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BBEJEHHKE

Anaromus A GH3HONOMHA OTHOCATCH K GHONOTHYECKHM HAYKAM, OHH
ABNAOTCH OCHOBHBIMK AUCLUUIINHAMU TIPH TEOPETHYECKOH H Npak-
THYECKOW TOJrOTOEKE GHOMOTOB H MEOIWLIMHCKUX paGoTHWKOB. B To Xe
BpeMs KaXIblit r(paMOTHBIN Yea0Bei XoTA 661 B OGIINX YepTax NOMXKEH
3HaTh O CTPOEHUH H OCHOBHBIX (DYHKLKAX CBOSTO TeNa, CBOETO Opra-
HA3MA, OTASAbHBIX €I'0 OPTAHOB. TaKoro pola 3HAHHMA MOTYT OKA3aTHCH
BECHMA TIONE3HLIMH, ¢CNHM B HENPEIBUICHHBIX O0CTOATENLCTRAX MO-
TpefyeTca 0Ka3aTh 3KCTPEHHYIO TOMOLIL OCTpanasiuemy. TTosToMy yike
B 1HKOJibHbIE TGB!, Hapsmy ¢ OnomorHeit — Haykol O BCeM JKHMBOM,
H3yu4aloTCA aHaToMuA M (DM3MONOTHA YENOBEKA KaK NpCACTaBUTEA
JKWBOTHOIO MHpa, 3aHUMAIOLLETO B HeM 0coboe MecTo. Yenosek oTan-
MACTCA OT KMBOTHBIX HE TOJNBKO CBOMM GOJIee COBEPLUEHHBIM CTpOe-
HHEM, HO M PA3BUTHEM MLILLTEHYA, HATHYMEM WISHOPAIACIbHOM peun,
HHTENNEKTOM, KOTOPEIE ONPEILTAIOTCS KOMIINEKCOM COLHAMBHEIX YC-
JIOBHH XH3HH, oOIHECTBEHHBIMK B3aHUMOOTHOIIEHHAMH, OGIUECTBCH-
HO-MCTOPHYECKUM OMBITOM. TPyl U COUMANBHAS CPEAa HIMEHWIH GHO-
JIOFHYeCKHe OCOOCHHOCTH Ye/I0OBEKA.

TaxuM oGpa3oM, aHaTOMUS U HUHONOTHS SBISIOTCS YACTBIO OHO-
JIOTHM, KaK H YEeJIOBEK — YacThlO XKHBOTHOFO MUpa.

AHaTOMHSA 4e/I0BeKa — 3TO HAYKa O (hOpMaxX H CTPOCHUM, NPOHC-
XOXICHUH M PA3BUTHH YENTOBEYECCKOTO OPTaHM3Ma. AHATOMUSA U3y4aeT
BHeilIHUE GOPMBI U IPONOPLUY TejId YENOBEKA, Ero yacrel, OTaeNb-
Hbl€ OpraHbl, UX KOHCTPYKLHIO, MUKPOCKONTHYECKOE M YNbTPaAMHUK-
POCKOTIUYECKOE CTPOCHUE. AHATOMMS PACCMAaTPHBAET CTPOCHHE Tena
YeJIOBEKA, €ro OPraHoB B PasiHyHbIe NEPHOABI XU3HU, OT BHYTPHYT-
pobHOro nepnoga M 10 CTapyecKOro BO3PACTA, HCCHENYET OCOBEHHO-
CTH OpraH¥3Ma B YCIOBHMAX BO3ASHCTBHS BHCLUHENH CpEAEb.

DH3RANOIHA M3YyIaeT GYHKLHY XHBOTO OPraHU3Ma, ero OpraHos 1
CHCTEM, KNETOK U K/ICTOYHBIX aCCOLMALINi, TIpOHecCH MX XH3HeIes -
TEALHOCTH. PrH3UoNOrHs HuccaeayeT GYHKIHOHANLHBIE B3aMMOCBS3H B
TeJle Y€J0BEeKA B PA3IMYHEIE BO3PACTHHE NEPHOILI H B YCIOBHAX W3-
MEHAOMEACA BHEWHEH cpeapl. HeoOXOOUMO OTMETHTB, 9TO HEBO3-
MOXHO TIOHATb (hyHKUMH 0e3 3HAHUA CTPOSHHs TeNa YeNOBeKa, Cro
aHatoMUU. Taioke Henb3a MpeacTaBUTH cebe Bee 0coBeHHOCTH, 3aK0-
HOMEPHOCTH ero cTpoeHud 6e3 uayvyeHusa dHyHkLui. IMporpece anaro-
MHM 4 (U3NONOINMH KaK HayK CBA3AH C Pa3BUTHEM MONEKYIAPHOI
O1ONOTMM, FEeHETUKH, (U3AKH, XMMHH (GUOXHUMUH).



CheayeT 3aMeTUTh, MTO PYHKITMOHANLHAA AHATOMMS U3YUAET CTPO-
¢HHE Te/1a YENOBEKa M0 JaCTAM, TIOCNEA0BATENILHO PaccMaTpyBasl CTpo-
eHHe OTAEARHBIX OPraHoB, cucTeM. @H3HOMOTHA HeCheayeT PyYHKUVH,
B BBHINOJHEEWH KOTOPHIX YYACTBYIOT Té WAH APYTHE OpraHel, 4acTH
Tena. AHATH3NDYS OCOGSHHOCTH CTPOSHHS Tella YeIoBeKa M ero pyHK-
UMM, aHaTOMHA H DUIHONOIHS B HTOTE M3YYAIOT LUENOCTHBI uenose-
YEeCKHH OPTAHHU3M.

AHaTtoM#% H PU3HONOTHS YENOREKA ARMAIOTCA OCHOBOH JUIH H3yue-
HHA pAaa ApYrHX GHONTOrHYECKHX JTHCIHIUINH, aHTPOIIONOTHH, 'HCTO-
noruu (ot rpey. hystos — TKaHb), LMTONOTAM (OT rped. kytos — KieT-
Ka), sMGpuonaornu (ot rpey. embryon — sapoxwim). Bece 3Th
JHCUHTUTHHE B pasaMSHoe BpeMs chopMUpPOBaNHCE B HEApaX aHATO-
MHH, 4 3aTeM OTASJHANCE OT Hee Oimaromaps MOSBISHUIO H YCOBEp-
IIEHCTBOBAHHIO HOBHX METOOB MCCIEAOBAHUA (CBETOBON W 3NEKT-
POHHO{l MHKPOCKOTTHH, DKCTIEPHMMEHTANBHON GHONOTHH H MEAULIMHEIL).

CoppeMeHHBe aHaTOMHA H QHIUOAOIHA WHPOKO NOJIL3YIOTCH pe-
3YNLTATAMHM SKCTIEPUMEHTOB HA XHBOTHBIX, YTO NO3BOAAET MOHATh
pE3epBHEIE BO3MOXHOCTH OPraHOB W TKaHeH, MEXaHU3MBI TIPUCIIOCO-
OWTENBHBIX TIPOLIECCOB.

YenoBedecKHil OpraHi3M, COCTOSUING H3 KNETOK, TKaHeH, OpraHos,
HX CHCTEM H alNapaTor, NMPEeACTARIACT cOO0H LEOCTHYIO OHONOry-
JeCKYI0 CHCTEMY, B KOTOPOH CTPYKTYPH ¥ (ODYHKUHHW HAXOAATCH B
ennHcTBe. JJist MOHMMaHHA CTPOSHNA B QYHKLUMI TeNa 4enoBeka He-
0GXOAMMO 3HaHHE €r0 MPOHCXOXACHIE KAKX BUIA B aHTpONOreHese (0T
rped. anthropos — 4enoBeK, genésis — pa3sBHTHE), OCHOBHBX 3TAMlOB
© 3BOJIIOLIMOHHOTO Pa3BUTUA B XXMBOTHOM MHUpe B utoreHese (0T rpev.
phylon -~ pon), 3aKOHOMEPHOCTEH HHAMBHIYAIBHOIO PA3BUTHA Yeno-
BEKa B OHTOreHese (OT rped. onthos — cyuiee) OT 3a4aTHA IO CMEPTH.

3HaHWe aHATOMHH H (HHIUONOTHH AAeT BO3MOXHOCTE NOHATH Teye-
HME MPOIIECCOB B OPraHU3ME, B3AHMOCBA3H YET0BEKA ¢ BHEIIHEH cpe-
Ioit, MPHPOAOH M KUBOTHHM MBPOM, OGBACHUTb NPONCXOXKACHHE Ba~
PHAHTOB TEJIOCNIOKEHHS, TIOPOKOB PAa3BUTHA, PATHYHBIX YPOICTB, a
TaKXKe H3MeHeHMI, BOSHHKIIHX B Pe3y/IbTaTe pailieHbIX 3aboaepanuil.

ARaTOMHA U (DUIUOIOTHS HM3YUAIOT IMPAKTHYECKH 3M0POBRIX JHO-
JIeH, ¥ KOTOPBIX CTpOoeHHe H PYHKUHH HE HAPYLICHDI.

B 70 Xe BpeMa CYIICCTBYST HHAUBHAYANbHAA H3MEH-
YHBOCTE (BAPHAHTHI «<HOPMbI») B BHIE HaHOONEE YacTO BCTPEYalo-
WMXCH ¢AYYacB (POCT, Macca Teja, OPraHoB, HHTEHCHBHOCTb OOMEH-
HBIX TIpOUECCOB K Ap.). Pe3ko BLIpAXESHHBIC OTKNOHEHNA OT «HOPMbE»
Ha3LIBAIOTCA a HOM aJ1 B M H (or rpeu. anomalia — HENpPaBUIEHOCTS).
ANOMANTHH, HMEIOIIHE BHELIHNE NIPOARICHHS, HCKAXKAKILIKE BHEIIHM
OONIHK YeTOREKa, HAZBIBAIOT Y PO ACTB A M M (HEIOPa3BHTUE KOHEY-
HocTeil, Yepena ¥ ap.). PaznM4yHOro poja YpoacTBa, KX MPOUCKOXKIEHNE
M CTPOEHME H3YYacT HAayKa TE P aT O A0 T U A (OT rpey. téras — ypon).
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CobpeMeHHas aHaTOMHA H GU3HONLOTAS TIUATENBHO HCCAELYIOT M3~
MEHEHHUA W NPOLUECCHI, MIPOUCXOMALINE B OPTaRU3ME 4€IOBEKa B pas-
JIMYHEIE BO3PACTHRIE NIEPHOILIL,

PacKprIBasi OCHOBHBIC 3aKOHOMEPHOCTH Pa3BHTHA UCNOBEKA B M-
OproreHese, a TakKe AeTeii B pa3TMUHbIE BOPACTHbIC IEPHOLI, aHA-
TOMHFS R (PHIMONOTHA JAlOT BAXKHBIA MaTepHAT A4 NeJaroros, TCH-
XOJIOTOB, BOCIUTATENCH H FMIHEHHCTOB.

AdxheKTHBHOCTD BOCIIUTAHMS M OOYYEHUST HAXONUTCA B TECHOM 3a-
BHCHUMOCTH OT TOTO, B KaKOH Mepe YYWTHIBAlOTCA aHATOMO-(PH3HOmI0-
THYECKHE 0CODEHHOCTH AeTeil W NoapocTkoB. OcoGoro BHHMaHMY 3a-
CNYXUBAIOT IICPHOMLL PASBHTHS, 151 KOTOPHIX XapaXTepHa HauGONsImas
BOCHPHHMYHUBOCTD K BO3ACHCTBHAM TeX WM HHBIX GAXTOpPOB, a TAKXe
NEePHOILL MOBHIIIEHHON YYBCTBUTENLHOCTH Y MOHHXEHHON CONMPOTUB-
JIAeMOCTH OPraHH3Ma.

3HaHHE BO3PACTHLIX AHATOMO-(H3HOMOTHYECKHX OCOBEHHOCTEH
HEeOOX0OMMO NMpH (HHU3NYECKOM BOCNMHTAHWM, WA ONpexefeHHa 3¢-
PEKTUBHBIX METORXOB OGYUCHHS,



OCHOBHBIE BTAIIbI
HHAUBUJIYAIIBHOI'O PASBUTHUA
YEJITOBEKA

Mpu K3yd4eHUH pa3BHTUA YENOBEKA, €r0 HHIHBHAYAIbHBIX M BO3-
PacTHBIX 0cOGeHHOCTE B AHATOMMH M APYTHX THCLMIIMHAX PYKOBO/I-
CTBYIOTCA Hay4HO 0GOCHOBaHHBIMH JaHHBIMM O BO3pacTHOM mepHoO-
nu3ampn. CxeMa BO3pacTHOH mepyHolM3alliK pasBUTHA 4Ye/IOBEKa,
YUHTHBAIOLIAA AHATOMHYSCKHE, (PH3NOAOTAIECKHE, COLNANBHBIS dak-
TOpHI, 6bula npuHsTa Ha VI KondepeHuun no npobaemMam BO3pacT-
HO# MopdosorkH, duskoaornu i 6roxHMun (1965). B Heit Bolaenser-
Sl ABEHAILATH BO3PACTHBIX MEPHOIOB (Tadn. 1).

TaG6nuuma 1
Bo3pacTHME NEPHOL! KHIKK JeNOBECKA
Tepwon BoapacT

1. BHyTpHYTPOGHETH

aMOpHOHANBLHEL 0—38 Hen

IIOAHbIH 9 Hem — 9 Mec
2. HopopoxaeHHhHi 1—10 ane#t
3. T'pyanoil Bo3pacT 10 greit — | ron
4. Panuee nercrno 1—3 roga
5. TlepBoe HETCTBO 4—7 ner

8—12 neT (MANTBMHKKH)
8—11 ner (neBouKkH)

6. Bropoe oetcTBO

13—16 net (ManbYNKH)
12—15 Aet (aeBOUKH)

7. IoapocTKOBEIA BO3PACT

8. FOnoweckuii Bospact 17—21 rox (oHoILKN)

16—20 net (aeBYLEKH)

Hpodoascenue mabnuyb

9, 3pensiil BOZPACT

1-# mepuon 22~35 (MyXUHHH)
21—35 (XKeHILMHD)
2-# mepuon 36—60 (MYXYHHE)

36—55 (KeHILMHDI)

61—74 rona (MyXUMHBEI)
56—74 roaa (REHTIMHM)

75—90 net (MyXJIHHBI |
KEHILIAHBL)

90 ner u craplue

10. Moxanoit Bospact

1 1. Crapuecksiii BospacT

12. HOATOXHTEAH

Huauppayansioe PpasBHTHE, WIH Pa3BHTHE B OHTOrEHe3e, MPOMUC-
XOAMT BO BCE MEPHOAB] XKH3HH — OT 3a9aTHA N0 cMepTH. B oHTOreHe3e
UeNOBEKA BHUIENIIOT ABa NepHona: d¢ poxcdenus (8HympuympodHwil,
npenamanvhbili — OT Tped. NAtOos — POXICHHBIA) W nocre poxcOenun
(eHeympobbtd, NOCMHAMAALHbIL),

IIPEHATATBHBIN OHTOTEHE3

Ana MoHWUMaAAA WHAMBMIYAIBHBIX OCOOEHHOCTENH CTPOEHHA TEna
IEJIOBEKA HEOOXOIMMO MO3HAKCOMHUTECS ¢ PA3BUTHEM Fe/IOBEYECKOTO
OpraHM3Ma BO BHYTpHMYTPOGHOM Tiepuone. Jieo B TOM, YTO KaKAEIHA
UCNOBCK MMEET CBOM MHIMBMAYANbHBE OCODSHHOCTH BHEIUHETO 06-
JIMKA H BHYTPCHHETO CTPOCHHS, HATMYHMe KOTOPLIX ONpeAcnaeTcsa ABY-
MA dakTopaMH. DTO HACIEACTBEHHOCTb, YEPThI, YHACICAOBAHHEIE OT
POONTENEH, a TAKXKE Pe3YALTAT BIAMSHMA BHEIUHEH cpelbl, B KOTOpo#
YSJ0BEK PACTET, pa3BMBACTCA, YUMTCs, paboraert.

Bo BHyTpHYTPOOHOM MEpHOIE, OT 3a4aTHA H 10 POXIEHWA, B Te-
yeHwe 280 cyToK (9 KameHEapHHIX MecAlEeB) 3apolbill (IMOPHOH)
PacToIATacTCA B Telie MaTepH (0T MOMEHTA OIUIOAOTBOPEHHMA M OO0
poxneHHA). B TeueHne nepBux 8 Heme b MPOMCKOAAT OCCHOBHEIE NIPO-
1tecchl GOPMUPOBAHHSA OPraHOB, YacTeil Tena. DTOT NEPHOI NOTYIHT
lHaszsaHWe 3MOPHOHANBHOTO (3apOABIHICBOIO), a3 OPraHN3M Oyaymero
uenoBeKka — smbpuon (3apodoiy). C 9-HeleTbHOTO BO3PACTA, KOFAa Ha-
UMHAIOT 00O3HAYATECH OCHOBHBIE BHELIHHE YeI0BEYECKHE YEPTHI, Opra-
HW3M HAsbIBAIOT MA000M, a TIEPHON — naodHum (pemarbunim — OT
rpey. fetus — rwon).

Pa3BHTHE HOBOTO OPTaHM3MA HAYHHAETCA ¢ IPOLECCa OMIoNOTBO-
peHrs (CTUAMHA CePMATO30Ma M SHLIEKACTKH), KOTOPOE IIPOUCXO-
T OGBHO B MaTO4YHOI TpyGe. CIMEBIIMeCH MOAOBEIE KIETKU 06pa3y-
0T KaYeCTBEHHO HOBHH OJSHOKJIESTOUHBIH 3apOABIl — 3u2ony,
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Ha anxHeill MoBepXHOCTH NOOHOR AONH HapaUIeIBHO NMPOAOTbHOMN
1HeTH MO3ra IIpoXOIHT O0OHATENbHAA Hopo3aa, K KOTOPOY CHH3Y IIpu-
JeXAaT OGOHATENbHAA AYKOBHIA K OOOHATE/ABHBIA TPAKT, MPOHOILKA-
IOLIHHCA B OGOHATENIbHBIH TPeyYTOAbHHK. MeXIy MpoRonsHOH HIeTEK)
Mo3ra M oboHATeAbHONH GOpo3R0i pacnoNoxeHa NpPAMad W3BUITHHA.
JlatepanbHee 0T OGOHATENBHON OOpO3AKI NEXKAT TNMASHUYHEIE H3BH-
auHb. Ha HHXHell TMOBepXHOCTH BHCOYHOH AOAHM KOJUIATepalbHad
Gopo3aa OTOENAECT MEIHANBHYIO 3aTHIOYHO-BICOYHYIO H3BHINHY OT
NaparmimoKaMnanbsHoil. 3aTeIOUHO-BHCOYHAS 60033 OTICNAET JIa-
TepANBHYID 3aTHITOYHO-BHCOYHYI0 W3IBHIMHY OT OJHOWMEHHON Me-
AHaNbHON H3BHJIHHEEL

Kopa noaymapuit Gonsmioro mosra. Ctpoenne kopnl. Kopa obpazona-
HA CEPBIM BEILECTBOM, KOTOPOE JIEXHT 1o NMepHdepnn (o NoBepXHO-
CTH) HOJMYLIapuii GONbIIOrO MO3IAa U COCTARISIET ero Miall. TolmuHa
KOpBI B pa3IMUHHX YUacTKaX nomywapuit koaebaercs or 1,3 mo 5 MM,
Kopkoseie hopMalliy pasgeNdloT Ha APEBHIOI0, CTAPYID H HOBYIO KOPY.
Hosas xopa (reoxopmerxc) cOCTABAAET OCHOBHOH 00BEM TIalua W 3a-
HHMaerT y yenoBeka 96 %. KpurepueM BHUISICHAS HOBOH KODHL SIBJS -
eTCA WecTHCAOMHOE ee cTpoeHue. Cmapas Kopa (apxuxopmexc), co-
XPAHMBIIIAACH HA MEOHANBHON M HIKHeld MOBEpPXHOCTH MOJyHIapHid,
10 CTPYKTYPHO#R OpPraHH3alMH CXONHA ¢ HEXHHMHF CTIOSMM HOBOH KODHL

Hpeanna xopa (nareoxopmerc) 3arnMaeT HebosslMe obnacTu, ne-
Xaupe Ha 6a3aIbHON OBEPXHOCTH J0OHBIX noneil. OHa lpencrasine-
Ha, B OCHOBHOM, ODOHSTEIIEHBIMH JTYKOBUEAMH, OOOHATENBHEIM Tpe-
YrONBHHKOM, TIEpEAHHM TIPOARIPABICHHEIM BelLIECTBOM, MPO3payHolt
NeperopooKko.

B o60HATEeNEHBIX TYKOBHIIAX HEHPOHE! pACTPEIEAcHE CIOAMH, JTY-
KOBHUES IMONY4aloT HHGQoOpMALIHIO OT HelpOHOB CIM3HCTON 060N04KH
EOCOBO#H nonoctu. DdibepeHTHHE BONOKHA KNeTOK OGOHATENbHBIX J1y-
KOBH1 66pa3yloT 00OHATENBHELH TPakT. B obnacTH 06OHATENBHOTO TPE-
YroJIbHHKA BOJIOKHA OGCHATENBHOTO TPAKTA pasme/IAIOTCS HAa MEIH-
ATBHYI0, CPEIHINIO H NATCPANTEHYK 0GOHATENBHBIC NOROCKH. BoIOKHa
MeINanbHOM MOJIOCKH HANpaBIAnTCA K HelfipoHaM Npo3pavyHol mna-
CTHHKH, CPeAHAA 3aKaHYHBaeTCa B 0DNACTH NEPEIHETO MPOOLIPAB-
JEHHOro BCUIECTBA, JaTepalbHasd MACT K HelipoHaM MWHIANEBHAHO-
ro agpa. CTapas Kopa B MO3re Y€/I0BeKA NpeacTanieHa dhopMamnamMu
THIIIOKAMIIa B 3y04aToll M3BMIMHBE, 3aHHMAIOLIMMH MEIHAIbHbIE
otaenn neaymapait, [lo nepudepHH OHH OKPYXEHE IMPOMEXYTOY-
HOI KOpOW, OTHeNIIONIEN CTAPYIO KOPY OT HOBOM. I'mimmokaMn U 3y6-
yaTasd M3BWIHHA PACMIONAralOTCS B MEAHANTBHOM YaCcTH BHCOUHOM JOTH
# B XO¢ pa3BHTHA OKAa3HEBAOTCS B NTyOHHEe HUXHero pora 6oKkosoro
KeMyoosKa.

Hogas Kopa (HEOKOPTeKC) ¥ YeJIOBSKA 3aHHMAET NOBEPXHOCTL OKOJIO
2200 cM?, npHyeM HA NMOBEPXHOCTH M3BHJIHH pacHONaraeTcd TOMbKO
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okono 30 % HeoxoprHkca, OCTaNBHAN ero YacThk CKPHTa B y6uue G6o-
posa. Kopa conepxwur Gonee 10'? pazmmuHbix HepBHBIX KieTok. Ha oc-
HOBZHHH MOPPOIOTHYECKOH XapaKTePHCTHKH, YUHTEIBalouIeii GopMy
M pa3Mephi TETa HEPBHBIX KJIETOK, XapaKTep BETRACHHA JEHAPUTOB H
aKCOHA, BHIJEAAIOT ABa THIIA HelipOHOB B Kope GONBILIOro MO3ra; Iu-
paMHIATIbHEIE M HeNHpaMHAANbHHE. 75 % HeAPOHOR COCTABNAIOT K-
paMHIATbHEIE XJIETKH, HMEIOIHE TeIe B BUAS KoHyca. K Henupamu-
JATBHHEM KJIETKAM OTHOCST 3BE30YATHE, BEPETCHOBHAHLIE W IPYTIY
nepexoiHblX GopM HetipoHos. HelipoHb B KOPE PACTIONATAIOTCA B IIECTh
TOPH3OHTANLHEIX COCB, KOTOPBIE Pa3NMYaloTcs BEMHYHHON H dop-
Moii HelipoHoB (puc. 101).

I cnoit — monexkyaspnas nagcmunxa, 0eeH KIeTOYHBIMH SNeMeH-
TaMM W COCTOMT [PEHMYIUSCTBCHHO M3 BOJOKOH, (POXONALIHK fla-
panneabHO MOBEPXHOCTH KopHl. DYHKUMOHANBHO 3TOT /04t CBA3AH C
perynsupeil ypoBHA BO30YIWMOCTH KOPKOBHEX HEHpPOHOB, a TaKxe
ofecneynBacT MEXHEHPOHANBHEE CRA3H KIETOK PAVIHYHLIX CIOEB.

11 cnoli — wapyscran 3epuucmas naacmuBka, COCTONT NMpPeHMYLle-
CTBEHHO W3 MAalHX KIeTOK nupaMugaibHoilt dopmMel. Poab HelipoHoB
JAHHOTO CJIOA 3aKMIOYACTCA BO BHYTPHKOPKOBBIX ITepeaadax HEPBHLIX
HUMITYJIBCOB.

I cnoit — wapycras nupamudaisHas NAGCMUHKA, COCTOUT H3 TIH-
paMHIANbHEIX HEHpPOHOB, pasMepbi KOTOPHIX YBSAHYMBAKIOTCA MO Ha-
MpaRIEHHID BLIYOhL. AKCOHBI 3THX KIeTOK 00pa3yloT KOPOTKHE M ITHHE-
HBI€ ACCOHMATHEHBIC MPOBOASIIME TYTH.

IV cioit — enymperuas sepuucman naacmunka. B Hell npeobnanasor
HeipoHbl MANOTO KATHOpA BeeX pasHOBMAHOCTEH. B aToM cnoe 3akan-
UMBAETCA OCHOBHAA YacTh BOJOKOH, HPHIICIIINX H3 TAIAMYCA.

V caoll — eHympennas nupamudaibHas nAaCmuNKa, XapaxrepusyeT-
¢ KPYNHBMH, a2 B HEKOTOPHIX O0JACTAX MMIAHTCKHMHE ITHPAMHIANb-
HBIMH KN1eTKaMH. JleHNpHTEl GORBIIMACTER FTHX MHPAMUIANBHEIX Kile-
ToK mocTtraloT 1 cnoa. B V cnoe cocpesorodeHa oCHOBHAs Macca
KOPKOBLIX HefipOHOB, aKCOHBI KOTOPEIX 00pasyioT HHCXOMSIWMME Npo-
€KUHOHHBIC TPOBONAIIAE IIYTH.

VI caoit — myssmugpopmuas (noaumopgnas) NNacTHHKA, rPaHHYHT
HEMOCPEICTBEHHO ¢ OMbIM BEIIECTBOM Moiyliapusa. DddepeHTHbIe
BOJAOKHA 3THX CJIOEB 00pasyior HUCXOOAIUKNE NMPOSKUHOHHBE RPOBO-
nANIME CHCTEMBL.

BazaapHpie AApa B 0ejioe BEIIECTBO KOHEYHOTO MO3FA

B Tonue 6e10ro BeleCTEa KAXA0TO MONYLIAPHA GONbILOTO MO3ra,
OMMXe K €ro OCHOBAHHIO, PACTOMATAIOTCS CKOTUICHHS Ceporo Belle-
cTBa, O6Gpa3yIolLEro OTAENBHO exalnue Gasanbubie agpa. K Gazans-
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o6NATAIONIYIO BCeMU CBOHCTBAMM 00HX MOMOBLIX KICTOK. C aToro mo-
MENTa HAYHHACTCS Pa3BETHE HOBOTO (IOYEPHEro) OpraHU3Ma.

ONTHMaJIbHBIE YCOBHA JITIsl B3AHMOACHCTBUA CTIEPMATO30MIa H
AifleKneTki OGbiYHO cO30aleTcd B TeueHHe 12 4 mociie OBYNALMH.
OGLeIMHEHME SApa CIIePMATO301Ia C ANPOM THLCKISTKH NPHBOAHT K
06pa3oBakMI0 B OABOKIIETOYHOM OPraHU3Me (3UroTe) XapakTepHOro
ISl YeAOBeKa IMILIOMIHOTO Habopa XpOMOCOM (46). Tlon Syoywero
peberka olpesensaercs KoMOHHalHEH XPOMOCOM B 3UTOTE W 3aBUCHT
OT MOJIOBKIX XPOMOCOM oTila. ECiH aifuexneTka onnogoTBOpeHa ciep-
MATO30HIOM ¢ TIONoBO#H XpoMocoMoit X, To B 0bpasyiolueMcs U0~
UAHOM HABopE XPOMOCOM TIOABAAETCS JBe X-XPOMOCOMH, XapakTep-
HBIE ANd XEHCKOTO opratnaMa. [Ipin oIonoTBOPEHUH CNICPMATO30HAOM
¢ NONOBO# XpoMocoMo#t Y, B 3uTOTE OGpasyercs KOMOHHALMA OO~
BEIX XxpoMocoM XY, XapakTepHas AL MyXCKOro OPraHH3Ma.

ITepnas nezens pasBUTHA 3apoAblLA — 3TO IEPHOA npobnesms (ae-
NeHWA) 3ATOTH HA JOYepHUE KIETKHM (puC. I, cM. us. BKn.). Heno-
CPEACTBEHHO TIOC/E OTVIOAOTBOPEHHA B TEUCHHE NCPBBIX 3—4 nneil suro-
T3 JSIUTCA M OAHOBPEMEHHO NPOABUTACTCA 10 MATOUHOH Tpybe B
CTOPOHY MOJOCTH MaTKH. B pesynbrare JefeHNsA JKIOTS! ofpa3syercs MHO-
FOK/JETOUHbIH NY3bIpeK — Haacmysa ¢ NIONOCTHIO BHYTPH (OT Ipey. blas-
tos — pocTox). CTEHKH STOTO My3HpPhKa OOpasoBaHBl KNETKaMH JBYX
BM/IOB: KPYIIHBIMH M MENKHAMH. U3 HapyXHOro CJlosl MENKHX KICTOK
bOPMUPYIOTCA CTEBKH NY3BIPLKa -- mpogobaac. B naibHeieM KieT-
K¥ TpodoGacTa o6pasyloT BHEIIHMIE CRoi 060/I0eK 3apoABILLA. Bonee
KpYIHBIE TeMHBIE KIETKHA (Gracmomepts) 0GPasyloT CKOIVIEHHS — 3M-~
Bpuobinacm (3apo/IBIUCBLIA Y3ENOK, 3aUaTOK 32apOMBIIIA), KOTOPHIH pac-
monaraetca XHyrpd ot tpododnacta. M3 9TOro CKONAEHHA KIETOK
(>M6probIacTa) Pa3BHBAIOTCA 3apOALII M MPHICXALHE K HCMY BHC-
3apolbiIIeBble CTPYKTYPHL (KpoMe Tpodpobiacta). MexXIy NnOBEPXHOCT-
HBIM ¢yioeM (TpodoGNIacTOM) M 3apOIBILCELIM Y3EIKOM CKAILUTMBACTCH
ReBOMBILIOE KOMMYecTso xuaxkoctd. K xosiry 1-# Henemr passuras (6—
7-it oeHb GEPeMEHHOCTH) 3apOABILI MONANAeT B MATKY U BHEAPACTCH
(MMIIIAHTHPYETCSA) B ¢€ CIHM3IHUCTYI0 OBOMOYKY; MMILIAHTAIMA TpO-
nomkaercs okono 40 wacos. [ToBepXHOCTHBIE KIETKH 3apO/blilia, obpa-
3yloLIMe My36Ipek, — Tpodrobnact (07 rpey. troph€é — nmuTalKe), BLE-
n10T (hepMEHT, Pa3PBIXIOWKI MOBEPXHOCTHHH cI0l CAH3NCTOMH
0BONOYKM MaTKH, KOTOPas MOArOTOBJICHa K BHEIPECHUIO B HEE 3apOAbI-
11a. GOpMUpYIOLINECS BOPCHHKH (BBIPOCTH) TPOHOOGNAcTa BCTYTIAIOT
B HEMOCPEACTBEHHEIA KOHTAKT ¢ XPOBEHOCHHMH COCY1aMHU MaTEepUH-
CKOI'0 OpPraHu3Ma. MHOrouMciIe HHbIE BOPCHHKHI TpodobnacTa yBesH4H-
BAKOT TIOBEPXHOCTb €70 COMPHKOCHOBEHHA C TKAHAMY CAH3HCTOH 060~
A04kK Matku. TpodobnacT npespatilaeTcd B [MTATENbHYIO 0DOSIOUKY
3apOJHIlLA, KOTOPas MOJyYd1a HAa3sBaHHE BOPCHHIATO it
060M04KH (X0 p HO H). BHayane XopuoH HMeeT BOPCHHKH CO BCEX
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CTOPOH, 3aTeM 3TH BOPCHHKM COXPaHAIOTCA TONLKO Ha CTOPOHE, 0Opa-
IieHHOH K CTeHKe MaTKi. B 210M MecTe #3 XopHOHa W NpWrexalueit K
HeMy CIU3HCTON 060M0YKN MATKH pasBHBASTCA HOBHIA OpraH — 1 Jr a-
HeHTA (;:g’rcxoe mMecTo). flmanieHTa — opraH, KOTOpHIil CBA3HBACT
MATEPUHCKUH OPraHui3M ¢ 3apoMIleM B 00eCedHBacT ero NUTaHHE.
Bropas Heaens XU3HH 3apoOABIHA — 3TO CTaAKWA, KOTAA KIETKH
aMBprobiacTa pas3gendioTcs Ha ABa CJION (IBS TWIACTWHKH), U3 KOTO-
pHIX obpazyeTcsa ABa nyseipbKa (puc. 2), H3 HapyXHOTO CA0A KAETOK,
npuaexamux Kk rpodobracty, obpasvercs 3KToOmacrTuyqe-
CKHH (AaMHHOTHUYECKHH) ny3upekK W3 BHYTPEHHETO
CI0f KJIETOK (3ayaTka 3apoabtuia, sMmGpuobmacra) dhopMmupyercs
SHIO0OMAaCTHNIEeCKHUNH (XKelTOUHBH) Mysmpek. 3a-
Knanka (<«TeN0») 3apORbia HAXOOWUTCA TaM, rl¢ AMHHOTHUECKHA ITy-

Puc. 2. Tloacxenne 3MOpHOHA N 32poableBEIX 000N0YEK HA pasHLIX
CTAMNAX PA3BUTHA YENOBEKA:
A — 23 Hen; b — 4 Hea: 1 — DONOCTE AMHHOHE, 2 — Teno MOGPHOHA;
3 = xemrrounslii Mewok; 4 — Tpodwobaact; B — 6 nex; I' — nnon 4—35 mec:
I — Teno aM6puona (wioma); 2 — aMHHAOH; 3 — XKeJATOUHHIH MelloK;
4 — XOpPHOH; 5 — MyNMOYHEI KAHATHK



cTassieT coGoit NByXCHOMHBIA ILMTOK, COCTOAIIMMK M3 IBYX JUCTKOR!
HapyXHOTro 3apoJHIIeBoro (3xmodepma), W BHYTPCHHERO 3apOIbIie-
BOTO (9Hmodepia). DKToIepMa 0OpaileHa B CTOPOHY AaMHUOTHIECKOTO
Ty3BIPbKA, 4 SHTOAEPMA MPUICKMT K KENTOTHOMY TIy3HIPEKY. Ha 2roit
CTAIHM MOXHO ONPEACIHTh NIOBEPXHOCTH 3apomuiiia. JopcanbHas mo-
BEPXHOCTb IPWIEXUT K AMHUOTHISCKOMY TY3BIPBKY, 3 BEHTpanbHas —
K xearouHoMy. [Tonocts Tpodobnacta BOKPYT aMHAOTHICCKOTO U 2Ke1-
TOYHOTO TY3HPHKOB PHIJIO 3AMOJIHEHA TSKAMH KETOK BHE32pOIbI-
weBeii Me3eHXUMH, K KOHIEY 2-i Heaenn IVIHHA 3apoasiia COCTAaRNg-
et Bcero 1,5 M. B 3TOT iepHo 3apoblIeBbiil WHTOK B cBoei 3agHe#
(KayZanbHOM) JaCTH YTOMIAETCA. 3A6Ch B AATLHEHIIEM HAUHHAIOT pas-
BHBAaThCA OCEBHIE OpTaHHl (XOpAa, HEpPBHAA TPYOKa).

Tperss memeas XU3HM 3apoAbillia SBIETCS NEPHOIOM oGpaszoBa-
HUS TPEeXCIOWHOro MMTKA (3apoiriua). Knerk# HAPYXKHOI, 3KTOIep-
MaJibHOM TDTACTHHKM 3apOIBIICBOr0 LWIHTKA CMELIAIOTCA K 3amHEMY
ero koHIy. B pe3ypraTe 06pasyercs KIeTOYHSIH BATHK (mepBAGHAA
NoRocKa), BHTAHYTHI B HANpaBACHHM TPOXO/ILHOA OCH 3apOABILIA.
B roioBHO# (IepegHeit) YacTH NEPBUYHOM MOMTOCKN KIETKH PacTyT H
pasMHOXaKTCA GBICTpee, B pe3yibTaTe uero ofipasyercs HeOONbILIOE
BO3BHILEHNE — Hepeuunuili y3eaox (y3enok I'enseHa). Mecto nepsut-
HOTO Y3€/IKa YKA3BIBaeT HA KPaHHANbHHHK (FrONnOBHON KOHel) Tela 3a-
pPOIHLIA,

BHICTPO Pa3MHOXAACH, KIETKH IEPBUYHON NMONOCKH H NEPBUYHO-
ro y3e/Ka NPOPACTAIOT B CTOPOHEL MEXIY 3KTOAEPMOH 1 IHTOHCPMOI,
TaK o6pasyeTCs CPeIMHNbIH 3aPOJBILIEBIN JIHCTOK — Mesodepma. Kner-
KM ME30IepMH, PACIONOXKEHHBIE MEXIY JIMCTKAMH IIHTKA, Ha3biBa-
I0TCSL BHYmMpu3apodbiliesoli Me300epMoii, 8 BHCEIUBIINEC 3a €T0 npe-
IEITH — 8HE3apoObilite6oti Me300epMoil.

YacTh KIETOK ME30AepMBI B MpEnenax MEPBHYHOrO yieiKa 0Co-
GeHHO aKTWBHO pacteT BIEPEX OT TOMOBHOIO M XBOCTOBOTO KOHLA

3apOABIlIA, MPOHHKAET MEXITY HAPDYXHLIM H BHYTPCHHHM JIKCTKAMH -

1 06pasyeT KICTOSHBIA TAX — cnunxyo cmpyny (xopdy). B KoHIe 3-i
HeXCJIM PABUTHA B epenHell YaCTH HapYXHOIO 3apOALILICBOTO JIMC-
TKA TIPOVICXOIUT AKTHBHBIN POCT KIETOK -~ 00pasyeTcd Hepenas naac-
munka. DTa TUIACTHHKA Bekope nporuGaercs, ofpasys NpOAOILHYIO
Goposny — nepenyio 6opo3dxy. Kpas 60po3ixH YTONMRIOTSS, connxa-
JOTCL M CPACTAIOTCS JPYT ¢ APYIOM, 3aMHIKas HEPBHYIO GOPO3AKY B
HepBHYIO TpyOKy. B NaibHeiilteM H3 HepBHOIA TPYOKHM pa3BHBAeTCA BCA
HepBHRas CHCTeMa. DKTOepMa CMBIKaeTCs Haj 00pasoBaBlISHCs HEPB-
HOii TpyGKOH M TEpAET ¢ Hefl CBA3b.

B 3Tor Ke mepHo, B3 3alHeH YaCTH IHTONEPMAnbHON MIACTHHKH
32pOMABILIIEBOTO UIUTKA BO BHE3APOINHINEBYIO MEICHXUMY (B Tak Ha-
3HIBASMYI0 AMHHOTHYECKYI0 HOXKY) MPOHHKAET MANbLIEBUANbIH Bbl-
POCT — aAaHMOUC, KOTOPEIH Y 4elOBEKa OTNPENSTIEHHBIX (PyHKLW He
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BritonHAeT. [10 X00y anaHTOMCa OT 3apOABINA K BOPCHHKAM XOpHOHA
IPOPACTalOT KPOBEHOCHBIE MYNOYHBE (TuraeHTapabie) cocyaul. Co-
JepXKAHil KPOBEHOCHBIE COCYAM TAX, COSAHHSIOMMH 3apoiHII C
BHe3apoAMILUeBhIMH 000N04KaMU (TUIaLleHTOi), 06pasyer Oprounoii
cmebenex.

Taxum obpaszomM, K KOHITY 3-if HeJeaN pa3BUTHS 3apOILIN YeI0BEKA
WMeeT BUA Tpexcnoiinoll INacTHHKH, WIM TPpeXCIoiHOro murka, B 06-
JIACTH HapyXHOTO 3apoJbIIIEBOTO JIUCTKA BHAHA HEPBHAd TPyOKa, a Tayb-
Xe — CIIHHHaA CTPYHA, T.. IOABNAIOTCA OCEBbIE OpPTaMhl 3apoImIia
yenopeKa. K KOHUY TpeTbeii Henenw pa3BHTHA JIMHA 3apPOILIILA COCTAB-
nser 2—3 MM.

YeToepran HeAeAs XiI3HU — 3apOARIN, HMEIOIMIA BHA TPEXCaoit-
HOTO IUHTKA, HAYHHAET H3rUOATECA B MONEPEYHOM H IPOXOTbHOM HA-
NPABJICHHSAX. 3apOABIILIEBbIN WMTOK CTAHOBHTCA BBIMYK/IBIM, 4 €10 Kpasi
OTTPAHHMYNBAIOTCH OT OKPYXAIOWIETO 3apoAnill aMHHOHA Iyboxoii
Soposnoil — myaoeuwrol cxradiob. Tello 3apoaRIIa W3 IVIOCKOTO WHTKA
npeppallaercss B 0OBEMHDbIA, 3XTOAEPMA MOKPRIBAST TEJO 3apOABINA
€O BCEX CTOPOH. )

H3 sKkroaepMEl B JanmpHEHIIIEM 00pa3y10TC HEPBHAS CHCTEMA, MU~
JEpPMHC KOKN H €€ TIDOM3BOAHEIE, STTHTEAMANIbHAS BRICTHIKA POTOBO#H
NONIOCTH, aHAJBHOTO OTAENA MPAMOH KHIIKY, Braranuma. MesonepMa
JA€T HAYal0 BHYTPCHHHM OPTaHaM (KpPOME TIPOM3BOIOHBIX 3HTONED-
MBI), CEPACYHO-COCYIMCTOM CHCTEME, OPraHaM ONOPHO-IBHraTEALHOTO
anmapara (KOCTAM, CYCTaBaM, MBILIIAM), COOCTBEHHO KOXe.

JHTOIEpMA, 0Ka3aBLIASCA BHYTPH Te/a 3apOAbillia YSNOBEKA, CBEP-
THIBAETCA B TPYOKY 1 obpasyer 3MOpHOHaNbHBI 3auarok Oymyineit
KHMIIKH. ¥3KOe OTBEpCTHe, cooduiaouee 3SMODHOHANLHYIO KHMIUKY C
KE/NTOYHBLIM MEITKOM, B JaTEHEHIeM IPEBPALTAeTCA B NYTIOUHOE KOJIb-
110. U3 axTonepmel GOpMHPYIOTCA SMHTENTHNA H BCE XKeJe3bi MHLIEBa-
PUTEIBHOI CHCTEMBI H ABIXATEABHBIX IYTEid.

OMOpuoHansHasg (NepBUYHAA) KHINKA BHAYANE 3aMKHYTA CTIepedH
H ¢3aau. B mepeaneM K 3agHeM KOHUAX TeJa 3apOAbiia HOABITIOTCS
BASYHBAHHA IXTOAEPMEI — POTOBAA AMKAa (Gyayluas poToBas MoJocTh)
W aHaNbHasl (3anHETNIPOXOAHAA) AMKa. Mexay nonoctsio nepBHYHOMN
KHIIKH W potoBoH SMKOMH HMeeTCA ABYXCAOHHAA (AKTONEPMA H DHTO-
ilepMa) NepeRHAL *(POTO-IJIOTOYHAA) TUTACTHHKA (MeMbpaHa). Mexay
KMIUKOH U 3aJHEeMpoXomgHOll AMKOH HMeeTcd KNoakaabHad (3amHe-
1IPOXOOHAA) MIACTHHKA (MeMOpaHa), Takxke AByxchoitHas. IMepenuss
{poTo-TI0oTOYHAA) MeMOpaHa MpPOpHIBAETCA Ha 4-i HeAcne pa3sBUTHS.
lHa 3-M MecsiLe MpopbiBaeTcs 3aHAA (3aaHETIPOXOAHAs) MemMOpaHa.

B pesynrtaTe M3rnbGanms Texo 3apodbilia OKa3bIBAETCS OKPYXKEH-
HBIM COAEPXKHMbIM 8MHHOHA — AMHHOTHYECKOH XHMIKOCTBIO, KOTO-
Pas BHITIOAHAET POMb 3aiINTHON Cpeliel, MPEMOXPAHAKNLSH 3apombii

OT HOBPEXIEHHH, B NEPBYID OoYepedb MEXAHWYECKHX (COTPACCHHA).
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JKenToUHbI MEeIIOX OTCTAET B POCTE M HA 2-M MECSILIE BHYTPUYTPOO-
HOTO Pa3sBUTHI HMeeT BHX HeGONBIIOro Meloyka, a 3areM ToNHO-
CTBHIO peAyuMpyercd (kcdesaeT). BpiouHof creGenek YUTHHAETCA, CTa-
HOBUTCS OTHOCHTENIEHO TOHKNM H B JANBHEHIIEM TIONydaeT Ha3BaHUe
HYNOYHO20 KaHANUKA.
B TeyeHue 4-if Hemeny pa3BUTHA 3apOJBILIA TIPOJOILKACTCH TH(D-
(bepeHLMpPOBAHAE €TO ME30NEPMBI, Hauapelica Ha 3-i Henene. Hop-
canbHas 4YacTh ME30NEPMH, PacIONOXeHHAd Mo GOKAM OT XOpAM,
o6pasyeT ApHbIE YTONEHHBE BLICTYIIN — comume. COMHTHI CCTMEH-
THPYIOTCS, T.¢. JEAATCA Ha MeTaMepHbIE y9acTKH, [ToaToMy nopcanib-
HYIO YacTh ME30EPMBbl HA3LIBAIOT CErMEHTHpOBaRHON. CermeHTalns
COMUTOB MIPOUCXOAUT TIOCTENIEHHO B HATIpaBleRMHA cniepenu Hasan, Ha
20-i1 nerb pa3BUTHS 06pasyerca 3-1 mapa COMHTOB, K 30-My AHIO HX
yxe 30, a Ha 35-i1 meHb — 43—44 naps1. BeHTpanbHas! 4acTb ME30IEP-
Mbl Ha CerMeHTH He noapazuencHa. OHa o0pa3yer ¢ KaxXaoH CTOPOHH
fBe [TACTUHKH {HeCerMEHTHPOBAHHYIO YACTh Me30JCPMEI). Menuanb:
Hag (BHClIepanbHag) MUIACTHHKa PUIAEXKHT K 3HTOAEPME (TICPBUYHOM
KHIIKE) M HA3LIBACTCA craanxwonaeepol. JlareparsHas (HapyXHaq) 1wia-
CTWHKA TIPUJICXUT K CTEHKE Te/a 3apolblllia, K SKTOAEPME, U TTOJy4H-
na HasBaHWe comamonseepsi (pUc. 3, CM. LB, BKI.). U3 criulaHxHO- W
COMATOTUIEBPH PA3BHBAIOTCA SMTUTENHATBHBLH IIOKPOB CEPO3HEIX 060~
nodek (Me30TeNnuii), a Takxke cOGCTBEHHAN TUTACTHHKA CEPO3HBIX 060-
JIOUEK U MOACEPO3Hasd OCHOBA. Me3eHXHMa CIUIAHXHOIVICBPH! HACT TaKXKe
Ha TIOCTPOEHHE BCEX CIIOEB NMMLIEBAPUTEAEHON TPYOKH, KpoMe 3MuTe-
JIMA H Kenes, XoTopbie hOpMHPYIOTCA N3 3HTOAEpMEL. [1pocTpadHcTBO
MEXIY ITRCTUHKAMM HECETMEHTHPOBAHHOW 4acTH ME3O0NEPMEL Tpe-
BpaI@eTcsl B [ONIOCTh TEA 3apONbIIA, KOTOpas ITOAPA3NAENseTca Ha
OpICUIMHEHYIO, [IEBPATBHYIO ¥ MIEPHKAPAHANbHYIO NONOCTH.
MesonepMa Ha TPAHHLIE MEXIY COMUTAMH H CTLIAHXHOTIIEBPOH 06-
pasyet wechpomoms: (CETMEHTAPHBIE HOXKH), H3 KOTOPHIX Pa3BHBAIOTCS
KaHaMbLbl NEpBHYHOM NOYKH, MONOBbIE Kee3kl, M3 fopcanbHoi yacTi
ME30ZEPMbl — COMUTOB — ofpa3yeTcs TpH 3a4arka. [lepexHemMennans-
HEIL Y4aCTOK COMHTOB {(cKaeponmiom) MBET Ha MOCTPOEHUE cKeneTHol
TKAHM, BAOUICH HAYANO XPAILAM M KOCTAM OCEBOTO CKeJeTa — Mo3B0o-
HoYHMKA. JlarepaTbHee HETO JIEXKUT MUOMOM, H3 KOTOPOTO Pa3BHBAETCs
cKeJIeTHas MycKyaaTypa. B sagHenaTepalbHOR YaCTH COMWTA HAXOMMTCS
Y4acTOK — OepMamoM, ¥3 TKaHH KOTOpOTO 0GpasyeTcst COSAHHUTEND-
HOTKAHHAA OCHOBA KOXU — JEpPMAa.
B rooRHOM OTHEE HA KaXIoH CTOPOHE 3apONbiliia H3 3KTONEPMBI
Ha 4-it Hegene GOPMHMPYIOTCH 3aYaTKH BHYTPEHHEro yxa (BHauane
CNYXOBHIE IMKM, 3aTEM CAYXOBRIC TTY3BIDbKH) U OyayiInp XpycTanHk
rnasa. B 5To xe BpeMs NEPeCTPanBAIOTCA BUCUEPATIbHbIE OTACNbL TO-
JIOBHI, KOTOphie BOKPYT POTOBOU GYXTEI 06pa3yioT TOOHEIH W BepXHE-
yesocTHbie OTPOCTKH. K3anu (KaynaapHee) 3THX OTPOCTKOB BMAHBL

12

KOHTYPBI HIXKHEYCTIOCTHOM H TTONBA3BIMHOMN (THOMAHOM) BHCLIEPAIID-
HOM Oyr.

Ha nepennelt noBepXHOCTH TY/OBMINA 3apoAblilia BUIHHK BO3BbI-
IeHNA: cepaedHbld, a 33 HHM — MeuYeHOUYHHBH Gyrphl. YraybaeHue
MEXIY 3THMHU OYyrpaMH yKashlBaeT Ha MecTo 00pasoBaHHs MONepey-
HOM NEPEropofky — OZHOTO U3 3avaTKoB amadparmsl. KaynanbHee
NEYCHOMHOro Oyrpa HaXoQWTCA OpIOIIHOM cTebeneK, comepxXammii
KPYIIHLIC KPOBEHOCHBIE COCYABI ¥ COETMHSIIOIWI IMOPHOH € TINALEH-
TOH (NMyMOYHLIA XaHaTHK). JINHHA 3aponbillia K KOHITY 4-if HepeTH paB-
Ha 4—3 MM.

B nepuoxn ¢ 5-ii no 8- negemo XK3HH HMOPHOHA MPONOILKAETCA
¢$OpMHUpPOBaHHE OPraHoB (OpraHOreHe3) U TKaHe# (rucToreHes). Bro
BPEMsl DAHHEIO PasBHTHA CEpllia, JNETKMX, YCAOXKHEHHE CTPOSCHHS
KHIIEYHOW TPYOKH, (DOPMHUPOBAHMS BHCLEPANBHBIX AYT, 06pa3oBa-
HHE Karicys1 OpraHoB 4yscTB. HepeHas TpyOKa NOJHOCTBIO 3aMbIKACT-
€A U paclINpAETCSl B rONOBHOM oOrAene (OyoyliHii roioBHONH Mo3r).
B Bospacre okono 31—32 aueit (5-1 Hemens) ANHHA 3apOIHILa paBHA
7,5 MM. Ha ypoBHE HUXKHBX mIEHHLIX U 1-1'0 TPYIHONO CErMEHTOB Tela
NOABAIOTCA IVIABHHKOBONOAOGHLIE 324aTKH (MOUKH) pyk. K 40-my
JHIO 06pasyioTCa 3a4aTKy HOT.

Ha 6-it Hemene (TeMeHHO-KOMYMKOBASL JUIMHA 3apofbliua — 12—
13 MM) 3aMETHBI 3aKJIANKH HAPYXHOTO ¥Xa, C KOHIA 6—7-if Hegem —
3aKNANKH MalbLEB PYK, a 3aTeM HOT,

K xouny 7-it Hemenn (LmuHa 3apoabima — 19—20 MM) HauMHAIOT
(opMupoBaTLCS BeKH. brarogaps sToMy rmasa o6pucoBbiBaloTes 60-
aece yetko. Ha 8-it Henene (anuHa sapoapitia 28—30 MM) 3aKaHYMBa-
€TCA 3aKnmagkKa opraHoe sapoapiiua. C 9-if Hegenwu, T.e. ¢ Hayana 3-ro
Mecala, 3apobit (TEMEHHO-KOMIUMKOBas MIHHa 39—41 MM) npuHu-
MaeT BHJX Y€JIOBEKA M HA3BIBACTCA ILIOMQM.

Hauunas ¢ Tpex Mecsmen M B TCUCHME BCEro ITONHOTO MEpUHoOla
MPOUCXOAST AanbHEeHIIME PECT U PasBUTHE OOPA30OBABIIMXCA OPra-
HOB M JacTeii Tei1a. B 310 e BpeMst HauuHaeTca anddepenumpora-
HHE HApYXHBIX ITOMOBHX OPraHOB, 3aKAaabIBalOTCA HOTTH Ha ITaJIbLAX.
C romua 5-ro mecana (11HHa 24,3 cM) CTAHOBSTCA 3AMETHRIMK OpPOBH
H pecHHUbL Ha 7-M Mecane (mna 37,1 ¢M) OTKpLIBAIOTCS BEKH, Ha-
YMHAETCA HAKAIUIMBATLCA XUP B MOAKOXKHON Knetyatke. Ha 10-M mMe-
csme (UtiHa 51 cM) nron poxpaercA.

Kpumuneckue nepuodo: onmozenesa. B nponecce NHANBAZYATHHOTO
Pa3sBUTHS HMECIOTCH KPHTHHECKME MEPHONBI, KOrA MOBbLILIEHA YyB-
CTBUTENIFHOCTE PA3BHBAIOLIEIOCS OPTAHM3Ma K BO3AEHCTBHIO NOBpEX-
Aarowpx (hakTOpPoB BHELUHEH M BHYTpeHHel cpenpl. BRInensioT HeCKOIb-
KO KPMTHICCKHX TEPHOOOB pa3eHTHA. TakuMH Haubonee omacHbIMH
NEePHOJAMH ABNAIOTCA: 1) BpeMA pasBUTHS TIONOBLIX KJIETOK — OBOIe-
He3 H cepMaToreHes; 2) MOMEHT CAMIHHA HOMOBHX KIETOK — OILIO-
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NOTBOPEHHE; 3) HMIIAHTAUMA 3apoabima (4—8-¢ cyTKn aMOproreHe-
3a); 4) GOPMHPOBAHHE 32YATKOB OCEBBIX OPTaHOB (r0JI0BHOIO U CIIHH-
HOTO MO3ra, NO3BOHOYHOTO CT0/104, NEpBHYHONW KWINKH) U GoOpMH-
POBaHME ILIALEHTH (3—8-1 HeeNid pa3BUTHA); 5) cTagms YCHICHHOTO
pocTa TooBHOTO Mo3ra (15—20-4 Henena); 6) dopMuposaHue GyHK-
IMOHAIBHBX CHCTEM Opravu3IMa U IHgupepeRIMPOBAHUE MOYENONO-
Boro ammapata (20—24-1 Hemend TIPEHATANBHOIO Nepuoaa); 7) Mo-
MEHT POXIcHHS peGeHKa M NEpHOA HOBOPOXISCHHOCTH — fepexoa K
BHeyYTpOGHOH XH3HH; MeTaGonHdyeckas M (PYHKUHOHANBHAA axanTa-
uMs; ) mepHol paHHEro W MEpBOTO JeTcTBa (2 roga — 7 yeT), Koraa
3akaHYMBaeTCA GopMIpOBaHHE B3aHMOCBS3ei MeXIy opraHaMH, CHC-
TEMaMH ¥ aNMmapaTaMH OpPraHoB, 9) MOAPOCTKOBHIA BO3pacT (1eproA
MONOBOro CO3PEBAHHN — ¥ MAIBYHKOE ¢ 13 mo 16 Jert, y AeBOYeK —
¢ 12 o 15 ner). ONHOBPEMEHHO ¢ GRICTPHM POCTOM OPraHOB IIONOBOH
CHCTEMBI AKTHBHIHAPYETCS. SMOIMOHANLHAA AEATEBHOCTD.

Bonpochk Ald MOBTOPEHNA H CAMOKOHTpPORA:

1. Ha30BHTE NepHoAr BHYTPUYTPOOHOTO PA3BHTHA YENOBEKA,

2. Yem cmpeaensierca non Gyayiero pebeHka?

3. Korna u u3 XKakHMx KIeTOK 0bpasyiorea s3MGprobnact u Tpododnact?

4. Yo coboif IpeACTaBIAOT 9TH CTPYKTYPRI?

5. Kakoe o0Bpa3oBaHHe HasHBAKT HECETMEHTHPOBAHHOM YACTRIO ME30Iep-
Mb1? Yto B3 Hee obpasyerca?

6. Kaxue opraHel pasBHBAiOTCS W3 SHTONEPMBI, ME3OAEPMEL, JKTOEPMbI?

7. Kaxue opraHu! 3apoinila HaskBaloT oceBbMn? Koraa ¥ #3 4ero oHM
obpasyiores?

8. HazoBHTe BpemMA KPHTHYECKHX NIEPHONOB PAIBHTHA 3apOAbIILA.

ITOCTHATAJIbHBIA OHTOTEHE3

Cpasy noc/ie poXAeHHS HACTYNACT NEpUod, Ha3biBAEMHBI Hepuo-
JIOM BOBOPOXKIEHHOCTH, OCHOBAHWEM Uil 3TOTO BHUICNCHHS CIYXHT
TOT (DAKT, ¥TO B 3TO BpeMsi MMEET MeCTe BCKapMiiMBaHUE pebGeHKa
MoNno3nBoM B TedeHne 8— 10 mHeil. HoBopoxmeHH»le B Ha4allbHOM
NEepHONe MPUCTIOCOONEHMsI K YCIOBHIM BHEYTPOOHOM XU3HU pasae-
JISTIOTCS TI0 YPOBHIO 3pefIOCTH HA JOHOMIEHHBIX K HEAIOHOMEHHBX. BHyT-
PHYTPOOHOE pasBUTHE TOHOIIEHHHMX AeTel anwics 39—40 Hen, Heno-
HomreHHRX — 28—38 nen. TIpu onpeleieHHH 3peIOCTH YUMTRIBAIOT HE
TOJBKO 3TH CPOKH, HO M Maccy (BeC) Teia TIpH POXACHUH.

JIOHOIIEHHBIMI CUHTAIOTCA HOBOPOXIEHHBIE C MACCOH Tela He
menee 2500 r (mpu paMHE Tena He MeHee 45 ¢M), 4 HEAOHOIMIEHHH -
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MM — HOBOPOXAECHHbIC, HMEIOLHE Maccy Telia MeHbline 2500 r. Kpome
Maccel H JIMHH, YYHTBHIBAIOT M APYTHE pasMephl, HANpUMep O0XBaT
TPYAH B COOTHOUIEHHH ¢ AMTHHON TeNa H 00XBaT TOMOBLI B COOTHOILIE-
HUH ¢ 0O0XBaTOM rpyaH. CuMTaercsd, 4To 0OXBAT PYIH HA YPOBHE CO-
CKOB gomxeH ObiTe Oompire (L5 miHHB Tena Ha 9—10 cm, a of6xBat
rofosel — Gonbine oHxpara rpyaw He Oonee yeM Ha 1—2 cM.

Cneayiomuit siepHon — Fpyamol — rpomonxkaercs 4o roja. Havano
9TOTO MEPUOIA CBA3AHO C MEPEXOAOM K ITHTHHIO «3PEIBIM» MOTOKOM.
Bo Bpems rpyoHoro nepHoaa HaGniomaeTcs HauGOABIIASA MHTEHCHB-
HOCTB pOCTa, MO CPABHEHUKD CO BCEMH OCTANRHBIMH NTEPHONAMH BHe-
yIpoOHOil! XXU3HU. JITMHA TeNa YBeTHYHBAETCH OT POXISHHA A0 roJia B
1,5 pasa, a macca Tena yrpanBaerca. C 6 Mec HAYHHAIOT IPOPE3bIBATE-
¢Sl MOJIOYHbIe 3yObl. B rpyIHOM BO3pacTe SIPKO BHIpAXEeHa HEPaBHOMED-
HOCTb B pocTe Tena. B nepBoM NOMYTONMY IPYAHEIE AETH PACTYT OBICT-
pee, 4eM BO BTOPOM. B Kax oM MecAlle NepBoro Mojia XU3HH IMOARTAIOTCA
HOBbIE MOKA3aTeNH pa3BuTHA. B nepBhiif MecAl peGeHOK HAYWHAET YJTbl-
faTbca B OTBET Ha 0OpallcHUe K HEMY B3POCHEIX, B 4 MeC HACTOMIHBO
TEITAETCH BCTATE HA HOXKHU (HPH NOMIEPXKKE), B 6 MeC MHTACTCA TIOR-
3aTh HA YETBEPEHBKAX, B § — Je/IaeT MOMLITKH XOIHTh, K rony pebe-
HOK OORIYHO XOJIHT.

Iepuon pammero nerersa 4mres oT 1 rona Ao 4 net. B Konue sropo-
ro roia XHM3HU 3aKaHINBAeTCA TpopesnBanane 3y0oB, Iocne 2 ner ab-
CONMOTHEIE H OTHOCHTENbHEIE BEJTHIHHBI TONHYHEBX MIPHPOCTOB pasMe-
POB Tena GHICTPO YMEHBIUAIOTC.,

C 4 leT HauMHAETCS TIEPHO/ MEPBOTY ACTCTRA, KOTOPHIH 3aKaHYHBa-
etcd B 7 eT. HauuHag ¢ 6 €T OABIIIOTCA MTEPBhIE TOCTOSHHEIC 3y0hi:
nepebiil MoJsAp (GoMbllod KOpEeHHOH 3y6) H MeAHANBHBIN pe3ell Ha
HHXHEH YeNKCTH.

Bo3spacr ot 1 roga ao 7 fieT HA3BIBAIOT TAKKE TIEPUONOM HEHTpab-
HOTQ JETCTBA, NOCKONBKY MaJIBMHKHM M HeBOUKH IIOYTH HE OTIHYAIOT-
Ca IpyT OT Apyra pasMepaMH H dopMoit Tena.

[lepuon sTOporo mercTea MIMTCA ¥ MaabuMkoB ¢ 8 a0 12 jerT, y
AcBouek — ¢ 8 ao 1] ner, B 370T nepHoj, BLIABIAIOTCA MOJOBBIE PAITH-
Yus B pasmepax M (popMe TeNa, a TAKKE HAYMHACTCA YCHICHHHH pOCT
Tejia B AIHHY, TeMNH pocTa ¥ ASBOYEK BHILE, YeM Y MATBYHKOB, TAK
KaK TIONOBOE CO3PEBAHHE ¥ JEeBOYEK HAUHHACTCA B CpeIHEM HA Apa
rofa paHblle. YCHIEHHE CEXPEIHH TIONOBHX TOPMOHOB (OCOOCHHO Y
JeBoYeK) o0YCIOBNHBAST PA3BHUTHE BTOPHUHBIX JIOMOBHIX NMPH3HAKOB,
INMocnesoBaTeIbHOCTD NOABICHHS BTOPHYHBIX NIO/IOBHX NPU3HAKOB J0-
BOJILHO NIOCTOSIHHA. Y geBoYcK BHAYANE (DOPMHPYIOTCA MOJIOYHbBIE Xe-
JIe3b1, 3aTeM TOSBILTIOTCS BOJIOCH HA J100Ke, IOTOM — B MOAMHILIeY -
HBEIX BOaguHax. Marka ¥ BRaratHile pasBHBAKOTCA OJHOBPEMCHHO €
bopMUpOBaHHEM MOOYHBEX Xeie3. B ropasno Mensineil cteneHs mpo-
LECC TIOIOBOrO CO3PEBAHHA BHIPAXEH Y MANBYUKOB. JIMIIB K KOHLIY
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3TOTO NIEPHOAS ¥ HUX HAYHHACTCA YCKOPEHHRIA pOCT AHYEK, MOLLIOH-
KH, a 3aTéM — IOJIOBOTO WICHA.

Crnepyloliiii nepuos — NOAPOCTEOBMIE — Ha3bIBAETCH TaKKe M-
PVOZIOM {10JIOBOTO CO3PEBAHHA, HIH MyGepTaTHBIM HepuoloM. OH mpo-
JIO/DKAaeTCA Y MATbYHKOB ¢ 13 Ao 16 net, y nesodek — ¢ 12 go 15 aer.
B 310 BpeMs HaGnlonaeTcs nanpHeilllee yBeIHUEHHE CKOPOCTeH poc-
Ta — NMyGepTaTHLIA ¢KAaYOK, KOTOPLIH KacaeTcd BCeX pa3sMeEpOB TeJld.
Hau6onbiitye npuOaBKA B AJIHHE Teja Y JEBOYESK UMEIOT MECTO MEX-~
ay 11 u 12 romamu, mo Macce Tena — Mexnay 12 m 13 rogamu.
¥V ManbunkoB npubaexa B WikHe HaGmiogaeTcs Mexay 13 u 14 roga-
MH, a prbaBKa B Macce Teaa — Mexay 14 n 15 rogamm. Ocobento
BeJHKa CKOPOCTBE pocTa HNHHBI TENa ¥ MAIBYHKOB, B PE3yiabrare
yero B 13,5—14 aet oHH OGTOHAIOT A€BOYEK MO INHHE Tena. B caa3n
¢ NOBHITeHHEM SKTHBHOCTH TMHOTANAMO-THIOQH3ApHOH CHCTEME]
bopMHpYIOTCA BTOPHYKbIE NOJOBLIE IPH3HAKH. ¥ BeBOYEK NPOLOI-
KaeTcd pasBMTHE MOJOMHBIX Xeje3, HabmiogaeTcs pocT BOJOC HA
Ao0ke n B NOOMHILCYHBIX BnagusiaXx., Haubonee yeTKUM nokasare-
JIEM IOJIOBOTO CO3PEBAHHY XEHCKOTO OpraHH3Ma ABISETCA NepBas
MeHCTpYaLIHA. -

B noapocTKOBEIH fIepHO/ MPCUCXOIHT HHTEHCHBHOE NOJOBOE CO-
3peBaHHe MaNbuHKoB. K 13 Tomam y HUX MPONCXOOHT N3MEHEHHE
(MyTallHA) rojnoca ¥ TOSBIACTCd BOJOCHI Ha Jobke, a B [4 jer
MOSIBIIAIOTGA BOJOCH B TMOAMBILIEYHEIX BOaguHax. B 14—15 mer y
MATbMHUKOB [IOABAIOTCA NEePEble NOLMICUHN (HENPOU3IBOIbHEE W3-
BEPXEHHA CNIEPMBI).

Y ManbuKKoOB, IO CPABHEHHIO ¢ JEBOUKAMH, BOJiee IPOMOIIKUTE/IEH
nyGepraTHBI SIepUel M CHITbHEE BBIPAXXEH NyOSpTATHBIA CKA4Y0K POCTA.

IOnomeckRii BO3PACT NMPOAOMKAETCA Y OHOMIEH ot 18 g0 21 rosa, a
y geBywiek — ot 17 go 20 sner. B ator nepHon B OCHOBHOM 3aKaHYH-
BAIOTCA TIpoUece pocTa U (PopMUPOBaHHE OPraHH3Ma W BCE OCHOB-
Hble pa3MepHbIE MPH3HAKH Tela AOCTHTAKT AeHHHUTHBHON (OKOH-
YATENLHON) BEJIMYHHBL

B oHolIeckoM Bo3pacTe 3aBepuiaercsi (GOpMHPOBaHHE TOOBO
CHCTEMBI, CO3peBaHHE PENPOAYKTHBHOH hyHKIUHH. OKOHYATENIbLHO YC-
TAHABAKBAIOTCA OBYJIATOPHbIE UHKAEI ¥ XXSHIUMHELL, PHTMHYHOCTE CEK-
PeUMH TECTOCTEPOHA M BHIPabOTKa 3peiioll criepMH ¥ MYXYHHEL,

B spenom so3pacte (bopMa M CTPOEHHE Tella U3MEHsIOTCA Mato. Mexay
30 1 50 rogaMu LTHHA Tena OCTACTCH IMOCTOSTHHOM, a MOTOM HAYMHAST
YMEHBILIATECA. B mOXEHAOM H crapueckoM BO3pacTe MPOHCXOAAT OCTe-
[IEHHBIE HHBOJIIOTHBHEIE H3MEHEHHsI OpraHH3Ma.

Huousudyassune pazsuyus B IpoLiecce pocTa N PasBUTHA MOTYT Bapb-
HPOBATLCA B IIMPOKHUX sipedenax. CyluecTBOBaHHE HHIUBHAYATLHEBIX
KoJieGaHMi IPOLIECCOB POCTA H PA3BHTHA MOCTYXIWIO OCHOBAHHEM J14
BBEAEHMS TAKOTO OHATHA, KaK O HONOTrH4decKHUH BO3pacTt,
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WIH BO3pPAacT PA3BHUTUSA (B OTIHYHE OT MACTIOPTHOLO BO3-
pacTa).

QCHOBHBIMH KPHTEPHSIMM OHOJOTHYESCKOTO BOIPACTa CYHTAIOTCH:

1) «cKeneTHas 3peaoCTh» (MOPAOOK M CPOKH OKOCTCHEHUA CKe-
neta);

2) «3ybHad 3penocTb» (CPOKH MPOPE3HBAHAL MOJOYHBIX U 10CTO-
AHHBIX 3y00B);

3) creneHs pasBUTHsA BTOPWMHBIX MOJIOBBIX MPHAHAKOB. [na Kaxnoro
U3 3THX KpMTepHeR GHONOMMYECKOTO BO3PACTa — «BHELIHET0» (KOXHBIE
MOKPOBHI), «3yGHOTO» H «KOCTHOTO» — pa3paboTaHbl OLIEHOYHEIE INKA-
Jibl H HOPMATHBHEIC TAGJHIIB, (O3BOJISIOIHE ONPESACTUTD XPOHOIOTH-
yecKMii (AACTIOPTHRI) BO3pacT Mo MOPGONOTHUECKIM OCOOCHHOCTSIM.

®axroph, BIHAIOLIME HA HHAKBHAYAIbHOE Pa3BHTHE (OHTOIrEHEs),
NOAPa3ACIAIOTCA HAa HaCNeACTBCHHBIE M cpeloBble (BIMSAHHE BHEHIHEH
CpPeIH).

CTeneHb HaCEACTECHHOTE {TeHETHYECKOTO) BIITHAHAA HEONHHAKOBA
Ha pa3HBIX 3Tanax pocTa M pasBuTHA. Bo3aeicTeHe HacleACTBCHHBIX
(akTOpPOB HAa TOTA/NBbHBIE pa3MepHl TeJla YCHAMBAETC OT MEPHOIa HO-
BOPOXACHHOCTH KO BTOPOMY JETCTBY C NOCHENyIOIUM ocrabnexnem
K 12—15 rogaM.

BrustHue daxropos BHEWHEH cpeabl Ha mpouecch Mopdodysk-
[HOHAILHOIO CO3PEBAHHA OPTAHU3MA OTYETITHBO TPOCIICKMBACTCS HA
MpHUMepe CPOKOB MeHapxe (MeHcTpyanus). HcenelopaHNd NpoLeccos
pOCTa ¥ AeTeli M MOAPOCTKOB B PAa3zIMYHbLIX reorpamuecKHx 30HaX
[OKA3aJ1, YTO KIMMATHYECKHE GAKTOPE MOYTH He OKA3LIBAIOT BIIMS-
HHE HA POCT M Pa3BHTHE, eCNIN YCIOBHA OOHTAHHS He ABNAIOTCA SKCT-
peMAbHLIMA. AJANITALINA K SKCTPEMABHEIM YCIOBUAM BhISKIBAET CTONb
rayGoKyo mepecTpoiiky GYHKIMOHUPOBAHHA BCETO OPraHH3Ma, 4To
HE¢ MOXET HE CKa3aThCSl Ha IIPOLIECCAX pocta.

Cpely pa3MepoB Tea BHACIAIOT ToTambHbie (OT &p. totdl — uern-
KOM) W TIapuuanbHble (OT JIaT. pars — 4acTh). ToTanbHB € (OG-
NHe) pasMepH TeJa— OCHOBHBbIC ITOKa3zaTean GpH3NYecKOTO
pasBUTHA Yenobeka., K HUM OTHOCATCA MJIMHA M MAcca TEMa, a TakKe
obxpartpyar. lMapuunanbHEHEe (MACTHYHHE) pa3MepH
T eJl a ARIAIOTCA ClaraeMBIMHE TOTAJIBHOLO pa3sMepa B XapaKTepH3yIeT
ReTHYMHY OTACABHBIX Yacreil Tena.

Pa3Mepsl Tena onpeaesioresd MpH aHTPOIOMeTpU4ecKHX obceno-
BaHWAX PA3AHYHBIX KOHTHHTCHTOB HACEICHHA.

BONbUTHECTBO AHTPOIIOMETPHIECKHX TTIOKa3aTeNelf HMeeT 3HATHTS Ib-
Hbi¢ MHEMBUAYANbHEIE KoneGanuA. B Tabn. 2 npuBeleHEl HEKOTOPhIE
yCpeaHeHHble aAHTPOMOMETPHYSCKHE MOKA3aTelH B MOCTHATARBHOM
OHTOTEHE3E.

IMponopunK Tena 3aBHCAT OT BO3pacTa H Nofia yelopeka (puc. 4).
JAuHa Tena W ee BO3PACTHHIC W3MEHEeHUs], KaK NPAaBUIO, HHIMBHIY-
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anbHbl. Tak, HaTIpUMep, PasTHYHA B ITHHE TE/1a HOBOPOXIEHHEIX TIPH
HOPMAanbHOII M0 CPpOKaM GepeMeHHOCTH NeXaT B ipenenax 49—54 eum.
Haubomsnurmit IpHpoCcT IMHEI Tela JeTell HabMOJAeTCA Ha TEPBOM oIy
XH3HHM H COCTABIACT B cpenteM 23,5 cMm. B nepnox ot 1 mo 10 jger 310T
TIOKA3aTeNb MOCTENREHHO YMEHELIaeTea B cpeaHeM Ha 10,5 — 5 ¢M B roa.
C 9-neTHero Bo3pacTa HAYHHAIOT TOABISITLCH IONOBHE PA3THYNL B
CKOpOCTH pocTa. Macca Tena ¢ NepBHIX DHEH XH3HH M IPHMEPHO IO
25 ner y GONBUTHACTBA JIIOACH TIOCTENEHHO YBEAHYHMBAETCH, 4 3aTEM
octaerca 6e3 usmeHenwmit, Hocne 60 net Macca Tena, Kax NpaBuio,
HaYWHKaeT HOCTeNeHHO YMEHBIIATECSA, ITIABHBEIM 00pa3oM B pe3yasTaTe
aTpohHUECKRX MIMCHCHHA B TKaHAX H YMEHBIUCHHA CONEPXKAHUA B
HUX Boabl. O61as Macca Tena CKIANABIBAETCA H3 PAAA KOMITOHEHTOB:
MAacCHhl CKEAETA, MYCKYAATYDPEI, XXUPOBOM KIETIaTKH, BHYTPEHHHX Op-
[AHOB H KOXH. Y MyXJYHH CpeqHAT Macca Tea 52—75 KT, ¥ XEeHIIHH —
4770 xr.

B noxunnom u crapyeckoM BO3PacTe MPOCHEXKHBAIOTCA XapaKTep-
HBIC H3MEHEHMA HE TOJNBLKO Pa3sMEpPOB W MACCH TeJa, HO H €ro CTpoe-
HUA;, TH H3MEHEHMHA WU3Y4acT CTMEUHANbHAS HAyKa FepOHTONOIHA
(gerontos — cTapHK).

Cruenyer 0cobo MOAYEPKHYTh, YTO AKTHBHBINH 06pa3 XKH3HH, pery-
JIPHBIE 3AHATHA (PH3NYECKON KyNbTYpoil 3aMeiifioT MpoIeceH CTa-
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Puc. 4. UsmMeHeHHs NPONOPLMIT OTAECIOB TENE B TPOIECCE POCTA YENOREKA.
KM — cpeanas amansg, Undpbl cnpasa MoKasHBAKT COOTHOIEHHS YacTel
TeNa ¥ AeTel B B3pOCHbIX, UNGPL BHU3Y — BO3pPACT
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Henp3a He orMeTHTD, ¥TO 3a nocmeaHue 100—150 ner oTMeuaer-
¢ 3aMeTHOE YCKOPEHHE COMATHYECKOTO PasBHTHA M ¢H3uoNOTHYe-
CKOTO CO3DEBaHMA HETeHl H MOAPOCTKOB — axcenepauust (OT Nat.
accelerdtio — yckopenue). JIpyroit TepMHH s 0603HAYCHMA TOM Xe
TEHACHUMH — <«3IOXANBHBIN COABHI». AKCEJIEPaLHs XapaKTepH3yeTCs
CJIOXHBIM KOMIUIEKCOM B3aMMOCBA3aHHLIX MOP(hOJIOTHYECKHX, PHIH-
OJIOTHYECCKUX H TICHXHYECKUX ArieHH. K HacTogmeMy BpeMeHn onpe-
JeNeHBl MopdoorHuecKue NoKa3aTeu aKCceaepalmm.

Tak, BNUHA Tesa AeTell NpU POXEESHHM 3a nocaeamue 100—150
JIET YBETHYWIACH B cpeaHeM Ha (,5—1 cM, a Macca — Ha 100—300 T,
3a 910 BpeM# YBETWYMIACh H MacCa IVIALEHTR Y MaTepH. OTMedaerca
H Gonee paHHee BHLIDABHMUBaHHE COOTHOLIEHMII O6GXBATOB TPYAM H
TOJIOBEI {MeXIY 2-M M 3-M MecAleM XH3HH). COBpeMeHHbIE TOJ0BA-
JIbte AETH HA 5 cM JUIMHHee M Ha 1,5—2 Kr TaAXeNee, 4eM MX CBepCT-
HHKH B XIX B.

AnuHa Tena geTeit KOMIKOALHOIO BO3pacTa 3a HocnenHue 100 aer
yBeJugunach Ha 10—12 cM, a y IWIKONBHHKOB ~- Ha 10—15 cM.

IToMHMO BO3pacTAHUR JIMHBI B MACCHI TeJIA, AKCEJICPallig XapaKTe-
PH3yeTCA YBEMHICHHEM PasMepoB OTACHBHAIX JacTell Tea (CerMeHTOB
KOHEYHOCTEH, TOMIMHE KOXHO-XHUPOBBIX CKTATOK H T.I.). Tak, ypesm-
9eHHe 00XBaTa IPYAM 10 OTHOIHCHHIO K BO3PACTARMIO JAHHEL Tea GEUI0
HeGOomb MM, HacTyTuieHHe CpOKOB MOIOBONG CO3PEBaHMA COBPEMERHBIX
TIOXPOCTKOB NPOMCXOIAT MPUMEPHO Ha OBa rofa paHblle. YckopeHue
Pa3sBHTHA KOCHY/IOCH H IBUrATebHLIX GyHKIIHI. CoBpeMeHHLEe MOXPO-
CTKM OBICTpee Oeraior, Hanbllie NPRITAIOT B IJIMHY ¢ MECTa, GOJbiee
YKCITO pa3 MOATITHBAIOTCA Ha MepeKiIalnHe (TYpHHKE).

BnoxambHLI CABUT (aKCeJCpalMs) 3aTParuBacT BCE 3TAMB Yo~
BEUECKOI XM3HH, OT poxaceHua Ao cmeptn. Hampumep, nimHa Tena
B3POCNBIX Jil0ACH TAKXKEe YBEIMMHBAETCH, HO B MEHbLICH CTENEHH, YeM
y aetedt u moapocTkoB. Tak, B Bospacte 20—25 net LiuHa Tena MyX-
YHH CTajla Gonpile B cpeaHEM Ha & CM.

Axcenepaums OXBaTHIBACT BECh OPraHH3M, OTPAXasACh HA Pa3Mepax
Tesia, POCTE OPraHOB M KOCTeH, Ha CO3PEeBAHMH NOJOBEIX Xeje3 M
CKeeTa. ¥ MyXK9IMH H3MEHEHHS B [IPOLIECCE AKCENEPAlHU BHIPAXEHB
CHJIbHEE, YeM ¥ XKeHIIHH.

MyXusHy 1 XCHIIMHY OTIMYAIOT MONOBbiE NMPU3HAKA. D10 mep-
BHYHEIC NIPU3HAKH (TTOI0BEIE OPraHK) H BTOPUYHEIE (HAIPHMED, pas-
BMTHE BOJIOC HA N00Ke, pa3sBUTHE MOJOYHBIX Xee3, M3MEHEeHHe To-
JIoC2 M Ap.), a TaKKe 0COOEHHOCTH TENOCHOXEHHA, IPOMOPLHH YacTeil
Tena.

Ilponopuuy Tesa 9eIOBEKA BEIYMCHAIOTCA B HPOLEHTAX IO JaH-
HBIM H3MEPeHHA MPOAONBHEX M MONMEPSIHBIX Pa3MEPOB MEXKAY MOTpa-
HHYHBIMH TOYKAMM, YCTAHOBJICHHbIMM HA Pa3IMYHBIX BHICTYITAX CKe-
nera.
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I'apMOHHYHOCTE TIPOTICPLUMIE Te/A SRITACTCA OMHUM U3 KPUTEPHED
MpH OLEHKE COCTOSHUS 3I0pOBbA 4enoBeka. Ilpu nucnponopnuy B
CTPOEHMH TEJIA MOXHO AYMATh O HAPYIIEHHH POCTOBBIX [TPOLIECCOB H
00YCIOBHBIIHX €ro MPHYHHAX (IHEOKPHUHHEIX, XpPOMOCOMHBIX B Ap.).
Ha OCHOBaHHW BBHYHCICHHS HPOTIOPLUNIT TeNa 8 AHATOMUH BBLIEIA-
JOT TP OCHOBHB{X THILA TEJIOCTIOXEHHA YSIOBEKA: Me30MmopPrbiil, Opa-
xumopuwiii, doauxomopdruii. K ME3OMOPHHOMY THITY TENIOCA0XKEHNA
(HOPMOCTEHHMKH) OTHECEHEI TIOAH, AHATOMHYECKHE OCOOSHHOCTH KO-
TOPHIX IPHGINXKAIOTCH K YCPETHECHHBIM NTapaMeTpaM HOPMBI (C yue-
TOM BO3pAcCTa, fIoNa | T.4.). ¥ Jonek GpaxuMopdHOre Tamna Tenocuo-
XeHud (TMNepCcTeHHKH) npeodaasaloT monepeyHHe pasMephl, XOpowo
pa3sBMTa MYCKY/IaTypa, OHHU He 09€Hb BHICOKOro pocra. Cepaie pac-
TOJIOXEeHO NonepedHo 6arogapsa BRCOKO cTofmeh niadparme. ¥ ru-
NIEPCTEHUKOB JIeTKHe folice KOPOTKUe M IIHPOKHWE, NMETNH TOHKON
KUIIKH PacnoJOXeHbi MPEWMYLIECTBEHHO TOPH3OHTanbHO. Jinua
AOMUXOMOPGHOTO THIA TEAOCIOXEHHS (ACTEHHKHN) OTIHYAIOTCS Tipe-
obragaHNEM NpONONBHbIX PasMepoOB, MMEIOT OTHOCHTENbLHO Oosee
JTTMHHBbIE KOHSYHOCTH, ¢5ab0 Pa3BUTHIC MBITILE M TOHKYIO TPOCHOHKY
[OOKOXHOTO XMpa, Y3KNe XocTH. uadparma y HHX pacmonoxcHa
HU¥eE, N03TOMY JeErkKHe IHHHEE, 4 cepilie PpaCcIoIOXKEHO NOITH Bep-
THXansHO. B Tabl. 3 NpHBeaeHb OTHOCHTENBHBIC Pa3MePhI YacTel Tena
y NI0ACH pa3sHBIX TUNOB TEJOCTOXKECHHA.

Ta6anuna 3
Iponopnan Texa

(mo [1.H.BawknpoBy)
Pazmepdl wacTeil A
OTHOCHTENLHO JTHHBL Tema, %
Tun TenocnoxcHus Jauna upusa
Tyn0- ‘ Taza
BHma HOTH PYKH ey
JoauxomopHbit
{acTeHHICCKHiT) 29,5 550 46,5 21,5 16,0
MesomopdbHBIT
(HOPMOCTEHWYECKHIT) 31,0 530 44,5 23,0 16,5
Bpaxumopdhrbiit
33,5 51,0 42,5 245 17,5




CTPOEHME TEJIA YEJIOBEKA

OpraHuaM YeNoBexa TPeACTABAAET COGOM SXUAYIO, CIOXHO YCTPO-
C€HHYIO CHCTEMY, BRINOIHAIOLIYIO MHOTOYHCIICHHBIE M pa3HoO6pasHble
GbyHKLIH. OH COCTOMT H3 KIIETOK, TKAHEH, opranos. OpraHsl, HOCTPO-
©HHBIC H3 TKaHei, 06pa3yioT CUCTeMB] M aNNApATHI OPTaHOB, KOTOPHIE
GOPMHPYIOT LETOCTHBII YeNoBeYecKHil oprasusM. B ocHOBe opranus-
Ma, €10 OPraHOB H TKAHEll JIeXaT KiIeTKH.

KJIETKH: CTPOEHHUE, XUMHUYECKHMIA
COCTAB M ®YHKIUHU

Knrerka — 3T0 HAHMEHBIUAA CTPYKTYPHAS ¥ PYHKUMOHANBHAA ¢IM-
HHUA XHBOTrOo. KneTku Bcex XHMBHX OPraHM3MOB, B TOM JUCIE M Ye-
JIOBEKA, HMCIOT CXOmHOE CTpoeHme. MsyueHue cTpoenus, GdyHKuMi
KJIETOK, HX B3aUMOAECHCTBUA MeXay cO00H — OCHOBa K MOHHMAHHIO
TaKOTO CMOXHOTO OPTaHU3Ma, KaK JeoBeK. KireTka akTHBHO pearn-
PYeT Ha pa3/ipaXeHMs, BHITOMHET (PYHKUHMR POCTa H PA3MHOXEHHS;
CnocofbHA K CaMOBOCIIPOM3BEICHMIO H Mepeladye reHeTHYECKON HH-
¢opMmaLm OTOMKaM; K pereHepanyi H NPHCIIOCOBIEHHIO K OKDY-
Xaplueit cpene,

Crpoesine. B opraHusmMe B3pOCIIOro 9e/1oBeKa HACYHTHIBAIOT OKOJIO
200 THNOB KNIETOK, KOTOPHIE Pa3HYAOTC (HOPMOIi, CTPOSHHEM, XH-
MHYECKHM COCTABOM MW XapaKTepoM oOMeHa BewlecTB. HecMoTps Ha
GorbLu0oe pasHOoOOpasHe, KaxIada KIeTKa I000T0 OpraHa NpeICTasis-
er 000 LIENOCTHYIO XKUBYK) CHCTEMY. ¥ KJIETKHU BBITE/ISIOT LIMTOAEM-
MY, WHTOILTa3MY H fApO (pHC. 5).

I{umosemma. Kaxpas KjeTKa uMeeT 0BONOIKY — LHTONEMMY (KIe-
TOYHYI0O MeMOpaHy), OTACAAIOUIYIO COAEPRHMOE KICTKH OT BHEllHei
(BHekneTOUHOM) cpensl. 1luToremMMa He TONBKO OTPaHUYMBAET KIETKY
CHapyxu, HO H o0ecrieduBacT e¢ HEMOCPEACTECHHYIO CBA3b ¢ BHELI-
Hell cpenoii. LinTonemMma BLITONHAET 3aIUMTHYIO, TPAHCTIOPTHYIO (hYHK-
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Puc. 5. YapTpaMHuKpPOCKONHYECKOE CTPOSHHE KIISTKH!
1 —~ muToneMMa {mnasMaTHyeckad MemoOpaHa); 2 — NHHOLMTO3HELIE TMY3bPhb-
K, 3 — meHTpecoMa (KNeTOYHBI eHTp, UHTOLEHTP); 4 — ruanoniasma;
5 — aHmonAa3MaTHYeCKas ceTh (¢ — MeMOpaWsl PHACIUIASMATHYECKON CeTH,
& — puGocomul); 6 — aapo; 7 — CBA3L NEPHHYKIAECAPHOIC NPOCTPAHCTEA ©
NOJOCTAMH SHIOIUIA3MATHYECKOM ceTH; 8 — ANepHEE NOpH; 9 — Anpei-
Ko; 10 — BHYTPHKIETOYHHI ceTdarThili annapar (kommieke Fonnaxu); 11 —
CeKpeTOpHHE BakyonH; 12 — MutoxoHZpHn; 13 — imsocoMbl; 14 — Tpw
noccAOBaTeAbLHbBIE cTaAA (arouuTosa; 15 — ¢BA3b KIeTodHo! 060oI04KA

{unToNeMMBI) ¢ MeMOpaHAMH 3HAONAAIMATHISCKOH ceTH

MM, BOCTIPHHHMAET BO34eHCTBHA BHeNIHEe! cpeabl. Uepes uuToneMMy
Pa3TNYHble MONEKYNbl (YacTHLSI) NPOHHKAIOT BHYTPb KICTKH H W3
KJIETKH BBIXOIAT B OKPYXAIOLLYIO €€ Cpely.

HuTonemMMa COCTORT H3 IHMHAHKX H 5eNIKOBLIX MOJIEKY/l, KOTOPHE
YIEPXKHKBAIOTCA BMECTE € TIOMOIIBIO CAOKHEIX MEXXMOJIEKYIAPHLIX B3a-
HMoleHcTBHA. Baaromapa HM TOTHEPKHBACTCA CTPYKTYPHaA LEAOCT-
HOCTh MeEMOpaHH. OCHOBY IIHTOAEMMEI TAKXKE COCTABIAIOT NNACTH M-
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MONMPOFCHAHOA MPHPOALL (TUNKARI B KOMIekee ¢ Genkamu). UmMest
TOJNIUMHY OKO20 10 HM, HHTONeMMA SBAAETCA caMoil TOJNCTON M3
OHoorHUecKHX MeMOpaH., Y LIMTONEMMEI — MONYNPOHUIIAEMO# 6HONOTH-
YeCKOH MeMOpaHLI — BHIAENAIOT TPH chiod (puc. 6, CM. LIB. BiL.). Hapyx-
HBIA H BHYTPSHHHI riipOpHALHbIE CJI0H 00Pa30BaHBI MOJIEKYTAMH JH -
MHAAOB (MMAMAHbIN GUCAOW) U MUMEIOT TOMUMHY 57 HM. DTH cloK
HEeIIPOHHIIAEMH U1 GOABLUIMHCTBA BOJOPACTBOPUMSBIX MONICKYIL. Mexy
HAPYXHBIM W BHYTPCHHHUM CJIOSMM HAXOOUTCH NMPOMEXYTOUHBI M-
podobHEBLT coi TUNHEHBIX Monekyl. K MeMOGpaHHBIM TUNWIAM OTHO-
CUTCA GonbInas rpynna opraHUIeCKHX BELEeCTs, IIOXO PAcTBOPHMbIX B
Bolie (ruapo(oOHbIE) H XOPOITO PACTBOPHMEIX B OPTAHH4ECKHX PACTBO-
putemsix. B kierouHmx MeMOpaHax npucyTCTBYIOT hochonmnmabt (Tu-
uepotocharuisl), CTEPOUIHEIC NUNWABI (XOJCCTEPUH) H AP,

Junudst cocTapnMoT okono 50 % macchl MIasMaTHYECKOH MeMG-
PaHbI.

JInnuaHEe MONEKYRBI MMEIOT rHAPOGUILHEIE (TOGSIUE BOALY)
roj1I0BKH U ruapodobHele (Soaiuecs BOAR) KOHUbLL. JIMOWAHEIE MO-
JIEKYNBI PacronaraloTcss B LIATONEMME TaKHM OOpa3oM, YTO HapyxX-
HBIA 1 BHYTPEHHHH CoM (IANMIHBIA GuCToi) 06pa3oBaHEbl rOIOBKA-
MH JHITHIHBX MONEKYA, a INIPOMEXYTOYHRIN CTOH — WX KOHLIAMH.

Membpannvie Geaxu Be o0pas3yOT B LMTONEMME CIVIOLIHOIO CIOA,
Benxu pacnonaraiorcs B JHMITHAHBIX COAX, MOTPYXASACH B HHX Ha pad-
Hy1o rmyOuHy. Monekyisr §eN1KOB HMEIOT HENpaBHILHYIO OKPYIIYIO
dopMy H 0BpasyloTCa M3 NONMNENTHIHMX crupanei. TIpK 5T0M Heno-
JIApHBE y4acTKH OCJIKOB (He HecylllHe Ha ceGe 3apanoB), Horarnie
HeHONAPHHIMH AMHHOKHMCIOTAMA (alaHKHOM, BATMHOM, DIHLMHOM,
NeHUMHOM), HOTPYXEHB! B TY 9acTb JTUITNIHONH MeMOpaHLl, rae pacro-
naralorcs rHapoGoOHbIE KOHLIb: IHTHAHBIX MOJCKY/. [TonapHble YacTu
OenkoB (Hecymue 3apsan), Takxe Gorarsle AMMHOKMCIOTAMH, B3aHMO-
IEeiCTBYIOT ¢ TMAPOGHABHNMI FONOBKAMH JAMHAHBIX MOJIEKYIT,

B nutasmMaTtuueckoil MemGpaHe Genkm COCTARAAIOT HOYTH NMOAOBUHY
ee Macchl. Padnyaior TpaHcMeMOpaHHEIEe (MHTETPAIbHEE), NMONYUH-
Terpanbibie H nepudepuueckue Heaku MmemOpannl. [Tepud e p u-
yecKkHue OENKHM pacrmosaraiorcss Ha TIOBEPXHOCTH MeMOpaHHL.
MHaTerpajbHEIe H DOJNYMHTETPaAbHBC OENKH
NOrPYXeHSI B AMITHAHLIE cion. Monexyiel mHTerpanbHbIX GeaKos mpo-
HHUKAIOT Y€P€3 BeCh JIMIIMAHMI c10ofl MeMOpaHRI, a TOAYHHTErPanbHEIS
GeskH norpyxeHsl B MEMOpaHHBIE CROM YacTuaHO. MeM6paHHBIe Gen-
KH, 110 HX 6MONOTHYECKON PO, TIOAPA3AETAIOT HA GEIKH-ePEHOCHH-
KH (TpaHcopTHEIe 6eNikH), Genkn-(hepMEHTH, PELIEITOPHbIE BENKH.

Membpannse yeaesoder NPEACTARIEHE] NOMHCAXAPHARLIMUA LEMOY-
KaMH, KOTOpPhie NMPHKPEIVIEHM K MEMOpaHHBIM OelkaM M JIMITHAAM.
Takne yrnepoabl HA3BIBAIOT INIMKOMPOTEHHAMH N IVIMKOJHITAAAMM.
KomHyecTBO YIICBOAOB B UMTOMCMME U APYTHX GHONMOTUYECKHX MEM-
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GpaHax HeBenMKo, Macca yIeBonoOB B IUIa3MaTHYeCKOA MeMOpaHe
xonednercs ot 2 ae 10 % Maccel MeMGpaHbL. YTI/IEBOABI PacTionaraloT-
¢ HA BHEHHeld MOBEPXHOCTH KJAETOYHON MeMOpaHBI, KOTOpas He
KOHTAKTUDYET ¢ LIMTOIIa3MOM. YIIeBOOH HAa KIICTOYHOMN NOBEPXHO-
cTH obpasyloT HanMeMOpaHHHIA cloff —- TAMKOKAaJ HKC, [IpH-
HAMAIOWHH YUacTHe B NMPOUECCAX MEXKIETOYHOro ysHasaHus. Tom-
IIHHA TIHKOKANMKCA COCTABMACT 3—4 HM. B XHMHUECKOM OTHOLICHMH
TIMKOKATHKC TIpelcTaRIgeT cofoil NIMKONPOTCHHOBBIA KOMIUIEKC, B
COCTAB KOTOPOTO BXOZAT PA3IHYHbIE YIAeBOAH, CBA3aHHBE ¢ Oenka-
MH M JIHNUIAMH.

OyuknuE nIAIMaTHYECKoH Mem6panm. O1Ha K3 BaXHEHLINX PyHK-
uMii HMTONEMMbBI — TpaHCHOpTHaA, OHa ofeciiequBaeT MOCTYILIEHHE B
KIETKY SINTATEIbHBIX ¥ SHEPTETHUECKHX BEILECTB, BHBEACHUE U3 KJIECTKH
APOXYKTOB 06MeHA W GHONOTHYECKH AKTHBHBIX MATEPHANiOB (Cexpe-
TOB), PErYAMPYET NPOXOXACHWE B KITKY H M3 KICTKH PAVIHYHBIX
HNOHOB, MORIEPXHUBAET B KIETKE COOTBETCTBYIoIM pH.

CylecTByeT HECKOIMBKO MEXaHH3MOB /1 OCTYTUICHUS BELIECTB B
KJIETKY M BHIXOAA MX M3 KIETKH: 3T0 Auddy3Hs, aKTUBHEIN TpaHC-
NOPT, 3K30- WIH 3HIOLIUTOS.

Juppghysus — 310 ABMXKEHAE MOJICKYA WIK HOHOB M3 of0JIacTH ¢
BHCOXO# MX KOHUEHTpalne# s o6IacTh ¢ 6oAce HH3KOH KOHLEHTpA-
UMeit, T.¢. IO IPAIMEHTY KOHUEHTpauuK. 3a cuer audxby3nn ocyme-
CTRIAETCA MEpeRoc Yepe3 MeMOpaHBl MoneKyn Kuciopoga (0,) u yr-
aexucnoro rasa (CO,). HOHEI, MOJIEKY/IBL F1I0KO351 M AMUHOKUCIIOT,
XKHPHBIX XHCAOT AnbbyHTHpYIOT Yepe3 MeMOpaHH MeAJICHHO.

Hanpapierne middy3Hd KOHOR OnpeaenseTcd AByMs (HaKTOpaMH:
OMH M3 3THX (PAKTOPOB — HX KOHIICHTPALIMA, 8 APYroi — SIeKTpH-
yecknil 3apsii. HoHsl 06LIYHO NMepeMeiialoTca B 06acTh ¢ NMPOTHRO-
HOJOXHBIMH 3apANaMH 1, OTTAIKHBAACh H3 001aCTH ¢ OZHOWMEHHBIM
3apanoM, 1A dYHIIPYIOT U3 OGNACTH € BBLICOKOH KOHUEHTpalUeH B
o0nacTek ¢ HH3KOW KOHUEHTpatHeil.

Axmuensiii mpancnopm — 3T0 TISPEHOC MONCKYA WIH HOHOB Yepe3
MeMOpaKH ¢ NOTpeGIeHHEM PHEPIUH NPOTHE rPagueHTa KOBLICHTPa~
UMA, DHepTUs B BHAE PACLIETUICHUs aleHO3AHTpHdOoCchopHOi KUCIO-
Tt (ATD) Heobxomuma, YTOOB OOECIICUHRATD ABHXCHHE BELUIECTB H3
cpeanl ¢ Gonee HH3KON HX KOHUEHTpauuei B cpely ¢ 6osiee BLICOKMM
HX conepxaHueM. I1pMMEpOM aKTHBHOTO TPAHCNOPTA HOHOB ABJIACTCS
HaTpuit-kanuensiit Hacoc (Na*, K*-Hacoc). C BHYTpeHHE#l CTOPOHBL K
meMbGpane noctynaior woHsl Na*, AT®, a ¢ HapyxHOH — HOHB K*.
Ha kaxgbie ABa MPOHMKAOLIMX B KNeTKy HoHa K* u3 KieTKM BRIBO-
auTesd TpM MoHa Na*. BeneAcTBHE STOro CoAepXUMOe KIETKH CTaHo-
BHTCA OTPHEATENBLHO 3apsKEHHBIM MO OTHOLIEHHIO K BHEIUHEH cpele.

Mpx 3TOM MEXIY AByMs ITOBSPXHOCTAMM MeMOpaHbl BOSHHKAET pas-
HOCTB NMOTEHLIHAIOB.
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ITepenoc Yepes MeMOpaHy KPYITHBIX MOJIEKY/ HYKICOTAIOB, aMH-
HOKHKCIIOT Y AP. OCYIHECTRIANIOT MeMOpaHHBIE TPaHCTIOPTHEIE 6eAKH. D10
Be/IKM-TIepeHOCUHMKH ¥ KaHanoobGpasylomme 6eakH. beaku-mepeHoc-
YUKH, COSANHAACH C MOJICKYIION MEPEHOCHMOTO BELIECTBA, TPAHCIIOP-
THPYIOT €¢ 9epe3 MeMOpaHy. DToT mpoLecc MOXeT GHTh KaK MacCHB-
HBIM, TaK H aKTHBHBIM. KananooGpasyiomme 6enku dopMupyior
3aM0/IHCHHBIE TKAHEBOH XHEKOCTBIO Y3KHE NOPHI, KOTOPHE NPOHH3EI-
BAKOT JIMMMAHBIH GHCIOH. DTH KaHaNbL MMEIOT BOPOTA, OTKPHIBAIOHIM-
€Cs Ha KOPOTKOE BPEMA B OTBET HA criclndHUecKie MpoLEecChl, KOTO-
PEIE TIPOHCXONAT Ha MeMOpane.

HuroneMMa y9acTByeT Takxke B ROTIOIICHUA M BELACTCHHM KIeT-
KO paaIMyHOro poaa MakpoMOIEKYT M KPYMHHX uactuu,. IIpouecc
TIPOXOXAECHUA Yepe3 MEMOPaHY BHYTPB KJIETKH TAKHX YACTHI MOJYYIL
HasBaHHE 2HA O M T O 3 a, a NIPOLIECC BHIBEICHUS WX H3 KJIeTKH —
3K 30UHTO 3 a. [Ipu 3HN0LMTOSE IWIa3MaTHYECKad MeMOpaHa 06pa-
3yeT BRIMAYHBAHHA HJIH BHPOCTH], KOTOPBIE, OTIMHYPOBLIBASACDH, Npe-
BpalafoTCA B My3bipbKH. OKasaBlinecs B My3bIPbKax 4acTHIUB MWIM
KHIKOCTh 1IEPEHOCATCSA BHYTPE KINeTKH. PazanyaioT Apa THOA 3HACIH-
T03a — (harouMTo3 U AHHOLMTO3. P AT O W KT O 3 (OT rpey. phagos —
TIOXHPAIOIUHIA) -~ 3TO NOIOILEHUE H NEPEHOC B KIETKY KPYTIHbIX
JaCTHL — HAIpMMEP, OCTATKOB NOTHOWINX KNEeTOK, Oakrepuis). TT n-
HOUHTO3 (OT rpey. pino — NbI0) — 3TO NMOMMOWEHHE XUIKOTO
MaTepHaja, KPYITHOMONEKYISPHBIX coeiHeHui. Boabunycereo yac-
THII WK MOMCKYJ, TOMIOMICHHKIX KAeTKOM, 3aKaHYWRAIOT ¢8O IIyThL
B JIN30COMaX, TAE 5TH YacTHIH TepEBAPUBAIOTCS KIETKOH. DK30MIH -
TO3 — 3TO Mpoliecc, oOpaTHHIT HHIOIHTO3Y. B npouecce 3x301KTO3a
COUSPXMMOE TPAHCIIOPTHLIX MJIW CEKPETHPYIOLINX NY3HIPLKOB BbLIe-
JIAETCA BO BHEKJIETOYHOS POCTPAHCTBO. TIpH 3TOM ITy3RIpEKH CNMBa-

I0TCA € TUIA3MAaTHYECKOM MeMOpaHOH, a 3aTeM PACKPHIBAIOTCS Ha e

NOBEPXHOCTH H BHUIAEAAKOT HX COACPXHMOE BO BHEKJICTOUYHYIO CPELY.
Peyenmopnwe @ymcyuu KnetouHo MeMOpaHB OCYLIECTBIAAIOTCA
Gimarogapa GOABIOMY KOJMUYECTBY YYBCTBMTE/ILHBIX OGpa3oBaRMil —
PEUCIITOPOB, MMEIOLIMXCA HA TIOBEPXHOCTH IUTONEMMH. Penernropu
CNocoOHEl BOCTIPHHHMATD BO3ACHCTBHA PA3TMYHBIX XHMHYECKHX H
(pranveckux pazapaxurenci. Peuenropamu, cnocoOGHRIMU pacno3Ha-
BaTh pa3lipaxuTeTH, ABNAIOTCH DIHKOMPOTEMAR H TIMKONHIIMIAL LIM-
TOREMMBI. PeuenTopsl pacnonaraloTcsa Ha Beeli KIIeTOUYHON ToBepXHO-
CTH PAaBHOMEPHO HIM MOTYT GHThH CKOHIEHTPHPOBANH HA Kakoil-nnbo
ONHOW YacTH KAETOYHOR MeMOpaHBl. CYLIECTBYIOT peilenTophl, pac-
TO3HATOLLHE TOPMOHEI, MEIHATOPH, aHTHIeHEl, pasIHyYHbie BCAKH.
Mewcxaemounsie coedunenus 06pa30BaHLE TIPH COSANHEHHH, CMBIKA~
HHH LUHMTOACMMEI PANOM PAcMONOXeHHEBIX K1eTOK. MexxneTouHsle co-
eAMHeHNs 0DECTICYHBAIOT HMepelauy XHMHISCKHX H NEKTPHYECKHUX CHT-
HAMOB OT OHON KIETKHM K Apyroi, Y4acTBYIOT BO B3AHMOOTHOILCHHAX

26

— | v — — -

KIeToK. CyIIecTBYIOT MpPOCTHIE, IUIOTHHIE, IHCMICBHIHBIC, CHHAITTHYC-
CKHE MEXKICTOUHRE coeiuHeHud. fTpocmbie coequHEHNsT 0DpasyloTcs,
Koraa LMTOJEMMBI JBYX COCEIHUX KIEeTOK IIPOCTO COIMPHKACAIOTCH,
TIPHIIEXAT OffHA K APYroi. B MecTax niomipix MEXKICTOYHRIX COSTHHE-
HKIl BATONEMMA ABYX KJIETOK MAKCHMAJIBHO COMIDKEHA, MECTAMH CITH-
BaeTcA, 06pasya Kak 6ul ofHY MeMOpaHy. TIpH wesesudnbix coenHHe-
HUAX (Hexcycax) MeXOy IBYMS HMTONEMMAMH HMEETCA OYCHB Yy3Kaa
wennb (2—3 uM). Cungnmuneckie COSTHHEHUA (CUHANCH) XapAKTEPHB
IS KOHTAKTOB HEPBHBIX KJIETOK APYT ¢ APYTOM, KOIfla CHrHan (He-
PBHRII HMIY/ILC) CIEOCOGEH NEpeNaBaThes OT OXHOM HEPBHOM KIICTKH
Apyroit HEPBHOM KIIeTKe TOJNIBKO B OAHOM HATpaBI¢HUH.

C Touky 3peHHI QYHKEHA MeXKNeTOUHBE COSAMHCHHS MOXHO
OOLCIHHUTE B TPH TPYNNH. D10 3aNHpalomine COSTHHEHNA, MPHKpPe-
MHUTENLHHE H KOMMYHHRKALHORHEIE KOHTAKTH. Janupaiowue coedune-
HES COSOMHAIOT KJIETKH OYEHH IUIOTHO, ACTAKT HEBO3MOXHBM Mpo-
XOXICHHE Yepes HUX Jaxe meGonpumx Mmonexya. [lpukpenumensrvie
KOHMAKmbl MEXAaHMYCCKH CBA3RIBAIOT KICTKM ¢ COCCAHHMH KIETKAMH
HIA BRECKIETOMHBIMH CTPYKTYpaMH. KoMMYRUKAUUOHHWE KORMAKMU
KJIETOK ApYT C ApYroM o0ecreynBaloOT Nepeaady XUMHISCKHX H JICK-
TPHYECKUX CUTHaNOB, OCHOBHEIMH THITAMH KOMMYHHKALHOHHBIX KOH-
TAKTOB ABIMIOTCA [IENEBEIE KOHTAKTHI, CHHAMCHI.

BOHPOCH NAA MNOBTOPECHHA H C2ZMOKOHTPOAA.

1. M3 Kaxux XHMHYECKHX COSTHHEHHI (MONeKyn) NOCTPOSHA MUTOMeMMa?
Kak MONEKY/IB! 3THX COSNAHEHHNA PacnoNoXxeHsl B MeMOpaHe?

2, Ime pacmooxeHn MeMOpaHHBE Oenkm, KaKyle pONb OHHM HIPAKOT B
DYHKUMAX LATONEMMBL?

3. Haz0BUTe H ONHEIATE BHAB! TPAHCIIOPTA BEIIECTB Wepes MeMOpaHy.

4. YeM OTIMY2ETCS aXTHBHBIA TPAHCMOPT BEIIECTB uYepe3s MeMOpaHBl o1
NACCHBHOTO?

5. Yo Takoe SHAOLKTOS H 3K3oumMTo3? YeM oHN OTITHYAIOTCA OPYT OT ApY-
ra?

6. KakHe BB 3HAaeTe¢ BHAM KOHTAKTOB (COSHHEHHH) KIETOK APYT C ApY-
romM?

Iumonsasma. BHYTpH KieTKM, 1104 €6 LMTOJNEMMOMN, pacmoara-
€TCs1 MTOIUIA3Ma, ¥ KOTOPOH BHLAE/IIOT TOMOTEHHYIO, MONYXHAKYIO
4acTh — 'MATCIVIA3MY M HAXONSMIHECA B Hel OPTaHEIUTH M BKTIOUCHHSA.

Tuasonaazma (ot Tpeu. hyalinos — npospauHsIit) NMpefCTaBIACT
coboit CIOXHYIO KOLIOHIHYI0 CHCTEMY, KOTOpasd 3amolHACT TPO-
CTPAHCTBO MEXKAY KICTOYHBIMH OpPTaHe/UIaMH. B rHanoriasMe cHare-
3UPYIOTCA GENKH, B Hell HAXONKTCHA SHEPreTHYSCKMIt 3aMac KIETKH.
MiadonnazMa oGbeIRHACT PasIMUHKE CTPYKTYPH KJIeTKH ¥ obecne-
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YMBAECT UX XUMHYECKOE B3auMoe#cTBHE, OHA 00pa3yeT MaTpHKC —
BHYTPEHHIOK CpeAy KieTKH. CHapyxXy ruajioniasMa MOKPHTa Kie-
TOYHOI MeMOpaHo# — mHTONeMMOil. B cOCTAB THANOILIA3MBL BXOAMT
pona (mo 90 %). B rmanomnasMe CHHTEIUpYIOTCH Genkn, Heobxomu-
MBIE A1 XUZHEIEATENPHOCTA B PYHKIHOHHPOBAHMS KIETKH. B Hel
HaXoIATCs SHepreTHYECKUe 3anacH B BHAe Monekya AT®D, xupopsie
BKJTIOUEHH, OTKHATBIBACTC IMHKOTSH. B rHanomasMe pacnoaaralor-
¢ CTPYKTYPH 0011ero Ha3HAYEHHS — OPTAHEJUIBI, KOTOPhie HMEIOT-
¢Sl BO BCEX KJIETKaX, H HEMOCTOSHHEE 00pa30BaHHad — IUTOILIAZMA-
THYECKHE BKIIOYEHHA. B 4yMcno OpraHemn BXOHAT 3epHMCTAS H
He3ePHHCTAA SHIOIUTa3MATHUECKAd CETh, BHYTPEHHMH ceTyaThiil am-
Tapar (KOMILIEKC JOABIXKM), KJICTOUHBA LEeHTp (INUTOLEHTP), pU-
GocoMbl, NH30COMB. K BKIIOUGHHAM OTHOCATCH INTMKOTEH, Oeli-
KH, XHMpH, BATAMHHBI, TUTMEHTHHE H APYTHE BEICCTBA.

Opzanennts — 310 CTPYKTYPH KIETKH, BHITONHAIONIHE ONpeacieH-
HBI€ XH3HEHHO Baxuble HyHKUMM. Pasinyaior opraHemnsl MeMOpaH-
HBIE ¥ HeMeMOpaHHEe. MemOpannsie 0p2aneatbi — ITO 3aMKHYTRIE OIH-
HOYHBIC MM CBA3AHHHE APYT ¢ APYTOM YYACTKU UHTOIUTA3IMEL,
OTHENICHHEIE OT IHaNoiUTasMbl MeMOpaHaMH. K MeMOpaHHbIM opraHen-
JaM OTHOCHT 3HOMAAZMATHYECKYIO CE€Th, BHYTPEHHMIA ceTuaThii an-
napat (koMmmiekc lonbIXH), MATOXOHAPHH, JIH30COMEI, NEpoO-
KCHCOMEI.

Indonsazmamitieckan cems O6Pa30BaHA TPYTINAMH HHCTEPH, ITy3hiph-
KOB MM TPpYOOYeK, CTEHKAMH KOTOPBIX CIIyXHT MeMOpaHa TOMIIMHO#R
6—7 HM. COBOKYITHOCTD STHX CTPYKTYD HATIOMHMHAET C€Tb., DHIOIUIA3~
MaTKH4ecKas CeTh HEOZHOpPOIHa MO CTPOSHHIO. BpigesiioT Apa THIa
SHIOTIA3MATHYECKOR CETH — 3CPHUCTYIO H HE3EPHHCTYIO (IVIALKYIO).
Y 3epHucTOl 9HAOMNAa3MaTHUECKON CeTH Ha MeMOpaHax-Tpy6o4Kax
pacronaraeTcss MHOXECTBO MEJIKHX OKPYITILIX Tejiell — pHOocoM. MeM-
OpaHb! He3epHHCTOM DHAOMNA3MATHYECKOM CETH Ha CBOCH MOBEPXHO-~
¢TH puGocoM He uMeloT, OCHOBHAS (DYHKIIMS 3ePHUCTON IHIOTIA3MA-
TAYECKOMN CeTH — yuacTHe B cHMHTe3¢ Oenxa. Ha Membpanax HezepHKCTOMH
SHAGIIASMATAICCKON CeTH MPOMCXONUT CHHTE3 JHITHIOB M NOAMCa-
XapHAOB,

Brympennuii cemuyamurii annapam (xomnaexc Toavdxcu) 06puno pac-
[oNaraercs OKONO KIETOYHOro sapa. OH COCTOHT M3 YILIOLUEHHBIX
LIUCTEPH, OKPYXKEHHLIX MeMOpaHO. PAIOM ¢ IpynnmaMy LHCTEpH Ha-
XOIUTCS MHOXECTBO MEJIKMX My3hipsKoB, Kommnexc IoNbIKK yuacTByer
B HAKOIICHWH HPOAYKTOB, CHHTE3HPOBAHHHX B 9HAOTLIA3MATHYECKOH
CETH, M BHIBEACHMHM 00pa30BaBIIMXCH BELUECTB 3a MPENENbl KIETKH.
Kpome Toro, kommieke F'onbIxu obecrieunsaer GOPMHPOBAHHE KiTe-
TOUHBIX IH30COM H TIEPOKCHMOM.

Jusocomp ipepcTasmor coboit apoBHAHBIE MEMODAHHBIE MELTOY-
Kd {(guametpom (,2—0,4 MKM), HaNOMHEHHLIE AKTHBHEIMH XHMHYE-
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CKHMMH BElleCTBAMM, TMAPOTUTUYECKMMH depMeHTaMy (rHaponasa-
MH), paCWiemUIAIOWWMU GEKH, YTIeBOIbl, XHPE M HYKICHHOBBIC
KHUCHOTEL. JIN30COMEL SIBJIAXOTCH CTPYKTYPaMH, OCYIUECTEIAIORIAMHA
BHYTPHKIETOMHOE fepeBapHBaHHe GHOIIOIHMEDPOR.

[epoxcucomet — 310 HebOMBIINE, OBANBHOM GOPMBI BAKYOIH pas-
mepoM 0,3—1,5 MKM, coaepXamue (pepMEeHT KaTanasy, paspyliafoixylo
NepeKHch BOAOPOAA, KOTopas o6pasyercs B pe3y/bTaTe OKHCIHTEBHO-
ro ge3aMUHHPORAHHS AMMHOKHKCIIOT.

Mumoxondpuit SIBNAIOTCA SHEPreTHISCKUMM CTAHUMAMU KIIETKR. JT0
OpPraHe/UThl OBOMAHOWM WIK IIAPOBHAHOH GOPMEl AMAMETPOM OKONO
0,5 MxM ¥ LTHHOE 1—10 MxM. MHTOXOHApHH, B OTIHYHE OT ADYTHX
OpraHeLl, OrpaHHYEHBI He OTHOMN, a ABYMA MEMOGpaHaMH. Hapyxiasa
MeMOpana KMeeT POBHBIE KOHTYPH H OTAENAET MUTOXOHAPHIO OT THa-
nomnazMel. BHYTpeHHAS MeMOpaHa OrpaHHYHBAET COAGPKAMOE MUTO-
XOHIPHH, €€ TOHKO3¢PHMCTHIM MATPHKC, H oOpasyeT MHOIOYHC/IEH-
Hble CKITANKN — rpebun (KpHcTol). OcHOBHOR (hyHKUMEHA MUTOXOHAPAHN
SIBJSETCS OKHCIIEHHE OpraHHYeCKHX COSAMHEHHMII H HCIOJb30BaHHE
oceoboausiueiica sHeprun s cuHTe3a AT®. Cunres AT® ocywe-
CTBIASTCS C TIOTPe6IeHHEM KHCIOPOa H NMPOUCXOIMT Ha MeMOpaHax
MHTOXOHAPHIA, Ha MeMGpaHax ux Kpuct. OcBobonHMBILAsCA IHEPTHA
Henoneayetea wis pochopuapoBanns Moekya A (ageHO3MHAW-
docopHoit KHenoTel) W npespatueHus ux B AT®.

K Hemembparipim op2areatam KINETKA OTHOCATCA ONOPHBIN anmapar
KNeTKH, BKTIOYAIOWME MHUKPOQWIAMEHTH, MHKPOTPYBOYKM H TpO-
MEXYTOYHHBE (PUAAMEHTE], KICTOMHBIH LIEHTP, pHOOCOMBI.

Onopnutii annapam, WIK UNTOCKENTET KIETKH, 00eCIicUNBacT KIIeTKE
CcnocOGHOCTb COXPAHATS ONPSAENCHHYIC POPMY, 3 TaAKKE OCYIIECTB-
JISITh HaMpasieHHHe ABuxeHna. [lrrockenet 06pas3oBaH GeNKOBHIMH
HHTAMH, KOTOpbIE MPOHHU3bLIBAIOT BCIO IIHTOMJIA3MY KJICTKH, 3aMon-
HAA NPOCTPAHCTBO MEXIY AIPOM M LIHTONEMMOM.

Muxpodusamenmyu npeacTaBnaoT cobolt Takke OEKOBHIE HUTH
TOIMHON 5—7 HM, pacnoloXeHHBe MPENMYLIECTBEHHO B fTepHde-
PHYECKHX OTHE/aX LIUTOTUIasMBL. B cocTaB MUKPOGHIAMEHTOB BXOIAT
COKpaTHTEbHBIE GeIKH— aKTHH, MUO3HH, TPONIOMHO3HH. Bosee Ton-
CTHIE MHKpOQHIaMEHTH, TOMmMHON okoso 10 HM, ITOAy4¥nIn Ha3Ba-
HHE TPOMEXYTOUHHX (DHIaMEHTOB, WK MUKpobHOpuiLi. [Ipomexy-
TOYHEIE (PHMIaMEHTHl PACMONATAlOTCA NMYyYKaMH, B PasHbIX KIETKax
HMEIOT Pa3IHYHBIN COCTAaB, B MBILICYHHEX KICTKAX OHU TOCTPOSHE] H3
6enka IeMHHA, B SITHTETHAIBHEX KJIeTKaX — H3 0eJIKOB KepaTHHOB, B
HEPBHHEIX KJIETKAX TOCTPOSHE! M3 GesKkoB, 06pasylolnx Heipopu-
OpHILIHIL.

Muxpompybouxu NPencTaBmsiOT COOOH Nnoape WWAHHAPEL AHAMET-
poM OKONO 24 HM, coctodilue W3 Genxa TyOynuHa. OHM ABIAIOTCH
OCHOBHHIMH CTPYKTYPHBIMH U (PYHKUHOHATBHBIMH JICMEHTAMH peC-
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HHYEK Y XT'YTHKOB, OCHOBOH KOTOPBIX ABIAIOTCS BHIPOCTH HHTOIIA3-
mal, FnaBHOM dyHKIMel 3THX OpraHel ABMIIETCH OnopHas. MUKpo-
TPYOOUKY 0BECTICYHBAIOT MOABHAKHOCTE CAMHX KIETOK, a TAKKE JBH-
XKECHHE PECHMMCK M XTYTHAKOB, ABIAIOMIMXCA BBIPOCTAME HEKOTOPBIX
KJIETOK (3MNUTE/MA HLIXATENbHBIX TIYTEH W APYTHX opranoB). Muxpo-
TPYOOUKH BXOIAT B COCTAB KJICTOYHOTO LEHTpA.

Krnemounwiii yenmp (yumoyenmp) NpencTapnseT coGoif COBOKYII-
HOCTh LEHTPHONEH H OKPYXKAIOUIETO MX TLUIOTHOIO BEIECTBA — 1ICH-
Tpoctephl. Pacrionaraercss KISTOMHHA LEHTp BO3e AApa KNETKH.
Llenrpuonn mmeloT GoOpMy MOJHX UHWINHADOB IHAMETPOM OKOJO
0,25 MM ¥ iHHO#H 1o 0,5 MKM. CTEHKH LEHTPHO/IEIH IOCTPOEHB H3
MHAKPOTPYGOUYEK, KOTOPLIC 06pasyIoT 9 TPHILIETOB (TPONHLIX MEKDO-
pybouek — 9x3),

ObLYHO B Heaemallelicss KIETKE NPUCYTCTBYIOT ABE LICHTPHONH,
KOTOPBIE PacnoNaraloTca Mof YIVIOM OfHa K ApYro# m o6pas3yioT auim-
nocomy. IIpu MoAroToBKe KIeTKH K ACAEHHIO NPOHCXOAKT VIBOCHHE
LEHTPHOJICH, TaK 4TO B KICTKe Mepea AeAcHHeM obHapyXuBaercs ge-
TEIPe UEHTPHOAH. Bokpyr HeHTpHOREH (ANILIOCOMBL), COCTOALINMX M3
MMKPOTpYOOUeK, HaxogmTes LeHTpocdepa B BHAE GecCTPYKTYpHOTO
obosika ¢ panUanbHO OPHEHTHPOBaHHEIMH (ubGpHIamu, Llentpuonu
H teHTpocdepa B NENSIIMXCA KIETKaX YYacTBYIOT B (OPMHPOBAHHH
BEPETEHa JICREHUS H PACTIONAraloTCs HA €ro Nomocax.

Pubocomu nipeacTasnsmor coGoit rpamymsl pasMepom 15—35 HM.
B ux cocras xomar Genxu u Monekyns PHK npHMepHO B PaBHHIX
BECOBLIX OTHOIICHHAX. PacmonaraloTcs pu6OCOMB B IHTOITA3ME CBO-
OonHO MM OHH PHKCHPOBAHBI Ha MeMOpaHax 3epHHCTOH SHAOILIA3-
MaTHYeCKOH ceTr. PHOOCOMEI yJacTBYIOT B CHETe3e MoJekyn Genka.
OHY yKIaHBAIOT AMUHOKHCIIOTH B LIENMH B CTPOTOM COOTBETCTBHH C
TeHeTHYeCKOH nH(popMalKeit, 3akmoyeHnoi 8 JHK. Hapsaay ¢ onm-
HOYHBIMH PHOOCOMAaMH B KJIETKAX HMEIOTCA Fpynnsl pubocoM, obpa-
3YIOUIHE TIOIHCOMEI, TTOMUPHOOCOMEI,

Bxpiowenus UWTOINA3MEl SBRKIOTCA Heobs3aTe/IbHBIMH KOMIIO-
HEHTAMH KNETKH. OHH NOABAAIOTCA H HCYE3al0T B 3aBHCHMOCTH OT
($YHKIUHOHANBHOTO COCTOAHMA KNeTKH. OCHOBHLIM MECTOM pac-
TMICNOXEHHA BKAIOYCHHWH ABAsETCHS WMTONa3Ma. B Heit BiioYeHus
HaKalLTHBAOTCA B BHAE Kalelb, I'PaHyN, KPMCTaUIoB. Pasiuuaior
BKIIIOYeHHs TPODHYECKHE, CEKPETOPHEIE H NHTMEHTHEE, K mpogu-
HECKUM GKAIOHEHUAM OTHOCAT TPAHVAR TIWKOTEHA B KiI€TKaX [Ieve-
HH, OCJIKOBEIC IPaHy/Ih B AALEKICTKAX, KAIUTM XHPA B XKPOBbIX
KIAETKaX U T.A. OHH CAyXaT 3allacaMM MUTATEIbHBIX BEHIECTB, KOTO-
Pble HAKalMHBaeT KieTKa. Cexpemoprie gxaiowenus o6pasylorTca B
KNETKAX XKeNe3HCTOro IMUTETHA B MPOlECce MX XKUIHEAesTeIRHO-
cTd. BriloyeHus cogepXaT 6MONOTHYECKM aKTHBHEIC BELIECTBA, Ha-
KaITHBAcMble B BHUIE CCKPSTOPHEIX rpaHyl. Tuzsmenmume exmionenus
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MOrYT GREITh SHAOTEHHOTO {ecH OHH 06pa3oBaguch B CAMOM Opra-
HH3ME — TeMODNOOHH, MUNOQYCIHH, MEJIAaHWH) WIH 3K30T¢HHOTO
(KpacuTeJIH H Ap.) NPOHCXOXUEHHA.

Bonpoce ANA MNOBTOPEHHS B CAMOKOHTpONA!

1. HasoBHTe OCHOBHEIE CTPYKTYPHRIC 3MSMEHTH KICTKH.

2, Kakumu cpodicTBamMy obnamaer KJIETKa Kak aneMeHTapHas eIWHHWIA
KHBOTO?

3. Yro Takoe opravennsl knerku? Pacckaxure o KilaccHbHKauMHa opra-
HEJIL.

4, KaxHe opraHeJUTH YYacTBYIOT B CHHTE3S H TParCMOPTE BEHIECTE B KNeT-
ge?

5. PacckakuTe O CTpOeHWH M YHKUWOHANLHOM 3HAYEHHH KOMTIIEKCa
Tomemku.

6. OnmumuTe cTpoeHHe U QYHKIHH MATOXOHIPHIA.

7. HazosHTe HeMeMOpaHHEIC OPraHe/UIsl KASTKH.

8. Hairre ompenenenne BKmodeHusM, [1pHpeanTe npaMepel.

Ksemounoe 2dpo — 06s13aTeAbHBI 9neMeHT KiieTKH. OHO CONepXUT
reHeTHYecKyIo (HacneacTBeHHy0) nHGOPMaLHIO, Pperynupyer Genko-
Bbiit cuHTes. TeReTHYeCcKasd HHGOPMAHA HAXOOHTCS B MOJICKYJIAX Je-
sokcnprboHykinenHoBol KucinoT (AHK). Ilpu sencHuH KneTky 3Ta
AHPOPMALIMA MEPEIACTCA B PAaBHBIX KOJIMISCTBAX TOUCPHIM KIIETKaM.
B sape uMeeTca coGcTBeHHBIA annapat 6e/IKOBOro CHHTE3Aa, AP0 KOH-
TPOJINPYET CHHTETHYECKHE TIpoLiecchl B TMToILIasMe. Ha Monekymax
JAHK BoCHpoU3BOAATCA PASNUYHBIE BUAB PUOOHYKICMHOBOH KUCTO~
Thl: HHPOPMALMOHHOHA, TPAHCTIOPTHOH, PHOOCOMHOMN.

AApo HMeeT OBbITHO MAPOBUAHYIO WIH AHLEBHAHYIO GopMy. [lis
HEKOTOPHIX KIETOK (EHKOUMTOB, HANpUMep) XapakTepHo 6oboBma-
HOE, NATOYKOBUIHOE MM CerMEHTHPOBAHHOE AP0, ANpo Heaemneics
KNeTKH (WHTepdasHoe) COCTOKT M3 06020YKH, HYKIEOILTa3MBI{KAPHO-
Mi1a3Mbl}, XpOMAaTHHA W AAPBIIIKA.

Hoepnas obosouxa (Kapuomexa) OTHENAET COAEPXUMOE 4apa OT
LMTONIAIMB] KJIETKH H PeTyIHpYeT TPAHCIIOPT BelECTE MeXAy Al-
poM M LHToMIa3Moit. Kapuoreka cOCTOUT U3 HapyXHOH N BHYTPEH-
Hel MeMGpaH, pa3ie/ieHHBIX Y3KUM IIepHHYKICApHLIM NPOCTPAHCTBOM.
HapyxHas azepHad MeMOpaHa HeMmOCPEACTBEHHO CONPHKACAeTCA ¢
HETOMNA3MON KNETKH, ¢ MeMOpaHaMM WHCTEPH 3HAOMIA3MaTHYC-
ckoit cetn. Ha nobepxHocTH sgepHOit MeMOpaHbl, obpalueHHOMA K
LKTONIA3ME, HAXOAATCA MHOIOYHCIEHHBIE pHBOCOMBL. fxepHad obo-
0YKA MMEET SIepHbIe MOPhL, 3aKPITHE CI10XHOYCTPOCHHON AHadh-
parMoii, 06pa30BaHHOM COSEWHEHHBIMH MEXIY coGoit GelKOBBIMH
rpanymaMi. Yepes simepHbie MOPHI OCYLHECTBACTCH OOMeH BeLIeCTB
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MEXZAY AAPOM M IIMTOTLIa3MOM KieTkH. W3 sapa 8 uuTomwiasMy BeIxo-
o1 Monekynel pHGOHYKIIenHoBo# kHCNOTH (PHK) 1 cy6beauHmLb!
PHGOCOM, a B AP0 NOCTYNAT GEAKH, HYKIEOTHH.

Ilon smepHoil 06on0YKOH HaxOmATCA TOMOTEeHHas HyKAeonaa3Ma
(kapuonsazma) u SAPHILKO. B HyKieomnasMe HeneldImerocs snpa, B
€T0 AAEPHOM Oe/IKOBOM MATPHKCE, HAXOATCA IPAHYABL (ITHIOKH) TaK
Ha3bIBACMOTO reTEPOXPOMATHHA, YUacTKH Golee pasphIXIEHHOTO Xpo-
MAaTHHA, PAaCMONIOXEHHbIC MEXIY IPAHYTAMH, Ha3HBAIOTCS DyXpoOMa-
THHOM. PasphixneHHsIil XpOMATHH HA3KWBAIOT JEKOHAECHCHPOBAHHBIM
XPOMATHHOM, B HeM Hau0oji¢e HHTCHCHBHO [IPOTEKAIOT CHHTETHYE-
CKHe nmpouecch. Bo BpeMs demeHHs KIeTKM XpOMaTHH yIIOTHAETCS,
KOHAeHCHpYeTcA, o6pa3yeT XpOMOCOMEI.

Xpomamur HENENAUETOCH AAPA U XPOMOCOMY JESIErOCT HMEIOT
ONMHAKOBBIA XMMHYeCKMit coctaB. U XpOMaTHH, U XPOMOCOMBI CO-
croAaT u3 Moniexyn AHK, cpasannoit ¢ PHK u Genkamu (rucrona-
MH ¥ HeTHCTOHamMK). Kaxnas monexyna JAHK cocTouT N3 4ByX JUTHH-
HBIX NMP3aBO3AKPYYCHHBIX NOJHHYKICOTUAHLIX Uenmedl (ABOMHOLH
cnupanu). Kaxanit HyKaeoTH COCTONT U3 a30THCTOTO OCHOBAHMS,
caxapa M octaTKa dochopoi kucnotsl. [Tpuuem ocHoBarHe pacro-
JI0KE€HO BHYTPH ABOHHOH ciHpanu, a caxapodocdaTHbIil cKelieT —
CHapyXH.

HacneacreenHasn undopmanna B Mmonexynax IHK 3anncana B -
HEeHHON TOC/eN0BATENBHOCTH PACTIONOXEHUA ee HYKIeOTHIOB. De-
MEHTAPHONH 4aCTHLEH HACNEACTBEHHOCTH SIBAAETCA reH. fer — 370 yua-
ctoxk JIHK, uMewouuii onpefeieHHYIC MOCHEAOBATEIbHOCTD
PACIIONOXCHHS HYKJIEOTHAOB, OTBETCTBEHHDBIX 34 CHHTE3 OZHOIO Ol-
peAcieHHOero cneunUYecKoro 6enxa.

Monexkynst IHK B xpomocoMe nensiierocs sapa ynakosaHsl KOM-
naktHo. Tak, onna monekyna JIHK, cogepxaman 1 MITH HYKI€OTUROB
HpH MX JTHHEHHOM pPacronoXeHWud, uMeer mAHY 0,34 mm. dnnua
OIHOH XPOMOCOMBI YENOBEKA B PACTAHYTOM BHIE COCTABAAET OKONO
3 cM. Monekynsl JJHK, cBa3aHHbie ¢ GeKaMA-FHCTOHAMH, obpazy-
I0T HYKICOCOMBI, ABAAIOILUECS CTPYKTYPHBIMI €IMHMLAMM XpOMATH-
Ha. Hykneocombl nmelor Bua 6ycHHoK nuaMeTpos 10 Hm. Kaxaast HyK~
JICOCOMa COCTOUT U3 MCTOHOB, BOKPYT KOTOPBIX 3aKpyueH yuacrok JHK,
BKIoHalolmi 146 nap HykneoTnA0B. MeXay HyKNeocOMaMH paciio-
JlaraloTea tuHeHbe yyacTku JJHK, cocrodqiume u3 60 nap Hykieotu-
AOB. XpOMATHH MPEACTARIEH GUOPHANAMH, KOTOpHIE o6pasyior netiin
LTHHOH 0Kono 0,4 Mkm, conepxaiuue or 20 000 go 300 000 wap HYK-
JNIEOTHAOB.

B peaynvrate ynnotHeHus (KomAeHcamMd) M 3aKpyYHBaHMS {cy-
NEpCIHpaNIn3aLnK) Ac30KcupnGonykieonporenaor (IHI) B nens-
eMes Aape XpoMOCOMbI TPEACTABASIOT COGOM YILTMHEHHbIE TaNoy-
KOBHUAHBIE OOpa3oBaHHs, MMelomue ABa ITeya, pasfeNeHHbX TaK
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Ha3BIBAEMOI MepeTsKKOi — LeHTpoMepoii. B 3aBUCHMOCTH OT pac-
MOTOXEHUA LIEHTPOMEPH H ITHHBI 1114 (HOXEK) BRIACHHIOT TPH THIIA
XPOMOCOM: METALEHTPHYECKH e, UMSIOWHE IPUMEPHO OTU-
HAKOBHIE TLIEMH, CYOMETaAUECHTPH Y EC KH €, ¥ KOTOPHX M-
Ha MAeY (HOXEK) pa3iHuHaA, 3 TAKKEC aKPOHEHTpPHYECKHE
XpOMOCOMBI, ¥ KOTOPBIX OAHO TWIeS0 JJIHHHOE, a Apyroe — OYeHb
KOpOTKOE, £/1¢ 3aMETHOE.

ITOBepXHOCTE XPOMOCOM MMOKPHITA PAMYHEIMH MONEKYJIAMH, F1aB-
HBIM 06pa3om pubonykaeonporenaamu (PHIT). B comatueckpx kner-
KaX HMEIOTCA MO ABE KOITWH KaXIOH XpoMocoMbl. UX Ha3blRAIOT roMo-
NOTHYHLIMH XpPOMOCOMAMHM, OHH OHMHAKOBHIE NO MiNKe, PopMe,
CTPOSHHIO, HECYT OJIHM W T€ XK€ T'eHbl, KOTOPHIE PACROAOXEHB ONH~
HakoBO. QcoBeHHOCTH CTPOEHMS, KOMTMYECTBO H pasMepH XpOMOCOM
Ha3BIBAOT kapuomunom. HopManbHBIH KapHOTHIN YEJIOBEKA BKITIOYAET
22 mapBl COMATHYECKHX XPOMOCOM (ayTOCOM) M OAHY MAapy ITOJIOBbIX
xpoMocoM (XX wmu XY). CoMaTHYecKKe KJNSTKH YSNOBeKa (IHILIONA~
HbIE) MMENT YABOSHHOE 4uCJIo XpoMocoM — 46, INMonoBbie KNETKH
COAEpXaT rarlIoNAHbIN (oAnHapHbI) Habop — 23 xpoMocoMmbl. [lo-
aTomy B monosbix Knetkax JIHK B aBa paza MeHBile, 4eM B IHITTOWI-
HBIX COMATHYECKHX KIETKAaX.

Hopsamxo, OLHO WIH HECKOABLKO, BMEETCH BO BCEX HENEIALHXCA
kiaeTkaXx. OHO HMeET BHA HHTEHCHBHO OKPAIIHBAIOIIErGCst OKPYT/ioro
TEABIA, BEJIMUHHA KOTOPOro NpONOPLHOHANEHAa HHTeHCHBROCTH G-
KOBOI'o CHHTe3a. SApPLILIKO COCTONT H3 MEKTPOHHO-TUIOTHOI HyKaeo-
JOHEMBE (OT TPey. HéMa — HHTEH), B KOTOPOH PaziH4aiOoT HHTYATYIO
((pHOPHILAPHYIO) M TPAHYNAPHYIC YacTH. HHTYATAS 4acTh COCTOMT K3
MHOXECTBA Tiepereraioumxca Huteid PHK romuiHo#i oxono 5 M.
I'panyasiphan (3epHHCTAaA) JacTh oGpa3oBaHA 3€pHAMH JHaMETPOM
0K0710 15 HM, npeIcTaRISIOEINMHI CO00H YacTHLL pHBOoHYKIeonpoTe-
WIOB — NpPELIIECTBEHHHKOB pHOOCOMHBIX cyGbeauHuu. B agpeinke
00pazyioTca pHOOCOMEL

Xnamusecknil coctar Kaergn, Bee xieTkn opraHN3Ma UYe/IOBEKA CXON-
HH MO XHMHMECKOMY COCTaBY, B HMX BXOIAT KaK HeOPraHH4YecKHe,
TaK ¥ OpraHHYECKNE BEUIECCTRA.

Heopzanuueckue eemtecmea. B cocrase KIeTKW 0OHapyXUBAIOT Gosnee
80 XHMHIECKHX 31eMenTOB. IIpH 3TOM Ha L0 WECTH H3 HAX — YTie-
pona, BONOpOdA, azoTta, Kuciopoma, ¢ocdopa H cepbl RPHXOIMTCS
oKONIO 99 % oblueit Macchl KACTKH. XMMNYECKHE IEMEATH HaXoaarcs
B KIETKE B BHAC pas/inMHuLIX COCOHHEHHMI,

[MepBoe MecTO CPEay BELICCTB KISTKH 3aHHMAaET Bona:,Oua cocTaB-
nger oxono 70 % Maccel KReTkH. BoNbIIHHCTBO peakuuii, mpoTexao-
WMX B KJIeTKe, MOXET HWATH TONBKO B BOAHOMH cpejse. Muorue selle-
CTBa OCTYNMAWT B KNeTKY B BOAHOM pacteope. ITpoayKkTel ofMeHa
REHIECTB BLIBOASTCH U3 KACTKHM TAKXKE B BOAHOM pactsope. biaroaaps
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HATNIHIO BOALI KJIETKA COXPaHAeT ¢BoH 001beM H yrpyrocte. K Heopra-
HHYECKMM BellleCTBaM KJIETKH, KPOME BOOH, OTHOCAT S conu. s rpo-
LIECCOB XH3HEACATENbHOCTH KIETKH Hambonee BaxHu KatHoHH K*,
Na*, Mg?*, Ca?*, a Takxe anmonnl — H, POy, Ci-, HCO. KoHIeHT-
palisi KATHOHOB ¥ AaHHOHOB BHYTPH KJIETKH W BHE ee pasiudHad. Tax,
BHYTPH KJIETKHM BCEria JOBONLHO BEICOKAasA KOHLICHTPAIIMSE HOHOB Xa-
JIVIS'H HH3KaZ MOHOP HaTpud. HanpoTus, B oKpyxalowel KneTky cpe-
Jie, B TKaHeBO#H KMIKOCTH, MEHBIIE HOHOB KamMa H Gojblle HOHOB
HaTpHuA. ¥ XMBOH KIETKM 3TH pasiuyMs B KOHLICHTpaLMAX HOHOB Ka-
JMA M HaTPHA MEXAY BHYTPHIKJIETOYHON M BHEXJICTOMHON cpelaMH
COXpaHAIOT MOCTOAKCTRO.

Opzanuueckue gemecmea. 1094t BCe MONCKYIBI KIICTKH OTHOCHTCH

K COEMMHEeHIAM yriiepoa. Biaaromapa HanuuuiQ Ha BHEITHEH 060mod-.

Ke JeTHpeX 9MeKTPOHOB ATOM YITIEPOAa MOXKET 00pa30BBIBATh YETHIPE
TIPOYHEEC KOBAJICHTHEIC CBA3H ¢ IPYTMMH aTOMaMM, CO3AABad OOlb-
IME H CIOXKHBE MONCKYIH. JIpyraMu aToMaMK, KOTOpEIE IHUPOKO
MPEACTARICHE! B KAETKE H ¢ KOTOPHMH JIETKO COSTHHIIOTCS aTOMBE
YINIepoaa, ARISIOTCSA aTOMBI BOROPOA, a30Ta U Kuchnopoaa. OHH, Kak
M yrIepol, MMEIOT HeGonbline pa3sMeEpH U CHOCOOHR! 06pasoBLIBATDh
OYEHb NIPOYHBIE KOBAJICHTHHE CBA3H,

BonbMWHCTRO OpraHMUECKHX COeOMHEHH 06pasyeT MONEKYILE
Gom,umx pa3MepoR, NOAYYHBIIMX Ha3BaHHE MaKPOMOJNEKYN (rpew.
makros — Gonbiuoit). Takue MONEKY/IE COCTOAT U3 TMOBTOPAIOILMXCSA
CXOOHKIX 11O CTP € M CBS3aHHBIX MeXay co0oli COeOHHEHHE —
MOHOMepOB (Tped. mOnos — OIHAH). Oﬁpaaonauﬂaﬂ MOHOMEpaMK MakK-
POMOJIEKYJIa HA3HIBACTC NOMAMEPOM (Ipey. poly — MHOFO).

OCHOBHYIO MACCY UHTOIUIA3ME! M SIpa KISTKH COCTARNAIOT Heskid.
B cocTas Beex GeMKOB BXOAST aTOMEI BOZOPONA, KNCA0poaa | a3oTa. Bo
MHOTHE GEJIKHM BXOAAT, KPOMEe TOI'o, aToMbI cephbl, dochopa. Kaxmas
MONeKyna 0elka COCTOMT M3 ThICAY aTOMOB. CYILECTBYET OTpOMHOE
KOJINIECTBO PaiTMYHAIX BE/IKOB, TOCTPOSHHEBIX B3 aMHUHOKHCAOT.

B xieTKax H TKaHAX XHBOTHEIX H PACTHTEIBHHIX OPTAHN3MOB BCTpe-
gaercd cablitie 170 aMuHOKKHCNOT, KaXaad aMAHOKHCIOTA UMeeT Kap-
ookciwisHylo pyiy (COOH), MMelollyl0 KHCAIOTHEIE CBOMCTBA, H
aMuHorpynny (—NH,), BMeiolllylo OCHOBHBIE CBOMCTBA. YY4aCcTKH MO-
JIEKyl, He 3aHATble KapOOKCH- W aMHHOTDYIIIIAMHA, HasbiBaloT pamgH-
kanamy (R). B apocreiieM ciayyae pagukan COCTOMT U3 OOHOIo aToMa
BomopoAa, a ¥ GoJiee CMOXHEIX aMBHOKHCIOT OH MOXeT OHITh CI0X-
HOH CTPYKTYPOH, COCTOALLEHA U3 MHOTHX aTOMOB yIIepona.

K uncny BaxHeHINX aMHHOKHICIOT OTHOCATCS alAaHHH, [IyTaMH-
HOBAg Y aCTIAPATHHOBAas KUCJIOTH, NMPONHH, NeiuuH, UicredH. Co-
eTHHEHHA AMUHOKHCIOT JPYT ¢ IPYTOM HA3BIBAIOT MENTHIHBIMY CBA-
3aMy, OOpa3oBaBIIAECH COSHUHEHHs AMUHOKHCIOT Ha3blBalOT
nentHaaMH. flenTHA M3 NBYX AMHHOKHUCIOT HA3KBAETCA AUMEIITHIOM,
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W3 TPEeX aMWHOKHUCIOT — TPUNETTHAOM, U3 MHOTMX aMHHOKUCNOT —
noaunenTHIoM. B cecrap GonbiiHeTBa Genkon BxoguT 300--500 amMu-
HokHMcIoT. MeloTes 1 Gonee KpyImHbie MOJIEKYIR Be1Ka, cocTodLIe
u3 1500 1 6osee aMUHOKHUCIIOT, BeKM pa3iiHyaloTcs COCTaBOM, YKC-
JIOM M NOPAIKOM YepelOBAHHA aMAHOKHCIIOT B TIONMNCIITHARON HENu.
WMeHHO NoCAeAoBaTENbHOCTS YepeZIOBAHKA aMHHOKHC/IOT HMEET Hep-
BOCTENEHHOE 3HAYSHHE B CYIHECTBYIOLIEM pa3Hoobpasnu Genkos, MHo-
rMe MONECKYNBbl OeKOoB WMeioT GONBIIYIO IIMHY U GOJbIIYIO MONe-
KYJIAPHYIO Maccy. Tak, MOJEKY/sipHas Macca MHCYIHHA COCTABNIAET
5700, remorsiobnna — 65000, a MonexynsipHas Macca BOAM paBHA
pcero 18,

IMorunenTtuansie venn 6¢1KOB HE BCErda BHITAHYTH B IUMHY. Ha-
NPOTUB, OHY MOTYT CKPYYMBATbCS, M3rMbaThCs HIH CBEPTHIBATLCA
CcaMBIM Pa3TUYHEIM 00pa3oM. PasHooGpasue dU3HUECKEX H XUMUYe-
CKHX CBOACTB 6eKOB 00eCneUMBaIOT OCOOEHHOCTH BHITOVIHASMbIX HMU
PyHKLH: cmognejm}{oﬁ, IBUTaTENbHOM, TPAHCHOPTHOM, 3alITMTHOM,
IHEPreTHYCCKO.

Bxoasiuine B coCTaB KNETOK y21e600s! TaloKe SBISIOTCH OPraHH-
YCCKUMH BelieCTBaMu. B cocTas yIieBoooOB BXOIAT aTOMEI YIJIEpOaa,
KHCIIopoaa N Bomopoaa. PasnHyaioT MpocThie M CIOXHBIE YIJIEBOIBI.
[pocThle YIEBOALI Ha3HBAKTCA MOHOCaXapuaaMH. ClOXHBIE yre-
BOOB! [IPEACTABNAIOT CO00H TOAMMEPH, B KOTOPHIX MOHOCAXapHILI
UrpaleT poib MoHoMepos. U3 nByx MOHOMepoB 00pasyeTcd IJuUcaxa-
pHI, U3 TpeX — TpUCAaxXapHi, U3 MHOTHX -— NONHcaxapiid. Bce MoHO-
caxapHas — OecLBETHBIC BEIIECTBA, XOPOUIO PaCTBOPUMbIE B BOIE.
CaMble pactipocTpaHeHHbIe MOHOCAXapHAb B XKUBOTHOH KRETKE —
TII0K03a, pubo3da, nesokcHpubosa.

I'mokosa asngeTcs NepBHYHLIM HCTOYHWKOM JHEPTWH JAs KIETKH.
[Tpw paciuervieHny ona MpeBpalLiaeTcs B OKCHA yriiepoaa u Boay (CO, +
+ H,0). B xone 370i1 peakuuy oceoboxaaerca 3Heprus (Mpu pacmen-
aeHus 1 1 rmoxossl ocsofoxaacres 17,6 KIIK sHepruu). Pubosa u
ae30Kcupub03a BXOMAT B COCTAB HYKNEHHOBEIX KHCIOT H AT®.

Hunuds: COCTOAT U3 TEX K& XMMWUECKHUX 3NEMEHTOB, 4YTO H YIie-
BOAbI, — YLAEPOAa, BOAOPOAA H KHcIopoaa. JINmHALI HE pacTBops-
101c B Bole. CaMhle pacnpoCTpaHeHHbIE M M3BECTHHIE JHITHAL —
3TO XHUPH, ABSLIOLNECH HCTOYHUKOM 3Hepruu, [Tpu pacniensieHHH
XKHWpOB BbUIENAETCH B ABA pa3a S0JbHIC SHEPriH, €M NPH pacllen-
ACHUM YrAeBOAOB. JIunuasl rHApogOGHLI H TOITOMY BXOAAT B COCTAB
KNETOYHLIX MeMOpaH.

B coctas kneTok BxogaT HyKienHoBbie k¥caote — JJHK u PHK.
Ha3BaHHe «HYKICEHHOBBIE KHCTOThI» MPOUCXOIAUT OT IATHHCKOTO Cl10-
Ba «HYKI€EYC», T€. s{IpO, [e OHU OBUTH BiepBbie 0GHapyxeHbl. Hykne-
HHOBbLIE KMCAOTH APEACTABMAIOT COBOMH NOCIEN0BATENBHO COERUHEH ~
HblE OpYr ¢ APYroM Hykneotunsl, HyKneoTHZ — 3T0 XMMHYECKOe
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coeHHEeHHe, COCTOAIISE M3 OTHOM MOJIEKYNHI caxapa H OIHOH MoJe-
KYJIH OpTaHHYECKOTO OCHOBaHMA. OpranMyeckue OCHOBaHHA NpH B3a-
HMOIEHCTBHH ¢ KHCIIOTAMH MOTYT ¢Opa3oBLIBATE COMH.

Kaxnmas monexyna JHK npencrasnser coGoil ABe e, CITHPAID-
HO 32KpYYESHHBIE OJlHA BOKPYL Apyroi. Kaxiaa nenn aBA4eTCA MOMMN-
MEpPOM, MOHOMEPaMHK KOTOPOTO CHIYXAT HYKIeoTHAN. Kaxnanmi HyK-
JIEOTHI COOSPAKHUT ONHO M3 YETHPEeX OCHOBAHUI — afieHHH, IHTO-
3HH, TYaHMH IWIH THMHH. IIpm ofpazoBaHHM JBOHHONW CIHpaIH
a30TUCTEIC OCHOBAHNSE OTHOM LIEMH «CTHKYIOTCA» ¢ a30THCTBIMH OC-
HOBaHMAMH Apyroii, OcHOBaHU® MOAXONAT APYT K APYTY HACTOIBKO
61M3K0, YTO MEXKAY HHMH BO3HMKAKT BOZOpOAHbIe CBA3H. B pacmo-
JOXKEHUY COSIMHAIOIINXCA HYKIEOTHAOB HMEeTCHd BaXHas 3aKOHO-
MEPHOCTDH, 2 MMEHHO: APOTUB aIcHYHA (A) OXHOM e BCETAa OKa-
abiBaeTcs THMMH (T) mpyro#ft uemu, a npotus ryanuHa (I') omno#
tenmu — uuTo3uH (I1). B KaXXOM H3 3THX coueTaHu# 00a HYK/1EOTHAA
XaK 6Bl JONONHAIOT ApYT Apyra. CHOBO «IOHOJHEHUE» Ha JIaTHH-
CKOM A3bIKe 0003HadaeT «KOMIUIeMeHT», [ToaTtoMy IIpUHATO rOBO-
PHTDb, YTO TYAHHH ABASIETCA KOMIUIEMEHTAPHBIM HHTO3HHY, a TH-
MHH KOMILUIEMeHTApeH aleHHHY. Takum obpazoM, ecid H3BECTEH
MOpPAAOK CNeNOBAHKSA HYKJICOTHAOB B OAHOM LIeIIH, TO NO MPHHIK-
Ny KOMIDIEMEHTAPHOCTH Cpa3y Xe BHISICHACTCA MOPALOK HYKISOTH-
IOB B ApPYTON Henu.

B momaykieoTuaHBIX Hersx JHK kakoeie TpU caeayiomHx Apyr
33 IPYTOM HYKJICOTHAA COCTABASIOT TPHILIET (COBOKYIHOCTb U3 TPEX
KOMNOHeHToB). KaxXaplii TpHneT — 370 He MPOCTO CyYaliHas rpyima
H3 TpeX HyKACOTMIOB, & KOJareH (IO-IPeYecKH KOJaTeH — y4acTok,
obpasylommii komoH). Kaxapiii KogoH koaupyeT (1dpyer) TONbKO
OAHY aMHHOKHCIOTY. B MOCHeIOBATEALHOCTH KONRICHOB 3aKUTIOUEHa
(3amMcaHa) epBHYHaA AHQOPMALUA O MMOCIEAOBATENBHOCTH AMHHO~
kueaot B fenkax, JJHK obsafiaeT YHHKAJIBHBEM CBORCTBOM — CIIOCO0-
HOCTBIO K YABOSHHIO, KOTOPBIM He objiagaet HA OAHa JApyrad U3 M3Be-
CTHBIX MOJICKYII.

Monekyna PHK rakxe ApnsgeTca momuMepoM. MoHoMepaMH ee saB-
mnotea nyxiaeorHan. PHK mpencrapnser coGolt Monekyny, obpaso-
BAHHYIO OAHOM IETEOYKOM. DTa MOJIEKYNIa TIOCTPOSHA TaKHM Xe obpa-
30M, KaK ¥ onHa u3 neneii JIHK. B pabonyknenHoBO! KNCIOTE, TaK XKe
xak ¥ B JHK, npRCYTCTBYIOT TPHILIETH — KOMOMHALIMH H3 TPEX HyK-
NEeOTHIOB, WiH MHPOPMAIIMOHHBIE eXHHMIL. KaXAWH TpUILIET
YIPABAAET BKIIOYCHHEM B OEIOK COBEPIICHHO OTIPEIENeHHOM aMHHO-
xucnoTel. Hopsanok YepeAoBaHNA CTPOSILIHXCA AMHHOKHCIIOT OIIpeIe-
ngerca nochaesopaTentHocTeio Tpumaeros PHK. Hadopmauua, co-
nepxawasacas 8 PHK, — »710 undopmaumsa, norydenras ot JHK.
B ocHoBe nepenaund WHGOPMALIHM JIEXKUT YK€ M3BECTHHI TMPHHLMII
KOMILIEMEHTAPHOCTH.
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C xaxapM TpuieroM JHK coemuHAaeTcd KOMIUTEMEHTAPHBIN
Tpuiuter PHK. Tpuruter PHK HaspBawoT KogoHOM. B mocnenopaTesb-
HOCTH KOAOHOB 3aKiTIoYeHa HHAPOPMAaLHA O NTOCIIEIOBATENEHOCTH aMH-
HOKHCTIOT B Oenkax. Dta mHdopMamua cKOMHpoBaHa ¢ nHbpopMa-
Ellld-lnl’( 3aMHCAHHON B NMOCHSJOBATENBHOCTH KOHOFEHOB B MOJEKYIE

B omtnune or AHK, coaepXaHue KOTOPO#H B KNETKAX KOHKPETHHIX
OPraHH3MOB OTHOCHTENIBHO NOCTOAHHO, coaepxaHne PHK konebner-
¢4 H 3aBUCHT OT CHHTETHYECKHX IIPOLECCOB B KIIETKE.

[To BpimonHseMbIM HYHKIHAM BLIICISIOT HECKONBKO BHIOB pHGO-
HyKIeHHOBOMH xucaoTel. TpancnoprHas PHK (TPHK) B ocHoBxOM
COIEPXHUICH B LMTOMAasMe KieTkU. Pubocomuas PHK (pPHK) co-
CTABAAET CYWISCTBCHHYIO YaCTh CTPYKTYpH pHbocom. Hudopmalmon-
"Haa PHK (MPHK), win matprmanaa (MPHK), cogepxurcs B simpe u
LUMTOINIA3ME KIETKH W MEPEHOCKHT WHQOPMaUWIC O CTPYKTYpe Besxa
or [IHK x MecTy cHuTesa Geska B pubocoMax. Bee suant PHK cuHTe-
supyiorca Ha JHK, xoropas ciyXmT cBoero poga matpuuei.

AneHozurTpHdochopHad kuchora (AT®) colepXUICA B KaOKIOH
KieTke. ITo xummyeckoit cTpykType AT® OTHOCHTCH K HYKJICOTHIAM.
B meli m B xaXmoM HyK/IeOTHE COREPXATCA OOHA MONEKYNA OPTANM-
YECKOTO OCHOBAHHSA (alcHMHA), OHa MOJIEKY/A YIieBoda (pubo3a) H
TPH Monekyisl ocopHoit KHenoter. AT® cymecTBeHHO omHMuaeTcq
OT OOBIYHBIX HYKIEOTRIOB HANUYMEM HE OAHOMH, a TpeX MolleKya doc-
dopHoii KHCHOTH.

AneHosuHMoHOMochopHas kucirota (AM®D) BxoouT B coctas
scex PHK. IIpu nmpucoennHeHHH eue aByx Monekyn docdopHoii
kucaothl {H,PO,) ona npespautaerca 8 AT® 1 CTAHOBHTCA HCTOY-
HAKOM BHCDI‘HH VIMeHHO CBA3b MEXAY BTOPOM M TpeThell MOJEKY-
namMu pochopHOit KuCTOTH Gorata XMMHYECKON 3Heprueil. XuMu-
yeckass sHeprua docdarHoll CBA3H MOXET JNIErKO NepelaBaTbhcd
IPYTHM XHUMHYECKHM coefimHeHnAM KeTkH. [Ipu oTiienneH|y on-
HOY Monexynsl dochopHoit KHeToTH AT® nepexomut B AID (age-
HosuHpudochopHyw Kucaory). Ecnm or AT® oTwenngioTca aee
Monexynsl ochopHoit Kuciors, ATP nepexonur 8 AM®D (azeno-
3UHMOHOMDOCHOpHYIO XKicaoTY). Peakna oTileIeHus Kaxaoil Mo-
Jexynb QochopHOH KHCIOTH CONPOBOXKAASTCH OCBOOOXICHHEM
419 kIx/MONE 3HEPTHM.

DepPMEHTH ABNAIOTCA YCKOPHTENAMH PeaKLH B XHBLIX KAETKaX.
B OTCYTCTBHE ¢ (hepMEHTOB peaKkLINi OPraHUYECKHX COSANHEHMI rIpoTe-
KaloT ¢ Manoit ckopocTbio. C/10BO «pepMeHT> IPOH3ONLIO OT JFATHH-
cKoro ciiosa (ferméntum — 3akBacka). MDepMeHTDI, PacIHEIUIHIONIHE
YUICBOREI, Ha3hIBAIOT CaXapo3aMMy, OTLIETUISHIONTHE BOFOPOI — Nerus-
poreHasaMH, pacllCILITIONME XKKEPEL — JINIA3aMHu,
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BonpocH Ais NMOBTOPSHMNA H CAMOKOHTpPONS:

1. Ha30BHTe N3BECTHEIC BAM XUMHYECKHE IMEMEHTHI, BXOJSAIHE B COCTAB
KIETOK.

2. HasopMTe OCHOBHEIE HEOPTAHHYECKHE BElIeCTBa B COCTABE KIETOK.

3. MepeuHcauTe OCHOBAHMS, BXOAALINE B COCTAR OPTaHMYECKUX MOJEKYN
KIIETOK.

4, OnHInTe oco0eHHOCTH CTPOSHHS Genka KaK MoIHMepa.

5. Oxapaxrepm3yiiTe OMOJOrHYECKYIO POITb YINEBOAOB H NHITHIOB.

6. Kakue BHAB HYKJIEHHOBBIX KHCI0T OGHApYXMBAIOTCA B KiIeTKax?

7. Kakosa 6nonormacckas pons ITHK n PHK?

8. Cparnure crpyxrypy JHK u PHK,

9. Kakue 0coBGEHHOCTH CTPeSHHS OMPEACIAIOT OCHOBHYIO byHKLM0 ATD?

@ysknan kietkn. Jiobasa KneTka obnagaeT BCeMH NPH3HAKaMU
KABOH MaTepui. D10 OOMEH BENISCTB, cNOoCOOHOCTL pearnpoBaTh HA
BHELHHKE BO3AeHCTBHA (pa3IpaxMOCTh), BO3GYAUMOCTE, POCT, pai-
MHOXeHHe (CMOCcOOHOCTh K CaMOBOCTIPOM3BEACHMIO- M Iepedayc re-
HeTH4ecKol MHPOpPMaAINKM), pereHepaluHs (BOCCTAHOBIEHHUE), MpPH-
crnocobiedne (AlanTaHA).

(OGMEH BELLECTE B XHMBOMK KI€TKe NPOKHCXOINT ¢ MOMMOLIECHHEM BE-
ECTB W3 OKPYXKALei cpenbl M BhIISNEHHEM B OKPYXAIOIIYIO CPEAyY
1POAYKTOB CBOSH XH3HenesTeibHOCTH. Bee peakimm, nporexaloliie B
KJIeTKe, MOXHO TIOAPA3ReIHMTh Ha ABe TPYNIH: aHabonnyeckue U Kata-
Gonuyeckne. Anabosunecxue peaxyuy — T0 CHHTE3 KPYIHBIX MONEKYN
13 BoNee METKHX H TPocTHX. JUIT 3THX NpoueccoB HEOOXOAUMEI 3aTpa-
Tol 3Heprud. M3 mocTymaiolyx B KIeTKY [I0K03bl, AMUHOKHCAOT, Opra-
HHYECKHX KMCAOT H HYKIICOTHEOB B KJIETKe HelPepLIBHO CHHTE3UPYIOT-
¢ Ge/Ku, YITIEBOAEL, KT H HYKICHHOBBIE KHCIOTEL. M3 3THX BelilecTB
dbopMupyIOTCS MeMGpaHbl KIETKH, €€ OpraHeluibl U IpYTHE CTPYKTYPIL.
CHHTE3 BENIECTB 0COGCHHO HHTEHCHBHO TIPOUCXOINT B MONOALIX, pac-
TYILAX KAeTKAX, XMMHYECKHI COCTaB KJSTKH B TeHeHHE XKH3HH MHOro-
KpaTHe obHoBIgeTcs. BeinecTsa, mocTyriuBLINE B KAETKY, Y4acTBYIOT B
mporieccax GHocHHTe3a (GHOCHHTES — 3TO Npouece oOpa3opaHus 610~
JOTMYECKHEX CTPYKTYp — OENKOB, XHpOB M YIJICBOAOB H3 Oonee npo-
CThIX BellecTB). B npoilecce GuocuHHTes3a 06pasyloTcs BemecTsa, Heol-
XOOUMBIE A XKH3HEAEATENABHOCTH, (PYHKIIHOHUPOBAHHA KAECTKH.
Hanpumep, B MbILLEYHHX BOSIOKHAX CKEMCTHDBEIX MBI, MAOLIATAX [Ia1-
KO MbpIIeYHON TKaHHW CHHTE3HPYIOTCH GEIKH, O0eCIeurBalOLHEe HX
cokpallieHHe. FIpoliecchl, B pe3y/ibTaTe KOTOPHIX 0Opa3syeTcs X1Bas Ma-
Tepys, Ha3HBAOTCA aHabom3MoM (acCUMUNALMEN).

OZHOBpeMEHHO ¢ GHOCHHTS30M B KIETKAaX IPOMCXOIHT PACTal,
pa3pyllieHHe OPTaHHYECKKX coelMHeHHH. B pesynbraTe pacnaga obpa-
3YIOTCA BEIIECTBA 6osiee NMPOCTOr0 CTPOSHUS (BOAA, YTIICKHCALIA Tas,
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MOYEBHHA M T. 3.). BONBILAsA JacTh peaKIIAH PAcTIafa MIET ¢ YIaCTHEM
KHMCJI0poJa M ¢ ocBofoXaeHHeM sHeprun, [Ipomeccs paciienneHns
KPYTIHBIX MOJIEKY: OpTaHWIECKHX COeAUMHEHHI Ha3shBaloTcs KaTabo-
JH3MOM (THCCHMILIALS). Kamabosuseckue peasustu TIPOUCXOIST 0ObIY-
HO C BbIIeNieHHEM HepriH. Hexoropsie peakilii, CesizaHHbBIE ¢ OCBO-
QOXIeHHEM KNETKH OT TOKCHYECKHX BEILECTR, HOYT C 3aTpaToi SHEPTHH.
COBOKYIMHOCTb KATA0OMHMYECKUX U aHAGOMHUECKHX peaxuMii, mpote-
KaloIMX B KJIeTKe B MoGoil JaHHHI MOMEHT, COCTABNACT e Memado-
susm (mponece oOMeHa BellecTB). [locTymalolue B KNETKY Opraiu-
YecKHe BemISCTBA CIYKAT MATCPHANAMH A1 CTPOHTENLCTBA KNETOYHbIX
KOMITOHEHTOB, a TAKXKe HCTOMHHKOM XMMHJecKoii sHeprun. ITpu pac-
LIETUICHUH [THTATENLHBIX BEIICCTB BHCBOOOXAACTCA SHEPTUS. 3HASH-
TEABHYIO €€ YacTh KiIeTKAa HCIOAL3YET HA MOJANEPXKAHHE CBOMX XKH3-
HEHHBIX [IPOLECCOB. DTO MOTYT OLITE OMOCHHTE3, KNETOTHOE NieJIeAHe,
AKTHBHBIH TPAHCHOPT BELLECTR, 2 B HEKOTOPRIX CIICIHATM3HPOBAHHBIX
KJIETKAX — MBIHEYHOE COKpPALlcHHAE, ICKTPHISCKNE HMITYAIBCH K T.A.
HauGonee npurogHa JUI4 HCTIOAB30BAHUA B KJICTKE XHMWYECKAsd IHeP-
THS, TaK KaK OHa MOXeT OHCTPO pacHOpOCTPAHATLCS M3 OJHOMN YacTH
KJIETKH B APYIVIO, a TAKKE M3 KJISTKH B XIETKY U PAacxoioBaThes Ko~
HOMHO — CTPOIC OTMEPEHHBIMHA NopiusaMu. McTOYHUKOM SHEPTOOORC-
neveHHs TG0 KIeToTHOH (PYHKINK ARIACTCA aaeHO3HHTpHdochop-
Hasg kucnota (AT®). ATD umeeTcst BO BCeX KHBBIX KIIETKaX, 1MOTOMY
€€ HA3bIBAOT YHHBEPCATLHBIM HOCHTEIEM 3HepruK. OHaKo 3amac aje-
no3aHTpHGOChOpHON KMCIOTH B KIeTKe HeBelHK. {Tak, HanprMep,
B MblLe 3amnaca AT® xsaraer #a 20—30 coxpamenwit.) TToaromy
Hapsay ¢ pacranoM AT® B kierke MPOUCXOIUT €€ HENMPEPHIBHBIN CHH-
Te3. COBOKYITHOCTE peakKiuii, obecleyHBAaIOUIMX KASTKH SHEprHeit,
HA3EIBAIOT IHEP2eMUMECKUM OOMEHOM.

HcrounukoM moaydeRns agcHO3MHTpHGochOpHOH KHCAOTH AB-
JIETCA OKHCIIeHHe OPraHRYeCKHX COCAMNEHUN — YIMEBOAOB, XHUPOB
H BenkoB (KAeTOYHOE ARIXAHHE). DONBIIMHCTBO KIETOK LT OKHCIe-
HHSA HCIONB3YET B TIEPBYIO OUepeldb YINICBORBI, KOTOPBIE THIPOIH3Y-
107¢a A0 rmokKo3hl. JKMpH COCTaBAAIOT <MEPBH Pe3epB» W MyCKAKTCH
B AeNo, ITaBHBIM 00pa3oM, TOrda, KOTJa 3amac YIIeBOAOB HCYEPIIaH.
BeJsike MCHoAb3yKTe Kb IIOCAE TOTe, KAaK OYIET U3pacXoloBaH BeCh
3a1ac YIJIEBONOB M XXKHpPOB, HAIIPUMED MPH ANMATENRHOM TONONAHHH.
PacuienieHe MKOKO3EI, B PE3YIETATE KOTOPOTO TIPOUCXGANT CHHTES
AT®, ocyiiecTBIACTCA B ABE CHEAYVIOIAE OXHA 34 APYTOH CTAANMN.

Ilepraa cragmsn — OSCKUCIOPOAHOE pacllUeriieHHe [IHOKO3RI, WA
2auxoau3. BTopylo CTanHIO HAR3HIBAIOT KUCIOPOOHNM okucaeruem. TNuko-
JIH30M Ha3HLBAIOT LIEMb NOCIENOBATENBHEX PEAKUMil, B PE3yTBTATE KO-
TOPLIX OMHA MOJNEKY/A TTHOKO3B PaclleIUIseTca Ha JBe MONEKYIb -
POBMHOTPAIHOI KHCAOTH U ABe MONeKyAb AT®. Bta peakuus npoTeKaeT
He B MHUTOXOHIPHAX, @ B HMTOILNA3ME KASTKM. 1A 3toll peakuuu He
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TpeGyercs: npueyrereusd Kuciaopoga. Ecmm cuHTes AT® nmpoHcxomuT B
LHTOIIa3ME M He HYXIaeTca B MeMOpaHax, TO A OCYIISCTRICHHS
KHCIOPOAHOTO MNpPOLECca HeOOX0ANMO HANMYHME MUTOXCHAPHATBHBIX
MeMOpaH. «ToINBOM» A% OKHCNTELHONO MeTab0NM3MA B MUTOXOM-
IpHAAX CAYXAT ITaBHHM O0pasoM XUPHBIE KMCIOTH H TMPOBHHOTPAL -
Has Kucora. PacuensieHue B KneTke 1 MONeKybl rmoxosst 10 CO, u
H,O ofecneunBaet cuures 38 Monekyn AT®. B GeckucnopolHylo cra-
IHI0 0OpasyeTcd 2 MONMEKYIbI, @ B KHCAOPOOHYIO — 36 Monexyn AT®.

Pazdpawcumocms xaemxy — 3T0 CTIOCOGHOCTD €€ aKTHBHO OTBEUYATS
HAa BHEHIHME H BHYTPeHHHE Bo3NeHicTBHA. Ha Bo3aeHCTBHE KNETKH OT-
BEYAIOT H3IMEHeHKeM 00MeHa BeNIeCTR, COKpAIleHNEM HIH obpasoBa~
HHEM HEPBHBIX MMITYJILCOB H T. 4. PakTophl, BhI3LIBAIOLIME M3MEHE-
HHS GYHKLHIH KNETKH, HA3BIBAIOT pasnpaxutenaMi. Oanoil n3 dopm
peakUHi KJIETOK B OTBET Ha JeliCTBHE pa3RpaXHTeNeit ABIACTCA 603-
Oyacoenue. Bo3byxKaeHne — 3To ClIOXHas OHONOTHYECKAs peaKlus,
0693aTeILHEIM NIPHIHAKOM KOTOpOit ABIgeTCS H3IMEHeHHe MeMOpaH-
HOTO TIoTeHUKana. [Tpy 3TOM B KJIeTKaX MeXAY ABYMS NOBEPXHOCTAMH
MTONAA3MATHYECKON MeMOpaHbl NONACPXKHUBACTCS PAZHOCTH MOTEH-
HANOB, T. €. IMCKTpHIeCKHIi 3apax. CTpoeHHe u QYHKLIHH [HTOIIA3
MaTHuecKoii MeMOpaHBI BO BCEX K/GTKAX TAKOBHI, YTO BHYTPEHHIA €2
MOBEPXHOCTD 3apAKeHa OTPHLATCIBLHO IO OTHOILISHMIO K BHELIHEH mo-
BEPXHOCTH. Pa3sHOCTL MOTEHIIHANIOB MeXKIY HAPYXHON M BHYTPeHHEH
MOBEPXHOCTAMH MeMOpaHLI KJIETKH, Haxolslleiicsi B TOKOE, HA3BIBa-~
10T MeMOPARKBIM ROMERKIA0M, IITH nomeHyuason noxos. B zapncumo-
CTHA OF THANA KJIECTOK WIH OPTraHK3Ma BEAMYMHA MOTEHLHANA TOKOsE
BaperpyeT oT — 20 mo — 200 MB. HeitcTBylomyil pa3apaxXeTens B3k -
BaeT HIMEHREHHs] MeMOPaHHOIO NIOTeHIKAIA (IeHONAPKIALNIO) U BO3-~
HUKHOBEHHE nomenyuasa deiicmeus., OAHAKO IEeNONAPH3aLMg LK-
TOMAAIMATHYECKOH MEMOPAHEI M BO3HHKHOBEHWE NOTEHIHAIA AeicTBH
XapakTepHH TONBKO /IS HEPBHEIX, MBIIIEYHBIX M XKENe3HCThIX KIETOK,
DTH GHONOIrMYECKHE CTPYKTYPHI CIIOCOOHEI OCYILECTBAATE GHCTPhIE pe-
akuuyv Ha paszapaxcHuds, TIpH BO3OYXKICHHUM B KIETKAX H3IMCHSICTCH
CKOPOCTb aHAGOMUYSCKHX H XKaTa00NMYecKUX peakiIHil H BBIFIONHSIOT-
cA crieuuduveckue, cBoicTBeHHEE UM GYHKIHH. XKeJe3UCThIe KieT-
KH 0Dpa3yioT W BhIMENSIOT CeXpeThl, MHIISYHHE — COKpPAILaloTCs,
HEPBHEIE KIIETKN 06pa3yioT HEPBHBE HMITYTBCH],

Bonpoch AN NOBTOpPeHUA N CaAaMOKOHTpPpONA!

l. [Mepeuncnute dyakun (KH3HEHHBE CBOHCTBA) KNETKH.

2. Kakyio pons senonsset B kaetkax ATE (anenosuuTpHdochopHas K-
nora)?

3. Yro But 3HaeTe 00 SHEPreTHISCKOM 3HAYEHUH B OPraHH3Me YITIEBOAOR,
Xupos, 6exxo?
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4, PacckaxuTe 0 6ECKHCACPOOHOM M KHCIOPOIHOM PaclilenNeH N YIAE-
ROIOB.

5. Kakoii npotiecc Ha3bIBa0T pasapaXHMOCTRIO KNETKH, YTO NPOHCXOANT
¢ KNeTKOW MpM AciicTBHA Ha Hee pasdopaxaTeneii?

6. Uto TaKoe «[IOTCHUMAN TIOKOST» U «TIGTEHIMAN DeicTBHA». B Kakux dyu-
KLUHAX KIETKH OHH Mpodasasiorca?

PASMHOXEHUME (JEJIEHHWE) KIETOK.
KJIETOYHBIN ITHK

Pocr uenopeueckoro opraHu3Ma, YBeIHUCHHE UMCHA KIE€TOK, HX
Pa3MHOXEHHE TIPOCHCXOLAT NYTEM Ac/cHHR KIeToK. OCHOBHEIMH CHO-
cobaMmp AeSleHUS KNETOK B HEe0OBEUSCKOM OPraHH3ME SIBARKTCA MHTO3
n medios. [TpoueccH, POUCXOAALNE TIPH 3THX Criocobax JeneHud Kie-
TOK, TIPOTEKaloT OAWHAKORO, OOHAKO OHH NPHMBOAAT K pa3HEIM pe-
3YALTATaM.

INpy MUTOTHUECKOM NENEHHH (MHTO3) YHCAO KJIETOK YBEJMvMBA-
©TCs, MPOUCXOAUT POCT OPTaHK3Ma. TakHM cnocoboM obeciieduBaeTcs
OOHOBNECHHE KAETOK TIPH HUX H3HOCE, CTapeHMH, rHbenu. Bnaromaps
MHTOTHYECKOMY OCNCHHIO HOUepHUe KISTKH NOMYUaleT HaGop xpomo-
COM, HOCHTHUYMbIA MaTepHHCKOMY. ¥ BCEX KIETOK MPH pasMHOXEeHHH
(aenennmn) HabMOJAOTCSH HIMEHEH NS, YKIATHBAIOUIHECA B PAMKH KJie-
TOMHOTO LMKAA.

KnerounbiM usKiIoM Ha3bIBAIOT TPOLUECCH, KOTOPLIE MPOUCXOAAT B
KJICTKE [IPH NOAIOTOBKE €¢ K HEJIEHHIO H BO BpeM# NeNieHHA.

B kaetourioMm uunkie BhigendiorT uHTepda3y (NMOATOTOBKY KJIETKH K
HENEHHIO} U MHTO3 (Npollece AeNeHHS KJIETKH).

HaTtepdaza anutca npumepro 20—30 u. B unrepdase vasausaeTca
MACCa KNETKH M BCEX €€ CTPYKTYPHBIX KOMITOHEHTOB, B TOM dHCJE
ueHTpHONeH. Tlponcxoanr nopropeHHe (PETUIKKALAA) MONEKYA HYK-
NeHHOBLIX KHeaoT, Poaureanckada uens JHK cayvkur marpunei mna
CHHTE3a ABYX JOUEPHHX AC30KCUPHOOHYKNCHHOBHIX KHCAOT. B WTore
PETUTHKANHN Kaxaast noueptisa Mmonekyina JTHK coctrout m3 omHoilt
ctapoii M oqHO HOBROI UeliH. B nepHoa NoAroTOBKK K METO3Y B KNeT-
K€ CHHTe3HPYIOTCA Beiku, HeOBX0oMNMBIe I HeieHUs KIeTKH (MKHTO~
3a). K KoHily uHTepdajbl XpOMaTHH B 41pe KOHACHCUPOBAH.

Mumo3 (ot rpeyu. mitos — HUTh) NpeacTaRAAET coBoit Meprol, Kor-
fa MarepHHCKAS KIeTK4 pasiefdeTcs Ha JBe AodepHHe. MuToTHue-
CKOE AeNICHHE KIeTOK NMPHBOAUT K PABHOMEPHOMY PACIIpeicieHHIo
CTDYKTYD KJETKH, e SLECPHOTO BeIEecTBa (XpOMaTHHA) MEeXIy ABYMS
AOYEPHUMH KeTKaMKi. Muros anured ot 30 MuH mo 3 u. MuTos noa-
pasaenseTca Ha npodasy, Metagasy, anadasy, Tenodaly (puc. 7).
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Puc. 7. Crauuy mMuTo3a. [lokasanel KOHAeHCAIMA XpoOMaTHHA ¢ 00pasoBant-
€M XpOMOCOM, 00paz0oBaHHE BepeTeHa NencHH:A H paBHOMEPHOE pacipe-
OeNcHME XpOMOCOM H LUCHTPHONEH No KBYM JOMEPHHM KIETKAM:

A — umrepdaza, b — npodasa, B — meradasa, I' — anadasa, | — tenodasa,
E — nozauas Tencdasa.

1 — ampuiEKo; 2 — TIEHTPHONMY; 3 — BepeTeHO AefeHus; 4 — 3Besna; 5 —
agepHat ofooyka; 6 — KUHEX0TOp; 7 — HENPEpPbIBHBIE MUKPOTPYBOUKH;
8, 9 — xpomocommr, 10 — xpoMocoMuBIe MUKpOTpYGOouKY; 11 — dopmipopa-
HHe fagpa; 12 — Gopoana apobaenus; 13 — ny$oK akTHHOBBIX HUTeH; 14 —
OCTATOYHOE (CPCOWHHOS) TeNbUe

B npoghaze nocTeneHHO pacriafaeTca AIPHIIKO, LIEHTPOCOMA pac-
najgaercd Ha JBe USHTPHOMAN, KOTOPhle PacXoNATCs K NMOJocaM Jeis-
1eiics KNeTKH. XpOMAaTUH B sIpe YILTOTHsIETCH (KOHAeHCupyerca). U3
XpOMaTHHa o6pa3yIoTcd XOpoLIo BUAWMBIE XpoMocoMul, HaunHaeTca
pacman sigepHoii 060noYKH.

B memagpase paspymaercs saepHas 060104Ka, XpOMOCOMEI HATIPAB-
NSI0TCA K TIONI0CAM KIETKH, COXpaHAA CBA3b C €€ SKBATOPHANBHON
obnactbio. CTPYKTYDPH 3HACIVIAIMATUYECKOI ceTH M KoMriekca I'onb-
XY PacCraZaloTcs Ha MEJKHE ITy3HPhKYU (BE3HKYJHI), KOTOPHE BMe-
c1e ¢ MUTOXOHAPHSAMU PacXomaTca B obe YacTH Nexdmiencs KIeTKH.
B xoHLe MeTadassl KAKAAA XPOMOCOMA HAYUHAET PaCLEIITATECA NPO-
JOOLHOMN IMEARI0 HA IBE¢ HOBLIE NOYEPHHE XPOMOCOMEL

B anaghaze xpoMOCOMBI OTOE/AIOTCS APYT OT APYFa B pacXomATca K
TIONI0CaM KJIETKH ¢O cKopocTsio no 0,5 Mxm/MuH. Jemmrcsa aHadasa
BCEro HECKOJMbKO MHHYT.
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B mesoghaze (oT rpeu. télos — KOHEN) FOUYEPHHE XPOMOCOMBL, Pa3o-
LIeTUIHECS K MONIOCaM KAETKH, AEKOHOEHCHPYIOTCS, Mepexois B Xpo-
MATHH, H HaYHHaeTca TpaHcKkpuniua (rpoaykunsa) PHK. Boxpyr kax-
J0# TPYTITIBL XPOMOCOM o0pasyercs snepHas o6oiouka. B HOBBIX siapax
OOABASETCA AAPSILKO. BricTpo dopMupyroTes MeMBpaHHBIE CTPYKTYPH
Gynymux nodepHux xnerok. Ha nosepXHOCTH MATEPHHCKON KIETKH, 110
¢e SKBATOPY, NOABNAETCs Goposga — nMepeTskka. 31a 6oposna GeICTPO
YIyONAeTC, MATEPHHCKAN KIETKA pa3ieiisieTC Ha ABS ROYEPHHE KIETKH.

Meiioz nabmogaercs y NONOBLIX KJIETOK, B pe3yneTare ux AcNeHHA
0oGpasyIOTCd HOBBIC KIETKHM C OJAKHAPHbIM (raluioMaHbIM) HaGopoM
XPOMOCOM, YTO BAXHO IS NepefadH reHeTnueckoi nHGopMauuH. Flpu
CNHAHWH MYXCKOH NoNOBOH KNeTKH — CNEePMATO30MIA H KEHCKOH —
gitreknerky (Ipd OMIOZOTBOPEHUHK) Halop XpOMOCOM YABAaWMBacTCA,
CTAHOBHUTCH MOJHBIM, IBOHHLIM (IHIUTOHIHBIM).

Meiios npeacrapiaaeT coboll mereHHWe KNETKW, KOTOa U3 OAHOIo
gapa ofipasyercsi YeThIpe IOUepHHX, B KaXAOM HOBOM AIPE COOEPXUT-
CA BOBOE MEHbUIE XPOMOCOM, YEM B MaTepHHCKOM siape. [1pu Mefose
MPOUCXOAHT AB& NMOCHEAOBATENLHBX (MHTOTHYECKHX) ACAEHHA KiIe-
ToK. B pesynsTaTe M3 ABOHHOTO (IUILTOMAHOrO) YHcaa XpoMocoM (2 n)
obpasyercs oMHHAPHBIN (ramnoumHsnt) HaGop (1 7). Mefio3 npoucxo-
IUT TOABKO TIPH HEJCHWH MONOBHX KieToK. JIpn 3TOoM coxpaHsercsa
NOCTOAHHOE YHUCIO XPOMOCOM, YTO O0ecneuMBacT Nepesauy Hacnea-
¢TBeHHO#H HHGPOPMaLIVH OT OTHOM KIETKU APYToil.

Bonpoce Ansi BOBTOPEHHKA H CAMOKOHTDPONAS:

1. HazoBure CTPYKTYPHBIE HIEMEHTEL KJIETKH.

2. KakMe GyHKUNH BB OAHAST KAEeTKA?

3. Mepeuvcnnte MeMOGpaHHEIC H HEMeMOpPaHHBE OPraHe/E! KIETKR, Ha-
JOBUTE WX DYHKUHH.

4, B3 XaKuX 3A€MEHTOB COCTOMT SOPO KACTKH, Kakie PyHKIWH OHO BHI-
IMONHAeT?

5. KakMe cymecTBYIOT BUIL COERHHEHHI KNETOK APYT ¢ apyroM?

6. Y10 TaKOE KASTOYHHIH LMK, KaKde TIepHOAH {(pa3kl) B HeM (B ITOM
IHKAE) BHRIACAAIOT?

7. Y10 Takoe Meiio3, 94eM OH OTIIHYaeTCa OT MUTo3a?

TKAHH, OPTAHBI, CHCTEMbI
H AIITIAPATBHI OPTAHOB

Kietku m ux npou3soiHme (BONOKHA H MEXKICTOUHOE BEIIECTBO)
0BbEIBHAIOTCA B TKAHH.
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TKaHh — 3TO HCTOPHYECKH CTOXMBHIASICA COBOKYITHOCTS KJIETOK M
MEXKICTOYHOTO BELIECTBR, HMEIOIHX 0bllee MPONCXOXACHHE, CTPO-
enue U ¢pysxkumn. Mo MophoROIrHYecKMM H HU3HONOTHYECKNM TIPH-
3HAKAM B OPTaHH3Me YeJIOBEKA BBLAEIAIOT YETHPE THIIA TKAHEH: 3mm-
TeJHAAbHYIO, COeAHHHTENIbHYIO, MBINICYHYIO, HEPBHYIO.

DIHTeNATLHAA TEAHb

DuATenuii STHTETHATEHOM TKaHH 0Gpasyer MOBEPXHOCTHHE CJIOH
KOXM, IOKPLIBAeT CIH3UCTYIO 00G0JI0UKY MOABIX OPTaHOB MHIUIEBAPH-
TEABHON, NBIXATEAbHOH cHCTeM M MOYCIIONOBOrO almapara, MoBepX-
HOCTH CEepO3HBIX 000/104YeX, a TaKxKe o6pa3syeT KpYIHBIEC W MANbIC Xe-
sie3sl, B ¢BA3M ¢ 9THM BRIIEIAIOT NOKPOBHEIA SMUTENHR U XENe3NCTRIN
IMHTSIMA.

Ioxpopusii >nETeAMH OTHENACT BHYTPCHHIOW CPEAY OT BHELIHEH,
pacnoNaraich Ha MOBEPXHOCTH TeJlla | ero CIM3UCTHX oGonouek. Ilo-
KPOBHBIH SMUTE/NMi 3alLIMIIAET OPTAHKU3M OT BHEIHHX BO3MEHCTBHA,
a TaKXKe BHITOHSET GYHKIIMNA 00MeHa BEUIECTB MEXLY OPTAHN3MOM U
BHelrHel cpenoi. TTOKPOBHBII ATIMTENNIA KOXH HITH CIU3HCTBIX 000-
JIOYEK O0pa3yer CIOUIHOMN IIACT, COCTOAILHHA M3 IUIOTHO PacIono-
SKeHHBIX KIETOK. DIMUTENHATBHBE KIETKH COSAMHEHE! OfHA ¢ APYroi
C TIOMOILIBIO PA3IHYHBX BHIOB KOHTAKTOB M BCEraa JieXar Ha 6aszane-
HOI MeMOpaHe, KOTopas OTAENAeT SMHTENHaNbHbie KIETKH OT momie-
XaueH TkaHH.

Huranne KIETOX MMOKPOBHOIO SMHTE/IMS OCYIIECTBIACTCA TYTEM
mvddy3uH TKAaKEBON XHAKOCTH M3 TOMIEXAIEH COSAMHENTEIbHOM
TKaHM 4epes GasanbHyo MeMOpaHy. C y4eTOM NONOXCHKA SIMHTENH-
ABHBIX KIeTOK B 3ITHTENHAILHOM IUIACTE PAXIMYAlOT OOHOCTOHHEIN W
MHOOCNONHEI rHTenuit (puc. 8). Y odnocaoiinozo numesus Boe KIECTKH
JeXAT Ha Gasanbiolt MeMOpaHe, a caM| KJIeTKV 00pa3yioT OIHH CJIOH.
¥ MHOTOCRONHOTO 2MHTeNd K GazanbHoi MeMOpaHe MpHJIEXAT KIeT-
KH TOJIBKO CaMoTO IyGokoro cnos. OaHocnoliHEIN snuTe ni, B KaeT-
Kax KOTOPOFO fAfpa PacIioNaraioTcs Ha OAHOM YPOBHE, HA3HBAIOT 00-
HOpsIORBIM. DIATENHi, AApa KIETOK KOTOPOTO JIEXaT Ha pasHbIX
YPOBHSIX, HOCHT HAa3BGHNE MHO20PROHOZ0.

MHuorocnoitHel 3nUTE M GLIBAcT HEOPOTOBEBAKNINM H OpPOTOBe-
BalOILHM. Muozocsoiiiviii naockuii Reopo206CeaIwuil Inumeauii KMeeTcA
¥ POTOBHIIKI IJ1A3a, BAATANMINA, ¥ CAH3HCTOH ODOJIOUKH IOJOCTH pra,
T/JIOTKH W ITHL1eB0Ia, KOHEYHOIo OTIe A IPSAMOil KHLIKHK. ¥ 3TOTO 314~
TEeNMKA BRIIS/SIOT TP KICTOYHBIX CNOS: Hazarbhbil, wunogamui W
nosepxuocmusiti. Knetku 6a3anbHOrO chos feXar Ha 6asanbHOM MeMO-
paHe, OHM CIIOCOGHEI K MHTOTHYECKOMY JE/ieHHI0. DTH KJIETKH, pas-
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Pue. 8. CrpoeHue 3NMUTENMNANBHON TKAHH:
A — npecToit ckBaMO3HbL snaTemH (Me3oTeauit); B — mpocToit KyGHueckuii
anurenu#; B — npoctodi cronGyaTeil amuTeanii; I — pecHHTYATHIN SnHTe-
ani; 11— nepexomnbii snutendii; E — weoporosepaomumit MHOroCoHbIH
{nockwil) cKBaMO3HBI SNHTEANI
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MHOXAasCh, BO3MENIAIT FTMOHYIIINE KIETKH «M3HALIWBAIOLUETOCHs MO~
BEPXHOCTHOTO /104,

Mhuozoceoiinviii naocxuii opozogecaromull SINTENHA oOpasyeT INuTe-
JIAATBHBIH [TOKPOB KOXH — SIHAEPMHUC. ¥ ITOr0 STUTENHA pa3iNdaioT
HATh KNSTOUHBIX CHIOEB: 6a3arbhbiil, winnoeamsitl, sepuucmottl, Grecma-
uinii U poeoeoii (oporoseBaloLixii). B Ki1eTkax snuaepM1ca (KOXHOTO 31H-
TeNNA) CUHTEIUPYIOTCS H HAKATUTHBAIOTCA crieninduyeckHe Genku (ke-
pPaTHHB!), OOYCIOBTHBAIOIIME MPEBPAlIcHHE THUX KIETOK B POrOBRIE
qemryiiky, Knerxu snujepMica NocTeneHHO OPOTOBERAIOT H CNYILKMBA-
foTca. Kraerku 6asansHoro cios AsasioTca pOCTKOBEIMH, B 6asanproM
CJI0€ PACTIONOXEHBE TAKXKE KNETKH, B KOTOPbIX HAKAIJINBACTCA THTMEHT
METAHHH (MMrMEHTHEIE STIMTCAHOLUNTH, MEJAHOLIMTHI).

Ilepexodnstii snumeauii TAX HA3BaH MOTOMY, 4TO ero JOpMA U CTpPO-
eHHe MEHAIOTCH B 3aBUCHMOCTH OT COCTOAHMA opraHa. HanpuMep, ipn
HALOJIMEHHYE MOYEBOTO My3bIpA DMMTEAHANLHBIH MOKPOB €0 CAU3HC-
TO#H 6GONOCUKYW YTUIolaeTcd. ITpH oMyCTOmIEeHHH MOYEBOT0 NY3LIPA (MO-
YEeHCIYCKAHHH) SITHTEIHANBHBE KIETKH paclipapiAlOTCA, JMHUTENIH-
aNLHBIN TOKPOR YTOANIAETCS.

Mo cpoeil bopMe FITHTENHOWTHI MOAPAILNSIOTCA HA [LUTOCKHE,
KyGuYecKHe W cTog0uaTHIe (MpH3MaTHYeCKUe).

Iaockue snumenuoyumpr (Mezomesyoyume:) 06pa3yIoT MUTETHAND-
HBifl NOKPOR GPICLUWHBI, TUTERPHI, NMEPHKAPIA, KPOBCHOCHLIX W JIHM-
daTHYecKHX COCYROB (FHEOTENHOLMNTH). Jnumeauansisie Kiemxiu Kyou-
yeckoli (hopmbi 00PA3YIOT CTEHKH MOUEYHBIX KaHaabileB (HedpoHa). Cimonb-
Yamuie SHUMETHONIMB HMeST CAN3NCTAR 0G0M0UKA XeAyIKa, TOHKOH U
TONCTON KMUIOK, TpaxeH, BpoHXoB. ¥ SMHTEIHANBHBIX KNETOK Bbiens-
10T GananbHYI0 YacTh, OOPAUIEHHYIO B CTOPOHY 6a3anbHoi MeMOpaHsl,
H ANPKATBHYI), HANPABNEHHYIO K MOBEPXHOCTH 2IUTEIHANBHOIO NO-
KpoBa. B GazanpHo# yacTH HaXOOUTCA AAPO, B aNMHKAIBHON — pacnona-
TAKOTCS OPraHenns KJIeTKH, BKJIIOUEHWS, B TOM YHCAE CeKpPeTOPHLIE
TpaHyNsl ¥ XenesHctoro annteana. Ha anaxanbHol 9acru MOryT GBITh
MHUKPOBOPCHHKH — IMOKPHITBIC IIATOAEMMOH BEIDOCTRI LIMTOILNA3MEI.

FloxpoBHBiil NUTENHH TIPY MOBPEXAEHHAX CIOCOGEH BLICTPO BOC-
CTAHABAWBATBECA MATOTHYECKHM JeIeHHeM KICTOK. Y ONHOCHOHHOro
INUTENHS BCE KIETKH UMEIOT CITOCOOHOCTE K JENeHHUI0, ¥ MHOTOCNOM -
HOTO — TOAbLKO Ba3aNbHO PACHONIOKEHHBIC KICTKM. DNMHTCAHANLHBIE
KJETKH, UHTEHCHBHO Pa3MHOXAACH 10 KPAsM NOBPEKICHHA, KakK Obl
HAaTI0/13410T Ha PAHERYID MOBEPXHOCTh, BOCCTAHABIHBAA LEJOCTHOCTD
SNUTEAHAABHOTO MOKPOBA.

KenesncToiii snmreamit o0paszyer Xejedbl, pasindHbe 1o dopMe,
PacCrooKeHHIO N QYHKITHSM. DivtenanbHble KIeTKH Xenes (erandy-
AOKUME) CHHTEIUPYIOT M BHACASIOT BEIISCTBa — CEKPETHl, Y4ACTBY-
OLIME B painHIHbiX GYHKUHAX opraHiu3Ma. [1oaToMy XenesucTeii 3mu-
TEAWA HAZHIBAIOT TAKXKE CEKPETOPHBIM STHTENIHEM,
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CeKpelun s ABISETCA CIOXHLM GHIUONOHIECKHM IIPOLIECCOM,
COCTOAIUNM H3 CHERYIOIHNX (a3 MOMFOINCHHA UCXOTHEIX NPOIYKTOB,
CHHTE32 U HAKOILICHHA CEKDPETa, BBIIEIICHAA CEKPETa U BOCCTAHORIE-
HHA CTPYKTYPHI KNETKH. CeKpelus JeXHT B OCHOBE MHOTHX BaXHeH-
WX GyHxuMii: 06pa3oBaHNS MOJNOKA, CAIOHH, XEIYIOUHOIO M Kid-
IEYHOTO COKa, SHIOKPUHHON peryssiliH,

CoennanTebHAA TKAHD

CoepMHUTENbHAS TKaHb 06Pa30BaHA KIETKAMH M MeXKICTOUHEIM
BEILECTBOM, B KOTOPOM BCETa MPHCYTCTBYET 3HAUMTEABHOE KOJIMUE-
CTBO COCTHHUTETBHOTKAHHBIX BOJIOKOH. COSAMHUTENbHAS TKAHB, MMES
pas/liuHoe CTPOSHHE M PACHOJIOXCHHE, BERIONHACT MeXaHHUYECKHE
GyHK1MY (ONOpHLIE), TPODUUECKYIO (NMTAHNA KAETOK), a TAKXKE 3a-
UTHTHBIE PYHKITMH (MEXaHUIeCKadA 3alluTa U (arounTos).

B coOTBETCTBHH ¢ 0COGEHHOCTAMU CTPOCHMS W (DYHKUNH KNETOK U
MEXKIETOYHOIO BELICCTBA BEICHAIOT COGCTBEHHO COCOMHUTENBHYIO
TKaHb, & TAKKE CKEJNETHbIS TKAHH H KPOBb.

ColcTeHNO COCARHHTENLHAN TKAHD CONPOBOXIACT KPOBEHOCHLIE
COCYABI BILNOTH 10 KAMWLILPOB, JaOMHAET IPOMEXKYTKH MEXITY Opra-
HaMH M TKaHAMM, ofpa3syeT COOCTBEHHYIO IFACTHHKY CIH3HCTOM 060-
JIOYKH, MOACTH3HCTYI0 OCHOBY. COOCTBEHHO COSTMHUTENLHYIO TKAHb
NOAPA3ZNENA0T HA BOJIOKHUCTYIC COSAMHHUTEILHYIO TKAHL U COSTHHH-
TeJbHYIO TKAHD CO CTICIHAbHBIMHM CBOMCTBAMHM (PETHKY/ISPHYIO, XH-
POBYIO, MUIMEHTHYIO),

Bosoxnucnas coedunnmessuas mxans B CBOIO 0O4epeb MOIpPa3KeNs-
€TCA HA PBIXIYIO H ILIOTHYIO, 8 HOCNeaHAd — Ha Heo(hOpMIEHHYIO 1
odopmaernylo. Kiaccndukalmsa BoIOKHRCTOH coeNMHHTENbHOM TKa-
HH OCHOB2HA HA COOTHOLIEHWH KACTOK M MEXKIETOUHOIO BELIECTBA,
BOTOKHUCTHX CTPYKTYD, 4 TAKXKE Ha PACHONOXEHHH, ODKEHTALNH CO-
SAHHHTEEROTKAHHBIX BOIOKOH.

Poixaas GoAOKHUCMAR COCOUNUMENBHAR MKAHD UMESTCH BO BCEX
OPFraHax BO3/¢ KPOBEHOCHBIX H JIUM(DaTHYECKHX COCYNOB, HEPBOB U
oGpasyeT Kancy/bl H COeNMHATEABHOTKAHHEIE TEPEFOPONKH (CTPO-
MY) MHOTHX OpPraHoB (puc. 9). OCHOBHBIMK KJISTOYHBIMH 3IEMEHTA-
MH PBIXJIOH BOTOKHHCTOH COCMMHHTENbHOM TKaHU ABASIOTCH hub-
po6nacThl, GuOGPOLUTH. MEXKIETOUHBIE CTPYKTYPHI TPEACTABNCHDI
OCHOBHBIM BEIIECTBOM M PACONOXEHHBMH B HeM KOJUIATEHOBHIMH
(xne#inalomUMK), SAACTHYECKEMA H PETHKYJISPHEIMH BOJIOKHAMH.
OCHOBHOE BEIIECTBO — 3TO TOMOTEHHAs KOLIOHIHAs Macca, KOTO-
past COCTOHT M3 KMC/ABIX M HEHTPAJLHHX IEONNCAXapHIOB B KOMII-
nekce ¢ 6eaKaMH. BTH HONHCAXapHaBl, B TOM YMCHIE FHANTYPOHOBAs
KMCIOTa, TIONYYUIM HA3BaHHE INIMKO3aMUHOTIIUKAHOB ([IPOTEOrNH-
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Puc. 9. CrpocHHE pRIXUIOHE BONOKHHCTON COSAUHUTENRHON TKAHN:
1 — Makpodar; 2 — amopdHOE MEXKNETOUHOE (OCHOBHOE) BEHIECTBO; 3 -~
AAa3MOIUMT (MAa3MaTHYeCKasa KMETKa); 4 — JNHNOUHMT {XHPOBasd KIETKA);
5 — KpOBEHOCHEIHR COCYHl; 6 ~— MHOUMT, 7 — MEepHLMT; 8 — 3HIOCTETMOLNT;
9 — ¢ubpobnact; 10 — snmacTHyeckoe BONOKHO; 11 — TkaHeBbIH Gaszodu,
12 — xonnareHoBoe BONOKHO

KaHoB)., ZKHIKYIO 4acTh OCHOBHOTO BEWIECTBA COCTABAAECT TKaHeBas
XHAKOCTB.

MexannyecxHe, TMPOYHOCTHBIE KauecTRa COSHMHMTENLHON TKAHH
NPHAAICT KOJUIATEHOBbLIE U 3MACTHYECKHE BOTOKHA. OCHOBY K O 1 JT a-
TEHOBBIX BOJOKOH COCTaRIsAeT Gesiok kosuareH. Kaxmoe Kon-
JIATEHOBOE BOJIOKHO COCTOMT H3 OTAENBHEIX KOAMAareHoBHMX Guépuan
TomuuHol oxono 7 HM. KostareHOBHE BONMOKHA XapaKTepHU3YIOTCH
GonpNIoH MeXaHHYECKOH APOYHOCTHIO HA pa3phiB. OHH 06beNHHAIOT-
C5 B MYYKH PANTHIHOMK TONUMHAB, D TaCTHYECKHE BONOK-
Ha OnpefeNsioT MacTHYHOCTE M PacTAXUMOCTE COLOUHUTENLHOMN
TKaHU. OHH COCTOAT H3 aMopdHOoro Genka 3MacTUHA ¥ HATEBHAHLIX
BeTBAMINXCA PHOpHAI.
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B COeAMHMTENLHOR TKAHA HMEIOTCA €€ COOCTECHHEIE OCETBIE KIETKH
(pnbpobractel U GUOPOLUTHI) H PA3THIHEIC MPUILLIBE, TTOABHXHLIC
KieTkd (Makpodarn, numMpOUMTH, MNA3MOINTBL H KNeTKH KPOBH —
NEWKOHMTHL).

durb6pobnacTs SBIAIOICA HAaUOONEE MHOTOYMCIEHHOH ITO-
nyasuueli KIETOK PO BONOKHHCTON COSIUHUTENBHOM TKaHH, ORu
Y4aCTBYIOT B O6GPR30BAHIH CTPYKTYP MEXKICTOYHOTO BEWECTBA, B TOM
"HCJIE KOAMAreHOBBIX BOJMOKOH. PHGpo6racTbi MMEIOT BepeTeHOOOpas-
Hy10 dopMy, 6a30MUNBHYIO LHTOILIA3MY, OHM CIOCOOHH K PasMHO-
KEHUIO MUTOTHYECKHM TIYTEM. YTpauuBas cnocoGHOCTD K AENEHHIO U
CHIDKAS CHHTETHYECKYIO AKTHRHOCTD, (HhUOpoORACTE: IPEBPALLAIITCS B
dudponuter. DU G po LM T B OTIHYAITCA Or GPUGpOOAACTOB Cna-
GbiM Pa3BHTHEM MEMGPAHHEIX OPIaHe/lt H HH3KHM YPOBHEM OOMCH-
HbIX TIPOLECCOB.

B coeqHUTENLHONH TKAHH MMEIOTCA TakKe crelHalu3HpPOBAHHBIC
KJETKH, B TOM YMCJIe KNETKH KPOBH (1eHKOLMTHL) H HMMYHHOH CHC-
TeMH (IMMOLHTE], a3MaTHYeCKne KIIeTKH). Berpeyalores u apyrue
KIETOUHBIE TeMeHThl — Makpodarn U Ty4HbIE KIETKH,

MaxpodarH — 3T0 aKTHBHO (arOLHTHPYIOLIHE KISTKH pa3-
mepoM 10—20 MxM, comepxaliie MHOTOYUCAEHHbBIC OPraHeLIbl 1
BHYTPHKICTOYHOFO [IEPEBAPMBAHKA YU CHHTE3a Pa3INIHBIX aHTHaKTe-
pHAIBHHX BeleCTB. Makpodari MMEIOT MHOTOYHCICHHEIE BOPCHHKH
HA MOBEPXHOCTHU KAETOUHOH MEMOpPaHHL.

TyuHHE KAeTKM (TKaHeBble Gasodunsl, Win JabpoLHATHI)
CHUHTE3MPYIOT M HAKAIUIKBAIOT B CBOEH LMTOMIa3Me GHONOTHYECCKH
AKTHBHBIE BELlECTRA (remapHH, cepoToHHH, xodamMuH 1 ap.). Tyu-
HBl€ KJIETKM PACTIONAraloTCA NPEeUMYLIECTBEHHO BO3NE CTCHOK MEN-
KUX KPOBEHOCHBIX H MMM(baTHUECKUX COCYAOB N COCOOCTRYIOT H3-
MEHEHHKIO TTPOHHIIAEMOCTH HX CTEHOK.

B pEINTOR BOJOKHWCTOR COSHHHMTEJNBHOM TKAHHM TIPHCYTCTBYIOT
TAKKE XHpPOBEHE KNEeTKH (AAMNOLUTH)U MHTMEHT-
HHe KIEeTKH (HWFMEHTOUH T bl). KHpoBbie KIETKH HaKal-
JIMBAIOT B CBOEI1 LIMTOMAAa3Me THNAALL. Bo MHOTHX YACTAX OPTaHU3MA
JTANOUUTH 00PasyIOT CKOIUTEHHS, Ha3biBAGMbIE XHUPOBOH TKAHBIO.

Ilromnasa eoaoxsucman coedurHumeasnais MKarb COCTONT Ipe-
HMYILECTBEHHO W3 BOJOKOH, HEGOMLLIOIO KONHMECTBA OCHOBHOMO
aMop(dHOro BeIECTBa N eNHHAYHBIX KNETOK, BoLAERIOT NIIOTHYIO HE-
ODOPMIECHHYIO H TUTOTHYIO ODOPMIECHHYIO BOZXOKHHCTYIO COENHHH-
TelbHble TKaHU. [1A0oTHasn HeoGoOpMiacHH2T COCIUHHUTEb-
Has TKaHb obpazoBaHa MHONOMHCICHHBIMH BOJOKHAMH Da3iHuHON
OpPHEHTALIMH, (HPOPMHUPYIOHIMMH CIIOXKHBIE KOHCTPYKUMH TIEpeKpell-
BAIONIMXCA NYYKOB (HANpPHUMeEp, CeTYaTHl cioil KOXK). ¥ mjaoT-
HONl OPOpPMAEHHON BONOKHHCTOH COSOMHUTENLHOK TKAHU
BOJIOKHA PACcTONATaloTCs B OOHOM HANPABICHHN MOYTH MApanie/ibHO
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OILHO APYTOMY, B COOTBETCTBHY C ACHCTBMEM CHIILI HATSDKSHMS (CYXO-
XHWIHA, MBITIIEL, CBSI3KH),

Coedunumeqsnan mxans co CRERUAILROIMU CEOSCMEAME TIPSICTAB-
JIeHa PeTHKYIAPHOH, XKHEPOBOH, CIM3UCTOM M MUrMEHTHON TKAaHAMM.

Pemuxyaspras coeQunumenvias mxans COCTOUT H3 PETHKYIAPHBIX
KIICTOK W PeTHKYIISPHBIX BOXOKOH. BONOKHA B OTPOCTYATHIE PETHKY-
JIAPHBIE KICTKH OBPA3YIOT PRIXTYI0 MEIKONETIHCTYIO CeTh. PeTnky-
JIAPHA% TKaHb 0OpasyeT CTPOMY KPOBETBOPHEIX OPraHOB M OpTaHOB
UMMYHHOH CHCTEME M CO30AaCT MHKPOOKPYXCHHE J/IA PA3BUBAIOIIHX-
¢4 B HHX KJIETOK KPOBH M KJeTOK JHMGPOHIHOrO paaa.

Kuposas mranb COCTONT NPEMMYIIECTBEHHO K3 XKHPOBBIX KITETOK.
974 TKaHP BHITOJHALT TEPMOPETYIUPYIONIYIO, TpoHdecKyio, hopmo-
obpasyromyro dpyHkunE, JKUp CHHTE3HPYETCA CAMMMK KIESTKAMU, 110-
aToMy crielliddeckoit pyHKunel XHpoBoH TKAHH SRNAIOTCSH HAKOM-
JeHne M obMeH JMHnuxoB. JXHpoBas TKAHb pPacloONATACTCA DTABHBIM
o6pasoM noj Koxeit, B caTbHHKE W APYTHX XHPOBLIX feTio. AKHposas
TKaHb HCMOJb3YETCA IIPH FOJIOAAHUM I [TOKPHITHSL SHEPTETHYECKHX
3aTpaT OPraHA3MA.

Causucman coedurumensian mKans B BHAE KPYIHBIX OTPOCTYATHIX
KJICTOK (MyKOLMTOB) H MEXKIECTOUHOIO BELIECTBA, 6OTaTas THATYpPO-
HOBOH KHC/IOTOM, MPHCYTCTBYET B MYNOYHOM KAHATHKE, NpeaoXpa-
HAA MYIIOYHHIE KPOBEHOCHKIE COCYAb] OT CAARMUBAHUA.

TTuemenmnas coedurnumensnan mxans CONEPXUT GONbLIOE KOMHYE-
CTBO IMTMEHTHHX KAETOK — METAHOLIMTOB (pamyXKa I’lla3a, MHrMeHT-

HBIE ISITHA ¥ Ap.), B LHTOIUIA3ME KOTOPBX HAXONHUTCA ITUTMEHT Mea-
HHH.

Ckeserabie TEAHA

K ckemeTHBIM TK2HSIM OTHOCAT XPAINEBYIO H KOCTHYIO TKAHH, BBI-
HOHSIOINC B OPTAHM3ME [1aBHBIM 00pa3oM MEXaHHYeCKYIO (ONopa 1
TIEPEABUXCHHE) H PasTPAHUMINTENBHYIO GYHKIUH. CKeNeTHHE TKAHM
NPHHHMAIOT Y4acTHe B MHHEPAILHOM OOMEHe,

Xpumenas TKaHb COCTOHT U3 KJIETOK (XOHAPOIUTOB, XOHApoGIac-
TOB} H IIONHMEPH3OBAHHOIO, ILIOTHOIO MEXK/IETOUHOTO BEllecTBa.
MeXKIIeTouHOe BElEeCTBO XPAILA, HAXOAAINEECH B COCTOSHHM Ted,
06pa3oBaHO IMaBHEM OOGpa3oM DTNKO3AMHHOTIMKAHAMH M FPOTEO-
ruKaHaMu. B 60/16110M KoNHYecTBE B XpAlle COAEPKATCA TAICKE CO-
€MVHHUTEIBHOTKAHHHE (KOJNNATEHOBHE) BOJIOKHA. MEeXKNeTOUHOE Be-
IECTBO Xpsled o6najaer BHICOKOH THAPOOHALHOCTBIO. 3penbie
XPSTIEBbIE KICTKH (X O H I P O 1l ¥ T bl) EMEIOT OKPYIIYIO U OBAIh-
Hyi0 ¢opMy. Pacnonaraioresi 31 KACTKH B OCOGBIX MONOCTAX (JIaKy-
Hax) M BBIPaGaThIBAIOT BCE KOMITOMEHTH MEXKIETOTHOIMO BEILECTBA.
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MONOOBIMH XPSILIEBBMH KJICTKAMH ABIAIOTCA XOHApoOnac ThHL
OHH aKTMBHO CHHTE3HPYIOT MEXKASTOUHOE BEHIECTBO XpAUIA, & TakK-
K€ CIOCOOHBI K Pa3MHOXEHHIO. 3a CUET XOHAPOLIUTOR NPOKCXOUUT Nne-
pHbepuyeckyit (aNMO3NIHOKHEIA) POCT Xpslla.

Cno¥ cCOSINHHTENBHOR TKAHH, NOKPHBAIOIICH MOBEPXHOCTD XpAa-
LA, HA3BIBACTCS Hadxpauruyel. B HATXpAIHULE BHIESTIIOT HAPYKHBIH
cnoii — PpUBPO3NBIA, COCTOALIMIA N3 MIEOTHONW BONOKHMCTOH COCHH-
HHTEIBHOM TKaHH, B 3TOM clloe poXoaaT KPOBECHOCHEIE COCYbI, HE-
pBbl. BHyTpeH Wi c10# HAOXPAIIHHILE! XOHAPOTSHHBIM, ColepXalulni
XOHAPOGMACTH W HX NpPEAIIeCTBEHHHKOB (TipexoHapobnacTos). Han-
XpAIHKLA obecreunBacT anMoO3WIMOHHBH pocT Xxpaa. KpopeHoc-
HbIE COCYAb HATXPSUHHLLL OCYIIECTRIRIOT AN py3HOE THTAHNE XPsi-
wleBOi TKAHH ¥ BBIBOI NPOAYKTOB 0OMEHa.

COOTBETCTBEHHO OCOOEHHOCTAM CTPOCHMS BHAEIAIOT F’HANTVHOBLIMN,
3JaCTHYECKNA H BOJOKHHCTHIN XPALIH.

Tuanunoestii xpaw; OTAHYAETCsl TPO3PAYHOCTBIO U roaybopaTo-Oe-
AbM 11BeToM. [HANMHORBLIHA Xpam BCTPEYaeTcs B MECTaX COCAMHEHHSA
pebep ¢ rpyAnHOl, Ha CYcTaBHLIX NOBEPXHOCTAX KOCTEH, B MecTax
coeaMHEHHA 3NHPU3A ¢ anadU3oM Yy TpyOUaThIX KOCTEH, Y CKenleTa
ropTaHH, B CTEHKAX TPaxeH, GPOHXOB.

BaacmunecKkull Xpau B CBOEM MEXKJIETOUHOM BElSCTBE HApALY ¢
KOLIAareHOBEIMM BOIOKHAMH COZEPXKHT OJbIIoe KOMHYECTBO 3MacTH-
yecKUX BOJIOKOH. TT03TOMY 3/MacTUYIECKHiX XpsaLl 00ianaeT NOBLILIEH-
HoM rH6kocThio. M3 3MacTHYECKOTO XpAllla MOCTPOSHBL yUIHAA pako-
BHHKA U XpALl HAPYXHOTO CAYXOBOTO NpPOX0oJa, HaaropTaHHWUK H
HEKOTOpbIE APYTHE XPLIUH MOpTaHH.

Boaoxnucmuoiif xpag B MEXKIETOYHOM BELLECTBE CONEPKUT GONMBUIOE
KOMMYECTBO KOJLIAr€HOBLIX BOJIOKOH, UTO NPHIAET 3TOMY Xpatily B60/b-
1LYIO POYHOCT. i3 BONTOKHHCTOTO Xpsillia NOCTpoeHE! PUpoIHbIE KOMb-
4a MEXIO3BOHOYHBIX JUCKOE, CYCTABHEIE IHUCKHM H MEHHCKH.

KocTnasa TEAHb [TOCTPOSHA W3 KOCTHEBIX KIETOK H MEXKKIETOUHOFO
BELIECTBA, CONEPXKALLENO 3HAYATENBHOE KOJMISCTBO PadIMYHBIX CO-
Jel B COSUHHTERHOTKAHHbIE BOJIOKHA, OpraHUYeCKHE BEIECTBa KOCTH
MONYIHIN HA3BaHHE «OCCEHH» (OT J1aT. 058 — KOCTh). HeopraHmuecku-
MU BEHIECTBAMM KOCTH ARISLIOTCA CONMK Kanbnust, pocdopa, MarHusd H
APYTHX XUMHYECKHX 3aeMeHTOB. CodeTaHUE OPTAaHHUYECKHX H
HEOPTAHHYECKHX BEIMECTB AENAeT KOCTh FIPOYHOH H snacTudHoH. B ner-
CKOM BO3pPACcTe OPraHMYECKMX BEeLIECTB B KOCTAX GoblIIE, YEM Y B3pOC-
abix. TTO3TOMY NepesoMb! Y AeTel CIy4ai0TCs PEAKO. Y MOXMUALIX, CTa-
PBIX MOAEH B KOCTAX KOJIMYECTRO OPraHHYeCKMX BEUIECTB YMCHBILIACTCA,
KOCTH CTaHOBATCH OoNee XPYNKHMH, TOMKHMH.

KneTkaM# KOCTHOM TKaHM ARISIOTCA OCTEOLMThHI, OCTEO06NACTH M
ocreoktacTel. O CTe 0 Ll M T H — 3TO 3peiibe, HECIIOCOOHHE K NeTne-
HUIO OTPOCTYATHE KOCTHLIE KJIETKH AMMHOMN oT 22 no 55 MM. fapo y
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HHUX OBOUIHOE, KpYMHOe, OCTeOLMTEI HMEIOT BepeTeHoo6pasHylo dop-
MY H JIEXaT B KOCTHBIX TIOJOCTAX (IakyHax). OT 3THX IONOCTEH 0TXO-
JAT KOCTHBIE KAHANBLE, COACPXKAILHE OTPOCTKH OCTeoLnToB, Mexay
TEJIOM OCTEOLIMTA, €0 OTPOCTKAMH W CTEHKAMH JIAXYHEI HMEETCH TOH-
KHit CI0W TKaHeBOU (KOCTHO#) XHIKOCTH.

OcTeo6nacTh ABIAOTCA MOOALIMY KIE€TKAMH KOCTHOM TKA-
HM € OKPYIIBIM AApoM. OcteoGnacThl 06pasyioTea 3a c4eT POCTKOBOIO
(rnybokoro) criost HagkocTHHIE. [To Mepe 06pazoBaHHA BOKPYT OCTEO-
6MacToB MEXKIIETOTHOTO KOCTHOTO BELIECTBA ITH KIIETKH NpeBpaina-
10TCA B OCTEOLIMTHI.

OCTeoKmacTBh — 310 KPYNHHE MHOTOSACPHHE KIETKH THA-
mMeTpoM 10 90 MKM. OHU YHaCTBYIOT B Pa3pyIICHMH KOCTH H OGbI3Be-
CTBICHHOTO XpAlluA.

PasnuualoT 2Ba BAa KOCTHOH TKaHW — [UIACTHHYATYIO U Ipy6o-
BONOKHHCTYI0. [laacmunuamas (monxoeosoknucman) xocmuas mrans
COCTOUT U3 KOCTHAIX TIACTKHOK, ITOCTPOSHHEIX H3 MEHEPATH30BaH -
HOTO MEXKJISTOYHOTO BEUISCTBA, PACHONOXKCHHBIX B HEM KOCTHBIX
KJACTOK H KO/IATEHOBBIX BOJIOKOH. BoMOKHA B COGEAHMX IMTacTHHKAX
NMEIOT pa3THYHYIO opueHTauMi. VI3 miacTHHYaTol KOCTHON TKaHH
NMOCTPOSHH KOMMAKTHOe (TIOTHOE) M ryfdaToe BellecTBa KOCTeH
ckenera (puc. 10). Komnaxmuoe eeuecmao obpasyer auadusnl (cpea-
HIOIO YacTh) TPyOUATHIX KOCTEN ¥ MNOBEPXHOCTHRIE ITACTHHKH HX 3H-
¢ H30B (KOHIIOB), a TAKXKE HAPYXHbIN CNOl MIOCKHX H APYTAX KOC-
Tei. [ybsamoe eeugecmeo obpasyeT B 3nMHPU3ax TPyGYATHIX KOCTEN M B
APYTHX KocTAX Ganki (MepeKmafunbl), pacloIoKeHHbIE MEXIY TUIa-
CTHHKaAMH KOMTIAKTHOTO BewecTsa. banku (repexnaanHu) rybyaro-
IO BELEeCTBA PAcroaraloTCsa B PasiAHYHBIX HaNpaBieHMAX, KOTOPEIE
COOTBETCTBYIOT HANpPaBICHHIO NUHHH CKATHA M pacTTRKEHHSA KOCT-
HOW TKaHH, YTO CIOCODCTBYET MOBHINEHHIO MPOYHOCTH KOCTH.

KOMMaxTHOE BEIHECTBO KOCTH 00pa30BaHO KOHLIEHTPHYECKHMM
TuIaCTHHKAMH (Tpybo9KaMH), KOTOphIE B KOJIHUeCTBe 0T 4 1o 20 okpy-
XKAIOT KPOBEHOCHRIE COCYIBI, MPOXOANINE B KocTH. To/ANMHA OoHOM
TaKo¥H KOHUEHTPHYECKOMH TIacTHHKH cocTarnser oT 4 1o 15 mxm. Tpy-
604YKa, B KOTOpOif MPOXOAST KPOBEHOCHBIE COCYARI FHAMETPOM 10 100—
110 MKM, Ha3BIBAETCS KAHAJIOM OCTEOHA. BCI0 KOHCTPYKIIMIO KOCTHORM
TKaHM 3TOrO KaHa/lla HaskiBAIOT O C T € O H 0 M, WIH TaBepcoBoil cHe-
TEMO. 3T0 CTPYKTYpHO-DYHKUHMOHAaNbHAA eAnHNIA KocTH. Pasmuumo
PACMOIOXEHHBIE KOCTHBIE IDIACTHHKH MEXIY COCEAHHMH OCTEOHAMM
HOCAT HA3BaHHEe NMPOMEXYTOYHA X, WIH BCTABOMHEX
MJacTWHO K. BHYTpeHHUIH cTolt KOMITAKTHOTO BELLECTBA, HA Ipa-
HHIIE ero ¢ ry(qaThiM BeILeCTBOM, O0pPa30oBaH BHYTPEHHHM MM
OCKPYXAaWILKUMH NNAaCTHHKAMH. DTH MITaCTHHKH HPORy-
UHpYeT HA0C — TOHKAfA COSAHHMTENIBHOTKaHHA% 060M04Ka, KoTopas
MOKPHBAET BHYTPEHHIOW MTOBEPXHOCTh KOCTH (CTEHOK KOCTHOMO3IO-
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BOIi TIONIOCTH M AYeeK rydYaToro BEIIECTsa) U BEITIOJHSET KocTeobpa-
3y101yI0o GyHKuIe. HapyXHbIH coii KOMIIAKTHOTO KOCTHOTO BEle-
crBa CPOPMUPOBAH HAPDYXKHHMMMH OKPYXAWIMHMHU noa-
C T H H K a M H, 00pa3s0BaHHbIMH BHYTPEHHHUM KOCTEOOPASYIOUIHM C/I0EM
HAJTKOCTHHLIB.

2 Py <\’1’/// )

Puc. 10. CtpocHne TpyGYATBIX KOCTEH:
1 — HANKOCTHALA; 2 —~ KOMNAKTHOE BEWECTEO; 3 — coi HAPYXHBIX OKPY-
KAIIMN MAACTHHOK; 4 — OCTEOHK; 5 — CIOH BHYTPEHHHX OKPYXRIOIHX
MIACTHHOK, 6 - KOCTHOMO3SIOB2R MOMOCTh; 7 — KOCTHBIC IMePeKAATHHEL

Tyouarolt KocTi
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Haodkocmuuya ABIACTCA COEAMHHTENLHOTKAHHOM 060A04KOIH Koc-
Tel. OHa NOKPHIBAET BCe KOCTH, KPOME HX CYCTABHBIX TIOBEPXHOCTEMN,
A€ HAXORWTCA CYCTABHOM Xpalll. Y RaZKOCTHHUB Pa3IM4alOT HapyX-
HBIH CTOH M BHYTPeHHWHA. HapyxwHblit cioit HagkocTHHIE rpy6oBo-
NOKHUCTHE, GUOPO3HEIL. DToT cioit 6orat HepBHBLIMM BOJOKHAMH,
KPOBEHOCHBIMH COCYIAMM, KOTOPHIE HE TOJALKO NHTAKT HAXKOCTHM-
Ly, HO M BMECTe ¢ KPOBCHOCHBIMH COCYIAMH TIPOHHMKAIOT B KOCTB
4€Pe3 NMUTATENbHBIC OTBEPCTHA HA MOBEPXHOCTH KOCTH. C OBEpXHOC-
ThIO KOCTH HAAKOCTHMIA MPOYHO Cpall€Ha ¢ [IOMOIUBIO TOHKHX CO-
CAMHMTEBHOTKAHHBIX (IIapNeeBCKUX) BONOKOH, NPOHMKAWIMX H3
HAIKOCTHUIIH B KOCTh. BHYTpPEHMUH cnoft HANKOCTHHLEBI 0OpasyeT
MOJI0ALIe KOCTHEIE KIETKH. 32 CYET HATKOCTHHUB KOCTb PACTET B TO/-
IHHY.

Kposb 1 ee ¢yHKuEn

KpoBs ABi4€TCA PA3HOBHRHOCTBIO COCAMMHMTEABHOR TKAHH, MMEIO-
el KRIKOE MEXKNETOUHOE BEIUECTBO, B KOTOPOM HAXOLATCH KJie-
TOYRBIE 3/ICMEHTE — DPUTPOLUTH H Apyrue KneTku (puc. 11). PyHk-
LN KPOBY COCTOMT B MEPEHOCE KUCTOPORa M MUTATE/ILHEIX BELIECTB K
OPraHaM M TKAHAM U BHIBEACHUU W3 HMX IIPOAYKTOB O6MEHa BellecTs.
KpoBb COCTOHT 13 OCHOBHBIX COCTABIMIOILMX: L3a3Mbl (KHIKOTO MEX-
KASTOYHOrO BEIUECTBA) ¥ HAXONAIMXCA B HEl KIETOK.

Ilsazma xposu npencTaBRMACT COBOH KHIKOCTE, OCTAIOWIYIOCH T10C-
N¢ YRANCHUS U3 Hee GOPMEHHBIX 3ieMeHTOB. IiiasMa KpoBH conepXHT
90—93 % Bomel, 7—8 % paznHUHBIX GETKOBBIX BEIIECTR (AAbGYMHHOB,
roGyauHOB, nHMoNpoTeHsIoB), 0,9 % coneit, 0,1 % rnwoko3bl. Nnazma
KpOBHU COREPXUT TaKke bepMEHTBHI, TOPMOHBI, BATAMHHEI H ApYrHe
HEOOXOANMEIE OPTAHH3IMY BEMIECTBA.

Pue. 11. Knetku xposu:
| — BasopuEHbI IPaHYIOUNT; 2 — aunAchMILHEN TpaHyTOWAT; 3 — cer-
MEHTORAEPHEIR HEHTPODHNBHLE rpaHyIOUNT; 4 — PUTPOLNT, 5 — MOHO-
uMT; 6 — TpoMGouuTH; 7 — AMmbounT

Beaxu mwiasMpl KpoBH MOMIEPKUBAIOT MNOCTOSHCTBO COCTABA KPO-
BH (pH), obecneynBaoT BAIKOCTH KPOBH, OMpENEIeHHbIH YPOBEHD
€¢ IaBACHNs B cocylax, NPENsTTCTBYIOT OCEAAHHIO 3PUTPOLIUTOB, CO-
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JepXaT HMMYHOTJIOOWIHHB, VIACTBYIOIIME B 3AlUUTHBIX PEaKLHAX
OpraHn3Ma.

CogepxaHie THOKO3E B KPOBH ¥ 3TOPOBOTO YEHOBEKA COCTABIBIET
80—120 Mr % (4,44—6,66 Mmonb/n). Peskoe yMeHbLIEHKE KONHYECTRA
IMIOKO3bI B KPOBH (10 2,22 MMOJIBL/JT) NPUBOSUT K MOBBILIEHUIO BO3-
OYAMMOCTH KIETOK M03ra, MOSBIeHHI0 cygopor. JanbHejinmee cHIXe-
Hye COAepXaHHI IMIOKO3hl B KPOBH BeJeT K HApPYIUIEHHIO NRIXAHHS,
KpoBooBpatieH i, norepe COZHAHMS 1 JaXe K CMEPTH UeIOBeKa.

MuHepanbHBIMM BeileCTBAMH TIIa3MBl KpoBR saBnsorcs NaCl,
KCl, CaCl,, NaHCO,, NaH,PO, u apyrue cojiH, a Takxke HOHBI
Na*, Ca*", K*. ITocTosHCTBO KOHHOTO COCTaBa KPOBH 00eCTieanBacT
VCTOHYHMBOCTD OCMOTHUISCKORO RABTSHHA M COXpaHeHUe obbeMa KuI-
KOCTH B XPOBH H KJETKaX opraHH3Ma.

KposoTeueHHs U MOTEPA COACH ONMACHH IS OpraHuaMa, Al Kie-
roK. IToaroMy B MeIHUNHCKOH MpPaKTHKE MPpH KPOBONOTEpe MpUMe-
I1SHOT U3OTOHHYESCKKH CONeBOH pacTROP, MMEIOWIHH Takoe Xe OCMO-
THYECKOE HaBNEHHE, KaK H Mia3Ma KpoBu (0,9%-abiit pactsop NaCl).
bonee cloXHbBIe pacTBOPE, coaepxaiiue Habop HeoBxXxooKUMbIX opra-
HHH3MY coJieil, HOHOB, HA3BIBAIOT HE TOJbKO M30TOHHYECKUMM, HO H
H30HOHUMeCKHMH. [TpMMERAIOT KPOBe3aMeHAIOLUHE PacTBOPHI, COAEP-
XallHe He TONLKO COMH, HO U Oemks, mnoko3y. B HacTosllee BpeMs
XOpPOUIO HM3BECTHO, YTO MOMEILEHHE IPHTPOLMTOB B TMMOTOHHYE-
¢kl pacTBOp ¢ Manoii KOHIeHTpauuel coleli © HH3KUM OCMOTH-
YeCKHM HABICHHUEM IMPHBOAUT K IMPOHHKHOBEHHUIO BOAbL B 3PATPOLIH-
Tbl. DPUTPOILINTHI TP 3TOM HabyxaioT, IIHTOJiEeMMa WX Pa3pblBacTC,
reMOrJIOOMH BBIXOBHT B TUIA3My KPOBH WM OKpaluBaet ee. Takasa ok-
palleHHad B KPaCHBIH uBeT ITIa3Ma IOJYYWIA Ha3BaHWE JaKOBOH
KpoBH. B THIIEPTOHHYECKOM PACTBOPE ¢ BBICOKOI KOHIIEHTpauHel co-
Jlel M BBICOKMM OCMOTHYECKHM AaBJIeHHEM BOAA BHIXODHUT W3 3pHT-
POHHMTOB, H OHU CMOPIIMBAIOTCA,

K dopmenspiM 3neMeHTaM (KJeTKaM) KPOBH OTHOCATCH 3PHTPO-
UWTHI, ASHKOLMTH, KPOBAHbIE IIACTHHKH (TPOMOOUMTEI).

Ipumpogume: (KpacHble KPOBAHBIE TeNBIA) — OexbafepHEIE KNET-
K#, He crocodHble K AcleHHK., KomHdecTBo 3pUTpPOLMTOB B 1 MKN
KPOBH ¥ B3POCRBIX MYX4HH cocTaBifaeT ot 3,9 1o 5,5 muH (5,0 103/1),
¥ XeHIIMH — ot 3,7 no 4,9 man (4,5 - 10"3/n). Ipu Hexoropbix 3abone-
BAHMIX, 8 TAKOKE TIPH CHIBHBLIX KPOBOFOTEPSX KOIHYECTED SPHTPOLH-
TOB YMeHbiIaeTcsa. [Ipu 3TOM E KPOBH CHIDKAeTCA COTEpXaHHUE TeMo-
rnobuHa. Takoe COCTOAHHE HA3HBAKOT aHEMHeH (MATOKpOBUEM).

Y 3m0poROIO YeJ0BEeKa TMPOACIDKHTEIEFHOCTD XH3HH 3PUTPOLUNTOB
JoctHraer 120 gHefi. 3aTeM PPHTPOIMTH MOTUGAIOT U PaspyuIaloTcsa B
ceqeseHKe, BMecTo morHGIIHX SpUTPOILHTOR MOSBISIOTCA HOBHIE, MO-
NoSBI¢, KOTOPHIE 0GPasyKTca B KPaCHOM KOCTHOM MO3LE M3 €T0 CTBO-
JIOBBIX KJIETOK.
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Kaxaerit 3puTpolMT uMeeT (hOpMY BOTHYTOFO ¢ 068UX CTOPOH JHC-
Ka gHaMeTpoM 7--8 MxM. TonummBa SpHTPOLIATA B eT0 LEHTPE paBHA
J-~2 MM. CHapyXH 3pHUTPOLIMT IOKPHIT 0DONOYKOH — [Ia3MalieM-
MOH, Yepes KOTOpPYIO H3OHPATE/NbHO TPOHMKAIOT raskl, BOAA M APYrHe
IEMEHTH. B HHTOMNa3Me 3pUTPOLINTOB OTCYTCTBYIOT OPraHe/uthl, 34 %
o6beMa UUTOILIA3MEl IPUTPOLHTAE COCTABIAET TULMEHT TeMOTNOGHH,
(YHKUMEH KOTOPOro ABMAETCA MepeHOC KHCA0poIa (0,) u yrrekmc-
a0tk (CO,). FeMOrNOGHH COCTOMT M3 GesKa IMOGHHA U HebeaKoBOMH
TPYRIE TeMa, COASPXAIUEro Xeneso. B oqHoM spHTpolMTe HAXOIUTCA
1o 400 MIH Moltexyn reMornoGiHa. [eMOrIOGHH NEPeHOCHT KHUCIOPOS,
H3 JIETKMX K opraHaM H TKaHaM. [eMormoOnH ¢ pHCOoeqnHHBIIMMCS K
HeMy KuciopoaoM (O,) UMeEeT SApPKO-KpacHBIA LBET W HA3BIBAETCH
OKCHTEMOII00HHOM. MonekyIbl KHCIOPONA IMPHCOSAHHSIOTCS K TEMOT-
JI06MHY Gaarofaps BLICOKOMY NMAapLUHANBHOMY JAaBACHHIO ero B JIETKHUX.
IIpu HH3KOM JABRICHUH KUCIOPOAa B TKAHIAX KHCIIOPOI OTCOSARHACT-
51 OT FEMOTI00WHA M YXOHT U3 KPOBEHOCHBIX XKaMH/UISIPOB B OKPYXa-~
I0lIMe UX KJAETKH, TKaHH. O1AaB KUCAOPOA, KPOBb HACBILIAETCS YINe-
KHCJILIM Fa30M, JaBACHHE KOTOPOTO B TKAHSX BHINNE, Y€M B KPOBH.
FeMOEnOGWH B COEIMHEHMH C YTIEKUCHLIM 1430M (CO,) HasmBaercs
KapGoreMornobuHoM. B nerkux yrieKucauii raz moKKHAaeT KpoBb, re-
MOTJIOOMH KOTOPOii BHOBS HACKITHAETCA KUCIOPOAOM.

T'eMOrno6HH JIETKO BCTYHAET B COSAHHEHNE ¢ yrapHbIM raseM (CO),

o0pa3sys npu 3TOM KapGOKCHTeMOTIIOOMH. [1pHcoeMHEHHE YrapHOTO

rasa x reMorzobuHy npoucxoour B 300 pas nerde, 6nictpee, ueM MpH-
coequHeHne kuciaopoaa. [lostoMy conepXaHue B BO3MyXe NaXe He-
GOJNBIIOr0 KOAMYECTRBA YTAPHOTO ra3a BROHE AOCTATOMHO, YTOGH OH
OPKCOCAWHHIICS K TEMOIIOOHHY KPOBH d GIOKHPOBaAJ NOCTYNACHHE B
KPOBb KHCITOpoa. B pe3ynbTaTe HEAOCTaTKA KUCAOPOIA B OPraHH3ME Ha-
CTYNAaeT KHCAOPOAHOE roNoJaHHe (OTPaRaeHHe YrapHbIM ra3oM) H CBR-
3aHHBIE C 3THM IOJOBHAA 60Jb, PpBOTA, TONOBOKPYKEHHE, ITOTEPH CO-
3HAHMA W Jaxe rubend denoBeka.

