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I'VTABA 1

OYHKINOHAJIBHASAA AHATOMMUA
JUMPATUYECKOMW CUCTEMBbI

1.1. O0mui njIadH cTpoeHus, PyHKIUsS JUMPATHIECKOH CUCTEMbI

JlumpaTrueckasi cucreMa SBISETCS Ba)KHOM COCTABHOM YacThbIO COCYIHUCTOM
CUCTEMBI, KOTOpasi BKJIIOYAET B ce0s MyTH TpaHcnopTa JuMdsbl (TumpaTuyeckue Ka-
NWUISAPBI, COCYABI, CTBOJBI, IPOTOKH) U JuMdaTrueckue y3ibl. llepBbie cBeaeHUs
o imMbaTtuueckux cocynax otHocsaTcs K XVII cronmeruro. Jlonroe BpeMs 3HaHUS
0 CTpO€HMU U (GYHKIUH JIUMQPATHUECKOH CHUCTEMbl HE HAXOIWJIW MPUMEHEHHUS B
npakTuke. JJaHHbIX 0 CTPYKTYpe U PYHKIUAX TUMPATHIECKON CUCTEMBbI B y4eOHOU U
Hay4YHOU JIUTEPATYPE UMEETCS ropa3/io MEHbLIE, YEM O KPOBEHOCHOM cUCTEME. DTO
CBA3aHO C OOJBIIMM AaHATOMHYECKHUM BapbUPOBAHUEM, MHOTr000pa3uemM (yHKIIMMA
TUM(paTHUIECKONH CUCTEMBI, @ TAaKXKE CO 3HAUMTEIbHBIMA METOJ0JIOTHUYECKUMH TPY/I-
HOCTSIMH B €€ U3YUYECHHUH.

B nacrosimee Bpemsi Giarojapsi TpyAaM NPEUMYIIECTBEHHO OTE€YECTBEHHBIX
yueHsix — [.M. Hocudona, JI.A. XKnanosa, B.B. Kynpusinoa, FO.1. bopoauna,
M.P. Canuna, B.A. bopucoBa 1 1X MHOTOYHCIIEHHBIX YUEHUKOB CTPOCHUE TUM(aTH-
YECKOM CHUCTEMBbI MOMOJHUIOCH HOBBIMU 3HAHUSIMU. BBIACHEHBI OOIIME MPUHIUIIBI
OpraHu3anuu JuM(GaTHIecKol CUCTEMBbI, YTOUYHEHO HAIpPaBIIEHUE OTTOKA JUM(BI OT
Pa3HbIX OPraHOB M YacTell Tena, pa3padoTaHa KOHUENIUS JIUM(PaTHYECKOro PeruoHa,
JaHa XapaKTepUCTHKA CTPYKTYPHO-(PYHKIIMOHAIBHON €IMHUIBI TUM(PATHIECKON CH-
CTEMBbI — JIUM(AHTHOHA, U3YYE€Hbl B3aMMOOTHOIIEHHSI KPOBEHOCHBIX U JHMMbaTuye-
CKHX COCY/OB, MCCJIEIOBaHbl MHOT00Opa3Hble (PyHKUMU JTUM(BATHIECKUX Y3JI0OB, UX
y4acTHe B MATOJIOTMUYECKUX MPOIECCcaX, MOKa3aHO yyacTue TUM(aTUIeCcKOl CUCTEMBI
B IIpolLIeccax KU3HE00eCTeUeHHsI U KU3ZHEACITEIbHOCTA OpraHr3Ma

JIumpatruueckas cucreMa y4yacTBYeT BO BCEX MPOIECCax, MPOTEKAIOUIUX B Op-
ranusme. [losararoT, 4ToO MO CTENEHU Pa3BUTHS OHA IIPEBOCXOAUT KPOBEHOCHYIO CHU-
cremy. Jlumbaruueckas cucrema He JOMOJIHSET BEHO3HYIO CUCTEMY, KaK 3TO CUUTa-
J0ch MHOTHE Tofbl. JInMdaTrueckasi cucTeMa BBINOJIHSIET B OpraHu3Me MHOT0o0pas-



Hble QyHKIMU. OHa yyacTByeT B OOMEHE BELIeCTB, KPOBETBOPEHHH, BBHIITOJIHSIET UM-
MYHOJIOTHYECKYI0, OapbepHO-(QUIBTPALMOHHYIO, TPAHCIOPTHYIO, pPE3ePBYapHYIO
(byHKIMHU, TOAIEPKUBAET TOCTOSHCTBO BHYTPEHHEH Cpelibl OpraHu3Ma — TOMeOCTas.
['maBHas pyHKIUSA TUM(PATUYECKON CUCTEMBI — IPEHAKHO-IETOKCUKAIIMOHHAS.

Oomennast pynkuusa. Jlumparndyeckas cucTtemMa MPUHUMAECT aKTHBHOE yda-
cThe B oOMeHe OeNKOB, )KMpPOB, BUTAMUHOB U JPYTuX BemlecTB. JInmdaTuueckas cu-
CTeMa y4JacTBYeT B MUIIEBApEHUH, TPAHCIIOPTE KUpa M3 KulIeyHuKa. [Iutanue nu-
1iei, 6oraToi >KUPOM, BBI3bIBACT YBEIUUYEHUE OPBIKECUHBIX JTUM(PATUUECKUX Y3JIOB,
nepoBbIx Osmiek. [locTymienne HepaclenIeHHbIX 0eKOB B JIMM(Y COMPOBOXK/1a-
€TCsl YBEJIMUCHUEM YHCIIa MUTO30B B LIEHTPaX Pa3MHOXKEHUS JTUMQPOUTHBIX Y3€JIKOB
nuMdaTuyeckux y3i10B. JluMmdaTuyeckas cuctemMa NpuHUMaET y4yacTue B OOMEHE BH-
tamuHOB rpynm A, B, C, 1.

KpoBerBopHasi pynknusi. KpoBerBopHas GyHKIHS TUM(PATHISCKOR CHCTEMBI
MOATBEPKJIEHA MHOTUMH HCCIIEOBATEISIMU, KOTOPBIE MOKA3aJIH, YTO YUCIO JTUM(DO-
IIMTOB B OTTEKAIOIICH OT MuMdaTrueckoro y3ia JuMde BBIIIE, YeM B MPUTEKAIOIICH
(Dnopenckuit B.A., 1964; [Tomukap A., 1965). B numdbe rpynHoro npoToka deaoBe-
Ka KOJIMYEeCTBO JTUMPOIUTOB Kosiedsercs oT 2 no 20 r\i.

Nmmynonornveckas ¢pynkuus. Jlumdparudeckue ys3nbl, Oyydn 3J€MEHTaMU
auM(paTHUECKOrO pyclia, B TO K€ BpeMs SIBISIOTCA NepuepruuecKuMHu OpraHamMu
MMMYHHOI cUCTEMBl. B KOPKOBOM M MO3roBOM BELIECTBE JMM(ATHUECKUX Y3JI0B
HaxozasaTcs muMporutsl. Cpenu HuX BbACAOT T- u B-mumdorutsl. T-mumdpounts
YYacTBYIOT B peakUUsX KIETOYHOIO MMMYHMTETA, B-mMM@ounThl — B peakuusx ry-
MOpaJbHOr0 UMMYHHUTETA. JIMMMOIUTH MOCTYNaoT B JIUM(aTUYECKUEe y3ibl MyTeM
MUTPALMH U3 TUMYCA, KPOBH.

BapbepHo-puabTpanuonnas pynkuusa. Maorumu ¢aktamu ObLIO JI0Ka3aHO,
4TO0 TUM(ATHUECKHUE Y3JIbl UTPAIOT POJIb OHoJIoruueckoro gpuibtpa. Paznuunsie Ono-
JIOTUYECKHE areHThl, BEIIECTBA HEOPTaHUYECKOW MIPUPOJIbI, COJIEPIKALIUECS B IIPOTE-
Karolen yepes aumdaTrHueckue y3ibl JuMde, 3a1ep>KUBAOTCs TaM. ITOMY CIOCO0-
CTBYET CHHYCHAasl CUCTEMa JIMM(ATUUECKUX Y3JI0B, (parouuTapHas aKTUBHOCTb MaK-
podaroB, peTUKYJISAPHBIX KIETOK.

TpancnoptHas d¢ynkuusa. Jlumdaruueckas cuctema SBISETCA IMyTIMHU
TPAHCIIOPTa BOJABI, PACTBOPEHHBIX B HEM BEIIECTB OPraHUYECKOW U HEOPraHUYECKOU
OPUPOJBI M3 HUHTEPCTUIMAIBHOTO MPOCTPaHCTBA. J[BrkeHHE JUM(BI TPOUCXOAUT
TOJIBKO B IIEHTPAJbHOM HalpaBiieHHU. JINMPOTOKY CHOCOOCTBYIOT KJIallaHHAs CH-

cTéMa JII/IMq)aTI/I‘-IeCKI/IX COCYZ0B, MbIIIICYHAA ACATCIbHOCTD.



Jenonupywomas ¢pyHkuus. Jlumdarudeckas cuctema JIEMOHUPYET UMY,
Y4acTBYeT B MepepacnepeiefieHnd KUIKOCTH MEXAY KPOBBIO U TUM(DOH, SIBISETCS
JET0 JJIsI BATAMHUHOB.

JApenaxkno-nerokcukanuonnas ¢gynkmus. Pons numdarudeckoit cucrtemsl
3aKJIIOYAeTCs B YAAJICHUU W3 HHTEPCTHIMAIBLHOTO MPOCTPAHCTBA TOKCHUYHBIX Be-
IIECTB HIO- U SK30TEHHOTO MPOUCXOXKICHHS. DTO Uy>KEpPOJHbIE Ul OpraHu3Ma ya-
CTHIIbI MOTHUOIINX KJIETOK, MUKPOOPTaHU3MOB U MPOJIYKTOB UX JKU3HEIEATEIHHOCTH,
BPEIHBIX KOHEYHBIX MPOAYKTOB OOMEHa BEIIECTB. YAaJeHHE M TPAaHCIOPTHUPOBKA
JAHHBIX BEILIECTB OCYLIECTBIIAIOTCS C TKAHEBOM KHJIKOCTHIO, KOTOPAsl BCACHIBACTCS
yepe3 CTEHKU JHUM(paTHUECKUX KalWUIsIpoB, YBIEKas 3a cOO0OW pacTBOPEHHBIE
Y B3BEIIICHHBbIE B HEH BellecTBa. BecackiBaHue B TMM(PATHUECKYIO CUCTEMY MPOUCXO-
JUT U3 BCEX OPTaHOB U TKaHEH.

Takum 06pa3oM, 0cBOOOXK1asi BHYTPEHHIOIO CPEAy OpraHu3Ma OT U30bITKA BO-
Ibl, OENIKOB, KUPOB, YIJIEBOAOB, 3JEKTPOIUTOB, (PEPMEHTOB, OaKTepuil, MPOILYKTOB
pacnajzia KJIeTOK, TOKCUHOB M MOCTOSIHHO MOTOJHSIS 3anachl JUM(QOIUTOB, TuMpaTu-
yeckas ccTeMa IIPUHUMAeT aKTUBHOE y4acTHe B MOJJEPKAaHUU FOMeocTasza BooOIe
¥ UMMYHHOTO TOME0CTa3a B YaCTHOCTH.

Hcrokamu uMpaTHUECKOM CUCTEMBI SBIISIOTCS MEKKICTOUHBIE LI, U3 KO-
TOPBIX JIUM(]a MOoCTynaeT B IUMQaTHIECKue KanwuIsAphl, CIUBAsACh, OHU J1al0T Hayda-
70 MMM(}aTUYeCKUM cocysiaM, KOTOpbIe M0 CBOEMY X0y MpEepbhIBAIOTCS B JTUMQaTU-
yeckux y3nax. Jlumgarudyeckue cocynpl 0ObEAUHSIOTCS B Oosiee KpYIHbIE Maru-
CTpaJibHBbIE COCYBI — CTBOJIBI, coOMUparoIiue JuMdy OT ONpeeSIeHHbIX o0acTel Te-
na. Bece numdarnyeckue cTBOIBI B KOHEYHOM UTOTE 00pa3yloT LEHTpajJbHbIe MPOTO-
k. CONMOJYMHEHHOCTh BCEX IEPEUUCIICHHBIX 3BEHbEB JHUM(PATHUYECKON CHUCTEMBI
MO>KHO 0003HAUUTh CJIETYIOIINUM 00pazoM:

1. [IpenumdaTrnyeckoe 3BEHO.

2. JIumpaTtrueckre Karuuisiphl.

3. JIumpatryeckne noCTKAMUIIISPBI.

4. JIumdaTueckue CoCybl.

5. JIumbarnyeckue y3isbl.

6. JIumdpaTrueckne CTBOJBI U MTPOTOKH.

1. IIpenumpaTtuieckoe 3BeHO

[IpenumdaTuyeckoe 3BEHO MPEACTaBIsAET COO0N BHYTPUTKAHEBBIC LIETH WU
MPOCTPAHCTBA B MHTEPCTULIMHU (MEXKKIECTOUMOM MPOCTpaHCTBE). OHU SIBIAIOTCA HE-
COCYIUCTBIMH MYTAMH MNPOABUKEHUS TKAHEBOU >KUJKOCTU B CTOPOHY JIMMQaTuye-
CKMX KaNWUISIPOB, C KOTOPHIMU KOHTAKTUPYIOT Y€pPE3 OTKPBIThIE MEKIHIOTEINAIb-



Hble KOHTaKThl. [107] MHTepCTUIIMATBHBIM TPOCTPAHCTBOM WJIH, KaK €r0 B HACTOSIIIEe
BpeMs Ha3bIBAIOT, HHA03KONIOrHnYeckuM mpoctpancTtBoM (JIesun FO.M., 2000) noHu-
MaEeTCsl HEKJIETOYHBIM KOMIIOHEHT PBIXJIOM COEIMHMTENbHON TKaHHW, OKPY>KarOIIMi
CTEHKH COCYZ0B MUKPOLHUPKYJISTOPHOTO pycia, KIETKA NapeHXUMBbI U COCTUHUTEb-
HOM TKaHHW. DTO MPOCTPAHCTBO OTJIEICHO OT KJIETOK MapeHXHWMbI OPTaHOB IIUTOIIA3-
MaTUYECKUMH MeMOpaHaMH, OT KPOBEHOCHBIX KaIMWIISIPOB — 3HIOTEHEeM. B uHTEp-
CTUIMU MMEIOTCS MecTa OOJIETYeHHOTO0 MPOHUKHOBEHUS JKUJIKOCTU — B HHUX COJEp-
KUTCS BOJIa DK30TC€HHOTO W DHJIOTEHHOTO MPOUCXOXKICHUS, KOTopas (OpMHUpPYET
onpe/eieHHble TKaHEBbIE MYTH, OPUEHTHUPOBAHHBIE HAa KOPHHU JIUMQPaTHUECKON CH-
CTEMBI.

OyHKIUS MpenuMQpaTHIECKOTO 3BEHA 3aKIII0YAETCS] B HAKOIIJICHUH, BHIBEJCHUU
CBOOOTHOM TKAHEBOW KHUIAKOCTH, COJIEPIKAIICH TPOIYKTHI 0OMEHA KIIETOK, U3 UHTEP-
CTUIMAIBHOTO MPOCTPAHCTBA B Kamwuisipbl. C KanmWUIspaMH HHTEPCTUIUATBHOE
MIPOCTPAHCTBO COOOIIAETCS YePE3 OTKPHITHIE MEKIHAOTETUATHHBIC KOHTAKTHI, (heHe-
CTpPbI B SHAOTEIUIBHOU BHICTUIIKE KAMILUISIPOB, MOCPEACTBOM MUHOLIUTO3A.

2. Jlumpatuyueckrie Kanuuisapsbl

JlumpaTrueckne KanwUIsipbl — caMble MEIKHE COCYJbl JUM(ATUYECKON CH-
CTEMBI, «KOPHU» JTUM(DATUUECKON CUCTEMBI, SIBISIOTCS HAaYaJlbHBIM 3BEHOM JiIMM(a-
TUYECKON CUCTEMBbI, HAUMHAIOTCS CJIENO B UHTEPCTULMAIBLHOM MPOCTPAHCTBE, IPOHU-
3bIBasi IOUTU BCE opraHbl M TKaHu. He Haiinensl numdarnyeckue Kanuuisipbl B TO-
JIOBHOM, CIIMHHOM MO3I€, SIUTEINAIBHOM ITOKPOBE KOXKH, XpALIlaxX, CKIEpE, pOroBU-
1€, XpyCTaJIUKE, BHYyTPEHHEM yX€, TApEHXUME CEJIe3€HKU, KOCTHOM MO3re, IIJIaleHTe.

AnaTtomuueckd JUM@aTuueckue Kanuuspsl (puc. 1), mogo6HO KPOBEHOCHBIM
KanmuwuisipaM, UMEIOT BHUJ MHUKPOTPYOOUEK WM BOJIOCHBIX KaHaJbIEB, MMEIOUIUX
OYEHb TOHKYIO CTEHKY, COCTOSIIYIO U3 OJHOT'O CJIOSI SHIAOTEINAIbHBIX KIETOK, KOTO-
pbie HE UMEIOT 0a3aIbHOW MEMOpPaHBbI, B OTJIMYKE OT KPOBEHOCHBIX KaUJIAPOB.

Huametp nuMdaTruyeckux KanwUIIpoOB B HECKOJIBKO pa3 OoJibliie, 4eM KpoBe-
HOCHBIX KanmuuIsipoB, MokeT gocturath 10-200 mxm. s numdaTudeckux Kamui-
JSIPOB XAPAKTEPHBI U3BWIMCTOCTh, PACIIMPEHHUS, YEPEAYIOIINECS C CYKEHHUSIMH, 00-
pa30BaHME B MECTaX MX CIMSHHUS O3€p U JIAKyH, HAJIM4YUE CIENbIX OTPOCTKOB. OqHU
KalWUIphl UMEIOT BUJ| CJIETIO HAUMHAIOIIMXCS TPyOOUYeK, HAIOMUHAIOIIUX MalIbIIbI
MEepPYATOK, JIPyTrMe HAYMHAIOTCS NETIeH, TpeTb HAUMHAIOTCS 0 TUITY Pa3BETBIICHHO-
IO KOpHS.



Puc. 1. 3BeHbs MUKPOLIMPKYJIATOPHOIO pycia: 1| — KpOBEHOCHBIE KallWJLISAPBL;
2 — nuM@aTHYeCKUe KalWIISPbl U OCTKAUIIIAPHI

JlumdaTrueckoe 3BEHO MHUKPOIMPKYISITOPHOIO pyciia OPraHOB COCTOUT U3
OTPOMHOI'0 YHMCJa TOHKOCTEHHBIX TPYOOYEK, KOTOpPHIE COCIUHSIOTCS, PACXOMASTCH,
CIIMBAIOTCS, 00pa3ys pa3BETBICHHYIO KAMMUISIPHYIO TUM(ATHUECKYIO CeTh (puc. 2).

JIumparuueckas ceTb, B OTJIIMYHUE OT CETU KPOBEHOCHBIX MHKPOCOCYNOB, HE
MMEET IIyT€d NOCTAaBKH TPAHCHOPTHUPYEMOU KUIAKOCTH. KpOBEHOCHBIE KalWJUISAPbI
MOJIY4alOT KPOBb M3 KOHEYHBIX apTepUaNIbHBIX COCYAOB M OTAAIOT €€ B OTBOASIIME
BEHO3HbIE MHKpococyabl. KanumispHeie muMpaTudecKkue CeTH 3amOoJHSAIOTCS JTUM-
¢doil uepe3 CTEHKY MHUIMAIBHBIX KaHalloB. B nmuM@aTtnueckue kanusuispbl BcachiBa-
€TCsl TKaHEBas >KUJIKOCTh C PACTBOPEHHBIMU B HEWM BEHIECTBAMHU M B3BELIEHHBIMH Ya-
CTULIAMU.

TkaneBas )XKHJIKOCTh B TUM(pATHUECKUX KaMuuisipax Ha3bIBaeTcs JTUMQOii, KO-
TOpas CieayeT Mo JUM(PATHYECKUM COCyZaM K COOTBETCTBYIOIIUM JTUM(pAaTHYECKUM
y3iam. JIlumdaTudeckue nyTy, Kak 1 TEPMUHAIBHOE KPOBEHOCHOE PYCIIO, B KaXKIOM
OpraHe MMEIOT CBOM OCOOEHHOCTH, OOYCIOBJICHHbIE (DyHKIIMEW TKaHEH M OpraHoB.
ITo nanubiM JI.A. XKnanosa (1952), apxutekTypa ceteit TuMQpaTHIECKUX KalLIIPOB
U CIUICTCHUM JUM(PaTHUECKUX COCYJO0B COOTBETCTBYET KOHCTPYKIIMHM OpraHa U €ro
(YHKITUSM.
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Puc. 2. CxemaTnueckoe U300pakeH1E B3aMMOEHCTBHS OCHOBHBIX 3BEHbEB MUKPOLIUPKY-
JsTOpHOTO pycia. CTpenkamMu MOKa3aHo JIBUYKEHHE KPOBH, TUM(PBI, a TAKXKe XapaKkTep B3a-
MUMOCBS3H apTePUAITBbHOM, BEHO3HOMU, JINM()ATHIECKON CHCTEMBI U MEXXYTOYHOTO TIPOCTPaH-

CTBa (MHTEPCTHULIMS)

3. JIlumpaTrueckue nocTKanuIsapbl

JlumdaTrueckre MOCTKAMUIUIAPHl — MPOMEXKYTOYHOE 3BEHO JIMM(ATUUECKUX
nyTeil Mexay JTuMQpaTHYeCKUMH KalWwusipaMd M JUMQPATHYECKUMH COCYylIaMH.
K numdaTrnueckum nocTkanuuispaM OTHOCST MEPBBIE COCYbl C KJIallaHaMy B MPO-
cBeTe. B nmumdarnyecknx nmocTkanwuisgpax nossiserca 6a3anbHas MeMOpaHa, KOTo-
pas y auMpaTHYECKUX KaNWUIIPOB OTCYTCTBYeT. OTIMUUTENHHOW OCOOEHHOCTHIO
TUM(aTHYECKUX TOCTKAMMUIIPOB SABJISETCS OJM30CTh K BeHysnaM. B pesynibrare ciu-
SHUA TUM(PATHUECKUX TOCTKAMUIUIAPOB 00pa3yroTcs TMM(PaTHIECKUE COCY/IBI.

4. JlumdaTrueckue cocybl

JIumpatuueckue cocynbl SBIAIOTCS CIEIYIOIUM 3BEHOM CJIETOBAHUS JTUMQbI
U3 TUM(paTHIECKUX MOCTKANWLIAPOB B tuMparuueckue cocyasl. Cpeau numpartnye-
CKUX COCYJOB BBIJIECNIAIOT HAayaJIbHBIE WM COOHMparonire JUMQpaTHUYECKUe COCY/bI,
KOTOpBIE MEPEXOAT B OTBOASAIINE JTUM(pATHIECKIE COCYAbl — CHaYalla BO BHYTPHOP-
raHHble, 3aTeM BO BHeopranHble. KoanmuecTBO MOCTKANMLIIPOB, (HOPMHUPYIOIINX
auMdaTHUECKH cocyl, Konebnercs oT 2 10 9. Jlumparndyeckue cocynabl COeTUHSIOT-
sl MeXXIy co00ii 1 00pa3yroT CIUIETEHUS B OpraHax, Mo X0y KPOBEHOCHBIX COCY/IOB,
B TOAKOXXKHOM KieTuaTke. JlumdaTuueckue cocynbl pa3idyaroTcss Mo Kanulpy u
TOJIIIMHE CTEHKH.



B 3aBucumocTH OoT auamerpa JuM(paTH4YECKHE COCYAbl MOJPA3JEISAIOTCS Ha
MeJIKuE, cpeiHue U KpynHele. B menkux cocynax (muametrp 30—40 MKM) MbIllI€UHbIE
AJIEMEHTHI OTCYTCTBYIOT. Takue num@paTHUeCKUe COCYIbl SIBJSIOTCS INIaBHBIM 00pa-
30M BHYTpHOpranHbiMH. CpefHue U KpynHbIEe JUM(ATHYECKUE COCYIbl UMEIOT XO-
pOLLIO pa3BUThIE 00OJOYKU: BHYTPEHHIOK — SHAOTENINAIbHYIO, CPEAHIOI — 00pa3o-
BaHHYIO IIPEUMYIIECTBEHHO KOCBIMH M KPYT'OBBIMH TJIAJKUMH MBIIIEYHBIMU BOJIOK-
HaMH C MPUMECHIO 3JACTHUYECKHUX BOJOKOH, HAPYXHYIO — aJBEHTULHAIbHYIO, B CO-
CTaB KOTOPOW BXOJUT phIXJasi BOJOKHUCTast HeOOpMIICHHAS] COEAMHUTEIIbHAS TKaHb,
0€e3 pe3KuX IpaHull, Iepexosas B OKPYKaIOUIyl0 COEAUHUTEIbHYIO TKaHb.

B nmumdaTtrueckux cocygax uMeroTcs kiamnanbl. Kianansl J0MycKarOT TOK JTUM-
(GBI TOJIBKO B OJHOM LIEHTPAJBHOM HaIpaBieHUH. HacTb JMM(AaTHUECKOTO COCyAa
MEX]Ty OCHOBAaHHMSIMH JIBYX COCEIHUX KJIallaHOB HA3bIBAIOT JIMM(AHTHUOHOM (pHC. 3).

Puc. 3. Jlumdaruyecknii y3en ¢ cocynamu: 1 — mpuHocsAnme TuMpaTHIECKHe COCY/IbI;
2 — BBIHOCSIIIME TUM(PATUIECKUE COCYABI; 3 — CTEHKa TMM(ATHIECKOTO COCYIa;
4 — xnanaH; 5 — nuMdaTHuecKuii y3emn

JIumpaHTHOH — 3TO CTPYKTYpPHO-(PYHKITMOHAIbHAS €IWHUIIA JTUM(PATHIECKON
cuctembl. JInmdaHrnon o0magaeT CoCOOHOCTBIO K CaMOCTOSITENIbHOM MyJbCallui,
Y €r0 Ha3bIBAIOT JIMM(PATUUIECKUM CEPAIIEM B CHCTeME POoaBKeHus TuMPsl. B mer-
KUX JTUM(AaTHIECKUX COCYAax IIMHA JUM(paHTHOHA COCTAaBIsIeT 1-4 MM, B KPYITHBIX
cocynax ona gocturaet 10—13 MM, B rpyaHOM mIpoToke — 6osiee 100 mm.



B numMmdanruone paznuyaror kianaH u cteHky. [lepudepuueckuii kinanas npu-
HAJICKUT OJHOMY JTUM(AHTHOHY, a LIEHTPAIbHbIN — cienyromeMy. @opma aumdan-
TMOHOB Pa3HOOOpa3Ha M 3aBUCHUT OT UX JIOKAIM3AalMU U (PYHKIMOHAIBHOTO COCTOS-
HUS, a TaKXKe OT Bo3pacta. B menkux numdaTnueckux cocyaax AauHa JUM(paHTuoHa
coctaBiisieT 1-4 MM, B KpynHbBIX oHa jgocturaetr 10—13 MM, B TpyaHOM MPOTOKE — 0O-
aee 100 mm. O0beM TUM(aHTHOHOB YBEITUUYHMBACTCS OT BHYTPUOPTraHHBIX JTUMpaTu-
YECKUX COCYJIOB K BHEOPraHHbIM. DYHKIMSI JIUM(DAHTUOHOB 3aKIH0OYAETCA B TOM, YTO
OHHU ABIIAIOTCA pe3epByapamMu JIUM(BI U CIOCOOCTBYIOT ABMXKEHUIO JTUM(BI, TO €CTh
BBITIOJIHSIOT MOTOPHYIO (DYHKIIHUIO.

