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MPEANCNOBUE

Cpeay MHOrMX OMONOTMYECKUX HayK BaXKHOE MECTO 3aHWMa-
eT (hM3Monormyeckas Hayka, BobpaBsllas B Cebs COBpPEMEHHble
[JOCTUXEHUSA B 06nactm 6Moxmmun, 6Mon3nku, mopdgonorum,
3N1eKTPOHHON MUKpOCcKonuu. Onupascb Ha 3TW 3HaHWUs, Pu-
310N10TMSA CBOK 3ajadvy BMAUT B LUMPOKOM 0606LeHUN coBpe-
MEHHbIX AOCTUXXEHWW HayKuW, BbIIBNEHWM 3aKOHOMEPHOCTEW
(PYHKLMOHMPOBAHUA (PU3MONOTUYECKUX CUCTEM LLEeNOCTHOrO
opraHu3ma, ero CUCTeM, CTPYKTYPHbIX W CY6K/IeTOYHbIX 06pa-
30BaHWiA. Takoi nogxod K (hM3MONOrMYecKol Hayke [aeT BO3-
MOXHOCTb MOMIHOCTbIO PacKpbiTb 6GMONOTMYECKUE 3aKOHOMep-
HOCTU Pa3BUTUA XMU3HeLeATE/IbHOCTU Ye/lOBEKA U YNpaBasaTh XN3-
HEHHbIMUW MpoLeccamnm TakKMMMW, KakK HacnefCcTBEHHOCTb, 06-
MeH BEeLLEeCTB, Perynaums penpofyKTUBHOIO - M POCTOBbIX MpPO-
LieccoB. Becbma BaKHOe MECTO 3aHMMaeT BO3pacTHas (PU3no-
Norusa, cocTaBfAloLWLas OCHOBY BHYTPUMYTPOOGHOIO M MOCTHaTaslb-
HOro pasBUTUA OpraHM3Ma, a TakXke M3y4yarollas MexaHU3Mbl K
(hakTOpbl, OKasblBatole BO3AEWCTBME HA OPraHU3M B pasHble
nepuoabl XW3HW 4enoBeka. BecbMa BaXKHbIMW MpPeACTaBNAKOTCS
CBeLEeHNA 0 MPUYMHAX YBEUYEHUS CpefHeil NPOLOKMTENbHOC-
TV XU3HW NIOJeR, a TakxKe akcefepauum Kak npouecca YCKo-
PEHUS CO3peBaHWA W pa3BUTUA AeTell U MOLPOCTKOB, YBenMye-
HWUA pa3MepoB Tefa B3POC/bIX NtOfeil B coyeTaHUU ¢ 6onee nos-
AHUM yracaHueM nonoBbiX QyHKLWiA. Ocoboe 3HayeHue npes-
CTaBNSAOT CBELEHUS O CHMXXEHUU (PYHKLMOHANbHOW MNOMHO-
LLeHHOCTM, afanTalnOHHbIX BO3MOXHOCTAX CTapetollero opra-
HU3Ma U MeTojax MpOASIEHUS MOJIHOLEHHOM XXM3HM Ha ee 3a-
Bepwatrowem atane. MpeameT o6uiein 1 BO3pacTHOW (Pu3nMono-
MM TECHO CBfA3aH C BOMpOCaMW TUTMeHbl, KOTOpas Hanpas-
NEeHa Ha YKpenneHWe 1 COXpaHeHWe 340p0BbS B OCHOBHOM MOA-
pacTaloLLero MnoKoMeHus.

MMpeAMeT —ruUrmeHa TECHO CBA3AH C TaKUMW MpeameTamu,
Kak negaroruka, ncuxonorus, @usnyeckas KynbTypa U CriopT.

FMrneHnyeckne noaxofbl K (PU3MYeCKOMY BOCMUTaAHUIO
NOAPOCTKOB, WX paLuvoHaibHOMY MUTAHUIO Aal0T BO3MOXHOCTb
NnpaBUMbHO MOCTPOUTb PEXUMbI TPEHUPOBOK M COYETAHUE YM-



CTBEHHOr0 ¥ (hM3MYecKoro Tpyna 41 BCECTOPOHHErO MOJIHOLEH-
HOro pasBMTUA OpraHn3Ma.

Wcxogs m3 aTux nosmuyuii, B yyebHMKe nocobum npepcras-
NeHbl MHOrWe pasfesibl COBPeMeHHOW (PuU3nonornum c ee Bo3pa-
CTHBIMWU W TUTMEHWYECKUMWU OCHOBaMW. Takoi nnaH Hanu-
CaHMsA HacTofAwero y4yebHMKe 06OCHOBbLIBANCA TEM, 4YTO BO
MHOTMX BbICWINX Y4YebHbIX 3aBefleHUAX HebMoNormyeckoro
npoguna BBefeHa MOArOTOBKA CMeumanucToB Y3KOro npou-
ns C negarornyeckmMm o6pasoBaHueM, Kak, Hanpumep, «UH-
XeHep-negaror». CTyfeHTbl 3TUX (DaKyNbTETOB AO/KHbI, Na-
panfiefibHo C 0CBOEHWEM OCHOBHbIX MPOQUIbHbLIX AUCLUMNINH,
[OMONMHUTENbHO 06najaTh 3HaHMAMKM No obuwei, BO3pacT-
HON (YM3MONOrMN 1 OCHOBAM TUrMeHbl. Ha Haw B3rnsapg, takoe
coyeTaHue B O4HOM NOCOOMM Ha3BaHHbIX BbIlle NPeiMeTOB faeT
BO3MOXHOCTb 60siee MOSIHO OCBOUTbL WH(oOpMauuto, Heobxo-
AVMYIO nefarory B ero Oyayuieil nmoecefiHeBHOW pab6oTe.

C y4eToM CKa3aHHOro, B HacTosllem YyyebHUKe 00606LLEH-
HbIi NpeAcTaBfieH Matepuan nNo «dU3MONOrNA YenoBeka U Xu-
BOTHbIX» M0oJ pefakuueit npodeccopa A.[. Hasgpayesa, a Takxke
KHurm AA. MapkocsaHa «OCHOBbI Mopdosiorum 1 ¢gu3nonorum
opraHusma fAeTeii U NoApPOCTKOB», «PyKOBOACTBO MO Bo3pacTHoit
(msnonornm» (OTBETCTBEHHbINM pegakTop B.H. HukntnH) un ue-
NOoro psafa Apyrmx y4ebHUKOB M y4ebHbIX MOCO6UIA.

ABTOpbI CYMTAKOT, YTO OCOBEHHOCTM HanucaHua yyebHUKa
OyoyT CNyXuTb XOPOLIbIM B MCMONb30BAHWUM €ro Ans NoAroToB-
KV CMeunannucToB U B NefarorMyeckux yHmBepcurtetax. Ha Haul
B3I/, HACTOAWMUNA YYEOHMK OKaXKeT CYLLEeCTBEHHYH) MOMOLLb
B OCBOEHUW (U3MNONOTNYECKUX 3HAHUI CTy[eHTamMy 3a04YHOro
Kypca 00y4YeHUs, Yy KOTOPbIX CYLLECTBEHHO COKpAaLLeHbl 4achbl
Ha W3y4eHune 3TOro npeameTa.

B cuny MHOrux npuymH, yyebHUK He NULLEHO OTAeSbHbIX
Hef0CTaTKoB, MO3TOMY aBTOPbl BbIPAXaKT MPU3HATENILHOCTL 32
BCE KPWUTMYECKME 3aMEeYaHUs U LpYXXeCKue COBeTbl, KOoTopble Oy-
AyT NONe3HbIMW A8 OCYLLECTBAEHUSA fanbHelilel paboTbl npu
MOAroTOBKE Y4YeBHON NuTepatypbl.



MMABA |
BO3PACTHAA TEPNOANSALUUNA YHEJIOBEKA

Bo3pacTtHas dusnonorns —6yayun OTHOCUTENIbHO 60/bLUNM
CaMOCTOATENIbHbIM pa3fenom (GU3nonorun, mly4vaet nNpoLecchl,
npoTeKaloLme B opraHM3Me Ha NpPOTSHXKEHUWN BCel XKU3HU, Hauu-
Has OT OMJOJOTBOPEHHON ANLEKNETKM W KOHYas CTapoCTbi U
CMepTbIO.

BospacTHaa (u3nonorus cessaHa C repoHTonorven n 6asu-
PYeTCs Ha K/acCMYecKMX MccrefoBaHMAX 60MbLIOro Ko/imyecTBa
(m3nonoros. HayuHas nepuofmsaumnsg OHTOreHesa CKafbiBaeTcs
13 Pa3HbIX NEPUOLOB XU3HWN. B pa3Hble 0TPe3KN XU3HEHHOMO LKA
yenoBeKa CKNafblBalOTCA pas3finyHble B3aMMOAENCTBUA MexXay
(PYHKUWNOHANbHbIMMU CUCTEMamMMn ero opraHusma, Kak efuHbIM
LenbIM C OKpYXXatloLLel cpefoi.

Bo3pacTHas m3nonormsa n3y4daeT 3akOHOMepHOCTU POCTa, Bbl-
ACHAET [eATeNbHOCTb Pas3HblX PU3NONOrMYECKUX CUCTEM, Hauu-
Has C LLe/IOCTHOro opraHu3Ma u o ero cy6KneTouHbIX CTPYKTYP.
B noHUmMaHuy 3aKOHOMEpPHOCTe BO3PacTHOro pas3BUTUA opra-
HMU3Ma BO3pacTHas (hM3MOM0rnMA MUCNONb3yeT pe3y/bTaTbl, MONy-
YeHHbIe B OMbITaxX Ha XXWBOTHbIX, W MEPEeHOCUT UX C OnpejeseH-
HO nonpaBKOW Ha 4enoseka. lccnegosatenn cymTaloT, 4TO B
pa3Hble XXN3HEHHbIE NepPMobl Y YerioBeEKa CKNabIBAKOTCA HE 04M-
HaKOBble B3aVIMOOTHOLUEHUSA MeXay (PYHKLMOHANbHbIM COCTOA-
HWEM ero opraHv3ama c OKpyXatoLiel ero cpefoii. [lo HacTosLe-
ro BPEMEHW B iMTepaType N0 BO3PacTHOW (M3MONOTUN MUCNOJIb-
3yeTcA Knaccugumkauma nepuoga pocta U pasBUTWA, NPUHATasA B
1965r. B ocHOBY ee 6bl/1 NOMOXEHbI KOMMIEKCbl MOpPgonormyec-
KUX U (YHKUWOHAaNbHbIX MPW3HAKOB: pa3Mepbl Tefna, OpPraHos,
OKOCTEHEHMe CKeneTa, pa3BUTUE XKene3 BHYTPEHHEN cekpeuuwu,
CTeneHb MOMIOBOro co3peBaHUsi. COOTBETCTBEHHO OblNWU Bblfene-
Hbl HWXecneaytoLwme nepuobl:

1 HoopoxaeHHoe™ — 1-10 aHel.

2. IpyaHoii BospacT — 10 aHeli-1 rog,

3. PaHHee getcTBO — 1-3 roja.

4. TepBoe feTcTBO —4-7 NeT.

5. BTtopoe pgetctBo —8-12 neT —Manbunkn, 8-11 net —pe-



BOUKM.

6. MopapocTKoBbI Bo3pacT - 13-16 neT —manbyukm, 12-15 —
[,eBOYKMN.

7. KOHoweckuin Bo3pacTt — 17-21 rog —toHowu, 16-20 net —
LEeBYLLKMW.

8. 3penblii BO3pacT:

1 nepuop —22-35 net —MY>XX4uHbl, 21-35 —XeHLWUHbI,

2 nepnofg —36-60 neT —My>XX4UuHbl, 36-55 —XKeHLNHbI.

9. Moxwunol Bo3pacT - 61-74 roga — MyX4uHbl , 56-74 —
YXEHLLNHbI.

10. Ctapueckmnini Bo3pacT —75-90 fIET MY>XXUMHbI W XXEHLWHbI,

11. Jonroxutenn 90 net u crTapLue,

Kpome 3Toil nepuogmsaumm nepuog A0 POXAeHUs pebeHKa
Ha3blBaeTCA NepuoLOM BHYTPUYTPOOHOro passuTusA, 06benHA-
HOLLMM:

- 3apOJbILLIEBbIA Nepuoj, KOTOPbIA ANUTCA OLHY Hefento noc-
Ne ONNOLOTBOPEHUS ANLEKNETKH;

- 3M6PMOHANbHBIA Nepuog — ANNTCA 5 Hepenb;

- aMOpuoeTanbHbI NEPUOL - NPOLOIKAETCA elle 2 Hefenu,

- NNIOAHbLIA Nepuog, Uan Nepuos aMHUOTPOMHON PopmMbl NK-
TaHUA —npojo/kaeTca 32 Hegenwu.

3apogbiw, mav amM6puoH Yepes 30 YacoB nocne OnaoA0TBO-
PEHUSA >KEHCKOW ANLEKNeTKW, COCTOUT M3 ABYX 6/1acTOMepos,
yncno KoTopbix yepe3 40 yacoB yBenuuuBaetcd A0 4-X. Takoe
LpobneHve 6nacToMepoB ANUTCA 7-8 CYTOK B mpoLecce nponsu-
XeHUs MX B nonocTtb Matku. O6osovka 6/1aCTOMEpPOB Ha3blBaeTCA
TpothobnactoMm. B rnybuHe 6nactomepoB 06pasyeTcs 3apofblLle-
Bblii y3€/10K —T1CTO6NacT. JTa (hpasa pa3BUTUS HasbiBaeTcs 6nac-
TOUWCTON, 3aKaH4YMBalOLLElcA MpPOLECcCOM WMMNMaHTauMm 3apo-
Abllla B CTEHKY MaTku. B panbHeiwweM npomcxoguT npouecc 06-
pasoBaHWA XenTOYHOro Mellka, aMHUOTMYECKOro Mys3blps W 3a-
POAbILLIEBOro WMTKa. [anee 3apofbllleBas 4vacTb MpopacTaeT B
TKaHb MaTKW, NPUKPENIAETCA K ee TKaHEBbIM 3/leMeHTaM U 006-
pasyeT nnaueHTy. MNuTaHune 3apofbilla Bce 60nbLUe U 6oNbLLE OCY-
LLECTBNAETCA Yepe3 N/aueHTy. YCNoBus CyLlecTBOBaHWA Moja B
MaTKe JalT emy BO3MOXXHOCTb BCELeNI0 PacxXxofoBaTb 3HEPTUIO
Ha pOCT ¥ pa3BuTve. PYHKUMUA MNALEHTbl Ha paHHUX CTagusax



XapakTepu3yeTcs MOSAB/IEHNEM TOTOBbIX FOPMOHOB —3CcTpajmona
M NporecTepoHa, HeOOXOAUMbIX AN MNpeBpalieHnus Mopy/bl B
Gnactyny v ons MMNAaHTauuy 3apoablla.

AmbpuoreHes (yHKUMOHANbHBIX CUCTEM M104a MPOUCXOAUT
reteporeHHo. lMpexze Bcero passMBarOTCA (YHKLMOHa/IbHble CU-
CTeMbl, HEOOXOAUMbIEe A/19 BbDKMBaHUS NI0A4a U HOBOPOXAEHHO-
ro. Tak, Hanpumep, OAHON K3 NepBblX, YXXe Ha 3-M Mecdue Ge-
PEMEHHOCTW, pa3BMBAeTCA CUCTeMa KPOBOOOpalLeHuUs, MMetoLas
Hanbosbllee 3HayeHWe AN1A XM3HeobecneyeHUs, 3aTeM MocTe-
MEHHO Pa3BMBAKOTCA APYrve opraHbl Y CUCTEMBbI.

dakTopbl, onpefenstowme pocT U pasBUTUE, JO/MKHbI UMETb
Xapaktep (hvM31M0N0rMYecKoro cTpecca, B NPOTUBHOM Ciy4vae pocT
1 pa3BuTE HEBO3MOXHbI. B aHTeHaTanbHOM nepuoge TakuMm ak-
TOPOM fABMISETCA KakK Obl MpegycMaTpuBaemas caMoii Npupoaon u
co3jaBaemas et0 Ta BeNMuMHAa NOWajn Ha OrpaHUMYeHHOW nna-
LLEHTapHOW MOBEPXHOCTW, MPWU KOTOPOW M3 MaTEPUHCKOW KpPOBU
B (peTa/lbHYI0 MOCTYNalT MUTATe/IbHble BeLLecTBa M KUC/IOPOL,
CTpOro B 06pe3 u Jaxe C BO3MOXHbIM HE6OMbLWIMM AehULNTOM.
OGHapy>XeHO, 4TO, B OTBET Ha MNepuojMyeckyr BO3HWUKAKOLLWIA
AeuunT, nnog pearupyet yBeNMYEHUEM WHTEHCUBHOCTU BHYT-
PUYTPOOHBLIX AbIXaTeNbHbIX ABMXEHWIA W, B 0COGEHHOCTK, 0606-
WEeHHbIMW [BUraTe/lbHbIMU peakuuamn. B cBA3M C mocnefHuM,
yBeNnunBaeTcq apTepuanbHoe [aBneHne, CKOPOCTb (MeTasbHOro
KpoBOoOGpaLleHUs ¥ KONMYeCTBO KPOBW, MpOTeKalouleil yepes
Kanunnspel NNaueHTbl B eAUHULY BpeMeHW. B pesynbtaTe yBenu-
UMBAETCA KOMMYECTBO NUTATe/NbHbIX BELLECTB U KMCNopona, no-
CTynalLWmx 13 MaTepUHCKOM KpoBM B (heTanbHyl0. B akcnepu-
MEHTa/IbHbIX WCC/IeA0BaHNAX OblI0 YCTAHOBNEHO, YTO CO3faHue
yepe3 6GepeMeHHbIn opraHuW3m KM36bITKa WAM HefjocTaTka MuTa-
TeNlbHbIX BELLECTB M KMCopoda AN pa3BuBatoLLerocsd am6puoHa
M nnoga no3BONSeT N60 MHTEHCU(PULMUPOBATL, MO0 CHUXATb
aKTUBHOCTb CKe/IeTHOM MYCKynaTypbl U TeM camblM Habnogatb
SIBNIeHMe akcenepaumm Uav petapgauny pocta. Y CTaHOBNEHO, YTO
(hakTOpbl, ONpeaenstoLine pocT U pasBUTUE HA MPOTIKEHUN OH-
TOreHesa, He SIBNAKOTCA O4HO3HAYHBIMMU.

KpuTuueckme nepuogbl —3T0 nepexofbl OT OAHOr0 BO3pacT-
HOro nepuoga K nocnegytowemy. OHU XapaKTepusytTCs BbICO-



KO YyBCTBUTEMILHOCTHIO K NMOBPEXJatoLwMm (hakTopaMm M BbINOA-
HAKT PONb CTUMY/NIATOPOB POCTOBbLIX MPOLECCOB.

CrefyolWwmm SBNSETCA MOCTHAaTA/bHbIA Mepuos,.

Meprog HoBOpOXXAEeHHOE™. [lepexof OT BHYTPMYTPOOHON K
BHEYTPOOHON XM3HU —OCTPbIA KPUTUYECKUIA nepuoj, B KOTO-
POM W3MEHAKTCA YC/NOBUA XWU3HEeAeATeNbHOCTU MN0Aa, HacTy-
naeT rMNoKcus, nosblllaeTca apTepuanbHoe fasneHue. lMonaja-
HMe B YCN0BUA BHeLLHel cpefbl, Pe3KO OT/NYAKLLUECH OT BHYT-
PUMATOYHbLIX MO TemnepaType, KOTopas CHWKAETCA CPaBHUTE/b-
HO C TepMOMHAe((EPEHTHOW 30HOW, CTUMYNUPYET TOHUYECKYHD
aKTUBHOCTb CKENeTHOW MycKynatypbl. MpomcxoanT M36bITOUHBIN
aHab0nn3M, MPUBOAALLMIA K YBENIMYEHUIO MAcChbl XXUBOW MNPOTO-
nnasmbl, T.e. NMPOUCXOANT POCT CaMUX CKENETHbIX MbILWL, U, COOT-
BETCTBEHHO, Apyrux opraHos. [locne poXAaeHUs BCKapmvBaHWe
OCYLLECTBNAETCA MONO3MBHLIM MO/IOKOM, 3aTeM MPOUCXOAUT ne-
puoA KOpMJ/IEHUA 3penbiM MOMOKOM. [na nepuofa HoBOPOXAEH-
Hoe™ xapakKTepHO fABneHWe 3anedyetnieBaHuA”. Nepros HOBOPOX-
AeHHOE™ TaKKe ABNAeTCA KPUTUYECKUM, NEPEeSIOMHbIM, B Teye-
H/e KOTOPOro, BO3HWKAKOT W 3aKPEnnATCs aHTUrpaBUTaLMOH-
Hble peakuuy¥ NPOUCXOAUT MPUOBPETEHNE NOKOMOTOPHbLIX aKTOB
ncpege. HenocpeACTBEHHbLIM NPOLOMKEHWEM Mepunofa HOBOPOXK-
feHHoe™ qBnsieTcA rpyfAHON BO3pacT.

MpyaHO Bo3pacT. [na rpyfHOro Bo3pacTa XapakTepHa 3Ha-
ynTesnbHas MHTEHCMBHOCTb POCTa U pasBUTUA opraHn3ma, T.e. Obl-
CTpOe HapacTaHwe MacCbl W pa3mMepoB Tefa, OTAeNbHbIX OPraHos,
a rakke COBEPLUEHCTBOBaHME BCEX (PYHKLMOHANbHbLIX CUCTEM
opraHusma. B cuny atoro, B opraHu3me rpyfHoro pebeHka npo-
MCXOANT akTMBauusa aHabonuMyeckux nporeccos. [NoBblatoLLLan-
ca [BuUratenbHas akTUBHOCTb pebeHKa, nepexof K nofjepxa-
HUIO NO3bl CTOAHUA, NPefbsaBAseT 60/blUMe TPe60BaHNA K MULLE,
Heo6Xo4MMOW 415 MOKPbITUA 3HEPreTuyeckux noTpebHOCTeN.
Pa3BnBaeTCA TOHYC BEPXHUX KOHe4YHocTel. Habnwopgaetca nep-
BMYHOE YpeXXeHWe ecTecTBEHHOro puTMa AbixaHus. Bnepsble Ha-
YMHAOT NPOABNATLCA MPU3HAKM PErynauun Temnepatypbl Tena.
XuMnyeckaa Tepmoperynauua B paHHem MoCTHaTa/lbHOM BO3-
pacTe OCYLLECTB/IAETCA He TO/IbKO aKTUBHOCTbIO CKENIeTHbIX
MbILLL, HO W 6YpbIM XUPOM. B yCNOBMSX CHWKEHHOW Temnepary-



pbl ¥ MpU AOCTATOYHO BbLICOKOM MbILIEYHOM TOHYCe, romeocTtas
XapaKTepusyeTca XonmHepruyeckumu yeptamu. CTeneHb Hachbl-
LEeHNsA KpoBKM KucnopogoMm npubnmxkaetcd K 100%, yto coyeTa-
eTcA C ero BbICOKMM napuuanbHbIM AasrneHveM. [pu stom ans
CO3/aHuA BbICOKOI0 3MOLIMOHANIbLHOIO COCTOAHUA pebeHKa, 0YeHb
Ba)XXHO C paHHEro Bo3pacta obecrneynTb 61aronpuATHbIE TUTKe-
HWYECKMNe YCNoBWA, afileKkBaTHOE BCKapMauMBaHWe W cneuuguyec-
KA 3MOLMOHANbHbIA (POH, MOAKPENNAOWUIA aapeH3pruyecKuii
romeocrtas, CMoco6CTBYHOLWMNIA 6NaronpuaTHOMY pa3BUTUIO Opra-
HU3Ma.

PaHHee [eTCTBO Npu 3TOM (hOPMUPYETCA KauyeCTBEHHOE HO-
BOe COCTOAHME opraHu3Ma. 3TO COCTOAHME XapaKTepusyeTcs pea-
nun3aumein AeTbMU MO3bl CTOSHMA, YTO MMeeT MeCTO B BO3pacTe
OKONO rofa, [fanee cnefyeT credyrowWmii nepuog, ANAWuinca o
2,5-3-x NneT. B 3aTOM nepuoe NPOUCXOLUT OCBOEHME NTIOKOMOTOP-
HbIX akTaB B cpege (xogbba u 6er), XOTA OHW OCTaKTCHA eLe
HecoBepLleHHbIMU. B Bo3pacte 0 3-X NET CKENEeTHble MbILLbI
eLle MosIHOCTbIO He 0CBOOOX[AEHbI OT OCYLLECTB/IEHUA (DYHKLMM
TEPMOperynsaLMoHHOro ToHyca. ocne peannsalum nosbl CTOAHUA
KOHCTaHTa pocTa y [eTeill CHMKAeTCA M COXPAHSAETCA Ha 3TOM
ypoBHe 10 12-13-netHero Bo3spacTta. K 3-m rogam yacTora Ablxa-
HUA B COCTOAHUM MOKOA CHUXAETCA A0 24-26 pa3 B 1 MUHYTY, C
45-50 pa3 B nepuof HOBOPOXKAEHHOCTU. TeMn cepaeyHbIX CoKpa-
WeHnA cHmkaetca Ao 90-100 yaapoB B 1 MUHYTY, YMEHbLUAKT-
CA 3HepreTUYecKue 3aTparbl.

lNepBoe feTcTBO. epnof AOLWKONLHOIO BO3pacTa AnnTca oT 3
Jo 7 net. C 3-X NeT nosABNAeTCcA BOMPOC «4YTO TaKoe?», T.e. BO3pac-
TaeT 60/ee aKTUBHOE OTHOLLUEHUE K npeameTam cpefbl.

YBennuuBaeTca Harpyska Ha CKefleTHYH MycKynatypy. Peue-
BOI 3anac feTeil pe3Ko Bo3pacTaeT. Ye B 3-X JIeTHeM Bo3pacTe
[0eT HayMHaKT MNpaBUbHO YNOTPe6NATb Hapeyusd, MecToume-
HWA, rnaronbHble POPMbl, BOCMPUHUMASA KX OT OKpPY>KaroLnx
nuy. CTaHOBMIEHME [EeTCKOW peun MMeeT HemasloBaXHble 3Hauye-
HVe B (DOPMMUPOBAHUN MPOU3BO/LHON fesTeNbHOCTU pebeHKa. B
3TOT Nepuoj HaunHaeTcs 0byyeHue pebeHKa HaBblKam TPYLO0BOIA
N 06LWECTBEHHON AesATeNbHOCTM, KOTOpble NpenogatoTca pebeH-
Ky B MocfiegytoLine Bo3pacTHble Nepuopbl, 1 0C06eHHO, BO B3pOC-
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Nnom coctosiHUKM. COOTBETCTBYHOLLEe 06yUeHMe JOCTUraeTCs B pas-
HOO6pa3HbIX (hopMax UrpoBoii AesTeNnbHOCTU. YncTo gumsmnonoru-
YeCKOoe 3HayeHue UrpoBOW AeATeNIbHOCTU 3aK/0YaeTCs He TOJb-
KO B pasBUTUWN WHTENNEKTa, HO W B YBEINYEHUN AUHAMUYECKOTO
KOMMOHEHTa. Harpysku Ha CKefleTHYH MyCKynatypy, a B CBA3U
C 3TUM W BO3HWKHOBEHWe TeX (PU3MONOrMYECKUX MNOCNELCTBUN,
KOTOpble MOAYUHAKOTCA 3HEPreTUYeCKUM npaBunam CKeneTHbIX
MbILWL,. [ocne Tpex NeT MalbuMKKU HauMHatT NPeanoynTaTh Urpsbl,
B KOTOPbIX NPOSIBNSAETCA aKTMBHOCTb W CWMa, 4EBOYKU WUIPbl, Fae
npeobnafaet yxof 3a pe6eHKOM —urpbl B KYK/bl U T.[4.
CneaytoLLmin BO3pacTHOM nepuog —nepyoa MAaALero WKosb-
HOro BO3pacTa, Wam otpoyectBa. CeMueTHWIA BO3pacT M3BeC-
TeH KakK Nepuof CMeHbl MOJIOYHbIX 3y60B Ha MOCTOAHHbIE, B
CBA3N C YeM, MPOUCXOAMT faNbHelilee npeobpa3oBaHue fes-
TeNIbHOCTU NULLEeBapUTENbHOW CUCTEMbI U ele Oofbllee Mpu-
OAMKEHMe K NUTaHUIO B3poc/oin nuwe. K 7 rogam yctaHaBiu-
BaeTCcA HacToAwas xofAbba u 6er mo TUnNy B3pOC/bIX, U MNPOLON-
XalT CHMXATbCA 3HepreTuyeckue 3satpatbl. Mrposas fgedTenb-
HOCTb B 3TOM BO3pacTe CMeHSeTCsa OpraHM30BaHHbIMU CMOPTUB-
HbIMWU WUrpamu, crneumanbHbIMU YypoKaMu, 3aHATUAMU (HU3KN-
YECKOW KyNbTYypOW, MewwexoAHbIMU 3KCKYPCUSAMMW Ha MNpuUpoay.
BospacTHol nepuog oT 7 fo 11 neT paccMatpuBaeTcs Kak Bpe-
MA MOHATMAHOIO MNO3HAHMA PeOEeHKOM OKpY>XKaloLlein cpegpl.
CnegyeT OTMETUTb, YTO B WHAUBMAYASIbHOM pPasBUTUM 4YenoBe-
Ka npeobpa3oBaHue 4esi0BEeYECKNX OTMpaB/ieHUli B COOTBETCTBY-
loLMe nepenoMHble 3Tanbl He TO/IbKO OMNpefAenseTcs reHetuyec-
KM KOZOM, HO, B OCOGEHHOCTU B 60nee Mo3gHMEe BO3pacTHble
nepuogbl, M BAUAHWEM COLMANbHO-OPraHU3aLnoHHbIX (HOpM
BO3MENCTBMA TaKMX YUPEXAEHWUR, Kak AeTCKUIA caf, LiKona.
Yxe B 6-7-8 net, 6yayunm LWKONbHUKAMM, OETW HauyMHalT
B 60/IbLIEN CTENeHU KOHTPONMPOBaTb, OCMbICIMBATL U NPOAY-
MblBaTb CBOW LeNCTBMA W NOCTYNKWU. MponcxoauT pasBuTune npo-
LLeCCOB TOPMOXEHMSA, KOHLEHTPaLUmM 1 yCTONYNBOCTU HEPBHbIX
npoueccos B LIHC pebeHka. B 7-12 neT co3gaetcs Xxopoluas
6a3a gna obydyeHMs u BocnUTaHMA. MblleyHas cuctema npo-
A0/KaeT YKpenasaTbCA W COBepLUeHCTBOBaTbCA. Pa3BMBalOTCH
rapMOHUYHbIE [ABMXKEHUA, PEryampyercsd UX TOYHOCTb U CO-



pasMepHOCTb, BblpabaTblBalOTCA pa3sHoOObOpasHble ABUraTeNbHble
HaBbIKW X MNOABMAKTCA HOBblE, CMIOXHO KOOPAWHWPOBAaHHbLIE
asmxeHua. K 10-11 rogam YyCOBEpLUEHCTBYHOTCHA MeNiKue Tpy-
[0Bble ABVXEHWSA, YTO HAxXoAuTCA B MPAMON CBA3U C MHTEH-
CUBHbIM pa3BUTUEM ABUraTe/lbHbIX LIeHTPOB KOPbl FO/I0OBHOrO
mo3sra. Cnegyet OTMETUTb, YTO MbllleyHad [esATeNlbHOCTb fAB-
naeTcqd MOLHbIM (haKTOpoM 06LLero passuTusa U 3L0pPOBbA fe-
Tel, CNOCO6GCTBYHOWMM afanTauuy K pasiMuyHbIM YC/0BUAM
cpeabl. B aTOT BO3pacTHOM Nepuoj 3akaH4MBaeTCa MpoLecc 0Ko-
CTEHEHUS W NOBbILWEHNA 06LLeil YCTONYMBOCTU MO3BOHOYHOIO
cTon6a. 3aBepliaetca hopMUpoBaHME opraHos AbixaHusa. K 12
rogam o6bem fierkux BospactaeT B 10 pa3 cpaBHUTENbHO C
HOBOPOXJEHHbIM.

XKUn3HeHHaa EMKOCTb fIerKMX MOBbLIWAETCA Y ManbyMKOB [0
2000 mn, y gesoyek go 1900 mn. MpopomkaeT opmmpoBaTbCA
yfapHblii 06beM cepaua, foxoaawmi go 40 ma, yactoTa cepheu-
HbIX COKpalleHnii cHKaeTcst ao 80-85 ya. B MnH. KpoBsiHoe AaB-
neHwe nosblwaetcsa 4o 100 Mm. pT. CT.

CTapLumii LUKOMbHbIM BO3pacT — MOAPOCTKOBLIA nepuod, unu
nepuog nosioBoro cospesaHus. B aToT nepuof npoucxogat byp-
Hble MepPecTPoOKN B AeATeNbHOCTM BCEX (DM3MONOTUYECKUX CUC-
TemM opraHusmMa. MeHseTca NcuMxuka U noeefleHMe pebeHka. Xa-
pakTepHa 3MOLMOHaNbHAA MOABMXHOCTb, NOO03HATENLHOCTL U
CTpem/ieHne K HOBOMY. 3HayuTe/lbHOe MECTO B CO3HaHMM Mogpo-
CTKa 3aHMMaeT My3blKa, NMTepaTypa, XMBONUCb, CNOPT N (U3N-
yeckas KynbTypa. C (hM3MONOTMYECKOA TOUKWM 3peHns noapocT-
KOBbI Mepuof XapakTepusyeTcs MOBbILEHNEM WHTEHCUBHOCTM
pocTa, 06MeHa BeLlecTB, YCW/IEHHbIM MOTPe6/ieHNeM KUCIOpo-
[a, Pe3KUM HapacTaHWeM [eATeSIbHOCTU Xene3 BHYTPEHHen cek-
peunn n, HakoHeL, MonoBbIM cO3peBaHMEM. B 3ToT nepuog poct
YyBeNNYNBAETCA Ha 6-7 CM 3a rof, HapacTaHme Maccbl Tena oTCTa-
eT OT MakCMMa/ibHOro yBennyeHusa pocTta. Mo3ToMy MNOAPOCTKM
MMEIT XyZON M BbITAHYTLIN BUA. O6bem cepiua yBenmumBaeTcs,
npubnusnTensHo, Ha 25%. KpoBsfHOE [JaBfieHWe HECKONbKO BO3-
pacTaeT, YacToTa CepAeyHblX coKpaweHnin K 14-15 rogam CHUXKa-
eTcsa Ao 70 ygapoB B MUHYTY. 3HAYMTE/IbHO BO3pPacTaeT >XU3HEH-
Hasa EMKOCTb Nerkux, 4vactoTa AblXaHuUa CHWKaeTcsa fo 14-16pa3
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B MUHYTY. PopMupyeTca TUN AbIXaHWUA: Y Maib4yMKOB — 6oL -
HOW. a y AieBoYeK —rpyaHoi. MpoucxoguT fanbHelillee HapacTa-
HMe MblleyHol Maccbl ¢ 27,2% B 8 neT go 44,2% B 16 ner.
CoBepLUEHCTBYETCA KOOpPAWHALMS ABUMXEHUN. [eaTenbHOCTb Xe-
ne3 BHYTPEHHEN CeKpeuun 3HaUYMTE/IbHO YCWIMBAeTCH, 0CO6eH-
HO (PYHKLMK runodu3a, LWNTOBUAHOWN Xenesbl —TUPOKCUH pes-
KO MOBbILAET 0OMEH BEeLLEeCTB W pacxof 3Heprum B OpraHu3Me.
Bo36yaMMOCTb HepBHOM cuCTeMbl HapacTaeT. BosHukatoT 6yp-
Hble 3MOLMOHANbHbIE MepexuBaHUs — YCUINBAETCA (YHKLUA
Hafno4YeYHNKOB, YTO BeAeT K yCUneHnto paborocnocobHocTn. Ho
6onee CyLleCTBEHHO B 3TOT BO3pPaCTHON Mepwoj HapacTaeT ges-
TeNIbHOCTb M0/I0BbIX Xene3. O6UNbHO NOCTYMNatLLMe B KPOBb rop-
MOHbI MOMOBbIX Xefe3, He TOMbKO BUAKT HA MHOTOYMCNEHHbIE
npoLecchl, NpoTeKalolwme B OpraHu3me, HO 3HaMEHYKT CO6OiA
Hayano MosoBOro co3peBaHus. Pa3BMBalOTCA MepBUYHbIE N BTO-
pUYHbIE MOMOBble MPU3HaKW. MOAPOCTKOBbLINA BO3PacT —3To Me-
puog Npoby>KAeHNA MHTepeca K ApYroMmy nony, nepuoj notpe6-
HOCTW B N1106BK, CepAeYvHON TOCKU 1 TOMJIeHUs. B faHHOM Bo3pa-
CTe 0CO6YI0 BaXKHOCTb MPMO6GPEeTaeT Mos0BOe BOCMUTaHWE U Npo-
CBelleHMe faeTell. B 3TOT nepmof pe3ko MnoBbiaeTcs BO30yau-
MOCTb HEPBHbIX LEHTPOB KOPbl FO/IOBHOrO MO3ra, 0cfabnstTces
npoLeccbl TOPMOXeHUs. XapaKTepHbl MOBbILLEHWE MHTepeca K
KyNbTYPHOMY Hac/feAmio YenoBeyecTBa U TAra nogpocTka K 06-
LLLeCTBEHHO-COLMANbHON aeaTensHocTU. OTClofa BbITEKaeT, 4To
[l04POCTKOBBIA 3Tan pasBUTUA —3TO BaXKHEMLLMIA nepuog nogro-
TOBKV 4efioBeKa K peanusauuy vM B [Ja/bHeinlleM BWUAOBON MUC-
CUM U K MOMIHOLEHHOMY OCYLLECTBAEHUIO TPaXAAHCKON NUHUN.
Mepvog MoMoBOA 3penocTn HaumHaetcs ¢ 20-22-x neT. B aTom
nepuoge noTeHumanbHas nabuibHOCTb Pa3/IMYHbBIX CUCTEM OPraHoB
BO3pacTaer elle 60nee, B CBA3N C YeM 3HepreTmyeckume v paboume
BO3MOXHOCTW OpraHu3Ma AOCTUratoT MakCUMasibHbIX 3HAYeHWU.
VIHBOMIOUMOHHBIA Mepuod, WAM CTapyeckuidi BO3pacT, HacTy-
naeT nocne 3aTyxaHUsa BO30OHOB/IEHUA NPOTOMNA3Mbl. Y XeHLUH
3TOT MEepuoj HacTynaeT K KOHLY 3aBepLueHus [eTOPOLHOro rne-
puoja W HacCTYMNeHWI0 KMMakca. Y MY>XYWH OH HauyMHaeTcs B
54 ropa v 3aBepwaetca B 70 fieT. Bce aTv LUUdpbl HYXHO cymTaTtb
YCMOBHbIMU. BbII0 3aMeyeHo, YTO BO3pacT 3aBUCUT OT MpOrpec-
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CMBHbIX W3MEHEHWIN B TKaHAX. HekoTopble OCTatoTCs MONOALIMU
B TEUEHWe MHOTUX NEeT, APYr1Me U3MEHSITCS O04YeHb paHo. CTape-
HUE, KaK W3BECTHO, XapaKTepuU3yeTcs CUHXPOHHbIM W3MEHEHW-
eM (U3MONOrMYECKOrO COCTOSHUA Pa3/IMYHbIX (U3MONOTNYECKMX
cuctem. OTclofa BaXHOCTb OMpefeneHns GMONOrnYeckoro BO3-
pacTa He TONbKO ANsl OpraHu3Ma B LieNOM, HO W AN OTAe/bHbIX
ero CuUCTeMm.

N, TeM He MeHee, JeneHWe PerpeccMBHOrO nepuofa passu-
TS Ha MOXWUNON, CTapUYeCKWin N LONTOXUTENbCKUIA CneayeT cuu-
TaTb YCNOBHbIM, TaK Kak (M3MONOrMs ele He pacrnonaraeT goc-
TaTOYHbIMU YCTAaHOBKaMU A/ XapaKTEPUCTMK KaueCTBEHHbIX pas-
NNYNIA B 3TV BO3PACTHble MEPUOAbI XMU3HU YenoBeKa

KOHTpO/IbHbIE BOMPOCHI:

1 Ha kakve nepuogbl Nogpasfensiercs XU3HEeHHbIA LUK ye-
noseka?

2. OCO6EHHOCTM BHYTPUYTPOOHOrO pasBUTUS.

3. Yem xapakTepusyeTcsi MOCTHaTa/lbHbI NEepuoj pasBuMTUsA
yenoBeka?

4. Tpu3Hakun, XapakTepu3ylLime nonoBoe CO3pPEBaHUE.

5. Kakue n3meHeHua NpoucxXopdaT B OpraHu3Me 4yesnoBeKa BO
BpemMsa cTapeHua?

14



FNABA I
CNCTEMA KPOBU

KpoBb COBMECTHO C MM®OI, TKaHEBOW >KUAKOCTbHO (MHTEp-
CTULMAIEHOM U BHEKNETOYHOM), a TakXe CMNUHHOMO3FOBOWA, CycC-
TaBHOM W APYTYMU XWUAKOCTAMU, MPUHUMAKOLLMMUN yyacThe B 06-
MEHHbIX peakuuax, COCTaBMAT BHYTPEHHIOK Cpefy opraHu3mMa.
JomuHupytoLeli cpean aTUX XXMAKOCTel ABNSETCA KPOBb. [1aBHbIM
MecTOM 00pa30BaHWs €€ K/ETOK Y BbICLUMX MO3BOHOYHbIX CNYXWT
KOCTHbIA MO3r. 3[eCb HaxXOAWUTCA OCHOBHAs Macca KPOBETBOPHbIX
3NEMEHTOB. B perynauuu fesTenbHOCTU KPOBM BaXHYHO PO/b Mrpa-
10T rymopasibHble (haKTopbl — 3PUTPOMOITUHBI, IMMGPONO3TUHBI,
TPOM60MOo3TUHBLI. ONpeaenstoLLyo posb B €8 06pa3oBaHun N PYHK-
LMW UTPaKoT MeAMaTopbl (aLeTUIXO0NVH, afpeHanvH), a Takke HepB-
Has cuctema. KpoBb COCTOMT M3 XXUAKOWA YacTW - Mna3mbl —u B3Be-
LUEHHbIX B HE KNeTOYHbIX (HOPMEHHBIX) 3M1EMEHTOB.

OCHOBHbIMN (DYHKLUMSAMW KPOBWU ABNAKOTCHA [blXaTeNbHas,
OCYLLECTBNAKOLWAA MEepPEeHOC KMUCNopoJa W3 OpPraHoB AbIXaHWA K
TKaHAM W YINEKWUCNOro rasa B 06paTHOM HanpasfieHUW. TpaHc-
nopT Kucnopoga obecrneymBaeTcs reMors06MHOM, KOTOpPbIA ner-
KO BCTYMaeT C HUM B COefMHEHMe. Y 4enoBeka npu napumans-
HOM [aBNeHun B NErkmx okono 100 Mm pT. CT. remornobvH Ha
96-97% HacbILLLaeTCA KUCNOPOAOM, a MPU HU3KUX NapumnanbHbIX
[aBNeHNAX B TKaHAX KWCNOPOA MepexofuT B HuX. [emMorno6uH
cnocobeH cBA3bIBaTb MOCTOSHHO 06pasyloLniics B opraHusme
CO,, B pe3ynbrare 4Yero, ero HakornjeHme B TKaHAX CNOCOOCTBY-
eT 0TAaye reMornobuHOM Kucnopoga. B TpaHcnopTe KpoBbto C02
rNaBHYH po/ib TaKXXe UrpaeTt remornobmH. B BeHO3HOI KpoBm C02
AN PYHAUPYET B 3pUTPOLUTLI, B apTepuanbHOM, HanpoTus,
BbIXOAMT M3 HUX. B kanunnapax nerkux reMornobuH cHoBsa npe-
BPALLLaeTCA B HACLILWEHHYIO KMUCNOPOAOM (DOPMY - OKCUTEMOr/O-
6vH 1 BbiTecHseT C 0213 KpoBWU.

KpoBb TakXe BbINOMHAET NUTATENIbHY0 (PYHKLMIO, MNepeHocs
nuTaTenbHble BellecTBa OT MULLEBAPUTE/IbHOTO TpakTa K KneTkam
opraHusma. [noko3a, (pyKTO3a, HU3KOMONEKYNAPHbIE MEHTO3bI,
aMWHOKWUC/IOTHbIE OCTaTKW, COMIM, BUTaMWHbI MOCTYNatOT B KPOBb
HenocpeLCTBEHHO U3 KanuIAPOB KWULLKW, XXMUP W NPOAYKTbl ero
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pacLLenieHns BCacblBatOTCA B KpOBb WM nnum@y. Bce nonaswive B
KPOBb BeLLecTBa MO BOPOTHON BeHe MOCTYMNalT B MeYeHb, /ULLb
3aTeM pasHOCATCA MO BCeMY OpraHu3My, BbINOMAHAS MAacTU4ec-
Kyt0 (DYHKLUWIO M MOKPbIBAs ero 3HepreTUyeckme noTpebHOCTU.

SKCKpeTopHasa (MYHKLMA KPOBM MPOABAAETCA B yAaneHUu u3
opraHu3mMa HeHY>XHbIX MPOAYKTOB OOMeHa BeLlecTB, yepe3 Mou-
K/ M36bITKa BOAbl, MUHEPA/bHbIX MU OpraHMyecKux BeLlecTs, Mo-
CTynawwmx ¢ nuwein mnm obpasylolmxcs B OpraHusme B npo-
Liecce MeTabonusma.

"oMeocTaTnyeckass (yHKUMA. KpoBb y4yacTBYeT B MojAAepxa-
HUM MOCTOAHCTBA BHYTPEHHel cpefbl opraHu3Ma (MOCTOAHCTBO
pH, BOLHOIO paBHOBECUS, YPOBHA [/OKO3bl W T.4.).

PerynatopHas yHKuus. OTheNibHble TKAHWM B NPOLECCe XXU3-
HeLeATeNIbHOCTU BbILENAOT B KPOBb XMMWYECKME BELLECTBa, 00-
nagarouime 601bLLIOIA GMONOrNMYECKO aKTUBHOCTbIO. Haxogsch no-
CTOSIHHO B 3aMKHYTOW CUCTEMe, KPOBb OCYLLECTB/IAET CBA3b MeX-
[y pasfuyHbIMU opraHamMy u npucnocabnusaeT opraHU3M K no-
CTOAHHO MEHSAIOLMMCS YCN0oBUAM cpefbl. TakuMm 06pa3oMm, KpoBb
00beAuHAET OpraHuM3m, obycnasnvBas ero rymopasbHoe efuH-
CTBO.

B pesynbTaTe nepeHoca naasmoin v POPMEHHbLIMWU 3fIEMEHTa-
MW KPOBW MakKpOMOJIEKY/, OHa OCYLLECTB/IAeT, TaK Ha3blBaeMbIE,
KpeaTopHble (MH(OPMALMOHHbIE) CBA3W.

Tepmoperynupytowias (yHKUUA KPOBU OCYLLECTBNSETCH B pe-
3ynbTarte nepepacnpefeneHns Tenna B OpraHU3Me M ero notepu
nyTéM UCMapeHWs MnoTa C y4yacTMeM KPOBU, a TaKXKe KOHBEKLMEN
N paguaymen.

3awmTHaa QyHKLUA OCYLLECTBNAETCA B pe3yfbTaTte BblpaboT-
Kn aHtuten. K 3aWMTHbIM (YHKLMAM MOXHO TakKXXe OTHECTU
CBEpTbIBaHME KpoBW. KpOBb COCTOUT M3 XWUAKOWA 4acTu Mna3mbl
(55%) 1 opMeHHbIX 3nemeHTOB (40-45%).

K KfeTkaM KpOBW OTHOCATCHA KpacHble KPOBSiHble TefbLa -
3pUTPOLUTLI, 6enble NENKOLUTLI U TPOMOOLUNTLI - KPOBSiHbIE M/ia-
CTUHKK. B HopMe 1 MKN KPOBM COAEPXWUT MPUMepHO 4,5 MIH.
3puTpOUNTOB, 6-9 ThbiC. nelikounToB M 250-400 ThiC. KPOBSIHbIX
nnacTUHOK —TpombouyuTos (puc. 11.4,).
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NelikounTsl
(6-9) «109n

Puc. 1. L CocTas Kposu.

Y 4yenoBeka KOMMYECTBO KPOBM COCTaBfseT MpuUBAN3NTENIbHO
6 H% Macciii Tena (4-6 n1). Vmerowascqd B opraHu3mMe KpoBb B
0ObIYHbIX YCMOBUAX LUPKYIMPYET NO cocydam He BcA. YacTb eé
Haxo4WUTCs B TaK Has3blBaeMbIX feno: B nevyeHn —20%., ceneseH-
Ke [0 16%, B Houke - npumepHo 10 % oT obuiero KonmyecTsa
KpoBu. lMnasma npeactaensieT coboli pacTBOp, B KOTOPOM pacTBO-
pyrenem SBNAeTCA BOAA, & PaCTBOPEHHbIMWU BeLLeCTBAMWU —COMN
N HH »KOMOJICKYNSiPHbIe OpraHMYecKne CoeMHeHUs, a Takxe 6en-
KW 1 UX KOMNeKcbl. MAoTHOCTL KpoBK.YenosekacocTasnsgeT 1,060

1.064 i/m n. HAYKOCTb eLwé oguH u?
oHa 1 MAMAO(LLI$A5TO1Tn sk
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3aBMCUMOCTM OT COLEPXKaHWA B Mnasme 3pUTPOLUTOB U GENKOB.
KoHueHTpauua coneii B KPOBM Y MIEKONUTAKOLMX COCTaBNseT
0,9%, uTo onpepenseT eé ocMoTUYecKoe aasneHne. OHO UrpaeT 3Ha-
YUTENIbHYIO PO/b B MOALEPXKAHWUM KOHLEHTPaUUW pasnyHbIX Be-
LLeCTB, PACTBOPEHHbIX B XXUAKOCTAX OpraHu3mMa Ha qu3snonoruyec-
K/ HeobXOLMMOM YpOBHE. PacTBOpbl C OCMOTUYECKWUM [aBNeHUEM
60/iee BbICOKMM, YeM OCMOTUYECKOE AaBNeHue COLEePXMUMOro KIeT-
K (TMNepToHMYECKMe pacTBOPbl), BbI3bIBAKOT €e CMOpLLMBaHUe
BC/IeZICTBME nepexoja BoAbl U3 HUX B pacTBOp. HampoTus, pacTBopbl
C OCMOTUYECKUM [aBneHneM 605ee HU3KUM, Y4eM OCMOTUYECKOE
[aBIEHNe COLEPXMMOro KMeTku (rMnoTOHMYeCKne pacTsBopbl), Bbl-
3bIBalOT YyBeNMYeHVe 00bEMa K/IETOK B pe3ynbTaTe nepexofga BoAbl
13 pacTBopa B K/ETKY. PacTBOPbl C OCMOTUYECKUM [aB/IEHNEM, paB-
HbIM OCMOTWUYECKOMY [aB/IEHNIO COAEPXMUMOTrO KNeToK (M30TOHM-
YeCKMe pacTBOpbl), He BbI3bIBAKOT M3MeHeHUs 06béMa KneTok. Oc-
MOTUYECKOe AaBfieHMe BCerfja Haxo4MTCcA Ha OTHOCUTENbHO NOCTO-
SAHHOM ONTUMabHOM YpOBHe U cocTasnseT 7,3 atMm. (5600 MM pr.
cT.). OHO noanepXnBaeTCcAa COBOKYNHOCTLIO CNeLuaibHbIX MexaHu3-
MoB. MomMuMO coneit B niasme KpOBW COAEPXUTCSA MHOro GesikoB
(7-8 %) TaKKe co3garoLmMX OCMOTUYECKOE [aB/IeHNe, KOTOpPOoe npu-
HATO Ha3blBaTb OHKOTUYECKUM. ITO JaBfiEHNe COCTaBNseT B CPea-
HeM 30 MM pT. cT. OHKOTUYECKOe [aBfieHne ABNAETCA (PaKTopom,
CMOCOOCTBYIOLWMM Nepexody BOAbl M3 TKaHell B KPOBSHOE pyc/o.
BaxkHeliluMM MokasaTenieM MOCTOSAHCTBA BHYTPEHHEN cpefbl opra-
HU3Ma ABNAETCA eé aKTVMBHAs peakuus, MokasaTeneM KOTOPOM cny-
XUT KOHUEHTpauma BogopogHblx (H4) n rugpokcunbHbix (OH')
MOHOB. [N15 OLEHKN aKTUBHOW peakuuu KpoBW MPUMEHSIOT BOLO-
POAHbINA Nokasatenb, WA pH. Y yenoBeka KpoBb UMeeT cnabolie-
NOYHYH peakumto. Tak pH apTepuanbHOn KpoBw coctaBnseT 7,35-
7,47, a BeHO3HOW —Ha 0,02 eguHULbI HUXKE.

I3BeCTHbI TpU rNaBHbIX MyTU NoAfep>kaHus pH Ha MoCTosH-
HOM YpPOBHe:

-byepHble cUCTEMbI XWUAKOW BHYTPEHHEN cpedbl opraHu3mMa
N TKaHei;

-BblgeneHne C02 nérkumu;

-BbllefIeHNe KUCNbIX W LWEeNoYHbIX MPOAYKTOB U yAaneHue KX
N36bITKA Yepes MoyKu.
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T KpoBu cyuecTByeT BydepHble cucTembl: KapboHaTHas, goc-
(paTHas, 6enKOB nnas3Mbl KPOBM U reMornobuHa.

XKnpgkas yactb KpoBu —inia3ma coctont Ha 90% wu3 BoAbl, 7-
X% 6enka, 11% ppyrux opraHuyeckux sewlects u 0,9% Heopra-
HUYeCKUX coeAuHeHui. Mnasma LMpKyNnpyoLwen Kposu nepe-
HOCUT GMONOrMYECKM aKTUBHbIE BeLlecTBa M NPOAYKTbl MeTabo-
nu3mMa. benku nnasmbl JenaT Ha Be OCHOBHble rpynnbl —anboy-
MWHbI U TN06YNNHLI. B nocnefHO0 Gpakuno BXoguT U uobpu-
HoreH. AnbbymuHbI cocTaBnsaloT 60% 6enkoB nnasMbl, OHW Of-
pefenstoT eé OHKOTMYeCcKoe aasneHue. [TNo6ynnHbl pasgensaoT Ha
HEeCKONIbKO (hpakuwuii: anbha, anbga-2 6eta-2 U ramma-rnobynu-
Hbl. Bce OHW BbINOMHAKOT BaXKHYK PO/b B 3aliMTe OpraHu3ma,
CBA3bIBAHUMN LMPKYIMPYIOLWNX U Nna3me HU3KOMONEKYNAPHbIX
COeAUHEHNI 1 B NOAAEPXaHWUN MOCTOSAHCTBA OCMOTMUYECKOrO AaB-
neHns. OHM aKTMBHO Y4acTBYIOT B 06pa3oBaHUM TKaHEBOMN XUA-
KOCTW, NUM®bI, MOYKM, BcacbiBaHMM BoAbl (puc. 11.2.; 11.3)).

dOopMeHHble 3/1eMeHTbI KPoBU. K HUM OTHOCATCA 3pUTPOLM-
Tbl, NEAKOUUTbI N TPOMOBOUMTbI (KPOBSAHbLIE MAACTUHKK), KOTO-
pble COCTaBNAT 0K0J0 44% o06wero o6béma KpoBu.

SpuTpounTbl COCTaBNAOT OCHOBHYHO Maccy KpoBW, onpeje-
naro! cé KpacHblin UBeT. OHU OTANYAOTCS 6OMbLLON 31aCTUYHOE -
IbI0 1 Nerko NpoxoAdT Mo Kanunnsapam, Tak Kak MMelT BABoe
MeHbLUWIA AnameTp, YeM cama knetka. O6Lwas nnowaib BCexX 3puUT-
pPOLMTOB B3POCNOr0 YesioBeKa cocTaBfifgeT npumepHo 3800 m2
4yto 1 1500 pa3 npeBblaeT NOBEPXHOCTb Tena. OCHOBHOMN (hyHK-
Umei 3pUTPOLMNTOB ABNSETCA TpaHcnopTupoBaHue 0 2 0T Nerkux
K TKaHsM 1 CO020T TKaHel K NErkum.

OCHOBHbIM COCTaBHbIM 3/1EMEHTOM 3PUTPOLUTOB fABMAETCA
remorno6vH. Ero cpegHune cogepxxaHvie y yenoseka — 14,02 mr %
/100 cm' KpoBwM, T.e. y YenoBeka Maccoli 65 Kr coctasnseT 600 .
CBA3aHHbIN KMUCMIOPOAOM reMorfiobuH HasbiBaeTcsi —OKCUTemor-
nobunom, a HacbiweHHbll C 02— kapbokcuremornobuHom. Ie-
mMornobuH noutn M 300 pa3 nerye coepunHsetrcad ¢ C02—rTak
imiinacMi.iM YrapHbIM rasom, 4yem c kucnopogom (032. lMoato-
My Npy OTpaBfieHWW YyrapHbIM ra3oMm BO3HUKalOT TAXeNble Mo-
CNefCTBUA KWUCMOPOAHOro ronogaHusa (peoTa, ronosHas 60nb,
noTeps CO3HUHWUH).
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SPUTPOLUTDI TPOMBOUWNTHI

*oow N
# % S
XT *n
>
NENKOUWNTbI
ATpaHyoumnThbl
Numpount MoHouunT
MpaHynounThl

Basopunbl 3Jo3nHopunbl HentTpodhunbi
Puc. 11.2. ®opmeHHble 3NeMEHTbI KPOBU
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Puc. 11.3. JlumhaTuryeckasd cucTema MAEKONUTatOLLUX:
| - nerkve; 2 - numdaTunyeckad cucTema; .3 - BEHOYHAsA CUC-
Tema, 4 - apTepuanbHasd CUCTEMA; 5 - TKaHu.

li CKeNIeTHbIX U CepPAEYHON MblLaX FeMOrnobuH HasbiBaeTC
MWOTN06UHOM. 3TOT MUIMEHT KPacHOro LBeTa UrpaeT BaXKHYHO
po/fib 1 paboTe MbIWL, CHabXas UX KUCMIOPOAOM, Hanpumep,
MbILLILY CepAua no BpeMs CUCTONbI. PU3NKO-XMMUYECKME CBOM-
CKW KpOBY XapaKTepu3ylTCs CKOPOCTbK OCeAaHus 3putpouu-
loH (CO )). Y B3pocnbix Myx4uH CO3 cocTaBnsetr 5-9 MM, y
XeHwunH K K) mm 3a 1yac. Ha BennunHy CO3 Bauset gusno-
NOTUYeCKMe COCTOSHME OpraHu3Ma —oOHa YCKopseTcs npu 6epe-
MEHHOCTU 1 psge 3aboneBaHuiA.
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JleAKounTbl OTHOCATCA K 6e/ibiM KPOBSIHbIM K/eTKaM. Y HuX
nMeeTca f4po u umutonnasma. O6Liee KOMMYecTBO NEAKOLUTOB,
KaK y)e OTMEeYeHO Bbllle, Yy B3pOC/IOr0 4YenoBeKa HaTowak B 1
MK KpoBu Konebnetca ot 6000 go 9000. YBenuyeHue Konunde-
CTBa /IeMKOLMTOB Ha3blBaeTCA NIeMKOLUTO30M, YMeHblUeHNe —
neikoneHmen. ®MU3NMONOTNYECKNA NEMKOLUNTO3 HabnoaaeTcs BO
BpeMs OepeMeHHOCTM, nocfe npuéma nuuin, Mpu MblWEYHOW
paboTe, CUMIbHbIX 3MOUMAX, GOMEBLIX OLLYLLEHUSX.

BTopoli BuA neikoumnTOo3a XapakTepeH A5 BOCNaIUTENbHbIX
MPOLEeCCOB U MHMEKLMOHHbLIX 3a60/1eBaHNIA.

NeiikoneHns xapakTepusyeT TeYeHNe HEKOTOPbIX  UHMeKLN-
OHHbIX 3a60neBaHuiA. OC060 pPe3Koit OHa ObIBaeT NPU NOPAXKEHUN
KOCTHOrO MoO3ra B pe3y/bTaTe /lydeBoli 601e3HN. Bce neiikouuTbl
o6nagat0T ameb0BUAHON MOABVMKHOCTHIO. CBOE  LMTONNa3MOM
NeNKoLMTbI CMOCOBGHbI OKPYXXUTb MHOPOLHOE TEeI0 1 C MOMOLLbHO
cneunanbHbiX (hepmeHTOB nepeBapuTb ero (garoyntos). OAuH
NeNKOLUUT MOXET 3axBaTuTb 4o 15-20 6akTepuid. JleikouuTbl cno-
COOHbI BblAeNATb pAL BaXHbIX ANS 3alWUTbl OpraHM3Ma BeLLecTB
(aHTUTeNa, BellecTBa ParounTapHO peakuumn 1 3aXKUBNEHNA paH).

B 3aBMCMMOCTM OT TOrO, COAEPXUT X uMTONIa3mMa 3epHuUc-
TOCTb WW OHa O4HOPOAHA, NENKOLMUTbI AeNATCS Ha ABe rpynmbi:
rpaHyfiounTbl U arpaHynoLmuThl.

"paHynouMTbl COCTaBAAOT 0KOM0 60% BCEX NENKOLMTOB KpPO-
BW, BPEMS MX XXWU3HW PaBHO NPUMepPHO 2-M cyTKam. OHU, B CBOKO
oyepefb, LenaTcs Ha TpW Bupa.

KneTkn okpawuBarouine LWenovyHbIMM Kpackamu - 6asodu-
namu, KfeTKU CNOoCO6Hble BOCMPUHUMATL Te U [pyrve Kpacku
Ha3blBalOT HenTpodunamu. KneTku, OKpalumBaroLLMecs KUC/bl-
MW KpacKamu, HasblBalOTCs 303MHOMnamu. KneTtku, okpawiu-
BalolLMeca LWeNoYHbIMU Kpackamn — 6asogunamun. HakoHel,
KNeTku, cnocobHble BOCNPUHUMATbL Te U Apyrve Kpacku Hasbl-
BalOTCA HelTpodpunamu. MepBble OKPALLNBAKOTCS B PO30BbIN LBET,
BTOpble —B CUHWW, TPeTbM —B PO30BO-(INO/ETOBLIN.

YBenuyeHne Konnyectsa 303MHO(UMIOB Ha3blBAKOT 303UHO-
(mnueii. ITO cOCTOAHME Hambosee YacTo COMYyTCTBYeT afnepru-
YECKNM peakuusm.

Baszodunbl —npoayuMpyrOT renapuH, NpensaTCTBYHOLNIA CBEP-
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TbIBaHUIO KPOBMU.

Mopasnsowee 60MbLWMHCTBO PaHyNOLUTOB MPUXOAUTCSA Ha
[OMK0 HEWTPO(UIOB, KOTOPbIE B 3aBUCUMOCTM OT (hopMbl Aapa fe-
NATCA Ha pag GopM. Y KOHbIX HEATPOGUIOB AP0 KPYrIoe, y Mo-
NnofbIX —B BuAe NOAKOBbLI AN Naiovku (nanoykosgepHole). C BO3-
pacToM Afpa KNeTOK MepeLuHYpOBbIBAeTCA U pas3fensatoTca Ha He-
CKONbKO CErMeHTOB, 06pasys CermeToosifepHble HEMTPOQHIIbI.

HeliTpodhmnbl CKanimMBalTCA B MecTax MOBPEXAEHUS TKaHel
WA NPOHWKHOBEHUA MUKPOOOB, 3axBaTblBAKOT W MepeBapuBaloT
74

ArpoHy/owrrel (He3epHUCTbIe NenkoumnTbl). K 3TUM KeTkam
OTHOCATCA NMM@OUNTBI U MOHOLMUTLI. JIuMpounTsl 0bpasyetcs
BO MHOrMX opraHax (num@arnyeckux ysnax, MUHAanuHax, ce-
Ne3eHKe, BUIOYKOBON Xenese, KOCTHOM Mo3re). [oBbileHMe KX
KO/IMyecTBa B KPOBW Ha3blBaeTCA NMMGOLMTO30M, MajeHne Huxe
HOpPMa/ibHOW BENNMYMHbI —NUMMOneHnein. bnarogaps Haauuuo
Ha Hapy>HO NOBEPXHOCTM MeMbpaHbl creunguyecknx pewen-
TOPOB, NMMMKMOLNTLI CMNOCOOHbLI BO36GYXAATbCA MPWU BCTPEYe C vy-
XXepoAHbIMM 6enkamm M TOYHO UX AnddepeHUnpoBaTb Ha C06-
CTBEHHbIE TKAHW U YyXeponHble. 3Ta CNOCOOHOCTb OCHOBAHA Ha
NX aHTUTEHHbIX pasnuuuax. CneumanbHble opmbl T-nnmpoLm-
TOB MOCPefCTBOM (PEPMEHTOB CamMOCTOATENbHO pPaspyLUaloT 4y-
XepoaHble OefKoBble Tena, >XXWAKOCTWU, BUPYCbl, KNETKW TpaHc-
NNaHTMPYyeMOi TKaHW. 13-3a 3TOro Ka4yecTsa OHW MOAYYUIN Ha-
3BaHME KUNepoB, KNeTOK-yO6uiL. JIUMGpOUNTbI ABNAAIOTCA LEeHT-
pasibHbIM 3BEHOM WMMMYHHOW cucTembl, MOHOLUTBI TaKxe obpa-
3yHOTCA B KOCTHOM MO3ry, TUM{aTUyecknx ysnax, CoefuHUTENb-
HON TkaHW, 06nafalT amMeb60BUAHLIM ABUXEHUEM W 06nagalT
CamMoW BbICOKOI (haroymMTapHON aKTUBHOCTLIHO.

NelikouptapHas Popmyna. KonnyecTBeHHble COOTHOLLEHUS
BCEX YKa3aHHbIX BUAOB NeNKOLMTOB Nepuiepnyeckoli KpoBm Ha-
3bIBaOT feiikouuTapHoi hopmynoil. Ee onpefenstoT Ha OCHOBa-
HUM guddepeHumansHoro nogcyérta 200 nelikounToB B OKpa-
LEHHOM Ma3Ke KpOBW M MNOCNEeAYHLLEro BbIYUC/IEHUA WX MPO-
LLEHTHOrO cofepXaHus. B HOpMasnbHbIX YCIOBUAX NeKoLMTapHas
(hopmyna [0BO/IbHO MOCTOSIHHA W XapaKTepusyeTca CrefyroLun-
MU MPOLEHTHBLIMW COOTHOLWEHUAMN: 6a3opunbl —0-1, 303UHO-
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¢unbl — 0,5-5; nanoykosgepHble HenTpouabl — 1-6, cermex-
ToAfepHble HelWTpounbl - 47-72, numgounTtsl - 19-37, MOHO-
unTbl —3-11%. OTK/OHEHME NeAKOLUTAPHON (HOPMYbl CAYXUT
BXHbIM ANArHOCTUYECKMM MPU3HAKOM MpU pasnyHbIX 3abone-
BaHMax. 1

TpombounTbl 06pa3yroTcs B KOCTHOM Mo3ry. Nepuof npebbl-
BaHWA MX B KPOBOTOKE —OT 5 Ao 22 aHeld. Yucno TpomboLUTOB
BO3pacTaeT npu NuLieBapeHum, THXeNo MblleyHon paboTe, Ge-
PEMEHHOCTM.

TpoM6bOUNTBI XapaKTepu3yroTCa NMOABUXKHOCTLIO, a TaKXKe Cno-
COBHOCTLIO MPOAYLMPOBATL M BbIAENATb (PEPMEHTHI, Y4acTBYHO-
L Me Ha BCexX aTanax CBepTbiBaHUA KPOBW.

OcTaHOBKa KpoBOTeyeHMs (remocta3) BO3HMKAeT B pe3y/ib-
TaTe cnasMa KPOBEHOCHbIX COCYJOB W MOSABNEHUSA 3aKyMnopuBato-
LLiero cocyf, KpoBAHOrO Cryctka. B remoctatnyeckon peakuuv mne-
KOMUTaIOLWMX N YenoBeKa NPUHUMAIOT y4yacTue OKpYXarLias co-
CYyL TKaHb, CTEHKW cocyfa, nyia3MeHHble ()akTopbl CBEPTbIBAHUSA
KpPOBM, BCe KNeTKW KPOBWU M 0CO6eHHO TpomboumTbl. Ha cerog-
HALWHWIA geHb n3secTHO XIV (akTopoB u 6enok C. Bee aTn dak-
TOpbl, BCTYyNas B C/NOXHble B3aMMOOTHOLUEHWS, BbI3bIBAOT (PoOp-
MWUPOBaHMe KPOBAHOIO CrycTka, KOTOPbIA YMeHbLUaeT Uau nos-
HOCTbIO MpefoTBpaLLaeT KpoBOMOTept. Hapagy co CBepTbiBato-
el cucTeMoin cpabaTbiBaeT MPOTMBOCBEPTHLIBAOLLNIA MEXAHU3M,
B pe3ynbTate B KPOBb pedieKTOPHO BbiGpacbiBaeTCA renapuH u
aKTmBatopbl pUOPUHONMTMYECKOTO npoLecca. CeépTbiBatoLLas u
NMPOTUBOCBEPTbLIBAKOLLAA CUCTEMbI HAXOAATCA B OpraHu3me B No-
CTOSIHHOW B3aMMOCBA3M U B3aMMO[LENCTBUU, B pe3ynibTaTe 4ero
KpPOBb B COCYZMCTOM pyc/ne NnpebblBaeT B XWULKOM COCTOSHUMW.

Mpovuecc cBepTbIBAHUS KPOBY PerympyeTcs NocpescTBOM Hell-
POrymopasibHbIX MeXaHW3MOB C y4acTMeM afjpeHa/lMHa 1 Hopaa-
PEHaNnHa, KOTOpble BbIAENAKTCA B OTBET Ha CTPECCOPHbIE BO3-
[eNcTBUS 1 Pe3Ko YCKOPSAKT CBEPTbIBaHME KPOBU, Bbi3blBas CO-
CTOsiHME, Ha3blBaeMoe runepkoarynsuumein. Mpouecc cBepTbiBa-
HUSA KPOBU MOXET PerynnpoBaTbCs YCNI0BHO-Pe(hIEKTOPHO Yepes
BereTaTMBHYH0 HEpPBHYK CUCTEMY W 3HAOKPUHHbIE MEXaHWU3Mbl.

Mnasma KpoBM 4YesnioBeka 06/1afaeT CNOCOOHOCTLIO CK/enBaTb
3pUTPOLUUTLI, NpeBpaLlas Ux B KpynHble KOMOYKWU BULMUMbIE He-

24



XKIOPYXXEHHbIM [N1a30M. JTa peakuus Ha3blBaeTCs peakuuei arr-
NIOTUHaUMW. Takol MpoLecc NpoMcxXoauT, eciin cneyunguyeckme
HelllecTBa NnasMbl Ha3BaHHble arrflTUHUHAMK, BCTPeYarTCa CO
cneympuyecKMMuy BeLlecTBammn 3pUTPOLUTOB arrnioTUHOTEHAMN.
ATTNHOTUHUHBI N1a3Mbl —6eKN rNobyNMHOBOI (hpakuum, BCTpe-
4aloTCca B [BYX MoAUUKauMAX —a u b. B ABYyX MOAM(pUKaLMAX
BCTPeyaroTCa 1 arrMioTUHOreHbl SpUTPOLNTOB. OHU COOTBETCTBEH-
HO 0603HayarTCa 3arnaBHbIMW 6ykBamu angasuTta: A n B. Arr-
NOTUHALNA MPOUCXOANT, ecnin B Nia3Me KPOBU peuunueHTa nve-
eTcs arrfloTUHUH oG a 3pUTPOLUTLI KPOBU [OHOPA COAEpXKaT ar-
rnoTMHOreH A. To XKe NpoM30geT, ecnn nnasma KpoBu peuunu-
eHTa MMeeT arrMiTUHWUH (3 a 3pMTPOLUTLI NepennmBaemoli Kposu
—arrnoTuHOreH B. Peakuusa arrnioTuUHaumMm He nNpou3ongéT npu
BCTpPeye pasHbIX arrtoTUHUHOB MasMbl peuunueHTa U arrnio-
TUHOTEeHOB B 3pUTPOLMTAX LOHOPA.

Mo cofep>aHWO arrnTUHUHOB B MNasme U arrnioTuHore-
HOB B 3puUTpOLMTaxX 0Ka3asoCb BO3MOXXHbIM pa3fie/inTb BCEX Ji0-
feil no Kpoeu Ha 4 rpynnbl. X o6o3HavaoT: | (O) — a, @ I
A - AP Il B)- B a; IV(A B)- O (puc. H.4).

Takum o06pa3om, NHOAeil MepBOl rPynmnbl paHblle CYMTaNu
YHUBEPCA/IbHbIMW [OHOPaMW, T.e. UX KPOBb MOrna 6biTb nepenu-
Ta BCeM 6e3 WCKNYeHWUa nuuam, a ngaM, obnagawowmm IV
FPYynnon, MOXHO OblN0 MepenvBaTb KPOBb BCEX APYrux rpymnn.
O[LHaKo, CpaBHUTeNbHO HeLaBHO CTan0 W3BECTHO, 4YTO 3Ta
YHVBEPCa/IbHOCTb He abCoMTHA, T.K. Y N0AeN C KPOBbIO NepBoi
rpynnbl B 4OBOJIbHO 3HAYMTENIbHOM MPOLEHTEe OO6HapY>XXeHbl UM-
MYHHble aHTU-A- U aHTU-(3-arrNiOTUHUHBL. [epenuBaHue Takoi
KPOBW MOXET MPUBECTUN K TAXKENbIM MOCNEACTBUAM U faXKe K CMep-
TeNlbHOMY MCXofy. OTW JaHHble MOCNY>XUNN OCHOBaHWEM K repe-
NIMBAHUIO OAHOTrPYNMNHOM KpoBW. KpoMme BbIlIEHa3BaHHbIX arr-
NOTUHWHOB B KPOBWU Yei0BEKa OTKPbIT TakK Ha3blBaeMblii pe3yc-
(hakTOp. ITOT arrNOTUHWH MONYyYeH MNpPU BBeAeHUU KPOanKam
aputpounToB 06e3baH (Rhesus). Ecnn B3aTb nnasmy MMMYHMW3K-
POBAHHOIO TakMM MyTEM KPONMKa W BBECTU B Hee 3pUTPOLUTHI
yesioBeKa, TO B 85% cny4yaeB MPOM3OMAET arrniOTUHALMS.

Copepxalaa pesyc-hakTop KpOBb Ha3blBaeTca pesyc-noso-
xutenoitoii. Y 15 % nofein pesyc - pakTop OTCYTCTBYET, U OHU
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IOTUHOTeHbl ATTNIOTUHUHDBI

OQHOWMEHHbIE

arrno rmMHoreHbl M arrNlOTUHUHBLI

OTcyTCTBME arrfloTUHaLnu

0(1)

A(H)

B(LL)

AB(1V)
o)

Puc. 11.4. TpynnoBble CBOMCTBA KPOBW:
1 —npeacTasneHne 06 arroTUHAUMW; 2 —TPYnbl KPOBK
npegeneHve arrmoTUHWUHOB U arr/itoTUHOIEHOB)
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HasbIBalOTCA pe3yc -oTpuuaTenbHbIMU. OTKpbITUE pe3yc-thakTopa
B KPOBW MIMeeT MpaKTUYecKoe 3HayeHve. Eciv BBECTU KPOBb Yeso-
BEKa, Cofepkallyto pe3yc-(haKTop, YenoBeKy C OTpULaTeSIbHOM
pe3yc-peakLeir, TO B NasMe nocrefHero o6pasytoTcs BeLLecTBa,
CNOCO6GHbIE reMoIM3NMPoBaTh 3PUTPOLMTLI, cofepKallme pesyc-
(hakTop. M03TOMYy MOBTOPHOE MepesMBaHUE KPOBW, COAepXKalLleit
pesyc-(hakTop, onacHo, T.K. OHO MOXET BbI3BaTb remMosiv3 3pUTPO-
LMTOB BBefEeHHOM KpoBu. MpoBepKa KpoBW Ha pe3yc-thakTop 06s-
3aTenibHa 'y 6epeMeHHbIX, KOTOPbIM Ha3Ha4YeHo rnepenvBaHne KpoBW.

MoXeT CnyumTbCsl, YTO MaTb MO KPoOBW OyAeT OTHOCUTLCA K
pe3yc-oTpuLaTeNbHOW rpynne nwogeid, a pebeHOK yHacneayeT OT
0TU@ pe3yc- NONOKMTENbHbIV hakTop. Bnarogaps Tomy, yTo pesyc-
(hakTop M04a MOXET NPOXOAWUTL Yepe3 MaLeHTy B KPOBb MaTepwu,
OH OyaeT UMMYHW3MPOBaTb MaTb. TOMWMO 3TOro, aHTUpe3yc-re-
MOJIM3MH, 00pasyloLMncsa B niasmMe maTepy, MOXeT MepexonTb
Yepe3 M/aUeHTy B KPOBb M/104a U BbBbIBATL MEMOIN3 3PUTPOLUTOB
nocriegHero 1, Takum 06pasoM, SBUTLCA MPUYMHON ero rméenu.

Numda ABNSETCA NPOU3BOLHOM KPOBW. Y BbICLLMX YXMBOTHbIX
nnmdgoobpasoBaHne ABMSETCS Pe3y/bTaTOM pasHULbl Mexay rng-
pOCTaTUYeCKMM JaB/ieHNeM B KPOBEHOCHbIX Kanuisipax v TKaHsX.
Mog BAUSIHMEM TMAPOCTATUYECKOrO AAB/EHMS KPOBU B Kanuisipax
NpoucxoauT 06pasoBaHve NUM@bI, B TO BPeMs Kak yBennm4yeHue
OHKOTUYECKOr0 AaB/ieHns NPensATcTBYeT NMM{poobpasoBaHuto. 3-
3a 60/1bLUOM pasHULLbI LaB/IeHUSS KPOBU B apTepuasibHOM U BEHO3-
HOM KOHLIaX KanunisapoB Npouecc (uibTpauum MMgbl MPOUCX0-
OUT B apTepuasibHOM KOHLE, a BO3BpaLLaeTcs MMda B KpoBb — B
BEHO3HOM. Bo3BpaTty /iMMdbl cnoco6cTBYeT M NOBbILLEHHOE OHKO-
TUYeKOe [aBfieHne BeHO3HOM0 KOHLA Karu/ispos.

DYHKUMIA NMMPbI, KaK 1 KPOBW, HanpassieHbl Ha NOAAepXKa-
HWe OTHOCUTE/IbHOrO MOCTOSIHCTBa BHYTPEHHel cpefdbl, T.e. ro-
meocTasza. C NoMOLLbIO UMbl OCYLLECTB/IAETCH BO3BPaT 6e/IKoB
N3 TKaHeBbIX MPOCTPAHCTB B KPOBb, y4acTue B Mepepacrpegene-
HUW BOAbI B OpraHu3me, MOJI0KOOO6pa30BaHUK, MULLIEBAPEHUN U
obMeHe BelLecTB. NocpeAcTBOM TpaHcnopTa 13 NIMM{OUAHbBIX Op-
raHoB MakpoaroB, NMMQOLUTOB N aHTUTeN, Nnumda yyacTsyeT
B UMMYHHbIX peakumsax opraHmaMa. OHa UrpaeT peLuatoLLyo posib
BO BCacCblBaHWM W TPaHCMOPTE XXUPOB U >XXMPOPacTBOPUMbIX Be-
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LLECTB K KneTke. PYHKLUA NUM(bl COCTOUT U B YAAIEHUN U3 MeX-
KNIETOYHOro NPOCTPAHCTBA BeLLecTB, KOTOpble He peabcopbupy-
I0TCA B KPOBEHOCHble Kanunnsapbl. Jlumga npeactaBnset coboi
MPO3payvHyo 1y onanecumpyoLwyto XXUAKOCTb CONEHOM0 BKyca, C
wenoyHoin peakumern (pH —7,35-9,0). HaxopgdAuwasca B TKaHAX
numa npegcTaBnseT coboil Aeno XUAKoCcTW, KoTopas npu Heob-
XOAMMOCTW UCMNONb3YeTCA A5 YBENMYEHUS 06bEMa LUPKYINPYIO-
el Kposu. Jlumda cogepXnT GUOPUHOreH U NPOTPOMOUH, NOTO-
My OHa W CBEpTbiBaeTCA. bonee NpoAo/MKMUTENIBHOE, YEM Y KPOBMU,
CBEpPTbIBaHNE 0OBLACHAETCA HefOCTATKOM TpombouuToB. Ha nyTtu
OT TKaHei K BeHaMm umMda NpoxoanT yepe3 buonornyeckme punb-
Tpbl —nuMM@MaTnYeckune y3nbl. 34ecb NPOUCXOAMT 3afepXKKa WHO-
POLHbIX YaCTWL, MUKPOOPraHM3MoB N NX 06e3BpexunBaHune. JKCT-
pemasibHble BO3AENCTBUA, Takue Kak TpaBMbl, 0XOru, 06W/bHble
KPOBOMOTepPM COMPOBOXAATCA WHTEHCMBHbLIM NMM®{0o06pa3oBa-
HveMm. Ero nosbileHVe NPONCXOAUT N NOS AeACTBMEM HEKOTOPbIX
BeLLecTB (3KCTPaKTOB M3 MWUABOK, NenTWUAOB, rMcTamMuHa), Hasbl-
BaeMbIX TMCTOTFEHHbIMU. MexaHnU3M UX AeliCTBMSA OCHOBAH Ha yBe-
NNYEHUN MPOHULAEMOCTU CTEHKM Kanuanspos.

Bo3pacTHble 0cobeHHOCTW KpoBW. Kak MnokasbiBaloT UCCnefoBa-
HWNA, Y HOBOPOXAEHHbLIX KOMMYECTBO KPOBW COCTaBNSET 0KO/o 15
% maccel, y rogosanbix —11%, 14-netHux —9%. MNOTHOCTbL KpoO-
BW Y HOBOPOXAeHHbIX paBHa 1060 — 1080, HO mepe pocTa ycTa-
HaB/MBAETCS Ha CBOMCTBEHHOM B3pPOC/IOMY 4enoBeKy ypoBHe (1055
- 1060). CKopoCTb OCefaHus 3pUTPOLMUTOB Y HOBOPOXKAEHHBIX CO-
cTaBnfeT 1-2 MM B YacC. Y HOBOPOXAEHHbIX, N0 HEKOTOPbIM AaH-
HbIM, CBEpPTbLIBAEMOCTb KPOBM OblBaeT 3HAYUTENLHO 3aMef/IeHa.

Cofep>xaHne MUHepasibHbIX CoMeld. B KpoBUM ¢ BO3pacToM ypo-
BEHb HATPWA YBENINYMBAETCH, Kaua U KasibLUUSA HECKONbKO CHMU-
XaeTcd, cofepxaHue dgocgopa, LUMHKA Bo3pacTaeT. PebEHOK B
MOMEHT POXAEHNA UMeeT HEeKOTOPbIA 3anac enesa.

dopMeHHbIe 3M1IeMeHTbl KpoBy. CofepxkaHue 3puTpoLMTOB Y HO-
BOPOXJEHHbIX B cpefHeM 6 MAH. B 1 MKN, K 12 rogam CHuxaetcs
00 4,98 MnH. BceTpeyaroTcs Hespesnble (hOpMbl 3pUTPOLMTOB (40
3,8-4 MnH). OcmoTMYecKas CTOMKOCTb 3pUTPOLMTOB Y HOBOPOX-
[eHHbIX Bbllwe. CofepxxaHue remorniobnHa B 1 MKN Yy HOBOPOX-
[eHHbIX MOBbLILEHO, K 5-6 MecALaM OHO CHWXaeTca U B nocneny-
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OCHOBHbIe KO/IMYeCTBEHHbIe NoKa3aTe/n CUCTEMbI KPOBM opra-

HMU3Ma B3POC/I0r0 4esioBeKa

O6Lee KOMYECTBO KPOBM Y YenOBeKa
O6bemM nnasmbl

CofepxaHue 6enKoB B nyiasme
CbIBOPOTOYHBIN anbbyMuUH
CbIBOPOTOYHBIN FNO6GYNUH
dunbprHoreH

CopepxxaHue 6enkoB B numde
CopepxaHune 6enK0OB B INKTOpe
CofepXaHne MUHepanbHbIX Cofelt B
KpoBU

CofepxaHune rnioKo3bl B KPOBU
OHKOTMYECKOE [jaB/IeHne Niasmbl
OcCMOTMYECKOe fjaBieHmne nnasmbl
MAOTHOCTb KPOBK

Yncno apuTpoLmnTOB B KPOBU Y
MY>X4YUH B 1 MM3

Ywncno apMTpoUnNTOB B KPOBU Y
KEeHWMH B 1 MM3

CofgepxaHve remornobuHa y My>XumH

CogepxaHue remMorno6uHa Y XEeHUWMWH

Yucno Tpom6oLNTOB B KpoBU 1 MmM3
CKOpOCTb OCefjaHNs 3pUTPOLNTOB:
Y My>X4uH

Y XeHWWMH (y 6epemMeHHbIX f0 45
MM/4)

Yucno neikounToB B KPOBM 1 MM
basogunsl

")o3otmnbl

Helipodwunbi:

1lanoukosgepHble
(’ermeHTOALEPHBIE

NumounTsl

MoHounTbl

29

6,5-7%
55-60%
Okono 7,2%
4,0%

2,8%

0,4%
0,3-0,4%
0,02%
0,9-0,95%

4,44-6,66 mmonb/n (80-120 mr%)
25-30 mm pT. CT.

Okosno 7.5 atm

1,050-1.060 r/cm3
4500000-5000000

4000000-4500000

7,7-8,1 mmonb/n (78-82 en. no
Cann)

7,0-7,4 mmonb/n(70-75 ef. no
Canu)

Okono 300000

1-10 mm/y
2-15 mm/y

4000-9000
0-1%
2-4%

60%

1-5%
50-70%
20-40%
2-10%



lOLLEM OMATb NOBbILIAETCA. Y pebeHKa NepBbIX AHEN XU3HWN KOMN-
4ecTBO NenKoLMTOB 60MbLLE, YeM Y B3poc/biX. K 10-12 rogam uncno
nemkounToB Konebnetcs B npegenax 6000-9000 ThbiC., YTO COOT-
BETCTBYET KOMMYECTBY NIEAKOLMTOB B3pOC/bIX. B KpoBM npeobnaga-
0T HOHble POPMbI NeKounTOB. 10 Mepe pocTa cogep)kaHue HenT-
pothMnoB HapacTaeT, a NMMM(OLUTOB M MOHOLMTOB YMEHbLUIAETCS.

Copfep>xaHme TpOMOOLUTOB Y AeTeli pa3HbIX BO3PACTHbLIX Fpymnn
[OBO/IbHO MOCTOSIHHO. CBEPTLIBAEMOCTb KPOBM B pa3Hble BO3pac-
THble MepPUOAbl CYLLEeCTBEHHO He MeHsieTcs. VIMMyHHble peak-
UMK, KaK U BCe (PYHKUMW OpraHM3ma, (OpMUPYHOTCH U COBep-
LUEHCTBYHOTCA MO Mepe pocTa W pa3BuTUS pebeHkKa.

MMrrveHa cucTeMbl KpoBW. [11s coxpaHeHus y feTel U nogpoc-
TKOB HOpPMasibHOr0 cocTaBa KPOBWU U NPefynpeXxaeHns ManoKpo-
BMS HEOOXOAMMO ANUTeNbHOe MpebbiBaHME y4yalluMxcs Ha BO3Ay-
Xe, MpaBW/IbHOE MCMNO/Mb30BaHNE MOABVKHbLIX UFP W 3aHATUI
cnoptomM. He MeHee CylWeCcTBEHHbl perynnpoBaHue
NPOAO/MKUTENLHOCTU CHA [eTeit, 3a60Ta 0 CBEXEM BO3AyXe B yyeb-
HbIX W XWUAbIX NOMeleHnaxX. Ana npounnakTMKn mManokpoBus
60/bLLIOE 3HAYEHNE MMeeT MpPaBWU/IbHO OPraHM30BaHHOE MUTaHMeE.
B pauunoHe feTeli LO/MKHbI COAEPXaTbCA CaMble pasHOOOpasHble
NpoAyKTbl, 0becneynBaroLme NOTPeOHOCTL AeTeil B 6enkax, Xu-
pax, yrneBofax, BMUTaMMHaxX WU MWHepPanbHbIX COMAX.

KOHTpO/bHbIE BOMNPOChI

1 OCHOBHble PYHKLUKN KPOBMU.

2. CocTaB nnasmbl KPOBU U ee (PU3NKO-XMMUYECKAsA XapaKTe-
pucTUKa.

3. KonnuecTtso XMAKOM 4acTn KPOBU U (DEPMEHTHbLIX 3/1IEMEH-
TOB.

4. Konn4yectso 3puTpPOLUTOB, NEWKOLUTOB, TPOMOOLUTOB U
NX pofib B OpraHu3me.

5. NleiikounTapHaa opmyna n ee 3HauyeHue AN KIUHUKMN.

6. OCO6EHHOCTUN CBEPTLIBAHUA KPOBMW.

7. Tpynnbl KpoBW.

8. Bo3spacTHble 0COBEHHOCTMN KPOBMU.

9. 'rrueHa cucTeMbl KPOBW.
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MMABALL
CEPAEYHO-COCYOANCTAA CUNCTEMA

Cepaue n cocyabl 06ecnevymBalOT HenpepbiBHOE [ABUXEHUE
KPOBW B OpraHu3me, CBA3bIBAKOT €ro pasnyHblie yHKLUU W Npo-
MCXOAUT ero npucnocabnnBaemMoCTb K OKpyXatoLei cpege. OBu-
YKEHMe KpOBM B CepALe M cocyaax faéT BO3MOXHOCTb OCYLLEeCTB-
NATb €€ MHOroobpasHble PYHKUMKW. Y 4yenoBeKa cepaue CoCcTouUT
13 NeBOI U NpPaBoO MOMOBUH, NOAPa3LAeNEHHbIX Ha NpPeAcepans U
XKenyfo4ykn, KOoTopble co06LalTca Mexay coboil yepes aTpumo-
BEHTPUKY/NAPHOE OTBepcTMe, CHabXXeHHOe B /IeBOW MNOJSIOBUHE
ABYXCTBOpYaTbIM, a B MpaBoii —TpPEXCTBOPYATbIM KnanaHamu. Co
CTOPOHbI XXeNyAOYKOB K KfarnaHam MpPUKPEensaiTCs CYXO0XWUNb-
Hble HUTW, YTO MO3BOJIAET KNanaHam OTKPbIBATbCA TOJIbKO B CTO-
POHY Xenyfo4ykoB. MMOMUMO KnanaHOB OTBEPCTUS MMEKT KOJlb-
LeBble MbILLUbl, YY4acTBYIOLME B 3aMblKaHUW OTBEPCTUA. ITK
KnanaHbl MOMYyYUN Ha3BaHMe CTBOpYATbIX, WM aTPUOBEHTPU-
KYNAPHbIX.

