TEMA:
KPOBOOBPALYEHHWE

KYPCOBAS PABOTA

BbinonHuna: Paumoea .

llpoeepuna: Paxmamoea H.



OpeaHbl KposoobpauweHus. Cepoue
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K opraHam kpoBoobpalleHUs OTHOCATCS KPOBEHOCHbLIE COCyabl (apTepun,
BEHbI, KANUNNsapbl) U cepaue.

Apmepuu — cocyabl, MO KOTOPbIM KPOBb TEYET OT cepaua, 8eHbl —
cocyabl, MO KOTOPbIM KPOBb BO3BpallaeTcs B cepaue. CTEHKN apTepuin U
BEH COCTOSAT U3 TPEX CMNOEB: BHYTPEHHENO0 — U3 NSIOCKOro 3HAO0TENUS,
cpenHero — 13 rmagkon MblLLIEYHON TKaHW U 3NacTUYECKNX BOSTOKOH U
HapYy>XHOro — N3 COeAUHUTENBHOMN TKaHW.




OpeaHbl KposoobpauweHus. Cepoue

KpynHbIM apTepusimM, pacnosioXXeHHbIM PSAOM C cepaueMm, NnpuxognTcd
BblAepXunBaTb 60mnbLLUOE AaBNEHNE, NOITOMY OHN UMEIOT TONCTLIE CTEHKU, UX
CcpegHuin criom CoCToOUT, B OCHOBHOM, 13 3NacTUYECKUX BOSTOKOH. Apmepuu
HeCyT KPOBb K OpraHam, pa3BeTBNATCA Ha apmepuosibl, 3aTeM KPOBb
nonagaet B KaruJsissapbl N 1Mo 8eHyriaM nonagaeTt B 8eHbI.

Kanunnsipbl COCTOAT N3 OAQHOMo Cnos 9HAOTENManbHbIX KMETOK,
PacrnonoXXeHHbIX Ha 6basanbHOM MemMbpaHe. Yepes CTEHKN Kanunnsapos 13
KPOBM B TKAHU AUPAYHONPYIOT KNCNOPOA U NuTaTenbHbIE BELWECTBA, a
NOCTYyNaloT YrMEKNCNbIN ra3 n NpoaykKTbl obOMeHa.

BeHbl, B oTNN4YKME OT apTepuin, MMEKT NosyryHHbIe KrnanaHel, bnarogaps
KOTOPbIM KPOBb ABUXXETCS TONbKO B CTOPOHY cepaua. [laBneHne B BEHax
HebonbLUOE, UX CTEHKM Doriee TOHKNE N Msirkue.



OpeaHbl KposoobpauweHus. Cepoue

Cepdue pacnonoXxeHo B rpygHOWN KreTke
MeXAay Nerkumun, ABe TPETU PacrnonoXeHo
BNEBO OT CPEAUHHOM NNHUM Tena, a ogHa
TpeTb — BnpaBo. Macca cepgua okono 300 r,
OCHOBaHUWE BBEPXY, BEPXYLUKA — BHU3Y.

CHapy»u NOKpbITO OKOSTOCEPLEYHON CYMKOW,
nepukapoom. Cymka obpasoBaHa OByMSA
NNCTKaMN, Mexay KOTOpbIMU HeDosbLLad
MNOSIOCTb.

OaviH n3 nucTkoB obpasyeT arnukapod,
NOKPbLIBAOLLNIA MUOKapd, CepaAEYHYIO MbILLLY.
3OHOOoKapO BLICTUIAET NOSMOCTb cepaua u
obpasyeT KnanaHsbl.

CocTounT cepaue 13 YeTblpex Kamep, ABYyX
BEPXHUX — TOHKOCTEHHbIX rpedcepoull n OByX
HUXHUX TONCTOCTEHHbIX XXes1ly004YK08, NpN4eM
CTEHKa NeBOoro Xernyaoyka B 2,5 pasa Torne,
YeM CTeHKa NnpaBoro Xenyaouka.



3 nériux

Mpaeoe
npeacepaue

OpeaHbl KposoobpauweHus. Cepoue

AopTa

NéroyHaAn
BepxHAA apTepua

nonaa eeHa %
B nérkue

B nérkue

Neeoe

KnanaH
KnanaH
Mpaebii
KENyAoUek

HitkHAA

nonaa eeHa u
Nee b

Kenya04ek

OTO CBA3aHO C TEeM, YTO J1EeBbIN
Xernyagoyek BblbpacbiBaeT KpOBb B
BGonbLION Kpyr KpoBOODpaLLeHNs,
npaBbii — B Marbln KPYT.