Jedxoyumupt («Genpie» KICTKN KPOBU) TAK XKe, KaK W IPHTPOLIMTEI,
00pasyloTcs B KOCTHOM MO3TE H3 €0 CTBOJIOBBIX KAeTOK. JlefiKounTH
HMEIOT Pa3Mep ot 6 e 25 MKM, OHM OTIUYAI0TCH pasHoobpasueM GopM,
MOABHXHOCTLIO, pyHximamn, Jlelikountn Gmarogapsa ux crocobHo-
CTH BEIXONNTh H3 KPOBEHOCHBIX COCYIOB B TKaHM M BO3Bpallarscd ob-
PATHO YY4aCTBYIOT B 3alUMTHHEK pPeaKLUAX opraHu3Ma. JIeiiKouuTsl cro-
COOHBL 3aXBaTLIBATb M MOIJICHIATL YYKCPOAHBIE YACTHLbI, MPOAYKTHI
pacnaja KIeTOK, MHKPOOPraHHW3MbI, NEPeBapnBaTb Ux. ¥ 3M0pOBOIO
yenosexa B 1 MK KpOBH HacuMTHIBAIOT OT 3500 o 9000 neiikounros
{(3,5—9) - 10°/n]. KonuyecTBo AeiiKOiUTOB KONE6IETCA B TEUCHHUE CY-
TOK, VX YHC/IO YBEIHYUBACTCH NOCHE €Ak, BO BpeMs (pHIHYECKOI pa-
60TbI, NpH CWILHHIX SMOLHAX. B yrpeHH#e Yacs! YUCAO el KOUUTOB B
KPOBH YMEHBIIEHO.
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Mo cocrasy nuroiuiasMel, GopMe Aapa BLIISIAIOT 3ePHUCHIbIE ACiE-
sorimbt (TPAHYIIOLMTEY) H Heseprucmuote aelixouny: (arpaHyIOLUTHL).
JepHUCTBIC NEHKOLHMTH UMEIOT B HIMTOIUIA3ME 60AbLIIOE YHCIO Me-
KI1X FPaHy], OKPAUIKMBAKIHHMXCA pasnuuYHbIME Kpacutenamu. Ilo
0 IHOLIEHHUIO TPAHYN K KPACHTEIAM BLHUICHIAIOT 303HHODUIBHEIC JTeH-
KOUMTB (303 H H O ¢ HAB), ¥ KOTOPEIX IPaHyYAbl OKpallHBalOTCA
}O3HHOM B APKO-pO30BBIA LBeT, SasoduiabHEe JeHKouuThl (6 a3 o-
3 M Ji BI) — Y HUX [PAHYIH OKPAlIMBAIOTCA OCHOBHBLIMU KPacHTeNsd-
A\IH (a3ypoM) B TEMHO-CHHMI UK (pHONETOBLII LBET, U HEHTPOGIIL-
1le NeKOUMTH (H € # T p 0 ¢ U 11 B}, KOTOPBIE COAEPXKAT 3EPHHCTOCTE
(}HOIETOBO-PO3OBOLO 1IBETA.

K He3epHHCTHIM JEHKOUNTAM OTHOCAT TaKXKE MOHOITHTEL, HMEIO-
mue anamerp g0 18—20 MM. DTo KpynHble KAETKH, CONcpXallue
sULPO PaINTUIHOM dhopMbt: G0G0BHAHOE, JONBMATOE, NOAKOBOOOPA3HOE.
IlHTOTIa3Ma MOHOUMTOB OKpaWNBAeTCs B ronyboBaTo-cepheiii LBeET.
MOHOUHTH, IMEIOLUKE KOCTHOMO3IOBOE NPOUCKOXACHHKE, ABIAOTCH
HpeILecTBeHHHKaMU TKAHEBbIX Makpodaros. Bpema npebriBaHHsa MO-
HOOKUTOB B KPOBH cocTaensgeT oT 36 no 104 4.

K seHKouMTapHO# rpynne K1eTox KpOBH MO HACTOAWErO BPEMEHH
UTHOCHT TAKXKE padoure KIeTKH HMMYHHON CHCTEMBI — JIMMPOHUTHI
(cM. «AMMYHHAs CHCTEMA®), _

V 310poBOro enopeka B Kposn copepxurcesa 60—70 % neiirpodu-
108, 1—4 % so3uHodunos, 0--0,5 % 6aszodunos, 6—8 % MOHOUUTOB.
"hicio JiMMboBHUTOB cocTaeaseT 25—30 % oT yMcna Beex «Besbix» Kie-
10K KposH. TTps BOCNanuTENBHBIX 3a00MCBAHUIX KOAHYECTBO JeHKO-
1IHTOB B KPOBH (M THM(POLINTOR TOXe) MOBEILaeTcsA. Takoe yBeauye-
IIHEe YHCAA JEHKOUMTOB MONYYHIO HasBaHue — Jetixouuros. Ilpu
JUIIEPriueckrX 3a60neBaAHKAX YBETHYMBACTCS YHUCIO 303MHOMIIOB, TpH
IEKOTOPBIX APYTHX 3a60IeBaHUsX BRIPACTAET YKCA0 HeATpodHUIOB UK
tazotunoB. [1pw yrHeTeHUW GYyHKUMKN KOCTHOTO MO3Ma, HATIPHMED NIPH
#eHCTBHH PAIKAIIHN, OONBIINX 03 PEHTTEHOBCKHX NyYei MNH A10BH-
rbIX BEIECTB, KONHYECTBO JIeHKOLHMTOB B KPOEN YMeHbllacTed, Takoe
yMeHbIICHHE YHCIA STHX KIETOK HA3HIBaKT JeKeMueH.

TpombGoyumpl (KpOBSHbIE IWTACTHHKH), HMEIOLINE PasMep 2—3 MKM,
HPHCYTCTBYIOT B | MKI KpoBH B Koamuectee 250000—350000
(300 - 10°/n). Mbiueydas paGoTta, NpHeM NUILM TFOBHILAICT KOAXYE-
CTBO TPOMOOILMTOB B KPOBH. TPOoMOOLINTEE He HMEIOT Aapa. 310 chepu-
4eCKOH (POPMBI TUIACTHHKH, CNOCOGHBIE APHINTATE K YYKEePOAHbIM
IIOBEPXHOCTAM, CKICHBATL X Mexay coboil. ITpu 3ToMm TpoMGOLMTEI
BHIEAAIOT BEIMECTBA, CMOCOOCTRYIOWME CBepPThIBaHUXO KposH. [po-
JAOMKHTENBHOCTL XU3HH TPOMBOLUHTOR — 5—8 nHei.

Oynxuun Kposn. Ceepmoieaemocms kpogy. KpoBs, TeKyllas Mo He-
1IOBpPEXIeHHBIM KPOBEHOCHLIM COCYAAaM, ocTaeTcs xXuaxoil. [Tpu no-
BPEKEEHHH COCYIA BHTEKAIOWAA H3 HETO KPOBb IOBOILHO BhICTPO CBEp-
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THIBAETCA (Yepes 3—4 MHH), a Uepe3 5—6 MHH [peBpalaercs B IIoT-
HEIl CTYCTOK — TpoMO. D10 BaXHOE CBOWCTBO KPOBH CBEPTHIBATHCH
NPEAOXPAHAECT OPraHH3M OT KpoBonoTepH. CBepTHIBAEMOCTS CBI3aHA C
[PEeBPAIIEHHEM HaXOASIErocs B 11a3Me KPOBH PacTBOPEHHOTO Heika
¢ubpunoreHa B HepacTBopHMEI GnGpun,. Berok ¢duGpuH o6pasyer
MEJIKONICTAUCTRIC CETH H3 TOHKMX HHTEH, B MeTIIX KOTOPOH 3amepiKu-
BalOTCA KJIETKH KpoBU. Tak obpasyeTca TpoM6G.

IIpouiece cBepTbIBaHMA KPOBH MIPOTEKAET C YIRCTHEM BEILECTB, OC~ |

BODOXAAIOWINXCA NPH Pa3spyLUEeHHH TPOMGOLMTOE W MOBPeXACHUN
TKaHe#d. U3 noBpexmgeHHBX TPOMGOIKTOB W KIETOK TKaHel BullenseT-
¢ 6eJIoK, KOTOpHI, B3aUMOAEHCTBYA ¢ GeNkaMw OAa3MBl KPOBH,
npeobpasyeTcs B akTHBHEIA TpoMGomnacTuH. [ oGpazoBaHHs TPOM-
GonnacTHHA HEOOXONMMO NIPHCYTCTBHE B KPOBH, B YACTHOCTH, aHTH-
reMOANTHYECKOTO dakTopa. Eciu B KpOBH aHTHTCMOIATHIECKHIA (hak-
TOP OTCYTCTBYET HIM €TI0 MAJI0, TO CBEPTHBAEMOCTh KPOBH HM3KAS,
KPOBE HE CBEPTHBACTCA. DTO COCTOAHHME TIONYIHIO HA3BAHKE TeMObH-~
Jmu. Jlanee, ¢ yuacrueM oOpa3oBaBIerocs TpOMBOIUIACTHHA 60K IU1a3-
MBI KPOBH BPOTPOMOHH TIPEBPALIACTCA B AKTUBHHIA (hepMEHT TPOMOMH.
[Tpu BaauMoneHCTBHU 0OpPa30BaBLIETOCH TPOMOHHA PacTBOPEHHBIH B
miasMe Genok ¢ubpHHOIEH MpeBpalliaeTcsi B HEPACTBOPUMBIH (HUG-
pHH. [lna npeaynpexaeHns CBEPTHIBAHMS KPOBH B KPOBEHOCHBIX
COCYJaX B OPraHHM3Me HMEETCA NPOTHBOCBEPTBHIBAIONIAA CHCTEMA,
B nevenu u nerkux o6pasyercs BelMIECTBO remapHH, TPEHaTCTBYIO-
1ee CBePTHIBAHHIO KPOBM MyTeM NpEeBpallicHUs TpOMOHHA B Heax-
THBHOE COCTOSTHHE,

Ipynnuvs xposu. Hepesucanue xposu. IIpu XpOBOTIOTEPSAX B PE3yiTbTa-
TE TPABMbI H IipH HEKOTOPHIX APYTHX COCTOSIHMSX MPAKTUKYETCA Tiepe-~
JMBAHHE YeNoBeKy (Ha3hBacMOMY PSIIHIIHEHTOM) KPOBH JPYTOTO 4e-
7OBEKa (TOHOPCKol KpoBH). [Ipu 3TOM BaXHO, YTOGH JOHOPCKad KPOBh
GbU1a COBMECTHMA C KPOBBIO peuiunuenta. Jeno B ToM, 910 NpH cMe-
WHBAHHH KPOBH OT PA3HMX JIKL 3PUTPOIIMTLI, OKA3ABITHECA B TLIA3ME
KPOBH APYroro 9e10B€Ka, MOIYT CKJIEMBAThCA (armTmOTHHUPOBATHC),
2 3aTeM Pa3pyMIaThCA (TeMOTH3HPOBATLCA). FeMOTH30M HASKIBAIOT ITPO-
Hecc pa3pymieHHs HHTONEMMEbL 3PHTPOLIHTOR M BRIXONA U3 HMX FeMOT-
NOGHHA B OKPYXAIOUIYIO AIX IUIa3MY KpOBH. TeMOJIM3 3pUTponmToB (Kpo-
BH) MOXET TIPOH30MTH IPH CMEILHBAHHE HECOBMECTHMBIX IPYITIT KPOBH
WIH IIPH BBEICHHH B KPORb FMITOTOHMYECKOIO PacTBOpa, npH aecii-
CTBUH XMMHYECKHX ANOBHTHX BEUMIECTB — aMMHaKa, 6¢H3MHa, X10po-
¢dopMa U APYrMX, a TaKXke B PE3YALTATE ACHCTBHH 548 HEKOTODHIX
aMeft. Kak m3BecTHO, B KPOBH KaXIOTO 4eoBeKa HMEloTcs 0Cobble
6eJIKH, KOTOpBIE CRNOCOGHH B3aHMOICHCTBOBATh ¢ TAKHMH Xe GejiKa-
MH KPOBH LPYTOTO Y€JIOBEKA. Y SDUTPOLIMTOB TAKHE OEIKOBbIS Belle-
CTBa 3PHTPOLMTOB TONYYHIIH HAIEAHHE aTTIIOTHHOTEHOB, 0603HAYEH-
HHIX 3arTaBHRIMK 6yKBaMH A u B. B miasMe KpoBHM TakXe BMEIOTCS
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OCNIKOBBIE BELUECTRA, TIONYYMBILAC HA3BAHWE AITIIOTHHHHOB o (asib-
i) H B (Beta). CrepThiBaHKE KPOBH (AITTIOTHHALINA U TEéMOIN3 SPHT-
OUMTOB) TIPOKCXOLNT B TOM CAyUae, €CMH BCTpeYaKTesl OJHOUMEH-
HIAC ArMIIOTHHOTEH M ACCMIOTHHKH (A H « ; B 1 8). C yyeTom Hanuuua
ItX WIH MHBIX armIiOTHHHHOB H arrHOTHHOTEHOB KpOBh Juoael mox-
PIAENAIOT HA YeThIpe rpynnet (Tad. 4).

Tadauua 4

EaaccRpREAIHS rpyomn KPosH “eA0BeKa

MpHCYTCTBHE GENKOB
Fpynna KpoBH
arTMIOTHHOTCHOB ATTNIOTHHUHOB
o Her aup
A(ID A B
BUID B a
AB(1V) AB Her

Kax mokaszaxo Ha taba. 4, B nepeoii (I} rpynne KpoeH, B €¢ 1as-
ve, colepxarca oba arrmoTHHUHA (0 1 B ), a Y SPHTPOLMTOB 3TOH
rPYTIITB ATTIIOTUHOTEHOB HeT s006ise. ¥ Bropoit (1) rpynmel kposu,
8 €¢ NJIa3Me, HMEETCH ArTIIOTHHUH 5, @ Y SpUTPOLUTOB MPHCYTCTBYET
armioTHHoreH A. Y Tpetseil (111) rpynnbl KpoBH, B €€ TIa3Me, HUMe-
CTCH arrliOTHHHH €, 2 ¥ 3pPHTPOLMTOB COOEPXKUTCA armmoTHHOreH B.
Y yerBeproii (IY) IpydiiH KPOBH aITIIOTAHKHOB B TUa3Me KPOBH BO-
nfLie HeT, a SPUTPOLUTEI comepxat oba arrioTAHoreHa — A U B.

KpoBb Bcex ueThipex rpyTii OAHHAKOBO NOJHOLEHHAA H PA3/IMYacT-
¢sl TOMBKO COAECPXAHWEM arrlOTHHOTEHOB M AITIOTHHUHOB. ['pynna
KPOBH YeJIOBeKa HOCTOSHHA. OHa He W3MEHASTCA B TeYeHHE KH3HH H
ilepefaeTca no HacAeACTBY. IIpH mepeAnBaHHH KPOBH HYXHO 00A3a-
rejIbHO YUMTHIBATH COBMECTHMOCTh Tpynin XpoBu. ITpu 3TOM Baxkio,
1TOOBL B PE3yJIbTaTe NEPEIHRAHRA KPOBH IPHTPOLMTH JOHOPA HE CKJie-
HBATMCh B KPOBH PELMIHEHTA. '

C y4eTOM HaJMHYHA B KPOBH arTIIOTHHHHOB H arTTIOTHHONCHOB KPOBh
.Aodett ¢ neppoil (}) rpynmoit KpoBM HA3EIBAIOT YHMBEPCARBHHIMH
sonopaMu. JTioaeit ¢ deTpeproit (IV) rpynnoit KpoBH Ha3LBAIOT YHH-
sepcaJbHBIMH DEIMTTHEHTAMH, MM MOXHO fepe/nBaTh KpOBb JIIOO0H
/PYTO# TPYIIBI, MOCKOABKY B IUIa3Meé UX KPOBH HET arrmOTHHHHOB.

Kpome arrnoTiHOTeHOE A U B, 3pHTPOUUTHl KPOBH HEKOTOPBIX
nioaeii MOTYT CoAepXAaTh arrIICTHHOICH, NMONYYHBIINI HazBaHHE pe-
syc-pakTop (Rh). Dror dakrop BnepBhic GpLT 00HADYXEH B KPOBH
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00e3bAH MaKaK pe3ycoB. Pesyc-dakrop 06HAPYXMBAETCS B KPOBH NPH-
MmepHO y 85% niozmeit. KpoBs Takux Miojieil Ha3HBaloOT Pe3yc-TON0XKH-
TenmbHOR (Rh+). KpoBb, B KOTOPOi pesyc-dakTopa HET, Ha3HBAIOT
pe3yc-otpruatensHoil (Rh—). @eHoMeH pesyc-dakropa 3aKimiodaercs
B TOM, YTO B KPOBH TaKHMX JIOHEH OTCYTCTBYIOT BEILECTBA, NOTYYHB-
UIMe Ha3BaHMe aHTHPE3yC-aITNIOTHHMHOB. Ecimu genoseky ¢ pesyc-or-
PHLEATENLHOM KPOBBIO MOBTOPHO MEPENNTD Pe3yC-NON0KHTEILHYIO
KPOBb, TO NOJI BIUAHNEM PE3yC-arTIOTUHOIEHA AOHOPA B KPOBY pe-
LUMITUEHTA 00pasyloTCa aHTHPE3YC-AITHIOTHHHHBL M FeMOJTH3NUPYIOLIHE
BELIECTBA. ITO MOXET BBI3BATh ATNMIOTHHALMIO H I'€MOJIH3 IPUTPOIIM-
108. Tak, ecnM y MaTepH pesyc-OTpHLIATelbHas KpOBb, 3 ¥ IUIOAA
PE3YC-NONOXKUTENbHASA, YHACNEAOBAHHAA OT OTLIA, TO KPOBB MIOAA BLI-
SLIBACT B pPE3yC-OTPHLIATENLHON KpOBY MaTepa OGpazoBaHUE aHTHpeE-
3YC-arrOTHHHHOB. DTH aIMIIOTHHHHLI MOTYT [MPOXOAUTD 9epe3 Iia-
UEHTY M PA3PYILIATh SPHTPOLKTEI [Uofa. B 3TOM cyyae 1uion MOXeT
NOTHGHYTE B YTPoGe MaTep WK peGeHOK POAHTCS C TAK HA3HBAEMOR
FEMOANTHYECKON XEJITYXOIN.

MumeuHble TEAHM

Mulneynsie TEAHH BXTIOYAI0T HCUEPYEHHYIO (JIONIEPEeYHOMON0CA-
TYIO), HEHCUEPIEHHYIO (TJIALKYIO) M CEPAEYHYIO. DTH Pa3sHOBHIHOC-
TH MBIIEYHOH TKAHH HMEIOT PasiHYHOe NPOHCXOXICHHE M CTpOe-
Hue. Muileyneie TKaHH OOBEAMHEHB TIO CBOEMY CTPOCHMIO H IO
GYHKUKOHANIRHOMY APU3HAKY — CIOCOGHOCTH COKpAlUAThCs, H3Me-
HATL CBOIO ITHHY, YKOPAYMBAThCH.

Heuepuennaz (ROREPEUHOROIOCAMAR, CKEACMAAR) MBIILICUHAA TKAHD
o6pasyeT MBIIIIIbI, TPUKPEIUIIOINAECA K KOCTAM ckeyeTa. Ipn co-
KPAICHHH (YKOPOYEHHH) CKENETHEIX MBIILL, ()YHKIIHA KOTOPHIX ITOA-
YHHAKTCA OCOBHAHHHM YCHJIHAM BOJIH YCJIOBEKA, KOCTH (KOCTHBIE
PBIYATH) BHIMTOMHAIOT 3amaHHbe ABikeHudA. Hcuepuennaa (ckener-
Hasl) MHIOCYHAs TKAHb 00pa30oBaHA MBIUIEYHBIMH BOJIOKHAMM, KO-
TOPBE B OTACIBHHX MBIIMNIAX MOTYT AOCTHTATL B JMHHY 10—12 cM.
CHapyXx# KaX[0€ MBILICYHOE BOJOKHO MOKPHITO 06OIOYKOH — cap-
KOaeMMOU, B KOTOPYIO BIUICTAIOTCS TOHKHE KOJIATEHOBHE BOJOKHA,
NONYYHBIIME HA3BaHHE SHAOMU3MA. Ilox capKoleMMOH B KaxXIoM
MBILICYHOM BOJIOKHE, B €10 IMTOIUIa3Me {capkoniaime), pacrosara-
IOTCI MHOTOYHC/AEHHEIE sapa (ac 100), cmemmanbHsle opraHewin!
(MHopHUOPMILTEL), a TAKKE OPTAHENAL OOHIEr0 HAHAYEHUSI M BKJTIO-
YeHHs (MHOTNOOHH, IaMKoreH). Muozao6un, pacTBOpeHHEL B cap-
KoliasMe, SIBRASTCA MHMIMEHTOCOAEePXAIlnM OeTKOM, GIU3KMM MO
CBOWM CBOMHCTBAM reMOIVIOOMHY SPHTPOLINTOB, IPHUAAIOLIUM MEILI-
aM KpacHBIH LBeT.
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OCHOBHYI0 YacTh MBIISYHOTO BOJIOKHA COCTABAAIOT CIICUHANIEHLIE
oprasein — muodudpuass (puc. 12). Muodubprwisl 06pa3oBaHB HH-
TAMH COKPaTUTENIFHEIX OE/TKOB MUO3UHA Y aKkmuKa, PACTIONOXEHHEBIMH
KRIONDL MHILLIEYHOTO BOJIOKHA B OIpede/ieHHOM MopAIKe. JTH OeMKOoBkIe
HHTH (muodusamenm)) CKDEIVICHBI 1IpU MOMOLUIW OCOOLIX MEPHOAM-
YECKU MTOBTOPAIONIMXCS CTPYKTYD, MOMYYHBLINX HasBaHKMe Teodparma
u Mesopparma. Terofpaeme obpazoBaHE! GENKOBHMH MOJIEKYIAMH,
OPHEHTUPOBAHHHIMH TICTIEPEK MBILICYHOTO BOJIOKHA M TPHKPEIUIEH-
HbBIMH K capxonemme (oGonouke BOJOKHA). Ha mpomoneHOM cpese
MBLILLIETHOrO BOJOKHA TelxohparMB MMEIOT BHI TEMHBIX NMOTIEPedHBIX
JIMHUH TOAIRHOM oxosio 100 HM, MORYUYHMBIUMX HaspaHHe Z-nHHHE.
Ha cepenuHe Mexiy ABYMS COCEAHMMH TemodparMaMu pacnonaraer-
¢ TAKXKE TIoNepeYHan CTPYKTYpa — Mme3odpacma, Ha IPOJOIIBHOM cpese
BONTOKHA ee HasbiBaloT M-nuHueit.

Puc.12. HcuepyeHHan (momepeuHOnoONOCaTan, CKeNeTHaR)
MBlIIEIHAS TKAHD:
| ~ MBILLEYHOS BONOKHO; 2 — CapKoneMMa; 3 — Muodubpunnnl; 4 — sapa

Ot Me3othparMel B CTOPOHY TenodparMbl OTXOAAT TOHKHE (5 HM)
AKTHHOBBe HATH. HaBcTpedy 3THM HETAM OT TeJo(pparMel HOYT TOM-
cthle (10 HM) MHO3MHOBBIE HHTH, TPOHHKAIOMMMNE MEXIY aKTHHOBL!-
MH HHTAMH.

YaacTok Mexay AByMa Z-TNHHAMH (TemodparMaMK} Ha3biBalOT
CapKoMepoM, KOTOpHIH sABNACTCA CTPYKTYPHO-(DYHKIMOHANLHON eau-
Huueit maodutpuivis. Yacte MuoGUGPHUANH, 3aHATasT Me3opparMoif
(M-nunueil) ¢ OTXOOAIIHMH OT HETO B 00e CTOpPOHB! MHO3HHOBLIMU
HUTAMH (MHodHNaMeHTaMN), NONYYHNa HasaHue H-imonockl (cBeT-
J1asg 30Ha). Ta yacTh MHOKPHGPWLIEI, B KOTOPOI pacioIaraiorcs U HWTH
MHO3HHA, 1 HHTH aKTHHA, ABNAETCH A-mohockod (A-auck). Yactw
JABYX COCIUHEHHDBIX CAPKOMEPOB, 3aHATHE Z-MuHMel (Tenodparmoit)
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€ OTXOMSILIUMH OT HeE B 00¢ CTOPOHH AKTMHOBLIMHM HUTAMH, 00pasy-
IOT j-MOA0CKY (j-mHCK).

YepenosaHue TeMHBIX A-ANCKOB H CBETABIX j-IHCKOB, paciioaara-
IOUIMXCA Ha OTJHOM YPOBHE B coceoxux MHODHEGpIWLIAX, co3aaeT Ha
THCTOJIOFPHYMECKOM TIPEMAapaTe CKENETHOH MBILIIIB BASYATICHHE NTO-
nepevroi HCUepUeHHOCTH. CapKoieMMa Ha YPOBHeE TeaodparMsl o6-
pasyeT rmyGOKne BIITYMBAHKA, B KOTOPHIX PacnoJaTaloTcs monepey-
Hble TPyOOuKHd (T-TpyGOYKH) He3epHMCTON IHAOINAIMATHYECKOH
CCTH, paszBeTHIAIOIHEC MEXKIY MHOPHOPHIIAMH MBILCYHOrQ BO-
JIOKHA.

B OCHOBE MBIIEHHOTO COKpALIEHHS AEXAT B3aHMoAclicTBAA Mexay
AKTHHOM W MHO3HHOM. [IpH cOXpallleHHH MBIIIIEI AKTHHOBEIE MHO-
HIAMENTBI CKOAB3AT HABCTPEYY MMO3MHOBLIM MHodHUaaMeHTam. TTpn
paccnabneHny MBILUIE MUODUIAMEHTH ABUIAIOTCS B [IPOTHBOILOMOX -
Hble CTOpOHSL. Tpu 3TOM AJIHHA JHCKOB A He U3MEHSAETCA, a IMCK j —
YMEHLLUIAETCS B pasMepax.

[To xomudecTBY MHOGHOGPHAN B CapKOTLIA3ME MBILLUEYHEIC BOJOKHA
ONpasaendoTcss Ha MeLIeHHble («KpacHble»), colepXalue Malo
MHO(pUOPHILT 1 MHOTO CapKOIa3MEl, H GBICTPEIE («BeNBies), B KOTO-
PBIX MHOTO MUOGHOPHILT U Mo capKomna3Mbl. <KpacHuie» Muliiles-
HEIE BOJIOKHA MEIICHHO COKPALLAIOTCHA, HO MOIYT OLITh AOATO B pato-
4eM COCTOAHHNU. «Benbier MBILCUHBIE BONOKHA GHICTPO COKpPALIAIOTCS
4 6HCTpO yeralor. CodeTaHie B MBIIIAX MEMICHHBIX U OBHICTPBIX HC-
YepyeHHBX (MONepPeYHOTIONOCATHIX) MEHICYHBIX BOJIOKOH oGecneun-
BACT MX OGBLICTPOTY PeaklMHM (COKpalleHHsI) H AJMHTEAbHYI0 paboTo-
CNOCOOHOCTD.

HCTOUHHKOM pasBHTUS TNONEPEYHONONOCaToll (CKeleTHOM) Mbi-
UICYHOH TKaHH ABAAIOTCA KIIETKH Muomomoe comumoe., Ha paHHux cra-
JHAX PA3SBHTHA 3apOALIIA M3 ME30IEPMEI MUOTOMOB BbICEIOTCH OA~
HOANEPHbIC BEPETCHOOOpA3HBIE KAETKH — Muobaacmui. BeicTpo
Pa3sMHOXasACh, MHOOIACTHL B COOTBETCTBYIOLLMX MECTaX 0Opasylor 3aK-
Jagku Oyaylunx MHILIL. BeICTpOe neneHUe sigep MPHBOIMT K yTpaTe
MHOOIACTAMU KJIETOYHOIO CTPOEHHMS M OHM TIPEBPAIAIOTCA B KPYIL-
Hbl¢ MHOTOSAEPHEE KOMILIEKCh — MBIEIeYHbIe BoaoKHa. B dopMupy-
JOUIHXCS MBILUCTHEIX BOJOKHAX YBENHYHBACTC KOJAHYECTBO MHODUO-
PHAJT, MOABRACTCA IONEPEYHAS UCUepUYeHHOCTb. Bo BTOPOIT NonoRHHe
BHYTPMYTPOOHROIO pa3BUTHA W [OCTHATAILHOM OHTOIEHE3e MbIUley-
HEIE BOJIOKHA PACTYT B AAKHY H TOJNUIMHY TIYTEM YBEAMYEHHA YUCHA
cojiepXaliuxca B HUX MHOGHOpHILL. BmecTe ¢ pocToM u auddepen-
LHPOBKON MbIIHNECYHBIX BOJIOKOH MPOHCXOMNT CAWSIHME MX ¢ KIETKa-
MH-CaTC/UIHTaMH. KieTKn-caTeAnuTal pacmonaralorcs Do CapKoaeM-
MOH MBILIEYHLIX BOJOKOH W ARIAKTCA HCTOYHHKOM HOBRIX BONOKOH.
KreTkn-care/uIMTEl ¢nocobHe JEIHTHCS H OaBaTh Hauato Muobmac-
TaMm [IOCNE MBIUIIEYHON TPABMEL.
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Heucwepuennas (24a0xan) MBICTHAS TKAHEL 00pa3yeT COKPATHMHLHA
AUMapaT B CTEHKaX BHYTPEHHHMX OPraHoB, NPOTOKOB XEe3, KpoBe-
HOCHBIX H THMdaTHIeCKHX 2OCYIOB M APYTHX OPraHoB. CTPYKTYPHEIM
MICMEHTOM TOH TKAHH SBJIIOTCH T OMEIILICYHEIE KIETKH {MUoHU-
mod). Tnadwue muoyumu NpencraBimor coboit, BepeTeHO0OpasHON dop-
sl KJIETKH muHo# 20— 500 MM, TomupHo#i 5—8 Mxm. Kaxasiid Mu-
OIUT HMEET OTHO NAJIOYKOBHIHOE AApO, PAaCIIOIOXEHHOE B CepelHHe
xieTKy. TpH coxpameHn MHOLNTA AIpO U3rHOAeTCA W Aaxe CIMpa-
ICBHARO 3akpyynBactca. OpraHennsl, B TOM 9HCIEC H MHOIOYHCIEH-
l1ble MHTOXOHAPHH, PACIIONIOXKEHD G/IKe K TIOMIOCAM KJIETKH. DHIo-
na3MaTHIeCcKasa ¢eTh B KoMIUleKe T'o/bIKHM pasBHTHL ¢ciaabo, 4To
CHHAETENECTBYET O HHM3KOM CHATeTWdecKOoH (yHKUMH MWOLMTOB.
BB uHTONNA3ME MEOLIHTOB MHOFO AKTHHOBHIX H MUO3HHOBBIX hUGpIILIL,
|MICTIONOXEHHKRIX He TTapa/ielbHO, a MO YITIOM ofHa K Apyroit. Hons
AKTHHa (MO CpaBHEHHID ¢ MHOZMHOM) B IMAIKUX MHOLMTAX BHIIE,
JcM B HCUSPUYEHHBIX (MONMEpeIHOTIONOCATRIX) MBIIEYHBIX BOAOKHAX.
3anMoacicTBe aKTHHOBHX. H MAOZWHOBRIX MuoduOGpHT porcxo-
HT IO NPUHLUHNY CKOJBXEHNS, HO OCYUIECTRIIAETCA OHO HHAYE, JeM
i CKeJIeTHOH MBIiUeuHOH TKaHH. [maikue MHUOLMTHL HE MMEIOT TIone-
[CHHOMOAOCATON MCYSPISHHOCTH, COXPAIAtoTCs OHH MOMHMO YCHINA
#OSAU, WX DYHKITHM HAXOAATCH NOA KOHTPONAEM aBTOHOMHOW (Berera-
t HBHOM) YaCTH HEPBHOI cHCcTeMB. [aaKue MHOLIUTH O0LEAMHAIOTCS B
1IYYKH, B OOpa30BaHHH KOTOPBIX Y4ACTBYIOT TOHKHE KOJUTATCHOBBIC M
HTACTUYECKHS BOJIOKHA.

Cepdeunan ucHepennas Mumiennas mxanb 0Opa30BaHa IIOTHO NPH-

JICFAIOLHHMMH OAHA K JIPYroi, HMEIIUMH HONepe HONOROCATYIO HC-
CPYEHHOCTD MBIIEYHBIMH KIETKaMKE — xapduomuouumamu. B to xe
HPEMA CEpAeYHbIe MBIiHCUHBE KIETKH COKPaIIATCd 3aBTOMATUYECKH,
IHOMIKHAACE PUTMY NPOBOAALICH CHCTEMEBI CepALa H DYHKIHAM aBTO-
HOMHOH (BereTaTHBHOI) HepBHOM cHCTeMB. KapauOMHOUUTH npel-
CraBngoT coboit ymmueHRERe (1o 100—150 MKM) KIeTKH TOMIMHOM
1020 MxM, Kaxzas B3 3THX KICTOK HMEET AIpO, PaclloNOoXEeHHOE B
tieHTpe. Oprades/uts o01LEro 3Ha%eHHA PACTIONATAIOTCS B 00IACTH KOHLA
i eTKH. MMTOXOHAPHHA pacoNaraloTca UEMOYKaMH BIOTbL MUODHO-
PHILI. B KapauoMHOLKTaX MMEIOTCA BIJTIOYCHHA — IIIHMKOIeH, TUITHALL,
B KapAHOMHOLMTAX AKTHHORHE H MMO3HHOBBIe MHOMUGPHWITH pacho-
JAraIOTCS TAK Xe, KaK B KJIETKaX CKENETHOM MycKylaTyph. TOHKHe
AKTHHOBEe MHEOPHOGPUAIH OTHHUM KOHUOM NPUKPETUIEHBl K TE10-
«(hparme, obpasyiouieit tuHWIO Z. Toncrele (MHO3MHOBBIE) MUOHDHO-
PH/UTBI, PAcITONOXKEHHRE MEXIY AKTHHOBBIMH, OODHHM CBOMM KOH-
:10M NPUKPETUISIOTCA K Me3odparme (ruann M}, a ApyTHM HanpaBaeHB
1 CTOPOHY TeaohparMsel.

KapIHOMHOIHTH, KOHTAKTHUPYsL OIMH C APYTHM, 00pa3yloT B CTPYK-
rypHOM W YHKIHOHATHEHOM OTHOHIEHUAX LIENOCTHYIO COKpPaTHTENb-
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Hy10 cicreMmy. Ha rpaHwite mprieralotinx o1H K ApyroMy KapEuOMH-
OLIUTOB HAXOAATCH BCTABOYHBIE JAHCKM, COCTOAIIME H3 COBPHKACAIO-
LLHXCA YYACTKOB LIMTOJEMME KOHTAKTHPYIOIIHX KIETCK, Hamoaobue

PACIIUPEHHBIX IECMOCOM. BcTasouHbie AACKH NMPpOHHO COCAHHAIOT CO- |

CEAHHEC KapiIHOMHOUHTHL H B TO X¢ BDEMA obecneuHBaloT BricTpoe
MPOXOXKICHHNE YCPCI HUX HEPBHLIX UMILYABCOB, YTO OACT BOSMOXHOCTE

BCEM CEPACYHEIM MHMOLUTAM COKPALUATECH OFHOBPEMEHHO. C MOMO- |

IIGI0 BCTABOYHBIX JHCKOB OGECNEUHBACTCS He TOJBKO CTPYKTYpHOE,
HO H (DYHKITHOHAAbHOE OObeIHHEHHE KAPAHOMHOLIMNTOB B LIENOCTHYIO
CepRETHYIO MBIHLY (MHOKapH).

HepBHas TKanb

Hepenas TRaHb ABIAESTCH OCHOBHBIM CTPYKTYPHBIM 3JIEMEHTOM Op-
F4HOB HEPBHOH cHCTeMbi. OHa COCTOMT U3 HEPBHHIX KAETOK (Hepoun-

TOB, HJIH HEHPOHOB) H CBA3AHHBIX ¢ HAMH AHATOMHYSCKY U GYHKLIHO- 1

HANBHO KJIETOK HEHPOTINH.

Heidponts criocoOHBL ROCOPHHMMATL PasIPAXKEHMA, NPUXOAHTH B
cOCTOsAHME BO3OYXICHNA, BHpabaTHBATh N [IepedaBaTh HEPBHAIE HM-
nynechl. AW TAKXKe YYACTBYIOT B NepepaloTKe, XPaHCHHH W H3KeYe-
HHH K3 NaMITH HHPOPMALHH,

Knerxu HeHpOTNIHK BHINOJAHAIOT Pa3rTPaAHAUYHTEIbHYIO, ONOPHYIO,
3AUTHYIO B TPODATECKYI0 PYHKLIHH.

Kaxnaa HepBHas KJIeTKa HMEET TENO, OTPOCTKM H HEPBHHE OKOH-
yaHud (prc. 13, cM. us. BK.). HepBHaa KneTKa 0XpyXeHa mia3MaTiae-
ckoii MmemOpaHoii, koTopas ¢cniocobHa BOCTIPHHHMAaThL BHEIIHHE BO3-
AeACTBUA, MPOBOIUTL BO3OYXAeHHE, obeccneuneaeT OOGMEH BELIECTB

MEXIY KNEeTKOH M oKpyxawmeH cpefoil. B tene knerku Haxomures ¢

SApO, a TaKke MeMOpaHHEe OpTaHe/ibl (3HIOMNa3MATHYCCKAS CETh,

pubocOMbI, MUTOXOHAPWH, KOMILIEKC TONBIXH, AM30COMBI) H He- !
MeMOpaHHBIE OpraHeNNE (MEKPOTPYOOUKH, HEHPOQUNIAMEHTH i MHK- |

podpunamenTol). st HEHPOHOB XapakTepHO HANMYHNE CTICUHANBHMIX
CTPYKTYP: XpoMaTopunbHoro Bemectsa (cydcranumn Huccas) u Heli-
podubprni. XpoMaTodpuIbHOE BEIIECTBO HA OKPALIEHHbBIX THCTONOTH -
YEeCKHX MpeTapaTaX BEIABNSETCS B BHAE 0a30(hHABHbBIX [ABIGOK (CKOII-
JIEHHH 3epHHUCTON SHAOMIA3MATHYECKOM CETH), TPHUCYTCTEBHE KOTOPBIX
CBHIETEBCTRYET O BLICOKOM YPOBHe cutTe3a 6eaka. Helipodhubpuuin
MPENCTABAAIT coDol Mydkn MUKpOTPYOOUEeK M Heﬁpoqbunameuma
KOTOpRIE YYaCTBYIOT B TPAHCIIOPTE PARNIHMYHBIX BEIIECTB,

3pennble HeAPOHBI MMEIOT OTPOCTKH ABYX THMOB. QNHH OTPOCTOK
JUTMHHBIA, 370 welipum, WIH 4KcOH, KOTOPHHA TPOBOINT HEpPBHLIE
MMIYABCEL OT TENAa HEPBHOR KIETKH B CTOpOHY pabodero oprama.
B 3aBHCUMOCTH OT CKOPOCTH ABHXEHHS HEPBHAIX UMITYIIBCOB Pa3inda-
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(0T 1Ba THNA AKCOWHOTO TPAMCIIOPTA: MEUTEHHEIH, HAYILMH CO CKOPO-
cTb10 1--3 MM B CYTKH, W GBICTpBIiL, My CO CKOPOCTHIO 5—10 MM
ik gac. JIpyree OTpOCTKH HEPBHBIX KJIETOK KOPOTKHE M HA3BIBAIOTCS
dendpumamy. B OONbIWIKHCTRE Cyyash ACHRPHTH CHILHO BETBATCH,
'IeM W ONpeAcAseTcHd HX Ha3paHWe. JeHAPHMTHI NPOBOJAT HEPBHEIH
HMITYJIbC K TETY HEPBHON KIETKH €O CKOPOCTEK 3 MM B vac {IeH[-
PHMTHBLA TpaHCROpT BemiecTs). [lo XonuyecTBY OTPOCTKOB BLIAEISIIOT
VHUTMOJASPHBE HeHPOH 5, IMEIOIINME OIHE OTPOCTOK, § H-
NONSIPHBE — KICTKH ¢ IBYMA OTPOCTKAMM, 4 TAKKE MY 1 b-
THHOJNAPHBE HeEWPOHDb, Yy KOTOPEIX UMESTCa TPH U Gonee
OTPOCTKOB. PA3HOBHAHOCTRIO DHIIONAPHBIX KIETOK ABSIOTCH 11 ¢ € B-
AOYHHUNONAPHBE HeilpoHBHB. O HX Tena OTXOEHT OAMH
OBIWNH oTpocToK, KOTOpEIid 3aTteM T-00pazHO BETBUTCA HA aKCOH H
AeHAPUT. U neHApUTHL, H HEHPHTH 3aKaHIHBAIOTCA HEPBHLIMH OKOH-
HaHUAMK. ¥ JeHAPHUTOR 3TO YYBCTBUTEIbHHE OKOHYAHHA, ¥ HEMpH-
108 — 3 deKTOpHEBIE.

HepBHble KieTKH 1o GYHKIHOHATFHOMY 3HAYEHHIO JEMATCA Ha
peluenTOopHbE (MYBCTBHTEAbHBE) HEHPOHH, 9¢-
heKTOpPHBE H accoULYaTHBHEIe. UYyBCTBHTEIBHBIE Hel-
POHBI (MTPHHOCALLIKE) BOCIPHHMAMAIOT BHEIIHHE BO3NCUCTBAS H TIPOBO-
NI4T VX B CTOPOHY CITHHHOTO WIM rofioBHOro Mosra, DdgekTopHbie
HEPBHLIE KJICTKH (BRIHOCALIME) NEpefaloT HepBHLIE HMITYJIBLCH pado-
IMM OpraHaM (MBILILAM, Xene3aM). ACCOLMATHBHEIE {BCTABOYHEIE, MTPO-
ROAHHKOBBIC) HEHPOHBI NEPEmAlOT HEPBHEIE HMIYALCHI OT NMPHHOCA-
IIETO Hel{poHa BbIHOCH MY, CYILIECTBYIOT HelipoHEL, (hyHKIHEH KOTOPBIX
SIBIAETCA BRIPaGoTKa HelpoceKpeTa. D10 ceXpeTOpHEIE HEIHPOHH.

HoMumo HeHpPOHOB HEPBHAA TKAHb COACPXWT KNETKH Heiipocaun,
KOTOPbI€ BBINOJHAIOT Pa3rpaHNUMTEILHYIC, OMOPHYIO, 3alHUTHYIO,
rpodrgeckre GyHKUUN. Y HEAPOTIWK BHICAAIOT KNETKH MAKPoAUY
(eauonumet) U Murpozauu (2a4atsHuie makpoasu).

K makpornum, oGpasyiomeiics U3 sMOpHOHANBHBIX 1¢MEHTOB He-
PBHOH TPYOXM, OTHOCAT SHUHIEMOLUNMN, BEICTHNAKIME CIHMHHOMO3I0-
1O# KaHan W NOJOCTH BeeX KEeNMyIOUKOB MO3Ia, 2 TAKKE acmpoutms: 0
L 1200eHOpOLIMb. DNHHAEMOIINTH, TIOKPHIBAIOLIME COCYANCTOE CILUIE-
feHHE B XeiyIouKax ToJIOBHOTG MO3T3, MMEIOT KyOHUYecKyo opMy H
YHaCTBYIOT B o0pasoBaHiM CIIMHHOMO3TOBOH XMAKOCTH. Acmporumat,
JRIMIOHINECS METKMMU KIEeTKAMH ¢ MHOTOYHCIEHHRIMKY pa3BeTRIIEH-
HBIMH BBIPOCTAMH, 00Pa3yIOT ONOPHEI annapaT roIOBHOTO H CTIMHHO-
0 MO3ra. ACTPOUMTE TAKXKE BHIMOJIHAIOT Pa3srpaHHYUTENHHYIO H TPO-
{|mueckyio HYHKLNH, YYaCTRYIOT B OOMEHHRIX TpoLIeccax. Ouueodendpotumot
OKPYXKAIOT TeNa W OTPOCTKH HEHPOHOB, O0Pa3yIOT HX 00004KH.

KiteTKH MHKPOTAHH — 3T0 MCAKHE KJIeTKH, PasBHBAIOIIMECT W3
VIEICHXHMBI 1 BLIMOAHAKOUINE (PYHKINH IINanbHbIX MAKpogaros 61a-
roAaps CBOSH CHOCOOHOCTY K NEPSIBHXCHHAM.
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OTPOCTKHM HEPBHLIX KNETOK, NMOKPHTHE 000109KaMH, Ha3bIBAIOTCS
Hepanbimi donoxiami. T10 CBOEMY CTPOSHHIO HEPBHBIE BOJIOKHA ACIIAT-
Cq Ha TOHKHE Oesmaxomumie (OezmuesuHosbie, amueiliioebie) U Tol-
CTHIE MaKomubie (MueauHoenie). Kaxnoe BOTOKHO COCTOHT H3 OTPOCTKA
HEPBHOM KIEeTKH (aKCcoHa WM JEHBPHTA), KOTOPOE JEXHT B LCHTPE
BOROKHA H Ha3BIBACTCA 0CeabM UHALROpOM, H OKpYXAIOUWEH ero 06o-
JIOUKH, ¥ Oe3MHEeAHHOBONO H MHCIHHOBOIO HEPBHBIX BOJOKOH 06O-
Jo4ka ofpa3oBaHa KIEeTKaMH HelpoTrTHH (ONMHIONeHAPONWTAMHE), 10~
JAYIHBIIHMH HAa3BaHHe Heliposemmonumoe (IIBAHHOBCKMX KXETOK).
Y 0e3MHEINHOBOIO HEPBHOTO BOJIOKHA BOKPYT OCEBOTO LHIHHADPA AME-
eTCcA TOHKasA 050a0uKa (xetiposemma), KOTOPast MOXeT OKPYXATh HE
OIHO, a HeCKOAEKO (Mo 10—20) oceBMX IMAMHApPOR, TIPHHALJIEKA-
INKX PASHEIM HEPBHBIM KJICTKAM.,

MuennrOBEE (MAKOTHbBIC) . HEPBHLIE BOJOKHA TONIIE GeaMHenn-
HOBRIX. ¥ MUEJIHHOBEIX BOJTOKOH BOKDYT OCEBOr0 LUMAHHIAPA Pacioia-
raercs oboIouKa, CONepPKamaA BO BRYTPEHHMX €€ CA0AX MHEJIHH (JIU-
nuaLL). CHapyXH MHETMHOBOE BOJIOKHO MIOKPHTO HAPYXKHOM 0GONI0UKOH
HEeHpONEeMMOLIMTOB, K KOTOPOM MPUASXKAT IUTOTUIA3Ma H SApa 3THX
KJICTOK.

Bce HepBHbie BONOKHA 3aKABHYMBAIOTCSH KOHIEBHMH aNmnapaTaMyd —
nepenvimu oxonuanusmy. 1o GyHkuHOHANTEHOMY 3HAYSHHIO BHIESAAIOT
TpH IPYNNH OKOHYaHUit: peuernTopHLe (YYBCTBHTESABHEIE — peliell-
TopH), >bhdexropHeie (3thdexTopH) U MEXKHEHPOHHEE, OCVIIECTB-
JIFIOUIHE CBA3b HEHPOHOB MeXIY cofoi.

Peuenmopnwe (vygcmeumenbusie} Hepenbie OKORMAHUA ABNAOTCH
KOHLEBBIMH aNmapaTaMH JEHIPHMTOB YYyBCTBHTEIBHEIX HEHPOHOB.
B cooTBETCTBUH € HX CTPOSHHEM BHACIAIOT CBOGOAHBIC H HecBOGOA-
HEIE HePBHBIC OKOHYaHMA. (eobodubie HepaHbie OKORYARYUA TIPCACTAE-
F10T COBOH TO/IBEKO KOKLIEBHE Pa3BeTRICHHA AcHApUTOB. Heceobod-
Hble HepgHble OKOHYAHUA COCTOAT W3 CaMOro OKOHYAHHMI HEepBHOIO
BOJIOKHA OKpyXamoiliei 06010uKku (Kancynst). IIpH HaauUHY ¥ OKOH-
YaHHA COCAMHHUTEBHOTKAHHON KACY/Ibl OKOHYAHHS HA3BIBAIOT MH-
KarncynupoBavHeiMH. ECTH cOeqmAMTENbHOTKAHHON KamncyilW HeT,
MPUCYTCTBYIOT TOJIBKO TAHANBHEIE DICMEHTE, OKOHYaHHA HA3bBAIOT
HEHHKAMCYTHPOBAHHBIMH,

Seppecmoprbie Hepabie OKOHYAHUA TBAAIOTCA KOHLIEBHIMH amnmapa-
TaMH HEHPHUTOB B OPraHAX M TKAHAX, MPH YYACTHH KOTOPHIX HEPBHHMIA
UMOYIBC Nepedaetcs TKAHIM pafounx opraHoe (HAalpHMep, HEPBHO~
MBILIEYHOE OKOHYAHHE) M XKejle3aM (CEKPETOPHOS OKOHYAHME),

Mexcueiiporusie nepennie oxonwanus (CuHancw) ABNMIOTCA ChiclHa-
JIK3APOBAHHHMA HePBHLIMH OKOHYAHHUAMH HEDBHOMN CHCTeMBI. Mex-
HEHPOHHHE CHHAICH TIPEACTABRNSIIOT cOBOM CTPYKTYPH, CONEpRALTAE
NPECHHANTHUCSCKYK MeMOpaHy HepBHOTO OKOHYAHHS
H DOCTCUHANTHYECKYI0 MeMOpaHy Opyroil HepBHOMK
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rneTkd. Mexny stuMu MeMOpaHaMH UMEeTCA CHHAaTITHYecKad
i € Jl b, B KOTODYIO B MOMEHT Mepefayi HepBHOTO MMITYJIbCA NMOCTY-
4T GHONOTHYECKH AKTHMBHHE BewecTBa (M€ A M AT O P W), BHE-
JfieMble M3 TIPECHHANTTHYECKHX TIY3HIPbKOB [IPECHHAIITHYESCKOH YacTi
cUHanca. ITo cBoeMy pACMOAOXEHMID PasMyalOT CHHATCH a K ¢ O-
¢COMAaTHYECCKHeE (OKOHIAHME AKCOFA HAXOAUTCA Ha TeJie IPyroM
HCPBHOI KAETKH), aAKCONEeHAPHUTHY e CKH ¢ (OKOHYAHHE aK-
COHAa KOHTAKTUPYET ¢ JCHAPHTOM JAPYroil KIeTKM) U a K€ 0-a K C O-
HanbHBE ¢ (AKCOH ONHOM KJIETKH KOHTAKTHDPYET C aKCOHOM ApY-
roil HEpBHOM KACTKH).

B HepBHO#M TKAHH HEPBHBEIE KIECTKH KOHTAKTRPYIOT MEXUY COOOH,
o0pasys LenoYKn HeiipoHoB. HellpuT onHo#M KIETKN BCTYMaeT B KOH-
TAKT ¢ SEHAPUTAMH WIIH TeltaMH ApYTHX KJIETOK, a 3TH, B CBOIO Ove-
peib, oOpasyloT COSAHHEHHA CO CACAYIOMMMH HEPBHBIMH XJIETKAMH.
B MecTax TaKHX KOHTAaKTOB MEMOpAaHBI ABYX COCSAHHX KETOK pasieiie-
HHl ILEABIO LIMPHHOS no 20 HM. Takas Gru3ocTs MeMOpaH obuerdaer
nepexod HEPBHLIX HMITY/IBCOB OT OAHUX HEPBHBIX KIETOK K COCEAHHM.
HepsHble KNETKH, COSANHAACH ¢ APYTHMHU KIETKaAMH THOCPEACTBOM CH-
HallcoB, 0DECTIeYHBAIOT BCE PeakllMM OpraHH3Ma B OTBET Ha pasapa-
*eHHe, COBOKYITHOCTh HefpOHOB, TIO KOTOPLIM OCYILECTBIECTCA Tle-
penaya (IEPEHOC) HEPBHBLIX UMITYILCOB, GopMHpYeT pedAeKTOPHYIO
nyry.

Opranbl, CHCTEMB H ANNAPATH OPranos

Opradbl NOCTPOSHH W3 TKaHel. Opran — 3To 4acTh Tena, 3aHUMa-
0WAasn ONpeaeIeHHoe MECTO B OPFaHK3Me, HMeEKowas CBOHCTBEHHBIE
oMy (HOPMY K KOHCTPYKLHIO, BRTIONHAIOWIaA MPHCYILYIO 9TOMY Opra-
ny hynkumo. B o6pazoBaHui Kaxaore OpraHa yJacTeyioT BCE YEThIpe
3M1a TKaHeil, HO TONbKO OBHA TKAHb ABMAETCH AIA HETO [/1aBHOI,
paboueii. Tak, List MO3Tra INABHOH SABNAETCA HEPBHAA TKAHb, ANA Me-
‘leHH STIMTENHANbLHAA, AAA MBI — MEBIUeuHad. B 3Tux opraHax npu-
CYTCTBYIOT W IPYTHE TKaHH, BLITOMHAIOUINE BCIIOMOTaTeNsHbIE GyHK-
UMY. DNUTEAKANBHAA TKAHB BHCTHIIAET CIH3UCTRIE OOOMOYKH OPraHOB
HHILEBapeHMsI, AbIXAaTEABHOM 1 MOYEBBLACIUTENBHON CHCTEM; Coean-
iIMTENbHA TKAHD OCYIHECTRIACT 3aMTHYIO, ONOPHYKY, TPODHIECKYIO
(PVHKUMYK; MBIIIEYHAS TKaHb YJACTRYET B 00Pa30BAHHH CTEHOK IOJIbIX
BHYTPEHHHX OPTaHOB, KPOBEHOCHBIX H TUM(PATHUECKHX COCYIOB, NpO-
IOKOB Xenes,

OpraHel, nMeomue obLiee NPOUCXOXACHHIE, €AHHbIE TTaH CTpOe-
11h4, BHIMOMHAIONINE 061YI0 DYHKHHIO, 00pasyloT CHCTEMY OPraHOB.
BulIens10T CHCTEMBL OPTAHOB MHILEBAPSHHA (MTHILEBAPHTENLHYKY CHC-
rcMy), AbIXaHus (EBIXATEABHYIO CHCTEMY), MOYCBYIO CHUCTEMY, MOJO-
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BYIO, CEPASIHO-COCYANUCTYIO, HEPBHYIO H Ap. Tak, MuilieBapHTeTFHAT
CHACTEeMA Pa3BUBACTCA M3 MEPBHYHON KMIIKH, MMECT Bug, TPYOKM C
PacIFMPEeHHSIMH U CYXXEHHSIMH B ONpele/ieHHBIX MeCTaX U BHITIONIHAET
dyHxuun numesapeHns. IeyeHsb, TOMKEMYIOUHAA XKeye3a, GOMbIIME
CNIOHHREIE Xee3nl ARTIIOTCH BRIPOCTAMH MHIMEBAPHTEIBHOM TpyOKH 1
TECHO ¢ HElo CBA3aHbl. B Tele YesjoBeKa BRICIAIOT TaKXKE annapaTsl
OpraHoB. Y afmapara opraHb OOBeANHEHH SAMHOM, 061ell PYHKIIN-
e, HO MOTYT UMETE Pa3HOE HMPOHCXOXACHHAE N pasHoe cTpocHHe. Ha-
TIpHMeEP, OMOPHO-IBUTATEABHEIN anmapar, 00pasoBaHHBI KOCTAMH H
MBILEAMH, HMEIOLIMMH pa3sHoe NPONCXOXIEHHE H Pa3HOE CTPOCHHKE,
BHINOAHsAECT GYHKIUM OTOPH ¥ ABIDKEHHA. DHAOKPHUHHLIF ammapar
COCTOWMT W3 XeJIe3 BHYTpeHHeH cekpeuun (rumodn3, HaZNnodeuHH-
KH, [HATOBMIHAA XeJie3a W OPYrie), HMEIOLIHX PASHOE TIPOHCXOXKIE~
HHWE H pasHOE CTPOCHHE, BEIpabaTHBAKOIIMX OMOMOTAYECKA aKTHB-
HEI¢ BEIICCTBA — TOPMOHB, YMAcTBYIOWIHE B XM3HEHHO BaXHBIX
dhyHKITHAX OpraHH3Ma.

CHcTeME M annapaThi OpraHoe oGpa3yioT eTHHBI LEAOCTHEIR ye-
JIOBCYECKHI OPraHH3M.

BOI'IPOCH AEN4d MOBTOPECHHA H CAMOKOHTpONA:

1. Ut0 Taxoe TKaHK Henopeveckoro opranmsMa? Halite onpeneneHye, Ha-
30BHTE KJMACCH(HKALMH TKaHeil.

2. Kakuie BHIBE STMTENUAABHON TKAHW BH 3Haere? [lepeuncinre pasHO-
BHAHOCTH STIMTEAHANBHON TKAHM, Haiire Kaxmolt M3 HUX MOPHOIOTHIECKYIO
¥ PYHKUNOHABLHYIO XapaKTepHCTHKY.

3. OnuninTe cTpOeHNKE H QYHKLIKKU KPOBH, HA30BHUTE H3BECTHLIE BaM LHG-
pbl, XapaAKTEPHIYIOIIKE COCTAE KPOBH,

4. Tepeuucnure BUAB MEBLHETHOW TKaHW, Jalite HM Mopdorormieckylo i
GYHKUNOHANBHYIO XAPDAKTEPHCTHKH.

5. Kak ycrpoena HepeHas kneTka? HazoBHTe ee 9acTH M BHITIOAHAEMBIE
dyHKLINH.

6. Uto Takoe opraH, cHCTeMa OpraHoB, ammapar opraHoe? Halite onpene-
JieHHE, NPHBEIUTe NMPUMEPEHL.

ONIOPHO-/IBUTATEJILHBIN AINITIAPAT

OBIIIAA XAPAKTEPHCTHUKA AITIIAPATA
OIIOPHI B JBUXEHHA

JABrXeHNs, NepeMellcHUA B MPOCTPAHCTBE — OHA M3 BAXHeH X
(byHKHHH XHMBBHIX CYLICCTR, B TOM 4HCIe H Yenoseka. DyHkiuio ABH-
KESHHH ¥ 4eIOBEKA BHTIONHACT ONOPHO-ABHATEIbRMI ATMAPAT, O0DE-
JMHAIOIIMH KOCTH, MX COSIHHEHMA H CKeJeTHble MBLITIIEBI. OMOpHO-
JABHrATEAbLHBIN anriapar pasneNiqaIoT Ha TaCCHBHYIO M AKTHBHYIO YacTH,
K neccuswoli uacmu OTHOCAT KOCTH M HUX COCAWHEHHs, OT KOTOPBIX
JABHCHT XapaxTep ABIDKeHMI uacTelf Tesa, HO CAaMH OHH BRIIOAHATH
MABIXKEHUS HE MOTYT. AKRINEHYIO ¥acmb COCTARIAIOT CKEJIETHRIE MBI~
1L, KOTOpBIE 001202101 CITOCOOHOCTBIO K COKPALUEHHIO M IPHBOAAT B
JIBMKEHHE KOCTH cKeneTa (KOCTHBIE PBIMarH).

CrneundMka anmapaTa ONOPEl H ABMRECHHH YeN0BeKa CBA3AaHA C
BEPTHKANBHLIM TONIOXKEHUEM €To TeNna, MPAMOXOXISHIHeM H TPYIO-
Bo# geATeabHocThIO. FIpucnocoGneHns K BEPTAKANBHOMY [1OJIOXE-~
HHIKO TEJIAa IMEIOTCA B CTPOGHHH BCEX OTHEIOB CKEJIETa: MO3BOHOUHH -
Ka, 9epena M KoHeuHocTei. Yem Gimaxe K KpecTily, TEM MacCHBHee
[103BOHKH (NOACHHYHEIE), YTO BRI3BAHO GOJIBIIOH HArpy3KOH Ha HHX.
3 ToM MecTe, Ioe MO3BOHOMHHMK, NPUHMMAKOIHA Ha ceOf TAXECTDb
rONOBBEL, BCETO TYJIOBHILA M BEPXHMX KOHEYHOCTEl, ONHpaeTca Ha
TA30BBIE KOCTH, MO3BOHKH (KPEeCTUOBbIE) CPOCANCh B OMHY MACCHB-
Uy Kocrk — Kpecreli. M3rnbnl co3naior HauGonee GraronpuATHbIE
YCIOBMS HIA TIOANECPKAHHA BEPTHKANBHOIO MOJOXEHHA TeNa, 4 TaK-
Xe [IA BHITONHEHHA PECCOPHEBIX, TPYXKUHSITHX HYHKUHMI MpHN X0ab-
Oe u Oere.

HixHue KOHEYHOCTH YeI0BEKa BLIACPXUBAKT GONMBIIYIO HArPY3KY
W HEJIHKOM NPHHAMAIOT Ha ¢e0 QYHKIHH NepesBiokeHNd. OHM UMe-
10T GoJice MACCHBHHII CKeJIET, KPYTIHBIE H YCTOHUHBBIE CYCTABH ¥ CBOI-
"1aTyio cTony. PasBuThie MPOZOABHLIE H MOACPEUHBIE CBOMB CTOIB
HMEIOTCA TONbLKO ¥ YEAOBEKA, TOIKAMH OIOPH CTOMB ABIAIOTCH TO-
;IOBKM TUIIOCHEBREX KOCTel cilepent U MATOTHBIA Gyrop csamm. Fpyxn-
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HAILIHE CBOAR CTONK PACTIPEAEAAIOT TAXKECTDh, MPHUXOASIIYIOCT HA CTO-
My, YMEHBLIAIOT COTPACEHHS H TONYKH NpH Xoakte, co0dLIAaInT NaB-
HOCTB noxoaxe. MBIIUH HHXHeH KoHeuHocTH oGnagaror Gonblueii
CIIOA, HO BMECTe ¢ TeM H MEHBLINM pasHoobpa3HeEM B CBOEM CTpOe-
HHH, YeM MBILUIE BepXHed KOHeYHOCTH.

OcaoboXxaeHHe BepXHHX KOoHeyHOCcTel oT dyHKUMT omopsl, NMpH-
CrocobNeHre UX K TpYIOBOH ASATEABHOCTH TIPUBEIH K ODIerYeHHIO
CKEeAeTa, HanHuKio GONbIIETO KONHYECTBA MBIELL H NOJABHXHOCTH CY-
cTaBoB. Pyka uejoBeka mpuodbpesia ocoOyio NMOABUXHOCTL, KOTOpas
00eCNSUMBACTCA MHHBIMH KAOUYKHIAMK, [TOA0XEHHEM JIONaTok,
dopmoii rpyIHOI KIETKH, CTPOSCHHEM TUICUEBOTO U APYTHX CYCTABOR
BEPXHHX KOHeuHocTeil. biarosapsa KnouHIe BEpXHAA KOHEUHOCTE OT-
CTAaBJIcHA OT TPY/JIHON KIETKH, B PE3VIBTATE YEr0 pyKa NpHodpena 3Ha-
YUTSIABHYIO CBOGOLY B CBOUX JIBHXCHMAX.

JlonaTKK pacTiOyIOKECHN Ha 3aAHEH MMOBEPXHOCTH TPYIHOH KIETKH,
KOTOpas YIUIOIIEHA B MepeRHE3aaHeM (CaTMTTalbHOM) HalPaBNeHHH,
CyctrapHble IOBEPXHOCTH JIOMATKH H IUICYEROH KOCTH 0b6ecrieuBaloT
SoneLuyIo cBOBONY H paszHOOOpa3ne IBMXKCHKI BepXHUX KOHEYHOCTEH,
HXx OONBILIONH pazMax.

B cea3d ¢ npucnocotneHHeM BEPXHHX KOHEYHOCTEH K TPYAOBBIM
onepauuaM UX Myckyaatypa GyHKIMoOHATBHO Goriee passuTa. ITogBux-
Has KHCTh 4YeJOBeKA npuoGperaer ocoboe 3HAYEHHE A TPYIAOBBIX
¢yrkuni. boseltasg poab B 3TOM OPHHANICKUT TICPBOMY MANLIY KHC-
TH Gnaroaaps ero GoMbIICH NMOABWKHOCTH H CITOCOOHOCTH TIPOTHBO-
MOCTARTATRCA OCTANBHEIM MalbUuaM. PYHKIHMH TepBOro NANbLA HACTONb-
KO BENHKHW, YTO DpPH €ro YrpaTe KHCThb NMOYTHA TepsieT CnocoDHOCTB
3AXBATHIBATL M YIECPXKHBATD MPEAMETHL.

3HauMTeAbHBIC M3MEHEHMA B CTPOGHMH UEpENa TaKKe CBA3AHLL ¢
BEPTUKAIBHBIM TTOIOXEHWEM TeNa, ¢ TPYROBOH ACATESLHOCTBIO it pe-
4qeBbIMM YHKUHAMH. Mo3ropoit oraen yepena apHO npeobnamacT Haa
NHueBBIM. JIMLEBO# OTOEN MEHEE PA3BUT M PACIIONAraeTcs 104 MO3ro-
BHIM. YMEHBLICHHE PA3MEPOB JINLIEBOIO YEpena CBI3aHo ¢ OTHOCHTEb-
HO HeOOSIBIIMMH pa3MepaMyl HIDKHEH 9eMOCTH | IPYTHX €T0 KOCTe.

CKEJET

Ckener (o1 rped. skéleton — BHICYIIEHHHIt) MpeacTarageT CoBOH
COBOKYMHOCTb KOCTei, OnpeaseHHBIM 00pa3oM COeqHHEHHBIX OMHA C
Ipytoit (puc. 14). Y B3pocioro 4eoBexa CKelieT COCTOHT TPUMEPHO U3
206—208 KocTeit. Y cKeeTa BBLIISAAIOT TPH OTHENA; CKENET TYIOBHINA,
CKeNleT uepena M ckeneT KoHeaHocteil (Tabi. 5),

Ckejier TYROBAIIA, CXYyXKALIWil ONOPOIt AN FONOBH U BEPXHUX KO-
HEYHOCTEH, a TAKKE 3AlMTOd ANMA CITMHHOIO MO3ra H BHYTPEHHMX
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Puc. 14. Cxener yenosexka. BUE cniepeay;
1 — yepen; 2 — mozeonouHk cTonb; 3 — Kiounna; 4 — pedpo; 5 — rPYIHHa;
6 — TUIeueBad KocTh, 7 — AydeBaA KOCTh; 8 — JIOKTEBas KOCTh, 9 ~— KOCTH
sanactba; 10 — nacTHme koctH; 11 — dananry nanelieB kucry; 12 -~ f04-
B3NOWINAS KocTh, 13 — xpecreu; 14 — noOKomadA KocTs; |5 ~ cemandiuHan
kocTh; |6 — GeapeHHad xocTh; 17 — HaakoneHHHK; 18 — GonbimeGepiopas
KoCTh, 19 — ManoBeproBad KocTh; 20 — KOCTH MpeAIUBOCHBT; 21 — ILTIOCHe-
Bhle KOCTH; 22 — danaHTd NaNbUeE CTOMb
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OpTaHoOB, COCTOUT M3 NO3BOHKOB, 06pa3yIOIINX NO3BOHOYHHK, H KOC-
Teh TpyaHO KIeTKH, Kaxnetil CerMERT CKeNeTa TYIOBHIA ¥ YeIOBeKa
o0pa3zoBal NO3BOHKOM, a B IPYAHOM OTNeNe — TakXe napoi pebep u
YYACTKOM TPYAHHEL

Tadbnuna 35

Kocma Tena YeloBexa

YacTs Tena Ha3spaHHe xocCTeil 4 MX KOJHYECTBO

Tynosnue Tlo3ssoHKH 31—33
mefHpe 7
TpyOHbIE 12
BOACHHTHEIC 5
Kpecren (5 cpociinxca KPecTIOBRIX
NO3BOHKOB)
KOMIHK {3--5 KOTTYMKOBBIX T10-
3BOHKOR)
PeGpa 12 nap
pyouna

Yepen 23 KOCTH, B TOM YACHIC HEMApHHE —
nobHad, 3aTHLIOYHAA, KIHHOBKA-
Had, HUXKHAA YE/MOCTDb, MOObA3HM-
Has KOCTb M MAPHBIE — TEMEH-

HEIE, BUCOYHBIE, CKYIOBHE H D,

32 KOCTH ¥ 0HOW BepXHeil KOHETHOCTH
KINIOMHLA
AOTIATKA
IeYeBas KocThb
myuesas KoCTb
JIOKTEBASA KOCTD
KOCTH 3anfacToa 8§
IEICTHBIE KOCTH 5
cdananri nanbues 14

BepxHAs KOHEUHOCTD

31 xoCTb ¥ OMHOH HHXHEN KOHEYHOCTH
TA30Ba% KOCTh
GenpeHHad KOCTh
HATKOMCHHMK
GonbiebepoBas KOCTh
Mano0epLoBana KoCcTh
KOCTH NpeaIuTiocHH 7
TAIOCHEBRIE KOCTH 5

HuXHsS KOHEYHOCTD

dananry naasues 14
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CkeneT roJioBs — Uepern, 3aMHIIAeT TOMOBHOI MO3T, Oprashl HyBCTB
H CIYXKHT ONOpol BAs HaYambHBIX OTHENOB OPraHOB MHIIEBAPEHHA U
JbIXaHHA,

CxesieT BepXuNX H HIEHAX KOHEewHOCTeH IeNaT Ha CKeJleT cBoboa-
Holf KOHe4HOCTH M cKeneT noaca. CkelleT nosica BepXHHX KOHEYHO-
cTei (TIIeYeBoro nmosica) COCTOMT W3 ABYX MMApHBIX KOCTeH — JjIonaTku
¥ KIIYHAUH, a cKelneT cBo0OIHOM YacTH BepXxHell KOHETHOCTH — W3
TpeX OTAE/IOB: MIEUeB0il KOCTH, KOCTEH NpEITUieyba W KOCTEH KUCTH.
Ckener nosca HHKHHX KOHeUHocTell (Ta30BbIi MOAC) COCTONT W3 nap-
HO# TA30BO# KOCTH, @ CKENET CBOGOAHOM YaCTH HIDKHEH KOHCTHOCTH
TAKKE TOAPa3feSqaioT Ha TPH oTneaa: GeApeHHYI0 KOCTb, KOCTH ro-
JeHWH W KOCTH CTonbl. CKenetr BepXHeid KOHeUHOCTH CIyXWT A 3a-
XBaTHIBAHHKA H NCpEeMELLCHIS NPEAMETOR B TPOCTPAHCTBE, 8 HIKHHY
KOHEYHOCTEH — ANA ONopH W HepeipiXKeHRA. Kaxnad kocTes — ca-
MOCTOSATCNLHBIK OpraH, BhIDOJHAIOIM ONpeIeneHHAYI0 QyHKIHIO.

Knaccubuxkanma | crpoenne kocteld
£

Koctn ckenera otnnvaiotes no ¢opMme M CTpoeHH:0. Painnyalor
TpyGuaTheie, rybyarsie, MIOCKNE, CMELIAHHBIE H BO3IYXOHOCHHIE KOC-
™ (pric. 15). TpyGuarble KOCTH NOAPA3ACASIOT HA UTHHHBIE (IU1eYeBas,
GeapeHHas, KOCTH Npeanieybd W rojieHH) U KOPOTKHe {KOCTH TUTOC-
Hbl H HPSAMTIOCHET, (anaHry majibues). KOoCcTH, 3a MCKAIOMEHHEM CY-
CTABHBIX TMORCPXHOCTCH, MOKPHITH COSAHHHTENbHOTKAHHOW 00010Y-
Koli — nazaxocTHMuel, KOTOpad BHITQOIHAET KOCTeOOpasyloutyic U
saminTHYIe GYHKUHK, HankocTHHLA TPOYHO cpalleHa ¢ KOCThIC NPH
NOMOLWY COSTHHHTETBHOTKAHHEIX BOJIOKOH, TIPOHHKAILHUX B TAYOb
KOCTH, HapyXHHi cAoil HAIKOCTHHLL MPYGOBOROKHHCTBIN, COCTOMT
U3 CTOXHO [EePENSETAIOIHXCA BOJOKOH H KIETOK COCAMHHTENLHOMN
TKaHy. B 3TOM C/l0e MHOTO KPOBEHOCHHBIX COCYAOB, HEPBHEIX BOJIOKOR,
0BeCTHCYHBAIOLLIIX XKH3HEISATEIbHOCTE KOCTH. BHYTpeHHHE cioii Han-
KOCTHHIIB TOHKHIL, COLEPKUT OCTCOTCHHEIC KIIETKH, H3 KOTODEIX 00-
PaIVIOTCa OCTEOONACTEI — MOJNIOALIe KOCTHHE KIIeTKH. 3a c4eT KocTe-
ofpazyiued QPyHKUHM HATKOCTHWUB KOCTh PACTET B TORLIMHY H
CpacTAETCA NPH TIEPEIOMAaX.

BryTpu Kocteli HMEIOTCH KOCTHOMOZTOBAS NOMOCTS (Y TPYOUATBIX KO-
cTeil) 1 svelikH TY0UATOr0 BeINEeCTBA, B KOTOPBIX HAXOAUTCH KOCTHBIH
MOGT. ¥ HOBOPOXICHHOTO pefeHKA M B ACTCKOM BO3PacTe KOCTHOMO3[0-
Bbl¢ MOJIOCTH 3AONIHEHB KPacHBIM KOCTHBIM MO3FOM, KOTOPBIA BBI-
NOAHAST KPOBOODPASYIOMYIO B 3aUMTHYIO GyHKuUuA. M3 cTBONOBLIX
KIE€TOK KPACHOTO KOCTHOTO MO31a 00pasyioTcd KIeTKH KPOBH (3pM-
TPOUMTHI, NCHKOIIUTHI) H KISTKM HMMYHHOM cHCTEMBI (JIMMMOLIMTH).
Y B3pOCAOro 4eI0BeKA KPACHEIH KOCTHEI MO3I COXpaHAETCA TONLKO B
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Puc. 15. Bugu kocreit:
1 — nvHHan (Tpybuaran) KocTh; 2 — maockasd KocTh; 3 — rybuarhie (KOpoT-
KHM&) KOCTH; 4 — CMEIHAHHAA KOCTh

Avelikax ryGuaToro BelIecTBa KocTeil. Jpyriie KOCTHHE MOJOCTH CO-
AepXAT OXHpEeBIIHE KOCTHHH MO3T, YTPATHBIINI CBOH QYHKIMH,

Co CTOpPOHBI KOCTHOMO3IOBOH ITOMIOCTH M A9ecK IybuaToro Beuic-
CTBA KOCTD MMOKPLITA TOHKON COSAHHHUTENBHOTK2HHOH TINACTHHKON —
3HAOCTOM, TAaKXC NMPOAYNHPYIOUIMM KOCTHYI0 TKaHB M COACPXALHM
OCTEOICHHHE KICTKH,

KocTH ckeseTa W CKeJIeT B LIEJIOM BBITONHSICT OIOPHYIO, ABHIA-
TENBHYIO H 3alUTHYIO GpyHkuuK. KOCTH cKeftera Takxe SBIAIOTCA [feno
I MMHEPANBEHX conei — (ocdopa, KAneLms, Xetesa, Mey U APYrux
MHKPOIEMEHTOB,

MpouHocT KOCTel obecneyuBaeTca GUIUKO-XUMUYECKMM €IHH-
CTBOM B HMX OPraHMYECKHX M HEOPFaHHMYECKKX BEILECTB, A TAKXKE KOH-
CTPYKLHeH KOCTHO# TKaHu. ITo TBepIOCTH M YIIPYTOCTH KOCTH MOXHO
CcpaBHHEBATE ¢ GpoH3oii B uyryHoM. M3 KocTHO#H TKAHH MOCIPOSHO KOM-
HAKTHOe H TyfuaToe BelllecTBO KocTeil. KoMnakToe (WIoTHOE) KoCT-
Hoe seniecTBo o0pa3yeT HapYRHBIN cJioi kaxnoit koctH. I'y6uaToe Be-
mecTBO, 00pa30BaHHOE KOCTHBIMH TiepekianmHaMm (Dangamu),
HAXOAUTCA NOJ KOMNAKTHBIM BELLECTBOM. ¥ TPYOUATBIX KOCTEH B 06-
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JacTy HX Tesa (ouMadu3za) KOMMAKTHOE KOCTHOE BEILECTBO TONCTOS
{no 1 cm), Ha xoHuax TpyOuaThix KOCTEM, ¥ IIOCKHX H APYTHX KocTeit
3TOT CNIOH TOHKUI. KOMIIAKTHOE BelieCTBO MPOHN3AH0 CHCTEMOI KOC-
THBIX KaHAJIOB, B KOTOPHIX PaclOiAraloTcs KPOBEHOCHEIE COCYAR B
HepBHEE® BOJIOKHA. KaXawlil xoCTHRIH KaHan (KaHam OCTeOHa) OKpYy-
XeH KOHUSHTPHUYCSCKUMH TUIACTUHKAaMK B Buae 4—20 ToHKEX TpyOo-
Y€K, BCTABIICHHLIX OOHA B Apyryio. CHcTeMa TaKuX TPYOOUEK BMECTeE ¢
KaHANOM MOIy4iia HA3BAHWE OCTe0HA, WM raBepcoBoil CHCTEMB! (pUC,
16, cM. uB. BKA.). {1pocTpaHCcTBa MEXIY OCTCOHAMI 3AHSITbI IIPOMEXY~
TOYHBIMK, MM BCTABOYHLIMM, IUIACTHHKAMM, KOTOpbIE IIpH NEpe-
CTpOHKE KOCTH B CBSIZH ¢ M3MeHsollelca uanyeckoil Harpyikoi
CAYXKAT MaTepHaOM NS 00pasoBatHiA HOBLIX OcTeoHOB. [loBepxHoCT-
HblA ¢N0il KOMITAKTHOrNO KOCTHOTO BELL a ipelCcTaBicH HapYXKHbI-
MH OKPYXAIOHIHMH TTACTHHKAMM, ABIUIIOUIRMUCS MPOAYKTOM KOCTE-
0Opa3oBaTe]bHON QYHKUUH HAOKOCTHHIH. BHyTpeHHWIT cioki KocTH,
I'PAHHYALIHA ¢ KOCTHOMO3IOBONH NMONOCTBLIY H AYeHKaMK rybuyatoro
BelUecTBa, 06pa3oBaAH BHYTPEHHHMH OKPYXKAKIIHMH MAaCTHHKaMH H
HOKPBIT BOMOKHUCTOH COSAWHHUTENEHON TKAHBIO ~~ SHIOCTOM.

FybyaToe BEWWECTBO, PACNONATAIOIICECA NOL, KOMIIAKTHLIM, HAX0-
JMTCA B KOHIIAX TpyOUaThIX KOCTEH — SnHdn3ax, B Teaax rybuyarsix,
CMeTIAHHBIX KOCTel, B TUIOCKHX M BO3AYXOHOCHBIX KocTax. FyGuaTtoe
KOCTHOE BELKCCTBO COCTOHT H3 KOCTHBIX MEPEKAaiHH, pacnosaralo-
IIHXCA B PA3THUHBIX HANPABJICHUAX M COSIHHAIOIIMXCA MEXIY cO00M.
PPacnpegeneHHe KOCTHRX NepexnaiuH {(Da10K) COOTBETCTBYET HAMNPAB-
JICHHI0 OCHOBHBIX JIHHHI CXaTHA (JaBMeHWs) W pacTAXeHHA, neii-
CFBYIOIIAX HA KOCTh. Takoe pachookeHMe KOCTHBIX IEPEKAAAMH TTOA
VIIOM APYT K Opyry ODeCIeYnBaeT PABHOMEPHOE pacHpeaelieHHe IaB-
JICHHWA ¥ CHABL ACHCTBHA MBILIL HA KOCTH CKejtera.

Kocrs oTanyaerca GoJbiuoit IIACTUYHOCTRIO. B 3aBuckMOCTH OT
BeJIMMKHBL HArpy3kKH Ha KOCTH B HHX YBETHUMBACTCH MM YMCHBILACT-
Csl HMCNIO OCTEOHOB, H3MECHSICTCS MX PAcNoOJOXKEHHE B KOMITAKTHOM
neectse. FlpH nocToAHHOM MblitIeYHOH HATPY3Ke, 3aHATHAX CIIOPTOM,
1pH3UUECKHM TPYAOM KOJNHYECTBO OCTEOHOB H HX pasMephl YBEIWUMU-
KAIOTCA, €10 KOMIAKTHOTO KOCTHOTO BELISCTRA Y TpyOUaTHX U ApYy-
I UX KOCTEH YTOMIACTCA, KOCTHOMO3TOBBIE TOJIOCTH cYXHBawTca. Ko-
CTHBIE NEPEKNAtHHbL (6aIKH) ry0YATOro BelleCTBA TAKKE YTOMLAIOTCA,
1puobperaloT Gonee cioxXHoe cTpochne (BeTeatca). KocTH npy 3ToM
CTAHOBATCA TOALWLE, NpouHee. IIpH yMEHBWCHHH dH3HUCSCKONH (MbI-
iICYHOI) HATPY3KH, NpH cHASYeM obpase XH3HH, LINTENALHOM NO-
CFeJIbHOM PEXHME BO BpeMs OONE3HW KOCTH CTAHOBATCA TOHbIUE,
viaabee,

[TpoyHOCTB KOCTH OUECTTEYHBAIOT TAaKXe OpraHHYECKHE W Heopra-
linyecKkue BeilecTsa. QOpraHWYeCKHE BEIECTBA NPHAAIOT KOCTAM rHO-
KOCTB, YHIpyrocte. Heopranwyeckue peumiectBa (ocdhopHOKHUCABIN
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KanbLUMA, YIICKHCHABH KadbHuid M IpyTHe COJIH) NPHAAIT KOCTAM
TBEPAOCTL. ¥ CYXOH XHMBOM KOCTH Ha OO OPraHHYeCKHUX BELIESCTB
npuxoauTcs oxono 60 % ee Macchl, OCTATEHOE MPWHALICKXAT HEOD-
TAHHYECKHUM COCIHHEHNAM.

BnusiHue OPraHMYECKHX H HEOPrAaHMYSCKMX BEICCTR HA MPOYHO-
CTHEIe CBOMCTBA KOCTeli MOXHO IIpoBepHUTh B ontkire. Tlocne ynarteHus
OPraHMYECKHX BELIECTE NPOKAJIMBAHMEM KOCTH HA OTHE OHA CTRHO-
BHTCA XPYIKOH. YianeHse M3 KOCTH HEOPTraHHYCCKHX BEINECTB {CO-
Jeit) BHACPXKHBAHHEM KOCTH B KHCJIOTE JelaeT KOCTh MSITKol, rub-
Koit. CoueTaHHe TBEPIOCTH HEOPTAHMYECKIX COeIMHEHMI ¢ YIIPYTOCTERIO
OPraHMYECKHX BEHIECTE 00ecneynsaeT MPOYHOCTE KOCTEH.

Bor[pocu ANA MOBTOPEeHHA H CAMOKOHTpONA:

1. Kakne cHcTeMbl OpraHOE 00pasyioT annmapaTsi ONOpPH H IBHKEHHA?

2. Ha3oBHTE OTIENB! CKENMeTa H BXONALIME B HX COCTAR KOCTH.

3. YT0 HaxoONTCA B KOCTHOMOSFOBBX IMOMACCTIAX H Auelikax ry6yaroro pe-
LISCTBA Y ACTEH M B3POCTHX?

4, Haiire XapaxTePACTHKY KOMIMAKTHOMY H IyGUAaTOMY BeIECTBAM KOCTH.

5. Yro Takoe OCTEOH, KaKoe OH HMEeEeT CTpoeHMEe?

6, Kakme cBoiicTsa NpHAAKT KOCTAM OPraHWYSCKHE BEIIeCTEa, a KaKHe
HEOPTAHMYSCKAC?

Pa3BaTHE H POCT KOCTEil.
Bo3pacTHbe H3MCHECHHA KOCTEH

B pasBUTHMH CKeJISTA YeJIOBEKA, KAK H APYTHX TIO3BOHOYHEIX, MOX-
HO BbIEJIHTEL TPH CTAAMM: IMEPEMOHIATYIO, XPAIHEBYI0 H KOCTHYIO.
Tpoliecc 3BOMOLMH CKeNeTa B GHIOTEHE3e TIO3BOHOYHEIX KHBOT-

HBIX, 3aKaJkKd IMepenoHYaToro CKeJiera, CMCHACMOCTD €10 XPAUICBRIM, -

a 3aTeM KOCTHBIM — ABJIACTCSA Npoobpa3oM pasBUTHA CKENeTa B OHTO-
reHe3e y JellOBeKa.

Y yeoBeka KOCTHAA TKAHL AOABAACTCA Ha 6—8-ii Remene BHYTPH-
yTpobHoit XHu3HH. KocTH (HopMUpPYIOTCS HAM HEIOCPSACTBEHHO H3 3M-

OpHOHaNbHOM COEAUHMTENBHON TKAHH — ME3CHXHMEI (MepenonaaTsiil

OCTeoreHe3), HIM Ha OCHOBE XpAILNCBOM MOAEAN KOCTH (Xpamiesoid
ocTeorene3). OnHa onopHas TKaHb, MeHee THdnbepeHUHpOBaHHAA, 3a-
MelaeTcd Xpyroi, AMelolmell 0oJee BHICOKHE MEXaHHYECKHE CBOi-

cTBa. U3 3MOpPHOHANBHONW COSHHHHMTEABHON TKaHM, MHHYA CTagHIO

XpALIA, Pa3BHBAIOTCA KOCTH CROIA Yepela, KOCTH JTHUA, YacTh KO-
yHLH. Taxue KoCTH Ha3hBAIOT HEPRNIHLME, NOXPOBHMMA KOCTaMN, [TpH
Pa3BUTHH TAKHX KOCTEH B MOIOAOH COSMMHUTEFHON TKaHH (TIpHMeEp-
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HO B LIeHTpe Byaylieil KocTu) mossasercd OOHA WIH HeCKOJBKO TO-
4€K OKOCTEHEHHA. TOYKa OKOCTeHeHHS COCTOHT M3 MOJOIBIX KOCTHEIX
KieTOK-OCTEOONACTOB, YHCIO KOTOPHIX OHICTPO YEeTMIHBaeTcA. Oc-
TeOONIACTH APOSYLUHPYIOT MEXKICTOYHOE BEIECTBO, B KOTOPOM B
JNAIBHEHILIEM OTKNANBIBal0TCA COH Kansumsa, CaMH ocTe001acTh npe-
BPALIAKTCS B KOCTHBIE KJIETKH (OCTEOLIMTHI) ¥ OKA3BIBAIOTCSA 3aMy-
POBAHHEIMM B KOCTHOM BeilecTBe. TIOBepXHOCTHEIE CIOH COSIUMH-
TeAbHOM TKAHW TIPEBPAINAIOTCA B HARKOCTHHILY.

Koctu Ty)roRAmA, KOHEUHOCTEH, OCHOBAHHSA Yepena Pa3BHRAIOTCA
Ha OCHOBE XpALa. CHApyXH XpAul MOKPHT Hanxpaiwanue#i. Ee BHyT-
PEHHUH CIIOU, NPUIEXKAHUA K XPANUIEBOH TKaMY, TBNACTCA POCTKO-
BbIM. POpMUPOBAHKE KOCTEN TIPOMCXOANT H3 OXHOH MIH HECKONBKUX
ToYeK oKocTeHeHus. [lepBas miogawngeTcs B CpeAHel YaCTH XpAINa Ha
8-i1 Henene sMOpHOTeHE3a W TOCTENEHHO pacnpo?amms B CTO-
POHHI, NMOKA He copMMpyercs Bes KocTh. BHavane BHyTpeHHuMit cnoi
HAEXpALHHUH MPOAYLHPYET MOJIOAEIE KOCTHBIE KAESTKH (ocTeobmac-
Tol), KOTOpHE OTKJIAZBIBAIOTCA Ha TOBEPXHOCTA XpsAlla (repuxord-
pansioe oxocmenerue). Cama HAOXPSILUHWLA NOCTENIEHHO MpeBpaliaeTest
B HAXKOCTHHLY, a o6pasyolivecs MOMOIHE KOCTHBIE KIETKH Hacla-
MBAIOTCA HA NPEIbIAYILME CTOU KOCTHOMH TKAHH CIIOCODOM HANIOXEHHS
(anmosuumu), GopMHpYs HAa MOBEPXHOCTH XpAIIA KOCTHYIO Njac-
THHKY. TakuM o6Gpa3oM, 3a CUeT HAAKOCTHHIE KOCTh PacTeT B TOA-
WHHY (neprocmasshbiti cnocot 06pasoBaHHUg KOCTHON TKaHH). OnHo-
BpEMEHHO KOCTHAA TKaHb Ha4HHAeT 0Opa3soBHIBATLCA BHYTPH XPALIA.
Bpacralowas BHYTpE XpALUA BMECTE C COCYUAMH COEAMHMTENbLHAS
TKaHb 00pA3IYET MONOJBIE KOCTHHIE KICTKH, PACIIONATAIIIHECA B BHIE
TAXEH BO3Ne paispywaomerocs xpapa. Takoli cnocob o6pazopanus
KOCTH (BHYTPHU XpALlA) MONYYH] HA3BAHHE IHXOHOPAABHO20.

Hesagonro o poxuneHHS HJIW NOCHE POXICHHSI TOYKH OKOCTE-
HEHUA NOABIAIOTCA B 3MMGH3AX, KOTOPHIE A0 ITOT0 OCTABANIMCH Xpsi-
eBbIMH. OHU YBETMUUBAIOTCH B pasMepax, XpAlll MOCTENEHHO 3a-
MelIaeTcsa KOCTHON TkaHbio. HeGonpimasa xpaleast mpocaoiika Mexny
OKOCTEHEBAIOUSHMH SNIUPH3IOM H KOCTHLIM JHahn3oM — anudusap-
Hbl XpAW — BBHIIOIHAECT KOCTeoOpasyouyw GyHKUHIO B TeUYeHUe
MOCTHATANBHOTO OHTOTEHE3A, 1I0KA KOCTh HE JIOCTHTHET CBOMX OKOH-
YaTeJbHEIX pasMepoB (18—25 nert). K atomy BpemenH anuduzapHbIit
XpsiLl| 3AMENTAETCA KOCTHOH TKaHbIO, anudu3 cpacraeTca ¢ quadu-
30M, H KOCTB [IPEACTABAAET eANHOE Leloe. B ¢pa3n ¢ KocTeobpasy-
oueRt byHkumneid snndu3apHoro XpsAia TpyéuaTas KocTh pacTeT B
ILTHHY.

KocTHOMO3ropoit Kana B TpyOUAaTEIX KOCTSIX IOABAAETCA B TOMLIE
anadusa o Mepe paccaceiRaHWA o0pazopaBueiica kKocru, IMpopacta-
1011as BHYTPHL KOCTH 3MOpPHMOHANIBHAA COSIMHHTENbHAA TKAHD JAeT Ha-
Yajio KpacCHOMY KOCTHOMY MO3GTY.
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CoennneHns kocrtell crejaera

KocTH cKeiteTa y XMBOrO YenoBeKa coeqMHeHb! Mexay coboil npu
NOMOLUY PAa3THUHOIO BHAA COeAHHeHHI, Bee coeIHHe N KocTel cKe-
JIETa YCIOBEKA MOXHO PasieHTh HAa HETPEPLIBHEIE, ITOIYCYCTABbI (CHM-
({u3b) ¥ TIpepHIBHEIE (CYCTABBI).

Henpepurasie coeanpHenns o6pasobaHbl pasTHYHEIMA BHIAME CO-
CAMHUTEILHO! TKAHW. B 3aBMCHMOCTH OT BUZA TKAaHM, oOpasyiomei
COCAMHCHHA, UX MOAPA3ACISIOT HA COEAUHHTENBHOTKAHHEE, XpSIIe-
BbIE H KOCTHEIC COCXHMHEHHA.

Coedunumeasvnomxannsie, unv gubposnsie (M0 HA3BAHU O rpyGo-
BONOKHUCTOH TKaHH), COCAUHCHHUS (CHHIECMO3n) XAPAKTEPHIYIOTCA
HATMYHEM COETHHHUTEIBHOR TKAHW MEXNY COICHIIOLIHMUCS KOCTS-
MM. DTH COeMHEHUs TIpOYHBIe, OoNee WIM MeHee MOABMXHbIE.
K TakMM COeNMHEHUsIM OTHOCST IIBH MEXAY KOCTAMM Yyepena (3yH-
yaTeie, YelIYHTaTHeE, ILIOCKHE), CBA3KH H MEXKOCTHHIE MEPeOHKH.
CoennreHns kopHelt 3y60B ¢ 3yGHLIMM arbBeOIaMH BEPXHEH H HUXK-
HeH YemocTel TAKKe OTHOCAT K COEAMHMTENBHOTKAHHBIM,, TIOCKOJIb~
Ky MCKAy KOpDHEM 3y6a u CTEeHKAaMH afbBEON UMEETCH TOHKAS Npo-
CNIOMKA COeAMHMTENLHOH TKakN. K Gnbpo3HEIM coeIMHEHNAM OTHOCAT
TaKXKe MEXKOCTHBIC NMEPENTOHKH, KOTOPhIE HATAHYTH MEXIY KOCTS-
MU NIPEATINC b W FOJCHM H ABAAIOTCH MECTOM HAYa1a MHOTHX MBI,
K ¢uGpo3HbIM cOeAUHEHUAM OTHOCSTCS CBA3KH, KOTOpBIE COEOHHA-
10T COCEAHUE KOCTU, YACPXKMBAIOT MX OAHY BO3NE APYTOi, yKpen-
ASI0T CYcTaBbi. COCTONT CBSI3KM M3 IYYKOB IUTOTHOH BOJIOKHHMCTORH
TKAHH. _

Xpauessie coedurernus (cunxondposst) XapaKrepU3yIOTCs NpoYHo-
CTBIO, SMACTHIHOCTDIO, YITPYTOCTHIO M Manoil MoaBHKHOCTHI, K Xps-
IEBBIM COSAHHEHHAM OTHOCAT MEXTIO3BOHOYHEIE RUCKH, XpPALICBHIE
COCAWHCHHS ¢ TPYOHHOMH, XPALLEBHE MPOCTONKH MEXIY YACTAMH MO~
JIONbIX, E1LE HE CPOCILUXCS MacTel OOHOMH KoCTH. XpAieBie IPocaoiiku
HAa3BIBAIOT BPEMEHHbIMH XPAILEBEIMH COSTWHEHUSIMH, MOCKOILKY OHH
B OTPEACNICHHOM Bo3pacte (06bLIYHO B MOAPOCTKOBOM, IOHOLIECKOM)
3aMELIAOTCA KOCTHOH TKaHbio, :

Kocmuwimu coedunenuamy HassIpaloT Y9aCTKH KOCTHOM TKaHH, No-
ABHBIEHCH Ha MECTE TIPEANIECTBYIOLIETO XPAIIA (HANPAMED, B MecTe
COCAMHEHNA NOGKOBOIA, NOABIAOWIHON H CERANMILHON KOCTEN B eqH-
HYIO Ta30BYI0 KOCTb HIH B MECTaX COCAHHECHHA 3MNdM30B TpyGUaThiX
xoctell ¢ ux anaduzoM).

Iloaycycrasul, WM cHMMRIM, MPEACTARIAIOT COB0H COCAUHEHHA
ABYX KOCTeH IIPU HOMOLLUK XpsTllia (XPAIIEBOit IPOCHOHKH), B KOTOPOM
HMECTCS y3Kkas LICAb, COAcpXaulas HeGOAbLUOE KOJHYECTBO XUIKO-
cTH. [TonHoro nepeprisa MexXay ABYMS TAKHMH COYNEHAIOIIAMNCA KO-
cTaMy ele HeT. [lonocTty Tonbko Hamevaercs. IpuMepoM Takoro co-
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CITHHEHHA MOXET CIEVXHTH JIOOKOBHI
cHM(DH3 — COSINHEHHE MeXAY IBY-
MsT TOOKOBEIMH KOCTAMH, 0Gpa3syio-
LWHMH CIiepead KOCTHBI Tas.
Cunosnansnpie (NpepuiBubIC) CO-
eNHHeHHA, HITH CYCTABM, OTIHYAIOT-
cst GONTBLLIOM NOXBHKHOCTSIO, Pa3HO-
oGpasrem JBUXESHIH U CIOXKHOCTBIO
cTpoeuHsa. Kaxnapnii cycrap uMmeer He-
CKOJNIBKO 00S3aTeNBHHX EMEHTOB
(puc. 17): 1) cycTaBHBIE TIOBEPXHO-
CTH COUACHAWILUXCSH KOCTEMN; 2) Cy-
CTABHOi XPALE, NOKPEBAINHA Cy-
CTaBHEIE TIOBEPXHOCTH, 3) CYCTaBHAA
KAINCyaa, cKPyXalowast B BAAE My(-
TH KOHIBI COUNCHAIOMHXCH KOCTEH;
4) cycTaBRHaA MONOCTh, OIDAHUYEH-
HAs CYCTaBHBIMHM XpSIIIAMH U BHYT-
pPEeHHEN MOBEPXHOCTBIO CYCTABHOMN
KANCYNH, 5) CYCTaBHaa (CHHOBHARB-
Has) AUAKOCTh, KOTOpas B HeOOmb-
LNOM KOJIHYECTBE HMEETCS B MOJIOCTH
KAXIOro CYCTaRa. B3T3 XHAKOCTh yB-
JAXHAEST M3HYTPH CYCTABHLIE XPSIIIH,
A TaKXKe YJacTByeT B MX ITHTAHHUH.
Cycmaenuwie nosepxuocmu Kocmei
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Puc. 17. CTpoeHde cycTasa:
1 — HaaKoCTHMLA; 2 — KOCTEH;
3 — cycraBHag Kancyna; 4 — cyc-
TABHOH Xpsl; 5 -- cycrapHas

NOKPBITH CYCTABHEIM XpsiuoM. Ton- NONOCTS

LIMHA €r0 HAXOAWTCH B TPAMO# 3a-

BHUCHMOCTH OT HATPY3KH, HCONTHBaeMOii cycraBomM. YeM Gonbliie Ha-
rPy3Ka, TEM TONILE XPSIH,

Cyemagnosi xpaw 06nanaeT BHICOKHMH NPYXHHAMKMH CBOHCTBAMY.
3710 OOBACHACTCA TEM, YTO €ro XPALIEBBIE KISTKH H COSAHHUTEILHO-
TKAHHBIE BOJIOKHA B EIYOMHE XpAIA OPMEHTHPOBAHBI NMEPTICHIHKY~
JAPHO TIO OTHOLIEHHIO K CBOOONHOH NMOBEPXHOCTH XpsAllua, HABCTPEYY
CHJIaM NARJEHHA, a B NOBEPXHOCTHRX C/JOAX — BAOJIBL NMOBEPXHOCTH
XpSLIA, HABCTpeYY cHIaM TpeHud, TTpYXMHALMH CYCTABHOM Xpanl He
TOJIBKO CTTAXMBAET TOMYKH IIPH ABHKCHHAX, X0Ab6e, Gere, HO W paB-
HOMEPHO pacIipefendeT JaBieHHe Ha CYCTABHHE MOBEPXHOCTH coule-
HAOIIHXCH KocTell,

Cycmagnas KaAcyaa KAXIOTO CyCTaBa COCTOMT M3 AByX cioes. Ha-
PYXHBIHA cnoil — GubOposHas MeMOpaHa, MAOTHAA, TPYGOBOJOKHH-
¢Tas, NoBONBHO ToacTad. IIpHKkpennsiercs HApY KUK €10l K KoCTaM
BOJH3H KPACB CYCTABHBIX NOBEPXHOCTEH H IEPEXOMHT B HATKOCTHHILY.
BHyTpeHHMIt TOHKWIT CIOi CycTaBHOM Kancynsl — CHHOBHAHAST MEM-
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OpaHa, BHICTHAAET H3HYTPW (UGPO3HYIO MeMOpaHy. Co CTOPOHBI CyC-
TABHOMH NOJOCTH CHHOBUATEHAA MeMOpaHa NMOKPHITA MIOCKMMH 311~
TeAWATHHEIMH KIIETKAMH, BbIDA0aTHIBAIOLIKMH CYCTABHYIO XWAKOCTb
{cHHOBWI0).

Cunoeuasvnan cudxkocms (CUNO8US), TIOCTYNAIONIAS B CYCTABHYIO
IONOCTb M3 COCYIOR BHYTPEHHETO C/10S1 CYCTABHOM Karcyasl, obnerya-
€T CKOJIbXKCHHE TOKPHWTHIX XPAINOM CYCTABHBEIX MOBEPXHOCTER. Dra
XHIKOCTE CMaYMBACT COMPUKACAIOILHNECS TOBEPXHOCTH CYCTABHBIX XPsl-
e, yCTpaHsisl TpeHHE OZHOIO O APYroe.

CycTraBHas xancyna yKpennsiercs cag3xams — TOJICTHMH ITy4KaMH
IVTOTHOM! BOJIOKHUCTOH COCAMHWTENbHOM TKAHH, KOTOPHE TIPUKPEN-
JIHOTCA CBOHMH KOHIAMH K COWICHMIOIIHMGCA KOCTaM., CBAZKH He TOb-
KO YKPEIUTAOT CYCTABH, OHM HAINpPaBAAT H OrPaHHYMBAIOT JBHXKe-
HUsl, TIPEMATCTBY «I1epepa3rubaHuIo» CYCTABOB,

KnaccHpugammna cycrasos

CycTaBH pa3fIHYaiOT 0 UX CTPOCHHIO, KOJTHYECTBY COUNCHSIOMAX-
¢a xocTell n HOpMe CYCTaBHBIX NOBEPXHOCTEH, a TakKKe IO KOJUTe-
CTBY ocefl BpalleHus. [1o yHCIy KOCcTeRt cycTashbl IEATCA Ha IpOCThIE
4 CNIOXHHIE.

IIpocTaie cycTaBnl 06Gpa3oBaHbL ABYMSI KOCTAMM (HalpHMep, IUie-
4eBOit, TasobeApeHHM cycTaBhl). B 06pazoBaHUM COKHMX CYCTAROR
YYacTBYIOT TPH H Gosiee XocTel (Hanpumep, JIOKTEBOH, KOJCHHbIH
CYCTaBhbI). :

BbIIe/MI0T TakKe KOMILIEKCHBIE U KOMOHHHPOBAHHbBIE CYCTABEL
Y KOMIICECHLIX CYCTABOB MEXAY COWICHSIONIHMMKCH KOCTAMH MMe-
I0TCA XPAMIEBOH AMCK WIM MEHHWCK (XpSIIEBBIE IUTACTHHKH Pa3iny-
HOW (pOPMBI H TONILHHLL), KOTOPHE PA3IEIIOT MO/IOCTh CYCTABA Ha
BB€ YACTH (HAPUMEP, Y FPYAHHO-KNIOUHYHOTO H KOJEHHOTO CyCTa-
80B). JIHCKH WIH MEHMCKH BLIPaBHUBAIOT HECOOTBETCTBMS CYCTABHBEX
MOBEPXHOCTEH COUNEHAIOMIUXCA KOCTEIL. :

KomOnunpoBannsiii cycTas npeactapiaseT coboii ABa aHATOMHAYEC-
KH M30MNPOBAHHLIX CYCTABa, AEHCTRYIOLIMX BMECTe (HaNpHUMep, rpa-
BHLHA M JIEBbIH BUCOYHO-HHXHEUETIOCTHRIE CYCTABhI),

[lo ropme cycTaBHBIX MOBEPXHOCTEH H YMCHY OCell BpallleHus pas-
JHYAIOT CYCTaBbl ONHOOCHEIE, ABYOCHDbIE H MHOTOOCHEE (pHC. 18). dop-
Ma CYCTana onpeaciseT KOTHUECTBO OCei BpatleHus, (O1HAa OCh UMEETCH
Y CYCTaBOB UHNHHIPHUECKOH (OpMBbI U MX pasHoBUaHOCTelH (610K0-
BHUAHBIH, BUHTOOGPa3HbIii CYCTaBLI). 3TO OAHOOCHBIE cycTaBbl. Hanpu-
MEp, BePXHHI H HHXHUI TY4eOKTeBbIe CYCTaBbi. [IBe ocH BpalueHUs
HMEETCSl ¥ ABYOCHBIX CYCTABOB, 9TO JUIHNCOMIHBINA, MBIIIEIKOBELA,
CeA/IOBMAHBIA CycTaBbl. HanmprMep, yde3ansacTHLH, ATIaRTO3aThLIOY -
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HHil cycTaBml, cycTaB ¥ OCHOBaHUA
6oapIore maneua Kucth. TpH ocu
IBMXCHHSL HMCICTCA Y LIAPOBMAHBIX
CYCTABOB. BTO TPEXOCHLIE, WAH MHO-
FOOCHEIE, CYCTaBbl (HampuMep, ie-
yeBOi# cycTaB). ¥ CYCTABOB 11apo-
BHAHOH (POPMB ABWXEHHA MOTIYT
BHITONIHATBCA BOKPYr MHOXECTBA OCEi.
K MIApOBHAHLIM CYCTaBaM OTHOCATCHA
TaKKe TUIOCKHME CYCTaBhl, CYCTaBHYIO
[OBEPXHOCTE KOTOPLIX MOSKHO PACCMAT-
PHBATB KAK MAIYIO Y4acTh NOBEPXHOCTH
6oNblloro 1mapa.

TToABKXHOCTS B CYCTABAX, PASMAX H
Hanpap/JcHHE JBHXEeHHIf 3aBUCAT OT
CTPOSHHA COWIEHSIOMXCS IOBEPXHO-
creil (pasmep, ¢popMa, KpUBH3HA CyC-
TaBHHX NobepxHocTeit). JpuxeHus B
CYCTaBax CoOBEpIUAlOTCA BOKPYT pasTHy-
HHX oOceil: nomepeuHoii (ppoHTaNL-
HOi), mepeaHe3anHel (CaruTTaIbHOIA),
ApOACABHOH (BAOADL COUNCHAIORINXCH
Kocrweii). Bokpyr ¢poHTaTBHOI OCKH
BHUTONHAIOTCA CTHbaHHe ¥ pasrebaHue,
BOKPYI' CATUTTRILHOH OCH — OTBEHe-
HKe (OT TYJIOBHILA) — MpHBEAeHHE (X
TYJOBHLIY); BOKPYT TIPOAOJILHON OCH —
ppalieHne. Pa3Max, BeTMYHHA ABHXKE-
HHH B CyCTaRax 3aBUCAT OT Pa3sHOCTH
YIIOBLIX BEIHIHH CYCTaBHLIX MOBEpX-
HocTell, KOTOpEIE BBIpPAXKAIOTCS B Ipa-
nyeax. Ha pasMax ABIDXEHNI B CYCTaBax
BJAHAIOT HATSDKEHNE CYCTaBHOM Kancy-
JIb, KOTHYECTRBO H pacnofoXeHke CBa-
30K, MBIIIIB, AEACTBYIOLINEG HA CYC-
taBbl. OHH MOTryT TOPMO3HThL WAH
OrpaHNYHBATH JBHXCHHA B CYCTaBax.

Puc. 18. CycTaBHBIC TIOBEPXHOCTH.
CycraBul:
A — GnokosunHmii; b — awmn-
COMOHBIN, B — celnoBHOHHIN;
I' — wapoBHIHbIH

Bo3pacTabie B (PYHKIHOHANBHLIEC H3IMCHEHNS
COeAHHCHNH KocTeH

CycTaBul (CHHOBHANbHBIE COSAWHEHWSA) HAYUHAKT GOPMHPOBATE-
¢l Ha 6-—11-ii nenene 3MOGpPHOHANBHOTO pasBuTHA. B 3ToT nepuos
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HaYHHAIOT OOPA30BLIBATECA CYCTABHEC [TOBEPXHOCTH COWICHMIOTHX-
¢l KOCTeH, CYCTaBHad IOJNIOCTh M APYIUe SAEMEHTH CYCTaBa. Mexmy
ABYMA (POPMUDYIOIIHMHUCA KOCTSMH PaspHIXISETCH 3MOPUOHANBHAS
COEMHHTENbHAS TKaHb, HA MECTE KOTOPOI TI03Xe 06pasyeTcs cycras-
HaA MOJOCTh.

Y HOBOPOXIEHHBIX VK¢ MMEIOTCSI BCE AHATOMHUYESCKHME D/IeMEHTHI
cycrasa. OHAKO SUMPH3b COWICHAIOLNKCS KOCTEi COCTOST H3 XpAIlta.
DHXOHIpaNbHOE OKOCTEHEHMe GONBHIMHCTBA SNMPH30B HAUHHACTCH
nocne poxaeHWA pebeHka (1—2-if roab XM3HA) M IIPONOIDKAETCA O
IOHOWIECKOTO Bo3pacTa. B pospacte 6—10 ner Habmogaercs yeaoxue-
HHEe B CTPOCHHH CYCTABHOH Xxamcysibl, YBeIWYUBASTCHd KOMHYECTBO
BOPCHHOK H CKJTAROK CHHOBMANIBHOM MeMOGpaHHI, MPOMCXOLHT (hop-
MHPOBAHHE COCYAHCTRIX CETEH M HePBHHX OKOHYAHHIT CHHOBHANBHOI
MemOpanbl. B pubposnoit MemGpane cycraBHOM KamicynHl y ieted ¢ 3 10
8 JIET YBeNWYHMBACTCH KONMYECTBO KOIATCHOBEIX BOJIOKOH, KOTODBIE
CHIBHO YTOMIUAIOTCH, ODECIeYMBas €€ NMPOYHOCTh. OKOHYATE/BHOE
(OpMHPOBAHNE BCEX SIIEMEHTOB CYCTABOB 3aKAHYMBACTCA B BO3DACTE
13—16 sieT. B ycIOBHAX HOPMATHHOM GUIHOOTHYECKUI NEATEIEHOCTH
CYCTaBBI OO COXPAHAIOT HEH3MEHHBIH 00heM IBMXKEHMIE U MaNO MOI-
BEPTAKOTCA CTAPEHNIO. JIBIKeHHUA, 3aHATHS GUKYALTYPOii H COPTOM
COXpaHAIOT GOpMY H MOIBIXXHOCTD CYCTaBoB, [Tpy AMTENBHBIX U Ypes-
MEPHBIX HAIPy3Kax (MEXaHWYECKMX), a TAKKE ¢ BO3PACTOM B CTPOCHHH
H QYHKIUHAX CYCTABOB TOAR/IIONCS H3MEHEHHs: MCTOHYaeTes H dedop-
MHpYETCA CYCTABHOM XpALL, YMEHBILAETCSH 10 NPYXXHHSALHWE CBOICTBA,
CKIEPO3UPYIOTCH GHOPO3HAs MeMOpaHa CYCTABHON KANCYNIBI U CBA3KH,
o neprudepHH CYCTABHBIX MOBEPXHOCTEN 0GPa3yIOTCs KOCTHRIE BHCTY~
NB — ocTeoduThl. [Iponcxosmime aHATOMUYECKUE N3MEHEHHA TIPHBO-
JAT K QYHKUMOHANBHEIM H3MEHEHHAM, K OTPAHHYESHHNIO TIOABHKHOCTH
H YMEHBIUCHHIO Pa3Maxa ABIXeHMUI,

BOI’I})OCH Aad NMOBTOPEHHA UM CAMOKOHTDpPONA:

). IlpaBenHTe CYMECTBEHHYIO KAACCH(MHKALHIO coelHHEHMI KOCTel.

2. HazoBHTE U3BECTHBIE BAM BUIBL HENPEPALIBHBIX COSIHHEHUH U ONMILHTE
CTPOSHME KaXKIOro H3 HHX,

3. INepevucante 06A3aTeNLHBIE HIEMEHTH CYCTaBa.

4. Pacckaxnre 0 KnaccudUKalHH CYCTABOB MO KONMYECTBY 0BpasyIounx
MX. KocTel, ¢popMe CYCTABHRIX TIOBEPXHOCTEH M JPYTHM MPH3IHAKAM.

5. OT Xaxux ocoGeHROCTEN CTPOSHMSA CYCTABOB 3ABHCAT UX MOABMXHOCT,
HaTIpaBACHUA M Da3Max ABHORCHHI?

6. Onniunre CTPOCHHE CYCTABHON KAICYibi, OGbACHUTE ¢€ (GYHKLHMA.

7. Kakue OCOBEHHOCTH CTPOSHHS CYCTABHOIO XPALA 0BecTeYHBaloT ero
MpYyXHHAMHE cBoCTEA?

8. B KakoM BO3pacTe Y YeJIOBEKA 3aKaHYHBAETCS (OPMHPOBAHHE CYCTABOB?
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KOCTH TVYJIOBUIINA U NX COETUHEHWA

CKeneT TYIoBNLIA 06pa30BaH MO3BOHOMHBIM CTONGOM, MK NO3BO-
HOYHHKOM, H TpyAHOH KneTko#.

T103BOHOUHBI CTONG SIBIAETCH OCHOBHBIM CTEPXKHEM, KOCTHOM OCBIO
Tena U ero onopoi, OH 3alWIUaeT CIIHHHOM MO3TI, COCTaBIBIEeT YacTh
CTEHOK IPYIHO#, GPKNUHON K Ta30BOH TONOCTEH W, HAaKOHel, y4ya-
CTBYET B ABHXCHHH TYJIOBHILA U rONOBH.

Mo3eoHOYHLIE cTONO COCTOMT M3 OTACNBHBEIX KOCTHHX CErMEH-
TOB — [10O3BOHKOB, HaKNAARIBAIOLUXCA TIOCNCIOBATE/IBHO OAMH Ha
Apyroii (pyc. 19). ¥ N03BOHOYHKKA PadTHYAIOT CAEAYIOINE OTAENBI
1eiisbiil (7 WieHBX TTO3BOHKOR); rpyAHO# (12 TpyAHBX MO3BOHKOB);
MOACHUYHB (5 NOACHHYHBIX TIO3BOHKOB); KPECTIOBMI (5 KpecTuo-

BBIX IO3BOHKOB); KOMMHKOBLIA (3—5 KOITIHKOBLIX ITO3BOHKOB). Kpecr="

LLOBBbIE H KONYHKOBEIC NO3BOHKY CPACTAlOTCS Mexay coboif n obpasy-
10T KpecTen W Konuuk. FloaroMy y B3pOCIOTC YeNoBeKa MO3BOCHOYHHK
COCTOHT M3 24 OTNENLHEIX MO3BOHKOB, KPECTLA M KOIMYHKA.

Crpoenne no3ponxos. Kaxiblii NMO3IBOHOK MMEET YTONIIEHHYIO
YACTL — TeJI0, OOpallenHoe BIEpen, M YTy, KOTOpas NpHKPEIUILCTCA
K TENY NO3BOHKA ¢3a1u. Jlyra H TesI0 IO3BOHKA OTPaHUUBalOT WIHPO-
ko€ Mo3roHoYHOoe oTBepeTHe (puc. 20). OT Ayrn mO3BOHKA OTXOUAT OT-
POCTKH PasHO# BeMYHHBL N HanpaBleHHOCTH. [To cpexHe# XMHMN OT
AYTH Ha3a1l OTXOAUT HENAPHEI OCTHCTHIH OTPOCTOK. B CTOPOHML OT AYTH
OTXOAAT MOAEPSYHBE OTPOCTKA, a BBEPX U BHU3 HANTPaB/ICHBI 11apHbIC
BEPXHHUE U HIDKHUE CYCTaBHHE OTPOCTKH.

IHetinwie nozeenxu UMEIOT CPABHMTENLHO HEOOJIBLLOE TEIO, TAK KaK
OHM MCTBITHIBADT MEHBILYIO HAMPY3KY, 9eM ITO3BOHKH IPYTHX OTAE-
JioB. TlonepeyHbic OTPOCTKU LICHHHX TTO3BOHKOB HMEIOT OTBEPCTHA,
yepes KOTOPhIE [POXONMT NMO3BOHOUHAA apTepws. [lepsbiit U BTODO#
(refiHele TO3BOHKH MMEIOT OTIMYHYIO OT APYIHX LICHHBIX MOIBOHKOB
(hopMy, NOCKOIBLKY OHH COUNEHAIOTCS ¢ YeperioM, HeCyYT Ha cebe ero
TAKECTh, YYACTBYIOT B ABUXCHHAX FOJOBH.

Ipyonvee nozeowicu xpynHee weiabx. Ha Tene monepeyHsiX 0TpocT-
KOB IPYAHBIC MO3BOHKH UMEIOT pebepHBe AMKM, COCOHHSAIOINECH C
rofioskamu 1 Gyropkamu pebep. OCTHCTsIE OTPOCTKH IPYAHBIX TO3BOH-
KOB PE3KO HAKAOHEHB BHW3, YTO MPEMATCTBYET HAK/IOHY IpyAHOro
OTAENA MO3BOHOYHOrO cToNGa Hasaj,

Hoscrunnvie n03¢oRKE OTIHYAIOTCH MACCHBHOCTBIO TEJ, UTO CBA3A-
110 ¢ 60ABLION HATPY3KOH Ha HRX, OCTHCTHIE OTPOCTKH ¥ HUX HAIIPAB-
fMeHBl Ha3ag,

Kpecmyoevie Ro380HKH B IOHOCTH CPACTAIOTCA B OOHY KOCTh — Kpe-
eTen. O1o cpalleHHe — APHCTIOCOBAeHHE K DONBILOH HArpy3Ke, KOTO-
PYIO HECeT 3Ta 4acTh CKeNeTa.
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Konuuxosnie noseonny — ocratku MCYE3HYBIIETO XBOCTR, OHH Py-
OUMCHTAPHBI W CJMBAIOTCA B OAHY KOCTD — KOMMHK.
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Puc. 19. ITo3soroyHELf cTON6. Bug cnepeny (A), ¢
. , ¢3anu (B) u cboky (B).
Oraensr: | — wredinoii, [T — rpyatoii, 11l — noacuwauwii, 1V — er(CTLO-
BHH, V ~ xonunkoswii; 1, 3 — meHHb# W MOSCHHYHWH JOPpAO3H; 2, 4 —
TPYAHOR M KpecTUoBLIR Kudo3k; 5 — MbIC
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Puc. 20. CTpocHHe Ipy,IHOro NO3BOHKa:
A — pux c60KY: | — Teno nosBoHKa; 2 — Bepxnsas pebepHaa amka; 3 —
BEPXHAS NO3BOHOYHAA Bbipe3ka; 4 — BepxHMil CYCTaBHOW OTPOCTOK; 5 — mo-
NepeYHRii GTPOCTOK; 6 — OCTHCTHIH OTPOCTOK; 7 — HIDKHUI CYCTABHON OTpO-
CTOK, 8 — HHXHAA TO3BOHOYHAA BBIpE3Ka, 9 — HIXKHAA pefepHas sMKa.
B — BHE cBepxy: | — myra NC3BOHKA; 2 -~ MONEPEYHHIi OTPOCTOK; 3 — MO3BO-
HOYHOE OTBEPCTHE; 4 — BepXHHIl cycraBHOW OTpPOCTOK; 5 — pebepHasa AMKa
FIONIEPCYHOTO OTPOCTKA; 6 — OCTHCTHI OTPOCTOK

Coenunenns no3sonxop. ITo3sonownsli cT0/10

Mexny TeaMH MO3BOHKOB, HX TYTaMH H OTPOCTKaMH MMEIOTCH pas-
IHYHBIE coeOUHEHHd. Teaa MO3BOHKOB COSTHHAKTCE MEXRY coboii ¢
MOMOLIBIO MEXTIO3BOHOUYHBIX JUCKOB, MOCTPOSHHBIX B3 BOJIOKHKCTOIO
xpsama. [lepudepudeckas YacThk TAKHX XPAIISBRIX THCKOB IPEACTARIACT
coBoil Goraroe COSAMHUTENIBHOTKAHHHMH BOJIOKHAMH TNpOuHoe @ub-
PO3HOE KOALYO, A IIEHTPAIBHYIO YacTh 3aHHMAET YNIPYTroe cmyoerucmoe
#0po — OCTATOK COMHHON CTDYHBI (xopant). Jlyrd cocelHHX MOSBOHKOB
COCAHHAIOTCS ITPH MOMOLLH XKEATHIX CBA30K. OHM COCTOAT W3 IaCTH~
YeCcKO# COSMHHKTENBHON TKAHH H IO3TOMY HMEIOT GONBIIYIO YIIPYTOCTD.
CycTaBHble OTPOCTKH CMEXHBIX NO3BOHKOB 00pa3yloT MEXII03BOHOY-
Hble CycTaBbl. OCTHCTHIE M MOMEPEYHBIE GTPOCTKH COSAWHAIOTCA NpH
foMonH cBa30K. [lo 3agHeli ¥ nepenneli NOBEPXHOCTAM TN MO3BOHKOB
HA OPOTAXKEHHH BCETO JIOIBOHOYHUKA PACTIONOKEHH NEPEaHAA U 340~
Hsis1 NIPOAOABHBE CBA3KH, HANEKHO CKPEIUIFIOIINE MO3BOHOYHBIH CTONO
B eAuHoe 1enoe. [To3BoHOUHBGE CTOND € YepenoM COSAHHAECTCS TP
fIOMOIIH HECKOJILKHX CYCTA4BOB W IIPOYHBIX CBA30K, KOTOpHIe obecre-
YHBAKT GOJIBUIYIO TOABICKHOCTE IONOSBI.

B coeqHHEHHAX MO3BOHOYHUKA C YEPETIOM NPHHUMAIOT YIacTHE TPH
KOCTHU: 3aTHIAOYHASI, NEPBLIit M BTOPOI IIEHHKE NO3BOHKHK. TlepBbiii
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TO3BOHOK {(ATAaHT) COSTUHACTCA ¢ MBIIEAKAMH 3aTHINOYHON KOCTH
Yepena CBOHMH BEPXHHMM CYCTABHBEIMH AMKaMH. BTopoit ImeiHbIi
I03BOHOK (0CeBOH) COeaMHAETCA ¢ NMEPBHIM MICKHBIM MO3BOHKOM
GOKOBEIMH CYCTaBHBIMH ITOBEPXHOCTAMM, a TAKXKE TIPH MOMOILM Ha-~
TPABJCHHOTO BBEPX OTPOCTKA — «3yDa». [Ipy 3TOM TIepBhIil el
NO3BOHOK (AaTNAHT) BMECTE C YEPEIIOM MOXET 1N0BOPAYMBATLCA BOK-
pyr «3yba» BTOPOFO IMeifHOTO MO3BOHKA. DTH CYCTABHI Yepena YKpen-
JIEHBI HECKOJAbKHMH NPOYKEIMM CBA3KAMH,

INo3BoHOYHEE OTBEPCTHA, HAKIAIBIBAACH OOHO HA APYroe, obpa-
3YIOT MO3BOHOYHBIN KaHal, B KOTOPOM PACHOMAraeTcss CIIMHHON MO3r
BMECTE ¢ MTOKPLIBAIOLUIUMH €ro 080/04KAMM.

To3BOHOYHBIN CTONG B3POCIOI XEeHIUHEBI MMEET B ITHHY 60—65 cM,
Yy MyXuMH — 60—70 cM, YTO COCTABAAET NPUMEPHO 2/s JUIHHE TeNa.

TTo3s0HOYHEIA CTOAG MMeeT ecTeCTBEHHBE HU3UONOTHIECKHE U3TH-
Ob1. U3rubhl, o6panIeHHbIe BHITYKNOCTAIO HA3a], HA3BIBAIOTCA Kndo3a-
MU (TpyHO# M KpecTosslil Kudio3kl), a BHNYKIOCTHIO BIEpeN, — J10D-
Jo3aMy (LUeifHMA M NOACHWYHBHIE mopaoan ). B dexadeM monoxeHuH
Te1a M3THOB HEMHOTO PAaCTIPAMIAIOTCS, NO3BOHOYHHK YiHHsAeTcs. [Tpn
BEPTHKATLHOM NMONOXEHHUH, OCOOCHHO NpW Harpy3Kax, Marube: mo-
3BOHOMHOTO croaba BBHIpaXeHH Gonee werko. [ToArmsiorcs M3rHOHI
TO3BOHOUHOTO CTo/ba MTOCHe pOXAeHHS.

Kpome ykasaHHBIX GU3HOMOTHYECKMX H3IrHGOB, 6HBAIOT 3aMeTHBI
H3THOBI, HAMPABNCHHEE BHIYKIOCTDIO BIIPABO WM BJIEBO — CKOJIH-
03bl. 3TH OOKOBbIE MCKPHBICHHA [TO3BOHOYHHKA TIOABAAIOTCA OGbIY-
HO H3-3a HECNMPABHABHOTO CHACHMA 3a CTONOM, MApTOil (V LIKO/b-
HHKOB),

TakuM 0bpa3oM, M3rubp TO3BOHOMHOTO cTON0a Ye/IOBEKa ABIA-
I0TCH NPHCIIOCOOAEHUAMY VIS COXPaHEHNA PaBHOBECKA TIDH BEPTH-
Ka/IbHOM TTOJIOREHHUH Tejla H HPYXKWHALIHM MEXaHHU3MOM 1A yCTpa-
HEHHWA TONMKOB A4 TeJa, roJIoBEl U TONOBHONG MO3Ta HApH xonbﬁe
NPBIKKAX M ADYTHX PE3KHX ABIXKEHHAN,

JIBAXeHAA MO3BOHOYHOTO CT0J02

Y no3BOHOYHOIO CTONGA NPH AEHCTBHH Ha HETO CKETETHRX MBILLILL
IBHKECHUS BOIMOXHE B PA3THYHbIX HATTPARNCHHAX: CrHbaHMe (HAKA0-
HH BNepen) M pasrudaHne (BLIIPSMICHHE), OTBEAGHME i NPHBENE-
HHe (HaKJIOHBI B CTOPOHB), CKPYYMBaHWe (BpallleHKE) U KPYTOBbIE
NBHXEHMA.

Crubanme u pasraOanme [POUCXONUT BOKPYr (PPOHTANBLHOH OCH.
AMIUIHTYAA 3THX ABEXEHHR 170—245°. TIpn 3TOM TOMLMHA MEXTIO3-
BOHOYHbIX AUCKOB HA CTOPOHE HAK/OHA TTO3BOHOYHOTO CTONGA YMeHb-
1AETCA, a Ha MPOTHBONOAOXKHON CTOpOHE YBENWYHBACTCA.
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OrBeaenne U KpHBeAcHAe T03BOKOYHOTC cToN0a COBEPLIAETCA BOK-
PYT CaruTTaabHOU ocH. OO pasMax JBHKEHWH TIPU HAKJIOHE Bripa-
RO ¥ BJEBO COCTARIAST OKONO 165°.

Bpamense 03BOHOTHONO cTONGa (NOBOPOTEI BIPABO H BICBO) MpPO-
MCXONMT BOKPYT BEPTHKANBHON (MPOJONBHOMN) OCH ¢ OOILEH aMIn-

‘TYROM ABUXKEHHS oKkono 120°.

Kpyrosoe IBHKEHHE II03BOHOMHOIO CToN0a (HHPKYMAYKLHS) Ipea-
cragager coboll pe3yeTaT NOCNeAOBATENBHOIO CIOKEHHA PASTITYHBIX
JAPYriX ABVDKCHHH TIO3BOHOUHOTO cTos10a. IIpH 3TOM KpecTeil ocTaeTcs
HETMOIBIDKHbBIM, 2 MONoBa OMHCHIBAET HEGOMNbLIOM KpyT. [To3BoHOYHEIH
¢TonG INpy CBOEM JIBHXEHWU OUEpPYHBAET (PUIypy B BUIE KOHYCA.

O6beM M HanpaBicHHE IBMXCHHH B KaXAOM M3 0TAENOB (IUeH-
HBLH, TPYAHOM, MOSCHUYHELA) MO3BOHOYHOIO CTONGA HEOAHHAKOBL.
Ulelinplit OTHEA MTO3BOHOYHOTO cTONba sBAgeTCca Hanbonee MoaBUXK-
HBIM B CBSI3H ¢ DOMBILON BEICOTOH MEXMO3BOHOYHEIX JUCKOB H pac-
AONOXEHHEM CYCTaBHbIX TMOBEpPXHOCTelH CycTaBoB, MO3BOMAIOLIHX
NPOH3ROAHTE B HAX CKOJILXEHHE.

pyaHO#l oTHEN NMO3BOHOYHOrO CT0A0a HaMMEHee MOGBHXEH, YTO
00YCIOBNAEHO HEOONBLUOH TOMUHHON MEXIIO3BOROYHbBIX AHCKOB, CHITb-
HblM HAKITOHOM KHW3Y OCTHCTHEIX OTPCCTKOB, a TAKXe HaNHYHEM CO-
¢AMHEHHH ¢ peGpaMH.

B mosICHYYHOM OT/JeNie MO3BOHOYHOrO ¢ronba aMIUIMTYAA creba-
Hug-pasrubannsa gocturaer 100—110°, 3meck BO3SMOXHBI TAKXKE IBH-
KEeHHMA BOKPYT CATHTTAJILHON OCH.

Bo Bcex IBMXEHWSAX TYJIOBHILIA NMO3BOHOYHMI cTONO NMpUHMMAET
VUACTHE KAK €IHHOE TIeN0e, TTO3TOMY CTeNeHb €T0 TIOABIDKHOCTH OI1-
peaenseTcs OCODEHHOCTSIMH CTPOSHHS BCeX BHAOB COSAMHEHMN II0-
3BOHKOB: MEXITO3BOHOUYHBIX IHCKOB, CYCTABOB H CHHASCMO30B.

BozpacTubie 0CO0EHHOCTH NO3BOHOYHHKA

I103BOHOYHHK HOBOPOKIACHHORO HMeeT BUI ITOJIOro# AyrH, BOTHY-
Toii ciepenn. M3rubul HauwHaT GOPMHPOBATECH TONBKO HAUHHAA C
3—4-ro Mecaua XKM3HK peberka, Xorla OH HaUHHAET AePXATb TOJIOBY.
BHauane BO3HHKAET WICHHBI MOopxo3, 06palleHHLN BBIOYKIOCTLIO
knepenw. Korga pebeHOK HA9MHAET CHAETD (4—6-# MECALL XH3HH),
dopmupyercst rpyaHo KHdo3, oOpalICHHMH BRIMYKJIOCTBIO K3amH.
[Mo3nHee NOABASETCA NOACHMIHBIN NOpAO03, TakXKe BHIYXILIA Krie-
pead, KOTophIii obpasyercsi B TO Bpems, koraa pebGcHOK HaYHHaeT
CTOSITD M XOOHTD (9 12-i1 MecsLbl nocie poxneHHs). ONHOBPEMEHHO
KOMITEHCATOPHO GOpMUPYETCA BHNYKIABIHA K3alH KPECTUOBHIH Kndo3.
HarnGul MO3BOHOYHOTO CT010a CTAHOBATCH XOpPOLIO 3AMETHBIMH K
5—6 rofaM, oKOHYaTeIbHOE HX (POPMHPOBAHME 3aKAHYMBAETCH K IO -
POCTKOBOMY, IOHOIIECKOMY BO3PacTy.
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ITpn HepaBHOMEPHOM DPA3BUTHH MBILIILI IPABOM HIIM NEBoOl CTOPO-
Hbl TENA, HENPABUIILHOM TMOJIOXKEHHH YYaLUXCA 32 NapToit, y CrIopT-
CMEHOB — KaK CRCACTBHE ACHMMETPUYHON pabOTEl MBILLLL, MOTYT BO3-
HHKHYTh MATONOTHYCCKUE H3THON NO3BOHOYHWKA B CTOPOHH —
CKOJTHOSH.

JTiHa mO3BOHOYHOTO CTON6A HOBOPOXKIECHHOrO peGeHKa cOoCTaB-
asaet 40 % pmvHE ero TeJa, B mepssie ABa rofa LTHHA NMO3BOHOYHHKA

MOMTH yaBanuBaeTcA. PasnuuHaie OTHE/bI MOIBOHOYHOTO CTONGA HOBO- 3

POXIeHHOIro pebeHKa pacTyT HepaBHOMepHO. Ha nepBoM roay xxusHu
ObicTpee pacTeT MOACHHYHBIA OTIHEN, HECKOMBKO MeIEHHee — Mei-
HBIH, TPYIAHOHA M KpecTHOBH. MeaneHHee BCEro pacTeT KOMYHKOBBI
oraen. K Havany mepuoaa nonoBoro co3peBaHusi pocT NO3BOHOTHOTO
cronba saMelngercsa. Hopoe ycKopeHue ero pocra Habnwoaaercs y ae-
BOYeK K 12—13 romam, y ManpumxoB — K 13—14 rogam.

MeXNO3IBOHOYHEIE TUCKH Y AeTell OTHOCHTENBHO TOAILE, YeM ¥
B3POCHLIX mogeil. C Bo3pacTOM TOMLIMHA MEXTIO3BOHOYHEX AHCKOR
MOCTCRCHHO YMEHBINAETCA, OHH CTAHOBATCA MEHEe IMACTHHYHBIMH,
CTYACHHUCTOE NP0 YMEHBIUACTCA B pa3Mepax. ¥ NMOXMIbIX Moneii BCie -
CTBME YMEHBLICHHS TONIMUHE MEXIIO3IBOHOTHHX JNCKOB B YBEIHYE-
HUS KPHBH3HBI TPYAHOTO KH(o3a INMHHA IIO3BOHO¥HOTO CTONGA YMEHD-
maercs Ha 3—7 cM. HaGmionaercst ofmiee pa3pexXeHHe KOCTHOTO
BCIIECTBA TIO3BOHKOB (OCTEONGPpO3), 00L3BECTBAEHHE MEXKITOZBOHOY-
HbIX IHCKOB M NepeAHel npomoiabHOoi cea3kd. Bee 3T0 yMmeHbuIaeT
PECCOPHKIE CBOMCTBA TIO3BOHOYHOIO CTOMOA, a TakKXe ero [OABMXK-
HOCTS M KPETIOCTD.

I'pynnas KieTKa

Koctu rpyaHo#l KieTks nipeacTabicHbl 12 napamu peSep M Tpyau-
HOM, a TaxKe TPYIHEIMH MO3BOHKAMM.

Pebpa npeactapnsior coGoW JIHHHBIE M30THYTHIE KOCTHBIE MIac-
THHKH, NEePeXoAAllMe B NEepeHeM OTAeNe B XPAIIEBYIO YacTh pedpa.
C3agu Kaxnoe peOpo 3aKaHUMBAETCH YTOMUICHHOM roN0BKOlN, coeiu-
HAIOLWIEHCS ¢ TeAAMH COOTBETCTBYIOWHX MO3BOHKOB. YyTh Knepeau or
rOJIOBKM MMeeTcA 6yropok pedpa, KoTophi#t o6pasyeT cycTans ¢ nomne-
PeYHBIM OTPOCTKOM MO3BOHKA. Baons HmxHero kpas peGpa, Ha ero
BHYTPEHHEl cTOpOHe, mpoxoaut 60po3na, B KOTOPO PAaCNoNaraioTes
MexXpeGepHbIe apTepHs, BeHa M Heps, CeMb Mmap BepxHux pebep (1—
VII) nepeayuMu cBOMMH KOHUAMH ZOCTHTAIOT fpyOuHL. DTH pebpa
Ha3bIBAIOT ucmunnbimit pebpamu, VII1-—X peGpa TpyAvHb He NOCTHIa-
10T, OHH COCAMHSIOTCA C BbillejiexammMHi pebpamu TMostoMy oHM
NONYIHIY HassaHue aoxcusix pebep. X1 u X11 pebpa 3akaHuUnBaoTCH B
MBILAX NepelHeii OPIOMHOH CTEHKH, HX MEPEAHNE KOHLbI OCTAIOTCH
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¢BOBOIHBIMHM. DTH pebpa oTiMdaloTes GONLLICIH NMOUABHXHOCThIO. Mx
HA3BIBAIOT KoaeOriouumucs pebpamu.

Tpymana npenctapiager cobolf M10CcKylo KOCTh, ¥ KOTOPOH BRIAENA~
I0T PYKOATKY, TENO H MeyeBUAHBIN oTpocToK. Ha 60KoBbIX cTOpOHAX
rPYAHHB UMEIOTCH AMKHM BNsl MPUCOSAMHEHNS K HeH XpSIUEBhIX Yac-
Teil pedep.

I'pymuna, 12 nap pebSep ¥ 12 rpyAHBIX NO3BOHKOB, COSLXAHANACH
Mexay coboil Mpy HOMOLUY CYCTABOB, XPALHCBHIX COSAMHEHMA U CBS-
J0K, 06Pa3yioT IPYAHYIO KJIETKY. Y PYAHOI KIeTKU Pasin4alor 4 CTeH-
KH: TIEPENHIOI0, 3aHI0I W B¢ OOKOBbE, OTPAHHYHBAKILHE IPYIHYIO
MNOAOCTh. B rpynIHO NGAOCTH HAXOAATCA BHYTPEHHHE OpraHel (cepiue,
JierKkue, Tpaxest, MHIIEBON), KPYNHbIE KPOBEHOCHBIC COCYARI U HEPBLL
Mex oy peGpaMu HMEIOTCA MeXpebepHEBIe TIPOMEXYTKH, 3aHATHE MEX-
peGepHEIMM MbILITHAMHA.

FpyiHast KneTKa HMeeT ABa OTBepcTHA (arepTypbl) — BepxHee M
HEXHee. BepxHsaa anepTypa orpaHuucHa no 6okaMm nepBuMH pebpa-
MH, CNIePEaH — BEPXHHM KDAeM PYKOSTKH IPYAKHLI, C3a0H — TENIOM
TIEpBOTO IPYAHOTO NO3BOHKA. Yepes BepXHIO0 anepTypy MpoXomAIT Tpa-
xesl, THIIEBOA, COCYAb, Hepnrl. HUXHAA aneprypa orpaHNIeHa HIX-
HUMH pefpaMH, CIepean — MeYeBMIHbLIM OTPOCTKOM TPYIMHEI, C3a-
I — TeJOM ABEHAAIATOrO IPYAHOre NMo3poHkKa. Ilog MeueBUIHBIM
OTPOCTKOM HAXOAWTCH NOATPYAWHHBIA yros (ero BepuiMHa). Bokosne
CTEHKH 3TOTO YI7Ia 06pa3oBaHbt MPaBoil N NeBoM peOePHBIMH AyTaMH B
BHAE COSMHEHHBX XpatleBbiX koHUoB VII—X pebep, HuxHas anep-
TYpa TPYAHOU KJETKH 3HAUMTEJIbHO GONbisie, YeM BEpPXHAA. 3aKpbiBa-
lolad HHXHIOW AMEPTYPY MEIMIA (auadparMa, rpyaodpiolHas npe-
rpana) HEMeeT OTBEpPCTHA ANA NPOXOXIEHWS aopThl, AUilieBola,
HEpBOB, HIDKHEH MOMOIT BeHbI.

B 3aBHCHMOCTH OT THINA TEIOCAOXKEHHH BBIISASIOT TPH $OpPMbI
rpyaHo# KIETKH. ¥ JHIl HEBHCOKOTO pPOCTa, HU3KMX, KOPEHACThIX
{6paxuMopdHOro THNAa TEJOCNOXEHUA) IrpydHas KNeTKa KOpOTKasn,
(IHPOKAaA, MMEET KOHHUECKYIO (opMy, MONTPYAHHHLIN YTON TYIIOH.
Y BRICOKMX Nioaecii (monuxoMopdHOro THNa TEAOCIOXKEHHA) OHA Y-
JIHHeHHa, T0CKaA, MOATPYAHHHBIN YTOX OCTpPEI. Y Al cpeaHero
pocta (Me3oMOpPGhHOro THNA TENOCIOXEHHS!) TPYAHAsT KIETKa UMeeT
UHIHHIPHYECKYID hopMy. ¥V XeHUIKH TPYAHas KIETKa KOpoye U yXe
BHH3Y, YeM Y MYXYWH,

Mpynrasa knetka moxer aedopMUpPOBaATECA NPH HERPABHJIBHOM
CHOCHHH W HeXOTepHX 3abosicBaHMAX. Tak, €CIM MKOMBHUK, KOTAA
HMIUET, TOXKHUTCH Ha TApTY, IpyOHad KIETKAa MOXET c(hopMHpOBATHCA
YILAOIEHHON, aCHMMETPUYHOMN.

Mpynnas knerka obnagaer GONbLIOH MPOYHOCTBIO H MOABHXKHO-
¢Toio, Tpu ZpixaHHKM OHA H3MEHAEST CBOM 001eM U Gopmy. IIpH Baoxe
rPYAHHA ¥ NMepeaHue KOHUL peGep nogHMMAawTed, yBeiuduBas Ie-
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pelHe3aAHUH pasMep IpyaHON KJIeTKM, MeXpeGepHble pOMeXYTKH
paciuupsorcd. Ilpu BEInoOXe FpyAnHa H TIepeaHNne KOKIBI pebep omnmyc-
KaloTcsd, NMepelHesalHuii pasMep H 0OBbEM TPYAHOM KIETKH YMEHb-
LIAIOTCH,

BospacTanie 0CO0CHHOCTH rpyaHOll KACTKH

Y HOBOPOXAEHHHX [PYIHasA KNeTKa HMEET KOHYCOBUIHYIO hopMy.
Hepenuesannuii auaMerp Gonbllle nomepevyHoro, pebpa pacnono-
JKEHRI IIOYTH TOPH3OHTAABHO. B MepBHe ABa roa KH3HH HIET OhICT-
PHIY pocT rpyaHO# KneTKH. B Bospacte 6—7 serT ee pocT 3aMelIAeT-
¢4, a B 7—18 et HauboNIee CUNBHO pacTeT CPpenHUN OTAEA rpyaHOK
KJETKH.

TTogrpyIHHHEIR yron y HOBOPOXKACHHOTO AOCTUTAET TPHMEPHO 93°,
yepe3 Tof — 68°, B 5 ner oH paeeH 60°, B 15 mer W y B3pocioro
YyenoBexa — okono 7(°. YcuaeHHBI poCT TpyAHON KIETKM ¥ JeBOYESK
HayuHaerca ¢ 11 aer, a y Manbuuxos ¢ 12 jger. K 19—20 rogam rpya-
Has KJIeTKa NproGpeTaeT OKOHYATEABHYIO dopMy.

B cTapyecKoM Bo3pacte B CBA3H C YBEJHUCHHEM IPYRHOTO Kido3a
IPYAHASA KIETKA YKOPAYHBACTCHA M OIYCKAeTCH.

Ou3MHecKUe YIPaXKHEeHHS He TONEKO YKPEIUIAIOT IPYAHYIO MYCKY-
naTypy, HO M YBEIHYHBAIOT Pa3Max ABHOKEHMA B cycTasax pebep, 4To
OpUBOJMT K YBEAMICHHIO 00beMa IPyNHON KIeTKM MpPH IOHXaHKH H
XH3HCHHOH €MKOCTH JIETKHX.

Bompocs A1 MOBTOPEHMA B CAMOKOHTPOAA:

1. HazoBHTe JaCcTH TTO3ROHKA.

2. Kaxwe coeauHeHHs MMEKOTCA MEXIY JBYMS COCEAHHMMH NO3BOHKaMU?
HazoerTe B ONHWIWTE ITH COSAWHCHHA,

3. Hepeuscnure 0TACNH MOIBOHOYHOIS CTONGA M HA30BHTE THCAO TIO3BOH-
KOB B KaXIOM ero oTHeAe.

4. HasosaTe GH3HONOTHYECKHE M3rnbEI TIOZBOHOYHOrO cToba. Tac aTH
H3ArHOB HaXOUATCA, KAKHE PYHKLIHH BWIIOAHAIT?

5. Onuurure crpoeHne pebpa, HA30BUTE €0 9ACTH.

6. HasoBuTe pefpa B CBAIM ¢ OCOGEHHOCTLIO HX PACNONOXEHUA M IPH-
KPEIUIEHHS K TPYIMHE.

7. Kakve yacTu BROCHAIOT ¥ TPYIHHBH?

8. OnuuIATe CTPOCHHE IPYAHOH KIETKH: €€ CTCHKH, OTBEPCTHA, BHEITHWE
$OpMHL.

9. Pacckaxure 0 BO3pacTHHIX N3MEHEHNAX NO3BOHOYHOTC CTONGa U TPyI-
HOH KNeTKH.
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YEPEII

Yepen, oOpasoBaHHLIN NMAapHEIMH U HEMApHBIMH KOCTAMMW, 3aUld-
IMAET OT BHEIMHMX BO3AEHCTBHI TOJOBHOH MO3r W OpraHbl YYBCTB,
JIAeT OMOPY HAYANLHBIM OTHENAM NUIICBAPHTEABHONA M ABIXATeEHON
CUCTEM ¥ o0pa3yeT BMECTH/IMILA 1A OPraHoB YyBCTB.

Yepen ycAOoBHO MOAPA3AEISIIOT Ha MO3rOBOH H JIMLECBOH OTACHEI
(puc. 21 m 22). Mo3roBo#i 9epen ABIICTCA BMECTHIHIIEM AN FONIOBHO-
0 Mosra. C HHM HEpa3pHIBHO CBA3AH JIMIIEBOH YepeTl, CAYXKALIME KO-
CTHOM OCHOBON NUUA ¥ HAYAMLHBEIX OTAENOB IMMILEBAPUTENBHON U
ALIXaTeNBHOM CHCTEM.

KocTH MO3roBOro OTICAA Yepena

Mo3rosoii oTIeN Yepena ¥ BIPOcJoro YeJ0BEKa COCTONT H3 YEThI-
pex HemapHBIX KOCTeil — JOOHON’, 3aTHUIOYHOM, KIWHOBWIHOHM, pe-
ireT4aToil U ABYX MApHBIX — TeMEHHOR M BUCOUHOM.

Jobnas xocms oOpa3yeT NMEPEAHIOI0 CTEHKY CBOIA Yepena, CTEHKH
nepenHeil MepeHOR AMKH, BEPXHIO CTEHKY MIa3HHUL. Y TOOHOM KO-
CTH BBIAEJSIOT BEPTHKAALHYIO 200Ky10 Yeutyio, TOPU3IOHTANBHBE 21a3-
HUHHBE Hacmu U HOCO8YIo yacmb MexXny HHMH, Ha nepennedt nosepx-
HOCTH JOOHONW KOCTH BHAHB HAINIMIA3HHYHLIE Kpad, Hal HHMW —
HanOpOBHBIE NYTH, MEXAY KOTOPLIMH HAXOAMUTCA IUVIOUAAKA — Hajd-
nepeHoche (rabenna). JarepadbHo KaXablili HagrNasHHYHEA Kpad
TIPOAOKAETCH B CKYJIOBOH OTPOCTOK, COSAUHAIOIMICA CO CKYN0BOI
KocThI0. BHYTpeHHAS HOBSPXHOCTE TIOOHOM YelIyH BOTHYTas 1 BHH3Y
NePeXoOAUT B IasHuuHble yacTH. Ha BHYTpeHHEH MOBEPXHOCTH Jioh-
HOM KOCTH HAXOIKTCA 6OPO3Ma BEPXHETO CATHTTANLHOIO CHHYCa (Be-
Ho3HOTO). BHH3y JJOGHAA Yelys mepeXxoIUT B [JTa3HUYHEBIE YaCTH.

FnasHuyHbIE YacTH (NpaBasg H neBas) HHXHEH NOBEPXHOCTLIO 06-
pallleHBl B TIAa3HMIY, a BepxHeil — B nojocTh depena. TlnacTuHKM
rMa3HAYHOM YACTH OTAENEHI OZHA OT APYTO# peleTyaToi BhPE3KOid,
B KOTOPYIO HA LIEFOM Yepele 3aXOUMT perieryarasd IacTHHKaA peleT-
yaroit kocrd. HocoBas yacTh BHH3Y HMEET OTBEPCTHA (anNepTyphl), Be-
OYIIHE B 400Ry10 na3yxy (BO3NYXOHOCHYIO NOMOCTh), PACNIONOXKCHHYIO
BHYTPH J00HOM KOCTH Ha ypoBHE IMaGenbl B HanOpoBHEX ayr. Himk-
HHif Kpail HOCOROH YacTH COSIWHAETCA ¢ HOCOBBIMM KOCTAMHU.

Jamvesounan Kocms 00pazyeT 3a0HIOK CTEHKY H OCHOBAHHE MO3I0-
BOrO OTACIA Yepena. ¥ 310l KOCTH BHICHAIOT YETRIPE YaCTH, PACEON0-
XKEHHbIE BOKPYT GOMBILOrO (34 T bl JI 0 Y H O T 0) oTBEpCTHA. DTO —
fasuaapHas 4acTh, KOTOpas HAXOZMTCH BIIEpEAR OT OTBEPCTHS, a
TaKKe NBE JaTepaibHBie YacTH H Yemys, 3aHHMAiollad 3aJHeBepX-
Hee TONOXKEHME.
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Puc. 21. Yepen yenosexa. Bug cniepeny:
1 — BeHeunbli WOB; 2 — TeMEHHaA KOCTh; 3 — Ia3HHYHAA YacTh JioBHo#

KOCTH; 4 — [TA3HHYHAY [HOBEPXHOCTE GONBIICTO Kphlia KITMHOBHIAHON KOCTH,
5 — cKynoBas KOCTh; 6 — HMXHAI HOCOBAA PAKOBHHA; 7 — BEpPXHAA YeIOCTS;
8 — nonGopodovHBIl BRCTYN HFDKHel 4emocTH; 9 — momoeTs Hoca; 10 —
comrHUK; 11 — neprieHmUKyNSpHas MIACTHHKA peilleTyaTol koo, 12 — rmas-
HHYHAA MOBEPXHOCTh BEpXHEH YemioCTH; 13 — HHXKHASA MNasHAMHAA WIEAb;
14 — cae3nas KocTh, 15 — FAasHHIHAA MIACTHHKA pellieTyaroit Koctw, 16 —
BEPXHAA THa3HHYHAA Wenb; 17 — vewryirgarad gacTh BHCOUHOM KocTu, 18 —
CKYJIOBOH OTPOCTOK N06HOH KocTH; 19 — spuTenbHbiil KaHam, 20 — HocoBas
KOCTh; 21 — nobHuil 6yrop

ba3zuaspran 4acTb 3aTIIOYHON KOCTH Ha LISJIOM Yepene Harpasie-
Ha BIIepeA W BBEpX, L€ OHA CpallieHa ¢ TeNOM KIMHOBHAHOW KOCTH.
B pesynkTaTe 3TOrO cpalliecHMs HA OOpalieHHON BBEPX IOBEPXHOCTH
obpasyercs naolagka — ¢ K4 T, HA KOTOPOM pPacHoNAraloTCs Mpo-
AONroBaThld MO3T U MOCT Mo3sra. Ha HuxHeit nosepxsocrn 6aswiap-
HOM YacTH HAXOOHTCA [MIOTOUHBIA 6ymp0K K KOTOPOMY NpHKpeIUsi-
£TCA 3aAHA9 CTEHKA IIOTKH.
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Puc. 22, Yepen yenobeka. Buz c6oxy:

1 — TemenHas KocTh; 2 — peHeY b WOB; 3 — NoGHLI 6yTop; 4 — BHCOUHAR
MOBEPXHOCTL GONBIIOrO Kpblla KNHHOBHAHOM KOCTH, 5 — MNajH{yHas muac-
THHKZ DEUIETYATOH KOCTH; 6 — CNe3Had KOCTh; 7 ~ HOCOBafA KOCTh, 8 — BH-
COTHAST AMKA; 9 -~ NepemHAs HOCOBaf KOocTh; 10 — Teno Bepxdel YemoCTH.
Il — HHXHAA YemocTb; 12 — cKyfosasd KocTb; 13 ~— cxymosas goyra; 14 —
WHTOBUAHBA OTPOCTOK; 15 — MEBIUNEAKOBHI OTPOCTOK HMXHEH YeMocTH,
16 — cocLieBNIOHBIH OTPOCTOK; 17 — HapyXHBI CIYXOBOH Hpoxox; 18 — nam-
GrosroHuil WoOB; 19 — 9eImys 3aTbUIOYHON KOCTH; 20 — BEpXHAA BHCOMHAA
Jmung; 21 — gelnyi4atad 9acTe BUCOYHOR KOCTH

Jlamepaasipie YacTi 3aTHUIOUHOM KOCTM HaxodaTcs mo 60KaM of
Gonkoro (3aTbUIOYHOro) oTBepcTHA. Ha HIKHE! MoBepXHOCTH NaTe-
PabHBIX 4acTeH BO3BBILIAIOTCA OBANbHbIE 3ATHUIOYHBIE MBILIEIKH,
COWISHAIOLINECA ¢ ATVIAHTOM (TIEpBHIM LeHiHBIM TTO3BOHKOM). TTo3anu
KKIOro MBIUIETKA HMeeTCd MHILIEIKOBasi AIMKA, Ha JHE XOTOPOH OT-
KPHIBAaeTCsl OTBEPCTHE MHILEIXOBOTO KaHana, B KOTOPOM IIPOXONMT
BEHO3HHIH cocyl. Yepes NaTepalbHYIO YacTb ¢ KaKIOK CTOPOHBI Hal
MHILEIKOM IPOXOOMT MOTBASHYHBIN KaHAM i OZHOMMEHHOro He-
pBa. Ha GoxoBBIX Kpagx KOCTH BMAHEBI APEMHBIE BHPE3KH, 06pasyio-
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HINC BMCCTE C OAHOMMEHHOW BHPE3KOH BHCOYHON KOCTH ApeMHOe
OTBEPCTHE, YEPE3 KOTOPOE NPOXOAAT BHYTPEHHSS APEMHAsT BEHa, A3b1-
KOTNIOTOUHBIH, ONYXAAI0MHMA M 106aBOYHB HEpPERHE,

Hewys saTnunouHoi KocTu OMPaHUYABACT C3aAH 3ATHUTOMHOE OTBEp-
CTHC ¥ KPYTO YXOZHT BBEPX B BHAE WIHPOKOMN BRHITTYKJIO-BOTHYTON IJIac-
THHKH. Ha 3agneit cropone UEIIYH HAXOJIHTCA HAPYXHHH 3aThII0UHEIH
BEICTYII, K KOTOPOMY TIPUKPEIUTAETCA BRIHHAS CBI3KA, Hampago v Hane-
BO OT BOSBLIUCHUA NPOXOHUT IIEPOXOBATAs BEPXHAS BbiftHas JTHHMS, K
KOTOPOH NPHKPENIAOTCA TpameLMeBHIHbIC MBIIIUM. OT HapyxXHOTO
JATEUIOYHOIO BRICTYNA BHU3 K GOMBIIOMY (3aTBITOYHOMY) OTBEpCTHIO
TPOXOANT HEBBLICOKMI 3aTEUIOTHBIN FpebeHs, NMo GOKaM of KOTOPOTO
BHAHA HWXKHAA BBIHas nuHus. Ha BHYTPCHHEH TTOBEPXHOCTH YellryH
BHUHBI YeThipe Gomblive AMKH. K HHXHEM siMKaM NPWICXNT 33THSA
TOBEPXHOCTH NOMYILIApHil MO3XeuKa, a K BEPXHHMM —~ 3aTBUIOYHLIC AOJH
nosymapui 601b1woro Mosra, SIMKH pazaeneHst KPECTOOOPA3HEIM BO3-
BLIMICHHEM, HA KOTOPOM HAXONUTCA BHYTPERHUE 3aTBIOYHH BRICTYIT.
Buusy seicTyIn nepexonuT Bo BHYTPCHHHIH 3aTLITOMHBI rpeGeHs. Beepx
OT BHYTPCHHEIO 3aTHUI0YHOTO BHCTYNa HANPABISETCH Bopo3ia BepxHe-
IO CArMTTaNbHOrO (BEHO3WOIO) cHHYyca. Bripaso u mneso or BBICTYTIA
OTXOIHT 60pO3aa NOTIEPEUHOTO CHHYCA, TAKKe BEHO3HOTO.

Kaeunosuonan xocmo yJacreyeT B 06pa30BaHHH OCHOBaHHMA H GOKO-
BEIX OTACIOB MO3TOBOTO Yepena. Y KOCTH BLLISNSIOT Mer0 1 TPH NApEl
OTPOCTKOB: 3TO OTXOLALINE B CTOPOHEI 604blittie M Mansle Kpbiaes H
YXOIALME BHUS Kpuintogudsbie ompocmicu. Ha Bepxreit mope PXHOCTH Tena
KIHHOBUAHOM KOCTH HMMeeTcs yrnyGaeHue, NONyuMBlIEE HA3BAHUE
Typeukoro cenna. Buentpe ceana puaua rnnodunsap-
Hafd SAMKa, B KOTOPO# NOMELIAETCH runodm3, ofHa U3 BaxHel-
LIHX Kene3 BHYTpeHHeH cekpenun. BRyTpu Tesa KiuHoBuIHOM KOCTH
HAXOIUTCS BOJAYXOHOCHAS MONOCTh — KIIHHOBUIHAS nasyxa, KoTopas
€o06ILAETCA ¢ NOMOCTRIO HOCa.

Ot nepeaHesepxHeit fIOBCPXHOCTH Te1a KIIMHOBMAHOA KOCTH B CTO-
DOHK OTXOAST IBa MANBIX KPbiIA, OTTPAHHYHBAIOLHUX NepeatIonn ye-
PETIHYIO IMKY OT CpeUHEH YepenHoi GMKU. Y ocHORaHMS Kaxmoro k3
MAJBIX KDBUILEB HAXOMHTCH OTBEPCTHE 3PUTENBHOTO KaHana, yepes
KOTOPHIi IPOXOAUT 3PHTEITBHbIIH HepB. OTXonA1IHE OT TE/Ta B CTOPOHEI
6o/bIIMe KPBUTbA 06PasyioT CTEHKH CpeaHe# YepeIHON SIMKH, r1as-
HHLH, BHCOYHOU M MOFBUCOYHOY AMOK. Mexay ManeiM 1 BonsmmM
KPLLIEAMH CIIpaBa M CNEBA OT Tena KOCTH HaXOTHTCS LWIHPOKAsT BEpX-
HAA [Ia3HRYHAA WEAb, BEAYLUAS W3 ROJOCTH Yyepena B IVIa3HHULLY.
B ocHoBanun Gonsmoro KPblJla HUMEETCS KPYIAOe OTBEPCTHE, eped
KOTOPOE NPOXOANT BEPXHEYEIIOCTHOMN HEpB. JlatepanbHee u K3aa4 oT
KPYIJOTO OTBEPCTHS JICXKAT OBATLHOE OTBEPCTHE (417 HIDKHedenocT-
Horo Hepsa). Ewe natepasbHoe Haxomutes octucroe OTBEPCTHE Os
CpenHCH MeHHHreanbHol aprepun. OT OCHOBAHMUA Bosbmoroe Kpeina
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113 ¢ KAXKAOM CTOPOHBI OTXOIMT KPbUIOBMAHBIH orrpi;)cmxéﬂs c:gll)ga
LIHHH KOTOPOTO crepelM Ha3aj HAeT KPBHITOBHIAHEI ](()ilzmn’uﬁ bes
( VOPHH NPOXOLNT ONHOUMEHHEIA HepB, Kaxablit l;ipmnarepanm{oﬁ
(MICTOK COCTOWT W3 JIBYX IJACTHHOK — MEAHAIRHON H s
WeKIY KOTOPBIMHM €330 HaXOINTCA KPbUIOBAAHAA nmxz.ﬁ oot Osa
Pemtentuaman Xocms NEXAT BiIepeIy Tena KIHHOBBIH: Kot ﬂ.mm
VLICTBYET B OBpasOBAHNK HHXHeH CTEHKH MepeIHed qepecam -,
| I3HHLLL H MON0CTH HOoca. PelreTdaTas KOCcTh COCTOHT ﬁmammﬁ TEHO
OPHEHTHPOBIHHON NEePNeHAMKYIAPHOM TWIACTHHKH, DPe ICTAATON fina-
+ 1HHKH W JabupuHTOoB. [IpogonkeHreM nepneumri;cynapnomc“ o
.11 BBEPX SABAACTCH NETYLIMHAINA IpefeHb, BAAIOIHWCS BO O e
ia. [lonepedyro JNEXKHT pelteTyaTas INACTHHKA, KOT: 1:0 pained
« PCAHIOIO YACTh AHA nepedHeil yepenmuoi AMKH U BePXHIO T
10cTH Hoca. Yepes oTBepCTHA pelIeT4aToi I'lJlaCTHHI;ﬂ npo. ™ 000
isirefibHbie Hepsbl. K GokoBHIM Kouuag Eg:;zmam TUTAaCTHH
' ieHbl NAGUPUHTE PELIETIATO .
" I;?Lill?rqa'mﬁ naﬁ;fpm MOCTPOSH U3 MHOXECTBA magy;cglgggg;g
wieeK, COOBILAIOMIMXCS MexXay cobol 1 o*ncpmBalv:)uumcl-mqﬂafl EYI0
10J10CTh. JIaTepanbHoii cTeHKoH TaOMPHHTA ABIACTCA rnaabl ran e
¢ HHKA, KOTOpasA ofpasyer MEOUAILHYIO CTEHKY 1‘.11&13m131{1m.l Meax-
AILHOM TIOBEPXHOCTH JIAGUPHUHTA OTXOOAT ABE TOHKHE, H y;r;llo P
WIACTHHKR — BEPXHSIS W CPENHSA HOCOBbIE PAKOBHHDI, CBODO
i B TIOJIOCTh HOCA.
m}il:ﬁ:d:wan &Kocmb BXOIHT B cocraB OOKOBOW mnmﬁu ggggﬁnﬁ
aepera. COCTOHT M3 KaMEHMCTON YacTH (KMpaMHJIB), apeM o oon
qeilyiduatoit yacteit. BHCOUYHas KOCTD CIYXUT Bmec'n:lm;uhimﬂ o
¢uyXa H paBHOBECHS, KOTOpBIE 3aJ1ETAI0T BHYTPH €€ II 1rx i BI;I opes
IIHPAMMAY TIPOXOOHT l%i(:lz(;ﬂblco KaHAIOB, COACPXALL PBEI,
reHOCHBIE COCYAbL (TabuL. 6). ]
) I{Ka..uenucmafl yacms MMeeT (hopMY TPEXTPaHHOM IHPaMHK/BI, :el[:al;l;“
i\ KOTOPO# HaIlpaBicHa BIEpell W Me¢IHaNbHO, a oguop;z;T o
JICPEXOIMUT B COCLICBUINHEIN OTPOCTOK. Y NMHpaMumabl Bbi 0T nepe-
11010 M 3aIHIOK [TOBEPXHOCTH, OOpallicHHEIE B IIOJIOCTD Yepena, 2 TaKoKe
HMXKHIOIO MTOBEPXHOCTB, YYACTBYIOIIYIO B 00pa3oBaHUH Hapy;KeHBepmm
noBaHuda yepena. Ha nepenneil nosepxHOCTH mipamlﬂl% oo 1hofi-
tbl, HAXONKHTCA TPOMHUYHOE BAABIEHHE, HA KOTOPOM Jic e aroos
nuyHoro Heppa. [Mo3aM OT BAABAEHHA HAXOAWTCA nyBe obpastioe
1O3BSIMIEHHE, 00Pa30BaHHOE HAXONMIHUMCS B nupamu.u:o BOF('.,:HSI M mo-
IYKPYXHSIM KaHAIOM KOCTHOIO JaGHPHHTa OpraHa pan_ ° I.I.lé e
PUTBHO OT BOSBHILICHHUS BUIHBL IUTOCKAs MOBEPXHOCTH 1q;
UAHHOM MOA0CTH M PAcNoNOXeHHEE KNEpeaH IBa MaJIeHBKH Ho'rnepcmeM Kpaloﬂ
KAHAIOB GOJIBIHONO 1 MATTOTO KAMEHHUCTRIX HEPBOB. Tlo Ber[l:;cm x):{ Kpax
HHPAMMIH, PA3ASNAIONICMY €€ MEPEAHIOn H mﬂmguoaﬂo?o ; ,
HpPOXOAAT BOPO3KA BEPXHETO KAMEHHICTOIO CHHYyCA (B .
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Ha 3agHed oBepXHOCTH MUPAMAABL HAXONUTCS BHYTPEHHEE Cily-
XOBO¢ OTBEPCTHE, NEpexoiduiee BO BHYTPEHHHI CyxoBo#l mpoxoa,
'Iepe3 KOTOPLL MPOXOAAT JHLEBOI, IPEAIBCPHO-YIUTKOBBIN HEPBLI
# KPOBEHOCHLIE cocyAbl. Ha 3anHeil moBepXHOCTH MUPaMHAR HaX0-
NUTCA HAPYXHOE OTBEpPCTHE BOLONMPOBOOA NMpeABepUd, a Ha HHX-
HeM Kpae OTKPbIBAETCS YAUTKOBELA KaHanell. Bogonposon v xaHanewu
BEAYT B NaOUPHHT NpPEIBEPHO-YIUTKOBOTO opraHa. Bamxe k cocue-
BHIHOMY OTPOCTKY TMPOXOAHT 60po3na CHIMOBHAHOTO (BEHOJHOIO)
CHHYCA, '

Ha HHXHel NMosepXHOCTH NKWPAMUIH HAXOIHTCS SIpeMHAsA sIMKa.
JlatepanbHee Hee BUAEH MIMHHBIN LUKAOBHAHKIA OTPOCTOK, HO3aAH
KOTOPOTO MMEETCA [IUKIOCOCHEBHAHOE OTBEPCTHE, KOTOPHIM 3aKaH-
YHMB&ETCH MNUEBOI KaHad. Kniepean oT ApeMHOM AMKH 3aMETHO §0JIb-
i1oe OTBEPCTHE, BeRYUIee B CONHBIA KaHall, KOTOpPRIH 32KaHYKBaeT-
¢q Ha BepminHe nupamuianl. Ha rpebHe Mexily speMHOH AMKOH M
OTBSPCTHEM COHHOIO KaHana HaxOAMTCH KAMEHUCTAd SMOUKa, repe-
xodAwag B 6apabaHHBIH KaHanel, KOTOPbII 3aKAYMBAETCA Ha nepe-
AHel nopepXHocTu mupaMuabl. C 6apabaHHOI TIONOCTRIO, pacnono-
KEHHOW BHYTpMH NMHUPAMHAbI, COOGLIAYOTCA BO3NYXOHOCHHE HYEHKN
COCLEBHAHOrO OTpOcTKAa. Ha pepmmHe nmupaMuib narepaibHee OT-
BEPCTHA COHHOrO KaHana OTKPLIBASTCH MBIILEYHO-TPYOHMI KaHan,
neaymiud B 6apabaHHyio nonoctb. Ero BEepXHHMit MONykaHan 3aHAT
MBIIUEH, HaTaruBaome#l 6apabaHHYI0 MEPENOHKY, a HIKHMI SB-
NAETCA KOCTHOH YacThlo CnyxoBoO#H TpyOwi, coeamHsAolIel Gapaban-
HYI0 NIONIOCTD C [TIOTKOM,

Bapatannas wacms BUCOYHON KOCTH NMPeACTARNAET cobO0M H3OTHY-
TYIO TUIACTHHKY, OTPaRMYMBAIONLYIO CHH3Y, CIIEpeAH W C3alH HapyX-
HBIH CIYXOBOH NIpOXOA.

Yewyiivaman wacmo (4eutys) BRCOMHOI KOCTH BXOAMT B cocraB 60-
KOBOH CTeHKH uepena. Or HapyXHOH MOBEPXHOCTH YECIIYH OTXOUNT
HaNPaBIAIOIMIHACA BNEped CKYIOROI OTPOCTOK, 06pa3ylomHil cKyao-
BYKO AYTY BMECTE ¢ BUCOYHBIM OTPOCTKOM CKYJIOBO#K KOCTH. KHHzy or
OCHOBAHW$ CKYJIOBOTO OTPOCTKa PacnoNoXeHbl CYCTABHOIT 6Yyropox u
OB3J1bHAs HUXHEYENIOCTHAN SIMKa, YIACTBYIOMIAA B OOpa30BAHHYH BU-
COYHO-HHXHEYCTIOCTHOTO CYCTABa,

Temennan xocms c Taxoll Xe KOCTBIO APYro# CTOPOHHE oBpa3syer
Kpbiwy (csoa) yepena, TeMeHHAss KOCTh NPEACTABISET BHINYKIO-BO-
THYTYIO YEThIPEXYroahHYIO NMNACTHHKY, HA HApYKHOH CTOpOHE KOTO-
poil BUAEH TeMcHHo# Oyrop. CBOMMH KpagMH TEMEHHAs KOCTh COSTH-
HaeTCa (obpasyer mBbl) ¢ NOGHOM, BUCOYHOI, 3aTbUIOYHON KOCTAMH,
OOABIIMM KPHIIOM KIMHOBHAHONH KOCTH W ¢ TEMeHHOI KOCTbIO ApY-
ro cTopoHbl. TeMeHHasa KocTh HMeeT 4 yra.

Tabauua 6

BHYTpeHHAS COHHAA apTEpHs; BHYTPEHHEE

COHHOS (BCICTATMBHOS) CIUICTEHUE
TOHKY (DONYKAHAR MBILIUET, HATIPATAIOIEH

fapabaHHy0 NEPENOHKY), W CIYXOBas TPY-

Mpnmma, Hanparawomas GapabaHHyo nepe-
6a (MoTyRaHan CIYXOROH TPYGH)

Juesoit ueps (VII), npeansepHO-YIKTKO-
puiil Heps (VIIT), apTepua ¥ BeHa BHYT-

PEHHETO yxa
Manuii KaMeHHCTHE HEPB — BETBb A3bI-

BapabaxHas cTpyHa — BETBD THIEROTO

Conno-GapaGaHnble HepBLW
HEpBa

Y10 npoxoHT B KaHaie
Juuepoit neps (VI

KaHansl BHCOYROH ROCTH

MEHMCTYIO SIMOMKY) ¢ GapabaHHoii monro- § kornoToyHoro Hepsa (IX mapa)

cTbi0 H GapabaHHYK» HONOCTD ¢ NeperHed

3anH0Kn MOBEPXHOCTE MTUPAMEILL (BHYT-
PeHHMI CTyX0BOH NIpoxoN) — ¢ IIO-

COCIHERMAHBIM OTBEPCTHEM

Juuepoil KaHan, GapafanRy0 N0AOCTL ¢
KaMeHMcTo-Gapabansoll wensio

NOBEPXHOCTHIO TTHPAMHAK (PACIICAHHON

MaRoro KAMEHWCTOTO HepBa)
Bepxywiky nupaMuan ¢ Gapabannoit

HIXHIOWw TOREPXHOCTD NHPAMKIH (Ka-
MONOCTHIO

3aaHI0IC YePETIHYIO AMKY C BHYTPECH-

CTeHKY COHHOrO XaHama (¥ ero Haya-
HUM yXOMm

Hapyxuoe ocHoBaHue vepena ¢ Bep-
XYWKOH NUpaMMIEl BHCOYHOM KOCTH
na) ¢ GapafaHHON MONOCTHIO

Kaxne nonoctn (ofracri) 4Yepera Ka-

HA COSIHRAET

pbiit JeNBTCA Ha 2 NoAyKaHAna: Bepx-
HMIT — IS MBDIUG, HATpAraloLweH
GapabalHyo OEpenoHKY, HHXHRHE —

s cmyxosoli TpyOu

3. BHyTpeHMEE CAYXOBOE OTREPCTHE H

BHYTPEHHHH CIyXOROH mpoxod
5. Kananeu GapabaHHOMN CTPYHK

1. Connpiit xaHan

2. CorHo-0apaGaHHBIe KaHATbLIEL]
4. JTuuesoit kaHan

6. BapaaHHNH Kataney

7. MunreaHo-TpyGHBH Kayan, Koro-

Hassanwe xKaHAN3

96 4 Caumn 9?




KocTa JHEesoro oraeia sepena

B 06pa3oBaHKH JHIEROTO 0TAE]R Ueperna yUacTBYIOT 6 MapHbIX KOC-
Teif (BepXHeYeNIoCTHasA, HEGHaA, CKy/ToBad, HOcOBasd, Cle3Had, HUX-
HAAs HOCOBAasi PAKOBHHA), a TAKXKe 2 HeTapHbie (COLIHWUK M HIDKHSAA
qemocTh). K THIeBOMY (BHCLEPAZIBHOMY) OTASIY Yepera OTHOCHTCS
TaKXe MOIbA3bINHAA KOCTD.

Bepxnenesrocmuan xocmis (BEpXHAA ETIOCTD), PACTIONOXEHHAA 110
GOKaM OT TIOJIOCTH HOCA, COCTONT U3 Mead BEPXHE YeNI0CTH U yenbl-
pex ompocmicos. TNasHUUHas MOBEPXHOCTD TeNa BEPXHEH 9e0CTH 00-
palieHa B T1070CTh MMasHuubl, Ha Hell NpOXOIMT noarnasHu4Has 60-
po3ja, Tepexondmas B OJHOMMEHHBIH KaHal, OTKphiBalowyiics Ha
nepedHeil mMoBepXHOCTH Koctd. Ha 3anHeil NOBEPXHOCTU HAXOAWTCH
6yrop Bepxneii uemocti. Ha HOCOBO#H TIOBEPXHOCTH TeJla BEPXHEH Ye-
AIOCTH BUAHBI PAKOBUHHBIN rpeGeHs JUTS APHKPENACHHS HIKHEH HO-
COBOI PAKOBHHBI W C/le3Hasn Gopo3Na, y4acTBylonias B oGpa3oBaHMH
HOCOCIE3HOIO KaHana, 4 TakXe BXON B BO3LYXOHOCHYIO BepXHEUeNo-
CTHYIO (raiiMOpOBY) TIA3YXY.

OT Tesa BepXHeEM YeNIOCTH OTXOAAT TaTepaTbHO — CKY/I0BOH OTpO-
CTOK, BBEPX — NOOHMIL, MEANANBHO — HEOHHM, BHU3 B BUAS JIYTH —
aNbBEONAPHBIH OTPOCTOK. ATEBEOAPHEIN OTPOCTOK HECET Ha cebe 3y6-
HEIE WILBEONH, OTEEACHHDIE OHA OT SPYToii MeXalbBEONAPHbIMH [e-
peroponkaMi. HEGHEIH OTPOCTOK, COCANHAACE C TAKHM XK€ OTPOCTKOM
TIPOTHBOTIONOXHOM CTOPOHEL, 0GpasyeT TBepaoe HEDO. )

Hébnas rxocmu, 1puiexamasg c3add K BEPXHEUETIOCTHOH KOCTH,
COCTOMT M3 ABYX ILIACTUHOK: nepnendukysaproi (BepTUKANbHOW) H
20puzonmanciol. FOpH3OHTANILHEIE IACTUHKU 00eHX HEOHEIX KOCTEH,
CORMMHAACH MEXAY coBOH, 06pa3yIOT 3aqHIOK YacTh TBEpAoro HeGa.
TMepneHAMKyAApHas TIaCTHHKA YUacTBYeT B o0pasoBanuu 3aHeH Ja-
¢TH GOKOBO# CTCHKHU IIONOCTH HOCA,

Huxcnas nocoeas paxoguna MPUKPEILISETCA K PAKOBUHHOMY Ipeb-
HIO HOCOBOM IOBEPXHOCTH BEPXHEUEMIOCTHON KOCTH.

Hocogaa xocme, COENNHIACH C TAKON Xe KOCTbIO APYTOH CTOPOHEI,
obpasyer BepXHIOI CTEHKY MOJOCTH HOCA.

Caesnan xocns y1acTByeT B 00pa3OBaHHH MEPERHEH 4acTH MeXH-
ANbHOY CTeHKH Taa3HHIEL. MMelomasca Ha 2Toi KOCTH cnesHas 6o-
po3na, COEIUHALCH ¢ ONHOUMEHHON GOpo3noi BEpXHEUETIOCTHOH KO-
CTH, o0pa3syer AMKY CJIE3HOTO MellKa.

Comnux 06pasyeT 60/blILYIO YACTh HOCOBOH NEPEropoaKu. 3aqHHH
Kpait COLIHHKA PasneseT X0aHbl (3aJHHE OTBEPCTHA NOIOCTH HOCA).

Cxya06a8 KOCHb, HIPAIOWIAS BAXKHYIO PO B GOPMUPOBAHNH PENTb-
eda auLa, coemuHseTCa ¢ JOOHON, BUCOTHOH H BEPXHEYENIOCTHOR
xocTaMi. BucouHbiil 0TPOCTOK CKYNOBOH KOCTH BMECTE CO CKYJIOBBIM
OTPOCTKOM BHCOYHOH KOCTH 00Opa3yeT CKYJIOBYIO AYIY.
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Huxcuag weslocms — ¢IMHCTBEHHAS [TONBHXHAS KOCTh Yyepena. OHa
COCTOMT H3 mesd U OTXONAIIHX KBEPXY deyx eemeeti. Ha BHYTpeHHEH 1
HADYXHOW TIOBEPXHOCTAX YIa HHXKHEH JemoCcTH Haxonarcss Oyrpi-
CTOCTH LTS TIPUKPETUICHHA XeBaTelbHbIX Mbl. Ha nepegneif vacti
rena HHOKHEH vellocTH BHACH ofpallleHHBEIH KnepedH mnoIboponoy-
HLIH BBICTYH.

Ha aabBeosigpHoii YacTH (aTbBeOAAPHOH Oyre) pacioNoXeHbl 3y6-
Ie aNbBEObl, PA3ACNCHHDIE MEXANbLBEONAPHHIMH NEpercpoiakamMH.
BeTEM HHKHEH YeNIOCTH RanpaBasaioTes BBepX H HecyT Ha cebe nea
orpocTKa. [lepeaHit oTPOCTOK — BEeHEYHRIH, a TaKXKe 3aAHHH ~— MbI-
IIENKOBYII pa3aencHl BhIpe3koil. K BeHedHOMY OTPOCTKY MpUKpEIUIA-
CFCA BUCOUHAA MHIIA. MBIIENKOBEIH OTPOCTOXK YYACTBYET B 00paio-
KIHWH BUCOYHO-HIDKHEYESNIOCTHOIO cycTapa. K MBIIIEAKOBOMY OTPOCTKY
NIPHKPETISETCA JiaTepaibHad KPEUIOBHIHAA MEIIIIE (keBaTesHasn). Ye-
Pe3 TEIO YENICTH ¢ KXol CTOPOHBI IPOXOIHT HHXKHEYEIIOCTHOM
KIHaM, KOTOPRIH HAYMHAETCS HA BHYTPEHHEH MOBEPXHOCTH BETBH 3TOM
KOCTH. BBIXO,I[HOC IIOJIGO[)OII,O‘!HOB OTBEPCTHE 3TOTO KaHaTa HAXOOWUTCA
11 HAPYKHOH MOBEPXHOCTH TIepeAHeil YacTH TeNla HHXKHEH 4eJIoCTH
1) YPOBHE BTOPOro Malore KopeHHOTo 3y0a.

Ilodsaaviunas xocms, NMeI01IAA Iyroo6pazHyIo GopMYy, pacnofioxe-
1) B MATKHX TKAHSX WeH MEXTY FOpTaHblo BHH3Y H HUXHEH 4eMoCThio
1aepXy. KOCTh COCTOMT H3 TEa W ABYX Tap POFOB — GONBLLIWX M MAILIX.

Coenunenns Kocreii yepena

Kocru, ofpasyiolliue yepern, CocAHHEHE MEXIy coboit npd momo-
IV HeApepbiBHBIX coenHHennil, McknoueHne cocTaBasgeT HIKHAA Ue-
110CTh, KOTOpas odpa3yeT ¢ BHCOMHOI KOCTBIO BUCOMHO-HIKHEUENIO-
CTHOMW CyCTaB.

Koctd KkpBiIN depena coeaHHAITCA Mexay cobol npH noMoluH
yOUATHIX M YelIyH4aThIX LWEOR. TakK, MeaHaNbHbIE Kpas TeMEeHHBIX KO-
CiCH coeauaeT 3yGUaTHIil cazummansitii uiog, T06HYI0 U TEMEHHYIO
KOCTH -— 3YOUATHIH gereunsiil wog, TEMEHHLIE U 3ATBUIOYHYIO KOCTH ~—
wOUATH sambdosudnbeii woe. YeDIya BHCOGHON KOCTH COSIHHASTCA ¢
ICMEHHON KOCTBIO H OONBIIMM KPHIIOM KIHHOBHIHOHW KOCTH TIPH 0-
WOIH Hewtyinamozo wea. MeXny KOCTSIME JIMIIEBOTO 9epena HMEIDTCA
n1ockle (2apMOHUMHIE) WGHL.

B 061acTH OCHOBaHHA YepeNa UMEIOTCH XPAIHEBhIe COCNHHEHUSA —
CUHXOROPO36E, OOPA30BAHHLIE BONOKHHCTHIM XPAIIOM. D10 COSIMHEHHA
MUKIY TENOM KIMHOBUAHON KOCTH M 0a3svIAPHOM 4aCThlO 3aTBLIOY-
110 KOCTH, a TAKXKE APYTHE CUHXOHAPO3bl, KOTOPLIE XOPOIIO BRIpA-
ACHBL ¥ IeTeil. ¥V B3IpOCAOTO YeloBeKa B OONBIIHHCTEE CBOEM OHH 3a-
AL IHAIOTCH KOCTHOM TKaHLIO.
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BHRCOYHO-HIEHECISNIOCTHOR CYCTAR — TAPHLBIA, KOMILIEKCHBIH 1O ;
CTPOEHHIO, DITATICOUAHOSH PopMul. OH 06pa3oBaH roJIOBKOH MBIIIE-

KOBOI0 OTPOCTKA (CYCTABHOTO) HEDkHEll YelIoCTH M HIDKHEIeMOCT-
HOI1 IMKO#i BMECT€ C CYCTABHBIM GYTrOpPKOM BMCOUYHON KOCTH. BHYyTpH

CYCTaBa HMeETCs BHYTPUCYCTABHOM JHCK, ITOCTPOCHHBIA H3 (hubpo3- |
HOTO Xpsimia. JIMCK cpallieH ¢ Kancyno# cycrasa no nepugepun u pas- |

Jender NoaocThk CYCTaBa Ha BEPXHIOK W HILKHIOIO YaCTH.

JIBIDKEHUS B IIPABOM H JIEBOM BHCOMHO-HHXXHEIESTIOCTHOM CYCTa- |

Bax [POHCXONAT COBMECTHO. DTO OMYCKaHUe M MOTHATHE HUXHEH e~

JIOCTH, CMEIllEHHEe HIDKHEH YeOCTH Briepell (BBIABIDKEHUE) M Ha3all |
(BO3BpAllleHHE B HCXOMHOE COCTOSHIE ), ABHXXECHHS YEIIOCTH BIIPABO M |

BAeBO (6OKOBhHIE NBIDKEHUA).

Yepen B menoM (Touorpadgms uepena)

Yepen UMEET CTOXHBIN penbed W ero BHYTpeHHEH H HapyXHOM _ '

nopepxHocTeil. Pemved obycnopaeH pacmoioXeHHEM B €70 KOCTHBIX

BMECTWIHIAX FOOBHOI'O MO3ra, OPraHOB YYBCTB, HEPBHBIX Y3/IOB H §
HATHYHMEM MHOTOYHCICHHEBIX OTBEPCTHH M KAHAIOB I MPOXOXKICHHA }

COCYZOB N HEPBOB,

BepxH1010 YacTh MO3rOBOTO Ueperia B CBA3H ¢ ero GpopMofi Ha3hBa-
0T ceodom (xpotimeii) wepena. Kpbinry deperna o0pasyloT Yellys moGHOoH
KOCTH, TEMEHHHI¢ KOCTH, YELIYA 3aTBIIOYHON H BHCOYHBIX KOCTEH,

naTepanbHBIE OTHE)El GONBILKUX KPBIAEEB KIMHOBUOHOR KocTH. Ha Ha-
PYKHOM MOBEPXHOCTH CBOJA YEPena BUAHEI BB (MEXIY TEMEHHLIMH

KOCTAMH — CArHTTANBHHI, MeXay nobHOR W TeMEHHHMH KOCTAMH —

BEHEYHBDI, MEXIY TeMEHHBIMH M Yellyeil 3aThINIOUHOH KOCTH — JIaM- |

OMOBHIHBIH, MEXAY YeIIyeH BUCOUHON KOCTH H TEeMEHHOMH KOCTBIO —

Yelnyif4aThiif). B nepeHux oTaeRax CBOIA Yepera BHIHEE TOGHLIC OyT- |
PHI, Hagl IA3HHLAMH — HAIOPOBHbIE JYTH, B CEPEAMHE MEXIY HUMH — |

HebonbiIasg TOMANKa — HaAmepeHocke (rmabensna). Ha BepxHeboko-

BBIX MOBEPXHOCTAX CBOAA Yepera BEICTYIAIOT TeMEHHbIE GYTphI, BepX-

HAA H HHXKHAR BHCOYHEIC JIWHHH.

[Tpu u3ydeHHH vepena cBoxy BUIHH OGHAsI, TeMEHHas, BHCOTHAS. |

3aTBUIOYHAA H KIHHOBHAHAS KOCTH. BHAHE Takcke cKynopas Jyra,

06pa3’oBaHHad BHCOYHEIM OTPOCTKOM CKYJIOBOM KOCTH H CKY/JOBHIM |

OTPOCTKOM BHMCOYHOM, HAPYXHBIH CIYXOBOH NPOXol, COCLUEBANHBA

OTPOCTOK, BEPXHSA U HHXHAA YEMIOCTH, BUCOYHAs, TIOABHCOYHAA H

KpHJIOBH.I[HO-HéﬁHaSI SAMKH.

Bucounas amxa OTpaHUYEHA CBEDXY WM C3aM BHCOUYHOH smHHEH, BB

criepeH — CKYI0BOi KOCTBIO, BHH3Y OHA [EPEXOAHT B NOABHCOTHYIO
AMKY. BepXHIOW CTCHKY 1o06uCOsHOU AMKH COCTARIAIOT GONBIIOE KPhI-
JI0 KTHHOBMIHON KOCTH H YYACTOK YelllyH BHCOMHOR XOCTH, nepel-
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HIOI0 — TIOOBHCOYHAA MOBEPXHOCTH TEMA BEPXHEUSNIOCTHON KOCTH H
CKYNTORAA KOCTh, MEIHATBHYIO — NATEPANEHAdA NIACTHHKA KPELIIOBH -
HOTO OTPOCTKA KMHHOBHIHON KOCTH, NaTepalbHYI0 — CKYIOBaA Ayra
H BETBb HHXKHE ueJiocTH.

Kpuinosuono-néonan (KpoaonéOnas) AmMKa HAXOOMTCA MeXIy Oc-
HOBAHWEM KPBUIOBHIHOIO OTPOCTKA KIHHOBHIHONW KOCTH C3ald H
GyrpoM BepXHeUYeTIOCTHOM KOCcTH cniepenu. MemnanbHol cTeHKoi 31O
AMKH CIYKHT MEAHANbHAS IACTHHKA KPBUTOBHIHOTO OTPOCTKA KIH-
HoBHIHOH KocTH. KpbUtoHEOHAA IMKa Yepe3 XJIHHOBHAHO-HEGHOE OT-
BEPCTHE COOBILAETCA ¢ NOJNOCTLIO HOCA, YEpe3 XPYI/I0€ OTBEPCTHE —
cO cpenHeii yepenmHoil AMKOI, Yepe3 HHXHIOW [Ma3HHYHYIO WIETL —
¢ DNa3HHLCH, Yepe3 KPLUIOBMAHHIM KaHan — ¢ o0AacThio pBaHOIO
OTBEPCTHA, Yepe3 6oNbmoi HEOHBIA KaHAT — ¢ POTOROI MOJOCTHIO.

HapyxHoe ocHoBaHHe 4Yepena o0pa30BaHO HHXHEH ITOBEPXHO-
CTBIO MO3TOEOTO Yepeila M 9acThIO JMIeBoTO Jepena (puc. 23). Te-
PEOHHI OTACA OCHOBAaHHA Yepena o0pa3oBaH KOCTHHM HEOOM H ajb-
BCONAPHOH AyroH, chOPMHPOBAHHOH BEPXHEYEMIOCTHEIMH KOCTAMMU.
CpenHuii otgen, oOpasoBaHHLIN BHCOYHEIMM H KJIHHOBUAHOW KOC-
TIMM, HAXOAHTCHA MeXIy 3aJHMM KpaeM Tsephoro Héba cnepein
1IepeHAM KpaeM GONBIOro 3arbIQUHOTNO OTBepeTid ¢3adu. Ha Hix-
Heil MOBEePXHOCTH NHUpPAMHIE KaXXoi BMCOYHON KOCTH BHIHBLI HA-
PYXHOE OTBEPCTHE COHHOFO KaHana, apeMHas AMKa, WHAOBHAHBIH
OTPOCTOK M WIMIOCOCUEBHIHOS OTBEPCTHE — BEIXOAHOE OTBEpPCTHE
JIHLIEBOTO KaHaNa. ¥ 0CHOBAHHA CKYJIOBOTO OTPOCTKA BHCOYHOM Koc-
T HAXOASATCH HHXHEYENIOCTHAA AMKA H CYCTaBHOM OYropok, y Bep-
\WHHH THpaMHAL — pBaHOe oTBepeTie. Ha GoplioM Xphine KIHHO-
BHEHOM KOCTH BHAHBI OCTHCTOS M OBAJIBHOE OTBepcTHA. B LieHTpe
1adnrezo omoesaa “epena pacnoioXeHo OOMbLIOe (3aTHUIOYHOS) OT-
BEPCTHE € JIEXKALMMH O OOKaM OT Hero 3arhiI0YHBMH MEILLEAKAMH.
floa KaxmbiM MEIIEAKOM HaxXOOHTCA HapyXHOES OTBEPCTHE TIONB-
A3bIYHOro XaHana. JlarepasibHee MBIILCAKA BHEHO APEMHOE OTBEPCTHE,
d elle JaTepaabHee H K3alH — MBIIUSAKOBas AMKA N COCHEBHIHBIH
OTPOCTOX,

Penwedy enympennezo ocnosanus wepena (puc. 24) cOOTBETCTBYET
HUXHEH NMOBEPXHOCTH TONIOBHOTO MO3Ta. Ha BHyTpeHHEM OCHOBAHHH
Jepenma pasniH4yaT TPH 4YEPEIHbIC SIMKH: MEPEaHK0, CPeaHIKn M
JATHIOID,

Iepednnn nepennan aMxa, B KOTOPOI JeXAT HODHEIE JONH MOTYLIA-
puii Goaelore Mosra, ofpasoBaHa IMASHUYHBIMH 4acTIMH JioGHOiH
KOCTH, pPelueTyarToil MIacTHHKOH pelieTIaTold KOocTH, TeI0M B MANXEBI~
MH KPBUIBSIMHM KAMHOBHIHOM xocru. 3ammuii xpaii MAIBX KPBUIbEB
OTAeNZET MSPEIHIOID YePENHYIO AMKY OT CpellHel, B KoTopolt pacno-
JIaraloTcsA BHCOYHEIC ZOIH MOMYLIApHIA roMOBHOTO MO3ra. B rumogn-
3apHOM AMKE TYPELKOro Cenjia HAXOOUTCA THmodn3.
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Puc. 23. HapyxHoe ocHOBazme uepemna:
1 — HEBHBI OTPOCTOK BEPXHEH YEMIOCTH; 2 — pe3lLOBOe OTBEPCTHE; 3 — Cpe-
AHHHBIH HEOHBIN 1MOB; 4 — HOMEPeMHBIN HEGHDIN WOB; 5 — XOaHbE, 6 — HIDK-
HAR TAASHUYHAN WeNb; 7 — CKYA0Bas AyTa; 8 — KPBUIO COLUNEKA; 9 ~ KpBIIO-
BAXHaA fAmka; 10 — naTepafibHas NIaCTHHKA KPHLUIOBUAHOTO OTpPOCTKa,;
11 — KpHUIOBHAHEIH OTPOCTOK; 12 — OBANLHOE OTBEPCTHE; 13 — HHKHEYEINOC-
THad AIMKa; 14 — MWIOBMAHBIA OTPOCTOK; 15 — HAPYXHbBIH CIYXOBOH IIpOXox;
16 — cocueBuaHEIN OTPOCTOK; 17 — CoCTIEBUAHAR BRIPEIKA; |8 — 3aThUIOMHBIA
MBIIENTOK; 19 — MBluenkoBas sMKa; 20 — Gonbioe (3aTELTOYHOE) OTBEPCTRE,
21 — HUXKHAA BbiHAN MAHUS, 22 — HapyXHBIH 3aTEUTOYHbI BHICTYN; 23 —
TIOTOYHBIA GYropok; 24 —~ MBULETKOBHIA KaHan, 25 — gapemuoe OTBEPCTHE,
26 — 3aTENIOYHO-COCIeBUANEL MOB; 27 — HapYXHOE COHHOE OTBEPCTHE; 28 —
lHTococueBHaHOE 0TBEPCTHE; 29 — pBaHoe oTepeTue; 30 — KamerncTo-Gapa-
6GaHnas ueab; 31 — ocTHCTOE OTBEPCTHE; 32 — CyCcTaBHOH Gyropok; 33 — knu-
HOBHIHO-YELYHYaTHH 1110B; 34 — KPBUIOBMAHBIA KpIOUOK; 35 ~— Bomblioe
HéGHOe oTBepCTHE; 36 — CKYTOBEPXHEYENIOCTHON WOB
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Puc. 24. BHyTpeHHee OCHOBAHAC MCPEIa;
| — IasHHYHAA FacTh TOOHON KOCTH, 2 — neTvuMHuil 1pebeHe; 3 — peurer-
uaTad MJIACTHHKA peleTYaToi KOcTH; 4 — 3pHTeNBHRIE kaHam, 5 — TrHmo-
(pH3apHas fiMKa; 6 — CIIMHKA cema; 7 — Kpyraoe oTBeperThe; § — oBanbHoe
oTBepcTHE; 9 — pRaHoe orBepeTe; 10 — ocrucroe oTRepeTHe; 11 — BHYTpeH-
flee CIYXOBOEe OTBepcTHE; 12 — ApeMHoe oTBepcTHe; 13 — MoXbA3BIYHBIN Ka-
1an; 14 — namGnosmaHE Woe; 15 — ckat; 16 — 6opo3ia NOMepeyHOTO CHHY-
ca; 17 — BHYTpcHHMIL 3arbiTOYMHEIR BRICTYI, 18 — Gonblioe (3aTbUIOMHOR)
oreepeThe; 19 — sarsumounas vewrys; 20 -- 6opoana CHTMOBHIHOIO CHHYCa,
2] — mupaMnna (KaMeHHCTad 9acTh) BHCOUHOR Koctw; 22 — weuryliyaras
HacTh BUCOYHON KOocTH; 23 — Oonplloe KPHUIO KAHHOBAIHOH KOCTH!

24 — Manoe Kpeiio KTHHOBHIHOK KOCTH
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Cpedusst wepennas smxa oGPasoBaHa TEIOM H CONBIINMH KPBUTbSI-
MH KIMHOBWAHOI KOCTH, NepefHed NOBEPXHOCTLIO TIHPaMKO H Yye-
WYHYATOH YacThio BUCOYHBIX KOcTeil. Ha 6okoBoi TOBEPXHOCTH TENAa
KAWHOBUAHOM KOCTH ¢ KaXHOH CTOPOHM BHIHA COHHas 6oposna.
Y Bepuintbpl TMPaMHABI HAXOAMTCA PB2HOC OTBEPCTHE. MeXmy MaTsi-
MH, GONBIUMMH KPBUTBSIMY M TEOM KIIMHOBHIHON KOCTH © KaxXaom
CTOPOHBI PACMIONOXEHA BEPXHAS TasHUYHas weab. K3am u KHH3Y OT
9TOH UIETN HAXOAATCA KPYITIOS, OBANBHOE H OCTHCTOE oTeepeTa. Ha |
nepeaHel NOBEPXHOCTH THPAMUAB BHCOMHOI KOCTH, Gnu3 ee Bep-
XYWKM, BHAHO TPOMHWYHOII BAABIeHHE,

3adusa wepenras amxa, B KOTOPO# pacnonaraertcs MO3XeyoK, OT- |
ACNICHA OT CPEAHEH IMKH BEPXHHMH KPasMid MWPAMHAL BHCOYHAIX KO- |
CTeil. 3agHeqyepennas aMKa 00pazoBaHa 3aTbiIOY HOM KOCTBIO, a TAKXKe
3aQHel MOBEPXHOCTBLIO NUPAMUI BHCOYHBIX KOCTCil, B LeHTpe AMKH
HaXOHUTCS GOMBLLOE (3aTHUIOYHOE) OTBEPCTHE. Kriepeau otsepeTvis Bu-
Ha ANoMIafKa — CKAT, Ha KOTOPOM JIEKAT MOCT MO3Ta (Baponuen) H
nponoAreeatsiii Mo3r. [1o GokaM ot GonbLIOTO (3aTeLTOYHOrO) OTBED-
CTHS1 pacnoaraiorcd OTBEPCTHS MONBA3LIYHOTO KaHAma W SAPEMHOE -
orBepcte. Ha 3aascii nosepxHOCTH NMHPaMHUIE HAXOZUTCS BHYTPEH-
HEe CAYXOBOE QTBEPCTHE. :

Ipwn ocMoTpe Yepena cnepean BUAHLI BECOKMI JI00, HUXHAS ye-
JIOCTb, BEPXHEYENIOCTHHE U APYrHe KOCTH, a TAKKE TNA3HHLB, rpy~
IEBMAHOE OTBEPCTHE (HOCA), IONOCTD PTa.

Taasnuya — napnas nonocrts, CITYXHT BMCCTHIHIIEM IUTSL ODTaHA
3penns. [Mo popMe HanomunaeT YCTHIPEXTPAHHYIO NHpaMUIy, BepILH-
Ha KOTOpO#i Hanpap/ieHa HA3al M MEOMaNIbHO, a OCHOBAHME obpateHo
BIIEPEA. Y TNa3HUUbL BRACJSIOT YETHPE CTEHKH. Bepxusist crenka o6pa-
30BaHa INa3sHHYHON YacTbi0 TIOGHON KOCTH M MaJTbIM KPBUTOM KNHHO-
BHAHON KOCTH. HMXKHIOI0 CTeHKY COCTARNSIOT IMasHHUHAas HOBEPXHOCTh
TEJIa BEPXHEN YCMIOCTH M CKYTOBag KOCTS; NaTepanbHyI0 — Boaslioe
KPbLIO KAMHOBHAHON KOCTH M CKYJI0Bas KOCTB; MCIHANLHYIO — I7Ia3-
HWYHAA TUTACTHHKA PEIlieTYaTOl KOCTH | CNIe3Has KocTh. B nepeaHet
HacCTH MEAUANbLHON CTCHKH HAXOZMTCA AMKA CIE3HOro MellKa, npo-
AOQMKAIOWAACA B HOCOCAE3HBIA KaHan, BemylIuii B HOCOBYIO [TOJICCTD.
Bepxnaa riasHuuzas wenb u 3PHTERBHHIT KAHANT COENHHAIOT IMAa3HH-
Uy Co cpenHed uepenHoit aMkoi. HuxHAS riasHuvHag ek BeJeT B
KPbUIOBHZHO-HEOHYIO AMKY (KPBITOHEOHYIO).

lloaoems noca sBnseTca HavaNbLHBIM OTAC/JIOM NHXATEALHEIX NYTeH,

B HEll HaxomnTca oprad o6onaHua. IonocTs Hoca HMeeT BXONHOE (rpy- ;
WIEBHAHOE) OTBEPCTHE, C3aIM — XBA BHIXOMHBIX OTBEPCTHS (XOaHMI), i
BeayLiue B L10TKY. KocTras neperopoaxa, o6pasopaHnas [epIe HIH -
KYTAPHOH NMMACTHHKOM peleT4aroll KOoCcTH M COIIHHKOM, pa3iclifer
IIOJIOCTL HOCA Ha JIEBYIO H NPaByIo NoN0BHHH, BokoBasg crelka obpa-
30BaHA BEPXHEYENIOCTHOH KOCTHIO, NaGUPUHTOM pelleTdaTol KOCTH,
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CIE3HOM KOCTBIO H MEANAILHOM MUIACTHHKOH KPELUTOBUIHONO OTPOCT-
ki KTHHOBHAHOH KOCTH.

Ha natepanbHo# cTeHKe BHAHB TPH HOCOBHIE PaKOBMHEL Huxdcnas
HOCOBAR PAKOSUHA ABIETCA CAMOCTOATENLHON KOCTbIO. Cpednas n eep-
\HAR HOCOBbE PaKoeiit 06PA30Batbl OTPOCTKAMH PeIIETIATOTO Jabu-
prHTA. HOCOBEIE pakoBHHH MeaaT GOKOBOM OTIE HOCA HA TPU HOCO-
BbIX XOJa: HWXHHUI, cpeauwmii u sepxumit. Huxwcnui HOCOBOI xo0
PACITONIOXKEH MEXKIY HUXHE CTeHKOIH M010CTH HOoca H HHIXKHEH paKko-
KUHOH, B HErO OTKpPHIBACTCS HOCOCHE3MBIH KaHan. Cpednutl HOCO80H
v00 BaxXoAMTCA MeXIy HMXHel W cpeJHedl paKOBHHAMH, B HEro OT-
KPLIBAIOTCA NMEPEAHHE M CPeaHNe AYEHKH pelleTuaToi! KocTH, OTBEP-
cTHA (anepTyphl) JOOHOR ¥ BepXxHeuemocTHOM nasyx. B eepxuuii Hoco-
votf xod, pacNONOXEHHBI MexXny cpeldHeil v BepxHel HOCOBLIMU
PAKOBAHAMH, OTKPLIBAIOTCH 3afHHEe A49eHKM pelieT4aToil KOoCTH, a
FAKXe anepTypa KNHHOBHOHOH MMa3yXu.

BepxHaA CTEHKA M10J0CTH Hoca 00pa3oBaHa HOCOBBIMH KOCTAMH,
NOCOBOHA YacThIo JOOHOR KOCTH, pelleTyaToil maacTHHKON pelleTHa-
IO KOCTH H TeiOM KJUHOBMIAHOW KOCTH. Huknsas CTEHKA NOJIOCTH
noca ¢(hOpMHpOBaHa BepXHEi MOBEPXHOCTHIO TBEPAOYO HEDGA,

IHogocmy pma criepean N ¢ GOKOB OTpaHuyeHa 3y6aMH, aIbBeoaAp-
1IBIMH OTPOCTKAMH BEPXHEYENIOCTHBIX KOCTEil, anbBeOAPHON IOyroi
It TEIOM HHXHEN 4eNtocTH, CBEPXY — TBEPOLIM (KOCTHRIM) HEGOM.

Yepen ROBOPOXKIECHHOTO

Y HOBOPOXAEHHOTO pPeOeHKA MEXIY KOCTIMH 4Yeperna MMEIoTcA
NPOCAOHKH COCAUHUTENLHOM TKaHH, OCOGSHHO B TEX MECTaX, [HE CO-
COHHAECTCA HECKOABKO KOCTEH. DTH yJacTKH MOJYYHIH HAIBAHME
poaANYKoB (puc. 25). POMIHYKOB Y HOBOPOXAEHHOTO pebeHKa LIeCThb.
“JFO HenapHbie MepeaHuil M 3aaHUA POTHUYKH M ABA IapHBIX — K-
HOBHIHBIA H cocueBUAHDBIA. CaMblfl KPYTIHBLA poduuqok nepedruli, Vu
to0ustii. OH pacriofiOXeH TaM, TIE COSTHHAIOTCS JIOGHASL H 06¢ TEMEH -
HBIE KOCTH. 3adnuil, WIN 3ambiaovhili, poORUYOK HAXOMUTCA B MeCTe
CXOXIACHUA TEMCHHBIX M 3aTHNIOUHOR Kocteil. Kauroeuomnoit doo{:hﬁmqo;nc
BHAEH COOKY B MECTE COeRMHEeHUS TOOHOIA, TeMeleoﬁ KocTei u Gonb-
IHOTO KPphia KINHOBHAHOCH KocTHU. Cocyegudnulli podnuuox pacnono-
XKEH B TOM MeCTe, TAe CXONATCH 3aTRUIOTHAs, TEMEHHAs KOCTH M Co-
CIEBHIHLIH OTPOCTOK BUCOYHOI KOCTH, biaroaapa HaTHUMIO POIHHYKOB
u€pen HOBOPOXAEHHOTO OYeHb 31acTudeH, ero ¢opMa MOXeET HU3Me-
HATBCA BO BPeM#A NMPOXOXACHHA roJlOBKH TIOAA Yepe3 poAoBLie NyTH
MaTepy B Npoilecce poaoB.

PozHMYKYM HAYHHAIOT 3apacTaTh B NIEPBLIE MECATHI MOCIE pOXIe-
1131 pebeHka. Ha BTopoM Mecslie TIocae poXIeHHS 3apacTacT 3aOHu i
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Puc. 25. Yepen HopopoXaeHHOTO. Bua c6oKy (A) U cBepXy (b):
I ~ nepenHRAil PONHUYOK; 2 — KAHHOBALHEIN POAHHYOK; 3 — BonbIoe Kphiio
KIMHOBEANOH KocTH; 4 — moBHelll 6yTop; 5 — HocoBas KOCTh; 6 — cnesHas
KOCTB, 7 — CKYI0Bast KOCTh; 8 — BEPXHAN UENOCTh; 9 — HHXKHAA YENIO0CTD;
10 — BapabanHoe KONBLO BHCOYHOMN XOCTH; 11 — dellyHuaTas 9acTe BUCO-
Holt Koety; 12 — naTepanbHast YacThb 3aTbUIOMHOR KOCTH; 13 — cocuesUaHbId
ponHHuoK; 14 — 3aTBMOYHas uewya; 15 - 3agHumil POAHMMOK] 16 —
TeMeHHON Gyrop; 17 — noBHHI 110B

(3aTHUIOYHEIN) POAHMYOK, Aa 2—3-M MecAle — KNHHOBHIHBI M
coclleBUIHBLIA poRHuykn. Tlepeanauit (TOOHEIN) POLHHYOK 3apacTaeT
JWILIEL Ha BTOPOM Toay mocle poxiaeHns. ®opMuposaHue MBOB MeX-
EY KOCTAMH 4epena 3akaHuHBaeTca K 3—5 roaaM XH3HHU pebeHKa.

Bo3pacTHbie H I0JI0BbI¢ OCOOCHHOCTH uepena

O6BeM MONOCTH MO3TOBOIO Yepena ¥ HOBOPOXAESHHOTO pebeHka B
cpefHeM cocTasnsier 350—375 cm®. B nepBhie 6 Mecalles nocne poxne-
HHUA peGeHKa 0OBeM Yepena YABAWBAETCs, a K 2 TOfaM — YTPaMBacTCA.
¥ B3pOCIOro 4eNoBeKa OF B 4 pasa 6onblue, 4eM 0GBEM NONOCTH MO3-
TOBOYO Yepena ¥ HOBOPOXAeHHOTO. COOTHONLIEHWE MO3TOBOTO H JTHIIC-
BOTO OTHENOB 9Yepena y B3POc/oro YENOBeKa W HOBOPOXICHHOIO pe-
GeHKa paziuMHBe. JIMIO HOBOPOXAEKHOTO peGeHKa KOPOTKOE (emie
HeT 3y00B) M LIHPOKOL.

[Mocne poXueHNs pocT Yepena IMPOUCXOAHT HEPABHOMEPHO. Or pox-
aenust 1o 7 aeT deperl pacteT ObicTpo. B TedeHHe 1iepBOoro rofla XusHu

106

yepen pacter GoNiee MM MeHee paBHOMepHo. OT rola Ac TpexX JeT
0COOEHHO aKTHBHO PACTET 3aXHAS 4aCTh YEpera, UTo CBA3aHO ¢ Nepe-
XonoM peGeHKa Ha 2-M rofy XH3HM K npamoxoxzexno, Ha 2--3-M
rofy XM3HH B CBA3M C OKOHYAHHEM TIPOPE3bBaHHA MOJOYHBIX 3yOOB
M YCHICHHEM (YHKUHH XEBATEIbHBIX MBI 3HAYKHTENBHO YCWIMBa-
eTCA POCT TULIEBOTO Yepelia B BHICOTY M wmpHHy. C 3 mo 7 net npeaon-
XaeTcs pocT BCEro yepena, ocobeHHo ero ocHoBanHA. K 7 rogam poct
OCHOBaHHA Yepena B [IIMHY B OCHOBHOM 3aKAHYMBASTCH, H OHO JO-
CTUFaeT [MOYTH TAKOH Xeé BEJHYHHEL, KaxXx Y B3pPOCJOro 4YeinOBEKa.
Yepen peGeHka 8 BospacTe oT 7 A0 12—13 net pacter paBHOMEPHO,
3aMeJieHHO. B 3To BpeMa B OCHOBHOM PaCTeT CBOJ MO3TOBOTO Yepena,
obbeM ero noaoctu gocturaer 1200—1300 em®.

flocne 13 ner akTHBHO PacTyT NOGHLI OTAEN MO3roBOTo Yepena u
NHUEBOH Yyepen. 3apacTaHye LIBOB MEXKIY KOCTAMM 4epela HAYMHA-
erca B Bo3pacte 20—30 ner, y MyXUYHH HECKOJIbKO paHBlIE, YeEM ¥
XeHWHH. CarnTTaIbHBI 1IIOB 3apacTaeT B Bo3pacre 32—35 ner, Be-
HeuHblit — B 24—41 rox, naMOIOBHAHLIHN — B 26—42 roga, cocle-
BHAHO-3aTBUTOUHLIH — B 30—81 roax, Yemyituatoiit 1WoB, KaK MpaBH-
Jo, HE 3apacTaeT.

B rnoxuioM U cTapueckoM Bo3spacTe peabedy KocTel yepena cria-
xupaeTcq. KocTH craHoBsTCA Gonee TORKMMH, B HHX YaCTHYHO pacca-
chiBaeTcHd ryfyaToe BEIUECTBO, YMEHBRIAETCH MACTHIHOCTBL KOCTEN,
Yepen cTaHoBUTCA BoNee XPYIIKHM H JIETKHM. DTO CBA3AHO ¢ MoTepei
3y60B M crnaxupaHueM 3YOHHX alibBeoll, Oc/abieHHeM XeBaTeIbHOH
(hyHKIIM# ¥ YacTHYHOI aTpodneit xesaTenbHRX Mulinu, HaGnlonaetca
TAKKE aCHMMETPUA Yeperna U3-3a NMPerMYILECTBEHHON paboThl Xepa-
TEALHBIX MBIUIYL HA O0HOMN CTOPOHE TOJNIOBH.

VY nuu MyXcKOTo noja JUIEBOI 4epen pacTeT B JUIMHY CHIbHEE,
ueM Y KeHIMH. Ecin g0 neproga nosoBoi 3peiocTH ¥ MANbYHKOB B
JICBOYEK JIMIIG OKPYTIOE, TO NOC/E HACTYILIGHHS TOA0BOM 3penocTH v
MYXXYKH JIMO, KaK NPAaBNNC, BLITATHBACTCA B ITHHY, ¥ XEHIIHH CO-
\paHseT oKpyrnecTs, MyRcKoit yepen 8 ¢BS3H ¢ GOALIHMMHA OOIIHMH
pasMepaMH Tena Gonblie, 4eM XeHCKHiT. Mo3roBoii uepen cuibHee
PA3BUT ¥ XKEHIUMH, a THLEBOH — y MyXUYMH. Kax npasH/io, MyXcKoH
nepen OTAHYAeTCd BHpPaXeHHbM pelbedoM B CBs3M ¢ GONBLINM pas-
BUTHEM NPUKPEIUIEHHBX K HEMY MbILIL, ¥ XeHIIUH peabedr yepena
CTAAXKEH.

BOH]JOCH AAd NOBTOPECHHA H CAMOKOHTpPONA!

1. Hasosure xocth, obpasyioune Mozropo#t yepen. C KakHMH COCEAHAMH
ROCTAMH COEIHHACTCA KaXAas KOCTb?

2, Hazosute KOCTH IMLEBOrO Yepena. C KAKHMH COCEOHNMN KOCTAMH CO-
CAHHASTCA Kaxias Koctb?
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3. KaKwe OTBepPCTHS BAIHBI Ha HAPYXKHOM OCHOBaHMH depena? Yro yepes
9TH OTBEPCTHA (KaHaIH) TIPOXOXUT?

4, ONMIKTe JeperHble IMKY (Ha BHYTPEHHEM OCHOBAHMHA 4eperna), yKa-
XHTE WX IPAHHIE ¥ UMeIoWmecd TaM OTBEPCTHS.

5. Ha3oBMTE KOCTH, YUACcTBYIOIUHE B 00pa3oBaHuH CTeHOK THA3HHLEL

6. HazoBuTe xocTH, 06pasyioliiHe CTEHKM NoROCTH Hoca. Pacckaxwre o
PacTioNnoXeHHH HOCOBEIX PAKOBHH H HOCOBBIX XOZOB.

7. Kaxue ABMKECHHSA MOXET BRINIOTHATL HHXKHAA YEAIOCTE B BHCOYHO-HHX-
HEeUEenIOCTHHIX CyCTaBax?

8. HasopuTe poAHHYKH, HMEIOLIYECA Y Yepena HOBOPOXACHHOTO pebeHka.
Kakumi KOCTIMH OTPaHMYCH KX POIHHYOK, B KakOoM BO3pacTe pod-
HHYKH 3apacTaior?

9. ONUIIMTE BO3PACTHHIE TPeOBPAIOBAHKS YEPENa B MOCTHATATLHOM OH-
torepese. Kaxue HakToOphl BIHAIOT Ha 3TH BO3PACTHHE HIMEHEHUSA B PasNiHi-
HEI¢ MEPHOARL XXN3HW ICROBEKA.

10. HazoBuTe OTIAYHA MYKCKOTO Yepena 0T XKeHCKOro.

CKEJET KOHEYHOCTEH ,

MYHKIMH BEPXHNUX U HIDKHUX KOHEYHOCTeH Y Te/I0BeKa PasiMIHbIC.
BepxHHe KOHEUHOCTH SABIAIOTCA OPraHaMU TpyZa, OMH O4YeHb NOA-
BHXHBIE, CTIOCOOHE! BHIMNOIHAThL CaMbie pa3sHOOGPasHble, BeCbMa TOY-
Hble ABxeHUA. HIKHNe KOHEYHOCTH CYXaT IS ONOpHl U NCPeIBH-
KeHnA. VX KocTU 1 coeIMHe s Golee MACCUBHEIE, ITOABIDKHOCTL HX, |
IO CPaBHEHHIO ¢ BEPXHHMH KOHEYHOCTAMH, OTPaHHuCHHA. :

CKeneT KOHEUHOCTeH, ¥ BEpXHHX, W MIDKHHUX, NPeICTaBIAeT CO-
6ol CHCTEMY PBIYATOB, HMEIOUIHX CXONHEINA TUIAH CTPOSHHSL. Koneqno- 1
CTH COCTOAT M3 mosca U cBoBoAN0i yacTU. KOCTH N0sCa COSTHBAIOTCA
€O CKeNeToM TynoBuuIa. CeofoaHAsS YAaCThb KOHEYHOCTe! (BEPXHHX H |
HWXKHHX) COCTOMT M3 TPEX CerMEHTOB: IPOKCHMAbHBIA (BepxHmit) |
NpeACTaRIeH OXHOM KOCTHIO, CPEIHHI -— ABYMS KOCTAMH, AUCTUIB-
HBLil (HIOKHHE) COCTOMT M3 MHOTHX KOCTEH. '

Kocta BepXHAX KOHEYHOCTEH H MX COeIMHEHH:A

CkeneT BepXHHX KOHEUHOCTEH COCTOMT M3 [105Ca BEPXHHX KOHEU-
HocTell (IL1€4eBOro Mosca) M CBOGONHBIX BEPXHMX KOHEUHOCTEH |
(puc. 26). TTodgc BepXHMX KOHEIHOCTEH ¢ KaXA0# CTOPOHH HMeeT
IBE XOCTH — KJIKYRAIY U JONAaTKY.

Co cKeleTOM TYOBHILA COCAHHAETCA CYCTABOM TONBKO KITIOYMLA,
JTonaTka Kak 6B BCTABJIEHA Mexay Kmouuliel H cBOGOAHOH 4acThIO
BEpXHEN KOHEYHOCTH.
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Puc. 26. KocTH BepxHeil KOHESHOCTH.
Bua cnepemy:
| — knounna; 2 — IpYIHHHBIE KOHEL,
3 — nonatka; 4 — KIOBOBKMAHEIK OoTpOC-
TOK AOMATKH; 5 — cycraBHas BOAZWHA
NONATKH; 6 — mueuesast KOcTs; 7 — Be-
HeyHad AMKA [eyeBoit KOcTH; 8 — Me-
AMATBHBI HAZIMEIENOK TUTeYeBOil KOCTH;
9 — Gmok nmneuesolt koctn; 10 — peHed-
It OTPOCTOK; 11 — GYTPHCTOCTD JIOKTE-
Bol rocTH, 12 — JIOKTeBas KocTh; 13 —
FOMOBKA JIOKTeBo# KocTH; 14 — KocTH 3a-
nacThd;, 15 — 1—5-1 DACTHHE KOCTH,
16 — danaHr¥ naneles; 17 — WUNOBHA-
HBIA OTPOCTOK NyueBoH KocTH; 18 — nyye-
nag KocTh; 19 — ronoBKa Jy4cBoil KOCTH;
20 — rpeGere Gonmpioro Gyropka; 21 -
mexOyropkosas Goposga; 22 — GONBIIOH
Oyropok; 23 — mamutii 6yropox; 24 — ro-
JIOBKA TINEYeBOH KoCTH; 25 — aKpOMHOH

KocTe nmoAaca BepXHMX KOHEIHMOC-
Tell. B cocTaB mofgica BepxHux KOHEUHO-
CTeH BXOJAT COSAMHEHHBIE CycTaBa-
MH NapHbIE JIONATKH W KITIOYHIA.

Kaerouuya — mapHasi, H30THYyTasd
TpyOYATad KOCTE, HMEIOLIA TENIO U IBA
KOHIIA — TPYAMHHBIA Y AKPOMHANEHBIIA.
Kioguiia JeTKO NPOLIYNBIBACTCA ¥
KHBOTO 9YenoBeka. (DYHKUMOHanbBHAA
PONE KIIOYHUB OYEHS BaXHa -— OHA
KaK Bbl OTONSHIACT [CYEBOR CYCTAB
OT TPYIHOM KASTKH, 00SCIICUHBAst CBO-
Oony ABHXCHHIA PYKH.

Jonamxka — 3TO TIOCKaA KOCTh TPEYroiibHoi GopMbl, NpHaexa-
uas K 3anHed MOBEpXHOCTH C[PYAHOH KiIeTKW Ha yposHe ot Il mo
V pebpa. JopcaibHas TOBEPXHOCTE pa3iesicHa MOoNepeYHo OPHEHTHPO-
BAHHBIM BBICTYTIOM ~- OCTBIQ JIONATKM — Ha ABE AMKH: HAZOCTHYI) H
nogocTHyo. JlaTepalbHO OCTh NONATKH NPOACIXKAETCA B aKPOMHOH,
IMEIOILHI CYCTaBHYIO TOBEPXHOCTh VISl COWICHEHMS ¢ KIIOYMLEH.
Y nOTAaTKH BLLAENSIOT TPH Yria — HHXHHWH, NaTepaibHEIi H BepXHuii.
BepxHHit Kpail JIONATKYU JATepaibHO H KIIEpeAH MEPEXOANT B KIIOBO-
EWAHKIA OTPOCTOK. YTONUCHHER NaTepanbHBIH YIOJA JOMATKH HMEeT
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CYCTABHYIO BNalMHy, KOTopas o0pa3yeT CyCTas ¢ TONOBKOIl macueBoi
KOCTH.

Cxener cnobonpoit 4acTH BepXHeH KOECYHOCTH COCTOMT H3 IUMeYe-
BOW KOCTH, KOCTEH TipeArvieubs (JTOKTeBas, JydyeBasi KOCTH) M KHUCTH
(KOCTH 3amgcThsl, ISICTH M (dalaHTH NajbLes).

IMaeneean kocms — AINVMHHAA TpyOUaras KOCThb, UMEET TENO H ABA
KOHIIA — BEPXHHH H HWKHHIT 3mdu3bl. BepxHHii anndu3 yroniueH 1
obpasyer WAapoBHAHON (GOpMBI roNOBKY, COWICHAIOLYIOCA C CYCTAB-
HOH BrnaguHol gonatku. YyTh HiKe TOIOBKH HaXOAATCA NBa Dyropxa
(6ombinol ¥ Manblil), K KOTOPBIM NPUKPEILTAIOTCA MBILILUH. Byropku
pasnenser NnpoAoibHasa 60po3na, B KOTOPOIl 3aneraet JIHHHOE CyXo-
XKWIHWE ABYTNABO MEIITE Toieya. KocTh B 06MacTh nepexoxa BepxHe-

ro 3mH¢H3a B TEI0 KOCTH TOHKasl. [1py TpaBMax Ha 3TOM y4aCTKE KOCTD

4acTo JOMAeTCdA, MO3TOMY OHa MOAYYH/A Ha3BaHNE XHPYPradeckoi
WEeHKH aeyeroil koctu. HinkHuii snudu3 paciimpeH U 3akaHYHBaeT-
A MBILLENKOM I COUNEHEeHMsl ¢ NOKTEBOM H JIydeBOil KOCTAMH B
nokreBoM cycTase. [To 60kaM OT MBILIEIKA HAXOASITCS JAaTepaIbHbIH U
MeAHATBHBN HAIMBILEEIKH, KOTOPbHIE JIETKO MPOILYIBIBAIOTCA B 06/1a-
CTH JIOKTEBOTO CycTaBa.

Kocmu npednaewsa OTHOCAT K ITMHHBIM TpyO4aTsiM KocTsM. Mx
IBE - JOKMeean xocms NEXUT MeAHaNbHO (Dmike K cepeIHHHON JIH-
HUY TENA); AyHeaqn Kocme PACTIONATaeTCH PAIOM ¢ JOKTeBoil, Ha Jarte-
palbHOI cTOpoHe npeanneyba. BepxHue KOHLBbI JOKTEBOH U Ay4eBOi
KOCTEH y4acTeyloT B 06pa30oBaHHH JIOKTEBOIO CYCTaRa, a HHWKHHE KOH-
Ukl = B 00pas3oBaHHA NYHIE3aMACTHONO CYCTaBa BMECTE C BEPXHHM psi-
JOM KocTeil sansicTbs. BepxHH (npoxcuManbHbiil) 3THGU3 NOKTEBO#
KOCTM YTOLLIEH, HMEeT JBa OTPOCTKA — JIOKTEBOH (C3aaH) H JyueBOH
(cniepeny), pasgeneHHble GrokopublHoil Buipeskoii. Ha natepansnoi
CTOPOHE BEPXHETO M HHXHEro 3nu(H30B MMEIOTCA CYCTaBHBIE IUIO-
WAAKY IS COWISHEHNA ¢ PSAOM PacloNOXEHHOM Ay4eBOi KOCTHIO.

Y nydeBoif KOCTHM HA METHAJIBHOM CTOPOHE BEPXHETO W HIXKHErO
3NH}N30B HAXOZATCH COOTBETCTBYIOIIME CYCTABHBIC SMKH IUTA COYNE-
HEHHA ¢ JIOKTERO!H KOCTBIO. YTONMIEHHLIA HUXHUA KOHEW NydeBo#
KOCTH HeceT Ha cefe CYCTaBHYIO NOBEPXHOCTE, 00Pa3yIOIIyIO CYCTaB ¢
BepXHUM (TIPOKCHMANBHBIM) PALOM KOCTEH 3ansicTha.

Kocmu xucmu Bx1104a10T KOCTH 3a04CTbA, MACTHBIE KOCTH H KOCTH
((amalryu) nanbleR KHCTH.

Crenem 3anacmes COCTORT W3 8 ryfuarsix XocTe (KOpOTKHX), pac-
NOJOXEHHBIX B ABA PAAa, N0 4 KOCTH B KAXAOM Py, H UMEIOLINX
CYCTaBHBIE TIOBEPXHOCTH JUTA COWIEHEHHS ¢ COCETHUMMU KOCTSIMH. flscme
HMéEeT NSTh KOPOTKHX TPYOUATHIX [ACTHHEX KOCTER, ¥ KOTOPLIX paxiv-
4aloT OCHOBAHMA, TENO U IOJOBKY. OCHOBaHMS HACTHHIX KOcTe# cHab-
XEHH CYCTABHBIMH NMOBEPXHOCTIMH JUBI COWIEHEHHA ¢ KOCTAMH BTO-
POTO PsIA 3aTACTDS, @ MX FOTIOBKW — ¢ OCHOBaHUAMM MepBbix QanaHr
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naneues. Kocmu nasdies — 3TO KOPOTKHe TpySuatHe KocTH (dhamaH-
ri), pacmoNoXeHHbIE APYT 33 ApyroM. YeThipe naablia AMENOT f10 TPU
(pATaHTH — MPOKCHMANBHYIO, CPSIHIO H ONCTANBHYIO (HOTTEBYIO).
HUcxnioueHie cocrapadger GONBLION Manel, KHCTH, ¥ KOTOpOro IBe
(panaHru (MPOKCUMANBHAS W JUCTANLHAS).

Coennnenda xKocTeli sepxueil XoBeYHOCTR TOCTPOSHEL TaKMM obpa-
JOM, YTO OHH JIAIOT BO3MOXHOCTD BHIITOJTHATE PAVTHYHLIE BUIL! IBUXE-
HHil ¢ GonbuM pasmaxoM. OcobeHHO MOOBHKHA KUCTb, criocobHas
JAXBATHIBATE MpeAMeThl. FPYAHHO-KNKWYHYHEBH CcCycTaB —
¢AWHCTBEHHBIH CycTaB, MPH MOMOIIH KOTOPOTO TUieYeBol mosc (Kmo-
YHLA H IONATKA) H BCS BEPXHAA XOHEYHOCTE COSAHHAIOTCS CO CKeNle-
‘10M TY/IOBHIIA. Biaarogaps 3ToMy CycTaBy BO3MOXHBI MOAHVMAHHE ¥
ONyCKaHWe KIIOUHLL BOKPYP CarWTTa/IkHOH OCH, 3 BMECTE C HEH M
JIOHDATKY CO BCeld BepXHel KOHeUHOCTLIO. JIBMXEeHHE KITIOYHLbL BIIEPEN
¥ Ha3a7 IPONCXORUT BOKPYT BEPTHKAMBbHOM ocH. Kpyrosbie ABIKEHHS
OpHEHTHPOBAaHLL BOKPYT OCH, MPOXOAKILEii BAONb KNoUHUbL. Fpynn-
HO-KITIOYHYHEIHM cycTaB 00pa30BaH COeTUHEHHEM KIIIOUULB ¢ TPYAH-
110i1. BTOT CYCTAB CEIIOBHIIHEIA 110 (popMe, MHOTOOCHBIH 1Mo QyHKIIUN.
BHyTpH CYCTaBa MMEETCA BHYTPHCYCTABHOL XpALIEBOM THCK, CTIAXM~
BAIOLIHII HEPOBHOCTH CYCTABHBIX TIOBEPXHOCTEH. DTOT CYCTAB YKPETE-
AeH fIPOYHBIMH CBA3KAMH, COSAMHAIOIINMH KIOUHIY ¢ TPYAMHOMU M
¢ 1epBHM pebpoM. C ronaTkoi Kniouymua ofpasyeTr 2 KpOM H all b-
HO-KAIYHUYHHKN c¢ycTaB. OH wiockuii no ¢popme, Manonoa-
BICKHEIE O QYHKIMHA. JBMKeHNS B CyCTaBe OrpaHMIMBAIOT TYTO Ha-
THHYTBIE NMPOYUHLIC CBAIKH,

NMneyeBoidl cycTaB coeRMHICT CBODOJHYIO YacTh BepXHeil
KOHEYHOCTH (PYKY) ¢ IUIeUeBBIM MoAcoM. CycTas 06pa3oBaH rojoBs-
KoM MIeYeBol KOCTH M CYCTaBHOM BnagnHo# sonarku. CycTaBHas 110-
BEPXHOCTD TOIOBKH IJIEYEBOl KOCTH MMEET [IApOBHAHYIO popMy. Cy-
CTaB JAaeT BO3IMOXHOCTH IIPOH3BOANTL PasHOOOPasHEIE NBHXKEHHS.
CycraBHasl Kancyna TOHKasi, cBoGOAHAas, TOAKPEILIEHA TOIBKO OOHON
CBA3KOHW, YTO CHYXUT OOHOMH H3 INPUINH BRIBHXOB B 3TOM CYCTABE,
Yepes monocTs ISYEBOrG CYCTaBa MPOXOAUT MOKPBITOE CHHOBHAE-
HoH MeMOpaHoi cyxoXauUIMe NIHHHOH TONOBKM ABYIIABONH MBIIIIIEI
mieya.

JloxTeBoll CYCTaB COCTOHT M3 TPEX CYCTAaBOB: ILICYENIOK-
TEBOro, IVIEYENYUeBOTO H JydenokTeBoro. IfaevyenokTeBo#
cycTaB 06pasoBaH COWIEHEHHEM TIeYeBOd KOCTH ¢ GIOKOBHIHOMN
BBIPE3KOH JNOKTEBO#H KocTH. CycraB 3T0T GAOKOBMIHBIA, ¢ OXHOH
OCBK) BpallleHHs1. B HeM BoaMoXxHBI crifaHue H pasrubaHHe npea-
mneged. [TaevenyveBoil cyctas chopMHpOBaH LIAPOBAL-
HOH TOJMOBKOM HIDKHEro KoHua (3nudusa) nacyeBol KocTH H cyC-
TaBHOH AMKOH rofIoBKH Aydenoil KocTH. CycTaB 3TOT WWAPOBHAHLIH,
MHOTOCTOHHEINR.
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BepXHHA (NPOKCHManbHBMN) NYYeroOKTeBOH
cycTasp oDpa3oBaH Ay4eBoit BBIPE3KOH JIOKTEBOI KOCTH H CyCTaB-
Holt TOBEPXHOCTHIO Jy4eBoii KocTH. CycTaB UMIMHIPHYECKRIA, € TTPO-
TONBbHOH (BAOTH MpeAIUieybst) Ochio Bpalenua. Bee Tpu cycrasa, Bxo-
DAUIHe B JOKTEBOM CycTaB, OKPYXeHBl OAHON obmei xancyroff,
KOTOpas NONKPEIDIEHA CBA3KAMH, YASPKNBAIOIHMMH COWIEHI0IINECSH
KOCTH ApPYT BOIIE APYra H YKPEIUIAIOUIMMH 3TOT CyCTaB. B 3TOM cycTaBe
BO3MOXHBE ABIDKEHHS BOKPYT GPOHTANBHOM (crubGanue U pasrutaHne
npemnaeYsd) M HPOAOTLHOR ocell (BpallleHne MpeAricubs H KUCTH).

BpalneHue B BepXHEM TYUCNOKTEBOM CYCTABE BHLIOIHACTCH BMECTE
C TAKMM Xe JIBIKEHHeM B HH X HEeM (INCTRNBHOM) Ny4e-

TOKTEBOM CYCTaBe, 00pa3oBaHHOM NOKTEeBOH BHPE3KOit Jy- .

YeBoii KOCTH M CYCTABRHOIl NOBEPXHOCTRIO TONMOBKH JIOKTEBOI KOCTH.
CycTaB 3TOT TAKXKe HHIHHIPHYECKHil. BMecTe ¢ BepXHUM NyUeNoKTe-
BhIM CYCTaBOM OH 00pa3yeT KOMOGMHHpOBAHHBIA cycTas ¢ obLieH npo-
JONBHOH (BROMEL TIPEANACYLA) OCBIO BPALEHMKA.

Mexay nyyeBoil H JIOKTEBOI KOCTSMH HATAHYTA NPOYHAA MEX-
KOCTHAsA MEpenoHKa TpeNrriedybsd, YISpXKUBAOWAA 3TH KOCTH Ipyr
BO3NIE APYFa M CAYXALIasd MeCTOM Hayala MHOTHX MBILIL ITPEATIeYbs]
H KHCTH.

Jdyde3anacTHAHA CcyCTAaB, COCAMHSIOWNN NpeaIIeyhe
€ KMCTBIO, 00pa30oBan cycTaBHOM TTOBEPXHOCTLIO JIYYEBOHA KOCTH, CY-
CTABHBIM AMCKOM BOGNIE TOJNOBKH JIOKTEBOH KOCTH M NEpPBEIM (IIpO-
KCHMANBHEIM) PAAOM KOCTeH 3amsicThd, CyCTaB 2TO CIOXHLIA, KOM-
[IEKCHBIA NO CTPOSHHMIO, SILNHNCOWAHBIN no GopMe, ABYOCHHI 1Mo
GYHKUMK. YKpervied oH GOKOBRIMY U APYTHMH CBA3KaMu. B sToM cyc-
TaBe BOKDYT (DPOHTAILHON OCH BO3MOXHBI crufarue-pasrHbaHue, a
TAaK:Ke OTBEfCHWE M IPHBSIeHWe KHCTH BOKDYT CarMTTaNbLHONH OCH.

Mexay nepBbM (IPOXCUMANBLHBIM) H BTOPHIM (IHCTAIbHBIM) Psi-
JaMK KOCTe 3aisCTbst pacnofioXeH ONOKOBHIHRIK MANOIIONBHKHBIH
cpegHe3ansacTHB W cycTa B OHHWMEST CI0XHOE CTPOCHHE.
CycTap YKpenjieH HeCKONBKUMH KOPOTKWMH TBUILHRIMH H TalOHHbI-
MM CBS3KAMM, @ €r0 CYCTaBHaf TOJOCTE CO00IaeTcA ¢ NONOCTAMH
MEX3AMACTHH X CYCTaB 0B, 00pazoBaHHAIX CYCTABHLIMH 0-
BEPXHOCTAMH PACTIONOXEHHLIX PAAOM KOCTEH 3aacThbs.

3AaNACTHO-MACTHH S CYCTaBH 00pa30BaHbLl CyCTABHHI-
MH MOBEPXHOCTIMH OCHOBAHH NMACTHBIX KOcTell U KOCTAMYH BTOPOTO
psia KocTed 3anacTba. 3anACTHO-NACTHHIA CycTaB nepBoro (Gonsuo-
ro) naablia KHCTH OTAWYAETCA OT OCTANBHBIX YETHPEX CYCTABOB TEM,
I70 oM 000CcOBNeH OT HHX, €T¢ CYCTAaBHhIe TIOBEPXHOCTH MMEIOT Cel-
NoBUAHYIO opMy. POpMa CYCTABHEIX TIOBEPXHOCTEH ITOTO CYCTABA H
¢cBOOOIHAA CYCTABHAA KATICY/IA MOSBOJISTIOT BEITOJIHATS JABYCKEHHS BOKPYT
JByX oceit. B peayaprate Gonbluoii manel MpOTHBONOCTABNAETCH MH-
3HHLY, YTO BaXXHO T4 3aXBATBIBAHKA [IPEIMETOB.
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MacTHo-panaHroBee cycTaBb 0OpasoBaHbl TONOB-
KaMK MACTHBIX KOCTeH U OCHOBAHHAMM TEPBbIX (MPOKCHMATBHBIX)
¢dananr. OHU HMEIOT UTHIICOMIHYIO (HOPMY, UTO NO3BOAECT BEITION-
HATh TAILLAM NBHXEHHA BOKPYr OByX oceil: ¢poHTanbnoi (cruba-
HHe-pasruGaHHe) M CaTHTTATBHON (oTBenECHHe-MpUBeACHHE).

MexbanaHTOBHE CYCTaB bl SKIFOTCH TANUIHHIMY B10-
KOBHIHEIMK CYCTABAMH, RONYCKAIOIEMH TOJNBKO ONWH BHI IBHKE-
HUiF — cribaHpe UaK pasrubaHue.

Bonpoch AJMf HOBTOPEHHA M CaAMOKOHTpOAA:

1. HazoeuTe KOCTH BEpXHEH KOHEYHOCTH H YKaOXHTe 0CODEHHOCTH UX CTPO-
eHN.

2. Kakas KOCTb PACTIONOXEHA MEXIY IPYAMHON H IOMAaTKOH M KaKyio QPYHK-
MO 3TA KOCTh BHMONHAET?

3. K kakuM KocTam (o GopMe) OTHOCAT KocTd 3amacTeA? Kak oHu pac-
NOAATAIOTCA MO OTHOLIEHUIO Apyr K ApYTy?

4. K xaxum cycrasaM (mo (opMe H IO CTPOSHHIO)} OTHOCHAT IPYAHHO-
KMOYHUHb cycTan?

5, OndorMre cTpoeRKe M PYHKUNH MICIEBOTO CYCTABA.

6. PacckaxuTe 06 0COGEHHOCTAX CTPOEHHS JIOKTEBOrO cycTana. Kakue AsH-
KEHHSA BO3MOXHE B 3TOM cycTaBe?

7. KakHe CTPYKTYPH Y4acTBYIOT B 00pa30BAHHA MyIE3ANACTHOIO cycrana?
Kakylo ¢opMy HMEeeT 3TOT CYCTaB H KaKue ABUKCHHA OH BHIMOAHALT?

