau
Kponr.f,BJrrercr cocraenoft qacrbro crzcreMbl KpoBI,I, Koropafl BxJlroqaer: KpoBb, opraHbl KpoBerBo-

penvrfl,, nrarvrSy.
(DyHrcuuu r<poeu: TpaHcnoprHa.fl, AbrxareJlbHas, rpo$ruecna\ gaillvrrHat, roMeocrarl4qecKa.f, -
rroAAepx(anlae nocrotHcrBa Blryrpennefi cpeAbl opraHI'BMa.

Kar u Bce rKaHI4 BHyrpeHHefi cpe4rr, KpoBb cocrollT Ir3:

Kponr

Me)KKJreroqHoro BelrlecrBa

(nnar*mr rcponn)

55-60 0h

6enr<z
(anr6yrr,rvIuu,
rno6ynnHrr,

Su6puuoreu)
(6,6-8,50 )

Eenxpr rrJra3Mbr KpoBr4 npoAyrlupyrorc.s KJrerKaMI4 rleqeulr (ucxltoqeHue: y-rno6ynuHbl' cI'IHTe3Ir-

pyrcrquecr rrJra3Morlr.rrarrau). Bemra [JriL3MbI FpoBI4 BbInoJIHtIor BaxHbIe $yHrqnu:
O OIIPCAEJIf,IOT OHKOTI4qECKOE AABJIEHUE I4 B'3KOCTb KPOBI'I'

. BbIIIOJIHSIOT 3AIIIPITHYIO 14 TPAHCTIOPTHYTO IPYTTTqNU,

. YIIACTBYIOT B KOAIYJI'qNII KPOBII.

Oco6eHuocru nrop$olorr{r{ KneroK KpoBr,r rl31nraror Ha Ma3Kax, Koropble, KaK rIpaBVJIo, oKpaIUI4-

Baror cMecblo AByx rpacurenefi:
. asypa II (ocHonnoro Kpacl4rem) u
o 3o3lrHa (rncnoro xpacrarenn).

Cuoco6socrb KJreroK KpoBr.r oKpalrrrBarbcx (npo.annflTb cpo,4crno) x srzrvr AByM KpacI'ITeJITM orlpe-

AeJrrer r,rx rI,IHKToplriIJIbHbIe oco6 ennocrn.

KnaccraS uRaAuA Sop uen u blx eneMeHToB KpoBl,l

Qopuenuux gJreMeHToB

4045 "h

3
fl

BOAa

(e0-e6%)
Apyrve

opraHuqecKVe
14 MVHepanbHbIe

coeAI4HeHllfl
(1,5-3,50 )

K $oprr,reunblM 3neMeHTa KpoBX y qenoBeKa LI MileKonvTarollux oTHoctTc.f,:

KJIETKU KDOBI{
*

rporr6on.nacrrrHKl,l
(rporu6oqurrt)

3prITporIrITbr ;refircouursl

Tpovr6oqurbr He {Brsrorcr KJrerKaMz. 3ro (pparuenrrr qrrrorlJla3Mbl rI4raHTcKIrx KJIeroK KpacHoro

KocrHoro Mo3ra MereKaprroqr.rroB. I]nrouna:lra MeraKapI{oUI,IToB pa3Aen.flercfl c rloMolubro KJIe-

roqsofi neu6panrr ua $parveHrbr, Koropble nocrylaror B uepn$epnuecKyro KpoBb.

Huxe paccMarprrBarcTcs nropQonoruqecKrle oco6ennocru Qopuelrnbrx sJreMeHToB

KpoBrr, yKa3arrbr pa3Mepbr KJreroK B Ma3Ke rr [poqeuTlroe coAep]KaHrre lefircoquron (nefirco-

qrrrapHafl Qopltyla).
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JIEIIKOUIITbIsprrTporlr.rTbl
8 narcu

TIJIACTIIHKH

3 wmvr

w&

neftrpo$u.nrr eornnoQu;ru
15 rraxrra

3-s%

6aroQu.rrrr
10-12 urrra

rre3epHrrcTbre

ruuQoqraru

3-s%

MOHOUIITbI
18-20 urvr

3-It%

ffi
cpeAH14e

4ffi
10-12 rurcu

[:ulorrKo.f,AepHbIe

12 vmvr
63-70%

cerMeHTorAepHbre

MopSoQyHKt lt4oHanbHbte oco6eHHocrt4
$opuenubtx oreMeHroB KpoBl4

B Hacrosqee BpeM.u cyulecrByer MHeHrae, qro HerrocpeAcrBeHuo B KpoBorore $ynrqnonr.rpyror
ABarvrra SoprraenHrrx sJIeMeHToB KpoBr.r: spr{Tporlr4Tbr z rpolr6onnacrprHKr,r.

Spnrpoquru
3pvrpoqurbl y qenoBexa I4 MJleKonl4Taroqux sro 6e:rx4epHbre KJrerKr4, krMeroqr4e $oprnry ABorKo-
BOfHyTOfo Ar4cKa.

8-10 narna

A 
- 

9PI4TPOIIIZTII B MA3KC KPOBI4; O 
- 

oPI,ITPOIITTTrI B CKAHI{PYIOUEM MI{KPOCKO11C
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B rponr6onJracrrrHKe BbIAeJrfl lor :

flonepxnocrb gprrrporlnra rroKpbrra ilrpIKoKaJIrIKcoM, coAepxalql'IM aHTrfeHbI - A, B, oflpeAe-

Jr{roufie rpyflrrbr KpoBr4 y qenoBeKa. Opranernbl B opIrrpoIII4Te rIpaKTI4qecKI'I orcyrcrBylor'

I{nromasua splrrpounra coAepxplr:
. reMo'ro6nn. pasnv.rarcr 2 runareuorno6una: HbF - Seransnrrfi reuor.no6utt u HbA - feMo-

rno6nn B3pocnoro;
o r{r.rTOcKeJreT - KOMIIJI9KC 6enr<Os (Cnerrptlua, aKT}IHa 14 Ap.).

flpo4onxgreJrbHocrb )Kr43Hr{ gpr,rrporlrrroB cocraBJlser 120 gneit, rrocJle qero KJIeTKIT pa3pJrualorct

n ceneg€me.
(DynHurpr epfirpouuros :

O OCYIqECTBJIflIOTTPAHCIIOPT TA3OB'

o a.qcop6r4pyror rr rpaHcrroprrrpyror aMI4HoKI,IcJIorrr, Seprr'leHTbl, aHTI'ITeJra,

. MOfyT nepeHocllTb ToKcLIHbI r4PU, neKapcTBeHHbIX npeflapaToB.

Tpou6onnacrrrnKrr

Tporvl6ounacrr.rgKr4 y MneKo[r4Taroq[x u qeroBeKa 
- 

9To 6eslx4epnlre $parrrleHTbl IIrITorIJIa3MbI,

KOTOpbIe oTAentloTc.fi oT II,ITaHTCKI4X KJIeTOK KpacHoIO MO3ra - MeraKapuoqIITOB'

rpaHyJroMep

IIeHTpzLJIbHyIo qacrb rpona6onnacrlaHKpl

coAep)KI4T:

. opraHol4Abl: KoMrIJIer<c fonrAxu, 3fIC,
MI4TOXOHApI,IIT, JIII3OCOMbI,

o BKJrroqeHur (rnvxoreu) u
. c[erlr4anbHble rpaHynbl: 

I
o,-rpauynbl 8-rPauYlu l,-rPauYlu

(nnsoconnrr)

coAeplKar:

(parroprr ceporoHllH, rIlI3ocoMaJIb-

ceeprHnanux il,ICTaMI'IH' HbIe

KpoBLI AT@, tPePruenru

($n6punoreu, A4@,

$u6ponercrun, Ca"-
rpouo6ocnou-
AI,IH)

u Ap.

rllaJroMep

nepu$epuuecKylo 3oHy rpoM6onnacrumz

xapaKTepu3yeTct HaJII{tIlIeM :

. ilII4KOK€LIIIIKCA, TIOKPbIBAIOTIEIO [NA3MO-

JIeMMy, co.{epxorr aHTIrreHbI rpy[Il KpoBI{;

. KaHiIJIbqee, o6pa:oBaHHbIX:

a, I,IHBarIaHaIIkraM.l'd TIJIa3MOJIeMMbI CO-

AepxaIrII4MI'I rJII{KonporeI'IHbI (pe-
qeutopu), Koropble o6ecueqPrsam

3axBar Samopon cBeprbIBaHI4'I Kpo-

BLI u arperaqulo rPou6ouuror;
6. qlrcrepHaMra rlaAxofi 3IIC.

O XOPOIIIO PA3BI,ITbIM III,ITOCKEJIETOM _ IIYTIKI{

rvrurporpy6oqeK, aKTI'IHoBbIe Ivtlr po(puna-

MEHTbI.
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nonep.Errulrli up e.: rp om6 orrunr rrrHnr'r

TLTIAXhIOJIHIVII}!il f, TJtr.UTOI{AJII.trT#On{

nnur:p o rpy$ otrrlr E1t e3 arrHer e norrepetllro

JII"BOCOI|{bI
&rparrynm

rp flIIJiJTET rJtrll( $r nHfl
fl rpanynrr

IIHB fi TIIHAIIII,I rIJIAs&IOfi E$trlIEI

rr.rfiJr0rlrep
IbIr'IT 0tforrr4lrrr'r

npn4oJrbrrnrff *pe*

rI.IilJfit&tgp r+qlrili.rrfl p}Io I ;r{nfi "Tr{tH{eHHLI e
F

ilfl'tr{FOTpyp0qr(r.r

aK Tr'rHOB Lr e &Utrip o ttrlr.LTraMeHT br

@)znrquu rporra6onnaqrunor :

. npranuvraror yqacrr4e B KacKaAHofi peaKrlrrr{ cBeprbrBaHvrfr KpoBr4 (nrr4en'ror BHyrpeHHIre $arc-
TopH cBeprHBaHlu rponv),

o yqacrByror B o6pasonanzr,r rpoM6oB,
o cnoco6Hrr(faroqurlrpoBarbMoneKyffpHbleKoMtIJIeKcbI,
. )rqacrByror B o6rraeue 6raoreHurrx aMprHoB.

JleftrcoqurrI

Co4epxanr4e B KpoBrr xone6nercs or 3 no 8 sa 10e na 1 nurp. Jlefiroqurrr B KpoBeHocHoM pycne,
KaK rrpaBr4no, ne Synrcqr{onr,rpyrcr. [nx Hr{x KpoBb rpeAcraBuer rpaHcroprHylo cvcreMy. Jleilxo-
rIHTbr ocyuecrBnrror cBor4 ocHoBHbre lpyHrquu nocJre BbrxoAa r{3 cocyAoB B oKpyx(arcqyrc coeAI4-

HplTenbHyro rKaHb. Pas4enrror cfl rra:
1. Ipanyrxpnue ;refircoqrrrbl (rpauyroqnrrr), Koropble xapaKTepl43ylorct:

. CETMEHTI{POBAHHbIM'APOM,

. H'IJII{IIUEM B IIT4TONJI'BME PA3NI4qHbIX TI,IIIOB TPAHYN, IIOgTOMY IITITOIIJIA3MA KNETOK I{ME.

er 3epHr.rcrHfr eraA.

t* I
I
I
I
I
!
,!

I
I
I
I
,l

I
I

I

I

I
I

HefrrpoQnru

I

+
coAepxcarqr4 e MeJrKr,re

orczSrurHrre
rt 6a:o$unbHbre r-paHynbr.

eorunoQunu

I
I

I

+
coAepxaqr4e KpynHbre

eosuno$nnbHbre rpauynbl,
oKpaur,rBaroquectr KI4cJIbIMH

Kpacr4TeJrflMrr.

6aroQulu

I

I
It

coAep)Karqae KpynHble
6a:o$nnrHble fpaHynbl,

oKpailrraBaloqIIect
o cHo BHbrMv Kp acvT e ilflIlvl.

* "ff**so-

ffiW

'l'7



2. Arpany.rrnpHbre lefi rouraru (arpanynoqursr) I'IMerorql{e :

. HECEIMEHTIIPOBAHHOEflAPO,

. III,ITo[JI8My, JI[rueHHyIo cuequ(fuuecrofi sepnucrocr]I'

IleftrpoQunrt

Hefirpo$zJrbHbre nefiroqnrrr 3To KpynHbre KJreTKpr, COAepxaIIII4e :

. rApo, B KoropoM MHoro rerepoxpoMarv*a. (Doprraa flApa Mox(er 6rrru pa":nraunofi I'I 3aBI4cI{T or

.t"rr""".qu$SepeHrllrpoBKrr KJreroK. B rponu qeJIoBeKa BbIAeJI.flrcT 3 r.una uefirpo(punon:

B IoHbIX nefirpo(fnnax t.qpo rrMeer noArosoo6pasuylo (boptnry,

B naJIoqKoBrrAHbIX uefirpolpunax B BrrAe IraJIorIKI4,

B CerMeHTOrAepHbrx rfopnrax rApo 4psAcTaBJreHo 3-7 ceruenrauu.
. B III,ITOIJIA3ME

cna6o pa3Brrrbl opf aHoI4AbI o6qero Ha3HaqeHlafl ,

xopouo pasnrarrrfi.rlr4TocKener (o6ecneuusarcu\uit rloABtlxtHocrr rnetor),
BKJIIOTIeHI4fl fJII4KOfeHa Ir IilIII'IAOB

2 rurra rpaHyn:
o uecneqz$zqecKr4x, oKparxrrBarorrlkrxcr a3ypoM, rlpeAcraBnsloqux co6ofi nI'I3ocoMbI;

o ctequSz.recKlrx, oKpalur,rBaloil1l,txcfl KI,IcJIIIMI{ I,I ocHoBHbIMI'I KpacrrreJlflMkl.

IIeupI.ItIIIEI s rpfiIly.IrEr

fuumo*onrr.r)

rnergrdrr'rvrrrr e rp fl rrl'nlr

aAre3I,IBHbIe 6elrz,
XEJIATI,IHA3A

I

Ii

KOJIJIAIEHZL3A,

SJracra3a,

IIpoTeiI3bI

I

+

Jrrr3ollrrM, lar<roSeppltH, Karll-
oHHbIe 6ellcn, [ePoKcI4Aa3a

I

I

v

necneqn$zuecKyro 3aIIII4TY or
6axrePnfi

o6ecue.rl4naer:
IIpoH'|KHoBeHLIeqepe3cTeHKyMII|paIIHIoBcoeAIIHI{TenbHyIo

TKAHbKarrLInJIflpa

Jlarro$epprrg - cBr3brBaer )r(eJre3o, ueo6xo4r,rMoe Anfl pa3Btrrr4s' 6axrepuit,I'I BbI3bIBaer I{x OKJI€I''I-

BaHr,re, TopMo3I4T aIa$ $ epeHqupoBKy MonoAblx rpaHynoql{ToB'

JIilSoq[N.{ pa3pyllaeT [Onl4caxap[Arr 6ar<repza-ulnofi CTeHKu, rITo Be,UeT K Ilx pa3pyIIIeHIIIo'

18
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(Dvnrcur.rr nefi rpodr.rfl os :
o $aroqzros 6aruepufi;
O 9TII KJIETKI,I IEPBbIMI,I MUTPfiPYIOT B OqAT BOCNAJIEHI1If fi BbIAEJIf,IOT BEIIIECTBA, NPIIBJIEKAIOUUE

B Oqar Apyfr{e Tr,rrrbr KJreToK;

O BbIAEJIflIOT:

o 6arcrepnqnl{Hbre BerrlecrBa (nepenucu r4 HeHacbrrrleHubre pa4xralrr),
, o rll4poreHbl (neqecrna, Bbr3brBarouee Mecrnoe noBbrrrreH[e reMneparypu).

flpo4onxureJlbHocrb )Kr{3Hr,r cocraBnrer 8 cyror, H3 Hr,rx 8 .racon B rlr,rpKyJrfitfvrv, a 3areM Mrrfpa-
rlr.rfi qepe3 cTeHKy Kanr.uilrspa N QyHrqraoHr,rpoBaHr,re B coeAraHr,rTe.nrsofi TKaHr,r.

3ornnoQuru
Sosuno(punrnrre nefi roq[Tbr xapaKTepr.r3yrorcr :

. rApoM, cocrofiIIII,IM o6rr.rno ng 2 cernaeHToB Lr coAepx(arqrrM MHoro gyxpoMarr4na.

. III,ITo[JIa:uoft, coAep)Karrlefi opraHor4u o6qero Ha3Haqenrr{ r{ rpanynrr 2 rranon:
o asypo$ranrnbre, [peAcraBJrfirorqfle Jru3ocoMbr;
o cneqxQzuecK[e, oKpalrrl{Barouluecr KrrcJrbrMrr rpacdrenxiran (aqn4o$nmHue), r.rMero-

uue Kpr,rcr.rJrJrorrAHyro cTpyKrypy.

necuergr$lr.ref,fille
TFAIIJffIf,I

cuerprfr*r"recxlre
rPAH:ITJIEI

rnannuft ocnonnofi
6enox, sosuuoQr,rnr-

nrrfi xaruounrrfi 6enor

I
I

I
I

Y
o6ecne.Ifisaer:

AHTIITEJIbMI,IHTHOE,

r{ aHT}rM[KpooHoe
.4eftcrBI,Ie

6emu nepSopnnrr
(nospeN4aror o6ono.{-

ry rueror)

I

I

+

aHTr.r[apa3r.rTapHoe

4eficrnr.re

Qeprraenr - rprcraMr,-
Ha3a

apuncynr$arasa, pa3-
pyflraer anaQranarccrn,
npoAyrlrapyenaufi 6a-

soSunauu
I

I
It

1..{acrfie n aHa$znar<-
Tr,rqecKr,Ix p eaKrlr{rrx

I

I

+

rlacTr{e B alreprr{qe-
cKIlIx fi p.eaKrl[rrx

Xuuuqecrnfi cocran rpaHyn
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@Yurcurur aoguHod[ron: 
fr ga'rure-. ) racTr.re s aflru6aKTeprranbHofi ra anrunapa3l,ITapHofi saulure,

o o6esspexlrBanlle ToKcI{HoB vI flEoB,

. yqacTve B aJrJlepfutlecKr,rx I,r MecTHbIx BoclaII4TeJIbHbIX peaKIII4tX.

EaroQu.nrt

EaSo$znrr, KJIeTKI{ C flApOM, Ce[.MeHTaIIHII KoToporo He qeTKo BbIpaXeHa' B UzrOnnasMe IIOMI4MO

OTCKOB

ffi
,FrcT
rilqErIru,\6p

cnerurftr-rvecrue
rlraI4LTrLr

rre cuerg-rdrrru s f, ff r're

rpall]rurBr

(Dyutcqnr 6agoduros:
o yqacTlle n cneprrrBaeMocTr4 KpoBr,r u ruera6onil3Me relapl4Ha;

. pefyJItIIUs ilpoHI4IIaeMocrI'I creHKI4 COCyAOB;

.yqacTl4eBBocIIaJIIITeJIbHbIXuanneprFIecKIIXpeaKIII4,Ix'

Arpany.uoul{Tbl

Monorlurrr. Kpyuurre KJrerKr4 c 6aso$unnrofi quronnaguofi u 6o6oeil.4HblM {ApoM. B qrato-

NJIA3MC UMEIOTCfl:

o opranonAu o6qero Ha3HarIeHI{-f,,

: ffi::ffi:t, o6ecneurasarcqzfi roABl'xt'ocrb KrIeroK )

. BKJIIOqEHI,IflTJIIIKOIEHA.

20

opfaHenn I4MeIoTc.f, fpaHynbl AByx TllrIoB:

asypoQnnsuue

- 3TO HgMHOfOqUCJIeHHbIe Jlll3ocoMbl

renapI{H

Ij
yqacrl,Ie B CBeprbrBaeMocr[ KpoBH

6aroQulrnue
(cneqraSuuecrue)

- 3TO KpyrIHbIe, MeTaxpoMaTI'ItIHbIe rpaHynbl

. TUCTAMIIH
I
I

I
I

t
yBonl4qeHrre IlpoHllllaeMocru cocy-

AoB, qro rlpl4BoArrr rc o6pasonanura



flocne BbrxoAa r,r3 cocyAoB Monorlr.rrbr npeBparqarorc.s B. aKTuBHo
vranpoQaru. flosrorray MoHor{raTbr paccMarpr,rBarorcr KaK krcrorrHhK

Arr B cocraB uarcpoQaruqecrcofi cncreMbr opraHrr3Ma.

$aroqrErupylorlrle KJrerKr.r -oprarrubrx rvrarpo(paroB r.r Bxo-

1.

Qvnrcuun Drarcpodaros:

Y.racrue n necneqz$z.recrofi 3arqr,rre :

o $aroquros;
. sHpa6orKa lrporl4Bounrpo6urrx BeIrIecrB - KarrloHHrrx 6e.rrnos, JrLt3orlr.rMa, naxro([epprana

u Ap.
Vqacrue n cueqn$vr.recKofi r,rJrra t4MMyHnofi sarqnre:
. 3axBar, nepepa6orKa u rrpeAcraBJreHue aHTvreHoB nzrvrlpoqnrana;
O STTPA6OTKA BEIIIECTB, BJII,IJIIoilIpIx Ha I{MMyHHbIe peaKIII,Iu, peleHepallnIo rrarrefi, KpoBeTBo-

peHr,re;

. pa3pyrleHue qy)KepoAHbrx r{ oflyxoJreBbrx KJreToK.

JluuSoqnrrr

2.

MAJIbIE

(quauerpolra 4o 8 rvmrvr)

I4MerOT KpyrrHoe OKpyriroe
gAPO, OKpyX(eHHOe y3Kr,rM

IIo.ficKoM III4TOrura3MbI

cpeAHrre
(gxanaerpona 8- 1 2 rranrra)

r,rMeror cxoAHoe crpoeHlle
c MaJrbrMrr nurvr(foqnraMr,r, Eo
rApo c nrrpercofi r.r 6o.nrrue

III,ITOIINA3MbI

6o;rrruue
(cnuure 12 rvrxrra)

coAepxar cBernoe rlpo
(npeo6na4aer eyxpoMarnn)
n 6a:o$nnrnofi qraronJra3Me

2l



@vnrcunu nundouuron

B (lynrqiloHzlJlbHoM orHoIIreHI4I4 .qentrcfl Ha:

B'ru*tQouuru

I

I

I

I

V

IIOCJIE KOHTAKTA C AHT}ITEHOM

B-nuvr(Pouuru tPanc(!oPtvtt't-

pyloTcg B llra3MaTl',tqecKl'Ie

KJrerK[ (urasNaoq[rsr), Koro-

pble cuHT$I4pyroT aHTI',ITeJIa

(v rvr rvrynorno 6Ylunrr)

T-nuvrQouuru

T-xennePrr
I
I

I
I
I
It

BbrAeJltror 6Ilonorraqecrfi
aKTI{BHbIe BeIrIecTBa' pe-

rynupyloque rpoueccbr

xronanurofi ceJreKrIlIrI

B-nula$ouuroB lI T-nnru-

$oquton,
peryJII4pyIOr aKTUBHOCTb

rrraxpo$aroB I,I T.A.

T-rrannePrr
I

I
I
Ii

yHI'rrITOXarcT B opraHu3Me
qyxepoltHble KJIeTKI

(r<nemn rpaHclrnauTaroB)

BI'IIOU3MEHCHHbIE ((CBO}D)

KJIETKLI

(onyxonenble KJIeTKI4)
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Coe.qnnnren bHbre rKaHu

Go6creexHo coeAhHnrenbHbte rKaHn

Co6ctseHHo coe/Ir,rHrrreJrbHbre rKaHu cocrorr rr3 :

oe BerrlecTBo

->t
Bo.norc

Kn accu S una5nf, co6cree H H o coegr H lrrer b H brx rra n e fi

B ocHony uaccuSvxaguu co6crBeuuo coeAr,rHrrreJrbnbrx rxanefi flonoxeHbr cJreAyroilIrze [pr{3HaKV:
o Su:uxo-xuMr4qecKrae oco6eunocrr4 Me)KKreroqHoro BerqecrBa r,r efo crpoeHlre,
O COOTHOIIIEHI,IC KJIETOK I,I ME}KKJIETOIIHOIO BEruECTBA.

. pac[oJro)KeHr,reBoJroKoH.

Bo.norcnucras Co cneuna;rbHbrMr.r cnoft crnanrn :

1. ?Kuponan rKaHb (6e.rrar lr 6ypan)
2, Peruny.nnprrar
3. Crrlsficras

II;rorHas

BonoxHa pacnonoxeHbr yloprAoqeHo

Mexr<.neroqu

Ocuonuoe BerrlecrBo

o llporeoruIl4KaHbl
o Am6ylrrnu
. fno6yrvnrr
o BoAa
o JlunprAn
o MunepaJrbHbreBerrle-

CTBA

o KorrarenoBbre
o 3nacrvqecKue
o PerurynrpHbre

K.rrerrcn
I

i
o @u6po6nacru
. Muo(bu6po6lacru
o @u6poqrrrbl
o Marpo$aru(rncruoquru)
o T)nrune (na6poqurrr)
. Xrposue (a4uuoqurrr)
o fluruennrsre
o flnaguarIlqecKue
o AAseHrI4qI4anbHbIe
o llepuqurrr
o Jlefirolzru

ilflI irJtrlsfl EH0 Ila(tl0"u0r(*rtr{bre

BOJIOtrHA

fudporyrrn

Psrx"rrag

BonorHa paclonoxeHbr pz[HoHanpaBneHo

pfi3H0 HflfipfiEJreHHbrs

BO.Ttr{OHA

ftufipnrg.rru

fi#lIl0rsrTbr

Tunu co6crnenno coe/IrrHrrreJrbnbrx rrcanefi

LJ



firr{poKo [peAcraBneHa B opraHLBMe

P urxnan BonoKHlrcraf, coe4lr H nren bHaf, TKaH b (PBCT)

paclonaraercff noA BXoALrr B cocraB (foplvrupyet
6asamnoft vrena6panofi Ko)Kr, MbIIrIq, HepBoB cocorlKoBblfi cuofi
glr,rreJrldaJrrnoft manu n o6oro.{eK [oJIbIx AepMbI

opraHoB

(Dynrr-1nu:

o rpo$u'regKa.f,.
o 3arrlr,rrgax - $aroqr4To3 LI nMMyHHafl 3aIII[Ta.
O ruIACTI,III9CKA.f, _ 

YqACTKTE B 3AXfl,IBJIEHVTId PA}I.
. yT{.acTve B noAAep)KaHvril foMeocTa3a.

MopSoSyH Kul4oHar bH bre cBofi crBa
KneroK purxnofi coegnHxrenbHofi TKaHh

(Dn6po6.nacrbr, yAnrrHeHubre KJrerKr.r c KoporKr4Mr.r orpocrKaMr4. Co4epxar cBerJloe tApo c tA-
pbrrrrKoM. B qtmonnasMe xopotuo pa3Blrrbr opraHor,rAbr 6emosoro cnyrrp3a, KoMnneKc fonr4xu,
Mr4ToxoHApr{u, urdrocKener. 3ru rroABr.rxnbre KJrerK}r cnoco6nrr K AeJreHI,Irc ra gz$SepeHIII,IpoBKe.
(Dymqzrz $n6po6nacron :

. cuHTe3 MoneKyn KoJIJIareHa, gJlacrrrHa u perurynzna, c6opxa Koropbrx B Me)KKJIeroqHoM

BerrlecrBe Be.qer x o6pasonaufirc coorBercrByloqux BoJIoKoH.

O CI,IHTE3 I,I CEKPEqU' IJII,IKO3AMI,IHOINIIKAHOB, BXOA'III'IX B COCTAB MEXTKIETOqHOIO BEIIIECTBA

coeAl,IHr,ITenrnofi TKaHr,r.

. yrlacTve B 3axprBJreHprrr paH.

Muo$u6po6;racrsr xapaKTepr{3yrorcr Harr.rqreM: rpaHyn{pHoft 3fIC, KoMrJreKca fonr.{xu I4 xo-
porrro pasBr4TbrMlr unoSnranaeHTaMr.r.
(Dynrqnu nalro(pu6po6nacros :

. y"slacrvre B 3a)Kr4BJreHVkr pani (przr<cupyxcb Ha [oBepxHocrr.r paHbl, coKpalqarorc.tr, yMeHbllrat
paHeByro rroBepxHocTb.

o yqacTl,Ie B cr,IHTe3e KoMrroHeHToB MeIKKJIeTOqHOTO BeIIIeCTBa.

. cuoco6ubr K rrpeBparrleHuro B Hra.{KoMbrrrrerrHbre KJrerKV (n creuxe uamu).

nnaxpnfrar

I(flIIILTIJIHF

rIepr.usrr

rreft rp o {tr.r"nanrrfr .nefu nqprr

rlrufipu6nacr

?JIiIf, TITTIE(I{IIE BtrfiNXHfi

nnrtrlonnrs Hnerrcu {4rymorgrrr}

I{OJLIIflT*IIOBEIE BOJITIHIIfl

(Du6poquru. [ra$$epeHrlr4poBKa tpz6po6nacron
Hhrx opraHorl4aMr4 KJreroK - Su6poqr4ToB.
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oopa3yer crpoMy
napeHxr,rMaTo3Hbrx

opraHoB

mnrorftor4rr

IIJI;ITSI{TI+IT

il,FeHT!trSrfiJIEHfi.ff
I{JIETH;I,

TVqHAfi H"TIETHiI

npr4BoAr4T r o6pasonaHrrlo MaJIoaKTI4BHrIX u 6ep5



@ynrcurll dr6pouurog:
o )rqacrByror B o6noereH[I,I KoMnoHeHToB Mex(KJreroquofo BerrlecrBa (nog4epNra rKaneBoro

roueocrasa).
MarcpoQarr'r (rvcruoqzru). 3ro rnerrfi c xoporuo Br.rAr4MbrMr.r rpaHfirlaMlr, qrrorrJra3Ma Koropbrx
6orara JILI3ocoMaMI{ I4 coAepxr{T yMepeHuo pa3BnTbre opraHor4Au o6qero Ha3Haqenr4x. Ilonepx-
Hocrb KJIeroK Hecer MHoroqrrcJreHHbre peqerrropbr K aHTr,rrenaM, r.rMMyuoruo6ynuuarr,r, nzu$oqu-
TaM, MoJreKyJIaM KJIero.IHoft a!^reslrzra u 4p. Marpo$aru o6pa^:yorcx us CKK v MoHorIr4ToB, Mr4r-
pupyrcull4x s PBCT u3 KpoBeHocHbIx u nuv$aturrecKr,rx cocyAoB. 3rn r-nerrr.r BxoArr B cocraB
naarpoQaru'recrofi crlcreMbl, Koropar npeAcraBnena MaKpo(paraura PBCT, ocreoKJracraMlr Kocr-
noft tranu, ruaxpo$araMlr opraHoB KpoBerBopeHr.rr rr r.rMMyHoreHe3a, rvrarpo$araMLr rrerreHr.r (rner-
ru Kyn$epa), rnerxalt4 npeAcraBntloilIltMrr auTrzreH, aJrbBeonrpHbrMn r{ rrepr.rroHeanbHhrMr{ MaK-
poQararran n gp.
@vnrcrlrur Marcpodaros:

o Saroquro3 - pacrIo3HaHLIe, 3axBar r{ pirpyileHr4e c [oMorrlbro Jrr,r3ocoMaJrbHbrx Sepuen-
ToB aHTI,IreHoB, crapblx u noru6rurrx KJIeroK.

o ceKperlns. astn6arcreprlzurbHbrx BerrlecrB : Jrr43orlr4Ma, uHrepSepoua.
. yqacr[e B I{MMyHHbIx peaKrII,IrD(: rlpeAcraBJreHrre aHTr.rfeHoB (npeserrraqux), vupa6orra Sax-

ropoB, crraMyJrr{pyroqrD( Au1p$epeHrl4poBny nuru$oqr.rroB rr r.A.
Tyvnue KJrerKI{, na6poqzru rrJrr,r rKaHeBue 6aso$unsr. Orpyrnofi uuu'ona-nrnofi $opubr, pacfio-
Jlafalorct s1rrugu creHKI,I cocy.qoB. Ilzronnagua grr,rx KJreroK coAepxs4T Kpy[Hbre, MeraxpoMarr4-
qecKl4e lpaHynbl. B rpaHynax coAep)Karbcfl renap[H, rr,rcraMnn, $epueHTbr, xeMoraKcr4qecKrle

Qarropu Anr eo3rrno(pr.rnon n uefirpo(purroB.
(Dynxuuu rvqnrrx x.nerorc:

. )^IacT[e B urnneprl4qecKl,Ix peaKrlrrflx: BHelpeHr,re B opraHI43M trnnepreHoB Bbl3brBaer B op-
raHpI3Me o6pa"lonau[e LIMMyHorno6ynHnoB KJracca E (IgE), K KoropbrM Ha floBepxHocrrr
TyTIHrIX ruIeroK IaMelorct peqerrropbr. flocne esauuo4eftcrBr4r rf{Hbrx KJreroK c IgE npo-
I'IcxoAI4T I4x AerpaHynrquu (nuxo.{ coAepx(LrMoro rpaHyn B MemKJreroqHoe npocrpaHcrno).

o perynrqrrr MecTHoro roMeocTa3a:
o ceKpeIII4g re[apl4Ha cHIDKaeT npOHLIqaeMOCTb CTeHKkr KAnVrrrIrApa r,r npoqeccbr BocrraJre-

HIIA:
o BbIAeneHlIt rIrcTaMI4Ha Be.qer K yBenr,IqeHl,Irc [poHr4rlaeMocrr4 cTeHKI4 Ka[r{Jlngpa, Mex-

KreroqHoro BelrlecrBa I,I K yclrJreHr.rro BocnaJrurentnofr pearrlr,rlr.
Ilna:lroquru, OnalrHble KJrerKr4 c gKcrleHTpr.rrrHo pacrroJro)KeHHbrM rApoM n 6a:o(frznsnoft quro-
nnasNaofi. Xpovrarnn tApa pac[oJloxeH B BLI.qe cnlarl B KoJrece, 6onrruas qacrb rlr4TorrJra3Mbr 3aHrra
fpaHynrpHofi 3IIC. Kounnexc fonr4xu, rnero.rHufi rIeHTp 14 Apyrlre opraHor.rAbr 3aHr4Maror cna6o
oKpaIxeHHyIo repl{HyKneapHyro 3oHy - 

(fiepr4HyrJreapnrrfi ABopr.ro. flna:uoqurrr o6pasyrorcx
vrs B-nurvr$orlraToB.
(Dyrrcqran rna3MorlrdroB :

o nupa6orKar.rMMyuorno6ynunon (aurvren).
Anranouuru. Crra. Hr4xe.
AgnenruqrraJrbHbre KJrerKrI. Bepereuou4AHbre KJrerKrr c 6aso$znsnofi quronnasnaofi, pacilona-
rarorc.fi n,drusu creHKr4 cocy.{oB.
(Dvnxunr.r annenruuna.rrrnrrx x.nerorc:

. Mano.ql4S$epeHqzpoBaHHble KJIeTKLI, cnoco6nrre K AeJreHr4ro z au$(pepeHrlr{poBne e $1a6-
p o 6nacrn, nauo S u6p o 6 nacrst r4 aArrroqr,rrbr.

flurnrenrnble KJrerKu. Orpoc.rarbre KJIerKr,r, IrI4TonJrzBMa Koropux 6eAHa opraHor4AaMlut, Ho co-
Aepx{I{T MHofoqrrcJreHHble rpauyJrbr MeJraHnHa. 3ru rnerxll p{I3BrrBarorcfl r{3 HepBHoro rpe6Hx, r.e.
v Meror Heftpa-rrrHoe [por4cxo)KAeHr4 e
(DyHrqzra [trrMeuTHbrx KJreroK:

. 3AIIII,ITHA'.

Jlefircoqnrrr. flocne HeflpoAoJrxurenruoft rlr4pKynrqr4r/r B KpoBr4 (necxonrro vacon) nefiroquru
Mr{rpr{pyrcT B pbrxJryro coeAr.rHilTeJrbHyro rKaHb, fAe peaJrr,r3yror cBor4 $ynr<qnz. 

,r<



Mexrc;reroqrroe BeruecrBo coennnutenrnoft TKaHI

B cocras auopQuoro Melr(KJrerorrHoro BelrlecrBa BxoAflT:

Ocnonnoe (anaop$noe) neulecrno

6enrpr

(rnuronporer{rrrr
riporeorJrr{rcarrur)

OEJIKI,I IIJIA3MbI

KpoBt4

(anr6yunnrr, rno6y-
Jrr{Hbr, $u6puuoren)

)Kr,rpbr yIneBoAbI

(rnuro:auraHo-
rnunanu)

Bo.rrorcrra

peTrrK

o6pasonaurr

MuHepanbHbre
COJII4

BO.qa

90%

ArvropSnoe Mex(KJrerorrHoe BerrlecrBo qpeAcraBJuler co6ofi cnoxnrrfi KoJIno[AHbIfi pactnop, cno-
co6nsrfi r43MenflTb Sllsur6-xnMr.rqecKr.re csoficrsa. rlepe: sro Be[IecrBo rlpoucxoAur o6Naeu ee-
IIIeCTB Me)I(A)i KpOBbIO I,I napeHXI,IMHbIMI4 KJIeTKaMLI.

Ocnonurr*rlr trpoAyrlerrraMrr Me)KmJrerorrHoro BerrlecrBa coeArrHrlre.irrnofr TKaHrr trBJrflrorcr

Qu6po6.nacrrr. B o6pasoeanraa arraop$noro MelKKJreroqHoro BerqecrBa rarcKe npLIHIrMaer yqacrlre
rrJra3Ma KpoB?r, KoMrroHeHTbr roropofi rrocrynarcT s PBCT. Trcaneerre 6aso$unrr cuoco6nrr I43Me-

uxrr1pusnKo-xI4MI,IqecrrrecsoftcreaocHoBHoIoBeIIIecTBacoeAVHI4TeJIrrrofirrarrpr
@ynxqrau auop$noro Me)KxJrerorrHofo BerrlecrBa:

. o6uesno-rpoSuvecrax,

. co3AaHHe MI{E)ocpeAbI Anu KJreroK coeAl4HuTenrnoft manpr,
o n &Mop$nou BetrIecrBe npor,rcxoAr4T rronuMepr,r3arlrrr BonoKoH coe.{rrHkrrenrnofi TKaHI4.

1"'n"

KOJIJIaTeHONA I rUna" Cr4HTe3Lr- 6emOrrl gJracrr4HoM, oI,IHTe3I4- KOJIJrareHOrrA III rZna, cr4:HTe3Lt-

pyeMbrM $r6po6nacravrn
I
I

I
Y

nepeilnera-fl cr, o6pasyror cerb,
oxparur.rBarorcx AgNO3

(Dynrqnra BoJroKoH: oflopnas - 
rrpvrilaHr.re [porrHocru (ronnareuoBble ]I perl.rKyntpHble nonoxna)

r,r gJracrrrqgocru (enacrrrqecKr4e eororHa) coeALIHnreJIbHhIM TKaH.fl M.

KOJIJIAfEHOBbIC

I
I

*
o6pasonanrr

pyeMbrM Qu6po6nacrair,ru
I
I*

pacuonararcTcr [rrKaMr4

SJIACTIIIIECKI{E

I
It

o6pasonanu

pyeMbrM Sra6po6nacrarran
I

It
BETB-'ITC,I,

oKpailrrrBaroTc{ opcer.rHoM

bre

Bolorura coeAr{rrr{Ternuoft TKaHrr
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flnorxan coeghHt4TerbHafl TKaHb

flnoruag coe.qrzHr.rre rrbnal TKaHb xapaKTepr43yercr:
o upeo6na4antreM BoJroKoH B MexKJreroqHoM BelrlecrBe;
o cpeArr Kneror upeo6naAaror $rz6poquru.

-l

l

I

I

I

1

l

I

l

oQopu.uennax
I

I

+
fly.rxH BoJroKoH pacnonararorct

napannenbHo Apyr Ipyry
(ynopa4oveno)

neoQopu;rerrHafl
I

I

+
B o.tror<na pacnoJroxeHrr

B pa3jrr4qHLrx HalpaBneHr{rx
(neyuopx4oveno)

I

I
V

O6pasyer Karrcynbr u o6ono.rKrr pa3nuqHbrx
opraHoB, AepMy Kox{tr

O6pasyer aloHeBpo3br, cBr3Krr Ir cyxoxrnnbt

Grpoenue cyxoxltnun
Cyxoxunre cocrorrr r43 :

. nJroTHO ne)Karqux [apaJrnenbHo pacfionoiKeHHblx [yrIKoB KOJrJIafeHoBbrx BoJIoKoH,o Me)KIY KoropbIMH pacnono)Kenu Qr.r6pourrrl'I z ne6o.lnlroe KoJrr.rqesrno $z6po6riacroe.flyvru KonJIareHoBbIx BoJIoKoH, pa3AeneHubre reHAorlr{Tanru ($u6poqzrauz), Ha3brBa}or 11yqKa-
MI{ nepBoro flopfl,[Ka. Hecronrro [yrIKoB nepBoro rtops4Ka, oKpyxoHHhrx npocriofirauz puxnofi
coe4l4Hl,ITenurofi TKaHr.r (eHgoreHouaelr), $opnazpyror [yrrKr,r BToporo [opqAKa, r{3 Koropbrx
cJlaralorct IIy.IKI'I Tperbero ilopffAKa. I4uor4a rtyqKoM Tperbero rlop-s4Ka {BJrxercr caMo cyxo-
xI4JIbe. B rpyuHrrx cyxoxr4nbrx Mofyr 6urr u [yrrKr4 qerBeproro nopsAKa.
flpoclofirz coeAzHllTenrnoft TKaHI4, pa3Aen.rrrcqr4e rtyqKr4 

"*"ruurtr-f, 3H[oreHogufi, a coep11vr-
TeJIbHas TKaHb, IIoKpbIB aloqa-f cyXoXIIJIb e, Ha3blBaeTct IIep I,ITeHonu fr .

tlr"rfi p nrglr al {'r engorglr u}
rrlarsr( II-ro nnpxgpn

rrrgorerrurrrtfI{ ff .TIJIAT EIIOB bI E E. OJIOITIIiI

nlqrur{ I-ru rropn,qra

Grpoexrae cBr3oK
cegsru r4Meror agaJrofhqHoe crpoeHlre r4 orJrrzqarorc.f, or cyxoNunzfi
P'AKA B HHX O6PA:ONAUbI B OCHOBHOM 3JIACTI{IICCKUMU BOJIOKHAMII.

Ilnornag coeAl{Hr,ITerbnas rKaHb

TeM, qTO II) IKI{ nepBoro no-



Coegu n nren b H ble rKaH ll co cneqnan bH bl M t'l ceoicrea Mu

Xuponan rKaHbPeruryrnplrafl TKaHb

leTIIKy.rlflpHLIe $erurcyJltpHLrs

r*MOIIO}IIIIIE{RNE I(JIEIKIT E

MesrcJre T otrHbDt rrFoc Tparlc rBilx

Crooense:
COCTOI,IT I{3

l) orpocrqarbrxperLIKy-
JItpHbIX KII€TOK I4I

2) perr,rKyJlflpublx BoJroKoH.

@ynrupll,t:
. o6pa3yer crpoMy KpoBe-

TBOpHbIX OpraHOB;

o lpoprr,rupyerMr.rlgooKpy-
x(eHHe reMonoST[qecKl{x
KJICTOK.

Ee.iras xcnpoBas rxaub

rrrr4poKo pacflpocrpaHeHa B opraHI,I3Me,

noAKoxrryrc KJIeTqaTKy, cUIJIbHI{K.

Crpoenue:
COCTOIIT I{3:

. rno6yrspnblx KJreroK c IIeHTptrJrbHo pac[oJlo)KeH-

nofi nunr,r.unofi rannefi;
. rlrrrorura3Ma c flApoM orrecHenbr na nepaSepuro

KJIETKV.

flpu o6pa6orKe cnfiproM JII'IuIIAII pacrBopflIorct, u

6etnn xupoBaf, rKaub npuo6peraer xuer'rcruft nu4.

@ynxuupr:

rpo(prauecxax, aMopr[Baq[oHHat, yqacrue B repMope-

ryJrf,III,IU.
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Cnuslrcrafl TKaHb

Myr{orsrrBr

Cmoenne:
COCTOIIT IuI3

1) KJIeroK-MyKoq{roB I,I

2) MexxJleroqHoro Bexlecr-
na, 6oratoro rniilIypoHo-
sofi rucrorofi n 6effroro
KOJIJIAIEHOBbIMI4 BOJIOK-

HAMI4.

Oysruupt:
. 3AIIILITA COCYAOB IIYNOB}I.

HbI OT CNABIWIBAH}Ifl'

Bypar xnpoBafl TKaHb

o6pa:yer pacnoJlaraerct oroJro Jlonaror' rloqeK, sa rpy,4unoft,

B.IIoJrb rlo3BoHoqHulca. Han6olee xoporuo Bbrpaxeua

y HoBopo)KAeHHbIX.

Crpoeqr4e:
aAr{noqlrrsl cOAep)KaT :

O IICHTPIIJIbHOPACNOJIOXCHHOESAPO,

. MHOTOqI4CJIEHHbIE JIIINI4AHbIE KAIIEJIbKII'

. Mt4Toxon[pkrpr,6orarrre uLIrMeHTaMIr qlrroxpo-

MaMLI, oKpauI,IBaIoqI'IMI4 KlIerKI{ n 6ypuil qner'

@ytrunx:
repMonpoAyKIILIt

\ 
RJIETICII

\ //r
ao.troxllll

rrsrte.ud
a$tllnorsl

'NS|IIOIFIT
I
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XpsuleBbre rKaHh

Mexrcnerorrnoe BelrecrBo

Ocnonnoe BeruecrBo Bo.rrorcua

o flporeourr4KaHbr. o KonnareHoBbre
o fnvrogaMl,rHrnl4KaHbl. o SnacruqecKr.re
o Eem<u.

o JluuuArr.
o Trauena{ xr{AKocrb - 75Yo cuporo

Beca.

1. Iua"rrnnonas

BXO.Ur,rT B COCTaB

r Bo3AyxoHocHbrx nyrefi
(ropraHn, Tpaxe.f,, 6poHxz),

t pacnonaraeTcf, Ha rroBepx-
HOCTTT CyCTaBOB I,I B MeCTaX

coeAriHeHr,rr pe6ep c !py-
Jrauofi,

I o6pa3yer cKener
:u6puoHa

\aparcrepu3yerct
I
I

I

V
::eo5ralaHr4eM B MemKJre-
lLrqHO\r BeIIIeCTBe Konnare-
iit36tr\ $u6pu.u.rl

2. Snacru.recras

BXO.trI,IT B COCTAB

o yruuofi paKoBr.rHbr,

. HocoBoft neperopo4xu,
xprqefi ropraurr
n 6ponxon

Xaparreprcyerct
I

I
I

I

V
HAJII{tIIIEM B MEXKJIETOq-

HOM BEIIIECTBE KOJIJIATEHO-

BbIX II SNACTI4qECKI,IX BO-

JIOKOH C [peOOnaAaHLIeM
IIOCJIE.4HI,IX

K;rerrcu

1. XoH4po6nacru
2. Xongpoquru
3. Xongpoxnacru

3. BoroKnucraq

BXOTI,IT B COCTAB

. MEXflIO3BOHOqHbIX /ITICKOB I,I

. JIOKAJII{3YETC' B MECTAX

npr.rKp eln e wus. cyxoxull.ttit
K KOCT{M

Xaparreprcyercfl
I

I

V
HTUII,FIUEM B MENTKJIETOqHOM

BerrlecTBe [apanneJrbHo Ha-
rrpaBJreHHbrx nr{KoB KoJrJra-

TEHOBbIX BONOKOH

Tunut xpf,uleBofi rrauu h oco6eHHocrl4 t4x crpoeHtat
Pagnn.rarcr 3 luna xpaqenofi TKaHr,r

Grpoerre rrarhHoBoro xpe qa
I:'se6:<socrb xpsqa rroKpbrra Ha.qxpflrrlHuqefi, o6pa:onannoft coegunrarenrnofi TKaHbro pr co-
JT:'rmeir rr3 .f,Byx cnoeB :

. Hap\iriHofo 
- 

6onee rrJrorHoro, coAep)Karqefo KpoBeHocnbre cocyAbr r,r

. . tsHlrpenrrefo 
- 

pbrxnofo, coAep)Karrlero MHoro xon4po6nacron.

rlu,;nmm:umua He BcerAa co Bcex cropoH noKpbrBaer xprq. Tar, ua cycrannoft rroBepxHocru, o6-
Ji@umtspc1.-\ffi B trO-lOCTb CyCTaBa. €0 HeT;
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XaparrepHofi oco6eunocrbrc xprqenofi TKaHr.r.f,BJrrercfi pacrrono)KeHr{e KJreroK rpyrlraMla (uroren-
rrbre rpynru). Onn npeAcraBJrrror co6oft xnero.{Hnft 4u(p(pepou. 3rw rpynnbl oKpy}KeHbI KapKacoM

rr3 KoJrJrareHoBbrx BoJroKoH, [pon]rTaHHux arr,ropoubrM BerrlecrBorvr. Borpyr MonoAblx KJIeroK BeIIIe-

crno orccnSltJrbuo, a 3areM rrorBJrrercr u 6asoSranrnsIfi cnofi. 3ro o6r.scnterct HepaBHoMepHbIM

pacfipeAenenaeila 6emos n HruKo3aMr,rHofJr[KaHoB B Me]KKJIeroqHoM BeIIIecrBe xpflqa.

rffilrflgottrf,fb.r

Eqe oruroff eaxnoft oco6ennocrbrc xprrqa flBrrflercr, or"yr"r""" B HeM cocyAoB. fftaranue xptIrle-
Bbrx KJrsroK-xonAporlr4roB ocyrqecrBlrrercr rryreM arQQysun BerIIecrB rI3 cocy.{oB HaAXpIITIHI{IIrI.

Oco6enxocrl4 crpoeHur gnacrurrecKoro xprqa
3lacrraqeclulfi xpxuq prMeer cxoAHoe crpoeHne c rpraJruHoBbrM xprrqoru. Baxnrrru orJIIlqLIeM.f,BJIt-
ercfl Hannqrre B MexrKJreroqHoM BeluecrBe 6onrnroro KoJII,FIecrBa gracrl4qecKux BoJroKoH.

rfroreililblE rP]flrr,r 3JGTET|ITEGIEI|E
TJIETIOIE DOJItrIEilil

Oco6exxocrl4 crpoeHnf, BonoKHl,tcroro xpf, lr;a

B eororcrficroM xprqe BoJroKHa co6paHrr B rrapairJreJrrHo pac[oJro)Keuuble
rrlrqKaMll paclonararcTct lrcofeHHble rpymlbl KJIeTOK.

Ha4xpxqnmla orcyrcrByer.

rD rKH, MeXAy

1.

2.

Mexanngubr pocra xpf,qa
I4nrepcruqnanrnrrfi pocr xprrqavrer 3a cqer:

. AeJreHr4fl MOJTOAbIX KJIeTOK, paClOnOXeHHbIX B TOJTIIIe XptIIIa;

. NPOAYKIJJdVIVT:N{VIMEXKIETOqHOTO BEIIIECTBA.

Auuosnrluouurrft pocr xprrqa o6ycnoureu:
. AeJreH[eM KJreroK B[ryrpeHHero (xougporeHnoro) cnofl HaAxptITIHLIIIbI ;

. Bbrpa6orroft irrexKneroqnoro BerrlecrBa rr HacJIoeHrreM Ha cylqecrByloqnft xprq.
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Xaparrepz3yercf, eHcoroft crefreHbro MuHepaJrr,r3arl[r.r MexffiJreroquoro BeruecrBa.

Mexrc.rrerorrHoe BeurecrBo

Ocnonnoe BeuecrBo

o flporeorJruKaHbr
o lnzxonporer4Abr
o HeopraHr.rqecKr4ecoeAr,rHeHr,rrr

Bo.rorcrra

Konnaren I runa

Klerrcu
I

I

+
1. Ocreo6nacru
2. Ocreoquru
3. Ocreomacrrr

Octeo6racru (npezlayqecrBenHo) z ocreoqr{Tbr (uesnauvrenrno) ocyrqecrBnrror cr4HTe3 Mex-
KJleroqHoro BelrlecrBa. Ocreornacrbr pa3pyrnaror MexKJrerorrHoe BerllecrBo.

Peruxy.no-Qudpourar (rpy6ono.nonnucrar)

o fly,rxra BoJroKoH pacnonoxeHbr B pa3Hbrx
HanpaBneHurx.

rl;r acru uq aran (ronrcoBoJronHrrcran)

Bonorua paclonoxeHbr [apaJrnenb-
HO B KOCTHbIX IIJIACTITHKAX.

ocTeoqllrbl

o Hesperat KocrHat rKaHb cylqecrByer B opra- o 3penas KocrHar rKaHb.
HLI3Me BpeMeHHo. . O6pasyer roclrrrft c1eJrer.

o Coxpanflercs, Bo B3pocnoM opraHrnMe:
- edrusu qepelHbrx rrrBoB,

- e:y6uux iurbBeoJrax,

- B KocrHoM na6upnnre BHyrpeHHero yxa,
- B Mecrax nprrKpenneHr.rfl clxoxrttluit u cBr3or.

ilJracruu.raraq KocrHafl TKaHb cocror4T rrg KocrHblx rrJracrrrHoK gro crpyKTypHo-
$yllrqnoHilJlbHble eAI4HI,IIIrI rrJlacrr,rHqarofi rocrsofi TKaHu. Kocrnag rrJIacrHHKa cocrour Ir3 MrrHe-
panI,I3I4pOBaHHOrO MelKKreTOqHOfO BeIIIeCTBa r,r OCTeOTIT4TOB, JreX(arrII{X B rrOnOCTtX Me)KKJTeTO!rHO-

fo BelrlecrBa. KonnareHoBble BoJIoKHa e rocrHofi nJlacrr{HKe pacnonafarorc.{ flapanneJlbHo. Kocr-
HbIe rlnacrl4HKt4 Moryr (popnauponarb cprcreMy 3aMKHyrbrx KocrHbrx rrrracrvt:n, oKppraroqux co-
cYa 

- 
ocreoH.

Kocrnas rKaHb

Tnnur KocrHof TKaHI

I +

3r



Pasnonnlnocrn rcocreft

\|'
rpyduarnte rrJrocnne

B Koropblx npeo6na4aer KoMnaKTHoe BelqecrBo B Roropbrx npeo6na4aer ry1uaroe BetqecrBo

CrpoeHue rcocrefi

-_\,
KOMnaKTHOe BerrlecTBo

Cocrorzr zg:
KOMfTaKTHO yJIOX{eHHbrx KocTHbrx mIacTIlIHoK,
o6pasyroqux:
. Hapyn(Hble reHepaJlbHbre rrJIacTr4HKIt,
. ocTeoHbr 

- 
KocTHbre rlr4nr{HApbr, oKpy_

xaroqr{e I wm 2 rponenocHbrx cocy,4a,
. BCTaBOqHhIe [nacTI4HK]I, ne]KaIIIUe MeX_

,4y ocTeoHaMI4,
o BHyTpeHHI,Ie reHepaJrbHhre rrJracTr4HKI4.

IlfinepsqHBle rc$eEEr

ficTe0HoB

nl,onsHo(rrbrft coca'g n
rqr o 6 ngarouqenr r{ilHaJre

rffBetrlcoE KaH{-rr

rrpugornrrrrft eper
otTeoIIa

xpnner'romtllii
focvg

I{OICTII6IE
rL]IACT'IHI{TI

ry6uaroe BerrlecrBo
Cocrorar ng:
pbIXJIO ynOXeHHbIX KOCTHbIX nJIaCTLIHOK:

. KOCTHbIENJIACTI4HKIT

o Br4Aorr3MeHeHHhIe ocreoHbl, o6pasytor ne-
perrJreraroquecr rpa6erynrr, orpaHzrrr4-
BaroI]Iue

. KpynHbre rroJrocTH, B KOTOpbrx pacrroJrar-aeT_
cs xocrnrrft Mo3r.

IIfiPlar{HDIe reHepfilEll$rfr rLTra[TrrHKII

KOMTTAICTII$e EeuIetTBo

ry6'raroe BerrlecrBo

ff oHIIeIITpIrEr#*Hrr }fl frilrJroiE{eHrlEre
I{OITIIbIE ILTIAf THHITI'T OI]TFOHOB

JZ
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Gxenaa crpoeHuf, gua$usa rpy6varofi rocru
Cnapyxz Kocrb [oKpbITa coeAlrHl{TeJrbHorKaHHofi gnyclofiHofi naArcocruuqeft, Bo BHyrpeHHeM
cnoe Koropofi pacuonaralorcr ocreo6:racru. fIoA Ha,4KocrHr4qeff pacnonataercs. cnofi napylxHbrx
reHepaJrbnblx rlJlacrl{norc. MeNAy HrdMrz 3irJrefaK)T npo6ogaronllle KaHaJrr,I, rro KoropbrM r,r3 HaA-
KocrHIrIIhI BHyrpb Kocrlr BXoArr cocyAbr r4 [poHr4Karor noA pa3HbrMr{ yfnaMr.r KoJrJrafeHonrre (npo-
6o4aroqne) no:ror<na. fny6xe pacnonafarcTcr ocreoHrr. Ocreos crrcreMa 3aMKHyrbrx Ko-
crHbIX rIJIacrIrHoK, orpyxtarcIqvrx 1 utu 2 KpoBenocHbrx cocyAa. flpocrpancrBo MexAy ocreoHaMr,r
3arlonHtlor BcraBorrHble rrd'racrrrHrcra. OHn o6pasyrorcs B pe3yJrbrare pa3pyrrreHrzr crapbrx u o6-
pa3oBaHuq HoBbIX ocreoHoB. [a:ree cneAyer cnofi nnyrpeHHr{x feHepaJrbHbrx nJracrnHoK, a 3a-
reu ryduaroe BerrlecrBo.

ocTe0H
Kitr#Ltr ocTeolxa

ETqITPEHHIIE TEIIEPAJIEIILIE

I*LWOITTIIEIA II.IXACTIIHI{II

Kpoeerrocubul cucyg
IIairyOITIII{LFI

IHIIOf,T

I{OMIHTICTHOE
Eeu{ef,rno flo B.f. Erulceeey, IO.H. Afrarraf,beEy

eu6puoxafl bHbtfi ocreoreHe3
B rr4erarur 2 runa rnrbpraouaJrbHoro ocreoreHe3a :

nenpxnroft
pa3BrrTrle KocTr4 Ha MecTe xprqa

flpnuofi ocreoreHe3
(paseurrae Kocrl4 t43 Me3eHxhMbt)

\Ie:esxuua 
- 

TKaIrb, cocro-alllar I,I3 AaneKo orcrarorrrkrx Apyf or Apyra orpocrrrarbrx KJreroK,
::-rHraKTl{pyrcll{flx MexAy co6ofi orpocrKaMu. llpoqecc oKocreHe]H:Afl. 

- occu$ulcaqvkr lcla-c.kr]Haer-

:.r c Qoplrl4poBaulrt ocreoreHHr,lx ocrpoBron (qenrpoB oKocreHenvx). 3ro upoucxoArrr B pe-
:'''.lbTaTe pa3MHoxeHl4t Me3eHXI4MHbIX KIIeTOK e1nuSu Kafrr4nnrpos. Knerr(I,I OCTpoBKoB OKpyrnfl-
:--':c.q, ux orpocrKl4 yronrqarcrcs. oHu npoxoArr cTalrrrc ocreofeHHbrx KJreToK, 4ra$$epeHri[py-
1:; B ocreoOnacru. Ocreo6nacrbr cr4HTe3r4pyror opraHztrecr<uft uarpuxc rocrnofi TKaHpr, oKpy-
:::nTc.s HM 14 rlpeBpalqaroTc.f, B ocTeorlr4Tbl, pacnoJroxeHHbre B JraKyHax, rax o6pa:yeTcr KocTHaf
lpaSexyna, cocroflua{ rzs rpy6ononorcnvcrofi r<ocrnofr TKaHrr. TpaSery:ra oKpyxeHa ocreofeH-
:::-l"II1 KJrerKaMr{ n ocreo6nacraMr4. 3a c.rer pa3MHox{eHr4fi ocreofeHHhlx KJreroK o6pasyrorc.f, Ho-
::.3 c"lou ocreo6nacroB, Koropble cr4HTe3r,rpyror KocrHufi uarpnlcc 

- 
TaK rrpot4cxoAr4T pocr pr

- , --.tlueHve rpa6exyri. O4nonpeueHHo lrAyr rrpoqeccbr pesop6quz rocruofi TKaHrr. Pesop6qnx
; -:ttI c noBepxHocrlr ocyqecrBJr.rrercr MHoro{IepHbrMr4 KJrerKaMIr ocreonJracraMr,r. Ha paHruax
:::*IIqx ocreofeHe3a rpa6erynu o6pasonaHbr perrrKylo-$u6posHofi (nespe:rofi) xocrnofi rKaHbro,
, .,. *5o.ree no3AHI,IX cra1vrflx oHrr 3aMeH.flrorcr spenofi rrJracrr4Hqarofi rocrsofi TKaHbro.

rrpflMorr
PA3BIITIIE KOCTI4 HA MECTE ME3EHXIIMbI

ryfi.raroe

JJ
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Henpnuofi ocreorene'b
(o6pasoeaHue Kocrt4 Ha Mecre xpnqa)

B upoqecce pasBrTkrs. eru6pzona MJrsKoflr,rraroqero B Tex Mecrax, fAe rro3AHee 6yayt KoHeqnocrr4,
rlotBJlslorcs ne6onrnu4e [or{KI,I KoHeqHocreft, o6pasoBaHHble Me3oAepManbHLIMI4 orpocrKaMr4,
loKpbITbIMLI gKToAepMoft. 3areu B rrorrKax flo.f,BJrrrorcr Me3eHXlrMHbIe KJrerKI,I, 3a cqer Koropbrx
$opvrupyerct xpflIrleBafl MoAeJrb 6yayrqeft Kocrrr. Mo4enr rroKpbrra 4eyxcnoftHofi Ha4xpxrrlHrr-
qefr, eo BHyrpeHHeM cnoe roropofi HaprAy c xo4po6nacraMr4 pacflonararcrcr ManoAz$$epenqn-
poBaHHbIe ocreoreHHble KJIerKIr. Cre4yer orMerrrrb, qro HalpaBneHrae ara$(fepenrlr4poBKrr ocreo-
feHHbrx KJreToK 3aBI.dCLTT OT rrapquanbHofo AaBneHr4s Kr4cnopoAa:

MaJro Kr,rcJropoAa

xongpo6"rracrrr

MHOfO{uCnOpOAa

ocreo6racrsr

flpoqecc oKocreneHkrfl.lrrarrvtnaercr B rleHTpanbHofi.racrz guafuusa r.r BKJrroqaer s ce6q 2 craguu:
1. Ilepnxon4paJrbHoe oKocreHeHue (o6pasoBaHr4e xoctrofi MaHx(erKV Ha rroBepxHocrr.r

4raa(prasa).
2. 3nxongpaJrbHoe oKocreHeHue (o6pasoBaHr{e Kocrr4 Ha Mecre pa3pyrnarcqefocr xprua

BHyrpr4 gwa$usa).

llepuxon4panbHoe oKocreHeH he

B qenrpa,nrnofi .racu guaSuza pa3pacraercs HaAXprqHr4rIa, .rro o6ycnoBneHo pa3pacranrreM co-
cy4uuoir cerll. VsenlaqeHl4e rlnoqaArz KarrrrJrJrrpnoro pycna B HaAXpflrrIHr4Ue rrpr4BoAr,rr K yBenkr-
qeHI,Irc crenenl4 oKcl4reHarlvrvrMaJrorkr$@epenrl[poBauHbrx ocreoreHHbrx KJreroK Ha.qxprrrlnvrlsr. B
grI4x ycnoBl,I{x oHIr au$$epenrlr4pyrorcq B HanpaBneHr4u ocreo6nacron, Koropbre, B cBoro oqe-
peAb, o6pa:yror Ha floBepxHocrrr gvtaSusa Kocruyro rKaHb - rrepuxonApaJrbHyro MaHxerny.
MaHxerna rrperlsrcrByer flpoqeccy au$$ysrar.r rrr.rrareJrbHbrx BerrlecrB K xprqeBhrM KJrerKaM rIeH-
rpa-uruofr vacrn Aua$uza. Xprqenue KJrerKV B rleHTpanbuoft .racrz gua$usa Ha6yxaror, pa3py-
llarorcq, a Me)KKJreroqHoe BeruecrBo Mrrnepzrnr43yercr (nysupvarrrfi xprq).

Ocreorennbre KJrerKrr
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I cragnx: flepuxougpam'Hoe oKocrer{efi rre

3m{0rI3
HalGpflrsntq*

rna^rmrourri xpnrl

rrondrarrnt xp.mrt

rryrrrpuartfr xp.mrl

flrPrfi oIIAIf aJrBHAt MarrStTIt fl

HAJI{OCTrn|IIa

oct:eo6.nacttr

Mera0u3

.u{a+us

MerarDIIS

ernl(DHg

exxou,qpan bHoe oKocreHeH ne

r{epe: orBepcrr4fl B Kocruofi MaHxerKe B pa3pymeHHblfi xptq cpeAHeft qac"Ikr [vaqkrsa Bpacraror

cocyAbr c oKpyx{arcuefi l,tx Me3eHxr{Mofi, ocreoreuHblMt4 KJIerKaMI4, ocreoKtlacraMl,I. OcreoKJlacrbl

pa3pyrlarcr (xon4ponr43) Mr4uepaJrv3oBaHHbrfi xpxq, a ocreo6nacrbl crpo.lr 3HxoHApaJrblrylo Ko-

cTHyro TKaIIb.
B cocrase sHxoHlpanbHofi Kocrr4, B orJrr{que or nepuxoHApanbHofi rocut, [pucyrcrByer MIrHepa-

Jrrr3oBaHHbrfi xpxq. O4uoepenaeHHo c gHXoHApiLnbHbIM oKocreHeHVeM Ha\II,IHaercfl rrpoUecc KpoBe-

TBopeHr4f (Sopuupyercr KpacHbrft rocrrrrrfi Mo3r). BcneA 3a AI4a$I,I3oM TorIKI4 oKocreHeHl4t notB-
r-srorc.s II B 3[Ir'tspr3ax:

I[ cragxx: 3nxougparmnoe onocrerleuue

HAJFTflIgNilIA

rnamrrourni xpmrl

crondrarrri rlmq

rrysr4rrarrdr xpmq

rpacrnni nocrrrni
MOSr

xrfiollqpa.rlltHaE ItOtTb

IItutocTrtrtrIa

nepHxollqpa.Itr Has MaIIseIHfl
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Muru.leqnule rrann
Mrrnre'Iurre TKaHLI crrelll4iulrr3rrpoBaHHhr na (fyHnqnu coKparqesus. LIx crpyKTypHhre eAr{Hr4rlbr
coAepx{ar 3HarII4TerbHoe KonuqecrBo coKparr.rrenbHlrx 6e;rKoe ra vurpo$r{naMeHToB, Koropbre
Moryr $opnauponarb c[eqrraJr[3r,rpoBaHHbre opraHenu 

- urzolpz6pHnnrr.

K.naccuQuKarlrrfl MbrrrrerrHbrx rxaneft

IlouepeunonoJrocarafl

. o6pasyer cKeJrer-
Hbre Mbrrrrrlbl,

o uMeeTcfl B nI{IIIe-
BO,IIC I,I 

'3bIKE.

Cepgevnar

. o6pasyer Mr{oKap,q,
o rpl4cyrcrByer n cpe4neft o6onoqre

creHKr4 ycrbr aoprbl, nero.rHoft apre-
pvnn nepxuefi nonofi seHe.

I"rralrcaq Mblurerlnas

BXOAI,IT B COCTaB

cTeHKr,r BHyTpeHHr,rx

tloJlbrx opraHoB I4

cocyAoB.

Pagnrre rI,InbI MbIlrerIHbIX manefi orJrl{qalorcg crpyKTypHbrMl4 eAI4Hr4rIaMLI, KoJrr,rdrecrBoM 14 pacno-
JroxreuneM s4ap, crpyKTypofi cor<parurraoro arrnapara.

llonepeqHonoJrocarar cKenerHafl MbruJeq Han rKaHb
Clpyrrypno-(pyHrcquouuurbHat eArrHrrlla nonepeqHononocarofi cxenernofi rraHrue.rHofi TKaHkr -cl{MrlJracr [JII4 no-ApyroMy 

- nolepeqHorroJrocaroe MbrrrreqHoe BoJroKno. Curr,rnnacrbr [peA-
craBJltlor co6ofi rraraHTcKl4e IILITorIJIasMaruqecKr.{e o6pasonamprfi. c 6onrruurra KoJrprqecrBoM rAep,
nexaqux no nepH$epnra.
Curunnacru oKpyxeHbl 6asanrHofi rvrerra6panofi, troA roropofi pacrroJrararorcr MeJrKr4e oAuo.rAep-
HbIe KJIeTKI,I - MrlocarreJrrrrbl, 3a cqer ux nponu$epar\krvr, av$SepeurlktpoBKr4 14 rrocJreAyroqero
cIrzrflIIurfl.I4Aer npoqecc pereHepaq[r,r MhrrrreqHbrx BonoKoH (cztvlnnacroe).
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Tun rrcanu CrpyrcrypHafl eAr{-
HIIUA

Ko.uuqecrBo flAep rr
}Ix pacnoJro)r(eHrre

Corcparuurrfi anna-
DAT

Ilonepe.rnotroJroca-
TAff CKEJICTHAfl MbI-
ItrCIIffAS TICAHb

Cnprn.lracrrr 1000 pr 6onee -rrAep ro
nepra(p epzu cr,rMrrnacra

Muo(pz6pnnnu

Irranrcag MbrruerrHas
TKAIIb

Muoqnrrr OlHo rApo B rleHrpe
KJIETKI4

ArrzHosrre 14 Mkto3tr-
HoBbre nalmpo$una-

MEHTbI

Cepge.nrafl Mbrrrreq-
HAfl TKAHb

Kap4uonnuourrrbr Oruro vnvr Aria flrpa
rIeHTpe KJTeTKU

Mvrolpn6pvnnu



&lErrrrgrglg* B 0.troltHo

xllg{llrll$nft

I{tr}{rBHH{r+r{br# f, ofiFrr

B cserosorr Ml4KpocKorre cr4MnJracrbr BbrrulflArr rrorrepeqHo r.rcqepqeHHbrMr4. 3ro o6rscurercr reM,
qTo B rIeHTpe cr4Mnracra Jre)Kar Mlloouopl{Jurbr (coKpaTnMbre Hr.rrqarbre o6pasonauut), coctox-
IIIIe I43 qepeAylorqnxcr reMHbrx r.r cBerJrhrx.qucroB. B nexaqr{x Apyr noA ApyroM rranoSrz6prannax
pacEonoxeHlre ToMHbIX r,r cBeTnbrx ArrcKoB coB[a.4aeT.

o*nor$rnfip*.r*rrfiaraffirra.u
*re*r6paxa

ICJIETI(fT

fi;ITHJLItrIT

flffin BoJror(Hfi. f:ruioH{ttrTrlrfl

IIo A.H. Crypgrrcrotvry c rfilueHerrlrflBrr{

Crpoerre Muo$n6pnrrbr
B cocrane Ml4o0ll6pl4Jrrbr BrrAHbr rrepeAyroqrrecr reMusre (aulrcorporrrrbre ArrcKrr A) n cnernue
(urorponnble I) p.krcKrt. B qenrpe rr3orporrHoro ,ur{cKa uMeercr reperopoArca (renoQparMa T). B
TeMHoM IIacKe r.rMeercr 6onee cBerJrar sona (H-noJrocKa), [o cepeAr.rHe H-[onocKpr pacflonaraercs.
Me3o(bparMa (M-;ruuun).

fltrneltEqHfiIIoJIacflTfl e MBrrrregH0H BfiJI0I(H{r

lom$ffipr.trtnr

,rprn Igax A

mmfiffigilfi.rxa
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F!,r

V.racrox rrauo$n6pxJrJrbr, 3arJrro.rennHfi Melx.qy AByM{ reloQparvrauu
4pyrofi renoSparuu), nasunaercr capKonrep. CapxoMep BKJrroqaer B

rporrHofo.qrrcKa r4 Ar4cK aHrr3orponnuft (capxoMep: %l - + A+ %I).

