/IlumParudeckas cucrema



» JlmmParuaeckasn
CHICTEeMA AB/ISIETCA
JaCThIO CEPAETHO-
COCYAUCTOU
CHCTEMBI.




» JImmparuueckan
cHCTeMa
OCyLIeCTB/IsIeT
nmpoBeaeHnue TUM@PbI
OT OPTraHOB U TKAaHeu
B BEHO3HOE€ PYCJIo.

\

1 — COCYABI 0OJIBIIOTO KPyra KpOBOOOpaleHUs
2 — COCYZbI MAQJIOTO KPYra KpOBOOOpaleHust
3 — nTuM@paTuIecKass CHCTeMa



*YuyeHue o
muMd@paTniecKoun
CUCTEeMe U ee
IIAaTOJIOTUH HAa3bIBAE€TCSA
muMQOIoOTHeld.



» JlumpaTnaeckasn
crcTeMa
IpeACTaBJIsIeT CO00M
CHCTEMY
Pa3BEeTBIEHHBIX B
OopraHax ¥ TKaHsIX
muMmparnaecKux
KaImuJUJISIPOB,
muMmparnaecKux
COCYAOB, CTBOJIOB M
IMMPOTOKOB.




* Ilo nyTn
c/IeJOBaHUSI
maM@PaTudecKuXx
COCYA OB JIe>KaT
MHOTOYMC/JI€HHbIE
muMmparngecKkue
Y3/IbI,
OTHOCSIIHUECS K
opraHam
UMMYHHOU
CHCTEMBI.




BmecTe ¢ BeHaMu
muMd@aTruniecKast CHCTeMa
o0ecnmevYrBaeT OTTOK U3
TKaHeH BOJBI C
PAaCTBOPEHHBIMU B HEH
BellleCTBAaMH, A TaK YKe
KOJUJIOMTHBIX PACTBOPOB
Oe/IKOBBIX BelleCTB, SMY/IbCUIA
YKHPOB, MTHOPOAHBIX YaCTHUII
(0akTepwmii, IPOAYKTOB
paciaja), KOTopbie He MOTYT
BCAChIBAThCSI B KPOBEHOCHbBIE
KaNWIsSPBHI.

Mexcknemoynoe BewecmBo




- Havanom mumparmdecKoin
CHICTEeMBbI SIBJITIOTCS
muM@aTniecKre
KanmuuaAapsl (1) -
3aMKHYThI€
SHAOTe/THaTbHbIEe TPYOKH.

» Jlumdaruueckue
KalMWUIAPbI HAXOASTCSA BO
BCEeX OpraHax, KpoMe
CITUHHOTO Y TOJIOBHOTO
MO3Ta, MTAPEeHXUMBI
cejle3€HKH, Xpsllen,
CKJIePbI, XPYCTA/ITUKA,
TJTAIEHTHI.

2 - APTEPUH 4 - MEXKTKAHEBASI )KUJIKOCTb
3 - BEHBI




NuameTp tuM@PaTnIeCcKUX KanWJISIPOB BO MHOTO pa3
NpeBbIlIaeT JuaMeTpP KPOBEHOCHBIX.

Ot ntuMdarrndecKUX KamWUIAPOB 0epyT Havalio
muM@aTudecKre COCyAbl, KOTOPble UMEIOT K/IATlaHbl.

KnamaHsl 00ecrieduBaloT TOK TMMQbI B OTHOM
HaIllpaB/JI€HUM.

JInmpaTndeckue cOCyabl MMEIOT «IETKOOOPa3HbBIi» BU, TaK
KaK B ME@CTaX PaCIOJIO)KeHHU S KJIAIIAaHOB COCYAbl UMEIOT
CY)KeHMUH.

Knonas Meosweanas Kremxao

-~




» Jlmmparnaeckue
COCYABI TeIa A0
BIIaJleHUs B OJVH U3
IIABHBIX
muMmParnaecKux
IMMPOTOKOB,
00sI3aTe/TbHO
NMpepPbIBAIOTCSA B
OZHOM UJIH
HeCKOJbKHUX
muMmparnaecKux
y3/1ax.