8. HasoBHTe aHATOMHMECKHE OCOOEHHOCTH 3armAcTHO-MACTHOrO CYCTaBa
nepsoro (GoneLIONO) Mankua KHCTH.

KocTH HEXHUX KOHEYHOCTEH H HX COCAHHCHHA

CxelleT AMEHEREX KoRemHocTel (puc. 27) COCTOMT U3 TOACa HIKHUX
KOHEYHOCTSH (TapHas Tasobad KOCTb) H CBOOOZHOH 4acTH HIKHUX
KOHEYHOCTe# (KocTu Genpa, roferu U cromsl). Koctn nosca csoboa-
HOM YaCTH HUXKHEH KOHEYHOCTH 60J1ce MaCCHBHEIE H TOJICTEIS, YeM ¥
BepXHEH KOHEYHOCTH, TaK KaK OHM IPHCTIOCOONCHB HECTH Ha cebe
TAXKECTh BCETO TENA KaK B CTMIOKOWHOM COCTOSHHH, TaK H PH OWHA-
MHUYECKMX Harpyskax: xonnbe, Oere, MpsDkKKax.

Tosc BREMHX KoHeuRocTelH (TasoBHII IodAc) o0pa3oBaH mapHOWH
MACCHBHOM, YIUIODICHHOH Ta30BOH KOCTBIO, MEXAY ITUMH KOCTAMH
C3aM PacIONOXEH KPECTEIL

Tazoear xocms 10 12—14 ner COCTOUT U3 COEAMHEHHBIX XpALSOM
TPeX OTACNBHHX KOCTel: NOAB3NOUIHON, JIOOKOBOH U cenanuniHoii.
CpaineHHbe TeNa 3THX KocTelt 06pasyloT enaduny (sepmpyxciyr), KB-
NHIOIIYIoCHd CYCTABHOH MOBEPXHOCTHIO AT COWICHCHHA C rofIOBKO#
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Puc. 27. KocTH HiDEHEN KOHEMHOCTH.
Bua cnepenm:
1 — Kpecrew; 2 — KpecTHOBO-TIONBIIOILIHELH
CYCTaB; 3 — BEPXHAA BETBb IOGKOBON KOCTH;
4 — cumdmananpHag NOBEPXHOCTE JIOOKO-
BOH KOCTM; 5 — HUXHAA BeIBb N0OKOBOIM
KOCTH; § — BeTBb CeRaNMILHON KOCTH, 7 —
CEMANNIIHEL 6yrop; 8 — Teao cenanMmHon,
KOCTH; 9 — MennansHull HagMEIEOK Ge-
peHHOR Kocth; 10 — MeauansHeni Mule-
Aok Goapirebepuopoii Koeth; 11 — Gyrpuc-

6onsmebeplopofi xocetH; 13 — MexmambHadg
noneoxKa; 14 — danadrH nansuee; 15 —
KOCTH ImAIOCHET; 16 — KOCTH NpeaLIOcHH;
17 — narepanedas noawerkka; 18 — mano-
Gepuopaa Kocts; 19 — pepeaunit kpaii
Goapwebepuopoit kocrr; 20 — romoeka Ma-
NoGepuoBoit KocTH; 21 — naTepanbHbiil MBI-
wenok GonpLuebepLoOBOi KOCTH; 22 — Haa-~
KOJIEHHUK; 23 — naTepansHBlH HaIMBblle-
JoK OedpeHHOH KocTH; 24 — GeapeHHas
KOCTh; 25 — Gonslloi Bepren GeapenHol
KOCTH; 26 — meiixa GeapeHHOH KOCTH
27 — ronoska GeapeHHOH KOCTH; 28 — KphI-
¢ AoAB3ROmWHON KocTH; 29 — noap3fom-
HEIA TpebeHb

6enpennoit xoctH. Hodesdowtrias Kocms
PacrnoloXeHa Hal BEpPIIYXHOM BITaNH-
HOM, cedarumnan Kocms — CHH3Y U C3a-
¥ OT Hee, A00Ko06as xocmb — KIepeau
¥ KHU3y. CenaaniiHas v 106KoBas Koc-
TH OTPaHMYHBAIOT KPYITHOE, OBANBHOW POPMBE 3anupameasioe omeep-
cmue, 3aKpBITOe COCTUHHTENIBHOTKAHHON 3arupaTebHoit MeMOpaHoii.
Ta30BHE KOCTH C3aIH COWIEHSIOTCA C XPeCmyoM, CIIepeiH — IPYyT €
ApyroM, obpa3ya KOCTHHI Tas. :

Ckesiet cBofoamoii Y1acTH IIDKBEH KONEHOCTH CXOIEH 10 IUIAHY CTPO-
€HHA CO CKEJICTOM BEpXHEH KOHEYHOCTH H COCTOMT M3 TpPeX OTHEOB!
GeapeHHON KOCTH, KocTel rofacHu (GoablueGepuoroit U Maxobepiio-
BOM KOCTe#l) N KOCTeH CTOMbl (KOCTEH TIPERTUTIOCHN, TUTIOCHE! I ba-
JIAHT NANBIER).

il4

TecTe Gonpliebepuosoit xoctH; 12 — Teno -

Bedpennan xocmb — camas Gonbias Tpybuaras KOCTb B OpraHA3Me
yenopeka. Be eepxnuil (npokcumasvrsiti) Korney (anugis) AMEET roJoB-
Ky, KOTOpas COWICHAETCA ¢ Ta30Boli KoCTbIOo. JUMMHHAA TOHKaA 1Ieixa
COeAMHSET LIAPOBUAHYIO MOJIOBKY ¢ TeJIoM GenpeHHOR KOCTH. Y MecTa
1lepexona MeHKU B Teao GeapeHHas KocTh HMEET ABA MaCCHBHBIX Oyr-
pa IAg IPUKPETIeHNA MBI, Hrorcnudd anugus OelpeHHOM KOCTH YTON-
tien. OH HeceT Ha cebe aBa BO3BHIICHHA — Mbligesxkda, NPH MOMOIITH
KOTOpHIX GeipeHHasA KOCTh COWIeHseTeA ¢ DonbLe6epLloBOid KOCTbIO B
¢ HARKOMCHHHKOM, ¥ ABA BHICTYNMAIOUIMX B CTOPOHbL HaoMuiiyeaxa —
MeTHaNBKBII W JaTepanbHEIM.

Hadxosennux NpeACcTARIACT COO0H KPYIHYIO YILTOLIEHHYIO KOCTD,
KOTOPAA NEXUT B TOMILE CYXOXWINA YEThIPpeXIIaBol MurmLsl. CBoeii
jaqHeil MoBEPXHOCTBI0 HAAKOJIEHHHWK NPMICKHT K HUXHEMY KOHIY
teapeHHOH KocTH, HalkoNeHHHK ~— CcOCTABHAs 1acTh KOJIEHHOTO Cy-
CTaBa.

Cresem 204eRu COCTOWT W3 IBYX AAWHHBIX TPYOYATEIX KOCTEH: O0NB-
meGepLoBoil U ManoSepuoBoil. boasuebepyosas Kocmb TONHE MaNo-
HepLoBoil, BepxnHit ee KOHEI MACCHBHELH, TONCTHH. OH UMeeT Cyc-
raBHble MOBEPXHOCTH AN COSAMHEHWA ¢ MHINENKAMH OcapeHHOH
KOCTH M C ronoBkoil Mamobepuosoii xoct. HickHuil KoHel Mano-
OEpLOBOH KOCTH C BHYTPeHHeH (MEAWaNbHOA) CTOPOHEL NPOAOIIKA-
¢TC B YIUIOIIEHHBIN BHPOCT — MEIHANBHYIO NOABUKKY. IlepenHui

WOCTPEHHBL Kpail GonblnebeplloBoil KOCTH HaxoAUTCA HENOCpen-
THEHHO MOJ, KOXeH,

MaaoBepuoeas kocms TOHKAS [UIMHHAA, ¢ YTOMIECHHBIMM KOHLUA-
MH, pacniogaraeTca c¢boKy (aTepanbHo) OT 60/bLIEOepPLOBOH KOCTH.
Bepxrmii KoHel ManobepuoBoil KocTu obpasyeT CyCTaB ¢ JlaTepab-
110¥ TIOBEPXHOCTLIO BepxHero snudusa SonbiieGeplOBOA KOCTH, a
IVDKHHMIE KOHEell 3aKaHIUBaeTCsl YIUIOUICHHOH JaTepaibioi JI0AX-
rkofi. JlaTepanbHas TOABIKKA BMECTE ¢ MEAHAIBHON JOABOKKON H HHX-~
el HOBEPXHOCTBIO GonbleGeploBoil KOCTH YJ4acTBYIOT B 00pa3oBa-
{IMH TOMICHOCTOMHOTO CYCTaBa.

Koemu cmonst, KaK H KOCTH KHCTH, NOAPA3AEAAIOT HA TPH TPYIIIBL
~OCTH TIPEAMMOCHBI, KOCTH TUIIOCHB M (alaHTH MATBIEE.

Kocmu npednaiocre: BKIIOMAIOT CEMb KOCTEH, pacONOXeHHBIX B ABa
puga. CaMpie KpyIIHbLIE M3 HUX — TapaHHadA KOCTh, YYACTBYIOLLAA B
nOpa3oBaHMU TONEHOCTONTHOTO CYCTaBa, M NieXallas rnog Hel — nd-
ro4Has KocTh. JApyride KOCTH NpeaIuiiocHe (KybopraMan, nanbeBHA-
a1 M TPH KIMHOBHAHBIE) PACcTIONAralorcs Knepead oT MATOYHOH M
1ipaHHON KocTel. [T KOPOTKHMX TPYGUATHIX NAIOCHESBIX KOCHEH HAXO-
I#TCA KnepeaM oT KocTeit mpeamniocHbl. [leppasa IullocHeBas KOCTb
~OpoYe M TONLE OCTANBHBIX. Kocmu naasyee cmonbi — 3TO KOPOTKHE
pybuaTeie KOCTH — danaHri. ¥ Gonbuioro najiblia CTONMB HMEIOTCS
tie (PAIAHCH, ¥ OCTATBHEIX YeTHPEX Nanbles — 10 TpH PanaHry.
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Coemnenns xocrell MIDKANX KOHEuROCTeH TIPHCIIOCOGNEHBI K BHI-
NOJMHEHHIO GPYHKIUMH OTIOPhl M MEPESABHXEHHA. ¥ HHXKHHX KOHEYHO-
CTeH CYCTABRI KPYIIHBIC, YKPEIIEHE! OHH GONIBIIHM KOJIUYECTBOM CBS-
30K H UMEIOT MEHBIIWH pa3zMax ABMXEHHWH, YeM aHATOTHYHBIE CYCTABR
BepxHeli koHeuHOCTH. ITo3TOoMY cycTaBEl HIDKHMX KOHEUHOCTEH Bonee
NMPoOYHEIe H YCTOHYHEBLIE, OHH CTIOCOGHH BEITEPKHBATDL 3HAYHTEIbHEIE
HarpysKi.

Kaxzas Ta30Bad KOCTb COWICHACTCS C3a/H ¢ KPECTLOM TIPH NOMO-
UM KPeCTHOBO-NIOAB3AOITHOIO cycTaBa. Cnepemu MexXay TasoBhHIMHM
KOCTAMU HMEETCH IOJIYCYCTAaB — JOOKOBEIH cumdbus,

KpecTuoso-moanssgowHHn# cycTaBp ofpasosaH yui-
KOBHAHBIMH CYCTABHBIMHM ITOBEPXHOCTAMH KpPECTLA M TA30BOM KOCTH.

CycTaB 3TOT TUIOCKUH, NPAKTAYECKH HEMOABMXHEIA. C3alH H criepe-

A OH YKPEIUIEH TONCTRIMM, NMPOYHBEIMH CBI3KAMH, COETHHAIOUIHNMH
Ta30BYK) KOCTb HE TOJBLKO ¢ KPECTLOM, HO ¥ ¢ HUXKHHUMH TOACHHY-
HEIMH ITO3BOHKAMH.

No6xorHuit cuMdu3 006pa3oBaH 0OpaIIEHHHIMH APYT K APY-
Iy CMMQHU3HaIbHEIMK TOBEPXHOCTAMM JOOKOBBIX KocTell. Mexny 5TH-
MH ITOBEPXHOCTIMH PacioIoNKeH BONOKHHCTIO-XpALIEBo Mexnobko-
BbI OUCK, PMEIOLHH HeGOMbIIYIO MECBHAHYIO TTONOCTE. JIOOKOBDIIA
CHM}U3 CBePXY M CHH3Y YKpeIUieH NPOYHBHMH CBA3KAMH.

Ta3z xax yesoe. Taz0BHE KOCTH H KPeCTELl, COSAHHAICH PH TIOMO-
I[H KpeCcTHOBO-TOAB3ICIIHEIX CYCTABOB H JIOOKOBOTO cuMdu3a, 00pa-
3y1oT 1a3 (puc. 28). Ta3s npeactapnseT co60ii KOCTHOE KONBIIO, BHYTPH
KOTOPOICO HAXOAWTCSA TIOJOCTb, e PACIONCKEHL BHYTPEHHHUE Opra-
HH, KPOBEHOCHBIE COCYOH, HepBhi. [lorpaHHYHas JHHWA, NPOXOAd-
wad ¥epe3 MbIC KpecTla o AYTroodpasHOH IHHUHM NOABITOLUIHHX KO-
CTeil H TI0 BepXHeMy Kpalo cuMdH3a, pasienseT 1a3 Ha ABa OTIACHA:
GonbLuoi ¥ Mansli Tas. Boavwoli maz o6pazoBaH o 60KAM KPhUILSIMHU
Ta30BLIX KOCTEH, a c3aam — TenoM V MOACHMYHOTO MO3BOHKA. Marwd
ma3 HaXoouTcea HUXe morpanueHoill uHuM. OH oGpa3oBaH KpecTioM
C3aIM, BHYTPpeHHEeH MMOBEPXHOCTHIO Ta30BHIX KOCTEl 0 BokaM U n106-
KOBHIM CHM}HN30M criepea.

Y B3pOCABIX MYXYMH U XEHIIHH Ta3 HMEeT Y4eTKO BRIPAXECHHbLIE
MOJIOBEIE OCOOGEHHOCTH. Y XEHIIMH Ta3 IHUPE W HHXE, a BCE €ro pas-
Mepel GonmbIle, YeM ¥ MyXuHH. KOCTH XEeHCKOTO Ta3a TOHbINE, 9eM ¥
Myxckoro. Kpecrell y MyXuuH Gonee y3KHii, a MbIC 3aMETHO BEIIACT-
cd Blepen. ¥ XeHIUMH Xpecrel TIHpe, MBIC BHIpAXKEH B MEHBLICH
CTETEHH, 4eM ¥ MYXKIHH. YTOJI, MOX KOTOPHM COSIMHAIOTCA HIKHAE
BETBH NOOKOBBIX KocTeH (MOoano6GKOBLIN YTom), ¥ MYXUYHH OCTDHIH

(okomo 70—75%). ¥ XeHIMH 3TOT yroN NPHOIMXKAETCA K MPIMOMY

HAH Jaxke UMeeT BUL, Tynoro yraa (90—100°%). Ceganviuneie GYrpu 1
KPBUILA MOAB3NOWHEIX KOCTEl XXEHCKOI0 Tasa pacnosioKeHH Jalbliie
Apyr ot IOpyra, 6omenie pa3BepHyTH B cropoHbl. Tak, paccTodHHe
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Puc. 28. Ta3. YkasaHbl THHWH pa3MepoB §OBILOIO Ta3a H BXOAa
B MANBIE Ta3:
| — GOMNBIIOH Ta3; 2 — KPhUTO MOABINOINHON KOCTH; 3 — MOMBAZCIIHBIA Ipe-
GeHb; 4 — BEPXHAN MEPeNEs MOAB3NOHAA OCTh, 5 — HWXHAA TlepeaHsa
TOAB3IOUIHAA OCTh; 6 — MAJHI Ta3; 7 — BepTIyXHadA BUanuHa; 8 — rpe6eHb
N06KOBOH KOCTH, 9 — nobkoBHH 6yropok; 10 — cenammmuas xocts; 11 —
cemanvLtHbi Gyrop; 12 — HHXHAT BETEb IOOGKOBOH KocTH; |3 — nomio6Kosas
ayra; 14 — 3anApaTeAbHOe OTBepcTHe; 15 — npaBH# KPeCTIOBO-MOA-
B3OOIIHBIN CycTas; 16 — KpecTell
| — paccToaHHe MeXay AByMA HanGonee yrane HHBIMA TOYKaMK KpbUIbLeB IO~
s3aouMHX KocTel; 1l — paccrosnHe MeXxny ABYMA BEPXHUMH [IEPCIHHMH OC-
tsvu; 111 — momepeyHbiil pasMep BXoa B Manulil Tas; 1V — xocoit pasmep
#xola B Manuif Tas

MEXIY OOEHMM BEpXHHMH fICPEIHHMMU TIOABIZOIIHKIMM OCTAMH ¥
KEHIINH COCTaBageT 25—27 cM, ¥ MyXuHH — 22—23 cM. Bepxuad
anepTypa (OTBEpPCTHE) KEHCKOTO MAIOro Tasa lIMpe, MMeeT GopMy
NOMepeYHOro oBana, ¥ MyX4HH 3TO OTBEPCTHE UMEET BHI MTPOAONE-
Horo opana. OCHOBHBIE pa3Mephl MRJIOTO Ta3a NpHUBeIcHb! B TabN. 7.
MpsaMoit pasmep (IMaMeTp) BEPXHEHR alepTYPH Maloro Tasa — 3TO
PACCTOSTHHE MEXIY MEICOM M BEpXHUM KpaeM cuMbusa. [Ipamoi pas-
Mep HUXHell aneprypH SIBIACTCA PacCTOAHHEM MEXAY BEPXYIUIKOiA
KOTYHKA ¥ HHXHHM KpaeM Jobkosoro ciMdusa. [lonepeunbit xua-
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METP BEPXHEHl amepTyphl COCTABIZET PACCTOAHHE MEXIY TOYKaMM
HauOoee YIANCHHBIMH OT NMOTPAHHAYHOR JTMHUH U pacnunoxeuﬂum;
CTIpaBa H cneBa oT Hee. [TonepeuHbift pasMep — 3TO PacCTOSHNE MEXAY
BHYTPCHHUME KpasMU CefamuIMHBIX 6yrpoB. Kocoil anamerp sepx-
HeH anepTyphl ABIAETCA PACCTOAHHEM MEXAY KPeCTLOBO-ITONBITOLI~
HBIM CYCTaBOM, C OOHOL CTOPOHBI, H HOUB3TONIHO-T06KOBEIM BO3-
BBIIIEHHEM, ¢ APYroii.

TaksM 00Opa3oM, OTIIMYMST KEHCKOTO Ta3a 3aKMOYaloTCH B €ro 66/1b-

IIMX pa3Mepax, B TOM MHCHNe H HIDKHEH aleprypel. DTO CBA3AHO C .

GYHKIHSIMH Ta3a — BMECTHIIMIIA PAa3BHBAIOILETOCH B MATKe mioa. Bo

BpeMs1 POZIOB TU10A MOKUAAET NONCCTb MAaTKK 4epe3 HIDKHION anepry-
pY Taza.

Ta6nuua 7
Paimepnl Masore TA3a ¥ Kenmmn (K) H Myxvun (M)

PaaMephl, ¢M
Aneprypa
MAJIOTO Tasa npAMOi KOCOil OTIC PEYHbLA
X M X M * M
Bepxunas 11,0 10,5 12,0 12,0 13,0 12,5
Huxnas 9.5 7.5 — — 11,0 8,0

Ta3 HoBopoxaeHHOTO peGeHKa HMEET BOPOHKOOOpasHylo GopMmy.
Ero nepemHesamruii pasMep Goablme MONEPEYHOro, MBIC BhHIpaXeH
cmabo, BEPXHSS aNepTYPa HMEET OKPYIIYIO hopMY, TTOAB3IOLIHAA KOCTh
pacnionoxeHa Gonee BepTHKaNbHO. [Tocne poxaeHUs dopma H pazme-
PBI T233 MNOCTETICHHO U3MeHAIoTeA. CelanuiinHble 6YTPEL OTOABATAIOTCA
B CTOPOHEI, MaJIbiii Ta3 MPHHAMAET UWIMHAPUYECKYIO dopmy. Buict-
PbIil POCT Ta3a MPOHCXOANT B MEPHOL IYOJOBOTO CO3PEBAHYS.

Cycrasul cBoGonnoii YacTH HuXueii kKomeunoctn. T a3 o-
Genpeu HH# cycra 00pa3oBaH roJIOBKO#H GeApeHHOIN KOCTH M ITy-
GOKOM cycTaBHO! BIagMHON T230BOH KocTH. CYCTaB IIAPOBHAHEILN
MHOrOOCHBIH, HMEET ISITh MOLHBIX CBS30K, YETHIPE U3 KOTOPBIX yx-’
PEILISIIOT CYCTaBHYIO KallCyly M OrpaHMYWBAIOT pa3Max JABUXEHUH, a
MATAA HAXOMMTCH BHYTPM CYCTABA W NPUKPEILAETCS K AMKE NoJIOBKH
GenpeHHOM KOCTH. Tazo6eapeHNBIN CYCTaB MOXET TPOU3BOIHTD BOK-
pyT dpoHTATHHOR OCH crubaHuWe (ABHXEeHUe Geapa Bnepen), BOKPYF
CArHTTA/ILHOM OCH TIPHBERCHHUE W OTBENICHHE, a TAKXKE TIOBOPOTH BHYTDD
H KHApYXH, BpallcHHE BOKPYT MPONOABHONH OCH.

KonenH B cycTas ABIsieTCa CaMbiM KPYITHBIM CYCTABOM B TElle

4enoBeKka. B o0pa3oBaHuN KOJACHHOTO CYCTABA YYACTBYIOT MBIILICTKH
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HICKHEro (AMCTANBHOTO) 3NHbu3a GeapeHHOH KOCTH, BEPXHHE CyC-
TaBHEIC MOBEPXHOCTH GosblIeGepUOBOM KOCTH, @ TAKKe 3alHAA 110-
BEPXHOCTh HAJKOJICHHUKA. BHYTPH CycTaBa MMEIOTCA CPAlUCHHBIC C
CYCTABHON KAICy0# ABa MOXYNYHHOM ¢$HOpMBEI MECHUCKA — MeTHATb-
HHIT W NaTepaibHBIN, KOTOpHIE CTIAKHMEBAIOT HECOOTBETCTBHE CyCTaB-
HBIX TIOBEPXHOCTEH couNeHOmuxXcs KocTel, Karcysna KoleHHOro cy-
CTaBa M CaM CYCTAB YKpeIUIEHHI MHOTOYHCJICHHBIMH NPOYHBIMH
CBS3KaMM, KOTOPHE HE TOJBKO HaITPaBIsAIoT, HO U OTPaHHYUBAIOT LBU-
XEHH#, IPUIAIOT YCTONIMBOCTb CYCTaBy NPH X0AbGe U CTOAHUM. B Ko-
NIEHHOM CYCTaBe COBEpINAtoTeA crubanie W pasrHGaHue roleHu {BOK-
pyr poHTANBHON OCH), a TaKXe BpallaTe/lbHHE ABWXCHU: {npn
COTHYTO! TOJIEHH — BOKDYT TIPONONBHOM OCH).

KocTH rojieHd COeJHHEHDI P NOMOIIM ME XX KOCTHOMH ne-
pPeNOHKY # IBYX MAIONOABMXHHX ME€XOepUOBHX CyC-
T a B © B, 0O6pa3OBaHHBIX CYCTABHEIMHM [TOBEPXHOCTAMM BEPXHUX H HIDK-
Hpux snndusos GonpmeSepnosoll ¥ ManobeplUOBOH KOCTEH M
MIOAKPEIUTEHABIX TTEPEAHMMY W 3ATHUMU MEXKOEPILOBLIMH CBA3KAMHU.

TONMeHOCTONHEH CYCTaB COSIWHSICT KOCTH MOJIEHH CO
CTOTOH. DTO TUIIHYHOE GIOKOBHIHOE COWICHEHHE, NMEIOLIICE TOMLKO
O0MY OCh BPalIEeHHS — LIOTIEPEYHYIO (dbpoHTanpHyio). O0pa3oBaH cyc-
TAB HIKHEH CYCTABHOM MOBEPXHOCTBIO M1 MEIWATILHOMN JIOALDKKOH Gone-
webepLuoBoil KOCTH, CYCTaBHOM NMOBEPXHOCTHIO narepanbHOHR HOAbIXK-
KY MAJTOGEpLOBOi KOCTH, a TAKXKE BepXHE# H GOKOBbIMY CYCTaBHBIMH
ITOBEPXHOCTAMH TapaHHOH XocTH cromsl. [IpH 3TOM MéanansHad H
naTepabHasi JIOABDKKM ABYX KOCTEH roflecHH B BULE BHJIKH OXBATBIBA-
10T BJIOK TapaHKol KocTH. CycTaBHas Kancyna o 60KaM YKpemieHa
[IPOYHBIMU CBS3KAMH.

HyxHes NOBEPXHOCTh TAPAHHOM KOCTH YYacTBYeT B 06pa3oBaHH
CYCTAaBOB C NATOYHOM KOCTBIO (moaTapaHHLH N CYCTaB)KC
AaObeBHOHOH (TAPAHHO-NATOYHC-IAAbEBH A Bl cyc-
raB). KocTH NipearniocHB 00pasyloT Takke MATOYHO-KY 6 o-
RUAHBIH WU KIMHOBUAHOJIAABEBHAHBH CYCTaBhBL
Bce cycTaBhl, 00pa3oBaHHbIE KOCTAMH MPEAIUTIOCHH H YKPCTUICHHBIC
TBUIBHBIMH, MOAB3IONTHBIMHA W MEXKOCTHEIMH CBSI3KaMH, MallOTION-
sroKHmBIE. JIMCcTANBHbIH Pl KOCTEH MPEaTIOCHb! (KYOOBHAHSIC H K-
NOBHAHDBIE) 06Pa3yIOT ¢ TATHIO KOCTAMM IUTIOCHBI MAalONOABIXHEIC
NpeXNNICHENMIWCHEeBHE CYCTAaBhL

MniwocraedaNlaHTIOBBIE CYCTaBhl HMEIOT IAPOBALHYIO
bopMy. OHE YKperneHbl NONOUIBEHHHMH H GOKOBBIMY CBA3KAML. Iloz-
AHXHOCTH 3THX CYCTAaBOB HeBEHKA. OHU BHMOAHAOT cribanue v pas-
rubanue, a TaKKe HeGoIbLIoe OTBEACHHE H NPUBCACHUE. Mex o a-
NaHTOBBE CYCTAaBHE HMEIOT GIoKOBHIHYIO GOPMY H TONLKO
OIHY OCh BPalllEHUs — [IOTEPEUHYIO, BOKPYT KOTOPOH BOIMOXHB CTH-
GaHue ¥ pasrudaHHe agbUEB CTOTHL.
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KocTH cromel, coensnHeH-
HBEIE MANOIIOABHKHEIMU CyCTa-
BAMH M YKPeTUIEHHHE TOJCTHI-

TOM YHCEEe MOWHOW ANMHHOMR
HoOoMBEHHOW CBR3KOIH CTONH,
MpUCTTOCOHIEHEL LA BBNOAHE-
Hus QYHKLHH ONOPE K Nepe-
asixenus. KoctH BmecTe ¢ co-
SAHHAKIINMY KX CYCTaBaMH
00pa3yioT BHINYKIbIE KBEpPXY

ceodoe cmonwt (puc, 29). Bri-
JenAT NITh NPOAONBKBIX CBO-
AOB CTOIIBl, COOTBETCTBYIOLLIAX
[IATH MSICTHBIM KOCTAM, M OAMH
b nomnepedHkiit ¢ceoa. [Ipoaons-
HBI¢ CBOABI ONMUPAKTCA Ha
TATOYHENL 6yrop ¢3alu M To-
JIOBKH IIICCHEBBIX KOCTEH cre-
pezn. [Ipy onope Ha 3TH TOYKH
CcTOoNa, HMeEWIlasd CBOIYATYID
KOHCTPYKLMIO, 10A AeHCTBU-
€M CHJIEL TAXECTH TIPYXKHHUT,
CITIAXNBACT TOMYKH MPH XO4b~
Oe u Oere.

VKpeneHb CBOABL TAK Ha-
3LIBACMBIMI 3aTAXKaMU CBO-
IOB cTOomH. CBA3KH SIBAAIOTCH RACCUBHBIMU 3AMANCKAMU CMONY, a
MBIIILB, AeHCTBYIOIMHE HA CTOMY, BHITIONKAIOT POAL €€ GKMusHbX
3amaxcex.

Puc. 29. Cpoapl cTonel:
A — cXeMa TpoJoAbHOro (BTOporo) CBo-
IJa cTombl: 1 — MATOYHas KOCTh; 2 — Ta-
paHHas? KOCTb, 3 — NagbeBUAHAA KOCTE;
4 — NpoMeXyTOouHad KITHHOBHIHAA
KOCTh, 5 — BTOpas ILUIIOCHEBasA KOCTD;
6 — ¢ananrn naneueB, B — cxema mo-
nepeyHoro ceoaa cromml; I—V — morme-
peuHbili pacnui MACHEBHX KocTel

Pa3BATHE W BO3DACTHBIC OCOOCHHOCTH CKelleTA KoHeYHOCTeH

Bce KocTH KOHEUYHOCTEI, 32 HCKIIOYEHHEM KITIOYHLL, KOTOPRIE pa3-
BUBAIOTCA Ha OCHOBE COSHMHWTENBHONK TKAHH, TIPOXOMAT TPH CTAIHH
PasBHTHA: COCAHHHTENbHOTKAHHYIO, XPAIIEBYI0 M KOCTHYIO.

TMpoiecc OKOCTEHEHHA B KMIOYNIE HAYMHAETCA Ha 6-il Hexenre
SMOPHOHANBHOTO Pa3BUTHH M IOYTH IOJHOCTHIO 3aKAHYHBaeTCAd K
MOMEHTY POXACHHA.

B anadusax TpybUaTHX KOCTEll NEPBEIE TOYKH OKOCTEHEeHUs (fep-

BUYELIE)} TIOABIAOTCA B KOHUE 2-TO — B Hadale 3-ro MecAua BHYT-
pUYTPOGHOTO passuThst, B 3nudusax n amodusax (Gyrpax) — nocne
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MK H IIPOYMHEIMH CBA3KaMH, B °

A¥Yrd, NONyYHBINIAEC HA3BAHHE -

poxaeHus. Jinib HeKoTopbie 2midu3bl HAUHHAIOT OKOCTCHEBATh He-
3agoaroe Ao poxiaeHuA. Cpactanue 3nudH30B ¢ fnadu3aMK, Kak npa-
BHJIO, TIpoMcXoInT B 13—15 JieT, npHueM y Aesodyek Ha 1—2 roaa
paHbIIE, YeM Y MalbYHKOB.

B KOCTAX 3aI4¢Th#l TOYKH OKOCTEHSHHS TOABRISIOTCA MOCHEe poXie-
HUA: B TOJOBYATOI Ha TMEepBOM TOdY XXW3HH, B KPIOYUKOBHIHOA — B
KOHIIE IIEPBOTO — B Hauaje BTOPOFO rojia, a B OCTANbHLIX — B IICPHOL
or 2 no 11 ner. :

B kocTsX Nofgca HUXHUX KOHEYHOCTel (MoAB3NOIIHOM, ceAaNlHIl-
HOM K NIOGKOBOH) TOUKM OKOCTEHEHWS TIOABISIOTCA B MEPHOA OT 3,5
A0 5,5 mecsiiieB BHYTPHYTPOGHOTO pa3puTHs. CpacTaHHE BCEX TPEX KO-
CTel B Ta30BYIO KOCTh MPOMCXomuT B 12— 15 net.

B KOCTSIX RPEATUIIOCHH ([IATOYHO#M, TapaHHO# H KyO0oBHIHOR) TOU-
KM OKOCTEHEHWS MOSBJISIOTCA A0 POXIAEHHUSA (Ha 5—9-M MecsiLie BHYT-
pUYTPOOHOW XH3ku). B nanpeBurHOl, KyOOBHAHON H KIHHOBHIHOM
KOCTSX TOYKH OKOCTEHCHHA MOABIAIOTCS B MEPHON OT 3 MEC nocme
poxaeHns Ao 5 aer. OcTaNbHbie (BTOPUYHEIE) TOYKH OKOCTEHEHUS 00~
PA3YIOTCA MOCHE POXKACHIA.

PaseETHE CHHOBUAABHBIX COSAMHEHMH (CYCTABOB) KauMHaeTrcd Ha
6-if Hegene SMOPHOHAILHOTO pasBUTHA. CyCTaBHBIC KancynH (cycTa-
BOB) HOBOPOXIEHHOTO TYr0 HATAHYTHI, OONBIIHHCTBO CBA3OK eLle
He chopmuposanock. Hanbosiee HHTCHCHBHO PasBHTHE CYCTABOB H
CBA30K IPOHCXOIHT B BO3pacTe A0 2—3 JIET, YTO CBA3aHO ¢ Hapacra-
HWEM JABUTATEABHON aKTMBHOCTH peGenka. ¥ neteil 3~8 mer pasMax
JBHXEHHII BO BCEX CYCTaBaX YBEJIMIMBAETCH, OJHOBPEMEHHO YCKO-
pAeTCa TIpoLece KoJLTaTeHM3alHK GHOpo3Hoi MeMOpaHH CYCTABHEIX
Karmcys, cpa3ok. OopMupoBaHHE CYCTABHBIX NOBEPXHOCTEN, Karicy
M CBSI30K 3aBepilliaercs B OCHOBHOM B IOAPOCTKOBOM Bospacre (13—
16 neT).

V HOBOPOXIESHHBIX AeTell HMXHHEe KOHCUHOCTH pactyT OnicTpee,
M OHY CTAHOBATCA WIHMHHee BepXxHMx. HaubGonbinadg cKopocTh pocTa
HIXHHX KOHEUHOoCTell OTMEeUYEHa ¥ MATBYHKOR B 12-—15 ner. ¥ gepo-
YK YBEJHYEHHE JIHHH HOF NMPOUCXOINUT B Bo3pacte 13—14 jer.

B nocTHATAIBHOM OHTOreHese uaMeHeHKe (POPMEL B pa3MEpoB Tasa
MPOUCKOANT IION BAMSTHHEM CHJIBI TSKECTH Teja, OpraHoB OplotiHoi
NOJIOCTH, NOA BO3AcHCTBUEM MBILIL, 4 TAKXKe TMOX BANTHUCM IIONO-
BbIX TOPMOHOB. B pesybTaTe 3THX pa3HOOOPasHHX BO3AeHCTBUH YBe-
JTUYHBAETCH TIepeaHEe3agHHI pasMep Tasa (¢ 2,7 ¢M ¥ HOBOPOXASH-
woro oo 9,5 cM B 12 ner). BospacTaer Takke IOMNEPEYHHI pa3Mep
1233, KOTOPHII B 13—14 Jer cTAHOBUTCA TAKMM Xe, KaK ¥ B3POCITBIX.
PaizHvua B (popmMe Ta3a ¥ MATEYUKOB H OEBOYEK CTAHOBHUTCA 3aMeT-
1o# nocne 9 ger. ¥ MansuukoB Ta3 Goree BEICOKUH U bonee y3kui,
'ieM ¥V AEBOYEK.
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Bonpoce A%8 NOBTOPEHMA H CAMOKOHTpOA4:

1. HazoBHTe 0COBEHHOCTH B CTPOEHRH KOCTEH HHXHHX KOHCUHOCTSH, OT-
UAOLINE NX OT aHATOTHYHBIX KOcTell BepXHUX KOHEYHOCTEH.

2. HazoBNTe COSIHHCHEA KoCTel, YJacTBYIOIMX B 00pasOBaHHH KOCTHOTO
Tasa.

3. Ha30BMTe CTEHKH H TPAHHLH O0OMBUIOT0 H MANIOTO Ta3d.

4, MepeuncuTe AHATOMHYECKHE 0COGEHHOCTH, OTTHYAKOIINE XEHCKHA Ta3

OT MYKCKOTO.
5. Kaxne ocoGeHHOCTH CTPOSHA Ta306eApeHHOTO CYCTABaA OTpaHHYHBAIOT
pa3Max JBHEKeHHH B HEM?

6. Kakue aHATOMHYECKHE CTPYKTYPH KONEHHOTO CycTaBa npuaaior ¢My . M

YCTOHYHBOCTE IPH CTOSHHUA H Xoanbe?

7. VEaXHTE, KAKNE KOCTH HIDKHEeH KOHEYHOCTH HMEIOT ToabikKH. Kax a1H
JIOABDKKH HA3LIBAIOTCA M ¢ KAKHMY KOCTAMH OHH 0GpasyloT cycran?

8. Kakue cpolis! cTONH BH 3HaeTe? KakHe (yHKUKUM BHITOAHSIOT CBOMB
CTOTEL?

MBIIMEYHAA CUCTEMA

Crpoenne H YHKIMH CEEJCTHBIX MBINII

CkeNeTHHE MEIIILEI ABIAIOTCA AKTHBHOM 4acThio OIOPHO-ABHIa-
TesnibHOTO annapata. [TOCTpOoeHR 3TH MBI U3 TTOTIEPEUHOTIONOCa-
THIX (MCUEPYESHHBIX) MBIUIEYHBIX BOJOKOH, MHBIILEI ITPHKPENAAIOTCA
K KOCTSIM CKEleTa H TMPH CBOEM COKpalieHHN (YKOPOYEHHH) MPHEBO-
ISIT KOCTHBIE PhlYalrd B ABIKeHHE. MEBIIIbl yAePXBBAIOT TTOJOXEHHE
TeJla M ero 4acTell B MPOCTPAHCTBE, NMEPEMEINAIOT KOCTHBIE PHYATH
upH xompde, Gere ¥ IPYFHX NBIKCHHSX, BRIMOMHAIOT XKeBaTeIbHbIE,
TNOTATCABHBIC W ASIXaTeNbHEIE ABIKCHHSA, YIACTBYIOT B apTHKYIA-
IHMHA pesi H MHMHKE, BRIPaGaTHIBAIOT TEIuIo.

B Tele 4eIOBEKA HACUMTHIBAETCA OKOAO 600 MEIILL, OONBIMIMHCTBO
M3 KOTOpRIX MapHbe, Macca cKeJIeTHBIX MBIIILL ¥ B3POC/I0Tr0 YeNoBeKa
aoctaraer 30—40 % maccnl Tena. ¥ HOBOPOXACHHEIX M IEeTei Ha JOMI0
MBI MPHXOIHTCA no 20—25 % MaccH Teia. B moxwunom m crapye-
CKOM BO3pacTe Macca MbILICUHON TKaHH He mpepbimaer 20—30 %.

Kaxaas MBIIILA COCTOUT H3 GONBIHOTO YHCIA MBIIICIHELIX BOJIOKOH.
Kaxaoe BOJIOKHO HMEET TOHKYIO O0ONOuKY — I#OoMuo3LUE, 00paso-
BaHHBIN HeBGONBIIHM KOJTHYECTEOM COSIUHUTEIBHOTKAHHLIX BOJIOKOH.
TIy4KHM MBIIIEYHEIX BOJIOKOH OKPYXXEHH PHIXION BOTOKHHCTON coenn-
HHTEJIbHOH TKAHSLIO, MTOSYYHBIIEH HA3BAHWUE GHYMIPEHHEZ0 NEPUMUSUR,
KOTOPBIii OTAENseT MBILIEYHBIE YUK APYT oT Opyra. CHApyXH MBITI-
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f1la TAKKe MMeeT TOHKYIO COSAMHUTCNBHOTKAHHYIO ODONOUKY — Ha-
PYJYCHBUE Repumuszii, TeCHO CPAWMEHHBE C sHYmMpeHruM ReEpUMUIUEM,
NPOHUKAKAIHMH BHYTPb MBIUILEL TYYKAMHM COCIHHWTENBHOTKAHHEIX
30N0KOH. CoeIHHUTEILHOTKAHHDIE BONIOKHA, CKPYXAIOUINE MEILICY-
1IbI¢ BOJIOKHA ¥ MX TYYKH, BHIXOAS 3a Npelcabl MBUIIIE, o0pa3yioT
CYXOXKHITHE.

B Kaxmoii MBIlIilI¢ Pa3BeTRAACTCHA OONBIIOS YUCTO KPOBEHOCHRIX CO-
CYIOB, MO KOTOPHIM KPOBb NPHHOCHT K MBIIICYHBIM BOMOKHAM IMTA-
TeJIbHEE BELUECTBA 1 KHCIOPO, 4 YHOCHT IMPOAYKTEL 00MEHA BELUEeCTB.
HCTOYHMKOM DHEPTHH A MBIIHEYHBIX BONOKOH SIRIACTCH TJIHKOTeH.
B npolecce ero paculen/ieHHA BripabaTeiBaeTca aneHo3HHTPHboChOp-
Has kEenoTa (AT®), HCmonep3yeMas Al MBULICYHOTC COKpAaILCHHS.
HepBH, BXOAAIIME B MBIIILY, COASPXKAT YYBCTBUTCNBLHHE M IBMTA-
TeJbHBIE BOJAOKHA.

CkeneTHBE MBIIUB 00/1aZal0T TAKHMH CBOHCTBAMH, KaKk BO30Y-
JHMOCTB, NIPOBOTHMOCTh U COKPATUMOCTE. MEILUB cNOCOOHH Moa
BIMAHMEM HEPBHHX MMIIYILCOB BO3OVKIATBCS, NTPUXOLNHTh B pafo-
uee (OeaTenbHoOe) cocTosHMe. Tlpn sToM BO3OYXacHHE OHCTpO pac-
npocrpaHgeTcs {MPOBOIWTCA) OT HEPBHBIX OKOHYAHHIA (3¢ (]eKTOPOB)
/IO COKPATHTEJIBKEIX CTPYKTYP — MBIICYHEIX BOJOKOH. B pesyabrare
MBILILA COKPALLACTCS, YKOPaYHBAESTCA, NPUBOAKNT B IBHXCHEE KOCT-
HBI¢ PBIMATH.

Y MBILILL PA3THYAIOT COKPATUTEIBHYIO YACTE (6piowK o), NOCTPOEH-
HYIO H3 MONEePeYHONOAOCATHX MBIIIEYHRX BOIOKOH, H CYXOXXHUNBHEIS
KOHUHB {Cyxoxcuaus), KOTOphe APHKPEIUIAICTCA K KOCTAM CKE/IeTa.
Y HEKOTOPHX MBILUL CYXOXWIHA BOACTAIOTCA B KOXY (MAMHYECKHE
MBILULB ), OIPUKPENNSIOTCA K ITA3HOMY AOMOKY UIIHA K COCCAHUM MbIlll-
1M (Y MBI, TPOMEXHOCTH ). O0pa3oBaHpl CYXOXRWINS U3 0P opMIeH-
108 TUTOTHOH BRONOKHUCTOH COSAHHUTENLHOW TKAHH W OTIHYAKTCA
OONBIIOH MPOYHOCTHIO. ¥ MBI, PACTIONOXEHHbIX HA KOHCUHOCTSIX,
CYXOXKHIHA Y3KAE M JUTMHHBIE. MHOTHE IEHTOBUAHLIE MBI UMEIOT
IUHPOKHE CYXOXKWIWSA, NONYYHBLINE HAIBAHHE ANTOHEBP O3 OB,

Knaccupueamus CKeNeTHBIX MBI

B HacTosmiee BpeMsA MbIIIEI KNACCHOULIHPYIOT C yueToM nX ¢op-
MH, CTPOSHHS, PACTIONOXEHHA H (DYHKLUUH.

®opma mpmmn. Hanbonee 4acTo BeTpevaloTes MBILLLBI BepeTeHO00-
PasHBIE W NeHTOBHAHLE (puc. 30). BepereHooGpasHbie MEILILIBI pacio-
IAraloTCs MPeHMYILECTBEHHO Ha KOHSUHOCTAX, Fe¢ OHK ACHCTBYIOT Ha
AMMHHBE KOCTHHC priYary. JICHTOBHAHEE MBILILEL HMEIOT Pa3TNYHYIO
INHPHHY, OHH OGBEMHO YYACTRYKOT B 0Gpa30BaHUM CTEHOK TYJIOBHINA,
Opromsoli, rpyaHoi nojgocteil. BepereHooOGpasHbie MBILHIIL MOTYT
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HMETD JBa GPIOLIKA, pasAeicHHBIE TIPOMEXYTOUHBM CYXOXIUTHEM (IBY-

OplolHass MHIOIA), ABE, TPH H JAaKe YeTHIpE HAYaNbHLIE 4acTH —
20n06Ku (IBYTTIABHE, TPEXIJIABble, YeThIpEXTIaBas MbIIN). Pasmuda-
10T MBIUIIH ETHHHRIE ¥ KOPOTKHE, PAMEBIC H KOCHIE, KPYIJILIC H KBAl-
pAaTHLIE.

KisccndBKAHN MR
Popma CTtpoeHHe PacronoxeHue Oyukuna
(HanpapieHHe
MEIETHRX
BOMOKOH)

BepereHo- OaHONepUCTRIC MoeepxHocTHHe CrabGarenu

ofpa3HEIe
JlenroeuaHee  JABynepucToie Cny6oxwue Pazrmbaremmn
Koporkue Muoronepucteie  FIpaMbie TpueonAmmnue
JHHHHE Kpyroene Kocele OTpoaamme

(KoJbLe-
obpa3Hrie)
Mluporre Cxumarean
(chrHKTEpE)

PombGoBHIHEIE Bpamarenu
IybuaThie TMoaunMarcune
Kpyrakie
KeagpaTHbie Onycxamimme
JByrnasbie, .
TpeX-, YeThHl-
pexrnabbie
JAByOploliHHe

Crpoenme mbinim. MBIHIIE MOTYT UMETH IIEPHCTOE CTPOCHHE, KOT-
Jia MBILOeYHbIe OYIKH NPHKPEIUIIOTCA K. CYXOXUNHKIO ¢ OOHOM, IBYX
AH HECKOJIBKHX CTOPOH. DTO ONHOMNEPHCTHE, ABYTIEPUCTHIE, MHOTO-
MepACThie MBIbl. TlepHcThie MBLIIB TOCTPOSHR U3 GOMBLIOTO KO-
JIMYECTBA KOPOTKHX MBIIIETHHX TYYKOB, OOMANaloT 3HAYHUTENLHOH
curoit. Bro cuibhbie Mot OIHAKO OHM COCOGHH COKpaUIaThCH
NI Ha HeGonbly 1ANHY. B To Xe BpeMs MBIINE] ¢ TapaIeTb-
HBIM PacToNoXeHHeM JIAHHMX MEBIIISYHBIX TYYKOB He OUEHDb CHITh-
Hbie, HO OHH CNIOCOOHH YKOpaIuBarhcs iAo 50 % cpoei LIMHEL. D10
A0BKUE MbUH, OHH AMEIOTCH TaM, Ille ABMXEHHWA BHIOJHSAKOTCA C
GO/IbILMM PasMaxoM.
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Puc. 30. ®opma MBI
1 — BeperenooOpasHad; 2 — JNEHTOBMAHAS, 3 — ABYODIOLIHANA; 4 — ABYTNIABAS,
5 — opmHomepHcTas; & -- ABymepucTad; 7 — WMpoKast; 8 — CKHMMATEIE
(chunkrep)

Ilo BhimosHAeMoOlt (QYHKIKH, 2 TAaKXe IO ACHCTBHIO HA CYCTABHI
BHICJAIOT MHIIIH-CTHOATEIH W pa3srHOaTend, MPUBOIALINE N OTBO-
AAIIAe, CXNMaTenH (CPHAKTEPH) H PacIIHPUTENH. Pa3nruaior Mbill-
UbI 10 HX PACIIONIOXEHHIO B TENE Y€I0BEKA: [IOBEPXHOCTHLIE H ITy6O-
KHe, TaTepalbHbBIe N MEOHAILHHE, IepeIHe U 3aIHue.

Bcnomorarenbabie anmmapaTs MBIl

CPROH (DYHKIIMHM MBINIIB BHIIOJHAIOT ¢ IOMOHIBIO BCROMOTATENE-
HHX aIllTapaToR, K KOTOPHMM OTHOCATCA dbaci, GHOposHEIE H KOCT-
HO-(pHOpO3HEIE KaHAH, CHHOBHAIbHBIC BJIATATNING M CHHOBHANLHBIE
(CTH3HCTEIE) CYMKH, a TAKXe OJI0KH.

@acoEr — 9TO COETUHHTETbHOTKAHHEIE YeXTH MBI, OHM pasne-
JISEOT MBI, o0pasysd MBIHEYHHE TIEPeropoNKkH, YCTPAHAIOT Tpe-
HHE MBI OQHA © pyTyo (puc. 31). TipH KpOBOMATHAHAAX, TIPOPHIEE
THOHHHMKA B CTOPOHY MR Gacilii OrpaHHYHBAIOT PACIPOCTPAHE-
HHe KPOBH, I'HOA 3a Ipefein dacuuaisHoro yexna. Buimensior dgac-
UHH cobcmeennbie, ROBEPXHOCMENE, ZAy0oKle.

CobcTBeHHBIE PacuKl o6pasyioT COCOHHHTENBHOTKAHHEIH 4exoi
g Kaxnoit Munmiel. IToeepxHoCTHEE (acliii HMOKPRIBAIOT CBEPXY
TPYIINIH MBI, A TIy0oKHe GacliiM pacnoaraloTcsd MeXRy TIyOoKu-
MH H ITIOBEDXHOCTHBIMH MEIIILAMH, OTAE/SIA HX APYT OT ApYra.
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Puc. 31. Kocrdo-dacuvanbHaie BIAraTHiia MBITILL
HHXXHell TpeTH npaeoroe Genpa:
1 - wupokad thacuma Gexpa; 2 — dacuManbHOe BIAFAIHILE MBLIL-cTUOaTe-
neif; 3 — GeApeHHad KOCTh; 4 — CeRANUIIHEIN HepB; 5 — GeapeHHHE apTepHs
M BeHa; 6 — (aciHansHOE BAATANHIUE OPTHAXHOM MBITINIbY; 7 — MEIHANbH AR
MeXMBIlLIeYHas Tieperopoaka Bempa; 8 — KocTHO-dAcCUWANEHOE BRArajHILe
MBILIL-pasTHOaTenell; 9 — AaTepanbHas MexMbllieUHad Neperopoika Oenpa

B 06nacTH aKTHBHO paboTaIOHIMX CHJIbHBIX MBI (pacLdyd UMEIOT
CYXOXHNBHOE CTPOEHHE, OHHK MOXOXH Ha anoHEBPO3LI LIMPOKHUX MBILLLL,

Kananw (¢puGposanie B KoCcTHO-GHOPO3HBE) UMEIOTCH B TEX MEC-
Tax, rie CYXOXHIHS NePEKHALIBAIOTCA Yepe3 HECKOMBKO CYCTaBOB (Ha
KMCTH, cTONE). CAyKaT KAHANH V1S YAEPXaHHA CYXOXWIHI B onpene-
JIEHHOM TIONOXEHHH TpH COKpalleHUH Muinii, CTeHKH (hnOpOo3HBIX
K4HAJIOB MIOCTPOEHH W3 IIOTHOH BOJOKHUCTOH COEAMHHUTENLHON TKA-
HN. B oGpasoBaHuE KOCTHO-(PHOPO3IHBIX KAHANOB YYACTBYIOT KOCTH.
BHYTpH (HOPO3HEIX KaHAMOB PacNoOJaralgrcsa CHHOBHANBLHHE Blara-
NHINA, YCTPAHAIONIHE TPEHHE CYXOXKHIIHA O CTEHKH KaHana.
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CHHOBHANLEME BAATAIHRA 00pa30RaHEI CHHOBHAIEHOH 000104kl
(MeMOpaHoif), ofHa IIACTHHKA KOTOpPOil BEICTMNIAcT CTEHKH KaHasa,
A APYTasi OKPYKAET CYXOXKWINE M cpacTaercs ¢ HuM. O0e MIaCTHHKH
CPACTAKOTCA CBOMMH KOHIIAMH, 00Pa3syloT 3aMKHYTYIO Y3KYIO IONOCTD,
KOTOpas COAEPXUT HeOONBIIOE KOMMYECTBO XKWIKOCTH (CHHOBHH) K
CMAYMBAET CKOAB3AINHNE OOHA O JPYTYI0 CHHOBHA/ILHBIC ITACTHHKH.

CHHOBRATTBABIE (CAH3ACTEIE) CYMKH BHITIONHAIT (PYHKIUIC, CXOl-
11¥10 ¢ CHHOBHANBHBIMM BIATAMHIUAMK. CYMKH NpeACTaBIAoT coboil
JIMKHYTHIE, HANOIHEHHBIE CHHOBHAJBHOH XHMIKOCTEID WIA CITH3BIO
MELOYKH, PACTIONOXEHHEIC B MECTaX, T CYXOXHIHE MepeXHILIBa-
¢TCA YUepe3 KOCTHEIM BBICTYT UM YePe3 CYXOXWIINE APYTroi MBIIIILEL.

BaokaMM HASBIBAXOT KOCTHEIE BHICTYNEI (MBIILEIKH, HAOMBILLICIKH),
4epes KOTophie NEPEKHIBIBAETCA MbIIEeYHOE cyxoxuive. B pesynbrare
Yroi NPUKPEIVICHHA CYXOXWIMA K KOCTH yBemuuynBaerca. [Tpu atom
RO3pacTaeT CWia JeiCTBHA MBI HA KOCTb.

PaGoTa ¥ cuia MLIHN

MuilWBLl AeACTBYIOT HA KOCTHBIE PBIYarH, NPUBOAAT UX B A8HXKe-
HHe HIW yAepXHBAlOT YacTH TeNa B ONPEACIEHHOM IOIOXEHHWH.
B KaXnoM ABMXEHUM OGBIYHO YMaCTBYET HECKOIBKO MbIuL. MBpir-
11bl, JEHCTEYIOIIHE B ONHOM HaNpaBJICHAH HA3BIBAKOT CHHEpIUCMAMU,
JEHCTBYIOIME B PA3HBIX HATPABICHHIX — GHMAZOHUCIAMY.

Ha xocTH cxeseTa MBIILB! AeHCTBYIOT ¢ ONMpPEeAeNeHHON CHI0i K
BLIOOTHAIOT TIPH TOM paboTy — OuHaMudecKyio Ml CIamu4eckyio.
Npu guHaMuyecKol paboTe KOCTHEIE pHYArd U3MCHAIOT CROE NOMO-
KEHHe, TepeMellaloTcd B mpocTpaHcTee. IIpu craTHyMeckoil pabore
MBIILBEI HATIPATAIOTCS, HO JJIHHA WX HE M3MEHsSeTCH, Telo (WIH ero
'IACTH) VAEPAKHNBAETCA B ONIPeAeIeHHOM HEITOABHXHOM [MOJOXEHHM.
Taxoe cokpallleHHe MBI 623 M3MeHeHUs HX IWHLL Ha3bIBAIOT U30-
wempuueckum coxpaenves. CoKpaleHHe MHIIILE], CONPOBOXARI0-
iueecad M3MEeHEeHHEM ¢e JUIMHEI, HA3LIBAIOT H30MOHUYeCKUM COKpauie-
ftieM.

C yyeToM MECTa TIPHNOXeHHst MBIIIeYHOH CHWIb K KOCTHOMY phl4a-
I'V H OPYTHX HX XapAKTEPUCTHK B GHOMEXaHMKE BELICTSIOT PHIYATH Nep-
BOFO POJIA M PLIYATH BTOPOro nopaaka (puc. 32). ¥ perdara repsoro poga
TOYKA MPHTOXEHHS MBIUEYHON CHIIBI M TOUKA COMPOTHBICHUS (TA-
KeCTh Tena, MAcca Ipy3a) HaxoOATCA TO PasHble CTOPOHLI OT TOYKH
onopH (ot cyctaBa). IIpHMEpOM phivara IepBoro poia MOXET CAYXUTb
rojIoBa, KOTOpad CIIHPASTCs Ha aTNaHT (TOuKa OTopH). TaXecTh rofo-
BEI (ee JuileBast YacTh) HAXOAWTCA MO OHY CTOPOHY OT OCH aTAaHTO-
JATBIIOYHOrO COWJICHSHUSA, a MECTO TIPWIOXEHUA CHIBI 3aThLIOYHBIX
MBI K 3aThUIOYHON KOCTH ~— IO APYTYIO CTOPOHY OT ocH. PaBHOBe-
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Puc. 32. QeficTByA MBI
HAa XOCTHHIE PhiYary:

I

I{ — nepsBEni BUA pbi¥ara BTOporo pofa {(phi-

pofa (perar CKOpOCTH). A — TOYKA OTIOPSHL;
B — Touxa NpwioXkeHHA cunpl; B — Touka
CONPOTARACHUH

cHe TONOBH AOCTHraercd TpH YCIOBHH,
KOTa BpalmAoLMi MOMEHT NpAiaracMol
CWIH (TPOM3BEICHME CHILE 3aTEUTOYHBIX,

MBILIL Ha UIMHY TUIEYa, PABHYIO PaccTo-

I AHHIO OT TOYKH ONOPLIL 10 MECTA MPHIO-

KeHUud CHAbI) OYAET COOTBETCTBOBAThH -

BpPALIAIOWEMY MOMEHTY CHJIbl TAXECTH
mepeaHei YacTH rofossl {NPON3BeACHHE
CWIKL TAKECTH HA OAMHY [11e4a, PaBHYIO

TIPUNOKEHUT TKECTH).

¥V psiuara BToporo pojia M TOUKa TIPH-
JIOXKEHHA MbIIICYHONH CWibl, H TOYKA CO-
fIPOTURACHHA (CHBI TAXECCTH) HAXOUAT-
sl T1I0 OAHY CTOPOHY OT TOYKH OTIOphI (OCH
cycTana). B GHOMExaHHKe BLIIENSIOT IBA
BHMJA pHYara BTOPOTO poda. ¥ NepBOro
BHa pHYara BETOpPOro poja IUe4o Nnpu-

ya conporuBieRHa. HanpuMep, crona
yesopeka. [L1euo MprnokeHHs CRITLI TpeX-
FNaBOi MBIIINIE TOJICHH (PacCTOAHHE OT

Yya MPHIOXEHUA CAJTBI TSLKECTH Tesa {oT
OCH IOJIEHOCTONHOIO CYCTaBa N0 TOYKH
Oonops). B 3TOM peIYare HMeeTCs BEHIHI-
pHILI B ApWaaraeMoil MbLILIEYHOH CHIe
(pblyar NIHHHEE) W OPOUCPHIII B CKOPO-
CTH IepeMelieHUsl CHIBbI TAXECTH Tena
(pe1uar Kopoue). Y BTOpOro BUAA phluara
BTOPOTO pPOAA ILIEYO TPHIOXEHWS MBIMEYHON cuan Oyrer Kopoue
Tleya COMPOTURIEHUS (MPHIOXKEHUA CHABL TsDKecTH). TTnedo ot mok-
TEBOTO CYCTaBa A0 MECTA NPUKPETUICHHS CYXOXKHTUA NBYT/IABOH Mulil-
bi KOpo4Ye, 4¢M PacCTOSHHE OT ITOTO CYCTaBa [0 KHCTH, Tje Haxo-
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1 — priyar nepeEoTO Poja (pPhMAr PABHOBECHA), ;

gar cuanl); 111 — eTopoii BuA ppyara BTOPOro

PACCTOAHHIO OT TOYKH ONMOPLl A0 TOUKH

JIOKEHWA MBILLICUHOH CHNBI ANHHHEE ILe~

AATOTHOTO OYrpa AC TOYKA OMOpH — Io- .
JIOBOK TUIIOCHEBBIX KOCTeH) LTHHHEE [UIe~ |

HMTCA MPUIOXKEHUE CHITHE TAXeCTH. B 3TOM cirydae MMeeTcA BRIMIpBILL
15 CKOPOCTH M pa3Maxe nepeMelleHna KHCTH (AIMHHOE TIIe40) H Ipo-
WIPHII B CHJe, ACHCTBYIOMEH HA KOCTHBIH phIYar (XOpoTkoe [edo
HPITOXEHHA CUBI).

Cuna aelicTBHA MbIIBI OITPEAENAETCA MACCOM (BECOM) TOro Ipy-
W, KOTOPHIH 3Ta MBIILULA MOXET MOAHATE Ha OMPeleieHHYI0 BhICOTY
1PH CBOEM MAKCHMANBLHOM COKPAILIEHHWN. TaKylo CHTY HPHHATO HA3BI -
BaTh HOTBEMHOMN CHION MBIWLEL, fTodsemuas cliasl Mbiitiit 3aBHCHT OT
KONMHYECTBA ¥ TONIHHE €€ MLIHICYHBIX BOJIOKOH, ¥ YeAOBEXA MBIIIEq -
nast cuna coctarnier S—10 xr Ha 1 cM? pu3avonornyeckoro nonepey-
nuka Meimms. nga mopdodyHKUMOHANSHOH XapaKTePHCTUKH MBI
CYWIECTBYET NOHATHE MX aHATOMHYECKOTO M (PH3MONOTHYECKOIO 10-
nepedHHKoB (puc, 33). D HUWIMONOTrWYeCcKkKUM noime-
PEYHMUKOM MBINLUL HA3EIBAKOT CYMMY NONEPESUHOTO CeYSHHS
{inomagei) Bcex MBIINEYHBIX BOJIOKOH JAHHOM MBIIUUBL. AH AT O-
MHYECKHM MNONEPEYHHKOM MBI ABIASTCA BENH-
1iHa ([olMafell) HONMEPeYHoOro ee cedeHns B Hanbogee LIHPOKOM
MECTe. Y MBI ¢ [IPOAONBHO PACNONOKECHHEIMH BOJOKHAMH (JICH-

l 2 3

Puc. 33. AnaroMndeckuii (CcroinHas AMHKA) H PUIHONOTHICCKHIA
(nipepbBACTaN THHMA) TOMEPSTHHKA MbIUIL PAMIHYHOM opMLL
| — NEHTOBHANAA MHILLUA; 2 — BepeTeHeoGpasHad MBIMLA; 3 — ONHOUEPH-
CTas MLILIIA
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TOBMAHOM, BepeTeHOO6Pa3HOil MbIIIL) BENUYMHA AaHATOMHUSCKOTO H
(HH3HONOTNYECKOTO NOTIEPEYHUKOB GynyT oquHakossiMu. [Tpu Koco# |
OpHMEHTAIMH GOJIBILOTO THCITA KOPOTKAX MBUIIGYHEIX ITY4KOB, KaK 3TO
HMEET MECTO Y NIEPHCTHIX MBILIL, (PH3HOMOTUYECKUY MOTICPEUHUK oy-
neT GoJNblle 3HATOMHYECKOTO. .
Bpawarowias cus@ Moiuiib 3aBUCHT HE TONBKO OT €€ duzuonornye- @
CKOLO WIH AHATOMHMYECKOTO NONEPeYHHKA, WM TIOABEMHOM CHIIbL,
HO M OT yIfia TPUKPETUICHAS MBIILH K KOcTH. YeM OOJIBILIE YoM, O
KOTOpHM MBIILIA IPHKPEIUIACTCS K KOCTH, TeM Gonblllee OeiicTBHE
OHA MOXET OKa3aTh Ha 3Ty KOCTh. JLIa yBenHYeHWA yIia npyKpernie- |
HUsS MBI X KOCTH cayXar 670KH.

Mpllmeunslif TOHYC # YTOMICHHE MbITT

Malineanbiii ToAyc. B oKoe KaxXias Mbiluna JeioBeKa HaxoNTCH B |
COCTOSHMH TIOCTOAHHOI'O HelPOH3BONBHOTO COKPAllCHUA — moKyca, |
KOTOpBIi TIOMACPKUBACTCA PEQUICKTOPHO 33 CYET MOCTYNAKMX B |
MBILILY HEPBHBIX MMIIYIBCOB, DTO HeDOoMbiIIoe HANPAKEHHE MBILLIL
HeOOXOMAMO LA TIOJAEPKAHHA UX CTAPTOBOrO COCTOAHHSA, COMPOTHB-
JIEHHs PACTSKEHH IO, TOTOBHOCTH K AEHCTBRIO. JUTNTENbHOE, CYIOPOX-
HOE COKPAILEHHE MBIIILKL, TIPOIOMKAIOWEEC, HECMOTPS Ha NPEKPA- |
[IEeHHE pa3ipaxeHHs, Ha3bIBAIOT KOKMPAKmYpoL.

VYipasnenHe NBHAKEHHEM. CnocobHOCTE XMBOTHEIX, B TOM YHCNEC H|
yenopeKa, MepelBHIaThes W BBIUTOJHATL DasNUUHEIE NCHCTBHA TIOA]
KOHTPOJIEM HEPBHOH CHICTEMbI -— OlHA U3 BaxHeH mux 0ocOGEHHOCTEH, .
OTIHYAIOLIMX XXHBOTHEIX OT pacTehuii. CoKpalLeHre MbIIICUHBX BOMIO~ .
KOH TIPOMCXOAHT NOA BIHSHAEM MMIYILCOB, IPUXOAALIMX U3 IOJIOB- 4
HOTO M CIMHHOTO MO3ra MO HEPBHBIM BONOKHAM (OTPOCTKaM IBMIa- |
TeJIBHBIX HeiipoHoB). CoKpaniadch, MbUNLL yJacTBYIOT B ABHXCHMIX
Tea 1 ero gacTeit. [Tpi 5TOM MBILUIEI HUKOTA HE paboTaloT H30NIHpOo-
BAaHHO, B OAMHOYKY. BEIMONHEHHE JMIOOOro ABKMXEHUA AOCTHTACTCA
CODIACOBAHHBM HEfiCTBHEM TDPYILl MBI, Kak crHbarenchi, Tak H
pasruGatencit. Hanpumep, BEPTMKAILHOE NONOKEHUE TEAA YE/I0BCKA |
oBecne4nBaloT 1o 150 MBlLML _

B 3aBHCHMOCTH OT HANPABJASHHS YCHIUiL, pa3BHBACMBIX MBILIIA~ ¢
MH, HX HPMHATO JEAHTL HA CUHEPTHCTHl U aHTArOHUCTHI. Mbraunn,
KOTOpHIE JEHCTBYIOT Ha CYCTAB B OJJHOM HanpasleHHH (HanpyuMep,
cruGaoT KHCTh), MOJYYIIH HA3BAHUC Mbl-cunepzucmos, MBIII-)
1kl NPOTHUBOMOIOKHOTO ACHCTBUS ABIAIOTCS MUUMKAMU-ARIMALONR -3

cmamu, TIpy KaXI0M IBHXCHHH COKPAIHAIOTCS HE TOJBKO MbILLLIH, |
COBEpLIAIONIKE €70, HO H UX AHTATOMHCTLI, POTUBONEHCTRYIOLIAS,
TSITe W TeM CAMbIM NMPHAZIOLIKME SBHXKEHHIO TOUHOCTE M INJIABHOCTD.]
B Xaxuoil Tpymnie MbIIIL MOXHO BBIACIUTH 24QGHbE Mbiuiybl, Bhl-)
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IOJHAIOBIME 3TO ABUXEHHE, U 6cHoMmozamenbrbie, KOTOPHE YTOY-
IBIOT, «MOJICAHPYIOT» 3TC ABMXEHHE, NPHIAIOT eMy HHEHBHIYANb-
e ocobeHHOCTH.

CKeneTHble MBILUB YENOBEKA CTIOCOOHH COKPAlATHCH, TTOAYH-
1519Ch €ro Bose. Takue ABMXEHUS Ha3bIBAIOT npoussonbismy. JBHxe-
1S 3TOTO TUIIA OTITHYAIOTCS OT pehaekmopruix (Henpou3eoabHmX 06 -
WeeHuil), KOTOPbIE BBINOIHAIOTCS MOMWUMO BOJH uYeloBeka. Ilpm
{IPOM3BONIBHBIX IBHXKCHHSIX HEPBHBIE HMITY/JILCHl K CKEJIETHBIM MBI~
1AM [OCTYNMAIOT H3 ABMTATENBHEX LEHTPOB KOPbl OOABIIOTO MO3ra.
llenpon3BonbHBIE ABMXEHHS YNPABATIOTCH H3 COOTBETCTBYIOLIMX
NCHTPOB CTBOJIA FOJIOBHOIO MO3ra H CIIHHHOTO MO3ra.

MblL¢4HbIE BONOKHA COKPALLAIOTCS TOABKO MO IPHKA3Y ABHTATeNb-
HLIX HElpOHOB. HBUrarenpHblil HEMPOH M eT0 ATWHHBIA OTPOCTOK —
IIKCOH BMECTE C MEILISYHLIMH BOJTOKHAME, DYHKI[HH KOTOPBLIX OH KOH-
1POJTMPYET, HA3BIBAIOT O¢Ueamenvioli edunuyeii.

HcTouHHKOM aKTHBALUH HEHPOHOB NBUTATENEHON 30HB KSPbI 110-
TYIHapUi GONMBIIOTC MO3FA ABMASTCHA 3PUTENBLHAA, CNYXOBAA, KOXHas,
MbllieYHaA WHopMauMs, NOCTYNAKILAA B KOPY OT OPraHoOB YYBCTB.
Ila ocHOBe ee ABUTATEABHASN 30H2 KOPbl (POPMUPYET OCOZHAHHBIH IBU-
1UTENBHBIA aKT.

YromieHHeM Ha3biBalOT BPEMEHHOE MOHWXKcHHE paboTocnocod-
HOCTH, KOTOpasd BOCCTAHABAUBACTCS TIOCHE OTHLIXA. PazBATHE YTOM-
TCHHA B ABUTATEJILHOM aNnNapaTte TIPH LIMTEIbHOM WM HAMPIKeH-
noil pabore 3aBUCHT OT HecKONBEKHMX dakTopos. IIpexne Bcero,
VIOMJIEHUE CBA3AHO C NPOLECCaMH, Pa3sBHBAMOIIMMMCA B HEPBHOM
CHCTEME, B HEPBHEIX LIEHTIPAX, YYACTBYIOIUMX B YNpaRNIeHWH JBHIa-
1¢GTBROR ACATENBHOCTBIO.

Psa MpyWuMH pa3BUTHA YTOMICHHMS CBS3aH ¢ MPOLECCAMHM, MpPOMC-
WOIAHIMMEA B CaMOH MBILLILE. 3TO HAKOTUIEHHE B Hell MpodykToB obMe-
12 {MOJIOYHOR KMCJAOTH W Ap.}, OKA3HBAIONMX YTHETalolIee AcHCTBHE
11 paboTOCTIOCOGHOCTD MBILICYHBIX BOIOKOH M YMEHBUICHHE B HHX
MiIEPTETAIECKHX 3anacoB (TJIHKOIeHa),

CxopocTs pa3BHTHs YTOMICHHS TPH MBIIEYHOH paboTe 3aBHCHUT
OT IBYX nokasaTteseil — oT dN3HYeCcKoit HArpy3KH H OT pUTMa paGo-
Ibt, 1. €. OT YaCTOTh MBILIEYHLIX cokpalteH®i. [TpM yBeTHUYeHHH Ha-
IPY3KH WK [IPH YYAMIEHHH PUTMA MBILUEYHBIX COKPANICHHH YTOMNe-
1He HacTynaer 6sicTpo. MblleyHan pabora JOCTHTAET MAKCHMANLHOTO
VPOBHA TIPH CPEAHHX HArpy3Kax M cpelHHX CKOpOCTAX COKpAllleHH:

 MBILLILL.

Duzuveckoe ymomaenie — HOPMANbHOE DUIHOMOrHYECKOE ABNE-
nue. INocne orapixa pa6oToCcNOCOGHOCTb HE TOABPKO BOCCTAHABIMBA-
vICH, HO H YacTO [IPEBHILUACT MCXOAHBIH ypoBeHB. PaGorocmnocob-
NOCTh ObICTPEE BOCCTAHABIMBAETCS NPH AKTHUBHOM OTIBIXE, YEM TTPH
1IOTTHOM NOKOE,
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Bonpoch ANA MOBTOPeHHS H CAMOKOHTpOAA:

1. Hazoprte GYHKIMM H CBOMCTE2 CKEICTHRIX MEILUILL,

2. Pacckaxmre o Kiaccndukamin Mamuu. Ha yem ona ocHoBaHa?

3. PaccKaxirre 0 BCNOMOTATEABHbIX alNapaTax MHILL, H HX GYHKUMAIX.

4. Kakpe Buapl paboThl METM Be 3HacTe? [IpwBeauTe TTPHMEDH.

5. Y10 HA3LIBAIOT CHIOH MBINILIB, OT Y4€TO 3ABHCHT 3Ta cuia?

6. Haitte aHATOMHICCKYIC W DYHKIHOHAIBHYIO XAPAKTEPUCTHKY PHIATAM
MEepROTO H BTOPOro pofa B GHOMEXaHHKS. '

7. KaKoe COCTOSTHHE MbILIILI HA3HBAIOT MBIIEYHBIM TOHYCOM?

8. B pesynbTaTe 4¢ro MOABAACTCA YTOMICHHE mulin? Kakoil BUI OTABIXE
JYYILE BCETO BOCCTAHABTHBAET NX paborocnocobHocTs? o

Mpinupl TEIA YEeJOBEKAa

B 3aBHCHMOCTH OT PACTIONIOKEHMS B TEIE M IS yIOOCTBA U3YIEHHA
BBUIC/IAIOT MBI TONOBBI, LIEH, TYNOBHILA; MBIMIbLI BEPXHUX H
HWXHAX KOHETHOCTER. '

MpnuIibl, paciioNoXeHHbIE B pa3sHHX 06NACTAX Teda HENOBEKA, HO
TONBKO BBINOMHSIOT paziuyHLEE PYHKIIHN, HO M UMEIOT CBOK ocobeH-
HocTR cTpoenus. Ha KOHEMHOCTSIX ¢ MX JUIMHHBIMA KOCTHBIMH pbida-|
raMH, IPUCHOCOOIEHHBIMH LA TiepEABIDKEeHIs, 3aXBATHBAHUA H YICD-|
KPBAUWA PaiiMYHBIX TPEIMETOB, MBILILB HMEIOT, KaK MpaBuio,
BepeTeHo0bpasHylo (opMy, C TIPOTONBHBIM WM KOCHIM Pacnoioxe-
HHeM MBIIIeVMHBIX BOJMOKOH, Y3KMMM H JUIMHHRIMH CYXOXHITMAMH.
B oGracTn TyJIoBYMILA, B 00pa30BaHBHM €TO CTEHOK, YYacTBYIOT JICHTO-
BH/HBIE MBILILbI ¢ TUHPOKHMH IUIOCKHMH CyXOXUNMAME. Takye min-
POKHE CYXOXH/INA HA3LIBAIOT arnonesposami. B oBJIaCTH TONOBEL XKCBa-
TeILHLIE MBELIIH OIHHM CBOMM KOHIIOM HATHHAIOTCS Ha HEMONBHKHBIX
KOCTAX OCHOBaHMS 4epena, a ApYTHM KOHIIOM TIPHKPEIUISLIOTCA K €AHH-1
CTBEHHOH MOABHXHOM YACTH 4Yeperia — HIDKHeH JemocTh. Mumuye-
CKHe MBILINB HAYMHAIOTCH HA KOCTAX 4Yeperna H TIPHKPEIUIAIoTSA K,
xoxe. [py coxpameHH MUMHYECKUX MBI H3MEHAETCA penhed KOXH
nvua, popMUpyeTca MHMHKA. :

Mupllgs! roJOBR

MpiaIUEl FONOBH B COOTBETCTBHH C HX PACITONMOKCHHEM H byHKUH-
el moapasnenswT Ha JBe TPYTIIH: MHUMHIECKHE MEBILILBE H XCBATCIb-
HBIC MbILIIBL.
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MuMHIecKkHe MBIIIKTM

MuaMEgecKRe MBILLILLI PACTIONATAIOTCH TION KOXEH H IPYIIIMpPYIOTCs
8 BHE CXWMATERSH H PacCUIEPHTEICH BOXPYT pOTOBOIO M HOCOBEIX OT-
BEPCTHIA, TNIASHMIL, HAPYXHOTO CYXOBOrO Mpoxona (puc. 34). Ilosepx-
HOCTHOM (hacil MMMHYECKHE MBIIMIE He HMeloT. HaunHatoresa Mu-
MHUYECKHE MEILIIE HA KOCTAX UEPEla W BIUIETAIOTCH B COEIHHHUTENLHO-
TKaHHY10 OCHOBY KOXH. [1pH cBOeM COKpallleHHH MHEMUIECKHNE MBIUTIIED
CABUTAIOT KOXY, HIMEHAIOT e¢ penbed, ofpasyor aMouKH, Goposabl,
ckiaanku. TakuM obpasoM MBIILLI GOPMHPYIOT CIOKHEE BHPA3HTEb-
Hble ABMXXEHHA JMIA — MAMMKY. MuMHYecxye MBIEMIIB 3aKPHIBAIOT U
OTKPHIBAIOT OTBSPCTHSA, KOTOPBIE OHH OKpyXaioT. PopMUpYIOIIAACA NIPH
3TOM MHMHKA OTPAKAET PazmMIHbIe 3MOLIMOHANBHbLE COCTOHI, 1Te-
pPeXHBaHUA — paloCTb, rope, 60sib M CTHA, BHUMAHUE W Hagexay. Co-
OTBETCTBEHHO DPaCHONOXECHHI0 MHUMHYEeCKHe MhOunei (RapHee) nog-
PasfenoT Ha IPYINEL MBIUNIE CBOJA YE€pPENa; MBIILILI, OKPYXAIOIIHe
FIA3HEBIC IHEMH; MBILIH, OKPYXalomue HO3IpH (OTBEPCTHS HOCA);
MBILILGI, OKPYXAIOLUE OTBEPCTHE PTA; MBIINIE VIEHOH PAKOBHHH.

I PYIIILY MBI, TEJIA Ye0BeKA

MENIE roNoBH:
XKeBaTeNbHbIE MbILUIIKL
MHMHWYECKHEe MBITUL(KE

MEILLA TTPOMEXKHOCTH:
MBIIIE d#adparMer Taza
MBILIUH MOYEIONOBOY AHAD-

Mumrs meH:

NMOBEPXHOCTHHE MBILIE

HAONOABA3LIYHbE MBI

NOANOXBIIEIYHEE MBILILET

ry6oKue MBIIUUB

MbInner TYAOBHILA:

MbIILHEB CIIMHEIL
[TOBCPXHOCTHRIE MBILILE
rnyboxkue MEBITUR
MOA3ATHIOTHEIEC MBI

MBILULE PYIH:
NOBEPXHOCTHHC MBIUITH
rnyboKHe MBbILILE

MBILILE XHBOTA:

MBIUILEL GOKOBLIX CTEHOK XKH-
BOTA

MBIIULE] MepedHei cTeakH
XWBOTA

parMul
MEIIIB BepxHell KOHEYHOCTH:
MEIIIbI [IEYEBOTO 10sCa
MBITIULT CBOGOOHONW YACTH BepX-
HeHM KOHEeYHOCTH:
MBHILILL TieYa
MEIIB TPeanaeybs
MEIOINIW KHCTH
Mpitimiel HWKHEH KOHEYHOCTH:
MBILILET TA30BOTO MOSICA
MRILIITH CBOOOMHON Y4CTH HHXKHEN
KOHEIHOCTH:
MBIIITLL Oeapa
MBILINB TOACHH
MBILIIE CTOME]
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Puc. 34. Mbpiniie! Tonoss W WeH. Bua cnpasa:
] — CyXOXWNBbHHI ULleM {(HalYeperHoi anoneBpo3); 2 — nobHoe OplOIKO

3ATEOYHO-NOGHOH MEILIIEL, 3 — KPYroBas MBIIILA TAAa3a; 4 — MBILINA, TIOA- |

HMMAIOIAA BEPXHIO0 TYGY; 5 — MBIINUA, MOAHHUMAIOMAA YION pTa; 6 — Kpy-

1OBas ML pTa; 7 — Gojbluas CKyNMoBas MblllLa; 8 —— MHIIUA, OMYCKalo- |

11451 HYDKHIOWO TY6Y; 9 — MBILIA, OTYCKAIOIIast YTOA pra; 10 — MBIIMDa CMeXa;

11 — MoaKoXHAs MBIIINA TIeH; 12 — IPYIHHO-KIHOYHYRO-COCUEBHAHAL MBIUILA, -
13 — TpaneuweBUEHAS MBIING; 14 -— 3aAHAA YIIHAA MbIUILA; 15 — 3arulnou- |

HOe GPIOLIKO 3aTBUIOYHO-100HOH MBIIIbL, 16 — BEPXHAS YWHas MBILIUA
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K mututiam c6o0a wepena oTHOCATCA HagdepeTHasA MBIINA ¥ MEITIi-
ua, cMOpHIDBMBaiolian 6poss. Hadvepennas muiuya iMeeT ABa GpiolIKa
(100HOe M 3aTBUIOMHOE) H MeXIY HMMM OGIUHDHBIN HamzdepenHoi
AMOHEBPO3, MPOYHO CpOCIIUHCH ¢ KOXeH BOJIOCHCTOM YacTH TOJIOBEHL.
3aThL10YHOe GPIOLIKO HAYMHASTCA HA 3aTHLUIOYHON KOCTH, JoGHOE
BpiomKo BreTaeTca B Koxy a6a. FIpu cokpalennu to6Horo GpioLika
MOAHHMaIOTCA OPOBH M 00pasylOTCsa TONEpeYHEble CKIIAIKM KOXH 16a
(MMM YAHBICHHUSA, BONMPOCHTENBHOTO BHHMAaHHUA), 3aTHUIOYHOE
GDIOIIKO TAHET BCIO MBIUILY K3a0H, B PE3YIbTaTe PA3CNaXHBAIOTCA
CKIanKH Ha 10y. Mutwya, emopuuearowas 6poesb, HAUWHAETCS Ha HOCO-
BOH YacTH JIOOHO#H KOCTH, BILTeTaeTca B KOXY Gposu. TIpu ABYCTOpOH-
HEM COKPAllEHHH 3TH MBILIL COMUXAKT OpOBH, GOPMHPYIOT MHM
OoNH, cTpaZaHHA, YIPIOMOCTH.

BOKpYT Ta3Hoi IIe/H PaCTIONAraeTCH Kpy206as Mbiuiya zaa3a, 00-
pa3oBaHHasA KPYTOBRIMH ITyIKAMH, OKPYXKAIONIHUMH MMa3sHUIy (Tmasz-
HUYIHASA YaCTh), BIUICTAIOIMMHCA B KOXY BeK (BEKOBas 4aCTb) H APH-
KPEIUIHIOIIUMHCA K CIIE3HOMY MeLUKY (cmesHada 4acth). [Ipu cBoeM
COKpAaILEHUH MBIIELA CMBIKAET BEKH, 3KMYPHBAET I1a3a, Ciiocob-
CTBYET OTTOKY CJIE35l B HOCOCHIC3HHH KaHal.

BokpyT oTBEpCTHIL HOCA HAXOLATCA MUEIRL!, OKDYNCGIOUHE KOCOGHIE
omeepcmus. 3TH MBILULH, CYXHUBAIOILNE HOZAPH, HAYHHAIOTCS Ha ne-
peaHeH NOBEPXHOCTH BepPXHei YEMOCTH H BILIETAKITCS B KPLUIO M XpPsi-
HIEBYIO YacTh CIMMHKH HOCA.

Moiuignt, oxpyxcarougue omsepcmue pma, OGpa30BAHBI TyYKaMH, pac-
NOJIOXKEHHBIME B TOJILE IY0 (C XM M aTe N d M H) ¥ pafHapHO OpH-
CHTHPOBAHHEIMM MO OTHOMIEHWIO K POTOBOM wwead (pac Ll up u-
TeNAMH). OIHU PacCLIUPHUTENIM HAXONATCH BBILIE POTOBOH LIETH
(Mol nodnumarolyue y20a pma u €epxuIow zy0y, a TAKKE CKYA08we
Motutigp). DTH MBIIOBI HE TOABKO TOAHHMAIOT BEPXHIOID I'Y0Y M yroa
PT3, HO H POPMHUPYIOT MHM YNEIOKH, cMexa. Jpyre MuInme jexat
HHKE POTOBOH LENH (MUWUbL, ONYCKQIOUUE Y208 PG U HUNCHIOW ZY0Y).
3aech Xe Haxomurcs nedbopodounan mbuiuna, BIVIETAIOWALCH B KOXY
noabopoaKa 1 obpasyonad 30ech AMOUKY.

K MpIlaM, BILICTAIIMMCA B KPYTOBYKO MBILULY PTa, OTHOCHTCS
exrnas moiya, 06pasyromas MEILISYRYIO OCHOBY HIEKH. DTa MBILLLA
HAYWHAETCA HA 3aJHUX 9acTAX BepXHel M HHXHel vemocreii. OHa
VYACTBYET B aKTe COCAHHS, NMPOABHXCHHNH MHINEBOr0 KOMKA K IJIOT-
K€, HATIPATAET LUEKY, B CBA3H ¢ YEM IONYYMIIA HA3BAHHE MBILILIBI
Tpybaueii.

K MuMITIecKIM MBILIIAM OTHOCATCS TAKXKE PYAVMEHTAPHDIC MbIUKS
ROl paxosunst (nepeonan, 8epxXuAs N 3GOHAR YIUKbIE MbUYb), XOPO-
WO PasBUTHIC ¥ XHBOTHHIX, 4 TAKKE MINPOKad, IUIOCKAL HOOKONCHAS
Mblluybl weu W p.
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KepareasHsle MBS

KeparelsHnie MBILLIE 00pa30BaHH YETHIPHMA [FApAMK KOPOTKHX,
TONCTHIX, CUIBHBIX MBI, HAYMHAOUIKAXCA Ha KOCTAX OCHOBAHMA
yepena U NPUKPETUIAIOLINXCA K €1HHCTBEHHOH MOABHXHOW €ro Koc-
TH — HICKHell 4emocTd. Jse MBILLILE PACIONAraloTCsa NOBEPXHOCTHO
(BMCOYHAA ¥ COGCTBEHHO XEBaTEbHASN), B NPYTHE (XpBUIOBUHBIE)
HAXOASTCA IMYGOKO, MENHANBHO OT BETBH HMKHEH YEAIOCTH, B noja-
BHCOYHOI AMEKE.

Bucownas MBILIIA, WINPOKas BBEPXY ¥ y3Kasi BHU3Y, HAUMHAETCA .
Ha GOKOBO#H I[OBEPXHOCTH MO3[OBOTO Ue€pena, a NPpUKPERICTCA K
BeHeYHOMY OTPOCTKY HIKHE# YeqfocTH. Maitiila AecTByeT Ha epe-
Hue 3y0b (pe3UBl, KABIKH), B CBA3M € YeM €€ HAIBIBAIOT KycamwleH
Mbineil, 3agHue NyYKH 3TN MBI TAHYT HIKHIOK Ye1i0CTh Ha-
3an.

Keeameasnaa MLILIIA HAUNHACTCS HA CKYJIOBOH ayre, caeayeT BHH3 |
H K3aJM ¥ fIPHKPeIUIgeTcsl K HAapYXHOi MOBSPXHOCTH yila HMXHEH
yemocTH., MBILIfIA NOJHMMAET YIOl HIDKHEH 4em0CTH, Y4acTBYET B
aKTe XeBaHHA.

Meduasvnan xpoiaoeudnas MbILILA HAYUHAETCS B AMKE KPBLUIOBII-
AOr0 OTPOCTKA KIMHOBHAHONH KOCTH, MACT BHH3 H MPUKPETIIACTCA K 1
OINHONMEHHON BYTPUCTOCTH Ha MEAKANBHOM NOBEPXHOCTH YI71a HIDK- '
HelH 4eMIOCTH. DTa MBILILA TaKKe MOAHWMAET YroJl HMXKHER Yemoc-
TH, Y4acTBYeT B aKTe XCBAaHHH, KAK U COOCTBEHHO XEBAaTCAbHAMA

MBIILITA.
Jlamepassnas Kpw.406s0Nas MHIINA pacnoaraeTcs B MOABHCOTHOMH

AMKe ¥ uMeeT uHyo Tonorpaduio. HauMnaercs 3Ta MBI HA 3amHel |

noBepxHOCTH GYrpa BepXHeW YENIOCTH, HAST K3aIH A MPHKPENAIeTCs
K MBIILETKOBOMY OTPOCTKY (CYCTaBHOMY) HUXHEH Ye/TIOCTH. IMpn asy-
CTOPOHHEM COKPALEHHHM TNX MBI HHXHAS YETOCTD BRIBUracTCs
Briepel, ApH OJHOCTOPOHHEM — TOBOPAYMBACTCA B NPOTHBOTONOX-
HYIO CTOPOHY.

Bo3MOXHOCTE COBEpLIATE HHXHEH YeTIOCTBIO PasHOO0pa3sHble IBH- |

WKEHHS B BHCOYHO-HIKHETENIOCTHRX CYCTABAX MO3BONAET HA3BATE BECh

KeBaTeNbHBIE MEXaHW3M UeJIOBEKa YHHBEPCANbHBIM.
Bce xeBare/lbHBIE MBIILB HMEIOT cobcTBennbie dacuun. [Tosepx-

HOCTHas (hacuMd MMEETCs Y KeBaTebHON MBIILbL, OHa CPALlcHa C ¢

KANCyN0i OKOJAOYLIHOI CIIOHHOK XKeNe3bl. Tosromy B HaydHOMH NH-
TepaType OHa MOJy4YH/ia Ha3BaHUe OKOJNOYW HO-X€EBATC b
HOM ¢ ac U 1K BUCOUHAA MBIULA CHAPYXKM TAKXKS OKPHITA TUIOT- |

g0l BHcouMHON ¢ acl K e ik, KoTOpad HAYMHACTCHA Ha BOKOBOit |

TOBEPXHOCTH MO3rOBOTO Y€pema YyTh Bl Havala 3TOW MEILLIE H
NPUKPEIUIACTCS K CKYJIOBOH myre.
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Mol meH

HenocpeacTeeHHO K MBIIUAM LIeM OTHOCAT T€ MAIIILBI, KOTOPBIE
pacroNaraloTCd B €€ NepeiHer B OOKOBRIX 0OnacTX, Fae imenmor
ITOBEPXHOCTHBIE H [IYOOKHE MBIIILIEI,

K NOBEpXHOCTHMM MEINNAM IDeH OTHOCAT TApHbie MOFKOXHYIO
MbILILLY LIEH, KOTOPas MO CBOEMY NPOHCXOXICHHIO, PACIIONIOKEHHIO
# GYHKIHAM NPUHAITEXHUT K MUMHUSCKUM MBIIILAM, IPYIHHO-KHO-
HUHYHO~COCUCBHIAHYIO MBIIILY, HAAMOTLAZLIYHBIE W TIOMTONBA3NYHbIE
MBLUBL, K rpyfine ray6oKHX MBI LEH NPHHANNEKAT FSCTHHYHDIC H
IPENNO3IBOHOYHBIC MBILTLILL.

Hlodkoxcnas moruKa wen, Wi RAGmuIma, TOHKasl, JIOCKas, pacro-
AIOXKEHA HETTOCPEACTBEHHO NnoJ Koxel. HaunHaeTcs oHa Ha riosepxHoc-
THOH (acum rpyan U B TOJILE KOXKH HUXE KMIOIHI, HATIPABNAETCA
BBEPX, BIUISTACTCS B XKEBATCAbHYIO (bacuMIo ¥ B TKaHH yraa pra. Tpu
CBOEM COKPAUICHUH MBILUIA TAHET Yroil pTa BHM3, OTTATHBAET KOXY
UIeN BRepel, NMPEeAOXPaHsA MTOBEPXHOCTHHE BEHH OT CAARAHBAHHKSA,

Ipyouno-xaonunno-cocyesudnan mumnya HAUMHACTCA ABYMST HOX-
KaMM Ha TPYAMHE N KAIOMHIE H NPUKPETHIACTCA K COCUEBHIHOMY OT-
POCTKY BUCOUHOH KOcTH. TTpu ABYCTOPOHHEM COKPATEHHH 3THX MEBIIIIL
ronosa sanpokuarisaercss Hasal. [Ipu onHoCcTOpOHHEM cokpatenun
MBIIILA HAKJIOHAET FONOBY B CBOIO CTOPOHY M ONHOBPEMEHHO TOBOpa-
YHBAET €€ B NPOTHROMONOXHYIO CTOPOHY.

Hadnodsaswunaa 2pynna o6befunsgeT napHue ABYGPIOMHYIO
WHAONOABASHIYHYIO, NOAGOPOAOYRO-NIOABAIHYHYIO H HETIOCTHO-
ITOTBAZLIYHYIO MBIUIUL, KOTOPHE NMPHKPEMIAICTCS K MONBAZHYHON
kocTH. Jeybprownan muiya umeeT ABa 6poluKa (MepesHee U 3a0Hee)
N IPOMCKYTOMHOE CYXOXHIUe Mexay HuMu. IlepenHee GponIKo Ha-
HHHAETCA B UBYOPIOWIHON AMKe HIXHeH 4emocTn, 3agHee GpIOMKO
NPUKPENACTCA B COCLUEBUIHON BhIpe3Ke BUCOYHOMH KocTH. TTpome-
KYTOYHOE CYXOXWIHE, coedHHaomee oba OpIOmKa, MpH ITOMOLIH
CYXOXHMABHON METNH NMPUKPETUILETCH K AOXBAZKYHON Koctn, Mblna
TORHUMAET MOXBAIBIYHYIO KOCTh, TPH (PHKCHPOBAHHON NOXLA3ZHYHOH
KOCTH OITyCKAET HUXHIOW YeliocTb. HHlusonodsazbimnan Motuua HaamHa-

€TCA Ha MIWNOBHIHOM OTPOCTKE BUCOTHON KoCTH. [To060podouno-nods-
AILHAA MbUGKA NMEET HAYAM0 HA TOADOPOMOYHOMN KOCTH HIUXHEH Ye-
MOCTH. Jearocmuo-nodsassiunas moiuna HAYWHAETCA HA BHYTPEHHEH
OBCPXHOCTH HKHXHeH 4enocTd. CoenMHssACH C TAKOH Xe MUILLEe Apy-
'OH CFOPOHEI, 4EIOCTHO-MOABA3LINHAS MBILILA 06pasyeT AHO MONOCTH
pTa, ee AMadparMy, Ha KOTopoi pacnonaraerc si3uik. Bce oTH mbin-
UBE, NPHKPETUBHSICH K MOXBA3BIYHON KOCTH, (PMKCHPYIOT €€, 4 NPH VK-
PETUICHHOM MOnBA3bIYHON KOCTH MOAGOPOAOYHO-TIOTBA3BIMHAT U Ye-
MOCTHO-NOAGOPOAOYHAA MBI ONYCKAIOT HIDKHIOWO YeTIOCTD.
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El

K 200n0088304456iM MUBIKAM OTHOCATCA IPYAMHO-MOABA3bIYHAL,
JNIOTATOYHO-TIOABA3bIYHASA, IPYANHO-IUMTOBATHAS 1 ITUTOTION B3I~
Hasl MBILILB!, Jpyouro-nodsasbipan Molia HAYMHACTCS HA IPYIHHE, -
NPMKPETUEIETCS. K NOABA3HMHOA KOCTH, TAHET €€ BHU3. Jlonamouno-
NOJBRIBMHAL MuliyG IMEeT NBa GpiolKa (BepXHee H HIDKHEE), COenu- |
HeHHBIX TIPOMEXYTOUHBLM cyXoXmineM., HaumsaeTcs Mbilliua Ha Jo-
naTKe, MPUKPeILIAETCS K NOTbAIBITHON KOCTH. Tpyoduno-wumosudnas
MbIUa HAMMHAETCS HA PYKOSATKE TPYAMHBL, PUKPEMNIBIETCH K KPhLIO-
BHAHOMY Xpsmy. OHa ONyCKAET ropTaib H NOXbA3bITHYIO KOCTD. Iumo-
NOPBAIBIMHAR Mbitia VAET OT LUTHTOBHOHOIC XpALlla K NOXBA3HYHOA
KOCTH. DTa MblIILA TOAHUMAET TOPTAHb.

Bce HAXMONBA3LMMHBIE W MOATIONBS3BUHbIE MBI YKPEILITIOT
MOTBSI3BINHYIO KOCTh, 3 BMECTE C HEIO H rOpTaHb.

K riyGoKuM MMINTIAM eH OTHOCATCS TIAPHbIC IEPEAHAA, CPEIHAA H
3aIHsAs JTECTHUYHEIE MBILILIb, 8 TAKKE NPEANO3BOHOUHbE — JUIHHHBIC
MBIIIE FONOBH W LIEH, MEPERHAA M JIATEpAThHAA TPAMBIC MBIILLE |
FONOBEL Jlecnuusnpie Mot HAUKHAOTCA HA [IOTIEPEYHBIX OTPOCTKAX
pieHHBIX FO3BOHKOB, A MIPAKPEILLTIOTCA K pebpaM: mepelndan W Cpel-
Ha% — K TIepBoMy pebpy, 3aHssA — KO BTOPOMY. JlecTHNUHBIE MBIITITIH |
Mp¥ CBOEM COKPALUESHHH MOTHUMAIOT pebpa, y4acTBys B aKTe B10Xa.

Jaunnsie Motuybt 2030658 & Wten, & TAKKS NEPeONAR BPAMAR MUNIRG
2040658 HAXJIOHSMIOT TOJIOBY W LICHHLIN OTAEN NO3BOHOUHHKA KICPEH. '
Jlamepasouan npIMas MuMRa 204065 HAKIOHSAET TONOBY B CBOIO CTO-|

pOoHYy.

Mo H gacupy TYNOBHINA

MBIUB TYIOBHILA, PACIIONaraich c3alu, Cricpen i Mo BGoKaM 110 |
OTHOLIEHHIO K TIO3BOHOUYHMKY, OOCCNEYUBAIOT €10 MOJBWKHOCTD, 4
TAaKKe NBHXeHus pebep, roNoBbl, IWICYEBOTO W TA30BOTO NOACOB, Y4a-
CTBYIOT B 00pa3soBaHMM CTEHOK nonocreit Tena (TpyaHoi, GplolHoH, ;
Ta3a). COOTBETCTBEHHO TONOXECHHIO PAINMHUAROT MEILLIE] CHHHEL, rpy-
[, XMBOTA, IPOMEXHOCTH. BCe CKeNETHBIE MBILIIIE!, KPOME ouad-
parMel B Haa4epemHOo#i MBIUILE, MTapHbIE.

Mulnms CIIHAL

MBIIIE CIMHBL TTapHble, PACHONAraloTca Ha 3afHEH MOBEPXHOCTH
TYAOBHILA, HA BCEM €r0 MPOTKEHUH H TIOAPA3ACTAIOTCA HA MOBEPX-
HOCTHHE M Dy0okme (puc. 33).

" K moBepXHOCTHRIM MEILIIAM OTHOCATCS TOHKHE M IHPOKHE Tpa-
HeLMeBUAHAA MBIOILA M WApodailuas MbIUIIA CITHHBL. Tloa »TEMH
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MBIIIIIAMY PACTONAraloTca poMOGOBUIHEIE H 3aHHE 3y6uaThie MBILI-
1bl. Tpaneguesuonan Moluna HAIHHACTCA HA 3aTHLUIOUYHON KOCTH, Bbiii-
HOM CBA3KE H OCTHUCTHIX OTPOCTKAX BCEX TPYIHBIX noaaoﬂxos.‘l'lpu—
KpemAsgeTcs 5Ta MbIIITE K aKPOMHANBHOMY KOHLY KJIIOUHLIBI

AKPOMHOHY M K OCTH J0OTMaTKH. TIpH COKpaIlleHHK BCeii MBI o~

o)

/4

"

Puc. 35. MuImust CTIHHBT;
| — TpaneilieBHAHAR MBIIUA; 2 — PEMEHHAA MBINUA FOAOBH; 3 — Gonbllas
11 Manas poMBOBHIHLIE MBLWILKL; 4 — HHXHSAA 3380979 3y0UaTaa MelIng;, 5 —
NCeACHHYHO-TpYaHas dacuus; 6 — wupouafiman MbILILA CIIMHE
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IATKA TPUGIHXAETCA K O3BOHOYHAKY. BepXHsA YacTb MBILILL TH=
HeT JNOMATKY BBEPX M MeINANbHO, HHXHSISI — BHH3 ¥ MELHAILHO. |
Hluponaiiman mbimya cruns HAIMHACTCA HA rpebHe MOAB3NOMHOMN |
KOCTH, Ha OCTUCTHIX OTPOCTKAX BCEX MOACHMYHAIX H IISCTH HUXHMUX |
CPYIHBIX TTO3BOHKOB. [TONHMMASCH BEEPX 1 JATEPAIbHO, MBILKA npo-
JOJDKGETCH B Y3KOE CYXOXIIHE, KOTOPOe NPUKPEIVIACTCA K rpeGHIO |
Manoro 6yropka nie4eBoi XOCTH.

Bo ETOPOM CJI0€ MOBEPXHOCTHEIX MBILIL, HEMOCPEACTBEHHO IION
TpalelHeBUARON MBIILLEH U EMpovaiiiiell MBINEH CIYMHB, IEXaT
GOJIbIIAA M Manas poMOOBHIHBIC MBININE, a TAKXKE BEPXHAA H HIX-
Hasi 3a]HUe 3yOYaThie MBILULEL. PomBosuonste Moiusibs HATHHAIOTCA Ha
OCTHCTBIX OTPOCTKAX HIDKHHX IIeHHHIX NO3BOHKOB (Manas poMOOBHI- §
Had) M YeTHPEX BEPXHUX IPYIHEX (Gombiras poMGOBMIHAS) W YIDH- |
KPEIUIAIOTCA K MEANAIBHOMY Kpalo JIOKIATKH. O6e MEBIIIB MpubnHXa-
0T JIONATKY K MO3BOHOYHHKY M THAHYT ¢¢ BBCPX. Bepxnna 3adnss |
sybuaman Mumya HAXOXUTCA TON pOMGOBKIHBIMH MbililamMyu. OHA |
HAUMHAETCA HA OCTHCTBIX OTPOCTKAX ABYX HMXHHX weilHbX W IBYX-
BEPXHUX IPYXHHX NMO3BOHKOB, CIENYeT NaTeépanbHO ¥ BHM3 pH- .
kperusiercs K 11—V pebpaM. Meliiina TAHET II—V peGpa BBepX, y9a-
CTBYS B aKTe Buoxa. Huwenas aouss spbuaman moimua ICXUT TOA
mKpodaitme MBEUINIEH CIIHHEL HauxHaeTcs 3Ta MLIHLA Ha OCTUCTRIX §
OTPOCTKAX ABYX HIKHHX IPYAHBIX B JBYX BCPXHHX TIOACHHHEX TIo-
3BOHKOB, @ (IPUKPETULAETCS K YeTIPEM HIDKHUM pebpam. HuixHan 3a0-
HAA 3y6UaTas MBEIILA TAHET pebpa BHU3, YIaCTBYA B aKTE BLINO0XA.

Tayfoxse MMNmb COHAN PacnofjaralTca Ha 3aaHell NOBEPXHOCTH
NO3BOHOYHMKA, HA BCEM €0 IPOTSRSHHH OT KpeCTLa 10 3aTEUTOYHOM
KOCTH, T10 BOKaM OT OCTHCTHIX OTPOCTKOB MTO3BOHKOB. B 3toit rpynne
MBI GONee NOBEPXHOCTHO FEXMT MBIILLA, BHIMPAMITIOWAA TY/IO-]
BHILiE, 4 TAKXKE PeMEHHEE MBILIIE! TOJOBH H ILCH. Ty6oxHe MBILIITEH
CTIMHBI PACTIONATAIOTCA HENOCPEACTBEHHO Ha MO3BOHOHHKE. J10 KO-
DOTKME TIONEPEYHO-OCTHCTHE, MEXOCTHCTHIE, MEXIIOTICPEUHBIC, 2 B
BepPXHMX OTAENAX MeH ~- NOA3AThUIOYHEIC MBIILIIbL. '

Muga, URPAMARIOWAR Mys06ume, TOJICTasd, MOMHasA, HAYHHA-
eTCA HA 3aHHEN MOBEPXHOCTH KPECTIIA, Ha OCTUCTERIX OTPOCTKAX TTOSAC~
HUMHBIX ¥ HIKHUX IPYAHEIX I0IBOHKOB, Ha 3a/IHEH HOBEPXHOCTH ped-
51 TTOXB3FOLIHOM KOCTH M Ha MOACHUYHO-IPYAHON dacumu. Mg
HANpABIAETCA BBEPX M MPHKPEIUTACTCA OTACTBHEIMH Ny4KaMH K OCTH=]
CTHIM M MIOfIEPETHEIM OTPOCTKAM BHIICEXAIIHX ITOACHUYHBIX, TPYA-S
HBIX U LIEHHBIX TIO3BOHKOB, K YIJIAM pebep H COCLICBHAHOMY OTPOCTKY:
BHCOMHOH KOCTH. ¥ MBILILH, BEIPAMITIOMISH TYNOBULIE, pa3nialon
TPR YacTH: node3dowHo-pebepHyro mbily, PACTIOIOXCHHYIO naTepab-;
HO, Ha 3anHeil 9acTh pedep; OAUNRElUYI0 MUIYY, JIEXKAUYIO METHAND-
Hee, OIUXe K MO3BOHOUHHKY, M OCIIUCIMYIO Mbiuiiy, HEMOCPEICTECH=
HO TPHMBIKAIOUIYIO K OCTHCTBIM OTPOCTKAM MO3BOHKOB. -
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TTox Mpnuileil, BEIIPAMIMIOLICH TYTOBMINE, HEMOCPEACTBEHHO HA
3anHel MOBEPXHOCTH NO3BOHOYHOTO cTonba (B MpoAONbHOMN Goposze
MeXIY OCTHCTBIME H MOMNEPSIHBIMH OTPOCTKAMHY [103BOHKOB) Pacilo-
JNaTACTCA ROREPLUNO-OCIMHUCINAS MBENAE, COCTOALANA U3 KOPOTKHX MBI-
UWIEYHHX NMYYKOR, KOTOpPBIE HAUHHAIOTCA Ha Nolepe OTPOCTKAX
HHXENEXAIIUX TO3BOHKOB, HAYT KOCO BBEpPX B MEEHANLHOM HANpPaB-
JEHHH ¥ MPHKPEIUIIOTCA K NOHEPEYHbIM OTPOCTKAM BRILLE PACTON0-
JKEHHBIX TO3BOHKOB. Boyiee MOBEPXHOCTHBIE MYUYKH ITePEKHABBAIOTCH
yepe3 5—6 NO3BOHKOB, CaMble TySOKMe — Yepes OIMH Mo3soHoK. TTo-
[epesHO-OCTHCTAs MbILULA TIPK BYCTOPOHHEM COKPALIEHHH pasrubaer
103BOHOYHUK, NPU ONHOCTOPOHHEM — HAKJIOHAET €10 H IIOBOPAYMBAET
B CBOIO CTOPOHY,

CaMpIMH ry60KUMH B 061acTH CIIHHB MBIIIAMH, KOTOPBIE CO-
SOHHST COOTBETCTBYIOLUE OTPOCTKHA COCENHHX NO3BOHKOB, SIBIA-
I0TCA KOPOTKHE MENCOCIUCMbIe N MeNCROnepewrie Mugsl, TAKXKE
YYACTBYIOIOHE B HAKIIOHE ITO3BOHOUHMKA,

B 3agHe# obnacTtu wen, nol TpanelMeBHAHON MBINILEH, pacio-
JIaraloTcsl PeMEHHEIE MBIIILE NOJOBBE M HICH, SIBAAIOLIRECS HX pas-
TUGaTensAMu. DTN MBIIIE HAUHHAIOTCA Ha OCTHCTRIX OTPOCTKAX HHUX-
HHX HICHHBIX M BEPXHHUX IPYJHBIX MO3BOHKOB, a MPHUKPEIVIAIOTCA K
NMOMEPEYHLIM OTPOCTKAM UISHHLIX NO3BOHKOB M K 3aTHUIOYHOH KOCTH.
E g:) IBYXCTOPOHHEM COKpamieHWH FTH MBILILIBL pasruGaioT ronosy v

B rnybuHe 3aTbUiounoii 06AACTH, TIOX PEMEHHBIMH MBIILILIAMHA, HA
YPOBHE aTJaHTO3ATHUIOYHBWX COESIUHEHMH, pacnoiaraloTcs MapHEIEe
10A3aTEUIOYHEIC MEIILULEE, K KOTOPBIM IIPUHALNCKAT fosoman v Masas
3a0Kue npAMbEE, A TAKKE GEPXHAR U HUNCHAR KOCHIE MO 2040661, DTH
MEIIIIIE Y4acTBYKOT B PasTMBaHMH (3AIPOKHIHBAHHH) TOJNOBH H B
OOBOPOTE €€ B CTOPOHHL.

TpanenreBuIHaA MbIILA H WHPOYANHIIAS MBILITA CITHHE TTOKPH-
Thl MOBEPXHOCTHOI dacuet. InyGxe pacnonaraeTcs MOACHHYHO-IPYA-
HadA Qacuug, OTACAAIOAA NYyGOKHe MBIINIH OT [OBEPXHOCTHEIX.

Mg rpyam

B rpynine Menum rpyam BEIIENAIOT NOREPXHOCTHEE H DIyOOKMEe MBIII-
11K, KOTOpLle HNPUKPEMILIOTCS K KOCTAM ILIeUeBoro nosica (Gorpnras
M Majas rpyAHHe, TiepeaHss 3y6YaTas H MOAKTIOMHYHAS MbIILL(a).
K r1yBoKuM, HIH COBCTBEHHBIM MBIIIIAM TPYIM, OTHOCATCS HApyX-
HpI€ H BHYTPEHHHE MeXpeOepHbIe MBIIIIIH, a Taxke AHadparma. Tpya-
HBIe M TIOKJIIOYMYHAS MBILUL PACTIONAraloTCA HA NEpeHei MoBepx -
HOCTH TPVAM HMXE KINIOUHIL, NepemHad QYGiiaTan MBILILIE — HAa
6oKoBOMH ee cTeHKe (pHc. 36).
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Puc. 36, NosepXHOCTHBIE MBIITIL I'PYAY W XKHUBOTA:
1 - GoJTBIIAS PYAHAS MEINILA; 2 — NOAMBILIEYHAA NOAOCTD; 3 — MIHpoyai-
mag MBUIIIA CNMHB; 4 — NepenHds 3y6yaTas MBilNa; 3 — HapYXHas Kocad
MBIIILA XABOTA; 6 — afioHEBPO3 HAPYXKHOM KOCOM MBIIIIE XKBOTa; 7 —~ TYy-
noyHoe KOMsLo, 8 — Genas THHHA XWBoTa; 9 — maxoBad cpaska; 10 —
[OBEPXHOCTHOE TIAX0BOE KOAbUO; 1] — ceMeHHO#l KaHATHK
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Bosvman epydnan muimna, Kpy[uas, TpeyrolbHoH GopMEl, HAYH-
Hagrcd Ha Knioumue, rpyadue B xpawmax I1—VIIT peGep, a mpukpen-
nsaetca X rpeduio 6ogbuioro 6yropka ruiedeBoii KocTH. Memua mpu-
BOAMT PYKY K TYJOBHLLY H Bpallaer ec BHyTpb. IIpu pukcupoBaHHoit
pyKe nooHuMaeT pebpa, paclMpsAeT IPYIHYIO KIeTKy. Masaa 2pydnas
MU IEXAT oA 0oABmIoN TpyTHOH Memunei. Hayynaercd Ha H—V
peOpax, HANMPABIACTCA BBEPX H JIaTEpaNbHO ¥ MPHKPEILTACTICA K KITO-
BOBHAHOMY OTPOCTKY JIONIAaTKH. MBI TAHET BEPXHIOIO YacTh JIOTIAT-
KM BriepeA ¥ BHU3. [Ipu (pMKCHpOBaHHOM nonaTke MOAHWMAET pedpa,
VYACTBYA B aKTe BIoXa. {TedKsroMunnan MuwuRa PacioNaracTCs MEXIy
KIMoYNLel H TepBhM peOpOM, TAHET KIIOYHIY BHM3 M MEIHAJBHO.
Hepeonas sybuaman MuILA HAYMHACTCA 3y0LAMH HA JEBATH BEPXHUX
peGpax, HATIpaBNsAeTCS K3aH ¥ IPUKPLILIALTCH K MEAHANIBHOMY KPaio
NONATKH. Mblzia TsiHeT aonartky knepea. Ipu duxcuposanHo#i no-
MarTxe MBILULa noAHMMaeT peGpa, yYacTBYA B aKTe BIOXA.

Hapyacnoie 0 enympennne mexcpebeproie MolEst PacnoNarayTcs B
MexpeGepHBIX POMEXKYTKAX B ABa cJios. Hapy:XHble MBILLE TTOTHHMA-
10T pefpa, pacluMpsIOT TPYIHYIO KIICTKY (AKT BIOXA), BHYTPCHHHE —
ONMYCKAIoT pedpa (aKT BHAOXA).

Huadgparma, WiK rpyAcGpIONHAA HPErpana, OTAENAIOIAA [PYAHYIO
MOJIOCTh OT OploIuHONM, MMeeT BHI, Kymoaa, o6palleHHOTO BHIYK/IO-
CTBIO BBEPX (B TPYAHYIO NONOCTh). MuliewHbIe MyIKH AuadparMel Ha-
YNHAIOTCA Ha IpyaiHe (TpyAHHHAS “acTh), Ha pebpax (pefepHan uacTh)
H TIOACHWYHBIX IO3BOHKAX (MOACHHIHAA YacTh). JaTeM MEBIHICYHEE
MYYKH IEPEX0aAT B LIHPOXOE ILTOCKOE CYXOXKIIHE, 3aHMMAIOUISE Cpell-
HIOW0 4acTh AnabparMel. D10 cyxoxciuasrbiti yenmp ouagpasmut (puc. 37).
TMosgcamryHad yacTh gHadparMul OOpA3yeT MPaBYIO H JASBYI0 HOXKH, OT-
PAHHYHMBAIOIIHE JBA OTBEPCTHS: 3aIHEE — IJIA R0PTH, TIEPEAHEE — JUIA
TMINEBONAa. B CYXOXWILHOM LEHTPe WMECTCH OTBEPCTHC A HIDKHCH
nonoii Benel. AuadparMa aaaseTed ARXATC/IEHONH MBIIILEH, IPH COKpa-
IEHAH OHA YIIONIAETCA, OMYCKAETCH, YBEJIHINBAd O0BeM TPYTHOH 10-
focty (axkT sroxa). [lpa paccmabnerum qnadhparMel OHA MOTHIMAETCH,
ofbeM IPYAHOM MOKOCTH NMPHU TOM YMEHBIIASTCA (AKT BBIHOXA).

BoGnacri rpyad HOoBepXHOCTHAA ¢ acnus NOKPEBaeT
GONBIIYIO TPYOHYIO M IepelHIon 3ybuaTtyio Meums. ' n1yGoxkas
¢dacnus obpasyeT BIarAIHINE IS MAJFOH TPpYAHON H NOTKIOUHY-
HO MBI U TIPHIISXHT K HAPYKHBIM MeXpeGepHBIM MbILIIaM. BHYT-
PEHHIOK TIOBEPXHOCTb TPYIHEIX CTEHOK IMMOKPHEBACT BHYTPUT P Y IO-
HasA ¢ ac Uy A, KoTopas NpOFOIKACTCA TaKXkKe Ha gHadparmy.

P ——————

Kynoy guadparMsl pacronaractcs Ha ypoeHe VII rpyIHOrO [O3BOHKA.
Y HauaBlero ApiLIATH pebeHKa gHadparma onyckaerca ao VIHI rpymHo-
ro mMo3BOHKA, ¥ rogopanoro peferka — mo X, y narunetHero — go IX,
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Puc. 37. duacdparMa 0 MblLUIE! 330HEeH CTEHKH XKBOTA:
1 — CyXOXWIbHBIA UEHTP; 2 — OTBEPCTHE HUXHEH TOIOH BEHBI; 3 — ninure-
BOLHOE OTBepcTHE; 4 — MeaManbHasg ayroobpasHas CBA3Ka; 5 — aopTaAbROC
oTBEpCTHE: 6 — NeBass HOXKa AHadparMel; 7 — KBaApaTHas MBIIILA TOACHH-
up; 8§ — Manas HOACHHYHAs Mblla; 9 — Goapmas NOACHATHAA MBILIA;
10 — noapazownas Meuua; 11 — moas3nomHaa dacuun; 12 - HapyxHas
sanyupaTeArHas Melllua; 13 — noap3noIHe-NOACHHYHAS MEIILA; 14 — npa-
pas HOXKa THadparMil; 15 — aarepanbHas AyroobpasHan cBsh3Ka
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B 13 ner yctanaBnHpaerca Ha YPOBHE XII rpyauoro nossonka. Popma
madparMbl HaUMHAET CKIaAbIBaThCA Ha TPETHEM MOy XH3HW.

Y MyX4WH pa3Max JBuXeHHH AuadparMhl GonbLIe; YeM ¥V XeH-
LMH, ¥ MOJIOABX JioAei Goibuie, YeM Y HOXHKILIX ¥ CTapblX.

Mummu XHBOTA

XHBOT — 5TO YaCTh TYJAOBHMIA, PACNOIOXKEHHAA MEXDY TPYABIO
BBEPXY H Ta30M BHH3Y. [TOJIOCTBIO XHMBOTA ABISAETC GPIONHAA BOKOCTS,
CTeHKH KOTOpOil 06pa3oBarkbi BBepXy AHadparMoil, BHU3Y — KOCTAMU
H MBILLIIIAMHE Ta3a, 2 TAKXKE TA30BHIM AHOM (TIPOMEXHOCTBIO). 3a1HI0I0
CTEHKY OpIOIHON A0AOCTH 06pa3syioT NO3BOHOYHE CTON0 H NapHad
KBaJpaTHad MLl MOsACHMUbL. [Tepeansst ¥ 60KOBbE CTEHKH fplom-
HOM NONOCTH OOPA30BAHE TaKXE NAPHHIMHM HAPYXHOHW H BHYTPEHHEH
KOCHLIMH, NOMEpeyHoi U MPAMON MEIIIIAMW XHBOTA.

Hapywacuas xocas mvuaya ¥cueoma, IWNPOKasi, TOHKAA, HAYHHACT-
A 3yOl/aMK Ha BOCHMH HIDKHHX pefpax. 3aTeM MBIIItA UAeT Briepel H
BHH3 M [POIOJIKAETCS B IUMPOKOE CYXOXWIHE (aMOHEBPO3), KOTOPoe
NPHKPENAETCA K TPeGHIO HOABINOIUIHON KOCTH, K JJOOKOBOMY CHM-
du3y. B yuacTke Mexay nepeaHel YacThio MOAB3AO0IIHON KOCTH M no6-
KOBBIM GYTOPKOM anoHeBpo3 RapyXHOM KOCON MBILILIEI XXUBOTA 104-
BOPAYMBAaETCH, YTONLIAETCs, 00pasys naxosyio cBa3Ky. Ilo cpeausHo#
JIUHUK TiepegHeii GPIOLINOA CTEHKW aroHEBPO3 HAPYXKHOH xocof
MbIINIILI XHBOTA COCAMHACTCS C TAKMM XE CYXOXMIMEM HAPYXHOMH
KOCOM MBILILbI JPOTHROMONOXHON CTOPOHE], 006pasys TaK Ha3biBac-
MYIO 6eayio Aunur Hueoma. D1 IHHUAL POCTHPAETCS OT MEYEBNIHOTO
OTPOCTKA BBEPXY 20 JIOOKOBOrO CHM(pM3a BHU3Y.

TpuMepHO Ha cepeanHe Genof JMHUHM XHBOTA HMEETCA hynovnoe
Kxoab40 (TIYNOK), 3aKPHTOE COSAWHHTENBHOH TKaHbI0. Y IMOPHOHOB,
IIOKOB Yepes TyIOUHOe KONBUO NPOXOAST KPOBEHOCHbIE COCYAR! (Ty-
mourbie). [lymouHoe KOMBLO TAKKe MOXET GHTH MECTOM 0Opa30BaHHA
TIYIOYHBIX TPBEK.

Buympenusz xocas Myisga XUBOTa PacToNaracTCA MO HAPYXHOH.
OHa HaunHaeTcs Ha NOACHUYHO-TPYAHON dacuyu, rpedHe moas3a01l-
HOM KOCTH, 11aXOBOIi CBS3Ke W HanpamisieTcs brepea H BsepX. [lpu-
KpPEIUISETCS 3Ta MBIIILA K XpAIIaM HUXHEX pebep, ce MHPOKHH ano-
HeBPO3 Y4acTByeT B obpasoBannu Genoit munuu xusota. onepewnan
MOGYA Hcuaoma NEXUT B TPETBLEM CNOS, NOA ABYM# IPEABIAYIINMH
KOCBIMH MbllinaMe. OHAa HAYHHACTCA HA BHYTPEHHEH [TOBEPXHOCTH
LWIECTU HIKHWX pebep, MOACHHYHO-TPYAHOI ¢dacuum, rpebHe noa-
B3AOIIHOM KOCTH 1 naxopoi caaske. IThvipokuii anonespos 2ToH MBIILILLL
BILTETAETCA B OeMyio IMHUIO XUBOTA. JIpamas Mutuina »ueoma pacro-
naraeTcs cGoKy oT 6e10i AHmM XuBoTa. HaunHaercs: rpAimas Ml
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>KMBOTa Ha MEUEBMIHOM OTpocTKe IpymuHH, xpamax V—VII peGep.
TTyIKn MBIILUKET HANpaBIgIOTCd OTBECHO BHM3 M TIPHKPEIUIFIOTCA K
JO6KOBOMY FpebHIO H JIoOKoBoMy cuMbu3y. M npagas, v nesas npda-
MBble MBI XWBOTA PACTIONATAIOTCA KAKOas B CBOSM TIPOIHOM CYX0-
XHJIBHOM JIOXE (@ea2aalue nPAMO Mgl ¥cueoma), 0Opa30oBAHHCM
AMTOHEBPO3aMH HAPYXHOH U BHYTPEHHEN KOCOH H NMONepeyHOi MBILII]
xupoTa. [paMere MBITIMIH XHBOTA TIHYT IPYAHYIO KISTKY BHHU3, CTH-
farot Tynosnme, Kochle MBIHIIR XHBOTA TAKKE HAKIOHAIOT TYJIOBHLIE
BITCPEd, YYACTBYIOT B IOBOPOTAX €TI0 BIPARO H BAECBO, a TAKCKe B AbIXA-
HHU, TIOCKONBKY TIPHKPEILITIOTCI Ha pebpax.

Keadpamnuan muuana noscuuyss pacnoyoxkeHa c6oKy OT NosScHHY-

Horo OTAeNa No3BcHOYHNKA. OHa HaumHaeTcs Ha X1 pebpe, nonepeu-

HHX oTpocTKax [—1V noscHMIHBIX MO3BOHKOB, [IpHKpeIsAeTCs MBI~
ua K rpeGHIO MOIB3ROWIHON KOCTH M IONEPEUYHHIM OTPOCTKAM
HIDKe/IeKaUIUX MOACHHYHEBIX MO3BOHKOB. DTa MBIIIIA MPH COKpalile-
HHMN HAKJICHACT TIO3BOHOYHMK B CBOIK CTOPOHY.

MpInsl XKHBOTA NPH CBOSM COKPALLEHHH TIOBBIIAIOT 8KYMPUOpIolut-
HOe Jaeienite, YTO BAXHO A YICPXKHUBAHMS BHYTPEHHMX OPTAHOB B HX
€CTECTBEHHOM I10I0KeHUH. BHYTpMOpIoiKoe naBneHne cnocoGCTBYeT
OTIOPOXXHEHHIO KHUICYHHKA (akT Zedekauuu), MOYEHCTIYCKAHHIO, a Y
XCHITHHE — W3IrHAHUIO H3 MaTKM IUToga npH poxax. B ¢BA3M ¢ 2THAMH
QyHKUMEMA MENILEB JKMBOTA 00PA3yIOT TaK HasbIBacMbiil Oprousoii npecc.

CHapy¥#, ¢O CTOPOHB NMOAKOXHOH KIeTYaTKM, MBIULEI XHABOTA
TOKPHITEHL HOBEePXHOCTHOH ¢ acuue i, apuamowmeiics npo-
JOMXeHHeM IOBEPXHOCTHOH ¢dacuuu rpyan. Co CTOpOHH OpIOLIHON
NONOCTH CT¢HKW XHBOTA BHCTIIACTBHYTPpHOpIO W HAg $ac-
L H 1.

B cTeHKax XHBOTA, B CBA3H ¢ HX CIOXHHM CTPOCHHEM, HMEIOTCS
cnabele MecTa, e MOTYT 00pas’oBLIBaThCA IPEIKH. 3To Genad nuHMs
XHBOTA, NYHOYHOE KONBIO, 3 TAKXKE MaXoBHM kaHal. ITaxophl il
K a H a1, UMeloLlkii BUN IIEAH, HAXOAHTCH Hal MaXoBOil CBA3KOIf,
MeXIy alOHEBPO30M HAPYXHOH KOCOH MBEIIIIIH KHBOTA CIEpeaH H BHYT-
pndplolHoi dacunelt csagu. BepxHag cTeHKa maxoRoro KaHaja obpa-
30BaHA HIKHUM KpacM BHYTpeHHel KOCoi W MomepeTHO MBINII XH-
pora. Hapyxioe oTBepcTHe (KOJBLO) NAXOBOTO KaHAMa HAXOMUTCA Hal
MEANAJIPHON 4aCThIO MaxoBoit cBsi3ky. Yepes maxoBoil KaHaN ¥ MyXKIHH
TPOXOIMT CeMEHHOM KAHATHK, ¥ XeHIHH — Kpyi/iad CBA3Ka MaTKK.

Muimip HpOMEXHOCTH (TA30BOIO AHA)

IIpoMeXHOCTRIO, LK TAIOBRIM JTHOM, HA3BIBAIOT MEILICYHO-(AcLIH-
AIbHYIO TUIACTHHKY, 3aKPHIBAIOLIYIO BHXOX M3 MaJIOro Tasa, HIKHIOK
ero aneptypy. IlpomexHocts uMeeT GopMy poMba, OHA OTrpaHHYeHa
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CHepenn HIDKHHM KpaeM Jo6koporo cumdusa, a ¢ GokoB — cella-
AWILHEIMA 6yrpaMu, csagM — xomumkoM. Tlomnepeunas jiuHus, co-
eOMHSIOUIaA CeNanniiHble Oyrpel, pasgcisaeT NPOMEXHOCTE HAa OBe
TpeyroapHoil dopmer 06aacTi. [lepenHiolo 061acTs Ha3LIBAIOT MOYe-
nonosoil AuadparMoit, a 3aaHI0l0 — auadparMoil Tasa. Yepes Moue-
NONOBYIO AHADpParMy Y MyXIHH IPOXOEHT MOYCHCIYCKATEILHBIA Ka-
HAJl, ¥ XEHIIUH — MOYEHUCNYCKATeAbHbIH Kanan H Biaranyule. Yepes
avadparmy Tasa nNpoxoIMT KOHEYHLIH OTAE] MpAMO# KMLUKH.

W Mouenonobad nnadparMa, ¥ JxdagparMa tasa o6pa3oBaHbl IBY-
M5 CJHOAMHM MBI H NOKPRIBAIOUIMMHM HMX IUIOTHRIMH (aciuaMu.
Y onagpazmes maza B NTOBEPXHOCTHOM CJIOE, MO KOXEH U IO TOBEPX-
HocTHOMN dacuelt HAXOMUTCH HElTAPHAA MBIBILA — HAPYICHBIT CHCU-
Mamens 3a0re20 Hpoxoda, NPOU3BONLHAS MBINIIA, 3aKPbIRAtOLiasd BB -
X0l W3 MPSIMOil KMILIKK, Bo BTOpOM, TIyOOKOM CJIO€ pacnonaracTca
NapHas MBILILA, nodnumaowas 3a0nul npoxed. 3Ta MbIIIa HAYWHACT-
CA Ha BHYTPEHHEN MOBEPXHOCTH CTEHOK Ta3a, CIYCKAETCA BHA3 Y BILIE-
TAETCH B KOHESUHBIH OTOen npsAMOi KHIIKH.

ITo 60KaM OT 3aOHEro APOXOAA PACTONAracTca 3anoJAHCHHOS XKH-
pOM NAPHOE YINyONerMe —ce JaTHIMHO-NPAMOKMIUIEeYHA A
9 M K a, BepLIMHA KOTOpOi HanpasneHa BBEPX, B CTOPOHY MAIOro 1a3a.
JTaTepanbHOM CTEHKON AMKKM ABISETCSl BHYTPEHHASA 3aNMHparcibHasg
MEILILA H cefamnInabit 6yrop. MeouanvHolt cCTEHKOHR CHYKNT HAapyX-
Hasl MOBEPXHOCTH MBILLILIB, NOTHUMAIOLIECH 3aBHHI TIPOXOX.

Mouenosoean ouadpazma TaKxe UMEET TOBEPXHOCTHBIN M TTybo-
KWt cnodt MBUL. B OBEPXHOCTHOM CI0E PACNIONArAKOTCA TTApHBIe o=
GEPXHOCHIHAA NONEPEUHAA MYIUIKA NPOMENCHOCMU, & TAKKE AYKOGUUHO-
2ybuaman U ceOanuigno-newepucmas MuuLsl, KOTopse CriocoOCTBYIOT
3pEKLMH TIOROBOTO WISHA WM KIHTOpa. JIyKOBMYHO-TYGUaTast MBIILILA
¥ MYXKYHH OKpyXaeT JIYKOBHLY M [YOHaTOe Teno MoJ0BOTO WICHA, a ¥
AKEeHIMH — BXOI BO Baaraivile. CeaanviiHO-TEMIePUCTasT MBILITA,
HAYHHAICh HA ceJalHIIHOM Oyrpe, BIUETAeIcd B TICLIEPHCTOE TEJO
TOJIOBOTO WIeHa Y MYXYHH HIH KANTOpPa — Y XeHUIWH. B rnybokom
CNI0E MOMENOJIOBOH AnadparMbl HAXOAATCSA HEMApPHAA MBILILA — Ha-
PYXCHELE CHURKMED MOYEUCHYCKAMEeAbRoe0 KaRaaa N niapHas 2ayboxas
RONEPEHHAR MOWIKA RPOMENCROCHY, HAYUHAIOWANACA HA BHYTPEeHHEH
MOBEPXHOCTH CEAAMMIIHLIX KOCTei. ToHKHe NNOCKHE CYXOXWIMS Npa-
RO ¥ JICBOH NOMEPeYHBIX MBILIL BIUTETAIOTCSI B CYX O X H i b H bl #l
UEeHTP MPOMEXHOCTH, PACHONATAIIBHICA MEXAY HAPYXHBLIMH TO-
JOBBIMH OPraHaMH Criepedy U 3aTHHUM IIPOXOAOM CIAMH.

MbHLILB [IPOMEXHOCTH CHAPYKH TOKPWTHL TOBEPXHOCTHOH
dbacuver NMpPpoMeXHOCTH, ABUICIIEHCT TIPORO/LKEHHEM
obuwell noakoxHoit pacunun. KpoMe 3T0ro, Mulmn, noJHHMARUIHE
JAMHMIA TPOXOA M eT0 CHHHKTED, 3aKICUEHH MeXNy HUXKHEH M
sepxHew GacuusaMu nuadbparme Ta3a [rybokne
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HOMEPeYHBbIE MEIILB TIPOMEXKHOCTH H CHUHKTED MOYEHCTYCKATENb-
HOTO KAHAJIA NOKPHITHl HH X Hel W BepXHell dacuuamMu
MOoYenonosoili numadbparme.

Mexay nepesHUM KpaeM MoYemosoBoil nHadparMel # J106Ko-
BHIM CHMOU3OM MMeeTCH y3Kasa Wefb, Yepes KOTOPYK W3 MOJOCTH
Ta3d K HapYXHBIM IIOJIOBHIM OpraHaM TIPOXOAAT KPOBEHOCHBIE CO-

CYAL W HEPBHI.
Bonpoce INA DOBTOPDEHHMA M CaAaMOKOHTpONSH!

1. Pacckaxure 06 0COGEHHOCTHX PACTIONOXEHHS MHMHUYCCKHX MBI H HX
dbyHKuNAX.

2. Kakde QyHKUMH BHIMOAHACT KAXKKAs KeBATEIbHAA MBINIA, DeliCTRYS |

HA HITXHIOIO YeNCTs?

3. Ha3oBHTE MEIIIILI, pacHIONOXeHHbIe B obnacTy men. Kakve dyHkumuu
BHIOAHAIOT 3TH MBILLLULI?

4. Ha KakHe TpyIIBI MOAPA3geNAIOTCH MBINILL TYAOBHILA, KaKue BYHK-
I(HH 5TH MBIULUE BHOOAHAIOT?

5. HasoBuTe MBILILLE CNHHEI, TOTHUMAIOWHE ¥ OMyCKAIOIIYE pedpa.

6. HazoBuTe MBINUBL, YYACTBYIOLIME B OBpA3OBAHHMM MepeRHed CTeHKM
®HBoTa. [7e 3TH MENHB HAYRHAIOTCA M IIPHKPENNAIOTCA?

7. HazoBHTe «cnabele Mecras B cTeHKax Xupora. [odeMy MX HA3MBAIOT
«CNabbIMM MECTAMH®.

8. PacckaxdTe 0 CTPOCHMM IPOMEXHOCTH, PACIIONOKEHHH €€ MBILICTHRX
ChoeB.,

Mumnp H acEr KOReIHOCTe#H

Heomunakopoe CTPOCHHE CKENMCTA BEPXHHX H HHXHHMX KOHEYHO-

CTEH, UX pamiHYHBe QYHKUNU NMPHBEIH K QOPMHPOBIHMIO OCOOEH-
HOCTEH anaroMH¥ H Tomorpadud POACTBEHHBIX IO 3HAYECHMIO MBI,

Muimns BepXHeit KOHEYHOCTH

Y BepxHell KOHEYHOCTH BBIIENSIOT MBINNIEI €€ MosAca (IUIEYEBOTO
no;gca) B MbIIIE CBODOTHOW 4YacTH BepxHEl KOoHeuHocTH (puc. 38
H 39).

Mznnner nosca BepxHeii KONSYHOCTH PACIONATAIOTCA BOKPYT INIe-
YeBOro cycrasa. HauymHaloTCd 3TH MBI Ha KOCTIX TUIEYEBOrO To-
ACA H NPHKPEMAAIOTCA ¥ ruedepoil KocTH. K MuInuaM mieuesoro
MofiCa OTHOCATCA ACNBTOBUIHAS, HAZIOCTHAA, IIOZOCTHASA, Honsuras
H Manas Kpyriue¢ H MOANOIATOYHAS MBILILE. DTH MBIILLL 06ec-
MEYHBAIOT PpasHOOOpa3HHE ABKXEHHA BEpXHEl KOHEYHOCTH.
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Puc. 38. MumiLsl BepxHeit KOHEGHOCTH.
Bua c3anu:
| — HATOCTHAA MENILA; 2 — OCTh JIOTIATKH
(YacTHYHO yHaalieHa); 3 — HeNBTOBHIHAA
MBbIIILIA (33CTHYHO yaaneHa); 4 — naedemry-
yepasl MBIIILA; 5 — SMMHHBIN JY9eBOH pa3-
rmGaTent 2arAcTea;, & — MarepaabHbL Hal-
MBILIENOK, 7 — JIOKTeBas Muimua; 8 —
KODOTKHIi Ny4eBoit pasruGarteNb 3arICTRs,
9 — pasrubarens namues; 10 — AMHAAA
MRHIITIA, OTBOAMIGA GOMBLIONH Manew, KHc-
Ti; 11 — KopoTkuil pasrubarens GOABLIOTO
nNanbla KHCTH; 12 — cyxoXumie JIHHHOMO
pasruGarens GOABLIOTO TAABLUA KHCTH;
{3 — nepbas TEUTbHAA MEXKOCTHAA MhILI-
ua; 14 — cyxoxHiHe pasrHOaresiel mamb-
eE; 15 -~ CyxoXInne pasruiarens MHIHHER;
16 — cyxoxunue pasruGarend yKasaTesib-
HoTo nansua;, 17 — yaepxupareib pasrnba-
Teneit; 18 — nokrenoii pasrubareb sarsic-
Thsi; 19 — pasrubarend MH3MHUA; 20 —
JNoKTeRoit crufarens 3amacTbs; 21 — JoKTe-
BOI OTPOCTOK, 22 — MequanbHel HAOMEI-
OIeNoK; 23 — Tpexrnapas MBIOILA TLICHA,
24 — natepanbHas TONOBKA TPEXIaBoit
MBIILLE TDEYa; 25 — ANHHHAg TOROBKA TPEX-
[NIaBOil MBILLILIB TTeYa; 26 — Gosbllas Kpyr-
ad MBIua; 27 — Manad Kpyrnasd MBILa;
28 — MOJOCTHaA MblIIE; 29 — HHXHHT
YTON AOIATKH

Jeasmosudnan MHIILA — TIOKPBIBACT IUICYeBO CYCTaB CIIepen,
CBepXy ¥ C3aii. 9Ta MBI HAYMHACTCA Ha JIONATOYHOT OCTH, aKpO-
MHOHe, KITIOYHULIe H NPHKPeILASeTCsl K GyIpHCTOCTH UIEYEBOi KOCTH.
[lepenHan 9acTb MBULLH CTHOaeT IWIEYo, CPENHAA — OTBOINT €I0 OT
TYJIOBHILA, 3a1HAA — pasrubaer miedo. Hadocmnras MBILIA HAUHHA-
erci B OMHOMMEHHOH fAMKe JIONATKH, a MPUKPLILIETCE K GOnbILICMY
GYTOPKY I1€4eBO# KOCTH, KOTOPYIO OTBOJHT OT TYJIOBHELA. Hodocmuan
MBIIIA HAIMHAeTCs B OMHOMMEHHOR AMKE, NMPHKPEIUIAETCA K Bome-
womMy Gyropky maedeBoit KocTH. fIpH COKpalleHHM BpaulacT IJjiedo
KHapyXH. Bosvias kpy24as MBILUA HAYKHACTCA HA HapyXHOM Kpac
JIOMATKH ¥ IpHKpenaseTca K rpeGHio Maioro 6yropka IIeYeBOM KOC-
M. Masas Kpyz4as MHIILA TAKOKe HATHHACTCS HA HAPYKHOM Kpag Jo-
HATKH W NPUKPETLIAETCS K GOMbILOMY GYrOpKY IIe4eBoH KOCTH. Bone-
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Puc. 39, MbilILer BepxHEit KOHETHOCTH.
Bua crrepean:

1 | — nomnonaroyiad Menoma; 2 — Goaswan
Kpyriasg MHIONGG; 3 - IEPOYaiLIas MbiLl-

113 CMHHLL; 4 — LTHHHAS TOIOBKA TpeXria-

» BOW MBIUIUEL MJieYa; 5 — MeaManbHas To-
3 JN0BKa Tpexrnapoll MBWIULI [1eya, 6 —
4  JOKTeRad sMKa; 7 — MeOMANbHBI! HagMbi-
WIENOK NAeYEBO’ KOCTH; 8 — Kpyrauii npo-
HaTop; 9 — nokrepoit crubGaTent 3aNACTLA;

S 10 — muHHas nasonHas meuua; |1 — no-
6  BepxHOCTHBIA crubarenp nanbiles; 12 —
7 vacTb dpacunu Ipennneubs; 13 — koporkas
g JTALOHHAS Mbiia; 14 — BO3BBIICHHE MH-
3HHIIA; 15 — nagoHHMEL anonespos; 16 —

g BoseeueHue Gonsmoro mambna; 17 — cy-
10 XOXWIHe RAHHHOH MWL, OTBOIALICH
11 Gonbwoii manen KuctH; 18 — MIHAHBI
crubarens Gonploro manbua Kucru; 19 —
MOBEPAHOCTHLIN crudatenb naisies; 20 —
12 JAyueBo#l crubatenb 3amscTba; 21 — naeve-
{3 JIyHeBas MuIiL; 22 — anoHeepos ABYrAa-
14 BOH MBIMLEI TI1e4a; 23 — CyXOXWiHe ABY-
15 rnasodl MBHIE NAeya; 24 — nucdesan
MBI, 25 — ABYFNapas MHILILA TOTeYa;
26 — KNIOBOBMAHO-TUICYERAA MBI, 27 —
KOPOTKas MOJIOBKA OBYrAaBol MBILULELI TTE-
ua; 28 — AnMHHAg rOJOBKA ABYLIABOH MBI~
usl maeva; 29 — AenNbTOBRAHAS MBINIIA

Wias Kpyrias MblIla pasrubaer mieyo U MOBOPAYMBAET €TO KHYTPH
MaJiasd MbILIUA BpALLAET [LTEUO KHApYXH. [Tedsonamonnan Muila Ha-,
YMHAETCA Ha peOepHOil MOBEPXHOCTH JIONATKA M TPHKPEIVIIETCT K
ManoMy GYTOPKY IUieyeBoi KOCTH. MbIlA BpAIIAET [IEYO KHYTPH M
MPUBOAUT €TI0 K TYJOBHILY.

K Mpimiam ceo6oanoii 9acTH pepxneii KOHEIHOCTH OTHOCATCS MbIII-
LB TIECYa, MEIITLH MPeANeYsa M MBITUNE XHeTH. Ha ngewe Boiacnsaor
NEPEHIOK CPYTIITY MBI (CrUGaTeH) H 3aIHIO0 [PYILILY MBIIUT (pa3-
rnbaremv). K nepedneii epynne MBILL 1e4a OTHOCATCH ABYIIABAs MbILI-
La njeda, KNOBOBMAHO-IUICUEBAA M TUICYEBass MEILILUL, ACHCTBYIO-
Hiue Ha ILIe¥eBOH H JIOKTEBOW CYCTABHL, Jlgyz2nasas Moiuya eya HMeeT
JABE YOMOBKH — JUTHHHYIO M KOPOTKYIO, JINHHHAZ4 ronoBKa
HaYUHAEeTCA Ha HAACYCTABHOM OYropke JIOMATKH, 8 KOPOTK A A —
Ha KOBOBHIHOM €¢ OTpocTKe, ObiHee CyXoXKuiie MBILIUE! IPAKpPeT-
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AsieTes K BYTpUCTOCTH MydeBoi KOCTH. Mblina crubaer nnewo B mie-
4eBOM CYCTABE M TIpEATUICYEe B JOKTEBOM CYCTaBe, a TAKXKE NOBOPA-
YMBAET TIPEATUICYbE KHAPYXH (CYMMHUPYET NPeAILIebe H KMCTh). Ko~
808UOHO-NACHeAA MBIIIA HAUMHAETCS Ha KAIOBOBHIHOM OTPOCTKE
JIOTIATKH ¥ NPHKPEIUTAETCS K TIEYeBOi KOCTH HUXE €¢ Majoro 6yrop-
ka. Meimua crubaer ¥ MPHBOTHT wievo. Jlzeuesas MbILITIA HAYMHACTCH
Ha wiedeBol KocTu (MOA ABYrnapoit Mblnuei) W NpUKperngaercd K
GYIpHCTOCTH NIOKTEROM KocTH. Mellia crufaer Npeareyse B JIOKTe-
BOM CYCTABe.

3adunn zpynnq MLl IUIEYa BKIIOTAET TPEXMIABYIO H JIOKTEBYKO
MBIITIEI, pa3rubaiouiye NpeareyYbe B JOKTEBOM cycTase. Tpexesaeasn
Mbiliya UMEET TPY TOIOBKH: JUTHHHYIO, MEIHABHYIO U JIaTepa/lbHYIO.
OIAMHHAasa rojlosKa HauMHAeTcs Ha MOACYCTaBHOM Oyropke
nonatki. MenvanbHag M JaTepalbHad FONOBKE—
Ha 3aJHel MOBEPXHOCTH IUIeYeBOi kocTH. Cyxoxwine TpeXriapoi
MBILULH OPAKPEIIAeTcd K AOKTEBOMY OTPOCTKY JIOKTEBOH KOCTH. JToK-
mesas MBIIMLEA HaMMHAaeTesl Ha JATepaIbHOM HAIMBILICIKE nledeBo
KOCTH H MPUKPEIVIAETCA K JIOKTEBOMY OTPOCTKY JIOKTEBOH KOCTH.

MBI Apedntesss TAKXKE MOAPASACNAIOTCA HA EPSAHION U 3a.-
HIOIO TPYRIIbL.

BHyTpH KaXaoi Tpynmbl MBIINL 06Pa3syloT HECKOMBKO COEB.
MbILIB DEpeHeEi TPYIIb ABAFIOTCS CTHOATENAMH NpEaTUIeYbs, Ku-
CTH Y NaIbLEB, MPOHATOpaMH. BOJNBIIMHCTBO MBI 3TOM IPYNIL
HaYMHaeTca Ha MEAMATLHOM HaaMbIlIeIKe riedeBoit koctu. K neped-
el epynne OTHOCAT 9 MBILILL Kpy2ablii NPOHAMOD, NACHEAYHEBAR MUUIKA
(NpUKpennseTcs K Jyd4eBoll KOCTH Ha PasHBIX YPOBHAX), aoxmeeoi
ceubamens 3anacmes (MPAKPEILIETCA K KOCTAM 3amsCThA), Ay4esoil
ceubamens 3anscmua (IPUKPEIUIAETCA K TISICTHHM KOCTAM), O2uHHAR
AadoHHax Muiwya (BIUTETAETCS B NAJOHHBIH allOHEBPO3), BOSEPXHOCM -
ot K enyBokuii ceubameny naabyes, a TAKXKE Oaunnuill ceubamenb 6oab-
woeo naavia Kucmu (MPHKPEIUIIOTCA K danaHraM nanbles) K 24y6o-
K0 pacnosexcennbiii Keadpamusiil nponamop (PUKPEILIAETCA K Ny4eBoit
KOCTH).

K 3adneii epynne otHocsTcA 10 MBILILL, KOTOPBIE SIBAAIOTCA pasrH-
fareNsaMU W CYNMHHATODaMH Tpeannedss, pasrubarelisiMud KHCTH H
nanbles. HauwHaloTcd 5TH MHIIMH HA JaTepaibHOM HAmIMBILIETKE
[1eMesol KOCTH, Ha 3agHEH MIOBEPXHOCTH JIOKTEBOH, JiyueBoil KOCcTel
H Ha MEXKOCTHOH nepenonke. Cynunamop NPUKPEILIACTCA K IyUeBOK
KOCTH, OAUNHBIE U KOPOMKUH Ayveevie paszubamenu 3anacmes, A0Kme-
01l pazzubamens 3anscmest, OAUHHAR MblULA, OMEo0AUAR Goabwol na-
A€l Kucmu, TIPHKPENAdIOTCA HA TISCTHBIX KOCTAX, paseubameas nasb-
Uee, paszubament MULHUG, ORUHHBL 1 KOpOMKUil pazzubament DOALHO20
navya Kucm, paszubamend yKasameasiozo naAsya NPUKPENAAINTCA K
dananraMm naneLes.
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Mobtwyst Kuemu pacTionaraloTest TONBKO Ha JIANOHHOI ee TIoBep-
XHOCTH, TO¢ 06pa3yloT TPH MblilleuHble rpynnnl. JlaTepaibHO Haxo-
DATCA MUK 6038biWEeHUR GOAbUIOZ0 nalbya (TEHApa), MEAHAIBHO
JIEKAT MBlbt 6030biEHUT MAA020 nasbya (TUTIOTEHApA), a MEXIY
HHMH — cpeduna epynna muiuiy Kucmu. Ha THIBHOMN CTOpOHE KHCTH
MBILIL HET, TaM NPOXOIAT NUINE AJNHHHBIE CYXOXMAMA Mblum| —
pazrubaTeneii manbLeB, KOTOPLIE BXOLAT B 3aAHIOK IPYMMY MbILIL
Npearnneyss.

Boszewwenue 60abu020 nasbua BRKAOYAET YSTHIPE MBILHIb], KOTOPBIE
HAYHHAIOTCA HA KOCTAX 3aIsCThs, yACPXUBaTes1 cradaTenei, a npu-~
Kpemigiores K QananraM GoaplIoro manbua. 310 KOpoTKasd

MBIIIUa, OTBOAAWIAaA GoABION NMaxlenm KUCTH,

KOPDOTKHH crubartespb GONBWIOro nanbiua KHc-
TH, MBHIINa NPOTHBOMNOCTABAAWMAYE Sonbmwoil
nageild KHCTU, M MHIILA NPHBOAAWIAA SonbmIOH
Nagel KHCTH

B apynny muiuiy s036btuienus musunya BXOOAT TAKXKE YETHIPE Mblill-
1Ibl, KOTOPHIE HAYHHAIOTCS Ha KOCTAX 3aNACThs U YASPXKHBATEIE CYXO-~
XUNHHA 1 JCACTBYIOT HA KOCTH Majloro NANBIA KUCTH. 3TO M Bl 1U 11 4,
OTBEOAAILAA MHU3IHMHEN, U KOPOTKHH crubartens
MH3HHIA KOPOTKAE NAJAOHHAA MHRIHUA (BIUIETRETCT B
KOXY JIAOHH), a TAKKe MR II 4, BTPOTHBONOCTABASA KO-
mas MH3HUHEI

Cpednoio epynny MBI KHCTH 06pasyIoT YeThIpe YepBeoGpasHEE
MBILHLIBL, & TAKKE PACTTONIOKEHHRE B [IPOMEXYTKAX MEXIY THICTHREIMA
KOCTAAMH CEMb MEXKOCTHBX MBILLL (TPH JNAZOHHBIE H YETBIPE THUIH-
Hbie). Fepseobpaznbie Moty HAYHHAIOTCA HA CYXOXHTHAX INyGOKOro
crubartesst nanbiueB KUCTH ¥ NPUKPETVILIOTCS HA TBTBHOH NOBEPXHO-
CTH TIPOKCHMANBHBIX thanaHr 2—5-1o nanbles. Medckocmuoie Moiuitibt
HAYMHAIOTCSA Ha MACTHLIX KOCTHX H HPHKPEIUBIIOTCH K MPOKCHMAD-
HbIM dananram. Jadonusie mexckocmusie Motitipt IPABOAAT 2-it, 4-it u
5/ Naabubl K CPEAHEMY, a MBLABHLE MENCKOCIIHbIE MblUbé OTBOIAT
2-#, 4-ii v 5-i nanwuBl OT cpeaHero (3-1o).

MBuILIOE KHCTH BeceMa MHOrouucneHHue (19 Mpium) U obecrne-
YHBAIOT pa3HOOOpasHbIe TOHKME ABIKEHHA Manbles. OcobeHno Bax-
HEIMH JBHXCHHAMY SIBIAKTCSA TIPOTHBOIIOCTABNEHHE GOJIBUIOTO NAAE-
I3 MHU3MHUY W OCTATBHBIM TMaJbliaM KHCTH, JAIOWHNE BO3MOXHOCTD
3aXBaTbiBaTh KHCThK), €€ MAJBLUAMHY OpYAHA Tpyaa.

Bce MBELIUE BepxHell KOHEYHOCTH MOKPHTH NOBEPXHOC T-
HOo# ¢ acuueii, pacrionroxeHHol noa Koxeil. OT 310i pacuun
Brny0b OTXOJAT ME€ XK MBI CYHBE MeperopoaKH oOT-
DEeJIIOUIHE COCEAHHE IPYIIIBI MBIILL APYT OT APYTa, 8 TaKXKe nepen-
HHe I'PYTINBI MBILILL OT 33agHHX. B HeKoTOpbIX MecTax (paciiua yronma-
€TCs 33 CYET BIUICTAOIMXCA B Hee CYXOXIIBHBIX BOMIOKOH. Tak, Ha
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rpaHuIie mpeanaeybsd ¢ KHCTbIO 00pa3yloTcd YTOALIEHHMS —
yAEpXWBATENM CYXOXHIHK Mbmu-crubarench
H CYXOXHAHHA MHWU-pasTubarened, a TaKXe I o-
mepeyHas CBA3IKa 3andcThbi. B kanane nox 9roit cBi3-
KOit Ha KHCTh TIPOXOJAT CYXOXHIHA MBILIL — CTUGaTeNel NANbLEB,
3aKJII0O9eHHBIE B ABa CHHOBHAJBHEIX BIarajuila, KOTOpHE Mpoaoa-
¥aIOTCH B AUCTANbHEIE OTAEAHN TPEeANIeydbs, Bhllli¢ JyIe3alIACTHOTO
cyctasa. OHO CHHOBHATBHOE BJIATAHIIE NPHHARIEKHT CYXOXHAWIO
JUTHHHEOrO crubatens GonbIIoro Malblida KHCTH, ADYToe — CYXOXH-
JMAM TOBEPXHOCTHOIO H rayGoxoro crubareneit 2—35-ro najpues.
B npemenax Kaxmoro W3 STHX NaablieB (2—35-T0) UMEIOTCA H30MM-
pOBaHHBIC CHHOBMAIBHBIE BIATajHILia, HE COODWAIINECA ¢ ApPY-
FHMH CHHOBHAALHKMH BRAaranyiiaMy KMCTH.

To WIWHHOMY CUHOBHAJBHOMY BIATAJMLLY HA JaJOHHOW CTOPOHE
KHCTU W FANBIEB MOTYT OBICTPO PAcPOCTPAHHTLCA BOCTIAIKTEABHHIE
MpoueccH OT MAlbLUEB HA mpelriiedbe. 3TO MOXET NPOU3OHTH, Ha-
TIPMMEP, NpH DIYOOKOH 3aHO3€, 3HAYHTEALHOM MOBPEXACHWH NOAY-
LIeYeK NMajapues.

Ha ToulbHOH CTOpPOHE 3aIACThs MMEETCA BIECTh KOCTHO-
GUOGPO3IHBX KaHaloB, B KOTOPHX PACNONAralTCcs CyXOXKH-
JIMA MBI — pasrubareneii nanplieB H KUCTH, 3aK/IIOYEHHBIC TAKXE B
COOTBETCTBYIOINHE KOPOTKHE CHHOBHAIbHBIE RAAraNKila. B noambriiey-
HOW obmacTH (AMKa) AOA KoXed M dacuyeil HAXOAMTCA 1 O A M bl-
MeyHasa NMOJOCTD, UMEIOIIAL YETHPE CTCHKH H 110 dopme Ha-
HOMMHAIOIAS YCEYEHHYIO YeThIpEXrpaHylo nupamugy. B monoctm
pACTIONAraloTes KUPOBAd KSTHATKA, HOAMBIINEYHBIE AUMbAaTHUECKHE
Y3JIBl, KPOBEHOCHBIE cocybl, HepBbl. Ha 3amHeit MOBEPXHOCTH IL1eU€E-
BO#l KOCTU IIOJ, TPEXTIABOM MBMLUEH CIUpaibHO OPHEHTUPOBAH K a-
Hal Ny4YeBOro HepBa, B KOTOPOM MPOXONHT TaKXe TIydo-
Kas apTepHa Ijieda.

Bonpocw ANd NOBTOPEeHHA H CAMOKOHTPONA!:

1. Ha kaxkue rpynns! moApanensiorc MEILINGLI BEPXHEH KOHEYHOCTH MO
MECTY PAcIONOXEHVA N N0 DYHKIMAM?

2. HazosWTe MBILLE, TPHBOMMAILEKHE W OTBOILIME MIEYO B ILTEYEBOM CYC-
TaBe.

3. HasoBuTe MBIMLEI-NIPOHATOPL] H MEIINLI-CYTIHHATOPH! MPpeATIcubd H
KHCTH.

4. HazoByTe MBI KHCTH, KOTODBIE BXOAAT B KAXKAYIO rpynimy, H GbyHK-
{[MH, KOTOPHe BHIONKAIT 3TH MBHLIIL.

5. HasopuTe KaHalh H CHHOBHANbHEE BIATAJHILA HAa BEPXHEH KOHEIHO~
CTH H KaKO¢ MPAaKTHYECKOE 3HAUCHYE OHN HMEIOT.
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Mpins AAKHEH XKOMEYHOCTH

HHXHHEe KOHEYHOCTH IPUCTIOCOONEHE U BEINIONHEHHS (PYHKIINIA
OINOPHI H MEPEABUXEHHS. DT MBI KPYIHBIE, CHIbHEIE, OHHU CO~
crasinsioT 6osee 50 % Macch Becex MBI TENA YeaoBeka. Ha HioKHuX
KOHETHOCTAX MBILUILLI PpacoXaralorcs TaK, YTOOBI CO3MaTh MaKCH-
MAJIBHYIO YCTONTMBOCTE TENY H 08eCIiednTE UX CUIY TIPH IIepeiBiKe-
HHAX, B TOM YHCIE NpH Ocre, Apbixkax. MBIuns HUXHell KOHEYHO-
CTH NOAPA3NEeNda0T Ha MBIUILI TA30BOTC IIOACAa M CBOBOMHOI YacTH
HHXHEH XoHeuHOCTH (pHc. 40 1 41).

Mplunup nosca HIKHHX KOBEUROCYeH (Ta-

30BOTO TIOSICA, TA32) HAUMHAIOTCA HA TA30BOH |

KOCTH, KpecTue, NOSCHHYHEIX MO3BOHKAX H
TPUKPETUISTIOTCS XK OenpeHHoi KocTd. Pasiuu-
4aloT BHYTpeHHHE W HApYXHbi€ MBILIIBI Ta-
30BOro nogca (Taza).

Brympennue mosmnte mazo6020 nosca pac-
IONATAIOTCA B MOJNOCTH Tasa, 3T0 MoJB3I0Ll-
Has, GonbIIad M Manas MMOSCHHYHEIE, Ipyilre-
BHIHAA W BHYTPEHHAA 3aNHPATETHHAL MBILLILIBL.

1Tode30outnas MBIHLA HAYMHAETCA B OTHO-
HMEHHOH AMKe FMOIB3AOLIHON KOCTH, a H0oab-
Uida NOACHUYHAA MBIHILR — Ha TOSCHUIHHIX
noasonkax. 06e aTH MBILILLI BMeCTe 00pasy-
10T o6IyI0 KPYITHYIO HOAB3IOIUIHO-HOSCHHY-
HYIO MBIIITY, KOTOPasA BEIXOAHUT Ha Geapo moa

Puc. 40. Memmsi npasoli HHXHeH KOHETHOCTH.
Bua criepeny:
1 — moprasxHan MBEIULA; 2 — NOAB3IOIIHO-TIONC-
HMYHad Meimua, 3 — rpeeduartad mbuuna; 4 —
JAHHHAA NIPHBOIAMIAS MBILULA; 5 — TOHKAA MBI~
ua; 6 — HKPOHOXHAA MEIINA (MeAHANBHASR [OHOB-
Ka); 7 — KaMbGanoBuaHag MELULA; 8 — CYNOXHTHE
LANRHOTO pasrubartenss GOABIIONO TAAbUA CTOMEL
9 — HUXHHH yIepXueaTenb CyxOXWIHli~pasruba-
Teneif; 10 — BepXHUH yoepXHBaTeNb CYXOXKHIHH-
pasrubatenelf; 11 — wiMHHEG pasrHGaTenb nanb-
ues; 12 — KopoTkan manobepuosas Meimua; 13 —
nepegHan GonelieGepuosan Memmia; 14 — QAHH-
Has ManoGeploRag Muewna; 15 — geTwpexrnapas
Melllua Gexpa; 16 — Hamparartens WHAPOKOI

cdacuum
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MAXOBOM CBSI3KOH W ODIIHM CYXOXKMKIHEM SIPHKPEIUIAETCA K MAJIOMY
BepTeny 6eapeHHO KOCTH.

Hode3douno-noscruyias MplllIia cruGaet B Ta306e1peHHOM CYCTaBe
Geapo ¥ NOBOPAYHBACT €10 KHADYXKH. Maras noAchuMnas Mbliia (Hemo-
CTOAHHAA) HAYHMHAETCS Ha TIOSCHUYHHX MTO3BOHKAX, 4 €€ TOHKOE, ATHH-
HO® CYXOXMWINE NPUKPEIUISETCS K MOABIIOUIHOM hacii M FOAB3IOLI-
HO-TOGKOBOMY BO3BHILUCHMIO. [pyuwesudnas MEILLA HAYKHAETCS Ha
fepeAHeil NOBEPXHOCTH KPECTLIA, BEIXOAUT M3 MOJIOCTH Ta3a depe3 6oib-
nIoe CeNaMIMHEOEe OTBEPCTHE M MPHKPENAAETCA K GONBIIOMY BEpTENy
SeapeHHol koctd. MEImIUa spatgaer Geapo
KHApYXW. Bruympennan 3anupameavias MbIwi-
LA HAYMHAETC Ha KpasiX 3anHpaTeibHOTO OT-
BEPCTHA W HA 3aNHpaTe/bHOH NepenoHKe,
BLIXOAWT M3 NOJIOCTH TAa3a 4Yepes Malloe 3a-
[IKPATE/IbHOE OTBEPCTHE H MPHKPLILIACTCA K
aMKe GobinoTo Beprena. Mbimma spaiilaer
6edpo KHAPYXH,

K napyscuoin moaunam masq OTHOCATCA —
SopIIAst, CPEIHAS H MANIAsA ATOAHYHBIC MBILL -
b, Hampsirateab wHMpokoi dacuyn Genpa,
HapyXHas 3anmupareNbHad M ase GIH3Heuo-
Bhi¢ MBILLEI, KBAApaTHas Meilia Geapa.

Boaswaa seo0uunaa MBIILA, KpyIHad,
MOILHAA, HAYHHACTCA Ha HAPYXHOH MOBEpX-
HOCTH KpbLl1a TIOAB3IOLIHON KOCTH, KpecT-
1a M KOTMHKA, MPUKPETIZeTCa K OOHO-
AMeHHO# GyrpucrocTy GeIpeHHON KOCTH.
Menuua pasruGaet Oeapo W BpamaeT €ro
KHApyXH, YIEPXUBACT TYJIOBHIIE B BEPTH-
KATLHOM TIONOXEHHH, MPHAAET TENY «BOCH-
HYI0» OCaHKy. Cpeduas U Maaan Az00uuHbie
MBILLUB] PACIIONATAIOTCH 1105 ATOAMYHOMN
Meblnei. HaunHaoTes: OHY Ha HAPYXHO#A
MOBEPXHOCTH KpbLTA MOAB3NOMIHON KOCTH,
FIPHKPENVIAIOTCA K GoMbILIOMY BepTely. DTH

Puc. 41, Mpiunis ripapoit HIDKHEH KOHEMHOCTH.
' Bun czanu:
| — GoNBIIAR ATOAMYHAS MBHILA; 2 — NOAB3AOLI-
HO-BonbLeGepuoBLIi TPAKT; 3 — ABYINaBas Mbilil-
na Genpa; 4 — NOUKONEHHAan SMKa; 5 — MATOYHOoE
(AXKNN0BO) CYXOXKILINE; 6 — MKPOHOXKHAA MBILL~
ua; 7 — TONYCYXOXuNBHaA Mbiuma; & - moay-
fepenoRvaras MBILLIA




IBe MBIITLIEI OTBOAAT Geapo. Hanpaeamens wupoxoii pacuuu HauMHaeT-

CA Ha TIepeNHed YacTH IpeOHA MOAB3IOLIHON KOCTH, HANMpPARIACTCS
BHU3, BIIETACTCS B MIHPOKYKO pacuiio Genpa, HaTarueaet ee. Hapyxc-
Has 3anypamensvias MHILLA HAYMHACTCS Ha Ta30BOM KOCTH BOKPYT 3a-
TTHPATEIPHOTO OTBEPCTHS M HA 3ANTHPATE/IBHOI [IePETIOHKe, MPUKPETI-
ngeTcs K GONBIIOMY BepTelly, BpallaeT Geapo KHApyXH. Keadpamuas
Moiuua 6edpa HAMMHACTCSA HA NATEPATbHOM Kpae CEeNATHILHOTO Gyrpa,

NPUKPEIIACTCA K MEXBEPTCALHOMY Ipe6HIO, MOBOpaIMBaeT Genpo KHa-

PYXW. Bepxnas Vi HUNCHAA GAU3HEK06aA MBIIIIE HAYMHAIOTCA Ha cena-
THLIHOH KOCTH, IPUKPENIAIOTCS B BEPTENBHOMN AMKe GeIpeHHON KO-
CTH. 3TH MBILILEI HOBOPAYHBAIOT GSAPO KHAPYKH.

Mbininm cBo6oa10ii YACTH HIKHEH KOHETHOCTH, Y CBOGOMHON YacTH .

HIKHEH KOHEYHOCTH BHIENAIOT MBIELILI 6eapa, MBIIIIH TONEHH H
MBI CTONK, MBI HHKHEH KOHEYHOCTH OT/IHYAIOTCA OT MBIIIILT
BEPXHEH KOHETHOCTH 1O CBOEMY DACTIONOXEHHIO H TIO CTPOCHHIO.

Ha fedpe Buinensior nepemHIOlO, 3aAHION W MENHAIBHYIO TPYIITH
MBI, K nepedneil epynne npuHaniexar NOPTHSIKHAS M YeTHIPEXTIABasT
MBIl [IopmusdcHas MbIIUIIA, MIUHHAS, Y3Kast, IEXHT MOBEPXHOCT-
HO, KOCO MepecekaeT Oelpo CBEPXY BHH3 M MemuanbHo. HaunHaercs
MHIIIIA Ha TIEpeIHEN BepxHeH OCTH IIONB3AOIHON KOCTH, IPHKPEIUL-
€Tcs1 K GyrpuctocTn 6onbiieGepLoBolt kocTH. Mbinnia criuGaer 6eapo u
TOJieHb, MOBOPAYMBACT OGeApo KHAPYXH. Yemupexanaeas MbIIIa 3aHH-
MaeT BCI0 MepeAHeSO0KOBYIO TIOBEPXHOCTh Gelpa, HAYHHACTCH YEThIPh-
MA ronoBkamMi. ITpaMasn ronoBKa 3Tol MeMII (TP A Ma s
M Bl Il I{ 3) HAYHHACTCA Ha NepeaHell HYDKHel OCTH MONB3IONIHOMN
KocTH. JIpyrie Tpu roNoBKU (TaTepanbHasd, MegHanbHa4d
H MPOMeXYTOYHAA NMHPOKHE MBI IIIK) HINHHAIOT-
€4 Ha NepenHeboKoBOH MOBEPXHOCTH GelnpeHHO# KocTH. Bee YeTRIpe
rojioBKH 00pasyloT ogHo ofllee TONCTOe M WIHPOKOE CYXOXUIME, KO-
TOPOE MPHKpeTUIACTes K 6yrpucTocTr GonbluebepiioBoii KocTH. Cyxo-
XHMINE COACPXKUT B CBOCH TOMME HAAKONEHHMK, YYACTBYIOLIMI B
00pa3oBaHMM KOJIEHHOIO cycTasa, YeTHpexrnapas MBILINA SBRIACTCS
CAMHCTBCHHBIM pa3rubaTesieM rojleHH B KOJSHHOM cycrase, [Ipamas
TroJIoBKa (MbllIa) CTHGaeT TakKe Geapo B Ta300eMPEHHOM CyCTaBe.

K 3adueii zpynne Mumn GeApa OTHOCATCA NBYIfiaBasd MBIIILA,
TIONYCYXOXKHIbHAA H TOMYNIEPENIOHYaTas MBULLILL Jgyetasas mua 6edpa
CBOCH JTMHHOH TONOBKOi HAYHHAETCA HA CEIANHMIITHOM 6yrpe, a KopoT-
KOi — Ha 3alHel MoBepXHOCTH GelipeHHON KocTu. TIprKpemisiercs Mulima
K TOJIOBKE ManobepiioBoit Kocty. Melliia pasruGaer 6eapo, crutGaer ro-
JICHb 1 MIOBOPAYMBACT ¢¢ KHADYXHU. [larycyxooncusbhas N nosynepenonsa-
Mas MBIILE, JIEXAIHe MEAWANbLHEE OT ABYIVIABOH MBILILIE], HAYHMHAIOT-
€A Ha CegaNnILHOM 6yrpe, a IPUKPEIUIATCA K GobmetepLioBoii KOCTH.
ITH MbILIIG! pasruGaloT Gepo B TA306eAPEHHOM CYCTABE M CTHOAIOT
TONIEHb B KONEHHOM CYCTAaBe, [OBOPAYHBAIOT FOJICHb KHAPYXH.
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Meduansnas epynna muiuny 6edpa COCTONT U3 TIATH MBIIL. 3TO &pe-
Genuaman, MonKas, a TAKXKe GoAbas, OAUHRAR M KOPOMKAS RpUeoosuue
MBILLIE], KOTOPHE HATHHAIOTCA Ha 106K0BOM M CEOANMIHON KOCTAX W
NPUKPEIUIAIOTCS (KPOMe TOHKOM) K GeApeHHON KOCTH. Bee 3TH MBI-
B IPMBOIAT Gefipo M MOBOPATHBAIOT €10 KHApYXH. Tosxkas Mbma
MpHKpesvITeTcs K GonpuueGepLioBoil KOCTH, OHA NIPABOAUT Oelpo, Cru-
GaeT B KOJICHHOM CYCTaBe I'0JICHb H MOBOPDAYMBACT € KHYTPH.

MEBIIOH 20teni 00pA3YIOT TPM TPYINEL NEPEAHION, 3aTHIO0 W
natepanbhylo. Hepeduss epynna COCTONT M3 TPEX MEILIIL — MEpeSHEH
GonblebepiioBoil, IMHHEOTO pasrubaTens NanpleB H ATHHHOTO pas-
TuGaTens GoNBLIOroe NAIblA cTombl. Bee 5TH MBILIOE HAYHHAIOTCS Ha
nepemHeil MoBepXHOCTH GoMbiLeGepLOBoi M MaobepLIOBOH KOCTEH H
Ha MEXKOCTHOI TiepenioHKe roneHu. fTepednsns 60abuiebepuoean Moutua
NPHKPENLETCA K OCHORAHHIO NEPBOH TUIIOCHEBOH H nepBoil KIUHO-
BHIMOH KOCTeil, pasrubaeT cTomy (ThUIbHOE CTHOAHWE), MPUIONHHU-
MaeT ee MeAnansHbLE Kpail. Jaunnvie pazzubamenu naivieé v boavuiozo
nastvia cmont IPHKPLILIAICTCS K asaHraM COOTBETCTBYIOMIMX WaNb-
LeB W Pa3rHOanT HalbIik CTOMH.

3adnss epynna MEILIL TOJEHH BKITIOYAET IIECTH MBI — TPEXIJia-
BYIO MBIIUIY TONEHH, NMOAKOJCHHYIO, 3aTHIOK GONBIedepLOBYIO H
MOAOIIBEHHYK MBI, MIHMHHHKA crubaTens NanbLes U JUTHHHBIH
crutaresib GOIBLIIOTO NMANBLA CTONKL. Tpexa1aean muua oaeHy pacnoo-
JIOXEHA [TOBEPXHOCTHO, OHA GopMupyeT penibed TOJNICHH C3aIH. JBe
roJOBKH (laTepajibHad W MeAHMalbHAas) HaIuHa-
10TCH Ha HAXMBILIENKAX GeNpEHHOM KOCTH H 00pa3yloT UKPOHONCHYIO

Mpmuy. TpeTka ronoBka (raybokaasa) HauWHAeTCA Ha
GonblueGepuoBol KOCTH H CYXOXHIBHON Ayre M obpa3syeT kambato-
eudnyo MLy, KamGanoBuaHas H MKpOHOXHaA MBIIILIET IEPEXOAAT B
obiiee (aXHIUIOBO) CYXOXKWIHE, KOTOPOE MPUKPLIULACTCA K NATOTHOMY
6yrpy. Mununa spaserca crubarteneM CTOMEl, a ee MEAHAIbHAA o
RaTepabHas TONOBKH CTHGAIOT roJIeHb B KONeHHOM cycrase. [lodowsen-
Has Moiuya, TOHKas, HAYHHAeTC Ha JIATePATbHOM HAUMbILLETKe Gen-
PEHHOI XOCTH, a ee MIHHHOE CYXOXMIUue MPHCOSTUHASTC K TIATO-
HOMY (axu/UTOBY) cyxoxunno. [lodkosenras MbITIIIA KOPOTKASA, ICKNT
¢330 HA KaTlcysre KOJIEHHOTO ¢ycTaBa. MBILINA HaYMHAeTCA Ha naTe-
pPANIbHOM HaaMBIIEJKe OeapeHHOH KOCTH, NPHKPEIIACTCS X 3aIHeH
TIOBEpPXHOCTH GomblieGepiioBoit KOCTH; ABNAETCA crubareneM roJeHH
OM CYCTABE.
» Ko&'ggﬁn 60ﬁbm€5€y DUOGAR MUY, QrunHbI ceubament nasvues n OnuH-
Huiti ceubament (GoAbLIO20 NAABUG cMOAb JIEXAT 110 TPEXTAABOH MBI~
neii. HauMHAIOTCH OHM Ha 3afHel moBepXHOCTU GonburebepLoBoil 1
MaoGepLIOBOH KOCTEN M HA MEXKOCTHOH mepenoHke. CyXoXniua ITHx
MBILI [EPEXONAT HA CTOMY [033AH METHANBLHON JIOARLKKH. 3aiHAs
GonbleGepoBas MBIIILA NPHKPEIUIAETCS Ha JARBEBUAHON, KIHHO-
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BHAHBIX H 4-71 TUTIOCHEBOI KocTaX, crubaer cromry. Crubareiy nansles
NPHKPEIUISLIOTCS K COOTBETCTBYIOINM hanaHraMm,

Aamepanvran epynna MEILIH TONEHH COCTOUT H3 JBYX MBIEITL — IJVH-
HON M KOPOTKO# Ma0oGepLIOBEIX MBI, KOTOpble HAYHHAIOTCA Ha Ma-
n0Gep1toBo# kocTH. CyxOXRKWIHS STHX MBIIILL HIYT HA CTOIY O3a14 JTa-
TepaJibHON JIOALDKKH. KopoTkast ManobepLosas MbIIIa HTpHKPeIUIeTcs
K OyTpucrocTh 5-i wilocHeBo#t kocTH. CyXoXmTHe TIMHHOR Manobep-
OBl MBILLIILI MEPECEKAET HAUCKOCH CTOITY M MPHKPLILIRETCS K OCHO-
BaHHIO MEAHANBHON KAHHOBHAHON W 1—2-ii ocHeBBIX Kocteld, [To-
9TOMY JUTMHHas ManodepuoBast MBEILIUA CruGaeT CTONY, HOAHMMAET
(TIpoKKpyeT) NaTepanbHLIA ee Kpaii (BMecTe ¢ KOpOTKOH ManobepLIoBoii
MBHILICH) H YKpernnseT NonepeyHutii CBOI CTONL.

Ha cmone uMeioTco ThUIbHBIE H TONOLIBEHHEIE MbIIEL, Ha m o1 4 €
CTONBI PACIIONArAIOTCA NBE MBILULLL — KOPOMKUE paA32ubament nansyes
H Goabuiozo nasvya cmons. OGe MBINIIE HAYMHAIOTCA HA THLTLHOMN 0
BEPXHOCTH MATOYHOM KOCTH, 8 NPUKPETUIAIOTCS X THUTBHOH moBepX-
HOCTH (hasiaHr COOTBETCTBYIOLIHX Nasies. Ha nogowise cTONE Bblae-
JIANOT TPH TPYIIIB! MBI — MEOHANBHYIO (BO3BHIWICHHE OOMBIIOTO
Najena), NarepaibHylo (BO3BHIICHHE MU3HHUA CTONEL) W CPEXHION
rpynny Muliui. Meduaaviyio spynny oGpasyloT TPH MBILIIIBL Mbiya,
OMEOOTAR BOTBIIOT nARCY CIMONbL, KOPOMKUI! ceubamens GoMbUI020 nasia
cmonb H Mbuiya, npusodawas oastuoii nasey cmonst, DT MBILLILE Ha-
HHHAIOTCA Ha KOCTAX NPEANIIOCHE! H NPUKPEIILIOTCA K BIPOKCHMAT b~
Ho#i dananre Gomsuore nansua cronbl. K samepasvnoii 2pynine OTHO-
CATCS TAKKE TPH MBILILIEL. ITO Muluya, OMEoORILAR MUsUHeY Crony!,
Kopomkutl czubameno MUSHHYG CMONS W MbIYA, NPOMUGOROCIAEARIO-
Has muauney. ITH MBILIIH HAYMHAIOTCS HA NOUOIIBEHHOI CTOpOHE
NATOYHOH KOCTH, 3-H TUTIOCHEBOM KOCTH, IUTHHHOM CBA3Ke CTOITEI, &
NPHKPETIAKOTCA K (pajanramM MusuHLA. Cpednas 2pynna Mbill CTOMED
BKJHOYACT TDHHANIATE MBI, Kopomiuii czubamens natbies i keadpam-
Has mbituia nodoweb HAYMHAIOTCA HA NATOYHOH KocTH. IMepsas OpH-
KpenIaeTca K GananraM CpesHMX Tpex MANBIEB, @ KBaApaTHas MBILI-

Lia ROJOWBLI - K CYXOXHIIUAM IVTHHHOTO CTUGATENs nambies. YeTbipe
4epeeclpaszuie Mot HAMMHAIOTCS HA CYXOXHIMSX ITMHHOTO CIM-
Gatensi nampleB, a MPUKPENNAIOTCHS K MPOKCUMAIBHBIM dananram

—35-ro naneues. Medxcxocmusie Muiuig HAUHHAIOTCA Ha MTIOCHEBRIX
KOCTAX (B MEXKOCTHBIX MIPOMEXYTKAX) H IPUKPEILIAIOTCH K cdananramM
nanbleB. flodoueennne mexnckocnivie MBILILEL TIPUBONAT 3—3-ii Taib-
LBl KO 2-MY, TBUIBHbIE — OTBOIAT 2—4-if NaNbLbl B JaTepanbHYIO CTO-
PoHy (NPUOIITKAIOT K MH3UMHITY).

Maulurubl HHXHE# KOHEYHOCTH TOKPBITHL acuHsIMu. Hapyxainie
MBIMIIRL Ta3a, a TAKXKE MBIUIIKI CROOOLHON YaCTH HUXHEH KOHeYHOo-
CTHMUMEIOT NOBEPXHOCTHYIO (IOAKOXHYI0) dpac LU0,
KOTOpaA B ATOAWYHON 06NacTh HasbiBaeTcA ATOANMYHOR dac-
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WHeil, Ha Geape —~ MHpPpOKoOoN Pacuueit (6enmpa), Ha ro-
neHH — dpacuneii ronenn Wupoxasa ¢pacuua mior-
Hasl, TONCTas, HMeeT BEIPAXEHHOE CYXOXIIBHOE cTpoeHue. OHa 1o-
KpbIBAeT BCe MBIMLIEI Gegpa CHapy:KH K obpa3syeT Tpu Mexcmmﬁmeqnu]g
NIEPEropoiKH, pa3rpaHHYMBAIONIME TP FPYIIB MBI Ha Oeape. i
pe3ynbraTe 06pasyloTCsl KOCTHO-(hacLManbHbie J10Xa ANA NEPEAHCH,
3amHEN ¥ MeAManbHOM rpynn MeuL Geapa. B BepxHeMeInaIbHOM Yyac-
TH Geapa (Mol HAXOBOi CBA3KO#) B IMPOKOH (aciu BMeeTCs ydac-
TOK, 3aKpHIBAIOLIWA HapykHoe (ITOAKOXHOE) KOJbLUO OempeHHoro
KaHana. Pacnya ToNeHH BMECTe ¢ ABYMA MEKMBIICYHBIMH IIEPETO-
POIKAMH OTIENIgeT JaTepanbHYK TPYIIY MBILL TONEHH (ManodepLo-
BBIE MBILIIIEL) OT MepeaHedt n 3aqHeit rpynin. Ha ypoBHe roleHOCTON-
Hore cycrapa dacuus roaeHH o0pasyeT HECKONbKO TMOIEPEeqHO
OPHEHTUPOBAHHEIX YTONMIUEHUH — YA CPXKHBAaTEeied CYX0-
X W N KA. DTH yaepXHUBATEIH YIacTBYIOT B 00pa3soBaHUM TPEeX KOCT-
HO-(UOPO3HEIX KAHANIOB, B KOTOPHX B CHHOBHA/IbHbIX B/IAra/IMILAX [IPO-
XOIST HA Thil CTOMBI CYXOXWIHSA iepeaHeit 60b1efepIioBod MBLIITIE,
MBILLIbE — Pa3rGaTens GOJIBIIOro MaJbia CTONB M MBIULE! — Da3rH-
GaTens mansues cTonb. ITozam MeIUaNbHON JOABIKKH NOI YACPXH-
BATEJIEM CYXOXWIHH MBI TAKOKE WMEETCH KOCTHO-(UOPO3HBbILIT Ka};
Han, cofepXaliuit CHHOBHATbHBIE BIAraMILA I CyX0Xunns MHHHOH
MaToGepLIOBOH MBIIIBI M sl CYXOXWIMA KOPOTKOH MajiobepLOBO
mpinist. Ha Thiote cronbt pacumst TOHKAA, HeXHas. Ha moaouree cTo-
16l dacuysA Tonctasi, NOAKPEIUIeHa TONCTBIMH My4KaMH $UOPO3HBIX
ponokoH. TToaToMy 1TOAOHIBEHHYIO PACIMIO HASHIBAKOT 10 4 O I B € H-
HEBPO3OM,
! H(Il)\:lﬂ?ﬂl]-‘][?’l cyxoxlcjmmﬂ MU, Ha HIKHeH KOHEYHOCTH Y4acTBYIOT B
ofpazoBaHiM GeIpeHHOTO N JAPYTHX Ka‘:lealil::, MMEIOLINX BAXHOE H
KO€, H NMPakTHYeCKOe 3Ha .
q)H:;SHgIJ[zo;H: flcl-l Bl i sz H a J1, KOTOpEIii MoXeT GHTh MecToM ofpa-
30BAHHA GeAPEHHBIX TPRUK, HAXOMMTCS IO MEAMANBHON YacThblo Ma-
x0Bofi ¢BAsKK. CTreHKkamy OeIpeHHOrO KaHaka, JUIHHA KOTOpOTro npH-
MEPHO 2 CM, SIBJIAIOTCS TIAXOBas CBSI3Ka (criepeln), GeApeHHan BeHa
(naTepanbHO) W NIyGOKMI ITMCTOK WIMPOKO#H dacump Geapa (c3amm).
BHyTpeHHee Koibuo (oTBepcTHe) ODepeHHOTO KaHala Hai;[
XOJMTCK B MNOSIOCTH MAMOTO Ta3a o] MECTOM MIPHKPEIUICHHMA N1aX0BO
CBA3KH K JIoGKOBO# x0cTH, HapyXHHM OTBEPCTHEM Ka-
Hajla ABIACTCA YJ9acroK B WMpokod dacumu Geapa ¢ oTBEpCTHAMH
I COCYIOB H HEPBOB.

Pa3spuTHe H BO3PACTHBIE OCOOEHHOCTH CKENETHbIX MBI

Mbilnbl TeNA YENOBEKA PA3BHBAIOTCS H3 CPEIHETO 33POALILICBO-
ro JUCTKa (Me30JepMhi), TOH ero 3anHeOOKOBOH 4YacTH, KOTOpasg
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BXOIHUT B COCTAB CETMEHTOB TeJIa — COMHTOB. DTH 3a9aTKH MYyCK¥yla-

TYPEI — MUOMOMb — Pa3’pacTAIOTCA; M3 3aJHUX UX OTHENOB (AOpCalb-
HBIX) 06pa3yIOTCA MBINIIBI CTIMHBL M3 TTEPEIHIX (BEHTPAILHBIX) —
MBILILL rPYAM M kHBOTA. Mbmmunl KoHeuHocTel dopMupyores us
IIEPEHIX OTAENOB HEKOTOPBIX TY/IOBULUHEIX MHOTOMOR, KOTOPEIE Bpa-
CTAIOT B 3aMATKH KOHEYHOCTeH. MHEIILLI TONOBL (JKeBaTeNbHbIE, MH-
MHICCKHE) H HEKOTOPbie MBILLULBI IICH PA3BUBAKTCH M3 MbILICYHEIX
334aTKOB BHCLICPANIbHEBIX H XabepHbIX Ayr.

MH1nleyHbie BOJIOKHa 06pa3yloTcs M3 OMHOAIEPHBIX 3MOPHOHAIL-
HLIX MBIHIETHBIX KNETOK — MHOGIACTOB. MNoGiacTH 06heaHHsIOTCA,
CIMBAOTCA B MHOTOSIISPHBIE CTPYKTYPHI (BOJIOKHA), B KOTOPHIX ITOSIB-
JAI0TCA MHODUGPUILTHL ¥ TIOMEPEYHOTIONOCATAN HCUEPYEHHOCTS.

K mMoMeHTy poxienns peGeHka Hauboiee PasBHUTHI MAIHINBI MOAO-~
Bbi, TYNOBHINA H BEPXHHX KOHCYHOCTEH. Y HOBOPOXICHHOIO Macca
MBIILILT COCTABNAET NPpUMepHO 20 % Beedi Macchl Tena. CyXoxummsa MBI
H QacuHM ¥y HOBOPOXIEHHOTO Pa3sBMTH Citabo.

Iocne poxaeHHsa MBILILBE PACTYT, MTOCTEIIEHHO YBEIMUMBAIOTCS X
pasMephl M Macca. YIIHHAIOTCS CYXOXMANA. POCT MBI B IIWHY Opo-

Aokaerca 1o 23--25 ner. HanGosee MHTEHCHBHEIN POCT MBIMIEYHBIX

BOJIOKOH W MEIHILL B L1€/I0M NPOUCXOZUT B NETCKOM M TIOJPOCTKOBOM
BO3pacTax. braromaps gerraTensHOM aKTHBHOCTH H dU3MYeCKMM Ha-
IPY3KaM MBINICYHBIC BOJOKHA YTOMILAIOTCH, YBEIMUHBAETCH MACCa
MBIIIE. ¥ MBI YBEIMIHBACTCS 3AACTHUYHOCTD (PacTsKUMOCTD) UX
MBIICYHBX BOJIOKOH, B BOJIOKHAX BO3PACTACT KOMHYECTBO MUOMHG-
punn. B GusHuecky pasBHTHIX MHINIAX YBEJIMYMBACTCS KONUUECTRO
KPOBEHOCHBIX KAMUBIPOB.

Bonpocw Ans nobsropenmns n CAMOKOHTPONA:

1. INepearcanre MBIDIE!, OTHOCALIMECH K MOACY HUXHHX KOHEYHOCTEH
(TazoBoMy T0Osicy). e 3TH MBIUITEL PACIIONArAIOTCT H KaKue dyHKITHH BLI-
NOMHAIT?

2. Ha3osuTe IpyImsl MEININ Ha Geape W ronenn. Kaxue Meimibe BXOIAT B
KAXAYIO rPyNny, xakue GYHKUWH 3TH MBI BHITOAHSIOT?

3. HasosuTe rpynnet Mbimni crorer., Kakite (YHKUMH 5TH MBIULB BHITON-
HAIOT?

4. HasoBWTe KaHalbl H CHHOBMAIBHbIE BIATAANILA, HMEIOWIIECS Ha HHX-
Helt KOREHHOCTH. Tlie OHHM pacTionaraioTcs, Kakoe MpPaKTHYECKOE 3HANCHME
OHM uMeloT?

5. PacCRaxuTe O PasBUTHI M BO3PACTHMX OCOBEHHOCTAX CKEMETHMX MBIHILL,

VYEHHME O BHYTPEHHOCTSX
(CTLIAHXHOJIOTHST)

Buyrpensnse opramm, iy BHYTPEHHOCTH, PACTIONOXEHB B ItONOC-
TAX Tena YenoBeka. K BHYTPEHHOCTAM OTHOCATCS OPTaHbl IMHILEBapH-
TeNLHON, OLIXaTeNbHONH, MOYEBHIACIHTEABHOH (MOUEBON) U NOMOBOM
cHcTeM. MoueByio ¥ IOOBYIO CHCTEME] M3-32 OGILHOCTH MX PA3BUTHA
W HEKOTOPbIX HYHKUHOHAIbHBIX 0COBEHHOCTEH OOBETNHAIOT B MOUEe-
nonosoi annapat. K pazmeny «BHyTpeHHOCTE{» OTHOCAT TAKXe aHATO-
MHIO OPTaHOB BHYTPEHHEH CEeKPELHM, KOTOPBIE YIACTBYIOT B OGMeH-
HuIX GYHKUMAX opraHn3Ma. MHOTHe 3 3THX OPTAHOB PacnoNOXKeHHI B
MONIOCTAX Tela YeJIOBEKA.

Bce BHYTpeHHNE OpTaHBL, B TOM YHCAE M XeNe3bl, HMEIOT TpyOua-
T0¢ CTPOcHHE. B CTeHKAX NMHHICBapHTENbHOU TpyOKH, ABIXaTeabHbIX,
MOYCBRBONAILMX U MNOAOBHX NyTeli MMeeTcs onpeaciseHHas HOCIe-
ZOBATCILHOCTE PAacMoIOKCHHS
cnoes. Co CTOPOHEI MPOCRETA Op-
I'AHOB HAXOAHUTCA CTHIHCTasA 000-
JIOYKA, 3a HEW CHeNyIOT Noj-
CITH3HCTasE OCHOBA, MBLIIEYHAA
ofOIOUKA M ABEHTHINS (MIH ce-
posHaga obonouka) (pHc. 42).

Puc. 42. CtpoeHHe NHLEBAPHTEND-
HOii TpYOKH:
| — HapyxHas ofonouka (anBeHTH-
und; OpoiHHA); 2 — TMPOLOAbHBIH
Cnoii MBIIeaIHOR OG0NOYKY; 3 — Kpy-
ToBOi coli nogMENIeYHON 00004~
Ki; 4 — TIOOCAM3UCTAA OCHORA, 5 —
chuaycTas obomouxa; 6 — cknagka
CAM3HCTON 06OMOuKH; 7 — BOPCHH-
KM; 8 — Oprikeiika
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Causncmas obosoura BXOTIOUaeT cOOCTBEHHYIO TUIACTHHKY CITH3HC-
1O 0BONOYKH, TOXPHITYIO 3MHTeMeM. B cnu3ucTol 00010YKe pacno-
JATAI0TCA OMHOKIETOMHBIE M MHOTOK/ISTOUHbIC XeIe3bl, BeIpadaThBa-
IOWMe CJIH3b, YBIAXHAIOUAA [MOBEPXHOCTh SNWTENHS. Inumenuil
OTTPaHUYMBAET CTEHKH MONBIX BHYTPCHHHMX OPraHOB OT BHEMIHEH
cpednl (CONepPXUMOro THIEBAPUTEFHON TpYOKN, AbIXaTe/IbHBIX ITy-
Teil, MOYEBHIBOAAIMX TyTeH). Y POTOBOM MONOCTH, [IOTKH, Nulle-
BOZa, 3aTHENPOXONHOTO KAHANA MUTeIHH MHOTOCHOMHLIN TIIOCKHHU
HeoporoBesalolui. Causuctas oGorouxa XeaydKa, TOHKOH H
TOJNICTOH KMIIOK, TPaxeH H GPOMXOB MOKPHITA TIPOCTHIM CTONGYATHIM
(OIHOCHOMHEIM LIMTHHAPHYECKHM) 3MHUTEIMEM. ¥ MOUEBBIBOAALINX

HyTell SITUTENMH TIPEXONHBIA. CoGCMeeHRaR NAGCMUHKA CAUSUCMOU.

o060a0uKkn, Ha KOTOPOH JIEXWT SImTeNHii, o0pa3oBaHa PHXION BOOK-
HHCTON COCOMHRTENBHOMN TKAHBIO, B KOTOPOM PAcToNaralorcs Xesie-
3H, CKOIUIEHMA TMMGOMIHON TKAHH (THMMOUIHBIE Y3€IKH), HEPBHEIE
3JIEMEHTHI, KPOBSHOCHHIE H JAMPATHYSCKNE KATHW/UTAPE! M COCYAM.
odcausucman ockoéa 06pa30BaHa PHIXJION BOJIOKHHCTOH HeodopM-
MeHHOH COSMHHMTENLHON TKAHBIO, B KOTOPOI HaxogATCHd XKeNelbl,
HEPBHBIE BOJIOKHA, KPOBCHOCHHIE H TKM(PAaTHUECKHE COCYIbL.

Mbugeunan 060404K@ COCYOHT U3 JABYX CIOEB, MOCTPOSHHBIX, B OC~
HOBHOM, H3 TNAAKOH MpIIeYHOH TKaHu. BHyTpeHHMI cioii KpyroBoi
(LUMpKY.IAPHEIH), HAapYXHBIH CT0ii MPOXONBHBIA. ¥ TIOTKK, BEPXHETO
OTHeNIa MTHIUEBOAA, TOPTAHH MYCKYJIAaTypa HCYepYeHHad (IonepevHo-
monocarasd). Braronaps COKpaleHUIO MBILIIL] IPOCBET TpyOUaThiX opra-
HOB MOXET CYXHBATBCS WIM paciMpATbeA. CTEHKH MUILEBOJa, Xe-
JiyIKa, TOHKOM W TONCTOH KWLIOK M HEKOTOPHIX APYTHX TPYy(uaTHIX
OpPTaHOB COBEPLIAIOT IEPHCTANBTHYCCKHE JBIDKEHHA.

HapyxHas obonouxa (adeenmuyus) COCTOUT H3 PHIXION BOMNOK-
HHCTOH COSTWHMTENBHOM TKAHH, B KOTOPOIl PACITOfIOXEHBI KpOBe-
HOCHEIE M JHMGATUYeCKHE COCYAH W HepBbi. HEKOTOpHIE OpraHHI,
PaCROMOXEHHEIE B GPIOIHOH MOJOCTH W TIOJNOCTH Tasa, CHApPYXH
TIOKPHITHL cepo3nol obosovioli. TloBepXxHOCTDb 3TOH OGONOYKU BAAK-
Had, ofJIerdaeTt ABIXKCHHe BHYTPCHHHX OPraHoOB APYr OTHOCHTEIBHO
apyra (TMeveHb, XeJYIoK, TeTAH TOHKOH KHMITKM, NonepevuHas obo-
JOYHASL KWIIKA M Ap.).

B creHKax OpraHoB MALIEBAPHTEABHON CUCTEMBI, 8 TAKKE B CTCHKAX
OPTAHOB JHXAHHS U MOYETIONIOBOTO aNmapaTa HMeeTcs 60bIIoe KOJIH-
9eCTBO PAIIHIHEIX IO CTPOCHUI0 OAHOKJACTOYHBIX H MHOTOK/IETOYHMIX
sxenes (puc. 43). XKenesn BEINOAHSIOT CEKPETOPHYIO HYHKUHIO — BEIPa-
6aTLIBAIOT GHONOTHUECKH AKTHBHBIE BellecTBa, (pepMEHTHI, He0b6Xo-
OHMBIE LI MUILEBApPEHHS], W CIN3b, KOTOPAd 3aLIMIACT CAR3HCTYIO
0BONOYKY OT HEHCTRHS PAITHYHBEIX XMMHYECKHMX BellleCTB. KpymHble
xeJte3nl (CIIOHHbE Xele3Hl, NedeHb, HOMKENYyA0UHAaA Xeies3a) pac-
TONaraoTe 3a NpeJelaMi MUIIEBapHTeILHOTO KaHAaJa.
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Prc. 43. CTpoeHHE H THIBI 5K30KPHHHBIX XeJes:
A — stTenwii; b — BONOKHUCTaA COSMHMTEARHAA TKaHb; | — npocTas Tpy6-
uarad xene3a; I} — npocras anbeeonsapran xenesa; 111 — npoctaa paspers-
JeHHad 1pybuaTan Xxene3a; FV — npoctas passeTRICHHAs ALBEOSIPHAS Xelle-
3a; V — cnoxHas TpyGuaro-anseeonsapHas Keaesa

ITHMHIEBAPUTEJILHAL CHCTEMA

IlnmesapuTeLHAR CHCTEMA BHITIONHAECT GYHKLHA MEXaHHYECKO
K XMMWYECKOH 00pabOTKH BHIUM, BCACHBAHHMA NMPOAYKTOB NepeBapH-
BAHHUA B KPOBb H ANMODY U BBIEJCHHS U3 OPraHH3Ma HellepeBapeHHEIX
BELIECTB.

IMmiepapuTeNnbHan cucTeMa MpeaCcTaBnsgeT coboll MUIeBapHTeIb-
HY10 TPpYOKY (pHC. 44) W pald pacHoONOXEHHKX BOIE €€ CTEHOK KPYIi-
HBIX MUIHEBAPUTENbHLIX Xenes. [TuesapuTensHasd TpyfKa UMeer xo-
pOIIO BLIPAXEHHHE PACIHMPEHHA (POTOBYI TOJIOCTb, XKENAYAOK) H
GONbLIOS YHCTO W3THOOB, METENb.

Porosas nonocts (NOAOCTL PTa), PACHIONOKEHHASA B OGMACTH LOA0-
BLI, BLITONHAeT DYHKIMA NpHEMA, TNepeXeBEIBaHMS IHILH, CMaYH-
BaHHA e¢ cMoHoi. W3 poTOBOH M0M0CTH NHILA NOCTYNACT B IIOTKY, B
KOTOPOH MIPOMCXONUT MEPEKPECT MHILCBAPKTEIBREIX W OLIXaTebHBIX
nyteif. ITHILICBOA IIPOBOMHT MHLLY U3 IMIOTKH B Xenyaok. B 6prowHoii
N10/IOCTH MHUIEBAPHTENEHAA TPYOKA PE3KO pacHIupsieTcs, 06pa3yeT Ke-
AYAOK. 3a XKemyAKOM CIeAYIOT TOHKasM, a 3aTeM TOICTasd KHIIKa, B xe-
JIYAKE W TOHKOH KHIIKE B pe3yIbTaTe BO3AeHCTBUA MULIEBADHTETBHELX
COKOB ITHIIA NNEPEBAPUBAcTCA, MPOIYKTH NepeBapHBaHIA BCACHBAIOT-
cd B KPOBEHOCHbIE H NuMbaTHIECKHE KaKUTAPH.

KoHeYREI OToCT NHINCBAPHTEABHON CHCTEMbl — 3TO TOJCTAS KHIL-
ka. M3 mocTynHBiLelt B TOACTYIO KHIITKY HHIIEBOI KAWL BCACKBa-
eTed Boga H GOpMUPYIOTCA XanoBeie Macch. HenepepapeHHblie 1 He-
BCOCABLUMECS BEIIECTBA YAANAIOTCS HAPYXY Yepe3 3agHuii mpoxona.
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13

Puc. 44, CTpoeHHe NUIIEBAPUTSNIEHON CUCTEMBL:
1 — oKonOYIIHAA CNIOHHAA Xene3a; 2 — Markoe HEGo; 3 — TmoTKa; 4 -
A3RK; § — nUmepon; 6 — xenymok; 7 — MOIXKeNMyAoYHas Xeaesa; 8§ — mpo-
TOK NOMKEAYIOYHOH Xemessl; 9 — Tollad kHuka; 10 — rucxoamuasg obo-
Jouniad KWiika; |1 — nomepeunas oBonovHad xumka; 12 — curmobuOHas
oBOROYHAA KHIIKA; 13 — HapyxHuii chHHKTep 3anHero npoxona; 14 — nps-
Mas KWIKa; 15 — mons3momHasd KHHIKA; 16 — 9epBeoOpasHBI OTPOCTOX
{annenamxc); 17 — crenad kuika; 18 — MOIRIIOMHO-CICTOKHLIEYHRIH Ka-
na; 19 — socxomsmmas ofogouHas KWika; 20 — npaswiif (NeYeHOYHbIIH)
Haru6 oSomovHoM KmukH; 21 — JBeHAOIATHNCPCTHAA KMLIKa; 22 — Xemd-
HBIl TIY38IDB; 23 — nmeucHb; 24 — o6uinit Xerausiit npoToK; 25 — chHHKTEP
MPHBPATHHKA XKeNyaka; 26 — MONHMXHedemOCTHaA xeiaeda; 27 — romb-
A3EIIHAA XKeiesa; 28 — HInKHAq ryba; 29 — monocts pra; 30 — BepxHad ryba;
31 — 3y6bi; 32 — TBepOOE HEGO
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IToaocte pra

IlojocTs pra MOmpa3enAOT Ha OBA OTAEAA. NpeiaBepHe pra M
cofCcTBEeHHO MOJIOCTD pra. Ilpeddeepue pra orpaHHICHO TYOaMH Criepe-
IOH W wWekaMu ¢ GokoB, 3ydaMK H AecHaMM H3HYTpH. Yepes portosoe
OTBEpPCTHE, OFPaHNMEHHOE ryGaMu, MPeNABEpHE PTA OTKPHIBACTCA Ha-
pyXy. I'vOBI CHapyX¥W NOKPHITH KOXei, 3 H3HYTPH BHICT/IAHEI CITA3HC-
TOl 000on0UKOM. B CBA3M ¢ ITHM BRIIEATIOT HAPYXHYK) KOXKHYIO 9acTh
H BHYTPSHHIOIO CAW3MCTYIC 9aCcTh. PasidaloT Takke MPOMEXYTOYHYIO
YacTh, MOKPHITYI0 TOHKAM CIOEM OPOTOBEBAIOILEr0 MHOTOCIONHOTO
VIOCKOTO BITHTEINS B INIIEHHYIO CU3ACTHIX XENe3 M BOJIOC.

Cobcmeenno nosocmb PTa HAaXOJUTCH KHYTPH OT 3yGOB M OgeceH W
coolLIaeTea ¢ IpeLIBepHeM Yepe3 NPOMEXYTKH MexXay 3yGamu. Bepx-
HIOK) CTEHKY ITOA0CTH PTa o0pasyloT MOKPHITHE CH3UCTO 060A0YKOi
TBepHOE HEDO M MATKOe HEGO. Mrzxoe nébo, UMU HEOHAR 3aHasecKa, TIPH-
COeIMHACTCA C3adM K TBEpIOMY HEQGY. Y Msarkoro HEGa c3ammn HMeeTCs
Y3KHH OTPOCTOK-A3bU0K. OT MArkoro Héba mo GoKaM M KHH3Y OTXOAAT
l(Be TIApH CKIAA0K-IyXKeK. 3aOHasa OYXKa HEOHO-2a0moykan, NEpeaHsas
OVXKA — #ébro-asviunai. MeXny AyXKaMH ¢ KaXE0H CTOPOHb] pacrio-
JIOXKeHa HEOHaR MUHOaAURaG — OpraH HMMYHHOI1 cHcTeMbl. JIHOM noJso-
CTH PTA CIYKWT Quagpazma pma, oOGpa30oBaHHAA MApHOH cpoclueiicsa no
cpelHeil TUHKN YENMIOCTHO-TIOABA3MYHONA MBIIIIIEH, HA KOTODOW JIEKWT
A3bIK. B Mecte nepexoma CAH3UCTOH 0O0NIONKH Ha HFDKHIOI ITOBEPXHOCTE
A3bIKa ofipa3yeTca ero yaeuka. [1o croporaM OT y34e9KHN Ha BEPLIIKHE
NOIBAILYHBIX COCOYKOB OTKPHIBAICTCA NPOTOKH CIIIOHHBIX JXeJIE3,

ITonoctb p1a B 334HEM CBOEM OTACNAE COODLIACTCA ¢ OMOCTHIO TOT-
KM Jepe3 3e¢, KOTOPHH CBRepXy OTPAHWYeH MATKHM HEDOM, Mo Gokam
€T0 CTeHKAMH CITyXKaT HEOHbIe AYXKH, BHU3Y KOPESHDb SI3bIKA.

Y HOBOPOXAECHHOTO pebeHKa IOIOCTh PTA HMEET HeDONMbLINe pas-
Mephl. 3yH0B Y HOBOPOXACHHOTO ellig HeT, ITOSTOMY NMpeAiBepHe OT-
TPAaHHYEHO OT MOJOCTH PTa ZSCHEeBbiM KpaeM. I'yBH y pefeHka ToJ-
CTHI€, WEKHA OKPYTibie, IIOCKOABKY B HAX XOPOLUO BHIPAXKEHO XNPOBOE
Teno. HaunHAS ¢ YeTBIPeXIeTHErO BO3pacTa KHPOBOE TEA0 YaCTHUHO
arpothupyercs, IOCTeNEHHO YMeHbHIaeTed B pasMepax. Teepaoe HEGO
LIOCKOE, XKenes B camnsucroli obomovyke Mano. Msarkoe HEGO OTHOCH-
TENBHO IHHPOKOS M KOPOTKOE, PACHONATACTCA MOYUTH TOPHIOHTAIBHO.
B CBA3IN ¢ TeM, MTO MATKOE HEGO He JOCTHTAeT 3adHeit CTEHKH IJIOTKH,
peGeHOK MOXET CBOGOIHO ABILATE MTPH COCAHMH.

Ak

A3pik — 2T0 MBIIIEYHEH opraH. (OH 00pa30BaH NONepeYHOn0a0Cca-
TOM MBIIIEYHOM TKAHBIY, TOKPRITOMH CAK3MCTOH oBomouykoi. A3k yya-
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CTBYET B IMpoLecce NEpeMeLIHBAHAA THIUM, TIOTAHMS, apTHKY/IALMH
peul. 3K ABIAETCA TAKXe OPraHOM BKyCa. ¥ peGeHKa sA3BIK HIPacT
GOABIIYIO OB NPA COCAHHH MOJIOKA MATEPH. ¥V A3HKa BHALHIIOT NO
f6oKaM Kpas, Y3KYIO MEpPeIHIO YACTh HASHBAIOT SEPXYUIKON A3bIKA,
IHPOKYIO 3AIHIOK — Koprem A3vika. CPEHAA YACTb MEXTY BEpXyll-
KO#M K KOPHEM ABNSETCS TeNoM A3kika. OGpauleHHYIO KBEpXy MOBEPX-
HOCTE HA3KIBAIOT CRUHKOH A3WKA.

Cauzucman o60a0%Ka I3b1Ka, TIOKPEITAs MHOTOCTOHHEM HEOPOTOBS-
BAIOIHM SMIHTENNEM, 0BpasyeT MHOTOUYMCACHHBIE pPasnMuBoi dhopme
COCOYKH. BbLICIIAIOT Humegudnue, KOHyCogUoOnbe, Aucmogudnne, spubo-
audnuie v Jeeapboeudnnie cocoury, Bonbllie BCETO HUTEBHIHBIX COCOUKOB,

IIMHA KOTOPBIX COCTARAsAET NpUMepHO 0,3 MM. DTH COCOYKM MPHAAOT

CITHHKE fI3HKa HapXaTUCTH BIA. B cocoukax s3bKa WMEIOTCA HCPBHEIE
OKOHYAHUH, KOTOpLIE BOCTIPUHMMAIOT OWIYLICHHA TMPHUKOCHOBEHHS.
JIMcTroBUAHBIE COCOYKH PACIIONOXEHH HA GOKOBBIX TIOBEPXHOCTAX SA3bI-
Ka. I’ pUBOBHIHBIX COCOUKOB MEHBillE, 9eM HUTCBHAHEIX, OHN KpyTHee,
WX WTiHa Bapeapyercd ot 0,7 zo 1,8 mm. XKenoGoBHAHBE COCOUKH, OK-
DYXEHHBIE XeJIOOKOM M BaJioM, B KONMYECTBE 7—12, pacronaraiorcs
HA TPpaHANE MeXAY CIIMHKOl #3bIKa H ero KopHeM. B Tomue snnreads
NUHCTOBHOHBIX, TPUOOBHAHDBIX, XEAODOBHIHBIX COCOYKOB HAXONATCA
@KyCostie NouKI — IPYILIE PEUETITOPHBIX BKYCOBBIX KIETOK.

ToBepXHOCTh CAM3UCTON OGOIOYKH KOPHA A3BIKA HEPOBHAS H3-3a
CKOTLIEHHS B e¢ cOBCTBEHHOM [UTacTRHEKE NTMMGONIHON TKaRH, KOTO-
pas ofpasyeT A3wwHYI0 MunOGAUKY, TAKXKE OTHOCHILYIOCA K OpraHaM
KMMYHHOi CHCTEMBI.

Murwmgy A3b1Ka TOAPAIAEIOTCS HAa HapyXHHe W COGCTBEHHBIE.
K HapyXHEIM MBEILEAM A3HKA OTHOCATCS [TApHEE I0A00PONOYHO-A3bI-
Hasl, MOTBA3HYHO-A3LMHAA H WHIOA3KYHAs Mbluinpl, HauwHaloTcst
3TH MBIULBI HA KOCTAX OCHOBAHHUA Yepena H OXaHtHBawTCd B TO/IIE
A3HKA. DTH MBS NOBOPAYHBAOT A3HK B TY WIH APYIYI0 CTOPOHY.
CoO¢TReHHBIE MBI HATAHAIOTCA M 3AKaHY#MBAIOTCA B TOMLUE A3BIKA.
OHH COCTOSIT W3 NMy4YKOB NMPOAONLHBIX, MONEPEYHHX B BEPTHKAIBHBIX
MBIILEYHBIX BOJOKOH, NEPEUIETAIOIIEXCA MexXay co0ol W ¢ BOJIOKHA-
MH HapyxHBbIx Mbiul., [Ipn cokpaiienu coGCTBEHHBIX MBILUIIE S3EIKa
H3MeHsercs ero ¢dopMa, OH YKOPauMBaeTcs H YTOJAMAETCA WiH CTaHO-
BUTCH GoNee WMPOKUM H ILEOCKHM.

Jyom

V uesoBEKa HMESTCs OBE CMeREl 3y60B — MOJIOYHbIE (BPEMEHHHE)
1 nocrogHHLe. Monounsie 3yOnl MOARIAIOTCA B pAHHEM JXETCKOM BO3-
pacte. UM Ha cMeRY pHxoasT BocToanmsie 3y6u. M MotouHbie, H HO-
CTOSIHHBIE 3y6Bl PacHONaralorcs B 3yGHEIX anbBeonax. ¥ pebGenka 20
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MOJIOYHHIX 3y0OB, ¥ B3pOCIO-
IO 4eloBeKa — 32 MOCTO-
AHHBIX 3y02. ¥ Kaxmoro 3yba
pasnuyaKT KOPOHKY, LIeli- 1¢
KY, KopeHs (pHc. 45). Koponxa
pacroaraeTcs Haj JTeCHOM.
Hleiixa HaxoouTCA HA TPAHHN~

e MEXIy KOpHeM W KopoR- 1l
koii. B a3roM Mecre ¢ 3yDoMm
COMpHKAacaeTcs CIM3HCTas
obomouka gecex. Kopens pac-
MOJOXEeH B ajdbBeosie, OH
OKaHYHBACTCA BEPXYIIKOM,

Ha KOTOPOH MMEETCA MANIEHE-

KO€ OTBEPCTHE, Yepe3 KOTo-

poe B 3y0 BXOOAT coCyOBl M L.
HepBblL. BayTpH 3yba umMeerca
HeGOmBIIan MOJOCTh, B KOTO-

poii HaXOmATCA 2y0nas nyss-

na, B KOTOPOH pa3BeTBIANIOT-

¢ KPOBEHOCHBIE COCYABI H
HEPBEBL. Y KaEI0To 3y6a MMe-

eTCs OAUH KOPEHE (Y Pe3LIoR,
KJIBKOB), ABa WIM TPH KOp- [y
HA (Y KOopeHHBIX 3y60B). Kop-

HH 3y00B ILIOTHO CPAacTaloT-

CA CO CTCHKAMH 3yOHEIX S9eeK

NPH TIOMOLIH TOHKOIO CIIOA

Puc. 45. CtpoeHue 3y0a;
COCOAWHHTENbHON TKawm — 1 — 3Maib; 2 - genTHH; 3 — nynena 3yba;

nepuodonma. 4 — JecHa; 5 - UEMEHT, 6 — TePUONACHT;
Bee 3y0bl mocTpoeHst B 7 — KOCTS. I — koponka 3y6a; Il — wmeiika
OCHOBHOM W3 AcHTHHA. Jen- 3y0a; III — kopenw 3yba; IV — xanan
mur B 00NIaCTH KOPOHKH TT0- KOpH: 3y6a
KPBIT TOHKHM COEM SMAITH,
HapYXHHIHA ciioit KopHa 06pa3oBaH HEMEHTOM. IMaib IPSACTABIACT CO-
G0oi1 oYers IIOTHOE, MPOYHOE BEILIECTRO, B KOTOPOM 36—97 % HX Macchl
NPUHATACKHUT HEOPraHHYECKHM COEIUHEHMAM. B OCHOBHOM 3TO
dochopaoxucabil, yraekucanii u dropucTeii Kaneuuit. B gentuHe
HIPUCYTCTBYET OKOJMO 28 % OpraHM4ecKHX BelltectB (IZIaBHMM o6pa-
30M, KOANAT€Ha), 72 % COCTARIAIOT HEOPraHW4ecKHWe COSIHHEHHA
{dochopHOKHCABIA 1 PTOPHCTHIN KANbUUIA, a TAKKE APYTHE COJMH).
Hemenm no ceoemy coctaBpy 61M30K K KocTH. Ha 29,6 % memMenT co-
CTONT U3 OpIraHWYECKIX BeIECTB U Ha 70,4 % — M3 HeOPTaHHYECKIX
(mpeuMyluecTBEHHO (POCHOPHOKHCIBIN M YINCKHCIbIH KANBIMIA),
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o dopme KOPOHKH ¥ KOMYECTBY KOPHEH PAITHIAIOT CACAYIOLLHE
dopMEl 3y60B: pesmbi, KIWKH, Maibie ¥ GombiiHe KOpeHHNE 3yom1,
V pestios KOPOHKAa MMEeT A0NOTo00pasHyo GopMy. Kopenb ¥ HHUX
OIMRE. ¥V KJIRIKOB, 3aHHMAICIIMX MECTO MO3aTH PE3LUOB, KOPOHKA 3a0C-
TPEHHAS, KOHYCOBHHAA M TAKXKe OIMH KOPEHb. Maiele KOpeHHHE
3yGH HMEKOT IWHPOKYIO YIUIOLIECHHYIO KOPOHKY M OAMH KOPCHb. Pac-
TONATAloTCH MAKIE KOPeHHbIE 3y0hI 1103301 pe3LoB. BolbLIie KOPEHHEIS
3yGbl HMET GOoaBIYI0, KyDOBHIHYIC KOPOHKY U ABA WX TPH KOpHH.
CMBbIKaHWE BEPXHHX M HIXKHUX 3y60B MOAyYwio Ha3BaHME NPHKYyCa.
Tipu 3TOM BePXHHE N HIKHHE 3yObl IUTOTHO COMPUKACAIOTCS, BEPX-
HHe pesinl 00b[MHO BHCTYNAIOT Hall HIWKHUMH pe3liaMH.

Usicno 3y0oB NPHHATO ODO3HauaTh 3yOHON (opMymoi, KoTopasi
npeacrapiser cobol apobu. B yucnutene neppad ungpa obo3navaeT
KONKYECTBO Pe3LOB, BTOPas — KONHYECTBO KITLIKOB, TPEThA — MAILIX
KOPEHHBIX H 4¢TBepTasd — GONBIUHX KOPEHHbIX 3yGoB Ha OAHOI CTOPO-~
He BepxHe# yemoctd. B sHaMenaTeNe TAKUMH Xe YHCTaMU 0003HAYAI0T
KOJHYECTBO 3y00B Ha OZHOH MOJOBHHE HIKHEMH Ye/II0CTH. ¥ Bapocno-
ro 4esnoseka uMeetcs 32 3y6a,3u 3ybHas QOpMYyRa BEILIAZAT CACAYIO-

2+ 1:2-3
LM of»paaom.2 I

Monoursx 3y6oB y peGenka 20. 3y6Haa dopMy/a uMeeT TAKOH BAkL:
% - } - g - 22 Lindpsl TakXe 0603HAYAIOT YHUCTO MONOYHSLIX 3Y-
60B Ha OAHOI DOJNOBHHE KAKIOH YEHIOCTH: ABa peslla, OAMH KIBIK,
nBa GonpNIMX KOPeHHHIX 3yba.

MofaouyHble 3y0s HAUHHAIOT MPOPE3bIBATHCS (moABNATECA) Ha 6—
7-M Mecaue nocie poxpeHHd pebGeHka. TlepBEME NPOPE3bIBAIOTCA
HIDKHHE MeTHAnbHEeE peslibi, 3aKaHYWBaeTCA Mpope3bBaHHEe MOJIOY-
HbIX 3y60B Ha 3-M roly XHu3HH peGeHKa. M3 nocTOSHHBIX 3yGOB paHb-
[IIe BCeX MOARSIIOTCA HIDKHUE 3yOHl, 3TO 1epBEii 60IBIIONH KOpeHHOI
3y6 u MeanaabHbl pezent. Cpoku Npope3bBaHKA MONOTHBIX U ITOCTO-
SIHHBIX 3yGOB NpeACTaREeHb B Tabi. 8.

Cmoname Xeaesnl

MellRHe CIoHHMe XKenesm (ryGHEIe, [edHble, A3BMHBIE, HEGHEE)
PacmoNOXeHSL B C/IK3HCTON 060MN01Ke, TMOACAW3HCTON OCHOBE M B TONIE
€Yol MeiuneL. B poTOBYI0 MOAOCTh OTKPHBAIOTCS TAKKE NMPOTOKH
TPex Map GONBLUINX CAIOHHKIX KeJIE3: OKONOYIIHBIX, MOIHHXHECI0CT-
HHX, TIOABA3BIMHBIX. OKONOYLIHBIE CIHIOHHEIE XKeJE3bl M XKENe3bl A3biKA
BHLIENAIOT GeKOBRII ceKpet (Ceposubiit). HEGHbIE u 3amHNe A3bITHBIC
BHUIENAIOT CAK3b. T1OMHIKHEUETIOCTHHE, MOIBAIMYHbE, TYGHHE,
WEYHbIE, NEPEIHHE A3bIYHBIE NPOAYLMPYIOT CMEIAHHBIA CeKpeT (Ce-
PO3HBIN M CNH3KUCTLIM).
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Tatnwma 8

Cpoxn npope3niBanna 3yfop
HaaspaHne 3yba Monoyane 3yﬁl;1, MNMocrosuupe 3y0n,
MecALb oL
Pezeu MeananbHBii 6—38 6—38
»  JaTepaNbHBIH 7—9 79
Kb 16—20 9—12
Manrlii XopeHHol,
nepBhIi — 10—12
BTOPO#it — 10—12
BonbLoi KopeHHOH,
MepBsii 12—15 6—7
BTOpOi 20—24 11~13
TpeTH — 12—26

Oxosoymnan xeneza, Macca Kotopoii 20—30 r, uMeeT coeIMHH-
TENILHOTKAHHYIO KANCyny, 0o/ee MIOTHYIO ¥ IaTepanbHoi ee oBepx-
HocTH. PacnonoxeHa xejte3a Ha G0KOBOM ITOBEPXHOCTH LA, CTIEpe-
[N M HHXe yiuHoi#t pakoBlHEL K3aau 0HA 3aXOTUT B MO3aAWYETIOCTHYIO
AMKY. Knepea Kefle3a YacTHYHO TPHKPHIBAET XeBATEIbHYK) MBITIILY.
BrIBoAHOH NPOTOK CAIOHHOH XKefe3H TpoGogaeT IeYHYIO MBIIEY H
OTKPHBACTCA Ha JATePANbHON CTEHKE MpedaBepusl pTa Ha YPOEHE BTO-
pOTo BEPXHEro GORBEUIOTO KOpeHHOro 3y0a.

HHodnuncneuesiocmuan xXene3a, Maccolt 13—16 r, pacomonaraercst fogs,
TEIOM HAZXHEH 4eIOCTH B TOAHWXKHEUCTIOCTHOM TPEyrolbHHKe. XKe-
JIe3a JIEXKET NMOBEPXHOCTHO, TOKPHTA KOXEl M MOBEPXHOCTHOH (ac-
umel, BeIBOOHOH MPOTOK XEAE3H OTKPHIBACTCA HAa MMOXBAIBIYHOM CO-
couKe cOOKY OT Y3ReYKH A3bIKA.

ITodsasseunan Xene3a, Maccoil OKONIO 5 I, YIIMHEHHast, paciono-
KeHa Ha BepxHeli nosepxHoCTH auadparMbl pTa. Kavcyna xesess ToH-
kadA. XKeneza uMeeT TIaBHLIN RPOTOK (0ONBIIOH MONBA3HYHBIN), OT-
KPHBAIMMACA HA NOBEPXHOCTH TOABASBITHOIO COCOYKA OOIIMM
OTBEPCTHEM € MPOTOKOM MOMHUKHEYSTKICTHON Xene3bl, H HeCKOMb-

KHX MabIX MPOTOKOB, OTKPLIBAIOMIMXCH B IIONOCTE PTa HR NOKBA3BIU-
Ho# cKitaake.
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ICnoTka

I I0TKA HMeET BOPOHKO0GpasHyio dopMy JimHoi 11—12 cM, cruno-
[IeHHYIO B Nepe/IHe-3aHEM HATpaBneHny. BepXHuit KOHell MOTKA
GoJlee LIMPOKHIl, OIPHKPEIVIEH K OCHOBAHWIO Yepera. Ha rpaHuue
mexay VI w VII meiHeMH TO3BOBKaMH [NOTKA NEPEXOUT B nuile-
BOI. B r0TKe MPOHCXOINT MEePEKPeCT ABIXaTENbHOIO U THILEBApU-
TeJbHOTO TYTEH,

V DIOTKK BRUISIAIOT TPH YACTH: BEPXHIOK — HOCOBYIO, CPEAHION —

POTOBYIO M HIDKHIOIO — TOPTaHHYIO (pHC. 46). Criepestit HOCOBasd YacTh |

FNOTKM (Hoco2a0mKa) COOBIIACTCA ¢ MOJOCTBIO HOCA HCPE3 XOAHLL.

PoToBast 9ACTh TIOTKH (pomoaiomia) Yepes 3eB coOBLIaeTea ¢ NoMoc-

ThIO pTa. ['opTaHHasg 4acTh IMOTKH (copmanozromka) B IEpeHER CBO-
et YacTH coobiaeTcs ¢ TOPTAHBIO Yepe3 €€ BEPXHEC OTBEPCTHE (BxOX
B ropTaHb). Ha 60KoBbIX CTeHKAX HOCOTTIOTKH Ha YPOBHE XOaH pacio-
JIOKEHO MAPHOE 2A0MOMHOE OMEEPCIMUE CAYXOEHX (Escmaxueesix) TpyO,
KOTOPHIE COSAMHSIIOT TJIOTKY € KaXoit CTOPOHBI C TTOIOCTHI0 cpelHe-
ro yxa (6apaGaHHo# NONOCTHIO) U CIOCOGCTBYIOT COXPAHEHUIO B Hell
aTmMocgepHoro AasneHus . Boane Kaxaoro rioro4Horo OTBEpCTHA ClLy-
XOBHIX TPyO, MEXIy HAM H HEGHOHK 33HaBECKCl pacmoJIoXeHO CKon-
nervie THMGBOUITHON TKAHYN — mpyOHas MUHOGAURA. Ha rpanmie MeXay
BepXHeil ¥ 3aIHeH CTEHKAMH ITIOTKH HAaXOAHTCSL HEapHaid ZAOMOUHAA
mundasung. LIOTOMHAS MMHIAMHA BMECTe C TPYOHBIMK U A3BIYHOHN
MHHIANTHHAMH ABRASIOTCA OPTaHaMH HMMYHHOM CUCTEMBI. DTH MUHIA-
JIMHEL 0BPa3yIOT 210Mmouroe AuMgoudnoe KoablHo IMuporosa—Banbaeii-
epa, UTpaloLLee BAXHYIO POJib B QYHKIMAX HMMYHHOH CHCTEMBL.

Crmenicy 210micu TIOCTPOSHH K3 HECKOJIEKHX CJI0eB. BHyTpeHsi ci-
aycTash 06OIOYKA B HOCOBOH YacTH BEICTIIAHA OJHOCHOWHBIM MHOTO-
PSEHBIM PECHITIATHM SATENHEM. B o6/1acTH POTOIMIOTKH U FOPTAHHOM
4aCTH TIOKPLITA HEOPOTOBEBAIOIIMM MHOFOCIOWHBIM TUIOCKHM SMdTe-
HeM. BumecTo 06HIHOI MOACTM3HCTOH OCHOBH Y ITFOTKM HMEETCS TOH-
mmomambnﬁpoanaamacm(rno"roqu—ﬁasunﬂp Has
¢ ac U Hg), KOTopasi cpallicHa Co c3AcTol 060M0UKOi, A BBEPXY
MPUKPEILIAETCA K OCHOBAHHIO Yepera. Crapyxu K ¢GuOpo3HO# 11ac-
THHKe TIPHIEKHUT MulliedHas 060/104Ka, COCTOALLAA N3 KPYTOBbIX BO-
JOKOH — CKHMaTenel (KORCTPHKTOPOB) TNOTKA U
TIPOAONLHBIX MBIIILE —MOIHUMATENEH TJOTKH, HAIYHHAIO-
IIXCSH Ha KOCTAX OCHOBAHUS depena. Bue/ior BEPXHA ii, cpe -
HUt 4 HUXHHN KOHCTPHKTOP LI, KOTOPHE B 3aiHeH
4aCTH TIOTKH OOMEHHMBAIOTCA BOJIOKHAMH H 06Pas3yioT NPOLCABHO OpH-
¢HTMPOBAHHBEIN TaK HA3LIBACMbIH LIOB IIOTKH. IIpu TAOTAHNH TIPO-
HOMBHLIE MEIIIIH NIOXHUMAIOT [JIOTKY, a IMPKY/APHLIC COKPAILAIOTCA
[IOGCTIEAOBATENLHO CBEPXY BHH3, TéM CaM&IM NPOIBAralOT LY U3 ITIOT-
£ B MMIEBOI,
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| Puc. 46. FlonocTk pra # HOXOCTb TIOTKH (CATHTTAILHBIA pacnu TOJIOBH):
: — COBCTBEHHO MONIOCTD Pra; 2 — NPEIIBEPHE PTA; 3 — HIKHHI HOCOBOHN XOI:

- MPEROBEPHE TIONOCTH HOCA; 5 — nobHas masyxa, 6 — cpe,mmuocoaasi
PAKOBHHA; 7 — HHKHA HOCOBAS PAKOBHHA; 8 — BEPXHAA HOCOBAS PAKOBUHA;
9 — xmMHoBHAHAA Masyxa; }0 — TIoTOMHAA (ageHOMAHAN) MMHEANMHA: 11 —
rupmmgae OTBSPCTHE CAYXOBOH TpYORI, 12 — TpyOHBHI Bamuk; 13 — ;lsmcoe
Hefio (uE6Had 3aHaBecKa); 14 — POTOBaA YaCTH MOTKH; 15 — HEGHAS MHHIATH-
Ha; 16 — niepewreek 3eBa; 17 — KOpeHb A3BKA (A3bIYHAsA MMHAAAMHA), (8 —
HaNIoOPTaHHHK; 19 — uepenHo-HaropTaKHan cxiamka; 20 — mpfmunas; 9actb
TIOTKH; 21 — nepeTHeBHAHEI Xpaiy; 22 — nuierom; 23 — Tpaxes; 24 — muTo-~
BHAHLIA Xps; 25 — mogpAsblyHAg KOCTh, 26 — HOJ'.lﬁOpOIlO‘H-IO—I’IOEBﬂBH‘IHaﬂ
MHua; 27 — noaBopoIOYHO-A3LMHAT MBIUNIA] 28 — HIDKHSS YelocTh
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IInmenox

IImmeBoA ABISETCH LMIHHAPHYSCKON TpyOxO#i ITHHOH §0 CM,
KOTOpasA HAUMHAETCA Ha YPOBHE TPAHMIIBL MOXILY YV u VII weiHbIMA
03BOHKAaMH M OKaHIKBaeTcs Ha ypoBHe XI rpyAHoro no3soHka BIa-
JeHHEM B XeAyaoK. ¥ MHILCBOAR BRACIAIOT WCHHYIO, TPYAHYIO H 6piol-
Hy1o dyacTH. Hleinas yacmo nuuieeoda HAXOIKTCA NO3a0H TPAXEH U Npy-
NeXHUT K TIO3BOHOYHHMKY. [pydsas wacmo TOCTENEHHO OTXOSWT OT
[fO3BOHOYHWUKA M PACTIONATAETCA DSIOM C 3aAHel YacCTbio aopTH H
COTIPOBOXAACTCA MPABHIM H JIEBHIM GAYXIAOWNME HepsaMu. bpioi-
nas wacme nuujeeoda camasi KopotTkan (1,0—1,5 cm), HaXOII.HTan Hol
snadparMoii, B GpIONIHY0 NOIOCTE THINEBOL IIPOXOANT BMeECTE C yl)_llc-
NAOLUIAMHM HEPBAMH 9epe3 MHIICBOAHOEC OTBEPCTHC muadparmet. Ha
CBOEM TIYTH K XKeNyIKY THINEBON HMEET TPH CYXKECHHA. ITepBoe cyxe-
HHe HAXOMMTCA Y CAMOTO Havalla MMHIIEBOAA, NPH JICPEXOIE [NOTKH B
IIMLIEBOA; BTOPOE — B TOM MECTE, [A¢ MHLICBOM IPOXOIHT PANOM €
NeBHM GPOHXOM, Ha TPaHNLIE MEXAY IV u V rpyaHsIMH TO3BOHKAMM;
TpeThe CyXKeHUe MMEETCA Ha YPOBHe NHIICBOIHOIO orsepcTis auad-

El.

pancl'meuxa nuWeeoda VMeeT CIM3ACTYIO OBGONOYKY, MONCITHUIHCTYIO
OCHOBY, MHBILIIETHYIO 0BONOYKY H AXBEHTHIHIO, CnnzHcran oDonovKa
[MIIEBOAA BHICTNAHA HEOPOTOBEBAICIIHM MHOTOCJIONHEIM IVIOCKHM
SIHTETHEM, KOTOPHIH TIPK Nepexoie MHIeBOaa B XEMYIOK CMCHACTCA
ONHOCTONHBIM CTOJNOYATHM SIUTEAHEM. IMoacm3nucTas OCHOBA pasgn-
Ta xopolo. Brarogaps TONCTO#H MONCTU3HCTON OCHOBE CITM3UCTaA 0DO-
J09YKa MHIIeBofa obpasyeT MPONCAbHBIC CKIAIKH. B cBf3n ¢ 3TUM
AIHILICBOA HAa MOTICPeYHOM pa3pe3e UMEET 3Be3AUaTyIo dopmy. B noa-
CITM3KCTON OCHOBE HAXOIATCH MHOTOTHCJICHHBIC COOCTBECHHEIC Xele-
39 UDIeBOXA. MEIeYHad 0607104Ka MALLEBOAA COCTOMT H3 ABYX CJIO-
B — BHYTPEHHEro UHPKYISIPHOTO M HapyXHOIo TPOJOHBHOTIO.
B BepxHeil 9acTH NHIEBOSA MblTIEHAs ofonouka obpazoBaHa nomne-
PEYHOLONOCATHIMH MBLLICTHBIMA BOJOKHAMU, B cpeaHel — OHH NO-
CTETIEHHO 3aMEHSIOTCS TMaIKUMK MHoLHMTaMy. B HWKHEH YACTH MBI-
HIeYHAS OOOJOYKA IMOJNOCTHIO COCTOHT M3 [JANKHX MHOLHTOB.
HapyxHasg — agBeHTULHAILHAA obosouKka o0pa3oBaHa PHIXIOH BO-
JNOKHUCTOR COSTMHHUTENBHOU TKAHDIO.

BonpocH ANA MOBTOPEHWS H CAMOXOHTPONA:

1. PaccKaxuTe 0 CTPOSHHHA CTEHOK TPYOYATHIX BHYTPEHHUX OPTaHoe.
2, TlepeuvicwTe OpraHsl, OTHOCAWMECT K IHLIEBAPUTEABHON CHCTEME,
AaiiTe UM KPATKYIO HYHKUHOHATBHYIO XAPAKTEPHCTHKY.

3, OMEUNTE CTPOSHHE TONOCTH PTa H OPraHOB, KOTOPHIC B Hell (WM BO3- |

Nle Hee) pacmoNoXeHnl (A3LK, CHIOHHBIC XKENE3H, ayGH).
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4. HazoBHTe cpoKU Mpope3aniia MONOMHEX H NOCTOAHHBIX 3y6oB, Hanu-
wHTe GOpMYITY NOCTOTHHBIX H MOAOYHEIX 3yDOB.
5. PacckaxuTe O CTPOSHHH CTEHOK ITOTKH M IHUIEBOIA.

Kenynok

Kenynoxk cyXuT g nepeBapuBaHud nuiuy. B Xenyake nuiua ne-
pPEMELINBAETCA ¢ MHIICBAPUTEALHBIMM COKAMHM, B HEM MPOHCXOAHT
XMMHYecKas nepepaboTKa (nepesapHBaHHe) ITHIM ¢ NIOMOLLIBI dep-
MEHTOB XeNYAGUHOTO cOKa. B cocTaB XelyaouHOro coka BXOAAT Mell-
CHH, PEHHH, Nila3a, coNsHad KHCAO0TA U CN3b. ZKeaymox BHINOAHAET
TAKXKe SHIOKPHHHYIO H BCACKIBATENRHYIO DYHKLAH (BCACKIBAIOTCA Ca-
Xapa, cupT, Boja, conu). B cTreHKax xenymka oGpasyerca BHYTPEH-
Huil TaK HasbiBacMblll AHTHAHEMHYECKH (akTop, KOTOPHIA ¢rioco6-
CTBYET MOITOIWCHKIO NOCTYTIAIOWETO ¢ MKLICH BUTaMuHA B, .

Dopma. XKeayrok Yen0BeKA HAMTOMWHAET YIVTMHEHHBIH, M30THYThIH
MEIIOK BMECTHMOCTBIO ¥ B3pocaoro yejjopeka o1 1,5 10 4 n. Popma u
PasMephl XKeayaKa MOCTOSHHO W3MEHAIOTCA B 3aBHCHMOCTH OT KOJH-
4ECTBA ChEACHHOM MUK, MOAOKCHHUS TeNa U T.1. ¥ XKeAYIKA BhIICRs~
OT CJACAYIOlLLMe YacTH. Beepxy HaXomaTcd BXOHO B XKeAYAOK — kapdu-
asbroe omeepcmue. Ipyunexaulyiw X OTBEPCTHIO YacTh Ha3BIBAlOT
KapaManbHOH gacTbio (pHc. 47). Cnesa OT BXOAA B XENYAOK HAXOOUTCSA
€0 paclIMpeHHAad 4acTb — OrO, WU c600 eaydxa. Hanbonee mmpo-
KAd 4acTh, PACMOMOXKEHHAs KHH3Y OT CBOAA XeAydKa, Ha3bBacTcs
menom xceayoxa. HIWXBUA BLINYKNLIH Kpail xenynka o6pasyeT H30T-
HYTYIO OYTOU Gorbiuyio Kpueusny, BEpXHRA BOTHYTHIA Kpail hopMUpY-
€T maayio kpueusny. KOHycOBHAHO y3Kas NpaBasi 4acTh XeayIKa oGpa-
3yeT npuepamuuk (nuaopyc), NEPeXCAfIIKI B NBEHANIATHAEPCTHYIO
KHWKY. B Mecre atoro mepexoma MMeeTCsl MUIOPHYECKOE OTBEPCTHE,
Pacrionaraercs XenynoK B HaaupeBHOM o6NAcTH U B NeBOM noapede-
pbe. KapaHanbHoe oTBepcTHe HaXOAMTCA HA ypoBHe Ten X—XI rpya-
HBIX ITO3BOHKOB, NMpuBpaTHHK — Ha ypoBHe XII rpyanoro — I mosac-
HHUYHOTO MO3BOHKOB.