IFrtx I H nn"nocxn
.l*tuol

(or o4uoft reno(pparnau 4o
ce6.a Ane noJIoBr4HKr4 rr3o-

s.rrre A

nn'rntfrl$pr.rrrna

rtm T{fl} },'I nn"uucrca
"*,:.--,-v.-.',@*

*fipxonleil

Grpoenrae capKoMepa

B cocrane capKoMepa rrMerorcr aKTr{HoBbre r.r Mrro3r4HoBbre MrrKpo$unaueHrur. Ouu pacnono}r(eHbr
cneAyroquru o6pasonr:

. aKTLIHonrre $znaueHTbr npr,rKpelnrrorc-fl x rero$parMe, rrAyr B cocraBe r43orponHoro Alac-
Ka I4 npoAoJrxrarorcr B aHu3orporrHoM Ar4cKe Ao ypoBHr H-uolocru;

. Ml,Io3t4Honue $znaMeHTbr pacnonararorcr roJrbKo B aHr43orponHoM (renagoru 4ucre).
Taxrau o6pasotr,

o I43orponnsrfi (I-azcx) cocrorrr roJrbKo rB aKTrrHoBrrx $znaueHToB;
o &Hl43orpounrrfi gucr (A-4ucr) cocrorar rr3 aKTrrHoBbrx rr Mkro3r,rHoBbrx $unanreuron;
o cBerJlat sona (H-nonocra) cocrorrr ronbKo H3 Mrro3r4Ha, nppFreM n o6nacru M-nnHnu rruo-

3r.ruoBbre Sunauenru yronrrleHbr.

L?I
f, s e r ne, a.ff nrrilrp 0 fi r{ oilr,rx

3,uex rp nr+rfl"n r\lr.u{p 0 fi r{ trrrrrfi

rhrrro?r.ruon br e rru.ro tfirluatlrerrr bI

irrc rr'rHoe Lr e uurn drrrnameHr rr

Grpoeune aKTrHoBbrx Muo$nnaMeHToB

B cocras aKTr{HoBbrx inzoQnnalreHToB BxoArar 3 eu4a 6enros:
. AKTUH,

O TPOTIOMUO3I4H,

. TponoHIaH.
Ouvr uocrpoeHbr cne.qyroqraM o6pasorra: qenoqKla rno6ynxpnbrx MoneKyJr aKTr4Ha o6pasyror Aeofi-
Hyro cnlrpanr, n xero6rcax erofi ctturpurv yno)KeHbr MoJreKynbr rpo[oMrro3nna. K HVM Ha rrpaBrdnb-

Hbrx paccToflHrrflx Apyf or Apyra [pprcoeAr4HeHbr MoneKynbr TporroHr,rHa.

lr?I
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TOJIOBKH MHDSHHA IIBOCTbI IIILIOSHHA

Gapronna3Maruqecraf, cerb
BaNnoe $yHr<quouaJlbHoe 3HarIeHlIe B cI4MrIJIacrax vMeror KaHaJrbI T-cucreurr, onrz o6ecneqr4Ba-

lift:fpoe rpoBeAeHrre roreHlluuna yeftcrBvrl, yqacrByror e.Ndera6orr43Me rrouon (n uacrnocru
Ca'-). B cocrae T-cncreusr BXoAflT:

1. T-rpy6ovnu, Koropble o6pa-aonaHbl Brurqr4BaHrreM aapKoJreMMbr BHyrpb currrunacra (nce-
rAa Brrrlrr.rB aurre Ha ypoBHe reno Qparlmr nrno$z6pzllu).

2. Eonsurrae repMrrHaJrbHbre rlrlcrepHbr rna4rofi gH.4oflna3Marz.recrofi cerl,r, pacloJro)KeH-
Hbre c ABy( cropoH or T-rpy6o.mu.

Mzogzuoerre uuo$t rnaMeHTbr
r.r 4nrauurrft xBocr. B coqrase
JIeJIbHO, qacTI4rIHO [epeKpblBat

IIo R. I{ristic

Onucnr,rreJrbHbre
(rpacHue)

MbI[IEqHbIE BOJIOKHA

I runa
KOTOpbre xapaKTepr{3yroTc{ :

o BbrcoKr4M COAepxaHr,reM Mr4of_
no6una pI rJrI,IKoreHa,

o errcorofi aKTrzBHocrbro Sep-
MeHTOB CyKrlr4HaTAefr4AporeHa_

su (C{f), AT(Dasu MeAneHHo-
to TVna.

(6enue)
MbI[IEqHbIE BOJIOKHA

II rnna

AT@-asofi 6rrcrporo rvrna,
rroBbrrueHHbrM COAeplKaHLreM rnr,IKo-
feHa,

MeHbrlrrrM coAeplraHr4eu narzorno6z_
Hdt

6onee nzsxofi aKTr{BHocrrro Cnf.

Grpoenre Muo3l4HoBbtx MltoOuraMeHToB

cocrotrT [I3 MoneKyn MIro3I4Ha, Ko)KAat V3 KoTopbIX uMeer lonoBKy
Mr,ro3r4HoBbrx sn6punn MoneKynbr Mr4o3r.rHa pacrroJrararorc.fl rrapan-
Apyf Apyfa, [pr4 sToM rOnOBKr.r HarrpaBneHhr oT rIeHTpa.

T eITMI.TIIA-rrttrEr e l+.rr T eplrEr
T- rpydovnrr L- x arra"inqrr ]Hgorlrrasrsrarrrrecxort *srr.r

r+urodrlr6pu,rerrrr

f irpIioJIeldllltl

L- rcarra,rnrlar

T- rpy6,rvnrr
L- raaalnqar reprtruaJrErrbre r+tcrepulr

lrrgorlrtaSrrarr.Frecxori cerrl

Crpoenre cKenerHofi ruulurqul
B cocrae MbIIxtIbI BxoA-{T pa3Hble MbIIrIeqHbre BoJroKHa, o6na4aroqple HeoAI4HaKoBofi cunoit,cKopo-
crblo I4 AnlrreJlbHocrbro coKparrleP'uitu yroMJlteMocrrro. Ha ceeroouruqecKoM ypoBHe pa3nlzqaror:

o

o

ilepexognrre
$opusr

MbIIIICqHhIX

BOJIOKOH

npoMexyToqHEre
(poprrau.

MbIIIIEIIHbIE BOJIOKHA 3 rNrrON

fnulcolnrnqecKue
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MopQo$yHKIInoHaJIbHofi egzuraqefi crenerrrofi usrurqrr frBrflerct MrroH. OH sKnroqaer R ce6s
MbIIIreqHoe BoJIoKHo (cnrramacr), orpyxeHHoe cerbro KpoBeHocHbrx Ka[vJrJrrpoB r.r HepBHbrx BoJro-
KOH, Jrexraqrrx B ToHKofi upocnofiKe coeAr,rHkrrensuofi TKaHr4 SHrOMrI3rru.
Clruunacrrr, co6panurre B ilyrIKI4, oKpylKeHrr coerr.rHrrrenurofi TKaHbro - ileprrMr.r3rreM. flyrr<z
noKpbITbI o6oroqxoft ng unotnofi coeAr.rH[Tenrnoft TKaHr4 - SrrrrMrr3rreM.

rrnaw.rsHii

Crpyxrypuofi e4znuqefi
Mr{oqnTbr.

Gepgeq Han M bt uJeq Har rKaH b
cep4evHo[ Ir,rHrue.rHoft TKaHrl .flBnrrorcr MbrrrreqHbre zureTKr4 

- 
KapArro-

e"6pryuouI{rbI

)KeJryAorrKoBbre rlpeAcepArrbre neftcnrercepnrre fipoMexyrorrHbre BoJroKHa
Ilypnunre

Pa6oqre KapAIroMI,IoIII4rbI LIMeIor nprMoyroJrbrryro Sopvly. Knerrrz [poqHo coeAr.rHeHbr KoHerI K KoH-
I{y raK, uro o6pasyror elIzrryro KreroqHyro cerr ($yHxrlt4oHanbHbre BoJroKHo ulEoxap4a). Taruu o6pa-
3oM, rIoA ((cepAerIHbIM BoJIoKHoM) cne4yer [oHrrMarb qeiloqKy KJreroK nprMoyronrnofi $opruu.

EOJIOH,HO htHOI{ApEA,
oEpatoear+roe

I(AF#{OMI.Itrr$,rTa*rH

fpannqa AByx KapAIaoMI,IoIIIrroB B rleflotrKe Ha3brBaercr BcraBoqnbrMrr /IrrcKoM. B cocrae ecra-
BOqHbrx AI4CKOB BXO,4.rrT:

a) KneroqHble veu6panrr coceAHlzx Kap.{r4Mproqr4ToB, yno)KeHHbrx KoHerI B KoHerI;
b) KreroqHbre KoHTaKTbr:

o HeKcycbl (rqenenu4nble KoHTaKTrr), o6ecnequBaroul[e flpoBeAenr.re HepBuoro r.rM-
nynbca oT KIeTKr.{ K KJreTKe;

o,qecMocoMhr, o6ecueuvBaroqr4e MexaHr,rqecKyro cBs3b KJreroK;
c) 3oubr fipr{KpenJreHr,rr lruo$ra6pznn K ur4ToneMMe.
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gerL{0f onlfi
IIIEJIEBOft

tr(OIITflIiT

nurntftrlfipr*u.nrr

Crpyrrypno-$ynxquoHaJrbHbre rrarrbr KapAHoMr.rorIr4ToB rrpoBoAflIllefi cllcreMu 6yayr rloApo6Ho
paccMaTpr,rBaTbcr B pa3Aene cep,qeqHo-c o cy ALrcT afl. cI{cTeMa.

l-nagrafl MbnueqHar rKaHb
fna4rax Mbrrrrequar rKaHb noKaJrr43yercr B creHKax nonbrx BHyrpeHHr4x opranoB ra cocyAoe. Ona
paclonaraerc-f, B HecKonbKo clo€n, Koropbre rroApa3Aen{rorc.fl Ha n) rKr.r. flyunn oKpyxeHbl co-
eAr4Hr.rrenbnofi manuo neprrMrr3rreM, B Koropoft npoxoAflT cocyAbl r.r HepBHbIe eorolua. KaxAufi
ua.qrHfi Mrroqur oKpyxeH 6asantHofi vrena6pauofi, B Koropyro BnnereHbr MHororII4cneHHbIe perl{-
KyJr{pHbre BonoKHa. B rraerra6pane ecrb orBepcrrrr, e o6racru Koropblx MexAy coce.qH[rMll MLIoqu-

rauu o6pasyrorcs rrleJreBrr4Hbre KoHTaKrsr (Her<cycu).

fiofif:frI

r.un-ry ntvlbnn*qllBre r{se Tr(!t

fimrn

n*pequmrdr

I{epErr[e E0Jrur{IID

Mzo(pn6praJrJrbr B fna.4Kr.rx Mr4oqr,rrax orcyrcrByror. B quronJra3Me ecrb aKTrrHoBbIe Su,lanaeurur,
npr4KpelneHHbre B HeKoropbrx ) racrKax r ueu6pane KJIerKI4, Ia cno6oAHo Jlexalque Muo3I{HoBbIe
uuoQralaueHTbr. flepepacnpeAeJreHrle aKTr4HoBbrx r.r Mr4o3r.rHoerrx uuoSrznaMeHToB Ha6ruo4aercr
rrpr4 coKparqeHrru fnaAKoMbrrrreqHbrx KJreroK. flpa corparrleHr4r.r KJreroK ux xon$urypa:q:aflv $opua
r43MeHflercr. fna4rax MycKynarypa r4HHepBr{pyerc{ BeferaruBHofi uepnuoft czcreuofi n nosrouy
.rrBJrrercfl Herrpolr3Bonruofi, cnoco6noft Aonfoe BpeMs ocraBarbcr lracrr4rrHo coKparueHuofi (no4-

Aep)Kr.rBarb roHyc).

fir{ Tr.rr{ou Br e rlrr"rnarurnrrr ar &rrrfi Tlrrrna u e rf,rrrunnr*rrr br

tsr{rfi parcJratrJrEHrirH rqrr'r fi nr{p {ru{eHr"ilr
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HepeHaR rraHu
Ocyqecruter peryntqurc,qefiTeJlbHocrlr opraHoB u mauefi, rrx B3a[MoAeficrs[e rr cB.fl3b c oKpy-
xaroqefi cpe4ofi. Hepnuax rKaHb cocror4T tr3:

Hepnnrrx

cnoco6nrrx:

KJreroK - neEpouon

I
I

Y

K.rrerorc rJrrru - neftpornuoqrrroB
I

I

V
co3AaroT ycnoBr,rr Anfl :

. pa3Br4Tua Hefiponon
o (fynrqvoHr.rpoBaHr.rxHefiponon

. BOCnpr4H[Marb pa3ApaxeHrre
o eos6yxrarbcfl.
o eHpa6arbrBarb uepenufi lrMrrynbc
. nepeAanarr nos6yxqqeHr,re r Apyrurvr uefi-

poHaM unz pa6ouuM opraHaM

Grpoenue neiponoe
Hefiponu 

- 
glo orpocrqarhre KJrerKra, cocrorrqrre H3

qApa

KpynHoe, cBeTJroe, coAopxcfiT:
. 3YXPOMATVH;

. xopomo BbrpaxeHHoe rA-
pbrruKo.

neprrKaprroH

AIIITPIIT

nrpl|KaprroH

ffAIro

ueftporrJra3Mbr
({zronnasuu nefipoqzror)

coAep)Kr.rT:

o opfaHennrr o6rqero HzrsHa-
IIEHI,IJI;

. CNCqIIAJIbHbIE OP|AHEJIJIbI -
uefipoSn6pvrrrrrbr.

I{zronnasrua nefiponon

HeBprrJreMMbr
(rua:rraoneulrrr nefipoqvron)

coAepxr4T:
. peqenropnbre 6enrv;
o uHTerpaurbHble 6e.nru;

(pyHnqlrounpyroqrre KaK

uonno-us6ilparenbHbre
KAHAJIbI.

noApzB.4enflercfr, Ha:

aKcorrJra3My
(qzrounasrray orpocrxon)

AI{COIUIilIMfl

arccoH
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Hefiponna:ua

opr"aHorubl

KOMNJIEC

fonrnxu

flpu orpacKe ocHoBHbrMpr Kpacr.rreJrrMlr n nefiponJra3Me
Bbl{BJrrrorcr [rHTeHcr.IBHo oKparrreHHbre ] racrKI,I (rusr6-
xra) - ero yqacrKr rpanynrpuofi 3IIC c KoMrraKrHo pacro-
JIo)KeHHbrMI4 rlrzcrepHaMlr, TaK Ha3blBaeMafl xpotuaro$unr-
nax (6aso@ranrHax) cy6cranqrax.

6a*n{rrunrra-r
cybeTarilItrfl

rI{AJIOIIJIA3MA

MrrToxorrApa[ qr{TocKeJreT

I

I

I

J
flpu rarraup ernarlrdr4 c o Jr.rrMrl Trx(eJrbrx
Mer.ulrroB (naupuuep AgNO:) e uefi-
porrna3Me BbrflBJrflrorcr uefipo$u6-
pr,rJrnbl - 3To 3neMeHT6I IdI,ITOCKeJIeTa,

BKrroqarcqero B ce6x lrur<porpy6ou-
ru, ueftpo$rrJraMeHTbr ra lrnrpo$ula-
MEHTbI.

0rF0cTI{rr
Iler'qroH0&

rrertporrar

3HAOrrJra3MaTIIqecKafl

ceTb

I

I

I

I

+

I

I

rreftpo$ufiptrLTrrrrr
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a

a

Knaccn$utaq;un neftpouoe 
,:

1. flo xonn.recrBy orpocrKoB y qeroBeKa r,r MJreKorrrmaroqr,D( Br-r/{eJrrror cneAyroqu€ rnnrr neftponon:

Orpocrrcu neftponon

1\*

6nno.nnpnrre

I,IMErcT OATIH AEHAPI4T II O.4I4H

AKCOH

o

a

AeHAprrTbI
o6H.rHo MHoroqucJIeHHbIe,

[epeAarcT uepaHsrfr [MnyJrbc K rrepvKapr4o-

HY,

coAeplr(ar rnrr6xu 6a:o$unruofo BeIIIecrBa,
ueftpoQn6pr.rJrJrbr pr Apyrr{e opraHor{Abl.

AKCOH

o4nuo.tlruft,
HepeAaer uepnnrrft r,rMrrynbc or nepl{Kapl4o-
Ha K Apyruu nefiponarra u.irn pa6oulrM opra-
HaM,

coAepxr,rr arpaHynrpuyto 3IIC, MI,IroxoHA-
prau, nefipoQN6pnnml, Ho JrLt[reH TurpouAa
6ep€r HaqaJro or Bbrrrflrrr.rBanvfl. neplrKapl4o-
na (anconanbHoro xonrrrma), xoroprrfi xe-
JrfleTcr MecToM reHepaqu[ HepBHoro I,IM-

[yJrbca.

IICeBAOyHr,r[OrSpH bre

or reJra nefipona orxoAr,rr ABa
6nugro paclono)KeHnbre or-
pocTKa 

- 
aKcoH rr AeHIpnT,

r4Aylllne BMecTe, a [oToM pac-
xoAfiIqr4ecfl B pa3Hbre cTo-
poHbr.

(ueftpourr crrvHanbHofo raHr-
tux)

MyJrbrrlrroJrflnHbre

uMeror o.rlrH aKcoru2 u 6onee

AeH.{prrToB

(uefiponu ceruamra)

2.TIo Qymqnn nefipoHrr rro.4pa3Aenflrorcr va3 tuna,

(ouroeHofi run uefipoHoB B IIeH-
rpa-nrnofi nepnuofi cucreue)

BCTABOTIHbIL

(accoqnarunnue)
I
I

I

I

I
Y

Ocyrqecrnnrror cB{3b Me-

x.{y peqerropHblMpl n e(p-

$erropuuuu Heftponauu

peqerrTopHbre

(ar[fepenrnrre)
I

I
I
I

I

I

V
fenepzpyor HepBnbre HMnyJrbcbr

rroA BJrr.r.flHr{eM Buerrrueia u BHyr-
pennefi cpe.qbr

eQQenropuue

(e$Qepeurnue)

I

I

I

I

v
flepe4aror nos6yN4euue
na pa6o.rne opraHbr
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Heipornnn

Knerrcr.r rJrrrn u.nu n efi porJrrroqlrrbr rnaccnSnqupyrorc.f, Ha :

pa3rp aHI/IqI,ITeJIbHat.

poTorrJra3M aTLIqeCKaflw
rJ.isffiFtrh

#qtf t*
tf,

o

II

*"*n"i"'

acTporJrrrfl

nper4MyrrlecrBeHHo
Bxonvr B cocraB 6eno-
ro BelrlecrBa roJloBHoro
I4 CTII,IHHOTO MO3IA,

[prrH]rMaeT yqacTl,Ie B

(foprrrzponanaz reMa-
rosnqe(paniltrecKoro
6aprepa:
orpocrKlr gTI,IX KJTeTOK

o6pasyror Ha rroBepx-
HOCTr{ Karrr4JlJrtpoB

rJrr4aurbHbre neplrBacKy-
nflpubre uena6panu

3IIEHNITMOruIIIfl

BbICTUnaeT )KenyAotIKLl

MO3ra I1I cnilHHoMo3ro-
nofi ranan

I
I
I

V
(DyHrcuuu:

. )racTByeTBceKpe-
t\Ltu cluHHoMo3ro-
noft xra4rocua,

. onopHat,

. 6aprepnas,

BXOAT,TT B COCTaB HepB-

HbIX BOJIOKOH I,I HepB-

urrx oxotrqagraft
I
I

+
(Dynruura:

o pa3rpaHvrquTerbHafr,,

o rPo(fuvecKat,
. )rqacTl4e B pefeHe-

pa\uu HepBHbIx

BOJIOKOH rrpu ilX
noBpexAeHLI[.

.sBrtrorc.fl ruII{aJIb-

HbrMt4 wrarpo$ararvru

l

I

Y
(Dyurunn:
O BbIIIOJIH'IOT

(paroqumpuyto
(pyurquro.

OJII,ITOAEHAPOrJITIfl

B OCHOBHOM BXOAIIT B

cocraB ceporo BeIIIecrBa
TOJIOBHOIO I4 CNI,IHHOTO

M03ra.

l
I

I
Y

(Dynxqvu acrpol'nvu:
. o6pa3yer orlopHblfi rapxac uepnHofi TKaHLI,

o 6aprepnas,
o rpo(pu'recKaff,
. nrrpa6oma Sarropa pocra neftpoqnron,
. yqacrne s o6l{eHe MeAl{aropoB

BOJIOKIII{CTAfl

45



Hepeuute BonoKHa
orpocrKr.r nefiponon (ocenrre qnman4prr),
Cyqecrnyer ABa rr{na HepBHbrx BoJroKoH.

EesMneJuHoBbre

HaxoArTcr [pe]rMyrqecTBeHHo B COCTaBe

BererarnBHofi nepnnofi cucrevrr

EesMilentaHoBbte BoroKHa
fIpIE QopruprpoBaHkrpr 6esNazerlzHoBbrx nepr$epuvecrzx HepBHbrx BonoKoH KJrerKra onvroAeApo-
rnzn o6pasylor rt)Ktt, B Koropble norpyxarcTcr orpocrKr4 cpa3y HecKoJrbKr4x nefiponoB, nogToMy
6esNaueruHoBhre BoJIoKHa, KaK rrpaBl,IJro, <<ra6enrnoro) TVna.

lplf *rlrlfi3h{fi ,Il*n&ssrryI T ft

tceenf,nrrym.nrEp

*IETilI(fOHBI
*liq!fr r.fllrfxffibu&fr eifi e1l{$

rroKpblTbre oooJroqKaMra r43
Hepnnrre BonoKHa 

- 
gro

KJTeTOK Onr.rf oAeHApOfJrr{[.

E esNauerrauoBbre HepBubre BoJroKHa xapaKTepr,r3yrorcr :

o uanofr cKopocrbro rrpoBeAeHr4{ HepBuofo r.rMnyJrbca,
o HaxoAtrcs B ocHoBHoM B cocraBe Bererarr4BHofi nepnnofi cucrenarr.

MnenuuoBbte BonoKHa

B cocran MI{eJIr{HoBoFo BoJIoKHa, B orJlr4rrr{e or 6esl{[eJrr4HoBoro, Bxo.qkrr oArrH
On or<pyNen 4eyxcnofisofi o6onoqKoft :

1) nnyrpenuefi 
- 

MI,IeJIT{HoBofi, o6pasonaunofi KonbrlaMpr rlr,rroJreMMbr JreMMorlzra (onHro4eu-
ApornI'It);
2) napyxnofi (nenpunenanaoft), [peAcraBnesnoff qr.rronJra3Mofi nenavroqr4ToB.

BHyrpenulrft lrrzenunosrIft crofi 6orar rvtnv1iavtu, fiBnrroqrlxcr ArDneKTpkrKaMr4, .r:ro o6ycnannra-
Baer I'I3onl4pyroql{e csoficrea MveJrHHa. JIunnAu groro cJror r4HTeHcr,rBHo oKparlr{Barorc.r ocMr4e-
eofi xzcrorofi.

Muenuuonsre

Bcrpeqarorcr B rleuTpa-nrsofi
u nepz(pepraqecxofi nepnuofi crrcreMe

oceBou urrJrr{HAp.
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I
I
!
!
!
I

o*ss0rr r+Lrn"Itrllll

&uIe,m.III

rrEBpH.TIeelnlil

trgrr nrlTrfl Br*ra -Trerhrmor+rr al

B npoqecce pa3BvTvrs. MlIeJII4HoBofo BoJroKHa B rreplz$eprFrecKofi HepBHofi cr{creMe,orpocroK Hefi-
pona (ocenofi qrurr.rnAp) uorpyxaercfl B rlr.rro[Jra3My rnvanbsofi rneucu (.neivruoqura), nporu6ar
ero o6onoqKy, 3Tor yqacroK Iueu6panrr Ha3brBaercr Me3aKcon. flpe4noJrararor, qro JreMMorIr4Tbr
Bpalqalorct BoKpyr oceBoro rlkrnvnl'pa, rrpt4 oroM uerra6paua Me3aKcoua yAnrrn{ercr r,r KoHrIeHTprr-
qecKI4 HacnaplBaercfl.Ha ocesofi rlr4nrrHAp, o6pasyx MrreJruHoByro o6o;rourcy (uue,rnu).

FItt{|I{ct)H

n'Ie?aKtoH

r[.rroILrIflstllit
Jretlfllror[mir

orrrorl
IS,LIEIIIII}

{qlo
.rIeIvflvlom.rTrl

B era4y gnaqrzrenrnofi
qeloqKa JTeMMOI{r.rTOB,

CHIIAIICET }IA
rroEeplilrof,TH

rreftporra

I!trIIJIHH

HrBpllrlfrlllvlfl

IIo Podeprcorry

BOIOKHe COlpoBo)KAaeTflpor.rDreHuocrr,I, orpocrox nefr poHa B MrreJr[rHoBoM
rcax4ufi rr3 Koropbrx o6pasyer Mr4enuH.

arccnrra-nrrrrrfi
XOJII1iIHIT

IIHTTTIL]IA31!IA
[tIHSfiTffI

JretlI*flrIF{Ta

\ aKcoH
re.no rreftpona inceeoii r+ruuurmi

y*noeofi
nepsxBaT

B yuacrrax KoHTaKTa 2-x neuuoqr{ToB Mr4enr{H orcyrcrByer. 3ror )^racroK Ha3brBaercx yrlonofi
rrepexBar. B nepexnarax [poucxoAt4T Aeno nflpkrcar\rrfl uerra6pauu oceBoro rlr4nr.rHApa (orpocrrca
Hefipona), ero o6ecneq[Baer 6ucrpoe caJrbraropnoe (upnxrarr,ru) [poBeAeHr.re HepBHoro r.rM-
nyJlbca. Cnapyxlz MXeJII4HoBoe BonoKHo rroKphrro dasaflruofi trervr6panofi, nlorno csssaHgofi c
Tfl)r{aM}r KoJrnareHoerrx Su6punn.
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DtrTT.IU'IH

o(eBof,r uilutrup

IIpu SopvrupoBamvkr MI4eJIIaHoBbrx BoJroKoH B rleHTp:rJrbnofi Hepnuofi cucreue:

a) neMMoIII,IT Sopnarapyer .4JII4HHbre orpocrrrl, oxBarbrBaroilIr4e oceBoft qunnu4p. flo rraepe
pocTa oTpocTKa oH HaKp) rr4BaeTcr BoKpyf oceBoro \uilkrlJilpa;

b) nenalvroqur Moxer yqacrBoBarb B MrreJrltukaa\ur4 HecKoJrbKr,rx oceBbrx rlr4nr4HApoB.

.rlct$Illtors.rT c .ry}'l!H
oTIO(TI{Anfir,

X..racrrlroupdr n
o6pa,ronnrnnl

2 nmemurostffi Htpnubrx
BO.IIOI{OH

flpvr nonpe)KAeur.M HepBHbrx BonoKoH o6pasyercx :

1. I{enrpa-nrnrrft xoneq, cnssaHHrrfi c reJroM uefipoHa ra

2. flepu$epn.{ecrzfi KoHerI, He cBr3auHufi c HepnHofi rnerxofi.
B nepz$epuqecrofi qacrn:

. pa3pyrxaerc.fioceeofi q[Jrr4HAp, MrreJrr.rH,

. [poAyKTbr pacna4a $aroqzrupyrorc{ KJrerraMlr Mr4KporJrrlr,r,

. neMMoIIr4TbI, pa3MHoxta.f,cb, $opnanpyror rtlxr4 KJreroK.
B qenrpanrnofi.racru:

o oceeoft qnnr4HAp, yroJrrrlarcb, o6pasyer ron6y pocra, Koropa{ pacrer rro
MOIII,ITOB;

. pacry[Izfi ocenoft qLTJII{HAp rlorpy)Kaercr B JreMMorIr{Tbr c o6pasonaHrreM

. B Mecre HepBnoro oKoHqanlrr $oprvrupyercf, TepMrlHaJrbHoe oKoHqaH[e.

xoAy rrxefr neu-

Mr4enuHa;
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Hepnnrre BoJroKHa 3aKaHqr{Barorc.fl
3 tuna HepBuhrx oxon.{anr,rfi.

Hepexure oKoHqaHnR

KoHueBbrM arrnaparoM 
- 

HepBHbrM oKorrqaHrreM. Paglnqaior

HepnHue oKonqaHrrfl

,|
(
!
!
t
!

I

l

eQQercropnue
OKOHqAHIIR

(s$Qerropu)

qyBcTBr.ITeJIbHbre

OKOIIIIAHITfl

(peqeuropu)

MerKlrellpoHaJrbHble
cuHancbl

MexneftporraJrbnbre cnnarrcbr

XHMIIqECKIIE sfieKTpHqecKIIe

Arcco-coprarr{qecKue

Axcourr 3aKaHrrr4BarcTc . Ha

rcne nefipona
I

I

I

v

Arcco-gen4purnrlecKue

Arconrr 3aKaHql,IBalorcfi Ha

AeHApr,rrax

I

It

Arcco-arccoHaJrbHbre

Arcconu 3aKaHqr,rBalorcr Ha

aKcoHe Apyroro uefipona

I

I

I

Y

^9"oo
,o oo

o

necno6o.[urre
(ecru rnna-nrnaa rancyna)
{ =\-t

lrHKancyJrrrpoBaHHbre Her.rflKarrcyJrrrpoBaHHbre

BcsoeN{cocraBer,IMercT Coelznrtenrnorranuofi
c oe.4r.rHnTeJrbHoTKaHHyro

Kancyny

Xnprnqecr[e cuHancbr noAp:BAeJrrrorct

o\
%'^
\%

o
oo
OO

tly..t""t."r"". 
".p n (peqenropu)

_______*

cno6olnrre
(r ux cocrane orcyrcrByror KJrsrKrr

rnun)

Kancyirbr HeT
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Geo6ogHbte HepBHbte oKoHq aHnA
B ceoeM cocraBe He coAepx(ar KJIeroK rlrvrvr) T.e. HepBHoe BonoKrlo noAXoAI,IT K I,IHHepBnpyervroff
TKaHI{, cOpacrrraer o6ono'Ircu, u orpocrox nefipoHa cso6o.4uo BsrBurcr MexAy KJrerKaMr4. ilprzue-
poM MOXeT Cnyns.rTb trHHepBarlnr poroBprrlhr Nra3a.

nurnr u rfl urforrrft rrslr e;uut I or ourrlllr

w frepgHog E{tJrfitr(Hfi

Heceo6ogHbre nH*ancyn[poBaHbre HedBHhre oKoHqaH[t
flpzluepou necso6oAHoro llHKalcynr4poBauHoro HepBHoro oKoHqaur4rr Mox(er cnyxr.rrb (cJror.rcroe
TeJrbr{e). 3ro 6apopeqefiTop, TaKIzx peqe[TopoB Muoro B Koxe r4 B cocraBe Brryrpeggr.rx opragoB.
Crpoenne cJrolrcrofo reJrblla: Ha noBepxHocru unorocnofiHar coeAr4HkrreJrbHorK allaa KarrcyJra,
AaJIee cneAyer KancyJla I43 KJIeroK rrrurr4, a B rIeHTpe pacfioJraraercr oceBoft qunvH4p (orpocr:ox
uefipona).

coes|Irr{TeJItHOTT(ArrIIAfr K aIICyJr;r

orpo{rorc rrefqlurra

rJIr[frJIEIIit E lc ArIf ]"JI*[

rcJrerxr{ uog,srnr{TsJnrrofi rrcarul

SQQenropHbre oKorrrr alatafl

ABI,ITATEJIbHbIE ceKpeTopHbre

flenraren bHbte HepBHbte oKoHqaHnf,
(uoropnaa 6nnurra)

flpzuepona ABrrareJrbHoro HepBHoro oKoHrraHr'.f, Mox(er cJryxct4T6 HepBHo-MbrrrreqHbre orcogqa-
Hlrfl B noleperlHononocarofi MHure.rHofi TKaHI{, oHrr r4Meror cJleAylorqee crpoenl4e. Hepnnoe no-
noKHo IrpII IIoAXoAe K MhIIIrerrHoMy BonoKHy reprer MzeJrr.rH. Oaesalouue HepBHoe BoJroKHo p1rr4-
aJIbHbIe KJIoTKI4 o6pasyror Ha Mecre KoHTaKTa c[noruHyro (KpbrrrrKy). Arcon, rxolst1tuitB cocraB
HepBHoro BoJIoKHa, flporlr6aer capKoJIeMMy MbllxeqHoro BoJIoKHa rr JIo)KI,ITcr B KaHaBKI4, BbIcrJraH-
HhIe capKonerunaofi. Mena6pany aKcoHa Ha3brBaror rrpecrrnanruvecnoft, vrerra6pany MbrmerrHoro
BoJIoKHa - rlocrcrlHanrl{rlecKofi. flpocrpaHcrBo Mexqy ueu6pauaur4 Ha3brBaror crrqarrrrlrrecpafl
IrIeJrb. B teprrannaJltx aKcoHa HaKalrJrrlBarorcr ceKperopHble rpaHynbr, coAep)K axrrc MeAzarop
aII9TI4JIXOJII4H, STII rpaHynhl Hzl3bIBaIOT CLIHaIITIIq€CKII€ IIy3bIpbKII.
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HepBHnE B0JrOriH0

I
i

I

N.IITEJEIII

JrenrIlI{ustT

aI(f[H

Ilpef,r.rllirrrTrrtr€fHa.fl lv.Ie#rdlralla

f, IIHaIITIfI E (r(rre rry? LrltLrerr

ilO T T CI.IIIfiIITTIq E #$iT.E
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rtAcTHAfl rrcTonor]4t
HepeHan cncrenra

@vnrcunu nepnnofi cucreurr:

1. O6ecne.reHr4e B3alrMoAeitcr.eufl opraur,rcMa c sHermefi cpe4ofi.
2. Perynrqnx pasuoo6paeHbrx xr{3HenHbrx rrpoqeccoB.
3. I4nrerpaqus.racrefi opraur.r3Ma B eAlrHoe rIeJIoe.
4. Koop4znaqua pa6oru opraHoB.

flo anaronaurrecKoMy rrptr3naKy HepBHyro crrcreMy MoxHo pa3AeJrr.rrb :

Ilenrpa.nrnar

l. fonosgofi l,rosr
2. CuznHofi ruosr

1.

2.
a
J.

IlepnQepnqecKas

Hepnu
Hepnnue oKouqaH[fl
Hepnurre ysru

llo Qyurcqrron aJrbnoMy nprr3HaKy HepBHyro ctrcreMy Mo)KHo pa3AeJrlrrb :

l)
2)
3)

l)
2)

Ilepnnax crrcreMa

Hepnnan cucreMa

CoMar[rrecKafl

I

I

vHHepBHpyeT: +

Teno: cKeJreTr{yro MycKyJraTypy, Kox(y, cB_fl3Kr4,

cyxox&rJrr{t

CnMnarn.tecnufi
OTtrCJI

rlpocrrre

COCTO'T I,I3:

qyBcrBzTeJrbHoro nefipona,
,qBlrrareJrbnoro nofipoua.

Mop(polorldqecKllM cy6crpatorra nepnnofi cucreMbr rBnfl rorcr peQ;renropHbre Ayrrr :

BereratnnHaq

I

I

r4HHepBVpyeT: +
\

BHyrpeHHlIe opraHbr, cocy.4br, )Kene3br.

B e€ cocrane BhrAeJrrror:

llapacuunarnqecrcufi Meracnnrnarr.rqecrcuft
OTAEJI OTAEJI

Croxnrre

cocTotT tI3:

rryBcrBlrreJrbHoro nefipoua,
BcraBoqHoro neftpoua,
ABl4rareJrbuoro nefipona.
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LlenrpanbHafl HepBHafl chcreMa

l-denrpa-urnat HepBHat cldcreMa BKJrroqaer e ce6s ro;ronnoft rz cnunnofi Mo3r. llonepxnocrb Mo3ra
floKpbrra o6onoqxarrau.

Tn€p4an Mo3roBafl
o6o.noqrca

t
O6pasoeaHa nnorrrofi coeAr.r-
surenrnoil TKaHbro, n noropofi
noKanrrcyroTcr KpoBeHocHbre r4

nuuSarvruecKr4e cocy.4br,
HepBHbre BoJroKHa. B napyx-
HOM CJrOe KpyrrHhre BeHo3Hhre

na3yxr{ (cznycu)

1.

ilaynanuafl Mo3roBafl
o6o.rroqrca

V

Cocmoum u3 HecKoJtbKux

cno€e:
OAnocnofilrsrft nnocr<zfi
uefipor.nua,r susrfi a nurelut fi
@u6po6nacronogo6nue
KJrerKr.r-Menunroqraru (5-8
croen)
Tpa6er<ynu (o6pasoeanu
oTpocTKaMr,r MeHr,rHf orlrrToB
II KOJIJIAIEHOBbIMI,I BOJIOK-

Hauu), (populrpyrorqze
uayruunrrft cnofi, B Koro-
poM JrexaT cocyAbr

MsrKaq Mo3roBatr
o6o.uoqrca

Y

O6pasoeana puxrofi coeAlrHr.r-

renrnoft TKaHbro, coAep)Krrr
6onrruoe KoJrrrqecrBo cocyAoB
I,I HepBHbrx BoJroKoH. Ee uo-
BepxHocTb BbIcTJIaHa STII,ITeJIV-

ilJrbHbrMr,r KJrerKaMrr nefipa.nr-
HOrO [porrcx9]KAeHr,rfl Me-
HI4HTOTEJIIIgM

llayruuHax o6onoqna o6pasyer
BbrpocTbr, KoTopbre rrpoHr4KaloT

B BeHo3Hbre rra3yxr4 rnep4ofi
Mosronofi o6onoqru

Mgrxas v [ayrl4HHas o6oro.rKr,{ [poAonxarorctr BAonb qepelHo-Mo3foBblx I4 cIII{HHoMo3foBbrx
HepBoB, coflpoBoxAalor KpoBeHocubre cocyAbr Mo3fa, cpaaraflcb c r,rx aABeHTr,rrlr4aurbHoft o6ono.r-
rcofi. MexAy rnep4ofi I,I nayrlrHHofi o6onoqnofi pacnoJro)r(eHo cy6qypa;rsHoe npocrparrcrBo, a
Me)KAy uayrunnofr z usrroft o6ono.rxofi 

- 
cy6apaxHonAaJrbHoe [pocrpaHcrBo.

2.

3.

rBepAas Mo3roBu o6crowa

myrmo6olowa

ffiKffi MoSroBd o6oloqa

roroBHoft Mo3r

Odo.uoqnn Mo3ra



Gnnnnofr naogr
C uonepxnocrl,r crrr,rHHofi Iraosr rrorpbrr Mo3f oBbrMrr o6ono.rxaMz.
B cocrane crrplHHoro Mo3ra Bbr.rlenffor:

Cepoe BerrlecrBo Ee;roe BeruecrBo

CocrorEr [per{MyrrlecrBeHHo rr3:Cocrozr krs:

o reJr HefipoHon, Koropbre o6paryror llop(fo- .
(fyHrqzonaJrbHbre rpyrrrbr neftpouon
pa cnr4HHoro Mo3ra

. TJIT4OIIITTOB BCeX TVTIOB V HeKOTOpOTO KOJII4- .
rrecTBa HepBHhrx BOJIOKOH.

Cnznnofi Mo3r pa3AeJIeH Ha ABe crrMMerpr4rrHbre noJroBrrHbr: c3a1Lv 
- 

coeA7Hr4TeJrbHorKannofi
reperopoAroft, a cnepeAz 

- cpe.qrrHHofi 6oposgofi.
Cepoe BelrlecrBo I4Meer nu4 6a6ouKr.r, Bbrcryrrbr cepofo BerrlecrBa Ha3brBaror poraMr{ (uepe4nue,
6oronlre, sa4Hrae). CutruerpzqHbre rroJroBrrHbr ceporo BeruecrBa cBr3aHbr Apyr c ApyroM cepoir
cnafrroft, e roropoft pacuonox(eH crrrrHuoMosronofi KarraJr, BblcrJraHHbrff eueugunroquraMrl.
Ee.noe BelrlecrBo pa3AeneHo rlepeAHr.rMr.r kr 3ailHvrMvr pofaMr,r Ha KaHarrrrcu (nepe4nze, 6oromre rz

sa4Hue). Kanarur<ra cocrof,T LI3 or.qeJrbHbrx [yqKoB HepBHhrx BoJroKoH, o6pasyrorqllx rrpoBoAflulne
rryTII cnr4HHoro Mo3fa.

IIp onp uocrrr.rn aJrbHbr e CynpacnuHaJrbHbre

(co6crnennufi npono4sulttit ailnapar c[LIHHoro (o6ecueulrnarcrqrre cBs3b crrkruHoro rr foJroBHo-
Mo3ra) ro uosra)

B ceporra BerrlecrBe crrlluuoro Mo3ra Hefiponu o6pasyror ruop$o$ynKrlprouarrbHbre rpy[rrbr - (qA-
pa>>. flI.pa - 9To coBoKy[Hocrb KreroK, cxo.qHbrx no pa3MepaM, crpoeHr,to n (fynrqun.

HepBHbIX BOJTOKOH, rI) rKr{ KOTOpbIX BXOA_ST

B cocraB rrpoBoArrrlefi czcreurr cltrrHHoro
MO3ra

INI4OUIITOB BCEX TI,INOB.

B saAHzx porax:

1. fy6varnft cnoft
2. Xenaruno3Hoe BeurecrBo
3. Co6crseHHoe r.qpo 3aAHero

pora

Koperurconrre

aKcoHbI KOTOpbIX BbIXOATT r43

ctrrzHHoro Mo3Fa B COCTaBe

rrepeAHr4x KOperuKoB
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(DynrcquonaJrbHsre runrr nefipoHoB cnrrHHofo Mo3ra

B 6oxosrrx pbrax:

1. Me4ua-urnoe rApo
2. Jlarepanrnoe rApo

aKcoHLr Koropbrx o6pasyror
clrHancbr BHyTprr ceporo Berqe-
cTBa clI4HHOfO MO3fa

B nepennux porax:

Moropnrre (AnrararenrHrre) x4pa

lly.rrconrre

aKcoHbr KoTopbrx BbrxoArT B

6enoe BerrlecrBo crrrrHHofo
Mo3ra u o6pasyror n neu npo-
BOAf,nIr4e rryTtr

Cnunnofi naosr

CNTIHHOIO MO3IA

CIII,IHHOIO MO3fA

Bnyrpennue



3aiqMri KopeIIIo

c o e,4rIIrtT eJrb}Itt TIt aHIIa.fi
neper0po#a

sa,qrd por

doroeoii por

ry6varoe Bsrrlecrro
}ITEJIATI'HOSIIOE
Eer4ecTBo
co6creernroe n4ro
11[O3TA CIIHHIIOTO
rpysroe flEIlo

JraTepaJrbIIoe flgpo

Ille.4ra^mlloe .a4ro

tltloropllbre sEpa

MtrKalr frIo3roBa.fi oooJIo{I(a

rrepesnrrl Kopsrrrox

Hraxe [prrBeAeua raflJrrrr\ , rro3BoJrflrurrlafl JrerKo 3ayqu'rb HeKoropr,Ie flApa crrl{HHoro Mo3ra,
coOTBeTCTByIOUUe I{M IIpoBoAfIII[e IIyTII u I{x JI0KaJIII3aIIUT B KaHaTrrKax oeroro BerUecTBa
CTII,IHHOTO MO3TA.

Hasnanne
pofa

HassaHrae

flEpa
flponogxqve ilyrn
KI I4X JIOKIIJIPT3A\KIA

3aduutt poe fy6uarufi c,rofi
XteJrarunosuoe
BeruecTBo

Codcrnennoe nApo
CTIIIHHOfO MO3TA

Ipylnoe r4po

?ru xqpa o6pasonarybr MeJrKrrMt4 BcraBoqHbrMrr
HefipoHaMl{, Koropbre ocyqecrBJrrror cBr3b Me-
xr.4y qyBcrBr,rreJrbHbrMrz nefpoHaMlr crrrr HaJrbHof o
raHfJrr4{ r4 ABrrf arenbHbrMr4 (troropurrnaz) Hefipo-
HaMr4 crrrrHHoro Mo3ra. Orpocrxv 3aKaHqr4Barorct
B rrpeAenax cepofo BerrlecTBa crrr4HHoro Mo3ra:
a) ec.nu c rofi xte cropoHu - Heftponbr Ha3brBaror-
cr accoquaTr4BHble;
6) ecnn c nporlrBononoxuofi cropoHbr - nefipo-
Hhr Ha3brBaroTcr KoMMr,rcypaJIbHbre

Arconsr neilpouon [epexoArr rrepe3 6enyro
crrafr Ky Ha rrpoTrlBonono)r{Hyro cTopoHy cfrr4HHo-
ro Mo3fa e 6orconoft KaHarr{K, r.4e BxoArr B co-
cTaB BeHTpad'IbHOfO CTITTHHO-MO3XeIIKOBOIO I4

crrr.rHHo-TaJraMrrqecKoro nyrrr. 3arelr HarrpaB-
r-flrorcr B Mo3)KeqoK r4 3pr4Tenrnufi 6yrop

Axcosrr BxonflT e OoKonofi KaHarrrK c rofr xe
cropoHbr clr.rHHoro Mo3ra z o6pasyror Aop3aJrb-
nr,rfi cnranHo-Mo3)Keqxonrrfi nvrr

Eorcoeoil poz Me4lra,rsnoe r{Apo
Arconu nefiponon npprcoeAr4Hsrorc.s K BeH-
TpaJIbHoMy crrr{HHo-Mo3}KeqnoBoMy nyrrz e 6 o-
KoBoM KaHarrrKe co csoefi cropoHbr



Jlarepa"nsHoe qApo Arconrr uefipouon rroKr,rAaror cnuunoft Mo3r
B cocraBe rrepeAHr4x KopernKoB, o6oco6nsrorcs
B Br4Ae 6e.nrrx coeArrHrrreJrbHbrx nerneft cr{M[a-
ruqecrofi nepsHofi cucreMbr

Ilepeduuit poz .{nlrrarenbHbre flApa
(uoropurre coMarr.rqe-
cKr,re rleHTpbr)

Axconu uefiponon o6pasyro:r [epeAurre Kop€rrrl
KII II B COCTABC CMEIIIAHHEIX CII,IHHOMO3IOBbIX
HepBoB nocrynaror na nepu$epurc, r.qe o6pasy-
roT HepBrrbre MoTopHbre oKorrqaHrrfl B cKeJreT-

noft vrvcxvnarvDe

Kopa 6onuurnx noryuapnfi
(Dynrqnu:

1 . Konrponr v pery ilflr\vs, pasuoo6pasnux $ynxqrafi oprauusua.
2. O6pa6orra un$oprvraqula, flocryn unuteit or ceHcopHux o6paso sanvrit.
3. Konrponr cnox(Hblx (boprur rroBe.qeHr4rr (cosHanne, MbIIrrJreHr4e, narurrr).

Grpoenre Kopbt 6onsurux nonytitapni

I - trnsrna:l tt,Iogrotalr o6o.no'rxa

2 - nno.nexy.napurrft c.lroft

3 - nap5rrcrrrft eepr+.rcrrrft c.rroft

njltrI{AJI
MOSTOEA-fl

odo.uo'o<a

IePoE
BEIIIECTBO

4 - ruqanmgrrrft c.noft

I

5 - enyrperuur? reprurcrr,rfi c.noii

6 - rarr.rurorrapxrrii c.roft

7 - c.nort uornavropftrrrrx KJrerorrl

Crenenr Bhlpax(eHnocrl4 orAenbHbrx cnoee B pa3nr,FrHbrx 3oHax Kopbr roJroBHoro Mo3ra HeoArrHa-
xoea. B qacrHocrrl, cyulecrBylor pa3nrlqr4r B crpoeHrlu rryBcrBr4TeJrbubrx r4 lBvrareJrbHbrx 3oH.

Tunrr Kopbr do.ururux no.uyruapnfi

fpany.rrrpnufi
(n uyncrnureJrbHbrx sonax)

xopomo BbrpDKeHbr 3epHncTbre cnor4
. (2u 4 cnou)

Arpauy;rnpnuft
(e 4nzrareJrbHbrx sonax)

xopouo Bbrpaxenbr 3,5,6 utou
ucna6o2u4ctrou

IJuroapxurexronr.rrca Kopbl 6onrnrnx rroJryruapr4fi na cauoM Aene 6onee cnoxna. Jloranurrre
pasnwilrs. no3Bonrlor BbrAenlrrb 6onee 50 qraroapxrrreKToHr,rqecKr.rx uoneft, Koropbre orrr4qarorcfl
nO CneAyIO[It4M IIpLI3HaKaM:

1) BeJrlrqr{Ha u $opvra KJreroqHbrx gJreMeHToB,

2) pacnpeAeJreur,re KJreroK B cJroe,

3) rrJrorHocrb r,r pac[ono]KeHr,re KJreroK B cJrorx,
4) ruupuYa clodn,
5) ua.uraurae cnerlr4anbHbrx KJreroqHbrx Sopr.
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Kleroqnrrft cocras Kopbr

^
/'- --\\

{ -.\-a
Iftapanan4ubre KJrerKr{ 90o% r0%

3nesAqarrre lopusonraJrbrrbre BepereuonrrArrbre
KJICTKI,I KJICTKIT KJIETKII

OcHosuofi TLIrI KJIeroK Kopbl nonyuapr4ft 
- 

nupaMnAHbre KJrerKrr, rrMeror reno rpeyronrnofi
$opurr, BBepx or Hero orxoAlrr arllrKiulbHbrfi 4eu4pzr, a or 6oxoerrx rroBepxHocreff orxo4xr Ber-
BTIII[ecf, AeHApIarbI. Ha 4eH4pzrax HaxoMTcr MHoroqucJreHHbre cr4Harrcbr - (rrr4rrr.rKn>. Arcou
orxoAI4T or ocHoBaHI,It KJI9rKI4, yxoAur e 6eroe BelrlecrBo roJroBHofo Mo3ra, a sareM rroKrrAaer
Kopy B cocraBe HI4cxoAfIIIzx uyreft, o6pasyr npl4 sToM Bo3BpaTHbre KoJrnaTeprurpr.

-- DOKOEEIA

s IeIIffIITEI

rgpo xeftporra

- 

affcoH

He nupanal{AHble Heftponbl xopu 6onurr4x noJryrnapvi4 pn3Hoo6pa3ubr no Sopue, pa3Mepy,
crpoeHrtlo orpocrKoB, (pynxqzz, xI4MLI3My. Onz nora-nr43yrorcr Bo Bcex cnorx Kopbr, o6pasyror
BHyrpI4KopKoBBIe cBfl3l r r{ BbIrIoJIHtIor ropMo3Hylo u noo6yx4arougro $yHrrlur.r B orHorrreHr.rr4 rrr4-
paMkIAHbIX KneTOK.

Mr,re.uoapru.rr ex r oHHKa

TaHr eltr+{arrBrroe fir,Jrer gHr{e

IfftpJmErafi II0JrocKa

ErIyTpeHrrflfi noltocKa

He nupaurrAHbre
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Mueno-apxnrercrouurca xopu 6onrruux rroJrymapuir - gro xapaKTep pacflpeAenenur HepBHbrx
BoJIoKoH B Kope. Onz pacnoJlaralorct B BrtAe pankrurbnbrx nyrefi u o6pasylor 3 ocnoenbrx cfrJrere-
}IVIfl"

1. TanreuquaJrbHoe cnJrereHlre - Jrexc4T B MoneKyJrrpHoM cnoe Kopbr. O6pasonaHo AeHApr.r-
rauu HefipoHoB I43 Hl4xeJlextarurax cnoee Kopbr 14 TanaMo-KoprHKaJIbHbIMIa BonoKHaMr4.

2. Hapyxnan noJrocna - JIe)Kur Ha ypoBue BHyrpenHero 3epH[croro cnor Kopbr. O6pasonaua
[peITMyIIIeCTBeHHO TanaMO-KOpTr,rKilJIbHbrMr4 HepBHbIMr,r BOJIOKHaMT,I.

3. Bnyrpennflfl rloJrocKa - Jremrrr Ha ypoBHe raHrnr'roHapuofo cnor Kophr. O6pasonana Kon-
naTepantMrl KJIeToK SToro cJlos., a TarcKe npoeKUI'IoHHbIMH BoJIoKHaMV.

AQQepenruue

AccoqvaruBHbre r.r KoMr,rccypaurbHbre
BoJroKHa Apyrux o6nacrefi Kopbr 6onrruzx
noryuapnfi.
Tzurauo-noprr4KanbHbre BoJroKHa (nonorna
or no.rlKopKoBbrx crpyKryp)

3QQepeurnue

1.

2.

rlpoercquoHHbre

BOJIOKHa, CBt3bI-
Barorpre Kopy
c fl,I,pal|[r4 Hr4)Ke-

Jlexarqux oT.4e-

noB Mo3ra

AccoquarrrBHb{e

BOJIOKHa, CB'3EI-
Baroque pa3Hbre

yqacTKr.r Kopbr
OAHOTO rroJrylIla-
pr.rr Mo3fa

KouuccypaJrbHbre

BOJIOKHa, CBt3bI-
Barorlr4e Me)KAy

co6oft ronyuapr.rf,
MO3ra

Mo4ynuuari npunqhn opraHr3aunu Kopbr 6onuurux nonyuaphfi
MopSo$yurrll4onanbHoft e4zuzqeft ropu 6onrurux flonymapuft ser.{rcrcr Beprr.rKaJrbHbre KoJroH-
KI4 - MoAy"un. Mo4ynl4 - 3To sneMsHTapusIe neftporlr4TapHbre rlerru, orBeqarcqr4e sa o6pa6orxy
zn$opnraql4l,I B Kope ronoBHoro Mo3r, nocryrrarcqefi or peqeflTopoe o4Hofi MoAanbHocrr4.
B cocrae MoAyJI.[ BXoAtr: HepBHbIe BoJroKHa, rrupaMrrAnbre KJrerKrr (5-6 nzpanarrAHbrx KJreroK
BoKpyr oAHofo eonolcra), a raruKe 3Be3Arrarbre KJrerKr{ (ropvosHue u no:6yxla16rilI1ae).

Bxol

(a$Sepeunrue uyrz)

Koprzro-rcoprr.rKaJrbHoe
BOIOKHO Vr ilBa TiUraMoKopTI4-

KiIJIbHbIX BONOKHA

3ona o6pa6orrcu
r.rnQopuaquu

(cucreua JroKaJrbHbrx cnasefi)

Crzcreua nr4paMr.rAHbrx

z sr€s4.ramrx KJIeroK, cB.f,3aH-

Hbrx MexAy co6oft aKTrztsr.r-

pyrcur{Mr.r r4 TopMo3HhrMr4 crr-
HancaM14

BrrxoA

(e$$epeurHsre nyru)

Ancon rrrlpaMr4AHhrx KJreroK

Tunsr HepBHbrx BoJroKoH 6onrruux no.rryruapnfi

Cocran MoAyJrfl
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I
I,l

I
r1

l

MO.trEItyJIfiItHbr[I f, .rIOH

E o3 dlffiEamrqa-fl 3E e3gII ara."fl r(Jre rr{a

T OpIvIOsrXAfl 3E e$ETIATA-fi I(JIe TKa

ru{Far*tr{$rafl r(JrerHa

K oJlrxar ppa-rrb rnrpa!ff4+roft x.ue rxlr

IIEFBIIETe BOJITIHIIA

Mogxe.ror
(DyHnuuu:
1. PeSnemopuax (anronrarn.recrax) KoopAr{Harltrt [Btlr,Keuuit uperytf,ui{.fl N{rIIrreqHoro roHyca.
2, Y'{acrze B I4HTerparaBHbIX lpoqeccax, o6ecneuraBarorlr4x opraHr43arlkrro Bocrrpvrrvrfl, B:evrMa-

Hr,rr, peqeBoft gexrenrHocrra, Aonrocpoqnoft uausrra.

Grpoenue Mo3xeqKa

Cepoe BerrlecrBo
rrpeAcTaBneHo

Ee.noe BerrlecrBo

Kopofi Mo3xeqKa -f,gpaun
BHyrpr4 6enoro

BCIIIECTBA

Monercy.rrnpnufi
cnofr

Ianrnuonapnuft
c.uofi

3epnncrufi
cnofi

afrfreperrrrrure

Kopa Mo3xerrKa cocrorrr zs 3 cnoen:
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MtrKAE MOSTOBAfi Ofr OJIOTIKA

cepoe BelqecrBo

6e.noe rerqectso

B cocran cJroeB BxoMT pa3rvrrHbre
Bo36yx(Aarcrrlr4e MexHefiponanrnrre
.IIflItILrMr4 B MO3XeqOK.

-{

Tr4rrbr KJIeToK, ooptl3yroqr4e MHoIorIIIcJIeHHbre TopMo3HEIe 14

cuHanchr MelKAy co6ofi u c aosepeHTHbrMtr BoJroKHaMrr, BXo-

MoreKyflfipHbdr crofr

ranrJruoHapHbuf cgori

eeprracrnul crroft

r{Ayr

Ilefiponuufi cocraB
Hrrfl rrpeAcTaBJrerrbr

Kopbr Mo3xerrKa rr Mer(HeftpoHaJrbHble
B TAoJIIIUE:

. CnLIHHO-MO3X(eqKOBOrO

. OJILIBOMO3)KEqKOBOTO IIVTI{

CBfl3II,IIJIfl OOJIETqEHIIfl 3AVqUBA-

MoxonuAnbre BoJroKrra

B COCTaBe:

. OJII,IBOMO3X(EqKOBOIO

o MocTMo3xerlKoBoro nyTll

Jluanonugrrbre BoJroKrra

r4AyT B COCTaBe:

Bo.uonna, Bxo[flIrlue B Mo3]KerroK
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MexnefipoHarbHbre cBf,3l4 KreroK Kopbt Mo3xeqKa

I

c)

:JV
ts

Ha^geaHue KJIeTKIT MeNnefipoHilJr;Hbre cBr3r4

F,
€)

|<ia

I . Koprunvarbre KJrerKr.l I. fieudpumbt BerBfl'rctr B MoneKynrpHoM cnoe.
2. Arccoru zger uouep€r useunkrlnbrvr 4a€r rcorna-

Tepanr4 K rpyrrreBr{AHbrM KJrerKaM. Korrarepa-
rv o6pasyror aKco-coMarrrrrecKrre cvHarrcbr-
(Gop3I4HKI,D> (nrr:uearcrlze ropMox(eHlre rpy-
[reBr4nHbrx rnerox)

2. Kpynuue 3Be3Arrarbre KJrerKrr I. fiendpumbt BerBflTefl. B MoneKyn.flpHoM cnoe.
2. Arccou BXoArrr B cocraB Kop3r,rHoK

3. Me;rnue 3Be3.rlqarbre KJrerKrr
.)l. /teudpumu I o6pasyrcr cr.rHarrchr Ha .4eHApr4-

2. Arccou ) raxlpyrrreBzAHbrx KJreroK

r

f pyurenu4Hbre KJ'rerKrt 1. fendpumut BerBflTc. B MonerynrpHoM cnoe
s oAHofr nnocKocrrr [eprreHAr.rKynrpHo r43Br{-

JII,IHE.

2. Arccou npoxoAr.rr e 6eroe BsrrlecrBo, 3aKauqr{-
Baercr Ha KJrerKax rAep Mo3x(e.rxa. Ha ypoBHe

3epHzcroro cJror aKcon Aa€r KonJrarepturr4 K
coceAHI4M lpyrueBr4AHbrM KJreTKaM.

FI

f+l

1. K.rrernu-r6pna l. ,\endpumbt BerBflTcx ra o6pasyrcT cr.rHancbr Ha

MOXOBI{.IIHbIX BOJIOKHAX.

2. Arccou B MoneKyJr{pHoM cJroe T-o6pasHo 4e-
rrkrrcfl, uAer rrapanJreJlbHo pI3BrrJrr,IHe u o6pasy-
eT cl{Ha[cbr c AeHApHTaMV rpymeBprAHbrx KJre-

TOK



2. Eo.nrrune 3Be3Arrarrre uefiponn
c KoporKr.rMrr aKcoHaMrr

38e3$!IaTafl
ICJIETKA

"K.try6oveK"
-6o.rsrua-s

3eEs4Ya1ilr
KJIET$A

-IlYIOXOBrn4rOe
BOJIOICIIO

l. fiendpumbz o6pa3yror cprHarrcbr c aKcoHaMr4 KJre-

TOK-3epeH B MOJreKynf,pHoM CJrOe.

2. Arccou o6pasyer cr,rHarrcbr Ha AeHApr{Tax KJreroK-
3epeH, KoTopbre B cBoro oqepeAb o6pa3yroT cvr&afT-

cbr Ha MoxoBr4AHbIx BoJroKHaX.

Rounnercc cuHancor Ha tvoxoguduou eonoKHe Ha-
3uBa e mcfl ( Kny6 oq Ku )) M o3Jrceq Ka

3. Bo;rrmne 3Be3nrrarble KJrerKr,r c
.IIJITIHHbIMU AKCOHAMI{

l. feudpumu BerBflTcfr B 3epHr.rcroM cnoe.
2. Arccou yxo.{rrr s 6eroe BerqecrBo Mo3}KeqKa

4. BeperenoBrrAHbre ropr{3oH-
TAJIbHbIE KJIETKN

4. Arccou yxoAr{T s 6eroe BerrlecrBo

BKIIOqAET B CCO':

l-lepn$epnqecKafl HepBHar crcreMa

1. Hepnuue oKoHrraHrlq 2. Hepnrr 3. Hepnuue y3Jrbr

flepnSepnqecKhe HepBbt

flepn$epzqecK[e HepBbI o6pasonanbr Mr.reJrrrHoBbrMr,r ra 6esN{r.rerr4HoBbrMr4 HepBHbrMr4 BoJroKHaMr4,
o6re4unenHbrMr,r B nyqKv coe.qrlHrzrenrHoft TKaHbro.

llonepeunrrft cper HepBa (cxeua)
ennneepnfi

HepBl{LIe BOJIOI{fia
nepnnerpnfi

on6rne*pnft
snnnenpxft

nepxreepnii
HepBHbIe BOJTOTCI|a

oceeofi rln.rrungp
lrlNEJIIIfi

Cnapyxtl HepB, rIoKpbIT BoJloKHracrofi coeAznl4TenbHofi TKaHbIo - grrrrHeBplreM, B ero cocraBe
MHofo KpoBeHocHbIx I4 nLIMSarkIqecKLIX cocyAoB r,r HepBoB. flo4 surzHeBpr4eM pacflonoxeHbr nyqKrz
HepBHhIX BoJIoKoH, [oKpbITbIe [eprlHeBprreu. flepunenpufi o6pasonan grreHAlrMorlv[rauLr rr Konna-
reHoBbIMI4 BOJIOKHaMT4. MeX4y nyqKaMr4 HepBHbrx BonoKoH pr nepr,rHr,rBpr4eM r4Meercr [eprrHeB-
paJlbHoe [pocTpaHcrno. KaNIoe HepBHoe BonoKHo B COCTaBe rrrrKa rroKpbrTo pbrxnofi coeAvHrr-
relrnofi TKaHbIo 

- SHAoHeBprIeM. B cocrane HepBa Moryr 6uru nefipoHbr rd r4x cKo[JreHnx (ruzx-
poranrnnn).
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Hepenute y3nbl (ranrnun)
Cnunanunstfi ranrnni

flo xo4y 3aAHlrx KoperrrKoB'clr,IHuofo Mo3ra paclonararcTc{ clvHaJIbHbIe raHrJII4I4.

$ynrqrax - 
peqerrropHafl .

tr4x ocnosrra-fl

frrlilr{t{oH Mo3r

HOpeureK

f, rruHaJrgrrrrft r arnrnnl

crrHlllloFilosr oE or,r r{eFE

3A,ryrIIH HOpeilrOH

Grpoetue cnnHarbHoro raHrnnt

Cnapyxu y3en noKpbrr coe.4r.rHrrreJrbHorKaHnofi raucynofi, or roropofi BHyrpb y3na orxoAtr roH-
Krle coeAr.rHrrreJrbHorKaHHbre rpa6erynu, coAep)Karlrre KpoBeHocHbIe cocyAbl. Hefiporrsr raHfJILLf,

rrceBAoyHl{noJrfpnoro rr4rra paclonararorcr rpyrrnaMl4 rIoA xaucynoft, a ux orpocrKlz noKaJIIr3y-

rorcr nperrMyrrlecrBeHHo B rlenrpe y3na. KaxArrfi raHrnl4oHapnufi nefipoH co Bcex cropoH oKpy-
)KeH KJrerKaMrr-carreJrrrraMrr (olnro.uenlporn nr).

3a#{HI1I

I(Opeuror{

uepepguui
KOpeIIrtrR

rreplIr{apr{0H
Irc eBAoyHI,InoJIJIFHOT O

rreftpona

g.qra r4fieToK rarreJrrrToE

.f,,4ra KJreTor{ ETpor/rLr

IIo C. Cabrol f, r+lnreHeHr.r.finru

Cruma-nrurre raHrnr,I[ 
- 

gro rryBcrBr4Tenbgbre raHrnuu. flouzMo c[[HaJrbHbrx faHfJIIleB, qyBcr-
BlmeJrbHbrMr.r sBJr{rorcfl raurJrur{ qepenuo-Mo3roBbrx HepBoB (V, VII, VIII, IX, X napu). OHrz

lnfetor TaKoe xte cTpoeHl4e, KaK I4 cnvH[]JIbHbIe taHullrn.

{
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BererarueHurl ranrnuh
Hanounnu, qro no $yHrqzouanbHoMy npv3naKy HepBHyro crrcreMy Mox(Ho pas.qenrrrb Ha:

Hepnnan crrcreMa

ConnarraqecKyro Bererarnnnyro

Meracurrnaruqecrcuft orgeJr Cunrnaruqecrcnfr orAeJr flapacraunarnqecnnft or.ueJr

B coorsercrBvrvt c rar<ofi rcnaccuSzraryueit, Beferarr4BHbre raHfJr[rrl Aenrrcfi Ha:

Ilapacuunarrrqecnoro
rr MeTacltMnaTltrlecKof o oTAeJroB

Haxo4xrcx B r4uTpaMypzrJrbHbrx HepBHbIX

crrJreTeHr,rrx vilv pacnonaf arcTc.f, flapaopraHHo

Ilapanepre6panrnsre Ilpenepre6paJrbHbre
(ororonosnonouuue)

PacnonoxeHbr rro o6e cropoHu PacuonoxeHbr no xoAy [peA-
no3BoHoqHI4Ka IO3BOHOTIHbIX HepBHbIX CIIJIe-

Teuuiz,, naxo4xirlzxc.fl Ha aopre,
n rpy4nofi, 6prorunofi u rago-
eoft norocrsx

Grpoenrae chMnaruqecKtax raHmheB

CnapyNn ranrnnft rroKphrr coeAr4Hr4TenbHorKaHHofi xancynofi, or roropofi orxoAflT BHyrpb y3na
npocnofirv coeArrHr.rrenruofi TKaHr4. Hefiponu pacronafarorcx 4ra$(fysno ma6o o6pasyror rpynnbl.
MynrrrauonrpHbre uefipoHu oKpyx(eHbr onnroAeH.4porlrrraMlr, Jre)KarrlprMrr ua ueu6paHe, K Koro-
pofi npunelrar npocnofir<z coeA[rHr{TeJlbHoft rranra. B cocrase raHrJrlreB, noMr4Mo ocnosHrrx Hefi-
poHoB, I,rMerorcr MeJrKr.re MZ@-ueftpouu, 6rornpyrcqr4e [epeAaqy HepBHbrx r,rMrrynbcoB c npe-
raHfnraoHapHbrx HepBHbIx BonoKon na nefipoHbr raHfJrr,ur.

