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Penien3eHTsl:
AxpueBa X.M. — kaHIUuIaT MEIUIIMHCKUX HAYK, 3aBeIyromas .Kkadeapoi
«®DakynbTeTcKOM Tepanuuy» MeauIUHCKOro ¢akyiabTeTa MHrTY, 3acioykeHHbIi

Bpau PU, Bpau BeICIIEN KATETOPUMU.

O3zueBa M.X. - kaHaAMAAT MEAULIMHCKUX HAYyK, CTAPIIMK IPENOAABATEID
Kadeapbl TOCMUTATHLHOM XUPYPTHH, 3aCiTyKeHHBIN Bpau PU, Bpau Boiciiei

KaTEropuH.



JIMUMO®ATUYECKASA CUCTEMA N OPT'AHBI KPOBETBOPEHMUSA
Kpartkoe coapep:kanue:

1. Jlumparuueckass cucrtema, ee (QyHKIUS, OOMMUA IJIaH €€ MOCTPOCHUs
(muMmpaTuyeckue Kamwusipbl, JUMQPaTHUYECKUe COCYIbl, JUM(paTHUYECKHE
CTBOJIBI ¥ IPOTOKH, JINM(PATUUECKUE Y3IIbl).

2. I'pynnoii npoTok, ero ¢popMupoBaHue, 00JaCTH APEHUPOBAHUSI.

3. KpynHble nuMm@aTudyeckue CTBOJIBI, HECyllHe JUM(]Y B TpyJHON HPOTOK
(JIeBBIM OPOHXOCPEIOCTEHHBIN CTBOJI, JICBBIM MOIKIIOYMYHBIA CTBOJI, JIEBBIN
SPEMHBIA CTBOJI) U 00JIACTH UX IPEHUPOBAHUSL.

4. IlpaBelii JnuUM@aTHUYECKUd MPOTOK, €ro (opmupoBanue, Tonorpadus,
obnactu npeHupoBaHusi. OCHOBHBIE PETHOHApHbIE JTUM(pATUUECKUE Y3IIbI:
TOJIOBBI, I1I€U, BEPXHEH KOHEYHOCTH, IPYIHOM MOJIOCTH, OPIOIIHON MOJOCTH,
HIDKHEW KOHEYHOCTH, Ta3za. IlyTm oTToka AuM@bl OT MOJOYHOU JKEJE3bl.
3HaueHUe pEerMOHapHBIX TUM(PATHUECKHUX Y3JI0B B HOPME U IIPH MATOJIOTHUH.

5. Jlumbouansie opranbl: KocTHBII MO3r (KpacHBI W >KENThIN), (yHKIUA,
tonorpadus, crpoeHue. -Tumyc, ero ¢yHkuus, Tomnorpadusi, CTpPOCHHE
(monu, mapeHxuMa THUMYCa: KOPKOBOE BEIIECTBO, MO3TOBOE BEILECTBO),
BO3pacTHble 0COOCHHOCTHU. JIuMdaTrdeckue y3ibl, UX CTpOoeHue (Karcya,
KalCcyJIIipHble TpaOeKyJsibl, BOPOTa, PETUKYJSpHash CTpOMa, IapeHXHUMa
auM(paTUYECKOro y3ja: KOPKOBOE BEIECTBO, MO3IOBOE BEUIECTBO),
Tonorpadus.

6. Cenesenka: ¢pyHKIMs, Tonorpadus, CTpOCHHE.

7. Jlumpounanbpie 00pa3zoBaHus MTUIIEBAPUTEIBHOIO TPAKTA.

Hean 3ausTusa: M3yuuts oOmMil miaH moCcTpoeHUs TUMEPATHIECKON CHCTEMBI,
Tonorpauio COCy/J0B, CTBOJIOB M OCHOBHBIX KOJUIEKTOPOB JUM(BbI, a TakKxke
peruoHapHbIX JTUM@aTuyeckux y310B. CTpoeHHE Cele3eHKH.

MoTuBanus: Mmuorue 3a0oneBaHusi CBS3aHBI HMEHHO C HapyIICHHUEM
UUPKYJSIIUM U OTTOKAa JUM@bI. 3HaHUA OTTOKa JUM(pBI U PACHOJIOKEHHS
pErMOHApHBIX  JUM(PATHUYECKUX  y3JI0B  TO3BOJSET  TaKkKe  OOBSICHUTH

pacnpocTpaHeHue KIETOK 3JI0KaYEeCTBEHHBIX OMyXO0Jel (MeTacTa3supoBaHUE).



3agaun:
CTyneHT 10JI2KeH 3HATh:
1. Tomorpadguio TrHaBHBIX KOJUJIEKTOPOB JUMGBI: TPYJHOM U  MpaBblid
AUM$paTHIECKHU TPOTOKH.
2. Mecra 00pa3oBaHusl TJIaBHBIX KOJUIEKTOPOB M MECTa MX BIAJICHUS B BEHO3HYIO
CUCTEMY.
3. Uzydennsie panee (B Teme CIUTAHXHOJIOTHS) CKOIUICHHS JTUMGOUIHOW TKAHU:
MUHJIQTUHBI, OIUHOYHBIC U TPYIIIOBBIE TUM(DATUUECKHUE Y3IIbI.
4. I'panutiel, Tonorpaduio cene3eHku, ee crpoeHue U GyHkiuo. CTyIeHT J0KEH
YMETh HaXOJIUTh U MOKa3bIBaTh HA AHATOMUYECKOM IperapaTe

e ['pyaHOU NPOTOK.

e [lpaBbIil TMMQpaTHUECKUN TPOTOK.
3. HawuOonee BbIpak€HHbIE pPETMOHAPHBIE JUM(DATUYECKHE Y3JIbl (OpIOIIHON
NOJIOCTH, Ta3a, TIPYIHON IOJIOCTH, TOJIOBBI W IlI€HM, BEPXHEW U HUKHEH
KOHEYHOCTEH).

OBIIUMH IIVIAH CTPOEHUS TUM®ATUYECKOMW CUCTEMBI:

JIUMO®ATUYECKASA CUCTEMA.
Systema lymphaticum - siBiIseTcsi COCTaBHOM 4YacThbIO COCYAMCTON CHCTEMBI.
Haunnaercs cinenbiMU KanwulsipaMd B TKaHSAX. Bragaer B BEHO3HYIO CHUCTEMY.
Oyukiuu  auMdaruueckor  cuctembl  JI[peHaxkHas —  JAPEHUpPOBAHUE U3
WHTEPCTUIIMAIBHOTO TPOCTPAHCTBA KUAKOCTH U OENKOB (BBIMICAMINX W3
KPOBEHOCHOI0 pyciia), JUIUAOB, MNPOAYKTOB OOMEHa BEIIECTB, WHOPOJHBIX
qyacTuil, OakTepuii, 00JIOMKOB KJIETOK H T.1. TpaHCOpTHAS — TO, YTO IPEHUPYETCA
— TpaHCHOpTHpYyeTcs To auMdarndeckuM cocyaaMm. MmmyHHas — aumda
OPOXOIUT MO JUM(ATUYECKUM cOCylaM yepe3 JUMQPaTHUECKUE Y3Ibl, KOTOphIE
BBITIOJHSIOT POJIb UMMYHOJIOTHYECKOTO U OMOJIOTHYECKOT0 (DUIIbTPa, OCYIISCTBIISSA
MMMYHOJIOTHYECKU I HaJ130p, 4TO CIIOCOOCTBYET (hopMUPOBAHUIO
COIPOTHUBIISIEMOCTH Opranu3Ma (hopMupoBanuio UMMyHuTeTa). KpoBeTrBopHas — B
TUM(GOUAHBIX  OpraHax MpPOUCXOAUT oOpa3oBanue u auddepeHurpoBKa

TUMQOHTHBIX AJIeMEHTOB (JTUM(]OIT033).



JlumpaTtnueckast cuctema mojapasznenseTcs Ha aBa otraena: [lytu Tpancmopra
auMdsl 0 TUMGATHUYECKHE KamWwUIApbl (TOJMBKO SHAOTENMH, 0€3 KIamaHoB), O
NOCTKAMWUIAPEl  (SHAOTENUH, C KiIamaHamu), O JUM(ATHYECKUE COCY/IbI
(oHOOTENMH,  TNAAKOMBIIICUHBIE  KIETKW,  aABEHTHIMS,  KIamaHbl), O
auM@atudyeckue CTBOJIBI, O JuMdaruuyeckue MpoToku. JIumdouaHbie opraHsl
[lenTpasibHble OpraHbl MMMYHHOH CHCTEMBbI: O KpacHBbIH KOCTHBIM MO3T, O
BUJIOUKOBasi kene3a. llepudepuueckne opraHbl UMMYHHOM CHCTEMBI: O
nuMmdatudyeckue  y3Jibl, O  cele3eHKa, O  JUMQOUAHbIE  00pa3oBaHUS
MUIIEBAPUTENBHOTO TpakTa, O oOpa3oBaHue JTUMGOUIHON TKAaHU B BHUJE

MuHIaIuH, tonsillae.

KpaTkue ucTopudeckue JaHHbIC.

bonee 300 ner Hasag — B 17 Beke O.Rudbeck n T. Bartolinus copMynupoBaiy NONOXKEHHE O CYIIECTBOBAaHUH B OPTaHU3Me
JKMBOTHBIX U YeJIOBeKa 0000 JIMM(paTHIECKOH CHCTEMBL.

Anaromus TuM(aTHYECKON CUCTEMBI B HAIlIEH CTpaHe pa3padoTaHa TpyAaMH JUMQOJIOTroB MMOJ PYKOBOACTBOM akan. J[.A.
YKnanosa, Beimenniero u3 mkoJjel I'.M. Mocudoga.

Tacmape Azemm (1581-1626), — nranpsHCKuil aHaTOM. A3eJuin ObUT TPodeccopoM aHATOMHHM M XUPYPTHH YHUBEPCUTETA
ropoxa [laBus. Iloxke mpakTtukoBan meauuuHy B Munane. B 1622 roxmy mpu uccieqoBaHUM OpBDKEHKH TOHKOH
KHUILIKK COOAaKH OTKPBUI MiledHble cocynsl (lacteal) maM¢aTHuecKoil CHCTEMBI, Yyepe3 KOTOpBIE BCACHIBAIOTCS HPOITYKTHI
pacuieruieHust kupoB. OmNUcaHUWE CBOETO OTKPBITHA WU3JI0KWI B counHeHuu «De lactibus sive lacteis venisy,
OITy0IMKOBaHHOM TTIOCMEPTHO B 1627 romy B Munane.

JIMM®A (OT JIAT. LYMPHA «4UCTASI BOIA», «BJIATA») OBPA3YETCS B WHTEPCTULIMAJIBHBIX
[IPOCTPAHCTBAX U ITPEJICTABJISET COBOM ITPAKTUYECKU IJIABSMYKPOBU. B CYTKU OBPA3YETCS OT
2 10 6 JINTPOB JINM®BI.

B oTnMume OT KPOBEHOCHBIX COCY/IOB, IO KOTOPBIM IPOMCXOMHUT M TMPUTOK KPOBU K TKAHAM U €€ OTTOK, JIMM(aTHuecKue

COCYybI NIpE€AHA3HAYCHBI TOJIBKO AJId OTBEACHUSA XUJIKOCTH U3 MEKKIICTOYHBIX IPOCTPAHCTB.

IIYTHU TPAHCIIOPTA JIUM®bI:

1. Jlumdatuyeckue Kanmwuisipbl  (TUMAOKAMWIUISPHBIE  COCYABI),  vasa
lymphocappillaria: siBaAsitOTCS HayaabHBIM 3BEHOM, «KOPHSMU» JHUM(ATUUECKON
CUCTEMBI, UMEIOT CTEHKY, COCTOSIIIYIO TOJIbKO U3 AHAOTEIUANbHBIX KIETOK. [Ipu
CKOIUICHUHM J>KUJIKOCTH BOKPYT Kamwuisgpa OJHAOTEIHAIbHBIE KIETKA MOTYT
cMeniaThesi (3TOMy CHOCOOCTBYIOT aKTHMHOIOAOOHBIE MHUKPO(HIAMEHTHI), IIETU
MEXIy KIETKAMH YBEIWYUBAIOTCI, U MEXKKIETOYHAS JKUIKOCTh TMPOXOIUT B
MPOCBET Kamujulsipa), HMEIOTCS BO BCEX TKAHAX W OpraHax oOpraHu3Ma, 3a