Crenxu xenyaxa. ¥ Xenyika UMEETCH JBE CTEHKH — MEpPeiHdIs u
3a0HAA, ¥ KOTOPbIX BbLICAAIOT YETHIPE COA: CIM3UCTYIO OOONOYKY,
NOACAH3INCTYIO OCHOBY, MEILIEYHYI) W CepOo3HYI0 ofonouku. Camsuc-
maa obosouxa obpasyeT pasnHuHON (GOPMBI H BEJHYMHBI CKIAIKH.
IMponoavubie CKAaIKN OPHEHTHPOBAHBI BAOAH Manoil KpUBHU3HHBI, HA

CTEHKAX XeyaKa BUAHBI KOCHIC U ITomepeYHbe CKAaaku. Criaaku xo-
POLIO BUAHH MPH OCMOTPE XKEAY/IKa H3HYTPH ¥ XHBOTO YEJIOBEKA TIPH
SHAOCKONHM, TIpH 3anofHEHWH XeayAxa CKIAAKH pPAChpaBifdIOTCH.
B obulacTi OTBEepCTHA NPHBPATHHKA, HA TPAHHUIIE KEAYAKA W JBEHAA-
LaTUITEPCTHOM KHINKH, CIN3UCTas 000N0UYKa 0BpasyeT kpyzogyio ckaad-
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Puc. 47. Xenynox:
A. TIpononbHeni paspes xemyaxa. BHYTpEHHAA MOBCPXHOCTE 3afHe CTEHKH!
1 — TIHImeBon; 2 — AHO XKeylKa; 3 — 6oablrasd KPHBHIHA; 4 — NPUBPATHHKO-
pas (TTHNOPHAECKAN) YaCTh; 5 — OTBEPCTHE NPUBPATHHKA; 6 — cpUHKTEP TIPHN-
BPaTHHKA; 7 — CKIAJAKH CHH3HCTON obonouxm; 8 — Mmanag KpHBH3HA,
9 — Teno
B. CTpoeHHe CTEHKH XefyaKa: | — crmusucTas 060M04Ka; 2 — KemymoyHbe
NonA; 3 — KeAYAOUHLIE AMOYKH; 4 — MBIHEYHad LIaCTHHKA CAH3HCTON 0fo-
JIOYKH, 5 — MOACAM3MCTAA OCHOBA; 6 — MbilueuHada 0bonouKa; 7 — oaKHOY-
HBl THMPORTHELIA ¥3e10K

xy. Ha NOBEpXHOCTH CTH3ACTOM 0OONMOUKH BHIHEL HeSONbIIHE YIACTKH,
OTTPAHNYEHHBIE GOPO3AKaMH, KOTOPEIC HA3bIBAKOT HeeaYOOUHbIMI ROAR-
mu. Ha nOBEepXHOCTH XEIYAOUHBIX TOJMCH HAXOAATCH YIMyOIeHMS —
JeeaydouHbie AMKY, B KOTOPEIX OTKDHIBAIOTCA T10 2—3 xenesknl, RBIpa-
GATLIBAIOWLKE XETYAOUHBIH COK. YHCIO Neeaydoutvix Heeae3 NOCTHraeT
35 wiIH. DTO ApOCThie TPYOYaTHeE, HEPAaSBETBICHHBIC XEE3kI. ¥ xax-
oM XKenesbl pazIHYalOT IHO, INCHKY H Nepelleek, nepexoadilnii B
KeJIYOUHYIO0 SIMKY. Pazmmualor cofcmeenibie HeeayJosHbIe Heerevl, pac-
ONOKEHHDIE B 0GNACTH €10 IHA H TENA, M nudopudeckue xceaes. Cob-
CTBEHHBIE XKENe3bl COTEPKAT ITABHHE KNETKH, BHIpaGaTHIBAIOWME MTH-
1IeBapUTERbHEE GepMEHTH (NMENCHHOTEH, XHMO3HH), 00XJIaNoYHbIC,
WIK NapueTanbHble KICTKH, BHICTAKOUIYE COJSTHYI0 KHUCIOTY, H
CIM3ACTHIE KIeTKH, B cTeHKax cOOCTBEHHLIX XeJe3d HMEIOTCH TaKke
XeJIyI0ouHbIe SHAOKPHHOUMATEI, BLIPAGATHIBAIOIIHE BUONROTrHYECKH
AKTHBHBIC BEIICCTBA (CEPOTOHNH, HUOGHH, rUCTaMMH ¥ Ap.). TTuno-
pHUECKHE XeJe3bl, B KONHYECTBE OKOJO 3,5 MAH, paclonaraiorcs B
obnMacTit Nepexoa XeNyIKa B ABeHANUATHIEPCTHYIO KHIKy. [Tiopu-
qecKHe XeJlesbl colepkaT 00K1anodHble H CIIM3NCTRIC KICTKH, A TaK-
xe GONBIIoe YHUCHO KEeNYIOUHHX 3HIOKPHHOLIUTOB.
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Hodcauzucmas ocrnosa y Xenylka AOBOIBHO TOJCTasA, Baaromapsa
yeMy CAM3HCTa% 000m0uKa ierko obpasyet crianki. Muimeunan o6o-
A0UK@ XeNYIKa ¥ XHBOTO YeJIOBEKa NMONASPKHBAeT €r0 TOHYC U OCY-
WECTRAAET MEePHCTANBTHKY. ¥ MBILICUHON 000OUYKH BHAENAIOT TPU
CJIOA: HAPYXHBIA MPpoAONBHEIH, CpeTHHI KpYTOBOH, a TAKKE BHYTPEH-
HHH CITO# KOChIX BOJOKOH. Hapy:XHHI NIPOXONEHEDN cIo# nyqile Bbl-
paxeH BIOAbL OOJBEION H Manoii KpHBH3IHH. Kpyrosoii ciioll B MecTe
Hepexoma XeJayaKa B ABCHARIATHIIEPCTHYI0 KHIIKY o6pasyeT yToj-
meHre — chunkmep (cxcumamensv) npuspamnuxa. Ilpy cokpalieHUH
31010 ¢thHHKTEpa MHIIESBBIE MACCH H3 XENYAKA B IBeHAIUATHIIEPCT-
HY0 KHIOKY He ToCcTYNaloT. CHApYXHW XeMyAOK TNPHKPLIT Cepo3Hol
ofoaouxoli — Gprowmunoil,

Tonkas KK

ToRKAA KMIIKA Y 4€/10BeKa HATHHASTCA OT NPUBPATHHKaA XeayaKa
Ha ypoBHe Mexay TenaMi X11 rpynHoro v | noscHHYHOIO NO3BOHKOB
1 3aKaHYHWBAeTCA BIIANEHHEM B CASINYIO (TONCTYIO) KHUIUKY B 0OIAacTH
Ipapoii MOAB3ICIIHOK AMKH. ¥ TOHKOH KMINKU BEIICHAIOT ABEHAZA~
THIIEPCTHYIO, TOLLYIO M MOAB3IOIHYI0 KNIKU. JIkHa TOHKOH KHLUKH
¥ JXHBOIO 4YeioBeka Konednaercs oT 2,2 ao 4,4 M. ¥ Tpyna, Koria TOHyC
MYCKYNaTypHl KHIIKM OTCYICTBYET, ee JJIMHa ZocTHraeT 5—6 M. Han-
Gonee KOpoTKas H IUHPOKasd ABCHAAHATHOCPCTHAS KHIHKA UMEET LTH-
Hy 2530 cM. Okono /s ANKHLI TOHKOH KWIUKK NPHUHALICKHT TOLeH
KHILKE H OKOMO /s ATHHE — NOAB3AOIIHON KHILUKe. JInaMeTp TOHKOMA
KMLIKA He npespmaet 3—35 cM. Tonfaa ¥ moaB3aolliHag KAITKH odpa-
3YI0T TIET/IM, KOTOPHE CHEpeSH TPUKPHITH OONBUIMM CATBHUKOM, a
CcBEPXY ¥ ¢ DOKOB OrpaHHYeHBI TONCTOH KHLKoil. CiH3nucTad 0domou-
Ka TOHKOI KBIIKN ofpasyeT MHOTOMUCIEHHBIC KPYIOBBIC CKJIAOKH M
OTPOMHOE KOJIMUYESCTBO BOPCHHOK, Oitarofapsa TeMy YBEJIHIHBACTCA BCA-
CEIBaTeJIbHAs TIOBEPXHOCTE 6¢ CITH3UCTOH 060M0YKH.

Jleenadgamunepcmnas xuuka UMeeT GOpMY MOTKOBEL, orufaer ro-
JIOBKY NMOIXCAYIOMHOIA Xenessl. HauanbHbn # KOHSYHMH OTAEHH ABE-
HARLLUATHTICPCTHON KHILKK IOKPHITH OPIOIIHHOMN FIOYTH CO BCEX CTO-
por. K ocTansHBIM OTOeNaM KBCHATZEATHIICPCTHON KWIMKY OPIOIHHHa
MPHINEXMT JHUIL CTIEpead. ¥ IBSHATUATUIIEPCTHOH KHIUKHN pa3nuya-
10T BEPXHI0IO, HHCXOIAMIVIC, TOPH3OHTANLHYIO H BOCXOAALLYIO HaCTH.
[Ipw nepexole B TOLIYIO KMITKY ABEHAALIATANEPCTHAS KUILKa 06pasy-
€T pe3KHil TBeHAAUATHIICPCTHRIN -TOIeKWIMEYHEL U3rHO, HaXOMIIIHE-
cA cnepa oT Tena 1l moAcHuIHOrO N03BOHKA.

Cnusnctas o60MoUKa JBeHAXUATHIIEPCTHON KHIIKH KpOME KPyTo-
BBIX CKNTAZOK 0OpasyeT XOpOIIO BHPAXKECHHYIO NMPOIOIBHYI0 CKIANKY,
HIOYIIYEQ BIOIE 3a{HeEMETHANBHOM CTEHKH ¢ HUCXOAAIeH JacTi. Bausy
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T4 CKIAZKA 3AKAHUHBACTCS BOSBHILICHHEM — Boabluum deenaduamu-
nepcmuoty (pamepoebin) cocouicom, Ha BEPLIMHE KOTOPOTo OTKpHiBa-
JoTCsl OOLIMM KEeRYHBI MPOTOK W FaBHBIA MPOTOK nonxenynoIHoH
KeJe3bl.

Towan v node3domnas Kuwks NOKPHITH GpIOIHHOI CO BCEX CTO-
POH, OHH PACIIONATAKOTCA WHTPAIePHTOHCATBEHO (BHYTPHOPIOLIIHHO)
1 NMeIOT BphIKeiiKy. CrmancTas 060/104Ka ux 06pasyeT 600—700 xpy-
208bX CKAQOOK W OTPOMHOE KONHYECTBO MMKPOCKOITHYECKHX BRIDOC-
TOB — gopcunok (oxono 90 mmu). [lopepxHOCTH CIM3UCTOl 0OOIOUKH,
¥ BOPCHHOK B TOM UHCNE, MOKPLITA OAHOCTOAHBIM LWIAHAPHICCKHM
SOUTENMEM. DTO KHIIEYHHE THTEMOLNTHL, HEGOMbUIOS KOTHIECT-
BO KHMIIEYHBIX 3HI0~
KPHHOUMTOB, & TaK-~
Xe CIIM3HUCTHIE KNeT-
ku (puc. 48). Ha cBo-
Goauoil (anukanb-
HOH) MOBEPXHOCTH
KHIIEYHBIX 3MHTEIH-
OLNTOB MMeeTcH TaK
Ha3LIBacMas yemoy-
nas Kaemxa, odbpaso-
BaHHasg OTPOMHBIM
KOMMYECTBOM MHKPO-
BOpCHHOK (a0 1500—
3000 Ha TIOBEPXHOCTH
KaxkIOH nUTenHaNb-
Hoit xnerku). Hanu-
9e KHIIEUHBIX BOP~-
CHHOK M MHKpPOBOp-
CHHOK Y BIHTEANO-
IMTOB CUALHO YBEJTH~
4iBaeT BCacHIBAlO-
YK MTOBEPXHOCTH
3THX KIeTOK. B Kax-
IYI0O BOPCHHKY BXO-
Aat no 1—2 aprepH-
OB, KOTODPHIE pac-
MagaloTcs TAM Ha Ka-
nuUIApH. B XpoBb

Puc. 48. Crpoesne BOPCHHOK TOHKOH KHILIKHA: BCACHIBAIOTCR TIPO-
| — KHilieuHbie MUTEAHOLATH; 2 — GOKaNOBMA- CTRIE caXapa K Mpo-
Hble KIETKM; 3 — IEHTPaTbHbIA AHMbDATHICCKHH CH-  yKThl TepeBapHBa-
Hyc; 4 — apTepmona; 5 — Beyna; 6 — Kpoe-  Hus GenkoB. B ueHtpe

HOCHBI KanHIIAPHI KaXxJoW BOPCHUHKN
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paco/laraeTcs HPOKKH CAETI0 HAYHHAIOILAHCA THMPaTHYECKHHA Ka-
HWLISP, B KOTOPHIH BCaCHBAIOTCA IMYJIbIMpOBaHHbie XupkH. B npocee-
Thi MEXIY BOPCHHKAMH OTKPHBAIOTCA YCThS KuiueuHbix Kpunm (Kpurrr
Jin6epkiona) — yray6neHuit coOGCTBEHHOM NUIACTMHKY C/TM3HCTOMH 060-
JMOYKM B BUAe Tpybouek mmuHoM (,25—0,55 mm.

B cobcTReHHOM MUIACTHHKE CAMSHCTOH 000MOYKM TOHKOM KHILIKHK
HMEETCA MHOXECTBC OJMHOYHHIX JUMGPOHIHEIX Y3EIKOB THAMETPOM
0,5—1,5 MM, a Takke anMbongtbie (TeitepoBrl) GIAIKA (CKOMIe-
HMA THMQPOUAHEIX Y3eIKOB), OHH pacoiOXeHbl B OCHOBHOM B CTEH-
KaxX MOAB3AOLMHON KHUIKH,

MueyHas obonouxka, GyHKiMel KOTOpOil ABNgETCA NepeMelin-
BaHHE IMUIHEBBIX MACC B POCBETE KUIIKH H MPOTATKWBAHHKE HX B CTO~
POHY TONCTOM KUUIKH, COCTOMT U3 HapyXHOTO TIPOAOJILHOIO W BHYT-
pPEHHErO LUPKYIAPHOIO CIOEB.

Toncrasg KRIIKA

Toncras KMIIKA HAauMHaeTCsd B NpaBoif MOAB3IOIIHON SIMKe, [Ie
PacmoNIOXeH ¢ HaYaJAbHbIH OTASN — C/enad KHIIKA, M 3aKaHYHBaeT-
CA TIpAMON KMILKOH, OTKPLIBAIOILEACA HAPYXY 3aHCNIPOXOAHBIM OT-
peperreM. OYHKUHAMHE TOJICTON KBIIKW ABIAIOTCS BCaCcBIBAHHE BO/BI,
cone ¥ hopMIpOBaHiE KATOBBIX MACC, XOTOPHIE BRIBOUATCA U3 opra-
HHM3Ma Yepe3 3aHuH npoxol.

B cnenylo KMIKY BagaeT TOHKas (HOAB3AONIHAL) KMIIKA, 3a Cire-
ot KHIWKO# ceayeT 060104Has KMILKA, 00XBaTBIBaIoWNIAs METH TOH-
KO KHIUKH B BHAE 0001a. ¥ 000mouHol KHMIUKH BHIAENAIOT BOCXOIA-
Yo 060JOYHYIO KHIIKY, MOMEPEYHYI0 ODOROUHYIO W HHECXOMSKIYIO
00OZ0UHYIO KHIIKY. 3aKAHYHBAETCS TONCTAd KHIIKA NPAMON KHIHKO#M,
pacIoNOXKEHHOM B MOAOCTH Maoro Tasa. O6mias AjimHa TOACTON KMIX-
KW cocTapnser 1,5—2 M, IMaMeTp KHWKH paBeH 5—8 oM.

ToncTasi KMIIKA OTIHYASTCs CBOHM PAcTIONOXeHHEeM, TOMIIHHOH,
a Takxke cTpoeHHeM. Y cnenoil H oBONOYHOH KMIIOK MPOAOABHBIN
MBIIHETHBIH CT0fi cOOpaH B BHAE TPEX Y3KUX /eim, KOTOpEie GepyT
HAayaa0 ¥ OCHOBAHHA YepBeobpa3sHOro OTPOCTKAa W MPOXONAT J0 Tpa-
HHLBI CHTMOBHIHON OBONOYHON KHLUIKYH ¢ MPAMOH KMIUKOH., DTH MbI-
llIeYHRIE JIEHTBI HA3LBAKOTCA: Gpuiceednas aeHma, 1o JIVHHAHA KOTOPO#H
K 06004HOI KUIIKe (TONepeyHOi, CATMOBUIHOMN) MOAXOIAT UX OpbI-
XKeMKa;, catbHuK068as Aenma, Bo3jie KOTOPOH OT TOJNICTOW KMILKH OTXO-
JISIT CATbHUKOBbE OmpocmKu, W ceoboonas renma. B CBA3M C TeM, 4TO
JIEHTEL IPONOABHOTO MEILLIEUHOIO CIIOS KOPOYe CAMO# KHMILKH, £¢ CTCH-
KM MEXy JeHTaMH o0pasyloT BHITLTHHBAMMA, BIAYTHS — 2ayCmpbl.
Craadxu cauzucmoii obosovky ¥ TOJICTON KHIIKHA TIONYAYHHO! (OpPMEL,
a He KpYroBHle, KaX ¥ TOHKOH KHIUKH. CIH3MCTasd 06ONOYKA TONCTOR
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KMIIKH BOPCHHOK He 00pasyeT. B causHcTO! 06onoyke MHOTO TONCTO- '

KHIIEYHBIX XKede3 U IMMGONTHbIX y3eaKoB., LIMpKymsApHbIi Mbliey-
HBII CJIOH, PACIIONOXEHHBIA KHYTPH OT NPOJONBHEIX ICHT, Y TORCTOM
KMIIKH CTIOIIHOMN.

Ciaenas Kumixe IMecT TIOYTH PABHYIO JUTMHY M IHpHHY (7—8 cM). OT
HIDKHEH 3ACcTH CJIENON KMIIKH, ¥ MecTa cOAMXEHNS MPOIOJILHEIX MBI-
HIEYHHIX JEHT, OTXOONT JepBeodpasHBi OTPOCTOK (aNmeBAHKe), ARTA-
loLIMiics opraHoM HMMYHHOU cucTeMsl. B MecTe BrianeHIA NOAB3AOHI-
HO# KHMILIKH B CEOYI0 HMeeTCA NOAB3IOLIHO-CIETOKHIIEYHEH KanaH,
MPENATCTBYIOLINIA OGPATHOMY MOCTYTVICHUIO TIWIILA W3 TOJICTON KMIIKA
B TOHKYIO (pHC. 49). BroT KnanaH uMeer GopMy ABYX TOICTHIX CKIAIOK

(ry6), BAAIOLIHXCS B [OFOCTH CAETOi KMIIKK. B Tonmue cknagox nmeercs -

XOpOLIO BHIPAXSHHBIN KPYroBOH CHOH MYCKY/IaTyphl.

Crenasg KMIIKA NPONOIIKAETCA B GOCX00RIYI0 06000%MHYI0 KUNIKY,
KOTOpas HaMpamiaeTcs BBEPX M MMeeT ATUHY 14—18 ¢M. Y HIXHel
MOBEPXHOCTH TIEYEHH BOCXOAAMIas 0GONOMHAA KMIIXA KPYTO M3rHOa-
eTcs BIeBo (06pasysl MpPaBHIH, MEYSHOMHBH H3rM6) M [MEPEXOUUT B
nonepesnyio obodounyro Kumxy. JiHa nonepeyHol 060X0YHOI KUILIKH
oyeHb papHabenbHa (3080 cM). OHa mepecexacT GPIOLTHYIO MONOCTD
CIIpaBa HAIEBO, MHOTAA NPOBHCAET r1yG0Ko BHMS. B JieBoi YacTH OpiolLl-
HOM FOJIOCTH ¥ HUXHETO KOHLA CEAe3¢HKH monepeyHad obodounad
KWMIIKA pe3ko H3rnbaercs BHU3 {(00pas3ys NeBHH, Cele3¢HOYHEIA U3~
rib) N NEPEXOOUT B HUCXOORMYIo 00000uKyle KUKy JUTHHON OKONO
25 cM. B meBoit NOAB3NOMIHON IMKE CHTMOBHAHAA 000A0YHAA KUIIIKA
naruGaercs, o6GpasyeT METIO M CIYCKAETCA B Majulit Ta3. Ha yposHe
MbICa KPECTLIA CHIMOBHIHAS O00M0YHAs KUIIKA NMEPEXOAUT B IPAMYIO
KHIIKY, KOTOpas 33KAHYMBACTCA 33AHHUM MPOXOAOM.

Hpsamas xumxa HanpPapNsSeTCA
BHHM3, UMeeT WIuHY 15—18 oM.
OwHa obpasyer dea u3zuba — BepX-
HHit KpecTIOBHL, COOTBETCTBY-
OIIHA BOTHYTOCTH KpecTia, M

Prc. 49. Cnenas KMIIKA ¢ Yeppe-
00pasHEIM OTPOCTKOM.
Mepeanas cTeHKa yaancHa:

1 ~ TOABIAOILHO-CAETIOKHINECYHOS
OTBEPCTHE; 2 — MOABIOIIHO-CIENO-
Kuileyduil KnamaH; 3 — Bocxoad-
mag obogouHad KHIKa; 4 — nog-
B3AOMUIHAA KHIOKA, 5 -— OTBEpCTHE
4eppeobpasHoOro OTPOCTKa; 6 — yep-
BeobpasHbiil 0TPOCTOK (aNNeHIMKE);
7 — cAemnan KHIIKA
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HWXHHI IPOMEXHOCTHBIN M3rub, rae mpgmasi KHIIKAa orudaer Bep-
XYHIKY KOMYKKa. B noaocTu Masoro tasa npsaMas KHMiKa ofpasyer pac-
IIUPEHHE — aMnyay, KOTOPaA KHI3Y CYXKHMBACTCA M MEPEXOIMT B 3ad-
nenpoxo0rot (anasbhbill) KaHal. 3a{HENPOXONHOA KAHAI IPOXORUT
gepes Ta3opoe HHO (POMEXHOCTb) M 3aKAHUMBACTCH 3a0HUM HPOXO-~
dom (anycom). Cnepenu K NpaMoii KMiiKe IPHAEKAT ¥ MyXYKH CEMCH-
Hble TY3bIPbKM, CEMSIBHIHOCAILIHE MPOTOKH M NPEACTATENbHAA Xele-
34, PACMOAOKEHHAS BO3JNE TMy3bIpsA. ¥ XEHIIHH NpsAMas KMIUKA CIICpean
TPAHWYHT ¢ 33mHeH CTCHKOH BIAranuira.

Causucmasn obosouka NPIMON KMILKH B €€ BEpXHEM oThene obpasy-
&1 2—3 TNomepedHo PACTIONOXSHHRE CKAanky (puc. 50). B HuxHeM or-
zene TpAMoif KHINXH mmeercs 8—10 mpomonbHBIX CKAAROK (3adwe-
HPOXoOHWX cmoabo8), MEXIY KOTOPHIMH PacrofoXeHbl yrmyGneHms
(3adnenpoxodnsie nazyxu). OFHOCNONHDIN IMAMHIAPUYMECKHI STITE U
B TA30BOM OTIENE K aMITyNIe NPEMOH KHIIKH CMEHACTCA MHOTOCEOMHEIM
KyOudgecKuM B o61acTH aHANbHOM YaCcTH, 4 HA YPOBHE 3aAHETO NMPOXO-
Ja — MHOTOCTOMHBM MFIOCKHM HEOPOrOBEBAIOIMM dnuTenneM. Jipo-
O0AbHbIE CROTE MbleHOl 000A0MKY Y TIDAMON KHILKH CIVIOUIHOH, N1EHT
He obpasyer. Hupkyaapubiii caoli B 0651aCTH HHXXHEN YaCTH AHAIBHOIO
KaHaJIA YTOMILACTCA W 00pasyeT erympennuii (Henpouseoabunili) cunk-
mep 3adnez0 npoxoda. HenocpeACTBEHHO MOJ KOXEH JeXUT KONbLe-
ob6pasHBit #apyxcreii (npoussoabubil)
cgunxmep, OGpa30BAHHBIH TTONEPETHO-
110J0CATLIMA MEILEYHHIMH BOTOKHAMU
npoMeXHocTH. O6a chUHKTEpa 3aMbl-
KalT 3aOHUA Apoxod H OTKPBIBAKOTCS
I'pH aKkTe Aedexauy.

TIo oTHOIIGHHMIO K OpIolIMHE OTHRE-
JIH TOJCTON KHMILKH PACIIONIOKCHEL I10-
pasHoMy. Cnenas KMLLKa [TOKpPbiTa Opio-
LIKHOI CO BCeX CTOPOH, paciojoXKeHa
UHTPANEPHTOHEANHHO, ONHAKO OpbLKei-
K1 He mmeeT. TlomepedHas obogouHas

Puc. 50. NMpamas KHmka:
| — cau3ucTas oGosoyka; 2 — 3agHenpo-
XOOHEEe (ananbHBIE) CTOAOBI, 3 ~— 3aOHE-
npoXoaHeie (aHanbHBIE) masyxu; 4 — 3ag-
HENPOXONHOE OTBEPCTHE; 3 — HAPYXHBIA
chOURKTEp 3a0Hero mpoxoaa; 6 - BHYTpeH-
HHH chHHKTEp 3agHero npoxona; 7 —
momepeyHas CKJIagKa NpAMOA KHLIKHM;
8 — amnyna npAMoOi KHILKY




KHIIKA, CUTMOBHAHAA O0OMOYHAs KHIUKA W BEPXHSN 4acTh NPAMOM
KHITKH JIeXAT TAKKE HHTPATIEPUTOHEAIbHO, HMEIOT Gphixeiixu. Boc-
xoIs11asd H HUCXOAAIAA 000404YHbIe KHLIKY, CPEAHASA YacTh IPAMOM
KHMINKH TOKPHITH OPIOLIHHON ¢ TPeX CTOPOH (JIEXKAT ME30TIepHTOHE-
anbHo). Huxxuwii oToen npsMoil KHILKH pacnonaraeTcst BHe GpIomN-
HHI (3KCTPaNMepPUTOHEANBHO), ¢ OPIOIIMHON HE COMPHKACAETCS.

Heuenn

ITegens aBnsieTcA caMoit KPYITHOMR TTHILEBAPHTENbHOIM Xere30il. OHa

HMMeeT MATKYI0 KOHCHCTEHLIMIO, KpacHO-0ypbuiil uBeT, Macca nedeHn y

B3pOCIore venoseka nocturaeT 1,5 kr. Ileyenn ygacteyer B o6MeHe
0enkoB, YIJIeBOAOB, XKUPOB, BUTAMHHOB. BecbMa BaxHOM sBISeTCA
Xemueobpa3oBaTeNibHaA (HDYHKIIHSI FE9eHH.

TledeHsb pacrionoxeHa B GpIOMIHON NOMOCTH ¢nipaBa noj Auadpar-
MOH, B IpaBoM noapedepre. JIume HeGonbILan ee 9acTh (Jiepast Jois)
3aXOIUT BACBO B HaAupeBHylo obnacte, IlepeaHeeepxussa (Suagdpacz-
MAABHAR) NOGEPXHOCME HeMery TINAZKAs, BHIIYKIAs COOTBETCTBEHHO
BOrHYTOCTH AMadparmel, Huwxuaa (sucyepasvnas) nosepxnocms nexseny
KMEeT BIAaBNeHHA, 00pa3oBaHHbIE NPHICTAIOIUMMH K fIEYeHH Opra-
HaMU. [Tepednuii kpali nevenu ocTphil (puc, 51).

Ceprosudnas ceaska, NPEACTARNAIONIAA COOOI ZBa TIMCTKA OPIOLIH-
HBI, NEPEXOAAIIME ¢ AHADPArMEI Ha MedeHb, ASAMT AUadparManibHyIo

Puc. 51. Mleyens. Bucuepanshias nosepxiocTs:
1 — obumii XeMHEI POTOK; 2 — MY3HPHBI MPOTOK; 3 — XKENMUHDIHA MY3bIPb;
4 — ripapan Joit; 5 — CKIAOKa BPIONMHES; 6 ~ Kpyrnas CBsi3Ka reveHn; 7 —
KBanpatHasd mona; 8 — nesas dons; 9 — oBuMii nedeHOUHbI npotok; 10 —
neyeHounas aprepusa; 11 — BoporHas BeHa; 12 — XpocTaTas oA,
13 — HlXHaA MOAaa BeHa
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MIOBEPXHOCTb NeYeHH Ha dée doAr — GONBUIVIO npaeyio N MEHBIIYIO
aesyro. Ha BuClepaNbHOH IOBEPXHOCTH BHIHBI d6e CQummanbHuie
Gopoadm N odra nonepewnan, SIBIIOLIAICS gopomamu nedenu. Uepes
BOpPOTA B NEYSHb BXOIAT BOPOTHAas BeHa, COOCTBEHHAR ITEYECHOYHAS
apTepusi U HEpBHI, 4 BbIXOIAT — o0uiuil neuenounstié npomox U JiiM-
(daTHyeckme cocynn. B nepeaHeil yacTy npapoii carMrransHOl Gopos-
B MEXIY Kéadpamuoli B cofcmeenno npagoll doasmu neweru pacnoia-
raeTcs XeJYHHIH NY3uph, a B 3alHel YacTH 31o# 60po3abl IIPOXOANT
HIXHAA Nonas BeHa. Jesas cazummansian 60pozda B nepenHeli cBoe
YacTH COAEPXHT KPY2AVIO CE3KY nedenit, KOTopas 10 poXIEHHUS Npel-
cTapIfeT coGoif MymodHy!o BeHy. B 3amHeM ormene 3ToH G0Opo3ibl
pacmoyiaraercs 3apoclunil eenosnuili npomox, COCAUHAIONIMA y niona
NMYIOMRYID BeHY ¢ HUXHel Ionoi BeHOMH.

[MeyeHB CO BCEX CTOPOH TIOKPHITA OPIOIHAHOR, KPOME 3aJHEH A0~
pepxHocTH. IToa 6prolMHON HaxonwTcd Pubposnas obosowka (Tmacco-
HOBa Kancyna). ToHKHe COSOTUHHTENBHOTKAHHBIE TIPOCIONKY BHYTPH
MEYEHH PasneisiioT ee MapeHXNMY HA doabku IPU3MaTHYECKOH hopMBI
muamerpoM okono 1,5 MM Kaxaada. B nipocnoiikax MeXIy A0NBKAMH pac-
MOJIOKEH B MEXIOIbKOBBIE BEHBI (KOHEeUHbIe BETBH BOPOTHOH BEHHL),
MEXMOIBKOBEIE APTEPHH H MEXKIONMBKOBRIE XKETUHLE APOTOKH, KOTO-
pEIe 00Pa3yYIOT TaK HA3LIBACMYI) HOPMAIbHYIO 30HY (NEHeHOUHYI0 mpua-
dy). BeHO3HbIE U apTepHaNbHEIC KANWUISPH, OTXOAAIINE OT MEXNO0Ib-
KOBBIX KPOBeHOCHBIX COCYIOR, B HOMBKE CIUBAIOTCA H B LEHTPE NOIBKH
BIIAJAIOT B REHTPANBHYIO BeHy. LleHTpanbHBeE BEHBI CITHBAIOTCS IPYT C
IPYIOM, VKPYMHAIOTCA M B HTOTE (POPMHUPYIOT 2—3 TIEYEHOYHbIE BEHH,
BMAJAIOIIHE B HIDKHIOK TIONYK)Y BEHY.

Tenamoyumu (nedeHOUHBIC KAETKH) B AOJBKAax obpasyior paiu-
apHO OPMEHTHPOBAHHBIE PIABI — Aedenoukvie baaku, MEXIY KOTO-
PLIMH TTPOXOAAT KPOBEHOCHEIC Kamwuiaphl. Kaxnag neseHouHas Hanka
MOCTPOEHA H3 ABYX DPSiROB TIEUEHOYHEBIX KAETOK, MEXIY KOTOPHIMH
BHYTPH OaJIKM pacronaraeTcs wceaunviii kanasey. Taxum o6pas3oM, ne-
YeHOMHHE KISTKH OTHOH ¢BOoeH CTOPOHOM MPHIEXAT K KPOBEHOCHO-
MY KamAAIApy, a Zpyroi cropoHo# obpaiieHhl K XeTYHOMY KaHanb-
uy. Takoe B3aUMOOTHOIIEHNE MEYSHOYHRIX KIETOK ¢ KPOBEHOCHBIM
KanWUIAPOM M XeJIYHbIM KaHAIbLEM ITO3BOALET IPOAYKTAM 0OMeHa
BEILIECTB MOCTYNATh H3 3THX KIETOK B KPDOBEHOCHBIE KanMJUIAPH (ben-
KM, TIIOKO33, BHTAMUHH N Ip.) M XKeTIHbIe KaHATBUH (Kerdb). XKemn-
qHEIE KAHANBLUE HAYHHAIOTCA CAEmQ BONM3H LEHTpalbHOH BEHH M
HANPABISIOTCA K NepAgQepHHA AMIBKH, TOe BAAJAIOT B MEXIOJIBKO-
BHIE XeJYHBIe MPOTOKH. MeXAOALKOBRIE XeTYHHE TIPOTOKH CJINBA-
IOTCH APYr ¢ APYroM, YKPYITHSIOTCA ¥ Y BOpPOT NeYeHH obpasyior
OBl TIeYEHOUHH TPOTOK MYTEM CIHAHUA Npasozo U Ae6020
HEHEHOUHBIX RPOMOKOE, TPHHOCAIUHX XKeJT4b N3 COOTBETCTSYIOIHX N0
Jiei NeYeHH.
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XKemunptii my3pipb

Kemanniii My3mps ABIACTCA PE3CPBYAPOM JUIA JKENYH, €70 $MKOCTh
cocrapmieTr okono 40 cM’. Llupokuit koHen (0xo) ny3vips obpameH
KNepeln, K OCTPOMY Kpal TIeUeHH, Y3KWii KOHell, welika ny3uwips me-
PEXOINT B HYZuiPHHME NPOMOK, TIO KOTOPOMY XeIdb MTOTIAAAET B Y3EIPh
H BHACNACTCA V3 HETQ B oOiuli acenunmili npomox. Mexuy qHOM H 1Iei-
KOH pactiofioxeHo meao nyaoips. Tly3pph CHH3Y H ¢ GOXOB IOKPHIT
OPIOIHMHOM, BEPXHASA €r0 YACTh MPHICKHT K HeYeHH.

HapyxHad 00004Ka XeTYHOTO My3ups (AuBeHTHIHI) obpaszoBa-
Ha PRIUION BOJOKHMCTOM coemMHUTeAbHO M TKanblo. [loa anseHTHIIN-
el HMeeTca MuIHEYHas o6ONOYKA, a MOL HEeX CIM3NCTaA oboNouKa,
Koropasi 00pasyeT CKIAIKH H BOPCHHKH, YBEJTUUHUBAIOIIHE BCACKIBAIO-
LIVIO NTOBEPXHOCTE KEAYHOTO TY3EIPsA. B XeTyHOM Iy3bipe HHTCHCHBHO
BCAcEIBACTCS BOIA, B pe3VIBTATE YET0O XKeMUb CTAHOBHTCA Gosee KOH-
ueHTpUposaHHo$. [ysupunii npomox, BEIXOAAILNK H3 XKEIIHOTO ITY-
3BIpA, COCOHHACTCA C OOuiuM neveHowruM npomoxomM W obpasyer of-
wnld yeeaunwiid npomox ATUHOM 0koy10 7 cM. OOLIKIN XeTHBIH TpoTOK
pacrosaracTcsd MeEXAy JIMCTKAMH MeYeHOUYHO-ABCHAZLATHIICPCTHOM
cBA3ky. HanpaBnasach BHH3, OH NpO0ORAeT CTEHKY HUCXOAAUICH 9acTH
ABCHAALATHIICPCTHONW KMIIKH W BMECTE ¢ MTPOTOKOM MOTXKENYIOIHOH
XKeme3bl OTKPLIBACTCE Ha BEpIIMHE OO/BILOTO COCOYKA JBCHAXUIATH-
TEePCTHOW KHIIKK, B MecTe BrageHus o0IIero XeJYHOro NpOTOKa B
JBEHATLIATHIIEDCTHYIO KHIUKY AMCCTCH 22G0KOMUMICHHWIE churnimep,
PETYIAPYIOINRHA OCTYIUICHAS XYM B KHIIKY.,

Ilommenaynoynan xene3a

Toxxenyaounas XEeneia pacnojokeHa mMo3agd OpIOIIHHAR, Nome-
PeYHO MO OTHOWIEHHWIO K 33Hell cTeHKe XWBoTa, Ha yposrHe I—II
NOICHMYHEIX NO3BOHKOB. JKelesa HMMeeT cepoBaTO-KpACHBHIH HBET,
OOMBYATOE cTpoeHHe. JMHa MoIKeayaoaHoi Xenesnl okoro 15—20 cuM,
Macea ee — 60—100 r. ¥ nogxenynouHoil Xenesn BHASAIIOT WM~
POKYIO 20406KY, PACHONOXCHHYIC BHYTPH M3rHGa OBCHaILATHOCPCT-
HOH KHIUKH, YIJIHHEHHOE medo H Xeocm, ROCTHLAIOUINI BOPOT cefle-
seHku (pHc. 52). Keneza MMeeT TOHKYIO COCTHHHTETBHOTKAHHYIO
Kancymy.

HomxenynouHas xeine3a (TAHKpeac) SBISACTCA cCHMeWannoi mese-
30id. V Hee MMeETCA IK30KPHHHAA YacTh, BHpabaThIBaloasa DaHKpea-
THueckmii cok (500—700 ma B cyTKM), M 3HIOKPHHHAA 4acTh, obpa-
3yiollasg M BHACAAKINASA B KPOBb MOpPMOHH (HHCYJIHH, IMICKAIOH),
peTYIHPYIOILHE YTJIEBOIHBIN H XHPOBOil 0OMEH.
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Pnc. 52. [MToxxenynoasasd Xene3a A IBCHAAUATHNEPCTHAS KHLUKA,
Bua cnepead (NMPOTOKH B TOJILE NOLKENYAOUHON XKeNe3Hl oThpenapHpoBa-
HBI, MepeaHas CTEHKa 9acTH ABEHAALATHICPCTHOH KHIIKH BCKPHITHI).
1 — TesIo NOAXENYIOUHON XeAe3sl; 2 — NPOTOK TIOMKEAYAOUHOI Keaessl; 3 —
XBOCT MOMKEAYAOYHOM Xenesbl; 4 — TONOBKA NOLKEAYROUHON Kenedbl 5 -
IBEHAAUATHICPCTHAA KMIUKA; 6 — GOMbIIoH COCOMEK ABCHATUATHNEPCTHON
KNLIKK, 7 — KPYTOBHIC CKIANKH ABCHAALATHNEPCTHOH KMIUKH; & — MBI
COCOYEK JBEHATUATHIIEPCTHOH KHIIKK

Dxsoxpunnan uacms MOKENYIOTHOH KeJle3H NPEACTABAAET CO0O0i
anbBEONIAPHO-TPYOUATYIO XKeNnesy, pasnc/ICHHYI0 Ha JONBKH TOHKNMHA
COENMHHUTEIBHOTKAHHBIMH TEPeropoiKaMM, OTXOOAINAMH OT Kancy-
et Hosvkyu Hceaesvt COCTOAT M3 QHURYCOE, IMEIOLIMX BHI MY3bIPbKOB,
CTEHKH KOTOPLIX 06pa3oBaHbl XKeIe3HCThIMU KieTKaMu. CekpeT (naui-
peamuyeckuii cox), BHAENSEMBIN KJIETKAMH XEJE3H, TI0 GHYMPUI0s-
KOBHM H O0AbKOBHM RPOMOKGM NOCTYNACT B NPOMOK nOONCeAyOouHOl
JKcenessl, KOTOPBI OTKPHIBAETCA B MPOCBET ABCHAAUATHIIEPCTHON KMt~
KW HA BEpIIHHE e¢ OONBIIOro COCOYKA.

Indoxpunnaa wacmo MOLIKENYAOYHON Xemesnl 06pa3oBaHa rpyn-
NIaMH OKPYIJILIX HJIM HeNpaBuibHOL GOPMBI KIETOK, 00pasyrlolnX
naxxpeamuueckue ocmpoexu (ocTpoBki Jlatireprarca) AHaMETPOM
0,1—0,3 MM. ITaHKpeaTHyecKie OCTPOBKH PACTIONOKEHB B TOMLLE 3K~
30KpPHHHOM 4acTH XxeJie3ni. KonuyecTBo naHKpeaTH4ecKHuX OCTPOB-
KOB B HOIXEJIYIOYHOH XKene3e y B3Ipocaoro ¥eoBeKa Konebuercs oT
200 thic. mo 1800 ThiC.
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Bpommuaa u OplomMHHAAA HOJOCTL

BpronHa 1 orpaHHnYeHHas €10 GPIIHWHKAA MONTOCTE HAXOARTCA B
GpIOLTHO# MOROCTH, WIK B TMIONOCTH XUBOT2, CTEHKAMH ITOOCTH XWU-
BOTa BBEPXY CAYXMT AMacdparMa, c3and — TIO3BOHOYHHK M NpHiexa-
[He K HEMY MBIIONIH, cCHEpeld U ¢ GOKOB — nepelHss v HOKOBLie
CTEHKH XHBOTa, BHH3Y — KOCTH ¥ MBILIEG! Ta3a. H3HyTp: GploHas
TIOJIOCTh BHICT/IAHA BHYTPHOPIOLLIHOI dacuuneil, KoTopas Takxe yga-
CTBYET B (JOPMHUPOBAHMH CTEHOK XHBOTA.

BpronmEHAS NONOCTL — 3TO Y3Kas 1t1eiib, KOTOPaR OrpaHHueHa 6pio-
LIKHOW H $aCTHYHO WK MTOJHOCTbIO TOKPHBAET BHYTPEHHHE OPraHEl,
PACMONOXEHHBE B OPIOIIHON ITONOCTH, CTEHKHM XHBOTA.

Bpwommsa npeacrasager cofoil TOHKYIO, NPOYHYIO CEpO3HYI0 060-
JIOYKY, 06pa30BaHHYi0 IUIACTHHKON COSIHHMTENBHON TKaMH, MOKPLI-
TOH CO CTOPOHE! OPICLINHHON TIOJOCTH TUEOCKMMHE 3ITHTETHANBHRIMK
KNETKAMH — Me3omeauem. Y ODIOIINHBI BbIASNSIOT TPUCTEHOYHBIN HC-
TOK (napuemanbryio Opiowitiny), BHICTUNAIOIIKEN H3HYTPH CTEHKH XHBO-
Ta, U BHYTPEHHOCTHBIA JMCTOK (eucugpanwyro Oprowury), IOKPHIBAKO-
UM XKeNyaoK, HeYeHb, cele3eHKy, GOMbLIYIO YaCTh TOHKON KHIIKH W
Apyrvie opradsl. O61as NOBEPXHOCTD (NICIANL) GPIOLIHHB ¥ B3pOCO-
ro YeJnoBeka COCTaRIACT IpHMepHo 1,7 M°. B SplolHMHHON NoROCTH (Io-
J0CTh OPIOLIMHEI) HAXOAWTCA HEOOMBINOE KOMMMECTBO CEPOIHOU Jcuo-
Kocmy., 3Ta XMAKOCTh, BRUIEIAIOWAACH B GDIOWHHYYIO TIONOCTE H3
KPOBEHOCHBIX. KAIlH/ATAPOB, CMaYHBaeT OPIOMIMHY H 0BNeryaer CKolb-
XEHHE €€ JIMCTKOB APYT OTHOCUTEABHO APYTa TIPH MEPHCTANBTHKE Xe-
JIYIKA, KHIHOK, H3MEHEHIAX NONOXEHNS Tena. Y MYXXUHH OpIoIIMHHAd
MONOCTh 3aMKHYTas, Y XKEHILMH coo0uaeTca ¢ BHENIHEH cpemoil Jepes
MaTOYHBIE TPYOLI ¥ TONIOCTh MaTKH. Mexkny nmapueTanbHoi GploluHoM
M3HYTPH M BHYTPHOPIOMHOH dacuMeil CHApYyXH B HEKOTOPBIX MeCTax
umeeTcs bonee WK MeHee BHpAXKeHHan K1poBas KIET4aTKa.

Bucuepanbnwiil aucmox Gproutunst OKPLIBAET CO BCEX CTOPOH HEKO-
TOpbie BHYTPECHHHE OpIraHH: XeNyAoK, OphUKEedHYI0 44acTh TOHKOMH
KMILUKH, CAEMYIO, MONEPEYHYI0, CUFMOBHUIHYIO O0ONOYHHE KHILIKH,
[I€YeHb, CeJIe3eHKY, MaTKy U MATOYHEIe TPYOH. Takue OpraHnl Hashl-
BAaKOT BHYTPHODIOWIMHHO (URmMPAnepumoneaibro) pacnoioxesnsmu
opearamu, T.¢. MOKPHITEIMK OpIO1INUHOHR CO Beex cTopoH. Jpyrie opra-
HBI [IOKPHITEl YACTHYIHO, ¢ TPEX CTOPOH. UX Ha3bIBAIOT Me3zonepumone-
AA6HO pacnosodcernbiMu opzanamu. Opravel, JeXallne BHe OPIOILHHLL,
MO3ajiH e¢ MapHeTANBHOIO JHCTKA, HA3MBAIOT BHEOPIOIIWHHO (3Kcm-
DaNEpUMOHeatsHo) pacnosoicennoimy opzanami. EciM HHTpanepuToHe-
&BHO JIEXAILKH OpraH pacno/loXeH TAKHM 06pasoM, YTO K HEMY OT
CTEHKH XHBOTa (OT MApHETaIbHOM GPIOUTHAKI) MIYT NBa JUCTKa Bplo-
WHHB, TO 3TH JHCTKH TOJYYHAH HasBaHue fHpwceiixy (GpeIxeiika
TOHKO# KHIUKM, OpbDkeiika nonepeuHo#t obomouyHol kuuiku). JIpa
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JAUCTKa OPIONIHHE, HAYIINE OT BOPOT MEeYeHH K Manoil KpHBH3HE Xe-
JIyIKa M JBEHAZUATKIIEPCTHOM KHINKE, RAIBIBAIOT MAALIM CAALHUKOM,
a JIHCTKH, CBHCAOIMNE BHH3 OT GONMBLIOH KPUBU3HEI XKeAyAKA H IT0-
KPHIBAIOKRIME CHEpeAr TeTAd FOHKONM KHILKH, TMONYWMITM HasBaHUe
00abUi020 catbiuKa.

B CBA3H CO CIOXHBIMK B3aHMOOTHOIIEHUSIMH GPIOLIMHMB ¢ BHYTPCH-
HHMM OPFaHaMH B GPIOLUMHHOI TIONOCTH BBIKE/AIOT YITyONeHns — CYMKH.
D10 newenoynas cymka (B Hell pacHosaraeTcs reueHb), npedxceaydoy-
Has cymKka (BIICPEA XENYIKA) W CAtbRUK06aAR CyMKA (TI03a1IH XKeaya-
ka). KpoMe toro, HMeI0TCA npaswii 1 neaviii Opviiceennbie cunycst (10
CTOPOHAM OT Kpas GpBIKeHMKH TOHKOM KMUIKM), fokogme Kawnasw (C
JIaTepaibHOM CTOPOHLI OT BOCXORALICH U OT HHCXomAmeH 060X0YHBIX
KHILOK),

PassaTHe H BO3pACTHBIE OCOOEHHOCTH
BHWEeBAPHETENbHON CHCTEMBI

ITveBapATEIbHASL CHCTEMA Y MeJIOBEKA HAYHHAET PA3BUBATECA HA
3-i1 Hedese BHYTPHYTpOOHOM Xu3HU. B 31O BpeMs BHYTpEHHMIT 3apo-
ABILIEBOH JIMCTOK (3HTOIEPMA) CBEPTHIBaETCA B TPyOKY, obpasyiolyio
HePEUHYIO KUy, 3AMKHYTYIO CIIepeld H C3aJlH H PacnoloXeHHYIo
KIepeay OT CIIMHHOM CTPYHBL — XopAn. M3 3HTONEpMbB B JaNTbHEIA-
1meM o6pasyioTcs SMUTEANANbHBI MOKPOB OPraHOB MHILEBAPHTEb-
HO# CHCTEMBL H €€ Kee3bl, KPOMe ITONIOCTH PTA M AHAJIBHOIO KaHama.
IeueHs ¥ NOMKETYIOYHAS Xelle3a TAKKE pa3BHBAIOTCA H3 MaTepuaia
NepBHYHON KHIIKY (M3 3HTOIEpMbI). POTOBAsI NIOJIOCTL Y €€ OPraHel, U
3aMHENPOXOAHBIH KaHaa o0pa3yloTcs B PE3ynbTaTe BMAYHMBAHHA 3KTO-
HepMbl CO CTOPONBE TOJIOBHOTO KOHII2 3apojibillia (pomoeas amKa) U
€O CTOPOHE! XBOCTOBOTO KOHIIA 3apOBIINa (3adrenpoxodnas amia). Bra-
qajie 1 POTOBASl, M 3ANHEIPOXONHAA AMKH OTIACICHLI OT MEPBUHYHOH
KHILKM JBYCNOMHEIMM IIePeTOHKAMH: TIOTOYHON, KOTOPas MPOPEIBa-
eT¢ Ha YeTBEpTOM Helene IMOPHOTEHe3a, M 34 THENPOXOAHOM, KOTO-
pasi NIpOpHIBAETCA HECKORBLKO MO3XKe. B pesyabtaTe 3TOro nepBHuHas
KHUIIKa M B nepeaHeit cBoeil 9acTH, U B 3aHEi nonyuaer cooblieHHe
¢ BHellTHel cpeaoit. [locKonbKy nepeAHi H 3alHHH OTAesbl THLISBa-
pHTENbHOR TPYOKH (cyicTeMbl) ChOPMHPOBATHCH H3 SKTOAEPMbI B CBA3K
¢ 0Gpa3oBaHKEM POTOBOH M 3aZHEMPOXOAHOH AMOK (OyXT), SnuTeTHN
¥ Xeie3nbi, B TOM YHCIE CIOBHBIE, UMEIOT SHTOACPMANBHOE MpPOHC-
XOXICHHE.

OCTAZLHRIE CNOH OPraHOB NHULUCBAPKTEABHON cHCTEMBI (TUINEBA-
PUTENBHOM TPYGKH), B TOM THe1e coGCTBEHHAA TUTACTHHKA CIH3ACTOM
oBOJTOYKM, NMOACAN3INCTAA OCHOBA, MBIHICUHAS H AABCHTHUMANBHAS
060OMOYKH (H Cepo3HAsA TOXE) MPOUCXOMAT U3 IepefHeH (BeHTpallb-
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HOI) YACTH CPeAHero 3apoABIIeBOTO JIHCTKA — N3 HeCezMeRmiupoean-
HOU 4acmu Me300epmol.

ITepBuyuHaA KHKa M (POpMHPYIOIINECA HAa €€ OCHOBE OpPraHHE
MHLIEBAPUTEALHON CHCTEMBI BHAYAJIe PACIIONAraloTCs BAONE Tela 3a-
POIHIIA, O €ro nNpoaoabHoit ocn. Haunnaa co 2-ro Mecalua BHYTPH-
yTrpoGHO# XH3H1 Ha0mMogacTCA HHTCHCHBHELH pOCT OPTAHOB NMATIECBA-
PHUTENBHON CHCTEMEBL, IOARNACTCA BEPETeHOOOPa3HOE pacIiApPeHHe —
OYOYLUHH XeJyIoK, pacTyT B JUIHHY TOHKas M ToJNcTas KHmkH. H3
SHTONEPMANBHBIX BEITTAYHBAHKA OyMyieH FBeHANUATUIICPCTHOM KMIUKH
HA9HHA0T (POPMHPOBATECA NMEYeHb H MOTKeIYT0OUHAA Kee3a. Bo Bpe-
MA pocTa u JUdhdepeHIHPOBAHNA OPTAHOB NMNIIEBaPHTEIBHOM CHCTe-
MEL IIPOHCXOANT HOCTEMCHHERI MOBOPOT BIPaBo (IO YacoBOW CTpen-
K€) OpPraHoB, pacloJIOXE¢HHHX B GplolHo# momocTH. XKenymok
MOBOPAMHEBACTCH BOKPYT cBoeil MpomonibHoi ockt Ha 9¢°. Ilpu arom
IBeHANLUATHIEPCTHAA KHLIKA W TICUeHb CMellaroTes Brpapo. Oraen nu-
IEBAPATEILHOM TPYOKH, U3 KOTOPOro pa3BUBACTCK TOHKaA KHILKa,
clemas KMIIKa M BOCXOAAIIasg oOomOYHasA XHIIKAa IOBOPAa4YHBAIOTCA
BNpPaBoO, B KOHSUHOM HNTOTE, Ha 270°. B peayabraTe pocta HiIeRapH-
TeNBHOI TPYOGKN M 9THX NepeMelleHuil 00pa3yioTca MHOTOYHCACHHEIES
TeTIH TOHKOHM KMIIKHK # K3rHOb ToncToil (060004YHOI) KMIIKH,

Tlocne poxpenna peGeHKa OpraHbH MHIICBAPWUTENHHON CHCTEME
NpoAOICKAIOT PacTH H AHdbepeHIMPOBATLCA, ITPH 3TOM HabMIOASIOT-
Cf HX BO3PAcTHLIC H3IMEHEHHS.

Tromica y HOBOPOXIAECHHOTO XOPOTKAd, €6 JUIHA oKono 3 cm, Hux-
HHH Kpail ThOTKM ¥ HOBOPOXASCHHOIQ HAXOOWTCA HA YPOBHE MEXIY
Tenamu 11! u 1V mednsix mossoukop. K 11—12 ronam — Ha yposne
V-—VI meitHbiX MO3BOHKOE, a4 B MOAPOCTKOBOM BO3PacTe — Ha YPOBHE
VI—VII weitHbIX N03BOHKOB. [JI0TOYHOE OTBEPCTHE CYXO0BOI TPYOHI ¥
HOBOPOXAEHHOTO PACTIONOXEHO HA ypOBHe TBepaoro HéEGa, Gamxe K
HEGHOH 3aHABecKe, HMeeT BHA wWenu. Ilocne 2—4 neT oTBepcTHE Ha-
YHHAET NepeMelaThCH KBEPXY H K3aIH, COXpaHsis WenesuInyio $op-
MY, MJIH CTAHOBHTCH OBAJILHEIM.

ITungesod y HOBOpOXACHHOrO HMeeT LIKHHY 10—12 eM. K 11-—-12
rogaM OUHA NMWleBona yapanpeaerca (20—22 cm). PaccrosHue or
3y60B OO0 KapOHARLHOM YacTH XeJNYIKA Y HOBOPOXICHHOIO PaBHO
16,3 cM, B 2 roma — 22,5 cM, B 5 jgetr — 26~-27,9 cM, v pebenka 12 ner
cocrapaser 28,0--34,2 cM. IIpoceeT nuieBoaa y pedeHka 2—6 mecs-
nes paseH 0,8—1,2 cM, crapure 6 jget — 1,3—1,8 cM. Murmeynas 06o-
JIOYKA MHINEBOAA Y HOBOPOXMEHHOrD pasemrta cnabo, no 12—15 ner
OHA HHTEHCHBHO PACTET, B JAJNBHENIIEM A3MeHAeTCA Mato, Cimsnc-

Tas 060/10UKa Y ieTei D10 OOHOTO TOAA DemHa XemeaaMu. [pononsHEe -

CKJIAAKH TIOARJIAIOTCS B Bo3pacTe 2—2.5 nert.
Kenydox y HOBOPOXIEHHOIO UMeeT BepereHooGpaznyio dopmy.
K KOHILy IepBOTO rofa XHM3HH XENYAOK VLIMHACTCE, a B Ieprol oT 7
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1o 11 net npuobpetaer GopMy, Kak y B3pocnoro yenoseka. JKeayaox y
HOBOPOXISHHOro BMeLIaeT 0KoJo 5( cM3 AMiTH. B KoHIle nepeoro roma
XKH3HH BMECTHMOCTD YBenHurBaeTes Ao 250—300 cm®. B 2 roma emMxocTs
xenmynka pasHa 490—500 cm®, B 3 roma — 580—680 cM?, K yeTkIpeM
roaaM ysenuunBaetca g0 750 ¢m®, K KOHILy mepHoma BTOpOTO feTCTBa
(12 ner) BMeCTHMOCTD XeNyaKa BozpactaeT Do 1300—1500 cM3. V pe-
TeH, HAXOMAIIUXCA Ha HCKYCCTBEHHOM BCKAapMIIMBRHHMM, XelyaoK pa-
CTSIHYT, 0COOEHHO B oGNacTH NepeaHeii creHKU. Kapaua, AHo, YacTs
Te/la XKEayJAKa HAXOOWTCA B JICBOM mMoapebGepbe W TPHKPHITHI JIEBO
noxel nedeHU. Bonbiitag KpHBH3HA NPUIEXHUT K TONIEpedHOH obogoy-
HO# kvike. C yMeHbllIeHHeM JeBO# JOAN NIETeHM XKeMYEOK IpHeIv-
Xaercs K IepeaHeli OpIOIHONM CTeHKe M CMEmaeTCH B HABYPCBHYIO
o6nacTs. BxogHoe OTBEpCTHE XKENYAKA Y HOBOPOXASHHOTO HAXOIHTCA
Ha yposHe VIII—-IX, a orBepcTie npuBpaTHuka — Ha ypobHe XI—XII
IPYEHEIX MO3BOHKOB, T10 Mepe pocTa peGeHKA XeNynoK ONMyCKaeTcCA.
B 7 ner nps sepTHKaNBHOM TONOXEHUH TENAa BXOXHOE OTBEPCTHE XKe-
ayaka npoenupyerca Mexny XI—XI rpyiaHbsiMA MO3BOHKAMM, a BEI-
xonHoe — mexay XII rpynasm m 1 BOACHUYHBIM NO3BOHKAMH. B cTap-
YeCKOM BO3pacTe XeNynoK ermme OoJyplie omyckaerca. Cansmcras
060JI04YKa XelyaAKa ¥ HOBOPOXACHHOTO OTHOCUTEILHO TONCTas!, CKIIal-
KM BbicOKMe. KonnuecTBO XenymodHBRIX AMOK JoctHraer 200 000,
K TpeM rogaM XH3HH KONHYECTBO TAKHUX AMOK coctabiser 720 000, k
IByM rogam — 1 300 000, x 15 ronam — 4 MaH. KonHyecTBo Xenymog-
HBIX X€JIe3 ¥ HOBOPOXIeHHOro okoao 500 000, y ABYyXMecAYHOFO pe-
GeHka nx upcno gocruraeT 1,8 MAH, y IBYXNETHHX AeTeil — 8 MAH, ¥
IWECTHAECTHNX — 10 MAH, ¥ B3pOCAOrO YeN0BEKa — OKOJIO 35 MiH.
Mbnueunana 0boMouKa XeMyKKa ¥ HOBOPOXISHHOrO passuTa cnabo
MakcuManbHOH TOMLMHE MbIIeuHas 000M0YKa AoCcTHraeT K 15—20
TOOAM.

Touxas xuwxa y HOBOPOXKICHHOTO HMeeT WiHHY 1,2—2,8 M. B 2—
3 roma ee JUTMHA BO3pacTaeT M UMeeT B cperHeM 2,8 M. K 10 rogam
JJIMHA XHIUKH JOCTHTACT €€ BEJIHUMHBL ¥ B3POCIOro yeopeka (5—6 M).
JI¥aMeTp KHUIKH K KOHIEY IEPBOTO FO/a XH3KU COCTABIsET 16 MM, a
B 3 rona — 23 mm. Jeenaduamunepcmuan xuwka y HOBOPOXKIEHHOTO
HMeeT kojsneobpasHylo ¢opmy. Havano » Komen ée pacnonaraorcs
Ha ypoBHe 1 noscHuyHOTO no3soxka. K.7 ronaM HMcxomainas 4actb
aToil KHLIKK onyckaercd no 1l moscHMYHOrO no3poHka. JyoneHajib-
HBIE XeJIe3bl ¥ HOBOPOXAEHHOIO pa3BeTRIeHH cnabo. HHTe HCUBHEIH
POCT Xene3 HabnaaeTca B nepBhie roAbl XKN2HH pebeHka. Y moueli v
no0e30ownoii Kuwiox ¥ HOBOPOXIEHHOTO CKIAJAKH BHIpaxXeHH ciabo,
Xeness HemopasBUTH. MHOTOUHCACHHBE BOPCHHKHM YVKe UMEIOTCS.
Mrimieunas oGonouxa Takxe cnabo pazerra. HTEHCHBHEIH pocT Beex
CTPYKTYP TOHKOI KMHIKM OTMeyaeTcs Ao 3 NeT, 3aTeM pocT 3aMelid-
ercd H B 10—15 JeT BHOBB YCHJIMBACTCH.
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Toacmas xuwka ¥ HOBOPOXACHHOTO KOPOTKas, ¢ [UIHHA OKONIO
65 cM, TAYCTPHI M CAIBHUKOBHE OTPOCTKH ¥ 000A0YHON KULIKH OTCYT-
cTBYIOT. I1epBBIMH MTOABIAKTCA MAayCTPH — Ha LIECTOM MECHLE, a Callb-
HHKOBHE OTPOCTKH — Ha BTOPOM oy XH3HUW pebeHka. K xoHuy rpya-
HOIO BO3PACTa TOJICTAaA KHIUKA yanuHsiercs a0 83 cM, a K 10 rogam
nocturaet 118 cM. JleHTH 000R0OYHON KHIUKH, FayCIpH H CANBHHKO-
BBIE OTPOCTKH OKOHYareNbHO dopMupyiorcs K 6—7 romam. Caenas
Kuiika 'y HOBOPOXACHHOro Kopotkasa (1,5 cM), pacrionaraeTcs BhILLE
KpbUIa NOABIMOIIHOM KocTH. B mpasyio moAB3AOLIHYIO SIMKY KHILIKa
OTYCKAeTCA K CepeayHe MOAPOCTKOBOTO Bo3pacTa (14 sieT), Ho Mepe
POCTa BocXonAmeH 0b6oaoyHOM KMWKH. THNHYHBIA Juts B3pOCJIOTO Ye-
0BEKa BHJA cienad KWIIKa npuHuMaeT K 7—10 rogam. TMoas3aomHo-
CJIEMOKMILEYHOE OTBEPCTHE ¥ HOBOPOKASHHEIX 3usieT. Y JeTelt crapiue
roga OHO CTAHOBUTCA IeNeBUIHbIM. [loaB3nOLMIHO-CIENOKHIEHBIA
K1amaH UMeeT BKI HeGONBIINX CKIAN0K. Bocxodnuan 060douna Kuuika
KOpOTKas, ¥ HOBOPOXIESHHOTO OHA IIPHKPLITA IeYeHBIO. B noapocTko-
BOM H IOHOIIIECKOM BO3pacTe BOCXOAsILAs 000JoYHAA KMIIKA pHo6-
peTaeT CTPOSHHE, XapaKTeEPHOe Aisl B3pOCAOTO YenoseKa. flonepeunan
060004Has KuwiKa Y HOBOPOXISHHOTO MMEET KOPOTKYIO OpERUKeiiky (10
2 c¢m). Criepean KHOIKa TIPHKpHITA NeYedblo. K 1,5—2 rogaM urkpHHa
GprIKeHKH yBeTHUHBaeTCs a0 5,0—8,5 cM, ¥TO cnocobCTBYeT yBeau-
YeHHIO TTONBHXXHOCTH KHMIIKH. Y JeTeil mepBoro roaa XW3HH JAIHHA
nonepeyHoit 060A0THOM KMIWKN cocTapnsgeT 26—28 cM. K 10 ronam ee
AnvHa Bo3pacTaer xo 35 cm. HamGonbuiylo mmmHy monepeyHasa obo-
JOMHAA KUilIKAa UMEET ¥ CTaphIX moaei. Hucxodauas obodounan xuwxa
¥ HOBOPOXICHHBX HMeeT WINHY okono 5 cM. K rony ee njinHa yEBay-
BaeTcA, B 5 JmeT cocTapimaeT 15 oM, B 10 ner — 16 cm. HanGonbluei
IUTHHB KMEEKA JOCTUTaeT K crapyecKoMy Bospacty. Cuemoeudnas obo-
dounas Kuwka y HOBOPOXIEHHOro (IuHA e oKoMo 20 CM) HaXxomHT-
" ¢l BEICOKO B GpIOITHOH NONOCTH, HMEEST JNMMHHYI0 OpbiKeitky. 1ilupo-
Kag ee mnerTia JIEXHT B MpaBod mMonosuHe OPIOIIHONW TMOJOCTH,
COMpHKAcaeTcs HHOTIA ¢o clienmol kumkoit. K 5 rogaM netnyd curMo-
BHAHOIN KMITKM PacloNaraloTcsa Haa 8xoloM B Manblit Tas. K 10 romam
IUTMHA KUMKW YBEMHUHBaeTcA A0 38 cM, a METIH ee CNYCKaloTcs B
no;ToCcTh Masioro Tasa. Itocme 60—70 reT KMuika cTaHOBUTCA arpodnd-
HOR BCNEOCTBHE HCTOHYEHRS ee crenok. [pamas xuwixa y AOBOPOX-
JeHHOTO UWIHHApHYECKOi (opMbl, He WMeeT aMOyiasl ¥ H3rubos,
CKJIAIIKH He BbIpaXeHBI, JUTHHA ee paBHA 5—6 cM. B nepuon nepsoro
JeTCTBa 3apepimiaetcs hopMiapoBaHHE aMNYJIBl, 2 Mocie § jieT — H3TH-
60B. 3anHenpOXOAHHE CTONOGR M MA3YXH Y J€Teil Xopouo pPasBHTHL.
BricTpolii pocT npaMo#t kiKY HaGmoaaerca nocie 8 jer. K xoHty
[OAPOCTKOBOTO MEpHoAa MpsiMas KUIIKAa uMeeT JUTHHY 15—18 oM, a
IHaMeTp ee paBeH 3,2—5.4 cMm.
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Ileyens y HOBOPOXIEHHOTO GONBIINAX pa3MepoB, 3aHMMaeT Dolee
NOJOBHHEI 06heMa GplolliHoM moocTH. Macca riedeHH Y HOBOPOXIEH-
#Horo 135 r, uro cocrarnsger 4,0—4,5% maccH Tena (y B3pOCHbIX 2—
3%). Jllepas mona neueHH MO pa3MepaM paBHA NpaBoit WK Jaxe Gonb-
ile ee. Huxunit kpall meyeHH BHNYKIBI, IIOA ee¢ JIeRoi Joneti
pacmosaracTca oboIovHas KMIIKA. ¥ HOBOPOXECHHEIX HIDKHHMIA Kpait
TICYEHH 1O MPaBOi CPEAHCKMOINIHON JHHKH BHICTYNIAET H3-110] pe-
Oeproit ayru Ha 2,5—4,0 cM, a no nepeaHecpeIHHHON JUHHH — Ha
3,5—4,0 cM HIXe MeYeBHIHOTO OTPOCTKA. Y AeTeil 3—7 ner HuxHui
Kpall TieYeHN HaxomuTcA HIke pebepHolt myru Ha 1,5—2,0 cM (mo
cpemHeKMIOYHYHON mirnn). [Tocme 7 nmer HXHHEH Kpall meuyeHn H3-
nox peGepHoit Ayrd yxe He BuXoxuT. IToA redeHbio PacioNaraeTcs
TOAbKO XKenynok. HaunHad ¢ 3T0ro BpeMeHH CKeNIeTOTOIMHS IEYeHH
pebeHKA ITOYTH HE OTHHYASTCS OT CKEIETOTOITHH B3POCIOrO YETOBEKA.
¥ nereii neyeHb OYEHb MOIBHXHA, H ¢¢ MOJOXeHHE JIETKO H3MEeHAeT-
¢ PH UAMEHEHUH MONOXKEHUS TeJla YeAOBEKA.

Keaunoid ny3eps ¥ HOBOPOXACHHOIO ViUIHHeHHSBI (3,4 ¢M), oxHako
JIHO ero He BHICTYMaeT H3-HoA HikHero kpas neueHu. K 10—12 rogam
JAHHA XeTYHOTO My3bIpA BO3PACTaeT MpHMepHo B 2—4 pasa. [Ipoein-
PYETCA XKCYHBIA IMy3HpPh Ha NMEpeOHION GPIOIIHYI0 CTCHKY HILKE pe-
OepHOIi DyTH, HAa 2 CM BNpPaBO OT NepelHeil cpeaHHON AHHKH.

ITodxcenyfounan cesesa ¥ HOBOPOXKICHHOIO KOPOTKad, ¢ JlHHa
cocrapmsaer 4—35 cM, macca papHa 2—3 r. K 3—4-My MecAlly Macca XKe-
Jie3Bl YEETHYHBAeTcs B 2 pa3a, K TpeM roaaMm gocturaer 20 . K 10—
12 ronaM Macca Xxene3n parHa 30 T. ¥ HOBOpOXIEeHHBIX IeTell NomKemy-
IO4YHas XeJe3a OTHOCHTENBHO IIOABIKAAA. TonorpadpHieckre B3aHMo-
OTHOLICHHA XeAe3H ¢ COCEHHMMHA OpPralaMK, XapaKTepHEBIE IS B3pOC-
NOro YeNOBEKA, YCTAHARIHBAIOTCA B TIEPBBIE TONM XH3HA pPeOeHKa.

Bonpocel anas HOBTOPEHHA ¥ CAaMOKOHTpPpONA:

1. HaszoBuTe otaens! xeayaka. OmUimMTe CTPOEHHE CTEHOK XKeNTyAKA.

2, Ha kaxue 0TAENS IOAPA3NENAIOT TOHKYIO KHIIKY? Kakwe anaTtomMirge-
CKHe 0COOSHHOCTH HMEIOTCA ¥ Kasknoro otaena? OnHIMTe CTpOeHNE BOPCH-
HOK TOHKOH KWINKH.

3. Hazoeure oTZENH TOACTOH KWINKH, HX MECTO B OPIONIHON TIONOCTH,
oTHOmICHHE K OpiountHe. [epeuncnnTe OTIHYHA TOICTOM KHIIKH OT TOHKOIL

4, ONKiUKHTe CTPOCHUE MEYSHH, e¢ oBepxHocTH. Kak yeTpoeda neveHou-
Hadg goacka?

5. PacckaxuTe, 4TO BH 3HZETE O CTPOSHHH XEJIMHOMO Hy3HPT H KESTYHBIX
TIPOTOKOE.

6. HazoenTe 4acTH NOSXKeNYAOYHOH XefAesn, ee noioxeHne B GpowrHot
NIGNOCTH, PACCKAXKHTE O B32HMOOTHOLISHHAX K3C0KPHHHOU W SHACKpWHHON
yacTeit.
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7. PaccKaXXHMTe O BO3PACTHRIX 0cOOCHHOCTAX OPraHOB MUUeeapenna. [pu-
BEANTE KOMHYSCTBEHHHE MOKA3ATENH, XAPAKTEPHHIE WA KaXAOro opraHa
NHHIEBAPEHHAN.

IInmennie OPOAYKTH H MHTATEAbLEbE BEMECTBa

Tumespie MponyKTH HEOOXOAHMHE OPTAHK3MY ANA pocTa, 06pazo-
BAHUA HOBHX KJETOK B3aMeH oTpaboTaBINHX CBOH CpOK M MOrHOILHX,
a TAKOKe I BOCITOIHEHMA 3aM1aCOB SHEPTHH, HeOOXOOHMRIX JUTR KN3-
HeOeaTENBPHOCTH M NIPOIoDKeHHS pona. Ofllee KOMHYECTBO NOCTYa-
10IMX B OPTaHM3M SIHUIEBHX NPOAYKTOB M YCBOGHRBIX MTMTATEABHAIX
BEIIECTE H SHEPTHH JOKHO COOTBETCTBOBATE CYMME BELUECTE H SHEP-
TeTHYECKMX 3aTPAT, H3pacXoJOBaHHBIX Ha 00pazOoBaHMEe HOBHX TKa-
Heif, 4 TAKXe YAATCHHBIX H3 OpraHMu3Ma,

Iuina B TOM BHIE, B KAKOM OHA MOCTYTIAET B OPraHH3M, He MOXeT
BCOCATHCH B KPOBb M JHHMGpY M He MOXeT OBITh HCTIONB30BaHA IIISE
BHIMOJHSHHA PazlNMMHBIX XH3HeHHERX GyHKumi. JUis yCBOCHHS [THIUH
B OpraHax ITHIIEBAPHTENRHON CHCTeME OHA JOMKHA TTOABCPTHYTHCS
MeXaHHYeCcKOol H XMMHUYecKo# ob6paboTke. IIH1a n3MenbYaeTcs B Mo-
JIOCTH PTa, NEpeMEIMBAETCA B XENYyAKe H TOHKOH KUIIKe ¢ NMAHIeBa-
PHTEIbHMMH COKAMH, (PepMEHTH KOTOPHIX PACIISTUIAIOT HUTATEIb-
HBle BellecTsa Ha Bomee mpocThie cocrapmmowmne. [lepepapeHHsbIe 10
aMHHOKHCJIOT, MOHOCAXapHIOS H 3MYABTHPOBAHHBIX XUPOB ITHTa-
Te/IbHBIE BEMECTBA BCACKIBAIOTCS H YCBAKWBAIOTCA OpraHu3mMoM. Boga,
MHHEPAJIEHBE BEHIECTBA (COMM), BUTAMHHE! YCBAWBAIOTCS B MX HaTy-
panbHOM BHe. MexaHmueckast ¥ XMMuYecKas o6paboTKa MUK U Npe-
Bp4alllcHHE €¢ B YCBAHB3aGMHKE OPrasdM3MOM BeIISCTBAa HA3HBAETCA
MHIIEBAPCHREM. .

Bce xummndeckyie coeAMHEHNA, KOTOpPhIE HCONB3YIOTCA B OpraHu3Me
B KAYeCTBe CTPOMTENLHBIX MAaTepHanoB B HCTOYHHKOB HEpruH (Gen-
KH, XHpal H YDIEBOMAEI), HA3bIBAIOTCS MHTATEALHMME BCIECTBAMM,

YenopeK RODKEH PETYIAPHO NOMYIATh ¢ TTHIIEH AOCTATOUHOE KO-
JIMUECTBO MHTATE/IBHBIX BeTICCTE (0€TKOB, XUPOB U YIIIeBOIOB), a TaKXKe
HeoOXoOuMbIe BORY, MHHEpaNbHBE COMTH H BHTAMHHLL.

Beaxu comepkaT B CBOEM COCTaBe BOAODPOA, KHCIOPOI, YINEpol,
asoT, cepy, Gpocdop H ApyrHe weMenTh. B XeflyrKe U TOHKOMH KHLIKe
fenKM, MOCTYNAIOIAE B OPraHU3M ¢ IHilleil, pacllensioTcas 40 aMH-
HOKHCJIOT H HX COCTABISIIONINX, KOTOPBIE BCACKWBAIOTCH M MCIOAL3Y-
1OTCA AN CHHTe3a cnenmduyeckHx B yenoseka Oeakos. Ha 20 aMu-
HOKMCJIOT, HEOOXOMMMBIX Y€JI0BEKY, AeBATh SRIOTCA HE3aMCHHMBIMH,
TaK KAK OHH HE MOTYT CHHTEIUPOBATECA B YETIOBSUECKOM OpTaHH3IMeE,
DTO BAIHH, M'MCTHIHH, U30MSHIINH, JelLIMH, TH3HH, MCTHOHHH, Tpe-
onnrH, Tpunrodan, deHwnananuH. IMepeuncnensbie aMAHOKHCIOTE
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JAOJDKHB MOCTYNATh B OPTAaHW3M ¢ MHILeH. Be3 3TMX He3aMeHHMHX aMK-
HOKMCOT HapYILaeTCA CHHTE3 HEeOGXOAWMBIX YeNTOBEYECKOMY OPTaHM3-
My 6enxoB, benkw, comepxamne MoAHBIA Habop aMHHOKHCITOT, B TOM
YHCJIE H He3aMEHNMBIE AMHHOKHMCIIOTBL, HA3LIBAIOTCS JU0A02UHECK T HOA-
Houennoimy Geskamu. Hanbolee UeHHHMH SBAAeTcA GeOK MOMOKA,
Msica, puIbEl, LI, Bemku pacTHTENsHOTO MPOHCXOXKACHHA (KYKYPY3HI,
MIUEHHLB], $YMEHS H Ap.) CYHTAIOTCH HEUQJHOLCHHbIMH, TaK KakK
OHH He CORSpXaT NOJHOTO Habopa aMHHOKHICITOT, HeoOXOAHMBIX ANA
CHHTE3a YeIoBeYeCKUX 0e/IXoB.

Yzaee00m, cofepXaiuue BOAOPO/, KUCTOPON, YIAEPOI, HCIIONb3Y-
10TCA B OPraHU3Me B KAYECTBE YHEPreTHYeCcKMX BEUIECTB H Ana obpa-
30BaHNA KIETOMHBIX MeMOpaH. C mHiueid B Buae opolueti, dbpyxros,
KpaxMaa H APYTHX PAcTHTENBHLIX NMPOLYKTOB B OPraHU3M MOCTYRAIOT
CJOXHbIE YIIEBOALI, KOTOPHE HA3BIBAIOT IToaucaxapugaMu. [Ipy ne-
PEBAPHBAHHH NOAUCAXAPHAD] PACLUETIAAIOTCA 4O PaCTBOPHMBIX B BOJE
IACAXapHIoOB H MOHocaxapuaoe. MoHocaxapuas (nokosa, (bpyxrosa
H P.) BCACBHIBAIOTCA B KPOBb M BMECTE ¢ KPOBBIO MMOCTYITAIOT B OPTaHBI
H TK2HH.

XKupwt cmyxar HCTOYHHKOM JHEPrHH M ¢NoCOOHBI HaKaIIMBATLCA
B OPTAHW3ME B BHJIE PE3ePRHbIX MaTepHaNoB. 2KHpH BXOAAT B COCTAB
BCEX KJNEeTOK, TKAHEei, OPTaHOB, a TAKXE CNYXaT OoraThiMM 3anacaMy
9HEPrUM, MOCKOJbKY TIPH TONOJAHHM K3 XHPOB 00pa3yloTcs 3Hepre-
THMECKHE YIIeBOOH. KHPEI COCTOAT M3 YIAEpoJa, KHCA0poaa H BOIO-
pola, HMEIOT CIOXHOe CTpoeHKe. B Ipoliecce MKUIIEBAPeHHS KHPhI pac-
ILEIUTAIOTCS. HA MX COCTABISIOINME — TIMIIEPHH W XKUPHBIE KHCAOThI
{0oneUHOBYIO, NANEMETHHOBYK), CTEAPHHOBYIO), KOTOPHE B XHpaX Ha-
XOAATCA B PAVIMUHBIX COUETAHHAX H COOTHOIIEHHAX. B opranmsMe XHph
MOTIYT TAKXKE CHHTE3HPOBATLCA U3 YIJIEBOAOB M HPOAYKTOB pacileiUie-
HH# GenkoB. HekoTopbie XXUpHBIE KMCAOTH HE MOTYT 00PAa3OBLIBATRCH
B OpraHusMe. BTo ONeHHOBas, apaXWAOHOBASA, JIMHONSBAS, JIMHONH-
HOBafl, KOTOPHE CONCPXATCA B PACTHTEIEHEIX MACIAX.

Munepaasnote semecmea TaxXe NNOCTYNAIOT B OPTAaHHU3M € MHLIER K
BOIOH B BHIE PavxIAYHBIX coneil. BTo colM, comepxaillHe KanbUui,
dochop, kanuh, HaTtpuit, cepy, xnop, XKeneso, MarHuii, ilon. Muo-
THE ApYrHe 2IEMEHTHl NPUCYTCTBYIOT B MUILE B MAJLIX KOMUYECTBAX,
TIO3ITOMY MX HA3BIBAIOT MUKposemenmany. s pacTyllero opraHu3Ma
MHUHEPATLHBX coaeil Tpedyerca 60ablle, YeM ANA B3POCIOro Yenope-
Ka, TAK KaK OHHM YJAacTBYIOT B 00pa3oBaHHH KOCTHOM TKaHH, pocTe
OpPraHoB, BXOAAT B COCTAB TeMOTNMOOHHA KPOBH, XENVA0YHOMO COKA,
FOPMOHOB, KJIETOYHBIX MEMOpaH, HEPBHBLIX CHHAMNCOB,

Boda, xonvdecTBO KOTOPO# ¥ B3POCHOTO YeMOBEKa NOCTHIAET 65 %
oblneli Macchl Teja, ARNAETCH COCTABHON YacThI) TKAHEBOH XHIAKO-
CTH, KPOBH, BHYTPSHHHMX CPell OPraHM3Ma. B NMINe B MATBIX KONHYe-
CTBAX NMPHCYTCTBYIOT TAKXE GRMAMENS, ABISIONIHECT CTOXHBIMHA Opra-
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HHYECKUMM COCIHHEHHSIMH. BUTAaMWHBI HEOOXOMUMET 11 OOMEHHBIX
TPOLIECCOB, OHM YYACTBYIOT BO BCeX OHOXMMHYECKHX peakKLiudX, BIH-
SIOT Ha POCT H PA3BHTHE TENA YEJIOBEKA U ero opraHoB. OTCyTCTBHE
WAV HEeNOCTATOK BHTAMUHOB B TIHLIE BeleT K TAXKENABM 3abonesaHu-~
AM — aBUTAMMHO3AM.

B mille TAKXe NPUCYTCTBYIOT NiMeatie §040KHA, SIRNSIOIIHECS] KIET-
yaTKoi (11e/UT1051030#), BXoadlled B COCTaB PacTHTENBHBIX KICTOK.
IMumeskbie BOMOKHA HE PACIIEIUIsIOTCA QepMEHTAMK, OHH CIOCOGHEI
YIEPXHBATL BOAY. DTO OueHb BAXHO MM NMHIIEBAPEHW, TaK KaK Ha-
6yxuIKe MHILIEBbIE BOTOKHA, PACTATHBAA CTEHKHM TONCTOM KMILKH, CTH-
MYJIMPYIOT HEPUCTAABTHKY, NPOIBHXCHHNE IWIIEBEIX MAcC B CTOPOHY
npAMoli KumxH. IorpeGHOCTb B KOAWUeCTBe NoTpebiisieMOH MUILH K
KaYeCTBEHHOM COCTABe IMMUTATEbHbIX BEIIECTB (6eNKoB, XHPOB, YIIe-
BOJIOB, MHHEPATGHBIX BELIECTB H BUTAMHHOB) 3aBHCUT OT BO3pacTa,
TIONIa, MAacChl TeJia, BEITTOMIHASMOI padoThl.

KonndecTro norpetaseMoil SHEPTHA B OPraHy3Me — SHEPro3aTpa-
T H3MEPAIOT B KATOPHAX (IWIH IKoyNax). OnHoii kamopheil Ha3hBaloT
KO/IMMECTBO 3HEPTHH, HeobXomumMoe IS MOBBILEHUS TeMIEpaTyphl
ponsl Ha 1° C (1 kanopHA paBHa 4,2 JIxoynda — JIx). B opranmsme npH
okucrnennn | r Beakos obpa3zyercsa 4,1 RMIOKaNOpHU — KKaj, NMPH
OKMCIIeHKH 1 T yTIeBodoB — 4,1 XKan, Mpy OKHUCIACHHN | T XHPOB —
9,3 kxan. aHHbl¢ 0 MOTPeOHOCTAX B 3HEePrUH Y paboTHHKOB pasiauy-
HBIX BUAOB TpYIa NpHUBEIEHE B Tabm. 9.

Tabnuuya %

Cyrounas noTpeOHOCTh B DHEPrAH IS AHI PAIHYHHIX KaTeropuil Tpyaa

[ToTpeGHOCTE B 3HEPTHH
B TeyeHHE OJHHX CYTOK, KK

Bumas TpynoBoit BeATENbHOCTH

Yyanneca 8—11 ner 1900
Yyammeca 12—14 ner 2400

Jiom YMCTBEHHOrO Tpyaa 2800—3000
HpOBMEI BHIE TPYIA 30003600
PaGoTHUKH dusngeckore Tpysa,

B TOM 9HCIE YACTHYHO MEXaAHH3N- 12004000

POBAHHOTO

Jony, BHTIONHAIOWHE TSLKENYIO

uanueckyo paboty 3700—5000 (1 Soneuie)
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YTOOR! 06€CTIETNTD KUFHEHHBIE TOTPESHOCTH OpPraHy3Ma B TeYeHUe
CYTOK 1IpH JIeTKO# paboTe, B muine AOMKHO GHITH He MeHee 80— 100 1
GeJIKOB, a NPH TAXENBIX PUIMUECKUX HATPY3KAX — oT 120 oo 160 r. ing
IeTelt, ¢ y4eTOM MX pOCTa M 3aTpaT SHEPTHH, KOJHYeCTBO GeakoB B
MHUIC TIPH pacyeTe Ha 1 KT MacCH Tela AOMKHO GHTh GoNbIIe, ueM
AJIA B3pOC/oro. O611iee KOJIMYECTBO XHBOTHRIX H PACTHTEMbHBIX KHpPOB
B [IMLIEC B CYTKH HOIXHO GHTL He MeHee 50 r. TloTpe6HocTh B YTAEBO-
Jlax B TeYCHHe CYTOK cocTasaseT 400—500 r.

THnb nHImeBapenus

IlepeBapuBaHye HILY ~ IMIEBAPEHHE — POLIECC CIIOXHBIL. OHO
OCYIIECTRAACTCSA B MONOCTAX OPraHOB NWIICBAPHTENBHON CHCTEMBI TIPH
Y4aCTWH (pepPMEHTOR, BBUIENSFEMBIX MHIICBAPHTEALHEIMH XeTe3aMH.
[Tosromy nimueBapenne B XeayiKe, TOHKOH KMIIKE HA3BIBAIOT #0400~
Hoim nuiesapenuen. [lepesapupanne MUK TPONCXOXUT TAKKE HENO-
CPICTBCHHO HA ITOBEPXHOCTH 3MUTEIHANBHLIX KNETOK TOHKOH KHili-
KH. Takoe NumEeBapeHHe HA3BIBAIOT KORMAGKMABM, VA MeMOParbim
nuwesapenuem. [Ieio B TOM, YT0 Ha BHEIUHE NOBEPXHOCTH KIETOMHOM
MEMOPAHB 3MMTENHOIMTOB MMeeTCA HAHGOMee BRICOKAS KOHUIEHTpa-
LA MHIIEBAPUTEBHEIX PePMEHTOB, BbIICIAEMBIX KMIEYHBIMH JKeJie-
3aMH. MemOparHOe MIIeBapeHHe ABASTCH KK Obl 33K HOUNTENLHON
¢a3oii TepeBapHBaHMA MHIMM, TIOCAE YETo pacHeIUICHHBIE GeTKH U
YIICBOABL, SMYTEIHPOBAHHAIE XHPH BCACHIBAIOTCH B KPOBEHOCHHE U
avMbaTIieckue KanuaaaphL.

Pacuwenaenne (nepesapueanue) Genkoe, XKHPOB, YINIEBOAOB MPOHC-
XOIAT C NOMOLULIO Rulgeeapumensibix gepmenmoe (coxoe). DTh dep-
MEHTLl CONCPXATCA B CNIOHE, XENYAOUHOM COKE, KHIICYHOM COKe, B
XKETIH H NAHKPEATHYECKOM COKE, KOTODHIC ABISIOTCH, COOTBETCTBEH-
HO, NPORYKTaMU CEKPEIMH CIIOHHBIX, XeJYAOYHLIX, TOHKOKHILEY-
HLX H TOJICTOKHLICYHBIX XKEIe3, 4 TAKKE MEYCHH M MOMKENYIOLHONH
XeJie3l. B TedeHNE CYTOK B NULLEBAPHTEBHYIO CHCTEMY TIOCTYNIAET NpH-
MepHO 1,5 5 cmoHH, 2,5 N XeayaouHoro CcOKa, 2,5 1 KHUIEYHOTo
coka, [,2 n xemuw, 1 1 coKa NOMKENYTOMHOM XKeaesH,

DepMeHTH ABISIOTC BaXHEHIIMMH COCTARISIOLIAMY CEKpEeTOB
MHINEBAPUTENBHBIX Xesie3. baarogapa nmiesapuTenbHHIM depMen-
TaM OeMKH PacIleIUISIOTCs 0 AMHHOKHCIOT, XUPH — 110 rMHOEpHHA
Y KMPHBIX KHCITOT, YITEBORL — 0 MOHOCAaxapuuoB. ITumeBapurens-
HBl¢ epMEeHTH NMPEACTABIAIOT COGOM CIIOXHbIE OpraHW4YecKHe Be-
LICCTBA, KOTOPHIE JIETKO BCTYMAKT B XMMHISCKHE PEAKIIHY C TIHILE-
BLIMH NDOAYKTaMH. (PEPMEHTHI CHyXKAaT TaKXe YCKODHUTENAMH
(kaTanusaTopamu) GHONOTHYECKMX peaKLMii — PaclUeIIICHHA ITH-
WeBbX BemecTs. Belaensior depMeHTH, paciuenisomnue 6enkn —
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MpoTeasbl, PaCIICIUIAIONIAE KUPH — JIMNA3H, PacUIeTULiOMNE yr-
JieBOIH — aMITasbl. [UIa paclueIsSiolmiX GeicTBUA HeOGXOMMMBI OI1-
pelencHHKE YCIOBHA — TEMIIeparypa Tena H peakuna cpeabl (kuc-
qHasd).

naao?rg;:eﬁ{:[meagpmbnoﬁ CHCTEMBI BHIMOJMHAIOT TAXXE JABUIa-
TENbRYIO (MOTOPHYI0) dyHKIMIO. B opraHax nuuIeBapeHMs NMuila 13-
MEIBYACTCA M MIEPEMENIMBACTCS ¢ ITHIIEEAPHUTEBHEIMH COKAMM, It_i'ro
obeciieUHBAET TECHBI KOHTAKT IMHLIEBKIX Macc ¢ depMeHTaMu. {le-
peMeLIMBAHKE AN ¢ ONHOBPEMEHHEIM IIPOIBHXECHHEM CriocoBCeTBY-
€T HeTIPEPEIBHOMY Hl TECHOMY €€ KOHTAKTY ¢ BCaCHBAIOLICH MOBEPXHO-
CTBI0 KHIIEYHHXA W 0O0Jice MOJHOMY BCACHBAHHIO NMEpeBApeHHHIX
KOMNOHeHToB MHH. [IpoasMkeHHe MHLIEBEIX MACC B HAPABNCHHH
K NpAMOH KHIIKe cIFocobCTBYET GOPMUPOBAHHIO KATOBBRIX MacC M
3aBeplIacTed YIAICHHEM HX H3 OpPraHu3Ma.

BcacbiBanme

BeachBan#e NPOMCXOONT MPEUMYIIECTBEHHO B TOHKOW KHMILKE.
TIpoMyKTH HUIIEBAPEHHA — AMHUHOKHCIOTH M WX COCTARLLIOLIHE,
MOHOCaXapHabl, SMY/IbTMPOBAHHEIE KHPH, & TAKXe PacCTBOPEHHbIC B
BOAE CONTK M BUTAMHHE] — BCACHIBAIOTCA B KPOBEHOCHHE W nnm?am-
yecKue KalwuIApH CIN3HCTON 0G0NOYKHM TOHKOM KHluKH. Bona no-
CTYNaeT B OPraHyW3M ¢ NHIeH, a Taxke N3 COKOB, l?mememmx m{é
HieBAPHTEILHLIMHE Xele3aMi. MHOTOYHCIICHHEIE BOPCHHKH cnnsu%m
OBOJOUKH M MHKPOBOPCHHKH SMMTESIHOLHNTOB TOHKOMH mmna;i o Bga-
3YIOT OTPOMHYIO BCACHIBATENBHYIO TIOBEPXHOCTb (OKOO 200 m?). Bop-
CHHKH 6J1arozaps MMEIORIMMCS ¥ HUX COKPAIIAIOLIMMCA M paccnadis-
JOIMMES TIATKOMBIIICYHEIM KIeTKAM, paboTAOT KaK BCACHIBAIOLAE
MHKpOHacochL, IT09T0My BCacHBAHME ABIACTCSA aKTHBEBIM TNPOIECCOM,
Ha KOTODbIH SMUTSIHOIMTE] 3aTPAYHBAIOT CBOIO YHEPTHIO. Snmnuo:
LMTEI [IPOIYCKAIOT M3 TIPOCBETA KMIUKH B KPOBGHOCHOE PYCHO nepe
BapeHHHBE GelXH (aAMMHOKMCIOTH) H TIPOCTHIC caxapa {IMIOKO3Y) N
33JePXKHBAIOT KPYITHHE HelepeBapeHHble GCNIKU W CIOXHBIC caxape-l
(nomicaxapuaei). XKupH, MepesapeHHbIc (pacineruieHHbie) B KHIlIeY
HHMKE [0 [IMLEPHHAA W XUPHBIX KHCIOT, BCACHIBAKOTCA B IrMbaTHye-
cxue Kamusipbl. Ha myTH K mIM@aTHIecKHM KaniapaM rnuuem;{n
M KMpHBIE KHCIOTH B SMHTENHANBHHX KJICTKaX 06pa3yloT Menbian-
ILIHE XHMPOBbIC KAIUIM, PACTROPHMBIE B BoJie. ZKMpHble KMCIOTbl NEPe-
BOIATCA B PACTBOPHMOE COCTOSIHUE ¢ MOMOIIBIO XETIHBIX KHCIOT, a-l
DIULIEPHH JIETKO pacTBopseTcs B Boge. [IpH OTCYFCTBIHM JKEMUHbIX mc_
JIOT B KUILIEYHHMKE, HAIIPUMED, IPH 3a00JCBaHMSAX TICICHH WK Xemd
HOTO ITy3bIpA, BCACHIBAHAE XHPOB HE NMPOHCXOAMT, H XKHPHI BEIBOT-
¢ BMECTe C KaJIOM.
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B TO/ICTO# KuIliKe BCACBIBAETCA BOKA M PACTBOPCHHHIE B HEl COJH.
HeKoTopbie /ieKapcTBeHHbIE NpenapaTh, HalpHMep rnayoepoBa colb
(cynpdar HaTpua u apyrme cylistonpenaparsl), IJ0Xo BCACBIBAIOTCSH
Yepe3 SMHUTENHANBHBH MOKPOB CAW3UCTON OOONOUMKYM KUIIKH. Ipu
TIpHEME TaKHX JIEKApCTB B KUUICUHMKE PE3KO MOBLIIAETCA OCMOTH-
HECKOe AARMCHME, BOJA 3aACPXMBACTCH B KHIIEYHHMKE, PACTATHBAET
€ro, YCHAMBACT €r0 NEPUCTANBTUKY, OKAa3blBaeT caaburenpHoe aeii-
CTBHE. B Xenyixe BcachBAeTCs1 AMKOIO/Ib, HEKOTOPBIE JIEKapCTBEHHbIC
BELIECTBA — CHOTBOpHbiC (6apOUTyparThl), acCMPHH (ALETHICATARH -
JioBast Kucaora). [TuTaTeNBHBIE BEIECTBA B KEAVAKE He BCaCHBAIOTCA,
TaK Kak OHH B LOCTATOYHOH CTENICHH €llie He MepeBapeHsl. B poTosoii
TI0JIOCTH Y€Pe3 CITU3NCTYIO 00QIOMKY NOJIOCTH PTa NETKO BCACHIBACTCH
JIeKApCTBCHHBEN NpenapaT — HHUTPOIJIMLEPHH.

Ilumesapenne p nosocTA pra

MexanutiecKast H XMMHYECKas 00pPaboTKa MUK HAYMHACTCH B [O-
JOCTH pTa. 31ech ¢ IOMOMIbIO 3yGOB NULIA H3METBUACTCS, aHaNU3HpY-
JOTCA €¢ BKYCOBBIC KayecTBa. B 0TBeT Ha pa3mpaxeHHs BKYCOBEIX, TaK-
TIWIBHRIX B TCMIICPATYPHHIX PELIETTOPOB, KOTOPHE PACTIONOXEHH B
CITH3UCTON 06OJIOYKE A3BIKA H CTEHOK MONOCTH Pra, KPYIHBIE H MeJI-
KHE XeJIE3bl BHACAAIOT coHy. B nonocty pra RaunHaeTcs nepesapi-
BaHME YI/IEBOIOB, (HOPMHUPYETCA NHLIEBOI KOMOK. CpeaHsis AIHTe b~
HOCTb Npe6bIBaHMA MHILM B TIONOCTH PTa COCTaBuseT 15—20 c.

Cmona mpencrasasier coboii MYTHOBATYIO XKUIKOCTE cnaboil uie-
N04HO# peakuyn. CmoHa conepxur 98,5—99,5 % somul 1 1,5—0,5 %
CYXOro BelecTBa, OCHOBHYIO 4acTh KOTOPOIO COCTARIAST CIM3b —
MYIMH. Yem Gosblie B CTIOHE MyLIMEA, TEM OHA BONee BA3KAT K rycrag,
Mywun criocoGeTeyeT CKICHBAHMIO YaCTHIN ITHLM, POPMAPOBAHHMIO
TTHIIEBOTO KOMKA, a TAKX€e 00/1€I4aeT ero IpornaThiBaHie — NpPOXOX-
A€HHIO €r0 M3 MOJOCTH PTa Yepe3 3eB B MIOTKY. ITOMHMO MyLuHa B
CTIOHE coliepXarca (epMeHTH (aMKNa3a, ManbTasa) u JDYTHE Belle-
c1Ba. Iox neiticTBUeM depMeHTa aMMNIA3ET B LIETOUHOH cpele HAYHHA-
€TCA pacleNIEHHe YINICBOAOB O AMCaXapHIOB (MaTbToshl). MepMmeHt
ManbTasa paciieTUIAET MaNbTO3Y IO MOHOCAXaPUHOB (IIOKO3M),

BhiuneneHye cnioHb! mpoucxoanT pednekTopHo. Ipu Bo3aeiicTBUK
THU[H HA PaCNOJOXEHHBIC B CTEHKAX TIOJIOCTH PTa MeXaHHuYeCKMe,

XMIMHYECKHE, TEMTIEPATYPHBIE PELENTOPLI HEPBHLEE UMHIYIBCH OT HHX
MO0 HEPBHBHIM BOJIOKHAM MOCTYIIZIOT B CIOHOOTAEUTENbLHBIE LIEHTPAL
Mo3ra. M3 MO3ra K CHIOHHBIM XeJle3aM HaNPaRITIOTCS OTBETHEIE CHE-
HANH [0 CHMITATHYECKHM M MMapacHMITATHYECKHM BOJIOKHAM Berera-
THBHOH HEPBHOH CHCTeMEL B cuMiraTHyeckux 3¢hexTopHBX HEPBHERIX
OKOHYAHUAX BHICBOOOXIACTCA HODRAPCHANMH, MO RIUAHHEM KOTO-
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POTO CEKPETOPHbIE KIETKH CIIIOHHBIX XKE/I€3 BEUEEIAIOT HeGoAbIIOe KO-
JIMYECTBO IyCTOM CIoHE!L. B mapacHMNaTHYECKHX HEPBHBX OKOHTaHHAX
BLICBOGOXIACTCS aLETUIXONHH, G1aromaps KOTOpPOMY CIIOHHBEIE XKe-
Ne3H BHAEISIOT HONBIOe KOMMUYECTEO XKUAKOI cmonbl. ClfoHa BblIe-
AAETCA He TONBKO TPH HEHOCPENCTBERHOM BOZACUCTBHH ITHIUM HA
HEPBHEIC OKOHYAHYS B CTEHKAX MOJIOCTH pTa (6e3ycnopHo-pednek-
TOpHAd AEATENBHOCTb), a TAKXKE B OTBET HAa ODOHATCNbHbIEC, 3DH-
TeJbHBIE, CNYXOBBIE W NpyTHe BO3AeHCTBUA (3anax, 1BET, Pa3roBop o
ele) — YCNoBHO-pedIEKTOPHO.

Troragye nepeXeBaHHOR W CMOYCHHOM CIOHOM MHILK — 3TO CNOX-
HBli pedeKTOpHBI akT. O6pa3oBaHHBIt B MONOCTH PTa [MHINEBOM
KOMOK JBHKEHUAMH S3HKa, ry0 H IUEK MOMAMAcT HA KOPeHEb A3HKA.
B cilM3HCTON OBOIOUKE SI3HIKA M MATKOTo HEGA MMeeTcs BoMblloe KO-
JIMYECTBO MYBCTBHTENbLHEIX HEPBHBIX OKOHYaHHi. PasgpaxeHne 3THX
OKOHYAHHI mMiIeil mepefaeTcd B NPOAONTOBATEI MO3T K HEHPOHAM
LEHTpa DIOTAHMA (ABOHHOE AAPO ABLIKOMNIOTOYHOTO H GIYXKIAKMIETO
HepBoB). M3 3TOrO sipa HEPBHBIE UMITYABCEL IO ABHTATEABHBIM (Iibl—
HOCSLLIMM) HEPBHHIM BOJIOKHaM ITOCTYIIAIOT K MBIINIAM MATKOTO HEGa
(CTEHOK 3€Ba) M IIOTKM H BHI3HIBAIOT aKT IoTaHKs. B 3TOT MOMEHT
BXOJ B HOCOBYIO N10/IOCTE 3aKPHBAETCSA MATKUM HEOOM, HAIrOPTAHKHK
3aKpBIBA€T BXOJ B FOPTaHb, 3aAepXKHuBaercs Anxanue. Ecim yesiobek
BO BpeMs €Ikl PA3rOBapUBaET, TO BXOA U3 [MIOTKH B FOPTaHb HE 3aKphI-
BAETCA, Y NHUILA MOXET TIONACTh B TMPOCBET MOPTAHH, B ABXATC/ILHBIC
nyTd. BoT noueMy Bo BpeMs €Abl HENb3s Pa3sTOBAPHBATS.

U3 poToBoOil MONOCTH NNILEBOI KOMOK ABHXCHUEM KOPHS 513bIKa
yepe3 3¢B MOMAZAET BHAuane B POTOBYIO YacTh FIOTKH. B 3T0 Bpemd
MPOZONBEHBIE MBIIIIH TIOTKH (LIATOMIOTOYHEIE, TPYGHO-IJIOTOYHEIE)
MOHMMAIOT TJIOTKY, KakK Gbi HATATHBAKOT ¢ Ha MHILEBOH KOMOK. On-
HOBPeMEHHO KPYyroBble MBILILL (KOHCTPMKTOPHL INIOTKH), COKpalla-
SICh, TIPOTANKMBAIOT ITHILY U3 TJIOTKU B MHMeBoA. COKPAIICHHA KPyro-
BBIX W TIPOJONBHBIX MBIUIL ITHIKEBOAA NMPOABUIAIOT MAINY B XKCIYAOK.
Bech ITyTh OT POTOROI TONOCTH A0 KeNyAKA TBEPAas THILA MPOXOTHT
3a 6—8 ¢, a xugKag — 3a 23 ¢.

IInmesapenne B XKeayake

[mina, NOCTYNHBLIAS H3 MHUILIEROAA B XKEIYAOK, HAXOAUTCA B HEM
10 4—6 u. B xemyKe MHIIA IEPEMEIIMBACTCA ¢ XEAYA0THBIM COKOM H
FIOJ €TO ASHCTBMEM TiepeBapHBaeTcsa. JKelynouHslit coK, BHpabaTbiBa-
eMBIii KeJIe3aMH XeyIKa, MpeacTapnsaeT coboi fecuBeTHYIO XHIKOCTD,
HMEIOLIYIO KHCAYIO PeakuMio 6aroaaps NMpHCYFCTBUIO CONITHOA KuC-
norsl (HC1). KonHyecTso CONAHOM KMCIOTE B XeAyAOYHOM COKe CO-
crasaser npaMepHo 0,5 %, kucnorHocTs (pH) ero BapeupyeTcd OT 0,9
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1o 1,3. XKenyaouusit cOK COASPXKUT NUMIEBAPUTENbHbBIE (DEPMEHTHI —
TICNICHH, TACTPHKCHH, nunaly. B XeIymoymoMm coke MHOIC CIHM3H —
MyliHa, Braronaps Hannymio CONSHOH KMCNOTH XeNYIOUBKIN COK
0GazaeT BLICOKUMM 6aKTEPUITUTHBIMH (IIPOTMBOMHKPOGHBIMM) CBOIi-
cTBaMi. TTockonEKy XKeeskl XenyAKa BhIIEIAIOT B TCUSHHE CYTOK 1,5—
2,5 n XenynoYHOTO COKa, TO MHIIA B XEYAKe TIPEBPALAETCH B XKHA-
KYIO Kallnuy.

DepMeHTH MeNCHH M TACTPUKCHH NEPEBapuBaiOT (PacllienAloT)
Ges1ku 0 KPYMHBIX YACTHIL — NOAMITENTHIOB, elie He COCOGHBIX BCO-
CaThCd B KAMMW/UIAPBI XeAyaKa. [IencuH Takke CTBOPaXKMBAET Ka3eHH
MONOKR, KOTOPbii B XeAYIKE NONBEPracTCsl rHAPONH3Y. DMYARIHpPO-
BaHHbIC XUDHBLIC KOMIIOHEHTH MOJIOKA paclleluiser nunasa. Cianib
(MYLIMH) IpENOXPAHSET CAN3HCTYIO OGONOUKY KeMyaKa OT CaMoIepe-
BapHBaHus. B CTeHKax Xenynka BbIpaGaThIBaeTCs TAK HA3bIBAEMBIi «BHYT-
peHHHH daxTop Kacna», HeoBXOoAUMBI AN BCACHIBAHHA BHTAMMHA
B, n 06pasoBaHusa aHTHAHEMHUYECKOH CYBCTAHLIMK, CIIOCOGCTBYOMIET
HOPMATLHOMY KPOBETBOpPeH IO, [1pH nomagalHuy B XenyaoK aiKorous
(cmpra) nefictBHe cAM3M ocnabiAeTCsa, W TOLAAa CO3AAIOTCH 6aro-
NPHATHBIC YCNIOBUA 011 00pa3oBaHus A3B CHU3HCTOH o6onouku, ans
BO3HUKHOBCHMS BOCMANUTENBHLIX ABIEHHM — TacTPUTA.

BeIeneHne XemygouHOTO COKA HAYMHAETCA yxKe yepe3 5—10 MuH
nocsje Hauana eanl. Cexpelins XemyLoUHLIX Xee3 MPOLOIIKAETCA BCe
BPEMA, NMOKA NHINA HAXOAHTCH B Xeayake. CocTaB XKelyToO4UHOro coka
H CKOpOCTP €r0 BHLIENCHHUSA 3aBKCAT OT KOJMYECTBA H KAYECTBA MUIIM.
XKup, Kpenkue pacTBOpbl caxapa, 3 TaKXe OTPHLATENbHBE IMOLIHH
(rdes, nmeuans) 3amepRUBAIOT, TOPMO3AT OGPa3OBaHHE XEMYIOUHOTO
coka. CAWIBHO YCKOPSIIOT 00pa3oBaHNe H BLUICAECHHE XENYIOUHOTO COKa
IKCTPAKTHl Msica M OBOMIEH (6YNILOHEI U3 MSCHBIX W OBOUIHEIX NPO-
AyKToB). CTHMYNATOPAMH BHACICHHS XKEJYIOYHOO COKa SBITIOTCH
TOPMOHBI, BRIIE/ASICMBIE SHAOKPUHOLIMTAMH, TAKXKE HMEIOLUMHCH B
COCTaBe XENYAOTHBIX XeJe3, H BCOCABIIHECS B KPOBb MPOAYKTHI TIe-
PEBapuBAHHA TIHLLK,

Bblaenexne Xeaya04HOTO COKa MPOMCXONHT HE TOMBKO BO BPEMS
€I, HO TIpW 3amaxe NMUIA, ¢ BMAE, JaXe NMPH pPasroBOpe O ene.
B 9THX CilyqasX KeNyIOYHBIN COK BLIAENAETCA B PE3YABTATE YCIOBHO-
pedaekTOpHOl AeATENPHOCTH OpPTraHU3MA.

s nepesapuBaHnsA MALIA BAXHYIO POTh UIPaeT MOTOPHKA XeJly-
ka, CoKpalueHHe ragKoM MYCKYNaTyphl XKeAyaKa IPOHCXOZUT IpH
HATMYMM B HEM IIMILM, @ TAKKe ¥ «MOJIONHOrO» Xeayaka. Buiaensior

ABa BHAA MBILICYHKEIX COKPALICHHH CTEHOK XeNYAKa: NepUcTony H Ie-
PUCTaNbTUKY. flepucmosodi HaSHIBAKOT CHIOCOBHOCTD XEIyAKa IUTOTHO
OXBATHIBAThL HAXOAALIMECT B HEM MHULIECBHIE MACCHI, 3TOMY CHOCOOCTBY-
€T TOHUYECKOS COKPANIEHHE MYCKYNATyphl B CTEHKAX Xxenynaka. [Tpu
MepHCTONE CIH3HCTAA 000N0YKa XKeNYAKA IWIOTHO COMpUKACAaeTca ¢
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numeii. BeimemasieMbIi XelYA0THAIN COK ¢pa3y Xe CMaunuBacT NpHie-
Kamylo K ero cTeHKam muuly. IlepucTanibTHKOH Ha3HBAKOT PUTMU'-~
HEIE, YepeAyIOIMeCs BOTHOOGPa3Hb¢ COKPAIUEHUA MyCKYJIATYDH Xe-
mynka. [Tepucmansmuueckue coxpauierys MyCKyIaTypht BOSHHKAOT B
o6MacTH KapoHANbHOH YaCTH XeAydka H B BHAC AOBTOPSIOLIMXCH
yepes Kaxaue 40—50 ¢ BOMH PacnpPOCTPaHAIOTCS B CTOPOHY NPHBPAT-
H#Ka. brarofaps MepuCTATbTHYCCKIM BOIHAM TULLA B XeNYAKe nepe-
MELIMBAeTCd M MPOABHIaeTCH K BHIXORY M3 XeNyAKa B JABCHANLATH-
NepCTHYIO KHIKY. [lepeMeinBaHne UM CoCOGCTBYET AYIIHEMY €6
CMAYHBAHMIO XETYIOYHBIM COKOM H NEPEBAPHBAHKIO.

ITpy monagaHWH B XEJAYAOK HemoOpOKAYeCTSEHHOM NN, CHIIb-
HO pa3ipaxalouyX BEIecTB, MPOMCXOOHT 0OpaTHAS NMEepUCTATBTHRA
(aHTHTIEpHCTANBTHKA). TIPH 3TOM BO3HMKAET PBOTA, KOTOPas SABILICTCA
3aLUTHOH pedneKTOpHOM peakimel opraHu3Ma.

CoxkpatlleHus MYCKYAaTypbl BOSHHKAIOT H Y IYCTOrO XeJyaKa. IT0
«FOJIOIHbIE COKPALICHNS >, IOSIBISIOIHECH Yepe3 Kaxabie 60—80 MuH.
CYHTAIOT, YTO TAKOTO pojia COKPaleHHud XeNyaKa Bhbi3bIBAKOTCA TyB-
CTBOM COJIONA.

TpoaBvXeHUE STHIMM M3 XEAYIKa B TOHKYIO KHIUIKY TNPONCXOJHT
Gnaropaps NepHCTANHTHYECKHM BOJIHAM, KOTOPHIC TIPOTOHAIOT fIHINE-
BYIO KAIUHIY K NPHBPaTHHKY. EcCin munopuyecKuit chuHKTED pac-
cnabneH ¥ OTBEPCTHE B ABCHANLATHIECPCTHYKY KHUIKY OTKPHITO, TO
THIIA TOCTYIAET W3 KeNyIKA B JABCHAAUATHIIEPCTHYIO KHIUKY. Eciu
OTBEPCTHE 3aKpHITO, TO NMHILEBAd KAIIMUA CHOBA OTOPACHIBACTCS M3
TIPMBPATHHKA B LIYOb XeyAKa H IPORO/IKACT NePEBAPUBATLCA. TTocne
MOCTYIVICHWS MOPIMH TTHIH B ABCHAAUATUNICPCTHYIO KHLIKY €¢ CTH-
3MCTas 06ONOoYKA PA3BEPAKACTCA KUCHBIM COOSPXHMEIM H MEXaHIie-
CKKM Bo3neticrerem muimn. [wiopwyeckuii cHHHKTEP MPH 3TOM ped-
ACKTOPHO 3aKPbIBAET OTBEPCTHE, BEAYLICE H3 XKETyIKa B KHIIKY. THocne
TOSBICHHS B JBEHAALATHIIEPCTHOM KMIKKE IIECUHOH PeakLHK B CBA3N
¢ BbIIEICHUEM B HEe XKedH H MAHKPEATHIECKOro COKa B KHLIKY M3
KeAyAKa [MOCTyNaeT HORasi MOPLHs NUILEBOM KalMupl ¢ ¢€ KHCTOH
peakumeit. TakeM o6pa3zoM, NUIIEBas KalIHI{a MOPLUMAMH 13 Xeyaxa
BHOpAcHIBAaCTCH B ABEHANLATHIEPCTHYIC KKILKY.

TIumesapenne B TOMKON KMIIKe

KHileunoe NHIeBAPeNHe HaYUHACTCA YXe B JBEHANLaTUNCPCTHOHR
KHILIKe, KOTOpas KrpaeT ocobylo poab B MumeBapeHud. B npoceer
JIBeHANUATMIIEPCTHOM KMIIKH BLIAEIAKTCSA HE TOJBKO CEKPETH €6 cob-
CTBEHHBIX Xejle3, HO M Xeldb, a TAKXKE NaHKpeaTHuecKuii cok. Cex-
pem Wcese3 DSeRaORAMUNEPCMARON KUKy COICPXUT MYLUMH, 3all(HIIIA-
oMM CNM3UCTYIO 0BOJOYKY, 8 TAKKE (PePMEHTH, pacCILEnIAIoLIne
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6eJIOK, H 3HTePOKHMHA3Y, IPEBPAILAIOLIYIO HEAKTUBHMHA hepMEHT Moa-
XeJYAOUHOTO COKA TPANCHHOIEH B aKTHBHLIM TPHMCHH.

Hanxpeamuneckuii cox (CeKpeT MOMKENYIOUHON Xemesn ) Hecnper-
HBIH, HMeeT LenouHylo peakumio (pH 7,3—8,7). OH comepxuT pa3-
JUYHBIE TTHILEBapUTeNbHEIE (PEPMEHTH, NepeBaAPHBAICIIE GelKH,
XUpHL, yriesoasl. [Ton Bo3meiicTBHEM (PEPMEHTOB TPHUIICHHA K XMMO-~
TPHUIICHHA OENKH NIEepeBAPUBAIOTCH 10 AMHHOKHCIOT. JInasa pacuiern-
JSET XHPHl A0 TIHUCPHHA W XAPHHX KUCIOT. AMWIA3A M MaTkTA3a
MIEPEBAPHUBAKDT YIICBOAM A0 MOHOCaxapunoB., CeKpellHA coKa non-
XeNMyTOYHOM XeNe3bl MPOHUCXOINT PedUIeKTOPHO B OTBET HA CUFHANEI,
HIAYIHE OT PSHENITOPOB B CAMIHCTON 0B0I0UKe MMONOCTH PTa, a TAKKE
Ha pasfpaxeHHe CTH3ACTOH 000N0UKH KBEHAANIATHIIEPCTHON KHMINKHU
KHCAIOH nuiieBoii KalMLei, nocTymaoluei U3 xenyaka. Cekpelmio
MHILEBAPHTENBHMX (EPMEHTOB MOAXENYTOTHOM XeJe3bl CTHMYIHPY-~
10T TAKXKE FOPMOHE! CEKPETHH M ITAHKPEO3HAMHH, BRUIEAASMBIE SHAOK-
PHHOUHWTAMHK ABCHAILUATHIIEPCTHON KHIIKH B OTBET Ha XUMHYECKHE W
MEXaHHYECKHe pasnpaxeHHs Nuileil. B nomxeaynoInyio xenesy stH
FOPMOHH TMOCTYTIAIOT ¢ TOKOM KPOBH H3 COCYAOB ABEHAXIATHIIEPCT-
HOM KHHIKH.

HKeauv, 0OpasyOIIAACHA B ICUCHH B TIPOMEXYTKE MEXIY NIpHEMaMH
GHIUH, TIOCTYNACT B XEATHBIH IY3bIPh B XKAKOM BHIE, KOHICHTPH-
pyetcs TaM B 7—38 pa3 (Bofia BCACHBACTCA B CTEHKH XKEIYHOTO MY3BIPA).
IMoctynawiuas B ABEHANLURTHNIEPCTHYIO KHIIKY Xe4b BHIACASETCA U3
XKEMYHOTO My3bIpsA. XKelub, KMEIOas 30I0THCTO-XKENIThI LBET, COREP-
XKUT XEMJHBIE KHCIOTHI, XKENYHBIE TTHTMEHTHI, XOJMECTepHH W IpYyTHe
BelecTsa. B TeueHue cyrox obpasyerca 0,5—1,2 11 xesruu. XKemdb sMyls-
THPYET XHPH A0 MeAbYalilliMX Kaneib i CIOCOGCTBYET HX BCACHIBa-
HH10, AKTHBADYET NULICBAPHTCIBHbIE (DepMEHTH, 3aMelNAeT THHNOCT-
HbI€ IPOLIECCH, YCIWINBAET MEPUCTAABTHKY TOHKON KHILKH.

XKenyeoOpazoBaHHe M NOCTYIUIEHHE XeMYH B IBSHAILATHIIEPCT-
HYIO KHLIKY CTUMYJTHPYIOTCA NPHCYTCTBHEM TIHHIN B XKENYIKE W ABe-
HaOLATUNEPCTHON KWIIKE, a TAKOKE BUOOM W 3alTaX0M M PETYINnpyetcs
HEPBHLIM H TYMOPANBHBIM TYTAMH.

H3 apeHamuaTumepcTHO! KHHIKW (ONarogapa €e NEpPHCTANLTHKE)
NUILEBAA KALIHIR MPOABHTACTCA B TOILYIO KHMIIKY, A4 3aTéM B NOI-
B3IOLLHYIO KHIIKY. BrizenaeMBEil KHIICUHBIMHE XeJIe3aMHU B OTBET HA
MEXaHUYECKHE H XMMHYECKME Pa3apaXeHUs Kumeunsiii cox (10 2,51 B
CYTKH) paclieILiger menTdan (6elKH) N0 aMHHOKHCIOT, Caxapa
(noan- H JHCaxapHIkl) — A0 DIIOKO3H B PPYKTO3EL. B KueyroM coke
COAEPXRHUTCA 22 NMHILEBAPUTENBHBIX (PEPMEHTA, B TOM YHCIIE SHTEPO-
KMHAa3a (aKTHBATOP TPUIICMHOTEHA MOMKEIYIOUHOH Xeaess ), nenTu-
Zasa, mumaza, amunasa ¥ docdarasa, caxapasa u ap.

IMuieBapeHye MPOMCXOIUT KAK B NPOCBETE TOHKOM KHILKH (T1010-
CTHOE IHIIEBAPEHHE), TAK U HA IOBEPXHOCTH MHUKPOBOPCHHOK ILie-

199




TOYHOMK KAeMKH KMINEYHOTO SMHTenHs (PUCTCHOYHOE, WM MeMG-
paHHOe MUiIeBaperwe) (prc. 33).

OxoHvaTebHOe NepepapiBaRie MWLM W BCachlBaHWE MPOAYKTOB
nepeBapUBaHKA (40 AMHHOKUCIOT, MOHOCAXaphAOB, SMYJIbIHpOBaH-
HBIX XWUPOB) TPOHCXONUT TO MEPe MPOIBIKSHNA MUIIEBBLIX Macc B
HAMPaBJIEHAN OT TBEHALUATUNIEPCTHOM KHIIKH B MOAB3NOIINYIO KHILIKY
U nanee, B CJCNYIO KMIUKY. JIBIDKeHNE MHILCBEX MAcC BHITOHACTCS B
pe3yNbTaTe COKPAIICHHA NMPKYNAPHOIO ¥ MPONOJIBHOTO MBIICYHLIX
CITOEB B CTEHKAX TOHKOJ KMILKH. BriaengioT 1Ba BHAA ABHKCHAH TOH-
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Puc. 53. B3aHMOOTHOLISHNA TIOAOCTHOTO B MeMBPAHHOIO NHIIERADEHHA
(Kocnuxuii T.H., 1985):
A - MONOCTh KHIIKH 63 muinepoil Maccsl; B — nonocTh KUUIKH C nuiesoi
maccoi; 1 — depMeHTH B IONIOCTH KKIUKHA; 2 — MHKPOBOPCHHKH; 3 — dep-
MEHTH HA TIOBEPXHOCTH MHKDOBOPDCHHOK; 4 — TIOPH KAcMYATOro 3IMHTECINA,
5 — MuKpoO; 6, 7 — THILEBHE MACCH HA PA3THIHBIX CTAAMAX rHAPOIMIA
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KOXHHIEYHBIX TeTeNb: TIEPHCTANBTHYECKUX H MagTHHKOOGpasHHX.
IlepucTansTHKA B BHJE COKPATHTENLHBIX BOJH BOSHHKAET B HAYAAb-
HHIX OTAENAX TOHKOH KHINKH, 33T€M 2TH BOJIHH NpoferamT 10 caenoi
KHIKH, [1pH 3TOM IMHIIERHE MACCH NEPEMEIHBAIOTCA ¢ KHHIEYHLIM
COKOM (3T0 YCKOpPAET NPOLIECC TIEPEBAPUBAHHA) M MPOABUrAIOTCH B
CTOPOHY TONCTOH KWIUKE. [IpH MasTHHKOOOpa3HBIX ABWKeHHAX MBI~
LISYHLIE CIIOM TOHKOH KHIIKH TO COKpAallaloTCH Ha KOPOTKOM Y4dact-
Ke, T0 paccnabnsioresd, TIpy 2TOM TTHHISBHE MACCH TIEPEABHTAIOTCSA B
IIpOCBeTe XKHMIIXH TO B OAHOM, TO B APYroM Harnpasneuusix. B pesynbra-
Te OPOHCXOIMT HHTEHCHBHOE JIEPEMEITHBAHNE MHINEBHX MACC,

ITameBapenne B TOJACTON KHIDKE

W3 TOHKO# KHIIKH He BCOCABUIMECH B €€ KPOBEHOCHDIC M NMMda-
THYCCKHE KAMWUIAPLl OCTATKH [MIUH Yepe3 NOAB3AOMIHO-CACTIOKH-
[IETHOE OTBEPCTHE NOCTYIAIOT B TOJICTYIO KMILKY. B tonctoil kuuike
BCACHIBAXOYTCHA BOJA H PACTBOPCHHBIE B HE coy. OCTATKY HeTlepepa-
PEHHOHA NUIH (HOPMUPYIOT KAJIOBEIE MACCH, KOTODHE YIANAKTCA W3
opraHu3Ma. XKene3sl TONCTOM KWIIKH TAKXKE BHpabaTHBalOT MHOTO
CAU3M, HeOOXOmUMOH Ang GOPMUPOBAHMSE U BHBEIESHHUA KATOBBX MAcCC.
B ToncTolt KHMMiKe NPUCYTCTBYIOT TaKKe GaKTepHH, KOTOPHE CBOMMH
depMeHTAMY PA3PYIIAIOT H HEPEBAPHBAIOT KNETIATKY (HESIUTIONO3Y).

Jo 10 % npuHHMaeMoil MHNKH (NPH CMEIIAHHOM ITHTAHMH) Opra-
HHU3MOM He ycBaMBaercsa. OCTaTKH NHILEBEIX MACC CKIICHBAKTCH CIIH-
3610 B TOJNCTOH KHLIKe, YIUTOTHSIOTCH. PacTaxeHne KaNoOBEIMA Macca-
MR CTEHOK NMpAMOil KHUIKM BHI3BIBACT MO3BIE K ZedeKalMH, KoTopast
npoHcxomguT pednexkropHo. HeHTp AcdexaliMd HAXOAWUTCA B KpecTio-
BOM OTIC/IC CITHHHOIO MO3Ta.

BOHDOCH OJJAA NMOBTOPEHHA H CAMOKOHTPORA:

1. Kakite npoueccH B OPraHK3Me Ha3LIBaoT NHIcBapeHreM? Omonnure
9TH TIPOLIECCH.

2. Kakue BelliecTBa OTHOCAT K NUTATENRHRIM BetlecTBaM? Kakoe 3HaueHMe
OHH HMEIOT TS OPTaHU3Ma JenoBeKa? '

3. Yto BRI 3HaeTe 00 HHEPrO3ATPATAX B OPraHH3ME TIPH PAZIHYHBIX BHAAX
paSorwi? IpuBeanTe NPUMEpPEI.

4, Kakue BeLLeCTBA HA3bBAKT NHLUEBAPHTENbHEMH QepMEeHTAMY, KaKYIO
PONE B NHILIEBAPEHHH OHH BHIMIONHAKT?

5. HaifTe XapakTepHCTHKY NULLEPAPHTE/NbLHBIM TIPOLECCAM B TIONOCTH PTa,
HKCIYEKE, TOHKOU KMIUKe, TONCTOH KHILKe.

6. PacckaxwTe, YTO BH 3HaeTe O COCTABE CJIOHH, XeTYNOYHOTO COKa,
KEAYH, KMIIEYHOro COXKa, MAaHKPeaTHIECKOro CoKa.,

20)




7. o Kaxux COCTARMMIOLMX TePEBapUBAlOTCA B OPraHH3Me GenkH, KHPh
H ymepost? B yeM HeoBXOAMMOCTb pacureivieHing (NnepesapHBaHKHA) 3THX
BemecTs?

8. Kakne npoluecchl HA3KBAIOT NONOCTHLIM MTHILEBAPEHHEM H MPHCTEHOM-
HEM (MeMGpaBHbM) numepapeHieM? ONHMINKTE 3TH TIPOIECCHL

9. Kakye yHKIMH SEITORHAST MYCKYaTypa CTEHOK OPraHoB MHLICEAPT-
TenbHOl cHCTEMH B IpOLIeccax MepeBapuBanya mamm? Yto Takoe nepucro-
713, NEPHCTANBTHKE, AHTAMEPUCTANETHKA M MaATHHKOOOpasHbie ABHKEHHA
KHIUKH.

JABIXATEJIbHASA CUCTEMA

JsixaTe pHAS CHCTEMA HOCTABISACT B OpraHmsM Kucnopox (O,) u
BBIBOIUT M3 Hero yriekucubii ras (CO,). CocTouT OHa U3 ABIXATENb-
HhEIX (BO3AYXOHOCHEIX) NMyTeH M NApHBIX AHXaTeAbHBIX OPraHOB —
Jerkux (puc. 54). CoOTBETCTBEHHO PacIONIOKEHHIO BLLICNAIOT gepXhue
¥ ruxcnue Obixameavibie nymiu. K BEpXHHM IbIXaTeJIbHbIM ITyTAM OT-
HOCAT MOMOCTh HOCA, HOCOBYIO M POTOBYIO YAacTH TNOTKU. K HHXHHM
IBIXaTeFbHBIM MYTAM NPAHALIEXKAT IOPTaHb, Tpaxes N 6poHxH. B nui-
XaTEIbHBIX MYTSIX BILIXa€MBbIi BO3IYX COTPEBAETCA, YBIAXKHACTCS, OMK-
WAETCH OT MHOPOIHHKX JacTull. B NErKuX IPOMCXOIHT razoobMeH MeXay
BABIXaeMBIM BO3IYXOM M KpoBblo. U3 winseos erknux myreM Juddy-
3HH B KPOBb JIENOYHEIX KANIWUIAPOB IOCTYTIaeT KHCAOPOL, a B 0bpar-
HOM HANPABAEHHH — M3 KPOBH B ANBBEOJH BLIXOIMT YENCKMC/BIH
ras.
Bo3IyXOHOCHBIE ITYTH HMEIOT B CBOMX CTEHKAX HIIK KOCTHBIH CKe-
AET, KaK 5T0 MMEET MeCTO Y JIOJIOCTH HOca, HIM Xpsal (ropTaHs,
tpaxed, 6porxu). [ToaToMy y AbIxaTeIbHHIX ITyTeH Beerda COXpaHaeTest
MpPOCBET, CTCHKH 3THX OPraHOB He clagaloTcda. CausucTan obosouka
BO3AYXOHOCHBIX TIyTei TOKPbITa MEPUATEIbHBIM MUTEHCM 1 YBIAXK-
HeHa. PecHMYKHM SNNTEHANBHEIX KIETOK CBOAMHE ABHXECHHAMM H3I0-
HAIOT HAPYXKY BMECTE CO CJIM3bI0 OMABUIHE B ALIXATENIBHbIEC MYTH HHO-
POOHEBIE YaCTHLE.

HHoaocTs HOCA

IToaocTs KOCA BHIIONHACT ABOHHYIO (YHKUWIO — OHa ABIACTCH
HAYATIOM ABIXATCHBHBIX ITYTEH M OAHOBPEMEHHO OPraHOM OOOHAHUSL.
BouixacMEIN BO3OYX, HIPOXOAS 4Yepe3 MONOCTh HOCA, OYHIIAETCd OT
qyxepOIHMX YacTHl[, COrpeBacTCs, YIaxHaAercsa, Haxoasuecs so
BOLIXAEMOM BO3IYXE MaxXyyle BeIecTBa payipaxaroT YYBECTBUTENBHEIS
OBOHATENIBHBIC KIETKH, HEPBHbBIC OKOHYAHNA — PEUEnTOpHl, B KOTO-
PHIX BO3HHKAIOT OGOHATEIBHEIE HEPBHHE HMIYIbCHL.
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Pnc. 54, [IarxaTenbiian crcreMa:
| — momocThb pra; 2 — HocoBaA 4YacTb TAOTKH, 3 — MATKOe HEBD; 4 — A3LIK;
5 — poTOBas YacTh MIOTKH; 6 -~ HANTOPTAHHHK; 7 ~- IOPTAHHES YaCTh LIOTKH;
8 — roprane; 9 — nuwesod; 10 — Tpaxeq; 11 — pepxymka nerkoro; 12 —
BEPXHAA JONA ACBOIO Jerkoro; i3 — nepbiif maeHuil 6ponx; 14 — HUXHAS
OOl NeBOTO Aerkoro; 15 — ambBeons!; 16 — npaeuit masHu Gponx; |7 —
npaeoe Jierkoe; 18 — norpaA3HuRas KOCTh; 19 — HHXHAS 9emocTh; 20 — npex-
JpepHe pTa; 2! — poroBas Wens; 22 — TBepaoe HEGO, 23 — HocoBas
MONOCTH

Knepean oT nolocTH HOCa HAXOAHTCK HAPYMCHLE Roc. Y HAPYXHO-
FO HOCa BRIZENAIOT CITHHKY HOCA, UMEIOULYIO KOCTHYIO OCHOBY. KHu3y
CNIHKA HOCA NMEPEXOIUT B BepxylKy. Kpsiasa noca (DOKOBLIC YacTH
HAPYKHOTO HOCA) B CBOMX CTCHKAX MMEIOT XPAMICBHIE MMACTHHKH —
XpALUA KPHUIEEB HOCA.

Tlonocte HOCa pasieneHa CaTHTTAIBHO OPMEHTHPOBAHHOI Mepero-
POIKOI Ha OpaByio U 1eByio nonosAHb. epezopodra noca oBpa3oBaHa
NMEPHENIMKYIHAPHONA TUIACTUHKON pemeTyaToil KOCTH H COHIHHKOM.
C3any NoMoCTh HOCA YEpe3 OTBEPCTHE — XOaHb — CO0BIIACTCA C BEpX-
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HHM OTAENOM TNOTKH — HOCOTIOTKoM. Ha GOKOBBIX CTEHKAX MOJOCTH
HOCA BUJHBL TPH HOCOBHE PAKOBHHBI (BepXHAS, CPeIHAs 1 HIKHAS),
CBHCAIOMME B IONOCTh Hoca. MeXny paKoBHHAMH HAXOHATCS HOCOBbE
x00u; BEPXHU#, CPeIHUI M HIKHWH (pHC. 55).

B cnmszucroii o6onodke, NOKpHEBaIIEH BepXHHE OTICHB CTEHOK
TIOJIOCTH HOCa (BEPXHHME HOCOBBIE PAKOBHUHEL M BEPXHAA YacTh fIEPETO-
POAKW IMOJIOCTA HOCA), PACTIONAraloTCA OGOHSTENbHBE PELENTOPHBIC
KJIETKH, BOCTIPHHMMAIOIME Pa3THYHbIE 3aMaXd. JTa 4acTb MONOCTH
HOCA NIOMYYHIA HA3BAHHE 000NAMeOHOd 06aacmu. 30HY HIXKHVX K CPell-
HHX HOCOBBIX PAKOBHMH, TO€ B CIM3HCTOH 060/0Yke ODOHATEAbHbIC
PeLIenTOpEl OTCYTCTBYIOT, HA3HBAIOT duixanesvioil obaacmsio.

CaH3icTad 060I0cYKa MONOCTH Hoca H0raTa KPOBCHOCHRIMH COCY-
JaMH, 0OCOOEHHO METKMMH BEHAMH, Ha3HAYCHUE KOTOPLIX — COrpesa-
HMe BIBIXaeMOro Boanyxa. IIp# pasnpakeHHH HIH NOBPERICHHH C/IH-
3HCTON OBOMOUKH 38eCh IETKO BOSHUKAIOT HOCOBLIC KPOBOTEYCHHH.

B HOCOBYIO TOJIOCTb OTKPHIBAIOTCS BOSIYXOHOCHBIE Mprdamoynsie
rosocm (nasyxe) noca: TOGHAMA, BepXHEYEMOCTHAs (TraliMOpOBa), K-
HOBMIHAA M pelieTyaThie JAGUPUATH. BO3MyXOHOCHBIE IIPAIATOYHEIC

Puc. 55. JlatepanpHas cTeHKa MOMOCTH HOCA:
] — noBHag TrasyXa; 2 — CPeAHSS HOCOBas PBKOBMHA; 3 — BEPXHAA HOCOBAA
PAKOBKHHA; 4 — HHXHAA HOCOBAA PAKOBMHA; 5 — KIHMHOBHIHAA Masyxa, 6 —
TTOTOYHAS MEHAANNHA; 7 — TIOTOYHOE OTBEPCTHE CRYXoBOMH TPYOsI; 8 -~ TBEp-
noe HéGo
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MA3YXK HE TONBKO YMEHBIIAIOT Bec (MAcCy) depema, HO M CIyXaT
PE30HAaTOPAaMH 3BYKOB, Iojioca,

H3 nmonecTH HOcA BOLIXAGMEBIH BO3IYX Yepe3 XOaHbl Nnoilajgaer B
HOCOTNOTKY. 3aTeM, [Poiigna depes poTOBYIO YacTh LNOTKHU, Cie nepe-
CEeKAKTCA NBIXATENbHEIA W MUIEBAPHTENLHELR IEYTH, BO3AYX NONAJAET
B ropTaHs.

T'opranp

Topranmb, ABNSIOWASCA ® OPraHOM HBIXAHUS, H OPTAHOM roJIOCO-
o0pa3oBaHNA, pacnonaracTcd B NMEPEAHEH YacTH LUCH, HHXE NMOSb-
S3HYHOM KOCTH, Ha ypoBHe |V—VI uieiiHBIX No3soHKoE. Bnepean rop-
TaHH HAaXOIOHTCA TNOBEPXHOCTHAA MBILILA MiCH, C3adM — rOpTaHHas
qacTk [NOTKH. Criepeay H ¢ 60KOB K rOpTaHH NPHACKHT LENTOBHAHAA
xene3a. [opraHb MPH NOMOUIH CBA30K M MBbIILII BBEPXY COSAMHEHA C
MOABA3LIMHON KOCTHIO, @ BHU3Y -~ ¢ TpyaAuHOH. TIpH rnoranmw, pas-
TOBOPE, KallIe TOPTAHL CMENaeTcd BBEPX-BHM3. Beepxy roprads ¢o-
oDILaeTCA ¢ FNOTKCH, BHH3Y ~— 1IEPEXOANT B TPaxelo.

CKeneToM IopraHH CAYXaT XpAHld, COCAMHEHHBIE APYT ¢ OpYIoM
NMPH TOMOIIH CYCTABOB H CBA30K, DTO HENAPHLIE KUMOSHOHDIN, Repcm -
Hecuonstl xpaum v nadzopmannux. TIApHBIMHA ABISIKOTCH YEPRAAOGUONDIC
XpAWE U GoNiee MEJIKHE PONCKOGUONBIC, KAUHOGUONbIe U 3eDHOGUOHDIE
xpaiy (puc. 56). HlnroBuaHeIi Xpail caMblii XpYOHbIA, COCTOMT H3
IBYX YETHPEXYTOMbHLIX IICTHHOK, BIIEPEIH COEAMHEHHKBIX IOA Hpsi-
MBIM YITIOM. DTOT YI0J1 BHICTYMAET Knepenu, ofpasya BO3BbILEHHE,
XOpOLIO BEIpaskeHHOE ¥ MYKUHH. KHH3Y OT ILMTOBHAHOTO XpALLA pac-
[0JIaTaeTCsl MEPCTHEBUAHDIN Xpsill, BHELIHE MOXOXHH Ha TCPCTEHb,
COSAMHEHHLIN! C MIMTOBHIHLIM XPSILIOM IIPH MOMOIUH IBYX CYCTaBOB.
C3aaM Ha IWIACTHHKE IIEPCTHEBKAHOIO XpALIA HAXOQATCA 1BA NOJBIK-
HEBIX YePTIAJOBHIHLIX XpAILA, Hall KOTOPLIMK JIEXAT TAKXKE NapHbie
POXKOBHAHDBIE U KIHHOBMIHLIC XPALIH, a €LUE BHIIE — 3ePHCBRAHEIC
xpAwn. Bxox B ropradb co CTOPOHH IMOTKH 3aKPHBACT ROCTPOCHHELH
H3 PIaCTHUYECKOIO XpAllla HANTOPTAHHHK. BHYTpeHHAA IOBEPXHOCTH
BLICTRIAHA CIN3IHCTOH 0D0JIOUKOIL,

Ilosocmy copmanu, ¢ yieToMm ee (GOPMBI H CTPOCHHA CTEHOK, IOA-
pasmendioT Ha TPH OTIeNA: BepXHHH, CpeJHMi U HHXHUH (puc. 57).
Bepxnwii otae, CyXUBAOIIMACA KHU3Y, OT BEPXHEro Kpasi HaATOopTaH-
HHKA M 10 TIPSUIBEPHBIX CKIAIOK, HASHIBACTCA npedosepiiem 20pmani.
CpenHuii (XKeNnyAO4YKOBBIH) OTAEN HAXOOAWTCA MEXAY MpelaBepHBIMH
CKIIAIKAMM BBEPXY H MOJIOCOBHMH (MCTHHHBEIMHM) CKIAAKAMH (CBSA3KA-
Mi) BHH3Y. CripaBa ¥ clieBa MEXIY NPSIUBEPHBIMH M FONOCOBBLIMH
CKIAAKAMH UMEIOTCS YrayGneHHa — TIpaBhlif W TeBBI acesydowxu 2op-
many. HUXHHIE oTIeN ropTali— nodeoaocosas norocms — pacrofiara-
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Puc. 56. Xpqiuu, CBA3KH H CYCTABH FOPTaHH:
A — BHI criepean: 1 — 1e10 NoxpsablvHORK KOCTH; 2 — ICPHOBHAHEINA XPSIL;
3 — BepXHMit pOT WHTOBKAHONS XPAMIA; 4 — MNACTHHKA IHTOBUAHOIO XpsALa;
5 -~ HYXHVIT POT LIATOBMAHOTO XPALlA; 6 — AYra NEPCTHEBHAHOIO XPALLA, T7—
XpsiiM Tpaxey; § — KOALLUEBBIC CBAIKY; 9 — [MepCTHEIINTOBMAHLI CYCTAB;
10 — mepcTHEINKTOBHANASA cBA3Ka; 11 — BepxHsIA MHTOBMIAHAA BRIPEIKA; 12—
IIHTONOXhA3bIuHaA MemOpaHa; 13 — cpeAUHHAA LIMTONONBASHYHAA CBAIKA;

14 — narepanpHag WHATONMONLASHIYHAA CBA3KA.
B — BRA caanu: | — HagroprasHuUK; 2 — Gonblnoll por NOTBALMNHON KOCTH,
3 — 3epHOBMAKELH Xpall; 4 — BepXHMit porT MHTOBHAHOTO XPALUA, 5 — mnac-
THHKA HIMTOBHAHOIO XpalIa; 6 — YepnanoBUAHBHA Xpsiill; 7 — NpaBeli neper-
HedepnANOBHIHBI CycTas; 8 — npabsiil NepCTHEMTOBNIHBI cycTaB; 9 —
XpALLM Tpaxed; 10 — nepenoHYaTas CTCHKA Tpaxed, i1 — ITACTHHKA NEpCTHE-
BHAHOIO XPABIA, 12 — NeBulil MepCTHEMMHTOBHIHEH CYCTaB; 13 — HHXHHH por
UIMTOBMAHOMO Xpsla; 14 — JeBblf mepcTHeUepNANOBHAHNH CYCTaB; 15 —
MEIIeYHBIH OTPOCTOK YePNATOBHIHOTO XPALIA; 16 -— romocoOBOI OTPOCTOK Yep-
NAKOBAAHOTO XpAlla; 17 — LWIMTOHAAIOPTAHHAA CBA3KA; 13 — POXKOBHNHBIH
xpany; 19 — narepanpHas I[HTONOABAINYHAS CBR3IKA; 20 - WHTOTOAB-

A3pHAg MeMOpaHa

€TCsl KHU3Y OT TONOCOBHIX CBA30K. PAcIuMpsisch KHU3Y, ITOAr00cosast
nonocTh Ha ypoBHe VI meHHOro mo3soHKa HePeXOAUT B Tpaxelo.
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Puc. 57. ITonocTs TopTadd. Bokphl-
Ta C3amm;
1 — Gonsloil por HOTBAZEIMHON
KOCTH; 2 — 3¢pPHOBHOHELIA XPSII,
3 — mHTONOALAINYHAT MeMOpaHa;
4 — BepXHHUl POT WHTOBHAHOIO
XpaWa; 5 — cknamka npeanpepus;
6 — Xenymoyex roprauu; 7 — ro-
OCOBAA CKNadka; 8 — nepcrievep-
MATOBHAHEIN CYCTAR; 9 — MOArono-
coBas noaocth;, 10 — MAACTHHKA
NEPCTHEBHAHOTO Xpsila (4aCTHYHO
ynaneHa); 11 — 3anHaa vepmamo-
BHAHASA MBINIIA; 12 — YepnanoBra-
HBA xpam; 13 — POXKOBMOHEIH
xpant; 14 — TpesaBepHEe TOPTAHH;
15 — narepansHas WATOMOTBA3HIY -
Had cBA3Ka; 16 — HAATOPTAHHAK

Tosocoeste cxaadxu 0OPa3OBAHBI 2020COGBIMY COAKAMIU, IOKPHITHBIMH
CAU3UCTON ODONOUKONA. Y3Koe NPOCTPAHCTBO MeXOY TIPABOM M IEBOH
roJIOCOBLIMHM CKJIARKaMH HOCHT Ha3BaHWe 2osocoeoti weau. Tlpn npo-
XOXIECHHH BHIIBIXACMOTO BO3YXa 4Yepe3 rojoCOBYIO LIeHb TOIOCOBBIE
CBA3KH Konebmorcs, BUGPHPYIOT H BOCTIPOH3BOIAT 3BYKH.

[Ipu crmokoifHOM AbIXaHWW ITMPHHA TOJOCOBOL [LEMH COCTABISIET
okoso 5 MM. TpH ronocooGpasoBaHNK, 0COGEHHO MPH DOPCHPOBAHHOM
IOBIXAHWM, TIPH KPUKE ToNocoBas Wb PACIIMPSAETCA A0 MaKCHMANb-
HBIX e¢ paiMepoB — g0 15 MM (puc. 58). BricoTa ronoca 3aBUCHT OT
JUTWHBLI TOJOCOBBIX CBA30K. ¥ MYXUHMH QJIHHA TOAOCOBLIX CBA30K GONb-
e, 4eM ¥ KeHIUHH, II0O3TOMY I'OJIoC V HUX Gosee HU3KMi, Y XKeHLIHMH
CBA3KNM KOPOYE, H NoJIOC ¥ HHX Bhilite. HarsoreHMe TOMOCOBRX CBA30K,
IHMPHHA TONOCOBROH [LENH BO BpEMS JObIXaHHS M BO BpeMd FOIOCO-
00pazoBaHUs PETYIHPYIOTCA MbISIEAME 20pMany, KOTOpHE NoApasie-
JIAKOT Ha TP TPYNIIEE: PACHUPUMEt 20A0C060L e, CYyicueanentt 2040-
COBOH Weau N Muliilsl, Hamazusawwue oaocoebie cea3ku, PaciunpsioT
TONTOCOBYIO LUEND 3adHUe RepemAeseprantoeudnbie Mo, CyXMBAIOT TO-
JIOCOBYIO WIEIb JoKoabie (AamMepatohbie) REPCMHEREPNaiosudHbie, a TaK-
Xe Kocbie U nonepeunan wepnasoeudnue motuyn. Hatarnsator (Hanpara-
I0T) TOJIOCOBLIE CBSI3KM MEPCIHRUUMOSUTHAR U 2080COBYE MBUILDL.

Tonocoswie cBSA3KK OOPA3yIOT TONBKO 3BYK, CHJIA M BHICOTA KOTO-
pOTo 3aBHCAT OT HATHXSHHS FOJIOCOBHX CBA30K H CKOPOCTH NPOXOXK-
JCHHA BO3AYWIHOH CTPYHM 4Yepe3 roJiocoBylo 1emb. B dopMuporannn
YICHOPA3AeAbHOH PEYN YUACTBYIOT TYOH, SA3BIK, 3yOHl, MONOCTL pTa U
IMOJIOCTh HOCA € £€ NMPHIATOMHEIME MA3YXaMH.
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Puc. 58. TlonoXeHHe NONOCOBBIX CBA30K ITPH PasnHUHLIX HYHKUHOHAARHEIX
cocTosHmIX. Tonmocopasg mienb 3akprta (I), oTKpeITa TPH CNOKOHHOM ABXA-
Huu (1) 4 pesko pacumpena (npu rotocooGpazosanun) (HI).
CrpenxaMn yKa3aHO HaTIpaBlIcHUE TAMM MBIILLL
A — JapRHTOCKONUYECKas KapTHHa: | — HaaropTaHHuK; 2 — HaAropTaHHBIH
6YTOpOK; 3 — rofocosad cknanka; ¢ — poxXKoBHIHBME Gyropok; 5 — kauMo-
BUOHHI Gyropox; 6 — cxiagka npenapepis.

b — pasnHyHbie NONOXEHUS NOIOCOBLIX CBA30K; TOMOCOBON IIENH H 1epnaio-
BHANBIX XpAlieH: 1| — ruracTHHKA (MpaBad) IMUTOBUIHOIO XPAIA; 2 - roloco-
Bad CBA3KA H TONOCOBAS MHINNA, 3 — 4epnanoBUAHLIA xpany; 4 — 3aaHAq
TMEpPCTHECPNATOBKAHAT MEIIILA, 5 — natepanbHasa MEpeTHEMEPNATOBHINAA
MBILILG; 6 — TIONEpedHas YePHaNOBHAHAA MBLUIA; 7 — MMToUEpIANOBHIHAN
MBI
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Tpaxea n Oponxm

Tpaxes npocTupaeTca OT HUXHEIO Kpad VI weiiHoro no3poHKa Ko
BepXHero Kpas V I'PyAHOro MO3BOHKA. Beepxy Tpaxea coelHHEHA C
TOPTAKBIO CBA3KAMH, BHU3Y OHA PAsfeNseTcs Ha ZABa TIABHEIX OpOHXa:
Npasblil | JICBLIA.

Tpaxes MMeeT CKeJeT B BHAC 16—20 xpsAmeBbIX MOMyKojeil, He
3aMKHYTHX C331H H COSAHHEHHBIX APYT € APYTOM KOPOTKAMH KoJbLe-
BBIMH CBS3KaMM. 3aJHAS CTeHKa TpaxeH, NpWieXaulas K MNILICBony,
rae Het Xpsauwedl, nepenoH4aTad, OHa [MOCTPOEHA U3 COETHHUTENLHOH
TKAHH ¥ EIAIKOMBILIEYHBX MyIKoB, Cau3nucTas ofonouKa TpaxeH Imo-
KpPBITA MEPHATEBHIM SMHTCTIHEM, CONCPXHT MHOTO xenmes M mnMeo-
MIHBIX Y3E/IKOB.

Ha yposse V IpyAHOro NO3BOHKA Tpaxes UCMHICA Ha npaBpld ¥
neBLii TaBHble Gpomxy (GudypKalka TPaxen), Kaxbli 3 KOTOPHIX
HAMPABIRETCA K BOPOTaM JIETKOID. Hpaenié 2aasnvesi GPOHX KOPOUC U
Mpe IEBOT0, OH SAB/IAETCS KaK Gbl MPONOJLKeHHEM TPaxeu K BXOIHUT B
BOpOTA MPaBoTo Jerkoro, bonee IJIAHHBI feqoil 2aaenbiil GPORX OTXO-
IMT KPYTO BIICBO M BXOIMT B BOPOTA JICBOTO JIETKOTO. CTeHKH TJIABHBIX
GpOHXOB HMEIOT TAKOE XKE CTPOCHHME, KaK 1 cTeHKU Tpaxen. CKeNeT
FNaBHBEIX GpOHXOB 06pa3oBaH XPAIEBHIMH TIOIYKOMbLIAMH. B BopoTax
JIeTKUX TIaBHbie GPOHXM JENSATCA Ha dogeebie GPOHXM. B npasomM ner-
KOM HMeeTca TPH LOJIeBHX OpoHxa, B JIEBOM — /B3, Honesnie GpoHxH
IEAATCS HA ceaMenmapisie H APYFHe BOJee MEKHUE GpOHXH, KOTOPHIE
06pa3yloT B KAXIOM JIETKOM 2223 TIOpAAKA BeTBieHHA, PasBeTBIe-
HHe GPOHXOB B JIETKOM Ha3BIBAIOT Bponxuassnuuim depeeom. B cTeHkax
GPOHXOB, O MEpe YMEHBIICHN HX AWamMeTpa, rHaMMHOBAsA XpSAleBas
TKAHD CMEHSIeTCS 3aCTHYECKAMM XPSLLECBEIMH IIACTUHKAMH. VY men-
KHMX GPOHXOB XpAIIECBad TKaHb OTCYTCTBYCT BooBLIE, ¥ ITHX OPOHXOB
XOpOHIO BEIPAXEHA FIaZKOMBIILIEYHAT TKAHD.

Jlerkue

TIpasoe ¥ JeBoe JerKRe pacnoyaralorcs B rpyaHoit NoJa0CTH, CIIpa-
BA M CIEBA OT CepAlla ¥ KPYITHBIX KPOBEHOCHHIX COCY/IOB. Kaxaoe ner-
KOe TOKpHITO Cepo3Hoil 060104KoA — nnespoii. Tlo gopMe Nerkoe
HATOMHHAET KOHYC C YIDIOLIEHBOR MeIHATLHON CTOPOHON. Y NerKoro
BHIE/IAIOT KOHYCOo06pa3sHO CYXKHBAIOUIYIOCA BEPXYIUKY i LIKPOKOE
OCHOBaHMe, oGpalleHHOe K MMadparme (puc. 59). Kaknoe JIerkoc AMeeT
TPH IIOBEPXHOCTH: pebepHYIOo, AradparManbHyIo M CPEROCTEHHYIO- Pe-
bepras nosepxHOCnb IErKOTO BHIMYKIIA, BPIICXKUT K BHYTPEHHEi 1o-
BEPXHOCTH IpyiHOI CTCHKH. Juappaemanonas ROGEPXHOCI, BOTHYTAs,
OHa NMpuaexut K gnabparme. Cpedocmeninas (Meduacmunasbhasn) no-
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Puc. 59. Jlerkue. Bun ciiepenm:
| — BepXylKa NErkoro; 2 — BepxHsia JONM JEBOFO JISTKORO; 3 — HIDKHAA A0NA
JNEBOTO IETKOro; 4 — OCHOBAHMC JICTKOTO; 5 — cepacyHast BRIPE3Ka; 6 — MEKI0-
AeBHe WeNH; 7 — HIDKHAA A0Js ApaBoeTO JIETKOTO; 8 — cpelnad Hoad Mpaeoro
JETKOro; 9 — BepXHAd DoAd npaBoro Jjerkoro; 10 — tpaxes; i1 — roprane

eepxrocms vILolleHHaA, Ha cpemocTeHHOM NOBEPXHOCTH HAXOOATCA
GOPOMa AL2K020, UCPE3 KOTOPHIE B JIETKME BXOINT LNIABHEIN OpOHX, Je-
TOYHAA APTCPHA, a BRIXOJAT H3 JETKOTO JIBE ICTCYHBIE BEHB H IHM(pa-
THYECKNE COCYABL, BpOHAN, COCYABI H HEpBEI 00pasyIOT Kopenb 1e2ko20.

Kaxgxoe nerkoe Diy0OKHMMHE IICIAMH pa3ne/icHO Ha JONH. Y npaBo-
IO JIETKOT'O UMEETCS MPH 00AN. GEPXHAR, CPEOHAR W HUICHAR, ¥ JIEBOTO
JIETKOTO 08¢ Boan — Huxcuas u sepxuss. Ha ocHOBaHMM XapakTepa ge-
JNeHus1 OPOHXOB ¥ NONei BHAeASOT cezmenmibt, 0 10 CETMEHTOB B
XaxIaoM JerkoM. I'paHHUE MeXIY CeTMeHTAMH Ha fIOBEPXHOCTM jler-
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KOTO Heé BHEHB. BHYEPH JIETKOTO FPAHHLIAMH MEXIY CCTMEHTaMHK SB-
AAIOTCA MorpaHNYHAast O0IACTh MEXAY Pa3sBeTBICHUAMH COCEIHUX CET-
MEHTAapHBIX GPOHXOB. B CerMEHTAX BRIESIOT J045KH, KONMIECTBO KO-
TOPBIX B OAHOM cermenTe JocThraeT 30. B xaxayio AOJBKY BXOIMT
doavkoauiil Gponx HMAMETPOM | MM, KOTOPBIH NCIMTCA Ha KoHuesbie
(mepmunanvrvie) Gponxuoas.. KoHuesie GpOHMXHONGI PA3NCNAIOTCA Ha
dbixamensiote (pecnupamopuvie) Gponxuoabt. JIpixateNbHbie GPOHXHONBI
NEPEXOMAT B AAb6COAAPHbIe X00MW, HA CTEHKAX KOTOPHIX UMEIOTCA MH-
HHATIOPHHIE BHINSAYMBAHHA (TTy3BIPHKH) — AAbECOAY. OnHa xoHileBast
GpOHXMOMA ¢ ¢¢ Pa3BETBICHAAMM (ABIXATEIBHEIMM OpOHXUOAAMM, ATh-
BEOJIAPHBIMH XOJaMH ¥ aJIbBCOJIAMM) HA3HIBACTCA AA6604TPHM (dor-
XamesbRoiM) Oepeaom, WIH Ae204KbIM ARENYCOM. ALNHYC ABIACTCA
CTPYXTYpHO-bYHKIMOHANBHON eINHULICH JIETKOTO, B €ro anbBeoJIax
NPONCXOIMT ra3000MeH MEXIy fpoTeKaoliel Mo KanuuspaM Kpo-
BBIO M1 BOZAYXOM, MOCTYNIAIOUINM B jieTKRe. B 000HX JIETKHX YeNnoBeKa
nmMeeTes 600—700 MIH anbBeol, JBIXaTeNbHAsA MOBEPXHOCTh KOTOPHIX
cocTaBasieT or 40 M2 pu BeLIOXE | g0 120 M? BpH BIOXE.

ILnespa

Haenpa — 3TO cepo3Hast 060AOYKE, KOTOPaA MOKPHIBAET JISTKUE CO
BCEX CTOPOM, MPOYHO CPACTasCh ¢ AETO4HOMN napeHxumMoit. Ilnespa,
MOKPHIBAIOLIAA JICTKHE (2e204Haf, GUCKEPAAbHAR naeépa) No KOPHIO
JIETKOIO TIEPEXOMUT Ha CTEHKY TPYAHOH HONOCTH, 06pasys BOKPYT Kak-
JOro NIETKOTO 3aMKHYTHIA TUIEBpANLHEIM MetnoK (npasalil U JeBHi).
IIneppy, BHICTHIAIOMEYID CTEHKH rpyaHONl NOMOCTH, HA3HBAIOT HpU-
cmenouHOl, WM napuemanbrol niegpod. Y napueTaabHOR IUTEBPH Bhl-
DETHLIOT pebepuyio naespy, NPHICKAINYIO K pebpam, duadpacmanvryo
naeepy M Cpedocmentyio (Meouacmunaibiyio) naeepy. Mexay naphe-
TaNbHOM U BHCLEPANBHOM TUICBPO HMEETCA Y3Kas INeib — ALe6pash-
HQA ROA0CMb, COIEPXAIlas HeGOMBHIOE KOJMYECTBO CEPOSHOH XHa-
KOCTH. OTa XMIKOCTE CMayMBaeT COMPHKacallnecs HOBEPXHOCTH
BUCLEPATBHOH M NApPUETANbHON MEBPH, 00/eraeT CKONBXKEHUE JICT-
KHX B [L1IEBPAlbHBIX IMONOCTAX BO BPeMs IbIXaHHs.

B MecTax nepexoia ONHOM YaCTH NAapHeTalbHOM IICBPH B APYTYIO
KMEOTCH TAK HA3EIBACMBIE RACEPAALNGIE CURYCH, B KOTODHIC 3AXOMAT
HIDKHUE M NIepeaHHe Kpas JICTKHX TOJbKO MIPU MAKCHMaNibHOM BIOXC.
Hauboaee my0oKuM CHHYCOM ABISETCA pebepro-ouadpasMarvibil cu-
Hyc, 06pa3oBaHHBIA B MeCTe Mepexona nepenHeit yactd pebepHoil
TUIEBPHT B AnadparMaiIbHYIO [UICBPY.

T'pannms! JErKux H IIEBPANBALIX N0A0CTeH. B npaxTHYecKoit MeaM-
wiHe GoMbitioe 3HAYCHHE MMEeT 3HaHHue TPaHHLl ACTKHX H JICBPaib-
HBIX MenkoB. OcoBeHHO aKTyaIbHLIMK 3TH CBCAEHHA CTAHOBATCA HPH
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BOCMaJICHHH NIETKMX (ITHEBMOHMSX), TIDH 3aG0NeBaHUsAX IIEBPH (TLIEB-
PHTax), IOARICHUH B [UIEBPANbHBIX MEIIKAX 3HAYUTELHOTO KOHYe-
CTBA XHOKOCTH WIH KPOBH (IIPH KPOBOMUIIHSIHWAX, PaHeHH:X). Bep-
XYWKH JETKNX CNCPeNH pPAcionararTca Ha 3—4 cM Bpllle ne:pnoro
pebpa WK Ha 2 CM Bellre KoYMus. HukHioo TPAHHWLY NErKMX H JLIEB-
PH OMPEIE/TAIT B OPHCHTALIMH HA YCNOBHBIE BEPTHKATBGHbLIE JIHHUM
NPOBOMMMBIC BIOND TENA YENOBEKA. DTO OK0R02PYOUHHAR AUHUA npo—’
XOIA1NasA MO Kpaie IPyAHHS! (110 06eWM CTOPOHaM OT Hee), cpeaf;em.'o—
HUYHAR AUHUR, IPOBOAUMAS BEPTHKANILHO Yepe3 CepelHHy KIIIOYHLBI
RepeoKan nodmuueunan aunus (IPOXOZUT MO HAepenHeit nonmmueq—’
HOM CKIaziKe), cpedusn nodmuiueunas surnus (MIeT BHU3 OT CaMoi Iy -
GOKOH TOUKH MOAMEILEUHON AMKM), 300HAST ROOMOBILCUNAS AUHUS {npo-
XOIOHT BIONb 3anHel MOAMBIIICYHON CKIANKM), AOHAMOYHAR AUHUR
I(Igztmeg;gﬁuxnuﬁ YIofl JIONATKHN) M OKOAONO3GOHORHAR AURUA,
TO3BOH
e OYHOTO cTON0a Yepe3 peGepHO-TIO3BOHOY-
{lepednunn zpanuna sezxo20 MIET OT ero BepXyWIKHU Yepes rpyaHHo-
KIUOYMYHBIH CYCTaB, 3aTeM 4epe3 CEepeAHHY COCHOMHEHHS PYKOSTKH
TPYAHHEL C ee TeioM. anee rpanuila uaet BHuM3 Ao xpsina VI pedpa
Ta¢ MEPEXOAUT B HUXHIOW IParuLly. Humnas zpanuna nerkoro une';'
NOYTH FOPHIOHTANBHO, NO CPEAHESKITIOYHYHON JHHHE nepecekaer VI
pebpo, no cpeanelt noaMbleyHol muamun — VIII pebpo, mo aona-
TOYHOH AHHUH — X pefpo, 10 OKOJOMO3BOHOIHON .mm’uu — XI1
pebpo, rae HIKHAA IPAHWLA NEPEXONUT B 3408100 Zparuyy, yxons-
gg:ﬁ OJ:IBepx BAONE NMO3BOHOYHHKA, HUXHAA rpaHuua JeBoro ’nemoro
araeTcs HECKOJLK:
e o hoaoeapey 0 HHXKE€ TPAHHMLIEI [IPABOTO JIETKOTO (TTpUMep-
Bepxuss u nepemHas rpaHMIEL IUIEBPbl COBNANAIOT C TAKMMH Xe
TPaHHLaMH Jierkoro. HuXsa4 rpaHsia naespyl onpenensercs no Tem
X¢ THHWAM, YTO U JIETKOE, TONBLKO HA OAHO pebpo HuXe.

Cpexocrenne

Cpenocrennem Ha3LIBAIOT KOMIUIEKC OPTaHOB, PACIIONOXEHHBIX B
TPYAHOU MOJOCTH MEXIY NPABEIM U TEBHM JeTKHM. [Tepeaneii rpaHu-
el CPeNOCTEHUS CIYXHT 3aAHSAS [IOBEPXHOCTL IPYANHDL, 3aIHe rpa-
HUnEH — rpyTHON OTREN MO3BOHOYHUKA, HHKHEH — .unad;pama. Beep-
Xy CPEEOCTEHHE UEPe3 BEPXHIONI0 aNepPTyYPY IPYIHON KNETKH coobInaeTcs
¢ oGmacTbio Wwen. B cpesocTeHuu pacronaraloTes cepatie M MepURApA
TPyOHas 4acTe aOpThi, BEPXHAS IM0JAasl BEHA, THMYC, Tpaxes M I71aB-
Hble 6POHXU, MUINEBOX, TPYIHOM JUMbAaTHUCCKHUH MPOTOK H Cpeno-
CTCHHbIE THMbATHYECKHE YIbI, GIyXIalonnie W AnadparMaibHbe tHe-
PBBI, 2 TAKXKE APYTHE aPTCPHH, BEHB!, HEpBEI.
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Bo3pacTHbie 0cOGEHHOCTH OPraHOB AMXAHNA

Hosocms #oca ¥ HOBOPOXIEHHOTO HH3Kad (BBICOTA €€ OKOJIO
17,5 mM) M y3kad. HocoBrle pakoBHHBI OTHOCHTENBHO TOJNCTHIE, HO-
COBBIe XOABI pa3puTHE c1a60. Hinkpsas HOCOBas paKOBMHA KACAETCA OHA
HnoocTH Hoca. OGNl HOCOBOM XOA OCTACTCA CBOGOIHLIM, XOaHBI
auzke. K 6 Mec XHM3HM BHCOTA NONOCTH HOCA YBEIWMMBACTCA IO
22 MM ¥ GOpMEPYETCSH CPEAHMI HOCOBOH XO04, K 2 rofaM dopMmupy-
eTCsl HIDKHME, rocie 2 NeT — BepxHMi Hocopoji xod. K 10 ronam
NoJOCTh HOCA YBEAWUHBAETCA B UTMHY B 1,5 pasa, a K 20 ronaM — B
2 pasa, 0 CPABHEHHIO ¢ HOBOPOXACHHbIM. H3 OKOMOHOCOBLIX A3YX ¥
HOBOPOXIZEHHOIO MMEETCsl TONbKO BEPXHEYENOCTHaAsd, OHA Pa3BHTA
cnabo. OcTanbHEE HA3YXH HAYMHAIOT POPMHPOBATLCA TIOCIE POXKIC-
must. JJoGHast masyxa MOABNAETC Ha 2-M Tofly XHU3HH, KITHHOBWIHA —
K 3 ronam, s9eiKH peneTiarToii Kocti — K 36 rogam. K 8—9 romam
BepXHEUEMIOCTHAA 1a3yXa 3aHMMAET OYTH BCE TEJIO KOCTH. SiobHas
1a3yxa K 5 TojaM MMeeT pasMepbl ropolInibl. PazMeprl KITHHOBIA-
Holl na3yx# y pebeHka 6—8 NeT JoCTHUTaIOT 2—3 mMM. Tlazyxu pelieT~
4aTO#i KOCTH B 7-JIeTHEM BO3pacTe NIOTHO HPHACXKAT APYT K APYTY; K
14 rosaM 1o CTPOSHHIO OHH MOXOXH Ha PEIIETYaThie STUCHKH B3pOC-
JIOTO 4Ee/IOBEKA, :

Topmarb y HOBOPOXKASHHOTO KOPOTKasi, HIHpOKas, BOPOHKOOGpa3-
Has, PACTIONATAETCH BHIILE, YEM Y B3POCIOTO YenoBeka (Ha YPOBHE
11—IV nossonkos). [INACTHAKM IHTOBAAHOTO XPAILa PAacTIONaraioTes
O TYIILIM YIJIOM APYT K KPYTY. BHICTYIl FOPTaHH OTCYTCTBYET. Bcnen-
CTBHE BHICOKOTO PACIONIOXEHHS TOPTAH Y HOBOPOXICHHBIX W AeTeid
IPYAHOTO BO3PACTA HAATOPTAHHMK HAXOAWTCA HECKONBKO BHILLS A3biKA '
KOpHA, MOJTOMY NPH TIOTAHHH MHDIEBOH KOMOK (KHAKOCTH) 0D0XO0-
AT HAZTOPTAHHHK MO CTOPOHAM OT HeTo. B pesynsrate peGeHOK MOXET
IBILATE H MIOTATH (IIHThH) OAHOBPEMEHHO, YTO UMEET BAXKHOC 3HaUC-
HMeE NpH aKTe COCaHMs.

Bxo/ B ropTaHb ¥ HOBOPOXACHHOIO OTHOCHTE/NBHO WWIUPE, TeM Y
papocioro. Tlpennsepre KOpOTKOe, MIO3TOMY TONOCOBAS LIENL HAXO-
AWTCA BEICOKO. OHa uMeer WKHY 6,5 MM (B 3 pa3a Kopoue, YeM ¥
B3pocioro). TonocoBast melb 3aMETHO YBETHUMBACTCS. B NEPBHIC TPH
roja XusHu peGeHka, a 3aTeM — B NEPHO MOJOBOrO COPEBAHHMS,
MBIULE FOPTAHM ¥ HOBOPOXIEHHOTO H B AETCKOM BO3PacTe Pa3BHTHI
cnabo. FopTaHs GbLICTPO PACTET B TEHEHNS NCPBHIX TTHIPEX JIET KH3AH
pebernka. B nepuoa nonoporo cospepanus (focne 10—=12 net) BHOBL
HAYMHACTCS AKTHBHBIA POCT, KOTOpBIH IMPOJOIXACTCA A0 25 JeT ¥
MYX4YHH K g0 22—23 seT y xeHulMH. BMecTe ¢ POCTOM rOpTaHu B
JETCKOM BO3pAaCcTe OHA SIOCTEIICHHO OMYCKAeTcs, PacCTOAHUEC MEXIy
€¢ BepXHMM KpaeM U MOABASHYHON KOCTBIO YBETIHYHBACTCA. K 7 romam
HMXHUH Kpal ropTaHy HaXOAMTCA Ha YPOBHE BEPXHETO Kpas VI meii-

- 213




HOTO TI03BOHKA. T1onoxeHue, XapakTepHoe [UIA B3POCAOTO YeJOBEKA
TOPTaHB 3aHUMaeT nocne 17—20 Jner. ’

INonosrie pa3nHyMA TOPTAHH B pAaHHEM BO3PACTe HE HAGIIONAIOTCA.
B naibHeieM pocT ropTaHH y MaNbYMKOB MAET HECKOAbKO GHCTpee
yeM y aeBoyek. ITocite 6—7 neT ropraHb ¥ Ma/IbBuHKOB KPyIHee, YeM 3;
JeBoYex TOro Xke Bospacta. B 10—12 ner y Manp¥nkos cranonn"nca 3a-
METHBIM BBICTYII TOPTAHH.

XpAiy ropTaHH, TOHKHE ¥ HOBOPOXIEHHOIO, ¢ BO3PacTOM CTAHO-
BATCA Gojtee TOACTHIMH, OAHAKO JIOATO COXPAHSIOT CBOIO MMOKOCTE,
B MOXHWIOM M CTapYecKOM BO3PACTE B XPAIUAX rOPTAaHH, KpOMe Hajl-
rOpTaHHUKA, OTKIAOLIBAIOTCS COMH KaablMa. Xpginly OKOCTCHEBAIOT
CTAHOBATCA XPYRKUMH H JIOMKHMU. ’

Tpaxes v eaaenbie Gporxu Y HOBOPOXIEHHOrO Koporkme, InHa Tpa-
XeM cocTamisgeT 3,2—4,5 ¢M, IUPHHA MPOCBETA B CPEOHEN YacTH —
oxono 0,8 cM. TIepenonyaran cTeHKa TpaxeH OTHOCHTENBHO IUHPOKast
XpANEE Tpaxeu pa3suTel cabo, Toukne, MATKHe. B noxunoMm u CTap:
4eckoM Bo3pacTe (rrocie 60—70 AeT) XpauIM Tpaxeu CTaHOBATCA IOT-
HBEIMHM, XPYTIKHMM, OPH CHABACHHY JIETKO JOMAIOTCS.

IMocne poxaenus Tpaxes GRICTPO pacTeT B TEUCHUE NEPBLIX 6 Mec,
3aTeM pOCT €€ 3aMEASIETCS H BHOBb YCKOPSETCA B IIePHOL MOJIOBOTO
CO3peBAHHMA ¥ B IOHOIIECKOM BoapacTe (12—22 roma). K 3—4 ronam
XM3HM pebeHKa IIHPHHA TIPOCBETA TPAaXeH yBeNTHYUBAacTcst B 2 pa3a.
Tpaxea y pebenka 10—12 ster saBOe IIMHHee, YeM Y HOBOPOXACHHO-
ro, a K 20—23 ronaM JUTHHA €e YTP2HBaeTCs.

Cnnsrcran 060704Ka CTEHKHN TPaXeH Y HOBOPOXKAEHHOTO TOHKAS
HEXHas; XKene3sl PasBUTH citabo. ¥ pebeHka 1—2 yeT BepXxHuii Kpaii
TpaxeH pacnoyaraercs Ha yposue IV—V iefiHsIX TO3BOHKOB, B 5—6
JieT — Krepeau ot V—VI mosBoHKOB, a B MOAPOCTKOBOM Bosl;acme —
Ha YpoBHe V itieiiHOTO HO3BOHKA. BH(YpKalMs Tpaxen K 7 rogaM xuz-
HH pebeHKa HaxoAuTc Knepean o [V—V 1pyHBIX O3BOHKOB, a 110cie
7 €T MOCTENCHHO YCTAHABIHBACTCA HA YPOBHE V IPYIHOIO MO3BOHKA
KaK ¥ B3POCIOTO I€NOBEKA, ’

Jlerkwe y HOBOPOXIECHHONO HEeNpPaBHIBHON KOHYCOBHAHOH (hop-
Mbl; BEpPXHHE JOH OTHOCHTENBHO HEBONBIIHX pa3Mepos. CpemHss Tos
OPABOTO JIErKOTo MO pa3MepaM paBHA BEPXHEH JOJH, A HIXKHAR CPaB-
HHTENEHO BosblIasg. Macca 000HX JIETKUX Y HOBOPOXIEHHOTO COCTAaB-
nser 57 r (ot 39 mo 70 ), ooreM — 67 cM’. ITNOTHOCTH HeARITABHIETO
Jierkoro pagHa 1,068 (ierkme MEpPTBOPOXAEHHOIO HEALIIABILETO
pefeHKa TOHYT B Bofie). ILIOTHOCTS JIErKOTO HBIUIABILETO peGeHKa co-
craenger 0,490, bpoHxHanbHOE fepeBO K MOMEHTY POXACHHS B OCHOB-
HoM chopmupoBaHo. Ha 1-M romy XusHH HabmooaeTCsl ero HHTEHCHB-
HblIf pocT (pasMephl J0J1eBbiX ODOHXOB YBeJHYHBAIOTCA B 2 pasa, a
THaBHBIX — B 1,5 pa3a). B nepuoa nmonoBoro cospesaHus pocT Gp(;H-
XHAJIBHOTO JepeBa CHOBA YCHMBaeTCs. Pasmeps! Beex ero vacteit (Gpon-
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X0B) K 20 roaM yBenuKBaetca B 3,5—4 pasa (o cpaBHEHHIO ¢ 6pPOH-
XHATLHLIM JEPEBOM HOBODOXKASHHOTO). ¥ Mojei 40—45 net GpoHxu-
ANILHOE AEPEBO HMeeT HanGonbmme pasmepbl. BoapacTHass HHBONOUHA
GpoHxop HayuHaercs nocie 50 aeT. B MoXnaoM ¥ CTapyeckoM Bo3pac-
Te JJIKHA ¥ THAMETPbE TIPOCBETa MHOTUX CETMEHTapHbIX OPOHXOB He-
MHOTO YMCHBUIAIOTCA, MHOTAA NOARISIOTCA YeTKOOGPAasHbIE BHITIAIHA-
BAHHA HX CTCHOK.

Jlerousble AUMHYCH Y HOBOPOXICHHOTO MMEIOT HeQGOBIIOE KONH-
YeCTBO MEJIKHX JIETOUHBIX anbseo. B TeueHue SToporo roda XH3Hy pe-
GEHKA M MO3Ke aUWHYC PACTET 3a CYET fIOABACHUA HOBBIX anbBEONAD-
HBIX XOOB M 00pa30BaHMA HOBBEIX JIETOYHBIX aNbBeoii B CTEHKAX YXE
MMEIOLIMXCS ATBBEO/APHBIX X0n0B. O6pa3soBaHiie HOBbIX Pa3BETRIEHHH
anpBeONIAPHBIX XOMOB 3aKaHYMBaeTcs K 7—9 roaam, NErOYHLIX aNbBe-
ol — K 12—15 romam. K 9TOMY BpeMeHH pasMephbl allbBCON YBENHINEBR-
1o1cs Bapoe. POpMEAPOBAHKE JIENOYHOM NapeHXMMBbi 3ABEPIIACTCA K 15—
25 rogam. B niepuox oT 25 1o 40 JIeT cTpoeHUE JICTOYHBIX ALIHHYCOB
npakTHYeckn He MeHsercs. [Tocne 40 jier HAUMHAETCA NOCTEMCHHOE
crapeHHe JIETOYHON TKaHH. JIErOUHbIe AbBEO/bl CTAHOBATCA KPYTIHES,
4aCcTh MeXANLBEQUISIPHBIX TIEPETrOpOIOK KeuesaeT. B npouecce pocTa K pas-
BHTHA JIETKUX MOCJIe POKIEHHA MX O0bEM YBENTHIUBACTCA B TCYCHUC 1-ro
mna-—34pa3a,1<8mnaM-—38pa3,K12ronaM—BlOpas,K2O
rogaM — B 20 pa3 (1o CPaBHERHIO C 0OBEMOM JIETKHX HOBOPOXACHHOTO).

[paHHLIbl JIETKMX € BO3PACTOM TAKXe HIMEHSAIOTCS. Bepxyiuxa ser-
KOTO HOBOPOXAECHHOTO HAXOAUTCS HA YPOBHE MEPBOTO pebpa. B aans-
HelireM OHa BHICTYMAeT Haj MEpRsIM pedpoM n K 20—25 rogam pac-
[onaraeTcs BRILIE MepBOTo pedpa (Ha 2 CM BhILIE KTOYALLL). Huxmnan
IrpaHMila TIPABOIO H JICBOrO JNIETKHX Yy HOBOPOXACHHOTC TIPOXOAHT Ha
OIHO peGpo BHILLUE, 9€M Y B3pOCIoro yenoseka. Ilo mepe yBenuueHuA
BO3pacTa pebeHKa 3ra rpaHHMLa NOCTCNEHAO ONyCKacTCA. B noxwioMm
Boapacte {nocie 60 Jer) HHKHUE TPRHULIBL JIETKAX PAcronaralores Ha
1—2 cM HuXe, 4eM y qioaeit B Bospacte 30—40 neT.

BonpocCH ANifi TOBTOPEHUSN M CAMOKOHTpOAA:

1. HasopHTe CTEHKH NOAOCTH HOCA, YKAXKUTE, £¢ PACTOAATAIOTCA HOCO-
Bbi¢ PAKOBWHBL ¥ HOCOBBIE XOAM, KAKHEe (YHKIMH OHH BLITIONHAIOT.

2. TlepedHCAUTE XPAIH W MBI TOpTaHA. KakHe GyHKUMHA BHINOAHACT
Kaxdaqd W3 3THX Mpluitr?

3. Yo TAKOE KOpeHb JIETKOIO, YTO BXOAMT B €10 cocTas?

4. HazoBuTe OBEPXHOCTH MPagoro M NICBOIO JIEMKMX H HX rpaHUIib] {no
JHHHAM).

5. Yro Takoe BpoHxHaTeHOE JepeBo? Kakue CTPYKTYPbi €T0 obpazyior?

6. PaccKaXHTe, KaK YCTPOEH JAerodblii anHyc. KakHe CTPYKTYPhI IETKOTO
HA3BBAIOT ANRBEONAPBHM JepeBoM?
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7. Uro Takoe niNespa, Kaky
. . € YaCTH ¥ Hee BLIIENAIOT, KaKMe
BEINOAHAET? ’ by ona

8. PacckaXure ¢ cpeaocTeHus, ero rpannuax. Kakue OpraHu pacnonara-
0TCA B CpenocTeRHy?

Jpixanne

Hwixanse — 310 Npouece razoo6Mena MEXTY OPraHH3MOM H BHEI-
Heli cpenoit. M3 BHemrHelt cpeasl B OPTaHH3M YEAOBEKA TIOCTYIIAET
KHCJIOpPOZ, a4 BO BHEWIHIOIO CPeay BHAeIACTCd yraekucani ras. Kuc-
JIOpol HEOOXOANM KNIETKAaM, TKAHAM M OpraHAM Ui )KHSHC,I[C;IT&]IB-
HOCTH, ONS MPONECCOB OKHMCIEHUA, B PE3YARTATE KOTOPOrQ BHICBO-
Goxnaercs sHeprusa. VrieKucaslil ras (a TaKxke BOJA) ABNAIOTCH
KOHEYHBIM MPOAYKTOM 0OMEHa BELIECCTB, NPOECCOB OKHCAe W, Oc-
TAHOBKA ABIXaHUHA BEUET K HEMEIECHHOMY MPeKPaLeHHIO ofiMeHa Be-
IECTE B OPTAHM3ME M THOENH (CMepTH) YenoBeka,

. uxl;a;:;au-:? Y YENIOBEKA COCTOUT H3 TPEX COCTARNAIOLINX; BHELIHETO
, TPaHCIopra T.
T Do g:‘ a30B KPOBbIO M BHYTPEHHETO (KICTO4HOTO,

Brewnee dvixanue BHIOTHACT ABIXaTeIbHAA CHCTEMA, B TOM YHCJIC
JIETKWE, B KOTOPBIX KMclopon (O,) Yepes CTEHKH IerouHBIX albBeo H
KPOBEHOCHBIX KAITHILIAPOB MOCTYNAET B KPOBb. ONHOBPEMEHHO U3 KPOBH
B /ILBEOJB BRLICASAETCA YIMeKHCIbt ras (CO,), u Jgaitee no gmxa-
TEJIBHEIM ITYTSIM OH BHIBOIUTCSH H3 OpraHuaMa. BIsixaeMelii i BbixHXa-
€MBlit BO3AYX pasinyaeTcs O CBOEMY COCTaBY (Tabi. 10).

Tabnuua 10

Cogepxanwe kucaopona (0,) n yraexncaoro rasa (CO,)
BO RIBXACMOM H BEIIBIXAEMOM BOIAYXE

Bosayx Cosnepxauue razos ( %)
KHCTIopoa YOASKUCTHH raz a3oT
Brrixaemsiit 20,94 0,03 79,03
BoInrixaembrii 16,30 4,00 79,70
AnbBeoNApHLIH 14,20 5,20 80,60

Tpancnopr razor (Kucnopona, YIeKHcoro raza) ocylUeCTBIfAETCS
KPOBbIO IO XPOBEHOCHAIM COCYaM. K JIeTKUM 110 JIETOYHBIM apTepHaM
OT CEphlla NMPHUTEKAET KPOBb, BOTATAA YINIEKUCABIM TazoM. B Jerkux
KPOBP OTAACT YINEKUCIBIM Ta3 U HACBILIAETCA Kucaopogom. Conepxa-
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mas KMCIOPOA KPOBb H3 JETKHX IO JETOYHHM BEHAM INOCTYIAeT K
cepany. OT cepala no acpre, a 3aTeM MO APTepHsM KpOBb TPAHCTIOP-
THPYETCA K OpraKaM, Tie CHaGXaeT KHCAoponoM (M NMHTATeNbHHMU
BEIIECTBAMM) MX KIETKH, TKaHU. B 06parHoM HanpaBlieHHH — OT Kie-
TOK, TKAHEH KPOBB 110 BEHAM BHIHOCHT YIJIEKHCIIBIA Ta3 K CepAlly, a U3
CepAlia 3Ta KpOBb, GoTaTas yIJIEKHCIBIM Ta30M, CHOBA HANPABIACTCA
K JIeTKHM.

Buympennee dvixanue (xaemosnoe, mxaneeoe) NPeACTaBIgcT coboit
ra3006MeH MeXAy KpOBBIO H TKaHAMH, KieTkaMH. Kncnopoa 43 xpo-
BM Yepe3 CTEHKM KPOBEHOCHBIX KanM/ATAPOB NOCTYMAET K KNSTKaM U
JPYT¥M TKAHEBHIM CTPYKTYDPaM, I1€ BKIIOYAeTCA B 0OMEH BELIECTB. Hs
KASTOK, TKaHeH TaKKe ¥epe3 CTEHKH KalWUIPOB B KPOBb BLIBOZHTCS
YTIEKUCITHHN ras.

TakuM 06pa3oM, MOCTOSHHO HHUPKYJIHPYIOLLAs MEXIY JETKHM H
TKAHSAMH KPOBb OBECTIEYHBAET HENPEPHIBHOE CHAGRKEHHUE KIIETOK, TKa-
Heil KMCIOPOiOM M BHBEICHHE YIVIEKHCIOTO rasa. B TKaHax Kuciopon
KPOBM NMPOHMKAET B KJIETKH H IPYTHE TKAHEBBIC JJEMEHTBI, a B 00par-
HOM HAIPABICHHH NEPEHOCHT YIVIEKHCHARIN ras. BToT NpoLecc BHYT-
peHHEro (TKaHeBOTO) ALIXaHMs NMPOUCXOAMT IPH YIACTHH OCOBBIX ABI-
XATENLHRX GEpMEHTOB.

MexanM3M BIOXA H BbIAOXA

Brarofaps PUTMMUHOMY COKpAIReHMIO aHadparmel (l6—18 paz B
MHHYTY) W JAPYrHX AbIXATEJLHBLIX MBI (HAPYXKHBIX M BHYTPEHHHX
MeXpeGePHEIX MBILLLL) 00beM IPYIHOI KRETKH TO YBEINIUBACTCH (ipu
BAOXE), TO yMeHbluaercst (npu Beygoxe). TIpy pacirupeHHH TPYIHOH
KJIeTKH JIETKHe TIACCHBHO PacTATHBAIOTCA, paciiupsiores. IIpu 3toM
JABJleHHE B JETKHX MOHUXAETCA M CTAHOBUTCA HIDKE aTMOChepHoro
(Ha 3—4 MM pT. c1.). Tlo3TOMY BO3AYX YEPE3 AbIXATENbHHIE IYTH M3
BHeIHeA cpelbl yeTpemasercss B nerkue, Tak npoucxoaut saox. Tpn
Iy6oKOM BEOXE, HOPCHPOBAHHOM ABXAHAH COKPALIAIOTCA HE TONBKO
IBIXATe6HLIC MBI, HO W BCTNIOMOFATE/IbHBIE (MBILILH TUICYEBOTO
[osica, LieH, TyNopuma). Buimox ocyliecTRIAeTCS IPH paccaabnennn
MBILLIY BAOXA ¥ COKPAllEHHM MBIl BRZOXA {BHYTPEHHNE MeXpebep-
Hbie MBILILBI, MEIHIIE epeaneil Gploumoit crerkn). [IpunogHaTas 1
pacIiPEMHAsi TIpM BIOXE TPYAHAs KJAETKa B CMIY CBOSH THXECTH U
TIpH AeHCTBUMM psifa MBILIL XHMBOTA omycKaeTcd. PacTAHyThIC JIETKUE
61aTOKApPS CBOSH BJACTUYHOCTH yMeHbIIAoTCa B o6beme. [1pn aTomM
NARJICHHE B JIETKHUX PE3KO BO3PACTAET, M BO3AYX TIOKMAAET JieTKne. Tak
npoucxoauT BeinoX. [lpu xamie, yuxaHse, 6HICTPOM BBIIOXE YHacTBY-
OT MBIIIN XUBOTA, GPIOMIHOrO rpecca, peGpa (rpyiHas KieTka)
onyckalTcd, nsadparMa peIko IMOAHKMAETCA.
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Ipu criokolHOM JHXAHMM IeA0BEK BAMXAaeT U BhIABIXaeT 500 mu
BO3yxa, OTO KONHYECTBO Bo3ayxa (500 M) Ha3BIBAIOT dwxamenrbHbM
obsemom. Iipyu rmyGoOKOM (DOMOMHHTENBHOM) BIOXE B JIETKHE TOCTY-
nuT ele 1500 M Bo3ayxa. D10 pezepensiii ofisem ¢doxa. Tipu papHoMep-
HOM JABIXaHHWH TIOCHE CIOKOWHOTO BEINOX3 YEIOBEK NMPH HATIPDKEHUH
DBIXaTeMbHHX MBIHI MOXET BEIIOXHYTH emwle 1500 mnm Bosayxa. 3rto
pesepanvill o0sem eudoxa. KomuecTBo Boanyxa (3500 M), cKnaabipalo-
lmeecqd U3 AbxarensHOTO 0OBeMa (500 M), pesepBHOTO 06BEMa BAOXA
(1500 mn), pesepeHoro o6bema BHAOXA (1500 Ma) Ha3WBAIOT Mu3-
RERNOE eMmrocmovio Aezkux. Y TPeHHPOBAHHBIX, (GH3MIECKH Pa3BHTBIX
JoAeH XKU3HEHHaA 6MKOCTDb ISTKHUX MOXeT JocTHraTth 70007500 Mo,
Y XeHINIMH B CBAI3U ¢ MEHbIIEH MACCON Teia XKW3HEHMAd €MKOCTh
JIETKHX MEHBIIE, YeM ¥ MYXYHH,

[locne Toro kak yenosek BEMOXHET 500 MM BO3MyXa (IBIXaTENLHBIN
o0MeH), a 3aTeM elle caenaer riry6oxuit Beinox (1500 mn), B ero ner-
KUX BCe elle ocTaeTed mpuMepHO 1200 Ma ocmamounozo ofisema aoady-
Xxa, YOATHTE KOTOPHH M3 JETKUX HPAXTHYECKH HEBO3MOXHO. Jbias-
1€ JIETKOS BCETNa CONEPXKHT Boaayx. IloaTtomMy ferouras TKaHb B BoJE
HE TOHET.

B reyenue | MHH ueNOBEK BALIXAST M BHIABIXAET 5—8 J1 Bo3Ayxa. D10
Munymnbiii o6sem Jwixanus, KOTOPLIA Apu HHTEHCHBHON dH3NvecKoit
Harpyake Moxer gocturarh 80—120 1 B MuUHYTY.

H3 500 mu BBIIBIXaEMOro BO3AyXa (AMXATENBHEIN 0GbEM) TONMHLKO
360 Mn NpOXOUUT B AMEBEONH H OTAAET KHCAOPOA B KPOBh, OCTANbHLIE
140 M7 ocTaloTCsA B BO3NYXOHOCHBIX TIYTAX M B ra3oo0MeHe He yua-
cTBY10T. [To3T0MY BO3NYXOHOCHBIE NYTH HA3LIBAIOT «<MEPTRHM NPOCTpaH-
CTBOM»,

I'azoofMen B AersHx

B Aerxkux mpOMCXOOUT razoo0MeH MeXTy HOCTYIAIOIHNM B AThBEO-
Jib! BOSIYXOM H NPOTEKACLLUEH 1o KamwuispaM KpoBelo (puc. 60). MH-
TEHCHBHOMY Tas0OOMeHy MeXAy BO3ZYXOM ANLBEON H KPOBBIO CIO-
coOCTBYET Manad TOJIUIMHA TaK HA3LIBACMOTO dIPO2EMAMUYECKOZ0
bapsepa. Oror Gapsep MeXny BO3OYXOM H KPOBBIO 06pa30BaH CTEHKON
albBeoJIbl ¥ CTEHKOM KPOBEHOCHOTO Kanwisipa. TomunHa 6apbepa —
0Kko0A0 2,5 MKM. CTeHKH allLBeoJT IIOCTPOSHbL K3 OXHOCAOWHOTO M0C-
KOTO 3MHTENHA (ANbBEONIOIMTOB), MOKPHITOTO H3HYTPH, CO CTOPOHBI
MPOCBETA ANbBCON, TOHKOH TeHKo# dochonuimaa — cypdaxman-
mom. CypdakraHT NpensTCTBYeT CAMMAHHIO ANLBEON MPH BBLIOXE M
MIOHIXAET MOBEPXHOCTHOEC HATSKEHHE, AJILREONB! OILIETEHBI I'YCTOMN
CETHIO KPOBEHOCHBIX KAITNIINAPOB, IT0 CHILHO YBEIMUHBACT IUIOIAND,
Ha KOTOpO# coBeplllacTesl ra3000MeH MEXKIY BO3IYXOM M KPOBBIO,
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Puc. 60. O6MeH razaMn MeXIy KpOBBIO H BO3AYXOM ATbSeON:
| — npoceer anbBEONb;, 2 — CTEHKA aNbBeONbl; 3 — CTEHKA KPOBCHOCHOTC
KamuumApa; 4 — npocBeT XKAIMWUTApa; 5 — 3PATPOUMT B TIPOCBETE KaNUIApa.
CrpenkamMn rokasan nyth Kucnopoaa (O,), yrnexwcnoro rasa (CO,) vepes
a3poreMaTHYecKnii Gapbep (MeXAY KPOBBIO M BOIHYXOM)

Bo BApIXaeMOM BO3MYXe — B AIBBEOJ3X — KOHLICHTPAUKA KHCIO-
pola (MapuHaabHOe JaBncHue) HaMHOro Bhille (100 MM pT. CT.), YeM
B BeHO3HON kpoei (40 MM pT. CT.), NipoTeKajolliett O JICTOYHBIM Ka-
nunspaM. [To3TOMy KMCROPOA JIETKO BHIXOAUT H3 aNIbBCON B KPOBB,
rie oH GBICTPO BCTYTAET B COEAMHEHHE C TeMONTOOHHOM SPHTPOLM-
ToB. QIHOBpPEMEHHO YTAEKHCIBIA ra3, KOHHEHTPALMA KOTOPOTO B BE-
HO3HOU KPOBH KaNW/AAAPOB BHCoKas (47 MM pT. CT.), auddyraupyer
B a7bBEONTBI, Ti¢ KanWuIapHoe gapieHHe CO, 3HAYMTE/IBHO HIDKE
(40 MM p1. ¢r.). Y3 anbBeon Nerkoro yrieKHCARIH ra3 BEBOIMTCHE C
BEIIBIXaeMBIM BO3AYXOM.
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TakuM 06pa3oM, pasHHIA B JARNCHHW (HATIPAXEHHH) KHCIIOPOna
Y YINEKUCIOro ras3a B abBEONIAPHOM BO3AYXE, B apTepHANLHOM U Be-
HO3HOI KPOBH JaeT BOSMOXHCGCTh KHACAOPOLY AMG(PYHANPOBATh H3
a7LBeON B KPOBB, 4 YINIEKMCIOMY Ta3y — H3 KPOBH B aJbBEONEL

TpancCmopr razos Kpopbio

Baaropaps ocoboMy CBOMCTBY reMoroGHHA BCTYIIATL B COSHHHE-
HUE ¢ KHCICPOIOM M YITIEKHCIEIM Ta30M KpPOBb CIIOCOGHA TTOTIOIATh
3TH I'a3H B 3HAUHTEAbHOM KolHuecTee. B 100 Mn aprepuansHOi KPOBH
coliepXuTca 1o 20 M KHCIOPOIa K A0 52 MN YIJIEKHCTOro rasa. OaHa
MONEKY1a reMOrnoOHHA CIIOCO0HA NPHCOCAMHHKTE K cefe YeThipe Mo-
JEKYNBl KUCIOPOAa, 00pa3yd HEYCTOHYMBOE COCOMHCHME OKCHTeMO-
raobun. UspectHo, yro 1 Mn remMornobuna ceaspiBaet 1,34 Ma kucno-
poza. B 100 ma xposu comepxutca 15 r reMoriacbuHa.

B TKaHAX OPraHU3MA B PE3YJILTATE HERPEPHIBHOTO OOMeHa BEILECTR,
WHTEHCHMBHHX OKACIHTENBHHX IMPOUECCOB PACXOAYETCA KUCIOpPOI H
obpa3syerca yriaekucnbii ras. [Ipy nocTyneHWy KPOBH B TKAHH Opra-
HM3Ma TEMOTJIOOMH OTIaeT KJIeTKaM, TKaHsM Kucaopod. O6pasoBas-
WWIACA MPH 9TOM OOMeHe BelleCTB YIJNEKHCBI ra3 MepexoauT (aud-
¢hyHanpyeT) U3 TKaHeil B KpoBb U MPHCOSTRHIETCS K NeMOTIO0HHY.
IMpu 3T0M 0bpasyeTcs HeMPOYHOE coearHeHne — Kapbremornoonun. Bui-
CTPOMY COCTUHEHHUIO FEMONIOGHHA C YINIEKHCIBIM Ia30M CriocoOCTRY-~
€T HAXONMUHIACH B 3pUTpoLNTaX depMeHT KapGoaHrnapasa,

IF'eMOINOOMH SPUTPOLIMTOB cMOCO0EH COSHUHATHCA M ¢ APYTHMH
rasaMi. Tax, HanpuMep, ¢ OKHCBLIO yrepoda, obpasylonieiics npx
HEMONHOM CIOPAHMH YA WIH APYIOre TONNHEA, FeMoriioduH Coequ-
Hsiercst B 150—300 pa3s Guictpee, ueM ¢ kucnopogoM. Ipu 3toM ofpa-
3yeTCA JOBOMbHO MPOYHOE COeMMACHKE KapGokcuremornodnn. [Toaro-
MY JaXe MPH MAIOM CONEPXAHHH B BO3Ayxe OKHCH yriepona (CO,)
reMOTNIobHH coeauHAeTca HE ¢ KHCAOPOJAOM, 8 C OKHCBIO yriepoaa.
fIpn aTOM cHaGxkeHHe OpraHU3Ma KMCIOPOAOM, €I0 TPAHCTIOPT K KIIET-
KaM, TKaHAM HapyllaeTcs, Ipekpamaercs. YeaoBek B ITHX YCIOBHAX
3aibiXaeTcd H MOXeT MOrMOHYTE W3-3a HEMOCTYMISHHA KHCIOpoIa B
TKaHH OpraHu3Ma.

HenoctaTouHoe NOCTYIUICHHE KHCIIOPONA B TKAHH (2#noxcus) Mo-
XET BOHHKHYTb IIPH HEJOCTATKE KKCIOPOAA BO BALIXAEMOM BO3IYXE,
HANPHMEP B I'opax.

[1pn ocTaHORKeE, NpeKpalleHHH ABXAHUH PASBHBACTCH YAYIILE (@c-
gaxcusn). Takoe COCTOAHHE MOXET CAYYMTLCS NIPH YTOIUIEHUH WK ApY-
'MX HEOKMIOAHHEIX 0OCTOATE/IECTEAX, TIPH TNMOMAIaHKH HHOPOIHOTO TeNla
B AbIXATEAbHBE TYTH (PAa3TOROP BO BPEMSA ¢IH), (P OTEKE TOIOCOBBIX
CBH30K B CBA3H ¢ 3alonepaHueM. YacTHLLI MTHILK MOTYT OHTL YIATEHEI
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W3 IBIXaTeALHBIX TyTel pedvIEKTOPHBIM KanuleM (KalUieBbiM TOMY-
KOM), BOSHHKAIOUIUM B Pe3yNbTaTe pasIpakeHusd CIM3UCTON obonos-
Ki OIHIXATEAbHBIX MyTell, B MEPBYIO OUEpenb ropTaHu.

Tlpu ocTaHOBKe ARXAHKA (YTOIUIEHHE, YAAp 3CKTPUUECKOTO TOKa,
OTpaBJIEHHE Ta3aMH), KOTIA Cepae elle MPoAoNXaeT paboTath, AcTa-
JOT HCKYCCTBEHHOE JIBIXaHHE ¢ NOMOIIBIO CIIELHARbHEIX aNnapaTos, a
TIPH MX OTCYTCTBHY — II0 METORY «POT B POT», «pOT B HOC» HWIH NYTEM
CAABNEHNA U PACUITHPEHUA IPYIHON KIETKH.

BomnpocH nif NOBTOPEHHA H CAMOKOHTPOJA:

1. HazoBiTe M3BecTHEIE BaM cocTamIsomue (ba3p) ra3006MeHA MEXITY
BHeUIHel cpenolt M OPraHH3MOM UEIOBEKa M JANTe XapaKTepHCTHKY 3TUM
dazam.

2. PacckaxHTe, KaK NMPOMCXOMMT BAOX M BhUIOX. Kax Bb mpeacraBaseTe
cefe MexXaHH3M 3TOFo mpolecca?

3. Ha30BMTe KOMMMECTBO BARXAEMOr0 W BRIILIXAEMOr0 BO3AYXa, NpHbean-
Te oudpu (ecan momHUTe). Kak HaspBaoTCA MPHBEICHHEEC B KHITE oGBeMbl
poO3ayxa?

4. OnmrinTe ra3000MeH B JETKHX MEXAY BERHXAeMBIM BO3IYXOM H KDOBBIO.

5. Kak ocyltecTB/I#eTcA MEPEHOC ra30B KpoBblo? Kak Ha3HBaIOTCA COERH-
HeHH4, KOTOpHe 06pasyeT reMOTNOGHH ¢ KHCIOPOAOM, YIJICKHMC/BIM rasoM,

OKUCBHI0 yriepona?




MOYEITIOJOBOM AIIIAPAT

MouenonosoH arirapar BKIIOYAET OPraHEl MOYEBOI M NTONOBOH CH-
CTeM, KOTOPBiE OOBLEIUHEHB OOIIHOCTLIO PA3SBUTHSI, TECHHIMM aHATO-
MIMECKMMH H QYHKUHOHANBHEIMH B3aHMOOTHOIICHUSIMH (pHc. 61, 62).

MOYEBASI (MOYEBBIIEJINTEILHAS) CUCTEMA

K MO4eBRIM OpraHaM OTHOCATCA TOMKH, MOUETOYHHMKH, MOUEBO
MY3bipb H MOYCHCTTYCKaTeNbHEH XaHail. [Touku ssnsioTca Moyeobpa-
3YIOIUMMM OPraHaMH, OCTAIEHAIE — MOYCBHIBOMSIILMMH TYTAMHU.

Opranbl MOYeBO#H (MOYECBBIIEUTENBHOM) CHCTEMYEL, BMECTE C OpTa-
HaMW [MUINEBAPUTEABHON CHCTEMEI, NETKHMH H KOXeH BHBOIAT M3
OpraHHM3Ma IpPOAYKTHI 0OMEHA BEILECTB, KOTOPHE He MOIYT OHTb UC-
MOJIB30BAHbL B TEJIE YeN0BeKa. U3 NMHIEBApUTENbHOH CHCTEMBI B CO-
CTaBe KaJld YORIAIOTCA COJH, XeIYHBIC TTMTMEHTEI, XONECTEPHH, BOIA.
Yepes JerkKHe yAamsTIOTCH YINCKUCHLIA Ta3 W JPYrHE rasoobpasHsie

BEIIECTBA, Boma. Yepes MOTOBHE H CANTLHES XKeJe3bl KOXH BBIBOLATCA

B0za (10 0,6 1 B CyTKW), YINIEKHCIBIH a3, PA3THYHLIE COJIH, IPOAYK-
Tal 430THCTOrO O0MeHAa. _

Ho 75 % BHIBOAMMEIX W3 OPTaHU3MA IIPOAYKTOB OGMEHA BELIECTB
VAanAETCA Yepe3 Nodku. C MOYO#H BbIIENIIOTCA BOAA, CONM M IPOAYK-
TH pacrana 6eJKoB (MOYeBMHA, MOUEBAs KHCIOTA B Ap.). C MOMOLIBIO
IOYEK B OPTaHH3Me MOANEPXUBAIOTCA KUCAOTHO-MIEIOMHOE PABHOBE-
cue (pH), nocToAHHBIN, HOPMATbHEINT 06BEM BOOBl M MOCTOSIHHAS
KOHUEHTpauA coliell, cTabMneHOe ocMOTHUYecKoe nasieHue. [louku
ofecriednBaloT (BMECTE C APYTHMH OPTaHAMH) IOCTOSHCTBO COCTABA
OpraHM3Ma (TOMeocTas).

Tloaxn

Ilowka (mapHblif opraH) umeer GoGoBMIHYIO (GopMYy, MUIOTHYIO
KOHCHUCTEHIMIO, Pacrrosaralores MOUKH Ha 3aAHeil 6pIOIHOM CTeHKe,

222

Puc. 61. PacrionoXeHne MyXCKHX MOUEBBIX H MOAOBBIX OPraHOB B ITOOCTH
Malnoro Tasa:
1 — ceMABLIHOCALIKI NPOTOK; 2 — MOUEROH NY3LIPb, 3 - ceMCHHO# ny:supexﬁ';
4 — npsaMag KALWKA; 5 — NpeacTareibHas Xe1e3a, 6 — ceMapbIGpackl BAIOLWH
npotok; 7 — CUHKTEP MOYEHCTIYCKATENBHOO KaHana; 8 — HYE(OBH‘IHO-I'Y‘?lla-
TaA MbILHLA; 9 — NYKOBHLA MONOBOTO YWICHA, 10 — mowoHka; 11 — KpaiHda
NAOTE MOJIOBOTO YWieHa; 12 — HApYXHOE OTBEPCTHE MOUEHCITYCKATEIRHOO Ka-
Hana {ypeTpm); 13 — rogoBka noJaoBoro 4ieHa; {4 — nemepucToe T?JIO nono-
Boro wieHa; 15 — Tybuaras uacTh MYXCKOTO MOYEHCITYCKATE/ILHOTO KaHana
{MyXcCKas ypeTpal); 16 — nepenoHvaTad “1acTh MYKCKOIO MO‘-IC.HCI'IYCKHTC.I'IbHOi;
ro KaHana; 17 — riyBokan nonepeyHas MblILLAa TPOMEXKHOCTH, 18 -_Z%CMGHHO
XONMMAK; 19 — MPOCTATHYECCKAA YACTb MOYEHCITYCKATEIBHONO KaHaa, 21 — BHYT-
peHHee OTBEPCTHE MOYEHCIIYCKATENbHOTO KaHANA, 21 — MOUETOUHHK
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Puc. 62. Pacionoxesme XeHCKHX MOYEBHIX 1 [HONOBHX OPTaHOB
: B IONOCTH MANOTO Ta3a:
| — maTouHad Tpy0a; 2 — siMYHMK; 3 — MaTKa; 4 — NpPAMAd KHWKA] 5 —
PAMOKHILEYHO-MATORHOE YIAyOneHne; 6 — 3aQHAs YacTh CROOA BAaraMINa;
7 — oteepcTHe MarTkd; 8 — Buaranne; 9 — oreepcTHe mIaranma; 10 —
Gonewraa monosast ry6a; L1 — manas nonosas ry6a; 12 — rogopka KHTOpa;
13 — Teao kixropa; 14 — KeHCKNH MOYCHCIYCKATENbLHBIH KaHan (KeHCKad
yperpa); 15 — modeBoit nyseips; 16 — nysbipHo-MaTouHoe yraylaenne; 17 —
KPYyI7ias CBA3Ka MATKH
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nmo GoKaM OT MO3BOHOYHMKA, Ha ypoBHe oT XII rpyanoro no I—II
TIOACHWYHbIX MO3BOHKOB. [1paBast rovka JIeXHT IyTh HHKE, YeM JIeBast.
Caepxy Ha/x KaXIo#l 0YKOH pacroaraeTcsi COOTBETCTBYIOMIMI HaMMO-
yeyHuk. Cnepean K noukaM TIpHIEXHMT GPIOLIMHA, ¢ TpaBoil MOuKoK
vepes OPIOIMHY COMPHKACAIOTCS TMeueHb, PABLI U3THO 060Z0UHOIM
KUIUKK, HACXOMANIAA YacTh ABCHANLATHIIEpCTHOM KMKK. K nepeaHei
MOBEPXHOCTH NEBOH TOYKH DPHACKAT XKEIVIOK, MOTKENYAOTHAS XKe-
ne3a, JNeBulii W3rHO 000A0UHON KHIIKH H MeTIR TOHKOR KHIEKH,

Y noukH BLIIEASIOT BEPXHIO M HHXHIOI NOJNOCH, NEPEAHION W
3aIHIOIC TIOBEPXHOCTH H JIBA Kpasg — BBINYKJLIL JaTepanbHEIi A BOr-
HyTHIN MenuansHeiA. Ha MeanansHOM Kpae HaXOaAWTCa YrIyGaeHHE -~
noveynie gopoma, KOTOPEIE BEAYT B Aoveyryro naiyxy. Uepes sopora B
fIOUKY BXOIAT NOYSUHAS apTepyUs, HEPBHI, BLIXOAAT K3 HOYKM f104ed-
Has BeHa K auMdbarnyeckue cocyanl. B moueuoil nasyxe pacnonara-
loTCA OOJIbUIKE H MaJibie YALUKH, MOYeYHad JIOXaHKA M oKpyXaloinas
¥X Xu1poas TKaHb. [1OKphITA OYKa TUIOTHO#M ghubposroti kancyaoii. OXpy-
XAET NMOUKY XKUPOBas TKAHb (Huposas Kancysa).

Ha ¢ponTansHOM pa3pese NoukH (puc. 63) paznmuualoT HapyXHoe,
fonee CBETNOE, KOpKodoe Gewjecneo W BHYTPEHHee, 0ojiee TeMHoe,
M032060¢ 6eujecmeo. B KOpKOBOM BeIECTBE PACTIONATAIOTCA HOUEHHBIE
meabia, a TAKXKe NPOKCHNMaNbHasi B TUCTANLHAA YaCTH KaHalbles He-
¢poHOB (MOYeYABIX KaHanbLeB). M0o3roBoe BenecTBo WMeeT BUa, 7—10
noueunpix nupamud. OCHOBaHWE Kax Ao MUPaMHUIBI HANPaRACHO K Kop-
KOBOMY BELUECTBY, A CYXKUBAIOLLARCH YACTD — ROWCHHWIL cOCOMEK - K
Maloi vamike. Mexay nupaMMIaMM 3aX0AAT NPOCIOWKH, ITONYYMB-
(He HABBAHME HOYEUHBIX CMOA606, COREPXALIHE MEXTONEBbIE KPORe-
HOCHBIC COCYIb! TIOYKH.

Mopdonornueckoil ¥ GYHKUHOHAALHON eXMHHLCH NOYKHA IBISCT-
¢ HepoH. Hedhpon — 310 Kancyna KiybouKa H CHCTEMA KaHATBICH
HedpoHa. lnuua xananenes onHoro HetdpoHa parHa 50—55 MM, a Beex
HedpoHOB B ABYX noukax — okono 100 xM. [InaMeTp kanaieLeB B
pasHBIX oTOENax HedpoHa cocTapageT o7 15 no 60 MxM. B kaxnoii moy-
ke Oonee 1 MaH nedppoHos. Hauanom kaxnoro HedpoHa ABIAETCA IBYX-
CTEHHAas kancyaa kayboura (kancyna HiymngHckoro—boyMeHa), BRyTpM
KOTOpPO#H HAXONMTCH kaybouex KPoseHOCHWX Kanuarapoe. Karncyna Bme-
CTE C COCYAMCTBIM KNYGOUKOM 00pasyeT MoYyeyHoe TeNblie AHAMETPOM
okoJo 200 MXM. Y HedpoHa BLIIEISIIOT KGNCYAY KAYOOUKA, HPOKCUMAAL-
nyio wacms (U3BUTYIO) KaHaavya Hedhpona, nemaro Hedppowa (NETNIO
Fewne), cocTosimyio U3 HUCXOAAILEH M BOCXomswei yacTei, H Auc-
mansHyio yacms (U3eumyio) Kanarsha negpona (puc, 64),

Kity6oukn Bcex HedpOHOB pacnonaraiorca B KOPKOBOM BellieCTBE
MOYKH, 4 HX NETIN HAXOOATCA B MO3IOBOM BeiecTBe. JHCTANBHBIC
YaCTH KaHaIbLes He(POHOB OTKPHBAIOTCS B cOGUPAMEIbHbIE ROYEHHNE
mpybouxu, HAYHHAIOIIMECA B KOPKOBOM BellleCTBe. 3areM cobupaTesnn-
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Puc. 63. [TpaBast nouka. ®poxTansyEill (NPONONBHEIH) Pa3Pes.
Buz c3amm:
1 — Kancyna NodKH; 2 — foYeyuHkle CTONGL; 3 — KOpKOBOE BEINECTBO; 4 —
MO3TOROE BEHIECTBO (THPAMHABI); 5 — MANBE MOUSYHBIC AlIKH (BCKPHITH);
6 — GoJblIas NOUYevyHad Yailka, 7 — MOYETOYHHK; 8 — noueyHas JIOXAHKA;
9 — Heps; 10 — nogYeunas aprepus; 11 — noYeuHad peHa

HEIE TOYeYHBIE TPYOOIKH MPOXOINAT B BTHPaMUIaX MO3NOBOrO Belle-
CTRA ¥ BIAAAIOT B KOPOTKHE COCO¥KOGbie NPOMOKY, KOTOPHIE OTKphIBa-
10TCS B MaJIBIe MOYECYHEBEC YaIIKH,

Kancyna knyGouka 10 CBOEMY CTPOCHHIO HAITOMHHACT ABYCTCH-
He1i 60Kan. Mex Iy BHYIpeHHeH H HAPYKHOK CTCHKaMK KaliCy/Ibl He-
(dpOHA HAXOMUTCS TPOCBET (fION0CTD) KATCYIIH. BHYTpeHHSA CTEHKA
KaICyAkl MPOYHO CPAILEHa ¢ KIyGOYKOBBIMH KPOBEHOCHBIMM KaruJI-
JAPAMH, YHCII0 KOTOPHIX B OAHOM TEJIbLES HOCTHTAET 50. Takum oGpa-
30M, MEXAY KPOBEIO KaIlWUIAPOB M MNPOCBETOM KarnCyJibi Knybouka
HAXOUATCSA JBE CpocuiHecs CTeHKM — XamwiiApHad 1 Knybouka (ghuse-
mpayuonnsi annapam nouxu). depes 3TH CTCHKH W3 KPOBH B TIpOCBET
KATICY/IH KITYOOYKOB HehpoHa NPOHCXOMHUT GWISTpALHS XUAKOCTH —
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Prc. 64. CrpoeHue Hedpona 1 ero B3aHMOTEHCTEHE
€ KPOBCHOCHBMMH COCY.IaMIL:
| — xancyna knyBouka; 2 — kiay6oueK (COCyAHCTBL) NOYETHOro TeMblia; 3 —
NPOKCHMAIEHEI H3BHTOR NOYeYHNN Kananen; 4 — AUCTATBHBIH H3BHTOH TTO-
HeyHBIA KaHanen; 5 — cobmpatenbHan 1pyGouka; 6 — netna Hedpona; 7 —
BOKPYTKaHANLUEBAA KANIMAIAPHAA ceTh; 8 — ayropad pena; 9 — nyroeas ,ap-re—
pus; 10 — Mexmzonkkopas aprepust; 11 — npHHOCHAA KIyGOUKOBAS apre-
pits; 12 — BhIHOCAILAA KIYGOYKOBAS aprepus
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repBuYHON Moun. B TeweHMe CyTOK B NPOCBET KallCyl offerx NovYeK
dbuneTpyercst oxono 180 n epBHYHON MOYH.

Crpoenue v $HYHKIMH HepoHOB TECHO CBAIAHE C OCODEHHOCTAMH
OPT4HHM3aLIH KPOBEHOCHOTO PYC/IA TIOUKH. IToueuHas apTephsl, BOIAS B
BOpOTA TIOUKH, pasbeTmiasieTcs. Ee Mexcooaeebie apmepuu NPOXOIAT B
[IOYCHHBIX CTOI0AX MEXTY MUPAMILIAMH MO3SIMOBOIC BCILECTEA. Ha ypor-~
He OCHOBAHHS ITMPaMII IYTOBHE APTEPHH K3rM0aioTCa W MPOJOIIKAIOT-
oS B dyeoevie apmepul, PacTIONAralolUecs Ha TPAHKRLE MEXIY MO3ro-
BBIM M KOPKOBBIM BEWIECTBOM MOYKM. OT AYTOBBIX aprepHil B KOPKOBOE
BELIECTBO OTXOUAT MHOTOUMCIIEHHBIE MENCOOTKOGHE aPIMeEPUU. Or kax-
Jloii MEKIORLKOBOI apTepHid OTBETBIAINTCA GHYMPUO0ALKOGYIE GPMEPUY,
a OT HHX HPUHOCAUUE KAybouKostie apmepuonyl. DTH apTepHONTbI B II0YEY-
HOM TeNblie PACHANAIOTCH Ha KayfowKosbie KPOSEHOCHLIE KQNUAAADHL,
OKpYKEHHBIE Kancynol xnybouka. M3 9THX KanWAnapoeB GepeT HA4amo
axiHOCAAA KAyDouK0eas apmepuosd, KOTOpas, BRIIAA H3 [I0YCYHOTO
TeJIblia, BHOBb PAcriaacTCAd HA nepumy(ysapHoie KanUarspol (BTOpHY-
HH€), OILICTAIOLME KAHAIBIE HedpOHa. M3 310it BTOPUYHOH KAITHA-
JIAPHOH ceTH KPOBb OTTEKACT B BCHY/IHI, NPONO/DEAIOIIMECA B MEXIOAb-
KOBBIE BEHBI, BIAJAIONIME 3aTeM B AYTOBHE H Jajlece — B MCXIO/NCBLIC
seHbl. [Tocneanne, CNNBAsCh B YKPYITHAACD, O0PA3YIOT NOYEHHYIO 6EH).
Wrax, B IOYKax MMEETCA ABe CHCTEMBl KAMMWUISPOB. OnHa U3 HUX —
ApTePHATBHEIN COCYIHCTHIA KJIy0o4eK — PacmojlaracTes MExXay AByMs
apTepHoIaMH (TaK HasmBacMasl «IyAecHasd ceTr»). Jpyras cucTeMa Ka-
MWLIAPOB, THNWYHAS, PAcTIONaraeTcA Ha MyTAX MEXKIY BRIHOCAIMMHE
KITyOOUKOBBIMH apTepHOJIaMH M BEHYNaMH.

Houcunnie yamxu. Jloxanga. MoyeToIHHEH

W3 HedpOHOB Yepes COCOYKOBRIE IIPOTOKH MOYA NIOCTYNACT B Masbie
noweRNbe wawKy, PACIIONOXEHHEIE B TOYEYHON Masyxe. KoanuecTBo
MATBIX TOYEYHBIX 4YallleK B ONHONH MOYKE BaPBHPYCT OT 5 mo 15.
B HoI0CTs MANBIX TIOUSHHEIX YaLEK BAAIOTCA BEPXYIIKH TIOUCTHEIX CO-
cOYKOB. MIHOIA B OAHY Majyl0 YaIlKy 0OpalteHbl BEPXYILIKH ABYX WIH
Tpex cocoukos. TIpH 9ToM Manasi oYeyHas Jallika OXBATHIBAST COCOH -
KM CO BCEX CTOPOH, obpasys Hal €ro BEPXYIUKO# TaK Ha3bIBacMbIA
¢BolI. B cTeHKaX CBOJA HMEIOTCH DIATKOMBILCYHBIC KICTKH, obpa3zyio-
[LHe CXHUMaTeab cola. KoMILTeXe CTPYKTYp CBOIA, BKIIOYAIOIMX CXKI-
MaTelb, COCIHHWTEABHYIO TKaHb, KPOBCHOCHBIE W AUM@paTHIECKHE
COCYAE], HEPBH, HA3HIBAIOT (POPHUKAABHUM GHRADANIOM NORKU. IT1oT an-
mapar MrpaeT BaXHYIO POJb B IPOLIECCe BLUICACHUS MOYH K MDENIAT-
CTBYeT e¢ 06parTHOMY TOKY B COCOUKOBBIE IPOTOKH M B CHCTEMy HO-
¢poHOB., HECKOMBKO MAbIX MOYEYHBIX YAIUEK OTKPHIBAIOTCA B ONHY
5oAbiEYI0 NOYEHHYI0 NAHIKY, XOTODHIX Y 9eJIOBCKA 2-—3. Bonbinpe no-
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YeyHbI€ YAIIKH, CIMBASIChb APYT C IPYyrom, 06pasyior oAHy oOLIyio
MONOCTD — HOMENHYI0 A0XAHKY, 3AHHMAIOLIYIO 3HAMHTENBHYI) YacTh
moucuHoti masyxu. TTovyeuHas loxaHKa, MOCTEMEHHO CYXHBAsACh, Ic-
PEXONKT B MOYETOUHHK. CTEHKH TTOUSHHBIX YallieK M IOXaHKH COCTOAT
M3 CIHM3HCTOH 060/104KH, HOKPBLITOH IEPEXOIHLIM SIMUTCIHEM, MBbI-
wevHoll H aaBeHTHUHaNLHOH 0bos10ueK.

Mouemounux venosexa npeAcTaBIAeT cOO0H LHIHHAPHYECKYIO TPYG-
Ky aHaMeTpoM 6—8 MM, AavHON 25—35 cM, pacrionarawolyiocs Ha
3aAHel GpIoUIHON cTeHKe, 3a0PIoIIUHAO, ¥ MOUETOYHHKA Pa3IHYaloT
Gprownyio U masoeyio Hacmil, a TAKXKE GHYMPUCIMEROYNYIO 4achb, KOCO
Npo0oaaloUyIo CTEHKY MOUYEBOTO Ny3bIpA.

Cnusucrad 060I04YKA MOYETOUHHKA BBICTIANA TIEPEXOMHBIM 2ITH-
TEIHEM, CKIIAQMATASA, TIO3TOMY €r0 NMPOCBET HA MOTIEPEYHOM pa3pese
AMEET 3BE3MHATYIO GopMy.

MpeIeyHasa obooYKa MOYE€TOYHHKA COCTOHT H3 TPEX CMOEB: BHYT-
PeHHero NpoJONBHON, CPEJHErD KPYTOBOFQ M HAPYXHOTQ TIPOIOTh-
HOro, CHAPYXH MOYETOUHHK IIOKPHIT aIBSHTHIHAIBHOMH 060I0YKOIA.

MoveBoii my3nipn

Mouepoit my3asiph SBIACTCA Pe3CPBYApPOM MOYH, MOCTynaloileii B
HETO N0 MOYETOUHHKAM H3 HOYEK. ¥ B3POCHOTO 4YeNOBEKA MOUEBOMH
MY3EIpb PacloaracTCA B TIOJOCTH MAJIOTO Ta3a, HaNOAHSHHBI Mode-
BO# My3bIPs BRICTYNACT Hal JOOKOBHM cHM@u3oM. BMeCcTUMOCTD My-
3ppd — 70 500 mMa. [Mo3agy MOUYEBOTO ITY3BIPA ¥ MYXYUH HaxOomsircs
npAMag KHIIKA, CEMEHHbIE MY3bIPbKH, KOHEUHLIE OTAC/b CEMABLIHO-
CALUHX [POTOKOB, ¥ XKEHIIMH — MaTKa W Bjaranviue. 3agHeBepXHAA
ROBEPXHOCTb MOYEBOTO MY3bIpA NOKPHITA GpIONINHOMN.

VY MOYeBOTO TY3HIPS BRIIASHAAIT gepxyiuky, meao 0 ono. Huwxnuii
OTHOEN TYy3bIPA, CYXHUBAACH, NCPCXOLUT B MOYECHCIYCKATENbHEIA Ka-
Han. K3anu oT BHYTPEHHETO OTBEPCTHA MOUEHCIIYCKATEJEHOTO KaHa-
JIa HAXOOHTCH TPEYTONbHAS THIOWAAKA CO ¢Aal0 BHpaXeHHBMH CKITal-
KaMB — mpeyeosvHuk mowegozo nyzvipa. Ilo xpaaM 3agHed rpaHnUsl
TPEYTONBHWKS HAXONMATCH OTBEPCTHA MOYETOUHHKOR — MECT2 HX Bla-
JEHHA B MOUYEBOI MYy3HPb.

CreHKH MOYEBOIO MY3bips 00pPa3sOBaHBL CHH3HCTOH O0ONIOUKOI,
MOACTH3HCTOH OCHOBOH, MBIILIEYHOH W aBeHTHIMANBHOH 000M0OUKa-
MH H YacTHYHO GpioluHoli. Cansucrad obonouxa Gaarogaps TOACTOM
MOACIK3UCTON OCHOBE 00pasyeT MEONOUHCICHHRIE CKIANKH, KOTOpBIE
MpM HaMOJHeHWM My3bLipA pacrnpapisiores. MeimeuHas oforouka
MOUCBOTO TMY3HPA pacnosiaTacrcad B TpH OGMEHHBAIOWMHXCA CBOMMM
MYYIKaMH CJIOA — BHYTPEHHETO U HAPYXHOTO MPOJOALHBIX H CPeIHETO
Kpyroeoro (monepeuHoro). [lepenaeTeHHe MEIUECYHBIX NYYKOB B
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MEIIEYHOH 0BOMOUKE MOUEBOTO TIy3bIps cIOCOOCTBYET PABHOMEPHO-
MY COKPAIIICHHIO €r0 CTEHOK INPH MOUYEHCITYCKAHHH, BHITATKMBAHHIO
MOYH B MOYEHCIIYCKaTeIbHLIN Kanan. Kpyropoi ciiol B obacTy BHYT-
PEHHETO OTBEPCTHA MOYEUCIYCKATEILHORO KaHaIa obpasyeT yToMe-
H¥e — erympennuii cocumament (CHUHKMED) MOHEUCRYCKAMERBHOZO
xanasra. TIy4Xy BHYTPEHHETO MEIIIEYHOTO CJI0S MOUCBOTO My3bIpd OK-
PYXAa10T TAKKE YCThsl MOUETOUHUKOB. CoKpaleHHe 3THX MBILICYHBIX
IYYKOB TPETSITCTBYET OOPATHOMY TOKY MOUK W3 MOYEBOTO TI3LIDH B
MOIETOUHAKH.

MoyeHCIyCKATE/IbHbIH KaHAJ

MoueRcuycKaTeabini Kanaa y KeHilMA MpEACcTasIacT ¢ofoii Ko-
POTKYIO TPYOKY IITMHOMN 3—6 CM, KOTOpas pacioNoXeHa nosany Job-
koBoro camdusa. CnusucTtas 000N109Ka BHCTIAHA NICEBIOMHOTOCIION-
HEIM 3MTHTeNWeM. MHOLMTE CTEHKH MOYCHCIYCKATEJIbHOTO KaHala
0Gpa3syioT [Ba CJIOA: BHYTPEHHHA NPOIOALHBIN U Golee BhIpaKEHHBIN
RapyXFrbiit — konbUeBod. Hapy:xHoe oTBEpCTHE MOYCHCITYCKATENBEOIO
KaHa1a HAXOOWTCS BNepely W BHLIE BXOIa BO BlIaraTHLIe U OKPYXKCHO
[ONEPEUHONONOCATHIMU MBIIIEYHEIMH BOJFOKHAMH. ITyuKM 3THX BOJIO-
KOH 06pa3yIoT HAPYXHBLA cpuHKmep MOHeUCRyCKameabrozo Karaaa.

MyXCKO#l MOTERCHYCKATENbHRI Kanaj (MyXCKas ypeTpa) — 370
y3kad Tpybka, MMelollasd y B3pOCIIOro denoseka JUIMHY 16—22 cM.
Y MOUYEHCIYCKATETbHOTO KaHala pasfnyaloT 3 yacTH: npedcmament-
Hyi10, TIDOXOIALIYIO YEPE3 MPEACTATENbHYIO KeJe3y; nepenoruamyio,
CAMYI0 KOPOTKYIO, TIPOXOASLUIYIO Yepe3 MOUEITONOBYIO Inadparmy, 1
2ybuantyio — caMyl0 UTHHHYIO, 3a/ETaolyIo B ryodarom TeJie IMOJo-
poro wicHa, Ha cBoeM IMyTH KaHaji AenaeT ABa n3rnba. Bepxuuii K3rHb
oGpalueH BOTHYTOCTRIO Biepe ¥ KBEPXY. DTOT M3TMNO HAXOAMTCA B IPe-
HeNax MpeAcTaTeNbHOl W [eperOHYaToH yacteil MOYeNCIIyCKaTeTbHO-
ro kaHana. Hwkauii H3ra6 ofpallieH BOTHYTOCTEIO BHH3 H HA3al, Dror
u3aru6 pacmonoXeH NpHU mepexone GUKCHPOBAHHON YacTH MOIOBOTO
ywieHa B cBoBOMHYIO ero 4acTtb. Ha 3amHel CTeHke npexncTaTeNbHON
YaCTH MOYEHCITYCKATENBHOIO KaHala PACHONIOKEHO BOJBBIUCHHE —
ceMennoil xoamux, 10 60KaM OT KOTOPOTO OTKPLIBAIOTCA YCThA COMA-
BBIGPACHIBAIOTIMX MIPOTOKOB U MPOTOYKOB MPOCTATHYCCKIX KENE3.

Criyanerad o60/109KA B HAYANpHON HacTH MOYEUCTTYCKATCIBHOIO
KAHANA BHICT/IAHA NEPEXOTHBLIM IMMTeNTHEM. Bmoke K nepenoHYaTof 4acTH
MOARISETCA IHMAMHApHYeckuil snnTenuil. Ha paccroannn 5--6 MM oT
HapYKHOIO OTBEPCTHSA MOYEHCITYCKATE/BHONO KaHala STMTENHIA MHO-
rOCNOWHBIH, Imockuit. B cobcrbeHHOM IAaCTUHKE cau3ucToi 0boNnouKH
YpPeTphl MHOTO MEJIKMX C/TM3UCTBIX XENE3. Boxpyr nepencHyaToi YacTu
YPeTpEl HONEPEYHONONIOCATHIE MBILILIBT MOYENoNoBOlH XHadparMbl 06-

230

pazvioT Kapyxchsiii (npouseossrwil) cunxmep (cocumamenn) moweucnyc-
KamenwvHo2o KaKaag.

Bo3pacribie 0coOeHHOCTH OPraHOB MOYEBOH CHCTEMbBI

flouxa y HOBOPOXISHHBIX M JeTeii TPYAHOro BO3PACTa OKpYIVas,
OyrpHcTas 3a cUeT JOJBYATOrO CTpoeHHs. JJoandaToe CTPOSHHAE TIOYKH
coxpaHsieTca 4o 2—3 ner. JIMHHA TOYKH ¥ HOBOPOXAEHHOTO COCTARIA-
et 4 cM, Macca no4ku 12 r. B rpyaHoM Bo3dpacte pasMep NMOIKH YBEIH-
YHBaeTca NMpuMepHO B 1,5 pa3a, a Macca pocturaer 37 r. B nepuon
MEPBOTO JETCTRA A/IHHA IOYKH paBHa B cpedHeM & cM, a Macca — 56T,
Y nogpocTkoB ATANA IMTOIKH JocTHraeT yxe 10 cM, a Macca — 120 1,
B nepron 5—9 net 1 0cobeHHO B 16—19 JieT pa3Mephl IOUKU YBETHYH~-
BAIOTCS 3a CYET PA3BATHA KOPKOBOTO BelllecTEa. PocT MoO3roBoro semie-
cTBa npexpamaercd K 12 rogam. Macca KOpkoBoro BelllecTBa nouek
YBENTHYKBaeTCs Gnaronaps pocTy B IUIMHY H HIMPHHY H3BHTHIX KAHATb-
1IeB M BOCXOASIMX 9acTed nerens HedpoHOB. TOMIHHA KOPKOBOIO
BEHIECTBA ¥ B3POCIOrO YENCBEKa, O CPABHEHHIO ¢ TAKOBOIl Yy HOBO-
POXICHHOIO, YBE/IHIMBACTCS IPUMMEPHO B 4 pa3a, a MOSTOBOTO — TOJb-
KO B 2 pa3a. Gubpo3Has Kancynaa ITOIKH CTAHOBHUTCS XOPOIIIO 3aMeTHOM
K 5 rogaM Xu3HH pebeHka. XKupoBast Kancyna HauWHaeT QopMUpO-
BaTLCA JIMWG K NepHOAY MepBOI) NETCTBA, NPOAO/IKAA [IPH 3TOM MO-
crenerHo yromuarees. K 40—50 rogam TommmHa xmpdnoﬁ Karncybl
NMOYKHM AOCTHraeT MaKCHMANLHOH BEIMUMHE!, 4 B TIOXWIOM H CTap-
YeCcKOM BO3pacTe OHa MCTOHYAETCA, MHOTAA HCICIaeT.

C BO3pacTOM M3MEHACTCS Tororpadws modek, Y HOBOPOXASHHOIO
BEPXHHUI KOHEI TTOYKH NPOELHPYETCSL HA YPOBHE BepxHero kpast X[
TPYIHOTO TMO3BOHK&, a B TPYAHOM Bospacte (10 1 roma) — yxe Ha
yposHe cepeanHsl Teaa X1 rpyaHoro mospoHKa, YTO CBA3ZAHO ¢ GHCT-
DEIM POCTOM MO3BOHOUHOTO cToAGa. Flocie 5—7 neT monoxedune mo-
YeK OTHOCHTSNBHO MO3BOHOYHHKE MPUGIHXACTCA K TAKOBOMY ¥ B3pOC-
JIOTO YENOBEKA.

B Bospacre crapime 350 jieT, 0COOEHHO y CTAapHX H HCTOLIEHHBIX
Jioeii, OYKH MOTYT PACITONATaThCA HHXE, YEM B MOJIOIOM BO3pacTe.
Bo Bce mepHoAB XH3HH YE/OBEKAa IpaBas NMOYKA PacriofioXeHa He-
CKOJIBKO HHXe JieBO#.

Mouemounuxu y HOBOPOXAEHHOTO HMEIOT N3BIIHCTHIM Xo1. /LTHHA
MOUYETOYHHKA nocturaer 5—7 oM, K 4 rogamM AnHHa ero ypeIHIHBAeTCA
a0 15 cm. MelweyHas o6olo4ka B pAHHEM ASTCKOM BO3PACTE Pa3BHTA
ciabo.

Mouesoii ny3vipe ¥ HOBOPOXIEHHEX BepeTeHOOOpa3sHHi, v AeTeil
MEPBHX JIET XKH3HN — IPYLICBUAHLIA, 4 ¥ NOIPOCTKOB MMeeT dopMy,
XapakTepHYIO U172 B3pOCAOro yenoeeka. EMKOCTE MOYEBOrO IMy3BIpA ¥
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HOBOPOXIeHHEIX paBRa 50—80 mim. K 5 rosam oH BMelaer 180 mn
MouH, a nocne 13 ner — 250 Mn. Y HOBOPOXIEHHOTO pedeHKa UpKy-
JIAPHBIA MBIICYHBI COM B CTEHKE NMY3BIPS BHPAXKCH c1abo, CIM3KC-
Tasl 0GONIOYKA pa3BUTa XOPOILO, CKNAIKH UMEIOTCA.

Bepxyluxa MOUYEBOTO MY3LIPS ¥ HOBOPOXICHHOTO JOCTHIAET 11010~
BMHBI PACCTOSHHMA MEXIY NMYNKOM U JIOOKOBBIM cUM(PH30M, TTOITOMY
MO9€eBOH My3LIph ¥ ACBOYEK B 3TOM BO3PACTEe HE COMNPHKACACTCA C BIa-
raJMIIEM, 2 ¥ MATBYHKOB — C NpsAMoll Kukoid. B Bospacte 1—3 net
AHO MOYEBOTO Ny3bipA PacroNoXeHO Ha YPOBHE BEPXHETO Kpad no6-
KoBOro cumdu3a. ¥ NoapocTKOB IHO MOYEBOTO TY3BIPS HAXOAUTCH Ha
YPOBHE CEPEIMHE, 2 B IOHOLIECKOM BO3PACTe — HA YPOBHS HUXKHETO
Kpast JIobxosoro cuMgusa. B nanbHeiiiieM NPOHCXOMMUT ONYCKAaHHE NHA
MOYEBOro fMy3Hpsl B 3aBUCHMOCTH OT COCTOSTHHS MBILLLL MOYETIONOBOH

Juadparmbl.

Bonpocs OAA NOBTOPeHHA ¥ CaAMOKOHTpOAA:

1. PacckaxuTe, KaKue 4acTH {OTde/sr) BHASNIIOT ¥ TIOUKH.

2. Hazosute otaensl HedpoHa. B KaKAX YacTAX NOYKH OHH PacToJOXeHE?
Yo cofoil TPeACTARIAET NOYEYHOE TeAbIC?

3., PaccKaXuTe, YTO BBl 3HAETE O CTPOEHHH MOYEHHBIX YAlIEK, NOXAHKU W
MOUETOYHHNKA.

4. Yro takoe GOpHUKAABHMI ANTNAPAT OYKH, KAKHE (YHKUHH OH BHITION-
Hier?

5 KakWe OTAeBl BEACAIIOT ¥ MOUEBOTO MY3HIPA, KAKHE OTBEPCTHA HME-
10TCA ¥ NY3bipA, TOe OHK HaxomATCs?

6. PacckaxuTe, Kak OPraHLL MOUEBOH CHCTEMB H3MEHSAIOTCA ¢ BO3PACTOM.

MexanM3MEl 00pasoBaniA H BbIBEACHHA MOYH

B TeueHHe CYTOK YEAOBEK NOTPeGIsAeT MPAMEPHO 2,5 71 BOABI, B TOM
uncne 1500 ML B XMIKOM Biie M okono 650 Mn ¢ TBepioil muLleH.
KpoMe Toro, B RpoLiecce pacnana G6eAKoB, KHPpOB H YIIICBO10B obpa-
syeTcsi et oxono 400 M1 Bofbl. M3 opraHin3ma BOJa BHBOAUTCS Lak-
HBM ofipa3oM uepes Moyku — 1,5 1 B CYTKH, a TAKXKE 4epe3 JICTKHE,
KOXY W 9aCTHYHO ¢ KAlOM.

Obpazosanue moxu ¢ nowxax. Moua obpasyercsa B IIOUEHHBIX KNY-
HOUKAX MyTeEM NpodHIBETPOBHBAHUA KXHIKOCTH H3 KIyOOUKOBBLIX Ka-
NWIAPOB B IPOCBET Kancyasl Heppona. O6pasoBaBILAACA TAKHM 00-
Pa30M MOYA TEHET 110 KaHanbliaM HePOHOB B CTOPOHY MOUCHHEIX HallleK.
B ofpaszoBaHMH MO%H B HepoHAX MOYKH BRICIAIOT NBE dasn. ITepBas
daza — Qurbmpayuonnas, 3ro 0dpa’oBaHUE TIEPBUYHOI MOYN B [IOYEY-
HbIX TenblAx. Bo BTopyio dasy (pealcopbuytornyio) B KAHATBLAX nedpo-
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HOB JIPOHCXOOHT 00paTHOE BCACKIBAHME BOALI H APYTHX BEIUECTB — 00-
pasyeTca KOHLEHTPUPOBAHHAA TaK HA3LIBAEMAS S8MMOPUHHAR MOYA.

B HaganeHyI0 YacTh HePpPOHORB, B HX Kalcyay, NpoduIpTpOBHBAET-
¢Sl BOJA M PacTROPEHHBIC B Hell BelllecTBa. YNLTpadHABTPALIMSE TPONC-
XOMHMT ¢ CBA3H C Pa3HOCTDLIO TABJEHHA B KallUIKpax KIyOO9KOB M
kancyne Hepora, B K1yOOUKOBHX KaNKLTIpaxX JaBIeHNe KPOBH OUYEHD
Bricoxoe (60—70 MM pr. CT. NO cpaBHEHHIO ¢ 30 MM PT.CT. B KanWuIs-
pax ApyTMX OpranoB). CO3NAHHIO BRICOKOTO JABNCHIBI B KAIIWLAAPAX
TIOYEYHBIX KNYDOYKOB CIOCOOCTBYET 3aMETHAasl pa3HHUA B EUAMETpe
COCYHOB, IPHHOCAUIHNX KPOBE B KAYOOUKH (NPHHOCAUIHNX APTEPHOIL) M
YHOCSIIMX H3 HUX KPOBB (BHIHOCALLMX apTepron). [IpHHocaiMe apre-
pHOABI KIYGOUKOB UMEIOT B 2 pasa GOMBIIHN THAMETp, YeM BbIHOCS -
wKe apreprosibl. TakuM o6pa3oM, KanWTAPHAA CeTh KIyb6ouka, PpyH-
KUHeH KOTOporo sIBIfeTcs yjlaneHWe W3 IJa3sMbl KpOBH BElLIECTB,
NOLNEXalUHX BBIBERCHUIO M3 OPTaHW3MA, HAXOAWTCA MEXAY ABYMSA
apTepuanbHbIMU COCYAAMM.