Grpoeuue napacuMnaruqecKux raHrnueB

flapaczrr,rnarr,rqecKr,re raHilrr4r,r r4Meror crpoeHr,re aHarrofr4rrHoe raHfJrrrrrM cr,rMrrarr4.recrofi cl4creMbl.
Ornu.lpteIt,I flr'lrflercg. xnero.rHrrfi cocraB raHnrrtt:

K.irernu,Ilore.un I runa
(Anurarenrnrre xneruu)

Zx axconrr o6pasyror
IIocTraHrJrLt oHapHbIe

6esNrzenruroBbre BonoKHa

K.nernu.{orerr II runa
(.ryBcrBlrrenrnrre)

,{eu4prrrn o6pasyor peqerrropbr
Ha r,rHHepBr4pyeMoM opfaHe,

aKcoH KoHTaKTr4pyer
c KJrerKaMrr.florens I runa

Knerrcra,.{ore;rn III runa
(accoqr,raruBHbre 

-BcraBoqHbre neftpousr)

,{en4pur cBr3au c KJrerKaMI4

[orenx I u II runa, a aKcoH

uA€r n coceAnrfi ranrnufi

Bererar[sHble rarrfJrlr[

K.uerrcu [apacrrMrrarrrrrecKoro f aHfJrrrfl
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Crpoenue pe$neKropHbtx flyr
Couarnqecran pe$neKTopHa r Ayra

B cocrae Ayrrr BXoArr:
1. Vyecmeumenauutil ueilpou - nefipou cnr4HiurbHofo raHrJrr4rr.
2. Bcmaeoquarc ueilpouuz - HefipoHbr rAep 3aAHrzx poroB crrrrHHoro Mo3fa (ry6uaroro cnofl. *r

xrenarr.rHo3Horo BerrlecrBa).
3. 3QQepenmuatil deuzamenauutil ueilpou - Hefipon (vroronefipoH) nepe4ur4x poroB crrrzHHo-

ro Mo3ra.

salqrlfi Koperrrox

aK coH rrlm c rEtrreJrLHor o rreflp orm

r{rg c TBHTeJTEHEuI rrefipox

cmtra-mrnui raff.rsrfi
rrororreftporr
fiepe4trfr por cflrflilroro
lVIOSra

rrepegrrrri rcoperrrox

iilccorr Ivrorurreftporm

crrr{rrHouolronofi rrepn

AeII4rr{r rryE f, TBHT ejb}ror o
nefipona

n0rrepEqHoIIoJIof,aTOe
IflBIIITEIIIIOE E O.trOKIItr

,ryHraTeJrbHoe HeFEIloe
OKOITTIAI{I{E

FEIIEIITOP

Tarcuna obpasolro corJracHo cxeMe, AeHApI,ITbr qyBcrBrrreJrbHbrx uefiponon c[rrnaJrbHoro raHr-
Jrrrfl 3aKanqnBalorcs peqerrropaur\ a aKcoH BxoArrr B crrrrnHoft Mo3r rrepe3 3aAHrre KopeurKu
II o6pa3yer KoJrJrarepaJrrr:

a) BocxoAflrrlne,Lr1yl\vre B ronoBHofi rraosr;

b) HrlcxoAflrrlue Konnarepurkr, Koroprre 3aKaHquBarorcs Ha lroronefipoHax [epeAHr4x poroB
cnI,IHHOTO MO3ra.

Axcosu )Ke MoroHeftponon Bbrxo,4-sr r43 crrr4HHoro Mo3ra B cocraBe nepeAHr4x KoperxKoB u o6pasyror
Ha cl,IMlrnacrax [olepeqHononocarofi vGrrue.rHofi TKaHr4 MoropHbre 6.rrflurn, T.e. vHHepBlrpyror
cKeJIerHbIe MbIIITIIbI. 3ro npocrar coMarrrqecKafl (4nyxuefiponHax) peoreKToprrar [yra.
Cnoxnsre coMarrrqecnne peQneKTopHbre Ayrn BKnroqaror B ce6t xgpa 3aAHero pora, a r.rMeHHo
ry6uaroro cno g, kr xeJlarrlHo3Horo BerrlecrBa.

ac c or+.raruBxrrii xeftp ox
3arsrrE( poroB f,rrllHlloro Mo3ra

CIIIIHIIOIIT IIIOBr
tllrBcrBuTeJrsnrrft rreftp orr

IIIIIHAJIEHOT O TIIHTJIIIfl

cutlarrarutrg crrfr rarr.istii

Ferlerrrop
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Bererarr BH bte peSnerropHbre tryrn
C yr rrr narn qecKaf, pe$nerropHar gyra

B cocran Ayrrr BXoIrr:
1. Vyecmeumenauatil ueitpou - Hefipou c[r,rHaJrbHoro raHrJrr4{.
2. Bcmaeoquofi neilpou - ueftpon narepaJrbHoro.flApa crr.rnuoro Mo3ra (roparo-nrou6a-rrnurrx

cerMeHToB: or 8-ro urefiuoro 4o 3-ro noxcnnunoro).
3. 3Q$ercmopuait neilpoH Momer 6srrr:

nefr pon [apaBepredpa.nrnnrrx raHrJrrreB
( ororonols o no.rlrsrx )

ne)Katqnx IIo ooe cTopoHbr
lo3BogoqHoro crori6a

gro coMarrrqecKafl qacrb crzlrnarraqecxoft
pe$nercropuoft 4yrz

EIIHHHOH I\,IO3T

nefrpou npenepre6paJrbHbrx raHrJrr{eB
(npe4nosnoHo.rHux)

. JIe)KaIqr4x no xoAy
rrpeArro3BonorrHbrx HepBHbrx cnrereuzfi,

Koropbre pacnonoxeHbr Ha aopre B rpyAHofi,
6prcunrofi rr ra3oB5rx [onocrrx

gro BrrcqepaJrbHafl qacrb curr{narw{ecxofi
peSnexropHofi 4yr*r

no,+IH1vliil{rllla-fi EoJrot

rroToEa-fi )r{eJreSa

CoMaruvecKar qacrb crMnaruqecKof pe$neKTopHofi Ayfu

rreftp orr .nar ep aJrlrror o .f, ,qt a

trytETEHTeflBHrrft neifuron [rrHHaJrLHor o rrrHrJru,f,

PEIIEIITOP

f,TeHKa noJtErx oprallot

r4l er aHrJrl,IosapHo e IoJrllHsprrrrr e cK o e
rro c Tr atIrJIIlIoHapIIo e aIIl eHeprr.rEr e [K o e

IIEFEHOe BOJilTKHO
HepBIIOe EOJTOT(IIO

d. r,r Il- peqenroprr

Cornacso cxeMe, Haquuaercfl, ckrvtilarvtllecKar peSnerropHafl Ayra peqenropoM Ha KoHrIe AeHApkr-
Ta qyBcrBrrreJrrHoro Hefipona cnl,IHaJrbHoro raHrJrrlq. 3arevr nos6yx4enr4e rro aKcoHy groro
Heftpona nepeAa€rcx Ha BcraBoqnrrfi nefipon (crannaruuecroro) JrarepaJrbHoro flApa 6orcossrx
pofoB cnl{HHofo Mo3fa. Ar<conu srzx HeftpoHoB rrAyr B cocTaBe nepeAHr,rx KoperrrKoB crrr,rHHofo
Mo3ra, a 3areM orAeJlrrorcfl B Br4Ee 6e.urrx coeArrrrrrreJrbubrx nernefi 3axoA{T n napanepre6-
pa,rrnrrfi ranr.irrafi rl rrepeAaror ro:6yx4elrr4e qepe3 H-peqeuropbr Ha raHrJrrroHapHbre KJrerKr,r.
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B cnoro oqepeAb aKcoHbI orlax KJrerox Soprravrpyror dgnrueJrrrHoBbre rrocrraurJrrroHapHbre Bo-
JroKHa, OHI,I B B[rre cepbrx coeArrHl,ITeJrbHbrx sernefi Bo3BparqarcTcf, K crrurrHoMo3roBbrM Hep-
BaM I4 I4Ayr K I{HHepBI{pyeMoMy opraHy. 3aralr.Iunaercr Ayra crrnarrcoM Ha rJraAKoMbrrrrerrHbrx
IIJITT CeKpeTopHbrx KJreTKaX.
Bos6yx4envIe Ha pa6ovze crpyKryphr uepe4a€rcx qepe3 o"- wil B-a4penopeqerropbr. Bulre npra-
BeIeHo oIIucaHI4e coMarrlqecrcoft qacru crrMrrarr.rqecrcofi Bererarr.rBuofi 4yru.
B roru cryqae, ecJII4 aKcoH ueftponon narepaJrbHoro rApa crrrHHoro Mo3ra [poxoAr.rr rpaH3raToM
qepe3 uapanepr:e6pzurrnufi raHuzfi, a 3areM o6pasyer cr4uanchr ua neftponax npeBepre6panrnux
faHnrrreB, a I4x aKCOHbI B CBOrO OqepeAb, orrrpaBnfrorcr K r4HHepBkrpyeMbrM opraHaM, To 9To Brrc-
IlepaJrbnar qacrb cnMrrarr{qeclcofr peQlenropnofi 4yrlr.

f,III{HIIOII 1t[O3T

peqenrtrp

rrapaBepre6parurrrft
rarrr.rnnl

rql en ep r e 6p a-rnrrrrfi r nrn"ru,ffi

r$$exrnpnne
Ilelttl{(l e uH (lI{rI{rIIlIe

r.qa'ryr.re &II.Iour.ITf,I
I T eHKII ErI,lrTp eHHr.IE SFr fiIInE.

llapacn rranarhqecKar pe$neKropHar gyra
5 cocTaB Ayrrr BXoA{T:

- {yncrnnre;rrnrrfi nefipoH - Mo}Ker HaxoA[rrbcfl:
a) B cnvH.anbHoM faHfJrrru,
6) e raHrnuxx3,7,9 ul0 rlap qeperHo-Mo3roBbrx HepBoB,
e) r cocrane [apacr4MrrarvqecKux raHfJrr,reB 

- 
KJrerKr,r

,{orelx II rvna.
: BcranoqHrrfi neftpou - uefipoH x4ep 6or<onbrx poroB crrktHHofo Mo3ra B caKpanbgbrx cefMeg-

rax (2-4-u).
: 3$Qercropurrfi uefipon - Hefipon KJIeroK [orenx I rzna, B cocraBe ilapa- vfiLr vrHTpaopraH-

]btt raHfJlrren (n creulcax IIoJIrIX opraHoB grl4 faHfJrl{r4 BXoA{T B cocraB rroncrr{3lrcrofo rr Mbr-
f eqnoro HepBHbrx cnnereHufi).
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TIII,IIIAJIEHEII'I T AHT.lITfr - 
CIIIIIIIrOI{ llilOST

rrapaEePre6FarrBHBrft
ra}IffIlu:i

nF€E epTe Spa"TEIIErft rfiril-TE-fr
rHeJryE0n

r4lerallrJrl,IollapHoe HeFEIIoe EoJror{Ho r.rIITIrffi4/paJIEIrErlr raHr.Trr{lr

r{Jrprr{fi ,{orerrr I rr.rr;t
B CTeI{lCe }r(gJlyffi.a.

nJrsrr{a,[ore-ua TTT rrrra

Kfierrc{r fore"nn I rr"rra

r{r{rercrnpnos rrepuHfi e or{rrrrarrr.re Pelleurop

flapacnvnarvqecKafl Ayra Haq[Haercr peqenropaM[ Ha KoHrIe AeHAplrroB HeftpoHoB, HarrpvMep,
crII4HaJIbHoro faHfJII,If,. Arccon }(e 3Tr,rx KJreroK BxoAr,rr B clr4HHofi Mo3r ra o6pasyer clrHarrcbr c
HefrpoHaMl4 JlarepanbHbrx flAep 6oroeHx poroB cnr4Hnoro Mo3fa (na yponre caKpanbHbrx cerMeH-
ToB). B cBoro oqepe.qb, aKcoHbI KJIeroK narepirnbHoro rApa o6pasyror nperaHrnr{oHapHbre HepBnbre
BOJIOKHa, KOTOpbIe TpaH3LITOM [pOXOArr qepe3 nApA- u lpeBepTe6palrnue faHrJrr,rl,I v HanpaBnfl.-
Iorct B napa- v|rr4 krlJTpaopraHHble raHfJII{IuI, rAe o6pasyroT cr4Hancbl c KJrerKaruz .{orenx I rzua.
Ar<conrr KJIeroK [orena I r-ut:a o6pasyror [ocmaHfnr4oHapHbre BoJroKHa, 3aKaHqr,rBarour4ecr Ha
rJra.{KoMblrlleqHbrx I{ ceKpeTopHblx KneTKax.

MeracuunaruqecKhfi orpen BereraThBHofi HepBHofi cucreMbl
trIntrepnrzpyer roJIbKo rIoJIbIe opraHbr, rlMeroqr4e co6crBeHHyro MoropHyro $yHKrlr4ro (xeny4o.*ro-
KHrue'rHHfr TpaKT, Bo3AyxouocHhle nyrr,r, cepArle, Nen.rHrrft ny3brpb, MoqeroqHrrKr4, MoqeBoia rry-
3blpb, MarKa, xfiqeno4rr). fIo.U BJII4{HI{eM grofi cucreMhr Haxolrrcs rraAKa.f, MycKynarypa, JroKaJrb-
nufi nponoroK, MecrHble gHAoI{pI4HHrre gJreMgHTbr, BcacbrBarorlzfi ra cer<peropHrrft enurenuft.

MeracnunarrqecKaf, pe$neKTopHar Ayra
B cocrae .qyfr4 BXo.qflT:

1. rlyncrnure"urnsrfi neftpon - KJrerKrz florelx II runa.
2. lnurare"rrumrfi nefipou - KJrerKr.r,{orenx I rzna.
fleu4pzrrr KJIeroK [orenx II rzna $opruzpyror peqenropbr B creHKe opraHa. Ancon KneroK [ore-
ns,Ir,nna o6pasyer HepBHoe BoJIoKHo,3aKaHqr4Baroqeec{ HepBHbrM eS$exropnBrM oKoHqaur4eM Ha
pa6ouux crpyKTypax grofo opraHa.
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Geucopnule cncreusl
@vHrcuuq: o6ecneqenne a.qarrrarlurur opralekrcMa K KoHKperHbIM ycnoBl,Lf,M cylqecrBoBanll.f,.

Ceucopuax cucreMa - gro coBoKynuocrb opraHoB r4 crpyKTyp orBercrBeHHblx 3a:

1. Bocnpnxrue pas4paNnrenefi.
2. flpeo6pasoBaHr.re gneprr.tla pa3Apax(urerefi s HepBHbIe I,IMrryJIbcbI (ro4zponanue).
3. flepe4a.ry HepBHbrx r.rMrryJrbcoB B [oAKopKoBbre I,I KopKoBbIe IIeHTpbI roJloBnoro Mo3ra, rAe

npor4cxoArlT: anaJrr,r3 rrocryrrr{Brnefi un$opnrarlvtu, (fopiranponanue cy6teKTIrBHbIx oqyqenuft.
B cocrane cencopnofi crlcreMbl (anauusaropa) nuge.nxror 3 'racrlE.

IlepnQepurrecKafl qacrb
(peqenropHar)

9TO OpraHbr, B KOTOpbIX Ha-

xoArTcf perle[TopHble KJIeT-

KI{

Ilpouexyrorrnafl rlacrb
(uponoaunronar)

9TO IIelOqKa BcraBoqHblx
uefiponon, o6ecue.IunarcilIllx :

a) o6pa6orry a(p(pepeunrofi
nu$oprvraquu,
6) ueperurctleHlle srofi un-

Soprr,raunn na etpQepeHruble
rIeHTpbI

IlepnQepu.recKoft (peqenropnofi) uacruo cencopnofi cucreMbl rBrslorc,a opraHbl .ryrcrn. Ha-
rrpr4Mep: B 3pr,rrenbHofi cencopnofi cncrerrae nepu$epuuecxofi qacrbro flF'rflercfl opraH 3peHnt -
rJra3, B cerqarKe Koroporo pacnonararorcr peqenropnble KJIerKrI. PeqeuropHofi.racrurc cJryxoBo-

ro aHaJrrr3aropa frBilflercfl Koprr{eB opran, pacrroJroxennufi B yJIrlTKoBoM KaHaJIe BnyrpeHnero
yxa.
OAnaro B opraHn3Me r.rMerorc.f, ceHcopHbre cr4creMbr, B Koropblx opraubMyBcrB He I{MercT aHaTo-

MraqecKu BbrpilKeHHofi opranuofi Soprr,ru. I4x uepulpepuqecKl,Ie orAenbl [pe,qcraBJleHbl llHKarlcy-
nlrpoBaHHbrMpr r,r Her4HKancynrdpoBannbrMrr HepBHbrMu oKoHrlaurrspru. TarraMI{ cLIcreMaMvI flBJrfr-

IOTC':

1) Br,rcqepaJrbHar cencopHarr cl4creMa,
2) roxnar cencopHarr cr{creMa,
3) cKeJreruo-MbrlrerrHa.f, ceHcopHat cl4creMa.

I

It
L - oprau 3perrrrfl

2 - opran o6onsHr.rn

Cencopnafl crlcreMa

K;raccu$nKarlrrfl opralroB rIyBcrB

IlepnuvnorryBcrByloIque

B KOTOpbTX peqo[TopHbrMlr KJT9TKaM]I .flBJItrO-

rcr Hefiponu - nefipoceHcopHble KJrerKrI.

BropuunorlyBcrByrcrr1ue

B KOTOpbIX peqerlTopHblMu KJIeTKaMI4 tBJrtrc-
TC,I Cileqllanrl3llpoEaHHble SIrvreJII,IaJIbHbre

KJIETKI4 
- 

CEHCOSIIITTEJINAJIbIIbIE KJIETKII.

I

I
I

Y
* opraH cJryxa rr paBlroBecrrfl

2 - opran Bnyca

I{eurpa.nrHar qacrb

gro fracrKr.I Kopbl 6onuur,Ix
no.nyruapufi, ocyflIecrBJIt{a-
uIIIx:
a) anuwts vr coxpaHHocrb
n ocrynr{Brrrefi uu (p opu ar\vrr4 )

6) SopunponaHue cy6rer-
Tr{BHbrx oryyqeuufi
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OpraHut qyecre

l-lepenv HovyBcrByxlullte opraH bt qyBcrB

Opran 3peHnf,
lllaponz4nofi $opnau, rJra3Hoe .s6nor<o pa3AeJreHo xpycrilnl.rKoM Ha ABe nonyc$epu - KaMepbl

rura3a: nepeAHroro r.r 3agurcrc. florcprrro 3 o6ono.rKaMvr, tlpvtqeM B [epeAseit u gaAnefi nonyc$e-
pax o6onouKr4 rrpe,qcraBJleHbl pa3HbIMI{ rvcronorrlqecrl,IMll crpyKTypaMI,I.

I{OIIIH'KTHBA

paro/:!s(a

por|}Br{ua

xpyETaJrHr
nep e#$r.fi r(aMePa rras a
pai{DxHo-pororunnrrft yro.n
IS.IHHOBA CB.fi3Ka

poroBl{qa

llf,EEMMOT RAIIAJI

cr{JreFa

[o cy,F,rcr afi o 6 o.nogra

cerrratra

xceJrroe rltrrHo

CJIEIIOE II'THO
(,q,rcx rprnr e.mnor o nepu a)

rpure.rnrrrrft rrepe

1. Hapvxuaq o6onoqKa rJaga. B saAHefi nonyc(pepe - oro Herpo3paqnafl cKnepa, a B [epeA-
nefi uonyc$epe - rpo3paqHat pozotaqa.
B uecre repexoAa cKJrepbr B poroBr{qy (nula6) pacrroJlaraerct Konblleeofi seHoanrrfi cunyc -
H1ilreMMoB KarraJr), BbrrroJrHrrorquft 4peua)KHylo $ynrqurc (o6ecne.rnraer rllapKyJrtql{rc

BHyrprrrna3uofi Nu4xocrz).

2. Cpelnsq o6oroqna. B saAuefi uonyc(pepe rpe.qcraBJlena co6crneHHo cocy.qucroft o6oroqKofi.

rliul'rapHoe reJro cocyplcTar oDoJlotlra

3a,+Iss aaMepa rJla3a
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Ha rpaHuqe c nepeAnefi nonyc(pepofi oua o6pasyer qr{JrrrapHoe reJro r{ paAy}KKy. K qtunuap-
HoMy reny rrpkrKpenfirrorcs HepacrnKr.rMbre BoJroKHa pecHrdrqarofo ilorcKa (unnnonofi cers-
ru), nropoft xouerl err4x'BoJroKou flpr,rKperJlf,erc.rr K Karrcyne xpycranlrKa. B yrny nepe4uefi
KaMepbr llMeercr paAyxHo-poroBurrHbrft yror, B HeM pacrroJraraercf cBfl3Ka (rpe6enuarax),
[oAAep)KrlBaroqar rlr4nr,rapHoe Teno r paApKKy.

3. BnvrDennss o6onoqrca. B saAHefi rl 6or<osrrx qacrrx fJriBa rrpeAcraBneHa orrrrrqecrcoft (spn-
renrHofi) cerqarmofi, cocrorrqefi vs 10 croee. B nepe4nefi nonyc(pepe ona rrepexoArlr B AByx-
crofiHyto HeonrlrqecKyro cerqarKy, gra cerrlarKa BbrcrlrJlaer noBepxHocrb IIIrJIIrapHofo reJla.
Mecro [epexo.4a orrrr,rqecKofi cer.rarKra B Heonrr.rqecKyro Ha3brBaercx sy6varurfi r<pafi.

Oco6esnocrr4 rucrofl oruqecKoro crpoeHhr crpyKTypHbrx KoMnoHeHToB rna3a

Crclepa o6pa:onaua nnornoff coeAr.rHr4Telsnoft TKaHbro, e roropofi MexAy nyqKaMH KoJrJrareHo-
BbIX BoJIoKoH ne)Kar ynJIoIrIeHHue (pu6po6Jracrbr. Ocnoeuoe BerrlecrBo Henpo3paqno, uro o6y-
cJIoBneHo BbIcoKI4M coAepxaHr4eM B HeM BoAbr. flovtzuo KoJrnareHoBbrx BoJIoKoH B ocHoBHoM Be-
ITI9CTBe ne)KaT n SIaCTr,rqecKI4e BOJIOKHa.

Poronuua cocror,rr zs 5 cnoes.

Porosnqa

1. Ilepe4nnft euurelufr

2. Ilepegunr norpaHnrrHafl
vreuOpana (Eoylrenona
o6o"rro.rrca)

3. Co6crsenHoe BerrrecrBo

BOrOBrrrlbr

4. 3aAnqq rorpaHnqHaq
uevr6paua (flecqe*rerona
o6o;rouna)

5. 3annufi enure.rruft

unorocnofinrrft nnocnzfi neo-
poroBeBaroqnfr snurenvrfi

rp€xnaepnax cerb, cocro{rqat
V13 KOJIJIATCHOBbIX BOJIOKOH

norpyxeHHbrx B ocHoBHoe
BEIIIECTBO

COE.IIT4 HI4TEJIbHOTKAHHbIC IINA-

cT[HKrI, OOpa3OBaHHbIe IIA-
pannenbHblMl{ fl]nrKaMr,r KoJr-

JIAIEHOBbIX BOJIOKOH I,I OCHOB-

HrIM BerrlecrBoM. Mex4y
IJIACTI,IHKAMVI T4 B HI4X JIEXAT

orpocqarbre rnocKr.re Sn6po-
6racru

cocToI4T r{3 AByX CJTOeB:

o SJIaCTI,IqeCKOTO U

. peTzKynrpHoro

oanocnoftnrrfi nnocxuit snu-
renufr.
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Crpoenne poroBI{IIbI

nepe,Ena? rrllre.mfr
nepesrrs llorFarxflHafi'ueru6pana

. codcrsemroe BelltecrBo
'poroBurlbr

saJFrtr norpaHlrIrmf,
, uerudparra

rqsDfi rnure.fid

CocYnncraq o6oroqKa rraga

Cocyrucran
o6o.rroqrca

Pagyxrca

1. Hagcocygnctan
NJIACTNHKA

2, CocyAncran
NJIACTIIHKA

3. Cocylucro-
KarrrrJIJIflpHafl
TIJ|ACTI,IIIKA

4. Easalrrunrfi
KOMIIJIEKC

(rvreu6pana Bpyxa)

1. Ilepe4nnfi enr.ne.nnft

2. Hapyxnuft
rrorpaHlrrtuuft c.nofi

3. CocyAucrrrfi c.nofi

4. Bnyrpennnft
norpaunrrnufi c;tofi

5. 3a,unnfi rnnrelufi

o6pasoraua puxnofi coeAlrut4-

renurofi TKaHbIo, n roropofi
MHO|O [tIrMeHTHbIX KJIeTOK,

HepBHbrx cnnerenuft l,r cocyAoB.

o6paroeaua cocyAaMn, MexAy
KOTOpbTMI,I paCrloJlararcTc.f, pblx-
Irafr, coeALIHI,ITeJIbHat TKaHb,

IrI4rMeHTHbIe KJreTKlr I4 nrrKu
ilra.4KoMblllreqHblx KJIeTOK.

lpeAcraBJleHa KarII,IJIntpaMu,

Mex.{y KoTOpbIMLI pacfioJlara-
rorcr Sn6po6nacrrr.

cocror.rr lEg 3 croes:
. HAPYX(HLII4 KOJIJIATEHOBbII,I

cnofio
. Bgyrpe:,i{:c-init ronnarenosrrfi

crofi,
o 6asamHaxrrrerra6paua.

o.unocnofinrrfi nnocnwir snn-
rerzfi.

pbrxnafl coeAI,IHLITeJIbHat

rKaHb, 6orarax Qn6po6na-
CTAMU I,I I}ITMEHTHbIMH KJIET-

KAMI,I.

MHOrO COCyAOB, MeXAy KOTO-

pbrMr{ pacnonox(eHa pblxJlafl

coeArIHI,ITeJlbH.afl. TKaHb, [I,IF-

MEHTHbIE I,I FJIAAKOMbIIIIEqHbIE

KJIETKI,I.

pbrxJlat COE/I}IHI,ITEJIbH:UT

TKaHb, tIurMeHTHbIe I,I MbI-

IIIEqHbIE KIIETKU

nlrrMegTHhlfi gnntennfi .

Paavxna uMeer $oprury.qucra, rleuTpanbHafr.lracrb Koroporo coAeplKI4T orBepcrl4e - rpauorc. Pa-

.{y}KKa cocrol4T lag 5 cnoOe:
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Crpoenue paAylrcKrr

rrepe4nfli rnnre.nffi

napym*u:i rrorparrrl.rHlfr r.nufi

1. Onrn.recrcoft (rpure.irsuoft .racru),
pacloJroxesHofr sa saAHe6oKoeoft uo-
BepxHocTI,I fna3a. 

I

V
Brrnonnser $ynr<qrzro peqerrropHoro
afirrapaTa rJra3a

nrryrp erunni norpaHurrrrbni rtrnft
34qnflf rrmre.nni

2. Heonrn.recrcofi (c"uenofi qacru)o nrr-
crr.rnaroilIefi nonepxuocrb rlr4JrrzapHoro
TeJra r4 3aAHrOrO rroFepxHocTE paAyxGr4.

J
Bunonsser (fyurqzro ceKperlr4rz
BHyrpr4rna3nofi xu4xocrz

qr,rnr4apHoe Teno cocTor4T r43

It- rorj.s.rrTLrH fJrolr

J

Iln.nuapnoe re.no

Ilu,ruapuoft xoponrr Iln"rruapnoro KoJrbrla
ocuoey IlllnlrapHoro reJra o6pasyer urrJrr{apHaq Mbrruqa. ona cocror4T rz: rna,qKr4x Mt4orlr,rroB,
pac[onaf arcIIIHXct n 3 nanpauleHlrf, x : MepHAI4 anbHoM, paAr4 anbHoM rr rlprpKynrpHoM.
K qznvapHofr t<opone [pl{Kperlntlorct IIrrHHoBbr cBfl3Kra (nonoxHa pecHr,rrrraroro .rorcra), nropofi
KoHeII Koropblx Szrcurpyercfl. Ha xpycranlrKe. flpz coKparrleHr4vr 14 paccna6neuuu qunuapHoft
MbIITIIIbI rr3MeH{erct crerleHb Harfl>rreutrs. qraHnonofi cBr3Krr, rrro BeAer K 143MeHeHHro KprrBr43'br
xpycTaJir4Ka.

flon epxno crb IlvnlzapHof o reJra BhrcrJraHa 2 - c toitttoit Heorrru qecKofi c er.ramoft .

-Xpvctalun. 
Xpycra-uraK noKpbIT xaucynoil, o6pasonaugofi yronnleunofi 6asa-nrHofi ueu6pauoft.

Ha nepe4Hefi nonepxuocrl4 xpycranvltaK Karrcyne [p[ne)Krrr o4nocnofrnrrft snzrenufi.
Xpycranurc cocrol4T I43 xpycraJrrrKoBblx BoJroKoH, [peAcraBffronlrx co6ofi uecrr4rpaHuofi $op-\IEI 9[I'IT9JII{0{I4TbI, coAepxcaqpre B rlrzrorrJrtnMe [po3paqHhrfi 6enor 

- Kpr,rcraJrJrrrH.
o6pasoaarue xpycranl4KoBhlx BonoKoH npol'cxoAlrr sa c.{e' AeJreHpIr grrr.rreJrtr.JrbHbrx KJreroK,
Jex{arrlr4x B ueHTpe xpycraJrrzKa (r4po xpycra,ruxa).

Crpoenue xpycraJrrrKa

HAIIny"TIfi

rrmremu:i
Ifif t Tfl^trr{K oEble E fi Jlnr(rlfi.

ffrqlt0

Cerqarrca

CETqATKA COCTOI4T I,I3 :

-aIJ



Grpoenne Heonrnqecrofi cerqarKn
Heonrn.IecKat cerqarxa o6pasonalrra2-cnoirHbrM rJrr,raJlbHbrM gfrr4TeJrr4eM.

o Hapyx(nsrfr cnoft rpercraBneH xy6H.re-
cKIrMr,r KJrerKaMr,I. nexarul,IMr4 na 6asanr-
uofi ruelr6pane.

fl err4tr{T I rre:ilrorra, r+rer*ugali
aboptty rraJrotrnu .rnr6o rcorrdo-rxu

neiipon I 
-

rreftporr tr -

rreiiporr TtT -
axcorr TTT rreiipotrfl Bno4rr E cocrag

?Fr{TeJrLrroro IIepBa

Hapyxnsrfi r4epnrrft c.uofi

a) raloqKoHecyqr4e HefipoHbr,
6) ron6o.rKoHecyqr4euefipoHbr

o BHyrpeHHr{fi c;rofi npeAcraBJreH ry6raue-
cKI4MI{ III,ITMeHTHbIMIT KJIeTKaMI,I, JIe}KaIIIn-
MLr Ha 6aga-urnofi MeM6paHe.

rnrprerrrntrii c.noii 
.

c.nort na.no.rex r,l rorr6o.rerc

Ilflpl,+Kllff.fl rJrHajrBrrafl ftreltllbpffIla
napf*rrrrrft agepnrrii c.troft

rrapy:'ranrrfi c e r.rar rrfi c.noii

Err1r rperililil:i rgeprrrrii r.noft

rrapl:rarr,rfi c e rr ar rtft crrofi

r ffrrrJruouirpHrrft c.noii
c.nofi rreperrrrx E oJroKoH
BrryrpeHuff fi rJrHaJrEHarr nrenrdparra

BuyrpeunufiflAepHbrftc"uofi lanruruouapHbrficJrofi

a) 6ranonxpuue HefipoHbr, a) raHrnnoHapHbre KJrerKr4

6) ropra3oHTanbHbre KJrerKr.r,

e) aMaKpr4HoBbreKnerKr,r

Kax4sIft cnofi rueroK B Heonrl,IqecKofi cerrrarKe r4Meer cBoro 6a:zurrHyro MeM6paHy.

Grpoenue onrnqecKoil cerqarxh
Onrzqecras cerrlarKa cocrollT Lrs 10 cJroeB. B nefi paclonararorc.fl Tena 14 orpocrKr{ 3-x Heftponon
3pr4renbHoft pe$nerropHofi Ayfr{.

1. Teno ueproro HefipoHa JIe)Klrr B Hapy)KHoM rAepHoM croe cerrrarKr{, a ero AeHApr..rr rrMeer
Sopty nu6o [anoqKl4, 11460 KoJI6oqKrr, T.e. B cerqarKe ecrb Kon6o.rKoHecyllue rz iltuloqKo-
Hecyrrlkre HefipoHu.

2. Teno nroporo nefipoHa nex{r4T Bo BHyrpeHHeM rAepHoM cJroe.
3. Tperufi HefipoH paclono)Ken B raHfJrr{oHapHoM cnoe. Ero aKcoH Bxo.qr4T B socraB 3prrrenb-

HO|O HepBa.

Axconsl I,I AeHApLITbI BbllllerrepeqncneHHrrx nefiponon o6pasyror lrexnefipoHaJrbubre cr.rHancbr B

Hapyx{HoM r.r BHyTpeHHeM CeTlraTbrx cno.f,x ceTqaTKr4.

Gxeua crpoeHilf, onrhqecKofi cerqarKu r ed HefipoHHar Llenb

KJIETI{A IIHTPIEHTHOTO

}IIHTEJIHff

T

+t
flourzuo BbllxeyKa3auHofi ueftponnofi rlefloqKr4, B cerqarKe cyqecrByror BHyrpeHHr.re ropr.r3oH-
T,lJIbHbIe neffponHne Ilerrlt, o6ecneql,tearcqlte n:auuogeftcrBr.re SoropeqenropHbrx HefipoHon.
Cne4onareJlbHo, xnero.rHrrfi cocraB cerqarKr,r xapaKTepr43yercr uHoroo6pas[eM KJreroquux $opnr.

K;rernu cerqarKrr rr ux JroKaJrrr3arrug
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NUT}IEHTHLIft CJIOfi

K0JI60IIHH

IIaJIOTIKLI

ropraorrTaJrBHf,re KJTeTKH

6rrro.rrrpr+re KJrerxrir
allIaIcpHHoB Er e n Jre Tr(H

rJII{E
(r,foJlTrep oB o B oJroKIIo]

r AHTJIHO3HEI E I{JIETKII

flouuuo HefipoHoB B cerqarKe r.IMerorct KJIeTKI,I Hefipornl4l4:
. MIOJIJIEPOBbI KJIETKU-BOJIOKHA,

. ACTPOIII{TbI,

o Mr{KpoHrr4orlt4rbr (uarpo(paru).

cr{Han[Lr tlretmror fr oropeqenroFulruu,
dtrro.rmprrrrmr rr r opr# oHT a.TILHETIaH

r(JreTnaMr{ B llapIDrfiorlr EeTrraroM cJloe

f, HHarrc br l1/Ie,q,qf or.rrloJrfl prrErlillrr
atllar(pllll{oBLrtlllr rr raHrJIIloSHLrlllII'I HJre TKalt{H
BO EIryrpeI{HeIlI CerllaTohl tJItre

IIo E. Eoifucory,.Q*r. .{ayrnury c lnmerreHnfi*rr{

KorooqKoBbIe

(peqenropu AHeBHoro 3peHI{{)

Itorrd o.rr oe, Lr e xeiip o c errc opHEr e r(Jre rrcrr

rroJry,qrcr(II

daratnrroe refio pscrrrrtlrcu
r.ru,rrc sftA, c o c r onugnl rlr
.rnuurprofi rcarr.rur n
nurtoxorr4tr.nf
?IIfl OIIIIfl3I1[fl TITTT E IIC Afl
CETE

ffmo

1. Hapyxcnufi
CEIMEHT

2. Cnnryrcqufi
OTNCJI

3. Bnyrpennuff
CEfMCHT

Crpoenue Qoropeqenropublx KJreroK cerqarKrl

^/' 
--.------*

IIAJIOqKOBbIC

(peqenropu cyMepeqHoro 3peHr4r)

Ila.no.rxosrr rreftpocexcopHlre HJrerKr{

.q{[r{Il

daramrroe reno
pecllrrrrnll

MITTOXOII#III

?IIIIOIUIAf FIATITTI E CH flS
IETE

EA$O

B cocraee (p oropeqeuropHbrx KJreroK LIMeIorc{ cneAylorul4e or.qeJlbl :

5. Arccon

IIAFJrJNilIBII.I

CETItdEHT

cearlrougd
oTgefi

Brryrperuxrrf
CET]VIEIIT

neFHKApIiOII

flrcf,otl

4. flepnnapuon
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1. Hapyxuuft cernrenr n
nJIocKLIx trelr6paunsrx
fINA3MOJIEMMbI.

o B nanoqKoBbrx nefiponax I.LlcKvr lr3oJrrapoBaHbl, a s ror6oqroBblx l,IMerorc.f, rroJryArrcKrl,

KOTOpbIe He I43OJII{pOBaHbI OT TIJIZL3MOJIeMMbI.

o B napyxHoM cerMeHTe rraJroqeK JroKaJrl{3yercs poloflclrH, a r<on6oqex - fioAoncun. flpz
sogAeficrs[I{ cBera npoficxoAl{T pacflaA gTI,Ix MoJIeKyJI I4, KaK cJle.qcrBl4e, Bo3HI'IKaeT HepB-

nnfi uuuynbc B 3pllTenrHofi nepnuofi 4yre.
2. Buyrpennuft cerueur. B naro.rKoBbrx neftponax LIMeer raroft x(e .4l4aMerp qro 14 napyxnufi

cerMeHT. B ron6oqronux HefipoHax efo Ar4aMerp 3Haql,ITerbno 6onrnre, qeM y HapyxtHoro

cerMeHTa. Bo nuyrpeHHeM cgrMeHTe rruuroqer< u rcon6oqeK pacnonaralorct MI'IToxoHApvrvI' 3rI-

Aorrna3Marvrrrecnafl cerb, froJrrrpu6oconau. B ror6oqKoBblx nefiponax llMeercfl 3JrJrl{ncou& co-

crosluuft us rpynnOfi nunzAnofi KawII\ oKpyxeHHoft vruroxonnipvfrMll4.

3. IlepurcapuoH coAepxlrr fl.qpo $oropeqentopnofi KJIeTKI'I.

Cerqauca Hra3a qeroBeKa r{HBeprrrpoBarrHafl, T.e. [epeBepHyrAt. Ona rar pacnoJro)KeHa B rJla3y,

uro o6paqeHa K cBery BHyrpeHHefi rnzanluofi vrerr,r6panofi, a ue cJIoeM rliulolleK ra ron6oqer. Ceer

rrpoxoAr{T qepe3 Bce cJror{ cerrrarKrr, [pe)KAe qeM nonaAaer Ha (poropeqenropHble KJIeTKI'I.

Cet.rarxa.

Crcnepa

{lory4lrraa oduscvna

OyurqnoHanbHbte cucreMbl rna3a
14 crpyKrypbl, l4x soptunpyK)uhe

rraJroqKgBblx u xon6OqKOBbIX nefiponax npeACTaBnser co6Ofi CToIIKy

MerrroqK6B - AIISKOB, KoTopble O6pasyrOrcx rly6orczMll SKJIaAKaMI{

nuonrnuqecKaf crrcreMa
(cneronpenounsroqzfr arra-
par) - npeAcraBnfler co6ofi on-
Tr,rqecKyro cl4creMy, cocTaBneH-

Hyro r43 JII{H314 $rlnrrpon

Arcrovroraquonnrrfi annaPar -
$orycupyer uso6paxenue Ha

ceTlrarKe I4 perynl4pyer I4HTeH-

cr4BHOCTb ee oceeueHl4g

1.

2.

Poronnqa

BoAqHrlcrafl BJrara
(xu4tcocrs, 3anoJrHsloilIafl
nepeArrloro KaMepy rnara)

Crerc.nonutrHoe reJro
(xeueo6pa3Hoe BelrlecrBo,
3arroJrHf rcIrlee 3aAHrcrc KaMepy

rJra3a)

Xpycra.uurc

Paqyxna

Ilruruapuoe reJro
c urrrrHoBofi cnssKofi

3.

4.

1.

)

Cneroqvsctnnre.nrnuil
(peqenropnufi) auuapar
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Opran o6onnnun
Oprau o6on.snzs BKrloqaer e ce6.fl:

1. Ocuonnofi opraH odottRttltR,
nHft s o6onqremnoft o6nacru
o6onoqrcra Hoca.

1. Eunornpnrre nefiponrr -
3TO peqenTopHbre KJIeTKI,I

fuflucp o crorurv e cxo e rrp o eune

I. 0 6 ontrr e.Tuur.rli rmrr em.fl

fi ,l ofr oHfi r e.rrBHf,r e F ecHI.ItIItu
6) oEorrxre,rnrrar 6y.n*aa
sl .axrorr

]. tJdngsreJnua.{ x"rrerft ai
r) reno nflsrxr'r

q) gerrrqrur

!, floggepxuu ag]rrla.fi fi Jrerft a

3. Eara.,rsrrn-r tcJrer$fi

@
rrcar+ {cofigreerilrnq rlTra.crrtrs{a
4Jr!trl}ICr{tr{l

HeUsHLre BtrJroKIIa {geHl[rr"rrBr
u 6 onnr ernr*r.r x-ne ron)

OOOHfi TEJIf, HbIE 1{TEJIE?LI

Muoropr4Horo qrrJltrHApuqecKol'o
SnuTeruq

B cocran grrlrrenl{t OOOIUIHI,I' BXOI.'IT

2. Bovrepona3aJrbHbrft o6onnte.nrublfr opran,
pacrrono)KenHrrft B coeALIHLITenbHoft TKaHI'I

ocHoBaHI,Is nepeAHeft Tperrr HocoBofi rrepelo-
poAKI{.

Crp oerure ofiorrrte"tnrroro lm{Te"llufi
Vrnrparrmipocft orrtFretKoe f rpoeHrre

IvIlIl{FarropclrHr{r,r

o 6 crrs r eflBua.s Jrl:R o*!trra

Aerrg1lur o6onsre"tnrroiir t(.Trerxu

re^no nfiorrfi re,rnrroft x-uerxu

AHf OH ObOIIf, TCJIbIIOI.I K.TICTI(II

rroEAeD)EcI{B al0llrfifi KJre rK fi

6a*unrrrag rcJrer$a
tr a3 aJEHAg $rerrrilD aIIa

IIo -8.A, Brnllrcoey, JLK. Tr,ltoeofi c !ilItt,rerrerrrifinlu

o6oHflHllfl cocrol{T LI3:

2. IloA.rexaqefi coeAuHlrreJrbHoft
TKAHII

pacIIonox(eH-
CNI,I3I,ICTOfi

1.

KIETKI{

2. [oqAepxnBaroqne
KJIETKII, BbI[OJIHfl IOIIII4E

orropHyro Qyuxquto

3. Faganrnrre KJrerKrr,
BbIrIOJrHtrOqrIe KaM6I,IaJrb-

Hyro oyHKuulo



l. PeuenroDnue rc.nerrcn opraHoB o6onqHr,rx orHocrrcr r 6unonxpnurr.r uefiponana. Ouu
vMelor: r<opoTKufi 6ynanonz4nufi $oplabl AeHAplrr, Ha noBepxHocrrr Koroporo uoryr 6rrrr
nu6o pecuz.rru, nn6o Mr.{{poBopc vrnKvr, nogroMy

B COCTaB OpraHoB o60ssnug BxoAr{T 2 runa peqerrropHblx KJreroK:

)Kryrr.rrconbre KJrerKrr Murcponopcr.rHqarbre KJrerKrl

Ha nnasvroJleMMe M[KpoBopcrIHoK rI pecHr4qeK noKaJrr,r3yrorc{ xeMopeqenropHbre MoneKy-
JIrI, B3ar4Mo4efi crnyrorqv e c fiaxyql,rMr4 BerrlecrBaMz.

Baga;rrnrre rcnerrcu - KJIeTKLI ry6n.recxofi lpoprrmr, npr.rJrexar r< 6asanrHofi ueu6paHe,
I'IMeIor AnI4HHbIe Bblpocrbl, Koropbre co.qepxar fi}^rKr{ aKcoHoB perlerrropHrrx r<neror o6o-
HrITeJrbHoro 9rII'ITOJII4JL Brruonnsror xaiu6zanbHyro $yurqrro - 3a cqer grr4x KJreroK pere-
Hepr{pyroT perlerrTopHbre KJreTKr4

Ilor.nexauras coenunnre.nruas ucanr. B coe4unzrenruofi TKaHrr, exoAsuleft B cocraB
opraHoB o6ouxut'tl, pacnonaralorct MHoroqr4cJreHHrre o6oHsrerluue (6oyueuoBbr) xreJre-
srr. I4x BhIBoAHbIe qporoKLt, coAepxalqlre cnrlsrrcrrrft cercper, otop"r"urgitr ruloBepxHo-
crw o6onqtenbHoro glrvreJll{r.

2.

a
J.
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Bropn v HoqyBcrByrotque opraH bt rtyBcrB

Oprau cnyxa 14 paBnoBecvfl. flBrrflercx uepra$epruecrofi qacrbro craroaKycrra.recKofi cr{creMbr.

Hapyxnoe yxo

yrrrHaf paKoBvHa

uapyxuufi cnyxoroft npo-
xo,u

6apa6aYuan reperroHKa

Hapy,ruroe yxo :

Frlrllff.fl pflnoBrfira

napSreu*,rri c.r4"roe oft rqr axo g

0ftpaBallrlit-fi uereIIoHH;r

l. Kocrnono radupnnra

Opran cnyxa n paBHoBecnt

Cpe4nee yxo

o 6apa6asuaf noJlocrb
. CJIYXOBbIEKOCTOTIKI4

D dr$ a D arrHafl rroJrtr c TB

Bnyrpenuee yxo

. yJ[4TKa
o 2 rvreruo.Ixa

o 3 nolyrpyxgblx KaHaJIa

a

o

IiOf,TOSKII

-iI
fr

r\"Ti
*\ij il

*+r

U_t"'T:r*ggI"t

IIOJIInCDI"T{HEr e KAITAJTLI

Dreulorlrll

yJrsTKfi

2. Ilepenou.raroro ra6rpuHTa

tl
tr{
t

ir

Bnyrpexnee yxo

3 nonyr<pyxrHbrx KaHiura, B

aMflynqpHbrx pacrur4peHr4-

rx, KoTopbIX nMerorct
Ii

B cocrae opraHa lr paBHoBecr.rfl BxoArT:

Bnyrpeunee yxo cocrout us 2

Kocrnufi ta6uputr oKpyxaer nepenoHqarblfi, roroprrft noBToprer ero cJrolKHyro $oprvry, BKJrro-
qaroruvrc B ceor:

yn[TKy, B HeI4 paclonaraeTct 2 Naeruo.{Ka, coAep)Karrlr4e

I
KOpTr.reB opraH cJryxoBbre rrflTHa cJryxoBbre rpe6enrnn

OpraH paBHoBecr.u

T9



flep ennr+r ar rrii nadrprtrr

rloJryKpyJlcrEr e K aHiurLr yJTIITKA

nllerrJorIKIt

" HoprrleB oprau

Grpoenne yfinrKu

Ynurra rpeAcraBn{er co6ofi KocrHyro rpy6Ky, 3aKpyr{eHHyro r $oprre clrvpanv BoKpyr KocrHoro

cTepxHr (rvro4uoryca).
Ha axcnalbHoM cpe3e (cpe:e, cAeJraHHoM BAonb ocu) ru4no, qro creHKayilvrrKlr o6pa3oBaHa Kocr-

uofi rranuo - Kocrnuft laduprrHT. Bnyrpn KocrHoro talvpurra, rloBTopflt efo xoA, pacnona-

faercr yJrrrrKoBbrft ranal, uuerou{ufi TpeyronbHylo $optr,ty. CHapyNtl or Hero HaxoAI{Tct [po-
crpaHcrBo (necrrrvqrr). Cnepxy or ynr4TKoBoro KaHaJIa - necru6yrflpHaq JrecrH[IIa' a cnlr3y -
6apa6annafl Jrecrlrlrqa, 3anoJIHeHHbIe nepunuru$ofi .

CreHrca ynrrrKoBoro KaHaJra o6pasonana: uecru6ynflpHofi ruerra6pauoft,6azutrtpuofi verra6palooit vr

crurpanbHofi cnxlroft, Ha noBepxHocrr{ xoropofi JIexHT suxrenufi (cocyAlrcrafl noJrocKa). B upo-

TlrBorroJro)KuoM yrny or cnr{pa}nbHofi cessrl{ pacflonaraerc.g rIaN{6. floa nnu6orrr JIe}KI4T cnfipaJrb-

nuft raur,rnfi.

MurpocxonrqecKoe crpoeHne yfl [TKoBoro KaHana

xocrmfr m6r4rmr

y.rrrrronrfr rauan

cocy,ryrrcratr

cnHpaJrbHafl cBll:|l(e

netru6y.rrpuaa Jrecrrilxra

recrn6ynnpnat nreudpana
Ilor{poBHafi rlEacTltrr{ a

ffxub

cmrpaJrDHaff rrJlacTrrHr€a

crup a^rnrori r arr.rndr

6apa6amrar necfintrra

C.rqncoroe rnrno

C.nyxoeofi rpeEeurox
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1.

2.

a
J.

Hapyxnax creHKa yJrr4TroBoro KaHaJra o6pasonana coeryunvIreJlbHorKannofi cnnpa;rrnofr
cnR:noft, Ha rcoropoft Jre)Kr{T cocy.Ilrcra{ [onocKa. CocyAucrafl rloJrocKa o6pznonaua Mnoro-
pqAHhrM gnI4TeJIIreM, ero orJllrqzrenrgoft oco6ennocrbro -aBnflercfi. r^utwtue KpoBeHocHLIX co-

cyAoB - arrvnrrfrpon. (DyHrqvA cocy4urcrofi o6onoqKr4 - poAyKIII4t eHgo;ruu$bl, 3a[oJIIUta-
qefi ynnrrosHfi KaHaJI.

Crema ynr4TKoBoro KaHaJra, o6paq€uHax n necru6ynxpnoft JIecrHI4IIe, o6paronana peffcuepo-
nofi menn6pauoft. 3ro ronro$z6pnnnxpuax ueu6paHa noKpblra co croponbl ynLITKoBoro Ka-

HaJra nJrocKr.rM gnr4TeJrr{eM, a co croponsr necrn6ynxpnofi JIecTHI,IIIbI gHAorenl,Ierra. Bectu6y-
nflpnar lrerra6pana c o.4nofi cropoHbr rrprrKperrneHa K cnupanrnofi cnssre, a c Apyrofr cropoHbl

x nzvr6y. JIu*16 o6pa:onan coeAr4Hr{Tenrnoft TKaHbro [r JIe)KIIT B KocrHoM Bblcryrle crepxH{
ynrrrKr.r (nro4raonyca). K nec:rz6ynxpuoft ry6e nnrr,r6a [pl4Kperlnflercfl. [oKpoBuat nJIacrIaHKa.

,{uo ynnucoBoro KaHaJra o6pa:oeano 6arn.nrpnofi nracrnunoff, Koropat cocrol{T krc pa4vr-

aJrbHo oprreHTrrpoBaHHbrx [yqKoB KoJrnareHoBbrx BonoKoH, 3aKJIIoqeHHbIx n aruop$nufi lrar-
pr{Kc. Co croponbr ynlrrKoBofo KaHtrJra ya 6azunnpsofi nnacruHe JIe)KI4T clreqlranl{3nponannufr
ceHcopubrfi enure.unfi (rcoprneB opran - opraH cnyxa). Co croponu 6apa6aunofi necrHuqu
6asuttxpuax nJlacrrrHKa BbIcrJIaHa enAorennanbHblMl4 KJIeIIKaMI,I.

Koprnee opraH

K;reroqnrrft cocran KoprrleBoro oprana

l. fioq4epxuBaroIl1ue K,'IerKrr,
nexatque rta 6 azunxpuoft ueru6paue

+
2. CeucosuureJrrraJrbHrle

(.ryncrnurenruue) KJIerKIr, Jlexaxrue
Ha rroAAepxr4Baloqtx KJIerKax

{------^----}
Hapyxnue

KJICTKII

+

Bnyrpennue
KJIETKI{

t

Hapyxcnue
KJIETK}I

Buyrpennne
KJIETKII

1. Knemv - cron6u 1. Knerrul - cron6rr
2. @aranroerre KJrerKpr 2. @araHroerre KJIeTKI,I

3. florpanraunbre KJrerKr,r

4. flo44epxu.rBaroilIue KJrerKu

Crpoeuue Kopr[eBa opraua

Ynnrxoeuri xog

Hapyxnlre xrettn-Oalanrn
Hapyxnste
BOJIOCKOBLI€
ilJI{TITH

Cron6 qatue
KJICTTH

BecrnEyrrprat
r,rcuEpana

Hepe Cnupanrnu*
n ru6

IIo C. Lehlonil, Y. Clemont

florpoonar
ue pr6paxa

Knelru
fexren{

Earr.'llpuanr \ uerr6paxa
Cn H pall bHas
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Knerxz-cron6u coeAr4Hsrorcr Apyr c ApyroM, o6pasyx B rIeHTpe Koprr4eBoro opfaHa rpeyrorr,nofi
(fopnru ryrrHeJrb.
Knerru Koprl,IeBoro opraHa, rrpl4nexarql{e K TyHHeJrro co cropoHbr cnr4panbHoit ce;r3ntt, Ha3brBaror
HapylmbrMr4, a ilpfinexarque co cropoHbr nuw6a- BHyrpeHHrrMr4.

Y.nrrpauunpocnonl{qecKoe crpoeHr{e ceHcosnr{TeJrrraJrbHbrx KJreroK Koprr{eBoro opraHa.

1. Hapyxnue BoJrocKoBbIe KJrerKIt 
- 

KJrerKr.r q{nrrHApt'rqecrofi $opurr Ha arrr,rKaJrbsofi no-
BepxHocTlr r4MeroT Kyrr{KynrpHyro [nacTr4HKy, qepe3 r(oTopyrc ilpoxoA.flT HerroABrr]KHbre

MI4KpOBOpCrl HKr4 - CTep eorlr4nldl.r, p ACIIO JrO)KeHHbre rrgCKOJrbKO p.rrAOB.

2. Bnyrpenul{e BoJrocKoBbre KJrerKrr 
- 

KyBrxr{uoo6pa:Hoft $opnarr. Ha ux rroBepxHocrr.r
TaK-Xe r4MeroTcr cTepeoqvnuu, Jrelcarqrie B oAr4H ps.4.

Mr{TOXOHApilI|

cIIIIaIITHIIecKfie
n]3blpr'I{A

IIepBHbre oKor{qaHrrfl

finuepeaqzs qyBcrBureJrbHbrx KrreroK pa3nuqHa:
a) BHyrpeuuue BoJIocKoBbre KJrerKr.r B ocHoBHoM nonyqaror tryBcrBr{TenbHyro (a$Qepeurnyro)

iIHHepBaIInro, T.e. OHr4 r4HHepBilpyrOTCS lelrAprrTaMr4 KJreToK crrr4panbHofo raHurr4r.
b) K napyNriuM BoJIocKoBbrM KJrerKaM rrorxoArr B ocrroBnou s$SepeHTHbre HepBHbre BoJroKHa,

sBnflIolqnec.fl aKcoHaMn HefiponoB BepxHeonr{BapHoro KoMrIJreKca ronoBHoro Mo3ra, Koropbre
BXoArr B ynr4TKy qepe3 clyxonofr HepB.

Opran paBHoBecht

HapyxHnre ceHcoSrI[TeJInaJn fibre
KJIETKII

C;ryxonrre rpe6eurKu
(rpucru)

+
Pacnonararorcr B aMlynrpHbrx pacuupeHrrfx

[onyKpyxHbrx KaHaroB

I

I

v
Pearupyror Ha r43MeHenus yrroBoro ycKope-
nnx (peqenropbr yrnoBoro ycKopeHirx)

EHl"rperrHHe reHcosrrrrTeJlIIaJ|bHbIe
I(JICIKIt

Cryxonure rrfiTl{a
(uarynu)

I

v
Pacnonararorc.f, B creHKe orutrruqecKofo

u c(pepuuecKoro MerrroqKots
I

I

Ii
fls rtilor. c x p e q e rrrop aMr4 rp aB rrrarl vrrr, a r alr.-

)Ke pearl4pylor Ha eu6paquonnrre r<oire6anas

Oprau paBHoBecr4-s BKrroqaer e ce6s:
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B cocrase cnyxoBbrx rrrreH n rpe6eruxoB rrMerorcr:

MurpocronhqecKoe crpoeHre cflyxoBbrx rpe6euKoB 14 cnyxoBbrx n.flTeH

Onopurre KJrerKrr

KJrerKrr I runa KJrerKr{ II runa
(rpyruenn4nuexnemz) (cron6.rarueruerxv)

(l-irxlcnxoe uxrno C"irl.xos o1i rf e fi euru*

IT T OJII'IT EI

f ry.qeur.rr r a.E tvrenc6p arra

fl eHc oItHLI e I{.TIF TKr.r

Irn0pHbIs I{"rleIKtI
IIeltBHEIe BOJIIII{IIc1 {eHtspIIEIe K.TIeTXH

oflolrlIBre K"rI*TKr-I

HepBIIbIe E0"TIOICII{I

B cnyxonux rpe6eruxax ceHcosrrrareJrrdarJrbHbre KJrerKH oKpyxeHbr xeneo6pa3HbrM, [po3patrHbrM
KynoJroM, a B cnyxoBbrx rrsTHax Ha rroBepxHocTr4 ceHcopHoro SrrrrTeJlr{r paclonafaeTcr cTy.4e-

Hucrafl. oroJrr,rroBa MeM6paHa, co.4ep)Karqaf, Kpr4crannbr Kap6oHara KaJrbur.r{ 
- 

oroJrr{Tbr.

Tt m rp anump 0 {K 0rrrrr e cK 0 s f, TI} 0 sHHe t gxr o rnur sfi T fi "IIbHtrIH K.Trq r sr{

KJrarr{fi I rr.rra

{.rpyrueuugrtfr ftoprunr} Kr{Hur$'Lrlrr'fl

creFefirslrllltr

CencopHue KJrerKlr oplaHoB paBHoBecrrr,

r<anrnofr rroBepxHocTr,r r4MeIoT He ToJrbKo

pegHr4qKy 
- 

KrrHorlrrJrrrrc.

r{Jrersq II uma
(uru.ufi'raran nnerxa)

SEIHOII.IJIIIfl

f,Tfrpesr+rJrr.rfi

B OTrUrrkIe oT ceHcopHbrx KJreroK opraHa cJryxa, Ha arrv-
HenoABr.rxHbre cTepeoqrrJrlru, Ho r{ oAHy noABr.rxGyro

Cencopnue KJrerKrr
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r
I

Brycoear ceHcopHafl cncreMa
llepra$epuqecKa.f, qacrb BKycoBoro aHrurrraropa - 

sro BKycoBr,Ie norrKl{. Ouu pacnonaralorcr B

lcrorocnoftHoM [JrocKoM onr4Tenrru cocoqKoB r3brKa (rpu6onra4Hbrx, xeJro6onarux, riucrona4Hsrx)
Ha ry6ax, sa.qHefi cnraHKe fJrorKr4.

l-ncronorrqecKoe crpoeHile BKycoBbrx noqer

Bxyconaa norrKa r,rMeer oBaJrbuyro (bopvry, Ha r4x Beprur4He rrMeerc{ BKycoBafl rlopa, Koropat or-
KpbrBaercfl Bo BKycoByro sMKy (yrny6leHue Mexqy grrr{TeJrr4aJrbHbrMrr r<nerxaun).

rropfl

rilrtrA*}fi{rrs fl r{}rrF{e

" TiiIFEr&re" $.iler$rl

cg E TJrbr e }3Kr.rF r sH0 fi ']rfi rT eJrrrfl "TIbHhr e

I{JITI TI{II

fi EerJrLre lglJtrrHrurr'r.Iecrcr.rd xJrerHr.r

tl a? fi "rl6trbr g rifi s TrtH

N] fi 3 ;lJIbIIit.E IrI*$I0p fl II;l

Kreroqnrrfi cocran BKycoBbrx noqeK

:'-"T"

C encoo ntareJr rr aJrbHbI€

KJIETKI,I

llonAepxuBaroulue
<<rfirrnrre>> KJrerKr{

Baganrnnre
K,'I€TKII

Cnernsre y3xrre KJrerxrt Cner.rrsre qr,rJrrrnAprrqecKrre KJrerKrr

CencoannreJrrra,'IbHble KJrerKIr Bocrlpr4r{lrMaror frr,rueBbre v HerrnuleBbre pa3Apaxelr.Lrs, feHepv-
pyror 14 [epeAaror r4Mrrynbcu a$SepenrHbrM HepBHbrM BoJroKHaM. Ha nepruNHe ceHcognIrreJII,IaJIb-

Hbrx KJreroK r4Melorcs MHororrrrcJreHHbre MrzKpoBopcrrn:.givr., n ueu6paHe Koropblx pacnonaralorct
cnequQuuecKr4e peqerropHbre 6enxrz, a Mex4y Bopcr,rHKaMr4 

- 
aAcop6enr (4rx KoHIIeHTpT{poBa*

rir.r{ BKycoBbrx Berrlecrs). flpu aAcop6uxu noe4eficrnyrcqpx MoneKyn nponcxoAlrr I43MeHeHI4e

xori$oprlarlr4r4 perlelropHbrx 6enxoe, JroKaJrbHo r{3MeHrercfl npoHrrrlaeMocrb uenl6paHu ceHco-
grrrrreJrr,raJrbHblx K.rreroK, reHepr4pyercr rloreHrluan. B pe3ynbrare gTofo KJrerKa BbIAeJI-ter MeAI4a-

Top, Koropsrft eosAeficrByer Ha HepBHbre BoJroKHa, $opnlvpylorql,re cr{Harrcbl Ha ceHcosrlrrrelrlralrb-
nofr r<nerre.
Ilo44epricuBarouue KJrerKrr BbrrroJrHrror He roJrbKo onopHyro $yurqnro, Ho r.I flplrHlaMaror yr{a-

crlre B cr4HTe3e a4cop6enra.
Fagamnue KJrerKr{ nryconoft nyKoBrlr.Ibr 

- 
9To r<alr6za"nrsbrg KJrerKr4, 3a crrer HI,IX npolzcxo.qur

o6uonneuze ceHcogrrrrreJrr,raJrbHbrx I4 noAAepxplBaroql4x KJIeroK.
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Ceplue KponeuocHbre cocyAbr JlurrQarnqecKr{e cocyAbr

(Dynxquu cepAeqHo-cocyArrcrofi cracrevmr :

1. Tpancuopr 14 pacrpeAeJreur,re no opraHr43My KpoBr{ ra mzna(pu.

2. V.racrue e o6ecue.reHr,rr4 roMeocra3a ra o6naeua BerrrecrB.
3. fa:oo6lres.
4. Y.racrze B repMoperynxqzu (repuoo6rren).
5. Yqacrve B rrMMyHHbrx peaKrlusx opraHr.r3Ma.

Aprepuu

Bnyrpennns o6onoqxa
(t. intima)

Cocylrr
M r{r(poqupr(yJrfl TopHof o pycJr a

Cpe4nrn oOoaoqrca
(t. media\

Crpoenue creHKr{ cocyAoB

Benrr

Hapyxnan oOo.noqna
(t. adventitia)

t. intirna

t. media

t- adventitia

Aprepux

I

t. intima 
I

I

t. media

Berra

B cocran cepAeqHo-cocyArrcrofi cr4creMbr BxoArr:

K.rraccuQuKarlr.rfl_KpoBeHocHbrx cocyAon :

CreHra aprepuft r.r BeH cocrorrr us rpex o6onoqex:

t. adtentitia

lI'r IO.H. Ai!anacrery
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Aptepuu 
- 

9To cocyAbl, o6ecne.r[earcqne pacrrpeAeJreHne fl TpaHcrropr KpoBr4 n oprauusrue. B
3aBLIcLIMocrI,I or reMoArluaMnrrecKr,rx ycnonufi (4annennx KpoBr4 14 cKopocrr,r KpoBoroxa) coor-
HoIIreHI4e MbIlIeqHbIX gneMeHToB 14 onacrr,rqecKr.rx BoJroKoH B cocraBe cpe4uefi o6onoqxfi aprepuf,
pi[nr4qHo. floerorray rpra3HaKy BbrAeJurror 3 runa aprepufi.

Tunur aprepnfi

Mrrnre.rHofo rltna S"rracruqecnoro rrrfla Msnneqno-sJracrrrqecKoro rrrfla

Crpoenue aprepraft MbtueqHoro rt4na

Bnyrpeunss o6oflo.rrca
(t. intima)

3Ir4orenza-rrbHbre KJrerKlr, Jrenrarur4e Ha 6aga,rrr-

nofi iraeu6pane.
flo4eH4orenraanrnrrfi cnofi (puxn as. coeplvrlvr-
TenbHar traHr).
Bnyrpennxx gracrr4qecrax ueu6pana.

Hapyxuax gnacrkr.recRar uena6pana.

Prrxnas coeAlrnr,rreJlbnar rKaub, cocyAbl, Hep-
BhI, HepBHbIe CnneTeHI,Ir.

4qp al $Hgo r emrn"urrrafr Hfi e rxlr
ntr grugo r s Jlr,stmrtu? e"uor-l

EIIITI eHrIEtr r^m( TIITIE rXfi .u
*rem6pnrra

rJm,ffi oMbfi trexrlleEle ltile TI(II

rsrpJrstsrf, tffr* TIrtIS Sreilff
memfipnrra
IocyA

ErrfTpeHrrfifl
utfio.uo'uca

cpe.qrfiff
ofiu^up*uta

rffippffiffff
udn"uo'ruca.

Cpegrrnno6o.noqrca_CnvIpa.rrruopacIIoJIox{eHHbIe|JIa.4KoMbIIueqHbIe
(t. media) KJIerKu, KoJrJrareHoBbre r4 gJracrr4qecKrre BoJroK-

----* na, anaopQnoe BeIIIecrBo.

Hapyxnan oOoloqna
(t. adventicia)

i

-l
t

---l

Crpoenre aprepltfi gnacrhqecKoro runa

K srouy rklrly orHocflTcfl. KpyrrHbre cocyAbr, nonrrarcIqlae KpoBb HerrocpeAcrBeHHo kr3 cep4rJarrrv
2rc [ytv aoprbl. ?Ix crenr<a AonlI(Ha BbrAepxr,rBarb r,r crJraxr,rBarb yAap KpoBr,r. B cnssz c srr.rM urMe-
rorcf, cneAyroque oco6eunocrrz crpoeHr.rr:
o B cpe,ulrefi o6onoqKe cocyAa gnacrr4qecKoro rr.rna r.rMerorcfl orcoHrrarbre SJracrrrqecnrre MeM-

6panrr, cB{3aHHbIe n egraurrfi KapKac gnacrltqecKvluw vr KoJIJrafeHoBbrMr4 BonoKuaMr,r, rraeNay
oKoHqarblMra rraeu6pauaMl{ nextar Koco pacnoJloxeHHbre no orHorrreHr4ro K uerra6paHavr fJraA-
KOMbIIIIEqHbIE KJIETKI,I.

. Hapyxnafl vr BnyrpeHHrr{ snacrr.rqecKze rraeu6paHbr orcyrcrByror.
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EHyTp eHriafl o 6 o.llorfl(a

r-ilfl f, TrrrlEtHHe ll{elt{fipallbr

rpe,ql'rfi o60.u0tfl(a

rxapyJrilfi.fr o fi n.inraca

Benul
BeHu 

- 3To cocyAbl, Koropble o6ecneqznalor orroK rr,qenoHkIpoBaHlre KpoBr{, a raKxe o6ecne.rH-ealor o6NaeHHyIo SyHr<quro. [anneuze KpoBI4 B Hrrx orHocrrreJrhHo HH3Koe, rrogToMy gnacrz.recxzft
Kapr(ac pasBlrr cla6ee, qeM B aprepr4rx.
o rlapyN."afl'n BHyrpeuH-{.fl gracrl4qecKze ueu6paHbr orcyrcTByror unu cya6oB6rp'r(eHbr.o Kon'qecrBo fnaAKoMbIIueqHhIx KneroK s o6oro.rKax BeH 3aBr4crrr or roro, ABrrxerc.{ nr,i KpoBbuoA Aefrcrnr4eM cr4Jrhl Trxecrr4 r4nr,I rrporue Hee.t Erqe o'uuofi oco6eHnocrllo tBJIter cs. HaJr'^ryre (y 50% neH) rc.nanarroB, Korophre rrpeAcraBr-,rrorco6oft AyrrJlrrKarypy BHyrpenuefi o6o,roqrcu. floeepxuocrb KJranapa BbrcrJraHa gHAoreJrreM?

ocHoBa KJIarIaHa 
- 

pblxnafl coeruHlrreJrbHat rKaHb c 6onruratra KoJII4qecrBOM KoJrJrareHoBbrx 14sracrl4qecKl'Ix BoJIoKoH' B uecre orxoxAe*rrfl .l.nafiaHa pacloJlafalorct rnaAgoMhllrreqH're
KJIETKI4.

I(,rI{lIIflII

*-*
r"E *. r

E
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Knaccu$nKallht BeH

B ocnony xnaccu$uraU[r,r BeH floJro)rceua cretreHb pa3Blrrvrfl,Ir JloKana3allu.f, MblrrreqHblx SneMeH-

TOB B IIX CTEHKE.

I. Eesl{slureqHoro rrr[a
Benu Mo3roBbIX o6olouer,
cerqarKl{, cere36nru, nocrefr

1. Co cna6sr*r pa3BlrrrreM
MbIIIIEqIIbIX SJIEMEHTOB

Benu rrrepl, JI[qa, eepxHefi
I'.acrvr ryJIoBLIrqa, BepxH.f,t

TIOJIA' BEHA
I

I
I
t

V
Inagr<ouu[reqnble KJIerKlr

pacnonoxceHrr n cpe4neft
o6olo.rne

II. MunrerrHoro rrrrra

2. Co cpeguuM pa3BrrrrleM
MbIIIIEIIHbIX SJIEMEHTOB

Haz6onuuat rpyn[a BeHo3-

Hbrx cocy.AoB TeJIa I4 BepXHI4X

KoHeqHocrefi . nne'{ee afl. BeIJ^a

I

I

I
Y

lna.urounlreqHble KJIeTKI{

pacnonox<ensr n cpe4nefr
rr Hapy)KHofi o6o.uo'rrcax

3. C cu.nsunrM pa3BLITrreM

MbIIIIEqIIbIX 3JIEM EHTOB

Ee4pennax BeHa, HlrxcHtt
IIOJIAfl BCHA

I

I

Ii
f ra4rorr,rurrreqHble KJIeTKI,I

paclonox{enu no ncex rPEx
o6o.noqnax

Benrr

Gocygur Myt Kpoqu pKynf, TopHoro pycna

fe*ronauumnpu Aprepno.nu rryJrbl Aprepno"uoBeHyJrfl pHble aHacroMo3bl

MurpoqupKynsropHoe pycno - 9To KoMrrneKc KpoBeHocHbIX cocyAon, o6ecfleullBaroilIl4x peryn-fl-

rlrrro KpoBeHa[oJrueHr,rr opfaHoB, rpaHcKarlunnxpHrrft o6naen rr ApeHaxHo-AerloHnpyrouyrc (bysr-

rlr4ro.

nflrrrfiJlrrfip

ir,IlTs}Htl"Trfl

Eerf}'"rrfi

Kannnnnput

Kanunnxpu - caMbre roHKr4e cocyAbr Ar4aMerpoM 4,5-II narv. O6pasylor cerl4, flerJlrr, rny6ouru.