B neBon nonoBnHe cepaua KpoBb
apTtepuansHas, B NpaBo — BEeHO3Has.
B neBom npencepaHo-xenynao4koBom
OTBEPCTUN O8ycmeopyYamablil KraraH, B
npaBoM — mpexcmeopdyamaiu. [pn
COKpaLLEHUN Xeryao4vKoB, KnanaHbl
OaBNeHNEM KPOBU 3axXJ10MbIBAKOTCA U
He OatoT KPOBW BbINTU 0OpaTHO B
npeacepaua.

CyXOXUNbHbIE HUTU, NPUKPENTEHHbIE K
KnamnaHam U COCOYKOBbIM MblLLILIAM
XKENyO0YKOB, HE AaloT KnanaHam
BbIBEPHYTbLCS.



B neperopopxe mexay
NPEACEPAURMM M XENYROUKAMM
MOXOAATCA KNANAMMI,
06pPa30BAHHBIC CMBIKAIOUIMMKUCS
CTBOPKAMM,

NO3TOMY OMM NONYMMNM
HO3BANME CTBOPMATHLIX.
A DTH KNANAHLI OTKPLIBAIOTCH
TONLKO

B CTOPOHY XEeNnyaouKkos.




OpeaHbl KposoobpauweHus. Cepoue

AopTa

NéroyHana
apTepuA

BepxHAA

nonan eeHa %
B nérkune

B nérkue
N A A3 nérkmx
) A/-

W3 nérkux NG = [IEr04HaA BEHA
Neeoe
npeacepaue

Mpaeoe
npeacepaue

KnanaH
KnanaH
Mpaebli

Kenyaouer

HiekHAA

nonan eeHa u
Nee bl

KENY A04EK

Ha rpaHuue xenygo4dkos C
NeroyHou apTepmnen n aopTou
HaxoasaTCs KapMallKoBUOHblE
rnosyrnyHHele KnanaHsl. [Npu
COKpaLLEHUN XeSlygo4KoB 3TH
KranaHbl NPWXUMaKTCA K CTEHKaM
apTepun, U KpoBb BblbpacbkiBaeTcd
B aOpTYy U JNlerodHyro apteputo. lNpu
paccnabneHum Xenygoykos —
KapMaLLKN HanoJSTHAKTCS KPOBbLIO U
NPensTCTBYIOT NonagaHuo KpoBu
oOpaTHO B XKenyagouKMu.
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OpeaHbl KposoobpauweHus. Cepoue

Okono 10% kpoBu, BbibpacbiBaeMON fEBbIM XKenyao4ykoM, nonagaeT B
KOpOHapHble COCyabl, NUTaKOLWNE cepaeyHyto Mmblwly. [Npu 3akynopke
KaKoro-To KOpoOHapHOro cocyaa MOXET HAaCTynnUTb OTMUPAaHUE y4acTKa
Munokapga (uHgapkm). HapylieHne npoxogMmMocTu apTepUn MOXET
HacTynNUTb B pe3yrnbraTte 3akyrnopku cocyga TpoMbom nnm us-3a ee
CUITbHOTIO CY>XEHUs1 — crnasma.

PacnoAo>xeHne KOpOHapHbIX
cocyaos cepaua. Obaacts
uHbapkTa MUOKapAa Npu
3aKynopke yyacTka cocyaa
(cnpasa).




[lo0sedem umoau

1. Y10 0OO3HAYEHO Ha PUCYHKE
undppammn 1 — 15?

2. CTeHka Kakoro otaena
cepaua nMmeet HambonbLUyto
ToNWwKnHY? MNoyemy?

3. Kak HasblBaloTCA cocyapbl,
nuTaroLwme cepaeUdHyto
MbILLLY?




Paboma cepdua. Peaynsauus pabomesi

Cwucrtona npeacepauvi Cucrona xenyao4kos Obwas gnacrona

PasnuyatoT Tpu dpasbl cepaevyHon OesaTENbHOCTU: CoKpaLleHue (cucmora)
npeacepann, cucmoria XenyaovkoB n oblee paccrnabneHue (duacmorna).
[1pn yacToTe cokpalleHun cepaua 75 pas B MUHYTY, HA OOUH LIUKIT
npuxogutca 0,8 cekyHabl. [1pn aTom cuctona npeacepaun npogoskaetcs 0,1
c, cucrtona xenygodkos — 0,3 ¢, obwasn anactona — 0,4 c.