KpoBochaGxeHHe MoYeK OTNMYAETCA TAKKE KOJHIECTBOM MNPOXO-
AdIed Yepe3 HHUX KpoBH. Yepes noukM B Teuyexuwe 1 MMH npovekaer
npuMepHo 1,2 1 XpoBd. B Tevenne cyTox yepes nouky rpoxesut 1700
1800 a xposu. Takum ob6pasoM, 3a 24 4 BcSI KPOBb MPOTEKAET Yeped
Kamunsape KnyooukoB Goiiee 200 pa3. Dra KpoBs cONpUKACAETCH C
BHYTPCHHEH TFOBEPXHOCTRI0 KaNWUIAPOB, IUIOMIANb KOTOPBIX B KAy~
6oukax moyex cocrapigert 1,5—2 M2 I1pu 3ToM Konu4ecTBO 06pasyo-
metica nepBUIHON MOUH AoctHraet 150—180 1 B cyTkH. Takum obpa-
3oM, U3 10 1 npoTtexalomeii Yepes NOYKH KPOBH OT(WILTPOBEIBAETCH
1 n neppuuHOl MO3n. [epByHast Moua COlepXHT BCe KOMIIOHEHTH
fAnasMbl KPOBH, KPOME BRICOKOMONEKYIAPHHX Oeakos. B nepBruuHOi
MOYe COACPXATCd AMHHOKMCIIOTH, IMI0OKO33, BUTAMMHEL U CONE, a
Talkke NPONYKTH 0OMEHA — MOYEBHMHA, MOYeBasd KMUCIOTA K ApyIue
peLtecTsa (Taba. 11). ‘

Bo Bropyio ¢pasy o6pasopaHus MouM — peabCcopOLMOHHYIO — B
KaHalbplax HedpoHOB NPOHCXORNT 0DpaTHOE BcachiBaHHe (peabeophb-
M) K3 NEPBHUHOM MOYH B KPOBb AaMAHOKHCIIOT, TIOKO3bI, BHTAMH-
HOB, DoAbleH YacTH Boabl U coneii, B HTore B TeUeHHe CYTOK U3 150—
180 n mepBHuHOt Mo4un obpasyerca a0 1,5 n (KoHe4dHOI) MoOYH.
Bropuynas Moua Mo MOMEBbIBOAALLMM IYTAM (MOTeYHbIE YALIKH, JO-
XAaHKA, MOYCTOMHHK) MOCTYIIAET B MOYEBOH My36IPh H BRIBOAUTCA U3
opraHusma. B kKaHanbuax BcackiBaercs 99% Boapl, coaepxalueiica B
NEPBHYHON MoOuYe, a TAKXKE PACTBOPCHHBIC B Heil HEOOXOMMMEIE AA
opraHuima semectra. [To3romMy BTOpHUHAL MOYA PE3KO OTTHYAETCH OT
nepeuIHONW. Bo BTOpHUHOI Moue yXe HeT caxapa, aMHHOKHCIOT,
MHorux coneii. B 10 Xxe BpeMA BO BTOPHYHOH MOYE pe3KO MOBEILIEHA
KOHUEeHTpauus cynnhator, docdarop, MOUYCBHHAEI, MOYEBOH KHCHTO-
Tbl W ADYIHX BELUESCTB, KOTOpPLIE HE BCACHIBAIOTCA H3 KAHANBISHE He-
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dpoHOB B KpoBb. TaK, KOHUCHTPaIHA MOCBHHH BO BTOpUYHOH MoOY€E
B 67 pa3s Gonplue, 9eM B KpoBH, KpeaTHHHHA — B 75 paz Gombile, a
cynpdaros — B 90 pa3 Gonbmie, %M B KpOBH.

BcacuBsaipe GoORBLUIMHCTBA BEILECTE B KAKAMBLAX HedpOHOB STBIA-
eTCST AKTHBHHM (DH3MONOTHIESCKIM TIPOIIECCOM, Ha YTO 3aTPaTnBacT-
Cfi SHEPrusl SIUTENHATBHOTO TIOKPORa U JPYTHX CIPYKTYD CTEHOK Ka-
Hanblies Hedporos. M3BecTHO, T10 MOYKH noTpeS/ImIoT 3HAYKTENLHOE
KommuecTBo (6onee 10 %) KHCIOPOIAA, MOCTYNAIOLIETO B OPraHHU3M.

pn O4YeHb BHICOKOM KOHIEHTPAIMM HEKOTOPLIX BEIECTR B KpOBH
yacTh KX He BCACHBACTCA M3 MEPBHYHON MOYM OOGPATHO B KPOBD. Ha-
IpuMep, MOCIe HITHIIHErO noTpe6nesus caxapa m M30EITKa B CBA3U
¢ 3THM TIIOKO3H B KPOBM YacTh [IIOKO3bI OCTAacTCA B ePBRYHON
moue, [IpH HemoCTaTKe B ynorpebnaemoit mHme NoBapeHHON COIH OHA
¢ MOUeil He BHIBOAMTCA M3 opraHusma. Takum o6pasoM, MOYKH pery-
JMPYIOT COACPRAHNE BEIECTB B OPraHM3Me, BHBOIAT NUIIHKE Bellle-
cTBa, 3a0epXKUBAIOT HELOCTAIOMIKE.

TaGauwuoma 11

Cozepkanne PasAHINLIX BemiecTs 8 N1a3Me KPOBH,
® NEPRHTHOH B BTOpHYAOH MOue

HauMeHOBaHAS Conepxanue, % Bo CKOABKO pa3
BEIECTBA COEpXaHue BellecTs
B TJI83ME BO BTOPWYHOM | BRILIC BO BTOPHYHOHA
KPOBH H nep- Moue MOYE, YEM B TIAA3ME
BUYHOH MOUe KpOBH M MEPBHYHON
Moue

MoueeHHa 0,03 2,0 B 67 pa3

Moucsad 0,004 0,05 B 12 pa3

KHC/IOTa

Benok 0,1-0,15 Hert —

Caxap 7,8—8,0 Her —

B xananbiiax HedpoHa Habmonaerca He TOJIBKO peaGcopbilHA BOSBI
M MHOTMX PACTBOPEHHHIX B HEH KOMITIOHCHTOB, HO 1 BELACTEHHE (ceK-
pelrysi) B MOYY HEKOTOPBIX BEILECTS. D70 BEIIECTBA, KOTOPHIE HE MO-
TYT NpOWTH “Iepe3 «NIoYeyHbIl QMILTP» HA NYTAX H3 KTyBOUKOBHIX
KpOBEHOCHBIX KAMMUIAPOB B KATICY/IbI KITyBOUKOB. DTO MHOTHE JI¢Kap-
CTBEHHEIE TIpenapaThl, oc0OCHHO HEKOTOPBIS AHTUOHOTHKH (EHHII-

JMH), KpacAmMe U ApYrHe BELICCTBA.
234

O6pasoBapliasca B MOYKAX MOYa K3 MOYSYHBIX 4YalleK, 4 3aTeM U3
JIOXaHKH MOCTYIIaeT B MOUYCTOUHHKH. Jlo MoueTOuHMXAaM, Gnarogapst
MEPHMCTANSTHYECKHM JBIKEHWAM HX CTEHOK, MOYA IO KATUIAM MpOBO-
JIUTCA B MOYEROl IY3LIPh, IIE OHA HAKATUTHBASTCA A0 HANOJIHEHHS Y-
3pipA. HapyXHuiii 1 BHYTpeHHWI CHHHKTEDH MOYEHCHYCKATEILHOTO
KaHana B 270 BPeMs COKPANICHBI, BHIXO/ U3 MOYEBOTO MY3BIPA 3aKpPHIT.

OMopoXHEHHE MOUCBOTC Iy3BIpA NpoHcXomgMT peduiektopHo. Ilpu
HAKOIUICHHH B MOYEBOM Iy3hIpe MOYM B KosmuecTse 250—300 M1 oHa
HAYMHAET 3aMEeTHO JaBHThL HA CTEHKH MNY3bIPS C CHIOH oKoIo 12—15 cm
BON,. cT. M3-3a 3TOTO A2BIeHUA NOSABRIAETCA MO3EB K MOUEHCITYCKAHHID,
BosHHKIWUIME B pelieNTOPAX CTEHOK ITy3bipsl HEPBHEBIE MMMYALCHL Ha-
DPABIAIOTCA B HEHTP MOUYCHCITYCKAHUSA, PACITONOKEHHLIH B KpeCTIIO-
BOM OTAeNe CIiHHHoro Mosra. U3 3Toro ueHTpa no BONOKHAM Hapa-
CHMITATHYECKHX TA30BHIX HEPBOB K CTEHKAM MOYCBOrO ITY3bIpA H
chuHKTEpaM MOYEHCTIYCKATENBHOTO KaHANAa NOCTYIAYT CHIHANLL. BTH
CHTHANK BBI3HBAIOT ONHOBPEMEHHOE COKpaLLlCHHE MYCKYIATYPH CTe-
HOK MOYCBOTO NY3bIpA H pacKphiTe CPHHKTEPOB MOYCHCTTYCKATENb-
Horo KaHana. I1pu 5ToM MOYa H3rOHAETCA W3 MOYEBOIO Iy3bips.

Bpiciie LCHTPH MOYEHCIYCKAHHA HaXOAATCS B JIOOHBIX HOAAX
nonyuiapxit GoMbLIOro MO3ra, OHH TAKXKE PELYAHPYIOT MPOLECC MO~
YEeHCTTYCKAHUA. YCA0BHO-pedIeKTOPHAA 3a71epXKKA HA HEKOTOPOE Bpe-
MA TO3b1BA K MOYEHCTYCKAHHUIO BHIpAOAaTHBaeTCs B fIpoLECCe BOCTIH-
TaHHa pebeHKa. Y HOBOPOXICHHBIX JETE NMPOM3IBOALHASL 3alepXKKa
MOYEHCHYCKaHWA oTCYTCTBYET. CIIOCOGHOCTD PEryHpoBaTh NPOH3BMIIb-
HOE MOYEHCIIYCKAaHHEe TPOSBASETCA IMIUE K KOHLY [epBOro rona Xus-
HH pebeHka. Ha BropoM Tomoy 2Ta CNOCOGHOCTE CTAHOBUTCA YCTOFH-
yuBCei. BnugHHe aBTOHOMHOI (BereTaTHBHOH) HEpBHON CHCTEMB
o0ecnegnBaeT He TONBKO BhlIeleHNe MOMH M3 opraHniMa. HepsHble
BMIIVJIBCH MOTYT YCHIHBATE HAH 3aMeUIITE 06pa3oBaHHe MOYM, YBE-
JMYHBATD HIH YMEHbUIATE BBIBEACHHE ¢ MOYOIl COZEpXALLHXCH B Kpo-
BH BEIECTH,

Ha mpouecch o6pazoBanus MOYM ASHCTRYET T'YMOPANBHBIMH NYTSK-
MM Ba30NPECCHH (AHTUAWYPETHUECKHIL FOpMOH), KOTOpSIA Bhpaba-
ThIBAETCA HEHPOCEKPETOPHEIMH KIETKAMH THIIOTAJIaMYCa H JIOCTYTIaeT
B KPOBb IIPH YYaCTHM 3afHell Tonu runodn3a. IToT ropMoH YCHAHBAET
peaGeopbLHio (06paTHOE BCachIBaHME) BOABI W3 TIEPBHYHON MOYH,
YTO YBEIMMUBACT KOHLCHTPALHIO BEILECTB (COJICH) BO BTOPMYHOMH Mode.
Ipu 3aGosicBaHHAX THIOTaNaMyca MK 3agHedl KoM Tunopmnsa no-
CTYIIIEHHE Ba3ONpecCHHA B KPOBb HAPYIUAETCH, H TOLAA KOIHYECTBO
BEIIENAEMOM B CYTKM BOABI (MOUM) MOXET YBeIManThea Ho 20—25 .
3aMenneHHE WIM TIPEKpallieHNe MOYCOTIAS/ICHMS MOXET MPOH30HTH
MPH CHIBHBX G0MeBRiX pasnpaxennax. Ha obpasoBaAane u BeIge/IcHUe
MOYH BAHAIOT KONEYECTBO BHIGNTONH XHAKOCTH, NoTpebleHue cone-
Hoit nuiy, pusndeckas pabota.
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dr3mueckHe B XMMAYECKHE CBOHCTBA MOYH

Moua npeacTarnget coGok CBETIO-XENTOTO UBETA XKUAKOCTD. B Moue
comepxHTCa 95% Bobl M 5% TBEPIBIX BELIECTB. BTO MOYEBHHA (2%),
mouepas kmeaora (0,05%), kpearnauH (0,075%) w Apyrde BelICCTBa,
B TOM YMCHe CONY KANHMA, HATPHS. B TeueHME CYTOK U3 OpraHMsMa ¢
MO4OH BHBOOMTCT 25—30 r MOUSBMHSEL ¥ 1O 25 T HEOPTaHWYECKHX Be-
mects. [Ipy 3a60nmeBaHNgX MIOYEK, TIPK KPAaTKOBPCMEHHDIX (pH3UYECKUX
Harpy3KaX B MOUE MOXET TTOSBHTHCS! 6€/I0K, KOTOPOro B MO9e He JOJDK-
HO 6E1Tb. Peaklips MouM 3aBucHT oT miuma. [Ipu ynotpebneHnn npe-
KMYUICCTBEHHO MSACHOM IMHIIM MOYa MMeeT KHCNYI0 Peakliuio, NpK
OBOLLHOH MHIE — LIETOYHYI0 Wi HelTpanbHyo. IMosgBneHne B MOUe
KPOBH (KPacHBIi, PO3OBHIH €€ UBET) MOXET OBITH B pe3yibTaTe I0-
BpeX/IeHUA CITA3UCTON 0G0I0YKH, KPOBOM3INAHMS B OpraHax MOUEBOI
cHCTeMbl. YrioTpebneHue B NHAILY CBEXEil MOPKOBU, CBEKILLI TAKXKE MO-
XKET OPHBECTH K OKPAILMBAHHIO MOYH B PO3OBHI LIBET.

Bonpocs LA MOBTOPEHHS H CAMOKOHTpOAA:

1. HasobuTe ¢hassl o6pasoBaHAs MOYM B modkax. lakiTe XapaKTepaCTHKY

KaxmoH u3 51X das.
2. Tiepeyncnte BelCCTBA, KOTOPHE BRIC/AIOTCA H3 KPOBH B MO'Y B NIOU€Y-

HBIX TEABLLAX. ,
3, Uto Taxoe iepBHYHAasA U BTOpHYHAs Mo4a? B 4eM cOCTONT HX pasmins:
4, OnuiIKTe YYACTHE MOUETOMHHKOB H MOYEBOTO MY3bIPA B HpoLIEccax BbI-

BeACHHUH MOYH W3 OpraHHM3Ma.
5. Pacckaxmie 0 HEPBHOI B T'yMOPanBHON PeryisiHu o6pasoBaHns U BEI-

BEeACHHA MOYH.

ITOJIOBAA CUCTEMA

OpraHH NOJIOBOH CHCTEMBI BHITIONHIOT HYHKUKM PaSMHOXCHHA H
onpeaendioT npusHaky nosa. floosas cucTeMa NMpeACTaBAeHa MyX-
CKMMH M XeHCKHMH TiONOBHIMM opraHaMu, OCHOBHOM HX 4acTbio AB-
JIFIOTCA MOMOBLIE XKeNe3k: SHIKH ¥ MYXKIMH W AHYHUKH Y KCHIIHY.
TTo pacmoNOXEHHIO TIOIOBEIC OPTAHE] OAPA3NCHAIOTCA HA HAPYXKHBIC
H BHYTPEHHMe.

MyKCKHe NOJOBBIE OPTAHBI

K BHYTPEHHKM MYXCKHM I10JIOBBIM OPraHaM OTHOCATCSH IOJIOBBIC
Kene3s — TNYKM (C HX OGONMOYKAMM H TIPUIATKaMH), T Pa3BHBAIOT-
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Cs TIOJIOBBIC KNETKH (CHEepMAaTO30MAbl) H BEIPabaTHIBAIOTCS MOJOBLIE
FOPMOHLI, CEMABLIHOCLINEG TIPOTOKH, CEMEHHEI¢ IY3LIPBKH, TIPE-
cTarembHada B OynepboypeTpanbHBle Xeneswl (prc. 635). HapyxHuiMu no-
JIOBHIMY OpraHaMH MYXYHHbl ABISIOTCA TONOBOM WICH M MOIUOHKA.
MyXCKOil MOYeHCYCKATENLHBI KaHAN CAYXHT HE TOJMBKO IS BHBE-
JEeHHd MOYM, HO M AN NPOXOXISHMA CMEPMaTO30HIOB, KOTOPHIE Mo-
CTYTAIOT B HETO M3 CEMABRIOPACHIBAIOHIHX NMPOTOKOB.

BHyTpeHHHe MYXKCKHE [I0A0BbIE OPrambl

HAuKo ArRAACTCA MAPHOH NOAOBOI Xene3oil, BLINOMHAKHEIEH B opra-
HH3ME MYXYHHBL BakHeiume pyHKUMK. B anukax obpaiylorcd cnep-
MAaTO30MIbl, 2 TAKXE IOJOBEIC FOPMOHBI, BIAMMIOUIME Ha pPasBHTHE
OEPBUYHBIX H BTOPHUHEIX TONOBBIX TIPH3HAKOB. [103TOMY AHYKH OIHO-
BPEMEHHO ABRMAIOTCA XKEJAe3aMH BHCLIHEH W BHYTPEHHEH CeKpelLsH.
Pacnionaraiores AMYKY BMECTE C UX NPHIATKaMH BHe GpiOWHON nono-
CTH B 0CODOM BMECTHIMINE — B MOLIOHKE, TIE€ OHH OTAC/ICHBI APYT OT
APYra COSTHHHUTENBHOTKAHHOMN Neperopoakoii.

Aun4xo uMeeT OBOHAHYIO POPMY, TUIOTHOE, CHAPYXH NOKPEITO Tal-
Koi, Bnectaureit Gemounolt 0bonoukoil. K 3anHeMy kpalo ssHUKa npH-
JEXHT NPUIATOK SUdKa. OT 0eoyHOH 000N104YKH BHYTPS THUYKA B CTO-
POHY MPUHOATKA OTXONAT NEPEFOPOAKH, KOTODHE B 00J4acTH 3anHero
Kpasi OpTraHa cAMBAOTCH W 00pasyIoT YTONIIEHHE ~— CpeAOCTEHHE SIHY-
Ka. [Meperoponxu genst au4ko Ha 100—300 nonek. B Kaxmoit AoabKe
pacnionaracrcs no |—2 uzeumux cemennux Kanaisya (puc. 66). Inuna
KaxJaoro Kauanblla cocTasnser 50—80 cM. B6nn3n cpenocreuns ka-
HaNbLBI NOCTENCHHO BHIIPSIMISIOTCS, TIEPEXOIAT B HPAMBIC KAHAbIbL,
KOTOpble BOAJAKT B cemd Au4Kd, PACIOICKCHHYIO B CPeIOCTEHHH,
Bunocsuiue canarsyst (15—20) BbIXOAAT M3 CETH SHYKA U TIPOXORAT B
TOJIOBKY TIPHIATKa STHYKA.

Y npuaaTRa AB9KA BLIACHAIOT 20406KY, MeAc N X60CM, OT KOTOPOTO
Oeper Hayano ¢ceMABLIHOCALIMI MpoToK. Bollealune B npuoaToK BbI-
HOCAULME KaHaNbUbl AHYKA NEPEXOOAT B W3GuMmbie KARAAbLN npudam-
xa, a 3aTeM B INIMHHBINR (10 6—8 M) npomox npudamra. TIpoTox npu-
AaTKa AAYKA, MHOTOKpaTHO H3rnbasch, B o6nacTH XBoCTa NPHAATKA
NIPOJIOJIKACTCA B CEMABBIHOCSLWHA NPOTOK.

Cemarbmocamuii NPOTOK IO3ANH AHYKA HANPARIAETCS BBEpPX, TAE
BMECTE € COCYIAMH M HepBaMM 00pa3yeT CeMEHHOM KaHaTHK, KOTO-
pBIi IPOXOANT Yepe3 TIAXOBEIA kakan B MOAOCTh Maoro taza. Cemi-
BHIHOCAIUKH NpoToK, uMetoniuii mmuHy 40—30 ¢M, HampaeaseTca Ko
JHY MOYEBOTO TY3BIpsl, THE COCHMHSETCA C BHIACTHTENBHLIM MPOTO-
KOM CEMECHHOIO My3bIpbKa.
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Puc. 65. MoacnonoBo#i annapat MyX:HHBIL:
1 — moyKa; 2 — KOPKOBOE BEIHECTBO MOYKH; 3 — TMOYEUHEIE HHPAMHIbI; 4 —
HOYeMHAA JOXAHKA, 5 — MOYETOUHHK; 6 ~~ BEpXyILIKA MOYEBOTO TY3LIDS, 77—
CpeAHHHAA MYNOYHAA CBA3KA; 8 — Te/I0 MOYEBOTO NY3bIPH; @ — TeNo OA0BOro
wieHa, 10 — cMAKA NOAOROTO WieHa, 11 — rofioBKa MONOBOTO WICHA; 12 —
JONBKH AWIKa; 13 — snuko; 14 — NpHAaTOK AHYKa; 15 -~ ceMaBbiHOCHIINES
npeToKn; 16 — KOPEHL TIONOBOIO 'WICHA, 17 — GynpboypeTpanbHasg XKenesa;
18 — nepenonHYyaTan YacTh MOUYEHCITYCKATENBHOTO KAHANA, 19 — npeacraTens-
Has Kemesa; 20 — ceMeHHO# 11y3upex; 21 — aMIyna CeMABHHOCALLTO NPOTO-
Ka; 22 — ZHO MOYEBOro myssbipa; 23 ~- MovedyHble BOPOTa; 24 — moucqHad
aprepua; 25 — nodeuHas BeHa
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Cemennoil nyzpipex,
MapHuIif, pacmnonara-
eTca K3aJu H cOOKy OT
JHA MOYEBOTO AY3BIpA.
CeMeHHOIt Tny3BIpexk
HMeeT AIHHY OKOIO
5 ¢cM K npeacTaBager
coGol CBEPHYTYIO TPY-
004Ky, ATMHA KOTOPOM
B DAcCTpaBJieHHOM CO-
CTOIHHMH COCTaBIAET
10—12 cM. Boideaumens-
Hbll BPOMOK CEMEHHO20
ny3upbEa, COCTUHUB-
IINCh ¢ CEMSBBIHOCA-
MM TIpOTOKOM, obpa-
3YeT KOPOTKHY ceMsi-
BuGpacMBalINi Npo-
TOK. JTOT NPOTOK BMA-
HaeT B HAYATBHBIR npo-
CTATHUESCKHIA) OoTden
MYXCKOro MOUYCHCITYC-

[4 WS fub ]

PHc. 66, CTpocHHE 9HIKA H €70 TPHIATKOB:

KaT¢AbHOIO KAHAMA PA~ | — ceMABHHOCAIMMI TIPOTOK; 2 -~ BHHOCA-
AOM C CCMCHHBIM XOJI-  ynpe kaHaNblBl SM9KA; 3 — NPOTOK MPHIATKA;
MHKOM. 4 — CpeNOCTEHHE AWYKA; 5 — CeTh ANYKA; 6 —

O6pasyomuecs B MPAMHE CEMEHHBIE KAaHANM; 7 — Teperopoaxa

ANYKC CTICPMATO30MABL,  Mexmy NOMBKAMHE AMYKA; 8 — H3BHTBIE CEMEH-
NPOABHIadACh No JHH-  grie KaHANBLL, 9 — COOBILCHNA MEXAY CEMEH-
HBIM CCMABBIHOCAIIMM  gyMu RKaHANBLAMH PasNAYHBIX donex; 10 —
TIYTAM IO MOYCHCIIYCKA-  Gejoynan obomouka; 11 — HonbKa mpuaaTka
TEABHOTO KAHANA, OKOH- avuKa
YaTeIRHO CO3pPEBalOT.
Cekper, BbipaGaTHBAEMEIN ATENHEM KAHAIBLECE ITPUIATKA IHYKA, a
TAKKE M 3NHTEIHEM CeMEHHMX IY3BIPBKOB, KOTOPHEIE PACTIOIOXEHBL
BO3JIe MOYEBOTO MY3HPI, PA3XKIKACT CIIEPMY H CTTOCOOCTBYET aKTHBA-
HHHK CIIEPMATO30HIOE.

Kejenl MyXKCKHX MOAOBHIX OPraHOB PAcIIONOXEHRl HA ITYTAX NPo-
IBIDKEHUS CAepMAaTO30HROB (CIEepMBI) OT MecTa Mx obpa3oBaHMA B
SHYKaX JO BbIBEICHHA N3 ITOJIOBBIX yTei MyXdIWHbI. TaKHMH XKeaesa-
MH ABBIIOTCA NMPEACTATENBHAA XeJle3a u OyanboypeTpalbHbIe XKee3hl.

Ilpedcmameassnas wese3q (IPOCTATA), HEMAPHLIA XeNe3UCTO-MEI-
IE€YHBII Opray, KOoTopeii no $hopMe U pasMepaM CpaBHHUBAIOT C Kalll-
taHOM. PacnonoxeHa NpeACTATENbHAS XeJle3a IOA MOMEBEIM MY3BIPEM.
Yepes NMpeACTATEABHYIO XeAS3y OPOXONAT HavaibHasA (NMpeacraTeib-
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Has) 4acTb MOMEHCMYCKATENLHOIO KaHana U ofa ceMaBubpacHBaio-
1wHx npotoka. COCTONT HpeAcTaTeNbHas xexe3a u3 30—60 anseeonsp-
HO-TPYOHATHIX npocmamuyeckux yeeaesox. [IpOTOKHM 3THX KeNEe30K OT-
KPBIBAIOTCA B TPEACTATEABHYIO YaCTh MOMEHCITYCKATEbHOTO KaHasa.
CokpallgHHe XOpOLIO Pa3sBHTHIX ¥ B3POCION0 MYXYHHBEI MBILICYHBIX
IIYYKOB XeJe3H, PAcilOIOXKEHHBIX BOKPYT MPOCTATHYECKMX XKENEI0K,
CHOCOGCTBYET BHIBEACHUIO (BRIOPRCBIBAHMIC) €€ CEKPETA MPH IAKYIA-
UMM (CeMSIH3BEPXKEHMH ).

Byssfoypempasonas Xene3a, NapHad, BEIUMHHON ¢ rOPOIIMHY, pac-
MOMOXEHa B TOJMIIE MOYENOJOBOM AHacdparMel, 1103a1M IMepemoHYa-
TOI YaCTH MOYEHCIIYCKATENBHOTO KaHana. CexpeT 3THX XKeNe3 mocTy-
MaeT B MOYEHCMYCKATEBHBIH KaHal U BXOZUT B COCTAB CIEPMHI.

Hapyxmbie MYXKCKHE HO0J0BLE OPTaHbl

ITos0s0M “AeH BEIMOAHACT ABe PYHKUUK — OH CIOYXHY 1A BbIBE-
MEeHHS MOMM M ANA COBOKYIUIEHHS (BBEIEHHA CEMEHH B XSHCKOE BAa-
rammiue). 3anHAA YacTh opraHa (ero KopeHb) NMpHKpPeIeHa K Jobxo-
BHIM KOCTAM. CBoOOIHAS MEPeIHId SACTE — Mend ROA0E020 YACHd —
OKAHYHBASTCA YTOJLUEHHOM rososkoii. Ha BepuiMHe ronoBKH HAXO-
JUTCA LUIETEBHITHOE HAPYNCHOE OMEepCniue MOYEUCRYCKAMeAbH020 Kana-
Aa. Y oCHOBaHHAA TOJIOBKH KOXa HOJOBOTO WISHA 00pasyeT LHPXysp-
HYIO CBOOOJIHYIO CKIAIKY ~— KPaiiriole nAoms, CKPhIBAIOWLYIO TOOBKY.

[ooBok 4neH o6pa3oBai ABYMS TELICPUCTRIMHY H OOHUM rydua-
TEIM TeAamu. TTapHOe newepucmoe meao noA08020 HaeHa IMEET HINHAHI -
pHUECKYIO GOPMY ¥ HECKONBKO 3a0CTPEHHRIN NEPeIHU KOHEL. 3ak-
HSIAL 4ACTh NEMEPHCTHIX TN HPUKPEIAETC K HIKHEN BETBH A0OKOBOH
KOCTH cBoeil cTopoHH. 062 MewepHCTHX TeNla CXOAATCA noa A00Ko-
BBIM CMM(}H30M H JaNee cpacTaloTcs, o6pasysd Ha HIDKHEH TTOBEPXHO-
CTH XenoboK, B KOTOPOM 3aNeracT 2ybuamoe meao noA06020 meaa, B
KOTOPOM MPOXOANT MOYEHCITYCKATEIBHBIA KaHal. [yGuaToe reio nMe-
€T BNepeld 26208Ky, a C330U PACLIKPSHHYIO 4VK0UKY, HAXOMAWIYIOCH
B TO/TIE MBI npoMexHocTH. [Tetepuctoe ¥ ry6yaToe Tena NOKpbIThHI
TIIOTHOH COSAWHMTENBHOTKAHHON Oesounol oborouxol, OT KOTOpoi
BHYTPE KaXKIOro TENAa OTXONAT COCHHHHUTEILHOTKAHHBIC 11€pEropoaKy
(nepexnaguHpl) — Tpabekynn. Mexay TpabGeKynaMd pacHoaracTcs
CHCTEMA TOHKOCTEHHEIX sideeK (JTaKyH, nelep), KOTopsle MpeacTaB-
ATOT cobol COCYANCTRIC MOMOCTH, BLICTIAHHKE 3HAOTEHEM.

Bpekuys MOJIOBOro WieHa BOZHHKALT G1aroaaps HaKOILICHHIO KpOBU
B Aueiikax. ITOMY criocoOCTBYET XapakTep KpOBOCHaOXeHUs TI00BOTO
4ieHa. KpoBb K NELepUCTHM TENAM ACCTABNAECT B OCHOBHOM IyboKas
apTepHA MOJIOBOIC WICHA, KOTOpasl pacnagaeTcd Ha BCTBH, HAyIUHE B
ToJILI¢ Tpabekyn TIpH CMOKOHHOM COCTOSAHHH IIONOBOTO WICHA apTe-
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puk n3BuThe. [1pH MONOBOM BO3GYXISHUM paccuabusaioTcs [nagkue
MHIILL TpabeKysr ¥ apTepHil, H KpOBb YCTPEMACTCH B AYEHKH, KO-
TOpHE paclIHpA0Tcsa. Bo Bpemd 3pekilHM, 6iaronapsa KpOBEHATIONHE-
HMIO MEILEP, CTEHKHU BeH CAABIEHbI, YTO NPENATCTBYET OTTOKY KPOBH
M3 COCYITHCTHIX MOACCTEH,

Momonka npeacTaBaseT coGoll pacnonoxXesHHH No3amd KOpHsA
NOMOBOTO YJICHA OTBUCAIONIME KHM3Y HeOOABILMX pa3MEPOB KOXKHO-
dhacuHanbHB MEIIOK, HMEIOIRIL ABE NOAOCTH. OTH TIONOCTH pa3je-
NeHbl MeperopoaKoil, OpUEHTHPOBAHHON B CAruTTalbHOH MIIOCKOCTH.
BHYTpH Kaxnoi NMONOCTH HAXOUATCA AWNYKO M ero mpmaarok. Koxa
MOILIOHKH TOHKAadA, CKJag4yaTasi,, MAMMEHTUPOBaHHASA, MOKPhITA DPei-
KHMH BoocKaMH. MOLIOHKA NpeacTaBisaeT cobol Kak Obl «(pHU3HOI0-
TUMECKMIT TEPMOCTAT», MONACPXKHBAIOIIMH TEMOEPATYPy SIMMEK Ha
fonee HI3KOM YPOBHE, 4eM TeMIIepaTypa Tefa. 9710 ARadeTcs HeobXo-
JUMBIM YCIIOBHEM HOPMAJILHOTO CIIEPMATOICHE3A,

B cocTaBe MOLLIOHKHE BBUICNAIOT CIIOU — TaK Ha3blBaeMble 000404KU
Audex, XOTopble FBRAMIOTCA NPOH3BOJHEIMH COOTBETCTBYIOLINX CIOCB
niepeiiHe#t GploWHOIM cTeHKN. CaMasi BHYTPEeHHAS g1d2aiuunas 06o-
AOUKG AUHKG, CCPO3Has, ABAASTCA NMPOU3BOIHLIM OPiOIIHHLL. Bnara-
nvmHaA ob0A0YKa BBICTMNAET H3HYTPH CTCHKH MOILOHKH, a TakKkKe
TIOKPHBAET SHYKO M ero MpUsaToK. MeXny BUCLEPAIbHEIMUA K TTIApHE-
TANBHEIMH JINCTKAMH BJATAMIIHON 0G0N0OYKH HMMEECTCH Y3KaA Iene-
BHIHAS CEpO3HAA TIONOCTh. [lonepeyHONONOCATAS Mbilitla, NOOHUMAIO-
wan aunKo, €€ acyun, & TAKKE GHYMPEHHAR W HAPYICHAR CeMeHibie
ghacyuu ABNAIOTCS 1POU3BOAHBIMH NOTIEPEUHOR U BHYTPeHHEH Kocol
MEILLILT SKMBOTA M MX dacuuil. Macucmas 060404Kka COOTBETCTBYET MO~
KOXHOH KneT4arke W MPeacTaBAAeT coDoli MAOTHYIO COCIHHHTCAb-
HOTKAHHYIO IJIACTHHKY, §0TaTyl0o MUOLIHTAMH, INACTUYCCKHMHU BO-
JIOKHAMH ¥ TUILISHHYIO XWPOBBIX KICTOK.

BospacTibie 0COGEHHOCTH MYXKCKHX HOJIOBBLIX OPraHoB

Huuio 00 NEPUONA NOMIOBOrO CO3peBaHKa (13—13 yiet) pacrer Men-
JIEHHO, a 3aTEM €ro pasBUTHE PE3KO YCKOPACTCA. Y HOBOPOXAECHHOTO
JAMHA sIHYKa papra 10 MM, macca — 0,2 1. K 14 rogaM LiHHA gHYKa
yBeJMuMBacTCA B 2—2,5 pasa (10 20—25 MM), a Macca JOCTHIraeT 2 I.
B 18—20 net miMHa auyuKa paBHa 38—40 MM, a Macca yBETHUMBAETCH
a0 20 r. B 3penom Bospacte (22 Toga H MO3Xe) pasmephl H Macca au4Ka
YBSJIHYHBAIOTCA MO, a noche 60 JieT ZaXe HECKONBKO YMEHBIIAIOTCS.
Bo Bce BO3pAcTHBIE OEPROABI TIPABOE AIHUKO KPYIHEE H TAXE/ee JIeBO-
TO M PaclONOXEHO BHIie HEro. Y HOBOPOXACHHOTO H3BHTHIE U IPs-
MEIE CEMEHHBIE KAHANBIBI, 4 TAKXKE KAHANBHBI CETH ANYKE HE HMEIOT
NPOCBETA, KOTOPLIH NOARIACTCS K TEPHOMY NOJOBOTO CO3PEBAHMA.
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B OHOLLIECKOM BO3pacTe JHAMETP CEMEHHBIX KAHANBLEB YIBAUBACTCA,
Y B3pOoCAbIX MyXKYHH OH YBEJHYHUBAaeTCd B 3 pasa IO CpaBHEHHIO C
JAHAMETPOM CeMEHHBIX KaHaNIbLEB Y HOBOpoXeHHoro. K MOMeHTY pox-
JEeHUA AMYKH AOJLKHBI OTIYCTHTBCA B MOITOHKY. OHAKO NPH 3a/IepXKe
OMYCKAHHKA SIM9EK Y HOBOPOXACHHOIO OHU MOIYT HaXOOUTLCA B Maxo-
BOM KaHae (3a0pPIOIIMHHO). B 3THX ciy4asx AWYKH ONYCKAa0TCH B MO-
IIOHKY TIO3XKe.

Hpudamox awixa OTHOCKHTENBHO KPYIHBIN. JUTHHA npunaTka auuxa
Yy HOBOpPOXIeHHOro papHa 20 MM, Macca coctarasieT (1,12 1. B riepyon
NOJIOBOTO CO3PEBAHHA POCT MPHAATKA IHYKA YCKOPASTCS.

CeMasbiROCAMUE NPOMOK ¥ HOBOPOXAEHHOTO Ma1BYHKa OYEHb TOH-
ki, Mpmpa, nogpaManoluan AHUKo, pasBuTa caabo. HonepeyHux
CeMEHHOTO KaHATHKA ¥ HOBOPOXIAEHHOTO paseH 4,0—4,5 Mm. Jlo 14—
15 ner ceMeHHOI KaHATHK H COCTABIONIHE ero oOpa3oBaHNs pacTyT
MeIJIEHHO, a 38TeM HX POCT YCKopAeTca. TOMITHHA CeMEHHOro KaHa-
THKA ¥ MOAPOCTKA 15 meT paBHa nMpuMepHO 6 MM, NOTIEPEYHUK CeMsI-
BBIHOCALLIETO TIpoToka — 1,6 MM.

CeMetinbie ny3bipeki Yy HOBOPOXICHHOIO pPasBUTHI ciabo, WMHA
Ny3bIpbKa pasHa 1 MM, TONOCTE OUEHb ManeHbKad. Jio 12—14 aert ce-
MEHHBIE NY3LIPHKH PACTYT MEIICHHO, B MONPOCTKOBOM Bo3pacTe (13—
16 neT) KX poct ycKopsieTcsl, pa3Mephl H MOJIOCTh 3aMETHO BO3pacTa-
1oT. [To Mepe yBeMUYEHKS BO3PACcTa H3MEHsETCS TOJIOKEHHUE CEMEHHBIX
MY3LIPBKOB. ¥ HOBOPOXISCHHOTO OHHA PACTIONOXEHH BEICOKO B CBA3H C
BHICOKHMM ITOA0XEHHEM MOYEBOTO TY3BiPs, CO BCEX CTOPOH TY3HIPLKH
noxpuTH 6promuHoil. K 2 romaM mysepbKH OITYCKalOTCA W OKa3biBa-
10TC#A JIEXAIMMH 3a6pIOWHHHO. BpIoliMHa MPWIEXKUT TONMBKO K MX BEp-
XYLIKAM.

Hpedcmameavras xcene3a y HOBOPOXIECHHOTO H B IPYAHOM BO3pac-
Te WApOBMAOHAA, TAK KaK TpABaf 4 JieBasd BONH ellue He BHPaKECHBL.
PacnofiokeHa Kelie3a BRICOKO, Ha OIUYTIL MATKadA, Xenesucras, Ma-
peHxuMa He chOpMHPOBaHa. YCKOPEHHHI POCT XKeae3bl OTMedaeTcs
noczie 10 Aet. K noapocTKoBOMY BO3pacTy Xejesa mpuobperaet dop-
MY, XapaKTEpHYIO JUIA Xeneshbl B3pocioro Jenopeka. XKenesucras na-
peHxXuMa NpeICTATEABHOI XKelle3bl pasBHUBAcTCA TAKKE B 110APOCTKO-
BOM BO3pacTe, QOPMHPYIOTCS KIPelCTaTe/IbHBIE NPOTOYKH, H XKesesa
NproGpeTacT MIOTHYK KOHCHCTEHLUMIO. Macca npeacrate/ibHOH Xene-
3B Y HOBOpOXA€HHOTO pagHa 0,82 r, B 1—3 roma — 1,5 r, B neproa
Broporo aetcrea (8—12 ner) — 1,9 r, B N0APOCTKOBOM Boapacte (13—
16 net) — 8,8 r.

Jlnvna noaoeozo wiena y HOBOPOXIEHHOTO paBHa 2,0—2,5 cM, Kpait-
HAA TIIOTH JfAMHHAA, TIOJHOCTBIO 3aKphIBAcT TOJOBKY IION0BOTO WiISHA.,
o nonosoro cospeBaHiA MOJSOBOI 9/IEH pacTeT MEIJICHHO, 3aTEM POCT
€r0 ycRopsaeTcs. Myoiccioil Modeucnyckamenbrbiil KaKHas Yy HOBOPOXIECH-
HOr0 OTHOCHTEIBHO JUTHHHee (5-—6 cM), 4eM B Apyrue BO3PACTHEIE
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NMepHoH, U3-3a BEICOKOFO €T0 Hayalia. BEICTpLI pocT MOYEHCITYCKa-
TENPHOTO KaHa/ia HaGMIoaeTCH B epUoJl MOJIOBOTO CO3PEBAHNA.

Motwonka y HOBOPOXECHHOTO HMeeT HeOompiue pasMepel. UHTEH-
CHBHO OHa PAacTeT B TIEPHOX [MOJIOBOIO CO3PEBAHHS.

Bonpocws And NMOBTOPEeHHA Y CAMOKOHTPOASA:

1. Nepeuncnure {MMOCNeAOBATEABHO) NYTH NEPEIBHAKEHHA MyXKCKHX IONO-
BBIX XJeTOK (CTIEPMATO30MIOB) OT MECTa UX 006pa3oBaH¥d IO MOYEHCIYCKa-
TEBHOTO KaHaja.

2. HasoBuTe MecTa pacnofOKeHHsi NPEACTATeNbHOH xenespt 1 6yanbo-
YPETPAJIBLHbIX XKenes, OmuunTe HX B3GHMOOTHOMICHHA ¢ MOYSHCITYCKATeIh-
HEAM KaHaJIOM.

3. OnuIMTe 0CcOOEHHOCTH CTPOSHUA MEWIEPHCTRIX U I'YGYaTOTO Tell MyX-
CKOre NOAOBOrO 4WieHa,

Kenckue MOJOBbHE Opramsl

XKeHckHe NOJOBLIE OPraHH NOAPA3NSATIOT HA BHYTPEHHHME U Ha-
pyxHble. K BHYTpeHHHM XEHCKHM ITOAOBBIM OPraHaM OTHOCATCH SHY-
HHKH, MaTOYHBIe TPYOH, MaTKa M BAaraaduie, paclojOXeHHbe B
TIOJIOCTH MaIoro Taza. K YKclly Hapy)XXHBIX TIONMOBHIX OPTaHOB MPHHAK -~
AeXaT NpeAaBepHe BIaranuina, GoJbLIMe U Manbie TIONOBBIE I'YOH,
xuTop (puc. 67).

BHyTpeHEHE JKeHCKHE NO0JOBLIe OPraHb

AHYHRK ARNAETCA MAPHLIM OPTaHOM OBOMAHOM dopMbl. AHYHMK,
KaK ¥ AMUKO ¥ MYXXYHH, BRITIO/HSET ABe GYHKIMU: BHENIHECEKPETOP-
HYIO M BHYTpHCEKpeTOpHYIO. Kak y Xene3nl BHEmHell cexpeluy, B
AM4YHUKe 00pa3syloTcs siiileKieTKH. BHyTprcekpeTopHan GyHKIMA 3aK-
M0YaeTCA B 0Opa3oBAaHMM M BBIICICHHH B KPOBb XCHCKMX ITOJIOBBIX
TOPMOHOB. SIHYHHK pacnoAaracTcs B MaJIOM Tasy Bo3jle GOKOBOH CTEH-
KH{ MaJIOTO Ta3a, RoA CBOGOAHBIM KOHIIOM MaTOYHOH TpYyOHI.

Y AMYHMKA PA3IMYAIOT BEPXHUIT mpyOunil xowey, oOpalleHHbIH K
MaTOUHOH TpyOe, H HWKHWIA, Mamounsili Koxsey, COCINHEHHBIH ¢ Mat-
KON TOCPENCTBOM colcmeennoti caasxu auynuxa. Bepxuwit xpak amd-
HHKa MPUKpPENNeH K ero Operkeiike (OpiomtnHe). DTO MECTO ABISETCH
eopomami ausruxa. Yepes BepxHni Kpail B AHYHHK BXOJAT €10 COCYIbE
¥ HepBbl. SIMYHHK MOKPHIT OAHOCAOWHBIM KyOHdeckuM (3aponmilie-
BBIM) 3NHTEIHEM, N0 KOTOPHIM JIEXHMT COSAUHHTENbHOTKaHHas (be-
no4yHas) obonouka. TNon Genounoli 060104KOH pacrionaraeTCs KopKo-
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Puc. 67. Mouenonogoii anmapaT XeHIHHLL:
1 — mouKa; 2 — MOYETOYHHK, 3 — AHO MAaTKu; 4 — MONOCTb MaTKH; 5 — Teo
MaTKR, 6 — Gpbixkeiika MaToudoH TpyGbi; 7 — aMnyna MaTOUHOH TpyOhI; 8 —
GaxpoMKH TpYOsl; 9 — Gpbokeltka MaTKH (IMMpoKasA cBA3Ka marku); 10 — Mo-
yeBol My3biph; 11 — cmamcTas 060104Ka MOIEBOrO NY3BIpA; 12 — yCThe Mo-
qeTodHMKa; 13 — HOXKa KIHTOpa; 14 — Temo KIHTopa; 15 — romoBKa KIHTODA,
16 — HapyXHOE OTBEPCTHE MOYSHMCHyCKaTeNbHOro KaHana (YpeTpbl);
17 — oTBepcTHe BiaaraiMiia; 18 — Gosbiuas xenesa npeassepus (6apTonHHO-
Ba xemesa); 19 — aykosrua npengepus; 20 — XEHCKHH MOYEHCNYCKATENDb-
HBIT KaHan (EeHckas yperpa); 21 — Bnaramimie; 22 — BRaranuiiHble CKAAN-
Ki; 23 — oTBepcTHE MATKM; 24 — KaHan WelKH MaTKI; 25 — Kpyrias cBf3zka
MATKY, 26 — AmaHKK; 27 — QOMTHKYN sIHHUKA; 28 — Be3MKynapHHA npa-
BECOK; 29 — MPUOATOK AHYHMKA; 30 — TpYOHBIC CKITAIKH
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g0e geecmes AUYHUKGA, CO-
CTOSAMIEE H3 COSTHHUTEILHON
TKAHH, B KOTOPOil HAXOAAT~
cd MHOTOUYHCJICHHRIE MOJIO-
IBIe, pacmyuiue GoaruKyst
(nepauunme), cozpesaroijie
(smopunrbie), a TaiOKe TOa-
peprawitHueca oGpaTHoMy
Pa3sBUTHIO (ampemuyeckue
mena) (puc. 68). B AHuHHKe
B3pOCNOf XEHIUIHHH MpH-
CYTCTBYIOT B OTIpeJe/ieHHOE
BPEMA ¥CeAmbie MOA. MEHCIN-
pyanavroe (Kuxaugecxoe) WIH
Heamoe meno Gepemennocniu.

Mos2080e senjecmeo aus4-
Huxa 00pasoBaHO COSNMMHM-
TeNBHOH TKAHBI0, B KOTOPOH
pacmosiaraioTcss BHYTpPHOP-
TaHHEIE COCYIbl M HEPBH

AMYHHKA. Kaokpns pacTyuniit

donnuKyn coaepXuT Hespe-

JIVIO miiuexsemiy, KOTOpasd Puc. 68. PaspuTue QOUTHKYIOB SYHUKA.
OKPYXEeHa C/I0EM TaK Ha3bl- Osyaaund, o0pasoBaHue XeaToro TeAa;
BaeMBEIX POAMUKYARDHEX Kae- 1 — mepBHuHEE (pacTyiLre) BONAHKYLL
MoK, XOTOpHE BMpabaTsIBa- 2 — apenble (mysnipuaThie) QonIHKyYAb
0T H CEKPETHPYIOT XCHCKHE (rpaadoBH NY3LIPEKH); 3 - OBYASIIMA;
TIQIOBBIE TOPMOHEl — 3¢~ 4 «~ KEeATOE TEHO; 5 — ATPETHYECKOE TENO;

poeenst. Donnvkyl, LOCTHT- 6 — pybel Ha MecTe XemToro Tena; 7 —
il cBOEre MakCHUMAaThRHO- KPOBEHOCHHIE COCYIbE

o Pa3BUTHA, 3antoiHeH ¢on-

JIMKYIAPHOM XHUAKOCThIO. Takoli co3peBildii (GonnuKyn HasbIBalOT
nyssipuamsim oarukysom (epaagossin nyssipoxom). Takoi Gosumkkyn pac-
fosaracTcs HEMOCPEACTBEHHO N0I, GeNoYHoi 000N0UKOi AHYHHKA, KO-
TOpas B 3TOM MecTe ucToH4aeTea. [Tpu ogyasuuy (Boixoae ANLIEKICTKH
U3 AMYHMKA) HCTORUEHHAs BeogHast 060M0uKa NpophIBacTes, GhOLIH-
KV JIOMAercs, M AHLEKeTKa BBIXOAMT B OPIONIMHHYIO momocTs. U3
GpOlIHHHON TMONOCTH AHLISKIETKA NOCTYIAET B HaXoAsdimeecs paaoM
OpIOIIMHHOE OTBEPCTHE MATOTHOHR TPYOHL. IMTo MaTouHO#M TpyOe Alilex-
JIeTKa IPOABUraeTCsa B CTOPOHY mosocTH MaTki. Ecin B MaTouHO# TpY-
Oc FRNEKNeTKa BCTPEeYacTed CO CIEePMATO30HAOM, TO IMPOHCXOINT C€
omonoreopeHue. ONNOAOTBOPeHHAsA AHIEKIETKA 110 MATOYHON TpyOe
MPOJBUTACTCA B MOJOCTh MATKH, IIe OHA BHEAPAECTCA (MMIVIAHTHPYET-
¢) B CIM3HUCTYIO 00010UKY (pHc. 69).
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Puc. 69. Ilytn sfileKIeTKH o MATOYHOH Tpy6e M MMITTAHTALHA 3apOABINA
B MHOMeTpuii (o A, Xamy u J. Kopmaky, 1982):
1 — coapesanne HOLNUKYNOB B AMIHUKE, 2 — OBY/IAHA, 3 — [POHUKHOBS-
HHE CTIEPMATO30MIA B AHLEKICTKY; 4 — MaTouHad TpyGa; 5 — ofpajopanme
3UTOTRI; 6 — npob/eHHe 3HTOTH; 7 — MOCTYTLIEHHE 3apoNbilia U3 MpocBeTa
MAaTONHOH TpYOHL B MOAOCTh MATKH; 8§ — WMIIAHTALMA 3apOABLIA B CAHIHC-
TYI0 000NOYKY MATKH

IpujaTen awEKa. Bosise KaXnoro AMMHUKA PaciioNaralorcsl pyan-
MEHTapHBe 06pa3oBaHHA — JIPHAATKH SMYHWKA, NPEICTABIAIONINE
coBoif 0CTaTKH KaHasblleB [MePBHYHOIN (3MOPUOHATBHON) TOUKHE U ee
NpOTOKA.

Tpudamox auunuxa (radssuunuk) HAXOIHTCA MEXIY IMCTKAMH GpIo-
MHHH BBHIIE H JaTepalibHee SMYHHKA, OH COCTOMT M3 HECKOJbKHX
TIPORONBHEIX Y NOMEPEYHEBIX KOPOTKHX KaHAJBLES.

Oxoaoaunnux, MMeloLHil GOPMY HECKONBKUX KOPOTKHMX Y3KHX Ka-
HANMBLUEB, PACMIONOXEH BO3JIC TPYOHOIO KOHLIA AHYHUKA,

Besuxyaapuwe npueecku (cmebeavuamoie 2udamuost) B BUIES METKHUX
Ty3bIPEKOB HAXOAATCA JATEPalbHEE AMYHWKA, YYTh HHXKE BOPOHKHM
MAaTOTHOH TpyOHI.

Marka — 3To HemapHblif, MOLLA, TONCTOCTEHHLIH OpraH rpyme-
BAXHON GOPMEI, B MOJOCTH KOTOPOM Pa3sBUBAETCS M BHIHAMMNBACTCH
saponein (toa). PacmonoxeHa MaTKAa B MAJTOM Ta3y MEXIY MOYECBbIM
TMY3HPEM CNEPEIN K NPIMOMA KHILKOW c3aau. Y MaTKH BHOERSIOT 0#0,
meso W welixy. PacuiupeHsoe JHO oGpalleHO KBEPXY, OT HETO B CTOPO-
HbI OTXOIAT MATOYHBIE TPYOH. KHH3Y OTO IHA HAXOMMTCA YILIOLIEHHOE

246

TeJlo, a eie HIDKe — Gonee y3Kas H YIUUIHHEHHAA IIEHKa MaTK. Hux-
HI010 (BIATATHIHYIO) YacTh LIEHKH OXBATHIBAET BEPXHAA YacTb Bjara-
NMLIA, B KOTOPOE OTKPHIBAETCH omeepcmue mamxu. Teno MaTKu 1o
OTHOUICHHIC K € INelike HakmoHeHOo xnepean (anmegaexcuo). B pe-
3yNBTAaTe MEXAY IIEHKON ¥ TEZIOM MaTKK 00pasyeTcs OTKPBITLIH Kre-
peaw Tyno# yron. Best MaTKa HaKJIOHEHa BHEpe (aKmeeep3uo). B 1o xe
BpeMS TMOJIOKEHHE MaTKU B TIOJOCTH MAJIOTO Ta3a 3aBHCHT OT HAmoj-
HEHUSA COCEAHNX OPIaHOB — MOYEBOTO Iy3bipd W NPAMOM KMLLKH.

B y3Kylo TpeyroabHol GOpMET nosocms mamky BBEPXY ¢ OOKOB OT-
KPBIBAIOTCA OMEepcmus Mamounsx mpy6. BHH3y NONOCTE MATKK Yepes
KaHAI ¢ LieiTKu coobluaeTcd ¢ BRaTaTHIIeM. Y HepoXaBliHX XEeHIINH
OTBEPCTHE MATKH KPYIJIOE, ¥ POXABIIMX HMEET BHI NIONEPCUHOII LICTH.

Y CTeHKH MATKH BHAEIMIOT TPH CIIOSL: CAN3NCTYIO, MBIEEYHYIO U
cepo3HyIo obonouku. Censzucmas obosouxa (ndomempui} TIOKPhITa
OAHOCNOIHBIM HWIMHAPHYSCKUM 3THTeNNEM. B ee cobeTBeHHOM fuTac-
THHKE PacTONATaIOTC MHOTOUHUCIIEHHEIE TPYOUAThIE Mamokibie Jicele-
3bf, MPOHU3HIBAIOLLHE BCIO TONLINHY CJTH3HUCTOH obomouku. Y cin3luc-
TOil 060/0YKH pPas/iMyaloT ABa CNOA: TONCTHI MOBEPXHOCTHBINA,
bYHKIHOHATBHBIN 1 riyGoKuil — GasanbHBH. GYHKUMOHANBHBIH c/10%
OTTOPraeTcs BO BpeMsi MEHCTpyauy. basanbHbi CIOA ABIAETCA HC-
TOUHHKOM BOCCTAHOBIeHHA (pereHepaudH) DyHKUHOHANLHOTO CNOA
mociie ero oTTopxeHua. [Toacnu3uCcTasd OCHOBA Y MATKH OTCYTCTBYET,
[I02TOMY CJIH3HCTad 0GOMOYKA CpallieHa ¢ NeXallled Mo Hed Mbllrey-
HO# 0BONOUKOIH.

Muimennan obosouxa mamiu (muomempui) COCTOMT U3 TPEX CJO-
€B; BHYTPEHHErO H HApYXHOTO KOCOINPOAONbHEIX, 4 TAKXKE CPEAHErO
KOCO OPHEHTHPOBAHHOYO LIMPKYJIApHOTo. BONOKHA MPONONBHLIX M 1T0-
IEPEYHOTO CNIOEB MepeneTalnTca Mexay coboil. Bo BpeMa Gepemen-
HOCTH TJIAIKHE MBILTEUHEIE KNCTKH MHOMETPHA YBRETHUHBAIOTCA B pa3-
Mepax (rumeprpodupyiorces) B 5—10 pa3 B muHy M B 3—4 pasa B
TOMIHHY. [T03TOMY K KOHLY OEPEMEHHOCTH MACCa MaTKH AOCTUTACT
1 xr. Tlocne ponos NPOHCXOAUT ITOCTETICHHOE 0DpaTHOE PAa3BUTHE MAT-
KM, B pe3yibTaTe Marka yepe3 6—8 Hel BO3BpallaeTCA K OOBIMHBIM
pasMepaM.

Hapywcuas obosonxa mamxu (nepumempuii) 06pazopaHa cepo3Hoi
oBonoukoil — GpiouinHON. BplolHa MOKpHBaeT MAaTKy CBEPXY, Cne-
peau | czann. Tlepexruii M 3anHWI IUCTKH GPIOWIKMHBI O DOKaM cONU-
KaloTcqd M 06pa3syioT COCTOALIYIO M3 JBYX JIHCTKOB MPaBylo H NEBYIO
wupoxue ceasky mamiy. Nonodns K CTEHKaM Malloro Tasa, 3TH JIMCTKH
Cepo3HOMH 060/0UKH NPOSO/LKAIOTCS B TIPHCTEHOUHYIO ( NMapHETANLHYIO)
6proumHy. Mexay mepeJHUM M 3aJHHM JIACTKAMH IWHPOXO#H CBA3KH
pacmoNnoXeHa Kpyaaasn cea3Ka Mamxy TONMHOM 3—5 Mm. DTa cBA3Ka
Geper Havano Ha G0KOBOH MOBEPXHOCTH MATKH YYTH HHXE YCThA Ma-
ToUHOM TPYOH. 3aTeM 3Ta CBA3KA CAEAYET NATCPANBHO K BHH3, NPOXO-
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JIMT 9epe3 MaXOBBik KaHA/ K HalPaBnseTca K JIOOKY, ¢ ¢ BOJIOKHA
BILIETAOTCA B MONKOXHYIO KAETIATKY.

Matounas (Pauionnesa) Tpyda npencrapnsgerT cofok NapHEIN, UH-
NHHAPHYECKOl (OPMBL OpraH, OTXONSLINHA OT TEA MATKH BNpPaBo H
BJIEBO B BEPXHEN YaCTH LUIKPOKOH CBA3KM MaTKH. LUTHHa MaTOYHOM TPY-
Gbl Y TIONIOBO3PE/ioN XeHMAN 8—18 cM, upuHa npocseTa 2—4 MM.
VY TpyOBl PazMyalOT HETHIPE YacTH: MAMOYHYI0, KOTOpasds TPOXOJNT
Yyepes CTeHKY MATKH W OTKPBIBAETCSl OTBEPCTHEM B €€ IOJMOCTh; KOPOT-
Kuil nepeweex, Rexamnil BOJA3H MATKH; AIMHHYIO PACLIHPEHHYIO
amMnyay N 60PoHKY, OTKPHIBAIOIIYIOCS IUMPOKHM OTBEPCTHEM B Gpio-
WKHHYIO TOJOCTh BO3JE AMYHHKA. DTO OTBEPCTHE OrpaHHUYeHO fax-
pomKamu mpy6vi, 01Ha U3 KOTOPBIX Oonee LMHHAA — 9TO AU4HUKOGAA
baxpomra. Ch3HcTas 060M0YKa MaTOYHOI TpYOhl 08pasyeT MHOTOYKC-
JIEHHBIE TOHKHE CKITaJKH.

Baaranumie nipeAcTasiseT coboil yIWIOLICHHYIO B NepeqHe3alHeM
HanpasAeHHW TPYOKy JumHON 7—9 cM, KOTopas COSIHHAEST MOAOCTDb
MAaTK¥ ¢ HapyXXHBIMH NOJIOBEIMH OPTAHAMU XeHWUHKEL Hapyxcuoe om-
sepcmue eAa2aauia OTKPLIBACTCA B €10 npeddéepue. Y NEBCTBCHHHL OHO
3AKPHITO descmeaennol naeeoli. Civsneragd ofoa0YKa Blaraiyiia no-
KPHITa HCOPOTOBEBAIOIUMM ILIOCKHM 3IIHTEAHEM W JIMINEHA Xenes.
KneTky MOBepXHOCTHOTO CJIOA 3MUTesiug GOraThl TJIMKOIeHOM, KOTO-
pHIt noI BAMAHKEM (EePMEHTATHBHEIX MPOLIECCOB pacnanaeTcs ¢ 06-
Pa30BaHHEM MOJOYHON KMCIOTHL. DTO NMPHAACT BAArAIHIIHOR C/TH3H
KHCJIYIO TIPOTHBOMHKPOOHYIO (GakTepHlIMaHY0) peaxnmio. Knapyxu
OT CIU3UCTON OBONOUKH HAXOAATCA MBILICHHAs 00OMOUKa H NOKPLIBa-
joltiasl ee CHapyXH alBeHTHIIHA. CTEHKH Biarajlviila BBEpXy OXBATHIBA-
10T BICHKY MaTKH, 00pasyd BOKPYI Hee Y3KUil e/ IcBHIHbIN ceod ara-
eaaua, 3aJHAA acTh KoToporo Gonee tnyboxast

HapyXnbie KeHCKHE N0J0BbIe OPraHbi

HapyxHbie XeHCKHE ROJOBLIC OPraHH BIJTIOYAKOT KEHCKYIO NOIO-
BYIO 061acTh 1 KiuTop. K XeHckoi nofopoii o61acTi 0THOCAT JTOOOK,
GoNbliIHe U MaJlbie MOJIOBbIe ry0R M nipeliBepyue BraraInila.

Bommme nojosuie ryGM NpescTaBNAIOT COOOH TOJCTHIE KOXHBIE
CKJIadKH, OrpaHHYHBalolIpe ¢ 6OKOB NoJosyio mens. [1pasad v nepad
GOMNbLIME TONOBLIE YOL COEAMHSIIOTCS ¢ IOMOIIBIO repediedi U 3a0Hel
cnaex. Kniepelu W KBepxy OT GONBIUHX MONOBBIX IY0 HAXORWTCS MO-
KpbITEIA BoNocaMH Jobok. Koxa B oGaactu nobka Gorara XapoBoH
TKaHbIO.

Mainbie moaosme rybei, oOpa3soBaHHEIC TOHKKMH MNPOXONBHBIMH
CKRAIKAMH KOXH, PacTONIOKCHK B [IC/ANA MeXITY GOALITHMM NONOBbI~
MK Iy0aMH H OrpaHH4YHBAIOT ¢ GOKOB Tipenasepue saaramma. Iepen-
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HHE KOHLB MAJIBIX MOJ0BLIX TyG HanmpaeieHHl B CTOPOHY KJIMTOpA,
OXBATHIBAIOT €T0, 00pasyd ero KpalHIoK IUIOTb. 3alHME KOHUM ryd
coeTHHEHB] y3deuxoii. B POCTPAHCTBO MEXKAY MATHIMH TIO;IOBBIMH TY-
GaMy (mpeAABEpHe BAATANKIA) OTKPBIBAIOTCA MPOTOKM GONBIIMX Xe-
Jie3 ApeIBEPHs, 2 TAKKE HAPYXKHOE OTBEPCTHE MOYCHCTTYCKATENIbHO-
ro KaHama. JIYKOBANA mpeAKBEPHN, AHATOTHYHAA HeNapHOMY rybuaToMy
TEJIY MYXCKOTO TIOJIOBOTO WieHa, pacnonaraeTcs o 06e CTOpoHb OT
BXOJAa BO BJIaraiHiue.

Boabinse XeJe3n mpenapepan (aHaNOrHYHbIe OYILOOYpPeTPATbHBIM
Keme3aM ¥ MYXKUYHH), KaXKAas pasMepaMH C TOPOLIMHY, pacnonarawT-
¢fl B TOJILLE OCHOBAHHSI MAJIBIX TIONOBLIX TYO NO33d NYKOBULB Opea-
nsepusi. Cekper 3TOH NapHO# Xenesbl YRIaXHAET NpeaaBepHe Blara-
muma. Mansie xenessl NpeAABEPHA 3JIETAOT B CTEHKAX npeiaBepHs
BAATAIMINA, KYAAa OTKPLIBAIOTCS MPOTOKH 3THX XKeJe3. ITH MCJIKHE
KeNesbl [0 CBOEMY CTPOSHHIO H (PYHKIIMHM COOTBETCTBYIOT YpeTpaib-
HBIM KeJIe3aM MYKYUH.

KJIBRTOp (FOMOJIOT NELIEPUCTRIX TNl MYXCKOTO NMONOBOTO WICHA) CO-
CTONT M3 Mead, 20A06KH U HoMceK, MPHKPERAAIOIWINXCH K HIKHHM Bet-
BAM NOOKOBBIX KOCTel, KIHTOp MMEET IIOTHYIO COSAMHUTSILHOTKAH -
HYI0 GeOYHYyK 000J0YKY M NOKPHT MHOTOCHONHBIM [UIOCKHM
HEOPOTOBSBAIOIIMM 3rHTeNMeM. Ji1Ha KIHTopa coCTaBsieT 2,5--3,3 cM.

Bo3spacTabie 0COGEHHOCTH KEHCKAX HOJIOBHIX OPraHos

Y HOBOPOXACHHOM JACBOMKY FU#HUK UMEET HMIIHHAPHIECKYIO dop-
My. B nepuona sroporo actcrsa (8—12 ner) dopmMa ANUHUKA CTAHOBUT-
cq siinesnanoi, JIN{Ha AMYHMKR ¥ HOBOPOXICHHOA AeB04YKH paBHA
1,5—3 oM, wHpuHa — 4—8 MM, B NOOpPOCTKOBOM W IOHOIIECKOM BO3pa-
CTe WINHA SIMYHUKA YBEIMYMBACTCA 10 5 €M, LHPHHA JOCTHTAET 3 CM,
TomumHa — 1,5 cM. Macca SMYHUKA Y HOBOPOXIEHHOMK paBHa 0,16 T,
B IEPHOI NEPBOro JeTcTRa (4—7 AeT) -~ 3,3 I ¥ B IOHOWIECKOM BO3pa-
cre — 6,03 r. ¥V XeHumH nocnae 45—55 netr Macca SHYHUKOB IOCTEIICH-
HO yMeHbunaercs. IToBepXxHOCTb SHYHHUKOB LIaJKasl Y HOBOPOXKICHHBIX
# B TPYIHOM Bo3pacTe. B mMOAPOCTKOBOM BO3pACTE HA NMOBEPXHOCTH AWY-
HHKOB TICABIAIOTCA HEePOBHOCTH, OYTPHCTOCTU B CBA3H C YBEJTHYEHH-
€M Pa3MEPOB CO3PEBAIOIIKX DONUKYIOB U 00Paz0BaHHEM KENTHIX TEN.
B TKaHW SUYMHHKOB B IPYAHOM BO3PacTe NMOABNAIOTCA NEPBUYHBIE (o-
JIMKYZIEL. B noApoCTKOBOM BO3pacte B KOPKOBOM BELISCTBEC SUIHHKOB
o0pasyiorcst BTOPHIHEIE (TTy3bIp9aThie) (POUIHKYNLI, KOTOPHEIE HA pa3-
pe3ax opraHa UMEIOT BHJ {I0JIOCTEH CO CBETANM COACPKHUMBIM.

¥V HOBOPOXAEHHbIX ACBOYCK SMYHHKH PacIiOOXeHbI Hal BXOAOM B
Ta3 ¥ HAKIOHERH Kilepean. K 3—5 rogaM su4HHKH Npuobperalor 1no-
nepedHoe nonoxende. K neprony nepporo fercrsa (4--7 roxaM) suy-
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HHKH OIYCKalOTCA B MONOCTh MAJIOTO Ta3a, Fie MPKHUMAIOT TO MOoJo-
XKeHHe, KOTOpPOEe CBOMCTBEHHO MM YV B3POC/I0M XKEHIIIHHEL

Mamxa v HOBOpOXIEHHON NeBOYKH B TPYIHOM BO3pacTe U B Mepu-
oll paHHero gercrsa (Mo 3 AeT) HMeeT WWIHHAPHIeCKYIO Gopmy, yii-
JiollIeHa B TiepemHe3aiHeM HampapicHHH. B nepuon BTOpOro Aercrsa
MaTKa CTAHOBHTCS OKpyIJiol, ee AHO pacmwpseTcs. B noapocTkoBoM
BO3PACTE MATKA CTAHOBUTCA MPYLRISBHAHOM. DTa dhopMa coxpaHaeTed u
¥ B3pOC0ii XeHIUKHB. JIKa MaTKH Y HOBOPOXIEHHOM AeBOYKH IO~
cruraer 3,5 cM (3/; LIMHH cocTapndeT meiika). K 10 romam gmiHa MaT-
KM YBEJIHUHMBACTCS 10 5 CM, B IOHONIECKOM Bo3pacre — 0 5,5 cM, a 'y
B3pOCNoH XeHIUHHE UIHHA MAaTKN paBrAa 6—8 cM. B nepuon sroporo
Aerctea (8—12 ner) myMHa Tena M WelKH MATKH TOMTH OAMHAaKOBa.
B moapocTkosoM BO3pacTe JUIMHa Tela MATKW YBEJIHUHBAeTCd, a B
IOHOLIECKOM BO3pacTe JocThraeT 5 cM. Macca MaTKK BO3pacTaeT BHa-
yaje MeIJIEHHO, a 3aTteM OHCTPO. ¥ HOBOPOXICHHONM NSBOYKH Macca
MATKH,paBHa 3--6 r, B MOXpPOCTKOBOM Bo3pacte (12—15 ner) mpumep-
Ho 16,5 r, a B 10HOTIECKOM Bo3pacTe (16—20 ner) — 20—25 . Makcn-
MarpHyI0 Maccy (45—80 r) MaTKa HMeer B Bospacte 30—40 ner, a
nociue 55 net ee Macca IOCTENEHHO YMEHBIHACTCH,

Kaman me#xy MaTk y HOBOPOXKASHHOM JeBOUKR MIHPOKHiA, 00bId-
HO COMEPXMT CIM3UCTYIO IpoOKY. Cnu3ncrad o6omoyka MaTky 06pa-
3YeT Pa3BeTBACHHBIE CKIANKH, KOTOPhIe K 6—7 rofiaM CriaxuBaloTCA.
MarounEle Xene3bl HeMHOTOUHCHeHHH. I1o Mepe yBemMdeHus Boapa-
CTA JeBOYKH KONHUYECTBO Xe/1e3 YReNIMIMBAETCH, CTPOCHHE HX YC-
JoxHgercsa. K nepHogy moNoBOro ¢o3peBaHHud Xeae3hl CPAHOBATCA
pasBeTBAeHHBIMH. MbieuHas obonouka MaTku, cnabo passurasg y
HOBOPOXIEHHOH ISBOYKH, YTOJMIMAETCS B IMpollecce POoCcTa MaTKH,
ocobeHHo nocie 5—6 ner.

¥V HOBOPOXISHHBIX JEBOYEK MATKA PaclioNoXeHa BLICOKO, BEICTY-
naeT Haj IOOKOBBIM CHM(}H30M M HakloHeHa krnepeny. Hleitka Markn
HaMpaBJicHa KHU3Y M K3amy., CBS3KH MaTKy cnabblie, B CBA3H C YeM
OHA JIETKO CMEerIaeTcA B CTOPOHEL [1o Mepe YBeNIHUCHHA pa3sMepoB Ta3a
¥ B CBA3H ¢ ONYCKAHHEM PACTIONIOXECHHBX B HEM OPraHOB MaTKa Io-
CTEMEHHO CMEUTAETCA BHH3 M 3aHMMACT B MOAPOCTKOBOM BO3pacTe Mo-
JIOXKEHHE, KaK ¥ TIONOBO3PENOit XeHIMHBL. B moXnaoM U crapyeckom
BO3PACTE B CBA3H ¢ YMEHbILIEHUEM XHPOBOHA TKaHH B TIONIOCTH MAIOTO
Ta3a NOABWKHOCTE MATKH YBCIMIHBACTCA.

Mamounsie mpybs: y HOBOPOXIACHHOR AEBOYKH W3OTHYTBIE H He
COMPHUKACAKTCS ¢ AHUHHIKAMH. B nepHon nojororo coapesaHua (roa-
POCTKOBHIiA BO3PACT) B CBI3H C POCTOM MATKH, €€ LIMPOKHX CBSI30K
H yBeJIHUYEHHEM ITOJA0CTH MAJIOTO Ta3a MATOTHHIE TPYORI TEPHIOT H3-
BWIMCTOCTh, ORYCKAIOTCA KHHM3Y, IpHOMITKaIoTca K AMUHHKAM. [y-
HA MATOYHOl TpyOGH y HOBOPOXICHHONW AEBOYKH paBHa NPHUMEPHO
3,5 cM, B nepHoa MOOBOTO CO3PERAHKS €€ AINHA ObICTPO YBEeNHYHBA-
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eTca. V MOXWNbIX XEHIIMH CTEHKH MaTOYHOM TPYOH pe3ko UCTOHYA-
IOTCA 33 CYeT aTpodmu MEILIeYHON 000M0uYKM. CKEaIKH CIH3HCTOH
000JIOYKH CLITaXHBAIOTCA.

Bageaauige HOBOPOXIEHHON JEBOYKH KOpoTKoe (2,5—3,5 cM), ay-
ro06pasHO H3OTHYTO, IepelHasa CTEHKA Kopoue 3anHei. Hikuuii or-
el BIaraTMia obpalick Knepeay. B pesynbtare npodoJbHaA och Baa-
raqvilla ¢ OChIO MaTKHM oOpasyeT TYIIOW Yroi, OTKPBITHII KIEpemd.
OTBepeTHe Baranmiia yaxoe, o 10 et Bnaranmme HaMeHIeTcss Mano,
OBICTPO pacTeT B MOZPOCTKOBOM BO3pacTe.

Y HOBOPOXECHHOH HNEBOUKH 4000K BHIMYKNHH, Soasuiue noroevie
2ybbi puIX/Ible, KaK Obl OTEUKHE. Massie noaogsie eybn IPUKPHITH 6OMMb-
HIMMH TONOBBIMY TYOaMH He TOJHOCTLIO. fIpeddeepue eageanuiyg Ty-
OOKoe, 0cOOeHHO B IepenHell ero 4acTH, II¢ HaXOAHTCA HapyxXHoe
OTBEPCTHE MOUYEHCITYCKATENBHOTO KaHata. [Ipeaasepye BIaraipma 3an-
Hell TpeT OrpaHHYEHO GOJBIMMH [ONIOBEIMM TY0aMH, a B NEPeTHHX
oTAenax MAREIMH. Jeecmeennan naesa nnotHasA. XKeaeswnt npeddeepun y
HOBOPOXICHHON! JEBOYKH Pa3BHTHI C1abo.

BoopocH Ans NMOBTOpPEHHS H CAMOKOHTpONA!:

1. HazoeuTe HYHKUMH, KOTOPHE BHITIONHAIOT AMTHHKH,. YKAXATE, TAC A4~
HHUKH PacTONiOXEHH.

2. HazopxTe YacTH MaTouHOM TpYGH ¥ MaTkH. Kakyio HYHKIMIO BRITONHS -
10T MaTOUHKE TPYOBl ¥ MAaTKa B OpTaHH3Me XeHIMHUHH?

3. Kakne CBA3KH HMEIOTCA ¥ MATKH, TIe Mo OTHOWEHHIO K MATKE OHH
pacnonaraiorcq?

4, ¥Yxaxyrte, BHBOAHEIC OPOTOKH KAKHX Xeje3 OTKPBIBAIOTCA B Npeiipe-
pHe Braranuma, [oe 91w xeneas pacnonaraores?

Ilenoseie KieTkH. CnepMaTorenes H OBOreHe3s

Myx&ckne nojioBhe KICTKH — CIICPMATO30HIB — ABIAIOTCA NOA-
BHXKHBIMH KJISTKAMH JJIHHOM okoio 70 MKM. V ¢cniepMaTo3oHIa pasid-
YalOT YTONILEHHYIO, OKPYIIYIO TONIOBKY H TOHKWIA JMMHHEIA XBOCT.
lonoBka conepXUT AP0, BOEpeIU KOTOPOre PacloIOXEHA CTPYKTY-
pa, MONYJHBIUAA HA3BAHHE gKpocoma. AKpocoMa HMeeT Habop dep-
MEHTOB, KOTOpble CTIOCOOHBL PACTBOPATH O0OMOUKY AHLIEKIETKH NPA
OIUIOKOTBOPEHWH. XBOCT CMIEPMATO30MIa COUEPXHT COKPATHTEIBHBIC
aneMeHTH (MMyYKH PUuoprwt), ofecneyuBaroiiue IBUXCHHE cliepMa-
Tozomaa. [1Ipy¥ NpoxoXaeHHUU MO CEMABLIHOCAIIAM TIYTAM MYXYHHSI K
CepMaro30uaaM A0GABNAIOTCA KUAKHE CEKPETHl MOJOBRIX XKeJe3 —
CEMeHHBIX MY3bIPHKOB, NPEACTATEIbHOM 1 OYIL00ypeTpabHEIX XeJle3.
B pesynbTaTe o6pasyercs XHIKasA ¢peia — CHepMa, B KOTOPOH Haxo-
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JSATCH CIepMaTo30ouabl, TTpofoKHTENBHOCTh XU3HN M OIUIOKOTBODS -
101L[as1 CIIOCOOHOCTh CIIEPMATO3CHIOB YESJIOBEKA COCTABISIET OT HECKOb-
KHX 4acoOB /10 ABYX CYTOK.

XKencgEre noA0BMeE KIRTEN — AHIIEKITETKH — UMEIOT OKPYTIYIo op-
MY H Gonpinre pasmeps (1o 150 MkM B ipamerpe). Kaxaan afiexkmer-
K2 COAEPXHT AAPO H GONBIIOS KOMHYECTBO LHTOIIIA3MBI, B KOTOpPOiA
EOMEMO KJIETOUHHX OpTaHell/l HMEIOTCH OeIKOBO-JIMITHAHBE BKITIOYE-
HHA (KeATOK), TIMKOTEH, HeOOXOMUMEIE WA MUTAHMA AHICKRCTKH.
Y 4enoBeka B CBA3H ¢ TEM, YTO 3apoblill pa3BHBACTCA BHYTPHYIPOG-
HO W MHATAEeTCA 3a CUET OPraHM3MAa Marepk, oTNana HeobOXOMHMOCTD B
COATAHMH GOJBIIMX 3aMMacoB XeNTKA B giitexnerke. [TosToMy B uTOI-
JlasMe STIIeKIETKH XeHIHHE COACPXKHTCA O9EHD MANIOE KOJMHYECTBO
XKeJITOYHBIX M YIISBOMHEIX BKiOuUeHHI. CBoil 3an1aCc MHTATEALHBIX BE-
LKECTB SHIEKTETKa 0OBMHO pacXonyeT B TeucHye 12—24 4 nocie opy-
nsuuy. Ecnu onmmogoTeopetiie He HACTYIIHIIO, AMLEKIESTKA Yepes 3TO
BpeMst morHOaer.

SiluexneTka yeoseKa MMeeT ABe MOKPHIBAIOIIKE ee O0ONOYKH.
KHyTpH HaxomuTcs qumosemmda, KOTOpas ABBIETCS LHTOILIA3MaTH-
yecKo¥ MemOpanoii aiiueknerky. CHapyXx# oT UMTONEMMDI paciiona-
raeTCA CIOH TAK HAZHIBACMBIX QOAIUKYARPHUX KAemoK, 3aILHILAIOLWIMX
AHLEKACTKY H 06/1a1a10lIMX TopMoroofpasyiowiest yHKUHEH.

PommuxyaapHbIe KIETKH 00pasyioT H BbICAAIOT XKEHCKHE TOJ0-
BEIE TOPMCHBI — 3CTPOTEHBL, .

Pa3suTHe NOJOBMX KACTOK [IPOMCXOANT B MOTOBHX Xenesax, Cmep-
MATO30HIB 00PA3YIOTCH B AMYKAX MYXYHUHE, AHLEKNEeTKH — B AHWY-
HHKAX XKeHINMHEBL. 1IUKI pasBHTHA CepMAaTO3CHIOB HA3bIBAETCA CIEp-
MaroreHesoM. LIMkn passuria giflleKIETKH — OBOTEHe30M (OT NarT.
sperma — ceMs, ovum — gifilo, genesis — pa3sBUTHE).

Pa3sBUTHE MOMOBHIX KJIETOK 3aKAHYMBACTCSA FOTOBHOCTHK) MX K OfI-
JIONOTBOPEHHIO (CAMSAHUIO) U JalbHEHILEMY 00pa3oBaHUIc 3apOIBILIA.
HooroToRNeHHOCTE MYXRCKOIL M XKeHCKOH NONOBHX KAETOK K OILTON0-
TBOPEHHIO 3aKMIQUAETCA He TOABKO B NpuodpereHHn crenddpHIecKux
ocobeHHOCTeH cTpoeHna. B mpouecce cmepmaroreHes’a W OBOTEHE3a
NPONCXONAT CHOXHEE TIPpeobpa3oBaHNd TpeNmecTBeHHHWKOB H MO-
JIOABIX TIOMIOBEIX KNeTOK. B pesynbTate cBoe0Opa3sHOro KIETOYHOTO Je-
NeHHS — Mei03a — B CIIEpMATO30HAAX K sAiLeKIeTKe HabmoaaeTcs
yMeHblIeHHe (peAYKLIMA) KOMYECTBA XPOMOCOM OT ABOHHOrO (AMr-
NOMIHOrO) 40 TaIUTOMAHOTO (oAHHApHOTO) X HaGopa. BMecTo 0OBY-
HOTIO JJIA BCeX APYTHX KIETOK YeroBeka AMILTOMIHOro Habopa B BuLe
46 XpoMOCcOM B KaXAoH KIETKe (crniepMaTo3oMiax, aiueKkieTke) ame-
ercs o oIHHapHOMY Habopy — mo 23 XpoMOCOMEL.

Cnepmamozenes, CriepMaTosoMiibl 06pa3yloTca Yy YeNoBeKa B TeUe-
HWE BCETO aKTHBHOTO MEPHOAa XN3HK MYXSHHEL [1poaomkuTe/ibHOCT
Pa3sBHTHA M QOPMHPOBAHASA 3pefIBIX CIEPMATOIOMIOB M3 HX HApeallie-
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CTBEHHHKOB — CHEPMAMOZOHUEes COCTaBNsAeT okono 7075 cyr. D10T
TipoLiece POUCXONHMT B CTEHKAX H3BUTHIX CEMEHHBIX KAHANBLEB IHIKA.
BHagajle CEPMAaTOTOHHMH, 06llee YHCTO KOTOPHMX B OTHOM AWYKE
nocTaraer 1 MIpa, HHTEHCHBHO Pa3MHOXAIOTCA, AENATCS MUTOTHYE-
ckiM nyTeM. TIpn 31oM yBeTMSUBAETCA KOAHMYECTBO HOBRIX KJIETOK —
CTiepMaTOroHwii. B aanbHeimeM 4acTb CIEPMATOrOHMIA COXPaHACT CIO-
CcOBHOCTD K JIeJIeHKIO B TOAAEePKHBaeT NMonynsumio. JIpyrue crepmano-
20KuY elile TRAXIH SeaTcs B opMe Meitosa. B pesysbTaTe n3 Xaxnoi
TAKOM CNMEPMATOTOHMH, MMEIOIIEH AMIUIOWAHBI — NBOHHON Habop
(n= 46) xpomocoM, oGpasyercs 4 cnepmamudsi. Kaxnas n3 aTux ciep-
MATH TIONYIMIA FATUIOKAHEIN (OXWHADHBLT) Habop xpoMocoM (n=23).
CriepMaTIRbL IOCTENEHHO MPEBPAIBAIOTCS B CREpMamo3oudsi. IToT CIIOX-
HEIIl FIPOLIECC XapaKTEPU3YETCA NMEPecTPONKOIl CTPYKTYP B CIIEPMATH-
fax, KOTOPHE YUIRHAIOTCA H Y KOTOPHIX GOPMUPYIOTCA YTONIICHHAA
rOJIOBKA ¥ TOHKHA JIHHHHI XBOCTHK. ¥ BEpPXYILUKH TONOBKH CliepMa-
To30MIa 00pasyeTCs YIUIOTHEHHOE TeJbLIE — aKpOCOMa, CoacpXalias
¢pepMEHTEI, KOTOPHIE FIPH BCTPede ¢ KEHCKO# MONOBOMH KIeTKOM (aidi-
IeKIeTKoll) paspywaKT e¢ 00ON0UKY. ITO BaXHO AN NPOHKKHOBE-
HHA CTIepMaTO30Maa BHYTPD SHUEKAeTKH, IIpH HEAOPAZBUTHYK MM OT-
CYTCTBHM aXPOCOMBI CIIEPMATO30MA HE CIOCOOEH MPOHWKHYTH B
ARNEKNETKY H OTIOTOTBOPHTE €€.

CdopMHpoBaBiHHec] CrEPMATO30MIEI BBIXOJAT B MPOCBET CEMECH-
HBIX KaHANbLEB AMYKa. BMecre ¢ XMAKOCTBIO, BhOCTIEMON CTEHKAMHI
KAHANBLEB, CIEPMATO30MAbl MIOCTEIIEHHO NPOABHMIAlOTCA B CTOPOHY
MPMIATKA SHYKA, KOTOPHIH CIIYXHT TAKXKe PE3CPEYapPOM IUIA CIIEPMATO-
3oma08. KoHuecTBO 00pasylouXcs CIepMaTO30HI0B OrpoMHO. B 1 M
ClIepMBI coiepXUTca a0 100 MIIH CTIepMaTo30MA0B. 3TO NOABHXHBIC
KIIeTKU, CKOPOCTE MX MPOJABHKECHMS 110 KAHANBIIAM STH4Ka COCTaBACT
OKOIIO 3,5 MM B MMHYTY. B XEHCKHX IOJIOBLIX NMYTAX CIIEPMATO30UALL
COXPaHAIOT XH3HecnocoGHOCTD B TedeHHe 1—2 ¢yT. OHM IBHXKYTCA B
CTOPOHY AWLIEKNETKM, TTO OOYCIOBIEHO XEMOTAKCHCOM.

Ogozenes. SlitiexneTky, B OTVIMYHE OT MYXKCKHX NMOJOBHX K/ICTOK,
Pa3MHOXAIOTCA, YBEIUYMBAIOTCS B KOJHYECTBE Y 3aPOABILICH, MIo-
JIOB KEHCKOTO 0N, T. €. KOrAa TUION HaXoauTcH ellle B yrpobe MaTe-
pu. [py 5ToM 06Gpa3yIoTCA TaK HA3LIBAEMBIE NpUMOPOUAAbHbIe oAU~
KyAni, pacrionaraiouiecs B TIyGOKHMX CTOSX KOPKOBOTO BELIECTBA
anupmka. Kaxmpii Takoii npHMopIManbHe GoMIMKYA COREPXUT
KEHCKYIO MONOBYIO KAETKY — 08020KHI0, OKPYXECHHYIO OIHUM COeM
(QONNHKYIAPHBIX KIeTOK. OBOrOHHHM MHOTOKPATHO MUTOTHYECKH Je-
JIATCH, NPEBPAIAsCH B 0COULMbl HEPBOO NOPAGKA (NEpEULHbBIE 060NN~
mbd), KOTOPBIE COXPAHAIOTCA B AMYHHKE HEBOYKH BIUIOTE A0 €€ NOMo-
BOTO co3pepaHusi. K Hayamy o0BOro CO3pEBaHHA B AHYHUKAX UMECTCH
oxono 300 THic. BEpPHYHREIX OBOUKTOB. [lepBHIHEIE OBOLIWTEHI, JHa-
MeTpPOM 0KoMO 30 MKM KaXiblif, BMECTE C OKPYXAIOIUMH €10 ABYMs
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CIIOAMH KJETOK QOIIMKYJLEPHOTO 3NUTEHS 00pPAsyIoT nepeuunvie hoa-
AUKYRYE,

Y neByllleK B MEPUOA ITONOBOTO CO3PEBAHMSI U ¥ IOJOBO3PETbIX
XKEHIIHH GONBIIWHCTBO NIEPBHYHBIX OBOLMTOB NoTHGaeT, B TeueHMe
XH3HH XECHIIWHH co3peBaloT ToabKo 400—500 gileximeTok.

B npouiecce co3peBaHus MepBUYHBTH OBOLIMT MPOXOONT CTAINH MeH-
o03a. B pesynbrare MeiloTHYeckoro aeneHus 00pasyloTcs smopusiuii 080-
yum, UMEIOWMA YXe ONHHApHE (FatlIOMAHEI) HaGop XpoMocoMm
(n=123), u ManeHbKOe, TaK Ha3LIBaeMOE TIOAPHOE TEAbLE ¢ TAKMM
xe (n=123) nabopom xpoMocoM. IIpm 3T0M NepBHUHBIE GOATHKYIIBI
[PEBPALIAIOTCA BO emopukivie oasukysu. BHYTpH TakuX GOIHKYIOB
HAKafTHBaeTCa XHAKOCTh, 3 BOKPYT KAXIOTC BTOPHYHOTO OBOLMTA
ofpasylorest ABe 000NOUKY — YumMoseMma A Ci0l (QoAUKYARPHbX Kae-
mox. Takum 06pa3oM, BTOPHIHBI OILIMKYI IPEBPALLAETCS B AY3bip-
yamvit (mpemuynnill) Qoassuxyn, 3aNONHEHHLIA QOMTHKYIAPHON XuA-
KOCTBIO.

JuameTp 3penoro my3swpdaToro GoMIHKYAa focTaraer 1 cM. Y no-
JIOBO3peENol KeHILIHHB OMHOBPEMEHHO co3peBaeT | Wi, pexe, 2 ¢o-
muKkyaa. OcTalbHBIE PACTYIHUE B 5TO BpeMa GOANTUKYIIET TIOABEPraloTest
obpaTHOMY pa3BUTHI0O — aTpe3ud. Ha MecTe rubenu Takux Henospes-
IUHX M norubunx GoMIHKYIOB OCTAIOTCH CTPYKTYDHI, HOMYYHBLIKE
HA3BaAHHE aMpemutecKux men.

OByAIHA H MEHCTPYANLHBIN WHKX

Cospenmumii myzupeaTeili (TpeTHunsiii) Goumkyn (rpaados mysn-
PEK) B OMHOM WIH B IPYTOM AHYHHKE MPUIOARUMAET €10 MOKPOBHAIH
SMHTEMU, paspuiBaet ero. [Ipu aroM gitnexkneTka (BTOpHYHbIH OBO-
LIMT) BBMAJACT B OPIOLIMHHYIO RONOCTH BOIE OPIOIIMHHONG OTBEp-
CTHA MaTouHo# TpyOH. ITpouece pasprisa ny3pipyaToro GoIMKyna U
BhINAZICHHE 13 HEro SIEKASTKY NONYYWI HasBaHNe oByasumH. Ha mecre
JIOTHYBIIEro GoMTHKYNA H3 ero HO/UMKYIIPHHX KIICTOK 06pa3yeTcs
Jceamoe meao, KOTopoe CIYXHT BpeMEHHOi Xee30i BHYTpEHHEH ceK-
peunn. FoOpMOH XenToro Tena (NMPOrecTepoH) 3aNepKHBAET CNEEYIO-
uryio oBynsiHIo. Ilon siusHIEM NporecTepoHa (TOPMORA XKeITOro TeNa)
YTOMIAETCA CM3UCTas 060M0IKa MATKH, KOTOpad IIOAroTABANBACTCS
K BOCMIpHATHIC OIUIOAOTBOPEHHOH siiLekneTxd. Ecnm onmonotsope-
HHUE TALEKIECTKH HE MPOUCXOMMT, KEATOE TeNO (MEHCTPYANBHOE) de-
pe3 12—14 gHed noasepraercs oOpaTHOMY PasBUTHIO, €10 TOPMOHO-
obpasoBaTenbHas hyHKUMA MpekpamaeTca. B cad3u ¢ 3TuM cau3ucTas
000J10YKa MAaTKH OTTOPraeTcsl, PBYTCH €¢ KPOBCHOCHBE COCYARI, Ha-
CTYIIaeT KPOBROTEIEHUE, KOTOPOE IIPHHATO HA3LIBATh MEHCTPYANLHBIM.
OyepesHas MEHCTpPYallM TPOUCXOOHMT B CPEAHEM depe3 Kaxmsie 28
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jueit. TlepHon oT NepBoro AHs NpeablayLleil MEHCTPYallkn 10 NEPBOro
JHS CAeIYIOIeli MPHUHATO HASLIBATh MEHCTPYANLHLIM (062PUAALHO-MEH~
cmpyanvrbim) guxaon (puc. 70). ITpoaosKATENBHOCTD MEHCTPYANLHOTO
UMKNA UHAUBKAYAMbHASI, MOXET OHTH B npeaenax oT 21 go 30 aneil.
HayWHaeTca MEeHRCTPyaLHsa ¥ JEBOUEK B [IEPHOJ NMONOBONC CO3pEeRaAHMA
(11—16 net) w mpogonxaerca a0 40—50 ner. CpeaHsIA MPOJOAXH-
TeIbHOCTE MEHCTPYaUWH 2—3 CYTOK — 3T0 Mencmpyarshas @asa.
B cnenylonyio 3a Hell nocmmencmpyaaviyo gasy Mol BIBAHNEM TOp-
MOHAa 3CTPOTEHA BOCCTAHABMHBACTCS CIM3MCTaA 00OM0UKA MATKH (3H-
noMeTpwit). 3areM, ¢ 14—15-ro AHA OT Havana MEHCTpyallUu, C MO-
MEHTa OBYISALMH, HACTYIMAET npedmencmpyasvhan asza, B TeHeHHE
KOTOPOil CIIM3HCTasA 060MOYKA MATKU TOTOBHTCA TPUHATD OILIOAOTBO-
PEHHYIO SHIIEXTETKY.
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Puc. 70. OpapHanibHO-MSHCTPYANBHBIN LKA
I — medcTpyarbHas, [1 — noctmeHcTpyansHas, 111 — npeameHcTpyansHas
dasu; | — nmpuMOpAHAALHE GONIHKYA B ANMHUKE; 2 — NMEPBHYHbIE (pacTy-
mme) domnHKyast; 3 — speanit (rpaados) donankyn; 4 — opyasums; 5 —
JKeNTOe TEJIO B CTAN#H paclBeTa; 6 — 06parHoe pa3BHTHE XeNToro Tena; 7 —
nepenHad zoss runodusa; 8 — saaHaa gona runodusa; 9 — onnoaoTBOPEHHE;
10 — xenroe Teno GepemeHHocTH; 1! — WMMAAHTHPOBAHHLIH 3apoidbllll.
CrpenkaMH nokasaHo seiicteue qonnntponuaa (PCIN) Ha pactymne boniu-
Kyhel, motpenmuHa (JIF) — Ha oByAsuuio W obpa3oBaHMe XeAThIX Ted, Npo-
naktina (JITT) — Ha chopMHpOBAHHOE XKENTOE Tene, JeHCTBHE 3CTPOTEHa
(D), CTUMYIIHpYIOILIEE POCT BHIOMETPHSA, HA MAaTKy (ITOCTMEHCTPYANbHAA WM
nponudbepaTupHan (asu), nporectepoHa (IIr) — Ha sHAOMETPUI (NpeaMeH-
cTpyanbHas <aza)
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Ecnu sitnexnierka OM0AOTBOPAETCS M HACTyTaeT 6epeMeHHOCTh,
70 HA MecTe JOMHYBLIETO My3HIpIaToro (OUHKYAa 00pasyeTca Kpyll-
Koe, A0 5 CM B AMaMeTpe, dceamoe meao bepemennocmu. DTO XeJTOE
TENO CYWIECTBYET B TeueHne 6 Mec, BbITOAHAA BAXHYIO SHIOKPHHHYIO
yHKIHIO, 3aTEM NIOABEPTacTCs 0GPaTHOMY Pa3BUTHIO.

ILnanenTa

TMocne OmMOAOTEOPEHHS (CIMAHHA XEHCKOH M MYXCKOH MTONOBEIX
K1eTOK) BO3HAKAET HOBBI OPraHH3M — 3APOABIAI, KOTOPLIA B Teye-
HHe 9 Mec (IO CAMOTO POXIEHUA) Pa3BHBACTCA BHYTPHYTPOOHO, Ha-
XOHHMTCA B IOJOCTH MAaTKH.

CeA3b pasBUBAIOLIErOCcA 3apofbliia (IUI0Aa) ¢ OPraHH3MOM Mare-
PH OCYLIECTBIIETCA NOCPEACTBOM BHE3apOABILIEBOTO Oprana — M-
nentsl. Yepes MTaLeHTY IIPOUCXOTKT CHAOXKEHHE 3apOALIIa NUTATEb-
HHIMK BelecTBaMM M KHcaopomom. [lnaueHra Takke 3aliHILACT
3apopllll OT YyXEPONHEIX BellecTB. B 1O Xe BpeMsl Yepes TUIALICHTY B
OpPraHM3M 3apONHIU2 MOTYT NPOHHKATh HEKOTOPHIC JNEKAPCTBEHHEIE
[penapatsi, aAKOTOJb, HUKOTKH, HADKOTHKH, OKa3blBalOWIHE HaA 3a-
POIBILI BPeAHbIE, Xaxe TYOMTEMbibIC BOAEHCTBUSA.

TMnaueHTa MMeeT GOPMY AMCKA IHAMETPOM 0KoA0 20 ¢M M TOMIUH-
HOM OKOMO 5 CM, IPHKPEIVICHHOTO K CTEHKe TIoZiocT! MaTky. [Lianenra
ofpasyeTcs 3a CUeT Pa3pacTalolerocsl mpogobiracma, KOTOPHH mpe-
BpALAETCS B gopcunvambyiii (8emeucmyiii) XopuoH. D10 3apoduitiesas, HTH
HAOOKGA HACHIb NAGUERMY, 3 CUET YTONLICHHON CM3HCTON 0BONOYKH
MAaTKH — IHIOMETPHUS (DOPMUPYETCA MAMEPUHCKAR, MAMOYHAR HaCMmb
naatenmed. B mialieHTe MaTepHHCKaa KpOBb M KPOBb 3apO/bIlia {1w1oaa)
TIPOTEKAIOT IO PasHbIM COCYIaM U He CMETHBAIOTCA, MareprHckas KpoBb
OMBIBAET BOPCHHKH XOPHOH2 CHAPYXH, 2 B TOJLLE 3THX BOPCHHOK pas-
BETRIIAIOTCH KPOBSHOCHDBIE COCYIBI 3apoinilia {(puc. 71, M. 1B, BKIL).

Of1as OBEPXHOCTE BCEX BOPCHHOK XOpHOKa pocTdraeT 7 M2 Mexay
KPOBbIO MaTepH M 3apOAHILAa HaXOMHTCS TaK HasblBACMEIN 2emMoxopu-
anvuwiti 6apvep, 06Pa30BAHHLIR IHIOTEIIHEM COCYAOB MAaTepH W 3apo-
Ablla (1oaa), a TaKXe pa3feasiouraMi 3TH COCYAbl TKAHAMH BOPCH-
HOK XopHoHa. ['eMOXOpHaNbHEI Oapsep BHIMOMHACT OYEHb BAXKHBIC
pyHKIun. Yepes HeTo MPOHCXOIMT TA3000MEH MEXIY KPOBbIO MaTePH
M TUiona, TPAHCMOPTHPYIOTCA DHTATEJNbHBE BEWEeCTBAa OT MAaTepm K
naoay, a NpOAYKTH o6MeHa BellecTB — B MPOTHBOTIONOXHOM Ha-
npapteHdn. ['eMoxopHanbHEI Gaphep BBITIOMHACT TAKKE 3RUMTHHIC
byHKIH.

CRa3b IVIALEHTEI ¢ OPTAHH3MOM 3apoisiiia (TUI0Aa) NPOHCXOMUT ¢
NOMOIIBIO MyNOYHOre KAHATHEA, B KOTOPOM TIPOXOAAT KPOBEHOCHLIS
COCYZEl 1003, DTO I8¢ TIYIIOYHbIE apTepHH, HECYILIHE BEHOSHYIO KPOBb
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OT IDJIOJA K rIalicHTe, ¥ OOHA MymouKas BeHa, no KoTopoil obora-
ieHHAS KUCIOPONOM H THTATENBHEIMH BEWIECTBAMM apTepHalbHaa
KPOBb HATIPaBJISASTCH OT IUIALEHTH B OpraHH3M Iuroaa. KpoBeHoCHbIE
COCYIL OKPYXEHHI obnanaroieil ynpyrocTblo CHH3HCTOH (CTYOEHH-
CTO) TKAHBIY, KOTOPasA 32NIHINAEST COCYAL], IPEIOXPAHsIeT UX OT cAaB-
JIEHUs.

HecMoTps Ha MOCTATOMHO XGPOLWYIO 3alMMIUNEHHOCTB, 3apOMbIII,
1o, BeChMa YA3BHM B IEPHOL pa3BHTHA. Bo BpeMs BHYTpHYTpOOHOH
KH3HM 3apoaenua (IU101a) MMEIOTCA TaK Ha3hiBaeMBIE KPHTHIECKHE
nepHOIZb, KOTIA MOBRILICHA YYBCTBUTETLHOCTD Pa3BHBaIOLIENOCA OpTa-
HU3MA K BO3AEHCTBHAM (akTOPOB PazTHYNOil NPUPOILl (aRKOTONIO,
HUKOTHHY, PEHTIEHOBCKOMY OOJMYYeHHIO M ApYruM (hakTopam, faxe
K IeKapCTBEHHBIM lipenapaTaM). TakuMH HaHGoNee ONaCHBIMH [IEPHO-
AAMH ABAAKOTCH BpeMS pa3BUTHA TIONOBBIX KIETOK (OBOr€HE3 M Cnep-
MaTOTEHEe3), MOMEHT CIMAHWA TONMOBEIX KIETOK — OILIOANOTBODEHHE,
HMIUTAHTAIMA 3apoapiia (6—7-¢ CyTKH 3MOpHOreHe3a), BpeMs YCH-
JIEHHOTO POCTa M pa3BHTUA TONOBHOTO Mo3ra (15—20-9 Hezenu Gepe-
MEHHOCTH), MOMEHT pOXIeHns pefeHKa.

BonpocHs AnNd MOBTOPDEHHS U CAMOKOHTpPONA:

1. OmvmmeTe CTPOSHHE CTIEPMATO30HAA M SHLICKIETKH.

2. VKaX¥uTe, B KAKHX OPraHaX H KAKWMH crioco0AMH pasBUBAOTCA MyX-
CKHE W KEHCKHE MONOBLIE KIETKH.

3. Ha Kaxkux 3Tanax pasBHTHA MYXKXCKHX U XKEHCKHX NOAOBBIX KIETOK B HUX
NOSBIACTCS OAMHAPHHI (ramnownHuii) Habop XpoMocom?

4. Kakoit mpouecc B OPraHHMIME XEHIDHHbl HA3LIBAIOT MCHCTPYAABHBIM
puxnoM? B yeM oH 3aKnw0uaeTcH, A3 Kakux $a3 cOCTONT?

5. OnpIHTe, W3 KaKBX CTPYKTYp 00pasyeTcs IIAHERTa H Kakue GyHKIHNHN
0Nna BEIIOAHALT.

T Camm
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OPTAHBI KPOBETBOPEHUA
1 HMMYHHOHN CUCTEMBI.
JNM®ATHUYECKAA CUCTEMA

OpraHH KpOBETBOPCHHS! M MMMYHHOH CHCTEMBI TECHO CBA3AHbI MeX-
Ry coBoii OGILHOCTHIO MPOMCXOXKACHHSA, CTPOCHIA H dyHxkmK. Pono-
HAYAILHUKOM BCEX BHIOB KJIE€TOK KPOBH M HMMYHHOM (numdounHoH)
CHCTeMB! AB/ITIOTCA CTBOMOBHE KAESTKH KOCTHOTO MO3ra, 00IANaloMue
CIOCOGHOCTRIO XK MHOTOKpaTHOMY (o 100 pa3) AeneHUIO. B KocTHOM
MO3Te B ero KposooOpasyloule, TEMOMTONIO3THYECKOH (MUenonI-
HOWH) TKaHH U3 CTBOJIOBRIX KII€TOK 06pasy10Tca KNETKH-TIPeALIeCTBEH-
HMKH, M3 KOTOPHIX TIPOMCXOHAT (IyTeM REACHHS U I depeHLIMPOR-
KH 10 TpeM HANpaBJIeHHAM) NOCTyrnaloline B WTOre B KpOBD ee
$OpMEHHBIE 37IEMEHTEI! SPUTPOLIATEI, nefikouuTh, TpoMGouuTH. U3
TaKHX K€ CTBOMOBHX KIETOK B CAMOM KOCTHOM MO3I¢ l THMYCE obpa-
3y107CS TUMGBOLHTHL

HmMysnas cucreMa o6peIHHACT OPraHbl H TKAHH, obecme4yHBalO-
IIMe 3aU{UTy OPraHKM3Ma OT TEHETHYECKH YYXCPOIHBIX KICTOK WK
BeILECTB, MOCTYMAIOIINX M3BHE WIH OOpasyloIUMXCH B OPraHH3ME.
B opranax HMMYHHOH CHCTEMBI 00pa3syloTcs HMMYHOKOMIICTCHTHRIE
KIeTKH — AMMGbOLMTHI, KOTOPEIC BKIIOYAIOTCA B WMMYHHBIE npoLecc.
JIBMQOUMTH PACTIOSHAIOT M YHUYTOXAIOT NPOHAKIIME B OPratHisM HIH
00pa30BaBIIMECT B HEM KIICTKH K APYTHE Y XCPOAHLIC peniectea. Ilpu
MOMAIaHUA B OPraHN3M YYXEPOIHEIX BEIICCTB — aHMu2eR06 B HCM
00pasyloTcs HeHTpaTH3yIoiine X 3allNTHHC BellecTBa — anmumena
(cmoxHbie GENKH, HMMYHOTNOOYTHHbI).

K opraHaM MMMYHHOJ CHCTEMEI, KOTOpHIE HA3EIBAIOT TAKXKE KM~
BOMAHBIMH OPFaHAMHA, OTHOCATCH BCE OPTaHbl, KOTOPRE YYacTBYIOT B
o6pa3oBapMi KIeToX (MHMQOUATOB, NIAMATHICCKUX KJIETOK), OCY-
IIIECTBASIOINX 3aLIMTHBHIC PYHKUMH OpraHu3mMa. [MocTpoeHbl HMMYH-
HBi€ OpraHH M3 JHMOMIHONR TKAHK, KOTOpas NMPEACTARIACT coboll
ceTh COSIMHNTENBHOTKAHHEIX PETUKYIAPHBX BOIOKOH Y PaCIONoXKeH-
HBIX B ¢ TETNAX MOJOAMX H 3peAbIX TMMGOLHTOB, NIA3MATHICCKUX
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kAerox (M1a3MoGIacToBR, NNA3MOIHTOR) ¥ APYIHAX KIIETOYHBIX BJe-
MEHTOB.

K opranaM HMMYHHOH CHCTEMBI OTHOCSTCH: KOCTHBIA MO3T, TH-
MYC, CKOIVIEHHSA JTHMGpOATHO TKAaHH, PACTIONOXEHHEIS B CTM3HCTOH
obonouKe TPpyOJaTHX OPTaHOB MAIGEBADPHTENLHOM , ABIXATENLHON CHC-
TE€M H MOUYETIONOBOTO anmapara (MHHIARWHE!, TuMbonIHbIe GnamKy
TOHKOH KMIIKH, OAMHOYHbIE IHM(OHIHBIE V3CTKK), a TAaKKe cene-
3eHKa ¥ auMpaTadeckue yane. Kocrueiil MO3r, THMYC, B KOTOPLIX U3
CTBONOBHX KJETOK KOCTHOTO MO3ra o8pasylorcs JUMMpOLHTH, OTHO-
CATCH K HeHMPASbHOIN OP2ERAM RMMYRROU cucmemss. OCTaNbHbIC ABNA-
101cA HepudepHUYECKHMHA OpraHaMi HMMYHOTeHe3a (pHc. 72).

CTBOJIOBBIE KIETKH, NMOCTYNaIoHIMe N3 KOCTHOIO MO3ra B KPOBb,
JaceIOT TEMYC, THe K3 HHX NyTeM clIoxHoil auddepeHUNpOBKH
obpasyiorca T-nuMdounTH (THMYC3aBUCHMbIE). B caMoM KOCTHOM
MO3re M3 CTBONOBLIX KJISTOK pazpuBaloTca B-mumdoiures (6ypcosa-
BHUCHMBie, He 3aBHCTIINEG OT THMyca). Obe¢ 3TH NOMYyNAIMH TUM(pO-
uutoB (T- 1 B-nMM¢POUHTH) K3 TUMYCA 1 KOCTHOTQ MOSTa C TOKOM
KPOBH TIOCTYNAIOT B TIepHdepHUISCKHE OPTaHbl HMMYHHOH CUCTEME!.
T-nuMPoLUTE 00eCNeUHBAIOT OCYIIECTBACHHE B OCHOBHOM KJIETOY-
Horo HMMYHHTeTa. [Tpon3rogHbie B-nmuMdbporiMTOB — NIasMaTidYeckKue
KIeTKH — CUHTE3MPYIOT aHTHTENA (MMMYHOTJIOOYINHLI) W BbIGEISAIOT
HX B KpOBb, B CEKPETHI XKeJI€3, 5TH AHTHTENA BCTYNAIOT B COEAMHEHHE
C COOTBETCTBYICLUMMY YYXKCPOXHBIMH BEIIECTBAMH — AHTHICHAMH W
HelTpamizyioT uX (rYMOPATEHBIN UMMYHHTET).

T-TUMPOUUTH! 3aCENFI0T TAK HA3HBAEMble TAMYC32BUCHMBIE 30RbI
AUMGPATHUECKHX Y3NOB (TTaPAKOPTHKANBHYIO 30HY), Celle3eHKH (M-
doMaHEIE NepHapTepHAIbHbIE MY$TH). B-ITHMGOUNTH, ARNIIOILHECA
MPeAIIEeCTBEHHEKAMM aHTHTEN000pa3yIOLENX IU1a3MaTHUECKHX KIETOK
H JUMQOLITOR ¢ TIOBEIICHHOMH AXTHBHOCTBIO, MOCTYTIAIOT B Dypco3a-
BHCHMEIC 30HEl IMMQPATHUESCKHX YITOB (MTMMGOHIHEIE Y3EIKH, MAKOT-
HBble TSOKM) M cefiezeHKd {(JIMMGOUIHLIEC Y3ENKH, KPOME KX Tlapue-
TaNBLHOM 30HB). OYHKUMOHHPYIOWNE COBMECTHO, T- 1 B-numdonunrsi,
MPH YYaCTUH MaKpodaros, BHITOIHAKT (PYHKIMH NeHETHYECKOTO KOH-
TPOJSL, PACMO3HAIOT M YHHUTOXAKOT YyXepoIHblie BEINSCTRA (MUKPO-
OPraHM3MEl, RPOAYKTHI MX XKH3HEACTTENBHOCTH), Morubiune ceoCcTBeH-
HbIe KJETKH, CTABIIHE OTIACHBIMM A OpPraHA3Ma,

T- »n B-numdpoLHTHI B CBETOBOM MHKPOCKONE OTIWYWATE OIHH OT
APYraX HeBO3MOXKHO. B cxaHHpPYIOLieM 2NeKTPOHHOM MUKPOCKOTIC BH -
HO, 4T0 B-aumd¢ounThl Ha CBOSH NMOBEPXHOCTH MMECIOT YALTPaMMK-
POCKONTHIECKOH BETHMUHHBI ATOMAA3MaTHYECKHE BHPOCTRI — MMK-
POBOPCHHKH, HecyiliMe peuenToph (UYBCTBHTEJBHBIE anmnapaTthbi),
PACTIO3HAIOIHNE YYXKEPOAHLIE BEIIECTBA — AHTHTEHE!, BEI3SHBAICILHE B
OpraHU3Me KMMYHHBIE PEAKUMH — O0pa3oBaBHe aHTHTENl KieTKaMH
aumMiboraHoilt Tkauy. Ha nosepxHocTd T-muMGoIHToB TAKHX MUKPO-
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Puc. 72. PacnooxeHne NEHTPAIbHEX ¥ NepAadepHISCKHX OPraHoB
HMMYHHON{ CHCTEMbI:
1 — KOCTHMH MO3r; 2 — MAHAATAHB THMGONTHOTO TMOTOTHONO KonbLa; 3 —
THMYC; 4 — JMMGBATHIECKHE Y3Tbl (NOAMEIILEYHEIS); 5 — CeNc3eHka; 6 — IHM-
dougnas (nefiepoBa) GnAWKa, 7 — aNNCHANKC, 8 — AMMAOOHIHbIE Y3SKH
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BOPCHHOK MJIH BOOGIIIE HET, HIH X OUYeHE Mano. U3 opraHos MMMYyH-
HOH CHCTEMBI, TAE JHUMGPOLUNTH 00pa3yioTca, OHU IOCTYNAIT B KPOBL,
B TKAHH TeJa, BHOBR BO3BpAIIAIOTCH B OPraHbl HMMYHHOR CHCTEMb,
T.€. PEUMPKYJHPYIOT. [IpH 3TOM CUMTAIOT, YTO B KOCTHHIH MO3T U TH-
MyC TUMQOUNTH MOETOPHO He TIONANAN0T.

OG1uaa Macca TUMGpOLIMTOB B TeAC BIPOCJIOTO YSIOBEKA PABHA NpU-
Mepho 1300--1500 r (6 - 10" kieTok) — okono 2,5% Beeil Macchl Tena.
Y HOBODOXACHHOTO 001asa Macca NUMGOLIUTOB B CpelHeM COCTaBA-
et 150 r (oxkono 4,3 % Bceit Macchl Tena). 3aTeM KOMHYSCTBO THMGOITHM-
TOB GBICTPO HApacTaeT, TaK 4ro y pebeHka oT 6 Mec M ;o 6 NeT ux
Macca pasHa yxe 650 r. K 15 ropam oHa yeenrumnBaetca ao 1250 r.

HeHTpanbHele opralbl HMMYHHON CHCTEMEl PACIIOIOXEHEl B MEC-
TaxX, XOPOIIO 3ALIMIICHHBIX 0T BHEIIHKMX Bo3aeiicTBuii, KOCTHEIH MO3T
HaXOMHTCH B KOCTHOMO3IOBBIX MONOCTAX, THMYC — B IPY/IHOI nonoc-
TH, TIO331H ILHPOKOH W IPOYHOH FPYIMHB. B IeHTpaTEHBIX OpraHax
HMMYHHO#H CHCTeMB IHMQOHIHAA TKaHb HAXOOWTCH B CBOLOOpa3HON
cpese MHKpOOKpYXKeHHA. B kocTHOM Mo3re octposku nuMdonaHoti
TKaHM pacNoNaraloTca MeXIy CKOTUTEHUSMHA MHEIOUAHOM TKaHH. B TH-
MYCE KASTKH JHM(OKAHOrO pAja COCEACTBYIOT ¢ IMUTCTHATbHBLIMH
KileTkamp (3MUTEHOPETHKYIOLUTAMH).

Ilepudpepuneckue opezanw uMmynnoli cucmems: PacTionaralioTcsi Ha
MYTAX BO3MOXHOTO BHE/IPEHHUS B OPraHM3M YYXKEPOIHBIX BELLIECTB WU
Ha MYTAX C/1eA0BAHUA TAKHX BEIIECTB, OOPa3OBABIIHXCA B CAMOM opra-
Hu3Me. Mumnanuuei, obpasyiomne rIoroyHoe THMPOHAHOE KOABLO
(ITnporopa--Baneneiiepa), OKpyXalT BXOA B [MOTKY H3 TOJOCTH PTa
M MOJAOCTH Hoca. B ci3ncToil 000NoYKe OpraHoB MHIEBAPESHUA, Bbl-
XaTeJIBHRIX H MOMEBBBOOSAIIMX MyTeil pacnogaralorcd MHOFOYHC/IEH-
HBe Pa3pe3HEHHBE AMMQOUUTD Y TUTAZMATHYECKHE KJISeTKH, 4 TakKkKe
ckorueHnsa naMdoraHoi TKaHKH — JIMMPOHIHEE y3eaki. B crenkax
TONCTOH M TOHKOH KHIIOK ¢ HX pa3HBIMH cpelaMH MAKpodaops (mo
ofie CTOPOHD! HOAB3IOIIHO-CASTIOKWIIEYHOM 3aCIOHKH) RAXOIATCS A0~
BOJTBHO XPYIIHbIE CKOTICHHA JUMQOHAHOIM TKAHH. B ¢cTeHKax ToHKoi
KHIIKH 3T0 KPYMHBIS THMGOoNAHBIE O6aamKH (mefiepoBs) 1 Gonsluoe
KOJIMYECTBO OOHHOMHBIX JAHMGMOWIHHX y3eaxoB. J1o apyTyio CTOpORyY
OT IOAB3MOIHO-CIENOKHILEYHON 3aCHOHKH HaXOMATCA CAenas KHl-
Ka ¥ yepbeobpa3tbiil OTPOCTOK (ATMEHANKC) ¢ HX MHOTOUYNCIAEHHBI-
MU JTHMMONIHBIMH Y3eTKaMH,

JiuMdaTHYeCKHe Y3/bl JeXaT HA NYTAX TOKA JUMGLL OT OPTaHoOB H
TKaHE#, B TOM YHCAE M OT NMOKPOBOB YENOBEUSCKOrO TeNla — KOXHA H
CAH3UCTHIX 000J0UEK.,

CeneseHka, Aexalasa HA NMYTH TOKA KPOBM U3 apTepranbHOi CHC-
TEMBI B BEHO3HYIO, ABIAETCH ¢AHHCTBEHHBIM OpPraHoOM, KOHTPONMPY-
1OLIMM KPOBE. B 3TOM opraHe (pYHKUWH paciio3HaBaHUA H YTWINW3ALYH
BHIESANIHX U3 CTPOS 3PHTPOLIMTOB BEITTOJIHAKT CKOIUICHHA AnMbo-
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{IMTOB BOKPYT MeJIKUX apTepHii — nepuaprepuanbHbe THMGPOUITHELE
My¢Thl, TMMPOUAHBIE Y3€AKH H JIHNCONIEL.

B nepudrepHueCKIX OpTaHAX HMMYHHOM CHCTEMBI NumMcpoHIHAA TKAHD
HMeeT pasTuyHOe CTPOCHHE H PACMONOXEHHE, YTO 3aBUCHT OT IpH-
CYTCTBUA B THX OpTaHAX MM HA MX MOBEPXHOCTH IyXEPOAHBIX BC-
mecTs (aHTHreHOB). TaM, TAE HET MOCTOTHHOTO WIH JUTHTCIBHOrO BOG-
AEACTBHA YYXEePOAHHX BelfecTB, AUMQPOULKTH PACTIONATaOTCA
Pa3poO3HEHHO, Ha HEKOTOPOM PAacCTOSHKH APYI OT OpyTa, M He obpa-
3YIOT YeTKO OTIPaHUMEHHBIX KJIETOYHBIX CIUICTCHWH. Takoe nonoxe-
Hue TMMGBOLHTOR IONYUANO HasBaHue Judpysroll aumpoudnol mxanu
(HarpuMep, B CIM3HMCTOH 06ONOYKe TpaxeH, OPOHXOB, MHUIIEBOAA, B
GpIOIMHE H ADYTHX OPTAHAX).

TlpH HaANYAW B OPTaHAX, OPTAHH3ME YyXKCPOIHLIX BEUIECTB, OCO-
GEHHO MONABILMX M3 BHEUIHeH cpelsl, TUMGOLMTHI cCOGHpaloTes B Gonee
WM MEHee KPYIHbIE CKOILTEHHS — JTHMGOUIRBE Y3ENKH ZHAMETPOM
0,5—1 MM. B mambommbix y3emkax MHMGOUHTH ZOBOJIBHO IUIOTHO
MpUIEXAT ApyT K ApyTy. I1pH HANMYHHK MOCTOAHHBIX H CHIBLHBIX aHTH-
reHHBIX BO3ICHCTBHI B LIEHTPe TaKUX AMMGOHIHBIX Y3€NKOB Habnio-
JaeTcs PasMHOXeHHe, 00pa3oBaHWE HOBHIX MONOABIX AUMPOINTOB.
1lenTpanbHas 4acTh TUMQPOHTHOIO Y3€/IKa B 3THX CIy4asx Nnotydnia
Ha3BaHWe LEHTPa PA3MHOXEHMA (FePMUHATHBHOTO LIEHTPA), a CaMH
y3e/IKH Ha3BBAKOTCA TMMGOBAHBIMM Y3€JKaMH C LICHTPOM pasMHOXE-
Hus. LleHTpEI pa3MHOXEHNA, ABNKIONINECS ONHHM H3 MECT obpazoba-
HBA TMMQOLMTOR, CONepPXaT B 3HAYMTEIBHOM KOJIWYECTBE MONOALIC
ambounTH (1HMGOoOGIaCTH), 8 TAKKE MUTOTHYECKH Ae/BILIHECT KICT-
Ky, Takue y3e/1KH BCETAA KMEIOTCA B MUHIANHHAX IOTOYHOTO Jumco-
HAHOrO KOMblA, B CTEHKAaX XEJYAKA, TONCTOH M TOHKON KHMINOK, ¥
anMeHanKea, B TIMPaTIMECKUX Y3IaX H B CeNie3eHKe, KOTOPHE BCerna
HaxoJATCH B YCAOBMSAX BOANEHCTBHA YyXEPOIHBIX BEIECTB — NHLIH,
COBCTBeHHBIX NOTHBILNX KASTOK, MMKPOOPTAaHHIMOB M NpYTHX ONac-
HbIX I8 OPraHM3Ma TKaHeBbIX 3/1IEMEHTOB.

CnenyeT OTMETHTB, YTO K MOMEHTY POXICHHSA BCE OpraHbl HM-
MYHHO#U CHCTEMBbI YK€ TPAKTHYECKH CHOPMUPOBAHEL H CNOCOOHLE BRI~
MONHATSE QYHKIMM UMMYHHOH 3aillMTBl OpfaHH3Ma. Tak, KpacHuIit
KOCTHBIH MO3r, CONEPXKAIHIA CTBOJIOBBIE KICTKH, MHENOHAHYIO H
AMMAOUIHYIO TKAHH, K MOMEHTY POXACHHA 3aHMMAET BCE KOCTHO-
MoO3roBble MOIOCTH. THMYC Y HOBOPOXIEHHOTO MMEET TaKylo Xe OT-
HOCUTEIbHYIO MACCY, KaK Y JeTell K NOAPOCTKOB, H COCTABISCT 0,3%
Macchl Tena. Hanmuune y HOBOPOXIEHHbIX B NEpHPEPUIECKHX OpraHax
HMMYHHOH CHCTEeMBl — B HEOHBIX MMHIAIHHAX, ANMEHANKCE — JIMM-
(OMMHBIX Y3EJIKOB TAKXKE SABIACTCH MPH3HAKOM 3PETOCTH OPTaHOB
HMMYHOICHE3a,

Bce opranbt AMMYHHOH CHCTEMBI AOCTHIAIOT CBOSTO MakCHMAJlb-
HOTO PA3BHTHS B JETCKOM BO3PacTe M y MOAPOCTKOB (Macca, pasMe-
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PBI, YHCHO JUM(MOUTHEIX Y3CJIKOB, HATHYHE B HUX LIEHTPOB pasMHO-
*keHHA). HaunHas ¢ nogpoCTKOBOIC, IOHCIIECKOTO M JAXKE ACTCKOTO
BO3pACTa KaK B LIEHTPAaAbHEIX, TAK H B MEpH(epIICCKUX OPraHax HM-
MYHHOI CHCTEMEl TIOCTENIEHHO YMEHBIIAeTCd KonwdecrTse TuMboua-
HHX Y3€KOB, B HMX HCYE3al0T UCHTPH! PA3MHOXCHMS, YMEHbIIAeTCa
XonuuecTBo auMboumHoi Tkaad., Ha Mecre miMrouaHoii TKaHU mo-
ABJIAETCA XHPOBAd TKaHb, KOTOpas 3aMeliaeT JUMGOUIHYIO napeH-
XHMY. B 3THX opraHax no Mepe yBeHYCHHA BO3pacTa YeIoBeKa pa3pa-
CTReTCA COSMMHHUTENBHAS, XKUPOBasg TKAHb.

IHEHTPAJIBHBIE OPT'AHBI
MMMYHHONH CHCTEMBI

KocTamii MO3T

KocTanii MO3r — 3TC OpPraH XpPOBETBOPEHHA M LEHTPAIbHBIH OpraH
NMMYHHOH CHCTeMBL. BHAeASI0T KpacHBIH KOCTHBIH MO3T, KOTOPHIA ¥
B3POCJIOrO YEHOBSKA pacmojiaraercsa B AuciiKax ryb4aToro BeUISCTBA
IVIGCKHX M KOPOTKHX KocTell, B s3nndu3ax LIHHHHX (TPyOIaThiX) KO-
cTeil, H XeNnThiil KOCTHBII MO3T, 3aIIOMHAIOIMN KOCTHOMO3IOBRIE 110~
NOCTH Aadu30B WIMHHLIX (TpyD4arhix) KocTei. Ob61as Macca KocT-
HOTO MO3Ta Y B3pOCJIOro ucioBeKa paBHa NMPWMEpHO 2,5—3 xr
(4,5—4,7 % Macchl Tesa). OKOAO TIONIOBAHH €0 COCTABNAET KPACHBIH
KOCTHBIA MO3T, OCTAIbHOE —— KEATHIN.

Kpacnotdi KOCTHHIT MO3T HMEeT TEMHO-KPACHBIA 11BOT, HONYXKI-
KYI0 KOHCHCTEHIIHIO. OH COCTOMT M3 ceTell COSOMHHMTENBHOTKAHHEIX
(PETHKYNAPHHIX) BONOKOH, B TIET/AAX KOTOPHIX PACIIONAFalOTCA pai-
JIMMHOI 3peTOCTH KINETKH KPOBH H IMMYHHOIi CUCTEMBI — 3PUTPOLIH-
THl, PasiNdHLIe TeHKOIWTE, B-miMbolMTEL.

KpacHuIif KOCTHEII MO3I pacHo/iaraeTcsa BOKPYr apTepHON B BHAC
Taxell iHAapHYeckoil GhOpMEL, KJIeTOUHBIX OCTpOBKOB. TSKK oTIe-
JICHBI ApYT OT Apyra LIMPOXHMMH KPOBEHOCHBIMH KanHAiApaMH — CH-
Hycouaamn, CospeBllne XJIETKH KPOBU (3PUTPOLINTH, JCHKOLHTH) H
B-aumcboupTe, obpasoBasiiecs M3 CTBOJOBHIX KIETOK B KOCTHOM
MO3Te, NPOHMKAKOT B OPOCBETH CHHYCORIOB (B XPOBB) MEXEY DHAO-
TETHOLMTAMH U Yepe3 LECICBURHBIE OTBEPCTHA — MOPH, o0pasyiomn-
ecd B LIMTOIUVIA3ME SHAOTENMANBHBX KIETOK TONLKO B MOMEHT IIpoO-
X0XaeHMs kneToK. He3penble KIECTKH ROMANANIOT B KPOBb TOJBKO ITPH
HexoTopbiX 3a001eBaHHAX (KOCTHOTO MO3ra HIIH KpOBH).

Meamvii XOCTHRIN MO3T MIPERCTABICH B OCHOBHOM XMPOBOH TKA-
HBIO, KOTOpas 3aMECTIIIA PETHKYIAPHYIO cTpoMy. Haiuue xenrosa-
TOro LIBETA JXUPOBHIX BKIIOYCHHA B MEPEPOIHBIIHXCA PETUKYNAPHBEX
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KJIETKAX JaT0 HaspaHHWe 3Toit yacTu Mo3ra. KposooGpasyiolllye 3ie-
MEHTBI B XEJITOM KOCTHOM MO3Te OTCYTCTBYIOT. ONTHAKO NMPH GOMBILINX
KPOBOMOTEPSIX HA MECTe XKETOr0 KOCTHOIO MO3Ta MOXET MOABRTLCA
KPacHHI{ KOCTHEIA MO3T,

BospacTinie 0c06SHHOCTH KOCTHONO MO3ra. ¥ HOBOPOXICHHOIO Kpac-
HELH KOCTHBIH MO3I' 3aHIMaeT Bce KOCTHOMO3TOBHE NOOCTH. OTACNb-
HbI€ XHPOBEIE KIIETKU B KPACHOM KOCTHOM MO3Te BNIEPBHIE TIOABILIIOT-
ca mocae poxaenus (1—6 mec). Iocne 4—5 et KpacHEIR KOCTHL
MO3T B Madu3ax TpyGUaThix KOCTEH MOCTENeHHO HATHHACT 3aMeLlaTh-
% WKEATHIM KOCTHBIM Mo3roM. K 2025 rogaM XenThiil KOCTHHHA MO3r
HOAHOCTHIO 32MNOJIHAET KOCTHOMO3TOBHE TOAOCTH AMadu3os TpyGua-
TeIX Kocteil, YTo Kacaercsl KOCTHOMOSIOBBIX ITOVIOCTEN ILIOCKHX KOCTEH,
10 B HUX XKHPOBHIE KJIETKH COCTABIAIOT 10 S0 % 0GbeMa KOCTHOTO MO3ra.
B cTapuecKOM BO3pACTE XENTHIA KOCTHBIK MO3I MOXeT nipHOOpeTaTh
CITM3ENONO00HYIO KOHCHCTEHIMIO (KEZATHHOBBIH KOCTHBIM MO3T).

Tumyc

Tumyc, KaK ¥ KOCTHBIH MO3T, AB/AETCS UEHTPAJbHEIM OPraHoM
HMMYHHOH CHUCTEMBbl, B KOTOPOM M3 CTBONOBBIX KJCTOK, MOCTYTINB-
LLIMX U3 KOCTHOTO MO3Ia C KPOBbIO, CO3PEBAIoT U THPdepeHIHMPYIOTCs!
T-muMGOLNTE, OTBSTCTBEHHBIC 3@ PeaKUMH B OCHOBHOM KJI€TOWHOIO
UMMYHHTETA.

THMyC pacmionaraeTcsl No3ald PYKOATKH M BepxHell 4acTH Teia
TPYAHHB MEXAY NMpaBoil K Nesok cpelocTeHHO# 11eBpoil. OH cocTOUT
U3 IBYX BHTAHYTHIX B IJHHY 4aCHMMETPHYHEBIX N0 BEAMYUHE JonaeHd —
npasoil 1 JieBoH, CPOCIIHXCA APYT ¢ APYTOM B UX CpeaHe YaCTH K
TECHO CONPUKACAIOIMXCA HA YPOBHE HX cepeauHbl. HUXHaAs pacniu-
peHHas M 3aKpYIieHHasA YacTb THMyCa HaXOAUTC Ha YPOBHE Xpsei
yeTBEpTHIX pebep. Kaxmas nons o66YHO KOHYCOBHIHOM dopmel. bonce
y3Koit BepluHHOH 06¢ N0JM HANPaBICHAI BBEPX U BLIXOJAT B obnactb
e B BMAe ABy3yOod BiikM. [To3ToMy THMYC paHBILIE HA3LIBAJIH BH-
JIOUKOBOH XEJe30H.

TuMyc NOKPHT TOHKOIT COeOUHMTENLHOTKAKHON Karcyaoii, oT
KOTOpO#l Br/y6h OpraHa OTXOZAT MEXNONBKOBBIE MEPETOPOIKH, pal-
NeIoNME THMYC Ha SOJbKY, Pa3MepH XOTOPHIX Konebnkores oT 1 /o
10 MM, [TapeaxnMa TMMYyca COCTONT M3 §oJlee TEMHOTO, PACTIONOXeN -
HOrO O mepudepHn 0NEK KOPKOBo2o seusecmea, U boliee CRETIIONO,
MO3208020, 3AHMMAIOLIETO LEHTPAIBHYIO YacTh J0JICK.

CTpoMa TMMYCa MPEACTABRNEHA CETBIO PETUKY/IIPHBIX KIETOK H pe-
THKYISIPHBIX BOJIOKOH, @ TAXOKe SMMTENHANbHBIMH KIETKaMH 3Be3Ua-
Tolt POPMH — anumeauopemuKysouumamy, COINHAOWNMHACT MCKITY
coBoil ¢ MOMOLIBIO OTPOCTKOS. B METNAX 3TOH CETH HAX0AATCA aumeho-
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yumbsi mumyca (mumonumed), a TAKKe HeOONBIIOE KOMTHYECTBO ILAA3MA -
THEECKHX KIeTOK, Makpodaros, gelikountos. B KOpRoBOM BeliecTBe
JuMbonnTe nexar Golsiee IOTHO, YeM B MO3roBoM. 11oaToMy Ha OK-
palleHHEIX MPENapaTax KOPKOBOE BEIECTBO BHITISAHT G0/1ce KOMTIAKT-
HBIM, 007e¢ TeMHBIM.

B M03roBoM BEIECTBE THMYCA HMEIOTCS KPYITHBIC, MHOMOOTPOCT-
yarble, IMUTENHANBHBIC KISTKU (3MHTERHOPETHKYAOUNTH). B Mo3ro-
BOM BCLUCCTBE PacilofaralTCA TAKKE CROWNCTHIC MuMuueckue messia
(meavya Taccars), 06pa3oBaHHbIC KOHLICHTPHYECKH JICKAIUHAMH, H3-
MEHEHHBIMH, CHIBHC YIHIOWEHHBIMH STIHTCIHANBHHEMH KNETKaMH.

BoapacThsie ocobeaNOCTH THMYCA. THMYC IOCTHTAET MAKCHMAIBHBIX
pa3sMepOB Y NETEN ¥ NOAPOCTKOB, Y HOBOPOXIEHHRIX THMYC XOPOLIEQ
pa3sHT, ero Macca coctasager 13 r, 8 6,5 ner — 30 r, B 10—15 met —
31 r. Bepxnsa rpaHuHa THMYca Y HOBOPOXICHHHX PacmonaraeTca Ha
2—2.5 ¢M BuIllle PYKOSTKH YpyaHHEL. [TpaBas Aoas THMyca JEXKHUT He-
CKONIBKO BBIUIE JIEBOI: HRXHAA IPAHWIA NCBOH IONY ONpPeaensieTcs
Ha YpoBHEe 2—3-10 pebepHOro xpdiia, mpasoii — Ha ypoBHe 4—53-ro
peGepHoro xpsua. Kopkossiit cnoif npeoOianaeT Han MO3ToBbIM. Boab-
1HOE KOMMUYECTBO THMHYecKKMX Tefsel (Faccans) CBHASTENLCTBYET O
3peNIoCTH TKAHHA K MOMeHTY poxaeHus. ITocie 16 jier Macca THMYCA
NOCTENMEeHHO YMeHsbwaered, B 50—90 jet oHa parHa 13,4 r. JIpmdo-
HOHaA TKaHb THMYcCa HE HcYe3aeT MOMHOCTBK JaXe B CTAPYECKOM
BO3PACTE.

Hapsay ¢ nepectpoiikoif 1 yMEHbIICHHEM KOJIMYECTBA KOPKOBOTO
H MO3TOBOTO BCLICCTBA B MAPSHXHME THMYCA PaHO MOARMICTCA XKUPO-
Bas TKaHb. OTAeAbHEIE KUPOBLIE KNETKH O0HAPYXKHBAIOTCHA B THMYCE Y
Aeteit B 2--3 roga. B nanpHelimeM HabMOMaeTCH pa3pacTaHMC COEAH-
HBHTENbHOTKAHHOM CTPOMEL B OPraHe H YBEJIHYEHHE KOAMICCTBA XKH-
posoii TKaHu. K 30—50 rozaM XH3HH XKHPOBaA TKaHDb 3aMelliaeT DoJtb-
YO YacTh NApeHXUMbl OPTaHa.

EcaH y HOBOPOXAESHHOTIO COSIMHHTEIBHAST TKAHD COCTABIAET TONb-
k0 7 % Maccel THMYca, TO ¥ U crapue 50 ner — ao 90 %.

IMEPUOEPHYECKUE OPTAHBI
HMMYHHOU CHUCTEMBI

Munnammubi. Jlembounannie y3eaxn

Muanpamaasl — HEOHAS U TPYOHad (MApHLIE), AIBIYHAY M TIOTOY-
Has (HemapHbie) 0Opasyior sumgoudrnoe 2romounve xonsyo TIuporo-
pa—Banbpetiepa. MHHIaMHHB pacoaoXeHbl B 06acTH 3¢Ba, KOPHA
AI3KKA H HOCOBOM 4yacTh roTKH. OHM NpeIcTaBnAioT coboil cKorae-

265




HEA TEMGbOMIHON TKaHH, colepXallne TUMGOHIHDIC Y3EIKK U -
dy3HyYI0 TUMGOUIHYIO TKaHb.

Duiunas mundasune (HemapHas) 3aneraeT B COOCTBEHHOH IUtac-
THHKE CIM3NCTOM ODONOYKH KOPHA A3BIKa.

Hitnas mundasuna (NapHAsi), HEMPABWIEHOR OBOMAHON (OPMEL,
pacnionaracTes B yrmyOaeHHI MeXTy HEGHO-A3EUHOIM M HEOHO-TIOTOY-
Hoit syxkamu. Ha memnamsHoOl (cBOGOAHOH) MOBEPXHOCTH MWHIATH-
HH AMeeTca A0 20 yriyGrenuis cmsucToli o6oIoYkH — MHHIATHKO-
BHE AMOYKH. Cama CRAH3HCTAA 060MOYKA TMOKPHITA MHOTOCAOHHEIM
IUVIOCKHM HEOPOTOBEBAIONINM IMTUTLIHEM, KOTOpLL! HHGUILTPOBAH
mmMdouutamu. B numdomagoll TKAHK MHHIATHHB PAcionaraoTcsa
JEMGbOHIHEIE Y3eIKH, Haubonpuiee KOMMIECTBO KOTOPIX Habawaa-
eTes B BospacTe oT 2 1o 16 ner. PaspacTaHue COeAMHATENbHON TKAHH
B HEGHOM MUHAANHHE 0CO0eHHO HHTEHCHBHO TIPONCXOAMT TIOCTE 25—
30 JleT HapsAAy C YMCHBIUIECHHEM KONHICCTBA numdonaroit Tkanu. [Toc-
e 40 net nuMdbOHINEIE Y3EIKH B THMGBOUIHON TKaHM HE0HOM MHR-
JATHHEL BCTPEYAlOTCA PelKo.

Tsomouran mundesuna (HemapHas) pacmosiaraetcd B o6macTi CBO-
Aa K OTYACTH 3aJHEl CTEHKH IJIOTKM MEXNY IJIOTOYHBIMM OTBOD-
CTHSIMH TIPaBO# U JIEBOM CITYXOBBIX TPYO. B 21OM MecTe nMeeTcA 4—
6 TOmEepeyHO M KOCO OPHEHTHPOBAHHHX CKIANOK CEM3HCTOM
06OJOYKH, BHYTPH KOTODHX HaxXomuTcsa AMMQOMAHAd TKaHb INo-
ToyHOif MMHIANHHEL [MOTOYHAA MHHIANHHA JOCTHTACT HauoonbL-
mHx pasmepos B 8—20 aer, mocne 30 ieT BeIHUHHA €€ MOCTENEHHO
YMEHbBIIAeTCS.

Tpybnras munddanna (NapHaa) HAXOMKTCA B obmacTd TpyOHOIO Ba-
JIMKA, OTPAHMUABAIOILETO C34IH [MOTOYHOE OTBEPCTHE CITYXOBOIf TPYOHL.
MuHAQTIHA TPEACTABIAET cO00H cCKommeHue MMMGONIHON TKAHH B
COGCTBEHHOM TUIACTHHKE CHM3HMCTON 0GON0YKH CAYyXOBOMH TpyObl,
cofiepXauteit OKpyrioi (QOpME eIHHHUYHDIC MM onIHbIE YIENKH,
TpybHasa MMHIATMHA JOCTHTaeT HAHOONBUIHX Pa3MEPOB B BO3PACTe
4—7 ner.

Jinmdponmmmie y3eaxs. B Toniie ci3ucToN 060109KH 1 IOACAH3H-
CTOM OCHOBH OPTAHOB NMHIICBAPMTENBHON CHCTEMBI (VIOTKH U MTHAINE-
BOJa, XOIYIKa, TOHKOH M TONCTOH KHILIOK, XETTHOTO My3EIps), Op-
FaHOB AHXaHAs% (TOPTAHM, TPaXeH, KPYIHHX GPOHXOB), MOIEIIONOBHIX
OpraHoB (MOYETOUHHKOB, MOYEBOTO My3HPs, MOJEHCNYCKATCIbHOIO
KaHana) Bmerorcsa audupy3HO paccesHHbIC muMpouuTbl 1 THMponI-
Hile y3eakn. JlumdouaHbe Y3€IKH Paciionaraorcs Kak CropOXeBLIC
MOCTHI HA TIPOTSKEHUM Beell IUTHHE! YKa3aHHBIX OPIaHOB Ha pasini-
HOM PACCTOSTHUM Jpyr o Apyra (oT 1 To 5 MM) K Ha pazTMYHON Ty-
6ure. UNcio y3enkoB B CIM3HCTOMH 000M04Ke JOBOJIILHO BEJIHKO: ¥ Ac-
Te#l (B cpeflHeM) B CTEHKAX TOHKON KmuIKK Gonee 5000 yaenxos,
ToNcTON KKK — Gonee 7000,
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Odunounsie susmpondnsie ysesxn NIMEIOT OKPYLIYIO HIH OBOHIHYIO
dopMy, pasMepH Bx 0GLIYHO HE MpeBRIHAT 1,5—2 MM (puc. 73, cM.
(8. BKIL). B AeTCKOM H IOHOLECKOM BO3PAcTe B V3EIKaX, Kak [IPaBuIlo,
HMMeeTcd LIEHTP pasMHOXeHHA. Kaxapiit y3eloK OKPYXEH PeaKoii ce-
TOUKOM M3 TOHKHMX PETHKYIISPHAIX BOJIOKOH. OTIeNbHEIE BONOKHA IIPO-
HHKAIOT BHYTPb Y3€JIKOB.

JTumpononste (nefieposns) bagmxu NPEACTABNAIT coOOM CKOMIEHHA
TMMQOUTHON TKAHH, PACIIONATAIOIIMECS B CTEHKAX TOHKOM KHUIKH.
Cocrosar suMpOornIHEEe ONSIKHA U3 MIOTHO MPHASKAILMX IPYT K ApYTY
anmbonnHbIX y3eaxoB 1 mudxpysHoit anmdonaHoii Tkanu. Yucno kpyn-
HbIX Onsmex JIMHOH Gosee 4 ¢M y noapocTkos (12—16 neT) pasHO
9—12, a Menxux -— sapeupyeT oT 122 go 316. HaunHas ¢ I0OHOLIECKO-
IO BO3PacTa KOJNKYECTBO Bcex JUMGONIHbIX OgieK yMEHbIACTCH
o 60—160 B noxunoM u crapyeckoM Bozpacre. [locae 50—60 et
LEHTPH PasMHOXEHHA B IMMGOHIHBIX Yaeakax 61s1IeK BCTpeyaioT-
ca pedko, B 70 n 6onee ner GNKWKH APUHUMAIOT BUI AHPOYIHEX
CKOILIeHHI 1HMbORIHON TKAHH.

Bosswoii cassrux, IBATIOIHACT TPOUIBOIHEIM AOPCANTBHON OpbI-
XeWKW XKeayaKa, COIEPXKUT B CBOSH Tose 60/b110e KONHYECTRO TNM-
donaHHX y3eakos. Ha 1 cM? ruowiamy Gonbimoro CATbHMKa IPHXOAKRT-
¢ 40 5060 nMMbOHIHLIX Y3€IKOB (B paHHEM AETCKOM BO3DacTe),
4YUCIO0 KOTOPHIX, HAYMHAR C FIEPROTO ASTCTBA, MOCTENEHHO YOLIBAET.

Annesgukc

AnnenymEe (depbeoGpasHBIH OTPOCTOK) Y AeTell U MOZPOCTKOB B
CBOMX CTEHKAX CONEPRUT 450--550 numdbouaHbiX y3enkos. JInmpoua-
HBIE Y3€JMKHM anMeHAMKCA PACRONAaraloTed B CIH3HCTON oBomoYke H
NOACNH3UCTOM OCHOBE HA BCEM TIPOTSLKCHMH ITOTO OpraHa, oT €ro
OCHOBaRMA (BO3Ne C/EMoi KUIKK) A0 BepXylukH, [lodrH Bee mimdo-
WUOHBIE Y3EJXHM B 5TH BO3PACTHBIE HNEPUOJET HMEIOT UEHTPHI pasMHO-
sxeuns. [TonepedHele pasMepsl oAHOTO y3enka 0,2—1,2 MM. Y moaeit
crapie 60 net MHMQONIHBIE Y3€JKH B CTEHKAX aNNeHIMKCa BCTpeya-
I0TCA PEAKO.

Cenesenka

Cenesenka pacronaraercd B GpioliHOM NOAOCTH, B 00JIACTH JIEBOTO
nonpebepn, Ha yposHe ot IX no XI pebpa. Macca ceneseHkn y B3poc-
JIOTC YEIOBEKA COCTABISET Y MYKYHH 192 r, y xeHwmRr — 153 r. OHa
uMeeT GopMy YIVIOWIEHHOH U YITHHEHHOH nonycdepsl. Y Ccelle3eHKH
BBLICIAIOT JBE MOBEPXHOCTH: AHadparMaTbHYIO H BHCUepaabHyio. Ha
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BHCHEPABHOM TIOBEPXHOCTH HAXOAATCH BOPOTa CENICICHKH, 1ePe3 KO-
TOpRIC B OPraH BXOAAT CEIE3CHOUHAS APTEPHsL U HEPBH, BHIXOAHT BOHA.

CeneseHKa CO BCeX CTOPOH MOKpHTa OpIoTMHON, KOTOpaA Mpo4¥HO
cpatiieHa ¢ ee ¢HubposHoit kancynol. OT Xancyikl BHYTPb Oprana or-
XOIST COeNKHHTETbHOTKAHHBE TepeKIalMHEl (Tpabekynti). Mexay
TpabexyaaMH pacmoJOXeHa HApeHXHMA CENE3CHKH -— €€ nyasna. Pas-
JAMMAIOT GeJYI0 M KDACHYIO NYALITY. besas Mynbia NpeacTapaideT coboit
THNUYHYIO TUMGBOUIHYIO TKAHB, M3 KOTOPOH COCTOAT MEPHAPTEPH-
anbHBIe TMMQOnAHbIE MyDTH, AMMQPONIHEE Y3EAKH H Makpodaranib-
Ho-AMboUIRHE MyGDTH (JUTHNCOMAbI) CEMEIEHKH (PHC. 74, cM. 1B.
BKJL). JTumgpoudnnie yieaxu AMeIOT OKPYIIYK (popMY M JIEXKAT, KaK rpa-
BHJTO, IKCLIEHTPUYHO 110 OTHOLICHHUIO K apTepuaAM. B nuMOHIHBIX y3e-
Kax C LICHTPOM Pa3MHOXEHMs HMEIOTCA AeNFIMEeCH KNETKH, MONOAB®
Knerkd TumbonIHoro paia, Makpodart.

Hepuapmepuanbitbie Aumboudrvie myghmot OKPYXAIOT apTepHAILHBIS
COCYBI, PACTIONATAIONIMECS B MyNbIIE cee3eHKM. [lepHapTepyanbHbe
suMpongHre MyGTH IPEICTABIIOT COOOU MepHapTCPHAILHYIO PETH-
KYASPHYIO TKaHb, FYCTO 3aIOIHEHHYIO TUMQOLHTAMHY. TaM Xe AMe-
101¢s Makpodary.

Maxpogazaavuo-pumdoudnsie My@mot IPEACTABISIIOT COOOH S/UTHII-
COMIHHE apTepHONS], HE HMEOLIHE MBIIEYHoi 060M0YKH (KanmnmIa-
PbI), OKPYKEHHBIE ABYMSI-TPEMS CHOAMH KICTOK: PETHKY/LIPHBIX, MaK-
podaros, NHMGOIMTOB.

Kpacnas nysvna 3aMEMaeT npaMepHo 75—78 % Bceil Macchl cene-
3eHKH. B MeTNAX PETHKYSIPHOM TKAKH KpPacHOM MyJBIB HaXOITCA
JiefiKoImrel, Makpodary, paclagalouiHecs IpUTPOLUTH U APYTHE KICT-
kil. O6pa3oBaHHbIe 3THMH KJIETKAMH CEIe3¢HOYHBIE TSKH 3ajeranT
MeXIY BeHOZHBIMH CHHYCAMH,

Y HOBOPOXIEHHBX Cele3eHKA MOXET OHTL OBaNbHON, TPEYTroib-
Holi WIM OKPYTHOH (OpMH, Yy Hee BHpaXeHa aonsuatocts. Macca
cele3eHKH Y HOBOPOXKIESHHHX pasHa 8 r (x 5 rogam — 60 r). Pacnona-
raeTcs ceje3eHka Ha yposHe or VIII mo X (Bricokoe MOAOXEHHE)
v XI1 pe6pa (Hu3Koe Nonoxenue). B mepHoa Broporo AeTcTea (8—
12 ner) cenescHka mpuobperacT GopMy M MONOKCHHE TaKUE Xe,
KaK ¥ B3pOCNOro YeNoBeKa.

JIumpaTHueckne y3an

JiumdpaTRIecKAe Y3Ihl CITYXAT GHONOrHIECKMMH (H/IBTPaMH Ha TIYTAX
OTTOKA M} OT OPraHOB M TKaHeH K IMMPATHISCKHM MPOTOKAM M
CTBOJIAM, BIAZAIONMM B KPYIHBIE BEHBI B HILKHHX OTA€Nax weH. JInu-
daruyeckme yanhl BMecTe ¢ THM(pATHIECKUME KATIHIUIAPAMH, COCY-
JaMK, CTBOAMH ¥ [IPOTOKAMH BXOJSAT B COCTAB MMMYHHON CHCTEMBI,
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[OCKOJLKY BHTIORHAKOT (HBYyHKOWH WMMYHHO# 3alIHTH NMPaKTHYECKH
BCEX YacTell W OpPraHOB Tejia YeJ0BeKa, B KOTOPHIX Pa3BETBIAIOTCA
nuM@aTHuecKue Kamuangaphl. Yepes numbarnueckie y3abl TpodHabT-
poBEIBaeTcs auma, ABNAIOIIAACA, MO CYIIECTBY, TKAHEBOW XHIKO-
CTBIO, BCOCaBLieHca B AMMdaTHYSCKHe KAMWUAPH K colepxallei
PaCTBOpPEHHDBIE W B3BEIlIeHHbIE B Heil paiTiuHbie BeleCTBa, NPOAYKTEI
o0MeHa, B TOM YHCNE YACTHIIE NOrHOMNX KIeTOK, MBUIEBLIE YACTHIIBL
B numdarnuecKuxX y3nax TaKHe YacTHIEI, B TOM YHCIE MHKpPOOHEIE
TeNa U JaXe OTYXOJCBHE KIETKH (NpU ONyXoJeBblX 3aboneBaHHsIX),
3a7epKHBAIOTCH. JIHMGBOIHTEI PACNO3HAIOT YYXEPOIHBLIH XapakTep 3THX
YACTHL H YHHUTOXAIOT HX ¢ MOMOILbIO Makpodaros. I1ninessie yacTu-
LEl, B TOM YHCNe B TabauHas NbUTb H3 JIETKHX, O0CeNa0T B numdbona-
HOH TKAHH JHMbaTHIECKNX Y3JIOB, 3aTpyIHAA AX GYHKIHM U Jaxe
BEIBOASA JUM(}PATHUECKHE Y3B] H3 CTPOS.

K kaxnoMy mHMQaTHYECKOMY Y3y noaxoast 4—6 u Gonee nprHoO-
CAIUX NUM(pATHIECKHX COCYAOB, CTEHKH KOTOPHIX CPACTAIOTCA ¢ Kall-
CyN0l MMGbaTHIECKOTO Y3Ma, 8 HX MPOCBET NPONOIKAETCA B MONKAIN-
cynapHbii cubyc. Tlocne npoxoxaeHns depes MMMPATHICCKUA y3en
yKe OYHIIEHHAa JIMM(a BIXOIHT K3 Hero Yepe3 2—4 BEIHOCALIWX JIMM-
darngeckmx cocyia, KOTOpbIE HAMPARIAIOTCS HITH K CHEAYIOLEEMY JIHM-
daTIIeCKOMY Y3Nny 3To# Xe WAY COCeMHEH IPYILIEL YAI0B, HIH K Kpy-
HOMY KOJLIEKTOPHOMY COCYAY -— JHM(pATHISCKOMY CTBOJY U NPOTOKY.

JIumdarHuecKkHe y3abl pacroNaralpTcs rpynnaMu, COCTOAWNMY M3
ABYX H Gonee y3noB. MHoraa xonuuecTBo Y3NMOB B IPYINE JOCTUTAET
HECKOJBKHX IeCATKOR. BechMa BapuabeneHH pasMepbl THMpaTHEeC-
KMX Y3N0B, BeJWUMHA WX Konebnerca ot 0,5—1 mo 50—75 mMm. Yamm
HWMEIOT OBOUAHYIO, OKPYIAYIO WiH GOGOBHIHYIO dOpMY, BCTPEYAIOTCS
KpPYTNHbIE Y3IH JEHTOBHAHOM KU cerMeHTapHOH GopMBI.

Kaxawiii aumparryeckmii y3en EMeeT COSIMBUTEIBHOTKAaHHYIO
Kancyay, oT KOTOPOil BHYTPb Y¥3/1a OTXOAAT PaaTHYHON WIMHEI Tpabe-
KyJb (nepeknamuHsl). B Tom MecTe, FAe M3 NMMGpATHIECKOrO y3ila Bhi-
XOOAT BHIHOCALINE JUM(PATHUSCKHE COCYIR, Y3eA HMeeT HeQoJIbIIoe
spasnenne — BopoTa. Yepes BopoTa B y3eJ BXOAAT apTepHs, HEPBEL, a
BBIXOJAT BeHa U JuMaTHiecKne cocyasl. B obnacTn BopoT Kancyna
yTONMIeRa, o6pa3ys BOPOTHOE yToaiteHne, bonee win MeHee riyfoko
BIAIOIIESCS BHYTPE Y3Ia. OT BOPOTHOTO YTONIIEHHA B TAPEHXHMY IHM -
thaTnyeckoro y3na TakkKe OTXOJAT TpadeKyml.

BayTpu AuM{paTHIECKOTO ¥3na, MeXAy TpabexynaMu, HaXoOHTCA
ceTh U3 PETHKY/IAPHBIX BOJIOKOH M KJAETOK. B nemnax peTHKynspHOH
TKAHU PACITONATAIOTCA KNETKU MMMGbOHAHOO pija (AMMGOLMTDI, TRas3-
MATHYECKHUE KIeTKH), Makpodard. B napenxuMe TUMbaTHUECKHX Y3~
JIOB BBLIGJIAIOT KOPKOBOE H MO3TOBOE BelIecTRO (pHC. 73). Kopkosoe
geufecmeo, pacnojiaraomeecs GHUXe K Kancyne y3na, Oomee TeMHOE
H3-3a TUTOTHO JeXaNIHX KIeTOYHbIX 3eMecHTOB. bonee cpeTinoe mozzo-
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60e Genecmen NEXMT GIuXKe K BOPOTaM M B 1ICHTPATBHOMN YacTH y371a.
B KOpKOBOM BELECTBE PACIIONAraloTcs MHMQPONTHBIC Y3€IKA OKPYr-
noit dopMut guameTpoM 0,5—1 MM, TTpeACTaBIAIONIHE coboii cxomn-
neHUs TMMOPOMTHEIX KIETOK, DIABHHM 00pazoM B-mnMdoluTos.
Mexny n¥MpOMIHBIMH Y3eTKaMH HaxoauTcs AnddysHas numdong-
HAs TKaHb — TAK HA3hIBAEMOEe KOPKOBOE NNaTo ¢ 0osice WIH MEHES
PABHOMEPHbIM paciipefeneHueM KIeToK. KHyTpH of AHMGOUIHBIX y3ei-
KOB, HEIOCPEICTBEHHO Ha TPaHMLE ¢ MO3TOBEIM BELUECTBOM, Pacmo-
naraetcs nojsoca AUMPOMOHOM TKAaHH, NOJTYYHBLIAA HASBAHHEC THMYC-
3ABHCHMON Rapakopmukaibholl 30Hu (0K0OAOKOPKOGOE Belecmen),
coaepxalici nmpeuMymecTBeHHo T-THMGOIMTEI.

1 2345687 89 10

15 1413 12

Puc. 75. CtpocHue nuM@arHiyeckoro yana:
| — xancyna; 2 — KancyngpHasg tpabekyna; 3 — NPHHOCALWHA mmMbaTiye-
okl cocy; 4 — TNOBKANCYIAPHELA (Kpaesoi) CHHYC, 5 -— KOPKOBOC Belie-
CTBO; 6 — napakopTKaIbHasg (THMYC33BHCHManA) 30HA (OKOJOKOPKOBOE BC-
mecto); 7 — numGOKIHBEL y3eM0K; 8 — LEHTP PasMHOXCHHA; 9 —
BOKDYIY3S/IKOBbI KOPKOBEIH cuiyc; 10 — MAKOTHBIH TAX; 1§ — mosrosoit
CHHYC; 12 — BOpOTHHIH cHHYC; 13 — BHIHOCAIIMIH AnM@aTauecKHil cocyl,
14 — BopoTHOE yronueHue; 15 — KpOBEHOCHHA cocya

IMapeHXHMa MO3rOBOIO BENIECTBA MPCACTABICHA TAXaMH numeo-
WIHON TKAHHU — MAKOMHBMI MAxCaMiu, XOTOPbIE TIPOCTHPAOTCH OT
BHYTPEHHHX OTAENIOB XOPKOBOTO BELIECTBA IO BOPOT AHM$aTHIECKOTO
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yama. MakoTHEIe TAXM COSTRHAIOTCS APYT C APYTOM, 00pasysa cliox-
HEI€ TMEPETUICTCHAA, OHK ARIAIOTCA 30HON ckomnenma B-numdoun-
TOB (KaK W inMbonaHbie y3enku). B MAKOTHBIX TSDKaX HAXOAATCS IUIa3-
MaTHYeCKHe KIIETKH, Makpodary.

Kopkopoe 1 MO3TOBO¢ BELIECTBO AUM(PATHIECKOTO Y343 IPOHM3a-
HO I'ycTO CeThIO Y3KHX KAHANOB — sumbamiuneckum CURYCaMU, CTCH-
KH KOTOPHX 00pa30BaHH YIUIOWESHHBMHE SHAOTETAATBHHMHE KJIeTKa-
Mu. TTo cuHycaM aumMbaTHYECKHX YIIOB TIOCTYIAIOMAA B Y31 JuMda
TeYeT OT NOAKAICYIbHOTO (KpaeBoro) cCHHyca K soporHoMy. TTomkarn-
CYNAPHHI CHHYC HAXOOHTCA HEMOCPEICTEBEHHO ITOX KAMCYNoi yana,
MEXIY KajICyioil M mapeHXMMoii. B Hero BHAZAKT NPHHOCATIME JTHM-
datTHyecKie cocyaH, Hecymme THMGY WIM OT OpraHa, AN KOTOpOro
3TOT ¥3€/1 SABIACTCA PETMOHADHHM, HWIH OT TIPSIBIYILETO JMMbaTH-
4Yeckoro yana. OT NoAKanCYJIAPHOTO CHHYCA BAONE TPaGeKysl yXOUAT
TIPOMEXYTOYHBIE CHHYCHI KOPKOBOTO H MO3TOBOTO BellecTea. Tlocmen-
HUE JOCTHTAKT BOPOT JMMGbATHYECKOIO Y314, [I¢ BIAJAIOT B BOPOT-
HEIT cHHYC, U3 BOPOTHOTO CHHYCa OepyT Haualo BBIHOCAIIHE THMpaTH-
Yyeckue COCYIH, HANPABISAIOUIHECT WIH K CHeAyIoNIeMY «(QHIBTPY» —
AnMdaTEIECKOMY Y3y, HIIH K NPOTOKAaM, CTRONAM.

Yepes TOHKHE CTEHKHA CHHYCOB N3 IHM(OMIHOA TKAHH KOPKOBOTO
M MO3roBOr¢ BellecTBa B JiuMpy M B o0paTHOM HalpaBiIeRMH JErKo
MOTYT NpoHHUKATh NUMAOLIUTE, Makpedarn B APYrHe aKTHBHO Tepe-
JBMUTalOINECH KISTKH.

B mipocBeTe CHHYCOB MMeeTCsl MEJIKOSIYEHCTasl CeTh, 00pa3oBaH-
Had PETHKYMSIPHBIMU BOJOXHAMM M KiaerkaMi. B meTaax sToil cetn
3aCPXUBAIOTCH TIOCTYNAlOHING B AMMPATHISCKHI Y3eI BMECTE C
aAaM@oit HacTK NOrHGlUIHX KJIETOK, a TAKXES HHOPOIHEE YacTHEE
(vronbHag, TabavyH#asd NMEUTb B PETHOHAPHHIX ILIA OPTAHOB ABIXAHMS
yaJnax), MUKpoOHEIE Tena, ONyXoleBble XIeTKH. YacTHIH IBLIH ITe-
PeHOCATCA MakpodaraMH B MapeHXUMY V3714 M TAM OTKIaABIBAIOTCS.
OcTaTKH pa3pyLUINBUINXCA KJIETOK, fACHaBLINE B TOX JHUMGPEI, yHHI-
TOXATCA, OMYXOAEBbIC KJICTKH MOTYT JaTh B JTHM(pATHYECKOM yijle
Hagajio BTOPHIHON OMyXoJH (MeTacTazH).

B mumdaTHYeCKEX yaNax y Jogch, HauHHaA ¢ ICHOWECKOTo, 3pe-
JIOTO BO3PAacTa, 0COOCHHO B MOXIIOM M CTAPUECKOM, a TAKKE ¥ Kypi-
wux moaei, y i, paborarommx 6e3 3alMTH Ha NBUILHOM TIPOH3-
BOJCTBE, TUMGBOUTHYIO MapeHXHMY 3aMeNIaeT XMpoBas TKaHb. B ca3n
C 3TUM 33IUTHBE (GYRKIMH JAMGpATHISCKHX Y3JI0B, KAK B ApYTHX
OpraHOB MMMYHHOI CHMCTeMB, OCnaleBaroT.

BOHPOCH Ahd MOBTOPEHHA H CAMOKOHTpPpONA:

1. Onmure GYHKUMH, KOTOPHIE B Tee YENOBEKA BHITIONHAET MMMYHHAS
CHCTEMA.
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2. HazoBATe LUEHTpaNbHLIE H NepyudepHUCCKHE OPraHel RMMYHHOMN cHC-
TEMBL.

3. PacckakuTe, B KAKHX OPTaHAX HMMYHHOH CHCTEMB MMeoTca mumMGo-
MAHBIE V3ENKH, KAK 3TH Y3&IKH YCTPOCHH.

4, PacckakHTe, 1TO Bhl 3HAETE 0 MHHAATHHAX JUMdonaHOTO Koabua. Frae
Kaxias MUHOaAHHA pacnofaraerca?

5. PacCKaXMTe O CTPOCHHH M PYHKUMAX THMOOHTHEX CTRYKTYP CEIE3EHKH.

6. PaccKaxure ¢ cTpocHHH H GyHKUHAX NnMdaTHYIeCKOTO y3na.

JINMPATHYECKAA CHCTEMA

JimmdaTiueckas CHCTEMA BKITIONAET pa3BETBICHHHIE B OpraHax H
TKAHAX NMMbaTHUecKue Kanusiptl (imM$oKamapsl), suMdbaTy-
YecKHe cocyabl, CTBOAK | npoToki. Ha nyTax cienosaHus auMdbaTH-
YEcKHUX COCYMOB Nexar IMMbaTHuecKie yainu (puc. 76, CM. LB, BKIL.).

PDyuruueii nuMEPaTHYECKOH CHUCTEMBI, BaxHekwell saltMTHOR ch-
CTeMHBl B TeJe YeiloBeKa, ARMIETCA BbIBEICHHE U3 OPraHOB U TKaHeh
TPOAYKTOB OOMeHa BEWIECTB, PACTBOPEHHSHIX M B3BCIIESHHBIX B TKaHE-
BOW XMAKOCTH, H Npo@HILTpOBRIBAHHE HX 4Yepe3 GHONOTHHECKHE
dubTper — mMdaTHueckue yanel. B mimdarnaeckie KanWsIpsH BMe-
CTE ¢ TKAHEBOI XUIKOCTBIO BCACKBAIOTCS BEHICCTBE, KOTOPHE HE MOTYT
MPOHMKHYTh B KPOBb Y€PE3 CTEHKH KPOBEHOCHBIX KaNWWUIAPOB. JTO
KPYRHOAUCHEPCTHHE OC/IKH, YACTHIN TOTHOMNX KIETOK, MONapline
B OPTAHM3M YaCTHLL NbUTH, MUKPOGHEIE TeNa H TIPOAYKTH WX XHU3HE-
IeATeAbHOCTH, KOTOpble B JHMbaTHYeCKMX YIIaxX 3alepXHBaloTCA,
PAaco3HaITCA NHMPOUATAME ¥ YHHYTOXMOTCR € TTIOMOIIBIO MaXpo-~
¢daros. BeocaBimagcs B muM@aruyeckiie Kanwoiapbl TKaHeBas XWl-
:}oc;b BMECTE C CONEPXANMMHECS B Heil BellleCTBAMH Ha3hIBACTCH JIHM-

Oi.

JInmda (ot nat. lympha — gucras Boga) npeactapaset coboi rnpo-
3pauHYI0 WIH ¢Nabo omaIecdpYIOIEYI0 XHAKOCTh IIENOYHON peak-
HHH, Manodi BA3KOCTH, B KOTOPOIH BCETEa MPUCYTCTBYICOT B DoOJbuleM
W MEHBIIEM KOIKYecTBe TUMGBOLIMTL M ApyrHe KieTky. Buoxumu-
YecKHil cocTaB ML H colepXaHWE B HEH KIIETOK 3aBHCAT OT CTPO-
€HUSA H DYHKUMOHAJIBHOIO COCTOSHWS OpraHa WM TXKaHel, orKyla
Jmma otrexaer. [Tpn onyxonessix 3a0oneBaRuAX B JIMMPaTHYeCKHE
KamApH BMECTe ¢ TKAHEBOW XMIKOCTBIO MOLYT HIPOHUKHYTD OMNY-
XOJNEBbIe KJICTKH. DTH KNETKH Y ocaableHHBx GonesHbIo mogeii, 3a-
JEPXABUIHCH B IHM(pATHUYSCKHX YVIaX, MOTYT B HUX Pa3sMHOXHUTECS H
06pa30BaTh BTOPHYHHE ONMYXOIH — METaCTA3HL.

Jumgamunecxue KaRUAIAPH ABISAIOTCS HAYANBHBIM 3BEHOM, KOp-
HAMM JTHMpaTHYeCKO# cHCTEMBI. OHM KMEIOTCS BO BCEX OpraHax M TKa-
HAX TeNla YeNlOBEKA, KPOME TOJIOBROTO H CIMHHOTC MO3ra M ux obono-
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YeK, [J1a3HOro AGN0Ka, BHYTPEHHETO yXa, SMUTEIUS KOXH H CITH3HC-
TeIX 060n0YeK, XpAUICH, TapeHXMMEI CeJIC3¢HKH, KOCTHOrO MO3ra H
naaueHTH. JInmdariueckye KanWusIpHl HMEIOT GOMBIIMA AUaMeTp,
4eM KpoBeHocHHIe (10 0,2 MM), OHM HMEIOT Clensle BblTAYKBAHUA,
pacuHpeHma (NAKyHsI) B MecTax causaHus. Jlumdaranyeckne Kanuns-
PHl, COSMMHAACH MEXIY cODOM, MMEIOT PavIMYHOE HAMpABICHHE H
(OPMHPYIOT 3aMKHYTHIE ceTH. Pacrionaraiorcd mambaTniecKie Kanum-
HSIPbl MEXKAY CTPYKTYPHO-(OYHKLUMORAIBHBIMU €IMHALIAMH OpraHa (nyy-~
KaMi MaIHIEYHLIX BOJOKOH, TpyNilaMH Xene3, NMOoYeYHHMH Teabla-
MM, Ne4eHOYHBIMH ZI0JIbKAMK). B BOPCUHKAX TOHKOH KHILIKH UMEIOTCH
LTMPOKHE CNelTble Xanusphbl (1uMpaTnIecKne CHHYCHI), BIAJAloLIne
B TAMATHIECKYIO CETh CAM3UCTON OGONOYKK 3TOrO OpraHa, JTH CH-
HYCH HIPAIOT GONBILYIO POJib BO BCACHIBAHIH [IPOAYKTOB liEpeBapABa-
HuA iy, CTeHKH IMEPaTHYeCKHX KaMHULLpoB 00pasoBaHL OBHHUM
CIIOEM 3HAOTENHOLKTOB, Y HUX OTCYTCTBYIOT GasabHbIi CNOH ¥ riepu-
uuTH. Bnarogaps 3ToMy HAOTE/IWH HENOCPEACTBEHHO KOHTAKTUPYET
¢ MEXKICTOYHBIM BELUECTROM, YTO CNOCOGCTBYET MErKOMY NpPOHHK-
HOBEHHIO YaCTHL] MEXIY ZHAOTESTHANBHBIMH KIETKAMHM B TIPOCBET JIMM-
(baruyecknx kanuanapos. Kanwimnapel, cinsasgch Mexay coboi, 1aloT
Hagano THMQpaTUYECKUM COCYIaM. .

Jumpamunecxue cocydst OTNHYAKOTCI OT KAMWLULAPOB G0AbIIMM
AUAMETPOM, HAIMYMEM B CBOMX CTEHKAX TpeX o00a0YeK — IHAOTE-
JTUs, MBILLIEYHOR U HAPYXHOMU, COEIMHUTEIbHOTKAHHON (ABEHTHLIHH),
a TAXOKe HATHYMeM MHOTOYMCACHHBIX KIAMAaHOB, YT0 MpUaaeT numda-
THYECKMM COCYIAM XapakTepHblit yeTkooGpasHblil BHA. Jlumdbarnye-
CKHE COCYIBI, WAyIIME OT BHYTPCHHHX OPraHOB M MBI, OOBIYHO
COMPOBOXIAIOT KPOBEHOCHBIE COCYAbE W HA3BIBAIOTCH 2AyGoKUM AUM=-
damuveckumu cocyfamu. B NOTKOXHON KICTIATKE JICKAT HOBEPXHOCM -
Hote Aumpamuneckue cocyow, KoTopsle dGopMHpylOTCA K3 AuMdarTH-
YeCKMX KAITWUPOB KOXK K MOMIEXKALHX TKAHEH.

PacnonoXeHHBIE Ha NYTSIX TOKa JIMMObF ARmamuseckue y3aut IPH-
AEXAT K KPOBEHOCHLIM COCYAAaM, dallle K BeHaM. B 3aBHcuMocth ot
pacrogoXeHua TRMGaTHYECKMX Y3/10B ¥ HANpaBICHHAA TOKa JuMpEI
OT OPTAHOB BLINEJICHBI PErMOHAPHBIE TPYRIIL] JTUMGATHYSCKHX YIIOB
(oT nar. régio — obNacTh). DTH TPYNNH NONYYAIOT HA3BaHKE OT 0bJa-
CTH, TA€ OHH HAXOAATCA (HanpHMep, MOAHMXHEUENOCTHBIE, Taxo-
Bbi¢, TOCHUYHBIC, TOAMBILIEYHEIE), WIH KPYNHOTO COCYIA, BOIM3H
KOTOPOTO Y3JIBI 3a/IeraloT (YpeBHble, BEPXHME OPEDKECUHLIC, SPeM-
Heie). [pynnsi nuMdaTI¥ecKuX Y3I0B, PaciioNaTaloLMXCA oA KoXeit,
Ha3BIBAKOTCA TMOBEPXHOCTHHIMHU, B NyOHHE — TTyDOKHMH.

BriHOCAULHE JMMPATHYECKHE COCYAL!, BHIXOAMME 3 JuMbaTi-
YeCKUX YRI0B, HAMPABIMIOTCA K IEXAHM HA MyTAX OTTOKA NUMGBI
CIEOYIONMM TPYNNAaM JTMM(pATHYECKKX YIIOB HAH K KOIEKTOPHBLIM
nuMbAaTHYECKHM COCYAaM-TIPOTOKaM, cTBogaM. OT 11paBo#t BepXHEM
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KOHEYHOCTH JIUMpa cOGHPaeTCs B NPAGHilf NOOKAIOUUSHYE CMEoa, OT
NpaBoil NOAOBMHLL TONOBEI U I — B RpAcbiii APEMHLIE cMeos, OT
OpPraHoB NpaBoi NOJIOBUHLI IPYIHON NMOROCTH H €€ CTEHOK — B Apd-~
8ottt Aumdamuieckui npomox. ITH TPHU KPYIHHX AHMbpATHIECKHX CO-
CYIA BMANAIOT B OpaBLIl BEHO3HBIN yrol, 00pazoBaHHBIA CIHAHHEM
TIpaBbX MOZKMIOYMIHON H BHYTPpeHHEH ApeMHBoii BeH. OT nepoi Bepx-
HEi KOHEYHOCTH H JISBOM MOJMOBHHEI FOMOBH M IneH NxMda oTTeKaeT
yepes Jeetie ROOKAIOUUALI i apemubil cmeoasl, XOTOPBIE BIIANAIOT B
JIEBEIA BEHO3HEBIA YTOJN — MECTO CIHAHHSA AEBBIX TIOAKIYHIHON H
BHYTPeHHEH ApeMHOoN BeH., OT HHXKHEH MONOBMHL Teaa (HHXe grad-
parMel) H OPTaHOE JIEBOH TOJIOBHMHBI IPYIHON IMONOCTH H ee CTeHOK
anmMby cobupact 2pydnoi aumpamuneckui npomox — caMuiii Kpyn-
HbIH cocyl rumMdaTudeckoii cucTeMbl. I'pyaAHO poTOK BNaliaeT B Jie-
Bblif BEHO3HBII yroJ.

I'pyaHoi npoTtok obpa3yercd B 3a0pPIOIMHEON KIETYaTKE HA YPOB-
He X1l rpyaHoro — 1l noACHAYHOTO MO3BOHKOB CAHMAHWEM MPAaBOLo M
JIeBOro MOACHWYHEIX CTBOJIOB. B HavamsHOM OTHENe IpYIHOI TIPOTOK
CpallleH ¢ NpaBoil HOXKOH nHadparmel, Gnarogaps 4eMmy OH, Cleays
3a FbIXaTenbHEMH ABHXEHHIMH JHadparMsl, CAARTHBAETCA H pacllii-
PAETCA, UTO CIOCOGCTBYET NMPOABUKEHHIO THMGBI BBEPX, B CTOPOHY
BeH Wen. Yepes aopranbHoe oTBepetHe AnadparMul IpyIHON MPOTOK
HPOXOAWT B TPYAHYIO NoJocTh. OG1Iasn IIMHA IPpyAHOTO TIPOTOKA PaBHa
30—41 cM. B ycTbe NpoToKa HMeeTcs NapHLIH KianaH, Graroxaps 3To-
MY KPOBb 3 BEH He MOTANAET B APOTOX. 7—9 K/IaNaHOoB paciioNOXeHbl
IO XOAY MPoToKA, CTEBKHU IPYAHOTO NPOTOKA COUEPXKAT XOPOIIQ Bhpa-
HEHHYIO CPeAHIOK (MHIIEYHYIO) 0B0NM0YKY, 0DpA30BaHNYIO IMaiKH-
MH MBILIEYHEIMH KIleTKaMH, VX coKpanleHUst CnocoOCTBYIOT ApOIBH-
KeHHIO JIHMOLL.

Humamuueckue cocyow Huxcrel Koneyrocnu IENATCA HA NOBEPXHO-
CTHHIe M raybokue. [NoBepxHOCTHEIE THM(pAaTHUECKHE COCYIB (HOpME-
pylotcs W3 AuMEGOKANMMATAPHBIX ceTell KOXKH M MOEKOXHON KIeTdaTKH
1 HAMPABASIOTCA K NOJKOIEHHEIM M TTOBEPXHOCTHLIM IMaXOBBIM JnMba-
THYECKHM y3nam. [ybokue cocyapl GOpMHPYIOTCA M3 THMPOKATTHIUIA-
POB MHILN, cycTaBoB. OHH MIYT BMECTE ¢ KPYMHRMMH KPOBEHOCHBEIMM
COCYIaMU roJicHY U 6elipa M HATIPARAIOTCA K IYOOKHM MAXOBRDIM [IMM-
(daTHyecKHM y3maM. MHOroYHCIeHHEIE AHACTOMOSH COSIUHAIOT MEXIY
©000fi MOBEpXHOCTHBIE U MYyGoKne MMMPaTHIECKHE COCYIbI.

Haxoewe aunamuyeckue yzan pacnonaralorcs B 06/1actTH GeapeH-
HOro TpeYronbHHKa. OHH NpUHHMAIOT TuMby H3 JHMbaTHIECKHX CO-
CYROB HIKHEH KOHEUHOCTH, HApYXHEIX ITOJOBEIX OPTAHOB, KOXH HHX-
HEeW YaCTH IepeaHeii CTEHKH XMBOTA, ATOAUYHOK obnacTH. BoIHOCALLME
maMpaTAIECKHE COCY/bl 3THX Y3IOB HAMTPARISIIOTCS K HADYXKHBM 00~
B3IOIIHBIM THM(pATHIECKHM Y31aM, JISXKALHUM B IOJIOCTH Ta3a 1O XOIy
HADPYXHEIX MOJAB3NOIIHBIX apTePpHH H BEHEL
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B moiocTH Ta3a H HA €TO CTEHKAX PACTIONATAIOTCS SuCUepalbHbe
(enympennocmusie) U napuemanohuie (RPUCMEHOURbIE) AuMPamunecxue
yaa6i, IPUHUMAIONEHE TUMDY OT JeXalUMX PAXOM OPTaHOB H CTEHOK
Ta3a. OT HapYXHBX M BHYTPEHHHX MONBIIOLIHEIX AUMPATHYECKUX Y3~
OB MUM$ATHIECKHE COCYABl HANPABIAIOTCA K o0uiM node300unbim
AuMpamuHecKuM yisaM, KOTOPEIE JeKaT PANOM ¢ OOLIMMH MOAB3A0M-
HHIMM apTepueii 1 Benol. BeiHocAlMe AumMbaTHYECKHE COCYALI npa-
BEIX M JIEBbIX COLMX NOABIIOUIHEIX THM(pAaTHYECKHX YIIOB HAMIPaBia-
JOTCSAL K HOACHUSHBIM AUMDANTUHECKUM Y31aM, JIEXAIHM Boane GploiiHo#i
AOPTH ¥ HHCKHEH MoNo# BeHH.

Jumcpamuuecxue y3avt ¢ Gprownoif noaocmu TaKXKe JENATCS Ha TIPH-
CTEHOYHBIC U BHYTPEHHOCTHEIE. TIpHcTeHOYHbIE (FIOSCHUYHBC) JTHM-
daTHuecKme y3bl PACTIONATAIOTCA NPEUMYILECTBEHHO Ha 3aHel 6piow-
Hoit cTenke. KonnuecTso SIOSCHWYHERIX TMMMATHISCKHX Y3II0B JOCTHTAST
40, OHI MPHHHMAIOT IKMOY OT HIKHHUX KOHEYHOCTel, CTEHOK H Op-
TAaHOB Ta3a Y OpIOILHO#A MosocTH. BEIHOCAIINE THMEATHYECKHE COCY-
OB TIOSCHHYHBIX TMMGATHYECKHX Y3II0B JAI0T Hagaio MTMM(PaTHISCKHUM
NMOSCHUYHBIM CTBONAM. BHYTpeHHOCTHBIE NMbaTHyecKie Y Gprow-
HOIi MMOAOCTH WAXOAATCA BOAE OPraHOB M HEHAPHHIX BHCHEPAILHBIX
BeTBell GPIOLIHONM a0pThl (BEpXHEH M HUXHEH OPLLKECYHBIX apTepul,
YPEBHOTO CTBOJIA, EYCHOYHOM, XKENYNOUHBIX, CEIE3CHOYHOH apTre-
puit). B upesnvie aumpamumeciue yast OTTEKaeT THMPa OT perdoHap-
HBiX VIIOB XEHyKa, MOIKETYIOUHON Xesess!, eYeHH, noyek. Bui-
HocAlHe TEMpATHIECKHE COCYIH MPEBHEIX YIIOB HIYT K MOSICHHY HBIM
yanaM. Bepxuue G6prikeeyHbie uMbarnueckie yiabl (or 60 no 400)
PACTIONIOXEHR B Opbikeiike TOHKOH KMIOKA BIOMb BETBEH BepXHEH
GpbOKEeeIHOI apTepHH W NIPHTOKOB OXRHOMMEHHBIX BEH. DTH Y3/Ibl IPH-
HHMaioT TUM(Y OT TOHKOM KUILIKH, 3 UX BRIHOCALIHE THMPaTHIECKAE
COCYIbI CTEAYIOT K NOSCHHYHEIM THMMbATHICCKHM yanaM. Obodowrue
Y316 ABISIOTCA PETHOHAPHBIMH Y3NAMH JJIA TOJICTOH KHIIKH, WX BhI-
HocgMe JuMbaTHUYecKue cocyIbl TaKke HaNparIdioTes K IOACHHY-
HHIM AAMQATHYSCKHM Y3IAM.

B zpydnoii noaocmu, XaK U B OpIOLIHON, HMEIOTCA TIPHCTEHOYHEIE
auMbaTHYeCKHe V3B, PACNIONOXEHHbIE HA CTCHKAX MOJIOCTH, H BHYT-
PEHHOCTHBIE, Jexamue BOmi3n opraHos. [IpucreHouHble nuMpaTh-
YyecKHe YIBI (OKONOTPYAHHHEE, MeXpeOepHbic U Ip.) NPHHAMAIOT
auMdy OT CTEHOK IpyAHOH MONOCTH, AHadparMel, IVIEBPH, NepAKap-
Jia, MOJMIOVHOH XKee3bl U AHadhparMaIbHOM [TOBEPXHOCTH MeYeHH. BhI-
HOCsIHe AMMGpATHYECKHE COCYIRl ITHX Y3I0B JHO60 HanmpasisioTcs
HENOCPEICTBEHHO K IPYITHOMY TIPOTOKY, THGO NPOXOIAT 9epes cpedo-
cmennbie sumpamuneckue yaas, BUCKepaTbHHE NTHMbpaTHYECKNE YR
(CpedOCTeHHBIE, TMUILEBOAHEIE, TPAXCOOPOHXMANBHEIE) IPHHHMAKOT
nuMdy OT OpraroB rpyaro# monocty. JInmdbarnyeckue cocyasl Nerko-
ro CICOYIOT K GPOHXO0AC204HbIM VINAM.
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Brympuopeannie 6pouxoaezounsie y34bi 1€XKaT BHYTPH AETKHX BO3/IE
IOJICBEX GPOHXOB B 30HE WX PA3BETBICHHA. BHeopzanmbie Gporxoneeox-
Hbie Y36 PACTIONIONKEHbI BOKPYT IIABHEIX OPOHXOB, BOIN3H JACTOIHBIX
apTepAu M BeH. BoiHocsAwe AnMpaTdeckue cocyasl GpOHXOmerod-
HBIX H TpaxeoGpOHXMATLHEIX TAM$PATHYSCKIX Y108, K KOTOPBIM OT-
TexaeT JHUMa OT JACTKKHX, HANPABISICTCA B IPYAHOH NpOTOK H mpa-
BBl IMMdaTHYeCKHil NpoTOK.

Om micanei u opzarog 20208W u weu MiMda oTTeKaeT B IuMpaTiye-
CKH€ Y3ITH, PacIloJIOKCHHBIE rpyIinaMyU Ha rpaHHLE TOI0BHE H LiteH (3a-
TEUIOYHHIE, OKO/IOYIIHHE, 3ariOTOYHEE, MOTHIKHEYEIOCTHRIE, MO~
60ponOUHHE). BrIHOCAIIKE cOcylBl 3THX Y310B HANpaBIAIOTCd K
AuMDamimeckum yaiam wen, B KOTOPHE TAKKE BIIAsaorT AuMdbaTHueC-
KHe COCYIH 0T OpraHos wen. Ha iiee paziMyaloT nopepxHOCTHBIE 1M~
taTHYeCKHe YITHI, AEXAIUME BOXIC HApYXHOH APEMHOMN BEHRL, M DIy-
GOKHe, pacTIoNOXeHHEIE IPSHMYLLIECTBEHHO BO3/IE BHYTPECHHEN ApEMHOM
BeHEl. BhiHocaumme mamdarTHuecKie COCYABl 3THX Y3708 (hOPMHPYIOT
APEMHBII CTBOJ, BIAJAIOIIMI B COOTBETCTBYIOIMH BEHO3HEBIA YTOI.

JMumpa om eepxueil Konewnocmit OTTEKAST IO TMOBEPXHOCTHREIM H
ray6oxkuM nuMPATHYECCKUM COCYNAM B JIOKTEBHIE H TIOAMbBILICIHEIE
JumbaTiueckue yaisl. B soxmeevte sumdamuneckue yiav, KOTOPbIE pac-
[TONATAKOTCA B JJOKTEBOH AMKE BO3Ne KPOBCHOCHBIX COCYAOB, BIIAAAIOT
TMOBEPXHOCTHHE M ryfokHe THMbaTHyeckie cocyasl KHCTH H TpeN-
nneuns. BeiHocanIMe THMbATHIecKHe COcYIB STHX Y3JIOB HAIpaBid-
10TCA. X TIOAMBIIIIEYHBIM YanaM, HooMsuueunsie aumpamuveckue yanm pac-
HOMOXeHH B XHPOBOH KIeTiaTKe MOAMBIWEYHOA NONOCTH BOKPYT
COCYIMCTO-HEPBHOIO NMydKa. B noaMblineyHbIe y3/Ibl BIATAIOT TOBEPX-
HOCTHBIE ¥ DTybokHe mumbaTHyecKie COCYAN BepxHell KOHEYHOCTH,
CTeHOK TPYAHOI IMOMOCTH 1 MOMIOYHOM Kefe3n. BaiHocsAmue cocyIbl
[OIMHBIIEYHBX THM(paTAYeCKIX Y3108 06pa3yioT 2—3 KpynHLIX CTBO-
N4, KOTOPHE CONMPOBOXAAIOT NMOAKIIOUAYHYIO BeHY (IOAKMIOYHHHBIN
auMdaTHYECKH$I CTBON) M BHAJAKOT B BEHO3HBIN yron Wi (MHOTIAA)
B TIOZKJTIOTHYHYIO BEHY.

BOHPOCH ANd MOBTOPpeHHA H CAMOKOHTpPOAA:

1. HazoeuTe dyRKkomr mnmdaTHYecKoH CUCTEMb B TE/IC YEIOBEKA.

2. Y3 KaKHX 3BEHEEB {COCTABHLIX YacTeil) cocTouT maMdarinyeckasn CHCTe-
Ma? KakHe QyHKUMH BRIIONHSET KaXaoe 3BeHO?

3. Kakue mumarnaecKye MPOTOKH H CTBOMEL BHL 3HAeTE, KYOa OHH BNa-
naroTt?

4, PacckmxiTe, Ie HAYHHAETCA H XyAa BuaaaeT rpyaHoit nnMdaruaeckmit
MNPOTOK.

5. HazoBuTe M3BeCTHHE BaM TPYTIOE JuMQaTHUECKHX Y3A0B B TeHAE YeNo-
pexa. [ae 5tH THMbaTHYeCKAE Y3/IBI pacllonaraoTcs?

DHIOKPUHHBIN AITIIAPAT

Onuoit U3 ApepHeMX GOpPM B3aMMONEHCTBHA MEXKIY KICTKAMH
ABJISTIOTCA XUMBYSCKHE BIHAHHKA, KOTOPhIE OCYLIECTBIAIOTCS P NO-
MOIIM XHMHYECKHX BEIIECTB Yepe3 XUAKHUE CPpeabl opranusMa. TakHe
XHAXOCTHBIE (TYMODAJIbHBIE) CBA3H XapaKIepH3YIOTCA PAAOM OCO-
6eHHOoCTEl. ITO MEIIEHHOS PaclpOCTpaHeHHe XHMIUECKHX BeLLCCTB;
IndDY3HOCTE BelicTBUA; Masasd HAAEKHOCTh OCYIIECTRICHHS CBA3M,
TaK KaK BeIlEeCcTBa NeCTBYIOT B MaJbIX KOJIMYECTBAX ¥ ORICTPO paspy-
mIaTed.

B nponecce 3BONIOLMOHHOTO PA3BUTHA MEXAHH3MEL TYMOPAILHOH
PETYNSALIHA AOMONHUTHCH O0Jiee COBEpUICHHON HEPBHOH peryasauned
¢ nepexaueit MHGOPMAIHHA GPY TToMOoLLY OHONEKTPHUYECCKOrO [TOTEH-
[IMana, HafnpaslcHHOTO TOYHO HA <«agpecarar.

CranoBieHHe HEPBHOH PeTyIAiiY LINO MApaIebHO C COBEPIICH-
CTBOBAHHEM TYMOPANLHBIX DETYIITOPHBIX MEXAHHUIMOB: MPONCKOMMT
pasBHTHE CMICLHANH3APOBAHHHX OPraHOB HAOKPHHHBIX MXeNe3, Wid
XKeje3 sHyTpenneli cexpenmpd. XuMMUUecKue, OHOMOTHYECKH AKTHBHbIE
BeHIECTRR, BRLASATEMBIE SHIOKPHHHBIMHA Xe/E3aMH, HASHBAIOT rop-
MOHAMH (OT rped. horm "ao — B036yXnaai0, aBuraio). JKeae3s BHYTpeH-
Hel ceKpeltid He MMEIOT BEBOIHBIX IIPOTOKOB M BBIIENAIOT 00pa3yio-
I{#ecsi B HHX TOPMOHBI B LHPKYINPYIOLME CPpelhl OpraHusMma (B
TKAHEBYIO XHWAKOCTb, B KPOBb). Pa3mayaior ropMOHANbHOE M TMapa-
KpHHHOE (OTIOCpeAoBaHHOE) NEHCTBHE TOPMOHOB.

TTpH ropMOHANLHOM, WK COOCTBEHHO SHAOKPHHHOM ACHCTBNH,
TOPMOHH C TOKOM KPOBH TMOAXONAT K OpPraHy-MHILIEHH, BeHCTBYA
Ha PACCTOAHHH OT MeCTa CHHTe3a ropMoHa. [1px napakpuHHOM AeH-
CTBUM TOPMOHBI M3 MECTa CHHTe3a MOMAajaloT BO BHEKJIETOYHOE
NPOCTPAaHCTBO, BO3NCHCTBYS M3 HEI'O Ha OKPYXaIoNKe KNSTKH-MU-
UIEHH,

B HacTodllice BpeMs YCTAHOBICHO, YTO NPOAYKIHA OHONOTHICCKH
AKTUBHEBIX BelllecTB ABAgeTca GyHKIHER He TONBKO KPYIMHMIX opTa-
HOB — Xene3 BHYTPCHHEH CeKpeLHH, HO H OTNEJBHBIX KICTOK (PH-
JOKPHHHHIX), pAacllONOXEHHBIX B pa3IMYHEX OPraHax H NMpHHAaWIeXa-
LIMX K TAK Ha3ulBaeMoil auddy3Hoit IHIOKPUHHON CHCTEME.
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DHAIOKPHUHHEIC XeJe3bl U BRAENIEMEIE UMW TOPMOHBI HaXouaTCs
B TECHOM B3aMMoActicTBMU ¢ HepBHOW CHCTeMoil, oOpa3ya obini
HHTETPANHOHHH N HERPOTYMOPANbHLIH MeXaHH3M peryisiuny. Baau-
MOCBA3b H B3aMMOOOYCITOBICHHOCTh HEPBHBIX H TYMOPAIbLHBIX Mpo-
LECCOB OCYUIECTBAAIOTCA B runoTanamyce, HelipoceKpeTopHHe KaeT-
KM THOOTATAMHYECKHUX AOep SABAAIOTCE cybcrpaToM oObeAHHEHUsA
HEPBHON M 3HIOKPHHHOH CHCTEM M MEcTOM TpaHChOpMaluMH He-
PBHEIX CTUMYJIOB B TYMOpaJIbHbBIC, 4 TYMOPAJIbLHEIX — B HEPBHEIE,

I'OPMOHBI (PYHKIINH, MEXAHU3IM
JENCTBHAA, PETYJIALIA CEKPELIINH
IrOPMOHOB)

TopMonnt 06/1anai0T BHICOKOMH OMONOTHYECKOI aKTHUBHOCTHIO, T.€.
CHOCOOHDBL B MAITBIX KOHUECHTPAIHAX BHI3HBATL GH3NO0TOTHUECKHA -
dexrT, ciennduuHocTs AeicTBHA. KaxXabiii ropMoH JeitcrByer Ha on-
pele/icHHbIe OPraHBl M KIETKH W NPOTEKAWILNE B HUX DHU3HON0TH-
yeckKue npoueccs (tabn. 12).

OCHOBHBIMH (DYHKUHSMH TOPMOHOB ABAAWTCA obeccleueHue
pocTa, (pH3MUECKOro, TONOBOTO M HHTENNEKTYaNbHOTO Pa3BHTHA,
ofecneyeHue alanTalMy OPraHN3Ma K pasTHYHbIM YCJIOBHAM CPEABL;
noagepkaHue MOCTOSTHCTBA BHYTPEHHEH cpeasl OpraHH3IMa — rome-
OCcTa3a M ap.

o xuMHMYecKOl CTPYKTYpe pa3znuuaior GenKoBHIE, CTEPOHIHBIE
TOPMOHH B FTOPMOHBI — NPOU3BOIHbIE AMHHOKUCAOT. Ipynna desxo-
GHNX 20pMOHOS TIPSICTARICHA MPOTEHAAMH, NEITUIHMMH rOPMOHAMH
K ONHTOnENTHZAMH. IOpMOHAMH-TIPOTEHAAMH ABNSIGTCA. THPEOTPO-
uaasii ropMod (TTT), domnukynoctuMyanpylomwit ropmon (PCIN,
JIOTERHM3Upyo1mik ropmoH (JITIN).

Henmudnste 20pMonbsE COCTOAT B OCHOBHOM M3 30—90 aMHHOKHKC-
NOTHAIX OCTATKOR, DTO aAPeHOKOPTHKOTpoNHLL ropmoH (AKTDD), co-
MaToTporiHelii ropMoH (CTT), MelaHOLUTOCTHMYAUPYIOLIHI TOPMOH
(MCT), nponakTun, HapaTrOpMOH, HHCYJIHH, NToxaroH. benkosnie
TOPMOHBL oauzonenmudnold epynnvi NMPEACTABNCHEl rOPMOHAMH, CO-
CTOAMMH H3 HeBOMBILONY YHCIER AMHHOKHCIOTHHX OCTATKOB. 3TO
JAHGEPHHE H CTATHHHI FHIOTANAMYCA, TOPMOHBI Xelle3 XKeNyIOoYyHO-
KMWIEYHOro TpakTa. benkoBsie TODMOHEL He CITOCOBHLI MTACCHBHO ITPO-
XOJWTH Yepes I1a3MaTHIecKylo MeMOpaHy, HO, 061aas TMaApodHIib-
HBIMM CBO{ICTBAMH, OHH MOLYT CAMOCTOATENBHO TPAHCIIOPTHPOBATHLCS
KPOBLIO.
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DHAOKDHAERM XKeie3bl H X TOPMOHDb

TaGamma 12

Keneawm BHYIpeHHeSH
CeKpelny

BrigenseMbie ropMOHEL

Hesictoine

T'unodns

nepeanas nonn

3aHAA 4019

ComaToTponuH

TrHpoTponuH

[MposakTHH

MeJaHounTOTPONNH

DonAHTPONHH

JlorpomiH

TOpMOH, CTHMYTHPYIO-
MW HHTEPCTHUHATb-
HEIE 3HAOKPHHOLIHTH

AIpeHOKOPTHKOTPON-
HBi$ TOPMOH

OKCHTOUMH

Basonpeccus

CTaMysaLMA pocTa KocTeh
Perynauna oGMeHHBIX TIPO-
IIECCOB

Peryasuma GyHKUNIt
WIHTOBUIHOI XKencabt

CTHMYITALINAS poCTa MOJIOY-
HBIX KEIE3 M CeKPeitui
MOJIOKA

CHHTE3 MenaldnHa, N r-
MEeHTAIIHA KOXW

¥ XeHIIHH: CTHMYAALHA
OBOTEHERM, CEKDPelHa
ICTPOTCHOB H OBYASIUMUI

Y MYACIHH: CTHMYIALNA
cnepMaToreHesa, Bblaese-
HHe NONOBLIX rOPMOHOB

VY XeHUWHH: CTHMYJIELHSA
OBy UMM, obpazoBatine
KeATOrO TeNa, CeKpeuus
TIONOBLIX FOPMOHOB

Y MYXUYMH. CTUMYSEIHA
byHKURIA HHTEpCTHUN-
ANbHBIX SHIOKPHHOLHTOB

Perynsung cekpeurH rop-
MOHOB KOPBI HAXTOYEYHH-
KOB

CoKpaleHHe MaTKH, YCH-
JieHHe TOHYCa THaaKoH
MYCKYNATYPhbl

BcacoiaHHe BOOE B IogeY-
HBIX KaHaAbLAX, TIOBLILIS-

HAE¢ KPOBIHOTO AABMEHNS
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[Tpodondcenue mabtauys

Keness BHYTPEHHER
CEKpeTMH

BrigensieMBic TOPMOHEL

HeficTeye

HluToRMONAd Keae3a

MapawproBuaHbe
Xene3bl

[MankpeatuyecKne
OCTPORKH NIOIKEAY-
JOMHON Xemesrl

HaanoyeyHHky
Kopa

MO3ropQS BCL2C-
CTBO

AraHukH

XenAToe TEhO

CeMeHHHKH (2K H)

THPOKCHH, TPHHOLTHPO-
HUH, HonocoaepXawmue
TTHKOTPOTEHHH!
TApecKanbLHTOHNH

Mapatropmon

Wncynun, TmoKarou

I'napokoprtHicH

ANBAOCTEPOH

AHIpOreHEI

AJgpeHanuH,
HOpPAJpPEHATHE

DcTpagHoN 3CTpoH

Ilporecrepon

TecToCTEpOH

CTUMyNAIIS pocTa, YMCT-
BEHHOIro W QPHIMIECKOrO
PA3BKTHA

Perynauys o6MeHa Kalib-

uuA u pocopa

Perynsauma obMeHa kaib-

umA u docdopa

Perynauuns obmena yrae-
BOLOB

Peryraums oGMeHa yriae-
BOJOB, GENKOB, XKHUPOB

Perynaimsa BogHo-conieso-
T0 H MUHEPAABHOTO PABHO-
BeCHs

CM.TOPMOH B NOJIOBLIX
Henes3

Crumynauus ofMeHa
BelLecTB, RTHAHHE HA
COCYABl, cepaue

Paseuriie monoBeix opra-
HOB, BTOPHYHBIX MOOBMX
NPH3HAKOB, IIONOBOE NO-
BEJiEHHE

NoarotoBka ciiM3HcTOH
oBONOUKN K HMITNTAHTALHH
aapoauiua. HopmaneHoe
NPoTeKaHHe GepeMEHHOCTH

PaserTie nonosKX opra-
HOB, BTOPHYHEIX NONOBIX
MIPH3HAKOB, TIOAOBOS

NOBCACHHE

Cmepoudnvie (aunudnvie) 20pMons: ARNSOTCH TPOUIBOAHBIMH XO-
nectepnHa. K creponaHbM ropMOHaM OTHOCATCA: KOPTHKOCTEPOH, KOP-
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TU3071, anbJIOCTEPOH, NMPOTeCTHHDLI, 3CTPATHOM, 3CTPOH, TECTOCTEPOH
Y TIPOM3BORHBIE ApaxuIoHOBOMH KMCHOThL. JI71 CTepOMAHBIX TOPMOHOB
xapaktepHa ruapodobHocTe. OHM XOpOIlO TIPOXOMAT YEPE3 KACTOY-
Hy1l0 MeMGpaHy, nonafas OecnpenarTCTBEHHO B APYTHE Cpefibl Opra-
Hu3Ma. B KpOBH MM HEOGXOAMMMBI CTIELIMANbHbBIC TEPEHOCUMKH, TaK KakK
OHM HEpacTBOPHMEI B KpoBh. K rpynne ropMoHOB aMUHOKHUCTOTHORO
MTPOMCXOXKAEHHS OTHOCATCA AApCHATHH, HOPalpCHaNHH, THPOKCHH,
TpritoaTHpoHHUH. H3 3TOM rpynTisl rOPMOHOB TONLKO TUPSOUAHBIE TOP-
MOHBI CIIOCOOHBI MPOXOANTD Yepe3 MEMOpPaHbl KJETOK.

Mexanuim deiicmeus zopmonoe. HauaJbHBIM 3TaNoOM AEHCTBHS TOp-
MOHA SIBJIRETCS €ro B3aMMOACKCTSHE ¢ pellenTopaMH Knetox. FopMo-

_ HaNbHbIE PEUENTOPbI MOTYT PacrofiaraThest Ha MeMOpaHaX KACTOK-Mu-

LICHEil, a TAKXE BHYTPH KIEeTOK. BHYTPUKIIETOUHBIE PEIENTOPD] CIYXAT
JUISL BOCTIPHATHS CTEPOHAHBIX FTOPMOHOB: THOKOKOPTHKONIOB, MAHE-
pANIOKOPTHIKOMIOSB, 3CTPOTCHOB, aHAPOreHOB, 3 TAKXe THPEOHIHBIX
FOPMOHOB (TMPOKCHHA, TPHHOATUPORHHA). PeLienTopEI, PacTioNoXeH-
HbIE Ha KIETOYHBIX MeMOpaHaXx (TL1a3MaTHYECKHUE PELENITOPhI), XapaK-
TepHST JU1d GEJIKOBHX rOPMOHOB: THPEOTPOTTHHIX FTOPMOHOB, POLINKY-
JOCTUMYIHPYIOLLHX, MOTEHHUSKPYIOLINK, COMATOTPOMNHLIX TOPMOHOB.
[opMOHANBHBIE PELETTOPbi 0GAANAI0T BEICOKHM CPOACTEOM W M30H-
PATENBHOCTDLIO K FopMoHaM. CBA3LIBAHHE TOPMOHA € PELIENTOPOM 5B~
naercs o6s3aTe/bHBIM YCAOBHEM TPOsBIeHNA QPU3MONOTHYECKOTD 3p-
{peKTa TOpMOHa.

Pezyanuus cexpeuuyu 20pmonos, CyLICCTBYET TOPMOHA/IbHAA, HEPBHAS
PErYASLIAH CEKPELMM TOPMOHOB M PErYNALKA 1O THIY OGPATHOH OT-
puuateasHoH cBA3H. ['opMOHaILHAA PETYAALHS OCYIUECTBAAETCS Fop-
MOHAMM TUIIOTANIAMyCa W SNHUTATaMyca. B MenKux HeHpOCEeKpeTOPHBIX
KJIETKaX THIOTANIaMyca [IPOMCXOAUT BHPaboTKa MENTHAHLIX FOPMO-
HOB: 1uGepuHOB (KOPTHKOAMGEPUH, THPONNGEPHH, TOHANONUOCPHH,
MeTaHOAUMGEPHH, NPORAKTONHOCPHH, COMATOAMBCPHH) K CTaTUHOB
(COMATOCTATHH, MEJIAHOCTATHH M TIPONaKTHH). [OpMOHEI Yepe3 BO-
POTHBIC BEHb MHTIOPH3a NOTAAAIOT H3 TMITOTAIAMYCA K CBOMM KIET-
KaM-MHLIEHIM aneHorumodH3a, YCUIHUBas (IMOEpHHEBL) WIH TOPMO-
151 (CTATUHEL) NPOOYKLHMIO COOTBETCTBYIOMIMX rOPMOHOB. ['OpMOHHL,
BhIpaGaThiBacMble MUHEATOLMTAMH 3NMHUDN3A, MOTYIUPYIOT GYHKUHK
HATMOYSYHMKOB, HIUTOBHMIHON Xele3bl M NOJ0BLIX XKeNes.

Perynsuusi ceKpelnH TOPMOHOB € YJACTHEM CTPYKTYP UEHTPANBHOM
HEPBHOM CHICTEMBI OCYIHECTBAACTCA CHMIATHYECKOH M apacHMIaTH-
JecKol HepBHBLIMH cucteMaMi. Hanpumep, akTeanmst CUMITATHYECKOH
HEPBHOM CHCTEMbl NOBBILACT NPOAYKIMIO AAPSHANIMHA B MO3rOBOM Be-
WIECTBE HAAMIOYCYHHKOB, OMOLMOHANBHBIC BO3ACHCTBHS Yepe3 CTPYKTY-
pbl TAMOMYECKOI CHCTEMB TAKKE CYLICCTBCHHO BIWSIOT HA NEATCNb-
HOCTb KJIETOK, MPOAYLIHPYIOUIMX TOPMOHBI. PeryJisiunA cekpeUuy
FOPMOHOB OCYLUECTBIAETCA W MO THITY 00paTHOH OTPHLIATEABHON CBSI-
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fIpodoascenue madauyn

XKeneswl BHYTpeHHEH
CeKpeLHy

Bunenaempie repMOHbE

JeiicTane

MlurosnnHas Xenesa

IMapamuToBHALIEC
XeJe3bl

Tlaukpearnueckne

OCTPOBKH MOIKETY-
AOYHOHR Xenesn:

HaonoueuHuxku

Kopa

MOSTOBOE Bellie-
CTBO

Swrauku

XKCIATOE TENO

CeMeHHUKH (SMUKH)

Tvpoxcnu, TpHiionTHpo-
HHH, HoRcopepxamue
CAHKOMPOTEHH L
THPEOKaABIMTOHKHH
IMapatropmoH

HHCYNHE, TAKKAINOH

FUApOKOPTHIOH

AnbprocTepoH

ARnporeHo

AdpeHanun,
HOpaZpeHaIHH

SeTpanyon 3¢TpoH

IMporecrepon

TecrocTepoH

CTUMYNALIMA pocTa, YMCT-
BEHHOTO H PHIHIECKOTO
DAZBHTHS

Perynsitus obMeHa Kanb-

s u gpoctopa

Perynsns obmeHa Kanb-

una 1 ochopa

Perynauus ooMeHa yrie-
BOJIOB

Perynauns oGMena yrne-
BOgOB, BCNKOB, XNpOB
Perynsaunsa sogHo-coneso-

T'0 H MUHCDANTBHOMC paBHO-
BECHA

CM.I"ODMOH Bl NOAOBHIX
KEne3

CruMmynauus ooMeHa
BCIIECTB, HIHAHWE Ha
CoCyabl, cepaue

PaseuTHe mONMOBRIX Opra-

HOB, BTOPHYHBIX OMOBBIX
NIPH3HAKOB, [TOOBOS FO-
BEAICHHE

MoaroToBKa CAMINCTOMN
O00/IOMKH K MMIDIAHTAHHA
sapoawinia. Hopmannsoe
npoTeKaHHe GepeMeNHOCTH

Pa3BHTHE NOAOBKX Opra-
HOB, BTOPHYHBIX OIOBHIX
NPH3HAKOR, MOTOBOE

MOBEOCHHE

Cmepoudnvie (sunuonsie) :0pmorts ABITIOTCH IPOMIBOAHMMH XO-
Jecrepuna. K CTepOHIHBIM FOPMOHAM OTHOCATCA: KOPTHKOCTEPOH, KOp-
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TH307, ANBAOCTEPOH, MPOTECTHHBL, ICTPASHON, 3CTPOH, TECTOCTEPOH
M [IPOV3BOAKKIE APAXHIOHOBOM KUCTOTEL [T CTEPOMAHBIX TOPMOHOB
XapakTepHa ruapodobHOCTE. OHH XOPOILIO MPOXOAST Yepe3 KIETOY-
dyio MeMOpaHy, nonagas GeCnpensaTCTBEHHO B APYTHE Cpellbl Opra-
HU3MA. B XpoBH KM HeOOXOMHMBI CTICHMATBHbIE TIEPEHOCHMKH, TAK KaK
OHU HepacTBOPUMH B KpoBH. K rpyiiie ropMOHOB aMHHOKHCAOTHOrO
APOKCXOXACHNA OTHOCATCA AAPEHANWH, HOPAIPEHAIUH, THPOKCHH,
TPHIOATHPOHMH. M3 310l rpynnpl ropMOHOB TONMBKO THPCOWAHLIC TOP-
MOHBI CLIOCOBHHI TEPOXOZNTDL Yepe3 MeMOpaHbl KIETOK.

Mexanuzm deticmeusn 2opmonos. HaduanbHsIM 3TaMoM AeHCTBUA rop-
MOHA SBASETCS €ro B3avMOoAeHCTBIE ¢ peLenTopaMy KieTok. Fopmo-

_ HasbHBIC PEUENTOPH. MOTYT pacrionaratbhCda Ha MemﬁpaHax KIETOK-MH-

leHel, a TAKXKe BHYTPH K1eTOK. BHYTPUKITETOYHEBIC PpEUCIITOPH CAYXAT
A1 BOCIIPHATHSA CTEPOUAHBIX TOPMOHOB: TNIOKOKOPTAKOKAOB, MHHE-
PATOKOPTHKOMIOB, 3CTPOTEHOB, aHAPOTEHOB, & TAKXe THPEOWIHBIX
TOPMOHOB (THPOXCHHA, TPHIHOXTUPOHHHA). PeLenTopEI, PACTIONOXEH -
Hbie Ha KJIETOUHBIX MeMOpaHax (N1a3MaTHYeCKUe PelenTophl), Xapak-
TepHBI A1 GEIKOBHIX FTOPMOHOB: THPEOTPONTHBIX FTOPMOHOB, DOIINKY-
JAOCTHMYNHPYIOWIHX, NIOTEHHU3HPYIOUIHX, COMATOTPONHAIX TOPMOHOB.
FopMOHanbHBIE PeLENTOPH 061aA3I0T BLICOKHM CPOACTBOM W H3OH-
PATENBHOCTEIO K FopMoHaM. CBA3LIBAHHE TOPMOHA C PELIETITOPOM AB-
ASIeTCH 06A3aTSILHLIM YCAOBHEM MPOABIEHHKS (DU3HONOFHYECKOTO -
deKTa rOpMOHA.

Peayasuus cexpeyuy 20pmoinos. CyLIeCTBYET FOPMOHA/IbHASA, HEPBHAH
PEryIAUBN CEKPELIMY TOPMOHOB M PCIYAALIMA NG THILY OGpaTHOH OT-
pULATe bR CBA3H. TOPMOHANbHAA PETYIALMS OCYILECTBAACTCA IOp-
MOHAMU THUIOTalaMyca 1 3MHTaNaMyca. B MenKux HelpoceKpeTOpHbIX
KNETKaxX MMIOTANaMyca NPOoNCXoauT BEIPaloTKa MENTHAHLIX FOPMO-
HOB: NUGEPUHOB (KOPTUKOJINGEPHH, THPONNGEPHH, TOHANONUOCPHH,
MEJaHONMOEpHH, NPOAAKTONHOSPHH, COMATONMGEPUH) U CTATHHOB
{COMATOCTATHH, MENAHOCTATUH M TIPONAaKTHH). T'OpMOHBI Yepes3 BO-
POTHBIE BeHb rHNOghN3a NONAAAIOT U3 FTHIIOTANTAMYCa K CBOMM KJIET-
KaM-MHYllIeHAM aaeHorunohmsa, yCHIUBas (JIMOEpHHBI) HIH TOPMO-
39 (CTATMHbLI) NPOAYKLUMIO COOTBETCTBYIOUIMX FOPMOHOB. ['OpMOHEI,
sbipabaThiBacMble TTMHEATOLIMTAMH STHGDA3A, MOAYIHPYIOT byHknu
HARMIOYEYHHKOB, LIKTORKIHON XeNneawl U NOJ0BLX XKenes.

PeryasilMs ceKPeltHd TOPMOHOB ¢ YIaCTHEM CTPYKTYP UEHTPANBHOM
HEpPBHOH CHCTEMBI OCYIHECTBAACTCA CHMIATHYECKOH W MapacHMIaTH-
vHecKol HEpBHBIMY cHcTeMamu. Hanpumep, aKTHBaIMs CUMITATHIECKOH
HEPBROI CHCTEMBI HMOBbILIAET MIPORYKIMIO AlPSHANIMHA B MO3TOBOM BE-
LIECTBE HAZFOYEYHHKOB, DIMOLMOHANBHBIC BO3ACHCTBHA HepPe3 CTPYKTY-
PH JIMMOHYECKOH CHCTEMBL TAKXKE CYLUECTBEHHO BIMSIOT HA ACATENb-
HOCTb KJIETOK, MPOAYLHPYIOLIMX TOPMOHB. Peryisiuna cexpeuwu
TOPMOHOB OCYILECTRISETCS H TIO THITY 00paTHOI OTPUILATENbHOM CBsI-
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3x. Hanpumep, npoyxums THPEOMAHHX TOPMOHOB IMTOBHAHON Xe-
JIE3BI PETYAMPYETCA THPOMMOESPHHOM THIIOTaNaMyca., BosdeiicTBya Ha
aleHOTHNO(HU3, TRPOINGEPHH BHI3HIBAET B HEM TPOAYKLHIO THPEOT-
POIIHOTC TOopMOHA. THPEOTPOTHELIH TOPMOH YCHAMBAET MPOAYKIHIO
TUPEOHIHEIX TOPMOHOB IMTOBMAHOH Xene3nl. LInpxynupyst B XpoBH,
THPEOWIHLIE TOPMOHHB BO3IEHCTRYIOT HA THIIOTANIAMYC M aJeHOTHIO-
¢us. [Tpy BHICOXOM YPOBHE THPEOUIHHX FOPMOHOB B KPOBH OHH TOD-
MO3ST CHHTE3 THPONHOSPHHA H TUPOTPOIIHOTO FOPMOHA.
CyiuecTByioT BapHaHTH U MONOXHTENLHOM 00paTHO# cBa3H. Ha-

NpHUMep, TOBLILICHHE IPOAYKIMH 3CTPOTSHOB YCHITMBAET NPONYKLIAIO
JIIOTEMHH3HPYIOLLErO TOPMOHA.

KIIACCU®UKALIMSA, CTPOEHHUE U OYHKIIUHN
XEJIE3 BHYTPEHHEN CEKPEIIMH

DHAOKPUHHbBIE XENEIH 9YENOBEKAa HEBEJIMKH HO pasMepam. OHM
0BHITLHO CHAOXEHB KPOBEHOCHHMH coCyaMH. KPoBk MPHHOCHT K HUM
HEOOXOAMMBIH «CTPOMTENBHBIA MATEPHANI» H YHOCHT ropMoHHL, K 9H-
HOKPUHHEIM XeJe3aM TIONXOAAT BOJIOKHA BEreTATHBHOMN HEPBHOW CH-
CTEMBI,

XKene3sl BHYTPEHHEH CEKPELIMH, A TAKXE OJHHOTHbIC SHIOKPHH-
HBIC KJIETKH, pacCeHHbe 110 Pa3HHM OPraHAM M TKaHSAM, HMEIOT
pasn4HOe NMPOMCXOXICHHE, HEOAWHAKOBOE CTpoeHHe. ONHAKO BCe
OHH YJACTBYIOT B OOMEHHBIX NPOLECCAX, B TYMOPANBHOM PerysiiuH
XKHM3HCHHO BAXHBIX Npoueccos. [103ToMy TaxHe XeNessl OOBeIHHEHBI
N0 GYHKITHOHATLHBIM TIPH3HAKAM B €IMHBII 3HIOKPUHHBLA annapar
(puc. 77).

XKeness! BHYyTpeHHEN CEKPCHHM TOAPAINENTIOT HA 3ABHCHMBIE W
He3aBHcuMBIE OT PyHkImit runodusa. K xenezam, 3aBUCHMBIM OT I'H-
NohH3a, OTHOCAT WHTOBMAHYIO Xene3y, KOPKOBOE BEILECTBO HAANO-
YEYHHKOB, nonoere Xeaesw. He 3aBucar o1 runodpusa okonommuro-
BUAHBIC XKene3bl, MAHKPeaTHYECKHE OCTPOBKH (OCTPOBKH JlarrepraHca)
TO/LKENYAOTHOM Xelesbl, MO3TOBOS BELUESCTBO HANMOYCYHUKOB, Na-
paraumivH. K Xene3aM BHyTpeHHe#H CeXpeliMM OTHOCAT Takxke IIHIL-
KOBHJIHOE Teno (3MMdH3) H ONHHOYHEIE FOPMOHOOOpa3yomue KieT-
Ko (muddy3Has SHIOKpHHHAA CHCTEMa),

I'anodu3, ropMons! rumogusa

I'mnogus — 510 Xenes3a pasmMepoM 10—15 MM, ee macca 0,5—0,7 r.
PacnonoxeH riunodu3s B runodu3apHoil IMKe TYPELIKOro ceana KaH-
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HOBMAHOM KOCTH. BopoHka coegnHA~
eT runodus ¢ rumoranamycoM. I'm-
noohu3 KOOpIHHHpYeT GYyHXKIMR
MHOTHX EpPYTHX SHAOKPHHHBIX Op-
raHos. KpoMe 3Toro, ranodus i aHa-
TOMUYECKH, W PYHKIHOHANBHO
TECHO CBA3AH ¢ FHIIOTANAMYCOM, pe-
TYAHPYVIOWIHM MHOTHE XHU3IHEHHO
BaXHbIe QPYHKLHU.

Y runodH3a BRISISIOT TPH AIHY —
TepeaHIO, CPEARIOD (MPOMEXyTOY-
HYIO) M 3aAHION, UMEICIHE PA3THY-
HOe MPONCXOXAeHHe B cTpoeHue. Tle-
PeIHAS M CPeaHss 10K OOBeAUHEHbI
o4, OGHIAM HA3BAHHEM <«AREHOTHIO-
1) k2

Hepednan doss 0Opa3oBaHa SNHTE-
JHMATBHLIMH KEJIe3HCTBIMH KJIETKaMH
(ageHOLHTaMH), KOTOpEIE OGpPa3yloT
TaxH (nepekaaguHb), Mexay aTHMH
TAXAMK pacnojaraircs LINpOKHE
KpOBEHOCHBIe Kamwuapet. Knetku
XKeJIe3UCThIX TAXKEH paxIndalorca no
CBOEMY CTPOSHHIO M GYHKLUMAM, OXHH
KJIEeTKH (COMATOTPONOLMTH) BHpa-
0aTHBAIOT TOPMOH poOCTa, OPYTHE
(MAMMOTpPOTIOLMTE) — MNPONAKTHH.
I'oOHaAOTPOMOLUHUTH TIPOAYUHUDPYIOT

OJLAUTP . MOILHTRI CEK-
g)e'rﬂp)wl? mgmommmon- Puc. 77. FlonoxeHne SHIOKPHH-
HBIE IHAOKPHHOLUTEI ancHOTHNOMH-  HEBIX Xene3 B Tene HeNoBeKa:
32 (KOPTHKOTPOIIOUHTH) BhiAeAioT | — rumodmsn 3nm-bna, 2 — mapa-
alpeHOKOPTHKOTPOMHBIA TOPMOH IWATOBHIHAS Xenesa; 3 — MTORME-
(AKTT), win KOPTHKOTPOIMH. Haa Xenesa; 4 — HALMIOHENHHKH;

Ipomexcymounas sacme rvniopn- 5 — MAHKPEATHIECKIE OTPOCTKH;
3a paciooXeHa B BHAE y3Koii Mojoc- 6 — ARYHHK; 7 — AUYKO
KM MEXAY IMaBHOH (BHCTANBHOMN)

YacThIO NepeaHeti 40K ¥ 3aaKeli (HepBHO#) Aoneii. DHIOKPUHOUMTHI
NPOMEXYTOYHOMN YacT! CUHTESUPYIOT MEJIAHOLIMTOTPOITHH, BITHSIORIMI
HAa OOMeH MMMTMEeHTa MeNaHHHA, A TAKKe NOpMOH JMHITOTPOIHH, CTH-
’ i XxupoBoii 0OMEH.

Myﬁ%ﬁﬁoﬁmpygomaﬂ ¢dbyuxuug scero ramodusa, B TOM YdCie H
ero nepelHeit AOMH, HAXOAMTCA TIOA KOHTPOJeM THIIOTalaMyca npo-
MeXyToYHoro Mosra. HelipocekpeT M3 HEpBHBIX KJIETOK IBIIOTAIaMYCa
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N0 TAK HAa3LIBAGMBIM BOPOTHHIM BeHaM IUodH3a OCTYIAeT B aZeHO-
rHunodus, rae BAMAET HA €ro QPYHKLIMM,

Jadnan doas renodUsa He CHHTEINPYET FOPMOHOB. B 3TOH RoNE
BBIAENAIOTCA B XPOBb GHONOTHYECKH aKTHBHBIE BELIECTBA (TOPMOHEL),
KOTOpbIe 06pasyloTcsi B HeHpOCEKPEeTOPHBIX SAPAX IHNOTANaMyca W
NOCTYNAIOT B rufio¢H3 MO HEPBHEM BONOKHAM 2UNOmaramo-2unogu-
3apnoeo mpaxma. TOpMOHDBI OKCHTOLIMH M BA3ONIPECCHH (aHTUIMYpE-
THYECKHI TOPMOH) BHPabaTEIBAIOTCA HEHPOCEKPETOPHBIMH KIETKA-
MU sIep THIoTanaMyca. BasonpeccHH, win aHTHOIMYpeTHYeCKMit
ropmon (AIlN), cnioco6eTByer BeackiBaHmio (peaGeopOLUun) BOAb H3
MepeHYHON MOYH B KaHanbuax HedpoHos nodek. IIpu HemocTaTke
Ba30TIPECCHHA B CBA3M ¢ HapYHIEHHeM HelipocekpeTopHoil GdyHKumnH
Adep TMIIOTANIAMYCa WIH CHHXeHHeM (GYHKUMM 3aaHell DoAM THNO-
(H3a U3 OPraHH3MA BEIBOIMTCS OYEHB OOJbIIOE KONUYECTEO HE CO-
NepXalleil caxapa MOYM, BO3HHKAST CHTBHAA RKAXKIA. DTO COCTOSTHHE
Ha3bIBAIOT HeCaXapHEIM MOYeH3HYpeHHeM. Oxcuronut (OKC) cti-
MYJIMPYET COKpaLiCcHHEe MHOMETPHUS (INankoit MYCKYAATYphl MATKH)
B NIepHOJ, POAOB.

T'rnodus He TONBKO CHHTE3UPYET M BRITEAACT B KPOBL MHOTOUMC-
JIEHHBIC TOPMOHEL. TIpH YMaCTUM 3THX rOpMOHOB OH PEryTHpyeT BHYT-
PHCEKPETOPHYIO AKTHBHOCTh JAPYTHX XeJie3 BHYTPCHHEN CEKpeliuH,
BJIMAET Ha Pa3TU4YHBIe OOMEHHBIE NPoleCChl B OpraHuame (puc. 78).
B cBasn ¢ perynmupyroweit poasio FOPMOHOB THIIO(HH3A HX HA3BIBAIOT
TPORHBIMH FOPMOHAMHE (OT Iped. trophe B KOHIIE €/10BA — NMATAHHE).
Tak, comamomponnwii 2opmon eunogusa comamomponun (CTD) ctH-
MYJHPYET POCT, BIWSAET Ha GeKOBHY, YraeBOIHLIN H XMpPOBOIT 06~
MeH. [1pu H3GHTOYHOH TPOAYKLIMH STOTO FTOPMOHA YCHITHBAETCA POCT
yenoBexa. M3BeCTHRI QIyIaH IMIAHTH3MA, KOTIA POCT YeoBeKa 10C-
Turaer 2,5 M. HemocTaTox coMaroTponHoro ropMona B paHHeM geT-
CTBC 3aMEINACT POCT YENOBEKA, OH ocTaeTcd KapimkoM. nuHa Tena
JesoBeKa meHee 125 cM paccMaTpuBaeTcs Kak KapnukoBocTs. ITpu Ta-
Ko# THTIOGHU3aPHOMN HEAOCTATOYHOCTH COXPAHAIOTCA HOPMATBHLIE MPO-
HOPLIHH TEAa M HOPMAJIbHOE Pa3sBHUTHE ICHXHKH.

I'nnodyskuma runodusa y B3pociusix moaeh BegeT K MTYGOKAM
HapyLIeHHAM O€JIKOBOTO, YIJICBOAHOIO, XHPOBOro 0OMeHa WK K 06~
eMy (rHnodu3apHOMY) OXWPEHMIO, WIH K CHILHOMY TOXYIaHMIO
(ramodm3apHas kaxekcus). TmnepdyHkuus runodusa y B3pochsix
NofeH, KOTAA POCT YXe NPEeKpaTICH, BEAeT K YBEIMIEHHIO OTAECb-
HEIX 4acTel Tea. Pe3ko yBENHYHBAIOTCA B pa3Mepax KHCTH PyK, CTONBI
HOI, HUXHAA YeJKOCTh, U3MeHsAeTca oIk nura. Takoe cocTosHMe
HA3HBAKOT aKkpoMeranmneit.

Toradomponnwe zopmonsi zunodusa (Goraurytocmumyaupyiouguic —
bONTUTPOTIHH, AIOMEURU3UPYIOWUI — TOTPOTIMH, AGKMOLEHHI — TIPO-
NaKTHR) CTAMYAHPYIOT (PYHKLHH OSIOBLIX Xenes. Possumponun (PCT)
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Puc. 78. B3aMOBIMAHHA OPTAHOB MHITOTAIAMO-THNOPH3aPHOH CHCTEMBL!

1 — ameHorHmodgms (NepenHas xoAd runodAza) ¢ BTOPHYHON reMOKaIHI-

JApHOH ceThio; 2 — BOPOTHAA BeHA runodusa; 3 — rybepanbHan 4acTk AACHO-

ruriohusa; 4 — CPeINHHOE BOBHILEHHE C MEPBHYHON KAIMILIAPHON CETHIO;

§ —- HeHpOCeKperopHbie SyIpa rMmoTanamyca; 6 — rHMoTaNamMo-THodu3ap-

HBI#t TPaKT; 7 — BOPOHKA rEmodH3a; § — samuda goast runodusa (Hewporu-
nodus); 9 — NPOMEXYTOUHsIA (CpeAHAA) doAA THNOdH3a.

TopMoHb! TunodN3a ¥ HanpaBieHHe NX neﬁcrn;iuale ponar

' — auTHauypeTHyeckuii ropMoH, OKC — okcHTouMH, — 1 -

l:u’[:'{, TTI — tvporpormn, ®CI — domurponuH, JII' — morpormus, AKTT —
anpeHoKopTHKoTponHelK ropmoH, CTTT — coMaToTporHH
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BAMACT HA PA3BHTHE M CO3PEBaHHE B AHYHMKAX DOJLTHKYIIOB, a B MyX-
CKOM OpTaHu3Me — Ha 00pa3oBaHKe CIIEPMATO30MAOB H PA3BHTHE Mpe-
craTeNbHOH Keneswt. Jiomponun (JIT) CTUMYNIMpPYET B SHMHHKAX H V-
KaX QYHKUMH SHIAOKPUHOLKTOB (BHYTPHCEKPETOPHEIX KIETOK) M
CEKPELIIO MMH IIOJIOBRIX TOPDMOHOB (3CTPOreHOB, aHIPOTeHOB). I1po-
JMAKTHUH CTUMYJHPYET NPOAYKIHIO IIPOTECTEPOHA B XEITOM TENe sSTHY-
HWKA 1 JAKTalLHIO (TIPOOYKUHIO MOIOKA). Adperoxopmuxomponuvili 20p-
Mmon (AKTT, MnH KOpTHKOTPONIHH) CTUMYJIMPYET GYHKUMM KIETOK
KODKOBOTO BEMISCTB2 HAINOYEYHWKOB, BBIIEJACHME KOPTHKOCTEpOM-
08B, Cexpeunsa U cTuMmyasuus aeiicteust AKTT ycunnsaetces npu pas-
JIMSHBIX NOBLILIEHHEIX SMOUHOHANBHHY COCTORHUAX {NIPH cTpecce).

Tupeomponnutii 2opmon (THpeoTponiud — TTT) cTHMYIHPYET PYHK-
UMK IIHTOBHAHON Xeneswl, ceKpeuuo ee ropMoHoOB. [IpH aelicTBun
THPEOTPONTHOTO TOPMOHA YBEJIMYMBAETCH CEKPETOPHaA aKTHBHOCThL
LETOBHAHOM Xeme3pl. CeKpeLlis THPEOTPOITHOTO TOPMOHA 3aBUCHT OT
YPOBHsL COAEPXRAHMA B KPOBH MOPMOHOB MIMTOBUEHOMN Xxenesw. [Tpu
TIOBLILICHHHA B KPOBH KOTHYECTBA TOPMOHOB LUMTOBHIHON XKEIe3bl Mpo-
AYKUHA THPEOTPOIIHOTO ropMoHa B rHmodu3e ymeubmraetcs. Ilpu
YMEHBILICHHOM CONSPXKAHWH B KPOBM THPOKCHHA W APYTHX TOPMOHOB
LUHTOBHAHON XKeNne3bl CEKPSLHA THPSOTPOIINHA YCHIMBaeTeR. Takum
00pa3oM, B3aHMOOTHOIIEHHSA THIIOMH32 U INHTOBUAHOMN Kele3nl CTPO-
ATCA N0 OPHHIUITY o0paTHOM CBA3H.

IH@roBRaARAad Xeje3a

ILEsToBRANAN XKele3a PACTIONOXLHA B iepeaHed 061acTy men Bre-
PEOH ropTaH! U BEpXHUX XpAIEH TPaxeH. ¥ IINTOBUIHOM XKoie3sl pa3-
NVYAIOT dée dosu M nepeweex. Macca XKexesbi ¥ B3pOCAOTO YeNOBEKa
cocTagageT 20—30 r. CHapyx# WHMTOBHAHAA XKEje3a TTOKPHITA COCIH-
HHTENLHOTKAHHON Kancynoi, KOTopasa KOBOJABHO IVIOTHO CPallgHa ¢
TOPTaHBIO, MOSTOMY LUMTOBHAHAA XKeae3a 00MaJacT TIONBMXHOCTBHIO
(BMecTe ¢ Topransio). [TapeHxuma Xeneas COCTOHT H3 JONeEK, KOTo-
poie 06pa3oBaHn Qossuxyaamu. CTEHKH GONTHKYNIOB NpPeICTABNCHbE
OIHHM CHIOEM mupoyumoe — CeXpeTopHHX IHAOKPUHODNTOB. Kaxauii
(omnHKyT ONNETaeT IycTas ceTh XPOBEHOCHBIX KaMMAAApoB (puc. 79).
B monoctH QoTMKYIOB CONEPKHTCS IVCTOH BA3KME KO/UOHA WHTO-
BUIHOH XeNe3bl — NPOAYKT CeKPEHHU THPOLNTOR. THPOLNTRE CeKXpe-
THPYIOT TOPMOHH, Oorarsie HOJOM — THPOKCHMH W TPHHOATHPOHMH,
KOTOp&IE B COBOKYITHOCTH Ha3BBAOTCH THPEOTNOOYMHHOM. DTH rop-
MOHH CTHMY/IMPYIOT OKHCIIHTENLHEIE MPOLECCHT B KJAETKAX OpraHH3Ma.
TOpMOHEI HIHTOBHIHOM Xee3bl BIHAIOT Ha GeJKOBHI, YrAeBOAHBIH,
XKHUPOBOH, BOOHHIH M MHHEpAJbHHI 00MeH, HAa pOCT, pa3BHTHE H

AnddepeHUHPOBKY TKAHEH.
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Pue. 79. Ctpoenne GbOLTHKYNOR IKHTOBHAHOMN Keneshl
(no 10.1. Adanacsesy H E.®. KoToBCKOMY):
| — KpoBeHOCHLE KamHUAphl; 2 — donamkyn; 3 — aprepus; 4 — xenesn-
CTad KAETKA; 5 — KPOBEHOCHHI COCYN; 6 — KOJNOMA, CogepKaliuit ropmMo-
Hbl [LHTOBUAHOH XKene3bl

[Tpm youneHun GYHKOMHM WUTOBUAHOM XKee3bl U NOBLIIIEHHOM
colepXaHHH ¢ FOPMOHOB B KPOBHM GobIIIE PacxolyeTcst GeNKoB, XUPOB
¥ yraesonoB. Yenosek norpebader Gonblie nNULLK U B TO Xe BpoMd
OBICTDO XYIEeT.

TloBbilIcHHAsA B CBA3M € THM TpaTa SHEPrHM BeaeT K GoicTpoit
YTOMJLIGMOCTH M HCTOLIEHHIO OPTaHH3Ma. YcToHuuBad T nepdyHKUAL
WHTOBMAHOM Xee3bl (THITEPTHPEO3) NPHBOIMT K 3abonesaHuio, No-
AYYMBIIEMY Ha3BaHHe «GasenoBa GONe3Hb». Y UCNOBEKa YBENNIHBAIOT-
ol pasMepH TUTOBUIHOMN Xee3bl, MOABNAETCA «300> (MPUITYXNOCTh B
nepeaHei 061aCTH 1ieH), yuamaerea cepauebuenue, MOABIRIOTCA pa3-
APAXKHTENBHOCTE, MOTIHUBOCTh, BeCCONHHLA.

[pn noHsXeHHON (PYHKIMH IWHTOBUIHON XKENE3bI (rnnotTupeo-
3e) y JeTeit sagepxusaercd (pUIMYECKOE, NCHXAUYECKOE PA3BUTHE,
CHIXKAIOTCA YMCTBEHHBIE CNIOCOOHOCTH. 3alepXUBAETCA MTON0BOE CO-
spepaHue. ¥ B3pOCBIX JIIOAEH MHTIOTHPE03 BENET K TLXKEIOMY 3abGone-
BAHHIO — MHKceaeme. TIpH 9TOM HMRIOTCA BHICTpad yToMaaeMocCTh,
COHIMBOCTb, TOABNAIOTCA CYXOCTb KOXH, IOMKOCTb HOrTed. Jinuo cra-
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HOBHTCS OIYTJIOBATHIM M3-3a OTEKA MOJKOXHOM KieTyaTki. OTeUHOCTh
pactpocTpaHseTcs U Ha Jpyrue 4acTu Tesa. ’

B MecTHOCTSIX, [Jie Boja, muina OeHbl HoA0M, BXOAAILMM B COCTaB
FOPMOHOB ILIMTOBM/IHOI JKeJIe3bl, Pa3BUBACTCs 3a00JIEBaHHE, KOTOPOE
HA3BIBAETCH SHAEMUYECKUM 3000M. [Tpy 5TOM NPOMCXOANT paspacta-
HHe TKaHeil IIMTOBHIHOM Xejle3bl, B CBA3M € YeM Ha 1ee BUIHA yBC-
TMYeHHAs IMHTOBMIHAS Keje3a («300»). OnHaKo MPOAYKLMSI TOPMO-
HOB He BO3PACTAeT, TaK KaK M3-3a HEJI0CTaTKa O/l CUHTE3 THPOKCHHA,
TPUIOATUPOHIMHA YMEHbLIAETCs. ¥ TakuxX 60JIbHbIX HabawoaaeTcs co-
CTOSIHME, XapaKTepHOoe Ui TMIOTHPEOo3a.

B crenkax (hOLTHKYJIOB HIUTOBHAHOM XeNe3bl MEXY THPOLUUTAMMU,
a tacke Mexay (ojuIMKyIaMi pacriolaraloTest KpYITHBIE napogoriu-
KyAsipHble KaemKu. DTN KIETKH CHHTE3UPYIOT U BbIIC/IAIOT TODMOH M-
POKAALUUMOHUH, KOTOPBIA YHACTBYET B PETYIIsillAN oOMeHa Kanblusa U
docdopa, a TakKKe 3a1epKUBACT BHIXOL (pe3opO1IMIo) Kaablivs M3
KOCTE 1 YMEHBIIAeT colepKaHue KaabliMsd B KDOBH.

ITapammnTOBHAHBIE XKeJIe3bl

I1apamMTOBHAHBIE JKeJIe3bl OKPYIIOi opMbl pasMeEPOM € TOPOLIN-
Hy, B KOJIMYECTBE YETHIPEX LITYK PacriojiaraioTcst Ha 3a/IHEH MOBEPX-
HOCTHU J0JIei IIUTOBUIHOM XeNe3bl, Mo ABe Ha Kaxaoi gpoje. Obmas
MAacca THX KeJle3 ¥ B3pocaoro yenoseka okono 0,5 r. Kietku xenes —

napamupeoyumsl BHIPAOATHIBAIOT NAPAMUPEOUOHbIL 20pMOH — napam- -

20pMOH, KOTOPBIIl PEryIMpyeT YPOBEHb KalblUMA 1 dochopa B KPOBH,
4TO HEOBXOAMMO UTS HOPMAILHON BO30YIMMOCTH HEPBHOM 1 MbILIE -
HOM CHUCTEM W COMEPXaHMS KaJblUA B KOCTAX.

V yesoBeKa MpH MOHIKEHHOM (YHKUAY MapaltuTOBUIHBIX KeJies3
CHVDKAETCS CONEPKAHME KalbLiMsl B KPOBH M YBEJIMUMBACTCsL KOIMYC-
CTBO KaJIW$l, UTO BHI3BIBAET MOBBIIIEHHYIO BO3OYAMMOCTE, MOABIAIOT-
st cynoporu. Ilpy HemocTaTke Kajablys B KPOBH OH BBIMBIBACTCH U3
KOCTeil, B Pe3y/IbTaTe Yero KOCTH CTAHOBATCS TMOKMMU, MPOMCXOAMT
pasmsirueHue Kocreii. Tpu runep@yHKUNY NapaulMTOBUAHBIX XKEJIC3
KaJbLIMi OTKJIAAbIBACTCS B CTEHKAX KPOBEHOCHBIX COCY/0B, B MMOYKAX.