HCKIIIOYCHUEM HGHTpaHBHOfI HepBHOﬁ CHUCTEMBI, I'JIa3HOI'O 5[6.1'[01(&, BHYTPCHHETO



yXa, OIUTEIMAIBHOTO TMOKPOBA KOXHM U CIU3UCTBIX O0OJOYEK, XPSIICH,
MapEeHXUMBI CEJIE3eHKH, KOCTHOTO MO3Ta U IUIAIEHTHI.
2. [MocTkanuIsipbl UMEIOT: CTEHKY M3 YHAO0TEIUANBHBIX KJIETOK, KJIalaHbl.
3. Jlumdatuueckue cocynsl, vasa lymphatica, QopmupyroTCsS TpH CIUSHUU
TUM(}ATUYECKUX KalWUIIPOB, B CTEHKE KPOME IHAOTEIHAIBHBIX KJIETOK MMEETCs
CJION TTAJKOMBIIIEYHBIX KJIETOK, 00pa3yloT BHYTPHU- U BHEOpPTaHHBIC CILJICTCHUS,
UMEIOT Kiamanbl, valvulae lymphaticae, koTopsie onpenenstoT HammpaBIeHHE TOKA
auMbI 0 TUMGPATHIECKUM COCYJiaM, 0 X0y UMEIOT JTuMparuueckue y3ibl. [1o
OTHOIIICHUIO K MOBEPXHOCTHOM (hacumu nuMdaTtnyeckue cocyabl MOTYT OBITh: O
MOBEPXHOCTHBIE (TIOJKOKHBIE, 3aJIETAIOT B JKUPOBOM KJIETUaTKE), O TIyOOKHe
(COmpOBOXKIIAIOT  KPOBEHOCHBIE cOCYAbl M HepBbl). [lo oTHomeHuO K
TuM@aTHYECKOMY Y31y MOTYT OBITh: O MPUHOCSIIME (MO0 HUM JuMda TEYeT K
TUM(pAaTUYECKOMY Y3I1y), O BhIHOCSIIME (JTUMda TeYeT OT JIUM(PATHIECKOTO y3I1a).
4. Jlumdaruueckue cTBOJBI, trunci lymphatici (puc. 1,2), oOpa3zyroTcs myreMm
COCUHEHHS] JTUM(PATHUYECKUX COCYJOB TIOCIE TMPOXOXKIACHHUS JUM(PBI uepe3
AuM@aTHUecKue y3ibl (TO €cTh JUM(AaTHYECKHE CTBOJIBI — 3TO COCYJbl, HA MyTH
KOTOpPBbIX HET nuMpartnyeckux y3ioB). Jlumparuueckre CTBOJIBI MOTYT OBITh:
napHble (IpaBblii W JIEBBIN): O MOSCHUYHBIE CTBOJIbI (KOJJIEKTOPHI OT HMXKHHUX
KOHEYHOCTEMH, Ta3a U OPIOIIHON MOJIOCTH), O IPEMHBIEC CTBOJIBI (OT TOJIOBBI U IIIEH),
O MOJKIJIFOUAYHBIE CTBOJIbI (OT BEPXHHX KOHEYHOCTEH), 0 OpOHXOCPEIOCTEHHBIE
CTBOJIBI (B TPYAHOM MOJIOCTH); HEMAPHbBIE — BCETO OJIUH, K TOMY € HEMOCTOSIHHBIN
— O KUILIEYHBIN (OpIOIIHAS MTOJOCTh).
Oco0eHHOCTH CTPOCHUA TUM(PATHYECCKUX KANTUJISAPOB U COCY/10B

*  JIMEIOT clienoe Havyaio;

* JluameTtp Oosblie cocyauctoro kanumwsipa ot 20-10 200 MkM;

* He cnagatorcsa 6narogaps crponsasiM pusiamentam (SF)

*  OTCYTCTBYIOT B IIJIAIICHTE, MO3T€, CEIE3CHKE U XPIIIIE;

*  VIMEIoT mHUpoKrue MEXIHAOTENUAIbHbIE IIEIH, Yepe3 KOTOPhIE MPOHUKAIOT

OCJIKH.



[IpyurHa  BO3HUKHOBEHMsI  OOJIBIIOTO  KOJIMYECTBA  KJIAMMAHOB -
3aTPyTHCHHBIC YCIOBUS JIBHKCHUS TUM(BI:

* 1) nmumda Ooiiee BsA3Kast, 4eM KPOBb;

* 2) B JuMQoOKamwuIssp HE HarHeTaeTcs cojaepkumoe (B

reMOKaNuJIIApe — MOCTyNaeT U3 MpeKanuuiapa).

Krnamanbl MCKITIOUAIOT XAOTHYHOE pacmpeneicHue JIUMQBI, MPUAAIOT e
JBIDKEHUIO PAaBHOMEPHBIM MOCTYyNaTENbHBIA XapakTep, MPENsSTCTBYIOT
pEeTpPOrpaiHOMy TOKY JTUMQBI.
JlumdaTuyeckue cocyibl UMEIOT KJlaraHbl
Yyactok Mexay kinamaHamu — HaszeiBaercs  JIMM®AHI'MOH -
CTPYKTYpHO-QYHKIIMOHAJIbHAST ~ €AMHHUIA  JUM(ATHYECKOro  pyclia
JlumdanruoH — 4YacTh J/C, PaCHOJIOXKEHHAs MEXIY OCHOBAHUSIMHU 2-X
COCEJTHUX KJIAMaHOB («YETKOOOPa3HbIN BUJL JI/C»).
Bcero B Tene uenoseka 100000 mumdanruonon. Cokpaniarorcs OHU CO
ckopocthio 10-20 pa3 B munyTy. Pazmepst ot 2-4Mm 110 12-15 mm B

3aBUCUMOCTH OT COCyaa

»KnakocTb
npoca4nsaeTcA

Yepes NnopucTLie

3BakpbIThld KnanaH CTeHKK

OTKpbITLIA KnanaH




Closed

valve Lymphangion valve

< > % Ll >

Cxema siumdpaHruona
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=0 Fluid movement
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PMID: 21576300 | ==> SMC contractility

PakTopbl, CIOCOOCTBYIOLIME IBHKEHUIO JTUMQbI
B num¢artnueckoi cucteme HET opraHa, nHoJJ0OHOTO CepAIy B KPOBEHOCHOM
CUCTEME, CIIOCOOCTBYIOIIETO aKTUBHOMY JBMKEHHIO JUM(BI Yepe3 pa3iuyHbIe
ee 3BeHbd. 1103TOMy MOCTOSHHBIN LIEHTPaIbHBIN TOK JTUM(BI OCYIIECTBIISIETCS C
NOMOUIbI0 psila  (PAKTOPOB: COKPATUTENBHOM JESTENIBHOCTH  MBIIIEUHOM
CUCTEMBbl Te€Jda W BHYTPEHHUX OpPraHoB, IIPUCACHIBAIOIIETO JACHCTBUSA
IJIEBPAJIbHBIX TIOJIOCTEN TpH JIBIXaHWH, KOHIIEBOTO JaBJieHUS JUMQBI B
TuMpaTHYECKUX Kaluuisipax, MOTOPHOH NEATEIbHOCTH JIMM(ATUUECKUX Y3JIOB
1 TUM(PATUYECKUX COCYAOB, MyJIbCA[UU KPOBEHOCHBIX COCYOB.
DaKTOpHI:
* Kiamansl TuM(}aTH4ecKuX COCy0B;
* COKpallleHNE CKEJIETHBIX MBIIIIII;
% TpoTajJKuBarouMil 3pQPexT oT AaBieHUS BHOBb 00paszyromieicss auMbl-
(vis a tergo- «cuia c3am»)
* [lynbcupyromuit 3¢ GeKT psaIoM pacroaoKEHHBIX apTepHid
* «llaccuBHoe nuMdaruueckoe cepaue» -cokpaiieHue guadparmbl B
00J1acTH IUCTEPHA XU
* [IpucacwiBatonuit 3¢(GeKT BEHO3HOW KPOBH B BEHO3HBIX yTiiax

* I[BIX&TCJ'IBHBIC 9KCKYPCHHU JICTKHUX



Jumpamuueckana cucmema SBISETCA COCTABHON YaCThIO COCYAUCTON U
MPEJICTaBIISIET KaK Obl J0OAaBOYHOE PYCIO BEHO3HOM CHCTEMBI, B TECHOU CBS3H C
KOTOpPOM OHA Pa3BUBAETCS U C KOTOPOM UMEET CXOAHBIC YEPTHI CTPOCHUS
(Hanmu4Me KJIanaHoOB, HAMIPABJICHUE TOKA TUMQBI OT TKAHEH K CEepALLy).

JInmpaTnyeckas cucreMa aHATOMHUYECKH CJIAraeTCs U3 CJIeAyI0IIHX
yacreu:

1. 3aMKHYTHII KOHEl TUM(PATHUECKOTO PyClia HAUMHAETCS CETHIO
IMMQPOKAIWIISIPHBIX COCYI0B, IPOHU3BIBAIOIINX TKAHU OPraHOB B BUJIE
TUMQPOKATIIIIIPHOMN CETH.

2. JlumdokanuuigpHbie cOCyabl NEPEXOASAT BO BHYTPUOPTaHHBIE CIJIETEHUS
MEJKUX JUM(PATHUECKUX COCYI0B.

3. IlocnenHue BBIXOAAT U3 OPTAaHOB B BUE 00siee KPYITHBIX OTBOASIIHNX
AMM(PaATHUECKHUX COCYJI0B, IPEPHIBAIOIINXCS HA CBOEM JlalbHEHUIIIEM TyTH
IUM(PaTHUIECKUMHU y3IaMHU.

4. Kpynssle 1uMpaTHYeCcKue COCY/ bl BIMBAIOTCA B TUM(DATHUECKUE CTBOJIBI
Y J1ajiee B IJ1aBHbIC TUM(aTUYECKUE IPOTOKH Tela — MPaBblii U IPyIHOM
auM(paTrYecKre MPOTOKH, KOTOPBIE BIAJAAIOT B KPYITHbIE BEHBI IIIEH.

Co00TBETCTBEHHO 3TOMY JIMM(POKAMUIUISIPHBIE COCYbI IPEICTABISIIOT
CUCTEMY 3HJIOTENIMAIbHBIX TPYOOK, IPOHU3BIBAIOIINX ITOUYTH BCE OPTaHbl, KpOMeE
MO3Ta, TAPEHXUMBI CEeJIE3€HKU, IMUTEIHATILHOTO TOKPOBA KOXKH, XPSILIEH,
POTOBHUIIBI, XpYCTAJIMKA I71a3a, INIAUEHTHl U THIoQu3a.

JInmpokanuisipHbie COCY/Ibl COCTABIIAIOT OJJHO U3 3BEHBEB
MUKPOLUPKYJISITOPHOTO pycia.

JInmbokanmuspHBINA COCY/T IEPEXOAUT B HAYAIBHBIN, UM COOMPAIOIINH,
mumpatuueckuii cocyn (B. B. KynpusHoB), KOTopblil 3aTeM epexouT B
OTBOIAIINN TUMGPATUIECKUAN COCY]I.

Jumepamuueckue (unu numgonocuwie) cocyowi. Ilepexon
TUM(OKAMUIIISIPHBIX COCYZOB B JIMM(pATHUECKUE COCYbI ONPeeseTcs
U3MEHEHUEM CTPOEHUS CTEHKH, a HE MOSIBJIEHUEM KJIAIIAHOB, KOTOPHIE

BCTPCYAIOTCA U B KallWJIJIsIpax.



DyHKUMU:
1. TpancnopTHas -npoBecHUE TUMPBI OT TKaHEH B BEHO3HOE PYCIIO
(pe3opOumoHHAs U ApeHaKHAsA (YHKINH )-BO3BPAIIEHUE [TPOJYKTOB
oOMeHa 13 TKaHEll B BEHO3HOE PYCIIO, BBIBEICHUE DKCCYAaTa U THOS U3
PaHEBBIX 0Yaros.
2. KposerBopHas -1uM(pomno33 -o0OpazoBaHue JTUMPOUIHBIX FIEMEHTOB
YYAaCTBYIOIIMX B HMMYHOJIOTHYECKUX PEAKIUAX, CO3PEBAHUE U
nuddepenpoBka IMMEGOIUTOB.
3. bapbepHasi (MMMYHHasl, 3alIUTHAS (PYHKI[UM )-00€3BPEIKUBAHNE U
BBIBE/ICHUE NONA/IAI0IINX B OPraHU3M HHOPOJIHBIX YaCTUL, OAKTEPHIA,
BUPYCOB U Ip. areHToB. EMKOCTHAasI-IEIIOHUPOBAHNE KUIKON 4aCTH
KpOBU
[To numdaTHYeCKUM My TSIM paCIPOCTPAHAIOTCS U KJIETKU 3JI0Ka4€CTBEHHBIX
oryxosen (pak); Juisl OnpeaeeHns 3TUX MyTel Tpedyercs riy0oKoe 3HaHUe
AHATOMUH JIUM(PATUIECKON CHCTEMBI.
Kosarepaiau B 1umM@paTnyeckoi cucreme

Y 3710poBOro 4YenoBeKa, Kak IpaBUO, JiuM¢pa OT OpPraHoB OTTEKAET IO
KpaTyailliuM MyTsM 70 perHOHapHBIX JMM(aTHUECKUX y3JI0B U Jajiee B KPYIHbIE
muMdarudeckue npotoku. [Ipu 3akynopke, nepessizke, JIUTEIHLHOM CIABIMBaHUU
TUM(ATUYECKUX Y3JI0B M COCYJIOB PAa3BUBAIOTCS OKOJIbHBIE ITyTH OTTOKA JTUMBI.
Pa3ButHe koisnarepasiell COBEpIIAETCS TOJBKO B 30HE HApyIIEHHs MPSMOIO IIyTH

TUMQpOOTTOKA.