JlumpaTrueckue cocyabl MOIpa3AeisaioT Ha MOBEPXHOCTHBIE U riryOokue. [lo-
BEPXHOCTHBIE COCYJIbI cOOMparoT JuM(y OT BCEX TKAHEW, pacIoJIOKEHHBIX IOBEPX
COOCTBEHHBIX (pacIMii — KOKU TMOJKOXKHOW KJIETUATKH, TTOBEPXHOCTHBIX KPOBEHOC-
HBIX COCY/I0B, HEPBOB, (haCIIUAJIbHBIX JTUCTKOB.

['myOokue numdaTHdecKre cocyibl OTBOIAT JIUM(]Y OT aHATOMUYECKUX CTPYK-
TYp, JISKAIUX ITy0’Ke COOCTBEHHBIX (paclidii (MBIIIILIBI, CYXOXKUJIUS, BHYTPEHHUE O-
raHbl, COCYJUCTO-HEPBHbBIE 00pa30BaHuUs, Kee3bl U T.1.). [loBepxHOCTHBIE U TIy0O-
KHE€ TUM(PaTHUIECKUE COCYIbl aHACTOMO3UPYIOT MEXIY COOOM.

JIumda OT MOBEPXHOCTHBIX M MIYOOKHUX TKaHEH 1000 06sacT 1o aumdaTu-
YECKUM COCY/aM HallpaBisieTCs] B PETHOHApHBIC JTUMQpaTHUECKHUE Y3Jbl, KOTOPHIC
pacrojararoTcs B onpeesieHHbIX Mectax. JlumbaTuueckue cocyabl, mpoiias yepes
psa TUM@paTHYECKUX Y3JI0B, COOUparoTCs B IMM(aTHUYECKUE CTBOJIBI.

B3aumMooTHOLIEHHE KPOBEHOCHBIX M JJMM(paTuueckux myreii (puc. 4).

Puc. 4. [ToBepXHOCTHBIE MTOJKOKHBIE CTPYK-
Typsl. Ha neBoii momoBuHe Tena — numdarn-
geckast ceTb. Ha mpaBoii — aprepuanbHast
ceTh (KpacHbIM) ¥ BEHO3HAs CETh (CHHUM)
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JlumdaTrueckne cocyaspl BCEraa JieKaT MO Mepudepur COCyIUCTOro IMydKa.
Ecnu oHM mpeacTaBieHbl NapaJIebHBIMA CTBOJIAMHU, TO PACHOJIATAKOTCS MO CTOPO-
HaM OT KPOBEHOCHBIX cocyZoB. Eciu numdaTtudeckue cocynbl 00pa3yroT CIUIETeHHUS,
TO OHU OXBAThIBAIOT KPOBEHOCHBIE COCY/JIbI CO BCEX CTOPOH.

5. Jlumdartuueckue y3ibl

JIumbatruueckue y3ibl pacroiaraloTcsi Ha MyTH TIyOOKHX M MOBEPXHOCTHBIX
auMmdaTHIecKuX cocyaoB. JlumdaTuueckue cocynabl, MPexIe YeM OObEeTUHHUTHCS
B CTBOJIbI U TIPOTOKH, IO CBOEMY XOJAY 00s3aTEIbHO MPEPHIBAIOTCS B OJHOM WUJIU He-
CKOJBKUX JUMpaThdecKknx y3nax. Tak, mumpaTrndeckue coCcyabl BEpXHEH KOHEUHO-
CTH Ha MyTHU K TJIABHOMY KOJUIEKTOpY JuMdocOopa mpoxoast yepe3 4—6, a Ha HUXK-
Hel KoHeuHOCTH uepe3 6—10 muMdaTrdeckux y3ios.

JlumdaTuyeckue y3ibl, MPUHUMAIOIIKE JUMEPY OT CTEHOK IOJIOCTEH, JacTen
TeJa, Ha3bIBAIOT MapUETATHHBIMHA, COMATUICCKUMU.

OrtTekaromniasi OT BHYTPEHHUX OPraHoB JUM(da TakKe MPOXOIUT 4Yepe3 psil
TuM(}AaTUIECKUX Y3JI0B, KOTOPHIE HA3BIBAIOT BHUCICPATLHBIMU JTUM(ATUUECKUMH Y3-
Jamu.

[Toctymnenue numdsl B TUMGATAYECKANA y3€T MPOUCXOAUT MO MPUHOCIITUM
iy agpdepeHTHBIM COCYJIaM, a OTTOK — MO BBIHOCSIIUM WM 3(DPEepeHTHBIM cocyaaM
(puc. 5). Mnoraa BcTpeyatoTcsi 00X0AHbIe TUM(pATHUECKUE COCY Ibl, KOTOPBIE COEIH-
HSIOT MPUHOCAIIUE U BRIHOCAIIUE COCY/Ibl, MUHYS TUM(DATUYECKHUE Y3IIbI.

MPUHOCSALLMUA
AUMOATUYECKUIA COCYA

AUMOOMUAHBIE

Y3EAKH gg“
C HP

ek T YA
A3

?3 /JJ:AP
M /0 E

pl'l o 3
bl E

MSImEO
N >TSS

AUM®ATUUECKUA
COCYA

Puc. 5. Ctpoenne numpaTndeckoro y3ia

K kaxaomy numdarrnueckomMy y3iy ToAXoauT oT 3 10 10 mpuHOCSIIUX COCY-
noB. B y3ne Tok num@bl 3ameasnisercs, 4To cO3AaeT OJaronpUsTHBIC YCIOBUS IS
O0OMEHHBIX MPOLIECCOB MeXAy JUMpON W TKaHblO y3na. M3 nmumdarnueckoro ysia
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muMda OTTeKaeT N0 BBIHOCSIIUM COCYAaM, YUCIIO KOTOPBIX MOKET BapbUpPOBAThH OT 1
1o 3.

CoryiacHO COBPEMEHHBIM MPEJICTABICHUAM, JUM(PATUYECKUE Y37l OJHOBpE-
MEHHO SIBJISIIOTCA Nepu(pepuyecKuMu opraHaMl UMMYHHOW CHCTEMBI, TO €CTh OCY-
MIECTBIISIIOT UMMYHOJIOTHYECKYIO (DYHKIIMIO TUM(ATHUYECKOM CUCTEMBI, a TAKKE MPH-
HUMAIOT HEMOCPEACTBEHHOE Y4YacTHE B BBINOJIHEHWU Takux (QyHKIUM nuMdatnde-
CKOUM CHCTEMBbI, KaKk OOMEHHOMN, KpOBETBOPHOM, OapbepHO-(UIBTPAIIMOHHOMN, JEIo-
HUPYIOILIEH, 1ETOKCUKALIMOHHOW, TPAHCIIOPTHOM.

JIumdatuueckue y3ibl aKTUBHO YYacTBYIOT B NMPOABUKEHUU JUMOBI B ILIEH-
TpPaJIbHOM HAIpPaBJIEHUU, YEMY CIIOCOOCTBYIOT COKPAILIEHHS TJIAJKUX MBIIICYHBIX
KJIETOK KarlCyjbl, TpaOeKyIsIpHOTO ammapaTta Jumdarudeckoro ysia. Jlumdaruue-
CKHE Y3JIbl PETyJIUPYIOT KOJUYECTBO JUM(BbI, OTTEKAIOIIEH OT OIpeeseHHON o0ma-
CTH WJIM OpraHa.

JlumpaTrueckue y3bpl B TeJe YeJOBEKa pacrhpesesieHbl HepaBHOMEpHO. Oco-
OEHHO MHOTrO JTUM(ATUYECKUX Y3JI0B PACIOJOKEHO MO XOAYy MUIIEBAPUTEIHHOIO
TpakTa, BO3JyXOHOCHBIX MYTEW, TO €CTh TaM, I'/I€ BHELIHAS CpeAa IPAaHUYMT C BHYT-
PEHHEH Cpellor OpraHu3Ma.

VY uenoseka umeercs ot 600 go 1000 numdaruyeckux y3ia0B, 4TO COCTaBISIET
okosio 1 % obmiero Beca Tena. OgHako UMGATUUECKUE Y3JIbI SBISIOTCS TIJIacTHYe-
CKMMHU 00pa30BaHUSAMHU, CIIOCOOHBI U3MEHATHCS HE TOJIBKO MO YUCICHHOCTH, HO U 1O
pa3MepaM B 3aBUCHMOCTH OT COCTOSIHMSI opraHusma. [loaToMy TpyaHO yka3aTh HE
TOJIbKO TOYHOE YUCJIO JIMM(PATUIECKUX Y3JI0B, HO U UX Pa3MEpBhl.

Pa3mepsl num¢atryeckoro ysna 3aBUCIT OT BO3pacTa, MHAUBUAYAIbHBIX OCO-
OeHHOCTEH. Y KIMHUYECKH 3/I0POBBIX JIIOJIEH MOXKHO OOHAPYXUTh y3JIbl OT €/[Ba BU-
IUMBIX 70 2—2,5 cM. MakcuMasabHBIX pa3MepoB JIUM(PATUUECKUE Yy3Jbl JOCTUTAIOT
B T€X MECTax, IJIe OHU PaclojaraiTcsa Mo XOoAy JUM(ATUYECKUX COCYAOB, APEHUPY-
IoMX 00J1acTu, HauboJee MOABEP)KEHHbIE aHTUTEHHBIM PAa3APaKEHUIM. DTO CPEo-
CTEHHE, TIOIMBIIIICYHbIC BIIQJAUHBI, IAX0Basi 00JIaCTh.

JIumdatuueckue y3ibl, NPUHUMAKOIINE JHUM(QPY OT OINPEICICHHBIX OpPraHOB
Y TKaHEW, Ha3bIBAIOT peruoHapHbIMU. Oco00€ BHHMMAaHUE B KIMHMUYECKOW MPAKTHKE
yIeNseTcsa MyTAM OTTOKA JIUM(BbI OT BHYTPEHHUX OPraHOB B PErMOHApHBIEC JIUMQpaTH-
YEeCKHUE Y3JIbl, U 3HAaHUE MX Tororpaduu BaXHO M NpoduiIakTuku u yedenus. [lo-
JIy4YE€HBI JIAHHBIE O TOM, YTO COCTOSIHME OpPraHa U €ro peruoHapHOro JUM(aTHIeCcKoro
amnmaparta HaxOJUTCsl HE TOJIKO B MPSIMOM, HO 0OpaTHOM cBsi3u. B HacTosiee Bpems
K peruoHapHOMY JIMM(paTHYECKOMY almnapary OTHOCST 3 3BeHa: 1 — mpenumdaruye-
CKHE IMYTH; 2 — COCYAMCTOE 3BE€HO; 3 — peruoHapHeie JuMmdarudeckue y3isl (bopo-
muH FO.1., 1994).
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JIumdaTrueckue y3ibl B Telle Y€JIOBEKa MOXKHO IpyOO pacnpeleiuTb Ha Io-
BEPXHOCTHBIE (TIOJKOKHBIE) U ryOokue. [loBepXxHOCTHBIE TUM(aTHIECKUE Y3l MO-
r'yT OBbITh NaJbIUPOBaHBI (MPOILyHaHbl) 0€3 IPUMEHEHUS UHCTPYMEHTAIbHBIX METO-
J0B uccienoBanus. [myOokue nauM@aruyeckue y3iabl MOXHO MPONaJIbIIMPOBATH
TOJIBKO IIPU UX YPE3BBIYAITHOM YBEJIIMYEHUH, U JJIS1 UX UCCIIECAOBAHUS IPUMEHSOTCS
PEHTT€HOBCKUE, HHCTPYMEHTAIbHBIE METOIbI UCCIICTOBAHMS.

JlumdaTuyeckue y3ibl IPEACTaBISIOT COO0N MSTKHE pPO30BaTO-Cephie 00pa3o-
BaHUs OKpPYIJION, OBOMIHOH, BEpeTeHOOOpa3HOM, MOIYIYHHOH HiIM OO0OOBHIIHOM
¢opMmbl. C 0aHON CTOPOHBI TUM(pATUUECKUI y3€1 UMEET BIAaBICHHUE, KOTOPOE Ha3bl-
BaeTCsl BOPOTaMu. 3/1eCh B IUM(PATHUECKUN y3€JI BXOJAT apTepus, HEPBbI U BBIXOIST
BEHbBI, BBIHOCAIME JINM(DATUIECKUE COCYIBI.

CHapyxu JIuMdaThdeckue y3Jbl MOKPBITHI COCAUHUTEIbHO-TKAHHON Karcy-
J0ii. BHYTph y351a OT KarcyJsbl HAYT NEPEropoaKu (TpabeKybl) U3 COSTUHUTEIbHON
TKaHd. B kancyrne u Ttpabekynax oOHapyX eHbl MHOLUTBI, YTO CBUIETEILCTBYET OT
TOM, YTO IUM(PATUUECKUE y3JIbl AKTUBHO BIIUSAIOT HA TOK JIUM(QBI.

Mexny TpaOekynamu HaxoauTcs JUM(QOUAHAs TKaHb B BHUIE KOPKOBOIO
¥ MO3TOBOTO BEIIECTBA. 3/7I€Ch K€ UMEETCS cucTeMa JIMM(aTHIeCKuX CHHYCOB — CO-
OOUIAIOIIMUXCS MEXKAY COOOM KaHAJOB, IO KOTOPHIM JUMda Te4eT uepe3 JuMpaTude-
CKHUU y3€elL.

B kopkoBoM BelecTBE HaXoAATCS JTUMGPOUIHBIE Y3€IKH C LIEHTPaMH Pa3MHO-
KeHust U 0e3 Hux. Bokpyr auMQouIHBIX y3eIKOB pacmoiaraetcs auddys3Has TuM-
dounHas TkaHb. B Hell BBIIENSAIOT KOPKOBOE IJIATO, BKIIIOYAIOIIEE YYaCTKU JTUMQO-
UIHOW TKaHHW MEXIY y3e€JKaMH, U TKaHb, HAXOMAAIMIASCS KHAPYXKHU OT JTUM(OUIHBIX
y3€JIKOB, MEXAy HUMHU U Karcynoi. KHyTpu oT y3elKoB, Ha IpaHUIE C MO3TOBBIM
BEIIECTBOM, pacIoJiaraeTcs mapakopTHKAIbHAs 30HA WU TIyOOKasi Kopa, sSBISIoNIa-
gacsi T-3aBUCUMOM (TUMYC3aBUCHUMOM) 30HOW. 3A€Ch HAXOMSITCS MOCTKAMUJUISIPHBIC
BEHYJIbI, Yepe3 CTEHKHU KOTOPBIX JTUM(OIIUTH MUTPUPYIOT B KPOBEHOCHOE PYCIIO.

[Taperxuma MO3rOBOr0 BEIIECTBA MPEACTaBICHA TsHKaMU JIUMQPOUTHOW TKaHU
— MO3TOBBIMH TSKaMH, KOTOpasi BMeCTe ¢ TUMQPOUIHBIMH y3eJIKaMH KOPKOBOTO Be-
niecTBa 00pasytot B-3aBucumyto (Oypco3aBUCUMYIO) 30HY.

C BBIMTYKJIONH CTOPOHBI KaICylly MPOoOOJal0T HECKOIBKO MPUHOCSIIUX JUMpa-
TUYECKUX COCY/IOB, 10 KOTOPHIM JUMda MMOCTYNAeT B CUCTEMY CHUHYCOB JUMQaTHye-
ckoro y3na. [lox kancyioi HaxoguTcs KpaeBol cuHyc. OH mpOAOIKaeTcs B KOPKO-
BbIIl MPOMEKYTOUYHBIHM, 3aTEM B MO3TOBBIE IIPOMEKYTOUHBIE CUHYCHI, KOTOPbIE B 00-
JacTH BOPOT OTKPBIBAIOTCSI B BOPOTHBIN cUHYC. M3 BOopoTHOTO cHHYca BRIXOAAT 1-3
BBIHOCAIIMX JUM(paTtudeckux cocyna. B cuHycax aum@aTHueckux y3j10B HUMEETCs
CeTh PETHKYJSPHBIX BOJOKOH, TJ€ 3aI€PKUBAIOTCS MOTUOIINE KIETKH, Uy>KEPOTHBIC
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aredtol. [lpu ydyactun numdouuToB, MakpodaroB, HaXOJSAIIUXCS B CHHYCax, 3TU
AIIEMEHTHI pAaCMO3HAIOTCS U YyHUUYTOXKatoTcs. Ecnu B nmumgaTtuieckoM y3ie okazanach
OITyXOJIEBas KJIETKa, KOTOPAasi HE MOJIBEPIJIaCh YHUUTOXKEHHUIO, TO OHA HAYMHAET pa3-
MHO’KAaThCsl U 00pa3yeTcsi MeTacTas.

[locTymnneHnue BhIIIEHA3BAHHBIX AJIEMEHTOB B MapeHXUMY JHUMQaTHUYECKOrO
y37a MPOUCXOIUT Yepe3 CTEHKH €ro CHHYCOB, KOTOPBIE COCTOAT M3 OJHOTO CIIOS
IJIOCKUX KIJIETOK, UX Ha3bIBAlOT OEpEroBbIMU KiIeTKaMH. B MecTax coelMHEHHUs dTUX
KJIETOK JIPYT C APyroM oOpa3yroTcs mienu (peHecTpsl), depe3 KOTOpPhIe MPOXOMSIT
auM@o1uTel, Makpodaru. M3 cuHycOB B MapeHXUMy JUMQpaTHYECKOTO y3Ja MpOoXo-
JST B OCHOBHOM T-1uMOIUTH (TUMYyC3aBUCUMBIE, 00pa3yroluecs B Tumyce). Yepes
CTEHKH CHUHYCOB M3 MAPEHXUMBbI JUM(PATUYECKOTO y3Jia B CHHYChl MpPOHUKaOT B-
auM@ouutsl (0ypco3aBUCUMBIE), 0Opa3yomuecs B TMMGPOUIHBIX y3eTIKax JuMpaTH-
YECKUX Y3JIOB.

KpoBocHaOxxeHne nuMQpaTHUECKUX Y3JOB HMEET HEKOTOpble OCOOCHHOCTH.
ApTepun NPOHUKAIOT B BOPOTA, YACTh UX CPa3y K€ Pa3BETBISAETCS HA MHOXKECTBO Be-
Touek. BeHbl, Kak MpaBUJIO, HE COMPOBOXKAAIOT apTepuu TUMGPATHUYECKOrO y3Jia.
Jpyryto 0COOEHHOCTh MPEACTaBISAIOT apTePUOBEHO3HBIE aHACTOMO3BI. CocyaucTast
ceTh JIMM(pATUIECKUX Y3JIOB 00eCreuynBaeT BOZMOXKHOCTh Mepexo/ia JUMQPOIMTOB U3
KpOBH B TMM(DATHUECKYIO TKaHb U 00paTHO. Oco00e 3HaueHHE B ATOM IMPOIECCE BhI-
HOJIHSIOT MOCTKAMUJUIAPHBIE BeHYIbl. JIuM@aTHueckue y3ibl, B KOTOPBIX Mpeoda-
JAIOT TaHHBIE MTPOIIECCHI, HA3BIBAIOT TEMATOMMM(ATHUECKUMH y3JTaMHU.

HmeroTcst pernoHapHble 0COOCHHOCTH JIMM(paTudeckux y3JoB. M3BecTHO, UTO
B OJAHMX JUM(paTHuecKuX y3nax (COMaTUYECKHUX) CUJIbHEE Pa3BUTO KOPKOBOE Belle-
CTBO, a B JIpYruX (BHCLIEpaJbHBIX) — MO3rOBOE€ BellecTBO. JluMmdaruueckue y3ibl
Pa3HBIX TPYII OTINYAOTCS IO CBOEMY KJIETOYHOMY COCTaBY.

Jlumda. JIumda (mart. limpha — yucras Boja, Biara) npeicTaBisieT coooi mpo-
3pavyHyIO HJIM CJIErKa ONaJeCHUPYIOLIYIO KUAKOCTD JKeNToBaToro usera. OHa cocro-
UT U3 IMMGOIUIa3Mbl U POPMEHHBIX PJIEMEHTOB.

JleiikouutapHas ¢opmyna JUM(bI BBITISAUT CIASAYIOUUM oOpa3oM: Jumpo-
uThl — 90 %, MoHOUUTHI — 5 %, cermeHTosiAepHbIe HeUTpopmibl — 1 %, 303uHOPU-
asl — 2 %, npyrue kiaetku — 2 %. B numde nmerorcs taxke TpoMOOIUTHI, (GUOpUHO-
r'eH, Apyrue 0enKoBbie (akTopsl, O1arogaps yemy Jumda crnocoOHa CBEPTHIBATHCS.

Obpa3oBanue nuMQBl CBA3aHO C IMEPEXOJOM BOJBI U Psiia PaCTBOPEHHBIX
B [IJJa3M€ KPOBHU BEILECTB U3 KPOBEHOCHBIX KANMUJUISIPOB B TKAHM, & 3aTE€M U3 TKAHEH
B TUM(DATUUECKUE KATTUIUISAPHI.

JIumdy paccMaTpuBaIOT Kak BHYTPEHHIOIO cpeay opraHusma. Ee xommuecTBo
y B3pOCJIOTO YEJIOBEKa HE MPEBHIIIAET 2 1.
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OcHognvle (hynkyuu aumeoi:

1. IlonnepKuBaeT MOCTOSIHCTBO COCTaBa M 00bEMa MHTEPCTUIIMATBHON >KHUIKO-

CTH.

2. OcymiecTBIsIET BO3BpAT OeJIka U3 TKAHEBOU KUIKOCTH B KPOBb.
3. YyacTByeT B nepepacipeielIeHud KUIKOCTH B OpraHU3Me.
4. O0ecrieunBaeT TyMOPaIbHYIO CBSI3b MEXKIY TKaHSIMHU, OpraHaMu, TUM(POUIHOM

CHCTEMOM U KPOBBIO.

5. YuacTByeT BO BCachlBaHMU IMPOAYKTOB THMAPOJIM3A MHUIIH, OCOOEHHO JIUIUI0B

U3 KEITYTOYHO-KUILIEYHOTO TPAKTa B KPOBb.

6. O0ecnieunBaeT MEXaHW3Mbl UIMMYHHUTETA MyTEM TPAaHCIOPTa aHTUT€HOB, aHTH-

T€J, UMMYHOKOMIIETEHTHBIX KJIETOK.

B HOpMe cylecTByeT paBHOBECHME MEXKAY CKOPOCTbIO 00pa3oBaHUsS JUMQBI
Y CKOPOCTBIO €€ OTTOKa OT TKaHel. B mepemerniennu muMdbl TIaBHYIO POJIb UTPAIOT
¢busnonornueckas aKTUBHOCTh OPraHOB, pUTMHUECKHE COKpAIICHUs CTEHOK JUMda-
TUYECKHUX COCY/IOB, KOTOPBIE COJIEPKAT TJIAJKUE MBIIIEYHbIEC 3JIeMEHTbI. OCHOBHBIMU
BCIIOMOTATENIbHBIMU (PAaKTOpPaMU TEPEABIKEHUST TUMQBI SBISIOTCS OTPULATEIIbHOE
JABJICHUE B TPYAHON MOJIOCTH, COKPAILEHUE MONEPEYHO-T0I0CATHIX MBIIIL, MyJIbCa-
1Us1 ApTEPHil, aKTUBHBIE U TACCUBHBIC IBHKEHUS TeJa U OTAEIbHBIX OPTaHOB.

Ha coctaBe num@bl oTpaxkaeTcsi COCTOSIHHE >KU3HEICATEIBHOCTH TOTO WIU
MHOTO OpraHa, a TaK)ke MOJIBUKHOCTb, aHTUTCHHBIH M TOPMOHAJIBHBIA CTAaTyChl, 3KC-
TpemasibHble BO3ACHCTBUS U aApyrue gaktopsl. [To Mepe mpoaBrkenus ee mo aumda-
TUYECKUM COCYJlaM COCTaB €€ MEHSIETCS B 3aBUCHMOCTH OT OpraHa, OT KOTOPOTro I0-
ctynaet quMmda B iumbarudeckue cocyabl. Hanpumep, numda, orTekaromias oT Ku-
IIEYHHKA, OOoraTa )KUpaMu, OT MEYEHU — OeIKaMU U yTIEeBOJaMHU.

JIumda, mpomieninas yepes mumdbaTudeckue y3ibl, odoramaercs GopMeHHBIMU
aNeMeHTaMu U T. 1. UMeroTcsl JaHHbIe, 9TO0 OMOXUMHUUYECKHI cOCTaB JTUMQBI OOJIBIIIE,
yeM OMOXMMHUYECKUN COCTaB KPOBH, pearupyeT Ha U3MEHEHUs! MPOHUIIAEMOCTH KJie-
TOYHBIX MeMOpaH, CTENeHb U TNTyOHMHY KJIETOYHBIX HOBpexaeHud. Jlumda paznny-
HBIX 00JIacTell Tena pa3ianyaeTcs Mo CBOeMy KIETOYHOMY cocTaBy. Tak, nmumda er-
KX Oorara JMMQpoLUuTaMu.

[IpoaBurasich 1Mo JuMdaTudeckuM cocyjziaMm, JuMda mpoxoauT vepe3 Jumda-
TUYECKHE Y3JIbl, TJIe COCTAaB €€ MEHSAETCS 3a CUET MOCTYIUICHUS B TUMPY HOpMEHHBIX
anemeHTOB. [losTomMy paznuyator nepudepudeckyro JaumMdy (10 JTUMPaTHIECKOro
y371a), MPOMEXYTOUHYIO (TIOCTIe MPOXOXKICHUS 4depe3 JuMpaTHdecKue y3ibl), IeH-
TpaJibHYIO (UMY IPyIHOTO U MPABOT0 JIUMPATUUECKUX MPOTOKOB).

15



6. JIumdarnueckue CTBOJIBI U IPOTOKH

Bces mamdda, cobupaemast KopHIMEU TUMGPATHIECKON CUCTEMBI OT KaXKI0W YaCTH
Tela, B KOHEYHOM HTOre IMOCTYNAeT B KpoBb. JIum¢aruueckue cocynbl, HECYLIUE
auMdy oT TUM(pAaTHIECKUX Y3JI0B, COOUPAIOTCS B KPYIHBIE JIUM(AaTUIECKUE CTBOJIBI,
KOTOpblE B KOHEYHOM HTOre 0Opa3yroT JBa KPYNHBIX JHUM(ATUYECKUX MPOTOKA:
IPYAHOIN IPOTOK U MpaBblid TUMGATHUECKU MPOTOK. BriepBbie rpyaHOI TPOTOK OBLI
onmcaH B 1563 r. B pe3ynbTate uccinenoBanus B. Evstachii Tpyma nomaau.

['pynHoit npoTok o6pa3yercss B OPIOMIHON MOJOCTU B 3a0PIOMIMHHON KJeTyaT-
ke Ha ypoBHEe XII rpyaHoro — Il mosicCHUYHOrO MO3BOHKOB ITYTEM CIUAHUSA TPEX JIUM-
(daTHUeCKUX CTBOJIOB: JIEBOTO MOSICHUYHOTO CTBOJIA, MIPABOrO MOSICHUYHOTO CTBOJIA

Y KUIIIEYHOTO JTUM(aTHIECKOro cTBoJIa (puc. 6).