Haanoyeynuku

HajanoueunHK, Wil HaIIOUeUHAas XKeJie3a, COCTOUT U3 IABYX XKeJe3,
Pa3MYHBIX IO TIPOUCXOXKIECHHUIO, CTPOCHHUIO 1 dynkumsm. Tepudepu-
YeCKie CJIOM HAATIOUEUHHUKA COCTABJISIIOT KOPKOBOE BEIecTBO. BHYTPH
opraHa HaXoJIUTCsl MO3rOBOE BemleCTBO. HafnoueuHNK pacrionaracTcs
HaJl BEPXHUM [0TI0COM MOYKH. Macca 0HOTO Ha/NoYe HIKa y B3pOc-

288

Puc. 1. [IpoGsieHue 3UroThl ¥ 06pa30BaHHE 3aPOABIIICBHIX JIUCTKOB: A — OIUIONOTBO-
perme: 1 — criepMaTosou; 2 — sitiexreTka; b; B — apobrieHvie SUroTol; I — MopysoGiac-
Tyna; 1 — sM6puobact; 2 — Tpodobiiact; [ — GracToLmeTa: 1 — sMBpuobnact; 2 —
Tpodobract; 3 — NooCTE aMHHOHA, E — 6nacromucra: | — sM6puobnact; 2 — MosocTh
AMHVOHA: 3 — 6J1acTOLEI; 4 — SMOPHOHATTBHAS SHTOAEPMA; 5 — AMHHOTHYECKHI
srmrenuit; K — WU: 1 — 3KkrofepmMa; 2 — SHTOIEPMA; 3 — Me3omepMa
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Puc. 3. [TonepeuHklit paspes yepe3 TesIo 3aponsiina (cxema): | — HepBHad TpyOKa;
2 — xXopna; 3 — aopTa; 4 — CKIEpoTOM; 5 — MHOTOM; 6 — epMaToMm; 7 — repBUYHas
KuILKa; 8 — nomocTs Tea (1emom); 9 — comaroruieBpa; 10 — crutaHxHOTUIEBpa

Puic. 13. HepBrbie kieTki: | — HepBHBIE OKOHYAHHSL; 2 — JIeHIPUTLL; 3 — HEHPUT (aKCOH);
4 — Teno HepBHOM KJIETKH

Puc. 6. Crpoenne mutoneMMbL: 1 — IUMUALL; 2 — THApOhOOHAA 30HA TUTTHIHEIX
MOJIeKYT; 3 — GeIKOBbIE MOJIEKYIIBI; 4 — Moaucaxapiabl NIMKOKATHKCA




Puc. 71. CrpoeHye rialeHTs: | — nyroysas aprepyss; 2 — MyrovHast BeHa; 3 — mynou-

HBI KaHATHK, 4 — aMHUOTMYECKHMI 3MUTEeNUI; 5 — IUIaCTHHKAa XOPHUOHA;

6 — CyBXOPHOMIANEHAS 1IEMb; 7 — KJIeTOUHbII OCTPOBOK; 8 — GasanbHbI TpodobiacT;

9 — crimpanbHble aprepun; 10 — nermayanteHbIe BeHbl; 11— MeXBOpcHHYaTOE

MPOCTPaHCTBO; 12 — (hUBPHHOBBIE MONOCKH; 13 — KOHTAKTHBIE BOPCHHKY; 14 — ruiateH-

TapHBle meperopoiku; 15 — mmomerpuii; 16 — memmayanbHas 0607104Ka;
17 — tpyGuarsii pubpun; 18 — KpaeBoit cMHYC

Puc. 16. CtpoeHue octeoHa; | — KaHa OCTCOHA; 2 — KOHLEHTPUUECKIE KOCTHBIE
TUIACTHMHKH; 3 — KOCTHBIE KJIETKH (OCTEOLIMTBI)
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Puc. 73. CtpoeHue miM(OHIHOTO Y3e1Ka B CTeHKE TOHKO#H KUAIIKK: | — JTMGbOHITHEIA
V3EI0K; 2 — LeHTP Pa3sMHOXEHMs TUMQPOUIHOTO Y36IIKa; 3 — MbILLEYHAs TUIACTHHKA
CIU3UCTON 060I0YKH; 4 — cu3nucTast 06010UKa KHIIIKHU, 5 — BOPCHHKH KUIIKH

Puc. 74. Pacrionoxerue miM(pOMIHBIX 06pa3oBaHmii B ceeseHke: | — GpubposHas

Karicyiia; 2 — Tpabekyna; 3 — BeHO3HbBIE CHHYCBI; 4 — mMakpoaransHO-TMM(pOUIHAS

MydTa (S/IUICOMA); 5 — KUCTOYKOBBIC apTePHOIIbI; 6 — LIEHTPAIbHAS apTepus; T=

aMOMIHBIIA y3€10K; 8 — IMbouIHAs TepuapTepuaibHas MyQTa; 9 — KpacHast

nyssia; 10 — mynsnapHas aprepust; 11 — ceneseHounas BeHa; 12 — cene3eHouHas
aprepust; 13 — TpabeKyssipHBIE apTepys 1 BeHa



Puc. 76. Crpoenue mumbarnyeckoii cucreMsl: 1 — mumbarinyeckiie cocyabl JInLa;
2 — NOAHMKHEYETIOCTHEIE TMM(ATIYeCKHe Y3/ThI; 3 — NaTepalbHele IHeHHbe Mda-
THUYECKHE Y3/Tbl; 4 — JICBBIN SIPEMHBIM CTBOJI; 5 — JIEBBII MOAKITIOYMIHBINA CTBOJ;
6 — IPYIHOI MPOTOK; 7 — OKOJIOIPYAMHHBIE Y3TbE; 8 — MOAMBILLIEYHBIE TUMMATUIECKUE
yIbl; 9 — kuieuHslit cTon; 10 — noBepXHOCTHBIC MAMQATHYECKIE COCYIBI BEPXHEiT
KoHeuyHocTH; 11 — obuiue W HApYXHBIC TTOAB3AOIIHbIE TAM(MATHUCCKHE Y3IIbI;
12 — noBepxHOCTHBIE TIAX0BBIE JTMMQaTHIecKHe YTbL; 13 — MoBepXHOCTHBIE JIMMQATH-
YECKHE COCY/IbI HIDKHEN KOHeuHOCTH; 14 — MpaBblii MOsSCHIYHBII CTBOJ
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Puc. 80. KposeHocHas cucrema (061as cxema): 1 — sieBasi coHHas aprepus; 2 — Jie-
Bas BHYTPEHHH SApeMHas BeHa; 3 — jiyra aopThl; 4 — JIeBbie MOJAKIIOYHYHBIC apTe-
pHS M BeHa; 5 — JieBas JIerouHast apTepusi; 6 — JETOUHbBIH CTBOJ; 7 — JIEBBIE JIETOMHBIC
BEHBI; 8 — ceprtie; 9 — HUCXOIIIAs YacTh aopThl; 10 — ruteuepas aprepus, 11 —apre-
pust KeyaKka; 12 — HIpKHsIA nofiast BeHa; 13 — obliiie JieBbie MOAB3I0IIHbIE apTepHs
u BeHa; 14 — Gefpennas aprepust; 15 — nonkoneHHast aprepyst; 16 — samsst Gosbiie-
epriosast aprepust; 17 — nepensist Golbiebepriopas aprepusi; 18 — apTepuin 1 BeHBI
THUIA CTOMBL 19 — aprepun u BeHsl ToneHn; 20 — OeapeHHad BeHa; 21 — npassie
BHYTPEHHHME TIOAB3IOIIHBIE apTepys U BeHa; 22 — MpaBble Hapy)XHbIE MOAB3NOLIHbIE
apTepusi M BeHa; 23 — MOBEpXHOCTHAS JTAIOHHAs IyTa (apTepuaibHasn); 24 — jiyde-
BEIE apTepusi ¥ BeHa; 25 — JIOKTeBbie apTepusi U BeHa; 26 — BOPOTHas BEHA!
27 — IUieYeBBIE ApTEpHs ¥ BeHa; 28 — MoAMBILIeYHbIe apTepus ¥ BeHa; 29 — BepxHsis
nonag BeHa; 30 — mpasas TUIeYeroaoBHas BeHa; 31 — MIeYeroJ0BHOM CTBOI;
32 — neBasi TUIEYErONOBHAA BEHA



Puc. 85. Cepate. Buj criepemy: 1 — nerodHslii CTBON; 2 — IBOE YIIKO; 3 — TIEPEIHIs

MeCKeTYIoYHAsE BeTB JIEBOM BeHEYHOH apTepuy; 4 — Bosbliiast BeHa cep/La;

S — JIeBBIif KeayIoueK; 6 — TpaBelii XejyoueK; 7 — npapasi BeHeYHAas apTepus;
8 — npasoe yiuko; 9 — ayra aoptel; 10 — BepxHsisl ronas BeHa

Puc. 88. Bonbiuoit (TeaecHbIi) ¥ MAbIHA (JIETOUHBII) KPYru KpOBOOOpPALLIEHHS:

1 — cepnuie; 2 — aopTa; 3 — ypeBHbIIT CTBOJ; 4 — COCYIbI JKEY/IKA; 5 — COCY/IbI CENE3CH~

Ku; 6 — OpeipKeeuHas apTepus; 7 — cocyiibl TOHKO# M TOJNCTOH KHIIOK;

8§ — cocyabl TYJOBHMIIA M HUKHHX KOHeuHocTel; 9 — HMXKHAA MoJiask BEHa;

10 — BoporHas BeHa; |1 — cocyjibl MeveHu; 12 — neyeHouHas BeHa; 13 — ero4Hblit

cTBON; 14 — BepxH#s ronast BeHa; 15 — Jero4HbIe BEHBI; 16 — cocynbl TETKUX;
17 — cocyiibl FOJIOBEI U 11IEH



Puc. 89. Aprepun TOJIOBHOTO MO3ra. ApTepHalibHbIi Kpyr Mo3ra. Buj cHusy:
| — nepenHasA CoeIMHUTE/TBHAS apTepys; 2 — NEpeaHsis MO3roBast apTepus; 3 — BHYT-
PEHHSIA COHHAA aPTEPHS; 4 — CPE/IHsIsS MO3IOBast apTepust; 5 — 3aIHsIS COeIUHHUTE b~
Hasi aprepust; 6 — 3aIHsst MOBroBas apTeps; 7 — GasuisipHas apTepysi; 8 — MO3BOHOY-
Hag aprepust; 9 — 3aIHsAs HIKHSISE MO3XKeuKoBast aprepust; 10 — nepefHss HIKHASL
MO3Ke4KoBast aprepust; 11 — BepXHsAsA MO3XKEUKOBas apTepyst

Puc. 90. Aprepun BepxHed KoneuHocT. Bun criepenu: 1 — nuieuenasi aprepus;
2 — miyBoKkast apTepus wieya; 3 — MoLToNnaToYHas aprepus; 4 — nepeHsisi apTepus,
OKPYKAIOIIAs TUIEYEBYIO KOCTh; 5 — MOAMBIIIEUHAs apTepHs; 6 — NOIKIIOUYMYHast
aprepust; 7 — obliast cOHHas apTepus; 8 — IUIEYEro/IOBHOMN CTBOI; 9 — BEPXHsIs JIOK-
TeBasl KoJutaTepaibHas aprepus; 10 — HUKHSS JIOKTeBast KoJUlaTepaibHas apTepHst;
11 — noktesas aprepus; 12 — MexXKocTHas aprepus; 13 — nydesas aprepus;
14 — ryGoxkast TanoHHas ayra; 15 — noBepxXHOCTHast IafoHHas ayra; 16 — obuire
NableBbie apTepuu; 17 — cobeTBeHHbBIE MabLEBbIE apTEPHH



4
5
6
7
8
19 9
10
18 11
12
17

13
14
16 15

Puc. 93. Aprepun HiKHel KoHeuHocTH. Bua criepenit: 1 — Hapy:KHas [OAB3IOLITHAS
aprepus; 2 — ob1uas roAB3oUIHAs apTepusl; 3 — BHYTPEHHSIS MOAB3IO0LIHAS apTe-
pusi; 4 — 3anupare/ibHas apTepusi; 5 — apTepusl, oKpyKarlias OeapeHHYIO KOCTh;
6 — miybokast aprepusi Genpa; 7— GenpeHHas apTepusi; 8 — HUCXOAANIAsE KOJEHHAs
aprepust; 9 — MeIMaibHast BEpXHSs KoJIeHHas apTepyst; 10 — nmoaxkoneHHas apTepus;
11 — 3annas 6onbieGepriosasa apTepus; 12 — Manobepiiopas aprepust; 13 — ThutbHast
aptepus cTombl; 14 — ayropas aprepusi; 15 — MeauaibHas MOAOLIBEHHAS apTEPUs;
16 — momoinBeHHas nyra; 17 — natepanbHas TIONOLIBeHHAs apTepus; 18 — nepenHsis
BosbiiiebepiioBas aprepust; 19 — narepanbHas HIDKHSS KOJIEHHAS apTepus

Puc. 94. TToBepXHOCTHbIE BEHbI Tesla YeJIoBeKa: | — MoBepXHOCTHAS BUCOYHAA BEHA,
2 — nuieBas BeHa; 3 — HAPYXKHas sipeMHas BeHa; 4 — mepeiHsis speMHas BeHa;
5 — natepanbHas MOAKOXHAs BeHA PYKH; 6 — OBEPXHOCTHAS JIANOHHAsI BEHO3HAs
ayra; 7 — MeIuallbHAs MOJIKOXKHASA BeHa PYKH; 8 — MPOMEXYTOUHAs BEHA JIOKTS;
9 — nopepxHocTHas HagupesHas BeHa; 10 — Gonbliast MOAKOXHASA BEHA HOTH,
| 1 — ThIIBHAS! BEHO3Hasl [yra CTOMbl; 12 — MoBepXHOCTHAs BEHO3HAsA CETh KUCTH




Puc. 103. KopkoBglii LieHTp 06uieii uyBcTBUTEIEHOCTH. Ha pucyHke o6o3HayeHa

[IPOEKIMS YaCTell TeJla YesI0BeKa Ha 00J1acTb KOPKOBOIO KOHIIA aHaIM3aTopa 00-

LIeil YYBCTBUTEMLHOCTH (ITOCTLEHTPATEHOM M3BMIMHLL). CxeMa pa3pesa momyia-

puist GOMBIIOTO MO3ra BO (PPOHTATEHON IIOCKOCTH: | — MOCTHEHTPATBHAS M3BUITH-

Ha: 2 — BHCOYHAS 10718 MO3ra; 3 — GoKoBag (JlatepaikHas) 6oposna; 4 — 60KOBO#H
JKEAYAOUEK; 5 — MPOIOIbHAS 1IE/Th FONIOBHOrO MO3ra

I\
I

Puc, 104. KopkoBslii LIeHTp AiBUTaTeIbHOTO aHam3aTopa. Ha pucynke o6osHayeHa

NIPOEK1IMs YacTel Tejla YeloBeKa Ha 06/1aCTh KOPKOBOTO KOHLA ABUTATEIbHOTO

aHam3aTopa (MpeaLeHTpaTLHON H3BMTHB). CXeMa pa3pesa nojyiapus G6oJbLioro

MO3ra BO (DPOHTATTBLHOM TIOCKOCTH: | — MpelIleHTpaIbHast M3BIWIMHA; 2 — BUCOYHAA

Zotst Mo3ra; 3 — Gokopasi (JlarepanbHas) 6oposaa; 4 — GOKOBOM Xelymovex;
5 — MPONOJIBLHASI 1LIE/Ib TOIOBHOTO MO3ra

JI0T0 4YenoBeka cocrapisger 12—15 r. HaamouyeyHMK IMOKPHIT COeqMHM -
TeJIbHOTKAHHOW KarCyJIOH, OT KOTOPOM BIIyOb XKeIe3bl OTXOOAT TOH-
KHEe MPOCIOWKH. DTH MPOCIONKHN pa3eNsioT ero KOPKOBOE BEIIECTBO
HA MHOXECTBO 3MUTEHANBHBIX TSDKEH, OKYTAHHBIX TYCTOMN CEThIO KPO-
BEHOCHBIX KalmWUISPOB.

B koprosom eewgecmee pa3indaroT TPH 30HBL KITYOOUKOBYIO (Hapyx-
HYI0), TIYYKOBYIO (CPENHIO0) M CeTYaTyl0 (Ha rpaHMile ¢ MO3TOBLIM
BelectTBoM). Kaybouiosas 3orna o6pazoBaHa MEJIKUMU KIETKAMM, pac-
MOJIOXEHHBIMH B BUJIE KIYO0UKOB. CaMylo IIMPOKYIO HacTh KOPbl 00~
pasyet nyuioeas 3oHa. KpyrHbie ee KJIeTKM paciosaraTes JUIMHHBIMI
TSKAMU, OPHEHTUPOBAHHBIMY MEePIEeHIUKY/ISIPHO K ITOBEPXHOCTH Opra-
Ha. B y3Kkoii cemuamoii 301e KJIeTKA 00pa3yloT MeJIKHE CKOTUIEHUs (TpyI-
bl KjaeTok). KyeTku 5Tux 30H BbIPabATHIBAIOT pasjiMyHbIE TOPMOHBI,
B k1yBouKOBO# 30HE 0OPa3ylOTCS MHHEPATOKOPTUKOMIBI (aJ1baocTe-
pOH), B MyYKOBON — IIIOKOKOPTUKOMIBI (TMIPOKOPTH30H, KOPTU3OH
1 KOPTUKOCTEPOH), B CETYATOW — aHIPOreHbl, 3CTPOIEHbI U MPOrec-
TEPOH.

Moszo60e eemiecmeo HaATIOYEUHUKOB 0OPAa30BAHO CKOIUIEHUIAMM
KPYITHBIX (XpoMadbUHOILUTOB), Pa3ACIEHHBIX CUHYCOMIHBIMA K-
nsipaMu. Pasznmuaior jBa BUAA KIETOK: anuHedpoyumel, BipabaTbiBa-
IOLIME apeHANNH, U HopanuHedpoyumsl, CEXPETUPYIOLINE HOPAIPe-
HAJIMH.

Topmonwvt nadnovueunsix xHceaesz BIUSIOT HAa PasiIMUHbIE KMU3HEHHbIE
TPOLIECChl B OpraHmusmMe — Ha o6MeH 6eJIKOB, XXKUPOB, YIJIEBO/IOB, BOM-
HO-colleBOe paBHOBecHe, (PYHKLIMM CEPASYHO-COCYAMCTONH CHCTEMBI,
HEPBHYIO CUCTEMY.

T'opMmonbI (Muneparokopmuroudst — anbAOCTePOH M Ip.), BhlAeIse-
MBIE KJIETKAMU KJIYOOUKOBOW 30HBI, YBEJIMYMBAIOT B He()pOHAX MOYEK
peabcopbumio (BcackiBaHME) W3 MEPBUYHON MOYM HATPHA M XJIOpa M
yMeHbIIaT peabcopbinio kanus. B cBI3M ¢ 9TUM B KPOBH BO3pacTaeT
KOHIIEHTPALMs HATPUSI, YTO BeIeT K 3a/IepXKKe BOJbI B TKaHsX. [1pn
HENOCTATOUHOM MPOAYKIUY U ¢JIab0¥ ceKpeny MUHEPATOKOPTUKOH -
0B peabcopbuMs HATPHSA W XJI0pa YMEHBILAETCs, OPraHU3M TepsieT
OONBIIOE KOJAMYECTBO BOMEI, YTO MOXET MPUBECTH K 00€3BOXKMBAHHIO
U CMEPTH.

Troxoxkopmuroudst (TMIPOKOPTU30H, KOPTU30H U KOPTUKOCTEPOH),
CceKkpeTupyemMbie KJIETKaM# TyYKOBOM 30HBI, PEryJupyloT odMeH Oei-
KOB, JKMPOB W YIJICBOJIOB, MOBBIIIAIOT B KPOBU COJEPKaHUE caxapa 3a
cueT 0bpasoBaHus €ro U3 OEJIKOB U XUPOB B MEYCHU, YCHIHMBAIOT MO~
OUIM3ALIMIO JKUpPa U3 XKHUPOBLIX feno. [Ton BIusSHUEM TITIOKOKOPTHKOU-
OB MPOLIeCCHl pacilerieHus 6eJIKoB MpeobJanalor Hal UX CHHTE30M.
I MTOKOKOPTUKOMABL MOMIEPXKHUBAIOT TAKXKE HOPMATBHYIO (DYHKIHIO
MOYEK, OHM YCKOPSIOT 00pa3oBaHMe MEPBUYHONW MOYM B MOYEHUHBIX
Kayooukax. [MIOKOKOPTUKOMUIBI CHUKAIOT BOCHAIMTE/IBHBIE TTPOLIECChI
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U a/UIepTUdecKue cocTogHusA. JToaToMy MX HasslBaloT NPOTUBOBOCTA-
JAUTEABHEMY TOPMOHAMM. DTH FOPMOHH NOBHIIAIOT YCTOMYMBOCTE K
cTpeccaM, CTOcOOCTBYIOT NPHCHOCOB/AEMOCTH OpraHH3Ma K Hebia-
FONPHATHEIM BO3XEHCTBUAM cpelsl. HenocTaTok MIFOKOKOPTHKOMAOB
CHURAET COMPOTHBISIEMOCTh OPraHH3Ma K pa3iuIHbM 3abonesaHu-
M, DOJIe3HH NMPOTEKAIOT TAXENeE.

Honoevte 20pmonst (AHIPOTEHBL, SCTPOTEHEI), 00PA3YIOLIHECT B CET-
yaToi 30HE HAATIOUCYHHMKOB, NPOSARIAIOT CBOE ACHCTBUE B JETCKOM
BO3pacTe, XOTAa BHYTPHCEKPETOPHAA (QYHKLHA MOOBBIX XeJC3 ¢lUle
Maja, H B CTaDYE€CKOM BO3pacTe, B IIEPHOM YracaHMsl NONOBHIX XKEIE3,
B 5TH TepHONH XHU3HHN YEI0BeXa JeATebHOCTh CeTYATON 30HB! KOPBI
HANNOYEYHHKOB ABNgeTCd eIUHCTBEHHEIM HCTOYHHKOM CEKpellnid aH-
JPOTEHOB W 3CTPOTEHOB.

B MO3rOBOM BEHIECTBE CHHTE3HPYIOTCS GOPEHAAUR U HOPAOPERAAUH,
OTHOCANIMECS K kamexosamunam. HopaapeHaInH NONRSPXWBAcT TO-
HYC KPOBEHOCHBHIX cocyaoB. Kpome 3Toro, o npWHAMAET yJacTHe B
nepenade BO3OYXKIEHHUA ¢ CHHANTHYECKHMX HEPBHEIX OKOHYAHHA HA
MHHEPBHPYEMEIC OPTaHbI,

AIpeHATHH YCHIMBAET M YJaIllaeT COKpalIeHHe cepilia, TOBHIAET
BO36YIMMOCTE MHOKAPA2 (CepAeYHOM MBIUILE). AXPSHATHH CYXMBAeT
KPOBECHOCHHE COCYISI (ApTEPUOAEI) KOXH, CKEJICTHBIX MBILUI, BHYT-
pEHHHMX OpraHoB. IOl BiHaHHEM aIPeHATHHA MOTOPHAS (YHKUHA
KEJYAKA W KUIICIHUKA OCIabigeTca. AAPEHANH BBI3LIBAeT COKpallie-
HHE EIaIKOM MYCKYAaTyphl XeJUHBIX ¥ MOUYEBBIBOISIINX ITyTeH, MaT-
KW ¥ BIATJIMINa, MBILILE, PAclIMpAIoLUEeH 3padoK. ANPeHANKH pac-
CladnseT MBIIIIE GPOHXOB, NMO3TOMY 3TOT Mpenapar NPUMEHIOT OpH
GPOHXOCTIA3MAX W V1A JIedeHNs GOTBHEIX GPOHXHATLHOA acTMOI. Bnwss
HA O0OMEeH BeIecTB, aIpeHAMH YCHIMBACT PAacLIETLICHAE B [IEYCHA H
MBIILILIAX DTHKOTEHA A0 IMOK03bl. [TMoKo3a NpH 3TOM NOCTYTI2ET B KPOBb
M UCTIONB3YETCA B KAYeCTBE SHEPreTHYECKOTo BELISCTRA.

AlpeHaTMH cnocoGCTBYeT MOBHILECHHIO BO3GYAUMOCTH peLIenTo-
POB HEPBHOH CHCTEMBI, OCOGEHHO CETUATKH 1433, a TAKXE OpraHos
cnyxa W paBHoBecwsi. IIpn CHIIBHBIX 3MOIMAX (pe3Koe OXJIAXACHHUE,
BHe3amHasl pajocTh, YPe3MEPHOS MblINEYHOC HANPSEKCHHE, CTpax,
THEB) YBeIMYMBAETCH BHIOPOC anpeHATMHa B KpoBb. ITOT dakT CBHIS-
TENbCTBYET O BIHAHHK Ha (PYHKIMHM MO3TOBOTO BEUIECTBA HANMOYECU-
HHKOB HEepPBHOI CHCTEMBI, B YACTHOCTH €€ CHMIMATHYCCKOTO OTHENA.

DHEOKPUHHEAA YACTDH HOJOBHIX XKejie3

Hosonne Eenesnl (IHIYKO U SUUHHK) BbipaGaTeBAKOT ITOJIOBLIC FOP-
MOHBL B siuKe SHAOKPHUHHYIO DYHKIMIO BHITTOJHAIOT MHTCPCTRLHANTD-
HbIe 3HAOKPHHOIMTH (K1eTKH Jleiianra). 3T KISTKH CHHTE3HPYIOT K
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BRIAGNAIOT B KPOBE MYMCCKOU ROA080H 20pMOH mecmocmepor (aHAPO-
reH), KOTOpHii OKashIBacT ACHCTBHE Ha Pa3MIMYHbIC AHIPOreH-YyB-
CTBHTEABHBIE KJIETKH MVXKCKOTO OpPraHH3Ma, CTUMYIHPYH HX POCT H
GOYHKIEHMOHANBHYIO aKTUBHOCTD. [104 BIHAHHEM aHOPOTEHOB Pa3BHBA-
10TCA HapYXKHSIE NOJOBBIE OPTaHBl, MOABNSIOTCS BTOPHYHHE IOJIOBHE
MPH3HAKK. BaXXHBIM SBNSETCA BO3AEHCTBAE TECTOCTEPOHA HA CHEPMa-
ToreHes. HM3KasA KOHIEHTpalA rOPMOHA TECTOCTEPOHA AKTHBH3HDY-
eT CI¢PMATOTCHES, BEICOKAA — TOPMO3ZHT.

XKencxue nosoevte 20pmort BHIpabateiBaloTca B auunnke. Kiaerkn
(OILIMKYIAPHOTO IHTE/IHUA BHPaGaThBAIOT scmpoeensi (GOTTUKYIIHH),
AIOTEOUMTH (KJIETKH XeJITOTO TeJla) CEXPeTHPYIOT npozeciiepor. DCT-
POTEHBI BIHAIOT HA PAa3BUTHE HAPYXHDBIX XKEHCKUX N0JIOBHX OPTaHOB,
BTOPHYHLIX TONOBHEX MPH3HAKOB, HA POCT M PA3BUTHE ONOPHO-ABHIA-
TENILHOTO anmapaTa, obecreunBas pa3sBUTHE TENa M0 XEHCKOMY THITY.
HporecrepoH OKasbiBaeT RAMSHHE Ha CIH3HCTYIO 0GONOYKY MATKH,
rOTOBSl €€ K MMIUIAHTAIIMMA OTLIONOTBOPEHHOM AHUEKITEeTKY, pOCTY H
Pa3BHTHIO TUIOAA, Pa3BUTHIO IUIALICHTHI, MOJIOYHBIX XKEJE3, 4 TaKKe
3al€pXHUBAET POCT HOBBIX (OLTHKYJIOB.

DuAOKPHAHAA YACTD NOMKENYAOUHON XKeesnl

DHAOKPHEHEAN YACTh NOAXEJNYA0THOH Xenedsl (MMaHKPeaTHYECKHE
OCTPOBKH, OCTPOBXH JlaHrepranca) obpasoBaHa KIETOUHBIMHM CKOII-
JIEHNAMH, GOraThIMH KPOBEHOCHBIMH KaITWIApaMH. O0utee KOAHYECTRO
OCTPOBKOB 1—2 MJTH, a THaMeTp Kaxgoro cocTasmser 100—300 Mxm.
B nmaHKpeaTH4YEeCKHX OCTPOBKaX MpeofnamaloT TaKk Has3nBacMble OeTa
(B)-xneTku (60--80 %), KOTOpBIE CEKPETHPYIOT TODMOH WHCYAUH.
B paHKpeaTHuecKHX OCTPOBXAX TakKxke HMeloTced anbda {o)-kieTkn (10—
30 %), suipabaTeiBatOIUHE edokazon. B HOMKeNyIOYHON Xene3e obpa-
3yeTcd TAKCKe JIHTIOKAHH, CNOCOOCTBYIOIIMIT OKUCIEHHIO XHPOB B Iie-
YeHW, BATOTOHWH, YCHIMBAIOWHA aKTMBHOCTH OYXKRAIOUIMX HEPBOB
M MOBBILIAIOUWIMI TOHYC NapaCHMMNATHYECKOTO OTACHA BETeTaTHBHOHN
9aCTH HEPBHOM CHCTEMBI, H LIEHTPOTIEHHH, CTHMYTHPYIOUIHI HePBHbIC
KIEeTKH ABIXaTEIHHOTO LIEHTPa H PACHIMPSIOILHi GpoHxu.

F'opMOH WHCY/IMH YCWIMBAET TIEPEXo), NTIOKO35 H3 KPOBH B KIETKH
MIeYCHH, B MBIIICYHLIE BOMIOKHA CKeJIeTHbIX MBI, B KJACTKH Cepaci-
HOTO MHOKAp/a | EXAXKON MyCKYNaTyphl. B 3THX opraHax noq BIHIHHEM
WHCY/THHA W3 II0KO3H CUHTE3HpYeTCA DiHKoreH. MHCY/HMH criocoGCTRyeT
TaKKe MOCTYTUIEHMIO TRIOKO3b B XKMPOBHIE KIIETKH, FIE U3 Hee CHHTe-
3Upy10TCA XMpH. UHCYNINH YBeHYHBACT NPOHHLUACMOCTE K/IRTOUHBIX
MeMBpaH 11t AMUHOKHMCAOT, YTO BAXHO JUIA CHHTE3a GENMKOB.

Taknm ofpasoM, Gnarogapsi HHCYJIMHY, [IOKO32 HCIIOIb3YETCA B
KJISTKAX B KAYECTBE M IHEPreTHYESCKOro, B MNACcTHYECKONo MaTepHaa.
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I'nfoxaroH aeicrsyeT BHaYe, MeM HHCYIKMH, [ I0Karos pacmerniser
FAMKOIEH B IIe4eHU H MOBHLIAeT COAepXaHKie caxapa B KpOBH, a Tak-
Xe YCHIMBAeT paclieIUIeHHe XApa B XAPOBOM TKAHM.

Cexpelfisi M1 MHCYNIMHA, Y TNIOKATOHA KOHTPOIMHUPYETCS BETETATUB-
HOH 9aCTHK HePBHOM CHCTeMBI. BAYXIAIOIMIT HepB yCUAUBaeT obpa-
30BaHHEe HHCYIHHA, 3 CHMIIATHYECKHI OTAEN LeHTpanbHON HepBHOIM
CHCTeMBI TOPMO3NT €ro cexperic. [ToBrneHHOE collep:KaHHe caxapa
B KPOBH BO BpeMs NHIIEBAPEHMA BEAET K YCUISHUIO CEKpelNH HHCY-
JINHA B CBA3M ¢ aKTHBA3aiMei aaep GAyXgaiomHX HEPBOB, YMEHbBIIE-
HHe KOMMYESCTBA Caxapa B KPOBM TOPMO3MT CEKPEUMIO HHCYIHHA, B
3TO BpeM#A YBEJIHUHMBASTCH BEIACTEHHE IMIOKaroHa. TakuM o0pa3oM,
GnaroJaps BEIIEICHHIO TO MHCYNHHA, TO ITIIOKaroHa WM o0OHX rop-
MOHOB OJHOBPEMEHHO NOIIepXMBACTCA NMOCTOAHCTBO COAEPKAHUA
caxapa B KpoBH Ha ypoBHe 80—120 Mr%.

HenoctaTouHocTh BHYTPHCEKPETOPHOH QYHKIMM HOIKemysoYHOH
KeJe3H TIPMBOAMT K TDKCNOMY 3a0oneBaHMI0O — caxapHoMy Qualery
{caxapHOMY MOYeH3HYpeHHID). TIpH 3T0M 3ab0NeBAHNH H3-3a HEHOCTAT-
KA HHCYJIHHA Pe3K0 YBEeAWIHBACTCA CONEPXAHHe caxapa B XPOBH, A0OC-
THras HHorma 300—400 Mr. IIpH HaJIM4WK caxapa B KPOBH B KOAHYECTBE
Gonee 150—180 Mr caxap MOSARAAETCA B MO9S H BHIBOAMTCS N3 OpTaHU3-
Ma. Takoe coCToHHE HA3MBaeTCA TMoKo3ypreil. Caxap Bolgessiercs 13
OpraHH3Ma BMecTe ¢ DOABILIKM KOMHYSCTBOM BOAbL. B TeveHue CYTOK ¥y
TAKOro GONBHOTO BBIBONNTCA W3 OpraHmM3mMa a0 4—35 n poasl. I1pn aToM
HapyHsaloTcd OOMEHHEIE TIPOLISCCHE, Pe3Ko BO3PAcTacT pacXOACBAHHE
GEJIKOB M XHPOB, ARITIONIHXCA HCTOYHMKOM 3HEPrUH. B pesynbTtare B
OpTaHH3Mée HAaKaILIHBAIOTCA MPOAYKTEl HETIOJHOTO OKWCACHHUA XHPOB ¥
MIPOMEXYTOUHAIX BEMIECTB pacuieruieHusa GeNKOB. ¥ O0NbHLIX HOABIIET-
CA CHJBHAA XAXKIA, HADYMAIOTCA (DYHKUHH CEpACUHO-COCYANCTOH H
JBIXaTeNBHOM CUcTeM, HAOMoAaeTesa OLICTpas YTOMIAEMOCTD,

Ipu HegocTaTKe WM OTCYTCTBHH B OpraHn3Me WHCYJIMHA OONMbHbIE
CaxapHWM AHAGeTOM MOCTOSHHO YHOTpeOAAIOT WHCYIMH, J03UPOBKa
KOTOPOro BOIXKHA CTPOIC KOHTpoNHpoBarbea. [lepeaosnposka nHcy-
JIMHA MOXET NPHBECTH K Pe3KOMY YMEHBIICHHIO CONEPXaHUs caxapa B
KPOBH, B PE3yJILTATE YEeTO MOXET HACTYRMTH TaK HA3BIBAaEMasl rMIIO-
TIMKeMEdecKas KoMa. B TakoM cllyuae [okasaHo HEMEAIEHHOE BHYT-
PUMBEHHOE BBEACHHWE IMIOKO3MI.

[IInmosRaHOE TEAO

INsmgosuanoe Teno (30HGH3 MO3ra) pacTiosiaraercd B Goposae Mex-
Iy BEPXHHMH XOJIMHKAMH MNACTUHKM KPHILIH (4€TBEPOXOJIMUA) Cpea.-
Hero Mo3ra. dnudu3 HMeeT OKpYIYK dropMy, Macca ero ¥y B3poCiIoro
4enoBeKa CocTarnAeT npuMepHo 0,2 r.
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V snuduza BRIACISIOT ABA THIA XKEME3UCTHIX KIEeTOK. ONHN KIeTKH
KPYIHEIE, OTPOCTUATRIC. DTO HUHEAA0UUMb!, KOTODHE Pacioaralores
NMpeHMYIIECTBEHHO B LICHTPE NoNeK. Jipyrue KNeTKM aaudaasibie, OHK
HAXOFATCA [JIABHBIM 00pa3oM 1o neprgepun Q0NEK.

Bnudu3 apaseTcs BaXHERIIEH Kene30ii, KOTopast BAMSAET Ha PyH-
KIUHH adeHo- W Helporumodusa, WUTOBHAHON W TapallUTOBHIKBIX
Kelle3, HaAMo9eYHHKOB, HOJIOBBIX Xele3d, TaHKPEaTHYSCKNX OCTPOB-
KOB. DrHbH3 OKa3BIBAaeT Ha 3TH XKeJe3nl KaK NpaMoe JelcTBUe, TaK ¥
OMNOCPEAOBaHHOE — Yepes runoTataMyc. Dnudus odnagaet neiipocek-
PETOPHOM NEATEABHOCTBIO, NHHEANOLMTH CHHTE3UPYIOT MEJIATOHHH,
CEPOTOHHH H PAA TIOIUMNENTTHIOB, KOTOpbie 061agaioT ropMOHaJIbHBIM
neiictereM. B To xe BpeMs GYHKUHM 3AH(DHU3a HMEIOT TeTKUH CyTOU-
HBIA PHTM. DTOT PUTM CBA3AaH C OCBEIEHHOCTHIO. MenaToHNH cHHTe-
3UPYETC HOUBLK), OH SBISETCS AHTATOHHCTOM MEAAHOLMTCTHMYJIHPY-
oiero ropMoHa (MCT), BbipaGaThiBaeMOTO B THNOGMhH3E, a TaKke
TOPMO3HT BbLIIEACHUE TIOTCHHH3UPYIOLETO rOpMoRa. CepOTOHMH CUH-
TE3HPYETCA JHEM.

BNHdHN3 0KA3BIBACT BIHAHHE HA NOJOBOE CO3peBaHMe, Ha (YHK-
MM NONOBHX XeJe3, Ha COH U 0OApPCTBOBAHUE.

OuHoYHbIE NOPMOHOTIPOAYIHPYIONHE KNCTKH

OnHHOIHBE FOPMOROTPOAYIHpYIOINE KaeTkH (Middy3Had 3HI0K-
pUHHAA CHCTEMA) -—— 3TO PA3THYHEIE TO TPOMCXOKISHHIO H CTPOe-
HUIO KNETKH WIH TPYINIE KJIETOK, KOTOpHe NPOIYLMPYIOT OHeNOTH-
4eCKH aKTHBHEIE BELIECTBA, 001agalolye ropMOHANBHBIM AeHCTBHEM.
K andxpy3Hol HROKPUHHOIT cUCTEME OTHOCSIT SHAOKPHHOUMTH B CITH-
3UCTO#H 000NM0YKe OPraHOB XeNYIOUHO-KHIIEYHOro TpakTa, mapacdon-
JHUKYIAPHBIE KJIETKH LINTOBHAHON XeJe3bl, CEKPETOPHbIE KJIETKM B
HEKOTOPBIX APYTHMX OpPraHax Tea yenoseka. FopMoHbl Knetok anddys-
HO-3HILOKPUHHO! CHCTEMB OKA3bIBAlOT MECTHOE BOIACHCTBHE Ha CO-
CelHHe, PSIOM PacHOJOXCHHBIS KASTKH (TKAaHH) H BJAHAIOT Ha 06-
mre PyHKIUM OpraHK3Ma.

Mopdonormueckoe H (PyHKIHOHANLHOE CTAHOBJICHHE
SHAOKPHHHOIO RNNAPATA B OHTOTEHE3E

BHICKPHHHBIE XeJle3hl HTPaKT BaXHYIO POIb B TPOLECce pocTa U
pasBUTHA opraHH3Ma. X ropMoHbl yJacTBYIOT B KOODAMHALIMM BCEX
dusnonoruieckux QyHKuui, o6eCneuHBalOT NEPUOTUIHOCTE HYHK-
LHOHANBHEBIX MPOLECCOB OPraHH3Ma — OMONOrHYeCKHX PHTMOB.
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SHAOKPHHHBIE Xejle3l HAYNHAIOT (PYHKIHOHHPOBATh BO BRYTPH-
yrpoGHoM neprone. ['opMOHB U OHOMOTHYECKH aKTHBHBIE BELIECTBA
YK€ BIHAIOT Ha POCT H pa3BUTHE SMOPUHOHA W IUtoda. boseiuas JacTh
TOPMOHOB HAYMHACT CHHTC3HPOBATECS YXE Ha BTOPOM MeCsAle BHYT-
pHYTPoGHOTO pa3BiTHA. C NoABICHHEM B SHAOKPHHHBIX X¢ee3axX pe-
LENTOPOB K TOPMOHAM THIIO(h#3a MeXay HHMH (GOpPMHPYIOTCSA CBA-
a4, OKOHYATeJbHOEe CTAHOBJIeHHE KOTOPHX NMPOHCXOAMT MOCNE
pOXAeHHS.

B NOCTHATANBHOM MEpHOAE PA3BHTHA HIOKPHHHAA CHCTEMA HI-
paeT HCKJIIIOYHTENBHO BAXHYKO POJb B IPOLECCAX POCTa H PaA3BHTHA
oprauusmMa. Jlo Hayajia MoJI0OBOrO CO3peBaHHA BeyIlasi polib B pa3BH-
THH OPTaHOB H CHCTEM OpraHM3Ma NPHHANVICXKHMT NOPMOHY pOCTa,
TOPMOHAM IBMTOBMAHOH Xete3bl, NHCYIHHY, a 3aTéM NMOJOBBIM rop-
MOHaM. MHOTHE TOPMOHH, B TOM YHCIE THPSOHAHBIE FTOPMOHSI, aH-
JApOTeHBl H 3CTPOTEHE, ONPEACIAIOT HAYAN0 H TEMIEHI MOJIOBOTO CO-
3peBaHHs.

Tunochus HawuHaer GyHKUMOHUpPOBATE ¢ 9—10-i1 Henenn BHYT-
pPEYTPOOHOTO MepHolda. ¥ HOBOPOXISHHBIX MAalbYHKOB €ro Macca
0,125 r, y mepodex — 0,250 r. HauGoJibLIUN MPUPOCT MACCH THIIO-
$u3a Habmonaercsa B HEpUOL MOJIOBOTO co3peBaHnA. KaeTku sagHel
JOaU rHnodhH3a CO3PEBaloT HA MEPBOM TOLY XU3HU. Y HOBOPOXKICH-
HLIX UCKIIOYHTENbLHO BAXHYIC PO HIPAcT THPEOTPOIIHLI, aqpeHo-
KOPTHROTPOIHLIA FOPMOHBI H TOPMOH POCTa, KOTOPHIH MPOAYLIHPY-
10T KJIETKH aEcHOTHNO(MH3a. YPOBeHb rOPMOHA POCTa CAMBII BHICOKMIA
y HOBOpPOXAcHHHX. [loce poXaeHUs ero corepXaHue B KPOBH Cy-
HEECTBEHHO CHHXAETCS, JOCTHrask HOPMEI B3POCIIOTO YEIOBEKa K 3--
5 ropam.

Iumosudnas xcese3a B OHTOPGHE3C HATAHAET PA3BHBATHCA OOHOM
W3 IePBhIX. Y HOBOPOXICHHOIO €¢ Macca cocrasaser 1—5 r, Makch-
MaibHas Macca (14—15 r) Habmioaaerca B 15—16 ner. B mocTHaTans-
HOM FEpHOAE MPONYKIHs TPHHONTHPOHWHA M THPOKCHHA BO3PACTaeT,
gr0 0GecneuHBaeT YMCTBEHHOE, (H3NIecKoe H ITONOBOE PA3BHTHE.
HemocTaroK NMPOAYKHHH 3THX ropMOEOB (0COGeHHO B 3—6 JeT) BHI-
3bIBaeT cnaboymme (KpeTHHN3M). B mepuon nofoeoro co3peBaHu rpo-
HCXOOUT [ONBEM AKTHBHOCTH LIIMTOBHAHOSN XeNe3bl, KOTOPHI TIPOsIB-
ngercd B NOBHILEHHH BO30YIUMOCTH HepBHOH cUCTEMBl. CHAXEHME
aKTHRHOCTHU XeJie3nl Habnonaered B 21—30 net.

Hapawumosudnue xcere3v: HATMHAIOT (HOPMHPOBATRCA HA 5—6-H
HeAene BHYTPHYTPOOHOTO nepHona. ¥ HOBOPOXKICHHBIX Macca XKees
COCTARIACT B CPEAHEM 5 MT, ¥ B3pOCIOro Yeaopeka — 75—85 mr. Mak-
CHMANBHAS AKTHBHOCTE Xeje3 HabMoTAeTCA B [EPEBIe 7 BeT XHM3HM,
ocobeHHO B MepBhle OBa roaa. HeaocTaTouHas npomyKOMs MapaTrop-
MOHA BLHI3HBAET pa3pymicHde 3yGoB, BeIlalcHME BOJOC, a M3OHITOY-
Hasi — MOBBLIIEHHOS OKOCTEHEHNE.
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Haonowewnurku y HOBOPOXZSHHOTO MMEIOT Maccy okosio 7 1. Poct
xKene3 npoucxozut no 30 Jier. PasBHTHE KOPKOBOTO BENIIECTBA 3aBeP-
AeTCd K HaYaty BTOpOro rofa xus3Hu. C caMerx niepsuix axel nocie
POXACHHSA TMIOKOKOPTHKOMAE IMPHHAMAKT YYACTHE B pealnsalun
cTpecc-peakumit. HauGonsimad npoayKilHg MIOKOKOPTHKOMIOB OTME-
gaerca B 1—3 roga, a Taxke B myGepraTHOM nepuoae. Mosrosoe Be-
IHECTBO HAINMOYEYHHKOB HAMHMHAeT MpOoAYLIMPOBaTh KAaTEXONMAMKHBI
(IIpeHMYILIECTBEHHO HOPAJpeHANHH), HauHHas ¢ 16-i Hemenw BHYT-
puyTpobHoro neprnoga. OcHOBHO#M pocT MO3TOBOTO BellecTBa Habnio-
fgaetcs B 3—8 ner, a Takke B NySepTaTHOM NEPHOIE.

Dnuuz y HOBOPOXKICHHBIX HMeeT MacCy OKOJIO 7 MT, ¥ B3pOCHIoro —
200 mr. TpooyunpyeMHblit 3M1gpH30M MEJATCHHH TOPMO3HT HOJIOBOE
drznueckoe pa3puTHE, GIOKMpYeT (GYHKLIMIO UIHTOBHAHON XENE3H.
CHuXeHHe TopMoHonpoayuHpyiouieit byHKuuKn snuduza Habnaoza-
erca ¢ 4—7 ner, B mybepTaTHOM NEpHONE KOHIIEHTPAIHA 3TOTO TOp-
MOHA B KPOBH CHUXEHA.

Hoaoswe aceseaw PasBUBAIOTCA W3 €IHHOTO SMOPHOHANBHOTO 3a-
garka. [Tonosas muaddepeHIMPOBKa APOUCXORHT Ha 7—8-ii Henene aM-
OPHOHAIBHOTO MTEPHOAA PAIBHTHSH,

Myxcckue nonoseie Xeme3sl. Ha 11—17-j Hepensx ypoBeHBs aHAPO-
TEHOB ¥ IUIOAA MYXCKOTO IIOJIA JOCTHIAeT 3HAYCHMH, XapaKTepHRIX
IUIE B3POCJIOFO OpraHMsMa. Baaromaps sTOMy pa3sBHTHE MONOBLIX roOp-
MOHOB NPOMCXOANT IO MYXCKOM THNy. Macca auyxa y HOBOpOXIeH-
Horo 0,3 r. Ero ropMOHAJIEHO OPOAYIHPYIOLIAT AKTHBHOCTh CHHXKEHA.
ITon BnusiHneM roHaponuGepuHa ¢ 12—13 ner oHa ITOCTeNneHHO BO3-
pacraer H K 16—17 rogam JOCTHTaeT YpOBHs B3pociblx. IlogbeM rop-
MOHOTPOIYLIMPYIOILCH aKTHEHOCTH BHI3bIBacT NyGEPTATHHI CKaYOK
pocTa, MOARACHHUE BTOPHYHHX NOJICEHX MPH3HAKOR, & rocie 15 per —
aKTHBALHKIO CTIcpMAaTOTESHE34.

Xencxue nosaosbie xenesvl. HaunHaa ¢ 20-#i HegeqH BHYTPHYT-
poGHOro NepHOAA B Au4RUKe TIPOHCXOINT o6pa3oBaHHe NMPUMOPIH-
aTBHEIX (0oANMHKYI0B. K MOMEHTY poXAcHHA Macca SIMHHKA COCTAB-
nger 56 1, ¥ BIpOCTON KeHUIHHH — 6—38 r. B TedeHHe NOCTHATATEHOIO
OHTOrcHEe3a B AWYHHKE BHACAAIOT TPH NEPHOIA AKTHBHOCTH. HEHT-
pasbHbIA (OT poxacHHa go 6—7 ner), npenydepraTHif (oT 8 Aer Jo
RepBOH MECHCTPYALMK), NyOSpPTATHEIN (0T MOMEHTA TICPBOH MCHCTPY-
ALMH o MeHoTAay3sl), Ha Becex sTanax honmuKyaspHEle KITETKH TIPOIy-
ITHPYIOT SCTPOTeHB B PASHEIX KomwdecTBax, Huakuii ypoBeHb 3cTpOre-
HOB 10 8 JI€T cO31aeT BO3MOXHOCTE frddepeHIHPOBKN IHNOTAIAMYCa
IT0 XeHCKoMy TvITy. TIpogyxumnd 3CTpor¢HoB B My0epTaTHOM IEepHOAE
yXKe DOCTATOYHA sl MyOepTaTHOTO ¢KadkKa (POCTa CKeNeTa, a TAKKe
JUTSE pasBHTHS BTOPHYHBIX TIONOBHX MpH3HaKoR). NocTeneHHRIH poct
OpPOAYKIIHH SCTPOTCHOB NMPHBOONUT K MEHapXe W CTAHOBJCHHWIO pery-
JAPHOTO MEHCTPYATBHOTO LIMKIIA.
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Bonpoch nias MOBTOPEHHA H CAMOKOHTPONA:!

1. FlpusenuTe KnacCHMHUKALNIO KeNe3 BHYTPEHHEH CeKpelHu ¥ o6BACHH-
Te, HAa YeM 3Ta KiaccH(pUKALUA OCHOBAHA.

2. HazosHTe AONH rHNodH3IA W pacCK2KUTe, KAKHE TOPMOHE! KaXaad nonst
CHHTE3UpYyeT, Ha KaKHe dyHKINHY OpraHM3Ma 3TH FOPMOHE! BITHAIOT.

3, Ha 0CHOBAHMH KAKHX MPH3HAKOB BHUIENAIOT MHAOTATAMO-THITIOMH3Ap-
HYIO CHCTEMY?

4. PaccKaxuTe © CTPOSHHYM IDHTOBHEHOH Xeme3H # GYHKUMAX ¢ ropMo-
HOB.

5. PaccKaxuTe 0 CTPOSHHH HAAMOUEYHEIX KENe3 H HX FrOpMOHax,

6. Yto Tagoe MaHKpEaTH4YecKHe OCTPOBKH, TAC OHH PacTonaralorcd, Ka-
KHe (PYHKUKH BEITOAHAIT?

7. PacckaxTe o audrby3HoN 3HAOKPUHHON cCHCTEME,

CEPAEYHO-COCYANCTAA CUCTEMA

K cepneyno-cocyaucToil CHCTeMe OTHOCATCA Ceplile H KPOBEHOC-
Hble cocyapl (puc. 80, cM. 1B. BKiL.). DTa CHCTEMa BBEIMOMHAET GYHKLIMH
TPAHCIIOPTa KPOBH, a BMeCTe ¢ HEel) NMUTATENBHBIX BEMIECTB H 3Hepre-
THYECKHX MATepHANIOB K OPraHaM W TKaHAM. OT opraHoB K TKaHe# 1o
KPOBEHOCHLIM COCYAAM € KPOBBIO TPAHCTIOPTHPYIOTCS TPOAYKTH 00-
MeHa BeulecTB. Ceplitie ¥ cepacuHO-COCYIUCTOM CHCTEMBI BRITIOAHACT
(YHKUHAH MBILIEUHOIO «HacoCca», PHTMHYECKHUE COKPAIICHHA KOTOPO-
ro 0OYCIORNTHABAIOT ABHKEHHE KPOBH IO KPOBSHOCHBM cocyaaM. C yde-
TOM CTPOEHHMA H DYHKUMI{ BLIZENISIIOT apTepHid, COCYIR MUKPOLINPKY -
NAPHOrO pycna (apTepHoibl, BEHYJIL) M BEHBIL.

PHU — 3TO COCYIBI, ITO KOTCPHM KpPOBb TeueT OT CepAlia K
opraHaM H TKaHAM. [lo Mepe yoaneHHa oT cepAua LHaMeTp apTepuit
NOCTENCHHO YMEHBIUACTCA, BILIOTh 0 MEJIbYalIiMX apTepHoOi, KOTO-
pble B TOJAILE OPTAHOB MEPEXOAAT B CCTh KAMMILIAPOB. APTEPHOIIBL,
KPOBCHOCHLIC KAMWUIAPH M 00pa3yiollHecad H3 KatWLUISPOB BEHYITHI
COCTARIAKT MUKPOUHPKYIATOPHOE PYCIO, Ille NPONCXOZAT OOMEH-
Hhle MPOUECCH MEXAY KPOBRIO M TKAaHAMM (pHc. 81).

Kanunnsaper — HauGonee MHOMOUMC/IEHHbIE H CaAMble TOHKHE COCY-
Abl. Ux nuamerp konedmerca ot 3 jo 1 MM, B oprannsmMe ueniopexa
HacyuThnBaeTcs oxono 40 miapn kanwapos. O6as InuHa BCeX Ka-
nuApos cocraensiet npuMepHo 100 000 kM, Kanwnanapsl nepexonsr
8 BEHYNTHL, NMPH CAUAHUM KOTOPEX 00pa3yIoTCs MEJIKHE BEHbl, BeHbl —
10 COCY/Ibl, IO KOTOPEIM KPOBb TedeT K cepany. Obluee KOJHYECTBO
BeH Gonbliue, YeM apTepuii, a oblnad BeMIHHA BEHO3HOTO pyciia Tipe-
BOCXOIOHUT OOBEM aprepHanbHOTO,

KpoBeHocHbie cocyabl NONYYAIOT HA3BAHHMA B 3aBHCHMOCTH OT Opra-
HA, KOTOPBIi{ OHH KpOBOCHaOXaIoT (HAMpHMED, TIOYeTHAsA apTepHua),
WIH KOCTH, K KOTOpOH OHH TIpIIeXaT (HAMPHMED, TOKTEBas apTepHs
H T.J.).

Cmipoensue cmenox Kposenocnux cocydos. CTreHKH BCex apTepi, Tak
*e KAK H BeH, COCTOAT H3 TpeX oboiovex: BHYTpPeHHEH, CpeoHel H
HapyxHoti (prc. 82), TomKlHa CTEHOK M CTPOSHHE ¥ COCYIIOB PA3HBIX
TRINOB HEOAWMHAKOBHL. BHYTpeHHAA 000/10YKa — MHTHMA COCTOMT M3
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Puc. 81. MPKpOLMPKYIATOPHOE PYCAO:

1 — Ramumnsaphad ceTh (KanHNApsD); 2 — MOCTKAMAALAD (NMOCTKAIWLIAPHAA
BSHYNA), 3 -~ APTEPHONOBEHYNSIPHBIN anacToMo3; 4 — BeHyna; 5 ~~ apre-
pHoNa; 6 — nperanwAAp (MPpeKanWuUIApHAs apTepiosa).

Crpenku oT KAMWUISPOB — MOCTYILICHHE B TKAHH NHTATE/TBHBIX BEWIECTR, CTpen-
KM K KalTWUipaM — BHIBEAeHWE W3 TKaHel mpooykros cGMeHa

ILTOCKHX 3HEOTENHAIBHEIX KIeTOK (3HOOTEJHOLHTOB), PacmoloXeH-
HEIX Ha GasanpHOi MemOGpaHe. B cTeHKax OOJIBIUIHHCTEA apTEPHHA HAXO-
JTUTCA MHOIO IACTHYECKHX BOJOKOH, 0Opa3ylomux BHYTPCHHION Na-
CTHYECKYI0 MEMOpaHy M NPHMIAIOLIHX APTEpHAM 3N4CTHUHOCTH,
YIIPYTOCTD. ¥ MENKHUX U CPSIHHX (ITO TONLIHHE BEH) BHYTPEHHAA 060-
JIOUKa o6pa3yeT mMOMYNYHHOH POpMAl CKIaIKNn — KIanaHbi, NpendT-
CTBYIOLIIME OOpaTHOMY TOKY KpoBH (pHc, 83). CpeaHAs 060n04Ka (Mbl-
HIeYHAad) COCTOHT M3 IJIANKHX MBILICYHBIX KJICTOK. ¥ apTepuid, no
CPaBHEHHIO ¢ BeHaM#, MbIlleYHas 00ojlOYKa pa3BUTIa JyIIUe, OHa
tomue. CpenHas 06010YKa COAEPXRHMT TAKXKE NACTHUECKHUE BOMOKHA,
KOTOPRIX 0CO6eHHO MHOIO Y O4€Hb KPYIHBIX apTepuif — aopThl, Jie-
TOYHOTO CTBOJIA. DTH COCYIbl HA3HBAIOT aPTEPUAMH TACTAYECKOIO THNA.
VY COHHBIX, NOAKITIOYHYHBIX, TOAB3NOIIHLIX W OPYIHX apTepHii cpel-
HEro AuaMeTpa COOTHONIEHWE TIAAKOMBILIEYHbIX KJIETOK H 3JIacTH-
YeCKHX BOTOKOH MIPHMEPHO OMHHAKOBOS. DTH apTEPHK MEILLIEYHO-31a-
CTHHECKOro THIA. ¥ TAKHMX aprepHii cpelnsaa obONMOYKA COCTOMT U3
THAAKOMHEILIEMHBIX KIeTOK, [103T0MY 3TH apTepy# Ha3bIBalOT apTEpHA-
MM MBIIIEYHOTO THIIA, ¥ MENKHX U CPEIHEr0 ANAMETPA apTepHil snac-
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TUYECKHE BOJOKHa 00pasy-
0T HapyXHY0 3JacThHYe-
ckyte Memopany. Hapyxuan
000/109Ka KPOREHOCHBIX CO-
CYIOB COCTOMUT M3 PHIXIO#H
BONIOKHHCTOH COCAMHUTENb-
Hoii Tkanu, B Heli pacniono-
XEHH HEPBHl W KPOBEHOC-
Hble COCYObl, MATAKIIHE
CTEHKH COCYHOB.
KpoBeHOCHHE KamWwing-
Pbl HMEIOTCS ¥ BCEX OPTAHOB
H TKaHeil, KpoMme HOTTEIH,
BOJIOC, SMHTENHMATBHOLO 10~
KpPOBa KOXH H CIAM3HCTHIX
obosiouek, xpsaueit. Kpose-
HOCHBIC KaNMW/UTAPHL, NIMEIO-
L€ TOHKHE CTEHKH pasiny-
HOTO cTpoeHMsa (pHc. 84),
OCYIIESCTRAAIOT OGMeHHbIEe
MPOIECCH MEXKOY KPOBbIG H
TKAHAMH, B Nerkx xanwuis-
pH 00eCIedHBaIOT rascos-
MEH MEXIY KPOBBIO M BO3-
xyxoM. OOBMMHO Y Yen0oBeKa
B COCTOSHMH NIOKOA packphl-
Thl Beero 20—30% Kanwi-
JapoB. OCTATEHEE Kamua-

PH BKIIOYAIOTCA B KPOBOTOK Puc. 82. CtpocHHe CTEHOK apTepHH
BO BpeMsl YCHICHHOH pa- cpeaHero kanubpa (A) u BeHs (B):
60Tl oprana. PerymipyloT | — suaorenuii; 2 — 6azansHast MemOpaHa;

MOCTYIIACHHE KPOBH B Ka- 3 — NOR3IHAOTCNMANBHHIA cnoil; 4 — BHYT-
MHIAPH TMAIKOMBIIIEYHBIE  peHHsA snacTidecKas MeMOpana; 5 — MHo-
KIETKH, PacliONOXEHHBIC B  IHTH, 6 — IMACTHYECKHE BONOKHA; 7 — KOJI-
MECTax Nepexofa apTepHON  nareHOBHEe BONOKHA; 8 — HapyxHafa 3na-
B KallHANAPLI. CTHYecKad Membpana; 9 — BoJOGKHMCTAA
Taknm ofpa3oM, y Kpo- (coeXMHMTENbHAS PHIXIAA) TKAHE, 10 — Kpo-
BEHOCHOM CHCTEMH MOXHO peHOCHBIE cocylbl. Obonouxu: | — BHYTpeH-
BBUIC/IMTE 2PTCPHANTBHOE 3BE~ #as, 11 — cpeanss, 11l — napyxnan
HO, OCYLLIECTRIAIONICE TPaHC-
AOPT KPOBH OT Cepilla H MOCTOAHCTBO HABICHHUA KPOBH B COCYAAX;
MHKPOUHPKYISIPHOE PYCIO (apTrepuobl, KAMWUIAPD, BEHY/IbI), 06ec-
f1IeYNBAIOIICE HENOCPEACTBCHHBIN 00MeH MeXay KPOBBKY H TKaHA-
MH, H BEHO3HOE pycio, ofecreynBaioee BO3BPAT KPOBH K cepiuy.
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Ha HapyxHO# mOBEpPXHO-
¢TH cepalla BHIHEL tonepey-
HafA W BeHeuHast G0pO3NEI,
OTACNAIOIINE Tpeicepoua OT
XKeJIYAOUKOB, H ABE MPOIOJih-
HBlEe MEXCKenyaoukoBbie 60-
poO3OHl ~— MEPESTHAR M 3aAHAS,
pacmoNoOReHHAsd Ha IpPaHMIIe
MEXIY TEPABBIM U JIEBHIM X¢-
aynoukaMu. B atux 6oposmax
JIEXaT BEHEYHEBIC dPTEPHE H
BeHBE cepAla. Han BeHedHOH
Gopoagoii, mo 60Kam OT a0p-
TH H JieTOYHOTO CTBOJNA, BHA-
Hbl BHIIAYHBAHHA HepeIHNX
CTEHOK IIPaBOro M JEBOTO
npeacepanit — nNpasoro U Jie-
BOFO YIIKA cepiua.

IIpaBoe u neeoe npeacep-

Puc. 86. CTpoeHMe KaMep cepaua H HA-  jyg 3aHUMAIOT MECTO Haj
MpaRIcHHE TOKA KPOBH B HCM BeHeuHol Gopozaoit U obpa-
{(poHTanbHDIA paspes): 3YI0T OCHOBaHHE cepaia.
1 — aopra; 2 — neBasl nerouHad aprepud, ﬂpenccpnm BHH3Y cooﬁma-
3 — nesoe npeficepane; 4 — NEBLIE IETOY-  1oTCH COOTBETCTBEHHO C TIPa-
Hbie BEHEL 5 -~ JIEBOS MPEJCEPAHO-KENY- prM W JIEBBIM XKEIYAOUKOM
AOYKOBOE OTBEPCTHE; 6 — NeBHIl Xemyno- yepes NpaBoe U JFeBoe Mpeli-
yek; 7 — KnanaH aoprTH; 8 — MPaBMA  cepnHO-XeNYIOUYKOBOE OT-
AKemymouek; 9 — KnamaH JerodHoro CTBo- BepcTHe. Yepes 9TH OTREpCTHS
na; 10 — HIDKHAA nonad Beda; 11 — npa- g yomenT COKpAILEHNS TIPE-
BOC ﬂpeﬂcepﬂﬂ(}'}!(emo‘lmm OTBEPCTHE, cepm KpOB]) nepemmmﬂ
12 — npasoe mpeacepmme; 13 — MpaBHe g xenymouku (pHc. 86).
NErodHeie BeHb; 14 — nipasad erovyHas ap- B npacoe npedcepdue cpepxy
Tepud; J5 — BepxHs NOJNas BEHA, BrAJACT BEPXHAA NOAas BEHa,
Crpenku — HalpaBiIcHHe TOKA KDOBH B orRoasLast KPOBS OT TOAOBS,
KaMepax cepaia 1MeH, BePXHKUX KOHSUHOCTEH
U I'PYIHHX cTeHok. CHU3Y B
3T0 npeacepane OTKPHBaeTCA HHXHAA OJIaA BeHa, OTBOAALIA KPOBb
OT OPraHoOB K CTEHOK, TPYAHOIM, Gplolrnoii MoAoCTe!, Tasa H OT HHX-
HHUX KOHeyHocTteli, B upaBoe npeacepaMe BIAgaeT TAKKe BEHO3HHM
CHUHYC cepilia, Yepe3 KOTOPHIH OTTeKAeT BEHO3Has KpoBb OT CaMOro
cepaua. PacnioNoXeHHOe BHH3Y IPaBoE MPeACEpIHO-XKEMYA0UKOBOS OT-
BEPCTHE BEAET M3 MpPaBoro MpeacepAHa B MPaBbiil XeJyJoueK.

Ipasuii acesydouex. BHyTpEeHHAS MNOBEPXHOCTD IIPABOTO XKEMyA0TKA

HepOBHAa, Ha HEH BHICTYNAT TPH KOHYCOOOpa3HEIE COCOYKOBEIC
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MBIITEL. BEepXy XeayzoueK HMEeT ABA OTBEPCTHA. DTO TIPAROE TIPEI-
CEPEHO-XeNyTOUKOBOE OTBEPCTHE H OTBEPCTHE, BeAyLlee B Jeroy-
Hblit c¢TBo. [Ipapoe MpedcepIHO-XENYIOYKOBOS OTBEPCTAC MMEET
TPEXCTBOPYATHId NpeacepaHO-KeMyI04KOBHI KnanaH. K ¢cBoOoOIHBIM
XpasiM TpeX CTBOPOK ITOFC KJalnaHa (fepeaHeii, 3agHeil n meperopo-
ACYHOH) NPUKPEINEIIOTCA TOHKHE CYXOXH/IBHBIC HHTH, HAYMHAK-
LIHECH OT COCOYKOBBIX MHEIITT TPABOFO XKEAYAOYKA. TpexcTBopYaThiil
KJTarnaH MpoIycKaeT KPOBb M3 NPAaBOTO IIPSACEPAHS B MPaBLIk Xemy-
Do4eK M Omaroaaps TOHYCY COCOUKOBBIX MBINIL NEPeKpHBaeT HYTH
oOpaTHOMY TOKY KPOBH H3 XeMyAo4KOB B npeacepausi. B Havane se-
TOYHOTIO CTBOJIA HMECTCA KJIAlaH, COCTOHIIUE U3 TpeX MONYIYHHBX
3ACJOHOK. OTOT KJIanaH JIEro4HOTO CTBOJIA NIPONYCKAST KPOBb H3 Npa-
BOTO XENXYAOYKA B CTOPOHY JICTKHX H IPEeNATCTBYST TOKY KPOBH 00-
PATHO B XENyLo4YekK.

Jesoe npedcepoue BBepXy BMEeT YETHIPE OTBSPCTHSA, Yepe3 KOTOpHE
B HEro OTKPLIBAIOTCA JIETOYHBIE BEHHI (TI0 ABE OT KaXIOTO JIETKOTO).
Buu3sy nesoro npeacepiis HaXOAMTCA JEBOE IMpeAcepIHO-XKEayIou-
KOBO€ OTBEpPCTHE, BEAyILIEE B JICBHL XKeIyIoueK.

Jleawsii mceaydonex. Ha BHyTpeHHEH MOBEPXHOCTH XeNYIOUKA BHC-
TYTIAIOT B¢ COCOUKOBEIE MEIHIIBI, KOTOPEIE TPH TIOMOLUM TOHKUX CY-
XOXWIAbHBIX HUTEH COCOHHAIOTCA CO CBOOOAHEIM KPaeM ABYX CTBOPOK
(Tepeaxeit ¥ 3anHe) ACBOTO NpeACEPIHO-XKEAYA0SKOBOTO (ABYCTBOD-
4aTOro) KiarnaHa. Yepes 1eBoe npeacepaHo-XKeAYA0UKOBOS OTBEPCTHE,
COOOILIAIOLIECE ICBOE NPEACEPIHE C JICBHM XKEIYI09K0M, KPOBE ITOCTY-
[1a€T B JIeBhlit xenynoucK. OOpaTHOMY TOKY KPOBH TIPSHATCTBYET YIIO-
MAHYTH BBILLE ABYCTBOPYATHIN KIalaH.

M3 NeBoro Xenymouxa BEIXOAWT a0pTa, OTBepPCTHE KOTOpOli Haxo-
JHTCA B BEPXHEI JACTH JIEBOIO XEAyFodKa. OTBepCTHE A0PThI HMEET
KAariad, COCTOSIIHA H3 TpeX TOAVIVHHBIX 3aCiOHOK. JTOT KiamaH
MPOIMYCKAET KPOBb TONBKO H3 XeNyA0oYKa B A0PTY W NpenaTcTBYeT 06~
PATHOMY TOKY KPOBH.

Bce KianaHe1 cepia OTKPBIBAKOTCA IACCHBHO N0 AeHCTBHEM TOKA
xpoBH. [IpH coKpalicHUN MYCKYRAaTYpH Mpeacepiuii CTBOPKU Mpen-
CepIHO-XelyAOUKOBOTO KnanaHa, TpeIcTABIAIOINe coboif CRIAIKH
BHYTpeHHeil 000NMO0YKH CTeHKH — 3HI0KapAa, OTKPEIBAKOTCA, H KPOBb
MOCTYIaeT B XENYROUKH. B cTopoHy mpeldcepanit cTBOpKAM MEILAKOT
OTKPHIBATHCH CYXOXKHIbHBIC HUTH COCOYKOBBIX MbIILL. ITpH cokpaiue-
HHH MYCKYIATYphl XEGNYIOUKOB H HX COCOYKOBBIX MBILILL CYXOXHIIb-
HBi€ HUTH HAaTATHRAIOTCA H He Iai0T CTBOPKAM KIAamaHOB BHBOpPAaYIN-
BaThCs B CTOPOHY TIpEncepait.,

3acNOHKH MOAYJYHHBIX KAAMAaHOB, 3aKpbIBAIORING OTBEPCTHA aop-
TH | JIETOYHOIO CTBONA, CBOOOMHO NPCNYCKAIOT KPOBE M3 XEIYEOYKOB
B JIETOYHHI CTBOX M a0pTY, HO TIPEMATCTEYIOT OOPaTROMY TOKY KPOBH
M3 3THX COCYIOB B XeTyEOYKH.,
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HH pedeHka. ¥ 2—3-IeTHHX fneTeit MpeobGiaaeT Kocoe MOIOXKEHHE cep-
mua. HuxHas rpanuua cepaua v geteit mo | roga pacmonoxeHa Ha
OIUH MEXPeGepHBIA MPOMEXYTOK BBILIE, YeM ¥ B3POCHBIX, BEPXHsIsL
TPAHHIIA HAXOAWTCS Ha YPOBHE BTOPOro MexpeGepbs. Bepxyinka cepn-
Ua MpoeuupyeTcs B IE€TBEPTOM JIEBOM MeXpeOepHOM NpPOMEXYTKe
KHapyXH OT CpeAHeKMoYHuHOM muHuH. TTpasas rpaHulIa cepaua Hal-
Goee yaCTO pacroiaraeTcs 1o NpPaBoOMY Kpalo TDYAHHBI WK Ha 0,5—
1,0 cM Bnpaso or Hee. TTpoeKIIMs KNANAHOB Y HOBOPOXICHHOTO HAXO-
AMTCA BHINE, YeM Y B3pOCABIX. [IpaBoe MpeacepaHO-XeIyIoIKOBOE
OTBEPCTHE M TPEXCTBOPHYATHIA KIanaH NMpOCLUPYIOTCS HA CEPeIMHY

TPYAMHBI Ha yPOBHE NPUKPEIUIcHMs K TpyanHe IV peGpa. Jlesoe mpen- .

CepIHO-XeAYIOYKOBOES OTBEPCTHE H ABYCTBOPYATHIA KNTanaH pacnoio-
XKCHEB Y 1I6BOTO KPas IPYIMHE Ha YPOBHE TPETLETO peGepHOro xpsuia
(¥ B3pOC/IbX — COOTBETCTBEHHO Ha ypoBHe V U IV pebep). [pasoe k
JIEBOC apTepualbHble OTBEPCTHA M TIONYXYHHEIC KIAMAHLI JIEXAT Ha
ypoBHe 111 peGpa, XaK M y B3pOCITBIX.

Hepuxapo. ®opma nepukapaa y HOBOPOXKACHHBIX apooGpasHasi,
O6peM NoNoCcTH NEpUKapIa MAt, OH ILIOTHO oOneracT cepire. Kyrmon
NEPHKApIa PacroiaraeTCa BHCOKO — M0 JIHHIH, COSHMHSIOMEN Ipy-
AMHO-KMIOYHYHEIE COWIeHeHna, HIUXHA1 TpaHHLa eprKapaa Mpoxo-
OUT A3 YPOBHE CePeMHH NIATHX Mexpebepuil. 'pyauHo-pebepHas
NOBEPXHOCTD IIEPUKAPA2 Ha 3HAYHTEABHOM NIPOTAXKEHHH MOKPHITA TH-
MYCOM. 3aIHUil OTHeN COCEACTBYET ¢ MHILUEBO/IOM, Tpaxeei, GpoHxa-
MH, a0pTOii, 6ayxnalonmMMy HepBamu. HuxHsus cTeWKa mepukapaa
CPALUENA € CYXOXKUIBHBEM LIEHTPOM H MBIIICYHON YacTBK AMadparMel.
K 14 rogaM rpaH’UA IEPUKAPAA H B3aHMOOTHOIIEHHS €10 ¢ opraHaMu
CPeAOCTeHHA COOTBETCTBYIOT TAKOBBIM Y B3POCIIOTO.

Pabora cepana

CepaeuHas MBIINA COKpALaeTcsi pHTMHYHO, B OTIHYME OT CKe-
JIETHBIX MBI, COCOGHOCTE K PUTMHYECKOMY COKpAllIeHHIO NOX BJTH-
AHUEM UMITYIILCOB, BOSHHKRIOUIMX B CAMOM CEpile, ABMACTCS XapaK-
TEPHOM 0COOEHHOCTEIO MUOKADIA. 3T0 CBOHCTBO HA3BIBAIOT AGMOMA=
mMuIMom cepoya.

ABTOMATH3M CepIla cBa3aH ¢ QYHKIMEH ero aTUIUYHHIX MBIIEY-
HBIX KJIETOK fPOBOAALIEH cHCTeMBl. UMITYITLCH, BBRE3BIBAIOLLIAE PHTMH-
YECKHE COKpPAIWEHN CepAlla, BO3HHMKAIOT BHAYANE B CHHYCHO-TIPEA-
CEPIHOM Y3JIe.

Bosbyxnenus moARIMIOTCS B POBOAsIIEi CHCTeMe cepaua Garo-
HapsA H3MCHCHUSIM SNIEKTPHYECKMX TOTCHIIHANIOB HA NOBEPXHOCTH KJle-
TOYHHIX MeGpaH. BosHHKILEE BO3OY:KICHHE H3 CHHYCHO-NPEICEpIHOTO
y3ia OHICTPO pacnpoCTPaHACTCA HA KIETKH MHOKAPAA TIPENCEepIHit H B
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NpeACepLHO-KENYIOUKOBMR y3es, H3 KOTOPOTO HMITYALCH MAYT K
MHOKApAY XeayaouyKoB. [IpoxoxazeHne HMITYALCOB Uepe3 NPENCcepaAHO-
XKeNYTOUYKOBBIH y3ea 3aMelnsdercs, NO3TOMY BO30YXICHHES HOCTHUTAeT
MHOKapIa XKenyIouKoB MeIeHHee, YeM MHOKapaa npeacepamii. B cesasu
¢ 3THM COKpallaloTCd BHAYANE TIPEACeplUs, 4 MOTOM M XKEJIYTIOUYKH.
Bo BpeMst COKpamIeHHs (CMCTOMMI) XEAyHOUKOB CepiedHasl MBIIIIIE
He ¢rMocofHa OTBEYATh HA HOBRIE Pa3dpaXeHHs. DTOT mepHoa Hepo3oy-
IVMOCTH MUOKApIa HaswBaloT pedpakrepHol ¢azoi. D10 CBOHCTBO
CepASUHO MBIIIIE! BO BpeMsA CHCTOJIB HE OTBSYATD KOIIOTHHTEIbHBIM
COKpALEHHeM TO3BOJSeT MHOKapay Oosee MOAHO M DUTMHYHO CO-
KpalllaThCAA, HE HCIBITHIBAS YTOMIICHHS.

CepaeuHblil MK COCTOWT H3 COKpallleHWs NpeAcepIdit M Xemy-
JOYKOB H MOCIEIYIOWETO HX paccnabaeHus. Y 380pOBOro YeN10BeKa B
COCTOSHMH 1I0KOA cepaue cokpamaerca 60—70 pas B 1 muH. Cokpa-
IHEHHE CepIeYHOH MBILILL HA3LIBAKOT cicmoaoil, ee paccnabnenve —
duacmonoi. CepleyHsiil IMKI HMEET TPH A3kl CUCTONY [IPEACEPIMiA,
CUCTONTY XEJAYAOUKOB H ofuiyio maydy, O6mas IMpoJo/LKMTIEIBHOCTD
CepIeYHOTO IIMKIIA Y TeJIOBeKA pasHa npuMepHo 0,8 c.

HayamoM KaxIoro HHKIA CYHTaETCA CHCTONA NPEACSPAHIL. Amsila-
sics1 0,1 ¢. B 3TOT MOMEHT MHOKAPA Xenya04KoB paccnabsieH, CTBOpYA-
ThI€ KJIaTIaHbl OTKPHITHI, a MONYJyHHble KIanaHbl 3aKphIThl. Bo BpeMs
COKpAIlcHMA TIpeACEPAMi BCI KPOBb M3 HHX MOCTYHNACT B XEIYEOUKU.
Mo okoHYaHHH CHCTOMEI MpeRCcepaHii HAUHHACTCA CHCTONA XKEIYI0U-
KOB, KoTopas Jumres 0,3 c. B MOMEHT COKPALLCHHS XEAYIOUKOB TIPea-
cepaUs OKa3HBAIOTCA yXe paccaableHHBIMH, JBYXCTBODYIAThIH ¥ TpeX-
CTBOPYATHIA KNamaHsl, cOOGIIAIONIME MPEACEPANA € XEAYIOUYKAMH,
3aKpHIBAIOTCA. [1pM COKpalieHHH MYCKY1ATyPBL XeIyIouKoB KPOBb U3
HHX BRHTATKMBACTCA B a0pPTY ¥ JIeTouHMIt cTeON. ITonynyHHEIE Knana-
HB Y HaYaJia ROpPTEI H NETOYHOTO CTBOJA OTKPBHIBAJOTCA, UX 3aCJIOHKH
MPHUXHMMAIOTCA K BHYTPEHHHM CTEHKAaM 3THX COCYAOB, ¥ POUCXOIHT
M3THAHWE KPOBH M3 XKeJIYAOUKOB,

Coxpaugenne ncesydonxoe CMCHACTCA UX paccnabieHueM — AUacTo-
noit xeayaoukos. [Tog gelicTBHEM BLICOKOIO JABIEHHA, CO3TABIIETOCH
B A0pPTe M JIETOYHOM CTBOJIC, MOAYAYHHEIC KNAllAHE 3THX COCYIOB 3aK-
PHBAIOTCA, NPEMSTCTBYA BO3BPALICHHIO KpoBH B Xenygzouku. [locie
3TOr0 HACTY{TAeT EPHOJ IIOKOS BCEX KaMep CepAlia, WIH 0bIero pac-
cnabnenmnsa — obian maysa. Ha ofnIyio cepieyHyio rmay3sy NpUXooHTCS
0,4 ¢. Takoro HHTEPBAIA MEXIY COKpallleHUIMH JOCTATOMHO LI TTOJ-
HOTO BOCCTAHOBJICHHA PaboTOCHOCOOHOCTH cepala.

Bo BpeMs KaXIoro COKpaLleHHs XeJyI0YKOB B COCYIbl BRITATKH~
BaeTCA onpeacneHHas mopuusa xposu. Ee o6beM, MoayywBIIMA Ha-
3BAHHE YIAPHOIo, CHCTOMHYECKOTO, cocTaBaseT 70—80 ma. 3a oAHY
MHHYTY CEpPIUE B3POCIOro YeNOBEKa, HAXONAIIErocs B IOKOe, BhI-
TANKHBACT B KPOBEHOCHBIE cocyaAbl 5—35,5 1 kpobH. [Ipy dusuyecxol
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Harpyske KOJHMYECTBO KPOBH, TIEpeKaUHBacMOM CepeM 3a OOHY Mu-
HYTY ¥ 3I0POBOIO 9ejioBeKa, yBeamampaetcs mo 15—20 .

Tonw cepdna — 310 3BYKH, BOZHHUKAIOLINE BO BpeMsi paboTHl cepl-
na. MX MOXHO NpOCHYIIATE, MPHAOXHB YXO K nepeaHeii rpyaHoHi CTCHKE.
BHAeng0T IBa TOHA: MEPBBIA TOH — CHCTONHWYECKHUH N BTOpoii TOH —
aractouueckuil. Cucronuueckuit ToH — Gonee HU3KHI, TIPOJOIIKH-
TenpHBE. OH MOSIBNAETCS B HaYalle CHCTOMH XETYA0UKOB H CBA3aH C
COKpALleHHEM MYCKYAAaTyphbl CTEHOK XelyIOYKOB, BHOpallett HaTa-
HYTHIX CYXOXHJIBHEIX HHTel W KoneGaHneM CTBOPOK IIpeACepaIHO-XKe-
NYIOYKOBBIX KIANAHOB B MOMEHT WX 3aKpeITHA. JInacTonnyeckuii ToH
KOPOTKHiA M BBEICOKMIi, MOABIACTCS B HAa4Ya/e AHACTOMbI, KOLOA 3aK-
PHIBAIOTCS 3ACIOHKH OUIYIYHHBIX KNA[IAaHOB A0PTHl H JIETOYROIO CTBOJIA.

M3pecTHBI MeCTa Ha TPYEHOI CTeHKE, IIe TOHBI CEpAlA CJIBIIIHEL
oTyeTnHeo. [lepBslii TOH 3aKpHITHA JICBOTO NpPEACEPOHO-XKENYIOYKO-
BOTO KianaHa (MHTPaNbLHOTO) MPOCAYIIHEASTCH B OOJACTH BepXYIIKH
cepaiia B MATOM Mexpedephe, UYTh JieBee OT rpyanHE (puc. 87). Tlep-
BBIH TOM 3aKPHTHSA NPAaBOro NPeacepIHO-XeTyaIodKOBOrO KNamaHa 1
COKPAaHICHHA MHOKADPAA MPABOTO XKEMYAOYKA CIBIIIEH B MECTe COSTU-
HEeHHA Tela I'PYAHHLEL C ee Meue-
BEAHBIM OTPOCTKOM. Bropoii ToH
3aKPHTHS KiIallaHa a0pThl BEICHY-
LIMBaeTCA BO BTOPOM MeXpebe-
pbe, cnpasa TPYOHHEI, a 3aKphi-
THE KJIanaHa JIETOMHOTO CTBOIa —
BO BTOpOM MexXpebepbe, clieBa OT
TPYRHHHL.

Cepieunntii moauox MOXHO OT1-
pEIeNINTE PYKOit Ha YPOBHE IIATO-
ro Mexpefepbsa cicBa OT IpyigM-
Hbl. BTOT TOMIOK o0pasyerca B
Pe3yALTaTE M3MECHEHHAA IOJNOXe-
HHUA Cepala NpPH CHCTONE, KOrma
JIEBHHA XEMYyTOYEK APIKAMASTCH
Puc. 87. Ilpoekuus oTBepCTHit CCPA-  k mepegHEH IPYIHOH CTeHKe
Ua, CTEOPYATHIX M MONYIYHHHX Ka-  «ypapgercas O Hee.

MAHOE HA MEPEAHIOK NMOBEPXHOCTDL HDaexmpuneckue nesenua 6
rpyaHoil knetki (cxema). CTpeaKaMu cepiye. DNEKTPHYSCKHE HPOLIECCH
NnoKasaHs MECTa HPOCHYIUIHBAHHA pBOIHHKRIOT B cepaue, Korga BO3-
TCHOB CEpaua: OyXeHHBH YYACTOK CTAHOBHTCA
1 — OTBEPCTHE JIETOYHOTOD CTBONA, AAEKTPOOTPHLATEABHBIM IO OTHO-
2 — NeBHH NPeNCcepIHO-XKENYEOUKO- meHHIO K HEBO3OYKACHHOMY.
BHIA KNanaH; 3 — BepXylika cepaua; IToCKOABKY TENO YeJIOBEKA AB-
4 — MpaBbli NPEACEPIHO-XRENYAOTKO-  JigeTc XUIAKMM NPOBOIHHKOM,
BBl KnanaH; 5 — OTBEPCTHE aOPTH  GHOTOKM cepAla MPOBOIATCA B
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Pa3HBbIX HaNMpaBICHUAX, ¥ HX MOXHO 3apPErHCTPHPOBATh ¢ TIOMOLILIO
npubopa — 3MeKTpokaparorpada. DiexTpokapauorpadoM orpenens-
0T H3MEHEHUs CEpPAEIHOTO PATMA, HAPYIIEHHUE TIPOBERCHHST BO30YXK-
OCHHA, MECTO W XapakTep NOBPeXIeHHs cepaeYHON MBIIILbL.

Bomnmpoch AN# NOBTOPEHHR M CAMOKOHTIpOAA:

1. OnHUIHTE CTPOEHHE CTEHOK KPOBEHOCHBIX COCYAOB.

2. HasoBuTe cOCYyOH, OTHOCALUMECS K MUKPOUMPKYISITOPHOMY DYCRY.

3. HazoBWTe KaMepHl cepilla B OTBEPCTHA, YEpe3 KOTOPHIE 3TH KaMephl
co0DWAITCA.

4, OmauyTe BHYTPEHHIOIO NOBEPXHOCTD NPEACEPINii U XeLyIOuKOB.

5. PaccKaXuTe © TPOSKUWA IPaHULl W KIanaHoB Cepalla Ha TEpCAHION
IPYAHYIO CTCHKY.

6 Uro Takoe nepukapa? PacCKaXMTEe O ero CTPOSHHH.

7. JaifTe XapaKTepUCTAKY ABTOMATH3MY cepaua. [Ae OH BOSHHKaeT 1 KaK
peanu3yercs B CTeHKAX cepaua?

8. PacckaxuTe o cepReMHOM LHKKIE, ere Havaje, (asax W MPOROIKNTENb-
HOCTH.

9, Yro Takoe cHeTona W AHactoaa? Kakve mpolecchl MPOUCXOIAT B cepaue
npH CHCTONME U aHactone?

10. PacckaxuTe o ToHaX cepaua. B cBA3HM ¢ 4eM OHM BOSHUKAIOT I B KaKHX
MecTax Ha MepenHeil rpyIHON cTeHKe NPOCIyIMHBAOTCa?

KPOBEHOCHBIE COCVIbI TEJIA YEJIOBEKA

JIBIbKerHe KPOEH B OPTAHU3ME YE/I0BEKA IPOUCXOANT 1O IBYM 3aMK-
HYTBIM CHCTEMaM COCYAOB — Manomy M GompimoMy Kpyram KpoBoO-
obpateH#a (puc. 88, CM. IB. BKAL).

Manniili KpyT pantenna. [TyTe XPOBH OT IPABOFO XKEMYIOUKA
gepe3 apTepHH, KaWUSIPE U BEHBL JIETKHX KO JICBOTO MPEICEPAHs
Ha3LIBAIOT MAILIM, WIF JIETOYHBIM KPYIOM KpoBooGpalleHHs. DTOT NyTh
CJYXHT L1 ofOraleHus KPOBH KHCIOPOIOM H BBIBSICHHS M3 Opra-
HH3Ma YIEeKKeaoro raza. M3 npasoro Xeaymrouka BeHO3HAs! KPOBb Ha-
NpapiseTca B KPYIHEIA COCYl — JIETOMHHHN ¢TBOJ, PAa3Ae/ISIomMACs
HAa NPAaByIo U JICBYIO JErOYHEBIE apTepyi. B IErKuX BeTBH JIETOMHBIX ap-
TepHH BETBATCA W MEPEeXolAT B KATIWUIADH!, KOTOPHE OTIETAlOT J¢-
NOYHbIE NY3LIPLKH — aibBEONEL. UYepes CTEHKH albBeo] TPOHCXOANT
razoobmeH. U3 anpBeo] B KpoBb MEPEXOXUT KHCAOPOH, B OOPaTHOM
HAIPARTEHUH — H3 KPOBH B albBEOJIBl — YIJICKHCIB# ras. BeHosHas
KPOBE, HPOXOAA Yepe3 KaMUIAPE! IErKuX, HACHIIACTCS KUCTOPOAOM
¥ CTAHOBHMTCS apTepHaibHOil. OGoralleHHAS KHCITOPOAOM KpPOBb (ap-
TepHAIbHAs KPOBb) MOCTYIIACT H3 KAIWLIAPOB B BEHO3HBIC COCYARI,
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KOTOPHIE, COSOHHALCh, 00Pas3yIOoT B KaXAOM JIETKOM IIBe JIETOYHBIS
BEHEl, BHAZAIONINE B JICBOE TIPEACEPIHE,

Bounmioli xpyr xposooGpamenna. ITyTs KPOBH OT JIEBOIO XKETyI04KA
cepliia Ao IIPaBOTO MpeJcepAns Has3bIBAIOT SONBIIHM KPYTOM KpoBoob-
pateHus. JIeBalif Xemyaouek, COKpalllasich, BHTATKHBAECT HACBHIIEHHYIO
KHC/IOpPOIOM KPOBB B CaMyI0 KPYITHYIO apTepHIo Tela - aopty. Bersn
a0PThbl HATIPABJIAIOTCSH KO BCEM TKAHAM M OpTaHaM, TAE OHH BETBATCA 40
KanWwuispos. U3 KAIMUApoB OOMBLIONo KPyTa KPOBOOGDAIeHHA KO BoeM
KNETKaM U TKaHAM Tella MOCTYMAIOT KHCNIOPOA, IUTATENFHME BELIECTBA
H FOPDMOHEI, 2 M3 KJIETOK M TKaHel B KaNnWUsIphl MepeXoidT RPOIYKTH
obMeHa, B TOM YHChe H yrieKucawil ras. [pu 3ToM KpoBb, colepxa-
10aq MPOAYKTH OOMEHa BellleCTB, CTAHOBHTCA BeHO3HOM Kposhio. Ka-
IMUAPH CJIMBAIOTCA B BEHYNEI, KOTOPEIE COOMPAlOTCS B MENKUe, a
3aT€M W B KpYNHBIe BeHE. BeHO3Has1 KpPOBh OT TYJIOBULIA, HIDKHUX KO-
HEYHOCTeH, OPraHOB OpIOIHO ¥ rpYXHON MonocTell uepes KpymHHIN
COCYA — HMXHIOIO TIOJIYIO B€HY — TIOCTYMAaeT B MpaBoe MpeAcepiMe.
B 3710 Npencepaune yepe3 BEPXHIO MOMYIO BEHY BEHO3HAs XPOBb OTTEKa-
€T OT OPTaHOB TrONOBEI, 1UCH H BEpXHHX KOHEYHOCTEH.

ApTreprn GoablIore Kpyra KpopooOpamenns

AoOpT2a BHXOINT U3 JIEBOTO XEAYAOUKA CEPALIA. ¥ a0PThl BHAEAAIOT
BOCXOIALLYIO YaCTh, AYTY ¥ HUCXOMSIUYIO JaCTh, OT KOTOPHX OTXOOAT
BETBU K opraHaM ¥ 4actaM Tena (1aGm. 13). OT Havana Bocxonamiei
YACTH AOPTH OTXOJAT NMpaBasd M JieBag BEHEYHLIE apTePHH, PA3BETRIA-
IollIMecA B CTeHKax cepaua. OueHb KpynHbie BETBH OepyT Hayalo or
IYTY a0PThl. DTO TIEYETONOBHON CTBOJ, 4 TAKXKE jeBas obLas cCOHHAs
M NeBas MONKMIOYHYHAS aPTEPUH, CHAGKAIOTIHME apTepHaNbHOI Kpo-
BbIO OpTaHB 1 TKaHU TOMOBH, IOEH, TIPaBoii M TEBOH BEPXHHX KOHEY-
HocTeld. [Ipapast ob1was COHHasA apTepHs K Npapas NOIKIIOYHYHAS ap-
TEPHA OTXOHNST OT IIEIErOJ0BHOIG CTBONMA. O0IIHe COMHBIE apTEPHMH
HANMpaBIAIOTCS BBEPX IO CTOPOHAM OT TpaxeH M miweBona. Ha ypoBHe
BEPXHETO Kpad ropTaHi o01as COHHAA apTepHs JeTATCA HA BHYTPEH-
HIOIO R HAPYXKHYIO COHHBIE apTepiK. BHYTpeHH A COHHAST apTepys po-
XOJHUT Yepe3 COHHBIN KaHAN BUCOTHO KOCTH BHYTPDL Yepena H BMecTe
¢ MO3BOHOYHOH apTepueil (BeTBBbIO NOAKTIOUMYHON apTepwH) cHal-
XA€T KDOBBIO roJIOBHON Mo3r. Takum o6pasoM, K roJOBHOMY MO3IY
ROAXOAAT YETHIPE KPYNHbLIE APTEPHH — IBE BHYTPEHHME COHHHE U
B¢ MO3BOHOYHBIE apTEpHMU, Ifi¢ UX BETBH 00pasyioT aprepHaIbHBI
KPYT Ha OCHOBaHUY Mo3ra (puc. 89, cM. Hs. BKI.). HapyxHas coHHas
apTepHsl Pa3BETRIAETCA Ha PAA BeTBel, KOTOpHE CHAGKAIOT KPOBEIO
HAPYXHBIE OTOEIB TONOBH, B TOM YHCIIE BCIO JIHLUERYIO YaCTh, H BEpX-
HHE OTHENIH LIEH.
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Tatnuua 13

Aopra 1 ee BeTBH

YacTs a0pTH

KpynHble BETBH,
OTXOLAUWIHE OT A0PTH

Yacru Tena, opranmb. K
KOTOPIMM HANpaBnaloTes
KPYTHbE BETEBH A0PThl

Bocxonamas
4yacThb
dyra aopTi

Tl pasas BeHeUH#A APTEPHS
Jlepas peHeuHan aprepus
flneuerosoBHoOM CTBON
npapas oHiLad COHHAS
aprepus
1Ipagas NORXAIYHYHAR
aprepud

Jepan oGuias coHHAaA
aprepua
Jlepag NOAKAIOUHYHASR
apTepua

Cepaue
Cepaue

TMpaBag MOJIOBHHA I'OJIOBLL H
WeH

[Mpaeas pyxka, npapuas
MONOBHHA WeK, CTEHKH
rPYAHOH NONOCTH

Jesan nosoBuAd roNoOBLE K
mew

Jlesaa pyka, nesast HONOBH-
H4 LIEH, CTEHKH rPYAHONR
NoOAOCTH

Huecxoasnman
YECTh

rpyanas
4acTb

GploutHas
4acTh

3agnue MexpebepHule
apTEPHH

Bepxnas gnadpparManbHas
BpoHxuansHEE BETBH
ITwieBOaHBIE BETEH
MepukapavanbHble BETBH
FlpucTeHoOUHBIE BETBH

MoACHHYBEIE APTCPHH
HHUXHHe nHadparManb-
Hble APTEPHH

BHYTPEHHOCTHHE BETBY
Henapume BETBH

ypepHMI CTRON

BepXHAsA DphixeeuHasn
aprepus

HHXKHAA OphixeeuHasn
APTEPHR

CTeHKH TPyAHOI NNONOCTH,
nepedHsAa creHka Gpiow -
HOH NOJOCTY

Hnadparma

BpoHxu, Aerkue
Numeson

TMepuxapn

CTeHKH Gpioniiol NONOCTH
Hnadparma

XKenynok, neueHs, cene-
3eHKA, NOMKENYI0oUHas
XKenesa, BEPXHAA UACTE
TOHKOH KHWIKYH

ToHxad KHIWIKA, TOACTAN
KHIIKE, NQOXKenyrouHas
Wenesd

ToncTas KHW KA, B TOM
qyHCAE BEPXHME OTAEAB
npAMOH KHIUKH
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fIpodoancenne mabauyy

YacTe aopThl

Kpyninue BETBH,
OTXOOAIHNE OT A0PTH

YactH Tena, OpraHel, kK
KOTOPLIM HANpPasAAoTcs
KPYINHBIC BETBH a0pPTH

flapHbie BeTBH

NOYCYHHE ApTEPHH
CpeAHNe HAATIOYEYHN-
KOBH€E apTepHH
SHYKOBBIE (AATHHKO-
BHIC) APTEPHAN

KoHedHbie BETBH

obHHe MOMB3AOWHEE
apTepnH (npasast M Jiepan)

BHYTpeHHAA DOABINOIUIHAN
apTepHs

HapyxHas moaB3goLIHAA
apTepus

TMouky, HaANOYEYHHKH
HagnogeuHuKY

[Monosbie XKeaeanl

CTEeHKH M OopraHb! Tasa

HEHAT KOHEYHOCTS,
CT¢HKH Ta3la, NEpcoiHAA

OplomHan CTeHKa

MoakmoynyHas apTepus CIeBa OTXOIKT OT AYTH aOpThl, ClIpaBa —
OT TUTEMETOJOBHOIO CTBORA. BeTBH MOIKMIOYHMYHON aprepuy MAYT K
OpraHaM M TKaHAM LIEH, HAOIUTeYbsl, epeaHe TpyaHol cTeHKH. Ha
ypoBHe [ pebpa MOAKMIOUHIHAS APTEPHA NEPEXOAUT B NOAMBILLIEYHYIO
aprepuio (puc. 90, cM. up. Bki.). [loAMbIiEYHad apTepHs, & 3aTeM Clie-
AYIOLUKE 33 Heil apTepHH BEPXHEH KOHEYHOCTH — IUleuesast, JIOKTe-
Basd, Iy4eBas apTepHH — OTAAIOT KOXE, MEILILaM, KOCTAM, CycTaBaM
MHOMOYHMC/IEHHBIC BETBH.

Hycxonsias YacTh a0PTHL IEIHTCA HAa TPYIHYIO # OPIOLIHYIO YACTH.
I'pynoHas 4acTh a0PTHI PACHONIOXEHa Ha MOIBOHOUHHKE CIEBA OT cpe-
JHHHOH NMHUM. OHa Jepes MeXpebepHele 1 Apyrie apTepuu (OpoHxH-
ajlbHBle, MUIEEBOXHBIE) CHAGXKAET KPOBBIO OpraHbl OpIOMIHOM MOOC-
™M (KeIyAOK, NEYeHb, TOHKYIO ¥ TOJICTYIO KHIIKH, MOYKK), 4 TAKKE
CTeHKM XHBOTa (puc, 91). OT GplolIHO# a0pThI OTXOAT KOPOTKMIA UPER-
HH CTBOJN, OTAAIONIMIT BETBH K XEAYAKY (pHC. 92), LNHHHBIE BEPXHSIA
H HUXHAS OpbIKEeuHble apTepHK, MPaBasg M NIERAR MOYEYHbIE, & TaK-
XKe TOACHHYHKE apTepyil N apTePUH K MOJOBLIM XeNe3aM.

Ha yposHe [V mOACHHWHOTO NMO3BOHXA GPIOLLAAA YacTh aOPTHI Ae-
JTATCA Ha MPABYIO M JIEBYIO O0IIHE HOAB3AOLIHBIE apTePHH, KaXaas H3
KOTOPHIX B TIOJIOCTH Ta3a, B CBOIO OYEPEAb, PAIENACTCA HA BHYTPEH-
HIO M HAPYXHYIO NMOAB3NOUIHEE apTepun (pruc. 93, cM. us. BKI.). OT
KOPOTKO# BHYTpEHHER NOAB3AOLIHON apTEPUH OTXOAAT MHOINOYHCIICH-
Hble BETBH K CTEHKAM H opraHaM Ta3a, Ot mmMHHON HapyxHOH moa-
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Puc. 91. Aopta W e¢ KPYTIHEIE BETBH:
| — BOCXOOSINAS aOpTa; 2 — AYyra aOpTH; 3 — IUleHErQIOBHOW CTBON; 4 —
npasas MOAKTIOMHYHAA apTepud; 5 ~— mpapas obLIasA COHHasA apTepus,; 6 —
neBast OBIHAs COHHAA apTepus; 7 - NeBast MOOKMIONHYHadA apTepnd; 8 — rpyd-
Had aopTa; 9 — 3anHWe MexpeGepHble aprepu; 10 — YpeBHBIH CTBOM; 11 -
BEPXHAR GprDKecuHas apreps; 12 — nepas moueunas aprepus; 13 — Gpiow-
Has aopTa; 14 — Nepas AWIHNKOBAs (AMKOBAsA) apTephd; 15 — HuxHAs Opbl-
KeeyHas aprepus; 16 — nepas ofan MOABIMOWIHAS APTEPHA; 17 — nepas
BHYTPEHHAs NOAB3CIUHAR apTepya; 18 — nepad HapyXHas NOAB3ISOUHAA ap-
Tepuss; 19 — cpeanHHas KpecTuosas aprephd; 20 — NpaBbiii MOMCTOYHHK;
21 — mpaBast AMMKOBAA (AHUHHKOBAsg) aprepus; 22 — Ipasad Mouka; 23 —
npapasi MOYEYHAA apTepmsi; 24 — NPaBLIif HAATIOYeYHHK; 25 — mpaBasd HXK-
Hsaa anagparManbHan aprepus
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Prc. 92. Aprepuy xenyaka. Ypesawtit cTBOM:
1 — upeBHRIT cTBON; 2 — aopTa; 3 — AeBasd XeJyOouHas apTepus; 4 — Xeny-
JOK; 5 — ceneseHKa; 6 — ceNle3eHOYHAs aprepusi; 7 — NeBas XeNyNoYHO-
CATPHHEOBAA aprepus; 8 — Gonbiloil canbHHK; 9 — npagas XeNymovMHO-CaNb-
HHKOBad aprepha; 10 — ToIXenyIoYHaa Xenesa; k1 — HWXHAA nonas BeHa;
12 — BopoTHan BeHa; 13 — XeaynouHo-IBeHAITATHIICPCTHAA aprepus; 14 —
OO KeSMHBIH TIPOTOK; 15 — mpaBas XeaymowHas aprepus; 16 — obuag
neueHouHasa aprepusi; 17 — npaasi Aond nevelw; 18 — coberBeHHas mede-
HOYHAas apTepna; 19 — XeMuHHH Oy3HDhL; 20 — JeBaa nonA neueHH

B3NOUTHOW apTePHH OTXOIAT BETBH K CTeHKAM Ta3a M K fiepeaHedt Opiomw-
HO# CTEHKe. 34TeM 3Ta apTepusl NEepPexOiHT B GeIpCHHYIO apTepHIo.
bBenpennag aprepus NpoAOKASTCA B MOAKOACHHYIO apTEpHIo, 3a Hell
CIIeAVIOT NEPEeTHA U 3a0Hs O0NbILeOePUOBHE apTEPHH, KOTOPHIE CBO-
HMH MHOTOYHCASHHBIMA BeTBAMH CHAOXA10T KPOBBIO KOXY, MBIIUIIEL,
KOCTH, CYCTaBH HIDKHeH KOHeUHOCTH. MHorHe apTepiH, HanmpHMED
Jy4eBas aprepus, TEUILHAA apTepWf CTONLI, MOBEPXHOCTHAS BUCOT-
Hasl apTepysi, B OMNpeNcNeHHBIX MecTaX JIeXKAaT NOBEPXHOCTHO, TOH
dacuneit 1 Koxeil, ¥ MoryT OBITh OpolLynaHe. B »Tix Mectax Jierko
oNpeaenAeTCa NyAbS. B cayuanx KpOBOTEUSHHMA APTEPHIO MOXHO ITPH-
XKaTh K JeXaiieit ry0ke KOCTH H 3THM OCTAHOBHTEH KPOBOTCYEHHE.

34

Benm 60AbMIOT0 Kpyra KpoBooOpaileHns

Bens Gonporo xpyra KposooOpamenna pasneasioT Ha TPH CHCTe-
MBI: CMCTEMa BepXHeH Moo BeHB, CHCTeMA HUXHEH Nomoi BeHH H
CACTEMA BOPOTHOM BEHBI NeYeHH. BepXxHsad nojiasd BeHa — 3T0 KOpoT-
KWl MIMPOKHI BeHO3HBIN cocya. OHa obGpa3syercsa Gnaromapsi cnus-
HHIO NIPaBoOi H JIeBOM JUIEYErONIOBHEIX BEH HA YPOBHE DYKOATKH Ipy-
MHHbL. 3aTeM BEPXHSAA MONAA BEHa OMYCKaeTCd BEPTHKAIBHO BHH3 H
BIIAJACT B paBoe Mpeacepare. Ha MyTH K cepllly B BEpXHICIO TTOAYIO
BEHY BflaJaeT KpyITHAdA HerapHasd BeHa, cobupaomas KpoBb OT cTe-
HOK IpyaHo# 1 6piolHoit nonoctet, Kaxpas nneyeronosHas BeHa, B
CBOIO O4epexb, GOPMHpYETCS M3 ABYX BEHO3HBIX COCYZOB: BHYTPSH-
Hell TpeMHOCH W MOAKITIOYHYHON BeH. BHYTpEHHAA SpeMHAas BEHA He-
CET KPOBB OT TOJIOBHOTO MO3Ta, OT OPraHOB M TKaHei NOJIOBbI M [IEH.
[MoBepXHOCTHEIE BEHB COGMPAIOT KPOBE OT KOXH, MOAKOXHON KIIeT-
yaTKH (puc. 94, cM. OB, BKIL.).

Hodxaowusnan éena COGHPaET KpOBb OT OPraHOB M TKaHEH IUCH,
TUTEYEBOro mosca H BepXHell KOHeYHOCTH. BeHbI BepXHeH KOHEYHOCTH
MOAPA3AEIIAIOTCS HA MOBEPXHOCTHEE (NOAKOXHLIE) BEHBI M TNyOOKHE
BEHBI, KOTOPHE NEXKAT PAIOM ¢ aprepusaMu. [loakoXHEE BEHR UMEIOT
Ha3BaHMs COOTBETCTBEHHO CBOEMY PAcIIOAOXKEHMIO, HaNpHMEP JaTe-
panbHas ¥ MeMHANBHAS MOJKOXKHEIE BEHbI PyKH. [yOOKHEe BeHbY NPH-
JIeXaT K apTepHaM, KaK TIpapuito, rmonapro. HashiBaloT 2TH BEHBI —
CIIYTHULIB, KaK apTepuH, C YIeTOM HUX PacIIOJOXeHHS B TeJle e/ioBe-
Ka (IOKTEBHE, JIy4eBBIC, ILIC9eBEIC BEHH).

Huxxcnsn noaas éena NeXWT Ha 3aAHeH OPIONIHONA CTEHKE CrIpaBa OT
aopThl. ObpasyeTcsa BeHa Ha YpoBHe [V NOSCHHYHOTO MO3BOHKA M3
COGIMHEHNUSA [IPABOIL M NIeBOI MOAB3NOUIHEIX BEH, 3aTeM HMKHAA HO-
Aas BeHA [TOXHUMAETCH BBEPX, [I¢ OHA HPOXOINUT uepes aHadparMmy x
BIIAJAET CHU3Y B TIpaBoe npeicepaue. B G6pIONIHOM NOKOCTH B HIDKHIOO
fI0YI0 BeHY BIANAIOT MOSCHWYHBE, HHXHUE NHadparMaibHbie, To-
yeyHble, HAANIOYEYHHUKOBbIE, ITCUEHOYHEIC BEHBI, 8 TAKKE BEHH WY~
Ka (SM4HMKA).

Kaxnasi obIas noas3aolIHasa peHa obpa3syercd IpH CIHAHAH BHYT-
pEHHEH U HAPYXKHOMN TOABIAOLIMBIX BeH. BHYTpeHHsIS NOAB3NOILHAS
BeHa COGHpAET KpoBb OT OPraHOB M cTeHOK Tasa. HapyxHas mox-
B3AOLIHAS BEHA ABISIETCA TIPONOIXeHNeM OepeHHOH BEHBI, B KOTO-
PYIO TIOCTYMAET KPOBb M3 MOBEPXHOCTHLIX W TYGOKHX BeH HHXHEH
KOHEYHOCTH (Gonblol H Mamoil MOIKOXHBIX BEH HOTH, MOIKONCH-
HOH, HepeAHNX U 3a0HHX GONBLIeGEPLIOBHX BEH).

B 6pIolIHOH NONOCTH HMEETCH TAKKE CRCIMEMA 80POMNOL 8exbI, KO-
Topasi ofpazyerTcs M3 CIMAHHS CeNe3CHOYHOM, BEPXHeH M HIKHCH
GpbiKecIHBIX BeH (puc. 95). BopoTHasa BeHa CODHPaeT KPOBb M3 CTCHOK
KeJyAKa, TOHKOM K TONCTOM KHLIOK. 3Ta KPoBb Horara MUTaTe/bHbI-
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Puc. 95. BoporHas BeHa M ¢¢ IPHTOKY:
1 — meyens; 2 — XeAYAOK; 3 — XKeNYNOUHME BEHBI; 4 — BOPOTHAA BEHA!
5 — ceneseHOYHas BeHA; 6 — CeNleseHKa, 7 — HHXKHAL OpLrKeeyHas Bena:
8 — uHcxongwag oGoroTHad KHIKA, 9 — CUrMOBHAHAA 06ONOYHAS xmmca:
10 — npamas xrmuKa; 11 — meTH TOHKON KKK, 12 — BepxHss 5[)5[)!{00‘1:
Hag BeHa; |3 — nomepeunan obGopovHas XMumKka, 14 — ronopxka noa-
EeAyIOUHOM Xenesbl

MH BCLIECTBAMH, OHA TIPOXOHWUT Yepe3 MeYeHb, a 3aTeM M0 [eYeHOq-
HEIM BCHaM BITHBA€TCS B HIDKHIOIO TIONYIO BEHY.

Mexny npHTOKaM# BEPXHEM M HUXKHEI NONBIX BeH, BOPOTHOW BEHHI
B CTEHKaX TpyAHO! M ODIOWIHOH molocTeit, a TAKKE B CTEHKaX pama
OpraHoB (NMIUEBONA, NMPAMON KHIKM) MMEKOTCA MHOTOUYHCAEHHbIE
COCAMHEHHS — BCHO3HBIE aHAaCTOMO3HL. [To aHacTOMO3aM KPOBB MOXET
nepepacpeAenaTbesa, OTTEKATh B PAXTHYHBIX HAMpPaBIeHHSX, eClH
BO3HHUKAIOT NMPENATCTBHA TOKY KDOBH IT0 OCHOBHBIM BEHAM. ’
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TIpy MOBPEXASHUH MOBEPXHOCTHBIX BEH MOXET HaCTYNMUTh BEHO3-
Hoe xpoBoreuenue. B 3ToM ciygae MOBEPXHOCTHYIO BEHY HYXHO Ha
KOPOTKOE BpeMs. NIPUKATH TIATBUEM, 8 3aT€M HATOXHTH JABALIYIO 110-
BA3KY WM XryT. TaKuM Xe criocoGoM Ha KOHETHOCTH MOXHO OCTaHO-
BHTB H apTepHaNnBHOE KPOBOTECICHHE,

Bo3pacTasie 0co0eHHOCTH KPOBEHOCHHX COCYAOB

Apmepuu u MUKPOUUPKYARMOPHOE PYCAO. Iocne poxaeHus pedbeHKa
110 Mepe YBeIHYCHHNs BO3PAaCTa OKPYXHOCTh, IHaMeTp, TOJNINHA CTe-
HOK apTepHii M MX JUIMHA YBEJIMIUBaloTCs. HMI3MEHsIOTCA Takke ypo-
BeHb OTXOXIEHUS apTEPHANBHBIX BETBEH OT MarmCTpalbHBIX aprepuii
H JaKe THI WX BeTBIeHHA. [luaMeTp NeBoii BEHETHOM apTepUn bonbile
AMAMETPA NMPABOi BEHEYHOI apTepUH Y Mofel BCex BO3PACTHHIX TPYITIL.
HanGonee CYIIECTBCHHME Pa3HY¥sl B UAMETPe ITHX apTCpHii OTMe-
yal0TCH ¥ HOBOPOXIEHHBIX U JeTeit 10—14 ner.

JInaMeTp oblLucit COHHOI apTepuH y AeTel paHHEro BO3pacTa paBeH
3—6 MM, a ¥ B3POC/BIX COCTAaBIAeT 9—14 MM; AHaMETP MOAKIIOUNT-
Hoit apTepHH HauboNee HHTEHCUBHO YBETTHIHBAETCA OT MOMCHTA pOX-
neHws pebenka a0 4 niet. B nepsbie 10 JieT XU3HH gaubonpmuti Iua-
METP H3 BCEX MO3TOBBIX apTepHil KMeeT CpeaHsid.

B panHeM 4ETCKOM BO3pacTe apTepi KHINEYHUKA HOUTH BCC OfU-
HAKOBOTO pa3Mepa. PasHHIIA MeXay AMaMETPOM MaruCTpalbHEBIX apTe-
pHif 1 IMAMETPOM X BeTBell 2-T0 M 3-1o MOpAIKa BHAYA/IC HEBEINKA,
OIHAKO, IO MEpe YBEIMUEHHMS BO3PACTa pebeHKa, 2Ta pa3sHMLA TaKke
yeennunBactea. JluaMerp MaruCTpalbHEIX apTepuii pacteT OHICTpEE,
yeM DHMAMETP MX BeTBel, B Teuenue MepsbIX 5 JieT XH3HA pedeHKa
AHAMETp NOKTEBOi apTepuH YBETHIHBAeTCs 6ojiee HHTCHCUBHO, YEM
NYYeBO#i, HO B TIbHEIeM THAMETD JIy9eBoi apTepus mpeobaanaer.
ToMUKWHA CTEHOK BOCXKOAAIEH aOpTH pacTeT 04¢Hb HHTEHCHUBHO N0
13 neT, a TO/UMHA CTEHOK O6LIell COHHON apTephH CTAOMIM3HPYETCA
nocye 7 neT. MTHTeHCHBHO BO3pAacTaeT IWIOLEANE IPOCBETA BOCXOMSILCH
aopThl — ¢ 23 MM? Y HOBOPOXIEHHbX o 107 MM? y 12-TeTHHX, YTO
comIacyercs ¢ yBeJIJHUEeHHEM Pa3sMepOB cepalia K CepAeTHOro BEHIOpOCa
KpOBH.

JinwHa aprephil BospacTaeT NPONOPLHOHANLHO POCTY TENA U KO-
HeusocTel, Hanpumep, JVIHHA BOCXOHALICH JacTH aOPTH K 50 rogaMm
yBEIHYKBaeTcA B 4 pasa, TIPH 3TOM ITHHA TPYAHON 4acTi HapacTaeT
GhIcTpee, YeM GproHON. ApTepHH, KPpOBOCHA0XAIONMUE MOST, Hanbo-
Jlee HHTEHCHBHO Pa3sBHBAIOTCS A0 3—4-JIeTHEro BO3pacTa, 1o TeMnam
npeBocxoas Apyrre cocyarl. HanGonee GHCTPO pacTeT B NTHHY Nepea-
HAS MO3TOBas apTepHa. C BO3pacTOM YITHHSIOTCS TAKXKE apTephH, Kpo-
BOCHAGKAOIIME BHYTPEHHHE OPraHhl, H apTepHH BEPXHAX U HHXHUX
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KOHeYHOCTe. Tak, ¥ HOBOPOXISHHEIX JieTell TPYIHOIO BO3pacTa HILK-
?gm iﬁ‘})uxeeqnaﬂ apTepus uMeer JUIMHY 5—6 CM, a ¥ B3POCHBIX —

—17 oM.

YpOBHH OTXOXICHHA BeTBeil OT MarkcTpalbHLIX apTepHit y HOBO-
POXOCHHBIX ¥ JeTel, KaK NpaBHIO, PacioNarakrcs IMpoKCHMAaNbHee,
a YDJIB, Nol KOTOPBIMH OTXONAT 3TH COCYIH, ¥ JdeTeli Gonblie, yeM y
B3pocabIX. MeHAeTCA TaKKe pagHyC KPHBH3HHE OYT, 06Gpa3syeMbIX cOCy-
Jamp. HanpuMep, ¥y HOBOPOXKIEHHEIX K AeTell 10 12 jer xyra aopThi
UMeeT GONBIIHA PAEHYC XPHBR3HE, Y€M Y B3POC/LIX.

IlpomopunoHaAEHO POCTY Tea M KOHEUHOCTEH W COOTBETCTBEH-
HO YBE/IHYCHHIO UTHHE apTepHii IPOHCXOOHT YaCTHUHOE N3MEHEHNE
Totorpaduu 3THX cocynos, YeM crapilie 4eoBeK, TeM HHXCE pacio-
JIATAETCS AYTA aOPTHL. ¥ HOBOPOXIEHHBIX O¥Ia AOpPTH BbIIE YPOBHA
1 rpygaOTO TIO3BOHKA, B 17—20 net — oHa HaxoAuTca Ha yposHe II,
B 25—30 ner — Ha yposHe II1I, B 40—45 sner — Ha ypoBHe IV rpyaroro
NO3BOHKA, ¥ TOXKUIILIX U CTAPRIX MOACH — Ha YPOBHE MEXITO3BOHOT-
HOro aucka mMexny IV u V rpyaHbIMH IIO3BOHKAMH,

Hamensercs Takke Tomorpadusa aprepuit koneunocreit. Hanpu-
Mep, Y HOBOPOXACHHOTO MPOSKIUS JOKTEBOM APTEPUH COOTBETCTRY -
€T NepefHeMeIHATEHOMY Kpalo JIOKTeBOM KHCTH, C BO3DACTOM JIOKTE-
Bafd M JyucBas apTepHH NMEPEMELLAIOTCS IO OTHOLISHHUIO K CPeIHHHOMK
JIMHHH TPEAIUICYbs B JATEPATBHOM HANPaBICHHK. ¥ OeTeil cTapiue
10 ner 3TH apTepHH PACTIONATAIOTCA H MPOSLHPYIOTCH TAK Xe, KAK H ¥
B3pocanix. [Tpoekimna GegpeHHoN 1 MoaKoNeHHO apTepHil B HepBEIe
TOXLI XM3Hi peOeHKA TAaKXKe CMEILEACTCA B IATEPAIbHOM HAIPARICHUH
OT cpeaMHHolt MnHuH Gegpa. ITpH 3ToM npoexiuns BeapeHHOi apre-
pu#d npubIHXKaeTCA K MEAWaIbLHOMY Kpalo GeopeHHoi KOCTH, a TIpo-
EKIWA TOOKOJICHHOH apTepHH — X CPEIHHHON JMHHM TOAKOACHHOI!
aMkn. Habmonmaerca wsMeHeHHe Tonorpadui AalOHHHX apTepHanb-
HEIX ayT. [loBepxHOCTHAA IAROHHAL AYra ¥ HOBOPOXISHHBIX M JeTeil
MIAAIET0 BO3PACTA PACTIONAracTcs NMPOXCHMalbHee cepeanHH I u
1] macTHRIX KoCcTel, ¥ B3pOCABIX OHA NPOCLIUPYETCA Ha YPOBHE cepe-
AuHH 11 macTHOM KocTH.

ITo Mepe yBenHYeHHS BO3PACTA MPOUCXOIMT TAKIKE W3MEHEHHWE THIIA
BeTBNeHMs aprepuil. Tak, v HOBOPOXIEHHBIX THII BETRICHHS BeHed-
HBEX apTepHii pacchHmHoli, K 6—10 rogam dopMHpYeTCS Marucrpaib-
HH{ THIT, KOTOPBII COXpPaHAeTCS HA NPOTAXKEHHH BCE XHM3HH 4eno-
BeKa.

DopMHpOBaHHE, POCT, TKaHeBaA TH(pepeHLIMPOEKA COCYAOB BHYT-
PHUOPraHHOTO KPOBEHOCHOTO pycha (MeNKHX aprepuil M BeH) B pas-
JIMYHBIX OPTaHAX YENIOBEKA MPOTEKAT B OHTOFEHe3e HepaBHOMEPHO.
CTeHKH apTepHaNbHOTO OTIENA BHYTPHOPTAHHEIX COCYIOB, B OTIMYHE
OT BCHO3HOI0, K MOMEHTY POXIACHNA KMEIOT TpH 000N0MKI: HapyX-
HYI0, CPEAHIOI W BHYTPeHHIOW. Tloc/ie poXIcHNA YBeIHYHBAKOTCA TH-
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Ha BHYTPMOPTaHHEIX COCYIOB, UX AMAMETP, KONHUECTBO MEXKCOCYAN-
CTHIX AHACTOMO30B, YHCTO COCYIOB Ha eMHALY o0beMa oprada. Han-
Gofiee HHTEHCHEBHO TMPOTEKAET 3TOT NPOLECC HA IICPBOM rOAY XH3HH
W B mepyon ot 8 mo 12 ner.

KpoBeHoCHBIE COCYZIBl K MOMEHTY POXICHWA CcHAOXeHbl CIeLM-
ANLHBIMM MEXaHH3MaMK, PETYIMPYIOLIMMH KPOBOTOK, ONHH M3 TAKHUX
MEXaHHM3MOB — MPEKAMMIIAPHBC CHOUHKTEPEI, KOTOPBIC NpeacTas/Is-
joT coBoii cKowIeHne TIaJKHX MBILLIEIHLIX KIETCK B YCThE KaMHIIA-
pos. Bo3pacTHble H3MEHEHHS MHKPOUHPKYIATOPHOTO pyca y 4e/loBe-
Ka B Pa3HBIX OPraHax M TKAHAX NPOTEKAIOT B 3aBUCUMOCTH OT BPEMEHH
CTAHOBIEHHA CTPYKTYDP 3THX OPLaHOB.

Beuw 6oabui020 xpyea Kposoobpauenus. C BO3pacToM yseiyiuea-
OTCAl ANAMETP BEH, IIOLIAAL HX MTONEePEYHOrO CEICHUA H IUIMHA. Tak,
HALDHMEP, BepXHSd 1TONaf BeHA B CBA3K C BHICOKUM MONIOKCHHEM
cepilia y AeTeit KopoTKas. Ha nepBoM romy Xu3Hu pebenka, y neTei
8—12 ner X y MOAPOCTKOB AJIMHA | ILIOIAaAL NONEPEHHOTO CCUEHHNA
BEepXHeil NMonoi BeHbl BO3pacTaloT. Y moneit 3penoro Bo3ipacTa ITH
MOKa3aTeNnt MOYTH He UIMEHSIOTCS, a Y HOXKHIBIX H CTAPHKOB B CBA-
3 CO CTAPYECKMMH N3MEHEHHSIMH CTPYKTYPbl CTEHOK 3TO# BEHBI Ha-
GiiogaeTcs yBemMucHHe ee fuameTpa. HuXHAA noas BeHa y HOBO-
POXKAEHHOTO KOPOTKasi ¥ OTHOCHTE/IBHO UIHPOKaAs (AHAMETP OKOJNO
6 MM). K KOHITY NEpBOro roaa XU3HH THAMETP €€ YBENNYUBACTCE He-
SHAYUTENBHO, 4 3aTeM GHICTpee, YeM AWAMETp BEpXHEN HONOH BEHEL
Y B3pOC/bIX JLOeH THAMETP HHXHEH nonoit BeHbl (Ha ypoBHE BI1ANEC-
HHA TNOYEYHBX BEH) paBeH nmpuMepHo 25—28 MM. OIHOBpeMEHHO ¢
yBEMYCHUEM [UTHHBI NOJIbIX BEH U3MEHACTCA NOJOXECHHE HX TIPHTO-
koB. PopMHEPOBaHHE HYXKHEH (10710 BEHbI ¥ HOBOPOXICHHBIX NMPOUC-
x0auT Ha ypoiHe HHI—TIV MosCHUYHBIX NO3BOHKOB, 3aTeM YPOBCHD, Ha
KOTOpPOM (POPMUPYETCS 3T2 BEHA, MOCTCIIEHHO ONYCKACTCA M K Nepu-
oy noioBoro cospesanus (13—16 net) mocturaer IV—V nosicHW4-
HBIX TIO3BOHKOB. YTo/ (JOpMMpOBaHMsT HIKHER MOJIOH BEHBI Y HOBO-
POXASHHBIX COCTARMSAET B cpeaHem 63° (01 45 zo 75°%). Tloche poxXxaeHHsA
OH NOCTENEHHO YBEAHIHBACTCA U JOCTHTAET ¥ B3POCNBIX OKONO 93° (ot
70 mo 110°%).

IlvHa GPOLIHOrO OTAENA HIDKHEH Mool BEHB ¥ ACTEH HA NEPBOM
rolly Xu3HH BospacTaeT ¢ 76 10 100 MM, B TO BpeMs KaK €¢ BHYTpHIIe-
PUKAPAHANLHBIR OTHEN IIPAKTHYECKH HE W3MEHACTCH (3,6—4.1 mm).
Cocynpl HUXHEH NoJoi BEHBI UMEIOT CTCHKH fonbuiedl TOALLIWHDI,
yeM v NPUTOKOB BepxHel Nosioii BEHbI, Y HUX XOPOLIO BHPAKEHB 3713~
cTHHecKne MEMOpaHBi, KoTophie 6o1ee YSTKO pasieasiorT oBonoukn. B
cpenHel 060R0YKEe MMEIOTCA YETKUE CIOU LMPKYIAPHOC K NIPOAOJIBHO
PACTIOIOKEHHBIX MHOLIMTOB.

BopoTHast BeHa ¥ HOBOPOXICHHBIX 1101 BEPXKCHA SHAYUTEABHON aHa-
TOMHYECKOM U3MEHIUMBOCTH, NPOARTSICLEIEHCA B HENOCTOAHCTBE HCTOY-
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HUKOB ¢e (GOpMHPOBAHMSE, KOMHYESCTB2 TIPHTOKOB, MECT WX BIIAACHHA,
B3aHMOQOTHOLLUEHIH ¢ APYTHMH DJIEMEHTAMM NEeYeHOUHO-ABEHAXIATH-
nepeTHOM cBA3KH, HavanbHell oT4eN BEHB] IEKUT Ha YPOBHE HIKHEIO
kpas XII rpyanroro noseoyka wmm 1 1 gaxe 11 mogcHHIHBIX MO3BOHKOB,
TIO3a/i TOJOBKM fIOKEeNYIOYHOHR Xenessl. BoporHas BeHa y HOBOPOX-
AEHHBbIX POPMHPYETCA TIPEMMYLIECTBEHHO H3 OBYX CTBOJIOB — BEpX-
Heil GpbDKeeYHOM 1 ceNle3eHOIHOM BeH. MecTo BaneHns HUXHe 6phi-
XeeuHol BeHE HeIOCTOAHHO, Yalle OHA BIMBACTCA B CENe3CHOUHYIO,
pexe — B BEPXHIOK OPSDKECYHYIO BEHY.

JInuHa BOPOTHOl BEeHH Y HOBOPOXAEHHHX KojeGnercs ot 16 zo
44 MM, BepxHei OphIkeeunoil — oT 4 10 12 MM, a Cene3seHOYHOH —
ot 3 no 15 mM. TIpoceeT BOPOTHOHN BEHBI ¥ HOBOPOXIEHHBIX COCTaB-
ngeT okomo 3,5 MM, B meproa o1 | A0 3 ner BenHYHHA APOCBETA YABa-
uBaerca, or 4 g0 7 mer — yTpaupaercsi, B Bo3pacte 8—12 jger —
YBEJIHIMBACTCA B 4 pasa, B TOAPOCTKOBOM — B 5 Pas, Mo CPaBHEHHIO
C TAKOBBIM Y HOBOPOXAEHHBIX. TOMIMHA CTCHOK BOPOTHON BEHHI X
{6 rogaM yBeJINUHBAeTCs B 2 pa3a.

Mocre poxnerua MeHgETCA Tonorpadusa NOBEPXHOCTHRIX BEH Tela
M koHeuHocTell. Tak, vy HOBOPOXKIEHHbIX HMEIOTCS IYCTHIE OAKOXHbBIE
BeHO3HAIC CTICTEHHS, HA UX QoHe KpyHble BEHL] HE XOHTYPHDYIOTCA.
K 1—2 romaM KHM3HK H3 3THX CTIETEeHHH OTICTIHBO BhIACIAIOTCH BO-
siee KpynHbie 6onpliad ¥ Majaasd NOIKOXHBIE BEHbl HOTH, a HAa BepX-
Heit KOHEGUHOCTH — JiaTepalnsuasd W MeLMambHAs NMOIKOXHBIC BeHDb!
pykH. BeICTpO yBenHuKBacTCH AUAMETP MOBEPXHOCTHHIX BEH HOMH OT
Nnepyuoaa HOBOPOXICHHOCTH A0 2 JIeT: AHAMETP GOABIIOH NONKOXHOH
BEHH — TIOYTH B 2 pasa, AMAMETP MO NOIKOXHON BeHb — 8 2,5
pasa.

JIBRIKEHHEe KPOBH IO COCYAaM

KpoBs HENpepLIBHO ABIDKETCS 110 3aMKHYTOH COCYAHMCTON CHCTEME
B OMNpeAeTeHHOM HaIpasieHuy Gnaronaps PMTMHYHEIM COKpPaLLCHH-
IM CepAua, 3TOFO XXHBOTO MBILIEYHOTO HAcOCa, MepeKavKBalolero
KPOBb M3 BeH B ApTEPUHM. ¥ 300POBOTO YENOBEKA KONMIECTBO TPHTEKa-
J01LLEH K cepALly KPOBH PABHO KOJMUYECTBY orTeKaied. CKopocTh TOKa
KpOBH IO apTEpPUsAM, KarunjisgpaM, BEHaM pasindHas W 3aBHCHUT OT
IIMPHHEI TIPOCBETA 3THX cocymoB. [lo kanmangpam Gonbworo Kpyra
KPOBOOGPALIEHHS KPOSb TEYET MEUTGHHO — €O CKOPOCTbio (0,5 MM B
| ¢. MeieHHOE TBHKCHHE KPOBH MO KaNMIUIAPaM cocobCTayeT 06~
MEHHDBIM IPOLECCaM MeXAY KPOBBIO H NPHICKAIWHMMH K KaITHSPaM
TKAHSIMHA. DTH 06MEeHHEIE NPOIIeCChl COBEPILAIOTCS Ha OTPOMHOI 110~
wag — 6300 m2. Takopa obIIaf NOBEPXHOCTE CTEHOK KANMMILIAPOB B
TeJie Y¢IOBeKa.
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Haubonee GLICTPO KpOBb ABEXETCA B aopte — 50 cm B 1 C, yr0 B
1000 pas 6slcTpee, YeM B Kamiapax. CKOpOCTb TOKa KPOBH B BEHaX B
2 pasa MeHbllle, YeM B aprepHax, MOCKOABKY CYyMMapHasl WIMpUHA
(IpocBeTa BeH B 2 pa3a 6onbllle, weM y apTephil.

W3 kpoBH B TKaHW YXONMT XHCJIOpOJ, NHUTATe/bHLIE BEHIECTBA,
ropMoHBl. 3 TKaHeil B KpoBb Yepe3 TOHKHE CTEHKH KaltHJLIAPOS Bbi-
BOLATCA MPOAYKTH 006MeHa BeuiecTB. OOMEHHEBIM NIPOLIECCaM MeXny
KPOBBIO M TKAHAMH, TOMUMO DHNBTPalLKK, CIOCOOCTBYIOT TAKKE MPO-
ieccel ocMoca, gudypy3un. ITpH 370M NPONCXOLUT MEPEMEILEHHE BE-
LIECTB M3 CPEbl ¢ MX BHICOKOH KOHUCHTpaluel B cpely ¢ HH3KOH
xoHIeHTpalKeH. [TocTyieHHe KUCIOPOaa M IPYTHX MHTATEALHBIX Be-
{LECTB B TKAHH IIPOUCXOIHT OIarofaps BLCOKOMY JABREHHIO KPOBH B
HaYaNbHBIX OTAEIax Katwwiapos (10 30 MM pr. cT.). B BeHO3HOM OT4ENe
KaMHLISAPOB NaBICHHEe KPOBH HU3KOE (OKONO 15 MM pT. CT.), K Npo-
JYKTh, TIOAEXAU{HE BLIBEACHHIO U3 OPraHU3Ma, BWXOOAT U3 TKaHeH
I XPOBb (YIIEKHCNOTa, MOYSBMHA H APYrHe BelUECTBa).

JlasnenMeM XPoBH B COCYAAX (KPOBSHMIM JARACHHEM) HA3BIBAKOT HaB-
AEHHE, KOTOPOE OKA3bIBAET KPOBb HA CTEHKH KPOBCHOCHLIX COCYILOB.
3aBHUCHT KPOBAHOE AABJIEHHUE OT CHIILL, ¢ KOTOPOIi KpoBk BhiOpachiBa-
¢TCcd B A0PTY NPH CHCTONE KEMYIOYKOR, H OT CONPOTHRICHHA MENKHX
cocynos (apTepHoi, KamuansapoB) TOKY KpoBd. Baxmweiiiiee ycnoesne
TOKAa KPOBH MO COCYAAM — pazxIMYHOe JABRJICHUE B BEHAX M apTeprax
(naBneHHe KpoBH B aopre 120, a B BeHax — 3—8 MM pT. c1.). KpoBb U3
obmacTy GONbIIErO JABICHMS ABRXETCA B 001acTh MEHBLIETO JaBNE-
HHSI.

Ipn xaxnoli cUCTONE JIEBOFO XETyI0OuYKa B a0PTY BHITAJIKHBACTCA
60—70 mn kpoBH. OnHako flo KPOBEHOCHBIM €OCYIaM KpOBb TedeT
HenpepsiBHBIM NTOTOKOM. HeTipepbIBHOCTD TOKA KPOBH MO cOCyaam
00bACHACTCA CONPOTHBIEHHEM, KOTOPOS HCTIBITEIBACT KPOBL NPH Npo-
XOXIEHWH Yepe3d TOHKHE COCYEb {KamPnAaphi), 4 TaKXKe AaCTHYHO-
CTBIO CTEHOK a0pTH 1 JPYTUX KPYIMHBIX aprepuii. [Ipn crcTone xemy-
JOYKOB a0pTa HEMHOI'O PACTATHBACTCA, a IIPH AMACTO/E BO3BpallaeTcs
B McxoaHoe monoxenne, [1pH quacTone cTeHKH a0pThl AABAT HA KPOBb
1 [IPOAOKAIOT NPOTANKHEATD €€ U3 apTepuit B Kanuaaapel, HYeum Gob-
e CyXXEHBl MEJAKHE apTepUi M Kanu/uspnl U 4eM 6ojbille CHAa Cco-
KpaitleHnd cepaua, TeM Gonpiue Oymer JaBieHHE KPOBH B COCYnax.

H3-3a purMHuyHoil paGoThl cepala JaBleHNE KPOBH B apTepHax
konebnerca. [Ipy CHCTONE XenyAOUKOB H BHOpPOCE KPOBH B a0PTY
JaBNeHHEe B apTEPUAX TOBBILLaeTcd, 4 NPK AKWACTOIE HOHHXKAETCA.
HauGonsiuee JaBneHHe MPH CHCTONE XKCAYIOYKOB HA3HBalOT CHCTO-
JFMCCKRM AABIeANEM, CAMOE HH3KOE TABICHME ITPH AKACTONE — AHACTO-
JHYeCKHM BaBJIEHAEM. Y B3POCBIX 30OPOBBIX JIOACH MaKCHMAaNbHOE
(cucronuyeckoe) mapaeuue pabro 110—120 mm pr. CT., a MUHHMAaNB-
Hoe (HracTonnuyeckoe) — 70—80 MM pr. cT. ¥ aeteil M3-3a GONbLUOK
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3JIACTHYHOCTH CTEHOK apTepHil JaBleHHE KPOBH HIXE, YEM ¥ B3POC-
JIbX Jnofeii. B MOXWIOM M CTap9eCcKOM BO3pacTe MPH YMEHBIUCHHK
9ACTHYHOCTH CTEHOK COCYNOB HapfeHHe MopbiacTcd. PasHoCTh
MeXZy MaKCHMMajJbHBIM W MHHHMaJbHbLIM JABICHHCM HA3BIBAIOT
MyIbCOBLIM AaBleHWeM. Ero BeqMunHa B HOpME COCTARIACT 40—
50 MM pT. CT.

UsMepurh BETMMUHY JaBieHHSA KPOBU B apTepisx (apTepHalbHO®
NABMEHHE) MOXHO METOJOM HAIOXEHMA DPE3NHOBONH MAHXKETKU Ha
wievo. MaMeHas papleHHe MAHDKETKH Ha TKaHH [U1e4a, B TOM TUCne H
Ha [UIEYEBYIO aPTepPHIO, MOXHO 0 MOKAa3aHWAM MaHOMeTpa YCTaHO-
BHTb BETHYHHY MAKCHMAIHHOTC | MHEMMATbHOTO IaB/CHuA B IlcHe-
BO#l aprepu.

Iymc — 9T0 PUTMHYHBLIE KO/eGaHHA CTEHOK aprepuii npu 1po-
XOXIEHHH 110 FM KpoBH, KoebaHrs 3TH BO3HUKAIOT 6arofaps co-
KpameHuaM cepaua (60—70 ynapos B | MHH). Tpu cucronie JIeBOro
KEJTYAOUKa KPOEL ¢ CHJIOH BHOpackiBaeTcd B A0PTY H PACTATHBALET €€
cTeHkH. T1py AMACTOE CTEHKH aopTHl, 06ManaloLne 31aCTHIHOCTHIO,
YIPYTOCTHIO, BO3BPAINAIOTCS B MCXOAHOC MONOXCHHE. DTH pacTsIXe-
HHA 4 COKPAINEHHs CTEHOK aOpThl ¥ BH3BIBAIOT X PUTMU'HBIE KOJIC-
GaHus.

TIynbc OMpelcsercs Yalle BCEro Ha JIydeBOH apTepHH B HYKHUX
OTHEeNaX MpeIlIeybs, GMMXe K KMCTH, WIM Ha TBUTBHOM apTepuH CTo-
NEl HA YPOBHE TONECHOCTOMHOIO CYCTaBa.

Jipnxense xposu no senam. [1o BeHaM KPOBDb BO3BPALLACTCA K Cepl-
1my. JIBiKeHMe KPOBU MO BeHaM 00eCTeYHBAcTCA YKE HE cunoil cep-
IEYHBIX COKpalLieHwkit, a Apyrumu daxtopam. /laBneHue KposH, co-
30aBaeMOe CEpIOIEM, B HAYILHLIX OTAENAX BeH (B BEHYIAX) HUIKOE,
Beero 10—15 MM pr. ¢T. TIo3TOMY ABHXKEHMIO KPOBH TIO TOHKOCTCHHBIM
BeHaM B CTOPOHY cepila crmocobeTpyioT: 1) cokpallicHne onuanexa-
1LUX K BeHAM CKEJIETHBIX MBIILL, KOTOPbi¢ CAaBIHBAIOT BEHbI K 9THM
NPOTANKHBAIOT KPOBb K Cepilly; 2) HANM4HE ¥ BCH KIANaHOB, KOTO-
pHe NPENsITCTRYIOT OOpPaTHOMY TOKY KPOBH M IIPONYCKAIOT ¢€ TOJIbKO
B CTOPOHY CEpALA; 3) OTPULIATENBHOE NMPY JBIXAaTEMBHBIX ABHXCHHAX
IaBNeHHE B IPYAHON IOJOCTH, YTO OKA3bBIBAcT NMPHCACHIBAIOLICE acH-
CTBHE H MOMOTaeT ABIKEHMIO KPOBM TIO BCHaM X cepauy.

Perynammasa ynxumit cepaedano-coCyIucTol CHCTEMbI

PaGora cepaua, TOHYC CTEHOK KPOBEHOCHBIX COCYIOB U NOMICPXa-
HHE TIOCTOAHCTBA KPOBIHOTO HABJACHHS PerylHpyloTcH BEreTATUBHOMH
HepBHON CHCTEMOW, HETIOAKOHTPONBLHOH HALIEMY CO3HAHUIO.

B cTeHKax aopThl, COHHBIX M APYTMX apTepiH, KPYNHBIX BEH HME-
10TCS YYBCTBUTENbHEIC HEPBHEIE OKOHY2HHA — GapopelenTophl, BOC-
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MPHHMMAKLINE JaBNeHHE KPOBH, M XeMOPELIENTOPL, YIaBNHBAOLINE
M3MeHEeHHA cocTapa KposH. KpoBeHOCHBIE coCyabl B 3MOPOBOM Opra-
HH3ME HAXONATCHA B HECKOJBKO HANMPAXEHHOM COCTOSSHHH, KOTOpOe
HA3HBAIOT COCYAHNCTHIM TOHYCOM.

HepBHble MMITYABCEI O COCTOSHHH COCYIOB, WX TOHYCA MOCTYNAIOT
N0 CEPAEYHHM HEPBaM B COCYMOABUTATENBHEINA LUEHTP, PAcTIONOXCH-
HbI B IpogonroBaTtoM Mo3re. CocyloABUraTeNbHEE UCHTPEL UMEIOTCA
B CEPOM BELLECTBE CITMHHOTO M03ra. Bee 3TH LieHTPpH KOHTPONHPYIOT-
¢S N3 COOTBETCTBYIOILMX OTHGNIOB IMITOTANIAMYCa (ITPOMEXYTOYHOro
MO3Ta).

ITpu noHMXeHUM JaBJcHHs KPOBH B COCYAAaX MMIYJILCHL U3 COCY-
JOABUraTeNbHbIX LIEHTPOB YCHINBAIOT COKPAILCHUA CEpALA, OBHILIA-
10T TOHYC COCYAMCTHIX CTEHOK, COCYABI CYXKHBAIOTCA, H JARTCHUE KPOBH
B HUX BHIPABHUBACTCA.

Tlpy noBLEILIEHHH KABJIEHHA CHIA M YACTOTA CepASUHBIX COKpallle-
HHil YMEHBILAIOTCA, TOHYC COCYIOB TAKXKE YMEHBILAETCA, COCYARL pac-
LIMPSIOTCH, M HaBleHHe HopMannsyercs. bnarogapa pednekropHbiM
MEXaHM3MaM OCYLIECTBIACTCA CaMOPETYIALIMA COCYMHCTOIO TOHyCa H
YPOBHS IaBJCHUA KPOBHU B COCYIax.

B pervisuMH COCYAMCTOro TOHyCa (M, COOTBETCTBEHHO, AABJICHNA
KPOBH B COCYAaX) YIacTBYIOT TaKkKe TyMopaibHbie MexaHU3Mbl. Uame-
HEHHSI B XHMHU4ECKOM COCTaBe KPOBH BIHAIOT Ha BO3OYAMMOCTD M SIPO-
BOAMMOCTD HEPBHBIX HMIYJILCOB B Cepilie, Ha CHIIY H 4acTOTy cepacy-
HBIX COKPALUCHHHA,

ITpu BeIUlecKe 3MoLH#l (panocTh, CTpax, rHEB) B KPOBb BEIOpAcH-
BAJOTCS TOPMOHBI HAAMOYEURHKOB (aIPEeHATHR H HOPAAPEHAIHH), YCH-
JuBalollye paboTy cepalia ¥ CyXHBalowMe cocyabl. ['opMon runodusa
BA30MPECCHH TAKXKE CYXKUBaeT cocylnl. Cocyropaciuupsiouice IefcTare
OKA3HIBAIOT ALCTHJIXOJNHH, MTMCTAMMH H ApYrie OHONOTHYECKH AKTHB-
HbI¢ BelIeCTsa.

B sKcTpeManbHLIX CHUTYAIHMAX, HATPUMEP NpH GOJBIINX KPOBOIO-
TEpsIX, TOHYC COCYAOB MOMIEPKUBAETCA BLIOPOCOM KPOBK H3 TaK Ha-
3pIBaEMBIX KPOBAHHIX Aeno (KOXa, IeYeHs ¥ Ap.). B To Xe Bpemd npu
notepe Gonee 30 % Kpopu GHONOTHYECKHEe MeXaHH3MBI He B COCTOA-
Hn{;{ ofecneuynTh HENPEPHBHLIN TOK KPOBH, H OPTaHN3M MOXET MO-
CHOHYTD.

Bonpocs ANA NMOBTOPEHHHA H CAMOKOHTpPONA:

1. MepeyncauTe KPOBEHOCHBIE COCYAH, OGPA3YIONIHE MANLIA (1ErQUHBII)
Kpyr KpopooOpaieHusd, H Ha30BHTe ero GyHKIMH,

2. 9o coboitl npencraenaeT Gonsiwol Kpyr kposocobpanienna? Kakwe kpo-
BEHOCHBIE COCYAH B HETO BXORAT?

3. K KaKiM 4acTiIM Tela HAMPaRIAOTCa KPYTIHBIC BETBH A0DPTH?
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4. Ha3oBHTe apTepmd BepxHelt 1 HIDKHe# KOHEYHOCTeH H ofracTh, KoTo-
PHIE 3TH apTEPAR KpoBocHaGxkaloT.

5. HazoeMTe BEHEI, YYACTBYIOUIHE B 06pa30BaHHK GONEBIIOTO KPYra KpoBo-
obpallieHHs.

6. H3 KakMx BeH M B KaKOM MeECT¢ Tella o0pa3ylioTcs BepxHAS M HHKHAL
TIO/bie BeHE?

7. PacckaXHTe 0 MPHTOKAX BOPOTHON BEHE! MEYEHA.

8. Pacckaxute O BO3PACTHHIX H3IMEHEHHAX KPOBEHOCHEIX COCYIOB (apTe-
pHIi H BEH).

9, PacckaxuTte 0 LBHXEHHMH KPOBH TO apTEPHsAM H BeHaM, o6 obpasora-
HHE TYTECA B PETYASAMHH GYHKUHYH CePIeUHON-COCYAACTOR CHCTEMEL.

HEPBHASL CUCTEMA
(OBIIUM IUIAH CTPOEHHA H
PA3BUTHS HEPBHOUN CHUCTEMDI)

Hepauas CRCTEMA KOOPIMHHAPYET U PETYNIUPYET ReATEABHOCTD BCEX
OpPIaHOB M CHCTeM, obecnieunBas GyHKIMOHUPOBaHHE OPraHM3Ma KAk
eIMHOTO LeI0r0; OCyIecTRAsAeT Haubonee 3¢ dheKTUBHOE APHCIOCOD-
NeHMEe OPraHM3Ma K M3MEHEHHSAM OKPYXKaIomeHh o6CTAaHOBKH, TOA-
IepXUBAET MOCTOSHCTBO €10 BHYTPeHHEH cpeill (roMeocTas). ¥ yeno-
BEKa HEPBHAA CHCTEMA COCTANISIET MATEPUATEHYIO OCHOBY NMCHXHYSCKOH
JeSTENMbHOCTH (MHIINSHHS, PeYM, CAOXHBX (opM COLIHAIBHOTO IO~
BeleHHA). D1H caoxHelImre U XKU3HEHHO BaXHBIE 3aJaUM pemaTed
¢ NOMOIIBID HEPBHBIX KJIETOK (HEHPOHOB), OCYILECTBIAAIOIMUX BOC-
OpusiTHe, 06paboTKy, XpaHeHHe M Neperady HHGOPMALIH.

Bce opraHb HEpBHOM CHCTEMBI TOCTPOEHBI M3 HEPBHOH TKAHH,
KOTOpasi BoUTONHAET byHKUHH BO30YAUMOCTH, 00pa30oBaHKs HEPBHBIX
HMITYIBCOB M IIPOBONKMOCTH 3THX HMIY/ILCOB B CTOPOHY MO3ra HIIH K
paGouuM opraHam Ha nepudepus. Tonorpa@uiecKn HEPBHYIO CHCTE-
MY 4eJIOBEKA MOAPA3AENAIOT Ha HEHTPAIBHYIO H NEPH(EPHUECKYIO.

K senmpasonoi HEpBHON CHCTEME OTHOCAT CNIMHHOMN H IOJIOBHOH
MO3I.

Hepugpepuneckyro HEpBHYIO CHCTEMY COCTABIAIOT CIIMHHOMO3IOBEIC
W 9epeltHEe HEPBBI i MX KOPELIKH, BETBH 3THX HEPBOB, HEPBHHE OKOH-
JAHMS, CIUTETEHMS H Y3/Ibl, JIEXALLHE BO BCEX OTASNAX TENA YC/IOBEKA,

CornacHO aHaToMO-GYHKIHOHAMIBHOA KiacCH(pUKALHH, €XHHYIO
HEPBHYIO CHCTEMY YCJIOBHO NOAPA3IENAIOT Ha ABE YACTH: COMaTHYEC-
KYIO H BETCTATHBHYIO (aBTOHOMHYIO). Comamuyeckas HEPBRAsI CHCTe-
Ma ofecnieyrMBacT HHHEPBAIHIO INIABHBIM 00pa3oM Tela — KOXH, CKe-
JICTHRIX MBIl DTOT {(COMATHMYECKHI) OTACH HEPBHOH CHCTEMBI
YCTAHABIMBACT B3AHMOOTHOILLCHWSA ¢ BHEIIHEH cpeloii — BOCIIPHHM-
MaeT ee BO3SeHCTBHA (NIPUXOCHOBEHHE, ocd3aHue, BOoNb, TEMIEPaTy-
py), bopMUpyeT O0COSHaHHREIE (YNpaBigeMble COSHAHHEM) COKpallle-
HHS CKENEeTHLIX MBI (3al[HTHHIE W APYTHE JBHXECHMS).
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Bezemamuenaa (asmonomran) BepBHAS CHCTEMa perynHpyer ob-
MEHHBIE MPOLECCH BO BCEX OpraHax H TKaHAX, a TAKXKe POCT U pas-
MHOXEHNE, NHHCPBHPYET BCe BHYTpPEHHME OpraHbl (THILEBapeHU,
IHXaHUg, MOUETIONOBOTO aIlllapaTa), XKejie3bl, B TOM YHCHE 3HAO-
KpHHHLBIE, [NMAJKYIO MYCKYJaTypy OpraHoB, B TOM YHCJIE H COCYAOB,
cepaue. BereraTusHas HepBHAdA cucTeMa obecrnieunBaeT Takxe TpodH-
YECKYI0 HHHEPBALHIO CKENETHRIX MBI, KOXH H APYrUX OpraHos H
TKaHei H caMOH HEPBHOIN CHCTEMEL.

Takoe JeleHWe HEpBHOM CUCTEMbI, HECMOTPS HA €10 YCIOBHOCTD,
CIOXHIOCH TPAAHUHOHHO M NIPSACTARIACTCH JOCTATOYHO YIOOHEIM 415
H3y4eHMS HEPBHOI CHCTEMEl B LUEITOM M e¢ OTACAbHRIX YacTell.

PazeaTHe ReprRoil cecTeMul. HeppHas crcTeMa y 1103BOHOYHBIX XH-
BOTHBIX Pa3BHBAETCA M3 HAPYXHOTO 3apOABILIEBOT0 JIMCTKA — H3 9K-
TomepMEL. B 3amHeM, JopcansHOM YIacTKe Tea 3apoIbilia KIETKH 9K-
TomepMH GHCTPO AeAATCs, OGpa3y] YTONMEHHBIH YIAaCTOK — HepeHyro
naacmunxy. Tlo Mepe HAPOCTAHHA KIIETOYHOI Macchl Monocka yrayd-
RFETCA, NpeBpallaeTca B HePBHEBIH Xenobok. B nanbHeHINIEM Xpad HEpB-
HOTO Xeno0xa cMHKAIOTCR, o0palyerca nepenas mpybxa, a o CTopo-
HAaM OT HePBHO# TPYOKM (HOpMHPYETCSA MAPHAA 2an2A403HAR RAGCMIHKA,
JAoIad HAYAMO YYBCTBUTEABHBIM y3/IaM YEPEITHBIX U CIIHHHOMO3IO-
BBIX HEPBOB.

Y genoneka B KOHUE 3-# Heenm >MOpPHOHALHOTO PA3BHTHSA Hepel-
HEI KOHeL HepBHO# TpyOXH paciuMpsercd, 00pa3yloTCs TPH MO3IOBRIX
myseipsi. B 3TO BpeMs yXe MOXHO FOBOPHTH O MOABTCHUH (3aKNalKe)
FOJEOBHOIO MOSTA: 3TO nepednuti Mo3e, cpednuii N pombosuoHbIll Ma32.

B koHue 4-it Hexemy BHYTPAYTPOGHOM XM3HH B pe3ynbTare dalb-
Helwmel nidupepeHBPOBKH MEPEAHETO H POMOOBHIHOI'C MO3Ta BHI-
JERAIOTCA YXKe NMATh MO3TOBHX NY3HpE: KOHeuHbili M032, npomexcy-
moMRNI MO32, CpeOnult Mo32, 3a0HuLl Mo32 M Npodoazosamuil mo3e.

B pesyabrate nanpHeiiisero pocta ¥ gndrdbepe HUMPOBKH U3 IEATOTO
MO3TOBONO [TY3bIPA PA3BABAETCS TPONOITOBATEII MO3T, HEITOCPEICTBEHHO
[OpoJOAXAWIINNCA B COWHHOM MO3T, 3 BeHTPanbHOI YacTH YeTBEpTO-
ro my3Hpda oGpasyercd mocm, N3 JOpCANbHON — mo3xceuox. [lepenmss
YacTh 3a0HErO MO3TA BEITENAETCA B KaUeCTBe Reperielika pomMbosudnozo
Mo3ea. TpeTHit MO3TOROH y3LIPL OTCTACT B pocte. M3 ero BeHTpaIEHOH
YaCTH Pa3BUBAIOTCS HOXKH MO3ra, M3 AOPCATbHON — KpPhILIa CPeaHEro
Mo3ra (yeTBepoxonmie), M3 BTOpOro myssips o0pasyloTca RapHhE BbI-
TAYHBAHHA (TTa3HBIE Iy3RIPH) M AIpa NPOMEXYTOUHOTo Mo3ra. M3 mep-
BOTO TIAPHOTO MO3TOBOrO My3bipd [POHCXONAT MOAYLIApUA 60MBIIOTO
Moara. Ha ux moBepxHOCTH pa3BHRaeTCA Kopa, A0 KOTOpoil pacmonara-
erca Genoe pemectso. CKOIVIEHHS Ceporo BelllecTBa 00pa3yIoT BHYTPH
Genoro BemecTsa 6asaTbHLIC AOPA, WIH IOZKOPKOBLIE YTEL,

W3 TolkoH nepegHelt CTEHKH MEpBOTO RY3bIPA BO3ZHMKAIOT MO3O-
JHCTOE Teiio N NepedHAsa (Gegad) cnaiixa Mo3ra. B cBA3w ¢ ORICTPBIM
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POCTOM NoNywIapuii Ha HUX MOARIAOTCA O0pO3ALI, ACAAIIME NOBEPX-
HOCTb NOJYIIAPHIi HA JONH, a 3aTeM M Ha H3BHIAHHEL Bce OCHOBHBIC
6OpO3TH H U3BHWIHHE (POPMHPYIOTCS ¥ II0AAa K MOMEHTY POXICHUA.
HameHeHun, NMPOUCXOMAIHAE B HEPBHOW CHCTEME Yy 4YeNnoseka mocie
POXACHHS, CBA3aHB ¢ MUEAHHM3ALMEH H POCTOM OTAENBHBIX €¢ CTPYK-
Typ. CllenyIolHil 32 MO3TOBHIMH TIY3HIPAMM OTHEEN HepBHON TPYOKH
nipeoOpasyeTcs B CTHAHOIN Mo3r. M3 KII€TOK raHrnmuo3Holt MIacTHHKYK
obpa3yorca He TONBKO YYBCTBUTCABHLIC YIB! 9EPEIHbIX H CTTMHHO-
MO3rOBHX HEPBOB, HO U TepHUDEPHUCCKHNE YIIBI BETCTATHBHON HEPB-
HOI CHCTEMBlL, a Takke XpoMadbHHHbBIE (CEKPETOPHBIE) KIETKH MO3-
roBOrQ BEUECTBA HAATTOYCYHHKOB.,

Crenkin HepaHoii TpYOKH BHAIa/le HA BCeM NPOTKEHHH COCTOAT
U3 OOHOro CJI0S FepPMHHATHBHOIO (3apOABILICBOrO) HEHPOHAIBHOTO
anuTeanda. KeTku 31oro ¢10sd HHTEHCHBHO JENsITCA, B pe3yaLTaTe CTeH-
Ka HepBHOI TpyOKH yTonuaercA. BHyrpeHHHH KICTOUHBIH CNOH HEPB-
HOW TpYOKH AaeT HAYANo 3NeHANME (INEHIUMHOMY C/1010), BRICTHIA-
fOllIeii CTEHKM TIOJOCTH MO3roBoi TpyOKkH. HapyXHblii KiieTOYHELH caoi
CTEHKH TPYOKHW TMOAYy4YUA Ha3BaHHE MAHTHIHOrO (TIMAIIEBOrO) CHOA.
Boabmoe sHauyeHHWE B POPMHPOBAHNH HEPBHOM TPYOKM MMEET HEPAB-
HOMEPHOCTb HaKOIUICHHSA KJIETOK B ¢ MAHTHIWHOM cyioe. B pesynbraTe
AOpCANbHAsA W BEHTPaNbHAs CTEHKU HEPBHOMH TPYOKH CHILHO OTCTAIOT
B POCTe B CPAaBHEHUH ¢ GOKOBBIMHU €¢ CTEHKaMH. BHICTPO pa3BuBalo-
Hinecs HOKOBBIE CTEHKHN ASJATCH SCHO BBIPAXEHHON B mpolecce OH-
TOreHe3a MpoaoJibHOM TIorpaHKYHOU Gopo3dol Ha BEHTPAJSBHO pac-
TTOJIOKEHHYIO OCHOSHYIO HAGCMUKKY U JOPCANbHO NEXALYIO KPUAHYIO
nagemunxy. U3 OCHOBHO# TACTHHKM B RA/TEHENINEM PA3BHBAKOTCA N¢-
pelHHe pora CIMHHOIO MO3Ta, JBUTATENBHEE SAPa YEPETTHBIX HEPBOB,
4 U3 KPBUIbHO{l TNACTMHKH — 3aTHUE POTa CIIMHHOTO MO3ra M 4yB-
CTBUTENBHBIE Apa YeperrHbiX HepBoB. B o6iacTi caMmoii MorpaHHYHO|
BGopo3MbI, T.€. B 00IACTH, PACTIONOXECHHOH MeXIY OCHOBHOM W KPbLib-
HOM TUIACTHHKAMH, PasBMBAIOTCA PETHKYMSPHAS opMaLMa W Anpa
BEreTaTHBHOM HepBHOM cHeTeMbl. OCHOBHAS M KPBUILHAA ILTACTHHKH
TIPOCTUPAIOTCH HEOIMHAKOBO JANECKO B POCTPATLHOM (rOJOBHOM) Ha-
npasieHHH. [TorpannyHas Gopo3zia JOXOAUT TOABKC OO YPOBHs Oyay-
LEro NepesHero Mo3ra, H BMeCTE ¢ Hell 3aech 3aKaHUMBAeTCHd OCHOB-
Hasx nacTuBKa. IlepefHuii Mo3r mpemcraeinseT coboil NMpoHU3BOAHOE
KPBTBHOM TUIACTUHKM, YTO HMeeT 60/blloe 3HaueHMe A MoHuMa-
H¥A UCTHHHOMN CYIHOCTH €ro dvHAKuMit.

®YHKIIMA HEPBHOM TKAHH

Pasapaxumocts. Bee xuBbie o6pasoBanuns (opraHusmer) o6nanaor
Pa3PaXKMOCTBIO, T.€. CIOCOOHOCTHIO AKTHBHO OTBEYATh Ha BHEILIHHE
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HIH BHYTPeHHHE BO3neHCTBUS Toi WIH HHOH dopMON AeATEILHOCTI.
Hanpumep, ycriteHReM MeTab0IM3Ma, YCKOPEHMEM KJISTOYHBIX Jesie-
HRil, BpIGPOCOM CeKpeTa, IEKTPHUECKHM HMIyabcoM. PakToph, 3a-
NyCKalolHe BHYTPEHHHE MeTaboanuecKne ApOoLecChl, KOTOpPLIE Bhl-
3EIBRIOT U3MCHEHHA (GYHKUHI OpraHusMa, ero KJIeToK, TKaHeH,
OPTAHOB, MIONYYWIN Ha3BaHue pazdpaxcumenell, QoHON U3 HOpM peak-
(M HePBRHOH KISTKA Ha JeHCTBHA pasmpaXxuTesiei ARugeTca o030y xc-
denue, BosbyxaeHueM HA3MBAKOT peaklWIO HEPBHOM KISTKM B OTBET
Ha JAeiicTBUA pasmpaXxwuIens, KOTopas NMPHBOANT K CO3AAHUIO BJIEKT-
PHMECKHX NOTEHUHANOE (DWOTOTEHIHANOB),

B kauecTBe BHEILIHWX BO3RCHCTEHIT, BRI3BIBAIOIIMX BO30YXIEHHE,
MOTYT OBITE MeXaHMYeCKHe, XHMHYECKHE, 3BYKOBHIC MJIH CBETOBLIC
pmuanud. Jina Kaxmoi Bo30yauMoil KNeTKH Bee pasopaXuTeNnd AeTAT-
cA Ha aJlcKBaTHEIE U HealAeKBaTHRIE. Adexeamuoili pazdpaxcumend COOT-
BETCTBYET AAHHOMY BHAY KJIECTOK, OH BBISHBAET BO30YXKICHHE AaxXe
TIPH OYEeHb MaNIOH 3Hepriu BosueciicTeud. Takop ceeT — a4 dortope-
IIEOTOPOB, 3BYK — Ui 3BYKOBBIX peuenTopos U T.4. JApyrne pasapa-
XKHTEeNIH HA3BIRAKOTCR Headexeamuoimy. MIHHMaNbBHaA SHEpTAA pa3npa-
XKHTeNIs1, HeoOXoauMan WA Bo3OYKIACHHA HEPBHOW KJICTKH, HA3RIBACTCS
nopozoeoii. Hexoropeie Bo3nelicTBUS MOTYT BHI3LIBATL B KJIETKAX CHH-
KeHne Bo30yANMOCTH MO OTHOWIEHKIO K pa3apaxuTeno. Takne peak-
UHH Ha3LIBAIOT MOPMONCEHUEM,

MemOpanunii norennyuan. ¥V KNeT0K, Ha NMOBEPXHOCTIX HX THTO-
neMMbl (KNeTouHoH MeMOGpaHbl), UMeeTcd (BOSHHMKAaeT) MeMOpPaHHBIi
TMOTEHUHANA, YTO ABMAETCA HEOTHEMIIEMBIM CBOMCTBOM BCEX JXMBBIX
wierok. TepmuHoM MemOpansblii moteHunan (MIT), win romenguas
10K0A, NPWHSATO HAZBIBATH PA3HOCTD MOTEHLUHANIOB (ATEKTPUYESCKHX 3a-
PAAOB), CYIIECTBYIOMIYIO MEXNY HAPYXHOH M BHYTpeHHeH HoBepx-
HOCTAMU KNETOUHOH MeMOpaHH B yCIOBHSX MOKOg. BenuuuHa 3Toro
NOTEHIIaNa 3aBHCHT OT THHOA KJIETKM ¥ BapbMpyeT oT —20 mo
—200 MB. B cpegpeM ¥ HepBHEIX KIETOK BeIWYMHA MeMOpaHHOro
noteHIinana cocrapnger 50—80 mB, co 3HAKOM MHHYC (—) BHYTPH
¥aeTki. B nokosieMca HelipoHe pa3HOCTh MOTEHLHANOB MEXEY IBYMA
MOBEPXHOCTAMH MeMOpaH cocrasisgeT —70 MB.

Hamaure MeMOpaHHBIX NIOTEHI(HANIOB B XXHBHIX KI1eTKaX 00YCIIoBIe-
HO HePaBeHCTBOM KOHLeHTpauun uovoe Nat, K*, Ca** u Cl- BHyTpH
H BHE KJICTKH M PasiHYHON MpOHMLASMOCTBIC /I HUX KJECTOUHOM
MeMOpaHEL

MemGpaHHBIH MOTeHLHaN o0pa3yeTcs BCASICTBHE PAa3THIHOTO HOH-
HOFQ COCTaBa TKaHEBO# XXHMAKOCTH W LUTOIUIA3MH HekipoHoB. Ocobo
BAXHOE 3HAYCHUE HMEIOT HOHBI HaTpuA, Kaius, X1opa. CHapyXH, co
CTOPOHBI MEXKNETOYHOM XKHAKOCTH, DOblUE AOTOXHTENBHO 3apKeH-
HEIX HOHOB, 4 ¢ BHYTPEHHECH CTOPOHH, B IINTONNAa3ME Helipona, 60nb-
LIe OTPHUATEABHBIX HOHOB, KpoMe Toro, B LIHTOIUIAZME MHOIO OTpH-
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LATEeABHO 3apsXeHHBX KPYITHBIX OPTraHUYECKHX MONCKYJT, KOTOPBIC HE
MOTYT NPOKMKATD Yepe3 MeMOpaHy U3-3a CBOMX pasmepoB. CoxpaHe-
HHE Pa3HO MOHHON KOHLCHTpaNMy B PaCTBOPAaX, pasneNeHHBX Kie-
TOYHON MeMGpaHo¥, BO3MOXHO Girarogapsa ee M30UpaTeAbHOH MpO-
HUIIAeMOCTH AT pa3nMYHEIX HOHOB.

B cocTogHHMN nokos MeMBpaHa HEpBHBIX KIeTOK HauboJice NPoHH-
paema 1 voHop Kanug (K*) m MeHee — s HoHos xtopa (CI7) u
OueHb Maso TpoHMLAeMa And woHoB Hatpus (Na'). M3-3a pasHOCTH
KOHIICHTPALMIT HOHBI KaJis BHIXOAAT HAa HAPYXHYIO TIOBEPXHOCT Kile-
TOUHOH MeMOpaHsl, BRIHOCA TIOMOXHTENBHBIA 3apsa.

TakuM ofpa3oM, MeMOpaHHBIH TIOTEHLMAN 3aBHCHT OT PasHO#M
KOHUEHTPALlMH MOHOB CHapy:XXH W BHYTPH KJIETKH, a pa3Has KOHLCH-
TPaLHs MOHOB MOXET MOMIEPXKHBATECA 32 CUET HEOAKHAKOBOH MPO-
HHIACMOCTH KJICTOUHOI MeMOpaHLI,

Ecin Bo36yRMMYIO HEPBHYIO KETKY (HEKpOR) MMOABEPTHYTh AeH-
CTBHMIO JOCTATOYHO CWIBHOTO pasapaxureNd (MEeXaHHYEeCKOTO, XH-
MHMYECKOTO, 3JEKTPHYECKOro W T.3.), TO B OTBET HA ACHCTBHE pa3-
ApaxHTENS HOHEI HATPHS BHauaJIe MEAICHHO, & 3aTEM JIABHHOOOPA3HO
YCTPEMILTIOTCS BHYTPh KIIETKH, Heca ¢ CO0O# MONOXHUTENLHBIN 3a-
pan. TporcxoauT mepesapsiaka MeM6paHbl. BHYTpeHHAS NOBEPXHOCTD
MeMOpaHB npHOOPETACT MONOXKTENLHHN 3apsk, a HapyXHad — OT-
pruarenpblif. TIpy nepesapsnke KNETOMHONW MeMOpaHb! BOSHHKAET
nomenyuas deiicmeus — nepenutli umnyavc. OMHAKO NOBHIIIEHHE [TPO-
HH1IaEMOCTH MeMOpasHl 1A HaTPUA JIMTCS Hepoaro. [loaromy amia-
TeNILHOCTE MOTEHUMaNa NeHCTBAA H3MEPSAETCS TRICAYHEIMM AOJAMH
cexyHasl (MWUIHceKyHIaMH). [loTeHIMan necTens, BO3HHKaA B BO3-
GYXICHHOM Y4acTKe MeMOPaHEL, CTAHOBUTCA pasnpakuTe/eM L1 Co-
ceanero Heposbymumoro ydyacrka. TakuMm o6pa3oM, obecrneundpacrcst
IPOZONBHOE PACTIPOCTPAHEHHE HEPBHDIX HMITY1ILCOB (TIOTCHIHANA Jiek-
CTBMSI) M0 HEPBHOM KieTKe, Mo e¢ OTpocTKaM. TakuM obpasoM, B
HeppHOM cucTeMe nHbopMams NepeaaeTcs B BUIE CEPHU pacrpocT-
PAHAIOMUXCA TOTEHUHMANOB ACHCTBYA — HEPBHBIX MMITY/IbCOR. Ob6pa-
30BAHHE HEPBHOM KJIETKO NOTEHUHANA AeHCTEAS B OTBET Ha pasipa-
KEHHE HA3ETBAICT 6030y NcOCHeM.

HepeHrle BOIOXKHA 06afAOT CIOCOGHOCTBIO NPOBOIUTL BO3GYXK-
JeHUe (HEpPBHBIA MMNYILC) B HBYX HanpasieHusIX. [1o ofHUM HEPBHBIM
BONTOKHAM HepBHBIE HMITYILChI HAYT B LIEHTPOCTPEMMKTENIEHOM HAMpPaB-
NeHHH (K MO3TY), IO IPYTUM — B HEHTPOGEKHOM (OT Mo3ra K pabo-
YUM OpPTaHAM).

CKOpOCTb IpOBeicHHS HEPBHOTO MMMAYALCA 32BHCUT OT AHAMETPa
poJIoKHa. YeM OHO ToNIEe, TeM OBICTpee paclpOoCTPaHACTCa MMITYIILC,
HauGonbloeit CKOpOCThIO MPOBEAEHHS OTINIAIOTCS MAKOTHbIE (MHe-
JMHOBHIE) HePBHHE BOAOKHA. BeaMsikoTHHe (6e3MHETHHOBBIC) HEPB-
HElE BOJOKHA TPOBOAT HEPBHBIE MMITYILCH MEAIEHHO, Y MAKOTHBIX
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HEPBHMBIX BOJIOKOH BO30YXKICHHE MOXET BOSHHKATD TONILKO B T€X yUa-
CTKaX BOJIOKHA, Il OTCYTCTBYET MAKOTHast 060a0uKa (B 06nacTH yazo-
GbIX REPEXBAMOE HEPEHO20 60A0KHA — nepexeamos Paneve). [losroMy y
MAKOTHEIX BOJIOKOH BO30YXIZEHME pacTlpOCTpaHdeTcs CKaykaMH oT
OIHOTO TIEpexBaTa K JpYromy, NPOABHTAsACH BAOJE BOJNOKHA TOPA3mo
BrICTpEE, YeM ¥ TOHKHX Oe3MAKOTHHIX BOTOKOH.

IMposegeHue BO3OYXIEHUSA B BHIEC HEPBHBIX MMIIYNBCOB — OAHO
#3 OCHOBHBIX CBOHCTE HEPEHOIC BOJIOKHA. CKOPOCTE NIPOBEACHHA HEPR-
HBIX HMTYLCOB ¥ MAENTHMHOBEIX (MAKOTHHIX) BOJIOKOH COCTaBIACT A0
120 M/c. TTo GeamuenuHoBOMY (623MAKOTHOMY) HEPBHOMY BOJIOKHY
HepBHEE UMNYIbCH PacrpoCTPaHIIOTCA MEIIEHHO, H 3TOT NpPONECce
coTpoBoXxaaercs GONBIIMM PACXONOM 3HeprHH. Tak, N0 TOHKHM 6e3-
MHETHHOBHIM HEPBHLIM BOJIOKHAM CHMIIATH4ECKOM YacTH HEPBHOH CH-
creMbl HEPBHBIE HMINYILCH NMPOBOLTTCA CO CKOPOCTHIO |—2 M/C.

Heppsbie BMIYILCH OT OAHON HEPBHOR KJICTKH K APYroil HepBHOH
KIETKe NEepealoTes Yepe3 CNelHaTH3APOBaHHEIE KOHTAKTH — cHNan-

eni. [To ciocoby nepeIaun HEPBHBIX HMIYILCOR BbIACTSAIOT XUMUECKUE -

cunancu Vi aaexmpisdeckue cunanc. Y XAMHUYECKHX CHHAICOB Mepeaaya
HEPBHBIX MMNYJIBCOB MIPOHCXCAMT TIPH YYaCTHH OHONOTHYECKH aKTHB-
HbiX BEIECTB — Meduamopos. Yepes 3neKTpyiecKre CHHANCH KMITYIb-
ChI MPOXONAT B BUOE J4eKMPUMECKUX CHZHAA08.

BONBUMHCTBG CHHATICOB OTHOCHTCA K XMMHYecKoMy THy. 1060
XMMHYECKHI CHHAIC HE3aBUCUMO OT MPHPOAH MEAWATOPA aKTHBH3H-
pyeTca Mol BIHAHHEM HEPBHOTO WMMYyAbca (MOTeHLMaNa AcHCTBYA),
NMPHXOALIETO B TPECHHANTHYECKOe OKOHYaHHE OT Teja HEeHpoHa.
B peaynbraTe MPOMCXOXMT ACIONSPH3ALNSA PECHHANITHYECKOH MeMG-
paHEBl, BO BpeMA KOTOPO# MOBbILLAeTCA MMPOHHULACMOCTD €€ KaTbIHe-
Bhix KaHanoB. Hoau CAZ* BXOOAT B NPECHHANITUYCCKOE OKOHUAHME,
CIIOCOGCTBYA OCBODOXAEHHIO METHATOPa. BHIANA B CHHANTHYECKYIO
WeTb, MeAHATeD B3aMMoaeHcTBYeT co cnennduyecKMMH pellenTopa-
MU TIOCTCHHANITHYECKOH MeMOpPaHB, BH3EIBAsA U3IMEHEHNE €€ HOHHOM
MPOHMLIAEMOCTH ¥ BOSHMKHOBEHME Ha Hell fIOCTCHHANTHIECKOTO Mo~
TeHuMana AeHcTBUg. BelnuHHa MocTCHHARTHYECKOTO OTEKLMaNa 33~
BHCHT OT KOTHYECTBA H CHJIBE BO3AEHCTBHS MEIWATOpa Ha ITOCTCHHATE-
THYeCKYI0 MeMGpaHy. B mpouecce npoBelieHHsT UMITYJIBCA MEAHATOD
paspymaercs AH60 MPOMCXOONT ero O6paTHLIN 3aXBaT B MpeCHHANTH-
YeCKyIO CTPYKTYDY.

Hau6onee pakHbIM (PYHKZHOHATBHHM CBOHCTBOM XMMHYECKHX CH~
HAICOS SIBISIETCA OAHOCTOPOHHSIS MPOBOAAMOCTE HEPBHOTO HMIIYJIb-
€a — OT NPECHHANTUYECKOM MEMOPAHHI K MOCTCHHATITHIECKOW MEMO-
paHe. B XHUMHYECKMX CHHATICAX HEPBHEIM HMITYNILC NEPeHaeTcs ¢
NOMOILLKY MearaTopa. MeIuaTop CHHTE3UPYETCsI M HaKallAHBaeTCa B
HepBHBIX OKOHIAHWAX IIPECHHANTHIECKOM KIeTKH ([epesatolieii), Bul-
pabarbiBacTCA U3 Hee B CHHATITHYECKYIO LIETb H BOCIIPUHHMAETCA CTie-
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usdHIECKUMI PEIENTOPAMHI MOCTCHHANTHYECKOH MeMOpaHel. B Bos-
SYXKIaIOWMUX CHHAINCAX PELENTOPL] OTKPEIBAIOT KaHAJbI JUL1 HOHOB Nat
Wwin Ca?*, 4TO YACTHYHO AETONAPN3YET MEMOpaHy W BBiSHBACT MOTCH-
uman meitcTeus (Bo36yxaeHue). B TOPMOIHBIX CHHANCAX PELIETITOPEI
OTKpBIBAIOT KaHibl Ang woHos K* mwin CI°, aBikeHHe KOTOPBIX HOP-
Manuayer MemOpaHHbri noteHusan (MIT), 1.e. TOpMOIHUT byHKUHH
kietki. Mpu 2TOM HelipoH OZHOBPEMEHHO TOJyuaeT ¥ BO30YXIaK-
uiHe,  TOPMO3HHIE BAHaHMSA, O6a BUa CHHAIICOB MOTYT (YHKIIMOHH~
poBaTh opHoBpeMeHHO. [Tpy 910M DpeobnanaHue BO30YXKIAIOIHX BO3-
AelicTBUIL Han TOPMO3HBIMM MPUBOANT K BO3OYXISHHIO, U Hao0opoT.

B MO3Te MMEETCA pHIl MEIMATOPOB, BHIZHIBAIOIIAX BO3DYXICHHE:
HopaIpeHanuH (CHHTE3UPYETCS AIPEHEPIUIeCKHMK HEHPOHAMH); 0=
dhaMuH (TodaMUHEPTHICCKIMI HEHPOHAMU); CCPOTOHHH ¥ AD. Menmn-
aTOPaMH, BHI3bIBAIOIUMH TOPMOXCHHE, SIBIAIOTCH THLIMH, raMMa-
AMHHOMACTSIHAA KHC/IOTA.

TopMoEenue H ero poJh B HePBHbIX ceTsX. CrIOCOGHOCTB K TOPMOXe-
HHUIO SBISETC ONHHM U3 OCHOBHEIX CBOWCTE LIEHTPAILHOM HEPBHOM
cucremul. TopMOXEeHWE — 3TO HePBHbIN MpOLECC, BH3IBAHHBIA BO3-
GYXACHHEM M MPOSBIAIOIMIACA B NOJABACHMM APYTOrO B030YHKISHAL.
Ha xaxnoit HepBHOM KeTKe pacnonaraloTcs Bo3GyKmatowme i1 Top-
Mo3smme cuHanchl. [10310My Xapakrep OTBETHON peakuyH HeHpoHa
ONPENeNseTca COOTHOLIEHHEM 3THX MPOLIECCOB.

Pa3nuyaloT ABA BIHAA TOPMOXEHMWs!: TPECHHANITHYSCKOE N NOCTCH-
HanTrueckoe. Hpecunanmueckoe mopmoycerie pa3BUBacTCA B IIPECH-
HANTUYECKUX PA3BETRICHHAX @aKCOHOB, K KOTOPHIM MOAXOMAT aKCOHBI
OT TOPMO3HBIX HENPOHOB, 006pa3ya aKCO-aKCOHANBHBIE CHHAICHI. B 06-
NAacTH AKCO-aKCOHANBHOTO CHHANCA BELAENAETCA raMMa-aMHMHOMAacCHs -
Hast kucnota (FAMK), KoTopast BEI36IBACT CTOHKYIO ASNIONAPU3ALIMIO.
[To3roMY 4epe3 ITOT YYacTOK OIOKHPYETCH NPOBEACHUE HEPBHBIX HM-
MYJILCOB, ¥TO YMEHBILAeT WIH TIONHOCTHIO MPEKpallacT aKTHBHOCTD
HelpoHa.

Hocmcunanmuuecroe mopMoexcenye oCyileCTBSIETCA 3a cHeT rnnep-
NOAPH3YIOUIETO AEHCTBHA INMLMHA. DTOT MEANATOP BBI3KBACT THICP-
MOJIAPH3ALIIO TIOCTCHHANTHYECKON MeMOpaHbl H BOSHHKHOBCHHE TOD-
MO3HOMO mocTcuHanTuueckoro norenumana (TIICID), ute YacTMIHO
WIH TIOJTHOCTLIO BIOKUpPYET ¢rocobHOCTh KIETKH FEeHEPAPOBaTh BO3-
OyxaeHue.

Peduexc. Pednextopras nyra. OcHosHON (HOpMOH NeATENBHOCTH
HEPBHOI CHCTEMB ABMAETCH pednextopHbili akT. Pedaekc — 1o
OTBETHAA PEaKlM#A OPraHN3Ma Ha pasApaXeHne PeLenTopos, OCyIle-
CTBAAEMAR € YYACTHEM LIEHTPAIbHON HEPBHOH CHCTEMBI.

[TyTh, MO KOTOPOMY BPOXOAAT HEPBHLIE HMNYJILCH OT pasipakac-
MOTO peLienTopa J0 OpTaHa, OTBEYAIOLIEro Ha 3TO pasipaXeHue, Ha-
3piBafoT pedIeKTOpHOR Jyroil. AHatoMU4eCKH pedwiekTopHas IyTa
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ApPeACTARIAET COOOH 1Emb HEPBHBIX KIETOK, 06ECeIMBAIONIMX NPO-
BeleHHe HEPBHBIX HMIYILCOR OT pPelenToOpoB YyBCTBHTEABHOTO Heli-
PoHA 30 3(PPeKTOPHOTrO HEPBHOIO OKOHYAHMA B Pab0YeM OpraHe.
Pegpaexmopnasn dyea (puc. 96) HauHHMaeTcs peuenTopoM. Kaxmpii
PELIENTOP BOCIIPHHHUMAET ONPERENICHHOE PasipakeHNe (MeXaHHISCKHE,
CBETOBEIC, 3BYKOBBIE, XHMUYECKHE, TEMIEPATYPHbIE H Ip.} W Npeos-
Pa3yeT HX B HEPBHHE HMIYALCHL. OT peLenrropa HEpBHHE MMITYIIHCH
HOYT MO NYTH, KOTOPBLIH oOpa3oBaH AeHAPHTOM, TEIOM H AKCOHOM
YYBCTBHTELHOIO HEHPOHA. 3aTeM HMIIYJILC HEependaeTcs HAa BCTABOY-
HEI¢ HEAPOHM LUEHTPANPHON HEPBHON CHCTEMEL. 3aech HHOpPMAITHS
obpabaTuiBaeTcss ¥ nepefacTcs Ha OBUTATelIbHKE WUTH CEKPETOPHBIE
HelpOHEI, KOTOpHIE IPOBOJAT HEPBHEIC HMNYALCH K pabodHM Opra-
HaM. AKCOHBI 3¢MpepeRTHBIX (ABUMATENbHBIX) HEHPOHOB, PacTIONOXeH-
HEIX B LEHTPANLHOK HEPBHOM CHCTEMe WIM CEKPETOPHBIX HEpoHAX,
KOTOP&IC HAXOAATCA B BETETATHBHBIX HEPBHEIX y3iax nepudepnyecKoli
HEPBHOH CHCTEMH, 06Pa3yIoT ABHTATeIBHLIN HWIK CEKPETOPHLIA NYTh,
IO KOTOPOMY ABHTaTCNbHbINA HIH CEKPETOPHBIH HMITYJIBCET HAYT K MBI -
IIaM HJIH XKEae3aM M BEI3BIBRIOT COKPAIlEHHE MBIEIL WIH CEKPELIHIO.

‘Puc. 96. [pocras peduiekropHas ayra:
1 — nepesumil KaHaTMK CIIMHHOIO MO3ra; 2 — TiepeaHuil por; 3 — GoKoBoi
KaHATHK; 4 — 3afHHA poT; 5 — 3aQHM KOpemoK CrHHHOMO3IOBOTO Hepea;
6 — BCTaBOUHEN! (MPOBOAHHKOBEIY) HelipoH; 7 — mMpHHocAME (JYBCTEH-
TeAbHBI) HEHPOH; 8 — CMHHHOMO3IOBOH y3er, 9 — CHVHHOMOSIOBOH HepE;
10 — KOpelIoK CHHHHOMO3ITOBOIO HepBa; 11 — BRIHOCHIIMIE (TBUIATCTBHBIN)
HeHpOH
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TaxkuM 06pasoM, ¥ pedmeKTOPHOH AYTH BLIACATIOT 5 3BCHLER:

1) penmenTop, BOCNPMHUMAKOIIAI BHEILIHEe (MIM BHYTpEHHee)
BO3AEHCTBHE K OGPa3yIOLUHIt B OTBET HA HETrO HEPBHHH UMIYJILC;

2) YyBCTBHMTENbHBINA HYTh, N0 KOTOPOMY HEPBHBIA WMINYIBC 10C-
TUTAET HEPBHBIX LIEHTPOB B LEHTPANbHON HEPBHOH CHCTEME;

3) BcTaBovHEIE (TTPOBOAHUKORbIE) HEHPOHH, [I0 KOTOPHIM HEPBHBIM
HMIYIbC HanpaBngercs K 3hdepeHTHEM HERPOHAM (ABHIaTE/IEHBIM
HJH CEKPETOPHBIM);

4) BoNOKHO H Teno 3dxpepeHTHOrO HEWPOHA, TIO KOTOPOMY HEPB-
HBI UMITYIBC MMPOBOAUTCA K 3hhepeHTHOMY HEPBHOMY OKOHUYAHHIO Y
paGouero opraHa;

5) HepBsioe OkOHUYaHKEe — 3ddeKTOp, MEPEIAIOLIHA HEPBHBIA UM-
MyNAbe KAeTKaM (BOoMoKHAM) paGouero opraHa (MBIIUE, Xene3e H
APYTUM CTPYKTYPaMm).

PedaeKTopHEBle AYTH, KOTOpHIE 00pa3oBaHbi AByMa HCHPOHaMK —
YYBCTBUTEAbHHM M JIBHIATENbHEIM, 3 BO30YXIeHHE MPOXONUT Yepe3
OIMH CHHAIC, HA3HBAIOT MPOCTEHLIUMH, MOHOCHHANTAYECKUMH, Oco-
GEHHOCTBIO JBYXHEHPOHHOM NYTH ABNSETCA TO, YTO PEUENTOP M 3¢-
$hEeKTOp MOIYT HAXOOWTBCA B OOHOM M ToM ke opraHe. K aByxueit-
POHHBEIM OTHOCATCA CYXOXMAbHbIE peduieKehbl (KOMEHHBIH W Ap.).
PednekToprbie AyrH, UMEIOIIHE G0Miee ABYX CHHANTHYCCKHUX MEPEKIIO-
YeHHH, ABISIIOTCA MOMMCHMHANTHYECKUMM, WIW CHOXHBIMH pediiex-
TOPHHIMH AYTAMH.

Onnaxo pedaeKTOpHLIN aKT He 3aKaHYHBAETCA OTBETHOH peaklH-
eil opraHMsMa Ha pasgpaxeHue. Bo BpeMst Takoil OTBeTHON peakllMH
BO36YXAAKOTCA peLienTOphl B paboyeM Oprane, H OT HWX B LIERTPaNb-
HYIO HEPBHYIO CHCTeMYy MOCTynaeT HH$opMauusi o JOCTHTHYTOM pe-
synbrare. Kaxasni opraH coofimaeT o CBOEM COCTOAHMH (COKpatlleHNM
MBIUIL, BBIACAEHHH CEKpeTa) HEPBHLIM LICHTPaM, KOTOpbie BHOCAT
NONPAaBKH B OCYLIECTRAAIOLIMIics pednekTopHbii akT. Takum obpa-
30M, pedUIeKC OCYILECTRIACTCA HE TPOCTO 1O pedIeKTOpHON Ayre, a
no pedAeKTOPHOMY KOAbLY (KpPyTY).

Pednekc obecneiUBaeT TOHKOE, TOYHOE H COBEPIIEHHOE YPABHO-
BelMBaHie B3aBMOOTHOMIEHU OpraHiM3Ma ¢ OKpyXaloleh cpenoit, a
TAKXKE KOHTPOJb H PEryasiuio GYHKUHI BHYTpH opranusMa. B oToM
ero GHONOTHYECKOE 3HAUCHHE.

Bca HepBHAas OEATENALHOCTb CKIANBIBACTCA M3 pedaekcos pas-
JHuHON creneHU cnoxHocTH. HekoTopbie pedsieKchl 04€Hb NPOCTLIE.
Hanpumep, oTHEpruBaHKE PYKH B OTBET HA YKOI HIIN OXOr KOXKH,
yHXaHbe NIPH MOMANAHNH pa3apaXalolHX BEUIECTB B HOCOBYKO f10-
JNocTs. 37ech OTBETHAA PeaKUHA CBOAUTCA K BPOCTOMY ABWraTelNib-
HOMY aKTy, OCYUIECTBAgeMOMY §e3 yyacTHs co3HAHUA. MHorne apy-
rie QyHKLUUN OPraHM3Ma YETOBEKAa BBHUIONHSIOTCA NPH ACHCTBUW
CIIOXHBIX pedIEKTOPHBIX OYT, B 00pa3eoBaHNul KOTOPLIX Y4acTBYIOT
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MHOTH#€ HEHPOHHB, B TOM YHCJE M HEHPOHE BHCIIHX OTIEIOB TO-
JIOBHOTG MO3ra.

Ina ocylecTRIeHNH® MI0G0TO pedaekca HeobXonuMa LUeIOCTHOCTh
BCeX 3BeHbeB pedutekTopHOM ayrn. HapyiieHMe xorsl 66l OAHOMO U3
HHX BeJeT K UCUE3HOBEHHIO pediekca.

IIEHTPAJIbHASI HEPBHAA CUCTEMA
CnunHoli Mo3T

Crmmnoit mosr (medulla spinalis) o BHEIIHEMY BUAY NPEACTABASIET
coboit ,gJT}iHHbIﬁ IMTHHAPWICCKHA, YILOIICHHBIR CIIEPERN Ha3ad, TAX
C Y3KOH IONIOCTBI) — HeRmpanrbhum Kanaiom., CITHHHOA MO3T HMEET
TPH OOWIOYKH — TBEPAYIC, TIAYTHHHYIO H MATKYI. Pacionaraercs crmH-
HOM MO3T B MO3BOHOYHOM KAHAJIE M Ha YPOBHE HMXHEro Kpad GoNh-
IHOTO 3aTBUIOMHOTO OTBEpPCTMS HEPEXOAMT B IOJIOBHOM MO3r. BHu3y
CITHHHOI MO3T CYXKNBAeTCHd M 00pa3yeT Mo320801 KOKYC, KOTOPLIH 3a-
KaHuuBaercs Ha yposHe Il nogcHHYHOTO NO3BOHKA, MO3roBoi KOHYC
TICPEXOANT B MEPMUNGALHYIO Hitimb, KOTOPAs B CBOMX BePXHHX OTIOeNax
elle CONepPXKHT HepBHYIO TKanb. Huxe yposus Il kpecruoporo no-
3BOHKA 5TO COCAHMHHTEIBHOTKAHHOEe 00pasoBaHHe NPeNcTABIAET CO-
0oif npoponxeHHe TpeX o6ONCUEK CAUHHONO MO3ra. 3aKaHUHBAaeTCsd
TepMHHANIEHAsA HHTH Ha YpOBHE Tela 1l komuKMKoOBOTO N03BOHKA, Cpa-
CTafCh ¢ €ro HanKOoCTHHICH. TepMHUHATLHAA HUTS OKPYXCHA JIMHHBI-
MH KOpELIKAMM HHXHHMX CIIMHHOMO3TOBEIX HEPBOB, KOTOphle 0Gpasy-
10T B NO3BOHOYHOM KaHale My4yoX, MOJAYIHBILHIA Ha3BaHME KOHCKHIt
XBOCT.

JnMHa CIIMHAOrO MO3ra ¥ B3pOCIOro YejIOBeKa B cpedHeM 43 oM
(y MyXIHH — 43—45 cM, y XeHIIHH — 41—42 cM), Macca — OKOJIO
34—38 r, uTO cocTaRnAET NPHMEePHO 2 % Macchl TOIOBHOTO MO3TA.

B mi¢iiHOM H MOACHUYHO-KPECTHOBOM OTASNAX CIIMHHOIO MO3ra
0OHApYXHMBAcTCH ABA 3AMCTHBIX YTONILUCHUSA: Wetinoe ymoawenie U no-
ACHUYHO-Kpecmuopsoe ymoserue, O6pazoBaHHe YTOMILEHHI 0OBACHA-
€TCSI HATHIHEM B 3THX YACTAX MO3Ta OONBIOTO KOMHYECTRA KIETOK M
BONOKOH, HHHEPBHPYIOIWX BEPXHHES N HUXHHWE KOHEUHOCTH.

Ha nepeaneli moBepXHOCTH CMTMAHOTO MO3ra BUAHA FNyO0oKasa he-
pednan cpedunras wjead, KOTOpast, OGHAKO, HE TOCTHIAeT CEpOro Be-
wectrsa. Mex)ly HUM M J(HOM HIeJIH HAXOOHTCHA Nepeauas feraq cnaii-
Ka, COCOUHAIOINAS ITPABYIO H JIEBYIO MONOBUHLL Mo3Ta. [To cpenmHnoiH
JIMHHY¥ 3aiHe it NOBEPXHOCTH MO3Ia TAHETCH 3d0HAR cpedunraa 6opo3-
da. B rayGHHe 2Toit GOpO3NE HMeeTCs NMPOHMKAIOAS [IOYTH Yepes BC1O
Tonwy Ge/1oro BelleCTBa DIHANBHAS 32JHAA CPeIUHHAS MeperopoaKa.
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e 1 6Opo3a SARMAIOTCH CPAHBIIAMH, DA3IEAIITUMA CTIRHHON MO3T
Ha TIPaByIO M JIEBYIO CHMMETPHIHEIC NOTOBHHBL.

Ha nepenHell mopepXHOCTH CIIMHHOTO MO3Ta, € KasKHOoH CTOPOHBL
OT CPEAMHHO ILEH, HPOXOIWT NepeoHsis Aamepansiasn doposda, KO-
TOpasi ABASETCS MECTOM BBIXO/IA M3 CITHHHOTO MO3Ta MEpENHNX (nBn-
raTe/IbHBIX) KOPEHIKOB CTTMHHOMO3IOBREIX HEPBOB. DTa Gopo3na Asns-
eTCA TPAaHPLEil HA TIOBEPXHOCTH CIIHHHOTO MO3Ta MEXIY TICPEIHHM H
GOKOBLIM KaHATMKaMK CITUHHOro Mosra. Ha 3aHell mOBepXHOCTH Ha
KaX0H IONOBHHE CMTHHHOTO MO3Ta NMEETCH 3a0HAR AGMepasbHas o0-
po3da, ChyXalllas MeCTOM NMPOHUKHOBEHUA B CIIMHAONA MO3T 3aTHHX
(YYBCTBUTENBLHEBIX) KOPELIKOB. Dra 60po3aa CAYXKHMT TPAaHHLEH MEXIy
GOKOBBIM d 3a0HHM KaHATMKAMM CIIMHHOTO Mo3ra. Ilepednui kopeuwox
CIIMHHOMO3TOBOTO HEpBa COCTOMT U3 OTPOCTKOB TBMTATENbHBIX (MO-
TOPHBIX) HEPBHBIX KIIETOK, TeJla KOTOPbIX PACTIONOKECHDI B NEpeAHEM
pore Ceporo BelIECTsa CIIHHHOTO MO3ra.

3adnuii xopewox CIIMHHOMO3TOBOTO HEPBa MPEACTABNICH COBOKYII-
HOCTBIO TIPOHUKAOHINX B CITMHHOM MOST IEHTPANTBHEIX OTPOCTKOB NCEB-
JOYHHIIONAPHBIX KJETOK (UYBCTBUTENBHBIX), T€/IA KOTOPHIX o0pasyloT’
CMUHHOMO3roBOH y3en, JeXaumui y MECTa COCAUHCHHA 3aIHCTO KO-
peluka ¢ nepeqHum. Ha sceM mpoTskeHHH CITHHHOTO MO3Ta © Kaxnoi
2r0 CTOPOHB OTXOAWT 31 mapa KOpemKOB CIMHHOMO3TOBBIX HEPBOB,
OTpe3oK CHMHHOTO MO3Fa, COOTBETCTBYIOLLH ABYM TlapaM KOPELIKOB
(opa MepefHHX ¥ 3aJHUX), HA3HIBAIOT CE2MEHMOM CRURHOZ0 MO324.

COHHHON MO3T 4elIoBeKAa COCTOMT M3 31 cermenta. PasnnuaioT
8 MeiHBIX, 12 TPYAHBIX, 5 MOACHHYRBIX, 5 KPECTUOBHX U 1 KOIYHKO-
BBl CErMEeHTbl CMMHHOTO Mo3ra. KaxaoMy CErMeHTY CIIMHHOrO MO3ra
COOTBETCTBYET YYACTOK TeJa, MOoAydaloliiiii MHHEPBALHKIO OT AAHHOTO
cermenTa. [TpoTAKEHHOCTS CIMHHOTO MO3Ta 3HAUUTENBHO MEHBLLC UTH -
HBI MO3BOHOUHOTO cronba. ITosToMy TOPANKOBBI HOMEp CErMEHTA
CIMHHOrO MO3Ta, HAYHHAY ¢ HIKHErO MIEHHOTO OTAeNa, He COOTBET-
CTBYET NMOPAAKOBOMY HOMEPY OOHOMMEHHOTO NO3BOHKA.

B CrMHHOM MO3Te BBIACHAIOT ILCHHbINA, TPYTHOH, NOACHWUMHBIHA,
KpecTLOBbIH M KOMYAKOBEIA oraenbl. Hiokneh rpaHuIed WwenHoOro
oTaeNa y B3pocioro Yenoseka aamsietcd VI WekHEIH No3BOHOK. Hux-
HA% FPaHMLIa FPYAHOrO OTAEAa Yy B3POCIIOrO YENOBEKA COOTBCTCTBYET
X1 rpyaHoMy mo3BoHKY. HUxHss CpaHMLa MOSICHHYHOrO OTACA HAaX0-
JAMUTCS HA YPOBHE HuXHero Kpaa X1 WM BepXHero Kpas X rpyaHoro
[MO3BOHKA, a KPECTUOBOIO -~ HA yposHe | MOSCHUYHOTO NO3BOHKA.
KOMYUKOBRIH OTAEN 3aKAHIHBACTCK HAa YPOBHE HIDKHero Kpas [ —-
BepxHero Kpast [1 noscHHUYHBIX TO3BOHKOB.

Cepoe semecmeo cnunnozo mo3za. Ha npoTsDKeHHH COMHHOTO MO31a
CIIPaBa M CIEBA OT LICHTPATBHOTO KAHANA UMEIOTCA CHMMETPUUHBIC
cepoie cmonbol, CBI3AHHBIE APYT ¢ APYTOM NMIACTHHKAMH CEpOTO BEILE-
CTBa. DTH TLIaCTHHL MOJYYWIM HA3BaHUE Mepelseid M 3aaHell cnaek.
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B xaxaoM crosife ceporo BEIICCTBA PasNW4alT NepeiHHe H 3alHHe
cTONGbi, a HA HpoTskeHny oT VIl WelHOro cerMeHTa no 11 noac-
HHYHBI CErMEHT MMEI0TCA elle U GOKOBBIE CTOMOBI.

Ha nonepesHOM cpe3e CIIMHHONO MO3Ta CTONOLL CEpoTo BEIeCTRA
¢ KAXIOH CTOPOHEI MMEIOT BHI BLICTYIICB pa3NAYHON MMPHHEL, NO-
JIySMBLIMX Ha3BaHuA poroB (puc. 97). Bemensior Bonee HIMPOKHIL neped-
Huij po2 Vi Y3XMIt 3a0nuli poe, COOTBETCTBYIOIINE TIEPEAHEMY H 3aHEMY
cron6aM. Boxoeoii poz COOTBETCTBYeT GokoBoMy cTonBy. Cepoe pelle-
CTBO 3aJ{HMX POTOB CITHHHOTO MO3ra HEONHOPOAHO. B HeM pasnnyaor
[OBEPXHOCTHO PACIONOKEHHYIO Kpaesyw 30Ky, COCTOALLYIO H3 ME-
KHX HepBHBIX KieTtoK. Heckonbko rnybxke HaxonMres 2ybuamoe eeue-
cmeéoe, 00Pa30BaHHOE TEMAMH MYYKOBLIX BCTABOUHKIX neitporon, Fyb-
yaToe BELISCTBO MMOKPHTO CTYAEHHUCTHM BENIECTBOM, COCTOALIUMM U3
MEJIKMX HEPBHBIX 1 MINATBHBIX KJIETOK. 3aTEM B CCPEAMHE 33IHET0 pora
pacrioflaraeTcs cofcmeenHoe A0po 3a0re20 poza. OHO COCTOUT H3 BCTa-
BOUHBIX HEPOHOB, AKCOHbI KOTOPHIX HATPaBIISTIOTCS B MEPEAHUiA por,
a TaKXe TMEepPexXOIHT Yepe3 TEPENHIOn CEPYI0 Chaiky Ha NMPOTHBOIO-
NIOXKHYIO CTOPOHY CIIMHHONO MO3Ta. B OCHOBAHHMH 3a/lHEr0 pora pacno-
naraeTcs 2pydHoe 20po, o6pa30BaHHOE KPYTIHBIMH BCTaBO'IHRIMU Heil-
POHAMH C CHILHO PAa3BETBAEHHBIMH JACHIPHTAMM. D10 S1pO TIHETCA
BIOJTb BCETO 3aiHEro cToNba ceporo BEHIECTBA B BUAC KACTOUHOTO TAXA
(cron6 Knapka). KiieTky Beex siaep 3aHMX POTOB — 3T0 Teja BCTaBoq-
HBIX HEHPOHOB. '

ITpomexcymounasn sona cepozo éeuwecmsa CRUHHOTO MO3ra pacnono-
KEHA MEXIY NMEepe/HUM M 3aHUM poTaMH. 31€CHh Ha MPOTAKCHHH OT
VI weitsoro mo 1 noscHHYHBIH cerMeRTH HMeeTCA BbICTYIl CEPOro
BelllecTBa — Goxo6oti poe. B GOKOBBIX porax HaXoAATCA UEHTPhI CHMTIATH-
qecKOH YACTH BEereTATMBHON HEPBHOW CUCTEMBL B BHAS TPYIIN HEPBHAIX
KNETOK, OOLEIMHEHHEIX B AGMEPAALHOE NPOMENCYMOUHOE 8EHECTNEO. Ak~
COHBI 3THX KIETOK MPOXOAAT Uepes MEPEIHN POT N BHIXOIST M3 CTIMH-
HOFO MO3ra B COCTaBE MEePeIHHX KOPEHIKOB CITHHHOMO3IOBLIX HEPBOB.
B 6emoM BewiecTBE, IPMMBIKAIOMIEM K CCPOMY BELUCCTBY MEXKAY Mepe-
AHAMH W 33HAIMHK POTAMH, PACTIONOXEHA PEMUKYARPHAR (POPMAUUSA. 3ta
dopMauna o6pazoBaHa MeNKUMH M Gonee KpYNHbIMHM CKOIUICHHIMH
HCPBHBIX KAETOK, HMEIOLIX MHOIOYMCIICHHBIE CBA3HU APYT C APYTOM.

B nepednux pozax HaxogATCsA KPYTIHBIE HePBHHEC KOPELIKOBEIC KACT-
KY — TeJla IBMTaTe bHEIX HeMPOHOB. X HEHPHUTHI COCTARASIOT OCHORB-
HYI0 MACCy BOJOKOH NEpEeNHHX KOpelkoB. HeHpoHbl, pacrionoxeH-
HBlE B MEpeiAHHX porax, ob6pa3yloT 3HAYMTC/IbHBIE TO obBeMYy saapa.
PasmuyaioT OATh SAep: 06a Meduanbhbix U 06a AGMEPAAbHbX, 4 TAKKE
uenmpaasroe adpo. [lepBrie Ba Apa HHHEPBAPYIOT MBILLLBI TYIOBHLIA
M Pa3BHTEL XOPOLIO HA BCEM MPOTAXEHUW CTIMHHONO MO3ra. Btopeie
JIBA SIPa JIYHILE BhIPAXEHBI B 001aCTH wWeHHOro 1 NOACHHYHOTO yTo)-
HICHHI ¥ MHHEPBUPYIOT MBILULLI KOHEYHOCTEH.
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Puc. 97. CTpocHue CIIHHHOTO MO3T4 Ha ITONepeyHoM paspeie:
] — nepelHsA CPelMHHas 1eb; 2 — NepeIHHil KaHATHK] 3 — saapa (apura-
TenBHbE) TIEPeAHEro pora; 4 — nepenimft por; 5 — Gokosoll (TarepanbHBIR)
KaHaTHK: 6 — MPOMEXYTOYHO-NaTepalbioe (BETETATHBHOL, CHMITATHISCKOS)
sapo; 7 — Gokosolt por; 8 — NPOMEKYTOHHO-MEAHANbHOE A1PC; 9 — rpyaHoe
aapo; 10 -~ coBeTBEHROE AAPO 3aAHETO pora; 11 — 3amHu# por; 12 — 3amHui
KaHaTRK; 13 — TOHKHH y4oK; 14 — KNNHOBUAHHIN NMY4OK; 15 — samuuit cnn-
HOMOBXEUKOBbH MyTh; 16 — KOPKOBO-CITHHHOMO3TOBOH (MUpaMuaHbIT) na-
TepansHblil My, 17 — KPacHOALEPHO-CTIHHHOMO3TOBOA ITYTh, 18 — cnHHO-
TANaMHYECKHI NaTepanbHLIA MyTh, 19 — CITAHOTANAMYYECKHH TIEpENHHA ITYTh,
20 — npenEBepHO-CTIHEHOMO3r0BON NYTh, 21 -~ KOpPKOBO-CITHHHOMO3-
FoBOM TIyTh (TMPaMMAHBIH) MepensTiil MyTh

J{BHTaTeNbHEE NEAPOHH MEPEIHHX POroB CINHHHOFG MO3rA NOA-
Pa3fETAOTCA Ha 1B OCHOBHBIX THIA: anpba- ¥ raMMa-MOTOHEHPOKBI.

Anpda (0)-MOTOHEHPOHBI NPEACTABAAIOT coboil KpynHHBE KIETKE
{100—140 MKM B TBAMETPE) C UIHHHBEIMH ACHAPUTAMH. Ha ux Tenax
u JeHIpHTax pasMelnaercs ao 10000—20 000 cuHHANCOB. AXCOHBI
-MOTOHEHUPOHOB MMEIOT OOMBLION AWAMETP H BBRICOKYIO CKOPOCTB
MPOBELCHAA HEPBHHIX HMITY/IECOB (70—-120 M/c). OHY HHHEPBUPYIOT
BOJIOKHA CKENETHON MYCKYAaTypbl, o0¢ceuHBasd MEIIEYHbIE COKDPa-
dieHus.

Tamma (Y)-MOTOHSHPOHEI NPEACTARAIOT coboil 3HaYHTENbHO GO-
jiee MeJIKRe KaeTkH. JIMaMeTp UX TeNi He NpEBLIHAET 30—40 MKM, aK-
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COHBI TAKXE HMEIT HeboNbIoi auameTp. I1o3TOMY CKOPOCTE MpOBE-
IEHNsE UMIYJIBCOB TI0 TAMMa-BOJIOKHaM cocTaBiseT Beero 10—40 m/c.
TaMMa-MOTOHEPOHEI HE HMEIOT HeMOCPEACTBEHHBIX CHHAITTHYESCKHUX
KOHTAKTOB C aKCOHAMH YYBCTBHUTEJNLHLIX HEHPOHOB CMTHHHOMOSIOBbIX
YAIOB, a AKTUBHPYIOTCA HEPBHBIMM MMIYJARCAMH, HOYIIMMH MO BO-
NMOKHAM HHCXOISIEHX MPOBOASILKX ITyTed. biarofapa akTHBaUWH .-
Y-MOTOHEHPOHOB 00cCcTIeUHBaeTCs MOTOPHASL KOOPAKHALIMA $YHKUHI
CKeJIETHBIX MBILILL

Bemasounwie Heliponst CIMHHOIO MO3ra MPEACTABAAIOT coBol o-
BONBHO Pa3sHOPOIHYIO TPYNIIY HEPBHBEIX KACTOK, TEJA U JEHIPHUTH
KOTOPHIX HAXORSITCA B Mpemenax CIIMHHOro Mosra. OHH GopMupyIoT
caMy10 TOPCANBHYIO YACTh 3aJHEro pora, ero rybuyarsif cnoit, xena-
THHO3HYIO CYGCTaHIINIO, UEHTP 3aMHEro pora -— coOCTBCHHOE APO U
#1p0 OCHOBAHHS 3aHETO pora — TpyAHoe AApo. B 3TH CTPYKTYPHI
IIPHXOAAT BOJOKHA, HecyIlne 6oneBylo (HOLMIENTHBHYIO), TAKTH/Ib-
HYIO ¥ TIPONPHOLIETTUBHYIO YYBCTBHTENLHOCTD, AKCOHB 3THX HeHpo-
HOB (POPMHUPYIOT BOCXOISIIME NPOBOIAININE MTyTH (CIMHOTATAMHYEC-
KHe, CIIKHOMO3IKEYKOBbIC U Ap.). BCTAaBOYHEIE HEHPOHH YUaCTBYIOT B
06pazoBaHMK TAKXE APOMEXKYTOUHOMN 30HHI CEPOre BELIECTBA CITHH-
HOTO MO3Ta, PACTIONOXECHHOM MexXay MepeAHHMHK POTaMH B 3aIHHAMH.
B 70it 30He Ha mpoTsaxeHHH or VIII mejiHoro no 11 noscHHYHbIA
CErMEeHTHl MMEIOTCSl BBHICTYIIBI CEpOro BemiecTBa — OOKOBHIC pora,
TpyNNnLl HEiPOHOB KOTOPLIX O0beIHHAIOTCA B JaTepajbHOE MMpoMe-
KYTOYHOE BEIECTBO. AKCOHBI 3TUX HEHPOHOB BHIXOAAT M3 CIMHHOTO
MO3r'a B COCTAaBE HepeJHHX KOPEIIKOB CIHMHHOr0 MO3Ta H HApaBia-
J0TCH Ha NepudepuIo, K ranrausaM (y3inam) BeTeTAaTUBHON HEPBHOH
CHCTEMEL.

Besoe gewecneo cnunnozo moz2a. B 6¢10M BEIECTEE CIMHHORO MO3-
Ta BHIREJSIIOT TPH MApHBIX KaHATHKA. fTepednuii kanamix CIIMIEHOTO MO3Ta
PACTIONIOKEH MEXKAY CPeTHHHON ILEbIO METHANBHO U [IepeAHEi naTe-
paibHOM 60po3aol — ¢ IaTepanbHOMN CTOPOHDBL. Ja0Kui Kanamuk Ha-

NOIUTCA MEXTy 3aBHeH CpeIMHHOW U 3agHel JatepaibHON Hoposna- .

MH. Bokogofi xanamuk pacToNaraeTcs MeXIy mepelHed W 3auHel
AaTepanbHBIMH GoposnaMi. B rrybmHe BCeX KaHAaTUKOB, B HEMOCPEH-
CTBEHHOH OIM30CTH OT CepOore BEIUECTSA JEXKAT XOPOTKHE MeEXCer-
MEHTApHHE BOJOKHA, OTHOCADIMECH K MPOBOAAIMWM MYTAM CaMoro
cnHAHOrO Mo3ra. o 2THM BOMOKHAM YCTAHABIHBACTCA CBA3b MCXOY
OTACABHEIMM CEIMCHTAMH, TIO3TOMY 3TH MYYKHM BHIICTAIOTCA B cof-
cmeeNHbili annapam cnurK020 Mo32a. BosoKHa CIHHHOMO3TOBBIX MaHr-
JHeB (Y3IOB), MPOHUKAIOMKE B CIHHHON MO3r B COCTaBe 3alHUX
KOPEMIKOB CITHHHOMO3IOBbIX HEPBOB, NPONXOIKAIOT CBOM ITyTh O pa3-
JTMYHEIM HampasieHHaM. OQOHM BOJNOKHE OKAHYHBAIOTCI HA BCTABOY-
HBIX HeMipOHAX 3alHKX POFOB CIIMHHOIO MO3Ta CBOSH HIH 1POTHBOMNO-
JIOXHO# CTOPOHBI, HA HERPOHAX ABTOHOMHOH HEPBHOH CHCTEMBI
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6OKOBLIX POTOB H Ha KJETKaX peTHKYAspHoii (opMailuu. pyrue Bo-
JIOKHA TIOTHMMAIOTCS BBEPX, BXOAA B COCTAB 3aJHUX KAaHATUKOB; OHM
OTHOCATCA K BOCXOMAUIAM TYTSM CIUHHONO MO3Fa.

Hiposodrwue nymu crRunno020 Mo32a (ANVHHbLIC) PAaCNONOXCHBI KHA~
PYXHM OT €10 COOCTBEHHIX MyYKOB; 3TH JAUHHBIE NYTH NOABITIOTCS
B dHnoTeHe3e No3aHee COOCTBEHHOTO aNaapaTa CRUHHOIO MO3ra H
PA3BUBAIOTCSH MapaLienbHO ¢ GOPMMPOBAHUEM I'OJIOBHOTO Mo3ra. [1o
TIPOBOIAIHMM MYTAM (NIyYKAM) TIPOXOIAT WMAYNBCE B BOCXONSIEM
HAMNPABIEHAN OT UYYBCTBUTENBHEBIX H BCTABOYHBIX HEHPOHOB M B HHC-
XOOAILEM — OT KJIETOK BBILICNEXKANIUX HEPBHLIX LIEHTPOB K JMBHra-
TeNBHHM HepOoHAM CHHHHOIO MO3ra.

K socxodsuum nposodauiim nymsm CIIAHHOTO MO3Ca OTHOCATCA TOH-
KWH M KIHHOBHAHBI NMy4KH, 3a0HHI 1 MEPEOHMH CIIMHOMO3KEUKO-
BBIE TIYTH, BOKOBOI CNIHHOTANAMHYECKHAN H Op. ToHKUl U KAUHOBUOHBIT
nyuKu paciioiaraloTca B 3a0HHX KAHATHKAX H 00pa3oBaHbl HeHPpHTaMH
YYBCTBUTENISHBMX HEMPOHOB CMTHHHOMO3TOBEIX YaN0B (raHrianer). He-
PBHBIE BOJOKHA 3THX MYIKOB MPOBOJAT HEePBHBEC UMNYALCH B Tpo-
JONTOBATHI MO3T OT YYBCTRHTSIBHEIN OKOHYaHKH — NponpHOopeLen-
TOPOB MBILILL M CYCTABOB, a TAKXKE (YACTHYHO) OT SKCTEPOPEUEITOPOB
KOXM (TAKTWIBHAA MYBCTBHTENBHOCTS). B monkom nywxe npoxoasT uM-
NIYJIbCH OT PELENTOPOR HIDKHHX KOHeYHOCTEH ¥ HUXHEH HONOBHHH
Tena (1o V rpynHoro cerMeHTa). B xaunosudnom nysxe — OT BEPXHHX
KOHEYHOCTe# M BepXHeil monoBHHN Teia. [To3roMy HNXe V TpyaHOrO
CErMEHTA STOT FMY90K OTCYICTBYET.

Saonuii cnunoMOINceRKoauIlE nyms RCXWT B 3aaHel yacTh DOKOBOIO
KAHaTHKa, DTOT NMyTh Geper HAYAI0 OT KIeTOK MPpyAHOTO Aapa, KOTopoe
HaXOONTCA B OCHOBAHHH 3aJHETO POra CIIHMHHOTO MO3ra ONHOMMEH-
HOHW CTOpPOHBIL.

Hlepednuti cnunomoznceuxossiii nyms COCTOUT N3 OTPOCTKOB BCTA-
BOYHHX HEHPOHOB IPOMEXYTOUHO-MeIHANBHOTO supa. [locie nepe-
X0la Ha POTHBOMOAOXKHYIO CTOPOHY CITHHHOTO MO3ra HepBHEIE BO-
JOKHa 06pasyioT nyJyokK, JiexXalluii B nepeaHei obaactn GOKOBOro
KaHATHKa CIUHHOTO MO3Ta NPOTHBOTIONOXHOH cTopoHEl. Ofa npo-
BOMALLMX MYyTY HPOBOAAT MPONPHOPEUENTHBHEE UMITYALCE K MO3-
KEYKY,

Jlamepanouoiii crunomasamuseckuli nymos HaXodWTCA Takxe B OOKO-
BOM KAHATHKE H COCTOMT H3 BOJIOKOH BCTABOUHBIX HelipOHOB 3aJHETO
pora NpoTHBONONOXHO CTOPOHH. BTOT IyTh MPOBOANT HMIYNIECH B0~
JICBOH W TeMNepaTypHO#H TyBCTBHTENLHOCTH TENa K MPOMEXKYTOUHOMY
MO3ry (TanaMycy) M Jajee K Kope riojywapiit 6osibiioro mo3sra. [Tepe-
KPeCT BOCXOMAIIMX NPOBOAATIMX MMyTeil, 06pa3oBaHHEN BOROKHAMH BCTA-
BOYHBIX HEIPOHOB, MPHBOAMT K TOMY, YTO HEPBHEIC HMITYJILCHI ITOIIA-
JaloT B NOAyINapue GOMbLIOTO MO3ra, FIPOTHBONONOXHOE TOH CTOpOHE
T&J1a, OT KOTOPOH HIET 3TOT HepBHEIH HMIYJIbLC,
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Hucxooauue npoeodsigue nymu BRIIOYAIOT KPacHOAAEPHO-CITHHHO-
MO3TOBOI, JlaTepalbHBN W OepeOIHHH KOPKORO-CIIWHHOMO3IOBBIE,
TeKTOCIIMHHOMO3T0BOI, [IpenaBepHO-CIAHHOMO3IOBOH 1 Ap.

Kpacnosdeprno-crunnomosz2oeoil nymes HAUMHASTCA OT KPacHOIo fIpa
CPEHEro Mo3ra, CIycKaeTcs B DOKOBOM KAHATHKE MPOTHBEONONOXKHOK
CTOPOHEI CIIMHHOTO MO3Ta M OKAHIMBACTCSH HA ABMTATENLHEIX HElfpoHax
nepeaHux poroe. HeceT HENMpOU3BONMLHEIS BBHTATE/ILHLIE HMITYIIBECH.

Jamepanvhsiii KOPKOGO-CRUNHOMO32080U (RUPAMUOKBIL) nymb NEXUAT
B ATEPaNbHOM KAHATHKE H COCTOMT M3 OTPOCTKOB (2aKCOHOB) KJIETOK
KOpH GONBIIOTO MO3ra, NONYIIAPHS TIPOTHBONOIOXHOH CTOpoHHL. [1yTh
MOCTENeHHO HCTOHYAeTCA, TaK KAK B KAKAOM CeIMEHTE CITHHHOTO MO3ra
4acTh €r0 BOJOKOH 3aKaHYHMBaeTcs Ha KIeTKax nepegHero pora. Ilyts
MPOBOAMT IPOH3BONBHEIS JBUTATEABHEIE UMITYTLCHL OT KOPHL.

Tepednuii xopxoeo-cnunnomoszoeoii (nupamudnsiil) nyms, Kak ¥ na-
TepaRbHMA, COCTOMT M3 BOJOKOH KJIETOK KOpPHl NojAyurapHii 60ib-
LIOTO MO3ra, HO JIEXKHT B MepedHeM KaHaTHKe. BonokHa 3Tor0 nmyTH
OKAHYHBAIOTCS TakkKe Ha ABHTraTe/IbHBIX KICTKAX MEPEAHEro pora npo-
THEOTIONMOKHON CTOPOHEL, TIEPEX0lA TYAa B cocTase nepeaeil cnaiku
CTIHHHOTO MO3ra. DTOT YTk HMEET TAKyI0 X¢ PyHKIMIC, YT0 U NaTe-
PANBLHEIA KOPKOBO-CIIMHHOMO3TOBOIA.

Texmo-cnunnomo3z060ii nyms JEXUT TAKKE B MEepeHEM KaHaTHKE.
HaunHaeTca OH B BEpXHNX H HYDKHHX XOIMMKAX KPBILUH CPENHEro MO3ra
M 3aKAHYMBACTCA Ha KJIETKaX AepeaHHX POTOB.

ITpeddeepro-cnunnomo32oeoil nyms TAKXE PAcTIONAracTcs B NepegHeM
KaHATHKE CIMHHOIO Mo3ra. OH MaeT ot BecTuOy/BIPHBIX SIEp MOCTa K
KJETKAM TIEpEAHKX POrOoB CIIHHHOTO MO31a U NPOBOIUT HMMNYALCHL,
obecneyrBalOINe COTTACOBAHHOCTE UBHXKCHIHA, paBHOBECHE, TOHYC

MYCKYJIaTYpHL.

(DYHKIHA CITHHHOTO MO3TA

CrMHHO! MO3T BHNCNHSAET pedIcKTOPHEIE H NPOROTHHKOBYIO (YHK-
usH. B CnMHHOM MO3Ire paciiONIOXEHEE LIEHTPH BCEX IBAraTe/IbHBIX He-
NPOH3BONBHBIX pehNIeKCOB (32 HCKIIOUEHHAEM MYCKYJIATYPEI [OJOBHI),
LUEHTPEI BECTATHBHON CHMITIATMHMECKONM H 4acTHYHO NapacuMaTH4e-
CKOii (B KpecTLOBOM OTAENE) HEPBHOH CHCTEMBI: COCYAONBHTATENb-
Hble ¥ NMOTOOTASANTENbHEIE (B GOKOBBIX porax rpyIHbIX CETMEHTOB),
LUEHTPbl, PeryANPYIONHE HYHKIMM cepila H GPOHXOB (AT BEPXHUX
FPYAHLIX CErMEHTOB), MOYEHCIYCKAHHE M aKT HedeKalUHH, AeATeNh-
HOCTb ITONIOBHX OPraHoB (KPECTIOBRIE CEIMEHTHI).

IMomumo pedaekTopHoil PYyHKUKH, KOTOpas BHINOJHASTCA NPH yda-
CTHH HEAPOHOB CEPOINo BEHIECTBA CIIMHHOTO MO3ra, €1l OJHOH BaX-
Heluel QpyHKIneit aBnseTcs NpoBeJcHHe HEPBHLIX UMOYALCOB. [Ipo-
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BOODHUKOBaA (DYHKIUNSA OCYILECTBAACTCA BOJIOKHAMM GeIoro BelliecTea
CIMHHOIQ M0O3Fa, KOTOpble POPMHPYIOT CHCTEMBL BOCXOLALINX M HHC-
XOIANIMX TPOBOMANIAX TyTeil CMUHAOrO Mo3ra, Bocxomamwe mpo-
BOIALINE NYTH GPOBOJAT MMAYALCH OT PEUENTOpPOB, BOCIIPHHH-
MAIIHX HEQOPMANHIO H3 BHEIGHETO MHMpa H BHYTPeHHEH cpein
opraan3Ma (O0JeBYID, TEMITEPaTyPHYIO, TAKTHIBHYIO, TPOTPHOIIET-
THBHYIO # gp.). Hucxongumue npoBoasiiine ImyTH NMePegalT WMITYIBCH
OT CTPYKTYD TOJOBHOTO MO3ra K JBUTATEJIFHEIM SAPaM, OCYIISCTRIAIO-
OiMM OTBETHLIE PEAKLNH HA BHELIHWE M BHYTPEHHME PA3MPAXKEHMA.

BOIIPOCH IMA NOBTOPEHHA H CAMOKOHTPONA:

1. HasceuTe (GYHKIWH, KOTOPEIC HEPBHAS CHCTEMA BHITIQNHSET B OPraHH3-
Me yenoBexa. Pacckaxmre 06 3THX DyHKIAAX.

2, Pacckaxure 0 knaccupWKalHy HEPBHOH CRCTEMEI HA GCHOBAaHHH TO-
morpadpMIeCKHX M aHATOMO-(PYHKUMOHATEHBIX €¢ TIPY3HAKOB.

3. Kakue Gopo3gpl ¥ ILEIN WMEIOTCA HA TNOBSPXHOCTH CNIMHHOTO Moara?
OnUIMKHTE CTPOSHKE CTIMHHOTO Mo3ra. Jaiite onpeaeneHde CerMeHTy.

4. OnUHTE CTPYKTYPH, BHYTPEHHES CTPOSHUE CNUHHOIO MO3Ta.

5. HazoBute anpa (CKOMMEHUA TeN HEPBHBIX KMETOK) B PABAHYHBIX TACTIX
CEpoTO BEIECTBA CITHHHOTO MO3TA.

6. Kakne npoBonditve nMyTH NMPOXOAAT B 3aiHeM, GOKOBOM ¥ NepenHeM
KaHATHKaxX Genoro BellecTBa CNWHHOMG Mo3ra? !

T'onosHoOl MO3T

Tonosuodl Mo3r (encephalon) pacnonaraercs B NOAOCTH MO3FOBOIO
oTAeNa Yepemna, penkeg Kotopod onpeacaserca ¢GopMmoil Mo3ra.

T'oNOBHON MO3T MOKPHIT TpeMA 0DONOUKAMH: MAKOE, nAymunnol
H meéepdoii. Macca ro0BHOTO MO3ra Y B3pOCJIOTO Y€70BEKa KoNeosieT-
cd or 1100 mo 2000 r. B cpenHeM oHa paBHA ¥ MyX4HMH 1394 1, y
XeHwH — 1245 r. Bra pasauna o6ycroBneHa MeHbHICH Maccoll Tena
Y XEeHIIHH, :

Y ronoBHOrO MO3ra, MO ero MPONCXOXACHHIO U CTPYKTYPHBIM OCO-
OeHHOCTAM, 2 TAKKe MO GYHKUHMOHANBHOMY 3HAYEHWIO, BRIIETSIOT
JOBa GOJBIIMX OTAENA: CTBON M KOHEYHBIA MO3r, BKIIOYAKIIHA moIy-
wapusi GOABIIOTo MO3Fa.

CTBON MO3ra NPeICTARICH SIPOAOJITOBATEIM MO3ITOM, 3aIHHM MO3-
roM (MOCT H MO3XEUYOK), CPCIHHM i IMPOMEXYTOYHBIM MO3roM. ABiia-
Ack PIIOTeHeTHNECKH Gonee cTapHiM oGpasoBaHHEM, TIO CPABHEHHKD
€O CTPYKTYpaMH NMONYILAPHI GOMbLIOTO MO3r4, B CTBOJIC OGHapyXHBa-
I0TCA MPH3HAKW, NMPUCYILHE COHHHOMY MO3ry. Bo-TiepBHX, B CTBOIE
MO3Ta IIPHCYTCTBYIOT NOCAEA0BATENBHO PACIONOXEHHEBIE Apa Yepel-
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HhLIX HEPBOB M BHIXOJA M3 MO3ra HX KOpelUKoB. Bo-BTOpBIX, Mpoaoixa-
JoLHeecsd M3 CITHRHOTO MO3la B CTBOJI TONOrpadHYECKOe NMPHCYTCTBHE
delzamenvhsix, Be2emamueHuX i yyacmaumenviux a0ep. B MeauanbHeIX
OTIeNaX CTBOJA Ha OCHOBE GasaibHOH ILUIaCTHHKM Pa3sBHBAKTCA ABU-
raTelbHble HEAPOHEI {TOMOJOTHYHEBIC ANpaM MEPSIHHX POTOB CIHH-
HOTO MO3Ta), TPYINUPYIOUIHECA B IBHTATENBHBIE SIAPA YepenHbiX Hep-
BoB. M3 KphUIbHOM IUTACTMHKHM pPa3BHBAIOTCA BCTABOYHAIC HEAPOHBL
(rOMONMOTHYHEIE KJIETKAM 3aZHHX POTOB CHHHHOTO MO3ra), o6pasyio-
[IMe YYBCTBMTENbLHHE sApa YEPSMHBIX HepBOB. Mexay 3THMK ABYMs
Tpynmamu sjep HopMUpYIOTC HEAPOHH (44pa) BereTaTHBHON HEPB-
HOM CHCTCMBI.

OIHAKO CTBOJ MO3Ta MMEET DS OTIHYHUTENBLHEIX OT CIIMHHOIO MO3Ta
NPH3HAXOB. B CTBOJIE YK€ HeT YeTKHX NPH3IHAKOB CEFMEHTApHOCTH.
Cepoe Belll¢CTBO B CTBOJIE MO3ra NPeNCcTABIeHO OTAECNLHBIMH CKOM-
NeHHAMM HefipOHOR — AApaMH YepenHuix keppoB, ¢ 11l no X1l mapy
BKJIIOUHTEIbHO, 3 HE B BHAE cTONO0B Ceporo BELLECTBa {pOros — Ha
HofAepeYHbIX pa3pe3ax), Kak 3T0 MMEEeT MEcTO ¥ CNHHHCrO MOo3ra.
B cTpyXTypax CTBONA BLIACAAIOT OCHOBaHHE U MOKPHIUKY. OCHOBaHHE
ARIAETCA QITOTeHeTHYeCKU Gosee HOBBIM 0Gpa3oBaHneM. B ero cocra-
BE HAXOJATCA HHCXOAAIIME NPOBOMANINE NYTH, CBA3BIBAIOIULHE KOPY
TTOY1ApHii GOMBIIOro MO3ra CO CITMHHBIM MO3IOM. B OKpHILIKE CO-
IepKaTca SARpa YepenHbIX HEPBOB, a TaKke (PWIOTEHeTHYeCKH Oonee
CTapHe BOCXONAIINE H HHCXOAAIHE [TPOBOIALIAE TIYTH MO3Ta.

B c1pykTypax mepenHero Mo3ra HeT TIDM3HAKOB CEeTMEHTapHOCTH.
B noaymapisax Go/bIIoro Mo3ra pacIionaraloTca KPYIHbEe CKOILIEHUA
HEPBHBIX KNETOK — MOAKOPKOBHIE sjpa NMOMYIHapHi OebIIoro Mosra

(6mrxaimmas rogkopka, no HU.I1. Nasnosy), pasaeneHHbie GeNbIM Be-

wectsoM. Kopa GONbIIOro MO3Ta MOKPBIBAET NONYIIAPHA CHAPYXH H
HMEET COBEPLIEHHO HHOE, CIIOHCTOE CTpoeHne. Mo3Xkedox HaXoouTcA
Haj 3afHeit YacThHO CTBOMA MO3Ta, a CBEPXY NPHMKPEIT 3adHEl 4acThio
Rosyuiapuii 6046020 M032a (3ATPUTOYHBIMM NOMSIMH).

CTBOJ MO3Ta MOKPLIT MONYIIAPHAMH CBepXY U ¢ OOKOB M BHICH
JIMIIG ¢ HUXHel cTopoHEl. 062 nonyiuapus 6oNbIIOro MO3ra pasnene-
Hbl [IYGOKOH MPONOABHOIM WIENBI0 MO3T4, B MyOHHe KOTOPOH JIEXHT
MO30JHCTOE TeJIO, COCTOAMIEE M3 [OMepeYHO OPHEHTHPOBAHHLIX HEPB-
HBIX BOJIOKOH, COCHHHAIONINX o0a IonyiuapwaA. Depxneiamepaibras
ROGEPXHOCHIs M0O32a BRINTYKIaA U 00pa30BaHa noayuiapuaMi 601bmoro
Mo3ra (puc. 98). Huxcnas rosepxnocnts (ocnosante) YIUIOUIEHA U B 0C-
HOBHHX YepTax NOBTOPAET peiibed BHYTPSHHETO OCHOBAHMS Yepera.
Ha ocHOBaHWH MO3ra BHIXOAST KOPEHWIKHM 12 map 9yepenHbiX HEpBOB
{puc. 99). Bonpwyio 4acTh OCHOBAKK MO3ra 3aHHMAIOT JIOOHBIE (Che-
penH) H BHCOYHBIE (Mo GoKaM) HOAH Tomymiapuil Gonelioro Mo3ra,
MOCT, IPOAOATOBATHI MO3F H MO3Xe4ox (c3aau). Eciu ocMaTpuBarth
OCHOBAHHE MO3Ta CTIePEAH Ha3al, Ha HeM BHAHH CledylolMe aHaTo-
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Puc. 98. BepxueGoKOBaA TOBEPXHOCTE MOJYIIAPHS GONBILIONO MO3ra:
} — wenTpansHad Gopo3na; ? — NpelUeHTPAIbHAA H3BHIAMHA, 3 — BepxXHAA
NOGHas H3BHTHHA, 4 — cpeAHsa NoGHaA HIBWIMHA, 5 — HMXHAA JoGHaa H3-
BHJIMHA; 6 — NarepanbHad §opo3pa; 7 — BEPXHAS BHCOYHAA HIBHAEHA;
8§ — cpegHsA BHCOYHAA W3IBHIMHA, 9 — HMXHAA BUCOYHAad H3BWAAHA, 10 —
MocT; 11 — npogoarosaTeit Mosr;, 12 — Mo3Xeuox; 13 — 3aTeUTONHAA TOM;
14 — HUXHAA TeMeHHas tois; |5 — BepxHAd T¢MEHHAA AonsKa; 16 — non-
LEHTpANTbHAaA H3BHIHHA

MHYECKHE CTPYKTYpbi. B o0oHATeBHEIX Gopo3aax NTobHEIX Rodeii pac-
HONAralTca 0GOHITENBHBbIE JYKOBHIK (K HUM noaxonst 15—20 obo-
HATEABLHLIX HEPBOB — | IIapa YepenHuX HepBoB). OGOHATEAbHEIC Y-
KOBMIIHN K3alH MEPeXOIAT B 0OOHATENbHEE TPAKTH H OGOHATCABHEIC
TpeyroabHHKH. Ilo3agu TpeyroabHHKA ¢ o6eHX CTOpPOH BHOHO Nepe-
IHee NPOOBIPABICHHOE BELIECTBO, YEPE3 KOTOpoe Braybbh MO3ra npo-
XOIAT KPOBEHOCHBE COCYAH, Mexny oGOHATEIbHBIMH TPEYTONbHNKA-
MH PacIONIOKEH 3PUTEIbHLIH NnepekpecT (MPOAOJLKEHHE 3PHUTCABHHX
naepeoB — I mapa yepenHEIX HepBoB). HemocpeacreenHo 3a nepeKpe-
CTOM HaXOFWTCS cepklii Oyrop, mepexondimuil B BOPOHKY, COSTHHECH-
Hy1I0 ¢ THogn3oM. K3any or cepore Gyrpa sexaT ABa COCLICBHAHBIX
Tena. 3pUTeNbHHI MePeKpecT, cepbiii Gyrop, COCIEBHAHBE TeAa NMPH-
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Puc. 99. OcHosaHHe TOMOBHOMO MO3ra A MeCTA BHIXOJA
KOpPelIKOB YepeITHLIX HEPBOB:
1 — oBOHATENBHAA NYKOBHLIA; 2 — OGOHATENBHEI TPAKT; 3 — TEpeAHee npo-
IEIpABNEHHOE BeINecTso; 4 — cepblit Gyrop; 5 — spureabHbiit TpakT; 6 — co-
CLUEBUAHBIE Tena, 7 — TPOoHHWYHEIN y3ei; 8§ — 3aiHee MPONNPABICHHOS MPo-
crpancTBO; 9 — wmoct; 10 —~— Mo3xeyox; 11 — nupamuza; 12 — ommsa;
13 — CNYHHOMO3TOBOH HepE; 14 — NOTEI3HMHEIE Heps; 15 — nobapouHLI
Hepe, 16 — Gayxuaowmii Hepp; 17 — A3NKOTIOTOYHEIN Heps; 18 — npen-
IBEpHO-YAATKOBRLT Hepd; 19 — nunmeBoil Heps; 20 — oTBOAAILMA HEPE;
21 — TpoiHWYHBIA HEpB; 22 — GIOKOBBEI HEPB; 23 — IMA3ONBHTATCILHBIH
HEPB; 24 -~ 3pUTENbHHI Heps; 25 — obonaTenesHasn boposaa

HATeXAT runoTanaMycy (MpoMeXyTOUHBIM MO3r), 3a COCLEBHAHBIMM
TENAMM JIeKaT HOXKM MO3ra (CpeaHHH MO3r) M MocT (3agHWH Mo3r),
HoxKM M03ra COEIMHAIOT MOCT ¢ MOAYIIADHSIMH GOJIBLIOrO MO3TA.
Mexy HOXKaMH MO3Ta OTKPEIBAGTCH MEXHOXKOBAA AMKA, KHO KO-
TOPOii NPOIHPABACHO — ITO 3aIHEe NPOARPABICHHOE BelecTso. Ha
BHYTpeHHe MOBEPXHOCTH KAOKIOM HOXKHM MO3ra BO3JNE MEPEAHEr0 Kpast
MOCTa BHXOAHT TasojsHrareabHblit Heps (111 napa), a c60Ky oT HOX-
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KH Mo3ra — G1oKoBEIA Hepm (IV mapa yepermHubex Hepgoe). OT MOCT2
K33 M JIATCPAJIBHO PACXONATCS CPEAHME HOXKHM MO3XKCYKA, COSHH-
HAIOTIME MOCT ¢ MO3XedKoM. TpoifHHUHEBIH Hepe (V napa) BBIXOOUT
U3 TOJIEM CpeaHel HOXKH Mo3xedka. K3age or MOCTA PacIOIOXeH
[IPOAOATOBATEIH MO3T, MeXay MOCTOM U IPOHOATOBATHIM MO3IOM Me-
IHATBHO BREXOOMT oTBosunid Heps (VI mapa), a naTepaabHee — JIH-
nepoit (VII napa) » npennsepHo-yautkosblit (VIII mapa yepenHbix
Hepnon). ITo 6okaM or cpeAMHHONU GOpo3NBl IPOAOATOBATOTO MO3TA
BHAHGI TPORONBHEIC YTOALICHHA — MHpaMHIbl, 4 cOOKY OT KaXmIoi
43 HHX — onuBa. U3 nosaguoanBHo# Gopo3apl NpoaoAroBaTero Mo3-
ra BEIXOOST HOCHEAOBATEIbHO A3NKOTIOTOUHERIH (IX), Gayxaaoumnii
(X), mobaBounni#l (XI) Heperl. H3 Gopo3gH MeXny HHMpamMHAOH W
onueoit — nogpAsHYHHA Heps (X11 mapa YepenHeIX HEPBOB).