MNepemeLleHm CocTosiHMe KnanaHoB

dasbl cepaeyHoro
[JnntenbHOCTb
uukra € KpoBu CtBOpYaThIX [MonynyHHbIX

Cwuctona npeacepann
CwucTtona xenygoykos
Obwasa guacrtona




Paboma cepdua. Peaynsauus pabomesi

Cucrtona npeacepaun Cucrona xenyao4kos O6uwasn gnacrona

Takum obpasom, B 0AHOM uuKne npeacepama pabotatotr 0,1 ¢, a 0,7 —
oTAbIXatoT, Xenyaoykn pabotatoT 0,3 ¢, otabixatoT 0,5 ¢. ITO no3BondeT
cepauy paboTtaTtb, He YTOMMASCH, BCHO XKN3Hb.
[Tpy 0gHOM COKpalleHn cepaua B fIerodHbI CTBOM U aopTy BbibpackiBaeTcs
okono 70 mn KpoBu, 3a MUHYTY 00bEM BbIOPOLLEHHON KPOBW COCTaBUT boree
5 n. MNpun domanyeckom Harpyske Bo3pacTaeT yactoTa U cuna cepaeydHbix
coKpaLlleHun n cepaednbin Boibpoc gocturaet 20 — 40 n/mMuH.

UTto cTyunT B cepaue?






Cpasnum raxue uudpsi:

MO xOXAaALA

KBOAPATHLIA
MUNnNUMmeTp

CKeNeTHON MbllULbI NPUXOAMTCA [0
3000 xanunnspos, Ha xaxawit
MUNNMMETP cepaevHoR mbiwuysi—56000,
TO ecTh Basoe Gonswe.




YcranoBneHo, HTO €CnM CXeNeTHLIE MbILILL MCNONLIYIOT NMLLL
52; xucnopoaa, NOCTABNAEMOro KPOBLIO, FONOBHOR Mo3r—25%, To

cepaue—65-70%. Ba)



Asmomamusi cepoua

CUWHyCHO-npeacepaHbIi
y3en

MNMpencepaHO-Xenyao4KoBbIv
y3en

Hoxkn MNiaca

[axe uszonuposaHHoe cepaue,
NpKn NponyckaHUn Yepes Hero
cu3uorioau4ecKko2o pacmeopa,
CNOCOBHO PUTMUYECKHN
coKkpaulaTbca 06e3 BHELHNX
pasgpaxkeHuin, nog BlnaHneMm
MMMYIbCOB, BO3HUKAOLWMX B
camoM cepaue.

AMnynbCbl BO3HMKAIOT B
CUHYCHO-rpedcepOHOM U
rnpeocepOHO-Xer1ryO04KO8OM
y3rax (BoguTensx putma),
PAacCroNnOXXeHHbIX B MPaBoOM
npegcepaun, 3atem no
npoBoAsLLen cucteme (HoXXKkam
[uca n BoriokHam MNypKnHbe)
NPOBOAATCA K Npeacepansm n
Xenyaoodkam, Bbi3biBas UX
COKpaLleHue.



Asmomamusi cepoua

CUWHyCHO-npeacepaHbIi
y3en

MNMpencepaHO-Xenyao4KoBbIv
y3en

Hoxkn MNiaca

N putmoBoanTenu, u
npoBoasLas cuctema cepaua
obpasoBaHbl MbIWEYHbIMU
Kriemkamu ocoboro CTpoeHus.

Putm paboTbl N30NMpoBaHHOMO
cepala 3aaaeTcs CUHYCHO-
npeacepaHbIM Y3noMm, ero
Has3bIBalOT pUTMOBOAMTENEM 1-r0
nopsiaka.

Ecnn npepeatb nepenayvy
MMMNYNbCOB OT CUHYCHO-
npencepaHoro yana K
npencepaHO-XXenyao4ykoBomy, TO
cepgLie OCTaHOBMUTCSH, 3aTeM
BO30OHOBUT paboTy yxe B
puTMe, 3aJaBaeMoMm
npeacepaHoO-XXenyaoy4KoBbIM
y3I10M, pUTMOBOANTENEM 2-TO
nopsigka.