JIlnmchaTnyeckue cocyapbl,
BbIXOAA U3 y3na,
dopmupytrorcsa B 6onee
KpYyrnHble cocyabl,
Hecywue numady ot
oTAenbHbIX obrnacrtem -
numdaTnyeckme CTBOnbI:

[MosicHn4HbIe (1),
KuweuHbin (2),
NMopknounyuble (3),
fApemMHble (4),

BpoHXxo-
cpenocTeHHble (5)




IlumdpaTuyeckue
CTBOJbI CNIMBAlOTCA B

ABa numdaTnvyeckux
NpoTOKa:

 'pyaHoun npoTtoK(1)

* NMpaBbIN
numdgaTnyeckumn
NPOTOK (2),

KOTOpPbIe BNaaakoT B
BEHbI.




'pyoHOU npoTtok (1)

e HaunHaeTca B
OpHOLLHOM MOJSIOCTH, B
MeCTe CINIUAHUA 2-X
NMOACHUYHbIX
cTBonosB (2), npoxoas
yepe3 guadparmy,

* JlexXknt B 3agHem
cpenoCcTeHUuMn.




e 3aTeM rPygHom nNnPOTOK
(1) NoAHUMAaeTCA B
obonacTtv wem m

e BnapaeT B neBy1o
NOAKIMHYUYHYIO
BeHY (3).




 Ha wee B rpyaHON NpPOTOK BNagaloT fieBbIU
APEeMHbIU (1) , NeBbIN NOAKMOYNYHBIU(2) ,
reBbin OPOHXO-CpeaoCTEHHbIN CTBONMbI (3).



* T.0., rpyAHON NPOTOK
(1) cobupaet numdy
OT HMXKHUX
KOHeYyHoCTeMW,
OpPraHoB U CTEHOK
Ta3a, OprowHON
NMOsIOCTU U NeBOU
NOJSIOBUHbI FPYAHOMW
NOJsIOCTU, NEBON PYKU
N NNeBOU NMOJIOBUHDLI
rorioBbl U LWWewn.




[MpaBbin numdcgaTnyeckmm npoTok (1)

* UmeeT anuHy 10 —
12 MM M NeXuT B
obrnacTu wen
crnpasa.

e Obpa3oBaH
CIIUsiIHMEeM npaBblIX
cpenocTeHHoro(2),
noaknro4vn4vHoro(3)
n sipemHoro(4)
CTBOJIOB U




e [paBbin nuMmdaTnyeckmm npotok (1) Bnagaer
B NpaByro NOAKITHOYNYHYIO BEHY(2).

« Cobupaet nnmdy oT npaBou NOJIOBUHDI
rorioBbl U LWWeun, NpaBou NOSTOBUHbLI FPYAHOW
NMOJSIOCTU U NMPaBOU PYKM.




IlnmdpaTtnyeckume yanboil

 Po3oBaTto-cepble 2
OKpyrnble
obpa3oBaHuA,
pasmepom 1 — 20 mm.

e J1/ y3en umeet c ogHOM
CTOPOHbI BOoaBrieHne —
BoporTa (1), Kyaa
BXOOAT HEPBbI,
apTepuu, BbIXOOAT U3
nl/y BeHbI U
BblHOCSALME N/ cocyAabl

(2).




* [MpuHocawme
n/cocyabl (1) noaxoaaTt
K n/y3ny c ero
BbIMYKITIOU CTOPOHDI.

e Jlly3en noKpbIT
NAOTHONU
coeguHUTESIbHO-
TKaHHOW Karncyriou.

 OT Kancynbl BHYTPb
y3ria oTXo4AT TOHKUe
neperoponku (2).




INTnmdpaTnyeckue yanoli

 Ha pa3spe3se n/ y3na
pa3nuyaroT TEMHOE
KopkoBoe (1) u
cBeTrioe mo3roBoe (2)
BeLleCcTBO.

 OTU BeLlecTBa COCTOAT
U3 PETUKYNSIPHOM
TKaHN, KOTOpaa BMecTe
C neperopoaKkamMm
obpa3yet cTtpomy n/
y3na.