AHATOMWYECKH TOMOBHON MO3I COCTOMT H3 CACAYIOLINX OTISNOB:
MPOJOATOBATHI MO3T, 3alHHH MO3r, K KOTOPOMY OTHOCATCA MOCT H
MO3Xeq0K, CPeOHUIT MO3T, NPOMEXKYTOUHBIN MO3I H KOHCUHBIH MO3T,
KOTOpbI€ XOPOILO BHAHB HA CPCIMHHOM Da3pe3c TONOBHOTO MO3Ta
(puc. 100).

Puc. 100, MeanansHas TOBEPXHOCTE TOJIOBHOT( MO3Ta
Ha CPCOHHHOM €r0 Daspese:
! — runoranamyc; 2 — nonocts 111 xenynouxa; 3 — nepeausa (6enast) cnai-
Ka; 4 — CBOJ MO3Td; 5 — MO30JKCTOE TeNo; 6 — MeXTATAMHYECKOS CpallicHHE,
7 — rtanamyc; 8 — snuranamyc; 9 -~ cpenHuit moar; 10 — moct; 11 —
Mo3xeyok; 12 -— npoJoirosaTeiit MO3T
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IIpononroBaTnili MO3r

HpoRoAropaThii MO3T ABIAETCSH HENOCPEACTBCHHBIM IPOROJIKCHH-
eM CIIMHHOro Mo3ra. HixkHed ero rpaHuuei cauTaloT MECTO BHIXOAA
KOpeIlIKoB 1-ro melfHOro CITMHHOMOSTOBOrO HepBa WIH NEpeKpecT
mupaMua, BepxHed rpaHHueH AsmsieTcsa 3aAHHKE Kpail Mocrta. [LmnHa
OpONO/TOBATOO MO3ra OKo/I0 25 MM, ¢opma ero npubnuxaercs K
yceYeHHOMY KOHYCY, 06panieHHOMY OCHOBaHMeM BBepX (Bnepen). Ha
[IOBEPXHOCTAX IMPOAOATOBATOTO MO3T2 BHAHK IPOAONEHO OPHEHTHPO-
BaHHHE, MPORCIKAIOMHNECH CO CTOPOHBI CIIMHHOTO MO3Ta nepednss
CPeduRnan wenb, 3a0HAR cpedunnas Goposda M nepednue W 3adnue bo-
K06we 6opo30n, BHYTPH HAXOAKTCA UCHTPAIbHEI KaHan. Ot mpoon-
roparoro Moara orxonar Kopelwlku IX—XII nap depenHbiX HEPBOB.
Bopo3nsl 1 KOPEHIKH 9ePEITHEIX HEPBOB PA3eNTIOT NOBEPXHOCTH Npo-
JOJTOBAaTOrC MO3Ta HA Ty4KH, KAHATHKH.

ITo o6e CTOPOHH NMepedHeit CPeAMHHON LIETH PACTIONATAIOTCA AU~
pamuds: npodoaz0eamozo Mo3ea, 06pasoBaHHbIe TYIKAMH HEPBHEIX BO-
JIOKOH KOPKOBO-CTMHHOMO3IOBOTO TMPaMHAHOrO MyTH. JiaTepaibHee
TIMpaMHJL CTIpaBa M cJIcBa H3 IepenHeGokoBoi 60po3aEl Ha AOREPX-
HOCTb POAOJITOBATONO MO3Ta BEIXOIUT MORbA3LIYHEI Heps (X napa).
C6oKy OT epeAHe6OKOBOI GOPOIMBL PACTIONAracTCs OBOMIHONH (op-
MBI BO3BBIIIEHHE — 04uéa. K3aud oT OnuBbl, B 3a0HCGOKOBOH mo3a-
JUOAMBHOM GOpo3Ze M3 MPONONIOBATONO MO3TA BBIXOAAT KOPEIUKH
saskornorogroro (XI), 6nyxnaowero (X) 1 xobasouyHoro (XI) ue-
permHHX Hepsos. Ha 3amieii TOBEPXHOCTH NPOAOJIIOBATOIO MO3Ia, 110
GoKaM OT 3amHeii cpelHUHHON GOPO3nAbl, BUNHBL morkui, a cOOXy OT
HEro — KAuRoGuOWuE nyyku, ABIAICIUKECHT TIPOAOCJKEHHEM KBEpPXY
3aJHETO KAHATHKA CTIMHHOro Mo3ra. Boame HipkHero yrna poMooBHI-
HOM AMKH ¥ 5THX TIYYKOB MMEKOTCA BO3BBILIEHUA — BYropku, Coaep-
XawKe B cebe moukoe U Kaunoaudnoe adpa.

Ha nonepeysioM paspe3e MpOIOITOBaThIA MO3I COCTOHT U3 CEPOTO
H 6enoro BemecTsa. B OCHOBAHHH MPOXOAT BOJSIOKHA HMCXOIAHIETO
KOPKOBO-CIIHHHOMO3FOBOTO MyTH. Cepoe BellleCTBO MOKPHILKYH Mpo-
TonroBaToro Mosra npejacrasneHo axpami IX—XII nap yepenubix He-
PBOB U SIPAMH PETAKY/SIpHOM opmalH. benoe BeniecTBo MOKPbILI-
XH 00pa3oBaHO AANHHBIMA U KOPOTKMMH BOJOKHAMM BOCXOIALLUX H
HUCXOIAIINX MPOBOTSIUX MYTEH.

CTpykTYpuO-D)YBKIHOHAIMHAA XAPAKTEPHCTHEA AP H NPOBOAA-
mMAX OyTed NpooArosaToroe Mosra. PedrnexropHsie GyHKUHUH NPO-
AONTOBATOro MO3lA OCYILISCTBASIOTCA HERPOHAMH CEPOTO BEIIECTBA
HOKPHILIKH H CBA3aHH ¢ HUIHIMEM B Hell Adep YeThpeX fMap Jepern-
HHIX HepBoBb, moabasuukoro (XII), moGasounoro (XI), Gayxnato-
wero (X), aswikornorournoro (IX) u Anep peTHKYNAPHO#H (opma-
HHH. SlIpa mpoAoNTeBaTOTO MO3ra 06ECNeTHBAIOT YYBCTBHTENBHYIO,
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JBHTATEABHYIO H BETCTATHBHYIO HHHEPBALIHMIO OPraHOB roJIOBs!, LIEH,
TPYAH, XHBOTA.

AKCOHaMM HEPBHbIX KJIETOK ABOIHOIO AEpa (ABHraTe/bHOE ANPO
aspikornoroudoro (IX) u 6nyxazaouiero (X) HepBoB) HHHEPBUPYET-
¢ MYCKYAATYpa DJIOTKM, TOPTAaHH, AKCOHAMH JIBUTATEIbHEIX Helipo-
HOB sipa nobaBodyHoro Hepea (X1 mapa) ocyiecrsasieTcd MHHEpPBa-
LA CKEJETHHX MBI IIEH B CIiMHLL. F3 sapa HoabA3LIYHOTO HEpBa
(X1I napa) MHHEPBUPYIOTCA MBIIILIAl S3BIKA.

TTouTH Ha BCeM MPOTSDKEHHM APOJOITOBATOTC MO3Ta Pacnolaract-
¢ YYBCTBHUTEABHOE SAPO CITMHHOMO3IOBOrO IIYTH TPOWHHYHOILO Hepba
(V napa). K ero HeifpoHaM IOIXOGAT aKCOHBI YYBCTBHTENEHBIX Helipo-
HOB TPORHMYHOrO y3i1a, NPOBOIALLNE UMIYILCH OT PELENITOPOR KOXKH
JMIIA, CIH3UCTHX 000I0YEK TTOJIOCTH HOCR M pra. JpyrHM HCTOSHHKOM
a(ppepeHTHEIX cBs3el SBAAIOTCA Y3INB ONYXKAAloWeEero Hepea, aKCOHBE
YYBCTBHTENILHBIX HEHPOHOB KOTOPHIX NMEPEalOT HMITYJIBCH OF peliern-
TOPOB TBEpAoid MO3roBoil o0ONICUKH, HAPYXKHOIO yXa B ApYIdX opra-
HOB. B Tos1e NpososroBaToOro Mo3ra pacnonaraeTcs siapo OIHHOTHOTO
NYTH, ABAAIOILESCA OODIHHM IYBCTBHTENBHBIM SAPOM ISl AHLEBOTO,
SA3BIKOTIOTOYHOTO M OAYKIAIIIEr0 YePemHEX HepeoB. K HelipoHaM
3TOI0 AApa MO BONOKHAM JIHLEBOTO HepBa noaxonsat adbdepeHTHBIE
UMNYJIbCH. DTH YYBCTRHTENBHBIC MMITYJIBCH MAYT OT BKYCOBBIX pellen-
TOPOB NEPeAHUX 2/, A3biKa. [10 BONOKHAM S3HKOIIOTOYHOIO 1 GayKaa-
I01IErO HEPBOB NMPOBOMATCA YVBCTBHTE/IBHRIE MMITYIBECH OT BKYCOBBIX
PEIIENITOPOB 3AMHEH TPETH A3BIKA M HIOKHUX OTASJI0B CNH3IHCTOU 060-
JEOUKH T/IOTKH.

Mexny ABHTATENHHBMHE U YYBCTBUTENIEHEIMHK SIApaMH B [TOKPHIIKE
TIPOAOATOBATOrO MO3IA pacnoenoXeHbl BEreTATUBHEIC AApa, 4 TAKXKE Aapa
PETHKYAPHO# (hopMatiii. AKCOHBI HEHPOHOB JOPCANBLHOTO AIpa OayxK-
Jaoiero Heppa (X napa) MAyT B COCTABe 3TONO HEpBa K OKOJ100praH-
HEIM M BHYTPHOPTAHHEIM BETCTATHBHLIM Y3/1aM [PYOHOH H OpoIIHOA
nonocTeit Tena. Yepes 3TH nepudepuuecKHe Y3Nbl OCYRISCTRIACTCH
pervasuusa GyHKUHE BHYTPCHHHX OPraHOB ABIXaTENLHO|, MHUIEBApH-
TeAbHOI, MOUEBBUICTHTEIbHONH (TaCTHYHO) cHCTeM H cepaua. K Hel-
pOHaM AopcanabHOro Aapa Gnyxmaiomero Heppa uayT addepeHTHBIC
MMIIYABCH OT OPTAaHOB H TKAHEH MO BEreTOYYBCTBHTSABHLIM REHpO-
HaM GRyXIZallIero HEpBa U OT AASP JAPYTHX HEPBOB. AKCOHBI HeHpo-
HOB HHXHErO CIKHOOTACINTENARHONO Sapa (IX mapa) unyt x nepude-
PHYECKOMY YIEIHOMY Y3ITY, NIOCTTAHITHOHAPHEIMH BOAOKHAMH KOTOPOTO
WHHEPBUPYETCSl OKOJIOYUTHAS CMIOHHAS Xene3a. K HUXKHEMY CIIIOHO-
OTACAHTEABHOMY SAPY HAYT BOJIOKHA BEreTOYYBCTBHTCABHBIX HEHpO-
HOB H OT AIpa OXUHOYHOTO MYTH U Sfep TPOHHUYHOIO HEpBa.

PetukynapHas opMania DOKPHIITKH IPOIOATOBATOre MO3ra npen-
cTapnsfeT coboii cKomneHMe HelpOHOB, KOTOpHIE pacnpeiciaaioTCs
maddy3Ho 1 rpynnHpyiorcs B sapa. Cpely peTHKYAAPHBIX AICP MOX~
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HO BHENHUTL HauboNee KPYNHBE: PETUKYAAPHOES MTHIAHTOKIETOUHOE,
PETHKYIAPHOE MEJIKOKIETOYHOE, HATEPANLHOE PETHKYNSPHOE dapa.

B xaymamsHOH TpEeTH MPONOATOBATONO MO3ra PACrioOXEHBI sapa
TOHXOTO ¥ KIHHOBHEHOTO HYYKOB — TOHKOE SAPO W KIWHOBHIHOE
aapo. K oTeM sipaM NpHUXONAT BOJOKHA YYBCTBUTCIBHHX HEHPOHOB,
TeNa KOTOPRIX PACONATAIOTCd B MEXIIO3BOHOYHBIX CIIHHHOMO3IOBBIX
yanax. 2T IICEBIOYHHNOMIPHEE HEWPOHBL MIPOBOAAT HHGOPMALIUIO
(HepBHbIe MMTIYJIbLCH) OT TAKTHJIBHBX M MPONPHOPELENTOPOB BEPX-
HHUX U HIDKEHX OTAETOB TJIa H KOHEeUHOCTe. AKCOHHM (3drepeHTHbIE
BOJIOKHA) TOHKOTO H KITHHOBHEHOTO siep MIOYT K sANpaM Talamyca H
HEHPOHAM OJIVBHI.

Siapa onuMBH 06Pa3yIOT OHBAPHBIH KOMIUIEKC, J€XAWINA B CAMOM
OCHOBAHMH NOKPHILIKH MPOXOATOBATOrO Mo3ra. OyTHBapHHH KOMIUIEKC
Afep OTHOCHTCA K CTPYKTYPaM, PEryMpYIOIUMM IBHTATENLHYIO AKTHB-
HocTh. (PYHKIIHOHANLHAA POJb 3TONC KOMILIEKCA 3aKJ/IIOYAcTCA B OCY-
ILECTBICHHA MOTOPHEIX TIpOrpaMM, HATPABNEHHBIX Ha [TOAIepXaHne
1 COXpPaHCHME BEPTHKAILHOMN TI03Bl M PABHOBECHS Tejla TIPH Xojibbe.

B mokpHIIKe NPOACATOBATOTO MO3Ta TIPOXOAST CIEIYIOHIAe BOC-
XOASIIME NPOBOASIIME MYTH: NepeIHKIA 1 3aAHUE CTTMHOMO3XEe4KO-
BBIii, CITIHHOTANIAMMYECKHI IYTH, BOJIOKHA TOHKOLO M KIWHOBHAHO-
TO NYYKOB; 8 TAKKE HUCXOARLIHE MPOBOAAILHE MYTH. KPACHOAZCPHO-
CITHHHOMO3TOBOH H MOKPEILICYHO-CIIHHHOMO3OBOI.

Brilre npoJofToBaToro MO3ra pacnolaracTes MOCT, a K3a/IM OT HEro
HAXOAUTCS MO3XKEIOK,

MoecT

MocT (BaponueB MOCT) HMeeT BHA JIEXAIIETO [ONEPEe4HO-YTO~
{IIEKHONO BAIHKA, OT JATEPANLHOM CTOPOHH KOTOPOTO CIIPaBa H Cie-
Ba OTXOAAT CPEIHHE MO3KEIKOBEIE HOXKH. 3amHsIsi NOBEPXHOCTh MO-
€Ta, IPUKPHTAA MOZKEUKOM, YJACTBYET B 00pasoBaHHH pOMOOBHAHOM
amMku. [TepeIHAA MOBEPXHOCTh BHH3Y (c3a1d) obpa3yeT 4eTKyX rpa-
HUIY C MPOAOJNTOBATHIM MO3TOM, a BBEPXY (CTEPEAN) MOCT IpaHH-
YHT ¢ HOKKAMH MO3ra {(CpeAHUM MO3roM). IlepelHsasa (HHXHAd) mo-
BEPXHOCTh MOCTA INOTIEPEYHO HCYEpYEHA B CBASH C NMOUCPEYHLIM
HAIpaBICHHEM BOJOKOH, KOTOPHIE HIYT OT COOCTBEHHBIX AACP MOCTA
B CpeHHE MO3XKEYKOBbIC HOXKM U Aanbllie — B Mo3xedok. Ha nepe-
IHeH MOBEPXHOCTH MOCTa [0 cpegHell AHHHH pacnofoxeHa Npo-
nonbHasa 6asungpHai 60po3ga, B KOTOPOH JEXKHT OZHOWMEHNasA ap-
TepHA., )

Hepennas (6asunsapHass) 4acTb MECT3 COCTOMT M3 HEPBHBIX BONO-
KOH, 00pasyioliX MpOBOJAIIAC NMYTH, MEXKAY KOTOPHIMH HAXOOATCA
KJIETOUHbIE CKOILIEHHS — cOBCTBEHHBIE Aapa MocTa. [1poBoasume myTH
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nepenueii (GasmngpHoOi) YACTH CBAZLIBAIDT X0PY OONBLIIOTO MO3ra Co
CITWHHBIM MO3I'OM, C JBUTATENBHBIMH SIPAMH YEpPefIHbIX HEPBOB H C
KOpOil TIonyIapiit MO3XKeUKa.

3anudaa (JopcanbHas) MOBEPXHOCTE MOCTa, NMPUKPHITASs MO3XKeY-
KOM, YYACTBYET BMECTE ¢ TIPOMOATOBATHIM MO3TOM B 00pa3oBaHKH JHA
1Y xenyaouka. o IV xenysouka Gnarogapsa ero (popMme HasHIBAlOT
poMOOBHAHON AMKOM,

OT MOCTa ¢ KaXA0H CTOPOHH! OTXOIAT 4eperHbie HEPBH — € V 10
VII napn: Tpoiinnynsiil Hepe (V napa), orsopsumii Heps (VI napa),
Juepoii Heps (VI napa), npeaapepHo-yanTKOBBIL Heps (VIII mapa).

Ha ¢ppoHTansHOM pa3spese MOCTa BUIHBI IBE €70 4aCTH: OCHOBAHHE
(BEHTpasBHAasL Yactk) H MOKpbILIKA (mopcanbHast YacTs). Ha rpanmne
MEXIY TMOKPLILIKOA H OCHOBAHHEM MOCTA JIEKMT MYYOK NONEpevyHo-
OPHEHTHPOBAHHBIX BOJOKOH — TParnelMeBHAHOE TENO, OTHOCHLIEECH
K CIYXOBOMY MPOBOIALUCMY IYTH.

Crpyxrypuo-hyHKIHNOBAALHAA XAPAKTEPRCTHEA ANEP H NPOBOITIMX
myreit mocra. CTpyKTYpbl MOKPHIIKH MOCTA ABIAIOTCS HEMOCPERCTECH-
HBIM NPOIOKEHHEM MOKPHINKY MPOJOJrOBaTOre Mo3ra U o6pasyioT
gHO IV Xenymouka - poMOOBHAHYIO SIMKY. B NOKPHIUKE MOCTA pacnio-
JIOXEHO cepoe BelllecTBo — simpa V—VIII nap uyepenHrx HEPBOB, siApa
PETHKYNAPHON hopmatmK, BOCXOSALLYME H HUCXOIFIIUE NPOBONALLIHE
IYTH. JIBMraTeJIbHBIMH {MOTOPHLIMH) AIPaMH MMOKPHINKH MOCTa fIB-
JISIOTCA: ABUTATENBHOE AEPO TPOHHNHUHOrO Hepsa (V mapa), HHHEPBH-
pyIOlliee XEBaTe/BHBIC MBIULE], AApo oTBonAmero kepsa (VI napa),
WHHEPBHPYIOIIEE HAPYXHYIO TIPAMYIO MbINNIY [1a3a, ABHratelbHOE
aapo nuueBoro Hepsa (VIl nmapa), HHHEpBHpYWILEee MUMHYECKHE
MBIITIEL

Ha rpaanue mponoiroBaToro Mo3ra ¢ MOCTOM B JIaTEPalIbHBIX OT-
Jenax poMGOBHAHON AMKH PacIiONOXEHBI YYBCTBUTC/IBHEIC Spa Mpea-
IeepHO-yauTKOBOTO Hepra (VI mapa). CooTBETCTBEHHO IBYM YACTAM
9TOr0 HEPBa BRIICAAIOT NApHBIE YIMTKOBLIE U BECTUOYIAPHBIE AADA.
Paznnuaior BeHTpaTbHOE H JOPCANbHOE YIMTKOBLIC Alpa. K aTHM sia-
paM MOAXOAAT AKCOHBI YYBCTBHTEILHBIX HEHPOHOB CITMPANBHOIO Y3Na
BHYIPEHHETO yXa. OTPOCTKH KJIETOK CITHPAJILHOTO Y31a 00pasyior y/IuT-
KOBHL HEPB, KOTOPbIH MPOBOAMT UMIYALCH OT PELENTOPOB CIIMPANb-
Horo (KopTHeBoTO) opraHa. BdipepeHTHBIE BOSIOKHA BEHTPAIBHOTO AIpa
HIEePEXOOAT HA NPOTHBOTIONOXHYIO CTOPOHY, 00pasys TpaneuHeBHI-
Hoe TeN0. AKCOHB KeTOK AOPCANBHOTO 41pa [EPEXOSAT ONEPEYHO B
COCTABE MO3TOBBIX MOJIOCOK MO AHY IV Xeayaouka U NpoJoikalorcs
Jajee B ATEPANLHYIO CHYXOBYIO METNIO.

BecTnbyaspHas rpynna npeacrarieHa YeThIpbMs MapaMH saep (1a-
TepansHoe sippo Jeitrepca, MeauansHoe saapo [Isanp6e, HHXHEE AAPO
Ponnepa, Bepxuee aapo Bexrepena). K 3THM BeCTUOYNAPHBIM AApaM
MOOXO/AT AKCOH B YYBCTBHTENbHBIX HEMPOHOB MpeJIBepHOro yiia BHYT-
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pensero yxa. O6pasys IpefIBepHBI HEPB, 3TH HEPBHBIC BOJIOKHA TIPO-
BOIAT X BECTUOYJIAPHSIM AApaM UMITYJIBCH OT BECTUOYIAPHEIX peten-
TOPOB OPraHa PaBHOBECHS BHYTPEHHETO yXa. IddepeHTHHE BOIOKHA
BeCTHOYIIAPHBIX AIEP TIPOXOJAT B COCTABE NMPEAIBEPHO-CHMHHOMO3TO0-
BOTO ITyTH M 3aKaHYHMBAIOTCS HAa ABUraTeJbHLIX HEHPOHAX NEepeaHnX
POTOB CHTUHHOTO MO3Ta, KOOPIHHKDYH AKTHBHOCTD CKEJCTHLIX MBIIIIL
Yactp 3¢ PePEHTHRX HEPBHBIX BOJIOKOH 3aKaHYMBACTCA HA KIeTKax
f0ep rAA300BUIATCABHOrO, H10KOBOTO M OTBOAANIETO HEPBOB, OCYLUE-
CTBISIE CTaOMAN3AUMIO H300pakeHUsI Ha CETIATKE Fia3a.

QyBCTBUTENFHOE MOCTOBOE SIIPO TPOHHWYHOrO Hepba (V 1apa)
ARNACTCA MPOJOIKCHHEM BBEPX CIIMHHOMO3TOBOIO SAPa TPOHHUHO-
TO HEPBA M IMEET CXOIHEIe ¢ HUM CBA3H. K MOCTOBOMY AApY HOAXOMAT
aKCOHBl YYBCTBHTENIbHBIX HEHPOHOB TPOIHMYHOTO Y3714, KOTOPhIE PO~
BOIST UMITY/IBCE OT PELETITOPOB, PACIIOOXKECHHBIX B KOXE BOJIOCHC-
TOH YacTH TONOBBI, B KOXE JHIA, CIN3HCTOH 000104Ke HOCA H POTO-
BOI MOJOCTH, 2 TAKKE OT PELENTOPOB TBEPHOH MO3roBoi 0G0MOUKH.
AKCOHBI KJIETOK MOCTOROIO SApa MAYT B COCTABE BONOKOH MEAHaNlb-
HOi MeTIH K SApaM TaiaMyca, a Takke K JBUTaTeIbHLIM Anpam VII,
IX ¥ X nmap YepenmHBIX HEPBOB.

Mexay HelipoHAMH ABMIAaTE/NBHBIX M UYBCTBUTENBHBIX ROCP B 1O~
KPbILIKE MOCTA PacToNOXEHBI BETETATHBHBIC SUIPA U sLApa PEeTHKYAP-
HoOI hopMaLni,

HopcalbHO OT ZBHIATENIBHOTO ARPa JIMLIEBOrO HEPBA PaCIIONOXEHO
€ro BereTaTUBHOE AIPO — BePXHEe CAIOHOOTICMTENIBHOE AIPO. AKCO-
HBl KI€TOK 3TOTO AApa HATIPABNMIONCH K CIU3NCTOH 000N0uKe MoMoc-
TH HOCA K K CJIe3HBIM Xelle3aM (Jepes HeipoHH KPBUIOHEGHOTO Yana),
a TakkKe K NOAYETIOCTHOH M TOABLAIBIMHOM CIIOHHEIM XenesaM (4epes
MOAHIZKHEUETIOCTHON M MOTPI3EYHEIN NapacHMNaTHyeckye yansi). Bna-
TOIaps B3aRMONEHCTBHIO KIETOK BEPXHETO CIHOHOOTACINTE/IBHOTO AApa
¢ JBUraTeMbHBIM SAPOM TPOHHUYHOTO HEPBa OCYIIECTBASIETCS CNe3-
Hulif pednexc.

Pemuxyaaproa ¢popmayus TOKPHILKA MOCTA NIPSACTARNEHA Pa3po3-
HEHHBIMH OTICILHHMH HEPBHHMH KIETKAMH M CKOTUICHUAMH HEHpO-
HOB - PETHKYNAPHLIME SAPaMH.

Besoe sewgecmeo noxpoumxs MOCTa 06pa30BaHO MPOBOAAIUMH My-
TAMM, YACTh KOTOPHX (POPMHUPYETCS AKCOHAMH AACP MOCTa: MCIHATIb~
Hag neTnd, TpoMHHYHAN TIeTINA, JaTepalbHas NeThs.

Yernepratli xKeayaouex ABIACTCA MOJOCTBIO MPOAOITOBATONO W 3all-
Hero Mosra (poMOoBMIHOrO Mo3ra B sMGpHorenese). IV kenynouek
MPOXOIKACTCA B Y3KMI LIEHTPATHHBIN KaHAI CITIHHHOTO MO3Ta, 4 XBEp-
Xy — B BOJOMPOBOJ MO3Ta — MONOCTb cpeaHero mMoara. JJxo 1V xeny-
no9Kka, Graroaaps ero opMe, Ha3HIBAIOT POMOOBHAHOI AMKoii. Bepx-
HHe (TepelHHe) CTOPOHN AMKH 00pa3yioT BEPXHHE MOIKEYKOBBIC
HOXKM, 4 HIXHHE (3aJHHE) CTOPOHBI OTpaHHYEHB! HIDKHMMMU MO3~
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XKeHKOBBIMH HOXKaMH. ITepeanss cpeanHuan Goposna QerHT JHO POM-
GoBMAHOM AMKH Ha B¢ CHMMETPHUHEIE MOMOBHHEL 1o obeHM cropo-
HaM 00poO30H BUAHH Mc¢ANANbHBIC (IPORONBHEIC) BOSBHIICHHA, HMe-
IOLIME B CEPeIMHE NPaBbIit ¥ ICBHIH AuIIcEEIe GyTopKH. B ToMe xaxmoro
JIHLIeBsoro 6yropka 3aieraet apo VI mapel uepefiHbIX HePBOB (OTBOIA-
IIETO HEPBA), a B FIyOHHE H JaTrepanbHee — Aapo VII mapsl (inuepo-
TO HepBa). KBn3y MeaRaTbHOE BOSBHIIICHKRE NMEPEXOANT B TPEYTOABLHHK
NOTBAINYHOTO HEPRA, JaTepaJbHEe KOTOPOrOo HaXOAWTCHA TPEYroib-
HMK Onmyxpaioniero Hepea. B TpeyronbHMKax, B TOMIIE BEUSCTBA MO3ra
3aNeralT 9Apa2 OMHOMMEHHHMX HepBoB. BepxHuit yron pomOoBraHOM
SIMKH Yepe3 BOTOIpoBOA Moara coobuiaerca ¢ 11l xenymoukom. boko-
BEIE OTHENE pOMGOBHIHON IMKH HIOJYYHIH HA3BAHHE BECTHOYIAPHBIX
noneit. 3aeck B iyGHHE MO3ra JI€XaT CIIYXOBBIE H BeCTRGYIAPHEIE 471pa
npeaasepHo-ynuTkosoro nepsa (VIII napa wepemneix Hepsor). Ot nop-
CAJIBHBIX CIIYXOBHIX SOEP OTXOIAT K CpeXHHHOI 6opo3ae nonepeyHHe
MO3IOBHIC NOOCKH, KOTOpPhIE PACHIONArAKITCSA HA TPAHHMLIE MEXTY TTpO-
JONTOBaTHM MO3IOM H MOCTOM H SIBJSIIOTCS BOJXOKHAMHM IPOBOISIILETO
IIYTH C/IYXOBOIO aHANMM3aTopa.

B Tomue Mo3roBoro BelliecTBa poMGOBHMAHOM SMKH 3aeraloT aapa
vV, VI, VII, VIII, IX, X, XI u XII nap gepenybix Hepsos. UyBCTBU-
TeNIbHEIE A0pa pacioNaraloTca NaTepanbHO, METHANILHEE MX — BereTa-
THBHBIC 1 Hanbollee MEINANbLHO — ABHraTe/bHBIE aapa. “IToGwf noHATh
TAaKOE PacioNOXeHHE A1epP B TOJLIE poMOOBHAHON AMKH, HYXXKHO YIH-
THBATh, YTO 3AMKHYTad HEpPBHAA TPYOKa NpH OEpeXode OT CHHHHOTO B
TMPOIOATOBATHI MO3r pacKpblIack Ha cBoeil JOpcanbHON CTOPOHE M
pa3BepHynach, 0bpas3oBae poMOOBHIHYIO IMKY. BeezcTeHe 3T0TO Sipa,
AHANOI'MYHbLIE 33ZHUM POTaM CIIHHHOTO MO3TA, KakK OB pa3olnmch B
cTopoHbL. ITo3TOMY 3810XEHHBIC B 3a/IHEH 9aCTH HEPBHON TPyOKH YyB-
CTBUTENIbHEIE Pa PAaCTOJIOXANUCE B TONIIE POMOOBHIHON AMKM JIa-
TepalibHO, 4 COOTBETCTBYIOUIME HNEPEIHNM POTAM JBHTATENLHBIE AApa
OCTANUCH fIeXaTh MeTHAIBHO, YTO KacaeTcsd BETeTATHBHHIX SAEP, TO
OHH IPH PasBePTRIBAHMM HepPBHOH TPyOKM OKA3aTHCH JIEXAIUAMH B
BELIECTEE POMOOBHIHOM AMKH MeXIY YYBCTEMTEIbEHMM H JIBHIATE/h-
HBEIMH AZpaMH.

Tpoltununerit Heps (V mapa) MMeer uyeTeIpe sSApa, B TOM YHCIHE
ONHO ABHIraTe/IbHOES M TPH YYBCTBHTEABHBIX aapa (MOCTOBOe, SIPO
CpEeAHEMO3TOBOIO NYTH H AAPO CIIMHHOMO3ITOBOTO NYTH TPOMHHUYHO-
ro Heppa). Otonawuit Heps (VI Tapa) MMeeT TONBKO ABHIATSABHOS
Anpo. ¥ muiesoro Hepka (VII mapa) tpu snmpa: BuraTeibHOe, YyB-
CTBHTEIBHOE ALPO OZJHHOYHOIO HYTH N NapacHMITATHYECKOS — Bep-
XHee cmoHooTaeanTeabHoe. TIpenapepHo-yauTKoBEIH Hepe (VIII
napa) HMeeT gBe TPYITEl SAep; ABa CAYXOBHX YIHTKOBBIX (nepenHee
H 3ajiHee) N 4YeThipe BeCTHOVIAPHBIX: MEAMANBHOE, JIaTepajlbHOE,
BepXHee W HHXHee, ¥ A3RIKOIMOToTHOTO Hepwa (IX mapa) — TpH
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Alpa: OBuMTaTenbHOe INBOIHOe (0oO0mee mwia IX u X nap), uyBcTBH-
TeNbHOE SAPO OXMHOYHOTO TyTH (obee ana VII, IX, X map) u
napacUMIaTHYECKOE — HHXHEee CTIOHOOTIENHTENbHoe. Biyxnaomnii
Heps (X napa) UMeeT TPU SiApa: YKa3aHHbBIE ABHTATERLHOE ABOHHOE H
YYBCTBHTENLHOE OUWHOYHOTO TIYTH, 4 TAKKe HapacHMIIaTHUECKOE —
3ajHee sapo. V nobapouHoro Hepea (XI mapa) — TONBKO ABUTATENE-
Hoe agpo. INoapassruHelii Heps (X1I 11apa) MMeeT TOABKO JBUTATENE-
HOE AIpO.

Kpenuka IV xkenygouka, BIAIOLWIASCH CHH3Y B MO3XEIOK, 0Gpazo-
BaHa NAACTHHKOH MO3roBOro BEWIECTBA — BEPXHHM MO3TOBHIM Hapy-
COM, HaTAHYTHM MEXKIY BEPXHHMM MO3XEUKOBEIMH HOXKAMH, 1 HIK-
HUM TapycoM, KOTOPLIH MPHKPEIUIACTCA K HOXKAM KIOYKa (IOMbKe
Mosxeuka). Yepes TpH oTBepcTHA B KphitKe IV Xenynouka (cpeanH-
HOE C3371 H BHHU3Y H JBa JIaTepanbHbIX) nodocts IV xemynoaxa ¢oob-
WACTCA ¢ NOANAYTHHHBM TPOCTPAHCTBOM FOJOBHOTO MO3Ta. K HiEX-
HeMy MOJTOBOMY IMAPYCY CO CTOPOHBI NoocTH IV Xemyaouka npunexur
€TI0 COCYIHCTOE CIUIeTEHHE,

Han IV xeilynioukoM, SBISIOIEUMCS TIO CYIIECTBY MONOCTBIO MOCTa
W MPOJOATOBATOrO MO3Tra, HAXOMWUTCA MO3XKEYOK, HIH MaaHii Moar.

Petaexcu npogosropaToro Mo3ra A Mocta, OyHKIHN PeTHKYAND-
noii opmManmn. B npoonroBaToM MO3Te W MOCTE 3aMBIKaIOTCA ped-
JNIEKTOpHbIE AYTH PAA2 COMATHYECKWX H BereTaTHBHHX dyrkumii. K mx
YKCAY OTHOCUTCA pediiexTopHas perviasiys CAIOHHBIX XeJe3, KOTo-
Pas OCYLIECTRIAETCA C YYACTHEM CIHIOHOOTACTHTEIBHBX ANEp JHLE-
BOTO U A3BIKOTIOTOYHOTO HEPBOB, CONEPXAIIMX MAPACHMITATHYECKHE
HEpOHEL

BereratuBHoe Agpo OiyXaalomero HepBa BKJIIOYEHO B CHCTEMY
pebNEKTOPHON PErYAALMNN IbiXaHHA H dedTeAbHOCTH cepana. B petn-
KyIApHOH dopMaLHK NMPOAOATOBATOTO MO3TA M MOCTA COCPEAOTOYEHB
LIEHTPBE, TAKKE WIPAIOUIHE BAXHYIO POb B PErYIALHAM BHCLEPATBHBIX
dyuxumii. B MemHanbHOk YacTH peTHKYIApHOI opManun npoaoire-
BATOIO MO3ra paciiofaracTca ILXAaTeNBHHN HeHTp. OrMHYHTeaRHON
YepToil HellpoHOB ABIXaTeNBHOIO OCHTPA ABIACTCA CIIOCOOHOCTE K AB-
TOMaTH3My, Jlaxke npH oTCYTCTBHH addepeHTHRIX BosAeiicTBMI akTHB-
HOCTb 3THX HEHPOHOB XapaKTEPH3YETCA TIEpHOOMYHOCTBI), KOTOpasdg
ofnpenenseTes cneunduKoi HOHARIX MEXAaHH3MOB HX KICTOUHHX MeéM-
6paH. CMeHa das ApIXaTeNLHOTO LUK (BAOXA H BbLIOXA) MOXKET OCy-
LIECTRIATLCA peduieKTOPHO 3a c4eT adubepeHTHLIX BnsaHM#. [lpy HH-
TEHCUHBHOM BIOXe M PACTIXEHUH JIETOTHOH TKaHH HMNYILCH OT
MEXaHOPEUENITOPOB Jerkux no adwpepeHTHBHIM BOJIOKHAM OIyXIa10-
LEro HEPBa MOCTYNAIT B ABIXATEBHEIH IIEHTD. DTH HMNYALCH BH3BI-
BAIOT peUICKCOPHOE TOPMOXCHHME HeHpPOHOE, 00ecTieIHBAIOLIHX BAOX
¥ OOHOBPEMEHHO B0O30YKIa10T HelipoHSI, PeryIapyiomne Bpaox. Hum-
MYJILCH OT HEHPOHOB, 06ECTICUHBAIOIUX BRITOX, TIO PETHKYNO-CIIHH-
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HOMO3TOBOMY ITyTH IOCTHIAIOT ABMMATEBHEIX HEIPOHOB CITMHHOIO MO3-
ra ¥ CTUMYJIKDPYIOT Hayalo BbAOXA. B peryJialiii AbIXaTeMBHOIO UEHT-
pa MOTYT IIPHHUMATh Y4acTHE CTPYKTYPH IIPOMEXYTOYHOFO MO3Fa
KOPBT MOAYIIapHiil GONBIIONe MO3ra.

OfHpHYI® 006HacTh PeTHKYNAPHOH GopMaldK NMPOAOJITOBATOrO
MO3ra 3aHUMAET COCYNOARUTATENLHBIH UEHTP. YCTAHOBIEHO, YTO CTH-
MYJIALIMST MEepeaHHX {POCTPANBHEIX) OTAENOB COCYLOABHTATENILHOTO
LICHTPA BH3bIBAET YBEJTHUEHME COCYIHCTOTO TOHYCA, IIOBLIIICHHE AaB-
JIEHHSA KPOBH M YCKOPEHWE CePACYHBIX COKPALICHMIA (TaXHKapOHIO).
CTUMYIALMSA KayJadbHOTO OTAENA 3TOFO LICHTPA BEI3LIBACT, HATIPO-
THB, PacIUHPEHHE COCYAOE, MaicHUe JaBleHHA KpoBd W Gpaamkap-
IHI0. AKCOHBI HEI{POHOB COCYIOABHTATEIBHOTO IIEHTPA WAYT B IPYI-
HOM OTAe) CTMHHONO MO3ra, K HEHpOHaM CHMITATHYCCKHX fAnep €ro
OOKOBEIX POTOB. TakWM 00pa3oM, TOHYC COCYIOB PETYIRDYETCH Of-
HOI CHMIIATHYECKOH CHCTEMON. AKTHBHOE COCTOSIHHE 3TOH CHCTEMEL
BBI3HIBAET CYKEHHE COCYOB. TOPMOXEHHE CUMNATHIECKHX LIEHTPOB
CIIOCOBCTBYET pacHpeHuo cocyaoB. PeduiexTopHbIe RTHAHNA Ha Heit-
POHEI COCYJOBUTATENLHOTO IIEHTPA OCYIIECTRIIOTCA M1pY BO30YX-
ACHHH XeMO- H MEXaHOPEeUSNTOPOB, PACHIONOXEHHBX B COCYAHCTRIX
CTeHKaXx.

Mo3xedoK

MoaXew0K HIpaeT BaXHYIO POIE B NOTIEPXAHHYN pABHOBECHHA TENA
¥ KOOpAHHALMM ABWXKEHHI. ¥ MO3XEUKa Pa3HYaloT 064 RoAYMapus 1
HEMAPHYIO CPEIHHHYIO (DWIOTEHETHYECKH CTapyI0o YacTh — %€peb.

TloBepXHOCTH MOMYIIAPHA H YEPBA Pa3liesBIIoT MoepevHkle U na-
panienbHBie 60po3abl, MEXIY KOTOPBIMH PACIIONOXKEHH Y3KHE NHUH-
HbI¢ TMCTKHM (M3BHJIMHELI) MO3XeuKa. Biarogaps 3ToMy mijoilaib no-
BEPXHOCTH MOYIIAPHIT MOIXKEUKA ¥ B3POCJIOTO YENOBEKA COCTABIACT B
cperHeM 850 cM?, Y Moaxeuka paTHYaloT N1ePeIHION0, 3aTHIOI H KoY~
KOBO-Y3€JIKOBYIO JO]H, OTACNCHHBIC O4Ha OT APYrod rnyGoKHMH Iie-
naMu. Jomu o6pa3yioT JONbKH MO3Xedka. bopo3mbl Mo3XeuKa CILIOMI-
HEIE, OHH IIEPEXOANT ¢ YepBs Ha nonymapus. [ToaroMy kaxaad KoabKa
4epBs CBA3aHA C HPaBoOM H JIEBOI JonbKaMH nonymapuii. Knovyox sas-
nsercd Hanbonee H30AUPOBAHHON H PWIOTEHETHYECKH CTapOH N0JTb-
KOl ToyImapuit, KoTopasi MPHIEXHT ¢ KaXI0H CTOPOHBI K BEHTpalb-
HOM TIOBEPXHOCTH cpeAHell MOIXSUKOBOH HOXKH.

MO3KeHOK COCTOHT M3 Ceporo W Genoro semectsa. besoe seujecmeo
(MO3rOBO€ TEJI0) HATIOMHHAET Ha CPEAHHHOM paspese GUrypy BeTssi-
LIETOCA ACPEBa — 3TO TAK HA3KBACMOE «APEBO XH3HU» Mo3xeuxa. Kopa
MOZMCENKA, PACTIONIOKESHHAS CHApPYXH oT 6enoro BEUIECTBA, COCTOMT
M3 CEeporo BellecTBa TONIMHON 1—2,5 MM.
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Kaxngriit THCTOK (M3BHIMHA) MO3XeUKA NpeaAcTaBugeT coboll ToH-
KYI0 IVIACTMHKY Oeoro BElECTBa, TTOKPHITOTO KOPOiH (CephIM Belle-
CTBOM). B Kope pasnuyaloT TpH ¢105: HAPYXHBIH — MONEKYNTPHBIIA,
CPEAHMIT — CTIOi TPYLIEBHEHBIX HEMPOHOB (TAHIJIMOHADHBIN) W BHYT-
PEHHHA — 3epHuUCTHIE. B MONCKYAAPHOM H 3¢PHHCTOM CIIOSX 3a7€raloT
B OCHOBHOM MeNKHe HelipoHel. Kpymuele rpylesHaHbe HEeHpOHE —
KieTky IlypkuHee pasmepom a0 40 MKM, pacnioNoXeHHEIE B CpeaHeM
CJIOE B OAUH pal, — 3T0 3¢upepenTHRIe HelipOHM KOphl MO3xKeuxa, MxX
AKCOHBI, OTXOJALIME OT OCHOBAHWA TeM, o6pa3yloT HauaTbHOE 3BEHO
a(pbepentrbX nyTeit. Ilo 91MM akKcOHAM HEPBHAIE MMITYJILCHL HANPAaB-
ISAI0TCA K HellpoHaM Ailep MOAXedKa M K TajaMycy, a OSHAPUTHI pac-
MONAralTCd B MTOBEPXHOCTHOM MOJNEKYISAPHOM caoe. OcTanbHbie Hell-
POHEI KODH MO3XEYKA ABIAIOTCSH BCTABOYHBIMH, ACCOLHATHBHBIMMH,
KOTOPBI® TIEPENAIOT HEPBHBIE MMNYABCH TPYHIEBHAHBIM HEHpPOHAM.
Taxum o6pa3om, Bce HEPBHbIEC HMITYNECHL, IIOCTYTIAKOUINE B KOPY MO3-
Xe4yka, JOCTHTAT rPYLIEBHAHEIX HelipoHoB. K HelipoHaM KOpbl MO3-
JKedyka ¥MIYABCH HANPABIAIOTCA MO TPEM cHcTeMaMm (Tpyrmnam) BoJo-
KoH. OfHH BOJIOKHA MAYT W3 HHXHHUX OJME IIPOJOIroBaToOro Mo3ra,
OIIETAIOT AeHAPUTEI KIIeTOK IlypkuHbe, GOpMUPYS HA HUX CHHAICHI,
Bropas rpynna adepeHTHBIX BONIOKOH MAET OT SiAEpP MOCTA K KIIeT-
KaM 3epHUCTOTO cioa Mo3XedKa. Tperba rpymnna apdepeHTHHX BOTO-
KOH OPHUXOAHT B KOPY MOIXKEYKA OT KNETOK roiyboro naTHa moKphILI-
KM MocTa. ITosmaraior, 94T0 OHH BHIIIONHAIOT HEHPOMONYISITOPHYIO
dyHKIIHIO, H3MEHSA BO3GYAMMOCTE HEMPOHOB KOPHI MO3Xkeuka. Kner-
kH I1ypKHHbe, aKCOHEL KOTOPHX MPEACTABIAIT cO60ti efHHCTBEHHBIA
MYTh ¥3 KOPE MO3XEYKa, MOTYT BH3RIBATh TOPMOXEHHE AeATENNBHOCTH
HEHPOHOB ANep MO3xXeuKa. ClnenoBaTenbHo, AEATEbHOCTL HEHPOHOB
KODRI MOZXEUKA CBOIMTCA K TOPMOXEHHIO (DYHKUWIT fep MO3XKeuka.

B Tomme Genore BeLIECTBa MO3XKEYKa HMEIOTCA CKOIIEHHSI CEpOro
BelllecTBa — napusie adpa. CaMoe KpynHoe U HanGonee HOBoE — 3y6-
¥amoe R0po PACTIONIOXKCHO B TipeeNax IONymapHa Mo3xeuka. Memu-
albHee 3y0UaTOTO ANpA JCXKAT npolKosuoRoe, ellle MeTHAIbBee — uia-
posudnoe v HanGonee MeNHATLHO HAXOXHUTCS A0po wampd. AKCOHBI
HEpOHOB AJipa WIATPA WAYT K BecTHOYIsIpHOMY sinpy [leiitepca H K
PETUKYISIDHOH (JOopMaHM NMPOIOATOBATONO MO3ra H MOCTA. AKCOHB
NPOOGKOBUIHOTO K IAPOBWAHOTO AP HAYT K KPACHOMY/AIAPY CpeaHe-
ro MO3Ta H B TajlaMyc. AKCOHEI HeHpOHOB Hanbonee KpyrHoro 3ybya-
TOTO AApa HAPARISIOTCH B TAIAMYC.

AddepeHTHHe U 3ddepeHTHBIE BOTOKHA, CBA3BLIBAIOLIHE MO3XKE-
YOK C JPYrHMH OTIOedaMu Mo3ra, oGpa3yioT TpH NMaphl MOIKEUKOBHIX
HoXeK. Humwcnue nomxn MO3IXEUKA COSTHHAIOT MOIKEUOK C ITPOAOITO-
BaTBIM MO3TOM, CPednie — C MOCTOM, SepXHiie — C UeTBEPOXOIMHEM.

GOynxoan Mo3xkedka. O6nanas oSuMpHEIMH >hbepeHTHHIME U ad-
(hepeHTHEIMH CBA3AMH, MO3XKEYOK BXOIHT B CHCTEMY PEryIsALIMU ABU-
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XeHWl W BRITIONIHAST cliegyroitue QYHKIHU: |} perynAunio Mpicy-
HOTO TOHYCA M ITOJOXEHHA Tena B IPOCTPAHCTBE; 2) KOOPAMHALMIO
LIeICHANPARICHHBIX ABHXECHHIT; 3) KOOPAMHAIMIO ORICTPHX LieJleHan-
PRBNEHHBIX ABYKCHNI, OCYILCCTRIACMBIX FI0 KOMAHAE U3 KOPKRI 11OIY-
mapuii Gonelroro Moara. Mo3Xxeuox TakKe YJaCTBYET B BRITOJIHEHHU
sHcLepanbHBIX $YHKUMA. PasnpaxeHre MO3XKEYKA BBRI3LIBAET LGB
PAL BETeTaTURHbIX pedieKCOB: paclIMpEeHHe 3paykoB, MOBBIMICHHE
apTepHanbHOTO NaRIeHUA M T.I,

Cpeauwii Mo3r

Cpeannit Mo3r HMeeT HebSonbiiMe pasMephl (€T0 ANHHA OKONO
20 M), PacnionoXeH cpeHUE MO3r MEXIY MOCTOM C3aaH (BHM3Y) U
MPOMEXYTOUHLIM MO3STOM crepens (BBepxy). OH NMOMHOCTHIO MOKPBIT
MOJYLIAPHIIMH GONBILIONO MO3Ta. K mepemHeMyY MO3TY OTHOCHTCH HOX-
KH MO3Ta M Kphlla CPpEAHEro MO3Ia.

BeHTpanbHHIK OTOEN CPEAHErO MO3ra COCTOMT U3 MapHBIX 00pa3o-
BaHHH — mowex mozz2a. D10 OeJible OXPYIIEIe TAXKH, BRIXOTALIHE H3
MOCTa M HanPaRAAIONIHECA BUCPSA W BBEPX K NOAYLIAPUAM GONBIHOTO
Mo3ra. MeXay HOXKKaMM MO3ra CHHU3Y PaclONIONKEHA MENCHONCK06aa
AMiKa, Ha IHe XOTOpoil BHAHO 3adnee npodvipresennoe sewecmes, U3
PacIoNIOXEHHbBIX Ha BHYTPEeHHEH 1OBepXHOCTH HOXEX Mosra 60po3n
BHXOFAT Kopelnkn rnasonsurareaeHoro (1T napa) Hepsa.

JopcanbHBIi OTOEN cpefHero MO3Ta NPEACTARNICH Kphikted cpedneeo
Mo324a. Y KPHIUM CPSIHETO MO3TA PA3THYalOT INACTHHKY KPHILIK (deT-
BEPOXOJIMHE), COCTOALIYIO M3 METhIPEX BOIBBILUCHHH, — XoamuKxoe. [iBa
BEPXHHX XOJMMK3a COOEpPXaT NOIKOPKOBHE LEHTPH 3PWUTENBHOLO
3HAJTH3ATOPA, a ABa HIDKHUX (3a0HHX) ABAAIOTCA NOIKOPKOBHMHA LICH-
TpaMH CIYXOBOTO aHamNU3aTopa. B yrnybneHHW MexXay BepXHHMH XOJI-
MHKaMH JICKHT WHIHKOBHIHOE TEJIO, KOTOPOE OTHOCHTCH K IIPOME-
XKYTOYHOMY MO3LY M AIBNFETCA XeAe30i BHYTpeHHeH cexpeuun. Ot
KaXAOTO XONMMKA B CTOPOHY K NNPOMEXYTOUHOMY MO3TY OTXOOAT Pyu-
KH. Pyyka BepxHero xo/JIMHKa HampaBnseTcd K NaTepalbHOMY KOJEH-
4aTOMY TeNY CBOEH CTOPOHHN, PYJKa HHRKHETC XOJAMHKA WAET K MeIH-
ATbHOMY KOJCHYATOMY TENY.

[TonocThiO CpeAHEro MO3TA ABISIETCS G000RPOGO0 MO32@ — Y3KMH
KaHan, Kotophiii coenunset I n IV xenynouku Mosra. Bomonposon
MO3ra CAYXWT TpaHuileli MexIy XpHlled cpeIHero Mosra CBEpXy H
€r0 MOKPHINKOMW — BHHU3Y. JMHAa BOAONPOBOAa MO3ra oKoso 1,5 cM.
BoKpyr BOAOMIPOBOAA PACTIONATACTCS YeHMPAABHOE CEPOe BEUlecmeo, B
KOTOpOM 3anoxenbl ApurateasHbie aapa 111 n IV nap uepenubx He-
PBOB, TIapHOe BereTatTusHoe Aapo (AKyboBnua), peTHKYAapHaA dop-
MAallys | AOpO CPeaHeMO3roBOro MyTH TpofHMuHOro Heppa. Ha mome-
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PEYHOM pa3pe3e CPeHETO MO3ra OTYETIMBO BHAHH ABE YAaCTH — Kphl-
LIa CPEAHErO MO3Ta H HOXKH MO3ra, pasieneHHbie BOTONpoBoxoM. Kax-
Jasg HOXKa MO3ra COCTOMT M3 NOKPWUKY M OCHOGAHUA, TPAHKIECH MeX-
Iy KOTOPHIMHE CITYXHT Yeproe geutecmeo. LIBeT 3aBACHT OT IPHCYTCTBUSA
MHIMCHTa MeTAHHHA B HEPBHBIX KIeTKaX. OCHOBAHHE KAXKAOH HOXKHN
06pa30BaHO HEPBHHMH BOJOKHAMM JABHMATENbHBIX NUPAMMAHEIX TTY-
TeH, MOYLMX OT KOPH GO/BIOro Mo3ra B COMHHOH MO3T, HPOJOATO-
BaTHIH MO3T M MOCT. I1oKpEILLiKa IyTeH MO3ra COCTOUT, IIIABHLIM 06pa~
30M, H3 BOCXOIALIMX H HHCXOMALLUX NyTed, a TAKKe CKOTVIEHHI ceporo
BEIIECTBa — KPYIHEIX H MEJIKHX Aep.

CrpyxTypro- hyBKuMOHANLHAS OPTAHM3AUNA cpearero Mo3ra. Kpsr-
LIa CPeXHero MO3ra [pencTaRleHa IByMS BepXHHMH H ABYMA HUX-
HHMH XOJIMHKaMM, a TAKKE TeKTaJlbHOH H NpoaTeKTanbHOM obJac-
TAMH. QOCHOBHEIMH HEPBHBIMH BONIOKHAMH, IPUHOCSLIMMH HEPBHEIE
HMIIYABCH! K BEPXHUM XOJIMHMKAM, SIBJSLIOTCH TPOBOASLINE AYTH 3pH-
TeJLHOTO aHanusaropa. DddepeHTHLIC BONOKHA HAYT OT BEPXHMX
XOJMHKOB B COCTaBe PYYEK K JIATEPATBHOMY KOJCHYATOMY TeNy, MO-
IVIIKE TanaMyca.

AddepeHTHBIE YT HHXHHX XOJMHMKOS RPEACTABRIEHB BONOKHA-
MH JIATepanbHON METIM, KOTOPEIE MPOBOAST WMITYJILCHI OT CIYXOBBIX
AGEP, JICKALMX B TONLLE MOKPHITKN MocTa. DdrbepeHTHBIE BOIOKHA,
WAYLIMEC M3 HIDKHHX XOMMHKOB, o0pa3yloT TydKH, HATPABASIOLIMECH
K MEIHATbHOMY KOJIEHYATOMY TeIy KaxIoil cropoubl. TaxuM o6Gpa-
30M, BEPXHHE XOJIIMHKH HIPAOT POJIb 3PATENBHOTO [OAKOPKOBOTO 1IEH-
TPa, @ HHKHHE XOAMWKH BBITOJIHAIOT GYHKLUHIO MOAKOPKOBOTO CIy-
XOBOTO HeHTpa. M3 BepXHHX H HUXHHWX XOAMHKOB KPHILUH CPEIHEro
MO2ra BRIXOIAT BONOKHA, oOpasyloliie TeKTOCHHHHOMO3IOBOH MyTh,
KOTOPH HECET HEPBHHIC WMITYJIBCH OT 3THX NMOAKOPKOBEIX LIEHTPOB
3peHHUST H CIyXa K IBHTrATEABHBIM SApaM TIEPEAHHX POTOB CIIMHHOIO
Mo3ra. D¢pepeHTHEIE BONEHCTBHSA HEMPOHOB KPHILIU CPEaHETO MO3Ta
00eCcIeunBalOT PAI KUSHEHHO BAXHLIX 6€3yCIOBREX pediiekcop. B uer-
BCPOXOIMIH 3aMBIKAIOTCA AYTH OPHEHTHPOBOYHBIX 3PUTEABHBIX H CITY-
XOBBIX pediekcoB (MOBOPOT NOMOBEI K HCTOYHHKY Pa3ipaXeHus, ped-
JIEKTOPHAsI YCTAHOBKA Ha 3BYK HapyXXHOTO yxa). Bee 3tn {AHATOMITIECKHE
PEaKI[HH OTHOCATCA K CTOPOXEBBHIM pediieKcam.

Cepoe BeIlieCTBO NMOKPHILLIEK HOXEK MO3TA NPeACTAaBICHO ABMIA-
TC/IBHBIMH BCTABOTHHIMH H BETCTATMBHLIMH SIPAMH YEPEITHBIX HEPBOB
(II1, IV u V nap), a Taxoke sapamu peTvkyaspeoi dopMaumu. Ha
NPOTSKEHHH CPeJHETO MO3ra BOJIIU3M CTEHOK BOIOHPORO/Ia MO3Ta pac-
HOJaraeTcd NapHOE SAPO CPEIHEMO3TOBOTO ITYTH TPOHHHYHOIO He-
pBa, OHO COCTOMT M3 YYBCTBUTCIILHEIX HEHPOHOB, TOMOTOTHYHBIX He-
POHAM YYBCTBHTCJIBHBIX sIAEP YCPEMHBIX H CNTHHHOMO3TOBBIX HEPBOB.
B 3T0 5Ap0 HOCTYMAIOT HMIY/ILCH OT OPONPUOPELIETITOPOB JKEBATEb-
HbIX MBI, DhepeHTHEIE BOIOKHA SIAEP CPEAHEMOSTOBOIO ITYTH TPO#-
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HHYHOTO HepBa UAYT K OBHTAaTeABHLIM Heftponam V; VII; IX u X map
yepenHBIX HepBoB. IIpH YJaCTHH STHX BOJOKOH OCYIIECTRIISIETCH KOOP-
JHAALUUS EBIKSHHD XeBaTeEHEIX H MUMHICCKHX MBI, MBILIL IIEH,
JIeATeIBHOCTH MOOCOBRIX CBA30K.

JIBHraTeAbHBIMH (MOTOPHBEIMM) AIpaMH NMOKPRINKH HOXEK MO3ra
ARIAIOTCA: AApo Gmokosoro Hepsa (IV napa), aKCOHaAMH KOTODHX HH-
HEPBUPYETCA BEPXHSA KOCAs MBILILA [71a3a; [IapHoe AAPO [1a3oaBura-
TeJABHOTO HEPBa, MHHEPBUPYIOWIES TPH NPSMBbIE MEBIIIB, & TaKKe
HWXKHIOK KOCYIO MEIIIILY TNAa3HOTO A0/I0KA H MEILLY, NOAHHMIOLYIO
BEpPXHEE BEKO.

Briepeau Anpa raasofBHraTe]BHOTO HepBa NEXKHUT ero AobaBouHoe
(MapacuMIIaTHYECKOE) AAPO, aKCOHBI HEHPOHOB KOTOPOTO HIYT K Pec-
HUYHOMY yany. [TocTraHnIHOHApHBIMH BOIOKHAMH 3TOTO Yalla HHHED-
BHPYIOTCA PECHHYHaA MbILILA ria3a U ¢PHHKTED 3payka. [IpoMexy-
TouHoe sapo (Aapo Kaxans) yyacrsyer B 06pa3oBaHHH AOPCAIbHOIO
[OPOAONBHOLO MyYKa, CBA3HBAIOLIETO MEXAY COOOW Aapa YepenHbIX
HEPBOB B ¢INHYW GYHKIMOHAILHYIO CHCTEMY, PETYIMPYIOMIYIO COue-
TAHHEIE IBHKEHWA TIa3.

B o6GnacT MOKPBINIKHA HOXEK MO3ra pacmoaraloTca CTpYKTYpPH
SKCTPANHPAMHAHONR CUCTEMEI, O0CCTIEYHBAIOUINE CIOXKHBIE KOOD-
JMHHPOBAHHLIE IBHrATEIbHbIC aKTH. K HIM OTHOCAT 4epHYyIO Cyh-
CTAHUMIO M KpacHbie sapa. Tepras cybemanyus (BEIIECTBO) pacmo-
JNATAETCA B BEHTPANBHBIX OTACTAX NOKPHMIKHA HOXEK MO3ra H HMeeT
B/ IUHPOKOTO MAACTA MATMEHTUPOBAHHKIX KIETOK. AKCOHHB KIETOK
JepHOl CyOCTaHIIMM MAYT K NOAKOPKOBEIM sAApaM (Ba3anbHBIM y3-
JaM) noaywapwi 6oasiioro Mosra. IToBpexneHne 4epHon cyberan-
LIMM BHI3BIBAET HAPYIIEHHE TOHKHMX COAPYXECTBEHHRIX IBHXEHHIA,
MOABJCHNAE HEMPOH3BONLHHX MBILEYHKIX COKpallleHuil (TpeMopa).
Taptoe xpacuoe 2dpo BepeTeROOOPA3HOK GOPMBI PACTIONIOREHO MEXTY
YepHoii cyOcTaHIMel U IEHTPANLKEIM CEPHM BEUIECTBOM, OKPYXa-
IOLIHM BoOAONpoeod Mo3ra. K KpacHbBIM AApaM TIOMXOOAT HEPBHbIC
BOJOKHA, ABASIOIIHECA AKCOHAMH HelpOHOB Amep MO3Xe4UKa H
fazanbHEIX Afep KOHEYHOTO MO3ra. AKCOHHB HEHPOHOB KPYITHOKE-
TOYHOH YacTH KPacHOTO Aapa o6pa3yloT HUCXOAALIHHE KpacHOAAED-
HO-CIMHHHOMO3TOROH NYTh, 3aKAHYMBAIOWHACHA Ha IBHraTeAbHbIX
HelpoHaxX CTMHHOTO MO3ra. BTOT IYTh PaCCMATPMBAETCA KaK BaX-
HBIHA [YTh SKCTPATHPAMKBAHON CHCTEMH, OOBEIUHAIOEH BAUAHHUSA
CTPYKTYp TOJIOBHOTO MO3ra Ha ZBUraTejbHBIC HEHPOHBLI CTHHHOTO
Mo3ra. KpacHuie sigpa yyacTByIOT B MOAACPXAaHHH TOHYCA CKeleT-
HBIX MBIIIL ¥ B BHIIOJIHEHHH NPHBRYHLIX, YACTO MOBTOPAIOLIAXCS
DBHIKCHMH,

3HaunTeNnpHAas YaCTh MOKPHIIKH HOXEK MO3ra 3aHqTa CIPYKTYpa-
MH (KTeTKaMM H SApaMu) pemuxyssprod dopmayuu, AMEIONIUMHA 00-
IIHPHBIE CBA3H CO CTPYKTYPAMH CTBOJIa Mosra, CpeHuit MO3r SIBIAET-
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CA He TONBKO MECTOM 3aMBIKAHMSI MHOTUX XW3HEHHO BaXHbIX ped-
JIEKCOB, HO M BHIIOJIHAET MPOBOIHUKOBLE dvHKIIHMH, OCHOBAHHE HO-
XKEK MO3ra COCTOMT HCKAIOYMTENALHO W3 HUCXOASIIMX MyTei, coeny-
HAIOWUX KOPY MOAYUIAPHHA OONBHIIOTO MO3ra ¢ HBHTATEIbHBIMH
HelfpoHaMH CTBOJIA W CIIMHHOIO Mo3ra. BollokHa KOpKOBO-MOCTOBOTO
TIYTH 3aHHMAIOT CaMO¢ MEIHANBHOE H aTepanbHoe NojdoxeHwus, Kop-
KOBO-CITHHHOMO3IOBOI M KOPKOBO-ANCPHEIH NYTH PacrOfOXEHH B
cpelHell YACTH OCHOBAHKSA HOXEK MO3[a.

OT CTPYKTYp MOKPBILIKH HOXEK MO3Ta §EpYT HAYalo BOCXOAsIIME
H HUCXOHALIHKE NMPOBOJALItHE ITYTH, AOPCAJIBHEIN NPOAORBHDLH TTYYOK,
TEKTOCIIHHHOMO3IMOBOW ¥ KPAaCHOAISPHO-CIIHKHOMOSIOBLE H APYTHE
IIYTH.

IpoMexyTounbiif MO3r

Ipomexyrounmiii MO3T PacioNokeH BBHIUIC CPSAHEry MO3ra, Ion
MO30JIMCTHIM TeIoM. OH COCTOHT M3 TaZlaMyca, SMUTAIAMYCA, METaTa-
JlaMyca K THTIOTATAMYCA.

Tasamyc (spumeasnuiii Gy20p) — napHoe o0pa3loBaHUe SALEBHIHON
¢opmsbl. Ero MearanbHasi NOBEPXHOCTH OOpatieHa B moaocTs 11 xemy-
JIouKa, NO3ITOMY XOpollio BHAHA HA paspede Mosra. IMepemusisi (snok-
HSA) CTOPOHA CpallieHa ¢ THITOTAAMYCOM, AaTEpaNbHad — HPHASKHT
K BHYTPeHHeii Karncyne. TanaMyc SBnsieTcsi HIEHTPOM BCEX BUAOB ob1Ielt
YYBCTBUTEABHOCTH (DoneBoli, TeMNepaTypHOl, TaKTWIbHOM, nponpy-
onentHBHoit). flepednuii xoney (nepemuuii 6YTOpoK) TalzaMyca 3a0CT-
peH, 3aduuil xoney (nodywxa) 3akpyrieH. MeguambHble NOBEPXHOCTH
1IpaBOro M JIEBOrO TalaMycoB, o0pallieHHbIe OXHA K APYTOi, oGpasyioT
GOKOBRIC CTEHKH NOJSOCTH IMPOMeXyTouHoro Mosra — I1I xenymouxa;
OHH COSAMHEHBI MEXIY Co00i MEXTATAMHYECKIM CpalleHHEM.

Yacrs NPpOMEXYTOUHOTO MO3Ta, pacTIONOXeHHas HHXKE TATaMyca H
OTACAEHHAd OT HETC THOOTaAaMMKYecKoil Goposnoil, cocTasaseT cof-
cmeenno nodyzopoe. Ciona TIpoOL; 1 CTPYKTYPBI NOKPHILIKH HO-
AKEK MO3T4, 3lech 3aKaHYMBA KpacHBIE AApa H YepHOE BElECTBO
CpeIHEro MO3Ia.

Inumasamyc BKIIOYAET WHUIKOBUOHOE MeA0, NOGodKy N mpeyzonb-
nuxu nogodxos. LIIHINIKOBHOHOE TEN0, HIH SNMHDU3, ABISIETCS KENe30H
BHYTpeHHeill cekpeunu. OH xax GBI MOABEIIEH Ha ABYX [IOBOXKAX, CO-
SAMHEHHBIX MeXIy coboit cmaiikoff W CBA3AaHHBIX C TAJaMyCcOM IiO-
CpeICTBOM TPEYTONBHHKOB TTOBOAKOB. B TpeyronbHHKaX NOBORKOB 3a-
JIOXEHL! fApa, OTHOCAWIMECH K OOOHATEABHOMY AHAAW3ATOPY.

Memamaasamye o6pa3oBaH NApHHIMM METHAIBHBIM U JaTepalib-
HbIM KOJICHYAThIMH TEJIaMH, JIeXalllUMH NO33IH KaXI0To TalaMyca.
Meduaavnoe Kosenwamoe meno HaAXOAKTCS TO3aAH NOAYIIKH TalaMy-
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ca, OHO ABIEETCHA, HAPAAY ¢ HHXHUME XOJMHUKAMHK MIACTHHKA KPbl-
1K CPeAHETo MO3Ta (YETBEPOXOIMEA), NOJKOPKOBRM LIEHTPOM CJTY-
XOBOro aHamu3aTopa. JlaTepanbHoe KONEHYaToe TEAO Pacho/oXEHO
KHHW3Y OT [oAYITKH. OHO BMECTE ¢ BEPXHUMH XONMHKAaMH ILVIACTHHKH
KPBIHIH ABASCTCS TOAKOPKOBBIM LIEHTPOM 3PUTEABHOIO aHANM3ATOPA.
fiapa KoJMEHYATHIX TEN CBA3AHEI NMPOBOTANIMMH MYTAMH C KOPKOBbBI-
MH HEHTPAMH 3PHTENRHOTO U CYXOBOMO aHATU3ATOPOB.

Tunomasamye npencrabnsier cofofl BEHTpaNbHYIO 4acTh NpoMe-
XKYTOYHOTO MO3ra, PacIONATalolyIoca KNepean oT HoXeK mosra, [u-
MOTAIAMYC BKJIOTACT 3PUMEALHbIE NePeKpect, 3PUMeabibie MpPaKnbl,
cepotii Gyz0p, 80poHKy, coclecuonsie meaa A COBCTBEHHO NOATANAMH-
YyecKyio oGnacTe — nodfyzopve.

[Hapopuaroii GopMBE COCLEBUAHEIE Tejla OOPa3OBaHbl CEPHIM Be-
LECTBOM, MOKPHITHIM TOHKHM cloeM Oenoro. Aapa cOCUEBHIHBIX TE
ABNAIOTCH NMOLKOPKOBEIMM UeHTpPaMH OOOHITEILHOIO AHAIH3ATOPA.
Cepbiit 6yrop npeacrasigeT cob0il TOHKYIO INACTHHKY CEporo Belle-
ctBa B obnact KHa [11 Xkenyaouka, koTopas BHITAHYTZ KHH3Y H Knle-
peay H obpasyeT BopoHKy. KoHel BOPOHKH NEPexoauT B THMogu3 —
XKENe3y BHYTPEHHEH CEKPEITHH, PACIIONOXKEHHYIO B THNIOPH3apHON AMKe
TYPEUKOrO ceila. 3PHMTEABHBIN MEPEKPECT, HAXOMALLUKCA BHECpPEaAn
ceporo 0yrpa, NpoACXAaeTCs KIepead B 3pUTEIBHBIE HEPBLI, K3aAW H
JIaTepajbHO — B 3PHTC/BHBIC TPAKTLL,

Tlonoctb rnpoMexyToyHoro Mo3ra — JI aceaydouex — npeacrTapas-
eT coboif y3Koe, pacronoXeHHOS B CAaTHTTAILHON (JIOCKOCTH LRese-
BHAHOE NMpocTpaHcTBO. TpeTHit Xeayaouek orpanuucH ¢ GoKos Memn-
ATbHBIMH TIOBEPXHOCTAMH TATAMYCOB, CHH3Y TMIIOTAIAMYCOM, CIlEpean
cronfaMy cBoma, nepeiHelt cnafikoll ¥ TEpPMUHANLHONR MIACTUHKOH,
c3alil — 3nMTATaMEYecKoil (3agHel) crmaitkoil, CBepXxy — CBOJACM,
HAJ KOTOPHIM PachonaraeTes Mo3oaHcToe Teso. CoOCTBEHHO BEpXHAS
CTeHKa obpa3oBaHa cocyaucToi ocHoBoit 11l xkenyacuka, B xoTOpOi
3azeraer ero cocyaucroe cruiererme. Flonoctb 111 xenymouka xsann
NEPEXOANT B BOLZOTIPOBOI CPEIHEN0 MO3Ta, a CTepeln No 6oKam Yepes
MEFCKENMYAOUKOBLIE OTBEPCTHS COOOLIAETCH ¢ DOKOBEIME XKEAYAOYKa-
MM KOHETHOIr0 MO3ra.

CTpyRTypHO-PYHKOHOHANLHAS OPTAHAIANNA TANAMYCA H THIIOTARA-
Myca. Bes umHbopMmauus of oKpyXalollleM HaC MHpe, O COCTOAHHH
HALLIETO TeJa JOCTHIAeT KOPH HoAyapui 60ab1Ioro Mo3ra yepes Ta-
NaMYCEI IPOMEXYTOYHOTO Mo3ra. TlosToMy masamyc ABISETCH CBOEro
pOnA BOPOTAMH, Y€pe3 KOTOPHIC BCe CEHCOPHBIE CHTHAH, 34 HCKIIO-
YyeHNeM OBOHATENLHEIX, MOCTYIIAIOT B KOpY Moayiuapuil 6onslioro
Mo3ra, JOCTHras co3HaHuA. HepbHbie KAETKH TalaMyca rpynnnpyioT-
cs1 B Gonplloe KonuuecTo sdep (A0 40), koTopsie Tonorpadpnueckn
pasiesAIOTCA HA TEPEAHIOI0, CPSAMBHYIO, MEAMaNbHYIo, JaTepalb-
HYK? K 3aZHIOI0 TPYIIHL.
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IMepenusas rpynna saep 3aHAMaeT 00NacTb nepenHero Syropka. Sapa
MEXHANBHOMH M CpeIMHHON TPYNN pacnonoxeHH Bronb creHku 111
XKenyaouka. JlaTepansHaa Tpynna paciionoxeHa KHAPYXH OT:MCAHATb-
Ho#i rpytns. MX pasmensier BHYTPEHHSIA MeIy/UApHAs IUTacTHHKA. 3al-
HIOK TPYTIIMY 00pasyloT aapa ROLYIUKN. AKCOHEI KIeTOK KONEHYATOTO
TEJA HMEIOT NPSIMbIE CBA3ZH ¢ TIPOCKUHOHHBIMH TIONAMH 3pHUTERbHOIM
KOpPhI 3aTHIIOYHOH Jonu Gojbltoro Mo3dra (nose 47); MeIHaldbHOro
KQJIeHYaTOro TeJla — ¢ NOMBIMH KOpH BHCOYHOH gonu (none 41). Dd-
epeHTHDBIC BOJOKHA A0ep ZOPCOAATEPATLHOrO KOMILIEKCA HaMparas-
OTCS K KOPE MOCTUEHTPaNbHON H3BWIHHHK Gonblioro Mo3ra (noas 1,
2, 3) v BepxHeil TeMeHHOH ROABKYH (TTonsg 5 u 7).

Tunomasamyc ocyllleCTRAACT HHTETPAUMIO (PYHKIHWI BETCTATHBHOMA,
COMAaTHYECKOM CHCTEM W SHACKPHHHOIO aNnapaTa, o0eCIeYHBacT no-
CTOSHCTBO BHYTPEHHEH cpenpl oprannsmMa. HepBHnle KIeTKH runora-
naMyca o0BeaHHAITCA B aapa (Gonee 30 anep), XoTophie pacrionara-
10TCA B AHe M cTeHKax HiDkHed acTtH 11 xenymouka. Tonorpagmaecku
y THIIOTARAMYCA BHIACAAIOT TIPENONTHYECKHNE, CYNPAONITHYECKOe, 11a-
pPABEHTPHKYISPHBE (OKONOXENYIOUKOBLIE), CepoSYropHEEe U ApYrHe
aapa.

SIBnadack BaXHEWINMM HHTETPATHBHEIM LEHTPOM, THIIOTANAMYC
HMEET CHIbHOPA3BHTEIE CHCTeMbi adypepeHTHHX M 3¢dpepeHTHBIX
censeii. Co0cTBEHHAMH FEACTATAMHYSCKHMH TPOBOAALIHMU ITy-
TAMHK, COCOMHAICLKHMH fAApa runorataMyca OXZHO ¢ APYTMM W C
sApaMH coceBHHMX obnacreit ToJOBHOTO Mo3ra, SIBJISIIOTCA NMapaBeH-
TPUKYARPHbIE M CYNpaoITHUYCCKXHE BOJIOKHA, COCLICBHMIHO-TIOKPBI-
WeYyHbid, COCLEBMAHO-TANIAMHYECKNH, BEPXHHH NpoaOABHBIN W
Apyrie nyukd. THRoTanaMo-rHNMpH3apHE NyTh COCONHAET Hell-
pPOCEKpETOPHBIC AiIpa THITOTalaMyca cO CTPYKTYpaMK 3agHell goan
runodusa.

I'unoranaMo-runoguzapuan eucreMa. Perynauua AeatenbHOCTH TH-
nodusa ABasAeTCA oaHOM K3 BaxHeAWNX PYHKUHHA rHIIOTANaMyca.
Apnasce 9acTbi0 NPOMEKYTOYHOIO MO3ra, TRIOOTANAMYC OTHOBpES-
MEHHO ABISETCA H SHIOKPHHHHM OPTaHOM. B ero cTpyKTYypax ocymie-
CTBAACTCA TpaHCGOpMaUWA HEPBHBIX MMIYALCOB B PHEOKPHHHBIH
npouecc. CeXpeTOpHBIE HEAPOHDI CYMTPAOTITAYECKOTO AAPA BhIAEHAIOT
OHOMOTHYECKHM AKTUBHBIE BEHIECTBA — BAZONPECCHH, NApABEHTPH-
KYNAPHOTO — OKCHTOIIMH, ITH OHOMOTHYECKH AKTHBHBIC BeIECTBA
TPAHCIIOPTHPYIOTCA B KaMWULIPHYIO CeTh HeHporunodmsa. Basonpec-
CHH, WIH AHTHAHYPECTHYECKHHl TOPMOH, OKa3biBacT COCYNOCYXHBA-
oliee aelicTBHe ([TOBHILUAST KPOBAHOS AaBACHHE), PETYIHPYET BCa-
CbIB@HHE BOABI ¥ {IOYEYHBIX XAaHANbUEB (KaHanbleB HedpOHOB).
OKCHUTOLHH PETYTHPYET TOHYC IMadKoil MycKyAaaTYpM OpraHop nu-
LICBAPUTENBHON CHCTEMBI, CEKPELIHIO MOJOKAa MOJOYHBIMH XKene3a-
MH, COKpallicHHE MATKH.
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OnpHako, ecjiM TOPMOHH 3ajHeil JoJM runoguia npoayuHpyor-
¢Sl HEAPOCEKPETOPHBEIMH KIIETKAMK THIFOTAIaMHYECKHX Aaep, TO rop-
MOHHI NIepeaHe 20K Tunodu3a o6pa3yloTcs KIETKAMH CaMoif Iie-
pexHeit nonn (ageHornmnoduioM). CekpeuHs BCEX TOPMOHOB
afeHOTUNOMH3a HAXOONTCA MOJ KOHTPONEM THIIOPH3apHHX rop-
MOHOB THHOTazaMyca. I'mmodpu3apHble TOPMOHHE TTOAPA3AEIAKTCA
HA CTUMYJIHPYIOLLHE, WIM PHIMIHRI-PAaKTOPH (JINOEPHHEI), 1 TOP-
MO3SIIIME CEKPEIHIo (CTaTHHEI). BrICBODOX1a5SCh U3 HEPBHBIX OKOH-
yaHuil B HEHPOCEKPETOPHHIX AApax rRIoTalaMyca, runodusarpon-
Hhi¢ TOPMOHB IO COCYIaM PHITOTANAMO-THNO(GH3apHONW CHCTEMBE
MONagaloT B aneHorunodus, roe AeicTBYIOT HA €10 YHAOKPHHHLIC
KJIETKH.

B agpax runoranaMyca pacnonoXeHbl LEHTPH PeTy/sILKHK BETeTa-
TUBHbIX GYHKIMI: YMEHBILCHHE WIN YCHICHHE YaCTOThl CEPACHHBIX
COKPAIUEHUH, YCHIeHHE WK ocnabieHne NepuCTaIbTUKH KNIICYHN-
Xa, CYXCHIE WM pacirMpeHHe 3padykoB H T.0.

B cTpyKTypax THIOTAJaMyca COCPeIOTOYEHEI HCHTPH TEPMODEry-
Jauuu. [TapaBeHTPHKYISIpHOE ARPO 0GeCNeINBACT HHTErPALNK) 1PO-
meccos Teraootnaun. PasgpaxeHue HellpOHOB 3TOTC A0pa BRI3bI-
BaeT PaclIMpeHHe COCYIOB KOXHW, YCHICHHE NMOTOOTHENCHUA,
HHTeHCHIUKALMIO ABIXaHHA. B rumoTanamMyce UMeIOTCA CTPYKTYPHI,
OTBETCTBEHHbIE 32 PETYIALIMIO MHLICBOTO NOBEACHKA. JIaTepaabHLie
TUIOTataMRYeCKHe S1Apa KOHTPOIUPYIOT NOTPEGHOCTD B MHLIE HITH
oTXa3 oT Hee (EHTP FOOAA M LEHTP HAcHILIeHHA). B runoranamyce
HAXOJATCA TAKKe UEHTPhI PErYIALIMA IHTbEBOTO NoBencHus. [as-
HYIO pOJib B MIUTECBOM [OBEACHUH WIPAlOT OCMOPELENTOPEL Npe-
HOTNTHYECKOro ANpa, MMEIOIHE BLICOKYIO YYBCTBHTENBHOCTE K 06€3-
BOXHBAHKIO KJICTOK.

Cyl1eCTBEHHYIO POTL THIIOTAIAMHYIECKHUE CTPYKTYPHI MIPAlCT B pe-
IYJIALHH MOAOBOTO NMoBelieH!S. B KieTkax FMnoTajaMyca CHHTE3UpyeT-
¢ TOPMOH TOHANOJNMOEPHH, PETYJHPYIOIUWA CUHTE3 KJIETKAMH ane-
HOTHNOGH3A TOHALOTPOITHLEX TOPMOHOB.

BOIIPOCH ANA NOBTOPCHHNA H CAMOKOHTPOJIN.

1. HazoBuTe OTAENB TONOBHOTO MO3Ta H PACCKAXKHTE, [AC NMPOXOAAT rpa-
HULb MEXIY HHMH.

2. MepewrcasnTe 40pa 9epelHbIX HEPBOR, PACTIONOXEHHBIC B TONIIIE CTROJIA
MO3Fa.

3, HasoBnTe 9acTi npoMexyToyHoro Moara. Pacckaxwre 06 0Co0GEHHOCTHX
CTpoeHHA H QYHKLUAX THROTATAMYCE,

4. PacckaxnTe o PYHKIHAX KaXA0il u3 yacTell CTROIA MO3Ta (Npoaon-
[OBATOIO MO3TA, MOCTA, CPEAHEro H IPOMEXYTOUHOIO MO3Ta) H MoiXe-
ykKa.

361




KoHeunsiii Mo3r

Koneunpiii Mo3r (00ABITOH MO3I) COCTOWT W3 [IPABOTO H JIEBOTO
nonywapuk GORRIIOTO MO3Ta H COSAMHAIHINX HX BONOKOH, 0Opa-
3YIOIAX MO30OMKCTOS TENMO H Apyrre cmaiku. Tlox MO30NHCTRIM Te-
JIOM pPacnonaracTesd CBOA B BUAE ABYX M30THYTRIX TAXEH, COSIUHEH -
HEIX MeXIy co0oil cnaiikoii B mx cpeaHeit yacth. flepelHsn yacThb
CBOJa, HAMPABJACHHAA BHH3, o0pasyer ¢Tonbet cBOAA. 3aAHsAS YIUIO-
WeHHas # PacXoAamancsd B CTOPOHBI YacTh IMOJYYMSia HA3BAHHE
HOXeK cBoga. Knepeau or cTonGoB cBOOA HAXOBHTCA MOMEPEYHO
pPacIIOJIOXEeHHBIH IYy4O0K BOAOKOH — mnepenHss (Genan) cmaiika.
Brepean cBOga B CATHTTAABHOIM IUTOCKOCTH pacnojiaractcs mpo3pau-
Had Aeperopolka, CoCToAlad M3 ABYX NApasieibHEIX TUTACTHHOK.
Bnepenu ¥ BBepXY 3TH TUTACTHHKH COCIHHSAIOTCA C nepegHei vac-
TBK) MO3OJIMCTOTO Telia. MeXay mAacTHHKaMH HaxOAUTCA Y3Kas 1le-
JIEBHAHAA NMOJOCTb, CoAepXallasd HeOOMNbLUIoe KOAHYECTBO XNIKO-
¢Ti. Kaxaaa nuacTiHKa obpasyer MEARATBHYIO CTEHKY NepeaHero
pora GOKOBOIO XKelyaoukKa.

Kaxaoe noayiiapae 60JMIONO MO3Ta 00pa3oBaHo cephiM U GeNbIM
sewectsoM. [lepudeprdeckad yacTe monymapHsa obpasyeT 60po3as H
WU3BHIHHH, NOKPBITEIE TOHKOH TUIACTHHKOM CEPOTQ BEIUECTBA — KO-
poii Gonemoro Mo3ra. Ihowans nOBEPXHOCTH KOPEL COCTABIAET OKOIO
220 000 M2, Tlom xepoit GOMBIIKX NONyITapuii Haxomoutces Genoe Be-
MECTBO, B yOHHE KOTOPOIO MMEIOTCH XPYMHBIC CKOMLICHWS CEporo

BeIIeCTha — NOAKOPKOBBIE sapa (fasanbHbie yauk). [Tonoctamn s1o0ay- .

mapuil GONBITOTe MO3Ta ARIAIOTCA GOKOBRIE XeMyAOUKH.

B xaxaoM nonylapHH BEIAEIAIOT TPH TIOBEPXHOCTH — BEpXHENATE-
panbHylo (BRIIYKAYIO), MEAHANBEYIO (ILUTOCKYI0), o6pallleHHYIO K ¢O-
CcelHeMy HOAYLIApHI0, H HHKHIOK, MMEIOMYID CROXHLIM penbed,
COOTBETCTBYIOUINI HEpOBHOCTAM BHYTPEHHENO OCHOBAHMA uYepena.
DopMa, pasMephl H OPHEHTHPH GOpO3d W HM3BHAHH MMEIOT 3HauN-
TeNBHYIO HHOIWBHAYANLHYIO BapuabensHocTh. B To Xe BpeMsa Hanbones
KDPYTMHHE 00p03abl U H3BRANHE OTIHYAKTCA NOCTOSHCTBOM CBOCH OpH-
E€HTaLHN.

Kaxaoe noaywiaphie Jenutca Ha aonn. Heumpaasnas 6opo3zda (po-
JIaHA0Ba)} OTACAACT ROGHYIO HOMI0 OT TEeMEHHOMN, Aamepassnas 6opo3-
da (CHIbBHERA) — BHCOYHYIO OT NOOHOH B TeMeHHO#H, meMeHHOo-3a-
muiaoinan Goposda paseraeT TeMEHHYIO F 3aTITOYHYIO Hod. B miyduHe
NarepaibHOR GOpO3IE pacmoiaraeTcs OCTPOBKOBaA nond. bonee mein-
KHe G0pO3NH AENAT NOMH HA U3BMITHHEL.

Bepxnesamepasvras neeepxnocms nosymapun 6oaveo20 Mosea. Joh-
#as doas. TToYTH napainelbHO USHTPATRHOM Goposae, KIepean OT Hee,
NPOXOAUT NpeAUeHTpaNbHas Gopo3fa, KoTopad OTOCHACT MPeALicHT-
pATKHYIO H3BHIHHY. OT NpelueHTpalLHOH Goposab Gosee HIH McHee
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FOPH3OHTANBHO NPOXOOAT BIECPeHR ABe GOPO3NH, PAsOEIAIOLINE BepX-
HIOI0, CPEAHIOI H HIKHIOK JIOOHLIE H3BH/IMHEL

Temennan doan. IlocTuenTpanbHad 60po3fa OTIEAACT OAHOHMEH-
HyI0 H3BHMHY. FOpH3OHTATBHASI BHYTPUTEMEHHAs 60po3na pasaenser
BEPXHIOI® H HHXHIOI® TEMEHHBIE TONBKH.

3amuronnas doas pasnensieTcsl Ha HECKONBKO M3BM/IMH Gopozia-
MH, U3 KOTOPLIX Hanbonee NOCTOAHHON SIBIAETCA MonepedyHas 3aTbl-
nouyHada Goposaa.

Bucounas doas. IIse ApogonsHbie 60PO3OEL ~- BEPXHIA H HHXHAS
BHCOYHSEIE — OTIEAAIOT OAHY OT APYTOH BEPXHIOW, CPEIHICIO H HHX-
HIOW BHCOYHBIE H3BH/IMHDL.

Ocmpoekosas doas (OCTPOBOK) PAciioaracTCs B riyOMHe aTepanb-
Hoil 6opoanpsl. [nyGoxas xpyropas 60po3la OCTPOBKA OTHACNIACT €€ OT
COCEZHUX OTACTOB TOJYLUAPAS OONBLIOTO MO3Ta,

Mednaasnan nosepxnocms nosymapus 6oaviozo mo3za. B obpazosa-
HUM MEIMANBHON MOBEPXHOCTH TOJAYiilapusa OOJBIIOTO MO3Ta MpH-
HMMAIOT YYacTye Bce ero NOJH, KpoMe ocTposkosoil. boposna Mo3so-
JMCTOrO Tesia orubaeT ero ceepxy. OHa oTHensieT MO30MHCTOE Te10 0T
MOACHHYHOK H3BIWIHHBI, HANPABIICTCA KHH3Y H BIIEPEN ¥ 1IPOIOA-
xaeTcs B 6Goposay runnokaMna. Haa nodacnoil H3BLIHHONH MPOXOINT
nosicHas 60po3a, KOToOpas HaYHHAETCA Knepedyd U KHU3Y OT KIioBa
MO30JTHCTOTO Teja, MOAHHMAETCA BBEpX, NMOBOPAYHBAeT Hasal, Ha-
npaBadsch napauiensHo Gopoage Mosonucroro Tena. Ha yposHe ero
BA/IMXA OT NOACHUYHOI DOPO3AN BBEPX OTXONHT €€ Kpaesas 4acTh, a
caMa 6opo3a TIPOAOJUKAETCS B IOATEMEHHYIO Gopoany. Kpaesas 4acTe
noscHUYHOM 60pOo3NH ¢3aaH OrPpAHHUHBACT OKONOLEHTPANBHYIC A0Mb-
KY, 4 criepely — MpeakiIHHbe, KHH3Y M K331 4epes nepelleek Mmo-
SICHas M3BMIMHA MTEPEXOIHT B [IAPATHIINIOKAMINIATBHYIO H3BIIHHY, KO-
TOpasi 3aKaHYHBaeTCd clepead KpIOYKOM H OTPRHHYEHA CBEPXY
Goposgoi rnmnoxamia. [TosgcHyY0 U3BIIHHY, Nepeiiieck H naparui-
TIOKAMIIANLHYIO M3BWIHHY OOBEAMHSIOT [0 Ha3BAHHEM CBOAYATOM
U3BWIKHHH. B ry6uHe 60po3IH THNNOKaMIIa pacTIoNoXeHa 3ybaaTas
U3BUIVHA,

MenuanbHas TIOBEPXHOCTh 3aTbLAOYHOM JOMK OTAENAEHAa TEMEHHO-
JATRUTIOYHOIN 6opo3aoit oT TeMenHol Jomu. OT 3aAHero MmoJeca noay-
LIapHA K0 Tepeiteitka CBOAYATON H3BUIHHBI TIPOXOIHT IINOPHAA 60-
po3la, KOTOpas OrpaHWYMBAET CBEPXY S3BIYHYI0 M3BHIMHY. Mexay
TeMEHHO-3aTHUI0UHOM Goposnoil criepeny U mopHoi 6oposnoil BHH-
3y pacmoNaraeTca KiuH, obpatleHHbIH OCTPEIM YT/IOM KIIepedH.

Hudcnaz nogepxnocms nosysiapus Goabuiozo mo32a pMeet Haubonee
CAOXHHI penbed. Criepeau pacnooXeHa HIKHAA NOBEPXHOCTD J106-
HOU AOJAM, NO3aIH OT Hee — BHCOYHEIH MOMIOC M HUXHAA MOBEpX-
HOCTh BUCOMHO ¥ 3aTHLUIOMHOM JOMei, MeXIY KOTOPbIMH HET JeTKOM
TPAHUELbI.
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Puc. 101, KneToyHEe H BONOKOHHEIE CNION KOph! HOJBIIOro MO3Ta;
[ — monexynapHas naacTHHKA; §] — HapyxHada sepHucTad wiacrunka; 11 —
HAapyXHasd NUpAMHAATEHAS MNACTHHKE; IV — BHYTPEHHAS 3epHHCTAd [LIac-
THHEKA, ¥V — BHYTPCHHAA MUPAMUIAAbHAS MAACTHHKA; V]I ~ MmymsramopdHas
naacTHHka; VI — ponoksna monexkymaproil mnacTaHky; VIII — poloKHa nBa-
PYXHOH 3epHUCTON nacTunky; IX — BoJIOKHA BHYTpeHHEH 3epHHCcTOl mac-
THHKH; X — BOIOKHA BHYTPCHHEH TTHPAMHIATbHON TTACTHHKH

HEIM (ITOAKOPKOBEIM) SApaM, WIH Y3/1aM, OTHOCATCS NOJOCATOE TEAD,
COCTOMMEE U3 XBOCTATOTO M 9¢9€BHIIC00pa3sHOro Auep, orpaja i MIH-
JaneBriHoe Teno (pue, 102).

Xeocmamoe 8dpo pacIONATAETCS JNATEpANTbHEE W BhIILIE TANAMYCA,
OTAEACHO OT HEro NMorpaHU4YHOl (TepMMHANBHOW) mMonockoii. Ampo
KMeEeT TOJMIOBKY, o6pasylollyld JATepATbHYK) CTEHKY TIEpSIHEro pora
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OOKOBOIO Xegayaou-
Ka, TeNo, JIeKallee
Hox TeMEeHHOH mo-
nel, ¥ XpocTt, y4ya-
CTBYIOLLIHI B 00pa3o-
BAHHH KpPBILIH HUX-
Hero pora SOKOBOLO
Xemynouxa. Yesesune-
ofpasnoe adpo pacio-
JIOXEeHO aTepalbHee
XBOCTATOrO, ¥ deue-
BHIIEODpa3HOTO fapa
BHIENAIOT BHYTPEH-
HIO® ero 4acTb —
Onednwd wap U Ha-
PYKHYIO — CKOpAYRY.
31U aipa ABNAIOTCA
[OJAKOPKOBLEIMH JBU-
raTeNnbHBIMH HEHTPa-
MH. Mexay xsBocta-
THIM AAPOM H TanaMy-
COM MEAHWAJBHO H
YHYEeBHLIEOOPA3HBIM
AApOM AaTepalibHO
pacnonaraercs npo-
cnoiika 6eoro peie-
CTBA — GHYMPERARA
Kancyaq. Dra Karcyna
0bpa3oBaHa BOCXOIA-
IIAMH ¥ HUCXONSILH-
MH IPOBOASIIMMH
NyraMH FoJAOBHOTO
MO3ra, COeAMHAI-
LIAMH KOpY TOTYILIA-

Puc. 102. basansHbie siApa Ha FOPHIOHTAABHOM pad-
pe3e TOJIOBHOTO MO3ra:
| — xopa GoaLUIOrO Mo3ra (naur); 2 — KOJEHO MO-
30//UCTOTO TeNa; 3 — mnepeaniit por GOKOBOro Xeny-
IOYKA; 4 — BHYTPEHSA Kallcyna; 5 — HapyxHasn Kai-
cyna; 6 — orpaaa; 7 — camas HapyXHas Kancyna;
8 — ckopaymia; 9 — Gaeaupiit wap; 10 -- 111 xenyao-
tek; 11 — zagumit por GokoBoro xenyiouka; 12 —
3pUTENBHEI Gyrop; 13 — KopkeBoe BelIecTro (Kopa)
ocTpoBka; 14 — roaoska xpocraroro aapa; 15 — no-
JOCTE MPOZPAYHON TI¢PETOPOAKH

puii GONMBHIOrO MO3Ta CO CTBOJOM Y CTTHHHBIM MO3roM. Jlatepanbhee
OT YcUYEBHLEOOPA3HOTO fJpa HAXOAUTCA Y3Kad Nonocka Henoro se-
WECTBA — HAPYNCHAA KARCYAA, A 32 HEIO NEXHT TOHKOC AAPO — 02pa-
da. TaxuM obpa3om, orpajga pacmonoxkeHa B OeaoM BeUleCTRE 1107y
[IapHA JaTepanbHee YeHeBHLUIe0OpasHOro Sapa, MexXay HUM H KOpOi
ocTpoBka. OT KOpH OCTPOBKA OFfpazia OTAeIeHa NPocnoiikoil Beroro
BelllecTBa, TIONYYHBLICH Ha3BaHHE camoi napyxcnoi xancyaw. Mun-
Oaaesudnoe meao (A1po) 3aneraet B OeOM BEINECTRE MepeaHei vac-
TH BUCOYHOM NOMH Moaywapud, Ha 1,5—2 ¢M K344W OT e¢ BUCOUHO-

o nonmwca.
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Benoe zemecTBo monymapsit Goxpaioro Mozra. K Oenomy BemiecTBy
NOJYIIAPHA OTHOCATCS BHYTPSHHSIA Kamcylla, MO3OJTHCTOE TENO, repe-
IHA4 cnaiika, caaika cBoaa, CBOL, a TAKKE CHCTEMBI BOJIOKOH, COEAN-
HAKIUMX YYACTKN KOPHl H NMONKOPKOBbIE LCHTPLL B [IPENSIaX OOHOM
TIOIOBHMHEI MO3TA ([TOMYLIIApUA).

Mo3zoaucmoe meso (bosvian cnaiixg Mo32a) COCTOHT H3 TIOTICPEUHO
OPHEHTHPOBAHHBIX HEPBHBIX BOFOKOH, COEANHSIOMINX NIPAaBOE H JIEBOE
nonyiapus Sonsmoro Mo3dra. Ilepennnii KoHel, MO30JUCTOTO Tena,
eT0 K04€KO, MPONONKEHHEM KOTOPOro SBNSCTCA KAi06, W3rHGaerca
BNIEpel; 3aMHHH — éaauK, 3aKPyIiieH. 3allHss YTOMUEHHAA YacTs (Ba-
JKK) MO3OJINCTOTO TENa KMEPEAH ePeXoanT B ero meao. Kinios nepe-
XOIHT BHH3Y B mepmunasviyio naacmunxy. ITog MO3ONHACTHIM TEIOM
saneraetr ceod (Takxe cocrosnumit H3 GemoTo BelUeCTBa) B BUIE ABYX
COCAHHEHHBIX MOCepeauHe ayr. 9TH OYTH cXOAATCA BOepedy, obpa-
3y cmoabbl ceoda, ONycKalHecs depe3 nogdbyrophe B COCLEBUKL-
Hble Tena. C3aay HoxcKU c600d PACXOIATCA H COCAHHAIOTCH MEXKIY
coBoil chiiixoli ceoda. Kaxaas HoXKa, ONYCKaACh BHH3, IEPEXOANT B
faxpomky, KOTOpasi ZOCTUIAeT HUXHETO pora GOKOBOro xenyaouxa,
T TIPHCOSAMHACTCA K THIMoKaMny. HHXHAS MOBEpXHOCTL MO3ONH-
CTOTO TEMA MOCepeIMHe CPACTAETCA C TeJOM CBoJMa. Mexny HukHel
NIOBEPXHOCTHIO fepeaHeil NoJOBHHB MO3OIHCTOrO TeAa (BKIIoYast €ro
KOJICHO H KJTIOB) M CTOI0AMH CROAA B CAaTMTTANLHOM INTOCKOCTH pac-
NONOXEHE IBE AAQCMUNKE NPOIPAUNOH nepe2opodky, OYPAHHYUBAIO-
LIHe e y3KYI0 [0J0CTh.

Bokopnie Kenyaoukn. lNonocTsaMu noayuiapuii GoNbIIOrO MO3ra
apigoTea Goxopple xenynodku (I v 1I), pacnonoxeHHBE B TONLUE
GeJIOro BeIlleCTRa oA MO3OMHCTHM TeoM. Kaxablil Kenyaodek co-
CTOMT N3 YeTHpeX uacTeil. [lepednuil poz 60KOBOTO XKeNyA0dKa pac-
MoJNoXeH B JoOHOM xone momymapus OOMBLIOTO MO3IAa, denmpars-
Has 4gcmb — B TEMeHHOM HoJjie, 3adwuii poe — B 3aTBIIOYHONH H
HHXHHI por — B BUcoYHOU gone. Ilepeanne pora o6oUX Xeaynoy-
KOB OTAENEHH OAMH OT APYrofo ABYMSA TUIACTHHKAMH MPO3padyHOoil
neperopogky. LleHTpanbHas YacThb GOKOBOro Xemyaouka orudaer
CBEPXY TANTAMYC H HepeXONHT K3aaH B 3aAHUi por, KHH3Y — B HHXK-
HHH por. Menuanesoil CTeHKON HHXHErO pora fBIFETCHS THITNO-
KaMIL, COOTBETCTBYIOWRI TAyfoKoi ofHOWMeHHO#H Gopo3ae Ha Me-
JHAIBHOH MNOBEPXHOCTH NOAYIAPHA. Baonbs runnokammna TAHETCA
faxpoMka, SIBNSIOIIAACA NPONONXKEHUEM HOXKH csBora. Ha menn-
anbHoIt cTeHKe 3aldHero pora OOKOBOrQ Xeayaodka UMeeTcA BHIMd-
yHBaRHe — ITHYBLA IINOpa, COOTBETCTBYIONMIAY LufiopHo# Goposne
Ha MeJAHATBHOH TIOBSPXHOCTH NONYIIAPHA. B BEHTPANBHYIO YacTh H
HHXHWI poF GOKOBOro Xelyaod9Ka BAAeTCd COCYINCTOE CIUIETEHME,
KOTOpPOE Yepe3 MEXKEAYROUKOBOE OTBEPCTHE COSIMHAETCA € COCY-
AucToM craeteHneM 111 xemymouka.
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BOHpOCH EAA MOBTOPEHWA M CAMOKOHTPONA!

1. Haz0BHTE OTAeNb! KOHEMHOre MO3ra, Aalte UM aHaTOMO-YHKUHOHANB-
HYIO XapaKTepHCTHKY.

2. MepeuncauTte Gonee KpyNnHble GOpo3abl U HIBHAHHLL, PACITONOXEHHEIE
Ha BCPXHENATEPANLHOM, MEIMAALHOH W HHWXHEeH TOBEpXHOCTAX NMONyWapus
fonbioro Mosra.

3. Mepeuncnure KNETOUHBIE CACH KOPH Goabluoro Moara. Jaiite xapakre-
PUCTHKY TIOHATHAM «IIMTCAPXHTEKTOHHKA» U «MMEACAPXHTEKTOHHKA» KOPHI.

4. HazoBuTte OazanbHEBIe AApa (Y3IbI), ONHILNTE B3aUMOOTHOLLIEHHS 3THX
A4ep.

5. HasoBHTE CTPYKTYDHI, OTHOCHIKECA K Oe/IOMY BEIIECTBY MOMylIapui
GonbWore Moara, Jaite UM XapakTepUCTHKY.

6. Kakse yacTy BLIAEASIOT Y KENTYROYKOB KOHEYHOTO MO3ra, TAE 3TH YACTH
pacnonaraiotcs?

7. PacckaXxuTe, 4TO Bbl 3HAETE O NPOLYKLMH U ITYTAX OTTOKA CIHHHOMO3-
roBoit XHAKOCTH.

CrpykTypHO-PyHKIMOHANLHAN OPraHH3AMMA HOBOH KOPHI
U D0asanbHbLIX AAep nojywapuii Goabimoro Mo3ra

Cneurdnka pacrpeicneHus KICTOUHBIX 4 BOJOKHUCTLIX 3ACMEH-
TOB ABAACTCA OCHOBOH IMA noapasfgeichuA Kopbl nonaywaphit 6osb-
HIOrQ MO3Ta Ha NOAA K NOANOAA. YYacTKH KOpPbl, CXOOHbIE 0 CTPOS-
HUIO, Tonorpa@un, no cpokam aAnd@epeHLMPOBaHHA B OHTOISHe3¢
Ha3BIBAKOT LIUTOAPXUTEKTOHUYECKUMHE nioaamy, K. Bpoaman B 1902~
1903 rT. BBIgENWS B KOpPe 52 IUTOAPXUTEKTOHMYECKUX (KIIETOUYHbLIX)
nonst. O. @orr v L. ®orr B 1919—1920 rr. onmHcant B Xope, ¢ yIeTOM
BOMOKHUCTOIrO cTpoeHHA, 150 MUENnoapXUTeKTOHHYECKHX y4acTKo8, UH-
cTrTYTOM MO3ra Poccuitckoil akameMHi MeguIMHckuX Hayk (PAMH)
co3aHbl Gojee NoopoGHEIE KapThl LHTOAPXMTCKTOHHUYCCKHX HOMCH
KOPBL TOAOBHOIO MO3Ta Y€IOBEKA.

[Tona HOBOI KOPE APHHATO NMOAPA3ACAATE Ha NPOSCKLUNOHHEIE, HIH
OEPBHYHLIE, a TAKXE Ha BTOPUYHbBIC M TPETHYHbBIE, WIH aCCOUMATHB-
HHle. JIng NpoeKUHOHHbBIX, WIW MEPBHYHBIX, MOIeH XapakTepHO No-
CTYNMACHUE NPAMLIX HEPBHLIX HUMMOY/IbCOB OT NPOCKUHOHHEIX sizep
TanaMyca ¥ MeTaTalaMyca, crporad TonorpadhuiecKas opraHM3alus
apepeHTHRIX HPOEKLMIA, MPONOPIMOHANbHASA 3aBUCUMOCTD MIOLLA-
IM NpeICTABUTENLCTBE B KOPE OT TIOTHOCTH WHHEPBAUHH COOTBET-
CTBYIOLLCH rmoBepxHOoCcTH Teua. FpiMepoM MOTYT CAYXHMTE TIONS B NoO-
CTUCHTPpaNnsHON n3BWiIHMHE (UeHTp oOlueil YyBCTBHUTENRHOCTH), MOJIE
17 B 3aTbinouHOl Dosie (KOPKOBRIA LeHTp 3peHms), mone 41 B Bucou-
HOR aone (KOPKOBLI USHTP ciyxa) M Op.
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Ko BTOPHYHBIM NOAAM KOPH OTHOCAT T¢ NMOASA, KOTOPhIe PacIio-
JIAraloTed BGIN3M MEPBHYHBIX NPOCKHHOHHBIX NoaeH, ITH nond pac-
CMaTPUBAIOTCA Kax nepudepruieckue oTacabl NepBUIHBIX nosei. Tpu-
MEPOM MOTLYT CAYXHTb 001 5 W 7 B BepxHel TEMEHHOW 10JbKeE,
KOTOpble HAXOAATCH PAIOM ¢ UEHTPOM OOLUIeH YYBCTBUTEIBHOCTH.
BropuunbiMKM HONSIMB OCYLIecTRIdeTcd Oofee andwhepeHUHpOBAH-
HBIH H CI0KHbBII aHAJTK3 BOCIIPHATUA HEPBHEIX HMIYILCOR, NO CPaB-
HEHHIO ¢ NepBHYHBIMHU, EcNK cieAcTBHEM NOBPEXIACHHA MPOEKLH-
OHHBIX Nnoneit ABNRETCA BbIANEHHE BOCIIPHATHS ONPSACNCHHEBIX BUIOB
YYBCTBUTENBHOCTH, TO NOBPEXAEHKE BTOPULHBIX NOJER Bbpaxaercs
B HAPYIIEHUH DYHKUMBY pacmo3HaBanu, OUEHKH COOTBETCTBYIONIE-
ro puaa yyscrea. [loaromy B GYHKUHOHATLHOM OTHOWIEHHH NEPBUY~
HHIE M BTOpUYHLIE TONS ABAAIOTCA 30HAMM KOPKOBOro HpelCTaBH-
TEIbCTBA HYBCTBHTENbHBIX (ceHcopHbIX) cucteM. W.I1. [Tasnos Ha3san
TakWe TOag KOPKOBbIMM KOHUUMM aHATu3aTopoB. COrMacHo TakHM
IpeACTABREHNSAM, KOPA NOAYWAPHI 6OABLIONG MO3Ta APEACTABIAET
c0oB0ii COBOKYITHOCTE KOPKOBBIX KOHUOR AHANU3ATOPOR, KANIIbI U3
KOTOPbIX COOTBETCTBYET ONPENeNeHHOMY MepHhepuiICCKOMYy peLer-
TOPHOMY (0110,

B coOTBETCTBUH € UMTOAPXUTEKTORMMECKUMHE KapTamu Muctutyra
MO3Ta S0p0 KOpKoeo20 ANAAU3GINOPA RPORPUOUCHMUCHON Vi KONCHO#
HYSCIMSUMEALHOCY TIPSICTARNCHO NoAAMHK 1, 2, 3 M pacnofoXeHo B
KOpe MOCTLEHTPATBHOM U3BANHHBL. K 3TO 30He NPUXORAT NpONpUHo-
LUENTHRHBIE MMITYJIBCH OT CKENeTHLIX MBI, CYXOXMJIMH, Kancyh
CYCTABOB, a4 TAKKC UMTIYAbCH OT TAKTU/IbHIX, TEMIIEPATYPHLIX H ApY-
THX peuentopoB kKOXH. Camyio GONbILYI0 MAOIaAb KOPKOBOH 30HMI
JaHUMaeT 06acTb KHCTH, TOJIOCOBOTO annapata, ronoss.. Hawmens-
WIYIO [UI01AAb 3aHUMAIOT NPeIcTABMTEARCTRA TYNTOBULLA, HHXHEH KO-
HedHOCTH (pHc. 103, cM. 1B, BKIL).

Kopxoean 30na deuzamensuozo anaauzamopa NpEACTaBAcHA HOMAMH
4 n 6, pacnoNOXeHHLIMH B TIPCAUCHTPANBHON H3BWINHE H NAapaUeH-
TpanbHOH AoNbKe NOOHON 107U, B BEpXHHMX yyacTKax NpesucHTPa b-
KOt M3BUAWHBI PACNIOIOXCHB JBUTATEAbHBIC LEHTPBl MbILWL HHXHEH
KOHEUHOCTH W CaMblX HHXHUX OTAen0B Tynouma (puc. 104, cM. us.
BKA.}. B HiKHel yacTh 1ol H3BMIMHBI BAXOAATCH LEHTPH, PEMYIHPY-
IOIHE JEATENbHOCTL MbILLL AHLA M TonoBel. JeHraTeibHble 06naACTH
KAXJIOTD U3 no.nymapuﬁ CRA3aHblI CO CKCNMCTHBIMH MBIUILAMH TIPOTH-
BOMONOXKHOM CTOPOHBI Tena. MBNukI KOHEUHOCTEH W3ONAHPOBAHHO
CBSI3aHBl ¢ OAHKM M3 [oAyIIapHH, MbIULILBI TYAOBWLIA, TOPTaHA H
IMOTKH CBA3AaHbB! C ABMCaTeABHBIMU OGNACTAMH ODOMX MOYILAPKHH.
B 0B0oMX ONUCAHHBIX LEHTPAX BEIHWUYHHA NIPOCKIIHOHHBIX 30H Pa3nuY-
HbIX OPTaHOB 3aBUCHT HE OT BCAHYHHB NOCNEAHHX, a OT HX (byI-IKLlH-
OHANLHOTO 3HAa4YeHHA. TakK, 30Ha KHCTH B Kope noayluapust Soabloro
MO3Ta 3aHUMAET 3HAYHTENBHO GOJIbLLSE MECTO, YEM 30HbI TYJIORHLUE H
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HUXHEA KOHEUHOCTH, BMeCTe BagThie. B mone 4 akCoHBl FMTAHTCKNX
ITHPaMHAANBHBIX KNETOK V CNost 00pasyIoT HUCXOMMIIHE NPOBOAsIIIHE
APOEKIIMOHHBIE NNYTH; KOPKOBO-CRHHHOMO3TOBOMH H KOPKOBO-SIEPHEIH.
BonokHa 3THX myTeldl AYT K HelipoHaM ABHTATS/IbHBIX 94ep CTHHHOTO
MO3ra H CTBOJIA FOOBHOrO Mo3ra. [lonsa 3 u 4 B rnyGuHe HeHTpaTBHOR
60po3Abl HEMOCPEACTBEHHO MEPEX0AAT OGHO B Apyroe, obecneynBas
TecHelwmne pyHxunoHaneHbeie KOHTAKTHI. [FoaTOMY KOpKOBBle noas 1,
2, 3, 4, 6 0OBLENMHHAIOT B COMAaTOCEHCOPHYIO KOPKOBYIO 30HY.

Ha ofpallieHHOR K OCTPOBKY NMOBEPXHOCTH CpeiaHeii YacTH BEpX-
Heil BHCOYHOM WIBUNNHEI HAXONUTCA K9P0 CAVX06020 anasusamopa (Nona
41, 42). K xaxioMy u3 noayuapuii MOAXOAAT NPOBOAALIKE TIYTH OT
PELEOTOPOR OPraHa CyXa KakK N€BO#, TAK U NPaBoil CTOPOH.

Sopo 3pumesvnozo anasuzamopa pPacnonaraeTca Ha MeIuantbHOM
NOBEPXHOCTH 3aThIIOYHON A0NH NoayWAapKs GONbIIoro Mo3ra no obe-
uM cTopoHaM («mo Geperam») wnopHol Goposael (moas 17, 18, 19).
AApo 3pHTENBHOTC aHAAW3ATOPA NPAROro NOAYWAPHSA CBA3aHO TPO-
ROOSWHWMHA NYTAMH C NATEPATbHON NOJOBHHOA CETMAaTKH TPaBOTO
r1a3a W MeIWanbHON NONOBUHOH CETUATKH JEBOro riasa, fiapo 3pH-
TENLHOrO aHANM3ATePA JEBOT0 NONYIIAPUA — ¢ JaTepaTbHOll mojgo-
BHHOM CETYATKH NICBOTO U MERUANLHON NOJIOBHHON CeTHATKH NMpaBo-
10 riaza.

Kopxoswii xoney obousmeasnozo anaauzamopa — 3TO KPIOYOK, a
TAKKE CTApad ¥ ApeBHSA Kopa. Crapasi Kopa pacmoaaraetcsa B 001acTi
FHOTIOKAMIA K 3yOUaTOH M3BUNHMHBI, APEBHAA B 061aCTH NepeaHero
APOALIPABACHHOIC BEILIECTRR, MPO3PAYHOI NEPeropoakH U 06OHATENb-
iT0¥ M3BKAWHEL. Braronaps Gnu3koMy pacnooxeHuo saep 0GoHATeAb-
HOMO M BKYCOBOTO aHANU3aTOPOB UYBCTRBA OGOHSHHA M BKycCa TECHO
CBA3aHbl MeXAy cobo. S1apa BKYCOBOrO M 0GORATENBHOTO AHAIMIATO-
poB 000MX NOAYIMAPHIA CBAZAHB! MPOBOAALINMH NYTAMH C pelUenTopa-
MH KaK JIEBOH, TAK B NPaBoM CTOPOH,

OnucaHHbie KOPKOBbIE KOHIIbI aHANM3ATOPOB OCYLUECTBASIIOT aHa-
IW3 W CHHTE2 CHrHaloB, KOTOPHIE MOCTYNAIOT W3 BHEUIHEH M BHYT-
PEHHEi cpel OPraHu3Ma M COCTABISIOT NEPBYIO CHTHANLHYIO CHCTEMY
sedcreutesbHOCTH (.11, Tlasnos). B oTiMuke oT nepeoil BTOpas CHIr-
HaNbHAA CHCTEMA UMEETCA TONBKO ¥ YelIOBEKa U TECHO CBA3AHa ¢ pas-
SUTHEM WICHOPA3HACNBHOH pevn.

TpeTHUHbLIC, HAH 4CCOLHATUBHBIC, NONA B MO3re YeJOBEKa 3aHH-
AT 6onee NOAOBUHLL BCeil MOBepXHOCTK nonyimapuii. B 1o6Ho# aone
N ACCOUMATHBHBIM NMOAsiM OTHOCHT. 8—10; 44—47; B TeMeHHOIT — 5,
7. 39, 40; B sucounHoit — 22, 37, 38. KpurepreM BelIeNeHHsT TPETHY-
IBIX MONACH CAYXHUT MX TECHAS CBA3b C ACCOUHATHBHBIMH SUIpAMM TaAa-
vyca. PYHKUMOHANBHO 3TH TIOAA CBH3AHB! C OPTAHU3ALKMEH CIIOXKHBIX
HOBEASHYECKNX AKTOR.

371




Hanbonice 3HaYMTENBHYIO 00MIaCTh ACCOLWATHBHEIE IOAS 3aHHMa-
10T B I0OHOH nosie, OpObUTO-(PPOHTANBEHYIO 061aCTh e 3aHHMAI0T MO
11, 12; npeadpontansHyio — noast 8—10; 44—47.

AdrbepeHTHBIE BONOKHA B 1107151 0pGUTO-(POHTANLHOH 00AaCTH NIpH-
XOOSIT OT HelipoHOB MPO3pavHOil MePEropoakH, KPHILIH CPEAHETO MO3-
ra, HecrnelNn(pUIECKHX Amep Tanamyca. JIBycCTOpOHHHMH CBA3SIMU 3Ta
06J1aCTh CBS3aHA C NOMAMHA NPEAPPOHTANBHOMK M BUCOYHOT obnacTei.
Mpoekuvonnele 3¢xpepeHTHBIC BOJOKHA HANPABIAIOTCA K SAApaM M-
notazamyca. B GYHKIHOHATEHOM OTHOLEHHHU OPOHTO-(DPOHTaANbHAA
KOpa PACCMATPHBAETCH KAK BAXHOE 3BEHO NTMMOHYECKoil cucteMsl. [Toas
44—47 npeadpoHTATBHON OGNACTH 3aHUMAIOT HHUXKHIOIO NOGHYIO M3~
BHJAMHY H GYHKUHOHANBHO CBA3aHbI ¢ OCYILECTRIEHHEM DEUM.,

K monsim 8— 10 np¥xoaHUT 3HAYWTENBHOE YHCHIO ahPePpeHTHHIX BO~
N0KOH K13 18—19 nonel 3aThiIOYHOW J0JIH H OPYTHX OTAENOB KOPH.

TMona 5 u 7 remeHHOB monu, noaydast addepeHTHHIE BOIOKHA M3
NPOEKUMOHHbBIX Itosieit 3 M 4, a TAKKE aCCOUUATHBHBIX AACP TaTaMyca,
GOYHKIMOHATBHO.CBA3AHBI CO CTEPEOrHO3MYECKOH YYBCTRHTENBHOCTBIO
{CNOCOBHOCTBIO Ha OLUYTb ONPELEAAThL CBOHCTBA MPEAMETOB).

Mong 39 1 40 B TeMeHHO# 1ONE UCKITIOYHTENBHO BHICOKO PA3BUTHI
B MO3Te yenoreka. B QyHKUMOHAIBHOM OTHOWEHHY none 40 cB#3aHO ©
OpraHM3auel CIOXKHBIX ABHXKEHWI, B TOM YHClIE HamucaHHeM GyKB.
Mone 39, Haxonsieecs pAlOM € SAPOM 3PUTENLHOTO AHANH3IATOPA,
BOCTIPMHMMAET CUFHATH! (MMIY/JIbChI) NMHCBMEHHOH peYH.

B noae 22 BUCOYHOH A0AYW HAXOAHTCA 4Ip0 KOPKOBOTO KOHUA Ciy-
XOBOTO aHaNW3aTopa, BOCTPHHUMAIOLIEro cAOBECHOC 0003HaueHHe
npeaMeTos. B none 21 pacnonoxeHa npoeKUMOHHas 001acTb BECTHOY-
JApPHOIO annapara.

TakuM o6pa3oM, aCCOLMHATHBHLIC MO/ KOpH C8A34Hb ¢ Haubonee
CITIOXKHBIMY TIPOLECCAMH, CBOWCTBEHHBIMM XM3HW M ACSATENbHOCTH
4enoBeKa.

DyYHKURS peay OTHOCHTCS K CNEBU(pUUECKUM 0COOCHHOCTSIM Yeno-
BeKa, ARNAACH OCHOBOH aGCTPakTHOTO MBIULIEHHS. C dyHKUHER peun
B KOpe TIoNywapmit 6o/blIOTe Mo3ra cBA3aHbL nonst 44 U 45 (ueHtp
Bpoka) u nose 22 (neHTp BepHuke), pacnoNOXEHHBIE B IEBOM NOAY-
HApWH 6OMBHIOrO MO3ra MPaBOPYKHX JIOOCH.

IHenmp Bpoxa pacnonoxeH B HWXHeil NobRO#H U3BUNUHE NOGHOI .

JOM W TPAHMUHMT C OONAacTbio KOPKOBOrG JABHTATE/bHOTO LEHTDA.
B nonax 44 1 45 (ueHTpe bpoka) HaxoZaTca AApa peYeBoro aHanu3a-
TOpa. DTOT LUEHTP FPAHHYHT ¢ HUXHUMHU OTAENaMH I'IpCJ].ueHquaJleOﬁ
H3BMIMHDBI, KOTOpbIE ABASIOTCA AHATH3ATOPAMH IIBHAXKEHMH, NIPOH3-
BOAWMBIX NPH COKpalilleHWM MbILILL TONIOBH M 1MEH. B 370H 9acTH pe-
yeIRMFATENbHOTO AHANH3ATOPa OCYILIECTRSICTCS aHATN3 ABHXKCHHIA BCEX
Mbllu ryG, WK, A3BIKA, TOPTaHW, IMPHHUMAIOUIHX Y4YacTHE B aKTe
oGpa3oBanmsd YCTHOM peyH (NPOM3HOWIEHHE CAOB U NPEANOKESHHI).
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MospexaeHne y4acTka Kopel 3Toil obnmactH (mose 44) NPHBOOMT K
deucamenvrol adazun, T.e. yTpaTe CIOCOBHOCTH MPOH3HOCHTE CNIOBA.
Bra acdazud He CBA3aHa ¢ noTepeil CocoOHOCTH K COKPAILIEHMIO MBILIILL,
YYaCTBYIOWMX B pedecoGpazopaHHM. bonee Toro, Mpy NopaxXeHUH noaA
44 He yTpauHBaeTca CIOCOGHOCTL K MPOU3HOLICHHIO 3BYKOB MK Te-
HHIKO.

B lLeHTpanbHLIX OTAeNaX HUXHel JJOOHOW M3IBWIKHM {(none 45)
HAXONMTCA ALPO PEYCBOTO aHANM3ATOPa, CBA3AHKOIO ¢ meHdeM. [lo-
paxeHue ToNd 45 CONPOBOXAACTCA dZPAMMAMUIMOM, KOTAA YTPauHBa-
€TCH CNOCOOBOCTE K COCTABNICHMIO OCMBIC/IEHHHX NMPEAIOKEHHH W3
OTOEAbHBIX ¢10B. Peyb TAKHX CONBHMX COCTOHT W3 HECBAIAHHOTO 1O
CMEICIOBOMY 3HAYEHHKO HaGopa CJIoB.

¥ 4enoBeKA 3HAMHTENIBHOIO PasBHTHA JOCTUTaeT noje 46, Hemoc-
PEACTBEHHO IIPHMEIKAIOIIEE K LeHTPY Bpoka u QyHKUKOHANBHO CBA-
3aHHOE ¢ BOCHPHATHEM PUTMRYECKON IOCASIOBATEIBHOCTH 3BYKOB
NMPH CTAHOBICHNH PeyeBoil PYHKLHH B OHTOreHese.

Hlenmp (30na) Bepnuxe pacrnioloXeH B BepXHel BHCOYHOMH W3BWIH-
He (mone 22). B cocTap 3Toit 30HM BKITIOMAIOTCA TaKXKe noad 42, 40 u
37, saHWMawoUIMe CMEXHBE y4acTKH Kopbl. [Ipy paszpymeHnH 3108
30HB ¥ MPaBOPYKHX NioAci B NCBOM MONYIIAPHH BO3HHKACT peyeeas
aenosus (HecnocoGHOCTE MOHMMATL peub). K HelipoHaMm 30HH BepHuke
MOAXOAAT BOJOKHA MEAMANbHOTO KOACHYATOTO Teja, AAcp MOAYIIKH
TanaMyca.

Ana peyeBoil NeATENBHOCTH HeoOX0INMA IISNIOCTHOCTE PEYECIyX0-
BHIX, PEUE3PHTCALHLIX H PEUCARHTATENIBHBIX 30H KOPH MONYIUAPHHA
0ONBLIOTO MO3rA, a TAKKE UX CBA3H C AIpaMH TaJlaMyca, NOAKOPKO-
BHIMH S/IDaMH U SAPAMH YePEITHHX HEPBOB.

Crpyxrypro-)YBEKNHOHANLHAS OPranA3anAA 6a3anbHbIX anep. XBo-
CTaTOE U YeueRNneobpasHoe anpa pasneaeHsl OeIBIM BeIeCTBOM, KO-
TOPOE COCTOMT H3 MHEJIHHH3HPOBAHHEIX BOJIOKOH W HasklBaeTCA
MOACCATHM TEAOM. B pyHKUMOHANTBEHOM OTHOILICHHH CTPYKTYPHI [10-
JIOCATOTO TeAa ABMAIOTCA BAXHEHIIAM 3BeHOM SKCTpafiMpaMUIHOM CH-
CTEMBE, OCYLLICCTRISIOIUCH PETYIALHIO CIOXKHBIX ABTOMAaTH3UPOBAHHBIX
JABHTATEABHBIX 2KTOB, OpPraHM3alHK MHMHKH, PEryRALMI0 TOHYCZ
MBILUIL. BKCTpANHpaMHAHAsA CHeTeMa, o0beJHHAS PasiTHYHbe CTPYK-
TYPH MO3Ta, (PYHKLHOHWUPYET B TECHOI CBA3ZM ¢ MHPAMMBIHON H JTHM-
Giveckoli cHCTEMaMH, HIPaeT BAXKHEHIIYIO poJib B OpraHKH3aLHH OBH-
KeHWH W ICHXHYSCKHX MPOLIECCOR.

MuHaaneBuaHOE TEAO B (PYHKUHOHANBHOM OTHOIHEHHHA paccMar-
PHBAETCA KAaK 4acTb JHMOGNYECKOIl CHCTEMBI, OCYIIECCTENAIOLICH pe-
[YSALUMIO BETCTATUBHBIX M HeHPOSHAOKPHHHBX $hYHKUWi, OcHOBHbIE
a(btbepem‘nble BOMOEKHA X HeﬁDOHaM MHAHIANEBHAHONO T¢1a HAYHHA -
I0TCA B CIPYKTYpax OOOHATENBHOrO MO3ra, AAep rHnoranaMyca, a
TAKXE B KOpe BHCOYHOI W N0OHOI1 Zonel. DddepeHTHRE BONOKHA U3
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MUHAAIEBUIHOIO TeNa CEAYIOT K AnpaM FHHoTajlaMyca, K peTHKY-
JApHOiA GOPMALIMH CPEIHEro MO3Ira, MOCTa, JOPCANBHOMY AAPY Onyx-
JAIOmMero HepBa M MONAM HOBOH KOpBI;, CYIIECTBYIOT ABYCTOPOHHUE
CBSA3HM MMHIANCBUIHOTO Tena ¢ YepHoi cyGCTaHuMeil, HeHpOHAMM
PETHKYNAPHO# (popMALIHU CTBONIA MO3ra.

JInmOmueckas cHCTEMA H PETHKYAsSpHas ¢opManns

Ton JaMOHYecKoi crcTeMoll MOHUMaIOT MOPPOGYHKLKOHANLHOE
OGBEIHHEH e CTPYKTYP MO3Ta, KOTOPBIE OGYCIOBINBAIOT SMOIHOHANb-
HYIO OKpacKy rmopenexusa. B 1878 r. anarom [1. Bpoka sliepBbie ynoTpe-
ST ITOT TePMHH I 0G03HAYECHHUS «KPAeBOi»>, HIH <TMMOMIECKOi»,
HONH — OBJIACTH KOHEYHOTO MO3Ta, OKAMMIISIIOLLEH CTBOJ MO3Ta. Tai(
Ha3BIBaEMasl «KpacBas JONf» MESWAIbHOIM MOBEPXHOCTH MOTyllapHh
COCTOHT M3 NOACHOH K THIIIIOKAMIAILHONA U3BMIUH.

KpHreprem mist BRMIOYCHNA 3THX CTPYKTYD MO3Ta B COCTaB naMGH-
4ecKof CHCTEMSI SIBIAETCS MY TECHad CBA3b € THITOTANaMyCOM U y4ac-
THEe B OPTAHM3aLKM MOTHBAIIMOHHO-IMOLHOHATLHOTO NOBEACHHUI.
KpoMe CTPYKTYD THMIOTAIaMyca B JAHHYIO CHCTEMY BKMOYAIOT: ruf-
[OKaMII, MRHAAIEBIAHOE TeI0, TMMOHIECKYio KOpY, IEPEAHIOW IPyN-
fy spep W 3afHEMeaManbHOe 4ApO TalaMyca, Ipo3pauHylo NEpero-
porky. OcofeHHOCTRIO JIKMOHYECKOH KOPBI ABIAIOTCH e¢ CBAH C
nongMH AoGHBIX Joneii, 06ecedlBaloIX CO3HATENLHYIO PETYIALUHIY
SMOLIMOHANBHEIX OIEHOK BHEUIHHX Bo3OelcTBHil. Bee CTpyKTypHBIE
06pasoBaHHg TUMOMIECKOH CHCTEMH 00BLeAMHSIOTCA ABYCTOPOHHHMMU
CBA3IMH B TEJOCTHYIO CHCTEMY.

JINnMOMYecKas CHCTEMA XapaKTepU3yeTcs TaKxke o0ManeM JABYCTO-
POHMHX CBsi3¢ii C APYTHMH OTAEIAMH MO3Ta i BHYTPH CBOUX CTPYKTYP.
B npeaenax MMMOHYECKON CHCTEMBI UMEIOTCS CJIOXHRIC LIMKANICCKUE
CBA3M, COTAIONTHE YCIOBHS A1 NMPOBEJCHUA BO30YXACHHA (10 CIOXK-
HBIM KPYTOBbIM HyTsM. TIpHMepOM TaKoi KPYTOBOH CBA3M CIYXRHT TaK
HasbiBaemulil kpyr Tlefimeca, WAyLUHH OT FMNROKaMNa 9epes CBOL,
COCLIEBHAHOE TEJIO, MEpefHee AAPO TAIaMyca, KOpY NOACHOH H3BKIIH-
HH K TAOITOKAaMII.

DTH CTPYKTYDHI, U3MEHSIS TOPMOHATBHELA (OH, YJacTBYIOT B dopmm-
POBAHUM OOYXICHHHA K AeACTBHIO (MOTHMBALIMK), PETYHPYIOT CaMu JeH-
CTBHA, YCWIHMBaA WIH oCnadnas SMOLIMOHAABHBIN dakTop NMOBEACHNUA.

OyHKUMH AMMOIGECKOH CHCTEMBI HE OTPAHWTNBAIOTCA TONLKO
3MOLIMOHANBHEIMH peaKlMsAMH. OHH TaKXe obecneyunBaloT noaicpxa-
HHE rOMEO0CTAa3a, PEryAUpYIOT LMWK «COH—OOAPCTROBAHNE» , Y4ACTBY~
IOT B TIpoTieccax o0y4eHHs U MaMATH.

Pernkynspaas dopMamas (CeTIATOE BEmIECTBO) IPHHUMACT yyac-

THE B NTOMUEPXKAHHH OOAPCTBOBAHMS HapsALy ¢ aumbuvecko cucre- |
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MO, JTa cHcTeMa O0BSTMHAET LSNBIHA DA CTPYKTYP, HaYHHAT CO CITMH-
HOTO MO3T2 (Cepoe BEIECTBO MEXAY NepelHUMH H 3a0HAMH POTAMH)
H 3aKAHYHBAs CTPYKTYPaMH MPOMEXYTOYHOTO Mo3ra. OBIIHMY YepTa-
MH CTPOSHIS peTHKYIsIpHOi dopMallii ABTASTCA HalHYHe XapaKTep-
HOTO THHA HEUPOHOB (peTUXyAsSpHbI# HelipoH) U onpenenesHoH opra-
HU3ALKHH cBg3eit. JIng peTHKYNSIpHON ¢opmalMH XapaKTepHH
NOMHCHHAITTUYSCKHE LelTH KOPOTKOAKCOHHBIX HEHPOHOS, a TAKXKE HEH-
POHBL ¢ MHOFOUMCIIEHHBIMH KosutaTepanaMi. bnarozapa rakoii opra-
HM3ALMH MOg NMPAMBIM BIHAHHEM OLHOTIO PETHKYIADHOIC HEHPOHA
Raxogutcs oxoiro 30 TeC. APYTHX PETHKYNSAPHEIX HEAPOHOB,

B cTpyKTYpHOM OTHOLICHHH B PETHKYJIAPHOM (opMalMK BBLIC/A-
10T TPH 30HbLL MEOHAHHYIO MSINATBHYIO H JATepanbHyly. Meananuas
30HA PacMoJoXeHa N0 CPSOHCH JTMHWH MO3Ta; MeAHANbHAA 3aHUMAaeT
MeIHANLHEIE OTACAB CTBOMA; AaTepalbHasA JICKHT BONM3H YyBCTBU-
TeJIbHLIX AICP CTBONA,

Pacnosarasch Ha NyTH BCEX BXOMALIHX B LEHTPANBHYIO HEPBHYIO
CHCTEMY M BHIXONANIMX W3 Hee HEPBHBIX MMINYIbCOB (MHAQOPMALIHOH-
HBIX CHCTEM), peTHKY/IsIpHad dopMaliusl BMecTe ¢ THMOUYECKOI CHC-
TEMOH BEINONHACT (PYHKLMH AKTUBHPYIOLIMX CHCTEM MO3Ta.

IIporoaampe MYTH rOJIOBHONO H CIHHHOTO MO3ra

Hmnyaecel, BOZHUKAIOITHE TIPH BO3LSHCTBUM HA peleNTopHl, NMe-
PenajoTcs Mo OTPOCTKAM HEHPOHOB K MX TenaM. brnarogapa MHOTOYHC-
JeHHHM CHHAaINCaM HeUpOHB KOHTAKTHPYIOT MEXAy coboid, obpasyd
LieNH, N0 KOTOPHM HEPBHBIC HMITYJIBCHI PACIIPOCTPAHRIOTCA TOABKO B
OnpeAeNeHHOM HANPABIEHHH — OT YYBCTBUTEIBHEIX HEAPOHOB 4Epes
BCTaBouHsIe K 3hdexTopasiM. ITo obycnorieHo MophpodyHKIIKOHANB-
HEIMH OCOOCHHOCTAME CMHAICOB, KOTOpHE TIPOBOIAT BO3GYXKIAcHHE
TOJBKO B OZHOM HAMPaBACHWUH — OT NPeCHHANTHYSCKON MeMOpaHbI K
MOCTCHHANTHUYECKOMH.

Ilo oMM UEMAM HEHPOHOB HMNYILC paclpoCTPalsACTCa ISHTPOC-
TPEMHTCNBHO OT MECTa €0 BOHMKHOBEHHA B KOXE, CIM3HCTHIX 000-
JOYKaX, OpraHaX ABHXCHHA, CTEHKAX COCYAOB K CIHHHOMY MITH rOJI0B-
HoMy Mo3sry. [lo ApyruM UenaM HeHpOHOB MMITYABC TPOBOIHTCS
LeHTpOOEKHO K3 MO3Ma Ha NepKbepHIo, K pA0OYHM OpraHaM — MbII-
LaM, Xene3aM. B nmpouecce 3BOMIOLME H NPOTPECCUPYIOIIETO PASBHTHSL
LeHTpansHoi HepBHOW CHCTEMBI CTPOCHHE PeACKTOPHBIX OYT YCJIOX-
HIWIo0Ch. BO3HRKIM CloXIbie pedieKTOpHEE OyTH, 00pa3soBaHHbIe Heti-
POHAMH, pPACTIONOXEHHHMHY B BRINIENCKAIIHUX CETMEHYAX CIHHHOTO
MO3ra, B 6a3a7bHbIX APaX FOJIOBHOTO MO3Ma H B KOpe NoAyLapHii 6onn-
woro Mo3ra. OTpocTKH HEHPOHOB HATMPABISIOTCS M3 CIIUHHOTO MO3ra
BBEpX K PAsHYHLIM CTPYKTYpaM TOJIOBHOIO Moara, ofpasya NyukH,
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COEMHAIONINE MEXIY COO0H HEPBHBIS MEHTPLE. DTH My4YKH COCTABIAIOT
npoeoxduue nyti. [Iposoasunme MyTA — 370 COBOKYITHOCTB TECHO pac-
TIONOXEHHBIX HEPBHBIX BOJOKOH, COSAMHSIOUIMX PA3NTHYHBIE LUCHTPH
TOJIOBHOTO H ¢CIIMHHOTO MO3Ta, IIPOXOJAIIHX B ONPEHENICHHBIX 30HaX HX
Georo BEMIECTBA M MIPOBOMIIIHX ONPEACICHHBE HEPBHBIC HMITYIILCHI.

B cnHHHOM H NOJIOBHOM MO3Te BHIENAIOT TPH IPYIIIH GTPOBOIALINK
NyTeit (HePBHBIX BOJIOKOH): aCCOLMATHBHBIC, KOMUCCYPaNbHBIC M PO~
eKIHOHHEIE.

Accouysamuensie nepsusie 60s0kna (KOPOTKME M JUIHHHBIC) COSIM-
HSIIOT MEXRY coB0il IPYNIBI HEHPOHOB (HEPBHEIE LIEHTPKEI), Pacnoso-
XKeHHbIE B ogHO#H nonosuHe Mo3ra. KopoTkme (BHYTpUIONEBHE) He-
PBHBIE BOJIOKHA COSTMHAIOT GIIN3NeXalue y4acTkKH CepoTo BEMECTBa
¥ PacloNaraloTcsi, Kak Mpasiio, B Npeaenax onHoi nosmu Mosra. JimH-
HHBeE (MEXIONEBBIE) aCCOLHATHBHEIE IyYKH COCAUHAIOT MEXIY coboli
YJacTKH CEpOro BelIeCTBa, PACTIONOKEHHBC Ha 3HAYATEIDHOM pac-
CTOSTHHH OJUH OT APYTOTO, 06BIMHO B paumMuHbX gomdx. K HuM orHoO-
CSTCH: @epXHuii nPpodoALHb nY4OK, COETHHAIOIMHN KOPY JIOOHOM HOMU
¢ TEeMEHHOI W 3aTHUIOTHOM; nuqcmui npodoavHuill MyMOK, CRI3BIBAIO-
IIIHi cepoe BEIECTBO BACOYHON \IOMM C 3aTHUIOYHOM; KpIovKocuoHbLl
nywox, COCANHSIONMI Kopy B o0acTi NOBGHOro MoJKca ¢ mepeaHeil
YACTBIO BUCOYHOMN n0mH.

B cnHHHOM MO3Te acCOLIMATHBHBIE BOROKHA COCAMHAIOT MEXRY CO-
Goil HeIPORBI, PACTIONOXEHHBIE B PATHYHBIX CEIMEHTaX. DTH BONOK-
Ha 06pa3syloT cOGCTBeHHBIE MydKH CIMHHOTO MO3Ta (MEXCerMeHTap-
HEIE MY9KH), KOTOPHIE PACTIONATAIOTCS BONM3M CEpOTO BEIIECTBA.

Komuccypaavuste (cRaesnsie) RepeHbie 8040KHA COSANHSAIOT aHANO-
rMYHBE LUEHTPH (Cepoe BEMECTBO) NPABOTO U JISBOTO MOMyHiapuit
GoNBIIOro Mo3ra, o6pasysd MOZONHCTOE TeNo, CMANKy ¢BOoJa W Mepe-
IHIOW (Genyo) craiiky. Mo3onMcToe Teo COeTHHAET MeXny coboi
HOBHIE, H0AeE MOJOABIE OTACHH KOpH OOMBLIIOrO MoO3ra MpaBoro M
NEBOTo Nnoayliapuii. B KaXIoM NoJylliapHd BOJIOKHA PAcXONATCA Bee-
poobpaszHo, 06pa3sysl JYMHCTOCTh MO30IMCTOrO TeNa.

B nepenneii cnalike MPOXOAAT BOJIOKHA, KOTOPBIC COCTHHAIOT MCXK-
Iy coGolt y9acTKH KOPHI BECOYHHIX lonell 060X nmoNiylapiui H mpH-
HaIeXaT ODOHATCALHOMY MO3TY (Cepoe BElIECTBO IMITMOKAMIIOB H
BHCOYHLIX Aoneil 060Hx noayLaphii).

Ilpoexuuonnvie nepennie 8040KNa (APocOORIueE Rymit) COETUHSIOT
CHMHHKOM MO3T ¢ TOJIOBHLIM, AApa MO3IOBOTO CTBOMAA ¢ GasaibHBIMH
SOpaMK ¥ KOpO# MOJTyapyii 60nbIIoro Mosra (BOCXOAAIIHME TYTH), &
TAKXE TOJIOBHOM MO3T CO CMHHHBIM (HUCXORAUHE TIYTH).

Bocxodsuiue npoexyuonusie nymu, agdepeHTHBIC, TYBCTBUTEBHBIE,
ITo HuM K kope GOASLIOre MoO3ra MOCTYNAioT HEPBHEIE MMITYJIBCHL,
BOSHMKILHAE B PE3YIILTATE BO3NSHCTBUA Ha OPTAHN3M PasiiMuHbIX dak-
TOPOB BHEILHEH Cpeibl, BKAIOYAs MMMOYIbCH, MAYNHE OT OPTaHOB
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YYBCTB, OINOPHO-ABUTATENEHOTO AlNapara, BHYTPEHHHX OPTAHOB M
COCYIOB. B 3aBHCHMOCTH OT 3TOTO BOCXOASALIME TTPOSKITHOHHEIE TIYEH
OendaTca Ha TPH TPYIIB: 3KCTEPOLENTHBHBIC, NMPONPUOLECITHBHLIE,
HHTEPOLICITTHBHBIC,

1. Bxcmepouenmusnne IPOBOIALINE NYTH HECYT HMITY./1bCHI OT KOX-
HOTO MOKpoBa (0oNeBLie, TEMIIEPaTYDHBIE, OCA3AHHA U JABJICHUA), OT
OPTaHOB YYBCTB (3PHTERbHBIE, CIYXOBBIE, BKYCOBbIE, OOOHATENLHHIE).
[posomsaumii nyTh GoNeBOH U TEMIICPATYPHOI YyBCTBUTEABROCTH (2a-
mepaabubill cnunomasamueckull nyms) COCTOMT M3 TpeX HEHPOHOB.
Penenropsl Nepeoro (UyBCTERTENBHOIO) HEMPOHA, BOCTIPHHHMAIOLIHE
YKa3aHHBIE Pa3IpaXeHHs, PACTIONAraIOTC B KOXE H CITH3UCTHIX 0060~
J1oyxax. Teno MepBoro HEMPOHa JIEXHUT B CITMHHOMO3IOBoM yane, Hen-
TPaNBHHH OTPOCTOK B COCTaBE 334HEr0 KOPEIIKa HAMIPABAACTCH B 305~
HUH por CIIMHHOTO MO3ra H 3aKaHYMBAacTCA CHHANCaMH Ha KIIETKAax
BTOPOTO HeHpoHa. AKCOHBI BTCPHIX HEHPOHOB, TEa KOTOPHIX ASXAT B
3aIHEM pOFe, Yepes MEPEIHIOn cepylo craiiky NepexoisT Ha MpoTH-
BOROJIOXKHYIO CTOPOHY CITMHHOTO MO3Ta, BX0J4T B OOKOBOH KAHATHK,
ofpasys nareparbHblil CIMHOTANaMHYECKHIE TTyTh. OH MOAHHMAETCA B
NMPOAOJITOBATHII MO3T, MPOXOIHT B TIOKPHIIKE MOCTa, IIOKPBIIIKE CPel-
Hero MO3ra W 3aKaHYMBAETCS B TazaMyce. AKCOHR KIETOK TalaMyca
(TpeTnit HeiipoH) HaNpaBIAIOTCA K BHYIPCHHEH 3¢pHUCTON IIACTHH-
ke (IV ¢noidi Kophl) TOCTUEHTPANBHON M3BHIMHEL, TIEe HaXOIHTCA
KOPKOBBIM KOHeil aHATH3aTopa O0LIeH JyBCTBHTE/IbHOCTH.

TMposoAaIIMiT NYTL OCA3aHAA W NABNEHUs1 (nepedHuli cnusomanamu-
yeckuli nyms) HECET UMITYNILCH OT PELENITOPOB KOXH K KASTKaM KOPH
MOCTHSHTPAILHOM W3BWIKHGBL, X04 BOJOKOH NEpPBOre HelipoHa 3TCro
MyTH AHANOTHUEH TAKOMY Xe HelpoHy JaTepajbHOrO CIIHHOTANAMH-
YecKoro myTH. BOJIBIIHHCTBO akCOHOB BTOPOTO HeilpoHa HEpesHEro
CNMHOTAIAMHYECKOTO NYTH TAKXKE [epeXoisaT Ha MPOTUBONONOXKHYIO
CTOPOHY CIIHHHOIO MO3Ta Yepes IMepeIHIon Cepylo CaiKy, BXOOAT B
mepeAHWii KAHATHK M B €10 COCTaBe CIIEAYIOT BBEpX K TalaMycy. HacTb
BOJTOKOH BTOPOTO HellpoHa HAET B COCTaBE 3aJHEro KaHaTHKA CIIMH-
HOTO MO3ra BMECTE ¢ AKCOHAMH NIPOBONALLETO ITYTH TPONPUOLIETITHE-
Hoil YYBCTBUTENLHOCTH KOPKOBOTO HanpaBleHHIs.

2. Hponpuouenmuennie NYTH NMPOBOIAT MMIYJILCH OT MBIIILL, CYXO-
XKHIIHH, CYCTABHRIX KallCy)l, CBA30K. DTH IYTH HecyT MHGOPMALMIO O
MONOXCHHH qacTei Tena, o0beMe SBHKEHWN, MBIITEYHOM TOHYCE, CTC-
MEHH HATSOKeHMst cyXoxuakil. TTpoBoaaiik myTe MponpUoOLIEIITHBHON
YYBCTBHTEIBHOCTH KOPKOBOTO HANPARIEHHA HECeT HMITY/IECEL MBIIHET~
HO-CYCTABHOTO YYBCTBA K KOPE TIOCTICHTPAIBHOIM M3BIWIHHBL [Iponpuo-
LIENTUBHAA YYBCTBUTE/IGHOCTL NO3BOJSET YESICBEKY OLICHHBATH I10/10-
XKetHe YacTel CBOEro Te/a B IPOCTPAHCTBE, AaHAMTM3HPOBATL COOCTBCHHEIS
CJIOXKHBIE ABHXKESHHA W 2T BO3MOKHOCTE MIPOBOIHMTE LieJICHATIpABICH-
HYIO HX KoppeKUHIo. Tena nepsoro HeipoHa 9TOTO TYTH TAKKE JEXAT B
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CITMHHOMO3TOBOM y3/1¢. AKCOHB! 3TUX HEAPOHOB B COCTABE 3aJHETO KO-
pellika, He BXOAS B 33IHMH por, Hanpas/sSIoTed B 33/ HUH KAHATHK, rIe
00pa3syIoT TOHKHI H KTHHOBHIHBIA IydKK. STH MYYKH CIEAYIOT BBEPX B
MPOAOATOBATHH MO3r K TOHKOMY ¥ KJIMHOBMAHOMY flapaM. AKCOHBI
BTOPBIX HeHPOHOB, BHIXOLMIHWE M3 3THX sOep, NCPEXCOAT HAa MPOTH-
BONIOJIOXHYIO CTOPORY, 00pa3ys MeAHANIbHYIO NET/I0. 3aTeM OHM Npo-
XOIAT Yeped MOKPHIUIKY MOCTA M MTOKPHILIKY CPEAHEro MO3ra U 3aKaH-
YYBAIOTCH B TANAMYCE CHHAMCAMH Ha TEIAaX TPETEUX HEAPOHOB. AKCOHRL
NOCAEIHNX HaNPARIAIOTCH B KOPY HOCTUEHTPANBHOM K3BHAUHBL, THE
3aKaHYHBAIOTCA CHHAMCAMU Ha HedpoHax IV ciios Kophl. Jlpyras 4actb
BOJIOKOH BTOPBIX HEHPOHOB IO BBIXOAE H3 TOHKOTO ¥ KIHHOBUIAHOIO
SUIEP HATIPARMSAETCA Yepe3 HIDKHIOIO MO3XKEUKOBYIO HOXKY B KOPY 4ep-
BA Ha CBOEH CTOPOHE MO3XeuKa. TpeTha 4acTh BOIOKOH MIEPEXOAUT Ha
[IPOTHBOMONIOXHYIO CTOPOHY H TAKXKE Yepe3 HHXHIOK MO3XKEYKOBYIO
HOXKY HAIIPaBJSIeTCAd K KOPE YEpBA Ha NPOTHBOIIONOXKHOH CTOpPOHE
Mo3xeuka. OHI HeCYT SIPOMPHOUECITHBHEBIE HMITYILCHL K MO3XEURY Jid
KOPPEKIIMH NOACO3HATENBHEBIX NIBHXEHHHA OTTOPHO-ABUTATENLHOIO an-
napara. KpoMe oNMHCaHHOTO, HMEIOTCA NPONPHOLICTITUBHbIC nepeduitt
M 3a0RULE CRUROMOINCEYKO8HNE nymu, KOTOPbie HECYT B MO3XKEUHOK UH-
dopMalKio 0 COCTOAHHH OMOPHO-ZBUTATENBHOTO afNapata N ABH-
raTeIbHEIX LEHTPOB CIIMHHOTO MOJra.

3. Humepouenmuenwe TYTA NPOBOAAT WMITYILCH OT BHYTPEHHHX
OpIAaHOB W COCYAOB. PacIionoXeHHbIEe B HUX PELENTOPH (MeXaHo-,
6apo-, XeMO-) BOCNPMHUMAIOT HHGMOPMALIMIO O COCTOSHAM roMeoc-
Ta3a (MHTERCUBHOCTH ODMEHHAIX MPOLECCOB, XMMHUYECKOM COCTaBe
KPOBH, TKAHEBOU XHAKOCTH, ZABJIEHHU B cocydax U T.I.).

Hucxodawue nposodaiyue nymu NPOBOAAT MMIYABCH OT KODBL I10-
JYLIApHiE GONBLLUIOro MO3ra U NOAKOPKOBLIX LIEHTPOB X SAPAM MO3ro-
BOTO CTBOJ/IA ¥ IBHTATE/ILHLIM SIApaM NEPEAHRX POFOB CITHHHOIO MO3ra.
DTH OYTH pa3zeisiiorca Ha JBe Mpynnbl; MMPAMUAHBIE H DKCTpanKpa-
muaune, Tepssie IRIIOTCA TIABHBLIMH JBHTATENbHEIMHA NyTAMH. OHU
HECYT YEpe3 COOTBETCTRYIOILHE IBHIATEALHDBIE A1pa FOJOBHOYO H CNHH-
HOTO MO35a HMIYJILCH M3 KOPBI MOMyEIapsii OOABIIOTO MO3ra X cKe-
JIETHBIM MBIIILAM [ONIOBB, ILEH, TYJIOBHINA, KOHEYHOCTEH. DKCTpa-
NMApaMMAHBIE NYTH HECYT HMIYALCH OT MOIKODKOBHIX LEHTPOB H
pasIHYHbIX OTACAOB KOPHI K JBHTATENABHBIM AApaM YepeHbIX W CIIHH-
HOMO3I'OBBIX HEPBOB, 3aTeM K MBILLAM, a4 TaKKe IPYTHM HepBHHIM
LUEHTpaM CTBOMA MOTOBHOIO MO3ra M CIIMHHOMY MO3FY.

Traenuiii deusamensiviii, HNH nupamudsuii, nyme NpeaCTABNIAET CO-
60 CHCTEMY HEPBHBIX BONIOKOH, 110 KOTOPLIM MPOH3BOJALHBIC OBUTA-
TeJIbHBIE WUMIY/IBCh OT TUTAHTONIMPAMMAANBHBIX HEBPOLUMTOB (NMpa-
MHAANBHHX KTeTok Beua), pacnonoKeHHBIX B KOpE MpealeRTPANbHO
H3BWIMHBL (V ¢J10#1), HANPABAAIOTCA K OBHraTeNbHBIM 41paM depern-
HBIX HEPBOB H K TIEPEAHAM poraM CIMHHOTO MO3Ta, a OT HHX K CKe-
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JIETHBIM MbilIaM. B 3asHCcHMOCTH OT
HanpaBleHHA ¥ paclioRoXeHUA BOJIO-
KOH THpaMHIHMN MyTh OEIUTCA HA
TPH YaCTH: KOPKOBO-SOEPHLLA NMyTh,
HAYIIHH K AApaM YepelTHEIX HEPBOB;
NaTepanrbHHA H TIEPeIHKIA KOPKOBO-
CTHHHOMO3I'OBHE (MHPaMHIAHEIS)
TIYTH, HAYILKME K AApaM HepeaHHX
poros criBHHOTO Mo3ra {(puc. 105).

Koproseo-sdepnuii nyms TIpeAcTas-
asteT coboif MyYOK aKCOHOBR FHTAHTO-
NUPAMHBAANIBHLIX KJIETOK IpeAUeHT-
panbHO# W3BWAWHEL, JTOT YT IIpO-
XOOUT 4epe3 KONeHO BHYTpeHHeH
Kancyibl, OCHCBAHME HOXKH MO3ra.
BoJIoKHa KOPKOBO-SIEPHOrO MYTH
MepeXoIAT Ha MPOTUBOTIONIOXKHYIO CTO-
pPOHY K NBUTaTelbHEIM siIpaM depen-
HBbIX HEPBOB, Ie¢ 3aKAHYHBAIOTCA CH-
HamcaMM Ha HMX HelpoHaX. AKCOHH
JBUTATENBHBIX HeHpPOHOB YKa3aHHRIX
sIIep BBIXOAMT W3 MO3Ta B COCTABE CO-
OTBETCTBYIOLIMX YEPETIHBIX HEPBOB M
HanpaBagioTes K CKENMeTHRIM MBIFIAM
TOJIOBHI M LIEH.

Jamepaavubii u nepednuii kopxoso-  Puc, 105, [vpaMuaHbe NyTA:
CRUHHOMO32080t¢ (NUpamMuonbie) MYTH | — NpeXUEHTPATLHAS NIBHIHHA;
HAYMHAIOTCA OT FTUFAHTONMPAMHIATE- 2 — TanaMyc; 3 — KOpKoBo-sIep-
HBEIX HEBPOLIUTOBR MPEeANECHTPANBHON HEIil TyTh; 4 — DonepeyHHit pas-
W3BWIHHEL. BoJOKHA 3TOro NMYTH Ha-  pe3 CPeIHEro Mosra; 5 — Honepey-
NpaenAOTCA K BHYTPEHHSH Kancylne, Helfi pa3pes Mocra; 6 -~ mone-
MPOXOAAT 4epe3 NMEPEnHIO0 YACTb €€ PedHBIl paspes MPOIOAroBaToro
3agHell HOXKH, 3aTeM 4Yepe3 OCHOBA- MO3ra; 7 — nepekpecT NHUpaMun,
HHE HOXKH MO3Ta H MOCTA, TIepeX0o- 8 — narepanbHHH KOPKOBO-CIUH-
JAT 8 NPONOJrOBATEIN MO3T, 06pasys HoMO3roBol NyTh; 9 — TMonepey-
ero nupaMuasl. Ha rpadfiie npofoji- HHil pa3pe3 CIHHHOTC MO3ra;
FOBaToOTO M CHOHHHOIO MO3Tra 4acthk 10 — nepenHuit KOPKOBO-CITHHHO-
BOJIOKOH KOPKOBO-CITMHHOMO3IOBOFO MO3TOBO MyTh.

NYyTH NEPeXoANT Ha NPOTHBONO-  CrTpenku — HaNpaBlcHHE ABH-
JOXHYIO CTOPOHY, NMPOJONXAETCH B XEHWA HepBHLIX HMITY/ILCOB
GOXOBOi1 KAHATHK CIIHHHOTO MO3ra

(nramepasvrbit KOPKOGD-CNUHHOMO320601 HyMb) M MMOCTENCHHO 3aKaH-
YHBACTCA B MEPEIHHX pOTaX CNUHHONO MO3ra CHHAYICAMM Ha WX JBN-
rateJibHbIX KieTkax. BojoxHa KOpKOBO-CIIAHHOMO3TOBOIO HYTH, He
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nepexoasie Ha MPOTHBOMONOXHYIO CTOPOHY Ha rpaHUlle ITPOAOI-
[OBaTOTO MO3Ta CO CIMHHBIM, CITYCKAlOTC BHU3 B COCTaBe Neped-
HEro KAHATHKA CIIMHHOTO Mo3ra, o0pasya nepednuli Koprxoso-cnin-
HOMO320808 nymb. DTH BOJOKHA IIOCETMCHTHO NEPEXOAAT Ha
NTPOTHBONOROXHYIO CTOPOHY Yepes Oenyio cnadKy CIHHHOTO MO3Ta H
3aKaHYMBAIOTCA CMHANCAMH Ha ABUraTEABHBIX HEBPOLMTAX [IEPEIHHX
POroB MPOTHBOTIONOXKHON CTOPOHBI CITMHHOTO MO3Ta. AKCOHBL KJe-
TOK IepeJHUX POTOB BHIXOAAT M3 CITHHHOTO MO3Ta B COCTaBe Iepe-
JHETO KOpellKa i HHHEPBHPYIOT CKeNeTHRIe Mpiuiiet. MTak, Bce nu-
pPaMHIHBEC MYTH ABRIAIOTCA NEepeKpellleHHRIMH,

BDrempanupamudntie nposodsugiie NyTH TRAMICTCH (PUIOTEHETHYECKH
Goslee CTApHIMH, 9eM TIpaMuanble. OHK HMEIOT MHOXECTBO CBA3eH ¢
KAeTKAMH M IpaMH CTBOAA MO3TA M ¢ XOpoi GOMBIIOF0 MO3Ta, KOTO-
past KOHTPONUPYET M YIIPARNAET SKCTpanupaMuaHoil cuctemoil. B ceasu
¢ 3THM ODLIMM HAYaJIOM SKCTpailMpaMHIHBIX OYTeH MOXHO CUHTATE
KOpY MOJyapHii GOMBIIOre MO3ra, & MECT@M, [¢ OHH OKaHYMBAIOT-
¢, — AApA MO3TOBOTO CTBOJA M TEPeAHHX POTOB CIIMHHOIO MO3ra.
Bnuaaue Kops nonyuapiii GOMBLIOTO MO3ra OCYLICCTRIASTCH Yepes
psia o0pa3oBaHMii: MO3XeY0K, KPacHBIE AIpa, peTUKYIAPHYIO GopMa-
IHIO, CBS3aHHYIO C TAJAMYCOM H TIOJNIOCATHIM TENOM uepe3 BecTHOV-
napHasle sapa. Onnoit H3 GYHKUMHA KpacHOTO AIpa ABAACTCA NOAACH-
XKAHHE MBILICYHOTO TOHYca, HeoGXOAMMOTO IS HEMPOH3IBOJLHOIO
YACPXAHHS Tefla B paBHOBECKH. OT KpPaCHOTO Apa HEPBHBIC HMILYb-
Cbl HanpaBNAIOTCA B ABUTaTe/lbHBIEC AApa NEPEAHMX POTroB ClIIMHHOIO
MO3ra (KpacrosoepHO-CRUNKOMO32060U Hymb).

B ocvilecTRACHUM KOOPEWHALMHN BBUXCHHH YeJOBEKA NPH HAPY-

IICHHU PABHOBECHA BAXHYIO PONb HTPRET npeddeepRO-CRURKOMO320~
goli nyms, KOTOPbI COSEUHSET BecTHOVAADHEIE SApa ¢ NepeAHUMH
poOTaMH CMHHHOTO MO03ra. Ileperiii HelipOH 3TOrO NyTH 3aNETacT B
siipax VI mapsl yepenHbIX HEPBOB. DTH Alpa COSAMHEHEI ¢ MO3XKEY -
KOM M MOCPEACTBOM 33AHET0 MPOAONBHONO [MYYKA — C RBHTATEAbHEBI-
mu aapamu Iil, IV, VI map yepennsix HepBoe. DTOo obecneunBaer
COXpaHeHHe TIOMOXEHMS i7Ia3HOTro A06IoKa TIpH IBHXKEHHAX FOJIOBH H
[IeH. AXCOHEI BTOPBIX HEMPOHOB fIpeNBEPHO-CITHHHOMO3IINOBOIO MYTH
CNYCKaloTCA BHH3 B COCTABE NEepeiHerc KAHaTHKa CMWHHOTO MO3ra H
3aKAHYMBAKTCA CHHAIICAMU HA IBHTATCIBHEIX KIETKAX ITIEPEIHHX pO-
TOB CHHHHOIO Mosra. Heiiponsl peTdKyadapHoii ¢popManmyu obece-
YHBAKT CBA3E HNPEAJIBEPHO-CIHHHOMO3ITOBOTO MYTH ¢ Ba3aIEHRIMH
SIIpaMH.

Kopa noaymapuit 60AbI0ro M03ra OCYIUECTBIAST YIPABICHUE
SYyHKUMAMH MOIKEUKA, YUYACTBYIOUIErO B KOODIWHALIMHM NEWXCHHIA,
Yepes MOCT IO KOPKOBO-MOCHOMO3NCEYKOSOMY HYMU.

Takum 06pa3oM, TPOROAAIINE TIYTH TOJOBHOTO H CITUHHOLO MO3-
T2 YCTAHABNMBAIOT CBA3H MeXay addepeHTARMHA U 3dxbepe HTHEIMU
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(3peKTOPHHMH) LIEHTPAMH, 3aMBIKAIOT CIIOXHBIE petbrekropHme
AYTH B Tefe yenosexa. ONHA MpOBOAsLIME NyTH HECYT HEPBHBIC HM-
nyiscel K sEpaM duaoreneTHuecky Gomee CTaphlX OTHC/NOB MOSIA,
JIeKANIMX B MO3TOBOM CTBONE H 0GECNEYHBAIOIIAX (PYHKLIHH, KOTO-
prle 06nanaT OnNpexeeHHEM aBTOMATHIMOM, fe3 yuacTus CO3Ha-
HHSA, XOTA W NOA KOHTPOAEM TONYLIApHA GOABIIOTO MO3ra. HApyrue
NpOBOASALIHE NMYTH 3aMBIKAIOTCA ¢ YHacTHEM GYHKLHI KOpbI TTONY-
mwapnii 60JBIOr0 MO3ra (BHICIIHX OTACNIOB UeHTPaNbHONH HEPBHOMR
CHCTEMDI) H 00€CNeYHBaAIOT NPOM3BONbLHEIE ACHCTBHA OPIaHOB K CH-
crem opranos. [Tposoasume nyTn GyHKUMOHATBHO OOBeIMHAIOT Opra-
HM3M B eIMHOE Lenoe, 06GecneuynBaloT COTJIaCOBAHHOCTD ero AeH-
cTBM.

Bo3pacTHbie 0cOOCHHOCTH CTPYETYPM
1 yRKuHA OPraBsoB HEPBHOH CHCTEML

Mocne poxaeHHA pebeHKa B MEPBYIO oUepeb NPOUCXOAMT MHE-~
JIWHU3ALAS CTHHHOMO3TOBBIX HEPBOB, 3aTeM TPOBOASUINX NyTe
CIMHHOTO MO3Tra § CTBOJMA FOJIOBHOTO Mo3ra. OCHOBHASA Macca BOAO-
KOH YepenHBIX HEPBOB MUESTHHUIHPYETCA K 1,5—2 ronam. B cpen-
HeM K 3 rojaMm OCHOBHASA Macca HEPBHBIX BOJNOKOH MHEJIMHH3H-
POBAHA, OCTATTHHLIC 33BEPILAICT 3TOT MPOIIECC K 6 rogam. OTHOCUTENBHO
MIO3IHO 3aBEPHIAIOT NMPOLECC MHETMHU3ALHH TAHTCHIIMANBHEIC BO-
NOKHA KOPH nonyliapuii 6oasutoro mMosra (k 30—40 rogam). B npo-
necce MHETWHU3ALMH MPOUCXOIAT KOHIEHTPaUis HOHHLIX KaHa-
noB B oGnacth nepexpatoB PanBee. TToBhiaeTcs BO3OYAMMOCTH
4 NabMIBHOCTE HEPBHBIX BOJMOKOH. TaK, Y HOBOPOXISHHEIX HCPB
cnoco6eH npoBoauTh TONEKO 4-—10 UMM/C, B TO BPEMA KaK ¥ B3pOC-
nplx — 300—1000 umn/c.

TopMO3HBIE MEXAHU3MBI LIEHTPANBHOM HepBHOR CHCTeMbl POpMH-
pYIOTCAL B OHTOTECHE3E 34 CYCT Pa3sBHTHA TOPMO3ZHBIX HeHpPOHOB. -
HOBRNEHWE TOPMO3HEIX MEXaHH3MOB CYIIECTBEHHO IOBRIHACT crocob-
HOCTL K KOHLIEHTpALHH BO30YXRSHHA, OTPDAHNINBAsA €0 UppalHalHio.
C nosiR/IeHHEM TOPMO3HBX MEXaHU3MOB Ge3ycoBHbIe pediniexcel CTa-
HOBHTCA GoNee TOUHHMHA H NTOKATH30BAHHBIMH.

Cnnusoii M03r. B TedeHse NEPBLIX TPeX MecsAUeB BHYTPUYTPOGHO#M
WK3HH CTRMHHOM MO3[ 3aHMMAET IO3BOHOYHHI KAHAT Ha BCIO €10 JIHHY.
B nasbHeilllieM NO3BOHOYHHK PacTer GHICTpee, YEM COUHHOH MOST.
IMosToMy HUXHHA XOHEel CTHHHONO MO31a MMOXHUMACTCA («BOCXOIUT»)
B IIO3BOHOMHOM KaHaie. ¥ HOBOPOXAEHHOro peGeHka HIKHHUH KOHeL
CIIMHHOrO Mo3ra Haxomurtca Ha ypoBHe Il moACHHMHOTO MO3BOHKA,
¥ B3pOCIOTO ueoBeka — Ha ypobHe — 1l roACHMMHOIO NMO3BOHKA.
B cBA3M C «BOCXOXGIEHMEM» (OTHOCHTENBHBIM YKODOUECHHEM) CIIHH-
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HOr0 MO3ra B NO3BOHOYHOM KAHANE KOPEIMKH CNKHHOMO3TOBBIX He-
PBOB YIIHHAIOTCA, MPMHUMAIOT KOCOE, 3 B HHXHHUX OTIeNaX — BEpPTH-
KanbHoe MmosioxkeHue. Kopelrki cIMHHOMO3IMOBLIX HEPBOB, KAYIIHE K
KpPEeCTUOBLIM OTBEPCTHAM, 00pa3yloT BOKPYT KOHEYHONH HHTH IYYOK,
NONYYHUBIUHHA HA3BAHHE «KOHCKHI XBOCT».

CnuHROHK MO3T HOBOpOXIEHHOTO HMeeT AnHHy 14 cm. K 2 romam
IUTHHA CIIMHHOTO Mo3ra gocriraetr 20 ¢M, a k 10 ronaM, 1o cpaBre-
HHIO ¢ TIEPAOJOM HOBOPOXICHHOCTH, ViABaMBaercs. BeicTpee BCero
PACTYT TPYAHHE CETMEHTH CIMHHOTO Mo3ra. Macca cnnMHHOIO MO3ra y
HOBOPOXICHHOTO COCTABAACT 0K0J10 5,5 T, ¥ geteil 1-ro roga — okono
10 r. K 3 rogam Macca cmMHHHONO MoO3ra mpembiltfaer 13 r, K 7 romaMm
paBHa NnpuMepHo 19 r. Y HOBOPOXASHHOTO LEHTPaibHbIl KaHan LiHpe,
4eM ¥ B3POCNOro. YMEHBIICHNE €70 TPOCBETA MPOUCXOZHUT IMABHBIM
obpasoM B TeueHre 1—2 romop, a TaKKe B 6oJ1ee NO3MHHE BO3PACTHLIC
TIEpHOIOBI, KOTHAa Habmoaaercs yBeMMYeHHE Macchl ceporo u Henoro
BemecTsa. O6beM Ge1oro BelecTsa CIIMKHOIO MO3ra BO3pacTaeT Obic-
TPO, OCOOEHHO 32 cUeT cOBCTBEeHHBIX IYIKOB CETMEHTAPHOIO annapa-
Ta, (OPMHPOBaAHHE KOTOPOTO MPOHCXOOUT B Golice paHHHE CPOKH MO
CPaBHEHHIO CO cpoKaMH GopMUpPOBaHMSI POBOASIIIMX TIYTEH, 0Opa3y-
I0LMX HAICerMeHTApPHELI anmapaT MO3ra.

Bonpocu AAAd NOBTOPCHHA H CAMOKOHTPONA:

1. PACCKAXHMTE ¢ LHTOAPXUTEKTOHHYSCKHX TTOIAX KOPH NONYIIapui 6onh-
HOTO MO3Fa H PacTIONIOXEHHN B KOpe AZep pasjIvuHLIX AHANR3ATOPOR.

2. Ha3oBHTe MECTa PACNOJOKEHHA B KOPe NONYUlapHii Goapuwore mo3ra
HIEHTPOB PevH,

3. PacckaxuTe 0 CTPOSHWH W DYHKIHAX NAUMONYECKOH CHCTEMBI H petH-
KyaapHOit dropMalim.

4, PacckaxuTe o x1accu$bHKalUH NPOBCAALLHX NTYTEH’ NONIOBHONO U CIIHH-
HOro Mosra.

5. ¥xaxure, B KaKue 30HH KOPB TONYIHapHil GONBIIOTO MO3ra HeCcyT HepB-
HbIE HMITYILCH NPOBOAIINE TIYTH GOMEBO, TeMNepaTYPHOH M IPYTHX BHOOB
4YBCTBHTENLHOCTH.

6. PaccKaXHTe, YTO Bl 3HACTE O CTPOCHAH H H33HAYCHHW NUPAMUIHBIX H
SKCTPATIHPAMHIHBIX MPOBOASHIMX TYTCH.

Tonosao#t Mo3T, ¥ HOBOPOXASHHOTO FOJIOBHON MO3T OTHOCHTENBHO
SobIIo#, Macca ero B cpeaHeM 390 1 (340—430) y Manbumkos u 355 r
(330—370) y meBouek, 4ro cocrarnaer 12—13 % macch resia (v B3poc-
Joro — npuMepHO 2,5 %). K KOHITy IepBoro roga :KM3HM Macca rojioB-
HOYO MO3TA YABAaUBAeTCH, 4 K 3—4 romaM — yTpaueaercs. B mansHeil-
weM (nocie 7 1eT) Macca rolIOBHOTO MO3Ta BO3pacTacT MEIIGHHO U K
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20—29 rogaM JOCTHraeT MaKCHManbHOTo 3HadeHns (1355 1 — y Myx-
yuH ¥ 1220 r — v XeHupH). B nocaeaypomie BO3PaCcTHLIC NEPHOADL,
BIUTOTH 0 60 neT y MyX4MH M 55 JIeT ¥ XeHIINH, Macca MO3ra CyLe-
CTBEHHO He M3IMeHsieTcs, a mocae 55—60 neT oTMeuaeTCs HEKOTOpPoe
YMEHBIIIEHHE ¢e.

Y HOBOPOXIACHHOTO JIyYllie Pa3BUTH (HUAOreReTHIECKH fonee cTa-
phie OTaenbl MO3Ta. Macca cmeosa Mo32a paBHa 10,0—10,5 r, wTO CO~
cTaBnsieT NpuMepHo 2,7 % Maccal Tena (¥ B3pOCioro -— OKOJIOo 2%).
K MoMeHTY poxacHus GONbIIMHCTRO Aiep CTBOJNA MO3Ta XOpo1lo pa3-
BUTO, OTPOCTKH MX HEHPOHOB MMEIMHK3IHPOBAHHL.

CTPYKTYPH cpednezo Mo32a K MOMEHTY POXICHHA IR depeHuMpO-
BaHBl HemoctaTouHo. TaKue AApa, Kak KpacHOE A1po, YEpHOe Beule-
CTBO, CO3PEBAIOT B NMOCTHATANBHLIN nepuon, GopMupys HUCXOAALWNE
TIPOBOAALNKE TYTH SKCTPANUPAMHKIHON CHCTEMBI.

Hpomencymounoiii 032 Y HOBOPOXKIECHHOIO PasBET OTHOCHTCIILHO
xopoluo. K MoMeHTY poxkaeHua nuddepeHHpoBaHbl cnenrduyYecKne
M HecreuudUYecKHe AIpa Tajamyca, Gnaromaps, emy copMHpoBa-
HBbl BCE BUABl YYBCTBUTEMEHOCTH, CTAHOBNECHNE aCCOLMATHBHHIX A1ep
[IPOUCXOAWT MOCJE POXACHHUA M CBA3AHO C Pa3sBATUCM accoLnaTHB-
HBIX TToJeit Kopbl, OKOHYATEILHOE CO3PEBAHNE TATAMHYCCKUX SICP 3a-
KAHYKBAaeTcs NpuMepHo K 13 romaM.CTPYKTYPH THIOTANaMyca y HO-
BOPOXACHHBIX HEAOCTATOYHO N PePeHIEPOBAHEL, B CBIA3H € YEM ¥
HHX HECOBEPIIEHHE MEXaHH3MBI TEPMOPETYIALINU, PETYAALUS oOMeH-
HBIX npoleccos. JuddepeHuupoBKa agep runoTanaMyca npoucxoinuT
HepaBHOMepHO. K 2—3-NeTHEMY BO3PACTY GONBIMWHCTBO TMIIOTA/IO-
MUYECKUX SIep chOPMHPOBAHO, HO MX OKOHYATENbHOE (PYHKIIMOHAD-
HOE CO3peBaHMe TIPOMCXOANT K 15—16 rogam.

Mozocewok. Macca MO3XeUKa Y HOBOPOXISHHOTO cocTanser 20 1
(5,4 % macchl Mo3ra). K 5 mec Xu3HH Macca MOIXCUKa yBETH'IHBACTCA
B 3 pa3a, X 9 Mmec — B 4 pa3a (peGCHOK yMECT CTOATH, HAUUHACT
XOHMTE). ¥ TOf0Baioro peOeHKa Macca MO3XKeUKa COCTABIACT — 90 r.
K 7 ronaM oHa AOCTHIaeT HWXHeH rpaHHIIL MacChl MO3XKEHKa B3poC-
noro yenoseka (130 r). OcofeHHO WHTCHCHBHOE Pa3sBHTHE CTPYKTYP
MOZKEUKA IPOUCXOAHT B MEPHOA, HOMOBOTO CO3PEBAHM. .

Hoaywapus 6oabwozo mosea. HoBas Kopa B CTPYKTYPax noJjyiia-
pHuit HaunHaeT GopMUPOBATECA B KOHLIE BTOPOTC MECALIA BHYTPHYT-
po6Horo nepuona. Ha npoTsikeHUM BCEH BHYTPUYTPOOHOH XUSHH B
Pa3BHTUH HEOKOPTEKCa BBUICNAIOT TPH nepHoaa: pAHHHIT MHrpaLH-
OMHbLIL, CPETHUIA, WIM PO NpeABApUTEAbHOK AN bepeHUHPOB-
KM HA CAOW; TO3THUI, WIM NepHOl, 3aKITIOUHTENbHON AnddepeHIu-
popkH. PaHHH# TIepHOA OXBATHIBAET MPOMEXYTOK CO Z:m nmo 4-u
JyHHBH Mecau. B 3To BpeMa HabNlogaeTcs MArpailua HetipobaacTop
H3 rIyGoKHMX (0OKONOXENYIOYKOBBIX) CNOEB KOHEYHOFO MO3FOBOro
My3bips B KOPKOBYIO NMIacTHHKY. B mepuon ¢ 7-H no {0-10 Hegelo
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HaUYMHAIOT dopMUpoBaThbesl HIDkHAE (Ty0oKmMe) caon kope (V
VI). Heckonpko nosxe (Ha 13—15-i nemene) mpoucxoant audrbe-
penunuposka BepxHuX cioes — 1, II, III n IV. HauyxnHasa ¢ 4-ro
MecANA BHYTPHYTPOGHOH XH3HH MPOUCXOIWT NPSABAPATENRbHAR H-
TOAPXUTEKTOHHYECKaA AH(PepeHUHPOBKa KOPH Ha KISTOYHBIE
clon, o6pasyioTcd neppNuHEe Gopo3gs B u3BmMuHEL. Ha 5-M Mecq-
Ii¢ BHYTPHYTPOOHOTO TIEPHOIA MTOABIAITCA CISAYIOLIHE MePBHYHBIC
Goposun: GokoBasi, EHTpaNbHag, LIMOpHAA, 60po3aa MO30THCTO-
ro tena. Bropuusnie 6oposasl (ToGHbIE, BHCOYHEBIE M Ap.) HAUHHA-
10T moABasiercs ¢ 6-ro0 Mecsua BHYTpHyTpoGHOTro nepmoga. ITocae
7-ro Mecdla BHYTPUYTPOOHOH XH3HM HAYHHAIOT QOPMHPOBATRCSH
TpeTH4YHBIe Gopo3abl. [MOARNIOTCS HHAWBHAYAAbHBE BapHAlLlUH pH-
CYHKa Gopo31 M U3BWIKH. TIPOUCXOANT 3HAYHTENBHOE YBETHYEHHE
NOBEPXHOCTU KOpEL. K MOMeHTY POXIEeHHSA YHCIO HEHPOHOR IOCTH-
raeT 14—16 MIpI, KaK y B3pOCNOro YendBeKa. HeiipoHbl B KOpe
HOBOPOXAESHHOTO UMEIOT BepeTeH000pa3HyIo GopMy H ciaboe pas-
BHTHe AcHApUTOB. [locrae poXxOeHUs B TeUEHHE NMEPBHX TPeX JIET
MPOUCXOIHT KHTCHCHUBHEIA POCT OTPOCTKOR HeMpPOHOB, HX MHEAH~-
HI3auns, audpdepeHIMpoBaHHEe HEPOHOB B CIOAX KOPH. B nmepuon
or 3 mo 10 ner yBenuuMBaeTcs KOIMYECTBO aCCOIMATHBHBIX BOMO-
KOH. 3a ¢4eT MHTeHCHBHOTO pa3suTHA 111 ciiosa yBermuusaeTca To1-
IIMHA KOPH, B 3TOT nepuoa B OCHOBHOM 3aBepLUAIOTCH TIPOUECCHE
pasBUTHA KOPKOBHX dopMannii. OaHaxo ToHKas auddepenmposka
B ACCOHHATHBHBIX MOMAX Apoaokaetca 10 16—18 ner. Cospesanne
pasNHYHEIX KOPKOBHX TEPPUTOPNI HIOET aCHHXPOHHO. ITeprovu amd-
$epeHIUPYIOTCA OIS COMAaTOCEHCOPHOI 30HEI KOPHI, 3aTeéM — JABH-
rarejibHasg Kopa, ocjie ¥ero HGopMUpPYIOTCA 3PUTEAbHAA K CIyXoBas
NMPOCKUHUOHHHIEC KOPKOBLIE 30HKEL. ACCOHHATHBHBIC NOAA KOPHL BCTY-
AAK0T B MPOLECC PASBATHS TOCTCTHHMH.

bazansonwe adpa B niepuod, BHYTPHYTPOOHOTO PasBUTHA CO3PEBAIOT
HepaBHOMepHO. BaeaHbii mwap mocTarouHo chopMHPOBaH YXKe XK MO-
MEHTY POXIeHHsA. XBOCTATOE SIIPO M CKOPAYNa YeYyeBHIEOOGpasHOro
AApa JOCTATOYHO C(HOPMHUPOBAHHBMH BHILISIIAT TONABKO B KOHIIE 1-T0
ToIa Nociie poxacHna. K ceMHIeTHEMY BO3PACTY MPOHCXONAT OKOHYa-
TENBHOE CO3peBaHie OasaNbHEIX Aep U ($OoPMHPOBAHHE HX CBA3EH C
KOpO#, ¥T0 M 00ecneYNBacT BHITOMHEHHE GoNee TOUHEIX H XOODIHHH -
POBaHHBIX TIPOH3BOJNBHEX IBHXCHHI,

BereTaATHPHAA HePBHAA CHCTEMA. ¥ HOBOPOXIEHHEIX CHMITATHYEC-
KUii U napacuMnaTHYeCKWH OTHCH BETETATHBHOH HepBHOM CHCTeMBI
chopMupoBaHBl HETOCTATOYHO. ONHAKO NMpeodaanacT BIUAHUA CHM-
BATUYICCKOTO OTIENa, KOTOPOE COXPAHACTCA Ha NPOTAXCHHN 6—7 mer
nocnie poxuaenus. [1o Mepe CO3peBaHHUA CTPYKTYD MO3Ta YCHIMBAETCS
BIMSHHE BEreTaTHBHOM HEPBHOM CHCTEMBI HA ACATEBHOCTL BHYTPEH-
HHX OpTaHOB.
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O00J09KH CINHHHOTO H TOJIOBHOIO MO3ra

CrMHHOM M TONOBHOH MOST MOKPHITH TpeMs 0B0IouKaMH. ITO
HapyxHas (TBeplas) oboaoUKa MO3ra, CPEAHsAs (MayTHHHAA) H BHYT-
peHHss {MArkas) 060M0UYKH Mo3ra. O00X0UKR CTIHHHOrO MO3ra B 00-
facTy GOASIIOro 3aThLIOYHOTO OTBEPCTHA MPOMOILKAIOTCA B OMHO-
HMeHHEe 060N104KH MONIOBHOTO MO3ra.

HenocpeacTBeHHO X HAPYXHOJi NMOBEPXHOCTH CIOHHHOTO W ro-
JIOBHOrO MO3Ta TIPWICSKUT MAzKAR (cocyducmas) obosouxa, KOTO-
pasi 3aXOJMT BO BCe LIe/H i Goposabi. Markast 0B0ONOYKa 04EHb TOH-
Kasg, oOpa3oBaHa puIXITOA BOJOKHKCTON COEAMHMUTEIIPHON TKAHBIO.
Ot 3701 0BOJIOUKH OTXONAT COSIMHMUTENBHOTKAHHBIC BOJIOKHA, KO-
TOpPBie BMECTE ¢ KPOBEHOCHBIMH COCYAAMH MPOHHUKAIOT B BEILECTEO
MO3ra.

KHapyXH OT cocyIucToil 00ONMOYKH PacrionaracTcs naymunnan
obosouxa. MexXay BellecTBOM Mo3ra M o60oI0uKaMu HAXOAMTCA TakK
HA3bIBAEMOE HOORAYMUNKOE RPOCMPAHCIE0 (cybapaxnoudassnoe), 3a-
nonHerHoe (120—140 Mn) enunromo3z060i HUOKOCHIO. B HikHel
YaCTH MO3BOHOYHOr0 XaHajla B MOLNAYTHHHOM NPOCTPaHCTRe CITHH-
HOFO MO3Ta CBOGOOHO IIIABAIOT KOPEWIKH HMXHHX (KPECTHOBbIX)
CMUHHOMO3rOBEIX HepBoB. B monocTy yepena Hal KPYMHBIMH HICHA-
MK B 60po3gaMy MOANAYTHHHOE NPOCTPAHCTBO IUHPOKOE, oGpasyer
BMECTHIMLIA, HONYIHBIIHE HA3BAHWSA yUcmeEpRe. DTO MO3XE4KOBO-
MO3TOBasi LHCTEPHA, JeXalas MEXAy MO3XEe4KOM H MPOROJAroBa-
ThIM MO3FOM; [IHCTEPHA NaTepanbHOi AMKK — paciiosaraeTcst B 00-
1aCTH OAHOHMEHHoK Gopozan. LlucrepHa 3pHTEILHOTO NEPEKPCCTA
HaXOAMTCK KIepeau OT NMepeKkpecTa, MEXKHOXKOBAas LHCTCPHA —
MEXTY HOXKAMH MO3Ta.

B noamayTHHHOE NPOCTPAHCTBO OTTEKAET CIIKHHOMO3ToBas XMA-
KOCTb, 06pasylowascs B XeMyE0UKaX FOJIOBHOrO MO3ra. B Goxosuix (I u
IN), TperseM (III) u ueTBepTOoM (IV) Xemyzoukax Mo3ra MMCIOTCA
cocyducmpie cnaemenus, 00pasyloOUNe CIIHHHOMOITOBYIO XHUIKOCTD.
COCTOAT COCYAMCTHE TNETEHHS U3 PHIXJIOi BOJOKHHCTOH COCMMHHU-
TenbHOI TKAHH ¢ GONBIIMM KOMHYECTBOM B Hei KPOBEHOCHBIX COCY-
OB (KammMINApOB).

U3 GOKOBHIX XKeNyJOuKOB Yepe3 MeXCKENYAQYKOBBIE OTBEPCTHA
KUAKOCTb OTTEKAET B TPETHH XKeNyAoueK, K3 TPETLETO Mo BOAONIPO-
BOAY MO3Ta — B UETBEPTHIA, a M3 YETBEPTOro YCpe3 TPH OTBEPCTHA
(GOKOBBIE M CPEAMHHOE) — B MO3XEYKOBO-MO3TOBYIO UCTEPRY N0~
NAyTHHHOIO IIPOCTPAHCTBA. OTTOK CHMHHOMO3FOBOH XHIAKOCTH U3
TOANayTHHHOIO NPOCTPAHCTBA B KPOBEHOCHOE PYC/TO OCYLIECTBAACT-
cq uepe3 BHIAYMBAHNA (TPaHyNANMM) NAYTHHHOK o00NCUKH, TIPO-
HHUKAIOL{UE B MPOCBET CHHYCOB TBEPAO# 06ONOUKM TONOBHOTO MO3-
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ra, 2 Takxe B KPOBEHOCHHIC KalTH/ULSIPBl ¥ MECTa BHIXO/a YEPEIHBIX U
CIMMHHOMO3IOBHX HEPBOB M3 NOJOCTH Yeperla U M3 HO3BOHOYHOTO
KXaHana,

CHapyXH OT NayTHHHOl 0GO0JIONKH HAXONKTCS meepdas obosouxa
204061020 mo32q, KOTOpasd o0pa3oBaHa IAOTHON BOJNOKHHCTOH co-
CAUHUTENLHOM TKanko. B MO3BOHOYHOM Xawane Teepiaas oGomouka
CTIMHHOTO MO3ra 00pa3syeT ITHHHEIA MEILOK, COAepXAIMM CITMHHOIH
MO3T ¢ KOPELIKAMH CNHHHOMO3TORMX HepBOB, CIIMHHOMO3IOBEHIMH
y3naMu, MATKOH M fayTMHHOK 060/1I0YKAMH H CITMHHOMO3TOBOR X/ -
KocTbio. TBepaas 060109Ka CIIMHHOTO MO3TA BBEPXY [EPEXOMHT B TBEP-
Ay10 06ONOYKY TOJNOBHOTO MO3ra, TBepaas 060N0%4MKa TONIOBHOTO MO3-
ra [MOKPRIBAECT BHYTPEHHIOK MOBEPXHOCTb KocTedl Yepema. Mexay
TBEPHOH 060J104KOl MO3ra U MayTHHHON 06OMOYKON HMEeTCS yIKoe
MPOCTPAHCTRO, B KOTOPOM HaXOoAWTcH HeGOMBIIOES KOMHYECTRO KHI-
KOCTH. N

B HexoTophIX ydacTKax TRepAas 060I0YKA FOIOBHOTO MO3Ta 0bpa-
3yeT OTPOCTKH, KOTOphi€ IYGOKO BITYMBAIOTCH B IUEIK, OTAENAIO-
e OAHY OT ZPYTOH YacTd MO3ra. B MECTaxX OTXOXACHHS OTPOCTKOB
0600UKa paclieTiaeTcs, 00pasys KaHIbl TPeYroJbHOH GOpMB —
CHHYCO! méepdoli M032060i 06040%K«., BHICTIAHHBIC SHAOTEINEM. B cH-
HYCH M3 MO3Ta O BEHAM OTTEKAeT BEHO3HAs KPOBb, KOTOpas MocTy-
[1a€T 3aTeM BO BHYTPEHHHE ApEMHLIC BEHEL

CaMbIM KpYIHBIM OTPOCTKOM TBEPAOi MO3rOBOI 0GONOUKH ARNS-
eTCs1 cepn 6oAbUIO20 MO32@, KOTOPHIA OTACNSET OHO OT APYTOro MoAy-
mapuavﬁonbmom Mo3ra. B ocHoBaHMH cepna 60/61U0T0O MO3ra HMeeTCs
sepxrui cazummanbhbili curyc. B Tomle cBOGOAHOTO HILKHEro Kpas cepia
HaXOUWTCH HUNCHUII cazummansusill cunyc,

Hpyroii KpynHbi# OTPOCTOK — HaMem MO3MEUKa — OTZENSET 3a-
TBUIOYHEIE NOAN NOMYIIApHH oT Mo3xXedka. I1o IMHMH npHukperuie-
HMA K 3aTHITOYHOW KOCTH HaMeTa MO3XeYKa MEeXAY Ero JIMCTKAMM
obpasyercs nonepeunsiii cunyc, KOTOPHIA 10 CTOPOHAM APOAONKAET-
¢A B NapHBIH cuemosudnbiii cunyc. C KaXnoil CTOpOHB CHTMOBHAMBIH
CHHYC, NeXAWUH B CHCMOBHAHOR 60po3/ie, NEPEXOIMT BO BHYTPEH-
HIOIO APEMHYIO BeHY. MexXIy nonymapnaMH MO3XeIKa HaXOQuTCa B
CArMTTAIbHOH TUIOCKOCTH cepn MO3Mewkd, NMPHKPEIUIAILIIMACT c3a-
A K BHYTPEHHEMY 3aThbLIOYHOMY rpebHIo. [lo nMHBM npnKpeTLieHHa
K 3aTbUIOYHOH KOCTH CEpIia MO3XKeUKA B €70 PACRICIUICHHH HAXOaUT-
CH 3amuinounbill CuRycC.

Hax runogmsom teepaas o6orouka obpasyer duagpazmy cedna (Ty-
PELXOT0), KOTOpas OTACHSICT THIOMH3APHYIO SMKY OT IOFOCTH Yepe-
na. IJo Gokam OT TypeLUKOro cemia PacrioOXEH Rewepucmsii CuryC.
O6a nemepHCThIX CHHYCA COSOMHAIOTCA MEXAY cOGOH HomepeyHEIMM
MEXIieIEePHCTHMHU CHHYCAMH.
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Bo3pacTabie 0¢0GeHHOCTH 000J09€¢K NOJOBHOTO
H CHHHHOTO MO3[a

Teeplas 060204KQ 20408H020 M0320 Y HOBOPOXKACHHOIO TOHKas,
CpalleHa ¢ KOCTAMH uepena. OTpocTKH 060/10UKH pasBUTHE cnabo. CH-
HyCHl TBepROil OGOOYKH MOIOBHOTO MO3rd TOHKOCTEHHBIE, OTHOCK-
rensHo Hipokue. Tocne 10 et cTpoerne  Tonorpadua CHHYCOB Ta-
KHE Xe, KaK Yy B3pocaoro dejioseka, flaymunnas u mazKas obor04KU
20208HOZ0 U CNUNROZ0 MO32Q ¥ HOBOPOXKACSHHOTO TOHKHE, HEXHEIE.
MoanayTHHHOE MPOCTPAHCTBO OTHOCKTENBHO Goabioe. Ero BMeCcTH-
MOCTb ¥ HOBOPOXAEHHOTO 0Koa0 20 cM?, 3aTeM ROBOJBHO OnICTPO
YBEJIHYMBAETCA: K KOHLUY NEPBOro rofia XM3HWU -— A0 30 cM?, K
5 ronam — Ao 40—60 cm. Y peTeit 8 net 0ObpeM NOANAYTHHHOTO TIPO-
cTpancTsa gocruraet 100—140 cm®, y B3pOC/IOro 4eI0BeKa CoCTans-
eT 120—140 cM3. MO3Xe4xoBO-MO3roBaa M APYTrHe HMCTEPHB! Ha OC-
HOB3HHH MO3ra ¥ HOBOPOXICHHOTO AOBONLHO KpynHee. Tak, BeIcOTa
MOTKEUKOBO-MO3TOBOM LHCTEPHH OKONO 2 CM, a upHHa ee 1,8 cMm.

Bornpocs IA% NOBTOPEHWA W CaMOKOHTpoOnA:

i. PaccKaxHTe, YTO BH 3HAETE O BO3PACTHLIX OCOBEHHOCTAX IOIOBHOTO U

CNUMHHOTO MO3TA.
2. PacckaxuTe 0 KnaccH(GHKALHY 1 PpacTioNOKEHHH 060notek ToRoBHOTO

MO3Ta B NOJOCTH Yepena KM pacnoNoXeHHH CIHHHOrO Mo3ra B MO3IBOHOMHOM

KaHaue.
3. Kakyie OTPOCTKH H CHHYCBI UMEIOTCA Y TBEPAON MO3roBoit obonouxu?

Bricmas HepBHAsn REATEIbHOCTD

Poms U.M. Ceuenosa 1 H.IL. I1aBnosa B CO3ZAHMA YUeHRA
0 BriCHlell HepsHO#H NesreabHOCTH. METOAB HCCICAOBAHHA
ppicmeii nHepBHOH AEATEJIBHOCTH

Bricmas HepeHAH REATEIBHOCTh NpEACTABNIAET cODOH NHTErpaTus-
HYIO CNOCOGHOCTD BHLICIIMX OTAENOB MO3ra oGecneyBaTh UHIAHBHAY-
aNBHOE [OBEHEHYECKOE MPHCOCODICHHE YeloBEKa K H3MEeHIOWHM-
¢A VCJIOBHSIM BHYTpPEHHe# ¥ BHEHIHEH CPesibl.

ABnsisick pasgenoM HH3N0IOrHH, BHCHIAs HEPBHAA ACATENLHOCTD
OCHOBBbIBaeTCA Ha pedIeKTOPHOH TEOpUH, TEOPUU OTPAKEHUA W TEO-
PHH CHCTEMHON JEATEIBHOCTH MO3ra.

[lepBbiM, KTO CMENO AJIs TOTO BPEMEHK MPOBO3IACHI €CTECTBCHHO-
HAYYHbIi TONXOA K U3YYEHHI0 ICHXHYECcKO# PyHKUNH, Bl HU.M. Ce-

387



'%
‘

ueHOB (1829—1905). B cBoeit Kuure «Pediekchl FOAOBHOrO Mo3ra»
H.M. Cevenos pacnpoctpaHui peduieKTOpHbIH PHHLIKAN Ha BCE BUABI
ACATENbHOCTH OPraHu3Ma, BKJIOYAs M NMCHXHYECKYIO NedTeNbHOCTh,
CXOnCTBO «CO3HATENBHBIX> W «BECCOZHATENBHBIX> peakuuit M. M. Ce-
YCHOB BMAMT B CACAYIOIIHX ODLIMX CBOMCTRAX:

1) Bce peakuuu opraHsiIMa OOYCNOBACHB KAKMM-TO BO3ACHCTBH-
€M, T.¢. €3 BHEIUTHEro YYBCTBEHHOIO Pa3apaXeHHsA HEBO3MOXHA NICH-
XHYECKasA JeaTeNEHOCTD,

2) pedrieke M NCHXMYECKMI aKT UMEIOT o6IIHMe NPOBOAAIIME NYTH
(oT BOCNPUHMMAIOLIMX ATINAPATOR K OPraHAM JBHXKCHUA);

3) «BeccosHaTeNIbHBIE» U «CO3HATENBHBIC» PeICKTOPHBIE AKTLI 34~
KaHYHBAIOTCA BCErAa MBAXEHHEM.

I/I_.JM. CedeHos numeT, 4yTo Bee GeCKOHEUHOE pasHoOGpa3He MO3-
rOBOH JIEATENbHOCTH CBOINTCA oxon‘:‘l\ﬂenbﬂo K OLHOMY JIUIIb 9BJIE-
HHIO — MBIILEYHOMY ZBIKEHHIO. PacnipocTpaius pedneKTopHbIi npuH-
LMDl HA MCHXWYECKYIO AEATENBHOCTb, CeYeHOB He CMOI H3Y4YHTH
KOHKPETHBIE MEXaHH3MBI TIOBEACHMA, TAK KaK GbLI HEW3RECTEH OOBEK-
TUBHBIH METO/l HCCEAOBAHUA KOPb! BOMBIIHX NOMYLIAPHI.

Horaaxu n npensunenns H.M. Ceuenonra W.IT. IMasros (1849—1930)
Bnecrawe 06OCHOBAL M MOAKPENHA HAYIHON KOHUEMIHEH YCIO0BHOTO
pedrexca. M.11. [1asnos mpeuIoX K N1a6opaTopHEL METOL OOLEKTHB-
HOTO H3YMeHHs TIPACTIOCOOHTENBHON AeSTeTbHOCTH YENOBEKa H XKH-
BOTHbIX — METO] YCJIOBHbIX pedrieKcoB. BriepBbic BheTHB Taxoe sB-
JieHne, Kak ycnosublit pedaexc, U.TT. MNasnos yeuaen s Hem BbicLIYIO
thopMmy pedneKTOpHON AeATENbHOCTH — PEaklMIo Ha paspaxuTeNb.

Meroam BecnesoBanMs sucniel nepsnol neareasuocrn. W.71. Mas-
JioB paspaboTan 0ObEKTHBHDBIH YCNOBHO-peduleKTOPHEBLH METOI Ucce-
HOoBaHWA BOSHCHCTBHA BHEIIHEH CPeAbl H PAasTHYHbIX pasapaxdTencit
Ha MO3roBbl¢ Npouecchl. CyTh 3TOTO METOAA 3aKAI0YAETCE B TOM, YTO
HAa OCHOBE TOYHOM PErMCTpaLiiid OTBETHLIX PEaKLiMi Ha JelicTBHE ON-
PEACAEHHOrO NO CIIE M 3HAYHMOCTH PA3APAKMUTENSA IENACTCH JaKMO0-
HCHHE O XapaKrepe MO3TOBBIX MAPOLECCOB, ONPEIeasIOIUHX TOT UK
HHOU TUI peardpoBaHuMs.

Iha BEIPabOTKH yenoBHOPeNEKTOPHOH peakKuny cHavYana gaeTcs
YCJIOBHBIH pa3apaxurens (Hanmpumep, 3BOHOK), kotopuiil U.I1. [Tas-
NOB Ha3Ban WHAHPDEPEHTHBIM Pa3apaKUTENEM, a 3aTeM K HEMY [pH-
CoeanHAETCS 6e3yCNOBHO-peICKTOPHOE pa3ipaXcHHe (NOAKapMaH-
BaHHe). Tlocne HECKONBKWX TAKMX COUETAHUN TaKas Xe peakuus
BO3HHKAET H NIPH ACHCTBUH YCIOBHOTO pasapaxuTens. B kavyecrse 6e3-
YCROBHOIO MOAKPEIUICHHA MOXHO HCITONB30BATEL NTHIY, GoneBbie, Xo-

NOZOBBIC H TEIUVIOBLHIC PASAPAXEHHSA, a TAKKE U3MEHEHHA BHYTPEHHEil
cpedbi OPraHH3Ma. be3ycnoBHLIM pazpakuTeNieM MOXET GbITh MO0
arem,)ncﬁcmy;omnii Ha peLieNTOPHbLIE OKOHYAHHS HEPBOB (CBET, 3BYK
HTI.)
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B HacToAlIee BPeMs S M3YYEHHUA MEXaHU3MOB BHICINEH HEPBHOH
AEATE/ILHOCTH NPHMEHAIOTCS COBPEMEHHBIC IeKTpodusHoNIoTHYe-
CKHe, OHOXMMUYECKHE, FTHCTOXUMHYECKHE U Ouodm3miecKie MeTo-
Abl. BONBLIOE PacNpPOCTPaHEHHEe NONYUUA 3eKTpo3kuedanorpadu-
YeCKMil MeTol UCCAeXOBaHMA. MeToauKa 3amicH 37eKTPHYECKO#H
AKTHBHOCTH MO3Ta TIONYYWAa HasBaHWe saeKTposHLedanorpadpum, a
KPHBYIO, HAUEPTaHHYI0 HA Oymare (1IeHTe), OTPAXAIOILYIO JJIEKTPH-
4ecKyK aKTHMBHOCTh MO3ra, HA3BIBAIOT EKTPo3HLEdAIOrpaMMoN
(931). B D3I BOAHBI pazTUYaIoT N0 aMIIUTYAE. 3TO aNbpa (0)-BoA-
HE — pelkue Tepuoanyeckne KonebGaHus ¢ yactoroil 8—13 B ce-
KyHzy; GeTa (B)-BONHBL WMEIOT YACTOTY KOjebaHH#H OT 4 no 100 B
CeXYHIY; TeTa (V)-pUTM — 3TO MeJUICHHbIC KoneGaHHa ¢ Manol yac~
TOTOIH (4-—7 B CEKYHAY); Aenbra (38)-BOJNHBI — CaMble MCLANCHHBIE
KofeGaHua ¢ yacToToi 0,5—3,5 B cexyHAy.

BoABIIMHCTEO MCCNegoBaTeneil CUNTAIOT, uTo BOHH DOI apus-
10TCS PE3YABTATOM CYMMALNH TOCTCHHAMTUYECKHX TIOTEHUNAJIOB Hell-
POHOB KOpbI fToyiiapuit Gonemoro Mosra. Ha xapaktep 3T wnusitoT
CaMbl€ pasMyHbie GAKTOPBI (YMEHbIUEHHC KPOBOCHAOKCHUSL, CONEP-
xaHue CO, B KPOBH W Ap.).

IoBeaenveckne peakuuy Jenosexa. TIpauHb] NOneACHYECKHX peak-
pait. PopMbl MOBEACHKA YEJOBEYECKOr0o OPTAHKIMA NPUHITO NOAPA3-
JEeNATH HA BPOXIEHHbIC W TPHOOGPETEHHBIE B 1TPOLIECCE HHAMBUAYAhb-
HOTO pa3BHTHA.

B npouecce ¢puaoreHesa chopMHPOBANTUCH MEXAHH3MBL, 00CCHE~
yuBawluMe PyHKIIMOHANBHOE CAMHCTRO OTAENbHBIX CHCTCM Opra-
HH3Ma H NOIACPKUBAOIIME €[0 B3IAMMOACHCTBIA C BHEWIHEH Cpe-
noit. HacnencTpeHHO 3aKpemeHHBEe pednekcsl N1eXaT B OCHOBE
APUCNOCOCUTENBHEIX MTOBECASHUYCCKUX AKTOB, MPOABIRIOILIHXCS 0e3
npeasaputesibHoro obyuenud. W.I1. lasros paccMaTpusan BpoX-
AeHHOe MOBCASHHE KAaK COBOKYITHOCTE CNOXHEHIINX Ge3yChOBHBIX
pednekcoB (HHCTUHKTOB).

FeHeTHYECKU HETEPMHUHHPOBAHHbIE (POPMBl MOBCICHUA. OTpa-
KAKIKE HAKOMUTEALHBIE B FEHOMOHIE ONLIT NMPEMIUECTBYIOUINX
HOKOJMEHUIl, OKA3BIBAIOTCH HEAOCTATOUHBIMK, YTODL OGecneynTh
AKTHBHOE CYLLIECTBOBAHUE OCOGH B TOCTOAHHO U3MEHAIOWEHCH OK-
pyxawlueit cpeae. Yem GoiblLie MIMEHIHBOCTD oKpyxaowed cpe-
b, TeM B Boablleil Mepe BO3PACTAeT HeoBX01AMOCTL B npHobpeTe-
HHW COBCTBEHHOrO MHAMBHAYANLHOrO onuita. MuauBMayalbHMi
OMBIT MPHOGPETAETCA PA3AHYHBIMH TIYTAMHU, B OCHOBE KOTOPLIX JE-
XHWT 0611asg CTIOCOGHOCTD KMBHIX OPraHHU3MOB K o0yucHuo. CIeH0-
BaTeNLHO, [TOBEAEHHME OCOGH -— BTO, BO-TICPBBIX, TEHETHYECKH qe-
TepMMHHpOBAHHAd BUAOCTIELHDUTIECCKAS NPOTPAMMA, & BO-BTOPHIX,
ryuoKas cHeTeMa KOHKPETHBIX aAanTainil K H3IMCHAIOWHMES YCAO-
BHAM.
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Cpeny $hakTopoB, OTBETCTBEHHHX 34 OPraHM3AUMIO KOHKPETHOro
MoBedcHHA, BLEAENAIOT TeHETHYECKHE, CYObEKTHBHbIE (MOTUBALINK K
IMOUKH)} H OGBEKTHBHBIC BHCILHHWE (MPOCTPAHCTBO M BpEMA).

MoTupaumn H 3MOIEHR

MopeneHYeckHe peaklMy Y€10BeKa MOTYT OLITb BbI3BAHLI: BO-NIEP-
BbIX, BO3IeHCTBUEM HA OpPraHM3M (PH3MONOTMUECKH 3HAUMMBbIX pas-
JpaxuTesed W3 BHEIIHEH WIH BHYTPEHHEH cpeldbl, M, BO-BTOPHIX,
BO3HHKHOBEHKeM noTpebHocTeil. B HacTosAwee BpeMA odilleNpU3HAHO,
4yTo BCe (POPMHBI MOBSACHHUA HMEIOT ONpPeaceHHbI MOTHB, T.€. Ha-
TipaBJieHBl HA YAOBJICTBOPEHUE NoTpedHOCTEH OpraHusMa.

H.M. CeueHoB paccMaTpUBal ROTPEOGHOCTH OPraHu3Ma Kak mobyx-
JeHHEe ¥ MENb HOBEASHHA YeNOBEKa, KaKk NpUiYnHy MoTHBauuu. [pu-
HMMasl B KauecTBe HeobXeanmoro ¢akTopa HeNneHanpaBneHHOro no-
BEACHHA Hasntue GUotornueckoil norpebrnoctu, U.IL. Maenos cuntan
NoTpeGHOCTH <(HDYHAAMEHTOM MMOBEAEHMSA M IICUXHKH — «pedneKcoM
LICSTH»,

Mo oaHol Y3 xnmaccudUKanhi, NpeATOXCHHON akageMHUKOM
H.B. CUMOHOBEIM, PaziHyaloT TPH BUAA TIOTpeOHOCTE: Ouonornye-
CKHME, COMaNbHEIE H HACANbHBIC,

BHonorHyeckue, WM BUTATbHbIC, NOTPeGHOCTH HAaNPaBNeHBI HA CO-
XpaHeHHe HEJIOCTHOCTH OpTaHH3Ma M BHIA (NOTPeOHOCTH B efie, MHThE,
cHe W T.A.). CounanbHbie, WK 300COLIHATBHBIE, NOTPEOHOCTH — 3TO
NoTpeDHOCTH NpPUHALNEXKATL K ONPEAeNCHHON Fpynine H CAeaoBaThb
MOBEASHYECKHM HOpMaM CPynnbl, a And 4YeJoBeKa CAedoBATh HPaB-
CTBEHHBIM M 3CTETHYCCKUM HOpMaM obliecTea.

HaeanbHble MOTpeOHOCTH, MY MOTpeBHOCTH MO3HAHKMSA U TBOpYES-
CTB4, — 3TO NOTPeOHOCTH YeJIOBEeKAa B IIO3HAHWH MHPa K CBOEIo MECTa
B HEM, CMbICA XKW3HU, NOTPeOHOCTH NPpHOOPETeHHA 3HAHUIA.

Buonornueckue noTpebGHOCTY ABNSIOTCH, TIPEHMYLLECTBEHHO, BPOX-
JeHHLIMH, B TO BPEMA KakK COLUWaNbHLI¢ H HAcaNbHbIE NpUobpeTaoTcs
B TIPOLIECCE MHAMBMAYAJIbHOIO Pa3BUTHA HA OCHOBE OUOJIOMMYeCKHX
norpebHocTeid. M.M. CeueHor nincan, uto nOoTpeOHOCTH HBASIOTCH
MOTHBOM HJIM LEABIO, & ABHXEHHE — CPEACTBOM NOCTHXKEHHMA LeNH.
MoTuBauus Bceraa nopoxaactca NoTpebHOCTLIO.

Mornsaums — 370 TOJHOK K LEACHANDABNEHHOMY ACHCTBHIO, BbI3-
BaHHbIA MOTPeOGHOCTHLIO, MOoTUBAaLMK, NOAOBHO MOTPEOHOCTIM, KNEC-
CHPUUHPYIOT HA OUOJOTHUYECKHEe (BMTANbHBIE), COUWANLHEIE U WiC-
anoHble,

Mexanuzmut gopmuposanun mMomueayuif. B BOSHHKHOBCHWH MOTHBA-
UMl M X YNOBJETBOPEHHH JAEXKAT HEAPOryMOPAAbHBIE MCXAHHU3MbI
nepidepuieckore U nenTpaasgoro ypornei, K.B. Cyaakos ¢cdopmy-
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AHPOBAN OCHOBHBIE NONOXEHUA Helpodusnoiornyeckoro obecnete-
HHA AOMHHHPYIOLWKX MOTUBALIWIH:

1. JTi06aa 6uosornyecKan MOTHBALHA 0OYC/IOBACHA COOTBETCTRY10-
el MeraGonnueckoil NoTpedHOCTLIO;

2. MotpebHocTs TpaHCHOPMUPYETCA HEHPOTYMOPAJIbHLIM TIYTEM B
BO36YXKACHUE THITOTANAMHWYECKHX UEHTPOB, KOTOPbIE AKTUBUPYIOT ApY-
THE CTPYKTYPbl MO3[A, B TOM YWCle M KOpy nonywapuii 5oibloro
MO3ra;

3. Kopkosbie U fUMOHYECKHE CTPYKTYPBl MO3Fa OKa3biBaloT Cne-
UHPUUECKHE A8 KAXAOH MOTHBALIMU HHCXOAAlME BO3GYXAAlOMME
Y TOPMO3HBIE BIMAHHMA Ha THIIOTANAMHYECKHE MOTHBALMOHHBIC LICH-
TPH;

4. KaxJoe MOTHBaUMOHHOE BO30YXACHME fipecTagineT cobol cne-
LN(PUYECKYIO KIETOYHYIC M MOJEKY/ISIPHYI0 HHTErpalHio KOPKOBO-
NOBKOPKOBLIX CIpYKTYp. B dhopMupoBankmn pasnuyuHbIX GHONOTUIECKHUX
MOTHBALUWI Y4acTBYIOT OAHM H T€ X& HEHpPOMEIWATOPH, OAHAKO B
pasHbiX KOMOMHALIMSIX H B pa3HbIX CTPYKTYPax, YTO CBHAETENBCTBYET O
cneunduyeckoit Heil poxuMHUYECKOl HHTErPpallHH KOHKPETHOrO MOTH-
BAUKOHHOTO BO30YXACHHA.

Dponun. [Tol 3MOUMAMH MOIPAIYMEBAIOT CYOBEKTHBHEIC PEAKIIMH
4yenoBeKa Ha BHYTPEHHWE Y BHCLUIHME pasipakeHus, NposaBRIaiouecs
B BHIC YIOBOJLCTBUA WM HEYIOBONLCTBHMS, CTpaxa, THeRA, TOCKH,
PAasOCTH, HAAEXAH H T.4. SMOLMS PasBUBAETCH Ha OCHOBE aKTHBALKHU
CHEUHATH3NPOBAHHBIX CTPYKTYP MO3ra H 0TpaXaeT COOTHOIIEHNE Ka-
KOI-TH00 aKkTYANbHOM AOTPEOHOCTH U BO3MOXHOCTH €€ YIOBICTBOPEe-
Hua. EcaK BepoaTHOCTb YAOBAETBOPEHUA NOTPEOHOCTH BLICOKAsS, TO
BO3HMKAIOT MMONOKHTENALHBIC BMOLUHK, €CIH HU3Kasg — OTpHUATE/Nb-
HblE¢ IMOLIMH.

C b13H0N0THUECKOI TOYKH 3PEHHUS DMOHHA €CTh AKTHBHOE COCTO-
AHUE CIENUANH3IUPOBAHHBIX MO3IOBbIX CTPYKTYP, NODYXIAIOLWHX H3-
MEHHTb NOBEACHHE B HANPABIEHHH YCHICHHA MY oclabaeHHA onpe-
JENEHHOTO COCTOAHMA.

MOTHUBALIMM ¥ 3MOUHH HE KMEIOT PE3KOT'0 PasrpaHHUCHHA MCKIY
coB0il ¥ OTPaXAIOT Pa3HbiC OTTEHKM ONHOTO U TOFO Xe fpoilecca.
MOTHBALMH W IMOLMH PACCMATPUBAIOTCH KaK NPOSABACHHA QYHKLIMO-
HANBHOIC COCTOAHMS MO3T4 B CBA3H C ACHCTBHEM pasipaXxuTeneii BHELW-
Heil Wik BHYTPeHHei cpeanl. OaHako HMOLUHH BOZHUKAIOT Ha Base Cuib-
HBIX MOTHBAlLMit. IMOLIHY COOTBETCTBYIOT TAKOMY YPOBHIO CHHXCHHA
ANANTHBHBIX BO3MOXHOCTCH OpraHuiMa, KOTOPBIH AOCTHTAcTCs NPH
OYeHb CUIBHOH MOTHBAIIHM, MO CPABHEHHIO ¢ PEaNbHBIMH BO3MOX-
HocTaMu cyobekTa, CregoBate/ibHO, IMOLHOHAJIbHOE MIOBCACHHE BO3~
HUKAET 3a MpeaciaMH onTHMYyMa MOTHBRLUWW.

DOyHKLMY IMOLIMIL, NIPAIOIMX BaXHYIO POAb B XKHU3HH YEIOBCKA,
CIEAYIOWME: ompacamenvias, WIR ouenoyHas, GYHKUHA 3aKnoqaeT-
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cs B 0600IIEHHON CLIEHKE BHEMIHHX ¥ BHYTPEHHUX COOBITHIT; nobyisc-
darowas GYHKUHKS COCTOMT B BbI30BE JEHCTBHMSA, HANPABICHHOTO HA
YHOBACTBOPEHHE TIOTPEOHOCTH; nepeimiovamensias QYHKUMs obecnie-
4YuBaeT BHOOP KOHKYPHPYIOLIKX MOTHBALKH (HAIIpUMED, NPM KOHKY-
PCHLIMMA YYBCTBA CTpaXa H MYBCTBA DONIA); KOMMyHUKamuenaa GpyHk-
LM 3aKII0OMaeTCA B Nepeaaye COCTOAHNA OPYTHM JIOAAM ¢ MOMOILBIO
MHMHKH H XECTa; Hooxpenaisiowas (pyuxyus :mouuii COCTONT B TOM,
YTO MONOKMTENBHAA SMOLINSA, BOZHUKAIOLIAA B PE3YALTATE BLINOIHEH-
HOTO NeHCTBUA, ABAAETCA HArpamoil npH 00y4eHWH, TIPH BLIpaboTKe
pedneKcor, a OTPUIIATENARHEIE 3MOLIHH CIOCOGCTRYIOT BHIPAadOTKE BHYT-
PERHETO TOPMOXEHHSA.

Peasuzayun smoqu OCYUWECTBAACTCH TMMOHYECKOH CHCTEMOH MO3-
Fa, BCE CTPYKTYPbi KOTOPOH CBSI3aHBI MeXAy CO00i MHOIOYHCIEHHRI-
MM NPSIMbIMHM M OOPATHBLIMU HEPBHBIMH CBA3AMH.

Beaycaosubie pedaexcol,. HHCTHHKTB

Pednerc — 3T0 OTBETHAA peakiUuA OpPraHK3Ma Ha pa3zipaxeHue
PELENITOPOB, OCYIMECTRIAEMas ¢ Y4ACTHEM HEPBHOH cucTeMbl. Buiae-
10T pedaexcr 6e3ycnoBhble (BpOXASHHLIE) H YCIOBHBE (TIpHOGpe-
TeHHEIe). Besycnosanie pedaekcn OCYIIECTRASIOTCS Ha OCHOBE BPOX-
HEHHBIX HEPBHBIX CBSI3¢H H OTpaxalorT (pHNOTEHETHHECKHKH OIBIT
NpUCNocobieHNA K YCTOBHAM CYLISCTBOBaHMA. OHH 06ecneunBaoT ge-
ATENLHOCTD, HANPABICHHYID HA NOJLICPKAHUE NMOCTOSHCTER B3aHMO-
JeHCTBUS OPraHU3Ma ¢ BHEWHEH cpenoii.

K. GeaycnoBHRIM pedniekcaM OTHOCAT, HallpUMep, OTECPTHBaHHE
PYKH J1IpH GOREBOM pa3apaxeHHH, ObICTPLI MOBOPOT TOMOBL B CTO-
POHY pe3Koro 3ByKa M ap. Kaxmoe XKMBOTHOS H YENOBESK K MOMCHTY
CBOETO POXJAEHHU# 00NaaaeT CHOXHOW CHCTeMO Oe3ycaoBHbIX ped-
JIEKCOP KaK FreHEeTHUEeCKH AeTepMUHHPOBAHHBIX OTBETOB OPTaHH3Ma Ha
BO3ACHCTBMA (akTopoR BHewHe#d cpeabl. besycaosHblie pedaekchi
HEJIb3A OPEICTABAATD B BUAC IPOCTHIX €IHHHYHBIX ABHTATENBHBIX pe-
akuMil. 3TO CAOKHAR CHCTEMA AKTOB, COBEpIIAEMBIX B ONpEAENEeHHOH
BPEMCHHOH NOCACIOBATENBHOCTH.

BesycnoBHopedieKTOpHas! ACATENbHOCTE 06ECCUNBaeT BOZMOX-
HOCTE CYILECTBOBaHAS OHoforHyecKoii 0co0n B OTHOCHTENBHO ROCTO-
AHHBIX YCIOBUAX OOMTaHHKSA.

[IpeatoxeHo Heckonbko Knaccudukaumit GesycnosHbiXx pedunex-
COB B COOTBETCTBHM C XapaKTCPOM BbI3BIBAIOLUNX WX pasapaxXuTeneii,
AX OHONOrUYECKON PONLIO, YPOBHAMM YOpPaBRNeHUsA (CBA3b ¢ oNpeae-
neHHBIMM otaenamu LIHC) u ap. KU.11. Naenos pasnennun 6e3ycioBHbie
pednekcr No aHATOMUYECKOMY MPUHIIATY. MPOCTLIE (CITWHHOMO3ro-
BBHIE), YCIOXHEHHBIE (C YYacTHEM TPOJAONTOBATONO MO3Ta), CIOXHHE
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{cpeaHero Mo3ra), caoxHeduwme (Gnuxakiiaa noakopka ¥ Kopa no-
JYLIApHE OONLIIOTO MO3Ta).

CnoXHOCTE OPraHN3allii BPOXKISHHBIX PeakuHii npoCciexXHBaeTCa
HAa MpHMepe CNIOHOOTIENUTENRHOTO 6e3yCcioBHOTO pediiekca, KOTOPRIH
OBLTO MPHHATO CYNTATh OTHOCHTENLHO TIPOCTHM. B AeCTBUTENBHOCTH
3TO0T pedieKe CBM3aH C PpasIHYHBIMH PELenTOPAMH {BKYCOBbIMH, TAK-
THABHBIMH, GONEBLIMHM)}, BOAOKHAMH MHOIMX HepEOB (TpOitHM4HOrO,
JHLEBOTO, S3BIKOIIOTOMHOrO, ONyXAAlOLEro), ¢ MHOMMMU OTIeNaMK
HHC (nponoarosatblM MO3IoM, TATAMYCOM, Kopoit THMGHUYeCKOH moaH).
BesycnoBHopedUIeKTOpHAs CEKPEUMs CAKOHB! 3aBHCHT HE TONBKO OT
BBI3HBAIOLLETO €€ ANEKBATHOI'O DABLPAXKUTENS!, HO U OF MHOTUX BHE-
LWWHHUX H BHYTPEHHHX (hakTopoER (TeMIepaTypa OKPYKAIOWEH cpenkl; rop-
MOHAJIBHOTO (pOHA, OT YPOBHA NHILEBOTO BO3OYKACHNA H T.4.). Takum
o0pas3oM, crcTeMa 0e3yCNOBHEIX pedeKCOB AacT BO3MOXHOCTD [TOATO-
TOBUTb ce0A K OCYLIESCTBACHHIO HOBBIX (POPM NOBEACHMA, ARNACTCH
bYHKUHOHANDLHON 0CcHOBOIM 06pazoBaHNE YCIOBHBIX PedUICKCOB.

HHCTHHKTBL — 370 T€HETHYECKM CAOXMBILAACA (POpMa NOBSICHHA,
OCYLISCTRAAEMAas MO BAHIHHEM OCHOBHEIX GHOMOTMYeCKHX A0TpeOHO-
cTefl. UHCTUHKT OTpaXaeT NOE3HHH OBIT NPEALIIYIIMX NOKONSHMIT 1an-
HOro OHMOMOTHYECKOTO BHIIA, PEATHIYEMEIN B TIOBEACHYECKHX PeaKIMsax
AWBOTHOTOQ, HATIPABNCHHBIX HA TICAYYEHHES TIOJICIHOTO pe3yibrara. MH-
CTHHKTHBHAS JEATENBHOCTD YEJIOBCKA CTPOUTCH HA BPOXKASHHBIX CBA3AX
NOAKOPKOBEIX IEHTPOB C KOpoit noayimapuii 6oasmioro Moara. B asomio-
LUHOHHOM IUIaHe MHCTHHKTH MOLYT PACCMATPHBATBCA KAK TIGPEXOH OT
fe3ycnoBHOpePIEKTOPHOH AESTEALHOCTH K YCIOBHOPE(ISKTOPHOMH.

Yenosnnie pedaercs

Ycaornbie pegAaekcs — 3T0 KHIHBHAYAJIBHO TIPHOOpETEHHBE B TE-
YEeHNE XKH3HH WIH CNELUHANBHOIC OOYNeHHA MPHCNOCOOUTEIbHEIE pe-
AKLHM, BOZHHKAIOIIME HA OCHOBe 0OpAa30BaHWA BPEMEHHON CBA3IM
MEAUTY YCIIOBHBIM pa3ipaXuTelieM (CHrHaNOM) U 6eaycioBHopedaek-
TOPHBIM 2KTOM,

Bce pasapaxwTeny BHEWHEH H BHYTPEHHEH CpelHl MOXHO pasfae-
JINTh Ha GesycnoBHbie, HHAHGD G} epeHTHRIE U YCIOBHBIE. YacTb pasapa-
XUTENEH ABNSACTCH He3vcaoeHsimii, T.€. NPEACTABNAIOT cobol GHONOrH-
YeCKH 3HAYHMble CHTHaNSI. FIpH HX HANMYMH BO3HMKAET Oe3ycnoBHbIH
peduiexe, a pedneke «Yro tTakoe?s He BO3HMKaeT. PeakIlud Ha HHMX
3aHpOrpaMMMAPOBAHA IEHETHYCCKH, a BOHUKAIOIMIME B OTBET Ha HHX
pPeICKTOPHEIC AKTEl ARISIOTCH BPOXICHHBIMH.

Hududhepenmuwe pazdparcument — 3TO BCE PAIIPAXHTENH, KOTO-
pbi¢ HE BHI3LIBAIOT B OPraHM3ME KaKMX-NHOC s3MeneHuid. [lpn nep-
BOHAYANBHOM KX MPCABbABICHHH BO3HHKAIOT OPHEHTHPOBOUHDBIH Be3yc-
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JNOBHMI pednerc «UYto Takoe?» M TOpMOXeHHe OPYTOro BAAA Oes-
teabHOCTH. [To Mepe MOBTOPHOro MX NMpeXBARICHHA BOSHHKACT MPU-
BBIKAH¥E, T.€. IIPOSIRICHHE Ge3YCIOBHOIO OPHEHTHPOBOYHOIO pedulekca
YK€ TOPMOIHTCH.

TpeTea TPYIIA PasIpaXHTEReH — 3TO ycaosubie cueraas (pasgpa-
XWTean), BRI3HIBAIOIIHE COOTBETCTBYIOLIME YCIIOBHEIE peduekchl. OTH
CHTHATH BOCIIPHHHMAKTCA TIO Mepe WHANBMEYAIBHONO PassHTHA.

Hpasuaa obpasoeanus ycaoeuux pegaexcos CIeIyIOLHE:

1) 419 ombITa GEPYT 3AOPOBLIX KHBOTHBIX B COCTOSIHHH GOApPCTBO-
BaHMS

2) MCIONB3YIOT COYETAHNE ABYX pa3paxHTeNneil: yeinosHoro ¢ 6e3-
YCJIOBBIM; /

3) meiicTBHE YCIOBHOTO PAa3OpaXMTENsA JOMKHO HECKOIBKO Mpeln-
IIeCTBOBATD ACHCTBHIO Oe3YCIOBHOTO,;

4) yCIOBHBI pasgpaXuTeb Lo/DKeH ObTh pusHonornyeckn 6onee
¢NabbIM N0 CPABREHHIO ¢ BGe3yCIOBHEIM;

5) Bo Bpems obpazoBaHuA Ge3ycnoBHOIO pediekca JODKHH OBITH
HUCKJIIOYEHBI ApPYTHE BHUELL JeATeNBHOCTH XAK OTBETHAS peaklidd Ha
Jpyrue BAABL pasIpaRkUTENEH.

3apepIeHHOCTDb BHIPaGOTKM YCIIOBHOTO pedaexca OyIeT ROCTUIHY -
Ta, Korma OmonorHyecKuii obmexr OyleT CHUCTEMaTHYECKH pPearHpo-
BaTh HA NPHMEHEHHE YCIIOBHOIO pasapaxurens 0e3 ero noixkperie-
HEA pa3apaxuTeacM 6e3yCA0BHBIM.

OGmue npusnaxy ycaoenmx peaexcos. 1) yciosHbie pedieKCch ae-
JIA10T MOBeACHHE TUTACTMIHAIM, COOTBETCTBYICIIHMM KOHKDETHHIM YC-
JIOBHSIM Cpefinl; 2) M00ble YemoBHbIe pediiekch 06pasylorcesl TOJNBKO
TIPH YYACTHH KOpHI noyywapiit Gonsuoro Mosra; 3) oCHoBHAs Macca
YCIOBHBEX pedIeKCOB 00pasyeTcsl TOAbKO IIDH TIOBTOPAEMOCTH COME-
TAHMH YCIIOBHOTO H G¢3YCIOBHOTO pasfpaxuTeneH o 1pHodpeTacTca H
OTMEHAETCS B MHAMBHIAYAIBHON XHU3HH KAKAOH XOHKpeTHOI ocobu;
4) yeIOBHBINA pedureke BOHHKAET TONLKO TOCHE IMPeHecTBYIOMIETO
Ge3yCcNOBHOTO peduiexca.

Crammn o6pazosanns ycaosHsx pedackcos. B dopmuposanu yc-
JIOBHOrO peditekca pa3iKyaloT ABe OCHOBHBIE CTAAWH: HKAa9a/IbHYI0 —
CTAOUIC FEHEPATH3AUHY YCJIOBHOIO pedekca M KOHEUHYIO — CTaTHIO
KOHUEHTpalkEH YCIOBHOIC pedriekca.

VenosHBIe pediieKCH ¥ YeNOBEKa, B OTIIMYKE OT XHBOTHEIX, BHIpa-
GaTbiBalOTCH OBICTPEE, B OTBET HAa HEOONBUIOE KOMHYESCTBO HOBTOPSIO-
nuxcs cobpTHi. PYHKIHOHHPOBAHHE YCIOBHOPE(ASKTOPHOTO MeXa-
HH3MAa OCHOBHIBACTCA HA ABYX HEPBHBIX TIpolieccax: BO3OYXACHHH H
TopMmoXeHuH. [IpH 9TOM M0 Mepe CTAHOBNIEHHA YCIOBHOTO pedekca
BO3pACTaeT pojlb TOPMO3HOTO Hpolecca.

3nauenue ycaoenozo pepaexca. [IpuobpereHne XUBHMH OpraHH3Ma-
MH CIIOCOOHOCTH K O0YJeHHIO B TpOlecce HHTHBHAYAILHOTO PasBH-
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THA Ge3 mepedayd STOTO ONBITa O HACKEACTBY JAMO BO3MOXHOCTH
JQyyune | GeIcTpee MPHCTIOCAbANBATECH K OKPYXAIOWEMY MHPY. YC0B-
HOpedIeKTOPHEIN MEXAHH3M JIEXHT B OcHOBE (POPMHPOBaHHSA MOOOro
npHObBpeTeHHOTO HABLIKA, B OCHOBE mpotiecca obyueHua. Ha ocHoBe
pAna YCIOBHHX pedieKcoB GopMupyeTes THHAMHUMECKUI CTEPEOTHII,
ARBLIOWWHCA OCHOBON IIPUBLIYEK YEJ0BEKA, OCHOBOK ero mpodeccu-
OHANBHHX HABBIKOR. YCIOBHBIE pedICKChl PE3KO PACIIUPLIOT YHCIO
CHIHANTBHBIX, 3HAYMMBIX 14 OpTAHN3MA pasdpaxuTenci, 9yro obecne-
YHBaeT HeCpaBHEHHO 6osee BhICOKHIT YPOBEHS aJaNTUBHOTO (NPUCTIO-
cOOHTEIBbHOTO) MOBEACHUA.

Topmoxcenue ycsoenvix pedpaexcos. OOBLICHUTH NOBEACHME, IPU3HA-
Basf JHIIL CYINIECTBOBAHME BO3OYIMTENLHOTO mpouecca, Henb3d. [1pn
HaAJNYHH TOMBKO NPOLIECCOB BO3OYXACHUA BOIMOXHEI JIULIL CYIOPOTH,
a He LieNiecoodpasHas KOOPAMHHPOBAHHAA AeATeNEHOCTE. DYHKIMOHH-
pOBanWe YCIOBHOPehACKTOPHBIX MEXAaHM3MOB OCHOBaHO Ha Bo3Byxae-
HUH U TopMoXxeHnH. [To Mepe yTipoueHUA YCIOBHOIO peduiekca ponb
TOPMOZHOIO MPOLECCa BO3PAcTaeT, TopMoxeHHue yeaoBHopedhneKTopHON
TIEeSITEJILHOCTH TPOABNAETCA B (POpMe BHELIHEro, Wid 6e3ycloBHOTO,
TOPMOXEHHA U B (JOpMe BHYTPEHHEr0, MM YOTOBHOTO, TOPMOXEHHH.
Breunee (Gezycnosroe) mopmodceriie — 3T0 BPOXKICHHOE NeHETHIECKH
JanporpaMMHPOBAHHOE TOpMOXeEne. Pa3amiyaloT 1Ba BUIA BHEIIHETO
(Ge3ycnoBHOTO) TOPMOXKEHHS: 3ANPEACIbHOC U HHIYKUHOHHOE.

3anpedeavroe TOPMOKEHNE YCIOBHOIO peduickca pa3BUBaeTcs 160
npy GoNbLIOH cHIe CTHMYNA, 6o NpH cnabom QYHKUVOHAPOBaHMH
UEHTPAIBHON HEepPBHOH CHCTEMEL. 3allpelebHOS TOPMOXCHHE MMeeT
OXPAHUTENTLHOE 3HAUCHHE,

Huodyruuonnoe (exewnee) TOpMOXeHHE HaOnoJaeTcd B ClLy4ae fipH-
MEHEHHA HOBOIO PasmpaxuTesst TocIe BEIpaboTKH YCIOBHOIO pedek-
ca WIH Hapsily ¢ W3BECTHRIM YCAOBHBIM pasapaxuTteneMm. Ha sosneii-
CTBHE HOBOTO pasapaxirens OymeT OCYIISCTBASATHCH CHIABHBIA
BPOXKIEHHEN OPUEHTHPOBOMHBIN peduieke THMa «UTo Takoe?», Hanpas-
JIEHHBL HAa OIEHKY DHONOIMYECKOH 3HAYUMOCTH HOBOIO PasapaXHTEN.

Buympennee, WIH ycaoenoe, TOPMOKEHHE YCIOBHEIX pedIeKCOB HO-
CHT YCTOBHBI XapakTep H TpebyeT cnelnanbHoi BrpaboTku. brono-
FMYECKHI CMBICH BHYTPEHHETO TOPMOXCHHA YCITOBHBIX PedIeKCOB CO-
CTOHT B TOM, YTO B H3MEHHBIEHMXCS YCHOBHAX BHElWlHe# cpeanl
H3MEHACTCA PeakiHsa Ha MMelollHecd (Iaxe MIPHBLiYHBIE) CUIHAIBL.
Mpu 3ToM ycnoBHEIH pedneke yrHeTaercs, nogasiserca. PaatHuaor
TPM BUAA BHYTPEHHEIO TOPMOXEHUS YCIOBHHBIX peduiekcos: nude-
PEHLUHMPOBOYHOS TOPMOKEHHE, YracaTefibHOE TOPMOXEHHE W 3amai-
ABIBAOLIEE TOPMOKECHHE.

B pesyneTaTe dugihepentiposovuiozo TOPMOXEHHA YEN0BEK HAIUHA-
eT pa3NNyaTh pasapakHTeaH, CXOAHBIE N0 CBOHM [IapaMeTpaM, U pea-
THPYET TOJILKO Ha GHOMOTHYECKH 3HaYUMEIE,
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Yeacamenvroe TopMOXeHHe BOZHHKAST TOTAA, KOTAA TMPH BHpabo-
TAHHOM paHee YCIOBHOM pepliekce Bo3neHCTBHE Ha OPraHH3M YCIIOB-
HOTO pa3sapaxuTeNs epecTaeT MOIKPEIUIATLCA BOJAEHCTBHEM pasapa-
Xmresia Ge3yCIoBHOTO,

3anazdweaiouee TOPMOXEHHE BO3HHKAET, €CJN BHIPaGOTaHHHIMK
YCAOBHHIH pediIeKC OTOABHTATE BO BpEMEHH OT ITOAKPEIUIAIOILENO €ro
6e3yCIIOBHOI Pa3aApaKdTeENd,

B 311X crydasix BpeMs MOABJACHMSA YCIOBHOIO pediiekca Takke Hay-
HeT OTOABUTATRCA, 3AMA3AHIBATE BO BpeMeHH. Boe BUAR BHYTpEHHETO
TOPMOXEHHSI YCIOBHEIX pedIeKcoB CIOXHO TMEPEINCTSHE H B3aHMO-
CBSI3aHEL.

Jlunamusecxue cmepeonuns:. BLicly TposBIeHUeM aHAIMTHKO-
CHHTeTHYECCKHX YHKLMH KOPH MONYIIapHii GOMBILIOrO MO3Ta SIBIseT-
¢s BEIpafOTKa AUHAMHYECKOrO cTepeoTuna. JAMHaMuYecKHid cTepeo-
THI1 — 3TO CHCTEMa YCIOBHOPEdIEXTOPHEIX aKTOB, B KOTOPOM KAXKIEIH
TIOCTIeAYIOIIMIA pediTeKC BEI3BIBACTCA 3aBeplIcHHCM IIpeELLayLero ped-
nekca. OH ARIGETCA OCHOROH NMPHUBLIYEK YEJIOBEKA, OCHOBOH €T0 Ipo-
(becCHOHATBHBIX HABHIKOB.

Con

JLiA KHU3HU OPraHM3MOB, OOHTAINMMX HA 3€MJIC, XapaKTepHa Cy-
TOYHAs MEPHOTHYHOCTD (CMeHA IHA M HOYM, T.€. HHPKAXHBLH PHTM),
W3 pHewmHux $GakTopoB, KoTophle (OpMUPYIOT LIHPKATHYIO PHTMH-
KY, Ha IepBOe MECTO CTABST OCBELUCHHOCTb W CBI3AHHBIE C HEW pa3-
APaXHTEH, BIHAIONIHNE Ha ACATeNbHOCTh HEPBHBIX LICHTPOB, pery-
JHPYIOLIKE COCTOAAHHE FOpMOHAIbHON cdephl U MHTEHCHBHOCTH
obMeHa BeleCTB. BONBIIHHCTBO MIICKOIMUTAIOIIMX He POXAAKTCA C
FOTOBBIM CYTOYHHIM PHTMOM, & MOCTENEHHO IpHCIIOcabauBaAch K
HeMy, GopMHDPYIOT COGCTBEHHHH BHYTpeHHHH puTM. CMeHa cHa H

GOOpCTBOBRAHHA — OOHO U3 MPOABACHHIT BHYTPEHHETO CYTOYHOTO

PWTMA OPTAHHM3MA.

Ecrectnennnii COB MOXeT ORTH MOHOMA3HEIM, T.€. OJHH pa3 B CYT-
KH (KaK NnpasH/iI0, HOIHOH COH) M noAHuda3HHM, T.. COH ¢ «TIepephi-
paMu» (IHEBHOU W HOYHOIN), XapakTepHBHIN JUI% AeTeil nepBHX 7 Jer
KH3HH. DNeKTPOHUEDANOTPaPHIECKHIE aHaNN3 CHA TO3BONTHA H3Y-
YUTh OTHEAbHBIC CTATHH CHA. HOUHOIN COH HMeeT NpOIO/LKHTETBHOCTD
7—8 4 u cocTonT M3 4—5 mukioB. Kaxanii nukn HaTuHaeTcs dasoi
«MCILTICHHOTO» CHA M 3aBepiuaeTcs «OHCTphIM» CHOM. JJAHTENBHOCTE
LHKJA ¥ B3pOCIOTO Ye/IOBeKa OTHOCHTEIBHO IOCTOTIHHEA H COCTARIACT
60— 100 MuH. B mepBRIX OBYX HHKJIAX NpeobiataeT «MeIeHHBI COH»
8-coH, a B NOCNEeIHNX — «BHICTpLIi coM» (§-coH). Y B3pocaoro yeno-
BeKa Ha JOMKO «MeUIEHHONO» CHa MPUXOTUTCA OpHMEPHO 6,5 4, a Ha
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¢azy 6picTporo cHa — 1,5 4. Y HOBOPOXIEHHOTO — Ha Jome ORICTpOro
cHa mpuxoxurca 50—60 % oblieli JNIHTENEHOCTH CHA.