OT NneBOro enyoyka OTXOAWUT aopTa, ABMAIOLLAACA Hauvasib-
HbIM OTAeNOM 60/bLIOro Kpyra KpoBoobpalleHus, a OT npasoro
Xenyaoyuka —néroyHas aopTa, Takxe MpefAcTaBnstoLLas co60oM
Hayano, TOMbKO Manoro, Wau NEro4yHoro, Kpyra Kposoo6palle-
HUA. OTBEpPCTUA, KOTOPbIMU HAUYMHAIOTCA 3TU COCYAbl, 3aKPbITbl
NONYNYHHbIMU KJflanaHaMmu, OTKPbIBalOLMMUCA TO/IbKO BO Bpe-
MA COKpalleHusa xenypaouykos. CepfLe COCTOUT M3 TPEX CNOEB:
JHAOKapha, Muokapga v anukappa. Mwuokapfs umeet Hambonee
3M1aCTUYHOE CTPOEHME MbILLEYHbIX BOJIOKOH, KOTOPble ABNAKTCH
(PYHKLMOHaNbHOW eAnHMLEA NOMepeyHO-NoocaToli CKeneTHOM
MbILLIEYHON TKaHW, CYLLEeCTBEHHO OT/IMYAIOLLENCH OT Heé psaoM
npu3HakoB. CTeHKa N1eBOro enyaouka ToMLwWe, CTeHKM Npasoro.
Takoe pas3nnyve B CTPOEHWW OTpaxkaeT (DYHKLMOHa/bHblE OCO-
GEeHHOCTK, T.e. Te YCU/INA, KOTOPble Pa3BUBAIOTCA B MblLULAX KaX-
foro un3 xenypoukos (puc. Il 1.).

B Muokapze Kpome COKpaTUTENIbHbIX WU paboymx BOIOKOH
MMEIKTCA MblleYHble eAuHULbI, 06M1afatoLLme CrnocoBHOCTLIO K
reHepauum CNOHTaHHON PUTMUYECKOW aKTUBHOCTM, T.e. pacnpo-
CTpaHeHW0 BO30YXAEHMSA NO BCEM MbILIEYHbIM C/I0IM, U KOOp-

31



Puc. 11l. 1 Ceppgue mnekonuTarowmx (nonepeyHblii paspes):

1 —neBoe npeacepave; 2 — BeTBW 1EBO NETOYHON BeHbI; 3 —
napveTa/lbHbIl NUCTOK nepukappa; 4 — nonocTh nepukapasl; 5 —
MUTPa/bHbIA KnanaH; 6 — BuCLepabHbIA IMCTOK nepukappa (3nu-
Kapa); 7 —muokapa; 8 —aHOokapa, 9 —rnesblii >Kenygouek; 10 —
BEpXyWKa; 11 —MeX>KenyJ0o4uKoBas neperoposka; 12 —npasbli >Ke-
nypoyek; 13 —TpexcTBOpyaThbIid KnanaH; 14 —npasoe npeacepave.

AVHALMN NOCNefoBaTe/IbHOCTU COKpalLleHNs KaMep cepaua. dTu
cneuunanu3npoBaHHble BOJIOKHA COCTaBAAKT MPOBOAALLYI CUC-
TeMy cepgua. Takum o6pas3om, B cepiue nposiBAseTcs 3aKOH «BCE
AN HUYero». Mo 3ToMy 3aKOHY Npu AeiCTBUW pasfpaxeHus cep-
Jue nMbo 0TBeYaeT COKpaLleHMEeM BCex paboumx BOJSIOKOH, /60
He OTBEeYaeT COBCEM.
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OCHOBHble 4aCTV CepAevHOM MbllWLbl XapaKTepusytTcs as-
TOMaTU3MOM, BO36YAMMOCTbIO, MPOBOAMMOCTLIO, COKpALLLaeMo-
CTbHO.

Cepaue 6e3 BCAKMX pasfpaxeHuidi cnocobHO PUTMUYHO CO-
KpawjaTbca. DTO CBOWCTBO HasblBaeTcA aBTOMatmamoM. Cepaue,
N3BNEYEHHOE M3 Tena, 0COOEHHO XO/I0AHOKPOBHbLIX XWBOTHbIX,
npu co3faHMn Heob6X04MMbIX YCNOBWIA, CMOCOOGHO COKpalaTbes
B TEUYEHME HECKO/IbKMX YacoB WY Jaxe CyTOK. PUTMuMYeckoe co-
KpalleHune cepiua MposABASETCA YXKe Ha paHHUX CcTaguax smMopu-
OHa/IbHOro passBuTuaA (y 4enoBeyeckoro amb6pumoHa — Ha 18-20
CYTKM). TakKe pUTMUYECKU COKpALLatOTCA CepheyHble HATU 3MOb-
puoHa B KynbType TKaHU. CKonfeHne BO3OYANMON TKaHU B Mec-
Te BMafeHWs NOJMbIX BEH B MpaBoe npeAcepiune obpasyeT BEHO3-
Hbl/i y3€en, HasblBaeMblii CUHYCHO-NpeACcepAHbIM, WUAN Y3/10M
Kelitonaka. OH ABNAETCA rNaBHbIM LEHTPOM aBTOMaTU3Ma cep-
[La nepsBoro nopsgka.

OT y3na BO36YXJeHMe pacnpocTpaHsaeTcs K paboyum HUTAM
MuUoKapfa npescepanii M LOCTUraeT BTOPOro ysna, Croco6HOro
reHepupoBaTb MMMNYNbCbl aTPUOBEHTPUKYNAPHOTO (NpefcepiHo-
XenyaouHoro, nnm Awo-Tasanpa) y3na. OH pacnonoXeH B TON-
e CepAeyvyHO neperopofKy Ha rpaHuue npeacepauii u xeny-
[0YKOB. JTOT y3en ABMAETCA NOCMEeNKepoM BTOPOro nopsgaka. Bos-
Oy>XAeHne 4yepe3 AaHHbIW y3en (B HOpMasbHbIX YC0BUSX) MO-
XeT NpoxXoAnTb TONbKO B 3TOM HarnpasneHuun. MNpoxoxaeHne Bo3-
OyXXJeHUs Yepe3 NpeLcepiHO-XenyLoYHbI y3en (MMNynbCbl) 3a-
fepxuBaetca Ha 0,03-0,04 cekyHAbl, B TeYeHMEe KOTOPbIX BO3-
Oy>X[eHNe B CUCTeMe XeNly[OUYKOB 3aBepLUMTCH, U UX BOMHA Oy-
[eT Haxo4uTbCA B (ha3e pedhpakTOPHOCTH.

TpeTuii ypoBeHb, 06ecrneunBaroLLuii pUTMUYECKYH aKTUBHOCTb
cepaua, pacnosioXxeH B ny4dke ['nca n BonokHax lMypkuHbe. [ly-
4yok l'mca obpasyer [Be HOXKMW, OfHA W3 KOTOPbIX WAET K /1eBO-
My, a gpyras —K npasoMmy Xefnygoukam. OTU HOXKW 3aKaH4u-
BAtOTCA TOHKMMU NPOBOZALMUMU HUTAMU B BUAE BOMOKOH [yp-
KWHbe. LleHTpbl aBTOMaTu3Ma, pacrnoioXeHHble B MPOBOAALLEN
cucTeMe XKenyfo4vyKoB, HOCAT Ha3BaHWe MOCMENKEepPOB TPETbero
nopagka. lNepeyncreHHble pUTMOBOAMTENN CepALa HaxoaaTca B
COMOAYMHEHHOM MONOXEeHUW. B cepiue cyllecTByeT TaK Hasbl-
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BaeMblil rpagmeHT aBToMaTm3aumm ybbiBatoLwero Bo30yXaeHus pas-
NINYHBIX CTPYKTYpP MO Mepe yAaleHUs 0T CUHYCHO-NpeLCepAHOro Y3/a.
Tak, B CMHYCHO-NpeAcepAHOM Y3ne 4MCno paspsafoB B Cpef-
Hem cocTaBnsfet 60-80 vmn./MuH, B npeacepaHO-COCYAUCTOM —
50 umn./MuH, B HUTAX nydyka Mmca —30-40 nmn./MuH, B BONOK-
Hax TypkuHbe —o0Ko0n0 20 uMn./MuUH. 3TO fABMIEHWE MONYYUNIO0
Ha3BaHWe 3aKoHa rpagueHTa cepgua ([ackenn). Heob6xoanmbim
ycnosmem fans obecneveHus paboTbl cepiua ABNSETCA aHATOMWU-
yeckas Le/IoCTHOCTb ero NpoBOAsLLei cuctemsl. Tak, npu none-
PeYHOI 6noKage NpeAcepans KaXKAbl U3 XKenyaoUuKoB HaxoauTcs
B pasHOM puTMe. HapylueHue puTma Bef&T K OCTaHOBKe cepaLa.
Mof [eiCTBMEM 3MIEKTPUYECKUX, XUMUYECKUX, TepMUYEeCKUX
W OpYrux pasgpaxuTeneil cepale cnocobHO NepexoauTb B COCTO-
AHWe BO30YXAeHNA. B 0CHOBe npefenos BO30OYXAEHUA NeXUT OT-
puuaTenbHbI 3MEKTPUYECKUIA 3apsas B MepBOHaYvasibHO BO36YX-
AEHHOM yuyacTke. Kak y 060l BO30YXAEHHON TKaHWU, MeMbpa-
Ha pabounx HWTel cepaua nonspusosaHa. CHapyXu oHa 3apsxe-
Ha NOJIOXWUTENIbHO, a BHYTPU — OTpuULATeNIbHO. OTO COCTOAHME
BO3HMKaeT B pe3ynbTaTe pasHoOW KoHueHTpauum Na+ u K+ no
06e CTOPOHbI MeMOpaHbl, a TaKXXe pa3HON NPOHULAEMOCTU MEM-
6paHbl 415 3TMX MOHOB. B nokoe membpaHa KapAMOMUOLUTOB MO-
YT HenpoHuuaema ana Na+ n yactmyHo gna K+ B pesynbrarte
npouecca angpdy3nm noHol K+ BbIXOAA U3 HUTER, yBenmumearoT
NONOXMUTENbHbLINA 3apsaf €€ MOBEepXHOCTU. BHYTpeHHAs cTopoHa
MemMbpaHbl MpU 3TOM CTaHOBMTCHA OTpULATeNbHON. B muokapge
TENNOKPOBHbIX Pa3HOCTb MOTEHLMAN0B B COCTOAHUN NOKOA (Mo-
TeHuMan nokos) coctasnset 60-80 MB. lMpu geicTBMM pasHbIX
pasfgpaxuTenein, a Takxe npuxofa BO3BYXAeHWUA OT Mocmenke-
POB COCYAMCTON KNEeTKKW, MPOUCXOAMT nocTynneHne Na+ B Knet-
Ky. B 3TOT MOMEHT Ha MOBEPXHOCTN MeMbpaHbl BO3HWKAET OTPU-
LaTenbHbI 3apsg U pa3BMBaeTCH peBepcus NoTeHUMana amnian-
Tyabl AelicTBuUs, KoTopasi cocTaBnsieT 100 MB n 6onee. BO3HMK-
WK noTeHuman aenonapusyer mMembpaHbl COCeLHUX KNeToK, W
Yy HUX BO3HMKatOT COOGCTBEHHble MOTeHUManbl AeicTBus. Takum
06pa3oM MPOMCXOAMT pacnpocTpaHeHue BO30OYXAEHWA B Leom
opraHe. BO3MOXHOCTb BbI3BaTb BO30YX[eHME cepAua 3N1eKTpu-
YeCKMM TOKOM Hallfia MpakTUyeckoe MpuMeHeHue B MefuuuHe.
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Mon geiAcTBUEM 3NIEKTPUYECKUX UMMNYNbCOB CepAue HavyuHaeT
paboTatb B 3aJaHHOM pUTME.

Ha pasgpaxeHue, HaHeCEHHOe B Nepuof CUCTOMbI, cepLe He
OTBETUT, TaK Kak OHO OyJeT Haxo4uTbCA B nepuope abCcoNtOTHOM
pedieKTopHON (a3bl. Mepnof pedreKTOPHOCTU AIUTCA CTOMbKO
e BpemeHW, CKO/bKO mnpofosmkaetca cuctona. C Hayanom pac-
cnabneHunsa BO30YyAMMOCTb CepAla HauyMHaeT BOCCTaHaB/MBaTLCA
M [ocTuraeT (asbl OTHOCUTE/IBHON pepakToOpHOCTW. HaHeceHue
B 9TOT MOMEHT WHTEHCUBHOrO CTMMYyna CrnocOoOHO BbI3BaTb BHe-
ouyepefiHOe COKpalleHue akcTpacuctonbl. lMpu aTtom naysa, cne-
Aytolas 3a 3KCTpPacucTonom, AnnTcs 60/blle BPeMEHU, 4YeMm
00bIYHO —TaK Ha3blBaemas KoMneHcaTtopHasa naysa. llocne ¢asbl
OTHOCUTE/IbHON PeqIeKTOPHOCTM HacTynaeT Mepuoj MOBbILLEH-
HOV BO30yauMoOCTW. [lepnof 3TOT HEMpPOAO/HKUTENEH, U BCKOpe
HacTynaeT BOCCTaHOBNEHNE YPOBHSA BO30YAMMOCTM.

Takoe uM3MeHeHMe BO36YAMMOCTWU AaBT BO3MOXHOCTb pabo-
TaTb CEPALY B peXxmme OAMHOYHOIO COKpaLLeHKS.

3BeCTHO, UYTO B OT/IMYME OT CKENETHOW MbIWLbI, CepAeyHas
MblLLLA Ha [ONOPOroBble pasfpakeHns BOOOLLE He OTBeYaeT, HO
KakK TONbKO cuna pasfpakeHua AoCcTuraeT MoporoBoro YpoBHA,
BO3HMKaeT MarucTpanbHoe cokpalieHue. Takum o6pas3om, nof-
NnoporoBsoe pasjpakeHue ABNAETCA OAHOBPEMEHHO Marmcrpasnb-
HbIM. 3Ta OCOOGEHHOCTb COKpalLeHWs CepAeYHON MbILLbl NOony-
Ynno HasBaHMe 3aKOoHa «BCE MM Hu4yero». CoKpalleHue npowuc-
XO4UT C NMPOHWKHOBEHWEM B HUTU MOHOB Ca+ B pesynbtate
noTeHumana fencrTens, MoHbl Ca+ BbIXOAAT M3 capKoniasMatu-
UCCKOr0 peTMKy/nyma W MOCTYynarT K COKpaTUTeNlbHbIM 6Genkam,
rfe cBsA3bIBAtOTCA TPOMOHUHOM (Cneuunpuyeckum 6enkom). B pe-
3ynbTaTe CHUMaeTCs TOPMO3HOe [eiCTBMEe aKTWHA Ha aKTUHOBbIE
LEHTPbl M MOSABNAETCA COKpaLLaloLLMincs akTOMUO3WH, a Takxke
npoucxoguTt pacwenneHne AT®, 3sHeprua KOTOpbIX WAET Ha
CKOJIb)XEeHME aKTUHOBbIX HWUTEN. KnoueBbIM COObITUEM B COKpa-
LLEeHUN CNYXXUT NocTynseHne B HUTU MoHoB Ca+ BO BpemdA No-
TeHuuana genctensa. Kanbuuii yBenuumBaeT 4ANTENbHOCTb NOTEH-
uvana LelcTBMA W, KakK CNeAcTBue, NPOAO/MKUTENbHOCTb ped-
pakTepHOro nepuoga. MNepemewteHne Ca+un3 TKaHEN B XULKOCTb
N ABNSETCA OCHOBOWN N8 Perynsauum Cuibl COKpalleHus. YBenu-
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yeHne MOoHOB Ca~, MOCTYNAaKLWNX U3 MEXKIETOUYHbIX MPOCTPaHCTB,
NPUBOAUT K NOSIHOMY Pa3obLleHuo BO3DYXAEHNUA M COKpaLleHus
MMUOKapda, Npu 3TOM MOTeHuUMan AeiicTBUA OCTaéTcs B HEWU3MEH-
HOM BWfe, COKpALLEHUS e KapLMOMMOLMTOB He mpoucxoauT. be-
30CTaHOBOYHOE ABMXKEHME KPOBY M0 cocyam 00ycnaBnnBaeTcs puT-
MWUYHBLIMW COKpaLLLeHNAMM cepALa, KOTopble YepeayroTcs C ero pac-
cnabneHuamu. CokpalleHne CepLeqyHOM MbILLbl Ha3blBAeTCA CUC-
TONOW, eé paccnabneHne —amacTonoi. Mpu KaXx[oW CUCTonNe Xeny-
[0YKOB NPOUCXOAMUT BbITA/IKMBaAHME KPOBY W3 fIEBOMO Xenyaouka B
aopTy, W3 NPaBOro >Xenyfovyka —B NErOYHYH apTepuio, BO Bpems
AMacTonbl OHW 3arofHAKOTCA KPOBbIO, MOCTyNatoLlen 13 npegcep-
AuiA. B npefcepams KpoBb MOCTYNaeT U3 BeH. Meprog, BKOYaoLWmii
O[HO COKpalleHWe W nocnefHee paccnabneHue cepfua, coctaBnset
cepZeyHblin Lmkn. Ero oblias NnpogomkKnTeNnsHOCTb Y YeloBeKa pas-
Ha npumepHo 0,8 c. CepheyHbll LUK MMeeT Tpu (asbl: cucTona
NpeAcepAania, cucTona XenyLoukos, o6was naysa. Havanom kaxpo-
ro UMKna cumTaeTca cuctona npeacepamin, anawasacs 0,1 c¢. Xeny-
[OYKM B 3TOT MOMEHT paccnabrieHbl, CTBOPbI KNnarnaHoB CBUCAIOT, U
KpOBb CBOGOZLHO NOCTYNaeT W3 NpeLcepaunii B Xxenyaouku. Mpu co-
KpalleHU Npeacepiuii KpoBb HE MOXET MOCTynaTb B BeHbl B pe-
3ynbTaTte 3ax/0MbiBaHUA KnarnaHoB. M0 OKOHYaHUW CUCTONbI Npea-
CEPAMIA HauMHAEeTCA CUCTONA XXeNy[0YKOB, AUTENIbHOCTbL KOTOPOM
0,3 c. AaBnieHNe B MOMOCTU XKeNyL04YKOB HauMHaeT pacTu, a aTtpuo-
BEHTPUKYNAPHbIE KanaHbl ObICTPO 3ax/onbiBaloTcd. B pesynbtate
BO36YX/EeHWS YBENNUYNBAETCA HANPSXKEHNE MbILLEYHbIX BO/IOKOH 6e3
N3MEHEHUA WX ANUHbI, YTO BEeJET K ewgé 6onblueMy YBEUYEeHUIO
faBneHnsa kposu. CTeHKa NeBOro »esyfouka pacTarMeaeTcs v yfaa-
PAETCS 0 BHYTPEHHIOK MOBEPXHOCTb FPYAHOM KNeTku. Takum obpa-
30M BO3HMKaeT cepfeyHblii TonyoK. Korga faBneHve KpoBuW B XKeny-
[0YKax NpeB30MAET AaBneHWe B aopTe U NErOYHOW apTepuu, nony-
NYHHble KnanaHbl OTKPbIBAOTCA, WX NIENECTKU NPUXUMaKTCA K
BHYTPEHHUM CTEeHKaM, HacTynaeT Nnepuoj W3rHaHus, ANAwuiics,
npumepHo 0,25 c. [JasfneHne B MONOCTU >KeNyLOYKOB MPOAO/HKAET
HapacTtaTb, gocturasa npuMepHo 130 mm pr.cT. B ieBOM U 0,25 MM
pT. CT. B NpaBoM. KpoBb ObICTPO M3NMBAETCA B aOpPTy U NErOYHYHO
apTeputo, 06bLEM XKe/y[0UKOB Pe3K0 YMeHbLUaeTca. ATo (hasa ObICT-
pOro M3rHaHumsa. 3atemM BbIOPOC KPOBM W3 CepALa HauMHaeT 3amMef-
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NATbCA, COKpalleHVe MuoKapda >KenyfouvkoB cnabeeT, HacTynaet
(haza MensIleHHOro M3rHaHWs, Nocne KOTOPOro MonyfyHHble Knana-
Hbl 3aKpblBalOTCA. HacTynaeT KOPOTKWiA nepuog, BO BpeMs KOTOPO-
ro y)ke 3aKpblIMCb aopTalbHble U eLé He OTKPbIIUCh aTPUOBEHTPU-
KyNspHble KnanaHbl, MPOUCXOAWUT 3anoJfiHeHME >KeNyA0uKOoB Kpo-
BblO, KOTOpas OyeT BbIOpOLLEHa B CeAyloWeM LMK, U HacTyna-
eT Amactona Bcero cepgua. OHa Npojo/mKaeTcs A0 CheaytoLlen cuc-
TONbI MPEeACEPAWIA.

[BMXeHne KnanaHoB W nepemMelleHne KPOBM CO3Lal0T 3BYKO-
Bble AB/IEHWA, KOTOpble Ha3blBalOTCA TOoHamu cepgua. lMpu co-
KpalleHMKn cepaLia CHavana CiblllueH KOPOTKNUIA 3BYK HU3KOI0 TOHa
—nepBblli TOH cepaua. OH MosBAAeTCA B Hayane CUCTOMbl —CUC-
TONNYECKWIA TOH. BTOpOI TOH —60/1ee KOPOTKNIA, BbICOKMIA 3BYK.
Bo3HMKaeT B pe3y/bTaTe 3ax/IONbIBAHUS MOMYNYHHbLIX K/ianaHoB
M ygapoB Apyr O gpyra uMx CTOPOH B MOMEHT HauyuHaroLercs
AMacTONbl Xeny[04KOB — AMACTOIMYECKUIA TOH.

J1eBbIil 1 NpaBblii XeNy[ouKN NpU KaXKAOM COKpaLleHun cep-
Aua YenoBeKa WM3roHAKT, COOTBETCTBEHHO, B aOPTy W NEr0YHYHO
apTepuo npumMepHo no 70—75 Mn KpoBu. ITOT 06BLEM Ha3blBaeT-
CA CUCTO/INYECKUM WU YLAAPHBIM. YMHOXWB CUCTO/IMYECKUNA
06bEM Ha UYMCNO COKpalieHWid B 1 MUH, NOAy4YMM 06BLEM KPOBMU,
NPOXoAAWNiA vepes cepale B 1 MUH, MPUMEPHO paBHbI 4,5-5 n.
B npouecce paboTbl cepaua Ha MOBEPXHOCTU KNETOK CepAevHOiA
MbILLbl BO3HMKaeT OTPULATENbHbIA MOTEHLMan, KOTOPbIA Ha-
CTO/IbKO BEJ/IMK, YTO MOXET PerucTpupoBaTbCs Janeko 3a npepe-
namu cepfua. KpuByk oTpuuaTtesibHON AMHAMWUKW pasHOCTW No-
TeHUManoB B ABYX TOYKax 3/1EKTPUYECKOro Nons cepgua B Tede-
HMEe CepAeyvyHOro LMK/a HasblBalT 3/eKTpoKapamMorpamMmMon, a
MEeTOL UCCnefoBaHUA —3fneKTpokapauorpagueii. Ona permucrpa-
LUMX 3N1EKTPOKapAMOrpaMMbl Y YesioBeEKa MPUMEHSOT TPU CTaH-
[apTHbIX OTBEAEHMS.

MepBoe OTBeAeHWE —Ha MPaBOM U NEBON pyKe, BTOpoe — Ha
NpaBoi pyKe ¥ NEBOI HOre, TPETbe —Ha NIEBOV PYKe M NMpaBoWi Hore.
TunuyHaa SKI cocTouT U3 TpéX KpynHbiXx 3y6koB — P, R, T,
06paLéHHbIX BBEPX, W ABYX Menkux —Q, S, HanpaBneHHbIX BHU3.

3y6el, P oTpaxaeT nepuof BO30YXAEHUS NpeAcepaunid, ero
ANUTENbHOCTL paBHa, B cpefHeM, 0,1 cek., cermeHT PQ cooT-
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BETCTBYeT NPOBEAEHUIO BO30OYXAEHUS Yepe3 NpefcepiHO-Xeny-
AOYHbINA y3en. Ero npogomkuTtensHocTb oT 0,12 fo 0,18 cek. Kowm-
nnekc QRST 06ycnoBfieH BO3HUKHOBEHWEM W pacnpocTpaHeHu-
eM BO30YXJeHVUA B MWOKapAe >KenyfouvyKoB, MO3TOMY ero Hasbl-
BalOT XXeNnyaouHbiM Komnnekcom. CermeHT TP coBnagaeT c ne-
pMoAOM MOKOA cepAua —obuieint nay3on, uam guacTonoi.
Cepjue WHHepBMpYyeTCA napacumnatuyeckummn (6nyxparoLm-
MW) U CUMNAaTUYeCKUMK HepBaMu. LleHTp 6ayxaatoLero Hepsa pac-
MOMIOXKEH B MPOJO/IrOBaTOM MO3re, a CMMMaTUYeCKne HepBbl OTXO-
AAT OT LUENHOro CMMNaTUYeckoro yana. bnyxaatowuii Heps TOpMO-
3UT CEpAEUHYIO AeATeNbHOCTb. Mpy ero pasgpaxeHnn B cepiLe npo-
NCXOANT PSS M3MEHEeHWI: PUTM COKpalLeHWid 3amepnsietcs, amn-
NNTYAa COKPALLEHUIA YMeHbLUAeTCs, MPOBOAMMOCTb YXY[ALIAeTCH W
BO30YAMMOCTb CHMKaeTcA. [pu CUNbHOM pasfpaxeHun 6ayxgato-
LLlero Hepga cepALe nepecTaér cokpallaTbes. ITO CBUAETENLCTBYET O
ero ABOVHOM AEVCTBUM 3aMeanstolleM 1 ocnabnswowem. Mpuuém,
ec/in ANUTeNIbHO pasgpaxaTtb 6MyXatowuii HepB, TO YrHeTeHue ae-
ATeNbHOCTN CepAua NpekpaliaeTcs, M OHO HayMHaeT HOPMasibHO
COKpaLLaTbCs, XOTS pasjpaxeHvie 6/yXAatoLlero Hepea NpoLosxa-
eTca. Bcé aTo nokasbiBaeT, Kak YyCnoBus paboTbl cepaua 3aBUCAT OT
ONy>KAAKOLLEro Hepea, ero COCTOAHUSA B [aHHbIA MOMEHT.

Perynsiups aesiTeNlbHOCTU cepaua

[leiicTBME CMMMATMYECKMX HEPBOB Ha PaboTy cepAaua MpPoTMBO-
MONOXHO BUSHUIO BNY>KAAOLLEro HepBa. Mog BAMSIHUEM UMMY/b-
COB, MOCTYMaOLLMX Yepe3 CUMMATUYECKNE HEPBbI, PUTM CEpPAEYHON
[eATeNbHOCTM yyallaeTcs, amnanMTyfa COKpalleHWA ycunueaeTcs,
MPOBOAMMOCTb YNyULIAeTCs, BO30YANMOCTb YBEMUMBAETCS.

B 06blYHbIX YCMOBUSX B OpraHu3Me LEHTPbl GMyXXAAIOWMX W
CMMMATUYECKNX HEPBOB HAaxXOAATCS B COCTOSIHUM HEMPEPbIBHOIO
BO30Y)X/[iEHUS, KOTOPOe B HWUX BO3HWMKAET Moj BAMSHMEM MOCTY-
narLWmUx K HUM UMMy/bCOB. PedneKTOpHble BO3AECTBMS Ha fAes-
TeNbHOCTb CepAua reHepupyroTcs Noj BAUSHUEM HE TOMbKO BHe-
WHNX BO3[AENCTBWIA, HO N U3MEHEHWIA, MPOUCXOAAWMX BHYTPU
opraHusma. Kopa rofioBHOro mosra 4esioBeka Takke OKasblBaeT
CBO& BNMsAHME Ha AeaTeNbHOCTb cepaua. B yacTHoCTH, Gbinn Bbipa-
60TaHbl YCNOBHble pednieKcbl Ha fAeAaTeNbHOCTbL cepaua. Ha pes-
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TeNbHOCTb CepAua TakKe BAUAIOT FOPMOHbI U COMM HaxoAsLiuecs
H KpoBuW. 3 ropMOHOB HauvbONbLUMIA UHTEPEC MpeAcTaBnAloT af-
peHaMH 1 aueTUNXonunH. [eicTBue afpeHasMHa Nofo6HO cumna-
TMYECKOM HEPBHOI cuCTeMe, a aueTWIXONMHa — napacumnaTu-
4ecKoW, HEPBHOI cucTeme, T.e. NOAO6GHO AENCTBUIO GYXXAAOLLErO
HepBa. YCTaHOBNEHO, YTO nepefaya BO30YXAeHWUs OT 6/yxaatoLe-
ro HepBa Ha CepALe OCYLLECTBNSETCS C y4YacTUEM aueTWUIXO/NHa,
KOTOpbIi 06pa3yeTca B OKOHYaHMAX GnyxKparowero Hepsa. Mepe-
Jaya e BO30YXAeHWA C CUMNaTUYecKOro Hepea MPOUCXOAUT Npwu
yyacTun afipeHasMHoNo406HOro BelecTBa —HOpaApeHaIHa, KO-
TOpbIi 06pa3yeTcs B OKOHYAHMSAX CMMMNATUYECKOro Hepsa.

BewlecTBa, 06pasytolimecs B OKOHYaHUAX HEPBOB (aueTui-
XO/IMH N HOpafpeHa/IMH) U yyacTBYylOLME B nepefade BO30YXae-
HUS, Ha3bIBalOTCA MeLmaTopamu.

Ha paboTy cepALa AeiCTBYIOT TaKkxKe U MOHbl HEKOTOPbIX COJEiA.
Tak, yBefMyeHne KOHLUEHTpaLMn MOHOB Kanus Bbl3biBaeT TOPMO-
XeHWe paboTbl cepaua, a yBelMYeHWe KOHLEHTpauuu Kanbuus,
Haob0poT, —YyualleHne 1 yBe/IMYeHne CepaeyvHol LeaTelbHOCTH.

TOPMOH LLMTOBUAHON Xene3bl —TUPOKCUH YBEeIMUMBAET Yac-
TOTY CepAeyYHbIX COKpal,eHUin 1 MnoBbllaeT YyBCTBUTENbHOCTb
cepiua K CMMNaTMyYecKUM BO3AeACTBMAM. AHTMOTEH3NH U Cepo-
TOHWH —YBeIMYMBAIOT CUJTY COKpaLLeHUiA Mrokapaa. KpoBocHab-
YKEeHMe cepAua OCYLLecTBASeTCA cneunanbHbIMU apTepusimmn, no-
NYUYUBLUVMMU Ha3BaHWE KOPOHAPHbIX, WAN BEHOYHbIX apTepuil.

KpoBb 4enoBeka UMPKYNMpyeT B 3aMKHYTOW cuUCTeme, B KO-
TOPO KpoMe cepfua NMPUHUMAKOT y4acTue 31aCTUUHbIE COCY[pbl:
apTepuu, BeHbl, Kanuanapbl.

3aMKHyTas cucTemMa XapakTepusyeTcs TeM, YTO AaB/ieHVe B Heil
OTHOCUTE/IbHO BE/IMKO M NOCTOSHHO, & KPOBb B HEll BO3BPALLAeTCA K
cepauy. Y mnekonuTarowmx 60bLLION KPyr KpOoBOOGpaLLeHNS Hauu-
HAeTCA OT NIeBOr0 XKe/yAouka aopToid, KOTOpas BETBUTCA Ha MHOXe-
CTBO apTepuii, faloLMX Hayaso PervoHapHbIM COCYAUCTbIM CETAM.
110 mepe BETB/IEHMA KOMNYECTBO apTepuil pacTéT, a AMaMeTp YMeHb-
LaeTca. B Tonwe opraHoB Mefibyaiilive aptepumn (apTepuonsl) dop-
MUPYIOT TYCTOe Cr/IeTEHVE MEIKMX COCYZOB C TOHKMMW CTEHKamMm —
KanunnspHyto ceTb. IMEHHO 3[ecb MPOMCXOAMT O6MeH BELLECTB C
KpoHblo. CrinmBasich ¢ cob0it, Kanuinspbl 06pasyroT BeHy bl. [poLecc
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COEfMHEHNA 3aKaH4MBaeTCA ABYMSA OOMbLUMMW BEHaMW — KpaHW-
aNbHOM 1 KayAa/bHOM, BNajatowyMn B NpaBoe npeacepave.

Manblii Kpyr KpoBOOOpaLLeHWUA HauyMHaeTcs OT MpPaBOro >ke-
NyAoOYKa NErovyHON apTepueil, HauMHas pas3BeTBAATLCH, MPOXO-
ANT B COCYAMUCTbIE CETU NETKMX N 3aKaHYMBaeTCs IErOYHbLIMY Be-
Hamu, BnagaloLwmmMmn B ieBoe npescepave. B ntore oba kpyta Kpo-
BOOOpaLLeHNa 3aMbliKatoTCA. MOMMMO 60MbLIOTO0 M Manoro Kpy-
roB KpoBOOGpaLLeHNs, B OpraHM3Me TakKXe CyLLeCcTByeT cucTeMa
nMMdaTMYecKknx cocyaos. Jiumdga ns Menkux cocyaoB nonagaeT B
pervoHapHble NUMGaTUYeCKNe y3nbl M Yepe3 HUX MOCTynaeT B
numgaTtmyeckme CTBOMbI, a 3aTeM B rPYAHON NPOTOK W Npa.blii
AUMEpaTUYecKnii NPpoTOK, BMajatowmnili B BEHbI.

KpoBssiHoe faBneHue

BennunHy KpoBSAHOrO faBfieHUs B OCHOBHOM OMNpefensatoT Asa
YCNOBWA: 3Heprusa, KoTopas Coo6LLaeTcq CepAleM KpoBW, Bblb-
pacbiBaeMoli B aopTy MpW CUCTOME, U CONPOTUB/IEHMEM apTepu-
aflbHOW COCYAMCTOW CMUCTEMbI, KOTOpPOE MPMXOAMTCS Mnpeogone-
BaTb TOKY KPOBM, OTTeKaloLlleid oT aopTbl. Ecnu npu cuctone cep-
[ua 13 N1eBOro Xenyfoyka B aopTy BblopacbiBaeTca 60/bLle Kpo-
BW, TO MPW BCEX APYruX Heu3MeHHbIX YC/OBUAX, 3TO BMIEYET 3a
co60li NoBbIWEHNEe KPOBAHOIO AaBneHus. Ecnn Konn4yecTso no-
CTynatoLLein B aOpTy KPOBU HE M3MEHSieTCcs, TO pacliMpeHue ap-
TepuiA, apTepuon MU KanuianspoB Bbl3blBaeT NajeHne KPOBAHO-
ro JaBfieHUA, a WX CYXXeHWe — NOBbllleHMe [aBNEeHUA KPOBMW.
[MoBbIWeHMe 1 NOHUXEHWe [aB/fieHWe KPOBM CBA3aHbl C PasHbl-
MK pazamy paboTbl cepaua. Bo BpeMs CMCTOMbI KPOBb BblGpachl-
BaeTCs B aopTy, faB/ieHVe BO3pacTaeT U CTaHOBUTCHA HaWBbICLLUM.
Hanpumep, B nne4yeBoi apTepun Yenoseka OHO paBHO 120 mm pr.
CT., NPV AnacTofie AaB/eHNe Pe3Ko NajaeT v CTaHOBUTCA PaBHbIM
70-80 MM pT. CT., NpX 3TOM NYNbCOBOE faBNeHne ByAeT paBHO MX
pasHocTh, T.e. 40-50 mm pT. cT. Mo Mepe ypaneHua oT cephua
[aBneHne nafaet. B Menkux BeHax M Kanuaispax OHO cocTasfiseT
30-40 MM pT. CT., @ B KPYMHbIX BEHax MepexoAunT B oTpuLatesb-
Hoe. DTO 0OBACHAETCA TeM, UTO B ME/IKUX COCyAax U Kanunanspax
KpPOBb BCTpeyaeT 60/bLLIOE COMPOTUBIIEHME U, YTOObLI NPeoAoneTb
ero, TpatuT 60MbLIYI YacTb AABNEHUA, T.e. IHEPTrUU, COOOLLEH-
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HOI el Mpu CUCTONE XXeNnyaKoB.

KpoBoobGpallleHe B BEHO3HOW 4acTu CepAevyHO-COCYAMNCTON
CUCTEMbI MMEET CBOM OCOOGEHHOCTW, KOTOpble 0OYC/MOB/EHbI, B
MepByt0 ouyepefb, CTPOEHWEM CTEHOK BeH. CTeHKM BeH, MO Cpas-
HEHUIO C apTePUAMM, OYEHb TOHKM W NErko NOALatoTCsH CAaBAU-
BaHMI0. [aBneHne KpoBu B BeHax BecbMa HuM3Koe —10-20 mm pr.
CT., @ B KPYMHbIX BeHax, HaxoAAlWMXcs B FPYAHON MNonocTw,
[aBfieHMe OTpuLAaTeNIbHOE, T. €. HUXXe aTmocgepHoro. Takoe nage-
HVe [aBNeHns MMeeT 60NbLLIOE 3HAYeHWE ANA ABUXKEHUSA KPOBWU
No BeHaM: MeXAy AaBfIEHWEM KPOBM B KPYMHbIX U MEKUX COCy-
Jax co3faéTcsa 3HauMTeIbHas pasHuLa, YTo CNoco6CTBYeT NOCTyn-
NEHUI0 KPOBU M3 MESIKUX BEH B KPYMHble, T.e. €8 NPOABMKEHUE K
cepauy. Apyroii 0COGEHHOCTbIO CTPOEHUS BEH ABMAETCA Hanuuue
K/flanaHoB, KOTOpble OTKPbLIBAKOTCA B CTOPOHY cepAaua —OHU UMe-
0T NONYNyHHYHO opmy. Takoe yCTPOMCTBO MPenAaTcTBYeT obpaT-
HOMY TOKY KpPOBW. 3TW [Be OCOBEHHOCTU — BANOCTb CTEHOK W
KnanaHbl, B COYETaHWM C MbILIEYHbIMWU COKpalLeHNAMU, ABNSA-
OTCS Ba)KHEMLWMM MexXaHW3MOM, CMOCOOCTBYHOLMM TOKY KpPOBW
no seHam. CoOKpallieHWe MbIWL, JaBUT Ha CTEHKU BeH, KOTOpble
cnajatoTcs, M HaxoAdALlasaca B HAX KPOBb BblAaB/VBaETCA U TEUET
Mo HanpasfIEHUIO K Cepauy, TakK KakK KnanaHbl MPensTcTBYHOT eé
obpaTHOMY TOKYy. BOT nouyemy yTpeHHss 3apsfka, MblLUEYHble
coKpaweHust npu paboTte, xof4bba U T.4. CNOCOOCTBYIOT y/yulle-
HWUI0 BEHO3HOIr0 KPOBOOOPpALLEHNS.

KpoBb, Kak 1 nobas gpyras XXMAKOCTb, TEYET ObiCTpee B TOM
OTfene COCyAMCTON CUCTeMbI, Fae 06WMiA NPOCBET COCYAO0B Hau-
6onee y30k. o Mepe pacLuiMpeHns NpocBeTa CKOPOCTb ABUXKEHNUS
KpoBuW 3ameansetcsi. Hanbonee y3koil 4aCcTbi COCYANCTON CuCTe-
Mbl, €C/I CpaBHUBATb CyMMYy GPOCKOB pa3/iMyHbIX OTAEI0B KpO-
BEHOCHOW cucTeMsbl, ABNAeTCA aopTa. [0TOMYy B aopTe KpOBb Te-
4éT ObICTpee, Yem B Apyrux cocygax. CKOpOCTb TOKa KpOBU B
aopte, B cpefHeM, - 0,5 Mm/c, NpuMYéM HaMBLICLLIYHO CKOPOCTb
KPOBb UMeEeT BO BPeMS CUCTOJIbl —A0 1M/C ¥ HaMMEHbLUYH —BO
Bpems gunactonsl —0,16 m/c. B apTepusx CKOpOCTb YMeHbLUaeTcs
W, B cpefHem, coctasnset 0,25 m/c. B Kanunnspax cKOpocTb pes-
KO nafaeTt, TaK Kak B CyMMe MpOCBETbl KanuinsipoB BO MHOrO
pa3 6osiblle, YeM NPOCBET aopTbl (MO MOMNEepeyHoi naowaan).
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CKOopoCTb TOKa KpoBM B Kanunngpax coctasnseTr 0,5 mm/c, cKo-
POCTb TOKa KPOBW B BeHax foxoauT ao 0,2 mm/c.

KpoBoobpallieHne KpoBW B Kanunnapax MMeeT AN OpraHus-
Ma MUCKOUMTeNbHOe 3HayeHne 1 0651adaeT psAoOM 0COGEHHOCTEN.
3710 06YyCNOBNEHO TeM, YTO Yepe3 CTeHKW Kanunasapos NpPoucxo-
AUT OoTfaya Kucnopofa B TKaHW W nepefaya yriekucnoro rasa us
TKaHel B KpoBb. [MOCTynneHvWe nNuTaTeNbHbIX BELLECTB M3 KPOBM
B TKaHW W 0ob6paTHasd oTjaya B KPOBb BELLECTB, TaKXe NPOUCXo-
OUT Yepe3 CTEHKU KanunnsapoB, CTEHKU KOTOPbIX INLIEHbI Mbl-
LLIEYHOrO C/0A U COCTOAT U3 MNOCKUX KNETOK.

OvameTp naockux Kanunnspos paseH, B cpegHem, 0,008-0,1
MM. Yepes Takoli NPOCBET MOXET NPOXOAUTb TONbKO OA4UH 3pUT-
POLMT, N TO, HECKONbKO CN/IOLWMBAACL, UYTO TaKXe c034aéT yc-
NOBUS ANA OTAayu Kucnopoga. Hanpumep, B MOKOALWENCA MbiLl-
Lle OTKPbITa TONIbKO M3HaYasbHaa YyacTb Kanunnapos (4o 10%), u
TOMIbKO MO HUM TEYET KPOBb, OCTasibHble Kanwuanapbl MAOTHO
3aKkpbIThl. Korga e Mblwla HaymMHaeT paboTaTb, OTKpbIBaeTcs
Lienas ceTb KanwuanspoBs; B 3TOM C/yvae 06ecneynBaeTcs yCUIeH-
HOe MOCTYN/ieHWe KUCNopofa W nuTaTeNbHbIX BELLECTB M BblBOJ
NnpoAyKTOB pacnafa. lNMpocBeT cocyfoB, Kak v cepaua, perynmpy-
eTCa HepBHbIMW MMMynbCcaMu. HepBHble MMNY/bCbl MOTYT BblI3bl-
BaTb 60 paclumpeHune, NMbBo CyXeHne NPOCBETOB COCYLOB.

HepBsbl, noagxogsawimMe K cocydam, MMerT [BOAKOE Ha3Hauye-
HMe — cocyjopaclunpsaoLLne n cocygocyxarwolme. VIMNynbChbl,
noctynarwLuiMe no ykasaHHbIM HepBaM, rFeHepupyroTca B Mpo-
[0NroBaTtoM MoO3re, B 0COO0M LEHTpe, Ha3blBaKOLWMMCHA COCY-
[JOABUTaTeNbHbIM, KOTOPbIA, B CBOK O4Yepefb, Haxo4WTCS MO
B/IMAHNEM BbICLLUHUX OTAENOB FO/IOBHOrO MO3ra.

CocyponBuratesibHblli LEHTP MNocCbliaeT UMNYNbCbl K CTEH-
Kam apTepuil, KOTOpble HaxogAaTCA B Hanps>KEHHOM COCTOSAHUM,
TO €CTb UMEIKOT TaK Ha3blBAEMbIA COCYAMCTbIN TOHYC. PeLenTopbl,
3a/10)KEHHbIE B CTEHKe COCYAOB, pearvpyloT Ha U3MEHeHue [aB-
NEeHNA N XMMWUYECKOro coctaBa KpoBW. VIMnysnbCbl, BO3HUKaAlO-
Wme B 3TUX peuenTopax, MOCTynawT B LEHTPaSbHYH HEPBHYIO
CUCTEMY W BbI3bIBAKOT pedIeKTOPHbIe U3MEHEHUSA AeATeNIbHOCTU
cepAeyvyHO-cocymncTol cucteMbl. [laBneHve KpoBM B COCyAax MOX-
HO OnpefennTb C MOMOLLbLIO chrmoMaHomMeTpa PuBo-Pouun. Ans
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3TOr0 BOKPYI PYKM 4YefnoBeKa 3aKpennsawT Moyl pe3vHOBYH
MaH>XeTKYy, COefLVMHEHHYIO C PTYTHbIM WAW MPY>XXWUHHbIM MaHO-
METPOM U pPe3nHOBbLIM 6annoHOM AN HarHeTaHws Bo3gyxa. 3a-
KauvBaHve B MOMYHD MaHXETKY BO3fyxa CO3[aéT [aB/ieHue, KO-
TOpPOEe CXMMaeT apTepuo. MOMEHT, Korfa cocyf nepectaér npo-
nycKaTb KpOBb, YCTaHaB/MMBalOT MO MPEKpaLleHU0 MMNynbca B
nepupepuyecKoM 0T MaHXeTKN KOHLE apTepun. B MaHXeTKy npo-
[O/MKAKT 3aKauuBaTb BO34yX, YTOObl CO34aTb B Heill AaBneHue,
npesblllaloLlee AaBneHne B apTepun. 3aTemM MeffIeHHO BblMyCKa-
tOT BO3LYX U3 MaHXeTKN 40 NOABNEHUSA PUTMUYHbIX LLIYMOB NYy/b-
ca, CNbIWKMbIX B CTeTOCKONe. BennyunHy AaBneHus B MaHXeTKe
B 3TOT MOMEHT PerucTpupyroT C NOMOLLLID MaHoMeTpa. 3Ta Be-
NNYNHA COOTBETCTBYET MaKCUMarbHOMY, WU CUCTONNYECKOMY,
fasneHuto. [anee nNpofo/iXatoT BbIMyCKaTb BO3AYX M3 MaHXETKM
[0 TOro MOMEHTa, Korfja pUTMUYHbIe KonebaHua nynbca CnuBa-
IOTCA W MepecTaloT MPOoCNyLmnBaTbCa. [laBfeHne B 3TOT MOMEHT
COOTBETCTBYET MWHWUMaNbHOMY, WAN AMACTONNYECKOMY, AaBfie-
HUI0. Y B3pOCNOro 4efoBeKa MakCUMalbHOE AaB/ieHWe COOTBET-
cteyeT 120 MM pT. CT. U MUHUMasIbHOE — 80 MM pT. CT.

Bo3pacTHble 0CO6eHHOCTU CepAeYHO-COCYAUCTON CUCTEMbI.

Cepaue HOBOPOXAEHHOro M pebéHKa MepBOro rofa >XuMsHu
nMeeT 60see OKpYrayto opmMy. Y feTeil npeacepans OTHOCUTENBHO
BE/IMKW, a YCTbSi KPYMHbIX COCYZOB LUMPOKW. WHTEHCUBHOCTb
poCTa U pasBUTUS MbILL, U COEAUHUTENbHON TKaHW cepaua MAET
He napannensHo. B nepuog oT 7 40 12 net 0C0O6eHHO MHTEHCUBHO
PacT&T 1 pa3BMBAETCA MbllLeYHas TKaHb. PocT n gudepeHyupo-
BaHMe MbILLIL, N COeAMHUTENbHOM TKaHM npogomkaeTca o 28-30
net. Macca cepgua pebéHka, OTHOCUTE/NIbHO MacCbl Tena, paBHa
0,63-0,8%, a y B3pocnoro 4yenoseka —0,48-0,52%. B 12-14 net
macca cepfua y feBoyek 60/blle, YeM Y ManbyMKOB, U YBENNYM-
BaeTcAa Ha 17,6 r/rof, a y manbynkos —Ha 6,7 r/rog. B 16 net
macca cepaua y LeBOYEK MMEET MacCy MeHblle, YeM y Mabyu-
KoB. VimeeTcs cBoeobpasme B KPOBOCHAOXEHNN CepAeYHOM MbILLLbI
B 3TOM Bo3pacte. C BO3pacTOM KOMMYECTBO apTepuid, BXOAALLMX B
CepfevyHyro MbllWLy, YBENWYMBAETCA, MPUYEM MbllLa N1eBOro
Xenyjouka nony4vaeT 60sblie COCyA0B, YeM MpaBoro. B paHHuit
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Nepuos XXU3HW gnameTp apTepUin U BeH NPUMEPHO OAMHAKOB, ©
UX gngpepeHLMpoBaHme NPonCXoa4nT ¢ Bo3pactoMm. HaunHaa ¢ 5
neT, MAET HenpepbIBHbLIA POCT OKPYXHOCTU COCyAoB. B nepuofg
MONOBOr0 CO3pPeBaHUS Mblllla cepala HauyMHAeT MHTEHCUMBHO
pacTu, a AnameTp COCYZLOB YBe/MUYMBAETCA OTHOCWUTENIbHO Mej-
NeHHO. YpesBblYaiHO BaXXHO OTMETUTb, YTO B MEpMoj pocTa u
pa3BUTUA, N B CBA3M C U3MEHEHUEM [eATeNbHOCTU pebéHKa,
npoucxoauT o6pasoBaHne HOBbIX COCYA0B. IHTEHCUBHASA MblLLeY-
Has [eATeNbHOCTb CNOCOOCTBYET pacLUMpPeHUt0 apTepuasibHoro
pycna nonepeyHbIX MA0CKOCTEN MYCKynaTypbl.

Boobule, hyHKUUM TOr0 MAN UHOTO OpraHa MpUBOAAT K pas-
BUTUIO COCYAMNCTON ceTu, Yem obecrneymBaeTca ero 6onee MHTEH-
CUBHOE KPOBOCHabXeHue.

CBoeob6pa3Hoe pa3BUTME CepAevYHO-COCYAUCTON CUCTEMbI
obycnasnuBaeT M BO3PaCTHble 0COBEHHOCTU KPOBOCHABXeHWUS.
Cuctonornyeckuin (ygapHblid) 06bEM KpOBWM, NpU OLWHOYHOM
COKpalleHun cepaua, y HOBOPOXAEHHBLIX cocTasnseT 2,5 mn, y
pe6éHKka rogosasoro Bo3spacta — 10,2 mn, y 7-netHero — 23
mn, y 12-netHero — 41 mn, a y B3pocnoro — 60 ma. Ywucno
CepAeYHbIX COKpaLLeHW Yy HOBOPOXAEHHbIX focTuraet 140-160,
MOCTENEHHO YMCNO YAApOB YMeHbLUAeTCa y 7-neTHero —pao 85-
90, y B3pocnoro —pao 70. bonblias yacToTa CepheyHbIX CoKpa-
WEHNIA Yy AeTeil MMeeT BaXXHOE 3HayeHMe B 06eCneyYeHun Mu-
HYTHOro o6béMa KpoBW, T.e. KO/NMYECTBA KPOBW, BblbpacbiBae-
MOro cepaueM B MuHYTY. KpoBfiHOe [aBfieHue Yy feTell Takxe
OT/INYAETCA OT [aBfieHNs B3POC/Oro 4yenoseka. Y pebéHka rogo-
Ba/Ioro Bo3pacTa CUCTO/INYECKOe [aBfieHne paBHO 85 MM pT. CT.,
y peb6éHka 5 net paBHo 90 MM pT. cT., ¥ 10-netHero — 100 mm
pT. CT. Pa3BuTMe HEpPBHOro annapaTta cepiua 3aBepLuaeTcd K 7
rogam.

[ OWKONbHBIA 1 NOLPOCTKOBBIA MEPUOLbI XU3HU pebéHKa fAB-
NAKTCA NepuojaMn MHTEHCUBHOrO pocTa Tefla M NepecTpoiKu
COOTHOLUEHNA MeXJy POCTOM Cepiua W coCyfLoB, MO3TOMY 3TOT
BO3pacT TpebyeT BHUMATENbHOIO U AU epeHLMPOBaHHOIO Noj-
X0fa B [03MPOBKe (hM3MYECKON Harpyskm ¢ Tem, 4Tobbl K3be-
XaTb 06pa3oBaHUs (DYHKLUOHANbHOW MNeperpysKu.
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lMrveHa cepaeyHo-COCYAMCTON CUCTEMbI

Ceppue pe6éHKa M NOAPOCTKA MOXET HOpManbHO COBepLUEH-
CTBOBaTbCSi C BO3PAacTOM, €C/M U3 MOBCEAHEBHOWM XXW3HU WCKNHO-
YaloTCs upe3MepHble (PU3NYECKMe U MCUXMYECKUE HANPsHKEHUS,
He HapyLlaroLiMe HOPMasbHbIA pUTM PaboTbl cepALa, HO MpK 3TOM
o6ecneymBaroTcs AONycTUMble (M3MYecKMe Harpysku. [OCTOsH-
Has TPEHMPOBKA CepaeyvHoii fesTenbHOCTW 06ecreynBaeT COBep-
LLEHCTBOBAHME COKPATUTENbHbIX WU 3M1aCTUYHbIX CBOMCTB MblLLEY-
HbIX KMeTOK cepaua. OnTuManbHas paboTa cepaeuHO-COCYANCTON
CUCTEMbI MOXET ObITb AOCTUrHYTa CneynanbHbIMU (U3NYECKUMN
YyNPaXXHEHUSMU U YMePeHHbIM (HM3NYECKUM TPYAOM, KOTOPbIl
KenaTeNbHO NPOBOAMTL Ha CBEXEM BO3Ayxe. MrmeHa opraHoB Kpo-
BOOGpaLLEeHNs Y AeTell NpeAbsBNsSET onpeaeneHHble TPEO6OBaHUS K
nx oaexnae. TecHass ofexaa v y3Kue NnaTbs CAABMMBANOT FPyAHYHO
KNeTKy. Y3Kne BOPOTHUKM HapyLLaloT KPOBOTOK B 06/1aCTL  LLEW,

OCHOBHble KOMNYeCTBEHHbIE MOKas3aTeNn CUCTEMbI KpOBOCHa6-
XXEHNA OpraHoB B3POC/I0ro 4esioBeKa

Uwncno cepaeyHblX COKpaLLeHui (B MOKOE)........... 60-80 ynapoB/MUH.
CUCTONOrNYECKN 0OBEM (B MOKOE)...ccvceveeeerieeene 65-70 m.
MUHYTHbI 06BEM (B MOKOE).....oceceeneeiieierieenenene 4,5-5 n.
MUWHYTHbIV 06BbEM (MPU PABOTE)..cciirirciriiias fo 30 n.
OKTI: - pnuTenbHOCTb MHTePBa/IOM (PQ).............. 0,12-0,18 c;

- LNTeNbHOCTb UHTepBasiom QRS............... 0,06-0,09 c;

- AIMTENIbHOCTb BCEMO LMK/ uiiiiiiieiieeneens 0,75-1,2 c.
ApTepuanbHoe faBneHue (B Bo3pacTe 16-45neT):

= MAKCUMASIBHOR. ..ot 110-126 mm pT. CT.;

= MUHUMAIIBHOR......ccvieiiiieie e 60-85 mMm pT. CT.
JaBNeHNE B KAMNIIAPAX......oiiaeeieeneeieenie e siee e 30-10 mm pT. CT.
CpefHss CKOPOCTb TOKa KPOBMU:
- B KPYMHDBIX @PTEPUAX .eiiviieeriieieriieieniie e eie e s i 0,5 m/c;
- B BEHAX CPEAHEIO PA3MEPA..iiiiiiriieeirrieienrieneesieeneenes 0,06-0,14 wm/c;
= B TMOJTBIX BEHBX . i eitieeiieeiinieiesreeseeeeseense e 0,2 wm/c;
= B KAMUIIAPAX et cieitiitieteseiseesie e sseseeseesseseesessesseesessessesnens 0.5 x 103 m/c.
CKOpOCTb pacnpocTpaHeHNs NMy/IbCOBOW BOJHbI B apTepusix... 6-9 m/c.
MuHMManNbHoe BpeMs MOJSIHOro KpyroobopoTa KpPoBMW............ 20-23 c.
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4TO HapyLlUuaeT MO3roBoe KpoBOCHabXeHwue. Tyrue nosca cpasnu-
BalOT KPOBEHOCHbIe COCY/bl B MOMIOCTM XMBOTA M TEM CaMbIM 3aT-
PYAHAIOT KPOBOTOK B OpraHax rpyfHoit monoctu. OuyeHb TecHas
006yBb HE6GNArOMPUATHO OTPaXKAETCH HA HMKHUX KOHEYHOCTAX.

KOHTpO/IbHbIE BOMpOCHI

1 CTpoeHue cepaua n cocyfoB, U UX y4yacTue B [BUXEHUN
KpOBM B OpraHusme.

2. KnanaHHbIli annapat (aTpMOBEHTPUKYNAPHbIE WU NOAYYH-
Hble KnanaHbl). TOHbI cepAua.

3. MpoBoadaLwaa cuctema cepaua.

4. TpnynHa 6e30CTaHOBOYHOIO ABUXXEHUSA KPOBMU.

5. KpoBsHoe fgaBneHue (CUCTONIMYECKOE, ANACTONNYECKOE)

6. [lBuXXeHne KpOoBW MO BEHO3HbLIM COCYyaM.

7. BonblOW M Manblii Kpyr KpoBoo6paLleHns.

8. Perynauua neatenbHOCTU cepALa.
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NMABA IV
CNCTEMA ObIXAHUA

[biXxaHneM Ha3blBaeTc 0OMEH rasoB Mexay OpraHu3mMom u
BHELWIHel cpefoil. Ero cyuyHOCTb 3aKNHO4aeTcs B MOrIOLLEHUM
XnBbIM opraHusmom 02 un BbigeneHnem CO02 Buonoruyeckoe
OKUCMieHne, npoucxopsuiee B opraHnU3me, OCYLLeCcTBAAeTCA C
NMOMOLLLI0O (PEPMEHTOB, /IOKA/IM30BAHHBIX HA BHYTPEHHUX MEM-
bpaHax U B MUTOXOHLPUAX —3HEPreTUUYECKUX LLeHTPax KIeTKu.
CoBpeMeHHaa (hU3M0N0rus AblxaHua 06beJMHAET BOEJMHO BHELL-

>Hee (N1leroYHoOe) M BHYTpPeHHee (K/ETOYHOE) [AbiXaHue.

MepeHOC rasoB MeXAy KNeTKOW U BHeLHeN Cpefoi cknagbl-
BaeTCs WX ABYX NPOLECCOB: AN PY3NN N KOHBEKLUN.

Onddysveld Has3bIBAlOT ABUXEHUA YacTuL, BeLiecTsa, NpUBO-
Jfllee K BbIpaBHMBaHWMIO ero KOHUEHTpaLumu B cpege. Monekynbl
rasa B cuny gudysnm nepemelaoTca U3 061acTu 60/bLUETO ero
napLManbHOro fasfieHNs B 06nacTb, rge ero napuuanbHoe [aB-
NneHue HMKe. B Havane XX Beka ABryct Kpor nokasasn, 4To ecnu
TpPaHCNOPT KWUCNOopoZa MPOUCXOAUT Ha paccTosHue 6onbwe 0,5
MM, AN dy3na He ycrneBaeT NOKPbIBATb pacxof 3Toro rasa. B aTom
C/lyyae OHO [ONOJSIHAETCHA HecpaBHeHHO 6oniee OGbICTPLIM MpoLec-
COM —KOHBeKUmelh —nepeHocom 02 (n C02 ¢ NOTOKOM raso-
BOV cMecu K (MNIn) XULKOCTH.

TONbKO KOHBEKTUBHbBIA MepPeHOC ras3oB, Y4YacTBYHOLWMUX B fbl-
XaHWN, MOXET 06ecrneynTb [blXaHWe KPYMHbIX OpraHuW3moB, Be-
NNYMHA KOTOPbIX M3MepseTca nofyac meTpaMmu. [bixatenibHas cu-
cTeMa YefnioBeka 06/1afiaeT BaXHENLUUMWN CTPYKTYPHO-(DU3MO0NI0-
rMYecKMMU OCOBEHHOCTAMMU, OTANYAKOLWMMUCSA OT CUCTEM [blXa-
HUA LPYrUX KNaccoB MO3BOHOYHbIX.

1 J1eroyHbIin ra3006MeH OCYyLLECTBASETCS NMYyTEM BO3BPATHO-
NnoCcTynaTeNbHOW BEHTUNALMMW afibBeos, 3ano/IHEHHbIX ra3oBoi
CMEeCbl0 OTHOCUTE/IbHO MOCTOAHHOrO COCTaBa, YTO CrocobCTByeT
noAfepXaHuo pafa NocToAHHLIX KOHCTAHT opraHusma.

2. NaBHYO0 ponb B BEHTUNALUW NETKUX UrpaeT CTPOro cnewum-
ann3npoBaHHaa MHcnupaTopHas MblWUa Auadparma, KoTopas
06ecneynBaeT M3BECTHYHO aBTOHOMUIO (DYHKLMUW AblIXaHWA.

3. LleHTpanbHbIil AblXaTeNbHbI MeXaHW3M MpeLcTaBfieH ps-
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Puc. IV. 1 CTpoeHve nerknx yenoseka.
A —BO3[yXOHOCHble MYyTW U Nerkue; b —neroyHble anbseosbl 1
X KPOBOCHab>KeHWe; B — fonbKa nerkoro:
1 —ierkoe; 2 —ropTaHb; 3 —Tpaxes; 4 —OpoHxu; 5 —Mmenkne
OpoHxu; 6 —KanunnapHasa ceTb;, 7 —abBeorbl.

[OM CMeLuann3nmpoBaHHbIX NONyNaLMii HEPOHOB CTBOMA MO3ra
W, BMECTe C TeM, MOABEPXEH MOAYNMPYHOLWMM BANSHUSM Bbl-
wenexatwnx HepBHbIX CTPYKTYp, YTO MpUAaeT ero gyHKLMMN 3Ha-
UMTENbHYI0 YCTOWYMBOCTL B COYETAHUU C MOABMXKHOCTbIO (MO-

OUNBHOCTHIO).
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O6MeH rasoB B NNerkKNUx MJEKOMUTAKLWMX NOLLEPXKUBAETCA UX
BEHTMHFILLMEVI 3a CYeT BO3BPATHO-NOCTYyMNMaTe/iIbHOro nepemelLle-
HUA BO34yXa B MPOCBETE AblXaTe€/IbHbIX nyTe|7|, KOTOpbleé npouc-
X04AT B nMpouecce BAoxa M Bblgoxa.

MblIWLbl, OCYLECTBAAIOLINE [bIXaTeNbHbIA aKT, nofpasje-
NAKT Ha WMHCMNMPATOPHbIE W 3KCMMPATOPHbIE, CMOCOGCTBYIOLWMNE
COOTBETCTBEHHO YBE/IMYEHUIO U YMeHbLUeHW0 00bema rpyAHOM
KNeTKM, a TakKe BCMNOMOraTe/ibHble, KOTOpPble BKIOYAKTCA Npu
(hopCMpPOBaHHOM [bIXaHWUN.

OCHOBHOW MHCNNPATOPHOM MbILULEN CAYXUT anadparma. MNpu
CMOKOMHOM [bIXaHWW MMEHHO OHa o6ecneymBaeT BeCb 06bEM fie-
rOYHOW BeHTUNAUMK. AuadparmMa aHepruyHo paboTaeT c Apyrum
MHCNMPaTOPOM —HapY>XXHbIMU MeXpebepHbIMU MbllwUaMu. Ponb
MeXpebepHbIX MblLL, HeogHO3HayHa. CoKpalieHue HapyXHbIX
MEXPEOEPHbIX U MEXXPALWEBbIX BHYTPEHHUX MeXpebepHbIX
MbILIL, MMes TEHAEHLMIO K NOLHUMAaHUIO pebep W yBeMYEHUHO
AnameTpa TrpyAHOW KeTKW, nomoraeT TeM cambiM guadparme
BbINOSIHATL MHCNMPATOPHY (yHKUUMIO. HanpoTus, 3agHue yua-
CTKM BHYTPEHHUX MEXpeOepHbIX MbILWL, MpU CBOEM COKpalle-
HUW BbI3bIBAlOT OMyckaHWe pebep M CNoOco6CTBYHOT BbigoXy. K
9KCMUPATOPHbIM OTHOCATCA W MbIlLbl OPHOLWHON CTeHKU. WX
(hYHKLMSA COCTOMT B MOBbILEHWN BHYTPUOPIOLIHOIO AaBfieHUS,
6narogaps 4yemy Kynon aguagparmbl BbINSAYMBAeTCA B FPYAHYHO
MoIOCTb N YMeHbLUAeT ee 06beM. C MOMEHTa POXAEHUS KaXKLOro
M/IEKOMUTAIOLLLEr0 Nlerkne BCerga HaxogsaTcs B 6onee wuamM MeHee
PacTsHYTOM COCTOSHUW. JTO 00BbACHAETCA OTpMUaTe/lbHbIM AaB-
NeHMeM B MNeBpanbHON LWEN, OKPYXXatoLen nerkue. Y nnoga ao
POXAEHUSA NErkne HaxofAaTCA B CNaBLUEMCH COCTOSAHUWM, HO Moc-
Ne NepBOro BAOXa OHMW 3aMONHAKTCA BO3AYXOM W 3aHUMaOT BCHO
nneBpasbHY0 MOMOCTb. 3aTem, Korja WHcnuMpaTopHas MYyCKy/a-
Typa paccnabnseTcs, BO3pocCLias B XOfe BLOXa 3/1acTU4Has Tara
Nerknx BO3BpaLLaeT MX B UCXOAHOE COCTOSHME W, 33 CYET YMEeHb-
WeHns obbema, LaBNeHWe B HUX CTaHOBUTLCA MOMOXMUTENbHbIM,
BO34YX W3 anbBeos YCTPeM/SeTcs yepe3 BO3LYXOHOCHblE NyTu
HapyXy. WTak, AbIXaTenbHbIA LUKN BK/IOYAET fBe (hasbl: BLOX
(MHCcnupayuio) 1 Bblgox (akcnupaymto). ConpoTuBeHME AblxXa-
HUIO 3aBUCUT OT NPOCBETa BO3LYXOHOCHbIX MyTe — 0COBEHHO
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ronocoBoW wenu, 6poHxoB. MNpuBoasLLMe U OTBOAALLME MbILLLbI
FONOCOBbLIX CBA30K, PEryaupytolime LWUWPUHY FONOCOBON Luenu,
ynpaBnawTCA 4Yepe3 MOCPELACTBO HUXKHEro roptaHHOro Hepsa
rPynnoi HempoHOB, KOTOpble COCPefOTOYEHbI B MPOAOSTrOBaTOM
mMo3re. bpoHxuanbHbI TOHYC NOAAEPXMBAETCA napacumMnarmyec-
KO/ M CMMNaTU4eCcKOn MHHepBauuein. Mpy CNOKOWHOM AbIXaHWK
YyesloBeK BfbIxaeT M BblgbixaeT 0Kono 500cm3 Bo3gyxa (o1 370 fo
700 cm3. 3TO AbixaTenbHbI BO3AyX. Mpn MakcUmanbHO YCUIEH-
HOM BAOXe YeNOBEK MOXET BAOXHYTb elle 1500cM3 fOoNOAHU-
TeNIbHOro BO34yXa. ATOT 06bEM BO3fyXa HECEeT Ha3BaHWe LOMOof-
HUTENbLHOro BO34yXa.

Mocne CNOKOWHOIO BblgOXa YefI0BEK MOXET Npu MakCuMasib-
HOM HanpsaXeHWn BbILOXHYTL elle okono 1500cm3 Bo3gyxa. ITOT
BO34yX MO/IyYMN Ha3BaHWe pe3epBHOrO; 3a CYET LOMOSIHUTE/b-
HOro M pe3epBHON0 BO3fyXa AblXxaHWe MOXeT OblTb 3HAYUTENIbHO
yBennyeHo. Mpu cnokoiHoM AbixaHum (0T 12 go 16 pa3 B MUHY-
Ty) 06bEM NIErOYHOM BEHTUAAUUKM cocTaBnseT 5-8 n/muH. Onpe-
[eneHne [AblXaTeNbHOro, AOMO/MHUTENIbHONO W Pe3epBHOr0 BO3-
Ayxa MMeeT NpakTU4YecKoe 3HayeHue, TaK KakK B CBOEN COBOKYI-
HOCTW OHMW XapakTepusytT XXU3HEHHYK EMKOCTb NEerkux.

KM3HEHHYI0 eMKOCTb fIerKUX OnpefensatT rasomepom (Cnu-
POMETP), Kyfa BblAblXaeTca nocre rnyboKoro BAOXa Becb PO3-
AyX, VUMEKLWMNINCA B NErknx. Y 340pOBbIX B3POC/bIX NMOLENA OHa
paBHa 3,5 N, y N0Lein XOpoLo TPeHUPOBaHHbLIX (DU3NYECKN OHa
yBenmyeHa fo 4,5-6 nutpos. B BeNUUMHY XXM3HEHHOW eMKOCTM
Nerknx He BXOAWT TaK HasblBaeMblli OCTATOUHbLIA 06beM, yaans-
emMblil TONIbKO MpWY NOAHOM cnafaHuu nerkux. Fpu cnoKonHOM
AblxaHun n3 500 M AbiXaTefibHOr0 BO34yXa B anbBeosibl, rae
HenocpeACTBEHHO MPOUCXOAUT ra3oobmeH, noctynaet 350 wmn,
Tak Kak 150 mMn BO3fyxa MPUXOAMTCA Ha [AblXaTeNbHble MNyTW
(Tpaxes, 6pOHXM) —TaK Ha3blBAEMOE BpefHOe NMpoCcTpaHCcTBo. [Mo-
CTYNWBLUWIA NpU BLOXE B anbBeosly BO34yX MepeMeLlnBaeTcs C
OCTaTOYHbIM U pe3epBHbIM Bo3gyxom (1000+1500). Takum o6pa-
30M, MpW CNOKOWHOM AbIXaHUN 06HOBAAETCA NPUMEPHO 1/7 YacTb
anbBeonsapHoro sosgyxa (2500:350), N03TOMY anbBEONIAPHbIA BO3-
AyX CYLLeCcTBEHHO OT/IMYaeTCcs MO CBOEMY COCTaBy M OT aTMOC-
(PepHOro Y BblAbIXaemMoro BO34yXa.
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Co,qep>KaH|/|e KuUcnopoga n yrnekucnoro rasa B aTMOC(bepHOM,
/1bBEO/TAPHOM, BblAbIXaTe/IbHOM BO34YyXe.

Bosayx Kucnopog (%) Yrnekucnota (%)
Babixaemblii 20,92 0,03
BblabixaeMblii 16,40 4,10
ANbBEONSPHBIN 13,70 5,60

"a30BbIN COCTaB anbBEONSAPHOIO BO3AyXa KONebneTcs B BECb-
Ma Hebonbwnx npegenax. MOCTOAHCTBO cOCTaBa anbBeONIAPHOINO
BO34yXa VMMEeT CYLLEeCTBEHHOE 3HayeHue. ANbBEONISPHBIA BO34YyX
COCTaBNISET Ty MOCTOSAHHYH BO3AYLUHYK Cpedy, C KOTOPOM co-
npuKacaeTcs KpOBb Yepe3 TOHKWE CTEHKW anbBeOon, 3NUTeNnus u
Kanunnapos. 3HaYMTENIbHOE YMCO Kanunnsapos, PacrofoXeHHbIX
B Meperopofkax Mexpay anbBeonamu, obecrneymBaeT BecbMa CO-
BEpLUEHHbIA 06MEH MeXAy anbBeOoIiPHbIM BO34YXOM U KPOBbHO.
Pe3kne KonebaHWs B COCTaBe asibBEOSIAPHOIO BO3AyXa Heunsbex-
HO HapyLwunn 6bl NOCTOAHCTBO KPOBW, OTTEKAOLLEN OT NIerkux K
TKaHAM M UX CTabubHOe PYHKUNOHMpOBaHWe. KUCnopos B KeTKu
TKaHel MpoHUKaeT nyTem Angdy3umn, 06ycnOBNEHHON pa3Ho-
CTbIO €ro napumnanbHbIX AaBfeHUn No 06e CTOPOHbI, TaK Ha3blBa-
emMoro rematonapeHxmmaTo3HoOro 6apbepa. Tak, cpefHee napuwu-
anbHoe aaBneHune (PQ) B apTepmanbHOM KPOBWM COCTaBNsieT OKO-
no 100 MM pT. CT., & B K/eTKax, rae KUCNopoL HenpepbiBHO YTU-
NN3NpyeTcH, CTPEMUTCA K Hyno. HenaBHO 6blf0 [0Ka3aHO, 4yTo
Kucnopog AncdyHANPYEeT B TKAHW He TONIbKO W3 Kanwuanspos,
HO YaCTUYHO M3 apTepuaon. lMepemelyeHne TKaHEBOM XUAKOCTH,
KOHBEKTWBHbIE TOKW B Hell MOryT Cnoco6CTBOBaTb TPaHCMOPTY
Kucnopoga Mexay cocyfiaMnm u K/eTKaMmu.

Hanps)eHune kucnopoga B TKaHfAX B cpefHem cocTasnset 20-
40 MM pt. cT. OfHaKO 3Ta BENNYMHA B PA3/IMYHBIX YHYaCTKaX XU-
BOM TKaHW OTHIOAb He oAuHakoBa. Hambonbliee 3HayeHue PR
(mkcupyeTcsa B6/IM3N apTepuanbHOro KoJbLa KPOBEHOCHOrO Ka-
nUANApa, HavMeHbLIas B CaMOil yAaneHHON 0T Kanunnspa TOUKe.
Kputnyeckoe PQ ans KNeToK, MHTEHCMBHO MOTPEGNAOWMX KNC-
niopopj, coctasnfeT okono 1 mm pT. ct. OTCloda cnepyet, 4to foc-
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TaBKa KMCMOpOoJa TKaHAM [0/KHA rapaHTMpoBaTb MOALEp>KaHMe
P® He HWXXe KPUTUYECKOro YPOBHA.

MepeHoc C02 M3 KNETOK TKaHei B KPOBb MPOUCXOAWT, [NaB-
HbIM 06pa3om, nyTem AUQAdY3nKn, T.e. B CUNY PasHOCTU Hanpsxe-
HWi1 C 0210 06e CTOPOHbLI reMaTonapeHXMmaTo3Horo bapbepa. Cpea-
Hee apTepuanbHoe 3HauveHue Pco2 coctaBnsetr 40 MM pT. CT., a B
KNeTkax OHo gocturaet 60 mm pt. cT. MakcumanbHoe napuuans-
HOe [aBNeHune YrneKucnoro rasa, W cnefosate/lbHO CKOPOCTb ero
AnhPy3HOro TpaHCMOPTMPOBAHMSA, B 3HAUYUMTENbHON Mepe onpe-
fensetca Temnamy npofyumposaHuss CO02 (T.e. MHTEHCMBHOCTbLIO
OKUCNUTENbHbIX NPOLLECCOB) B JaHHOM opraHe. o Toi xe npuyn-
He Pa® n P® B pasnMyHbIX BEHaxX He OAMHAKOBO. Tak, B KpPOBMU,
OTTeKawlen oT paboTarolleli MbllLbl, HanpshkeHne O 2 ropasgo
HKe, a Hanps>XeHHoCTb C02 ropasgo Bbllle, YeM, Hanpumep, B
KpOBW, OTTeKaloLel OT COeANHUTENbHBIX TKaHeW.

MexaHu3M perynauuy AblXaHWs OCYLLECTBAAETCA HepBHbIMU
LleHTpaMu, pacnosioXXeHHbIMW B MNPOAONAT0BaTOM MO3ry. A LEHT-
pasibHbIA [bIXaTeNlbHbI MeXaHW3M BXOAUT B COCTaB PETUKYAP-
HOW (hopMaumy cTBOMAa MO3ra. Aapa BEHTPasbHOWN AblXaTeNbHOWN
rpynnbl cogepXaT UHCNUPATOPHbIE U 3KCMMPATOPHbIE HENPOHHbI.
AKTUBHOCTb LLeHTPaNbHOr0 [blXaTe/llbHOro MexaHu3ma, B CBOHO
oyepefb, ynpasnseTcs CTUMynamun, UCXOAALLMMU OT XeMopeLen-
TOPOB ¥ MeXaHOpPeLLenToOpOB AblXxaTeNbHOM cucTeMbl. ["naBHas oco-
6eHHOCTb paboTbl 3TOr0 MexaHW3Ma —/NHeHOoe HapacTaHue ak-
TUBHOCTU WMHCNMPATOPHbLIX HEAPOHOB Ha MPOTSXKEHW BAOXa M
pe3Knin 0bpbIB MHCNMUPATOPHON aKTUBHOCTU, 3HAMEHYIOLLMNIA
OKOHYaHMe BAOXa W Nepexoj K BblLOXY.

STOT npouecc HOCUT PUTMUYECKUIA XapakTep. B obnactn 6u-
(ypkaLumMm COHHOIN apTepum Ha YpOBHE LUeW PacrnosioXeHO Kapo-
TUAHOe Teno (KapoTuaHbli Kny6o4ek). OHO 06MIbHO CHabXXaeTcs
KPOBbIO ¥ COAEPXMUT C/I0XHO YCTPOEHHbIN PeLenTopHbIV annapart,
pearnpymowmuii Ha M3MEHeHWe ra3oBOro cocTaBa apTepuasbHOM
KPOBU: CHVDKEHME HamnpsXXeHusa Kucnopofa (rmnokcemms), nosbl-
WweHne HanpsxeHus CO02 (runepkanus), yBenMYeHUe KOHLEHT-
paumn noHos H (aumpos). Bce Tpu dhaktopa, Bbl3biBas BO30OYx[e-
HMe KapoTUAHbLIX XEeMOPeLenTopoB, YCUIMBAKOT aKTUBHOCTb LEH-
TPasibHOrO AbIXaTeflbHOro MexaHu3ma. [1laBHbIM CTUMYNATOPOM,
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YNp34anIoWNM  AbIXaHWeM, CNYXWUT KOHUeHTpauus CO, B apTe-
PUaNbHOM KPOBWM M BHEKNETOUYHOW >XUAKOCTU MO3ra. Yem cuibHee
BO30YXZeHNe OynbbapHbIX XeMOpPeLenTopHbIX CTPYKTYp W apTe-
pUa/IbHbIX XeMOpeLenTopoB, TeM Bbille BeHTUAAUMA. MexaHope-
LenTopbl AbIXaTe/IbHON CUCTEMbI BbIMOHAKOT ABONHYHO POJb: BO-
MePBLIX OHW YYacTBYHOT B PerynsaumMm napameTpoB [bIXaTe/lbHOro
HUKNa, TNY6UHbI 1 OIMTENbHOCTM BLOXa-BblLOXa; BO-BTOPbLIX, 3TW
peLenTopbl CAYXaT U UCTOYHUKOM psfa pedeKcoB 3aWwuTHOro
XapakTepa —Kalns. Yyactue BbicluMx oTgenos LIHC B perynsauum
AbIXaHUA YenoBeKa NpOsBAAETCA B HEMPUATHBIX YC/OBUAX OAbILL-
K/, KOTOpas BO3HMKAET Yy Hero npu HEKOTOPbIX (DYHKLUMOHa/b-
HbIX Harpyskax Ha KapAuopecnupaTOpHYK CUCTEMY, Hanpumep,
npy TSXKENO0N MbILEYHON paboTe. B ycnoBmsx natonornv ofplLika
CNYXXWUT OLHUM M3 MOKasaTenell [blXaTe/lbHON HefoCTaTOYHOCTW.

Bo3pacTHble 0CO6EHHOCTU CUCTEMbI [AbIXaHUSA

Y nnopa 4enoBeKka, HaunmHaa ¢ 2-3 MecAYHOro BospacTa, no-
ABNAKTCA MepHble [blXaTe/lbHble [ABUXEHWUA, XOTA BO3[YyXOHOC-
Hble NyTW LW6pMona 3anofiHeHbl XUAKOCTbIO, a JIerkue Haxo-
[ATCA McnaBLlemMcs COCTOAHMMU. [1OCTENEHHO 3TN ABUXXEHUA CTa-
HOBATCA 6GoNee perynsipHbIMW, HO HE3a[onro A0 POLOB Npekpa-
watotca. Mocne poXaeHUs nepBblid BAOX (MepBbIA KPUK) npouc-
XOAWUT 1N MOMEHT MepeXkaTusi MynoBUHbI —O0YeBMAHO, BCNeACTBUe
PEUYKON CTUMYNALUKM XeMOpeLLenTopoB, 6narogaps ObICTPOMY Ha-
KonneHuto B kposun CO, n ybbinn O,. Bonbluoe 3HayeHue npu
HOM WMEIOT TaKTWU/bHbIe U TeMnepaTypHble pasgpakuTenu, no-
nblwaroline aktmHoctb LIHC, B TOM yucne aKTMBHOCTb LIEHT-
panbHOro AblXaTenbHOro mexaHusma. B nepsble AHW XU3HWU Abl-
XaHue 4epe3 HOC 3aTpyAHEHO, TaK KakK pebeHOK poxpaaeTcsa C
HeJopa3BUTOM MOMOCTbIO HOCA. TOMBbKO C 2 IeT HaYUHAaEeT yBeu-
ymBaTbCH  raiMopoBa MOJOCTb, a JI06HbIE MasyXn OKOHYaTebHO
(hopmupytotcs K 15 rogam. Hambonee MHTEHCUBHBIA POCT ropTa-
HW Habnogaetca B Bo3pacTe 10-14 neT, Korga MNpoABAAKOTCA U
nonoBble 0COGEHHOCTU ee pa3BUTUA. POCT Nlerkux ¢ BO3PacToM
NPOUCXOANT, TNaBHbIM 06pa3oM, 3a CYeT YBe/IMYeHUs Konde-
CTBa M 006bEMa anbBeO/, YTO MMEET CYLLECTBEHHOE 3HayYeHue Ang
npoL,eccoB rasoobmeHa.
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Ecnn y HOBOpPOXAEHHOrO AnameTp anbeeonbl paseH 0,07 MM,
TO Y B3pOCANbIX OH foxoAauT Ao 0,2 MM. YBenn4yeHne noBepxHOCTH
NEerkux y NofpoCTKOB OYeHb BaXKHO NS OCYLLECTBNEHUA 3 dek-
TMBHOrO rasoobmMeHa B nepuog 6ypHOro pocra v pasBuTusA opra-
Hu3Ma. [MOoBEPXHOCTb NIerknX, KoTopas Yy HOBOPOXAEHHbIX paBHa
6 M2 K 17 rogam ysenuymeaetcsd 40 90 M2 T.e. 4OCTUraeT YPOBHSA
B3pOCnoro yenoseka. O6beM flerkux K 12 rogam yBenMumMBaeTcs B
10 pa3, NO CpaBHEHMWIO C TAKOBbIM Y HOBOPOXAEHHOr0 pebeHKa,
a B 17 net HapacTaeT go 20 pa3. o mepe pocTay AeTeil yBennum-
BaeTCA AMameTp rpyaHol KneTku. Ero rogosoli npupocT B BO3pa-
cTe 7-13 net cocTtaBngfetr B cpefHem 1,5-2 cm, a B 14-17 net
yBenunumsaetca o 2,5-3,5 cm B rog. K 14-15 rogam y fgesyluek
thopmMmnpyeTcs rpyaHoN, a y toHOLWEN —OPILWHOMW TUM AbIXaHUS.
HoBOpPOXeHHbI pebeHOK AblWnT A0 60 pa3 B MUHYTY. K 5-7
rogam 4yacTtorta AblxaHua gocturaet 25 pa3 B MUHYTY, B 13-14 net
— 18-20 pa3 u y B3pocnoro — 14-16 gbixaHUin B MUHYTY. MUHYT-
Hbll 06bEM AblXaHWA Yy AieTeli C BO3pacTOM ObICTPO HapacTaeT U K
12 rofam [OCTWUraeT 3HauYUTEeNbHO 6OMbLIMX 3HAYEHWNW, 4YeM Yy
B3pOC/bIX. TaK, Yy HOBOPOXAEeHHOro oH paseH 650-700 mn BO3-
4yXa, K KOHLY NepBOro roga >usHu — 2600mn, K 5 rogam -
5800 mn, K 12 rogam — 7000-9000 mn, a y B3pOCNOro 4enoseka
OH 00bl4HO paBeH 5000-6000 mn. C 13 go 17 neT XW3HeHHas
E€MKOCTb NIerkKuxX CHWXXaeTca M JOCTUraeT Be/IMYUH, XapaKTepHbIX
ANS B3pPOC/IOro YenoBeka. Y AeTeil NepBbIX NeT XU3HNU MOXHO OT-
MeTUTb 60/iee BbICOKYIO YCTOMYMBOCTb K KUCMIOPOAHOMY rofofa-
HUKO, YeM Yy feTeil 6onee cTapllero Bo3pacta M B3pPOC/bIX, UTO
MOXHO 06bACHWUTL 60Nee HU3KOW BO3OYAMMOCTbIO AblXaTe/lbHO-
ro UEHTpa, CBA3AHHOI0 C HEe3penocTbio PYHKLMIA HEPBHOWN cuc-
TEMbI, & TOYHee, 60Nee BbICOKUM COAepXKaHWeM KUcnopona B anb-
BEO/NIAPHOM BO3f4yxe. BaXHO OTMETUTbL, YTO B Mepuof MonoBoro
co3peBaHMA OpraHuW3m MNOLPOCTKOB MeHee YCTOWYMB K KWUC/O-
pPOLHOMY TO/I0AAHMIO, YEM OpraHuM3M B3pOC/Oro YesioBeKa.

MrveHa cuCTeMbl [blXaHUS
Kak 0TMeYeHO Bbillie, OpraHbl AblXaHWUS UrparT BaXKHYH POsib
B XKM3HeAesATeIbHOCTN OpraHn3ma fgeTeil n nogpocTKoB. Mo3aTomy
OCHOBHas 3ab0Ta FMIMEHNUCTOB IOXXUTCSH Ha PasBUTKE NErKUX NpK
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NMOMOLLM AbIXaTeNIbHON TMMHACTUKN WU APYTrUX YMNpaKHEHWN, B
TOM 4ucCfe B MOCTAHOBKE rosioca Npu 0BY4YeHWW peun 1 MeHuto.
[ns pa3BuTMA ron0coBOro annapata 0COGEHHO MoJfie3Ha Aekna-
Mauus C NpaBWU/bHbIMW YAApeHMsSMU U Mogynaumeid. Takas rum-
HaCTMKa rof0CoBOro annaparta CNoco6GCTBYeT Takke pasBUTUIO
FPYAHON KNeTKW W nerkux. B nepmogbl, Korga HacTynawT Bo3pa-
CTHble M3MEHEHMWS T0n0Ca, CnesyeT PeKOMeHA0BaTb MEHUE U TeM
cambIM pasgpaxaTb CBOV r0/l0COBOM annapart. [ pasButus ner-
KX Yy feTell 1 NOAPOCTKOB 0C060 HeobxoamMa pa3paboTka MbiLL,
rpyAHoin Knetku. OCHOBHbIMW TPebOBaHMAMYK B 3TOM Harnpas/e-
HUWN ABNAKOTCA: NpaBUNbHOE NOMOXKeEHMe Tena (0CO6EHHO BO Bpe-
M CUAEHMA 3a NapTol W fOoMa Npu MOATrOTOBKE YPOKOB), AbiXa-

OCHOBHbIe KONMNYECTBEHHbIE MOKaszaTe/IM CUCTEMbI OblIXaHuA

opraHM3Ma B3POC/I0ro 4esioBeKa.
Yuncno fbixaHua B NMoKoe
YKn3HeHHas eMKOCTb Nerkux
[bixaTenbHblil 06beM BAOXA
Pe3epBHbIil 06beM BAOXA
OcCTaTouHbIA BO3LYX
JleroyHas BEHTUNALMA B MOKOe
NeroyHas BeHTMNALMA Npy paboTe
BHyTpennespasibHOe OTpULIATENbHOE [aBfieHune
npu BLOXe
Toxe npu BbIfOXe
Cogepxxarue 0 2uCoO;,:
- B aTMOC(hepHOM BO3ayxe
- B BbI[}bIXaeMOM BO3ZyXe
- B a/IbBEO/ISIPHOM BO3fyXe
MapumnansHoe pasneHvie 02 B anbBeONSAPHOM
BO3JyXe
MapumnansHoe pasneHne C02 B anbBeONAPHOM
BO3AyXe
HanpspkeHne 0 2B apTepuasibHON KpoBK
HanpspkeHne 0 2 B BEHO3HOI KPOBU
HanpspkeHve C 02 B apTepuasibHON KPoBU
HanpspkeHne C 02 B BEHO3HOWN KPOBU
KoathhmumeHT yTunumsaumm 0 28 nokoe
KoagphmumeHT ytunumsaumm 0 2 npu pabote
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16-20 B MVH

3-5n

500-700 mn

1,0-1,5n

0,8-1,7 n

0,1-0,7 n

0,83-1,67n (50-100 n/MuH)
1,2 kMa (9mMm prT. CT.)

0,8 kMa (6 Mm pT. CT.)

20,94 1 0,03%

16,3 1 okono 4%

14,2-14,6 n 5,2-5,7%

Okono 14,7 kMa (110 mMm pT. cT.)

5,3 kMa (40 Mm pT. CT.)

Okono 13,3 kMa (100 MM pT. cT.)
5,3-6,0 kMa (40-45 mm pr. cT.)
5,3 kMa (40 mm pr. cT.)

Okono 6,3 kMa (47 MM pT. CT.)
Okono 40%

50-60%



TeNbHas TMMHACTVMKa U apyrve u3nyeckue ynpaxkHeHWs, pas-
BMBaKOLLME MYCKynaTypy, YNpaBsitolWyo AbiXaTeNbHbIMU ABW-
YKEHUAMMN TPYAHOW KneTku. BecbMa noniesHbl Takue BUAbI CNOPTA,
KakK nnaBaHue, rpebns, KaTaHWe Ha KOHbKax W XoAbba Ha fbl-
Xax, a TakKKe COBPEMeHHble BUAbl —CEPPUHT U Apyrue.