Right lympnatic duct

Right brancho-

medastina trunk lymph Irunks

Brachiocaphalic
ven

Thoracic duct

Confluencs of
lymph trunks
(& cistern is unusual)

e =B

Lataral aortic
Iymph nodas

~ Retro-acrtic
lymph nodes

Puc 1 Cxema numepamuueckoit cucmemolt. 1 - apemusle 1umpamuueckue cmeonvl; 2 - ycmoe 2pyoHozo npomoxa; 3
- ROOKNIOUUYHBLIL TUMpPamuyecKuii cmeoJi; 4 - 6eHO3HbLIL Y2071; 00PA306AHHBLI ROOKNIOYUYHOU U 6HYMPEHHeIl
APeMHOIL 6enamu; 5 - 2pyonoil npomox; 6 - nauano zpyoHozo RPOMoKa; 7 - NOACHUYHbIE TUMPamuyecKue
cmeonsl; 8 - n008300wHbIe TUMPamuyeckue cocyont; 9 - npagwvlii IUMPamuyeckuit npomoK (puc.u3 yuedonuxa

AHaTomusa yenoseka. Tom 2 (Kpaes A.B.)anfiz.ruybubanoreka>AHaTtomusa YenoseKa)
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Puc. 2. Cxema pacnonosicenusn u oonacmu OpeHuUPOSAHUA TUMPAMULECKUX RPOHLOKOB.

5. JlImmdatudeckue npotoku, ductus lymphaticus (Puc. 1,2). Bce numparnueckue
CTBOJIBI COOMPAIOTCS B 1B MPOTOKA!

e TpyaHOM TIpoTOK, ductus thoracicus, cooupaer 2/3 Bceit muMdnl,

e npaBbIi TuMparruecknii mpoTok, ductus lymphaticus dexter, cobupaer 1/3 Bceit
JIUMQBI.

I'pynuoit nporok, ductus thoracicus, siBiasieTcsi camMbiM KPYIHBIM M OCHOBHBIM
KOJUIeKTOpoM JuM(bl: coOupaer aumdy c¢ 2/3 Tena, NPOUICANIYyI0 Yepe3
TUMQpaTHIEeCKHE Y3JIbI OT HIDKHUX KOHEYHOCTEH M Ta3a, OpIOIIHON CTCHKH W
OpraHoB OPIOUIHOM MOJIOCTH, JI€BOW MOJIOBUHBI I'PYJH, IEU U TOJIOBbI, OT JIEBOI
BEPXHEH KOHEYHOCTU. YUHTHIBAs TOMOTrpauIo TPYAHOTO MPOTOKA, €T0 PA3IEISIFOT
Ha OpIOIIHYIO, TPYAHYIO W IIEHHYI0 YacTH. bprommHas 4acTh TpyJHOTO MPOTOKA
dbopMupyeTcss yTeM CIAUSHUS  TPABOTO MOSICHUYHOTO JTUM(ATHUYECKOTO CTBOJIA,
truncus lumbales dexter u 1€BOTO MOSCHUYHOTO TUM(PATHIECKOTO CTBOJIA, truncus

lumbales sinister Ha ypoBHe XI rTpymHoro u Il MOSCHMYHOTO TO3BOHKOB,



dbopmupys vame pacmmupenue (cisterna chyli). B mucreprny mporoka BiuBaeTcs B
20% cimyyaeB UMEIOLIUICS KUIIEYHbIN TuMpaTtryeckuit ctBoi. L{uctepHa nmporoka
pacroyiaraeTcsi MeXAy aopTOd M MpaBod MeTUaIbHOM HOXKKOM auadparmsl.
CoxkpalieHue TOCIeAHEH CIOCOOCTBYET BBITAIKUBAHUIO JUMQBI U3 IIUCTEPHBI B
IPYAHYIO YaCTh MPOTOKA.

I'pynHas 4acTh MPOTOKA JIEKUT 32 MAPUETAIIBHOW IUIEBPOM MEXKIY aOpTOU H
HEMapHOM BEHOM dyaie oaHuM cTBoJoM. Ha ypoBHe V-VII rpyaHoro mo3BoHKa
IPYAHON MPOTOK MEPEXOUT Ha JIEBYKO CTOPOHY MO3a0y MUIIEBOAA U AYTU AOPTHI,
JIOKUTCS CJE€BAa OT MHINEBOJA HA JUIMHHYKO MBIy Med. B rpynHyro dactsb
IPOTOKA  BJIMBAIOTCS  BBIHOCSIIME  JIUM(PATHUYECKUE  COCYAbl  3aJHHX
MEAMACTUHAIBHBIX, MPEBEPTEOpPATIbHBIX, 3aJHUX MEXKpPEOEpHbIX Yy3JI0B U
OpOHXOMEINACTUHAIIBHBIN CTBOJI.

[lleyiHas yacTh IPOTOKA KOPOTKAa M HA4YMHAETCA OT YpoBHA VII mienHoro
MIO3BOHKA, pacroiarasichb no3aju JeBoM 001Iell COHHON apTepuH; MOJHABUINCH HAJl
JIEBOM MOJKIIOUUYHON apTepueil, n3rudasch BHEpE]l, BINAJAET B BEHO3HBIH YIoJl
WM 00pa3yrolue ero BeHsl (puc.2)

['pynHON OpOTOK BHAAAET B JIEBBIM BEHO3HBIM YIOJ WM B KOHEUYHBIA OTHEI
oOpa3ylolux ero BeH (BHYTpeHHEH sipeMHOU U moakimtounyHoi). [lTo rpyaHomy
OPOTOKY JuMda OTTEKaeT OT: HI)KHHUX KOHEYHOCTEH, CTEHOK M OpraHoB Tas3a,
CTEHOK W OpraHOB OpIOIIHOW IMOJIOCTH, JI€BOM MOJOBUHBI TPYIHOM MOJIOCTH.
[TpaBerii mumdparuuecknii mpotok, ductus lymphaticus dexter, dopmupyercs u3
CTBOJIOB: O IIPaBOrO SIPEMHOTO, O NPABOr0 MOJKIIYUYHOTO, O MPABOTO
OpOHXOMEINACTUHAIBHOTO, BIAJAET B MPABbIi BEHO3HBIM Yrojl (BO BHYTPEHHIOIO
APEMHYI0 WM NOJKIIOYWYHYK0 BEHY y MECTa WX CIMSHHUS APYr C JIPYroMm),
JPEHUPYET MPABYKO CTOPOHY TOJIOBBI, IIEW U TPYAHOUN KJIETKH, MPABYK) BEPXHIOIO

KOHCYHOCTbD.



Puc.2Imaensie  numpamuueckue cmeonvt  mynoeuwa

yenoseka u ux xopuu (no /. A. ’Koanoey). 1 - apemuvlii numpamuueckuii cmeon; 2 - nOOKIIOYUYHDBLI
aumpamuyeckuit cmeon; 3 - 2pyoHoii npomok; 4, 5 - noacnuunvlie Mum@pamuueckue cmeonvl; 6 - n008300uIHbIE

cocyowt; 7 - npagulil aumMpamuueckuil npomok

OPI'AHBI KPOBETBOPEHUS, UX YYACTUE B ®OPMHUPOBAHUU UMMYHHOM
CUCTEMBI.

Opranbl IMMYHHOM CHCTEMBI B CBS3U C MX PACIIOJIOKCHHEM B TEJe UYelIoBeKa U
GYHKIUAME TIOAPA3CIAIOTCS HA: IEHTpajJbHbIE OpPraHbl MMMYHHOW CHCTEMBI
nepudepudeckrue opranbl UMMYHHOW CUCTEMBI .

HEHTPAJIBHBIE OPT'AHBI UMMYHHOM CUCTEMBI KOCTHBIW MO3I', medulla
ossium.

OYHKIUU: SBISETCS OPraHOM KPOBETBOPEHHSI, IIEHTPAIBHBIM OPTraHOM UMMYHHOM
CHUCTEeMBI. BhIiemstor: KpacHbId KOCTHBIH Mo3r, medulla ossium rubra, >kenTbrit
KOCTHBIM MO3T, medulla ossium flava.

KPACHBII KOCTHBIH MO3I, medulla ossium rubra Tomorpadus:
pacronaraeTcs B sueikax ry04yaToro BeIIECTBAa IJIOCKUX U KOPOTKUX KOCTEH,
MU(U30B JUIMHHBIX (TpyOuaThix) KocTel. CTpoeHue: COCTOUT U3 MHUEJIOHUIHOMN

TKaHH, BKJ'IIO‘-IaIOHleI‘/JI O PCTUKYIEIPHYIO TKAHb, O I'CMOIIOTUYCCKUEC JJICMCHTBI O



CTBOJIOBBIE KPOBETBOPHBIC KIIETKH — TMPEIIICCTBEHHUKH BCEX KJIETOK KPOBU U
UMMYHHOH CHCTeMbl. BBIIEnsIoT [ABa BHAAa KamWULIPOB: O  OOBIYHBIEC,
oOecrieunBaomme Tpohuyeckyro GyHKUIUIO, 12 0 CHHYCOWIBI, CIyXallue s
BBIX0/1a CO3pEBAIONINX (POPMEHHBIX 3JIEMEHTOB B KPOBEHOCHOE PYCIIO.

KEJITBHIA KOCTHBINA MO3T', medulla ossium flava

Tomorpadgusi:  3amoyiHsIeT KOCTHOMO3IOBBbIE TOJOCTH  JUA(U30B  JUTMHHBIX
(Tpy0Ouateix) kocteil. CTpO€HHE: MPEICTaBIEH B OCHOBHOM JKHPOBOM TKaHBIO.
TUMYC, thymus (Buj104KoBasi ’Kejie3a, 300Has ’eje3a)

[To croemy mpoucxoxaAcHUIO TUMGOINMUTENINaILHOe o0pa3oBanue. Tomorpadus:
pacrosaraeTcsi B BEpXHEM 4YacTH MEPETHETO CPEIOCTEHHs, B 00JaCTH BEPXHETO
MEXIJIEBPAIBHOTO TTOJISL.

@Oynknuu: guMmbonaHas (QYHKOHS — SABISACTCS IICHTPATBHBIM  OpPTraHOM
UMMYHOT€He3a (CTBOJIOBBbIE KJIETKH, IOCTYMAIOIIME CloJa U3 KOCTHOIO MO3ra,
npeBpamamTcss B T-TuM@OIUTHI, OTBETCTBEHHBIE 32 PEAKIUU KIETOUYHOTO
UMMYHUTETA), BHYTPEHHSS CEKPEIUs: O TOPMOH THUMO3WH, KOTOPBIA PETYIHPYET
IpOLECC auQdepeHIUPOBKU MIPEUMYIIIECTBEHHO T-numdonuton B
nepudepuueckux opraHax MMMYHOTreHe3a; O (akTop pocTa, peryjiupyer oOMeH
KaJIbLIUS B OPTaHU3ME; O MHCYJTUHOMOIOOHBIN TOPMOH, TIOHMKAIOIIUN COIePKAHUE
caxapa B KpoBH. BHeliHee cTpoeHue TUMyca: UMEET ABE JOJM: O MPaBylO JOJIIO,
lobus dexter, o neByto noxto, lobus sinister, yacTto aiuHHEe paBor goyu. Jlonu
TUMYCa COBEPIIICHHO CaMOCTOSTENbHBI U COSTUHEHBI TOJIBKO PHIXJION KIETUYATKOM.
Tumyc Kak 3aKiIaJbIBaeTCS Yy 3apoJiblllia, TaK M OCTAeTCS TMapHBIM OPTaHOM.
HuxHsig 4yacTh KaxaAoW JOJIM pacliupeHa, BepXHsis cyxkeHa. O0e J0iM TECHO
CONPHUKACAIOTCA JIpyr C JpPyroM Ha YpOBHE cepeAuHbl. VMeeT TOHKYIO
COCTMHUTEIFHOTKAHHYIO Karcyiy, capsula thyme, MeXI0JIbKOBBIE MEPETOPOIKH,
septa corticales, KOTOpbIe OTXOJAT OT KarcCyjibl U AENAT TUMYC Ha A0JbKH, lobuli
thyme, mnapeHxuMy, HMEIOIIYIO: O KOPKOBOE BEIIECTBO, cortex thyme, -
nepudepudeckas 4acTb Kaxa0H TOJbKH, TEMHOTO I[BETa, CONCPKUT JTUMMOITUTHI
TAMyca (THMOLMTHI); O MoO3roBoe BemecTBo, medulla thyme, — 3anumaer

OCHTPAJBbHYIO 4YaCTb AOJICK, COACPKHUT CHIIBHO YINUIOIICHHLIC OJSIIMTCINAJIBHLBIC



KJIeTKH, (popmMupyromue Tenbiia Tumyca, corpuscular thyme (temsiia [Naccans) u
HEOOJIbIIOE KOJIWYECTBO THUMOIIUTOB, CTPOMY THUMYyCa, KOTOpas MpeiCcTaBlieHa
PETUKYISIPHOW TKAHbIO M MHOTOOTPOCTYATHIMHM SIUTEIUATBHBIMUA KIETKAMHU —
AMUTENUPETUKYTOLUTAMU. Bo3pacTHble 0cOOEHHOCTH TUMYca: TuMyc MpoIoKaeT
pacTu 10 HACTYIUICHUS TMOJOBOM 3pENOCTH, MOCIE YEero HAYMHAETCS MEpPHUo]l
oOpaTtHoro pa3Butus. [lapeHxuma >kene3bl MOJHOCTBIO HE MCYE3aeT, a OCTAeTCA B
BUJIC OCTPOBKOB, OKPY>KCHHBIX )KHPOBOH TKAHBIO.
NEPUPEPUYECKUE OPI'AHBI UYMMYHHOM CUCTEMBI.