Pezaynauyus pabomei cepoua

CUWHyCHO-npeacepaHbIi
y3en

MNMpencepaHO-Xenyao4KoBbIv
y3en

Hoxkn MNiaca

HepeHas peaynayus.
[eaTenbHOCTb cepaua, Kak U
OpYrnx BHYTPEHHNX OPraHoB.,
perynmpyeTtcst agmoHOMHOU
(eeczemamueHoU) YacTbio
HEPBHOW CUCTEMDI:

Bo-nepBbIX, B cepaue MMeeTcs
cobCcTBEHHAs HEPBHAsA cuctema
cepaua c pereKkTopHbIMMU
ayramu B camMom cepaue —
MemacumMrnamu4yeckas YacTb
HEepPBHOW CUCTEMBI.

Ee paboTta BuaHa npu
nepenonHeHnn npeacepann
N30NMPOBAHHOIO cepaua, B 3TOM
cllydae ycurnmBaeTca YyacTtoTta u
cuna cepaedHblX COKpaLleHUN.



Pezaynauyus pabomei cepoua

- [poponroeathbin MO3r
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__ CuHycHo-npeacepaHbIi
y3en

MpeacepAHO-Xenya04KOBbI
y3en

= HOXKW MMca

BonokHa
|~ [ypkuHbE

Bo-BTOpbIX, K cepauy noaxoaaT
cumMmnamu4deckue v
rnapacumriamu4yeckKue HepBbl.
NHdopmauma ot peuenTtopoB Ha
pacTaXxeHue B NonbixX BeHax u ayre
aopTbl Nepenaercs B
npoaonroBaTbii MO3I, B LLEHTP
perynsaumn cepoeyHou
OeATEeNbHOCTMW.

OcnabneHnne paboTtkl cepaua
BbI3bIBAETCS rmapacumnamu4ecKkumu
HepBaMu B cocTaBe bny)xaatoLLlero
HepBa;

ycumneHme pa6OTbI cepgua
Bbl3bIBAE€TCA cuMriamu4eckumu
HepBaMi, LEHTPbI KOTOPbIX
pacrnofioXXeHbl B CMMHHOM MO3re.



Pezaynauyus pabomei cepoua

__ CuHYCHO-NpeacepaHbIi
yaen

MpeacepAHO-XeNy[o4KOBbI
y3en

['ymoparnbHas peayrnsayus.

I AN Ha gedatenbHOCTb cepaLua BINSET U
pPAL BeLeCcTB, NOCTyNaloLWwmnx B

KPOBb.

BonokHa
[~ [ypkuHbe

YcuneHne pabotbl cepagua
BbI3bIBAOT adpeHariuH,
BblaensemMbli Haano4Ye4YHnKamu,
MUPOKCUH, BblAeNsieMbIN
LLMTOBUAOHOW XKenes3on, U3bbIimok
uoHos Ca?*.

OcnabneHnne paboTtbl cepaua
BbI3bIBAET auemusixosiuH, N30bITOK
noHoB K™.




[losicHume pucyHoK

Cwucrona npegcepavm

Cucrtona xenyao4vkos

O6wan gnacrtona




[losicHume pucyHoK




Kpyau kposoobpauwieHusi

MuHumarbHoe 8peMsi NosIHo20 Kpy2oobopoma
cocmaernsem 20-23 cek. [lpu amom Ha
rPOXoXX0eHuUe Masio2o Kpyaa KposoobpauwieHus
rpuxoodumcs OKoIo 4 cek, a ocmasibHoe — Ha
rnpoxoxoeHue 60os1bWoeo.




Kpyau kposoobpauwieHusi

bornbwou Kpye Kpogoobpaw,eHns Ha4YMHaEeTCs B
N1eBOM XXenyaoyke, apTepuanbHasi KpoBb
BblbpacblBaeTca B siegyto Oy2y aopmsbl, OT KOTOPOU
OTXOAAT NOAKMIYNYHbLIE N COHHbIE apTeEpUK, HecyLme
KPOBb K BEPXHUM KOHEYHOCTAM U rofioe. OT HMX
BEHO3HAasi KPOBb YEPE3 BEPXHIOK MOSTYH 8EHY
BO3BpalllaeTcs B NpaBoe npeacepaue.




Kpyau kposoobpauwieHusi

[yra aopTbl nepexoanT B OPIOLLIHYO aopTy, OT Hee
KPOBb MO apTepusiM NonagaeTt K BHYTPEHHMM OopraHam
N BEHO3Has KPOBb MO HUXXHeU rnosiou eeHe
BO3BpaLlaeTcsa B npasoe npegcepave. Kposb o1
NMeBapuUTENLHON CUCTEMbI MO BOPOMHOU 8EHE
nonagaeT B NeYeHb, rneyeHo4Hasi eeHa BnagaeT B
HWXXHIOKO MOSYIO BEHY.