BnyrpenHxx rioBepxHocrb Kalr,rJrJlflpa BbrcrnaHa 3HAoTeJrItaJrbIrbIMr{ KJrerKaMrr, JIe)KaIII'IMI4 Ha

6agarlruofi ueir,r6pane. B 4ynlaxarype vreu6paubr pacnonoxceHbl KJrernr,r uepuqrrrbr, c uapyxHofi

cropoHbr rr.leu6pairrr pacflonox(eHbr aABeHTrrIIrraJrbHbIe KJrerKIr Ir roHKI,Ie KoJrJIafeHoBbIe BoJIoK-

Ha, rorpyx<eHHble n antoptpHufi lrarpurc.
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n.qB elfiltr_trIarlbHafl I{rIeTr{a

IIepm_u"rr

HepBHOe 0I{frI{lIAHHe

Tunrr

conaarr.r.Iecrcufi

CIIJIOIIIHA' SH.UOTENI,ItUIbHA'

BbICTI4JIKA I4

crtJrornHa.fl 6asalruas lreu-
6paua

Pacuo.nararorcr B

I
I

Y
Hara6onee pacnpocrpauennrrfi

Tr4rI Karrr4JrJrrpoB:

Mr4OKapA, CKeJIeTHat

MycKynarypa, I{HC, JrerKre

Senecrpnponannrrft
B 3H.4OTeJII4 aJrbHbrx KJIeTKaX

r4croHqenr.rr ((peuecrprr),
crJrorrrHar 6asamnas MeM-

6paua

nepQopuponinnrrfr
nep(popzposaHuuft oHAore-
nHfi (nopu B gHAoreJrr4.urb-

HbIx KJIETKAX) 14

rrp epbrBr4cr as. 6 asalr",nafl .
rrerr,r6paua

frnnenrpur

I
I
It

3H4orpnuHbre opraHbr,
IIOIIKLI,

c nvrgkrcr as. o 6 onoqra rorr ofi
KI4ruKI{

Aprepnonul
Aptepuolu, rlo Bblpar(eHraro I4.M. Ce.reHoBa, qBJlf,rorcr KpaHaMr.r cocyAr.rcrofi clrcrenarr. Vlx oc-
HoBHa.t{ lpyHrqnr - peryJIsIIrIt KpoBoroKa r{ ilepepacrpeAeJrenr4e KpoBr{. Crenra o6pasonaua rpe-
ur o6oroqraMr,r:

I
I

v
Oprauu KpoBerBop eunfl,

TIEqEHb

T. intima 1. 3n4orenr,Ifi nexur na 6asarbHofi rvrena6pauei ;:f.t :'11:T-1'-:1 :::---> 2. Tonras flpepbrBr{crar BHyrpeHnrr graorr.rqe-

T. media

cKar MeMopaHa

12 cnos qupKyJrqprro pacnoJro)KeHHbrx Hra.q-

KOMbIIUeqHbTX KJIeTOK, 3JIaCTUqeCKr,Ie V KOJrJra-

reHoBbre BoJroKHa, auopQnoe BenlecrBo

Prxnar coe,uI,IHI,ITeJrbHar rKaHbT. adventitia
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t"

Berynsr
OcnosHas $yrrqux BeHyJrbr: ApeHax r,r AerroHkrpoBaHrre KpoBr.r, yAiureur4e rrrera6onzros ng rKaneft.

Beny.nsr [ocrKarrrrJrJrrpHble
Crenr<a BeHyJr raKx(e cocrorar ras rpex o6ono.reK. Bo nuyrpenuefi o6onorrKe 3HarrlrreJlbHoe KoJII4-
qecrBo [epr4rlrlToB. B nocrraluJrJrrpHbrx BenyJrax Her cpeAHefi o6ono.{Kv\ B prx creHKe npncyrcr-
Byror Jrr{rrrb orAenbHbre uraAKoMbrrrreqHbre KJrerKr{, o.{HaKo rrp}r yBeJrrrqeHvr4 xanu6pa BeHyJI KoJIpI-
qecTBo MbrrueqHblx KJIeTOK yBeJlr4qr,rBaeTcr.

B nenynax Mbrrrrequoro rllna {rerKo BblpaxeHbr I-2 cnog. rJIaAKoMbIIxeqHbrx KJIeroK. 3nacrv.re-
cKlrx BonoKoH B BeHynax 3Haqr4TeJrbHo MeHbrrle, qgM B apTeplaonax.

AprepronoBeHyrf, pH bre aHacroMo3bl

Aprepno.rroBeHyJrflpHbre aHacroMo3br (ABA) 
- 

9To KaHrurbr, Koropbre HaflpaBJrflror KpoBb v3
apTepr{urnbHoro 3BeHa HerrocpeAcrBeHHo B BeHo3Hoe, Mr.rHy.fl rlnpKyJrrquro B Karrkrnffipax.
Oyunuuu ABA:

1. Perynxqur KpoBeHarroJrHeHrrr opranoB, Mecruoro z o6ulero AaBrre:oils. KpoBI4.

2. Mo6unzsaqrrr AeroHr4posaHHofi B BeHynax KpoBr4 t4

cTr4MyJrrrlr4s BeHo3Horo KpoBoToKa B cTopoHy cepArla.
3. AprepnonusarJufr. KpoBr{.

4. Tepnroperyrflr\vs*

K.naccnQuKarlrrfl ABA

+---
lloryurynrrr IIIyntu

Bo BHyrpennefi o6oroqne n cpe4uefi o6onoqrce
(ruynru grrr4TeJrraor4AHoro rvlna)

rrpocTbre CJIO)I(HbIE

Iloryurynru
Aprepzona r4 BeHyna cB.f,3aHHbr KoporKt4M rrrrrpoKuM Ka[nnnrpono,qo6Hurrr cocyAoM. IIpz srorra

c6pacunaeMar KpoBb rBJrrerc.f, cueruaHnofi .

apTepHoJra BeHyJra

Eeg clequaJrbHblx AorroJrHrrreJrblrbrx
coKpaTHTeJrbHbrx cTpyKTyp

Co cneqna.nbHbrMrr coKpar[TeJrbHblMrr
cTpyKTypaMIr
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IIIynru 6es cnequaJrbHbrx coKp arr.rreJrbHbrx crpyKTyp
Perynxqux KpoBoroKa ocyrtlecrBntercr 3a c.rer MhrlreqHhrx KJreroK cpe4nefi o6ono.mr4 aprepr{on.
C6pacrrnae r cfl aprepr4aJrb*as. KpoBb.

apTepuor'ra

IIIynru co cileqn aJr bHbrMr{ co_Kp arr.rreJrbH brMtr crpyKTyp aMr{

Bo nnyrpennefi odonoqKe myHTa cKorrJreHrre
IIpOAOnbHO pacnonoxceHHbrx Hra.4KoMbrrrreq-
HbIX KJIETOK.

B no4en4orewranbuoM cnoe oHu o6pasyror
TaK Ha3brBaeMble rroAyrrleqKil vr[Tv BaJIkrKVr.

flpv corparrleHr.M oHr4 rrepeKpbrBaror rrpocBer
rrryHTa

HapJDnHafl o6ouoqlca
cpeAHrfl o6o.iroqrca
BHJirpeHHsfl o6o;roqrca

noAJrrlreqKa

trpocTbre

9II[Te.iIIroAHbte
ICIIETICH

( E - r.nerxu)

B cpe4nefi o6o.rroqrce KpyrrHbre rcn'emra oeamHofi
$oprrru - 3nr{TeJrr.rorrAHbre n nerrcil (E-rnerrz)

CJIO)ITHbIE

,f,

apTepn(}J|a apTepuoJ|a BeHyfla
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JluuQaruqecKrre cocyAbl

(Dynmqnu:

. rro grr,rM cocyAaM pr3 opfaHoB a rranefi orBoA{Tcfl rIpoAyKTbI o6uena,

. ocyrqecrBr.f,ercs orroKmanesoft ixIrAKocrlr,

. BbIBOAflTCSIHOPOAHbIEqACTI4IIbI,

. ocyqecrBJlrerct Mplfpaql{fl nlauSoqzron.

Knaccra$ unatlan n r u$aru qecKnx cocygoB

,iIulrsarlrqecKIIeKaIII{JIJI'tpu----.-}[ocTKaIIn,'IJIfpbI----->
nuvrQaruvecKr,re cocyAbl
crBoJrLI (rpyauofi rporor u npansrfi .rrlruQarnvecxnfi uporox).
JlnMdaruqecrcrae rcanra"l,lqpr,r rro cBoeMy crpoeHl,Irc [oxo)Kl{ Ha KpoBeHocHbIe KarIuJIJIrpbI, Ho

I,IMEIOT OTJII{qX.f,:

1. 3HAorenuanbHbre KJrerrn ;ruruSarpF{ecKl4x Kalll4nnflpos s 3-4 pa3a KpynHee, qeM y reMoKarlun-

nrpoB. Ha ux raHTepcrr4rlualrnoil rroBepxHocrlr MHofo Ul,(Tonna3MarrrqecKux BbrpacroB, a B

rII4TOnna3Me MHO| O II43OCOM.

2. Kpax eH4oreJrr4ilrrbHbrx KJreroK HaKnaAblBarorcs Apyr Ha Aplra. B uecre I{x KoHTaKTa l4Melorct

rrlenu 0.5 urn.
3. EasanrHar rr,reu6palla orcyrcrByer r4rru rrMeerct roHKafl flpepblBllcrax ueu6pana.

4. C oxpyNaroulefi coeAuHrzrelrHoft TKaHbro 3HAorenlriurbHble KJIerKkt cB{3aHbr KoJIJIareHoBbIMIr

Su6pralnalau (crponnrrvur SlrlaMeHTaMrr, Apyroe Ha3BaHI4e 
- 

{KopHbIe). O4nunn KoHIIoM

oHlr rrprrKperrJr.f,rorc{ r ueru6pane gHAoreJIIraJIbHbIX KJIeroK B Mecrax I4x KoHTaKToB, a ApyrlIM
KOHTIOM BrrJreTarOTC.rr B rlpoAonbHo rrAyIII[e KOJIJIafeHOBbIe BoJIOKHa, OKpy)I(arcqve KaIIl4nJIspbl.

flprz naxouJreHr,rr4 xrrAKocrrr B TKaH.f,x tKopHble QunaueHmt Harrrl,IBalorct, Kpat gHAoreJII{-

aJrbHbrx KJreroK cMeurarorc.f,, rrepe3 orKpbrBaloqflecfl IIIenI4 n riuuSaruqecKue Karll4nntpbl rlpo-

HI{KAET TKAHCBA,f, NOI,trKOCTb.

nrurfarn.recrnft rcaun.nirap

I(OJUIATEHOBbIE BOJIOKITA

xIIIOTeJIfl AJIITHaq ItJIeTIta

crporrrrbre rlnnaue xrrr

flpu ynenrarrelllr,lr raln6pa nuusaruuecKr4x cocyAoB B LIx creHKe notBJlterct 6asatlr',uas, ueru6pa-

Ha, yBenr4qhBaercfi, KoraqecrBo coeAr,ruprre.lmnoft TKaHI4 I,I rnaAKoMbIIIreqHbIX KJIeroK.

B creulcax cpenuux ra mpynnrrx lunrdaruqecrcnx cocytron, [o aHaJIorrILI c KpoBeHocHbIMIa cocy-

[aMvq raMeercr 3 o6oloqru. Otlu'rurenrnoft oco6ennocrblo raKl4x nuu$aruuecKl4x cocyAoB tB-
Jlrerc{ HaJrr{qug 6omruoro KorflqecrBa KJraIraIroB.

Vqacror nuu$aruuecKoro cocyAa Mexqy 2 :ruranauaMLl Ha3blBaercx .iruuQanruoH. Jlnu(parnue-

crvft cocy4 rrpeAcraBJrser co6ofi qefloqKy nzru$anrzoHoB, no KoropblM rlynbcl,Ipyer nnirr(pa.
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GepRqe
@ynxutru cepArla:

1. Cepaue - opfaH, rrprrBoArrqrafi e AeuxeHrre KpoBb.
2. Cep4qe - peSnexcoreHHar 3oHa, noAAep)Kr4Baroqax nefiporeHnsrfi Touyc Bcex cocy4oB.
3. Cepaue - I4croqHrlK raMrrynbcoB, ToHlr3npyroql4x Mo3r.
4. Ceplqe nrrpa6arunaer 6uonou4qecKrr aKTr4BHbre BerlecrBa.

Grpoexne creHKh cep4qa

Creuxa cepArla cocrorrr us 3 o6oro.rer:

3nIoxapa
1. 3naorenuarbHbre KJrerKr4. Jrextar[[e na 6asanrHofi;

MeMOpaHe.

2. lloAsnAorenzansnsrfi cnofi us puxnoft coe.4vHLI-

renrnoft TKaHr,r.

3. MHilre.rHo-gracrvqecrnfi cnofi.
4. HapyxHuft coeAr{Hr.ITeJrbHorKaHHufi cnofi .

1 . CorparureJrbHhre (pa6ovue) KapAr.roMraoqr,rrbl.

2. Kap4raorunourrrbl rlpoBoArrqefi cHcreurr.
3 . Prrxna4 coe,qr4Hr4Te rrb*afl. TKaHb, cocyAbr, HepBbr,

HepBHbIe clneTeHr4r.

1. CoeavrnzreJrbHorKaHHa.f, ocHoBa.
2. SnHrenuarbHbre rrJrocKr4e, Jlex{alqrre Ha 6aga-nruofi

ueu6pane, KJrerKrr.

MuorcapA

3uurcap,u

srrgflr{flI}dq

EuJrffr(Hff flS1lxrunn

rvI[IflI{fliI}ff

Tilr{#filtg

MnorapA

B cocrase Mr,roKapAa pasrrrqaror 2 rurl'a KapgrroMrroqnroB:

CoxparureJrbHbre KapArroMrroqrrrbr KapAuounoqrrrbr npoBo4rrrlefi cucreuu
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Corcparuremnrre (pa6o.rue) Kapnrlolruouurrr 
- 

gro BbrcoKoc[erlr4anr{3r4poBaHHbre KJrerKr4

rlptMoyronrnofi $opnahr, crrJrbHo BbrrsHyrbre (4nuna 
- 

50-120 MKM, rurrpxua 1510 urrra). B
IIeHTpe KJIoTKI{ pacronaraercs 7-2 x4pa. V qenoBeKa B Mr4oKapAe rrpficyrcrByer or l0 lo l3o/o

rBytAepHbIX KJIeroK. Cnapyxu KapAr.roMr4or{rrrbr rroKphrrbr capKoneMMofi, ona cocrorrr r43

TIJIa3MoJIeMMII Ir 6asamnoft uerra6paHrr, B Koropyro Blrnerarorcr KoJIJIareHoBhre nonorna, o6-
pa3yloqlte uapyNuufr cKener KapArroMrrour.rroB. KapAuoir,ruour4Tbr vMeror Bce opraHeruu o6-
rllefo Ha3Ha-v.elr,ul Or<oro 30o/o o6r,etvta rlr4Torrna3Mbr 3aHr4Maror crrJrbHo pa3BerBneHHbre Muro-
xoHApI,II4, o6pasylorql4e MlzroxoH.4plranbHblfi perzrcynyrr,r. 3navnrenbHyro qacrb rlprrorrJra3Mbr

3aHr4Maror vno(pu6punnu.

EOJTOHHO TYIHOT{Apm-

ndparurar+rne
HAp,S{rrM}ror+rTa[rrr

KaprzovrvroqllTbr KoHTaKTrrpyror Mex(Ay co6ofi n o6pasyror BerB{rrluecfl aHacroMo3rrpyroque
(fynxquIonaJlbHble BoJroKHa. Tarzrra o6pa-:oir,r, (cepreqHoe BoJroKHo)) - 

gro rlelorrKa lr3 rrp{-
MOyroJIbHbrx KJreToK.

Kap4uotruoqrrrbl rlpelcepArrfi nueror orpocqaryro lpopvy, prx EnvrHa n 5 pas, a :lukrpvrna B

2,5 paza MeHbrue, qeM y x{eryAoilKoBbrx KapALroMrrorIIaToB. B nzx HaxoArrrcr MeHbrxe Mr,ro*

$u6punl, oAHaKo pa3BLITa IlrepoxoBarax 3lIC r4 KoMrrJreKc fonr4xra, lrro Moxer cBprAerenb-
crBoBarb o ceKperopnoft (pyHrcqr4r4 ilpe[cepAHbrx KapArroMr.roulrroB. B q[rounasMarr4qecKr.rx
rpaHynax JloKaJrr,r3oBaHbr fopMoHaJrsHo aKTI{BHbre [erITIrAbI, Hanpr4Mep: uarpufiyperr4qe-
cxzfi (parrop, ora3brBaroqufi n4noreH3r4eHHfr e$(fexr Ha cocy.4br.
KapAuonlroqursr nposoAq[Iefi cucreMnr. 3ro KJrerKr4, Koropbre reHepr4pyror rr npoBorrr
IrMnynbcbl, BbI3bIBaIou[e coKpa[IeHl4q KapAkroMr4orlr4ToB. Tarve KJrerKr.r pacflonara]orcf, B cr{-
HycHo-npeAcep.qHoM y3ne, [pencepAHo-x{eny4oqKoBoM y3Jre, []nrKe luca, BoJroKHax flypru-
Hre. B cocraBe yKa3aHHbrx crpyKTyp B pa3rr.rrrnbrx coorHorrreHr4rx [peAcraBneHu 3 ocHoBHbrx
TI4NA KJIETOK:

1. Kaerrcu BoALITers pI{TMa (lleficnaer<epHbre rrerxz). Osv uueror Hecra6ranrnrrfi froreHrlrz-
aJr IIoKo.f,, rloroMy qro I4x rueu6pana AonycKaer flporerrKy rroHoB :oarplrfl, rrro [pr4Bo.qr,rr K

Aerlon.flpl43aqzu ueu6paHbr r{ reHepaqr4r.r rroreHrluata [eftcrefis. Y 3AopoBoro qeJroBeKa

KJIeTKIT Aelonf,pr43yrorcr 70 paz B MrzHyry. llo4 nrnxnrreM HepBHbrx rr ropMoHaJrbHbrx rrM-

IlynbcoB Mo)I{eT r43MeH{TbCt CKOpOCTb Aellonflpn3arJvrl,'., OAHaKO Haqano Aerronrprr3ar\krvr,
r.e. cnoco6Hocrb K.{enonrpvgar\ar4 r4 reHeparlur4 coKparrrreJrbHbrx rrMrrynbcoB, 3€uroxeHa B

reHervqecKoft upupo4e nefi cuerepHsrx KJreroK.
2. llepexognble KJrerKr{ [epeAaror no:6yx4enpre or uefrclrerepHbrx KJrerox x pa6ouzM Kap-

AI,IoMI4oIII4rau. Oriu rrpe.4craBnxior co6ofi ToHKr,re BbrrflHyrbre KJrerKrz c ManbIM KoJrrrqecr-
nona nluo$z6punn.

3. Bo.lorcna Ilypnunre. Kpyunrre KJrerKr4, c ne6onrrurrM f,ApoM, B Hrrx HaxoAr.rrcr MaJro

rr,rzoSuI6puJrJr rd MHoro fJrrrKoreHa. Krerxv flypxzure pacnonararorcr rpy[naMrr rtrvr cro-fl-
MIr, or,{eJreHbr or oKppxarorlr4x KJreroK npocnofir<oit coeAuHllrelurofi TKaHr.r.

enrarap4

3nurap4 - 
gro roHKar $u6posno-gracrr4qecKax o6onoqxa, [oBepxHocrb Koropofi nrrcrnaHa Me-

3oreJII4eM. B nonepxuocrHoM cnoe gnr{Kap.4a MHoro KoJrJrareHoBbrx BoJroKoH, Bo BHyrpeHHeM cJroe
MHoro DJracrvqecKlrx BonoKoH. Snzrap4 rrJrorHo cpacraercs. c Mr,roKapAoM.
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@ynrcuuu oprauon nponernoperurs :

1. o6pasonaHue (fopuenHblx gneMeHroB KpoBr.r rz nzuQrr - reMorros3 v nuna$ouoes.
2. VAa-lenze Ir3 KpoBI4 u nzusrr norrz6lrux u rroBpe)KAeHHbrx $opnaeuHrrx gneMeHToB.
3. [enoHupoeaHr.re KpoBr4 z manr(pu.
4. O6ecne.reHl,Ie teHerl{rrecKoro trocro.rrHcrBa KJreroqHofo

HLI9 kI yHI4TITO)KeHUe pa3nI,IrIHhIX aHTVteHOB, B TOM qI,ICJIe

ror).

cocraBa opraHr.r3Ma (pacuo:Haea-
qyxepolHbrx z oflyxoneBbrx KJre-

IlepuQepurrecKr{e
OTBETCTBEHHbI 3A

aurrarenianncutrsrfi reMonog3
I
I

V

1. ICCO - nral,r(pou4Har cr4creMa cnvBvr-
crrrx o6onoqeK [[ruerapvrelrnofi ,

.4brxareJrbHofi , ruo.renonosofi cr4creM
2. Jlzna(faruvecKar cr4creMa Koxrr
3. Jlzrra$arzvecKrre y3nbr
4. Cenes€Hxa

K.uaccuQuKarlrr4 opranoB KpoBerBopeHuq

Ilenrpa.trnrre
OTBETCTBEHHbI 3A

anTr{reHHe3aBrrclrMblfi reuonoeg
I

I
I

+

1. Kpacuufi rocrHrrfi uosr
2. Tuuyc

Mop$oQyHKt ll4oHar bHbte oco6eHHocrl4
KpoBeTBOpHbtx opraHoB

1. Hastu'rue AByx crpyKTypHbrx KoMrroHeHToB:

f enralruoro KoMrrorreHTa Crpoua;rsHoro KoMrroHeHTa

KJIeTKpI KpoBI'I, HaxoAflIllnecs.Ij.apa3nllq- KJrerKrr, (fopuupyroqrre Mr4KpooKpy)KeHr..re
HbIX CTAAI4flX CO3PEBAHI4'I AN' KPOBETBOPHbIX KJIETOK

MeN4y 3TI{MI4 KoMrIoHeHTaMI4 cylqecrByer recHoe crpyKTypHoe ra SyHxrlr4oHanbHoe B3ar{-
uo4efrcrnne.

2. floctogunoe [plrcyrcrBne B opraHax KpoBerBopeHr4.f, r4cxorHbrx KpoBerBopHbrx KJreroK -
crBoJroBbrx KpoBerBopHbrx KJreror (CKK).

3. flocro-f,HHas coprr{poBKa u nrr6paroBKa KpoBerBopHbrx KJreroK.
4. Cnoeo6paslre Mr{Kpoqr{prynrropHoro pycJra:

. 3aMeAJreHraeKpoBoTOKa,

. BbrcoKoe rI,IApOCTaTr4qecKoe AaBJIeHI,Ie,

. KarrprJrJrrprr $enecrpt4poBaHHofo t4 uep(fopzpoBaHHofo rrlrroB,
t Halrkrqr4e B nocrKanI,InJUIpHbIX BeHynax [pr8Marr4qecKoro SHAOTeJrr4{, qepe3 roropuft

zs6zparenlHo p eqrrpKynr4pyror KpoB erBopHbre KJrerKr.r,

' HaJII4TII'Ie cQznrrepoB B rlocrKarlllnJlrpHbrx BeHynax ceJre3euKr,r, o6ecne.r[narcryux ne-
rroHr4poBaHrrr4 KpoBr,r,

' HaJII'Ique aHTI,IfeHHerIpoHI4IIVaeMoro 6aprepa (reuarortruycHrrfi 6aprep).
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[eurpanbHbre opraHbt KpoBerBopeHre

Kpacnuti xocrnulti Mo3r

Kocrnufi Mo3r pacnoJraraercr BHyrprl rocrefr kr r4Meer rlony)KI4AKyIo KoHcI4creHIII'Irc. Y n:pocnoro
qeJroBeKa pa3nuqaror rcpacnuft rcocrurrft Mo3r, r<oroprrfi c Bo3pacroM 3aMerlaercfl Ha xe.nrrrfr
rcocrnsrft Mo3r. Y pe6eHra rpacnufi rocrnrrfi Mo3r 3aloJlH.fler [oJlocrIr IIJIocKI,Ix tcoclrefi, a raKxe

4ua(fuson H snu$u:on rpy6uarnx rocrefi.

rINlq;rToe Eel4ef TB0 Hgf TI.I

rderfisfiFr'ror[Ir

R.NETKII

itr.u+"f: qr'tisrDrr.r l( firtrrrrJrfl p

fi,qtrf0rFrrLr

flocrenegsoe cHrDreHrre qrzcJra reMorro3Tr4LIecKI,IX KJIeroK LI yBenvqeHr4e r&rcra aAI4[oqI'IToB BeAeT

rc @opnrupoBaHr,rro x{eJrroro KocrHoro Mo3ra y B3pocnoro r{eroBeKa.

rYDtIfi T0e sel4e,ilTE0 It0f, TII

fi,qllr0r+rTBr

E er+"Tl;r

fiilTeFr.ro"Trfi

3averqenue KpacHoro KocrHoro Mo3fa Ha

Exe4nenno rpacnufi roctmrfi Mo3r
H 10 rrurnuapAoB refrxoquroB, Koropble
Hbrx Ka[vJrnrpoB.

xerrrrfi 3aBeprflaerc-s K 18 roAau.
nupa6amrnaer oKoJIo 200 Mlrnn[apAoB splrrpoul{ToB
eHcno6ox.4arorcr B KpoBb uepe3 crenKy ero cllHycour-

KpacnsIfi rcocrurrfi Mo3r BKnloqaer:

--------------a

Ievranrnrrfi tcouuonenr
rrpeAcraBneH nponu$epzpyrcurrMlr, AI4S$e-
peHrlr4pyrorur,rMplcs u co3peBaIoilII,IMLI KJIeTKa-

Mr,r KpoBrl

Crporranrnrrfi rcorrnoHelrr
rIpeAcTaBneH KIeTOqHbIMI4 I{ HeKJIeTOT{HLIMI4

oJreMeHTaMr.r, (popruzpyroilIlrMr{ rp€xnaepurrfi

crpyKrypHufi xaprac (uuxpooxpyxeuve)
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3.

4.

l-euanunurfi rounoneHT KpacHoro KocrHoro Mo3ra

Pasrra.rHrre rr{nbr KJreroK KpoBr{ o6pasyrcrc.fl, corJracHo yHrrraplroft reopun KpoBerBopeHuqt
zs eAuHofi crno.rrosofi KpoBerBopuofi rc.nerrcu (CKK).

OcHoeHure cBofcrBa u xapaKTepncrhxu CKK

l. flo,runorenHocrb - cnoco6Hocrb au$$epeHrllrpoBarbcf, B pasnI,IqHbIX HanpaBJIeHpItx u o6pa-
3oBbrBarb Bce rr4rrbr KneroK KpoBI{ Ia nzuSrr.

2. CauonoAAepx{aHr,re - cuoco6Hocrb coxpaHrrb B rrpoqecce AeneHrrfl nyn CKK. Cyuecmyer
2 ruexanrasN{a caMo[o.qAep)KaHr,rr :

. AeJreHlre CKK accr,rMerpr.rrHo, T.e. accraMerprr.rHlIfi Mr{To3, rrpr4 KoropoM oAHa rr3 Ao-
qepHkrx KJreroK ne az$$epeHrlzpyercr (xonnx Marepl{HcKofi xnerru), a [pyrar Aorlep-
H.rrr KJrerKa B pe3ynbrare csoefi az(f$epeurlr4poBKr{ o6pasyer 3penble KrerKkI KpoBIa;

o r43 CKK npra KaxAoM AeJreHr4r4 o6pasyror:cf, ABe CKK unn 4ne 4n$(pepeHlllrpyrcilIrlect
KJrerKr{. flpz erou co6moAaercs paBHoBecve MexAy ru4croM 4enennft, yBerrltqlrBalo-
qI,IX Konr4qecrBo CKK n 4erenrafi, cB.r{3aHHbIX c norBneHr.reM 3penblx KJIeroK.

Peqvprynx\lrfl - cnoco6nocm CKK BbrxoAr,rrb B KpoBoroK, 3areM rrocne qI{pKyJItuuIr B KpoBI4

Bo3BparrlaTbc.rr B pa3nr.rrrHbre KpoBeTBopHbIe opraHbl.
CKK naxol.flTcfr BHe Mr4Torr.rqecKoro qr.rKJra, T.s. B Gs nepuotre,uxpaitue peAKo.4er.f,Tc.f,, He

orBeqaror Ha $alcroprr ara$$epeHrlr{poBKr{, nosroMy KpoBerBopeHl4e rloAAep4kIBaerc.u 3a cqer
noroMKoB CKK.

5. HusKa.r KoHueHrparlur CKK B KpoBerBopHbIX opraHax (1:103) L{ KpoBI4 (1:104).

l-euoquronog3

feuoquronog3 
- 

oro rrpoqecc o6pasoeaHrrr KJreroK KpoBr{. OcnoeHue grarlbl rlpeAcraBneHbl B

ra6lraqe, zs roropofi cneAyer, rrro Ha BTopoM grarre KpoBerBopeHl,Ifl B pegynbrare lenesng CKK
o6pasyrorcs rroJrycrBoJroBbre oJrrrorroreHrHble poAouaqanbHble KrlerIcn (KOE - 3) u (KOE - D. B
ornr.Fr[e or CKK. 9Tr.r KJrerKr4:

. cnoco6Hbr K caMorroAAepxaHr.rro, Ho o6pa:yror He Bce rl4nbl KJIeroK KpoBu, T.e. ux cnoco6-
Hocrb r az(f$epeHurrpoBKe orpaHllqeHa;

o noABopxeHbr Brr{.flHfiro pa3rrrrHbrx sarropon aussepenqupoBKr.r (noeruuon).
Ha III orane KpoBerBopenux o6pasyrorcfl yHrrnoreHrHble KJrerrra (KOE-fM, KOE-3, KOE-M
u r.,q.). Krerxu sroro srana KpoBerBopeHr,rr raxxe cnoco6nrr B caMonoAAepx(aH[Io, o4uaro, 4u$-
$epeuqupyxcb B oAHoM HanpaBJreHvrvr, onvt o6pasyror oAr4H Tr.r[ 3peJIbIx KJIeroK KpoBI4.

MopSoSyHKtlt4oHafl bHbte oco6eHHocrh KreroK nepBbrx 3 oranoe KpoBerBopeHnf,

Knerxn I, II ra III eranos KpoBerBopeHr4-f, He r,rMeror rrrop$onoruqecKlrx pasnnuuft. flo4 tuzrpoclco-
noM oHr.r Bce rroxo)Kr.r Ha MaJrbre nzu(poqzrbr, T.e. sto ue6onbruI,Ie KJrerKIr AI,IaMerpoM 8-10 pr
c 6a:o$unruofi quronnasNaofi. Eonruryro qacrb KJIeTKI,I 3anuMaer qApo.

B npoqecce auS$epeHrlripoBKrr orkrx KJreroK rrpoficxoAr{r peapaHxr,rpoBKa reHoB B cocraBe I4x

AHK, T.e. rpoqeccu 4n$$epeHrlr{poBKr.r rpoucxoArr Ha ypoBHe reuoMa, I{ oHIr Ho corpoBoxAa-
rorc.f, r43MeHeHr,rrMrr n vrop$onorr,rrr KJreroK.

Knerru I, II n III sranos cnoco6nu oOpasonrrnarb KoJroHrIrI KpoBerBopHblx KJreroK, [ogroMy I{x
Ha3brBaror KOE (noroHnn o6pasyroque eAuuvqn).
Bnepnrre KoJroHrlr4 KpoBerBopHbrx KJrerox 6rrnu orKpbrrbl B gKcnepI,IMeHTe rlo [epecaAKe KpacHoro
KocrHoro Mo3ra or AoHopa K perlunuenry (Till z Mc Colloch 1961).
B xeocrosyro BeHy o6nyvenHofi urrruz BBoAr.rJrr.r cycneH3r{ro KJreroK KpacHoro KocrHoro Mo3ra
]rlrrlpr-Aouopa. Ha noBepxuocrra ceneseHKr4 psrluluenra na6nro4anu o6paroBaHl,Ie ysemon. flpu
r-rrcroJrofrruecKoM r,rccJreAoBaHr,rr4 KaxAbrfi rarcofi y3enoK oKa3aJrcr ro.nonueil KpoBerBopHbIX KJIe-

TOK.
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B Aanrnefirulrx gKcrrepr,rMeHTax 6rrlo rroKa3aHo, qro Bce KJIeTKI,I KoJIoHI,IV flBJltlorc-u noroMKaMI4

oAsofi KpoBerBopuo[ xlemu. Kporue roro, prccJreAoBaHr.rfl rroKzt3iull{, qro BoccraHaBJII4Barb KpoBe-

TBopeurre y peqmr4eHra cnoco6Hbr r{ KJrerKz ceres€Hoqnblx roronufi, T.e. B KoJlolc:vil npkrcyrcrBo-
BaJIr4 KJreruIa, cnoco6nble BoccraHaBJrr,rBarb KpoBerBopeHr4e. Tar<ofi rrpoqecc Ha3blBaerc{ peKJro-

HrrpoBaHne.
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PexnonupoBaur4e KpoBerBopHbrx KJreroK rrrr4poKo I4crlonb3yerct B KJII,IHLTKe. B nacto.slqee BpeMg

KoJroHr4r,r KpoBerBopHbrx KJreroK noryqarot in vitro.
Ha IV gTale KpoBerBopenrax o6pasyrorcr n.rrermu-6nacrbl. B srlax KJrerKax HaqI,IHaIorct cfIeIII{-

Qlruecxne crrHTe3br. flpo4yxru cvHTe3oB nocrerreHHo HaKanJII{BaIorct B III,ITo[JIa3Me KJIeroK, B

pe3yJrbTaTe qero rr3MeHflroTcr rax nlop$onoil4qecKfie [pI{3HaKv, uro 4aer Bo3Mo}GocTb [pocJle-

ArrTb [ocne.4oBaTeJrbHbre cTaIVV ux co3peBaHlrq, T.e. BLIcTporITb cxeMy KpoBeTBopeHI4fl,.

P accuorpzv no4po6nee grarrbr KpoBerBop eHrrfl. p a3nrrqHblx KJIeroK KpoBI4.
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I
l-parynoqrronoo3

fpanyroqurolog3 
- 

gro rrpoqecc co3peBaHvs B KpacHoM KocrHoM Mo3fe rpaHynorlr4ron: nefirpo-

$zroe, 6aso(fra;ron z eosnno$LrJroB. Pansraiu [peArrrecrBeHHr4KoM grr4x KJreroK.flBJlflercr KOE-|M,
B r<ocrnou Mo3fe BbrAeJrrrorcr KJrerKrr 6 uocre4onareJrbHbrx cra4uft co3peBaHr.rr , :r'aqvrlo.afl. co cra-
guu l:r'acton (rr,rop(pororr4lrecKr,r pa3nnqHbrx x.neror) :

1. Mneno6Jracrbr -+ 2. llpolrr{eJrorlr4Tbr --+ 3. Muenoqrarbr -+ 4. MeraMzeJrorlr4Tbr ---+ 5. flarioqKot-
AepHHbre KJrerKrr --+ 6. CerueHTorAepHbre KJrerKr{.

f)

Cospenanue KJreroK rpaHynoq[TapHoro p-rr.4a conpoBox.qaerc{ r43MeHeHr4enr Sopivmr flApa, Koropoe
upzo6peraer xapaKTepHyro cerMeHraunrc (y ruerauueJrorlrrroB sApo krMeer 6o6oeuAHyro $opuy),
3aTeM OHO CTaHOBT4TC_g [aIOqKOBr4AHbrM) a s,Apa 3penbrx KJTeTOK COCTOTT [I3 HeCKOJTbKITX CerMeH-

ron). B qrrronna3Me KJreroK rrpoucxo.4r{T rrocrerreHuoe HaKonJreHrre cneqn(puvecKr,rx rl Hecnequ-

$zvecrux rpaHyn.
B xpoeoroK [ocrynaror KJrerKr,r Ha cra4nr4 MeraMrreJrorllrroB, [aroqKo.f,AepHbre v cefMeHTorAep-
HbIE KJIETKI4.

eprrponoss
3purponoe3 

- 
9To npoqecc co3peBaHz-f, gpr{Tporlr{ToB B KpacHoM KocrHoM Mo3fe. Hau6onee pau-

HI4MI4 opl4Tpor4AHbrMu rpeArrrecrBeHHr4KaMr.r rBJrrrorc.f,: 6ypcoo6pasyrcuar eAI4HI4ua (EO3-3)
Il rrpoAyKr ee au$$epeHrlr4poBKrr KOE-3. Moxno na6nro4aru cneAyroque rocneAoBareJrbHbre
cra;.vtur co3peBaHr,rfl gprrrporlktroB B KpacHoM KocrHoM Mo3fe (Haunnar co craryW 6nacron):
l.3purpo6rracr -+ 2. flposprzrpo6nacr ---+ 3. Easo(fN:rrHnfi epurpo6racr ---) 4. flomrxpoMaro-
(punruufi spurpo6nacr --+ 5. Or<cz$znnHufi spvrrpo6nacr ---+ 6. Perzrynoqrrr ---) 7. 3purpoqur.

@*@*ffi--ffi,*m-*ffi*m
Calrofi pannefi naop$o:roruqecKrr pa3nuqr4Mo[ rneucoz B oprrrporroge rBJr{erc.rr npooplrrpo6nacr.
Cospenanue 3prrrporrAHbrx KJreroK conpoBo)KAaercr rrporpeccvBHbrM yMeHbrxeHXeM pa3MepoB

s.Apav HaKorrJreHrderu PHK B rlrrrorrna3Me KJreroK. 3run o6rxcusercflycvnenne 6aso$uriv[ qrrro-
rrJra3Mbr (6aso$nnrHufi epnrpo6racr), nocneAyrouee ro-rrBJreHr4e reMofJro1uyas rlzTonna3Me (no-
nr4xpoMaro$ranrnrrfi spnrpo6nacr). flocrerreHHo rIVTonJra3Ma 3anolrHrerc.s reMofJro6unonr (oxclr-

$unrHuft epurpo6nacr). llapzurJreJrbHo u4er npoqecc yrrnorHeHrrfl. s,[pav yMeHbrrreHlre ero orHo-
clrreJrbHoro pinMepa. Ha ctaluv, perrrKyJroqr4Ta KJrerKa ocso6oxAaercr or A51pa, no annapar 6zo-
cI{HTe3a 6enrca ocraercs. B xponoroK [ocrynaror perlaKynorlr4Tbr r{ gpr{TporllzTbl.

r00



Merarapnoqhronos3

Meraxapzorlrrro[og3 
- 

gro rrpouecc co3peBaHpl{ KJIeroK - MefaKapvoIII4ToB. Or zx ql{Torl[a3][bi

orAenrrorcs ne6onrurze tpparrueHTbr 
- 

KpoBflHbIe rlJracrrrHKu (rpou6oquru). flocneAonarerm-

Hbre craAr.In an(f $epeHqlrpoBKrr MeraKapI4ouI{ToB BKJIIoqaIor s ce6g :

l.Meranapuo6tacr ---+ 2.flporuefaKaprroqytr --+ 3.Merarapuolll4T --+ 4.Tporvl6oIrJIacrLIHKI4.

W
,ffi ,ff

@ffi,

B npoqecce co3peBaHrr.f, KJreroK yBenIaquBaercs o6n€N{ III{ToIIJIa3MII, B Koropoft naxannrtuaercfl,

6onruroe KoJrrrqecrBo rpaHyn. flporzcxo4rar rroJrr{flJlovr1lvaa\krs. x4ep. 3areM B III{TonJIasMe o6pa-

3yrorcr AeMapKarlr4oHHbre ueu6paHu, prcAenrrcruue qllTorrnitsMy na ne6onrurze Sparrr,lenrsr. 3ru
$paruenru orpbrBarorcr or KJreroK rr nocryrralor B KpoBoroK - 

gro lI ecrb tpou6ounacrtlHKlr.

flttuSonoes

Jhautfonos3 - rrpoqecc o6pasoearu4r B KpacHoM KocrHoM Mo3re B-xneror u npe-T-rneroK, Haqlr-

Haerc.fl c rroJrr,rrroreHTHbrx KJreroK - CKK, Koropble au(psepeuqupylorc{ s KOE-I. Cragwu gu$-

$epenquposru B-rrN{$oqnron BbIHtAsr cneAylouull o6pasou:

KOE-JI --+ flpe-B-xJrerKr4 --+ B-nuru$o6nacr --+ B-nponunt(foqur ---+ B-nNnl$oIIkIr.

flpoqecc co3peBaHi.rr nuru(poquroB cB.f,3aH c rro{BJIeHITeM pelleflTopoB Ha floBepxuocrIl KJIeroK,

peKoucrpyrqnefi reHoMa 14 HaKonJIeHrreM 6nonoru.recKl4 aKTI4BHbIx BeIIIecrB B III'ITonJIa3Me KJIe-

ror. 3anepuaercfl co3peBaHr{e B-rneror n uepu(pepnqecKl4x opraHax KpoBerBopenkrfl, rAe Irpovc-
xoAr4T r,rx KoHTaKT c aHTI,IreHaMI,I.

flpoqecc co3peBaHr,rfl T-rneror B KpacHoM KocrHoM Mo3re 3aKaHrllrBaercfl Ha cra4vrlr

npe-T-nuuSoqrzron. [anruefiuar au(fQepeHrlr4poBKa r,r ceJIeKuLIt srl,Ix KrreroK rIpoucxoALIT B TI4-

Myce. Or<on.rarerbHoe co3peBaHr4e T-rnerox, TaK)Ke KaK r{ B-rueror, ilpoucxoAl{T rIocJIe I,IX KoH-

TaKTa c aHTrrrenorra e ueprasepuqecKr.rx KpoBerBopHbrx opraHax (celes€nxe, nzuSarl,rqecKllx y3nax

I,I AP.).

CrporraanbHbtfi KoMnoHeHT KpacHoro KocrHoro Mo3ra
(reuonoernqecKoe MuKpooKpyxeHne)

lloruptrr,to reMaJrbHbrx KJIeroK B cocraB KpacHofo KocrHoro Mo3ra Bxo.utr KJIerKIr, o6pasyroque
rroAAepxrdBaroqnfi KapKac r4 co3.qaroruile onpeAen€nnue ycJIoBLIt 4nx gr$OepeHIIIapoBKIr LI co3pe-

BaHLrfi KJreroK KpoBr.r. 3rz xnerxu $opuupyror crpoMy Kpacuoro KocrHofo Mo3ra.

(Dynrqnu crpoManbuoro KoMnoHeHTa:

I . CosAau[e MI4KpooKpy)KeHIr.fl ,uJl.fl pa3BzBalorquxct KJIeroK KpoBI4 :

o pa3rpaHr4qeHue pa3rr.FrHbrx pocrKoB KpoBerBopenux (sputporlAHble ocrpoBKLI, MIreJIo-

rr.{Hbre ocrpoBKl4 v r.I. ),
. perynflrlr.rrr KpoBerBopeur4r 3a cqer nupa6omu reMoloorurlecKvx $arropon pocra.

2. O6ecue.{eHue rpo(pzrr4, onopbl r4 3arrrrzrbr pa3BrrBarorquxct KJIeroK KpoBIa.

3 .,{enouupoe amr4e 14 nrr6paroera KJIeroK KpoBI{.

4. O6ecne.reHr4e peurrpKynsqzrz CKK, nu6op HanpaBneHufi auSSepeHuIrpoBKZ CKK.



?r'

?

F
C)

O

a

li

2

FI

FI
C)

q)

!/.

Ocreo6racrbl rr ocreofeHlrble KJrerKrr. Kocmax rKaHb fBr-ser-
cr 3arurrrHbrM KapKacoM .4nr KpacHofo KocrHoro Mo3ra (rpoee-
TBopeHrre rrAer B [JIocKI4x Kocrtx Ir gnLISIr3ax rpy6qarblx Koc-

refi). 3ror KapKac ofpaHuquBaer o6BeM KpoBerBopnoft rranz.
HenocpegcrBeHHoe Blrvtr'nvre KJIeroK rcocrrroil TKaHIT Ha rlpoqecc
KpoB eTBopeHr.r.r{ B Hacro.f, IIIee BpeM{ aKTI4 BHO I43yqaerct

2. Perurcy.nnp H[,Ie KJrerKI,I cI{HTe3LrpyIor KoMIIoHeHTbI ocHoBHoro
BerrlecrBa r{ perr4Kynf,pHblx BoJIoKoH, a rarcKe pocroBble (paxro-
prr. Onu (popnazpyror cerllarylo crpoMy, s.refiKfi roropofr 3anoJl-

HeHbr KoroHptsMu o.4HorI,InHbIX reMorIoSTIrqecKI4X KneroK

3. MarcpoQaru cr.rHTe3r4pyror aplrrponogrlrH, KoJIoHecrIrMynI4-

pyrcurle $arropsr, nnrepneftruurr. Ynuqroxtaror 4eQernrue
KpoBerBopHhle KJIerKu. OrNae.reHa BbIcoKa{ KoHIIeHTpaIII4t MaK-

po(paron B 3oHe oprrrpolrAHblx oqaroB KpoBerBopeHllfl

4. @u6po6racrsr. flonepxHocrr co3peBalorulzx KpoBerBopHbIX

KJreroK KoHraKTrrpyer c orpocrKaMl,I (f N6po6racron

5. SnAoreruaJrbHbre v aABeHTTIII[aJrbHble KJrerKIr cocyAoB
KpacHoro KocrHoro Mo3fa o6ecneq[sawt uz6uparenbHylo MI4-

rpaunrc 3penbrx KJreToK B KpOBOTOK

6. Xnponr,re Kr'IerKI,I - aAl,I[oqnrr'r. JIzuuAbI gTI{x KJIeroK He pac-
xo.4yrorc.[ Aax{e rrpll oqeHb AJII4TenbHoM roJlo.qaHuu, Sru KJIeTKI4

3arroJrHrroT npocTpaHcTBa B KocTHbIX floJlocTtx, orpaH.urlvBafl
o6rerra rcponeinopnofi rxanu B opraHl{3Me

Kpoue KJreroK B cocraB KpacHoro KocrHofo Mo3fa Bxo4.rrr perr4KynrpHbre r{ KoJIJIafeHoBbIe BoJIoKHa.

Turtayc
Bropulr rIeHTpaJrbHbrM opraHoM KpoBerBopeHnfl flBrrflercfl TIrMyc. B uenr o6pasyrorcx T-
nraru(poqzru. T-lzru$orlr4Tbr .f,BJrrrorc;r BeAyrurrMr4 KJIeTKaMI4 t4MMyHHbIX pearqufi opranusrvla. Tn-
Myc pacroJro)KeH Ha nepr4KapAe B rrepeAHeM cpe.qocreHl{r{. On uueer rpeyronbHyro @opuy ll co-
cror4T uz 2 1oteit Ero noxpbrBaer coeArrHkrreJrbHorKaHHar Karrcyna. Orxo.4.sIqrle or Karlcynbl Tpa-

6exynu pa3Aen-flror opraH Ha AonbK[r.

{onrra rr{Myca BKrroqaer s ce6q:

Koprconoe BerrlecrBo Mogronoe BeulecrBo

Crpoua;rrnrrfi rconrnouerrr Ieuanrnrrfi rconanouenr

^
B cocraee rrrMyca r4Merorc.fl:

KaIICJTSa

goJrbna

rpaderyna

Kl}ltr{oEtre E'eulefiTE0
&t0?roBse BeruefiTE,o
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l-euan un ulfi ronanoneHT Tl4MYca

felranrHsrfi r<ounoneHT Tr4Myca npeAcraBJlen T-xnemaMLI Ha pa3HbIX cra4vrnx aulp$epeullllpoBKrl.
LIz KpacHoro Kocrnofo Mo3ra noA BJrr.rrnr4eM TI4MonogTlrHa B TI4Myc Ml4rplrpylor npe-T-

mztr$oqvrbr, He rrcKJrroqaercs rt vrurpaqur CKK Ia nonycrBoJloBblx KpoBerBopHbIX KJreroK.

B runayce rroA BJrr,rrHr4eM KJreroK MraKpooKpyxeHl4fl uAer cneqvtutvaauvrfl. T-lcleror<, Koropa.f,

BKJrroqaer s ce6s'.
o ilepecrpofir<y feHoMa (peapanxnpoBlry reuon),
o (poprvrupoBaHlle aHTLIf eupacrlo3Haloulux peqeIITOpoB Ha noBepxHOcTI'I KJIeToK.

PasennaroilIzecx rulusorlkrrbr He KoHTaKTIrpyIor c aHTlreHauu (anrxreHne3aBl4clavtrtfr upoqecc),

3a r4cKIIOrreHr4eM (cBor4D) aHTrIreHoB, ayToaHTIII'eHHyIO npe3eHTaIIHIO KOTOpbIX OCyUeCTBJLflIOT

cTpoManbHble KJIerKIr.

floxnnxrorqvrecfl B npoqecce co3peBaHrrs T-KnerKIa, IrMerotq[e peqenropbl K ayroaHTlrreHaM' rIoA-

Bepfarorcf anorrro3y (reuerzuecKr4 3anpolpaMMllpoBaHHoft ru6eru). 3a c'rer groro B KopKoBoM

BexlecrBe AoneK TL{Myca ru6ner oKoJro 900/o T-xneror'
flpoqecc co3peBaHru T-nunaSoqr.rroB npor4cxoAl4T npel{MylrleprBeHHo B KopKoBoM BelrlecrBe rI'I-

MycHbrx AoneK. O6paryrorquecfl 3.4ecb KrrerKrr rroKkIAalor rI,IMyc qepe3 BeHyJIbI, ne)KaIIIue Ha rpa-

HUrIe KOpKOBO| O I4 MO3TOB OrO BeIrIeCTBa, Mr4lly s. MO3TOBOe BeIIIeCTB O.

T-nuu(foqr4Tbl, Koropble HaxoAsrcr B Mo3foBoM BeIIIecrBe rI,IMyca, cqlrTalorc-f, caMocrosrelrHofi

noilynrq1aefi lcnsror. IIo cpaeneHzro c KopKoBbrMz nnu$oqvravrv oHI{ xapaKT€pll3yrorc{ ptAoM

oco6ensocrefi:
. olta$aror 3Hatrr4Tenrnofi ycrofiuneocrbro K pa3nI,IqHbIM nos4efr crnraxu,
. cuoco6Hbr K pequpKyJrrrlr4r,r (errxo4y B KpoBoroK v Bo3BpaIqeHI4Io Hasa4),

o [peA[oJIaTaIoT, IITO 3TI{ KJIeTKI,I YTIACTBYIOT B CO3AAHI,M BHYTPEHHCfi CPC4TT TI4MYCA.

HolrrtoEoe
EeuFfrEr!:

n@oqrmr
HJEmtil CTTOHET

!flltfoEoE
sEu4ecrEo

TeJEtF leccers

rP{J[exy,rEr

eJFsmr+IThr

Ih IflJI. Ar}anecneuv, JIII. Endonoft

cy{narrcynqrrnfl Eeltt

It0ItrilfiurDileff
fiarrHJrJr4tlfifi CelE

ffi4rJrf,I|rHJt
GeTb l{eruuf,flflIlrrtff

T

Grponaan bHbrfi KoMnoHeHT Tt4Myca

CoeAunr,rre,'Ibrrornarrnafl crpoMa rrpeAcraBneHa Karlcynofr n uexAoJIbKoBbIMrr rreperopoA-

r<air.rn (rpa6exyraura), B Koropblx npoxoArr KpoBeHocHbIe cocyAbl.

SnurenuaJrbrrbre KJrerKrr crpoMbr. Ttrnayc 
- 

eAnHcrnesnufi I43 KpoBerBopHbIX opraHoB,

crpoMa Koroporo o6pasonaHa grrilTeJrrrnJrlnoft, a He peruKyr-f,pHofi TKaHrro. 3nzreJllraJrbHble

KJrerKr,r r.rMeror orpocqarylo $opnry r{ cBfl3anbl c 6asarsHoft rraena6paHofi. Onn BbIrIoJIHtror:

1. Onopnyro $ynrqzrc - $opuupylor crpoMy opraHa.
2. Eaprepnyro Synrqzro - 

BxoArr B cocraB feMarorl{MycHoro 6apsepa.

II.
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trr F Trrr{T.Trs }rurr s-TnrnfiErrtrr e r{-rre rxlr "ru'nr,rr} nrryrr rr
fiTFAbrEr

Te,Jrlile In**a"ug

3. Cerperopnyro (pynrqr4ro, TaK KaK KpoMe onopHbrx 3[vreJrkraJrbnbrx KrreroK B TprMyce [pr4-
cyTcTByIoT ceKpeTopHbre SnvTeJIIIuuIbHbIe KJreTKrI, cr4HTe3r4pyrotque TI{Morro3Tr4H, T}rMyJrrrH,

TvtMo3r{H, rrauycnuft ryMopirnbHufi Saxrop u r.L.
4. (Dyur<qzro [pe3eHTarlun aHTrrreHoB: gnr4TeJrr{uurbHbre KJrerKr{ rrpeAcraBn{ror ayroaHTr4feHbr

(co6crneHnbre aHTr4reHu) cospenarcqr.{M T-rnemav.
5. Yuacreyror e au$$epeHrlr4poBKe nuu(poqraroB - rtBecrHo, lrro o[rrreJrrziLrbHbre KJrerKr4

rloAKa[cyntpnofi :onu r]rMyca (r<nemu <crxHrrn>) r.rMeror uy6oxNe rrHBarrrHarl[r4, B Ko-
Topblx pacfionararcTc-rr co3peBaroque T-nurraSoqumr.

6. Vuacrnyror n o6pasosanyru B Mo3roBoM BerrlecrBe AoireK cJror{crbrx reneq ; T€Jr€rI laccals.
il. BcnonrorareJrbHble KJrerKrr: uar<po$aru, AeHApr4THbIe KJrerKrr, MrrogrrvreJrr4aJrbHbre KJrerKrI

u nefipoeirAoKpr,rHHbre KnerKV.

Grpyrrypa reMarorr4MycHoro 6apuepa
feruaroruuycnufi 6aprep o6ecneqzsaer auTr4reHHe3aBracr.ruufi renonoo3, T.e. flpe[rrrcrByer KoH-
TaKTy CO3peBaIOq[rX KJTeTOK C qpKepOAHbrMr4 BerrIeCTBaMIr, HaXOArrrIVrl'{nCs, B KpOBr{.

Bxnroqaer e ce6s 3 crpyrrypHbrx KoMrroHeHTa:
1. 3n4oremaa-ubHble KJrerKlr KpoBeHocHbrx Kanr4nnspoB KopKoBoro BerrlecrBa rrrMyca, pacrroJro-

)KeHHbIe na 6asanrHofi lrena6paHe B BrrAe Lreperurrlbr, T.e. Hacnar4Baronlzecfl Apyr Ha Apyra.
2. flepunacryntpHoe [pocrpaHcrBo, 3a[oJrHeHHoe rraarpoSaranarr rr Apyfr4Mrr KJrerKaMz, cnoco6-

HbIMr.r SaroqurupoBarb h vnarTuBprpoBarb ayroaHTr.rreHbr.
3. Crporuanrnble gn[TeJrrroqrrrbr, pacrronararcquec-s ua 6asanrHofi naeru6paue.

.rnmrrforprrnr

trrIoTtJrrra,rbllafl
IqIIETKil

fiara,rnnaq merudparra
r(flIrI{,,[IrEI] il

rrrprrEflffqfJr.fiIlHor
IrpocTparrcTs0

ruarporlar

6ala,mna.n mwfipana

perrfi rTiJro srlrTe.TrHilJrbHfl .fl
TCIICTI{il
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14Heontollnn ruuyca
llpoqecc nuuQouos3a B Tr,rMyce B 3HatrnTenrnofi crerreur{ flBJltercfl ropMoHiLnLHo 3aBl{crl\rsIrt. B

rrepByro oqepeAb oH 3aBr.rcr4T or recrocrepona v KoprIr3oHa. flpz Bo3pacrHoM I,I3MeHoHLIu )?oBIUI
ropMoHoB krrrkr B orBer Ha crpecc pe3Ko cHr,Drasrct Kotl[vecrBo T-rnetor B TIrMyce. lloerolwy e

nepBoM cryqae rrMeeT MecTo Bo3pacTHafl, a Bo BTopoM - 
aKrII{AeHTaJIbHat IIHBOJIIOqI,If, TI{MyCa.

ArcuvAegra-nbHar r,rHBoJrrorlr4r, B orr[qr4e or Bo3pacruofi, rarreer o6paruuufi xapaKTep.

flepn$epnqecKne opraHbt KpoBerBopeHhr
Ilepu(pepuqecKr4e opfaHbr KpoBerBopenvrfl, TarcKe KaK LI IIeHTpiInbHbIe KpoBerBopHble opraHbl,

Bxo.{tr B cocraB nrralrynnoft cl4creMbl opraulr3Ma.
I{*rlrynnar crrcreMa 

- 
sro KoMrrneKc opraHoB u rr<auefi, o6ecne.{[sarcqpx 3aIIIIrry opraHLI3Ma

or arrrrrrenon (renerprqecKr,r qy)KepoAHbrx KJreroK Ia BerIIecrB, Koropble Moryr rlocrynarb I43

nneunrefi cpeAbr unv o6pasoBbrBarbcr BHyrprr oplaHlr3Ma). .{exrenrHocrb grofi cncreMbl HarIpaB-

JreHa Ha rro.qAep)KaHpre reHerr,rqeclcofi rleJrocrHocrl4 Ir Ilocro-flHcrBa BnyrpeHHefi cpegrt opfaHI,I3Ma.

Pearquq opfaHn3Ma, o6ecneuzBarorlafl 3arrlr{Ty or aHTnreHon (Af), Ha3blBaerct rrMMynrrreroM.
Irftunayuurer o6ecueqzBaercr cnequSuuecKrrMrr n Hec[eqlrQn.recrcuuu{ MexaHrI3MaMrr.

1. Cucreuoft 2. Cucrenaofi 3. (DepuenrHbIMLI 4.MeIuaropaMI,I
cneprunanur KoMrrneMeHTa cI,IcTeMaMI,I

KpoBr4

l. Cucreua cn6prrrnaHrrfl KpoBrr (foplrurpyer rporr,r6u B creHKe noBpelKAeHHbIX cocyAoB, rrpe-

AoTBparqar AocTyrr aHTr.rfeHoB Bo BHyTpeHHIoIo cpeAy opraHl43Ma.

Cncrepra KoMrrJreMenra. KounJreMeHT - sro 6oruruaq rpynila 6enxoe rr FJILIKorIporeu4or (C1,

C2,C3, C4; C5, C6, CJ, C8), o6pasyrculr4xcr B reqeHr,r. flpn ncrpeqe KoMrrrreMeHra c MI{Kpoop-

faHrr3MoM cneAyer pflA KacKaAnbrx peaKrlrafi, uro [pr.rBoArrr tc o6pasonanlrlo KoMnJIeKcHofo co-
e.qrrHeHrrr 

- 
rreu6paH aranyroqero KoMrrJrenca. Sror KoMrrJreKc cuoco6en nepQopuponam

o6onoqru Mr4KpoopraHu3MoB, Bbr3brBa{ zx rv6enr.
(Depnrenrubre crrcreMbr cnyxar AJrfl pa3pyrxenus o6ororler rpaMnoJIo)KI,ITenbHbIx 6arrcpufi,
Ha KoTopbre ne AeftcrByeT cr.rcTeMa KoMrrJreMeHTa. flpurvrepou MolKeT cJqyxfl.ITb $eprvreur Mypa-
MI,IAA3A 

- 
nIr3OU[rM.

Me4uaropbr - gro BerllecrBa, ocyrqecrBntrcq[e corJracoBaHl4e As.nrerbHocrlr pa3r[tIHhIX KJIe-

TOK, nprrHtrMaroilIr4x yqacrkre B 3arrII,rrHbIX peaKIII,HX OpraHI,I3Ma.

B rex cryqarx, KorAa ryMopanbHrre lpaHropbr He crroco6nu y6nm MVKpoopraHI43M, oHI4 orpa-
Hr.rqprBarorcr ero rroAroroBKofi lc $aroqr4To3y - 

orrcoHrlsaqnefi. @aroqnros ocyilIecrBJulercfl
uarpo$arauu u nefi:rpo$unavrra.

5. Knemaura:
,4.,/\r'\

@aroqnrupyrcilIl{e NK-
KJIETKII: KJIETKI4

vrar<po$arz,
uefirpolpranrr

2.

J.

4:

Hecnequ$rqecnlre Qanropnr 3aIrIrITbI u3Ma rrpeAcTaBJreHbl:
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I

5. Krerrcu:
o HefirpoQlrnrr - grr4 KJrerKrl $aroqzrzpyror ra yHuqro)Karor rrperlMyurecrBeHHo MlrKpoop-

IaHA3MbI I4 Apyfl4e aHTlrfeHbl, HaXOAflUII4eC-S B )KUAKOCTTX OpfaHII3Ma.

o ManpoQaru yHr.rqroxarcT KJrerKlr opfaHr.r3Ma, zuSzqrzpoBaHHbre Mr.rKpoopralrla3MaMl4, BI{-

pycaMrr, a rarcKe noru6urv e vI:n4 BvrAoLr3 MeHeHHbIe coMarLILIecKI4e KJIerKI4.

flouuno $aroquro:a uarpo(paru u ueftrpo(fvnsr BbrrroJlHflIor Koop.4lrHvrpyrcuyrc tby"n-
rlrrro B r4MMyHHoM orBere, TaK KaK ceKperr{pyror perynrropHble 6enNu Ir MeAlraropbl.

o NK-m.uerKrr - yHr4r{ToxarcT KJrerKr{ c [sN{eHeHHbrM reHoMoM r4Jrr{ c vguesenHblM pel]e[-
TopHbrM cocraBoB napyxnofi ueu6panrr.

CnequSnvecKrre QarcropsI 3aruI,ITbI opraHlr3Ma

------*--f

fyuopa.nrnrre Qarropu

I

+
Anrure.na

K.neroquue Qanropu
I

I

+

"IIuuQoquru
3ru $axropbr rro.flBntlorct BMecre c pa3Br4Tr4eM, ycoBepIIreHcrBoBaHI4eM Ir ycno)KHeHireM ITMMyH-

Hofi cucrelrbr B npoqecce oBonloqvra.
Anrure.u a (u vr vrynor,r o 6y"rnH sl)
B opranusue cyuecrByror HecKoJrbKo K;raccoB r{MMyuofro6ynunon: IgG, IgM, IgA, IgE, IgD.
Zuuyriorno6y:runu [rparor Ba]KHyro ponb B 3ailIr4Te opraHr43Ma, BbIloJIHqq cnelyrcuIl4e $ynxqux:

1. Korvluencupyror upo6nenau KoMrrJreMeHTa rro y3HaBaHI{}o aHTlrrer{oB.

2. ,{aior Bo3MoxHocrb KoMrrJreMeHTy yAepxcvBa'rbcfl, Ha noBepxHocrlr MrrKpoopraHrr3Ma.

3. lloAroraerr,rBaror Mr4KpoopraHra3Mbr x (faroqralo3y 
- 

sTor rlpoqecc Ha3blBaerc.s oncouu-
rarIuefr.

4. Anrzrela cKJrerrBaror Mr{KpoopraHr43Mbr, Bbr3blBat I{x arrJrlorr{Hallurc.
5. Bo4opacreoprrMbre aHTr,rreHbr flprr B3ar4MoAeficrnvir c anTvreJraMra o6pasyror KoMrrrIeKcbI,

BblrlaAalorqrre B ocaAoK, qro Ha3blBaerc.fl Irpeqnrruraqraefi.
6. flpegornparqaror BbrAeneHrre uurcpo6usrx roKcI4HoB M umarTkrBvrpyror I4x.

Crpoenne hMMyHorfl o6ynhHoE

I{nrnrynouo6ynzHu 
- 

3To BexlecrBa 6eri<osofi rrpnpoAbl. B lrx cocraB BXoArr 2 rsxettrte 14 ABe

ndmne uerrr{, coeA}rHeHHbre Ar.{cynb $u4nuir,tu cB.{3rMIa.

JIerHHe Uenrr

tr'ah - rfparnreHr

Fr - ftparuenr

Jlerxne u r.sxdnnre qerrrr aHTr{Ten }rMelor:
c KoHcraHTHbre yqacrKr4, r4.qeHTvtrgbie y r4MMyuor.lro6ynuuoB oAHofo KJIacca

o sapua6eJrbHbre yqacrKrr, o6ecne.{[sarourr4e cueqn$uuuocrb llpra pacllo3naBaHkt?t aHTrrreHoB.

r
I

4
I

L
I

Ii
I
I

I
L

TflI{(EJIbIE UEIIH
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B upoqecce r.rMMyHHoro orBera Qepvrenrrr [porea3br pacuennf,ror LrMMyHor;ro6yrunrr na:

-----------...-a
Fc-$parrr,renr,

lpe.qHa3Haqennrrfi Anfl. cBfl3kr c
3neMeHTaMr4 r.rMMyHHofr cncreruu
rp arouurupyrcqr{Mrr xrierxauu)

I
i
i
t
I
ll

ti

I

i

i

I

Fab-Qparueur,
lpeAHa3Haqenuufi rnfl. ce'flgrr c aHTvreHoM. pa3nr4qHbrMz

(nanpurraep,

Fab

Fc prqrrrop m Fc - $parmerrrSr

Hefirpo(fzJrbr, MaKpoSaru u Apyrrre KJrerKr{, cnoco6nrre r $aroquro3y, r.rMeror Ha ceoefi noBepx-
Hocrr,r peqerrropbr n Fc-QparMeHTy aHTrrreJr.
@ar<rn.Iecrvr arTrrrerra 4eficreyror KaK MoneKynbr-[ocpeAH\rKz, BoBJreKaroulr4e B pacrro3HaHr4e aH-

Tr4 reHoB p trnr4irHbre oneMeHTbI uuuyuuofi cncreMbr.

flnu$ouurur
Cnoco6nocrb opI'aHI43Ma orBeqarb [paKTrzr{ecKr4 Ha nro6ofi aHTVreH o6ecue.rnsaerc . HaJIr4qLreM

Helr pasluvllllx Qyrux4uoHanbHbrx muno6 nutwfio4amoe .

Tnnrr ,urMdlouuros

fly.nen rre,r r,rvr Qo quru T-nu IIIITF,I B-.numQoqursr

Xe,ruepu Ku,uepsr Cynpeccopu

Ilxu(poqrarbl pa3nrqalorc.tr creqz$vrvecrurrar4 perlenropaura. 3ru peqenropbr npeAcraBnsror co6ofi
cIrrHaJIbHbIe MoneKynbr, pacnonoxreHHbre Ha rroBepxHocrrr KJreroK. flpoqecc [orBJreHrrr grrrx Mo-
neKyn na nnuQoqrrrax Ha3brB aercfl. 3ncnpeccufl aHTrrreHoB.

Mop$o$yHKqt4oHafl bHbte oco6eH Hocril nH M$oqilroB
Mop$onorruIecrlre ornruvfl. yKa3aHHbrx rrrfloB nuu$oqvroB npr{ craHAaprHbrx MeroAax oKparxn-
Banr4u BecbMa orHocvreJrursr. Bce BbrrxeyKa3auHbre rr4frbr nurvr$oquroB Mo)KHo orHecrlr K MaJrbrM

-rulr(foqnraM I4 B uenrureft creueHr.r K cpe.UHr4M nurvr$oqrarau, a NK-xrerKaMr.r rBrrrorc-tr 6o.nrurue
3epur4crbre nunrSoquru.
Pa:ila.rarcrc{ )Ke yKa3aHHbIe $ynrqzonaJlbHbre rr,rrrbr nzvr$oquroB rro cueqv$vxe xprMr4rrecKofo
;ocraBa I{x KJleroqnofi lrenr6paHbr, T.e. rro peqelropnoMy cocraBy, o[pe.4enfeMoMy c rroMorrrbro
I i \r\,ryHo-fkt cToxr4MrrqecKlrx MeToAoB.
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B nacrosqee BpeMfl co3AaHa HoMeHKJrarypa peqenropon nurrn$oql{ToB 
- 

CD-nontenKnarypa, Ha-

npr{Mep: An-fl B-rraN{(poqnroe xapaKrepHbr peqerropu CD19, CD20, CD24, au$$epeuui{poBaHHble
T-rneroqHbre peuenropbr 

- 
CD3, CD4, CD8.

@yurqur nuu(foqvroB - 3To pacrro3HaHr4e aHTlrfeHoB, qro tBJlterc,a ocHoBofi npno6pereHHoro
rrMMyHr.rrqra. B peaxqxz T-nurvr(pouprroB ra B-nrau(poqlrroB cyilIecrByer 3HaqLIreJrbHbIe pa3nLFIV.f,.

PacnosHaHue aHTI4reHoB B-nuuSollhraMh

B-nurra(poqursr, o6pa3yroqr4ecfi B KpacHoM KocrHoM Mo3re, .flBr-slorc.f, tlMMyHonoruqecKl4 He3pe-

JrbrMr4. trllx cospeeaHtre [por{cxo.4r,rr rorrbKo rrocJle KoHTaKTa c aHTI,IreHoM Ha reppvroprrvr nepnSe-
ppFrecK[x opraHoB KpoBerBopeHvrfl, B-nunrSoqlrrbl pacno3Haror Af c norr,roqbro peqe[TopoB, no-

KaJrr.r3oBaHHbrx Ha r{x noBepxHocrr.r. Cnequ(pravHocrb grl4x peqelropoB oqeHb BbIcoKa, T.e. peqefl-

Top KoMrrneMeHrapeH ToJrbKo K orrpeAeneHHorr,ry Af (ysHaer roJIbKo ceofi Af). floerouy B opra-
Hlr3Me qenoBeKa cylqecrByer 6onrruoe KonfiqecrBo pa3ilutlHblx rI4rIoB B-nrau$oqI,IToB, T.K. I4M-

MyHHat clrcreMa pa6oraer no [pI{HIII{ny (oAI4H Af - oAun nurvr$oqnr>.
PaccnaorpuM sror npoqecc 6olee uo4po6uo. flocne pac[o3HaHras Af flpoucxo4lrr 6lacrorpanc-

$opnraqnx B-nnrra(poqr.rroB: oHrl rrpeBparqarorcr B KpyIrHbIe cBerJIbIe KJIerKrr - nunr$o6nacrbl, c[o-
co6nrre K pa3MHoxeHr4ro.