JINMM®ATUYECKHUE Y3JIbI, nodi lymphatici

OyHkuuy ~ TuM@aTHYecKuX — y3J0B:  JguM@onosThueckas  (IpOayLUPYIOT
TUM(GOIUTHI), HUMMYHOIIOATHYECKass (0O0pa3oBaHUE IIa3MAaTHYECKUX KIIETOK),
OapbepHO-PrIbTpaIIMOHHAs  (33JICPKUBAIOT TMOCTYIUICHHE B JUM(Yy U KpPOBb
WHOPOJHBIX YaCTHUIl, OaKTepui, UyKEpOAHBIX OETKOB M OIMYXOJIEBBIX KIIETOK),
pe3epBHas (JAEMOHUpPOBAHUE TMpOTEKaromel JUMPbl), oOMeHHas (IPUHUMAIOT
ydgacTue B OOMEHE BEIIECTB OCIIKOB, KUPOB, BUTAMHHOB U JIp.), TIPOITYJIbCUBHAS
(ocymiecTBISIIOT mpoABMKeHUE JMMPb1). BHemnee crpoeHue numbaTHYECKUX
y370B: ¢dopmMa pasHoOOpa3Ha: uyallle OBaJIbHAs, OKpyrJas, O0OOBHAHAS; pEKe
JICHTOBUIHAS M CErMEHTapHasi, 4TO OOJIbIIEe XapaKTepPHO IS JOJEH MOXKHUIOTO U
cTapueckoro Bo3pacrta. Jlumparuueckue y3ibl, JIeKalye B PhIXJION KieTdyaTke (B
TIOIMBITIICYHON BITAJIUHE), UIMCIOT 00JIee OKPYTIIBIN BUA, YeM HAXOJAIIHUECS BO3JIE
MBIIIIII, COCYZOB, W3-3a CIABJICHUS MBIIIIAMU Y3JIbl YIUIOLIEHBI. BOpOTa Yy37a,
hilum, — HeOonbIIOE BAABJIEHHME B TOM MecCTe, Tle U3 JUMGATUUECKOTO Y3Jia
BBIXOISIT BEIHOCSIINE TUM(ATUYECKHE COCYIBI.

BryTtpennee crpoeHue nmumdaTudeckux y3JoB (puc. 3): COCIUHUTEILHOTKAHHAS
Karcyna, capsula, TOKpBIBaE€T CHapyXH KaxAbld JuM(paTUYECKUd y3ed,
KarcyJsipHbie TpaOeKymbl (IEpeKIaannbl), trabecula, OTXOASIT OT Kamncysbl BHYTPh
y371a, BBITIOTHSIOT (DYHKIIUIO OTOPHI U OKPY>KESHHUSI I KaTWJUIAPOB, PETUKYJIISIPHAS
TKaHb (CTpOMa), COJEPKHUT PETUKYJSIPHBIE KICTKM W BOJIOKHA, 3aIlOJIHSCT
MPOCTPAHCTBO MEXKIY TpaOeKyIsMH, TapeHXuMa JUMQPaTHIECKOTO Y3Ia,

COOTBETCTBEHHO  CTPOEHHIO U  MOP(POPYHKIIMOHAIBHBIM  OCOOEHHOCTSAM



HoJpa3ensercss Ha KOPKOBoe U Mo3rosoe BenlectBo. K numdarnueckum ys3enkam
KOPKOBOTO BEIIeCTBa JMM(a MPUTEKaET B MEPBYIO OUYEPEIb U UMEHHO B y3elKax
NPOMCXOIUT aHaJU3 BCEX €€ KOMIIOHEHTOB. Pa3nmuyaroT (B 3aBUCUMOCTH OT
MOp(HODYHKITMOHATTBHOTO COCTOSIHUSA): TIEPBUYHbIE TUM(paTHUECKUE Y3eIKu — 0e3
[IEHTpa pa3MHOXKEHHS W BTOPUYHBIE JHM(paTHUYeCKUe Y3eIKH — C LEHTPOM
pasMHOXeHHS BinM¢pouuToB, MOSBISAIOTCS B OTBET HA BBEIACHHE B OpraHHU3M

TOKCHUYCCKHUX, TYKCPOAHBIX BCIICCTB.

R )

Puc.3 Cxema cmpoenun numpamuueckozo yzna. 1 - npunocawjue aumgamuueckue cocyovl; 2 - kancyna; 3 -
nepeknaounsl; 4 - Kpaegoii cunyc aumgamuyeckozo yna; 8 - evinocawue aumpamuueckue cocyowt; 9 - eena; 10 -

apmepus; 11 - kposenochwvle cocyovt tumgamuveckux y3noe; 12 - npunocawue cocyowt; 13 - numgpamuuecxkue

y3anl; 14 - evtnocawgue cocyowt puc. uz yuednuka AHatomu Yenoseka A.B. Kpaes Tom 2  anfiz.ruybubnmoreka

AHaTomMuA YeNnoBeKa)
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Pucynok 3. Jlumparnyecknii y3esa. KopkoBoe BemecTBo, cortex - HaxXOAUTCS
Onmmke K Karcyne, 3aHUMaeT mepudepuueckue OTAeNbl y3la. B KopkoBom
BEIIECTBE pacnojiaratorcs aumdouansie y3enku, nodule lymphatici, (ckoreHus
KJIETOK JUM(OUTHONW TKaHH, TIaBHBIM o0pa3oM B-mumdorutoB). 16 Mosrosoe
BenlecTBo, melulla - nexxur Oamke K BOpoTaM y3iia U 3aHUMAaET LIEHTPAJIbHYIO €ro
gacTh. BmecTe ¢ mumdonaabiMu y3enkamu oopasyeTt B3aBucumyto 3ony. [lomyuus
CUTH&JI U3 KOPKOBOM 30HBI, MMEHHO OTH KJIETKHM MO3TOBOTO BELIECTBA
npuoOpeTaroT CHOCOOHOCTh CHUHTE3WpOBaTh aHTUTena. [lapakopTukanbHas,
TUMYC3aBUCUMAasl 30Ha - Paclojaraercsi Ha rpaHMlle JUM(PaTHUYECKHX Y3€JIKOB C
MO3TOBBIM BEILECTBOM. B 3TOi 30HE CO3pEBAIOT U «HPOXOAIAT oOyueHue» T-
AUMQPOLUUTHI — TOCOOHMKM M KOCBEHHbIE YYACTHUKM MMMYHHBIX pEaKIUM.
JlumdaTtuyeckue cuHychl, sinus lymphatici - cuctemMa cooOIIAIONIUXCS JIPYT C
JIPYyroM KaHaJIOB, MO KOTOpPHIM JuMda TedeT uepe3 umbaTuueckuii ysen. B

IMPOCBETEC CHHYCOB MO3IOBOro BCIICCTBA HAXOJAUTCA MCIKOAYCUCTAsA CCThb. B



METIISIX ATOW CETU MOTYT 3aJIePKUBATHCS WHOPOIHBIC YACTHIIBI (MUKPOOHEIE Tena,
MOTUOITNE W OIYXOJIEBBhIC KIETKH, MbUIEBbIE dYacTHIbl). C yd4eToM aHaTOMO-
TonorpaMyecKoro NPUHIIKIA U MPUHIUIIA PETUOHAPHOCTH JTUM(ATUUECKHUE Y3IIbI
MOTYT OBITh: COMaTHYeCKHe (MapueTanbHbie) (coOmparoT iuMdy OT OpraHOB
OTOPHO-JIBUTaTEILHOTO ~ ammapara WiIM OT CTEHOK Teja), BHCIEpaJbHbIC
(peruoHalibHbIE, COOMPAIOT JUM(]Y OT BHYTPEHHHUX OpPraHOB), CMEIIaHHbIE
(mpuHUMarOT JUMQy, KaKk OT BHYTPEHHOCTEH, TaK M OT MBI, (Daciuii, KOXKH),
OJIMHOYHBIMHU, PACIIONIOKEHHBIMU TPYIIAMUA MO XOAY JUMQPATUYECKUX COCY/OB.
JlumdaTrueckue y3abl MOTYT PAcIoaraThCsi: TOBEPXHOCTHO (HAJ TOBEPXHOCTHON
dacuueit B KUPOBOW KJeT4YaTKe), TiyOOKo (MOJ TMOBEPXHOCTHOM (Qacuueii).
MeaunuHckoe 3akiloyeHue YBEIWYeHUE pa3MepoB JTUM(ATHUUECKHX —Y3JIOB
OOBIYHO CBHUJETEIBCTBYET O NPOHUKHOBCHHH B OpPraHU3M O0O0JIE3HETBOPHBIX
MUKpPOOOB, UYXEPOJHBIX OEJIKOB, 3JIOKAYECTBEHHBIX KJIETOK, BBI3BABIIMX
OTBETHYIO PEAaKIMIO y3J0B B BHUJE YCHJIEHHOTO Pa3MHOKEHHsS JumdanuTtoB. B
MEPBYI0 OYepelb HAa MPOHUKHOBEHHWE WH(MEKIIMM B OpPraHU3M OTBEYAIOT
auMpaTUYeCcKue Y376l TOH 00JaCTH, B KOTOPOU MOSBIISETCS OYar MOpaskeHUs.
I'emosmmmpaTuyeckue y3Jjbl
I'emonumdparnueckue y3mae1 (nodi haemolymphatici) npencraBmsitor coboi
TEMHO-KpacHbIC TesblIa, PacroyIoKEHHbBIC OKOJIO MO3BOHOYHHKA.
OCOOEHHOCTBIO UX CTPOEHUS SIBJISETCS TO, YTO B CHHYCaX y3Jia LUPKYJIUPYIOT
muMda 1 kpoBb. KpoBb MOCTyIMaeT B CHHYCOUIBI U3 KPOBEHOCHBIX KalUJUISIPOB.
ITon xamcynoit y3ma wuMerTCs TpaOeKyJsbl, MO KOTOPHIM B IIEHTp Yy3ja
MIPOHHUKAET apTepHs; BOKPYr HEE CrPYMIHUPOBAHBI PETUKYISPHAS TKaHb
peakTuBHBIA MEHTp (osumkyna. B 3Tux y3max o0pasyroTcs aumpoIuTapHbIe
AJIEMEHTBI. Y JKBAYHBIX TeMOJUM(ATHUECKHE Y3/l BKIIOUEHBI B KPOBEHOCHOE
PYyCIIO ¥ HATIOMUHAIOT 10 CTPOCHHIO celie3eHKY. OHU HEe UMEIOT MPUHOCSIINUX U
BBIHOCSIIIIUX JTUM(DATUUECKUX COCYOB U BBITIOJHSIOT (DYHKITHIO, CBOWCTBECHHYIO

CCIIC3CHKC.



OCHOBHBIE I'PYIIIIBI IMM®ATHYECKHUX Y3J0B.

e Jlumdarruueckue y3ibl roJIOBbI (OKOJIOYIIHbIE TOBEPXHOCTHBIE U TIIYOOKHE;
MOTHU>KHEYETIOCTHBIE);

e mMdaTUyecKue Y37l IIeu (MOBEPXHOCTHBIC, MEPEIHUE U JIaTepalbHBIC
rIyooKue); —JMMGATHUECKHUE Y3Jbl BEPXHEH KOHEYHOCTH (JIOKTEBBIE,
MO/IMBIIIICYHBIE);

e uMdaTUyecKue Yy3ibl TPYAHON TOJOCTH MapHueTaabHble(MEXpeOepHBIE,
OKOJIOTPY/IMHHBIE) M BHUCLEPAJBbHBIE (IIEpEAHUE WU 3aJHHE CPEIOCTECHHBIE,
OpOHXOJIETOUYHbIE, HUKHUE TpaxeoOpOHXHUaIbHbBIE, BEpPXHHUE
TpaxeoOpOHXHUAIbHbIE);

e JjuMdaThyecKue y3ibl OpIOIIHOW TMOJIOCTH (YPEBHBIE, JKEITYJOUHBIE,
NeYeHOYHbIE, OPBIKEEYHO-000/10YHbIC);

e uM(paTUYECKHE Yy3/bl HIKHEH KOHEYHOCTH (TIOJIKOJIEHHBIE, IaXOBbIE
MOBEPXHOCTHBIE M IIyOOKHe); nuMdarnuyeckue y3ibl Taza (Hapy>KHbIE U
oO111e MoAB3A0LIHbIE, BHYTPEHHHE MOAB3OIIHbIE, KPECTLIOBBIE).

e uM(paTUYECKHE Yy3/bl HIKHEH KOHEYHOCTH (TIOJIKOJIEHHBIE, IaXOBbIE
MOBEPXHOCTHBIE W TIIyOOKHe); nuMdaTuyeckue y3ibl Taza (Hapy>KHbIE U
oO0111e MO/AB3A0UIHbIC, BHYTPEHHHE MOIB3O0LIHbIE, KPECTIIOBBIE).