. i Kpyau kpogoobpaujeHus

Marnkit kpye kposoobpauieHUsS HAYMHAETCA B
NpaBOM >Kenyao4vke, BEHO3Hasi KpOBb MO
J1e204YHbIM apmepusiM nonagaeT B Kanunnsipsbl,
onneTawowme anbBeonbl Nerknx, NPoncxoauT
ra3oobMeH 1 apTepurarnbHasa KpoBb
BO3BpaLLaeTCs Mo YeTbIPEM /1€204YHbIM 8EHaAM B
neBoe npeacepaue.




KpossiHoe OaesrieHue. CKopocmb Kposu
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ApTepua

ApTepWaneHoe
A3BMNEHWE

MakcmarnbHoe KpoBSHOE AaBreHne co3gaeTcs paboton cepgua B aopte: P
max. — okorio 150 mwm. pT. cT. [locTeneHHO AaBneHne nagaeT, B Nie4eBou

apTepun oHO cocTtaBnseTt okosio 120 MM pT. CT., B Kanunnapax nagaet ot 40
0o 20 MM pT. CT. 1 B NOSIbIX BEHaX AaBreHne HuKe atmocdepHoro, P min. —

00 -5 MM pPT. CT.




KpossiHoe OaesrieHue. CKopocmb Kposu
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ApTepua

ApTepWaneHoe
A3BMNEHWE

B kaxxgom cocyae gaeneHne BO BPEMSI CUCTOSbI (CUCToNnYeckoe) bonee

BbICOKOE, YEM BO BpeMA ONACTOIbI ,EI,I/IaCTOJ'Il/I‘-IeCKOe).

CucTonunyeckoe 1 guactonmyeckoe B nrevyeson aptepumn — 120/80 —
HopMa. [urnepmoHuUsi — CTOWMKOE NOBbILLIEHHOE AaBlieHNe, 2UrnomoHuUs —

NMOHUWXEHHOE.




KpossiHoe OaesrieHue. CKopocmb Kposu
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PasHOCTb AaBneHus B pasnnyHbIX y4acTKkax KpOBEHOCHOMN CUCTEMbI U
obecnevnBaeT ABMKEHNE KPOBM B CTOPOHY MEHbLLENO AaBMNEHUS.

Kpome Toro, nepeaBmxXeHuto KpOBKU MO apTepussM CnocobCTBYET nynbcauns
CTEHOK apTepun. ApmepuaribHbIU ryribc — PUTMUYECcKoe BoSTHoobpasHoe
COKpallleHne CTEHOK apTepuit, Bbi3blBAEMOE BbIBPOCOM NOpLUMK KPOBU B aOPTY.
BonHa cokpalleHnn ABMKETCS No apTepusam co ckopocTbio 10 mM/c, He 3aBUCUT
OT CKOPOCTU KPOBOTOKA N 3HAYNTENBLHO MNPEBLILLAET €ro.



KpossiHoe OaesrieHue. CKopocmb Kposu
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Aopta Aptepuun Aptepuonsl Kanunnspsl BeHbl
M3meHeHne NMHeNHOW CKOPOCTU KPOBOTOKA

MakcnmarnbHasi CKOPOCTb ABUXEHUSA KPOBU — B aopTe, U coctasnsieT go 0,5
M/C, MyrbCOBble BOSHbI CNOCOOCTBYIOT NepeaBuMKEHUO KPOBU MO apTepusm
(«nepndpepunyeckure cepaua»). B kanunnapax npocseet cocygos B 1000 pas
bornbLue U ckopocTb KpoBu, cooTBeTcTBEHHO B 1000 pa3 MeHbLLE U
coctasngdet 0,5 mm/c, BCA KpOBb U3 Kanunniapos 60nbLIOro Kpyra
KpoBooObpalleHns cobmnpaeTcs B ABe MNosible BEHbl M CKOPOCTb CHOBA
yBenuymaetca go 0,2 m/c.