Fpasent Fpyros
MO THYECKHI ATOTOK
MOOTOK MECTS

ONOHYEHET

LiwcrepHs
FovaHong
ApOTOKS

! pyea
AgoToK

(passut A S AT Y
TORCHESHEE 1) ; A LTEON
CTEOR
Sleanm
TORCHES BT
CTEON
e e IORCHE YN
AOGEIOOLLHEE MR TIHYECKHE
MMPETHYECKHE Jrcresy
JLEly

Puc. 6. O6pazoBanue rpyHOT0 TUM(}ATHIECKOTO TPOTOKA

JleBblii 1 TIpaBBIA MOSICHUYHBIE CTBOJIBI (POPMUPYIOTCS B PE3YJIbTATE CIMUSHUSA
BBIHOCAIIMX JUM(PATHUECKUX COCYIOB IPABBIX U JIEBBIX NOSICHUYHBIX JMM(paTnye-
CKUX y3710B. JIeBbIil U MpaBblil TOSICHUYHBIE CTBOJIBI COOMPAIOT TUMPY OT HUKHUX
KOHEYHOCTEM, CTEHOK M OpPraHOB IOJOCTH Ta3a, OPIOIIHON CTEHKH, 000J0YEK CIUH-

HOT'0O MO3ra.
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Kuieunsiii c¢tBos1 opMUpyETCS W3 BBIHOCAUIMX JMM(ATUYECKUX COCYI0B
OpbIKECUHBIX JTUM(PATHICCKUX Y3JI0B, TO €CTh coOmpaeT auM@dy OT BCEX OPTraHOB
OpIOITHOM TTOJIOCTH.

[To xomy rpyAHOro MpOTOKa B HEro BMNAJAIOT COCY[bl, Hecyliue Jumdy ot
auagparmMsl, OpraHoOB I'PYIHOM MOJIOCTH, MEKPEOEPHBIX POMEKYTKOB.

B rpyaHoii mpoTOK BHajaroT BRIHOCSIINE TUM(BATHIECKHE COCYIbI IPEIN03BO-
HOYHBIX, MEKpPEOEpPHBIX, BUCIEPAIbHBIX (IIPEIaopTAIbHBIX) JUM(ATHIECKUX Y3JI0B
rpyaHoil mosioctd. HemocpencTBeHHO B IpyAHON NMPOTOK, MUHYS JTUMGpaTHUYECKHUE
y3Jbl, MOT'YT BIaJaTh JIUM(ATUYECKUE COCYbI INUKA, IEYEHH, TIOJKEITYyI0UHOM Ke-
Je3bl, BEPXHEU [OJIM JIEBOT'O JIETKOTO, CEpAla, IIMTOBUIAHOM >KEJIe3bl, NHILEBOAA,
3a/THUE MeXpeOepHbIe TUMQPATUUECKUE COCY/IbI.

HavanpHas OprolmiHas yacTh TpyIHOTO MPOTOKa B 75 % ciaydyaeB UMEET pacuiu-
pEHME — LUCTEPHY I'PYIHOTO IPOTOKA aMITyJIOBUIHOM, BEPETEHOOOPAa3HON UM KOHY-
coBuHOM popmbl. B 25 % ciydyaeB Hauano rpyJHOTo MpOTOKa UMEET BUJ CETEBUJI-
HOTO CIUIETEHHUs, OOPa30BAHHOIO BBIHOCSAIIMMH JUM(PATHUECKUMH COCYAAMHM IOSIC-
HUYHBIX, YPEBHBIX, OPbIKECUHBIX TUM(ATUUECKUX Y3IIOB.

['pynHas yacTe rpyTHOro mpoToKa camas JyinHHasA. OHa MpoCTUpaeTcs OT aop-
TaJIBHOTO OTBEPCTHsI quadparMel 10 BEpXHEH anepTyphl TPyAHON KIETKH, T TPya-
HOM IPOTOK MEPEXOJUT B LIEHHYIO YacTh. [ pyAHON NPOTOK BMECTE C AOPTOU BXOIUT
B TPYIHYIO TOJIOCTh Yepe3 aopTajbHOE OTBEpCTHE B auadparme, I7ie OH CpalleH
C IIPaBOM HOXKKOM Juadparmel, KOTOpasi CBOUM COKpAIEHUEM CIOCOOCTBYET JBUXKE-
HUIO0 TUMQBI 0 MPOTOKY («maccuBHoe TuMparudeckoe cepaue» mo I'.M. Hocudo-
BY).

B rpynHoi mosioct rpyAHOM IMPOTOK PACIIOaraeTcs B 3aHEM CPENOCTECHUU
BIIEpPEIM MO3BOHOYHOTO CTOJI0A BIOJb MPaBOro Kpas aopThl mo3aau nuueBoaa. Ha
ypoBHe VI-VII rpynHbIX NO3BOHKOB I'PyAHOM NPOTOK BBIXOAUT U3 IIOJ JIEBOTO Kpas
NUIIEBOJIA, IOJHUMAETCS BBEPX 110331 JIEBBIX MOJKIIOUNYHON U 00IIEN COHHOM ap-
Tepuu, Omyxknatomiero Hepsa. Ha yposue V—VII mieliHbIX T0O3BOHKOB IIE€HHAS YacCTh
IPyIHOTO MPOTOKA u3rubdaercs, oopasys ayry. [yra rpyiHoOro nporoka orudaer Ky-
II0J1 TUIEBPBI CBEPXY M HECKOJIBKO C3a1H, a 3aT€M BIIAJA€T B JIEBbIM BEHO3HBIW YIOJI.
YacTo rpyaHOM IPOTOK IEepe] BIIAJCHUEM pa3BauBacTCi U B BUJIE 3—4 CTBOJIMKOB
BIIaJ]a€T B BEHBI 1IeU. 3aTeM Oru0aeT JIEBbIN KyIOJI IJIEBPbI, MPOXOAUT MEXKIY JIEBOM
00111 COHHOM apTepuel U JIEBOM MOJKIIOYNYHON apTepuel U BIajaeT B JICBBIM Be-
HO3HBIA yIOJ — MECTO CIUSHHUS JIEBOW BHYTPEHHEH IPEMHOM BEHBI C JIEBOM IOJIKIIIO-
YUYHOU BEHOM.

B naaxmounyHoON 001acTU B TPYIHOM MPOTOK BMAJAIOT 2 KPYHIHBIX JUMQaTH-
YECKUX COCYJla: JIEBbIA MOJKIIOUAYHBIN CTBOJI, cOOMparouinii aumMdy oT JEBON PyKH,
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U JIeBbI OPOHXOCPEIOCTEHHBIN CTBOJ, cOOMparomuid JUMEy OT OPraHOB M CTEHOK
JIEBOY ITOJIOBUHBI TPYAHOM MOJIOCTH.

Takum 00pazoM, rpyIHON NPOTOK coOMpaeT JUMEPyY OT HIXKHUX KOHEYHOCTEH,
OpPTaHOB M CTEHOK Ta30BOM M OPIOIIHOM MOJIOCTEH, JIEBOTO JIETKOTO, JICBOU IMOJIOBUHBI
cepAla, CTEHOK JIEBOW IMOJOBUHBI TPYJHOM KIIETKH, JIEBOM PYKHU U JIEBOW IMOJIOBUHBI
rOJIOBBI U ILIEU.

['pynnoit mpoTok umeet aauHy 30—45 cMm. JlnameTp ero mpocBeTa U €ro CTeHOK
HE Be3le oauHakoB. HauOosiee 3HAYUTENBHOTO Pa3BUTHS CTEHKA JOCTUTaeT Ha
ypoBHe nuadparmpl. CTEHKA TPYTHOTO MPOTOKA UMEET 3 000JI0UYKH, 110 CBOEMY CTPO-
€HUIO HAIIOMUHAIOIINE HIKHIOIO TMOJIYI0 BEHY. B ycThe IrpyJHOro mpoTOKa NMEETCA
MapHbIN KiamaH, oOpa30BaHHBIA BHYTPEHHEW €ro 000JI0OYKOM, MPEeNsSTCTBYIOMEH 3a-
OpachIBaHUIO KPOBU U3 BEHBI.

[To xomy rpyIHOTO IPOTOKA JiekKAT JIUMPATUUECKUE y3JIbl, PACIOIAralOTC OHU
B T€X MECTaxX, II€ TPYyIHON MPOTOK CAABJIEH OKPY’KAIOIIMMH OpraHaMu — HaJ Jua-
(dbparmoii, npu Nepexojie MPOTOKa OT CPEeIHEN JIMHUM Ha JIEBYIO, KOT/Ia OH MOJAXOJUT
noJi MuIIeBo] U aopty. C rpyJHbIM IPOTOKOM CBSI3aHBI MIpeBepTeOpaIbHble TUMPa-
TUYECKUE y3JIbl, Haxoasuecs Ha nepeaaeit nosepxHocty [ X—XII, IV-VIII rpyaubix
ITO3BOHKOB.

[TpaBelil TuM@paTHYecCKuil TPOTOK 00pa3yeTcs MpU CIUSHUU [IPABOTO IPEMHOTO
CTBOJIa, coOMparoero JuM@y oT MpaBoil MOJOBUHBI TOJIOBBI U IIEH, IPABOTO IMOJ-
KJIFOUAYHOTO CTBOJA, coOupatouiero jaumM¢y OT MpaBoil BEpXHEH KOHEUHOCTH,
Y IIPaBOTO OPOHXOCPEOCTEHHOTO CTBOJIA, COOMparoIero JMMQy OT mpaBoTo JETKOTO
1 OM(ypKAIMOHHBIX TUM(PATUIECKUX y3IIOB.

[TpaBsiii TuMpaTHYeCcKuil MPOTOK JICKUT B MIPABON HAJKIIOUUYHON SIMKE U OT-
KpPBIBAETCS B MPAaBbId BEHO3HBIM yroi, uMesl KjamaH B oOjacTu ycTbs. OH uMMeer
many 1-1,5 cMm u nuametp 10 2 MM. Yacto mpaBbiii TuM(aTHIECKUIl TPOTOK OTCYT-
CTBYET, U TOT/la 3 MEPEUYNUCIICHHBIX CTBOJA CAMOCTOATENIBHO BIAAAKOT B MOAKIOUYNY-
HYIO BEHY.

[IpaBbiii MuMdaTHYECKUl TPOTOK coOupaeT JuMdy OT MPaBOM PyKH, TMPaBOi
IIOJIOBUHBI T'OJIOBBI U IIE€H, MPAaBOW MOJOBUHBI I'PYAHOW KIIETKH, MPAaBOW MOJOBUHBI
cepaua, MpaBoro JIErKOro, MpaBOM MOJIOBUHBI NMUIIEBOJA HIKHEH YAaCTH Tpaxeu

(puc. 7).
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1 — nodi lymphatici cervicales laterales profund) dextri;
2 = truncus jugularis dexter;

3 = v. jugularis interna dextra;

4 = truncus bronchomedisstnalis dexder;

5 = v. subclavia dexdra;

6 = truncus subclavivs dexder;

T = ductus lymphaticus dexter.

£

Puc. 7. O6pa3oBanue mpaBoro TuM¢paTHIECKOTO MPOTOKA

1.2. Pa3BurtHe, BO3pacTHbIe U3MEHECHUS
JUM(GATHUYECKOH CHUCTEMBI

B ¢unorenese numdarnueckas cucreMa BIEpPBbIE MOSABISETCS Yy KOCTHUCTHIX
peI0 B BUJE OpbDKEEUHBIX COCYAOB. MeXy BHYTPEHHHMMH OpraHaMu 0O0pa3yroTcs
aumdaTrHieckue CUHyChl. Y ampuOuii u pentwinii oOpasyrorcs TuMpaTHUYeCKHe
CepJilia, COSANHSIONIMECS C OJJHOM CTOPOHBI C JIMM(PATUUECKUMU CHUHYCaAMHU U COCY-
JlaMH, a C APYTrOM CTOPOHBI C BEHAMM.

VY nrun nuMdarruueckue ceplilia UMETCs TOJIbKO B SMOPHUOHAILHOM MEPHO/IE.
VY BOJIOIUIaBAIOIIMX BIEPBHIE MOSABIAIOTCA JUM(PATHUECKUE Y37bl. Y MIEKOMHUTAIO-
IIMX KOJIMYECTBO JUM(PATUUECKUX Y3JIOB YBEIUUYMBACTCA, MOSBISIOTCS KJalaHbI
B TUM(aTHUECKUX COCYJIaX.

B oHTorenese Ha 6-it Henene BHYTPUYTPOOHOTO pa3BUTHS BOJU3M OT 00pasy-
FOLLMXCSL KPYITHBIX BEH IMOSBISIOTCS LIENEBUAHBIE IPOCTpaHCTBA. B pesynbrare ciu-
SHUSI 3TUX TPOCTPAHCTB 00pa3yeTcsl CUCTEMa KaHAJIOB, KOTOpPbIE YBEIUYMBAIOTCA U
MPEBPALIAIOTCS B IUM(PATUYECKUE MEIIKH.

Bnayane nosiBIsSroTCS MpaBbld U JIEBBIN speMHBIE TUM(paTHUECKUE MEIIKH. 3a-
TeM 00pa3yroTCs MOAKIIOYNYHbIC IMM(ATHIECKUE MEIIKH U MEIIKH, JeKallie BAOIb
JOPCaJIbHOM CTEHKM Tella 3apO/IbIllia, KOTOPBIE CIMBAIOTCA U JAIOT HAYajI0 TPyIHOMY
npotoky. Ha 9-ii Henene pa3BUTHs IpyAHONW NPOTOK OTKPBIBAETCS B JIEBBIM SPEMHBIM
MEIIOK. SIpeMHbIE MEIIKU U OJKIIOYMYHbBIE MEIIKU COEAMHSIOTCS ¢ BeHaMH 1ien. U3
MapHBIX MOAB3IOIIHBIX JTUM(PATHUECKUX MEIIKOB Pa3BUBAIOTCS JIUMQpaTHUECKUE CO-

CyIbl Ta3a, HUXKHUX KOHECYHOCTEH.
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PazButne mumdaTHuyecknx y3/10B HAUMHAETCA B KOHIIE 2-TO Mecsa IMOpu-
OHaNBHOM >kU3HH. JIuMpaTryeckue y3ibl pa3HOH JOKAIMW3AlUU U Pa3HbIe UX COCTaB-
HbI€ 4YacTU OOpa3yrTCs HEOJHOBPEMEHHO. 3aKiajJika Y3JIOB IPEJICTaBIsAECT COOOM
CIUIETEHUE MEPBUYHBIX KPOBEHOCHBIX U JTUM(PATHUYECKHX COCYJOB C OOJIBIIUM YHC-
JIOM ME3€HXHUMAJIbHBIX KJIETOK, KOTOpbIE MPeoOpas3yroTcs MO3HEE B PETUKYJISIPHBIC
u muMdouaHble KIeTKH. B mporecce pa3BUTHA KIETKM ME3E€HXHUMBI BIISTYMBAIOTCS
B IIPOCBET MpUJIekKaniero aumMdarudeckoro cocyna. Jlanee npocser aumMpaTuyecKoro
cocy/a mpeBpalaeTcsi B KpaeBoil cunyc. Benes 3a oOpa3zoBaHHeM KpaeBOro CHHYcCa
Y KariCyJbl MOSIBISIOTCS Apyrue ero KoMnoHeHTol. C 19-i1 Henenu pa3BUTHS MEXKIY
KOPKOBBIM M MO3TOBBIM BEILIECTBOM MOKHO YBHJIETh HaMEUalOLyloCs rpaHuny. Pas-
BUTHE TUM(DaTHUYECKUX Y3JI0B 3aBepinaeTcs k 10—12 romam, XoTs ux mnepecTpoiika He
IIPEKpAIIAETCS Ha MPOTSKEHUU BCEH KU3HU.

Bo3pacTHble U3MEHEHUS TPYAHOr0 MPOTOKA. [ pyaHON IMPOTOK Y HOBOPOK-
JIEHHBIX U JIeTed MIAJIIEro BO3pacTa UMEET MEHBIINE Pa3Mepbl, YEM Y B3POCIOTO
YEJI0OBEKAa, CTEHKA €ro TOHKa. MaKCMMalbHOTO Pa3BUTHS TPYJHOM MPOTOK JOCTUTAET
B 3p€JIOM BO3pacTe. B moXWIOM U cTapyecKOM BO3pacTax B CTEHKE IPYIHOTO MPOTO-
Ka OTMedaeTcsl aTpo(us MBIIIEYHON TKAaHU U pa3pacTaHUE COCIUHUTEIHHON TKaHH.

[Tocne 20 neT NpouCXOAUT W3MEHEHHE HAMPABJICHUS MYyYKOB TIJIaIKOMBIIICY-
HBIX BOJIOKOH M3 LIUPKYJISIPHOTO Ha MPOAO0JIbHOE. B TO k€ BpeMsi B BEpXHEN U HHXK-
HEW TpeTsX IPYJHOr0 MPOTOKA HA YPOBHE KJIAMIAHOB OTMEUYAIOTCSI BAPUKO3HBIE U3ME-
HEHMUS, TIPOSIBIISIONINECS B HAPYIICHUU BCEX CJIOEB CTEHKU MPOTOKA, CIIOCOOCTBYIO-
ye ero paspbeiBam. JleCTpyKTUPOBAHHBIE H3MEHEHUSI MBIIIEYHO-3IaCTUYECKOTO Kap-
kaca Habmonatotes ¢ 35 net. [locne 50 neT rpyiHON MPOTOK BBITISLAUT U3BUIIMCTHIM,
0COOEHHO BOJIM3M OCHOBAHUS KJIAMaHOB M Y MECT BHAACHUS JTUM(ATUUECKUX COCY-
JIOB.

KopHau numdarudeckoii CHCTEMBI B MOXKHIIOM M CTapUYE€CKOM BO3pacTax I0]I-
BEpPrarTCsl 3HAYUTEIbLHBIM HM3MEHEHUSIM B CBSI3M C YMEHBIIIEHHUEM JUCIEPCHOCTH
OCKOB KPOBHU, TMOHIKECHUEM THAPODIIBHOCTH OCHOBHOI'O BEIIECTBA COCIMHHUTEIIh-
HOW TKaHU W JIPYTUMHU U3MEHEHHUsIMH oOMeHa BeriecTB. KamwmuispHoe pycio pemy-
IUPYETCS, YMEHbBIIIAETCS PE30pOIMOHHAS IOBEPXHOCTh HIOTENHS, YTO BEACT K CHU-
YKEHUIO TIOTJIONIECHUS U3 TKaHEH OEJIKOB, BOJIbI, KPUCTAIJIONIOB, OaKTEepUil, HHOPO/I-
HBIX YaCTHIl U T.J1. VI3MeHseTcs CTpoeHue CTeHKH, (POpMBI TUM(PaTHISCKUX KaITHIIJIS-
POB M COCYZIOB. Y B3pOCJIBIX JIIOJACH TuaMeTp JuM(paTHYECKUX KanuuIIpOB MEHBbIIIE,
4yeMm y JeTell, 1 00pasyeMble MU TMETIIM UMEIOT HeOoubine pasMmepsl. [1o xomy M-
daTuuecKux KanmwuIIpOB PE3KHUE PACIIMPEHUS] CMEHSIOTCA CYKEHUSIMHU, BIUIOTH 0

HMCYE3HOBEHHUS] BHYTPEHHErO IPOCBETA.
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Bo3pacTHble usMeHeHMs1 TMM(PATHIYECKHUX Y3J10B

B rpyanom Bo3pacte 0COOEHHO XOpOIIO Pa3BUTHI OpbLKeeuHbIE JTUMQaTHye-
CKHE Y3JIbl, @ B IIKOJBHOM U FOHOILIECKOM BO3pacTax — MOJYENIOCTHBIE U LICHHBIE
aumbaTrHdeckue y3ibl. JIeTCKuil 1 I0HOIIECKHA BO3PACThl XapaKTePU3YIOTCS HaJIH4YH-
€M OTHOCHUTEJIBHO KPYITHBIX y3JI0B.

B Bo3pacte crapmie 30 ner HaOmOIalOTCS YTOJIIEHHUE KamCyJjbl, TpabeKyd,
YMEHbILIEHUE KOJIUYECTBA JIUM(OUAHON TKaHU, pa3pacTaHUE KUPOBOM TKaHU B JIUM-
daTnueckux ysnax. Jlumparudyeckue y3nbl HEOONBIIUX Pa3MEPOB MOTHOCTHIO 3aMe-
IIAIOTCSl COETMHUTENBHOM TKaHbt0. OHAKO B BUCIEPATIbHBIX IUM(PATHUECKUX y3JaX
B MOXKHJIOM M CTapUYECKOM BO3PACTAX COJEPKAHUE COCAUHUTEIBHOW TKaHH yMEHb-
IIaeTCs B CPAaBHEHUU C MEPUOJIOM 3perocTu. [Inomaas KOpKoBOro BeniecTBa yMeHb-
IIaE€TCsl, @ MO3TOBOI'O YBEIIMYHUBAETCS.

XapakTepHbIM MIPU3HAKOM CTapeHUs JUM(ATUYECKUX Y3JIOB CIYKUT MpEBpa-
LIEHUE YAaCTH PETUKYJSIPHBIX KJIETOK B JKHPOBBIE, BEAYLIEE K 3aMEIECHUIO MapEeHXU-
MBI JINM(PATUYECKOTO y3J1a )KUPOBON TKaHbIO. B MOAMBIIIEYHBIX IUM(ATUYECKUX Y3-
nax »To Habmogaetcs nociue 40 ner. MHpuibTpamus >KupoBoil TKaHBIO MOKET MpU-
BECTH K JIECTPYKLMHU KalcCyisl y3ina. M3MeHeHne KIeTOYHOro cocrasa JiMM(arnye-
CKHX Y3JI0B IPOSBIISIETCS BO3PACTAHUEM KOJMYECTBA IUIA3MAaTUYECKUX KIIETOK, MaK-
podaroB, MabIX TUM(OIUTOB. TUMPATUUECKUX Y3JIOB, PACHIMPEHUIO TPOMEKYTOU-
HBIX, BOPOTHBIX CHHYCOB.

B nporuiecce ctapeHnsi yMEHbIIAIOTCSA KOJIMYECTBO U pa3Mephl TUMEPATUUECKUX
y3710B. Tak, B CTapueCKOM BO3pacTe IMOYTH BJIBOE 110 CPABHEHHIO C IIEPUOAOM 3PEIIO-
CTH YMEHBIIAETCS KOJIUYECTBO MOAMBIIICYHBIX JTUM(PATUUECKUX y3JI0B, MEHbIIIE CTa-
HOBUTCSI MaXOBBIX JUM(ATUUECKUX Y3JI0B, UX pa3Mephl yBeIMUMBaIOTCA, a (hopma
OKpYyIJiasi, OBajibHasl WK 000OBUHAS MPEBPAILIAECTCA B CErMEHTAPHYIO WJIM JIEHTO-
BUJTHYIO.

1.3. JlumpaTuyeckasi cCHCTEeMa KOKHU

B koxe BbIsBiACHBI 2 ceTH JUM(ATUYECKUX KANWLISPOB: MOBEPXHOCTHAS
u riny6oxkas. Kanubp nmoBepXHOCTHBIX JTUM(pAaTHYECKUX KAaOWLISIPOB cocTaBisieT 20—
50 MM, riry0okux — 75—120 mxm. [loBepXHOCTHAs CETh SBISAETCS MEIKOMETINCTOM,
3aJieraeT B COCOYKOBOM U IOJICOCUKOBOM CJIOSIX KOXKH. [J1yOOoKasi ceTb HaXOIUTCs
B HIDKHUX cJosiX kopuyMma. [letsnu rimy0oKoil ceTH 3ajieraroT HaJ KOXHOW apTepuab-
HOW CEThIO WJIM B OJIHOM € HEH MI0CKOCThI0. O0€ CETH aHACTOMO3UPYIOT MEX]Y CO-
Ooil.

JIumpaTrueckue Kanuuisgpbl HAUMHAIOTCA CJIENO B OOJACTH SIUAEPMAalIbHbBIX
BBICTYNIOB. OOBIYHO Ka)KJJOMY COCOYKY COOTBETCTBYET OAMH JIMM(DATUIECKUI KaruJ-
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asp. Jlydie Bcero mum¢paTudeckre Kanuuisapbl IPEeICTaBICHbl B KOKE MaJIbLEB, Jia-
JIOHH, MOJIOIIBBI, MOIIOHKU. Kanumisipel riry0oKkoil muM@aTuyeckoil ceTi K0Xu mpo-
JOJDKAIOTCSI HEMOCPEACTBEHHO B JIMM(AaTUYECKUE KalWLISAPhI MMOJKOXKHOW KJeTdyaT-
ku. Jlumparndyeckne Kanuuisipbl BIUIOTHYIO MPHIJIEKAT K BOJIOCSIHBIM JTyKOBHIIAM,
CaJIbHBIM, ITIOTOBBIM JK€JI€3aM, HO HE IIPOHUKAIOT B HUX.

Boigenstor 3 rpynibl OTBOAAIIMX TUM(PATHUECKUX COCYI0B KOXKH:

1 — HandacuuanbHble, MOBEPXHOCTHBIE. OHU BO3HUKAIOT U3 INIyOOKOM Kamui-
nspHOU cetr. OHM UAYT CaMOCTOSITENBHO MO OTHOLIEHUIO K KPOBEHOCHBIM COCyAam
Y HEpBaM, MOTYT IIPEPbIBATHCS B TOBEPXHOCTHBIX JIMM(PATUYECKUX y371aX;

2 — untpadacuuanbabie. OHU COMPOBOXKIAIOT MOJKOKHBIE KPOBEHOCHBIE CO-
CyJIbI;

3 — noadacuuanpHeie, Tyookne. OHU MPOXOIAT B MEXMBIIICUHBIX MEPEro-
POJKAX WJIM MEX/y MBIIIIEUHBIMHU BOJIOKHAMM, COIPOBOKIAAIOT KPOBEHOCHBIE COCY/IbI.

OT1TOK TUM}BI OT KOXH MOSCHUYHOHN SITOAMYHOM 00JIaCTei MPOUCXOIUT B IO-
BEPXHOCTHBIE IaXOBBIE TUM(PATHUECKUE Y3IIbI.

OT KOXXM HM)KHEW 4YacTU JKMBOTAa OTTOK OCYILIECTBISETCA B MOBEPXHOCTHBIE
[IaXOBbIE, TPYAUHHBIE TUM()ATUIECKUE Y3IIbL.

OT KOXM BepXHeNaTepajbHBIX OTIENIOB MEepenHel OpIOIIHOM CTeHKH Tumda
OTTEKAET CHavaja B IEpEeIHUE MEKPEOEPHBIE Y3IIbl, a 3aT€M B MOAMBIIICUHBIE JTUM-
baTuueckue y3ibl.

OTTOK TMM}BI OT KOXKH LIEU MPOUCXOAUT IO XOAY MOBEPXHOCTHBIX JIUM(aTH-
YECKUX COCYJIOB, KOTOPBIE HAIPABIISIIOTCSA K HAPY>KHOW SIPEMHON BEHE, COEIUHSIOTCS
MEXK]1y COOOM U BCTYMAIOT B MOBEPXHOCTHBIC IICHHBIC JI.Y.

Ot x0kH MOI0OpO/IKA U MOAUYETIOCTHOM o0jacTu auMda momnagaer B 1moado-
POJIOYHbBIE WM HIXKHEUETTIOCTHBIE JINM(PATHUYECKUE Y3IIbI.

OTtTOK TUM(DBI OT KOXKHU JIOOHOW, BUCOUYHOM 00JIacTel MPOUCXOIUT B TI0100PO-
JIOYHBIE, TOJIHUKHEUYEIIOCTHBIE, OKOJOYIIHbIEC, 3ayIlHbIE, 3aJHUE IMOAYETIOCTHHIE,
3aThUIOYHbIE, BEPXHUE MOBEPXHOCTHBIE LICHHBIC, BEPXHUE TIyOOKHE HICHHBIC JTUM-
(datruyeckue y3Jbl.

