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O®YHKUMNOHAJNIbHAA
AHATOMUWA CEPOEYHO-
cocyamctoum CUCTEMBDI
CEPAOLUE

APTEPUAJNIbHAA CUCTEMA
BEHO3HAA CUCTEMA

NTNMPATUYHECKAA CUCTEMA




CEPAEYHHO-COCYAUCTAA CUCTEMA

KPOBEHOCHAA NTIMMOATUYECKAA
CUCTEMA CUCTEMA
|
APTEPUA/IbHASA BEHO3HAS
CUCTEMA CUCTEMA




®YHKLUWU CEPOEYHO-COCYOUCTON CUCTEMBDI

/
YYACTUE B TPAHCINOPTHAA
TASOOBMEHE dYHKUUA
NOAAEPHAHUE YHYACTUE B
TOMEOCTA3A OBMEHE BELLIECT

/4




BOJIbLLUOW KPYT

MA/bIN KPYT

CEPAEYHbIN KPYT

KPYI'h KPOBOOBPALLEHUA

e HauuHaetca AOPTOW B neBom
KeNyA0UKe

¢ 3aKaH4uBaetca NOJIbIMKA
BEHAMMW B npaBom npeacepamu

e HaunHaetca JIETOYHbIM
CTBOJIOM B npaBom Kenygouke

¢ 3akaH4ymBaetca JIEFTOYHbIMU
BEHAMMW B neBom npegcepanmn

¢ HaunHaetca BEHEYHbIMUA
APTEPUAMMW oT nykoBuLpbl
AOPTDI

¢ 3akaHuymnBaetca BEHEYHbIM
CMHYCOM B npaBom
npeacepanmu




aBonoLuusA NPEACTABNEHNA O CUCTEME
KPOBOOBPALLEHUA

» Onucan 6oabwoii u mansili Kpyeu
KposoobpaweHus

» [loKasan, ymo cepoye A6a9emcsa AKMUBHbIM
Ha4yasao0M u YeHmpom KpoeoobpauwjeHus, U Ymo
30KAI04aIOWAACA 8 Op2aHU3Me MaAcca Kpoeu

0o/miHa eo38pawameca o6pamHo e cepoye
BobisicHusn eonpoc o HanpassaeHUuu 08UXEHUS Kpoeu
U npeOHa3Ha4YeHuUU KaanaHoe cepoya, obvacHun
UCMUHHOe 3Ha4yeHue cucmosbl U ouacmonvl
Mokasan, ymo yupKynayusa Kpoeu obecneyusaem
MKaHU numaHuem, u m.o

— y: EXERCITATIO

| NATOMICA DE i

Yunbam Mapeen ; POl coRDIED SR il
(William Harvey, 1578-1657) i 9';';15,;‘{,9,;@:‘51’,’,.:;’&“ 1k AHaTOMUYyecKoe

uccrnegoBaHue o

ABUXEeHUU cepaua n

KPOBU Y XUBOTHbIX,
1628




aBonoLuusA NPEACTABNEHNA O CUCTEME
KPOBOOBPALLEHUA

MARCELLVS MALPIGH]

» [Mepebim npumeHuUsn MUKPOCKON 014 U3y4yeHus
cmpoeHus Mmo32d, cem4yamku, Hepeos, cesne3eHKU,
noyek u op.

Ucnone3ya mukpockon co 180-KpamHbim
ysenuyeHuem, onucan (1661) cemb KanunaapHouIX

cocy008, CoOeOQUHAIWUX apmepuu ¢ 6eHAMU, Ye20
He yodanocb coenameo Y.[apeero, omKpbiswemy
KpoeoobpauweHue.

B 1666 Haba0an novyevyHvie KOHAAbYbLI U
cghopmynupoean nepevie npeocmassieHUs o
moyeobpaszosaHuu

Mapuyenno Manbnuru
(Marcello Malpighi,
1628-1694).