KOHTpObHbIe BONpOCHI

1 OCco6eHHOCTMN BHELUHero (1ero4YHoro) u BHyTpeHHero (Kne-
TOYHOTr0) AblXaHus.

2. CTpoeHune fbixaTebHOro annaparta. Ponb guadparmbl, pe-
6ep, MeXpebepHbIX MbILIL, B OCYLLECTB/IEHNN aKTOB BAOXa W Bbl-
foxa.

3. BennuunHbl gbixaTenbHOro, AONOMHUTENLHOTO U pe3epBHO-
ro sosgyxa. Xn3HeHHas eMKOCTb NErkux.

4. Ta30BbIli COCTaB BbIXaeMOro, BblAbIXaeMoro n anbBeonsp-
HOro BO3ayXa.

5. MexaHu3mbl, perynupyroLLne Baox 1 BbigoxX. YacToTa Ablxa-
HUSA 4YenoBseka.

6. Bo3pacTHble 0CO6EHHOCTU AblXaHUS.
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'MABA V
NMAWEBAPUTEJ/IBHAA CUCTEMA

HopMasibHas un3HeLesTeNbHOCTb OpraHn3ma YesioBeka BO3MOXK-
Ha fIMLWb NPU PerynspHoOM MOCTYMIEHUN NUTATE/bHbIX BELLECTB,
KOTOpOe OCYLLECTB/ISIETCA Yepes NuLLeBapuTeNibHy0 cuctemy. MNurta-
TeflbHble BELLECTBA ABMAKTCA KaK WCTOYHUKOM >XWU3HW, MOKPbIBaA-
OLWMM pacxodbl OpraHu3Ma, Tak W CTPOMTENbHbIM MaTepuanom,
KOTOpbI MCMOMb3yeTcsa B NPOLECce pocTa opraHn3ma 1 BOCMPOM3-
BeJEHMS HOBbIX KNETOK, 3aMeLLatolyx oTmuparolme. Muuiesapu-
TeNbHasA cUCTeMa COCTOMUT M3 MULLEBAPUTE/IbHON TPYOKU M NPUMbI-
KalowWwmx K Hel crneuuguyeckmx Xenesnctblx 06pa3oBaHuin (CMOH-
Hble W MOMKENYLOYHAsA Xenesbl, MNeyeHb), KOTOpble B LefIoM 060-
3HayatoT TEPMUHOM >KEeNYAOYHO KULeYHbIA TpakT (pnc.V.l1.).

PYHKUNN XKeNyA0UYHO-KULLIEYHOrO TpaKTa Harnpas/ieHbl Ha [0-
CTVDKEHME KOHEYHOro pesysnbTara AeATe/IbHOCTU MNuLLeBapuUTesb-
HOW CUCTEMbI, KOTOPbIM ABASETCA TUAPOMN3 MULLEBbLIX BELLECTB
(6enKoB, XWpoB, YrnesogoB) A0 MOHOMEPOB (aMWHOKWCNOT, MO-
HOCaxapuaos, MOHOTMNULEPUAOB U XWUPHbLIX KUCNOT) U TpaHCMopT
MX U3 MULLEBAPUTENbHOIO KaHana BO BHYTPEHHYHO cpedy opra-
HM3Ma. PU3NKO-XMMUYECKME MNpoLecchbl, obecrneymBaroLie yka-
3aHHbI KOHEYHbI pe3ynbTaT, COCTaBAAT CYLIHOCTb MuleBape-
HUS M BCacblBaHMSA. TW MPOLLECChl PeaIn3yoTCA Mpu y4acTum cek-
PETOPHOW N MOTOPHOW (PYHKLWI >KenyA0o4HO-KULLIEYHOro TpaKTa.

CeKpeTopHble KNeTKW Xenyfo4yHO-KULIEeYHOro Tpakta npo-
AYLUMPYIOT NULLEeBapuTe/ibHble (hepMeHTbI, obecrneunBaroLLme rma-
PONIMTUYECKOe pacllenneHve 6eNKoB, YrneBOLOB, XWUPOB U HYK-
NeNHOBBIX KMCNOT. pouecc rmaponmnsa HauMHaeTcs B MpocBeTe
XKeNnyAoUYHO-KULLEYHOro TpakTa WM 3akaH4MBaeTcs Ha MembpaHe
KULIEYHbIX KNETOK, rAe MPOMCXOAUT COMPSXXeHWe MpoLeccoB
nuLLLeBapeHns 1 BcacblBaHUS.

MoTopHas PYHKLMA XeNyaoYHO-KULLIEeYHOro TpakTa Harnpas-
NeHa Ha MexaHW4eckyto 06paboTKy notpebnseMoii nuwm, nepe-
MeLlMBaHME COAEPXMMOro XenyAoUYHO-KULLEYHOro TpakTa, obec-
neymBaloLLee KOHTAKT MepeBapuBaeMbiX BeLLeCTB C FMAPONUTU-
YeCKMMUN (hepMeHTaMu, Ha MPOLBMXEHWE COAep>XMMOro paborta
XenyAoYHO-KULWEYHOro TpakTa TEeCHO CBfA3aHa C ero perynauu-
e, KoTopass HOCUT MEeCTHbIN W LieHTPa/bHbIA XapakTep.
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Puc. V./. XKenyfouHO-KMWEYHbIA TpakT uvenoseka: 1 —no-
NoCTb pTa; 2 —rNoTKa; 3 —NuLlesos; 4 —>Kenyfok; 5 —aseHas-
LaTuUNepcTHasa KWKa; 6 — TOHKaA KUWKa;, 7 —TONCTaa KULWKA;
8 —npamMaa KuLLKa.>KenyaoyHO-KULLEYHOro TpakTa Mo nuLiesapu-
TeNbHOMY KaHany W BbiBefleH/e Hapy>Ky 3KCKPeMeHTOB.

LieHTpanbHbIli YPOBEHb PEryNAUMMU MULLEBAPUTENbHOW CUCTe-
Mbl BK/tOYaeT pag cTpyktyp LIHC (cnmMHoro mosra v cTBosa Mo3-
ra), KOTOpble BXOAST B COCTaB MULLEBOMO LieHTpa. MWLLEBO LEHTP
Hapsgy C KOOpAMHauMWel AesTeNbHOCTU XKeNyA0YHO-KULEYHOrOo
TpakTa OCYLLECTBNAET PEryNsALMI0 MULLEBOTO NMOBEAEHNUS.

®opMuMpoBaHMe LiefieHanpaB/IeHHOTO MULLEBOTO MOBeAeHUS
MPOUCXOAMT C y4yacTUeM runoTanamyca, TMMOUYECKOW CUCTEMDbI
M KOpbl FOMIOBHOrO MO3ra. PasHble YPOBHW perynsuuMu nuiyesa-
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PUTENbHOW CUCTEMbI CBA3aHbl 3)(hePEHTHLIMU MPOBOLHMKAMM,
OTHOCALLUMUCS K CMMNATUYECKOMY M MapacumnaTtuyeckoMmy OT-
[enam BereTaTVBHOW HEPBHON CUCTEMbl, KOTOpble NPOXOAAT B
ONY>XAAIOLWMX B YPEBHbIX M Ta30BbIX HepBax.

LieHTpanbHas HepBHas cucTeMa npeacTaBnseT co60i KOM-
MNeKC CBA3aHbIX MeXAy C000 MWKPOraHrIMOHapHbIX 06pa-
30BaHW, pacrnonaralowmxcs B TONWE KNETOK XenyLoYHO-Ku-
WEeYHOro TpakTa. M3 HMX Hambonbllee 3HaYeHWE B perynaymm
(OYHKUMNIA XeNy[oYHO-KULWIEYHOro TpakTa UMEKT MeXMbILley-
Hble (MuWO3HTepanbHoe, Ayapba) u nogcnmauctole (MelicHe-
pa) cnneTeHus. B nepegaye perynsaTopHbiX BO3AEWCTBUIA Ha 3gh-
(heKTOpHbIE KNETKM XKEeNnyLOUYHO-KULLIEYHOro TpakTa NpuMHUMa-
tOT yYacTue XalIMHIPrMyeckme 1 agpeHapruyeckme HelipoHbl. B
npefenax LEHTPaibHOW HEpPBHOW CUCTEMbl, B WHTpaMypasb-
HbIX TAHT/INSAX, OKAHYMBAKTCA OTPOCTKM XOJMHIPTUYECKUX
HEeMpPOHOB, OTHOCALMXCA K FONOBHOMY W Ta30BOMY OTAefiam
aBTOHOMHOW HEPBHOWN CUCTEMBI.

AL peHapruyeckme HepBHble BOMOKHA, Npoxoaswune B CO-
CTaBe COCYAMUCTbIX CMETEHWUI, ABAAKOTCA OTPOCTKAMU Henpo-
HOB, KOTOpble pacnonaraltTcsi B BereTaTMBHbIX FaHrIMsAX Mo-
rPaHMYHOr0 CMMNATUYECKOro CTBOMA. BiKenyaouyHO-KMLLEYHOM
TpakTe HacuuTbiBaeTcs 6ofiee AeCATUM MenTUAOB, TaKWX, Kak
XONULUUCTOKMHWH, FacTPMHOOCBOGOXAAOWMA nenTug, coma-
TOCTaTWH, BOAOAKTUBHbIA WHTECTUHANbHbLIA NenTug, Belye-
CTBO P, 3HKe®anuH, HeMpoTeH3UH u ap. KneTku 3HTpanbHoOM
HEPBHOM CMCTEMbl MOTYT ABAATLCA BO30OYXAaOWMMU UAN TOp-
MO3HbIMU. Pa3bpoCcaHHOCTb 3HAOKPUHHbLIX KETOK MO Xeny-
[AOYHO-KMLLEYHOro TPakTy No3BO/IMI0 060CHOBATb BCKHO MX CO-
BOKYMHOCTb TEPMUHOM «AM(DYy3HasA 3HAOKPUHHAA CUCTEMAX.

BbICBOOOX/4EHME TACTPOMHTECTUHANbHBIX FTOPMOHOB U3 COOT-
BETCTBYIOLUMX KNETOK NPOUCXOAMT Mpu AENCTBAM Ha HUX APYTUX
PerynsaTopHbIX NenTUgoB, MPY MEXaHUYecKOM WM XUMUYECKOM
BO3AENCTBUAX HA 3HAOKPUHHbLIE KNETKW CO CTOPOHbI MOMOCTM
YKENYA0HHO-KVLLEYHOr O TPpaKTa.

PerynatopHble BAUAHWA Ha KNETKU-MULLEHW OCYLLECTB/OT-
ca ABYMSA NYTAMW — 3HAOKPUHHBIM WM MapakpuHHbIM. [lpu 3H-
AOKPUHHOM MyTW (OM3MONOTMYECKN aKTUBHOE BELLeCTBO, mona-
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[as B apTepuaibHyt0 KPOBb, MPUHOCUTCA K K/ETKaM- MULLEHAM.
Mpy NapoKpMHOBOM MYTW BELLECTBO [AENCTBYeT Ha K/ETKy, Ha-
XOAALLYHOCS PALOM C KIEeTKOW-MULLEHbIHO.

HepBHble ¥ 3HAOKPUHHbIE 3/IEMEHTLI NULLEBAPUTEIBHON CU-
CTeMbl B3aMMOCBS3aHbl U 00BLEAUHAKTCA B HEWPOIHLOKPUHHbIE
PErynATOpHble KOHTYpbI (Lenbl). Mpu KoonepaTuBHbIX (COBMeECT-
HbIX) BO34eWCTBUAX HEMPOreHHbIX WM TOPMOHaNbHbIX (PakTo-
POB Ha 3P(EKTOPHYI0 K/IEeTKY MOXeT MPOsABNATLCA MOTEHLMPO-
BaHMe WM UHrMbupoBaHme (YHKLMOHANbHbLIX 3 HeKTOB.

B HacToflee Bpems CyLLeCTBYHOT TpWU Tuna MNULLEBAPUHUA:
BHYTPUK/ETOYHOE, BHEKNETOYHOE AUCTAHTHOE U MembpaHHOoe
(NpUCTEHOYHOE WM KOHTaKTHOe). BHYTpPMKNETOUHOe nulleBape-
HWMe Y BbICLUMX >XMBOTHbIX MUMEET OrpaHWYeHHOe 3HaYyeHue N Bbl-
MONHAET 3alWUTHblE PYHKLUW ((haraymTos).

BHYTpUK/ETOUHOE AMCTaHTHOe nuwieBapeHve. Mpyu AaHHOM
TUNe nuwieBapeHns MPePMeHTbl, CUHTE3UPOBaHHbIE CEKPETOPHbLIMMU
KneTkamu, BbILENAOTCA BO BHEKNETOUHYIO Cpedy, rAe v peanu-
3yeTcs WX TMAPOAUTUYECKUIA 3 (PEKT B OTHOLIEHUU MULLEBLIX
BELLECTB. ITOT TMN NULLEBAPeHNA 0COBEHHO Pa3BUT Y BbICOKOOP-
raHN30BaHHbIX XXWBOTHBLIX W YenoBeKa.

MembpaHHOe (MPUCTEHOYHOE, KOHTAKTHOE) nuLieBapeHue
OCYLLEeCTBNAETCS (DePMEHTaMW, NO0Ka/IM30BaHHbIMU Ha CTPYKTY-
pax MembpaHbl KULLEYHbIX KNeTOoK.

Uenosek U MHOrMe BUAbl XXMBOTHbIX, B OCHOBHOM, 06najatT
COBGCTBEHHbIM nulieBapeHmeM. [Npu 3To ¢opme NULLEBAPEHMS
cekpeTopHas (YHKLMSA >XXeNnyLoUYHO-KULWEYHOro TpakTa OCYLLecTs-
NAETCH NuULLeBapuUTENbHBIMU Xenesamn. PasnnyatoT xenesbl Tpy6-
yaTHOro Tuna (XKenesbl >XXenyfka WU KULWIEYHWKA) U aleHapHble
Xenesbl. [locnefHne cOCTOAT U3 rpynn KneTok, 06befleHeHHbIX BOK-
pyr NpoToKa, B KOTOPbIA BblAeNAETCA CEKPeT (CIOHHbIE XXenesbl,
neyeHb, MOMKeNyAo4Has >kenesa). B pesynbtate NoOCTynjeHWs B
KNeTKy BOAbl, HEOPraHWYeCKMX W HU3KOMOMEKY/APHbLIX OpraHu-
YECKUX COeAMHEHWI, CUHTE3 M3 HUX CEKPETOPHOro npofykTa u
BbIBElEHNE €ero U3 K/ETKW, COCTaBNseT CEKPETOPHbIN umkn. B 3a-
BMCMMOCTMN OT BPEMEHHOr0 COOTHOLLEHUS (ha3 CeKPEeTOPHOro LMK-
na, CeKpeuuns MoXxeT ObITb HEMPEePbIBHOW MW MpepbiBUCTON. Cek-
peuuns nuLeBapuTENbHBIX XXee3 XapakTepusyeTca afjantauuein K
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nuesoMy paumoHy. OHa nposBAseTcs B U3MEHEHUUM WHTEHCUB-
HOCTU MPOAYKLUUN CeKpeTa Kax4oW KNeTKOMn U M3MeHeHUeM cooT-
HOLLUEHUA MeXay pasfiMyHbIMU TUAPONUTUYECKUMU (hepMeHTaMu.

CntoHa sBNAeTCA NepBbiM CEKPETOM, obpasylowumca B poTo-
BOV NOMOCTW U3 TPeX Map KPYMHbIX CKOHHbIX XXenes: OKOMOYLUHbIX
(cepo3HbIX), MOAYENOCTHLIX (CEepO3HO-CNE3UCTLIX), a TakKXKe MHO-
FOYNCNEHHbIX MEJIKMX XXefe3, pacCcesHHbIX Ha CMM3UCTON 060/104Ke
nosoctn pra. Menkve NoAbA3bIYHbIE XKenesbl NOCTOAHHO Bblpaba-
ThIBAlOT CEKPET, YBMAKHAOWMIA NONOCTb pTa, APYrve Xenesbl Cek-
PETUPYIOT CMtOHY MpY UX CTUMYNSAUMA. 3a 1 CyTKM Yy YenoBeka Bbl-
pabatbiBaetca 0,5-2 n. cntoHbl. OHa COAEPXUT TUAPONUTUYECKUI
(hepMeHT anba-amunasy, Mykononucaxapuibl, rAOKONpPoTenasl,
6enkn, noubl, (Na\ K+ Ca2t CI\ HCO , n gp). Cekpeumnto CNHOH-
HbIX >Xefie3 BO30Y)K4aeT NpueM MULLM U CBS3aHHBIA C HUM KOMI-
NeKC YCNOBHO M 6e3yCNoBHO-PeEKTOPHbIX pasgpaxutenein. CntoH-
Hble Xenesbl WHHEPBMPYIOTCA Xe/IMHIPTUYECKUMU U afpeHapru-
YECKUMM BOJSIOKHaMV BEreTaTMBHOW HEpPBHON CUCTEMBI.

XKenesbl Xenyaka nNpoayLupyroT XenyfouHblil cok. OHKM pac-
nonaratoTcA B 06/1aCTW [Ha W Tena >enyfka, CofepXaT KNeTKu
Tpex TUMOB:

- 006KnagoyHble, npogyumpytowme HCL,

- rNnaBHble, BbipabaTtbiBaloLlLe KOMMAEKC MPOTEONUTUYECKMX
(hepMeHTOB;

- 006aBOYHble KNEeTKMW, CEeKpeTupytowme cnimsb (MyuuH), 6um-
KapboHaTt, MyKononucaxapuibl M racCTpoOMyKoOnpoTeuH (BHYTpeH-
HbIli (hakTop).

Y 4enoBeka 06bEM CYTOYHOM CEKPELMUN XKeNlyJ04HOI0 COKa CO-
craBnget 2,0-3,0 n. HaTowak peakums Xenyfo4yHOro coka HeunT-
pasibHas WAW LWenoYHaa; nocsne nprvemMa nun — CUIbHOKMUCNAA
(pH - 0,8-1,5). B rnaBHbIX K/IETKAX XeNe3 Xenyaka CUHTe3npyeTca
MEHCUHOMeH-HEaKTUBHbIA — NpeALecTBEeHHNK MNencuHa, SBNSHO-
LMIACH OCHOBHBIM FMAPOIOrMYECKOM (PEPMEHTOM XKeNyA04HHOr0 COKa.
B nonoctu xenyaka oT NencuHoreHa OTLLENISEeTCa MHIMOUPYHOLLNIA
6enKoBbIN KOMMeKC, npesBpalias ero B nencuH. AKTuauus nen-
CUHOreHa 3anyckaeT BbigeneHve HCL, B nocnegyroLiem nemncuH cam
aKTMBUPYET CBOW MpodepMeHT. B kenyLo4HOM COKe YenoBeka vMe-
eTCA TakXKe APYroi (hepMeHT raCTPUKCUH. Y XKBaUHbIX XXMBOTHbIX U
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YesloBeKa, MUTAOLMXCA MOSIOKOM MaTtepn, OOHapy>XeH XMMO3UH
(PEHHUH) — (bepPMEHT, CTBOpPaXKMBaOLLUWIA MOJIOKO.

XKenygouHas cnusb (MYUMH) npoayumpyeTca [o6aBOYHbIMU
KNIeTKaMU XKeNy[OUHbIX Xesie3 U UrpaeT BaXKHYI Po/ib B NpefoT-
BpaLLeHUM NOBpeXAatoLLero Bo3AeicTBMS Ha CIN3UCTYI0 060/104KY
xenyaka HC1 n nencuHa.

XnopuctoeogopoaHas Kucnota (HC1) npoayumpyetcs obkna-
JOYHBIMU  KneTKamu. KOHUEHTpaums MOHOB H+B »Xenyao4yHoMm
coke coctaBnsfet 150-170 mmonb/n. B perynauuun >xenynoyHown
ceKpeunn LeHTpasibHOE MEeCTO 3aHMMalT aueTU/IXOWUH, racT-
PUH 1 ructamuH. Kaxgplii N3 HUX BO36YXXAaeT CeKPeTOpHble K/eT-
Kn. B npouecce XXenyaoyHoW Cekpeuun BblAenstoT Tpu dasbl —
MO3rOBYIO, XENYJOUHYIO N KULLIEYHYHD — B 3aBUCMMOCTU OT Me-
CTa eficTBUSA pa3gpakmTensi. B Mo3roeoit ase yyacTBYOT BCe (haK-
TOPbI, CONPOBOXJatoLWMe NMPUEM MUK, O YeM CBUAETENIbCTBYIOT
paboTtbl W.l.MNaBnoBa. B »xenyao4yHow hase CTUMY/bl CEKpPeLnn
BO3HWKAIOT B CaMOM >Xe/lyfiKe, KOrfa CeKpeuus yCcumBaeTca npwu
pPacTsHKEHUN >Kenyaka n AeCTBUM Ha ero C/n3NUCTY 060/104KY
NPOLYKTOB ruaponmsa 6esKa, HeKOTOPbIX aMWUHOKWUC/OT, a Tak-
)K€ 3KCTPaKTUBHbIX BELLECTB MsiCA W OBOLLENA.

BnunaHve Ha >Xenesbl Xenyaka, noctynatoulee ¢ KULLEYHUKA,
onpegenset UX (PYHKUMOHMPOBaHME B TPeTbeil, KULIEYHOW (hase
cekpeunn. MocnefHsAsa — BHadasle BO3PACTaeT, a 3aTeM CHUXKaeTCS.
CTumynaums >XenyaodHbIX XXene3 SABNSEeTCA, Npexae BCero, pesysib-
TaToOM MOCTYM/IEHNS B KULLIEYHUK COAEPXXMMOIO0 >Kenyfaka, Hepo-
CTaTO4YHO 06paboTaHHOr0 MeXaHWYyecKM M XUMU4YecKn. Ha xeny-
[OYHYHO CEKPELMIO B KULLEYHOM (ha3e MOXeT B/MSATb U BblaesieHne
M3 CAN3NCTOMN 060/104KN ABEHAALATMMEPCTHON KULLIKA CEKPETMHA.
OH TOopmOo3nT cekpeunto HCL, HO ycunmBaeT CeKpeumto MencuHo-
reHa. Ha ceKpeTOpHbI NPOLECC BXKeNyaKe 0KasbIBaeT B/IMSHME Takke
racTpuH — BbICBOOOXAAKOLWMIACA NenTuj, KOTOPbIA YCUINBAET Cek-
peunto HC1. Cpean hakTopoB, BMUSIOLWMX Ha XKeNYA0UYHYHO CeKpe-
UMIO CYLLLECTBEHHOE 3HA4YeHWe WMEKT 3MOLMOHaNIbHOe BO36YXKae-
Hue n cTpecc. CTpax, TOCKa BbI3bIBAOT TOPMOXEHME, a pasfpake-
HUE M APOCTb —YCUNEHME CEKPETOPHON (hYHKLMU XenyaKa.
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MomkenypovHasa >kenesa

ALVHapHble KIETKU MOLXKeNyA0UYHON >Xenesbl MposyunpyroT
rMAPoONUTUYECKME (DEPMEHTBI, PaCLUEenALLLMe BCe KOMMOHEH-
Tbl NULLEBLIX BeLLecTB. Anba-amuniasa, nnasa n HyrTeasa CeK-
PeTUPYIOTCA B aKTUBHOM COCTOAHWUW, a TPUMNCUHOTEH, XMUMOT-
puUNcuHoreH, npodocdonunasa n NpokapbookcnnenTuagasbl A un
B (Bce BUAbI NPOMepMEHTOB TPUMNCUHOreHa) aKTUBUPYIOTCA ep-
MEHTOM [BeHajuaTUMNepCTHOM KULLIKN —3HTEPOKUHA30/A U npe-
BpaLLaloTCca B TPUMNCUH. TPUMCUH TakKXKe aKTMBUPYeT npodocdo-
nvnasy A, npoanacrtasy n npokapbokcunentugassl A n B. dep-
MEHTHbIA COCTaB COKa NOKeNyf0YHOM XKefesbl 3aBUCUT OT BUia
MALWLKX: NPU NpPUemMe YrieBoL0B BO3pacTaeT MPEeVMYLLECTBEHHO
cekpeunss amunasbl, 6eIKOB — TPUMNCMHA WU XUMOTPUNCUHAE, NpK
npueme X1WPOBOWN MULLM OTMEYAETCA CEKPeLmnsa coka C NoBblILLeH-
HOW NIMMONUTUYECKON aKTUBHOCTLIO.

B cyTKn nomxenygouHas »enesa yenoBeka BblpabaTbiBaeT 1,5-2
N coka, ero pH coctasnset B cpegHem 7,5-8,8. OCHOBHbIMU CTUMY-
NATOPaMU 3K30KPUHHbIX K/IETOK MOXKe/Ty0UYHON >Kene3bl ABNAIOT-
CA auUeTUNXONNH N FaCTPOUHTECTUHA/Ib-Hble FOPMOHbI — XOINLMC-
TOKMHWH U CeKPeTUH. XONMULMUCTOKMHUH BbICBOOOXAETCA U3 C/U-
3UCTOM 060104KN ABEHAALATUNEPCTHOM KULLKW NOJ BANSIHUEM MPO-
[YKTOB repeBapmBaHns befika v Xupa, CeKpeTUH —npu LeicTBUA
Ha S-KNeTKM [ABMHaAuaTMnepcTHoi Kuwkm HCL (pH-4,5). Xonwu-
LUUCTOKUHUH ABNSETCA CUbHBIM CTUMY/NIAITOPOM CeKpeLnn dhepmeH-
TOB MOMKeNyLOYHOW Xene3bl U /MWb He3HauyUTe/lbHO YCWUIMBaeT
cekpeunto brkapboHaTa. CekpeTuH, Hao6opoT, CTUMYNNPYET Mnpe-
NMYLLECTBEHHO CeKpeuunto 6rukapboHaTa. ECTECTBEHHbIM CTUMYNS-
TOPOM CeKpeLMu NoAKeNyL0UHHON Xene3bl ABNSeTCA Npuem nuwy. B
(hOPMMPOBAHNN CEKPELIMW NOMAXKeNYLOYHOW Xene3bl y4acTBYHT XO-
JIMH3PTMYeCcKMe BOJIOKHA 6nyXparollero Hepsa. [locTynseHne co-
[ePXXMMOro Xenyfka B [ABeHaALATUMNEPCTHYHO KULLIKY 06ycnasniu-
BaeT BO3[eiCTBME Ha ee CAM3NCTYH 060104Ky HCL v npogyKToB
nepeBapmBaHunA Xunpa u 6enka, YTo BbI3bIBAET BbICBOOOXIEHME CEK-
PeTMHAa N XONIMLUCTOKMHUHA. 3TN FOPMOHbI N ONPeAenstoT Mexa-
HU3MbI CeKpeLnn NoapKenyao4HoN >enesbl B KULLEYHON ase.

>KenyeotaeneHne —aTo npotecc 06pasoBaHNs Xenun neyeHbto,
KOTOPbIA MPOUCXOAUT HeMNpepbIBHO Kak MyTeM (huabTpauun psga
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BellecTB (Bofa, I/10K03a, 3/IEKTPO/NTLI) U3 KPOBU B XKENMUHble Ka-
NUANSPbI, TaK U NOCPEACTBOM aKTUBHOW CEKPeLUn KeTKamn ne-
yeHu (renaToumTamin) conei xendHbix kucnot, HCO, nNa'. OKoH-
yaTe/sibHoe (DOPMUPOBAHME COCTaBa XXeNnuu MPonUCXoauT B pesysbTa-
Te peabcopbumm Bogbl U MUHEPA/IbHBLIX COMEN B XXENYHbIX Kanunis-
pax, NPOTOKax W XXeN4YHOM ny3bipe. Y 4e/oBeKa 3a CyTKU obpasyeT-
ca 0,5-1,5 n »enumn. OCHOBHbIMW KOMIMOHEHTAMW €€ SABNSIOTCS XKen-
YHble KWUC/IOTbI, MUIMEHTbI, XO0necTepuH. Kpome TOro oHa cofep-
XUT XUPHble KUCOTbl, MYUMWH, pasnnuHble noHbl (Na*, K* Ca2+
CI, HCO03) n agpyrue BellecTBa; pH ne4yeHOUYHOM >Xenum cocTas-
nset 7,3-8,0 ny3blpHOii — 6,0-7,0. lNepBUYHbIE >KeNYHbIE KWCOTbI
(xonesasi, XeHOAe30KCKMX01eBast), obpasyroLmecs B renetoumUtTax M3
XOMeCTepuHa, COeLUHAKTCA C TULUUHOM WX TaypuHOM U Bblie-
NATCS B BUE HATPMEBOWN TNNKOXOMNEBOW W KanveBOW CONe, Tay-
POX0MEBOM KMUCNOTbI. B KULLIEYHMKE MOA BAVSIHMEM GaKTepuaibHOM
(O/10pbl OHW MpPEeBpaLLAlOTCA BO BTOPUYHbIE XKENUHble KUCNOTbl —
[le30KCNX0/IEBYIO U MeTaxoseByto. Jo 90% XenyHbIX KWUC/I0T aKTUB-
HO peabcopbupyeTca M3 KULLIEYHMKA B KPOBb M MO MOPTasibHbIM
cocyjaM BO3BpallaeTcs B rnedeHb. Takmm 06pasoM OCYLLECTBASETCA
NeYeHOUYHO-KMLWEYHaA LNPKYNALUNA YKeNUHbIX KUCMOT.

JKenuHble NUrMeHTbl (6UAMpyonH 1 6unueepanH) NpeacTaB-
NAT co00M 3KCKPeTUPYEMbIe MeYeHbH NPOAYKTbl pacnaja re-
MOrfo6mnHa. Y 4YenoBeka W MAOTOALHBIX XUBOTHbIX npeobnagaet
6UNMPYOUH, onpeaensoU Ui 3010TUCTO-XKENTbIAN LBET XXeNuu.
Mpouecc o6pa3oBaHUA XKeNun yCUIMBaAETCA B pe3y/ibTare npuemMa
nuwn. >XXendeotgeneHne ABNSETCA MNepUOANYECKUM MPOLLECCOM,
TakXe CBA3aHHbIM, B OCHOBHOM, C rnpuvemMom nuwm. CuUbHbIMU
BO3OYANTENAMU XKeNuyeBblLe/IeHUA ABMAKTCA AUYHbIE XKENTKU, MO-
NOKO, MSCO, XUpbl. OCHOBHbIM CTUMYISATOPOM COKPaTUTENbHOM
aKTMBHOCTU YE/TYHOro ny3blps ABAAETCA XONANUUCTOKUHUH. Kn-
LWeYHbIN COK MnpoayuupyeTcs O6pYyHHepOBCKUMU >XenesaMu, pac-
NOJIOXKEHHbIMW B C/NMU3UCTON 060/7104Ke ABeHaALaTUMepCTHOWN
KUWKK, N NNOGEPKIOHOBLIMU >Kefle3aMy TOHKOW KULIKKN. O6Liee
KO/IMYECTBO KULLEYHOrO COKa 3a CYTKW Yy 4esioBekKa obpasyeTtcs
fo 2,5 n, pH kotoporo cocraBnsert 7,2-7,5.

KneTkn KULIEYHOro anuTesins 06HOBNAIOTCA 3a CPaBHUTENbHO
KOPOTKUi CPoK. B TeueHme npumepHo 24-36 4acoB OHU NepemeLLia-
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OTCS U3 KPUNT CAMU3NCTONM 060/10UYKN K BepLUMHE BOPCMHOK, OT-
KyJa 1 OTTOpratoTcsi Yepes 3 CyTOK Moc/ie Hadana npoLecca.

Mpoueaypbl NepeBapyBaHMs MULLEBbLIX BELUECTB CTUMY/IMPY-
0T Bble/IeHNe COKa, 6oratoro hepmeHTamu.

lNepeBapvBaHMe MULLIEBLIX BELLIECTB

B Kenyao4yHo-K1LWLeYHOM TpakTe nuua rnoasepraeTcs gusmyec-
Kol (pasmenbyaHue, HabyxaHue, pacTBOPEHME) U XUMUYECKOW
06paboTKe. MocrefHANA 3aKNOHaeTCcs B rMAposn3e NUTaTe/IbHbIX Be-
LeCTB 40 CTagun MOHOMEPOB. MMApPoNnN3 NULLIEBLIX BELLECTB OCYLLe-
CTB/ISIETCSA B OMNpefesIeHHOM MNoc/efoBaTeIbHOCTU U B PasINYHbIX
OTAenax >XenyAo4HO-KULLEYHero TpakTa MMeeT CBOM 0COGEHHOCTH.

B nonocTu pra oCyLUeCTBASAETCA HavaslbHbIM rMApPoOv3 nosmca-
xapugoB (Kpaxmana, rnnkoreHa) Asibha-amusiasa CiioHbl pacLuen-
NAET TNIOKO3NAHbIE CBA3WN TNIMKOreHa M MOMeKy/l aMuiosbl U amu-
NIONEKTUHA, BXOAALWMX B CTPYKTYpYy Kpaxmana, ¢ obpa3oBaHuEM
OEeKCTPUHOB. [elicTBMe aMmunasbl B MOMIOCTM pTa KPaTKOBPEMEHHO,
OAHaKO rnaponn3 yrrnesofoB MNoj ee BO3LENCTBUEM MPOAO/HKAETCA
BKeNyfKe 3a CHeT MNOCTYNMBLLEN Clofa crtoHbl. Korga cogepXxmmoe
Xenygka nop sosgenctenem HCL npeobpeTaeT KUCAYO peakuuio,
amunasa MHaKTUBUPYETCA M NpeKpalwaeT CBoe [eliCTBUe.

B >xenyake NpovcxXoanT HadaslbHbIA TMAPOAn3 6e/IKoB nog BO3-
[encTBMEM NPOTea/IMTUYECKNX (PePMEHTOB XXeNyA04HOro coka (nen-
CWHa, racTpuMKCcuHa, XMMO3MHa) C obpas3oBaHMEM MOMUMNENTULOB.
3aecb rmaponusyeTcs okono 10% nonunenTUaHbIX CBA3EA. YKasaH-
Hble (DepMeHTbI aKTVBHbI /ML B KUCMOW cpefe, co3aaBaemoin HCL.
[encTeBre NpoTeOIMTUYECKUX (DEPMEHTOB PeaIN3yeTcs, raBHbIM
06pa3oM, B MOBEPXHOCTHbLIX CMOAX MULLEBOM Macchl, Mpuexamx
K CTeHKe »enyfka. o mepe nepesapviBaHusA MNULLEBas mMacca CABU-
raetca B MUIOPUYECKUIA OTAeN, OTKyAa Mocie 4aCcTUYHON HelTpa-
nnsaummn 3BaKympyeTca B [BeHaALAaTUMEPCTHYI KULLKY. 34ecb, U
fanee B TOHKOIM KMLWIKe, XxMMyc (nuuia obpaboTaHHas >Kenypou-
HbIM COKOM) MOoABepraeTcsa AencTBUIO (DePMEHTOB MOLKENyA0HHON
Kenesbl U COBCTBEHHO KULLEYHbIX (DEPMEHTOB, MMEHOLLMX LLeN0oY-
HYI0 peakumio. Y 4enoBeke pH B ABeHaALATMMNEPCTHOM KULLKE KO-
nebnetcs B npegenax 4,0-8,5; B TOHKOM KULLKE OH COXPaHSETCA B
JnanasoHe 6,5-7,5. Anba-amunnasa noapKenyaouHon >kenesbl ruj-
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ponunsyeT AeKCTPUHbI 40 Ma/ibTo3bl U M30MasIbTO3bl. [Mpy 3TOM 06-
pasyeTcs /Mb HebObLUIOE KOIMYECTBO I/1H0KO3bl. Caxapuabl Moa-
BepraroTca fasibHeliLeMy ruaposindy CoO6CTBEHHO KULLEYHBbIMWN Kap-
oorngpasammn o MoHocaxapuaos (FNHOKO3bl, FanakTosbl, (PPYKTO-
3bl). 3TW (DEPMEHTbI, OCYLLLECTBASAOLME 3aK/IIOUNTENbHbIA 3Tan rua-
ponusa yrneBoA0B, CUHTE3UPYHOTCH HEnoCPeACTBEHHO B KMLLeY-
HbIX K/eTKax, /IOKa/I30BaHHbIX B 06/1aCTU LLETOYHOW KaliMbl 3H-
TEpPoOUMUTOB, U MPOYHO CBA3aHbI C HE. V13 nepeyumncrneHHbIX KuLley-
HbIX ()epPMEHTOB /1aKT03a UMEETCH TO/IbKO Y MJIEKOMUTAOLLNX.
MpoTeonuTnyeckne PepMeHTbl COKa MOLKeNyLOYHON >Kenesbl
(TPUNCKUH, XeMOTPUNCUKH, 3nacTasa, Kapbokcunentugasbl A n B)
OCYLLIECTB/IAIOT B KULLUEYHMKE [JasibHelillee nepeBapuBaHue 6e/KoB.
TPUNCUH, XeMOTPUNCUH W 3nacTas3a, Kak U MNerncuH, ABns-
toTCA aHfoepmeHTamMu. OHM paclLennsaoT, rnaBHbIM 06pasom,
BHYTpeHHMe 6esikoBble CBSA3M, B pe3ysibTarte 4yero obpasytoTcs
6onee NN MeHee KpynHble PparmMeHTbl (MOAW WU OAUTONENTUAbI).
OKk30(epMeHTbLI (Kapbokcunentugassl A 1 B, amnHonenTtungasa,
aunenTugasbl) OTWENNAT OT NenTUAHOW LEenn KOHLEBble aMu-
HOKWUCNOTbI, B pe3y/ibTaTe 4ero obpasytoTca CBOOOAHbIE aMWUHO-
KUCOTbl U Masible NenTuibl, CNOCOO6HbIE K BCACbIBAHUIO.
HauyasnbHble aTanbl rngposmsa Xupos (M3 KOTOPbIX OCHOBHOE
3HayYeHMe UMEKT TPUranUepuabl) NPoTeKalT B MOMOCTU [BeHaA-
LaTUNEPCTHOM KULLKW NMog AeNcTBUEM NMNasbl —COKa NogKeny-
[LOYHOW Xenesbl. B npouecce rmaposiMTUYECKOro pacLLensieHms Xupa
60/1bLLIOEe 3HAYeHWe MMeeT Mpouecc aMysibrmposaHus. OH yBenu-
UYMBaeT MOBEPXHOCTb XMpa,- HA KOTOPOWN peasinsyeTcs (hepMeHTa-
TMBHas aKTMBHOCTb Nnnasbl NPy MOMOLLM >Xenuu. B pesynbtaTte
JencTBUA nmnasbl AMY/IbIMPOBaHHbIE XMUPbl B (h00pMe MOHOT/I1Le-
PULOB WU XUPHbIX KWUC/IOT MOCTEMNEHHO MepexofaT B MULEIAPHOE
cocTtosiHMe. OfHOBPEMEHHO C pacLUernsieHnemM TPUTNNLEPUAOB NMpo-
NUCXOANT TMAPOSIN3 XONEecTepuaoB A0 XOJIeCTEPUHA M CBOOOAHbIX
YXUPHbBIX KUCAOT Moj Aenctemem xonuctepasbl npu pH —6,6-8,0.
doconmmnugbl, (MPeUMyLLECTBEHHO NULIETUH) pacLLensoTca
thochonuna-3oi A. OHa ruaponmsyeT aMPHY0 CBS3b MMLIEPUMHA K
YXVPHOWM KMUCNOTbI Y BTOPOro atoMa yriepoga, npespallas NeunTuH B
N30/TELUUTUH M XXUPHYI0 KMCNOTY. Kpome yKasaHHbIX rpynn pepmeH-
TOB, Yy4aCTBYIOLMX B MPOLIECCe MNepeBapuBaHMA MULLEBLIX BELLECTB,
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UMeeTCA pAg ApYrux - 3TO WenoyHasa ocdartasa, Hykneasbl (PHKa-
3a, AHKasa), HykneoTugasbl, HyKeo3ugasbl N apyrve (GepmeHThbl,
pacLlenistoLme noMnHyKIeaTuabl U HYK/IEMHOBbIE KUCNOTbI.
MuieBapeHne B TOCTOM KULLKE Y YesioBeKa NPaKTUYECKM OT-
CYTCTBYeT. TO/ICTast KULLIKA, B OT/INYME OT APYrvX OTAE/I0B KULLEYHW-
Ka, 6orata MUKpoOpraHmMsMamu. 3HaveHne MUKPOOHON hnopbl 3ak-
JIIOYaEeTCA B TOM, YTO OHA OCYLLECTB/ISIET pa3/ioXKeHue HerepeBapeH-
HOM MWLM N KOMMOHEHTOB HernepeBapeHHbIX CEKPETOB, B pesy/bTa-
Te Yero 0bpasyoTca opraHuMyeckme KucioTel, rasel (CO,, CH4 HX)
N TOKCMYecKue BellecTBa (heHOs, ckaTon, MHAONM, Kpeson). YacTb
*3TVIX BELLECTB, MOCTYMAaLWMX B OPraHu3Mm, 06e3BpexmBatoTcs reve-
Hbt0. B TO/ICTON KULLIKE BCACbIBAOTCH HEKOTOPble BUTaMUHbI 1 aMu-
HOKMCNOTbI MPOAyLMpPYeMble MUKPO6aMM KULLEYHOW MOMOCTU.
Bbliwe OblI0 YNOMSAHYTO Ha/nyMe TaK Has3blBaEMOro Memo6-
PaHHOro MuLLEBapPeHNs, KOTOPOe OCYLLECTB/ISIETCA B 30HEe Le-
TOYHOW KaWMbl 3HTEPOLMTOB. XapaKTepHON OCOOGEHHOCTbIO Ku-
LWeYHbIX K/IETOK SBMSETCA Ha/Muume LWEeTOYHOM KalMbl, KoTopast
obpasoBaHa MWKPOBOPCMHKaMW, BbIpoCTaMy LMTOMMNa3Mbl, Or-
paHWYeHHbIMM MeM6paHoi. Ha anekasibHOM MOBEPXHOCTU KaXx-
JOro aHTepoumnTa HaxogmTcsa 0KoMo 3-4 TbIC. MUKPOBOPCUMHOK, a
Ha 1 MM2 NMoOBepXHOCTU KuLleyHWKa npuxogutca ao 50-100 maH
MMUKPOBOPCUHOK. Y YenoBeKa u Apyrnx MAeKonuTalLwmnx Bbicota
MUKPOBOPCUHOK COCTaB/ISIET B CpeHEM 1 MKM, AnameTp — OKO-
no 0,1 MKM. BHellHAS NOBEPXHOCTb Mia3MaTU4ecKoin MemobpaHsbl
HTEPOUMTOB MOKpPbITA MMNKOKA/IMKCOM, KOTOPbIi 06pasyeT Ha
annKesIbHOM MOBEPXHOCTU KULLEYHbIX KEeTOK C/0M TONLNHOW
40 0,1 MKM. [/IMKOKaNMKC COCTOUT M3 MHOXecTBa MyKorosmca-
XapuaHbIX HUTEN, CBA3AHHbLIX Ka/lbUMEBLIMU MOCTUKaMW. B rnn-
KOKa/inkce abcopbupoBaH Lenbli psg nuweBapuTenbHbIX ¢ep-
MEHTOB. VIMEHHO Ha BHelUHel (aneKasbHOI) MOBEPXHOCTU KWu-
LUEYHbIX K/ETOK, 00pasylollei LeTOUHY KalMy C F/IMKOKa-
NIMKCOM, OCYLLLeCTBNSETCA MeMbOpaHHOe MnuLleBapeHme.
CO6CTBEHHO KMLIEeYHble (PepMeHTbl MembpaHbl 3HTEPOLUTOB
OCYLLECTB/IAKOT MPENMYLLECTBEHHO 3aK/IHOUUTE/bHbIE CTagun rnf-
ponu3a 6enKoB, YreBoA0B 1, BO3MOXKHO, XKUPOB. B pesynbtate MeM-
6paHHOro rugponunsa o06pasytoTcs MNPeMMyLLECTBEHHO MOHOMepbI,
KOTOpble U TPaAHCMOPTUPYIOTCA B LMPKYIATOPHOe pycrio. CornacHo
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COBPEMEHHbIM MpeLCTaBNeHNSAM, YCBOEHWE MULLEBLIX BELLECTB OCY-
LLIECTB/IAIETCA B TPW 3Tarna: MoJIoCTHOe MNuLLeBapeHne, MembpaHHoe
nuuiesapeHne 1 BcacbiBaHMe. CO6CTBEHHO KULLUEYHble (PEPMEHTbI
pacroniaratoTca B HErocpeiCcTBEHHOM 6/M30CTU OT TPAHCMOPTHbIX
CUCTEM, Y4acTBYIOLMX B NpoLecce BcacblBaHWA BelwlecTB. bnaroga-
ps aToMy MeM6paHHOe MuuleBapeHUe obecrnedynBaeT COMpPsKeHue
KOHEYHbIX 3TarnoB rMepeBapviBaHUSA MULLEBLIX BELLECTB WU Havaslb-
HbIX 3TarnoB BCaCbIBaHNS W SBASETCA COBOKYMHOCTLIO MPOLECCOB,
obecrneymBaloLLMX MePeHOC BELLECTB U3 NPOCBeTa KULLKK B KPOBb Y
nmmay. O6Las naowaab BcacbiBatoLLEel MOBEPXHOCTU KULLKN Yesno-
BeKa COCTaBNAeT npubnmnsntenbHo 200m2 Yepes anuTenuasnibHyto
NMOBEPXHOCTb KMULUKW MOCTOSAHHO MPOUCXOANT Mepexof BeLlecTB B
[BYX HanpaB/fieHUsX: M3 NPOocBeTa KULIKU B LIMPKYIATOPHOE pPYycro
N, OAQHOBPEMEHHO, M3 KPOBEHOCHbIX KanwiispoB B MOMOCTb KWu-
wevyHuka. Ecnv npeobnafaeT TpaHCNOPT U3 NPOCBETa KULLKWK, pe-
3yNbTUPYOWMM 3(PEeKTOM [BYyX MPOTUBOMOMOXKHO Hanpas/ieHHbIX
NMOTOKOB SIBMISIETCA BCacblBaHWe, ec/IM JOMUHUPYET 06paTHbIA NyTb
— ceKpeuma (3Kckpeuus). BcacbiBaHMe BeLLECTB OCYLLECTBSAETCA C
ydyacTueMm pasniMyHbIX BUA0B TpaHCcnopTa.

MaccMBHbIN TPaHCMOPT XXUAKOCTEN N PacTBOPEHHbLIX B HUX Be-
LWecTB npoucxoauT 6e3 3arpar aHeprun. K aTomy BUAy TpaHcnopTa
oTHOCUTCA Andhdy3ns, oCcMoc 1 punbTpauus. ABUXKYLLEA CUIoh And-
(hy3un YacTuL, pacTBOPSIEMOr0 BELLIECTBA SB/ISETCA MX KOHLEHTpauu-
OHHbIW rpagueHT. Mpy 0cMOoCce NPOUCXOAUT MepemMeLLeHne B COOTBET-
CTBUM C KOHLEHTPALMOHHbIM TPafMEeHTOM 4acTuL, pacTBOpPUTENS.
Mpouecc gunbTpauun 3aKYaeTCHa B NepeHoCce pacTBopa Yepes rno-
pucTyto MembpaHy noj AeiICTBMEM MMAPOCTATUYECKOrO AaB/eHUS.

AKTUBHbIA TPAHCMOPT BELLECTB ABASETCA O4HOHANpPaB/eHHbIM
N CBA3aH C 3aTparamu 3HepPrum, UCTOHYHUKOM KOTOPOM cryKat
MaKpoapruyeckume gocgatbl. Npu akKTUBHOM 3HEPro3aBUCMMOM
TpaHCMNopTe BELLECTBO MOXET MEPEHOCUTHLCS MPOTMB rpaguneHTa
KOHUEHTpauumn, B pesysibTaTe 4Yero co3faeTcsd HeCMMMeTPUYHOe
pacnpefenieHne BeLecTB No 06e CTOPOHbI KNeTOYHOW MeMbpaHbl.
MpeanonaraldT Haanuue rMNoTeTUYECKUX TPaHCMOpTepoB, pac-
nonararwLlmnxcs Ha KIeToYHoM MeMbpaHe M MepeHOoCALLMX TpaHc-
NnopTMPYEMOE BELLECTBO Yepe3 MemOpaHy.

O6nerveHHas anddysnsa, Kak n npodas auddysnd, ocyule-
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CTBNsieTCA 6e3 3aTpar aHepPrun No rpagueHTy KoHUeHTpauuu. Bca-
CblBaHMe BOAbl PTOHKOW W TO/ICTOM KMWLLUKE OCYLLLeCTBNASETCA My-
Tem Anddysnn, obuiee KOMMYECTBO KOTOPOM Yy 4YenoBeka 3a 1
CYyTKW coctaBnseT 8-10 n., XxNopmucTtoro HaTtpus — 1 Mofb.

TpaHcnopT BOAbl TECHO CBSA3aH C TPaHCMnopToM MOHOB Na+, w”
onpegenseTca WMt IoHbI HATprsA MOCTYMatoT B 3HTEpauUnTbl Naccus-
HbIM MyTeM, HO C y4acTMeM ChneumnmgpuyecKnx TPaHCMOPTHbLIX CUC-
TeM. TpaHcnopT Na+ 4epe3 6asanbHYl0 U natepnanibHy0 MeMOPaHbI
3HTEpOUUTA AB/MAETCA aKTUBHbLIM W OCYLLECTB/IAETCA 3a CYeT JIoKa-
nnsytowerocs 3gecb Na*, K+Hacoca. A6copbumsa noHos CL npoTtvs
rpagMeHTa KOHLEHTpauumM 3HepPreTUYecKn o6ecnevmBaeTcs aKTuB-
HbiM TpaHcrnopTtoMm Na+. AKTUBHOMY TpaHcrnopTy Na+ npuHagne-
YXUT peLuaroLLias posb B 06ecrneveHn nepeHoca Bogpl. Co3naBaemblii
UM OCMOTUYECKUI TpagueHT CAY)XUT HenocpefcTBEHHOW ABUXY-
LUe cunoi ansa MONeKysn BoAbl, KOTOpasi MOXeT TPaHCMnopTupo-
BaTbCA KaK Yepe3 SHTepOLMTbI, TaK U M0 MEXK/IETOUHbIM KaHasiam.
M3 aBYyXBaneHTHbIX KaTWOHOB, BCAaCbIBAKLLUXCA B KULLEYHUKE,
Hambosnbluee 3Ha4veHMe umetoT Caz2y, Mg2+ Cu2 n Fe+ Kanbuwii
BCAacbIBaeTCA Mo peent A/IVHe XeyL0YHO-KULLEYHOro TpakTa. B aBe-
HaAUATUNEPCTHOM KULLIKE BCacbIBAOTCA MOHbI Mg2+ Zn+ 1 Se2+ n
Cu2+ Bce OHM nocTynarT B KPOBb MaccuBHbIM MyTeM. Fe+BcacbIBa-
eTCA KakK aKTUBHOM, TaK U NacCUBHbIM MyTeM. B KuLLeYHMKe MOryT
BCacbIBaTbCS pas/inyHble MOHOcaxapuabl (rnoKos3a, PpyKTosa), a B
nepuos NUTaHUA MOJSIOKOM MaTepy —rasiakrosa.

MocTynneHnin MOHOocaxapuaoB M3 NPocBeTa TOHKOW KULLKW B
KPOHb MOXET OCYLLEeCTBAATLCA PasMUHbIMKM NyTamu. OfHaKO
rN0Ko3a TPaHCMNOPTUPYETCA COMPSHKEHHO ¢ Naz+ ABuXKyLlen
CU/ION ABNSAETCA KOHTPAUWMOHHbLIN rpagueHT nocregHero. TOT
rnpoLecc MpoTeKaeT C MUCMNONb30BaHWEM 3Heprunm ATO.

OCHOBHbIM MEXaHU3MOM TMOCTYM/IeHUA aMWHOKUCNOT B 3H-
TepouunT aABnseTca Ne*-3aBUCUMbIN aKTUBHbIA TpaHCnopT. Bmec-
Te C TeM BO3MOXHa W AUQdYy3Mss aMUHOKUCAOT MO 3/1IeKTPOXU-
MWYECKOMY rpagueHTy. MNpaKTUyecku equHCTBEHHbLIM BULOM MPO-
OYKTOB rnaponusa 6enka, BCacbIBAKOLLMXCA B KPOBSIHOE PYycno, Y
BbICLLMX XXUBOTHbIX N Ye/I0BeKa ABJIAITCA aMUHOKUCIOTbI. Y HO-
BOPOXJEHHbIX MJeKONUTaloWmxX, Korga ewé He (PyHKLUUOHUPY-
IOT MexaHW3Mbl pacLiensieHns 6enka, BO3MOXXHO YCBOEHWE WH-
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TaKTHOro 6esika nocpeLcTBOM MMHOMNUTO3a. TakuMm MyTem B opra-
HU3M HOBOPOXJEHHOro C MOJIOKOM Martepu MOCTynawT aHTuUTe-
na, obecneymBaroLme HEBOCMPUUMUNBOCTL K MHpeKunam. Bca-
CblBaHWe XXUPOB (B OCHOBHOM TPUTMLEPULOB) Mocie UX rnmapo-
n3a MOXeT MPOUCXOAUTb 4epe3 MembpaHy 3HTepouuTa NULb
nocsie onpefesieHHbIX PU3MKO-XUMUYECKUX MPeBpaLLeHU.

MoHorMuepuabl 1 XXUPHbIE KUCAOTbl C Y4acTUEM XXeMYHbIX
KUCNOT 06pasytoT Muuensibl. XKenyHble KUCAOTbl CTabUNM3NPYIOT
MULENNbI 1 06ecrnevynBatoT UX TPAHCMOPT U3 NPOCBeTa KULLIEYHU-
Ka K 3HTepouuTam, B KOTOpble XUPbl MPOHMKAKOT MyTeM nac-
CUBHOI Anddy3mn. B s3HTepoumTax NPOMCXOANT 00paTHbIN CUH-
Te3 (PecuHTe3) TPUTINLEPUAOB M3 MOHOIIMLEPUAOB U XXUPHbIX
KNCNOT. PeCUHTE3MpPOBaHHbIE XMPbl TPAHCMOPTUPYIOTCA U3 3HTe-
pouUnTOB B IMMMY B BMAE XUTIOMUKPOHOB. Kpome XWU/IOMUKPOHOB
B 3HTEpPOLMTAxX CUHTE3UPYIOTCA NIMMONPOTENAbl OYEHb HU3KONA
NAOTHOCTU. XUOMUKPOHbI 1N IMNONPOTEN bl 04eHb HU3KOM N0T-
HOCTU NEePexoadT M3 3HTEPOUUTOB B NIMMGaTUYECKMe CoCyfbl U
yepes rpPyaHoONn Num@aTMYecKon MPOTOK nonajarT B KpoBb. C
BCacblBaHMEM XXMPOB TECHO CBA3aHO BcacCblBaHWe XXUPOPacTBO-
puMbix BuTamuHoB (A, A, E, K). BuTamuHbl, pacTBopuMble B
BOAe, MOTyT BCaCbIBaTbCA MOCPEACTBOM AN dy3nn.

MoTopHaa yHKuuA. OBuratesibHas (MOTOpHas) aKTUBHOCTb
XenyLoYHO-KULLEYHOr0 TpaKTa OKa3bIBaeT B/IMAHME Ha BCe 3Tarbl
npouecca nuuieBapeHns. OHa obecreyMBaeT MexaHMUYecKy obpa-
60TKY NuwK, cmewwnBaHue ee ¢ (hepMeHTaMu, CMeHYy MpucTe-
HOYHOrO C/1I09 XMUMYyCa, TPACHMOPT U Bble/leHNE 3IKCKPEMEHTOB.

ALETUNXO0NNH, BbIAENAOWNACA B OKOHYAHUAX XONM3pruyec-
KX HEPBHbIX BOJIOKOH WV BBefeHHbIi U3BHEe, OKa3blBaeT BO3-
Oyxxparouiee BAUAHME Ha FNafKyl MYCKynaTypy >Xenyno4yHo-Ku-
LWeYHOro Tpakta. AfpeHasIMH 1 HOpasipeHaTMH BbI3bIBAKOT, Kak rnpa-
BUI0, TOPMOXEHME COKPaTUTe/IbHOW aKTUBHOCTWU XXenyfaka U Ku-
WweyHuKa. VimeeTcsa v uenblin pag apyrnx 6Monornyeckn akTUBHbIX
BewlecTB (MOTWUAWNH, racTpuH, 3HKe(a/IMHbI, COMaTOCTATUH) OKa-
3blBalOLLNX BAUSHME HA MOTOPUKY XXeNyA0UYHO-KULIEYHOro TpakTa.

HeobxoAMMO OTMETUTb, UYTO F/I0TaHUe, ABWXXEHWe NULM Ha
NMULLEBOAY, XeNyLKY U KULIEYHUKY OCYLLECTB/IAETCA pedi/ieKTop-
HO MNoc/ie pasgpakeHUs NULLENA pasIMYHbIX YYacTKOB MuLLeBapu-
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Te/IbHOro TpakTa. Perynsaums geaTelbHOCTU MULLLEBAPUTESIbHOM CU-
CTeMbl TECHO CBfi3aHa C (DOPMMPOBaHMEM TULLIEBOTO MOBELEHUSA,
B OCHOBE KOTOPOro JIeXXUT YyBCTBO ro/04a, MOTMBaUUSA KOTOPOro
Hanpas/fieHa Ha YCTpaHeHWe AUCKOMMOPTa, CBA3AHHOIo0 C Hepo-
CTaTKOM MuTaTe/IbHbIX BELLEeCTB B opraHusmMe. LleHTpom, rge dop-
MUPYeTCA YyBCTBO ro/ofa, ABMSETCA runotanamyc. B ueHTpanbHom
30He runotasamyca HaxoAuUTCA LIEHTP HacbllweHus. [Tunotanamm-
YeCKMe LIEHTPbI rofoaa 1 HacblileHNa 06/1a4al0T BbICOKOW BO36Y-
OUMOCTbIO, pearvpytoT Ha HepBHble N FyMOpasibHble pasfpaxunTe-
N 1 TECHO CBA3aHbl C IMMOUYECKMMUN N PETUKYIAPHBIMA CTPYK-
Typamu, a Takke C KOpoi 60/bLUMX Nonywapuin mosra. B BO3HUK-
HOBEHMW 4yBCTBa r0/104a MPUHUMAIOT y4acTue HepPBHble U FyMo-
pasibHble MexaHu3Mbl. B hopMyMpoBaHUN OLLYLLEHWIA, CBSA3AHHbIX
C rosiogom, urpaeT aepeHTHass MMNy/bcauums, MnocTynarowas B
LLHC oT peuenTopoB XenyAo4HO-KULLIEYHOro TpakTa.

OwyuieHne 4YyBCTBa ronoja CBA3aHO C MOHMXKEHWEM cofep-
XaHUA B KPOBWU TJ/1OKO3bl, aMUHOKUC/IOT U MEXYTOYHbIX MPOo-
OYKTOB, NUNUAHOro o6MeHa. B NpoTUBOMO/IOXHOCTL YyBCTBY FO-
nopga, nocse npveMa MUKW HacTynaeT YyBCTBO HAaCbILEHMWS, OHO
BO3HWKAET B pe3y/sibTaTe CTUMYNALMU OBOHATENIbHbIX, BKYCOBbIX
peuenTopoB M MeXaHOpPeLenTopoB MOJIOCTU pTa, 0TKWU, NuLe-
BOa, Xenygka W [BeHajuaTUnepcTHOM KWULWKK. HacTynneHue
HacblLeHNA 06 bACHARTCA MOBbILLEHNEM COLEPXKaHWSA B KPOBM CO-
OTBETCTBYHOLMX BellecTB (rH0KO3bl, aMUHOKUCNOT, MPOAYKTOB
obMeHa NMNuAoB), B MPOTMBOMOMOXKHOCTL MOHUXEHUKD WX CO-
JepXXaHusa npy PopmMMpoBaHUM YyBCTBa rosioga. BaxHylo ponb B
perynsaumm notpebsieHns nuwim, BO3HUMKHOBEHUS 4YyBCTBa roJio-
[a W HacblWeHNA UrpatT, No-BUAUMOMY, NenTUAHble rOPMOHbI.
MenTungbl MOryT BAMATL Ha NULLEBOE MOBeAeHMe, BO3AeNCTBYS
HErnocpeACcTBEHHO Ha CTPYKTYpbl MULLEBOrO LIEHTPa, WM ornoc-
pefoBaHHO, BOBJ/IEKas B peann3aunio apepeHTHblE HepBHbIE
nyTW, Nayuwine oT peLenTopoB XenyAouYHO-KMLLIEYHOro TpakTa.

Elwe ogHO owyLleHne YesioBeka HasBaHO annetutoM. OH AB-
NSETCA YacTbl YyBCTBa rosiofa, HO MOXET ObITb CaMOCTOSATESb-
HbIM, HE3aBUCMMO OT (YM3MOSIOrMYECKUX MOTPebHOCTe. ANNeTuT
MOXET MOABNATLCA U B OpraHuM3Me , Harnpumep, B CBSA3M C NpuU-
BbIYKON NPUHMMATb MULLY B ONpejenieHHOe BPeMs.
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HepoctaTouHoe KOMMYECTBO BOAbI 00YCNaB/IMBaET YyBCTBO XKaX-
Abl. AJeKBaTHbIMU CTUMYyNamMn 4151 BOSHUKHOBEHWUST YyBCTBA XKaXX[bl
ABMIAOTCA YMEHbLLUEHME 06beMa K/IETOK U CHUXeHMe obbema BHe-
KNeTOYHOM XNAKOCTWU. Bo hpoHTaNbHOI YacTu rmnotanamyca obHa-
PY>XeHbl OCMOPEeLLENTOPbl — KEeTKW, YyBCTBUTE/IbHbIE K MOBbILLe-
HUI0O OCMOTWUYECKOrO AaB/ieHNs, KOTOPble YYacTBYHOT B BO3HUKHOBE-
HUW XaXbl 3a CHET YMeHbLUEHUS 06bemMa BHYTPUKIIETOUHOM XUA-
KOCTW. XKadkaa MOXKeT BO3HUKATb NpU TEPMUYECKOM BO3LEACTBUN Ha
runotanamyc. B popmmpoBaHnn UyBCTBa XavKAbl UIPalOT PeLenTop-
Hble 06pa3oBaHUs, 3a/10KeHHbIE B C/IM3UCTOM 060/104Ke pTa U ropta-
HU. Takum ob6pasom, Xaxaa (opMUPYeTCA C y4yacTVeM Pas/INYHbIX
TUMOB PELIENTOPOB, pPacronoXeHHbIX Ha nepudgepmun n B LIHC. Oc-
HOBHYIO pO/lb B MHTErpaumy BO3HMKaOLWEA B HUX UMMy bcaumu
nrpaeT NpPoOMeXyTOUHbI MO3r, B MepBYO 04Yepedb runotasiamyc.

Bo3pacTHble 0CO6EHHOCTU CUCTEMbI MULLEBAPEHNS

Y [eTeil B nNepBble MECSILLbI XXU3HW C/IOHHbIE Kenesbl (PYHKLMO-
HUPYIOT OTHOCUTENbHO €nabo. C nosiBfieHWeM MePBbIX MOSIOYHbIX
enes, T.e. ¢ 5-6 MecAUeB AeATe/IbHOCTb C/IOHHbIX XKese3 yBenmyun-
BaeTCcA. B 3aBMCUMMOCTM OT XapakTepa NULM pedIeKTOPHO N3MeHS-
eTCA He TONbKO KOJINYECTBO C/IOHbI, HO N CofepXkaHue (hepMeHTOB
B Hell. M3mesibyeHHas B POTOBOM MOOCTU NULA NOCTynaeT B Nu-
LeBos, 4MHa KOTOPOro B 2 roja coctasigdeT 14 cMm, a 'y B3pOC/biIX
—27-32 cm. Brxenyake noctynarowaa 13 nuiuiesoga nmuia npogos-
YKaeT noasepraTbCsa nepeBapmBaHnio. XXenyLoyHble kenesbl y feTen
MOP(ONIOrNYECKM [OCTATOUHO 3pefibl. [epBble NULLEBaAPUTENIbHBIE
aKTbl —CO0CaHWe, NpornaTbiBaHVe U BbleNeHne MuLLeBapuUTeNbHbIX
COKOB — WMEKT 6e3yC/I0BHO-Peth/IEKTOPHbIN XapaKTep.

COK >XenyflouHbIX Xene3 B MepBble rofbl XuU3HW obnagaeT oT-
HOCUTE/NIbHO HU3KOW aKTUBHOCTbIO CONIAHOM KWUCNOTbl, TaK Kak
OHa WUrpaeT CYLLECTBEHHYIO PO/ib B (DEPMEHTHOM pacLUernsieHnn
nuwn. Konmyectso cBO6OAHOM W CBA3AHHOM CONAHON KUCIOTbI C
BO3pacTOM HapacTaeT. B >Xenyfo4yHOM COKe Yy [eTeil cogepkartcs
BCE (pepPMeHTbI, 06Hapy>XeHHble Yy B3POC/bIX: MENCUH, XMMO3WH,
nmnasa. AKTUBHOCTb 3TUX (DePMeHTOB KosebneTcsa y AeTeit pas-
HbIX BO3pacToB, MO Mepe pocTa [eTel OHa yBeM4MBaeTCA.

MomkenynoyHas esesa, X0TA U rotosa K oyHKLMOHUPOBa-
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OCHOBHbIe KO/IMYECTBEHHbIE (IM3MO0rMYECKME MoKaszaTenn
NULLEBapPUTESIbHOM CUCTEMbI B3POC/ION0 YesioBeKa.
CnwoHa:

--KOJINYECTBO B CYTKW...ovvveeecivreviveereeeenenn 500-2000 mn;
O 1 12 [0 1 = [T 1 ST 1,002-1,020 r/cm3
S PH 5,6-7,6;
=10 - VOSSR 99,14-99,42%;
-1 Y 7 AT T TR 0,10 mr/mn.
>KenyaouHblii COK:
- KOJ/INYECTBO B CYTKW..ooooveeevieririe e 2000-3000 mn;
O 172 (01 15 (010 SRR 1,004-1,010 r/cm3;
SPH 1,9-1,8;
=10 ) - USRS 99,4%
ConsiHaa Kucnora:
0101 T = - E S 46,0-118,3 Maks/n;
= CBODOAHAS ...ccuicvveitiiieeieciecteet eeeeieeteereeieeaeas 0-115,0Maks/n.
g R 1L T T TR 7,0-8,4 eg/mn;
JINBOUMM....coviiiieecee e 7,57 (2,6-19,2) mKr/mn.
MaHKpeaTMYeCKUIA COK:
- KOJIMYECTBO B CYTKM.ooeeieierrereiieieieenns 600 (0-700) mn;
S 1 11 (00 o 2 [T S 1,005-1,014 r/cm3;
S PH 8 (6-9);
=1 - TR 98,7 %
>Kenub nysblpHas:
- KOJIMYECTBO B CYTKMN...covvvvveerreesireennen. 500-1200,0 mm;
O 172 (0 1 = (0103 YR 1,011-1,032 r/cm3
S PH 5,6-8,0;
B =10 1 - USSR 85,92%.
COK TOHKOW KULLKMN:
- KOJINYECTBO B CYTKMW....ooviriieieeieeiene 1000 mm;
S PH 5,05-7,07;
= 10 1 USSR 97,5%
COK TO/ICTON KULLKMW:
- KOJINYECTBO B CYTKWU...covevirririeereeeeneneenne 270 (0-1550) m;
FPH e —————— 6,1-7,314;
= 10 1T USSR 86,4-93,9%.
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HUIO CO OHA POXAEHMS, NPOAO/HKAET pacTu W pas3BMBaTbCA A0
1 neT. BHYTPUCEKPETOPHbIA annapaTt NOMAXXesyA04HOW >Kesesbl
pasBuBaeTca BM/IOTb 40 16 neT. AHATOMUYECKOE MOJIOXKeHue ne-
YeHW, CBOWCTBEHHOE B3POC/bIM, yCTaHaBnMBaeTcA yXe K 3-4
rogam.

ONnHa KuleyHuKa y feTeld OTHOCUTeNbHO 60/blue, YeM Yy
B3POC/bIX: Y TPYAHOro pebeHKe ANIMHA KULLUEYHMKa MNpeBblLlla-
eT ANNHY Tena B 6 pas, ay B3pocnbliXx —B 4,5 paza. OcobeHHO
9HEPrUYHO KULLIEYHUK pacTeT B ANIMHY Y AeTeil oT 1 roga fo 3
net un ot 10 go 15 net. OcobeHHOCTM pocTa pasBUTUA MULLEBa-
PUTENIbHOIO TpakTa Yy AeTeil JO/MKHbI ObiTb MPUHATLI BO BHWU-
MaHue Npu yCTaHOBIEHUM 4acTOTbl NMpuemMa nNuuKn, cocTasrie-
HUX MULWEBOr0 paunoHa. M'nrrueHa opraHoB NuLeBapeHnsa ckna-
[blBaeTCA NepBoHayas/IbHO YXO40M 3a 3ybaMu nyteM Mo
NIOCKaHWS BOLOM Noc/ie KaxkAoro npuema efbl, 4tobbl, no- BO3-
MOXHOCTU, yAa/MTb BCe 3acTpsABLUME MexXAay 3ybamum yacTtu-
Ubl, YACTUTb 3yObl LIETKON, 4TOObl 60/Iee OCHOBATE/IbHO yaa-
NNTb BCe OCTaTKu nuuwn. Henb3s geTaAM MNUTaTbCA CAMLIKOM
ropsiyein MAn XonoAHOM Nuulei, TaK KakK 3TO BNeYeT NMOBPEX-
AeHWe amann M NnocTeneHHoe paspylueHne 3y6oB. Mo Tol xe
NpUYnHe 3anpewiaeTca U Ucnosb3oBaHue 3y60B A1 pasrpbl3a-
HMA opexoB. HeobxoamMmMo CBOEBPEMEHHOE MOMOUPOBaHNE NN
yaaneHue noBpexXAeHHbIX 3y60B. OnpejenieHHOe BHUMaHue
yAenseTcs xapakTepy MULLM, U3 KOTOPON HEo6XO4MMO MCKIHO-
YNTb Pblby, Me/IKMe KOCTOYKM KOTOPOI MOryT rnopaHuTb CNu-
3UCTY0 060N104KY NMULLEBOLA W Bbi3BaTb ee BOcnasieHue. Y fe-
Teil 4acTo HabnAaeTcs PaccTPOMCTBO NuLieBapeHus. YTobbl
n3bexxatb 3TOro, Heo6X0AMMO MOCTOAHHO YYUTbIBaTb KaK Ka-
4YeCcTBO, TaK M KOMNYECTBO MPUHMMaeMoi pebeHKOM MuLu,
cobngaTb peXXmMm NUTaHuA, T.e. JaBaTb NULLy Bcerga B O4HU U
Te >Ke 4yacbl N 4yepe3 TOT NMPOMEXYTOK BPEMEHU, 3a KOTOPbI
OHa ycneBaeT 3BaKynmpoBaTbCs U3 Xenygka. MNpu paccTtpoincreax
NnuLLEeBapeHNs 0YeHb YacTo HapyllaeTcs >XenyeobpasoBaTesib-
Has n XenyesblaenntesnbHaa MyHKUUM neveHn. VIHoraa, Bees-
CTBME HELOCTATOYHOrO pasBUTUA MYCKyNaTtypbl KULIEYHUKA,
y AeTeil MOryT HabniogaTbcs 3anopbl.
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KOHTpo/IbHbIE BOMPOChHI

1 Ponb nuuieBapeHns B XXU3HELEeATENIbHOCTUN YesioBeKa.

2. CTpoeHMe »XenyLo4HO-KULIEYHOro Tpakra.

3. Perynaums peaTtesibHOCTW OPraHoB MULLEBAPEHUS, MOHATUE
0 MULLEBOM LEHTpE.

4. MpepacTaBneHne 0 hasHbIX hopMax nuuleBapeHust (BHyTpU-
KNeTOYHOM, BHEK/IETOYHOM M MeM6paHHOM (NMPUCTEHOYHOM WK
KOHTaKTHOM)).

5. Ponb nuweBapuTeNibHbIX Xenes, y4acTBYIOWNX B rmaposn-
3e MNULLEBBLIX BELLECTB.

6. MoHATME 0 (hepMeHTax MOMKeNYLOUYHOW Xenesbl N neye-
HOYHO Xenuw.

7. OCO6EHHOCTM NULLIEBAPEHNS B TOHKOM U TOJICTOM KULLIEYHUKE.

8. AKTUBHbI/ N MacCUBHbI TPAHCMOPT B XeNyL0YHO-KULLEeY-
HOM TpakTe.

9. Bo3pacTHble 0CO6EHHOCTU NULLEBAPUTE/IbHOM (DYHKLINN.
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'MABA VI
CNCTEMA OBMEHA BELLECTBA N SHEPIUA

dyHAAMEHTa/IbHOM OCHOBOW YXM3HU SIBNSETCS 0OMEH BELLECTB Y
3Heprun. bes 3TMx NPOLECCOB XXM3Hb HEBO3MOXHa. CorsiacHo coBpe-
MeHHbIM MpeACTaBNeHAM 6oraTble 3HEpPruen nuTaTe/lbHble BeLle-
CTBa yCBaMBaKOTCA N XMMWUYECKU MPeobpasytoTcs, a KOHEYHble Mpo-
AyKTbl 00MeHa BeLecTB C 60/1ee HU3KMM COAep>KaHUeM 3Heprum
BbIZENAOTCA U3 KNETKN. HopmasibHas XXM3HeesaTeNlbHOCTb BHYTPEH-
HUX KOMMOHEHTOB TpebyeT 3aTparbl 3Hepruu. Kicrnonb3oBaHue Xu-
MUYECKOW 3Heprun B OpraHm3mMe HasblBalOT 3HEPreTUYecKNUm obme-
HOM; MMEHHO OH CNY>XWUT MnoKasaTtesieM 06Lero cocToaHMUS 1 (PU3no-
NOTNYECKOM aKTMBHOCTU opraHm3ma. O6MeHHble NPOLEecChl, B Xoge
KOTOPbIX CreunturyecKme 3fieMeHTbl OpraHu3ma CUHTE3VPYIOTCA U3
MOr/IOLLEHHbIX MULLEBLIX MNPOAYKTOB, Ha3blBalOT aHab0/1M3MOM; CO-
OTBETCTBEHHO, Te MeTabo/IMYECKNE MPOLECCHI, B X0Ae KOTOPbIX CTPYK-
TYPHbIE 3/1EMEHTbI OpraHu3ma Wau MorsoleHHble MNULLEBbIE MPO-
JYKTbl MOABEpralTcs pacnagy, HasblBaloT KaTabo/M3MOoM.

EfvHULEN 3HepreTuyeckoro obmeHa, NpUHATONM B 61Mon0rum
ABnsieTca Kanopus (Kan). Ee onpegensarT KakK KOIMYECTBO 3Hep-
rMn, Heo6xo4MMONM 418 NOBbILWEHWS TeMnepaTypbl 1r BoAbl Ha
. Mpn M3yyeHUN 3HepreTUYECKMX MPOLLECCOB B OpraHn3mMe Xu-
BOTHbIX W 4enoBeKa WCMONb3YKT 60/1ee KPYMHY eauHuLy —
Kunokanopuo (Kkan) pasHyto 1000 kan. Ha cerofHA BO BCEM
MUpPE MPUHATA eauHasa cUcTeMa Be/IMYUH — MeXAyHapoLHasa Cu-
ctema eguHuy, (CW), B KOTOPOW NMpu U3MePeHNN 3HEPTUN N MOLLL-
HOCTW COOTBETCTBEHHO MPUHATLI XKoy/b (1 kan = 4,187 [OX) n
BaTT (1 BT = 1 xX/c).

[MpeBpalleHe U UCMONb30BaHWE 3HepPrun

OpraHusMm nosiyvaeT M3 OKPYXKaloLLeh cpedbl 3HEPTUi, 3aK-
JNIIOYEHHYIO B XMMWYECKUX CBA3AX MOJIEKY/ XMPOB, 0GE/IKOB U
yrnesofoB. B gaHHOM criydae NpoOUCXOAUT pacnaj MOosieKyn Lo Tpex
YrepoAHbIX COeAUHEHWN, KOTOpble BK/OYaloTcsa B UMk Kpebea
(Tak HasbIBaeMblil LMK IMMOHHOW KUCOTbI) U OKUCNAKTCA Aaslb-
we go CO, n HAO. Bce npoueccbl, reHepUpPYyLLMe 3HEPTUIO U
TpebytoLme MONEKYNSPHOro K1UCNopoaa, 06pasytoT cucTeMy aspob-
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HOro obmeHa. [MeHepauuto aHeprum 6e3 yyacTUst KUCNOPoAa, Kak
nNpv rNNKOMM3e, NPU KOTOPOM MPOUCXOAMT pacLUensieHne /KO-
3bl 10 MOJIOYHOWM KWCAOTbl, Ha3blBalOT aHa3pPO6HbIM O0OMEHOM.
HakonneHve 3Heprum NPoCXoanT B BbICOKO3HEPTeTUYECKMX (hOC-
(haTHbIX CBA3AX afeHasnHTpudochara (ATP).

AT® cnyXUT Takke CPeACTBOM rMepeHoca 3HePrun, Tak Kak and-
(hyHAMpPYET BTe MecTa, rae TpebyeTcst aHeprus. B cBoto ouvepeab o6pa-
30BaHMe 1 pacrnag AT® conpsbkeHbl C Mpoueccamn, TPedyHLUMM
3aTparbl 3Heprun. Mpn BOSHUKHOBEHUM HEOOXOAMMOCTU B 3HEPTUN,
nyTemM rMaposn3a paspbIBaeTCs CBSA3b KOHLEBOW (hocthaTHON rpynmbl
N BbICBOOOXKAAETCA 3aK/IOHEHHas B Hell XMMUYecKas aHeprus. B aTol
hopMe OHa MOXET ObITb MUCMO/b30BaHa KNeTKaMn. Bo BpeMsi KaKoii-
Nn6o paboTbl, BbipabaTbiBaeMas K/ETKOM 3HEPrusi BCerga BblaenseT-
ca B Buge Tensia. OTctoga KoahpuumeHT nonesHoro geiictema (KMa)
aKTVBHOW K/IETKN MOXET ObITb MPeACcTaB/ieH TOW YacTbio BblpabaTbl-
BaeMOI 3Heprun, KoTopasi 3aTpaumBaeTCsl Ha BHELLIHIOW paboTy, w
BCerga sIBMsSIETCS BENMMUNHOM MeHblue 100%.

Knpgw =— Aaunaan —  100%
BbipabaTbiBaemas aHeprus

Tak, Hanpumep, okono 80% 3Heprun MNpu MblLeYHOM CO-
KpaLleHnn TepseTca B BUAE TennoThbl U TosibKo 20% npeBpatlaeT-
CA B MEXaHW4YecKyk paboTy. [pu cropaHMn KakKoro-nmbo BeLle-
cTBa, Hanpumep 1 Mons rAKo3sbl, BbiAeNSeMOe KO/IMYeCTBO 3Hep-
rmm coctasnisieT 2826 kX (675 Kkau). XKvpbl npu cropaHuu Bbic-
Bo6oxgarT aHeprun 38,94 kOX/r (9,3 kkan/r), uto B ABa C
NNWHNM pa3a 60MbluUe, YeM NPU OKUC/IEHUN TaKOoro >e Kosmye-
CTBO YrneBogoB wnn 6enkoB. MMpu cropaHun 6esika BblfensieTcs
2261 kx/r (540 Kkan/r), a Npn OKUC/IEHUN B OpraHn3Me 4esno-
Beka yrneesofoB - 17,6 KOAX/T (4,2 kkan/r).

ObixaTeNbHbIA KO3IPMULUMEHT —3TO MNOKaszaTe/lb, XapakKTepu-
3yHOLWMIA NCNO/b30BaHME NAULLEBBIX MPOAYKTOB B 0OMEHE BELLECTB,
ero onpegensoT geneHvem obbema BbifeneHHoro C02 Ha Kou-
YeCTBO MOTPE6/IEHHOr0 KMUcopoga 3a efuHULY BPEMEHW, WIN:
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V Co02 —06beM BblfesieHHOro yrnekucnoro rasa (CO,);

V 02—o06bem noTpebneHHoro kucnopoga (O)).

B cnyyae oKMCNeHNSA rH0KO3bl KOIMYECTBO NOTPEBNAEMOro Kuc-
nopoja M KOMMYeCTBO BbILENAEMOro YrfieKUc/oro rasa paBHbl, Tak
yto DK=1. B cBA3M C TeM, UYTO B XXUPHbIX KUCNOTax Ha 1 aTtom
yrnepoja npuxoguTca MeHblUe aTOMOB KWUC/0pPoda, YemM B YrneBo-
Jax, UX OKWC/IEHUEe XapaKTepusyeTcs 3HAUYUTEeNIbHO 60/1ee HU3KUM
AbixaTenibHbIM KoagduumeHtom (DK = 0,7). Mpn oKkucneHnn 6en-
kKa DK coctaBnsiet 0,81. MNMpun NoTpebneHMM cMeLlaHHOW nuuimn y
yenioBeka AbixaTenbHbIi KoahhuumneHT coctaBnset 0,83-0,9. Mepe-
efaHne cnocobeTByeT NnoBbileHNO DK. B nepuoabl ronogaHns DK
MOXEeT CHMXaTbCA [0 BenuuuHbl 0,6. OHeprus, 3arpadvBaeMas B
NoKoe, BbICTPO MepexoauT B TENn0Ty, MO3TOMY, U3MEPUB Temnso-
NPOAYKLMIO MOXHO ONpefeMTb UMHTEHCMBHOCTb 06MeHa. VIHTeH-
CUMBHOCTb 06MeHa MOXHO OMnpefennTb NpsMbIM MyTem. [ns 3Toro
MCNO/b3YIOT JaHHbIE O TEMSI0OEMKOCTU XNULKOCTU U 06LLLEM ee 00be-
Me, NPOTEeKAaKLWEM Yepes MU30/IMPOBAHHYO KaMepy 3a efuHULY Bpe-
MEHM, N PasHOCTX TemnepaTyp MOCTynatoLe N OTTEKAKOLWEN OTTy-
Aa xxmngkoctu (puc. VI. 1.). B Bugy rpomMo3gKocTv 3T0ro annapara, ero
NPUMEHSAIOT B OCHOBHOM Ha XXMBOTHbIX B CreLManbHbIX UccnesoBa-
HUSAX. DHEPreTUYeCKMini 06MeH TakXkKe MOXHO OLEHUTb MO KoMn4e-
CTBY MOTPebNeHHOro Kucnopoga B CBA3M C TeM, YTO WHTEHCUB-
HOCTb ero rornoLeHnsa rnponopunoHasibHa MHTEHCUBHOCTU 0OMe-
Ha BewecTB. Mpu onpeaeneH™ MHTEHCMBHOCTU OOMEHa BELLECTB
HenpsiMbIMX MeTOZamMn HeO0b6X0AUMO M3MEPSATb MOr/IOLEeHME KUC-
nopofa B efVHULY BpemMeHW. [nA 3TOro MCMONb3YKT 3aKpbITbie U
OTKPbITbIE pecnnpaTopHble (gbixaTesibHble) cucTembl. MPUHLNXN 3aK-
PbITbIX CUCTEM COCTOMT B TOM, YTO UCMbITYEMbIA BAbIXaeT onpeje-
NIeHHOe KOJIMYEeCTBO KWC/I0POAa M3 3arofIHeHHOro BO34YXOHENpo-
HULaemMoro pesepByapa. pu aTOM M3MePSOT YMeHbLUEHME 06bema
N1 NapunanbHOro gasneHus Kucnopoga. MNpuHUMNn OTKPbITLIX pec-
NMPATOPHbIX CUCTEM COCTOUT B TOM, UTO MyTW, MO KOTOPbIM MPOXO-
OVT BAbIXaeMbIA 1 BblAbIxaeMblii BO3ayX, pasgeneHbl. O6bIYHO BAbl-
XaeTcA aTMOC(epHbIA BO3A4yX, Ha NyTU BblAbIXaeMoro Bo3gyxa Yyc-
TaHaBNMBAKOT NPUBOP A1 N3MEPEHUSA ero 06bema U KOHLUEeHTpauum
cofepxawmxca B Hem CO, u O,. o 3TMM NapameTpam, Kak yxe
YKa3bIBa/10Cb BbILLE, MOXXHO BbIYUC/IUTb, HAaCKO/IbKO YMEHbLLUNIOCH
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cofiepxkaHue Kucnopoga. OfHUM K3 KNaccUyecKnx MeTofoB onpeje-
NeHNs KonmyecTBa NOTPe6/1IeMOro KMcIopoda Ha eanHuLYy OTKpPbI-
TOl cuCTeMbl ABNsSieTCSl MeToA [yrnaca.

Puc. VI.1 OcHOBHOWM 3KCrepuMeHT, paspaboTaHHblii A.Jlaeya-
3be AN OMpejenieHnst MHTEHCMBHOCTU OOMeHa BELLeCTB Yy MeNKuX
>KMBOTHBIX:

Boga (3), BblTeKaloLasas 1U3-noj Hapy>Ho 060/104KN Kamepbl
no Mepe TasHUA nbfa (2), ABASeTCS MPSAMOA Mepoi TensoTbl,
BbleNsAeMON XUBOTHbIM (/ — Tepmounsonauums).

SHepreTnyecKMin 06MeH XXMBOTHOIO OpraHu3ma CKnafblBaeT-
CS 13 OCHOBHOro obmeHa W pabouyeii NMPUCTaBKU K OCHOBHOMY
06MeHy. WICXO4HON BEe/IMUYMHOM YypPOBHS OOMEHHbIX MPOLECCOB
ABNSAETCA OCHOBHOW 06MEH. YCNoBUSAMWU 1A OMpefesieHnst oc-
HOBHOro obMeHa SAB/SAOTCA:

1) yTpom;

2) B nokoe (nexa);

3) HaTowak, 4yepe3 12 4. nocne edbl U NpPU TeEMMePATYPHOM
KomdopTe(22-24°C), UCK/OYaKOLWEM aKTUBHOCTb MEXaHW3MOB
TepMOperynaunn.

HecobntogeHne aTnx hakTopoB MOXKET W3MEHUTb WHTEHCUB-
HOCTb OCHOBHOro o6mMeHa. 1 B 3TOM C/fly4ae OCHOBHOW OOMEH Y
300POBbIX JIOLEN MOXKET BapbMpoBaTb, YTO 0OBACHSETCA BO3pac-
TOM, MOJIOM, POCTOM, Maccoi Tena. Ons 4enoseka maccoi 70 Kr
COOTBETCTBYHOLLNIA NoKasaTe/lb OCHOBHOI0 06MeHa COCTaB/IseT Npu-
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MepHO 7100 k[x/cyTkm (1700 kkan/cyT.). VIHTEHCMBHOCTL 06-
MeHHbIX MpPOLLeccoB NP (YU3NYECKON HarpysKe CyLLLeCTBEHHO BO3-
pacTaeT 1 3aBUCUT OT BE/INYMHBbI 3TON HArpy3ku. YpoBeHb 06MeHa
BELLUECTB, NMPW OTHOCUTE/IbHOM [MOKOe, COCTaBNSAET A1 MY>KUUH
npumepHo 9600 k[xx/cyT. (2300 Kkan/cyT.). 3Ta Be/mMyMHa npu-
MEepPHO COOTBETCTBYET CYyTOYHOMY OOMeHY BeLLEeCTB 3HAaYMUTe/IbHO-
ro KO/IMYECTBa HACENIEHUS, 3aHATOr0 «CUAsYeii paboToli», T.e. Tex
Nofel; KOTOopble He 3aTpavyMBaloT KaKuX-NnMb0 3HauMTeNbHbIX
(PU3NYECKUX YCUNNIA. B ycnoBuAX Nerkom paboTbl MHTEHCUBHOCTb
00MeHHbIX npoueccoB gocturaeT 12000 KIK/CyT., mMpu yMepeH-
Ho paboTe — 22000, Npwn ymepeHHO Tskesio pabote — 32000,
npu Tsbkenoh pabote — 42000 n ewe 6onee TsHxenon - 52000
KIDK/CYT. Y XeHLWWH obuias macca Tena B CPefHEM MeHbLUe, Yem
Yy MY>X4YWH, NO3TOMY MpefesibHasd MHTEHCMBHOCTb OOMEHHbIX MPO-
LLECCOB Y HNX COOTBETCTBEHHO HMXXe U cocTaBnseT 15500 KAX/CyT.
(3700 kkan/cyT.). B ycnoBuMsiX YMCTBEHHON paboTbl MHTEHCUB-
HOCTb 06MeHa BeLLEeCTB TakXe YBE/IMUMBAETCS, MPeLnosioKnTeb-
HO 3a CYeT PeIeKTOPHOr0 YBe/IMYEHNSA MbILLEYHOr0 TOHYCa.

MpoTeKaHWe >XU3HEeHHbIX MPOLECCOB TECHO CBA3aHO C TeM-
nepatypoi. Tena1006MeH MeXAy OpraHM3MOM M BHeELLHel cpeaomn
AIBNIAETCA HEOTBHEM/IEMbIM YC/IOBMEM CYLLLECTBOBAHMUSA >XMBOTHbIX
opraHusMoB. HapyLleHne COOTHOLIEHNSA CKOPOCTeN 3TUX npoLiec-
COB MPUBOAUT K U3MEHEeHUIO TeMnepaTypbl Tena. Ansa ee nogjep-
XaHua Ha NOCTOSAHHOM YpPOBHE (FOMOMETEPMUS) XKUBOTHbIE 06-
nafatoT CBOMCTBaMM, Ha3BaHHbIMWU M. Py6HepoM (hU3NMYeCcKoin u
XUMMWYECKOW perynsiumein temnepatypbl Tena.

du3nYyeckas TepMOPErynsaLmsa oCyLLECTBAETCA U3MEHEHMEM Ten-
JIONPOBOAHOCTN MOKPOBHbIX TKaHel Tena, B pesysibTare Yero, npu
OA4HOW M TOW Xe pasHuLe TemnepaTyp Tena U OKpY>KatoLleid cpelbl
BE/IMYMHA TENN00TAAUYN MeHSAeTCA. Aro JOCTUraeTcs, rnaBHbIM 06-
pasoM, perynsuuveri KpoBOTOKA KOXW W McrapeHWeM Bfarv ¢ Mo-
BEpXHOCTU Tena. Mpu yrpose neperpeBaHUsA NOTOOTAe/IEHWE UCMNO/Ib-
3yeT 3aTpaTtbl TEN/I0BOW 3HEPruy opraHv3Ma Ha ucnapeHue nora
(2400 kOxx/n Bofbl). ITa Be/MUMHA CBUAETE/ILCTBYET, UTO MyTEM
ncnapeHns Tpex IMTPOB BOAbI MOXHO 3((PeKTUBHO OTAATb BCIO Ten-
NI0TY, BblpaboTaHHYK Ye/I0BEKOM B MOKOE 3a CYTKW.