1.4. JlumpaTuyeckasi cHCTeMa MOJOYHOM KeJ1e3bl

Jlumpatruueckas cucremMa MOJOYHOM JKeJe3bl 00pa3yeTcsl U3 MOBEPXHOCTHOU
TuM(}aTUYECKON CeTH B KOXKE, MOJKOXKHOM KIIeTYaTKH, TUM(ATUYECKOro pycia ma-
PEHXHUMBI KeJe3bl, OTBOASAMIMNX IUM(PATUYECKUX COCYI0B (puc. 8).
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Puc. 8. JlumdaTtrueckue cocynbl U y3JIbl MOJIOYHOM Kene3bl: |— MoJIoYHast xKenesa;
2 — OKOJIOTPYJUHHBIE MOTpsicatolle JuMpaTHIECKUe y3iibl; 3 — TMM(aTHYecKuil cocyx;
4 — moAMBIIIEYHbIE, B CAMOM JIeNe, JIUM(aTHIEeCKUe y3IIbl

Jlumparuueckue cocynbl IpaBoil U JIEBOM MOJIOUHBIX JKeJle3 00pa3yroT MexX1y coO0i
aHacToMo3bl. OCHOBHBIE TIYTH OTTOKA JIMM(BI OT MOJIOYHOM KEJIC3bI:

1. IToaMmplimeynslii. OCymecTBAsSETCS TOCPEACTBOM 2—4-T0 KPYMHBIX JUMpa-
TUYECKHUX COCYOB, KOTOPBIC aHACTOMO3UPYIOT C KOKXHBIMHU JTUM(PATHICCKUMHU COCY-
TaMyd OpIOITHOM CTEHKH, MPOTHUBOIOJIOXHOM MOJIOUYHOM KeJe3bl, MEKpeOepHbIMU
muMmpatraeckumu cocynaMmu. OTTOK TUMGBI TPOUCXOANUT K TIEPETHUM TPYIHBIM, Ja-
Jee K MOJIMBIIICYHbIM U HAAKIIOYUYHBIM JIUM(paTHYecKuM Yy3iaM. [lonMbliednbie
y37bI PACCMATPUBAIOT KaK MEPBBIM Oapbep Ha MyTH OMYyXOJEBBIX KJIETOK. DTUM ITy-
TE€M OTBOJUTCS 0K0JIO 4/5 Bcelh TUM@BI OT MOJIOYHOM KeEJIE3Hl.

2. llogxnmrounyHbld TyTh. Ero paccMmaTpuBaloT Kak JONOJIHUTENBHBIA K
npeasiaymeMy. [loakaounyHbie Y3kl B KOIUYECTBO 1-9 nexart MeauanbHO OT MOJ-
KJIFOUMYHOW BEHBI WM MEXK/Y BEPXHUM KPaeM MAJIOW TPYIHON MBIIIIBI U KIIFOYHUILIEH.
B HOpMe moakmroundHble TUM(ATHYECKHE Y3JIbl He manbnupyroTcs. [lomararoT, 4to
CI0Jla TIOCTyINaeT JuMda OT UEHTPAIbHBIX U BEPXHUX OTACIIOB MOJIOYHOU KeEJe3bl.
[Toaxmounynabie TUMGATUYECKUE Y3l TECHO CBSI3aHBI TOCPEACTBOM aHACTOMO30B
C HAAKITIOYUYHBIMUA TUM(ATUYECKUMU Y3JIaMH.

3. IlapacrepHanpHblii myTh. 110 X0y BHYTpEHHHUX IPYAHBIX COCYJOB JIUMda OT
MeUaIbHBIX YYaCTKOB MOJIOUHOM >K€Je3bl CIeAyeT K MapacTpeHalbHbIM JUMQpaTHU-
YECKUM Y3J1aM.
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4. MenuactunanbeHblil. [lo HeMy nuMm@da oTTekaeT OT mapacTepHaIbHBIX JIMM-
(daTuUecKuX y370B, KOTOPHIE TECHO CBSI3aHBbI C MEXPEOECpPHBIMU JTUM(PATHUECKUMU
cocyaamu, JIUM(PaTHUECKUMHU COCyJaMu BUIOYKOBOH KeJe3bl, TPaxeoOpOHXUAbHBI-
MU, TEPUOPOHXHATBHBIMH JINM(DATUIECKUMU y3JIaMU B MEANACTUHAIbHbIE TUM(aATH-
yeckue y3ibl. Crofa noctynaet JuMda oT BHYTPEHHUX OTAEIOB MOJIOYHOM JKeJe3bl.

5. MexpebepHslii myTh. OTTOK JTUM(BI IPOUCXOIUT B ApaCTEPHAIBHBIC M-
(datruyeckue y3ibl, B 33JHIOI0 TPYIITY MEXPEOSpPHBIX TUM(PATUIECKUX Y3II0B.

6. OTTOK nUM(BI MO KOXHBIM M TOAKOXHBIM JUM(ATHYECKUM COCylaM
K KOHTpJIaTepaIbHbIM MOJIMBIIICYHBIM TUM(PATHUECKUM y3JIaM.

7. JlomoTHUTENbHBINA TTyTh. [10 X0y MOAKOXKHBIX U MOA(ACITUATHHBIX JTUMpa-
TUYECKHUX COCYJI0OB HAAUYPEBHOM 00JaCTH.

[To BHYTPUKOKHBIM U MOAKOKHBIM JTUM(PATUUECKUM COCY]aM OPIOIIHON CTEeH-
KM T10 XOJ1y BETBEH BEpXHEH U HIKHEH HaTUPEBHOU apTepUil K 3a0PIOIIMHHBIM U T1a-
XOBBIM JINM()ATUYECKUM y3J1aM, B OPIOLTHYIO MOJIOCTh, K SIMUHUKAM.

[Ipu pake MOJIOYHOM IKEJIe3bl PEKOMEHAYETCSA YIAIATh I[OJMBIIICYHBIE,
HAJKIIOYMYHbIe, MEIUACTUHAJIbHbIE JUMdaTHueckue y3ibl. [lepBbiM ypoBHEM mpu
paKke MOJIOUYHOM KeJe3bl CUMTAIOT JIUM(PATUUECKUE Y3JIbl HAa MPOTSKEHUU OT LIUPO-
YalIIed MBIIIIBI CIUHBI 10 HAPYKHOM Y4aCTH MaJIOM IPyIHOU MbIIIbL. BTopoit ypo-
BEHb — JUM(}aTHYECKUE Y3JIbl, JIeXkKaIIMe 3a MaJIOW TpyIHOU Mblimie. TpeTtuil ypo-
BeHb — JIMMGATUICCKUE Y3IIbI, JISKAIIME 3a MEIUAJIbHOW YacThi0 MaJION TPYIHOU
MBIIIIIBI 1O BEPXHEN allepTyphbl IPYIHON KIIETKHU.

1.5. JIumpaTnyeckas cucreMa ONMOPHO-ABUIaATEJIbHOIO anmapara

Bormpoc o Hanuuuu auM@aTHUYEeCKUX COCYAOB B KOCTHOM TKaHM OCTaeTCs OT-
KpBITBIM. J[OCTOBEpHO OOHApyXEHBI JUM(PATHUECKUE COCYIbl B HAIKOCTHHIIC, T/IE
OHM 00pa3yroT ABYXCIONHYIO KallWJUISIPHYIO ceTh. JIuMdaruueckoe pycio HaAKOCT-
HUIBI UMEET CBS3U C JIUM(ATUYECKUMU cocyaaMu (Dacluii, MBIIIL, CyXOXKUITUH, Cy-
CTaBHBIX CYMOK.

[To maHHBIM COBPEMEHHBIX PabOT MOKa3aHO, YTO JTUM(ATHIECKOE PYCIIO UMe-
€TCs B CHHOBHAJIHLHOW 000JIOYKE CYCTaBHOM KarCyJyibl U MPEACTaBICHO JBYXCIONHOMN
KamWUIIpHOU ceThio. OTTOK JUM(BI U3 CHHOBHAIBLHOM OOOJIOUKH OCYLIECTBIISAECTCA
B TuMpaTtuyeckre cocyabl GUOPO3HOro Closi CycTaBHOM Karcylbl. JIumdaruyeckue
Kanmuuisipel (pUOPO3HOTO CIIOSI MEPEXOIT B JTUM(ATHUYECKHE KAaNWUISPbl CBSA30K,
HaJJKOCTHHIbI, ATIOHEBPO30B MBIIIILI.

B wmpimmax nuM@aruyeckue cocyAbl OKPYXKAarOT COCYAMUCTBHIM Iy4OK, COMpO-
BOXJ1ast €ro B KoauuecTse 4 cocynoB. Jlumparuueckure Kanuuisipbl CIEIYIOT MO XOIY
MBIIICYHBIX MYYKOB, HE MPOHMKAs B MX TOJIly. B Mblmmax mepemHeil OpromiHoit
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CTEHKU HMMEETCS JIBE€ CeTH JIMM(paTUUECKUX KanuuisipoB. OgHa M3 HUX HAXOAUTCS
B COCIMHUTENIBHO-TKAHHBIX MPOCIIOIKAX, OTUIETAET MyYKH MBIIIEYHBIX BOJOKOH, JPY-
rasi COpoOBOXK/Ia€T apTEPUOIIbl U BEHYJIBI.

B cyxoxunusax nuMm@arruyeckoe pyciao IpeaCcTaBiICHO BYMS CETAMU: MOBEPX-
HOCTHOM W TIyOOKOHM, CBSI3aHHBIMU MEXAY COOOM MHOTOYMCICHHBIMM aHACTOMO3a-
MU. OCOOEHHOCTH aHATOMUYECKOTO CTPOCHHS JTUM(ATUUECKOTO pyciia 3aBUCHUT OT
BUJa cyXoxwinid. OTBojsue TMMGATUYECKUE COCYIbl OTXOAST OT CYXOXWIMM B
00J1aCTH MBIIIEYHO-CYXOKHMIBHBIX COCTUHEHHUH, KOCTHO-CYXOKUJIbHBIX COCTUHEHUH,
COCIMHUTENILHON TKaHH, MOKpbIBatOIIeH cyxoxwmwius. OHU MOTYT OOBEAUHSTHCS C
OTBOISIIMMU JUM(PATHUECKUMHU COCYJaMH HAJKOCTHUIIbI, NPOHUKATh B TOJIILY
MBI, COEIUHASICh C UX COCYJaMH, CAMOCTOSITEIbHO MOKHUAAsl MBIIIIbI, TOCTUTATh
rITyOOKUX OTBOASIIUX JTUM(ATHIECKUX COCYIOB.

B anoneBpo3ax 1uM@aTuieckue Kanuuisipbl 00pa3yloT OAHOCIONHBIE CETH.

JIumdaTuueckoe pycio dacuuil IpeCTaBIeHO ABYMS CETIMU: TOBEPXHOCTHOM
U TITyOOKOM, KOTOPhIE aHACTOMO3UPYIOT MEXIY COOOM, CBSI3aHbl C TUM(paTHUESCKUMU
COCy/IaMH COCEIHUX OpraHoB. [loBepxHOCTHAs C€Th HAXOAUTCS B HAPY>KHOM PBHIXJIOM
cinoe dacuuii, TIyOoKas — MEXAYy MydyKaMUd COCIUHHUTEIHHO-TKAHHBIX BOJIOKOH.
JIumpaTrueckne KanuUIspbl CETeH MPOHUKAIOT B TOJIIY MBIIIIL, MEKMBbIIICYHbIEC TTe-
PEropoIKH, CeThb HAAKOCTHUIILI. OTBOoAsIME TuM@aTUdeckue cocyasl (aciuii cie-

AYIOT K IOBEPXHOCTHBIM WU TITyOOKUM JUM(PATHUECKUM COCYJaM KOHEUYHOCTEH.

1.6. JlumpaTnyeckue cocyabl U y3Jbl F0JOBbI U HIECH

JIumdpatuueckre cocyibl OT OPTaHOB TOJOBBI CIEAYIOT K TUM(ATUUECKAM Y3-
JaM, HaXOJSAIIUMCSI Ha TPAHUIIE TOJOBHI M IIeH (3aTBUIOYHBIE, 3ayITHBIC, OKOJIOYII-
HbIE, 3arJIOTOYHBIE, JIMICBBIC, MOJHUKHEUYEIIOCTHBIC, MOANOI00pOA0YHbIE). BhiHO-
csmme TUM(GATHIECKUE COCY bl ATUX Y3JIOB CIEAYIOT K MOBEPXHOCTHBIM U TITyOOKUM
muMdaTudeckuM y3iaM Inen. BeiHOcsmMe nuMdaTtrnueckue cocynbl BHYTPEHHUX
SAPEMHBIX TIMM(DATHIECKUX y3I0B 00pa3yIOT IPEMHBIN CTBOJ.

Ha ronoBe u miee pa3nuyaroT MOBEPXHOCTHYIO M TUIYOOKYHO JTUM(pATHICCKUE
CETH, KOTOPBIE MEXTy CO00I B3aUMOCBSI3aHbl. DTH CBSI3U HanboJiee BIPaXEHBI B 00-
JIACTH YTJIOB TJIA3HOW IIEJNH, CIUHKH HOCA, HOCOTYOHBIX CKIIQJIOK, YTJIOB PTa, CPe-
HEel JTMHUU TY0, CKYJI, TOJ00pOIKA.

[ToBepxHOCTHBIE TUM(MATUYECKHE COCY/IBI TOJIOBBI HAaYMHAIOTCS W3 JUM(DATH-
YECKUX CETeH KOXKHU U JCNATCSA Ha 2 TPYNINbL: MEePEIHIO U 3aHIoK. HampaBneHue
TUM(ATUIECKUX COCYI0OB OOBIYHO COOTBETCTBYET X0y KPOBEHOCHBIX COCYIOB.
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[lepeansisi rpynmna MOBEPXHOCTHBIX JUM(PATUYECKUX COCYAOB MpEJCTaBICHA
TUMGaTHUYECKUMH KaOWUISIPHBIMU CETSIMU KOXH J10a, BEK, MEpPEeIHUX OTIENIOB Te-
MEHHOW U BUCOUYHOU 001acTel, YIIIHOW PaKOBUHBI.

3anHss Tpynna MOBEPXHOCTHBIX JTUM(PATHUYECKHX COCYAOB T'OJIOBBI cOOMpaer
auM@y OT 3aTbUIOYHOM 00JacTH, 3aJHEH TMOJOBHUHBI TEMEHHOW M BHUCOYHOH 00Ja-
CTEM, yIIHOM paKOBUHBI, HAPYKHOT'O CIYyXOBOIO MIPOX0/a, 0apabaHHOM MOJIOCTH.

OT MOBEpXHOCTHBIX TKaHEW JuMda OTTEKaeT B NTUM(aTHUUECKUE y3JIbl, JIexkKa-
M€ Ha TpaHUIle rojioBel U Ieu. K gaHHo# rpyme mMMQpaTHuecKux y3JI0B OTHOCST
cienyroiue (puc. 9):

1. Huorcneuentocmuole numgpamuueckue y3ipbl HAXOAATCS B IOJKOKHOU
KJIETYAaTKE HA HApYKHOW MOBEPXHOCTU Teja HWKHEW democT. [lo xoxy nuueBbIX
COCY/IOB B MOJKOXKHOM KJIETYATKE JISKAT JIMILEBbIE (LIE€UHbIE) TUM(ATUUECKUE Y3IIbL.
ColuparoT n1uMQy OT KOXKH JIMIla, MITKUX TKaHEW BEK, HOca, ry0, mek. BeiHOC e
auMpaTHUECKHE COCYJIbl OT JAHHBIX Y3JI0B CIEAYIOT K MOJHUKHEUETIOCTHBIM JIUM-
(haTUUEeCKUM y3JIaM.

2. Iloonusicneuentocmuvle aumgpamuueckue y3/ipl PpacnoyliaratloTcs B MOJ-
HUKHEYEIFOCTHOM TPEYrOJIbHUKE BOKPYT MOJHUKHEYEIIOCTHOM CIFOHHOM KeJe3bl
uB ee tomue. Mx BeiHOCAIIME TUM(ATHUECKHE COCYAbl UAYT K BHYTPEHHUM SIPEM-
HBIM JIUM(DaTUUECKUM y3J1aM.

3. Iloonooobopoodounvie numpamuueckue y3nvl. JlumbpaTuieckue y3ibl dTOU
IpyNIbl MHOTOYMCJIEHHBI M HAXOJATCA Ha BHEIIHEW CTOpPOHE MOA00POJI0YHO-
MOIBSA3BIYHON MBIIIIBI B KJIETYATKE MOI00POIOUHOTO MPOCTPAHCTBA OT MOI0OPOIKA
710 TeJla NoAbI3bIYHON KocTu. CoOuparoT mTuM@dy OT NEpeIHUX OTAENOB A3bIKA, MOIb-
SI3BIYHOU JKEJIE3bI, TTOJIOCTH PTa, JECEH.

4. Ilepeonue u nusicnue ywinvle aumgpamuyeckue y3nvl. Haxonsarca B monu-
KOXXHOW KJIeTYaTKe BIEPEId M CHU3Y OT YIIHOM pakoBUHBI. [lpuHuMaroT mumdy
OT JIaTEPAJIbHBIX OTJEIOB O00MX BEK, MSTKUX TKaHEH J10a, MepelHUX OT/IeI0B BUCOY-
HOH, TEMEHHOW 00JIacTel U YIIHON PAKOBUHBI.

5.3a0nue ywinvie u 3amvliounvie aum@pamuueckue y3avl. Haxonarcs
B ITOJIKO’KHOM KJIETYATKE M03aJy YIIHON PaKOBUHBI Y MECTA MPUKPEIUICHHUS U C3aH
MECTa MPUKPEIUICHUS TPyIUHHO-KIIOUYNYHO-COCUEBUIHOW MbImbl. K HUM Hampas-
asietcst auMda OT MATKUX TKaHEeH 3alHUX OTHEJIOB YITHOW PaKOBHMHBI, BUCOUHOM, Te-
MEHHOM 00J1acTeil U Bcell 3aThuIouHOM oOnacTu. BeiHOCsAmue muMdaTudeckue cocy-
Ibl 33HUX YIIHBIX JUM(PATHUECKUX Y3JIOB CIEAYIOT K OKOJIOYIIHBIM, TTOBEPXHOCT-
HBIM IIEHHBIM (BO3JIE HAPY>KHOM SPEMHOM BEHBI) U IITyOOKUM IIEHHBIM (BHYTPEHHUM
ApeMHbIM) JUM(paTHYeCKUM y3iaM. BriHocsmue numdpatudyeckue cocyibl HAYT
K ITyOOKUM IIEHHBIM JIMM(PATHYECKUM y3J1aM.
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Puc. 9. Jlumpatuaeckue y3ibl TOJIOBBI U IEH. | — epeIHue yIIHbIE y3IIbl;
2 — 3a7HME YILIHBIE Y3JIbl; 3 — OKOJIOYIIHBIE y3JIbl; 4 — 3aTbUIOYHBIE Y3JIbI;
5 — riryOoKue HmIeHbIe y3I1bl; 6 — HAIKITIOYMYHBIE Y3J1bl; 7 — MOIKIIOYMYHBIE Y3IIbl;
8 — 3arpyauHHbIE y3IIbl; 9 — IpeaTpaxeanbHble y3ibl; 10 — mpearopTaHHble Y3Ibl;
11 — mog0opo10UHO-TIOJUETIOCTHBIE Y3IIbI

Ot rmy0okux o0pa3oBaHMi TOJ0BHI JUMda coOUpaeTcst B CASAYIOUINE TPYTIIIbI
TUM(}ATUYECKUX y3J10B:

1. Oxonoywnsie num@pamuueckue y3apl. PacrnonokeHbl B KIETYATOYHOM
IPOCTPAHCTBE OKOJIOYIIIHOM KeJIe3bl, OrpaHUuYeHHOM pacuierienuem ee pacuuu. Co-
OouparT TuM(Qy OT TOJIOCTH HOCA, HOCOTJIOTKH, TBEPAOTO, MATKOTO HeOa, TIa3HUIIbI,
KpPBUIOHEOHOM, TOJIBUCOYHOM SIMOK, OT TKaHEH, OKPY>KaIOIINX OKOJOYIIHYIO Kee3y,
OT KOXH JIOOHOW M TEMEHHOU 00JiacTel, YITHOW PaKOBHHBI, HAPYKHOTO CIIyXOBOTO
MPOX0/1a, CIYXOBOW TpyObl, BepXHEW T'yObl. BbiHOCSIIME TMM(bATHUYECKUE COCYIbI
UAYT K HIEHHBIM NOBEPXHOCTHBIM (BO3JIE HAPYKHOW SIPEMHOW BEHBI) U TITyOOKHM
(BHYTpPEHHUM SIPEMHBIM) TUM(PATUUESCKUM y3JIaM.

2. I'nybokue nuyesvle numpamuyeckue y3pl. 3ajeraror 1Mo Xoay BepXHeUe-
moctHOoN aptepun. CoOuparoT auM@y OT MOJOCTH HOCA, HOCOTJIOTKH, TBEPIOTO
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Y MATKOTO HeOa, TJIa3HUIIbl, KPhIJIOHEOHOM, MOJBUCOYHON IMOK, OT TKaHEH, OKpyXa-
IOILMX OKOJIOYIIHYIO XKEJE3y.

3. I'nomounwvle (0xon02nomounsvle) Aumhamuueckue y3ivl. 3AIETAOT BIOJb
O0KOBBIX 0T/€N0B rI0TKU. Croia MocTymnaeT JuMda OT CTEHOK IJIOTKU, OKPYKaroIIen
€€ KJIETYaTKU, OT 33JHUX OTJIEJIOB POTOBOM MOJIOCTH, SI3bIKA, TUM(OINUTETUATBHOIO
koJbua [Tuporosa, mojgocTu cpegHero yxa.

4. Ilpeozopmannvie 1umpamuueckue y3avl. B xonmnyectse 1-3 nexar Ha 60-
KOBOW MOBEPXHOCTH F'OPTAHHU.

5. Ilpeompaxeanvhuvie numgpamuueckue y3apl. Haxonarca no 00kaMm BEpXHUX
KOJIEL| TPaXEH.

6. 3aznomounvie rumpamuyeckue y3nvl. B xonuuectse 45 nexar Ha npea-
MO3BOHOYHOW IJIACTHHKE IIeHHON (acuumu, nmo3aau riaotku. ColOuparoT 1uMdy ot
CTEHOK TIJIOTKH, CJIM3UCTOW OOOJIOYKM HOCOBOW MOJOCTH M NPHUAATOYHBIX Ma3yX,
MUHJAIIMH, He0a, CIIyXoBOU TpyObl, OapabanHHON mojoctu. BriHocsmue numdaruye-
CKHE COCYJIbI CJIEIYIOT K BHYTPEHHUM SIPEMHBIM JIUM(PATHUECKUM Y3JIaM.

Jlumda OT roJ0BbHI ClIEAyeT Ha HICI0 U MPOXOAUT Psiji MOBEPXHOCTHHIX U IIIY-
00kux TuMdaTUYecKux y3J0B men. [loBepXHOCTHBIE 1IeHHbIE TUM(ATHUECKUE Y3IIbI
JeXaT Ha MOBEPXHOCTHOM MIIaCTHHKE IIeHoM ¢aciuu. [mybokue mieiinpie mumda-
TUYECKHE Y3JIbI JIeKAT MOJI MOBEPXHOCTHOM IMJIACTUHKOM IIEeHHON (acumu, Mo Xomy
KPOBEHOCHBIX COCY/IOB IIIEH.

B noBepXxHOCTHBIE 1ICiHBIEC JIUMPATHUECKUE Y3IIbl TUM(pa MOCTYNaeT OT 3aThl-
JIOYHBIX, 33JHEYIIHBIX, NEPETHEYIIHBIX JTUM(PATHUECKUX y3J0B ToioBbl. K HUM OT-
HOCSTCS TMM(ATUYECKUE Y3IIbI, JIEXKAIIHE MO X0y HApYXKHOM sIpeMHOU BEHBI U IO-
331 TPYAUHHO-KIIOUMYHO-COCIIEBUIHOM MbIIIbL. B nuMdarnyeckue y3imbl, pacmo-
Jararonifecs Mo XoJy Hapy>KHOH sIpeMHOW BEHbI, BJIOJIb MEPEAHEro Kpas Tparene-
BUJHOW MBIl JUM(pa MOCTyMNaeT MO MOBEPXHOCTHBIM JUM(ATUYECKUM COCYAaM
men. U3 3tux nuMmdatnyeckux y3ioB JuMmda B IallbHEHUIIEM cleayeT B TiyOokue
auM$paTHUECKHE y3JIbl IIEH.

B rnyOokue mieiiHble nuM@aTHYeCKUe Y3ibl JUM$a MNOCTyHaeT H3 BCEX
OCTaJIbHBIX JIUM(ATUYECKUX Y3J710B ToIoBbl. K HUM OTHOCSTCS TuM(paTHYECKUE Y3Ibl,
JeXallKue Mo XOAY COCYIUCTO-HEPBHOIO MydKa IIeu A0 JEJEeHHs 00IIel COHHOM ap-
TEepUH, ABYOPIOIIHO-SIPEMHBIE, SPEMHO-IONATOYHO-IOABA3BIYHbIC, HAXOSALIUECS
KHU3Y U K331 OT KJIIOYHIBL, 3ar0TouHble. OT BCeX TTyOOKHUX IIEHHBIX Y3JI0B BHIHO-
CSIIITUE COCYJBI CIIMBAIOTCS U 00pa3yloOT sipeMHBbIC TUM(aTHIECKUE CTBOJBI (IIPaBBIi
U JIEBBIN).
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K rmyO6okuM BepXHUM JTUM(ATHUECKUM y3j1aM OTHOCST JUM(ATHUUSCKHUE Y3IIbI,
JIeKAIIKe B TIpeiesiax COHHOTO TPEYroJibHUKA. B 3Th nmumbarnyeckue y3ibl mocTymna-
€T OCHOBHAsI 4acTh JTUMQBbI, MPUTEKAOIIAs OT TUM(PATUISCKHUX y3JI0B T'OJIOBHI.

['my6okue HKHHE JTUMQaTHYECKUE Y3JIbl JIEKAT HA MEepeaHEl MOBEPXHOCTH
JISCTHUYHBIX MBIIIII, B HAAKITIOUNIHON SIMKE, BCJICICTBHE YE€TO OHM TOJyYHJIA Ha3Ba-
HUE HAIKITIOUMYHBIX. HankmounmdHbie TuMGaTUYECKUE Y3IIbl SBIISIOTCS PErHOHAp-
HBIMH JIJIS TOJIOBBI M IIIEH, TaK KaK MPaKTUYECKH COOMPAIOT BCIO JTUM(]Y OT JTaHHBIX
o0OJacTei.

JlnmpaTudeckne cocyabl s3bIKa MOAPA3NCIAIOT HA TTOBEPXHOCTHBIC U TIIY-
6okue. [loBepxHOCTHBIE JTUM(pAaTUYECKHE COCYABl HAYMHAIOTCS CEThIO JMMpaTuye-
CKHUX KaMWIISIPOB CIM3UCTONU 000J0uku. ['myOokue numbaTtndeckue cocy bl COmpo-
BOXKJIAIOT KPOBEHOCHBIEC cocyabl. JIuMda u3 Tex u Apyrux mumMQpaTUIeCKuX COCYI0B
MOCTYIAET B S3bIYHBIC JTUM(DATUUECKHUE Y3IIbI, JIeXKAITUe 0 O0OKaM OT KOPHS S3bIKa,
a3aTeM B IIyOOKHE MICHHBIE, MOJIHKHEUCTIOCTHBIC, MOA00poaoYHbIe IuMpaTnye-
CKHE Y3IIBI.

JlumpaTnueckne cocyabl oprana 3peHus. JInMOOOTTOK OT BEK, KOHBIOHKTH-
BbI, TJIA3HUIIBI OCYIIECTBIISIETCS B MEpPEAHUE, HIDKHHUE YITHBIC, OKOJIOYIIIHbBIE, TITy00-
KHe JuieBble aumdarnyeckue y3ibl. [azHoe g0710k0 TMMGPATUYECKUX COCY/IOB HE
umeet. imerorcst mumdarrueckre mpocTpaHCTBA MEXKTy BOJIOKHAMH CBSI3KH, TOJIBE-
IIMBAIOIIEH XPYCTAIMK, HEPEIHAS U 3aHSsI KaMephl IJ1a3a, eI MEeXy 000JI0UKa-
MU. OTTOK KUIKOCTH U3 3TUX 00pa30BaHUN OCYIIECTBIIACTCS Yepe3 MyYKu rpedeHya-
TON CBSI3KM PaNyKHO-POTOBHUYHOIO Yyrja B BEHO3HYIO Ia3yXy CKIEpHI, a OTTyla —
B BEHO3HYIO CUCTEMY.