HAPYXHOE CTPOEHUE CEPOLA




CTPOEHUE KAMEP CEPAOLA




KINAINAHbI CEPOLUA




OKONOCEPOEYHAA CYMKA




NMPOBOOALLAA CACTEMA CEPOLUA

Cxema cmpoeHusi npoeodsiwel
(ampuoeeHMpuKynsipHoll) cucmemMsbl
cepdua:

1 — CUHYCHbIU (CUHOAYPUKYISPHbIU) y3erl;
2 — MexXrpedcepOHkIU rny4ok (baxmaHa);
3 — ampuoB8eHMPUKYIISIPHbIE COEOUHEHUS;
4 — ampuoBeHMPUKYSPHbIU ny4Yok [uca;

5 — nneeas Hoxka rny4yka luca;

6 — sieeasi 3a0HsIs 6emeb;

7 — npaeas Hoxka luca;

8 — ampuoB8eHMPUKYNspPHbIU y3erl;

9 — mMeXxy3r1o08ble rposodswue mpakmal
(baxmaHa, BeHkebaxa u Toperns)




CTPOEHUE APTEPUANBbHOW CTEHKWU

e cocmoum u3 3HOomenus,
o0 KOMopbIM
PAcCrosnoxeHsol
cybaHoomenul u
B8HYMPEHHSAA
anacmu4yeckas membpaHa

® cod0epxcum cnou
Heuc4yep4eHHoU

CPEAHHH mblleYyHou mKaHu
OBOJIOYKA (muoyumei),
yepedyroujuecs ¢

anacmu4vyeckumu
80s/10KHAMU

® npedcmasnsaem coboli
HAPYXHAA MmunuyHyro

OBOJIOYKA coeo0uHUMenbHOMKAHHYH
0605104Ky




TONOINPA®PUA APTEPUATIBbHBIX COCYNOB

» Boidarowulica buonoz2, aHamom, aHMpPononoe,

epady, nedazoe.

» Takxe ussecmeH KaK co30amesnb meopemuyecKol
¢YHKYUOHAAbHOU aHamMomMuu 8 naseoHmosoz2uu,
Hay4yHoli cucmembl (hu3uyecKko20 eocnumaHus, u
npozpeccusHbulil obwjecmeeHHbIli Oeamensb Poccuu.

JNIECTADT
MeTp ®PpaHueBnY
1837-1909



TONOINPA®PUA APTEPUATIBbHBIX COCYNOB

3aKOH HaMKpaTqaﬁLuero PaCCTOAHUA.

e ApTepun cneaytoT No Kpatyanwemy nyTu. M3BUAUCTOCTb M apKagHOCTb He
CBOMCTBEHHbI KPYNHbIM U CPEAHUM apTEPUAM.

e OCHOBHOE 3HaYeHMe UMeeT He OKOHYaTe/IbHOe NOoJI0XKeHue OpraHa, a
MeCTO ero 3aK/1aaKkny 3apoapbliLla.

B cooTBeTcTBUM C TpeboBaHMEM KpaTyalLLero nyTm aptepum
Ha KOHEeYHOCTAX M3OMpatoT crmbaTeibHY0 NOBEPXHOCTb.

3aBMCUMOCTb YMCAa MarmcTpasibHbIX apTEPUIA OT OCEBDIX
dbopmaumnm ckenera.

OaHOM NneYeBOM KOCTM COOTBETCTBYET OAHA n/ie4yeBas
KOCTb, IBYM KOCTAM Npeanaeyba — Be apTepumn: ny4eBan 1
JIOKTeBasA.




TOMNOINPA®UA APTEPUATIBHbBIX COCYOOB

B 06/1acTM CycTaBOB KOHEYHOCTEM OT MarncTpanbHbIX apTepui
OTXOAAT MHOXECTBEHHbIE BETBM, 0OpasytoLMe BOKPYr CycCTaBoB

1 CnneTeHuaA.

. e CycTaBHble CeTM NMUTAIOTCA OT HECKOIbKMX UCTOYHMKOB, OHW UMEIOT HECKOJIbKO C/1I0€eB
(noBepXHOCTHbIM U ryBOKKMIA). ITO BarKHOE NpucnocobuTesibHOe YCTPOCTBO, 3a4a4a
KOTOPOro — KOMMEHCUPOBaTb BO3MOXKHOE HapyLLeHNe KPOBOTOKA NPU MeXaHUYECKOM
COABNEHUN BO BPEMS ABUMKEHUINA.