Ot oprana JuMda MOKET OTTEKaTh Cpa3zy Mo HECKOJIbKUM IyTsM. Hanpumep, myTtu
OTTOKA JTUM(DBI OT MOJIOYHOM JKeJe3bl: OT BEpXHEH, JTaTepaIbHON U HIKHEH YacTen
MOJIOUHOM keie3bl TuM@a OTTEKaeT B MOAMBIIICUHbIE TUM(ATUYECKUE Y3JIbl; OT
3aJIHETO OT/EeJIa KeJle3bl — B MEXIPYJIHbIE, HA/l- U MOJAKIIOUNYHBIC; OT BEpPXHEU
4acTH eJle3bl — B ITOBEPXHOCTHBIE IIEHHBIE;, OT BEPXHEMEIUAIBHOIO OTHAEJA

KeJe3bl — B OKOJIOrpyAuHHbIe TuMdaTuueckue y3ibl.(puc.4a,0,B,r,1)



Puc.4a

Campble KOBapHbIe TUM(DATUUECKHE COCYIbI MOJIOUHOM KeJIe3bl — MEKMBIIIICYHBIE.
OHu npoOoaaroT OONBIIYIO TPYAHYIO MBIIIIY W, MPOXOJsS MO MaJIOW TpYyIHOU
MbIIIe, 0o mpoOoaasl ee, HaMpaBISIOTCS K MOAMBIIICYHBIM JIUM(PATHIECKUM
y3nam. Yacte numparuueckux cocynoB (3%), mpobonas OOJBIIYIO TPYIHYIO
MBIIIITY, TPOXOAAT B OOJACTh IIEH, TAE 3aKAaHYMBAIOTCS B HATKIIOUAIHBIX
muMpaTtryecknx y3nax. Bo wu30exaHue pernuauBOB paka MOJIOYHOW KeJe3bl
YAAISIOT BCIO MOJIOUHYIO JKeJie3y M BCe JMMQpATUICCKUE Y37l MOAMBIIICYHON
BIIQJIMHBI BMECTE C 3arOJHSIONICH ee KIETYaTKOM, a Takke OOJBIIYI0 U MalIyio

T'PYAHBIC MbIIIIBI.

Puc.46Pezuonapnvie numpamuyeckue 3l yHcenyoKa,
neuenu, nouek u cenezenku (no I. M. Hocugpoey). 1 - kapouanwvnvie tumpamuueckue y3uvl; 2 - 1egple
Jrcenyoounsvle y3vl; 3 - cenezenounvie aumpamuueckue y3ivt; 4 - x#ceny00uHo-calbHUKOBbIE nPAGble Y3bl; 5 -

npekaeajibHble JmM¢amuuec1<ue y3/ibl



Puc4sJlumpaTudeckne cocyabl H y3JIbl HUKHEH KOHEYHOCTH. 1 - MOBepPXHOCTHBIE MAX0BbIe JJUM(paTHUecKue
y3JIbI; 2 - MOAKOKHBIE TUMpaTHYecKue cocyabl; 3 - riryookue suMmdpaTudecKue cocyabl; 4 - rryookue

naxoBble JUM(paTHYeCKHe Y3JIbI

Puc.42 Coenunennst TuM@paTHICCKUX COCY/I0B KeTyIKA U
nomnepe4yHoit 06ox04Hoil kumky (mo U. A. Berukopeunny). 1 - nodi lymphatici gastrici dextri; 2 - n.

lymphatici gastroepiploic! dextri; 3 - nodi lymphatici gastrici sinistri; 4 - nodi pancreaticolienales; S - nodi



lymphatici gastroepiploic! sinistri; 6 - nodi lymphatici omentales; 7 - nodi lymphatici colici dextri; 8 - nodi

lymphatici pylorici; 9 - nodi lymphatici celiaci; 10 - nodi lymphatici hepatici

Jlumparnyeckue y3Jabl 1 JUMMpaTHYecKUe CTBOJIBI OPraHOB OPIOIIHOM
M0JIOCTH

Jlumpa oT opraHoB OpIOIIHOM TOJOCTHM MPOTEKAET 4Yepe3 Ielb
TuMGaTHYECKUX Y3JI0B, COCIUHEHHBIX IOCIEI0BATEIbHO JIPYr C JIPYIOM B
Ta30BOM U OpPIOIIHOM TOJIOCTSX. DTH Y3Jbl Pa3leNsioTCs Ha IMapueTalbHbIC,
3aJI€TalolMe OKOJO AaOpThl WM HWJKHEHM TIOJOW BEHBI, W BHCIECPAJIbHBIC,
SBJISIIOIIUECS.  PETMOHAPHBIMU  y3JaMu  JUIi  JTUM(ATHUYECKHX  COCY/OB
BHYTPEHHUX OPTaHOB.

BeiHOCsIIME COCyAbl OpBIKEEUHBIX, MEYEHOUYHBIX, YPEBHBIX, KEIYJIOYHO-
CaJIbHUKOBBIX, BEPXHHX M HWXHUX IOJKEIYJIOYHBIX, CEJIE3CHOUYHBIX Y3JI0B
BJINBAIOTCS B JIATEPOAOPTAIbHBIE, MpPeaoOpTaiabHbIe y3ibl. KpoMme Toro, yacrte
BBIHOCSAIIMX JUM(ATUYECKUX COCYJOB OT BHYTPEHHUX OpraHOB, MHHYS
napueTaIbHbIC Y3JIbl, BIAJAACT B MPABbIN U JIEBbIN MOSICHUYHBIC IUM(PaTHIECKUE
CTBOJIbI WJIM HETIOCPEICTBEHHO B HAYaJI0 IPYIHOTO MPOTOKA.

[ToaB3mONIHBIE Y3JIbI HAXOMATCS BOKPYT HAPYKHOW U OOIIEH TMOAB3OIIHON
apTepuil U CBsI3aHBl C JUMQPATHYECKUMU COCYJaMU TIAXOBBIX M YPEBHBIX
muMpaTtuueckux y37moB. M3 MOAB3AOIIHBIX y370B JHUM$a OTTEKaeT B
nosicauuHbie Y31kl (nodi lymphatici lumbales), koTopeix HacuutsiBaetcs 30-50.
OTU  y37bl  CTPYNIHUPOBAHBI BOKPYr aopThl (JIE€BbIE JIaTepOAOpTabHbIE,
npeaopTajibHble, UHTEPOAOPTOKABAIbHBIE U PETPOAOPTOKABAIBHBIE) U HUXKHEU
M0JION BEHBI (MIpaBbIe JIATEPOKABAIIbHBIE, PEKaBaJIbHbIC U PETPOKABAILHBIE).

JleBble naTEpOaOpTANBHBIE Y3JIbl 3aJIETalOT y Kpas OpIOMIHOW aopThl U
BCTPEYAIOTCS B BHUIE JBYX (OpM: KOHIIEHTPHUPOBAHHOW W JucIepcHoil. B
NepBOM ciyyae JuMdaTruueckasi TKaHb MpeJcTaBieHa 2-3 KpyIHBIMU y3JaMu, a
BO BTOPOM UMeeTCs 10 14 MENKUX y3€IKOB.

[IpeaopTasibHblE y351bI CKOHUEHTPUPOBAHBI OKOJIO YPEBHOW, BEPXHEU W

HIDKHEU 6pBI)KeCLIHBIX, ITOYCYHBIX apTCpI/Iﬁ B MCCTaxX UX OTXOXACHUSA OT aOPTHI.



B Hux nmoctymaer numda oT Me4YeHH, KeMylKa, MOJKETYAOYHOU Kele3bl U
KUIICYHHUKA.

MHTEepOoaopTOKaBaJIbHbIE Y3JIbI, YACIOM 5-7, JIeKaT MEXAY MECTOM Hadaa
HIDKHEH OpbDKEEYHOM M YpeBHOW apTepusiMu. [10CTOSHHBIN y3em 3Toil Ipynimbl
PACIIOJIOAKEH MEXY aOpTOM M HIXKHEW IOJIOM BEHOM HA YPOBHE MPaBOU
II0YEYHOM BEHBI.

PerpoaopTokaBanabHbIC Y3IIbI, YUCIOM 1-9, pacmonararoTcst mo3aau OproITHON
4acTH aopThl W HIKHEW TIOJOW BEHBl; HX BCTpeYaercs OOJblle IpH
KOHIIEHTPUPOBaHHON  Qopme  jaTepoaopTalibHbIX  y310B. K y3mam
PETPOAaOPTOKABAIBHON TPYIIBI OTHOCATCS 2-3 HUKHUX AuadparMalbHbIX y37a,
PacnojoKEHHBIX Y Hauaja HWKHEH nuadparMaabHONU apTepuH.

JlaTepokaBanbHbIE€ Y3JIbI IPEACTABIEHBI 1-2 y31mamMu, HaXOASAIUMUCA B YLy,
o0pa30BaHHOM IIpaBbIM KpaeM HIKHEH IOJIOM BEHbl M MECTOM BIAJCHUSA
IpaBOM IIOYEYHON BEHBI; 2-4 MpEKaBaJIbHBIX y3J1a HAXOMATCS Ha NEpEIHEU
ITOBEPXHOCTH HWYKHEH I10JION BEHBI B 30HE BIAJCHUS [IOYECYHBIX BEH.

B KOHEYHOM cueTe BBIHOCALIME COCYAbl MMapUETAIbHBIX U BUCLEPAIBHBIX
y3710B (DOPMUPYIOT B TOSICHUYHOM OOJACTU JIEBBIM M MpPaBbld TMOSCHUYHBIC
cTtBosibl (trunci lumbales sinister et dexter). JleBblii TOSICHUYHBIA CTBOJ
BO3HHUKAET U3 JIEBBIX JIATEPOAOPTAIBHBIX Y3JIOB U IIPEACTABIIEH Yalle JBONHBIMU
CTBOJIAMHU, KOTOPBIE CIY’KAT UCTOKAMHM JUIsl TPYAHOTO npoToka. I[IpaBeiil cTBON
HAYMHAETCs OT PETPOKABAIBHBIX U MHTEPOAOPTOKABAIIBHBIX Y3JI0B.

JIumdaTnyeckune cocyabl M y3Jbl MOJIOYHBIX KeJIe3

B pbIXJI0¥1 5KMPOBOM KIJIETYATKE BOKPYT JOJIEK YKEJIE3bl UMEIOTCS TPEXMEPHBIE
ceTH JUM(PATHUYECKUX KamWUIAPOB, KOTOPBIE CIMBAIOTCS B JUMQaTHUYECKHE
cocynsl. Jlumparuueckue cocyAbl paaHalibHO pPacXOASATCS OT JKele3bl B
IIOJKOKHOM  KJIETYAaTKE W  BIMBAIOTCS B Pa3JIMYHbIE  PETHMOHAPHBIC
auMdaTHYeCKHe  y3Jbl:  MOJAMBIIIEYHbIC, TPYyIHbIE W  HAAKIIOUWYHBIC.
JIumdatryeckre cocyabl MOJOYHOM Keje3bl Takke MpoOoAaroT OO0JbIIYIO
IPYAHYIO MBILIIY ¥, COeIMHUBIIUCH C MEXPEOEPHBIMHU COCYJJaMH YETBEPTOTO -

ITOTO  MEXpeOepuil, TOCTUTalT TMEepeaHUX U 3aJHUX MEXpeOepHBIX



OKOJIOTPYAUHHBIX Y3JI0B, HAXOASIIUXCS B TpyAHOH monoct. Jlumdaruueckue

COCY/IbI TIPABOM U JIEBOM MOJIOYHBIX XKEJI€3 aHACTOMO3HPYIOT MEKIy COOOI.

Puc.4n PeruonapHbie TuMdaTuyecKue y3Jbl
MOJIOYHOIA kes1e3bl M BepxHeii koHeuHocTH. 1 - nodi lymphatici cervicales profundi inferiores; 2 - nodi
lymphatici infraclaviculares; 3 - nodi lymphatici axillares; 4 - nodi lymphatici pectorales; 5 - nodi lymphatici

parasternales; 6 - Mo104HAas KeJie3a

OT maTepaJbLHEBEIX KBAIPAHTOB JKeJIe3El
municha OTTEeRaeT B IIIyOoKHEe
MOIMBIMEYHbIe THM(pATHIeCKTe Y375
[Ipu aToM oTBOTATIIE TAM(paTHIECKHE
COCYOEI IPOXOIAT Yepe3 TOMLY O0JILIIOoMH
H MaJIOH FPYIHEIX MBI, JacTs TundE
0T BepXHErQ JIATEePAJIEHOTO EKBaIpaHTa
OOCTYIAaeT B HATKITIOTHIHBIE Y3JIbI
men. OT MeIHATBEHEIX EBAaTIpaHTOB
 MOJIOUHOH Keme3sl TuMda oTTeRaeT B
OROJIOTPYIHHHEIE Y 3JIEL

' NB! Pocm onyxonu xsadu npusodum K
coaenenuo numMgamueckux cocydos u
Aumgboommorn om sHceneavt npoucxodum
OKONBHBLM NYMeM, Hepes aGHACTOoMO3bl, K

35 NOOMBLIIULENHBIM AUMPAMULECKUM Y3AAM
NPOMUBONONONHCHOL CIMOPOHBL, G MAKNCE
K NAX0BBLM Y3GM.




JlumpaTuueckue cocyabl U y3JIbl JJErKHUX

B nerkom pa3nuyarOT MOBEPXHOCTHBIE M IIIyOOKHE  KaNWJLISPBI.
BucnepanbHbIil JTUCTOK IJIEBPHI, MOKPHIBAIOIINUNA JIETKOE, UMEET OJTHOCIONHYIO
CeTh, KOTOpas MPEJICTaBlIEHA pPAa3IUYHBIMU 10 KaauOpy KanuUIApaMu.
[IIupokue KanmuuIsipbl pacIoOIaratoTCs MO IPAHHUIIAM OCHOBAHUS J0JIEK, TOHKHE
- BOMCAHbl B TNETIM HHUPOKUX KalUWUISIPOB U O0pa3ylOT €IUHYIO CETb,
pacIpOCTpPaHSIONIYIOCS 1O BCEM MOBepXHOCTH Jerkoro. Jlumdaruueckue
cocyIpl OepyT Hayalo OT IIMPOKUX KalWUISIPOB BUCIEPATBHOM IUIEBPHI H,
MOTPY’KAsICh B TIIyOHHY JIETKOTO, COEUHSIOTCS € TITyOOKUMHU JIUM(PATHIECKUMU
COCYJaMU.