1.7. JIumpaTnyeckue cocyabl U y3Jibl BepXHEH KOHEYHOCTH

Pa3znuyatoT moBepXHOCTHBIE, TTyOOKHE JTUM(ATUYECKUE COCYIbl U Y3JIbI CBO-
00JIHOM YacTH BEpXHEHW KOHEYHOCTH, IieueBoro nosca (puc. 10).

CBoOogHasi yacTh BepXHell KOHEYHOCTH. 37eCh MOBEPXHOCTHBIE JTUM(ATH-
YECKUE COCYbI JIEKAT B KOXKE, MOJKOXKHOW KieTyaTke. OHM HaYMHAIOTCS U3 JIUMQa-
TUYECKUX CETeH THUIPHOW W JIAJIOHHOW MOBEPXHOCTEH KUCTH, 00pasysh MeAUaIbHYIO,
CPEIIHIOIO U JIATEPAIbHYIO TPYMIbl TUM(ATUUECKUX COCYIOB, KOTOPbIE CIEAYIOT MO
X0y MEIUAJIBHOU, IPOMEKYTOUYHOHU U JIATEPATIbHON ITOAKOKHBIX BEH.
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A b

Puc. 10. Jlumparuueckue cocyapl U y3ibl BepXHEH KOHCUHOCTH:

A —Bun cnepeny; b — Bun czaau; 1 — moBepXHOCTHBIE TUM(BATHUECKHE COCYIbI TPEATIICUbs
U TUieya; 2 — MoAMBIIIeYHbIe TUM(PATHUIECKHUE Y3IIbl; 3 — JIOKTEBbIe TUM(paTHUECKHUE Y3IIbI

JlumdaTtuyeckue cocyabl MeIUaIbHON TPyHbl cOOMparoT JUMQy OT MOBEPX-
HOCTHBIX TKAHEW MEIUAIIbHBIX OTACIOB KUCTH (4—5- MasbIibl), MPEAIUICYbs U TIIeYa.
YacTb cocyZI0B 3TOM IPYIIIbI IPEPHIBAECTCS B MOBEPXHOCTHBIX JIOKTEBBIX JTUM(DaTHye-
CKHX y3JIaX, KOTOpPbIE HAXOATCS 10T COOCTBEHHOM (paciueit B JIOKTeBoM siMke. Jlpy-
rasi 4acTb COCYJIOB JaHHOW TPYIIIbI COMPOBOXKIAET MEIUAIbHYIO BEHY, MpoOoaaeT
coOCTBeHHYIO (hacIlvIo Ha CEPEIMHE IJIeYa U COCTUHSICTCS C TITyOOKHUME JMMbaTHde-
ckuMu cocynamu. OcTtanbHble TUM(GATUYECKUE COCYJIbl MEIUATILHOM TPYIIIbI CIETy-
10T BBEPX U BIIAJAIOT B MOAMBIIICYHBIC TUM(DATHUESCKUE Y3IIbI.

JInmpatryeckrie MOBEPXHOCTHBIE COCYJIbI MPOMEXKYTOUHON TPYMIbI CIETYIOT
OT JIAJIOHHOW TIOBEPXHOCTH 3aISICThs, MPEAIUICYbS BAOJL MPOMEKYTOYHOU BEHBI
MpeAIieYbsi U MPUCOCIUHSIOTCS K MEAUAIbHON WM JaTepalbHOM rpyIie JuMdaTu-
YECKUX COCYIOB.
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JIumdatuueckre cocyabl JaTepalibHOW TPYIIbl HAYUHAIOTCS OT KOXH M TOJI-
KOJKHOU KJeT4aTKku 1—3-ro maniblieB, JJaTepaabHOM 001aCTH KUCTH, MPEAIIICYbs, ILJIe-
4ya ¥ UAYT MO XOAY JAaTepajJbHOM MOAKOXKHOM BEHbI PyKU. YacTh COCY/IOB NpephIBa-
€TCSl B MOJAMBINICYHBIX JTuMparrnueckux y3nax. Ho Oomnpiras gacte muM@aTrHaecKux
COCYJZIOB IPEPHIBACTCS B MOJAKIIOUMYHBIX TUM(DaTuuecKkux y3nax. OT KOXKH, MOJKOXK-
HOM KJIETUATKU YKa3aTeJIbHOTO, CPEHEro najbleB Jumda codupaercs B 000co0eH-
HBI CTBOJI, CIEAYIOLIMNA MO X0y HAPY>KHOW BEHBI O MOJKIIOUAYHBIX JTUMpaTuye-
CKHX Y3JIOB.

['myOokue numdarruueckre cocyibl JiexaT BAOJIb COCYAUCTO-HEPBHBIX MyYKOB
KHUCTH, TIpeAIuieubs, miaeda. OHU 4aCTUYHO CIEAYIOT K JUM(GATHUYECKUM Y3JIaM Iijie-
4a, Tpearieybs, JOKTEBbIM JTUM(ATUUECKUM Yy3JaM, HaXOoJAIUMCs ToJ (aciuei.
Bonbimas nx yacTe HanmpaBIsSeTCs K MOAMBIIICYHBIM TUM(ATUUECKUM Y3JIaM.

IlnedeBoii mosic. Jlumda OT MIeyeBOro mosica OTTEKAET B MOJMBIIICYHBIE
muMmpatuueckue y3ibl. [logMeinieunsie muMbaTHYECKUE Y3IIbl SBISIOTCS PEerHoHap-
HBIMU JJISI BCEX YAaCTEW BEPXHEU KOHEUYHOCTH, MOJIOYHOM JKEJE3bl, CTECHOK I'PYAHOU
KJIETKH, OT BEPXHEro OTJeNia nepenHel OpromHoi creHku. YacTe nuMdaruyeckux
y3JI0B pacrojiaraeTcsi MOBEPXHOCTHO, B JKMPOBOU KJETYaTKe, IPyrue — B TIIyOUHE
MOIMBIIIIEYHON BMAJUHBI. B 3aBUCUMOCTH OT TIOJIOKEHUS TIOIMBITIICUYHbIE JTUM(aTH-
YeCKHE Y3JIbl MTOJPa3IesioT Ha 5 TPyI:

1. Jenmpanvnas epynna. HaxoasTcs B CpeiHEM OTJEJE MOIMBIIICYHON BMa-
nuHbl. Cobuparot TuMQy OT KOXKH PYKH, TPYyAHOU KJIETKH, CIIUHBI, )KUBOTA, YaCTUIHO
OT BEpXHUX 1 OOKOBBIX YIACTKOB MOJIOYHOMU KEJE3HbI.

2. 3aonsas epynna. Haxoautesl Ha 3aJlHEW CTEHKE MOMBIIICYHON BIIaJIUHBI 110
XOJly TOJIONATOYHBIX cocynoB. CoOuparoT auMdy OT JIOMAaTOYHON 00JIacTH, Tieye-
BOI'0 CyCTaBa.

3. Meouanvnasa epynna. Haxonurcst Ha mepeaHed 3y0UaToO MBIIIIIE MO X0y
naTepaibHON TpyaHou aprepuu. CoOuparoT JuMdy OT NepeaHEeOO0KOBBIX OTIIEIOB
TPYAHOM KJIETKH, OPIONTHON CTEHKH, OT MOJIOYHOM >KEJIE3hI.

4. Jlamepanvuas epynna. HaxoauTest mo XxoAy MoaMbliedHON BeHbl. ColOupa-
10T TUM(]Y OT TIIyOOKUX COCYZIOB CBOOOTHOM YacCTH BEPXHEW KOHEYHOCTH, MOJIOYHOM
KEJe3bl.

5. Bepxusaa epynna. Haxonurcsa nmo xoay NOAKIFOYMYHOM BeHbI. [loakimouny-
Hble JUM(ATHUYECKUE Y3Jbl cOOUparoT JUuMdy OT MOJOYHOU Kejesbl, peOepHOU
IJIEBPHI, CIOa BMAJAIOT BBIHOCSIINE JTUM(ATUYECKUE COCYJbI OT BCEX IMOMBIIICY-
HBIX Y3JIOB.
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1.8. JIumpaTnyeckue cocyabl M y3Jbl IPYAHON MOJOCTH

JIumdatrueckre cocypl U y3JIbl TPYAHOM MOJIOCTH JEIAT Ha JIBE TPYIIIbI: a-
pueTanpHbie (MPUCTEHOYHBIC) JTMM(aTHUYEeCKUEe Y37IbI W BUCIEpAIbHBIC (BHYTPEH-
HOCTHBIE) TUM(PATUUECKUE Y3TIbI.

IHapuerajabHble JUM@aTHYeCKHe Y3JIbI JISKAT HA CTEHKAX IPYIHOU IOJIOCTH.
K HUM OTHOCHT:

1. Oxonocpyounusie numgamuueckue y3nvl. Pacmonaralorcsi mo xoay BHYT-
pEHHEN TpyAHOU apTepuu 1o 60Kam OT rpyAuHbl. OHU IPUHUMAIOT TUMQY OT TKaHEe
MepeHEeH TPYTHON CTEHKH, TUICBPHI, MEepUKap/a, HIDKHUX HATYPEBHBIX M BEPXHUX
nuadparMalibHbIX JTUM(aTHUECKUX y3JI0B, TICYEHH, MOJIOYHOM kene3bl. BeiHocsmme
auMdaTUIECKue COCY/IbI MPABBIX OKOJIOTPYAUHHBIX JIUM(PATHICCKUX Y3JI0B BIAJAIOT
B MpaBblil ApEeMHBIN CTBOJ. BhiHOCsKE TuMdaTrnuecke cocybl JIEBBIX OKOJIOTPY-
JTUHHBIX CIEAYIOT K MPEJaopTaIbHBIM JUM(PATUICCKUM y3JIaM, B JIEBBIH SPEMHBIN
CTBOJI U HETIOCPEJICTBEHHO B IPYHOI MPOTOK.

2. Meoicpebepubie numgpamuyeckue ysavl. Jlexar B 001aCTH TOJIOBOK pedep.
[IpuHumarotr nTuM@y OT 3aJHEeH CTEHKHU T'pyJHOHN mosiocTu. BeiHOCSIME TumMdaTrnye-
CKHE€ COCYIbl 3THUX Y3JIOB CIEAYIOT K TPYAHOMY MPOTOKY, OT BEPXHHUX Y3JOB —
K BHYTPEHHUM SPEMHBIM JTUM(PATUYECKUM y3JIaM.

Pa3znuyaror nepennue u 3agHue MexpedepHbie TUM(PaTHIECKUe COCYbl, KOTO-
pbie COOMPAIOT JIUM(]Y OT MBIIIL, KOCTEH TPYIHON KIETKH.

[lepennue mexpeOepHble TUM(ATHIECKUE COCYIbI CIEAYIOT K OKOJOTPYIUH-
HBIM JTUM(paTUYECKUM y3iaM. BeiHOcAIIMEe TMM@aTHUYeCKue COCyIbl BIMBAIOTCS Cle-
Ba B IPYIHOH MPOTOK, CIIpaBa — B MPaBbIil TUM(ATHIECKUI MPOTOK.

3agHue MexpeOepHble TUM@PATHYECKUE COCYIbl CIEIYIOT B MEXKpEOECPHBIX
IPOMEXYTKAaX HazaJ, NPUHUMAIOT OTBOSAIIME JTUM(PATHUYECKHE COCYIbl CIIHUHBI
Y BMAJal0T B MEXpeOepHbIe TUM(ATHIECKUE Y3IIbI.

3. Bepxnue ouagpacmanvuvie numgpamuueckue yzivi. Jlexar Ha guadparme
cleBa OT HIKHEW IOJOM BEHBI, BOKpYT mepukapaa. [lpuHumaror numdy oT aua-
¢bparmsl, nepukap/a, MmieBpsl, AuapparMalbHON MOBEPXHOCTH MeueHU. BriHocsmIMe
auMdaTUuYecKre CoCy/bl BIAJAOT B OKOJOTPYJIMHHBIE, 3aIHUE CPEIOCTEHHBIE, HUXK-

HUE TpaxeoOpoHXUaIbHbIe, OPOHXOJIETOYHbIC TUM(PATUYECKUE Y3IIbI.

Bucuepajabnsie Jumdarnyeckue y3uabl. K HUM oTHOCAT:

1. Ilepeonue cpedocmennvie aumgpamuueckue y3ivl, JISKAIUE B BEPXHEH Ya-
CTH TIEPEIHETO CPEIOCTEHUS, Ha TIEPEIHEN MOBEPXHOCTU AYTH A0PTHI.

B mepennue cpegocteHHbIe TUMQPATHUECKUE Y3JIbl BHAAAOT JTUMQPATHICCKHUE
COCYy/IbI Cep/ilia, BUJIOYKOBOM JKeJe3bl, BBIHOCSIINE TUM(PATHIECKHE COCYIbI OPOHXO-
JIETOYHBIX, TPaXCOOPOHXUANBHBIX IUM(ATHIECKUX Y370B. 13 numpaTnyecknx y3inos
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NEPEHET0 CPENOCTEHHS BBIXOAAT JTUM(PATHUECKUE COCY/IbI, CAEAYIOIINE K MPaBoOMy
Y JIEBOMY BEHO3HBIM YTJIaM.

2. 3aonue cpedocmennvie rumpamuyeckue y3ivl AeKaT B KIeTYaTKe BOJIU3HU
IPYIHON YacTU HUCXOJIAIIEH aopThl, MUIIEBO/A (OKOJOMHILEBOAHBIE, MEKAOPTONH-
IEBOJIHBIE), MPUHUMAIOT JTUM(]Y OT OPTaHOB 3a/IHETO CPEIOCTEHUSI.

3. OxonoaopmansHule aumpamuyeckue y3asl KT 0331 A0PTHI U COOKY OT
Hee. BeiHocsmume numdaTnyeckre cocyabl 3TUX y3J0B BHNAJAIOT B TPYAHOU MPOTOK,
HIKHHUE TPaxeoOpOHXUANBHBIX TUM(PATHUECKHUE Y3IIbI.

4. bpouxonezounvie numpamuueckue y3ivl 1€KaT B 00JACTH KOpPHEH JETKUX
Brinocsiue numpatudeckue cocyIpl MpaBbIX U JIEBBIX OPOHXOJIETOYHBIX JTUMGaTH-
YECKUX Y3JIOB CIEIYIOT K TpaxeoOpOHXHAIbHBIM JUM(PATHYECKUM y3i1aM. BoiHOCS-
mue JUMQpaTUYECKue COCYIbl TPAXeOOPOHXUATBHBIX JUM(PATHUECKUX Y3JIO0B y4yacT-
BYIOT B 00pa30BaHUU MPABOr0 OPOHXOMEIMACTUHAIBLHOTO CTBOJA. BhIHOCAIIME TUM-
(baTuueckue cocy/Ibl JEBBIX TPEXCOOPOHXUATBHBIX JIUM(ATUYECKUX Y3JI0B BIIAIal0T B
TPYAHOU IIPOTOK.

5. Tpaxeanvhvie numgamuueckue y31ul pacmoyiaraloTcsi cuepeau U cOOKy Tpa-
XCH.

6. Jlecounvle numpamuyeckue y3ael J€KAT B 001aCTH KOPHEH JETKUX, B YIJIax
BETBJICHHS JTOJIEBBIX U CETMEHTaPHBIX OPOHXOB.

Jlumdaruyeckue cocyabl M y3JIbl JEIKUX

JlumdaTrdeckne coCyapl JETKUX MOAPa3AesaioT Ha TTIOBEPXHOCTHBIE U TITy0o-
kue (puc. 11 u 12).

[ToBepxHOCTHBIE TMM(ATHUECKHE COCY bl TPEICTABICHBI KAMIUIIPHON CEThIO
B TOJIIIE JIETOYHOM IJIEBPHI U OTBOJSIIMMH cocydaMu. YacTh MOBEPXHOCTHBIX JTUM-
(daTHUeCKNX COCYIOB BCTYMAaeT B MApEHXHMY JIETKUX U COCAMHSACTCS C TIIyOOKHMHU
TuMGaTHUYECKUMH COCYIaMH, Ipyrasi 4acTh CleAyeT K JUMQpaTUUeCcKux y3jiaMm B 00-
JIACTH BOPOT JIETKHUX.

['my6okue numpaTudeckre coCyIbl MPEACTABICHBI CEThIO TUM(ATHUECKNX Ka-
NWUISIPOB B COSAMHUTENHFHO-TKAHHBIX MEPETOPOAKAX JIETKUX, B MOJCIU3UCTON 000-
J04YKe OpOHXOB U OTBOAAIIMMHU cocyaamu. OTBoAsIIME TUMPATHUECKHE COCYIbI
CJIEIYIOT TI0 aJIBEHTULIUU COCYJI0B, OPOHXOB, COCTMHUTEIBHO-TKAHHBIM MEPETOPOI-
KaM, o0pa3ys Mo X0y ux JuM(GaTHIECKUe CIUIETCHHUS, K JIETOUYHBIM JTUM(aTUIECKUM
y3naM. BeiHOCsIME nuM@aTrueckue COCyIbl W3 3THX Y3JI0B BIAJAlOT B OpOHXO-
JIETOYHBIC JIUM(PATUIECKUE Y3IIbI, TPAaXeOOpOHXHANIbHBIE, TpaxealbHble TuMpaTuye-

CKHUE Y3JIbI.
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OtToK NUMQBI U3 MPaBOTO JIETKOTO OCYLIECTBISIETCS BHayajie B JIETOYHbBIE,
OpoHXOJIETOYHbIE JTMM(ATUYECKUE Y37bl, 3aT€M B HUKHHE TPaxeoOpOHXHAJIbHBIC
U IIpaBbl€ MapaTpaxeanbHble JIUM(PaTUIECKUE Y3IIbI.

OtToK MBI U3 BEpXHEW JT0JIM JIEBOTO JIETKOTO OCYIIECTBIISICTCS B JIETOYHBIE,
OpOHXOJIETOYHBIE, JIEBbIE TPaxeOOpPOHXUAIbHbIE JUM(PATUUECKUE Y31bl, Y3JIbl JAYTH
aopTbl. 13 HMXKHEW TOJU JEBOTO JIETKOTO JMM(a Takke OTTEKaeT cHaudaia B JIErOdY-
HbIe, OPOHXOJIETOYHBIE, TPaXeOOPOHXUaAIbHbIC TUM(ATUUECKHUE y3JIbl, HO 3aTeM 00JIb-
11ast 9acTh JIUM(BI [IOMAIAET B IPABBIC TPAXCOOPOHXUATbHbIE TUM(PATUIECKHUE Y3IIbI

BoiHocsme naumdaTtuyeckue cocyAbl TpaxealbHbIX JUM(ATUYECKUX Y3II0B
00pa3yroT OpPOHXOCPEIOCTEHHBIN CTBOJI, KOTOPBIN BMaJaeT cjieBa B IPYJHOM MPOTOK,
CIipaBa — B MPaBblid TUMQPATHUECKHUI TTPOTOK.

Puc. 11. JlumdaTtudeckue cocyasl U TuMpaTrudeckue y3isl (J1.y.) JErKoro:
1— BHYTpHJIETOYHBIE J1.Y.; 2 — OPOHXOJIETOYHEIE J1.Y.; 3 — TpaxeoOpOHXHATbHBIE (BEPXHHUE)
1.y.; 4 — TpaxeoOpoHXHaNbHbIE (HIKHKE) J.Y.; 5 — OKOJIOMHILEBOIHBIC J1.Y.

JIumpaTuyeckue cocyabl M y3J1bl NUILEBOAA

Jlumdpatuueckre cocyabl MHUIIEBOJA MPEACTaBICHBI CEThIO TUM(ATHUIESCKUX
KalmWUISIPOB B CIM3UCTOM, MOACIU3UCTON, MBIILIEYHOU 000710uKax. OTBOASIINE JTUM-
(daTtryeckre cocyabl OT BEpXHEH TPETH MUIIEBOAA CICAYIOT K TpaxeaabHbIM, BHYT-
PEHHUM SIPEMHBIM, 33JJHUM CPEAOCTEHHBIM JTUM(aTHUECKUM y3J1aM; OT CpeHEeN Tpe-
TH TUIIEBOJIa — K 33JHUM CPEIOCTCHHBIM JIMM(PATUICCKUM y3JIaM, OT HUKHEN TPETU

— K JICBBIM JKEJIYJOYHBIM JTUMaTUuuecKuM y3iaMm (puc. 12).
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W, Jugulars interna dextra

Modi lvmphatici cervicales
laterales profundi

Neodi Ivmphatici
cervicales pretracheales
MNoadi lvmphatici cervicales
paratracheales

S

Trachea Arcus ductus thoracici

AL subclavia dextra V. subclavia sinistra

Arcus
N Nodi lymph
Modi i Ilymiphatici
- lymphatici axillares
tracheobronchiales supenores
Bronchus principalis sinister
i
7 Modi lymmphatici

V. cava supenor ¥, c i o lmchcubmr:chule_s

' inferiores
\

MNodi Ivymphatici
bronchopulmonales

Ductus lymphaticus dexter
(ductus thoracicus dexter)

Modi lymphatici
mediastinales
anteriores

Bronchus principalis dexter

== lvm phaum
mediastinales |

posteriores 4 ‘ﬁ

— MNodi lymphatict phrenici
superor ¢l inferior

Aona
thoracica

[Muctus thoracicus
{pars thoracica)

Esophagus b,

g

Diaphragma

Puc. 12. Jlumparnueckne cocyibl U y37IbI MUIIEBO/IA

JlumpaTnyeckune cocyabl M y3Jbl cepaua

JlumdaTraeckne cocyapl cepilia Moapa3AesisaioT Ha TOBEPXHOCTHBIE U TIy0o-
KHe.

[ToBepxHOCTHBIE TUM(BATHIECKUE COCY Bl CeP/IIIa HAXOAATCS MO SMUKAPIOM.

I'my6okue nmuMdaTrdeckue cocyabl cepia MPeacTaBICHbl JTUM(PaTHICCKUMU
KalMJUIIPHBIMHA CETSMU B TOJIIIIE MUOKap/Ia.

OTtBosIMe TUM(pATHYECKUE COCYIbI CIEAYIOT 0 X0y BETBEH BEHEYHBIX CO-
cynoB. JluMmdaruueckne cOCyIbl, COMPOBOXKIAIONINE JIEBYIO BEHEYHYIO apTEpHIO,
CIIEAYIOT K TpaxeaJbHBIM U OPOHXHAIBHBIM JIMM(ATHIECKUM Y3IIaM.

JlumdaTrdeckne COCyabl, COMPOBOXKIAIOIINE TMPABYI0 BEHEUHYIO apTEpHIO,
CIIEAYIOT K TIEPETHAM CPEIOCTCHHBIM JTUM()ATHISCKUM Yy3IIaM.
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1.9. IumpaTnueckune cocyabl U y3Jbl HUKHEH KOHEYHOCTH

Pa3znuyaroT moBEepXHOCTHBIE U IIyOOKHE TUM(ATUYECKUE COCYbl U TUMPaTH-
YEeCKHE y3Jibl HU>KHEN KOHeuHOCTH (puc. 13).

Puc. 13. Jlumparudeckre cocyapl U y37bl HIDKHEH KOHEYHOCTH:
1 — moBepxHOCTHBIE TUM(pATHUYECKUE COCYABI TOJIEHN U Oeapa; 2 — MOBEPXHOCTHBIE Maxo-
BbI€ TUM(PATUUECKUE Y3IIbI

Ilosepxnocmmusle numgpamuueckue cocyovl coouparoT TUMQy OT KOXKH, MOJ-
KOYKHOU KJIETYATKH 3aJHENATEPAIBHON MTOBEPXHOCTHU TOJIEHH, PACIIONArasich o XO1y
MaJiol MOAKOKHOM BeHBI. YacTh COCYI0B MPEpHIBACTCS B MOAKOJICHHBIX JIUMpaTuye-
ckux y3nax. OcrtanbHble TUM(ATUYECKHE COCYAbl NEPEXOAAT Ha MepeaHEMEeUualb-
HYI0 TTOBEPXHOCTh O€Jpa M CIEAYIOT K MOBEPXHOCTHBIM MaXOBbIM JTUM(PATHIECKUM
y3naMm. [To xoxy GOJBIION MOJKOKHOW BEHBI CICAYIOT JUM(aTHUYECKUE COCYJIbI, CO-
Ouparoiye TMMQy OT ThUIa CTOIBI, EepEeAHEMEINATBHON TOBEPXHOCTH TOJICHH, OeI-
pa K MOBEPXHOCTHBIM MaXOBbIM JIUM(PATUUECKUM y3JIaM.

[ToBepxHOCTHBIE JUM(pATUYECKUE COCYAbl HMKHEM KOHEYHOCTH HAUMHAIOTCS
M3 KamWUBIPHBIX JUM(PATUUYECKUX CETeM TBhUIbHOM, MOJOIIBEHHON IMOBEpXHOCTEN
ctorbl. JlumdaTruueckue cocyabl MEAUATLHON MOBEPXHOCTU CTOIBI CIEAYIOT Ha Me-
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JIUAJIbHYI0 OBEPXHOCTh I'OJIEHH, MEpEeAHEMEINATIbHYIO IOBEPXHOCTh Oelipa, conpo-
BOXKJ1ass OOJBIIYIO MOJKOXKHYIO BEHY, M BIAJAIOT B O0JACTU CKPHITOW IIENTH B IO-
BEPXHOCTHBIE IAXOBBIE TUMPATUUECKUE Y3IIbI.

JlumdaTrueckne cocynbl OT JaTepalbHON MOBEPXHOCTH CTOIBI UAYT Ha 3a-
HIOI0 IIOBEPXHOCTb T'OJIEHH, COIPOBOXKJAs MAJYI0 MOJAKOKHYIO BEHY JI0 IOJKOJICH-
HOM SIMKH, TJI€ 4aCTh JUM(PATHUECKUX COCYI0B BIAJaeT B MOJIKOJICHHbIE IUMpaTuye-
CKHE y3JIbl, Ipyrasi 4acTh IEPEXOIUT HAa MEJUAJIbHYIO IOBEPXHOCTh Oelipa, COESqUHSI-
IOTCS C TOBEPXHOCTHBIMU JIMM(PATUYECKUMHU COCYIaMHU, KOTOPHIE CIEAYIOT K IIO-
BEPXHOCTHBIM IaXOBBIM JTUM(PATHUYECKUM y3JIaM.

[ToBepxHOCTHBIE TTaXxOBbIe JIUM(pAaTUUYECKUE y37bl B KonuuecTBe 12—-16 mexar
HUKE U MTApaJUIEIbHO MMaXOBOU CBSA3KH, B MOAKOKHOU KUPOBOM KIJIETYATKE HA TEpe-
Hel MIaCTHUHKE MUPOKON ¢aciuu 6eapa. OHU cOOUPAIOT JUMPY OT KOXKH, MOJIKOXK-
HOM KJIETYATKH BCEU HIKHEM KOHEYHOCTH, STOJWYHON 00JacTH, MPOMENKHOCTH,
HapYXHBIX TOJOBBIX OPraHOB, HWKHHUX OT/AEJOB OPIOIIHOM CTEHKH, cnuHbl. 13 mo-
BEPXHOCTHBIX JIUM(ATUYECKUX Y3JI0OB JUM(a MO0 BBIHOCALIMM COCYAAM IOCTYNAeT
B [NIyOOKHE Max0OBbIe TUM(ATUIECKUE Y3TIBL.