B aucTtanbHbIX, bonee noaBuM*XHbIX OTAENNaX KOHEeYHoCTeM
o6pa3yr0Tc;| apTtepuazabHble Ayrn 1 BEHO3HbIE CNNETEHUA.

BONbLNHCTBO KPYMHbIX U CPEAHUX apTEPUIN CONPOBOXKAAOT
napHble rMyboKue BeHbI C MPOTUBOMONOMKHbIM KPOBOTOKOM.




TOMNOINPA®UA APTEPUATIBHbBIX COCYOOB

/.

Y TpybyaTbIX U NOAbIX OPraHOB MArncTpasibHble COCyAbl PACMONOMKEHbI NO
ANMIHHUMKY, @ OT HEro NoZ NPSMbIM YIZIOM OTXOAAT CerMEHTapHble apTepun.

Y napeHXMmaTo3HbIX OPraHOB Pas3INYMMbl 3 TUMa KPOBOCHAOKEHMA: TUN C
BXO40M apTepUMn Yepes BOpoTa (MoYKa), TMN CO MHOTMMM BXO4AaMWN apTepuii
(MbIWLbI, NOYKA) M TUMN C OXBATOM OPraHa apTepUAMM MO NOBEPXHOCTU U
nepneHANKYNSPHO OTXOAALLMMM BETBAMM B TOJILLY OpraHa (WuMToBMAaHanA
Xenesa).

BHYTpM NapeHXNMMaTO3HbIX OPraHOB KPOBEHOCHbIE COCYAbl pacrnosaratoTcAa B
TpéX B3aMMHO nepneHanKyaapHbIX NAOCKOCTAX.

Yem nyylie passBuTa BHYTPMOpPraHHas ceTb, Yem 60/blUe COCYA0B NPUXoaunTca
Ha 1 cm2 eé nnowaan, Tem 6osee BbipaxkeHa PyHKUMOHANbHAA 3HAYMMOCTb
opraHa.



TEMOMUKPOLUUPKYINATOPHOE PYCIO

TepmuHom TMLUP BblparkaeTca MHTerpayma MMKpPOCOCYA0B, YY4aCTBYHOLMX
B 0bMeHHbIX npoueccax. Bce anemeHTbl TMLP BbICTYNAtOT KaK Y4aCTHUKM
KONIJIEKTUBHOTIO NpoLecca — MUKPOLMPKYNALUN.

NPEKAMUNAPHDIE KPOBEHOCHbIE NOCTKAMUNAPHBIE BEHY/IbI

APTEPUO/bI KANMUNAPLI BEHVY/bI




FTEMOMUKPOLUUPKYNATOPHOE PYCIO

Bce komnoHeHTbl TMUP cknaabiBatoTca B cBOeOOpa3Hbie ANA KarKaoro
opraHa cTpyKtypHble eanHuubl — AHTMOHbI uan MOAYJIU, KoTopble
bopMUpPYIOT COCYANCTbIE CETU, 0OPA3ya TPEXMEPHYHO MUKPOCOCYAMUCTYIO
apMmaTypy opraHa. 3Tn ceTn opraHocneunduyHbl, TO €CTb B KaXKA0M
opraHe obHapy*uBatoTca cBou npusHakm MMLUP: ryctota Kanmnnsapos,
BapnabenbHOCTb apPXUTEKTOHNKU, cBOeobpa3me mexaHM3mMoB
NPOHULAEMOCTU CTEHOK COCYyA0B.