KpossiHoe OaesrieHue. CKopocmb Kposu

N
A

0
AopTta ApTtepun Aptepuonsl Kanunnspsl BeHbi
MN3meHeHne NnHENHON CKOPOCTU KPOBOTOKA

[BWXXEHWNIO KPOBM NO BEHAM CMOCODOCTBYET Pa3HOCTb KPOBAHOIO AaBreHus,
COKpalLleHne CKerneTHOM MyCKynaTypbl, OKpy»atoLen BeHbI, KnarnaHbl BEH.
Kpome Toro, npun nepenonHeHnn BeH NPOUCXOANT NX Nynbcaums, HO ee
YacToTa He coBMnadaeT Cc YacTtoTon bueHust cepgua (He nyTaTb C

apTepuanbHbIM NynbcoMm). Ecnn cTeHkn BeH cnabdble, BO3MOXHO BapUKO3HOE
pacLuMpeHmne BEH.




Pezynsauyus rnpoceema cocyo0os.

-

B cocTtosiHum nokost okono 40% kpoBwu
HaxXoOUTCS B KPOBSHbIX 0ero —
cerie3eHke, nevyeHun, Koxe. KpoBb B HUX
NN NOSTHOCTbLIO BbIKMOYaeTcAa U3
LIMPKYNSALUUK, NN KPOBOTOK NPOUCXOANT
OYeHb MeaneHHo.

Kpome Toro, B HepaboTatoLlem opraHe
4acTb KanunIsipPoB 3aKpbITa, KPOBb B HUX
He nocTtynaet. B paboTatolem opraHe oHu
OTKPbIBAIOTCH, B HUX MOCTYMNaeT KPOoBb,
[laBrieHne B KPOBEHOCHOW cucTeMe najaer.
Kpome Toro, yBenn4mBaeTcsi KOnM4ecTBo
YITIEKUCIOro rasa B KPOBU. B KpynHbIX
apTepusaiX U B YCTbE MOMbIX BEH HaXoaATcs
peLenTopbl, perucTpupyloLlime nageHme

[ aBIieHns N XxeMopeLenTopsl,
yrnaBnuBaloLmMe n3aMeHeHne XMMN4eckoro
cocTaBa KpOBM.



Pezynsauyus rnpoceema cocyo0os.

NHdpopMmauma nepegaetca B Npo4onroBaTbivi MO3rK, B LIEHTP CepaeyHo-
cocyamnctoun gearenbHocTn. CocyooasuraTeribHble LEHTPbI YCUMBaKOT
cuMnaTtnyeckoe BrnuaHMUE Ha COCYyabl KOXWU, KULLEYHMKA U CEeSle3eHKY,
ycunmneaeTtcs paboTta cepgua.

EcTb cocydocyxuearowue n cocyoopacuupsirouiue HepBbl.
Cumnarnyeckne HepBbl OKasblBalOT COCYOOCYXMBaOLLLEe eNCTBME Ha BCe
cocyfbl, KPOME CKereTHbIX MbIlL U Mo3ra. Vx nepepeska (onbiT bepHapa)
Y yXa Kporunka npmMBoguT K pacLUMPEHUIO COCYO0B, NOKPACHEHMIO yXa.

['ymoparnsHas peayrnsayus: TrueTaMunH, Hegoctatok O,, n3bbiTok CO,,
arikorosib — pacLIMpsT cocyabl, HAKOTUH, MOBPEXAEHNS N agpeHanuH —
CyXalror.



JlnmdpaTtmnyeckaqa cucrema

BolgenatoTt Tpu 3BeHa: numdartmnyeckmne
Kanunnsapbl, cocyabl N NPoTokn. B
numdarTmyeckne kanunnapbl PuUsTpyeTcsd
TKaHeBas XWOKOCTb, 0bpasys numay.
Kanunnnapbl cnmBatotca n obpasytoT
numdarnyeckne cocybl, CHabXXeHHbIe
KranaHamu.

[1o nx xoQy nmeroTca numdpaTnyeckmne yanol
(okorno 460), ckonneHust nx Ha Lwee nog,
HUXXHEN YeSToCTb0, B NOAMbILLEYHbIX
BnagnHax, B naxy, JIOKTEBbIX N KONEHHbIX
narmbax, opyrmx mecrax.




NumpaTnyeckaa cucrema

B yanax numda npoTekaeT rno y3kum wenam —
CUHYycaM, rae 3a4epXnBatTCA U YHUYTOXAKOTCSA
nuvdounTamMmmn YyyxxepogHole Tena.

Jlnmdpa oT HOr 1 KNWeYHUKa cobupaeTtcs B
NeBylo-, OT NPaBOW CTOPOHLI Tera — B NpaByo
NOAKITHOYMNYHYIO BEHDI.