I'nybooxkue numgpamuueckue cocyopbt HUKHENH KOHEYHOCTH HAaYMHAIOTCS OT Ka-
NWUIPHBIX ceTel MbI, (acuuii, cycTaBoB, kocTeil. Ha ronenu onu conpoBoxia-
I0T TJIyOOKHE COCY[BI, [0 XOAY KOTOPBIX JIEKAT €AUHUUYHBIE JTUM(ATUUECKUE Y3IIbI.
Bce riybokue numdarnyeckue cocyAbl TOJIEHHM 3aKaHUYMBAIOTCS B IMOJKOJCHHBIX
IMM(PATHYECKUX Y3JI1aX.

JlumdaTrueckue cocyibl ThlJIa CTOMBI CIEAYIOT IO XOAY JI0PCaIbHOU apTepuu
CTOIIbI, NIepeIHEN O0NbIIEOEPIIOBOM apTEPUN B COCTABE COCYIUCTO-HEPBHOIO Iy4yKa
nepeHel MOBEPXHOCTU TOJIEHU K MepeIHUM 00JbIIe0epIoBbIM TUM(BATHIECKUM Y3-
JaMm, JIeXKallluM B BEPXHEH TPETU TOJIEHHU, BBIHOCALIME JIUM(ATUYECKUE COCYAbl KO-
TOPBIX BIAJAIOT B MOAKOJICHHBIE TUM(PATHUECKHUE Y3IIbI.

JlumdaTuyeckue cocynl MOIOIIBEI 00Pa3yIOT 3aHUE 0O0JIBIICOEPIIOBBIC JTUM-
daTuueckue cocy/bpl, KOTOpPbIE CIEAYIOT M0 X0y OJHOMMEHHOM apTepuu 0 MOIKO-
JIEHHBIX JTUM(ATUUECKUX Y3JIOB.

['myOokue maxoBble auMdaTHUecKue y3ibl B KonuyectBe 10—15 HaxopsTcs
B KJIETYATKE, OKPY’KAIOLEH BEpXHUE OTAENbl OEIPEHHON apTepuu U BEHBI, IOJ IO-
BEPXHOCTHOM IJIACTUHKOW ImMpokod (acuuu Oeapa. CoOuparoT tuMdy OT MoBEpX-
HOCTHBIX MaXOBBIX JUM(PATHUECKUX Y3JIOB, TIYOOKHX TKaHEW HIDKHEH KOHEYHOCTH,
CTEHOK XWBOTA, MOSICHUYHON oOsactu. YacTh TiyOOKNX JTUM(ATHUYECKHX COCY/I0B
3aJIHeW TTOBEPXHOCTH Oefpa clieyeT Mo X0y CEJAIMIIHOIO HepBa U BIAJaeT B MO/I-
B3JIOIIHbIE JUMpaTrueckue y3ibl. OcTaabHble IITyOOKHe TUM(PaTHUECKUE COCY bl OT
BHYTpPEHHE MOBEPXHOCTU Oeapa, SATOJUYHONW 00JacTH CHEeAyIOT MO XOAy 3amupa-

37



TENbHBIX COCYZOB M BIAAAIOT B MOJB3JOIIHbIE JUM@aTtuueckue y3ibl. Jlumea us
rTyOOKHX MaxoOBbIX JUM(PATUUECKUX Y3JO0B MO BBIHOCAIIMM JUM(PATHUECKUM COCY-
JaM IOCTYINaeT B IMOJB3AOUIHbIC JUM(PATUUECKUE Y3JIbl, PACIOJIOKEHHBIE 10 XOIY
Hapy’KHbIX U BHYTPEHHUX IMOB3/I0IIHBIX COCYOB.

[TonkonenHsle TUM(paTHYECKUE Y3Jbl PACIOJIAratOTCsl B IOJKOJIEHHON SIMKE
B KonuecTBe 4—6. OHu jnexar noj ¢dacuueil y Mecta BIaJCHUS MaJjlol MOJKOXKHON
BEHBI B MOJKOJIEHHYI0. M3 OJIKONEHHBIX JINM(ATUYECKUX Y3JI0B JTUM(a 10 BBIHOCS-
MM COCY/IaM, CIEAYIOLUIUM IO XOAY OeApEeHHBIX COCYOB, MOCTYIAaET B JIUMpaTuye-
ckuil y3ein [luporosa (JIeKUT B MEAMATIBHOM YTy COCYJUCTOM JIaKyHbI) U B INIyOOKHE
MaxoBbIe TUM(ATUUECKUE Y3IIBL.

[lepennue OombieOepIiOBbIC JIUMGATUUECKHE Y3JIbI JIEKAT B BEPXHEH TpETH
TOJICHU Ha MEPENHEN TOBEPXHOCTH MEXKOCTHOU IEPETIOHKHU.

Hebonpmune nuMdarnyeckue y3isl rpyniaMd U OJUHOYHO HAXOASTCS B pas-
HBIX OTJENax HIKHEH KOHEUHOCTH IO XOAy JIUM(ATUIECKUX COCY/I0B.

1.10. JIumdaTuyeckue coCyabl U y3Jibl OPIOIIHOM MMOJOCTH

JInmbatrueckre y3ibl OPIOIIHON MOJOCTHA TOJPA3ISSIOT Ha MapUeTaIbHbBIC,
HAXOJSLIMECS B OCHOBHOM Ha 3aJHEil OPIOIIHONM CTEHKE B 3a0pIOIIMHHOM MPOCTPaH-
CTBE, U BUCLICPAJIbHBIE.

IHapueraabHbie JumdaTudeckne y3iabl. Ha nepenneit OpronHoil cTeHKe 1o
XOAy OJHOMMEHHBIM KPOBEHOCHBIX COCYAOB PACHOJArarOTCsS HUKHHUE IOJYPEBHBIC
muMdaTuyeckue y3ibl, coouparomme JumM@py OT IpHIeKAUUX YacTed MpsIMOM, KO-
CBIX, TMOMIEPEYHON MBIIII KUBOTA, OPIOIIMHBI, TIOIOPIOITMHHON KJIeT4YaTKU. BeIHOCS-
e JuM@aTuueckue Cocynibl 3TUX Y3JIOB CIEIYIOT MO XOJAy HUYKHUX MOAYPEBHBIX
KPOBEHOCHBIX COCYJIOB K HApPY>KHBIM TMOAB3IOIIHBIM JTUM(MATUUECKUM Y3JIaM, a 10
XOJly BEpXHUX HATYPEBHBIX KPOBEHOCHBIX COCYJOB — K OKOJIOTPYIUHHBIM JIUM(aTH-
YECKUM Y3J1aM.

B kieruaTke 3a0pIOIIMHHOTO MPOCTPAHCTBA HMMEETCS OOJIBIIOE KOJIMYECTBO
MOSICHUYHBIX JUM(paTuyeckux y310B. OHU JiexaT 1o O0KaM OpIOLIHOM aOpThl, HUXK-
HEW MOJIOW BEHBI, HAa MEPEHEH MOBEPXHOCTH MO3BOHKOB M 00pa3yrOT MOSICHUYHOE
muM(paTUIecKoe CIUIETCHHE, SBIISIONICECS CaMbIM 3HAYUTEIHHBIM B TEJEC YEIOBEKA.
OHO sBNsIETCS CaMbIM 3HAUUTEIBHBIM KOJUIEKTOPOM I JTUM(ATHUECKUX COCYIIOB
HIDKHEH KOHEYHOCTH, Ta3a. Crofa mocTymaer juMda OT MoYeK, HaAMOYECIYHUKOB, MO-
YETOYHUKOB, MTOSICHUYHOTO U KPECTIIOBOTO OT/EJIOB MO3BOHOYHHUKA, MTYOOKHX CIIOCB
3aTHE00KOBBIX OT/EJIOB OPIOIIHOM CTEHKH, KEITYyKa, KAIIICUHUKA, HUKHUX KOHEYHO-
CT€M, CTECHOK U OPTaHOB Ta3a.
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BeiHocamue nuMdatnyeckue cocyibl NOACHUYHOTO CIJIETEHUs 00pa3yroT Jie-
BbIil M MpaBblil MOSCHUYHBIC JTUM(ATUYECKUE CTBOJIbI, JAIOUINE HAYaldy T'PyIHOMY
IPOTOKY.

BucuepajabHbie auM@paTHYecKue Y3JIbl JIEKAT OKOJIO BHYTPEHHUX OPTaHOB.
JIumda OT BHYTPEHHHX OPTraHOB MPOXOAMUT Yepe3 Psiji BUCLEPAIbHBIX JHUMpaTuye-
CKHUX y37I0B 1-, 2-, 3-10 MOPSIIKOB U MOCTYTAET B 3a0PIOIIMHHBIC TUM(PATHUECKUE Y3IIbI.

JIumpaTtrueckue y3ibl 1-ro mopsaka HaXoASATCs B HEMOCPEICTBEHHOMN Oau30-
CTH OT OpraHa: B BOPOTax IIEYEHH, CEJIE3EHKE, Ha CTEHKAX KEIyKa, KUILIECYHUKA.

JIumpaTrueckue y3isl 2-ro MopsAIKa JiexkaT OKOJIO OPraHoB, 10 X0y apTepHil,
KPOBOCHA0KAIOIIMX JTaHHBIN OpraH.

JIumpaTtrueckue y3nbl 3-ro Nopsaka HaxXOAsATCs y MeECTa Hadajla apTepuil,
KPOBOCHA0XAaIOIIKUX OpraHbl (YpeBHOM, BEpXHEW, HUKHEH OpbikeeuHbIX). JlaHHbIE
IUM(pATHYECKHE Y3JIbl SBIISIOTCS PETMOHAPHBIMU NIl ONPEIECIIEHHON Ipymbl Opra-
HOB. Brienst0T ocHOBHBIE 3 TPyMIbl PETHOHAPHBIX JIUM(PATUYECKUX Y3II0B:

O6onounblie TuMpaTudeckue y3iabl. HaxoasTcs y KOpHs HIDKHEH Opbhkeed-
HOW apTepuu, MPUHUMAIOT JUMQY OT JIEBOM IMOJOBHHBI MONEPEYHOW 000/I0UHOM,
HUCXOSIIEH 00004YHON, CUTMOBUTHON KUIIIKKM M BEPXHETO OTJieNia IPSMON KUIIIKH.
Jlumda n3 000404YHBIX TUMPATHUECKUX Y3J0B MOCTYHAeT B OKOJOAOpTajbHBIC, 3a-
OproMMHHBIE TUM(PATUYECKUE Y3ITIBI.

BepxHeOpbrkeeunbie gumdarudyeckue y3iabl. Haxonsrcs BOKpyr Hadana
BEpXHEW OpbDKEEUHON apTepuu, MPUHUMAIOT JUM(QY OT BEpXHEW MOJOBHHBI 12-
MIEPCTHOM KUIIKHA, BCEH TOHKOW KHIIKH, CIICTION, BOCXOIAIIEH 000I0YHON KHIIKH,
paBOM MOJOBUHBI MONEPEUHON 000A0YHON KUIIKH.

YpeHble JumpaTudeckue y3jabl. Haxoasrcs BOKpyr 4peBHOro CTBOJIA, MPHU-
HUMAIOT JUMQY OT KeITyJIKa, OT HIKHEH MOJIOBUHBI 12-MIEpCTHON KHILKH, MEYEHHU,
ITOJKEITYTOYHOM JKEJIE3Bl, CEJIE3EHKHU.

BoiHocsime naumdaTuyeckue CcocyAbl  O00O0JIOYHBIX, BEPXHEOPBIKEECUHBIX,
YpPEBHBIX JIMM(}ATUYECKUX Y3JIOB y4acTBYIOT B 00pa30BaHUM KUILIEYHOTO JUMQaTH-
YECKOr0 CTBOJIA.

JlumpaTnyeckne cocyabl M y3Jbl TOHKON H TOJCTOM KHILIOK

JIumparrueckre cocyibl TOHKOM U TOJCTOW KHUIIIOK 00pa3yroT B CTEHKE KUIIIKU
auMpaTHUYECKHE KaMWUISIPHbIE CETU CIIM3UCTOM, MBIIIEYHOM, CEPO3HOI 000I0UEK.

JIumbatuueckre cocyabl CIM3UCTOM OOOJOYKM TOHKOW KHIIKM HAYMHAIOTCS
CJIEN0 HA BEPIIMHE KUIICYHOW BOPCHHKM B BHJE MIEYHBIX CHUHYCOB, HPOXOMSAT
B LIEHTPE BOPCHHOK U BCTYMAIOT B KAMWJUISIPHYIO TUM(DATUUECKYIO CE€Th, HAXOIAILY-
I0CS TI0JI OCHOBAaHUEM KHIIEYHBIX >kene3. OrTyna iuMda cienyer B KaluUIIpHYIO
CEeTh MOJCIU3UCTOM, CAU3UCTON 000JI0ueK. BrIHOCAIIME cOCyAbl MOJCIU3UCTON CETU
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MpoOOIAI0T MBIIICYHYIO 000JI0UKY, 00pa3yl0T aHACTOMO3bI C €€ JTUMQaTHUYESCKUMU
KalWuIIpaMu, BCTYHAalOT B MOJICEPO3HYIO OCHOBY M HIYT K OpbDKEEUYHOMY Kparo
KHIIKH.

B cepo3noif 00osouke uMeercs ceTb JUM(pAaTHUECKUX KaNWLISIPOB U CILIETe-
HUE BBIHOCAIIMX cocyAoB. JIumda u3 MpliedHoi 000J0UYKH MOCTyHaeT B JuMdaTu-
YeCKHE KamWUIIPbl CEPO3HON 00O0JIOUKH, a 3aT€M B BBIHOCSININE JIUM(]aTUYECKue co-
CyJIbl CEPO3HOU 000JIOUKH.

OtBonsmue nuM(paTHYECKHe COCYIbl JABEHAILATUIECPCTHON KHILIKH coOupa-
IOTCSL Y €€ TOJIOBKH, HIYT MO XOAY KPOBEHOCHBIX COCYAOB M BIAIAIOT B TMOJKEIY-
JIOYHO-CEJIe3€HOYHBIE JTUM(aTHuuecKkue y3ibl. BoiHocsmue muMdarnyeckue cocy bl
ATHX y3JIOB CIEAYIOT K YpEBHBIM, BEPXHUM OpPbIKECUHBIM JTUM(PATHUECKUM y3JIaM.

OTBogsIIME COCYIBI TOIIEH, MOAB3OIIHBIX KHUIIIOK HAYT B OPBDKEUKY ABYMS
psAIaMHu, POXOJIsl TPU PsAZla BEPXHUX OPbDKECUHBIX JIMMGATUUECKUX Y3JI0B (puc. 14).

Puc. 14. Jlumparuueckue cocyapl U TUMEPaTHYECKHUE Y3IIbI (J1.y) TOHKON M TOJCTOW KHUIIIOK:
1 — cpenHre 000IOYHO-KHIIICUHBIE JI. y.; 2 — TUM(aTHIECKUE COCYbI TOJICTON KHUIIIKHU; 3 — JICBBIC
000/104HO-KHUIIIeUHbIe TUM(paTHUECKHUE y31Ibl; 4 — MOSCHUYHBIE J1.Y.; 5 — TUMQaTHUECKUe COCYAbl
TOHKOMW KHIIIKH; 6 —OpbDKeeYHbIC BepXHUE (IICHTPATBHBIE) JI. Y.

Bperokeeunsie numdaTHUecKie y3Jbl caMble MHOTOUYHMCIICHHBIE U3 BHUCIEpailb-
HBIX JTUM(pATUYECKUX y3JIOB OPIOLIHON MOJIOCTH, UX HACUUTHIBAIOT OT 66 10 404 y3-
noB. IlepBblit psig HaXOOUTCS MEXAY OpPBDKECUYHBIM KpaeM KHUIIKH U COCYAUCTHIMU
IyraMyd — OKOJIOKMIIEYHbIE OpbDKEEUHBIE Y3JIbl, BTOPOU Psii MPUIIEKUT K CTBOIY U
BETBAM BEpXHEH OpbDKEEUHON apTepuH, TPETHHM psAJ HAXOAUTCA BO3JIE HAYAIbHOM

40



4acTHU BEpXHEW OpbKECUHON apTepUM OT HUXKHETO Kpasi MOJKEIYyJ0YHON Kee3bl 10
MeCTa OTXO0XACHUS PpaBoi 0000YHON apTEpPHH.

Bonbias 4acTe BBIHOCSIIUX IUMPATHUECKUX COCYJOB ITHX Y3JIOB IPUHUMAET
ydacTue B 00pa30BaHHUU KUIIEYHOTO CTBOJA, & MEHbINIAA — UJET K MPeAaopTaIbHBIM
auMdaTHieckuM y3iam. Jlumgparuueckue cocyibl KOHEYHOTO OT/AENa MOJB3I0IIHOM
KHIIKHU BIAJAI0T B MTOAB3IONTHO-0000UHbIC TUM(PATHICCKUE Y3IIHI .

B T0/1CTOM KHIIIKE B CBS3H C OTCYTCTBHEM BOPCHHOK HET MIICYHBIX CUHYCOB.
B ocHOBHOM nuM@daTruyeckas cucTemMa TOJICTOM KUIIKH UMEET TaKO€ e CTPOCHHUE,
KaK M TOHKas kumka. OTBojsuie 1uM@paTH4ecKie coOCyIbl TOJICTOM KUILKH CIEAYIOT
BMECTE C KPOBEHOCHBIMHU COCYIaMHU, IO X0y KOTOPBIX JIeKaT TUM(ATUUECKUE Y3ITbI
B HECKOJIBKO psisoB (puc. 15).

Puc. 15. Jlumdaruueckue cocynbl v TuMpaTHUECKUE Y376l (J1.Y.) TOJICTON KUILIKH.
CrpenkaMu 1Moka3aHo HampaBiIeHHE ToKa TUMPBI. 1 — monepeunas 000/109Hast KUIIKA; 2 — CpeaHUE
OKOJI0000IOYHBIE T1. Y.; 3 — JIeBbIe 000I0YHO-KUIIICUHBIC J1. Y.; 4 — HUCXOAIIast 000J0uHas KUIIKA;

5 — CUTMOBH/THO-KHIIICYHBIC JI. y.; 5 — CHTMOBHIHAsI 000J0UHAsT KUIIIKA; 7 — cJenas KHIlKa; 8 —
MO/IB3/I0IITHO-000/I09HO-KHUIIICUHBIE T1. ¥.; 9 — MpaBbie 000109HO-KHUIIIEUHbIE 1. ¥.; 10 — Bocxoasimas
o0omouHas kumka; 11 — mosiCHUYHBIC 1. Y.

[lepBslii pan mumpaTudecKue y310B HaXOAUTCA B MOAOPIOUIMHHOM CJIO€ KHII-
Kku. BTopoii psii — OKOJOKHIIIEYHbIE TUM(paTHUECKHUE Y37Ibl, HAXOIATCS B 00JIacTH ap-
TEpUATBHBIX JIyT TIEPBOTO MOpsiaAKa. TpeTuil psig — NPOMEKYTOUHbIE IUM(PaTHUIECKUE
y3JIbl, HAXOAATCS 110 X0y KPOBEHOCHBIX COCYI0B, MAYIIUX K TOJCTON KUIIKE.
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JIumdatryueckue y3iabl TOJICTOM KUIIKU JENST Ha 5 TPYII: HUKHUE OpbDKeed-
HbIE, WICOLIEKAIIbHbIC, ITPABbIE KUIIIEUHbIC, CPEHUE KUIICYHbIE, JIEBbIC KUIIICUHBIE.

JIumpatuueckre cocynbl BOCXOAIEH 0000YHOM KUIIKK BIAJIalOT B MpPaBble
KHIe4HbIe (000104YHbIE) TUM(PATHUECKUE Y3IIbI, JIEKAIINE OKOJIO MPaBOM KUIICYHOU
(0000UHOM) apTEepUH U €€ BETBEH.

JlumdaTrueckne cocyIpl MOMEPEUHON 000I0UHOM KUIIKU CIAEIYIOT K CPEAHUM
KHUIIEYHBIM (000/10YHBIM) JTUMGpATUUECKUM Yy3j1aM, JIEKAT BO3JIE CPEAHEH KUIIEUHON
(000109YHOIT) apTepun U €€ BETBEH.

JlumdaTuyeckre cocysibl OT HUCXOAAIIEH 000/I09YHOM, CUTMOBHUIHON KHIIIOK
HeCyT JTUM(]Y K JIEBBIM KHUIIIEUYHBIM (000I0YHBIM) U CUTMOBHIHBIM JTUM(PATHUECKUM
y3J1aM, KOTOPBIE€ PACIOJIararoTCs BO3Ji€ OJHOUMMEHHBIX apTepUul U UX BETBEU. B cur-
MOBU/IHbIE JIMM(ATIUYECKHE Y3ITbI IIOCTYNAET TUM(a OT BEPXHEH YaCTH NMPSAMOM KUIIIKH.

BriHocsme numgatuyeckue cocyabl CUTMOBUIHBIX, J€BbIX KUIIEUHbBIX JIUM-
(haTUYeCKUX y3JI0B UAYT K HIDKHUM OPBDKEEYHBIM JTUM(DATHUECKUM y3JIaM, BEIHOCS-
e TuMGaTuyecKre cocybl KOTOPBIX BINAJAIOT B MOSCHUYHBIC TUM(pATUYECKUE Y3-
7b1. BeiHOCAIIME MTuMdaTHUIeCKe COCY bl OT KUIIEUHBIX TUM(aTHIeCKUX Y3JI0B Clie-
JYIOT K BEPXHUM OPBHDKECUHBIM U MOSCHUYHBIM JTUM(PATHUYECKUM y3JIaM.

JlumdaTrueckue cocyAbl TOJCTOW KHUIIKH COCIAUHSAIOTCS C JUM(PaTHUECKUMU
COCyJ]laMU TOHKOM KUIIKK B 00JIaCTH MJIEOLIEKAIBHOTO KialaHa.

JIumparnyeckne cocyabl M y3JIbl KeayaKa

JIumdatuueckre KanuuSIpHbIE CETH HMEIOTCS BO BCEX CTEHKH KEIyAKa.
Jlumpartrueckre KamwsIpbl CIIM3UCTON KETyJKa HAUYMHAIOTCS CJICTIHIMU BBITISTYHBA-
HUSIMU MEX]TY JKeJie3aMU, COSTUHSIOTCS MEXK]Iy CO00# U 00pa3yroT ceTh, U3 KOTOPOH
auMda MoCcTynaeT B MOJACIU3UCTYIO CETh, a 3aT€M B IMOJACEPO3HYI0 KalWJUIAPHYIO
aMmpatuyeckyro cetb. JIumda u3 MbllieyHo ceTh noctynaeT B AMM(paTUYECKUE CO-
CYJIbl IOJICTTU3UCTOTO CIOS.

OtBopsue IuM@aTHUYECKue COCYIbl OT MajOl KpPUBHU3HBI, BEPXHEW YaCTH
MPUBpPATHUKA HAYT K JIEBBIM KEITYJOUYHBIM JTUM(ATUUECKUM y3J1aM, JeKalue 1o XO-
Iy JIEBOW KENyI0YHOM apTepuu — K YPEBHBIM JUM(PATUYECKUM Y3JIlaM; OT JHa XKe-
JyJiKa — K TO/KENyI0YHO-CEJIE3eHOYHBIM JTUM(ATUYECKUM y3J71aM, K YPEBHBIM JIUM-
datuyeckuM y3nam; OT OOJbIIONW KPUBHU3HBI, IPUBPATHUKA YEpE3 MpaBble JKeNIy10Y-
HbIe TMM(aTHYECKUE Y3IIbI — K YPEBHBIM JIUM(PATHICCKUM y3J1aM.

[IpaBble xenyaouHble TUM(aTHUEeCKUe y3JIbl HEMOCTOSHHbIE, JIEKAT BJIOJIb O]1-
HOMMEHHOU aprepuu. [lumopudeckue muMdaTHdecKue y3Ibl, JIeKAIIUEe BO3JE MPH-
BpaTHUKA, IPUHUMAIOT JIUMQY OT NPUBPATHHUKA, TOJOBKHU MOXKEITYIOYHOU >KEJEe3bl.

OT xapauanbHOM YacTH KeTyJKa, OPIONTHOW YacTy MuieBoja uMda ciaeayeT K Kap-

42



JIVATBHBIM TUM(GATHYECKUM y3J1aM, KOTOPBIE B BUJE LETIOYKH OKPYKAIOT Kapanuajb-
HYIO 4acTh xenyaka (puc. 16).

Puc. 16. JIlumpaTudeckue cocyapl U TuMdaTrudeckue y3isl (J1.y.) KeayaKa:
] — meyeHouHBbIE JI. y.; 2 — I€YEHb; 3 — JKETUHbIN My3bIph; 4 — HIXKHSIS IOBEPXHOCTD IeYe-
HU; 5 — YpeBHBIE J.Y.; 6 — JIeBas J0JIsl IEUEHH; /—JIEBbIE )KEIYJOUHbIE J1. Y.; 8, 12 — xemny-
nokK; 9, 11 — neBas *enmya04HO-calibHUKOBas aptepusi; 10 — cene3eHounsle I. y.; 13 — mpa-
BBIE JKEJTy/I0YHO-CAJIbHUKOBBIE 1. y.; 14 — neBas mouka; 15 — mpaBast keny104HO-
caJIbHUKOBas aprepus; 16 —aopra; 17 — HIKHSIA noJas BeHa; 18 — MosicCHUYHbIE 1. V.
19 — noueunsie nuMmpaTryeckue cocyasl; 20 — npasas noyka; 21 — npaBblil HAANOYEUHUK

JInmpaTuyeckue cocyabl M Y3JIbl CeJIe3CHKHU

JlumpaTrueckue cocybl CEIE3eHKU ACNATCS Ha MOBEPXHOCTHBIE U TIIyOOKHE,
KOTOpble B OOJACTH BOPOT CEJIE3EHKU COCIUHSAIOTCS M MIYT K MOJKEITYJOYHO-
CeJIe3eHOYHBIM JIuM(paTudeckuM y3iam. [lomkenyaouHo-cene3eHouHbIe TuMpaTude-
CKHE y3JIbl PACIIONaratoTcs B BOPOTAX CEJIE3EHKH, IO XOIY CEJIE3EHOYHOUN apTepuu,
Ha NEPEAHEN U 3aJHEW IOBEPXHOCTAX I'OJIOBKU MOJKEIyJIOYHOM KEJIe3bl, BIOJb €€
HIKHETO Kpasd. BeIHOCSIIME COCYIbl 3TUX Y3JI0B UIYT MO XOAY CEJIE3€HOYHOU apTe-
pPHUH K YpEBHBIM JTUMPpaTHUEeCKUM y3i1aMm (puc. 17).
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JIumpaTuyeckue cocyabl U y3Jbl MOIKETYA0YHON KeJe3bl

JlumpaTrueckne coCyAbl MOKEITYAOYHON Keje3bl OTXOIAT OT HEE Ha BCEM
npotrsbkeHud. Jlumdatuyeckue cocylibl OT TOJIOBKM HUIYT K NEPEIHUM U 3aJHUM
MOJIKETYA0YHO-CENEe3eHOYHBIM JTUM(ATHUECKUM y3J1aM, HAXOIALIUMCS B 001acTU ee
TOJIOBKM; OT TeJla JKeJe3bl — B MOJIKEITYJOUHO-CEIE3EHOUHbIE IMM(aTHUECKUE Y3IIbI,
JeXalye BIOJIb CEJIE36HOYHOW apTEpPUH; OT XBOCTA JKEJIE3bl — B IOJDKEIYI0YHO-
ceJIe3€HOYHbIE TUM(PATUYECKUE Y3JIbl, HAXOSIIUECS B 00J1aCTH BOPOT cene3eHku. Ot
JaHHBIX JIMM(ATUIECKUX Y3JI0B JIUM(a J1anee MoCTynaeT B YpeBHbIE TUM(paTHIECKIE

y31b1 (puc. 17).