CTPOEHUE CTEHKUW BEHDI

UHTUMA aprepus

meaua

afBeHTUuUmA




OCOBEHHOCTHU CTPOEHHUSA BEHO3HOHU CTEHKH

Proe. 9. CxemMa BeHO3HOIO KJIamaHAa:

i — ocHoBaHHne; 2 — NpHKpPeEIUIeHABIH Kpaii

1. N pe06f| dAidHNE 3NaCTUHECKUX CTBODEH; 3 — CBODGONHBI Kpaif CTBODKH,

4 — DOMOK CTBOPHM; D — KOMUCCYDPAJBHOE

BO/IOKOH H a,£l, Ko1lareHoBbiMH BO3BHILIEHIE; 6 — HIanmaHHbBIE cUHYyC, 7 —
KJAODAHHBIA BaJIAK

2. Hannyme BeHO3HbIX KN1anaHOB
G




TUMNblI BEHO3HbIX COCYNOB

MATUCTPA/IbHbIE BEHbI

PacnonaratoTca cornacHo CermeHTapHoOMY
CTPOEHUIO opraHa (B nevyeHu, NErknx, NoYKax).

CNNETEHUEBUOHDbIE BEHbI

AHTUMNOAbI MArncTpasbHbIX BeH, 0bycnaBnmBatoT
'YCTOTY BEHO3HOTrO pycna (B MblllLaXx, CTEHKe
XKenyaka).

APKAAHDbIE BEHbI

MmetoT 3HaYeHMe B NepepacnpeaeneHnmn Kposu,
BaXHbl B LLlENN MeXCUCTEMHbIX aHAaCTOMO30B (B
OpbIXKENKE KULLKK).




TUMNblI BEHO3HbIX COCYNOB

KABEPHO3HOMOAOBHbIE BEHO3HbIE B/IOKWU B
NOYEYHOM IOXaHKE, MOYEBOM MY3bipe, NELLLEPUCTBIX U
rybyaTom Tenax nosioBbIX OPraHOB - OT/INYAKOTCA
TOHKMMWM CTEHKAMU, BONbLIMM ANAaMETPOM, OHU
B/INAIOT Ha reMOANHAMMUKY.

CNMUPAIbHLIE BEHbI (B cTeHKe maTKu).

OTAnyaroTCcsa CNOCOBHOCTBLIO K BbICTPOMY 3aKPbIBAHUIO
NPOCBETA, NPEKPALLEHMIO KPOBOTOKA NpU
OTTOPXKEHWUM YaCTU CAU3UCTOMN 0HON0YKMN.

AOPOCCE/IbHbIE BEHbI (B Hagnoye4yHUKe) cHabXeHbl
AONO/IHUTE/IbHON MYCKYNaTyPOWN B BUAE MAHXKETOK,
Mmy@PT. CnocobHbl NepeKpPbIBaTb TOK KPOBMU
NoCpeacTBOM MbILLEYHOW OKK/IHO3UN BEH.




TUMNblI BEHO3HbIX COCYNOB

BOPCUHYATDLIE BEHbI (B cocyancTbix cnaeTeHmnAx
ro/IOBHOrO MO3ra, B COCyANUCTON 000/104Ke
rna3Horo A6,10Ka). Ana HUX XapaKTepHo
pa3pacTaHne MenKux NPUTOKOB Ha NOBEPXHOCTMW.

BE3MbILUEYHbIE BEHbI (annnonyeckue,
remoppounaasnbHble, CUHYCOMAHbIE). BbInonHAOT

AENOHNPYIOLLYIO GYHKLUMUIO.