Xumnyeckas Ternsoperynsuns — 370 peakTUBHOE MOBbILLIEHME
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TenIoNpPoAyKUNN OpraHn3mMoM B OTBET Ha AeNCTBUE HU3KUX TeM-
nepatyp cpefbl. XvMuyeckass TepMOperysuns npeactaBnser y ro-
MOETEPMHbIX YXMBOTHbLIX WM YesioBeKa TO CPeACTBO, C MOMOLLbIO
KOTOporo pesko (B 3-5 pa3) yBenMumBaeTcs Ternso006pasoBaHve B
opraHuame. YBenn4deHue Tenso06pa3oBaHUA [OCTUraeTcs 3a CyeT
TEPMOPErynsALUNOHHON aKTUBHOCTM MbILL, (COKpPaTUTENIbHbIN Tep-
MOreHe3) M akTuBauuMu creunasibHbIX UCTOYHUKOB Tersa (Hecok-
paTuTeNbHbIA TepMOreHes). BadKHeMLWMM MCTOYHMKOM HECOKpaTu-
Te/IbHEOro TepmoreHesa SBNSETCA TakK HasblBaeMas bypas Xuposas
TKaHb, Ha/IM4Me KOTOPOM YCTaHOB/IEHO He TOMbKO Y MJIEKONUTAL0-
1UTX mManoro pasmepa, HO TakKe Y 3UMOCMALLUMX XXUBOTHLIX U HO-
BOPOXZEHHbIX, BK/IOYaA Ye/oBeKa. Y 3TUX OpraHu3MOoB OT/IOXKEHUSA
Oyporo xwmpa 06Hapy>XMBatoTCA BOKPYr LUeNn U B MEX/10MaTOYHOM
obnactn. OHM cocTaBNAlT 5% OTHOCUTENIbHO Macchl Tena. Bypblii
XXUP OKMUCNSETCA B HECKO/IbKO pa3 ObIcTpee 6e/10ro »uvpa. Takum
06pa3oM, M3MeHSS YPOBEHb XUMMUYECKOM M PU3NYECKO Tepmope-
ryNnsummn, opraHn3mM MOXKeT ToAfepKMBaTb TeMrepaTypy Tena Kak
NHTerpasibHbIA NoKasaTesb, 0TPaXXaroLMii COOTHOLLEHME Tens10npo-
AYKUMM 1 TennoobMeHa ¢ OKpy»Katollel cpegoir. B cdmsmonorum y
rOMOMEeTEPMHbIX OPraHM3MoOB BO3HUKJ/IO MOHATUE Siipa — BHYTPEH-
HUX CTPYKTYP C YCTOMYMBOWM TemMnepaTypoi. HAApo Tena OKpy»KaroT
TepMou30aMpytoLLne TkaHn —o6oso4ka (puc. V1.2.).

MprMeyaTesibHO, YTO UMEHHO ry60KMe CTPYKTYpPbl OpraHmM3ma
B MOKOe ABASAKTCA rNaBHbIM UCTOYHMKOM TEM/I0Thl, KoTopas ne-
peHoCUTCA K nepudepum 1 paccemBaeTcsl 060/104KOIM YesoBeKa.

OkKpy>karoLas vesioBeka Temriepatypa BOCNPUHUMAETCA nepude-
PUYECKUMW TepMOpeLLenTopaMu, KOoTopble MNpeacTas/ieHbl B «060/104-
Ke» Tefla: KOXe, MOLKOXKHbIX TKaHsX, B TOM YUC/e B KOXHbIX U MOoj-
KOXXHbIX cocyax. OT HUX CUrHa Yepes ornpeeeHHble HEPBHbIE CTPYK-
Typbl LUHC nepeaaetca UeHTpasibHbIM HeMpoHaM (TepMOCEHCopam),
HanbobLLUasA M/I0THOCTb KOTOPbIX 06HapYy)XeHa B MeauasibHOM npeon-
TUYeCcKor o6nacTn runotasamyca. MoaToMy O6LLENPUHATO, YTO OC-
HOBHOW LIEHTPa/IbHbIA MeXaHM3M TepMOperynsaummn (Tak HasblBaeMblia
LEHTP TepMOperynsuumn) oKain3oBaH B CTPYKTypax runotasamyca.
[ns xonofoBbIX TEPMOPELLENTOPOB MaKCUMaslbHast YacToTa paspsifoB
06Hapy»xeHa B npegenax 20-33°C (cpefHAs 26°C), onA TensioBbIX —B
npegenax 40-46°C (cpegHsa 43°C).

81



A b
Puc. VI.2. 1'emnepaTypa pasMyHbIX 06nacTein Tena 4enoseka
(°C) npn TemnepaType cpegpl 20nC (A) n 35°C (B):

PasnnyHbIMM uBeTamu 0603HaYeHbl U30TEPMbl — 30HbI OAM-
HaKOBOW TemrepaTypbl; «A4po» Tesa MoKasaHo Hawnbosnee TeMm-
HbIM LBETOM.

Y yenoBeka npu NeperpesaHVn opraHmMsma JieTasibHad Tem-
nepartypa npesbilaeT HopMasbHYytO Ha 6°C. lNMageHue Temneparty-
pbl 0 24-26°C Tak)Xe NPUBOAUT K CMEPTWU U3-3a HapPYLUEHUA fe-
ATeNbHOCTU cepjua.

UenoBeK MOXeT [0 HEKOTOpOi CTeneHW afjanTupoBaTbCA K
neperpeBaHUsM MyTeM MOBbIWEHUA 3 (PEeKTUBHOCTU MOTOOT/E-
NEeHUA, MOBbIWEHUA 4YyBCTBA >XaX[bl MPW He3HauUTeNbHbIX MO-
TepsAX BOAbl U CHMXEHWA mopora noTooTAes/IeHNA Ha MNeperpesa-
Hue. AjanTaumsa K X004y LOCTUraeTcs YBe/IMYEHWEM LUEPCTU U
N30/TNPYIOLLNX CBOMCTB MeXa Y >XMBOTHbIX, HaKOMJEHUEM MOf4-
KOXHOr0 >Xupa, a Takke B (JOHOBOM MOBbILLIEHUN TKaHeBOro
3HeproobmeHa (TepMoreHesa 3a CUHeT YBE/IMUYEHUST Konn4ecTBa Ge-
TaafgpeHopeuenTopos). Moagep>aHe BbICOKOro ypoBHS mMeTabo-
nn3mMa Tena B YC/I0BUSIX X0M104a — JOPOroCTOALLLMA MeXaHU3M,
0CO6EHHO ANA MENKUX XXMBOTHbIX, Y KOTOPbIX (DOHOBbI 3HEpPro-
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06MeH HanpsbkeH W cBs3aH € 60NbLIMM NOTPebneHMeM MULLIN.

MoTpebrieHne NULLEBBLIX BeLLECTB ABMSAETCA O4HWM W3 OCHOB-
HbIX YC/I0BUIA, 06ecneymBatoLLmMX XU3HEAEeATe/IbHOCTb OpraHusMa
YXMBOTHbIX W YefnoBeka. B Mx cocTaB BXOLAT OopraHuYeckue BeLle-
CTBa, NOAaBNAOWAA YacTb KOTOPbIX OTHOCUTCA K 6e/ikaMm, Xupam 1
yrnesofam. [pofyKTbl UX TUAPOM3a — aMUHOKUCNOTbI, YXUPHbIE
KUCNOTbI, T/IMLEPUH N MOHOCaxapuibl —UCMO/b3yHTCA Ha XN3He-
obecneyeHue opraHuama. lNuuieBble BellecTBa B3avMOCBA3aHbl 00-
WUMN NYTAMU UX MPeBPaLLEHUS, MO3ITOMY, KakK 3HEpProHoCUTenwu,
NULLEBbIE BeLLleCTBa MOryT B3aMMO3aMEHSATLCA B COOTBETCTBUM C
9HEepPreTUYeCcKoli LeHHOCTbIO. ObLme 3aTpaTbl 3HEPTrnn LO/HKHbI MO-
KpbIBaTbCA 3@ CHET MULLEBbLIX BELLECTB, HECYLIUX B CBOUX XMMUYeEC-
KNX CBA3SIX 3KBUBAJIEHTHbIM 3anac aHeprun. Eciv Konm4yectso no-
CTynalwLen NUWKN HeAOCTaTOYHO A1 MOKPbITUA 3aTpaT, TO OHWU
KOMIMEHCUPYIOTCA 3a CYHET BHYTPEHHWUX pe3epBOB, r/1aBHbIM 0bpa-
30M 3a CYeT XKMpa, a npu n3bbITOYHOM MOCTYMNNEHNN MULLEBbLIX Be-
LLeCTB WAET NPOLLeCC 3anacaHns Xupa He3aBMCMMO OT cocTaBa MULLIN.
Heo6x04MMO0 3HaTb, UTO 3TV TPU UCTOYHMKA 3HEPTUM ABNSIOTCA U
NJaCTUYECKUM MaTepuasiom A9 XUBOTHOro opraHusma. [loatomy
WCKJ/TIOYeHWe OfHOr0 M3 3TUX WUCTOYHUKOB Ha [A/IUTeNIbHOe Bpems
HefonycTUMO. MuTaHe [LO/MKHO ObITb MOCTPOEHO pauvoHasIbHO B
KOJINYECTBEHHOM W MOJIHOLLEHHO B KAYeCTBEHHOM OTHoOLUeHuax. Oc-
HOBa pauMoHasIbHOro NUTaHWA — cbanaHCMPOBaHHOCTb, T.e. OMTU-
MasIbHOE COOTHOLUEHWE KOMMOHEHTOB MUK (aMWUHOKWUCNOT, MO-
JINHEHACBILLEHHbIX XXUPHbIX KUCIOT, hochaTuioB, CTEPUHOB, XXU-
poB, caxapoB, BUTAMWHOB, MWHepasibHbIX COMEN, OpraHU4ecKux
KUCNOT 1 T.4.). HacuntbiBaeTcA 0K0/10 60 MULLEBLIX BELLECTB, Tpe-
oyrowmx cbanaHcMpoBaHHOCTU. N5 yenoBeka W MHOMMX MaLeH-
TapHbIX XMBOTHbIX cbanaHCMpPOBaHHOE NMUTaHME JO/HKHO BK/IHOYaTb
0enKKM, XUpbl 1 Yrneeoabl B BecoBoOW nponopunn 1:1:4, N3 KOTOPbIX
15% CyTOYHOM Ka/IopUMHOCTX MOKPbIBAEeTCA 3a cHeT GenkoB. [ons
>KMPOB MNPV yKasaHHOM COOTHOLUEHWW cocTaBfsAeT npumepHo 30%
CYTOYHON KaNopUMHOCTK, npuyeM 75-80% >Kmpa A0/HKHbI COCTaB-
NATb XXMBOTHbIE XNPbl. DHEpreTuyeckas 4018 Yr/1eBOL0B MNPU TaKoM
COOTHOLLUEHUN [0/HKHA COCTaB/ATb 55%.

XapaKTepucTrka 6e/1IK0B, BXOAALLMX B COCTaB MULLEBOr0 pauu-
OHa, BK/IOYAET He TOMbKO 3HEePreTUYECKY LUEeHHOCTb, HO U CMEKTP
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aMWHOKMC/OT. Y yenoBeka 3a 1cyTKu gerpajaunm v CMHTe3y noasep-
raetca okoso 400 r 6enkos. MNpuvmepHo 2/3 cBO6OLHBLIX aMUHOKMC-
10T, 06pa3oBaBLUMXCA B pe3ysbTarte jerpajaumn 6enka, MCrosb3yeT-
CA Ha HOBbI CMHTE3 6enka, HO 1/3 6e3B03BPATHO OKWUCASIETCA B
SHepreTUYeCKUX Lensax U Jo/mKHA MOMONHATLCA 3K30MeHHbIMU aMu-
HOKMC/I0TaMu U3 NMULLK. B opraHn3me BbICLLMX XXMBOTHbIX U YesioBeka
10 13 20 aMMHOKMCNOT He CUHTe3UpyloTcA, a, CnefoBaTesibHO, fB-
nAalTca HesameHumbiMKU. Apyrve 10 aMUHOKWUCAOT, 3aMeHUMble,
MOryT 6bITb CUHTE3UPOBaHbI B OpPraHu3Me 13 He3aMeHUMbIX aMUHO-
KWCNOT, a Takxe 13 NpoayKToB 06MeHa yrneBofoB v nunongos. ben-
KW, COofepXKallme MOMHbI Habop He3aMeHUMbIX aMUHOKMUCOT, HO-
CAT Ha3BaHWe 6MOI0rMYecKM NOSTHOLEHHbIX 6eNKOB. 3a CyTKM B opra-
HWU3M B3POC/IOr0 YesioBeka [JO/HKHO MoCcTynaTb C Nuwiein okono 80-
100 r 6enka (12 r Ha 1 Kr maccbl Tena) — 6eNKOBbIA ONTUMYM.
B3pocnblil YenoBek, BbINOMHAOLWMIA CPEAHIO (PU3NYECKYHO Harpys-
Ky, JOo/DKeH nofydaTb 100-120 r 6Genlka B CyTKM, a Mpu TsHKesioM
(hM3MYEeCKOM Tpyde CyTOYHasi HOpMa >XMBOTHOro 6eska Bo3pacTaeT
no 150 r. O KonmyecTBe 6e/ika, NOABEPrLUErocsl B opraHusMe paspy-
LLIEHNIO, CYZAT MO KO/IMYeCTBY a30Ta, BbIBOAMMOrO W3 OpraHvsma c
MOYOW 1 MOTOM. ITO [eNaeTcs Ha TOM OCHOBaHWKU, YTO a30T BXOAUT
NOYTU UCKIOUUTENIbHO B cocTaB 6enkoB (aMmHokmcnoT). Coctos-
HWe, NPU KOTOPOM KOJIMYECTBO NOCTYMatoLLEro ¢ nuLlel asota paBHo
€ro KO/MYecTBY, BbIBOAUMOMY W3 OpraHu3Ma, HasblBalOT a30TuC-
TbIM paBHOBecueM. Mpu pacyeTax a3oTUCTOro 6asiaHca MUCXOLAT U3
TOro akta, UTo B CpefiHEM B Oe/IKe COAEPXUTCS NpumepHo 16%
asoTa, T.e. Kaxable 16 r asota cooTBeTcTBYOT 100 r 6enka, a, cne-
foBaTesibHO, 1T a30Ta COOTBeTCTBYET 6,25 1 6esnka.

CocToSiHMe, NP KOTOPOM KO/IMYECTBO BBEAEHHOr0 C MuLel
a30Ta MeHblUe ero KOJIMYecTBa, BbIBEAEHHOr0 W3 OpraHunsma,
Ha3blBaAKT OTpULATE/IbHbIM a30TUCTbIM GanaHcoM. Ecnu Xe Ko-
NINYECTBO BBEAEHHOr0 C MNULLUEN a3oTa 00/blle ero Konm4ectsa
BbIBEJEHHOr0 M3 OpraHu3ma, TO 3TO TPaAKTYeTCH MOJIOKUTESIb-
HbIM a30TUCTbIM 6GanaHcoM. AnuTesibHOe 6e/IKOBOe MUTaHWe He
MOXeT MPUBOANTL K MOSIOXKUTENIbHOMY a30TUCTOMY 6anaHcy, Tak
KaK M30bITOK aMWHOKMUCAOT TPaTUTCA Ha 3HEepPreTUYecKme HyX-
Abl opraHmsma. OfHaKo nocne AAuTeNlbHOro 6e/1KOBOro rosoja-
HUSA, BO Bpems 6epeMeHHOCTM, KOorga WUAeT pocT noja, a Takke
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Yy pacTyLlero opraHmsMa MOXeT HabniofaTbCs MNOSOXKUTENbHbIN
6enKoBbIli 6anaHc.

Jlnnonabl NrpatoT BaXKHYKO pPOSib B XW3HEAeATe/IbHOCTU opra-
Hu3Ma. doconmnuabl, Hanpumep, COCTaB/IAKT OCHOBHOW KOM-
MOHEHT K/ETOYHbIX MembpaH WUAKN ABMSKOTCA WUCTOYHUKOM CUHTe-
3a CTePOULHbIX TOPMOHOB (XonectepuHa). OCHOBHbIM KOMIMOHEH-
TOM >XVUBOTHOW MWLM SBMSIETCS HEMTPasibHbIA XUP, KOTOPbIA 3a-
nacaeTcs B XMPOBOW TkaHW. B cpefHeM B3pOC/IOMY YeslOBEKY Tpe-
oyetca 70-80 r »XupoB B CyTKWU. CBOO0OAHblE YXMPHbIE KWUCNOTbI
nocsie pacLiensieHns XUPoB UCMNO/b3YHTCA, MaBHbIM 06pa3om, B
3HeproobmeHe. B xupax cogepxkatca sButamuHbl A, D, E, K.

B opraHusme BbICLUMX XXMBOTHbIX U 4YefnioBeka Ao 60% 3sHep-
roobmeHa 3aBUCUT OT MpeBpaLleHWNn YrneBoAoB, MPUYEM 3HEp-
roobMeH mo3ra ob6ecrneymBaeTCs WCKIKOUUTENIbHO T[/1HOKO30M. B
opraHusMe yrnesofbl OeMOHUPYIOTCA B BUAe T/IMKOreHa, rna.-
HbIM 06pasom, B MeYeHW W, 0TYACTW, B MbILILAX, €ro 3anachbl
cocTaBNAT 0Kono 400 r. MuHMMasbHble MOTPEGHOCTU B yrie-
Bojax y 4yenoseka coctaBnAoT 100-150 r B cyTku. OnTuMasibHas
e CyTo4Has [o03a Yr/ieBOfOB [/1A YesioBeKa COCTAaB/IAET OKOJI0
500 I, OHa MOXXeT J0BO/IbHO CYLLUECTBEHHO KonebarbCsl.

BuTaMyHbl OTHOCATCA K pasHbIM TUNam COeAVUHEHUA W Bbl-
NOSTHAKT KaTa/IM3NPYHOLYy0 posib B 00MeHe BeLLEeCTB, 4Yalle Bce-
ro SIBMIASACb COCTaBHOM 4acTbl (PEPMEHTHbIX cUcTeM. Takum 06-
pasoMm, BUTaMWHbI ABMAKOTCA PerynAaTopHbIMU BellecTBamu. Kc-
TOYHUKaMW BUTAMUHOB CNyXaT MPOAYKTbl XMBOTHOIO U pacTu-
TeNIbHOr0 MponcxoXaeHnsa. C TOUKK 3peHns pusnonornm nurta-
HUA BUTaAMWUHbI Pa3fensalnTcsd, KakK yKasaHo Bbllle, Ha >Xupopa-
CTBOPUMbIE U BOLOPAcTBOpUMble (BUTaMWHbI rpynnbel B, BuTta-
MuHblI C 1 P). Hocutenamm BogopacTBOPUMbIX BUTAMUHOB ABJISA-
I0TCA MPOAYKTbI MUTaHUA PacTUTE/IbHOro MPOUCXOoXAeHWUA. [1o-
TPebHOCTb B BUTAMMHAX B HACTOSALLEE BPeEMsS XOPOLUO M3y4eHa:
oHa Konebnetca oT 2,25 go 200 mr/cyT. HefocTaTO4YHOCTb CyTOY-
HOW [03bl OAHOr0 WAW TPYNMbl BUTAMUHOB Ha3blBaeTCA IMMOBU-
TaMWHO30M, @ OTCYTCTBME — aBUTAMWHO30M. IOTO MPUBOAUT K
HapyLleHnio obMeHa BellecTB, 00M1e3HAM, a B psfe c/y4vaeB U K
rnbenu 4venoseka. B nocnegHee Bpemsl yCTaHOBJIEHO, YTO XKMpopa-
CTBOpPMMble BUTaMUHbI, 0CO6EHHO BUTaMUH E, yyacTBylOT B CTa-
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ounmnsaunm 6MoNornyecknx MembpaH, a HeKOTOPble M3 HUX 06-
nagarT aHTUOKCUAAHTHOM aKTUBHOCTbI (BUTaMuHbl E, C, P).

OnpefeneHHYIO posib B XU3HEAeATeIbHOCTM OpraHmnsMa urpatot
TaKKe HeopraHnyeckume COeUHEHUA U MUKPO3NeMeHTbl. OpraHuam,
npexzae BCero, Hy>X/aeTca B KMCNOPOAe, Yrnepose, BOJOPOLe 1 a3oTe.
Ha ux gonto npuxoamtca 96% maccbl Tena; ocTasibHble 4% copep-
KaT CeMb 3/1EMEHTOB: HaTpU, Kanbuwuii, docdop, cepy, Kanui,
X/10p, MarHWii. 3TO TaK HasbIBaemble MUKPO3/IEMEHTbI.

OpraHusmy Tpebyetcs eule 15 3/1eMeHTOB, 00LLee Konude-
CTBO KOTOpbIX cocTaBndeT meHee 0,01% macchbl Tenia. Cpean HUX
BCTpeyarTCcAa MoYTU BCe 3/1IEMEHTbI, BXOAsLlMe B COCTaB remor-
NobMHa N TKaHEBbIX LUTOXPOMOB. B 6GOMbLUMHCTBE Cly4yaeB 3TO
COCTaBHble 4acTu (PepMeHTOB, FOPMOHOB, BUTaMWUHOB WM KaTa-
NN3aTopbl UX AeACTBUSA Ha (PepMeHTHbIe NpPoLecchbl.

K HeopraHu4yeckum coefiMHEHUAM OTHOCWUTCHA U BOAA, KOTO-
pas nocTynaeT B OpPraHvM3M 4esioBeKa W XXUBOTHbIX B ABYX Bugax:
CB0OOOAHOM M CBSA3AHHOM B COCTaBe MULLEBBLIX MPOAYKTOB. B3poc-
Nblii YenoBeK B 00bIYHbIX YC/I0BUAX MOTPEOSISeT B CYTKM OKOJIO
2,5 n Bogbl. Kpome Toro, B opraHmame obpasyetca okono 300 mn
MeTabo/IMYeCKON BOAbI KakK O4HOI0 U3 KOHEYHbIX MPOAYKTOB 3HEp-
roobMeHa. B cooTBeTCTBUM C MOTPEGHOCTSAMM Ye/I0OBEK B TeUEHUe
CYTOK TepsieT okKosio 1,5 n. BoAbl B Buge moyu, nopsagka 0,9 n
nyTeM ucnapeHna 4epes KOXY W nerknme m npumepHo 0,1 n c
Kanom. Takum o6pa3om, 06MeH BOAbl B OObIYHbIX YC/I0BUSIX He
npeBbiaeT 5% 0T Maccbl Tena B CYTKN.

BospacTHble 0C06eHHOCTM 06MEHa BeLLECTB W 3Hepruv

PebeHOK XXMBET, ABUraeTcs, 3aHUMaeTCcs (PU3MYECKUM U YM-
CTBEHHbIM TPY/JOM, N BCS €ro AesTeNbHOCTb COMPOBOXAaeTCcA 06-
MEHOM 3Heprun. MCTOYHMKOM 3HEPruMu OpraHu3ama, Kak yxe
YKa3blBa/I0Cb Bbllle, SBASKTCS NUTaTeflbHble BeLlecTBa — 6en-
KW, XWUPbl W YrAesofpl.

CyTo4Has noTpebHoCcTb 6enka Ha 1 Kr maccbl y getein ot 1,5
A0 5 net coctaender 3,0-3,5r,or6 840 10neTr- 25T, 01 1040 15
netr —1,5-2,0 r, y B3pocnbix — 1,5-1,8 r. Y fgeTeld, Kak nNpaBuno,
MMeeT MeCTO MOJIOXKUTENbHbIN a30TUCTbI basaHc.

MoTpebHOCTb OpraHusMa pebeHKa B XXMpe O04YeHb BbICOKA B rpya-
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Hom Bo3pacTe. K 4 rogam et MOTPe6HOCTb CHMXKAETCA U COCTaBNseT
3,5-4,0 1 Ha 1 Kr macchbl, B JOLUIKO/IbHOM W LUKO/IbHOM BO3pacTe B
paupnoHe pebeHKa A0MKHO 6bITb 2,0-2,5 rkupa Ha 1Kr Maccbl B CyTKW.

YrneBogpl SABNAOTCA 06513aTeflbHbIM KOMMOHEHTOM nuwm. B
[OLLKO/IbHOM W LUKO/IbHOM BO3pacTe KOJINYEeCTBO MOTPeb/IseMbIX
yrneBofoB, B 3aBUCMMOCTU OT MHAUBUAYa/IbHbIX OCOBEHHOCTEN,
[LO/HKHO cocTasnATb oT 8 0 15 r Ha 1 Kr mMaccbl B CYTKMW.

MoTpe6HOCTL feTel B BOe OTHOCUTE/IbHO Bbille, YeM Y B3pOC-
NbIX: TPEXMeCAYHOMY pebeHKy Tpebyetca 150-170 r Bogbl Ha 1
Kr maccbl, B 2 roga —95 r, B 12-13 net —45r. XoTHa OTHOCUTENb-
HOe KOJINYeCTBO BOAbl YMeHbLUAeTCs, ee abCoNMOTHOE Konunye-
CTBO BO3pacTaeT. Ecnv 4veTblpexnieTHeMy pebeHKY B CyTKU Tpeby-
eTca 950-1000 mn Bogbl, TO B 5 netr — 1500 m.

OpraHusm pebeHKa HyXAaeTCcsd B MUHepasibHbIX 3/IEMEHTax,
KOTOpble MoCTynatT C NULLEBLIMU NPOAYKTamu. oBbILLeHHas no-
TPebHOCTb B CONMAX KasbLmsa 1 pochopa NOKpPbIBaeTCA 3a CHET MO-
JIOKa M MOJIOYHbIX MPOAYKTOB. 3TU COMN NPUHUMAKOT yyacTue B
npoLieccax OKOCTEHEHUSA, 0CO6EHHO B MPUCYTCTBUN BuUTamuHa D.

OHepreTnyeckue 3atparbl opraHm3ma pebeHKa OTHOCUTESIbHO
Bbllle, YeM Yy B3pPOC/bIX, YTO OOBACHAETCA WHTEHCUBHO MpOTe-
KaloLlnmMKn npoueccaMmyn pocta. B nepBble AHU XU3HU OCHOBHOV
06MeH OTHOCUTE/IbHO BbICOKWIA, 3aTeM MOCTEMEeHHO CHUXaeTcs.
C BO3pacToM MNokKasaTe/ib OCHOBHOro o6MeHa Ha 1 Kr maccbl Tefia
YMEHbLUAETCSA, YTO BUAHO M3 Tabnuubl.

MpvBeLeHHble fJaHHble NPeLCTaBNAIT COO0N CpefHUe BeTMYMHDI
1 KONebnTcA B A0BO/LHO LWMPOKUX npegenax (A.A. MapkocsaH 1974).

O6LUMiIn pacxof, aHeprun y fAeTeid pasHbIX BO3pacToOB

Bo3spacTt O6LLee KOIMYECTBO KMUMOKasIopuii 3a 24
Yaca Ha 1 Kr macchbl

1-3 mec. 110-120
6-12 mec. 90-100

2-6 net 70-75

7-10 net 60-70

11-15 net 45-55
B3pocnble 35-40
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"MrveHa nuUTaHWA LUKO/IbHVKOB

MuTaHve geTel U NOAPOCTKOB A0/HKHO ObITb CTPOro persiaMeH-
TUpoBaHo. NS AeTeil Hambosee paunoHaIbHbIM CUUTAETCA YeTbl-
pexpas3oBoe NuTaHWe, NPVY KOTOPOM MeXAy npuemamn NuLnM Aon-
YXHO npoxoautb 3,5-4 yaca. B KONM4eCTBEHHOM OTHOLLEHWWN CYTOY-
HbIA pauVoH fO/HKEH pacnpefensaTbCs cneayowmm 06pasom: Ha 3aB-
Tpak —25% CYTOYHOW KaflopUMHOCTK, BTOPOI 3aBTpak — 10-15%,
06ea —40% w1 y>kuH —20-25% CyTOYHOM Ka/IOPUAHOCTU. Y KUHATb
[eTn Jo/mKHbI 3a 1,5-2 yaca Ao cHa. lNMpueM NULKM LO/IKEH MPOXo-
AVUTb B CTPOro onpefenieHHble 4acbl, TaK Kak, KakK nokasan W.I1.
MaBnoB, y AeTeil Ha 3TO BblpabaTbIBaeTCA YCNOBHbIA pediekc, U
BbIAENSAOTCA NULLEBapUTe/IbHbIE COKX. Bce 3To BecbMa 61aronpusT-
HO CKasblBaeTCA Ha paboTe MULLEBApPUTENBHOIO annapara U Ha 00-
LLIEM COCTOSIHMM 3[0p0Bbs pebeHKa. Ha Kaxablidi npuem NULY He-
o6xoamMmo OTBOAUTL AOCTATOYHO BPeMeHW, YTObbl AeTU e MULLY
He TOPONSACb, XOPOLUO MepexeBbiBas. JTO CMOCOOGCTBYET JiyyLlemy
ee yCBOEHWMIO. MecTo, rge roToBUTCS M NPUHUMAETCH NULLA, LOMXK-
HO cofepXXaTbCs B UAeanibHOM YncToTe. Bo BpeMsa npuvema nuim He
paspeLuaeTcs pasroBapvBaTb, YMTaTb KHUMU, FaseTbl.

Yyauipecsa fo/mKHbl co6n04aTb NpaBuia TMYHON TUTMEHbI Kak
OCHOBbI MPOMNAKTUKM 3apa3HbIX XXeNyAoYHO-KULWeYHbIX 3a60-
neBaHuin. Nepen eqon JONXKHbI MbITb PYKM 06513aTe/IbHO C MbI/IOM.
[JexXypHble 13 uncna y4eHNKOB JO/MKHbI CNeAUTb 3a YACTOTOM PYK,
nomeLLeHns 1 nocygbl. MPoAyKTbl NMUTaHWA, NOCTYNarKLWme B LLKO-
Ny N Jpyrve JeTcKue yupexxaeHuns, LO/MKHbI ObITb CBEXMMU U 06-
POKa4eCTBEHHbIMU, He cofepXXaTb 60/1e3HETBOPHbIX MUKPO6OB. Bce
NOCTYNUBLUME B CTOJIOBYH MPOAYKTbI 0683aTe/IbHO OCMaTpuBatoT-
CA CaHUTapHbIM BpayoM, M pesy/ibTaTbl 0CMOTpa PUKCUPYIOTCHA B
cneynanbHOM XypHane. Bpay v 3aBefytowmnii cknagom obssartesb-
HO 3HAKOMATCHA C COMPOBOAUTE/IbHbIMU LOKYMEHTaMu, U3 KOTO-
PbIX MOXXHO MOly4YNTb CBEAEHUS O MPOAyKTax: gaTe WX BbIMyCcKa,
YCNOBUSIX XpPaHeHUs, 0 CpoKax peanvsauumn. MNpu maneiiwem rnogo-
3peHUM Ha Hefob6pOKayeCTBEHHOCTb TOr0 WM WMHOr0O MpojyKTa
ero cnegyet OTAeNNTb OT OCTa/lbHbIX MPOAYKTOB W MOABEPrHYTb
[OMOSTHUTENBbHOMY /1abopaTopHOMY MUCC/eOBaHMIO, KOTOPOe Mpo-
BOAUTCA CAaHMTAPHO-3MUAEeMUONOrMHECKON cTaHumen. KynnHapHas
06paboTKa NPoBOANTCS MPU CTPOromM COG/HOJEHNUN CAHUTAPHO-TU-
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FMEHNYECKUX NMpPaBw/ ANs NpefoxXpaHeHns NpPoAyKTOB NUTaHUS OT
NX BO3MOXXHOI0 3arpsi3HEHMS U MOpUn.

Pa3zgada rotoBor MWLM NPOU3BOAUTCA HEME[J/IEHHO roc/e ee
npuroTossieHUs. MepBble 611042 B MOMEHT pasfayn A0/KHbI UMETb
Temnepatypy okosno +70°, BTOpble — He HWMKe +60°, X0NoAHble
6noga v BUHerpetbl —oT +10° o +15°. Ecnm vacTb nuwm He
byaeT peanv3oBaHa cpasy, TO nepef MOBTOPHOM pasfjadvent ee He-
06X0AMMO CHOBa MPOKMNATUTbL. [legaror, paboTaloWnii B LLIKO-
nax, OeTCKUX cagax, AO/HKEH OblTb 3HAKOM C CaHUTapPHO-Turue-
HUYECKUMU TpeboBaHMSAMU, MPeAbSBASEMbIMA K MPogyKTam Mnu-
TaHus, NMoMeLweHNnAM nuweb/IoKoB 1 nocy/e.

OCHOBHble KO/INYECTBEHHbIE (*)VI3I/IOJ'IOFVI‘-I€CKI/I€ nokKasaTenn
CMCTEMbl 0O6MeHa BeLLECTB U SHEPIrUn

YCBOSIEMOCTb CMELLAHHOW NULLN 82-90%

HopMma 6enka B nuTaHMK Npu nerkoi paéote 80-100 r/cyT.
Kanopnueckuii koapgumumeHT 1r 6esnka okono 17 k(4,1 kkan)
Kanopuueckuii KoadguuymeHT 1r xunpa 38 kx (9,3kkan)
Kanopuyeckuii koadhguumeHT 1r yrnesogos 17 kx/cyT (4,1 kkan)
AcKopbuHoBas KucnioTa 25-50 mr

ButamuH B Okono 1mr
HuKoTMHOBaA KucnoTa 50 mr

KapoTuH 1wmr

KOHTpO/bHbIe BOMpPOChI

1 TMoHATMe 0 cncTemMe 0OMEHA BELLIECTB U 3HEPTUN.

2. MNMpeBpaLleHne n NCcnosib3oBaHMe 3HEPrUN B OpraHmnsme ye-
NoBekKa.

3. Kakoe KONM4ecTBO 3Heprun obpasyeTcs npu cropaHum den-
Ka, >Xupa, yrnesogoB?

4. OCHOBHOIN 1 paboumnii 06MeH y YenoBeka B NMOKOe U Npwu
(hM3NYEeCKUX Harpyskax pasHOn MHTEHCUBHOCTMW.

5. XapaKTepucTmnka XMMNYeCcKon 1 (hn3n4ecKom TepMOperynaumm.

6. CyTouHasA NoTPebHOCTb YenoBeKa B 6enKax, Xupax, yrieBogax.

7. TwrneHa nNUTaHUA LWKO/IbHUKOB, CTYAEHTOB.
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'MABA VI .
OUN3NOJNTIOTNA XKNOAKOCTEN TEJNA U
BbIAE/TMTE/IbHOW CUCTEMBbI

Boga B opraHusme B3pOC/IOr0 YesioBeKa COCTaB/IAET OKO/O
60% Maccbl Tena, Y MY>XUMH MO0 CPpaBHEHUIO C XXeHUMHamMu ee
NPOLEHTHOE cofep>kaHue 60MbLle M3-3a MEHbLUEro Ko/mnyecTBa
xunpa. N3 obwero obbema Bogbl, NpuHMmaemoro 3a 100%, BHyT-
py KNeToK HaxoanTcsa 55%, BO BHEK/IETOYHOWN XUAKOCTU —45%.
MocnefHAA BKOYAET BOLY, COAEpXKalLylcs B nnasme KpOBU,
MEXK/IETOYHON >XXUAKOCTU, B KOCTAX W MJOTHOW COEAUHUTENb-
HOW TKaHW. YacTb BOAbl HAX0AMTCA B CMUHHOMO3IFOBON U BHYT-
pUrNasHom XWULKOCTAX, a TakXe B CeKpeTax, Bbliensembix
Kenesamy B MPOCBET XeNyAOYHO-KULWeEeYHOoro Tpakrta. O6uwas
KOHLIeHTpaumsa pacTBOPEHHbIX BeLECTB, OMpeaenstoLmnx oCMo-
NAPHOCTb XUAKOCTel (MNn ee OCMOTMYECKOE AaBfieHMe), npak-
TUYECKN OAMHAKOBa B K/IeTKax WU OKPYXXalLeh UX BHEK/eTou-
HOM >XNAKOCTU., OAHAKO 3TU XWUAKOCTU NPUHUMNNANBHO OT/IN-
yalTca Apyr OT Apyra rno KOHUeHTpauuu OTAe/IbHbIX MOHOB,
YTO MMEeEeT WUCKIKUYUTENbHO 60/blIOe 3HayeHUe. Tak, BO BHe-
KNEeTOUYHbIX XWUAKOCTAX B Hanmb0/bLIe KOHLUEHTpauum copep-
XKaTCA MOHbl HaTpuA, X/10pa, KanbLUuda, BHYTPU KNETOK — Ka-
nuAa, marHus, dgochatoB M opraHMYecKUX KuUcNoT. B nnasme
KPOBM 4acTb MOHOB CBs3aHa ¢ 6esnikamu, 4vacTb cBobogHa. Bo
BHEK/IETOUYHOWM XMAKOCTU cofep)aHue 6enka masno, MnosTomy B
Hell HMKe KOHLEHTpauusa WMOHOB, CBA3aHHbIX C benkamn (Cazt
Mg2+). BHyTpM KNeToK KanbLWii CBSI3aH, OH HaxoauTCcsl B 3HAOM-
nasmaTu4ecKon ceTu M MUTOXOHAPUAX. Kanbuuii urpaet Bax-
Helwy posib B Perynaymm yHKUUN KNETKAN.

Mopnep>xaHMe pPaBHOBECHOIO COCTOAHWUA >XXUAKOCTel opra-
HM3Ma MO3BOHOYHbLIX OCYLUECTBNAETCA CreuuasibHbIMU OpraHa-
MW — novykamu. MOYKU MO3BOHOYHbLIX MOCTPOEHbI MO eAVHOMY
NPUHUMNY: CTPYKTYpPbl, NPUCNOCO6/MEHHbIE 4N1A npouecca ynbT-
paunbTpauumn, coeguMHeHbl C CUCTEMOM KaHanbLeB, KOTOpble
obecrieymBaroT peabcopObLUMO 60NbLUINHCTBA KOMMOHEHTOB NPO-
(hnbTPOBaBLUENCH XULKOCTU N CEKPELMIO psifa BeLLeCTB B MOYY.
HepoH B nNouke y npefctaBuTenien Bcex MO3BOHOYHbIX 06blYy-
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Ta6bnuua VII. 1.
O6beM >KMAKOCTHbIX (Pa3 Tena y B3pOCNOro yenoseka (B %
0T Maccbl Tena)

XXnNAKOCTHbIE (hasbl Tena My>XUunHbI XKeHLWHbI
O6LLee cogepXaHue Boabl 60,6 50,2
BHYTpUKIETOUHAA XNLKOCTb 33,0 27,5
BHekeTouHas X1aKoCTb:

- MEeXKJ/IETOUHAsA KUAKOCTb 27,0 22,5

- B n/1asme KpoBu 12,0 10,0

- B NIOTHOW COEAVHUTENBHOW TKaHU 4,5 3,7

- B KOCTAX 4,5 3,7
XKnaKocTb Xenygo4yHo-KULLEYHOI0 TPaKTa,
CMNHHOMO3roBasi, BHyTpUriasHasa 15 13

HO HauyMHaeTca C Manbnurmena Tenbua. OT NMNOAOCTU KNy6ouKa
OTXOAWUT LUEEeYHbIA CermMeHT, 00pasyloLWmnii BHELHIOK 4acTb
6ayMeHOBOW Karcy/bl, NEPEXOAUT B MPOKCUMAasbHbIA CErMeHT
HehpoHa. OTANYUNTENBHON OCOBEHHOCTLID €ro KJ/eTOK SBAS-
IOTCA MHOTFOYUC/NIEHHbIE MWKPOBOPCUHKMK, ob6pasylouime Lie-
TOYHYHO Kalrimy. 3a HUM cnefyeT NPOMEXYTOYHbIA 0TAeN —TOH-
KWin oTgen netnn FeHne. 3TO KOHeYHas 4acTb He)poHa, KOTO-
pasi coefMHSAETCA C CUCTEMOI cobmpaTenibHbIX TPY6OK. B paboTe
NOYKN GO/SbLUYI0 PO/iIb UrPaeT KPOBOTOK.

Y 4esioBeKa KpPOBOTOK B nepecyete Ha 100 r TkaHW cocTaB-
naeT ana nodkn — 430 MA/MWUH., NSl KOPOHApPHOW CcUCTeMbl
cepaua —66, ronoBHoro mosra —53 M/I/MUH. VIHbIMK cnoBamu,
MOYKM YesioBEKa, Macca KOTOpbIX cocTasB/ideT 0Kono 0,5% macchbl
Tena, B YCNoBuSAX MOKoA nonay4varwT 25% KpoBM, BblOpacbiBae-
MOW NEBbIM XXenyAouKoM, K pacxoaytoT Ao 10% notpebasemoro
opraHmsMom Kucnopoga. Tak Kak KiyboukoBasi (huibTpaums ocy-
LEeCTBNAETCA M3 apTepuanbHOM KPOBW, BoO3pacTaHMe o6bema
(bMNbTpauun 3aBUCUT OT YBE/IMYEHUS KPOBOCHA6XeHMs noyek. B
LesioM, MOYKM UrpaloT BadKHENLY ponb B MOAAEPXaHUW Mo-
CTOSAHCTBA OCHOBHbIX (PU3MKO-XUMUYECKNX KOHCTAHT KPOBW,
perynsaunmn ee obbema, apTepuanibHOro JaBfieHUs, cocTaBa opra-
HUYECKMX KOMMOHEHTOB. BbINOMHEHME NMOYKOW 3TUX PasHO0b6-
pasHbIX MYHKLUMA obecneymBaloT YeTbipe npolecca, fexaiine B
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OCHOBE ee AeATeNbHOCTU: ynbTpaduabTpauusa XuUAKoOCTM B MNO-
YeyHbIX KNybouKax; peabcopbumsa (obpaTHOe BcacbiBaHME) U3
KaHa/bLEB LEHHbIX AN1S OpraHm3mMa BewecTB; cekpeuus (no-
CTynfieHne M3 KPOBW OKOMIOKaHa/bLEBbIX Kanuaispos B Mpo-
CBET KaHa/bLd) psifa BELWEeCTB, Nog/exauimx yaaneHuo u3 opra-
HM3Ma; CMHTE3 HOBbIX BELLECTB, KOTOpPble M60 MOCTynawT B
KPOBb, 160 yganawTcs noukoi (puc. VII. 1).

Yyactue

B 06MeHe Perynaumna Perynauunsa Perynauus
6enKkos, 06MeHa Na+ CBepTbIBaHMA o6pa3oBaHus
nmMnNuaos 1 KpoBU 3puTPOLUTOB
yrneBofoB

3meHeHHble|

6enkun, | AnbpocTepoH
nentugHsie ?
ropmonsl |
AHIMOTEH3UM
NAHPKUcCHOrK, PeruH
>KNHa3d

ButamuH n3

WNHrnéutop n

3puTpONo3a3a
Perynaums
MNOHHOro
__________ *
( OH A coctaBa KpoBWU
/ K* CaH.Mg2t, C1 /'Ics.i
Na*. H-0 O
Q MouesunHa —
Perynauuns BbiBegeHune Perynauuna
Perynauus KWCNOTHO- KOHEYHbIX Perynsauus OCMOTMYECKOW
apTepuasibHOro OCHOBHOrO npoayKToB o6bema KpoBu KOHLIeHTpaLuu
AaBneHus COCTOAHNA a30TUCTOro KpoBun

Kpoau obmeHa

Puc. VII. 1L ®yHKUMM NOYKN y MiekonuTarowmx (0603HayeHbl B KBaj-
paTax):

1 —neyeHb; 2 —apTepuss; 3 — HAAMNOYEYHUK; 4 — KOCTHbIU
MO3r; 5 —MOYETOYHUK, 6 —KULLEYHUK.
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Moyuka mMieKonNUTarLWMX CTPYKTYPHO COCTOUT U3 ABYX C/IOEB:,
BHELWIHEro — KOPKOBOr0 W fieXalero nog HUM MO3roBOro
CNOSA, Cofep)allero Hapy>XHYK W BHYTPEHHIOK 4YacTb. PYHKLU-
OHa/IbHOW eAUHULEN MOYKKN SABMSiETCA He(pOoH, B MOYKe Yy Ye-
NI0BEKA WX HacUUTbIBaeTcs 0Kos10 1MmaH. Kaxkabli He()pOH Ha-
YyMHaeTca C ABYCTeHHOM kKancynbl LUymnaHckoro-BaymeHa,
BHYTPM KOTOPOM HaxoAMTCA KAyb6o4veK KanunnsapoB. BHeLwHWi
NNCTOK Kancynbl LymnaHckoro-baymeHa nepexoguT B Mpo-
KCUMasibHbIA CerMeHT He(poHa, COCTOAWMA U3 U3BUTON U
npsMoli 4vacTeir. B cocTaB HedhpoHa BXOASAT TO/ICTasd BOCXOASLLAS
BeTBb NeTnn [eHne, AUCTa/IbHbIA WU3BUTON KaHasel U CBA3YH0-
WM KaHanewy, KOTOpPbIA coefuHeH C cobupaTenbHO TPYOKOMN.
DYHKUMA KaXKLOro M3 MNepeyncneHHbIX OTAeN10B HepoHa pas-
NM4YHa. B noyke 4esioBeka W MIEKOMUTAKOLWMX CYLLECTBYET He-
CKOJ/IbKO TUMNOB He(hPOHOB, OT/IMYAKLLUXCA MO PAaCcMO/IOKEeHUIO
K/ly604KoB. HedpoHbl pasHbIX TUMOB pPa3NyarTca Mo AJ/IMHE U
CTPYKTYype neTnu [eHne v No y4yacTUo B NpoLecce 0CMOTUYeC-
KOro KOHLEHTpMpoBaHMUs Mo4yn. MomuMmo ydactuss B moyeobpa-
30BaHMK, MOYKa WUrpaeT BadKHYK pPOJib B Ka4yeCcTBe WMHKPETOp-
HOro opraHa, B KOTOpPOM o06pasyetca psg PU3MONOTMYEcKN ak-
TUBHbIX BeLLeCTB, B 4YaCTHOCTWU, PeHWH, obpasyllwnincsa B
IOKCTaroMepynsspHOM annapaTe, pacnonarawuwemMmcs B obnac-
TN apTepuasibHbIX COCYA0B Kybodka. MouyeobpasoBaHue TeCHO
CBSA3aHO C KPOBOCHAaGXXEHNEM MOYKMW. YCTaAHOBJ/IEHO, YTO B 1 MUH.
yepes cocybl 06enx MOYeK y YenoBeKa NpoxoamT okono 1200 mn
KpoBW, T.e. 0Kono 20-25% KpoBW, BblOpacbiBaeMoii cepjLemM B
aopty. Yepes cocyfbl Kopbl Novky npotekaet 91-93% KpoBwu, no-
CTyrnatoLlen B MOYKY, OCTa/IbHOE €e KOMMYEeCTBO CHabaeT MO3-
roBoe BeLeCTBO MOYKU. KpOBOTOK B KOpe MOYKU B HOPMe CO-
cTaBngeT 4-5 MA/r TKaHW. ApTepuu MOYKU OTXOZAT OT BproLu-
HOro oTZena aopTbl, YTO 00YCNOBMMBAET BbICOKOE [aB/ieHNe B KIy-
60uKe, cofep)KallemM pasBeTBIEHHYH KanuinspHyr ceTb. KpoBb
0T KNyb6o4yka OTTeKaeT MO BbIHOCALLEN apTepuosne, KoTopas
BHOBb pacrnafaetc Ha Kanwinispbl BOKPYr MPOKCUMasIbHbIX Y
AUCTaNbHbIX KaHaslbLeB, M, B KOHEYHOM CYeTe, MO BeHaM MoY-
KN KPOBb MOCTYNAeT B HVKHIOK MONYH BEHY.

O6pas3oBaHMe MOYM B MOYKe HayMHaeTcsA € ynbTpaduibTpa-
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U1K NNasmMbl KPOBY B MOYEUHbIX Ky6ouKax. XKXMAKOCTb NPOXoauT
yepe3 K/yO0UKOBbIN (PUABTP U3 MpocBeTa KPOBEHOCHbIX Ka-
NUNNAPOB B MOJIOCTb Kancynbl Kybouka. Punbtpyrowas mem6-
paHa COCTOUT U3 TPex C/I0eB: 3HAOTENNA Kanunnspos, 6a3asibHOM
MembpaHbl U BHYTPEHHEero nucTka Kancynbl LLymnsiHckoro-ba-
yMeHa, KoTopas obpas3oBaHa anuTeNnasibHbIMU K/eTKaMWn-nogo-
yntamm. OHM UMeKT 0YeHb TOHKUE nepudepunyeckmne yyacTku, B
MPOCBeT cocyfa BbICTYNAaeT NNLb 061aCTb KNETKWU, TAe HaxoauT-
CA A4P0. SHAOTEININ KannNNSPoB OrpaHNYmMBaeT NPOX0oXaeHne Ye-
pe3 Ky604KOBbIA PUNLTP (HOPMEHHbIX 3/1IEMEHTOB U 6eN1KOB, HO
CcB0O60OAHO NpPONYyCKaeT HU3KOMOJIEKY/SAPHbIE BELLECTBa, pPacTBO-
peHHble B niasme Kposu. Cregyrowmnii 6apbep rnomMepynsipHoro
dunnbTpa — 6asasibHass MembpaHa, orpaHuyMBaroLLas MPOX0XAae-
HMe MoneKyn pasMmepom 3,4 HM. [MocnegHUM 6apbepomM Ha nyTu
(OUNbTPYEMbIX BELLECTB CAyXaT nogouuTbl. OHW OrpaHM4vunBa-
IOT NPOXOXKAeHWE anbOyMUHOB U LPYrUX MOEKYN C 60/bLUOWA
MOIEKYNAPHOA Maccoi. OTUM COXpaHATCA 6eNKN B KPOBU U
obpasoBaHMe MpakTuyeckn 6e36e/1KOBOM nepBUYHOM Moumn. Oc-
HOBHasA cuna, obecneymBaroLLas BO3MOXHOCTb Y/bTpaduibTpa-
UMM B NOYEYHbIX Kyb6ouKax, onpeaensieTcs pasHOCTbIO Mexay
rMApPOCTaTUYeCKUM [JaBfIeHMEM KPOBW B Kanwiispax Kaybouka
N NMPOTUBOAENCTBYOLWNMU eMy (PaKTOpaMn —OHKOTUYECKUM [aB-
NeHneMm 6enKOoB MiasMbl KPOBM M rMAPOCTaTUYECKUM JaB/ieHU-
eM XNAKOCTU B Kaneyse Kaybouka. B nouke y yenoBeka 13 Kax-
foro 1 nutpa nnasmbl KpoBwu obpasyetcs 190- 200 mn ynbTpa-
(unbTpata. 3Ta Be/IMUYMHA Nony4ymna HasBaHWe (PUIbTPaLnoH-
HOlM dpakuum, OHa NpeAcTaBNseT co60iM A0N0 GunbTapyemon
XNAKOCTN N3 00Lero obbema niasMbl KpOBU, MPUTEKAIOLLEN
K MoyeyHbIM Kiy6oukam. Ocob6oe 3HayeHue gna ynbTpapunbT-
paumMn MMeeT CBA3blBaHME C 6e/ikaMu [BYXBa/IEeHTHbIX KaTWMOHOB,
0K0/0 40% wnoHoB Ca2+ un 25% mMoHoB Ma2+ 0 T 06LLero ux coaep-
XaHusa B nnasmMe. 3TU CoM CBOGOAHO NMPOXOAAT Yepe3 rnome-
PYyAsipHbIA MAbTP. PacuyeT CKOPOCTM Ky60UKOBOR (hmnbTpaummn
NPon3BOAAT pasHbIMKU MeTogamMu. B ydebHMKax no (ur3nono-
N YenoBeKa MOXHO BCTPETUTb WHY/IMHOBBLIA MeTOoA, NMPUHLMUN
KOTOPOro 3aK/l04aeTcs B TOM, YTO BBeAEHHbIN B KPOBb 3TOT rpe-
napaTt cBo60OAHO pacTBOpsieTCs B BOLe U (DU/IbTPYETCA B Moueu-
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HbIX Ky60UKax B TOWM Xe KOHUeHTpauumn. B noyeyHbIX KaHasbLax
ero KoJIM4eCcTBO He MEHSIeTCH, OH He BCAacbIBaeTCs B KPOBb U He
[06aBNSAETCA K/eTKaMM KaHaslbLEB M3 KPOBU B MEPBUYHYKO MOYY.
OnpefenvB KONYeCTBO 3TOr0 BELLECTBA, BbIE/IEHHOr0 MOYKOW
B €AUHMLY BPEMEHM, MOXXHO paccuyMTaTb, KaKo 00bEM KpoO-
BW 0YMUCTUACA OT AaHHOro BeuiectBa. O6beEM K/y60UKOBOWA
(hunbTpauMm paccyMTbIBaeTCA MO KOMYecTBY NPOUIbTPOBaB-
LIerocs 3a O4HY MWHYTY WHY/IMHA, PaBHOro Mpou3BefeHUt0 CKO-
poCTN KNy604YKOBOW (hunbTpauMm Ha KOHLUeHTpauuio B rnnas-
Me KpoBu. KonmuyecTBO MHY/INHA, BbILENAEMOro C MOYOW, paBHO
NPOU3BELEHNIO KOHLEHTPaUUM MHYy/IMHa B MOYe Ha 00beM Bbl-
aensieMon mo4vn. VIHyNuH He peabcopbupyeTcsa U He CeKpeTupy-
eTCs, a TO/IbKO (hUNbTpyeTCs.

O6bIYHO 06bEM BbIAeNAEMO MOYM paccYMUTbIBAKOT Ha Mo-
BEPXHOCTb Tefla WM ero Maccy. Y 4esioBeka BeM4YMHY 06bema
KNy604YKOBON (hMAbTpaUMn OTHOCAT K CTaHAApTHON MOBEPXHOC-
TN Tena 4enoBeka maccoil okono 70 kr — 1,73 M2 B Hopme Yy
MYXUUH B 00eMX Moykax K/yboukoBas (MUbTpauus COCTaBsAET
125 MN/MWUH, Yy XeHLWMH 3Ta BenymHa pasHa 110 ma/muH. Che-
OYIOLWMM BeCbMa BaXKHbIM MPOLECCOM CUMTAETCH  KaHaslbLieBas
peabcopbumnsa. N3BecTHO, UTO B MOYKax YenoBeka 3a 1 CcyTKu
obpasyetcsa okono 180 n ynbTpaduibTpata, 06beM BblfeNeHHON
Moun cocTtaBndetr ot 1 o 1,5 NUTpPoB, oCTasibHasA XWAKOCTb
peabcopbupyeTca B NoYeYHbIX KaHasbLax. B npocBeT noyeyHo-
ro KaHasibLa rnoctynatT BCe pPacTBOPEHHbIE B MNiasme KpoBM HU3-
KOMOJIEKY/ISIPHbIE BELLEeCTBa, a TakXe O4YeHb HebosblLLoe KOMu-
YecTBO 6e/1KOB. M03TOMY OCHOBHOE Ha3HadeHue CUCTeMbl, 06ec-
nevmBaroLleli 06paTHOe BcacbiBaHWe B KaHa/lbLax, COCTOUT B TOM,
4YTOObl BEPHYTb B KPOBb BCE XXM3HEHHO Ba)XKHble BELLECTBA B He-
06X0AMMbIX KOINYECTBAX, U 3KCKPETMPOBATb KOHEUYHble NPOAYKTbI
06MeHa BeLEeCTB, TOKCUYECKME U YYXKEPOLHble COefUHEHUA WU
(hM3N0N0TMYECKN LIEHHble Bew,ecTBa, €C/IM OHU MMEKTCA B
n36bITKe. Pa3nnyHble OTAeNbl MOYEYHbIX KaHa/lbLeB OT/IM4ya-
I0TCA MO CNOCO6HOCTM BcacbiBaTb BeLLECTBa U3 NpocBeTa He-
hpoHa. AHaNM3NPysa XXUAKOCTb W3 OTAe/bHbIX 4YacTeir Hedhpo-
Ha, yfjanocb YyCTaHOBUTb (PYHKLUWOHA/NbHOE 3Ha4dYeHWe N 0Co-
6eHHOCTK paboTbl BCeX OTAENOB KaHa/bLeB MOYKK. B npokcu-
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Ma/IbHOM cerMeHTe HelpoHa M3 yAbTpauabTpaTa B 006bIYHbIX
YCMOBUSIX MOSTHOCTbIO peabcopbupyeTcs [/10K03a, aMUHOKWUCIO-
Tbl, BUTaMUHbI, HEOO/bLLUOE KO/IMYECTBO 6esika, MenTufibl, NOHbI
Na+, K+ CaZ'| MgZl moyeBMHa, BOja W MHOruMe ppyrmue Be-
wectBa. B nocnegyouwmx otgenax HeppoHa opraHuMyeckue Be-
LLlecTBa He BCacblBaAKOTCA, B HUX peabCcopOmpytoTCs TO/IbKO UOHbI
n Bofa. B nMpoKcMMasibHOM CermMeHTe HedhpoHa y MJeKonuTaro-
WMx BcacbiBaeTcss 0KoMo 60-70% npodmNbTPOBaBLUMXCA WMOHOB
Na+ n CI, 6onee 20% HCO03 1 apyrux BeLLEeCTB, 051 KOTO-
pPbIX He TaK BefvMKa B 006Lle KOHLEeHTpauunm BelecTs, pa-
CTBOPEHHbIX B rMjasMe KpoBu. B 3aTom oTgene Bcnef 3a Bcachl-
BaeMbIMM BelLlecTBaMM BcacblBaeTcs Boja 6narogapsi BbICOKOM
OCMOTMYECKO MPOHULAEeMOCTU 3TOro oTgena HegpoHa. KneTku
ANUTENINA MOYeYHbIX KaHa/bLeB, B OAHOM Cnyyae obpalleHHble
B MPOCBET KaHa/bLa, Ha3bIBalOTCA anukajabHbIMU.

Y nnasmatunyeckux MembpaH 60KOBbIX 4YacTeh W OCHOBa-
HUA KJ/IeTKW, HasblBaemMblX 6a3onaTepasibHbIMU, CBOWCTBA BO
MHOTMX OTHOLUEHUAX OTNMYHBI OT MepBbiX. B 6a3zonarepabHbIX
MembpaHax cogepxutca Na, K-ATd-aza, a Takke Ca-ATd-
asa, NepeHOCHYUKN HEKOTOPbIX OpraHNYecKnx BeLecTs. ITO CO-
3[aeT yCcnoBuA [/19 BCACblBaHUA OpPraHMYecKuUX N HeopraHu4ec-
KUX BELLLECTB U3 K/ETKU B MEXK/ETOUHYI >XXWUAKOCTb U, B KO-
HEYHOM CcuYeTe, B COCyAuUCTOe pycno. Hannume B anekasbHOM
MeMbpaHe HaTpueBbIX KaHasbLeB, a B 6a3onarepasibHbIX MeM-
6paHax HaTpueBbIX HACOCOB 06ecneymBaeT BO3MOXXHOCTb Harnpas-
NIEHHOro notoka WoHoB Na+ 13 npocseTa B K/ETKY KaHanbLa,
a N3 KIeTKU (C MoMoLbl Hacoca) — B MeXK/IeTOYHOe Mpo-
CTpaHCcTBO. TakMm 06pa3oM, KeTkKa (PyHKUMOHa/IbHO SAB/SeTCA
acCUMETPUYHOI, obecrneumBasi MOTOK BELIECTB M3 MPOCBETA Ka-
HanbLa B KpoBb. M3 nniasmbl KPOBW B KaHasibLbl MOYEK MOCTY-
naet 990 mMonb/n rNwOKo3bl B CYTKWU, a peabcopbupyeTtca
0K0/10 989,8 MMonb/n, T.e. MOYa OKa3blBaeTCS MPaKTUYECKN CBO-
60f4HOM OT rnKo3bl. MpU NOBLILLEHUN COAEPXKAHUA THOKO3bl B
nnasMme Kposu ¢ 5 go 10 MMonb/n, oHa NOABMASETCA B MOYe, 4TO
06yC/10B/IEHO HELOCTATOYHOCTBI KO/IMYEeCTBa MNepeHOCHUKOB [/1t0-
Ko3bl. Korga oHM MNOSIHOCTbIO HacbIWAKTCA F/HOKO301, LOCTU-
raeTcsa MakcuMasibHasa peabcopbumnsi, a M3bbITOK IHOKO3bl Hauu-
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HaeT 9KCKPeTUPOBaTbCA C MOYON. DHEPreTUYECKUM UCTOYHUKOM
0NA nepeHoca rI0KO3bl Yepe3 anuKasibHYt MeMOpaHy CIy>XWUT
MeHblUasA KOHUeHTpauma Na+ B uuTonnasme KAeTKW, ypanse-
Moro ¢ nomoulbto Na, K-ATd-a3bl, N0OKasM30BaHHON Ha ba-
3a/lbHOlM nnasMaTuyeckom MembpaHe KNeTKW. Takoi nepeHoc
nosly4ynn HasBaHue BTOPUYHO-aKTUBHOIO TpaHcnopTa, Korga
NnepeHOC BeLLeCTB, NPU UX BcacbiBaHUW M3 NMPOCBETA KaHab-
LUeB B KPOBb, MPOUCXOLUT MPOTUB 3NIEKTPOXMMUYECKOTrO rpa-
OVEHTa 3a CYeT 3Heprumn KNetoyHoro metabonusma. Hambonee
APKUM NPUMEPOM ABNSETCS TpaHCNopT MoHOB Na+ KOTopblii oCcy-
LECTBASAETCA Npn ydacTun hepmeHToB Na, K-ATd-a3bl, pacxo-
aywoulein sHepruio AT®d. Nocne 0cBO6OXAEHMNSA OT CBA3M C nepe-
HOCYMKOM T[/110K03a MocTynaeT B UWUTONMa3My, AOCTUraet 6a-
3a/1bHOM Myia3MaTMyecKo MembpaHbl U rMepemMeLLaeTca yepes Hee
C NOMOLLbIO MexaHM3Ma o06sieryeHHon guddysnn. Kpome rnto-
KO3bl B MPOCBET He(hpoHa C yNbTpaduibTpaToM MOoCTynawT He-
3NEKTPONUTBLI U 3NeKTPonuTbl. MepeHoc 6enka obecneynBaeTcs
TaK HasblBaeMbIM CrocobomM nuHoumTo3a. Monekynbl Npohusib-
TpoBaBLLerocsi 6enKa abcopouvpyroTCcs Ha MOBEPXHOCTHOM MeMO6-
paHe KNeTKW, MembpaHa BMAYMBaeTCA BHYTPb K/IETKM C 06paso-
BaHMEM MWUHOLMTO3HOM BaKyosW.

OTa BaKyo/b [BUXETCA B CTOPOHY 6a3asibHOM 4YacTu KIeTKMU,
B OKOJ1I0AIepHOI 06/1acTu, rge SIOKasM3oBaH NaacTUYeCKUn KOM-
nnekc (annapat onbmku), oHa MOXET C/MBaTbCA C NM30cOMa-
MW, B KOTOPbIX BbICOKA aKTMBHOCTb psga gepmeHTOB. B nnso-
comMax 3axBayeHHble 6e/IKN B pe3ynbTare (hepMeHTaTUBHOIO rmj-
ponu3a pacLLensIsTca L0 aMUHOKUCIOT U yAanslTcAa B KPOBb
yepe3 OasasibHYK MasmMaTuyveckyto membpaHy. HefaBHO 6biv
NofslyYyeHbl fAaHHble, YTO B MOYEYHbIX KaHa/bLax MOryT peab-
copbupoBaTbCcA AMNenTUAbl U TPUNENTUAbI B HEM3MEHEHHOM BUJE.
MenTuAHble TOPMOHbI, (UNLTPYEMble B MOYeYUHbIX K/y604-
Kax, 4aCTM4YHO TUAPOSIN3YIOTCA M BO3BpaLLaldTCad B KPOBb B
BUAEe aMMUHOKWMC/OT, a YaCTUYHO 3KCKPETUPYKTCA C MOYON.
BbigeneHne ¢ Mo4Yoi cnabblX KUCIOT M OCHOBaHWIA 3aBUCUT OT UX
ynbTpagunbTpaunm B Knyboukax, peabcopbunm mn cekpeuun B
NPOKCUMa/IbHbIX KaHa/buax. MHoruve cnabble KUcnoTbl ¢ 60/1b-
LLIOM CKOPOCTbK 3KCKPETUPYIOTCA CO LLESIOYHOM MOYOoM, a cna-
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Oble OCHOBaHWA, HaNpPoTWB, C KUcnon. BcacbiBaHWe NpounbT-
poBaBLUMXCS B Kny6oukax nmoHoB Na+, Cl' m HCO03 TpebyeT Hau-
60/bLUNX 3Hepro3aTpaT B K/ETKax He)poHa. TpaHCnopT Hartpus
ABNAKTCA MNEPBUYHO-AKTUBHbLIM, T.e. UMEHHO Ha ero repeHoc
pacxofyeTcs 3Heprus KnetoyHoro obmeHa. Begylyto ponb B 3TOM
npouecce urpaet Na, K-AT®d-az3a.

rnuumH,
nponun,
anaHnH

rnokosa
Benok

NnauH,
apruHuH,
OpHUTUH
Ca2*
ButamuHbl

cr
NeiiyunH,
MAVH,
naoneiunH

S0 J

Puc. VIIL.2. MecTo peabcopbumm 1 CeKpeuun BeLLecTB B pasninu-
HbIX YacTsX MOYEYHOro KaHasbla.
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B npokcnmanbHOM KaHasibLe Yy MIeKonuTarowmx peabcopompy-
€TCs1 OKONO 2/3 npom/ibTpoBaBLLErocst HaTpus. ObpaTHOe BcacblBa-
Hve Na+ B 3TOM KaHasibLie MPOUCXOAUT MPOTUB HebOosbLLIOro rpa-
ONEeHTa, a ero KOHLUEHTpauus B KaHa/lbLEBOM XWMAKOCTU OCTaeTcs
TaKoW Xe, KaK 1 B N/la3Me KpPoBu. B MpoKcMMasibHOM KaHasblle peab-
CopbupyroTCA BCe OCTa/lbHble MOHbI. 3-3a BbICOKOW NMPOHULLaeMO-
CTW CTEHOK 3TOro KaHasibLa 4718 BOAbl XMUAKOCTb B MPOCBeTe He-
(hpoHa OCTaeTCs W300CMOTMYHOIM nnasmMe KpoBWu. Peabcopbuus Ha-
Tpusa perynupyetca afdepeHTHbIMU HEPBHLIMW BOSIOKHAMW, MOA-
XOLALWMMN K NOYKE, N HEKOTOPbIMU rOpMOHaMn. BusonpeccuH ycu-
JIMBaET BCacblBaHWe HaTpUSA B K/IETKaxX TO/ICTOr0 BOCXOASALLEro OTAena
netnn exne. Jpyrum cTUMYIATOPOM peabcopbumnmn HaTpus sSBNseTcA
abJ0CTEPOH, KOTOPbI YBEIMUMBAET TPAHCMOPT HaTPUS B KIETKax
ONCTTbHBIX MOYEYHbIX KaHa/lbLEeB. Y MeHbLUeHNe peabcopbumn Ha-
TpUA JOCTUraeTcs MNoj BAUSHMEM TakK Has3bIBaEMOro HaTpUAypeTu-
YeCKOro ropmoHa, BblpaboTKa KOTOPOro BO3pacTaeT Mpu yBesmye-
HUN 06bemMa UMPKYIUPYIOLLEA KPOBW, MOBbILLIEHUN 06bemMa BHe-
K/IETOYHOW >KMAKOCTU B OopraHvame. MexaHU3M Takoro [AeicTBuSA
ropmMoHa 06yC/10B/IeH HECKO/IbKMMM (haKTopamn: OAUH U3 HUX Bbl-
JensieTca B NpeLcepann, Apyroi B runotasiaMmmyeckor obnactu; psag
HaTPUNYpPeTUYECKUX BELLECTB Bblde/IeH N3 HEKOTOPbIX APYruX opra-
HOB. B HacTosiLee Bpemsi 3HaUYeHMe KaxXoro M3 HUX B peasibHbIX
npoueccax peryisauun obmeHa HaTpus ewle He SCHO.

HayanbHble 0TAenbl HepoHa HenNnpoHuULaembl AnA
HeaneKTpoNMToB N MoHoB Cl% nocnefytolne 4acTu NPoKcMasib-
HOro KaHasbua 06M1a4al0T BbICOKOW MPOHMLIAEMOCTbIO A/11 NOHOB
CTI. B noyeyHbIX KaHabLax peabcopbupyloTcs Kaslni, Kanbuui,
MarHuii, gocdatbl, cynbgaTbl, MUKPO3NeMeHTbI. MoYKn ABAAKOTCA
BaXXHeMLWNM ahPeKTOpPHbIM OpraHoM B cUCTeMe romeoctasa. Pe-
rynaunio peabcopbunm mMoHoB Ca2t ocyLlecTBAAeT psAfg ropmo-
HOB. pV YMeHbLUEHUN  KOHLEHTpauun  KaibUus B KPOBU
napaLLMToBUAHbIE XXe/e3bl BbIAENAT NapaTropMoH, KOTOPbIA cho-
cobcTBYyeT HOopmanusauum ypoBHA Caz+ B KPOBU 3a CUeT yBesn-
YeHUA ero peabcopbuUMM B MOYEUHbIX KaHasbLUax W MOBbILLUEHWUIO
peabcopbumn B KOCTU. Mpu runepkasbLemMum CTUMYNPYETCSA Bbl-
Je/leHne B KPOBb FOPMOHa LUMTOBUAHOM Xenesbl — TUPeoKaslb-
LUUATOHNHA, KOTOPbIA CHMXXKAET KOHLEHTPauuio Ka/ibUuUs B KpO-
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BV M CNOCOBGCTBYET YBE/IMYEHUIO €r0 3KCKPeuUmn rnovkon. B noykax
Takke (PYHKLMOHMPYET MeXaHU3M, KOTOPbIA HOCUT TEPMUH «3K-
cKpeuus». Tog HUM MOHMMAETCSA MPOLECC NnepeHoca BeLlecTsa Ye-
pes KMeTKU U3 KPOBW B MPOCBET KaHa/bLa B HEM3MEHHOM BUJE,
YTO YBE/INYMBAET CKOPOCTb 3KCKPeLunn BeLlecTBa MOYKON.

B nouke y MAeKonuTawLMX CEKPeTUPYIOTCA OpraHu4veckue
KNcNoTbl (NapaamuHorunnyposasa kuciota —IMAIlC, MoyeBasd Kuc-
NoTa), opraHn4yeckue OCHOBAHMA (XONIUMH, TyaHWAWH) WU Heopra-
HMYeCcKue BelllecTBa (Kanmin). B noukax o6pasytoTcsi HEKOTOPble Be-
LLeCTBa, BblAenseMble B MOYY, a Takke NnocTynarwlime B KpoBb. Ha-
npyvmep, TUMMNypoBas KWUCMI0Ta, CUHTE3UpyemMas B K/eTKax Ka-
Ha/bLeB U3 6EH30MHOM KUCNOTbI U rMMKOKONa. B KieTKax KaHaslb-
LeB Takke obpasyeTcss amMumak M MOCTynaeT NpenmyLlecTBEHHO B
Mouy. MoYKM ABNAKOTCA OCHOBHbLIM 3(P(EKTOPHbLIM OPraHoM CUCTe-
Mbl ocmoperynsaumm. OHu o6ecneyumnBaloT BblenieHne n3bbITKa BObl
B BUAE TMNOTOHMYECKOM MOYU UM IKOHOMSAT BOAY U 3KCKPETUPY-
0T B MOYy, TMMNepTOHUYECKYHO MO OTHOLUEHUIO K MnasmMe KpoBw,
npv 06e3BoOXnBaHUKN. Mpy M36bITOYHOM COAepXXaHuu BOAbl B opra-
HM3Me KOHUEHTPauua pacTBOPEHHbLIX B KPOBM OCMOTUYECKUN aK-
TUBHbIX BELLECTB CHMXXAETCA, U ee OCMOTUYECKOe [aBfieHue rnaja-
€T. 3TO YMEHbLUAET  aKTUBHOCTb  LEHTPa/IbHbIX OCMOpPELLENTOPOB,
pacnosioXKeHHbIX B 06/1aCTV CynpaonTUYeCKOoro agpa runotanamy-
ca, nepudepnyecknx OCMOPELIENTOPOB, WUMEKLLMXCA BO BHYTpPEH-
HUX opraHax. ¥MeHbLUeHNe aKTUBHOCTU OCMOpPeLenToOpoB CHUMXa-
eT cekpeuuto aHTuauypetTudeckoro ropmoHa (ALl v npusoant
K BO3pacTaHUO BblAeneHns BoAbl MO4YKoi. Mpu 06e3B0XMBaHUN
opraHusmMa, npu BBeAEHUN B COCYLUCTOE PYC/I0 rMnepTOHUYeCKOo-
ro pacteBopa X/IOpUCTOro HaTpusa B MnsasMe KpPoOBWU YBe/TMUUBAETCA
KOHLIEHTpaunsa 0CMOTMYECKN aKTUBHbLIX BeLLeCTB, BO30Yy>KaaroTcA
OCMOPpELLeNTOopbl, CTUMYIMPYIOTCSA HEMpOHbl CynpaonTUYecKOoro
aapa, ycmnmBaeTcsa cekpeuns AL, Bo3pacTaeT peabcopbumsa Boapl
B KaHaslbLax, YMEHbLUAETCHA MOYeOoTAe/IeHWe U BblienisieTca 0CMo-
TUYECKM KOHLEHTPUpOBaHHaa Moua.

MomMmMMO MHpOpMaLMM OT OCMOPELLENTOPOB W HaTpuope-
LLeNnToOpoB ypoBeHb cekpeuun ALl 3aBUCUT N OT aKTUBHOCTU BO-
NIIOMOpPeLENnTOPOB, pearnpyrowmx Ha U3mMeHeHWe obbemMa BHYT-
pPUCOCYANCTON N BHEKNETOUYHOM XNAKOCTU. Begyliee 3HayeHne B
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perynauun cekpeunun ALl MMelOT Te BOIIOMOpPeLEenTopbl, KOTO-
pble pearnpyroT Ha U3MEHEHME HaMNPSXKEHUSA COCYAUCTON CTEHKMW.
B nepByto o4epenb, 3TO peLlenTopbl JIEBOr0 NMpeacepans, UMnysnb-
Cbl OT KOTOpbIX NepepatoTcs B LIHC no adyghepeHTHbIM BOSIOKHAM
onyxpgatowero Hepsa. lNpu yBe/IMYEHUM KPOBEHAMOMHEHUNA ne-
BOr0o Mpefcepavs akTMBUPYHOTCA BOJIIOMOPELENnTOpbl N YrHeTa-
eTcda BblgeneHve AT, Tem cambiM YCUIMBAeTCA MOYeOoTAeNeHue.
B npeacepaun BbipabaTbiBaeTcsd FOPMOH, YBeMYMBaloOWMUi Bbl-
feneHne noHoB Na+ NOYKOW M NOAYyYMBLUMIA Ha3BaHWe aTpuasib-
Hbli HaTpuitypeTndeckMin nentuga. EwE ogHUM ¢hakTopom CTU-
MYNALUM BOSTIOMOPELLENTOPOB AB/AETCA U3MEHEHWE PacrosIOXKeH-
HOro Ha 3d)hepeHTHOI apTepuone obpa3oBaHWUs, TaK HasblBae-
MOr0 HKCTOI/IOMepy/IAPHOro annapaTa, BbI3bIBalOLEro YMeHb-
LeHMe ceKpeumn (epMeHTa peHWHa, 6narofapsi YemMy CHUKaeT-
cA o6pa3oBaHMe B KpPOBW CMeLMasibHOro BeLecTBa aHTMOTeH3n-
Ha-l1. Tocne oTwenneHnss OT Hero AByX aMWMHOKMUC/IOT obpasyeT-
CA aHruoTeH3nH-I, KOTOpbIA BbI3bIBAeT pAL 3PPeKToB U, B
TOM Yuc/e, CTUMY/INPYET CEKPeLUIo aslbfoCcTepoHa. 3TO NPUBOANT
K CHVXKEHUIO peabcopbumnm HaTpusa B KaHasbLax. AKTUBaLMSA BOJIHO-
MOPEry/IMPYIOLLIEr0 pedieKca CHMDKaeT CeKpeumio BasornpeccuHa,
TEM CaMbIM YMeHbLUaeT peabcopbumio BOAbI U MOBbILIAET ee Bbl-
AeneHne NoYKoin. Hapsagy ¢ aTMM MOYKM yyacTBYHOT B perynsumm
KNC/IOTHO-OCHOBHOI 0 paBHOBECUA, MYyTEM KWUCNOTOBbIAENTENb-
HOM (PyHKUMW WM MNyTeM MOBbILWEHUS KoHueHTpauun HCO03 B
njasMe KpoBW W, B KOHEYHOM MUTOre, Yyhep>xusalT pH Ha ypoBHe
7,36. lNMouka Takke 3KCKPermpyetr HeKOTopble KOHeuHble MPOAYK-
Tbl 06MeHa, KpeaTUHUH, YaCTUYHO MO4YeBUHY. B Moue oGHapyxe-
Hbl MPON3BOAHbIE TOPMOHOB KOPbl HAaAMOYeUYHWKOB, 3CTPareHsbl,
ALlN, KoTexonaMuHbl, pasnyHble BUTaAMUHbI, (DEepPMeHTblI U Ap.
LiBeT MoUM 3aBUCUT OT Be/IMUMHBI Aype3a U 3KCKPeLun nurmeH-
TOB, OH WN3MEHAETCA OT CBET/I0-)KeNTOro A0 opaH>keBoro. Peryns-
UM AeaATeNIbHOCTM MoYKu ocyulectsnsieTca LIHC npu ydactum ag-
(DepeHTHbIX HEPBHbLIX BOMIOKOH WAN 3HAOKPUHHBLIX Xenes. [op-
MOHbI UrPal0T BaXKHEWLLYK po/ib B U3MEHEHUU npoLecca Mo4eob-
pasoBaHus. CKOPOCTb MO4e06pa3oBaHNs MOXET U3MEHATBLCS YC/10B-
HO-pehNeKTOpPHbIM nyTem. [1OKasaHO, 4YTO MHOrOKpaTHOe BBe-
AeHne BOAbl B OpraHmsM cob6akm B COYeTaHUM C YC/IOBHbIM pas-
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JpaXuTenem Takxke NMPUBOAUIO K 00pa3oBaHM0 YC/I0BHOIMO ped-
NeKca, Npyv KOTOPOM YCW/IMBaIOCh MOYEOTAeNIeHMe.

ApeH3aprnyeckne BOJIOKHA, aKTUBMPYS afeHuNaTumkniasy c
obpaszoBaHMeM U—AM® B KneTkax KaHa/blEB, CTUMYMNPYIOT
TPaHCNOPT HaTpUA, XONIMH3IPTUYEeCKUE BOSIOKHA aKTUBUPYIOT pe-
abcopOLNIO FNHOKO3bl N CEKPELINIO OPraHMYeCcKMX KUC/oT.

Moua, ob6pasoBaBLUasACs B MOYKax, HaKanjMBaeTcsi B MOYEBOM
nysbipe U 3aTeM ypansetca u3 opraHmsMa. Mo mMepe NoOCTynieHus
MOUYM My3blpb PacTArMBaeTCH, HanpsH>KeHNWe CTEHOK OCTaeTcs MOCTo-
AHHLIM W [aBJieHNe BHYTPW He pacTeT, HO Korga o6beM Mo4un B
NosIOCTM MOYEBOr0 My3bIpsi JOCTUraeT KPUTUYECKOro 3Ha4veHus,
[aBfieHNe KPYTO HapacTaeT HanpskKeHwe ero rnagKoMblWeyHbIX
CTEHOK, BO3pacTaeT AaB/ieHne B MOSIOCTU My3bIps U NPOUCXOAUT
MoYencnyckKaHue. TOT aKT ABMSAETCA NPOU3BO/IbHbIM, YTO 06ec-
neymBaeT Nnepexos MO4YM MO MOYEUCNyCKaTe/IbHOMY KaHasly Ha-
pyXy. Perynaums npouecca, MOYeUCNyCKaHUA OCYLLEeCTBASAETCH
B HEPBHbIX LEHTPax pas/IM4yHOro ypoBHs. IMNy/sibCbl OT MO4YeBO-
ro nysblps MocTynarT No apgepeHTHbIM HepBaM B KPEeCTLOBbIe
OTAeNbl CAMHHOIO Mo3ra, rfge pacrnosaraetca pedeKTOPHbIN
LEeHTP MoyencnyckaHuns. OH KOHTPO/INPYETCHA BbICLUMMU OTAe-
nlaMn r0NI0BHOI0 MO3ra —TOpPMO3siLLMe BAIUAHUSA UCXOASAT U3 KOpbl
rON0OBHOIO MoO3ra WM cpefiHero mosra, Bo3byxpjawouime — u3 Ba-
pO/IMeBOro MocTa M 3afHero runotanamyca. MMnynbCbl OT 3TUX
obpas3oBaHUii NPUBOAAT K M3MEHEHUIO MbILLEYHON aKTUBHOCTH,
OTKPbITUIO LWEAKN MOYEBOro My3bIps M NPOUCXOAUT (ha3a ono-
POXXHEHMS MOYEeBOro Nysbips. Korga nysblpb 0NycToLWaeTcs, Mo4a
6onee He pasfpaxaeT MbILbl MOYEBOro MNy3bips, U CPUHKTP
3aKpblIBaeTCA.

Bo3pacTHble 0CO6EHHOCTU AeATENIbHOCTU MOYeK

Moukn feTelt MMEKT YeTKMe OT/IMYMA OT MOYEK B3POC/bIX.
Mpoueccbl 06paszoBaHMe MO4YM, NMPOTeKawLline B rMoyvke, Gopmu-
pyroTCA He OAHOBPEMEHHO: (huibTpaunsa B KIyboukax —K Hava-
Ny BTOPOro roja >MU3HW, CeKpeuus B KaHanbLax U obpaTHoe
BcacblBaHue (peabcopbumsa) — K NATOMY-LLIECTOMY MecsLlam
XN3HN. Co3peBaHue MOPMOSIOrMYECKNUX CTPYKTYP MOYKWU B OC-
HOBHOM 3aBepLuaeTca K 5-7 rogam.
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MoyKkM C BO3PacTOM MPOLO/HKAKT pacTu U pa3BMBaTbCs, HO
Hanbosiee MHTEHCUBHO 3TW MPOLECChI MPOTEKAOT Ha NEPBOM roay
XXU3HW, N B Nepuog nonosoro cospesaHusd, K 20 rogam. Y rogo-
BafbIX AeTeli 00bemM MOYeBOro Mysblpsi paBeH 200mn, y 10 net-
HUX—600mn, ay 12 neTHux— 1000mn. Y pgeTeli BCeX BO3PacToB
MOYeunCnycKaHme NPONCXOAUT yalle, YeM Yy B3POC/bIX, U MOYU Bbl-
[IleNSeTCs 0THOCUTEbHO 60/bLUEe. DTO 06CTOSATENLCTBO 06ycNaBAN-
BaeTCHd MHTEHCMBHOCTbKO BOAHOro 06MeHa WM MULLLEBOIO Pexu-
Ma, B KOTOPOM COAEPXMUTCA 60Mbllee KOMNYECTBO Yr/1eBOLOB U
BOAbl. HM3Kasa NioTHOCTb MOYM Y pacTylmx aeTel Konebnetca B
npegenax 1,010-1,025 r/cm3 B 15-16 NneT cTaHOBUTCA pPaBHOM
Be/INYMHAM, CBOMCTBEHHbIM MOYe B3pOC/ibIX. B TeueHne nepBoro
rofa XXvM3Hu Mo4encriyckaHne HenpousBosibHOe. B fasibHeneMm, no
Mepe CO3peBaHUs LEHTPa/IbHbIX HEPBHbLIX MeXaHU3MOB W B3poc/e-
HUSA, aKT MOYeUCMNyCKaHUA CTaHOBUTCH MPOM3BOJIbHBIM.

MoToBble Xene3bl NPeACTaBAT COO0M, TpydUaTble 06pa3oBaHNA
N pacnonaratioTcs B NOAKOXHOM KreTyaTke. KonmyecTBO MOTOBbIX
Xenes Konebnetcs B npegenax ot 2000000 go 3500000. dyHKLUMO-
Ha/lbHOe 3Ha4yeHWe MOTOBbIX >Kefle3 3aK/IYaeTcs B TOM, UYTO OHU
Yy4acTBYIOT B Y[a/leHUN U3 OpraHu3mMa KOHEYHbIX MPOJyKTOB 00-
MeHa BeLLEeCTB, CMOCOBCTBYIOT TepPMOpPErynsumm opraHnusmMa u umrpa-
IOT PO/ib B COXPAHEHUWU MOCTOAHCTBA OCMOTUYECKOrO AaB/ieHUs W
peakLmn KpoBu. KosimyecTBO NMOTOBbIX XXese3 Ha eAVHNLY NMOBepPXHO-
CTW Tena y aeteil npumepHo B 10 pa3 60/bLue, YeM Y B3POC/bIX. 3TO
06YyCNOBMIEHO TEM, YTO MO Mepe pocTa MOBEPXHOCTb Tea yBenn4u-
BAeTCH, a KO/IMYeCTBO MOTOBbIX XKesle3 0CTaeTcs HeU3MEHHbIM. Y HO-
BOPOX/EHHbIX YaCTb MOTOBbIX Xefe3 Mopgo/Iormyeckn Hegopas-
BWTa, M MOJSIHOIO pasBUTUSA GO/IbLLUMHCTBO MOTOBbIX XXese3 JOCTUraeT
K 7 rojam >XnsHu pebeHka. KonmyectBo (hyHKLMOHUPYHOLLNX MO-
TOBbIX )Kesie3 C BO3pacTom yBenmumBaeTcs. CyLlecTBYeT U onpepe-
NeHHas npsiMas 3aBMCMMOCTb MeXay KAMMaTUYeCKMMU YC/I0BUS-
MW 1 YMC/IOM AEMCTBYHOLMX NOTOBbIX Xese3. Yem Bbille Temnepa-
Typa K/JIMMaTUYeCKOro rnosica NpoXmeaHus, TeM 60/bLUe KO/IMYECTBO
(OYHKUNOHMPYIOLLMX MOTOBbIX Xeses.

MMrneHnYecKre MeponpuUAaTUSA NPUMEHNTENbHO K BbIeINTe Nb-
HbIM OpraHam 3akK/lo4aeTcs B MpefynpexaeHnu nepeoxnaxgie-
HUSA pebeHKa, M 0COBEHHO MOSACHWYHOW M Ta3oBoOW obnacTei.
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MpodumnakTuka NPOCTYAHbIX U Pa3INYHbIX UHHEKLUMOHHbIX
3aboneBaHuii, cCNOCOOHbLIX MOpaXaTb MOYKMU.

OCHOBHbIle KO/IMYECTBEHHbIE MOKAa3aTeN BbIAE/UTENBbHON
CUCTEMbI N XXMAKOCTE B3POC/IOr0 4YenoBeka

O6uwee cogepxaHue Bogbl {% OT macchbl Tena) 60,0 50,2
BHYTpuKNeTouHas XXULKOCTb 33,0 27,5
BHekneTouHasa XuLKoOCTb 27,0 22,5
MexkneTouyHas XULKOCTb 12,0 10,0
Mnasma Kposu 4,5 3,7
BHekneTouHasa XMAKOCTb:
- N/I0THOM COeAUHUTENbHON TKaHW 4,5 3,7
- KOCTU 4,5 3,7
XXNAKOCTb XXeNnyAoUYHO-KULWEYHOr0 TpakTa,
CAMHHOMO3roBasi XXMAKOCTb, BHyTpuUrnasHas 15 13
Moua
CYTOUHOE KOJTMUBCTBO .cueeeveeecieeesiieesieeeseeeseeesnsenesnneesnneennns 1-1,5n.
I 0 o T Lo >SS 1010-1025r/cm3
KOMTUMUECTBO MOUECBUHDI ..ccueecveeeciie ettt 1,5-2%.

CyTo4Hoe BblgenieHne MoYeBUHbI....333-500 mMonb (20-30r).
CyTO4YHOE BblfenieHne MO4YeBOM KUCNOTbI....3,0-5,9 MMornb (0,5-1 ).
CyTO4YHOe BblfeneHne ammuaka....17,6-70,5 mMonb (0,3-1,2r).
CyTo4HOe BblgenuTe X0punaoB....282-451 mMonb (10-16r).

KOHTpPO/IbHbIE BOMPOChI

1. Ko/mmyecTBO XUAKOCTU B OpraHM3Me B3pOC/IOro YesioBeka 1
ee pacnpefesieHne MexXay BHYTPEHHUMW BHEK/ETOYHbIMMU
npocTpaHCcTBamMu.

2. MexaHn3mM nogfep>xaHnMs paBHOBECHOIr0 COCTOSAHUSA XWUA-
KOCTe opraHusma 4esioBeka.
. Mouka, cTpoeHmne KIy6OUKOBOro M KaHaslbLEBOro annapara.
. NHTEHCMBHOCTbL KPOBOTOKA B MOYKE.
. Pacuet KnybouKoBoW unnbTpauun.
KonunyecTBo ynbTpagmibTpaTa peabcopompyeMoro KaHasibLamu.
TpaHCNopT MWHepasibHbIX 3/IEMEHTOB B KaHa/lbLiaxX.
MoHATME 0 KaHasIbLIeBOWN CEKpeLuun.
FropMOHasibHas perynauusa rnovevyHom AesiTeNlbHOCTMW.