Puc. 17. Jlumparuueckue cocyasl v TUMbaTHUECKUE Y3IIbI (J1.Y.) TOKETYA0YHOM KeNe3bl,
cesIe3eHKU: | — J.y. )KeTYHOr O My3bIps; 2-MEUEHOYHBIE JI.y.; 3 — MUJIOPUYECKUE JL.Y.;
4 — nmaHKpeaTo-A0yACHAJIBHBIE JI.y.; 5 — BEpXHHUE OpbIKEEUHbIE JI.y.; 6 — CEJI€3€HOYHBIE J1.Y.;
7 — maHKpeaTuyecKue J.y.; 8§ — YpeBHBIE JL.Y.

JIumdaTuyeckue cocyabl U y3Jbl IEYCHU
JIumdatrueckue cocy bl IEYCHH JISTATCS HAa TTIOBEPXHOCTHBIC U TIIYOOKHE.
[ToBepxHOCTHBIE JIUM(PATUUECKUE COCYbI HAXOASITCS MEXKIY BOJOKHAMH Karl-
CyJibl, 00pa3yloT KamwuIIpHYIO ceTh. OTBosme TUMEPATHIECKUE COCYAbl HUIYT
K BOPOTaM MEYEHM, TJI€ COCAMHSIOTCA C TIyOOKHMMH JMM(aTHUYeCKUMHU COCYIaMu,
Y Jajiee CIeAYIOT K JICBBIM JKETyTOYHBIM JTUM(ATUUECKUM Y3JIaM.
['myOokue numdarrueckue cocyibl HAUMHAIOTCS CEThIO KAMMILISIPOB, OKPYKa-
IOIUX M0JbKU. OTBOAIINE TUM(DATUYECKHE COCYIbI COMPOBOXKIAIOT COCY/IbI, KEITd-
HbI€ TIPOTOKU, BBIXOAST M3 MEYEHH B O0OJACTH BOPOT, COCIUHSIOTCS C MOBEPXHOCT-
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HBIMH JIUM(PATUIECKUMU COCYJIaMU U CIEAYIOT K MEYEHOUYHbIM JUM(PATUYECKUM Y3-
JIaM.

[leyeHouHble NUMGaTUYECKUE Y3JIbI JIEKAT B 00JacCTH BOPOT MEYEHHU, BO3JE
KA JKEITYHOTO My3bIpst. 13 medeHOYHBIX TuM(aTHIeCKuX y3/10B JuMda 1Mo BHIHO-
CAUIUM TUM(ATUYECKUM COCYJIaM MOCTYMAaeT B UPEBHBIE U MOSCHUYHBIEC JTUM(paTHye-
ckue y3isl (puc. 17).

JIumpaTuyeckue cocyabl U y3Jbl IOYEK

JlumpaTrueckne cocyIbl MOYEK JEISAT Ha MOBEPXHOCTHbIE M riryookwue. Ilo-
BEPXHOCTHBIE COCYIbl HAXOAATCS B KarcyJie MOYKH, TIIyOOKHE CKIIAJIbIBAIOTCS U3 Ka-
MAUBIPHBIX TUM(ATUUECKUX CeTEe MOUYEBBIX KaHAJBIEB, KOTOPHIE B 00JaCTH BOPOT
MOYKH COECOUHSAIOTCS C IOBEPXHOCTHBIMU.

BriHocsimue nuMdaruyeckue cocyAbl B COCTaBE MOYEYHOM HOMXKKHU CIEAYIOT
K MMOSICHUYHBIM JTUM(aTHuecKuM y3iiaM. B naHHbie e JTuM@aTUdecKue y3Jbl MoCTy-

macrt J'II/IM(I)a OT HAAIIOYCHYHUKOB, BCPXHUX OTACIIOB MOYCTOYHUKOB, INIYHUKOB.

1.11. JIumdaTuyeckue cocyabl U y3Jbl Ta3a

JlumpaTrueckne cocyabl M y3Jbl OPraHOB M CTEHOK Ta3a HAXOMATCS BOJIM3H
KPOBEHOCHBIX cOCYI0B. JInMbaTuyeckue y3Jibl Ta3a MoApa3AesssioTcsl Ha MapueTaib-
HbIE U BUCIIepasibHbIE (puc. 18, 19).

Iapuemanvnvie 1umpamuueckue y3awl JISKAT MO0 XOAY KPYIHBIX apTEpHA.
K Hum oTHOCATCS:

Ilooe300umnvie numgpamuueckue y3nvt. 3aneraroT BOKpYr oOlel, HapyKHOM,
BHYTpPEHHEH MOAB3IOUIHBIX apTepuil, MPUHUMAIOT JUMQY OT MOBEPXHOCTHBIX U TIIy-
OOKMX MaxXOBBIX TUM(PATUYECKUX Y3JI0B.

Ilooupegnvie numgpamuueckue y3awt. Jlexar 1o xony NOJYpPEBHON apTEPHH.

Kpecmuogvie num@pamuueckue y3apl. 3aJI€TalOT HA MEPEIHEN NMOBEPXHOCTU
KpecTIia, 1Mo X0y cpedaHei KpecTuoBoil aprepuu. [IpmHUMAaOT IMMQY OT 3aTHUX
CTEHOK Ta3a, OT HUKHUX OTJIEJIOB ITO3BOHOYHHKA.

B mopupeBHbIe M KpecTHOBbIE JUM(pATHUYECKHE Y37bl MOCTyMaeT JuMda ot
MPEACTATEIbHON JKEJIE3bl, CEMEHHBIX IMY3BIPbKOB, MOUEBOI'O ITy3bIPsl, MOUYEHCITyCKa-
TEJIBHOTO KaHAJIa, MaTKH.

Bucuepanvnvie numgpamuueckue y3ipl. 3aneraroT OKOJIO Ta30BBIX OPraHOB
Y IPUHUMAIOT UM}y OT BCEX Ta30BbIX OpraHoB. M3 BHUCLEpaTbHBIX JIUM(pATHUECKUX
y3J10B 0OJIbIIIAst YaCTh JTUM(BI MOCTYTAET B apUeTaIbHbIC TUM(PATUUECKUE Y3IIbI Ta3a.

JlumdaTrueckre coCyIbl MOUYEBOTO Iy3bIps JiexkaT B (acuuu, MBIIIEYHOM
cioe, coouparT JUMPY OT KanwuIApHbIX JuM@aTtudeckux ceteil. CoeauHsoTCA

Yy MYXYHMH € TUM(ATHIECKUMHI COCYJaMH MPEACTATEIbHOMN KeJe3bl, CECMEHHBIMU ITy-
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3bIPbKAMHU, MOYEUCITYCKaTEIbHOTO KaHala U CIAeNyIOT K JIUM(AaTHYECKUM y3J1aM MO-
YEeBOrO IMy3bIPs, JIEXKAIIMM BO3JI€ HEro, a 3aTeéM K MOJB3JIOIIHBIM JTUM(pAaTHIECKIM
y3J1am.

Jumepamuueckue cocyovl mamku CKIaabIBAIOTCA U3 KAMWUISIPHBIX TUMaTH-
YECKHUX CETEeHl BCeX CII0EB CTEHKH MATKH, COCTUHSIOTCS C TUM(ATUIECKUMU COCyIa-
MU €€ MPUIATKOB U CIEAYIOT K OKOJIOMAaTOYHBIM, OKOJOBJIATraJUIIHbIM JUMpaTuye-
CKHUM y3JlaM, a 3aTeM K Hapy>KHBIM I10JIB3/IOIIHBIM, TOBEPXHOCTHBIM ITaXOBbIM, MOSIC-
HUYHBIM JUMaTHUYeCKUM y3iaM. JIumdaTruueckue cocyapl MEeHKH MaTKU, BEPXHUX
2/3 Biaranumia ciaenyroT K KpeCTIOBBIM, MTO/IB3IOIIHBIM JUM(aTHYeCKUM y31aM. Psin
IUM(aTHUYECKUX COCYZOB MBIIIEYHONH OOOJOYKH MAaTKU HIET K IMM(ATUIECKUM y3-

JlaM MOY€BOT0 My3bIps (puc. 18).

Puc. 18. Jlumparnueckne cocysl u mumMpaTudecKkue y3ibl (J1.y.) )KEHCKOTO Ta3a U MOJIOBBIX
opraHoB: 1, 8 — maxoBbl€ J1.y.; 2 — HApY>KHbIE€ MOJAB3OIIHBIE J1.Y.; 3 — BHYTPEHHHUE MO~
B3JIONIHBIE J1.Y.; 4 — O0IIME MOAB3IOIIHBIC JI.Yy.; 5 — MOSICHUYHBIE JI.y.; 6 — SMYHUKOBAs ap-
Tepus; 7 — KPECTLUOBBIE JL.Y.

JTumpamuueckue cocyovt npamoil KuwiKu CKJIaJbIBalOTCAd U3 KaIWUISIPHBIX
ceTel ee MOJICIM3UCTOro ciosl. JlumdaTuyeckue cocyibl OT BEPXHETO OT/ela MPsSMOi
KHUILIKA CJIEAYIOT B BEPXHHUE MPSIMOKHILIECYHbIE JTUM(ATHUUECKUE Y3JIbl, JIeXKAIIUE IO
XOAy BEpXHEH mpsAMOKHIIEYHON apTepuu. OT BEpXHUX MPSMOKHILIEYHBIX JTUM(DATH-
YEeCKUX Yy3JIOB JIuM(a MOCTyNnaeT B HWKHUE OpbhKeeuHble TMM(aTUIECKUE y3bl, Jie-

’KaIllre BAO0JIb CTBOJIA HUXKHEN OpbIKEECUHON apTepUHU.
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Jumepamuueckue cocyovt om cpeonezo, HuUMCHE20 OMOEN08 NPAMOU KUWKU
CJIEYIOT K aHOPEKTAJIbHBIM JUM(paTHUECKHUE y3/IaM, a 3aTeM K KPECTLOBBIM JUMpa-
TUYECKUM Y3JIaM.

Puc. 19. Jlumparnueckne cocybl u TuMpaTHIECKUE Y3IIbI (J1.y.) MY>KCKOTO Taza U MoJIo-
BBIX OPTaHOB: | — MOSICHUYHBIC J1.Y.; 2 U 3 — HAPYKHBIC U BHYTPEHHUE MTOIB3/IONIHBIC J1.Y.;
4 — rmry0OKHe TTaXOBBIC J1.Y.; 5 — TOBEPXHOCTHBIE TAXOBBIE JI.Y.

JlumdaTraeckne coCcyapl SUYKa CKIAABIBAIOTCS M3 KaNMWUIIpHON uMdatnye-
CKOM ceT 0eIoUHON 000JIOUKH, MAPEHXUMBI SIMYKa, COSTUHSIOTCS ¢ TUuMpaTUiecKu-
MU COCYyJIlaMU TIPUAATKA U CJICIYIOT B COCTaBE CEMEHHOTO KaHATHUKA Yepe3 MaxOBBIM
KaHaJl B OPIOIIHYIO MOJOCTh K MOB3I0IIHBIM, MOSCHUYHBIM JTUM(ATHYECKUM Yy3JIaM
(puc. 19).
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I''TABA 11

OYHKINOHAJIBHASA AHATOMMUA
UMMYHHOM CUCTEMBI

2.1. O0mmii IIaH cTrpoeHusi, yHKIUA HMMYHHOI CHCTEMbI

NMMyHHast cucTemMa — 3TO COBOKYIMHOCTh BCEX JUMGMOUIHBIX OPTaHOB, CKOII-
JeHUN JTUMQOUTHBIX KIETOK Tejla. ITO CaMOCTOSITeNIbHAsI CUCTEMa, UMEIOIAsl 0COo-
OCHHOCTH, CBS3aHHBIE C TEM, YTO OHA TEHEPAIM30BaHA IO BCEMY OpraHU3MY, €
KJIETKH PELUPKYJIUPYIOT 10 BCEMY TENy Yepe3 KPOBOTOK, BbIPA0ATHIBAIOT KMMYHHO-
KOMITETCHTHBIE KJIETKH, 00eCIeurnBasi HIMMYHHBIE TTPOIIECCH B OPTaHU3ME.

MMMyHHasi cucTeMa OCYIIECTBIISIET 3alIUTY OPTaHU3Ma OT T€HETUYECKHU dyxkKe-
POJIHBIX KJIETOK, BEIIECTB, MOCTYMAIIINX B OpraHu3Ma WM 00pa3yIomuxcs B opra-
Hu3Me. K MMMyHHO# cucTeMe OTHOCAT BCE OpraHbl, YYacTBYIOIIME B 0Opa30BaHUU
KJIETOK, OCYIIECTBIISIIOIIMX 3alllUTHBIE PEaKIMU OpraHu3Ma, TO €CTb UMMYHUTET —
HEBOCHPUUMYHUBOCTD K UyKEPOJHBIM, AHTUTC€HHBIM BELLIECTBAM.

K opranam uMMyHHOM CUCTEMBI OTHOCSAT KOCTHBIM MO3T, BUJIOYKOBYIO JKEJE3Y,
nuMdaTUYECcKue y3Ibl, CENIE3EHKY, CKOTUICHHS TUM(GOUIHON TKAHU B CTEHKAX IMOJBIX
OPTraHOB IHUILEBAPUTEIILHOM, JbIXaTEIbHOW CUCTEM.

B 3aBucuMOCTH OT (yHKIIMU BCE OpraHbl HUMMYHHOU CHCTEMBI MOJIPa3IEISIOT
Ha IIEHTPaJIbHbIE U MepU(pepUlIecKue.

K neHTpajibHbIM OpraHaM MMMYHHOM CHCTEMbI OTHOCUTCSI BUJIOYKOBAs JKe-
ne3a (MM TUMYC) M HEU3BECTHBIM Yy YeJIOBEeKa aHajor cyMku (Oypcel) Dabpuimyca
(CKOIIJIEHHUSI KJIETOK B CTEHKE KJIOAUHOTO OTJIeNa KUIIKW y NTHUIl). BO3MOXXHBIM aHa-
jgorom cymku Dabpuipyca y 4YelOBEKa CUMTAIOT KOCTHBIM MO3T M JUM(OUIHBIC
y3€JIKH 4epBEOOPa3HOTO OTPOCTKA U TTOAB3I0IIHON KHIIIKH.

B BuoukoBoit xeneze ocymectBisercs nuddeperiupoBka T-mumdoruTon
(TMMYC3aBUCHUMBIX), OOpa3yIOLIUXCS W3 MOCTYMAIOMIMX CHOJa CTBOJOBBIX KIETOK.
B ananore cymku ®abpunmyca oOpasyrorcs B-mumdorutsel (6ypco3aBUCHMBIE),
muddepeHMpoBKa KOTOPBIX HE 3aBUCUT OT Tumyca. B nmanbheitmem T- u B-
3aBUCUMBIE TUM(DOITUTHI TTOCTYIAIOT ¢ TOKOM KPOBU B MepudeprudecKue opraHbl UM-
MYHHOU CUCTEMBI.
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K nepudepuyeckum opraHaMm MMMYHHOH CHCTeMbI OTHOCATCS CEJIE3CHKA,
nuM(daTUIeCKue y3JIbl, CKOIUICHUS TUM(OUTHOW TKAaHU B CTEHKAX IOJBIX OPraHOB
NUIIEBAPUTENILHON, JhIXaTEIbHOU CUCTEM (MUHAAIMHBI, OJMHOYHBIE W TPYMIOBBIC
muMmpoungabie y3enku). DOyHKus nepudepruuecKux OpPraHOB MMMYHHOW CHCTEMBI
HAXOJUTCS MOJI BIMSHUEM LIEHTPAJIbHBIX OPraHOB UMMYHHOUM CHCTEMBI.

T-muM@oUTHl MOCTYMAIOT B TUMYC3aBHCHUMbBIC 30HBI JTUM(ATUYECKUX Y3JIOB
(mapakopTuKalibHasi 30Ha, KOPKOBOE IUIATO), CEJIe3eHKU (TepuapTeprabHble YacTH
TUM(OUTHBIX Y3€IKOB) M OCYIIECTBISIOT KJIECTOUYHBIH UMMYHUTET, SBJISSICH COCTaB-
HOM yacThio T-cuctemsl. T-cuctema KOHTpoIupyeT padoTy B-cucteMsl.

B-mumdonuTh! SBISIOTCS MpEeAIIeCTBECHHUKAMHA aHTUTEI000Pa3yIONUX KIETOK
(mmazMatudeckux, TuM@oruToB). OHM MOCTYNaIOT B OYPCO3aBUCUMBIEC 30HBI JTUMpa-
TUYECKUX Y3JI0B (JIMMQOUTHBIEC Y3€TKHU, MO3TOBBIEC TSKU), CEJIE3€HKH (LIEHTPHI pas-
MHOXXEHHSI JTUM(OUIHBIX Y3€JKOB). B-TMMQpOLUTH OCYIIECTBISIIOT T'yMOPaIbHBIM
UMMYHUTET.

Opranbl MYMMYHHOM CHCTEMBI PacIioiaraloTcsi B OpraHu3Me B MecCTax, IJie BO3-
MOHO BHEJIPEHHE B OPTaHU3M UY>KEPOJHBIX BEIIECTB, TO €CTh HAa TPAHUIIC OPTAHM3-
Ma M BHEIIHEW cpeibl. ITO HayajdbHbIE OTJEbl MUIIEBAPUTEIBLHON, JbIXaTEIbHOMN
CUCTEM, CIIM3UCTAasl KUIICYHHWKA, TJ€ HAXOISATCS CKOIUICHHUS JUMQOUIHBIX KIIETOK
B BUJI€ MUHJAQJINH, OJSIIIEK, YepBEOOOpa3HbI OTPOCTOK CIIETION KUIIKK (MECTO Iepe-
X0J1a TOHKOM KHUIIKH B TOJICTYIO).

[To xomy numdaTHYecKux COCYJIOB JiexKaT JTUM(ATUUECKHUE Yy3Jbl, I[e MPOUC-
XOJIUT 00€3BpEeKUBAHUE TMOMABIINX B TUM(DY dyKepoaHbIX BemecTB. [1o xoqy Toka
KpOBHU B CUCTEMY BOPOTHOM BEHbI HAXOUTCS CENIE3CHKA.

Jly1st opraHOB IMMYHHOM CHCTEMBI XapaKTEPHO TO, YTO OHHM PAHO 3aKJa/IbIBa-
IOTCSI B OHTOT€HE3€ M JIOCTUTAIOT COCTOSIHMS 3PEJIOCTH Y HOBOPOKICHHBIX, OTMEYa-
€TCs UX 3HAYMTEIHHOE Pa3BUTHE B JIETCKOM U MOJPOCTKOBOM Bo3pacTtax. C Bo3pac-
TOM IPOUCXOJIUT UX MHBOJIOIUS, CBOMCTBEHHAs B OCHOBHOM JJIsi LIEHTPAJIbHBIX Op-
raHOB UMMYHHOU CHCTEMBI. JTO BBIPAXKAETCS B TOM, YTO YMEHBIIIACTCS KOJIUYECTBO
TUMQPOUTHON TKAHU, KOTOpas 3aMeIIaeTCsl COSTMHUTEIBHOM, )KUPOBOU TKaHBIO.

2.2. llenTpajibHbIC OPTraHbl HMMYHHOM CHCTEMbI

KocTHBII MO3I SIBISETCS HE TOJIBKO OPraHOM UMMYHHOM CHCTEMBI, HO U SIBIISI-
€TCS OPraHOM KPOBETBOPHOM CHUCTEMBbI. BBIIECISAIOT KEJIThIM M KPACHbIM KOCTHBIN
MO3T. JKeNnThIil KOCTHBIA MO3T HAXOAWTCS B nuadu3ax IIMHHBIA TPyOUaThIX KOCTEH.
KpacHblif KOCTHBI MO3r y B3pOCIOr0 4elloBeKa HaXOJUTCA B sUelKkax ry0yaToro
BEIIECTBA TJIOCKUX U KOPOTKUX KOCTEH, B snudu3ax Tpyouatsix xocten. KpacHsrii
KOCTHBIM MO3I COCTAaBJISIET OKOJIO ITOJIOBUHBI BCETO KOCTHOTO MO3Tra, COCTOUT U3 MHUE-
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JIOUAHON TKAaHU U TEMOMNO3THUYECKUX AJIEMEHTOB. B HEM NMEIOTCSA CTBOJIOBBIE KIETKH,
KOTOpBIE SIBJISIFOTCSI MPEIIIECTBEHHUKAMH BCEX KIJIETOK KPOBH M JIUM(BI, TO €CTh OH
ABJISIETCS UCTOUHUKOM PAa3BUTUA BceX (OPMEHHBIX AJIEMEHTOB KPOBU U JTUMOBI.
YacTh CTBOJIOBBIX KJIETOK MOMAJaeT B BUJIOYKOBYIO XKele3y, Iie oHU auddepeHiu-
pytorcst kak T-nmumdoruTel. B panbHeilllieM OHU paccemisioTcs MO OMpeiesIeHHbIM
y4acTKaM, KOTOPbIE€ HA3bIBAIOTCA THUMYC3aBHCUMBIMHU 30HAMU, CEJIE3€HKU U JTuMpa-
TUYECKUX Y3JIOB.

T-mumonuThl pazpymaloT OTKHUBIIME WM 3J0KAUYECTBEHHBIC KJIETKH, YHH-
YTOXKAIOT YYKEPOJHbIE KIETKH, TO €CTh OOECIEYMBAIOT KJIETOYHBIM MM TKAHEBOU
UMMyHUTET. OCTaBIIASICS YaCTh CTBOJIOBBIX KJIETOK MONAAAET B APYIHE YUACTKU Op-
raHoB UMMYHHOM cucTeMbl (B-3aBrucuMbIC 30HBI), T7i€ OHM JTU(PHEPESHIUPYIOTCS KaK
B-mumdouutsr.

Crtpoma KpacHOTO MO3Tra MpeAcTaBieHa TPEXMEPHOU CEThIO U3 OCTPOBKOB pe-
TUKYJSIPHBIX KJIIETOK M BOJIOKOH. B cTpomMe HaxoAsTCs MHOIOYMCIIEHHBIE KPOBEHOC-
HBIE COCY/Ibl, CPEJIM KOTOPBIX 0CO00E MECTO 3aHUMAIOT CUHYCOUIHbIE (ITMPOKHE) Ka-
NWUISPBL Yepe3 CTEHKY KOTOPBIX MUTPUPYIOT 3peiibie (OpMEHHBIE 3JIEMEHTHI B Iie-
pudepuyeckuii KpOBOTOK.

JKenTeiii KOCTHBIM MO3T COCTOMT B OCHOBHOM W3 XKHUPOBOW TKAHU U HE y4acT-
BYET B 00pa30BaHUU KJIETOK KPOBU U JTUM(QBI.

Pazeumue u 6o3pacmuvie ocobennocmu. KOoCTHBI MO3r HAUMHAET pPa3BUBATh-
Csl C KOHLA 2-TO Mecsia SMOPHOHAIBHOTO pa3BUTUA B KOCTSIX aMOpuoHa. C 12-i He-
7eJId B KOCTHOM MO3T€ MOSIBIISIFOTCSI KPOBEHOCHBIE COCYJIbI, BOKPYT KOTOPBIX 00Opa-
3YIOTCSI OCTpOBKHU KpoBeTBOpeHud. C 20-i Hemenn Macca KOCTHOTO MO3ra YBEJIMYH-
BaeTCs, OH PacHpocTpaHseTcss B cTOpoHy snudu3oB. B nuaduzax pesopoupyrorcs
KOCTHBIE TIEPEKIaIUHbI U TMOSIBISAETCS MONOCTh. JKUPOBBIE KIETKH MOSIBISIOTCA MOCHE
poXxaeHus B riepuoji ¢ 1-ro g0 6-ro mecaies. K 20—25 rogam >KenThiii KOCTHBIH MO3T
MOJIHOCTBIO 3a0JIHSAET MOJOCTh JUa(U30B AITMHHBIX TPYOUaThIX KOCTEH.

BusioukoBasi :keje3a (TuMyc, 300HasI jKelie3a) SIBISETCS [EHTPAIBHBIM Opra-
HOM MMMYHHOW CHCTEMBI U OJHOBPEMEHHO JK€JIE30M BHYTPEHHEHN cexkpenuu. B Bu-
JIOUKOBYIO K€JIE3y C TOKOM KPOBH MOCTYHAIOT CTBOJIOBBIE KJIETKH U3 KOCTHOTO MO3-
ra, rue npespamairca B T-nmumbornutel. B nanpHeimem T-TUMQpOLMTH ¢ TOKOM
KpPOBH U JUM}BI NONAJAI0T B TUMYC3aBUCHMBbIE 30HbI EpUPEPUUECKUX OPraHOB M-
MyHHOU cucteMbl. Kak jxene3a BHyTpeHHEN ceKpeluy BUIIOYKOBas *keje3a o0pa3yer
TOPMOHBI, KOTOpbIE BIUAIOT HA QYyHKIUHN T-1MMQpOLUTOB.

BuiioukoBasi keiie3a HaxXOAUTCS B BEPXHEH 4YacTU MEPETHEro CPelOCTEHUS.
[lepeanss MOBEPXHOCTD KEJIE3bI MPHUIICKUT K 3aTHEH OBEPXHOCTH PYKOSITKH U TEJA
IpyAUHBL. BepXHss 4acTh JKee3bl MOXKET 3aXOAUTh B HUKHUE OTACIIbI MIpeTpaxeasb-
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HOTO TIPOCTPAHCTBA M JIEKUT TN03aad TPYAUHHO-NOABSI3BIYHOM W TPYIAUHHO-
IIUTOBUJIHOM MBI, 3a/HSS1 IOBEPXHOCTh KEJIE3bl MPUJICKUT K BEPXHEH 4acTH Te-
pUKapaa, Ayre aOpThl, BEPXHEU TOJIOM BEHE, JIEBOW IIJICUYETOJIOBHOM BEHE.

BunoukoBas kene3a cCOCTOUT U3 2 J0JIei, TpaBod U JIE€BOM, CPOCUIUXCS IPYT C
IpyroM B cpeaHed yactu. MIMeeT cOoelMHUTENbHO-TKAaHHYIO (aciuio, OT KOTOPOM
BHYTPb OpraHa OTXOJSAT MEXJ0JIbKOBBIE IEPETOPOJKH, PAACIAIOIINE BEIIECTBO XKe-
Je3bl Ha JO0JIbKU. B JoJIbKax pasinyarT KOPKOBOE BEIIECTBO, HAXOJAIIMECS Ha Iie-
pudepuu 10IbKH U MO3TOBOE BEIIECTBO, HAXOIAIICECS B IIEHTPE JOIBKH.

Paszsumue u 6o3pacmuvie ocobennocmu. PazButre BUIOYKOBOM Keje3bl HAUK-
HaeTcsl ¢ KoHIa 4-i Hejenu sMOpuoreHesa. 3aKiiajgka >Keie3bl MPeACTaBIseT co0oit
MapHOE BBIMSIYUBAHUE AMUTENUs 3-T0, 4-10 KabepHbIX KapMaHOB. [lapHble BBITIAYH-
BaHMsI PacTyT B KayJaJlbHOM HAmpaBIICHUU, COMMKAIOTCS APYT C Ipyrom. BepxHss
YacTh 3aKJIQJKU MTOCTENIEHHO MCYE3aeT, a HIDKHSSA YacTh o0paszyeT J0Ju xenes3bl. Ha
5-M mecsie SMOPHOHAIBHOTO Pa3BUTHS BUJIOUKOBAS KeJie3a UMEET JI0JIhYaToOe CTPO-
€HHE, B IOJbKAX XOPOLIO PA3TUIMMO KOPKOBOE U MO3TOBOE BEILIECTBO.