3AKOHOMEPHOCTW PACINPEOENEHNA BEH

nyboKue BeHbl CONPOBOXAAIOT apTepumn

2. MoBepXHOCTHbIe BeHbl CONPOBOXKAaIOT
KOXXHble HepBbl

3. BeHO3Hble cnneTeHnA 0bpasyroTca Ha
BHYTPEHHUX OpraHax, MeHAIoLWMUX CBOU
o6bem n pacnonaratoTca B HECKO/bKO
cnoes

4. B nonoctu yepena ecTb BEHO3HbIe
CUHYCbI, AUNJI03TUYECKNE BEHbI U
BEeHO3Hble BbIMYCKHUKMU



BEHbI BOJIbLLOIO KPYI'A KPOBOOBPALLEHUA

{
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BEHO3HbIE CUCTEMDI

\

f

CUCTEMA
BEPXHEM
Nnonou
BEHbI

\

f

CUCTEMA
HUMHEWN
NoOI0OU
BEHbI

N

CUCTEMA
BOPOTHOU
BEHbI




MEXKCUCTEMHDbIE BEHO3HbIE
AHACTAMO3bI

A\
f

MOPTO-KABA-
KABA/IbHbIN
AHACTAMO3

\

A

NOPTO-
KABAJIbHbIE
AHACTAMO3bI

J

A\

KABA-
KABAJIbHbIE
AHACTAMO3bI

S

J




dYHKLUANA
NTMMOATUYECKOUN CUCTEMDbI

1. peHaxHaa pyHkyusa — 10 — 20% mkaHegoz0 punbmpama
gcacblgeaemcs 8 numgpamu4yeckoe pycrso, a 80 — 90% - s
8E€HO3HOE.

2. Pe3opbyuoHHasa pyHKyus — emecme ¢ numeoou —
becusemHou Xudkocmbto, 651U3KOU Mo cocmaey K rnia3me Kpoesu
U3 mKkaHel 8bI800sAMCs KOJIIoOUOHbIe pacmeopbl berikos,
npodykmel obMeHa seuwecme, UHOPOOHbIe Yacmuubl, MUKPOOHI,
20PMOHbI, MUEMeHMHbI.

3. Jlumgponoamu4yeckasi, 6apbepHasi, UMMYHHasi QYHKUUS .

4. lumgpamuyecKkue cocyObl Mo2ym ClyXumb nymsamu
pacnpocmpaHeHUSsI pakKo8bliXx K1emoK (JTUMPO2eHHbIU Nymak
MemacmasaupogaHus).



3BEHbA MTMM®ATUYECKOWU CUCTEMDbI

NTNMMOATUNECKUE
KAMUNNAPDI

BHYTPUOPIAHHbIE
NNMMOATUHECKUE
cocyapbl

BHEOPTAHHbIE
NTNMMOATUNECKUE
cocyabl (MTMM®AHTUOH)

NTNMMOATUYECKUE
CTBO/1bl U MPOTOKH




NTMM®ATUYECKUN KANUNNAPBLI U COCYab

CTPOEHWe CTeHKU apTepuK, BeHbl U NUMGaTUYECKOoro cocyaa BEHyNa  KNEeTK« aprepuona

Numdatuueckue Kanunanapbl

OTCYTCTBYIOT B MO3re, INa3HOM
‘ . . numdarn-
Abnoke, BHyTpeHHEM yXe, KPOBEHOCHLIN YECKUI
INUAEPMUCE KOXKU, INUTENUM idisiadiid S Kanunnap
CM3UCTBIX, XPALLAX, KOCTHOM MO3re,

nnaueHTe n cenesénke.




JIMM®PAHTMOH

NUMOAHITUOH - cTpyKTypHO-
bYHKUMOHaNbHaA egMHULA
NMMPATUYECKOM CUCTEMBI.

Ha pucyHKe cxema cTpoeHua
nnmoaTtmyeckoro cocyaa:
1 — AMmdaHrnoH,

2 - KNanaHbl.




NMMM®ATUHECKUE CTBOJIbl U MPOTOKW




NTMMPATUYHECKUE Y3Jibl




OYHKUUU TMMPATUHECKUX Y3J10B

1. 3awumHo-uMMyHHas - ebipabomka
aHmumesn, akmuesauyus B -
aumepoyumos.

2. lpodykuyus numgpoyumoasa.

3. bapbepHo-bunbmpayuoHHas
pYHKUUsI: «3a0epxKa» u
«nepepabomka» aHmuz2eHoas.
Jlumgpoy3nbl sensromcs
MexaHu4YecKuMu u buosioecu4yecKkumu
punbmpamu numMesl. THdeCKHe

4. «Momopbi» numMm¢pomoka —
qumMpoy3snbl uMerom e KarncyJse
3jlacmu4YecKkue U MblWe4YHble 80JIOKHA.




Cnacubo
33 BHUMaHuel