©oo~Ne U w
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'MABA VIII
TOPMOHAJIbBHAA CUCTEMA W PEMPOAYKTUBHbIE
PYHKUNI

OHIOKPUHHBIE >Kene3bl U BblieNseMble TOPMOHbI Haxo4ATCA B
TECHOM B3auUMOAEACTBUN C HEPBHOWM CUCTEMOM, 06pasys OOLLINIA WH-
TerpaumoHHbIA MexaHM3m perynsaumun. Perynupytoulee Bnnsiiue LIHC
Ha (hM3MOSIOrNYECKYIO [eATe/IbHOCTb >Kesle3 BHYTPEHHEN CeKpeuumn
OCYLLIECTB/ISAETCA Yepe3 runotanamyc. Mnotanamyc MMeeT TeCHble
cBA3N ¢ apyrummn otgenammn LIHC, Gnarogapsi STOMy B Hero nocTy-
naeT MHGopmaLns OT BCero opraHnsmMa. CurHamsaums oT aKeTpa- v
MHTepopeuenTopos, noctynawwasa B LIHC yepes runotanamyc, ne-
pefaeTca K 3HAOKPUHHBLIM >kene3am. [puyém, HelipoceKpeTopHble
KMETKN runotanamyca TpaHCcpopMupyroT adpepeHTHble HepBHbIe
CTUMY/Ibl B F'yMOpPaJ/ibHble akTopbl C (PU3MO/I0MMYECKON aKTUBHOC-
Tbl0 (B 4aCTHOCTU B PUIN3UHI-TOPMOHbI). ["mnoTanammyeckme pu-
JNIN3VHT-TOPMOHbI OKa3bIBalOT B/IMSAHUE Ha (DYHKLMIO K/IETOK rumno-
(hn3a, BblpabaTbIBaOLLMX PSL FOPMOHOB, KOTOpPble B CBOK O4epefb
B/IMSKOT Ha CUHTE3 W CEKPEeuMo rOpMOHOB psiga nepudepryeckmx
SHAOKPUHHbLIX >Xese3, BUAILMX Ha opraHbl WIN TKaHU-MULLEHN
(puc. VIII. 1.). Bce ypoBHM 3TOW CUCTEMbI B3aUMOLENCTBUIA TECHO CBSI-
3aHbl MeXay co60V cMCTeMol 06paTHbIX CBS3E, KPOMe TOro, XOpo-
L0 M3BECTHO, YTO pas/inyHble rOPMOHbI OKa3bIBAKOT B/IUAHWE U HA
(OYHKUMIO pasHbix oTgenoB LIHC. BaxkHyo posib B perynsaumm QyHK-
UMW 3HOOKPUHHBIX Xenes UrpaloT MeamMaTopbl CUMNaTUYeCKMX U na-
pacuMNaTUyYecKNX HePBHbIX BOMIOKOH, T.e. CyLLeCTBYeT ABOMNHON KOH-
TPONb 3a AeATENIbHOCTbIO XKesle3 BHYTPeHHel cekpeuunn. OfHaKo psg
Xeses, Takux, Hanpumep, Kak napawimMtoBuiHasd, MomkenynoyHas
W Opyrvie, perynvpyroTca Apyrum nyTeM, 3a CYeT B/IMAHMA YPOBHSA
rOPMOHOB @HTarOHWCTOB, a TakXe MyTeM W3MeHeHUs KOHLIeHTpa-
UMM Tex MeTabonnToB (BELLECTB), YPOBEHb KOTOPbIX PEryvpyeTcs
aTUMM ropmoHamu. Kpome TOro, 4acTb FOPMOHOB, BblpabaTbiBae-
MbIX B ruriotasiamyce, TakMx Kak aHTUAMYpeTudecknii ropmoH (A4
N OKCUTOLMH. OKa3bIBalOT HEMOCPELCTBEHHOE B/IMSHME HA OpraHbl U
TKaHW-MULLEHW. PAL rOPMOHOB TakXe OKasblBAeT B/INSHWE He Ha
SHAOKPUHHbIE >Xenesbl, a HenocpeACcTBEHHO Ha opraHbl — TKa-
HU-MULWEHN (FTOPMOH POCTa, MPOKNATUH).
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Ta6bnuua VIII. 1.

MMnoun30TPONHbIE TOPMOHbI TMNoTanamyca

CokpalleHHoe
Ha3BaHwue

TPIC

nr-pr
(rTn

KPI(KP®)

rP-PI”

nPN-PI

MCT-PI"

rP-UM(CU®D)

MPA-
Nrno)

MCT-UT

[LeiicTByeT Ha
[MonHoe Ha3BaHMe KNeTKN runogusa,
BblpabaTbiBatoLLne
PVUAU3NHT-TOPMOHbI, NN6GEPUHBI
TVPeoTPONUH-PUNNSUHT-TOPMOH,
TuponunbepuH (TpmunenTna)
PWAN3NHT-rOpMOH
NIOTENHU3UPYIOLLLETO FOPMOHA,
nonnbepuH (gekanentung) nr, oCr, rir
(roHagoTPONUH-PUNNHT-
rOPMOH)
KOopTUKOTPONUH-PUNIN3NHT -
ropmoH (thakTop), AKTI
KOPTUKONNbepuH
PWAV3SNHI-ropMOH ropmoHa rp
pocTa, comaTonmbepuH
PunusnHr-ropmoH (thaktop) aPn
NponaKTuHa, NPonaKTonnMbepuH
PnnunsmHr-ropmoH (thakrtop)
MenaHoUUTOCTUMYTUPYIOLLErO MCIr
ropmMoHa, MenaHonmbepuH
MHrnéupytoLme ropMoHbl, CTaTWHbI
NHrmnbupyowmin haktop ropmoHa
pocTa, comaTtocTaTuH e
(TeTpagekanenTug)
VIHrM6rpyoLwmnii ropmMmoH
(thakTOp) NponakTuHa, nePnN
npoaakTocTaTuH
VIHrnbmpyoLwmnii ropmoH
(thaxTop)
MENaHoLMTOCTUMYINPYIOLLETO, mer
ropmMoHa, MenaHocTaTuH

TTr

MeTogamun m3syveHUst YHKLUNIA XXene3 BHYTPEHHEN ceKpe-
LMK SBNSKOTCA AAaBHO MCMOMb3yeMble METOAbI YAAaNEHUS UK pas-
PyLUEHMA opraHa, KOTOpbIA, MO MPeAnOfOXKEHUD, BbINOMHSAET
SHAOKPUHHYI (DYHKUMIO, WU MPOCAeXuBaHWe MocieacTBuii Ta-
KO/ onepayuun. YcTaHaBNMBaT CUMNTOMbI HEAOCTAaTOYHOCTM rop-
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$ CHapyX n MeTku Mem6pana BHYT PN TeTKN

Mepsuiit ®usnonornyeckoe
p neiictenc
-------------------- nepejaTumk-
(cokpaujeHne um
FopmoH paccnabnenue mbiw,
u3MeHeHune
VHTEHCUBHOCTN
06MeHHbIX MPOLLECCoB)

WHakTneaymus

Puc. VIII. 1 MexaHn3m AeiicTBMSA 6ENKOBbIX M NOAUMENTUAHBIX
rOPMOHOB

MOHOB W 3aTeM, MyTemM BBefeHMS 3KCTPAKTOB >Xefesbl UNN ee
TKaHW, T.e. NyTeM TaK HasblBaemol 3aMecTUTE/IbHOW Tepanuu,
AEMOHCTPUPYIOT BOCCTAHOB/IEHNE HOPMa/lbHbIX PYHKUMN. Taknm
06pa3oM [oKa3blBaeTCsl BblpaboTKa B OpraHe ropMoHa ¢ onpege-
NEHHbIM (PM3N0IOTNYECKMM AeACTBMEM. Bo/bLLOE 3HAaYeHMEe NMeeT
onpejeneHne cogepXXaHnsa ropMoHa B TKaHW Xenesbl U B KpoBu. B
HacTosILLee BPeMS UCMONb3YHT PaguoMMMYHONOrMYEeKNiA MeTog,
B KOTOPOM MCMO/Mb3YOT MMMYHOI100YIMHbI  (@HTUTeNa), KOTo-
pble cneunuyeckn CcBA3bIBAKOT UCCNeLyeMbli TOPMOH. CBA3bl-
BaHMe FOPMOHA BbICOKO CMeuUMUYHO, YTO NO3BONSET aHaIN3M-
poBaTb MaJible KO/IM4YecTBa rOPMOHOB. PafvOMMMYHOMOTMYeeKNi
aHa/n3 BeCbMa TOYEH U YyBCTBUTENIEH, MPUYEM B TeYEHWE OfHO-
ro paboyero AHS BO3MOXHO 06paboTaTb HECKO/IbKO COTEH Mpoo.
Ha paHHMX 3Tanax 3BONHOLMN BO3HUK/IN HEMPOCEKPETOPHbIE KET-
KW, KOTOpble CMOCO6GHbI BblpabaTbiBaTb FOPMOHbI, Ha3blBaeMble
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Takke HelporopmoHamun. B runotasnamyce BCeX MO3BOHOUHbIX YXU-
BOTHbIX W 4YesioBEKa PacnosfioXkKeH Psif CKOMMEHU HerpoceKpeTop-
HbIX K/IETOK, B KOTOPbIX BblpabaTbiBalOTCA 4Be OCHOBHbIE TpyMnbl
rOPMOHOB: MeNTUAHbIE, codepXkawime oT 3 40 14 aMUHOKUC/IOTHbIX
OCTaTKOB, U MOHOAMWHOBbIe —A0(PaMUH, HOAAPEHA/IUH U CEPOTO-
HWH. [N pasHbIX CKOMJIEHUN HEMPOCEKPETOPHbIX K1ETOK UMEKTCH
pasnyHble HeliporemMasibHble 06N1acT — Helpornnogus (3agHsas
[ons rmnodusa) U cpeauHHOE BO3BbILLEHME. WVIX BaXKHENLLIEN 4ep-
TOW sBNsieTCs 6oratasd BOCKYNsApu3auus 30Hbl PacrnosioKeHUss Hell-
POCEKPETOPHbIX K/ETOK U HenporeMasibHbIX OpraHoB, rae Mnpowuc-
XOAMT NOCTYN/IEHWE B KPOBb 3HAYUTE/IbHON 4acTu Helporopmo-
HOB. B HelipoCeKpPEeTOPHbIX K/IETKaxX KPOMe rOPMOHOB CUHTE3NPYeT-
cs 6e/10K-HOCUTE/Ib —HENPOPM3NH. B HEMPOCEKPETOPHbIX K/eTKax
runotasamyca 06pasytoTcs afieMeHTapHble HelipOCeEKPEeTOPHbIe rpa-
Hy/bl, KOTOPble C TOKOM aKcomniasMbl MepeMeLLaloTcss B OTPOCTKM
KNETOK. B OKOHYaHMAX MPOUCXOAUT OTLUEN/IEHNE FOPMOHA OT Heid-
podhm3nHa 1 nepexof ero B KpoBb. PYHKUNSA 3hPEKTOPHbIX HEPO-
CEKPETOPHbIX K/IETOK KOHTPOMMPYETCA 60/IbLUMM YUC/IOM UHTEp-
HEeMpPOHOB. VIHTepHeNpOHbI FOMI0OBHOIO MO3ra, WHHepBUpyoLue
HeMpoCeKPeTOPHbIE K/ETKM runoTasiamyca, cobupatoT addepeHT-
Hble UMMY/bCbl, KOTOPbIE UAYT OT 3KCTPa- M MHTEPOPELLENTOPOB U
CUrHaNN3MPYIOT 06 M3MEHEHUAX BO BHELLHEN M BHYTPEHHEN cpeje.
MMnotanamyc TecHO CBSi3aH C rMMNOMM30M, COCTaBNSAS C HUM
TaK HasbIBaeMyK rmnoTasiaMo-runofusapHyto CUCTeMY, KOTOPYHO
MOXXHO pa3fe/iMTb Ha [Be OCHOBHble 4YacTW: runoTasiamo-3ajHeru-
nogmsapHyo (HEMPOrnnogn3apHyr), B KOTOPO  BblpabaTbIBaOT-
CA BMWCLEPOTPOMHbIE W HEMPOTPOMNHbIE TFOPMOHbI (Ba30NPeCCUH U
OKCUTOLWH), W runotanamo-nepegHerunopusapHyo cucTemy, B
KOTOPOW BblpabaTbIBaOTCA rMNOPM30TPONHbIE PaKTopbl —Nnbepu-
Hbl U cTaTuHbl. Kpome TOro, nNpoBoAsiLLMe HerpoCceKpeT BOJIOKHA
06Hapy>XeHbl 1 B ApYyrux 06nacTax — rnepefHem, CpegHem M Mnpo-
[ONroBaToOM MO3ry. HefaBHO OTKpbITa rpynna HepoperynsaTopHbIX
NenTuaoB — 3HKe(a/IMHbI, 3HAOPMPUHbI, HEMPOTEH3UH, BELLECTBO
P n gp., cocTaBnswowWwme JOMONHUTENBHYHO FOPMOHA/IbHYHKO CUCTe-
My B npegenax runotasamo-rmnogmsapHoro Komnsekca. OpHako
AaHHble 06 ee (DYHKUMOHa/IbHOM 3HAYeHUWN eLLé MoKa HesACHbI.
Mvnotanamo - 3agHervnousapHas cuUcTema COCTOUT U3 KpPyr-
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HbIX HEMpPOCEKPETOPHbIX KJ/IETOK, KOTOPble Yy BbICLUMX MO3BOHOY-
HbIX pacnonaralTcA B ABYX OCHOBHbIX ffpax: CyrnpaonTUYecKnX u
napaBeHTPUKYNAPHbIX. BOMOKHa, NpoBoAsLLMe HEMpOoCeKpeT U Co-
CTaB/IAoLLME TMNOTaIaMo-rmnogm3apHbIil TPakT, OKaHYMBAKOTCA B
HeliporeMasibHOM OpraHe —Hepornnoguse, NN 3agHen gone ru-
nogmsa. B KneTkax aTux saep NPONCXOANT BbIpaboTKa BUCLLEPOTPON-
HbIX FTOPMOHOB (paHee MX HasblBaN HeMporunopulapHbIMn) —
Ba30MNpeccuHa, UM aHTUAuypeTuyveckoro ropmoHa (AAlN), n ok-
cuTouMHa. BasonpeccMH —BedyLLMin hakTop perynsumm ocmonsp-
HOM (OyHKUMM NoveK. OH yMeHbLUIaeT MOYeoTAeNIeHNe N NOBbILLIAeT
OCMOTUYECKYIO KOHLEHTpaumo Moun. OKCUTOLUMH OKasbIBaeT BU-
AHWE Ha r1agKyl MyCcKynatypy MaTKu U LpYyrux OpraHos, CTUMY-
NIMPYeT POLOBYH AeATeNlbHOCTb. OH TakXKe BbI3bIBaeT COKpaLLleHue
MUO3NUTENNANIbHbIX K/IETOK B MOJIOYHOW Xenese, CTUMYNMPYS Bbl-
aeneHne monoka. Ctumynom ansa cekpeumn AAIN aBnseTcs Bo36yK-
[leHVe OCMOpPELLENTOPOB. YCU/eHNe CeKpeLn OKCUTOLIMHA MPouc-
XOAUT MpPU PacTsHKEHUM MaTKM BO BPeMSA aKTa pogoB. AKT cocaHUsA
TakXke CrocobCTBYET BbIJeNEHNIO OKCUTOLMHA. TmnoTanomo-nepe-
AHernnousapHaa cucTemMa OCyLLEeCTBSET CBA3b Mexay [mnotana-
MYCOM W TUMO(M30M. B MenKnMx HeMpoCEKPETOPHbIX KJeTKax
runoTasiamyca, pacnonaratolmxca B TaK HasblBaeMoW rmnogmsoT-
POMHOM 30HE, NMPOMUCXOAMT BbIpaboTKa MenTUAHbIX FTOPMOHOB, KO-
TOpble PEryUPYIOT (YHKLMIO XKeNe3UCThIX KNeTOK afeHornnopusa.
TOPMOHbI, CTUMYNNPYIOLLIME CUHTE3 N BbICBOOOXKAEHME FOPMOHOB
rmnogmsa, HasblBalOT PESIU3NHI-TOPMOHaMW, WK NinbepuHamu, a
TOpMO3ALLMe 3TU MNPOLECCbl — UHTMOUPYIOWUMN TOPMOHAMWU WU
cTaTuHamu. TOpPMOHbI U3 TMNOMU3aPHOIA 30HbI MOCTYNAKT B afleHo-
rmnogns vepes BOPOTHbIE BEHbI rMnogusa.

DYHKUNSA XKeNe3UCTbIX KIeTOK rmnojusa HaxoauTcsa Mof pery-
NNPYIOLWMM BANAHNEM LLECTU PENIU3UHT-TOPMOHOB U TPEX WHIK-
OMpYyOLWLMX TOPMOHOB runoTasiamyca. CBoe HasBaHWe OHU NoJyyu-
NN OT Ha3BaHWI TeX FOPMOHOB, KOTOPblE OHW pPerynnpytoT. Tak,
FOPMOH, BAVSIOLWMNIA Ha TUPEOTPOMHbIE KETKU rnnogunsa, Hasbl-
BalOT TUPEOTPOMNUH-PUN3UHT-TOPMOHOM, W/ TUPEOSTMOEPUHOM.
Bce ropMoHbI SBNSIOTCA MaibiMK nenTugaMmu. [lBa ropmoHa rmno-
Tanamyca, CTUMY/IMPYIOLLUWIA N MHIMOUPYIOLWNIA, BblpabaTbIBatOTCS
B OCHOBHOM B Tex C/lyyasiX, Korfja COOTBETCTBYIOLMIA FOPMOH -
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nousa AecTBYET He Ha NepudepnUecKyto SHLOKPUHHYIO XKenesy,
a Ha opraH MM TKaHb-MULleHb. O4YeBUAHO, 41 YETKOro perynu-
poBaHUSA HEO06XO0AMMbIX YPOBHEN FOPMOHOB, BblpabaTbiBaeMbIX B
runoguse (MPoNakTUH, FrOPMOH POCTa, MeNaHoUMTOCTUMYNPYIO-
LN TOPMOH), HeOOXOANMbBI [Ba rMNOTa/laMUYECKUX pearpyroLLmx
(hakTopa. Cpefy ropMoHOB runoTasiamMmyca HefjaBHO OTKpbITa rpynna
nenTuAoB, obnagatowmx MopnuHonofo6HbIM gelicTBueM. OHU Ha-
3BaHbl 3HKeaMHamu 1 sHfoppuHamun. Mo-BUAMMOMY, 3TU CO-
eAVHEHNA UrPaloT Ponb B Perynsaumm noBefeHUs, a Takke B OCYy-
LLECTB/IEHUN BereTaTMBHbIX MHTerpaTMBHbIX Mpoleccos. B runora-
namyce o6Hapy>eHbl U [pyrue nentugbl — BewecTsa P., Heipo-
TeH3nH, BUIM (Ba30aKTMBHbIA KULLEYHbIA WHTECTUHAsbHbIA Men-
™a.), U ap. Ho nx dyHKLMM B MO3ry noka He BbIACHEHbI. [TunoTa-
NaMnyecKue ropMOHbI TECHO CBA3aHbl C FMNOPU3OM — HUXHUM
MO3roBbIM MpuaaTKoM. Ero 3agHsas gons npeactaBnsieT co6oi KoM-
NnakTHoe 06pa3oBaHMe, B KOTOPOM OKaH4YMBAaKOTCA HenpoceKpeTop-
Hble BOJIOKHA, MOAXOAALLME OT K/IETOK CyrnpaonTUYecKoro 1 napa-
BEHTPUKYNIAPHOIO Afep runotasamyca U cofepxatime OKCUTOLMH
N BasonpeccuH. B ageHorunogurse pasnmyaroT nepesHio0 SO0 U
NPOMEXYTOUHYIO [0/1H0. Y 60/MbLUMHCTBA M/IEKONUTAIOLWMX NpoMe-
YKyTouHas fons cnabo passuTta.

B runodgmse 60/bLUIMHCTBA MO3BOHOYHbLIX M YesloBeKa Bbipaba-
TbIBAETCHA CEMb FOPMOHOB. YeTbIpe U3 HUX AeNCTBYHOT Ha Nepudepun-
YecKMe 3HAOKPUHHbBbIE Xefe3bl U Has3blBAOTCA TPOMHbLIMU FOPMO-
HamMn, N TpU ropMmoHa —3PeKTOPHbIE — BANAIOT HENOCPEeACTBEH-
HO Ha opraHbl U TKaHU-MuULleHW. [Mpu yganeHun rnnogusa B opra-
HU3Me pa3BMBalOTCSA CUMMTOMbI FOPMOHA/IbHON HeA0CTaTOYHOCTMU,
TaK Kak ropMOHbl afeHorunogusa B 3TOM C/lydyae He OKa3bIBalOT
CTUMYJ/IMPYIOLLETO BANAHUA Ha PAL 3HLOKPUHHBIX Xene3 U PyHK-
unii. V13 TponHbIX rOpMOHOB afieHorunousa onpegeneHHy ponb
0N pasBUTUS U (PYHKLMWN KOpbl HagnoveyHKa (B OCHOBHOM [BYX
ee C/10eB —CeTYATOM 1 NMy4KoBOM 30H) urpaet AKTI. OH cTumy-
NMpyeT BbIpaboTKy U CeKpeuuio MUHEPaSIOKOPTUKONL0B. B oTcyT-
cteum AKTI Kopa Haano4ye4yHMKOB MOABepraeTcs atpoui.

KoHueHTpauua AKTI B KpoBM B 00bIYHbIX YCOBUSAX HEBENMKA
(0-5 r/mn.). Tpwn cTpecce yxe Yepe3 HECKO/IbKO MUHYT yBe/nymBa-
eTcAa cKopocTb cekpeunun AKTI v ero cogep>kaHue B KpPoBW, KOTO-
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p|W KpoMe CBOEro HernocpeAcTBEHHOr0 BANSAHUA YCUMBAET NINMO-
JIN3 B XXMPOBOM TKaHU U YCUIUBAET NMUIMeHTaLMI0 KOXN. CUHTE3 n
cekpeunsa AKTI perynmpyetca KOPTUKOTPOMUH-PENU3UHT-TOPMO-
HOM runoTasiamyca. A roOpMOHbI KOpbl Hajmnoye4yHKa, Ha OCHOBa-
HUX MexaHuM3Ma 006paTHOI CBSA3W, TaKke BK/IOYAOTCA B Peryns-
uuto cekpeunn AKTT. TupeoTponHblid ropmoH (TTI) ctumynupyet
POCT U pasBUTUE LLMTOBUAHOM XXesne3bl, Perynvpyet BblpaboTKy ©
Bblfje/IeHNe TOPMOHOB LMTOBUAHOW >Kenesbl — TupakcuHa (T4 wn
TpuitoaTnpoknHa (T3. TUPeoTPONHbIA FOPMOH, LUMPKYANPYHOLLWA
B NnasMe, CBSi3aH C ramma-r/06y/IMHOM.

MoHapoTponHble ropmoHbl (FTI) y BbICWINX MO3BOHOYHbIX
npeAcTaBfeHbl ABYMS ropMOHamMu C HECKO/NIbKO pasnumyaroLymecs
chepoli fecTBUA. POMTUKYIMHCTUMY/TUPYIOLWNIA TOPMOH Y ca-
MOK CTUMY/IMPYET pa3BuUTME (POSISIMKYNOB B ANYHMKAX, & y caMm-
LOB 3TOT rOPMOH HeobX0oAuM [/19 PasBUTUA CEMEHHbIX KaHaslb-
ueB 1 guddepeHymaLnum cnepMmmes. JTIOTENHU3NPYHOLLNIA FTOPMOH
y4yacTBYeT B OBY/SAUMK, 006pa3oBaHUM XXeNToro Tena, CTUMYu-
pyeT CeKpeLuto MonoBbIX FOPMOHOB CTEPOUAOreHHON TKaHbIO
AVUYHUKOB U CEMEHHWKOB. BBefeHMe rnnom3sKTOMUPOBAHHbIM
YXVBOTHbIM TOHAA0TPOMHbIX FTOPMOHOB BbI3bIBAET Y HUX BO0300-
HOBJ/IEHWE Pa3BUTUA aTPOMPOBAHHbLIX TOHAaZ4 W pa3BuUTWE BTO-
PUYHBIX MOMOBbIX MPU3HAKOB.

CnepoBaTenibHO, OCHOBHbIMW 3(peKTaMn FOHaZ0TPOMHbIX
FOPMOHOB ABAAKTCA CTUMYNAUUA PasBUTUS U CO3pEBaHUA MOJI0-
BbIX K/IETOK, CTUMYNAUUA CTEPOUAOreHHON TKaHW roHag, Bblpa-
6aTbIBatoLLe NOM0Bble CTeponbl. PasBUTNE BTOPUYHbBIX MOJIOBbIX
NPU3HaAKOB 3aBUCUT UMEHHO OT BAUAHUA 3TUX TOPMOHOB. PCI U
NI camyoB MAEHTUYHbBI 3TUM FOPMOHaM Yy CaMOK, XOTS 3Tu rop-
MOHbI He 06/1a4aloT "'NonoBoM crneun@uyHocTblo. Kpome Bblille-
Ha3BaHHbIX FOPMOHOB rMNO(PU30M BbipabaTblBatOTCA TaK Hasbl-
BaemMble 3(D(EeKTOPHbIE TOPMOHbI.

MopmoH  pocta (P, comaToTponHbIi ropmoH, CTIN) —6e-
nok. OH 0T/IMYaeTCcA BbICOKOM BMAOCNELUGPUYHOCTLIO, MO3TOMY
npu HeobXo4MMOCTM 3aMeLlaloLLert Tepanun JO/HKEH BBOAUTCA
rOPMOH TOro e Buga. 'P urpaet psg apheKToB —OH CTUMYNU-
pyeT o6LWNiA pOCT TKaHel, WU, KPOMe TOro, BbI3bIBaeT psf MeTa-
6onmyecknx apgekToB. P CTUMynMpyeT pPoOCT KOCTU B [JIVHY.
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Korga y B3pocnblX NHOLeA NPOUCXOAMT Ype3MepHasi BblpaboTKa
ropMoHa pocTa, Y HUX HabnwogaeTcA paspacTaHVe MArKUX TKa-
Hel, gehopmaunsa 1 yToseHne KocTen. ITo 3abosieBaHMe Hasbl-
BaeTCA akpomeraaunein. Hanpotus, npu HegocTaTouHOCTU TP — y
pebeHKa pPoCT npekpatiaeTca no JocTkeHMn 1Im. Mpu Takoi ru-
nogn3apHoOM Kap/IMKOBOCTU MPOMopuun Tena HopMasbHbI.

MeTabonunyeckne 3eKTbl MHOroobpasHbl. Becbma BaXHO
BAnsAHWe P Ha 6eN1KOBbIA 0OMEH M Mpexae BCero ycusaeHue um
CMHTe3a 6enkoB. P obnagaeT aHabonMyecKUM AecTBMEM U OKa-
3bIBaeT TakXe BNAHUE Ha 06OMEH >XXMPOB U YrneBogos. Cekpeuuns
P perynupyetcs penmsmHr-ropmoHom (IFP-PI) u nHrubupyto-
W1UM TOPpMOHOM — COMATOCTUHOM. YpoBeHb [P perynmpytotca
BbICLUMMM LEHTpamMu Mo3ra, pacnosioXXeHHbIMU B 06nacTu'nnm-
O61YeCKol cUCTeMbl.

MponaktuH (MPJ1) — 6eNKOBbIA FTOPMOH, Y MJIeKONUTalo-
LWKUX CTUMYANPYET POCT MOJIOYHbIX XXene3 N CeKpPeLuto Mosoka.
MPJ/T ctumynupyeT cnHTe3 6e/IKOB MOMOKa W APYrMx ero Kommno-
HEHTOB, a TakKXe YCKOpSeT MOJIOKOOTAauyy.

MenaHouuTocTumynupytownii ropmod (MCI) ctumynupy-
eT 6MOCMHTE3 KOHEeYHOro NUrMeHTa MeslaHMHa, a Takxke yBenu-
UYMBaeT pasmMepbl U KOMYECTBO MUTMEHTHbIX K/IETOK.

DYHKLNA >Kefe3 KOHTPOMpyemMbiX FOPpMOHaMU afeHoruno-
¢mn3a. K HMM, B YacTHOCTU, OTHOCUTCH LUTOBUAHAA Xesesa,
KNeTKW KOTOPOI CNOCO6HbI MOrnoLwaTb Mo U3 OKPY>XKatoLLuii cpe-
bl 1 B KOM6MHALMM C aMUHOKUCIOTOM TUPO3UHOM CUHTE3UPO-
BaTb TUPEOUAHbIe TOPMOHbI. MyTn BMoCUHTE3a TUPEOUHbIX rop-
MOHOB Y BCEX MO3BOHOYHbIX CXOAHbI. B LLUNTOBUAHOM Xefe3e nog
[JerncTBMeM TUPEOTPONMHOro ropmoHa BblpabaTbiBalOTCsA ABa rop-
MOHa: TeTpanoaTMpaHuH, Unu TupakcuH, (T4 wn TpuioaTupa-
HUH (T3. OTANYNTENbHOM 0COGEHHOCTLIO TUPEOUAHbIX TOPMO-
HOB AB/MSETCA COfepXKaHue #oja, U3B/IEKAEMOro U3 nocTynao-
Wehn NuLM 1 Boabl. TPUNOATUPAHUH U TeTpaioagTUpaHWH obna-
[al0T NPUMEPHO O4MHAKOBbIM [eACTBMEM, HO aKTUBHOCTb T3Mo-
YTK B MATb pa3 Bblwe, YeM T4 TupeongHble TOPMOHbI 0b6nagaT
LWMPOKNM CMEKTPOM [eACTBMSA Ha pasIMyHble 06MeHHble Mpo-
Leccbl, Ha pPOCT U pa3BMUTUE, OHM Y4acTBYIOT Takxe B aganTtauu-
OHHbIX peakuusx. Bonee BbIpaXXeHHOe BUAHME TUPEOUHbIE TOp-
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MOHbI OKa3bIBalOT Ha 3HepreTnyeckuii obmen (puc. VII1.2.). B oT-
CYTCTBME TUPEOUAHbIX FTOPMOHOB CKOPOCTb OOMEHHbIX MpoLec-
COB CHM)KaeTcs; Mpu UX N3bbITKE OCHOBHOI 0OMEH B MOKOE MO-
)KET NOBbILWATLCA NOYTW BABOE MO CPaBHEHUIO ¢ HOpMoi. Kano-
PUreHHbI 3heKT Hambonee YeTKO BbIpaXKeH Y BbICLLIMX MO3BO-
HOYHbIX M NPOABASAETCA Ha BCeX K/ETKax pacTyLlero opraHusma,
HO 0COGEHHO Ha KJ/IeTKax HepBHOM CUCTeMbl. TeTpanioLTapoHUK
CTUMYNUPYET 06 MNIA POCT Tesia, NOITOMY ero HefoCTaToK MOXeT
NPUBECTU K Kap/IMKOBOCTWU. TUPEOUAIKTOMUSA COMPOBOXKAAETCHA
3alep>XXKOoi pasBUTUA MOMOBbLIX >Kefe3, YTO CBUAETENbCTBYET O
Heo6X04MMOCTU TUPEOUAHBIX FOPMOHOB /11 HOPM&asIbHOW MO0Js10-
CON (PyHKUMKN. TrpeoniHble FOPMOHbI AENCTBYIOT COBMECTHO C
APYTMMW rOpMOHamu, MNpexae BCEro C r/IOKOKOPTUKOUZaMMU.

| PocT u :xpdeprinn~ [ Ctumynauma seixoga Ca
poBka TKaHel { ATKOBTX)XK TUHU

Ctumynauyusa
karabonmsma

CTumynaums
pacuwennenuns Genka

Puc. VII1.2. TopMOHbI wWyTOBMAHOM (1) M MapawyTOBUAHOM
(2) >kenes n nx gyHKLUUN.
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Cekpeunsa TUPeOUAHbIX FOPMOHOB pPerynmpyeTca TUPeoTpor-
HbIM ropmoHom (TTI), ypoBeHb KOTOPOro, B CBOK 04epefb,
3aBUCUT B 3HAUYUTENbHOW CTeNneHW OT cTumynsauum TP, dyHK-
UM LWNTOBUAHOM >Kenesbl, KakK W Apyrux 3HLOKPUHHbIX Xeses,
HaxogsAWMnXcs nog BAUAHMEM TMNOTasamMo-rmnoMu3apHon cuc-
TeMbl. TUPOKCUH TOPMO3UT ceKpeunto Kak TTI, Tak, o4eBUAHO,
n TPI. BO3MOXHO, 4TO HaKan/aMBalLINECA B LUMTOBUAHOM Xe-
Ne3e TUPeoUHble TOPMOHbI MOryT MOAaB/IATb CBOE COOCTBEHHOE
obpasoBaHMe U BbiBefleHNE T4 B KPOBb.

Mpn 3a6oneBaHUN LMUTOBULHOW >Kenesbl CUHLPOM TOKCUYec-
KOro 306a paccMaTpuMBaeTCA Kak TS>Kesl0e MnaTosiornyeckoe Co-
CTOsAHUe. TMnoTuUpeoniHOe COCTOAHME, KaK MpaBu/io, BO3HMKAET
B pe3y/ibTaTe paspacTtaHus TKaHW LWNTOBUAHOM Xenesbl. TO Mpo-
NCXo4UT MoToMy, 4uTo T, U T4 13-3a X MaNoro Koan4yectsa He
BK/IIOYAIOTCA B LieNb perynsaumm o6paTtHoO cBas3n. B gaHHOM cny-
Yae npogo/mkaeTca BblpaboTka TTIT, KOTOPbIN M NPUBOAUT K faslb-
HelLwemMy YBEIMYEHUIO LWMTOBUAHOM Xenesbl. HapylieHune cek-
peunn TUPEOAVHBLIX FTOPMOHOB 4acTO CBA3AHO C HEeAOCTATOYHbLIM
KO/IMYeCTBOM Moda B nuule (3HAEMUYECKUIA 306). CMHAPOM Mof-
HOr0 OTCYTCTBUSA Y AieTel TUPEOUHbIX TOPMOHOB Ha3blBaKT Kpe-
TUHN3MOM. B 3TOM crlydae NpPOMCXOAUT 3afep)KKa pocTa y AeTen,
(hn3nyecKkas M YyMCTBEHHAs OTCTasIOCTb Y B3POC/bIX.

KaHanbuMTOHMH BblpabaTtbiBaeTcs C-KneTKamu LWUTOBUAHON
Xenesbl MIEKOMUTAOWMX, SABMAIOWMUXCA FOMOSIONOM Y/bTUMO6-
POHXMANbHBLIX Xene3 APYrux no3BOHOYHbIX.

CnepfytoLlein Xeneson, KoTopas pearnpyet Ha TpOMHble rop-
MOHbI TMnogusa, ABMAETCA Kopa HaAMOYeYHWKOB W ee FTOPMOHbI
KOpTUKoCTepouabl. HagnovyeuyHK - 3TO NapHbIA opraH, pacro-
naraeTcs Haj MoyKOM M COCTOMT M3 [BYX 4acTei, pasnnyaroLmx-
CA MO CTPOEHUIO U PYHKLUMN — KOPbl 1 MO3rOBOr0 BeLLEeCTBa.

Kopa Hajno4yeyHWKOB Y MJIEKONUTAKOLLNUX COCTOUT U3 Tpex
C/0EB: KJ/1ly60UKOBOWM 30HbI, fieXkalled CHapyXu, My4YKOBOW 30HbI
N ceTyaToin, npuaexawer K MO3roBoMmy BellecTBy. HagnodeyHu-
KN UMEKT 06MIbHOE KPOBOCHAGXEHMe.

M3 Kopbl HaAMno4YeyHNKOB BblAe/IEHO OKOJI0 5 pas/inyHbIX CTe-
pongoB. OCHOBHbIM Cy6CTpaTOM A1 CMHTE3a CTepOMAHbIX FTOPMO-
HOB SIBNISIETCA XO0/1IECTEPUH, MOCTYNAKLWNA B KIETKN C KPOBbIO.
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B Kope Hagno4deyHuKa BblpabaTbIBalOTCA FOPMOHbI, Ha3blBae-
Mble KOPTUKOCTepougaMun uUnm Koptukougamu. OHW pasfenstoTcs
Ha [jBe OCHOBHbIe Tpynmbl: TIOKOKOPTUKOUAbI, Bblgensemble nyy-
KOBOW W CETYaTOM 30HaMu, U MUHEPAsIOKOPTMKOWAbI 06HapyXmBa-
HOLLMECS B HAPY>XHOW K/lyOOYKOBOW 30HE. Y 4efioBeKa TOSIbKO Tpu
KOPTUKOMZA CEKPETUPYIOTCA B BUAE TOPMOHOB. ITO KOPTU30/, T1A-
POKOPTM30H M a/IbOCTEPOH, a TakXxe, B MeHbLUel CTeneHu, Kop-
TUHOCTEPOH. B KpOBM rOPMOHbI HAXOAATCHA CBA3AHHOM COCTOSIHUM C
6e/1KOM HOocUTeNeM - TpaHCKOpPTUHOM. KopTukongbl 06nafatoT Lwn-
POKUM CMEKTPOM [eACTBUA. YaaneHne 060X HaAnovYe4yHUKOB MNpu-
BOAUT K CMePTU XMBOTHOro. OCHOBHbIM [eNCTBUEM T/IHOKOKOPTU-
"KONJOB SIBNISETCA B/INSIHWE Ha YINeBOAHbIA 06MeH; MUHepasioKop-
TUKoMAbl (aNbAoCTEPOH) CBSi3aHbl C 6GanaHCOM 3/IEKTPO/IMTOB.

BavsiHMe rNOKOKOPTMKOMAOB BeCbMa pasHO0bpasHO M BbISBSA-
eTCH Y XMBOTHbIX BeCbMa YeTKO MOC/e YAaSIEHUA HAAMoYe4YHNKOB Y
BBeJeHMA aibfoCcTepoHa. Tak, CMHTEe3 I/IH0K03bl U3 aMUHOKUCIOT —
rTIIOKOHEOreHe3 —HaxoauTCs Moj, Peryivpytowmm B/IMAHUEM Kop-
Tn3ona. NoKo3a BbIpabaTbIBAeTCA B pe3y/ibTarTe BBELEHUS KOPTU30-
na, BOCMOJIHAET 3anacbl rIMKOreHa B NeYeHW, UCTOLLEHHbIE Mocsie
YAa/IeHNs1 KOpbl HaanoyeuHnKa. [IIOKOKOPTUKONAbI TOPMO3SAT CUH-
Te3 6e/IKOB B NepuhepruyecKmX TKaHAX N YCUIMBAKOT UX 06MeH. AMU-
HOKMCNOTbI, MNOCTyNaroLMe B NeYeHb B pesy/nibTaTe 06MeHa 6e/KoB,
cny)kaT cyb6cTpaToMm 415 T/IIOKOHeoreHesa. B oTcyTCTBME /IHOKOKOp-
TUKOWAOB HapyLLATCA MeTabo/IM3M N Bblfe/IeHNE XUPHbBIX KUCIOT
N3 XXMPOBOWN TKaHW, T.e. Mnonns. bnarogaps NoBbILLEHNIO KPOBOTO-
Ka B KybouKax M YCUNEHWNIO KTY604KOBOM (huUNbTpaumm KopTuson
obecneunmBaeT IKCKpeLMto Boabl. OH 06/1aaaeT Takke cneundunyec-
KM B/IMSHWMEM Ha 3KCKPELUD MOYM — CHMDKAET MPOHMLAaeMOCTb
ANS BOAbl AUCTa/IbHBLIX OTAENOB Hed)poHa. B rosoBHOM  Mo3ry
06Hapy>eHbl MHOIOYUC/IEHHbIE PeLEenTopbl TIOKOKOPTUKOUAOB,
6narogaps UX 4vc/y 3TM FOPMOHbI OKa3bIBaKOT pasHoobpasHoe fAeid-
cTBme Ha yHKumio LIHC wn opraHbl 4yBCTB. [/TIOKOKOPTUKOUAbI
OKa3blBalOT 3HAUUTE/IbHOE B/IMSIHME Ha K/ETOYHbIA U rymopasib-
HbIl UMMYHUTET, a KOPTK30/1 06/1aaeT YeTKMM MpPOTMBOBOCION-
Te/lbHbIM [eNCTBUEM, B CBSA3U C YeM €ro NPUMEHSIOT MPU NeYeHnn
peBMaTMyecKmx 3abonesaHnin. Cekpeums r/TIOKOKOPTUKONLOB pery-
npyeTcs pennsnHr-ropmoHom KPIT, o6pa3oBaHHbIM B ruUrogu-
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30TPOMHONM 30He runoTasiamyca, OH MOoCTynaeT B rMnous 1 Bbi3bl-
BaeT BblgeneHne AKTI. TMocnegHWin foCTaBNSIETCA KPOBbHO K Kope
HagnoyeyHVKa, rAe OH CTUMYNUPYET CUHTE3 U CeKpeuuto r/HoKo-
KOPTUKONAOB. BBefeHMe r/IIOKOKOPTUKOMAO0B B rMNOMU30TPOINHYHO
30HY BbI3bIBAET CHWMXKeHMe cekpeumn AKTI. Buagnmo, nocneaHui
CMOCO6EeH MHIMOMpPOBarb CBOK COOCTBEHHYH BbIPAaboTKy uepe3 TaK
HasbIBaeMyt0 KOPOTKYIO Liernb 06paTHOM CBA3N.

V3meHeHMe KOHLEHTpaLn rMIoKOKOPTUKOMAO0B 0COBEHHO OT-
YeT/IMBO BbICTYNAeT NP NpPeLbsaB/IEHUN K OpraHn3my ocobbIx Tpe-
6oBaHNIi —cTpecc. ABTOp Teopum ctpecca I.Canbe BbigensieT Tpu
ero (pasbl: TPeBOrn, PE3UCTEHTHOCTU U mUcToweHnsa. CTpecc-pe-
aKLUMs MOXeT NPonTu beccneaHo, ecv 3To BO3[EACTBME He OYeHb
cunbHoe. Mpu ero NOBTOPEHMW BO3MOXKHaA ajantaums K 3ToMy
CTUMysy. B HEKOTOpbIX Cyyasx peakuus Ha cTpecc-(hakTop Mo-
YKET 0KaszaTbCA CTOMIb MHTEHCMBHOW, YTO NMPOM30MAET OMyCTOLLe-
HMe BCex 3anacoB rIIOKOKOPTMKOMAO0B B KOpe HaAMOYeYHUKOB U
ee paspyLUeHune. B aTom cnyyae BBefeHME T/IIOKOKOPTUKOUO0B
obneryaet cutyaumto. Mpu HEAOCTATOYHOCTU (PYHKLMWN KOpbl
HafMOYeYHNKOB, CHUXEHUSA BbIPaboTKN KOPTUKOCTEPOULOB pas-
BMBaeTCA TSAXeNoe COCTOsIHME — O6pOH30BasA, MM affMCcoHOBa
6onesHb. OHa XxapakTepu3yeTca 6POH30BOM OKPaCcKo KOXMW, OC-
nabneHvem [esATe/IbHOCTU CepAevYHON MbllLbl, MOBbILLIEHHON
YTOM/ISEMOCTbIO, BOCNPUUMUYUBOCTBIO K UHQEKLMUAM.

MonoBble FOPMOHbLI U PENPOAYKTMBHasA cucTeMa
Co3peBaHMe MOJOBbIX K/ETOK, a Takke BblpaboTKa MosoBbIX rop-
MOHOB OCYLLECTB/ISIETCA B roHagax. B ocywiecTBneHnn yHKLUMN pas-
MHOXEHUSI NPUHUMAaeT y4dacTue psif rOPMOHOB, OfHAKO OCHOBHOE
3Ha4eHVe MMEKT MOJIOBblE FTOPMOHbI, KOTOPble OTHOCATCA K CTepou-
Aam. VX MOXXHO pa3fennTb Ha TPW OCHOBHbIE FPYMMbl: 3CTPOreHbl,
FMCTOreHbl N aHApOreHbl. TOPMOHbLI MEPBbIX ABYX PYMNn HasblBalOT
TaKkKe XXEHCKUMW MOSIOBbIMM FOPMOHaMW, BaOXKHEALLMMU U3 HUX SAB-
NATCA 3CTPAAMNO/, 3CTPOH M NPOrecTePoH. TPeTbs rpynna —My»XCKue
NosI0Bble rOPMOHbI. V13 HUX Hanbonee BaXKHbIM SBSETCA TECTOCTEPOH.
3CTporeHbl U TUCTOreHbl 06pa3yeTcs B XXEHCKOW roHade u
nnaueHTe, a aHAPOreHbl — B TakK HasbIiBaeMbIX KneTkax Jleigura
B MY)XCKOI FoHage. B siMuHMKe N0MNoBble FOPMOHbI 06pasyoTcs B
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o6osioukax onnmkyna. Hebonblume KonmyecTBa aHAPOreHOB Bbl-
pabaTbIBalOTCA Y 0CO06ei KEHCKOro rnosa: OHW 06pa3ytoTcsa B ANY-
HUKe N B KOpe Hajno4Yye4yHUKOB. B ceMeHHMKax Takxke BblpabaTbl-
BalOTCA HebOo/bLUMe KOMIMYecTBa 3CTPOreHoB WM rUCToreHoB. [op-
MOHbI, 06pasylolimeca B roHagax, CNoCOOGCTBYOT 3MOPUOHasb-
HOW AndpepeHUMpPOBKe (Y MAeKOnuUTawLWKnx), nocneayolemy
pasBuTUIO NOJSIOBbIX OpraHoB. Mon0Bble FOPMOHbI Y M/IEKOMUTAK0-
WMX WUHAYLNPYIOT U3MEHEHWA B 3HAOMETPUM MaTKW, npejLle-
CTBYIOLLME UMMNAAHTaAUMN ANLEKNETKM U 0becrevymBaroLime Hop-
MasibHOe MpoTeKaHune GepeMeHHOCTU (MporectepoH). COBMeCTHO
C SPYrMMW rOpMOHamMu MoMOBble CTEPOUAbl BbI3bIBalOT U3MEHE-
HUA MOJIOYHbLIX >Kefe3, HeobxoAuMble NS CEKpeuuu MOJoKa.
MNonoBble rOPMOHbI 0Ka3bIBAKT 3HaUMTEe/IbHOE BANAHME Ha LIHC
M M0N0BOE MNOBefeHUe, OHU ABNAIOTCA BaXKHbIM 3BEHOM B Mexa-
HU3Me camMoperynsauum runoTanamo-runopuiapHoroHagHom cu-
cTeMbl. B KpoBW MOM0OBble FTOPMOHbI HaxogATcs, B OCHOBHOM, B
CBA3aHHOM CO creuuunyecKMmMm 6eikaMm cocTosHUK. B nepuof
Mon0BOr0 CO3pPeBaHUA YCU/IMBAETCH 3HOOKPUHHASA aKTUBHOCTb
roHag y [eBo4YyeK N MasbyuMKoB. [1of BAWNAHMEM 3CTPOreHOB U
TMCTOreHOB Yy [eBOYeK M aHAPOreHoB Yy Ma/lbUMKOB MPOUCXOANT
pasBuTMEe N CO3pPeBaHNe MosIoBbIX OPraHoB. TeCcTOCTEPOH HeobXo-
OVM TakXke 4151 OCYLLECTB/IEHUS criepMaToreHesa. Bo B3anmogei-
CTBUM C JPYrMMU FOPMOHaMu TMOJI0Bble CTEpPOUAbl BIUAIOT Ha
pocT KocTer. KoHUeHTpaums nonoBbIX CTEPOMA0B CYLLLECTBEHHO Me-
HAETCA Ha MNPOTSXEHUM MEHCTPYasibHOro UMK/IA Y XeHwuH. [Mon
BnvsaHuem ®CI B Hayasie MEHCTPYa/IbHOro LIMKNa NPOUCXOAUT CO-
3peBaHne MepBUYHOIr0 (PONINKYNA, YBE/IMUMBAETCA KOHLEHTpaLms
acTpaguona. B cepeanHe ymkna yposeHb J1IM pe3ko MoBbILLIAeTCA, YTo
NPUBOAUT K paspbIBY (hOIMKYNa, OBYNALMN U MpeBpaLLeHnto os-
JNINKyNa B XeNToe Teno. Bo Bpema oByNALMU NPOUCXOANT Takke Mo-
BbllleHVe ypoBHA PCIT. XKentoe Teno nog snusiHvem J1IT Bbipaba-
TbIBaET MPOreCTePOH, KOHUEHTpaUus KOTOPOro pe3ko MoBbILIAETCA
cpasy e rnocsie 0BYNALUUK. Y XXeHLNH KPOBOTEUYEHWE BO BPEMS OBY-
nauum otcytcTByeT. KpoBoTeyeHMe CBA3aHO C paspyLUeHUEM 4vacTu
3HAOMeTpus MaTku. OHO BO3HUKaeT uyepes [Be Hefenn Mnocfe OBY-
NALUM 1 NPOUCXOLUT MPU PE3KOM CHUKEHUU YPOBHSA MOJIOBbIX rop-
MoHOB (puc. VII1.3.). Nocne onnoaoTBOPEHNS ANLO NepeMeLLLaeTCcs B
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Puc. VI/1.3. Cxema 28-[HEBHOr0o MeHCTPYa/lbHOro LMKNa:

[-UMKNNYECKME M3MEHEHVA W NOCNEA0BATENbHOCTbL CEKpeuun rop-
MOHOB runogusa: He 3allTpPUXOBAHHOE W306parkeHWe runogusa co-
OTBETCTBYET MPEBOCXOAALLEN, MO CPaBHEHMIO C APYrMMU rOpMOHa-
MU, cekpeunn ®CIT, Kocas LWITPUXoBKa —cekpeumn JT1T7, npamas wrpu-
X0BKa —cekpeuun T ; //-uMKNn4eckKmne U3MeHeHUs B iMUHKKe: 1, 2 —
(hasa cospeBaHUA qonnkyna, 3, 4 — oBynAuMA, hasa >KenToro Tena
M Hayaso co3peBaHWsA HOBOro honnmkyna; |ll-umknnyeckve naMeHeHUs
BblleNIeHNs1 TOPMOHOB CO3PEBAIOLLMM (PONIMKY/IOM U XKENTbIM TeNoM;
I \-aByx(hasHas Kpusasi 6asasibHOM TemnepaTypbl: B (hase CO3peBaHUS
honnmkyna oHa He npesbiwaeT 37°C, ¢ MOMeHTa OByNAUMM U B (pase
>KeNnToro Tena 6asanbHas TemnepaTypa Bbiwe 3T°C; V- UMKINYec-
KWe W3MEHeHWA B 3HAOMETPUM COOTBETCTBEHHO (Pasam MeHCTpy-
anbHOro umkna: 1- >kenesbl (M3MeHeHWEe UX pasMepa W cekpeuuu), 2-
BeHbl, 3-apTepun (yBeNMueHve WX [AUHbI U m3smuaMcTocTu). CTpen-
KaMun Mokas3aHO B3aMMOZeVCTBUE FOPMOHOB MMMom3a N ANYHMKA.

MaTKy, U pasBuBarOLLascs 61acToumUcTa BHELPSETCA B ee CTEHKY.
[HS vMnnaHTauum siina Heo6XoauMbl MPOFeCTEPOH U 3CTPOreHbI.
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Mocne aToro 4actb 6AMCTOUMCTbI (TpodobacT) BMeCTe ¢ npunera-
IOLNM Yy4YacTKOM 3SHAOMETPUS MaTKu obpasyeT riaueHTy, 6naro-
[apsi Yemy 06ecreymBaeTCs CBA3b KPOBOCHAOXeHUs MaTepy W MJio-
fa. B ogHOM 13 060/104EK —XOPUOHE - BblpabaTblBalOTCsl COBCTBEH-
Hble FOPMOHbl — XOPUOHWUYECKUIA FOHAAOTPOMNMH W MaueHTapHbIN
NaKToreHHbIi ropMoH (MJ1M). Ponb  XOPMOHWYECKOro roOHagoTpo-
nuHa (XI) cocTouT B nogaep>kaHum (PyHKLNOHaNbHOM aKTUBHOC-
TV XXENTOro Tena U YCUeHUN CeKpeumii NporectepoHa Ha paHHUX
aTanax 6epemeHHOCTU. Puanonornyeckas ponb M cocTonT BO
B/IMSIHUWN Ha npoLeccbl MeTabosimaMa npu GepemeHHoCTU. pudem,
BblpabaTbiBaemMble MAALEHTON COBCTBEHHbIE TFOPMOHbLI 6e/1KOBOA
npypogbl — XI, TUIT v penaHvH (06pasyrtoTca B MaTepPUHCKOWA
YacTU NaueHTbl), NOAAEPXKMBAIOT FOMEOCTaTUYECKNE MEXaHWU3MbI,
a TakkKe TOHYC I1afKON MyCKynaTtypbl Marku. BbICOKUIA YpPOBEHb
nporectepoHa npu 6epeMeHHOCTU MNPenATCTBYET PaspyLUEHUIO 3H-
JoMeTpusA. lMnaueHTa npekpawaeT CBOe CyLLeCTBOBaHME BO BpeMs
pofos. Mpu pofgax 06bIYHO MPOUCXOAMT NafieHe YPOBHA nporecTte-
pOHa, a penlakCuH BbI3bIBAET Pa3pbIX/IEHNE JIOHHOIO COUJIEHEHUS.

daKTopoM, BAUSIOLWMM Ha Ha4daso PofoB, SAB/SETCA Takxke
YCU/IEHNE CEeKPeLUmn rIOKOKOPTUKOMAOB MNJI040M B KOHUe Gepe-
MeHHOCTWU. C HacTyrn/ieHMeM MOJI0BOM 3PesioCcTN (popMmpyeTCca Mo-
noyHasn >kenesa. CeKpeumss MOMOKa HadMHaeTCcsA rMoc/ie pojos, u
ero BblfefleHne CTUMY/IMPYETCSA COCaHUEM.

Y MYXUYMH YpOBeHb MO/I0BbIX FOPMOHOB A0BOJIBHO MOCTOSA-
HeH. [1OBbILIEHNE YPOBHA TECTOCTEPOHA TOPMO3UT CEeKpeLuto
N, no-sngMmomy, nyTeM TOPMOXEHUS BblfeNIeHUs COOTBET-
CTBYHOLLEr0 PEeIN3NHI-ropMoHa B TUMOMU30TPONHON 30HE.

DONNUKYTUHCTUMYNIUPYIOLLNIA TOPMOH  PerynmpyeT auddepeH-
LMPOBKY K/ETOK CEMEHHMKOB M 06pa3oBaHmMe MepBUYHbLIX CriepMa-
TOroHMeB. B 3TuUX KneTKax HaxogAaTtca peuentopbl PCIT, KoTopble
CMOCOO6CTBYIOT BbIpab0TKe aHaporeHcBsA3biBaroLlero 6enka (ACB).
Komnnekc TecTocTepoHa € 3TUM 6e/IKOM OKasblBaeT B/IMSHWE Ha
cnepmatoreHes. Mpu HapyLlleHUW pasBUTUA rameT BO3HWKaeT Gec-
nnogue. Fpy XPOMOCOMHbIX aHOMasIUAX, Pa3BUTME 3a4aTKOB MYXKC-
KO WM XXEHCKWIA TOHag NPUBOAUT K UCTMHHOMY repmodpagnTmn3my.

PenpofyKTVBHbIE (YHKUUW ABAAIOTCA NPOAO/IKEHMEM Mpo-
LLeccoB, NMPOUCXOAALLMX B MOJOBbIX XKee3ax, OHWU 06ycnaBivMBaioT



(hopMMpoBaHMe MNOJOBbIX MOTMBALWUIA, MOSIOBOr0 MoBeAeHUs, Mno-
/IOBOT0 aKTa, npolecca OniofoTBOPeHUs, 6epeMeHHOCTU, POLOB,
naKTaumm, nocnefyroLiero BbipawiMBaHma notToMmcTea. B3ammopgei-
CTBME 3TUX MPOLLECCOB N UX PErynsaums, Kak yXke onvmcaHo BblLLe,
06ecneymBaeTCsi CUCTEMON HEMPO3IHAOKPUHHOIO KOMMJIEKCA.

Y My>XY/MH MOJI0OBOM XXe/le30M SABNSETCA AMYKO C NpuaaTtkoMm. B
MasioM Tasy pacrosioKeHbl CEMeHHbIe My3blpbKKM, MPOTOKN KOTOPbIX
OTKPbIBAOTCA B MOYEUCMYCKaTe/IbHbIA KaHan, KOTOPbIA MPOXoAuT B
ry6yaTom Tenie NosoBOro YieHa;, B Hero BnafalT MPOTOKW JlYKOBMY-
HO-ypeTpasibHbIX >Kefe3, OKaH4YMBaOLMECS HapPY>KHOM OTBEPCTUEM.
Y 4yenoBeKa B MO/IOBOM YJIeHE Pa3/IMYalOT Teo, KOPeHb W FOSI0BKY.
[onoBka MMeeT BUA KOHYCO0OpPa3HOM WM30rHYTOM MMACTUHKMK, Ha ee
BEPXYLLIKE OTKPbIBAETCA MOYenCryCKaTe/lbHbI KaHasl.

VIcTouHMKaMn KpoBOCHabXXeHUS MOSI0BOr0 4sieHa SAB/AOTCA
BETBM BHYTPEHHEN N0/0BOIM (CpaMHOI) 1 ypeTpasibHbIX apTepuia.
Bce oHUM coeanHeHbl Mexay coboii aHacTomo3amu. ComaTumyec-
Kas WHHepBauua obecneynMBaeTcs BETBAMWU MOJIOBOTO HepBa U
TblIbHbIM HEPBOM MOJI0BOro 4seHa. CumnaTuvyeckas WHHepBa-
LMA NPOUCXOANT, B OCHOBHOM, U3 HMKHEN0 6PbI3XKEeyHoro crne-
TEHUA, napacMmnarnyeckas — M3 Ta3oBOro Hepsa.

MoN0BbIMW >Kene3amMmu XXEHLMH ABIAKTCA ANYHMKKA. OHKU pac-
NONOXeHbI B MOMIOCTU Masioro Tasa y 60KOBbIX CTEHOK. B AnYHMKe
pasnnyaloT MaTOUHbIA U TPYOHbIV Nostockl. TPY6HbIN NoC Npu-
NOAHAT KBepXy M obpalleH K BOPOHKE MaTO4HOW (hannonueBoit)
TPyObl. ANYHMK COeAMHEH MOABMXHO C MATKOM M CTEHKOW Tasa
npu noMmowm cBs3oK. Co3peBLIME B ANYHUKE ALa Yepe3 NpopbiB
B €ro CTeHKe nonagatoT B 06LLYyH0 MOIOCTb TeNna 1 0TTyAa BbIBOAAT-
cA yepes AnueBofbl. PoNNNKY/bI B ANYHMKE MO3BOHOYHbIX COAep-
XaT OfHY KPYMHYHK ANLEKNETKY, OKPY>XEHHYI MeNKuMn honnm-
KyNApHbIMWU K/IETKaMu, KOTOpble CAyxaT 4719 NUTaHUA ANLEKIeT-
K1 1 06pasoBaHns SMLEBOM 060/104KN. BHYTpK (honInKy bl y Mie-
KonuTarLwmx obpasyeTcs MosocTb, HanosIHeHHas CePO3HON XUf-
KOCTbi0. B MOMEHT co3peBaHUA ANLEKNETKU (ONINKyNa /lonaeTcs
N ANUeKeTKa nonajaeTt B MonoCTb Tesa, Ha MecTe Xe (o INKy bl
obpasyeTcsa 3HAOKPUHHAA CTPYKTypa —XKenToe Teso.

OnnogoTBopeHne ANLEKNETKN 00bIYHO MPOUCXOANT B MaTou-
HOM (thannonneBoil) Tpyb6e, OCYLLECTBASIOLLEA TPaHCNOPTUPOB-
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Ky AWUEKIEeTKU U CrepmaTo3onjoB, co3jaHue 61aronpuAaTHbIX
YCNOBUIA 4715 ONJIOAOTBOPEHUA W PasBUTUA SANLEKIETKN B paH-
HWe CPOKW 6GepeMeHHOCTUM W MNPOABUXKEHME 3apojbilla MepBbIX
AHel pa3BuTUA B MaTKy. MaTka MMeeT rpyleBUaHyH (opmy,
06paLleHHY Y3KMM KOHLIOM BO Bflarasivile.

MonocTb MaTKy poXKaBLUEN XXEeHLMHbl Ha PPOHTa/IbHOM pas-
pese umMmeeT TpeyronbHyto dopmy (puc. VIIL4). B BepxHUX yrnax
3TOro TPEeYyrofibHNKa Haxo4ATCA OTBEPCTUSA, OTKPbIBalLlMecs B
MaTO4YHble TPyObl, B HUXHEM Yyrnay - nepelleeKk, Befylwui B
NosIoCTb KaHasa LUeMKM MaTKW, KOTOPbI B HWKHEM ee KOHLe

, OTKpbIBaeTCA BO BnarajvLige.

Puc. VII1.4. MaTka, MaTOuYHble TPyObl, ANYHUKN (BUA C334M,
npasas MonoBMHA MaTKW, MaTOUHble TPYObl Y ANYHWUK BCKPbITbI):

1 —LUeiiKa MaTKN; 2 —LUMPOKas CBA3KA MaTKW; 3 —Kpyrn
CBA3Ka MaTKW; 4 —ANYHUK; 5 —BOPOHKA MaTO4YHON Tpybbl; 6 —
amryna MaTOo4YHOW Tpybbl; 7 —repeLleek MaTOYHON Tpybbl; 8 —
COOCTBeHHas CBA3Ka ANYHUKA; 9 — OHO mMaTku; 10 —nepumeT-
puii; 11 —munomeTpuii; 12 —sHAOMeTPUiA; 13 —nNonocTh MaTKW;
14 —maTo4Haa apTepuda; 15 — nepelleek MaTKu; 16 — KaHan
LUeiikn MaTKn; 17 —oTBepcTMe MaTKK; 18 —Bnaranuie.
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Bnaranvuie —mbilweyHo-3nacTuueckaa Tpyobka, pacnosioxKeH-
Has B Ma/loM Tasy. Bnaranuuie yvacTtByeT B MpoLiecce COBOKYMJie-
HUS 1M ONJIOLOTBOPEHUSA, B pPOfax COCTaBNsAeT YacTb POAOBOro Ka-
Hana. [nvHa Bnaranuiia 3penon XXeHLWMHbl Konebnetca ot 7 4o 9
CM, LWIKMpUHa — 2-3CM, 3afHAS CTeHKa Ha 1,5-2 cM A/ IMHHENR
nepeAHer. Bnaranuilie MOXeT MeHSATb CBOK (hopMy, AMameTp wu
rnyouHy npu COKpaweHUU MblLL, Ta30BOro AHa, MaTkM U Mbl-
LLeYHbIX 3/1eMEHTOB CBA30YHOro annapara. B nepuog nonosoro
BO3OYXX/EHNA TMPOMUCXOLMUT pPe3Koe KpOBeHanosIHeHMe BeH Ba-
ranvwia, yaJ/IMHeHVe ee BEPXHUX 4YacTel, yBe/IMYeHue TpaHccy-
Jaunin B NpocBeT Braranuwa. ocse nosioBoro CHOLWEHUS CrIn3n-
cTas 060/104Ka Bnaravwa cnocobHa BcacbiBaTb MasMy CrepMmbl
N BblpabaTbiBaeMble CEMEHHbIMW MNy3blpbKaMy NpocTarfiaHAnHbI.

Bonblive nonoeble ryébl —3T0 NapHble napassiesnibHO pacno-
NIOXKEHHbIe B/IMKN KOXW, B KOTOPbIX 3a/10)KEHbI BEHO3Hble Crie-
TEHUS W NYYKN 3M1aCTUYECKUX BOJIOKOH. Manble MnosioBble ryobl
pacnonaralTcs BHYTPU OT 60/1bLUIMX NOMOBbLIX ry6, OHWU OrpaHu-
4YMBaKT C OOKOB MOMOBYHO LLUESb.

B nepegHem yrny nosioBOM LWeNn Mexgy MasibiMy MOJSI0BbIMU
rybamu pacnonaraeTca KJUTOp, B TOJILLE KOTOPOro JIEXUT MeLle-
pucTtoe Teno. HeckonbKo c3aan 0T KNUTopa, MeXay HUM W Bnara-
NINLLEM, PacrosioXXeHO Hapy>XHOe OTBEpPCTMe MOYeuncrnyckarte/lb-
HOro KaHana. B ()yHKUMOHaNbHOM OTHOLUEHWW BY/bBa SABMSETCA
Nno NMpevMyLLecTBy opraHoM rosioBoro 4ysctea. Bo Bpemsi noso-
BOro BO36Y)XXJEHUA KIUTOP HabyxaeT BC/EACTBME YCUIEHUS NPU-
TOKa apTepuanbHOli KPoBU 1 0cNabneHns 0TTOKa BEHO3HOM. B aToT
MOMEHT M3 >Kene3 npeaaBepus BblfenseTca 6oratblii MyLWHO-
HbI CEKPET, YBMAXHAKLING BX0A BO Bnaranuile. ocne noso-
BOr0 CO3peBaHUA Yy 4esioBeKa CTaHOBUTCA BO3MOXKHbIM OCYLLLe-
CTBJ/IEHME NOM0BON (PYHKUMKN. Co3peBaHUe Yy NNL, XXEHCKOro nona
HacTynaeT B Bo3pacTe 16-18 net, My)>Xckoro nona - 18-20 ner.

MonoBoe BfeYeHMe, KakK AOMUHMpYHOLLAA MOTMBauuMs, Bbl-
3blBaeT B OpraHusMe 3HauuTesibHble CABUTK. B 3aTom cnyvae no-
BbILLIAETCA OCTPOTa 3PEeHUs U Cryxa, YyBCTBUTE/IbHOCTbL peuenTo-
POB 3POreHHbIX 30H.

MonoBol akT (KOUTYyC, MOJIOBOE CHOLUEHWe, MonoBoe c6nu-
XeHne, comTne) —PU3NYECKMin npoLecc, HauynHarLLMnes ¢ Mo-
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MeHTa BBefeHMs BO Bfara/vile rosioBoro YsjeHa 1 3akaH4vBato-
WKniica asKynaumen n oprasmMom. B nosoBoM akTe MPUHATO pas-
nnyatb pag a3 - B036YXKAeHMe, NNaTo, oprasm u cnag. Y Myx-
YMH 3TU asbl N0 LAUTENIbHOCTU U UHTEHCUBHOCTU MNPOXOAAT
CTEPEOTUMHO, Y XXEHLWWH OHWN 60/siee pa3HOO6pasHbI.

Bbilwe Mbl onvcann ropmoHasibHy MpUpoay MosoBOro LUK-
na, N03TOMY HWKE MU3M0XKUM 0CO6EeHHOCTU PenpoayKTUBHOIO Npo-
Lecca y XXeHLWUH. ToM0BON UMK Y XKEHLWMH NPUHATO Has3blBaTb
MEHCTPYa/ibHbIM LIMK/IOM. YC/MIOBHO €ro OnpeAensitoT OT MepBoro
OHSA HacTynuBLUEA MeHCTpyauuu A0 MepBOro AHA cnegytoLen
MeHCTpyaunn. [MTeNbHOCTb MEHCTPYa/IbHOM0 LKA Y XeHLUH
fjeTopoaHoro Bo3pacTta (18-45 net) konebnetca B npegenax ot 21
80 35 CYTOK, HO HOPM&/IbHbIM, MEHCTPYa/lbHbIA LUK CUMTAET-
cA, Korfa npofjo/mkaeTca 28 CyTOK, Tak KakK npu aTom Habnwopa-
eTcA cTporas NepuoAMYHOCTb LMKINYECKUX M3MeHeHU. [locne
NosI0OBOr0 akTa Mo4vTU Bcerga HacTynaeT OMN040TBOPeEHMe, T.e.
CNUsiHME cnepMaTo3onja C ANLEKIETKOM, NpuBoAsLlee K obpa-
30BaBLLUEK 3UroThl, CNOCOGHOM pacTu, pasBMBaTbCA W JaBaTb Ha-
Yasilo HOBOMY OpraHusmMy. Bo Bpemsi Oni040TBOPEHUSA SALEPHbLIN
MaTepuas My>XCKOM W >XXeHCKOWM MOMOBbIX K/IETOK 06beAnHAeTCA,
4YTO MPUBOAMT K CMELUMBAHUIO OTLOBCKUX WU MaTepPUHCKUe re-
HOB, BOCCT@HOB/IEHMIO AUNJIOAHOr0 Habopa XPOMOCOM.

Y 4esnioBeKa BO Bpemsi KOUTYCa 3SKYNAT BBOAMTCA BO Baraiun-
we B 06beme 2-5 mn u cogepxnt B 1 mn ot 30 go 100 mMiH.
cnepmarto3onaoB. OgHaKOo BepXHel YacTu MaTO4YHOI Tpybbl 4OCTU-
raet nuwb okono 100 cnepmarto3ongoB. VX TpaHcnopT gamnTtea 5-
30 4acoB. Y 4yesfioBeKa B XEHCKMX MOJIOBbIX NYTAX CriepmMaTo3onjbl
COXPaHAKT CMNOCOBHOCTb K OMI0A0TBOPEHUIO HA MPOTSXKEHUN LBYX
CyTOK. Ha BepxHeli ronoBke criepMarosonja UMerTcs creluasib-
Hble opraHe/iNibl —akKpocoMbl. MorpysmBLUMCL B NiasMy, rosoBka
cnepmMaTo3ouja OpUEHTUPYETCS B IyOb ANLEKNETKN U npeTepne-
BaeT C/IOKHble M3MeHeHWUsA. FA4po cnepmartos3onfa v ANUEKNeTKU
npeobpasyeTcss B MPOHYK/IEYCbl, KOTOpble CONMMXKAIOTCA B LEHTpe
ANLEKNETKM U C/IMBaKOTCA, 06pasys eAnHoe A4PO0 3UroTbl. Ha aTom
3aBepLUaeTcs npolecc onsofoTBopeHus. ObpasoBaBLUasAca rMocse
OMJI0A0TBOPEHNSA 3UroTa NOCTENEHHO MPOABUIaeTca Mo Hanpas/ie-
HUIO K MaTKe M BXOAMT B Hee 4epe3 HEeCKONbKO CYTOK [anbHeil-
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LWWIA (M3MONOTMYECKMIA NpoLecc, Npu KOTOPOM U3 OMNMOAOTBO-
PEHHON AlLEKNeTKN B OpraHW3Me pas3BMBaeTCA M0A HasblBaKT
6epeMeHHOCTbIO. B aMOpUOHaNbHOM pa3BUTUMM OpraHn3ma MJeKo-
NUTaOLWMX BbIAENAT TPU Neprofa: 3apofblLLeBbIil, BO BPEMS KO-
Toporo ob6pasyeTcs 6nacTtoumcTa, MPOMCXOAMT 3aKnafka 3apofbl-
LLUEBbIX IMCTKOB U MNOAHBLIX 060/104eK, NPeAnIOAHbIN, ABNAOLLN-
ecs nepexofHbIM OT 3apOfAbILLEeBOro K NA0LHOMY M XapakTepu3sy-
toLMecs 3aKnafKoil BCeX OpraHoB, W M/OAHbLIN, HayMHaroLmecs
OT KOHLIa NepBoOi TPeTbN GEPEMEHHOCTY 1 3aBepLUatoLMiica poga-
MU. B aTOM nepuoge NpoAo/mIKaeTCs PocT 1 pasBUTHE BCEX OPraHoB,
a Takke (popmmpoBaHMe Nioja B 0COOb, CXOAHYH C POAUTENbC-
KM opraHusmom. Bo Bpems 6epeMeHHOCTU CBSi3b Nioja C mate-
PUHCKUM OpPraHn3MOM OCYLLECTBASETCA MaLeHTOM.

Bo Bpems 3apoAbllLeBOro nepuoga onjaof4o0TBOPeHHas ALeK-
neTKa, NpPoABMrascb N0 MaTO4YHON TpyGe B CTOPOHY Tena MaTKw,
AEeNnMTCA MUTOTUYECKUM NyTEM Ha AOYepHUe Mano AuddepeHym-
pOBaHHble KNeTkn —6nactomepbl. Takum 06pa3oM, OAHOK/IETOY-
HbI 3apOAbIll —3UroTa NpeBpaLLaeTcs B MHOrOKNETOUHbIA 3apo-
AblLL —MOpyNy, COCTOALLY0 M3 8-12 KneTok. B mopyne pasnuyatoTt
[Ba CNOs KNeToK: CBeT/ble M TeMHble. CBeT/ble KNeTKu, obpasyto-
LNe HapPY>XXHbIA CMOW, UrparT ponb B MMTaHWM 3apoAbllla U HO-
CAT Has3BaHMe TPO(O3KTOAEPMbI. M3 TEMHbIX, LEHTpPaNbHbIX Kie-
TOK (BHYTPEHHel KeTOYHON Maccbl) ambpuobnacta pas3suBaeTcs
caMm 3apogbiwl. Mocne nonagaHus 3apofbilia U3 MaTOYHOM TPyObI B
MONOCTb MaTKWU, PasMHOXEHWE ero KNeTOK Pe3Ko YCKOpsieTcs, U
OH MpuobpeTaeT BWA NOMOMO My3blpbKa —61aCTOLUCTLI. DepMeH-
Tbl, BbIAENAOLLMECS 3apOAbILLIEM, pa3pyLlatoT NpuaeXalmin yyac-
TOK CMM3UCTOM 060/104KM MaTKK, 3apOAblll LEeIMKOM MOrpy>aeT-
CA B ee TO/LLY, rAe U NpoAo/KaeT pasBuBaTbCa. bnactoyncTa yBe-
NNuYMBaeTCA B pa3mepe, ee 060/704Ka paspbiBaeTcs U obpasyeTcs
YKENTOYHbIA Ny3blpb. OH COAEPXMUT GENKOBYHO XNAKOCTb, KOTOpas
BO3HMKAET M3 CeKpeTa CAN3NCTON 060/104KM MaTKK. [MapannensHo
C 3TMM HauyuHaeTcs o6pa3oBaHMe NOLHbIX 060/104eK —aMHUOHA
(BogHoI), annaHTouca (MOYeBOM) M XopuoHa (COCYAMCTON).

AMHNOH 06pasyeT OKONONMNOAHbIA Ny3blpb. PYHKUMER ero
ANUTENNA SBASETCA CEKpeuns OKOMONAOAHbIX BOfA, ONpefenso-
WKUX BaXKHelLINe YCNoBUA pasBUTUA M0Aa, a TakkKe BblBeAeHUe
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npoAyKToB ero obMeHa. BTopas 060/104Ka —annaHToMC —npega-
CTaBnseT co60l ny3bipb, 06neravWmnin aMHUOH. TpeTbd 060/104-
Ka — XOPMOH —BMeCTe C a/NlaHTOMCOM COCTaBASIET annanToxo-
PVUOH, KOTOPbIA TECHO CBSI3aH CO CAM3UCTOM 060/104YKON MaTKMW,
06pasysa geTckoe MecTo, U nnaueHTty. lMnayeHTa obecrneyunBaeT
CBA3b Nfofa ¢ opraHM3aMom matepu. lMpu ee nocpeacTse ocylle-
CTBNAETCA 0OMEH BeLLeCTBAMMU MeXAy MaTepblo W MAOLOM;

nNpu 3TOM BbINOMHATCA PYHKUMU razoobmeHa, Tpoduyec-
Kasi, 93HAOKPUHHAasA, BblAeNnTeNbHas, 3awuMTHad. [lnaueHtTa 06-
nafaet aHTUTeHHbIMW W UMMYHOFEHHbIMW CBOWCTBaMMU.

e OO6MeH rasoB Mexay KpOBblO MaTepu W Mnoga npoucxoauT
nyTeM ux Angdys3nmn Yyepes BOPCUHKM XOPUOHa.

MuTaHMe nnoja 4yepe3 XOPUOH MPOUCXOAUT CTPOro m3bupa-
TenbHO. OHO OCYLLEeCTBNAETCA B pesynbTarte (PepMeHTHOro pac-
wenneHns 6enKoB, YrneBOLOB, XXMPOB W CUMHTE3a MUTATe/IbHbIX
BELLeCTB B COOTBETCTBUMM C NOTPEOHOCTAMWU pa3BuMBatoLLLerocs
opraHusMa. B nnaueHTe COAEPXMWTCS LeNblid pag MUHepasbHbIX
BELECTB M MUKPO3NeMeHTOB. naueHTa COAepXUT Takxke 00/b-
LLOe KO/IMYecTBO BUTaMMHOB, KOTOPble MOCTynawT K naogy. B
nnauyeHTe MMetoTca (PakTopbl CBEPTbIBAHWA KPOBW, YTO CMNOCOO6-
CTBYeT MpeKpaLLeHN0 KpOBOTEUYEHNI noce pogoB. MnaueHTa 06-
nagaet 3HAOKPUHHOW (yHKUMel. B Heil mpomcxogsT npouecchbl
CUHTe3a, CeKpeuuu 1 npespawlieHns TOPMOHOB, OMpeAenstoLnX
pasBuThe MPUCNOCOOUTENbHLIX U3MEHEHU B OpraHu3Me mare-
Py, HeO06XOAMMbBIX AN POCTa U PasBUTUA MN0AA, OCYLLECTB/IEHUS
POAOBOr0 akTa W NnakTauuMoOHHON (yHKumMuK. TnaueHTa obnagaeT
CNOCOGHOCTbLIO perynmpoBaTb MPOHUKHOBEHWE Pa3/IMUHbLIX Be-
LWEeCTB U3 KPOBU MaTepy B MNaLeHTy U B 06paTHOM Harpas/ieHUN.
3Ta COBOKYMHOCTb MOP(PONOrNUYECKUX U (PYHKLMUOHANBHBIX OCO-
6eHHOCTe nonyymna HasBaHue NaueHTapHoro Gapbepa. Yepes
NNaueHTy NPOHMKAKT ankorofib, HapKOTUKWU, HUKOTUH, PTYTb,
MbILWbAK, TEMONNTMYECKME fAf4bl, MHOTME TOKCMYECKMEe Belle-
CTBa W, BO3MOXHO, BO30OYAMTENN WHGEKLMOHHbIX 3ab0/eBaHUi
—BUPYCbl, MUKPOOGLI. MnaueHTapHbIA 6apbep OrpaHUYMBaeT Npo-
HUKHOBEHME K NIOLY MHOIMX NEKapCTBEHHbIX BewlecTB. Mnog B
yTpo6e MaTepu Haxoautcsi B TeveHwme 10 NYHHbIX WKW aKyLuepc-
KX MecsueB (OAWH NMYHHbIA MecsL, COAEPXUT 28 CYTOK).

125



B koHue 9 Mecaua nnof npuobpeTaeT MPU3HAKWU 3pEoCTy,
«CTapyeCKnii» BUA YTPauMBaeTCsi, KOXa CTaHOBUTCA PO30BON. [,0-
HOLUEHHbIN NMo4 MMeeT AJIMHY He MeHee 47 CM M Maccy He Me-
Hee 2500 r. ApTepuasibHOe [aBfieHMe MpU POXAEHUU COCTaBnseT
80/45 mm pT. CT.

Y 3penoro nnoja CTpyKTypa AblXaTe/lbHOW CUCTEMbI Takas e,
KaK Yy B3pOCNOro 4enoBeka. Y 3penoro njoga peructpupyroTcs
OMOTOKM rOMIOBHOFO MO3ra, YTO CBUAETENbCTBYET O BKIKOYEHUU
Kopbl 601bWINX MONYyLWapuiA MO3ra B perynauuio pedieKTopHOl
pesTenbHoOCTU. Cnyx M 60neBas 4YyBCTBUTE/NIbHOCTb HeLOCTaTOuY-
Hbl, 3peHNe OrpaHMyYNBaEeTCA CBETOOLLYLLEHNEM, OCA3aHMe U Tep-
MOYYBCTBUTE/IbHOCTb Pa3BUTbl XOPOLUO.

Pojbl, 370 (DM3MONOrMYECKUIA NPOLECC W3rHAHMA W3 MaTKK
yepe3 PoAoBble NYTW M04a MO SOCTUXKEHUWN €ro >XKM3HecrnocobHo-
CTW, & TaKXKe NaueHTbl C OKOMIONIOAHbIMK 000/104KAMU U OKO-
NONNOAHbIMA BOZamu. B BO3HMKHOBEHWW pPOAOB  HambONbLUAsA
pOSib MPUHAANEXUT HEAPOryMopasbHOW W FOPMOHanbHOW cuc-
TeMe MaTepu ¥ naogonnaueHTapHomy Komnnekcy. Komnnekc
HeMpOrymopanbHbIX Y 3HAOKPUHHbLIX M3MEHEHWUI, MPOUCXOAALLNX
B MaTePUHCKOM OpraHu3me nepej pofamu, COCTaB/seT POLOBYHO
OOMMHaHTY. B Te4yeHMM poaoB BbIAENSAIOT TPU Nepuoja: packpbiTve
LWIEeKM MaTKW, M3rHaHWe naoda, MocnepofoBblvi nepuoa. B nep-
BOM Nepuoje nocne packpbiTUS LWENKW MaTKW Mof BAUSHWUEM MO-
BbILUEHHOr0 BHYTPMMATOYHOrO AaBfiEHUS pa3pbiBaeTcA 060/104Ka
NAOLHOrO Ny3bIpsi, NIOAHbIE BOAbl BbITEKAIOT, YBNAXHAA NOBEPX-
HOCTb POZOBbIX MyTeil. Bo BTOPOM nepnofe NpovCXOAUT U3rHaHme
nnoga n3 matkn. OHO OCYLLECTBAAETCA 3a CYET NOTyr —OAHOBpe-
MEHHOIr0 PUTMUYECKOr0 COKpalleHUs MbILL, MaTKU KU GPHOLLIHOIO
npecca. llocne poxaeHus pebeHKa MepesBA3bIBAIOT W MepepesaroT
nyrnoBWHY, OTAeNss, TeM CamblM, HOBOPOXAEHHOro OT Mocnefa.

TpeTuid, 3aBepLuatoLwnin, nepuos poaoB —mnocnefoBblid. B Hem
MPOMCXOAMUT OTC/IOEHUE NfaLeHTbl U BblgeneHne nocnega. Mocne
poXAeHNa nnofa PyHKUMOHaNbHas aKTMBHOCTb Mocnefa yracaer,
MW OH BblfeNseTcAd U3 MOMOCTU MaTKW, OTCHOAa W ero HasBaHwue.
MpoAo/MKNTENBHOCTL POLOB Y MEPBOPOAALLNX XEHLMNH COCTaBNSA-
et 15-20, y noBTOpHO pofawmx — 10-12 yacos. Cpasy nocre pox-
feHuns pebeHKa B MaTepUHCKOM OpraHu3Me MPOUCXOAUT pag npe-
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06pa3oBaHNin 1, B MEePBYHD O4epedb, 06pa3oBaHME W BblAeneHme
MO/IOKa M3 MOJSIOYHOW Xenesbl. MonoyHas >xenesa npefcTaBnseTt
CO60I CNOXHO OpraHM30BaHHbIN OpraH, COCTOALLMIA M3 psja TKa-
Hell, cpean KOTOpbIX: CeKpeTopHas (NMapeHXMMOTO3Has, Xenesuc-
Tas), TECHO CBf3aHHasi C MPOTOKOBbLIBOAALLENA CUCTEMON, MMUO3-
nuTanuanbHas, rNagKoMbllleyHas, COeAMHUTENbHAasA WU XXMPOBas,
KPOBEHOCHbIE U NMMQaTUYECKNe COCyabl MU HepBbl C UX OKOHYa-
HuamK. Mpouecc 06pa3oBaHUs CeKpeTa MOIOYHON >Kenesbl cpasy
)Ke nocne poAoB MPUHSATO  HasblBaTb NIAKTOreHe30M, a BO Bpems
YCTaHOBMBLLEWCA NaKTaunm —nakTonoazom. MosnoyHas enesa
06/1afaeT 04YeHb BbICOKOA OMOCUMHTETMYECKOW aKTUBHOCTbIO. B
pe3ynbTaTe CUHTETUYECKOW [eATeNIbHOCTU CEKPETOPHbIX KIETOK U3
MPOCTbIX UCXOAHbIX BELLECTB CO34aETCA CNOXHbIA MO CBOEMY CO-
CTaBy CEKPeTOPHbI MPOAYKT — MOJIOKO. [lpouecc cekpeTobpaso-
BaHMA B MO/IOYHON XKeNnese HOCUT LMKINYECKUNIA XapakTep. B pery-
NALMK CeKpeLnn MOSioKa MPUHUMAKOT y4acTMe TOPMOHbI afleHo-
rmnogmsa — NpPoNakTUH-KOPTUKOCTEPOH, COMATOTPOMWUH, Tupe-
OTPOMNUH, TOPMOH AANYHWKOB, MHCY/NMH U Ap. B obecneueHue cek-
peToobpa3oBaTe/ibHOW AeATe/IbHOCTA MOJIOUYHON >Kenesbl BKIKOYa-
IOTCA MHOrMe CUCTEMbl OpraHuM3Ma: HepBHasi, 3HAOKPWHHasA, Kpo-
BEHOCHas, nuuieBapuTensHas u gp. O6LWas Mono4yHas Npoayk-
TUBHOCTb 3aBUCUT OT Macchbl Tena matepu. B Lenom 06beM cekpeTu-
PYeMOro MOJIOKa Yy MJIEKOMUTAlOLWMX pacymTaH Ha obecrieyeHue
nuLLeli HOBOPOXXAEHHOI0 MNOTOMCTBA. B cocTaBe MO/I0Ka COAEPXXUTCS
6onee 100 pa3nnyHbIX BewecTB, B TOM ymcne 30 XUPHbIX KUC/OT,
20 aMWHOKMCNOT, 0KO0/0 40 pas/MyHbIX MUHEpPaibHbIX BeLLECTB,
17 BMTaMWHOB, [AECATKM (DEPMEHTOB, pas/iNyHbIe YrNeBOAbl, rasbl,
Bofda. Paf coeAMHEHWIA, TakMe Kak KaseumH W NakTo3a, HU B KakKux
APYTUX NPUPOAHbLIX NPOAYKTax He BCTPeYatoTcs.

SHAOKPUHHBIE XKenesbl, (YHKUMOHMPYOLLME 6e3 MpsIMOro pery-
NSITOPHOr0 B/MSIHWSI TOPMOHOB runogmaa

P4 3HAOKPWHHbIX XKene3 CUHTEe3NPYeT W BblAeNSIeT TOPMOHbI

6e3 YETKOro perynsTopHOro BAUSIHWS TOPMOHOB runodusa. K atum

rOpMOHaM OTHOCATCS afpeHasMH W HopajpeHanuH, BblpabaTbl-

BaeMble B MO3rOBOM BELUECTBE HafMNOYeyYHWUKa, MUHepPaNoKopTy-

Koz, anbfOCTEPOH, CUHTE3UPYEMBIA B K/Ty6OUKOBOW 30HE KOpbl

127



Hafno4ye4yHnKa, NapaTropMoH, obpasywoLwminca B napawumTo-
BUAHbIX Xenesax, KanbLUWUTOHWH, BblpabaTbiBaemMblili B y/bTUMOG-
POHXMaNbHBIX Xenesax, a TakkKe TFOPMOHbI MOMKENYLOYHOW >Ke-
ne3bl —WHCYNINH U T/IIOKOTEH.

AJpeHanvH 1 HopagpeHanuH OTHOCATCA K OCHOBHbIM FOpMO-
HaM, BblpabaTbiBaeMbIM B CMMNaTO-afpeHasioBoO cucTeme. ITu
ropMOHbl BblpabaTbiBatOTCA, B MO3rOBOM BelLeCcTBe Hagmnoueu-
HUKa U B CUMNATUYECKMX HEPBHbIX OKOHYaHMAX. Y 4YefioBeKa af-
PeHaNnH cocTaBnsieT 0kono 80% oT ob6Leli NpoAyKLUMK 3TUX Fop-
MOHOB. AJpeHaNH W HopafpeHanunH, BblLeNnsieMble MO3r0BbIM
BELLeCTBOM HaAMOYeYHUKa M OKOHYAHUAMU CUMMNATUYECKUX He-
PBHbIX BOJIOKOH, M/IOXO MPOHUKAKT Yepe3 remMarosHueganmyec-
Knin 6apbep. OfHAKO MHOrMe KatexofiaMuHbl 06pasytoTcs B MO3-
re. HopagpeHanuH, o6pasyowmiics B rojl0BHOM MO3re, He Mno-
CTynaeT B CUCTEMHbI KPOBOTOK B 3HAYUTE/IbHbIX KO/MYECTBAX,
B CBA3W C €ro 3axBaTOM HEPBHbIMW OKOHYaHUAMWU. DPPEKTbI
3TUX TOPMOHOB C/IOXHbl M MHOro06pasHbl, NPUYEM, Ha OLHM
OpraHbl-MULLIEHN afipeHa/IMH U HopafpeHanH [LeiCTBYHOT CXOA-
HbIM 06pa3oM, Ha gpyrve — no-pasHomy. Cekpeums KoTexosa-
MWUHOB, KakK W T/IIOKOKOPTUKOWUAOB, YCW/IMBaeTCA MNpWU pasfiny-
HbIX CTPECCOPHbIX CUTYyaLMAX.

[TOpMOHbI, perynupytollee BOLHO-CONEBOE paBHOBeECUe, [e-
NATCH Ha [IBe OCHOBHbIE TPYNMbl: FTOPMOHbI, PerynumpyroLwmne KoH-
ueHTpaumio noHos Na+, K+u H+ (anbfoCTepoH, aHrMOTEH3UH U
PEHVH), U TOPMOHbI, BAMAIOLLME Ha pPaBHOBECHE KanbLma U oc-
(haTtoB (MapaTropmMoH U Ka/ibUUTOHMH).

AnbAOCTEPOH, PerynupyoLnin koHueHTpaymo Nat n K+ Bbl-
pabaTbiBaeTCAd B KNYy6OYKOBON 30HE BbICLUIMX MO3BOHOYHbLIX. He-
NOCpefCTBEHHOE BMSAHME HAa (PYHKUWIO KNeTOoK, BblpabaTbiBato-
WMX anbLOCTepOH, OKa3blBalOT M3MEHeHWs KOHueTpauum Na+ u
K+ B nnasme. Perynauua cekpeuun anbfoCcTepoHa onocpeayeTcs
CUCTEMOW PEHWH-aHTMOTEH3UH. PeHUH o6pa3yeTcs KOHCTOr1oMe-
PYNAPHLIMU KNeTKaMu, pPacnosioXXeHHbIMU B CTeHKax afgepeH-
THbIX COCYA0B MOYKW. 104 BAUAHUEM PEHWHA M3 LUPKYIMPYHO-
Lero B niasme nentuia aHrMOTeH3MHa-1 06pas3yeTca aHrMOTeH-
31H-I, KOTOpbIV LOCTaBNSAETCA KPOBbIO K KOpe HaAmo4YevyHUKOB
N YCUNNBAET CeKpeLuto anbaoctepoHa. NoagepxaHue romeocTasa
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Kanbuua n ocopa Heob6XoAMMO AN HOPMAaSIbHOW >XWU3Hepes-
TeNIbHOCTW OpraHu3ma 6narofaps UX BaXKHeWLlei ponnm BO MHO-
rmx npoueccax. MoHbl Kanbuums BAUAKOT Ha NPOHULLAEMOCTb Kile-
TOYHbIX MembpaH, aKTUBHOCTbL psAga (PepMeHTOB, HE0BXOAUMbIX
B mpoLecce ON0LOTBOPEHNUSA, NPU CUHANTUYECKOW Nepejaye, on-
pefensatoT BO3OYAUMOCTb HEPBHO-MbILIEYHOW CUCTEMbI U T.A.
dochartbl BXOAAT B cocTaB hochonmnuaos, PepmMeHTOB, HYK/e-
WHOBbIX KUCNOT. B perynauuy cofepxaHuna Kanbumsa u ocparos
NPUHUMAIOT y4yacTve fABa roOpMOHa: MapaTropMoH W KanbLuMTO-
HWH Hapsagy c BuTamumHoMm [3

MMapaTropMoH o6pa3yeTcsd MapawmuTOBULHBIMUN XKene3amu, Ko-
TOpble 0O6HapPY>eHbl Yy BCeX MO3BOHOYHbLIX. ITO napHble 06pa3so-
BaHWUSA, TECHO MPUMbIKAaKOLNe K LMUTOBUAHON Xenese.