1 — numdaTnyeckunn ysen
2 — nnmdaTnyeckmne
cocyAabl

3 — MmblWLUA

4 - BeHa

Mark Nielsen



JNinmdpaTnyecknn.ysen

1 — npuHocHALLMe N TUYeckme
cocyabl
2 — BbIHOCALME NUMdaTUYecKue
cocyabl



IlumdraTtnyeckume yanboil

 KopkoBoe BeLllecTBO
COCTOWUT U3
donnukynos (1),
coaepxawmx
OonbLlOe KONMM4ecTBO
nmmdounToB.

e OT honnukynos
BHYTPb y351a OTXO4AT
coeguHAOLWMecCH
Mexay coboun Taxu,
KOTOpble
Ha3bIBalOTCH
MSKOTHbIE LWHYPbI (2),
COCTOSAIT U3 TEX Xe
3N1eMEHTOB, YTO U S A Al
donnukynol. )




INTumdraTnyeckue ysnbli

 Mexxay Kancyrnou u
TpabeKyrnamum ¢ ogHou
CTOPOHbI U
donnukynamm,
MSAKOTHbLIMMU LLHYpPaMM
C APYron CTOPOHDI
HaxoaAaTcA
NPOCTPaHCTBA,
KOTOpble Ha3bIBalOTCS
cuHycamm (1).




e Paznunyaror:

- nogkancynbHbIn(1)
(kpaeBOW) CUHYC —
MeXAay Kancynoun u
donnukynamu,

- BOPOTHbLIU(2)
(ueHTparnbHbLIU) — B
obrnacTtu BOpoT
y3na.




 PeTUKynsipHble KrneTKMu,
obOpa3yrLlme CTeHKN
CUHYCOB obnaparoT
BbICOKOW
cdarountTapHou
aKTUBHOCTbIO.

e MAKOTHbIE LWHYPLbI,
TpabeKyrbl, MO3roBble
CUHYCbIl COCTaBNAIOT
Mo3roBoe BelecTBo(1).




PYHKUMUN nMMmdpaTU4eCKnX y3roB

e llInmcpaTnyeckue y3nbl y4acTtBYHOT B
npouecce KPOBETBOpPEHMUA,

* 3alUUTHbLIX peakuusix opraHu3ma,
* PErynupyroT ToKk NTMM@bil.

e JlInmchbaTnyeckana TkaHb nornbaet non
BO34EeUCTBUEM PEHTFeHOBCKUX Nny4en,

° Npy BBeA4eHUU NOPMOHa LWUTOBUOHOW
XXerne3bl eé KofinyecTBO
yBeJfiM4nBaeTCA.



e BbecuBeTHas XNOKOCTb,
HanoMuHarLuiasa no cocraBy
nnasmy KpoBM.

 Ee obpazoBaHMe oOycnoBneHo
NOCTOSAHHbLIM Nepexoaom
XUOKOCTU, coaepKaLleu
nuTaTesribHble BewecTBa U
KUCNopoa U3 KPOBEHOCHbIX
KanunnapoB B TKaHWU,
Onaropapsa yemy obpa3syeTcs
TKaHeBas XUOKOCTb.

Mexcknemouwoe BewecmBo




* B 3Ty XXMOKOCTb U3 KINEeTOK
BblOenAlTCA NPOAYKTbI OOMeHa
BellecTB, KOTOpble YaCTUYHO
NOCTYynaroT O6paTHO B KPOBEHOCHbLIE
Kanunnsapbl, a YaCTUYHO BMecCTe C
XUOKOCTbIO NPOHUKAIOT B
numdaTuyeckme Kanmnnapbl, oopasys

numdy.



CocTtaB numdbi

 benok — 3-4%
e [moko3a — 0-1%
e MnHepanbHblie conu — 0,1%

e B1 mkn numdblior210 802 10
nMMmgouunToB.

B cyTKM y YenoBeka obpa3syetca 1,5
nutTpa numdbl.