I(JIETKH NAtrtfiII'T

AHTI4TEH --F

+- pelelTrop

rnauipo6nacr

*--- *

annrrena (rg) 
F

B pesynrrare HecKoJrbKr{x ilocJre.4oBarenbHbrx .ueJleHlrft nurr,rSo6nacroB o6pasyercx 6onrruoe ro-
Jrr4qecrBo KJreroK, IaMeroult4x Ha noBepxHocrr,r aHTI,IreHHbIft peqenrop, KoMnneMeHrapnrtfr y3HaH-

HoMy Af (r.e. KJreroK, aHaJrorrrrrHbrx r4cxoAHoruy B-rurlr$oqury). ,{a"nrHefiruax cyga5a gTLIx KJIe-

ToK cKJra4brBaercfl. cneAylouklra o6pasorvr:
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o 9acrr r,r3 orr{x KJreroK craHoBflTc.fi B-x.nerxauv rraMyrrvt, coxpaHffrorqzrravr uH(fopMarlurc o
BcrperleHHorra Af. flpu uonropHoM KoHTaKTe c grkrM auTrrfeHoM B-rneucra fraMrrrr4 6yzryt 6rrcr-
po nponu(fepr4poBarb lr o6ecne.rar 6oree s(f$errnnnnft rropnunrrff orser Ha Af. [aNe nocJre
ycrpaHeHr.{rr vn$erquz coxpaHrrercr HeKoropafl. rracrb uonoo6pasoBaHurrx nuu(foqvrroB, crro-
co6sux BHoBb aKTrrBprpoBarbcs, ecupr Af Bcrperlrrcr rrM noBTopHo.
CyuecrnonaHl4eM KJleroK-rraMxtu o6ycnoBJlen Aorrrocporrnrrfi uuuyHr,rrer K ToMy r4Jrrr lrHoMy
nos6yAurenrc (Af).

o fipyrax qacrb o6pasonanmHxcs B-xneroK HaqrrHaer cr.rHTe3krpoBarb MoJreKyJrbr, aHiurornqHbre
peqerrropy, eKcrrpeccupoBaHoMy Ha vrx rroBepxHocrra. 3ru MoJreKyJrbr non)^rr4nrr Ha3BaHr4e r,rM-

nrynorno6ynrruoB. Cna.rana oHr4 y.{epx}rBaarc.f, Ha noBepxHocrr,r KJreroK, rr raKr,re KJrerKrr Hr}3br-

Baror rrJra3lro6nacranau. B nocne.qyroueM krMMyHorno6ynunsr orAeJrrrorcr or rroBepxHocrrr
KneroK H nolaAaror B xrr4AKocrHble cpeAbl opraHr.BMa (rponr, nurr.rSy, TKaHeByro xzgrocrr).
3rH cnnreslapyrcIque KJrerKrr Ha3brBaror rrJra3MorlnraMrr, a ceKperrlpyeMbre rrMrr MoJreKyJrbr

rlMMyHorJrodynunauu (y-rno6yJrrrrraMrr r.rJru aHTure.nauu).
Taxrau o6pasorra, rIocJIe KoHTaKTa c aHTpreHauu B-rnerKn flpeBparqarorc-f, B nJla3MarrrqecKkre
KJIeTKr,r - [Jra3MOrIktTbI, KOTOpbre B CBOrO OrrepeAb HaqUHarOT npOAyUr{pOBaTb aHTI,ITeJIa - r4MMy-

norno6ynnHbr pa3nr4qHbrx rr4rroB.
Brrso.u: BcrperrrB rr pacflo3rran <<cnofi>> aHTrrrerr, B-rc.rrerrcu Bcryrraror B rIr{KJr KJrerorrHoro
leJreHrlfl, a 3areM 4uQQepeuq[pyrorcff B rrJra3MarrrrrecKrre KJrerKr.l, Koropbre. crrHTerlpyror
aHTI{TeJra (uuuynorno6ynnnrr). Brarogapr cnoefi uAeHTnqnocrrr ncxoAHbrM perlenropHbrM
MoJreKyJraM, aHTTITeJIa B3arrMo4e[crnyrcT c reM aHTr.rrerroMo noropufi [epBoHaqarbHo aKTn-
BrrpoBaJr B-rclerny.

PacnosxaHhe aHrureHoB T-nuu$oquraMn
Ha nonepxHocrr,r T-nHu$oqprroB, TaKXe KaK r4 y B-nuvr$oqr,rroB, r4Merorc-fl auTr4reHpacno3Haroqrre
crpyKrypbr - T-rueroqHbre peqenropbr (TKP), cocroflrrlne I,ts AByx cy6re4uuuq:

. anTlrfeHpacrro3garoqefi .racru u
o peqenropnofi vrapxepnofi tracrr.r (CD-peqenrop).

O4uarco peqerrropbr T-rueror, B orJrrrqr4e or perlerrropon B-rneroK, He cB.fl3brBarorcr c aHTrrreHa-
MLI, HaxoAflulr,rMr4cr B pacrBope n cso6oAHoM cocro.flHrrut. Kpoue roro, peqerrropbr T-mau$oquron
cnoco6nrr y3HaBarb He Becb aHTr{reH, a JII,[rIb ero qacrb, r.e. ne6onrmyro aMr,rHoKkrcnorHylo tto-
cJleAoBareJrbHocrb B cocraBe aHTr4reHa. floeroruy AJrr pac[o3HaHprfl Af T-rnerxavru rpe6yerct
yqacrlre cflerlr4aJrbHbrx aHTr,rreHrrpe3eHTr{pyrcuux (aurureunpeAcraBmroqux) ruerox.
AHrmennpeAcraBJrqroilIrre KJrerKr4 cuoco6nrr y3Harb Af, sarena ero SaroqzrupoBarb, oupe4e.n€unrru
o6pasovr nepepa6orarr, flocJrg qero npe.4craBrrrb (npeseuruponarr) He6omuryro qacrb anurena T-
rcrreroqHbrM peuerrropaM. IrA gTofo Ha noBepxuocrr{ aHTr4reHnpeAcraBnrroqrlx KJreroK (A-rcneror),
vMerorcr cneqplaJlbHble MoJreKyJrbr rJraBrroro KoMnJreKca rlrcrocoBMecrr.{Mocur II runa.
Tarcnpr o6parou, pacrro3HaHue aHTrrrena T-rc.rrerKaMrr [poucxoArrr roJrbKo B ToM cJryqae,
ecJrrr oH npeAcraBJreH Ha rroBepxHocrrr Apyrax KJreroK B accoqlraqr.ru (rcoun.uercce) c MoJreKy-

JraMIr rJraBHofo KoMrIJreKca rrlcrocoBMecrl,rMocru II rnna.
Nrlonerynu HraBHoro KoM[JreKca FrrcrocoBMecrr4Mocrur II runa r.rMeror cneqrraJrbHrrfi <<rapnaan>

Ans [peAcTaBJreur4rr Af, rorga KaK Apyrar tlacrb perle[Topa cn)Drrrr Anfl y3HaBauus catvroi,t

T-xrerrn, BepHee, ee CD-peqenropa.
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T- xrmtp

MoJrerryJra lltfu pe[urrop (mnpnbp)

PasnvqHHe rrIrIbI T-"unuQoqrrroB rro-pa3HoMy BeAyr ce6r nocne [pe3eHTarlrrkr aHTr.rreHoB.
1. T-xe;rnepu rIocJIe aKTvIBarJvrv aHTr,rrenoM HarruHaror cr,rHTe3llpoBarb paSJIrrvHbIe rrrrrbr r,rH-

repnefirunou (VIII-2,I4II-3, UII-4,VIJ[-6,UII-7 r,r Ap.). 3rz neulecrBa, orHocfln\r4ecs. K rlr{-
ToKrrrraM, BbrrroJrnrror perynrropHbre (pyHrqzz:
. peryJrkrpyror rpoqecc 6nacrorpanc$oplraqrau B-nzrra(poqrrroB,
o perynupyrorfipoqeccbr cr,rHre3alrMMyHofJro6ynnnon,
o cuoco6crByror purpyrrreHr4ro Mr{KpoopfaHr43MoB e $aroqnrax.

2. T-cynpeccopbl rBntlorc{ aHTaroHzcraMr,r T-xernepoB, oHLr 3aMe.4rrlor r{Jrr4 ocraHaBrrr4Ba-
roT [epeqr4cJreHHbre Bbrrrre [poqeccbr.

3. T-rcr.rn"ueprr. OcyrqecrBJlflIor rlr4ToroKcr4qecrufi sS$err r.e. prx AerrenbHocrb HarrpaBJrena
Ha yHr,rqro)KeHr,re Knerox-nazuegeft . Tar<ziuu KJrerKaMV fl Blrrrorcfl :

. qyxepoAHbre KJrerKpr cJrr{rrrKoM Kpyrrubre 4m (paroqr4To3a,

. KJIeTKLITpaHCTIaHTaTa,

. co6crBeHHble KJIeTKLI opraHLI3Ma, znszqupoBaHubre Br4pycaMr4 r,rnr4 TpaHc(fopnalrpo-
BaHHbre (ustreHennue).

B qurororcuqecKl4x peaKlllrtx [pr,r KoHTaKTe c KJrerKofi-uraurenbro araKyroluag KnerKa-Kr4nnep:
a) BblAerser nepQopuubl 

- 
BeIIIecrBa, Koropbre crroco6uu cos4aBarb KaHaJrbr B Hapyx(-

noft rueu6paHe KJIeTK[-MIrIIreHu. B pesynrrarg HapyrxeHrlr rrponrrrlaeMocrrr ueu6pausr,
KJIeTKI4 -MI4IrIeHpI na6yraror I4 pa3pyuarcrcx (ocuoruqecxlrfi urorc) ;

b) cuoco6nn rloAaBarb cLIrHaJI, BKnroqaroqnfi nporpaMMy caMopa3pyrrreHraa (auourosa)
B KJIETKAX-MNIIIEH-f,X.

Cyrqecrnye r 2 rwna KJreron-KtrJrJrepoB :

1. IluroroncuqecKrle T-nunrsoqurnr. Srnu T-xnerxau HylKHa rrpe3eHTarl[r aHTrreua. flo-
cre qero [poI4cxoII4T rlpoqecc KJroHaJrbHofr cenerqzrz T-nurra(foqr.rroB-Kr4nnepoe, cxo4Hsrfi
c llpoqeccoM KJIoHaJIbnofi celenqnu B-nuu$oqr{ToB. Hanpurraep) Talrrafl. peaKrlr{.f, rlr4ToroK-' cr4qecK[x KtrJrnepoB [peArnecTByeT oTTopx{eHrrro TpaHcrrnaHTaTa.

2. NK-rc;rerrcu (ecrecrneHHhle xunnepu). Cnyxar Anr yHzrrrox{eHr.rJr Br4Aor43MeHeHHbrx KJre-
ToK, He rpe6yx [pI4 3ToM rIpe3eHTaIIuIr aHTr.rrena (anruressofi cescu1urruzaryun). Mexa-
HI43M y3HaBaEvIfr NK-r<ner:ranrrr aHoManbHbrx KJreroK opfaHr43Ma B Hacrorrqee BpeMs He
AocraroqHo I43yrIeH. flanuoft (pynxquefi NK-rnerox sBrrerc-fl o6ecueqerue [porr,rBoory-
xoJreBoro I,IMMyHI{TeTa.

NK-rcnerru 6onrurze 3epHncrbre rzvQoqurbr, coAepxarrlr4e B rlrrronna3Me xapaK-
TepHhIe rpaHynbl. Osn cocraBJl{Ior oKono I5o/o or nunaQoquroB KpoBkr. flpe4nonaraercs,
tITo IIeHTpanbHbIM opraHoM, o6pasyrorqvu NK-r<nerKrr, fl BJrf, erc-f, rreqeHb.
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AnrnrennpegcraBnf, lou{re KrerKu - A-rnerrn
K anrurennpeAcraBnflIolqrrM'KnerKaM orHocrr orrpeAeneHHbre rr,rrrbr $aroqzrvpyrculr.rx KJreroK,

cnoco6nux nocJre 3axBara aHTufeHa onpeAeneHnrru o6pasoM ero upeo6pasonarb vt rrpeAcraBr.mb
ero c rroMorrlbro peqelropoB (uoreryr rnaBHoro KoMnJreKca rrrcrocoBMecrr4Mocrlr II runa).
Sror npoqecc rroJryqnJr Ha3BaHrde npe3eHTarlrrfl, krrrr4 rrpeAcraBneHr,re anTr4reHa.

AurureunpeAcraBJrfl rorque KJrerKrr :

Marpolparz fieugprarHue tr4nrepArrrr{rrrpyrcuue B-nuu$oqursr M-xnerrv He ornocsnlne-
Lr (ponnnrcynxpHbre KJrerKrr fleftponrrx cr x nuuynnofi

Mouoqrzru KJrerKr,r (ITIAK) 6nqrueK crrcreMe KJrerKr4:

KepaTr,rHorlr,rTbr,

SHAOTeJrr4Orlrrrbr,

Marcpodaru. Manpo(parr4 - oro rro.qBrrxHbre KrrerKrr, o6ra.4aroql4e BbrcoKot d"t#;"J;:
Tr.rBHocrbro, ycrpaHrrroulr4e KoplycKynrpHbre aHTr4reHbr. flourzuo [pe3eHTarIW allTv;l.elr.oB MaKpo-

Saru cerperr4pyror: uurep(pepoH, rrHrepJrefirunn, (paxrop HeKpo3a onyxonefi z 4p.
trInrepaurnrupyroune nnernu (lIlIK). 3ro orpoctrarbre KJrerKr{, pacnonararorqkrecr e T-
3aBr.rcrlMbrx 3oHax nepn$eprauecKr,rx KpoBerBopHbrx opraHon. Onn o6pasyorcr r.{3 KJreron Jlarrep-
raHca Kolrr4, Koropbre B BlrAe ByaneBr4AHbrx KJreroK Mr.rrpupyrcT no [pr4Hocsrq[M ruru$aruuecrziu
cocy4aM. llpn erou oHr,r AocraBJrrlor aHTr4reHbI 143 Koxrpr rr cJrr43r4crbrx o6orio.{er< r T-xernepaM.
tr4lK rranoro rr B Tr4Myce, fAe oHkr orBercrBeHHbr 3a ycrpaHenve T-mrvSoquron, pearl4pyloqux Ha

co6crseHHbre aHTrrreHbr.

.Ilenlprlrnrre (pagnerer€uHsre) dornnxyflspHrre rrerxu [peAcraBnrror aHTrrren B-xrerxau,
pacnonafarcrlrrMcr e B-saezcuMbrx 3oHax KpoBerBopHbrx opraHoB.
B-n.nerrcn gKcrrpeccr4pyror arrrr4feHbr rJraBnoro KoMrrJreKca rrrcrocoBMecrraMocrl,I II rurna. flosro-
My oHr,r cnoco6nrr cB-s36rBarb, pacqelnsrb r.r npeAcraBJr.f,Tb aHTrrfeHbr rrplr nsal,IMoAeficrskIn c

T-xrerrarrn. 3ro oco6enso BbrpaxeHo npr{ BTopvqHoM [rMMyHHoM orBere c yqacrueM 6onruoro
rryrcra B-ruerox.
M-rtuernra. B cocrane grrr,rreJll{t romoft Kr4rrrKr4 r4Merorcfl M-r<nerxn:

. r4x arrkrKaJrbnafl rroBepxHocrr, o6paulennax B rrpocBer Kr4rrreqHzKa, o6pasyer MHoroquc-
reHHbre Mr{KpoBopcprHKrr.

o a B cnoeft 6asarsHofi qacrr4 oHrr r4Meror rry6orze r,rnBarrrHauun (<r<apruaHm>), B Koropblx
HaxoArrcr B-nzn(poquru, T-maiu$oqnru, ruarpo(parra r,r AeHApt4rubre KJrerKI{.

M-rnerrcn 3axBarbrBaror aHTrrreHbl rr Mr4KpoopfaHlr3Mbr r43 rrpocBela KraIneqHI4Ka Ir nepeAalor
rax nuvr(foqvrraMvr nnarpoSaraM, pacrroJromeHHbrM B (<rapMaHan> 6aganrnofi.{acru KJIeroK.
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He ornocqluuecq K ulrlrvnHofi cucreMe KrerKn (xeparunoqr{Tbr, guAorenr{orlr4Tbr, Tr.rpoqrrrbr
kr Ap) nplt I4HAyKIII,II IIt4ToKvrHaMV Moryr oKcnpeccnpoBarb MoJreKyJrbr rJraBuoro KoMrrJreKca rr4c-
TocoBMecrl4Mocrll II runa pr, cJreAoBareJrbHo, ocyrqecrBmrb [pe3eHTarlr4ro aHTpIreHoB.

I4nrnryunrre p eanrlrru

Pearcqnn ryMopaJrbHoro rfirra
HalpaBJreHbI Ha

yHr,rrrToxeHr4e MeJIKoAkTC[epcHhIX aHTI,ITeHOB

(rupycoe vr 6axrepuit), naxo4xrqvrxc . B xraAKr.rx
cpe.qax opfaHr,rsMa (rponz, nnu$e, MexmJrerorr-
nofi xraAr<ocrz)

Pearcuun KJreroqHoro rrrfla
HanpaBreHbr Ha

gJIrIMIrHaIIuio uu$uqupoBaHHbrx (nupycauvr
u 6arcr. epuxrrau) couarlrqecrrrx KJreroK,

yHl{qroxeHlre Br4Aor,I3Men€nnsrx KJreroK

opraHrd3Ma (onyxonenrrx rneror),
oTTOpX(eHr,re KJIeTOK.TpaHClJraHTaTa

I

It
3S$erropHbrMr,r KJrerKaMr,r erux pearqrafi

cJIyx€T T-nnnr$oqr4Tbr-Kr4JrJrepu u NK-ruemra

I

I

Iv
3S$erropubrMr4 KJrerKaMr{ srvx pearqufi

{BJrf,rcTcr B-nzrvr(f oquru

Taxoe pa3.{eneHrle BecbMa ycnoBHo, TaK KaK u s rofi u 4pyroft peaKrlrrf,x recHo nsanuo4eficrByror
T- u B-rNrraSoqraru. B uuuylrubrx peaKrlr4J{x MoxHo BbrAeJrr{Tb 3 eraua:

1. Pacnognanue aHTrlrerroB.
2. Pery.unropnrrft lran.
3. Ynu.rroxeHne aHTareHoB.

1. Pacnosnauue aHrureuon:
Anrnrenrr - MoneKynbl, pacno3HaBaeMhre nnulpoquranrra. Kax4rrfi aHrureH r{Meer na6op arrrrr-
reHHbIx AerepMrrHaHT, Ha3brBaeMhrx grlunrorraMu. Snnronrl oAHofo aHTr4fena o6uqso orrt4qa-
erct or gnI4lrrorloB Apyroro. laxe caMbre rrpocrbre MlrKpoopraupr3Mbr r4Meror MHo)KecrBo aHTrrfe-
noe 6emonofi, nraur4Hofi ra yruenoAsoft rprlpoAbr.
[o cux rop Her tcHocrkr, rrpeAcraBnrercfl. rrv. anTprreH npe3eHTyrorqefi (A-Knerr<ofi) B Harypanb-
HoM BI{Ao UJILI xe oH rroABepraercr rrrogn(puraqun. OAnaro rnep4o ycranoBneHo, qro aHTr,rreH Ha
IroBepxnocru rraarpoSara cnoco6eu aKTr.rBr.rpoBarb T- ra B-nurvr$oqurrr B cornLr pas e$(perrrrBHee,
qeM aHT[IreH caMoro Mr,rKpoopraHr8Ma.

2. Perv.irqroDHrrft eran.
Bcrc nocneAoBareJlbHocrb peaKrrnfi rar ryMopaJrrHoro, TaK rr KJreroqHoro r4MMynr,rrera orKpbrBaer
nsaauo4eficrBlre T-.nraru(poqr,rroB [r aHTr.rfeHrrpeAcraBnrroilItrx KJreroK.
T-xenneprr rIocJIe qpeAcraBJleHl4-f, aHTLIreHa BbrAenrror rlr.rroKnHbr, Koropbre perynr4pyror npoqec-
crr 6nacrorpauc$oprvraquu u guS$epeHrlr.ipoBKr4, Jrexarqr{e B ocHoBe KJroHr}JrbHoff cenexrlur.r JrraM-

lpouzroe.
Knonzumnas ceJIeKI{I,H conpoBoxt4aercfl. o6pasonanl{eM KJreroK r,rMMyHonorz.recrofi rravrxrkr r{ 90-
lperropuux KJreroK:

a) npfi ryMopaJIbHoM t4MMyHI4Tere nporlcxoArrr KJronrapoBaHrre B-r-neror. fln$QepeHqu-
pyrculuect LI3 HI,IX nna3Marl,IqecKr,re KJIerKr4 ocyrqecrBJrrror cr,rHTg3 r,IMMyHofno6ynunoe
(aururer);

b) rrpl4 KJrerorIHoM I,IMMyHI{Tere KnoHr{pyrorcr rluToroKcrzqecKrae T-rznnepbr, Koropbre c
noMorrlbro uep$opnnoB ynr.rrrroxaror rry)KepoAHbre KJrerKr.r.

Bo npeux LIMMyHHofo orBera nsauvrogeficrBr4e MexAy T- u B-nnu(poqurauu rpeAcraBnser co6ofi
.qByHanpaBnennrrfr rpoqecc :

o B-nnerxl,I Moryr Bblcrynarb B KaqecrBe aHTkrreHrrpeAcraBnrroqr4x KJreroK, rrpr4 oroM oHIz 3a-
xBaTbrBaIoT, paclllennrloT r4 rrpeAcTaBJI{roT aHTVreH.
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' T-KrerKIz roAalor ct4rHan K AeneHrrro (nponu$epaquu) u 4zQSepenrlprpoBKe B-rcrerox. npo-
Ay IJpIpy fl rlkr ToKr4Hbr.

Cne4oea:reJlbHo, rloApa3AeneHlre rzMMyuHbrx pearqzfi Ha ryMopaJrbHbre 14 KJreror{Hbre Becb\ra
ycnoBHo.

3. Ynuqroxenue anrurenon.
?IHar<runaqvfl. 14 ynkrqroxeHue aHTr.rfeHoB npoucxoAr4T c yqacrrdeM rrMMyHorno6y.rrznon, o6pa-
3yloql{xc-{ B IrJIa3MarI4.IecKr4x KJrerKax, u uep(poprzHoB, BbrAeJr.fleMbrx KJrerKaMr4-Kr4nnepaMr.r.

flepn$epnqecKhe opraHbt KpoBerBopeHnt
Bcrpeva I'IMMyHoKoMIIeTeHTHbIX KJreroK c aHTr.rreHaMrl rrpot4cxorr4T rrper4MynrecrBeHHo n nepz(fe-
pr4qecKux KpoBeTBopHbrx opraHax.
lloxponnrril snrrerllfi orAenser opraHr43M or BHerrrHefi cpe4u. Anrrzresrr, npoHr4Karorq[e qepe3
3rIVTeJIzaJIbrIbtfi 6aprep opI'aHIa3Ma, oKa3blBalorct B MelKKneroqnofi xzglcocrkr) vr rJraBHar ponb B
o6esnpexzBanprr4 grux Af npl4HaAnexur nzu$arrurecKr{M SonrzxynaM, Her4HKarrcynupoBaHHbrM
nzrraSov4nuu o6pasoB aHkr.f, M - <nralr$ or.rAHbrM y3enKaM>.
Jlzrra(faru'IecKne $onnzrynu n 6onrmona KoJrr4qecrBe paclonararorcr B cJrr.r3rlcrbrx v rro1cnv3vr-
crux o6onoqKax rlrlilIeBaplrrelruofi, AblxarenbHofi, ir,rovenonosoft crrcreM. Cronnenvre nuusoqn-
TOB IrMerOTCr B .4epMe Konfl4 pr B HeKOTOpbTX XeJre3ax.
Ectu autureH He nefirpannsyercfl n nuusoz4nofi czcrelre cJrr43r4crbrx o6ono.{er, To oH [poHr4Kaer
n luu(py. l4narctusaqux aHTI4feHoB rurnr$rr npoucxoAltr n nranrsaumecKzx y3nax, rBnrrorlzxcr
<Sunrrpom>, cnoco6nblM 3aAep)Karb aHTrrreu. B cnyuae ness(ferruBHocrra r4 gToro 6apsepa, au-
TI,IfeH nocryrraer B KpoBb, pI ero SJIt4MVtHAr$s. npol{cxorl{r s cereg€Hxe.
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Crpoer ne nyt MSonAH btx SonnhKynoB
BecrancyntpHoe cKorIJIeHI4e nun$oquron (nurra$orrrHbre (fomrvrcynrr) pacnonararorcr e co6cr-
seHHofr IrJIacrI4HKe cnI43I4crbIX o6ono.rex I,I B noAcnugucr.oit o6onoqre ptAa nonhrx oprauoB.
JluuQou4Hafl crlcreMa cJrrr3l,Icrrrx oOo;rouen (JICCO) npegcraBJreHa nv6o oAraHouuurrrv $on-
JII4KynaMr4, nu6o gro rpy[flbr (po:rnzrynon (n uran4alr4He, rrepBeo6pasnona orpocrKe z nefieponux
6nxumax).
B nuna$ouAubrx $onnzrynax pa3rr4qaror ABe 3oHbr:

t llepuQeprrqecxylo t rrlrtr KpaeBylo, 3oHy, r.rMeioqyrc BlzA (ffopoHbr>, c sHcorofi KoHrIeH-
rpaqnefi nzuSoquroB r.r nooronry 6onee r4HTeHcvBHo oKparrreHHyro;



IIeHTpaJrbHYrc, C MeHbrrrefi KoHrleHTpaqnefi KJreToK, rrogToMy cBerJro oKparrreHHyro Ha fr.rc-

TOIOruqecKoM npenapaTe, Ha3brBaeMyro eIIIe peaKTr{BHbrM rlerrTpoM r,r rIeHTpoM pasMHox(e-

Hr,rfl (repMr{Harr,rBHbrM rIeHTpoM). 3Aecr rpor4cxo.qrar nponr(bepar1;krs, v 6raurorpac$opruaqrar
I,IMMyHoKoMrrereHTHbrx nzrr,r(poquroB, rrocJre r.rx KoHTaKTa c aHTr,rrenou. 3ro o6ycnannznaet
npeo6na4aHr.re B sroft soue rnerox-6nacroB r4 rvrarpo$aron.

Grpoenue n66noft MilH4anhHbl

*uror o c.nofo*,rft rrrro crsfi
neoporoeenarouguf
xnuTeflIIII

.rurvr$ aruv ercue jru eJrr{H

HFHrrTa

r epmeuaru*rrrrii qerrrp

"ffopoIIa"

srrrreJtr*l
rmrllrrnrpuposarnrr,rft
.lurufiorg.rraru,r

co6 c rg enrra-s rlTrac rHgrc t
L1

CJIIISIIIC T OlI O O OJIOIII{III

flnu$aruqecrue y3nbl

Jlurvr$aru.recKrax y3JroB y venoBeKa Hacqr4TbrBaerc.fl oKoJro 1 rrrc., rax Macca cocraBJrrer lo/o ot seca
TeJra. 3To oKpyrnbre r4Jrr4 oBirJrbHbre oplaHbr, .{rraMerpoM 0,51cM, pacloJroxeHnbre rro xoAy nHM-

Sarra.recxnx cocy.{oB.
JlnnaSaruuecKl4ft y3en oKpyx(€n coeAuurlTeJrbHorKaHHofi rancynoft, coAepr€rqefi MHofo.rprcJreH-

HbIe xfl4poBbre KJrerKra. Or Kancynbr B rJry6b y3na orxoArr coeAr,rHrrreJrbHorKaHHbre fleperopoA-
Tpa6eKyrbl, coAepx{aqrae KpoBeHocHbre cocyAbr r.r HepBbr. B qenrpe ysna rpa6eKynbr aHa-

croMo3r.rpyroT, o6pa3yr BMecre c Karrcynofi coeArrHrrreJrbHoTKaHHrrft ocros opfaHa.

apTeprrfl

Etrrnocfrlrrft ,mrrrri[ arrr.reuutr
corYtr

co crurHIfIe.rIbHoTItaIIHafl I(flIIqilIA

rpa6rrcyna

.unurfarrr.remod
Qo.ruuucyn

rumcorrofr unqry

ICpATEOH Clrrqrc

ETHA

It4

ilIlourc[qrrowofr nopnonrfr cruqtc



Buyrpu y3na, MexAy r<ancynofi u rpa6erynaMlr, orpocrqarbre perr{KynrpHbre KJrerKH ri perrrK}:
nflpHble BonoKHa $opnaHpyror rpexrraepnyro perr.rKyn.rrpHyro crpoMy nzu$arra.recKofo y3-ra.
B xqefirax perlrKyntpnofi crpovbl paclonararorcr KpoBerBopHbre KJrerKV - npevrMyruecrBeHHo
nnna$oqnru. florraunno perlrKynrpHbrx KJreroK, B cocraB crpoMbr naiu$ou4noro y3na Bxo.4-sr u Apy-
rVE KJICTKI,I.

K.neroqnrrfi cocran urr .uuuQaruqecKoro y3ra

Perranynnpnsre [eugpnrnue
KJIETKII KJIETKII

llnrepAnrr{Trrpyrcure
KJIETKII

MampoSarra Ou6po6nacru

flhMsoy3en

Koprconoe BerrlecrBo
Jrex{rrr cy6rancylxpllo

I

I

+
B HeM pacnonalaroTc{

.uunr S aur.recKrre Q o;r,r u my.nu

B cocraBe $olnzrynoB BbrAeJrrror:
o IleHTpanbHyro, 6onee cBernyro qacrb 

-peaKTr.rBubrfr qenrpl
. nepl.r(bepll.lecKylo, KonbrleByro r4HTeHcrlBHo

oKparrreHHyro 3oHy (rcopouy), o6pasonaunylo
MaJrbrMLr nnu$oqzr av..rr c upeo6na4aroilIr{Mr,r
B Hr{x B-rcnerraurtrraMflTv\ cpeAr4 crpoManb-
Hbrx KJreror xoropofr npeo6na4aror AeHApr.ir-
HbIE KJIETKUI

I

I

*
Kopxonoe BeqecrBo rBJr{erct

B-Mero.{Hoft gonofi o

Kponre roro, B cocraBe rurna$aruuecKoro y3Jra Bbr.qenrrorcfl erqe 2 3oHbr, uMercrqlae BaxHoe !by"n-
III4 OHaJIbHOe 3HaLIeHI4e :

r MaprunarbHaq 3oHa pacnoJraraercfl MelKAy KpaeBbrM cr.rHycoM n nuiuSonAHhrM $on;ru-
KynoM nrzirn$aruuecKoro y3na, fAe noKilnv3yrorcr MaKpolparz c nrrcorofi $aroqrarapnofi
aKTlaBHocrbro I4 Tr4MycHe3aBr,rcI4MbIe B-nnrvr$oql,ITbl, croco6nHe oreeqarb Ha HeKoropbre
Trr[br aHTrzreHoB 6es yvacrna T-xennepon.

. lapar<opruKaJrbHaq 3oHa pacnonaraercq Me]KAy nnrra(fou4HbrMr,r (fonnunynaMr,r rr Mo3ro-
BIIM BerqecrBoM pr rrpeAcraBnsqr co6ofi T-saeucuNayro 3oHy, Koropas 3aceneua rrper4Myrre-
crBeHHo T-nnu$oqvrrauv, a B crpoMe upeo6na4aror r4HTepAerr{Tr{py}ourre KJrerKrr.

Mogronoe BerrrecrBo

B HeM pacrroJlararoTct
rxxu nrzu$or,rAHbrx KJreroK, orxoAfltrl[e
nrny6r y3na or nuvr$ou4Hrrx $oruraxyJroB, -MfKOTHbre rrrHypbr

I

I

V
M.rrKoTHbrs rrrHypbr cocTorT rrper{My[IecTBeHHo rz3 :

. B-nraru6orlr4ToB,
o nna3uo6JlacroB.
O IIJIA3MOU}ITOB

I

+
B NaosronoM BerqecrBe ocyuecrBJr.flercr :

au(p$epeuqupoBKa rna3Marr{qecKrrx KJreroK,

cr4HTe3 r4Mrr r4MMyHorno6ynuHoB - aHTr4Ter



L[nprynnqna nnu$ur e nnvr$aruqecKoM y3ne

AHrrareur,r flocryflalor e nuufraruqecrzfi y3en no nprrHocrquu mau$aulqecKkrM cocyAau. 3rn
cocyAbl orKpblBalorcr B cr,rcreMy rrleneBrrlHbrx [pocrpaHcTB - cr{HycoB, rro KoropbrM rlr4pKynv-
pyrcqas nnna$a .qocrr4raer BbrHoc{ulrrx runn$arutrecKr4x cocyAoB. Crenrz crruycoB BbrcrJraHbr
per[KynspHbIMLI KJIerKaMr.r c srrcoxofi (paroqrzrapuofi arcrzeHocrbro. Cznycrr lniu$aruvecKoro
y3na rroApa3Aen_f,roTcr Ha:

pacnonoxeH Mex(Ay pacllonolKeH MexAy
rancynofiunnu$arzqecKr.rMrd rpa6erynaMr4KoproBoro.

$onnrarynaurz BerrlecrBa z nuna$arzqecKuMr4

$ornzrynauu
3aruegnenue roKa nnira$sr B cl{Hycax n $aroqNrap:nafl. aKTr.rBHocrb Bbrcrr4JraroilIr4x KJreroK cnoco6-
crByer 3 axB ary u ueirrp anu3 arJvru aHTr4 r eHoB ( $ ztnrp aq uonnafl . Q ynKrINx).

CenesaiHKa
@yurcur,ru:

o 3aAepxra z HefirpaJrkrcarlzs. aHTr4reHoB KpoBrr.
o Ceneruplt KJIeroK KpoBrr, T.e. B cene3€nre npovcxo.4r,rr yrvrnkrsaprs.3pkrrpoUr4ToB r4 Apyrrrx

orpa6oranurzx ceofi cpoK KneroK KpoBr4.

o lenonzpoBaHrze KpoBr.r, nrr6poc roropoft aKrr4Brr3rrpyer pa6ory cepArla.
o Bupa6orr<a 6zonorl4qecKa aKTI{BHrIX BerrlecrB, Koropbre cnoco6Hu crrrMynr{poBarb rrpo-

IIeccbI KpoBerBopeHvts. v aKTr.rBr4poBarr uera6onrlqecKyro z $aroqzrapuyro aKTprBuocrb
KJTeTOK KpOBr4.

Grpoenue cene3eHKn

CHapyxra ceJIe3eHKa rIoKpBITa ceposnofi o6oro.mofi, nexarqefi Ha coe,4rrHr4TeJrbHorKanuofi lcaucy-
le. Or KarIcyJIbI nrny6r cene3eHKr.r orxoAtrT rpa6exy:irr, coAepxcarqr4e cocyAbr pr HepBbr. B cocrae
Karlcynbl z rpa6eryn BXoA.rrr raKxe MHorotrr{cJreHHbre fJra.qKoMbrrrre\rHbre KJrerKr4.

ttporHafl o6o.rrc.rna

HArrcyJla

rpa6emyna

TJIAIHOMbIIITTIHBIE HJITTI{H

penr{Tr'rBHbtrr ueHrl}

KilnrEflfl 3{rHfi

KpaeBorr cr{Hyc

I

I

+

trpoMe]KyToqur,rfr
rcopr<onrrfi cr{Hyc

I

I

I
Y

rrpoMelnyro.rurrfr
' uogronofi cr.rHyc

I

I
I
It

pacnonolKeH MelKAy

MO3IOBbIMI,I TSXAMI4

fl.{I)n Mt3OTtJtrIAJIbHbE ItJItTOIt

rJraJllt oMbrrrrctlHble I{JItTI(II

tt6



Crporraa opl'aHa o6pasonana perl4KyJrrpuofi rransro. Ee xneroqnufi cocraB anilJrorllrren grpoue
nuu(poysna. flapenxuua cene3eHKlr, pacrrono)KeuHas Mex(Ay rancynofi z rpa6erynaMrr, Hul3brBzrsr-
cs nv.uruofi.

benyrc rryJrbrry

rrpeAcTaBJreHHyro:

1. Jlula(parn.recKr4M $onnlrxynavrz
2. Jlurr,r$oz4u6rMr4 nepr4aprepLrnJrbHbrMrr

BnaralJrIIIIIaMr4

I{aIIfiIi'JIA
MeS0TeJUIIr

KpacHyr0 rryJrbrry

BKJrroqarcruvro s ce6s:

1.

2.

Cenegeno.rHble rtlxl/t, cocrotlque
kr3 3pr{Tpoqr4ToB, rpaHyJrorlrrToB
n nnrra$oquron
Benosgrre cr.rHycbr

rFfiEeKyJIfl /
" rTFff$eHyJIJInHfin AIITeTJlrff

rrsprrfigregrrilnno e mnu@orlgrod
B"TIfiTAJIIIIII€

"iunor{r nugrrrft S n"nruueyn

eerrolrrrrii cru4,"t

TpaEErcyJrtrIrIIffff EeIIfi
ceJrfl sGrrolllla,fl apT elrlrfr

- 

re"neg$Ho.rHan nettn
rIGHrIl ;t^it$Hfifl ap r npufl

KrrET fi rII(0EEr E flF TepIIOJIf,I
rI*IIB3LI

t{ffrrulrJrfip raxpnrroir rpqlx}'Jrfirgru
BelIosIIhIg frfirfcEt

r€amurJrflIl orxparroft rg,rpuy"Trflrtrilr

r e-[er iHo.rHw E r.E?rtlr
BeIr0?H&re ffuIIrflLr

.mnr(! ongrrrli i[ o;rruu+"vn rFrllr{yJrff prrDre perm{}'JrEl}rrbrF
nepuapTeFrlilnrro e,rnm,rso44fit g BJrarfiJxrrqs

Kpoeocna6xenue cere3eHKu

fucro$vrsuonorr4qecKr4e oco6euHocrr.r cene3euKr4 HarrprMyro cBssaHbr c
cHa6xeHl{f, groro opraHa: aprep[anbHbre cocyAbr cBr3aHbr c ee rauuynuofi
cocyAbr o6ecneqraearoT B ocHoBHoM ceneKllr{ro KJTeTOK KpOBr4.

EOJIOI{IINI

IIo IO.H. Aifarracreny

oco6ennocr.f,Mr.r KpoBo-
(fynrcqueft, a BeHo3Hbre

TpaocKytrrpHu apTepr4f

frymnapHrur apT€ptr

qernPamHffi apTepHf,

MCTOKOBbI€ aPTePr4ofrr

apTepHH rl,tJtbsGr

ECHOffiTS CK4rCbI

nepuapTepuffiHoe
JrHMlpo{qroe _

rpa6eryr4pnm eexa

1',t-In



t
t

EeJraq rryJrbna o6pasonana:
. [ep[apreprraJrbHbrlrn .uuvrQorrAHbrMr{ BJraraJrrruaMl,I, flpeAcraBJltlouunru co6ofi uy$-

roo6pasutre cKolnenrrx nuu$oqraron (T-sanucrrMbre rouu) B aABeHTkIIIHalurofi o6ono'rKe

rryJrbrrapHbrx aprepuit flocreneHuo yronilIatcb, 9TI{ cKonJIeHIrt nnltSoquroB npeBpalqa-

rorc.rr B nuvrtpon4Hue (po:uzxynu;
o nuprQouAHbrMrr Qo.n;rurcy.uarrn (B-raBr.rcrrMbre ronrr), pacronoxeHHblMlr BoKpyr IIeH-

rpa;rrnofi aprepvv; [pr{ sroM aprepLrs.3aJleraer gKcIIeHTpLIuHo uo orHorueHl4lo r $omzxyrry.
Boxpyr repraprepr4irJrbHbrx lulr$ou4nbrx BJraraJlkrr\Lr ruaru$on,qnux $ollur<ynoB, T.e. Ha !paHI'I-
qe 6enoft u rpacnofi nyJrbrrbr, paclonaraercr y3Kat MaprrlHaJrbHas 3oHa 

- 
3oHa KoHTaKTa apre-

prranbHbrx Kanr{nn.f,poB r,r Beuo3Hbrx cr4rrycon. B uapruualrnofi 3oHe B crpoMy ceJIe3eHKI'I BbIXoAtr

$opvrennue gJreMeHTbr KpoBr4 rr aHTr.rreHbr. Jlunr$oqurbl Mt4rpltpylor rIpeI,IMyIrIecrBeHHo n 6elyro
rrynbrry, a gpr,rrporlurbr 14 rpaHynoqr.{Tbr o6pasyror BoKpyr BeHo3HbIx clrHycoB cKonJIeHI4.f,, Ha3bI-

BAEMbIE CEJIE3EHOIIIIbIMTI Tff)I(AMI.
Anrurenrr (faroqu:rrapyrorcr rr,rar<po(paral,rrr rI nepeHoc.flTcfl Ha AeHApI{THbIo I{ I4HTepAlrfurl4pyro-

rlr.re KnerKn crpoMbl Ant nocneAyroIr1efo upeAcraBnenzr nuuSoqlrraM.
Crenrcu Bego3Hbrx cr4HycoB BblcrJraHbr BbIcoKr,rMI,I gH.4oreJIniubHbIMI4 KJIeTKaMI{, cnocoOHbIMI{

ocyilIgcrBJrxts uzlupareJrbnyrc Mr{lpaqurc KJreroK KpoBIr: B KpoBoroK Bo3Bpalqarcrcs 6onee ((Mo-

JroAbre)) KJrerKr{ KpoBrr, a (crapbre) z 4e(pextrbre KJIeTKI{ pa3pyllarcTcfl B flynbne.
Eut€ oanofi oco6ennocrbro KpoBocna6xenzs ceJre3eHKI,I sBJlterct cnoco6noqrb ceJIe3eHKI{ pery-

JrrrpoBarb cnoft rpoeoroK LI Ae[oHI,IpoBarb KpoBb. 3ro nponcxoAl4T ga c'{€r:
. perrrKynflpHhrx r"rysr BoKpyf KucrotlKoBblx aprepl{on;
. rJraAKoMbIIIrelIHbIx KJleroK-Tpa6eryn I,I Karlcynbl ceJre3eHKlr.
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I.I{enrpa"nbnbre II.IlepnQepnqecKr.re III. Opraubr c oHAor(prrH- IY. Oaunoqnbre rop-
peryJrflTopHble oHAoKpIrHIrbIe uofi u H€HAorcprrnnofi MoHrrpoAyrlrpyrcqtre

OPTAHbI }I(EJIE3bI QYNTqUEfi KJIETKIItJllVVVV
1. fnnora-rrauyc
2. fzno(pus
3. Snra(pus

t. IlNronra4Hax
)KeJre3a

1. fonalrr [uSt[ysnax
(xvrvHunu,ceMeHHr{Kr4) sn4oxpvnnas.cr4creMa

OrconorquroBvAubre 2. flo4Neny4orrHa.fl
nteJle3bl xeJle3a
Ha4noue.*rvrrz 3. flnauenra

3u4ottputHHat crlcreMa ocyqecrBJrrer rleHTpanrcoBaHHyro ct4creMHyro KoopAunarlvfio vr r{HTerpa-
III4Io ocHoBHbIx [poqeccoB xfl43HeAerrenbHocrn Bcero opraHr,BMa, ero rKaHefi u xneror.
(Dvnrcuuu lnnompznuofi cucrenmr:

1. Perynxqzx aKTI4BHocru feHoB, a cneAoBareJrbHo, perynrqr{fl rrpoqeccoB anSSepeurlrlpoBKr4
rr<asefi vr p a3Bkrryrfl . opraur.r3Ma.

2. Perynrqrx pirMepoB KJIeTKI,I n rrx Mt4Tornqecroft aKTr{BHocrr4, a cJreAoBareJrbHo, peryJrsrlut
pocra rranefi v Bcero opraHu3Ma.

3. Perynxqnx rpoqeccoB ct4uTe3a AHK u 6enra B KJrerKax.
4. flo4 nonrponeM eHAorprauuoft ct4creMbr HaxoArrcr rpoqeccbr:

a) QopnaupoBantrfl rroJra il pa3MHox(eHrr{,
6) npoqeccbr aAanrarlvu u norAepx€Hrre roMeocra3a,
n) none4enqecKa.fi ll paccyAorr Has. Aesr e nbHocrb.

SnqoxpuuHafl cl4creMa peufil.ryer cBot4 KoHTponrpyrcrrlkre SynxqnH c rroMoulbro ropMoHoB r.rnu
ux 6nuxaftitux 6uocunTerl{qecKzx rrpeAruecrBeuHr,rroB, Koropbre ceKperr{pyrorcr B KpoBb, nkrM-
tpy, lzxnop lr reuonrarvr$y.
Ioplronu rpeAcraBJlsrot co6oft 6uoopraHrEqecrr{e coeArHeHr4Jr pasnuvnofi xr.rMr4qecKofi npnpo-
.IIbI.

cTeporrAbl nporr3BoAHbre aMrrHoKlrcJror fJrr.rKorrpoTerrAbr

Berqecrno Mo)Ker 6rIm uagsaHo ropMoHoM, ecJrr{ ono o6raAaer orrpeAeJrenHbrMr4 cnoficrsaN4H.
Csoficrsa ropMoHoB:
1. CexperzpyeMocrb B rlr.rpKyJrr{pyrcqr{e )Kr4.qKocrr4.
2. O6pasonanue cleqnaJrrr3rlpoBaHHbrMt4 KJrerKaMr4 gnAoKpzHnofi clrcreMbr.
3. Bucoxax u cneug(pr.rqecKat 6nonorruecKa.fl aKrr4BHocrb (oxasuraror cBoe 4eficreze B Korrrleu-

TparIHr4 I 0-r 
1-l 

0-6 rraoru/n).
4. [HctaHquoHHocrb reitcr:rrux- o6ycronneHa AocraroqHo Bbrcorofi gnzrenbgocrbro xc{3HH

ropMoHoB B rlr,rpKyJrr4pyroq[x xr,rAKocTfx.

2.

a

Xulruqecrcas

lt9



Opranusauuf, oHgorpnnxofi Qyxxquu opraHh3Ma

3ngorpznnax $yHrqzr opraHrr3Ma 
- 

gro He roJrbKo rrpoqecc o6pasoeanlu fopMoHon. [nr pea-
ilv3a\hLr ropMoHanbHoro sSSeKTa He MeHee BaxrHbr [r Apyrr{e cocraBJr.flroqrre groro npoqecca.
Tarcuiu o6pasona, [oHr{Tr4e 3HAoKpr{Hnan Qyunqrrfl opfaHr43Ma BKrrorraer s ce6s:

L Cunres u ceKperluro ropMoHoB oHAoKpr{HHbrMrtr }fteJre3aMrr.
il. TpancnoprropMoHoB.

Eonrmas qacrb ropMoHoB HaxoAr4Tc{ B rlr{pKynr4pyroulr4x )KlrAKocrflx He B BrdAe BoAHofo
pacrBopa. foprronu cBr3aHbr co clerlr4anbHbrMr4 TpaHc[oprHbrMr,r 6emaupr vlrvr c KJrerKaMrr

KpoBrr.

ilI. BraulroAeficrnne ropMonoB c KJrerKaM[-Mr,rureHqM[.
Ha noeepxHocrr{ KJreror-MlrIueHeft r4Merorc.f, perlerrropbr K onpeneneHHbrM ropuonau. Or
KoHIIeHTpar\r4vr v $yrixqrzonanbHo-crpyrrypnofi opraHr43arlrr peqenropoB 3aBrrcr.rr peaK-
rlr{r KJreToK Ha ropMoH.

IV. Mera6o.rru3M ropMouoB.
llocre peanl43allrrrr cBoero e([(perra B rKaH.f,x ropMoHbr r4uaKTr{Br4pyrorcf. Baxnyro ponb B

groM [poqecce urparcT [eqeub, noqKr4, ronr<zfr Kr,rlreqHr,rK.

MexaH usr\,r br perynr Lp4 u SyH Kr.lu H eHiqoKpyt H H btx xere3
L Hepnnar (uvrny;rncuo-MeArraropnan) peryfl fl rluq

3ro npxlaoft ronrporb co cropoHbr HepBHofi cracreurr, o6ecneuvrnaroryeft r,rHHepBarlr4ro cocy-
AoB B cocraBe gHAoKpI{HHbIX xteJle3. flpxnrax r,rHHepBarllafl ceKperopHbrx KJreroK Bcrpeqaerc.f,
peAKo. OAHaxo Mex.{y nepeHofi r.r gHAoKpr.runofi czcreMaMr.r B opraHr43Me cyuecrByer rec-
Hoe B3allMoAeficrnHe Ha ypoBHe ueHTpanbHbrx 3BeHbes. llosroNay B opraHu3Me cyqecrByer
e4rrnas. nefrpoengoKprrHHas cl{creMa, ocyilIecrBnrroulaf, crreqpraJrr43[rpoBaHHoe ylpaBneHr4e
npoqeccaMrr mr43HeAe{TeJrbHocTr,r opraHr43Ma.

il. SuAorcpunHas peryrnur,rfl.
Bnusloue oAHr.rx fopMoHoB Ha cr{HTe3 r4 ceKperlprrc Apyrr{x fopMoHoB.

III. HeenaorcprrHHafl peryJrflur{fl .

Heeopuouanaruue coeduHeHun crrrHaJrvt3upyror o6 yponHe o6inennrrx [poqeccoB KoHTponrl-
pyeMbrx ropMoHaMr,r Aaunofi oHAoKprrHHofi Nenegrr.

IV. Canoperyrsrluq 3nAoKprrHnrx Qynrcqufi.
(DyHxquouurbnas. aKTrrBHocrb xreJre3br orrpeAenrercs ypoBHeM ee ropMoHoB n rponu. 3ra
peryntulrr ocyqecrBnaercfl. qaue rro npraHrlrrfly orprrqare.rsnofi o6parnofi cBfl3r{ (nnn pe-
)Ke rro npr4Hur4ny rroJroxr4TeJrrHofi o6parHofi cnxsu).

Ilpunqun orpl{IlareJrsuoft o6parnofi cBf3rr 3aKrroqaercr B ToM, rrro rrpu rroBbrrxeHrrr4 KoHrIeH-
TpaIII4I{ ropMoHa B IlrrpKynupyrcu[x xr4AKocrrx cHrDraercr $yHnquonaJrbnafl. aKTrrBHocrb xrene-
su, o6pasyroqefi oror ropMoH.
Haupunnep:
9eru nume KoHI{eHTparIVs. TwpeovrAHhrx ropMouoB B KpoBr4, TeM Hr4xce ypoBeHb r,rx cr4HTe3a v ceK-
perlr4r4 B rqrrroBr,rAnoff xenese.

B KpOBb

IIlzrosraAHa-f, xene3a
TzpeorporlHbre

fopMoHbI
(T:, T+)
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flpeN4e treM roBoprlTb o rrnop$oSyuKrlzoHaJrbHux oco6enHocrflx orAenrHblx 3rLIoh?trHHbL\ :r:-

ne3, cneAyer cKasarb o6 oco6ennocrrx crpyKTypHofr opranusallull oHAoKppIHHbIx;*.e.le3.

Oco6en xocrvr crpyKrypHofi opraH usavun 3HtroKptt H H btx xen e3

I. 9ngoKprrHHLIe )KeJre3bI He rrMelor BbIBoAHl,rx [poroKoB.
II. CexperopHbre KJrerKrr 3H4oKpr{Hrrbrx }r(eJre3 Moryr rrMerb pa3rlrtlHylo rKaHeByro rrprlHa-]-
JICXHOCTb:

a) srrrrreJrr{aJrr,Hbre (co6crneuno xeJre3rrcrue) rurerxn. Hanpunaep, KJIerKIIIrIIrroBI4AHofr Ne-
ire3br, Kopbr HaArroqeqHlrKoB, KJIerKrr a.ueHorlrno(pHsa u 4p.

b) KJrerKr{ neftpa.nr,noro [poucxox4eurrfl. Hanpuuep: KnerKLI Mo3roBoro BeIIIecrBa HaArIo-

lreqHrrKoB, nefiporuuo $uza u gp.
c) coe,urrnrrreJrbHorKaHHble KJrerKu. Hanpzrvrep: KnerKI,I Jleit4ura B ceMeHHImax, Tera-

KJIETKII B'I,IIIHIIKAX.
d) MbrrrrerrHbre K"rrernlr. Haupznaep: KJrerKr4, BxoAsrrlue B cocraB IoKcrarJloMepyn{pHoro a[-

napara ([OfA) noqKu.
III. Cercperopnbre KJrerKr{ Moryr Qopnruponarr, orAeJrbrryrc oHAoKprrHHyn )ICeJre3y (rquro-
B:a4*afl )KeJre3a, HaAloqeqHzxn, rzno$uz ur.1.)r4nlr rpyrrrra SH.4oKprrHHbIX KJIeroK BXoALIT B co-
craB x{eJre3u (ocrponxoesrfi a[napar rloA]cenyAounofi xenesrr).
IV. SHlolcprrHHbre )KeJre3r,r Moryr 6rrrr [peAcraBJrelrbl AocrarorrHo oAHorrrIrHbIMIr KJrerKa-

uu (naparqr4ToBrrAHbre )r(eJre3br r{ Ip.) vnn qailIe B cocraB }I(eJIe3bI BXo,4I4T 6onrruoe pasnoo6pa:ze
KJreroqHbrx rr4rroB (nepe4Hxx 4ora rzno$uzau gp.).

V. CenperopHbre KJrerKrr pa3Jrr,rqHbrx sHgonprrHHbrx )KeJIe3 Moryr crrHTe3lrpoBarb oArrH

rr ror r(e rrr[ ropMouoB. Hanpnnaep: My)KcKr.re norroBbre ropMoHbr o6pasyrorct B ceMeHHVKax,

'I,IqHUKAX. 
HA.INOqEIIHT4 KAX.

[enrpafl bHbre eHfloKpt4HHble opraHbl

franoranarryc IunoQu: 3nnQur

Mex4y rlenTpanbHbrMr.r sHAoKpr4HHbrMr,r opfaHaMr.r rr4rroraJraMycoM, runofrzsorrl z suz$z:oM cy-
rrlecrByer recHar aHaroMr{qecKaflv (fyHxqraonanr,Hafl cBr3b. Baxnoe peryn{Topuoe 3BeHo 3HAoK-

praHnofi cucreMbr 
- 

3To rrrrroraJraMo-runoQn:apHafl clrcreMa.
Hecir,rorpx Ha ro qro rrrnoraJraMyc 3aHr{Maer Bbrcrlyro cryrreHb B I4epapxuu, paccMorpeHlre Mare-

pvanay,4o6Hee Haqarb, Ha Harrr B3rJIsA, c ruuoSnsa.

l-uno$ns
fuuoSus - crolxHbrfi sn4oxpHnnrrft opran, pacrronoxensufi B ocHoBaHIrIr qeperra.

Crpoenue runoQusa

cpeIHflfl IoJrfl 3AAHfffl AOJIq

agenorunoQu: nefiporuuoQu:

TIEPEAIIflf AOJIfl rybepalsuafl rracrb



nFotvlo+qlillEre l(fierHH r{arrr4llrnrp

flepegnnn Aonf,
Cnapyxu rroKpbrra coeAr.rHr,rreJrbHorKaHHofi xancyrofi, eo BHyrpb or roropofi orxoArr coe.uI4HH-

TeJrbnorKauubre rpa6erynu, B Hr{x paclonoxeHbl cocy.{bl 14 HepBbI. Mex4y rpa6eryriaMl4 pacno-
JrararoTcr Trxr4 ceKpeTopHbrx KJreToK - Tpo[oquToB, fycTo o[JIeTeHHbIx KarlunnflpaMl4.

da:ofrrunnafi KJrerxa

ar+rgs fr rarnr*aff r( Jre rK a

K.uaccuQunarlrrfl KJreroK uepequefi gonu runoQu:a

XpnnrofrumrrLre Krrerr$r - 35 - 40%
Hponroilrodnr,re Krerrcu - S0o.$

-{rurro dlrunnlr e RJre rrrr--^*
.{ \_r

(Jottrnrnrponorprr .llnxrorgorrfrrs.rr

@.i t

L He;pr$ rlr ep sus.ql 0e, rusrnfl
HJIeTKit - IIIreSIIef TBeIIHIII(

1, Itrrerxa. xa parureft r'r

nor4reil f ra4rfffi
f er(lteT0pHoro rFrKJrff

Ea or[u"rnrrare H.rrFTRlr

.IITT
EM
H 

-F*
Forrngnrpon I rlrm forutgurpon II rlrrn Tr'rporponorglr l{oprrtiorporrtr+rr

{<bC F-rrporyrg+nrorrg.dr} i"TIf -rryo4lrarpporryfr}

{Fd-lI JIf
Af - annapar fonbAx{u; SIIC - gHAorna3Marr.rqecKar cerb; f * ceKperopHble Fpauynbi;

EM - 6asatrcrtas, MeM6paHa; JI- twrnurnble KaIIJII'I; K - Kanl,Inupbl.

I
AI{TI

AT

TTT



l-opuonur nepe4Heh Aonn n rx ocHoBHbte $yxxqult
1. AKTI (a4penonoprrrnorpo[usrfi ropvroH) - perynrrpyer rrpoqeccbr cr4Hre3a I{ cer.?eltrilt

ropMoHoB B [yqKoBolr 3oHe Kopbl HaA[oqeqHLIKoB.

TTI (rnpeorponnrrfi ropnron) * perynr{pyer npoqeccbr crrHTe3a r.r ceKpeul4lr rllpeori.Tnbr\i
fopMoHoB B rrlr4ToBr,rAnofr xenese, a raK)Ke MI4Tor[qecKyIo aKTrrBHocrb ee rneror.
OCf (Qo.nnuny;rocrrrMyJrrrpyrouluft roprvron) - perynr{pyer SonnuKynoreHe3 B sL{qHIi-

Kax r{ clepMarofeHe3 B ceMgHHr4Kax

JII (.rrrorer.rnrr3rrpyrcquft ropnroH) - perynr4pyer rrpoqecc oBynf,rllrn n o6pasonaru4Jl )KeiI-

TO|O TeJra rr4qHr{Ka, B My)KCKOM OpfaHrr3Me - Ilpoqeccbl cI4HTe3a TecTocTepoHa.

5. CTI (couarorporrnblfi ropuou) - crnmyrrrop nr4Heftnoro pocra opraHn3Ma, KoHTponI4-

pyer [poueccbr crrHTesa 6enra, o6pasonaur.rfl fJrroKo3br, pacrraAa ]Kr.{poB. Hercoropue efo
e(p(f er<ru orocpeAyrorcfl rr{MycoM.

6. JITI ("uarcTorporrHbrfi ropuon) - peryn[pyer rrpoqeccbr cr,rHre3a MoJIoKa, rporecrepoHa,
noBbllJraer pe3r,rcreuTnocrb opraHon, trauefi r.r KJreroK B gKcrpeMzlnbHblx ycnoBufx.

GpeArss flone
Y .reroserca pa3Br4Ta cna6o. Xapaxrepnofi crpyrrypuofi oco6eHgocrLro flBrrflercfl HaJwIqr4e Jrorc-

nsrx Qorur.rKyJr oB - gro Me)KKJrerHI{KH, 3a[oJIHeHHbIe Irp oropMoHoM.

(lexperopr*,re x.nerxu

lporoprnorr

RamLrr.uap

2.

J.

4.

3a4Hcn Aonf, runo$h3a - Heipornno$h3
B uefiporrauolpuse orcyrcrByer cr,ruTe3 fopMoHoB. 3ro opran, B KoropoM HaKanJII4BaIorcq Il BbIAe-

ffrrorcf, B KpoBb fprrroraJraMr4qecKue ropMoHbr. Hefiporuuo$us - nprreMnlrK I,I Aelro runoranaMurle-
cKlrx ropMoHoB.

Knerru saxBarbrBaror rrporopMon z o6pasyor 3 TlIrIa ropMoHoB.

Jlunorponun

I

v
ycrrnr{Baer uera6onugu

Jr14rrr4AOB

Ba3Orrpeccr.rH

(anru4zypernqecrufi roprr,rou)

I
V

perynr{pyer soAurrfi o6ueu, B qacrHocrr{ [po-
rleccbr pea6cop6qur,r BoAbr B rroqKax, a raK]Ke
ronyc apTeprron

MCT
(u enanoqurocrrrMyJurpyroulnfr

ropMolr)
I

V
perynupyer nr.rrMeHrHrrft o6uen

B noKpoBHbIX TKaH{X

AKTT

OKCI,ITOUIIH

I

V
pefynr4pyeT flpoqeccbl ceKpeIII4Lt MOJIOKa uo.los-
HbIMI,I Xene3aMU I,I COKpaTUeHI{e rnaAKo}fbrrreq-
Hbrx KJreroK B cocraBe opfaHoB Malroro ra3a. B

qacTHocTu MarKr4, T.e. perynupyer po.4oBoI"I aKr

Iopuonsr



B cocrane sa.quefi AoJIx rrlrro$usa nuerorcx:

Grpoexre 3aAHei Aonu rhno$H3a

HepsHrre BoJroKHa KponenocHble cocygbl
't

I
Y

orpocrKrr uefiponon KpylHo-
KroToqHbIX tAep rlrrloraJraMy ca

Axconrr neftponon KpyrlHoKirerorrlrbrx slep rnnoraJraMyca
rynxpnux) o6pa:yrot aKco-Ba3aJrbHble crrHarlcbr Ha cocyAax

TarraMyca o6pasyrorcfi ropMoHbl oKcrrrollrrH 14 Ba3onpeccrlH'

Iluryuqrrrbl
I
I

V
KJIeTKrI uefiPornuu

(cyupaonruqecKl,Ix la napaBeHTppl-

nefipornnoSusa. B HefiPonax rl4no-
KOTOpbre no aKcoHaM nocrynalor B

cocyAbr nefiporuno(pnsa.
Ouopnyrc r4nr{ KapKacnyro (fyHxqurc BbrrroJrHflIor orpocrqarble KJISTKkI-nrrTyrIqnTbI - 3To KJIer-

xu Hefrporluu.

C.neAonareJrbHo, Melrqy ueftpornu$rr3oM Ir rrlnoraJraMycoM cyrqecrByer recHafl crpyKTyp-

Haq u SynmquonaJrbHafl B3auMocBqls. ftanoraJraMyc lr ruuo$nr odparyror eAnnsrfr crpyK-

rypno-SynKrllroHaJrbnrrfi rconanJreKc.

Iopvrona.nruar QynKrlrrfl nepe4ueft u cpegnefi AoJrlI runoQura ro)Ke peryJrlrpyercr

frrrroraJlaMycoM.



l-u norananao-ru n oSraapr ur fi TpaKT

Cznres lt ceKperlkrJr rponHbrx ropMouoB rrano$usa HaxoAr4Tcs rroA KoHTponeM pEirE3EHr-
ropMoHoB, o6pasyroqprxcfl B MeJrKoKJrerorrHbrx flApax rr.rnoraJraMyca.

.{nx xaN4oro rponHoro ropMoHa rvruoSusa cyrqecrByror ((cBor,D) crarunbr pr (cBorD) nv6epranrr.

flqt a rruro r aJranrl-e a:

KIyIIHOT*Jre T {lllrrBr e ff 4} a
(clmp aonurr ecxoe rr napilBenrprucygxpnoe)
I}IS.rtr{SHfleTO{HLre flIpa
{apxyarnoe}

Ilrro$rtraprran
fiIlTeDr'rf

I[epulr"rxax
ItarllrJrJrrrpfla_fl ceTB

rlopra.rnrra-* aena

frr{(onbr rr*i4l+cexperoprrerx HJrsroK

AKTO-BfiSAJITIILIq f, IIH'IIIT EI

Agenorrrro$n: Hef,qrorrurailrm

Punusudr-fopMoHbl rro aKcoHaM rrocryrraror B nepBurrHyro Ka[unnrpHyro cerb, pacflonox<eHrryro
B CpeAT4HHOM Bo3BbrrrreHr,ru rUrrOTaJIaj0|{yCA.

B xaqecrse upr{Mepa paccMorprlM rrrroranaMuqecKyro peryJrf,rlraro rr,rpeor{AHoft tpynnquu.

IunoraraMurrecKafl peryrflrluq rrrpeorrAHofi Qynrcqnr (cxeMa, crp. 126)

fzno$zsapnafl. aprepus o6pa3yer ABe KarrrlJrJrrpubre cerl4.
lepnuuuafl KarrlrJrJrflpnafl cerb pacnoJroxeua B cpeAr,runoM Bo3BbrrrreHrrr4 rrrfloranaMyca. B arc-

co-Ba3aJrbHbrx cr4Halcax 3Tofi ceTll HaKanJII,IBarorcfl rr BblAenflIoTct B KpoBb pr4nr,r3r4Hr-lopluoHbl
(na cxeue sro rrrpoirra6epuu). flo nopra.nsnofi BeHe, pac[ono)Kennofi e HoxKe I'HrroQL3a oHI{

ilo[a,qaroT Bo BTop[rrHyro KarrHnnrpHyro ceTb.

Bropuunafl Kanr{JrJrflpnaq cerb nexur B flepeAHeft u cpe4neft .{onrx runo$Nsa. C ee noltorm.io
pr4Jrr.r3r.rHr-ropMoHbr .qocrr,rfaror KJreroK-Mrrnreuefi (Ha cxeue gro rpoloqursr). B oreer Ha crr{lrr'.l
KJrerKr,r BbrAenrror rporrHbre ropMoHbr (ua cxeue - TTf), Koropbrfi BbrAeJrrercx n nepu(feprHecKrtri
KpoBoroK r4 perynr{pyer (pyuxqurc nepuQepu.recrofi }KeJre3br (na cxeue - rur.rroBuJuail xe--Ie3.a r.

Jln6epnnu

I

It
ycrrJrr,rBaror rporHyro $ynrquro

Crarrauu

I

+
yf Heraror rpolnyrc $yuxuuro

AgenorrrroSn:



Cxeua r[noraJraMuqecrcofi peryJrflrlu[ Tr,IpeorlAHoft Qynnqnu

TTT+
T3

T4

l-unorarraMyc
frano:ranauyc Ha3brBaror (gHAoKpIaHHbrM Mo3roM), oH x(e flBlrflercfl BbrcIlpIM rIoAKopKoBbIM IIoH-

TpoM BererarnnHofi uepnnofi crrcreMbr. 3ro qenrp esaul,roAeftcrBLrs. uepnuoft H gHAoKpI4nHofi cnc-
relr. B u€u npovrcxoArrr rpauc$opruaqur HepBHofo krMrrynbca B cneqz(fuuecxvfi esAorpuHHrrfi
npoqecc, uro o6ycnoBJrr4Baer HaJrr{que B opraurr3Me eAunofi nefipoen4orpuunofi clrcreMbl. B ne-
peAHeM, cpeAHeM u 3a.4HeM oTAenax fr4rroTaJraMyca pacnonararoTc.fl HecKonbKo AecfTKoB [apHbIX
f,Aep.
B nepegneM rrrrroraJraMyce pacfionaratorcfl KpylHoKneroqHbre rApa, B qacruocrll, cynpaoflT[qe-
cKr4e r.r [apaBeHTpr4KyJrfpubre. B uefipouax, o6pa:yrculr4x orvt flApa, crznTe3l4pyrorcfl ropMoubl:
Ba3orrpeccrrH r,r oKcrrrorlrrH, a lEx aKcoHrr o6pasyror cnHarrcbr Ha cocyAax nefiporuuo(fzsa. B cu-
Harrcax ropMoHbl HaKanJII4BaroTc.rr r{ BbIAeJItIoTc-tr B KpoBb.

B cpegnelr (nreguo6aralruou) r[rroraJraMyce pacloJrararorcr [per{MyrrlecrBeHHo MenKoKJIe-

TorrHbre flWd, n neftponax KoropLrx o6pasyrorcf, prrJrrr3rrHr-ropMorrbr (nu6eplrnrr u crarraHu).
Arconu ernx uefipoHoB HarrpaBJr.firorc.fl B cpeArlHHoe Bo3BbnrreHrre runoraJlaMyca (vre4na-urnyro

oMI4HeHIII{ro), rAe o6pasyrot aKco-Basanbubre cr4Hancbr, B Koropbrx pr4nrnr,rHr-ropMoHbl BbI,qeJItIor-
cs B KpoBb.
B saAHeM rrrrroraJraMyce rApa o6pasonanrr uefiponaMr4, He orHocflrrlrrMvIcflK gHAoKptIHHoit cuc-
TeMe. flo4 ronrpoJreM grr4x rAep Haxo4flTcfl noBeAeHqecKr.re peaKgkr lr o6ruennrre npoqeccbl
B OpraHrsMe.
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9nuSraa
3uuQus 

- 
IuullrKoBkr4terafl. x{eJle3a, paclonoxeH HaA Tperbr.rM )KenyAorrKoM Mo3ra.

Cnapyxu tIoKpbIT coeAI4HI{TeJIbHorKaHHofi xancynofi, or lcoropofi so Bnyrpb orxoA.sr rpaderr--lu"
pa3Aeurcqr4e xene3y Ha AonbKr.r.