JTnmdpba He coaepXNT apUTPOLINTOB,
TPOMOOLNTOB, HO B HEN MHOIO NUMMOLIUTOB.




JlnmdpaTtmnyeckaqa cucrema

CBepTbiBaeTCcs MeasieHHO, ABWXKETCA 3a CYET
COKpaLLEHNSA CTEHOK KPYMHbIX
nMmdaTrUyYeckmx cCocyadoB, HanMYns KranaHos,
COKpAaLLIEHNA CKENETHbIX MbILLL,
npucacbIBatoLLIErO AENCTBUSA FPYyOHOIO
nMmdaTUyYeckoro NpoToka npu BAOXe.

PyHKUMKN; OONOMNHUTENbHAA TpaHCNopTHas
cuctema, CoaepXnT MHOro NMMJQOLNTOB U
oTBeYaeT 3a UMMYHUTET. [ponasa yepes
numdaTnyeckue yanbl oYnLLEHHAs OT
MWUKPOOPraHM3mMoB NnM@a Bo3BpaLlaeTcs B
KPOBb.




NumpaTnyeckaa cucrema

Jumparngyeckne Cocyanl I'pyanoi ITonocTH

TKAHERASA JKHAKOCTD o IIeK BelecTBa ynauaercs. Bea
Jmvda u3 Balmmx pyk ¥ rpysHoil OYHIL eHHAA HHIKO0CTH ITp0X0-
KJIeTKH ITp0TeKaeT CKBOGh JIHM- IUT Yepe3 OBa (oub Ui -
daTIryecKHe y3JbI 110 BCeMy Tely.  ¢aTid. cocyra BBalueii rpynHoii
BHYTpH KaxkIoro JemMdaTHyeckoro KJeTKe: I'OpPJ0Boi KaHal H Ipa-
y3ma Jmva QLG TpyeTca H M3JM-  BbIH JuiMdaTiy. KaHal.

JymadaTiry. cocympl ITpaBpri Bryrpennas
5 Baunet pyk ¥ rpymmoi JMdaTHy. OBEpPXHOCTB=|
KIIETEH FHHIFDCTE MANATaeT B KPOER KaHaa m@am‘{.
Ja
N/ ~
7 £ &j\,\ Ghits = i FUp.lIOBUH
s %3 = K
3o0Han , =
merea - uMpaTH.
P Ao P
25 W5 ; .,-v. HAXOMATCA
Cepmue % 1\ > “;{ - ety
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[loemopeHue. lNponyuweHHkle criosa:

[laBrieHne B aopTe B MOMEHT COKpaLLeHUS XKerygo4yKoB Noy4nsio
Ha3BaHue (), unu (_) aaBneHus.

[laBrieHne B aopTe B MOMEHT paccriabneHns xenyaoykoB HasblBaeTCs
(), nnn (_) baBneHnem.

[MTpyn npoxoxaeHnn KpoBK No cocydam, AaBfieHNe CHUXKaeTCH, caMoe
HWU3Koe aaBreHne B (_), OHO OOXO4MUT A0 -3 MM PT.CT.

CTOMKOE NOoBbILLEHNE KPOBAHOIO AaBrneHna HasbiBaeTcs (),
NOHWXeHne nasneHns — ().

MakcumarnbHas CKOpOCTb TOKa KpoBU B (_), OHa cocTaBnsieT oKosio ()
Mm/Cex.

MuvHMManbHasa CKOPOCTb TOKa KpoBM B (_), OHa paBHa (_) MM/Cex.
CKOpOCTb NyNbCOBOM BOSHbLI ropa3ago 6orbliue MakcumansHON
CKOPOCTW TOKa KPOBW 1 cocTasndeT (_) M/cek.

CocynoasuraTernbHbIn LEHTP HaxoauTesa B ().



[loemopeHue. lNponyuweHHkle criosa:

9. YronbHas 1 MOMNOYHast KNCNOTbl, FTMCTaMWH U HEQOCTATOK Kncnopoaa ()
KPOBEHOCHbIE COCYAbl, OKa3biBasi ryMopasnbHOe BIINAHME.

10. [1Bm>KeHUIO KpOBK MO BEHaM B OAHOM HanpasfeHum cnocodbcTeyoT (),
(), v cokpaiyeHue ().