IlumdaTnyeckmne cocyabl M y3nbil
oTAerbHbIX obnacremn.



Hu>XHune KOHe4YHOCTHU

* [TaxoBblie(1) rmybokune u
NOBEPXHOCTHbLIE

* [logkorneHHbIe
numdpaTnyeckue y3nbi.

* [laxoBble
numdartmnyeckue ysnbl
ABNAIOTCA
permoHapHbIMU Ons
HMXHUX KOHEeYHOCTEeMW,
Hapy>XHbIX MOMOBbIX
OpraHoB, MPOMEXHOCTM,
HWXHero otaena
nepenHen OpOLLHOMN
CTEeHKMW.




bprolwHaa nonocTb U Tas.

* [NloaB3OOLWHLIE
numdpaTnyeckue y3snbl
NOBEPXHOCTHbLIE U
BHYTpPEeHHMe

 KpecTuoBble(1)
n/y3nbl - Ha nepegHen
NOBEPXHOCTU KpecTua.

e NNosiCHUYHbIE(2)
nlysnol
pacnonararoTcs no
xoay OproLHOMU
aopThl.




 BblHOCALWME
cocyabl
NMOACHUYHbIX
y3510B,
COeOUHSAACD,
o0pa3yroT npaBbIn
(1) n neBbIN(2)
NOACHUYHbIE
CTBOJbI, garowue
Ha4arno rpygHomy
npoTokKy(3).




[MnweBoaHbie Nly

 Kaxxabin n3 opraHoB
OpPIOLLHOM NOJIOCTU
nmMmeeT rpynny
nmmdaTnyeckux
y3J10B.




 BblHOCALWME
cocyabl U3
nmmoaTtnvyeckux
y3510B OpraHoB
OpHOLLHOU NONOCTY
obpa3yroT
KULWEYHbIU CTBOJI
(1), Bnaparowmm B
rpyaHou
numdaTnyecKknm
NPOTOK(2).




JIlnmdoy3anbl
rpyaHoun nonocTu

[MTpucTEeHO4YHbIE:

e OxkonorpyanHHblie(1),
 MexpebepHble(2),

° NpeAno3BOHOYHbIE,

° BEpXHue
AanadparmanbHbie(3).

BucuepanbHble:

° nepegHue cpenocCTeHHbIe
(4)

* 3aaHMe cpeaOoCTEeHHbIle

° TPpaxeoOpOHXMaNbHbIE




ITnmdpoy3nbl rpyaHOU NOSTIOCTHU

* B nepegHue
cpepocTeHHble(1)
BrnagarT oTBOAsLLME
cocyAabl oT Anadpparmsol,
cepaua, nepukapaa,
BUJTO4YKOBOM Xerne3bl,
YaCTU4YHO OT NErkux, ot
BepxXHeUu NoBepPXHOCTHU
neYvyeHm.

e 3agHue y3nbl (2)
pacnonaralTcs BAOSMb
rpyaHou aopThl,
nuwieBopa, cooupator
numdyy ot coceaHuXx
OpraHoB.




e TpaxeoOpoHXManbHbIe
BepXHUE N HUXHUe y3rbl
pacrnonararoTcs B MecTe
AerieHna Tpaxeum Ha
rmaBHble OPOHXMW.

* Y KOpHEen nerkux nexart
OpPOHXOrEroYHble
numdpaTtnyeckue y3snbl. B
3TU y3nbl HanpaBnsieTcs
OCHOBHOM TOK NUMdbI OT
Nerkux.

—r -



ITnmdhoy3nbl rpyaHoOu nosiocTur

e OT MONOYHbIX Xenes3
numdaTmnyeckKkue
cocyabl MayT B
rpyaHyro nosiocTb K

e OKONOrpyaANHHbLIM
nMumog aTu4eCcKum
y3nam, B
NoAMbILLIEYHYHO
obnacTtb K

* NNogmbIiweyHbIM(1)
y3riamMm U BBepX K

e OKONOKMHYNYHbIM(2)
y3nam.