BunoukoBasi kene3za pa3BUBAETCS PaHbIIE BCEX APYTUX OPraHOB MMMYHHOM
cucteMbl. B mepBbie 3 rona ku3HM peOeHKa BUIJIOUKOBAs jKejie3a pacTeT Hauboliee
unteHcuBHo. [Tocne 20 1eT Macca BUJIOYKOBOM KeJIe3bl YMEHBIIAETCS U MOJIBEPraeT-
¢ Bo3pacTHOW MHBOMOIMU. [Io Mepe B3pOCICHUS W3MEHSETCSI MUKPOCKOIMMYECKOE
CTPOCHHME BHIIOYKOBOM kene3bl. Jlo 10 et B 1oabKax BUIOYKOBOM KeJe3bl MpeodIia-
JaeT KOPKOBOE BEIIECTBO. B manpHEWIIEeM KOPKOBOE BEUIECTBO YMEHBIIAETCS, pPa3-
pacraercs JKUpOBasi TKaHb, KoTopas y dtojei crapuie 50 sner cocrabisieT 90 % ot
Macchl xkele3bl. Ho MoaHOCThIO TapeHXUMa JKeJe3bl HE UCUYE3aET, COXPAHSIETCS B BU-
JI€ OCTPOBKOB B )KUPOBOM TKaHH.

2.3. Ilepudepuyeckue opraibl HUMMYHHOW CHCTEMBbI

Cene3enka sBisieTcsl nepupepruuecKuM OpraHoM UMMYHHOW CHUCTEMBI, UMEET
dbopmy KoheHHOTO 3epHA U pacmoyiaraeTcsi B JeBoM moapedepre Ha ypoBHe [X—XI
pebep. Pa3mepsl, Bec cene3eHKH MHAMBUAYAIbHBI U (PU3MOJIOTMYECKH OUYE€Hb U3MEH-
yuBbl. CBOCH NJIMHHON OCHIO OHA PACMOJAraeTCs MOYTH MapauieIbHO HIKHUM pel-
pam.

B cenesenke paznmuuaior 2 MOBEPXHOCTH: AHadparMaibHYIO U BUCIIEPATBHYIO.
HuadparmaiibHasi TOBEpXHOCTh BBINTyKJIas, Tliajkas odpamieHa k auadpparme. Bucne-
paibHas MOBEPXHOCTh BOTHYTAs, OOpalleHa K BHYTPECHHUM OpraHaM U UMEET yriy0-
JIEHUsI BCJEJICTBHE MPUICKAHUA K HEM COCEHMX BHYTPEHHUX OPTraHOB — JKEIyJKa,
00010uHOM KuIKH, MOYKA. OO0e MOBEPXHOCTH OTMAEIEHBI JAPYr OT Apyra BEPXHUM
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U HIDKHUM KpassMu. BepxHuii kpait ocTpbIii, HUXKHUN Kpail Tymoi. O0a kpasi CXoasTcs
y KOHIIOB cene3eHKu. Mmeetcs 3aaHuii KoHel, oOpallieH BBEpX U Ha3ald, 3aKpyIJIeH.
Ilepenuuii (HW>XKHMI) KOHeEI[ Oojiee OCTpBIM, YeM 3aJHUM, BhICTymaeT Brepen. Ha
BHCLIEPAJIbHON (BHYTPEHHEN) MOBEPXHOCTH CEJIE3EHKHU PacCIiOIaratoTcsi BOpoTa cele-
3€HKH, Ky/ia BXOJST COCY/Ibl, HEPBbI, BBIXOAST TUM(ATUUECKUE COCY/BI.

[Tapenxumy ceIe3eHKH AEAT Ha KPACHYIO MYJIBITY U OCITyIO MYJIbITY.

KpacnHast mynbna HaxoOAUTCS MEXKIYy BEHO3HBIMU CHHYCAMH CEJIE3€HKU U CO-
CTOUT W3 METENb PETUKYISIPHOW TKAHU, TJE HAXOIATCS SPUTPOLMUTHI, JEHUKOILHUTHI,
Makpodaru. IpUTPOLUTHI, 3aKOHUYMBIINE KU3HEHHBIA LUKII, pa3pylIaloTcs B celie-
3eHke. bemast mynbmna cocTouT u3 TUMMOUTHBIX Y3€JIKOB, OKPYKEHHBIX JIMM(POUTHBI-
MU MepUapTepUATIbHBIMU My()TaMH, WA BJarajuiliaMu, COCTOALUMHU U3 JTUM(POIH-
TOB U JIPYruX JUM(OUIHBIX KIETOK. Uepes Kaxablil TMMQPOUTHBINA Y3€JI0K MPOXOIUT
LEeHTpalibHas apTepus. benas mynsna coctaBiseT 8,5-21 % OT Macchl Cene3eHKH.

Pazeumue u 6o3pacmnvie ocooennocmu. Cene3eHka 3akiaablBaeTcs Ha S5—6-ii
HeJese SMOPUOHANIBHOTO PAa3BUTHS B BUJE CKOIUICHUS KJIETOK ME3EHXUMBI y KOpPHS
dbopmupyromeiics aopcanbHOl Opbokeiiku. [lepudepudeckne KIETKH ME3EHXUMBI
JAl0T HA4aso Karcysie W TpaOeKyjiaM, a pacrloJioKeHHbIe 0ojiee TIIyOOKO — PETUKY-
nspHOM TKaHu. Ha 6-M mecsiie pa3BUTHS B Celie3€HKE MMeeTcsl Oemas W KpacHas
MYJIBIIBI.

Y HOBOPOXKIEHHOTO Cele3eHKa UMEET OKPYTIYI0 POopMy, 10JIbYaTOE CTPOCHHE,
Bec 9,5 1. K koHIy 1-TO roja KM3HU BEC CENIE3€HKU yBeIUunBaeTcs 10 24—28 T, Ko-
JAM4YecTBO Oemnoil mynbnbl MakcuManbHO — 20,9 %. ¥V pebenka 6—10 net Oenas myibna
coctasisier 18,6 %, k 20-30 rogam — camxkaercs no 7,7-9,6 %, k 50 rogam — He npe-
BbIIIAET 6,5 % OT Macchl opraHa. OTHOCUTENBbHOE KOJIMUYECTBO KPACHOM IMyJbIIbI (82—
85 %) B TeUEeHME )KU3HU YEJIOBEKA HE U3MEHSETCS.

B moxxumom Bo3pacTe cene3eHKa YMEHBIIAeTCs B pa3Mmepax, JTUM(OUTHBIX
y3€JIKOB MaJio, PYHKIIMOHAJIbHASI AKTUBHOCTh CHUKAETCSI.

JInmbatrueckue y3ibl IBISIOTCS epudepUUIecKUMU OpraHaMid IMMYHHOW CH-
CTEMBI U TUM(PATUIECKON CUCTEMBI.

JIumdounaHas TKaHb CTEHOK OPraHOB NMUILEBAPUTEILHON

U AbIXaTeJIbHOU CHCTEM

MuHAAJIMHBI PACIIONOKEHBl B O0JACTH HA4YalbHBIX OTACNIOB JAbIXaTEIbHOU
Y IIUILEBAPUTENIBHON cUCTEM B BuAe JuMposnuTenuaibHoro kosbua I[luporosa-
Banpgeiiepa: rmorounas, TpyOHbIE, HEOHBIE, S3bIYHAS.

I'nomounasa munoanuna Vv aeHONHAS MUHIAIMHA, OAMHOYHAS, HAXOIUT-

Csl B BEpXHEW 4acTH 3aJHEHl CTEHKU TJIOTKH U B 00JacTU €€ CBOAA. 3/1eCh CIM3HCTas
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000JI04Ka TJIOTKA OOpa3yeT MOINEpPEYHble CKIAJKH, B TOJILIE KOTOPHIX HAXOAMUTCA
aumdouiHas TKaHb, 00pa3yolias MUHIAINHY.

Paszsumue, 6o3pacmuvie ocobennocmu. I'moTouHass MUHAIMHA 3aKJ1a/(bIBACTCS
Ha 3—4-M Mmecdle SMOPUOHATIBLHOTO Pa3BUTHUSA. Y HOBOPOXKJACHHOTO MUHJAJIUHA XO-
pOLLO BbIpayK€HAa, HAUMHAET OYPHO pa3BUBAThCS U K KOHIY 1-ro roja >Ku3HU yBeEJu-
yuBaeTcs BABoe. JInmdounaHbie y3enku noaBisoTes Ha 1-m roay sxkusau. [locie 30
JIET BEJIMYMHA MUHIAJIUHBl YMEHBIIAETCS.

Tpyonasa munoanuna — napHasi, HAX0AUTCA B 00JACTH INIOTOYHOI'O OTBEPCTHSA
cinyxoBoi TpyOsl. IlpencraBmisieT coOoi cKorieHUs JUM(OUIHONW TKAHU B TOJIIIE
ciu3ucTor 06o10uku. Ha 1-m roay sku3Hu B TUMQOUIHON TKAaHM MUHAAIMHBI TIOSIB-
JISIFOTCSL Y3€JIKU C LICHTPAMU Pa3MHOXKEHUS.

Pazeumue, 6o3pacmuvie ocobennocmu. TpyOHas MUHIAINHA 3aKJIaJbIBAETCS
Ha 7—8-M Mecsie SMOPHUOHAIBHOTO Pa3BUTHSL B TOJILIE CIU3UCTON 000JIOUKH TJIOTOY-
HOTO OTBEPCTHUS CIYXOBOW TPYObI B BUJAE OTAEIbHBIX CKOILICHUH TUM(OUIHON TKa-
HUA. Y HOBOPOXICHHOTO MHHJAJIMHA XOpPOLIO BBIPAXKEHA, JOCTUTAET CBOETO
HauOosbiero pa3sutus B 4—7 ner. C MOAPOCTKOBOTO M IOHOIIECKOTO BO3PAacTOB
HAYMHAETCS BO3PACTHAS! MHBOIIOLMS MUH/IATUHBI.

Hebnaa munoanuna — mnapHas, HaXOAUTCS B MUHIAIMKOBOM SIMKE MEXIY
HEOHO-S13BIYHON M HEOHO-TJIOTOYHOM AYy>KKaMu, uMeeT (GopMy MHUHJIAIBHOIO Opexa.
MenauanpHasi MOBEPXHOCTh MUHAAIUHBI OOpallieHa B CTOPOHY 3€Ba, Ha HEH MMEI0TCA
ok0Ji0 20 SIMOYEK, B KOTOpPbIE€ OTKPBIBAIOTCS MHHAAIMKOBBIE KpUMTHI. JlaTepaibHas
MIOBEPXHOCTh MHHJIAJIUHBI IPUJIEKUT K COCIUHUTEIbHO-TKAHHOM Karlicyse, OT KOTO-
poil OTXOnIAT TpabeKyybl, MOAPA3ACIAIONIME BEIIECTBO MHUHAAIMHBI Ha JIOJIbKU.
B BemecTBe MUHIAIMHBI PACIIONIATAIOTCS JIUM(OUIHBIE Y3EIKH.

Pazeumue, 6ospacmmuvie ocobennocmu. HeOHble MUHIANMHBI 3aKJIIbIBAIOTCS
y m1010B B 12—14 Henens B BUAE yTOJMIEHUS ME3CHXUMBI IO/ AMUTENUEM 2-T0 TJIO-
TOYHOTrO KapMaHa. K MOMEHTY poKIeHHsI KOTMYECTBO JTUM(OUTHON TKaHU YBEJIUYU-
BAeTCs, MOSBISIOTCS TUMGPOUIHBIE y3€JIKH 0e3 LIEHTPOB pa3MHOXeHHs. LleHTphI pas-
MHOKEHUSI B TUM(OUIHBIX Y3€JIKaxX MOSBISIOTCS MOCie poxAeHUs. MakCuManbHOTO
Pa3BUTUSI MUHJIAJIMHBI TOoCcTUTAOT K 8—13 romam. Ilocne 20-30 et npoucxoauT BO3-
pacTHasi UHBOIIOUHUSA JTUM(OUIHON TKaAHU.

Azvlunas munoanuna — HeTIapHas, JSKUT 10 CIU3ZUCTON 000JIOUKOM S3bIKa B
BUJIC JABYX CKOIUICHUH JUM@POUIHON TKaHU. [TOBEPXHOCTh CIM3UCTON SI3bIKA HaA
MUHAQIMHON HMMeeT BUJA OyropkoB. Mexay Oyropkamu OTKPBIBAIOTCS OTBEPCTHUS
KPUIIT, KOTOPbIE HAXOASTCS B TOJIIE fA3bIKa. B KPUNTHI OTKPBIBAIOTCSA MPOTOKU CIIU-

3UCTBIX KCIIC3.
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Paszsumue, 6ozpacmmuvie ocobennocmu. SI3pI4Has MUHAAIMHA MOSBISAETCS Ha
6—7-M Mecsilie SMOPHOHATBHOTO PA3BUTUS B BUJE €AMHUYHBIX CKOIUICHUM JUMdou-
Hoi TkaHu. Ha 8-9-m Mmecsue pa3Butusi 00pa3yroTcst IMM(OUAHbBIE Y3€IKH, KOJINYe-
CTBO KOTOPBIX BO3pPAacTaeT K MOMEHTY poxaeHus. LleHTpsl pasmHokeHus: B numdpo-
UIHBIX Yy3€JIKaX HOSBISAIOTCA Ha 1-M Mecsue )Ku3HU. X KONM4ecTBO yBEJINYNBACTCS
Y B FOHOILIECKOM BO3pPACTE JOCTUIAaeT MAaKCHUMaJIbHOW BEJWYMHBI. B MOXuiaoMm BoO3-
pacTe KOJIMYECTBO JIMM(OUTHONW TKAHM YMEHBIIAETCS U 3aMELIAeTCs COCIUHUTEID-
HOM TKaHBIO.

I'pynnoBeie JUM(pOUIHBIE Y3€JIKH 4epBe00OpPa3HOr0 OTPOCTKA HAXOMITCS
B IMOJICTM3UCTON M CIIM3UCTOM 000J0YKaX YEepBEOOPAa3HOTO OTPOCTKA HA BCEM €TO
IOPOTSHKEHUU. 3aKiiafKa JUM(OUIHBIX Y3€JIKOB IMPOUCXOAUT Ha 4-M Mecsle pa3BH-
tus. Ha 5-m mecsne pazButust tuMQpouIHbIE Y3€IKH XOPOIIO chOpMHUPOBAHBI B BUIE
CKOIUIeHUM muM@onaHon TkaHu okpyriion dbopmel. [lepen poxkaeHueM UM BCKOpE
IIOCJIE POKIEHUS B y3€JIKaX MOSBISAIOTCS LEHTPhl pa3MHoxkeHusa. C 16—18 ner B an-
IEH/IUKCE YMEHBIIAETCS KOJIWYECTBO JMM(OUIHON TKAHU, YBEIMUMBAETCS KOJIMYE-
CTBO XUPOBOM TKAHH.

I'pynnoBbie 1uM@pouaHbIe y3eJIKUA MOAB3A0MHON KMIIKU (TICHPOBBI OJIAIII-
KH) MPEICTaBISAIOT cO00M CKOMIEHUS TMMQOUTHOW TKAaHU B CIM3UCTON 00OJIOUKE
CTEHKH MOJB3IOIIHON KUIIKU OKPYIJION WM OBAJILHOU (DOPMBI, COCTOSAIINE U3 OIU-
HOYHBIX JUM(POUTHBIX Y3€JIKOB. B 1eHTpe muM(ONIHBIX y3€IKOB UMEIOTCS LEHTPHI
pa3MHOxeHusA. KoaudecTBo meHpoBbIX OJSLIEK JOCTUTAET CBOEr0 MaKCHUMyMa
B [TIOAPOCTKOBOM Iiepuojie u cocrasisieT 33—80.

Ckoruienust TMM(OUAHON TKaHU B MOJB3IOIIHON KUIIKE MOSBISIFOTCS Ha 4-M
MecsIle BHYTPpUYTpOOHOTO pasBuThs. /[0 pokaeHus uX 4uciao cocraBiser 5-21.
Y HOBOpOkAEHHOTO X HacuuTeiBaeTcs 10 30. [Io mepe yBennueHus: Bo3pacTa KOJu-
4yecTBO OJsilek ymeHslnaerca. B Bo3pacte 40 net ux uucio cocrasiser 20, crapiie
60 mer — 15. Ilocne 50-60 ner HEHTPHl pa3MHOXKEHUS B JUMQPOUIHBIX Y3€JIKax
BCTPEYAIOTCS PEMKO.

OauHoYHBIe JUM(OUIHBIE Y3€JIKH HAXOAATCS B CIM3UCTOW, MOJACIU3UCTON
000J10YKaxX CTEHKHA OPraHOB MUIIEBAPUTEIBHON CUCTEMBI, OPTaHOB JbIXaHUS.

JIumdouHple y3€NIKH 3aKJIaAbIBalOTCS Ha 5—6-M Mecsie 3MOpPHUOHAIBLHOTO
pa3BUTHsL. Y HOBOPOXKICHHBIX JETeH 1-ro roga »KU3HU OHM XOpOLIO pa3BUTHIL. llen-
TPBI PA3MHOKEHHMSI B Y3€JIKaX MOSBIIIIOTCA HETIOCPEACTBEHHO NIEPEN POXKACHUEM WU
Bckope nocie Hero. K 10-15 rogam uncio nuMQOUIHBIX Y3€JIKOB YBEIUUHBACTCS
B CPAaBHEHMHM C IEPHUOJOM HOBOPOXKACHHOCTH B 2 pa3a. C FOHOLIECKOr0 BO3pacTa Ko-

JIMICCTBO Y3CJIKOB IMOCTCIICHHO YMCHBIIACTCH.
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TECTOBBIE 3AJIAHUSA
Bri6epuTe 01H UM HECKOJIBKO MPAaBUIBHBIX OTBETOB.

1. CTPYKTYPHO-®YHKIIMOHAJIbHA A EAVUHUILIA
JIMM®ATUYECKOM CUCTEMBI — DTO
1) numdaTudeckuii Kanuuisp
2) numpaTUuecKuii y3ei
3) numdaHTHOH

2. TPYJTHOU INM®ATUYECKHNI ITPOTOK OBPA3SYETCS B
1) rpyaHoii monoctu
2) Ta30BOM MOJIOCTH
3) OpIONIHOM TTOJIOCTH

3. TPYJHON TUM®ATUYECKHWIA [TPOTOK BITAJIAET B
1) nmpaBbIii BEHO3HBIN IO
2) BEpXHIOIO MOJIYI0 BEHY
3) neBbIil BEHO3HBIHN Yo

4. TIPABBIY BEHO3HBIN ITPOTOK BIIAJIAET B
1) neBblil BEHO3HBIN yTOJ
2) BEpXHIOIO MOJYI0 BEHY

3) npaBblii BEHO3HBIN yToJ

5. IUM®A OT MEJIUAJIbBHOW TTOBEPXHOCTH BEPXHEW KOHEU-
HOCTU ITOCTVYIIAET B
1) nokxTeBbIE TUM(pATHIECKUE Y3ITbI
2) HaaKJIIOUUYHBIE TUM(aTHUYECKUE Y3IIbI

3) noaMblIlIeYHbIE TUM(ATHIECKUE Y3IIbI

6. JUM®A OT MEJIMAJIBHOU ITOBEPXHOCTH HIMXHEN KOHEYHO-
CTUIIOCTVIIAET B
1) moaKoJIeHHBIE TUM(pATUIECKUE y3IIbI
2) MOJB3OIIHBIC TUM(PATUUECKUE Y3IIbI

3) naxoBble TUM(PATHUECKUE y3IIbI
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7. JUM®A OT HIMXHEM ITOJIOBUHBI BPIOIITHOM CTEHKU IIO-
CTVYIIAET B
1) moaB3OIHbBIE TUM(PATUUECKUE Y3IIbI
2) moAMbIIIEYHbIE TUM(PATUYECKUE Y3IIbI
3) maxoBbie TUM(DATHIECKUE Y3IIbI

8. INM®A OT BEPXHEI ITOJIOBUHBI BPIOIIIHOM CTEHKHU ITOCTY-
ITAET B
1) maxoBbie TUM(ATUIECKUE Y3IIbI
2) MoAB3IONIHBIC TUM(BATUIECKHUE Y3ITBI
3) MOaMBIIICYHBIC TUM(PATHUECKUE Y3ITBI.

9. KOPHU JINM®ATUYECKOI CUCTEMBI — 3TO
1) numbaTryeckne KanuuIsphbl.
2) nuMmdpaTUIECKUE COCY bl
3) numdaruyeckue y3ibl

10. K JUM®ATHUYECKOM CUCTEME OTHOCST
1) numdaTruyeckre Kanuuispbl
2) numpaTUIECKHe y3IIbI
3) MUHIQIUHBI

11. TPYJTHOM INM®ATUYECKHH ITPOTOK COBUPAET JIMM®Y OT
1) neBoii MOJTOBUHBI TOJIOBHI
2) neBoi BEpXHEW KOHEUHOCTH

3) npaBoii HXKHEH KOHEYHOCTH

12. IIPABBIN TUM®ATUYECKHI ITIPOTOK COBUPAET JINM®Y OT
1) mpaBoil NOJIOBUHBI LLIEU
2) npaBoil MOJIOBUHBI IPYJTHON KJIETKU
3) npaBoii HI>KHEN KOHEUHOCTH

13. IIPABBII SPEMHBIN CTBOJI COBUPAET JIMM®Y OT
1) npaBoii MOJTOBUHBI TOJIOBbI
2) npaBoi MOJIOBUHBI TPYJIHON KIJIETKU

3) neBoi BEpXHEW KOHEYHOCTH
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14. JEBBIM BPOHXOMEJIMACTUHAJIBHBII CTBOJI COBMPAET
JIMMOY OT
1) neBo¥i BepXHEW KOHEYHOCTH
2) npaBoi MOJIOBUHBI TPYTHON KJIETKH
3) 1eBoi MOJOBUHBI FOJIOBBI
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CUTYAILIMOHHBLIE 3ATAYHN

3agauya Ne 1. Bo Bpems onepanuu y 00J5HOTO OBLIM YAAJICHBI MOTYETIOCTHBIC
TUMGpaTHIECKHE y3IIbl.

Onpedenums om KaKux opeanos 6yoem HapyuieH Ommox Jumpaoi.

3apaua Ne 2. [Tpu o6cnenoBanuu y 60JIbHOM OOHApy>KeHa OMyXOJib BEPXHETO
CEKTOpPa MOJIOYHOM KEJE3BL.

Vrkasams numghamuueckue y3nvi, komopwvie HeoOX00UMO YOaiums 8 Nep8yio
ouepeob npu ONepamueHoOM mMeulamenbcmase.

3amaya Ne 3. K Bpauy oOpatmics 00JbHOM C XKalo0OM Ha CUIIbHYIO 0O0Jb B
yxe. [Ipu ocmoTpe oOHapyKeH THOMHHUK HAPYKHOTO CIIYXOBOTO IMPOXO/a.

Vrazamo aumpamuyeckue y3ivl, Komopwvle 00IHCEH NPOSePUMsb 8pay 00 Npo-
8e0eHUsl ONepamusHoO20 BMeuamenbCmad.

3apaua Ne 4. Y 60JbHOTO TP OTepaniui OOHAPYKEHA OMYyXO0JIh B 00JIaCTH Ma-
JIOM KPUBU3HBI, BOJIM3U NPUBPATHUKA JKEITYIKA.

Vkazamo pecuonapmnvie numgamuueckue y3ivl, KOMopvie HYHCHO YOaaumy O
npeoomepaujeHus MemacmasuposaHusl.

3agaya Ne 5. V OGonbHOro oOHapykeH MaHapHUIMK (BOCMAJICHHE HOTTEBOTO
Joxa) 1-ro manpia KUCTH.

Vkazamv numpamuueckue y3nvl, Komopbvie 00IMHCEH NPOGEPUMb 8PAY, YMODObL
onpedenums cmenenb pacnpoCmpanetus 2HOUHO020 npoyecca.

3amaya Ne 6. Y 001bHOI BBISIBJICHA OITYXOJIb IIEUKHU MATKHU.
Vrkazams numgamuueckue y3ivl, Komopbwle HYI’CHO Nposepums, ymobdvl onpe-
oeums pacnpocmpanerue 03MONCHbIX MemMacmasoa.

3agaya Ne 7. K Bpauy oOparuicst 601pHOM, Yy KoTOporo mocie ymmba [V
HaJbla CTOMbI MPOU3O0IIJIO €r0 HarHOEHHE.

Vkazamv numgamuueckue ysuvi, Komopwvie 00NHCEH NpoGepumv 6pay Ol
onpeoenenus 03MOHCHO20 PACNPOCPAHEeHUs UHDEKYUU U3 001ACU 80CNATICHUS.

3apaua Ne 8. Bpau npu ocMoTpe 00JIbHOM 0OHApY KT OIMYyXOJb KOKH B 00J1a-
CTH aHAJIbHOT'O OTBEPCTHSI.

Vrkazams numpamuueckue y3/vl, Komopbwle HyHCHO NPOBEPUMb 8PAU).
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OTBETBI K CUTYAIIUOHHBIM 3ATAYAM

3agaua Ne 1.

[Tocne ynmaneHust y OOJBHOTO MOTYEIIOCTHBIX JTUM(ATUYECKUX Y3JIOB OTTOK
auMdbl OyAET HapyIIeH OT MEePEeIHUX OTACNIOB SI3bIKa, MOABI3BIYHOMN JKEJIe3bI, MMOJI0-
CTH pTa, JIECEH.

3amaua Ne 2.

[Ipun omepaTMBHOM BMEMIATENBLCTBE MOCIE OOHAPYKEHHUS OIYXOJIU BEPXHETO
CEKTOpa MOJIOYHOMU JKeJie3bl Y OOJIbHONW HEOOXOIUMO YAAIUTh IMOIMBIIICUHBIC JTHM-
daTtuueckue y3ibl.

3agaua Ne 3.
[Ipu oOHapyXeHUY THOWHHKA HApPY>KHOTO CIYyXOBOI'O MPOXOJa /10 MPOBEICHUS
OTIEpaTUBHOIO BMEIIATEIbLCTBA Bpad JIOJDKEH MPOBEPUTH Y OOJILHOTO TEpeaHuE,

HHWXHUC, 3a/THUC YIIHBIC, 3aTHIJIOYHBIC JII/IM(I)aTI/I‘-IeCKI/Ie Y3JIBI.

3apaua Ne 4.

[Ipu omepanuu omyxoju B 00JacCTH MaJlod KPUBU3HBI, BOJM3U MPUBPATHHUKA
KEJIyJKa Bpad BMECTE C OIYyXOJbIO JOJDKEH YAAIUTH JIEBBIE XKEIIYJAOYHbIE, UPEBHBIE
AUM(paTAYECKUE Y3TIbI.

3amaua Ne 5.
[Ipu manapunuu Bpad MOJDKEH MPOBEPUTH y OOJBHOTO MOAMBIIICYHBIC, TIOJI-
KJIFOUMYHBIC TUM(PATUUYECKUE Y3IIbI.

3amauya Ne 6.
[Tpu omyxonu MKW MAaTKU Bpay JIOJDKEH MPOBEPUTH Y OOJILHOW COCTOSTHUE

ITOAB3OITHBIX, ITaXOBBIX J'II/IM(l)aTI/I‘{eCKI/IX Y3JI0B.

3amaua Ne 7.
[Tocne ymmba nanbiia CTONBI Bpad JOJDKEH MPOBEPUTH Y OOJBLHOTO COCTOSTHUE
MOJAKOJEHHBIX JTUM(PATUUECKUX Y3JIOB.

3amaua Ne 8.
[Ipu oOHapyXeHHH OIyXOJH KOXH B OO0JIACTH aHAJIBHOTO OTBEPCTHUS Bpay

AOJIKCH ITPOBEPUTH IIAXOBBIC J'II/IM(i)aTI/I‘{eCKI/IC Y3JIbI.
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OTBETBI HA TECTOBBIE 3ATAHUA

Howmep Howmep Howmep Howmep
3a1aHus OTBETA 3aaHUS OTBETA

1 3 8 3
2 3 9 |
3 3 10 1,2
4 3 11 1,2
5 3 12 1,2
6 3 13 1
7 3 14 |
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