11. HUKOTUMH BbI3bIBAEeT CTOMKOE () KPOBEHOCHbLIX cocyaoB Ha Bpems o 30
MWHYT, YTO NPUBOAUT K (_) KPOBSAAHOIO JaBNeHus.

12.Tpwn 3axnonsiBaHun () NponcxogmtT oTMUpaHMe ydacTka cepaevyHomn
MbILLbl. OTO 3abonesaHne HasbiBaeTcs ().

1.
2.
3.

YTo 060o3HaveHo umnpamm 1 — 4?

Uem obpasoBaHa npoBogsilias cuctema cepaua?
UTo nponsonget, ecnv Bo30yxaeHne He byaet
nocTtynaTb OT pPUTMOBOAMTENS NEPBOro nopsiaka?

B nsonnpoBaHHOM cokpaluaroLiemca cepaue
NoBLILLIEHHOE AaBrneHne B aopTe. Kak aTo ckaxeTcs
Ha paboTte cepaua? Ecnu noBbILWEHHOE AaBMEHNE B
npaBoM npegceanmn?

UTo Takoe meTacumnaTnyeckasa HepBHas cuctema
cepgua?



[loemopeHue

Kakne cocyabl HasblBaloTCAa apTepusmmn? BeHamn?

Kakne Tpu crnosi pasnuyatroT B apTepusix, BeHax?

Kakne KpoBeHOCHblE COCyAbl UMEIOT KanaHbl, A4nga 4ero?

Kakon otoen cepgua nMmeet Hanbosee TONCTY0 MbILLIEYHY CTEHKY?

Kakon knanaH HaxoguTcsl B NpaBoOM npeacepaHo-Kenyao4koBom

OTBEPCTUN?

Kakne knanaHbl He NO3BOSAIOT KPOBU BEPHYTLCA 06paTHO B cepaue?

Kakne knanaHbsl UMeTca B NpaBon NONoBMHE cepaua?

Kakne knanaHsl UMeoTca B NeBOW NONOBUHE cepaua?

B kakux otgenax cepalua BEHO3Hasa KpoBb?

10 YTo nponcxoauT ¢ KnanaHamMmm BO BPEMSA CUCTONMbI Nnpeacepann?

11.4YT10 NponcxoanT ¢ KnanaHamm BO BPEMSA CUCTOSMbI XXeNnya4o4koB?

12.4T10 nponcxoauT C KNanaHamm Bo BpemMsa obuien gmacTtonbl?

13. CKOMbKO BPEMEHU NPOAOITKAETCA CUCTOSNA NPeacepann, Kenyoo4kos,
obLas gmacTona npu YacToTe COKpalleHuin cepaua 75 yoapos B
MUHYTY?

14.Toe B ronOBHOM MO3re pacrnonoXeHbl LEHTPbI, perynupytowmne paboty

cepaua 1 NPOCBET KPOBEHOCHbLIX COCya0B?

abkowbhE
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[loemopeHue

15. Kakue HepBbl yCUNIMBAIOT U Kakne TOpMo3AT paboTty cepaua?

16. Kakne MoHbI yCunmneatoT, Kakne TopMo3daT paboTy cepgua?

17.Kakne ropMmoHbl ycunmneatot paboTy cepgua?

18. HasoBuTe cocyabl Manoro Kpyra KpoBoobpalleHusl, CBA3aHHbIE C
cepauem.

19. HaszoBuTe cocyabl 60MbLLIOro Kpyra KpoBoobpalleHusi, cBsi3aHHble C
cepauem.

20. B kakux cocygax makcumarsribHoe 1 MMHMMaribHOEe KpoBSHOe AaBrneHne?

21.Kak Ha3blBaeTca 3aboneBaHne, cBA3aHHOE C NOBbILLIEHHbIM KPOBSHbIM
nasneHnem?

22.B aopTte noBbileHHOE KpoBsHOe aasreHne. Kak otpearupyet
aBTOHOMHad HepBHaa cuctema?

23.B nonbix BeHax noBbilleHHOe aasneHue. Kak otpearmpyet aBTOHOMHasd
HepBHasi cuctema?

24.B kakux cocygax MmakcumarsribHas CKOpocTb KpoBun? MuHnmanbHas
CKOPOCTb?

25.4Yemy paBHa MakcumansHasa cKopocTb KpoBn? MuHnmanoHas?

26.4Yemy paBHa CKOPOCTb NMYrbCOBOW BOSHbI?

27.Yem obpasoBaHa numdparnyeckasi cuctema?