B cocrane AoneK - ABa rnrra orpocrrrarblx KJreroK:n
IIOAAep)KrrBaroilIlle rJruaJrbHbre KJTeTKH

(no uepz$epnr,r 4onrr<u)

CBETJIbIE TeMHITIe

Orpocrru nltHeaJIoIIlaTOB 3aKaHqr4Ba]orcr Ha cocyAax snzsnsa, il.[roranaMycav [pyrrrx opfaHoB.
(DyHrqzu enzSusa LI3) reHbl B Hacro.aulee BpeMfl HeAocraroqHo. B rracrHocrlr, r43BecrHo, qro grru-
(pzs perynl4pyer rlpoqeccbl, rlporeKaroqpre B opfaHpr3Me rlrrKJrlaqecKtz: cyrorrHbre pr4TMbr, oBapr4-
anbHo-MeHcrpyaJlbublfi qux-rr. 3nz(pus pearr4pyer Ha cMeHy cBeroBhrx pa3ApalKr.rreneft. B enrz$use
o6pasyercx oKono 40 ueuru4Hblx ropMoHoB, cpeApr Hr.rx MeJrarorrr{H - peryJrr{pyer rrr.rrMeursufi
o6uen B opraur.{3Me u o6tagaer aHTrrroHaAorpolHbrru e(fserroru.
llolruuo [erITI,IrHbIx ropMoHoB, B KJrerKax snra(pv:a o6pasyrorcx 6uorennue aMr4Hbr, B qacrHocrr4
ceporoHrrH.

flepn$epn qecKue eHAoKpt4 H H bte )Kere3bl

I u n o S uss aB r.r c r,r M br e

Il{uroera4uafl xreJre3a (rupeon4nue
rnemu)
Koproeoe BerrlecrBo HaAloqerrHL.IKoB

foHaarr
flnauenra

HaAnoqeqHhKt4
flapnsrfi oprau, pacironoxeHnufi y Bbrcmrrx rro3BoHoqHbrx ra qenoseKa e6rzsr,r BepxHero rronrcca
noqKlr, BKJIIoqaer s ce6s.2 cavoctosreJlbHbre x(eJre3br, Koropbre pa3n[qarorcr lto [por4cxoxt{eHlrro,
crpoeHkrro u Qynrqr.rz.
Cuapyxu HaA[oqeqHrrK [oKpbIT roncrofi coeArrHr{TeJrbHorKaHnofi rcancynofi, no Buyrpb or Ko-
ropofi orxoAqr roHKLIe rpadercyru, coAepxarqrre KpoBeHocHbre cocyAbr r4 HepBbr. flo4 rancynofi
pacnonafaeTct KopKoBoe BeIrIecTBo, cocro.f,rrlee kr3 ceKperopHbrx SrrvreJlrraJrbHbrx KJreroK Me3eH-
xI4MHoro flpotrcxo)KAeHllt. B qeurpe HaA[oqequprKa pacilonaraercfl. Mo3roBoe BerrlecrBo, o6pa-:o-
BaHHoe xponra{QuHHbrMlr KJrerKaMrI, r.rMeroqr{ura Heftpalbnoe rrpoficxox(AeHpre. Cerperopnsre
KJIeTKr,r HaArroqeqHr,rKa rycTo olJreTeHbr KallunnflpaMra.

TINHEAJIOIIIITbI

(n qeurpe 4omru)

a

o

o

o

a

Iuno Qurn e3 aBrrcrrMbre

Il{vronu4nar xene3a (ra-nrquronilHoBhre
xnerrcu)

Mosrosoe BerrlecrBo HaAloqeqHuKoB
Ocrponronbre KJrerKr.r lo,qxeny4ounoft
)KCJIE3bI

OronouuroBlr,rlHble x(eJrs3br



Rantyra -"'/- lfuryEovroua.r rona

Kopxnaoe BEr4eerao flyvxuuar aorra

Cer'ratnn loga

I\nlosros o e B errre ( TE o

Mex4y Kancynofi Ia Kry6oqKoBofi 3ouofi, a rarxe Ha rpaHr,rqe MexAy Kny6o.rKoBoft n nyrxonofi
3oHaMLI JIelKar cJIoI4 MenKI4x ManoAl,Io$epeuqupoBaHHbrx KJrqroK. 3a cqer pa3MHoxeHr.rr{ srr,rx KJre-
TOK [pOr4CXOAtrT pereHepaqur Kopbr HaAnoqeqHr,rKoB.

l-n cro$ ns nonorur HaAn orteq H n Ka

>r
ceTqaTa

3OIIA

Ii

aApeHaJrr4H HOpaApeHaJrktH

Ovnxuuu ropMouon naAno.reqH[rca
l. A.rrr4ocrepou: HaLI6oJIee aKTr4BHrrfi uuuepanoKoprr.rKor4A 

- 
yqacrByer B noAAep)KaHVv 6a-

raHca]JaTpnfl,14 KanbrllIr. B .racrHocTrr, ulJrb.qocTepoH coxpaHrreT lFrurpkrir. B opraHrr3Me,ycvnv-' Baer pea6cop6qwo HaTpLra B floqeqHbrx KaHaJrbrlax
2. Kopru3oJl [r KoprrrKocrepon 

- 
perynrropbr o6rraena 6ennon ]r yrneBoAoB 

- 
B qacrHocrr4

aKTI4BI4pyIor npoqecc HIIoKoHeoreHe3a B KJreTKax. VuacrnyroT B r{HTelparlr4r4 npoqeccoB He-
cnelll4$nqecKofi a.4artTar1iuv opraHr43Ma. Brrcorue Ao3br rJrroKoKoprr4KoLrAoB Bbr3brBaror 6rr-
crpoe yMeHbIIreHve TI4Myaa. nuvr$atr,rqecKllx y3JroB, ceJre3eHKr.r, Bbr3brBaror AecTpyKrlr,rrc
vpacrral nurr,r(poqnroB 14 So3I,IHoSnnon, ylHeraror BocrraJrrrrenbHyro peaKrlr{rc.
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3.

4.

AnApocrepoH 14 Apyrl4e coeAI4HeHI4rI aHAporeHoBoro pfl/ia caMv no ce6e 6no-rorrrqech]r r{,*(-
TLIBHbI' Ho cnoco6HEl 3a rlpeAenaMrr Ha.4[oqeqHr,rKa rrpeBparrlarbcr B aKTr{BHbre Soprru }r'r};-
OKI'IX TIOJIoBBIX ropMouon (an4poreHon). (@ynxqnx noJroBbrx ropMoHoB 6yaer pacclrorpega B
reue <<flononax cracrenaa>).
AApeua"rruH I{ HopaApeHaJIrrH: sro KarexoJraMrrHbr, Koropbre mparor Baxrryro ponb B Kompo-
JIe yrneBoAHoro 14 xrrpoBoro o6ueHa, perynf,Ill{[ ,qeflTenbHocr[ cepAeqHo-cocyAncrofi circre-
MhI, cl4creMbl cBeprbIBaHI4{ KpoBI4. flpz Bo3HI4KHoBeH[[ qpe3BH.rafiurrx cutyaguit eHceo6ox-
Aalorct I'I3 HaA[oqeqHI4KoB e 6onrmzx Konl,IqecrBaxuvo6vtnr43yror aAarrrr,{BHbre peaKrlnu op-
raHI43Ma.

llrroen4Han xene3a
HeuapHuft opfaH, cocrollT Ir3 AByx 4oneft, coeAVHeHHbrx [epeurefirou. pacnonoxeH y qenoBeKa B
cpe4uefi odnacru IIIeI4 Hrlx(e fopraHl4 cnepeAr.r rr Jrarepanb""a tpu*e". CuapyNra rqr.rroBr4.4Har )Ke-
ne3a rroKpbrTa AByMs KaflcynaMr.r:

Hapyxuax Kancyna 
- 

tBJluerct qacrEro 14 [poAon]Keur4eM flperpaxr4urnruofi $acqzz.
tr4cru]g]gas. (nHyrpeunxx) 

- o6pa:oBaHa (pz6posno-oJracrr4rrecKofi coegzHr4reJrbHorKaunoft xan-
cylofr.

or ucrzsnoft rancynbl Bo Buyrpb )Kene3br orxoA.rrr coeAr4nr.rrenbHorKaHHue rpa6ercyJrbr, pa34e-
nflIOIqVe x(ene3y Ha AOJIbKII' AOJIbKI'I He IIOJILIKOM I,I3OILIpOBaHbI, nOgTOMy x(ene3yHa3bIBaIOT rrgeB-
Ao.qonr.raroft.
crpyxrypno-$ynxqzona-nrHofi ern;tuuefi. xene3br rBr.flrorc-f, eo.n.unrcy.rr oro rrrapoBr.rAHbre
rIoJIbIe BbIcrJIaHHbIe I{3HyrpIr grII4TeJIr4aJIbHbIMIr KJrerKaMr{ o6pa:oeaur4rl, fycro onnerengrre Kpo-
BeHocHbIMpI u nnv$arwrlecKl4Ml4 KaIrpInJI-{paMI4 I,I 3arlonHeHHhre KoJIJroI,LtroM.

r{illrfi}rurdt

rpnfiexgmr

iln-ummyn

ftunur,ur.Y"rrr$r*re
I(JIETI{I.T

HirfiItr&trfiIt

I{fiJrJI{rrrfi

Tuurr So"rr.rrurcynflpgbrx KJreroK rr rrx ropMoHbr

A-rc.lerrcu
(rzpoqvmr)

I

I
rpufto4rupoHzu (T3)

rerpaffo4rupounu (Ta)

C-rc.nerrcu
(napa $oruur KyJrrpHbre xlerrcn)

I

I

I

I

v
KAJIbIII,ITOHIIH,

COMATOCTATI,IH,

cepoToHr4H

B-rcnerrcu
(rnerrn Aurxznasra)

I

I

I

I
It

coAep)r(aT BEICOKHe KOHTIeF{-

TpaIIIfir
cepoToHI4Ha, CO\IaT0CTST]Ii

Qo;r;rr.rnylnpHbre KJrerKr{ rrluToBr{nHofi xenegrr



Tlnrengunnocrb KpoBoroKa B rrlrrroBr{AHofi xenese B Aec.flTKr.r pa3 npeBocxo.4r.rr KpoBoroK B [oqKe.
Xenesa qyrKo pear[pyer Aaxe Ha He3Haqr.rrenbHbre r.r3MeHeHrrr roMeocra3a B opraHr.BMe.

6a a^mrrar rrrenr$pnrnt

r$" - X"UerXA

{rr'rporryrr4

I{OJ[,trOrlg

{-l - x,nerI*fil

{rnpnilr o"uru.ucprfiprffr.E
r{JreTr{il}

@ynr<uvlr ropNronoe uzronzAHoft xeresrr :

1. TpnfiogrupoHrrH r{ TerpafioATr{poHrrH (rurporcom) urparor Bax{Hyro ponb B peryn,arlr4r4 rpo-
rleccoB sHeproo6MeHa, cr{HTe3a 6erKoB, 4u$SepenqupoBKr{ TKaHefi, pasBkrT:/ls. kr pocTa opfa-
HI,I3MA.

2. Ka.rrsqr.rroHr{H peryJrr4pyer o6naen Kanbrlrrfl u Soc(popa B opraHr,BMe.
(DynxquouilJlbHoe 3HaqeHr4e B-nuerorc B cocraBe x{ene3bl oKoHqarerbHo He r43JqeHo, oHI,I nu6o Ha-

KarrJrr.rBaror cepororrrrH, rrn6o ero o6par3yror. CeporoHrlH - ero 6uorenuufi uonoaMrrH c rrrupoKl4M

cneKrpoM p eryn{TopHbrx Bo3.4e itcrr.uia.

CerperopHbrfi qhKn u{vrroBn4Hofi xene3bl

Illuronz4uar xeJre3a rrMeer cnoxnrril ceKperopnufi qzxr, cocrosrqufi r.r3 AByx Oa3.

Qara cunrera
(npo4yrquu roprraouon) (nune4ennx ropuonon)

Cxeua 6uocunresaJopMoHoffi

ceKpeTopHEre
rpallysr
arlrapar
f o.n4cur

rparryJrJrprra.fl
IIIIon tESI'ixaTI4
lletKa-fi ceTb

rHnor+rT03

rlarocoma

JIIiS 0C OIrrA

r-.--:
\---l

Eo[ysr

| /?\
f * l
HJ
TI
T4

OY
....*d I-#\
f/tr..r,B"\

fficJ
rrqrosrrH j lllsqffi

KFOBeHOEHBTe

1. (Dasa crrHTe3a
B rupoqurax cr4HTe3r4pyercr rroJrr4rrerrrrr.{ TrrpeorJrody.rrun, B cocraBe Koropofo MHoro

aMr,ruoKr,rcJrorrr rl4po3r4na. OH BbrAenrerctr B rrpocBer (pornuryJra, rAe HaKarIJII4Baerct B BI{-

Ae KoJrJrorrAa. OAHoBpeMeHHo c grlrM B rlr4TolJra3Me rrzporluroB HaKannnBaercfl. v onkrc:tfr-

ercr Ao aroMapHofo cocrorHrrnftol,. Ha anuranrHoft nonepxnocrr{ Tr4porlr4ToB rrpoklcxoili:
lpoqecc fio4zponaru4f, Tlrpeorno6y;rraHa. K auunor<ucJrore rrzpo3rdHy B cocraBe rl{peof-ro-
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5ylluwa nprlcoe,4r4Hflercs. op;vrrvrrrkr ABa aroMa fiola. 3areu B MonehT-fe rrrpeor-1o61.:.=:
o6pasyrorct ropMoHiLIIbHo-aKTlrBHbre KoMrrJreKcbr - rpzfio4rupoHuH (T3) il rerpofio-l:lr-
pouuH (Ta).

2. (Dasa ceKperluu
Tupoqnrn 3axBarblBalor nyreM rrlrHorlr.rro3a fio4nponassnfi rzpeorno6ynur !r3 Ko-r,lorlra.
B ux quronra3Me B pe3yJrbrare rr4Apon[3a or rnpeorno6yJrlrna orrrlerrJrflrorcx rpafio:nr-
poHI{H (Tl) ur rerpofto4rnpoHlrH (Ta), xoropbre rocrylaror B Karrrnnrpbr, oKpyx(arcnnre

$onnurynlr.
Iucro;roruqecKoe crpoeHrre qr{ToBr,rlnofi xenesrr [pr.r rrrlo- u runepQyrrrcrlr{u

flpoqeccu cr{HTe3a Lr ceKpeqr4l4 Trrpeor,rAHbrx ropMoHoB B KJrerKax rqr.rroBr.rAuofi xenegrr c6atan-
cI4poBaHbI (Hopuo(pylrr<qzx). flpvr erou (ponnurylrr 3anoJrHeHbr roMoreuHbrM KoJrrror{AoM, Bbrcrr4-
Jralotul{e rlx onllTeJlr4aJrbHhre KJrerKr.r rcy6uuecrofi lpopnau. flpz ycuneuuu (rznep$ynrqux) nnn
ocla6nennn (rvno(fynrqr.rx) r.r3MeHrrorcr pa3Mepbr Sonnunynon, $opua rrx KJreroK r.r KoHct4creH-
rlr4.f, KOJrnOlrAa.

Hoprvro$ynrqrax f uuep$yHKrIr4r4t

KpyuHue $onnurylu.
Konroz.4 unorrrufi . Knerxu
IINOCKI4E

Tenaurre

It

Klerrcu ry6uuecxue Menxue $onnurynu.
Konnoaa nenracrrrfi . Knerxn
BbrcoKpre [pr43MaTr,rqecKr{e

Oronouq nroBuAH bte xere3bl
Y qenonexa 4 unu 6onee oKoJIoIqr{ToBr4AHbrx meJre3. Oun pacnoJrararorcf, c3a1vr Ha Aonrx qr.rro-
eu4nofi x{eJre3br, Me}KAy napyxnofi (Sacquefi) r{ BHyrpenHefi rancynofi.
KaxAas oKonouII4ToBIlAHat xteJre3a noKpbrra coeAr{HI,ITeJrbHorKaHHofi xancynofi, no Brryrpb Koro-
pofi orxo4rr rpa6erynbr, coAepxrarrlr4e cocyAbr rr HepBbr.
MeN4y rpa6erynaMl,I Jlelrcar rrxrlr MeJrKt4x ceKperopHbrx KJreroK, orrJrereHHbrx KanznJrrpaMr,r.

Knerru n ropMoHbt oKonotql4ToBt44Hblx xere3

f.nanurre KJrerKn

a-- ---f
Cner.nrre

I

It
ropMoH rrapaTrrprH

OrccnQumHbre KJrerKr{
I

I
I

Y
ropMoHanbHa.f, aKTaBHocTb

n (pyur<qzx B Hacrofruee Bpeu"q

HEU3BCCTIIbI

Orco;ro uuroB rrnHbre )rceJr e3br

fopMoH rrapaTr{pr{H



Gxenna crpoeH[f, oKonou{r4roergrofr xene3bl

TJIflBHbIG KJICTITII

Oynnuuq ropMonos naparuuron[AHofi xeresrr
IlaparupuH - peryJrr4pyer o6uen KaJrbrlr{r z $oc(fopa, MexAy KoHqeHTparlvntMvr, Koropbrx B op-
raHv3Me cynlecrByer o6paruax 3aBr4cnMocrb.
Kar cnegyer rr3 BbrrrrecKa3aHHoro, o6naeu Kirnbrlr4fl n $oc(popa B opraHrr3Me perynfip)4ror rrIHTo-
Blap.Has. u [apaIrII4ToBI4AHaJr xcene3br. Knerxaura-MrrrrreHrrMr4 AJUI 3Tr,IX ropMoHoB cJry)Kar, B qacrHo-

crld, KJrerKz rocnrofi TKaHI4 ocreoKJracrrr u ocreo6Jracrbr.
nna Mexanugvra peryrgultn Kanruuenoro ronaeocrara s opraHrrtlre

1.

Ka;rsrluroHrrH ---) ocreo6nacrlr- --+ crpoflT Kocruyro rKaHb

Caz* rroBbllrlaerctr B KpoBrr

IlaparropMoH ---) ocreoKnacrbr -+ pa3pyrxaror KocrHyro rKaHb

O6a sHmeyKuBaHHbIx fopMoHa peryJrr4pyror raKme gKcKperlnro 14 rrorJrorqenr4e KaJrbrlr,r.fl B rroqKax ri
TOHKOM KUNCTIHI4KE.

2.B:nusuue ropMoHoB ToJrbKo Ha ocreoKJracrbr: Traparvpur crnMynr{pyer, a Kanbqr.rroHun cHr,rxaer
AKTT4BHOCTb OCTEOKJIACTOB.
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@vnrcuun nuruenapure.irrnofr cucreusr:
1. MexanuqecKa.n I4 xI,IMIaqecKas o6pa6orra m'Ilurl'
2. BcacsIsaHze npoAyKToB paclqerlJleHlrt nIaTareJIbHbIx BenlecrB.

3. Cerpequx [I4IIIeBapnreJIbHbIx (peprvrenron v cltr43vr.

4. Srcrpeqnx o6esnpexeHHblx BeIIIecrB.

5. I4lruynnar Symqux - 3aulr{Ta opraHrcMa or 6arrepuaJlbHblx I,I nIruIeBbIX aHTIileHoB.

6. Su4oxpunnax Synrqax - nsrpa6orKa ropMoHoB Ir I'opMoHilJIbHoaKTI'IBHbIx BeIIIecrB.

B cocrae flrrqeBaprl'rerbHotr cllcreMbl BxoAtr:

I. IluqenaprrreJrblrafl rpydxa
(xeny.uo.+ro-Krr[Ieq HbIft rparcr) :

1. Opranu poronofi noJlocrla
2. frorxa
3. fluueso.q
4. Xeny.uox
5. Tomrafr KLIUeqHI4K

6. Toncrrrft KI,IlrsqHVK

$oTnBff-fi rfitJrflffTB

IIElIEIIB

nre.ir.rHtrrfr rrlrLrpb

lS uep*rrrn.fl Hrfirtr{;I

II. IluuenaprrreJrblrbre xeJre3bl

I .Somurue crroHHble xeJIe3bI

oKoJIOyIIrHbIe [oabr3brrrHble uoAllenrocTHble
2. fleqeur z xer.rHrrft ny3blpb

3. flolxeryAorrHat )Kene3a

OI{O.ilN 'IIIHfifl ffieJle?fl.

rxru{HB0E

:fr{HJr]rgtrfi

n0sr{EJr}'E0rrll;1.fi }IieiIET il

ruruelrit HurxgqHr'tr(

runrrlrit $uilrcqHr'u{

uepno n6pa*rruf,'r nrpn rrox

rrllffnr;ur Hrrurr{fl

Oco6eunocrr.r crpoeH14fl pa3nr.rqHbrx orAeJIoB rll,ruIeBapl{Tenrnofi rpy6xz npeAcraBneHbl B ra6;rrrire.

Crpyrcrypnafl. opralkaar\vrfl. ra6nnqu coorBercrByer qerblpeNa o6ono'rKaM, I43 Koropblx cocrolrr

creuKa )KenyAorrHo-Kr4[reqHoro rpaKTa: c.uugucrofi, ilolcJrl,I3rrcrofi, MblrueqHoft, cepo:nofi u.rn

(n orAenax neXaIIII4x 3a npeAenaMw 6prounrofi nolocru) aABeHTIIIIualrnofi.



CJrusrcraq odolo.rrca (1)

9nure.rrufi (1a) Co6crneuuas
rrJracrrrrrna (16)

Mrrureqnaq
rrJracrrrrrKa (1s)

€)

H

Mnorocnofi nsrft nnocnnfi Heopo-
roB eB aro ru ufi snur e nuir

ln

1ff

ln

PHxnaq coe.qrlHl,rreJrbHar rKaHb
(PCT), cocyAbr, HepBbr, cKorrne-
Hnfl. nrarrSoqzron, BbrBo.4Hbre

npoToK}l xtene3 rrr{qeBoAa.

Kaplualrnbre )KeJre3br rMrueBo-

Aa, nex(arqrre y BxoAa rruqeBoAa
B x{ony.4oK r,r Ha ypoBHe rrepcr-
HeBTaAHOf O xprqa" ropTaHr{

B nepxuefi rperr{
m{rrleBo.{a ecTb ronb-
KO OTAeJrbHbre fna,4-
KOMbIIIIEqHbIE KJICT-

]KpI, a s HI4XHUX Or-

AeJrax fJraAKoMbr-
IIICqHAfl IIJIACTI4HKA

xopouo BbrpalKeHa

F;
o)

3J.

Ha noeepxHocrr4 cnrzgracrofi zue-
rorcfl xeJryAorrHbre sMnrr, o6pa-
3yloqr4e roJrr. -f,uru (r) nucrna-
HbI ogHocrofrnrrrra flpv3Marurre-
CKI4M. X(ENE3I4CTbIM gIII,ITCJII4EM

lm

1fi

ln

-1

I
I

l
I
Ij

PCT, cocyAbr, HepBbr, nvuSaru-
qecKue $onnurynrr.

)Kenegu:
B Ane )KeJry.qKa
(DynganBnue xeJre3br -npocrbre, cna6opasnerBJreuHbre
XTEJIE3bI. B I,IX COCTABE KJIETKI,I:

a) fJraBHbre

b) ueeqHbre
c) o6rna4ounsre

(napuera-nsurre)
d) cJrrr3r.rcrbre

e) gHAOKpr4HHbre pa3nl4q-

HbIX TI,ITIOB.

B Hap4uarbHoM orAeJre
Kap4uamnrre )fteJre3br 

-rrpocTbre pa3BeTBJreHHbIe, B r4X

cocTaBe Mano naplleTaJrbrrblx
KJIETOK

B nznopx.recKoM orAene
Ilu.rropn.recrcr.re )KeJre3br -npocTbre cr{nbHopa3BeTBJreHHbre,

B r4x cocraBe orcyrcreyror o6-
KJra.qoqHbre KJrerKrr u npeo6na-
.44}OT CJIII3LICTbIE

O6pasonaHa rna.4Ko-
rurrrue.rHofr TKaHbro

paclono)Kennofi e 3

cno_f,:

a) nnyrpennnfi
qrzprynxpHrrfi,

b) cpe4nuft
upo4onurrrfr,

c) uapyNnufi
qupryupusrfr



lloncnusucras
o6o;rovrca (2)

MrrureqHaq
o6o.nourca (3)

Cepo:nan
o6onoqrca (4) u.rn
aABeHTRqIIa,,'IbEaf

O6paronana puxnofi coeAuHI4-

rersHoft TKaHbIo. PassersreHuas
cerb cocyAoB, cJIolKHbIe aJIbBeo-

nspuo-Tpy6.rarrre )KeJre3br rluqe-
BOAa, rroAcJrl,r3rrcToe HepBHoe

crrJreTeHne, cocTo-fiulee I{3 Hep-

BoB, HepBHbIx oKoHtlartuilt vI krr-
Tp aMypanbHbrx raHfJrr4eB

Mrrure.rHa.fl o6ono.{xa
rr3.qByx cnoeB:

1. Bnyrpenuuft crofi
nxpnufi

2. Hapyxnrtfi cnofi
aonrnufi.

cocToI4T

rlr{pKy-

rrpo-

B nepxuefi Tperlr nrqeBoAa
nolepeqHolonocaTafl MbIIrIeq-
HA,fl TKAHb.

B cpeguefi rperr,r
HAA.

CMEIIIAH-

B nzxnefi Tperl{ 
- 

fnaArat
MbrrrreqHa.f, TKaHb. Mex4y
cJIo.{MId Narrureqnofi TKaHn JIe-

x[rT Me)KMbrrrleqHoe lrepBHoe
CIIJIETEHIIE

[o 4lra$parrurr
a.4BeHTV rIUaJrbHAfr

o6onoura, o6pasoea-
na prrxnofi coeA[rHI4-

renrsofi TKaHbIo, B

ueft cocyAbr, cy6ag-
BEHTHIII{{UIbHOE

HepBHOe cfrnereHIle.

floa 4ua(fparnaofi
ilI1rrleBoA rIoKpbIT

ceposnofi o6olourofr,
cocro-srqefi vrs PCT,
BblcrJraHHofi nnocrrapt
suntenraeNd (Naesore-

nzeru), s Heft JIe)Kar

cocyAbr r4 rroAcepo3-
HOe rrepBHoe crlJre-
TEHUE

O6pasonaua PCT, n xoropofi tr,tHo-

ro SnacTlrqecKlrx BoJIoKoH, rycTafl
cerb KpoBeHocHbIX Ia rurlr$aruue-
cKr4x cocyAoB, MHoro apTepvono-
BeHynrpHblx aHacroMo3oB, rIoA-
CJIIr3I{CTOe HepBHOe CnJlereHlre

Cocrorar rrs Tpex cJIoeB fnaAKo-
MbIIIIEqHbIX KJIETOK:

1. HapyNnufi - npo4onrnufi
2. Cpe4Hzft cnoft - qlrpKynf,p-

srrft
3. Buyrpemtufi - rocoft.

Mex4y cno.flMl4 paclonaraerct
Mex(MblrreqHoe HepBHoe cflJle-
TEHI4E

Ceposnaa
r.rMeroqat
cTpoeHr{e,

IIr4rueBoAe

o6onoura,
TaKOe me

KAK VI B

I

1



Co6crnennas rrJracTr.rrrKa

q)

E

at

Ha nonepxHocrr.r cJr[3r4croft Bop-
crrrrKr{ (a) - ero Bbr[.rrqr4BaHr4t
cnr43r4cTofi O6OnOqrz B rrpocBeT
KI,IlreqHVKa, BbrcTJIaHHbIe OAHO-
cnofrnrru quflvuApr4rlecKr,rM KaeM-
qarhrM grrr,ITenr4eM. B ero cocraBe:
1. Kaeuqamre

(crol6uarue) ruerxz
2. Eora:roez.uHble KJrerKrr
3. 3H4onpznubre KnerKrr

PBCT, e roropofi MHoro psrr{-
KyJrrpHbrx BonoKoH. Mnoro.rr4c-
JIeHHbIe OAr4HOrrHbIe I{ rpylno-
nue nzuQolrAHbre $onntrrcynrr,
cocyAr4cTbre c[neTeHr4{.

Kpunru (e) - yruy6rreHrr.fl
3[I4TenI4_f,

Knero.rHHfi cocrae Kpr.r[T:

1. Cron6qarue KJrerKV
2. Eora-rroeu4nbre KJrerKz
3. Kau6nanrstre

(ueaz$SepenqzponaHnne)
KJIETKI,I

4. 3ngorpunHbre KJrerKr4

(nx 6onrrue, qeM B Bopct4H-
r<ax)

5. K.nerxn flanera
(rnerxz c aqra4o$wnbubrMrr
rpauylaurE)

2 cno-x rJranKoMbr-
IIIEqHbIX KNETOK:

1. BHyrpenlrHfi -qupr<ylxpnufi
2. Hapyxnnft 

-npogonrnrrfi

q)

FI

3

OAnocnofinnrfi KaeN,r.rarrrfi gnrare-
nrzfi errcrzraer rny6orr4e Kprrnrbr
e o6o4ouuofi xuruxe, a n upxl,rofi
KKIIIIKE:

B cro.u6qarofi soHe - MHoro-
cnofinufi xy6lrvecruft euurenuft ;
B npoMe?Kyroqnofi
rocnofinufi nnocrzfi envrenzfi ;
n lcoxnoft 3orre - unorocnofi-
urrft nnocr<Hft oporonenarorqrzfi

I4vreer crpoeur.re, aHaJrofr4qHoe
TOHKOMy Kr4ureqHkrKy, ToJrbKo
oqeHb rny6orne nprauru. _?Ix
cocraB orrr4traerc_ff 6onrruuv
KoJrr4qecrBoM 6oralonralurrx
KJIeTOK, ManbIM KOnUqecTBoM
KJreroK flaHera, KpoMe roro, B

Snr4TeJIII[ MHOIO prHTpaSnr4TenI4-

aJrbHbrx nnu$oquroe

To xe crpoeHrre, qro
[I B TOHKOM KI,I[IE!I-
HI1IKE



rlolc.nrlslrcras o6ororrKa Msnuequas oboroqrca Cepo:nax oSo.roqna

E

q)

)F

F

PBCT, MHoroqilcreHHbre cocyArd-

crbre c[nereHvrn).{onbK[ xnporofi
TKaHr{, oAr{HorlHbre $onnurynu ra

cKonJreurrr nuu$oqzroB, noAcJIrI-

3rrcToe HepBHoe crrJreTeH[e.
Croxnrre pa3BerBneHHbre anbBe-

oJrrpno-Tpy6.{arrre AyoAeHaJrbHbIe
x{eJre3br B ABeHaArlarznepcruofi
KIIIXKE.

B rorqefi lr no.{B3Aorxuofi xrauuce

AyoAeHanbHble xeJIe3bI orcyrcr-
BYIOT

,{na cnox
TKAHLI:

rJI A,IIKOMbIIII EqH OI,I

1. Bnyrpeuuuir - III4pKyntp-
nufi

2. Hapyxuufi - rpoAonrnrrfi.

Mex4y cro-sMr,r Mex(MbrrlreqHoe

HepBHOe C[JrereH[e

PBCT BblsrnaHrla.tr

ME3OTCJII4CM

q)

3
C,

F

PBCT, cocyAbl, rroAcnlr3t4croe
HepBHOe CnJIeTeHrre, MHoro xupo-
Bbrx KJIeroK vr nrauSarr,ruecKl{x
(ponnnryron

Cocrozr rr3 AByx cJroeB:

1. BuyrpeHnnf4 - IlllpKyn-np-
nrrfi
Hapyxnrrfi - ilpoAonruuft,
o6pasyroqufi 3 npo4oJlbHble
JIEHTbI

2.

CeposHar o6ono.Ira
n nepxnefi qacrn ror-
CTOIO KI,IIIEqHI,IKA,

'IMEET 
BbTNflI,.I,I.BAIIPII.,

coAeplKarrlne )Kvpo-
Byro TKaHb - 

((xI4-

poBble npIrBecKID).

B HrDKHrrx or.qenax
nptMatr KI,rrnKa r,rMeeT

aABeHTr,rqfiirnbHyro
(coeAvHr4TeJIbHo-

manHyro) o6onoury

Bnyrpennnx [oBepxHocrb KulrreqHofi rpy6ru rrMeer xapaKTepnylo cKraAqarocrb, HeoAIaHaKoBo

BbrpaxeHHyro B pa3JrkrqHbrx oTAenax.

Cxna4xra, KaK rrpaBlrno, o6pasyror cnvaucrafl r.r [oAcnrr3l,Icras o6onoqrra. Ecnz xe cKJIaAKI4 rrry6o-
Kue, To n rax tpoprvrr4poBaHvl4 npprHr,rMaer yr{acrne rr MbrrrreqHas o6ono.{xa. Huxe [pI4BeAeHa cxe\ta

crpoeHr4r rarofi cKna,qKr4 ra uop$oQyHKrlr,roHaJrrnue oco6eHHocrl,l pa3nnqHblx or.4enoB xerry.for{-
HO-KIIrueqHOrO TpaKTa.



IIILrroFrrItre cK[IIi o TgeJr

- r'ql6or{He
ffierJrEorIHEIe
ffMKH

- IlrrlloplrllecKrle
me.neSEr

r[yng.mr*ni orgen

- Slrrp.ur+re mefie$Br
- ffi eJryEorrHbre fllirKrr

[ranlenog

- KPHIITEI

- fiyqAerxa^trLHLre
fie'treSEr

- 6oxaroru4+re
I{JIETKH

- Kpr{rrTEr

To.ncrag
KHUfiCA

MflfKOE MIIH,IIAJIIIHbI
He60

TBepAOe

He60

I - cnzsucrat o6onorlKa, II - [oAcJu43r.rcrar o6onoqKa, III'- MbrrrreqHar o6ono.ma.
lV - aAsenTvrrryrurbHafl. r.rJrr.r cepo3Har o6onoqKa
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,i
I

llzrqenapnreJrbHar rpy6r<a s o6racru poronofi [oJIocrI,I cocrol4T n3 Tex Ne o6ono'reK, sro It B Ine-

peqrdcneHHblx BbIIIre orAeJlax, Ho lrMeer csou oco6eHHocrl4:

1. C.nugucran ofio.noqrta BbrcrJraHa unorocrofiHblM [JIocKI4M HeoporoBeBaloxllzM 9nl'ITe'il'te\I-

CnOCO6Urru K OpOroBeBaHI,IIO. Mr1rue.IHa"f, nJIaCTI,IHKa OTCyTCTBy9T.

2. iloAcnn:ucrar ofioJrovrca o6pa:oBaHa PCT, o6ranbno BacKyntpkI3l{poBaHa, coAepxl4T Hep-

Bbr, HepBHHe oKogqaHus.. B HeKoropbrx orAenax noAcnlr3l{cra-a orcyrcrByer (n 4ecHax,

B TBepAoM ue6e, n nepnefi z 6oKoeofi lroBepxHocrax r:ura).
3. Mrrgrequas o6oroqKa B orJrr{que or Ipyrl4x orAenoB xenyAotlHo-KlrlllellHoro rpaKTa,

o6pasonaua [olepevHorloJlocarofi MrrureqHofi manrro.

Koxnas qacrb

cJlr#llf, Tas'rarrr ryfirr

KFyroEafi k&rrrnla pTa

mror u crof*nfi rrno crsw?
He 0p or trE enamu+di rrnlr e.ulfi
r.mmucrofi nfio.rorncu

rvfi rnre [JrmHnbre ffi eJlerbr

Ilepexo4naf qacrb

neFexosra-fl llaf,rE

Cnusucraff qacrb

narffirftilil !ftrf,Tb ry6rr

lurnro crofuisrii rr.uu crru?
trp or trE EEaHIusul rrmr enut

CAjIEIIbIE MEJIESEI

H E o.[o E.flrrbre Son ruucY.mr

\"j_8"",/\ ,.ffi,?f,r+_ .r,

cr 6c rgerrnff.ff rlTrfltrrrHxa
tru,nr,lcroii

Koxnas qacrb

Ha uonepxuocrll MHorocnofr-
nrrfi n;rocrcuil oporoneearcuIlft
enurennfi.

floAnexaulafi co eAI4Hvff enbuaa
TKaHb B.[aerct n gnnrenufi n

Br4Ae cocorlKoB. B Hefi Jlexar
TIOTOBbIE I,I CiIJIbHbIE XENE3bI I{

Bonoc.rlHble Qonnurylsl

Crpoenue pa3rurrHblx qacrefi ry6u

Ilepexoqnafl rlacrb

Msorocnofinrrfi snHtenufr
rrMeer rorr zfi poroeofi cnofr.

B coeAVHI,ITeJIbHorKaHHbIx

COCOIIKAX MHOTO KAIINJIJI'POB,

oTcyrcTByIOT TIOTOBbIe )KeJIe3bI

r.r BoJIoctHbIe (ponlHrynu

C;ru:ucrafl rracrb

I. Cnugvcras o6oro'{ra.
Ha nonepxHocrlr unorocnofi-
nuft nnocrufr neopofoBeBalo-

uufi gunrenzfi, nog nuru co6-
cTBeHHa.f, nJIacTI4HKa I43 pbIX-

nofi coeluuzrenurofi TKaHI{.

II. flogcnusracraa o6orocxa.
Co4epxut ry6nue cJIroHHbIe

)Kene3br (clusnc'ro-6e,'Iroerte).

ru. MHnre.{Has o6onowia -KpyfoBat MbIIIrua pTa

Oco6ensocrvt crpoeHhr ry6ul



Oco6ennocrlt crpoeHtaf, f,3btKa

Bepxne6oxoBat [oBepxHocrb nnr4>K*fl.fl. [oBepxHocrb r3brra LrMeror pa3Hoe crpoeHrae.

BeFXIIIIfl rroBepElof, TE mErl(a

HureBrrsrbre rpudongpnni se.rodasarrui
f,ocollKlr cocorreK cocoqer

t L ,**rtur odo.uoroca ,, I Eopsa-rnoft noneprcrocru

IIOnepeqIIOrrofiOCaTEIE aJU|rIOIEiITEI KOItrIeBEIe OT,qeJIEI
}IEIIIIEqHEIE BOJIOITIIA ffiEJIES

HI,IlEIfif, IIOE EPEIO E TB MEIITA

Ha eepxne6oKoeoft rroBepxHocrt4 orcyrcrByer rroAcJrr{ gvrcras. ocHoBa.
Cnusl4craf, cpacraercr c MbrrrreqHofi o6ono.rKofi z 4 wtna cocoqKoB

II{tg[rrI*lIC Taff O CIIOBat.- 
c o 6c rs ersm.ff rrJxac rriIHKa
ruror o c.rofu cui-nno cxr,ui
HeoporonEraslutr$ rrnrre.uu?

Ipr.rdonuAnrre JlucronnAnrre Xe.nodonarrre
Pacnonoxenbr Ha Pacnonoxenrr Ha 6o- Pacnonoxeubr Ha rpa-

cnr.rHKe.rr3brKa KOBbTX [OBepxHocTrx Hprrle MexAy TeJroM r4
r3blKa KOpHeM {3bIKa

Hnrenunnue
MnoroqucJreHHbre

cocoqKl4, rroKpbrTble
oporoBeBaroqurM 3IIr4-

TEJII,ICM

Ha nuxnefi nonepxrocrl,I cJrl43vcrafl. o6onoqrca floKpbrra MHofocirofiHbrM nnocKrrM HeoponoBe-
BaIoqlIM grII'ITeJIIreM, co6ctnenHafi [nacrr4HKa Bpacraer B g[r4TeJrnfi. B noAcnr.r3r.rcrofi o6onoqre
pac[oJraraercs 6onnuroe KonuqecrBo KpoBeHocHhIx cocyAoB r4 cJrroHHlre xene3br. Ocnosa r3brKa -
3TO rlolepeqHorroJrocaras MbulleqHa.fl TKaHb. MeN4y MbrrrreqnbrMr4 n) rKaMr4, neperrJrerarorlr4Mr4ct
n tp€x rlJlocKocrtx, pacfloJlaralorct upocnoftrz coeAvHurensnofi TKaHrr c 6onsuruvr KoJrr4qecrBoM
xl4poBblx KJIeroK, n npocnoftxax JIe)Kar 6enroerre, cJrr43[crrle I,I cMerlragHhre cJIroHHbIe ]Kene3bl.

3y6t"l
Anarou nqecKoe crpoeH lte 3y6a

Cxema crpoegufl ry6a u ero r4runperlTreHnfi
(carurra.rnnrlft cper)

31l,[AJIL

gEHTHII

.qeEHsBaf, dopospra

uFHKPerureHHe

fryJrEIIapHaJI lroJro cTB

ogonro6.nacrrr
aJrLBeoJrf,pHErfi orpocror

nepl{oAolrT aJlbrrafl cB.fi $K a

6 e cr.rreto.rrrrtft uenrrerrr

r.ne ro'rrrrrfi qe*rerrr

ilrrrIKaJrEIIO e O TB ep[ TlIe

c

*
fi
3
I

E

A
fi
F
E
h
g

T

g{
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B cocrane :v6a nrrneJrflroT:

Koponrcy,
BHyTpr4 Uee nyffinapHar KaMepa

IIIefimy

Kopnn [orpy)KeHhr B aJrbBeoJr.spHbre orpocrKr.r nepxueff
Aecne sy6Hofi csssxofi (uepzo4onrou).

Kopeur,
BHyrprr HeFo flyJrbnapHufi KaHa.]

w nuxlr,ert qenrocrr,r r{ yAepxr4Barorcs

,Ileurun 9naanr Ilevrenr

3llra-rleEbre IIprm]lIEr

Puxnas co e/Iuur,rrerbHas
TKAHb. 3AIIONH'IOIIIAfl
rrynbnapHyro KaMepy

u ropnenofi KaHa,II

llnornas coe.rlrrHr4-

TEJIbHA' TKAHb

rrepr4oAoHTa

(sy6uofi cnxsru)

1.

Tadp4sre rKaHil 3y6a

[enurn - sBrflercfl ocnoeHofi ri<anrro sy6a.

Xuvruqecxufi cocras neHTuHa:

28"h opt aHr,rqecKoe BerrlecrBo

BKrroqaer KoJrJrareH, $ocSonpor err4br,
rJII4 KO3 AMIIHOIJII,IKAHbI

7 2oh neopraHr.rqecKoe BerqecrBo

BKJrroqaer $oc$arrr KaJrbrlr4r, MarHprt
z Qropra4'naJlblll4t

Crpoeune AeHTrrHa

,{enrzu [ocrpoeH rro amaJrorlzrz c

rcocrnoft TKaHbro (4enrnuonar Kocr-
Has rKaub). B ero cocraBe, TaK x{e
KaK I4 s KocrHofr TKaH[r, I4Meerc.{

Melr(KJreToqHoe BeilIecTBo. cocTor-
IIIEE I43 KOJIJIAIEHOBbIX BOJIOKOH KI

ocHoBHofo BerqecTBa - MlrHepanr43o-
BaHHOTO OpraH[qecKofo MaTpI,IKca.

MexrneroqHoe BerlecrBo rrpoHr{3a-

HO paArraJrbHo pacllonoxeHHblMlr
KaHaJrbuaMr,r. B ornx KaHaJrbuax

npoxoAf,T orpocrKrr KJreroK - oAoH-

rob.nacron, a caukr KJIoTK{ Jre)Kar 3a

flpe.rlenaMu .4eHThHa (e Hapyxuo\I
cnoe ilynb[u sy6a). Crierosare,'r6Ho.
B orJIIrqI4e or xocr:nofr TKaHI4, .IeHTIIH
He coAep)KI,IT KJIeTOK, a BK"froqaer

TOJTbKO OTpOCTKT{ KJrerOK

Msrnne

o,qoIITonJracTLr



XnMu.recKufi cocran sMaJrrr:

2. Slram - roKpbrBaer ropoHry sy6a

9G97 th HeopraHrrqecKoe BeulecrBo'
BKrloqaer rr4ApooKcl{ arrarvlT, rap6onar KaJIbIII{t,

Qropr,r4 KilJIbrII,H, (poc(popuorucnufi vrarnufi

Crpoenue eManx

Srrazurr cocror.rr rr3 gMaJreBbrx trprr3M (4lrarvrerp 3-6 runnt), ilpoxoAfiIrl[x qepe3 BcIo ronlqy oM,uII4,

eounoo6pasno rasrr6ascr. Kax4ax fiptr3Ma cocror,IT ras (fv6prannxpnofi 6enrcosofi ceru, B roropofi
pacrronalaroTCr KptrCTiIJIJIbr TT4ApOOKCIIaIIaTI,ITOB. KpOrvre rrprl3M B GOCTaBe SMaJII,I IaMeIOTCfl He Mn-

panr,I3oBaHHbre fracrKlr opraHr4rrecKofo BerrlecrBa. 3ro enra;reBbre tlyqKu, pacrloJloxtenHble Ha rpa-
Hr4rle 'c AeHTrrHoM tr SMaJreBbre [JracrrrHKrr - reuroo6pasHbre crpyKTypbl, LIAyTIItIo qepe3 BcIo

Tonrqy sMiur[.

3. Ilevrenr 
- 

[oKpblBaer AoHTI,IH e o6racrn nrefiru u rcopnefi sy6a.

307o opraHIIrIeCKIIe BenIeCTBa 7 0"h neopraHrrrrecKrre BerrlecrBa

UEMEHTACyruecreyer 2 ruta

34o opraHuqecKoe BelrlecrBo
BKJrroqaer 6enxu z $oc$ouporellHbl

Eecrc.neroqnrrft uelrenr
(n nepxHefi qacrrl xopux) -cocTo[T LI3 Me]KKJreTOrIHoro BeIIIecTBa:

Knero.rurrff qevrenr
n nuxnefi qacru KopHt cocroplT LI3

KOJIJIAIEIIOBbIE

BOJIOKHA

auopQnsrfi
crcJrer.rsarcuufi

MarprrKc

KJIETOK

(qenrenroquron)
ME}KKJIETOIIHOTO

BEIIIECTBA

KOJIJIATEHOBbIE OCHOBHOE

BOJIOKHA BEIUECTBO

(rraarpurc)

Tarnu o6pasoru, xneroqHrrfi rIeMeHT r.rMeer crpoeHrre, aHarorr4rrHoe rpy6ononoruprcrofi rocruofi
TKaHI.I, r4 orJrr4qaerct or ne€ orcyrcrBpreM cocyAoB. Eecxrero.{nsrfi qeueHT cocrolrr roJIbKo I43

MexKreroqHofo BerrlecrBa, BoJroKHa Koroporo [poAor]Kalorcs B lrepvoAouT LI ,4t]Jrbrue n sy6uyro
aJrbBeoJry, r.e. 6ecrneroqHrrfi IIeMeHT fracrByer B 3aKpelJlenun ey6on.

r42



MRrxue rKaHu sy6a - nyrbna il nepnogoHT

lly;rrna 3anoJlHter rlyJlbnapHylo KaMepy KopoHKr.r sy6au nopuenoft KaHaJr sy6a. flynsna o6pa-
3oBaHa prtx-nofi coe.4lrHrrrenrnofi TKaHbFo, cor{ep)KaTrlefi 6omnroe KoJruqecrBo cryAeur{croro
OCHOBHOTO BEIIIECTBA.

il{{rl
4t
fi{

B nynrne pa3nuqaror 3 cnos:

Ilepu$epuqecnnfi c.rrofi

I

I

I

+

cocTor,rT rI3 HecKonbKr{x prAoB
4eHruno6nacroB

Ilpouexyroqnufi c.nofi

I
I

I

I

I

v

cocTor4T rB He3penblx Korrare:
HOBbIX BOJIOKOH I,I MEJIKI,IX KAM-

6ua.rrrnrrx KJreroK, cnoco6nux
auQSepenrlr4poBarbcfl B .{eHrr4-
no6nacrrr

Ilenrpa.nrnrrfi c.nofi
I
I

I
I

I
Y

PCT, MHoro KonJrareHoBbrx kr

pervKyJrrpHbrx BoJroKoH, 0u6-
po6nacron, uarpo$aroB, 3Aecb

xe JroKaJr[3yroTcs cocyAbr, Hep-
BbI, HepBHbre oKoHqaHr4.f,

IlepuoAonr npeAcraBnser co6oil cBr3Ky, Koropru yKpefinrer sy6 n xocrnoft aJrbBeoJre. flepzo-
4onr o6pasoBan qpeuMylrlecrBeHHo rrJrorHoft Heo(fopurennofi coeAr4Hr4Tenrnoft rxanbro, B Ko-
ropofi MelKAy roJlcrbrMrr, r.rAyrrlr{Mlt B pa3Hblx HanpaBneHr4JIX [yrrKaMkr KoJrnafeHoBbrx BoJroKoH
Jlentar upocnofirn puxnofi coeA[Hurenrnofi TKaHpr c cocy.qaM[, HepBHbrMr4 BonoKHaMr4.

Pagenrne 3y6oB
Y .reroeera rrMeerct 2 renepaquu sy6on: MonoquEre (nuna4aroqxe) sy6u u nocrorHnrre sy6rr.
Zx paseztl4e [poI4cxoALIT oAHornfrHo, Ho B pa3Hoe BpeMr: MonoqHbre ey6n sarna4brBarorc.fl B KoH-
qe 2-ro Mecrqa, a rrocrorHH B KoHrIe 5-ro nrecsrla eu6pnorenesa.
flocrognnue sy6rr pa3Bl,IBarorcr oqeub MeAJreHHo, Jrexar prAoM c MororrHbrura sy6auu 14 orAeJreHbr
or Hr4x xocrnofr ueperopo4rofi.

fi4uruusnrofi ffyfi

IInsr**+l*tuft
ryS

flo /L li]ory, fionocucy

l4i



Ilepllog 3aKJraAKrI u o6Paso-
BaHIrfl ry6nux 3aqarKoB

BO BpeMs STOlo 3Ta[a SIrI',ITe-

riuit cnugucrofi o6ono'{xu

AecHbI Bpacraer B rloAnexa-

ruylo Me3eHXI,IMy, $oPn'rraPYs
:y6uue rrJracrl{Hrcrr, BAoJIb

Koropblx o6pasylorcr Kon-

6oennHrre Bbltlf,ql4BaHl4fl-
oMaJreBbre (ry6nsIe) opralrbl

Ilepno4 guSQePeuquPoBKrI

rydunx 3aqarKoB

Ha groM grale [PoI4cxoAI4T Arr{-
QepeHIIilpoBKa KJreroK 3MaJIe-

BOro opraHa

fucroreneg
ry6nux rnanefi

HA 3TOM STale flpoI4CXOAIrT

o6paronarure AeHTrrHa Ir oMa-

ru sy6a

flo i. I&6ry' KoPlocY

I - saKnaAra MoroqHoro sy6a; 2 -yuac'roK Me3eHxLIMrr; 3 - sy6noft cocoqeK; 4 - unorocnofilrufi

nnocxufi enurennft po"o"ofi ,rooo.r"; 5 - zylnaxlnacrl,IHKa; 6 - rsux; 7 - Sawi€,/irca nrxneft qe-

JrrocTI,I; 8 - gN.{aneeufi opran; 9 - enaani; 10 - Aenrun; 11 - 3aKnaAKa IIocTotHHoro sy6a

GrPoeuue sMareBoro opraHa

ONlanesHft oprag, o6pasonannrrfi euureJruaJrbHbrMl,I KJIerKaMIl, I4Meer Oop*y ABycreHHoit'm,ilru'

B ero cocraBe BbIAeJItror 3 tnna KJIeroK:

. HAPY}KHI'IE 
- 

NJIOCKI{E KJIETKII;

. BlryrpeHrrue KJrerKrr - 
tlr4JlrrHAp[qecK[e KJIeTKIT BrIfqI'IBaIorct BoBHyrpb 3Mi]JIeBoro opfaHa;

o rrpoMexyrorrHbre KJrerKr{ - 
orpocrtlarofi $oprubl KJIerKI4, o6pasytor IIynbIIy 3MaJIeBoro

opraHa.
Bonnyrpr oMaJleBoro opfaHa Bpacraer Me3eHxrrMa, $opunpyx rydnoff

Borpyr oMaJleBoro opraua Me3eHxIrMa o6pasyer sy6noft MerlroqeK'

Ha craruu rplcrorene3a sy6nux rraneft :

1. Ha nosepxHocrl4 sy6noro cocotlKa 4raSQepeuqfipylorct KJIerKu treurunoOnacrbr (o4ou-

ro6uacrrt), Koropble o6pasytor AeHTITH'

2. Bnyrpenuue KJIeTKLI eMaIleBoro opraHa 4raQtfeperqllpyloTct B 3HaMeJlodlactH' Koropble

o6pasyor sMaJrb.

3. flporuexyrorrHbre KJreTKr4 oMilneBoro opraHa o6pa:yror KyTIIKyJIy (ronrylo nnenoury) na

loBepxHocTI'I 3MaJIlI.

4. Hapyxnrre KJISTKI4 3MaJIeBoro opraHa rp1a [pope3bIBaHIII{ :y6on peAyllupyloTc'f, '

5. 3y6nofi cocoqeK o6pasyer nylrny sy6a'

6. Knerrn BHyTpeHHe.o .oo" sy6noro MerloqKa 4u(f$epenqrpylorc'u B UeMeHTo$lactu' ro-

Topble o6PasYrcr IIeMeHT.

1. Hapyxnuft cnofi:y6noro MeruotlKa npeBpalqaeTcflB neplloAonr (sy6nyro cexsry)'
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cocoqeK.

B parnuruu sY6on rrqarcT 3 nepno4a:



I
I
I
{
'I
i

i

Jy6Hofr MerrrorreK

rmpJrffisre KJTeTRIi

cpe,qfiE KrerKII

Ellf,IpeHril{e KreTr{r{

rlvxallE

AEHTI'II

TIIAIIIEJIO6.NACTLT

o,q0rrT o 6JrrI TEr

fiyJlLrra 3y6a

cocyrr

JtvIaJeEE[r OpraH

i;,, |&i ,#'.1

Iluqen apr.rreJr bH6re )r(eJr e3br

C.nronurre xeJre3bl Ilo4xce;ry4oqHaq )KeJre3a fleqeur c xeJrrrHbrrr uyrnrp€u

Gnpnnbte xeJre3bl
OvHrcurlu c.rrrounrrx xe.rreg :

1. Cl,la.rl4naH[e 14 yBnax(HeHLIe nrrqr4, uto o6nerqaer [poqeccbr )KeBaHns.vrnorauvrs.
2. OepueurarrrBnas. o6pa6orrca m.rIqz.
3. 3ncrperopnaa Synrqnx (nune4eHl4e Bo BHerrruroro cpoAy opraufiqecKvtx u Heopraur,rtrecKr.rx

BerrIecTB).

4. Bu4enenrae 6arcrepuqn4nbrx BerrlecrB (nnsoqvnr).
5. SH4orpraHnax Syunqnfl - o6pasonaur4e fopMoHa Lr*cynv*a 14 rpyrvx fopMoHoB, aMr,rHoB,

pa3nr4qH6rx $arropoe pocra.
B nrzqenaputenrnoft cl4creMe r,rMeercfl MnolrecrBo MeJrKr4x cnroHHhIX x{eJre3, BbrAenrrcqrzx ceKper
B poroByro noJrocrb, ra 3 xpynuue flapHbre cJrrouHbre xreJre3br.

Orconoyurnrre iloa.rerrocrHble Ilonrsgrr.rHrre

Bce gru )Kene3bl no csoeft crpyKTypHofi opraHrasaqlrrv flBnfrrorcr cJroxHbrMt4 pruBernnennuuu ) aJrb-
BeorspHo-Tpy6vaturuut cnvgracro-6eJlKoBhlMt4 )KeJre3aMr4, T.e. r4Meror pa3BerBJreHHyro cvcreMy Bbt-
BOAHbrx rrpoToKoB r,r KoHrleBbrx ceKpeTopHbrx oTAeJroB.

Bonrlrr,re cJrrorrHbre )KeJre3br

14i



E I TAE OTIHbIIt rqr O T OI(

fie.urorrrft roruresoft
MIIOIIIHT eJILIOIIHT

6e.ucosrffi noguegoft

feposHoe IIoJrytr]'HIiIe

CJIIil}HCTbIE KJIETKTI

ctvreurarurut H ornleE ofi b rgel

cepors{rbr

cJrrrtr}r{trEnt xoruleEoft oTlqeJI

rrreo4rofi rqrorofi

r{cqepYenr+ui rrporox

scrago'trGfi rrporor{

MHOTIIHT EJE{TIIIIIT

fh B.I. Eorceery, [OJI. A{enrnery, E,S. lfiomEcre o!ily

EoJrbKa oro.uolnrnrofi
ffiEJIEsLI

CJrllsucro-6e.urconrre
(rpy6uaro-aJrbBeoJrrpHbre

KOHrIeBbre oTAenbr)

IIII{O tIIIilT eJII{OI+rT

cuenmrutu? roruteBufi
oI.[eJr

Taruu o6pasou, B cocraB )KeJre3 BxoAfiT:

KOHrIeBbre ceKpeTopHbre oTAeJrbr BbrBoAHbre npoTor(H

Konqeeure or4enbl
Cocto-f,r I'rs ceKperopHblx KJreroK, nexaqr{x Ha 6a3anbHofi rvrena6pa;ae) vr Mrro3nrrreJrrraJrbHbrx
KJreroK 3Be3A'rarofi $oprrart, nex{aqllx Mex(Ay 6asaJrrHofi MeM6paHoft r{ ceKperopubrMlr KJrerKaMr4.

Be.rrrcosrre
(aJrbBeoJrf,pHbre

KoHrleBbre or.qen6r)

51"

--.
-

-.8

I TS-,rnruw.w
-f-

r,4t0 wsmte&@Hofi

Tranrr KoHrleBsrx ceKperopHbrx orAeJroB

Cnr.rgucrrre
(rpy6varue

KoHrleBbre or4enrr)
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Tllnu BbIBoAHbIx rlporoKoB

I

Bcranoqnbre rrporoKrl I{cuepuenHbre rlporoKn MexAonrnoBble rlporoKn

l-ncronorilqecKoe crpoeHue crpHHbtx xene3 ,

CnapyNu cnroHuar xene3a rroKpbrra coeAr,rHrrreJrbHorKannofi rcancynofi, ot xoropofi Bo BHyrpb

orxoArr coeArrHr,rreJrbHorKarrHbre fleperopoArcrr (rpa6erynu), 4elxque xeJIe3bI Ha AoJrbKIr.

B rpa6erynax pacflonafarorc{ cocy.qbr, HepBbr, HepBHbre oKoHqaHnt LI Me}KAoJIbKoBbIe BbIBoAHbIe

rrpoToKra.

,{onrrz o6pasonanbr KorrrIeBbIMtI orAeJraMrr, BcraBoqlrbrMl,r lt ucqeprreHHbll{Iu flporoKaMrl,
Melx,qy KoropbrMr4 Jrex(ar roHKr.re npocnofi xra coeAl{Hlrrenrnofi TKaHLI (crpolra).

fiilru glFrsHxft ffi rrXt n x enr

dnmomrffi xoru{mnu$ ltrfi$,s

GilHil@p;rhx{ sF nS rn mr.ffi u*
gp{rrsH

nrtgpn*mmnfi flp{rr$,H
qffitrr0fryil?

Mop$o$yHKql4oHanbHbte oco6eHHocrh 6onbuux crpHHbtx x(ene3

Ha rracronorutqecKr,rx flpenaparax cJlroHHbre nteJre3bl cneAyer pa3n[rlarb no rlrflaM KoHIIeBbIx or-

AeJIOB, BXOArrrIr4X B r,rx COCTaB.

BbICTJIaHbI nJIOCKI4MI,MT4 Ky -
6z.recxuNlfi KJIeTKaMI,I

BbrcrJraHbr rlunv HApI4rIeCKVMt4

KJICTKAMKI

BbrcTJIaHbI AByXCIOI,IHbIM ITJII,I

rrrorocnofr HsIM gnIrreJII4eM

rIonrssrrqHaq
I

V
1. Cnusucrrre KoHIIeBbIe orAeJIbI.

2. Cnrasrlcro-6enrosrIe KoHueBbIe

OTTEJIbI.

3. Eemosrre KoHIIeBbIe orAeilbl
(ouens Manoq[cneHHbl)

1 l-l+

Onoroyrunan
I

I

+
Benroerre KoHrleBbre

oTAenbr

1.

iloaqelrocrnas

V
Eenroerre KoHqeBbIe orAenbl
(npeo6ra4ator).
Cnnsucro-6emonrre KoHueBbIe

OTICNbI

2.

Eo.rnrulre cJrx)HHbIe )KeJre3bI



llo,qxenytroq Hafl xefl e3a
@vnrcuun:

1. SraorpznHax $ynrqzq - cr4HTe3 nlrrrleBapr.rreJrbHbrx lpepnaeuron (naHxpearzqecKofo cora),
rrocryrrarcqnx y I2-tepcrHyro Kr4rxKy.

2. SH4orpuunar $yHxqvfl, - cvtrTe3 rr ceKperlr4r ropMoHon (zucy.rrzHa, rJrroKaroHa, coMaro-
er arrrn1 ne[Tr4 AHbrx ropuoHon).

Grpoerue no4xeny4oqHoi xere3bl
B cocrae noAxenyAo.rHofi xere3br Bxo.4.rrr:

3nsonpuuHar qacrb
cJrox{Har pa:nerrneHHafl aJrbBeo I7flplg.ag.,

6enronax xrene3a

IIflHHpEATr,HeCr{He
ar+,Irlycbr

(ltoru-lernre urflemr)

Su4ompuuHaq qacrb
9HAOKpr,rHHbre OCTp OBKI4

(naHxpe aru qecKr.re ocrponxz)

rraHHpeaTI{rIeCIIHH
ocTFtrBOn

nporenocrmffi
cocyg

Ha rvlcronornqecKrlx cpe3ax [oAxenyAoqHa.fl xreJre3a HMeer crpyKTypy, xapaKTepHyro rnr cJro)K-

HbIX pa3BeTBJIeHHbIX )KeJre3, HO OTJrrrqaeTCr TeM, qTO B COCTaBe ee AOneX eCTb OCTpOBKTT 3H.4O-

KpktHHbrx KreToK.
Cuapyxu xene3a rloKpbrra coeAr4Hr.rreJrbHorKaHHofi rancyrofi, cpocureitcs. c Jrr.rcrKoM 6proruunu.
Or xancynbr BoBHyrpb )KeJre3br orxoAsr rpa6er<yru. B rpa6erynax pacnonararorcr cocyAbr, Hep*
BbI, HepBHbIe oKoHqaHvrt, vrrtftaMypanbHbre raHrJrr4r4 r,r MexAonbKoBbre BbIBoAHbIe nporoxz. Tpa-
6erynu Aensr rrapeHxr4My )KeJre3br Ha AoJrbKr4.

Crpoenue AoJrbKrr rroAlKeJryAoqnofr )KeJre3br

KOHUeBbre

OTNEJIbI

BbrBOAHbre npoToKrr:

BCTABOqHbIE

Me)KarIr4 HO3HbIe

BHyrpr4AonbKoBbre

sHAOKprrHHbre OCTpOBKTT

SHAOKpI,IHHbIe KJreTKr4, OK-

pyxeunue KpoBeHocHbrMt4

cocyAaM14

aurrHoocTpoBKoBbre
KJICTKII

o

o

o

148



Konqenrre orAeJrbr (aqunycu) no4xe"nygoquofr u(eJre3bl

B cocraee [apexr.rMbr xeJre3br r,rMerorcr 2 runa aqrlHycoB:
-----<-----

-'/

l

Ilpocrsre aqrrHycbl

y KoTopbrx KoHrleBbre oT.4enbr oTKpbIBaIoTct Bo

BcraBoqHbrfi nporor

ELTEOIF{i]I{ qpOTOr(

.Ff

C;roxnsre a[IrHvcbl

y KoTopbrx BcTaBoqHbIe oTAenbI B.4aBJII4BarOTC'

BHyrpb alJx}Iyca

f,IeHTpOaISlExaIlHEIe
I(JIETKII

ar+IlxaprrEre
KJIETKH

ME}K.trOJIbKOBbIEMe)KaqItHo3Hbre BHyTprrAoJrbKoBbreBCTABOqIIbIE

Crenxa
o6pa:onana:

IIJrOCKrlMrr Herrpa-
eramuofi rpopruu
KJIETKAM14

Kyor4qecK[Mrr Snlrre-
JII{IUIbHbIMII KJIETKAMH

Kyor,FrecK[Mrr KJIeTKaMI4

14 COeilVrHVtTenbHOrI

TKAHbIO

c nu3krcr oir o 6 0r oqxo fi :

a. flpl,I3Maruqecr<vfi grllrre-

rufi , srtcl uJraer co e.III4HI,I -

TeJTbHoTKaHHyIO

b. co6crsenHylo nnacrIrHKy,
colep)Karqyrc cocyAbl I4

HepBbr

AqnuoocrpoBKoBble KJrerKrI
Pacnonararorcr rpylrraMr,r BoKpyr gHAoKpr4HHbrx ocrpoBKoB. 3ro caMocrof,TeJlbHat rpyrrrla KJIe-

TOK, B rIr,rTOrrJriBMe KOTOpbTX rrMeIOTC.fl rpaHyJIbI AByX TIInOB:

o fpaHynbl, coAepxtallll4e sepuenrrr,
o fpaHynbl,coAeplKalqneropMoHbl.

Knemra BbrAenrror rpaHynbr o6ozx rr4rroB B KpoBb. B Hacrosuee BpeMr Borrpoc o rrponcxo]K,qeHal{
lr $ymquu srr4x KJreroK.qiureK or pa3perrreHr.rr.

BbIEOIIHOI1I III]OTOK \

ar+{ryr
ar+[ryI

B rrn o4nsr e rrp oroKI,I noA]KeJryAoqnofi r(e,'I e3bl

1-+9



SngorcpuuHbre ocrponrcn (nanrcpear[rrecKue ocrponmu)

Ocrpoeru cocrof,T r,r3 gHAoKpr4HHbrx KJreroK r4ucynr.rHorllrroB r4 Kanr{nnrpon ($enecrpupoBaHHofo
runa).
TunH rurcyrlrHouuroe z l,rx ropNaoHH:

B-rc.rrernu (70-75%) clrgre3 > IrlrcyJrrrga, roroprtfi perynfipyer Irpoqeccbl ycBoeHplt
fnroKo3br B TKaHrx (cuuxaer ypoBeHb fJrrcKo3br n rponu).
fJrroKof oHa, oH ycr4Jrr.rBaeT flpoqeccbr pacqenneHvrs. rnn-
Koreua B TKaHtx (nonuuraer coAepxaHile HrroKo3br B

rponu).
coMarocrarlrHa, rotoprrfi 3aAeplrr{Baer BbrAeJreHr,re r,rH-

cynvlJa r4 fnroKofoHa B KpoBb.
Ba3oaKTrrBHoro nnTepcrnquarbnoro nenrrrAa (BITIU),
xoroprrfi crlrMynrrpyer cr.rHTe3 ropMoHoB u lpeprvrenron n

noAlrenyAo.rHofi xere3e, cHrrxaer aprepr,ranbHoe AaBne-
HlIe.
narrKpearr{rrecKoro rroJrrr[errrrrAa, noroprrft KoopAr4-

Hr{pyeT npoqeccbr BbrAeJreHVr naHKpeaTr.rqecKoro u xre-
ryAotrHofo coKa.

A-nuerrcu (20-25%)

.{-rc;rernu (5-10%)

flL-rc;rernu (5-10%)

PP-rc;rerrcu

clTrITe3 >

culrTe" >

cI4HTe3 >

clirrTe" >

lleqenu

(Dyuxuun:
1. O6paronaru4e xeJIqIr, perynflIlfis flpoueccoB BcacbrBaHr.rs xrr4poB B Kr.r[reqHr.rKe, fracrue B

o6uene xoJrecrepr,rHa.
2. O6esnpexzBaulre npo.qyKToB o6naena.

3. llnaxrursarlut 6uonorvuecKr,r aKTuBHbrx BerrlecrB, ToKcr.rHoB, JreKapcrBeuHErx npe[aparoB.
4. Y.racrue B r.rMMyHubrx peaKrlr4rx.
5. Crnteg rnr,rKoreHa, xoJlecrepl,IHa, JII{rrr,rAoB.

6. Cunreg 6ernoe rrJra3Mbr KpoBpr (a-un6yvrnnoB, nporpowt6uua, (fu6prauoreua).
7. Y.racrue n uera6o.nu3Me xreJre3a.

8. B snr6pnona-nrnufi [eprroA - fracrr.re B KpoBerBopeHr,M.

Crpyrrypnas opfaHrl3arlu{ neqeHrl orrpeAenflerc.fl AByMr (parroparrau:
1. r{acrs o6pasyroqnxcr B [eqeHr,r BerrlecrB rrona.qaer B BbrBoAHbre xteJrqHbre [poroKrr, a

qacrb BbrAenrerct B KpoBb u nllu$y. CJreAosareJlbno, KJrerKr4 fleqeur,r AoDKHbr KoHTaKTu-

poBaTb KaK c cocyAaMI,I, TaK !r c BbrBoAHbrMr.r [poToKaMu.
2. Kporvre roro, rteqeHb orJrr4qaercr yHrrKirnbHbrM rponocna6xreHrreM: oHa rroJrfraer KpoBb or

reqeHoqHoir aprepuu (20o/o nony.IaeNaofi rpoeu) 14 or Bopornofi seHrr (80% uonyraeuofi
rporu). Aprepur [pltHocrrr Kr,rcnopoA, a BeHa - rrr4TareJrbHbre Berrlecrna, 6uororuqecKrt aK-

TUBHbIS BerIIeCTBa, rOpMOHbI, aHTI,ITeJIa, BeIIIeCTBa, rrOAJreXaIqUe AeTOKCI,rKaIIr4r,r.

Paccuorpuu no4po6uee KpoBocHa6xenrae [erreuu.
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BOr(p5fffloJrLr{orafi
apTep?Ifl I,I BeHfl

ilrelr{EoJlbHOBA.fi

IiI BEIIA
aprepr{fi

EIe reliloKarrHJr,JrfipLr

IIerITEaIrbHa.f, BSHA

IlerleHorlHa-fi AOJIEKa

IotrI4taTeJIEHAf,
BEIIAnerleHorlHafi

f,preprrfi
topoTHir.fi ESHA _ \ {ffiHorr*re

terltIeHTaplraff tElra 'teHLr

rerlvlellrapHaff aprepllfi

floJreBafi te}Ia PI

E0Jrerirfi apTeFr,rfi

Cr.rcreua flprrroKa KpoBrr

Bopornax nena,
ne.r{guoqna.f, apr eptrfl ,

I

V

Ionenrre
apTepwr r4 BeHbr

It
Cerrraenrapnrre
apTepkr!414 BeHbr

I

+
Mex4onrroerre
aprepr,rr rr BeHbr

+
Borpyr4onbKoBbre

apTepr4r{ rr BeHbr

Cr.rcrenra qrrpKyJrfl rltrrr KpoBrr

Czuycoz4Hbre Ka[uJrJrrphr

/

Cucreua orroKa r(poBrr

I]enrpa;rrHbre BeHbr

I

V
flo44onrroBbre BeHbr

I

*
Co6uparenbHbre BeHbr

I

+
fleq€no.rHHe BeHbr (3-4)

I

V
Huxn-{s rroJra.f, BeHa

l-ncronornqecKoe crpoeHhe neqeHl
Ha nonepx'ocrrr 

''eqeHkI 
pacnonoxe'a coeAlrHr.rreJrb'orKaHHafl KarrcyJra, cpoc,',ajrct c nkrcrKoM

6proruraHu. or raucynhl orxoAtr rpa6exy.rru, ,4eJ'rrrlr4e rrapeHxlrMy nerreHr{, cocrosrqyrc n3 ne-qeHorrHblx KJreroK, Ha AoJrbKr'r. B qeurpe AonbKw Jlexcur rlenTpaJrbHas BeHa. B uexlonrxosofi
TKaHlr paclloJlararoTcr TpIIaAbI, COCTOTTqEe il3 :

MexAolrrcoBoro )r(eJrqHoro [poroKa

Kponocua6xeHne fierreHrr

MexAo.rrsnonofi aprepnn MexAo;rnnosofi nenrr
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Crpoenrae neq6noqnoi Aonuru
Ileqdnoqnafl AoJrbKa - 

9To cTpynTypHo-QynnquoHaJrbHafl eArrHrrlla reqeul{.