KanbUuMTOHNH 06pasyeTca MnapHbIMU Y/bTUMOOPOHXMANbHbI-
MW KenesaMmun. Y MIeKONUTaloWwmx TKaHb 3TOM XXenesbl BKpane-
Ha B LUMTOBUAHYIO Xenesy 1 nosy4vuna HaseaHne C-KneTok (CBeT-
Nble KNeTKN WUTOBUAHON enesbl). KanbLUTOHUH He nocTynaeT
B MONOCTb (DONNIMHYNA >Xefedbl, KaK TUPEOUAHble FOPMOHbI, a
BbIBOAMTCS B KPOBb.

MapaTropmMOH M KaNbLUUTOHUH —BaXXHeWLINe CUCTEMbI peryns-
unn cogepxaHuns Ca2+ B KpoBM. AKTUBHOCTb MapaliMTOBUAHON U
YNbTUMOBPOHXMANIbHOW Xene3 perynnmpyeTcs HenmocpeacTBeHHO YpoB-
Hem Ca2z+ lpu ero NoBbIWEHNN YCUIMBAETCA BbipaboTKa KasbLu-
TOHMHA, CHWXeHne ypoBHA CazZ+ yCU/IMBAET CEKPeLuto mapaTrop-
MOHa KneTKamy napawiMToBUAHON Xenesbl. MOCTOAHHbIN YPOBEHb
KanbLuma 0COBEHHO BaXKeH ANA (PYHKLMM BO3OYAMMbIX CTPYKTYP.

B 3HLOKPUHHOW YacTy NopKenyLo4HOMN Xenesbl (OCTPOBKM J1aH-
repraHca) BblpabaTbiBaOTCA ABa Pa3HbIX FOPMOHA: WHCY/IUH U [/IH0-
KaroH. KneTku, CUHTE3MpYHoLLME WHCY/IMH HasblBatoT Geta (nnv B)
KNeTkamu; K/eTKu, BblpabaTbiBatowime nrnokaroH —anbga (Mnn A)
Knetkamu. Kpome HVX onpegeneH TpeTuid TUN KNeTOK —aenbTa-KneT-
KW, B KOTOPbIX CUHTE3NPYeTCs COMATOCTaTWH. Y BCEX MO3BOHOYHbIX
B OCTpOBKax JlaHrepraHca CUHTE3UPYHOTCA WHCY/NUH W T/IHOKaroH,
OCHOBHas (hyHKLMA KOTOPbIX COCTOUT B PErynaumMm metabosmueckmnx
MPOLeCCoB; OT 3TUX FOPMOHOB B 3HAYMTE/ILHOM CTEMEHW 3aBUCUT
YPOBEHb /IHOKO3bl B KPOBW, HEOOXOAUMBIV AN1S HOPMaSIbHON W3-
HeaeATeNbHOCTU opraHusmMa. VIHCYNuH npefctasnseT cobowo 6enko-
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Bblli TOPMOH C MOJIEKYNSipHOI Maccoi okono 6000 Aa (JanbToH). B
HacToslLLee BPeMS MHCY/MH OBHapyXeH Yy MHOMMX 6ecrno3BOHOUHbIX
XXVBOTHbIX, UTO CBUAETENbCTBYET, MO-BUAWMOMY, He TO/IbKO O ero
APEBHOCTU, HO ¥ O B&XXHOIN PONV B Perynsumum Metabonnyecknx npo-
LeccoB. [lOKaroH —noAunNenTug C MONEKYNISPHOM Maccoi OKOMo
3500 [da. Kpome anbga-KneToK OCTPOBKOB JlaHrepraHca r/itOKaroH
BblpabaTblBaeTCA TaKkKe B C/IM3UCTON 060/104Ke KMLIeYyHUKa (3HTe-
porntoKaroH). FopMOHbI OCTPOBKOBbIX K/IETOK OKa3blBatOT 3HAUNTE b-
HOe BO3JeNCTBME Ha MeTabonmueckune npouecchbl. HCYNnH sBnseTcs
aHab0/IMYecKM rOPMOHOM C LUMPOKMM CNEKTPOM AeicTBus. Ero posb
COCTOMT B MOBbILUEHWUN CUHTE3a YI/eBOAOB, XMUPOB, 6enKoB. OH CTU-
MynMpyeT MeTabonmM3M rNKo3bl. 104 BAMSHWEM WHCY/NMHA YBeNu-
UMBAETCA NPOHULAEMOCTb [/ T/IIOKO3bl K/IETOK MUOKapaa, CKenet-
HbIX MbILLUL,, YTO YCUNMBAET TOK FNIHOKO3bl BHYTPb K/ETOK U €€ O6MEH.
B neyeHn OH CHWXXaeT T/IIOKOHeOreHes, B/IMAET HAa OOMEH >KUPOB,
CTUMY/IMPYET HaKoM/eHVe Xumpa B opme Tpurnuuepuaos. [encrsve
rNIOKaroHa Ha MeTabosmyeckre NpoLecchbl OCYLLECTBAAETCA B Meve-
HU U peanun3yeTcsa yepe3 adeHunaTumknasy n u-AM®. OCHOBHOIA
3()(heKT ropMoHa COCTOWUT B YCWIEHWUMW [/IOKOreHONMN3a B MEeYeHMU,
[NIIOKaroH SBSETCA CUHIPIUCTOM  afjpeHasiHa.  Perynauus aH[oK-
PUHHOWN Kene3bl OCYLLECTB/SETCA CUMMATUYECKOW M napacumnaTu-
YECKON HepBHON CUCTEMOW. MpUCYTCTBUE B XKENYA0YHO-KULLEYHOM
TpakTe r/OKO3bl BbI3bIBAET BbIOPOC 3HTeporntokaroHa. ComaTocTa-
TUH, BblpabaTbiBaeMblii AeNbTa-KNeTKamn, OKa3blBaeT WUHIMOUpPYHo-
Lee BAUSHUE HA BblAeneHNe rnoKaroHa. CumnaTuyeckas CTUMyns-
LA YCU/IMBAET CeKpeLMIo rntoKaroHa. Mpu runornnkemMun, T.e. pes-
KOM CHVKEHUW YPOBHA TNtOKO3bl (HopMa okono 80-120 mMr%) Ha-
6nrofaeTcs yyallleHune cepauebueHuns, ronog, BosdyxaeHue. MNpu ypos-
He roKo3bl Bbiwe 180r/100Mr% oHa BbIBOAWUTCA C MOYEid, 4TO Mpo-
NCXOANT NPY HEeAOCTATOYHOW PYHKLMN MHCYIMHA. DTO ABMSETCA Of-
HUM U3 NPOSBNEHUI caxapHoro anabeta. 310 3a60/1eBaHNe BO3HMKa-
eT B pesy/ibTaTe HeJOCTaTOYHOM  BbIpabOTKM  MHCYNMHa  6eTa-
KneTKamy nogpKenyaoqHom xenesbl. BXenyao4yHo-KULWLEeYHOM TpakTe
BbIJENAETCA MHOrO BeLEeCTB, MPUHUMAKOLLMX yyacTue B MuLLeBape-
HUKU. Cpeamn HUX UMeeTCa psj ropMOHOB NeNTUAHOW npupogsl. Hawm-
bonee MU3yYeHHbIMU ABNAIOTCA TacTPUH, CEKPETUH, XOJIMLUCTOKU-
HUH (NaHKPeOo3UMUH). B Xenyao4yHo-KULLEYHOM TpakTe, Kak yKasbl-
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Ba/10Cb BblLle, BblpabaTbiBaeTCA r/OKaroH (sHTeporntokaroH). Oc-
HOBHOW (DYHKLMeA 3TUX FrOPMOHOB SBNAETCS B/IUSHWE HA MOTOPUKY
N CeKpeuuto pas/iyHbIX OTAENI0B NULLEBapUTENIbHOro TpakTa. lac-
TPWUH CTUMYNUPYET CEKPeLMto CONMAHOW KUCNOTbI XXenesamu (QyH-
[anbHOro otaena xenynka. CekpeTuH U XONUUUCTOKUHUH CTUMYIU-
PYIOT SHLOKPUHHYHO (PYHKUMIO NOLKENYA0UHONM >Kenesbl, CEKPeTUH
BbI3blBaeT BblJeNeHe MaHKPeaTU4eCcKoro COKa, a XONULUCTOKUHUH
—CeKpeLmIo pepMeHTOB.

K opraHam C He4yeTKO BbIPaXEHHON WAW BUAOU3MEHEHHOW
9HAOKPUHHOW (PYHKUMEN OTHOCUTCH TUMYC (BMIOYKOBas >Kene-
3a). B BMNOYKOBOW ene3e U3 CTBOSIOBLIX KNETOK KOCTHOMO Mo3ra
obpasytoTca T-NMMQOLUTBI, KOTOpble 3aTeM MWUTPUPYHOT B Ne-
puepunyeckne nUMQPoOnNLHbIe KNeTkn. M3 Tumyca 6bin BblgeneH
psaL NoNMNenTUL0B —TUMO3WUH, TUMOMO3TUH, TUMYCHbIA TyMO-
pasibHbIA (hakTop, KOTOpble BbICBOGOXAAKOTCS a mnasmy u, no-
BUAVMOMY, WrpaltT po/ib B KNETOYHbIX UMMYHHbIX peakuusx.
Anuns (LWNLWKOBMAHAA Kene3a) MpeLCTaBnseT cob60i BepXHUA
NpUAaToK Mo3ra U OTHOCUTCS K NMPOMEXYTOYHOMY MO3rYy.

B anutunse BbipabaTbiBatOTCA CEPOTOHWH, MENATOHUH U ApYy-
rme ropMOHbI. Y CTaHOB/IEHO, YTO MeNlaTOHWH TOPMO3UT Bbljese-
Hue JIC n PI n, Takum 06pa3om, CeKpeuuto roHagoTponuHa u
aKTMBHOCTb TOHAf.

Bo3pacTHble 0CO6eHHOCTU 3HAOKPUHHOW CUCTEMbI

YKenesbl BHYTpeHHEN cekpeuuy MOp{OIOrnyeckn n hyHKLMo-
Ha/IbHO CO3PEeBatoT MO Mepe pocTa M Pa3BUTUA OpraHM3Ma. Y Kax-
[0V Xenesbl eCTb CBOEOOpa3HbIi X0A PasBMTUS, HamnpuMmep, Y
HOBOPOX/EHHbIX [eTel LWUTOBMAHAA XKefe3a J0BOJIbHO pa3BuUTa.
Ee macca moxet gocturatb 4,85r. OcCo6eHHO MHTEHCUBHO XXenesa
pacTeT K KOHLY, MepBOro roga »u3HuW, Korga ee macca yjsauBa-
ercAd. TUPOKCUH noBbliWwaeT Bo3byaumocts LLHC n npuBognt K
PE3KO BblpaXXEHHOW 3MOLMOHaNLHOCTK. 03TOMy BO30OYyAUMbIE U
AMOLMOHa/NbHbIE AeTW LO/MKHbI MPUB/EYL BHUMaHUE yuuTenei u
LUIKO/IbHbIX Bpayen. Y Takux feTeil M3MeHseTcs (yHKLMOHaNb-
HOe COCTOsIHWE BereTaTMBHON HEPBHOM CUCTEMbI, BCNEACTBUE Yero
yyallaeTca cepjuebueHne, ycunvMeaetca NOTAMBOCTb.  [MOHMXKe-
HVe [eATefIbHOCTU LMTOBMAHOWM Xenesbl MPUBOAUT K CHUKe-

131



HNUIO O0OMeHa BELLEeCTB M pacxofa 3Heprum, K 3ameasieHu0 06-
LLero pocTa, HapyLeHUIo pocTa HOrTel 1 Bonoc. B Tsxenbix cny-
yasx HacTynaeT 3abofieBaHMEe MUKCeLema, WM CAU3UCTON OTEK.
Mpn HapyweHUn QYHKUUW NapawmMToBUAHBIX >Kenes yBenmuun-
BaeTCA COoAep>KaHWe KanbLWMs B KOCTAX U CHUXKAETCA ero ypoBeHb
B KpoBW. OCO6EHHO CUNLHO feACTBME 3TOM0 FTOPMOHA BbIPaXEHO
B MO/0J40M Bo3pacTe. Pa3pylueHue 3y60B y AeTell U MOAPOCTKOB
4acTo CBA3bIBaeTCA C HeAOCTAaTKOM naparopmMoHa. HagnoyeuHble
Xenesbl, N0 HEKOTOPbIM [aHHbIM, PacTyT MeA/IeHHO B MepBble
rogpl XW3HW. YCuneHne ux pocta Habnogaetcs B 6 feT U B npo-
mexyTke oT 10 go 15 net. [lo 3 neT B Hagno4vyeyHuUke pebeHka
KOPKOBOe BeLlecTBO npeobnagaer Haf MO3roBbiM. 3aTem pasBu-
TWE KOpbl HaAMOYeYHWKOB HECKO/IbKO TOPMO3UTCA WU LOCTUraeT
3penocTn B NOAPOCTKOBOM BoO3pacTe. ®YHKUMUA HaLMO4YeyHUKO-
BbIX XXe/ile3 N UX TOPMOHOB TaKas e, KakK Yy B3pOC/0ro 4enoBeka.
FMnogus, Kak n gpyrve >kenesbl, UMelOT [Ba 3Tana pe3koro no-
BbllLEHMA Maccbl: 3TO B Bo3pacte 1-4 net v B nepuog Non0BOro
co3peBaHus. 19 BO3pacTHOM (hM310N0rum 0ocoboe 3Ha4yeHne MMeeT
COMaTOTPONHbIVA FOpMOH. [py ero HegocTaTke, KOTOpPbI coveTa-
eTca C UenbiM psagoM Apyrux (PakTtopoB, MOXHO Habnwogatb OT-
puuatenbHOe BINAHNE HA POCTOBbIE MpoLecchl. [OPMOH MHCYUH
CBOE [elCTBME HAYMHAET OKasblBaTb Y)XXe B paHHEM BO3pacTe, HO
WHCYNAPHBLIA annapaTt MOSHOCTLI0 CHOPMUPOBBLIBAETCA K NOLPO-
CTKOBOMY BO3pacTy. BunoukoBas unnu 306Has xenesa CYMTAETCA
BNO/SIHE CHOPMUPOBAHHOW K MOMEHTY POXAeHWs, a ee Macca
pocturaet 13-14 r. MNocne 15 net ee macca Ha4YMHAET YMeHbLIATb-
ca. VimeloTca ykasaHus, 4TO BUIOYKOBAA Xenesa BAUAET Ha pocT
opraHusMa 1 ero MuHepasbHbll 06MeH. INUPU3 UMeeT Maccy
0,2 r 1 passmBaeTca A0 4-X neT. HaumHaa c 3TOro Bo3pacta Ha-
6nofaerca ero vHsonwouma. OTMeyaeTcs TOPMO3ALLEe BUAHUE
anudun3a Ha NpPoLecchbl MoM0BOro CO3peBaHuA.

[MonoBble TOPMOHbI B ONpeAesieHHOM BO3pacTe CNOCO6CTBYHOT
nosioBOMy co3peBaHuto. [1on0Boe co3peBaHMEe [EBOYEK HayMHa-
eTcAa npumepHo B 9 neT, Korfga YCuAMBaeTCAs POCT BHYTPEHHUX
MONOBbLIX OPraHoB; MaTKW, MaTOYHbIX TPYy6, AMYHMKOB W Bfara-
nvwa, B 10 neT HauyMHaAEeTCA YBENMYEHME MONOYHbIX Xenes. po-
LleCC pasBUTMA MOJIOYHbIV Xenesbl 3aHMMaeT 3-4 rofga v 3aBep-
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waetcs K 14-15 rogam. B 11 net HaumHaeTcs 0BONOCeHMe NoOKa,
K 16 rogam 3akaH4MBaeTCs OBOJIOCEHME MOAMbILIEYHbIX BNajuH.
B Bospacte 12-13 neT HayMHalOTCA MeHCTpyauuu, HO TONbKO K
15-16 rofaM (YHKUMSA ANYHUKOB MpuobpeTaeT xapakTep, TU-
MUYHbLIA 4N B3POCNON XXEHLWMHbI; B Helk obpasyeTcs LOCTaTou-
HOe KO/INYecTBO MNOJIOBbIX FTOPMOHOB; PEryfisapHo, Kaxgble 28
[Heii, co3peBaeT W BblgenseTcsa siuekneTka. B nepnog nonosoro
CO3peBaHNA 3aMEeTHble M3MEHEHUA NMPOUCXOAAT B CTPOEHUN CKe-
neta, Npexfie BCero, KOCTeil Tasa, KOTOpble pacTyT B LUVPUHY.
Takum 06pa3omM, nepuog NosioBOro CO3PeBaHWUA HOPMabHO pas-
BMBAIOLLMXCA 3[40POBbLIX AeBYLUeK 3aBepliaeTca K 16-17 rogam.

NonoBoe co3peBaHMe Masibu4MKOB HauMHaeTcs Ha 1,5-2 roga nos-
Xe, YeM [eBOYeK W, COOTBETCTBEHHO, MO3Xe 3akaH4yuBaeTca. [lep-
BbIM MPU3HAKOM HayaBLUErocs MosioBoro cospesaHus B 11-12 net
ABNAETCA YBE/IMYEeHNE Pa3MepoB Hapy>KHbIX MOJI0BbIX OPraHos U Mo-
NOBbIX XKefe3 AnYeK, PoCT KOTOpbIX 3aKaH4YMBaeTcs B 16-17 net. B 13-
14 net HaumHaeTcs orpybeHWe ronoca, KOTOPOe 3aKaHYMBAETCH, B
cpegHeMm, K 16 rogam. OBosioceHWe nobka HaumMHaeTcd B 12 net u
npogo/mkaerca Ao 17-18 neT, Korga oKoHYaTenibHO hopMupyeTcs cne-
LMNYECKNIA MYXXCKOM TUM OBONOCEHUS N106Ka, pacnpocTpaHstoLLe-
rocs KOHycoo6pasHo 1o o6nactv nynka. OBOMOCEHME nua 1 NoAMbI-
LLEYHbIX BNajuH NpuxoanTca Ha Bo3pacT 14-15 neT. 3penble My>XCKue
MOMOBblE KNETKN — CrepMaTo3onibl 06pas3ytoTcsi B AMYKax Yxe B
Bo3pacTe 13-14 nieT. B nepnog nonosoro co3peBaHns NosBAAKOTCA MOJ-
NOUNN —CamMOornpoun3BONIbHOE W3BEPXKEHME CEMeHW, NpoucXoasLlee
06bI4HO BO BpeMs CHa. B nepuof nosoBoro co3pesaHus y MasibymKoB,
KPOMe Ha3BaHHbIX W3MEHEHWA, MPOUCXOAUT WHTEHCMBHOE pa3Bu-
TWe MyCKynatypbl, obycnaenusaroLlee 6GOMbLUYO, YEM Y [EBOYEK,
MblLLEYHYIO cuny. [Mepuof MOMOBOro CO3PEBaHWUA XapaKTepusyeTcs
TaKXKe 3HauYUTE/IbHbIM YCKOPEeHMEeM Temna pocTa, 00YC/NOBIEHHOrO
CTUMY/IMPYIOLLMM [EACTBMEM MNOMOBLIX FOPMOHOB HAa POCT KOCTeiA
ckeneta. OHO OTMeYaeTcs Ha MepBbIX 3Tanax NonoBoro passuTusa. B
11-13 net y gesoyek nB 13-15 1eT y Ma/Ib4MKOB MPOUCXOAUT CKaYOoK
pocta. Temrbl pocTa NOAPOCTKOB TECHO CBfA3aHbl C MOJI0BbIM pas3Bu-
TWeM, T.e. C BUAHWEM MOMOBLIX FOPMOHOB U JocTuratoT 8-10 cM B
rog. K KOHLYy NosioBoro cospeBaHUs rofoBoli MpUPOCT A4/IMHBI Tena
YMEHbLLAETCA W coCTaBnsAeT Bcero 1,5-2 cm.
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KacTpauwus, cienaHHasi B JeTCKOM BO3pacTe, NMpuMOCTaHaBM-
BaeT pa3BMTUE MOMOBLIX OPraHoOB, a NOMIOBOE BNeYEHUE AaxKe He
nosBAseTCs.

W3 rurmeHnYecknx meponpusTuii ocoboe Mecto 3aHMMaeT NnocTo-
SIHHOe 006CneaoBaHVe W AUCNaHcepu3auus AeTeil Ha NpeameT OTK/0-
HEHWIA OT HOpPMa/lbHOrO PasBUTKS K pocTa. IMpu HacTynneHun nono-
BOW 3pefiocTU W MOSIBNEHUN MEHCTpyauuid AeBOYKM AO/MKHbI CO6/H0-
[aTb FMr1eHy NonoBbIX OpraHoB. Bo Bpemsl, 1 B NepBble TPU AHS Nocne
HUX HENMb3S NOAHUMATb TSHKECTW, CTMPaTb Oenbe, a Takke A/IUTENbHO
CUAETb B OAHO 1 TOI e no3e. Mpu 601X B HUXKHEM OT/ENE XKMBOTA U
06WNbHBIX KPOBSHbLIX BbIAENEHUAX HEOOXOAMMO 06paTUTLCS K Bpauy.

KOHTpO/IbHbIE BOMPOChI:

1 Ponb 3HAOKPUHHbBIX Xefe3 B XXWU3HefeaTelbHOCTY opraHu3mMa.

2. MMoHATME 0 HelipoceKpeLun.

3. Pofb penusnMHr-ropMoHoOB B AeATeNIbHOCTU 3HAOKPUHHOW
CUCTEMBI.

4. 'vnoTanaMmyeckue ropmMoHbl 1 KX CBS3b C HEMPOrMNogU30oM.

5. CTpoeHue n pyHKUMK runogumsa.

6. FOpPMOHbI LIMTOBUAHONM >Xenesbl U WX BAUSAHUE Ha opra-
HU3M 4enoBeka.

7. OCHOBHble TOPMOHbI HAAMOYEYHbIX XKenes.

8. MonoBble rOPMOHbI N PENPOAYKTUBHAA PYHKLUA opraHu3Ma.

9. My>XCKue nonoBble OpraHbl.

10.MnaueHTa, ee CTpoeHUe M PYHKLMUN.

11 .I'opMOHbI, perynupyouime BOAHO-CONEBON OOMEH.

12.\HCynuH 1 ero posib B OpraHu3me.
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MMABA IX
PN3INONOIrMa HEPBOB N MblLLLL

YHuBepca/ibHbIM CBOWCTBOM XXWBOW KNETKW ABNSeTCA BO30Y-
AUMOCTb. B KauyecTBe BHeLLIHUX BO3L4ENCTBUIA, Bbi3blBalOLMX BO3-
Oy>XaeHue, MOryT BbICTYNnaTb MexaHW4ecKue, XUMUYEecKue, 3BY-
KOBble N CBETOBble BAUAHUA. [NA Kaxaou BO3OYLMMON KNeTKW
BeCb Habop BHELWHUX W BHYTPEHHUX BO3LENCTBUI-pasfpaxuTe-
Neil LennTcA Ha [Be HepaBHble 4acTW: afekBaTHble U HeajekBart-
Hble pasfpaxuTenn. AfeKBaTHbIMW Ha3blBatOTCA Takue pasfpa-
XWUTENN, KOTOpble AEACTBYIOT Ha AaHHYI0 OMONOTNYECKYIO CTPYK-
TYpPY B €CTECTBEHHbIX YCNOBUAX, K BOCMNPUATUIO KOTOPbIX OHa
cneunansHO npucrnocobeHa B npouecce 3BONOLNN. Tak, Hanpu-
Mep, afleKBaTHbIM pasfpaxutenem Ans (oTopeLenTopoB ceTyar-
K1 rnasa sBNSeTCA BUAMMAs YacTb CnekTpa, Ans 6apopeLenTopos
COCY[0B — M3MeHeHVe [aBfeHUsA KPOBW, ANS CKeNeTHbIX MbILLL,
— HepBHbIA UMNYNbC U Ap. HeagekBaTHbIMU Ha3blBAKOTCS Takue
pasfpaxuTenn, ons BOCNPUATUA KOTOPbIX JaHHas CTPYKTypa cne-
UvanbHO He npucnoco6neHa. Hanpumep, AN CKeNeTHOW MblLl-
Ubl afeKBaTHbIM pa3fpauTenem SBAAETCA HEPBHbIA WMMY/bC,
HO OHAa MOXEeT coKpallaTbCA W MPU MeXaHW4YeCKOM yaape Wu
ObICTPOM corpeBaHumn. [N HepBHbIX KMETOK MHOTFOK/IETOYHbIX
OpraHM3MOB afleKBaTHbIMWU pPa3fpaXUTeNsIMN ABNAKOTCA 31eKT-
pPUYECKME TOKM U HEKOTOPble XUMWYECKME areHTbl, npogyLmpye-
Mble APYTMMMK KneTKamu. PasgpaxuTtenu, BO3LEWCTBYA Ha KIeT-
KW C onpeieneHHON CWUNOW, BbI3bIBAOT CNeuuann3npoBaHHble
(hOpMbl OTBETHOW peakuun, a UMEHHO: Y MbILEeYHON TKaHU —
COKpalleHune, y HepBHOW — MpoBefeHMe 3NeKTPUYECKOT0 UM-
nynbca, Y CEKPETOPHOW — CUHTE3 U BblgeNieHne 6U0N0rnYecKm
aKTMBHOIO BelyecTBa. Bo30ygumocTb TkaHel pasnuyHa. Mepoii
BO3OYLMMOCTU ABNAETCA MOPOr pasfpakeHns — MUHMMasbHas
cuna pasgpaxuTtens, cnocobHas Bbi3BaTb BO30YXKaeHue (peoba-
3a). BanekTpon3nonornyecknx nccnefoBaHmsaxX nonb3yTcs no-
HATUEM «XPOHAaKCUSA» - MUHMMabHOE BpPEMS, B TeYeHue KOTO-
poro TOK, paBHblii YBOEHHON peobase, AENCTBYET Ha TKaHb U
BblI3bIBAET BO30OYXAEHUE.

PasgpaxuTenun, cuna KOTOpbIX MeHblUe MOPOroBOW, Ha3blBa-
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tOTCS MO NMOPOroBbIMY, & PasfpaXkUTeny Nno cuie NpesblLIaloLLne
Mopor pasfpaXKeHns — CBEPXMNOPOroBbIMU. PasfpaxuTenem Xu-
BOI KNeTKN MOXET ObITb NH060e M3MEHEHWNE BHELLHeW cpeabl unu
BHYTPEHHEro COCTOSIHUS OpraHuM3Ma, eciv OHO [LOCTaTO4YHO Be-
NIMKO, BO3HMWK/IO JOCTATOYHO ObICTPO M NPOAO/HKAETCA A0CTaTOY-
HO Aonro. B (m3monornyeckom 3kcrnepvMeHTe B KayecTBe pas-
APXWTENS valle BCEro MCMonb3yeTcs 3NeKTPUYECKWUiA TOK, Mo-
TOMY 4YTO OH, BO-MEPBbIX, HE OCTaBMAET B TKaHAX HeobpaTUMbIX
SBIEHNI, BO-BTOPbIX, NErKO [03MpYyeTcs Mo cune u ANUTeNbHOC-
T W, B-TPETbMX, NO CBOEN MpuUpoae 6/M30K K 3NEKTPUYECKUM
npoweccam, KOTOpble BO3HWUKAKOT B BO30YXJaeMbIX TKaHAX. Bo3-
OyaMMbIM KNeTKam, Npy OTCYTCTBUM AOCTaTOYHbIX pasgpaxuTe-
Nei, CBONCTBEHHO COCTOSHME (PU3MOSIONMYECKOro MOKOS, KOTO-
poe, KOHEYHO, He paBHO MONHON 6e3aesTenbHOCTK, NGO conps-
XKEHO C TEKyLWMM MeTabonnsmom.

HepBHble KneTKa y YefnoBeKa M XXMBOTHbIX MMEET XapaKkTep-
Hble OTPOCTKM, OTX0AAWMe OT Tena, B KOTOPOM HaxogMTca MnoT-
HOe f4po. Pa3nuualoT f4Ba BMAa 3TUX OTPOCTKOB: AEHAPUTHI U ak-
COHbl. Y MO3BOHOYHbIX MYNbTUMONSIPHbIE KNETKU ABAAKOTCA OC-
HOBHbIM BWAOM HeillpoHa. HenpoH, Kak M BCe MpoYMe KNeTKM,
CHapy>X1 NOKPbLIT HENpepbIBHON 060/104KON — MNa3MaTnyecKoii
MeMb6paHoli, nnasmanemMmMmoil. OHa OTAenseT LMTonaasmy KneTku
C BK/IKOYEHHbIMU B HEE MHOFOUYUCNEHHbIMU OpraHoMAaMun OT BHe-
KNeTOYHOM XnaKocTn. C NOMOLLbI aKCOHOB W LEeHAPUTOB Heii-
POHblI KOHTaKTUPYIOT MeXAy co60i n ¢ ApyrMMu KneTkamu, Ha-
npumep, MbIWEYHbIMW. TN KOHTaKTbl MMEKT 0Cc060e CTpOeHMe
M HasblBalOTCA cuMHancamu. CyLlecTBYKOT pas/iMyHble TUMbl CU-
HancoB (MO CTPYKType, (YHKLMMK, CMOCOOY nepejaynm CurHana,
MECTOMOMIOXKEHNIO B CMCTEME W.T.A.). UpesBbluaiiHO LWNPOKO pac-
MPOCTPaHeHbl TaK Ha3blBaeMble XMMUYECKME CUHAmMCbl, B KOTO-
pbiX Mepefaya OCYLLECTBAETCA C MOMOLLbIO CMeLuManbHoro Xu-
MUYECKOr0o areHta — I0OKafbHOro nepefjartynka — Megmartopa,
BblOpacbiBaEMOro MPecUHanTUYeCKUM HepPBHbIM OKOHYaHWEM, W
[EVCTBYIOWLEro Ha MOCTCMHANTUYECKyto KneTky. Hapsagy c He-
PBHbLIMU  MMEITCA TaK HasblBaemble rNuasbHble KNEeTKWU, K KO-
TOPbIM OTHOCATCA ONWUIOAEHAPALUTbI, acCTPOUWTLI, LIBAHOBCKME
KneTkn u gp. Ocobyto ponb rnmanbHble KNeTKU urpatT B popmu-
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POBAHMUMN TaK Ha3blBaeMblX MUENMHOBbLIX 0060/104eK aKCOHOB. ITU
KNeTKW OKYTbIBAOT aKCOHbl MHOTFOC/OWHbIMA MWUENNHOBLIMY
«My(pTaMu» Tak, 4TO 60/blIAas 4acTb akCOHa OKa3blBaeTcs MNo-
KPbITOW MMM, & OTKPbITbIMW OCTalOTCA YHYacTKU Mexay Mydqramu
—TnepexBaTtbl PaHBbe.

PYHKLMA HEPBHbIX K/ETOK 3aKNioyaeTcs B nepegayve MHGop-
Mauumn ¢ MOMOLLbIO HEPBHbIX UMMY/bCOB. BO3HUKHOBEHME U pac-
NMPOCTPaHEHME HEPBHOr0 MMMYNbCa, a TaKXKe ero cuHanTuyec-
Kas nepefaya TECHO CBA3aHbl C 3/IEKTPUYECKUMWN ABMIEHUAMMN HA
nnasmaTnyeckorr mMembpaHe HelpoHa. Bo36ygumoCTb HepBHbIX
KNeToK, MX CNocoOHOCTb reHepuposaTb noteHyuan (CI1) ces-
3aHbl CO CBOWCTBaAMM WX MOBEPXHOCTHOW MeMOGpaHbl, B KOTOPOWA
MMeKTCS NoJible KaHasbl C NOTEeHLMan 3aBMCMMbIMK BOpoTamu. B
NMoKoe MembpaHa 3TUX KNETOK UMeeT 3aKpbiTble KaHanbl Ansa Na+
N OTKpbITble ana K+ HenpepbiBHO paboTatouimii MOHHbIN Hacoc
(HaTpuii-kanvesblil) noTpebnseT aHepruto AT®P. Ero oCHOBHbI-
MW KOMMOHEHTamMun ABNATCA: PepMeHT —MeMbpaHHaa Na, K,
AT®-a3a, co3gaolas M NOALEPXKUBAIOLLAA BbICOKYH KOHLEHT-
paunto K 1 Hu3kyto - Na. B aToil cutyauum Hebosblias yTeuka
K+dopmupyeT nonapusaunio MemobpaHbl (+ CHapy>xu, - BHYTpU
—93T0 MembpaHHbIi noTeHuman nokos (MIM). Mpwu anekTpu-
YECKOM pa3fparkeHun OTKpbIBaKOTCA KaHanbl Ansa Na+(B HeKoTo-
pbIX Knetkax — Ca2t) ¥ nocne Bxoja WOHOB 4yepe3 MembpaHy
BHYTPb K/IETKW NONAPMU3aLMA KNeTKU MeHseTcd. IT0 moTeHuman
penctena (MA4). MO KpaToK: ero AANTENbHOCTb COCTaBNSET He-
CKONbKO MunnucekyHp. lpekpateHue T cBA3aHO C 3aKpbITU-
em (MHaKTMBaLMeid) HATPUEBLIX KaHaNOB U C OTKPbITUEM [O-
MONHUTENbHbIX KaHanoB ans K+, BbIX0L WOHOB KOTOPOro BO3-
BpallaeT MemMOpaHHbIA MOTEeHLMan K HEKOTOpOW BenuyuHe. Bo
Bpemsa 1, 371eKTPOBO3OYAUMOCTb OTCYTCTBYET (COCTOAHME ped-
pakTopHocTuh). Mocne MM, B KNeTke OCTaeTCA HEKOTOPbIA Mn30bI-
ToK Na+ KOTOpblli yCTpaHseTcs paboToil MOHHOroO Hacoca, OT-
KauuBaloLlero u3 knetkm Na+ B 00MeH Ha HapyXHblii K+ Bo3-
HUKHYB B Kakol nn6o Touke, [ pacnpocTpaHseTcs Mo He-
PBHOMY WU MbILLEYHOMY BOJIOKHY 3a CUET pasfpaxatoLlero gei-
CTBUS /IOKA/IbHOrO TOKA, BO3HWKAOLLEro Mexzay BO30Y>KAeHHbIM
N coceflHMM y4yacTkamu. CKOpPOCTb pacnpocTpaHeHus BO30Yxae-
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HUS 3aBUCUT OT COOTHOLLUEHMA 3HAYEHWI NOKANbHOrO TOKa W
31eKTPOBO30YANMOCTN MeMObpaHbl. CKOpPOCTb 3Ta TeM 00/ibLUe,
4yeM TOHbLUe BONOKHO (NPOBOAHWK). HepBHble BOMOKHA 06n1aja-
0T BO3OYAMMOCTbIO, MPOBOAUMOCTLIO, PedpakTOPHOCTLIO, Na-
O6unbHOCTbIO. B030yAMMOCTb HEPBHOW TKaHW Bbllle, YeM Mbl-
LUEYHON, HO Yy pas3/IMUHbIX BOJIOKOH OHa pa3fnyHa. Tak, BO30y-
AUMOCTb TOJICTbIX MUENIMHOBLIX BONOKOH 3HAYUTENbHO BblLLe, YeM
6e3mnennHoBbIX. NpoBeaeHne BO30YXAEHNSA NO HEPBHbLIM BOMOK-
HaMm MOAYMHAETCA OMNPefeNeHHbIM 3aKOHaM.

3aKoH Pur3M0NOrMYecKon LIeSIOCTHOCTU 3aKNYaeTcs B TOM,
4YTO NpOBefeHWe BO3OYXAEHWUA MO HEPBHOMY BOJIOKHY BO3MOX-
HO TONIbKO B TOM C/lyyae, ec/in COXpaHeHa He TONbKO ero aHaTo-
MUYeckas, HO U (m3nonornyeckas LenoCTHOCTb. BosgeicTeme
Ha HepBHOE BOJIOKHO HapKOTUYEeCKMMW BelLecTBaMu, €ro Ox-
NaxgjeHve v nepessAska NPUBOAAT K HapyLUeHW0 (U3nonoru-
YECKOW, AN PYHKUMOHANbHOM LLeNIOCTHOCTM BO3OYAUMOM MeM-
OpaHbl 0ceBOro uunnHapa. rNposegeHne Bo3BYXAEHMA NO TaKOMY
BOJIOKHY HapyLuaeTcs.

3aKOH ABYXCTOPOHHEr0 NpoBefeHUs BO36YXaeHUA. Mpu HaHe-
CeHUN pasfpaXKeHns Ha HepPBHOE BONIOKHO BO30YX[eHue pacnpo-
CTpaHseTca No HeMy B 06e CTOPOHbI OT MeCTa pasfpaxeHus, T.e.
LLEHTPOOEXHO U LLEHTPOCTPEMUTESLHO.

3aKOH M30/IMPOBAHHOI0 MPoBefeHNs BO30YXAeHUS. Bo3byx-
[eHVe MO HepBHbIM BOMIOKHaM, BXOAALWMM B COCTaB CMeLlaH-
HbIX HEpPBOB, PacrnpoCTPaHAETCH WM30/IMPOBAHHO, T.e. He Mepexo-
AUT C OLHOTO HEPBHOrO BONOKHA Ha Apyroe.

CKOpOCTb NpPOBeAeHUs BO30YXKAEHUSA Y Pa3/IMYHbIX HEPBHbIX
BOJIOKOH pasfivyHa W 3aBUCUT, B OCHOBHOM, OT WX AuameTpa u
FMCTONOMMYECKOro CTPOEHMUA, B YaCTHOCTU, OT HaIU4UA MUenu-
HOBOW 060104KN. HepBHblIE BONOKHA MO CKOPOCTM NpPOBeAeHUs
BO30YXX/JEHWUS, ANNTENbHOCTM pasNnyHbIX (ha3 MoTeHuuana Aew-
CTBMS W CTPOEHMIO [EeNATCA Ha TpWM OCHOBHbIX Tuna: A, B, C.
BonokHa Tuna A, B CBOK ouyepenb, AeNATCA Ha 4 noarpynnbl: A-
anba, A-6eta, A-ramma, A-genbta. OHU NOKPbITbl MUENNHO-
BOV 000/104KOM, UMET anameTp 1-22 MKM 1 CKOpPOCTb MpoBe-
AeHnsa Bo30yxaeHmsa 5-120 m/c.

K BOMOKHaMm Tuna A OTHOCATCA: ABUraTtesibHble BOJIOKHA, WH-
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HEPBUPYIOLLME CKe/eTHble MbIWUbl; adepeHTHble BONOKHa OT
MbILLEYHbIX PELLEenTOPOB MPUKOCHOBEHUS W AaBfeHUs, OT TeM-
nepaTypHbIX, TeMnOBblX W 0G0MEBbIX PELEnTOpPOB; 3{epeHTHbIe
HepBHble BO/IOKHA K MbILLEYHbIM BepeTeHaMm.

K BonokHam Tvna B 0THOCATCA MWENNHOBbIE BO/OKHA BereTa-
TUBHOW HEpPBHOW cucTeMbl. nameTp nx 1-3,5 Mkm CKOpoCTb Npo-
BefleHVs B0O36yxfaeHus 3-18 m/c. K 3aTOMy TUMNy HepBHbIX BONO-
KOH OTHOCATCH, B OCHOBHOM, MperaHr/imoHapHble BOJIOKHA Be-
reTaTUBHOM HEPBHOM CUCTEMbI.

K BonokHam Tuna C oTHOCATCA 6€3MUeSIMHOBbLIE HEPBHbIE BO-
NIoKHa guametpom 0,5-2 MKM, CO CKOPOCTbIO MNPOBELEHUS BO3-
oyxgeHus 0,5-3 m/c. 310, B OCHOBHOM, MOCTraHrinaHapHble
BO/IOKHA BEreTaTUBHOM HEPBHOW CUCTEMbI, a Takke afpdepeHT-
Hble BOJIOKHA OT HEKOTOPbIX TEM/IOBbIX PeLenTopoB, PeLenTopoB
[aBneHuns, 6onu.

MexaHn3M npoBefieHUs1 BO30YXEHUSA MO HEPBHbIM BOSIOKHAM.

Mpu pacnpocTpaHeHUn Bo30OYXXAeHMA No 6e3MUeNMHOBOMY He-
PBHOMY BONOKHY (Tun C) MeCTHble 3/IEKTPUYECKME TOKU, BO3-
HUKaloWwme Mexzagy BO30YXAEHHbIM YYacTKOM, 3apsHXKEeHHbIM
3N1eKTPOOTPULATENBHO, U HE BO3OYXAEHHbIM, 3apSXKEHHbIM 3/1eK-
TPOMOMOXMNTENBHO, BbI3bIBAOT MOCNELOBATE/IbLHYIO Aenonsapusa-
UM MemOpaHbl 40 KPUTUYECKOTO YPOBHSA C MOCMefYyHOLWen re-
Hepauuei noTeHumana AeiCTBUAA B KaXAOW TOUKe MemOpaHbl Ha
BCEM MPOTSXKEHUW HEPBHOro BOJIOKHA. Takoe NpoBefeHWe BO3-
OyX[eHNSA Ha3blBaeTCAa HenpepbiBHbIM. Hanuume MUennmHoBOM
060/104KKN, 06/1afaloLWeil BbICOKUM COMPOTUBIEHNEM, a TakKXe
y4acTKOB MeM6paHbl, He uMerowmnx ee (y3enku rnepexsara), CO-
30aeT yCNOBUSA ANS «CKa4KOOOpa3HOro» Wam cabTaTOPHOro npo-
BeZleHMs BO30Y>XXJEeHWSA N0 MUEIMHOBbLIM HEPBHLIM BOSIOKHAM Tuna
A 1 B. MeCTHble 3/1eKTpUYECKNE TOKN BO3HUKAKOT MeXay cocef-
HUMW Yy3e/KaMu nepexBaTa, TaK KakK BO30YyX[eHHas MembpaHa
y3e/ika nepexsara CTaHOBMTCA 3/1eKTPOOTPULLATENbHOM MO OTHO-
LWEHWNI0 K MOBEPXHOCTU COCELHEro HeBO3OYXAEHHOro Yy3senka
nepexsara. MecCTHble TOKM AenonspusytoT MemopaHy HeBO30YX-
[EHHOro y3efika nepexsarta [0 KPUTUYECKOrO YPOBHSA U BO3HUK-
HOBEHWA NoTeHUMana AeicTBmsA. Takum o6pa3oM, BO36YXAeHue
Kak Obl nepenpbIrMBaeT yepes y4yaCTKM HEPBHOro BOJIOKHA, MO-
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KpbiTble MUENMHOM, OT OAHOro nepexsarta y3na K gpyromy. Cko-
POCTb Ca/ibTaTOPHOr0 MNPOBEAEHUA BO30OYXAEHUA MOXeT A0CTM-
ratb 150 m/c. BmecTte ¢ Tem, OHO 60/iee 3KOHOMWYHO, YEM He-
npepbiBHble BO36YXAeHMA B 6e3MUEIMHOBLIX HEPBHbLIX BOJIOK-
Hax. HepBHble BONOKHa 06/1a4al0T NabunbHOCTbHD —CNOCO6HOC-
TblO BOCMPOU3BOAMTL ONpefdesieHHOe KOMMYeCcTBO LWK/IOB BO3-
OyXXAeHUs B eAUHMLY BPEMEHU B COOTBETCTBMM C PUTMOM HaHO-
CUMbIX pasfpaxeHunii. Mepoli nabunbHOCTK ABNSETCA MUHMMalb-
HOE 4YMCNO UWKIOB BO3OYXAEHWA B eAWHWULY BpPeMeHW B COOT-
BETCTBUM C PUTMOM MONyYaeMbIX pasfparkeHnid. JTabunbHOCTb On-
pefenseTcsa 4NNTeNbHOCTbIO asbl peypakTOPHOCTK. JTabUNbHOCTb
HEepBHOr0 BOJIOKHA caMas BblCOKas: OHa CrnocobHa BOCNPOU3BO-
AnTb fo 1000 nmn./c. H.E. BBefeHCKUM OblI0 YCTAaHOB/EHO, YTO
HepB Ha BO3fyXe ANUTE/IbHO COXpaHAeT CNOoCOBHOCTb K npoBeje-
HUIO BO30YXAeHMA. [axe nocfie MHOro4acosoro (0Kono 8 u.)
HenpepbIBHOIO pasfpaXeHus, HePB COXPaHsAeT CNOoCOOHOCTL BO3-
OyXXAaTbCA M NPOBOAUTL BO30YXAeHWe. OTHOCUTENbHAA HeyTOM-
NAEeMOCTb HepBa BO MHOrOM 3aBUCMT OT TOr0O, YTO 3HepreTmuyec-
Kne 3atpaTbl B HEM MNpU BO3BYXAEHUN He3HaunTeslbHbl, a BOC-
CTaHOBUTEe/IbHbIe MPOLEeCChbl NPOTeKarT ObICTPO. CBA3b HEPBHbIX
KNeTOK MeXay co60i 1 ApyruMu KNeTKamu-MULIEHAMMU OCyLLe-
CTBNAETCA CneunanbHbiMM 06pa3oBaHUAMM, KOTOPbIE Ha3blBatOTCA
cuHancamu. CuHancbl nepeaaroT 1160 BO36YXAAKOLWNIA, N1M6O Top-
MO3HOW curHan. CyLllecTBYHOT 3/1IEKTPUYECKUE CUHANCbl, B KOTO-
PbIX CUTHA/ NepefaeTcs IOKa/bHbIM 3/1eKTPUYECKUM TOKOM. Bosib-
LUMHCTBO CUMHAMCOB OTHOCUTCHA K XMMUYECKOMY Tuny. B Hux cur-
Ha/ nepegaetca B popme PM3MONOrMYECKN aKTUBHOIO BeLLeCcTBa
—MeamnaTopa. JTO BELECTBO CUHTE3MPYETCA B «MepedatoLleli» npe-
CUHANTMYECKOWN KNeTKe, HakaniMBaeTCs B €e HEPBHbIX OKOHYa-
HUAX, BblOpPacbIBAETCA M3 HUX B CUHOMTMYECKYIO LWEeNb U BOC-
NpUHUMaeTCcsa crneyu@uyeckumm pelenTopamMm NOCTUHaNTUYEC-
KON MembpaHbl. AKTUBaLMSA Ha3BaHHbIX PELENTOPOB NM60 NpPAMO
OTKpPbIBaeT WMOHHbIE KaHanbl, NPUBOASA K 3NEKTPUYECKON peak-
uun, nmbo BO3AENCTBYET Ha METab0o/IM3M KNETKW Yepe3 cCreum-
anbHble (DepMEHTHbIe CUCTEMbl M BTOPUYHbIE MepefaTymMKun, 4To
TaKXXe MOXeT BNMATb Ha MOHHbIE KaHa/bl. B BO3OYyXxgatowmx cu-
Hancax peLenTopbl OTKPbIBAOT KaHanbl ana Na+ unu Cazt uto
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4aCTUYHO AenonsapusyeT MeMbpaHy U Bbi3biBaeT MOTEHUMan Aei-
cTBuA. Bo036y>KaeHHble B TOPMO3HbIX CMHamNcax peLenTopbl OT-
KpbiBalOT KaHanbl ana K+u C1\ gBVMXKEHMEe KOTOpbIX MO MX rpa-
AVEeHTaM HOpManu3yeT WM YBEeMUYMBAET MECTHbIA MOTeHLuMan
penctena (MMA), T.e. TOPMO3NUT, yCroKamBaeT KeTky. OTpabo-
TaHHbIA  MeamaTop NM6G0 paspyluaeTca cneuunanbHbiM (hepMeH-
TOM, IM60 BCAacbIBaeTCA B HEPBHOe OKOH4YaHMe. Yepe3 cuHanchbl
nepejaroTcs TpouUUeckne BANAHMA (C MOMOLLLIO CrneunanbHbIX
areHToB 6enKoBOV MpupoAbl). B Tpatmke HepBHON CUCTEMbI, a
TaKxe B 0OMeHe mMeanaTopoB M MOHHOM FOMeocCTase TKaHel npu-
HMMAKT yyacTme rnvanbHole Knetkn. OCHOBHbIM BapvaHTOM pe-
aKUMM HEepBHOM CeTW Ha BHELIHWe CTUMY/bl ABNSETCA peqriekc,
NpeLCcTaBNAWMNA co60i BO3BYXAEHUe ONpeAeneHHbIX peLenTo-
poB —alepeHTHbIX HEepPBHbLIX MPOBOAHMKOB, LeHTpa adepeH-
THbIX NPOBOAHUKOB N paboyero opraHa (addekropa).

HepBHble NMPOBOAHWKM N BOMIOKHA TECHO CBA3aHbl C AeATellb-
HOCTbIO MbILLIEYHON CUCTEMbI. Y 4YesloBEKA U MO3BOHOUHbIX XU-
BOTHbIX Pa3nnyaloT TPU BUAA MbILLL: NOMepeyHo-nosocarble (Uc-
YyepyeHHbIe) CKeNeTHble MbILLbl, MbILLA Cepaua v rnagkue (He-
NCYEPUYEHHbIE) MbILULbI BHYTPEHHUX OPraHoB, KOXW W COCYZOB.
Mbiwubl 06nagaloT HU3MYECKUMU U (DU3MONOTUYECKUMUN CBOW-
cTBamu.

dur3myecKme CBONCTBA MbILLL,

1 PacTsXXMMOCTb —CMOCOOHOCTb MbILWL, U3MEHATb ANHY MOA,
B/IMSAHVEM MPUNOXXEHHOW CUNBI.

2. 9NacTUYHOCTb —CMOCOOHOCTb MbIWL, BOCCTaHaBAMBaTb
nepBoHavanbHy (HOpMy nocne npekpawieHus AencTBusA cun,
BbI3BaBLWIMX WX AedopmMaunto. XXuBas Mbllwla ob6nagaer Ma-
NoWi, HO COBEPLUEHHON 3M1aCTUYHOCTbIO, T.e. Y)Ke HebosnbLuas
cuna Npou3BOAUT OTHOCUTENbHO 6ONblUee YANMHEHMUE, a BO3-
BpalleHMe MblWLUbl K HavanbHbIM pasMepam sBASeTCA Non-
HbIM.

3. Cuna mbllWL, onpefensieTcs TeM MaKCMMasibHbIM [py30M,
KOTOpbIV MbiWLa B COCTOAHUM YyTb-UyTb NPUNOAHATL. Cuna pas-
NINYHBIX MbILWL, HeoAMHakoBa. CuNy pasHbIX MbIlL, CPaBHUBAKOT
N0 MakCMManbHOMY rpy3y, KOTOPbIA Mbilla B COCTOSIHUM NOA-
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HATb, NOAENEHHOMY Ha YMC/0 KBaApaTHbIX CAHTUMETPOB ee (hu-
310/I0MMYECKOro MonepeyHoro Ce4eHus.

4. CnocobHOCTb coBeplaTh paboTy onpegenserca Mpowu:
BeZleHWeM Be/IMUYMHbI MOLHATOr0 rpy3a Ha BbICOTY MNOAbEMA.
BennunHa paboTbl MblLLbl MOCTENEHHO YBE/IMYMBAETCA C yBe-
NMYeHMeM Maccbl MOAHWUMAEMOro rpysa, HO 4O OMnpefeneH-
HOro npegena, nocfie KOTOPOro yBeNMYEHWEe MaccChl rpysa
NPUBOANT K CHUXEHWUIO BeNMYMHbLI paboThbl, TaK Kak BbiCOTa
nofbema rpysa pes3ko nagaet. CnefoBaTe/slbHO, MakKcumasb-
Has paboTa coBepllaeTCqd MblWLEn Npu CpeaHUX BennUYMHax
Harpysok (puc. IX. 1).

2 3
[LAnHa MblLWLbI, CM

Puc. IX. 1 CoOTHOLUEHNE Me>XKY CWUMNOA N30MeTPUYECKOTO CO-
KpaLleHns 1 3afiaBaeMoi [IMHON MblwLpl. JT —cxema onblTa; b —
rpagmyeckoe OTparkeHne M3MepseMblX COOTHOLLEHWIA:

1 —naccmBHOe Hanpsi>XeHue pacTArMBaemMor MbllLbl B MOKoe; 2
—06was cuna, passrBaemMasi MbILLLEA NpY MaKCUMa/IbHOM TeTaHy-
ce; a —npeaBapuTe/bHOe pacTaXKeHne; 6 —perncTpaTop CUbL.
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DU3MONOrNYecKne CBOMCTBA CKEMETHbIX MbILLIL,

1 B036ygMMOCTb —CMNOCOBHOCTb MbILWLbl MEPEXOAUTb M3 CO-
CTOAHMA MOKOS B COCTOSIHWE BO30YXAEeHWUs Npu AeicTBuM pas-
apaxutens. Bo3byaMMOCTb MbILEYHOW TKaHW MeHbLUe, YeM He-
PBHOIA.

2. MpoBoAMMOCTb —CNOCO6HOCTL MPOBOAUTL BO3OYXKAEHNE.

3. CoKpaTUMOCTb —CMOCOOHOCTb COKpALLaTbCA WX pa3BuBaTb
HanpshkeHue.

4. NabnnbHOCTb —CNOCOGHOCTb BOCMPOM3BOANTL YacTOTy pas-
ApaXKeHus.

NabunbHOCTb MbIWLbI MeHbLIE, YeM NabunbHOCTL HepBsa. Mpu
pasfpaKeHMn caMoil MbllLbl (NPAMOE pasfpakeHue) WM WH-
HEPBUPYIOLLErO ee ABUraTeNlbHOro Hepsa (Henpsmoe pasfpaxe-
H/ME) O4MHOYHbLIM CTUMYIOM BO3HWKAeT OLMHOYHOE MbILLEYHOE
COKpalleHune, B KOTOPOM BbIAENAOT Tpu (asbl:

a) NaTeHTHbI Mepuof —OT Havana pasgpaxeHus L0 Hayana
OTBETHOWN peakuuu;

6) hasy yKopoyeHuss — COOCTBEHHO COKpaLLeHUs;

B) (pa3y paccnabneHus.

B ecTeCTBEHHbIX YCMNOBMAX K MbllULAM MOCTYMalwT He O4u-
HOYHbIE MMNY/bCbl, a Cepus UMMYNbCOB, Ha KOTOPble MbILLbI
OTBEYAlT A/IMTeNbHbIM COKpalleHneM. CoKpalleHVe MbllWwubl B
OTBET Ha PUTMUYECKMe pasfpaxKeHus Mnonyynno HassaHue TuTa-
HWYECKOro COKpalleHus, Unun TeTaHyca.

PasnnyatoT 3ybyatblil U rnagkuii TetaHyc. Ecnm kaxgablii noc-
nefywoLWNA UMNYNbC TOKa MPUXOLMT K MbilLe B Nepuoj, Korga
OHa Havana paccnabnATbCs, BO3HWMKAET 3ybuaTblii MM HecoBep-
LWEHHbI TeTaHyc. Ecnn nHTepBan mMexay pasfpaKeHUsMU YMeHb-
laeTca TakK, YTO KaXAbli nocnefylowmini UMNynbC NPUXOANUT K
MblLlILEe B TOT MOMEHT, KOrfa OoHa HaxofuTcs B (pase COKpalye-
HWS, BO3HMKAeT rNafKWi NI COBEPLUEHHbIN TeTaHyC.

MbIWLa MOXET COKpalaTbCs B Pa3fiMyHbIX pexumax. Pasznu-
YarT U30TOHUYECKUIA, N30METPUYECKUIA 1 ayKCOTOHUYECKNI pe-
XWMbl MbILIEYHbIX COKpaLieHWid. Mpyu M30TOHMYECKOM pexunme
COKpaLLEeHNA MblWLbl NPOUCXOANUT YMNPOUYHEHNE ee BOMIOKOH, HO
HanpshKeHne OCTaeTca NOCTOAHHbIM. Takoe COKpalleHMe MbIWLbI
MOXHO NONYUNUTb, eCU el NPU COKpaLLeHUU He NPUXOAUTCA ne-
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pemelLatb rpy3. B eCTeCTBEHHbIX YCNOBUAX COKpaLLEHUA MblLULbI
ABNAOTCA 6/IM3KMMU K U30TOHMYECKOMY PEXMMy COKpaLLeHUs.
[Mpn N30METPUYECKOM pPeXMMe COKpaLLeHUs A/IMHA MblLLIeYHbIX
BOJIOKOH OCTaeTcs MOCTOAHHOM (MblWLa YKOPOTUTLCA HE MO-
XKET, Korga oba ee KOHLA HenoABUXHO 3aKpenseHbl), a Hanps-
XeHne nx nsMeHsetcd. Takoe COKpalleHWe MbllLbl MOXHO Mo-
NYYUTb NPU NOMNbITKE MOAHATH HEMOCU/bHbLIA Tpy3. B uenom, B
OpraHn3Me COKpaLLeHWs MbIWL, HUKOr4a He ObIBalOT YMCTO M30-
TOHWYECKUMUN WA YNCTO U30METPUYECKMMM, a BCErfa rnpomucxo-
OUT U3MEHEHME ANVHbI U HanpshkKeHUs. TakoW pexumM cokpatye-
HUS Ha3blBaeTCA ayKCOTOHMYeCcKUM. CoKpalleHue MblLL, conpo-
BOX/aeTCAd OM03MeKTPUUYECKMMW ABNEHUAMU: B MbIlWILAX MOAB-
NAKOTCSH TOKN AeNCTBUA, NOTEHLMANbl KOTOPbIX MOXHO 3aperucr-
pUpoBaThb B BUAE 3NeKTpoMuorpaMmmel. (AMI). YTomneHne nso-
METPUPOBAHHbLIX CKENIETHbIX MbILUL, BblpaXaroLleecs B CHUXe-
HUW X CUMbI U, Aanee, B OTKase UX (PYHKLMU, UMEET B KayecTBe
CBOElV OCHOBHOM MPUWYMHBbI HaKOMAeHVe B MblwLax (BHYTpU BO-
NOKOH N MEXKUCTOYHbIX LWensax) psga NpoAyKToB MeTabosnus-
Ma, Mpexie BCEro MOJIOYHOW KUCNOTbl (z-nakTama), a Takxe
HP 04 OTu BewlecTBa HapyLaT (PYHKLUWU MbILLEYHbIX U He-
PBHbIX 3/1EMEHTOB U, B OCOBEHHOCTWU, HEPBHO-MbILLEYHYIO Te-
pefadvy. B cBol ouepefb, HaKonneHne z-nakrama (HeLOOKUCNEH-
HOro MpoAyKTta) 3aBUCKT OT HexBaTkuM 0 2 YTo Kacaetcs aHepre-
TUYECKMX pecypcoB Mblwlbl (FIMKOTeHa, KpeaTtuHdocdgara), To
OHW MpPK 0BbIYHBLIX YCNOBUAX HE MUCYEPMbIBAIOTCA.

CepfaLe NO3BOHOYHbIX MOCTPOEHO W3 BbLITAHYTLIX OLHOALEp-
HbIX MbILIEYHbIX KNEeTOK — KapAuoMnounTos, obnajarowmx no-
NepeyHon MCYEPUYEHHOCTLIO, T.. MbIlILA cepaua ABAseTca none-
PeYHOo-MnonocaTon. BaxKHO 0COBEHHOCTHIO CTPOEHUS MbILLLbI CEp-
Aua fBNseTcA TO, YTO KapAMOMWUOLMTbI CBA3aHbI MeXAy cob6oi
HU3KOOMHbIMUN 3MEKTPUYECKMMU KOHTAKTaMn —Hekcycamu. Ta-
KuM obpa3om, macca KapguoMmouuTOoB, B KOHEYHOM cueTe, 06-
pasyeT ()YHKLUMOHANbHYI0 eAMHULY, YTO BaXXHO [ANSA BbIMOJIHe-
HUSA cepauemMm (YHKUMKU Hacoca. DNIeKTpUYecKoe pasfparkeHue
No6oi TOYKM cepAua, B CUY 3TUX CBA3EN, BbI3blBAeT 3/1eKTPU-
YECKYH0 W COKpPaTUTENbHYHO peakLuto BCeX ero MblleYHbIX Ke-
TOK. CepeyHas MbillLia NMO3BOHOUYHbIX paboTaeT aBTOMATUYECKMN,
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6e3 npukasos n3 LUIHC. OpgHako cepfue vMeeT cMMNaTUYeCKYHo
(HOopafpeHaprnyeckyo) ¥ napacumMnaTUYeckyto (XONUHapruyec-
Kyt0) MHHepBauuio, 06ecneynBatolLyto LeHTPasbHbIA KOHTPO/b
pUTMa U CU/bl CEepAEeYHON feaTeNlbHOCTU.

[NagKue MbliWUbl NO3BOHOYHbLIX, (OPMUPYIOLLME MbILLIEYHbIe
CNOW CTEHOK >Xefyaka, KWULeyHMKa, MOYETOUYHMKA, OPOHXOB,
KPOBEHOCHbIX COCYZOB W APYTrMX BHYTPEHHUX OpPraHoB, MOCTPO-
eHbl 13 BEPETEHO06PAa3HbIX OAHOAAEPHbLIX MbILWeYHbIX KneToK. Mo-
TeHUman fLeicTBUA MOSBAAETCA CMOHTaHHO, B pe3ynbTaTe Aemno-
napusaumy membpaHbl (npenoTeHuunan). BaXHO OTMeTUTb, 4TO
r4afKOMbILLIEYHbIe KNEeTKW, Byay4nm pacTHXMMbIMKM U MAacTuy-
WbIMK, MOTYT MNpW OMpefeneHHON pacTsHKKe Aenofspu3oBaThbCa
M OTBEYaTb Ha 3TO pacTsHXKeHWe cokpauieHueM. [aHHblil  (heHo-
MEH NEeXWT B OCHOBe Nepuepuyeckoin camoperynsaumyM ToHyca
rNMafikviX MbILLIL, COCY/I0B, MOYEBOTO My3bIPs 1 APYTrX OpraHos.

KOHTpobHbIE BOMPOChHI

1 TMoHATNe 0 BO3OYAMMbBIX TKaHAX; afleKBaTHble U HeafeKBarT-
Hble pasgpaxuntenu.

2. YTo ABnseTcs Mepoi BO30YAMMOCTM HEPBOB U MbILLL,?

3. ®YHKUMN HEPBHbIX KNETOK.

4. ToTeHuman AelCTBUA, €ro 3HepPreTmyeckoe obecneyeHue.

5. ToHATME 0 NPOBOAUMOCTW, NabunbHOCTKU, pedpakTop-
HOCTW.

6. OCHOBHbIe 3aKOHbI MPOBeAeHNA BO3BY>KAEHNA MO HEPBHbIM
BOJIOKHaM.

7. ®U310N0rNYECKME CBOWCTBA CKENETHBIX MbILLLL.

8. CTpoeHVe U PYHKUNA TNALKUX MbILULL.
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MMABA X
BETETATUBHAA HEPBHAA CUCTEMA

HepBHas cuctema B 3aBUCMMOCTU OT CTPOEHUA U (DYHKLUN
LeNNTCA Ha BeretatMBHYIO U aHUMaibHYH (COMATUYECKYIO).

BeretaTvBHbIMU (vegetus —>XMBOI) (PYHKUUAMU HEPBHOW CU-
CTeMbl 00603HaYalT PErynaumio XXU3HEHHbIX NpoLeccoB, obecrie-
YMBaKOLMX KpOBOOOPpalleHWe, NuUTaHWe, AblXaHue, BblfeneHue,
0OMeH BeLLecTB, NPOLECCOB, MPOUCXOAALLUX B MEHEE CNOXKHOM
(hopme y XUBOTHbIX U pacTeHWil. BeretaTuBHble HEPBbI perynu-
PYtOT B3aMMOOTHOLUEHUA, FNaBHbIM 00pa3oM, BHYTPeHHUX opra-
HOB U 00bEeAUHAIOT UX AeATe/IbHOCTb B efJMHOE CTPOMHOE LEesoe.
Mog aHMManbHbIMKM (YHKUMAMYK (animalis — XXWBOTHbIN) He-
PBHOI CUCTEMbl UMeEETCA B BUAY Perynauus AesatesibHOCTM opra-
HU3Ma, CBOWCTBEHHAs TONbKO >XXWBOTHbIM W Ye/I0BEKY — [1BU-
XEHUIA W BbICLUEA HEPBHONM AeATeNIbHOCTW, KaK ee BPOXAEHHbIX
(hopM, Tak U NPUOBPETEHHbIX B WUHAUBUAYASIbHOW YKU3HMW.

BeretaTuBHble HepBbl COAEPXAT 3HAYMTE/IbHOE KOJIMYECTBO
ahepeHTHbIX BONOKOH. OTW e BOJIOKHA NPUHaANexar coMaTtu-
4eCKOW HepBHOW cucTeme. bnarofapa HanMuno apgepeHTHbIX ny-
Teil B cocTaBe BereTaTMBHbLIX HEPBOB, BO3MOXHa camoperyns-
UM LeATeNbHOCTM BHYTPEHHUX OPraHoB, Hanpumep, peryns-
UnsA LeATeNbHOCTU cepAua, KPOBEHOCHbLIX COCYZOB, AblXaHWS,
nULLeBapUTeNIbHbIX OpraHoB W T.4. Pasgpaxas UeHTpanbHbIN
KOHeL, YpeBHOr0 HepBa, MOXHO BbI3BaTb PAL BereTaTMBHbIX ped-
NeKCOB: pacllMpeHue 3payvka, NoBblLEHWNE KPOBAHOIO [aB/eHNUS.

[leneHne HepBHOW CUCTEMbl Ha BeretaTMBHYI W aHWMalb-
HYI0 He cnefyeT MPUHUMAaTbL B a6CONMIOTHOM CMbICHe.

Bo-nepBbIX, CyLleCTBYeT MOCTOAHHOE B3aMMOENCTBME MEXAY
BEreTaTMBHbLIMWU M aHUMa/IbHbIMU HEPBHbIMU NpPOLLeccaMn: B Lie-
NOCTHOW peakuun HepBHOW CUCTEMbl 06A3aTeNlbHO Y4acTBYHOT U
aHWMasibHble, W BereTaTuBHbIE KOMMOHEHTbl. 3TO 0COOGEHHO YETKO
BbICTYNAaeT B CNOXHbIX (DOpMax MOBELEHUA — B UHCTUHKTax U
YCNOBHO-pe(hNeKTOPHOW [AeATeNIbHOCTU, KOrja B «CO3Be3gue»
MHOX€eCTBa BO30YX/EHHbIX W CBA3aHHbLIX MeXxAy coboi onpe-
[AeNeHHbIM aKTOM HepBHbIX LEHTPOB BXOAAT KaK LEHTPbl aHu-
ManbHOW HEPBHOWN [eATEeNbHOCTW, TaK W LEeHTpbl Bereratus-
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HbIX peakuuin. BereTaTuBHble peakunn Npu 3TOM MMEKT CBOUM
Ha3HayeHueMm nyyulee obecneyeHme paboTaroLWwmMx opraHoB Kpo-
BblO M NUTATeNlbHbIMU BellecTBaMu, yCTaHOB/ieHWe Haubosnee
ONTMMa/bHbIX 4N paboTbl OPraHOB CKOpoOCTel 06MeHa.

Bo-BTOpbIX, abCOMOTHOE [efleHne Ha BEereTaTMBHYK W aHu-
Ma/lbHYK0 He MOXET OblTb Pe3Ko pasrpaHuMyeHo, Tak Kak 60/b-
LIMe MofyLlapus rofIoBHON0 Mo3ra no MexaHu3My YCroBHbIX ped-
NEeKCOB MYCKAaKT B XO4 U KOPPEKTUPYIOT Kak Ty, TakK U APYryio.

B-TpeTbux, adepeHTHble MyTW, UCMONb3yeMble A5 OCYy-
W eCTBNEHNA BereTaTUBHbLIX pPedieKcoB, He OT/MYaloTCA Cy-
LW eCcTBEHHbIM 06pa3oM OT aepeHTHbIX MNyTel, UCNOJb3ye-
MbIX A1 OCYLLECTB/EHUA aHUMaNibHbIX pedeKcoB, K TOMY
e NYCK BeretatvBHbIX ped)eKCOB MOXET 6bITb OCYLLECTBEH
N NyTem pasfpaxeHns peLenTopoB COMATUUYECKMX HEPBOB, Kak
N aHMManbHble pedeKcbl, B CBOK 04vepedb, MOTyT ObiTb BbI3-
BaHbl NMyTeM pasgpaKeHns afdepeHTHbIX BOOKOH B COCTaBe
BeretaTMBHbIX HepBOB. BeretatuBHas HepBHas cuctema OT-
NNYaeTcs OT COMATUYECKON OCOBGEHHOCTAMU CBOero CTpoe-
HUS 1 CBOUX (DYHKLMIA.

BereTaTuBHble HEPBHbIE LIEHTPbL. B 0T/iMuMe OT LEHTPOB ABU-
raTe/lbHbIX HepBOB, PaCMO/OXeHHbIX paBHOMEPHO (MeTamep-
HO) Ha BCeM MPOTSXEHWUU CMAMHHOrO W NPOAO0NroBaTOro MO3-
ra, LEeHTPbl BereTaTUBHbLIX HEPBOB XapaKTepM3YylTCA o4aro-
BOCTbIO pacnpefefieHus.

Ouarn BereTaTMBHbIX HEPBOB pacnpefeneHbl B LEHTpasb-
HOM HepBHOIN cucTeme crnegyrowmMm obpasom:

1) B cpefHEM MO3ry pacrnonoXXeHbl LEeHTPbl BereTaTUBHbIX
HEepBOB, MAYLWMX Ha Mepudeputo B cOCTaBe rnasofBuraTesb-
HOr0 HepBa; 3TOT Oyar BeretaTMBHbIX HEPBOB HOCUT Ha3BaHuWe
Me33HUeManbHOro;

2) B MNpPOAONATrOBaTOM MO3ry W Bapo/IMEBOM MOCTY Haxo-
AATCA HEeMpOHbI, NocblnaroliMe Ha nNepugepuro BereTaTBHbIE
BOJ/IOKHa B COCTaBe TPOMHWYHOrO, NNLEBOr0, A3bIKOr10TOY-
HOro K ONyXAalLlero HepBOB; 3TOT OTAEN HEPBHON CUCTEMBI
HOCUT Ha3BaHue 6ynb60-NOHTUIAHOIO;

3) B LWENHbIX CermMeHTax CAWUHHOIO MO3ra, BereTaTuBHbIX
LEeHTPOB HeT. MMOACHWYHbIE LEHTPbl —3TO O4ar BereTaTMBHOM
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HEPBHOW CUCTEMbl, OH HOCUT Ha3BaHWe TOPaKO-OMOanbLHOrO;

4) ot IV-V nosacHu4Horo o Il KpecTLoBOro CerMeHToB CNUH-
HOro Mo3ra BereTaTVBHbIE HEPBbI HE OTXOAAT; BbIXO4 MMeeT Me-
cTo oT Il 4o IV KpecTuoBOro cermeHToB. OTOT OTAeN BeretatuB-
HO HEpPBHOM CUCTEMbl HOCMT Ha3BaHWe CaKpa/ibHOro, WaM Kpe-
CTLLOBOTO.

Bce 3Tu UeHTpbI, Aalolwue BbIXO4 3TUM BOSIOKHAM, COCTaB-
NAT YacTb LEHTPasbHON HEPBHOW CMCTEMbI M NOAYMHAKTCA He-
PBHbIM LeHTpaM NnoAbyropkoBol o6nactu, a nocnegjHue —saj-
paM MosiocaToro Tena, B KOTOPbIX MPOUCXOANT 06beAnHEHUE
BereTaTUBHOM [AeATeNbHOCTU C aHMManbHOW Mpu ocyLliecTBre-
HUM WHCTUHKTOB. B LLENOCTHON feATenbHOCTU HEPBHOM cucTe-
Mbl, MPWU WHAWBUAYaNIbHbIX aKTax MOBefeHUs, B OCYLLEeCTBe-
HUWN BereTaTUBHbLIX PeakumMii BKIKOYAeTCa M Kopa NonyLapuii.

OCO06€eHHOCTM BereTaTMBHOW HEPBHOM CUCTEMbI 3aKI4vatoT-
CS B pacnpocTpaHeHUN BO3BGYXKAEHWUS, ee CMMMaTUYecKas 4acTb
WHHEePBUPYET BCE OpPraHbl, B TOM YWUCNE W CKENETHYK MYCKY-
naTypy, T.e. SIBNSieTCA YHUBEpCaNbHOW WHHepBaLueir. ITa 0CO-
OEHHOCTb BereTaTMBHbIX HEPBOB CBA3aHa C OCHOBHOMW (hYHKLUMK-
el —TpohnYecKoin, N3MeHAKLWEN CKOpocT obMeHa. ITo, Ha-
npumMep, B MOJIHOW Mepe OTHOCUTCA K CUMMATUYECKUM He-
pBam, WHHEPBUPYIOLMM CKENeTHbIe MblLLbl, MULLLEBAPUTEND-
Hble Xefnesbl M CHabXawwWwumM CBOMMU BOIOKHAMMW HEPBHYHO
TKaHb. B XapakTepe CBA3M BeretaTVBHbIX LEHTPOB C nepudepu-
4YeCKMMU OpraHaMy MMerTCs CyLLeCTBEHHble 0COBeHHOCTU. [BU-
raTefibHble HEPBHbIE KNETKM COMaTUYeCKONW HEPBHOW CUCTEMbI
CBSA3aHbl C MYCKynaTypoli HenocpeACTBEHHO. VX HeBpuUTbI AocC-
TUTaloT MbILLEYHOM TKaHM 6e3 BCAKOro nepepbiBa " 3[ecb
y4acTBYIOT B 06pa3oBaHMM HEPBHO-MbILEYHbIX CMHAMNCOB. Bere-
TaTUBHbIE HEPBbI, BbIXOAAUME M3 CMMHHOMO, MNPOAO/TrOBaTOrO
M CpefHero mosra, He AOXOAAT L0 WHHepBUPYEMbIX TKaHew, a
3aKaH4YMBalOTCA B BEreTaTMBHbLIX FAHIAMAX, NPEeACTaBAAIOLLNX
c060i1 CKOMMEHMSA HEPBHbIX KMETOK, YHECEHHbIX Ha nepugepuio.
TONbKO HEBPUTbI 3TUX HEPBHbIX, KNETOK CBfA3aHbl Henocpepn-
CTBEHHO C WHHEPBMPYEMOWN TKaHb) — MbILLEYHOW, >Xenesnc-
TON 1 gp. Mexnay ueHTpamu BereTaTMBHOW HEPBHOW CUCTEMbI U
WHHEPBUPYEMbIMU UMUK OpraHamu CYLLecTBYET MepepbIB.
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HeBpuTblI KNETOK BeretatMBHbIX LLEHTPOB MpPeLCTaB/AlOT CO-
60/i MSKOTHbIE BOJIOKHA, CHabXXeHHble MWENUHOBOI 060/10YKOIA.
OHW nonyynnm HasBaHue NperaHriMoHapHbIX, WA Mpeay3noBbIX.

MperaHrnMoHapHble BOMOKHA Y4YacTBYKOT B 06pa3oBaHUM CU-
HancoB —annapaToB nepejayy BO30YXAEHWA C MperaHrinoHap-
HbIX BO/IOKOH, NepuepnyeckMM HempoHam. 3TW CUHaMCbl SiB-
NAKTCA MEXHEWPOHHbIMMW, TaK KaK OHW CBA3bIBAOT MeXAy CO-
OO/ LEeHTpanbHbIA U nepudepuyeckne HempoHbl BereTaTUBHOM
HEpPBHOWN cucTembl. HeBpUTbI Nepudepnyecknx KneTok, pacno-
JIOXKEHHbIX B BEreTaTUBHbIX FaHrIUAX, HEMOCPeACTBEHHO MHHEpP-
BMPYIOT OpraHbl (MblWUbl, Xenesbl KU Ap.) U UMEHYHTCS Mo-
ECTraHrIMOHAPHLIMW, WAWM MOCTY3N10BbIMU. [1OCTraHriMoHapHble
BO/IOKHA, B CBOK 0O4epefb, Yy4acTBYHOT B 06pa3oBaHUM CUHar-
TUYECKNX HEPBHO-MbILIEYHbIX W HEWPOXKENe3ncTbiX annapaTos
COOTBETCTBEHHO WHHEPBMPYEMOI TKaHW. [OCTraHriMoHapHble
BO/IOKHA B OO/bLUMHCTBE CBOEM SABAAIOTCSH O6€3MAKOTHbIMU, NU-
LWEHHbIMW MWENNHOBOK 060104KM. OCOBGEHHOCTU B CTPOEHMM
BereTaTMBHbLIX HepBOB 00yCnaBAMBaKOT Crneunduky B nepegade
UMMNY/IbCOB OT HEPBHbLIX LLEHTPOB nepudepuyecknm opraHam. B
BEreTaTmMBHbLIX Yy3M1aX, Kak W B HepBHbIX LEHTpax, NPouUCXoguT
TpaHcopmauunsa pUTMOB BO3OYXAEHWA, MOCTYNarLWMX B raHr-
JINN C MperaHriMoHapHbIX BOSIOKOH. PUTMbI pasgpaxeHus, npe-
Bblwatowme 30 ceK, B raHrnmMax TpaHCHOPMUPYIOTCSH B pasHble
PUTMbI, TaK Kak B (JM3MONOTMYECKUX YCNOBUAX FaHIIMK Cnoco6-
Hbl OCYLLECTBNATb BO3OY)KAEHME C PUTMOM, He MPEeBbILLALLIUM
20-30 cek. B BeretaTuBHbIX BO/IOKHAX MMEOT MECTO SIBNEHUS Na-
pabuo3sa, a B raHrmMax MOryT BO3HMKaTb MaToON0rnyeckme npo-
Llecchbl, aHaforMyYHble HEBPO3aM HepPBHbLIX LLeHTPOB (KOpbl, Noj-
KOpku). B npoBegeHUn BO30YXAEHWS B BEreTaTUBHbLIX FaHIINAX
Yy4acTBYIOT Meamatopbl. Bblno yCTaHOBMNEHO, YTO NMPU BO30OYX-
AEHUN MEXHEMNPOHHbIX CUHaMNCcoB 06pa3yeTcs aueTUNXONNH,
NMELW NI BaXXHOE 3HAYeHMe ANA nepexofa BO30GY)KAeHUs Ha ne-
pugepnyeckne HelpoHbl. ALETUNXONNH ABASETCA (DAKTOPOM,
BbI3blBAKOLWMM [Aenonspusayno NoCTCUMHANTUYECKON MeMbpaHbl
N reHepaumio 3MeKTPUYECKOro CTUMYy/a, BO30YXXAatoLlero nepu-
(hepnyecKmnii HepoH. NMoMMMO 3TOrO, aUeTUNXONNH cneayeT pac-
cmaTpmBaTb Kak (hakTop, M3Mepsowuii rn3nMonornyeckyto na-
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O6UNbHOCTL NeputepnyecknX HEMpPoOHOB M TeM 06/eryatoLLnii
NPOXOXAeHMe K HUM W [anbHelillee NpoBeAeHME NOCNeAYHoLLNX
B psdy BO30Y>XAeHUs UMnynbcoB. B npupojge BCTpeyaroTcs Belye-
CTBa, AeiCTBylOLWMe NOJOOHO aueTUNXONMHY. OTU BelyecTBa
NONYYUNN Ha3BaHUE XONMHOMUMETUYECKUX, WAM napacumna-
TUYecKux (0T aHF/IMINCKOro cnoBa Mimic —noapaxaTesbHbIi).
CpepfctBa, 6n10KupytoliMe nepexos BO3OYXAeHWS Ha ne-
pudeprnyeckne BereTaTBHbIE HEPBHbIE KIETKW, MOAYYUIN Ha-
3BaHMe XOJIMHONMUTUYECKUX, UIN TaHTANO06N0KUPYOWINX. OHK
CHMXAKT BO30YAMMOCTb Y3/10B BEreTaTUBHOW HEPBHON cuUC-
TEMbl U 3aMefNAlT MNPOXOXAEHWE 4Yepe3 HUX HEepBHbIX WUM-
NynbCOB, YeM N 0OYCNOBIEHO MPUMEHEHME 3TUX CPeACcTB npwu
naTonorMyeckn MOBbIWEHHOW BO36YAUMOCTU BEreTaTUBHbIX
raHrnues. MaHrnno6nokupyrowne cpesctea (Hanpumep, TeT-
pasTUNamMMOHWI) OAMHAKOBO OMIOKMPYIOT nepefayvy UMMy/ib-
COB C MperaHrIMOHapHbIX BOJIOKOH Ha FaHrunM Kak B CUM-
naTMYeCcKOi, Tak ¥ B MapacMMnaTUYeCKOW HEPBHOI CUCTEME.

[eneHve BereTaTtMBHOM HepPBHOW CUCTEMbl Ha CUMMATUYECKYH U
napacrMnaTU4ecKyto

BeretatuBHas HepBHas cUCTeMa [eIUTCH Ha CMMMNATUYECKYHO
1 napacuMnaTuyeckyto. 310 geneHne 060CHOBAHO CeLYOLWNM:

1) 0cO6EHHOCTAMWN WX CTPOEHUA, PacrnonoXeHuUs U pac-
NPoCTPaHeHus;

2) pas3IMYHOA XMMWYECKOM MNpMpoaoi MeauMaTopos, 06pasy-
OLMXCA B MOCTraHrIMOHAPHbIX BOMIOKHAX M UX OKOHYaHWUAX;

3) pasnNYHbIMKU (PYHKUUAMMW, B 3HAYUTE/NILHOW Mepe 3aBu-
CUMbIMK OT NPUPOLbI MeANAaTOPOB;

4) pas3HblM OTHOLIEHWEM BOCMPUHUMAKOLWMX CMMNaTuyec-
KUX U napacuMnaTUyecKUX BAUAHUIA TKaHel K (hapmakonoru-
YEeCKMM BO3AENCTBUSIM.

MecToM BbIXO4a CUMMNATUYECKUX HEPBOB ABAAKOTCA O4aru Be-
reTaTVBHOW HEPBHOM CUCTEMbl B CIMHHOM MO3ry — TOPOKO0-
basbHble o4yarn (MPoOMexyToyHoe — 6OKOBOe SAPO CMNUHHOIO
mo3ra). MecTaMu BbIXofa napacvMnaTuyeckux HepBOB ABAKOT-
CA CpefHMiA MO3r, BapoaneB MOCT, NPOLONroBaTbliA MO3r U Kpe-
CTLOBAA 4acTb CMMHHOIO MO3ra, BKIKYaloLas MexsHuegab-
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Hbll, OyNbbGapHbIA M CNWHANbHbLIA LEHTPbl BEreTaTUBHOW He-
PBHOI cucTembl. MMepudepuyeckme raHrauM CUMNATUYECKON ©
napacumnaTU4ecKol CUCTEMbl MMEKT pas3/iMyHoe aHaTOMUYec-
Koe pacnonoxeHvie. CUMnaTuyeckme raHriMm npeacraB/ieHbl y3-
namu MNOrpaHMYHOro CUMMMaTU4ecKoro CTBOMa — BepTebpanb-
HbIMW TaHIUAMMW W y3/1aMK1, PacrnosioXXeHHbIMU Y BETBEN OproLL-
HON aopTbl M NapaBepTebpanbHbIMU TaHrAUAMU (CONHEYHOE
cnieTeHne 1 GpbbDKeeYHble raHrimmn). Takum o6pas3om, raHrimu
CUMNATUYECKON HEPBHOM CUCTEMbl HaXOAATCA BAaIM OT UHHEp-
BUPYEMbIX UMW OpPraHoB, MOCTraHrIMOHapHble BONOKHA, Kak
npaBuio, VMEKT 3HaYMTeNIbHOe MPOTSKEHME.

*  [aHrnuM napacMmnaTM4ecKoi HepBHOM CUCTEMbl PaCnOIOXKEHbI
NM60 UHTPOMYpPa/IbHO, B TO/LLE MHHEP3UPYEMOro opraHa (B cepaeuy-
HOW MbIWLE, B CTEHKE KULIEYHWKaA), NM60 B HernocpeiCTBEHHOM
61130CTN OT Hero (B6/M3M rnasa, CNHOHHbLIX >Xenes), TakuM o6pa-
30M, NOCTraHrIMOHapHbIe BO/IOKHA UMEOT ~ HebO/bLLIOE  MPOTSXKe-
Hue. CumnaTnyeckas HepBHas CUCTeMa MHHEPBUPYET BCE OpraHbl U
TKaHW, BK/IKOYaA CKe/ETHbIE MbllLbl, CHAbXaeT CBOMMW BOOKHa-
MU U TKaHW LeHTPa/IbHON HepBHON cucTeMbl. MapacumnaTuyeckas
HEPBHas CUCTeMa He ABMISETCA YHUBEPCA/IbHOW: psf, OpraHoB JInLLEH
napacuMnaTuyecKMx HepBOB (COCYbl KOXW, CKeNneTHble MbILLbI,
MOYETOYHUKM, HALMOYEUYHUKN, NMOTOBbIE XKeNe3bl, rNajgkue MbilLbl
CeNne3eHKM, MbILLbl BOMOCAHBIX MELLOYKOB).