Ou3nonorayeckne QyREmEn cHA. ABNIASICH ONHUM H3 NMPOABICHUIH
BHYTPEHHETO CYTOYHOTO PUTMA OPTAHMIMA, COH B LENOM B HACTON-
lee BpeMS pacCMaTPHBAIOT KAK AKTUBHOE cocrosiHie. OyHKUMOHAND-
HOe 3HAYEHHES OTIEABHBIX CTaHil CHA pasTHYHO.

Bo BpeMs 3-cHa (MeIJIEHHOTO CHA) MPOUCXOIAT BOCCTAHOBHTEIb-
HEIE MPOUECCH B PARIMMHLIX TKAHAX, OPraHaX M CHCTEMAaX OpTAHM3MA.
TpoucxonnT BOCCTAHOBACHHE PYHKUMY opraHoB, dhU3NIecKol H yM-
CTBeHHOH palorocmocoGHOCTH, OCYIICCTRIAIOTCA POCTOBHE NpoLec-
CH. B XOpe roJI0OBHOIO MO3ra IPOHUCXONAT MpPOUECCH YNOPAJOUYCHNS
HH(pOPMALINH, HAKOIUIEHHOH BO BpeMsa GOOPCTBOBAHMA, — MEPEBOA
HHbOpMALIHH 13 GIOKOB KpaTKOBPEeMeHHOH NmaMATH B OJIOKH JOATO-
BpeMeHHOM maMATH. TIpn 3ToM yacTh HHGOPMALHH, HE HMEIONIEH
GHONOTHYECKOI 3HAYNMOCTH, BHTecHAeTCA 13 HHC, 910 npusoauT K
CHHXEHHK® HHGOPMALNOHHBX M SMOLHOHAIBHEIX JIEPETPY30K,

buicTphiii coH (B-COH, WIM MapaRoKCAARHEIH COH) APKO MpefCcTaB-
JIeH ¥ HOBOPOXIEHHMIX, JIAIIE CIIYCTS HECKOILKO AHEH BOSHHKAIOT CHM-
NTOMbl MEIJICHHOTO CHA H YCTAHABAMBACTCH TEPHOIUYHOCTD CMEHE]
STHX JBYX COCTOAHHH B TedeHWe HOuM. QEHON M3 XapakTepHRIX YepT
OHCTPOrO CHA ABIAETCS BOZHUKHOBeHNe ObICTPLIX ABMXeHHI rna3. On-
HOBPEMEHHO NPORCXOIAT HIMEHEHHUS B KOCTHOM M MBIHIGUHOH CHCTe-
MaX, CBA3aHHEIE CO CHIDKGHHEM MAILISYHORO ToHyca. Pasnnuims Mexny
OBICTPBIM M MEAJICHHEIM CHOM OTYETIIHBO BHEHBI MO aHAAN3Y BereTa-
THBHBIX (yHKumii. Tak, B nepuoi MeAJICHHOTO CHa HabmoaaeTcs ype-
XEeHHE ABXAHMS, ITY/IbCa, CHHKeHHE apTepHANLHOTO AaBneHHA. B dasze
GRICTPOrO CHa BOSHHKACT <BETeTATHBHaA Gypsi» — YJalllaeTCsa M CTa-
HOBMTCS HEPETYSIPHBIM ObIXaHHEe, BOSHHKAET HEPUTMUIHBE H 4ac-
THIA Oy/ibe, NOBRIIACTCA APTEPHANBHOE J2BJICHHE, YCHIMBACTCA TOp-
MOHAaJ/IEHasl aKTHBHOCTE. BHCTpEINl COH — 3TO COBEpIICHHO 0coboe,
no CPpaBHEHHIO ¢ MCIUIGHHHM CHOM, COCTOAHHE MO3Ta. Bo BpeMa Oni-
CTPOTO CHA BOCCTAHABIHBAIOTCA PYHKIIMH HEHPOHOB MO3ra H CUHAII-
coB. buicTphlii COH HrpaeT CONMBIIYIO PONE B CHYDKCHHH HENIPOAYKTUB-
HOro, TPEBOXHOro HampaxeHHA. OH HEOOXOOMM 4YeNOBEKY sl
NEpHORHYECKO OLICHKH CHTYAlIMH, T.€. BRIITOAHAST CTOPOXEBYIO GyH-
KLIMIO, @ TAKXKE OCYIIECTRISET TMOATOTOBKY OPTAaHU3MAa K Iepexoly B
cocToAHME DONPCTBOBAHMA.

[Tonaraior, 4To OOWAA IIUTENEHOCTE CHE M3MEHSIeTCS 3a CYeT
B-cHa, T.e. 33 CYET €10 YKOPOUESHMS MM YIMHEHUS.

Mexanmamul cEa. CYIITHOCTE COBpeMeHHBIX TeopHil 0 MexaHHU3Me
CHA CBOAMTCA K MPSACTABICHUIO O TOM, YTO COH 3TO aKTUBHHIA Npo-
1ecc, BO3HUKaKMiL Gnaronaps Bo36yXKISHHI0 TOPMO3HBIX (THIHO-
FEHHBIX) CTPYKTYP M TOPMOXCHHIO AKTHBHPYIOIKX CTPYKTYP MO3Ia.
Mpeanonaraerca, 410 opGMTo(POHTAIBHAA KOpa B IPEONTHUSCKHE
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Apa THMOTANAMYCA AKTHBUPYIOT Ipa LIBA, KOTOPHIE HAYHHAIOT OKa-
3HBATH TOPMO3HblE BIMAHUA Ha PETHKYLIPHYIO (OPMALHIO CTBOJNA
Moara. [Ipy TOpMOXEHWH PETHKYNAPHOR (PopManMK CTBONA ocabepa-
eT ee TOPMO3HOE BITIsIHIE Ha HecTienupuyeckue sapa TajgaMyca, Gnma-
rofaps YeMy TIPOHCXOIMT TOPMOXEHME KOpbl TIONYLWapHi GONBILIOTO
MO3Ta M pa3BUBaeTca MemIeHHEIH cor. C Ipyroii CTOPOHEI, TOPMOXE-
HHMEe PeTHKYNApPHoil ¢dopManMH CTBOJA MO3Ta NPHBOANT K TOMY, 4TO
IOJIKOCTEIO CHHMAETCA e¢ aKTHBUPYIOILEeE BIASHHE Ha KOPY Noylia-
puii MO3ra. DTOT NMEPHON COOTBETCTBYET MOABICHUIO OBICTPOTO CHA.
CMeHa MeLeHHOTo CHAa HAa OBICTpLLA OCYLIECTBIACTCA ¢ Y4acTHEM
ABYX THIIOB HEMPOHOB PETHKYNAPHOH (opMaulH MOCTA: HEHPOHOB
¢assl GEICTPOTO CHA (XONHHEPTHYECCKHX HEHPOHOB) H HeitpoHOB a3kl
MeIEHHOro cHa (HopampeHeprmueckux). BosbyxneHune HelipOHOB
GLICTPOrO CHa Ha dOHe MELIEHHOIO CHA BHI3LIBAET MePeXol B GHICT-
puiii coH. BoaGyxaenue HepOHOB MEJIEHHOTO CHA Ha toHe 6picTpo-
[0 CH& — K €ro CMeHe Ha MEeIJICHHBIA COH.

Mo MHEHKIIO PsAa aBTOPOB, CMEHa CHA B GONPCTBOBAHNA 3ABUCHT
OT COCTOSHMS XOJHHEPTHIECKUX HelipoHoB Mo3ra. [1pu ux Bo30yXne-
HUH TOPMO3HMTCA CEKPEUMSA HOpalpeHAIHNHA HeHpOHaAMH ronyboro
MATHA Y OHOBPEMEHHO YBEIMYHBAETCA 06pa3oBanue CepOTOHHHA B
aApax IBa. DTH [POLECCH BHI3LIBAIOT HACTYILTeHMe cHa. Tpu Topmo-
KEHUM XOMMHEPrRYECKHX HEHpPOHOB, HA0GOPOT, BO3pacTacT CeKpe-
UMA HOPAAPEHAIMHA M YMEHBIIAETCA NPOAYKIHA CCPOTOHWHA, Ha-
cTynaet GoapcreoBaHHe, M3BECTHO, YTO CEPOTOHHH, nMpeayLupyeMblLit
HelipoHaMu saep 1Ba, HMeeT OTHOLIEHHE K Pa3BHTHIO MEANCHHOIO
cHa. HopaapeHanus, OpoayuupyeMsiii HelipoHaMy rofy6oro nATHa,
y4yacTsyeT B PA3BUTHH NapajoKCANTBHOTO CHa, a TAKKE, BOSMOXHO, B
CMEHe MEIEHHOTO M OicTporo cHa. K pa3sBHTHIO GHICTPOTO CHA HME-
€T OTHOLIEHHE M ropMOH 31Hdu3a MenaToHHH. CnenoBaTeabHO COH

npencTaenaeT coGoi COCTOAHHE, [IPH KOTOPOM AKTHBHbBI [MITHOTEH-

Hble (TOPMO3HEIE) CTPYKTYPHl MO3ra. DTH CTPYKTYPEI NPOAYIMPYIOT
[HITHOTE HHble GHOMOTHYECKH aKTUBHBIC BelllecTBa H MeauaTopsl. IMpu
GONpPCTBOBAHMH NOAAB/ICHA JESATETbHOCTh MTMIIHOTEHHBIX CTPYKTYP H

YCHIEHA NEATENLHOCTh LCHTPOB, aAKTUBHDYIOLUKX XOPY MONYLIAPHH

BONBIIOTO MO3ra. DTH HEHTPH TIPOAYLHPYIOT OHOMOMHYECKH aKTHB-
HbI€ BEIleCTBA ¥ MEIMATOPbl AHTUTHNIHONC¢HHON HAIpaBNICHHOCTH,

BonpocH ANMR NMOBTOPEHHA WU CAMOKOHTpONA:
1. PaccKaxuTe 0 METONAX MCCASIOBAHNA BhICIICH HEPBHOM AeATENBHOCTH,

7. PaccKaxuTe O MOTHBALIHAX M SMOLHAX, MEXaHH3MAaX KX (opMHpPOBa-
HEA.

3, O6baAcHUTE, KaKHe pedaeKcs Ha3LBaloT 0e3YCTIOBHBIMH, KAKHE — YC- ¢

nopusiMu. Kak 3t pednekchl dopmupylorca?
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4. MNepeancmure (1 0GBACHATE) MPH3HAKK YCAOBHEIX pedieKcoB, CTAIHK
HX obpaszopaHHA.

5. PacckaxuTe, KAK BB NNOHWMAETE POJE CHA B XH3HH Y€IOBEKa, HA30BHTE
CTAZUHM H OOBACHHTE MEXaHKH3MEL CHA.

Mexann3am GopMHpoBaHAA YCaoBasX pediecoB. OCHOBY YCJIOBHOTO
pediekca cocTapnsaeT pednexropuas ayra, GopMHpyloascs Ha 6ase
ayTH Ge3ycmoBHoro pedurekca, Oos3aTeIbHHM KOMIIOHEHTOM YCAOB-
HOro pednexkca ABTAOTCH TOPMO3HBIE HEHPOHH, obecmeuMBaOlliye
TOHKYIO U AHHaMKIeCKyI0 Judpbepe HUHPOBKY NPOSARIEHHS YCIOBHO~
ro pedaekca.

Cornacuo Barnaaam .11, ITaproba, mpi Bo3nelicTBHH HA OPTaHH3M
YCIOBHOTO pasapaxuTens W 6e3ycJOBHOTO CTHMY/Aa B KOpe ITOJylIa-
pHil GonbIIOTO Mo3ra GOPMEPYIOTCA ABa 04ara BosGyxmeHHs. Ogar
BO3OYKIeHHS, BO3HUKIIHM B pe3yNbTaTe BO3ACHCTBUSA 5E3yCIOBHOIO
pasOpaxkuTens, sipnsercsa 6osice CHILHBIM M MPHTATHBAET K cebe BO3-
OyXmeHREe H3 odara, BOSHHKAIOLICIO B pe3yabTare BO3ACHCTBHA yC-
MoBHOIO pasapaxHuTens. [ocne HeCKOMBKHX MOBTOPHLIX BOSACHCTBHH
YCAOBHOIO M Ge3YCNOBHOTO pa3ApaXkHTeachi Mexay IBYMSA 30HAMH KODBI
VYCTAHABIMBAETCS YCTONUMBEII IYTH ABIKCHMS BO3IeHCTBHA. B peayib-
TaTe U30/IMPOBAHHOE AEHCTBHE TONBKO YCIOBHOIO PasapaxUTels IpHA-
BOIHMT K peaKlliH, BH3BIBAcMOi Ge3ycnoBHRIM pasapaxureneM. [1po-
uecc 3aKpelUieHWs BpeMEHHOW CBA3M — 3TO, MO CYTH, BOIPOC O
MEXaHW3MaX IIaMATH.

Mexaga3Mbl NAMATH

BHOTOTHUECKAS HAMATE — 3TO CTIOCOOHOCTE JXHMBBIX OPraHN3MOB BOC-
TMPUHHMATH HHPOPMALIHIO O pa3apakeHHH, JAKPEILIATE H COXPAHATD €€
H B TOCTENYOILEM HCTIONE30BATE 00bEM XpaHtmelica nHhopMaluy Lia
OpraHM3auMy noBeJieHWs1. PasiHyaloT naMaTs reHeTHYECKYIO U IIpHo6-
peTeHHYI0. ITon 2exemuueckoli NAMATHIO NOHUMAIOT BCIO MHHOPMALMIO,
IOYYaeMYIO OT pOIHTEe Yepe3 monosnie KieTku. HocrreneM renern-
YeCcKOiM NAaMATH ABMSIOTCA HYKIeHHOBHE kucorel. Ha Monekynax JIHK
B BHJIE N'eHETHYECKOTO KOofa 3amicaHa MHpopMalHa 0 CTPOEHUM KOHK-
pPETHOTO OPTAaHH3Ma U ero HYHKIMOHHPOBAHWH.

ITpuotpemennas (undueudyasvias) NaMITL BO3HUKAET B OHTOICHE-
3€ Ha OCHOBE XH3HEHHOIO OnbITa. BeiaenAoT yeTsipe BHIA OCO3HaBa-
eMOll IIaMATH: ABHTaTeBHYIO, CBSI3aHHYIO ¢ 3allOMHHAHWEM M BOC-
MpoH3BeAcHHEM JBHXEeHHI; 00pa3Hylo, OCHOBOK KOTOpO#i ABIseTCA
3aIIOMMHAHHE APEIMETOB U HX CBOHCTE; C/IOBECHO-TIOTHYECKYTO (CBOT-
CTBEHHYI0 TOIBKO YEJOBEKY), CBA3AHHYIO ¢ 3ANMOMHHAHUEM, Y3HA-
BaHHEM M BOCTIIPOM3BeldcHMEM MBICHEH, MOHATHIL, 5MOLHOHANBHYIO
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NaMaTh, OTBETCTBCHHYIO 3a 3aMOMUHAHWE M BOCTIPOU3BEACHHE HyB-
CTBEHHBIX BOCIIPHATHIL COBMECTHO ¢ OOBEKTaMK, MX BHILIBAIOIIHMH.
BeigesncHHe B CaMOCTOATENIBHYIO KATETOpUIO ycioBHOpedaeKTopHOR
JAMATH O0YCIIOBREHO MEXAHUIMOM CTAHOBIICHHS ycnosHopedaekTop-
HBIX cBa3eil. [1py BRIPaGOTKE YCIOBHOIO pediexca HeoGXOMMMO CO-
XpaHeHHe B MaMATH CNea OT BO3ACHCTBHA HAa OpraHHU3M YCIOBHOIO
PA3APAKUTENSE 10 MOMEHTA M0 TOAKPEILTCHHA Ge3yCc/IOBHHM pasapa-
XKUTENEM.

Tlo GpHM3MONOTHYECKUM MEXAHM3MAaM, JIEXALIHM B OCHOBC HeHpo-
NOrMYEcKoil NaMAaTd, BBIAEAAIOT KPATKOBPEMEHHYIO H HOATOBPEMEH-
HYIO NaMATE. \

KpaTkocpouHas NaMsITh — TO IIAMATE Ha TOJBKO 4TO COCTOABLLU -
ecsi COBBITHA. 3a CUeT DTOTO BULa NaMATH HH(OpMaLUHs YACPXKHBAcTCA
B MO3IOBBIX CTPYKTypax 8 npenenax 0,5 4. Tpu HeoOXonMMOCTH OHa
nuBO MEPEXOIAT B OITOCPOUHYIO MTAMATS, JIN60 coBbITHA 3a0BIBAIOT-
cd. DTa naMATh ABIAETCA OCHOBO BRINONHEHHA TEKYLIHUX TIOBCACHYCC-
KHX W MBICJUTETLHEIX ONepaintii. B 0CHOBE fIPOLICCCOB KPATKOBPEMEH -
HOH DaMATUA JEeXNT MHOroKpaTHas DHPKYAAUNA (pesepbGepaLns)
MMIYIBCHBIX PA3PAAOE (HEPBHHIX MMIY/IECOB) MO KPYTOBLIM 3aMKHY-
THIM TEMsIM HEHPOHOB NOGHON H TEMEHHOH AoMNei KOPbI Moayapkit
60IBLIIONe MO3Ta, 3AMKHYTEHIE LIETIH CO3MAKTCA, B OCHOBHOM, Heilpo-
Hamu H1 1 IV cioeB KopH. B pesynbTare MHOTOKPaTHOTO TIPOXOXAC-
HHA MMTIYIhCOB N0 KOMBIEBbIM CTPYKTYPaM HEHPOHOB B HIX obpazy-
JOTCA CTOMKKHE HM3MEHeHHs, 3aKAaiAnIBalolMe OCHOBY mpolccca
JONTOCPOTHON NaMsATH.

JloATOCPOYHaS NAMATD ABAAETCA OCHOBHHM BHAOM NMaMSTH HEI0-
Beka, Gnarofapsa KOTOPOil OH MOXET CYLSCTBOBATE KaK WHAHBHAYYM.
B 3710l NaMaTH XpaHATCd Bee 6e3 MCKIIoueHHs o6passi, cODHITHA,
3HAaHMA, YMCHHSA, HABBIKH. Jlonrocpouras maMaATh SBIACTCA OCHOBOH
ycroBHOpedIeKTOPHO# HEATENIBHOCTH YENIOBEXA. B ocHOBe J0ATOCPOH-
HOIi NMaMaTH JeXAT CIOXKHEIE CTPYKTYPHO-XUMHYECKHE npeobpaso-
BAHUSA HA CUCTEMHOM, CHHATITUYECKOM H KJIETOYHOM YPOBHAX roN05-
HOTO MO3ra. DTalbl 3THX npeobpasosanuii creayomme. 1) pukcauns
uHpoOpMaUNK; 2) COPTUPOBKA U BBUICACHHC HOBOH HH(OPMAUHH,
3) ROATOBPEMEHHOE XPaHEHHE 3HAYUMOH UL OpraHn3Ma nH$OpMa-
1My; 4) ROCTIPOM3BEACHHE UH(ODPMALIHK 110 Mepe HeoOX0AMMOCTH.

KavecTBeHHbIE OCOOCHHOCTH
BLICHICH HepBHOH JEATENbHOCTH YeJIOBEKA

B nepBoii curHansHoh cucteMe Bee GopMBI NOBEICHNUA GasupyIoTCs
Ha HEMOCPEACTBEHHOM BOCTIPHATHK ACHCTBHTENBHOCTH M PEAKLIMM B
OTBET Ha HeNOCPeACTBEHHBE (HATYPaIbHbIE) PasApaiHTENH. Yenosex
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BOCPUHUMACT BHEINHHI MHUP Ha OCHOBE NEATENBHOCTH NEpBoil cHr-
HANBHOH cHCTeMEL. CnezoBaTenbHO, OGILIMMH IS XXUBOTHBIX H YEITOBEKA
ABIAIOTCS AHATH3 W CHHTE3 KOHKPETHLIX CUTHANIOB, TIPESMETOB U SIBJIC-
HUii BHEILHETO MYIPa, COCTARTIAIONINX NEPBYIO CUTHAIIBHYIO CHCTEMY.

¥ denorexa B IIpouecce €ro pa3BUTHA MOSBIWIACH «4pe3BhivaitHas
npubaska» K MeXaHU3MaM paboTH MO3ra, DTO BTOPAd CUTHANEHAA CH-
CTEMA ACHCTBHTENLHOCTH, crieuHdUIeCKUM pasapaxureseM KoTopoil
ABAACTCH CNOBO C JANOXKCHHBIM B HEro CMBICIIOM, CJOBO, KOTOpPOE
0603HaYacT npenMeTbl U ABICHUS oKpyXarowiero Mupa. ITox Bropoii
CHrHaiibHOM cucTeMol AeitcTeurensHocTH W.I1. Tlagnos sionmman Heps-
HHle NPOLIECCH], BO3HUKAOULKE B NMOXYIIAPHAX GONBIIIOrO MO3ra B pe-
3Y/IbTATE BOCNPMSTHS CHI'HAJOB OKPYXAIINETO MHPA B BUAEC PeUYSBhIX
0003HaYeHHIT NpeIMeTOB U ABICHWA NpHPOAB M obllecTBa. CIOBO
BOCMIPHHHMAETCH YENOBEKOM KaX ychsnnaHHoe (CIyXoBol aHamnaa-
TOP), KaK HATTHCaHHOe (3PMTE/bHBIN aHANM3ATOP) WM KaK MPOU3HE-
CEHHOE (ABUraTeNbHBI aHanu3aTop). Bo Beex cydasx JaHHBbIC pasapa-
XHTENH OOBEANHAIOTCH CMBICIOM clioBa. CoBa MPHOGPETAIOT CMBICI
B pe3yneTaTe BOSHHKHOBEHHMA TTPOYHOL CBASH B KOpe TIONyIUapHit 6ok~
IHOTO MO3fa MeXOY LUeHTpaMH BO3OYXKICHHS, BOIHMKAIOWMUMK NOI
AeACTEBMEM KOHKPETHBIX OOBEKTOB OKPYXKAIOLIETO MHPA, i LIEHTpaMHu
BO30YKAECHHA, BOSHHKAIOIIMMH TIPH POWSHECEHHH CJIOB, 0003HaYa-
I0INX KOHKPETHbIE NPpeAMEThl Wi AeHcTBUA. B pesynbrarte oGpasoBa-
His TAKMX CBA3EH CNOBa MOIYT 3aMECHUTH KOHKPETHBI pa3fpakHTeAb
OKPYXAIOIIEH Cpelbl H CICNATbCH €T0 CHMBOJIOM.

BOSHHMKHOBEHHE BTOPOI CUTHATBHOM CHCTEMBI BHEC/IO HOBBII fIPHH-
LK B ASATENLHOCTE MO3ra 4enoBeka. C/loBo, KAK CHFHAN CUCHANOB
JaeT BO3MOXHOCTh OTBEYLCS OT KOHKPETHBIX NMPEAMETOB M SABJEHHIA,
Pa3sytHe c0BecHOU CHrHaM3auny CAENaio BO3MOXHBIM 06061Ie-
HHE H OTBICYEHME, YTO HAXOLUT CBOE BHPAXKEHHE B XapaKTepHBIX A5
YEIOBEKA SABICHMAX — MBILJICHHH H MOHATHIX.

CnocoBGHOCTE MBICHTE NYTEM a6CTPAKTHRIX (OTBICYEHHLIX) 0bpa~
30B, NOHATHI?, BBEIPAXACMBIX MPOH3HECEHHHMMH HIH HAMMCAHHBIMH
COBAMM, CACTAN0 BO3MOXHHM BOZHHKHOBEHME a0CTPaKTHO-06001IEeH-
HOTO MBILILTEHHS.

Hrtak, Bropast curHajbHasg CHcTeMa ueloBeKa ABMSICTCA OCHOBOW
Cyryb0o 4eNOBEUECKOTO CIOBECHO-OTHYECKOrO MEIILIEHHS, OCHOBOM
¢opMHUpOBaHHA 3HaHRUil 00 OKpYXaloLIeM MIpE TIOCPEACTROM CTOBEC-
HBIX a0CTPaKUMH H OCHOBOH 4e/10BEHECKOTO CO3HAHHS.

Tanm HepbHOH AeATEILHOCTH

HepBHme Peakilii B OPraHW3Me ¥ pasHbIX JIOASH paznnyaloTcd 1o
L4
CUAC M NMOABMXKHOCTH, DTH WHAHBHAYAABHBIE OCOBCHHOCTI obycnoB-
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JIeHb B3aMMOOTHOLICHHUAMH NIPOLECCOB BO3OYRKACHHA U TOPMOXKEHMS.
Ha ocHOBaHHHM pa3IwdHit HEPBHBIX PeakiIWii, B NEPBYIO OY€peib NO
CHJIe HEPBHRIX MPOLIECCOB, BEIOCICHEL CHABHLIH U ¢JIabbIi TUIIHI He-
PBHOR CHCTCMEL.

Tuns HepBHo# cHeTeMBl (o WL.I1. TIaenosy)

CuntbHBLA Craburit
—
VYpapHOBEIUEHHEL HeypaBHOBCLUEHHBIA
~ T~ (GE3YREPXKHEII)

TTogpvxHELI HHepTHBI]

CRibabIi THIL HEPBHO CHCTEMBI MOXKET OBITH HEYPaBHOBEIIEHHBIM
WM ypasHoBemeHHHM. Heypasnosemennotii mun OTINYACTCA IIO-
BHIIEHHONW BO36YAMMOCTBIO, B3PBIBYATOCTBIO, KOrA MpPOLIECCHL BO3-
SyxneHus mpeodNaaaioT Hall MPOLIECCAME TOPMOXKCHH. Ypasnosemen-
Hbt muR HEPBHOM CHCTEMBI MOXET PaalMyaThCA TIO TMONBHXHOCTH
HepBHBIX MPONECCOB, N0 BHICTPOTE PeAarHpOBaHHA, nepecTpoiike mo-
penenns. [Tpu nodeuxcrom mune HEPBHBIX NMPOLIECCOB BO3MOXHA OBIC-
Tpas NepeOpUEHTAIs B OTBET HA CMEHY XM3HCHHBIX OBCTOATENBCTB.
TIpu unepmnom mune HEPBHON CHCTEMBI TICPEOPHOHTALIS NEATCIBHO-
CTH JACTCA ¢ TPYICM, IPOTEKACT MEIIEHHO.

WHTEpECHO, YTO THIILI HEPBHON CHCTEME], BBUICICHHBIC H.TI. MNas-
JIOBHM, COOTBETCTBYIOT KNAacCH(MHKALMH TEMIIEPAMCHTOB YC/10BEKA,
npeaxoxeHHOM ouTH 2500 eT Hasal IHAMEHHTHM BpaioM Jperuero
mupa Tummokpatom. OH NMoApasAeNAn JoAcH N0 TEMIEPAMCHTY Ha
XONEpHKOB (HeypaBHOBEMIEHHBIX, JETKO BO30YIMMEIX), CAHTBHHHKOB
(ypaBHOBEIHEHHBIX, C XHBOH, MOABMXHOM HepBHOU cucTeMol — om-
THMHUCTOB), DIETMATHKOB (YPABHOBEMICHHBIX, CIIOKOMHBIX, Paccyfn-
TeabHLIX, HHEPTHBIX) H METAHXOIUKOB {cmabniii THN HEPBHOH CHCTS-
MBI Mpa4Hbi¢, TOJABACHHbIC, BETHLIE CKENTHKHU).

THN HEPBHOM CHCTEMBl HACNeAyeTCs OT pojuTeneii, ONHAKO Cy-
HIECTBEHHOE BAMSAHHE HA HEro OKa3ulBacT OKpyXalomas cpena. Oco-
6eHHoCTH XapakTepa GOpMHPYIOTCA B WHAMBHIYAJTBHOR XKUIHHI YENO-
BeKa.

Cnabsili THI GOpPMHPYETC NPH BOCTIMTAHUH B TCIUIMYHBIX YCIOBH -
X, KOIia 33 peGeHKOM BCe M BCErIa PeHIAloT B3POCIHES, KOTAa eMy
Iary He JaloT cleiaTh CaMOCTOATENBHO, JHIIAIOT €r0 HHHULMATHBLL.
H3onsauus peGeHKa OT TPYXHOCTEH, OT BIMAHMSA BHEITHEH CPEIH Aaxe
NpH BPOXICHHOM CHJIBHOM THIIE HEPBHOH CHCTEMEI MOXET cihopMH-
pOBaTh Y 9eNIOBEKA JTHIID JACCABHO-3aIHTHHE PEAKIVH.

TocTaHORKA CIMLIKOM TPYAHBX, HEMOCHIBHEIX 34129 MOXET BbI3-
BaTh MEPEHANPKEHUE KOPKOBHIX MIPOLIECCOB BO3CYXICHUS WM TOP-
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MOXEHHA, YTO IIPUBOIMT K CPbiBaM HEPBHOH A€ATENbHOCTH, HEBPO-
saM. [Teuxpueckue GYHKIMK ¥ YeJOBEKA HapyIaloTea TPH AEHCTBUH
aJIKOTOJNsA, HAPKOTHKOB. TIpH 3TOM CEpbe3Ho CTPAjaloT MeXaHWU3IMBI
HEPBHBIX TIPOLUECCOB.

Bo3pacTibie 0COOEHHOCTH
BLICIICH HEPBHOH JEATENLHOCTH JEJI0BCKA

Inexmpuueckan axmuenocmp mozea (3BI) oTpaxacT aKTUBHOCTh
NIOAKOPKOBBIX CTPYKTYpD Mosra. B mepehie 3-—-4 mec nocie poxacHus
npeobranaeT MEATeHHbI PUTM (A-puT™). CTaHoBIEHUE Gonee OHICT-
POTO 0-pUTMA B OHTOTEHE3¢ TIPOHCXOMMT MEIIEHHO. B Bo3pacte o1 6 1o
$ neT HaGnromaeTcs crabnaMsauma yactoT o-puT™a. K 11—12 rogam
O-PHTM CTAHOBHTCS BeayuwuM purmoM B 90I. B 1516 ner 3B
NI0KOA MPUGAMXKAETCA IO CBOMM XapakrtepucTikam K I3[ nokosn s3poc-
JIBIX,

Paseumue ycaoausix pegaexcos. PebeHoK poxaaercs ¢ onpeneseH-
HBIM HAGOPOM BPOXACHHBIX Ge3ycnoBHopedekTopHEX peakunit. Ha-
yuHad €O 2-TO AHA XH3HU ¥ HEr¢ HaYHHAKT BHPabATRIBATLECA YCJIOB-
HBIe CBSI3H, CROCOBCTBYIONIHE MPHCMIOCOONEHUIO K YCIOBHSIM BHELLIHEH
cpeabl. OoHoOM U3 NepBblX (Ha 2—5-¢ cyTKH) (GOpMHpPYETCH PeakUus
HA TNONOXEHUE I KOPMICHHS, MTPOABAKIONIAACA B ABKCHNAX TOJI0-
BBI, COCATE/MbHBIX M APYTHX ABrXeHuAx. Ha 2-# nenb nocne poXneHus
BO3HUKAET OPHEHTHUPOBOUYHDIH pedrieke, KOTOPHIA ¥ HOBOPOXIACHHBIX
COCTOMT B TPeKpallleHUH COCAHUA NOJ AeHCTBHEM Pa3IMYHbIX pa3apa-
KMTeaeH.

INepBrie TIONOKHUTEALHBIE YCTOBHEIE PEDICKCH Y HOBOPOXKICHHBIX
MOXHO BBIPaGOTATh Ha 7-i ieHb Ha Gase MULIeBbX GE3YCIOBHBIX ped)-
sekcos. Ha BTOpoM Mecsaue XW3HH MOIYT OLITh BHPAOOTAHBEI MHOTHE
YCAOBHBIE peduicKehl.

C BO3PACTOM YBEMYMBAETCA CKOPOCTb BRIPAGOTKH YCNOBHBIX pedr-
naexcos. B HOWKOJIBHOM BO3pacTe MPOYHBLA yCIOBHHIR pednexc obpa-
syetcst nocne 10—20 codyeTaHui, a y AeTeld MIBALIECTO WIKONbLHOTO
BO3pacTa uepe3 2-—-15 coueTaHMiA.

Brewmnee 6ezycaoenoe mopmoacenue nospnaeTcs y pebeHka ¢ nep-
BBIX AHEH XH3HH. B oTBeT Ha cCMNBHBIH BHEIIHUH pa3apaxXurelib, Ha-
MpUMeEp CHILHEIA 3BYK, pe6EeHOK NepecTaeT cocaThb rpyas. B nocnemy-
[ONIHE rOABI NOCTENCHHO 0CAA0EBACT BAHAHHE BHEIHETO TOPMOXCHNS
Ha YCIOBHOPEDIEKTOPHYIO AEATENbHOCTL pebeHKa. BT0 CBsI3aHO C YBe-
AMY9EHNEM CKOPOCTH TOPMOXEHHMS OPHUEHTHPOBOWHBIX PehIeKCOB.
B 6—7 NeT 3HayeH{e BHENIHETO TOPMOXEHHS AN4 BHICIIEN HEPBHON
eaTeIbHOCTH CHIKAETCA M BO3PacTacT Polib BHYTPEHHETO TOPMOXKe-
HHA.
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Buympennee mopmomcense nosiensercs y pebeHka npumepso ¢ 20-
o OHA TIOCHe POXIeHMA. DTo IPUMNTHBHAs dopMa aHddepeHLHpo-
BOYIHOTO TopMoXeHHs. Ha npoTsDkeHUl BCeil XXH3HH NPOHCXOAMT «ILLTH-
¢doska» audrbepeHIHPOBOYHOTO TOpMOKeHM. HavankHbie MpU3HaKU
Y2aCAMeabHOZO MOPMONCERUSA OTMEYAIOTCA B 2—2,5 MeC, yca06Hoe mop-
Mooicenne HabmogaeTca B 2,5—3 Mec, a 3anazodunearouiee mopmoXceHue,
KaK OCHOBAa CWIBbI, BOJIM M BbIAEPXKM, — € 5 Mec. BripaboTKa BCEX
3THX BUIOB TOPMOXEHHS ABIACTCA JUIA PeOCHKA HOCTATOYHO CIOXHOHN
3agaueil. Boipaborka BHYTPEHHETO TOPMOXEHHS ABASAETCS (DHIHONOTH-
gecKOi OCHOBOM BOCIIMTAHWA H MPESIIOCBUIKOR Mt ObICTpO# BHpa-
6OTKM MHOTOYHCIIEHHBIX YCIOBHBIX pedekcos.

Ha ocHoBe dunamuneckozo cmepeomuna y pedeHxa dpopMupyorea
YMEHH#, HABBIKM, MIPUBLINKH, T.€. IOTPEOHOCTD B PEANH3ALMHH OTAEIB-
HbIX pednekcos. CHOPMUPOBAHHEIE B 9TOT EPHON YCIOBHEE peduiek-
Cbl OYEHB MPOYHBI, H HX MepefeNika WiaeT o4eHb TpyaHo. [lostomy ¢
MepBLIX JET XU3HH OYeHb BaXHO MCITONb30BaTh MPABWILHHE NPAEMEL
BOCIIHTAHWA.

Cpoxs pa3BHTHA B OHTOI¢He3e CEHCOPHOU U MOTOPHOM pedH He
COBNANaIT. PasBHTHE ceHcopHoli pewu TIPEAIIECTBYET Pa3BHTHIO MO-
mopnoii peud. Ele go Toro, Xak peOeHOK HayHHaeT IOBOPHTH, OH
YK€ MOHUMAeT CMBICH C/108. B CTAHOBIEHMH PEYH BBLICIIAIOT CleAyI0-
1IMe ATasl: 1) MOATOTOBUTENLHBIA TN, MAH 9TaN MPOU3HOICHUS
OTAENBHBIX 3BYKOB H Croros (o1 2—4 Mec 10 6); 2) 31at BOSHHKHO-
BEHHS CEHCOPHOM PEYH, T.¢. NMPOABICHHS HEPBLIX MPH3IHAKOB YCJIOB-
HoTo peduieKca Ha CJIOBO, Ha ero cMerch (6—8 Mec); 3) asram BO3-
HHKHOBEHHA MOTOPHOM pedH, T.€. MPOU3HOLIEHHE OCMBICICHHBIX C1I0B
(10—12 mec).

Jo 12 Mec coBapHBE) sanac pebenka cocraBisger 10—12 cios, K
18 Mec — 30—40 ciios, x 24 mec — 200—300, x 36 mec — 500—700,
B OTACABHBIX cy4asx — Ao 1500 cnos. K 6—7 romam HOsABAAETCA CNO-
COBHOCTL K BHYTPeHHel {(ceMaHTHIeCKOil) peyun, T.e. K MBIIIEHHIO.

MBICIEHHOE MOJC/HPOBAHHE 4YeNOBEKOM PA3NIHYHBIX COOBITHI
COCTABJAET CYIIHOCTh MBIIIeHUs1. HarmaaHo-aeHcTBCHHOE MBIIIEHHE
tdopMupyeTca B QOWKONBHOM H MJajlleM IIKOJLHOM BO3pacre.
CnoBecHO-10THYeCKOe (TEOpeTHYEeCKOe) MbIUUICHUE IMpPOABIAETCA K
8—9 romam, JocTHrasn pa3puTia K 14—18 rogam.

BO]‘IPOCH AN MOBTOPEHNA H CAMOKOHTPONA!

1. PacckaxuTe o KiaccHhOHKAITAT 1 MEXaHH3MAX [TAMATH.

2. PacckaxMTe O THHAX BHCIICH HEPBHOMH NeATENLHOCTH, O 3HAYSHHH B UX
GOPMNPOBAHMI HACAEACTEEHHOCTH W BOCMHUTAHWAL.

3. PaccKaxuTe 0 BO3PACTHHX OCOBEHHOCTAX BHICLIEH HEpPBHOH meATENb-
HOCTH.
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INEPUPEPUYECKAA HEPBHASL CHUCTEMA

Iepudepnueckas HepBHAs cHcTeMa oOpasoBaHa HEPBHBIMH Yana-
MH (CIHHHOMO3TOBRIMM, 4YePETIHHIMM H BETCTATHBHBIMH), a TaKXe
dHepBaMH (31 mapa COMHHOMO3IOBBIX M 12 map ¥epenHblX), HX BETB~
MH H HEpPBHBLIMH OKOHYaHHAMH, pelienTopaMu (MyBCTBHTCNBHEIMM)
H 3pdextopaMu. Kaxnhil HepE COCTOMT U3 HEPBHLIX BOJIOKOH, MHU€E-
JVHH3KPOBAHHBIX M HEMHEANHN3HPOBARHBIX. CHapYXH HEPB OKPYXEH
COSIMHATENHHOTKAHHON 000N0OUKON — anuneepueM, B KOTOPHIA BXO-
JAT THTAOIHE HEPB KPOBEHOCHLIE Cocyanl. B cocTaBe Heppa BrIACNA-
10T AYYKH HEPBHBIX G0A0KOH, KOTOPBIC TIOKPHITHI TOHKOM COSUMHHTE/Ib-
HOTKaRHOHA OOONIOUKON -~ nepuneepieM, a OTACABHBIC BOJNOKHA —
SHOOHeapUEM.

B 3aBHCHMOCTH OT PacnoNOXeHU, MPOUCXOXRIEHNA HEPBOB H CBA-
3aHHBIX ¢ HUMH HEPBHBX Y3JIOB BEICIAIOT YepPenHble 1 CIHHHOMO3-~
TOBHIE HEDBHI.

Yepennnie nepsbl

Yepennsie HepBH B KOMHYECTBE 12 Map OTXOOAT OT CTBOJA IOJIOB-
Horo Moara. YepernHoil Heps MMeeT cOGCTBEHHOE HA3BAHHME H NOPSIA-~
KOBBHIf HoMep, o603HauaeMplil puMckoil undgpoii: I — oboxATeNnn-
ot 1T — sputensHyin; 111 — rnasoapuratenbnnlii; IV — GI0KOBHIH;
V — TpoitHuyHsIil; VI — orsomammit; VII — nunesoit; VIII — npen-
ABEPHO-YIHTKOBLIN; X — a3pikomioTounsiil; X - Gmyxgaomuii; XI
— gobasouHbiit; XI] — mogbsa3pMHEIH,

TTo 0coBeHHOCTAM CTPOSHHA, TIPEHMYILISCTBEHHOMY COCTAaBy BO-
JIOKOH BBUIENAIOT TPH TPYNIBl YEPEMHLIX HEPBOB: YYBCTBHTEJILHBIC,
ABATATENbHALIE, CMEIIAHNBIC.

K SyBCTBHTEABHBM HEPBAM OTHOCATCA 0GOHATEABHBINH (I napa ye-
penHbX HepBow), spuTenbHuiii (11 nmapa) u mpeanBepHO-YAHTKOBEIH
(VIIl napa) ueperiHule HEPBEL.

Obonameavnste Hepebl (I mapa depenHEIX HEPBOB) COCTOAT H3
IENTPANTBHBIX OTPOCTKOB YYBCTBUTEJBHBIX (PELIENITOPHBIX) KJETOK,
pacrioflaraloiuxca B CNH3UCTON ofosouke OOOHATEARHOH oOnacTH
ronocTH Hoca. O6oHsTe/TEHbIE HEPBH B KomuyecTse 15—20 rureit (Hep-
BOB) NPOXOASAT B MOMOCTh Yepera 9epes OTBEPCTUS pelleTyaTol mia-
CTUHKM BepxXHeil CTeHKM MOJOCTH HOoca. B mosocTH depeinia BOJAOKHA
OGOHATENBHEIX HEPBOB BCTYNMAIOT B OOOHATENLHBE JYKOBHIIBI H 3a-
KaHYUBAIOTCA B HMX Ha KJIETKaX BTOPBIX HeHpoHOB. 13 060HATENEHEBIX
JIYKOBHI, OGOHATENbHEE HEPBHEIE MMIMYJIBCH O BONOKHAM OGOHS-
TENLHHX TPAKTOB H APYIAX CTPYKTYP OGOHATENBHOTO MO3TA HANPaBisi-
IOTCA B MONyLIAapes GONbIIOTO MO3Ta.
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3pumesvnote HepBul (I1 mapa uepenHbIX HepBOB) 06pa3’oBaHM
OTPOCTKAMK TaHITHO3HBIX KJIETOK CeTUaToH 00010uKH IMasa. Boias B
MOJCCTL Yepena, Mpasblii W JIEBEI 3PUTCABHLIE HEPBBI BNEPEOH Ty-
PELIKOTO CEMAA JACTHUHO MEePeKPeIHBAOTCA H IIPOZOIKAKTCA B 3pH-
TeJIbHBIE TPAKTH. 3pUTeNLHEIC TPAKTHI HAITPABAAIOTCA K IATEPAABHEM
KOJEHYATHM TelaM, BepXHUM OyropkaM IUIACTUHKH YETBEPOXONMMS
CpedHEro Mo3ra M Moayiuke (3agHed 4acTH) Tanamyca, KOTODEIC sB-
JIAIOTCA NONKOPKOBHIMHM 3PUTEIBHBIMA LieHTpaMH. M3 NogKopKoBHIX
3PUTEJBHBIX LICHTPOB HEPRHBIE HMITYIbCHl HATIPABAAIOTCA B 3aTHUIOY-
Hble JONU MOAYIIApHH GONBIIOTO MO3ra, B KOPKOBLIH 3pHTEJIBHLIN
UEHTP. /

Ipeddsepro-ysumxoswii veps (VIII napa 4epenueix HepsoB) 06-
Pa3cBaH LEHTPANTLHLIMH OTPCCTKAMH OUTIONAPHBIX HEHPOHOB, 3aje-
TaloNMX B NPEAIBSPHOM H YAMTKOBOM YaNlaX BHYTpeHHero yxa. [lepu-
dbepryeckHe OTPOCTKH 3THX KIIETOK NPSIABEPHOTO U YIIUTKOBOTO Y3JIOB
thopMHPYIOT NTYUKH, 3aKaHIMBAIOLLEHECH peLIETITOPaMi, COOTBETCTBCH-
HO, B BeCTHOYAAPHON 4acTu NepenoHyaroro JabupHUHTa BHYTPEHHETO
yXa U CITHPaJbHOM OpTaHe YIKTKOBOTO MpoToKa. LIeHTpanbHble OTPO-
CTKH HAIPaBIAIOTCA B MO3T K AIpaM, PacMoONOXKEHHBIM B MOKPbLILIKE
MOCTA ¥ TPaHMLBI ¢ MPOAOAIOBaTHIM Mo3roM. M3 BepxHero (1opcanb-
HOTO) H HHXKHErO (BEHTPARLHOrO) CAYXOBEIX AAEP HMIYALCH HAalIpaB-
JAI0TCA B BEPXHIOW BECOUHYIO H3BW/IHHY NPaBOro W J¢BOTO Monynia-
pdii GoMBIIOTO MO3TA.

JIBHIaTENbELIMM YepenHbIMH HEPBAME SBISIOTCA [Na300BHraTCABHbIH
Heps (I napa), 6noxosw#l (IV nmapa), orsopswmii (VI napa), noba-
poynErii (X1 mapa), noaba3pruublii (X1 mapa) Hepewl.

Tsazodeuzamessrvsdi Heps (111 mapa yepenHbLIX HEPBOB) B CBOEM
CcOCTaBe MMeeT ABMraTeNibHbE H ITapacHMNAaTHIECKHE BONOKHA, BBIXO-
JALWHe H3 ABHIATEABHOTO H BEreTATHBHOTO (gobBaBouHoro) aaep, pac-
[OJTOXEHHEIX B cpeHeM Mo3re, B riasHULy HepB NPONOINT YEpe3 BepX-
HICIO TNA3HHYHYK 1Uenb. JBHTaTefibHEIE BOJNOKHA HANpaBasiocs X
MBILITEAM INA3HOro A6M0Ka — BepXHel, HUXHel ¥ MeaHaTbHOH nps-
MEIM MBILIITAM, HHXHEH KOCO#H MBIILIE, @ TAKXKE K MBIIILE, IOTHIMAa-
folneii BepxHee peko. [lapacuMmnardvyeckie BONOKHA MAYT X PECHHY-
HOMY Y311y, a BOJIOKHA 3TOTO ¥371a — K MbILLLE, CYKMBAOLLEH 3pavoK,
U K peCHHYHOM MBIILIE.

Basoxoswi veps (IV mapa dyepemHBIX HepBOB) HAYHHAETCA OT
JBHTaTENbHOMO sOpa, NEXAILLero TaAKKe B CPellHEM MO3re Ha YPOBHE
HHXHHX XOAMHIKeB. Heps NpoXoANT B IMa3HUILY Yepes3 BEPXHIOW ras-
HMYHYIO 11e/Ih ¥ HAMPABNAETCHA K BEPXHEH KOCOH MbiLIlIe Tasa.

Omsodsmuii Heps (VI napa uepenHbix HEPBOB) 00pPa30BaH OTPOCT-

KaMH JARWUTATEIBHBIX KIETOK ANpa, PACTICAOKEHHOTO B TIOKPHILIKE MOCTA.
HepB uueT B CnasHULY Yepe3 BEPXHIOK INa3HYIO WEeAb, OH HHHEPBH-
pYeT JaTepaabHYIO (OTBOAALIYKY) MBIIIHY Iia3a.
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Hobasounsii Heps (X] mapa YepemHEIX HEpBOB) oOpasyeTcsl M3
HECKOJIBKHX JBHTATENBHEAIX KOPSMIKOB, BRIXOIAUSMX H3 SIep, KOTOPhIe
JIEXaT B MPOIOIITOBATOM MO3Te M BepXHHX CETMEHTAaX CMTHHHOTO MO3Ta.
HepB BEIXOAWT M3 9epena yepes ipeMHOE OTBEPCTHE (BMECTE € A3bI-
KOTAOTOYHBKIM H OMYXOAIOIHM HepPBAMH) H HHHEPBHDPYET TPYIHHO-
KIOIMTHO-COCLEBHAKYIO H TPANSLMCBHIHYIO MBILILEBL.

Hodsazvmnwii veps (XII mapa YepenHHX HEPBOB) MMEET ABHIA-
TEeABHOE SAPO B TPOAOITOBATOM Mo3re. OTPOCTKH KASTOK 3TOTO Aapa
06pazyioT HepB, KOTOPHI BHIXOAUT M3 MOJOCTH 4epena Yepes KaHa
MOIEASEIMHOIC HepBa M HHHEPBHPYET MEILILE A3bIKA. K NOXBA36M9HO-
MY HEpPBY HPHCOSHHHSIOTCA HEPBHBIE BOJIOKHA OT MEPBOTO CIMHHO-
MO3rOBOTO HEPBa. DTH BOJIOKHA YIaCTBYIOT B 0Opa3oBaHHM LieHHOH
(HepBHOIf) MMETIH, HHHEPBUPYIOLISH NMOXBAKIYHEIC MBILIIEL

CMeImaAHBLIMK YepeNHMMH HEPBAMA ABIIOTCA TPONHWYHLIN, TALe-
BOi, A3LIKOIJIOTOMHBIA H OMYXIAOIHH HEPBEL.

Tpotinnunviii pepe (V napa uepeMHEIX HEPBOB) HMEET ABa KOpELI-
Ka — YYBCTBMTEJIBHEIM M TBHTATENBHER, UYBCTBHTEABHEIM KOPELIOK
00pazopaH IEHTPAABHBIMMA OTPOCTKAME KIETOK Y3Ta TPOMHWUYHOTO He-
pBa, KOTOpPHI pacio/IOKEH ¥ BEPIIMHK TTMPAMUAE! BUCOYHOM KOCTH.
B cocTaB ABMraTeTbHOTO KOPCIIKa BXOASAT OTPOCTKH KJIETOK ABHIA-
TENBHOTC AApPa TPOHHHYEOTO HEPBA.

TpolirHuabE HepB O0pasyeT TPM KPYNHHIEC BETBU: NEPBYIO, BTO-
pyio H TpeThio. IlepBas M BTOpas BeTBHM — YYBCTBUTE/NLHBIC, OHH
COAEPXAT TieprepHuecKHe OTPOCTKH KIETOK y3/la TPONHHYHOro
Hepsa, TpeThs BeTBB COCTOMT H3 YYBCTBHTCABHBEIX M IBUrAaTEIBHBIX
BOJIOKOH.

Hepeas eemebv mpolinuunozo Hepea — 2aa3HOU Hepe, Uepe3 Bepx-
HIOK TJIA3HHYHYIO IIeAb IPOXOAUT B Dia3HHLY, [Ae ACIATCA Ha TPH
BETBH — CAe3HbI, 206k H ROCOpecRuuHbil Hepavi. BeTBH 3THX HEDBOB
HHHEPBHPYIOT MIa3Hoe A0JI0KO, BEpXHEe BEKO, CMIHCTYIO OBOMOYKY
nepesHeil YaCTH MOOCTH HOca U NMPHIATOVHHX 11a3yx (TobHOH, Kiu-
HOEMIHOMN H A4ecK PelleTuaTol KOCTH), a TAKKE KOXY J10a.

Bmopan eemens — sepxnevesocmnoil nepes, MPOXOJUT 9EPE3 KPYIJIOE
OTBEPCTHE B KPBIIOBHAHO~HEOHYIO AMKY, TIE OH OTHACT MOO2Ad3HIY-
Hbill U cKya060li Hepest M yaaoeste gemeu. BepxHedemocTHOH HEps CBO-
HMM BETBAMU UHHEPBHPYET CIIM3ACTYIO O0OMOYIKY NOAOCTH HOCA, TBEP-
JOro B MAIKoro HéGA, TIPAAATOIHAIX TIA3YX HOCA (BepXHEUYSTIOCTHOM 1
AYEEK PELIETYATOH KOCTH), KOXY CKYJAOBOH 00IACTH 1 HUXKHETO BEKA,
HOCA ¥ BepxHeil ryOni, 3yObHl BepXHe# 4elllOCTH, TBEpOYID ODONOUKY
rOJI0BHOTO MO3Ta B 00/1aCTH CpeaHeii yepentoii AMKH. Y310BbIe BETBH
BEPXHEYEIIOCTHOTO HEPBA MAYT K IAPACHMIATHYECKOMY KPBUIOHED-
HOMY yainy. OTpOCTKHM KJIeTOK 3TOTO y3lIa B COCTaBe BETBEil Bepx-
HEYLMKCTHOTO HEPBA HAYT K XeJie3aM CITH3NCTOIH 0B00TKH NOoA0CTH
HOCA M OOJOCTH PTA, 4 TAKKe K CIIe3HOH Xenese,
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Tpenmba 6emeb— HUNCHEREAIOCMARON Hepe, CMELTAHNLIR, BRIXOAWT 4e-
pe3 OBATLHOS OTBEPCTHE H3 MONOCTH Yepena H Pas3feNACTCA HA YiHO-
SUCOUHDI, WEHHOL, A3bMHbII N HUNCHUL arbeeonaprbiil Hepebt. OH cHab-
XaeT TBepaylo 0000UKY FONIOBHOTO MO3Ta B CPETHEH YEPEIHON AMKe,
OTAACT MBILICYHBIE BETBH K JKCBATENBHBIM MBIIUTIAM {BUCOYHOH, MegH-
aNLHOI U NAaTepaNbHOH KPHUIOBHAHEIM B COGCTBEHHBIM XKeBATCIbHBIM),
K YeMOCTHO-TIONBI3HYHOMH, NepeHeMy OPIOIIKY ABYOPIOIIHOR MBITL-
Hbl, K Mblllie, HATATHRAIONIEH MATKOE HEDO, ¥ MEILE, HaNpsaralo-
uiel 6apafaHHYIo MEPETIOHKY. YIUHO-BHCOYHLI HepB HHHEPBUPYET KOXY
BHUCOYROH 00aaCTH, YITHOH PAKOBHHB] H HAPYXXHOI'O CINYXOBOTO TIPOXO-
Ja. B coctas 310TO HEPBa BXOAAT NAapACHMITATHYECKHWE BONIOKHA (M3 SI3BI-
KOTJIOTOYHOTO HEPBa), HANMPaBAAIOLIHECS K OKOJMOYLWHOH CHIOHBON
xenese. Lleunnlii HEPB KHHEPBUPYET CTH3UCTYIO 000TOUKY LLEKH, A3b1Y-
HEG — CIH3NCTYIO 000JIOMKY NepelHHX ABYX Tpereil a3sIKa. A3niuHbiil
HEPE COACPXHT TAKXKE BKYCOBBIE BOIOKHA, 3aKAHUYHBAIOLIKECH HA BKY-
COBBIX DELENTOPAX A3biKa, H TIAPaCUMIATHYSCKHE BONIOKHA (M3 axne-
Boro Hepsa). IMapacHMMaTHUECKNE BOJIOKHA MAYT K SIOAHHKHEYEAIOCT-
HOMY H MOIBLA3BIMHOMY Y3JIaM, OTKYAA WHHEPBHPYIOTCS ONHOHMEHHEIE
CMIOHHBIE Xeneabl. HuxHuit anbBeonApHblil HEPB YXOAWUT B KAHAL HK-
HEH YemoCTH, OTAACT BETOMKH K HIKHHM 3y0aM H IeCHaM, 3aTeM 4e-
pe3 NoIHopOIOYHOE OTBEPCTHE BEIXOMNHT K KOXE NOAOOpOIKa.

Jhugesodt Hepe (V1 11apa YepenHBIX HEPBOB) CMEIUAHHBIA, conep-
XHT OBHTATEAbHbIE, YYBCTBUTSABHBIE W BETCTATUBHBIE {(I1apacHMIa-
THYECKME) BONOKHA. JIBUTaTeNlbHBIE BOJIOKHA ABJIAIOTCH OTPOCTKAMU
KJIeTOK OJHOMMEHHOTO (ABHMTATENLHOTO) S1pa JUMLIEBOrO HEpBa, pac-
MONOXEHHOTO B NOKPLILIKE MOCTa, TeNa YYBCTBHTE/NBHEIX KICTOK HAXO-
IITCA B Y31€ KOJeHLA, KOTOPBH JeXHUT B NIYOMHE KaHana JUUEBONO
HEPBA B THpaMiAe BUCOUHOH XOocTH. LleHTpanbHBIC OTPOCTKH ITHX Kie-
TOK 3aKaHYHMBAIOTCH HA KJIETKAX YYBCTBHTEILHOIO Sipa, TAKXKe pacrio-
JIOXEHHOTO B MOKphbItKe Mocta. [TapacuMnaTiuecKiie BONOKHA ABRNAIOTCA
aKCOHAMM KJIETOK BETETATHBHOIO SAPA (BEPXHEro CRIOHOOTIEAHTENLHO-
T0O), NeXaulero MegHATbHee YYBCTBUTCIABHOMO siapa. Jluuepoil Heps,
BBIAIA H3 MO3TA, HAMIPABAAETCS BO BHYTPEHHHH CNyXOBOH MPOXOoN, THE
feper HAavATO KaHAN 3Toro Hepea. BHauane or THIEBOTO HEPBA OTXOANT
Ooaviuoll kamenucmtli Heps, BHIXOOAIIMH uepes OOHOMMEHHOE OTBED-
CTHE Ha BEPXYILKE MMMPAMHALT M HECYIIHH NapacMMIATHYECKHE BOMOK-
Ha K KpBIOHEGHOMY Y3ay. CmpemMennoii Hepé OTXOOUT K OTHOHMEHHOH
MBILILIC, PACTIONOXEHHOIH B GapaGaHHoii nonocTH. bapabannan cmpyna,
HECYLUAR BKYCOBbIC BOJAOKHA K #A3BIKY H TAPACHMMNATHMECKHE A HH-
HEPBALMH NCAYENIOCTHON H NOALA3BIYHON CTIOHHBIX XEeNe3, NPOXOAHT
TpaH3WTOM (He OTHaBas BeTBeil) yepes OapabaHHYIO TonocThb, ITo BbI-
xole K3 GapabanHoil nomocTH HGapabaHHasA CTPyHA OPHCOSIMHACTCH K
A3KYHOMY HepBY. JIniieBoW HepB, BHIAAS M3 CBOEro KaHana vepes
LIWIOCOCUERUANOE OTBEPCTHE, OTRAET BETBM K 3alHeMy OpIOLIKY HAjl-
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YepenHOH MBILILIL], YIHBIM MBIIIIAM, 3aTéM NMPoGOAaeT OKONOYLIHYIO
CIIOHHYIO XeMe3y B YXOIWT CBOHMH KOHEUHBHMU BETBAMM K MAMMUIC-
CKHM MBIILIAM, B TOM UHC/E K NOIKOXHOM MBIIIIE LISH. _

Ssuxozaomounnii Heps (1X mapa uepeHEIX HEPBOB) CMELIAHHLIN,
COAEPXHUT IBUraTeAbHBIC, YYBCTBUTENILHEIC M MapacHMIIATHYCCKUE
potokHa. M3 [OXOCTH Yepena HEpB BHIXOOMT Yepe3 ApeMHOE OTBEp-
cTHe. JIBUTATENbHRbIEC BONOKHA ABIAITCA OTPOCTKAMH KIIETOK JIBOHHO-
ro spa (0B1ero ¢ 6y AAIOIMHM HEPBOM), MHHEPBUPYIOIMMH MBIITIEL
roTkd. UyBCTBHTEAbHBE BOJIOKHA — OTPOCTKH KIIETOK, 06pasyoumx
BePXHK M HHXHUIH Y31bl 3TOLO HEPBA, — HAIPABIAKOTCH K CTH3MC-
Toit obonoYKe 3aaHel CTEHKY [A0TKH H 3adHEH TPETH 43bIKa, OCYyilie-
CTB/SIA B TOM YHCJIe M BKYCOBYIO WHHepBauuio. IapacuMnaTuyeckne
BOJIOKHA, BEIXOAALLME M3 HHXHETO CIIOHOOTICHHTENILHOTO A/pa, Ha-
TIPABJISAIOTCA K OKOJOYUIHOH CITIOHHOH Xenese.

EBayacoaromguii Heps (X mapa YepenHbiX HEPBOB), TAKKE CONEpXKa-
mmit BUrateabHble, YYBCTBUTEAbHBIE M TAPACHMIIATHYESCKHE BOIOK-
HA, BLIXOAMT M3 MONOCTH Yepena Jepes ApEMAOe OTBEPCTHE BMECTE ©
A3LIKOTMIOTOMHBIM M 100aBOYHLIM HEPBAMH M ¢ BHYTPEHHEH ApeM-
HOW BeHoii. JIBMraTensHbIe BOJTOKHA, BhIXOHAMME U3 0O1Iero ¢ A3bl-
KOTJIOTOYHBIM HEPBOM ABOIHOrO AApa, HHHEPBUPYIOT MBI TNOT-
KK U ropraHd. YyBCTBUTE/NbHBIE BONOKHA ABIAKTCA OTPOCTKAME
KIETOK, 06pasyiomux BepXHH: 1 HUXHHH yaabl Gayxaaolero He-
pBa. DTH BOJOKHA MPOBOAAT YYBCTBUTENLHBE WMIMYJILCH OT BHYT-
PEHHMX OPTaHOB, HAPYXHOTO yXa, TBEpAOH 00O0/NIOYKU TOJOBHOTO
MO3ra B 3a8Heil yepenmHoil AMke. [NapacHMIaTHUYECKHE BOJOKHA AB-
AAIOTCH OTPOCTKAMH 3aAHET0 (IopcaNbHOTO) Aipa Baryca. bayxnaio-
1M HEPB HHHEPBHPYET CEPALIE M OPTaHbl JBIXaHUs, GOTBLIYIO YACTh
MHUIEBAPUTENLHOM CHCTeMBI (J0 CUIMOBHAHOI 000A0YHON KUIIKH),
noukd. Ha wee Giayxiaiomuil HEPE, PACTIOJIOKEHHBIH psiioM ¢ 06-
et coHHOM aprepueil H BHYTpeHHe# ApeMHOH BEHOH, OTAAeT BET-
BH K TOPTaHH, IOTKe, Maiuesody. Jlanee neBniii Oayx1alolHA HEPB
MIET BHU3, IOKHUTCA HA NepeAHIONN MOBEPXHOCTS MHIUEBOIA, A 3ATEM
Ha MEpEeSHIOI MOBEPXHOCTDb Xeayaka. Flpaewit 6iykaaommi HepB
TIPOXOANT TIO 3aMHEH TOBEPXHOCTH MULICBOAA H XeayaKa, Iapacum-
NAaTHYSCKHE BOJOKHA ONYyXIAIOHHX HEPBOB B CTEHKAX BHYTPEHHHX
OpTaHOB, B TOM UHCJIE M CEPALE, MOAXOAST K BHYTPUOPTaHHLIM na-
PACHMIMATHICCKHUM Y3JIaM, M3 KOTOPHX OCYIIECTBAACTCS MHHEpBa-
LM HX TRALKON MYCKYJIaTYphi M XKeles.

Bonpocu AAS TOBTOPEHHA M CaMOKOHTpOANA:

1. PaccxaxuTe, KaK YCTPOEH HEPE.
2. OGRSCHHTE, H3 YEM OCHOBaHA KJTacCHPUKAUWS HEPBOE B TENE YE/NOBEKA,
Ha KakHe rpynnbl TONPasgenaior nepudepuiecKylo HEpBHYIO CHCTEMY?
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Puc. 106. INepndepryeckas HEPBHAT CHCTEMA:
| — ronoBHOH MO3T, 2 — CIHHHOI MO3T; 3 -~ WeiiHOE CTIeTeHHe; 4 — niede-
BOC CILIETEHHE; 5 — MeXpebepHBble HEPBLL; 6 — JIyUeRoil Hepr; 7 — NOJACHHY-
HOE CIUICTeHHME; 8§ — KpecTUOoBCe CIIeTeHne; 9 — ceaammmIHbii Heps; 10 —
Sonpmebepuopnit Heps, 11 — o6t ManoGepuobuiii Hepe; 12 — MOBepXHO-
CTHHH ManoGepuoskiil Heps, 13 — rnyGokuit ManoGepuoswii Heps; 14 — non-
KOXHBIE Heps goru; |5 — sarmmpartenbHblit HepB; 16 — GeapeHHRIR Heps;
17 — noxrepott Heps; |8 — cpemAHAEIT HepB; 19 — CHMIATHYCCKMI CTBOM
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3. Nepeuncante YyBCTBUTENbHEE, ABMTATENIBHEIE N CMCLIAHHLIC TCPeT-
HEIG HEPBB! M AaiiTe MM XapaKTEPHCTHKY.

4, PacckaxXWTe, KAKHE UYEPENHBIC HEPBH HMEIOT B CBOCM COCTABE BEre-
TAaTMBHbIE (TAPACHMIIATHIECKHE) BONOKHA. Kakue OpraHH 3TH BOJIOKHA UH-
HepBHpYIOT?

CnEAHOMO3rOBbIC¢ HEPBH

CnunmoMo3srosne HepeM (31 mapa) o6pasyloTCs IpH CTHSHHUM HX
TIePERHErO M 3HET0 KOPEWKOB. Buise/snoT 8 EeAHEX CTHHHOMO3TO-
BRIX HEPBOB, 12 TPYHHBIX, 5 MOSCHUYHEIX, 5 KPECTLUOBLIX H 1 KOTH-
XoBbil. CIMHHOMO3FOBHIE HEPBH COOTBETCTBYIOT CETMEHTAM CTTHHHO-
ro Moara (puc. 106).

Kaxnsiii cnHHHOMO3r0BoOM Hepe GopMUpYETCS H3 JIBYX KOpem-
KOB — [epeAHero (BLIHOCHILETO, 3(QPePEeHTHOTO) U 3aIHero (MPHHO-
caniero, addepeHTHOIO), KOTOPHE COCAHHMIOTCH OAMH C JAPYTMM B
MEXITO3BOHOYHOM OTBepcTHM. K 3aaHeMy KOPEWKY NPWICKHT JyB-
CTBHRTEJIBHBI COMHHOMOSIOBOM V3ell, coepXalllyil Telfa KpPyHHBIX
TICERAOYHUITONAPHBIX IYBCTBHTENBHEIX HEHPOHOB. [UTHHHbIC OTPOCTKH
(BEHAPUTHI) 5THX KIIETOK HATIPABIAIOTCA Ha Nepudepmo, rie 3aKaH-
yuBaloTca perenropaMu. HelipuThI (AKCOHEI) YyBCTBHTEBHBIX KIETOK
B COCTABE 3a/{HETO KOPEINKA BXOAST B COOTBETCTBYIOIUMH 3agHHM por
CITHHHOTO MO3ra.

CRHHHAOMOSIOBHE HEPBHI CONEPXKAT KaK YyBCTEHTENbHEE (addepeH-
THEIE), TAK W ABUraTeIbHHEe (3depeHTHIIE) HEPBHBIC BOTOKHA. CngH-
HOMOS3TOBbIE HepBbl, 0Opasylolecs Ha YPOBHE BOCEMOIO UIEHHOTO,
BCEX TPYAHBIX M IBYX BEPXHHX MOACHHYHAIX CCTMEHTOB CIIHHHOTO MO3-
4, CONEPXAT TAKKE BETETATMBHHIE (CHMIATHYECKWeE) BONOKHA, ABIA-
FOLLHECS OTPOCTKAMM KJIETOK, PACIIONOXEHHEIX B GOKOBBIX pOTax U Bbl-
XOMSIHX 13 CIIMHHOTO MO3Ta B COCTABE MEPEIHHX KOPEWKOB.

Kaxagiii CIHHHOMO3TOROI HEPB TOTYAC ITO BEIXOAC M3 MCXKIIO3BO-
HOYHOFO OTBEPCTHS SE/IMTCA HA BETBH: nepeowioio, 3adwiolo U 06040-
yeyryio. KpoMe 3THX Tpex BeTBEH, HMEIOLINXCS Y BCEX CTIMHHOMO3TO-
BbIX HEPBOB, B TPYRAHOM H BePXHEMOSICHHYHOM OTAENAX MMEETCS
qeTBepTas, COCOUHUMENLRAA 6emeb, UEYIIAS HA COCANHEHHE C CHMITA-
THYECKHM CTBOJIOM COOTBETCTBYIOLIEH cTOpPOHEL B cocTape 9TOM BETBR
K CHMITATH4ECKOMY CTBOJIY MAYT BET€TATHBHBIC BOJIOKHA, SIBJIAIOIHE-
Al OTPOCTKAMH KJETOK, PACIIONOKEHHBIX B GOKOBBIX porax CIIMHHOIO
mosra ¢ VIII meftHoro — I rpyaxoro cermentoB mo Il moscHAIHBINA
cerMeHT. Q6omodeyHad (BO3BpaTHad) BETBh BO3BpAllacTCa Yepe3 MEXK-
NO3BOHOYHOE OTBEPCTHE B MO3BOHOYHBIN KaHaN U HHHEPBUpPYET 000-
OYKH CITHHHOTO MO3Ta. 3alHKHe BETBH YXOAAT KPYTO Ha3al K MbILIIaM
H KOXe 3aaHel oONacTH lIeH, CIHHBl, MOACHUMHON 00NacTh H Aro-
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Aui. HauGosnee ToNCThIE NepeAHWe BETBH MAYT KMEPEIH, UX BOIOKHA
HHHEPBHPYIOT KOXY H MBILUIB LIEH, IPYAH, XHUBOTA, BEPXHHX H HITK-
HUX KOHeYHOcTeH. B 1elHOM, MOSCHHYHOM M KPECTHOBHIX OTHCHAX
nepeaHMe BeTBH O0OMeHMBAIOTCS BOMOKHAMU M 0Bpa3yloT CIUICTCHUS:
meHHoe, MIeYeBoe, MOACHHYHOE, KPECTUOBOE, OT KOTOPHIX OTXOIAT
nepudepuyeckne HepBLL. B rpyaZHOM oTAeNe NepeaHYE BETBH TPYIHBIX
CIIMHHOMO3TOBHX HEPBOB CIUIETEHHMI He 00pa3yioT, BONOKHAMH He
0OMEHWBAIOTCA, MPOXOIAT B CTEHKAX IPYEM H XMBOTA MO HA3BaHMEM
MexpefSepHEX HEPBOB.,

Illedinoe cnaemenue. 1lleiinoe crinereHne o6pa3oBaHO MepeTHUMM
BCTBSAMH YETHIPEX BEPXHHUX IMCHHBIX CTHHHOMOSIOBHIX HepBoB, OHO
pacnoIoXeHO MeXay rMybOKMMH MBIMILaM¥y [Ied. BeTBH lIeiiHOro
CIVIETEHHA BLIXOAST H3-TIOA 3aXHETO Kpas TPYIHHO-KITIOYHYHO~COCIIE-
BHAHON MBILULIBL. BTO Mbiueurble 6emen K COCEMHUM MEILIAM, 604b-
WOl YUIHOU, Manbil 3aMuA0uKbHl Hepebl, nonepeunmii nepe wien, ouag-
pazmanbiviil nepe. MBIIEYMHBIE BETBH, COCAHHAACH ¢ MOAbA3HIYHBIM
nepsoM (X!l napa yepenHBIX HepBOB), 06pa3yiOT lueiHYIO NMETIO,
UHHEPBHPYIOIIYIO MEPEIHAE MBILIIE IIIEH HHXKE TIOXBA3EIMHEOH KOCTH,
HepBH 1IeHHOrO CTUIETEHHS HHHEPBHPYIOT IMYGOKHE MBILILET LIeH,
KOXY YUIHOH PaKOBHHEI H HAPYXHOTIO CIIYXOBOTO NPOXOAa, aTepah-
HOH 4YacCTH 3aTHJIKA, MEPEeAHHX OTAENOB LIeH, HASKIIOYHYHON M
MOZKNIOYHYHOH obJacTeil. JInWHHbIL HadparMagbHE HEPB crycKa-
€TCJ BHU3 B IPYAHYIO [1OIOCTD, TIPOXOAHT MEXTY NEPUKAPAOM H Cpe-
JOCTEHHOH TUIEBPO# M pa3BeTBIACTCH B TpyAo6piomHoi nperpane. Ju-
adparManbHBI HEPB HHHEPBUDPYET TAKKE MEpHKapH, CPEOOCTEHHYKO
IIEBPY, AMadparMaTbHYIO OpIOIIMHY H OPIOIIMHHBIEC CBA3KH MNCYCHH,

egoe craemenue. [negesoe crineTeHue oGpasoBaHO NEpeAHAMHU
BCTBAMH YETHIPEX HHKHUX WweRHbIX (V—VIIT) H yacTuno I rpynHoro
CMUMHHOMO3TNOBHX HEPBOB. PacnomoxeHo cnileTeHHe MeXIy nepeaHeit
H CpesHell NeCTHUYHBIMH MEINNIAMH, OTKYAA OHO MO3agM KIFOYHIIBI
CNYCKAeTCs B MOAMBILISYHYIO TOIOCTh TPEMSA MYUKAMH, OKPYXAIOLLH-
MH MOIMBIICTHYIO APTCPHIO. Y CIUTETEHUS BbIEISIIOT HAOKAIOUULHYIO
H nooKaiow4iyio uacmu, OT HAZKINIOYNYIHOMN YACTH OTXOAAT KOPOTKHE
BETBH IUICYEBOTO CINICTCHUA, HHHEPBHPYIOUINE YACTh MBILLL INEH,
MBILIILL H KOXY IUIEYEBOro Iosica, IUICUEBOH CycTas. :

K nadxaouuurvim semesm naevesozo cnaemennus OTHOCSTCH 3aoHuL
(Gopcasvhuil) HEPB NONMATKH, MAYIMA K MBIILUAM COHHB, HAO40NG-
mouHbI Heps, RATIPABIAIOILMINCS K HAl- ¥ IIOMOCTHEIM MBILILIAM, nod-
AONAMOURGI HepE, PABETBAAIOMICA B OZHOMMEHHOM MbILILE,
2pyorbie Repab, HHHEPBHPYIOLIME GOMBIIYIO M MANYIO PPYAHBIE ML~
Ubl, ROOKAIOWUYHYIE Hepe, Osunnbil 2pYOHOIl Hepe, CTIYCKAOWIMICS K
nepenHedt 3y6uatoil Mullne, epydocnunioli weps, WAYIIME K ILIHPO-
yalied MBIIIE CTIMHBI, M RoOMbuenmil Hepe, PA3BETRISIONIHIICT B
OEeNLTOBHOHON MEBIIILE, KAncylle IUIEYeBOro CYCTaBa ¥ KOXe TUTeya.
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OT HOOKMOWUMHOE Yacmil naetegozo chaemerus, NpeICTaBICHHOrO
TpeMA TONCTHIMA HEPBHBIMH CTBOJIAMH, OTXOIAT JVIMHHLIC BETBH (Hep-
BHI), WAYINHE K KOXE, MBIUIIAM W CYCTaBaM BepXHEH KOHCYHOCTH.
K IVTHHHBIM BETBSIM ILUT€YEBOTO CILIETCHHS OTHOCATCA MeOUAnbHbE KO-
Hbill HepE naedq, MedUanbibili KOXCHO Hepe npeonieva N APYTHE Kélyn—
Hble HEpPBBI (MBIICYHO-KOXHEIA, CPENHUNA, TIOKTEBON H JYIEBO }.

Muiueurio-xoxcnuti Hepe CHAGXKAET CBOHMH BETBAMY MEPCIHHE MBLLI-
WH UIeYa (IBYIIABYIO, KNIOBOBHIHO-IICUEBYIO U TUIEYERYIO), 4 TaK-

OXY J1aTepaibHOM CTOPOHE! NPEAIIICYUbS.

e E’peﬁuﬁ nql;s, WIYIIHI Ha fUTede paaoM © IUICSCBRIMH apTepHed U
BeHAMH, HATIPABNACTCA Ka NpeAracube ¥ KUCTh. Ha npeanieuse 3107
HEpPS OTAAeT BETBH K TEPEIHHM MBILIAM Npeariedbs (KpoOMe JOKTe-
BOTO CrUGaTeNs 3amAcTbi M YaCTH IIyGOKOro CruGarTens MaibleB), a
3aTeM Yepes KaHall 3alACThd HANpamiseTcd Ha KHCTh. Ha xuctH cpe-
IMHHEI HepB WHHEPBUPYET MBILIIBI BOSBHILUECHHS GOMBLIIOIO Nanblia
(XpoMe MPHEBONALIEH M 4acTH crHOaTend 60/bIIOrO MAaNbna), ABe Ja-
TepanbHbie YepBeofpa3Hbie MBIIILE], a TaAKXe KOXYy GobIoro, yka-
3aTeJIGHOTO, CPEIHEr0O H MOJOBMHE 6E3BIMAHHOTO TIATHICE.

Joxmeaoii Hepe TIPOXONUT MO MEANANBHON CTOPOHE TUICYA, INE OH,
KaK M CpelHM HepB, BeTBell He otaaer. Ha mpeanieuyne 3TOT HEpB
FIPOXOMMT PAZOM C JIOKTeBOM apTepHed B HHHEPBUPYET JIOKTEBO# CTH-
GaTenh 3aMACTbI M YacTh MIy0oKoro crubaTens najbleB ¥ YXOOUT Ha

KHceTh. Ha KMCTH IOKTEBOI HEPE OTIAET BETBH KO BCEM MEILLIAM BO3-
BLILIEHHS MAJIOrO [TA/TBLA, BCEM MEXKOCTHBIM, IBYM MEIHANBHBIM “ep-
BeoOpasHbiM, IIPHBOAALUCH GOABLION nanel XHCTH | myﬁoxgﬁ ro-
JIOBKE KOPOTKOTO CTHGaTesist G0JbIIOTO NAbIA KUCTH. JIOKTEBOHM HEPB
TAKKe UHHEPBHPYET KOXY JIAAOHHON CTOPOHE MH3MHLUA H Me[Halsb-
HOH MOJIOBHHHE Oe3nMAHHOro nanbua. Ha THUTBHOW CTOPOHE KHUCTH
JIOKTeBOl HEpB CHAbXaeT KOXY ABYX ¢ MOOBHHON NAJIBIEE, BKITIOAs
SHHEL.
Wﬂyue];oﬁ Hepe Ha TUIEGe IIPOXOJMT BMECTE C ITyGOKOA aprepHeit
IUIeYa B ITeYeMBIIIeYHOM KaHaJle Ha 3alHeil ITOBEpXHOCTH KOCTH, Tae
OTIAEeT BETBH K TPEXMIABOM MbIIILE W KOXE 3aiHeil CTOPOHE Iieya.
fIpoitnsa Ha npeamcyube, AyYeBOH HEPB WHHEPBHPYET BCE MBIIULEL B
KOXY 3afHeil CTOpPOHBI TpPeATUIeYbs (pasrmbaTenu), a TAKKe KOXY
THUTHHOM CTOPOHB ABYX C NMOJOBHHOH NMANbLEB, HAYHHAd C 60/B1IOFO
Hanl!’ll;;enﬂuc BETBH TPYAHBIX CIAHHOMO3TOBBIX HEPBOB CIICTEHHS HE
06pa3yIoT H YXOAAT B MeXpeOepHbie MPOMEXYTKM B KA4eCTBe MEXpe-
GepHBIX HepBOB. Mexcpebeprivie Hepssi HHHEPBHPYIOT KOXY M MBILITLILI
fpyaH (MexpeGepHble U apyrue). LlecTs HIDKANX MexXpeOepHBIX HEP-
BOB MHHEPBHPYIOT KOXY W MBIIIIB NepeaHei OPIOLIHOI CTCHKM.
Hozcnuwnoe cnsemenue, TToACHITHOE CIVIETEHHE DACTIONATracTCA B
ToNIE GOMBIION MOSCHUMHON MBIIINLL. DTO CIUIETCHHE 00pasoBaHO
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[IEPEAHNMM BETBAMH TPEX BCPXHUX MOACHHTHLIX CIIMHOMO3TOBBIX HEp-
BOB M wacTHYHO XII rpyaHoro M 1V noscHmunoro. M3 nosicHUYHOTO
CTINETEHKA BRIXOAAT MBIIIIEYHLIC BETBH K GONBINOR H Manoi mosicHuI-
HbIM MBIIILAM, KRAAPATHOMN MEILE IOACHHIB. JIMHARIMHA BETBAMH
MOACHUTHOTO CINCTCHUS ABNAIOTCA CAEAYIOUNE HepBHL. [Tode3doutro-
nodupeerniii N no08300WHO-RAX0EBIH Hepes UHHEPBUPYIOT HUKHHE OT-
AeNbl NepeaHed CTEHKH XHBOTa, €e KOXY M MBIMLUbL. IToasagomso-
NaXOBHIif HEPB OTAACT TAKXKE BETBH K KOXXE HAPYXHEIX M0I0BbIX OPrAHOB.

bedpenno-nonoeoll nepd criyckaetcs BHM3 1O uepeaHei NoBepx-
HOCTH GONBILON NOACHUYHOI MBILLL, ONHA ero BeTBb PasBeTRISET-
Ci1 M VHHEDBHPYET KOXY Oenpa HIKe NaxoBod CKMAAKW, a Apyrag
HHHEPBUPYET CCMCHHOM KaHATHK U OGOTOUKH AuYeK (Y MyX4MH), 2
Y XCHIIUH — KPYIYK) CBA3KY MAaTKU M KOXY HapyXKHBIX ITOJOBBIX
OpPTaHoE.

HAamepanvhwiii Koxchvili wepe Gedpa MNET BHM3 1O iepeaHeil noBepX-
HOCTH MOAB3NOWHOH MBIILLL. 3aTeM MeauaibHee nepeaHeii BepXHelt
OCTH MOABIACIUHON KOCTH BBIXOAMT Ha Gefipo M cHabXaeT KOXY Ha
60OKOBOI €ro CcTopoHe.

3anupamenvrbili Hepe TPOXONHT 10 CTEHKE MAJIONO Ta3a K 3amdpa-
TCALHOMY KaHaNy, Yepes Hero — K NpMBONAILMM MBIIUAM Beapa U
MOKPHIRAIOIISH HX KOXe.

bedpennwii neps, caMbiil KPYNHBIR HEepB MOACHHYHOTO CIUTETEHNA,
CNTYCKAETCA BHH3 M Yepe3 MLILICYHYIO JaKyHY NMOH NAXOBOH CBA3KOH
BLIXOAHT Ha GeApo. DTOT HEPB HHHEPBUPYET MHILILILI IepegHel cTo-
POHBI Ge/Ipa (YETHIPEXTIABYIO U NIOPTHKHYIO) M KOXY. JUTMHHas BETBD
6eApeHHOro HEPBa — MOAKOXHEH HEPR IPOXOANT BHU3 PAnOM ¢ GONL-
OH NOIKOXHOI BeHOH HOTH M OTHAeT BETBH K KOXKE nepeaqcMeTn-
ANbLHOI CTOPOHE! KONEHHOIO CYCTaBa, FOJICHM M CTOMBI.

Kpecmuoseoe cnsemenue o6pa3obaHo nepeaHuMH BeTBAMH V Nosic-
HHYHOTO, BCEX KPECTHOBLIX M KOMYHMKOBBIX CITHHHOMO3IIOBHX HEPBOB,
a TaKXe (YaCTHYHO) BOJOKHAMH |V NOZCHUYHOrO CIHHHOMO3IIOBOIO
HepBa. Pacnionaraetca KpecTHOBOE CIUIETEHHME HA mepeldHeil moBepx-
HOCTH Kpectua, U3 KpecTioBoro crneTenus BHXOAST MBIICYHBIE 6ent-
61 K MpIIIAM Ta3a (TPYIICBHAHOM, GNM3HELOBLM, BHYTPEHHEH 3a-
HHpaTebHOM), KBaapaTHOM MeILe Geapa, s20duunime nepas: (Bepxumii
H HHXXHHH) K ATONMMHEIM MBILLUAM, HOA060H Hepe, UIYBINN K KOXe H
MBLINILAM MPOMEXHOCTH, K HAPYXHbIM NMONOBLIM OpraHaM, a TaKkkKe
A/IMHHBIC BETBH ~- 3aNHHH KOXHBIH Heps Genpa M ceaanuILIHEL HEpB.

3aonuii KoxcHwili nepe Gedpa BHXOIHT M3 NMOJOCTH Tala BMecTe C
CCHANMARIHLIM, HHXHHUM SITOAMYHBEIM A MOJIOBHM HEPBaMH depes Nox-
TPYLIEBMAHOE OTBEPCTHE W HHHEPBHDYET KOXKY 3aAHeH CTOpOHLI Gen-
pa U droauyHolt oGaacTu.

Cedasumnviii Heps, caMblil KPYITHBLI B Tejle YeNOBEKA, BHIXOAHT Ha
3aAHIOK MOBEPXHOCTD OeIpa, T1e OTAAeT BETBH K MRILILAM (IBYIAaBOH
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MBlILULe Geapa, TOMYCYXOXHABHOU U moaynepenoHyaroi). B noaxo-
JIEHHOM SMKe CeIaMMUIHBIH HEpB pa3fenseTcs Ha KpyiHble Gotbute-
viti M OOl Mar00epuoabili HEPayl.

&pg'zbweﬁep::“oeuﬁ nepe,PomaB MEOUAAbHIEE KOACHBIE Hepe ukpvi (K
KOXe MeZMANbHOM CTOPOHH TONEHK), YXOAUT BHH3 MeXIY IOBEPXHO-
CTHBEIMH M [IYGOKMMH MBIIIAMH (B TONMEHO-MIOJKONEHHOM KaHalle) i
HHHEPBUpYET BCE 3aQHME MBILIUB TOXeHH. 3aTeM GoMblIeGepLOBbIA
HepB OTU0aeT MeAWANbHYIO JOABKKY C3aZM W YXONWT HA NOAOLIBY
CTOIMEI, e JEAUTCA Ha MeQUQAbHUE N AGMEPatvHblii nOJoMGEHHbIE Hep-
@b, MHHEPBHPYIOILME MBILILE! H KOXY 3TOH 9acTU Tena.

Ob6wuii masobepuoeviii Hepe U3 MOAKOJIECHHOW AMKH HICT NaTepPasib-
HO, OTHRET 1aMepanbibiii KodcHbildl Repe ukpot (K KOXe 3aHENaTepajib-
HOWl CTOpDOHE FOJIEHH) B Ha YPOBHE TOJIOBKH MajiofepLoBOi KOCTU
ZeJIUTCS Ha TIOBEPXHOCTHAIN 1 DIyGoKuit ManoGepuoBble HEPBLL. [lo-
sepxrHocmHubill manobepyoewiii Hepe HHHEPBUPYET ITHHHYIO W KOPOTKYIO
MaoBepoBbie MBI ¥ XOXY THUIA CTOIH (Kpgmc KOXH B oﬁ.lrac'm
TIEPBOTO MEXTANBIEBOTO POMEXYTKA). Layboxui marobepyossili neps
TNIPOXOEMT BMECTE ¢ TiepenHeit 6o/bluedepLoBot apreprielt MexxIy MEILI-
LAMH TIEpeIHEH TPy TOICHH, HHHePBUPYET 9TH Muiilibl, Ha crome
yGoKkuit ManoOepHoBhIi HEPB mmel:mlalpr):}e'f_l ggﬁome xy’rfca pazrebarenu

BIIEB W KOXY B 00J1aCTH MEXTIANBIICBO .
naﬂﬂ;leauanbu;f‘iy U Aamepasvrbiii hepett uxpsi (BeTBA SoMbie6epUOBOro
H o611ero Mano6eploOBOro HEPBOB) COSHHHAIOTCA HA 3aIHER CTOpOHE
TOJIEHU, 00pasysl nodKkoNcHbili Hepe, MAHEPBUPYIOIHIA XOXY JaTepaib-
HOTO Kpas CTOTIbL.

ABTOHOMNAA (BEr€TATHBHAA) HEPBHAA CHCTEMA

ArronoMnas (BeTeTATHBHAN) HEPBHAN CHCTEMA BHLICNCHa B CBA3H C
0COGEHHOCTAMH ¢ CTpoeHIE W PYHKUMH. CTPYKTYPHBIMHA OTIIUYHAME
aBTOHOMHO# (BETE€TaTHBHOM) 4acTH HEPBHOW CHCTEMb! OT COMaTH-
gecKOil HEpBHOU CHCTEME! ABIAIOTCA: 0OYaroBo¢ PacroIOXKEHUE BEIC-
TATHBHBIX LEHTPOB (B TPeX OTAENAX MO3Ta); HATWYNE BerCTaTHBHBIX
HEpBHBHIX Y3NIOB (CKOTJIEHWE TeJl HEPBHBIX KJETOK) B BETCTATHBHBIX
HEPBHBIX CIVIETeHHAX; KBYXHEHPOHHOCTD 3¢ hepeHTHOrO HEPBHOTO Y TH
OT MO3ra Jo paboyero opraHa; OTCYTCTBHE CETMCHTapHOCTH.

Hpocmeitmas peghaexmopnan dyza ezemamuerozo peq!mex_ca, KaK H
coMaTH4ecKas pedieKTOpHAs Ayra, COCTOHT H3 TPEX 3BEHBCBIyBCTBH-
TenpHoro (apdepeHTHOro), BCTABOUHOTO (KOHAYKTOPHOIO) M IBUTa-
TEIBHOTO, WIH cexperopHoro (addexToproro). Hyecmeumesbioe 36ex0
0o6pa3oBaHO BEreTOUYBCTBUTEAbHLIMM HEPBHHMH KJIETKaMH, paclio-
NIOXKeHHBIMA B CIIIHHHOMOJIOBBIX ¥3JIaX H UYBCTBHT/IbHBIX Y3Jax 4e-
penHbX HepBoB. IlepndepryecKne OTPOCTKH BETeTOWYBCTBHTCIIBHBIX
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HCHPOHOB UMEIOT YYBCTBUTENLHBIC HEPBHLIC OKOHYAHUA — HHMEPO-
peyenmopsl BO BCEX BHYTPEHHUX H APYIUX OPraHaX, B KOXE, CTeHKaX
COCYIOB. AHATOMHYECKHE OCOGEHHOCTH CTPOSHHMA MO3BOAAIOT pelleH-
TOPaM U3BHpaTeNbHO PearnpoBaTh ML HA OAMH ONPEISNEHHBIN BHI
3HEPruH, KOTOphIil npeobpasyerca B HepBHBIH UMnyasc. LleHTpans-
HB{€ OTPOCTKHM BETETOYY TeABHBIX HEHPOHOR BXOAAT B MO3T H HO-
CTUTalOT BETCTATHBHBIX UCHTPOB (AA€p), rae o6pasyloTed CHHANCH (KOH-
TaKTH) ¢ BCTABOMHBIMH (MEPEKIMOYATEIbHBIMU) HelipoHaMu. Bmopoe
36€HO @ecemamuenoil pedaexmoprol dyzu TIPEACTABIEHO HeHpOHaMM,
Te/a KOTOPHIX PACHONATaloOTCA B BEreTATHEHBIX A7IpaX CIHHHOTO M ro-
JIOBHOTO MO3ra. AKCOHbI BCTABOYHBIX HEHPOHOB NMOKNAAIOT CRHHHOM
WY TOJNIOBHO MO3I B COCTaBe YEPENHbIX MIIH CIIMHHOMO3IOBbIX HEP-
BOB. OTAENMBUINCE OT 3THX YePENHBIX WK CITHHHOMO3TOBLIX HEPBOB,
BErCTATUBHBIE BOJTOKHA HANIPABJISIIOTCS K HEPBHBIM KJIETKAM — TPETh-
€My 3BCHY BETE€TATUBHOH peduieKTOpHON ayrH. Tera mpemoux sipgpex-
mopruX (ABUTATEABHBIX, CEKPETOPHEIX H APYTHX) Helpornoe oGpasyloT
YaNbl, JEKAUINE OKONO MO3BOHOMHHKA B COCTaBE [IPABOro H JIEBOFO
CUMMNATHYECKHX CTBOJIOB (OKONOMO3BOHOYHBIE). B CTEHKAX BHYTpPEH-
HHX OPraHOB (BHYTPHOPIaHHBIE Y3Nbl), 8 TAKKE BO3NE BHYTPEHHHX
OPraHOB (OKONOOpPTaHHbie Y3/bl). AKCOHB 3(XpeKTOPHBIX (TPEeThHX)
HEHPOHOB MMEIOT B OpraHax 3¢upeKTOpHEIE HEPBHHE OKOHYAHMA.

ABTOHOMHYIO (BETETATHBHYIO) HEPBHYIO CHCTEMY HA OCHOBAHUM
CTPOEHHA, TONOrpaQuH BETeTATHBHHIX SECP B CMMHHOM ¥ TOJOBHOM
Mo3sre, a TakXe ocobeHHocTeH DyHKLMH noapasnessioT HA CHMIIATH-
YECKYIO M [TAPACHMITATHIECKYIO YaCTH.

Y cuMnaTtHyeckad, H apacHMNATHUECKAs YACTH WMEIOT YeHmpans-
Hbiti omden B BUAE Aaep (CKOIUICHHIT KTETOK BEIeTATHRHOM MPHPOMILI),
PacNoNOXEHHbIX B PasMHYHBIX OTAEAAX MO3ra, ¥ nepugepuseciuli om-
dea. Tleprdepuuecksii OTAEN BEFeTATHBHON HEPBHON CHCTEMBI BKIIO-
YaeT HAXONALIHECH 3a Npeaea]aMi Mo3ra (BHE MOJOCTH Yeperia H 11o-
3BOHOYHOTO KaHaNa) BETeTAaTHBHbIC HEPBH, HEPBHHE BOJOKHA, Y3IbI
(raHr1kN), BETETATHBHBIC CIVICTEHUS Y HEPBHEIC OKOHYAHMSA.

Y cumnamuneckod wacmu K LEHTPATLHOMY €€ OTAENY OTHOCSTCH
SIApa, PACTIONOXKEHHEIE B SOKOBBIX pOrax CiHHOro Mo3ra ¢ VIII weii-
Horo (I rpyanoro) no LI noscHmuHet cerment. K nepndeprueckomy
OTACAY CHMIIATHYECKOMH YacTH OTHOCHTCS MApPHLIH CUMNATHYCCKUT
CTBOJ, PACTIVIOXEHHLIH 110 CTOPOHAM OT NO3BOHOTHOIO CT0/16a (CripaBa
U CIEBA) € €ro COGAWHUTEALHBIMK BETBAMH (GENBIMH M CEPbIMH),
HEPBBI, HAYLIHE OT CUMMATHYECKOT'O CTBOA K BHYTPEHHUM OpraHaM
1 cocyAaM, K KPYITHRIM CHMNOATHYECKHM CILIETEHHAM, HAXOAALIAMCH
B OpPIOUINOI MOAOCTH M NONOCTH Ta3a, HEPBHBIE OKOHYAHMA CHMITATH-
4eCKoM npupoab. CHMNaTHYeCKHe HEPBHbIE CILICTCHHMS pacrojlara-
I0TCs Ha 6pIOILIHONA aopTe, Ha NeperHeil NOBEPXHOCTH KPECTLA U CO-
CTOAT M3 TPYNN HEPBHHX Y3I0B, a TAKXKe¢ NMOAXOOMMIUX K HHM H
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OTXONSIIMX OT HMX HepBoB. K 4ncny Haubonee KpYIHbIX civieTeHUH
OTHOCATCA 4pesnoe (Coanennoe) cnaemerue, PaclioONOXCHHOC BOKPYD
ypeBHOTO cTBONA. M3 Y3/10B 9TOrO CTUICTEHHs BBIXOJAT CHMITATHHEC-
KHe BOJIOKHA, MHHEPBHPYIOLINE MMOYTH BCE OpraHbl GpI0ILHOM nofoc-
1. B CBA3H ¢ BAXHOM PONBIO B UHHEPBALMH BHYTPCHHAX OPraHOB 3TO
CIUIeTeHNe HAa3hIBajIK JaXe Mo3roM OpiomiHoil nosioctn. CHMnaTHiec-
KHe BOJIOKHA, OTXOMMIAE OT CHMITATHUECKOIO CTBOJI&, HAYT TAKXKC B
COCTABE BCEX CIIHHHOMO3ITOBBIX M YEPENHHIX HepBOB, CyllIECTBYIOT U
CaMOCTOATENBLHEIE CHMMATHYECKHUE HEPBH — CepACUHDIC, COHHBIC, TTH-
LeBOOHEE, JIETOYHBIE H APYTHe, OCYIUECTRISIOIHE CHMI‘I&TH'-[CCKY]E
MBHEPBAIMIO CEPALA, OPraHOB IOOBKI, LUEH, rpyauoil H GprolHo
nonl?fgzcmmumxoﬁ yacmu HEPBHOH CHCTEMBI UEHTPibHBIN OT-
Hell PacToNoXeH B COCTaBe [OJIOBHOTO MO3ra B BHAC ALCD qepcﬁl;rlnwf
HepBOB (IJIA30ABUIaTebHOTO, JHIEBOTO, #3LIKOTNOTOYHOIO, OJYX
JAIOLLET0) W B GOKOBBIX pOTAaX KPECTIOBbIX CETMEHTOR CITMHHOTO MO3-
o1V).
" (l(':[gplvllci)-lepu\ti{)acmﬁ OTHEN MNApacUMNIATRYECKOM YaCTH HEPBHOHU CH-
CTEMBl MPEACTARIEH HEPBHHIMH BOJIOKHAMH B COCTAaBE 4CPEIHBIX W
TA30BbIX HEPBOB, HEPBHLIMM Y3TaMM, PACMONOXKEHHbLIMA B CTEHKAX
BHYTPEHHWX OPTaHOB HIH B HemocpeACTBEHHOH DJIH30CTH OT ITHX oKp—
TAHOB, HEPBHBIMH OKOHYAHHAMH HapacHMIaTHYECKOH npuponsl. Ko
MHOTMM BHYIPEHHHM OpPTaHaM NapacHMIATU9eCKWE BOJIOKHA HAYT B
cocTape Gy XKAaloMX HepBoB (X Napa 4epenHsIX HEPBOB). G 3y’ HclE[BH
MHHEPBHPYIOT NOYTH BCE OPraHbl IPYAHOHR U 6plomHoit nonocreil. o~
NOBBIE OpTaHbl, MOYEBOH ITy3biph H KOHEYHAs 4acTb TONCTON KHLIKH
TI0IYYAIOT flAPacHMNATHYECKYI0 MHHEPBALHIO W3 KPeCTLOBOTO OTAEN
MHHHOFO MO3TA.
¢ BereraTHBHas HepBHAA CHCTEMAa WHHEPBUPYET BCE TKAHK M Opra-
HBI, OCYILECTRIICT PETYNALMIO H KOOPRHHAUMIO [TPOLIECCOB )KH3H€(:,)I[C—
ATe/BHOCTH, TOMISPXHBAET MOCTOAHCTBO BHYTPeHHEH cpelnl. UHa
corIacyeT M mpucnocaGnupaer pabory OpranoB M CHCTEM K 0DIIHM
KIAM HOCTAM OpraHH3Ma.
Hy Cu.un:::;):epciis sacme B%[f"l‘aTHBHOﬁ HEPBHOU CHCTEMBI HHHEPBU-
pyeT BCE OPraHbl H TKAHW, B TOM YHCAE KOXY, MBILILL, BHYTDEHHHOC
OpraHbi, KPOBEHOCHBIE H THMPATHYECKHE COCYABL. Cumnaruyeckas He-
pBHas cHCTEMA MOGHUTH3YET AEATENBHOCTD XU3HEHHO BAXHBIX OPraHoB,
IOBBILLAET SHEProobpazopaHie B opraHusMe. CHMIATUIECKHE UMTYIb-
CHl AKTUBM3HPYIOT 34UIHTHBLIC PEAKUNY: HMMYHHbIC IPOLIECCRI, TEPMO-
PETYILALHIO, MEXAHM3MBI CBEPTHIBAHHA KPOBU. Bo30by:xneHue cMMiaTH-
yecxoli yacTH HEePBHONK CHCTEMbBl CTHMYJIHPYET 3IMOUHOHANBHOC
He M HanpSKeHHe B Oprasu3Me.
cocgfogzunamqegxoﬁ YACTH HEPBHOM CHCTeMBI nepefada BO3OYXK-
JEHUA C TIPETaHTIMOHAPHOro HelpoHa Ha NOCTraHrAUOHAPHBIA 0CY-
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MEeCTBAACTCA NMPH NMOMOINH MERMaTopa-HopalpeHaTuHa. Hop-
aJpeHalvH, ABMAACH XMMUYECKHM MMOCPEIHHKOM TIepeiauyd CHMITa-
TUMECKMX HMNYAbCOB, B3aUMOACHCTBYET ¢ aZpeHOpeHenTopaMi
NOCTCHHANTHIECKOH MeMOpansi. [Ton BIHAHHEM HOpaNpPEeHATHHA yBe-
JHYHNBRIOTCS PHTM H CHIIa CEpREYHBIX COKpalieHHii, MpPOHCXOOHT
CYXEeHHE KPOBEHOCHEIX COCYIOB, DaCIMPEHHE 3PAdKa, YMEHDIICH Ue
CeKpeUHMH XeJie3 XeayIOKa M KHIUeYHHKa, pacciaGmenHe rnagxoit
MYCKYJIATYPH KHITEYHUKA, YCUICHHEe CHIOHOOTHeaeHns. CHHANTH-
YyecKad HepBHag CHCTEMa CIOCODCTBYET 3HAUYMTE/IBHOMY TMOBHIIIIE-
HHIO paboTOCTIOCOOHOCTH OPraHN3MAa, aKTHBH3HPYSL IIPOLIECCH CHH-
Te3a B OPraHHU3Me. -

Hapacumnamuueckas 4acmo BETCTATHBHOW HEPBHO CHCTEMB HH-
HEpPBHUPYET TONLKO BHYTPEHHHE OopraHbl. MemMaTopoM TNIpH mepesade
apacHEMNAaTHICCKHX UMTIYILCOB ¢ OJHOTO HEWPOHA Ha ApyToil cny-
XHT aueTHAXolnHuH. [Tpn y9acTHN aUETHIXONHHA YMERBIIAIOTCS PUTM
U CHNIA CePACYHBX COKPALIEHHI, CYKMBaeTCd MPOCBET GPOHXOB, YCH-
JNINBACTCA JIETOYHAA BEHTHIALMA, YCHIHBASTCH XeNyJ0YHO-KMINey-
Hasl MEPHCTANBTHKE, aKTHBH3HPYETCA CEKpellisl XeNyIodHBIX H KH-
LIEYHBIX Xeje3, MOMKEAYI04HOH XKeNne3bl, CYKHUBAIOTCA 3paukH.

TakuMm 06pa3oM, B OTIMYHE OT OCTANLHBIX 9acTell TeNa M CHCTEM
4eJIOBEYECKOr0 OpraHHM3Ma, BHYTPEHHWE OpraHhl TMOJIYYaloT JBOM-
HYI0O BETCTATHBHYK HHHEPBaLHIO: H CHUMMATHYECKY0, M Napa-
CHAMMAaTHYeCcKyKw. O0e 3TH YacTU BETETATHBHOM HEPBHOH CHCTEME!
PETYIRPYIOT PYHKIMM OXHHUX M TeX X€ BHYTPSHHUX OpPTaHOB, CO-
3MABas ONTHMANbLHEIA PEXHM WX paGoThl. B 3aBHCHMOCTH OT 06CTOM-
TENBCTB, OT BeIMIMHB (DYHKUMOHANBHBIX HATPY3OK BEreTaTHBHAs
HEPBHAY CHCTEMA WIH YCHIHBAET, HIH ocnabnieT GYHKIUMH TeX HIH
MHBIX BHYTPEHHHUX OPraHoB, BKIIOYas paboTy cepaua u nerkux. flpu
ITOM B KaXOBIH MOMEHT B COOTBETCTBHE C (PHINYSCKUMH HIIH IICH-
XMYECKHMK HAIpy3KaMH GObIIYIO AKTUBHOCT TIPOSBNACT WIH CHM-
NMATHYECKaA, HH MapacMMITaTHYESCKAsA YACTH BEreTaTHBHOI HepBHOIA
CHCTEMEI. -

YnpasneHue BceMH OTHeNaMM BEreTATHBHOM REPBHOH CHCTEMH
OCYLICCTBASIOT BBICILIHE OTAENH NEHTPARbHOM HepBHOH cHcTeMBL. KoH-
TPOJIHPYET H MHTETPHPYET Be (PYHKIMM BETETaTUBHON HEPBHOM cucTte-
MBI KOpa Nonywapyii 6onbIoro Mosra. B ocHoBHOM 3710 Kopa A00HRX
nofied roaywapuii 60NbBWIOr0 MO3ra, a Takke dopMamuy nMMGHYe-
CKOM CHCTEMbI, KOTOPBIC CBS3AHBI € BHYTPEHHHMH OpraHaMH ABY-
CTOPOHHUMH KOPTHKO-BHCLEPATbHBIMHY CBA3IMH. 3HAYMTENBHASA PO
B PErylIALMH BereTaTHBHBIX YHKUHH NMPHHALNECKHT THIIOTANAMYCY,
ero sAapaM. HepBHEIe HMITY/ILCHI THIIOTATAMYCA, BBLAC/SIEMBIE €ro Heli-
POCEKPETOPHBIMH KIETKAMH OHOROTHYCCKH aKTHBHHE BellecTsa (Heil-
POCEKPETH) CTHMYIHPYIOT WIM TOPMO3AT MHOTHE (DYHKLMK BereTa-
TUBHOH HEPBHOI CHCTEMEI,
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Bonmpoch ANA NOBTOPEHHA H CAMOKOHTpOAA:

1. PacckaxuTe 0 GOPMHPOBAHHHA CITHHHOMO3TOBBIX HEPBOB, 00 MX BETBAX

M HEPBHBIX CILTETEHHAX.
2. HazoswTe HepBbl, BRIXOTAIINE H3 el{HOTO cIuteTeHns, H obnacTu (opra-

HEI}, KOTOPME OHI WHHEPBHPYIOT.

3. HazoBuTe BETEH (HEPBBI) MUIEYEBOTO CIJIETCHHA, KOTOPHE PAa3BeTRIAIOTCA
B OGNACTH ILIEYEBOTO MOACa H B TIpelenax ¢aobonHOM BepxHell KOHeYHOCTH.

4. OuHLIUTe NOACHUYHOE CIUIETCHHE H BEIXOSAIIHE M3 HETO BeTBH (HEPBBI).

5. Ha30BHTe BETBH KPECTIIOBOTO CILIETEHHH, YKaXHIC OpraHb! (06nacTh),
KOTOPHE¢ OHH HHHEPBHPYIOT.

6. JaitTe XapaKTepHCTHKY BETETATURHON HEPBHOM cucTeMe, HPUBEIHTE €&
KIaccuUKALMIO, OTIMIAA OT COMATHIECKOH HeppHoit cucremel. HasosHTe
YHKIAN BEreTATUBHOM HEPBHOH CHCTEMEL

7. MepegwcIMTe CTPYKTYPH, OTHOCALIMECS K NepHdepHYSCROM YacTH BE-
reTarHRHOH HEepPBHOW CHCTeMB (CHMITATHUECKOH W TIAPACHMITATNYECKOE).



OPI'AHBI YYBCTB. AHAJIU3ATOPBI

O0mas xapaxTepaCTHES OPTrAHOB TYBCTB. BocnpuaTHE pasimHIHBIX
BHCIUIHUX BO3AEHCTBHM KAK CIIOXHBI CHCTeMHBIH Mpoliece rnpHeMa
1 06paBoTKH MHGOPMALIMH OCYIHECTBIACTCS CITEMANBHBIME CEHCOP-
HBIMH CHCTEeMaMH — aHAJIM3aTOPaMH. JTH CHCTEMBI OCYIIECTBISIIOT
NPEBpALLCHHE Pa3ApaXHTeNeH BHELIHErO H BHYTPEHHEro MHpa B He-
PBHRIC EMIYJICET M NIEPEAAYY MX B LIEHTPH roJIoBHOTO Mo3ra. [Ipeo6-
Pa3’oBaHME CEHCOPHBIX CHTHAIOB B BBICILHX OTHENIAX ICHTPaNbHOH
HEepPBHOM CHCTEMBI 3aBEPIIACTCS OLIYIIEHHAMH, MPEACTABICHUSMY |
Ono3HaHHEM 06pa3on. CoXHREE HEPBHBE aTlapaTsl, BOCTIPHHAMA-
KUIHe ¥ AHAUIM3KUPYIOUIHE pasIpaXeHMA, KOTOpbE TMOCTYNAloT M3
BHemHeH M BHYTpeHHe# cpen opranmuama, HU.T1. [1asnos Hazean ana-
NU3aTOpaMH.

Anaau3amop COCTOMT H3 TPEX aHATOMHYECKH U (YHKIHUOHAILHO
CBSI3BHHEIX MeXAY coboif aneMenTOB: 1) peuentopa — nepupepHye-
CKOTO 0TAENA; 2) TIPOBOMHHKOBOTO OTAENa H 3) KOPKOBOTO, MM UEH-
TPaIBHOTO, OTHENA.

Peyenmopbi BOCIPHHUMAIOT BHELIHWE BO3NEWCTBUA W M3MEHEHHS
BHYTPeHHEH CpeAb B opraHu3Me. B peueirropax mpoHCXoRAT CIIOKHBI
OpollecCe MEPBAYHOTO aHANM3a pasipaxuTeneid W npeobpasoBaHne
CHTHAIOB BHEUIHETO H BHYTPEHHEIC MUPA B HEPBHBIE HMITYJIBLCHL

HIposodnuxoewii omoes aHANW3ATOPA BKIIOUAET YYBCTBUTENBHBIC
HEHPOHBI M TIPOBOAAIUME IIYTM OT PElENTOpa A0 KOPH NOAYLIapHi
GoNBIIOr0 MO3ra.

Ha cBoeM NyT K KOPKOBOMY OTAENY aHA/IM3ATOPd HEPBHEIC M-
NYJILCH TIPOXOJAT 4epe3 pAl UEHTPOER CIIMHHOLO MO3ra, CTROJIA TO-
JIOBHOTO MO3Ta H TaZaMyca. B KaXaoM IeHTpe OCYLECTRIAIOTCA TIepe-
paboTKa CHrHANOB, MX WHTETPaLs: ¢ APYTUMH THIIAMH HHQOPMAIMH.
TMposoasmue nyTH NPOBOAHUKOBOTO OTAENA 6bIBAIOT HECKOMBKHX BH-

Zos: crrenMpnycckye, HecneuHbHUECKHE H accouHaTHBHMe. Creuu-
(dnyeckue addepeHTHBIE TTYTH OCYLIECTBASIOT IIABHEIM 06pa30M OLieH-
KY OM3HYECKHX {1apaMeTpoB HUMNYIbCOB, MEpedaBast CHTHAJIM OT
PeUenITOpPOB OZHOTO THMNA B OMPEACHCHHLIH YYaCTOK KOPH MONyILa-
puii 6onbiroro Moara.
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Kopxosuwii omdes aHANU3ATOPA MPEICTABNSICT coboi y4acTKM KOpbl
HOAYIIApHi GONBLUIOT0 MO3ra, BOCTIDHHHMAIOLLHC WHPOPMAIHIO OT
COOTBETCTBYIOIIMX pelentopoB. AddepeHTHBIE BOJIOKHA, HECYLIHME
CHTHAJIbI OT PAVIHYHBEIX PEUENTOPOB, PHXOIAT B ONPEACICHHAIC yia-
cTkH xopbl. FL.I1. [TaBnoBsiM 3TH y4acTKH GLUTH HA3BAHH KOPKOBBIM
AmEpoM aHanuzaTopa. B kope HpoUCXOIHT pRICIIME aHann3 HHbopMma-
K. Yepes aHATM3ATOPH LEHTPAJIbHAA HEPBHAsd CHCTEMA, a CIeloBa-
TEJTEHO, ¥ BECh OPraHM3M NOMyJaloT HHGOPMALHIe 06 OKPYXaloLIeM
MHpe H BHYTPEHHEH cpelie opraHU3Ma. HeitcTrylonidii Ha YeloBeKa
HeTPepHIBHHI TOTOX pa3ipaXeHHH 3aCTaBISET €10 [IPHCTIOCAONMHBATHCS
K YCJIOBHSIM BHeETHEH cpelibl, BEpabaTHBaTh aKTHBHbIC dopMHE roBe-

eHHA.
8 Crpyxrypaas i GYNEIHOHA/LHAS OPrAaHH3AMNS PONCINTOPOS. Jlegrens-
HOCTb MOGOM ceHCOPHON CHCTeMbS HAYMHAETCS C BOCTIPHSATHA PELICTT-
TOpaMM BHELIHEH AN MO3ra GH3NIeCKoH WIH XMMHYECKOH DHEPrHH,
tpaHcdOpMANKH ee B HEPBHEIE UMITYJILCH M NEPEIAYh BX B UCHTPA/Ib-,
HYIO HEPBHYIO ccTeMy. PemenropaM MPUHHALRCKAT BaxHeias pon;;
B DONYYEHHH OPTAaHM3MOM KH(GODPMaLMH O BHENIHEH ¥ BHYTPCHHE

e.

cpe?’eqenmopu TIpEACTaBMISLIOT Co00 CIeLMATH3HPOBAHHEIC CTPYKTY-
Pl (KJIETKH MY OKOHYAHUSA TEHIPHTOB YyBCTBUTE/ILHEIX HEIPOHOB),
KOTOpHE TpeIHa3HAUESHB JUIA BOCIIPAATHS COOTBETCTBYIOHIEIO pas-
ApPaxXuTeNs ¥ TpaHC(HOPMAUHH ero SHEPTHH B CNelHPHIECKYIO aK-
THBHOCTL HEPBHOH CHCTEMDL.

ITo XxapaKTepy B3aMMOICHCTBHS PasspaXmTelIei BCiO COBOKYIHOCTE
PeLIEATOPOB OAPA3ACIAIOT Ha JKCmepopeyenmopyl, BOCTIPHHHMAIOIINE
pasmpaxeHHs BHELIHUX aT€HTOB, ¥ UHmMepopesenmops:, CATHAIH3HPY -
IOIIHE 06 N3MEHEHMAX BHYTPeHHER cpenbl. K nepBrIM OTHOCAT TAKHE
BHICOKOCTIELIAANM3HPOBAHHbE 06pasoBaHysA, Kak PELenTOPH opraka
clyxa, 3peHus, oOOHAHMA, BKyca, OCS3aHUA, Gomu, TeMMepaTyphi;
KO BTOPHIM — DpetenTOpH BHYTPSHHUX OPTaHOB. OaHoii K3 pasHO-
BUIHOCTEH HHTEPOPEUECIITOPOB ABISIOTCH PELIENTOPH OMNOpHO-ABH-
raTe/ILHOID anmapara (nponpuopeyenmopbi).

B cOOTBETCTBHH ¢ THITAMM BO3ACUCTBHS BHIETHIOT CIICAYIOLIHE IPYTI-
TN PELICITTOPOB: Mexawnopeuenmops: (MPUCTIOCOOICHHBE K BOCIPHA-
THIO MEXaHHUECKOM SHEPTHH Pa3fpakaloIero CTUMY/Ia); TepMOpELIeTi-
TOpEI (BOCTIPHHMMAIOT TEMIICPATYPHBIE Pa3IpaXeHUs); .xemopeuemopu
(4yBCTBHTERBHBIE K ACHCTBUIO XMMHYECKHX areHToB); POTOPELENTO-
pH (BOCTIPHHHAMAIOT m;e*ronylo 3Hepruio); Gosesre (BOCIPUHHMAIOT

€BbI¢ PA3IPAKEHNA).
wl'lo CBOEMY CTPOCHHIO PELENTOPHI MOAPA3AENAI0T HA ceobodnnie H
Heceobodubie HepeHbe OKOHYARUR NECHAPUTOB YYBCTBUTCABHEIX HEHPO-
HoB. HecpoGomubie OKOHYaHMs, B CBOIO Oouepeab, ITOAPAACAT Ha
UHKGNCYAUPOBAHHEBIE M HEUHKANCYAUPOBANHYIE. MprMepoM HHKaNCYNH-
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POBaHHbLIX HECBOOOAHBIX HEPBHRIX OKOHYAHHIt ABNAIOTCA [LIACTHHYA-
TBIE H OCA3ATCABHAIC TENbIIA,

Ipeobpaszoeanue cuznasos 6 pegenmopax. IIpH B3aRMOIEHCTBHN pas-
APaXHMTENs ¢ pPeUcTITOPOM H3MEHASTCS MPOHHIAEMOCTE TUIA3MaTH-
yeckoi MeMOpPaHBI peLIeNTopa H BOSHHKAET PEIICITOPHLIA NOTEHLUHAT
(PIT). Bo3uuxiuuit petenMTOpHbIi MOTEHINAN Yepe3 JCHAPUTH H TEIO
YYBCTBHTEALHOIO HEPOHa pacNpOCTPaysIeTca K €ro akcoHy, npeBpa-
masck B noTeHuuan acicraus (I11).

Ceolicmea peyenmopos. PelenTopbl OTIHYAIOTCS BHCOKOH BO3Gy-
AUMOCTBIO MO OTHCLICHHIO X CricUNpHUSCKHM AN HHX pasipaxHTe-
JaM. UaGuparensHan 4MyYBCTBHTENBHOCTD K 80eKBATHEIM PasipaxHTe-
M ABIAETCH BaXHEWWHM CBOcTBOM peuenropa. Tax, ans
BO30YXIeHUa OTHON PeHenTOPHONA KIeTKH CEeTYATKH [Jlasa JoCTaToq-
HO OZHOro KBaHTA CBETA.

PeuenTops cnmocoGHBI NPACTIOCABNHMBATLCA K CHAES PasipakHTeNs.
Sro ceoifcrso HaswBAlOT aganTaiHed. [TpH 3TOM NPOHCXOMUT CHIXe-
HUE HIH NIOBBILICHAE YYBCTBUTEABHOCTH PELECTITOPOB.

OPT'AH 3PEHHS. 3PUTEJBHBIN AHAJIN3ATOP

3pMTenbHas CEHCOPHAsA CHCTEMA BMECTE CO CIYXOBOH HTPaloT 0co-
6y10 poSib B NO3HABATEILHOM JeATENLHOCTH 4eioBeKa. Yepes sputeiin-
HBIH aHalIu3aTop Yenopek moaydaer 40 90 % undopmaunn ob okpy-
XKawoweMm Mupe. C AeaTelbHOCTIO 3PUTEILHOTO aHANMK3aTOpa CBA3aH b
caenyioliie GYHKUYH: CBETOUYBCTBHTENBHOCTD, ONpeaencHue dop-
Mbl RPEAMETOB, HX BETHYKHEI, PACCTOSHHA NPEAMETOR OT 171433, BOC-
MIPAATHE OBUXKCHHA, UBETOBOS 3peHHE M DMHOKYASPHOE 3PeHHE.

Crpoenne » pynxnnu oprana 3penus. OpraH 3peHHAs COCTOMT U3 IJia3-
HOro 406:0Ka (rnasa) M BCMOMOrATeLHBIX OPTAHOB T/1a3a, KOTOpble
pPacIIOXEHB B ITIA3HHLUE,

Taaznoe abaoxo umeeT MapoBUIHYIO GopMy. OHO COCTOHT U3 TpeX
obonouex U grapa (puc. 107). Hapy:xHaa oGonouka — ¢ubposHad, cper-
HAS — COCYAWCTAd, BHYTPEHHAA — CBETOUYBCTBUTCIbHAS, CeTdaTas
(ceTyarka). SiApo TAa3HOro A60KA BKMIOYAET XPYCTANHK, CTEKITOBHA-
HOE TeJIO M XHAKYIO CPeIy — BOJAAHHCTYIO BNAry.

Pubiposran obosouka — TONCTAA, MIOTHAA, Y Hee BbIIC/SIOT KBA
oTAeNa: mepeaHui W sagumii. [Mepeanuil oTaen 3aHMMaeT '/, MoBepx-
HOCTH riasHoro s6noka. OH o6pa3oBaH Npo3payHoil, BHIMYKIOH Kie-
peau poroeHLeil. Porosuila iMieHa KpOBEHOCHBIX COCYIOB H oGama-
€T BBHICOKHMH CBETONpPENOMIASIOWIMME CBONCTBAMH. 3aoHWit oTien
¢Hnbpo3snoit obonoykn — GenoyHas 0600YKa, HATIOMUHAET TIO UBETY
6en0K BapeHoro Xypunoro sifua. OGpasoBata GemodHas oGon0YKa IWIoT-
HOW BOJAOKHWCTOM coeAMHNTENBHOH TKaHbio. Cocyducmas oboaoKka pac-
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Puc. 107. TnasHoe s6noxo. Pazpes B ropH30HTANLHOM ILIOCKOCTH (cxema):
XpycTaiuK TIpH paccaadnenvu (A) W COKpaleHAN (B) pecHUYHOMH MBII.I.IIII:II.
|l — poropnma; 2 — fepesiHas KaMepa rnasa; 3 - XpycTanuK; 4 — panymm:
5 — 3aMHAS KAMEpa [1a33; 6 — KOHLIOHKTHEA; 7 — NaTepaibHas NpAMast MBIIILA,
8 — Gemounad obonouxa (cKrepa); 9 — cobGCTBEHHO COCYUHCTaA oboouka;
10 — ceruarka; 11 — UeHTpAIBHAA AMKa; 12 — 3pUTENBHEN HepB; 13 — mck
IPUTEABHOTO HepBa (CJETIOE TATHO); 14 — HapyxHas OChb ©a3a; 15 — Menu-
anpHas TpAMas MBILma; 16 — nonepedHad OCh INasa; 17 — pecHuuHOE

Ten0; 18 — peCHMYHEI MOACOK; 19 — 3puTeNbHas OCh TAA3a

[IOOKeHA No 6eJIOYHOI H COCTOMT U3 TPeX Pa3iM4HEX Mo CTPOCHHIO
H HYHKIMAM 4acTeit: COGCTBEHHO COCYAHCTOR 0B0NOUKK, PECHUYHO-
O TeJIa M Pajiy:KHOii obGonoukn. Cobcmeento cocyducmas 060404Ka 3a-
HMMAeT GOMNBLIYIO 32AHIOK YacTh TIasa. OHa TOHKAaf, forata KpoBse-
HOCHBMHM COCYIaMH, COAEPXKHT IIMTMCHTHBIC KJICTKH, npMAapILHe el
0-KOPHYHEBBIH LBET.
mm}’lecnuugoe Mmes0 HAXOMMTCS KNepedH OT COGCTBEHHO COCYANCTOR
0BONIOUKH M MMeeT BUA BATHKA. OT MepelHero Kpas peCHUHOro Tena
K XPYCTAJIMKY OTXOAST BBIPOCTH — PECHMYHBIE OTPOCTKH # TOHKHE
BOJIOKHa (PECHIYHEI NOSACOK), MPHKPEIDIAIOMMIACS K Kancyne Xpyc-
TAVKA [0 €10 9KBaTOpy. Bousilas 9acTh PeCHUTHOIO T¢/Ia COCTOUT U3
pecHHyHOM Mpnuubl. IIpH cBOCM COKpaleHUH 3Ta MEILULA U3MEHSET
HATSKEHHME BOJOKOH PECHHYHOTO TOSICKA K 3THM PETYIHpYeT KpHBH3-
HY XPYCTAIMKA, H3MEHSS €TO MPEOMIIONLYIO CHITY. Padyxcnan obo-
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AOHKA, WIH padvycka, HAXOOUTCST MEXAY POroBUiel Cepeay M Xpyc-
TANUKOM ¢3aiH. OHa uMeeT B HPOHTANbHO PACTIONOXEHHOIO TNCKA
C OTBEPCTHEM (3paukoM) mocepeanHe. CBOMM HapyXHLIM KpaeM pa-
AYXKa NEPEXOANT B PeCHHIHOE Teno. BHyTpeHHn#, cBOOOANBIA Kpak
PanyXKW OTpaHMYHBaeT OTREPCTHE 3payka. B coeanHuTe N HOTKAHHON
OCHOBE Pamy:XKH HaXOIATCS COCYIRI, IIANKHE MBILICYHBIE H THIMEHT-
Hbie KIETKH. OT KOAWYECTBa U [IYOHHLI 3a1eFaHHSA THIMEHTA 3aBUCHT
UBET PMla3 — KapHil, YepHBIL (NpW HATHYUKH GOJNLIIOIO KOAHUCCTEA
NUTMEHTa), ronyboii, 3eneHosaTbiit (ecnu nMrMenTa mano). IMyuyxkm
TNAAKHX MBILIEYHbIX KNCTOK UMEIOT ABOAKOE HaflpaBieHHe N o6pasy-
10T MBILLILY, PACWHPAKMYIO 3paYyOK, M MBILLLY, CYXKHUBAIOLWYO 3pa-
YOK. OTH MBILLILIE! PETYIHPYIOT MOCTYIICHHE CBETA B Ias.

Cemuamasn obosouka, uau cemuamxa, NPUAEKHT UIHYTPH K CO-
cyaucTol obonouke. B ceryaTke pasnuuanoT gBe 4acTH: 3amHIOIN
3pMTERABHYIO U NEPEHIOI0 PECHUYHYIO H Pafy:KKOBYIo. B 3aaneit 3py-
TEJBHON YaCTH Haxo4aTCs CBETOUYBCTBHTEABHHE KIETKH — (DOFO-
peuenTophl. [Mepeauaq 4acTh cetdaTKH (cAenas) NpUIEKHT K pec-
HUYHOMY Teay ¥ paayxke. CBeTOYYBCTBHTENbHBIX KJIETOK OHA HE
COIEPXHUT. Jpumensras wacmo cemuamui AMEET CIOKHOE CTPOSCHNE,
OHa COCTOMT H3 IBYX THCTKOB: BHYTPEHHETO — CBETOMYBCTBHTE/ b~
HOTC H HapyXHON0 — MHIrMEHTHOro. KneTku nurMeHTHOro ¢los y4a-
CTBYIOT B MOFAONICHNH CBETA, NONAJAIOIIEIO B INA3 U NPOILCELIETO
HEpe3 CBETOUYBCTBUTENBHBIA JTUCTOK CETYATKH. BHYTpEeHHU#t auc-
TOK CETHATKH TIpEACTaBaAeT coGoil TpU CHOA HEPBHBIX KICTOK: Ha-
PYXHBIH, NpuaeXalnii K TUCMEHTHOMY CA0I0, — (oTopeLentop-
HbIH, CPeAHUA — acCOUMATHBHBIA, BHYTPEHHHH — raHTIHO3HBIN,
Domopeuenmopusti cavii cemuamgu COCTOMT M3 HelPOCEHCOPHBIX
AANOYCK W KOABGOYKOBHAHBIX KIETOK, HAPYXHbIE CEITMEHThI. KOTOPHIX
(IeHapuThl) umewT GopMy manoyek uiau konbovek. JAuckonoao6-
HBIE CTPYKTYPH NMANOYKOBHAHBIX H KOAGOYKOBHAHBIX HEHPOUMTOB
(manoyek U xonabGoyeK) colepxkaT MONEKYAb GOTOMHIMEHTOB: B IMa-
JIGYKax — YYBCTBHTEJIBHBIE K 94epHO-0eioMy CBETY, B KONBOYKAX —
YYBCTBUTENbLHBIC K KPACHOMY, 3€I€HOMY H cHeMy cBety. KonmdecTso
KONDOYEK B CETYATKE TNA3a YeNoBeKa AOCTHraeT 6—7 MIH, a KOJNH-
4ecTBO nasouek — B 20 pas Goneine. [Tanoyky BOCIPHHHUMAIOT HH-
dopmaumio 0 GopMe U OCBELICHHOCTH MPENMETOB, a KOJAGOUKHE —
HHpOopMaLUIO © LBETE.

Lenmpanenvie ompocmicu (axconn) weipocencopuvix Kremox (Nano-
UeK U KONMOOYEK) MepesaloT 3pUTEIbHBIE UMNYIbCh GHONOAAPHBIM
KNETKaM BTOPOIo KACTOYHOTO CNTOS CETHYATKH, KOTODHIE HMEIOT KOH-
TAKT ¢ TAHTMHO3HLIMM HEHPOLUTAMH TPETLErOo (rAHIIMO3ZHONO) CHOS
CETUATKH.

Taneauosnsiii a0l COCTOMT U3 KPYTTHBIX HERPOLIUTOB, AKCOHBI KO-
TOpBHIX 0BPa3YIOT IPHTEITLHBIA HEPB.
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B BaHHCﬁ YaCTH CETYATKH BBACIAIOTCA JABA y4acTkKa — CICHOC H
XKENToe IMATHA. CJIGIIOO IIMTHO ARNEETCH MECTOM BRIXOAA H3 I IONY
g6JI0Ka 3pUTEJIBHOTO HepBa. 3AeCh CeTUYATKR He COIECPXHT CBETOMYN-
CTBUTENRHREIX HJIeMeHTOB. 2KeliToe ISITHO HaXOMUTCA B 0BIACTH 30/U1¢-
Io NONIOCA ITA3a. ITO CAMOS UYBCTBHTENILHOE K CBETY MECTO CeTUATKH.
CepemiiHa ero yrinyGleHUA MOJYYMIA Ha3BaHMe HeHTPAILHOH SIMKM.
JlaHMI0, COeaMHAIOIIYIO CepeIMHY TIepeaHero MOMICa I1a3a ¢ USHT-
palsHO AMKO, Ha3bLIBAIOT ONTHYECKOH ochKd Imasa. JIma myduiero
BUJEHHA [ia3 TIPH MOMOIIM I7Ia30ABHUTaTEIbHBIX MBI YCTAHABIHBA-
eTcda Tak, UYToOb paccMaTpHBacMHl IpeIMeT W LEHTpaNibHasg AMKA
HaXOIMJIHCh Ha OAHOM OCH.

Kak yxe orMedanoce, AApo MIazHoTo AGNOKa BKIHOYAET XpyCTa-
JIHK, CTEKJIOBHIHOE TEJICO H BOAAHHCTYIO BIary.

Apycmaaux TIpeAcTaRiIAeT coboil Mpo3pavHy0 ABOAKOBHITYKIVIO
JIMA3Y ANAMEeTPOM OKOTO 9 MM, PacnonaraeTcd XpycTaHK MO3aJH pa-
OYyXKH. MeXay XpyCTalHKOM C3alH H PagyXKoH cIiepen HaxoIWTCA
3aIHAA KaMepa 11a3a,Ccogepxanas npo3padyHyio XHIKOCT: — BOASHH-
cTyo Biary. [Tozagu xpycTamika HAXOAHTCS CTEKIOBHAHOE Teo. Be-
IEeCTBO XpycTauka GecuBeTHOE, HPO3pauyHoe, MNoTHOE, COoCcynoB U
HEPBOB XPYCTAMMK He MMeeT, XPYCTATMK MOKPHIT IPO3PAYHOM Kancy-
JIoi, KoTopasd MPH MOMOWIH DECHHUYHOTO TIOSCKA COSIMHASTCA C pec-
HHYHBM TeoM. TIpH coxpallleHMH WM paccnabieHMH pecHHUYHOMN
MBI HATSIXEHHE BOJTOKOH NOSICKA OCAabeBaeT Ml BO3PACTALT, YTO
TPHBOAUT K M3MEHEHMKY KPHBH3HEI XPYCTAIMKA M €ro NpesIOMISIO-
e CHEL.

Cmexaosudroe meao 3aTloHAeT BCK IONOCTH MIASHOTO 20A0Ka MexX)Ly
CETYATKOM C3aIH H XPYCTANHKOM crniepenn. OHO COCTOHT M3 Mpo3pay-
HOTO CTYIHEMoaA0OHOTO BellIeCTBA H He HMEET KPOBEHOCHBIX COCYIOB,

Bodanucman esazq BHISAACTCA KPOBEHOCHEIMH COCYIAMH PeCHHY-
HBIX OTPOCTKOB. OHA 3aloNHAST 33AHIOI0 H MEPEAHIOI0 KAMEpH I/ia3a,
CcOOOIIAIOIINECS Yepe3 OTBEPCTHE B palyXxKe, — 3paqyoK. OTTeKaeT Bo-
JSIHNCTAsA BJIara H3 3azHeii KaMephl B MEPEOHIOID, & U3 MepeaHeil Ka-
MEePHE B BEHBI Ha TPAHHIIE POTOBHIIN M OelIoTHO# 00ONOTKH mia3a.

Benomorarenbabie OPpraHbl 1jasa

K BcrmoMorareNieHHIM OpraHaM I7la3a OTHOCAT GPOBH, peCHMUBL,
BEKH, CJIE3HBIN aNIapar, MbILILbl [Ta3HOro S6/I0Ka.

Bpopn, pecHHIR H BEKH BHOIOMHAIOT 3alIATHHE GYHKUMH. BpoBn
NpeROXPaHAIOT THa3a OT [T0Ta, KOTOPHI MOXET CTeKaTh co Jiba. PecHH-
LI, PACTIOZIOXEHHEIE HAa CBOOOAHBIX KPadX BeK, JALMMILAIOT [/1a3a OT
neitH. Bexy (BepxHee v HIDKHee) 06pazyioT MOABIKHYIO 33IIUTY [IA33.
Kaxnoe Beko CHApyXH MOKPHITO KOXeil, H3HYTPH BBICTNAHO TOHKOMH
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COSIHHHUTEIBHOTKAHHON MIACTHHKONH -~ KOWBIOHKTHEOH, KOTOpas ¢
BeKa HePeXoIiT Ha I1asHoe A0I0Ko. MeXny BeKaMM H INIa30M HMECTCA
Y3Kas WeNh — BePXHHH M HIKHH KOHBIOHKTUBATEHES METITKH,

Craesuniii ANDAPAT BKIIOYACT CHIC3HYIO XeNe3y H CAe30BRBONANINS
myTd. Ce3Has Xene3a pacliofoXeHa B BEpXHEHAPYXHOM J9aCTH Ta3-
HHILL CAe3Has XHAKOCTE M3 XeJE3H MOCTYIIAeT B BEPXHHH KOHBIOHK-
TABAILHEH MEIIOK M OMMEAET BCio IiePeIHIOK IMTOBEPXHOCTE TIAZHOTO
SOIMOKA, NMPeJOXPAHsIL POrOBHULY OT BHICKIXaHHA. ¥ MENHATBHOTO YRR
[J1a3a Ha BepXHeM M HHXHeM BEKAX BHIHBI CIe3HbIE TOUKH — OTBep-
CTHA CJIe3HEIX KAHANBIEB, OTKPHIBAIOIIMXCH B ciesHeiit Memox. H3
STOrO MeLIKa 4Yepe3 HOCOCNe3HbIH KaHAN clle3Hasi XHIKOCTb OCTYIIA-
€T B NOAOCTh Hoca. Ec/M ciie3HOM XMIKOCTH OMeHE MHOIO (TIpH IiIa-
ye), cJie3a He YCIEBACT YXOAUTD B CIC3HEIA MELIOK M Yepe3 Kpaid HIXK-
HEro BeKa CTEKacT Ha JIMLIO.

I'masHoe AGM0KO NPHBOANT B ABIKCHHE IICCTh NONEPETHONOAOCA-
TRIX INIAZOABKIATEAbHBX MBIIBI: YCTHpE NpAMble (BEpXHAA, HIDKHAA,
MEIHANBHAsA M JIaTepanbHafA) H IBE KOCHE (BepXHAA M HHXHAA). Bce
3TH MHIIIH, a TAKKE MBINIa, IOTHMMAIONIAS BEpXHEe BEKO, HauyH-
HaloTcA B rAyOHHE IMA3RHLBI BOKPYT 3PHTCIbHOIO KaHana. [naso-
OBUraTelbHHE MHINLBI WAYT BNCped H NPHKPEIUHIIOTCA K [Ia3HOMY
A6m0Ky. IIpn COKpallileHHN COOTBETCTBYIOLIHX MBI I7IA3a MOTYT 110-
BOPAYIHBATLCA BBCPX WIH BHM3, BIPABO WM BJCBO.

OnTHueckas CHCTEMA I1a3a

3pHTENEROS BOCTIPHATHE HAYHH2ETCA C TIPOSKIIHH K300paXeHMs
HA CETYATKY M BO30OYXNCHHT €€ PEISNTOPHBIX KIETOK: NAIOYKOBHA-
HHX H KOJI0OIKOBHAHBX HEHPOLMTOR — MAN04YeK 1 Konbouek. ITpoex-
MO H3cOpaXeRHd Ha CETYATKY O0eCNeTHBaeT ONTHYECKAs CHCTEMA
ia3a, COCTOAINAs H3 CBETONMPEAOMISIOLIETO M AKKOMOAALMOHHOIO
anraparos.

CheTonperoMmIsmonai 3MapaT 171333 O0bEIUHSET POTOBHLLY, BOIS-
HHCTYIO BIATY, XPYCTAMK, CTEKJIOBHAHOE TeJI0. DTO MpospauHble CTPYK-
TYDH, NPEJOMAAIONIME CBET MPH repexoie ero M3 oiHolt cpelH B
Ipyryio (BO3AYX — POroBMIIA — NMOBEPXHOCTH XpycTanuka). Haubonee
CHIBHOE TIPEJIOMACHHE CBETA MPOWUCXOIMNT B POTOBHLIE,

ARKoMoaanuonnsili anaapar oGpa3yioT peCHHYHOE TEJNO, palyXKa H
XPYCTAIHK. DTH CTPYKTYPHL HANPABIAIOT JYUH CBETA, HCXOOALIME OT
PACCMATPHBAEMBIX OGBEKTOB, HA CETYATKY, B 00/IACTh €€ XEJITOTO IAT-
Ha (LEHTPANBbHOH AMKH). V Ye/loBEKa OCHOBHBIM CTPYKTYPHBIM MEXa-
HHM3MOM aKKOMOJAIIHH ABRMAIOTCA XPYCTAJIKK H pecHH4YHoe Teno. HMa-
MeHCHHE KPHBH3HBI XPYCTA/IMKA PETVIHPYETCd CNOXKHO YCTPOeHHOH
MHIIHEH pecHHIHOTo Tea. IIpH COKpalHeHHH MBIIIEYHBIX TIYIKOB OC-
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JiaGeBaeT HATSKEHHE BOIOKOH PeCHHYHONO MOACKaA, PUKPETUTICLLHXCA
K KaTicysie Xpycranmuka. He MCNBITBIBas OrpaHH4YHBAIONIETO JARICHHAS
CBOEIi KarCy/hl, XpYCTAIHK CTAHOBHTCS Gonee BEITYKIHIM. JTO OB~
LIAeT ET0 NPETOMISIIONIYIO cliocoGHOCTE. TIpu paccnabieHNH pecHHY -
HOI MBILIOE BOIOKHA PECHHYHOIO TIOSICKA HATATUBAIOTCA, XPYCTAIHMK
VIUIOLIAETCS, TPEeIOMIAAIOAs CIIOCOGHOCTD ero YMEHbInaeTcd. Xpyc-
TATHK ¢ OOMOUIBI0 PECHHIHOMN MBIILIE! MOCTOAHHO H3MEHAST CBOKO
KPMBH3HY, NpPHCTIOCA0IMBaeT I71a3 isl SCHOTO BUICHHS NPEAMETOB
Ha PA3HOM HX YIaJeHHH OT Tia3. Takoe cBOHCTBO XpyCTaMHKa NOJIYIH-
JIO HA3BaHKE AKKOMOJALINH.

CaeT Ha IYTH K CETOYYBCTBMTEILHOL CeTyaTKe MPOXOIHT Yepes pAx
IIPO3PAYHBIX CBETONPEAOMIISIIOIINX Cpell [MIa3a. 3padoK, HIpaloHi posb
nuadparMHl, NoA ACHCTBHEM e¢ MBI TO CYXXMBACTCA, TO pacIllHpiAeT-
¢, TIPOMYCKasA BHYTPb TNa3a MeHbUIHH WM O0bUIMIA ITYUYOK CBETa Ha
CaMOe YYBCTBHTETBHOS MECTO CETHATKH — XKENTOS IISITHO.

I'nasHoe 96710K0 NPEIOMIISET Tapa/IeIbHbIE Y4y CBeTa, HOKyCcH-
pyeT uX cTporo Ha ceruarke. EcaM mpenoMnsgoinas CHiIa pOTOBHIBI
WA XpyCTaamKa oclablieHa, TO JIYH CBeTa cX0oAdTcs B (hoKyce nosa-
U ceTuaTkH. Takoe sBJIeHUE HA3BIBAIOT dassrozoprocmero. [1pu nams-
HO30PKOCTH YENOBEK XOPOIO BHANT JANCKOOTCTOALIHE NPEAMETH K
IVIOX0 — pAacitoNoXeHHble BOMH3H. TIpH NOBRILECHHONR TIPETOMISIO-
el cHye HPo3padHbIX CPel TIa3a Jy4d CBeTa CXOAATCH B OMHOM ToY-
Ke He Ha ceryaTke, a nepen Heil. [Ipm 3roM pasBuBacTcq OaM3Opy-
KOCTB, TIPH KOTOPOM YEA0BEK XOPOLIO BUINT GAM3KOPACTIONOXKEHHBIE
[peAMeTHl, & yIaJleHHEe — mnoxo. U JanbHO30PKOCTh, B 6IM30py-
KOCTE MCTPABRIAIOTCH C TMIOMOIIBIC OYKOB ¢ ABOAKOBMITYKITHMH HIH C
IBOAKOBOTHYTBHIMH JIMH3AMH.

IIpoBoaamMii HYTh 3PATEALHOTO AHANHIATOPA

CBeTOBOCTIDHHHMMAIOINMM, YYBCTBHTEARHEIM 3BCHOM 3PHTEABHOTO
AHAAN3ATOPA (MSPBBEIM 3BEHOM) SIBIAIOTCA MANOYKH U KOMGOUKM, pac-
noloXeHuse B ceruatke. IMpoBoasaIImit myTs OoT Koi6oUeK N masodek
J0 KOpBlI Tonymapuii Gonbilore Mo3ra NpeAcTaB/IgeT coboH BTOpoe
3BEHO 3PHTENBHOIC aHanuzatopa. LleHTpanbHHIM (TPETBHM) 3BEHOM
CAYXCHT 3pUTeNbHasd KOpa Ha MEMUANBHON MOBEPXHOCTH 3aTBUIOYHOM
0K TOAYILApHii GONBILOTO MO3Ta.

Qo6paboTKa 3pUTeNBHONH HAGOPMAIIMH B 3pMTEIBHOM aHATH3ATOpE
HAYMHAETCA HETIOCPEICTBEHHO Ha ceTyarke. HapyxHble CerMeHTH Ma-
A0YEK M KOJGOYEK UMEIOT BHI PacHONOXCHHBIX B BHAS CTOAOUKOB
MeMOpPAHHEIX JHCKOB. DTH ANCKH 00pa30oBaHbl CKIIAAKAMH ILUTA3MATH-
YecKol MeMOpaHH H COAepXaT MOJIEKYJIL CBETOTYBCTBHTE/IBHBIX NI~
MEHTOB: B NMaJOYKAX — POROLCHH, B KOJIOOUKaxX — HOMONCHH.
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IMonasmumii B r1a3 cBeT TMPOHHKAECT B CaMble IMy0OKUe CIOH KIieT-
YATKH, [Ie paspaXxaeT MATOYKOBUWAHBIS H KONMOOYKOBHAHEE HEHPOLUU-
TH {MANOYKH ¥ Kostboukit). [Tpeodpaszosanme 3HEPIUK CBETa B HEPBHBIE
HMITY/IbCE] TIPOHCXOONT B PE3YAbTaTe XWMHYESCKHX MPOLECCOR B TIANOY-
Kax H Koaboukax. [Mox aeficTBHeM CBeTa B HAPYXHBIX WICHUKAX CBETO-
YYBCTBUTEIBHBIX KISTOX NMPOACXOAAT XHMHYECKWE PeakLiHM, TIPU KO-
TOPBIX 3PHTENbHBE MHTMEHTH {PONONICHH ¥ TanoyeK, HOOONCHUH — ¥
KonIGouek) pacnanalorcs Ha 6oee mpocThie XMMUYECKHE BelLeCcTBa. DTH
BELECTRA ACCTBYIOT HA MANOYKH H KONGOYKH, BbI3blBag B HUX BO3-
GyxaeHue. [locie npexkpalneHysa FeicTBUS CBETa MPOUCXOIMT BOCCTa-
HOBNICHHE pononcyHa M WoponcruHa. ClegosarcAbHO, XHMWUECKHE pe-
AKHWH TIPHBOJAT K BOSHUKHOBCHUIO B CBETOYYBCTBHTENBHLIX KIETKAX
PELISNTOPHOTO MOTEHUMANA, KOTOPEIN TeHepUpYET HEpPBHBI WMITYIbC.

[TanouxoBHAHBIE HEHPOLMTH (DATOYKH) He CIOCOGHB paliNdarh
HBETA, OHM HCHONL3YIOTCA TIPSHMYILECTBEHHO B CYMEPEYHOM, HOU-
HOM 3pEHHH /i PACIIOZHABAHMA TIPSIMETOR 110 HX (hepMe 1 OCBELIeH-
HoctH. KonGoukosUIHbIe HSHPOUMTH (KONOOYKH) BEITIONHAIOT CBOH
byHKLUMHA B THEBHOE BpeMA W HEOOXOMWME! Ijil UBETHOTO 3peHus. B
COOTBETCTBMHM ¢ 0COOEHHOCTAMYE CTPOCHMSA W XMMHYECKOTO COCTABa
OfHH KOJAGOUKM BOCTIpHHHUMAIOT CHHHI lIBeT, ApYrHe — 3eNieHHH,
TPEThH — KPACHBI, T.¢. ONpele/IeHHbIE BHARI KONGOUEK BOCTIPHHUMA-
10T CBETOBEIC BOJNIHEL OIIPEOCACHHONA UIMHEI.

Bosnukumit B nanoukax ¥ KOJMO0IKAX HEPBHEIN UMITY/ILC Nepena-
eTcA pacnoNOXKEeHHBIM B TOJIIIE CeTYATKH GUNONAPHLIM KINETKaM, a
3aTeM TAaHITHOSHBM HeHpomHTaM, AKCOHBI TaHTIIKO3HLIX KNETOK, CO-
Gupasick B o0AACTH CAEMOTO NATH2, QOpMUDYIOT 3PUTEILHBIA HEpB,
KOTOpbI HAPARISAETCA B fIOA0CTh yepena. Ha HUXKHEH noBepxHOCTH
MO3ra NpaBM W JCBHIH 3pHTENbHBIC HEPBbLi 00pAa3yiOT YAaCTHYHBIH
nepekpecT. B 3puTeasHOM nepekpecte Ha APYTYIO CTOPOHY MEPEXOndT
He BCE HepBHBIE BOJIOKHA 3PUTENLHOIO HEPRA, 4 TOJBKO TE, KOTOphIE
WIYT OT MEXWaNbHOM YacTH ceT4aTKH. TakuM obpasoM, 3a 3pUTENs-
HBIM TIEPEKPECTOM B COCTABE 3PUTENSHOIO TPAKTA HIYT HEPBHLIC BO-
JIOKHA OT JaTepalbHOW («BHCOYHOII») JaCTH CETYATKH «CBOCIO» rasa
A MEAMANBHOM (<«HOCOBOH») YaCTH CETYATKHW Apyroro rnasa. [anee
HepBHBIE BOJOKHA WAYT K MOZKOPKOBHIM 3PHTENBHEIM LEHTpaAM —
JIATePalbHOMY KONeHUYATOMY TEJIY H BePXHMM XOJIMHKAM KDL Cpell-
HEro Mo3ra. B 3THX HEHTPaxX OT BOJOKOH raHIHO3HLIX KIIETOK CETYATKH
MMITYJIEC [IEPEeHAcTCA CAEAYIOIUNM HEHpOHaM, YbY OTPOCTKH HAMpas-
JIAOTCA B KOPKOBH 1IEHTP 3peHHA — KOPY 3aTBUIOYHOH Z0NH MO3ra
(apoeKHOHHoe none 17), rAe MPOMCXOOHUT BLICIUMN aHANH3 3pUTENb-
HBIX BOCOPHATHH., YacTMIHEET mepekpecT 3pUTEAbHEIX TIPOBOASLUHX
nyteil odccneunpaeT GHHOKYNIPHOCTL 3PSHUA.

Bunoxyasproe, uepao-0es0e H upeTHOE 3penne. 3peHue NBYMHA IJa-
3aM¥ {GMHOKYAADHOE 3peHHe) JaeT BO3MOXHOCTL BOCMPHHHMATH
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00BLEMHOE M300pAKeHHe TIPeAMETOR, IMTYOHHY HX PAcloNoXeHUs, oLe-
HMBAaTh PaCCTOAHME, Ha KOTOPOM OHH Haxoparcs. IIpd paccMOTpeHRH
Kakoro-mmbo rpeaMeTa TIpaBHM T71a3 BHAMT ero Gonbile ¢ mpasoit
CTOPOHHI, NEBEI — C NeBoil CTOPOHEL. B TO Xe BpeMA 4esioBEK BOC-
MPHHHMAET TH A8a H300paXeHUs KaK OHO, TONbKO peabedHoe. bu-
HOKYJSIPHOE 3peHHe BO3MOXHO Onaromapsi TOMY, YTO ere u3obpaxe-~
HHe BO3JHHKACT HA OJMHAKOBHEIX, COOTBETCTBYIOUIUX OAWH IPYIOMY
Y4acTKax ceTYaTKH MpaBoro M Jieporo rias. PaboTas coobuia, obnenu-
HSAS 3PUTEILHYIO MHPOPManmio, 06a rasa ofecnedHBaioT CTePeoCcKo-
MHYecKoe 3peHHe, KOTOPOE TMO3BO/AET NOAYIHTD DoJlee TOUHBE Ipei -
cTasnenua o dopme, 00bpeMe U IyOHHE pacTIONOXEHHS TPEIMETOB.

ADNanTauHA rna3 K ceery. [Ipu nepexoge U3 TEMHOTO NOMELLUEHHSA Ha
CBET HJIH M3 CBET/IOTO MOMEIICHHUA B TEMHOE He0OXOOUMO HEKOTOPOE
BpeMst 1 NPUBBIKAaHHA — aganTauMs. TTpuBbIKaHUE K IPKOMY CBETY
(cBeTOBas ajanTanus) HPOKCXOAWUT GHICTPO, B Tedenue 4—6 MUH.
3HayHTeIbHO MeQTeHHee NPUBLIKAKOT K TemHoTe. IIpy nepexone n3
CBETJIONO NMOMEIEHUE B TEMHOE aIANTALIMA ATCs X0 45 MHH K 6oaee.
Ipy 3TOM pe3Ko MOBHILTIACTCA MYBCTBHTEABHOCTD NMATOYKOBUAHEIX He-
BPOLIMTOB (TT/IOUEK).

IIseToBoe 3penme oGecneUHBaIOT TOJIBKO KOJIGOYKOBHAKBIE HEBPO-
IMTH (KOMGOYKH). B BOCITPHATHH UBETOB YJACTBYIOT TAKXKE 3PHTENb-
HHE NEHTPRI FOJIOBHOTO MO3ra. HapyieHue 1iBeTOBOIO 3peHNu (Jaitb-
TONM3M) BCTPEYaeTcs TIPHMEpHO ¥ 8% myxumH M 0,5 % XeHIIMH.
B Taxux Cy4asx OTCYTCTBYET BOCTIPHATHE HITH KPacHOTO, MITH 3EJIEHO-
TO, WM CUHETO LIBeTOB. [T0HAadg I(BeTOBasI C1emoTa (aXpoMa3Hs) BCTpe-
YaeTcs pelKo.

Pa3spaTHe H BO3PACTHBIE OCOGEHHOCTH OPraHa 3peHHA

Inasnoe 9610K0 ¥ 4eJOBeKa pa3sBUBAETCA U3 HECKONBKHX UCTOUHH-
KOB. CBeTOUYYBCTBHTENbHAA 0607109Ka (CeTJyaTka) NpoHcXeauT U3 6o-
KOBO# CTEHKH MO3rOBOTO My3bIpa (GYMYILNi IPOMEXYTOYHBINH MO3T),
XPYCTATHK — M3 SKTOAEPMbI, COCYAUCTaA U Pubpo3Has obosouka —
U3 Me3eHXHMbi. B KoHIle 1-10, Hagane 2-r0 MecsALa BHYTPHYTPOOHOHK
JKH3HM Ha GOKOBBIX CTCHKAX NMEPBAYHOTO MO3I0BOTO IMY3bIPA NOSRIs-
eTcs HeBoIBIHOE MApHOe BHAAYMBaHUEe — [Ia3Hble My3bipk. B mpouec-
€€ PAsBUTHA CTEHKA [MA3HOTO NMy3BIPs BNSYHBACTCA BHYTPD €10 H I1y-
3BIPb NPeBpaIlacTCA B ABYXCAOHHBIN razHoit Gokan. HapyxHad ¢reHKa
Gokala B JaJbHEHIIEM UCTOHYASTCSH WM NMpeobpa3yeTcd B HAPYXHYIO
ITMIMEHTHYIO YacTh (¢cn0ii). U3 BHYTPEHHEH CTEHKH ITOTO Iy3BIps 00-
pasyercs CAOXHO YCTPOEHHAs! CECTOBOCMPHHHMAIOUIas (HEpBHAsH) YaCTb
ceTyaTkH (orocencopHsnii cnoit). Ha 2-M Mecsaue BHYTpHYTpoOHOTO
Pa3BUTHA MPWIEKALAS K [1a3HOMY OOKamy 3KTodepMa YTOJMHaeTcs,
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3aTeM B Hell oOpa3syercs XpyCTAIMKOBAd AMKa, MPEeBpallialomadcs B
XpYCTaNbHEIA My3hIpeK. OTACHUBUIMCH OT IKTOIEPMH, TY3LIPEK IIO-
rpyxaercs BHYTPE IMA3HOIO Goxala, TepAeT iOIOCTh H H3 HEro B Jalb-
HeffleM GopMUPYETCA XpYCTAIHK.

Ha 2-M mecaume BHYTpHYTpOOHOM XH3HM B rnasHol Gokan Inpo-
HHKAIOT ME3eHXMMHBE KJIETKH, H3 KOTOPBIX 00pa3yioTcd BHYTpH 60-
KaJla KPOBCHOCHAS COCYANCTaA CeTh M CTEKAOBUAHOE TeRo. U3 mpH-
JexauwMx K riasHoMy Ookalry Me3eHXMMHMWIX KIeTOK o0pasyercs
cocyzucTas 000JI0UKa, A H3 HADYXKHHX cloeB — GubposHag o6omoy-
Ka. Ilepeanas yacts hubpo3HON 000IOYKHM CTAHOBHTCSA MIPO3PATHOM
H TIPpEBPAIIAETCA B POYOBHIY. ¥ ioga 6—8 Mec KpOBEHOCHBIE COCY-~
Jbl, HAXONAIIMECS B KAMICYIe XPYCTATHKA H CTEKJIOBHIHOM Teje, HC-
Ye340T; PaccachiBacTCs MEMOpPAHA, 3aKPHIBAICILIAs OTBEPCTHE 3padKa
(3pagxopas MeMOpaHa).

BepxHue H HIDKHHE BEKH HaUMHAOT GOPMHpPOBATLCS Ha 3-M Mecs-
Lie BHYTPUYTPOOHOW XW3HU, BHAYANE B BHAE CKIANOK 3KTONECDPMBL
BnuTeauit KOHBIOHKTHBE, B TOM YMCI® W IIOKDBIBAIOLIMIE cIIEpen
POTOBHLIY, HPOUCXOAMT M3 3KTOACpMBL. Clle3HAST XeJie3a pa3sBHBAeTCH
H3 BHIPOCTOB KOHBIOHKTHBAJILHOTO 3NUTeNWS B JIATEPaNbHOM YacTH
topMUpYIOLIETOCE BEPXHETO BEKA.

I'nasHoe s1610K0 ¥y HOBOPOXKASHHOTO OTHOCHTENBHO GOMBINOE, €TO
nepegHe3aqHuil pasMep cocrapaser 17,5 MM, Macca — 2,3 r. K 5 ronam
Macca InmazHoro a6noka ypesHuHBaeTca Ha 70 %, a k 20—25 ronam —
B 3 pa3a no cpaBHEHUIO ¢ HOBOPOXICHHEIM. _

Poroeuita y HOBOPOXACHHOTO OTHOCHUTEIILHO TONCTAaA, KPUBH3-
Ha ¢ B TEYEHUE XUIHH MTOYTH HE MEHAETCA. XPYCTATHK ITOUYTH KPYT-
neii. OcobeHHO OLICTPO pacreT XpyCraluK B TeueHue l-ro ropa
XM3HH, B JAILHEHIIEM TeMITB POCTA €10 CHHXKAIoTeA. Pajyxka Br-
nyknas KIepelH, NMUIMeHTa B Hell Majo, AHaMeTp 3pauka 2,5 MM.
Mo Mepe yBennYeHHA Bo3pacTa pebeHKa TONHIMHA PALyXKU YBEIIH-
YHBACTCS, KOJHYECTBO IIMTMEHTA B HEH Bo3pacraeT, AHaMeTp 3pad-
Xa craHoBUTCA GosbliuM. B Bospacte 40—50 net 3pavox HEMHOIO
CYXHBaeTCH,

PecHuyHOE TENO Y HOBOPOXICHHOrO passuTo cnabo. PocT u aud-
(dhepeHUHPOBKA PECHHYHON MHILLK OCYHIECTBASETCA AOBOJLHO OhI-
CIpO.

" MEIUE IT71a3HOTO A6/10Ka Y HOBOPOXAEHHOTO PA3BUTHE JOCTATOY-
HO XOPOLIIO, KPOME MX CYXOXHIbHOM YyacTH. [T03TOMY IBHKCHHE 11433
BO3MOXHO Cpasy No¢ie pOXIACHNA, OHAKO KOODIMHALIHA 3ITHX JABH-
KEHHI HacTYTIaeT Co 2-TO MecAlla XU3HH pebeHka,

Cre3Has Xenesa y HOBOPOXICHHOIO HMeeT HeGONbIIHE pasMEpH,
BHIBOJAHHE KAHAIBLILL Xeneabl TOHKHE, PYHKUHA cAe300TacACHHA Mo~
SBIISIETCA Ha 2-M Mecslle Xu3HA pebeHka. XKupoBoe Teno rmasHULBI
pa3siTO Ci1abo. Y Mofielt HOXWIOT0 H CTAPYECKOTO BO3PACTA KHPOBOE
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TENO INMa3HHLE YMEHBILIACTCH B pa3sMepax, YacTHIHO arpoUpyercH,
[M1a3Hoe A6N10KO MEHBILE BHCTYIIAET U3 IMasHULIEL

I'naszHad wienb y HOBOPOXACHHOTO Y3Kast, MEAWANbLHBIA YTON Ta3a
3aKpyIVieH. B nasipHeieM IMasHas wethb 6LICTpo yeelmanBaeTes. Y ne-
Tei Ao 14—15 neT oHa MIMpOKast, MOSTOMY I/1a3 KAXeTcs GONBIIHM,
4eM ¥ B3POCIOTO YelOBeKa,

AHOMAIHH PA3BHTHS IN23H0TO 50A0KA. CIIOXXHOE PA3BUTHE INIA3HOTO
s16710Ka MPHBOIHT K TIOARJICHHIO BPOXAEHHHX NedekTos, Yame ApyTHX
BCTPEYACTCSL HENPABWIbHAS KPHBH3HA POTOBHIN WIH XPYCTAIHKA,
BCIEICTBHE 4eTO H300pAKEHHE HA CETYATKE HCKAKAETCS (ACTAIMATHIM),
TIpy HapylueHHBIX MPONOPUHAX ITIAZHOTO ABIOKA MOSRISIOTCS BpOX-
AcHHBIE ON30PYKOCTD (3pHTEIbHAA OCh YATMHEHA) WK JansHO30p-
KOCTS (3pUTeNibHAad och ykopodeHa). Lems B panyxxe (ko106oMa) yalle
GbiBaeT B MepesHEMeIHANEHOM e cerMenTe. OCTATKY BETBEH apTepuu
CTCKAOBHAHOTO TeNa MEIAIOT NIPOXOXIACHHIO CBETA B CTEKNOBHAHOM
Tefe. MIHOrZa BCTpedaeTCd HapylleHHE MPO3PAYHOCTH XPYCTATHKA
(BpoXZeHHast Kartapakra). Hemopaseurhe BEHO3HOTO CHHYCa CKIIEPRI
(IIEMMOEB KaHaJT) WIM NIPOCTPAHCTB PaKyXHO-POFOBUIHOTO yraa (Gou-
TAHOBEIX NPOCTPAHCTB) BH3HIBAET BPOXICHHYIO LIAYKOMY.

Bonpocwe ANA NMOBTOPEHHSN M CAMOKOHTpOIA:

1. Tlepeunciiarte opraHs 4yBCTB, naiiTe KAXIOMY H3 HUX GYHKUHOHANE-
HYIO XapaKTepHCTUKY,

2. PaccKaxHTe 0 CTPOEHIH 0BONOYEK rTa3HOTO I6H0KA.

3. Ha3soBnTe CTPYKTYPHI, OTHOCAIINECS K TIPO3PAYHBIM cpedaM Iiasa.

4. TiepeancauTe Opradbl, KOTOPHE OTHOCATCA K BCTIOMOTATEIbHBIM ANMa-
pataM riasa. KakHe OyHKUHH BRINOMHAET KAXALA U3 BCIOMOTATeABHEIX Op-
raHoB rna3za?

5. PacckaxmTe 0 CTPOCHHH U QYHKIIMAX AKKOMOTBLHOHHOTO anapara rnasa.

6. OnummuTe NpoBoASIUKH MyTH 3PUTENBHOTO AHAIM3ATOPA OT PELETITO-
POB, BOCTIPHHHMANOINWX CBET, 1O KOpPH GONBILONO MO3Fa.

7. Pacckaxarre 06 aJanTalnu I1a3a K CBETY H O IBETOBOM 3pEeHUH.

OPTAHEI CIIYXA U PABHOBECHA
(IPEJABEPHO-YJIUTKOBBIN OPTAH)

Opraubl ciyXa ¥ PaBHOBECHS!, BEITOFHSIOLME PasHbIE PyHKIEMH,
OOBEMNHEHDI B CILOXHYIO chcTeMy (puc. 108).

Oprar paBHOBeCHS HAXOAUTCA BHYTPH KaMEHHCTOH YacTu (npa-
MM/TB) BUCOYHOI KOCTH H HTPAeT BaXHYI0 POJb B OPHEHTALIMM YejI0-
BEKa B NPOCTPAHCTRE.
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Puc. 108. [IpenapepHO-yNHTKOBLIA Oprau:
1 — yurHas pakoBHHaA; 2 — HapyKHBIH cIyxoBoil mpoxon; 3 — GapabaHHas
HepenoHka; 4 — GapabaHHasA MOAOCTE; 5 — MOJIOTOYEK; 6 — HAKOBANBHA, T —
CTpeMs; 8 — MONYKPYXHMe NPOTOKM; 9 — mpeansepue; 10 — ynurka; 11 —
NPSIRBEPHO-YAHTKOBRIA Hepp; {2 — cayxosas TpyDa

Opran cayxa

Opras cayxa BOCIpHHHMAET 3BYKOBbI€ CHTHANBI 1 COCTOMT H3 TpeX
gacTeil: HapyXKHOro, CpeHETo ¥ BHYTPeHHETO yXa, CpelrHee H BHYTpEH-
HEE YyXO pacloNoXeHH B IIMpaMULe BUCOYHOH KOCTH, HAPYXHOE — BHE
ee (cM. puc, 108),

K napyxcuomy yxy OTHOCAT YLIHYIO PAKOBUHY W HAPYXHBINA CAYXO-
BOH TIpOXOA. Viunan paxoeuna yNaBIMB3aeT 3BYKH W HaTIPaRIsAeT MX B
HApPYXHBEIN CIyxoBo#H npoxod. TfocTpoeHa oHAa M3 MOXPHITOTO KOXeEH
IMACTUYECKOTO XpaIna. Hapywcusili cayxosoi npoxod npeacrasiser coboii
U3OIHYTYIO TPYOKY, CHapyXH — XpAIEBYIO, a B ray0HHe — KOCTHYIO.
JUtiHa HapyXHOro ¢IYXOBOrO TpOXola Y B3pOCIONO YedoBeKa OKOMIO
35 MM, a sMamerp npoceeta 6—9 MM. Koxka Hapy:KHOIO CIIYXOBOTO Ipo-
Xolla MOKPLITA TOHKAMH PEAKHMU BOIocKaMi. B mpoceere clyxoBoTro
[POX0a OTKPBIBAIYICH NPOTOKH XeNe3, BHpabaThiBAIOLINX CBocobpas-
HHI cexper — YILHyYIO cepy. V1 BONOCKH, M YIIHAA cepa BLITOJHAIOT
3aLUATHYIO DYHKIHWIO — MPEIOXPAHAIOT CIIYXOBOM MPOXOHA OT IPOHUK-
HOBCHHA B HETO TIBUIH, HACEKOMbIX, MHKPOOPTAHH3MOB,
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B riybuHe HAPYXHOTO GIYXOBOTO HPOXOAR, HA TPAHMIE £T0 CO CPea-
HYM YXOM, HAXONUTCH TOHKAS YNpyras Oapabanuas nepenowka, io-
KPHITas CHAPYXH HCTOHUeHHOH Koxell. MaHyTpH, co cTopoHH Gapa-
GaHHOIt MomocTH cpegHero yxa, GapaGaHHasa NepenmoHKa IMOKPEHITA
cu3UcToil o6oaoukoii. BapabGanHad mepenoHKa OpH A¢HCTBHH HAa Hee
3BYKOBHIX BOJIH KoJefnercd, ee KoneGaTeAbBHBIC RBIDKCHHA MIEPEIalOT-
€A Ha CNYXOBLIE KOCTOYKH CPEOHErO yXa, a Uepe3 HUX — BO BHYTPEH-
Hee yXO, Ile 3TH KoAcOaHHsA BOCTIPHHMMAIOTCA COOTBETCTBYIOLIMMM
peLenTopaMu.

Cpednee yxo pacno/aracTcs BHYTPH KAMECHHCTOM YacTH BHCOYHOMN

' KOCTH, B e¢ nupaMuae. OHo coCTOMT M3 GapabaHHOM MONOCTH K Cy-

XOBOH TPYORI, COCTHHAIOWICH 3TY CIAYXOBYIO TIONOCTE ¢ MIOTKOMH.

Bapabannas nosocms NEXUT MEXAY HAPYXHBIM CIYXOBRIM IIPOX0-
Aam (OapalaHHO¥ NepenOHKOH) H BHYTpeHHHM yxoM. [lo ¢opue Ga-
pabaHHas NOJOCTL NPEACTARNIACT COO0H BREICTIIAHHYIO CIMIRCTOH 000~
JIOYKOH IeNb, KOTOPYID CPABHHUBAKOT ¢ MOCTABICHHBIM Ha pebpo
OyoHOM. B 6apabaHHOl NONOCTH PACTIONATAIOTCH TPH NOABHKHEIE MM~
HHMATIOPHAIC CAYXOSbe KOCMOUKY, MOIOTOMEK, HAKOBAMBHS M CTPEMA.
Monorouek cpanieH ¢ GapabGaHHOH MepenoHKoH H MOABHAXHO COSH-
HeH ¢ HakoBankHeil. CTpeMst NOABMXHO COSJHHEHO ¢ HAKOBAIBHEH N
OBAJIBHBM OKHOM, OTICIAIOLIMM GapaGaHHy10 NOOCTE OT MPEIRBEPHA
BHYTpEHHETO yXa. CNyXOBLIe KOCTOMKH COSAMHEHB] 04Ha C ApYToil NpH
TIOMOLLH MOABIKHBIX cycTaBoB. KoneGawna GapabaHHOM TIepelrOHKH
Yyepes MONOTOYEK MEPEAaloTCA HAKOBaJlbHE, & OT Hee CTPEMEHHN, KO-
TOpPOE YEpe3 OBANBHOE OKHO K0IeGIeT KHIKOCTD B MONOCTAX BHYTPCH-
Hero yxa (pyc. 109).

Hanpsxenue 0apaGaHAoH NepenoHKH H JaBIeHHe CTpeMeHH Ha
OBAIBHOS OKHO B MCAMANBHOH cTeHKe OapabaHHOMN ITOJIOCTH peryin-
pPyerca ABYMA MAICHbKMMH MBIIILAMM, OJHA H3 KOTOPHIX IIPHKPEIUIA-
e1¢a K MOJNIOTOUKY, Apyragd — K CTPEMEHH.

Cayxoean mpyba (eBCTaXHeBa) coenuHsAeT OapabaHHYIO TIONOCTE C
roTkoi. U3HyTpH ciyxoeas TpyDa BHCTIAHA CAMZHCTON 000I0IKOM.,
JUnuHa cayxXoBoil TpyOht 35 MM, IIRPHHA — 2 MM, 3HAYEHHE CNYXOBOM
Tpy6rL oueHb Benuko. Iloctymaromyii no Tpybe us otk B Hapaban-
HYIO [IOJOCTE BO3AYX YPABHOBCIIHBACT JABNICHHES BO3AYXA HA Dapabax-
HYI0 MIEPSHOHKY CO CTOPOHEI HAPYXHOTO CHYXOBOro Impoxoga. Tak,
HalpUMep, TIPH BIIETe CAMOJIETA HIH €10 CHUXEHHH Pe3KO MeHAeTCH
OaBlicHHe BO3XyXa Ha GapaGaHHy0 NEPEeHOHKY, UTO NpPOSIBIAETCS B
«3aKTAINBaHHH YilIcit». [NoTaTeNbHBE ABKCHHSA, TIPH KOTOPBIX CIIY-
XoBas TpyDa pacTArMBacTCA M BO3NYX AKTHBHEE IIOCTYIIACT B CPSAHES
YXO, YCTPAHAIOT STH HETIPHATHEIC OLYIEHHA.

Brympennee yxo pacionoxeHo B IHpaMHAE BHCOYHOH KOCTH MEXK-
oy OapabGaHHON TIOJNOCTBIO H BHYTPEHHMM CAYXOBBIM NpoxoaoM. Bo
BHYTPCHHEM YX€ HAXOIATCA 3BYKOBOCIIPHHHMAIOIIHMY annapar M Bec-
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Puc. 109, PacnpocrpaHenne 3ByKOBOH BONHH B HAPYXKHOM, CpeIHEM
¥ BHYTPEHHEM yX€ (NOKa3aHO CTPENKAMH):
1 — GapaGaHHad TTepeNoOHKA; 2 — MONOTOYEK; 3 — HAKOBANLHA; 4 — CTPeMs;
5 — Kpyrnoe oTeepeTie; 6 —~ GapaGaHHad necTHMLA;, 7 — YIUTKOBHI NPOTOK;
8 — necTHHUa npeagBepHs

THOYMApHHI anrapar. Y BHYTPEHHETO yXa BHIENSIOT Kocmuvill Aabu-
punm — CHCTEMY KOCTHBIX TIOJIOCTEH H nepenonvamoiii sabupunm, Ha-
XOISILIMICS B KOCTHBIX ITOJOCTAX M BOBTOpAIoNii mx Gopmebl. CTeHKH
KAHAJIOB TMEPENOHYATOrO JAOUPHHTA IIOCTPOSHH K3 COCAHHHTENBHOMH
TKaHW. BHYTpY KaHaIOB (NOJNOCTEl) mepernoHYaToro A20UpHHTA Ha-
XOONTCA XNIKOCTh, MTOJYYHBIHIAA HaspaHue 3HI0MMMbbI. KNIKocTh,
OMBIBAIOITY) TTEPEMOHYATHI JJaONPHHT CHAPYXH M pacToIaraomyK-
CA B Y3KOM NPOCTPAHCTBE MEXKAY CTEHKAMH KOCTHOTO M [IEPEMOHYATO-
FO MaGMPHHTOB, HA3HBAIOT MMepHauMpoll. ¥ KocTHOro J1abMpHHTA, a
TaKXe ¥ PACIIONIOXEHHOrO BHYTPH €T0 IepenoHYaTOro I20HpHHTA Bhi-
JNEMSIOT TPH OTHENA: YIHTKY, TIOAYKPYXKHEE KAaHAIB U IpeliBepHe.
YNuTKA OPHHAINEKHT TOABKO 3BYKOBOCIIPHHHMAIOIICMY anrapaTty
(oprany cayxa). ITonykpyXHbi¢ KaHAIK SIBASIOTCS HACTHIO TONBKO BEC-
TUGyAApHOro anmapara. Ilpeazsepue, Haxomalleecsa MeXIy YIUTKOR
CTiepeH M TMTONYKPYXHBIMH KAHAIAMU C3aIH, OTHOCHATCH K OpraHy CciyXa
H OPTaHy PaBHOBECHS, ¢ KOTOPHMH OHO aHATOMMYECKH CBSI3AHO.
Kocmuoe npeddeepue, obpasyolliee CPEAHIOK 4YacTb JaOHPHHTa
BHYTPEHHETO YXa, HMEeT B NaTepanbHOl €10 CTEHKE ABA OTBEPCTHA,
JBa OKHA: OBaNbHOE ¥ Kpyrioe. O0a 3THX OKHA cOOOmAIOT KOCTHOS
npeansepue ¢ GapabGaHHON NOMOCTHIC cpemHEero yXxa. OBaIbHOS OKHO
3aKpHITO OCHOBAHWEM CTPEMEHH, a KpPyIIoe — iIOABHXHON 3/1acTHY-
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Holl COeOUHHTEABHOTKAHHOS TUIACTHHKOM — BTOpHUHOif GapabGaHHO#
HAEePEIIOHKOI.

Yaumxa, B KoTOpOil HAXODHTCA 3BYKOBOCIIPHHHMAKILHI ariapar,
10 (popMe HAITOMHHAET PeUHYIO YIIATKY. OHa pencTapngeT coOoH CI-
PAIFHO H30THYTHIIT KOCTHBIH KaHai, obpasyomnii 2,5 3aBHTKA BOKPYT
cproeil ocu, OcHOBaHME YINTKR O6panieHo K BHYTPSHHEMY CIYXOBOMY
Tpoxoay. BHYTPH H30THYTOIO KOCTHOIO KAHANIA YIIHTKH TIPOXOANT Te-
PENOHYATHI YIATKOBHE MPOTOK, TAKXEe 00pasylomutt 2,5 3aBHTKA H
cogepxaiieit 3agonuMdy. YIMTKOBEIH MIPoTOK HMeeT TpH cTeHkH. Ha-
PYXHas CTeHKA KOCTHASI, OHA ARIACTCH TAKKE HAPYXKHOU CTeHKOM
KOCTHOFO KaHana yauwrkd. Jige Apyrue cTeHKH 00paloBaHkl CoeIHHN-
TeALHOTKAHHBIMH TUTACTHHKAMH — MeMOpaHaMH. DTH 1Be McMOpaHH
HOYT OT CEpPeOMHBI VAHTKHM, OT €¢ KOCTHOIO CTEPXHA, K HapyXHOit
CTeHKe KOCTHOIO KaHala, KOTOPEI OHM AeJIAT Ha TPH Y3KHX CITHpaib-
HO M30THYTHX KAHAa: BepXHH, cpenHuit M HIDkHuY, CpeaHHil KaHan
ABNACTCH YIHTKOBHM IMPOTOKOM, BEPXHHIT — HA3LIBAGTCA NECTHHLCH
npezapepusa (BecTHOYAAPHON NecTHMIe), HkHME — OapabaHHOM
nectHMueil. M snecTHHnA nipenasepua, n 6apabaHHaA JeCTHUUA 3a-
nonxneHH nepuwianMdpoil. JlectHHIa npeagsepna GepeT HAYAAO BO3JIE
OBAJIBHOTO OKHA, 3aTEM CIIHPAJIBHO IICPEXONHT OO BEPIIMHH VJIHT-
KH, TI¢ 4¢pe3 OTBEPCTHE NEPeX0OanT B OapabaHHYIO AecTHHILY. bapa-
OaHHAA NECTHMIA, TAKXKS CIHPANBGHO H3TAOAACE 3AKAHYHBACTCH Y
KPYTTIIOTO OTBEPCTHA, 3aKPHTOrO JIACTHHHOH BTOPHYHOH OapabaH-
HO# [ePEeTIOHKOMH.

BHYyTpH 3aTIOAHeHHOTO SHAMMGDON YIRTKOBOTO MIPOTOKA, HA €10
OCHOBHOH MeMOpaHe, rpaHMYAllSi ¢ OapabaHHON AecTHHLEH, pac-
TOJaraeTcsl 3BYKOBOCHPHHHMAIONNWIL anmapar — crupadsiuiti (Kop-
muee) oprai. Koptues opraH COCTOHT H3 3—4 pAIOB pelleNTOPHHIH
KHETOK, o0llee YHCIO XOTOopHX JocTuraer 24 000. Kaxpaa petienTop-
Has kJeTKa KMeeT oT 30 mo 120 TOHKMX BOJIOCKOB — MHKPOBOPCH-
HOK, KOTOpBIe ¢BOGONHO 3aKaHYHBaWTCA B sHAoAuMGpe. Hax sonoc-
KOBBIMH KJIETKaMM Ha BCeM INPOTAXEHMH YJINTKOBOTO NPOTOKa
pacoioXeHa ITOABHXKHAA MOKpoBHas McMOpaHa, CRODOIHBIA Kpail
KOTOpo#i o0pallicH BHYTPh NIPOTCKA, APYIOil Kpail MpHKpEIIcH K
OCHOBHOI1 MeMbpaHe.

BocnpusTae 3ByKa

3ByK, OpeAcTaBAgiomMi coboil xoneGaHusg Bo3ayXa, B BUAC BO3-
JYUIHBIX BOJMH TonNajaeT 4epe3 YIIHYIO PAKOBHHY B HAPYXHEINA cay-
XOBO# HIPpOX0A M AelcTByeT Ha GapabaHHYIO ITepemoHKyY. CHila 3ByKa
3aBMCUT OT aMILTMTYAL XoneGaHWil 3BYKOBBIX BOMH, KOTOPLIE BOC-
npHHKHMawTCE GapabaHHOIM nepenoHKoil. 3ByK GyneT BOCIPHHHMATD-
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Csl TEM CHIIbHEE, YyeM CoJblle BelTHYHHA KONeOAHNIA 3BYKOBBIX BOMH H
OapabaHHO# MepPermoHKH.

Bricota 3ByKa 3aBHCHT OT 4acTOTHI KouieGaHH it 3BYKOBBIX BO/IH. bosb-
wad yacToTa XolneGaHiuil B eAHHWLY BpeMeHH OyIeT BoCIpHHAMATLCA
OpraHoM cjiyxa B BMIe 6omnee BEICOKHX TOHOB (TOHKHWE, BHICOKNE 3BY-
KH). MeHbuIas yacToTa KojaeGaHMi 3BYKOBBEX BOJIH BOCITPHHUMAETCA
OPraHOM C/IyXa B BHAS HH3KUX TOHOB (0acHcThie, TpyGnie 3BYKH), He-
JIOBEYECKOE YXO BOCIIPHHHMAET 3BYKH B 3HAUMTEIBHLIX MPeacnax; or
16 mo 20 000 xonebamil 3BYKOBHIX BOAH B 1 C.

¥ cTapelx Jiogeit yxo cnocobAo BOCHPBHMMATE He Oonee 15 000—
13 000 xonebanmii B 1 c. YeM cTaplle 4YeNIoBeK, TeM MEHBINE Koneba-
HHi# 3BYKOBRIX BOJNH VI2BIMBAET €0 yXO.

Konebanug GapabaHHOH! HepemoHKH IIEPeaIOTCs CIyXOBbIM KOCTOY-
KaM, ABWXEHHS KOTOPHX BH3HBAKT BHOPALMIO OCHOBAHHS CTPEMEHH,
3aKPhIBAIOLLETO OBANLHOS OKHO. JIBMXeHIHA OCHOBaHMA CTPEMEHH OBATb-
HOTro OKHA KoueOmoT nepunuMdy B nectHULe Mpeaasepus 1 GapaGaH-
Ho# nectHune. KoneGaHua nepiiiMQR MiepenatoTes SHA0AUMOeE B VITUT-
xoBoM MpoToke (cM. pHe. 109). TTpu IBHXKEHHAX OCHOBHOI MeMOpaHbl H
SHEOTUMQBI TOKPOBHAA McMOpaHa BHYTPH YIMTKOBOTO MPOTOKA € OIl-
pedeneHHO CHoi M YacToTol KacaeTcd MHKPOBOPCHHOK pelernTop-
HHIX KNETOK, KOTOPEIE IPHXOAAT B COCTOAHANE BO3DYXACHHS — BO3IHHM-
KaeT pelenTopHbA noTeHuHan (HepBHHH HMITYARC).

IIposonsamnit OYTH CAYXOBOTO AHANH3ATOPA

CrnyxoBoii HepBHBIM HMIOYALC ¢ PEUENTOPHBIX KACTOK NEpeaacTes
CAEAYIOWHUM HEPBHEIM KIETKAM, NEXAILHM B CIIHPAILHOM Y3 YIUT-
KH, YbH aKCOHEL 0GpasyioT ciyxoBoii Heps. [danee HMMynbeH ne BO-
JIOKHAM YAMTKOBOI'O HEPBA IIOCTYIAIOT B MO3T, K JOPCabHOMY W BEH-
TPaNsHOMY AApaM, PACTIONOXKECHHBIM B MOCTY. AKCOHBl KNE€TOK 9THX
SIep HATPaBNATCA K NOTKOPKOBBIM CNYXOBbIM LUEHTpaM, B KOTOPLIX
CIIYXOBHE HMITYIbCH BOCTIPMHHMAIOTCA ogco3HaTeabHo. [logkopko-
BBIMH LIEHTPAMHU CAYXa ABIAIOTCA HHXKHHE XOIMMKH CPEHErO MO3Ta M
MeAHANbHBIE KICTOYHEIE Tea MeTaTanaMyca (3a0yropba) IpoMexy-
TOMHOrO M03ra. OCO3HAHHLIE BOCOPHATHA 3BYKOB, BLICILHIA KX aHAK3
¥ CHHTE3 TIPOUCXONAT B XOPKOBOM LIEHTPE CAYXOBOrC aHAIM3aTOpa,
KOTOPKI HAXOOUTCA B KOPe BepXHeH BHCOYHOH U3BWIWHBI, B [IPOEK-
LHOHHEBIX Nos1sX 41 n 42,

Cnyxopas kKopa ocyiecteinser o6paborky uHbOpManuH: AHATU3
3BYKOBBIX CHTHANOB, An(pepeHIIHPOBKY 3BYKOB. B Kope dhopMupyior-
CA KOMILIEKCHBIC NPEOCTABICHUS © 3BYKOBBIX CHTHanax, ITOCTYIaK-
wux B 06a yxa pasgelbHO, a TAKXKE OHA OTBEUACT 3a TPOCTPaHCTBEH-
HYIO JIOKANH3ALNIO 3BYKOBLIX CHIHAJOB.
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HepEeHBIe HMAYIBCH, NOCTYNAIOIAE T10 MPOBOIAILEMY [TYTH CIYXO-
BOTO AHANM3ATOpPa B HHXKHWE OYTODKH 4YeTBEPOXOJIMMA, MEPEAaOTCs
Ha OIHH 43 SKCTPAMPaMHAHbIX MPOBOIALIHX MYTEH — ROKDbILEHHO-
cnurHomo320e0i nyms, HepBHEIe UMNIYABCE [0 3TOMY ITPOBOLALIEMY
IIVTH HANpasAgIOTCA K JABUTATEAbHLIM SAPaM TIEPEIHUX POTOB CIIHMH-
HOIO MO3T4, a Ye€pe3 HUX K CKCETHBIM MBINILIAM.

Ilpy y9acTUH MOKPLILEYHO-CITHHHOMO3IOBOIO ITyTH 3aMBIKAaeTCA
cloxnaga pednexTopHas Byra, o KOTOpOH HepBHBIE HMIIYNLCHI BbI-
SHBAOT COKPALUSHHES CKSETHRLIX MBI B OTBET HA T¢ HJIH HHbIEC 3BY-
KOBblE CHTHANBL (CTOPOXeBoil, 00opoHHTebHBE peduiekcEl).

Opran pasHoBecHA (BecTHOYIAPHBH annapart)

BecTayaapubiii ANNAPAT BLINOJAHACT (PYHKIHH BOCIIPUATHA NOJO-
XEeHHS Tejia B TIPOCTPAaHCTRE, COXpaHeHWA paBHoBecHA. T1pu noboM
H3MEHEHUH ONOXKeHUI Tena (TOMOBH) pPasApaxaloTcs pPEeUenTOphI
pecTROYMIpHOTO anmnapata. UMIynbcH mepesaweTcst B MO3T, H3 KOTO-
POro K COOTBOTCTBYIOIIMM MBIIILAM IIOCTYIAIOT CHTHANBI ¢ IIEJIbIO
KOPPEKLHY NMOTOXKEHHS TENA H JBHXCHHIA,

BecTHGYISIpHBII aNmapaT COCTONT U3 ABYX 4acTeil: npeddeepus n
ROAYKPYNCHBIX npontokoe (Kawaaee). B KOCTHOM NpenxBepHH HAXOISITCH
JBa PacIUHPEHWS NEPEnoHYATOro JaGHPHHTA, ITO IJLTHIITHYECKHIH
Melnrouek (MaTtouka) u ceprdecknit Memmouek. Cghepureckuii Meuwo-
yex JICKHAT OMAXe K YIUTKE, PH BOMOLLH COSOMHSIOLIETo IMPOTOKa
OH COODLIAETCH ¢ MEPENOHYATHIM VIWTKOBBIM NPOTOKOM. B aaaunmu-
geckuli mewovex (mamouxy) OTKPBHIBAIOTCA OTBEPCTHA TPeX TEperoH-
YATHX MOJEYKPYKHBIX MPOTOKOR — MEPEIHETO, 3AAHETO U JIaTepaJbHO~
1O, OPHEHTHEPOBAHHBIX B TPEX B3aHMHO NEPIICHIMKYIIPHLIX TIOCKOCTX,
Nepennwmit, wiu BepxHHE, MONYKPYXHEI IIPOTOK JEXHUT MO ($HpoH-
TANBHON IMIOCKOCTH, 3aJHHH ~~ B CArMTTAJIBHOM NNOCKOCTH, jare-
panbHHIH (HAPYXKHHBH) — B TOPU3OHTATBHOH NiockecTH. OQHH KOHEL
KaXIoTo NMPOTOKa pacuikpeH, obpazyer ammyny. Ha BHyrpeHRe# no-
BEPXHOCTH C(HepHIECKOTO H IMTHITHYSCKOTO MELIOYKOB, 3 TAKKE aM-
1IyA MONYKPYXHHX NPOTOKOB UMEIOTCS YYACTKH, CONEPXKalHe YyB-
CTBHTEABHBIE BOJOCOBLE KNETKH, KOTOPEIE BOCNPUHUMAIOT NONOKEHHE
TeJia B MIPOCTPAHCTBE M HAPYIUEHUS] paBHOBSCHS.

Y S/UIMNTHYECKOTO ¥ C(epHyYecKOro MEUIOUKOB pPACIOnaracrcs
CJIOXHO YCTPOSHHEBIH Tak HA3biBaeMBI CTONWTOBRIN ammapart, [0y-
JYHBLINE HasBaHMe IsITeH. [ATHA MELIOUKOB COCTOAT W3 CKOIEHHH
YYBCTBHTENBHBIX BOJIOCKOBBIX KNeToK. Ha MoBepXHOCTH 3THX 4yBCTBH-
TENBHRIX KJIETOK, MMELINX BOMOCKH, PacONaTaeTcsd CTYACHHCTaA
OTOJHMTOBAsE MeMOpaHa, B KOTOPOit HAXOMATCH KPUCTALIL] YINIEKHCITO-
TO KAJBIHA — OTOMMTEI, WIH CTATONUTHL. BOonOCKH peuenTOPHLIX Kne-
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TOK MOTPYXESHBL B OTOJHMTOBYID MeMOpaHy. B aMmyiax noaykpyXHBIX
MPOTOKOB PSLUCATOPHEIC BOJIOCKOBRIC KASTKH pacmonaralorcd Ha sep-
MUHAX CKIAN0K, B 1O/IlEe aAMOYISIpHEIX rpefeuikos. Ha BONOCKOBRIX
KIeTKax rpefeiliKOB pacIioNaraeTcs XeaTHHONOoAoO b npo3paaHill
KYIION, KOTOPELE 110 ero dopMe CPaBHMBAIOT C KOJIOKOJIOM, TOJILKO
He HMeIOWNM toNtocTH. Y namua mewmouros, W zpebewrxn annys Noay-
KPYXHRIX IPOTOKOB ABAAIOTCA CTPYKTYPAMH, TI¢ YYBCTBHTENBHEIC pe-
HeNTOPHBIE BOJIOCKOBBIE KIETKH OUYEHb UYTKO PEarupylorT Ha mobhHe
H3MEHEHHA TONOXEHUA TONIOBH (M Tejia) B IpocTpaHcTRe. [1pH mio-
OBIX H3MEHEHHAX NMOJIOKEHUA NO/IOBH PELIEITTOPHBIE BOJIOCKOBBIE KIIETKH
YIABTHBAIOT H3MECHECHHUA COCTOAHMS WIH IBHXEHUSR CTYACHHCTOH OTO-
JIUTOBOI MeMOpaHEI C €€ OTOMHTAMH ¥ NATCH MEILIOYKOB HIH XeJIaTH-
HOMOAOOHOrO KyIoJia y aMIEyJIAPHBIX rpebeixoB. [1pu motoMm nogob-
HOM BO3ACHCTBHM Ha pCLENTOPHHE BONOCKOBME KIETKH B HHX
BO3HHKAeT HEPBHBII HMITYJIEC,

IIposoasmuii myTe BecTAGYIAPHOTO AHAAHIATOPA
(opramp pABHOBECHA)

Yyecmeumenvitvte 6040cK08IE KACMKY NANMEH BOCTIPUHAMAIOT IHHEH-
Hble YCKOPEHHA, 36MHOS IIPHTSIXEHAS, BAHOpannoHHBIe koneOanwd. [Ipu
TIPMBLITHOM HOPMATBHOM HOJIOXSHWH TOAOBEL OTOMMTH OABST Ha Of1-
PpeneRcHHBIC BONOCKOBBIC KIETKA. [IpM H3MCHEHHH MOMOXCHHA OTOAH-
TH OKA3HBAIOT JARACHUC HA APYIAC PELENTOPHEIC KACTKH, BOSHHUKAIOT
HOBEIC HEPBHRLIE MMITYAECH, KOTOPHiE® NIOCTYITAIOT B MO3I, B LIEHTPATb-
Hble OTZeNkI BeCTHOYIAPHOIO AHATHM3ATOPA H CHTHANM3UPYIOT O Hapy-
MeHUH MPUBEIMHONO AT YeJOBeKA PABHOBECHS.

Hyscmeumenvuvie 60A0CKOSHIE KACMKH 6 GMNYAAPHBIX 2pedeKax TeHe-
PHPYIOT HePBHEIH UMHYJIBC IPH Pa3IHYHEIX BpalllaTeJAbHBIX JBHXCHH~
AX rolIOBH. YyBCTBHTENILHEIE KIIETKY BO30YXIAIOTCA NPH JBHDKCHHIX
SHAOJHM(H, HaxoasAlelkca B IEPEHNOHYATHX IOIYKPYXHBIX KIalaHax.
TTocKONBKY NONYKPYXHBIE IIPOTOKH OPHEHTUPOBAHHM B TPeX B3aHMHO
MePIIEHAMKYAPHBIX IUIOCKOCTAX, TO JII0G0M MOBOPOT roJIOBH 00s3a-
TeJIbHO MPHBEAET B ABIKCHHE YHA0MAM)Y B TOM HJIH HHOM ApPOTOKeE,
H ¢¢ HHEPILHOHHOE HABNICHHE BO3OYIHT pellCIITOpPHEE KICTKH. Bos-
HHUKIlEE B PSHENTOPHNX BOMOCKOBBIX KNETKAaX MATSH H aMITYASPHEX
rpebemkoB BO3OYXACHNE NEPEAACTCS HEPBHBIM KJICTKAM IpPEAXBEp-
HOTO yana, JIEXAILNECTO Ha JHE BHYTPEHHETO CIYXOBOTO CIyXOBOTO 1PO-
X0Ja. AKCHHBI 3THX KJIETOK 06pa3vioT NIPeIBEPHYIO 9ACTE IpeuBep-
HO-yMTKOBOTO Hepia (VI napa depenHbIX HepBOE), KOTOPHIif BHXOIUT
BMeCTe ¢ YJIMTKOBOH YacTRIO yepe3 BHYTpPeHHHII cJyXoBoit mpoxon B
MIONIOCTE Yepena. BolokHa HepBa BXOAAT B BELIECTBO MO3ra ¥ MOIXORAT
K BeCTHOYIADHHM SIApaM, pPacrooXeHHHM B OGiacTH BecTHOYAAp-
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HOTO MONd B AHE pOMGOBHAHOH AMKH. AKCOHEI KIIETOK BECTHOYILIDHBIX
AAep MOVT K sjpaM lIaTpa MO3XedKa 9epe3 ero HUXHIOIK HOXKY, K
CIIHHHOMY MO3TY, 2 TAKXKE B COCTABS AOPCATLHOTO MPOJOABHOTO Ty~
Ka CTBOJA TOJIOBHOTO MO3ra. OT KNETOK BecTHOYAAPHBIX sSAEP YacTh
BOJIOKOH, MEPeKpeUiNBasch, HAST B TAIAMYC, OTKYIA HMIYJIBCHI Ha-
MIPaBIAIOTCA K KOPE TEMEHHOM M BECOUHON JoJelt (KOPKOBEIE HEHTP
CTATOKHHETHYECKOTO aHATH3aT10pa). B OTBET Ha BO30YXKEEHWE BeCTHOY-
JAPHBIX PeleNTOPOR BOIHHUKAIOT PedUIeKTOPHEIE PEAKUHH € YIACTHEM
MPOBOASLLETO NPEIBEPHO-CITHHHOMO3TOBOIO TYTH, COCOMHSIONIETO
BeCTHOYNAPHHE A0pa B CTBONE TOMOBHOTO MO3ra ¢ NMEPEFHHMM POFa-
MH CIMHHONO Mo3Ta. HepBHEIE MMITVIBCH, TIOCTYTIAIONINE B CIIMHHOMN
MO3C H K ABHratTeibHBIM SIApaM YepeITHBIX HepBOB, peduIeKTOpHO M3~
MEHAOT TOHYC MBIl Jd coxpaHeHWsi H BOCCTRHOBNEHUS paBHOBE-
CHA B HEOOXOIMMOM HaNpaBISHHH H3MEHACTCA MOJIOXKEH e TOJOBEL U
BCETO Tena.

H3eecTHO, 410 TpH NMOBpeXACHHH BeCTUOYIApPHOrO anmnaparta
MOSBJIAETCA [ONOBOKPYXKEHHE, YENOBEK TepsaeT paBHOBecHe. [IoBhILLIEH-
Hasl BO30YIWMOCTD 4YBCTBHTENBHBIX KIETOK BeCTUOYIAPHOrO armiapa-
Ta BHABIBACT CHMITOMBl MOPCKOH OONE3HM M JpyrHe paccTpoiicTea.

Pa3saTHe H BO3PACTHBbIE OCOOCHHOCTH OPraHa Ciyxa
H PaBHOBECHS

OpraH cayxa ¥ paBHOBECHS] HAUMHAET PASBUBATLCA JOBOJABHO PaHO.
3a4aToxk meperoHvYaToro JaGHpWHTA MosiRiasieTcd Ha 3-i Henmene
BHYTPHYTPOOHOH XU3HH B BHAE YTO/IUEHUS SKTONEPMBI Ha MOBEPXHO-
CTH IOJIOBHOTO KOH11a 3apoJbiina o 60KaM OF HepBHOI rulacTUHKH. Ha
4-if "edene 3KTOAEpManbHAA INMACTHHKA Tipornbaercs, obpasyer ciy-
XOBYIO IMKY, NIPEBPANIAIOIYIOCH B CyXOBOif My3bipex. B nansHeiimem
3TOT My3bipeK 000CcOMISIETCA OF SKTOAESPMEL M NTOTPYXKAETCA FIOHN, IKTO-
JAepMaTbHBIH MOKpoB (6-s1 Hegen). Ilyrem cnoxHoi muddepeHITIPOB-
KH H3 CIYXOBOTO My3hIpBKa GopMHPYIOTCA TPH NMOTYOKPYXHHX HPO-
TOK3, MaTouyka ¥ Meimodek. B xaxmoM oGpa3oBaHHH pajlBMBacICA
CMIENHAM3HPOBAHHEIH YUACTOK: rpefeiilKl B IOIYKPYXHBIX [IPOTOKAX,
B MaToOYKe H MEIIOYKE — NATHA, CONEPXKALUUE TYBCTBUTENBHBIC KICTKH
Hetiposmuremma. M3 nepenHelt 4acTH Ny3bIpeKa MyTEM €T0 YIJTHHEHHA W
CTTMPANIEBUIHOIO CBEPTHIBAHKA 00pasyeTcs yARTKOBbIH MpoTok. Ha 3-m
Mecsie IMOpHOreHe3a NepenoHYaTHIi TaGHPHHT B OCHOBHOM chopMu~
poBaH. B 310 BpeMa HauHHaeT (OPMHPOBATECH 3BYKOBOCTIDHHUMAIOLINI
annapat — cIMpaibHELA (XOpTHEB) OpraH. M3 yToMleHMA SMUTeTHA
YAMTKOBOTO TIPOTOKa 00pa3yerca MOKpOBHAs MeMOpaHa, nea KoTopoi
JuddepeHUMPYIOTCA HEHPOSIMTEMABHEIE (BOIOCKOBBIE) CEHCOPHEIS
xieTkd. K 6-My Mecaly CTpo¢HMe CIMPAIbHOTO OpraHa TIOCTEIEHHO
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ycnoxngercs. C uyBCTBHTE/IBHBIMY KITETKAMH FIATEH M rpebenrkos, a
TAKKE CO CIIMPAILHEIM OPTaHOM COSAMHSIIONCH Pa3BeTRACHHA nepnde-
prgeckoit yacti VIII napH SepenHbix HepBoB. OIHOBPEMEHHO ¢ PasBU-
THEM TIePEIIOHYATOTO JTaOHPUHTA BOKDYT HEro KOHHEHTPHPYETCH Me-
3eHXHMMa (CNYXOBas Kamcy/a), KOTopad 3aTeM IpPeBpallaeTCs B XPIIIL,
Mexiy XpAlIoM H JaOHPHHTOM TIOARISICTCA 3aMIORHEHHOE XHIKOCTHIO
nepuwiMMdaTHiecKoe IpocTpaleTso. BriocneacTBHM xpAinesas Kamncyia
NaOUPUHTA NMPEBPALLACTC B KOCTHYIO.

IMapamnenbHO ¢ PasBUTHEM 3BYKOBOCTIPHHHMAIOLLETO Aallflapara
(BHYTpeHHee yXxo) PopMHpYeTcsl 3BYKOHPOBONAIIMIE anapat (cpea-
Hee yxo). U3 nepBoro xabGepHoro (BHCLEepalbHOI0) KapMaHa, €ro
IUCTANBHON YacTH, BOSHHKAET 3aKnanka 6apabanHoit nonocty. Ilpo-
KCHMaIBHA% YaCTh 9TOr0 XabepHOTro KApMaH4a CYXHBAETCA A NpeBpa-
maercss B cayxosyw Tpy6y. [Tosendionmeecs HanpoTHB GopMupyio-
uieiica HapabaHHoM NOJOCTH BHINTYHBaHKME — XabepHas 6opo3na —
B JanbHeieM npeobpasyeTcd B HapYXHEI cayXosoit npoxoa. Cayxo-
BBIe KOCTOUKH Pa3BHBAIOTCSA H3 XpAeil mepsoid U BTopoii BHCLIEpaibh-
HHX AYyT. YIIHag pakoBHHA oOpasyercd M3 Me3eHXMMANBHHX OCTPOB-
XOB, NPUAEFAIONINX K BKTOAEpMANBHOMN xabepHoil boposne.

YiurHas pakoBHHa ¥ HOBOPOXIEHHOIO YIUTOLISHA, XPAIE €¢ MAl-
KWii, MOKPHBAIOLIA% €ro KoXa TOHKadA. Jlonbka YIIHOH DPaKOSHHH
(MOuka) MMeeT HebonbIme pa3mepbl. Haubonee GuICTpo yiHas pako-
BHHA pacTeT B TedeHHe MEPBHX 2 JieT XH3HH pebeHka ’ mocne 10 seT.
B anuHy oHa pacteT OEICTpee, YeM B IIHPUHY.

HapyXHblil CIYXOBOH MPOXo4 Y HOBOPOXAECHHOIO Y3KUH, IANH-
HEIH (0KOJMIO 15 MM), KPYTO H30THYT, UMEET CYXKCHHE Ha CpaHHIE
PACIIHPEHHBIX MERMANIBLHOTO W JIATEpabBHOTO €T0 OTAEN0B. CTEHKH
HAPYKHOTO CIYXOBOIG IpoXxola XpAleBhe, 3a MCKIIoYeHHeM Oapa-
6aHHOre KOJbIA. BRICTHAANOLIAA HAPYXKHHI MPOXOH KO0XA TOHKAasd,
HexXHasd. ¥ pefeHka l-ro roaa ero minHa okoio 20 MM, y peberka
5 mer — 22 MM.

Bapa6ausas neperoHKa y HOBOPOXIEHHONO OTHOCHTE/ILHO BE/THKA.
Ee BoicoTa paBHa 9, impuHa — 8 MM, HaxnoHneHa GapabaHHas nepe-
[OHK2 ¥ HOBOPOXACHHOTO CHJIbHEE, YEM Y B3POCIOTO. YTOMN, KOTOPRIHA
oHa ofpasyeT ¢ HUXHEl CTEHKOH HapyXHOIO CIIYXOBOTO TIpPOXO7a,
paBeH 35—40°.

BapaGaHHast TOJIOCTb Y HOBOPOXAECHHOI'O N0 pa3MepaM Mano oT/4a-
€TCa OT TAKOBOH Y B3pPOCJIOrO YeNOoBeKa, OJHAKO OHa KaXeTCH y3Kol
¥3-32 YTOMUECHHOR B 3TOM BO3pacTe can3uctoit obonouku. K MOMEHTY
poxnieHHA B GapaGaHHOW MOJAOCTH HAXOOUTCS XHMAKOCTh, KOTOpad ¢
HAYaIOM JHXaHHA Y€pe3 CAYXOBYIO TPYOKY ITOCTYNAET B NIOTKY M IPO-
TJIATBIBACTCA.

CreHkH GapabaHHOIl MOJIOCTH TOHKHE, OCOOeHHO BepXxHAA. Hmx-
HSIS CTEHKA MECTAMH TPEACTABICHA COCAHHHUTENbHOM TKAHBIO. 3aIHAA
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CTEHKA MMEST LIHPOKOE OTBepPCTHE, BEAYIIee B COCUEBRIHYIO NEMIE-
py. CocLieBBANBE TIEUKH ¥ HOBOPOXAECHHOIO OTCYTCTBYIOT U3-3a Cila-
GOro pa3BHTHA COCLIEBHIHOTO OTPOCTKA, CAYXOBBIe KOCTOUKH HMEIOT
pa3Mephl, GJIM3KHE K TAKOBLIM Y B3POCIIONO YEN0BEKa. Cnyxosas TpyOKa
Y HOBOPOXAEHHOTO MpsAMad, WinpoKag, KOPOTKad (17—21 mMm). Xps-
mesast 4acTh CIyXopoil TpyGEI pazsuTa ciabo. B TeueHue NepBOro roaa
XU3HU peBeHKa ciiyxopas Tpyba pacTeT MEIJIEHHO, Ha 2-M roay GH-
ctpee. JiHa ciyxoBosi TpyOH y pebeHka 1-ro rola paBHa 20 MM,
2 net — 30, 5 meT — 35 MM. ¥ B3pOCOro Y€IOBEKA AJIMHA CIIYXOBOM
TpyGhI cocTaBnseT 35—38 MM, Tlpocset cayxoBoi TpyGhl CyXKHBAETCs
[OCTENEHHO: OT 2,5 MM B 6 Mec Jo 2 MM B 2 Toa M IO 1—2MM ¥y
6-neTHero pebeHka,

BHYTpeHHEE YXO ¥ HOBOPOXIEHHOTO PasBUTO XOPOLIO, €10 pasMe-
pbl GIM3KH K TAKOBBIM Y B3POCIIOTO Y€NIOBCKA. KocTHble CTEHKH IIOTY-
KPYXHBIX KaHAIOB TOHKHE, MOCTENEHHO YTOMUAIOTCA 38 CUET CIAA-
HHA SACP OKOCTEHEHHS] B IHPAMHAS BUCOTHON KOCTH.

AHOMAIMH PA3BHTHA APSANBEPHO-YANTKOBOIO OPraHa. Hapywenusa
PA3BHTHA PELETTTOPHOTO AMMAPaTa (CIHPAILHOTO opraHa), Hegopa3BH-
THE XOCTO4EK, [PEIIATCTBYIOUIEE HX ABIKEHHIO, BEYT K BPOXKICHHON
pyxote. JedwbekTsl MOOXEHHS, POPMBL U CTPOCHHS HAPYXKHOTO yXa
(YDOZCTBa), KaK NMPaBIio, CBA3aHbI ¢ HEAOPASBUTHEM HUKHEH Yenio-
¢t (MPKPOrHaTHsA) WM JaXe OTCYTCTBHCM €€ (arHaTHs).

Boupoce Ais NOBTOPEHHA M CAMOKOHTPONA:

1. HazoBHTE CTPYKTYDH, OTHOCHEHMECH K HAPYKROMY M CpEAHEMY YXY.

2. [MepeuncauTe aHATOMHUMECKHE 06pa30Banita, OTHOCAWMECA K BHYTPEH -
HEMY YXV.

3. PacckaxHTe, KaKHe CTPYKTYPH BHYTPEHHETO YX2 H KaKUM o0pa3oM BOC-
FIPMHHMAKT CTATHIECKHE H IHHAMWYECKWE HIMEHEHHSA MMONIOXCHHHA TCNA.

4, OpHNTe cTpPoeHHe YAUTKH. PacckaxuTe 0 MEXaHH3IMaX BOCTIPHATHA
3BYKOB.

5. IMo KaKuM NPOBOMALIMM MYTAM M K KAKHM MOIKOPKOBHM i KOPKOBEIM
LEHTPaM NIOCTYNAIOT HEPBHBIE HMILYNIbCH OT BECTHOYIAPHEIX H CAYXOBHIX Pe-
LENTopos BRYTPeHHeTo yxa?

OPTAHBI BKYCA 1 OBOHSTHUA

BocipusTHE BKYCa H 3aIIAX0B MTPAET BAXHYIO POAb B XKA3HH "EI0-
peka. BKyC H 3amaxy JAIOT LeHHYI0 MH(OPMAIMIO O Xa4eCTBe MHILH,
OKpYXaiomeil cpezie, BINAIOT Ha 3MOLNOHATBHOS COCTOSIHHE Je0Be-
Ka M Ha ero NMoBefcHHe,
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OlynreH!A OT BKyCa M 3alTaXa CBI3AHH ¢ HeHCTBHEM XWMHYECKHX
BEHECCTB HA CHCLMANILHBIE TyBCTBUTENBHLIE KNETKH OpPraHOB BKyca R
COOHAHNS.

Oprad BKyca. BkycoBoii anaamsarop

Opras exyca y yenoBeKa npeicTamied MHOXeCTBOM (oKoio 2000)
BKYCOBBIX MOYEK, PACIIONOKEHHBIX B MHOTOC/TOWHOM 3TMTENIMH CITH-
3UCTOH OBONMOYKH A3bIKA, MATKOrO HEGA, 3¢Ba, HaIropTanHUKa. Oco-
6eHHO MHOrO BKYCOBBIX 1109€K B STUTENMUM HHTCBHAHEX, rpHOOBII-
HBIX, JINCTOBUIHBIX, XKEIOGOBHANDBIX COCOYKOB, BKyCOBHIE MOYIKM MMeIOT
JIUMMIICOHAHYIO (hopMy, COCTOST M3 IVIOTHO NPUAEXAWIMX OMHA K ApY-
roil peuenTopHLIX (BKYCOBBIX) W OTIOPHHIX KNeToK. Ha Bepirnne Kax-
H0# BKYCOBOI MOTKH MMEETCS BKYCOBOE OTBEPCTHE {BKYCOBas Nopa),
KOTOpast BEACT B MAJCHbKYIO BKYCOBYIO SIMKY, OTPAHMYEHHYIO BEp-
XYWIKaMH BKYCOBHIX KJIETOK. Ha MOBEPXHOCTH KaXnoil BKYCOBOH KeT-
Ki, 0OpAaLleHHOH B CTOPOHY BKYCOBOM SMKU, HMEIOTCH MHKDOBOD-
CHHKH. BKyCOBHE UyBCTBHTE/ILHEIC KAETKH BOCIIPUHHMAIOT CAANKOE,
KHCJI0e, TOPBKOe, CONCHOE WIH KOMOHHALMM M3 3THX YeTHIPEX BHIOB
BKYCOBHIX pasapaxuresici. JIng Bo3neiicTBHA Ha BKYCOBbIE KINETKH 3TH
BEILECTBA JOMKHEI GHTH DACTROPEHH B XHMAKOCTH. PacTBOpUTEIEM B
TIOEOCTH pra SBIACTCA CIIOHA. PacTBOpeHHOE BEMICCTBO MPOHHKAET BO
BKYCOBBIE ITOYKH Yepes OTBEPCTHA Ha MX BEPLIMHAX — BKYCOBbIE ITOPHI
1 BO306YKIaeT BKYCOBHIE KJIETKH. DTO BO3OYXRASHHE I1epeacTcsa npu-
ACXKALNM HEPBHEIM OKOHYAHHAM, B KOTOPbIX BO3HMKAET HepBHBIH
uMmynbe. ITo HEpBHMM BOJIOKHAM, KOTOPSIE 3aXOOAT BO BKYCOBYIO
TIOYKY, HEPBHBIH MMITY.JIbC TIOCTYTIAET B Mo3r. HepBHBIN MMITY/IBC OT
Nnepeannx 2/, s3pika nepefaercd 1o HEPBHHM BOJNIOKHAM A3BIYHOTO
HEpEa, a 3aTeM AQ BOJOKHAM 6apabaHHOIU CTpYyHbl JHLIEBOTO HEPBA.
O1 %enoBOBHIOHEIX COCOUKOB, MATKOIO HEGA M HEOHBIX AYKEK MM-
NYJILC MPOXOAMT MO BOJIOKHAM S3HKOIJIOTOYHOTO HEPBA, OT HAATOp-
TaHHMKA -~ 10 BOJIOKHAM OJYXIAWMEIO HEpBa.

Tesia nepBbIX HEHPOHOB 6KYCOB020 NPOGOATIE20 NyMY 3ATErAIOT B
YYBCTBHTENBHMX yanax VII, IX, X map uepenHex HepBoB. AKCOHH
3THX KIETOK HamlpaBislOTCA B COCTABE YKA3aHHBIX HEPBOB B SIpO
ONHHOYHOTO TIYTH, PACHIONOXEHHOE B IIPOROJITOBATOM MO3TE, TIE HEPB-
HBIC BOJIOKHA 3aKaHYUBAKTCA CHHATICAMH Ha TeJIax €ro HelpoHos. Ien-
TPaIbHBE OTPOCTKH 3THX HEPBHHX KJIETOK HANPaBISIOTCA B TAIAMYC.
AKCOHH HEHiPOHOB TANAMYCA HAYT K KOPKOBOMY KOHLY BKYCOBOTO aHa-
JH3ATOPa, PACTIONOXECHHOMY B KOpE MaparHnNIoKaMIIANBHONR H3BHIH-
HAl, KPIOYKa H TUIIIIOKaMIia (AMMOHOBa pora). .

CBA3H C KOPKOBBIMH CTPYKTYPaMH JIHMOHYECKOH CHCTEMBI CO3Ia-
10T MOTHBALHIO MHIIEBOTO TIOBEIEHHA.
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Opran oGoBAHEA W €TO AHANH3ATOP

Opran 0GonAHNA HAXOAUTCA B OGOHATENBHON 06RACTH CITH3UCTOMN
0BONOUKH MOJNIOCTH HOCA. BT0 BEPXHAA HOCOBAA PAKOBHHA M JICXKa-
a5l Ha BTOM Xe YPOBHE 30Ha HOCOBOH MEPETOPONKM, e CAHIUCTAA
060I0YKA TTOKPHITA OGOHSTEILHBM SMUTETHEM. THCIIO OGOHATENBHEIX
KJIETOK Yy 4eioBeka 0kos1o 40 win. ITepudepudeckmii 0TpOCTOK ;gen-
ApHUT OOOHATENEHON KISTKH 3aKaHUHBACTCS YTOMUSHHCM — Hﬂi
TesibHOH OyNnaBoil, Ha BepIIMHE KOTOPOH PaclioyaracTcsa mno 10—1
TOABIDKHEIX OOOHSATENTBHEIX BOJIOCKOB (PECHHIEK), BCTYTIAIOMIMX B KOH-
TAKT ¢ MAXyYHMH BelrecTBaMy. Moaexynsl naxydux BelIeCTs, Ipeana-
PUTEJIEHO PACTBOPAACH B CEKPETe CM3MCTHIX Xeses, B3AHMOAEHCTRY-
OT C PELENITOPHBIME GEIKaMi PEeCHUYEK, YTO BHI3HIBACT HEPBHEIH
ummymse. Jinst Bos6yxaeHHUs OnHOM 0GOHATEMbHON (9yBCTBHTENBHORM)
KIIETKH ROCTATOMHO OAHOM MOJNEKYIIH TIAXyJero BelliecTra. LleHTpamb-
HbIE OTPOCTKH — AKCOHE OOOHATEBHBIX KIETOK IIPOXOMSAT MEXKLY IFOA-
IHePXHBAIOWMMHU KIETKaMH H COOHpAaIoTCHA B O0OHATENEHEIC HEPBH,
KoTophie B kKommaecrse 20—40 NMPOHHUKAIOT B MOAOCTE YEPETA UCPO3
pelleTYaTyIO IIACTUHKY PELIeTIaTOl KOCTH H HAIPABRIAIOTCS K obo-
HATENBHOM JAyKOBHLIE. B 00OHATEALHOM IYKOBULIE pacTioararoTcs cic-
myoliue (BTOphie) HeHpPORH OGOHITEIBHOTO NMPOBOSIINETO TEYTH. Ax-
COHBI 3THX KIETOK 06pa3yioT 00OHATEIbHEIH TPAKT, BOIOKHA KOTOPOTO
Zafnee MPOXONAT 4Yepe3 NepelHee NPOAHPABICHHOS BEICCTEO oﬁoml&
TeAbHBIH TPEYTOMbHMK,. 3aTeM 3TH BOJOKHA NPONEALIBAIOT CJIOXKHRI
IyThb B COCTABe CBOAA MO3ra, a TAKKE BOKpYI MO3OJIHCTOTO Teja H
IHOCTUIAIOT COCLEBHIHBIX TeJl H KOPKOBOTO KOHLIA OOOHATEABHOIO aHa-
JIM33TOPA, PACHONOXKEHHOTO B KPIOUKE NMAPArMMIOKAMITAIEHOH H3BH-
nuHE. OGoHATeIbHHE HMITYJIBCH HATIPABAAIOTCH Takoke B THIIOTAKAMYC,
FHITIIOKAMIT, MUHIAJICBUAHOE TEN0, BXOJALIAC B COCTAB TUMOIMIeCKOH
CHCTeMbl, KoTOopas ydacTByer B (JOPMHPOBAHHH IMOUHOHANTBHBIX

peakuMii.

KOXA U EE INTPOU3BOJAHBIE

Koxa — 3T0 HApYXKHbI IOKPOB TeNa vMenoseka. Obian romanb €€
nosepxHoctH 1,5—2,0 M2 Koxa samunaeT OpraHM3M OT BHELUHHX
BO3IEHCTBHI, YIACTBYET B PETyISIMH TETIOOOMEHA, BHTIOHAET pe-
LEITOPHYIO, JHXATENSHYIO, BEUICHTENBHYIO GYHKITHH. Koxa 3aimn-
IAET OPFAHM3M OT MPOHNKHOBCHMS B HETO MUKPOOOB, ANOBHTHIX Be-
miecyB. Yepes KOXY B TeUeHHE CYTOK BRIIEIACTCH OKOJO 0,6 1 BoAkI
(1i0Ta), colepXalel NPoAYKTEl OOMEHA BELIECTB, B TOM YHCIIC MO-
nouHyio kucnoty. Jo 82 % TemnooTaayM MpOHCXOAMT Yepe3 KOXY.
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6
8
9
12 10

Puc. 10. Crpoenne xoxu;
1 — poroso# cioif; 2 — snumepMuc; 3 — GasanbHEG CIOH: 4 — COCTHHATEb-
HOTKAHHEIE¢ BONOKHA (KO/UIAreHOBHIE, SMACTHYECKHE H DETUKYNAPHBIE) H KAET-
KH; 5 — COCOUKOBBIA CNOM; 6 — NyyKy MHOUNTOB; 7 — BOJIOCSHAd AYKOBHLA;
8 — ceTvarsri cnioif; 9 — Kopens Bonoca; 10 — motosas XKenesza; 1] — C&IIBHM;
xene3a;, 12 — DORBKH XUPOBOI TKAHH

Benuika posib KOXHM Kak JeTo KPOBH: B &6 KPOBSHOCHBIX cocynax couep-
xutes 1o 0,5 1 xpoBH. B ToNlile KOXH COAEPXUTCA GONBLIOE KOTHYE-
CTBO YYBCTBHTCIILHEIX HEPBHHIX OKOHYAHHI DANIMYHBIX CTPOCHHS H
HasHayeHHs. [IpoU3BONHBIME KOXH SBASIOTCS BOJOCHI, HOTTH, ITOTO-
BBEI€, CANRHBIE XKENE3H, MOJIOUHBIE Xee3bl. ’ ’
Cmpoenne xoxcu. Y KOXH BHICISIOT 1Ba CIOS: HapYXHBIA — 31H-
ACPMHC 1 BHYTpeHHWHA — COOCTBEHHO KOXa, MIM AepMa (puc. 110)
TomuuHa KOXH B PasHBIX MecTax pasniyHasd — oT 0,5 ao 4 MM l'[o;i
KOXeH HMeeTCqd XKHPOBasi TKAHb — MOAKOXHAs XHPOBas xnemaﬁca
Inudepmuc o6pazoBaH MHOTOCTIORHBIM OPOTOBEBAIOHIMM 3nnmm.1-
eM, HauGonee Toncrani cioit smaaepmuca umeercs ¥ KOXW NOAoILB
nagoneii. ToHKUi Coi SMMAOepMuca MMeeT KOXA Bex, Illen l"py,IlH,
6enpa, mneya. IToBepXHOCTHMA C0H 3NMUAEpPMHCA oporoBcBaé'r H 06:
HOB/SICTCA B TeueHHe 7—9 aHel. B KireTKax KiyboKoro cios SnuaepMu-
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ca CONEPXHTCS MHTMEHT MENaHIH, OT KOAWYECTBA KOTOPOIO "KIBICHY
1BET KOXM.

Cobcmeenno Koxa, Wiyl depma, 06pa3oBaHa PHXIOR BOSOKHUCTONH
COCNMHHUTEBHON TKAaHbI0 U NOAPa3ae/IAeTcs Ha OBa CJIOK: COCOYKO-
BRI ¥ CeTUaTHIil, MEXOY KOTOPEIMH HET YETKON IpaHHLEbL. Cocouko-
BRI crtolt 06pasyeT BHITAYMBAHNA — COCOYKH, BAAKILNCCAH B STTHIACP-
MHC ¥ GOPMHUPYIOIIME CTPOTO WHAMBUIYATbHBIA PHCYHOK KOXHOH
NOREPXHOCTH — BOPO3IKH, Ipebemky. CeTyaTHi cJioil mepMel coaep-
KUT CETEBHIHO PACIIONORKEHHBIE TONCTHIE MYUKH COCIMHUTCIBHOTKAH-
HBIX BOJIOKOH. B ceT4aTOM C/Ioe HaXOAsATCH KOPHH BOJNOC, HaYalbHBIC
OTAENH TIOTOBHIX H CallbHBIX Xene3. BoJIOKHa ceT4aToro Closi nepe-
XOHAT B OJKOXHYIO OCHORY.

Hodxoxcras ocHoea CONEPXAT XKUPOBYIO TKAHb, ABIAIOIIYIOCH XM~
POBEIM J€TIO OPTAHK3MA M UTPAIOILYIO GONBUIYIO PO B TEPMOperyis-
uud. Hamdune noakoxHoil oCHOBE IeNacT KOXY MOABHXHON,

Tipom3sonume Kok, K nponsBOIHEIM KOXH OTHOCST BOJOCH, HOI-
TH, XENe3b KOXH.

Boaocs: GHIBAIOT MIETHHHCTHE (OpOBHU, peCHHIIBI, BOJOCHCTAsA HacCTh
FONOBH) W MYIIKOBHE, PACMONIOXEHHBIE HA GONBIIHHCTBE YYACTKOB
KOXHOTO NMOKpoBa. B nepHo MOSOBOr0 Co3peBaHnd HAMWHACTCH YCH-
NEHHBIH POCT BOJMIOC B MOAMBIILETHBIX BIAAYHAX ¥ Ha no0Ke, ¥ MyX-
UHH — Ha JTHLIE, KOHEUHOCTSIX, IPYAH 1 XuBoTe. Bomocsl HMEIOT CTEp-
XeHb, BEICTYnNAOMMl HAl KoXeil, 1 KOpeHb, PacTIOJOXEHHLIA B TONLIE
gepMbl. KopeHb Bonoca HaxoouTesl B BOJIOCSHOM CYMKE. K Bonocanoii
CYMKE KODHS JIPMKpPETUIACTCA MBILINE, NOZHUMAKIAHA BOJLOC.
B cyMKY KOPHS BOJIOCA OTKPBLIBAETCSH CalbHAs XKeEiesa. Bosoc XHBET OT
HECKOMBKHX MecsleR no 2—3 neT. Bosoch cocTOAT M3 IVIOCKHX poro-
BBIX UEIIyeK, COAepXallUX KePaTHH H IUIMCHTHBIC 3epHa. C Bozpac-
TOM KOJHYECTBO MUrMEHTA B BONIOCAX YMEHbII2ETCA, NOSIBNIAIOTCA Iy~
3BIPHKH BO3AyXa — BONOCH! CEACIOT.

Hoemu npencrapngior codboi poroBkie IVTACTHHKM, JeXalline B HOr-
TeBHX JT0XaX. HOrTeBEIe IaCTHHKH 06pa3oBaHbl pOTOBbIMH dellyiKa-
MH, IFIOTHO NPHIEXALIMMHI OJHA K APYTOH U COXCPXAlUPMH KCPaTHH.
C 6OKOB M CO CTOPOHEI KODHSL HOFOTh IIPUKPLIT KOXHBIMA BAIAKaMH.
K acesesam KOXH OTHOCATCA IMOTOBBIE, CANTBHBIC H MOTOYHBIE XKENC3bl.
XKefesnl KOXHM YJAaCTBYIOT B PErYIALMH TEIUIOOOMEHA, BBLICICHHM
HEKOTOPHIX NPOAYKTOB OOMeHa.

ITomoesie Xene3nl uMeroT Tpybuatyio ¢opMy. HauaneHeie oTae1sl
NOTOBSIX XeJe3 CBEPHYTH B Kybouex. PacrmonoxeHb! HaYaNbHble OT-
JIeJTBE TIOTOBBIX XKeJe3 B NIyOOKHX OTACHAX KOXM. QOcobeHHo GoraThl
MOTOBBIME XeNle3aMM KOXa JanoHel, MoAollIB, TOAMBIIEYHLIX AMOK
U Taxopoit o6nacti. O6niee KONWYECTBO MOTOBBIX X3 JOCTUTAET
2,5 witH. CeKper 3THX Xene3 (OT) CONEPXKUT 98 % BoAB H 2 % opra-
HUYECKHMX M HEOPraHWYeCKHX BeIiecTB (MOYSBHHY, MOUCBYIO KHCIIO-
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Ty, HEKOTOpHE COJIN), KOTOPHE B KaYecTBE NMPOAYKTOB o0MeHa yaa-
JIIOTCA H3 OPTaHK3MA Yepe3 KoXY. [Tpi Mcape i YCUIMBAeTCs TeIo-
oTHa4a. TemnepaTypa Tena NpH 3TOM IIOHKKAETC.

Canbrbie Kee3bl PACTIONAralOTCA HA TPAHHIIE MEXAY COCOYKOBHMHU
M CeTIaTHIM CIIOAMH AepMEl. Ha TamoHAxX o moaowBax cankHEIX Xeies
HeT. TIpoTOKH caNbHAIX XeNes OTKPHBAIOTCS B BOJOCSIHBIE cyMKH, Kox-
HOE CaJlo CAYXHT CMa3KoH ans 3NHAEpMMCAa W BOAOC, MpPefoXpaHseT
HX OT BOAbI, MHKPOOPTAHH3MOB, CMAIYaeT KOXY.

Monounsie XKee3sl N0 CBOSMY HPOHCXOXACHHIO ARIAIOTC H3Me-
HEHHBEIMM ITOTOBHMH XeNne3aMH, ¥ MY:XUMH MOMOUHBIE XKeleskl OCTa-
IOTCA HEROPA3BUTHIMM. Y XEHIIHH HHTCHCKBHOS Pa3BHTHE MOJOYHBIX
Xene3 MPOHCXOOHT ¢ HauaIOM TIONOBOTO CO3PEBAHNA, 9TO CBA3AHO ¢
TOpMOHAaNBHOH dyHKLMEH MONOBLIX Xee3 — AHYHMKOB. B xinuMakre-
PHUYECKOM BO3pacTe (MEpHOAE CHMKCHHSA MONOBOM (DYHKUMH NOCe
5055 ner) MPOUCXOAMT YARCTMYHOE YBAAAHME Xeje3, Xele3ucTad
TKaHb 3aMEHsAeTCA XHpoBoi. Bo BpeMa GepeMEHHOCTH Xee3UCTas TKAHb
paspacTaeTCd, XKeJNe3nl YBEIMYHBAIOTCH B pa3Mepax, COCKHM H OKONO-
COCKOBEIE KPYXKH TeMHeloT. [locne okoHYaHNA nepHoia KOpMIEHHSA
pebeHKa pa3Mephl MONOYHLX XKeJle3 YMEHBIIAKTCA. MOJOYHEIe Xele-
3bl PACTIONOXKCHH HA MepeaHed TPyAHOR cTeHKe Ha yposHe II—IV
pedep. IIpHMepHO Ha CepeHHE KEIe3hl MMESTCA COCOK, Ha BEPIIHHE
koroporo HaXoOHTCA 10—135 To9euHBIX OTBEPCTHIA, KYIa OTKPHIBAKOT-
€1 BEIBOAHEIS IIPOTOKH Xeye3bl. BOKPYT cocka HMeeTcsa IHrMeHTHPO-
BAHHBIH OKOJOCOCKOBEIN KpyxXoK. Mo/oYHAad Xene3a CoCTOMT 13 15—
20 moneit, oTACNICHHBIX OMHA OT APYTOH MPOCAOHKAMU COSTUHITENBHOM
TKaHH. Jlomd npencrapmsiior coboit Tpy6UaTO-aNbBEONASIPHbIE KENEe3H,
TPOTOKH KOTODHIX OTKPHBAlOTCH HA BeplliMHe cocka. Kaxnmas nons
COCTOHT M3 XeIeHCTHIX JOJICK, paspacTalolUXCA BO BpeMa GepeMeH-
HOCTH H B IIEPAOH, KOpMICHHs pebeHKa.

BcerpeyaloTed cmydaH HEXOPA3BUTHS OOHON MM O0SHX MOJIOYHEIX
XeNie3 WIH HOoABNCHHA N00aBOYHRIX XKeJe3 (IOMMMACTHA), HNH TOAEKO
A06AROYHEIX COCKOB. ¥ MYXUMH HHOINA MOJOYHBIE XeIe3bl pa3BHBa-
I0TCH N0 XEHCKOMY THTTY (THHEKOMACTHS).

Koxunie anamm3aTopsl

3HaYyeHHe KOXHOH JYBCTBHTEILHOCTH B XW3HHM 4CIMOBEKA OUEHbB
BennKO, KoXa BOCNPHHHMAET IIPHKOCHOBEHHE, TABNeHNE (TAKTWIb-
HOe 9YRCTBO), TeIUIO, XO0JI0A, YYEBcTEO GonM. Kaxioe BozaciicTBue
BOCIIDHHHMAETCA CIIELMANBHBIMH PellenTOpPaMH, YYBCTBHTEIbHHMH
OKOHIAHHMAMH, PacloNIOXEHHHMH B KOXe Ha pasMHYHON rmybuHe.
Peuerrropu pasnvyatorcs ¢opMoit M cTpoerneM. PacnpeneneHs! pe-
LENTOpPEl HEPABHOMEPHO, HX MHOrC B KOXe KOHYHKOB ITaJIbUEB PYK,
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JanoHei, IOAOINB, TY6, HapyXHEIX MOMOBbIX oprakoB. Hamioro men.
e PENEenTOPOE B KOXE CITMHBL.

TIpaKocHoBenMe K AaBieAHe (TAKTHILHYI0 JTYBCTBHTEABHOCTS)
BOCTIPUHMMAIOT IpEMEPHO 500 000 peLIeNTOPOB. DTO MEXaHOPELLCITTO-
Phi, K KOTOPBIM [EPUHALIEXAT CBOGOAHBIC HEPBHEIC OKOHUAHNS, 11pO-
HMKAIONIHe B STHACPMHC M BOCTIPUHMMAIOILHE AABICHHE, W HECBO-
GoaHbIE {MHKATICYIMPOBAHHEIE — MMEIOLIHE KaIICyJty). K HecBofoaHbIM
YYBCTBUTENLHEIM HEPBHBIM OKOHYAHHAM OTHOCAT PAcloOKEHHBIC B
COBCTBEHHO KOXE KPYIIHEIE IUTacTHHYaTHe Tebia Parepa—Ilaunun
M ocasareIbHbie Teabla MeiicHepa. HyscTBa OCHA32HHA U RABACHHA
I03BOJISLIOT HE TONBKO Y3HABATh NPEAMETH, HO H OIPEAENATh WX Gop-
MYy, pasMepBl, XapaKTep MarepHala, M3 KOTOPOro 3TU NPSAMETHL ClIC-
JIAHBL.

TemnepaTypHoe TyBCTBO (JYBCTBO XOJI0/1a M Tef/1a) BOCTIPHHAMAIOT
pasHele penerTopbl. OMHH H3 HUX BO3GYXIA10TCA AEACTBUEM X0JI01a
Ha KOHLEBEIE HepBHBIE Tebla (Konbnl Kpayse), Apyrue — AcACTBHIEM
Temia Ha NyKoBHIleoOpasHue Tenpna Fonbrkn—Maunonu. Xonono-
BhlE pELISITOPH, NPOHUKAIOLIHUE MEXAY KJIeTKaMH 3MACpMAca, pac-
MONOXEeHb BONEE NOBEPXHOCTHO, YeM TETNOBbIE. XONOZOBBIX PELETI-
TOPOB HaMHOTO GonbLe (0KoMo 250 000), YeM TeTLIOBbIX (0KONI0 30 000).
KoXa KOHeUHOCTei {0COGEHHO OTKPBITHIE MECTA) MEHEe YYBCTBUTE/ILHA
K U3MEHSHHAM TeMAEPATYphl, Y4EM KOXa TyIOBUUIA (3aKPHIThIC MecTa).
M3BeCTHO, YTO PELENTOPH, BOCMPUHHMAIOLIME TEMMNECPATYPHBIC BO3-
AeitcTBHS, NpremocatmBaioTcd K K3MEHEHHIO TEMIIEPATYPbl OKpYXKa-
0l cpedpl.

Yyncrso Gomn BOCHPHHUMAETCH CTICLMANBHHIMA CBOOONTHbIMH HEPB-
HBIMH OKOHYaHMAMH. YHCA0 GOMEBLHX PEUENTOPOR B KOXKE YEI0BCKA
OueHb Be/KO, TIpuMepHO 100—200 #a 1 cM? KOXHOM HOBEPXHOCTH.
O61Iee YUCTO TAKMX PEIENTOPOB JOCTHIaeT 2—4 MIH. MecTo BO3HHK-
HOBeHHUA GOJH 4e0BEeK onpelenseT JOBOIbHO TOUHO.

YyBcTBO GOJIH BOCHIPHHAMAIOT M HePBHEIC OKOHYAHMS B CIH3HUCTBLIX
M cepo3HuIX 0600YKAX, BO BHYTPCHHMX opraHax. Hepeako dyBCTBO
GONM OLIYILALSTCH He TONBKO B NOBPEXICHHOM OpraHe, HO U B IpYruX
YaCTAX Tejla, HAPHMEP Ha OlpefeIeHHbIX YIacTKax Koxu. Takue Gonu
HA3BIBAIOT OTPAXEHHEIMH, Hppaavupyiowmrmy. Hampumep, npu cnas-
M€ BeHEYHbIX (KOPOHAPHEIX) apTepuit cepaila (MIIEMHYeCKOR Gones-
HM cepiua) GoMM BOARIEIOTCS He TOIBKO B cepaue (3a IpyaHHOH’), HO
B obacTy JeBoil fonaTkH, B pykKe.

BosieBbic OWLYUIEHHS HUMEOT GOABIIOS 3HAYCHHUE KAK CHIHA/bL
onacHocTH. [TpH 3ToM BKIIOYaeTCs 3amMTHO-000POHHTE/IBHBIE ME-
XaHM3MBL: MTOBHILIAETCS TOHYC MBIILL, yYaLlaloTesl cepauedbucHue v
ABXaHHe, YCANUBAETCH BbLICHEHHE TOPMOHOB, YYaCTBYIOLUMX B MO-
SMII3aLMHA AMMTHEEIX CHA OPraHu3Ma (TOpPMOHOB HaANOYEHHBIX KE-
Jie3 — aJpeHANdHa ¥ Hp.).
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HepBHeie HMIYALCHI, BO3HHKILHE B PEUCTITOPAX KOXH, TOCTYAAIOT
B CITMHHON MO3T, B €10 YYBCTBHUTCJBHBIE U JBMTaTeNbHBIE HEHTPH,
KOTODHIE YH9acTBYIOT B O0pa30BaHHMI aBTOMATHIECKHX, NOICO3HATEAD-
HKIX, 3a0{ATHHIX, OGOPOHHTENbHEX PedIIeKCOB HA YPOBHE CErMEHTOB
CIIMHHOTO MO3ra (HalpUMep, OTACPTMBAHHE PYKH IIPH OXOTe WIH
ykose). OAHOBPEMEHHO MYBCTBHTENIBHEIE HMITYJIECHI OT KOXHKX pe-
LIETITOPOB YePe3 JYBCTBUTENBHEE AIpA 3aJHWX POTOB CIIHHHOTO MO3Ta
HWIH YePerHBX HEPROB N0 NMPOBOAAILMM MYTAM HAaNpaBIAOTCs X KOp-
KOBOMY KOHLly aHaTHM3aTopa o0Llel YyBCTBUTENBHOCTH, K HeiipoHaM
MOCTUEHTPAILHOH H3BMANHN. B Kope monymwapwil 601b1I0r0 MO3Ta, B
MOCTUCHTPANBHOH WIBHJIMHE, MPOMCXONHT BHICIOHH aHAJIN3, CO3HA-
TEJIBHOE BOCTIPHATHE BCEX TEX YYRCTB (TAKTHAbHbIX, TEMNEPATYPHHX,
6oneBhIX), KOTOphe BOCIIPHHMMAIOTCA COOTBETCTBYIOIHMH KOXHEI-
MH peLIEITOpaMH.

[IposoasBiHMH OYTAME KOXHOTO AHAJNH3ATOPA ABINECTCH AATEPATb-
HBIH CITMHHO-TATAMMYECKHH WYTH, NPOBOASIIHI Gonesyio U TeMmme-
PATYPHYIO YYBCTBHTEIBHOCTE OT PELIETITOPOB KOXH TeNa, 4 TAKXKE Te-
peAduil CNMHHO-TalaMMYECKHUH TTYTh H YaCTHYHO MEIMATLHAS NETs,
NPOBOAAINME YYBCTBO OCA3aHUS H JARICHWA OT KOXH Tejia B KODY
NOMYLIAPKHA OONbILIOTO MO3TA.

BonmpocH gias MOBTOPEHHSA U CAMOKOHTpOAS:

1. ¥YKaxuTe MecTa pacmonoxeHnst BKYcoBbIX fiovek. K xakuM otaenaM Kope
GOBIOrO MO3ra HATIPABJIAIOTCA BKYCOBBE HMMYTLCHI?

2. PacckaxXuTe 0 NYTAX CNCACBAHHA HEPBHHX MMMYABCOB OT OBOHATENh-
HBIX PELIETITOPOB 10 KOPH GONLUIOro Moz3ra,

3. HazopHTe cnou xoxn. Kakue cTpykTyphl KOXH 06pasyioT pUCYHOK Ha ee
NOBEPXHOCTH (rpeGellky H Goposnxu)?

4, MNepeunciyre NpUIATEY (MPOUBOAHEBIC) KOXH, JANTe XapaKTEPUCTHKY
KaXAOMY U3 HHX.

5. PacckaxmTe 0 c'rpoeHHH MOJIOYHBIX (IDYZHEIX) XEAe3, HX BO3PACTHRIX H
PYHKUHOHATLHEX 0COOESHROCTSAX.

6. PacckaxuTe 0 KOXHHX aHAAH3ATOPAX W HX 3HAYEHHMH B XH3HH 49el0-
BeKa.
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