IIEHTI A.TEIIAT
DEIIfi

IIP{ EIIOTIHfl.fi

da.tsca

rc.nerra I[ro

xcefitrrrbrii
x{rn{,rl.nfip

x^nerxa Itynilrepa

Merr[oJIEx us a.tr fi DT eprlJr

mexrgo;nxoeuii rxe.nvrrrril r4rorox

,{onrru o6pasonaHbr [eqeHotrHblMr,I KnerKaMkI - renarollnrauv\ Koropble co6paHbl B neqeuorlHble

6a;rru. fleqenoqnbre 6aJrKrr - 9To 2 pxga renarorltrroB, Mext.4y KoropblMla JIexc.IT )KeJrqHbrfi Ka-

nrrJrJrflp, BrraAarorlt4fi n uex4onbnoBbrfi xenqHbrfi rlporoK. Tarnu o6pasotr, xenqHblfi Kall4nntp
He r4Meer co6crBeHHbrx creHoK. Ero creHry o6pa3ylor rerIaroIILITbI.

Xen.rHrre Ka[r4JrJr{pbr Ha rtepr4$eplalz.{onbKur orKpblBalorc-f, B KoporKrre rpy6orrKl4 - xoJraHrrroJrbl,

a oIJvr B cBoro oqepeAb BrraAaror B Me)KAoJrbKoBbre )KeJrrrHble rlporoKrl.

[poqo.mlofr rpm rprs

MEili,4OJIbITOBbIH

1 
merr.rnrfr

I IIporoKttr

flonept nmnl

-m
npocrpancrno flprcce

TErIflTOIIT{TbI

XOJIAHTI4OJIA nposrparrcrBo flncce

-m
Mex4y heq€noqnrrMlr 6anKaMr4 pacnoJrararorc.ff KpoBeHocHbIe KaTILIJIJLflpbI, orAen€nnrre or rteqe-

HorrHbrx 6arox [ep[crrHycorrAaJrbnbrM rrpocrpaHcrBoM - 
npocrpaHcrBoM [ncce.

KporsnocHbfr narn'rnr4p

r(poEeHocHbII'I KarrlrJrJlfp
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Grpoenue neqdHoqHbrx reMoKanhnflnpoB

Kauunnxpu flerreHu cr4HycoprlHoro rr{rra, sa 6onruroM nporrxenr4vr B Hr,rx orcyrcrByer 5a:anrsar
ueu6pana.

Kneroqnrrfi cocran crenKrr ne.r6HoqHrrx KarlrrJrJrflpoB

SsAorelraaJrbHbre
KJIETKI,I

I

I

Y

o6pa:yror creHKy
Karrl4nnflpa, 9TlI
3HIOTenr4Orlr4Thr

nep$oprzponan-
HbIE

3n€sAqarrre KJrerKrt
(r<yn(peponcr<r.re

rrerrz)
I

I

+

ocHoBHar $ynr<qrax
$aroqrzros 14 rrpe3eH-
-rar\krfl, aHTrrreHoB

-flrroqnrre KJrerKrr
(Pit-rcnemra)

I

I

+

oro 6onrnrue rpaHy-
nrpHbre mru$oquru -'HaT),?aJrbHbre Krrnnepbr
(NK-rrterrcu)

Ilepucunycor{AaJrb-
HbIE JIIIIOUI,ITbI

(rnerru I4ro)
I
I

I

+

rzx Syurqr{.fl HaKonJre-

Hrre xvpopacTBopr,rMbrx
BVTaMr.rHoB (A, E, !) u
cr.rHTe3 peTrzKynf,pHbrx

BOJIOKOH

f SNATOLII{T

1<:

Kanur:rxpu oKpy)KeHbI

lfiEfirIHbIH KaruffIJIffp

nnorrrui ntrHTaHT
TEIIATOI+IffIIB

.trecMocohla

snirguarrfr manpnQar

lrl4trT8JrHOLtr{T

IrepIIcHHyc or{qaJrhHo E

npocrpaHcrnn .UJ.rcce

pETrffryJrfrpH0 e EtrJroItHo

JIHTIOLtrIT

JIHNI{,IIHO E BKJIHTTI EHI1IE

p eTrrKynf,pHbrMr4 B oJroKHaMlr.

Cxeva crpoeur,rfl crrHycor,rAHoro KarrvJrJrspa [eqeHfi

IIo E.iD. Itoros.tro$,ly r rnuerreurrffrl
rropa B rrlqoreJruaJrbnofr nnen*r



Tunul neq6Hoqxbtx goreK
B qeurpe ne.reHo.{Hrrx AoJIeK Jrexfl,rr rleHTpaJrrna.rr BeHa. K nefi B paAV€rJrbHoM HalpaBneHrat4 cxo-
lfrTcfr, reqeHoqHble 6alrz I4 KpoBeHocHbIe Kanlrtnnrpbr. B raxrax AoJrbKax KpoBb HanpaBnrercr or
nepz$epnz AonbKLt K IIeHTpy, a )KeJrqb orreKaer or rIeHTpa.qonbKr4 n e€ nepu(f epuv, T.e. B nporr,r-
BOTIOJIOXHOM HanpaBn eEr4vt.

B nacrosulee BpeMt B rleqeHla BblAenrror yqacrKr,r [apeHxr,rMbr, B Koropofi rpoeocna6xeHue ocy-
rrlecrBnrercfl or rleHTpaJrbHbrx yqacrKoB r nepzlpepun:

.

fleq€uoqnue aqnnycrr

TIeIITPtIJISHaff BeHa rIeHTpaJrEHa.fl reHa

rpHaga
rPH4qa

[opra;rsnbre AoJrbnrr

O6pasonanhr cerMeHTavrv rp€x coceAHr4x
KJracc[qecKprx AoJreK, oKpy]Karoqvx Tpva4y

O6pasoeaHbr cefMeHTaMra AByx psAoM
pacllonox(eHHblx KJIaCC'IqeCKT4X AOneK

Xen qeBbl BoAr tr1ne flyru
llo xenqesbrBoAflrrlr.rM rryrflM x(eJrqb BbrBoAr4Tcr n 12-nepcrHyro Kr4rrrKy.

2.

3.

4.

Cocran xeJrrreBbrBoAfl rrl[x nyrefi

Buyrpuneq€uoqnrre

Crenxa o6pasoeaua

. xy6u.recKrrM I,rnr4 Ill4nrlHrpnqecKvM
9fIIITEJII4EM I4

o prrxnofi coeArrHzTenruofi TKaHbK)

r54

I

I

+
Mex4onrroBbre xtenqHrre nporoKr4,

BxoAffrrlue B cocraB ueqeno.ruoft rpraa4u
1.

Crenra gTzx [poronor o6pasoBaHa rpeMt
o6onoqraurz:

o cnrz3zctofi,
. Mbrrrreqnofi u
. aABeuTr{quanrnofi

Bnene.r6HorlHbre

I

I

*
flpannft u .rreeHfi ne.r€Ho.rHrre nporoKr4.

O6uzft neqenoqsrrfi nporor.

flysupHrrfi nporoK.

O6rqd xen.rnrrft rporoK.
I

I

+



Xenqnurfi nysbrpb

Crenra

1\
Crusucrofi
o6oroqxra

I
I
Y

qplrcMarrarr e cxuit xa€iu.r a-

rrrfi enurenufi,
COOCTBEHHAfl IIJIACTI,IHKA,

cocroflrrlafl ras puxnofi
coeArrnr,rrenrnofi TKaHtr,

coAep)Karrlefi anrneonxpuo-
Tpy0qaTbre xere3br

c.tuttlllc ra.fl o 6 o.uo'nca

MbrrrreIIIXiUI Ofig,trO.il(a

rrapyfitrna-f, odonornca

Mrrureqnoft
o6o.uoqrcu

I

It
II)^IKUI TNAAKIIX MI4OIII4TOB,

pacrroJroxeHHbrx B BI{Ae

cerr.r B rlupKyJrspHoM Ha-

IIpaBJreHfir,r

AAnenruqnalrnoft,

a co croponrr 6pronnofi nonocru -
ceposnofi o6onoqrcu

I

i
pbrxJrar Lr [JrorHar neo$oprvrreu-
Hafl coeArrHrrTeJrbHat TKaHb,

" a B 3oHe ceposuofi o6onoqrz
rroKpbrTa Me3oreJrr,reM

[$.m[wu c.unucrofi o 6 c.us"ficlr

oproc*ofr aui r4n*marrne cxr,ui
rrcrremut

codcru erura.fi ruracrr,Inr(a c.utrlcruft
o6ononxrr'
rJrqS(He rrlHolsrrbr
rocylFr
l,retore,mlft
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Arxarenrn a5, cucreMa BKrroqaer n ce6s:

IIOJIOCTb HOCA IIOCOfJIOTKV ropTaHb

Ilurxarenunan cncreua

[srxare;rrnar
o6.rracrr

1. Crusucrafl, o6onoqxa rroJroc-
TVT HOCA BbICTJIAHA MHOIO-
prIHbrM pecHr,rTqaTbrM 3nr,r-
TEJII4EM.

2. Co6creeHHafl. rrracrvHKa rd3

puxlofr coeAr4Hr4Tenrnofi
TKaHrr, coe4nnenuafl. c HaE-
xpxquuqefi vru HaAKocr-
Hurlefi. B neft Haxorrrc.fi:
cJrr{3r4crbre meJre3br, ry6ap-
HFre MrzHAaJII,IHbr, HepBHbIe
oKoHqaHur, nnvrsarzu""n"e
(fornznylsr

Tpaxerc '. BHeJIerorIHbIe JIefKIIe
6ponxu

(Dyunquu AbrxareJrbnofi cucrenarr:
1. flpoue4enue Bo3Ap€ (ero ouuIqeHne, yBJraxrHennevcorpeBaHr4e vJrr,r oxJraxreHne).
2. fasoo6T\,reH

3. Teprvroperynrqzx.

4.,{enounpoeaHze KpoBr4.

5. Perynrqzx rpoqeccoB cBeprblBaulrr KpoBr4 (nnpa6orxa rporra6on rracrrrta
lE felapr4Ha, rvrera6onrzsu ceporoHuua).

6. Perynrqux BoAHo-coJIeBoro o6ueHa (aurlroreHszu I s Kanr4nrspax JrerKofo
npeBparqaerc.fl B aHrrroreHsun II).

7. zuuynonoruqecKafl (pynrqza (nu4ereuue IgA B ceKper 4rxarenuroft
cllcreMbr, czu:re3'znrep$epona rr JILI3orIr4Ma z r.g.).

8. fopnroHamHar (pynnqux (gnnre3 nenrr.rAHbrx ropMoHon z 6uoreHHbrx
uonoaruznon).

BosgyxoHocHbte nyru

Ilpeggnepne Co6crnenno HocoBafl rroJrocrb

'----^X{>r

l. llonepxuocm BbrcrJraHa
roxefi, B cocraBe roropofi
3nr{AepMzc V AepMa, co-
Aep)Karrlar BonoctrHbre ny-
KOBI,ITIbT I,r CaJIbHbre xene-
3bI.

B rny6oxux lracrrx
uHoropx4nsrft pecHrzTrra-
TbII4 STIKITEJITIII.

Xpxqenax rKaHb, o6pa-
3yloqar nepefopoAKr4 pr

KpbrJlbfl Hoca

O6onqremHaq
o6nacrr

(cna. pa:4en
<Opranu vyncrn>)

2.

3.

Hoconas noJrocrb
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F---, J I
vrnoropn4nsrfi pec-
nurqarrrft 3nureluft,
a B HaAropTaHHr,rKe rI
HA TOJIOCOBbIX CBf,3KAX

unorocrofiHufi rrJro-

cxuit HeopofoBeBaro-
uufr enurenzfi

cJrr#II[IA.fi OtrOfiOIIKa

rronf, JMIIf, T a_fl o t] ofl orII( a

C.rru:ucras
o6o;roqna

(Du6porno-xprrreBaq
o6o.noqrca

AleeHrnuEaJrbHafl
o6o;roqrca

codcrneHnaq rrJra-

CTI,IHKA:

pbrxnar coeAr4Hr{TeJIb-

:eafl. TKaHb, 6emoso-
CJII,I3I4CTbIE )KC.IIC3bI,

nuvr@aruuecxve Son-
Jrr4KyJrhr, cocy.4br rr

HepBHbIe oKoHqaHVt

rr4aJTrtEoBafl

IIECKAfl

TKAHb

v 9IracTV- pbrxna{ coeAr,rHr,rTenb-

xprrleBa.fl Has, TKaHb, cocyAbr,
HepBHbre clneTeHrr_{

Tpaxen

tlnr+or opff Srtrfr nrepqar ernrrrrft
sru,lreJEfr

codctger*ras rlilacrurrr{ a.

rmmsrroit

)r(eJlelLI TpaxEIiI

HairypflrrFrHrIa

$udporno-rryfirrleBaf,
o6o.no.rrta ruaJrurr{rubrfi xF"ttt

a,FerrTrugraJlb}Iaff
otroJIolIKa

HpoBeHorHBre rorylLr

Oco6eggocrl,I rrlcroJlorr4rrecKofo crpoenrrr rpaxer4 u 6ponxon 3aHeceHbl n ra6;rzqy, us ro:ropofi
oqeBI4AHo, rrro ux creHKa o6pasonaua 4 o6onoqKaMr,r.
flo uepe yMeHblxeHux rcattu6pa 6pouxon r,BMeuJrercr crpyKTypa, TKaHeBofi z xneroqnrrfi cocran
6ponxon.
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Oco6euuocrrr crpoeHrrfl creHKrr rpaxe[ u 6ponxon

CJrusucras o6o.[o.rKa
rIoAc.rrnsrl-

cTafl
ocHoBa

(Du6porno-

xpflrrleBafl
o6ono.rKa

Aanen-
TUUrIaJrbHafl

o6o.roqrca
3nurenufi Co6crneuuas

ruIACTIIHKA

Mrrureqnaq
TIJIACTIIHKA

€)
X

a/

Mnoropx4nrrft
rrprI3MaTrue-

cxzfi pecnur-
qarrrfi srrure-
rufr, cocrox-
lrlrft zs:
pecHr4TqaTbrx

roreror,6a-
3iUIbHbIX KJIE-

TOK,0OKitrIO-

BT4AHbIX KJIeTOK

r4 sHAO4prrH-

HbIX KJIETOK

Prxnas eo-
NOKHI,ICTAq

coeAr4Hr4-

TenbHa,I

TKaHb, COCy-

Abr, HepBbr,
nznaQou4-
HbIE CKOIIJIE-

HVIfl

Her Prx.rras so-
JIOKHI4CTA'I

coeArzHr4Tenb-

Hafl TKaHb,

cocylFr, cJrtr-
gucro-6enxo-

BbIE )KEJIE3bI,

HepBHbre crrJle-

TEIIVII.

16-20rua-
JII4HOBbD(

xprIIIeBbIX
He3aMKrry-

TbD( KOJIEII,

coeArrHeH-

Hbrx [r{Ka-
Mkr TJIaAKO-

MbIIIIEqHED(

KJIgTOK

Prxnas eo-
JIOKHIICTA.{

coeAVHr4-

TEJIbHiUI

TKAHb

s
X

\0
q)

9/.

To xe To xe Tonr<as una-
crIrHKa, o6pa-
3oBaHHar KO-

coul4pKynrp-
HbrMr,r [yqKa-
Mr.r fnaAKo-
MbI[IEqHbIX
KJIETOK

To xe, no
)Kene3br pac-
fIOJIOX(EHbI

fpyIInaMr.r

fraarzHosrre
xp.flrrleBbre

IIJIACTUHKI,I

To xe

E
X

\o
q)
E

a'

Q

Muoropx4nufi
pecHrrr qarsrfi
gnurenuft

(pecHr4TqaTbre,

6a3anrurre,
6oraroez4nsre,
sHAO4pr.rHHhre

raeuvarrre,
6especHzrua-
rrre rcnerrra)

To xe Ilywor rna.q-
KOMbIIIICqHbD(

KII9TOK, KOTO-

pble cry/cKiiloT-
C' BHI,I3 IIO

6porurzanrHo-
Ivry AepeBy B
BrIIe AByX Cnu-
patrcfi,3a{py-
qEHHbD(

B pa3Hbrx Ha-

IIDABJIEHI,I'IX

To xe Ocrponxu
SnacTI{rIe-

crofi xpx-
rqeeofi ma-
IIVI

To xe

X

\o
q)

q)
<t
t4

flnypx4nufi
pecnuruarrrfi
suurenlrfi co-

Aepxil4T BCe

BbrrxeyKa3aH-

HbIe KJIeTKII,

II IIO'BJI{IOTC'
KJrerKrr Knaoa

To xe Xoporuo pas-
BI{Ta, ee OTHO-

CI,ITENbHAfl TOJI-

rrlrzHa 6onuue
qeM B Apyrux
6pouxax

Her Her Toxe



X

\o
o

E
q)

F

OAnocnofinrrf,
ry6uuecrufi
pecnrzruarrrfi
gnurenufi

(pecHnruarrre
KJIeTKLI, KaeM-
qATbIE II KJIET-

ru Knapa)

flpo4onsHo
r4Iyrque ena-
crr4qecKI,Ie

BOJIOKHa, Me-

xAy KoTopbr-

MV JIEXAT

rnaAKoMbI-
IIIEqHbIE

KJIETKI4

Her Her Her To xe

flpn ynaeutrueHlrn ranu6pa 6pouxa:
1. Yrr4eHruraercs:

o TOJIIIIUHa g[pITeJIux (n MenKr.rx 6pouxax AByxprlHbrfi, n repuraHaJrbHbrx 6pon-
xrroJrax - oAHoprAuuil);

. Meu-gerc.f, KJleroqnrril cocraB 9[r,rreJrr4-rr - yMeHbruaerc.f, KorvqecrBo 6oralo-
BrrAHbrx KJreToK.

2. B co6crsennoft nJIacrIlHKe cnusrlcroft o6onoqru yBenr4qrzBaercr KoJrr4qecrBo rrpoAonbHo
opI{eHTIIpOBaHHbIX SJIaCTI,MeCKr,rX BOJIOKOH.

3. Ynenfiqrzsaercfl, orHockITenbHafl Tonrqr4Ha Mbrrue.rHofi [Jracrr,rurrr (naz6onrnas B Mer-
rol,r 6ponxe).

4. llo4crzsucras o6oroqKa vcqe3aer Ha ypoBHe MenKoro 6poHxa.
5. (DparnreHrrapyerct (pz6posno-xprqeBatr o6onoqKa. lHanranosHfi xpxq 3aMeH{ercs. Ha

sJlacrlaqecxzfi (e cpeAHeM 6ponxe). 3arelr (fu6posuo-xprrleBar o6ono.ma ucuesaer (ua
ypoBHe MeJrKoro 6ponxa).

6. A.qseHrllqnaJrbnas. o6onoqra nepexoAr..rr B r{HTepcrr,rq}rilJrbHyro coeAr.rHlrrenbHyro rKaHb
(na ypoBHe reroqHoro aunnyca).

n're"rucr'ffi 6porr"t

4I'TIBEEOJIEI

wpSrnrrrfr 6porrr

crrnrt(Tfi-a o6o"nu'ma

fi rerrrr-tr*ra"Trsna.s o d orrn'rx a

fi,F euTr.u+,rfi^Trlrtil-fi s 6 q.Trq.rrca

rNrr.rdp orno-r.1ff ulen, fi .fl n 6 u-uo.rx a

rrogfr Jnrrrr* Ta-ff tr6o-np'rrc a

$(e-Ee?&I

fm.nrrrrftfl u6n.nu'rr*a

:rrprreru.dr

c o fr r rg er*rn-g rlTra c rtrgr{ a

hTBIIIIEIIIIAfi ILTIA{ TI'IHI{ A

lie



r|errre

BorgyxonocHbre [yrrr

1. Kpyunue6pouxu
(cenraenrapnrre)

2. Cpe4uve 6ponxu
(cy6ceruenrapnue)

3. Menrue 6ponxu
4. TepuunanrHsre 6ponxlronbr

Jlero.rHsre aqrrHycbr
(lecnnparopHbre or4errr)

1. PecpraparopHbre (anrneonxpnue) 6poH-
XI4OJIbI

2. AnrneorxpHbre xoAbr
3. AmeeolxpHbre MeIuoqru

nero.tHulfi aqutyc
Jleroqsrrfi aq[Hyc - oro crpyKrypHo-(pymqzonaJrbnafl. eAr4Ht4rla JrerKoro. B neroqHrrx aqr,rHycax
Bo3lyx HaxoALITct B TecHoM KoHTaKTe c Ka[rrJrJrrpaMr4; 3{ecb rrpoucxoArrr npoqecc rasoo6NaeHa.
B cocrane creHKpI awrryca lrMelorcr cleqrraJrbHbre crpyKTypbr - aJrbBeoJrbr, Koropbre r,rMeror Br{A
rry3brpbKoB, coAepxarqkrx Bo3Ayx.

aJIEB e OJrfl plra.fl up orflrriroJrr

aJrlueoJrfiFr{rrft xog

aJrbB e oJIEpIIbr e Merrrr{H

iUIEBE$JIEI

IIn A. $tewns.J.Lrue

Pecnr.rparopnrre 6ponxr.ro.nbr

B cocras refoqHoro apryca BXoAsr pecruparopHrre 6ponxzolrr 1-ro, 2-ro, 3-ro [opsAKa. flo cno-
eMy crpoeHl4lo oHI4 rloxoxtil Ha repMr4HaJlbHbre 6pouxlronrr, Ho B orJrkrqr4g or repMlrHanbHbrx 6poH-
xI4oJI, I4x creHKa 6onee roHKafl, a B cocraBe gnl,ITeJrnansnofi srrcrumn npeo6la4aror KJIeTKI4 Knapa,
pecHr4TtlaTbrx KneToK Miuro.
Buecro urrruequoft flnacrllHKrl nyqrkr rJraAKoMbrrrreqHbrx KJreroK. AAseHruqvraJrb:uas. o6onoqr<a
lepexoAr4T B VHTepcTr.rrlr4iurbHyro TKaHE.

Baxnrrrt orruqfieM tBJrrercr HiuII,Iqve B creHKe pecrrvparopHbrx 6poHxraon JreroqHbrx anbBeor 
-rry3hrpbKoB, coAepxarur{x Bo3.4y(.

160

Crpoeune JrerKrrx



Cxetra crpoeuufl JrerorrHoro aurrHvca

T epunraJrlxafi 6p ormlona

AnrseorqpHrre xoArr

B cr:enlcax aJrbBeon-{pHhlx xoAoB KoJlrrqecrBo anbBeon pe3Ko yBenmqrrBaercs. Ecrr Jrr4rrrb
-VE YqACTKVI SII',TEITPIr 14 OTAEN'HbIE M'IIIIEqH'IE ICIICTKI'.

Amneo"[qpurre Meuroqrcll

crema MerroqKoB floJlHocr'ro cocror4T 
^ JrefoqHbrx t'bBeon.

Crpoenrae fl eroqHbtx afl bBeon
Anrseoffir 

- ToHKocreHHhIe He3aMKHyrbIe [y3brpbxn (4zanaerporra 10-15 nanu), 3a[oJrHeH'breBo3AlD(oM Ir orlnereHHrre rycrofi cerblo KalI'IJIffpoe. CreHxa aJrbBeon o6pasonana 2 ocgonHsr Mvr rvr-rraMrr KneroK: aJrbBeoJrorlrrraMv I ulI runa.

a;rbB e oJror4lr II rrrra a.rnseororryrr I rrra

6agaJnua.s uemdparra

.rerovrrarft *raxportar

a.rngeo.nor+rr I rma

sl{qo T eJElirJIf, Hirfi I{Jre Trt a

6asaJGHas *rerra6parra

ne6onr-

flo naepe npoxox(AeHr4r KpoBr4 uo Ka[r4Jrn flpaM ug ue€ B aJrbBeoJrbr
a caua KpoBb o6orarqaerc_{ Kr4cnopoAoM.

yxoAr4T yrneKlrcnbrfi ras,

nero'ruf,rft argtr{fc

AJI6BEOJIEI
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F'

KounoxeHTbt agporeMarhqecKoro 6apuepa
1. Cyp(par<mur.
2. I{zronnasrraa aJrbBeoJrorlrdroB I runa.
3. BagaruHa-fl naerra6paua anbBeoJrbr.
4. EasamHax ueu6paua Kafitrrrrrfrpa
5. Lluronnasrraa gn,{orennaJrbHbrx KJreroK.

rlacro B Mecrax KoHTaKTa KalrunJl-flpa co crenrofi aJrbBeonbr zx 6aganrnue ueu6paHbr cJrr.rBaror-
cs. B ApyrLtx yqacrKax MexAy Ka[I4JIJIrpaMV 14 turbBeoJraMr{ HaxoArrcr roHKve npocnofircz co-
ervHrlTeJlbnoft rxanz, B Koropblx Muoro rraanpo(faroB, T)ArHbrx KJreroK, $z6po6nacro", 

"on"rota"orAeJIbHbIe HIaIKOMbIIITeqHbIe IcIIerKr.t rr BoJroKHa: KoJrnareHonrre, pervrynxpHh,rle I,I SJracrr,rqecKr{e.
AnrneonxpHble MaKpolparvI rvroryr M[rpr4poBarb B npocBer aJrbBeoJrbr, [ogroMy r,tx qacro Moxuo
BuAerb xar 6u B cocraBe creuKr4 trJrbBeonbr.
@z6po6nacrbl I{ Mblrueqnhle KnerKI4 cl4HTe3fipyror 6enor gJracrr.rH, xoropufi BxoAr{T B co-
cTaB MHoroqlIcJreHHbIx 3JIacTLIqecKLIx BoJIoKoH, $opunpyroilIlD( gnacTrr.recKrafi cKeJreT JrerKoro.

GypSarraxrnslfi arbBeorf,pHbtfi KoMnneKc (CAK)
Jleroquufi cyp$amaHT B BuAe rouxofi nneHKrz pacnpocrp als.ercfl. rro BHyrpeuueft nonepxno-
crrl iMbBeon. finx erofi unenKl{ xapaKTepHo BhrcoKoe noBepxHocrHoe Harsxiuue. CypSarranr
o6ecneqrsaer pa3AyBaHlle aJIbBeoJI, rpenrrcrByer rrx cnaAeHr,rrc npr4 BhrAoxe, 11penrrcrByer
rIpoHzKHOBeHlrro qepe3 cTeHKr4 UrJrbBeoJr Mr4KpOOpraHu3MoB.

ueu6pannrrft rcoprnouenr

I

I

I

Y
6rEonoruqecxue ueira6paHbl

(6nnnnzgubre cJror4,

BKnroqarcilIze 6enrz)

xuAKHfi KoMnoHeHT
(runoQara)

I

I

I
Y

KoJrno[.qHbrfi pacrnop
rnvKonpoTer4HoB

p$epBHbrfi cyp$arcraur

I
I

I

+
MLIeJII,IHOrrO4O6nrre

crpyKrypbr

r62



Koxa JKene:rr Koxrr Bo.rrocsHrre Qo.nlurcy.nrr Horrra

Iloronrre Ca.nsnnre Monoqnrre

Tepuoperynil\krfl.

{enouzponaHr.re KpoBr.r
V.racrze B r4MMyHHbrx [poqeccax.
Brr4enurenrnax (ercrperopnax) (by"url"".
CexperopHar Qyuxqnx - o6pasonanze 6uonorrzqecKz aKr[BHbrx BerrlecrB: unrepnefrxr4HoB,
Br.rraMlrHoB, Qarropoe pocra, r.opMonanbHo aKTr.rBHbrx BeqecrB.
Koxa rBJrrercr o6urrapnrru peqe[TopHhrM noJreM.

Grpoenne Koxl4

Koxa BKJrroqaer s ce6s

Czcreua KolrHbrx [oKpoBoB BKrroqaer:

coeII,rHI,rTeJIbHat

TKAHb

Koxa
@vnrcuun rcoxu:

1' Eaprepnax $yur<qHr - 3aIIII4Ta opraHLBMa or MexaHprqecrr,rx, xr.rMr,rqecKux, Suszvecrzxnos4efrcrnzft, or 6one3HerBopHEIX MI,IKpoopraHr43MoB, rokcanoe. fz4pozso.rrxqra.a (Henpo-
HrrrlaeMocrr Kox{r4 Arx eolrr).

2.

3.
4.
5.

6.

Suu4epvruc
I

I

I

Y

uuorocnofiurrfi unocrcufi
oporoBeBarorqzft snurenvfi

3nn4eprr,rzc roncroft Koxru (roNa na.4ouefi.
B enu4epvrrzce rouKoft xoxz (ecx ocraarHax
a pororofi cnofi ornocr,rreJrbuo ronrcnfi.

Iunogepvry

I
)KHpOBarr TKaHb

enragepurrac
3nn4eprrazc 

- cr'creMa rrocrof,Hno o6Hoerxrorlfixcr KJreroK.
crax 4z(p$epeHrlr4poBra (reparznrEsaqzx).

B Koropbrx npovcxoAr4r cnequ$Hue_

I43 ) BbIIrIeyKa3aHHbIX CJIOeB.

orcyrcrByer 6necrxnl uft cnoi,l,

'C.uou

Ea:anursIfi IIIunonarrrfi 3epnucrrrfi E"rrecrsuufi Porosofi

crynuefr) cocror.rr
rroBepxuocrr rena)
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poroEoft cnofi

6recrrupa? crort
sepMcrHi cnoft

moBarNri xroii

6daEEufr crofi

"o"osoo*.* ".#fiAEPME

(OINIEBEE OIIETH
lot0Bdrxene3

amoEtH

rerqarnfi crofi

- 
geIrMH

K;rerrcu 3nrrAep Mrrca

Keparunoqnrbr Menanoquru 
_ 
K;rerrcu Jlaurepranca

(nnyrpurnrrAepMaJrbHbre
K.rernn Mepne.nn

MaKposaru)

Keparrnoqhrbr
Keparulloql4Tbl ) racrBylor B npoqecce oporoBeHr4r (Keparr4Hrnarlm) errr{AepMurca.
KeparraHus arys, - sro cJro)KHufi npoqecc, cBr3aHHbrfi :

. co crpyKrypHoft repecrpofixofi qr.rrocKenera KJreroK,

. c cr4HTe3oM cneul,IaJrbHblx 6enroe.
o c Pa3PYrrreHr4eM opraHeJur.

Bo nperrax KeparLIHI43aqIaI4 Ll3Merrrrerc.f, ynbrpacrpyKTypa Keparr{Horlt4ToB B HarrpaBJreHnr4 or 6a-
3aJrbHofo cJror K pofoBoMy.

ll poqecc Ke paru H 14 3aquu
B qvInun4pI,HecKI,IX KJIerKax 6asanrHoro cJrofl ckrHTe3r.rpyerc{ 6enor KeparrrH, noropufi
BXoAI4r B cocraB npoMerr(yrorrHbrx rceparnnonsrx Su;raueHToB (ronoQu6pu.n"rr). flpu
nepexoAe B llrufloBarblfi cnofi, KJIeTKIT [pvo6peraror [oJrr{ronaJrbnyro rulzrroBaryro $oprury,
3a CqeT MHOTOtII{CneHHbIX .qeCMOCOM, rIpOtIHO CBt3bIBaIOuIlIx KJIeTKI4 Apyr C 4pyrOrvr. B zx
IllrronniBMe yBenLItII4Baerc . KonvqecrBo rono(pu6pnnn, Koropbre (popuzpyror cueqra(pu.re-
cKyrc ceTb.

B eepxHux )^racrKax ruv[oBarofo cJror KJrerKrz Lr flnpa yljrorqalorcr, B rlr4Tomla3Me KJreroK
tlotBJltrorc.{ rpaHyJIbI 

- 
KeparrrHocoMbr, Koropbre colepxar rr4Aponr4TraqecKr4e $eprvreH-

tu, (poc(poJrr{nr{Abr, Hrr.rKonvrprAbr.
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o B 3epHl4croM ciToe KJI.TKI4 exle 6olr're yrljTorllaloTcr, B rII4TorIna3Me HaKarrJrr4Barorc-s rpa-HyJIbI co'{epxalque 6enor Qu.n.narpuH, cxJlerBalorqzfi roHo6rz6pvnnu. o6pa:yerc-s ro-r-ctrtfi no4naerir6pauurrfi cnofi zs 6enKoe KeparoJrrrH n*a vr BoJrroKperrH4 Keparn'ocor\.rbrc'4Bl4falorcx Ha uepz$epl4lo KJIeTKI'I. B nepxnzx cJrorx 3epnr4croro cno.f, co.4ep)KprMoe Kepa-TI'IHocoM 3a cqer sK3orllrro3a nu6pacrrnaerc{ B MexffiJreroqHoe rrpocrparrcr"o. oanoepe-MeHHo oceo6ox4arorll4ec-{ 143 lpaHyn fl'nponl.TzqecKrre @epnaenrrip*py-u.r opfaHennbr
KJIETOK.

poroeor? crroft

fi.necrgusd c-rroft

reprulrrrrfi r.noii

uulrroBarrrft c.noft

Ea+anrrrsrii c.noii

B 6necr:srqeM cJloe (roncrofi xoxz) pacnonararorcr [JrocKr,re KnerKr4 c roJrcrhrM rroAMeM-6panHrrnr cJroeM n cerbro Keparr.rHoBrrx $znnaueHToB, anoaa"rr"r* Qunnarpzuou.B poroeou cnoe KeparI4HoIII'ITbI (rcopueoquru) znae'ror Sopuy .roo""oy.ruKoBaHHbrx qe-
TbIpHaAIIarI4fpaHHI4Kon. MeN4y HIIMII pacfionafaercs MexKrieroqHufi rIeMeHT, cocroxqzftIr3 cMecv JII{III4AoB' c npeo6na4aHzeM rlepaMvroB . Ilunu$r;t o6pasyror 6ucnolHrre .qprcKr4,lpocrpaHcrBo MexAy KoropbrMrr 3arroJrHeHo noaofr .

Knerru r|axrepranca
?rz rcnerr<kr flBJrflrorcf, B'yrpr{3nr{AepMaJrb'brMrr uarcpo$araMrr, r4Meror KocrHoMo3roBoe rrpo-llcxoxreHl'e' oirz [pIrHuIMaroT yqacrl4e B npoqecce Keparr4Ht43arr4vr, o6pasyt Qepiuenru , cwrMy-'rHpyrcIrlkIe II43OCOMbI I4 KeparI4HOCOMbI B KJIerKax 3epHLrCTOro crrofl, araKxe BerrlecrBa, perynr4-pylolure Ilpoqecchl AeneHlr'r z au$(pepeurlrrpoBKl4 KeparI4HorlrrroB. orpocrxra KJreroK JlaHrepran-ca o6se'4uH'flIor KrerKlr pa3Hhlx cnoeB gnlr.4epMrrca B Beprr'IKaJlbHbre KoJroHKrr, B TaK Ha3brBaeMhreItrEAepMaJrbHbIe npo"rlu0eparrrBHble eAI{Hr,IIIbr (3rIEi. B cocrae 3fIE exo4ur 10 - rneror 6a-sal'Hofo cno4 2-3 [rr4rroBaroro,34 3epHVCTOfO, 5-7 poronofo cJro.f,.BaxHyro poJlb l4rparcT KJIeTKI4 JlanrepraHca B [ocrp oelvrvr.rMMy'onornqecKoro 3arrrr4THopo 6apr-rpa KoxI4' ouu ocyqecrBn'glor rIpe3eHTaIInIo aHTI'reHoB, cuIHTe3r4pyror unrepre6xzHbr, Bbr3br-Mrorrlil e nponu$ epaqrzro T-nnna$ oqzron, [poHr4 Karoqr4x B 3[rrAepMr.rc.

IIo E.<F, I{sropcxotuv
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Menanoqurut

Knerru orpocuarofi Sopuu, B r4x rlr4TonJra3Me MHoro rpaHyn - MeJraHocoM, coAepxtalrlI4x nuf-
MeHT MeJranun. MenaHocoMbr BbrAeJrrrorcr B MexKJreroqHoe [pocrpaHcrBo LI $aroqurzpyrorcfl
oKpy)Karoqr4Mrz Keparrluorlr4TaMr4. OAun MeJraHorIr{T (fynxquonaJrbHo cBt3aH c 36 xeparlrnolllrra-
Mr4 - oro grrlrAepMaJrbHiur MeJraHllHoBafl e4vnvrr\a (3ME).

x.nerxa Jlanreprauca

ra*rfror4rt

KEPATIIHOI+TT IIII{IIOEATOTO CJIOJT

$|IEJIAIIOI+ITEI

Heparnntrrsfi EasaJlluoro cJro.s

IIo E.S. I{oroncromY

Knerru Meprenn

3rn rcnerrr.r BbrrroJrHrrror perlerrropHyro (fyHrqzro. Ou*t uunepBr{pyrorc{ a$$epeurublMl4 HepBHbI-

Mra BoJroKHauz. Kpoue roro, B Hr4x o6pasyrorcr ropMoHanbHoarTr4BHhre BerrlecrBa.

To.nctas Koxa

(y uenorerca gro Ko)Ka naAonefi u cryuHefi)

ToJrcraq Kor(a
I
I

V
1. B enulepMr{ce 5 cro€s

2. Toncrrrft poronofi cnofi

Tonrcas Ko)I(a

(y venonerca 6onruraq qacrb KolrHofo uor<pona)

Tounas Koll(a

t
1. B enu4eprrauce 4 cJlo.fl - orcyrcrByer

6necrsrlkrfi cnofi.

2. He6omruas orHocr,rreJlbHat ToJIIIII,IHa

pofoBofo cnofl.

3. Cocoqrosrrfi cnofi AepMbI c.na6o Bblpa-

XEH.

4. B xoxe pacrroJroxeHbl canbnble, noro-
BbIe xeJIe3bI, TaK)Ke BOJIOCbI

3.

4.

Coco.monrrft cnofi AepMbr
eTc.fl B SrII{.{epMI{C

flpucyrcrnyror rrpr{AarKr,I
BbIE )KEJIE3bI

rny6oxo r4a-

KOX{I,I: nOTO-

Oco6ennocrrr crpoeHrrfl pa3ruqHbr rrrrroB Kor{ur
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Xenesut Koxt4

floroeure xene3bt
floroerre xeJre3br 

- 9To rrpocrbre rpy6uarue )KeJre3br. Korqerofi or.qeJr 3aKpyrreH B BrrAe Krry-6oqra' BrteolHofi nporoK orKpblBaercx rru6o Ha rroBepxHocrb g[r4AepMrlca norosoft uopofi krlrkr B
Bonoc]fiHylo cyMKy. B eael4czNaocrll or cnoco6a ceKperlr4r4 pa3nr4qaror 2 rurwroroBbrx xene3.

Tunrr rloroBblx xeJre3AI --{
Srcnplrnonue

(uepoxpvnonue)
I

I

J
PacuonoxeHbr Bo Bcex yqacrKax Ko)Kr4

Auorpunonrre

I

+
Haxo4rrcx B onpeAeneHHhrx Mecrax KoxHofo noxpoBa

: (rfo4nauureqnbre BnaAprHbr, roxa n6a r{ Ap.)

Cner.trre
KJIETKII

I
V

Bu4enxror
BOAy r4 r4oHhr

cTeplKellb Boroca

CAJIBHAE :T{EJIESA

Teunrre
KJIETKII

I

V
Brr4enxror

opfaHvqecKr4e
rr HeopraHlrqecKlre MoJreKynbr

BrInoanofi

Muognlrre.nu aJrbHbre
KJIETKII

I

Y
Cuoco6crnyror

BbrAeJreHrzro ceKpeTa

srlllgepMr{c

c o co'rr os rtri c.rofi gepnrrrr

llIBUIIqa llopFfxuaroulat B oJro r

rrpoToK
I

+

{nyxc"noftnsrfi
ny6uuecxllft

gnure.ur,rfi

3rcrcpnnonbre )r(eJre3br BKJrroqaror

aareopror? r4lorox

l6-



AnotcpunoBble )KeJre3bI

Kpynnee 3KKprrHoBbrx xeJre3, r4x nporoK orKpbrBaerc.u B BoJIoctHyIo cyMKy. B cocrase KoHIIeBoro

or.qeJra Her cBerJIbIx KJreroK. Oynrqnoururb*afl. aKTI,IBHocrb 9TI,Ix xeJle3 B 3HaqlrreJlrnofi creneuu

3ABT4CIdT OT ypOBHfl TIOJIOBbIX TOpMOHOB B OpraHI43Me.

Ganuuute xene3bl

Calrnue )KeJre3br 
- 

gro rrpocrbre parnern.u6HHble aJrbBeoJrflpHble )KeJresrr. OHLI xapaKTepl43y-

rorc.f, roJroKptrHoBbrM cnocoOonr ceKperlrlu, T.e. B npoqecce ceKpeqIall KJIeTKI4 KoHIIeBofo orAena

pa3pyuarorct.
flo ruepe au$SepeHrlr,rpoBKr{ KJrerKr4 KoHrleBoro orAena canrnoft xeJIe3bI HaKarlnlrBaror nnnrzgnuft

ceKper, r{x opraHennbr pa3pylrarorcr. fl.apa nvKHorll3l4pylorct. Ilocle pa3pyrueHlrt KJIeTKI'I nu-

nraAnufi ceKper Bbr.4en-f,ercfl B BbrBoAuofi uporor. BuAeneHI,Iro ceKpera cuoco6crBylor Mrlo3rlrr-

TeJrbaJrbHble KJTeTKI{, BXOA'ITII4e B COCTaB KOHIIeBOTO_ OTAena.

Perenepaqvrfr.v1ler 3a cqer AeJreHr{r rarra6zamusu(r<-neror, pacnoJloxteHHblx uo nepz(peplll{ KoHIIe-

BO|O OTnena.

B618D,qr0f.r rq)0rofi

r e 6 orgrr ar Ea p *trrlr:i { T il grtrr rxqponor o nepelt o}igPmlfi

R'rtrIestre *r"*"- (

Bonocn grrnreJlI4ilrrbHble

Crepxenr

JIE)KIIT

loBepxHocTlr KO)KI4

Bonocul

flpr.rAarKr{ Ko}Kr,r.

Boroc

\

\

Kopenr

JIEXIIT

B AepMe Ko)KLI
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Crepxenr

Mosronoe BerrlecrBo

I

It
oporoBeBaroqrre KJreTKr4,

o6pasyroulue cron6urcz

poroeoii cnoft rru4gepnulca

6a.ra.nrrrr,rft c.nofi rnr44epnulca

EOFOIIT{a r(oFIIfl EOJTOf, a

Kopnonoe BeilIecrBo

I
I

I

+
IInoTHoyIIaKoBaHHbre

BepeTeHoBt4AHbre KJTeTKI4

Kyrunyna
I

I

I
I

Y
oporoBeBaroilI[e rrJrocKr{e

KJreTKkr, HaKJraAblBaroq[ect

Apyr Ha.qpyra

MaTpHrIa BoJIOCa

f,of,orleK BoJIoca

EeF*Ia

I|IOSTOBOe BerrlecTgo E0Jroca

KOFKOBOe Be[4€CTEO BOJTOCa

ItyTr.rrcyJra BoJroIa

KyTr.rr(yJra BrryTp eHtler o
EJIiTTaJIIII4A

BrryTF eHHE e SrrHT eJrHiLrrBHO e
EJIiTTAJITIUIE

rrapIiDKIIoe sIIIIT eJIHaJILHO e
BJIAT{IJIIIUIE

EeFlllitJrel{oe RoFIIeBoe
BJIAf iUIHIIIE

t$"r'

F {"*

3nure.rrr.roqr.rrbr,

Sopullpyroque
cTeplKerrb

BOJIOCA

Bnyrpennee
9III,ITEJIIIAJIbHOE

BJIATAJITIIUC

Hapyxnoe Bo.rrocsHas
3rrr.rTeJrrraJrbHoe JryKoBr.rqa

BJIATAJI[IIIIE

BorocsHas
cyMKa

Mrrruqa,
rroAHrr-

Mar{)qafl
BOJIOC

;, ,".t.^rt I,
,,t {

{r'tL h'
* i.i'l

,W!
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Bo;rocsuas .ryrconuua

BonocsHas JryKoBVrIa 3apoAbrrrreBaf, Marpr{qa BoJrocrHoro Sonnuryna. Ona cocroulT I43 Ae-
nflrrlvxcfl gnlrreJrrraJrbubrx KJreroK. flponlr$epupyrcrr1fie KJrerKr,r nyKoBrrrlbr BbrriurKr.rBarorcs HaBepx

rz o6pasyror crepxeHb 14 BHyrpeHHee SrrrrreJruaJrbHoe BJraraJII{qe. Tarnu o6pasovt, crepxeHb
BoJroca r{ BHyrpeHHee gnl,ITeJrvanbHoe BJraraJrnrrle .flBJrflIorct [por43BoAHbrMr{ BoJlocxnofi nyroera-
qu. fftarareJrbHbre BerrlecrBa K KJrerKaM sorocsHofi JryKoBkrrlbr nocrynaror LI3 cocyAoB Bonoc.flHoro

coeArrHrrTeJrbHoTKarrHoro cocoqKa, BpacTaroqero B MaTprrqy.

BnyrpenHee guureruamuoe nnaran[rue (s HuxHeM orAere)

Kyrurcyra Buyrpeuuufi c.nofi
(cnofi Xaxc;ru)

Hapyxnufi cnoft
(c"noft Xerue)

B cpe4nerra I,I BepxHeM or.4enax BHyrpeHHee gnrzreJllaaJlbnoe BJIaTaJII{ue I4croHqaercfl, Bce ero cJIoIr

cnI4BaloTct

Hapvxnoe ennrelrua;rsnoe n.nara.rrnule

HapyxHoe snr4TeJrrraJrbHoo BJraraJrrlrle sBnrercr npor.r3Bo.qHbrM gnrrAepMr4ca. Ono $opurapyercr sa

cqer ero Bpacranns. B AepMy. Oxono [oBepxHocrl4 KoNCrr B cocraBe Hapy]KHoro gnr,ITenl4iulbHoro

BJrafiurr4rrla Bbr.flBJr.flrorc.f, Te me cJror{, qro kt B SrrrrAepMr{ce roHKofi xoNn. flpz rpo4BIDKeHIrI,I

nrny6r (fonnuryna HapyxHoe grrLrrenkraJrbHoe BJraraJrkrrrle rrcrou.rraEf,cs., a B 3oHe sorocsHofi JIyKo-

Bkrubr cocTot4T rr3 o,rlHoro cJror KJreToK.

Bo.rrocqHaq cvNrrca

Bonocxnyro cyMKy Ha3brBaror AepMaJrbHbrM BJraraJrrruleM. Ona orpyxaer BoJrocnrofi lpornuryr.
BorocqHsrvr Qo.u.nunyJroM Ha3brBaror $opuupyro:lllzrficr. crepxeHb BoJroca, oKpyxeHHblfi nnyr-
peHHr4M ra HapyxHbrM grrr.rreJrr{iurbHbrMr4 BnaranrlrqaMu. B cocraBe BoJrocrHofr cyruxz BblAen.t{Ior
2 cilos coeAr,rHkrrenrnofi TKaHr4, n xoropoft BoJroKHa pacnoJroxeHbl cne.{yrcqzrvr o6pasoM: Bo BHyr-
peHHeM cJroe - 

qupKynspHo, B Hapy)KHoM 
- 

rrpoAonbHo.
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BrrAe.unreJrbHafl crrcreMa BxJrrcqaer n ce6q

Moveodpa3yroqne opraHbr rVrnuo-,,-:-_, n Moqenrrnolfltrrrre nvrr{+l
flo.rxz 1. flo.re.{Hrre ouurJ"n"

2. floqeqHrre JroxauKr4
3. Moqero.rHzrcr
4. Mo.resofi ry3hrpb
5. MovezcrryrcKareJr6gbrft r<aua_u

; ffifrm"lffi #ffi;:" 
a n o4",, BhrB oAur M on n s opraHusnaa).

t; 
l:yylll KoJrr4qecrBa oneKrponzroB, BbrBoArlMbrx c Mo.ro[.

2 {:*:::,::' :I:-:l-""" ""'.."" ; il;;td'":";::";:.6' ou4orcpzuuax Qvnrcqzx - ";;;;;;;ffi'"# ;i""Itara'JTaHALIHoB, KaJIJII,JKDeTTHA v nv',wnD ^6r,'..^^-^^- 
lI4BHbIx BeIUecrB: peHvIHa, npocrar-JIaHAITHoB, KaJIJIrlKpe[Ha vr Kr4HVrHoB, Spr4TporroSTrrHa r4 Ap.

llo.{rh
AnaronarqecKoe crpoeH[e noqxh

cuapyNz 
''oqKa 

[oKpbITa coeAn'I{TeJrbHorKaHuofi mancy.rrofi, a cuep e,pr u c3anvreqe r4 cepo3-Hofr o6o.uoqrcofi.
fIoA xancynofi pacnonox(eHo Kop*oBo-e BerrlecrBo, rroA Hr4M Mo3roBoe BerrlecrBo, [peAcraBneH-Hoe y qeroBeKa 8-12 nlrpanttnlutn'' Bepruzu' 

";p;,;-;orKpbrBarorc.{ B ,,orreqHbre qarreq*rr.
H?::",Tffi ilffi "#:ffi i:*""""x1;"::ff Inffi oBbrerrvqu.KoproeoeBerrrecrBorpo-

H;IIIf}'JIA

HOIln0Bqe 8eu{edTEO

$r03r0BOe EeulecTB0

IIUY qTIHEI E II iIIUBIITCtrI

Ir{TII ETIII;I.E JIOJTfIHI{ A

IIOTIEiIHEI E ITOJIOHI{I,I

slolroB,trIe ilyql.I

rlorretlHafi rurl]fisrrrga

EIUTIETOIIHIII{

17l



li

l-ncronorhqecKoe crpoeHhe noqKn
Ha nonepxuocrll rroqKLI rlMeercr coeAr.rHr4TenrnorKaHHa{ Kancyna. Crpoua noqKr.r o6pasonaua
puxnoft coeALIHLITenrnoff TKaHbIo, n roropoft MHofo perrdKynf,pHbrx BoJroKoH r{ perrrKynflpHbrx
KJIeroK (nnrepcrrqvraJrb*as. rxaur). B crpolle npoxoArr KpoBeHocHrre, nuusaruqecKrre cocy.qlr
r.r HepBbr.

Crpyrrypno-$yHxqnoHaarnofi eAuHnIIefi norrKr4 flBJrrercr ne0pon. He@pourr cocraBJrrror rrapeH-
xt4My opraHa. B cocras ne$pona BXoArr:

IIoqe.rHoe reJrbue Iler"rrs ueQpona
(neurn lerure)

BKJIIOqAET:

Tonnufi KaHaJrerI

.{ucra.ururrfi
upnnroft KaHaJrer{

,I[ucra;rrnrrfi
ugsuroft KalraJrerl

Ilpl,rllof,ffrrlafl aplepHoJra

rcarrcy,na x.ny6ovrca

cocyprcrrrft r.ny6ouex

rrporccuuiurlrrrrfi msnr oft
KAIIAJIEII

rqr orcuuaJrlxrrft rrpannofi
KA}IAJIEU

uerrf nefrporra

,{racra-nrnnre orAenbr ne$ponon orKpbrBarorct
peAb oTKpbrBarcTcf, B cocorrKoBbre KaHaJrbrlbr.
B no.rKe 3 runa ne(fponon:

rroBepxHocrrrbre ueQponu
(2010%),

r43 Hr4X OKOJIO 10/o nOnnocrrro
JrexaT B KOpKOBOM BerrIeCTBe

r72

Tunsl

cpeAHeKoprrrKaJrbubre ue$pouu
(60_70%\

HeQpon

flporccuua"rrrurrft
usnurofi KaHaJrerI

ilporccr.rura.trnrrft
npnuofi KaHaJrerI

o

a

BErl{{lf,grllaff ApTEpr{oJra

4rcra.nrrrrrft mguroft rcarra^neu

grcra.rnrrrrft rrprl,lorf r arra.nerl

co6r4rare.nrna-r rpydovrc a

n co6r.rpareJrbnbre rpy6n[, Koropbre B cBoro

oKoJroMo3roBbre HeopoHbr
(lo craue4ylnxpuue)

(e-rs%)



f ucronoruqecKoe crpoeHr4e aHaroMr4qecKr4x
3aHHbrx rr.rrroB He$ponon.

cTpyKTyp noqKu onpeAenreTcf, pacnonox(eHue\f \1a-

1.

2.

Tarcuu o6pasou, B cocraB aHaroMr.rqecxux o6pa:osaluit rroqKr4
crr4e crpyKrypu ueQpoua.

Kopnonoe BerrlecrBo Mo:roeoe BerrlecrBo

, KaHaJrbubrrltttlVY

BXOAST pa3nuqHLre rr4cTonofpHe-

Mogronrre Jyrru

I
I

I

I

V
flernu ferue noBepxHocr-
HbIX il qacTr,rqHo cpeAHe-
KoprnKanbnux ne$ponon.
Co6uparemHue rpy6ru

flo.reqHrre reJrbua.
flporcuua-urnrre vr Ar4c-
TanbHble H3BIlTbIe KaHaJIbIIbI
Bcex rpex rrzrroB ne(ppoHon

1. flernra fenne oKonoMo3fo- 1.

BbIX, [pOMexyToqHbIX kr

qacTzr{Ho iloBepxHocTHbrx
HeSponon. 2.

2. Co6raparenrnue rpy6xz.
3, Coco.rrconrre KaHiIJIbrrbr

l-ncroSn3nonornfl HeSpoHa

flo.te.lHoe reflbqe

*---- 
-------------*

Kaucyna xny6ovna

Buyrpennuft ;rlrcron llapyxuufi lucron

Cocy4racrrrfi xrydouerc
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[pHHOCrqtr apTeplllora

Hapyffi Hii Jrrrc T on K ilcyrbr

BHyrp elll{xl ff crofi rancyrbr

Karllrrurffp xry6ovKa

fiorocTB I{aIIcyrH

rTponla [oqKH

MesaHrnaJrbHbre KJrerKr{
fJIAAKOMbIIIIEqHOIO TI,I[A

BHIIOCffIIlil apTepH0ra

irrgoraJruarrlxu Krerxa Kffi pa rc.rry6ovra
rrouepyrrrpHffi merudp ua
NOAOI.ETT

KJIETKA

IIo E,tD, Koroscxauy

Hapvxnrrfi (napuera.rrrnrrfi) ,rracrort - npeAcraBneH rrJrocKrrMrr KJrerKaMrr, JrexarqlrMLr Ha 6a-
3anbHoft MeM6paHe. 3a c.{er aKTI,IHoBrIX 14 Mrro3rrHoBbrx Qr4naMeHToB KJrerKr{ crroco6Hbr K coKparqe-
HIIIO.

BuvrpeuH[fi (eucuepaflsnnIfi) rncrox 
- 

[peAcraBJreH KJrerKaMrr 
- 

rroAorluraMrr, Koropbre
pacnonararoTc{ Ha Karrprnnrpax cocy,4r4cToro Kny6oqKa.
Cocv.u[crrIfi rcrvdo.reK 

- o6pasonaH rycrofi cerbro KanrrJrJrflpoB, Jre)Karrlr4x Me)KAy rrpr{Hocr-
rlefi 14 BblHoc{qefi aprepuonaMr4 (<cry.4ecHafl cerb))). Kanunnxpbr ilep$opupoBaHnoro r,r $eHecr-
pI,IpoBaHHoro rlr[a. 3n4orelzanbHbre KJrerKr4 Karrr4nn{poB pacrroJraraw'rcfl. na roncrofi 6asats-
uofi ntena6paHe (rJroMepyJrflpHafl MeM6paHa), cocroaqefi us rpex cnoeB: IByx cBernbrx r.r oAHoro
TeMHOfO Melr(Ay HrrMpt.

C napyxlroil croponu K rnoMepynxpnofi ir,reu6pane flprrneraror KJrerKrr BHyrpeHHefo nvcrKa Kan-
cynbr - rroAorlrrTbr
B neusx Kanrznn;{pHofi ceru pacnonaraercr Me3aHrufi, roropHfi nr:rrc.{aer s ce6s Me3aHrl,ranb-
HbIe KJIeTKI,I II MaTpI4KC.

MganruaJrbHble KJrerKrr
(lresanruoqrzrrr)

t. 2. MesaHruaJrbHbre KJrerKr,l
KOCTHOMO3TOBOfO

IIponcxo)r(AeHuf
(pesu4eu:ruue uarpo$arz)

3. Tpanrr.rrnbre MoHorurrrr,
nola.4aroqvre r43 KpoBrl

rrapyrra*rii JrHc r on n arrryJrEr

3III0 T eJTHflJILHaJI "KJIe TI{ A

IIp OtBe r rc anl{-rrJurFa

IIIES AIITHILTIEHAJT Hfi E TH A

IItrfl or4AT ErryTF eHrrEr o JrIIf, TK a n arrf, yJrEr

IVIE3 AHTHA.TIBHbI E Hfl E TH}I
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B noqeqHoM renblre [pol4cxoAlrc $nnr:rparlrrq KpoBr.r u o6pasonaHrre lepBrrquoft Moqr,r. B cyrxrz n
rroqKax qeJroBeKa o6pasyercr rc 200 nrzrpoB uepnzuuofi Moqv.

Kounoneursr Qu,rsrpaqnouuoro 6apbepa (rury6o.rr<onoro Sunrrpa)

3uAore.luaJrbHble KJrerKrl
KaflurrqpoB

TJIHK0Ka-rIHI(t toTpHqareJrEIIO rapnnerr) 1

$ItgO T eJILHIIBIIaE RIe TKa

ilenecrprr

fiepBHrrrerfi llrorla

Tpexcloft uas rroMepyJrfl pHafl
nre*r6pana

Ilorouurrr

{u.m rparry.romra* u1e.nr

Su.m rpar4rorura-a 4.rarfparlrra

rJIHKoxarrnnc (orpra4are.mrro rapruuerr)

uolor+.rT

3-clofum.s
rJroMepyJIIlriat
*renrdparra

Oynrcuuq xoMnogeHron rcry6oqKonoro dumrpa:
1. Crpyrcrypnaf, pellrerKa rnoMepyn.rlpHofi MeM6paHbr, oHAoreJrr.raJrbHbre rropbr, nra$parMa -nperrrTcTByroT npoxoxleHrrro KJreToK r4 MaKpOMOneKyn.
2. OrpzqarelbHblfi saps.r gHAoreJII{anbHbIX KJreroK r,,r HoxreK rro4orlr{ToB 

- rrpe[rrcrByer
lpoxoxAeHr.rro 3aprxeHHhrx MoneKyn.

3. Hoxxz [o.qoIILIToB Ir rqeneBble 4ua$parnau rroMoraror paBHoMepHo pacnpeAenrrr fvApaB-
Jrr4qecKoe .4aBJreHZe HA KArrurJrrrspHyro ceTb.

ll porcra uan bH bt i orgen
Crenxa KaHanbIIa o6pasonana oAHocJroftnsr*r KaeM.rarblM 3rrnreJrrreM. KnerKI4 JIe)Kar na 6asasu,-
nofi rr,lervl6paHe. OHI{ pa3Hofi Bblcorbr, rrc-3a qero fipocBer KaHanrqa BbrrJrf,Ar4T HepoBHbrM . Ha a;1u-
xanrHofr rloBepxHocrll KJIeroK l4Merorcr MlrKpoBopcrrHxrr, e 6a3anrHofi sacrvr KJreroK 

- 
cKJraA-

KII.
(DyHxqrax npoKcr,rManbHoro orAena:

1. O6pauroe BcacbIBaHVe B KpoBb r43 nepBr.rrrHofi naoqu BoAbr (85%),sneKTponrroe (xa-rrrqvrx,
$oc$ara, uarput), 6elron, rJrroKo3br.

2. 3rcrpeqvrx npoAyKToB o6ueua, rpaczrenefi, JreKapcTBeHHbrx rrpelaparon (uenzqunnnH).
3. Cexpequr MoqeBuHbr, oKcaJraroB, r{oHoB KaJrrrfl., rrpocrar.naHAr,rHoB.
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?IIrrreJrIInls-rT

IF
t] flJ A,TIbHflff TIEIIIOP AIIA

fi al a-mrrrr e cr{Jrirffi r.r

Hp {rB errs cuerit x aru,eu^nap

rq#rn'nril-s r*nff$ma,
ofipalonnunra.r
frtr{r{$ sE $p fi lrrfi{ allhlr{

fi at;r"rn rrrrg rrfi .t BpY Eurro f, Tb,

o dycuorner+rfl fl rxJr4ry aMrr

Ir ilu.rT o ]i 0rliqlHff lbtrr

llernn HeQpoHa

fleus He(bpoHa o6pasonaHa roHKr4M KaHaJrbueM, B KoropoM pa3nfivalor HlrcxoA{IUufr u eocxoAs-

rlr4[ orenbr, a raK)Ke nprMofi ArdcraJrbHbrfi rananeU. CreHxy HrlcxoAflIrlero orAeJra nerJrrr BbIcrI{-

JraroT lrJrocKr,re SnlITeJrrraJrbHbre KJIeTKT{, a BOCXOAflXIeIO OTAeJIa - H[3KIIe [pIl3MaTIIqecKI{e
KJIETKII.
(Dyunqur rrereJrb HeQpoHa HarrpaBneHa Ha [oAAep]KaHVe rpaALIeHTa KoHIIeHTpaIII4I4 IroHoB Ha-

Tprlr (Na) B r.rHTepcrr{rluanrnofi TKaHrr Mo3foBofo BerlecrBa fIoqKV, To ecrb Ha co3AaHue rl4rlep-

ToHraqecKofi cpe4rr s rxaHesofi )Kr{AKocrrr, oKpyxarcqefi ueuu. Enaro4apr oToMy, I43 rlpoxo.4fl-

rqfix qepe3 3Ty cpeAy co6uparenbHbrx rpy6ox racclrBHo I,I3BJIeKaerc{ BoAa. ?Is6rnox eo4u o6sru-

HbrM rryreM lrolaAaer s 6nugrexarq[e KalvnJrrpbl. Sror MexaHI{3M Ha3bIBaIor lporuBoroquo-
MHO}ICIITEJIbHbIM.

6 ar a-tnrra.s nrenrfi parra
I{p oB eIIO f, HEII"T IC,ilflrLTLrIfi P

:}II!ITEJtrIOIFIT

bfisaJrbrl;rfl fir("rrfrI#{l

rhfiflip0BilIroHr{n

flo E.S, Korontuorty

[pornnorotlHo-MHo]Iturefl bHaq clrcreMa rlotlKrr

1. B Hutcxo4xulufi orAel rrerJrr{ r,r3 npoKcrrManbHofo orAera fiocrylaer u3oroul4qHax (no orHo-

rrreHrrro r rponu).Molra. 3.4ecr rr3 Hee orKaqr4Baerct Bo,4a. flosrolty rlo Mepe [poABIDKeHIr.fl

BHr.r3 MOqa KOHrIeHTprIpyeTct.

2. B eocxolsrueM orAene [erJlr4 KJrerKr,r orKaqr{Baror I43 rl{[epronu.{Hofi Moqu B oKpy)Kaloqyrc

cpeAy :eralpuit rr oAHoBpeMeHHo 3aAepls.rBaror BoAy. B pesynuare Moqa flocrerleHHo craHo-

Bvrrcfl, rrrrroroHr{qyoit, a oKpyxarcqafl.TKaHeBafl. )I{I,IAKocrb - frrleproHzquofi.
3. gepes ory rrrneproHnrrnyro cpeAy rpoxoAsr co6ulparenruue rpy6Kl4, B Koropblx 6laro4apa

pa6ore KJreroK AlrcraJrbHoro orAeJra HaxoAr4Tct LI3oroHI4tIHat Moqa. I4z co6uparcnlllblx rpyQox

n4rreproHrrqua{ TKaHeBa{ nu4AKocrb ocMorI,IqecKI4M rlyreM I,I3BJIeKaer BoAy. Zs6rrror no4u

rrorraAaer B oKpy)Karoqyrc cpeAy, a 3areM B KpoBeHocHbIe KarII'IJInspbI.
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IIOtIt9IIOt TeJILUt

IIpor(cHMaJrbHbtri
Ilpfli,{oft nflHsJreu

ncTJrf, HropoHa

urrTepcTIrr[raJrLHLre
ITJITTI{H

fircranuxurfi or4en ne$pona
rlpxrraax qacrb Al'IcriulbHoro orAeJra BXoAt4T B cocraB rrerJrr4 nespona, a cneAoBareJrbHo, B cocraB
TIpoTI4BOTOqHO-MHOXtIrTeJrbHoIo aTrnapaTa IIoqKpl.
B 4racra-rrrnoM orAene r.r3 Morr[ pea6cop6zpyrorcr gneKTponr4Tbr r4 Bo.qa.
Creuna AI4craJIbHoro orAena BbIcrJIaHa KJIerKaMu rlrrirrrHApr.rqecrcoro SrrnTeJrrrfl. Ha anzranrnoft
IroBepxHocrl'I gIrI{TenI4oIII'IToB Mano MrrKpoBopcr4HoK, a vrx 

'asarrHax 
rroBepxHocG o6pasyer MHo-

rO CKJIA.IIOK.

r{FoBeHocHLrr
cocyfrr

,urcra"runinl
OTACJI

cofir4rarelnnaa
rpy$o.tra

'/i :i:'
' i:.' I
;r, li

,rt1

il#,

iliili

i'iill

Na

t
I

I

I

I

il$

\'\\
N\
a\,
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lfnlTH"III,IUrI{T

r{pfrB eIIfi firlB,rr.r r{ fiIII.fTLIrffIr

' Co6rapareflbHbte rpy6xr,i

-f,ensrcrcs HeolbeMJleIr,roft .racmn ilporr,rBororrHo-MHox{r,rreJrbHofo aflflapara rrorrKr4. B co6zpa-
TeJrbHbrx rpy6xax flporacxoAr,rr:

a) KoHrIeHTparIr4{ Morrn,
b) yueurruenze ee o6reua,
c) 3aKr.rcJreHr,re Moqr,r.

B ropr<onoM BeIIIecrBe rroqKlr co6zparenrHsre:rpy6Kr.r BbrcrJraHbr oAHocnofinulr ry6zuecrzM orrrr-
TeJMM, B MO3TOBOM - Hr43Kr4M rI[nVHApr4qeCKrrM.

cs e rnanfr srurr sJurur+.rr

- 
IiDOEEHfi fiIIFITI I{fiIII.IJLTT'IP

r ff $nrsrff xrurr s*trru[ryrr

fi em annrra-s *,renrfi p arrn,

B crenrce co6upare.rrbHbrx rBq|oK BbrAeJrflrcT ABa rrr[a KJreroK:

-.' -\\

^/ --*
TdunrIe

I
I'l
It

1. flo4r<zcrerure Moqr{.
2. Cunres:

. NPOCTA|JIAH.4IIHOB,

. KAJIJII,IKPEIIHA

flpoqeccu pea6cop6qr4r4 BoAbr n co6rzpareJrbHbrx rpy6r<ax HaxoA{Tc.f, noA KoHTponeM ropMoHa
runo$rasa - Ba3orrpeccrlHa, rroA ero BJrr,r{Hr,IeM yF,em4qvBaerc{ rrpoHt4rlaeMocrb creHKr4 co6upa-
TeJrbubrx rpy6ox nnf, BoAbr.

178

Cner.rrue
I

I

I

I

Y
Pea6cop6qrrr eJreKTpoJrr.rroB r4 BoAbr

:nJ
F
E fi? il.TIL,Hil-E Itf q Sprr FI{r{{r fi TE



r
i

Kpoeocna6xenue noqKn

Kponocna6)KeHr4e rroqKr.r ocyqecrBJrflercfl, rr3 aoprbr. Or 6pronnofi sasrl,r aoprbr orxo4r'r troqeq-

Hafl apTeprrs 3aTeM + cerMeHTapHbre apTepfiIl + Me]I(AoJreBbIe apTepEu + AyfoBbre apTe-

pnn (na rpaHrrrle rcopu) + Me)r(AoJrbKoBbre r,r BHyrprrAoJrbKoBble aprepntr + rrpnnocrrr(Ee
apreprroJrbr.
Kponocra6)KeHne KopKoBbrx r4 oKoJroMo3roBbrx (rcrcraruoMepynntpHux) ne$por{oB pa3Jrnrlaercfl

Ha ypoBHe orroKa KpoB[ or iloqeqHoro reJrbrla. floeroruy B rloqKe BbIAeJItIor:

KoprunanbHoe KpoBoo6paqeune IOncravreAyJrJrfl pHoe nponoo6parteulre

Koprunalrnoe rcponoodparueuue. B ropronbrx r{ cpeAHeKopr}IKiuIbHbIX He(pponax orJllrqaerct
TeM, qro Ar.raMerp BbrHoc.flrrlefi aprepuonbr MeHbrrre, treM [pl4uocsulefi. Sro,cos4aer ycnoBrll Ant
(punrrpaquu.
Orrox KpoBur ocyilIecrBJlnercs. rro cneAyroqefi cxeue: ''

BbrHocflrrlafl apTeprrora + BTop[qHafl KarrrrJlJlflplrafl ceTb" -+ 3Be3ArIaTbIe BeHbr + MeX-

AOJrbKOBbre BeHbr -+ AyroBbre Berrbr + Me?(AoJIeBbIe BeHbI + IloqeqHaq BeHa.

IOrccraue.lv.n.nspnoe rcDonoo6paueune. B oronoMo3roBblx He(fponax Bbluoctlqas aprepl4ona

rrrnpe nwr paBna rro Ar4aMerpy nprlHocflrqeft, noeroMy 9TI4 He(ppousr fracrBylor a Iraoueo6pinoBa-

HIIpI MEHEE AKTTIBHO.