['my6okue numbaTtuyeckue Kamwuisipbl HAYMHAIOTCS B MEKaJbBEOJSIPHOU
COCMHUTEIBLHON TKAHU U BOKPYT J0JieK. OTTOK JUM@BI OT JOJIBKHU UJIET B TPEX
HAMpaBJICHUSAX: B CIUIETEHUS [0 XOJAY JIETOYHBIX COCY/IOB, OpOHXOB U B
MOBEPXHOCTHBIE JNuM(darnueckre Kanuuiipbl. Ha KpymHbIx OpoHXax CeTh
TUM(}ATUYECKUX KaWIISIPOB UMEET IBYXCIOMHOE CTPOEHUE.

JIumbaruueckre cocysibl OPMUPYIOTCS B TIpeiesiaX JErOYHBIX CETMEHTOB U
MOKHUIAIOT JIETKOE 4Yepe3 ero BOopoTa, Bmajaas B JierodyHeie (nodi lymphatici
pulmonales), Oponxonerounsie (nodi lymphatici bronchopulmonales) wu
TpaxeoOpouxuanbHble (nodi lymphatici tracheobronchiales) mumdaruyeckue

Y3IIBI



Puc.4e Cxema pacnoJio:keHusi JuMpaTnyecKux y3JoB
meu u cpeaocrenus (no 1. A. ’Knanony). 1 - nodi tracheales; 2 - a. carotis communis; 3 - ductus thoracicus; 4
- v. subclavia; S - nodi lymphatici axillares; 6 - nodi tracheobronchiale; 7 - nodi bronchopulmonales; 8 - nodi

pulmonales; 9 - nodi phrenici; 10 - nodi mediastinals; 11 - nodi cervicales profundi; 12 - v. jugularis interna

CEJIESEHKA, lien (spleen).
DYyHKIUA: IMMYHHBIA KOHTPOJIb KPOBH.
Tonorpadusi: pacnonaraercss B OpIOIIHOW TMOJIOCTH, B 00JIaCTU JIEBOTO
nonpedeppss Ha ypoBHe oT IX nmo XI pebpa, mnokpeita OprommuHON
WHTparnepuToHeanbHo. BcTpeuaroTcss pasnuyHble BapuaHThl €€  Tomnorpaduu
(puc.5) dopma yIUIOlmIeHHAass W YUIMHEHHas mnojycdepa C 3a0CTPEHHBIMU

KOHIIaMH.



Puc.5.Bapuanmut ckenemomonuu cenesenku uenogeka (no A. 10. Cezon -Apowesuuy)

Cene3eHka MMeeT JBE MOBEPXHOCTU: - AWMaparMalibHasi MOBEPXHOCTh, facies
diaphragmatica —rnagkas, oOpamieHa JjaTepalbHO M BBepX K auadparme -
BUCIepaJibHasl MOBEPXHOCTD, facies visceralis, (mepenHeMenuanbHas) - Ha Hel
BUJHBI CJI€Jbl OT MPHJIETAIOUINX K CEJIEe3€HKE OpPraHoB (JKeIyJKa, JIEBOM MOYKH,
JeBOro u3ruba 000JOYHOM KHUIIKM, TOJPKETYyJA0OYHON Kene3bl), JBa Kpas: -
BEpXHUI (mepeaHuil) Kpad, margo Superior, OCTpbIid, - HWKHUW (3aJHUI) Kpai,

margo inferior, Tymnoi, 1Ba KoHIIa (IIOJIFOCA):



Pucynok S.

BHelllHee cTpoeHMe cesle3eHKH : 33 JHUIN KOHEIl, extremitas posterior, 3aKpyrJieH,
oOpamieH BBepX W Haszad, O TMEpeIHUN KOHEI, extremitas anterior, OCTpBIH,
BBICTYIIaeT BIIEpeNl, BOpOTa cene3eHkd, hilum splenicum, pacmonaratoTcss Ha
BUCIIEPAJIFHOM TOBEPXHOCTU. BHyTpeHHee CTpoeHue cene3eHku: ¢Gudpo3Has
KarcyJa, tunica fibrosa, mocTpoeHa u3 IIOTHON BOJIOKHUCTOW TKaHH, COJEPIKaIISH
MHOTO DJIaCTUYECKUX BOJOKOH U TJIAJIKHEC MBIIMICYHBIC KICTKH, IOKPHIBACT
CeJe3eHKY  CHapyXu.  TpaOekyisl  cele3eHkHu, trabeculae  splenicae,
COCTMHUTEIIEHOTKAHHBIC TEPEKIIaJUHbBI, OTXOJANINEe OT (UOPO3HOW KaIICyJIbI
BHYTpPbh OpraHa, IyJibla celie3eHKH, pulpa splenica, lienalis, maperxuma cene3eHkw,
pacmoyioKeHHass MEeXAy TpaOeKylamu, pa3ndyaroT KpacHYI MyJbly U Oelyro
nyJbIly: O KpacHas myibma, pulpa rubra, pacmomaraercss Mexay BEHO3HBIMH
CHUHYCaMHU CEJIe3eHKH U COCTOMT W3 TETENIb PETUKYJISIPHON TKaHH, 3alOJIHEHHBIX

OPUTPOIUTAMU, JIeI\/JIKOHI/ITaMI/I, J'II/IM(i)OI_[I/ITaMI/I, MaKPO(l)aFaMI/I.



DOYyHKIMU KPACHOM IMYJIbIIbI:

& YHUYTOXKEHHE OT)KUBIIHMX SPUTPOIIMTOR U APYTrOro KJIETOYHOTO MaTepuaa,

& o0Opa3oBaHUE aHTHUTEII,

& JICTIOHUPOBAHHUE KPOBH,

& cHaO)XEHHWE OpraHW3Ma JKEJe30M U IKCIYHBIMH TUTMEHTaMH, KOTOpPBIC
00pa3yroTcs MpU pa3pylIeHUH TeMOINIoOMHa Makpodaramu ceie3eHkd, o Oenas
nynbna, pulpa alba, cocraBisier Bech KOMIUIEKC JTUM(OMIHBIX 0OOpa3oBaHUMU

oprasa, 371eCh Pa3BUBAIOTCS TUM(OITUTHI.

Facies gastrica

Extremitas posterior Extremitas posterior

Facies dinphragmatica
N

Margo superior
A, et vv
Rastricae breves S

Margo

Margo inferior inferior”

A liemals” )
V. lienalis

/
/
Facies visceralis

718. Ceaesenka, lien; ceepxy (*/s). 719. Ceaesenxa, lien; cniepes (*s).

Paccesinnasi immdaTuyeckas TKaHb
Y  uenoBeka, MNOMHUMO JHUM(ATUYECKUX, TEMOIUMPATHUECKUX  Y3JIOB,
BUJIOYKOBOM JKeNe3bl W CeJe3eHKH, TuMdaTHueckas TKaHb HWMEETCS B BHUJC
OTIENBHBIX Y3€JIKOB B IOJCIU3UCTOM CJIO€ >KEIyJA0YHO-KHIIEYHOTO TPAaKTa,
MOUYEIIOJIOBBIX IMyTeH, OPOHXOB, B OKOJIOMOYEUHON M MOJKOKHOW KJIeTYaTKe M
ApyTux opraHax. B TOHKO# kuiike 3Tu oOpa3oBaHHs (HOPMHUPYIOT BUIUMBIC
HEBOOPYKEHHBIM  TIJIJa30M  OAMHOYHBbIE M  TPYNNOBbIE JUMQaTHUYECKHUE
¢bommukynel. bojee Menkue ckoruieHUs: TMM(PATUYECKON TKaHU BCTPEUAIOTCS U
B COOCTBEHHOM CJIO€ CJIHM3HCTOM OOOJOYKH M MOJCIM3HCTOM CJIO€ POTOBOM
MOJIOCTH, TJIOTKH, MUIIEBOJA, JKEIyAKa M TOJCTOM KuIuku. B obmactu 3eBa u
IJIOTKH UMEIOTCS CIIeUalIbHbIE OpraHbl, COCTOALINE U3 IUM(aTHUeCKOi TKaHU:
A3bIYHAsA, TJIOTOYHble, TpyOHble M HeOHas MUHAAIMHBL. Y  JeTei
nuMm$aTHUEeCKON TKaHHU OOJIbIlIe, UeM Yy B3pocibix. Bee y3enku numdaTuueckoi

TKaHU UMEIOT PEaKTUBHBIE LEHTPbI, T71€ (POPMUPYIOTCS TUMMOUUTHI. Y3eIKu



OKPY>XEHbI TYCTOM cCeThi0 JUM$aTHUEeCKHX KanmmuisipoB. OOpasoBaBiInecs
TUMGOIMTEI  TPOHUKAIOT B  OKPYXKAIOIIYI0 TKaHb, JUM(aTHYECKHE H
KPOBEHOCHBIE Kanwuisipbl. YacTh JMM(OIUTOB M IIa3MaTHUYECKHX KIIETOK
BBIXOJIUT Ha T[OBEPXHOCTh CIM3UCTOM OOOJOYKA POTOBOM MOJOCTH U

KHIIICYHOI'O TPAaKTa.

JIumpopenrtrenorpadpus

Metonamu  npsimoit  numdorpaduu  MOXKHO HE  TOJBKO  BBISIBUTH
muM(daTHIecKre COCyIbl, HO W YCTaHOBHTH Tomorpaduro, GopMy u YHUCIO
muMparnuecknx y310B. C 3TOH 1LENbl0 BBOAATCSA BUTAJIbHBIE KpPACKU H
PEHTTEHOKOHTPACTHBIE BEIIECTBAa, MHAM(PPEpEeHTHbIE [UIsl opraHuzma. Yarie
BCEr0 MPUMEHSIOT MHOJOJIUION, Trenak, KapAuoTpacT, 3THOAUOI W MHOTHUE
apyrue. B Hactosiee BpeMsi BBOJATCS W pPaJUOAKTHBHBIE BELIECTBA C
HOCTIEAYIOUIMM CKEHHUpPOBaHHEM. PaJMOaKkTHBHBIE U KOHTPACTHBIE BEIIECTBA
KOHLIEHTPUPYIOTCS B JINM(PATHUECKUX Yy3JIaX.

[Tpu numdorpaduu KOHTpacTHOE BEUIECTBO BBOJUTCS HEMOCPEACTBEHHO B
auMdaTruyecKre Kanuuiapbl, cocynbl WM auMdartuyeckue ysnbel. Yepes 2-5
MHUH Ha CHHUMKAaxX BBIABIIAIOTCS JIUM(ATUYECKUE COCY[bl, UMEIOIINE HEXKHBIE,
TOHKHE ouepTaHus. JIuMmdaTnueckue y3ibl BBIBIAIOTCA 00Jiee YETKO TOJBKO
yepe3 20-40 4 mociie MHBEKUMHU KOHTPACTHOIO BEIIECTBA B JUM(pATUYECKUE
cocynsl. JluMmdaTuueckue y3ibl UMEIOT OBaJbHYIO WKW 0000BHAHYIO (OpMY.
TeHb UX UHTEHCUBHASA, HO HE OJTHOPOJIHASL, OTMEYAIOTCS MEJIKHE CBETJIbIE TOUKU
u nonocku. Ilpu maronoruu (omyxosib, TyOEpKyje3) y3JI0B HEOIHOPOIHOCTH
TEHU  3HAYUTENbHAs, JUM(aTUYEeCKue COCyAbl  pacIIMpeHbl, HHOI/AA
PEPHIBAIOTCS, CTEHKA UX MPOMYCKAET KOHTPACTHOE BEIIECTBO B OKPYKAIOLIUE

TKaHH.