Cumnatmyeckas HepBHas CUCTeEMa WMMeeT CTpPOeHue,
obecneynBatrome andMy3HbIN xapakTep pacnpocTpaHeHWUs BO3-
Oy>xaeHns. 3Ta 0CO6eHHOCTb PacnpoCTPaHeHUS CUMMNATUYeCKOro
BO30OYX/JEHMUA HOCUT HasBaHuWe (eHOMeHa MY/bTUNAUKALUN.
(KeHHOH). B nmapacumnatnyeckoii HepBHOW cucTeme (heHOMEH
MYNbTUNNMKALUN OTCYTCTBYET, YeM obecneuynBatoTcs 6osee no-
Ka/bHbI XapakTep BO36YX[eHWA — 6O0NblUee COOTBETCTBME af-
pecatoB BO30Y>JeHHbIM napacumnaTUyeckum LeHTpam. Mpuuem,
pacnpocTpaHeHU0 BO30OYXAEHWUA COOTBETCTBYET WM pasinyHas
MPOAO/MKUTENILHOCTE CUMMNATUYECKMX W MapacuMnaTnyeckmnx ag-
(heKTOB: napacumnaTuyeckne sPeKTbl MeHee NPOLO/KUTENb-
Hbl, 4YeM cumnaTuyeckune. CKOpOCTb NPOBeLeHUsA BO30YXeHUA B
napacumnaTu4eckoi HepBHOM CUCTeMe Bbille, YeM B CUMNATW-
yeckoil. MepgwmaTopsbl, yyacTByloLiMe B nepefade BO3OYXAeHUS C
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MOCTraHrIMOHapHbIX BOMIOKOH Ha Mepudepuyeckne TKaHu, pas-
NNYHBI 418 CUMNATUYEeCKUX U napacMMnaTtuyeckux Hepsos. Me-
AMaTop CUMMATMYeCKUX HepBOB MONYYUST Ha3BaHWE CUMMaTUHA
(KeHHOH), B cocTaB KOTOPOro BXOASAT HOpafpeHanuH W ajpeHa-
NuH. MMpu 3TOM HOpajpeHannH cocTaB/AeT MOLABAIOLWY YacTb
MeAuaTopa - 3TU Bew,ecTBa 60/ee CTONWKM, YeM auLeTUNIXOMNH.
OHW CpaBHUTENIbHO MeA/IEHHO pa3pyLlalTCs aMUHOOKCUAA30M.
®dusnonornyeckne apekTbl HopagpeHanMHa u agpeHanun-
Ha OCHOBaHbl Ha ero cnoco6HOCTM YyCUUBATb TeyeHue dep-
MEHTaTUBHbIX peakLuii, COCTaBMALWMX OCHOBY BCeX (PU3MOMO0-
rMyeckmx npoueccoB. CuMnaTuyecknii MeamaTop akTMBUPYeT Npo-
Llecc pacLiensieHus rIMKOreHa B NMeYeHW U MbiWLax, yBeanyu-
BaeT ra3oo6MeH B TKaHfAX, BO3JeNCTBYeT Ha TeuyeHue (pepMeH-
TaTUBHbIX MPOLECCOB, fiIeXalUnX B OCHOBE CBEPTbIBAHUA KPOBW.
Cumnatnyeckne HepBHble BO3AENCTBUA TakKXe aKTUBUPYIOT U
npoteccbl 6enKoBoro o6meHa. Bo3sgelicTBue cumnaTuHa, (Hopaa-
peHannHa) Ha MHOrve (pepmMeHTaTMBHble peakunn OOBACHSET,
noyemy cmmnaTuyeckue 3 PeKTbl BbIpaXatoTCs CABUraMmn BO BCEX
OCHOBHbIX (PYHKLMAX TKaHei, noyemMy cumnaTuyeckue BAUS-
HUA M3MEHSIIOT CBOMCTBA BCEX TKaHel opraHmama. Takum 06-
pas3oM, CMMMNATUYECKYH WHHepBaLWi0 crefyeT cuuTaTb YHU-
BepCa/ibHOl He TONbKO MO pacnpocTpaHeHHOCTU, AudoysHoMy
XapakTepy CUMNaTtu4ecKoro rnepexofa OT MeCTHOro BO30yxze-
HUA B o0LLee B Cnyyasx NOCTYMN/EHUS CUMMIAaTUYecKoro mMeamaro-
pa B KPOBOTOK, HO M MO rNy6uHe BO3AEWCTBUA Ha TKaHW, Ha BCe
MX CBONCTBa B COOTBETCTBUM CO CNELUPUKON KaXLOTO U3 HUX.
MegunaTopom, yyacTBYHLUIMM B Mepegaye BO3OYXAEHUSA C
MOCTraHrIMOKapHbIX BOIOKOH NapacvMnaTu4ecKol HepBHOMN Cu-
CTeMbl Ha nepudepuyeckme TKaHu, ABNAETCA aLeTUIXONUH. Bnun-
AHWe 3TOro BeLeCcTBa Ha TeyeHMe (DepMEHTaTUBHbLIX peakLuni
Masio M3y4YeHO. Y CTaHOB/EHO B/IMSIHWE aLeTUNXONMHA Ha Coeam-
HeHuA, cofepxaline cynbrugpansHole rpynnbl. [pu 3amelle-
HUW CyNbrugpansHblX rpynn sgamy npekpawaetca (610kupy-
eTcAa) nepefaya BO30YXKeHWA, OCYyLLeCTB/ISseMas C NOMOLLbIO aLe-
TUNXO0NMHA. T1pu BHECEHWW B TKaHb COEAUHEHWI, cofepxka-
Wnx cynbrugpanbHele rpynnbl (FOTATUOH, LUCTWUH), nepeja-
ya BO36Y>KEeHUS BOCCTaHaBNMBAETCA. DPPEKT aLeTUNX0NNHA He-
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CTOMKWIA, TaK Kak OH 6bICTPO paspyLuaeTcs X0NMHICcTepasoii. Ale-
TUNXONVH ABNAETCH MeAMaTopoM U AN He6ONbLUIOro KOMYecTBa
CUMNATUYECKNUX MOCTTaHrIMOHAPHbIX BOJIOKOH, K KOTOPbIM OT-
HOCATCA BONIOKHA, WHHEPBUPYHOL e MNOTOBblE Xenesbl N He-
KoTopble cocygopaclumputenn. Cumnatnyeckme BOSIOKHA, B KO-
TOpbIX 06pasyetca aueTUAXONUH, MOAYYUIN Ha3BaHWe XOu-
HIPrMYecKnX, OCTallbHble CMMMNATUYECKME MNOCTraHrIMOHAapPHbIe
BOJIOKHa, B KOTOPbIX B MpoLecce BO36Y>aeHUs obpasyeTcs HO-
pagpeHanvH, 0603Ha4Yal0T TEPMUHOM afpeHapruyeckux. Papma-
KONOrnyeckme BeLLecTBa, JefiCTBYIOLLME Ha Mepudepnyeckme opra-
Hbl MOAOGHO HOpagpeHanuHy, 6binM Ha3BaHbl CUMMATOMUMETM-
4yecKMMU. K HMUM OTHOCATCA CXOLHbIE MO XMMUYECKOMY CTPOEHUIO
C aApeHaIMHOM COeAMHEHUS, Hanpumep (eHaMuH. CuMNaTUKO-
nofjobHoe AeiicTBME OKa3blBAaOT M HEKOTOPble BUTaMUHbI, Ha-
npumep BUTaMWUH Bp KOTOpPbLIA CAYXUT MaTepuanom ans obpaso-
BaHWA Kokapbokcunasbl, 06pa3oBaHMe KOTOPOWN aKTUBMPYET af-
PeHasIMH 1 gpyrve cMmnaToMMMuyeckume Bellectsa. MeanaTopbl —
HOpagpeHanvH, agpeHannH, ButamuHbl B,, B2 n PP, kak thep-
MeHTbl, BMeLIVBAlOTCA B TeYeHWe OKUCINTEeNIbHO-BOCCTAHOBU-
Te/IbHbIX MPOLECCOB M YCKOPAKT COMNPSHXKEHHOe C 3TUMM Mpo-
Lileccammn okmcanTenbHoe gocgopunuposaHne AP 1 TeM cambiM
YCKOPAIOT «3apagKy» afieHasuHpocgaTa —UCTOUHNKA IHEPTUN A1
caMbIX pasfIMyHbIX (BM3MONOrNYeCcKUX npoueccos. BellecTsa, npe-
NATCTBYIOLME Pa3BUTUIO CMMMATUYECKUX M MapacumnaTmyec-
KX 3(hheKTOB Ha nepuiepun, pasnyHbl.
ALpPEHONUTUYECKUMY BeLLecTBaMM ABAKOTCA 3ProTaMuH U
9ProTOKCUH - ankanouibl cnopbiHbM. OHU CHUMaKOT BO36YXaa-
tollee AeiiCTBME CUMMATUYECKUX HEPBHbIX UMMY/LCOB (CY>KeHue
COCY[l0B, COKpalleHVe MbllL, MaTKW, Cene3eHKU W Th4.), HO He
BAIMAKOT Ha TeueHWe TOPMO3HbIX CMMMATUYECKUX 3P eKTOoB (pac-
cnabneHue rnagkux Mo, 6POHXO0B, XeNyAKa WU KULLIEeYHMKA).
CneympuyeckuM XONMHONUTUYECKM BELLECTBOM, GNOKMPYHOLLUM
[ecTBMA aueTUIX0NMHA Ha nepudepuyeckne TkaHW, ABNSETCS at-
pONVH —AeNCTBYHOLLEe BELLECTBO KpacaBKW. ATPOMUH He 3aTparu-
BaeT 06pa3oBaHMe aueTUIXONMHA, KOTOpbIA NPOLO/IKaeT Bbije-
NATLCA CUHaNcamu, HO [eiCTBYeT Ha mepudepuyeckne TKaHW Ta-
KUM 06pa3oM, YTO OHW TepsatoT CNOCOOGHOCTL pearnpoBaTth Ha alle-
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TUNXONWH. TpKn 3TOM pacLUMpSeTcs 3payvok, NOsBSETCA CyXOCTb BO
pTY, MpeKpaliaeTcs BblAeNeHWe XenyAo4YHOro coka B ero ped-
NEeKTOPHYH (ha3y, CHUMaeTCs fencTBue 6nyXxaatolero Hepsa Ha
cepaue —HacTynalT SBNEHMUA BbliMageHUs napacumnaTnyeckmx
a(ekToB. lMpU BLIACHEHUWN COOTHOLUEHWIA CUMNATUYECKOTrO U
napacMmnaTn4eckoro OTAe/I0B HEPBHOWN CUCTeMbl 06paLLlanioch BHU-
MaHue Ha aHTOTOHM3M CUMMATUYeCKUX WM napacuMnaTuyeckux He-
PBHbIX BAUAHWIA, Ha NPOTMBOMONOXHYIO UX HaMpaBfeHHOCTb; CUM-
naTuYeckue HepBbl YCUMBAIOT M y4yallalT CepLeyHYyo AesdTeflb-
HOCTb, NnapacumMnaTnyeckne — ocnabngloT 1 ypexaroT; napacvumMna-
TUYECKME HEPBbl YCUNMBAKOT KULUEYHYHO MepUCTasibTUKY, CMMMNa-
TUYeCKMe —TOpMO3AT M T.4. B CBA3M C 3TMM cCMMNATUYECKON U
napacMMnaTuyeckom PYHKUMUAM MPUNUCLIBAINCL aHTaroOHUCTU-
Yeckue BAVAHWUA Ha OOMeH: cMMnaTMyecKast HepBHas CUCTeMa, CO-
rNacHoO TakuM BO3AECTBMAM, CBA3aHa C MpoLeccamMu Katabonus-
Ma, pacxofja —pacnafa; napacumnarmyeckas —c npoweccaMmm aHa-
6onusma, CMHTe3a —npuxoga. MaTonormyeckne CoCTOAHUA CBA3bI-
BalOT TaKXe C Pe3KMMU OTK/IOHEHUSMU BereTaTUBHOW peryns-
LUK B CTOPOHY npeobnagaHns nnmbo napacMmnaTuyeckmx, nnbo
cMnaTUYecKnx peakumin. Mo Ha3BaHWEM BarOTOHWW ONUCbIBAIY
naTonornyeckne N3MeHeHUs, ANA KOTOPbIX XapakKTepHbIMU $B-
NAKTCA PaccTpoiCcTBa NULLEBAPEHUSA, CKIOHHOCTb K YPEXEHUIO
CepAeyvHol AeATeNIbHOCTU, MOHUXEHHOe KPOBAHOE [faBfieHue,
CKNOHHOCTb K 6POHXMafibHON acTMe, MOBbILWEHHYH MOT/IMBOCTD,
COHNIMBOCTb, FPYCTHbI HECMOKOWHbIA XapakTep v T.4. Mog cum-
NaTUKOTOHWMEN ONUCbIBANIN COCTOAHUSA, XapaKTepuayloLlinecs ak-
30(hTasibMOM (Nyyernasvem), pacLiMpeHUeM 3paykoB, CK/IOHHOC-
Tbl0 K MOSBAEHUIO TYCUHOW KOXM, CYXOCTbHO KOXM, Yy4alleHWeM
CepAeyHoON AeAaTeNlbHOCTW, MOBbILEHHbIM KPOBAHbLIM [aB/IEHUEM,
MOBbILIEHHOV BNEYaTAUTENbHOCTbIO (BCMbIIbYMBOCTLIO) U T.4. B cBeTe
COBPEMEHHbIX NPeACTaB/IEHNIA OMUCaHHbIA aHTOrOHU3M SBSETCS
BeCbMa YC/I0BHbIM W He OTpaXKaeT CYLHOCTU B3aMMOOTHOLLEHWI
.CMMNAaTNYeCcKOW 1 napacMnaTUyecKo MHHePBaLUK B TKaHSX, AaXe
B TeX, r4e aHTOrOHU3M MpeACTaBNsSeTCA Hambonee BblPaXKEHHbIM.
Tak, cepfue NOCTOAHHO MCNbITbIBAET BANAHUA CUMNATUYECKUX,
M napacMMnaTU4yecKMx HEpPBOB, NPUYEM OTHOLUEHUS WX HeNb3A
CYMTaTb MOMHOCTbID AHTarOHUCTUYECKUMU, TaK KakK Ha  (oHe

154



CUMMATUYECKOr0 BO30Y)KAEHNM TOPMO3SLMA 3 deKT 6yxaato-
LLIEro HepBa BbIPaXaeTCs pe3ye, YTO He COOTBETCTBYET MOHATUIO
aHTOrOHM3Ma. YTBEPXAEHME O TOM, YTO CMMMATUYECKMUE peaKkLum
CBAi3aHbl C YCUNEHWEM MpoLecca pacnajga, He cornacytTcs ¢ gak-
Tamu, CBMAETENbCTBYHOLWMMMN O 6Onee 3KOHOMHOM PacXofoBaHMM
9HEPreTUYECKMX PECYPCOB MOf BAUSHUEM CMMMATOMUMETUYECKMX
BELLIECTB.

3TN 1M MHOrune apyrvue akTbl 3aCTaBAAKT CUATATb, YTO MO-
NOXeHne 06 aHTOrOHM3Me He O0XBaTblBae€T TeX B3aMMOOTHOLUE-
HWIA, KaKue CYLLECTBYIOT MEXAY CMMNATMYecKOW u napacumna-
TWYECKOl HEPBHON CUCTEMOW B LEHTpax M Ha nepudepun, —
aHTaroHM3Mm SIBNSETCA OrpaHWYEHHbIM W YCMOBHbIM, a [eiCTBU-
TeNlbHble OTHOLLEHWS COCTOAT B TECHOI YBA3KE CUMMATUYECKUX U
napacMMnaTMyecKnx BAMUSHUIA B MHTepecax paboTaroLLMX OpraHoB.

Mexay opraHamu, WHHEPBMPYEMbIMU CUMNATUYECKON HEPBHON
CUCTEMOI, CyLLeCcTBYeT CBA3b C MOMOLLbIO aKCOH-pediekca. Ak-
COH-pethieKcbl —3TO ped/ieKehbl, OCyLlecTBastoWmMecH 6e3 yyacTus
LIeHTpaNbHO HEPBHOW CUCTEMbI, B Mpeaenax MOCTraHrIMOHapHbIX
BO/IOKOH CMMMNATUYeCKON HEepBHOW CMCTEMbI, C MOMOLLbIO BETB/IE-
HWUIA aKCOHOB NepudepuyYecKnX raHrIMoHapHbIX KNeTok. Hanpu-
Mep, pasgpaXeHWeM OpraHoB GPHOLLIHOM MONOCTM, NPU pa3pyLUeH-
HOM CMMWHHOM MO3re, MOXHO BbI3BaTb MO MeXaHU3My aKCOH-
pedinekca pag CMMNaTUYECKMX pPeakLMil Ha KOXe: CYXXeHMe Kpo-
BEHOCHbIX COCY/0B, COKpalleHWe MbiliL, NOAHWMAOLNX BONO-
Cbl 1 T.4. Bce 3T aKCOH-pedneKkcbl BO3MOXHbI, TaK KakK MMEEeTCs
BbICOKOE BETBMEHME MOCTraHIIMOHAPHbLIX BONIOKOH, MPUYEM OAWH
OTPOCTOK HEPBHOMO BOMIOKHA HanpaBAsieTCs K OAHOMY OpraHy, Apy-
ron — K gpyromy. Takum nyTeMm, C MOMOLLbI aKCOH-PeNEKCOB,
CBsi3aHbl MeXAy C060i BHYTPEeHHMe OpraHbl U KOXa, MbilLbl U
BHYTPEHHOCTU. Hanuume akCoH-pe/ieKCoB, CBA3bIBAOLLIMX OTAE/b-
Hble, YacTO OT/[aNieHHble, OpraHbl MeXay Co60li C MOMOLLblO pas-
BETBNEHNIA CMMMATUYECKMX MOCTraHrIMOHAPHbIX BOMIOKOH, Cre-
AYeT YUNTbIBATb TAKXKE MPU 0OBACHEHUMN TepaneBTUYECKMX 3PdeK-
TOB HEKOTOPbIX NeYebHbIX MPMEMOB, HarpuMep, ropPUYNYHMKOB,
6aHOK, COrpeBarOLLMX KOMMPECCOB W T.4. PasapaxeHus cumnaTu-
YECKMX HEPBHbIX BOMOKOH B 3TWUX Cly4yasx pacnpocTpaHseTcsa no
BETB/IEHNAM aKCOHOB CMMMNATUYECKUX HEPBOB W MepeaaroTcs BHYT-
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PEHHMM OpraHam, Bbi3blBasi B HUX Tpouyeckme apdekTbl, Ha-
NnpaBfeHHbIE HAa YCTaHOB/IEHWE HOPManbHOro UX PYHKLUOHU-
poBaHWA. AKCOH-pedIeKTOpHbIe CBA3M (HapsA4y CO CBA3AMU 4epes
aypepeHTHbIE HepBbl M LEHTPa/IbHYI0 HEPBHYHKD CUCTEMY) A0/K-
Hbl ObITb MPUHATLI BO BHUMaHWE TaKXe Mpuv OObACHEHWWN BECb-
Ma [peBHero crnocoba fevyeHns, NPaKTUKYEMOro B KUTANCKON W
KOPEeVCKON MeanLMHe, TakK Ha3biBAEMOr0 UrN0yKanbiBaHUsA (Y4XKeHb-
U3to-Tepanusa). YKanblBaHWEM WUrnamu B ONpPeferieHHble TOUKM,
npoun3BogMMbIMN 6e360/1e3HEHHO (MUHYS BOMEBble pPeLenTopsbl), C
oCTaB/ieHVeM WX HekoTopoe Bpems (40 MWUH) B TKaHfX, B page
cNyyaeB yfaetcs 6naronpusaTHO BO3AENCTBOBaTb Ha TeyeHue 60-
NEe3HEeHHOro npouecca BO BHYTPEHHUX OpraHax, Hanpumep, CHATb
60nn npu Hespanrmsx. B nocnegHee Bpems Yy 4yenioBeKa HangeHbl
OnpefiefieHHble YY4aCTKM KOXMW, KOTOPble MOXHO Ha3BaTb aKTuWB-
HbIMW TOYKaAMW UK yyacTKamu. OHM COCTaBNAKOT YYacTKU pasme-
POM C KOMEEeYHYH0 MOHeTY, B KOTOPbIX 3/1eKTPUYECKME MOTeHLua-
Nbl N TemmnepaTtypa MOBbIWEHbl N0 CPaBHEHUIO C OCTa/ibHbIMU
yyacTKaMu KOXW. B HUX yBe/MyeHO cofepXaHue aueTUnXosimHa.
MrnoykanoiBaHue saBnsetca 6onee a(eKTHbIM, KOrga OHO Npo-
N3BOAUTCA B 30Hbl 3axapbuHa-lefa —Yy4yaCTKU KOXWU Ha Tere,
CBfA3aHHblE aKCOH-pedIeKTOPHON CBA3bID C BHYTPEHHWMU opra-
Hamu. Buanmo, B Kutae n Kopee 3TV TOUYKW YCTAHOBJIEHbLl 3M-
NMUPUYECKM M UCMOMb3YIOTCA A5 NeYeHns 3ab0neBLUero opraHa.

KOHTpO/IbHLIE BOMPOCHI

1 OCO06eHHOCTN CTPOEHUS BereTaTUBHOW HEPBHOI CUCTEMBI.

2. PacnonoxeHue HepBHbIX LLleHTpoB BereTaTuBHOM
HEPBHOMN CUCTEMbI.

3. MMpe- 1 NOCTraHrIMOHapHbIe BONOKHA U UX (DYHKLUW.

4. Meguatopbl  CMMMAaTUYECKOro W  napacMMnaTnyeckoro
OTAENOB BereTaTVBHON HEPBHOMN CUCTEMbI.

5. MecTo pacnonoXeHua cumnaTUyeckKMx W napacumnaTu-
YeCKUX raHrnues.

6. ®Pusmonornyeckme apdeKTol HopaapeHaIMHA U aLeTUNXOMNMHA.

7. oHATWE 0 NapacMMnaTUKOTOHUMN.

8. AKCOH-peieKcbl N UX POfib B XU3HeLeATe/NbHOCTM opra-
HU3Ma.
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MABA XI
PN3N01I0rMd - HEPBHOU CUCTEMBbI

OpraHu3m 4efnoBeka npeacrasBiseT co60i MOLLHYHO BbICO-
KOOpPraHn3oBaH-HYH CUCTEMY, COCTOALLYH W3 CBA3AHHbLIX MeEX-
[y coboii TkaHel, opraHoB u cuctem. LLHC o6ecneunBaeT corna-
coBaHMe WX (DYHKLUWIA, CBA3b OpraHu3Ma C BHeLlHel cpefoin u
WUHAMBUAYANbHOE NPUCNOCO6/1eHNe 4YenoBeka B COOTBETCTBUM C
ero BHYTPEHHUMU NOTPEBGHOCTAMU — LeneHanpas/ieHHOe MoBe-
fLeHune. HakoHel, npoueccbl, npotekawwmne B LLIHC, nexar B
OCHOBE MCUXMYECKON AeAaTeNIbHOCTM YenoBeka. [ledaTeNbHOCTb opra-
HM3Ma, BblpaXaloLlasaca B OCYLLECTB/IEHUN C/IOXKHbIX peakuunin ¢
yuyactvem LIHC, Ha3biBaeTcsi pedieKTOpHOW. OCHOBHbIM MeXxa-
HM3MOM peAatenbHocTn LIHC saBnsetca pednekco-npuUYnUHHO-
00ycnoBfeHHas peakuus opraHusaMa Ha BO3[EeWCTBME BHELUHEN
WM BHYTPEHHEl cpefdbl.

LLHC npepgcTaBnset cob0il CNOXHYK CTPYKTYypYy, COCTOSA-
Wyt M3 60MbLION0 KOAMYeCTBa B3aMMOAEWCTBYHOLWMX HEPBHbIX
LLEeHTPOB W CBA3AHHBLIX C HUMW HeWpOHOB. KoopauHauMOHHas
[eATeNbHOCTb HEMPOHOB W CnaraemblX U3 HUX 3/1eMEHTapHbIX
HepBHbIX ceTeli 00ycnoBneHa cneuuuKon MopgONOrnyeckmx
oTHoweHunn B LIHC. [loBONbHO YacTo HabnofaeTcs Takoe sBfe-
HWe, Korga ofiHO MPecuHanTUYeCcKoe BO/IOKHO MHOTOKpaTHO BET-
BUTCA M 06pasyeT CMHANTMYECKMe KOHTaKTbl cpasy CO MHOrMmu
HeipoHamu (puc Xl. 1.). 3TO fBNEHME Ha3bIBAETCS AMBEPreHLueit
N 06Hapy>XMBaeTca npakTuyeckn Bo Bcex oTgenax LIHC: B opra-
HU3auum ag@epeHTHOro CNMHHOrO MO3ra, B BereTaTMBHbIX raH-
rMUAX, B TOMIOBHOM MO3ry. ®PYHKUMOHANbHO MPpUHLUKXN AuBep-
FeHLUUWU NEXUT B OCHOBE uppagmauumm BO30YXAeHUA B pedriek-
TOPHbIX fyrax, NposABASAKOLWMIACA B TOM, YTO pasfpaxeHne 0fHO-
ro apepeHTHOro BOIOKHA MOXET Bbl3blBaTb FeHepann30oBaHHY0
peakuuio 3a CYeT BO3OYXAEHWA MHOIMMX BCTaBOYHbLIX WU MOTOP-
HbIX HEWpPOHOB. B CTPYKTYpHOW opraHusauuy HepBHbIX CeTei
BCTpeyaeTcs Takad CUTyauus, KOrja Ha OgHOM HelipoHe CXOoaaT-
CH HECKONbKO alepeHTHbIX TepMUHaNMin U3 Apyrux OTAEN0B
LIHC. 370 sBneHune MPUHATO Ha3biBaTb KOHBEPreHUUeild B Heli-
POHHbIX CBA3SAX. Hanpumep, onuwiem cny4vain ¢ O4HOBPEMEHHbIM
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pasgpaxeHnem Moneil yecaTenbHOro M crubartenbHOro pedrek-
COB, KOTOpble peanun3yrTCAd WAEHTUYHBLIMU TPYNnaMmum MbiLL.
mMnynbebl, naywime oT 3TUX PeLeHTMBHBLIX MoNel, MPUXoAAT K
OfHOW M TOM e rpynne MOTOHeAPOHOB, U B Y3KOM MecTe 3a
CYET MHTEerpauumm CUHanTUYeCKUX BAUSHUIA OCYLLECTBNAETCS Bbl-
6op B Nonb3y crubaTelbHOro pediekca, BbI3BaHHOI0 60nee CUb-
HbIM pasgpaxeHuem. MpuHUMN 00LLEero NyTW, Kak OAWH U3 NPUH-
UMMOB KOOPAWHALWUW, OeACTBUTENIEH He TONbKO A/ CMUHHOIO
Mo3ra, OH BMONHe MpUMeHUM ana nboro ataxa LLIHC, B Tom
yumcne Ans MOTOPHOW Kopbl. B LIHC umeeT MecTo cymmaums, Bbi3-
BaHHasA MOCNefyWMMN pasapaXeHNsMU C MaibiM UHTEPBA/IOM.
PasnnyaloT aBa BuAa CymMMaLun:

a) BPeMeHHYI0, WAU nocnefoBaTeNlbHYH0, Korfa Bo36yXpe-
HVe UAEeT No O4HUM M TeM >XXe CUHarcam;

6) NMPOCTPAHCTBEHHYK CyMMaLWi0, WIW OLHOBPEMEHHYIO,
Korga BO30YXZeHMe MO pasfIUyHbIM MYyTAM NPUXOLAT K OLHOMY
HelipoOHY Yepe3 MHOrMe CUMHAnNChI.

Mpy pUTMUYECKUX pasgpaxeHUsaxX NpecMHanTU4ecKuX BXOAO0B
NPOUCXOAUT YBENUYeHWe aMnAnTyfAbl BO3OY>XAEeHWA nocTcuHan-
TUYECKUX MOTEHLMAN0B 32 CYET CMHANTMUYECKOW NOTeHLMauuu.
MoTeHUMaUuns BblpaXaeTcs B YBE/IMYEHUUN amnauTyfbl BO30YX-
[AEeHNSA MPeCcMHanTMYecKoro NoTeHLMana Bo BpeMs UIn nocne puT-
MWYECKOr0 pasfpaxeHus MpecuHanTU4ecKoro akcoHa ¢ LOBOJIb-
HO BbICOKOW 4acToToit (100-200 mumn/c).

CuHanTuyeckasd noTeHUMaUuUs Npu pUTMUYECKUX pasfgpaxe-
HUAX MOXeT OblTb 06yCNnoB/eHa:

- MNOBblILEHWEM MNOTeHLMana NokKos membpaHbl MpPecuMHanTu-
YeCKOro akcoHa, poCTOM aMnauTyfbl MOTeHUMana LenCTBUA W,
Kak cfneAcTBue, BbICBOOOXAEHMEM 60/bLLOI0 KOAU4YecTsa Meau-
aTopa 13 npecuHanTU4yeckon TepMUHaIK;

- Mobunu3auneri roToBOro K BblAeNEHNI0 MeanaTopa;

- BO3pacTaHMeM BHYTPUK/IETOYHOW KOHLUEHTpauuu WMOHOB
Ca2+ KoTopble BXOAAT B NpecuHanTUYecKyl TepMUHaNb BO Bpe-
MS noTeHuuana AelcTBuS.

KoopavHupyowas QyHKUNA NOKanbHbIX HEMPOHHbLIX CeTei
MOMMMO YCWU/IEHUS MOXET BblpaXaTbCH W B 0CMabfeHun ciauiu-
KOM WHTEHCUBHOW aKTUBHOCTW HEWPOHOB 3a CYET UX TOPMOXe-
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HUS. TOPMOXXeHMe — 0cobblii HEPBHbIA Npouecc, KOTOopbli Xa-
paKTepu3yeTcsl OTCYTCTBMEM CMOCOGHOCTM K aKTUBHOMY pacrpo-
CTPAHEHUIO MO HEepPBHOIM KNETKE W, MOXET ObiTb NpeAcTaB/eH
ABYMSi (hopMamy —nepBMYHBIM 1 BTOPUYHBIM TOPMOXKEHMEM.

Puc. XI.1. OCHOBHble TWMNbl CTPOEHNS HEAPOHOB.

A —BepeTeHo06pasHbIlii (KMLWeYyHO-NoNocTHbIe); B — ncesgo-
YHUMONAPHBIA (CEHCOPHbIA HEMpPOH MO3BOHOYHbIX); B —MynbTUMNo-
NSApHbIA (NO3BOHOYHLIE); T — TUNUYHLIA HeilpoH LIHC 6ecno3sso-
HOYHbIX: 1 —coma; 2 —cuHanc; 3 —akcoH; 4 —feHapuT; 5 —
LeHTPa/IbHbIA OTPOCTOK.
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lMepBMYHOE TOPMOXXEHMEe 06YC/IOBNEHO Ha/iuymeM creyugum-
YECKMX TOPMO3HbIX CTPYKTYp W pa3BuBaeTcs 6e3 npenBapuTefib-
HOro BO30YXAeHusA. TIpUMepoOM HepBHOTO0 TOPMOXXEHUS ABNAETCH
TaK Ha3blBaeMOe PeLUnpoKHOe TOPMOXEHUe MbILL, aHTaroHuc-
TOB, 06Hapy)XXeHHOe B CNUHaNbHbIX PefeKTOPHbIX Ayrax (3a-
KOH LUeppuvHTOHA) Npu WHHEpBaLMM MbILIL-aHTaroHUCTOB. B
COOTBETCTBUU C 3TUM 32KOHOM MbILLLbI-AHTArOHUCTLI (crmubaTe-
AN W pasrubartenn) He MPOTMBOAEWCTBYIOT APYr Apyry B pabore,
a COAENCTBYIOT: B TO BpeMs, KOrja NponcxXoauT COKpalleHne cru-
6arteneli, COOTBETCTBYHOLLME MM pa3rnbaTenun paccnabnatorcs. AaH-
HblA  3hheKT 06YCnoBAEH TEM, YTO, NMPX BO3OYXAEHWUM LEHTPOB
crnbateneil, B UEHTpax pasrmbarteneii OAHOMMEHHON CTOPOHbI
NHAYLMpYyeTCA npolecc TOpMoXeHUs. Mo PeHTWwoy Topmo3ssaias
(hYHKUMSA 3aKpenneHa 3a OnpefeneHHbIMW HeillpoHamu, cneyua-
NN3NPOBAHHLIMW Ha TOPMOXeHUN. AdepeTHOe HEPBHOE BOJOK-
HO, AOoCTaBffAeT MMNY/bCbl 4O OMNPefeneHHbIX HepBHbIX LEeHTPOB
NS UX BO3BY>XXAeHWs, 3aTeM MO Konatepam 4OCTaBASET UMY bChbI
K TOPMO3HbIM (BCTaBOYHbIM) HelpoHaMm. [locnegHnii okasblBaeT
TOPMO3Alllee BNAHME Ha HEPBHble LEHTPbl, HaxoAflimMecsa B
PeLenTOPHbIX COOTHOLWEHUAX C BO3BYXXAEHHbIM LEHTPOM.

N3yyasd KOOPAMHMPYIOLLYKO PO/ib TOPMOXEHUS B NIOKaNbHbIX
HEepPBHbIX Lensx, cnefyeT ynoMsHyTh ewe 06 04HON hopme Top-
MOXEHNUA — BTOPUYHOM TOPMOXXEHUW, KOTOPOe BO3HUKaeT 6e3
yyacTus cneuuanm3npoBaHHbIX TOPMO3HbLIX CTPYKTYp, Kak cnef-
CTBME aKTMBaLMMN BO3OYXAAOLMX BXOAOB HelipoHa. 3TO TOpMO-
XeHune, OTKpbiToe BBegeHckMM B 1886 r., urpaet npegoxpaHu-
Te/IbHYI0 POJ/ib, U BO3HWKAeT Mpu 4pe3MepHOW akTMBaLUU LEHT-
pasibHbIX HEWTPOHOB B MOMUCUHANTUYECKUX PedpreKTOPHbIX Ay-
rax. 3TW Npoueccbl TOPMOXKEHUA B JIOKa/IbHbIX HEATPOHHBIX Ce-
TAX YMEHbLUAKT M36bITOYHYK aKTUBHOCTb W Y4acTBYHOT B MOJ-
AEepPXaHUN ONTUMaNbHbLIX PEXUMOB UMMY/AbCHOW aKTUBHOCTM
HepPBHbIX KNeToK. OAHUM U3 NMPUHLUNOB PaboTbl HEPBHbLIX LEeHT-
pOB, KOTOpble (POPMUPYIOTCA M3 HEKOTOPbIX /IOKaNbHbIX CETei,
ABNAETCA NPUHLMN AOMUHAHTA, OTKPbITbIA A.A YXTOMCKUM. Mog
AOMUHaHTHON OH MOHUMAaN rocrnoAcTBYHOLLNIA ovar BO3BYXze-
HUS, Npefonpeaensowmnin XxapakTep TeKYLLUX pealnii LeHTPOB B
AaHHbIA MOMEHT. TaKol rocnoACTBYHOWMUA UAN LOMWUHAHTHbIN
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LLeHTP MOXeT BO3HMKAaTb B pa3nnyHbix atanax LUIHC npu pocta-
TOYHO [/INTENIbHOM [ENCTBUM FYMOpaSibHbIX WU petneKTOPHbIX
pasgpaxuTenein. OH xapakTepusyeTcs:

- HaIM4Mem MOBbILEHHON BO36YANMOCTY;

-NUHHEPLNOHHOCTbIO, O06YC/IOBMEHHOW A/INTENbHBIMU CNeao-
BbIMW MpoLieccamu;

-CNOCOBHOCTLIO K CyMMaLMN U COMPSAXEHHOMY TOPMOXEHUIO
OpYrvX LeHTPoB, (PYHKUMOHA/IbHO HECOBMECTUMbIX C feATeflb-
HOCTbIO LeHTPOB AOMWHAHTHOIO ovara.

PaccmaTtprBas LOMUHaHTY KakK O6WWIA npuHUMN paboTbl He-
PBHbIX LEHTpoB, A.A. YXTOMCKMIA CuuTaNl, YTO OHa CBA3aHa C

4 BO3OYXXJEHMNEM, WNW KOHCTUANALMENR, Lenoro cossesfus He-
PBHbIX LLEHTPOB, KOTOPbIe KOOMePUPYHTCA NPY BbINOIHEHUU GUO-
NOTNYECKN BaXHON (yHKUMWU. JOMUHAHTHOE COCTOSIHME, Kak
CUCTeMHas peakuus, Hapsgy C Ccymmauueid MOCTOPOHHUX pas-
ApaxuTenei, npegnonaraet CONPsHXKEHHOE TOPMOXKEHUE KOHKY-
PUPYIOLWMX LEHTPOB M paccmaTpuBaeTcsi Kak 0COoOblii annapat
KOOpPAMHALUN B HEPBHOWM CUCTEME.

CnvHHO Mo3r. CMHHOM MO3r YenoBeKa COCTOUT K3 Cnefyto-
WMX CErMEHTOB WAM NOACOB: 8-mMu wWelHbIXx — G(IMID), 12-Tn
rpygHolx - Th T), 5-TM nosacHuMuHbIX - L@AV), 5-Tm KpecTyo-
BbIXx —S vV 1 3-X Konunkobix —C(M/), nonyyarowmx 4yBcTBn-
Te/lbHble BO/IOKHa OT OAHOM OTAeNeHHOW napbl 40p3asibHbIX KO-
peLkoB, obpasytowmx mMetamep. KoHeyHas 06/1acTb, B KOTOPOM
pacnpefensatoTcs 3T YYBCTBUTE/IbHbIE BOJIOKHA, Ha3blBAKOTCA Aep-
mMoToMOM. OG6LLee KO/IMYeCTBO CErMEeHTOB COOTBETCTBYET uucny
MeTaMepoB Tena, OAHAKO KaXAblA MeTamep NonyyaeT MHHepBa-
LU0 OT ABYX-TPEX Niexallmx psagomM cerMeHToB. B cermeHTax CrnivH-
HOro MO3ra 3akaH4MBarOTCA OTPOCTKM MOAABNAOLLET0 6OMbLUINH-
CTBa YyBCTBUTE/NIbHbIX HEPOHOB Tena, MOCTynaloLWwmnx B COCTaBe
[0p3anbHbIX KOpeLWKOoB. B Hem TakXe HauMHaKTCA MO4YTU BCe
a(h(pepeHTHble HepBbl OpraHu3Ma: ABuratefibHble (3a WCKNOYe-
HMEM WHHEpPBMPYIOLNX MbILWL, FOMI0BbI), BCE CUMMNATUYecKue U
4acTb napacummnarmnyeckux. OHM CnefytoT B COCTaBe LOp3aibHbIX
M BEHTPa/IbHbIX KOPELIKOB. B CAMHHOW MO3r BCTYMalOT aKCOHbI
pacrosioXeHHbIX B CMUHHOMO3rOBbIX Y31ax aepeHTHbIX Heu-
POHOB, & 3(epPeHTHbIE MOTOHEAPOHbI U HENPOHbI CMNHANbHbIX
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LLeHTPOB BEreTaTMBHON HEPBHON CUCTEMbl — BbIXOAAT U3 CMUH-
HOro mo3sra yepes nepefHue KOpeLLKu.

3710 pacnonoxeHve apepeHTHbIX U 3((PepPeHTHbLIX BOJIOKOH,
nofyumBllee Ha3BaHMe 3akoHa benna u MoxaH4u, OTMETUBLUMX,
UTO pasfpaXKeHune 3aflHUX KOPELUKOB Bbl3blBaeT 00/MEBYHO peak-
LMo, a pasfpaxKeHve nepefHUX KOPELLKOB 06ycnasnvMBaeT COKpa-
LLLeHWe CKeNeTHbIX MblLLL,. PacnonoXxeHne HePBHbIX LLEHTPOB B Mnpe-
Jenax CNMHHOr0 Mo3ra BbISIBSeT NOCNeLoBaTebHOCTL B pacnoso-
YXEeHUW LUEeHTPOB M MeTamMepHOCTb — COOTBETCTBME C pacronoxe-
HVWEM MHHEPBMPYIOLMX YacTeil Tena. Bbllwenexawime LUEeHTPbl UH-
HEPBUPYIOT BEPXHIOKD MOJIOBMHY TYNOBULLA — LUEKO, TPYAb, XMU-
BOT, HUXKePaCno/IOXKEeHHbIE —HWKHME KOHEYHOCTWN W OpraHbl Tasa.

PacnofioXxeHne LEHTPOB CMMHHOIO MO3ra XapakTepusyeTcs
cnegyowmnumMmm 0Co6eHHOCTAMM:

1 Bo6nact I11-1V weiHbIX CerMeHTOB CIMHHOIO MO3ra Ha-
XOAMTCA LLeHTp Anadparmbl. NopaxeHns 1 TpaBMbl CIMHHOTO MO3-
ra B 3TO 001aCTU BbI3bIBAOT HapYLUIEHWSA B AeATeNIbHOCTU Aun-
ajparmbl. Nepepeska CIMHHOIO MO3ra Bbllle LEeHTpa Agunadgparmbl
NPUBOAUT K CMEpPTW BCNEACTBME MNpeKpalleHUs LbIXaHUS.

2. Bobnactn V-VI WweliHbIX CErMEHTOB Pacnon0XeHbl LEHTPbI
MYCKynaTypbl BEPXHUX KOHe4yHOCTei. lMopaxeHWe 3TUX LEeHTPOB
BeJeT K napasvMyaM COOTBETCTBYIOLLEN MYCKynaTypbl.

3. B rpyaHoii cBOel 4acT CMIMHHOW MO3F COLEPXMUT LeHTPbI,
ynpasnawuine LeAaTeNIbHOCTbI0 MYCKYNaTypbl Fpyau, >Xusota ©
CNUHbI; HapylleHne B AeATENbHOCTM 3TUX LEHTPOB Bbi3blBAlOT
COOTBETCTBYIOLME HApYLUEHUs  MYCKynaTypbl 3TUX o6nacTei.

4. B obnactv NOACHUYHOrO YTO/LWEHMA CIIMHHOIO Mo3ra pac-
MOMOXEHbI LEHTPbl HWKHUX KOHeYHoCTei. mbenb MOTOHeRpo-
HOB B 3TON 06/1aCTN BefeT K napanuyy Ta3oBOM MYyCKynaTypbl U
MYCKynaTypbl HOF. B CAMHHOIMA MO3F, MOMUMO 3TOFO, BK/OYEHbI
MPOMEXYTOYHble HEeNpOHbl BEreTaTUBHbIX HEPBOB — CUMMMATU-
YeCKMX M MapacuMnaTuyecKumx.

Tena cumMnaTUyYecKUX HepOHOB, aKCOHbl KOTOPbIX ABASKOTCS
nperaHrnMoHapHbLIMKU BOJIOKHaAMW, pacnonaratTcid B MHTepMe-
AnanatepasibHOM ffpe CNUHHOro Mosra. Mo cBoMM cBOWCTBaM
OHW OTHOCATCA K rpynne B-BOMOKOH. XapakKTepHOl 0CO6eHHOC-
Tbl0 UX (PYHKLMOHMPOBAHUA SBMAETCA HMU3Kas 4acToTa, CBOW-
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CTBEHHAsi MOCTOAHHOM TOHMYECKON MMMNYNbCHOMW aKTUBHOCTW.
OfHM 13 3TUX BOJIOKOH Y4acTBYIOT B MOAAEPXaHUN COCYAUCTOro
TOHycCa, Apyrne —obecneynBatoT PerynsipHyto QyHKUUIO BUCLie-
panbHbIX 3PHEKTOPHbLIX CTPYKTYp (rNagkoi MmycKynaTtypbl Mnu-
LL,eBapUTENIbHON CUCTEMbI, >KENe3HbIX KETOK).

Tena napacuMnaTUyecKnx HelipoOHOB 06pa3ytoT KPecTLoBbIe Ma-
pacumMmnaTuyeckne agpa. OHWM pacrnonaratoTCsi B CEPOM  BeLLECTBE
KPECTLOBbIX CErMEHTOB CMWHHOrO Mosra. [ HeKOTOpbIX M3 HUX
XapakTepHa (hOHOBasi UMMyNbCHas aKTUBHOCTb, 4YacTOTa KOTOPOW
BO3pacTaeT No Mepe MOBbILLEHNA AaBNEHNS B MOYEBOM Ny3bipe. Mpu
pasapaxeHnn BUCLLEPa/IbHBIX Ta30BbIX ap(ePeHTHbIX BOSIOKOH B 3TUX
3(hhepeHTHbIX KNeTKax PerucTpupyeTcs BbI3BaHHbIA paspsd, Xa-
PaKTEPU3YIOLMIACA Ype3BblYaliHO GOMbLUNM NAaTEHTHLIM NEPUOAOM.

K BCTaBOYHbIM K/ETKaM, WM UHTEPHENPOHaM, CIMHHOIO Mo3ra
OTHOCATCA HEPBHbIE KNETKW, aKCOHbl KOTOPbIX He BbIXOAAT 3a ee
npegenbl. B 3aBUCMMOCTY OT X0Aa OTPOCTKOB pa3ninyatoT CO6CTBEHHO
CNMHa/bHbIE W MPOEKUMOHHbIE. CnMHabHble MHTEPHEPOHbI BET-
BATCS B Mpejenax HeCKOMTbKUX CMEXHbIX CErMEHTOB, 06pa3ys BHYT-
pUCErMeHTapHbIE N MUOCErMeHTapHble CBA3W. Hapsgy ¢ HUMK cy-
LLEeCTBYEeT MHTEPHEMPOHbI, aKCOHbI KOTOPbIX NPOXOAAT 4epe3 He-
CKO/IbKO CEerMeHTOB WM Aake M3 O4HOro OTAena CUHHOro Mo3ra.
K MpOeKUMOHHbIM WHTEPHEPOHaM OTHOCATCA KNETKW, ASIMHHbIE
aKCOHbl KOTOPbIX (hOPMUPYIOT BOCXOAALME MYTU CAMHHOIO MO3ra.
Ha kaXaom WHTepHelipoHe pacnofioKeHo B cpefHeM 0kono 500
CUHAMCcoB, CyMMauus BO30YXAEHWS B KOTOPbIX COMPOBOXAaeTcs
BO3HMKHOBEHMEM N pacrpocTpaHeHneM noTeHumnana geinctems (MA4).

PethnekTopHas (PyHKLMA CMMHHOIO Mo3ra

O6bEM (DYHKUMIA, OCYLLECTBNSAEMbIX CMMHHbLIM MO3rOM, 4pes-
BblYaliHO Be/MK. B HEM HaxoAsaTCa LeHTPbl BCeX ABUraTesibHbIX ped-
NeKCoB (3a MCK/IOYEeHMeM MYCKynaTypbl ro/oBbl), BCEX pediiekcos
MOUYEro0BON CUCTEMbI M MPAMON KULLKK, pedieKcos, obecrneymsa-
tOLLIMX TEPMOPErYNALUIO, PeryupyoLwmx MeTabonmn3M TKaHew, LeH-
Tpbl 6ONLLUMHCTBA COCYAMCTBIX Pet/IEKCOB, LIEHTP COKpALLeHUs Aun-
apparmbl 1 ap. (puc. XI1.2). B eCTeCTBEHHbIX YCMOBUSAX 3TN pedieKchbl
BCerja MCMbITbIBAKOT BANAHWE BHELUHWX OTAE/M0B FO/IOBHOMO MO3ra.
Mocne ypaneHWs ronoBHOr0 Mo3ra M Mepepesky CMMHHOIO Mo3ra
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CYE3ar0T MHOTUE CNOXKHbIE (HOPMbI aKTUBHOCTU, CO3JaBaeMble CMINH-
HbIM MO3rom. Hanpumep, nocne nepepesky CMMHHOIO Mo3ra cobaka
cama He CMOXET HU CTOSTb, HU XOAUTb. ITO 0ODBACHAETCA TEM, YTO
pasobLLyeHne CMMHHOMO MO3ra W BbILLENeXalnx CTPYKTYp HapyLuaeT
peneKTOpHbIe fyr1, OTBETCTBEHHbIE 3a OCYLLECTB/IEHVE OMpese/eH-
HbIX peakuuit. Mpy 3TOM B YaCTHOCTM UCYE3atOT NEPUOLMYECKME pa3-
pALb! AbIXaTeNbHbIX MbILUL, 06eCnevmBatoLLMX AblIXaTe/bHble ABUXe-
HUSA, NponajalT TOHUYeCcKMe pa3psafbl CUMNATUYECKUX HENpPOHOB,
NOAJEPXKMBAIOLMX COCYANUCTbIA TOHYC W, COOTBETCTBEHHO, apTepu-
anbHoe aasneHue. K uucny pediekcoB CMMHHOMO Mo3ra OTHOCATCS
3aLWUTHbIE peddaieKCbl Ha PacTSHKEHME MbILWL-aHTarOHNCTOB, BUCLe-
PO-MOTOpPHbIE, BereTaTmBHble petnekchbl. ITa Knaccuukauus Becb-
Ma YC/MOBHa, W BECb €e CMbIC/1 B TOM, YTO OHA YKa3blBaeT Ha MHOrO-
obpasune pedieKTOpHbIX OTBETOB. PasgpaXeHue CTOMbl HOrW, B BUAe
YKO/a, BbI3bIBAET Y NArYLIKN 3aWUTHBIA pediekc —anbo oTaepru-
BaHVe Nanku npuw JIerkoM ykone, NM60 BOBEYEHVE B peakLuio Apy-
oV nanku n oTofBuraHve OT UCTOYHWMKa Npu 6onee CUNbHOM BO3-
AeNCTBUM, HaKOHeL, yb6eraHue >KMBOTHOFO MpW 3HauYMTeNbHOM 60-
NEBOM pa3fpaKeHun, Korfja B BO3GYXKAEHWE BOBNEKAKTCA MHOrMe
CTPYKTYpbl HEPBHOM CUCTEMbI. PedieKchbl pacTsXeHWs NposBAstOTCS
YKOPOUEHMEM MbILLLIbI B OTBET Ha €€ pacTshkeHue. ITu pedekTop-
Hble AYrU Yalle BCEro 3amblKalTcA B CMUHHOM Mo3re. Hauyano u
KOHeL, peh/IEKTOPHOM fyru CBA3aHbI C MblWwLeli. Bruonormnyeckoe 3Ha-
YeHMe 3TUX PetheKCOB COCTOUT B TOM, YTO OHM YYacTBYHOT B COXpa-
HEHUN CTaTUKN W MOMOXEHUS Tena, Perynnpys CTeneHb COKpalle-
HWA MbILWLbl B COOTBETCTBUM C MajatloLMMMN Ha Hee pasfpaXeHus-
mun. Ocoboe 3HauyeHne 3TOT BUA PedieKCOB UMEET Y KOMbITHbIX XMN-
BOTHbIX, XOTS M Y YesioBEKA OHW XOPOLUO Pa3BMUTLI.

PehneKcbl MbILWL-aHTOrOHUCTOB /1EXaT B OCHOBE JIOKOMOTOPHbIX
aKTUBHOCTEN W XapaKTepu3ytoTcs TeM, YTO, NpU BO3GYXKAEHUN MO-
TOHEPOHOB MblLL-CrnbaTeneli, 04HOBPEMEHHO MPOUCXOAUT TOp-
MOXEHMEe MOTOHEPOHOB MbILLL-pa3rnbatenein. MexaHusm, o6yc-
NaBNVBAOWNIA TaKoe YepefoBaHME aKTUBHOCTW Pa3fNYHbIX BUra-
TeNbHbIX f4ep, HanpuMmep Mpu xoabbe, NOKaNU3YeTCs B UHTEPHeN-
POHHOM annaparte CMHHOrO Mo3sra. BucuepomoTopHble pedekchbl
BO3HMKAOT Npu BO30YXAEHUN athi(hepeHTHbIX BOMIOKOH BHYTPEHHUX
OpraHoB U XapaKTepu3yloTCA MOABMEHUEM ABUraTe/bHbIX peaKLuil
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MbILLL, TPYAHON N GPHOLIHOA CTEHKW, MbILLL-pasrméaTeneidi CrmHbl.

BereTaTmBHble pediekchl 3aK4arTCs, BO-MEPBbIX, B MOSAB-
NeHUN NOAUCUHANTUYECKMX Pa3pAafoB B NpPeraHrMOHapHbIX Cu-
HaNTWYeCKNX BOMIOKHAX B OTBET Ha BO3OYXXAEHME CUMMNATUYECKUX
M COMATUYECKUX YYBCTBUTE/IbHbIX K/ETOK, BO-BTOPbIX, pednek-
TOPHblE peakuny HeMpPOHHbIX CTPYKTYP CMMHHOIO Mo3ra CiyXar
annapaTtoM Ans peanunsayumn 60MbLUIOTO YMcaa CMOXKHbLIX NpoLec-
COB, OCYLLECTBNSEMbIX Pa3/IMYHbIMU OTAeNaMW FOSI0BHOrO Mo3ra.

Puc. X1.2. PethneKTOpHble Ayrn KOXKHOro (A) M MblleyHoro (Ko-
neHHoro) (B) pethnekcoB mnekonuTawWmMX. A — TpPexXHePOHHas,
AVCMHaNTUYecKaa fyra KO>KHoro pediekca; b — [ByxHeipoHHas,
MOHOCMHaNTUYeckas ayra KOMeHHOro peduiekca: 1 — KOXKHble pe-
LenTopbl; 2 — MblleYHble BepeTeHa (peuenTopbl pacTsA>KeHUS
MbILLLbI, pearvpyloLime Ha ygap no MoAKOIEHHOMY CYXOXKW/NIO).
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MpoBOAHMKOBbIE (PYHKLUMM CAMHHOIO MO3ra

Elle 0o4HON BaXHON (PYHKUMEA CAUMHHOro Mo3ra, NMOMWMO
peNeKTOPHOW AeATeNIbHOCTW, ABNAETCA MPOBEAEHUe WUMMY/bCOB.,
OHo ocyLecTBnseTcs 6eNbiM BELLECTBOM, COCTOALLMM M3 HEPBHbIX
BOJIOKOH, XapaKTepusyrLnXcs O6LLHOCTbIO CTPOEHUA U (DYHK-
uniA. OHW CBA3LIBAKOT pas/iyHble OTAENbl CMUHHOMO MO3ra Wau
CMUHHON W TONOBHOW MO3r. Bce HepBHble BO/IOKHA OAHOrO MyTw
HaYMHaKTCA OT OLHOPOAHBLIX HEMPOHOB M 3aKaHUMBAKOTCSA Ha Heil-
pOHaX, BbIMOMHALWMNX OAMHAKOBYO PyHKuMo (puc. X1.3.). Boc-
X04ALMe NPOBOAALLME MYTN HECYT UMMY/bCbl OT PeLEenTopoB, BOC-
NPUHUMAKLLUX UHPOPMALUIO U3 BHELLHEro Mupa W BHYTPEHHeN
cpefbl opraHusma. B3aBMCUMMOCTU OT BMAA YyBCTBUTE/IbHOCTH, KO-
TOPYHO OHW MPOBOAAT, WX AENAT Ha NyTW 3KCTepo-, Nponpuo- u
MHTEPOLLENTUBHOM 4YyBCTBUTENbHOCTU. Hucxogawme nytu nepe-
[A0T MMMYbCbl OT CTPYKTYP FOMIOBHOrO MO3ra K [BuratesibHbIM
f4paM, OCYLLEeCTB/AIOWMUM OTBETHblE peakuun Ha BHYTPEHHUE K
BHeLLHMe pa3gpaxeHns. OCHOBHbIMU BOCXOAALLMMMN MYTAMU CMINH-
HOro MoO3ra SIBASKOTCA: TOHKUI MY4YOK, KAUHOBUAHBIA MYYOK,
naTepanibHblii, BEHTPanbHbIl U CAUHHOTANAMUYECKWI TPaKTbl.
ToHkuin nyyok (Fanns) m KNMHOBMAHLIA ny4vok (Bypgaxa) co-
CTaBNAT 3a4HME CTON6bl CIMHHOIO MO3ra. ATW My4YKWU BONOKOH
ABNAOTCA OTPOCTKAMWU YYBCTBUTENbHbIX HUTPOCMMHANbHbLIX FaH-
rnves, NMPOBOAALLMX BO3OYXXeHVE OT NPONPUOPELLENTOPOB MblLUL,
CYXOXW/IMI, 4aCTUYHO TaKTW/IbHbIX PeLenTOpoB HOrM WU BUCYye-
popeuenTopoB. 10 BOMIOKHAM TOHKOrO My4ka MNpOBOAWUTCS BO3-
Oy>XX[eHNe OT HWDKHEW YacTu Tena U Ta3oBbIX OPraHOB, HUXKHUX
KOHEYHOCTel; Mo BONOKHAM K/MHOBWUAHOIO Myyka —OT KpaHu-
aNbHOW YacTu Tena W rpyfaHbIX KOHeYHocTein. Oba nyTn uayT, He
npepbiBasiCb, U OKaHUYMBAKTCSA B MPOAOArOBATOM MO3ry, rae 06-
pasyloT CUHaNTUYecKoe Mepek/iloveHne Ha BTOPOM HenpoH. OT-
POCTKM BTOPOr0 HeMpoHa HanpaBnsTCA K Creunpuyecknm aa-
paM Tanamyca NpPOTMBOMOJIOXHON CTOPOHbI, 06pasys, TeM ca-
MbIM, CBOE0Opa3HbIin NepekpecT. 34eCb OHW NEPEKHYATCA YXKe
Ha TPeTWUIN HeNnpoH, aKCOHbl KOTOPOro AOCTUraloT HelpoHoB IV
CNos Kopbl 60/bLUMX NONYLLIAPUIA.

Mo naTepa/sibHOMY CNMHOTANIAMUYECKOMY TPakTy NpPOBOAMTCA
boneBas u TemnepatypHas 4yBCTBUTE/IbHOCTb, MO BEHTPa/IbHOMY
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Puc. X1.3. Pacnono>keHune sfep 4yepenHo-MO3roBbIX HepBOB B
CTBOMOBOM YacTu Mo3ra: 1 —pa06aBOYHON HepB; 2 —T0AbA3bIYHLIN;
3 —CnyxoBoii; 4 —oTBOAAWMIA; 5 — 6/OKOBON; 6 —rnasoasura-
TeNbHbIA; 7 — TPOAHUYHBIA; 8 —NNLEBON; 9 —S3bIKOTIOTOYHBIN;
10 —6ny>KaatoLmin Heps.

CNMHOTaIAMUYECKOMY —TaKTUAbHaA. ChnHOTanamnyeckme Tpak-

Tbl NPEPLIBAIOTCS 1 MEPEKPELLMBAIOTCS NMGO Ha YPOBHE CErMeHTa,
B KOTOPbIA OHW TONbKO YTO BCTYNWAW, NGO BHa4yane NPOXOAAT

167



HECKO/IbKO CErMeHTOB MO CBOeli CTOPOHe, a 3aTeM MepexoasdT Ha
NPOTVMBOMONOXHYIO, OTClO4a MAYT BOJIOKHA, OKaHYMBalOLLMECS B
3puUTenbHbIX Byrpax. Tam OHM 06pa3ytoT CMHaNChl Ha HEPBHbIX K/EeT-
Kax, aKCOHbl KOTOPbIX HanpaBfstOTCA B KOPY 60MbLUMX NONYLIAPWIA.
MonaratoT, YTO NO CUCTEME BOJSIOKOH 3TUX MyTeil B OCHOBHOM Me-
pefaeTca MHGopMaLuUs 0 KaueCTBEHHOM NPMpoAe pasgpakutenei.

Jlop3anbHblli CMMHHO-MO3XEYKOBbI TPakT, UK Ny4oK P nek-
cura, — MeCTO PacrnoOXeHUA HEPBHbIX KMETOK, aKCOHbl KOTO-
pbIX 00pa3ytoT BOMOKHA 3TOF0 MyTW — SABASETCA OCHOBaHMEM
[0p3a/bHOr0 pora CNUHHOrO Mosra. He nepekpewiuBasichb, nyTb
[AOCTUraeT MO3KEUKa, FAe Kaxoe BOMIOKHO 3aHMMaeT onpefe-
NeHHY 06nacTb. M0 HUM MPOBOANTCA MH(OPMaLMs OT peLenTo-
POB MbILUL, 1 CBA30K KOHEYHOCTEN.

BeHTpanbHbI CNMHHOMO3IOBOW TpakT, WAM Nyyok [oBepca,
obpa3yeTcs aKkCOHaMW WHTEPHEWPOHOB MPOTMBOMOIOXKHON CTO-
POHbI CMMHHOIO Mo3ra. Uepe3 NpoAoaroBartblii MO3r, HOXKM MO3-
)KeyKa BOSIOKHA HampaBAsSOTCA K KOpe MO3XKeuyka, rge 3aHuma-
0T 06WMpPHbIe nnowagn. VIMnynbCbl y4acTBYHOT B MOAEPXKaHUU
TOHyCa MbILWL, 415 BbINOAHEHUA LBUXKEHUI U COXPaHEHWUS NO3bl.
Hucxopaswme npoBoasLLMe NYTH CBA3LIBAIOT BbiCLLMe 0TAeNbl LLHC
C 3PeKTOPHLIMU HEAPOHAMMN CMMHHOFO Mo3ra. OCHOBHbIMU K3
HUX ABAAOTCA NUPaMUAHbIA, py6poCnMHaNnbHbIA, BecTUbynoc-
NMUHANbHBIA U PETUKYNOCNUHANbHBLIA TPaKThI.

MupamMngHblil TpakT 06pa3oBaH akCOHaMW KNEeTOK ABUraTesb-
HO 30HbI KOpPbI 60NLLUUX NOMYLLAPWIA MO3ra. B HXKHel YacTu npo-
[ONroBaToro Mo3ra 60/blIas 4acTb BOIOKOH MUPaMUAHOrO MyTu
MepexoauT Ha MPOTUBOMOIOXKHYI CTOPOHY, 06pasys natepasibHbll
nMMpaMUAHbIA TpakT. B CMMHHOM MO3ry OH pacnonaraetcs B 60Ko-
BOM cTOnGe. [pyras 4acTb BOSIOKOH WAET, He MepekpeLnBasch Ao
CMWHHOIO MO3ra U TONbKO Ha YPOBHE CErmMeHTa, B KOTOPOM OKaH-
YMBaETCs, NEPEXOAMT Ha NPOTUBOMONOXHYHK CTOPOHY. 3TO MPAMOIA
NUpPaMUAHBIA TpakT. ®YHKUMeRA nupamuaHbIX NyTel ABnseTca ne-
pefaya MMMyNbCOB ANS BbINOSHEHNS MPOU3BObHBLIX ABUKEHWIA.

Py6pocnuHanbHblil TpakT (MoHakoBa) 06pa3oBaH akCOHaMu
KNeTOK KpacHOro sgpa cpegHero mosra. Bbiiiga n3 sgpa, BONOK-
Ha MOMHOCTbIO MEPEXOoAAT Ha NPOTUBOMONOXHYH CTOPOHY M Ha-
MpaBnAlOTCA B MO3KEYOK U PeTUKYNApPHYH (opMmaLui n 4ac-
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TUYHO B CMMHHON MO3r. OCHOBHOE Ha3HauyeHue pybpocnuHanb-
HOro TpakTa — YynpaBieHWe TOHYCOM MbIWL, U MPOU3BO/IbHOWA
KOOPANHAUWENA LBVKEHWNIA.

BecTnbynocnuHanbHbIA TpakT 06pa3oBaH BOSIOKHaMU, KOTO-
pble ABNAOTCA OTpOCTKamu sgep [elitepca, nexawumu B Mpo-
ponrosatom mosry. o Hemy nepefarOTCA MMMY/bCbl OT BECTUOY-
NAPHOrO annapara M MO3Xeyka K MOTOHENpOHam BeHTpasibHbIX
POroB CMWHHOrO MO3ra, perynvpyrowime TOHYC MYCKynatypsbl,
COr1acoBaHHOCTb ABWXEHWI, paBHOBecue. py HapyLleHun Le-
NOCTHOCTW 3TOr0 MyTW HabNAATCA PaccTpoicTBa KOOPAMHA-
UMW LBVOKEHUI OpPMEHTALUU B NPOCTPaHCTBe.

3anHuiA mMo3r. 3agHWIA MO3r, COCTOSALLMIA M3 NPOLONroBaToro
Mo3ra 1 Bapo/nbeBa MOCTa, NpeAcTaB/seT cob60i OTAeN rofioBHO-
ro MO3ra, KOTOpbIiA ABNSETCA HEenocpefCTBEHHbIM MPOLO/IKEHN-
eM cnuMHHOro mosra. Cepoe BeLLEeCTBO CMMHHOrO Mo3ra nepexo-
[OUT B Cepoe BELLEeCTBO NPOAOMArOBaTOr0 MO3ra, COXpPaHseT YepTbl
CerMeHTapHoOro crTpoeHus. OfHaKO OCHOBHAaf 4acTb Ceporo Be-
LecTsa pacrnpefeneHa no Bcemy o6béMy 3aHero mosra B Buje
060C06NeHHbIX Afep, pasfefieHHbIX 6enbiM BelecTsoM. B npo-
[0/Ir0BaTOM MO3ry PacrnosioXeHbl fapa MOCnefHUX YeTbipex nap
YepenHo-M0o3roBblX HepBOB, OCYLLECTBAAKOLWMNX apPEePEHTHYO U
3 (hepeHTHYIO MHHepBaLWIO r0fI0Bbl U BHYTPEHHUX OpPraHos.

X1 napa (34p0 NoAbA3bIMHOIO HEPBa) MHHEPBUPYET MbILLLbI S3bIKa.

XI napa (gBuratenibHoe f4p0 [06aBOYHOrO HepBa) SABMAETCH
NpoLo/MmKeHEM GOKOBOro OTAena nepeaHero pora CNMHHOIO MO3-
ra, U CBA3aHa C MHHepBaLvei MycKynaTypbl LLe.

X napa (sapo 6nyxpaatowlero Hepsa) faeT Mapacumnarmyec-
Kue BONOKHa, MAyLUMe K FOpTaHW, NULLEBOAY, CEpALy, >Kenya-
Ky, TOHKOW KULLKe, MULLeBapuUTe/IbHbIM Xene3am. YyBCTBUTEb-
Hble BOJIOKHa ONy>XJatoLEero Hepsa OT MHOTMX BHYTPEHHUX Op-
raHoB B MPOZO/IrOBATOM MO3ry 06pasytoT OAMHOYHBIA MY4YOK W
3aKaH4MBaKOTCA B YYBCTBMTE/NIbHOM fifjpe COMIMTAPHOr0 TPaKTa.
HeilpoHbl ogHoro m3 sigep (o6oroaHOro) 6ayXxaarowero Hepsa
pehIeKTOPHO PperynvpytoT nocnefoBaTe/lbHOCTb COKpaLleHUs
MbILUL, FIOTKA U TOPTaHW MpU AbIXaHUN.

IX napa (A3bIKOrIOTOYHBLIA HepB), cofepxkaljas ABuratenb-
Hble, YYBCTBUTE/IbHbIE N BEreTaTUBHbIE BOMIOKHA, CBA3aHa C WH-

169



HepBaLMeil CeKPeTOPHOro annapara CHOHHBIX XXeses.

Appa otBogswero Hepea (VI napa) HaxogAaTcs B 3afAHeil no-
NOBWHE MOCTa, MOTOPHbIE BOJIOKHA, 3TOr0 HepBa WMHHEPBUPYIOT
MbILLLbI, ABUralOLLME TNafKoe A6/10K0, YyBCTBUTENbHbIE BOJIOKHA
CBfi3aHbl C NpoNpuopeLenTopamMmmn 3TUX MbiLLL,.

V napa —TPOMHUYHbIV HEPB, CMeLlaHHbIW, 06n1afaeT ABUra-
TeNbHbIMU N YYBCTBUTENbHbIMW sSigpamu. HelpoHbl 3TOro Hepsa
y4acTBYHOT B WMHHepBaLMW >XeBaTe/lbHbIX MbIlL, HEOHON 3aHa-
BECKM U MbIWUbl, Hanpsratowei 6apabaHHy0 nepenoHKy. Kpo-
Me TOro, 4yBCTBUTENbHOE AP0 TPOMHWYHOTO HepBa COLEPXUT
KNeTKN, K KOTOPbIM NOAXO0AAT agepeHTHble HEeWpOHbl OT pe-
LEeNTOPOB KOXMW Nu1ua, CAu3McTol 060/104KM  Hoca, 3y60B, Hajg-
KOCTHMLbI KOCTEl Yepena.

Anpa nyyka fonnsg U KNAMHOBMAHOTO Nyyka bypaaxa ABNAKOT-
CA NYTAMKU, KOTOPble NPOBOAAT MH(OPMALMIO OT TaKTUNbHLIX U
NPONPMOPELLENTOPOB, CUTHAMM3UPYIOWKUX O MOMOXKEHUN Tena B
MPOCTPaHCTBe.

BHyTpy 3agHero otgena mo3ra pacnosfiodXeHO BepxHee O/n-
BapHOe SiAPO, BK/KOYEHHOE B BOCXOAALMIA MyTb, KOTOPbIA nepe-
[aeT aKyCTUYeCKYy MH(opMaLmIo.

LleHTpanbHas 4acTb 3aflHEr0 MO3ra 3aHdTa CeTeBUAHON, Wunu
PETUKYNSAPHON, popmaLmeii, KoTopas NpeacTaBnseT coboi ckon-
NeHne HepBHbIX KNeToK. PeTukynspHas gopmauus umeeT CBA3N
C A4paMu 4YepernHO-MO3roBbIX HEpPBOB, C MO3XXEYKOM, MpoMme-
XKYTOYHbIM MO3rOM K 4Yepe3 NOCMeAHUIA —C KOPOI 60/bLIMX MNo-
nywapuin. Takum o06pa3om, 60ratcTBO CBfA3eil PeTUKYNAPHON
(hopmaummn cBUAeTeNbCTBYET O TOM, YTO OHa ABASETCH Hafcer-
MEHTHO CTPYKTYpOR, MPUCNOCO6MEHHON K perynayun pasnmy-
HbIX OTAEN0B LEHTPasbHON HEPBHOW CUCTEMBI.

PYHKUMN PETUKYNSIPHOI hopmauymn 3aHero mosra

B peTuKynspHoli (opmaynn 3agHero Mosra COCPeAoTOYEHbI
LEHTPbI, UrpatoliMe BaKHYI POMb B PErynsiuuMm BUCLEpanbHbIX
(yHKUWIA. DTO, B MePBYO ouepelpb, AblXaTeNbHblli LEHTP, MOA-
pasfenstoWniAics Ha UHCMMPATOPHYIO W 3KCNUpaTOpHy (Mn B
AbIXaTeNbHY W BblAblXaTeNbHYl 4acTu). HelpoHbl [biXaTeflb-
HOrO LeHTpa MMeeT CMOCOBHOCTb K aBTOMaTM3My, B pe3y/bTaTe
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PELMNPOKHOr0 B3aMMOAEWCTBUA AblXaTeflbHbIX HEWPOHOB MNpo-
NCXOANT CMeHa (a3 AbiXxaTenbHOro uukna. B obnactu Baponvero
MoCTa pacnonaraeTcs MHEBMOTOKCUYECKMIl LeHTp. OH, Kak pe-
rynatop, nepuojuyeckn 3aTOPMaxuBaeT WHCMUPATOPHYHK 4YacTb
[bIXaTeNbHOro LeHTpa U CTUMYNMPYeT 3KCNUpPaTopHble Heilpo-
Hbl, OCYLLECTBNASA, TakMM 06pa3oM, MpekpalleHne BLOXa W Ha-
yano Bblgoxa. Apyrum >XU3HEHHO BaXKHbIM LIEHTPOM PeTUKynsp-
HOM (hopMaLMu 3afHEro Mo3ra ABMSETCA COCYAO0ABUraTefbHbIl
LeHTp. lMepepeska CAMHHOIO MO3ra Ha YPOBHE LUEelHbIX NO3BOH-
KOB BbI3bIBaeT Y CMUHA/IbHbIX XXUBOTHbIX PE3KOe CHWXKEHWe Co-
CYAWUCTOr0 TOHYyCa M HapyLleHWe PerynsaTopHbiX (DYHKLUWIA, CBA-
3aHHbIX C WU3MEHEHMEeM npocseTa BeH W apTepuil. CoCyfuCTbIi
TOHYC perynupyetcsa He aHTarOHUCTUYECKUMU HUCXOLAMMU
BO34ENCTBUAMU, & TONMbKO OAHON CMMNATUYECKOWN COCYLOCYXM-
BatoLLeil CMCTEMON. AKTUBHOE COCTOSIHME 3TOM CUCTEMbl  BblI3bl-
BaeT Ba30KOHCTPMKLMIO, a TOPMOXeHne —Basoannatauunio. fes-
TeNIbHOCTb COCY[LOLBUraTeNbHOro LEeHTpa COYeTaeTcs C PYHKLUU-
el MOTOPHOrO Afpa 6/yXJatoLero HepBa, CHUXKAKOLLEro, B HOP-
Me, 4acTOTy CepAeyHbIX COKpalleHnin. B cBA3M ¢ aTUM npu Baso-
KOHCTPUKTOPHOM 3(PheKTe O4HOBPEMEHHO YBe/lnumMBaeTca 4vac-
TOTa CepfAeYHbIX COKpalleHuli W, Hao6opoT, NpU BasoaUNATaLUM
HabntofaeTcs 3amefdneHne cepaedyHoOn puTmMuku. B 1962 .
N.M. CeyeHOB yCTaHOBW/ (haKT YrHeTeHWUs CMUHaNbHbIX ped-
NeKCOB Mpy pasjpakeHnun CTBOIOBOM YacTy Mo3ra. HeMHOro nosxe
X. MWryH nokasasn, 4To /IOKasibHOe 3/1eKTPUYECKOE pas3fpaxKeHune
FMraHTOK/IETOYHOr0 fApa PeTUKYNApHOW (hopmauuu npogonro-
BATOro MO3ra BbI3blBaeT Hecrneunduyeckoe TOPMOXKEHME cruba-
Te/IbHbIX U pa3rmbatenbHbIX CMUHANbHLIX PeneKcos.

B xo4e 3KCNEepUMEHTOB C NOKa/lbHOW CTUMYNALMENRA PeTuKy-
NAPHONA (hopmMauuKn BbISBUNOCH HanU4yMe 30H, AalOWMX 3PEeKT
NMPOTMBOMO/IOXHON NONSPHOCTU, T.e. ObBMervaloWwmx BAUAHME Ha
CMWUHHOMO3roBble pethnekcbl. CnefoBartenibHO, PeTUKYnapHaa ¢op-
Mauusa, Kak OfMH W3 [BUraTe/lbHbIX LEHTPOB CTBOJIOBOM 4acTu
MO3ra, MOXeT BbICTyMnaTb He TO/IbKO B PONN perynatopa Bo36yau-
MOCTU CMUHA/IbHbIX MOTOHEPOHOB, HO M NPUHUMATb y4yacTue B
npoueccax, CBA3aHHbIX C MOAAEPXXaHMeM Mo3bl U OpraHu3auuen
LleneHanpaB/ieHHbIX ABWKEHWA. BmecTe ¢ 3TUM, Hapsigy C He-
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cneunpuyYecKMMm HACXOAALWMMUN BANSHUSAMUN PETUKYNSPHO op-
Mauuu cTBofa OblIM OTKPbITbI €e BOCXOAALLMNE, aKTUBMUpYIOLLMe
BNMSAHWSA Ha KOpY FOMIOBHOrO Mo3ra. lMpuBeAeHHble Bbille 3Kcne-
pUMeHTa/IbHble (DaKTbl MOCAY>KUIN OCHOBaAHUEM A/ 3aK/HOUEHMS,
4YTO PeTUKynspHas QopMaumnsa SBASETCA CTPYKTYPHOR, OTBevaro-
Leil 3a cocTosiHMe 60A4PCTBOBaHUA, a Takxke CTPYKTYpoW, opmu-
PYHOLLEN BOCXOAALLYIO aKTUBMPYHOLLYHO PETUKYNSAPHYH CUCTEMY,
KoTopas NOAAepXuBaeT Ha onpefeneHHOM YpPOBHe BO36YAMMOCTb
NMPOMEXYTOYHOr0 Mo3ra ¥ Kopbl 60/bLIMX NOAYLIAPWIA.

CpegHunii mo3r. CpefiHUIA MO3r pacrosioXXeH cnepean oT MO3-
Xe4yka M Bapo/sveBa MOCTa B BUAE TOJICTOCTEHHOW MacChl, Npo-
HMKaloLWen y3KUM LEeHTpasbHbIM KaHanoMm (CMNbBMEB BOAOMPO-
BOA), COeAMHAIOLWMM MONOCTb TPETbero MO3roBOr0 XXenyfouka
(B NMPOMEXYTOYHOM MO3ry) C 4eTBepTbiM (B MPOLONTrOBaTOM
Mo3ry). [Jop3asibHas MOBEPXHOCTb CPeAHEro Mo3ra 3aHfTa nnac-
TUHKOI 4eTBEPOXONMUSA, COCTOSLLEA M3 ABYX nap OyrpoB: Bepx-
HUX U HWKHWUX. BepxHee  ABYXO/MMWE UrpaeT poNb 3pUTENIbHOrOo
NMOAKOPKOBOTO LEHTPa W CAYXWUT MECTOM MepeKntoYeHus 3pu-
TeNbHbIX NyTel, NAYLIMX K naTepasbHbIM KOMeHYaTbIM TenaM npo-
MEXYTOYHOro MO3ra. Y MAeKONUTarLWMX 60bLIMHCTBO NyTel 3pu-
TeNIbHOrO TpakKTa 3aKaHYMBAeTCA Ha HelpOoHaX KOoneH4aTblX Ten,
M TONbKO YacTb M3 HWUX 3aXOAWUT B nepeaHee [Asyxonmue. YeTtse-
POXO/IMME U HEeMpOHaNbHbIE KNeTOYHble CNOW, NieXaline BhaoTb
[0 CW/bBMEBa BOLOMPOBOAA, (hOPMUPYIOT TaK HasbiBaeMyH Kpbl-
Wy CpefHero Mosra, WAy TeKTalbHYH 06nacTb, KoTopas o6na-
[aeT [OBO/IbHO CMOXHOW LMUTOAPXMTEKTOHUKOW. [aHHble, nony-
YEHHble NpY perucTpauMm UMNYNbCHON aKTUBHOCTU TeKTaNlbHbIX
HeilpOHOB, NO3BONAT An(epeHLMpPOBaTb UX Ha Tpynnbl No
CNOCOGHOCTUN pearMpoBaTb Ha pas3/iMyHble napameTpbl CEHCOPHbIX
pasgpaeHnin (CMeHa cBeTa U TEMHOTbI, NMepeMeLLleHne CBETOBO-
ro0 UCTOYHMKA). dPdepeHTHbIE BO3A4ENCTBUA TeKTa/lbHbIX HENpO-
HOB peasiM3yloTcs B (hOpMe psja XXU3HEHHO BaXHbIX 6e3ycnoB-
HbIX pednekcoB. K uncny Takux pethnekcoB MOXHO OTHECTU CTO-
POXEBOWN pedsieKkC NpW BHe3amnHoW nofaye CBETOBOIO WM 3BY-
KOBOr0 pasgpaxuTeneii —pegiekc, Bbl3blBatOWMWiA yCUNeHNe TO-
Hyca MbIWL, crinbaTeneil. B 4eTBEPOXOAMUMN OCYLLECTBASETCA 3a-
MblKaHNe OPUEHTUPOBOYHbLIX, 3PUTENbHbLIX U CYXOBbIX pedek-
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coB (NOBOPOT rONOBbl K WUCTOYHUKY pasfpaxeHus, pegiekTop-
Haf yCTaHOBKa Ha 3BYK BHELLHEro yxa), 060pOHUTENIbHbIX pe-
nekcoB. Bce 3Ty aBTOMaTU4ecKue peakumu OTHOCATCHA K KaTero-
PUN FEHETMYECKM 3anporpaMMMpOBaHHbIX peakuuii opraHusma
BaXKHbIX A4/ COXpaHeHWs Bua.

N3 gpyrux CTpyKTyp CpefHero mosra Heo6xoguMmo OCTaHo-
BUTbCA HA HOXKax MO03ra, KOTopble B BUAe [BYX Ba/IMKOB, pac-
XOfACb Crepean OT CU/bBMEBA BOLOMPOBOAA, BCTyMatOT B NONy-
Lapns KOHEYHOro Mosra. Ha nonepeyHoM cpese HOXKW MO3ra
pasfensTca NUrMeHTUPOBAHHOW NPOC/IONKOW Ha ABe 4acTu: no-
KPbILKY M OCHOBaHMEe HOXeK. JTa npocnoiika 6orata nMUrMeH-
TOM MeflaHWHOM, W HOCUT Ha3BaHWe 4YepHO cybcTaHumn. bbino
YCTaHOB/EHO, YTO HEWpPOHbI YepHONM CybCTaHUMM MMEKT Aoda-
MWUH3PTMYECKYH0 Mpupoay, T.e. CNOCO6HbI CUHTE3MPOBaTL Meauna-
TOp KaTexosaMMHOBOro psga —paogamuH. JanbHenlne nccnepo-
BaHWA NOKa3a/in, YTO NOBPEXAEHWA YepHOW cy6CTaHLMK, Bbl-
3blBalOLLMe JereHepauuto OoamMUHIPrUYECKMUX MyTei K nonoca-
TOMY Tefly, CBA3aHO C TsKe/biIM HEBPONOrMYeckmMM 3aboseBaHu-
eM — 60/e3Hbl0 apKUHCOHA. [apKWHCOHU3M NPOSABNSETCA B
HapyLUeHNN TOHKUX COLPYXKECTBEHHbIX ABVKEHWUIA, DYHKLWIA MU-
MWYECKON MYCKynaTypbl, U B MOSBMEHUN HENPOWU3BOJIbHbLIX Mbl-
LUEYHbIX COKpaleHWi unm Tpemopa. ITOT 60MIe3HEHHbIA CUHA-
POM MOXET ObITb CHAT NpU BBeAeHUU L-gnokcueHunnaHnHa -
BeLLecTBa, M3 KOTOPOro CUHTE3UpyeTca AoaMuUH B opraHusme. B
MOKPbILLKEe HOXeK MO3ra 3aneralT pas/inyHble PYHKLMOHANbHO
3HauuMble agpa. Hambonee KpynHbIM U3 HUX SABNSETCA MapHOe
KpacHoe A4p0. AKCOHbl KPYMHOK/NETOYHOW 4acTh KpacHOro agpa
[A0T Hayano HucxopAawemy pybpocnuHansHoMy TpakTy (MoHa-
KOBa), 3aKaH4MBalLEeMyCqd Ha MOTOHEeNpOHax MepefHWUX pPoros
CMUHHOIO MO3ra W KOOpAMHUpYHOLLeMy paboTy ABUraTeNbHOro
annaparta. B pethnekTopHOW perynsyum rnasHbixX ABMXKEHWA npu-
HUMaIOT TakxXe ydyacTve sfgpa rnasogsuratensHoro (111 napa) w
6nokosoro (IV napa) 4yepenHO-MO3roBbIX HEPBOB, PACMOOXKEH-
Hble B MOKPbILIKE Haj LHOM cu/bBMeBa Bogonposoga. llog ap-
POM [/1a304BUraTe/IbHOr0 HepBa NeXxuT a4po AKyboBUYa-IaMH-
repa, KOTOpOe CBA3aHO C OTPOCTKaMW LWIMAPHOrO raHrina WH-
HEPBUPYIOLLErO MbIWLbl PaAY>XXHON 06010YKK, PerynupyroLein



AnameTp 3payka U MbILLbl PECHUYHOIO TeNa, U3MEHAOLWME Kpn-
BU3HY XpycTasmka. Kak npaBuio, KpuMBM3Ha XpyCTaimka u3Me-
HAETCSA CONPSXXEHHO C U3MEHEHMEM Yr/a CBeAeHMUS rNasHbIX OCeN.
CpefHWi A MO3r ABMSETCSH He TONbKO MECTOM 3aMblKaHWA MHOIUX
YXMN3HEHHO BaXKHbIX PeIeKCOB, HO W BbIMOMHAET CYLLECTBEH-
HYI0 NPOBOLHUKOBYI (PYHKLMIO. OTAeNEeHHOEe OT MOKPbILWKN Yep-
HO cy6CcTaHLMen, OCHOBaHWE HOXEK COCTOUT WUCKIOYUTENbHO
N3 HUCXOLALWMX NyTeld, COeAUHAIOWMX KOopy 60/MbWNX MosyLua-
pUil C MOCTOM W CMUHHBLIM MO3rom. CpefHuiAi MO3r COBMECTHO C
HelpoHamMn peTUKYNAPHOW opMaunmn, KoTopble HaxoAsTcs B
CMIOXHbIX B3aMMOOTHOLLEHUAX, PErynupyrloT ABVKEHWe [Na3 B
pasHbIX MAOCKOCTAX W HanpaefieHusX. CpefHUIA MO3r B cocTase
KpacHOro afpa KOHTPOAMUPYET MO3HbIA TOHYC, a B CBA3U C HEeil-
pPOHaMy YepHOW CybCTaHUUU K ffep MO3Xeyka — JaeT Havano
py6pocnuHanbHOMY TpakKTy, KOTOpbIA, Kak 06LWuii nyTb, obec-
neymBaeT Perynsiuuio TOHYCA CKEMIeTHbIX MbILUL,.

MO3KeUoK. Y M/IEKOMUTAIOLWNX MO3KEYOK — KPYMHbIA Bbl-
pOCT BOPO/IMEBA MOCTa, COCTOAWMIA M3 ABYX MOMYyLIapUin u He-
napHoro otgena —uepss. Co CTBOMOBOM YacTbiO MO3ra MO3KEYoK
coefMHAeTCA Tpems napamu Hoxek. Camble TO/CTble CpegHue
HOXKW Kak 6bl 0XBaTblBAKOT MPOLONITOBaTbIA MO3r M, pacLiunps-
ACb, MepPexosdT B BOPOJ/IMEB MOCT. BepxHue HOXKW HaumHarTcA
B 3y6uaTbIX f4pax MO3XKeuka U HarnpasistoTca K YeTBEPOXO/IMUIO
cpeAHero mosra. TpeTba napa HOXEeK (HUXHAS) CMYCKaeTcsa BHUS,
CNMBasACb C MPOAOAroBaTbiM MO3roM. Bcsi MOBEPXHOCTb MO3XKeu-
Ka pasgensetca rnybokumm 6opo3gamu Ha fonun. B cBoto oyepenp,
Kakgasa [oNnd napanienbHbiMU 60po3fKkaMu pasfensercs Ha us-
BU/IMHbI; TPYNNbl U3BUAUH (POPMUPYIOT AONbKM MO3XKeuyka. o-
nywapusa v 4epBb MO3KEYKa COCTOAT M3 Niexallero Ha nepude-
pun ceporo BewlectBa (KOpbl) U pacrnonoXeHHOro rnyoxe 6eno-
ro BelecTBa, B KOTOPOM 3a/10XeHbl CKOMEHUS HEepBHbIX Kie-
TOK, Obpasytolwme sgpa Mokeyka. MO3XKe4yoK CBs3aH CBOUMMU
BeTBAMU C ApPYrMMy OTAeNnamu Mo3sra, B TOM 4uCne CO BCEMMU
ABUTaTeNbHbIMW CMCTEMaMW CTBO/IOBOW YacTu mo3ra: KOPTUKOC-
NMUHaNbHON, pybpoCnMHaNbLHON KM BecTMbynocnuHanbHON. JlaTe-
pasibHble OTAENbl MO3KEeUKa Yepe3 3yb6uyaToe A4p0 CBA3aHbl € 60-
Nee BbICOKMMW YPOBHAMU ron0BHOro mMosra. Kopa 60/blinx no-
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nyLapuii Takxxe nocbinaet apgepeHTHbIE MYTN B MODKEUOK, CPeam
KOTOPbIX BaXHbIMU SBNSKOTCA KOPTUKOPETKY/IOMO3KEUKOBLIA U
Llepe6bpOMOCTOMO3KEY-KOBbIN TPakTbl. MO3XEUYOK BXOAUT B CUC-
TeMy Perynauuu ABVDKEHWIA, BbINONHAET crefytowmne QyHKLWK:

1) perynaumsa nosbl U MbILLEYHOTO TOHYCA,;

2) CeHCOMOTOpHas KOOpPAMHALMA MO3HbIX W LiefleHanpaB/ieH-
HbIX [BVDKEHWI OCYLLEeCTBAAIOWMX KOMaHAbl U3 KOpPbl 60MbLUNX
NONyLLapWIA.

3TN (DYHKUMKM MO3KeyKa Hambonee yfobHO pa3bupaTb B CO-
OTBETCTBUM C TOHWYECKOW KnaccuukaLuuen ero oThenos, OCHO-
BaHHOIN Ha XapakTepe 3PdepeHTHbIX CBA3EN.

MeavanbHas yepBsiyHas 30Ha MO3XKeyka B Hambosbluen cTe-
MeHn CBAi3aHa C peanm3auueli NepBoil GyHKUUK, T.e. C ynpasne-
HVEeM TOHycCa, Mo3bl U paBHOBeCUS Tena.

[MpomeXyTouHas 30Ha MO3XeuKa y4yaCTBYeT B KOOpAMHALMN Lie-
NeHanpaBeHHbIX ABWMXXEHWUI C pethiiekcaMn MoAfepXkaHus nosbl, B
Bbl6Ope Hanbosiee ONTUMa/IbHBLIX A1 BbIMOHEHUSA ABUXKEHMS MO3bl.
CnoxHas cucteMa CBA3ei Mexay MOKEUKOM M KOpoi 60/1bLIMX no-
nywapuii NO3BONSET NOJYLIAPUAM MO3KEUKa y4aCTBOBATb B OpraHu-
3aumy ObICTPbIX LiefileHanpaB/ieHHbIX ABVXKEHWI. Takue ABUXEHWs
MOryT BCTpeYaTbCs B CMOPTUBHOM MPaKTUKe, Urpe Ha My3blKa/lbHbIX
MHCTPYMEHTax ¥ Mpu HEKOTOpbIX ApYyrux Bupax aestenbHoOCcTU. OHa
XXe BK/OYAETCA B CUCTEMY KOHTPONS BUCLEPESbHBIX (hYHKLIWIA.

ATOHUSA XapakTepuayeTcsi ocnabneHneM MbILEYHOro TOHYca.
OO6bIYHO aTOHMA CONPOBOXAAeTCA CUMMNTOMAaMy acTEHUWU, KOTO-
pas xapakTepusyeTcs €naboCTbld U ObICTPOM YTOMASEMOCTbIO
MblLL,. TpeTuii CUMNTOM —acTa3ns —nposBSETCA B CNOCOOHO-
CTW MbILL, AaBaTb KonebaTeNibHble U ApOXKaTe/bHble ABVKEHUS.

STOT CUMNTOM BbI3bIBAETCA HaPYLLUEHNEM CEHCOMOTOPHOM KO-
OpAUHALMN MO3HbIX W LefeHanpaBneHHbIX ABWXEHWA. Mpu yaa-
NEHUN WUNN TpaBMax MO3Xeuka MOXET HacTynaTb aAunafoXOHU-
He3 —HeCnoCO6HOCTb BbIMOHATL ObICTPYIO MOCNEeL0BaTE/IbHOCTb
ABWXEHWUR, Hanpumep crubaHne n pasrnbaHue nanbueB. Y mie-
KOMUTAKLWMX, NEePeHECLUMX TpaBMy MO3KEUKa, CO BPeMEHEeM Ha-
CTynaeT A0BOSIbHO 3h(PEeKTUBHAs KOMMeHcauus ero (MyHKUWi,
BEPOATHO, 3a CYeT (PYHKUWUW KOpbl 60MbLINX NOMYyLapuii, KOTo-
pas obnafaeT ABYCTOPOHHMMMK CBA3AMU C MO3KEUKOM.