B ornrz.rue or Koprr.rKirJrbuoro rcporoo6parrleHrlr orroK KpoBI.r B loKcraMeAynrspHblx ne(pponax

xapaKTepr,r3yerct cneAyloqefi nocne4onarenbHocrblo :

BbrHocflrrlafl aprepuoJra - rrpflMbre cocyAbr, o6pasyroql4e rrerJllr (nporznoroqHat cncreMa cocy-

4or) + Kauuflrspbr Mo3roBoft uepury6y;rrpnofi cern (orxoArr or nptMblx cocyAoB) + rlpfl-
Mbre BeHbr -+ AyroBble BeHbI -+ MexIoJreBbIe BeHbI + noqeqHas BeHa.

Orrox KpoBr.r B oKoJroMo3roBbrx ne$ponax 6onee roporxrzft n lerrrafi, lIeM B ropronux. Ecnu
yrrecrb errle r4 Hzsrzfi ypoBeHb (frurrrpaqu[, To JIerKo o6tscnnrb, rloqeMy eru HeSpoHbI BrIIToJI-

H.f,ror (pymqurc rryuroB B ycnoBr,rrx cr4nbHoro KpoBeHa[oJIHeHzt roqeK (nanpurraep, ilPV $nsuve-
cKnx Harpy3Kax 14 Ap.).

en4orpranHaf, chcreMa noqeK

Br<nroqaer s ce6x HecKoJIbKo clrcreM. Han6onee I,I3yqeHbI TpLI kI3 HI4x:

PenuH-anrrloren3uHoBiul cl4creMa (rorcrar.noMepyntpHrrfi anuapar).
flpocrarnaHAlrHoBar cprcreMa.

Ka;lnzrpevH-KrrunHoB afl, cvlcr eua.

[pocrarranruHonaq,clrcreMa

flpocrarnaHArrHbr orHocrrcr K rpyffre MecrHbrx rKaHeBbIx perynfiTopos. I,INI npI4HaAnex(I,IT Bax-
Har poJrb B perynflqr.rr{ rrotreqHoro rponoo6parqenr{rr rr AonroBp€uennofi peryntq}Ild aprepl{anbHo-

ro AaBJIeHI,If.
Cznres [pocrarnaHArrHoB ocyrqecrBnrercr [pe[MyIIIecrBeHHo KJIeTKaMI{ Brryryeuneft soHrr N{os-

roBoro BerrlecrBa noqKr4, oAHaKo neOonrruoe zx Konl,HecrBo cunTe3l{pyerct raKx(e I4 B KopKoBoM

BeIIIeCTBe.

B upoqeurnoM orHorrreHprpr KJrerKrl, cfiHTe3erpyroqlae flpocrarnauAuHbl, pacrrpeAenenbl cJIeAyIo-

qrau o6pasou: nespoqr.rrbr co6uparenbHlrx rpy6or 
- 

39yo, ne(ppoquu rerJrll neQpona, I{Hrep-

crrdrlr4aJrbHbre KJrerKr.r 
- 

53oA, gHAorenLIaJIbHbIe KJrerKr4 
- 

8-10%.

Kan;rnrcpeun-xlrnnnonrrft annaDar

Kranrlnrr - gro ne6ontrune flenrr,r4br, Koropble o6pasylorcfl rroA BnrrrIHLIeM (fepirlenron KaJIJITIK-

per4HoB r43 6erKoB Kt4HprHoreHoB, coAepxcarrll{xcf, B rIJIa3Me KpoBI,I. Kuuunrr o6naAaror cuJIbHbIM

cocy.{opacrrr4prrorqr4u AeficrnraeM, oH}r oflocpeAyror cBoe 4eftctnue, arvrMyJrrrpys. ceKpeIII4Io rlpo-
CTAHIAH,III,IHOB.
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IOTA

Peu[n-aur[oreHgr.rHosaq cucreMa

IOrccrarnoMepyJrfl pHbre
KJIETKII

(r<nerxra, nexaulze B creHKe
lpr{Hocflrrlefi u nrrnocxIqefi

aprepuon)
I

+
CuHres peHr4Ha

IIpHHo [.trtl{afi ap T epHoJra

IOrccraruoMepyJrfl pHrrft aunapar

[nornoe rr4JHo

(rnerrz Ar4craJrbHoro cir4ena,
npl/Inexarqero K lloqeqHoMy

relrUy)
I
I

Y
<<Harpnenrrfi peqenrop>

IOncranacKyJrflpHbre
KJIETKIT

(KrerKr4, nexarq[e Me]K.qy

TIJIOTHbIM II.flTHOM

u norlerlHblu relrueu)
I
I

v
Cnxsyroqar (fyurqux Me)KAy

IOfA lr Apyrkruvr oH.{oKpr4H-

HbIMI4 CI,ICTEMAMTI IOIIKI4

I(JIETI(H ILTIOTHOTO IIfi THA

E.LTHOCfiqA_fi apTeprroJra

r0Kc TarJroMepyfispHEre KJrernH

IoKITaBaCKyJIfi pHEre KJIeI$H

IlorreqHoe TeJrErIe

[Io E.iF. I{oroncror*y
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fln orHaR xeo$oprvrn eH Hafl coer4il H nTefl b HaR TKa H b u 6enaa Xil poBatl TKa H b.

Orpacra reMaroKcvlr vl HoM vl 9o3l/lHoM.

lwanwuosas. xp-srleB afl rKaHb. O xp acxa reMaroKct{.[r{HoM il I o stIHoM.

SnacruqecKa-fl xp,fl rleBa-s rKaHb. Oxpacra opceuHoM.



flnacrnqecKafl KocrHafl rKaHb. Orpacra nci ruero4y [JJnnopnn.

llonepevuo-[orocara.s cKere.THafl MbrlrerrHa.s rKaHb. Orpacra reMaroKcyr.rrrrHoM rr oosr4HoM.

M-{rorHrre HepB Hbre B o/roKH a. lftvrnp eruaqlr.fl o cMyreM.



Cpe: cnrHanbHoro raHrnilF. Orpacra reMaroKcyrrinHorvr il 3o3r/rHoM.

Cpes ruosxe.ma. I4x4nperHarlr4-s cepe6povr.

ArclranlHl.lZ cpes ynvrKvl Orpacra reMaroKcr4/rrrHoM rr go3rHoM.



Cpes aprepnn )nacrvLtecKoro rilna. CreHra aopr.bt. Oxpacra opcerHoM.

Cpes cocy[ficro-HepBHoro nyqKa. Oxpacra reMaroxcil/ruHoM rr so3lrHoM.

Cpes crenxv cepp;Ja. Orpacra reMaroKcil/rrrHoM r4 go3fiHoM.



Cpe: un ora p4a. Oxpacra xer e3 H btM reMaroKcrtn t4 H oM.

cp es nllrro nuguoft )Ke.rre3br. o rp acxa reMaroKcr.rrurHoM 14 o o 3r4H oM.

{lL,
:,if :

i'**,
.f!ir L

cpes rpacnoro KocrHoro Mo3ra. or<pacxa reMaroKcr{rrmHoM J4 soguHoM.



Cpea rnuyca. Orpacra reMaroKcyrn14HoM yr 3o3yrHoM.

Cpes cereseHKr4. Orpacra reMaroKcrr.rrr4HoM r4 oogrHoM.

flrmQarnuecKile Qonnnrynur He6HorZ MilHEanilHur. Orpacra reMaroKcr/rnnHoM yr3o3tzrHoM.

Cp es ue 6H oit t r,tngamrHlr. O xp acKa reMaroKcrr.rrr4 HoM r 9 o3r4HoM.



Pasgilrne zy6a: ctapnfl 3aKnaEKA ay6noro 3aqarKa. o<pacra reMaroKcfifl4HoM 14 3o3yrHoM.

cp es no4xeny4ovuorz )Ke.rre3br. o rpacxa reMaroKcr{.[rrHoM r,r e o3]rHoM.

Cp es roHro fr. xwtut<tr. O r<p acxa reMaroKcr4nmHoM r4 g o3r4HoM.



Cpe: nerroro. Cpe4urfi 6poHx. Orpacra reMaToKcl/lflvlHoM il eo3vlHoM'

cpes uoveuHoro re/rbr_Ia. orpacra reMaToKct{I},IHOM }'I 9O3I4HOM.

Cpe: $onnvKyna ArznIHVKa. Orpacra a3aHoM.

Cpes uarrn. Orpacxa reMaroKct{rll4HoM I4 eosI4HoM'



Mo.{eeurBoAflr4ne nyrn
Moqeroqxhx

Y .reroeera MoqeroqHr4K rrpeAcraBJrrer co6ofi ToHKocreHnyro rpy6ry Anunofi 30 cu, tonlqrluoft
0,5-.0,7 crr,r. Crenrz MoqeroqHl4Ka cocrol4T zs 4 o6oro'IeK.

Cru:ucraq
oOoloqrca

lloaclugucraq
o6oro.rma

Msrlre.ruag
o6oroqrca

A[seHruql{aJrbHafl
o6oloqrca

flJII.$I'If Tfl.E

oil0.IIoqHa

fl .F e$ THIS4fi "TIErr ff .fl

0rloJIorIHa
nogcm$ilfTa-ff

gEn"uo'rre a

TTILIUIEgHA'

o6p.no'rrsfi

llonepxnocrb cJrr.r3rrcrofi o6oloqKu BbrcrJraHa rrepexoAHblM SrIIrreJrI{eM. floa oTILITeJILIeM JIe}s.IT

coeAr4HrrreJrbHorKaHHas co6crseuHas [nacrI,IHKa.
Ilogcnusncras oOo;rovrca o6pasoBaHa coeArrnr.rremnoit TKaHbIo. B nepxneft qacrr4 MoqeroqHlrKa

noMVMo cocyAoB, HepBoB rr HepBHbrx oron.raHrafi JIe)Kar anbBeontpHo-rpy6uarrte )I(eJIe3bI.

Mr,rrueqnag o6o.uoqna o6paaonana cnvpurbHo pacnoJlox(eHublMu [ytIKaMI4 rnaAKoMbIIxeqHbIX

KJreroK. 3ru uyulcu oxBarbrBaror Moqerotrnvrn) k\ nepeKpelquBa.ttcb, c[ycKalorc.x cBepxy BHIas no

creHKe MoqeroqHraxa. fna4lcoMbrrrreqHbre KJrerKlr nyqKoB o6te4unenbl MHoroqI4cJIeHHbIMIr KoH-

TaKTaMr{ 
- 

HerccycaMrr B eAunrrft $yHr<quona;rrnuft cuuuuruir.
AAnenurqrraJrbHafl o6o.rroqrca o6pasonana prrxnofi coeAllHlrrenrnofi TKaHbIo.

Mgqero.rHrrK cocror{T r.r3 rrocneAoBarenbHo pacflono]ceHHblx Aerpy3opHo-cSuHrrepHblx ceK-

rJr4fr 
- ur{crorrAoB, o6ecneuuBarorlrx flopur{oHHbrfi xapaxrep rrpoxoxAeHl4t Moqu zg uo.re'rHofi

JroxaHKr4 e Nao.reeofi rry3brpb. B cocras MoqeroqHr4rca o6H.{Ho BXoA.f,T 3 qzcroulAa, o.qnaKo I4x Mo*

xer 6trrn 2 ulu 4. Owu cuoco6nu HaKarrJrr,rBarb onpeAeneHHble nopql{v Moqu, a 3areM gBaKyIrpo-

Barb ee r.I3 Bbrrxe pacrroJroxeunofi cercqul,I B HI4Xe pacnonoxeHHylo.
Ponr c(fzuKTepoB, rrepeKpbrBaloilIux npocBer MorrerolrHrrKa, BbIloJIHrIer KaBepHo3uafl crrcreMa
KpoBeHocHbrx cocyAoB.

Mo.{eroqHlrK orJrrrqaercr cBoeo6pasueu nponocna6)KeHr,rs r4 crpyKTypofi cocyAncroft cncreuu.
On uueer 9 zcroqnvrKoB rrpr4ToKa apreprranrnofi rponvt, a B cocraB cocyAl4crofi cncreruu BXoAsr

Mnoroqr4cJreHHbre apreprrono-BeHynrpHbre aHacroMo3br r{ KaBepHo3ono4o6Hrre cocyArlcrble o6pa-
30BaHI4t.

Mo.reroqHlrrc



TJIABOMEIIIIETIHEDC I 
' 

TJIA,TOMEIIIIEqHLD(
Rrrero* 

-ffi 

$-'.rerox
IIpOcBeT RalxallEqa 4fr. I IrooCEeT I{iUIa-Gqa
or*pBrr 

T - 
,fopr*

4{1#+
s0

JroIcaIIoaIHo- ---F
tro.tero'csfr
CETMEHT

-F Mecra pacilo.lrotreHrr.fi KaBepHosHo-no,qofirrsut cocysrcrbn odpa.ronarut?

(Dynrqzr KaBepHo3orloAo6Hbrx o6paroeanvir B pflAoM paclonox{eHHbrx ceKrrr4.f,x MoqerolrHrrKa
AHTATOHIICTIIqHA.

Ecma ranepHo3Hble cocyrbr Bbrrxenexarqefi ceKrlr4r4 3arronHeHbr KpoBbro rr fipocBer Motrerow{vKa 3a*

4pbIT, TO COCyAbI HIDKeJIe)KarrIerO IIT4CTOI4Ia OilOpO}KHeHbr r4 [pOCBeT MOqeTOqHUKa B 3TOfr 3OHe OTKpbrT.

@yHrqzoHaJrbnas. aKTI4BHocr6 III{cror,rAoB cBr3aHa c .qerrenbHocrbro 6apopeqenropoB, paclono-
}KEHHbIX B CTEHKE MOIIETOIIHI,IKA.

l/lo.teeoi ny3btpb

Crema MoqeBofo rry3blpt, rro aHarrof[rd c MotrerorrHkrKoM, TarcKe o6pa:onana qerbrpbM{ Bbrrrre nepe-
qI{cJIeHHbIMu o6ono.rKaMlr, xorfl oHa cyrqecrBeHHo ronrqe. 3ro o6ycnoBJreHo reM, qro B cocraBe MbI-
lrreqHofi o6ono.rKl4 MorleBoro ny3blpt 3 cnos. 3rz cnou o6pasoeanrr \pyrrHbrMr{ ryrurKaMlr fnaAKoMbr-
IIreqHbIX KJIeTOK, a MelKAy rr)4rKaMr,r HaxOMTCfl rrr[poKr{e flpocnoftKr4 coeArrHrrTenbHofi TKaHr4.

IHJXAJFII

uepexo,q+rii
rrmremnl

c o 6 r tr erum-a rrJxac rurrna
c.usucrufr

trf6rrrretflIfl1il O 6 O.nO"UCa

l
i- 

c-umucraa n6.no.aca

l

4+ eHTrrr+firlbrra.g o 6 o.rro.uca

CHapyxra MoqeBofi rly3blpb rroKpbrr a.4BeHTr4rlr{anbHofi o6ono.rxofi, 3a r{cKJrroqeHrreM BepxHe3a.4-
Hef4 pr 6oroerrx floBepxHocrefi , roropbre noKpbrrbr cep o3Hofi o6orio.mofi .
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@ynrcurau uo"nonoft cncreurr:
o PenpoAyKTtrBHat $yHnqnx - o6pasonaHl{e TIoJIoBbIX lLleroli.
o 3nAoxpvtnnafl Syurcqux - o6pasonauue ropMoHoe Ia 6aoironrrrecxrr enlr:3i*ll B-[e;rB.

Xenesrr

Ceuenunx
B cerraesHlaKax B rlpoqecce cnepMarofeHe3a o6pasyrorc-r My)KcKr4e noJroBbre KJrerKrr - cnepMaro-
3OI{,IIbI.

GneprrraroreHe3

Cneprr,raroreHe3 BbrKJrroqaer B ce6s, 4 $asu:
I. Qasa pagMuoxeuus - Bo BpeMr xo:ropofi npor4cxoArrr Mr4Torr.rqecKoe AeneHr4e cnep-

rraaroronnfi . Brr4elxror HecKoJrbKo rr,rrroB crrepMaroronuft .

auQQepeuqrpyrcrqnecq
(runa B)

AOnroxr.rByruue
(pesepnnue)

Bo nperrx MLITo3a crlepMaroronufi ne [po[cxoAr.rr nonsoft rlr4ToroMr{u, nogroMy KJrer-
KV ocralorcr cB{3aHubrMr,r qr{Tonra3MarkrrrecKr,rMrd Mocrr4KaMr,r, o6pasyx cnepnaalrnufi
cvnqnruft.
@aga pocra. Bo eperrax erofi $asu o6pasyrorctr c[epMarourrrbr I nopn4na, oro KJrer-
Kr,r, HaxoArrrlr4ecfl n npo$ase uefio:a.
@aga cogpesaH[s. Bo npevx srofi $a-:u rrpotlcxolrr 2 geteuna lrefio3a, rrpr4 nepBoM

AeneHVI{ o6pasyrorcr cflepMarorlr{Tbr II nopn4rca, flpv BTopoM Aene:n:rt:z - c[epMa-
Tr{Abr (ranlouAnrre xlerxu).
@aga dopnruponaur.rs. Cnepuau4Abr rpaHc6opurzpyrorc-s B noABrrx{Hbre clepMaro-
30rrnbr.

Myxcrafl nono e,afl cucreMa
B cocrae rvryxcrofi nonoeoft crrcreMbl BXoA.flT

rIapuue
CEMflBbIHO-
cflrrlne rryrr,l

Celrennsre Eynr6oyper-
ny3brpbrrr paJrbHbre xe.fersr

rlpegcrarenr-
Hafl )KeJre3a

[esuc2 ceuennnrca

6rtcrpo o6uoerrrorquecx
(nonycrnonorue)

il.

ilI.

is_1

IV.



Crpoexne ceMeHHnKa

Cnapyxu ceMeHHr,rK rroqrll noJrHocrbro noKpbrr ceposnofi o6onoqxofi, [o.4 Koropofi nexur 6enoq-
naq o6oilo.rma, o6pa:oBaHHar coe.4prHr4Tenruoft TKaHbro. Or see nrny6r ceMenHlrKa orxoAflT co-
e.qraHr,rrenbHorKaHHbre rp a6 ercy;r u, AerqlII4 e ceMeHHV K Ha A oJI bKI{.
Tpa6exyntr cxoAqrcs r.r Bpacraror B cpeAocreurre (yronrqeHne 6e.noqnoit o6onoqrl,I Ha MeAI4anb-

noft nonepxHocrr4 ceueHunra).

g rrrro c.gulni x aH;l.'teu .fi rrrn a

IIOJIEX!I gI'IIII( A

ITJBIITOII qEIIIEHIIOII R

r.rHrep(Tm[;raJILHflt
TIT1IHL nal{aJr rllrr'rgilRil

f O EIfiIIlIT EJIEfIO-

TrcflIrllfl.f neper0pos{a

l!Ie? o T g.lu{tr

oefl0rrHa-s oDnJluql(a

fpet lISgr.rTor0

ce$reHHoro I(aIIfl"IILu1r

f elrrfi BLrHo f Jru[.tli a fl Ha-rr

lnpwtoii cenrerurori rrpralofr cenrerrofi

AAIIAJIEII ITflHiIJIEII
IIo E.(D. KoroecroMy

B raxAofi AoJrbKe ceMeHHkrKa HaxoArrcr 1-4 usnrlrblx KaIraJrbIIa, Koropble flepexoAtr B rrpsMble

KaHaJrbrlbr. Onu aHacroMo3rrpyror kr o6pa3yror cerb flrrrrKa B 3oHe cpeAocreulr{.
Mex4y KaHaJrbrlaMlr B ceMeHHHKe Jrexr{T pbrxnat coe.qlrulrreIrbnafl. TKaH6 crpoMbl - ItHTepcrrrII[-
aJrbHafl TKaHb. B uefi coAep)Karcr KpoBeHocHbre v nnuSaruvecKlle cocyAbl, HepBHbIe oroHqaHlrt
r4 ceKperopHbre KJrerKrr - rJraHAyJrourITbI (xnerxn Jlefi4zra).
f nan4ynoqrrrbr rrpoAyrlupylor :

O MY)I{CKI,IC IOJIOBbIE TOPMOHbI: TECTOCTEPOH, AI4TI4APOTECTOCTEPOH, AHAPOCTEHAI,IOH,

o H960rb[roe Kor[qecrBo x(eHcKI,Ix ropMoHoB - ScrpofeHoB,
. a raK)r(e px4 6uonoruqecKr4 aKTr4BHbrx BerqecrB (uurepnefirxu-I, neutuAbl I{ Ap.).
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Crpoeure creHKh l43Bl4Tblx KaHanbqeB

Bnyrpenua{ creHKa rr3Brrroro ceMeHHofo KaHaJTbIIa o6pasonaHa 6asanrHorl ltertSpamoii-

r uelr6paHe rrpr4nelrl,IT grrr4TeJrr4ocrrepMarnbHblit cloi,t, cocro.squfi us2t'unoe lcfgroli:

:I-_* *-.-
-{ttr--- I - - !:

cycreHTollnron (rc.nerxn C epronu)

(no44epxuBalourx rneror)

co3peBaloulux rIoJroBblx KJIeTOR

(cuepnaroro:nuir, crepMarouplron I n II nopx.ara,

crIepMarI,IA I4 CrlepMarosora4on)

crrepMarosorrg

crrepllilaTrrga

rrrepuarol+rr I[ nopaga

Errepmaror+rt I uopagga

KJrerHa Cepto.rur

ErreplvlaroroHr4ff

dararrrrra-s nrerudpana r*E[rroro
H TII1LTIEIIA

11l[I{trr,4ra-fi HJrerr{a

6a.ra.rnrra.a nrer,rdparra KarrrLTrJrEPa

IIINO T EJII.IiUIEHA.E I{:JIE TK A

Cycrenroqrrrbr - gro KJrerKrr rpeyronbHoit (fopurr, orpocqarble, ux aHacroMo3lrpyrcuuecfl orpo-

cTKr4 AeIqT BHyTpeHHee IIpocTpaHcTBO k\3BI,ITOIO KaHaJIbIIa Ha ABa oTceKa:

o 6aganurulft orcerc, s u€N{ Jlexar crlepMarol'our4lt,
o aAJrrcMl{uanrnrrft orceK, rAe ne)Kar ocra,TbHble cnepMarofeHnble KJIerKIa.

Cuapyxl,t or 6asanrHofi nlervr6paHbr r,r3Brrroro KaHaJIbIIa ceMeHHI,IKa nenc{T o6oro'ma rzs puxnofr

coerr4HplTelrnofi TKaHr,r lr Mrror,rAHbrx KJIeroK, s ee cocraee BbIAeJItror HecKoJIbKo cnoeB:

6aganrnnrft c;rofi
I

Ii
CETb KOJIJIAIEHOBbIX

BOJIOKOH

rrlrou4urrfi c.rtofi
I

I
It

tnaAKOMbIIIreLIHbIe

KJIETKI,I

6asanrHa.fl NaeNa-

6pana r.I BoJIoKHa

cnofi Su6po6nacrono-
ao6nrtx KJIeroK

finx npe4orBparqeHr4rr ayror{MMyHHbrx peaKrlufr, u sau\urbr TIoJIoBbIX KJIeroK or rloBpex4elJvls. kr

co3AaHrrfl Mkt KpooKpyxeHl,Ifl cylqecTByeT f eMaToTecr[KyJulpHrrfi 6 aprep.

i85



CrpyruypHbre KoMrroHeHTbr reMarorecruKyflspHoro 6aprepa:

1. Cncrenra
IIJIOTHbIX KOH-

TaKTOB MeXAy
oTpocTKaMrr
KJTeTOK CyC-

TeHTOUIITOB

IIpqMbre
KaHaJIbUbr

2. Ea:a"rr-
HAfl MEM-

6pana
I'3BIITOfO
KaHaJrbrIa

5. Ea:a.[rnas
nrena6pana

KpoBeHocHoro
Kannrrspa

6. SnAoreru-
AJIbHbIE KJIETKII
KarrrrJrJrflpa

B cocras ceMeHHrIKa rIoMIlMo r43Brrrbrx KaHanbrleB Bxo.qrr rrprMble KaHaJrbrlbr 14 KaHanbrlbr cerll
ceMeHHI,IKa. llx crenra o6pa:onaua puxnoft coeArrHrrreluroft TKaHbro, co.qepx(arqeft e4uHzvHrre
rnaAKoMbrrrreqHbre KJreTKr{, a r43HyTpr4 BbrcTJraHbI :

o B nptMbIX KaHanbllax ry6zuecruuLrrrkr [pr,r3MarplqecKr,rM orrI4TeJII4eM,

o B KaHaJrbuax cerrr ttnocKvrlr, vrlrkr ny6uqecrnM grrr,rreJrlreM.

Cen qeslHocru.1ne nyru
CeridssrrHocrulpre rryrrr BKJlro.raror e ce6s

3. Muonl- 4. Coeluuu-
HbIE KJICTKII TEJIbHAfl

TKAHb

BbrHocqulue
KaHaJIbllbr
CEMEHIII,IKA

KAHAJIbUbI

CETII

CEMEHHI{KA

KAHAJI

rrprrAaTKa
ceMqBbrHocflrurru

rrpoToK

(DvuKurara cemsnrrnocqurilx nvrefi :

o o6ecneqeHr4e re[oHr4poBaqnfl.unu6poca cnepMbr,
. o6ecneqeHzerpaHcrropracnepMaro3or.rAoB,
o o6ecueqeHple Ao3peBaHI{rI c[epMaro3orrAoB.4o cocrorHr,rfl roroBHocrl,I K onJroAorBopeHl,Irc,

o6ecne.reHl4e TIOABI,III(Ho0rLI,

o ceKperopHax(fyuxqvrr,
o sn.4oKpvlenafl.(pyHxqna.

llpu4aror ceMeHHuKa

Iononr<a

s Hefi Jre)Kar

I 5 -20 BbrHocrrrlt4x KaHanbrla

XBOCT

B HIIX NE)KI,IT

clrJrbHo ra:ezrofr KaHiur rlprr4arKa,
[poAonx(arc ryuitc x B c eM{BbrH o c n\nri,t [poroK

Anaronruqecrcafl cr
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roJIoEKa rrpHgaTr(a

B EIHO f, fl IIETE IT AHAJIBUEI
CEI\iIEHIrO}I KAIIATIIK

ceTE.f;r{qKa
rlporBK [p4AaTKa

rIpsIYIEre KaHaJrLqLr

IMBHT bI E I{ AIIAJILIIhI

rpadeHyflLr

fiefio.rHa-ff o6orro.rxa

f, erirfi B Errro f, su+*i rrp o r DK

Crenna BbIHoc-f,rII[x KaHaJrbrIeB vrKaHaJra nprr.qarKa cocror,IT ng 3 o6ono.reK:

cflu3ucTas
OOOJIOTIKA

SNI4TEJII4Z co ocTB eHH as. c o e ilvrEvrTeJrb-

HOTKAHHA'

[JracrrrHKa cruszcroft

MbIIIIEqHAg
o6oro.rxa

I

I

I

I

+

aABeHTrrrIn-
a,'IbHaS

o6oro.rKa
I

I

I

lz

J

BbrHoc{rqufi ranaleu

CerperopHbre z pecHurqa-
TbIC KJIETKII:

KaHaJr npr,rAaTKa

AByxprAHbrfi

HecKoJrbKocnoeB pbrxnarcoe.4r,r-
rnaAKoMbIIIIeqHbrx Hr4TeJrbHa,s

KJIETOK TKAHb

r(Eof,r r4rr{EaTna

pecHlITqaTbIe HJIeTKI1I

cer(peToprlEre r{JIeTI{II
Fyr1rfl 4rrrn xrrHT eJrrilt
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CeMseurHocqqui nporoK

HapJnKrILrII CJrOII

cpegud cnofr

nrryrperuruf r.noii

lllLrurea{Ila_fl ottoJloYr(a

cxJr4#rr crunractoft o borr.mlr

Crenra ceM-sBbrHoc{qero [poroKa, TaK xre KaK rr B KaHaJre nprrAarKa, o6pa:onalra 3 o6ono.rKaMlr.
Oco6 ennocrrMrl crpoe :rr:afl. flB Irflrc'r c fr.:

o cKJra.uqaras. crvt3vrcras o6oro.rxa;
o MbrrrreqHa-s o6oroqKa, cocroflrr\afl ns rp€x cnoeB: Hapyxurrfi rr BHyrpeHlg^ptit clou * rlpo-

.4oJrbHbre, cpe4uvfi crofi - qzprynxpnuit.

l-opuoranbHae perynrquf, SyHKut414 ceMeHHnKa

(DynxquonaJrbnafl. aKTrrBHocrb ceMeHHr.rKa perynupyercr fr4rroraJraMo-runo$z:apnofi cucreuoft.

TecrocrepoH ----------r

l

I,IHfOIIH

Ha cxeue: clJrorxHbre rrvtnvrvt o6osHa.rarcT crr{Mynr{pyrcqee Blrur.levre (+), npepuBllcrble lrvllanv-
TopMo3flrrle e Brll'zrfl:ane (-), a ro.revHbre JrrrHrlrr - o6pa:onaHr,re KoMrrJreKcHoro coeAI,IHeHI4s.

B runora-naMyce B rynbcr4pyroueM pex{r.rMe (c vnrepeanolr upv6na3r4TenbHo y 2 uaca) o6pasyror-
cr rouaAo.nu6epnnu, Koropbre aKTr4BlrpyrcT rorraAorponoql{Tbr runoQusa. foua4orpoloqlrrbl
BbrAenrror B KpoBb OCf u JIf:

(DCf 
- 

perynvpyer $ynrcqurc cycreHrollllroB,
JIf - perynupyet (pynrqzro rnaHAynoqlIroB.
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TecTocTepoH

I{HTI,I6I,IH

SCTpOfeHbr

Cycrenroqrrrbr, B qacrHocrr4, crrHTe3r{pyror aHAporeHcBfl3brnarouufr 6sron (ACE). xoropufi
cnoco6creyer HaKorrJreHr4ro recrocrepoHa, ropMoHa rnau.qynol{IzroB B H3BIilo\r Kana--Ibrre ce},Ieu-

HrrKa, To ecrb ronbKo KoMrrJrexc (recrocrepoH-6enox) cnoco6en [poHaKarb rlepe3 re\Iaro-
recrr.rKympnufi 6 aprep u perynupoBarb crlepMarof eHe3.

O6pasyrorqvrecfl. B KJIerKax ceMeHHr{Ka ropMoHbl, B cBoro oqepeAb, oKa3blBaror BiIpUIHIIe Ha rop}Io-
HanbHyro aKTlrBHo cru runoSu: a r4 ilarroraJlaMyca :

MexaHil3My orpvllarenrnofi o6parnoft csssu perynupyer nslpaOorrr'
roua4onn6epllHoB z JIf ;

- o6pasyrouluitcx B cycreHToIII{Tax, flo.qaBJlter cLIHTe3 @Cf;

- 
BJrr{{ror na nupa6orxy JIf roHaAorpo[oIII4TaMLI runo$usa, cntDKafl. rry
rryBcrBr.rreJrbHocrb K roHaAoJll{6epuny rl4rloraJlaMyca.

Kponre roro, KaK BrrAHo Ha cxeMe, o6pasyrorur4ec . B ceMeHHr4Ke ropMoHbl oKa3blBalor r;rvIfllr'vre'.

TecTocTepoH - crr4Mynrryyer cr4Hre3 ACE;
3crporeHb [o4aBnqror nupa6omy recrocrepoHa. 

"

Ha $ynKrlr,rro ceMeHHrlKoB oKasrrBaer BJrr4fHr.re raKTorponuuft ropuon rr,rno$lrca (nTf) - pe-

uerrTopbr, cB_f,3brBaroilIHe SToT ropMoH, rrMeloTc.fl y cycTeHTorlr,rToB, fnaHAynoql4ToB [r y cnepMaTo-
reHHbrx KJreroK. B .{acrHocrr4, rr3BecrHo, qro rroA BrI4-flH[reM gToro ropMoHa iloBblrraerct orIJIoAo-

TBop{roqar cuoco6Hocrb crrepMbr

Xenesur MyxcKofr nonoBofi cucreMbl

Geuernure ny3brpbKr4

Ceruensrre rry3brpbKrd - 9To rrapHbre opraHbr MerxKoBr4Anoft (popruu. Bnyrpn HI4x pacnoJlaraercfl
craJrbHo vr3Bvrras. rpy6ra Anunsofi 10-15 caHTrrMerpon. Tpy6rz orKpbrBarorct B ceM.f,BrrnocxIqufr
rrpoToK.
Crenra rpy6rcu ceMeHHofo [y3hrpbKa cocrorrr ras 3 o6oroqer:

cru3ucTaq o0oJrorrKa MbIIIIEqHAfl
o6oroqKa,l

Y
2 clos. rnaAKr,rx

M[IOqIITOB

f, KJra,wH GJIIBI{C T OI{ O E O JIOVHII!

I\,IEIIIIEIIHA.fl O TI OJIO:IK A

4ry eHrrtr+,ra-rrbrra-s o 6o.rro'rr a

ANBEHTI{UIAJIbHAfl

o6o.roqrca
I
I

Y
pbrxnar coeAr,rHrr-

TenbHa.fl TKaHb c
MHOIOqIICJIEHHbIMI,I

SJIACTI{qECKITMI4

BOJIOKHAMII

o6pa:yer MHororrlacJreHHbre cKJralKrt

enurenufi
I
I

I

I

I

V

MHOrOprIHbrrr
cexperopnufr

codcrseHHafl nJracrrrHna
I
I

I

I
I

v

pbrxnar coeAr,rHr4TenbHat

TKaHb C fna.4Kr4MII

MLtOqr.rTaMr4
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flpe4crarenbHaf, xene3a

Crpoenne npe4crarenuxofi x(ere3bl

Cnapyxur xreJre3a noKpbrra coeAr,rnr.rreJrbHorKaHHofi rtancy.rofi, co4epxaqefi 6onrruoe KoJllrqecr-
Bo rnalKoMbrrrleqHbrx KJreroK. Or xancyrbl orxoAflT MHoroqrrcJIeHHbIe BoJIoKHr,rcro-MbIIrreqHbIe
rreperopogru. Onu cogrorr ras puxnoft coeAr,rHr'rremnofi TKaHr4 r4 nyqKoB fnaAKoMbIIIreqHbIx KJIe-

ror. B leperopoAKax Jrexar KpoBeHocHue z.nrarr.r$arr.rqecKr,re cocyAbr, HepBHbIe BoJIoKHa LI raHr-
lr.ru. 3ru neperopoAKr.r orAen.rrrcT Apyr or Apyra MHoroqucrreHHbre )KeJre3br, cocraBnrloqrle na-
peHxr4My )KeJresbr.

Conpaulerue neperopoAoK rpr sflKynrqur cnoco6creyer nu6pocy ceKpera rrpeAcrarenbHblx x(e-
ne3 B yperpy.

3K3OKprrHHyrO

I

+
o6p asonaHue BoArHr.rcroro ceKpera, pa3)Krrxraroqero

crrepMy r.r aKTr4Br.rpyrcqero cnepMaTo3or.rAbr

flpe4crarerbHar )KeJre3a (npocrara) nrrnonnrer 2

rleFrrpaJrbHa.g solta
CJITfrIICTbIE frEJIESbI

npol\{efrqrrorlHa_fi 3oHa
IIO.4CJIIfi I4CTbIE XiEJIE3bI

nepn$eprmecKas 3oHa
TJIABHbIE ffiEJIESbI

B npocrare BbrAeJrrror 3 rpyunu xceJre3

CJIII3IICTbIC

(nuyrp enru4e rrepuyperpzurrnrre)

I

I

*
KOHrIeBbre oTAenbr rrrr{poKl4e,

KopoTKr,re [poToKrr oTKpbrBaroTct
B yperpy

3HAOKpr,rHHyI0
I

It
o6pasonarure [pocrafnauAvHoB 14 f opMoHoB

rIoAcJrIt3I{CTbre
(npouexyrouHue)

I

I

v
rpy6uaro -a-ubBeoJrrpHbre

KOHr{eBOr4 OT.qeJr

KancyJra

nepero.ryH
(rpaderyrmt)

MOII CI4CIIYCKATEJIbHbIII K AHAJI

fJIABHbIE
(napyNHue rpocraruqecrue)

I

I

I
KpyrrHbre

rpy6uarq-arbBeontpHble
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Konrlenue orAenbr xeJre3 BbrcrJraHbr ognocnofinbrM flpr43Marr{lrecxrii{ rLaH N{Horop.sAHbrM onr4Te-

JrrleM. B ero cocraBe Bbl.ueJr.{ror 3 tuna KJreroK:

6asamHrre KJrerrcrr
(rcairr6uaaurue xnerru)

IJIABHbIE KJIETKII

(ceKpeTopHhre KJreTKra

cr4HT*r,rpyroT )Kr4AKyro qacTb

exrynxra)

SHAOKpEHEbre IirerKE
(g eir4p rrrnrr e rorerxH )

orHocrrc.f, r araQ$y:nofi
gHAoKpr4HHofi cncrelte.
Cunresvpyror fopMoHbl

n 6rzororn.recKl,I aKTI.{BH6Ie

BeIrIecTBa, B qacTHocTrr

6uorennrre aMr,rHbr

Eyn u6o-yperpar bH bre xene3bl
(xyn$epoBbr xene3br)

Crpoenne rcynQeponbrx xeJre3

Eynr6o-yperpanbHbre x(eJre3br pacnonoxeHbr rro o6eraru cropoHaM ocnoBaHlrr rroJroBoro rIJIeHa.

3to cnoxnble, pa3Bern.n6nuue, rpy6varo-aJrbBeoJrflprrbre xeJre3u. Cuapyxr xcere3br noKpbrrbr
coeAr,rHrrreJrbHorKaHHofi rcancynoft. B e€ cocras BXoMT nolepeqHonoJrocarbre MbrrxeqHbre BoJroK-

na. Ot Kancynbl orxoA{T rpa6ery.nu, pa3.qenrrcurae xen$y Ha AonbKz. Kouqenrre orAe.urr o6-
pa3oBaHbr [pr{3MaTuqecKr4MI,I KJIeTKaMI,I, a [pr4 HaKorrJreHrar,r ceKpeTa 

- 
ruIocKrrMra KJIeTKaMU. Brr-

BOAHbre [poToKu BbIcTJraHbI ilp[3MaTI,IrIeCKI,IM SnIITeJIpIeM.
(Dynxqn.n: cr.rHTe3 cJrr{3rrcroro ceKpera, coAepx(aqefo c[aJroMyrlr.rHbr, raJraKTo3aMrrH r,r Ap. Cerper
yqacTByeT B yBJraxHeH[]r ypeTpbr.
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2 suqnurca 2 nraroqnrre
rpy6u

MATKA

F.u\nur
.fluqnnx [oKpbrr 6e.noqnofi o6o.uoqrcofi, o6pasonannoft nnornofi
pyxl4 6enoqHas o6ono.rxa rroKpbrra o4nocnofinuu ry6zuecKr,rM
rrpe.4craBneHa pbrxJrofi coe4uuurentHofi TKaHbro.

B cocraee frv'tnpr:ra pa3nrrqaror :

BJIATAJIUIIIE rrapy)KHbre 2 pro;roqurre
TIOJIOBbIE }KEJIE3bI

opraHbr

coeArrHr4Tenruofi rxanrrc. Cua-
3[r,rreJrr,IeM. Crpoua rr4qHr,rKa

MO3[OBOe BeTeCTBO
I
I

V
pacflonoxerro B rIeHTpe ltrqnpr:rra. o6pa:onauo
psrxnofi coeAr,rHllTenrnofi TKaHbro, n xoropofi
Jre)KaT cn[paneBLrAHbre apTepII[, BeHo3HbIe

cfIJIeTeHI,IrI, HepB6I, illaAKOMbIIXeqHhIe KneTKI{,

TffKI,I 9III,ITEJIIIAJIbHbIX KJIETOK

KOpKOBOe BeTTIeCTBO

l
V

pacnonoxeHo rroA 6eroqsoft o6ono.rxofi -pbrxnatr coeAr4HrrTeJrbHar TKaHb, MeJrKVe cocy-
.qbl, HepBbI ta fisyrrrrg€ KoruqecrBo (ponnuxynon
pasHofi crerreHr,r 3peJrocrn, 6enue reJra, xeJrroe
TEJIO

oB apHaJrEHEr e S o.muuryrrrr

o4ro clofcrrrft xy6ur ecxlfr
srurreJEd

6ero.rrrarr
o6o.no.rra

KOpKOBDe Berqe[rBO

t92

MOSrOtOe Berlef,tBo

)KEJITOE TEJIO



fnnur $onnrrrryfloB 14 oco6ennocru t Hx crpoeH,tf,:

@onnnryn - gro KJreroqHo-Tranenofi KoMnJIeKc, coctogulzfi I43 xteHcKofi noironol"t L-IerklI Ii oii:-- -

xraroilIux ee coMarz.IecKl4x rranefr .

1..Ilpuuopau-
a.nrnrrft Qo.n-
Jrr{KyJr

2. Ilepnuvnufr
Qo.u.unny.n

3. Bropuuuufi.
Qo;rrunyn

4. Tperlrvnsrft
Qo;rrurcyn
(IpaaQon ny-
sup€rc)

5. Arperuue-
crcne Qorurn-
KyJrbr

Osoqrr I nopxlia (11. 0m-

pylr(eH cJroeM nlocrrn< $o-l-
nr4KynrrpHblx rneror (2)

Osoqzr I nopx4rca (1), or-
pyxeH 6necrsruefi o6oloq-
roft (2), prrau:a $onnarcy-
JrrpHbrx rcneror (3)

Oeoqrr I nopx4ra (1), 6le-
crilr\afl. o6onoqKa (2), e or-
pylrarorleM QonlzrynrpHoM
glr4TeJrr{I4 (3) notBnf,rorc.t{
noJlocrl4, 3arIonHeHHbIe ceK-

peroM SonnuxynxpHoff
x{r.rAKocrblo (4), Qoptullpyer-
Cfl, COE.III4HIITEJIbHOTKAHHA'

o6ono.rKa - rena (5)

Eonrurag rroJrocrb, 3anoJl-

HeHHas xr{nKocrblo (1), co-
gepxarqefi ocrporeHbl. Oeo-
qrar I roprAKa (2) rcxvr na
xftqenocrou 6yropxe (3) u
oKpyxeH (ponnuxynxpHblMrr
KJrerKaMu (4). B reKa-
o6oro.rKe 2 cr'os:
napyNnuft r43 nJlorHoit co-
e.qr4HrrreJlbnoft rranu (5) u
BHyrpeHHktit - pstxtax co-
e.4r4HVTeJIbHa{ TKaHb, COCy-

.qbr, TeKa-KJIemra (6)

B qenrpe cMopIrIeHHas 6r,e-

crfln\afl o6ono.{xa (1), orpy-
)KeHHar coenuHl4Teri*rofi
TKaHbro, co.4epx(aqefi 6onr-
rrroe KoJIHqecTBo I,IHTepCTpI-

rlr4a^rrbHbrx xrierox (3)



t.

t

I

I OeoreHes
OeoreHes 

- 
gro npoqecc co3peBaHr,r.rr )r{eHcKr4x rroJroBbrx KneroK.

Oeoreue3, TaK )Ke KaK [I clepMaroreHe3, coqeraer s ce6e Ml4Torr4qecKoe I{ Mefioru.recKoe .IIeJIeHr,re
loJIoBhIx KJIeroK. Ho s otrrr.rkle or cnepMaroreHe3a Ha rax4ofi craryW rrMeer ceou oco6eHHocrr4.

I. @asa pagMnoxeHnq - na srofi crarvtr r,rAer Mr.rrorr.rqecKoe AeneHrre oeoroHl.rfi. flpoqecc Aene-
Hus lpoucxo.qllT n eu6pzouanbHoM tI{qHI4Ke, T. e. Bo BHyrpr4yrpo6norra rrepr{oAe pa3Br4Trxr xeH-
cKoro opraHr43Ma.

II. @aga pocra - coorBercrByer npo(pase Nrefiosa. O6pasyrorcr KJrerKrr oBorlr{Tbr I nopx4r<a.
Oa":a pocra noApinAeJrf,ercs Ha:

Manuft pocr

rlpo.4oJrxaeTcf, oT MOMoHTa pO)KAeHHr XoHCKOTO

opf aHrr3Ma Ao rronoBoro co3peBaHr,Ir,
xapaKTepr.r3yeTcr HaKorrJreHtreM x{eJrToqHbrx

nrnroqenufi B oBorlr{Te

Eolrurofi pocr

Haq[HaeTcr nocne [oJroBoro co3peBaHr,r{,
xapaKTeprrcyercr 6rrcrprru HaKo[JreHr,reM xen-
ToqHbrx sKnIo.reHI,Ifr , ro.q BJrlrfl HI4eM f opMoHoB

rzno$usa

fI. @aga cogpenaH[s - BKJrroqaer e ce6s 2 nocneAonareJrbubrx /IeneHr4r rraefiosa.

Osoqur I nopr4r<a

Onouur II nopr4ra

Ha[paBr,rTenbHbre TeJIbIIa tuIIeKJreTKa

B pesynrrare HepaBHoMepuoro AeJreur.rr o6pasyerca oAHa [oJroBar KJrerKa n 3 uanpau4TeJrbHbrx
TeJIbIIa, B orrI,FII,Ie or cnepMarofeHe3a, npr,r Koroporra o6pasyetcs 4 c[epMarr.r.{rr (o4uHar<onrre
rnerr<ll).
Eqe oruro orJIIaqI{e or crlepMaroreHe3a na grofi cra1Lvn 3aKJrlorlaercf B ToM, rrro Bscb npoqecc
co3peBaHl{t npl4 cnepMaroreHe3e npo[cxoAr4T B ceMeHHuxe. llpz oBoreue3e nonoBar KJrerKa Ha
cra4r4pr rraeraSasu BToporo .4eneHllf, nonaAaer B MaroqHyro rpy6y r.r BTopoe AeneHr.re rraefiosa npo-
rIcxoAI,IT B MoMeHT onnoAorBopeHr4fl. Ees onroAorBopeHr.r{ noJroBa-f, KJrerKa Ha cral.vrpr onoqnra II
[op_rrAKa Aef eHepr.rpyer.

IV. Craa[s dopM[posau[s B oBoreHe3e orcyrcrByer. 3ro eule o.qso ornkrqze oBoreHe3a or
cnepMaToreHe3a.
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1

( .)./i ' . t t :'),-

OeapnanbHbri qHKn

B xencrorr,l oplan[3Me c MoMeHTa rroJroBoro co3peBaHux LI B TeqeHlre Bcero pelpoAyKTtlBHoro
flepr{oAa npoqecc o6pasonarrax nonoBbD( KireroK trpoucxornT qEI&rEqecKE r{ conpoBoxAaercs
III,IKII,IqeCKuMI,I II3MeHeHr,rrrMH B turlHr{Ke, Ha3brBae}{bl}tr{ oBaptra-rbHbllt uErclloM.
llpo4onNureJrbHocrb oBapnzurbuoro rtr{Kra tronoBo3pe:rofi xercr cocraB.ruler 21,-30 rurefi.

'Qonnurcy-nnpuan Qara

It

npeAoBy.nrropHoro $ onnuryna

OonnnrynoreHe3

B rax4ovr rIr4KJre B .rrrdrrHkIKe x(eHrrlr,rHbr oIHoBpeMeHHo pa3Br4Baercr HecKoJrbKo tponnvxynoB, Ho

Jrr{rrrb oAr4H rr3 Hr4x Aocrr'rfaer KoHeq:ooit claaurr - cra4rrlr npeAoByJrflTopnoro Sonlnnyna.
Knerrcu co3peBaroqrax SormrzKynoB cr{HTe3rlpyror xeHcKr.re lonoBhre ropMoHbl - ocrporeHbl.
fopuonrr rpaHcrroprr{pyrorcr B KpoBb Lr qacrrrqHo ocrarorcr B noJrocrra (fonnuxynon.
Cr.rnres gcrporeHoB:

1) r4HTepcrr.rqr4arbHbre KJrerKpr rerarurofi o6ono.mu $onnuxyna cr,ruTe3rrpyror Ir3 xonecrepl4-
Ha MyxcKr,re IlonoBble ropMoHbr, 3aTeM

2) uyxcxr4e roJroBbre ropMoHbr nocryrraror n (pornzxyrrpHbre KJrerKr.r, r.ue r,r3 ulrx o6pasyror-
ct ScTporeHbr - )KeHcKne rroJroBBre fopMoHbr.

@onnzrynoreHe3 3aBepruaercx onynxquefi .

Ony.urqun - gro ropMoHiurbHo3aBr4cr,rMufi npoqecc BbrxoAa nonosofi KJrerKr.r r.r3 .r{rrqHr.rKa, colpo-
BOXAaeTC{ pa3pbIBOM CTeHKr.r $Onn[ryna rr cTeHKr4 flvrrr]F.LrKa.

llocne oByntquu Ha Mecre nonHyBruero (pouzryra B .f,rrrrHr,rKe o6pasyercf )KeJrroe reJro - gror
Ilpoqecc Hil3brBaeTcr JlroTeof eHe3.

nrcreoreHes

npo"nuQepa\fin*r
BacKyJrflpr{3arluu

I
rpollcxoAl4T piBMHo- SonnmynxpHbre KJrerKn $yHxquonupoBaHpre xen- arpo$ux xeJre3r4crbrx
xeHI,Ie (ponnzxynxp- TpaHc(poprvrzpyrorcx n rofo reJra, clrHre3 KJreroK, pa3paoraHr,re
HrIX KJIeTOK I4 BpaC- JIIOTe[HOBrIe KJIeTKIT, npofecTepoHa coeAr{Hurenuroft

TaHLre cocyAoB rr3 cr4HTe3prpyrcrrlkre TKaHkr

reKa-o6ono.rrz qporecrepoH

Knerxra xceJlToro reJra crrHTe3rrpyror [pevMyrrlecrBeHHo ropMoH rrporecrepou, Ho B Hr{x raKxe
o6pasyrorct 3crporeHbl, He3Harrrrrenbnoe KoJrvqecrBo aHAporeHoB, oKctrrorlrrH la npocraruraH-
ArrHbr. BrrAer-sror 2 tuna xreJrrhrx reJr.

(nperraa cyrqecrBoB avus l2-l 4 aneft)
)Ke.uroe relo OepeueHHocru

(npenax cyulecrBoB ankrfl. Io 3-5 Mec.qrlen)

oOparnoro pa3Brrrr{fl

I

7){;U'/(ii",1t"1,,,t'r/-t.i-^:,., ,.,,- | 
^"q1,

i\ , '),-:,.

,',.,,,)

Jftorennonan Qa:a
I

I

v
Jftoreorenes - o6pasoranue

z QynrquoHr,IpoBaHrre xenrofo rerla

}IteJre3MTofo MeTaMop-

Qosa
I

v

pacrlBeTa

t

Onapr,ranurrrfi qarri cocror{r uz2 Saz, Bo BpeMrI 4gropbD( qpol4cxo.f,{r:

B pasnutun x(eJrroro rena Bbr.4eJratot 4 cra4rrur:

Xerroe re.no

MencrpyaJrbHoe )KeJrroe reJro

3rn xe.rrrrre reJla'I,IMeror cxoAHoe frrcroJlorl4rlecKoe crpoeHl4e.
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Arpesnn Sonnnrynoe
K uouesry polrAeHl{fl x(eHIrIIrHhI urpegvr4 (rvr6enn) rroABepraercs 6onruras qacrb Sornurynoe,
I4Melo[{t4xcs. B fluqlJr4Ke. Oco6esno MHofo $ornzrynoB pa3pymaercf, rrepeA [oJroBbrM co3peBaHr.r-
eM x{eHrrlvHbr t4 B KnrrMaKTepv.recxzfr [epr{oA.

MaJrbrx Qonnurynon
(nprarvropauuurbH brx, nepnn.rHux),

rrpr4 gToM npo[cxoArzT AecrpyKrlns. u ru6em,
oBorlr.rTa r4 ero oKpylKeHr4t

KpyrHbrx (ponnnxynon
(uuercqnx sepnzcrufi clofi),

rrprr gToM $oplrupyercf, arperr.rqecKoe reno

Marra

Marr<a - nonsrfi opraH, creHKa Koropofo oocror.rr rzs 3 o6onoqex.

sn4onaerplrfi
(clnuzucrat o6oloura)A

vrlronaerpr,rfr
(urrure.tiax o6ono.rxa)

I

V

o6pa:obau r.naAr<ofi

N{rrrue.rHoff TKaHbIo,

cocrorrr us 3 croee:
floAcnl{3r4crufi - xocofi ,

cocyArrcrbrft - qupry-
rxpHrrf,
HaAcocyArrcrufr - rocofi

uepuvrerpnfi

I

Iv

cepo3uar o6onouxa,
loKphrBaer 6onruyro

qACTb MATKI{,

Lr aABeHTI,IqI"j.anbHafl.

o6oloqra B HaABna-

ranuqHofi .uacrkr

ruefircra MarKr{

Qynxqnoua.lrusrfi
c.uoft

6asaJrurrfi
c.rroil

:n4ouerpufi 
|

o6pa:onaH: f
1. o4uoclofinsrv npv3MarvqecKrrM Srrrrred,Il{-

eM. B efo cocTaBe:
. CEKPCTOPHbICKJIETKPI,

. pecHLITr{aTbIe KJIeTKI,I.

2. co6crnenuofi n,racrunrcofi - sro pbrxJrat
coeAr,rHr,rTeJrbHar TKaHb, cocyAbr, HepBbr,
npocrbre rpy6uarue MaroqHbre xeJre3br

engolrerpufi

lrraolrerpnft

nepuuerpufi

MATOqHbIE )KEJIC3bI

c[I{paJrbHbre apTepr.rtr

IlpflMbre apTepr{[

rroAc,u{3r{crbrfi cnofi

cocyAucrrrfi c.nofi

HaAcocyArrcruft c.lofr
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I

B lrarre xeurrlr4nbr B penpoAyrrueHrrft [eprroA rrpor4cxoAflT crpyKTypHbre r,r (pyuxquoua-uruue
I,I3MeHeHIar, cBr3aHHbre c noAforonrofi K 3aqaruro r{ BbrHarur,rBaHr4ro [no.qa - grt4 npeo6pasoBaHvrr
Ha3brBaK)T MeHCTpyAJrbHbrM UrrKJrOM.

MexcrpyaflbHbrfi qrKn

MeHcrpyanrnuft rIr4KJr cocrour us 3 neprroAoB:

MeHcrpyaJrsurrft neprroA rrocrMeHcrpyanrnufi [eprroA npeAMeHcrpyanrnuft neprloA
(AecrnauarnBnar 1|u:a) (nponu$eparvtBHafl. Qasa) (cerperopnal,.Ip"erpaBnnleafl. Qasa)

Mencrpva.rrrnrrfr nepuoa i'it'i,t. ,,,,',',,' ,iil'rtaTrr):."''.,/ v/ tt: 'L "- - " 'i
llpo4onxurerbHocrb grofo [epr4oAa y )KeHruraHbr B cpeAHerra-4 ani. B sru AHr4 rrpol4cxoArzT or-
TopxeHl4e (.4ecreaMarlux) uonepxHocrHoro ((fyHxrluoHa-nrnoro) cJror gHAoMerpr4r.

flpzvznofi orroplreHpnr $yHrqraoua-ubHoro cJro{ gHAoMerpr{{ rBJr-flercr cna3M cnrlpi}neBz.4Hbrx
aprepuit, Koropbre xponocna6xaror eror cnoft. Cnasla Bhr3brBaer r.rlreMkrro noBepxHocrHofo cJro{
cnugracrofi o6ono.{rn MarKrr, oH HeKporr43r{pyercr (paspyuaercx).
3arelr, flocJle KpoBeHanoJlHeHlrfl, creuKa HeKporr43r4poBaHHhrx cocyAoB pa3pblBaercfl, t4 BbITeKaK)-

IIIa' Kp OBb OTCJrar4B aeT OMepTBeBTI[re TKaHr,r SHAOMeTpprrr.

EasanrHHfi cnofi sH4oruerpr..rfl He rroABepf aercfl. pa3pyrxeH[ro, T.K. oH KpoBocHa6Naercr.up{MbrMr4

,,.^aprepv[Mlr, Koropbre He crra3Mlrpyrorcr. ,,.,r^r ,,1t, i')7,r._1-:,, , '
t:/-.' rr_ ,y' ::t.:., ,..,.,-l.J -'.:,'.--', .l'l','; ', ' - , - ,- -' i ilocrueucrpyansssrfi nepuon '^ )''i- L
-B eror [epl4oA nporacxoAr,rr BoccraHoBJreHpre rleJrocrHocrr4 gHAoMerpvrs., sa c.rer nponzlpepaqnlr

KneroK 6asanrHoro cnof gHAoM erpkrfl,:

o Aentllll4ect Srlr,rTenr4orlr4Tbr AoHerI x(ene3 BoccTaHaBJrr4BaIoT MaToqHbre )KeJIe3br pr noKpoB-
uufi gnzrelzfi ruarru;

. coeALIHVTeJIbHorKaHHbre gJreMeHTbr BoccraHaBJrvBarorcfl. ga cq€r nponu(fepaqrrr.r KneroK co-
eAr,rHr{Tenbnoft rxanlr 6asalrnoro cnos.

fipelnaencrpYa.nrnufi uepr.ron - .'. '-L-.' '.' '.' ' ,:tl' j t' ''-i'--illti'i'''1
flpo4onNzreJlbHocrb orofo reproAa cocraBnrer upra6nusureJrbno 14 cyror. Sror nepuoA Ha3br-

Baror rrperpaBrrAHbrM, T.K. MarKa roroBrarcr x 6epervrenHocrr4:
. ToJIIrIr4Ha gHAoMerpltfl.yBenwilrBaercfl. rtoqrr4 y 2 pasa;
. xeJle3br cTaHoBtTctrpasnerrnenHbrMr4;
o x(eJre3r,rcrbre KJrerKrr ceKperr{pyror rycrofi c:r.uzuclr,tit ceKper;
o s co6creeuHoft nJracrr,rHKe cnraslacrofi o6ono.mla [osBrrrorcA rer\ilryalrbHbre KJrerKr.r.

B cny.rae 6epeuenuocrr{ rmreprpo(plra eu4oMerpr,rr coxpaufiercr B TeqeHue 2 vecnleB, qro cno-
co6crnyer Qopvrraporaurrro nnarlenTbr.
IllcxoAs rr3 Bbllrreyna3annoro, craHoBrrrcr oqeBrrAHbrM, rrro B penpoAyKTnsurrfi [epr{oA y
xeHIrIrrH nao.rrrogaercr UrrKJrr.rqecKrre uoptfotfyuKrlr.roHaJrbHbre r[3MeHeHrrn opraHoB pe[po-
AyKTrrBHofi cucrelmr.
3tlr npoqeccbl peryJlrrpyrorcfl rr KoHTpoJrrrpyrorcf rrrnoraJraMo-runoQnrapnofi cucrerrofi.

Ilum;luvnocrb onpeAeJrqercfl nefiporopuoHaMrr (pennsunr-Qarcropaun) ueguo6a3aJrbHoro
'rrrrroraJraMyca, Koropbre, B cBoro oqepeAb, peryJrrrpyrcr o6pa:onaHne roHaAorponHbrx rop-
MoHoB (OCI n JII) r rporraKruna (JITI) n rnnoQnre.

OCI- Qo.n.nlrrcy;rocrrrMyJrrrpyroulnft ropMoH
. perynkrpyer rrpoqecc $onnurynoreHe3a,
. cuHTe3 r'I cerileqzro 3crporeHoB (fonnzxynxpurrMr{ KJrerKaMr,r flntrnnna.

JII - JrroreuHr{3npyroqufi ropMoH
. rBJrrercr B nepByro oqepeAb ropMoHoM oByJrrrlr4rr, T.e. perynr4pyer

sofi Knerrz vrg flvIqnvIKa,
. KOHTPONI4PYET TIPOqECC QOPN,TZPOTAHI,I'I X(EJITOTO TENA B ,'IIIqHI,IKE

Toprryro aKTr4BHocrb.

BbrxoA froJro-

I,I ero ceKpe-
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JITI - JraKTorponHbrft ropMon (nponamnn)
. KoHTpon[pyer npoqecc o6pasoranur xeJrroro reJra kr rrpoAyKrlvfio nM ropMoHoB,
. pefyn[pyeT npoqecc crIHTe3a MoJroKa MoJroqHbrMr{'xeJre3aMrr, a ceKperlr.rfl, T.e.

Bbr.4eneHr{e MoJroKa, KoHTponupyeTc_{ oKcI{To rlrrH o M.

Oeapuan bHo-MeHcrpyan bH blil qn xn

flnr roro qro6u q€rr<o npe.qcraBnflTb npoqecchr B3alrMo1;eitctsvl- opraHoB vvxBrrprflHr4e Apyr Ha

,qpyra B TeqeHI,In oBaplranbHo-MeHcrpyaJrbHoro qr{KJra, uso6pasuu 3 rpaQura, orpa3vB Ha Hr.rx co-
isttus u ropMoHurnbHyro aKT[BHocrb B srrrrHr4Kax, MarKe u rnuo$u:e.

cl

ts

t

.TITI
,(pcr
IT

3-5,ql I

I\"Ierrcrpya"rnrrrrr,l I[ocrrrerrcrpya.nlrnrii
uePr.roA neDr'tog

14 m. l6mr

PSpilTilre eilgoreTpffi
cexPeToPxu tlTExocr 3ilflomlTffi

IIp e4uenc rpya.rnrrtriir
rrePH0g

3-5 ,+r !8gl

"t
ts

4 oTmPffi{re
tlym4mxmxoro

cmf,
srtqoffirlr f,fi

trsccTemEmre
$ymqmxmxoro

cmf,
srrgomrlr xfl

Be4yrqax ponb B oBapl,IanbHo-MeHcrpyanbHoM rIr4KJre npr4HaAnelKrzr rrrqHrrKaM:zrtx fopMoHaM.
o B .f,uqHl4xe QoJrJrl{KyJroreHe3 (upoqecc co3peBaur4x $oruuxynoB) colpoBox,{aerc.rr o6pa-

3oBaHIzeM noJIoBbIX ropMoHoB, B rracrHocrl,I, ocrporeHoB. @onnl4KynofeHe3 B {IrrIHl{Ke rro
BpeMeHIr cooTBeTcTByeT MeHCTpyanbHOMy r{ rOCTMeHCTpyanbHoMy rrepiroAaM B MaTKe.

llo4 envxiu4eM scrporeHoB rlpol4cxoAlrr BoccraHoBJreHrre QynnquonaJrbHoro cJrofl 3H-
AoMerpl,Ifl MarKIl, T.K. rlo cBoeft (pynrquz 3crporeHbr rBJrflrorcfl Hecnerlr4(br4r{ecKrrMr4 Mkrro-
feHaMlr, T.e. aKTlrBlrpylor MI,ITorI4qecKyro aKTr4BHocrb KJreroK cnl43r4crofi o6oloqru MarKI{.
@onnnrynoreue3 perynl{pyercs ropMoHoM rr.{[o$asa @Cf, ero ceKpeurzr Bo3pacraer
K KOHTIy MeHCTpyanbHoro [epnoAa r,r Bo BpeMr oByn{qnfl.
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. B cepeAr{He qr.rKJra (14-ir AeHb) B r[qHrrKe rrpo]Icxo.{Irr oByJrflrlur (nrrxo4 sftrleKnerKv zg

anuuara). OcnosHrrru ropMoHoM oByJrflrlr4r.r rBJlflerct ropMoH rnno@u:a - JIroreuHLI3LI-

pyroqrfi ropMoH (nf). t{uruuqHocrb BbrxoAa us rnno(pu3a erofo FopMoHa onpeAenter

rl[KJrrrqHocrb r43MeHeHufi s xeHcroft nonoeofi cncreue.
o flocne oByJrrqrrr B.f,r4qHr,rKe o6pasyercx lr (pymqzoHl{pyer x€lroe reJro, KJIerKu Koroporo

nrrpa6arunarcT rrporecrepoH. 3ror ropuon o6ecne.I[Baer coxpaHHocrb cJrrr3rtcrofi o6o-

JrorrKr.r MarKrr (eH4onrerpux) r,r ero ceKperopnyrc aKTaBrrocrb B rlpeAMeHcrpya.nruufi ne-
ptroA. flpoqeccsr (foptrnponaHur r{ ropMoHnJrbHa{ aKTLIBHocrb }I(eJIToro rena perynupyercs.
ropMoHaMr.r rzno$zsa - naKTorpo[HbrM ropMouoM (nTf) I,I JIIoreI4HIr3I,IpyrcuIrM ropMo-

uovr (JIf).
o B clyqae orcyrcrBvrs. 3asarva z 6eperraeHHocrr4, xeJIToe rero tlaqrrzra arpo0rrpyercfl,

ypoBeHb nporecrepoHa B KpoBLr flaAaer. 3ro npznoAtlT K crra3My cocyAoB Marnlr rr uocJle-

AyroqeMy orropxeHuro QyunqrroHaJrbHoro cJrofl - MeHcrpyanrnufi replloA.
o Mencrpyallusrfi [epr4oA B fopMoH,urbHoM orHorrreHrrr{ paccMarpl4Baerct KaK orHoct4TeJlb-

IdAfl. ATAAkrs. frOKOf, XapaKTep[3yroqaflc{ oTHocrrTeJIbHo HI,I3KI,IM ypOBIIeM CeKpeIIVpl sCTpO-

feHa rr flporecrepoHa.

Maroqnbre rpy6bl
Creur<a uaro.rnux rpy6 (xfiqeeo4oe) cocrour us 3_o6ono.ren

cru3[craq o6oro.rKa
a.-..-.--)

MbrrrreqHaq oboroqKa cepo3Hafl o6o;ro.rrca

enure.nuft

I
I

Ii
oAnocnofinufi upus-
Marr4qecKrlfi gnure-
nuft,n ero cocraBe:

1. cOr<peropHrre
KJIETKTI

2. pecHr{Trrarbre

KJIETKII

@ynrcuuu:

1. B nux rrpoucxoAr.rr orrJroAorBopeHr4e (arrrrrympnar uacru) u paHHrle cra4vftrpe3Brrrvrs 3apoAblllra.

2. Maroqnue rpy6rr rpaHcnoprr4pyror pa3Br,rBarounficttapogbrrrr B rloJlocrb MarKIr.

3. Bupa6oma cJrrr3vcroro ceKpera, coAeplxarrlero rrrlTareJrbHbre BeIIIecrBa AJII 3apoAblllra v pa3-

JrvqHbrx 6zonorzqecKr4 aKTr.rBHbIX BeIIIecrn (cerpetopnax $ynxqnx).

co6crnennas
NJIACTIIIIKA

I

+
pbrxnar coeAr4Hr4TeJlbHat 2 clos HIaAKoMbIueq- pbIXJIat coeAI{HLI-

TKaHb, COCyAbI, HbIX KJIeTOK: TeJIbHat rKaHb, BbI-

HepBHbIe oKoHqaHIrJI, o nHyrpeunufi 
- 

cr;ra66as. oAuocloii-
Aerlr{AyanbHble KJIeTKI qzprynrpusrfi, HsIM nJIocKLIM gIrLITe-

o Hapyxnufi 
- 

nI{eM - Me3oTeI[eM

upo4onsnsrfi

cmscru o6oroqa

cKffigcmucroH
o6sloqs

wroemo6orowa

ceporm o6orowa
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MonoqHbre xene3br
Moro.rHrre xeJIe3bI 

- 
oro Bl4nol{3MeHennue KoxHbre rroroBbre }KeJre3hI.

B .pa3Hble rlepuoAbl )Kr43Hr,r xeHur4Hbr MoJrorrHbre )KeJre3br r.rMeror pa3nuqHbre nnop$o-

$yurqrzonaJrbHbre rrptr3HaKr4.

Grpoen ue HenaKTn pyrorqefi Morov Hofi xenes ur n on o Bo3pen ori xeH u{14 H bl

MoroqHas )KeJre3a cocrorrr uz 1520 cJror(Hbrx pa3BerBJreHHbrx, aJlbBeoJrrpHbrx )r(eJre3, pa34e-
neunslx upoclofinaMl4 pbrxnofr. coeguyurenrnofi TKaHr4, coAepx{aulefi usoro )KrrpoBbrx KJreroK.
Brrno4nue [poroKr.r )Kene3 orKpbrBarorc{ Ha Beprxr,rHe cocKa.

M0rogHEIe xo[il

M0I0SEHe trp0I0Ku

M0I0YHHe tErycH

c0t0(

[porroiKx pHuofi coesmremsoii
lKffiCMOUTM

AnrneorxpHsle KoHIIeBbre or.{enbr o6pasonauu unnr,rHApuqecKr{Mr{ ceKperopHbrMr.r KJrerKaMV

I,I OTpOCTqaTbIMI{ MI,IOSIII{TeJII,IILIbHbIMI4 KJIeTKaMI4.

Brrno4uue flporoKrr:
l) BHyrprr4oJrbKoBbre

(nono.lrsre xogu)

2\ MelKAoJ'IbKoBbre
(m.neunsrfi nporom)

3) MoJroqHbre cr{Hycbr I creHKa srrrx npororoe o6pasoeaHa
(namonlrreJll,I MoJroKa) L uuorocnofiHbrM rrJrocKrrM qacrrrrHo oporoBeBaro-

I ruxpr gnuTenlreM

4) BbrBoAHbre rrporor(u cocKa )
flocne po)KAeHr4q.4eBoqKrz r4 ro rronoBoro co3peBaHvrflMoroqHar )r(eJre3a cocrolrr roJrbKo [r3 Bbr-

BOAHbTX rrpoToKoB.
Kouqenue orAeJIbI $opruzpyrorc.f, B rraoro.rHofi )Kene3e B nepr4oA rroJroBoro co3peBanr.rr, 14 r{x Ko-
JII4qCCTBO II3MEH'ETC' B TEIIEHI4E MEHCTPYANbHOIO III4KJIA :

o c 9-ro z go 20-ro.qHr MeHcrpyanbHoro rlr{Kna KoHrleBbre orAeJrbr paspacrarorcr,
o c 22-to I:r.A vr Ao Haqiura MeHcrpyanbHoro [eptroAa rrpo[cxoAr4r o6pauroe pa3Brrrrre KoH-

ueBbrx oT.4enoB.

Orosqarenruoe $opuupoBaHr4e xeJres [poucxoAr4T Bo BpeMr 6eperrneHHocruLr naKTar\Lrur.

creHKa orr4x rrpororoe o6pa:onana
o4nocrofrnbrM AByxpsAHbrM rlr.rnuHApr.rqecKr.rM

IUfiT

ry6uuecxzM grrr4TeJrr4eM