BOITPOCHI U 3AJAHUA JJIA CAMOKOHTPOJIA:

1. Kakue ¢pyHKIMM BBIIOIHAET TUM(paTHiecKkas CUCTeEMa B OpraHu3me?
2. I3 kakuX CTPYKTYPHBIX KOMIIOHEHTOB COCTOUT TUMdaTHuecKas cucrema?
3. Yto coboit mpeacTaBifoT auMpaTuieckie Kanwuisipbl? CTpOEHUE UX CTEHKH.
4. Ortnuuns MMMQPaTHYECKUX KalWUIIPOB OT KPOBEHOCHBIX.
5. B kakux opraHax OTCyTCTBYIOT JIUM(aTHUECKUE KATHILISAPbI?
6. Uto coboit pencTaBiaoT aumMpaTuieckue cocyipl? CTpOEHHE UX CTEHKH.
7.Y4t0 co0O0M pencTaBIAIOT JIUM@paTHiIecKkue cTBONIbI? X 00111ast XapakTepuCTHKA.
8. Ha3zoBuTE OCHOBHBIE KOJIIIEKTOPBI TUMHI.
9. I'pynHoit mumdaTudeckuil mpoTok; (GOopMUPOBAHUE, XOJ U MECTO BIIAICHUS?
10. Ot xakux obsacreit Tena cooupaet aum@y rpy1HON TMMEPAaTUIECKUN TPOTOK?
11. TIpaBbIil TuMpaTHUECKHl TPOTOK; €ro (GOPMUPOBAHUE, MECTO BIIAJCHUS?
12. Ot xakux obnacreit Tena cooupaet numdy npassiii TuMdaTuueckuii IpoToK?
13. Kakne opranpl IMMyHHOM CUCTEMBI SIBJISIFOTCS LIEHTPATIbHBIMU ?
14. Kakue opraibl UMMYHHOM CHCTEMBI SIBIISIOTCS IEpUPEPUISCKUMU?
15. Kakue pyHKIMY BBITOJIHSAIOT JIUM(PATHUECKUE Y3IIblI?
16. Kakoe cTpoeHre UMEIOT TUM(ATHIESCKUE Y3IIbI?
17. Kakue ¢pyHKiuu BoITONHSET cene3éHka? CTpoeHue Cele3EHKU.
18. Kakue ¢pynkuuu BoinosiHsetr Tumyc? CTpoeHue Tumyca.
19.Kakue  CTpykTyppl ~ OTHOCATCS K  JUMQPOMIHBIM  00pa3oBaHUSIM
MUILEBAPUTEIBHOTO TpaKTa?
20. Kakue ¢GyHKUMM BBINOJIHSAET KpACHBIM KOCTHBIA MO3r? CTpoeHHE KpPacHOro

KOCTHOI'O MO3ra.



TECTOBBIN KOHTPO.Ib:
Bribepure o1H MpaBUIBHBIN OTBET:
1.JIumpaTuueckas cucreMa HaYUMHACTCS:
A — apTepuonamu,
b — Benynamu,
B - cienbiMu KanwisipaMy B TKaHSX,
I' — noueuHbIMH TETBLAMM,
JI — coCyIMCThIMU CIUIETEHUSIMU KEITYJOUYKOB MO3Ta.
2. Oynkuei TMMQpaTHIECKON CUCTEMBI HE SBIISICTCS:
A — JIpeHaxHas
b — TpancnoprHas,
B - Perynupyromas,
I' — UmmyHHas,
J1 — KpoBerBopHasi.
3. K nytam tpancnopta aumM¢bl OTHOCUTCS:
A — numdaTHUecKue CTBOJIBI,
b — kpacHbIl KOCTHBIN MO3T,
B - BumoukoBas xkeiesa,
I' — cenmesenka,
J1 — numdatuyecKkue y3ibl.
4. K myTtsiM TpaHcriopTa JUM(bl HE OTHOCUTCS:
A — numdaTHUecKue CTBOJIbI,
b — numdarnyeckue npoToku,
B - numdartnyeckne kanwuspsl,
I' — numdartndeckue y3isl,
I — mumdatuueckue cocybl.
5. B coctaB numdaTH4ecKIX COCY10B HE BXOIUT:
A —sHOOTCINH,
b — agBenTuiu,
B - rmaaxkoMpbllIeyHbIe KIETKH,
I' — knamaHslI,
J1 — anactuyeckrue MeMOpPaHHBI.
6. K aumdounansiM opranamMm OTHOCSTCS:
A — numdaTHUecKue CTBOJIbI,

b — numdarnyeckue npoToku,



B - numdarndeckne Kanuuspel

I' — numdarndeckue y3msl,

1 — mumdaruyueckue cocybl.

7. JlumbaTrueckue Kanuuisipbl OTCYTCTBYIOT:

A — B MBIIIITIAX,

b — napenxume s€rkoro,

B - B xpsmax,

I' — B xoCTHX,

/| — napeHXuMe neyeHu.

8.JIlumpaTrueckue Kanuuisipbl OTCYTCTBYIOT Be3/ie, KpoMe:
A — LIEHTpaJIbHOM HEPBHOW CUCTEMBI,

b — xocTHOTO MO3ra,

B - rnasnoro s6m10ka,

I' — kocreii,

J| — mnaneHThlL.

9.JIumpaTnueckue Kanuusapbl OTCYTCTBYIOT Be3/I€, KpOME:
A — IapeHXUMBI [1IEYECHH,

b — napeHxuMmBbI NOYEK,

B - napenxumsl 1€rkoro,

I' — mapeHXUMBI CENe3eHKH,

J1 — mapeHX1MBbI IOJKEITYTOUHOH JKETIE3BI.
10.HauanbHBIM 3B€HOM JIMM(PATUUECKON CUCTEMBI SBIISIOTCS:
A — numdaTHUecKue CTBOJIBI,

b — numdarnyeckne npoTokw,

B - numdarnyeckne kanwuspsl,

I' — numdarnueckue y3msl,

I — mumdatuueckue cocybl.

11. BHyTpu- 1 BHEOpraHHbIE CIUIETEHUS 00pa3yIoT:
A — nuM¢paTHUECKuE CTBOJIBL,

b — numdarnyeckue npoToku,

B - numdarnyeckue kanuspsl,

I' — nocTkanumApel,

J1 — nmumdaTndeckue cocybl.

12. Ha myTu yero HeT TMM$paTHUIECKUX y3JI0B:

A — MUHIANIHUH,



b — moctkanusipos,

B - numdaTtrueckux Kanumispos,

I' — numdaTnyeckux cTBOJIOB,

J — numdatuyeckux cocyoB

13. TTapubiMu TUMpaTHYECKUMU CTBOJIaM SIBJISIIOTCS BCE, KPOMeE:
A — apemHoro,

b — mosicanunoro,

B - noaxnrounvHoro,

" — OpoHXOCPETOCTEHHOTO

J — xuiievHoro.

14. I'pynHO¥M IPOTOK (DOPMHUPYETCSI HA YPOBHE:
A — XII rpynsoro — Il mosicCHUYHOTO MO3BOHKOB,
b — XI rpynHoro — I mosCHU4HOro NO3BOHKOB,
B - X — XII rpyiHbIX 1T03BOHKOB,

I' — I-II mossICHUYHBIX TTO3BOHKOB,

JI — II-11I mosSICHUYHBIX MO3BOHKOB.

15. Ilo rpynHOMY IPOTOKY JuMda OTTEKaeT:
A — OT IpaBoil CTOPOHBI I'OJIOBBI,

b — oT 1eBOM BepxXHEW KOHEYHOCTH,

B - o1 1paBoii CTOPOHBI IPYIHOMN KIIETKH,

I' — o1 mpaBO¥i CTOPOHBI LIEH,

J{ — oT paBoii BEpXHEH KOHEYHOCTH.

16. Ilo rpyiHOMY IPOTOKY JUM(a OTTEKAET, 38 UCKIIOUEHUEM:
A — OT IpaBO¥ HUKHEN KOHEYHOCTH,

b — ot n1eBoM BepXHEN KOHEYHOCTH,

B - oT npaBoii BepxHEH KOHEYHOCTH,

I' — ot n1eBoM HIKHEH KOHEYHOCTH,

J1 — OT JIeBOY MTOJIOBUHBI LIEH.

17. Tumyc pacnionaraercsi B 00J1acTu:

A — BEpXHEI 4acTh NEPETHErO CPEIOCTEHHUS,
b — BepxHeil yacTu cpeaHero cpeloCTeHuUs,

B - BepxHE#N yacTu 3a1HETO CPENOCTEHHUS,

I' — HYKHEN YacTh BEPXHEro CPeOCTEeHNS,

J1 — HWKHEN 4aCTH MEePEIHEro CPpeaOCTEHUS

18. @yHKIHEH BUIIOYKOBOM JKeJIe3bl SBIISAECTCS:



A — JIpenaxHas,

b — TpancnoprHas,

B - Perynupyromas,

I' — Jlumdounanas,

1 — KpoBeTBopHas.

19. Tenbna ["accans umerorcs B:

A — Tumyce,

b — Cenesénke,

B - JlIumdarnueckux y3nax,

I' — KpacHOM KOCTHOM MO3re,

J — J)Kéntom KOCTHOM MO3re.

20. TuMyc npoaoIKaeT pacTu:

A — 110 poXxIaeHus,

b — nocne poxnenus,

B - 10 HacTymieHus MOJIOBOH 3pENoCTH,

I — mocne HacTymieHus 0JI0BOM 3pENOCTH,

J1 — B 3pesiom Bo3pacre.

21. B mumdarnueckux y3emkax KOPKOBOTO BEIIECTBA TUM(PATHIESCKOTO y3J1a HAaXOATCS:
A — T-nmumpouursl,

b — B-nmumdornuTsl,

B - Makpodaru,

I" — JlefikonmTHI,

JI — TumMonuTsl.

22. AHTHTENA CUHTE3UPYIOT KJIETKH:

A — KOpPKOBOT0 BElIECTBA TUMYCA,

b — xopkoBoro BemiecTBa TUM(aTHIECKOTO y3I1a,
B - Mo3roBoro BermecTa Tumyca,

I" — Mmo3roBoro BemiecTBa IUM(PATUUECKOTO Y3714,
JI — BUIIOUKOBOM KEJE3HI.

23. CTBOJIOBBIE KJIETKH, TTOCTYIAIOIINE U3 KOCTHOTO MO3ra, CTaHOBATCS TiauMdonuramu B:
A — tumyce,

b — numparngeckux y3max,

B - cenesénke,

I" — 5ké1ITOM KOCTHOM MO3TE,

J1 — KpaCHOM KOCTHOM MO3r€.



24, T-muM@OIUTHI CO3PEBAIOT U KITPOXOIT 00yUCHHUE) B:

A — Tumyce,

b — numdarnyeckux y3mnax,

B - cenesénke,

I' — 5x€nTOM KOCTHOM MO3rE,

JI — KpaCHOM KOCTHOM MO3re€.

25. Tlo oTHOIICHHIO K OpIOIIMHE cee3€HKA PaclonaracTcs:

A — 3KCTpanepuTOHEAIbHO,

b — unTpaneputoneanspHo,

B - Me3onepuroHeansHo,

I' — perponepuroHneansHoO,

J1 — He TOKpBITa OPIOLIUHOMA.

26. Kyna Bragaet rpyanoi (iuMmdatuyeckuit) mpoTok?

A — B IpaBbIi BEHO3HBIN yroJ,

b — B JIeBBII BEHO3HBIH Yo,

B — B JIeBBI# ipEMHBIN CTBOJI,

I' — B mpaBbIli MOAKITFOYNYHBIA CTBOI,

/1 — B HapyKHYIO SIPEMHYIO BEHY.

27. Kyna Briagaet npaBblid TuM(aTHIeCKUi POTOK?

A — B 1€BYy10 BHYTPEHHIOIO IPEMHYIO BEHY, b — B IIpaBblii BEHO3HBIN yroJl,
B — B 51€BBII1 BEHO3HBIN YT,

I" — B 1IeBYI0 IOJIKIIIOUMYHYIO BEHY,

J1 — B IpaBbIi NOAKIOYNYHBINA CTBOJ.

28. CoeAMHEHUEM KaKHX CTBOJIOB (POPMUPYETCSI IPYIHOM MPOTOK?
A — 1eBOro OpOHXOCPETOCTEHHOTO U JIEBOTO SPEMHOTO,

b — neBoro sipeMHOT0 ¥ MPaBOro OPOHXOCPEAOCTEHHOTO,

B — npaBoro nosCHUYHOro M KUILIEYHBIX,

I' — mpaBoro u 1€BOro NOsSCHUYHBIX,

J1 — J1€eBOr0O NOSICHUYHOTO U ITPABOTO MOAKIIOUYNYHOTO.

29. CoenvHEeHNEM KaKHMX CTBOJIOB (POPMHUPYETCsl PaBblii TUMGpaTHUIECKUI TPOTOK?
A — paBoro NOAKIIOYUYHOTO U MIPABOTO IPEMHOTO,

b — mpaBoro noAKIIOYUYHOrO U MPABOTO OPOHXOCPETOCTEHHOTO,
B — mpaBoro noAxIt0YNYHOr0, IPAaBOro SPEMHOTO U IPABOTO OPOHXOCPETOCTEHHOTO,
I' — npaBbIX MOAKIIIOUNYHBIX U JIEBOTO OPOHXOCPETOCTEHHOTO,

21 — [IpaBOTO U JICBOTO MOAKIIOYUYHBIX U ITPABOT'0 APEMHOTIO.