INumdpaTnyeckue ysnbl BepPXHUX
KOHeYHOCTeu

* [nybokue nogmbilevyHble cobuparoT
numdy OT KOCTEeWU, MblLlL, CyCTaBOB,
cdhacummn

* [loBepXHOCTHbIE NOAMbILIEeYHbIe Ny

CoOOMpaloT OT KOXU, NOAKOXKXHOU
KIeT4Y4aTKN PYKU

* JlokTeBble nly.



NOAMBILWEYHBIE 1/Y

NOKTEBBIE N/Y



e 3aTbifoYHbIe(1)
e CocueBuagHbIE

INlumdpaTnyeckue y3nbl ronoBbl U LLUEMN.

nuMmdaTtnyeckue ysnbl
riexxat B obnactu
3aTblfIKa no3aau
YIWHON PaKOBUHbI
LLleyHble(2),
OkonoyuwHbie(3),
NMNopobopopnoyHbie(4),

HuxHe4yenrocTHbIe (5)
y3rbl




LLilenHble cTBOSMDI
00beAUHAIOTCA B
APEMHbIe
CTBOJbI:
NMpaBbin(1) u
IleBbIN(2).
JleBbIN ApEMHBLIU
CTBOJ BnagaeT B
rpyaHoOu NpPoOTOK
(3),

paBbin — B
npaBbIn
numdaTnyecKknm
npoTokK(4).




Cene3eHka (Lien) (1.

e PacnonoxeHa B
OpPIOLLHON NMONOCTM,

B 1IeBOM
noppeodepbe, HA
ypoBHe IX — Xl

peodep.




Cene3seHka (Lien).

B Hen pasnunyaror 2 1
NOBEPXHOCTM:

* BbiNyKnas
(amadparmanbHas) (1)
npunexuT K guadgparme

e BUCLlepanbHas
NMPUNEXUT K
BHYTPEHHUM OopraHam
Xenyaky, rneBou nouke,
XBOCTY noaXxernyno4yHou
xenesbl




Cene3eHka (Lien).

 Ha BucuepanbHou
NoBepPXHOCTU
HaxoOsATCcA BopoTa
cerie3eéHKUu — MecTo
BXOoA4a U BbIxoaa
cocynoB.

e BennunHa cenes3eHkKu
3aBUCUT OT
HanoriHeHus ee
KpOBbIO.




BopoTta cene3eHku
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 Cene3eHka
NOKpbITa
OprowmHOM noa
KOTOpOU
HaxoAauTcA
coeguHUTESIbHO-
TKaHHasA Karncyna,
AaroLwWwas BHYTPb
opraHa
neperoponku —
Tpabekynbli (1).




Cene3eHkKa (Lien).

* [lpocTpaHCTBO MexAay
HUMU 3anoJIHEHO
cerlie3eéHO4YHOU
MAKOTbIO TEMHO-
KOPUYHEBOIO LBeTa —
nynbnowu (1).

* B MAKOTU eCTb
CBeTNble Y4acCTKU —
numoaTtnyeckue
donnukynbi(2)
cene3eHKU, BHYTpU
KOTOpPbIX NpOXoaunT
BeTBb apTepuu.




* MMynbna cene3seHKun
obpa3oBaHa
PETUKYNAPHOU
TKaHbIO, B NeTNAX
KOTOpOU
coaepxurcs
bonbLloe
KONin4ecTBO
3PUTPOLUTOB U
nMmogouunToB.




PYHKLUUN Cene3eHKn

* B cene3éHke npoucxoauTt obpaszoBaHue U
pa3MHoOXeHue NMMdQOoLMTOB, KOTOpPbIe
NOCTYNaloT B KPOBb.

B ceneseHke KpoBb 0CBOOOXAaeTcs OT
OTXXUBLUUX IPUTPOLUTOB (Krnagdbulle
3pPUTPOLNTOB).

 CeneseHka - geno KpoBwu,(B Hen BPEMEeHHO
HaKannmBaeTCcA 3Ha4YUTesIbHOe KONM4ecTBO
KPOBMU, KaK B Ne4YeHU N Koxe).