30. B kakue nuMmdarudeckne y3ibl IPEUMYIIECTBEHHO OTTEKAeT JIMM(a 0T OpraHoB roJ0BbI U
nien? A — B IOBEPXHOCTHBIE ILIEHHBIE,
b — B rny0okue meiinsble,
B — B narepanbHble rirybokue,
I' — B mon6opoaouHsle,
J1 — B mepeHue riry0oKHe.
31. Kakuie OCHOBHBIE TPYMIIBI TUM(PATUYECKUX COCYJJOB UMEIOTCS Ha BEPXHEH KOHEUHOCTH?
A — ITIOBEpXHOCTHbIE,
b — noBepxHOCTHBIE U TITyOOKHE,
B — rny6okue,
I' — moakoxHBIE U TITYOOKHE,
J1 — rmy0okue u noadaciuaibHble.
32. Yepes kakue rpynisl JUMPATHYECKUX Y3J10B OTTEKaeT JUM(a OT BEpXHEH KOHEUHOCTHU?
A — JIOKTEBEIC,
b — moameImeyHsIe,
B — 10KTEBbIE U MOAMBIILICYHEIE,
I' — moaMblIIeUHbIE U MEXKTPYIHBIE,
J1 — HOAMBIILIEYHBIE U OKOJIOTPYIHBIE.
33. Yepes kakue OCHOBHBIE TPYIIIBI JIMM(PATHUECKUX Y3JIOB IPOUCXOAHUT OTTOK JTUM(BI OT
HWKHEW KOHEYHOCTH?
A — IOBEpPXHOCTHBIE MTAXOBBIE,
b — rny6okue naxossle,
B — noBepxHOCTHBIE U IITyOOKHE M1aXOBbIE,
I' — rmyOoxue u noadacuuanbHele,
J1 — MOBEpXHOCTHBIE, ITyOOKHE MaXOBbIE U MTOIKOJIEHHBIE.
34. B xakue 1uM@paTHUECKUe y3JIbl OTTEKaeT JIUMda OT BEpXHEH, JaTepanbHON 1 HUKHEN
yacTel MOJIOUHOM KeJe3bl?
A — IOJMBIIIIEYHEIE,
b — noxkmounyHsle,
B — okosorpyaHele,
I' — HagKIIOUYNYHEIE,
J| — MEeXIpyaHBbIE.
35. B kakue nuMdarudeckue y3ibl OTTeKaeT JUMda OT 3aJHEro OTeN1a MOJIOYHOM xKene3bl?
A — oAMBbIIIIEYHEIE,

b — okonorpyauele,



B — mogximrounyHeIe,

I — MexxrpynHble HAJ- U MTOJKIIOUNYHBIE,

J — HagKIIOUMYHBIE.
36. B xakue nuMmdaTtrueckue y3ibl OTTeKaeT JuM@a OT BepXHee-MeAHalIbHOT0 OTAeNIa MOJIOYHOM
JKene3bl?

A — TTOJIMBIIIIEYHEIE,

b — magxmrounyHbIC,

B — noaxnrounynsle,

I' — okonorpyauHHeie,

J1 — IOBEPXHOCTHBIE LICHHBIE.

37. B kakue muMdaTudeckre y3iabl OTTeKaeT JuMda OT BEpXHEH YacTH MOJIOYHOM yKee3bl?
A — IOJIMBILIEYHBIE,

b — noaxtounyHbIe,

B — okosorpyaHele,

I" — HagKIrOUYMYHBIC,

J| — MOBEpXHOCTHBIE ,

38. JIumdarruueckas cucrema:

A — BHajiaeT B BEHO3HYIO CUCTEMY,

b — Bagaer B apTepuanbHylo cCucTEMY,

B - HuKyna He Bagaet, HUPKyIUpyeT,

I' — siBnleTCSl COCTAaBHOM YacThIO COCYIUCTON CUCTEMBI,

JI — He ABIIIETCS COCTABHOM YaCThIO COCYJIUCTON CHCTEMBI.

39. JIumbartuueckas cuctema moapas3aessieTcsi Ha OTIEbI:

A — yTH TpaHCTIOpTa TUMQBHI,

b — neno numpsl,

B - aBakyartops! 1uMQbI,

I' — pezepByapsb! UMb,

1 — numdouHBIe OpTaHbL.

40. JIumpaTtrueckue Kanmuuisspbl UMEIOT ClIeAyoIIne MOp(hOIOTHYECKUe 0COOCHHOCTH:
A — UIMEIOT CTE€HKY, COCTOSIIYIO TOJIBKO U3 dHAOTETUATBHBIX KIETOK,

b — sapoTeNMaIbHBIC KIETKH MOTYT CMEIIAThCH,

B - B cTeHKe KpoMe 3HI0TENHANIBHBIX KJIETOK UMEETCS CJIOHN TIIaJIKOMBIIIECYHBIX KIETOK,

I' — 06pa3yroT BHYTpHU- 1 BHEOPTAHHBIE CIIIICTCHUS,

JI — IMEIOT KJTamaHsl.

41. Jlumpatuueckue cocyapl UMEIOT CIEAYIOIe MOp(OoIornuecKkne 0COOCHHOCTH:



A — UMEIOT CTEHKY, COCTOAILYIO TOJIBKO M3 YHAOTEIUAIBHBIX KIETOK,
b — snpoTennanbHbIe KIETKH MOTYT CMEIIaThCs,
B - B cTeHKe KpoMe 3HIOTENHAIBHBIX KJIETOK UMEETCS CJIOM TJIaJIKOMBIIICYHBIX KIIETOK,
I' — 06pa3yroT BHYTpU- U BHEOPTaHHBIE CILJIETEHUS,
J| — UMEI0T KITamaHbl.
42. Jlumdatruyeckre cocy bl MOTYT OBITh:
A — BepXHHUMHY,
b — HmoxkEUMH,
B - noBepxHOCTHBIMY,
I' — rimyOoxumu,
J — cpenuHHBIMU.
43. Jlumparuyeckue cocybl MOTYT OBbITh:
A — IPUHOCSIINMHU,
b — BeIHOCAIIIMMU,
B - TynukoBbIMy,
I — TpaH3uTHBIMHU,
J1 — He TpaH3UTHBIMHU.
44. 1o rpynHOMY IPOTOKY JinM$a OTTEKaET:
A — OT HIKHUX KOHEUHOCTEH,
b — ot cTeHok 1 opraHos Tasa,
B - oT cTeHOK 1 OpraHoB OPIOIIHOM MOJOCTH,
I' — oT rosoBHI,
J — ot men.
45. Opranbl UMMYHHOUM CUCTEMBI B CBSI3H C UX PACIOJI0KEHHEM B TeJle YEIOBEKa U
GYHKIUSMU TOAPA3AETSIOTCS Ha!
A — HapyXHBbIE,
b — cpennHHBIE,
B - BHyTpeHHuUE,
I' — uentpansHsle,
J1 — nepudepuueckue.
46. OyHKIHUSIMU KOCTHOTO MO3Ta SIBISFOTCS:
A — KpoBeTBOpHaf,
b — npenaxnas,
B - umMmMyHHas,

I — BeImenmTenbHA,



J1 — 6apbepHasl.

47. MuenounnHasi TKaHb KPACHOTO KOCTHOT'O MO3Ta BKJIFOYAET B CeO:
A — peTuKyIspHYIO TKaHb,

b — snuTenuanbHbIe KIETKH,

B - cTBOIOBBIE KPOBETBOPHBIE KIIETKH,

I' — reMonoaTHYECKHE IIEMEHTHI,

J1 — rnmaakue MbIIIEYHbIE KIETKH.

48. KpacHblil KOCTHBIN MO3T:

A — pacrionaraercs B anu@u3ax JIMHHBIX (TPyOUYaThIX) KOCTEH,
b — pacrionaraercs B tuadu3zax JTUHHBIX (TPyOUaThIX) KOCTEH,
B - cocTout u3 MuenongHOM TKaHH,

I — cocTouT B OCHOBHOM M3 KUPOBOU TKaHH,

J1 — coaepKUT CTBOJIOBbIE KPOBETBOPHBIE KIIETKHU.

49. XKénTpIil KOCTHBIA MO3T:

A — pacnonaraercs B anu(u3ax JUIMHHBIX (TpyO4aThixX) KOCTEH,
b — pacnonaraercs B auaduzax JIMHHBIX (TPyOUaThIX) KOCTEH,
B - cocTout U3 MuenonHoi TKaHu,

I — cocTout B OCHOBHOM M3 )KMUPOBOM TKaHHU,

J1 — conepKUT CTBOJIOBbIE KPOBETBOPHBIE KIETKH.

50. B TuMyce CHHTE3UpYIOTCSL:

A — anpeHanuH,

b — Tumo3uH,

B - nncynums,

I' — nHCYAMHONOJOOHBII TOPMOH,

J1 — HOpaapeHanuH.

51. Tumyc nmeer:

A — 11paBy0 J0J10,

b — neByro poumo,

B - HIXHIONO J10JTIO,

I' — BepxHIOI0 105710,

JI — nupaMuIanbHYIO 10JIO.

52. TUMOIIUTHI HAXOSTCS B:

A — KOPKOBOM BEILIECTBE BUIIOYKOBON XKEJIE3BI,

b — xopkoBOM BemiecTBe TMMPATHUECKUX Y3JIOB,

B - M03rOBOM BeliecTBE 300HOM JKENE3kI,



I' — Mo3roBOM BeliecTBe JIMM(pATHUECKUX Y3JI0B,

J1 — KOPKOBOM BEIIECTBE CENE3EHKU.

53. Jnis mozieil MO>KUIIOro M CTapyecKoro Bo3pacta Oosblie xapakTepHa ¢popma
IMM(ATHYECKOro y3ia:

A — neHTOBUIHAA,

b — oBanbHa,

B - okpyrnas,

I' — 6000BHHAS,

JI — cermenTapHas.

54. OyHKUUAMEU TUMPATUYECKUX Y3JIOB SBISIOTCS BCE, KPOME:
A — MIMMYHOIIO9THYECKOH,

b — 6apbepHO-GUIBTPAIIMOHHOM,

B - nmponynscuBHOM,

I' — perynsaropHnon,

J1 — BBILACIUTENBHOM.

55. B mapenxume 1uMQpaTHuECcKOro y3ia, pa3inyaroT:
A — KOpKOBOE BELIECTBO,

b — Mo3roBoe BemiecTBoO,

B - Tumyc3aBucumyo 30Hy,

I' — kpacHyto nyJbIy,

J1 — Geinyro mynbIy.

56. Cene3éHka UMeET CeIyIoIINe MOBEPXHOCTU: A — nquadparManbHyIo,
b — Bucuepanbphyto,

B - BepxHIO10,

I" — HrKHIONO,

| — cpenunHHy?I0.

57. Cene3éHka UMeeT cienyromme Kpasi: A — BepXHUil,
b — amxHUH,

B - nepennui,

I — 3amaUNi,

J1 — cpenHHBIN.

58. Cene3€Hka UMEET CIEYIOIINE Kpasi:

A — BepXHHUH,

b — HmoxHMH,

B - nepennui,



I' — 3amaUNH,
JI — cpenHHBIN.
59. B napeHxuMe cene3eHKH, pa3indaroT:
A — KOPKOBOE BEIIECTBO,
b — mo3roBoe BemiecTBo,
B - TuMyc3aBucumyo 30HY,
I' — kpacHyto nyJbmy,
I — Genyro mymbIy.
60. K BucnepaibHOI OBEPXHOCTH CEIE3EHKH MPUIIETAIOT:
A — XenyJoK,
b — nmeyensn,
B - momkenynounas xenesa,
I' — neBas mouxa,
J1 — neBwIit U3rubd 00010YHON KHIIIKH.
61. ®yHKIMU KpaCHOMN MYJIbIIbIL:
A — obpazoBaHue aHTHUTEN,
b — nenonupoBanue KpoBw,
B - cHa0OxeHue opraHu3Ma jKene30M U KeITUYHbIMU IUTMEHTAMU,
I' — pa3BuTHe 1MM(OIHTOB,
1 — «oOyueHue» TMMQpOIUTOB.
62. B KkpacHOl myJiblie pacnoyiaratoTcs:
A — 5pUTPOLUTHI,
b — TumMonuTHI,
B - ne#ikonuTsl,
I' — mumdoruTsl,
J1 — makpodaru.
63. Uepes kakue rpynibl JUMQPATHIECKUX Y3JI0B MMPOUCXOIUT OTTOK JTUM(BI OT JETKUX?
A — HIKHUE TPaXxeoOpOHXHUATBHBIE,
b — BepxHuUe TpaxuoOpoHXUATHHBIE,
B — nepennue cpenocTeHHEIE,
I — moBepXHOCTHBIE LIECHHBIE,
J1 — OpOHXOJIETOYHBIE.
64. Yepes kakue muMdpaTrdeckue y3ibl IPOXoaAUT JuMda OT yepBeoOpa3HOro oTpocTka?
A — OpBDKEeUYH0-000/109HO-KUIIICYHBIE,

b — HuxHUe OpblKeeUHsbIE,



B — moaB31011HO- 000109HO-KUIIICYHEIE,
I" — caenokuIeyHbIe,

J1 — npaBble 000I0UHBIE.

65. Kakue opranbl UIMMYHHOM CUCTEMbI OTHOCATCS K LIEHTPAJIbHBIM OpraHam?
A — numdaTryecKue y3ibl,

b — cenesenka,

B — numdonnbie 00pa3oBaHus MUIEBAPUTEIHLHOTO TPAKTA,
I — kpacHbIN KOCTHBIN MO3T,

I[ — BHJIOYKOBaAsA XKCJIc3a.

OTBeTHl HA TECTOBBLIE BOIIPOCHI



7. B
8. I
9. T
10.B

11.]1
12.T

13.1
14.A
15.b
16.B
17.A
18.I°
19.A
20.B
21.b
22.T
23.A
24.b
25.b
26.B
27.b
28.I°
29.B
30.B
31.b
32.B
33.1
34.A
35.T
36.I

37.11
38.A,T
39.A,T
40.A, B
41B,T, 11
42B,T
43.A, B
44.A,B, B
45.T. 1
46.A, B
47.A,B,T
48.T, ]I
49.5, T
50.5, T
51.A,B
52.A,B
53.A, 1
54.T, J1
55.A,5,B
56.A, B
57.A,B
58.B,T
59.,]1
60.A,B,T,]T
61.A, B, B
62.A,B,T,]1
63.A,5,B,11,
64.B,T
65.T.]1
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