MpOMeXyTOUHbIN MO3r

Tonorpagmyeckn n (OYHKUUOHaNBHO MNPOMEXYTOUHbIA MO3r
noapasfenserca Ha anuTanamyc, Tafamyc v runotasamyc. dnura-
namyc, WM Hafranammyeckast 06/1acTb, COCTOMT U3 PacnosioXKeH-
HOro Nnoj MO30/IUCTbIM TENOM CBOAA W U3 XKenesbl BHYTPEHHel
ceKkpeuun —anu@usa, Kotopble (OPMUPYIOT BEPXHIOK CTEHKY
TPETLEro Xenyfouka. Tanamyc, Wam 3puTenbHbI Byrop, npeacTas-
nseT coboi cocTosLee U3 CKOMJEHNUS Ceporo BellecTBa 06beMuc-
TOe Teno ALeBMAHOM GopMbl. HUXKHEW 1 naTepanbHOM MOBEPXHO-
CTbIO TalaMyC CpalleH C COCefHWMW 4acTaAMM MO3ra, Meamasnb-
Has MOBEPXHOCTb 3pUTeNbHOro 6yrpa o6pasyeT OOKOBYHO CTEHKY
MOMOCTU TPETLEro Xenyaouka. Tanamyc fBASeTCA KPYMnHbIM NOfA-
KOPKOBbIM 06pa3oBaHMeM, Yepe3 KOTOpPOoe B KOpy 60/bLIMX NOAy-
Lapuin NpoxoasAT pasHoobpasme agepeHTHble NyTW. [JHO TpeTbe-
ro Xenygouka opmupyeTt rpynna CTPyKTyp, Kotopas 06befiuHs-
eTca Mo Ha3BaHvWeM runotanamyca unu nogbéyropbs. unotana-
MYC COAepXWT 60/bLLOe KO/IMYeCTBO Afep U ABNAETCHA LEeHTPOM
perynaumm BucLepaibHbIX GyHKLMIA opraHusma. B aapax Tanamyca
MPOUCXOANT MEPEK/IOYEHNE CEHCOPHON MHMOPMaLUN C aKCOHOB
BOCXOAALLMX aththepeHTHbIX MyTel Ha CnefytoLne, KOHeUYHble, Heil-
POHbI, OTPOCTKWM KOTOPbIX WAYT B COOTBETCTBYHOLLME CEHCOPHbIE
MPOEKUMOHHbIE 06nacTM Kopbl 6onbLIMX nonywapuit. Cpegun oc-
HOBHbIX MPOEKLUMOHHbIX ffep TaslaMyca MOXHO BbIAeNIUTb BEHT-
poba3sasibHOe A4p0, KOTOpoe ABNSETCH crneunduyeckum a4pom co-
MaTOCEHCOPHON CUCTeMbI, BOJIOKHa KOTOPOro OCYLLECTBASKOT WH-
HepBauuo NNLEBOI YacTu ronosbl. Cneunduyecknm s4pom 3pu-
Te/IbHOW CEHCOPHOWM CUCTeMbl SBAETCA natepanibHOe KONeH4yaToe
Teno (JIKT), nmetowee npsmble CBA3W C 3aTbI/IOYHbIMU (3pUTESb-
HbIMW) NPOEKLUMOHHLIMU 061aCTAMKN KOPbl 60bLINX NOMYLLAPUIA.
Y mnekonuTarowmx HekoTopble HelipoHbl JIKT o0b6nagatoT uBeTocC-
neuuOUYHbLIMA PeLenToOPHbIMKA NOMASMU U MOTYT BO30Y>XKAaTbCs
“nn, HaobopoT, TOPMO3UTLCSH B 3aBUCUMOCTU OT AJINHbI BOJIHbI
CBETOBOr0 CTMMyna. Bocxogswme nyTU CAyXOBOM CMCTEMbl MPO-
euMpyroTca B cneunduueckoe Tanammyeckoe 8apo —MeananbHOe
KoneHuyatoe Teno (MKT), OT KOTOPOro HauyMHaeTCcs TPakT, LOCTU-
rarowuii NepBMYHON CMYyXOBOM KOPbl B BEPXHEN 4YacTW BUCOYHbLIX
poneit. Knetkm MKT npuHUMaloT yyacTve B aHanuse M nepegaye
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aKyCcTMnyeckoi nHhopmaunn. Takum 06pa3om, Mo BblpaxkeHuto A
K. Yonkepa: «Tanamyc sBfseTcs MNOCPeLHUKOM, B KOTOPOM CXO-
JATCA BCe pasfpaKeHUs OT BHeLIHero Mupa W, BUAOU3MEHSSACH
34€eCb, HanpasNATCA K NOAKOPKOBbIM U KOPKOBbLIM LEHTpam».
CnepytoLyto (PYHKLUMOHANIbHYIO Tpynny sfep Tajamyca cocTaB-
NAT TaK Ha3blBaeMble accoumaTuBHble sapa. Tpy agpa aToi rpyn-
Mbl MMEKT CBA3U C FNaBHOW acCoOLMATUBHOW 30HON TEMEHHON U
BMCOYHOW KOpbl, 3afHee natepasbHOe AP0 —C TEMEHHON KOPOW,
mMeamnanbHoe aop3asibHoe A4p0 —C N06HON foneld. YeTBepToe A4po
(nepegHee) — vMeeT CBSI3W C MIMMOUYECKONM KOpoW 60onblumnx mno-
nyLwapuin. 3T SApa y4acTBYHT BO BHELUHUX WHTErpaTMBHbLIX NPO-
Leccax. K MOTOpHbIM sapam Tanamyca OTHOCMTCA BEHTponaTepu-
‘anbHOe A4PO, BK/KOYEHHOE B CUCTEMY PerynsaumMm ABVKEHWN, W,
KaK nokasan martepvan KAWHWKWK, paspyLleHWe HEKOTOPbIX ero
Yy4acTKOB 0CnabnseT CUMMNTOMOKOMMIEKC 00/1e3HN [apKMHCOHa.
MocnefHO 6OMbLUYKD TPYNNy sgep Tasamyca 06pas3yroT Hecrne-
unduyeckmne sapa, KoTopble PYHKLMOHANLHO CBA3aHbl C PETUKY-
NAPHON (hopMauueid cTBoNMa, U ANDNY3HO NPOELUPYOTCA BO BCe
o6nactn Kopbl. PyHKLMA 3TUX A4ep COCTOMT B perynsuum Bosoy-
AUMOCTU U 3N1EKTPUYECKON aKTUBHOCTU KOPKOBbIX HelipoHoB. B
LenoM Hecneumgunyeckne agpa nepefardT akTUBUPYOLME BANUSA-
HUA PETUKYNSPHON (hopMauun ¥ y4acTBYIOT B MOAAEPXKaHUM On-
TUMa/IbHOrO TOHYCa KOpbl. 3TW (PaKTbl CBMAETENLCTBYIOT O Halu-
UMM MeXAy TanaMyCoM W KOpoW 60MbMX NOAyLiapuii ABYXCTO-
POHHUX LMK/IMYECKNX CBA3EIA, KOTOPble UrpatoT 60/bLUIY0 po/b B
NHerpaTMBHOW [eATeNIbHOCTU MO3ra, B TaKuX (PU3NOSIOrMYECKN
BaXKHbIX COCTOSIHMAX, KaK CMeHa CHa M 604pCTBOBaHUSA, COXpaHe-
HMe CO3HaHWsA, pa3BUTME MPOLLECCOB BHYTPEHHEN0 TOPMOXXEHWS.

MMnotanamyc. 3TOT He6O/bLIOA N0 06bEMY, HO BaXHbIA MO
(YHKLMAM OTAeN NeXWUT Ha AHe M No 60Kam TPeTbero Mo3roBo-
ro >Xenyfouka, BeHTpasbHee Tanamyca. OH BK/OYaeT B cebsa Ta-
K/e aHaTOMWYecKme CTPYKTYpbl, Kak cepblil Gyrop, Mamunnsp-
Hble, WIN cOCLeBUAHbIe, Tefna, BOPOHKY, KOTOopas 3akaH4ymBa-
eTcs runogmsom. BepxHOK rpaHuuy runotanamyca gopmupyet
KOHeYHas MnacTMHKa U MepekpecT 3puTenbHOro Hepsa. CO0OKy
rmnoTanaMmyc OrpaHuW4YeH 3pUTe/ibHbIM TPAaKTOM W BHYTPEHHEN
Karcynow, a c3agu NpuMbIKaeT K CpegHeMy MOo3ry.
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fAapa runotanamyca Tonorpauyeckn NoapasfensatTcs Ha NaTb
rpynn:

1 MpeonTuyeckas rpynna, Hanbonee 6/M3Kas K KOHEYHOMY
MO3ry, COCTOUT W3 MapaBeHTPUKYNSPHOro, MeAuanbHOro U na-
TepanbHOro NPeonTUYeCKUX agep.

2. MepeaHIOI0 rpynny coCTaBAOT Cynpaxmo3maTuyeckoe, cyn-
paonTU4YecKoe W napaBeHTPUKynApHoe sfgpa. OTPOCTKM Helpo-
HOB ABYX MOC/ELHUX, YeTKO OrpaHUYeHHbIX a4ep MAYT K 3a4Hel
Aone rmnogumsa —Helipornnouay.

3. CpefHas rpynna agep runotanamyca obpasoBaHa BUTPOMe-
ANaNnbHbIM 1 fap3anbHbIM  A4paMu.

4. B coCcTaB Hapy>HOR rpynnbl BXOAAT naTepuanbHOe W rmno-
Ta/IMUYECKoe aapa 1 A4po ceporo byrpa.

5. W, HakoHel, 3afHAa rpynna cpopmmpoBaHa U3 3afHero
rmnoTanamuyeckoro aapa, NepupopHUKaNbHOro Aapa U HeCKO/b-
KUX MamMUNIAPHbLIX faep.

HeckonbKo a4ep NpeonTUYecKOl M nepefHein rpynn o6bvenu-
HAKTCA B TMNOPU3OTPOHHYI 06/1acTb, HEWPOHbI KOTOPOM npo-
AYUMPYIOT TaK Ha3blBaeMble Pen3uUHr-akTopbl (MbepuHbl) ©
NHrMoupyowme gaktopbl (CTaTUHbI), perynupytowme LeaTeNb-
HOCTb nepefHel Aonu runousa —ageHornnopmsa.

CpepgHsas rpynna sgep opMupyeT MeAuanbHblA runoTa-
namyc, pearvpyroLinmin Ha pasnyHble U3MEHEHWUS BHYTPEHHEN
cpedbl opraHusma (TemnepaTypy KpOBM, BOAHO-3ME€KTPONUTHbINA
COCTaB M/a3mbl, COepXXaHWe ropMOHOB B KpoBu). locpeicTBOM
HEPBHbIX U TYMOpPanbHbIX MeXaHW3MOB MeAWasbHbIA runoTana-
MyC ynpasiseT [4esTeflbHOCTbO runogusa. JlatepanbHblil TMMo-
Tanamyc opMupyeT MyTU K BEPXHUM U HUXHWUM OTAenam CTBO-
NOBOI YacTU MO3ra U UMeeT boratble apgepeHTHble U 3 epeH-
THble CBA3W C pa3MyHbIMU oTAenamm mosra. OCHOBHble aghge-
PEHTHbIE CBA3W C Pa3IMYHbIMU OTAe/laMyM MO3ra OCYLLEeCTBAAKT-
CA 4epe3 MOAUCUMHANTUYECKME MYTU PeTUKYNAPHOW (opmMauuu.
Oco060 BblaenseTcs MOLLHbIA MyYOK HUCXOAALMX BOSIOKOH, WUay-
WMX OT CYNpaonTUYeCKOro sapa runotanamyca B Helipormnogus.
B uenom npefcrasnsetcs, YTo runotanamyc —3TO BaXKHbIA WH-
TerpaTUBHbIA LEHTP BeretaTuBHbIX, COMaTUUYECKUX U 3HAOKPUH-
HbIX PYHKLWIA, KOTOPbIA OTBEYaEeT 3a peann3aumnto CAOXHbIX Fo-
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MEOoCTaTUYeCKMX peakLnili 1 BXOAUT B MEpapXmMyecKn opraHu3o-
BaHHYI CUCTEMY OTAEN0B TO/IOBHOrO MO3ra, PerynmpyroLmx
BUCLiepanbHble PYHKLUMW. JIoKaNbHOe pasfpaxeHue 3aaHuX oTae-
NOB rUMoTanaMyca NOKasano, YTO 3feCb HaXOAATCA CTPYKTYpb,
perynupyowme npouecc Tennonpoaykumun. MepeaHue oTgensl
rmnoTanamyca, B 4aCTHOCTM MapaBEeHTPUKYNSPHbIE Afpa, OTBET-
CTBEHHbI 32 MHTErpauuto NpoLEeccoB TennooTAaumn. JlatepanbHbiii
rmnoTanamyc siBNSeTCs o6WUM MyTeM, B KOTOPOM CXOAATCSA BO3-
Ae/CTBUA pasHOOOpPa3HbIX MHTErpaTUBHbIX CUCTEM MO3ra, W HeT
HWUYEro yAMBUTENbHOIO, YTO €ro NMOBPEXAEHWe BbI3bIBAET KOMI-
NeKCHOe HapylleHWe MOBeAEHYECKMX peakumil. MonoxuTenbHble
3IMOLMN ABNAKOTCS KOMMOHEHTaMM MOMIOBOr0 MoBefeHus, KOTo-
poe perynupyeTcs 3agHWM runotanamycoMm. Kak perynstopHbii
opraH runotanaMmyc MpYHUMaeT y4yacTue B 4YepefioBaHUM CHa U
60ApCTBOBaHMSA. Fapa runoTanamyca perynnpytoT noBeAeHYeckmne
peakunu, MOALEPXKMBAIOT BOAHbLIA 6GanaHC opraHu3ma.

MMnoTonamo-runoursapHas cucTema

OfHOV M3 BaXXHEMWMX (PYHKUWIA runoTanamyca SBnseTcs pe-
rynaums QyHKUUM runogusa, KOTOpbIA ABASETCA FNaBHOW XXene-
30/ BHYTPEHHEl CeKpeuum u COCTOUT U3 MepeaHen, cpepHelr u
3afHeil foneii. Helipornnogus sBnsieTcs opraHoMm, LenOHUpPYHO-
WMM [Ba ropmoHa: aHTugmypetuuveckuii (AL, Ba3onpeccuH) u
OKCUTOLMH, MeCTOM CUHTe3a KOTOpbIX SBSETCH CynpaonTuyec-
KOe W NapaBeHTUKYNAPHOe afgpa runotanamyca. AHTUAMYpeTUYec-
KW TOPMOH perynmpyet obpaTHOe BCacbiBaHWe BOAbl B MOYEYUHbIX
KaHanbLax W BO3LENCTBYeT Ha rnafkylo MyCKynaTypy apTepui,
noBbILasA, TakKuM 06pa3oM, apTepuanbHoe AaBneHne. OKCUTaUWH
CTUMYNIMPYeT COKpalieHne TNafKol MyCKynatypbl MaTku U MO-
NOYHBIX Xene3. YTo KacaeTcsa FOPMOHOB MepegHelrt Jonn, TO OHU
CEKPeTUPYIOTCA KNeTkamu caMoro afeHorunogusa. B 3asucmmoc-
T OT MUWLIEHEN, Ha KOTOpble BO3LENCTBYIOT FOPMOHbI afeHOoru-
nogmsa, OHW NMOAPa3feNsATCA Ha AeNCTBYOLWME Ha Xene3bl 1 BO3-
JeicTByIOLLME HENOCPeACTBEHHO Ha opraHusMm. K nepsoi rpynne
OTHOCSTCA: afieHOKOPTUKOTPOMHbIA ropMoH (AKTI), oH perynu-
pyeT CeKpeuuio  [/IIOKOKOPTUKOMAO0B KOPTM30/1a B KOpe HaAmno-
YEYHWKOB; TUPEOTPONHbIA ropMoH (TTI) —cTuMynMpyeT pocT U
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CEKpPeLuio LWUTOBWNAHON XeNe3sbl; roHag0TPOMHbIE FOPMOHbLI — (hO-
ankynnoctumynupyowmnin (®Cr) n notemHusmpyrowmi (i) —
PerynmpyroT 4eaTeNbHOCTb MOJSIOBbIX Xeses.

A(eKTOpHLIE TOPMOHbLI ageHornnogmsa npeacraseHbl ca-
MOTpOMHbIM ropmoHoM  (CTI, rOpMOH pocTa), perynnpyoLwum
POCT HOITEN, U MPONAKTUHOM, KOTOpPbIA CTUMYNUPYeT PoCT MO-
NOYHBIX XKene3 n cekpeuunto monoka. K uucny agheKTopHbIX rop-
MOHOB OTHOCATCHA TaKXe MeNnaHouUTOCTUMYUPYIOWMIA TOPMOH
nNpoMeXyTouyHou gonn runogusza (MCI), mHTepmeauu, SBNSAIO-
WMIACA PerynsaTopom KOXHOW nurMmeHTauum. CoBCEM HeLaBHO U3
runogusa Oblna BblgeneHa ewe ofHa rpynna nenTuaoB —3HKe-
(hannHbl U IHAOPHUH, KOTOPbIE 0Ka3blBalOT Ha HEPBHblE K/IETKM
Mop(MHONOA06HOE feicTBUE W, MO-BUAMMOMY, WFpalT posb B
perynaumny BereTaTUBHbIX NPOLECCOB U NoBefeHUs. Takum obpa-
30M, 3@ CYEeT HEepBHbIX BIUAHUN, CeKpeuus afeHormnogusa npu-
BOAMUTCA B COOTBETCTBME C MOTUBAUMEA W BMOMOrMYEeCcKO Ha-
NpaBfeHHOCTbIO peakLuuii opraHusma.

Numbnyeckasa cuctema. Mog NMMOMYECKOA CUCTEMO MOHM-
MaroT' MOp(OoyHKLMOHANbHOE 00beANHEHME, KOTOPOe BK/OYa-
eT B cebsf (puIOreHeTUYeCcKM cTapble OTAe/bl KOPbl NepefHero
MO3ra, a Takxe psf MOAKOPKOBbLIX CTPYKTYp, KOTOpble perynu-
PYOT (YHKUWN BHYTPEHHMUX OpraHos, 06ycraBivBaloLUX 3MO-
LUMOHANIbHYI0 OKpackKy MoBefeHMs W ero COOTBETCTBUE MMEKOLLe-
Mycsi Cy6beKTMBHOMY OMbITY. B cocTaB MMOMYECKON KOpbl BXO-
OAT: OpPeBHAA Kopa, hopmupyrollas OBGOHATENbHbIA MO3r; Ccre-
AYyKOLWMIA KOMMOHEHT — CcTapas Kopa, 06beAuHAOLWLAd runno-
Kamn (aMMOHWeB por), 3ybuyatyto (paeuunto, OCHOBaHWe TUNMO-
Kamna (Cy6ukynym) n pacnonoXXeHHYK Haf MO30/UCTbIM TesIoM
MOSCHYI0 U3BUAMHY. 3 NOAKOPKOBBLIX CTPYKTYP B TMMOUYECKYHO
CUCTEMY BXOLAT PacrnonoOXeHHbIi B MeAuanbHOW CTEHKe BUCOY-
HO JONN MUHAANEBUAHbIA KOMMAEKC U AApa MO3roBol nepero-
poAKW. JIumbUYeckas cuctemMa XapakTtepusyetcs obunnem ABYX-
CTOPOHHUX CBA3EM C ApYyrvMK OTAenaMu Mo3ra W ABAsSeTcs CBO-
eobpa3Hol rpaHuLLeil MeXxay HOBOW KOPOM M CTBO/IOBOW YacTbto
mosra. Jlumbunyeckas cuctema nyTemM MOLLHbIX CBA3eA CoeAnHEHa
C runotasamycom. Yepes runotaiamyc W MamuInspHble Tena
nnMmburyeckas cucTemMa COefJMHEHa C LeHTpasibHbIM CepbIM Belle-
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CTBOM M PeTUKYNSIPHO (hopmaumein cpegHero mosra. Pasgpaxe-
HME pas/INYHbIX OTAENOB NMMOUYECKON CUCTEMbI B/IMSET Ha fAes-
Te/IbHOCTb BHYTPEHHUX OpraHoB. V3meHseTca yacTtoTa cepaedHo-
ro pUTMa U abixaTeflbHbIX ABUMXXEHUM, COCYAUCTLIN TOHyC. B psge
CNyyYaeB pasgpaxeHne MUHLAIMH BAUAET Ha [eATelbHOCTb MuLle-
BapuUTE/IbHOrO TPakTa, M3MEHSS MepucTalbTUKY TOHKOrO KuLley-
HUKa, CTUMYNUPYS CEKPeLMto CNHOHbI, MPOU3BOJSIbHOE XXEeBaHWe ”
rnotaHve. Takum o06pa3om, NpeanonaraeTcs, YTo perynupyowime
BAIUSHUS NIMMOUYECKOW CUCTEMbI OMOCPEA0BaHbI HUKeNnexawmumm
BeretaTuBHbIMK LeHTpaMu. [pu NoKaibHOM pasfpaxeHun saep
MWUHAANEBUAHOIO KOMMIeKca MOryT 6bITb MNONYYEHbl 3MOLMOHASb-
Hble peakuuu Tuna CTpaxa, FHeBa, APOCTU W arpeccun. YpaneHue
BMCOYHbIX [0/IEM BbI3blBaeT Yy 06e3bsSiH runepcekcyasbHoOCTb. Ha-
KOHel, Mocne onepalumn pa3BuBaeTCA Tak HasbiBaemas Mcuxuyec-
Kas cnernota. XXMBOTHble YTpaumMBalOT CMOCOOGHOCTb NPaBWIIbHOM
OLLeHKM 3pUTE/IbHOW W CMYX0BOA MHopMaumu, U ata MHhopma-
UMA HUKaK He CBA3bIBAETCA C COOCTBEHHbLIM 3MOLMOHANbHBIM
HacTpoem 06e3bsiH. Tak, Makaku 6e3 pa3bopa uccregyroT Bce Aaxe
onacHble ana ce6a npegmeTsl. JIumbuyeckas cuctema npuHUMaeTt
yyacTre B 3anycke TeX 3MOLMOHa/IbHbIX pPeakuuil, KoTopble Yyxe
anpobupoBaHbl B X0/ XW3HEHHOro onbiTa. Tak, Hanpumep, yga-
NeHVe TUNMnokKamna Bbl3blBAeT Yy fI0AeN NONHOe BbiNafeHUe nams-
T Ha HefaBHWe COObITUA. YaaneHve runnokamna y XXMBOTHbIX
HapyLlaeT npoLeccbl BHYTPEHHEro TOPMOXKEHUA U CHUXKAET Cno-
COBGHOCTb K yracaHuio noTepsBLUMX CBOE afanTWBHOE 3HayeHue
YC/IOBHO-Pe/IEKTOPHbIX peakunii. Takum obpa3om, numbuyec-
Kas cucTemMa —3TO BaXKHbI/ OTAEeN roN0BHOr0 Mo3ra, PyHKLMO-
HaNbHO CBA3aHHbIA C HEOKOPTEKCOM W CTBOMIOBLIMW CTPYKTypa-
MK, 0o6pasylol MMy BMeCTe CUCTEMY KOOpPAMHAaLUW BUCLEpab-
HbIX U COMATUYECKUX (PYHKLMIA OpraHu3ma.

BasanbHble raHrmm n ux gyHkumn. K 6a3anbHbIM - raHrivsam
OTHOCAT CWU/IbHO BbITAHYTOE B A/IMHY U M30THYTOE XBOCTAaToe AP0
¥ 3a/10)KEHHOE B TO/ILLe 6efioro BelecTBa YeveBuLeobpasHoe S4po.
[Byms 6enbiMM NacTUHKaMWU OHO MOApasfenseTca Ha Tpu yac-
TN: Hambonee Genylo KpymHyo, nexatlyo natepanbHO CKopayny
M 6nefHbIA Wap, COCTOAWMIA U3 BHYTPEHHErO W BHELUHEro OT-
[enoB. ITU aHaTOMUYecKre 06pa3oBaHus (OPMUPYIOT CTPUOMOI-
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NNLapHyt0 cuctemy. basanbHble raHrIUU UTpPatoT BaXHYIO PO/b B
Perynsumm ABUXEHUN N CEHCOMOTOPHONW KoopauHauuu. MNpu Ha-
PYLIEHUN TaKOro BAUSHUA MOSBNSETCH CUHAPOM [1apKMHCOHA,
T.e. BOSHWMKHOBEHWE ApOXKaTeNbHOro napanuya. B uenom 6asansb-
Hble raHrnuM ABNAKTCA OLHUM W3 YPOBHEW MOCTPOEHHOW no
nepapxmyeckoMy NPUHLUMNY CUCTEMbI PErynaunu AeuxeHui. Mo-
nyyas MHGOpMaLMIO OT accouuaTUBHBLIX 30H KOpbl, 6asasbHble
raHrIMM y4yacTBYIOT B CO3[aHUU MPOrpaMMbl LiesieHanpaB/ieHHbIX
ABVKEHUIA € y4YeTOM LOMUHUPYHOLLEA MOTUBaLUW.

Kopa 6051bLunx nonyLuapuii

Monywapmna KOHeYHOro Mo3ra COCTOAT U3 6enoro BeLlecTBa,
MOKPLITOFO CHapyXu CepbiM, WAN KOPOM, TOMLWMHA KOTOPOW B
pasNn4YHbIX OTAenax 60/1bWKUX Monylwapuin konebnetca ot 1,3 o
4,5 mm. Kopa npegctaBnseT coboil uioreHeTuyeckn Hambonee
MONOJOWA W, BMECTe C TEM, CMOXHbIA OTAen mMo3ra, npefgHasHa-
YeHHbI Ansa 06paboTKM mHGpopmaynmn, hopMuUpoBaHUS ABUTa-
TeflbHbIX KOMaH[, U UHTerpawuunu cnoXxHbsix opm nosefeHus. Kopa
COCTOMT U3 MHOTFOYMCNEHHbIX CKNaAoK, YBeNMumBarolWmx ee 06-
Wyt naowaab, Kotopasa y yenoseka coctaensetr 2200 cm2

3

Puc. X1.4. LlnToapXnTeKTOHNYECKME NONA KOPbl GOMbLUMX MO-
Nylwiapuii Mmosra YesnoBeka.
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Ha 3TOoM npocTpaHCTBe CKOHLeHTpupoBaHO 109 10D Heilpo-
HOB W elle 6onbluee KOMMYECTBO FNNaNbHBIX KNETOK, BbIMOMHS-
OLLMX MOHOPEryNMpYyHOLLY U Tpoduyeckyto dyHKuun. Obpasy-
toLMe KOpy HenpoHbl MO CBOEN (DYHKUWWM M FeoMeTpumn nogpas-
AEeNATCA Ha HeckonbKo rpynn. OAHY rpynmny cOCTaBAslT Bapb-
MpyroLlmecs nNo pasmepy nupamugHble KNeTKWu, MMetowme Tpey-
ronbHyto opmy. OT Tena NUPaMUAHOM KNeTKU BBEPX OTXOAUT
ONVHHBbIA T-06pasHblii BETBAWMICA anuKanbHbIA AEeHAPUT, a
BHM3 OT OCHOBaHMS HelpoHa —aKCOH, KOTOPbIA NM60 NMOKngaeT
KOpY B COCTaBe HMCXOAAWMX MyTeil, Nnb0 HanpaBnseTcs K Apy-
MM 30HaM Kopbl. AMuKanbHble 1 6onee KOPOTKME 6as3asibHble
AEHAPUTbI NUPAMUAHbIX KNETOK TycTo ycesHbl Menkumu (4o 3
MKM) BblpOCTaMy — WUMMUKaMU, KaXAbli M3 KOTOPbIX Npef-
cTaBnseT cob0it 06nacTb CUHANTUYECKOro KOHTaKTa. [Apyras rpynna
KOPKOBbIX HeiipOHOB npeAcTaB/iieHa 60nee MeNKMMMW 3Be3fyathbl-
MU KNeTKaMu. OTU KNeTKN UMeKT KOPOTKME, CUIbHO BeTBALMe-
CA AEHAPUTBI U aKCOHbl, POpMUpYOLLME BHYTPUKOPKOBbIE CBSI-
3n. OeHapuTbl 3Be344aTbiX KNETOK TakKe MOryT ObiTb CHaGXEeHbI
WMNMKaMK, KOTOpble B MPOLECCe OHTOreHEeTUYECKOro PasBUTUS
y 4enoBeka MOSIBNSILOTCA TOMbKO K MOMEHTY poXpaeHus. Hako-
Hel, TPeTbA rpynna KOpPKOBbIX HEWPOHOB BKAOYaeT B cebs Be-
PETEHOBUAHbIE KNETKW, WMellne ANVHHbIA aKCOH, KOTOPbI
OPWEHTMPOBAH B FOPU3OHTaNbHOM UMM BEPTMKA/NbHOM Hamnpas-
neHun. B paHHOM cnlyyae Kopa NOCTPOeHa N0 3KpaHHOMY MPUH-
uMny, u y Mnekonutawowmx, B TUMUYHOM CNy4yae, COCTOUT W3
LLIECTN TOPWU30HTaNbHbIX CMOeB. CaMblii HapYXXHbIA MONeKynsp-
HblA CNOl cnaraeTcs W3 rycToro Crn/jeTeHUs HEPBHbLIX BOMOKOH,
nexawmx napannenbHo NOBEPXHOCTM KOPKOBbIX N3BUANH. OCHOB-
HYH Maccy 3TUX BO/JIOKOH COCTaBNSKOT BETBALMECS aneKasbHble
AEHAPUTbI NMPaMUAHBIX KNETOK HuKenexauwux cnoes. Croga xe,
B HapY>XHbI CNOM, NpUXoaaT adgepeHTHble TanaMOKOpPTUKaib-
Hble BO/IOKHa OT Hecrneunguyecknx sgep Tanamyca, perynmpyro-
LMX YPOBEHb BO30OYAMMOCTM KOPKOBbIX HEMPOHOB. BTOpOI TN —
Hapy>XHbli1, 3ePHUCTbIA, COCTOUT M3 BONLLLOIO KOMMYECTBA MES-
KX 3Be3A44aTbiX K/ETOK, KOTOpble B BEHTPaNbHOW 4acTu cnos
AOMNOMHAKTCA ManbiMU —NUPaMUAHbIMU KNeTKamu. TpeTuii cnoi
—HapY>XXHbIA, NMPaMUAHbIA, GOPMUPYETCH U3 NMUPAMUHbIX KNe-
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TOK CpefHeil BeiMUMHbl. DYHKLMOHANbHO BTOPOI M TPeTuiA cnou
KOpbl 06beANHAIOT HElPOHbI, OTPOCTKM KOTOPbIX 06ecneynBatoT
KOPTUHO-KOPTUKaNbHbIE acCCOLMATUBHbIE CBS3W. YeTBepTblIii Coi
— BHYTPEHHWIA, 3epPHUCTbLINA, COLEPXUT MHOXECTBO 3Be344aTbiX
KNeToK (KNeTok-3epeH), 06YCNOBAUBAKOLWMUX €ro rpaHynsipHyto
CTPYKTYypy. B 3TOM cnoe npemmyLiecTBeHHO OKaH4uBatOTCA ad-
(hepeHTHblEe Tanamo-KOPTWKaNbHble BONOKHA, MAyLine OT cre-
uUnuUecknx, Hambonee KpynHbIX NUPaMULHbIX HEAPOHOB KNeT-
K. MATbIA CNOA —BHYTPEHHUIA, NUPaMULHbIA, 06pa3oBaH Kpyn-
HbIMW NUPaMUAHBIMKU KneTKamu beua — BCTpevalTcs B npe-
LeHTpasbHON M3BU/IMHE, 3aHATON MOTOPHOM 30HOW Kopbl 60/b-
WX NOoNyLapuin. AKCOHbI 3TUX 3P(EPEHTHBLIX KOPKOBbLIX HEWpO-
HOB (DOPMUPYIOT KOPTUKOCNMHANbHbLIA (NMUpaMUAHbLIA) U Kop-
TUKOOYNbOAPHbIA TpaKTbl, y4yacTBYOLWMEe B KOOPAMHALMMN Lene-
HanpaBNeHHbIX ABUraTeNbHbIX akTOB M No3bl. W, HakoHel, wec-
TOW CNOM —NONMMOP(HBIX, NN BEPeTEeHOBUAHbLIX KNEeTOK, mne-
pexofswmii HenocpeacTBEHHO B 6efloe BewWecTBO 60MbLIMX MO-
nywapuii. 3TOT CNOW COAEPXWUT Tefla HEWPOHOB, YbW OTPOCTKU
(hopMMpyIOT KOpTUKOTanammyeckue nytu. Takoi nnaH CTPOEHUS
XapakTepeH AN HeokopTekca. OfHaKO, BbIPAXEHHOCTb OTAENb-
HbIX C/I0€B B pa3/IMYHbIX 061acTAX KOPbl HEOLWHAKOBA, YTO 4aso
ocHoBaHve K. bBpogMmaHy no ructonornyeckum npusHakam, B
4aCTHOCTM, NO M/IOTHOCTM PacnonioXeHUs n (opMe HEeNpoHOB,
pasfennTb BCO Kopy Ha 50 LMTOapXMTEKTOHMYEeCKMX nonen (puc.
X1.4.). Takum o06pa3oM, PyHKUMOHANbHAaA crneumanmsaums Ha-
KnagblBaeT OnpefeneHHbli 0TNeYaTok Ha CTPYKTYPY CEHCOPHbIX
N MOTOPHbIX 30H KOpbI, W BblgeNeHne 3TUX obnacteli No pasnnu-
HbIM cMCTEMaM KnaccuguKaumm He cny4variHo. Mcnonb3oBaHue
MeTOLOB YAaNeHUs U pa3fpaXKeHns OTAeNbHbIX 30H KOpbl M03BO-
NVUN0 UAEHTUPMLMPOBATL ee MOTOPHbIe (MOTOCEHCOPHbIE) 06/1a-
CTW. BaxHenwasa fBuratenbHas 06nacTb KOpbl /I0KasM30BaHa B
npeueHTpanbHoO nssuamHe (nons 4 n 6, no bpoagmaHy), nexa-
e crnepegn oT LeHTpanbHOW (ponaHgoBoW) 60po3abl, KOTOpas
oTAensieT No6HYK A0 OT TeMeHHON. Cnaboe 3neKTpuyeckoe
pasfpaXKeHne KOHKPETHbIX TOYeK MpeLeHTPanbHON W3BUNWHBI
BbI3bIBaET COKpaLleHWe onpefeneHHbIX TPynn Mblll Ha NpoTU-
BOMO/IOXKHOW CTOpoHe Tena. lMocnegytrolime aKcnepuMeHTanbHble
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nccnefoBaHMA Nokasanu, 4yTo, B Nexalleid nosafu ponaHpoBOW
60po3abl, MOCTUEHTPaNbHOM m3BuAMHe (nNons 1, 2, 3) HaxoauT-
CA MepBas comaTtumyeckasa (comaTomoTopHasd) o6nactb, Kyda ue-
pe3 cneympuyeckme aapa tanaMmyca NpUXoaaT apgepeHTHbIe Npo-
eKLuy OT PEeLEenToOpOB KOXW W ABUraTenbHOro annapata. Yjane-
HVe onpefenieHHbIX 30H MOCTLEHTPaSbHOW WM3BUAUHBLI NPUBOAUT
K yTpate AUCKPUMUHALUOHHOW YYBCTBUTE/IbHOCTU B TEX WM
MHbIX YacTax Tena. W3 umcna gpyrux npoekumMOHHbIX 30H KOpbl
cneflyeT OTMETUTb MEPBUYHYIO 3pUTENbHYH 06nactb (mone 17),
NOKa/IN30BaHHYI0 B 3aTbINOYHOM [one. B npoekumsax peLenTopos
ceTyaTKM Ha none 17, TakK e, Kak U B [PYrux CEHCOPHbIX CUC-
Temax, 0BHapy>XMBaeTCs TOYHbIA Tonorpauyecknini NopsaoKk,
npuyeM B KaXKAoe nosyLuapue npoeuupyroTcs OLHOMMEHHbIE MO-
NOBWUHbI CeTYATOK (NeBble MOMOBUHLI —B NpaBoe nofyLwiapue, a
npasble —B neBoe). lpoucxofdLiee Npu 3TOM B KaXAOM Nony-
Lapum COBMeLLEHME 3pUTENbHBLIX MoMein 060MX a3 NexuT B OC-
HOBE OWHOKYNAPHOrOo 3peHus. PAfoM C NepBUYHOW 3pUTESIbHOW
061aCTbl0 pacnosioxeHa BTopuYHaa 06nacTb, 3aHMMalOLWasa nons
18 1 19. 3TM NoNA UMEKT OTHOLIEHUE K TaKUM (DYHKUUAM, Kak
3puTeNibHOe BHWUMAHWE W ynpaBfieHWe ABUXeHWem rnas.

B HacToflLLLee BpemMs XOpOLLO 13y4yeHa MepBMYHas MPoeKLUOHHAS
30Ha C/lyX0BOro aHa/iM3arTopa, KoTopas /loKann3oBaHa B BEPXHEM C/l0e
BMCOYHON gonmn (nons 41 v 42). [Ans 3Toil 06nacTi, Tak Xe, Kak 1
ONA Apyrux NPOoeKUMOHHbIX 30H, ONUCaHO MPeLCTaBUTeNbCTBO KOp-
TUeBa OpraHa Y/WUTKKW, COCTOsLLEee B TOM, YTO pas/iyHble Y4acTKu
KOpTVeBa opraHa npoeuypyroTcs B OnpegeneHHbIi nokyc (0651acTb)
CNyxoBoi Kopbl. MoBpexaeHns noneii 41 n 42 3aTpyaHAIOT BOCNpUs-
TWEe peyun, NPOCTPAHCTBEHHYIO IOKAIN3aLMI0 NCTOYHMKA 3BYKA U pac-
No3HaHue BpeMeHHbIX XapaKTepUCTUK 3ByKa. B npesenax Kaxgon gonm
KOpbl 60/bLUNX NOMYLWApUIA, PALOM C MPOEKLMOHHBIMW 30HaMW,
MMEKTCA NONS, He CBA3AHHbIE CO CMeLM(pUYecKoi LeATeNbHOCTbIO.
Takune Nons cocTaBNAT acCoLMaTMBHYIO KOpY, AN HeiPOHOB KOTO-
pOIi CBOMCTBEHHO OTBEYaTb Ha pasfpaKeHue pas/IMyHO MoLasbHOC-
TM W, TakKum 06pa3oM, y4acTBOBaTb B WMHTErpaLMn CEHCOPHON WH-
(hopmaumm n B 0becneveHnn CBA3el MeXay YyBCTBUTE/bHbIMU W
[BUraTesibHbIMW 30HaMU KOpPbl. STU MeXaHU3Mbl ABNAOTCA (PU3NO-
NOTNYECKO OCHOBOW BbICLUNX MCUXMUYECKMX PYHKLMIA. JTOGHbIE AN
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(nons 9-14), umerowne O6LWIMPHbIE ABYXCTOPOHHME CBA3M C NUMOU-
YecKol CMCTEMOW MO3ra, KOHTPONMPYIOT OLEHKY MOTMBaLuK nose-
[eHVs 1 NporpaMMUpPOBaHNE CNOXHbLIX MOBEAEHUYECKUX aKTOB. JKC-
NepMMeHTbl Ha 06e3bsHaxX MoKasaan, YTO NOBPeXAeHne NO6HbLIX fo-
neli HapyLlaeT 3anoMUHaHWe I0OKann3aunm npeaMeToB, npuyem aToT
npouecc cBA3aH A0(aMUHIPTMYECKMMU CTPYKTYpaMun, KOTOPbIMM
6oratbl I06HbIE [0/, KOTOPble, HapaLy C TEMEHHbIMW, Y4YaCTBYHOT
B UHTErpauuy CBefeHnii 0 NpocTpaHCTBe 1 BpeMeHU. OBoHATebHAS
061aCTb 3aHMMAaeT YacTb KPHOUKOBULHON M3BUIUHBI MOPCKOIO KOHSA
(hippocampi) © yacTb aMMoOHMeBa pora (none 11).PaspyweHne obo-
HATE/IbHON 061aCTV OLHOI CTOPOHBI BEAET He K MOJSIHOM noTepe 060-
HAHWUA, @ TONbKO K ero NOHWXXEHWIO, U NINLLb ABYXCTOPOHHee paspy-
LLIEHNe 3TOro MO/ COMPOBOXAAKOTCA MOMHON NOTeper 3TOW (PYHK-
umun. BkycoBas 06/1aCTb HaXOAMTCSA B HUXKHEW one LeHTPaIbHON 13-
BUAMHbI (none 43). MNopaxeHnsa 3TON 30HbI BeAeT K MOTepe Wu
MCKNIOYEHMIO BKYCOBbIX OLLYLLIEHWIA. B HacTosLlee BpeMs OT NoBepX-
HOCTM roN0BbI YeN10BEKA MOXXHO 3apermcTpmMpoBaTb CrIOHTaHHbIE 3/1eK-
Tpuyeckme KonebaHus, OTpaxaroliue 3MEeKTPUYECKYH0 aKTUBHOCTb
Kopbl, M 0603HavaroLinecs TepMUHOM 31eKTPO3HLedanorpamma
(93r). Ycnosusi pacnonoXXeHns 3NneKTpogoB npu peructpayumn 330
CTaH4apTVU3MPOBaHbl U, KakK Npasw/io, BKIKOYAOT OTBEAEeHUs OT N106-
HbIX [OMei, ABUraTeNnbHOM KOpbl, TEMEHHbIX M 3aTblIOYHbIX 06nac-
Teli. MMpun aHanmnze 3 ¢ NOMOLLIO aHA/IOrOBbIX M LUMKPOBLIX YCT-
POWCTB YUMTLIBAKOT 4acToTy, amnauTygy, (Qopmy W LUTENbHOCTb
sCaratoLLyx ee 3MeKTPUYECKUX KoMiebaHWii. Y B3pOC/IOro YesioBeka B
COCTOSIHMM MOKOS U MPWN OTCYTCTBUM BHELUHWUX Pa3fpakeLlLl MeroT
MeCTO BOJIHbl, 0603HaYaeMble Kak anbda-puTMm, Nepexof 4esoBeka
OT MOKOS K AesATe/IbHOCTW, CONPOBOXAAETCA NOSBEHNEM YacTbIX KO-
nebaHui, T.e. 6eTa-puTMa. ITO ABMEHWE B NNTepaType onpeaensieTcs
KaK peakuma AecUHXpoHusaumm 93l Ecnn 4YenoBeK U3 COCTOAHUA
MOKOSA NEPEXOAUT KO CHY, TO B ero 33N nossnatoTca 6onee Men/ieH-
Hble 1N BbICOKOAKTVBHbIE KO/ebaHus, Mo CPaBHEHUIO C afba-puT-
MOM, —BO/IHbl TeTa-pUTM W JefbTa-puTM. Takum 06pa3om, aHanm3
4aCcTOTHOrO cnekTpa O3 NO3BONAET JOBOJIbHO YETKO CYAUTb O (DYH-
KUMOHA/IbHOM COCTOSIHAM KOPbl FOIOBHOFO MO3ra, M Hecay4vainHo
3NeKTPO3HLUedanorpauIo WNPOKO MCNONb3YIT B KIMHUKAX.
®opmMunpoBaHUe KOPbl FOIOBHOIO MO3ra B OHTOreHe3e CBA3aHO
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C 3aKOHOMEPHOCTSIMU CO3peBaHNA PYHKLMOHaNbHbIX CUCTEM Kak
LLeNIOCTHOM UHTerpauuy CTPYKTYp ¥ NpoLeccoB, hopMynnpyrLWmx
Teopumn cuctemoreHesa M.K. AHoxuHa. CornacHo 3Toi Teopum, K
MOMEHTY POX[JEeHWUS opraHu3ma n3bmparte/ibHO CO3peBatoT reHe-
TUYECKN [eTepMUPOBaHHbIE HEPBHbIE CBSI3W, He 3aBUCALLME OT
00y4YeHus, CBOEro poda reHeTUYecKre MaTpuLbl pa3BMUBaKOLLErocs
MO3ra. OTU CBS3M U CTPYKTYPbl «C MECTa» 06ecrneynBaroT npucno-
COOUTENbHbIN 3PGEeKT U CyLecTBOBaHME OpraHu3Ma C NepBbiX
MOMEHTOB MOC/e poXaeHus. Mexay pasBuTMEM KOpbl U 0OLLMM
CO3peBaHMEM MO3ra CyLLeCcTBYeT BpeMeHHOW paspbiB. Eciu dop-
MVpPOBaHMe KOpbl 3aKaHuMBaeTcst K 30-My [HIO, TO 3aBepLueHume
CL3pPEBaHMS OCHOBHbIX MO3FOBbIX CUCTEM —K 7-12-My Mecauy
NOCTHaTa/IbHOM XU3HU. Mopdoaornyeckoe co3peBaHne HeipoHOB
BblpaXKaeTcs B MOSBAEHUM W HAKOMAEHUU HUCCNEBCKOTO BeLle-
CTBa, PasBUTUM OTPOCTKOB W WX BETBNEHWI, pocTe afpa W Tena
KNeTKN, MUeNMHMU3aLMsS aKCOHOB U 06pa3oBaHMU CUHAMCOB. Ye
Yy HOBOPOXAEHHbIX KNEeTKN CHabXeHbl OTPOCTKaMW, POCT U pas-
BUTUE KOTOPbIX NMPOAO/KAETCA B TEUEHME MEPBbIX MECALLEB XMN3HW.
B nepnog HOBOPOXAEHHOE™ NpPOUCXOAUT MepecTpolika pediek-
TOPHOW [eATeNbHOCTU, HEKOTOpble ()OpMbl MOBELEHUA YCTpaHs-
OTCS W 3aMeHSATCS HOBbIMU. Kak B aHTeHaTa/lbHOM, TaK W B
NoCTHaTa/IbHOM Mepuojax pasBUTUA, MOABAAOTCA 3/1EMEHTbI U
KOMM/EKCbl NOBEAEHWS Pa3HOW CMOXHOCTU, HamnpaBfieHHble Ha
Y[,0BMETBOPEHME Pa3/IMYHbIX MOTPEGHOCTEN OpraHm3ma.

Be3sycnoBHble pediieKcbl. VHCTUHKTBI

Be3ycnoBHble pedieKchbl OCYLLECTBMSKOTCA HAa OCHOBE BPOX-
NEHHbIX HEPBHbIX CBA3ei, T.e. OTPaXatoWMX (UNOreHeTUYECKMit
OMbIT MPUCNOCOGNEHNST K YCNOBMSAM CYLLECTBOBaHUA. be3ycnos-
Hble peqIeKCbl OTHOCUTENbHO MOCTOSIHHbI, CTEPEOTUMHO MOBTO-
PSKOTCA B OTBET Ha afieKBaTHblE pa3fpaXKeHWsi ONpefeNeHHOro pe-
LlenTUBHOro nons. OHKU CnyXaT OCHOBOM ANnsi (hOPMMUPOBAHUS MHO-
FOYNCNEHHbIX YCNOBHbLIX PE(IEKCOB, CBA3aHHbIX C WHAWBUAYa/b-
HbIM OMbITOM. Be3ycnoBHble pethneKkchbl 06ecneymBardT KOOPAUHN-
POBaHHYO AeATeNbHOCTb, HanpaBNeHHYK Ha NoAAepXXaHue Mo-
CTOSIHCTBA MHOTMX MapaMeTpoB BHYTPEHHEN cpefbl, B3aMMOfeii-
CTBME OpraHM3Ma C BHELUHEel CpeAoi, COrfacoBaHHYH AeATeflb-
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HOCTb COMAaTUYEeCKMX, BUCLEPa/IbHbIX W BereTaTMBHbIX peakLuii.
OfHako, onTMMa/ibHOe NPUCNOCOBNEeHNE K MEHSOLWUMCA COCTO-
SHUAM BHELUHE U BHYTPEHHEN cpea  OpraHu3Ma AoCTUraeTcs C
MOMOLLbIO YC/IOBHbIX pediekcoB, 6narogaps KOTopbiM UHAMDGe-
PEHTHbIE AN ONpeAeneHHON AeATeNlbHOCTU pa3fpaxuTenn npuob-
peTaloT KayecTBa OGMONOrMYECKN 3HAUYUMbIX CUTHaNoB. besycnos-
Hble pedieKCbl TECHO CBfA3aHbl C WHCTUHKTaAMU — CNOXHbIMU
pediekcaMmu, NpoTeKaloLWUMI No TUNY LenHbIX peakumiti. OHKM co-
CTaBNSAOT BbICLIYH, 6€3yCNI0BHO-PEMNEKTOPHYIO AeATeNbHOCTb,
KOTOpas OfMHAKOBa Y >XWBOTHbIX OAHOrO BWAa, MepejaeTcs no
HacnefcTBy U 06CNMY>KMBAET Takue XU3HeHHO HeobXxoAuMble (PyH-
KUUW opraHusma, Kak nuTaHue, 060pOHa, pa3MHOXeHue W.T.[4.

VIHCTVMHKTbI pasgenstoTcsa Ha cregyolme  rpynnbi:

1 MunwweBol MHCTUHKT — BK/KOYaeT BCe peakuum, CBA3aHHbIe
C efoil, nuwieBapeHneM 1 npoueccamu ronoga. Muuiesble peak-
LUN BO3HUKAKOT Y XMBOTHbIX C YAA/IEHHON KOPOW TO/bKO Mpu
HenocpeAcTBEHHOM COMPUKOCHOBEHUW MOPAbl COBaKu C MULLENA.
Mocne TOro Kak akT efibl Hayancs, BCe MPOLECChl, CBA3AHHbIE C
efloVi 1 nepeBapuBaHMEM MWLM MPOUCXOAAT NPaBUIbHO.

2. AKTUBHbIA U MacCuBHbIA 060POHUTENIbHbIE UHCTUHKTbI —
06beMHAIOT BCe 6e3yCNOBHO-pedIeKTOPHbIe peakLuu, CBA3aH-
Hble C 060POHOI XXMBOTHOIO OT BpeaawmMx hakTopoB. beckopko-
Bble cobaky npu bere 06XoAaT npenAaTcTBMA, yberatoT OT 60/e-
BOr0 pasfpaXeHus, Npu HenocpeLCTBEHHOM COMPUKOCHOBEHUU
C Bparom BCTYMawT C HUM B 60pbOY.

3. MonoBoit 1 poaMTENbCKUIA MHCTUHKTbI BKAKOYAKOT BPOX-
AeHHble peakuuun, obycnas/nvBatoLMe Pa3MHOXEHME W COXpaHe-
HVe NOTOMCTBa.

4. VIHCTUHKT 60pb6bl C OrpaHNYEHUAMMN, CTECHSAIOW UMY CBO-
6ofy ABVKEHWIA XWUBOTHOro. Ecnn 6e3nonywapHyto cobaky no-
CTaBUTb B YCNOBWUA PE3KOro OrpaHWYeHUs [BMXEHWUIN, TO OHa
BCTynaeT B 60pbby C NpensaTCTBUSAMU, OrpaHUYMBAKOWUMK ee
ABVDKEHNUSA.

5. OpPMEHTUPOBOYHbIA WHCTUHKT (penieKC «4To Takoe») —
BK/IIOYAET pe(eKTOpHble peakuuun, obycnaenuearolime nepso-
HayanbHY0, rpy6yt0 OPUEHTUPOBKY XMBOTHbLIX BO BHELLHEN cpeje
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(MOBOPOT ro0M0BbI, YCTaHOBKAa rNa3 U HacTOpaXuBaHWe YLuen B
Hanpas/fieHUW pasfpaxuTens).

6. WHCTUHKT nrpbl —Yy 6€CKOPKOBbLIX CO6aK BbipaXKaeTca crie-
Ayrowmnm obpasoM: ecnu pasgpaxarb cobaky TaK, Kak 3To gena-
0T MpPU Urpe, Kacascb ee rpyaun, ronosbl W.T.4., TO OHa BCTynaeTt
B WUIPY NOXUTCA Ha CNUHY, XBaTaeT HECU/IbHO 3yb6amu Wrpato-
LEero C Hei 3a pyknm — CNoBOM, NPOAENbIBAeT PAf ABVKEHUN,
XapaKTepHbIX AN8 UrpatoLein cobakm.

OnucaHHble ANnS C06aK WHCTUHKTblI CBOMCTBEHHbI U APYIrMM
XXMBOTHbIM, a TaKkxe 4esioBeky. Bce hopmbl B3aMMOAENCTBUSA Opra-
HM3Ma CO Cpefoi, B TOM 4uMcie W NOoBeAeH4YecKue, 06YCNOB/EHDI
reHeTMYecKon nNporpamMmoid, W, B TOM WAN WHOW CTeneHu, noj-
[epXXaHbl BHEWHWM BAMsiHUEM. [eHeTuuyeckasi nporpamma onpe-
[enseT U AnanasoH 3TUX BAMSHWIA, T.e. TaK Ha3blBaeMyl) HOpMY
peakuun. MeHeTuyeckas 00YCNOBMEHHOCTb MOBEAEHWS MPOSBASAET-
CA Npu NOCTENEeHHOM (POPMUPOBAHUN HEKOTOPbIX MOBEAEHYECKNX
aKTOB B MPOLECCE PaHHEero OHTOreHe3a, YTO MPOCNEXKEHO Ha KO-
TATaxX U WeHKax. [pu M3yyeHnn CROXHbIX 6e3yCMOBHbIX peakLumil
N UHCTUHKTA, BO MHOMMUX CNyYasx yAanocb 06HapYXWTb BHELLHME
N BHYTPEHHME CTUMY/bI, SBASKOLMECS TONYKOM K pa3BepTblBa-
HMIO LWABMOHHbLIX peakuuii; 04HaKo He BCerga MOXHO Oblno KX
NAeHTU(PNUMPOBaTb, 3TO MO3BONAET Mpeanonaratb, YTo psag Gopm
WHCTUHKTUBHOW [eATeNbHOCTU NPOsABAAETCA CaMOMNpPOM3BOJIbHO.
JHporeHHble npouecchbl B LIHC o0b6ycnaBnmBatoT BbIMNOMHEHME psja
WHCTUHKTUBHbLIX aKTOB 6€3 BMAWMbIX KO/IE6aHUIA B COCTOSAHUM
BHELLHEN 1 BHYTPEHHel cpefpbl. BOMbLy posb NpW 3TOM UrparoT
LUMpKagHble U Apyrue pUTMbl, KOTOpble He onpeaenstoTcs (um3no-
NOTMYECKMM COCTOSIHVMEM OpraHM3Ma W pasiMyHbIMU CTUMYIaMU,
XOTH MOTYT CABWUraTbCA NOA UX BAUSHUEM.

3aKOHOMEPHOCTU YC/IOBHO-PeIEKTOPHON [eATesIbHOCTU

XapaKTepHON 0COGEHHOCTbHO YCNOBHbIX PeEKCOB ABNSETCS
TO, YTO OHM 06pa3yloTCs B TeYeHWe WHAMBWUAYANbHOW XU3HK
opraHuama ¥ He SIBAAKTCA MOCTOSHHbIMW. OHM MOTYT KCYe3aTb
N BHOBb MOSBNSATHLCA, B 3aBUCUMOCTM OT M3MEHSIOLLMXCA YCNo-
BMIA pedniekca, T.e. 06ecneynBatOTCs HaMuMemM MPOLECCOB NOA-
KpenneHus, KoTopble, Hapsady C MPOLECCOM BO36YXAeHWUs, on-
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pefenstoT AUHAMUKY YCNOBHO-pedIeKTOPHON AeaTenbHOCTH. Pas-
NINYAKOT YCI0BHbIE petheKChbl U MO XapakTepy nogkpenneHuns. Ecau
B KayecTBe MOAKpPenseHns WUCnonb3yeTcs MNPOCTO 6e3yCnoBHbIi
pedieKc, TO BblpabaTbiBalOTCA YCNOBHbIE pediieKCbl NepBoro rno-
psgKa. Ecnn nogkpenneHnem CnyXxuT paHee BblpaboTaHHbIA Npoy-
Hbl/A YCNOBHbIA pedneKkc, TO 00pasyloLytoCcs CBS3b UMEHYHOT
YC/IOBHbIM petieKcoM 60/1ee BbICOKUX MOPSAKOB. VIMEHHO OHM
Nerko BblpabaTbiBatOTCA Y Ye/i0BEKA M COCTaBMAT OCHOBY pas-
BUTUA MbICIUTENIbHON AeAaTenbHOCTU. [0 XapakTepy YC/0BHOMO
CUTrHana ycnosHble pediekcbl MOAPa3fensatoT Ha [Be 6ofbLune
rpynnbl: 3KCTPOPELENTOPHbIe U MHTPOpeLenTopHble. Cpean k-
CTPOPELENTOPHbIX BbIAENAOT 3pUTENbHbIE, CIYX0BblE, 060HATE/b-
Hble, BKYCOBble, TeMMepaTypHble YC/I0BHble petnekchbl, B COOT-
BETCTBUM C peLenToOpHbIM NPUOOPOM, Ha KOTOPbIM feAcTByeT
pasgpaxutens. ObydeHve peyeBOMY OOLLEHMIO MeXAy NAbMU B
OCHOBE CBOEl MMEIT creLnanbHO-4e10BeYeCcKme YCoBHble ped-
NeKCbl Ha CNOBeCHble CUTHa/bl. MneppeLenTUBHbIE YCNOBHbIE
pehieKCbl BO3HUKAOT B TOM Ciydvae, eciv MOCTYNMBLUWIA B ro-
NOBHOIM MO3r aphepeHTHbIV 3anM U3 BHYTPEHHUX OpraHoB CTa-
HOBUTCA CWUIHA/OM K BEretaTMBHOW WM ABUraTe/lbHOW Aes-
TeNIbHOCTW OpraHuM3Ma. YC/oBHble peieKCbl OT BHYTPEHHUX Op-
raHOB pa3fensitoTCA Ha MexaHuyeckue, XMMU4YecKue, Temnepa-
TYPHblE, OCMOTUYECKMEe K1 ap.

Mo npupofe YCNOBHOIO CUrHana pasnuyardT HaTypasibHble U
NCKYCCTBEHHbIE YCNOBHbIE PedeKchl.

K HaTypasbHbIM YCNOBHbIM petiekcaM OTHOCAT Takue, KO-
TOpble 06pasylTCA Ha eCTeCTBEHHble NPU3HAKW 6e3yCNnoBHOrO
pasfpaxutens (Hanpumep, BUA4 M 3anax maca). J1obble agpyrue
YCNOBHble CUTHa/bl He ABNAIOLLMECH, HarNpUMep, HenpeMeHHbIM
CBOWCTBOM MWLM, a NULWb COBNafalline ¢ MOMEHTOM ee nofa-
4M, OTHOCATCA K MCKYCCTBEHHbIM YCNOBHbIM CUTHanam. o CTpyk-
Type YC/MI0BHOIO CUrHana pas/inyaroT YCNOBHble petieKcbl:

a) Ha NpoCTble MOHOMOZE/bHbIE Pa3fpPaXUTENN;

6) Ha OLHOBPEMEHHO-KOMMJ/IEKCHbIEe pas3fpaxuTenu, cocTos-
WMe M3 HECKONIbKMX KOMMOHEHTOB, Hanpumep, CBeT, 3BYK +
KOXHOe pa3fpaxeHue;

B) Ha HenocnefoBaTefibHble KOMMJIEKCHI;
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r) Ha Lenu pasgpaxKeHnid, KOMNOHEHTbI KOTOPbIX AEACTBYOT
nocrefoBartesibHO, He coBMajasa Apyr ¢ Apyrom, a 6e3ycrioBHOe
NoAKpenaeHne NPUCOeLNHAETCA NNLWb K MOCNEAHEMY U3 HUX.

WHorga B KayecTBe YC/MOBHbIX CUTHAN0B UCMOMb3YHOT He ab6-
COMIOTHbIE, & OTHOCUTE/NIbHbIE MPU3HaKM pasgpaxutens. Hanpu-
Mep, W3 ABYX O4HOBPEMEHHO MpeAbAB/sAeMbIX OLHOPOAHbLIX pas-
ApaxuTeneit (NIOCKUX KPYXXKOB) —YCNOBHbIV pedekc Bbipaba-
TbIBAETCA Ha O4WMH U3 HWUX —O6ONbLWWI N0 pasMepy. 3aTeM XWu-
BOTHOMY MpeabsABAAOT Apyrue reomMeTpuyeckme Qurypsl, Hanpu-
Mep, TPeYronbHNKK, TaKXe OT/iMyatoLmecs no pasmepy. M1 B aTom
CNyyae XXMBOTHOE OTBeYaeT TaKoW Xe YC0BHO-peth1eKTOPHOW pe-
aKLUMen Ha curHan.

O6Lpre NpUHLUMMBI YCIOBHBIX pediekcoB

1. YcnoBHble pedrieKCbl HOCAT MPUCNOCO6GUTENbHbIA Xapak-
Tep, 4YTO [fenaeT noBefeHWe Hambonee NAACTUYHbLIM, MOAOrHaH-
HbIM K KOHKPETHbIM YC/IOBUSAM Cpefpbl.

2. BbipabaTbiBaHMWe 100ObIX YCNOBHbLIX pedieKcoB TpebyeT yua-
CTWSA BbICLUMX OTAENI0B FO/I0BHOMO MO3ra.

3. YcnoBHble pedieKcbl MpMo6peTatoTCA U OTMEHSIOTCA B UH-
AVBUAYaNbHOWM XXMU3HW KaXXAON KOHKPETHOW ocobu. B nHamnsnay-
aNbHYHO NamATb 3anuCbIBAlOTCA HE BCAKWME CydvaliHble coBnaje-
HUS YCNOBHOIO pa3apaxutenst n 6e3ycnoBHOW peakuun, a NnLlb
Te cOYeTaHus, KOTOpble BO BPeMEHM OKa3blBalOTCA Hambonee Be-
POATHbIMU. Bce ocTanbHble, CAy4aliHO BO3HMKLUME, CBA3M 3a-
TOPMaXKMBAKOTCA.

4. YCNOBHbIN pethnekc NMeeT CUTHa/bHbIA XapakTep T.e. npej-
LLEeCTBYeT, NpefynpexaaeT nocnefytollee BO3HUKHOBEHUe 6e3yc-
NOBHOTO pecnekca, MOAroTaBAMBas K HeMy OpraHu3m C Momo-
Wb YCNOBHbIX pediiekcoB. XXMBOTHOE MOXET 3apaHee M3bexarb
OMacHOCTU WX MOArOTOBUTHLCH K 3axBaTy [00bluM, BCTpeye C
MOMOBbIM MapTHEPOM W T.A.

Takum 06pa3om, YCNOBHble perieKCbl — 3TO WUHAMBUAYaASb-
HO NpPUOBpPEeTEHHbIE CUCTEMHbIE peakL MM XXUBOTHbIX U Ye/0BeKa,
BO3HMKAlOLLME Ha OCHOBe 06pa30BaHMA B LLEHTPasibHOW HEepPBHOM
CUCTEME BPEMEHHON CBS3U MEXAY CUTHa/IbHbIM padfpaxuTenem
N 6e3yCNoBHO-PeIEKTOPHLIM aKTOM.

191



Knaccngpmkaums ycrnoBHbIX pedieKcoB

1 YCcnoBHble peeKkchbl pa3nnyaroTca no 0Co6eHHOCTAM 6e3
NOBHOTO MNOAKpenseHns. B 3aBUCMMOCTM OT HaMuMa WKW OTCYT-
CTBUSA NOLKPEN/IEHNS YC/IOBHbIe pediieKChl AeNAT Ha NONOXUTENb-
Hble (NOAKpennsemble), Bbi3blBatoLMe COOTBETCTBYIOLLYH peak-
UMK opraHusMa, W oTpuuaTte/ibHble, WA TOPMO3Hble (HENOAK-
pennsemMble), HEKOTOPble M3 KOTOPbIX HE TOMbKO HEe BbI3bIBAKOT
COOTBETCTBYIOLLEN peakuuMu, HO U 0cnabnsatT ee. Pas3nnyaloT Bu-
Ta/lbHble YCNOBHble penekchbl (nuiLeBble, 060POHNUTENbHBIE, pe-
rynaumyM cHa w gp.), 3oocouunanbHble (MOMOBOM, POAUTENbCKUA,
TeppuTopuanbHbIl 1 Ap.) W YCOBHblE pediieKCbl camopasBuTUs
(nccnefoBaTeNnbCKUA, MMUTALUOHHBLIA, UIpoBOA M ap.) WHorga
MMUTALUOHHbIE (MoApaxaTe/bHble) YCNOBHble pediiekchbl, Noj-
KpenneHnem KOTOPbIX CMYXWUT NULIb HabnoLeHWe 3a MoBefeHUEM
APYroin ocobu, BblgenstoT B caMOCToATe/IbHYIO rpynny. Mogkpen-
NEHNEM MOXEeT CNYXWTb Ni0bas fesATeNIbHOCTb OpraHu3ma, KoTo-
PYIO MOXHO pa3fefinTb Ha ABe 60/blUMe TPYyNMbl: ABUraTe/bHbIE U
aBTOHOMHble (BeretaTtuBHble) YC/I0BHble pediekcbl. Ha 6ase gBu-
rate/ibHbIX peakuuii 06pasyeTcs MHOXECTBO MHCTPYMEHTasIbHbIX
YCNOBHbIX peneKcoB, KOTOPble B OAHMX C/lyyYasX MOryT KOHTpPO-
nupoBaTb 6e3yCnoBHbIA pediiekc, B APYrMx —uMeTb 6onee Cnox-
HYl0O (POpPMYy W CMY>XUTb OCHOBOM MPOM3BO/ILHOIO nosefeHns. K
BereTaTVBHbIM YC/IOBHbIM pedieKkcaM OTHOCMTCA KacCUYecKuii
C/TIOHOOTAENNUTENbHbIA YCNOBHBIA pethiekc.

2. BaKHeAWwW MMM npusHakammn Krnaccumkauum sABnsetcs c
OTHOLUEHME BO BPEMEHW AeACTBMA YCMOBHOrO U 6e3yCnoBHOMO
pasgpaxuteneidi. Mo aTOMy NpPU3HaKYy pasnnyatoT:

a) Ha/Ju4Hble YCNOBHble pedieKcbl, obpasytoLeecs npu co-
BNafleHUN BpemMeHu [elCTBMA CUTHana WU NoAKpenneHus;

6) cnefosble YCNOBHble pedieKcbl, Npyv 06pa3oBaHMM KOTO-
PbIX CUTHaN W MNOAKPENnJeHWe OTAeNeHbl OnpefeneHHbIM Bpe-
MEHHbIM WMHTepBasIoM.

Ecnn nogkpenneHne novtu cpasly NPUCOESMHSETCA K CUTHa-
ny, obpasyetca coBnajeHue YCNOBHbIX ped1eKcoB, a ecnm cryc-
TA 5-30 cekyHZ OT Hayana ero AencTBms — BblpabaTbiBaAOTCA
CNefloBble YCNOBHble pediieKCbl. YCNoBHblE penekchbl, Npu Ko-
TOPbIX MNOAKPensieHne MNpUCcoeMHAETCA K CUrHany nocne Aaun-
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TeNbHO-N30/IMPOBAHHOI0 eNCTBUA MOCNEAHEr0, Ha3blBaKTCA 3a-
nasfblBaloLWMMMN YCNOBHbIMK pednekcaMmn. Pa3HOBMAHOCTL che-
[0BbIX YCNOBHbIX pedpieKcOB —3TO YCN0BHble pedieKChbl Ha Bpe-
Ms. Ecnm Kakoi-nnm6o yCcnoBHbIW pedieKec NosBaseTcs yepes on-
pefeneHHble MHTepBasbl BPEMEHW, TO B pesy/bTaTe, KaxAblli pas,
Mo UCTEYEHUWN JAHHOIO MHTEpBana, Kak 6bl camMa no cebe BO3HM-
KaeT peakuus, Bbl3BaHHas paHee AelCTBMEM 6e3yCn0BHOr0 pas-
ApaxuTtens. Takas peakuus nNonyyuna HasBaHWe YCNOBHOMO ped-
neKca Ha YMCToe Bpems.

Cragmun 06pa3oBaHUsl YCOBHbIX pedieKcoB

O6pa3oBaHmMe YCNOBHbIX peth/ieKCOB NPOXOANT ABe CTaaun: re-
Hepanusauuu v cneyunanusaunn. Ha nepsoii ctagum —reHepanu-
3auun —ycnoBHO-pedIeKTOPHOE AeliCTBUE NPUOBPETAET He TONb-
KO NOAKPennsembiii YCNOBHbIA CUMHaA, HO U CXOAHbIA C HUMMU
pasgpaxuTens. Hanpumep, y cobakn BbipabaTbiBaeTCA MULLEBOM
YCNOBHbIN pethnekc Ha curHan B 400 u. lMogxopn >XMBOTHOIO K
KOpPMYLLKe MO0 3TOMYy CUrHany nogkpennseTca nuwein. Ho 6ams-
Kue curHansl, Hanpumep, ToH B 200 Iy nam ToH B 600 Iy
TaKXe BbI3blBAET MOAXOL K KOPMYLUKE, XOTA MU He CONpoBOXAa-
eTca NuLeBbIM NOAKpPenneHneMm. Becbma WMpokuii Habop 61K3-
KX K MOAKPENSseMoOMYy CUTHany pasfpaxuTeneid npuobpetaroT
Ha nepBOM cTaguu BblpabOTKM YCNOBHOroO pedrekca 3HavyeHue
YCNOBHbIX CUrHaMoB. MponcxoanT Kak 6bl NepBmyHas CeHcopHas
reHepanunsaumns, o6o6uieHVe NPU3HAKOB YCNOBHbIX CUIHAMOB.
CTeneHb reHepanusauuuy 3aBUCUT OT MHOTMX PaKTOPOB, W Npexae
BCEro, OT MO3aM4yHOCTW W XapakTepa YC/IOBHOro curHana, 6esyc-
NOBHOIO MOAKPEN/IEHN U UX BPeMeHHOro coyetaHus. buonoru-
YecKoe 3HauyeHue CTeneHeil reHepanu3auuy 4Ype3BblYANHO BeU-
KO, 60 B eCTECTBEHHbIX YC/OBUAX OOUTAHWA NOMOraeT >XUBOT-
HOMY afjanTMpoBaTbLCA CPasy K LUMPOKOMY CNEKTPY CXOAHbIX CUT-
Hanos. W.T1. MMaBnoBs 3Ty cuTyaumo 06pa3oBaHnsa YCNOBHbIX ped-
NEeKCoB O0OBACHAN LUMPOKOW mppagnaumeint Bo3oyaUTebHbIX NPo-
LIeCCOB B Mpefenax aHanmsaTopa, BOCMPUHUMAIOLLErO YC/IOBHbIA
curHan. A.A. YXTOMCKUWIA nonaran, 4yTo Ha nepBoi cTagumn obpa-
30BaHWA YC/IOBHbIA pepieKC NpOTeKaeT MO MeXaHU3mam [OMMU-
HaHTbl, KOorga HenoAkpennsemble MOCTOPOHHUE pasfpaxuTenu
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CNOCOOHbI aKTUBU3UPOBATL NOBELEHME >KUBOTHOrO MO YAOB/MET-
BOPEHUIO JOMUHUpPYIOLEe 6uonormyeckori notpebHocTn. Bropas
CTaAuA 3aKnyaeTca B creLunann3aumm ycrnoBHo-pedieKTopHoOrc
OTBETA /INLLIb Ha NOAKPEeNaseMblil CUrHa, TOrha Kak BCe OCTaslb-
Hble, CXOLHble MO KayeCTBY, pa3fpaXkKuTenn CTaHOBATCA Head-
(heKTUBHbIMW. CKOpPOCTb HACTYMNEeHWs 3TOW CTaguu W CTeneHb
cneymanusaumn, Kak v B npefbigyuleii ¢ase, 3aBUCUT OT BCeX
Tpex (hakToOpOB: CEHCOPHOro U 3hhepeHTHOro 3BeHbLEB YC/IOBHO-
ro pediekca, a TakXKe BPEMEHHbIX COOTHOLUEHWUIA MUX aKTuBaLuu;
cTaguu cneumannsauum ycnoBHOro pedriekca, a TakXe BPEMEH-
HbIX COOTHOLUEHU WX akTuBauuu. CTagms cneumanmsauumn yc-
NOBHOTO pednekca 06bIYHO COBNAAAEeT C Havyanom akTusauum. W.
M. MMaBnoB 3Ty cTaguio 0OBACHAN NpoLeccamMn KOHLLeHTpauum
BO30OY>X[EHUA B aHanM3aTope YC/I0BHOIO CWUrHama, XoTsa 3ta ru-
noTesa He MOATBEPXAEHA COBPEMEHHbIMU Helpodusnonornyec-
KUMW MeTofaMu.

TopMOXKeHMe YCNOBHbIX PeIeKCcoB

Mo N.M. Maenoy, 6anaHc mexay BO30YXAEHWEM N TOPMOXe-
HVEM onpegenseT BHelLHee MPOSABAEHWE NOBEAEHUS XUBOTHbLIX U
yenoBeka. OH fan COBCTBEHHYIO CXeMy Knaccuukauuu BUAOB
TOPMOXEHUS MPU YCNOBHO-PetNeKTOPHON AeATeNbHOCTU: BHELU-
Hee (6e3yCnoBHOE) TOPMOXEeHWE, Noj4 KOTOPbIM MOHUMAKT CPoY-
HOe MnojaBfeHue TeKyluel YyCN0BHO-pedIeEKTOPHON AeATeNIbHOCTM
npyv AeACTBMM MOCTOPOHHUX AN HEee pasfpaXuTenein, a Takxe
ManblX —npy 60/1€3HEHHOM COCTOSIHUU OpraHu3ma. o MexaHus-
MY CBOEro BO3HMKHOBEHWUS 3TOT TUM TOPMOXKEHUS OTHOCAT K BPOXK-
[EHHbIM, KOTOpble OCYLLeCcTBAAOTCA 6narofaps ABMEHUAM OTpU-
uatenbHON UHAYKUMWU. OpPUEHTUPOBOYHLIN pedriekc — Hanbonee
4acTO BCTpeyvaroLineca (pakTop 6e3ycnoBHOro TopMoXxxeHus. OfHa-
KO, TOPMO3HON 3(h(heKT OpMeHTUPOBOYHOIO pediekca npu mno-
BTOPEHWUW TOro XKe CUrHana nocTeneHHo ocnabeBaeT U MOXeT uc-
4e3HyTb MOSIHOCTbIO. B 06Mxoae NOCTOSHHO HabngaeTcs, Kak ue-
NOBEK MpekpalwaeT TeKyllyl AeATeNbHOCTb B pe3ynbTaTe nepe-
KNHOYEHNS BHMMaHUS Ha HOBbIA BHe3anHO MNOABMBLUMICA pas-
ApaxuTeNib. B MOMEHT BO3HUKHOBEHWUSA 3TOr0 pediekca nNposBis-
eTCcA COMPSHKEHHOE TOPMOXEHME KOHKYPUPYHOLLUX pedieKCcoB.
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XOpoLO WM3BECTHO, YTO €CM YBENUYNTb WHTEHCUMBHOCTbL Kakoro
NN60 pasgpakeHus, TO Bbl3bIBAEMbIA UM 3(MEKT yBeNNUYNBAETCS
(3aKoH cunbl). OAHAKO fanbHelLee yCUeHWe pas3apakntens npu-
BeZeT K NageHnto 1am nosIHoOMy MCYe3HOBeHUO athdekTa. B ocHo-
Be 3TOr0 pesy/nbTara NIEXUT He YTOMNeHWe, a 3anpefenbHoe Top-
MOXeHWe, KOTOPOe orpaXKaaeT KMeTKN Mo3ra oT M36bITOYHOro pac-
XO[0BaHWS 3HEPreTUYeCKMX pecypcoB. KpaliHUM cnydaem 3anpe-
[eNIbHOr0 TOPMOXKEHUSA ABMAETCA OLENeHeHWe, BO3HUKaloLlee Yy
XXUBOTHbIX W YesioBEKa MOL BAUSHWUEM CUNbHOMO pasfpaxKeHus.
UenoBek MOXET BMacTb B COCTOSIHWE CTyrnopa — MOJIHON Henof-
BVXKHOCTWU. Takume COCTOAHWA MOFYT BO3HWKHYTb MpU [eicTBMK
CU/TIbHOTO (YM3NYECKOr0 pasfpaXxunTens.

BHyTpeHHee (ycroBHOE) TopmoxeHue. K (hopme BHYTpeHHe-
ro TOPMOXEHUSA YCNOBHO PeIeKTOPHON [eATeNbHOCTU OTHO-
CAT Te C/ly4yaun, KOrfa YCNnoBHbIV pasgpaxutenb nepectaeT Mnoj-
KpennaTbcA 6e3yCNoBHbIM, T.e. MOCTENEHHO TepseT CBOe MYyCKO-
BOE CMIHanbHOE 3HAayeHue; Takoe TOPMOXXEHWe BO3HUKAeT He
CPOYHO, He cpa3y, a pa3BMBAETCA MeAJ/IeHHO, NO 06WWM 3aKo-
HaM pa3BUTUSA YC/IOBHOIO pefieKca U ABNAETCA CTO/b Xe W3-
MeHYMBbIM W AUHaMWU4YHbIM. .M. T1aBnoB Ha3Ban ero ycnos-
HbIM TOPMOXEHMEM, TaK KakK Takoe BblpaboTaHHOe TOpMOXe-
HWe BO3HWMKaeT BHYTPU LEHTpPanbHbIX HEPBHbIX CTPYKTYp ca-
MWUX YC/OBHbIX pedieKcoB, a OTCAa U ero HasBaHWe — «BHYT-
peHHee». V.. [MaBnoB nogpasfenun ycroBHOe TOPMOXEHME Ha
yeTblpe BWAa: yracaTenbHoe, AUPEHEepPEeHLPOBOYHOE, YCNOBHbIN
TOPMO3, TOPMOXEHME 3anasfblBaHus.

Yracate/ibHOe TOPMOXKEHME Pa3BUBAETCA MPU OTCYTCTBUMU NOSA-
KpensieHns YCNOBHOro curHana 6e3ycfioBHbIM. YC/NOBHble ped-
Nnekcbl 061afal0T BPeMEHHbIM XapaKTepoM MMEHHO MOTOMY, 4TO
npyu OTMeHe 6e3yCNnoBHOro MOAKPEnIeHUs COOTBETCTBYHOLLAA
MO3roBas CBfA3b TEpPSET CBOK cuy. Pediekc TOpMO3UTCA MHOTAA
Hafo/Iro, a MHOr4a 1 BOBCE MepecTaeT cyllecTsoBaTtb. [lpencTa-
BUM, 4YTO BWZ ONpPeAeieHHOW MeCTHOCTU MOCTOSHHO co4veTaeTcs
Y )XMBOTHOrO C NOonyyYeHnem nuwin. Ho ecnum 3gecb nuiesble pe-
CYpCbl UCYE3/n, KUBOTHOE CO BPEMEHeM, He Halas nuwu, ne-
pecTaeT noceuliatb paHee 3HAKOMYH MECTHOCTb BCNefCTBUe pas-
BUTUA yracaTte/nbHOro TOPMOXKEHUS.



AvdhepeHyMpoBaHHOE TOPMOXKEHME pa3BMBAETCA HeNoAKpen-
NeHVeM pasfpaxuTeniein, 61UM3KMX NO CBOWCTBAM K Nojkpennse-
MOMY CUTHaJ1y.

Y CNOoBHbIN TOPMO3 BbIfENEH B CAMOCTOSATE/bHBINA BUA TOPMOXKe-
HWA. OH 06pasyeTcs Npu He MOLKPENIeHUN KOMBUHaLUN 13 MoJo-
XXWUTENbHOr0 YCMIOBHOMO CUTHaMa U MHANMHEPEHTHOrO pasgpaxu-
Tend. Hanpumep, y cobaku o6pa3oBaH MWLLEBONM YCNOBHbIA peg-
NeKC Ha 3ByK. Ecnn K aTOMy curHasy NpuUCcOeAVHUTL CBET Namnoy-
KM 1N UX COBMECTHOe [eliCTBME He MOLKPennsATb NuLiei, TO nocne
HECKONbKNX NPUMEHEHWNIA, 3Ta KOMOMHALMS NepecTaeT Bbl3blBaTb
MULLEBYIO pPeakLmnio, XOTH 130/MPOBaHHOE NMPUMEHEHME 3BOHKA MO-
npexHemy 6yfeT BbI3biBaTb 06UIbHOE COHOOTAeNeHMe. o cyLe-
CTBY —A3TO BapuaHT ANQPEepPeHLMPOBaHHOI0 TOPMOXKEHNS.

TecHoe B3avMOZENCTBME Pa3HbIX BUAOB YC/I0BHOIO TOPMOXXe-
HUSA, B OCOGEHHOCTU, YCMIOBHOrO U 6e3yC/I0OBHOr0 TOPMOXXEHUS,
a TaKkKe BO3MOXHOCTb BbIpabOTKM YCNOBHOr0 TOPMOXEHUA Ha
6ase 6e3ycnioBHOro, ABnseTca ybeauTenbHbIM OCHOBaHMEM [ANS
npeanonoxXeHuns ob nx eanHoN Guanonornyeckoi npupoge. Cun-
TaeTcs, YTO TOPMOXEHWe SABMAETCA TaKMM XK€ aKTUBHbIM MpO-
LIecCOM, KaK 1 YCNOBHOe BO36YyxzAeHue. [1o cBoel opraHm3auuu,
3a UCK/NOYEHMEM KOHEYHOro 3BeHa, 06a npouecca nogobHbl. Be-
POATHO, MO3aMKa MOCTCUMHANTUYECKUX MPOLECCOB, MPOUCXOAA-
WKMX Ha KOPKOBOM YPOBHe, OTpaXKaeT MepecTpoiKy (yHKLMO-
Ha/IbHOW aKTUBHOCTM COOTBETCTBYHOLLMX LEHTPa/IbHbIX NPOrpaMm,
3((heKTOpPHOE BblpaXKeHNe KOTOPbIX OCYLLECTBASAETCA Ha COOTBET-
CTBYIOWMNX MOTOHEpOHax U peannsyetcs B POpMe KOHKPETHOM
NMOBeEHYECKON peakumm.

MexaHn3m namsT. OCHOBHbIMW CBOWCTBaMW HEPBHON CUC-
TeMbl ABMATCA ANNTENbHOE XpPaHeHWe UHgopMauum o0 cobbliTu-
fX BHELUHEro mMupa ¥ peakumax opraHu3Ma Ha 3T cobbITuA, a
TaKXXe MCNOJib30BaHME 3TON MHGpoOpMauuM A1s NOCTPOeHUs Te-
KyLLero rnosefeHns. 3TW CBOWCTBa NIernn B OCHOBY (hopMUpoBa-
HUA HEPBHOW WAW HEMponormyeckon namatu. MNamsTb Kak pe-
3ynbTaT 06yYeHNs 3aKNHYaeTCAd B TaKUX U3MEHEHUSX B HEPBHON
CUCTEMe, KOTOpble COXPaHAKTCA B TEYEHWE HEKOTOPOro Bpeme-
HW W CYLLEeCTBEHHO BAMAKOT Ha XapakTep NpoTeKaHus 6yayuimx
pegIEKTOPHbIX peakLunii.
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BONbLWMHCTBO UCCnefoBaTeNeil nonaratoT, YTO B OCHOBE KpaT-
KOBPEMEHHOM MaMATW fieXxaT 371eKTPoPu3NoNornyeckme mexa-
HU3Mbl, CBfA3aHHblE C peBepbepauuein (CNOXHBIM [BVXEHUEM)
MMMybCcaunm No 3aMKHYTOM CUCTeMe HelipOHOB.

CMHONTOCOMAsbHbI YPOBEHb BbI3biBaeT HEMH(POPMALMOH-
Hble VM3MEeHeHUA CTPYKTYPHbIX U (PepMeHTHbIX 6enkoB W nepe-
MeLLeHVe HenpomeLMaToOpoB AAALMECH MUHYTbI U Yacbl —MNpo-
MeXyToUHas NamsThb.

[onroBpemeHHas namaTb ()OPMUPYeTCA Ha OCHOBE CUHTe3a
MaKpoMoneKyn (HYK/MeMHOBbIX KWUCNOT M GeNnKoB) M CBfA3aHa C
aKTMBaLMen reHeTMYecKoro anmnapara.

BONMbLWMHCTBO MccnepoBaTeneil  CKAOHAETCA K NpefcTase-
HUKO O TOM, YTO HENponenTuAbl PerynupyroT namaTb Mocpes-
CTBOM B3aMMOJENCTBUA C MefuaTopamn U YXe yepe3 HUX OKa-
3bIBAKOT B/IMAAHWME Ha MeTabonusM MakKpoMmosiekysn. BeposTHo,
Bce (POpPMbl HeWpONOrnYeckol namaTn obecrneymBaroTCa CUCTe-
MO MEXHEWPOHHbIX B3aUMOAENCTBWIA, y4yacTue e MHGoOpMa-
LUMOHHBIX MONEKY/ MPOABASAETCS NULIb BO BKIKUYEHUN UAN BblK-
NOYEHNN Pa3/IMYHbIX Y4aCTKOB MpeALIecTBYHOLEro reHoma, a
He B CMHTE3e HOBbIX HYKMEOTUAHbIX UM aMUHOKUCAOTHBIX NOC-
neposatenbHocTen (M.MN. AwmapuH 1987).

dPyHKLUMOHAIbHAA CTPYKTypa MOBefeHYeCKOro akTta. Hanbonee
Ba)XXHbIM 3BEHOM B CUCTEME afanTMBHbLIX CBOMCTB OpraHv3Ma u
AVWHAMUKe 3BOJIIOUMOHHBIX Npeobpa3oBaHUin  MNOBeAeHUs SABNA-
eTcs CMOCOOHOCTb K (DOPMUPOBAHMIO M/1aHOB, MpPOrpamMmM MnoBe-
feHus. MNporpaMma NOBefeHYECKOro akTa —3TO MOZeNb TOro,
4TO MPOM30NAET C OpraHn3MomM B OyfyLUem; ee MOXHO paccmar-
puBaTb Kak (hOpMMpOBaHWe NOrMKK, anroputma (PyHKLMOHasb-
HOM CTPYKTYpbl NPeACTOALLEr0 NOBeAEHYECKOro akTa. Takas (hyH-
KUMOHanbHas CTPYKTypa OMMpaeTcs Ha MPOLUbIA YKU3HEHHbIN
ONbIT, 3anMuCaHHbIA B [O/NITOBPEMEHHON NamATU, U akTyanbHOe
HacTosLee, Kyda BXOAWUT He TONbKO M3MEHUYMBAs OKpYyXXaroLyas
cpefa, HO U cam OpraHu3Mm C ero notpebHocTAMuW. B pesynbtate
nnaHupyeTcs Oyaywmnii noBefeHYeCKMn akT, B KOTOPOM oOpra-
HU3M [O/MKEH C TOW WAN UHOW BEPOATHOCTbIO NpeaBuAeTb BO3-
MOXHble U3MEHEHNs B M3MeH4YMBOW cpefe. Jltob6as noseaeHYec-
Kasg nporpamma CTPOMTCA Ha LOMUHWPYIOLLEA MOTMBaLMKU, Npo-
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LUNIEM XU3HEHHOM OrnbiTe (4ONTOBPEMEHHAs NamATb) M OLEHKe
Tekylleld cutyauun. JOMUHMPYOLWas MOTMBaLMA —3TO Mpeood-
nafarollas B KaXAablii MOMEHT BpeMeHM 6uonormyeckas MoTuBa-
LW, B OCHOBE KOTOPOW NEXMUT Haubonee BaKHas MOTPeGHOCTb.
LLINPOKNIA CcNeKTp TrOTOBbIX (PYHKLMOHAMbHbLIX 31€eMEeHTOB, Ha-
BbIKOB, KOTOpble 1160 npefonpesenieHbl reHeTu4eckun, nnbo chop-
MWUPOBaHbl B MHAWMBWUAYaNbHOW XU3HW, T.e. Npuobpenn aBTOMa-
TUYECKNIA XapaKTep, ABAAOTCA (PYHAAMEHTOM AN1A NOCTPOeHUA
C/TIOXHbIX MOBEAEHYECKUX nporpaMm. JomuHMpylowas MoTuBa-
UMa n3BMeKaeT M3 LONTOBPEMEHHOW MaMATW FOTOBble 3/1EMEH-
Tbl, KOTOpPble B OMNpPefenieHHbIX YCNOBUAX MOryT 0Ka3aTbCs A0cC-
TaTOYHbIMW ANS LOCTVXKEHUS npucrnocobuTensHoro sdekra. Te-
namonapuTeanbHas, TenamoKOPTUKalbHAas CUCTEMbl Ha OCHOBE
AOMUHMPYIOLLEA MOTUBALMM YYaCTBYIOT B OpraHu3aLumn nporpam-
Mbl LefieHanpaBfeHHOro AeCTBUSA C YYETOM MPOLLUIOrO XU3HEH-
HOro OMbiTa M HaMYHON OKpYXaloLleid cutyaumm. B pesynbraTe
BblpabaTbiBaeTCA afanTUBHOe MOBeLeHMe OpraHu3Ma B MOCTOSAH-
HO MeHsitoLelica cpege.

dU3M0OrNYECKME OCHOBbI MCUXMKN

UenoBek — NpoAyKT 06LecTBa, U CYLHOCTb €ro noBeAeHMs
[JO/MKHA ObITb MOHATA KakK pe3y/bTaT COYeTaHUs HaKOM/IEHHOTrO
onbiTa MOKOMEHWUIA, 3HAHWUIA, TPagWULMiA, YCBOEHHbIX AaHHbIM WH-
AVBULOM, N €ero JINYHbIX CNOCOBHOCTEN M ocobeHHocTen. C og-
HON CTOPOHbI, CO3HAHWE OCYLLECTBASAET CBOK AeATENIbHOCTb Ha
OCHOBE KOPKOBOW [OMWHaHTbI, C ApPYyroli —OHO caMO CTPeMUTCA
BOCNUTaTb TakMe AOMWHaHTbI, KOTopble Obl COAeNCTBOBaN YC-
MewHoMy npeobpa3oBaHMIO XapaKTepa WM HanpaBNeHHOCTU feit-
cTBUIA. [lOMWHaHTa, KakK HapylLleHWe paBHOBECUA MeXJy LeHT-
paMun, C ee BblPpaXEHHOW 3KCMaHCWEN M HaleneHHOCTbHo, BeAeT
K 06OraweH1o opraHm3ama HOBbIMU BO3MOXHOCTSIMU. Cneuu-
(pmueckn, yenoseyeckas hopma obpalleHUs LeACTBUTENbHOCTM
npeacTaBneHa CO3HaHWEM, T.e. TaKMM 3HaHWEM, KOTOPOe C Mo-
MOLLbIO CNOB, MaTeMaTUYeCKMX CUMBO/IOB, 06Pa30B XyA0XeCTBEH-
HbIX NPON3BEAEHUIA MOXET ObITb JOHECEHA APYTUM NHOAAM U ApY-
MM MOKONMEHMAM B BUAE NaMATHUKOB KynbTypbl. B camocTos-
TENbHYO rpynny SIBNEHUIA BblAeNSOT HeCO3HaBaeMble MCUXMYec-
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KWe fBMIEHWA, Ky[a BXOAWUT BCE TO, YTO MO0 6bIN0 NO3HAHHLIM,
nnbo, npu onpefeneHHbIX YCN0BUAX, MOXET CTaTb OCO3HAHHbLIM.
B M03ry gonyckalT CyLlecTBOBaHWe YyBCTBUTENbHOrO MeXaHu3-
Ma, pearvpyloLlero Ha O4eHb cnabble, HO MCUXONIOTUYECKM BEChb-
Ma 3HauuMmble A48 AAHHOW NIMYHOCTU pasgpaxutenu. Cam 3ToT
MeXaHu3M He ob6ecrneymBaeT OCO3HAHUA 3MOLMOHANBHO 3HAYM-
MOr0 pasgpaxuTens, HO ero akTusauus NPUBOAUT K OGUO3NEKT-
PUYECKUM, BEreTaTMBHbIM W MCUXUYECKUM chBuram. Takoi Mme-
XaHW3M MOMy4YMa Ha3BaHMe MCUXO0rMYecKoi 3awmTbl. [locne
OTKPbITUS B /IEBOM MONYLIAPUN MOTOPHOIO LEHTPa peun n CeH-
COPHOro LeHTpa peyu, 3To nonyliapue ctanm paccMaTpusaTh A0-
MUHVPYIOLLUM B OTHOLUEHWUW peyeBor (YHKLUM U MbILLNEHUS.
Ha ocHoBaHuWW uccnefoBaHWi, NPOBefeHHbIX Haf 601bHbIMU
noabmn, 6bina BblABMHYTA KoHuenuua (P. Cneppu), cornacHo
KOTOpOW NeBoe nonyLuapue crneunannsmpyetca Ha BepbasibHO-CUM-
BO/IMYECKNX (PYHKUMAX, a NpaBoe —Ha NPOCTPaHCTBEHHO-CUH-
TeTuyeckmx. HeoanMHaAKOBOCTb ABUraTe/NbHON aKTUBHOCTU pYK,
HOM, Nl KaXXJ0M MOMOBUHbLI Tena, YNnpaBiseMOil COOTBETCTBY-
oMM MOoNyLlapnueM Mo3ra, Has3blBaeTCsi MOTOPHON acMMMeTpu-
eil. HepaBHO3HAYHOCTb BOCNPUATUA KaXAbIM M3 MONyLlapuin
06bEKTOB, Pacro/ioXeHHbIX CeBa U crnpaea OT CpeAHel MN0CKo-
CTW Tefna, UMeHYeTCs CEHCOPHOWN acummeTpuein. Cneymnanmsauns
nonyLwapuin mo3ra B OTHOLIEHUU pPas3INYHbIX (POPM MNCUXmYec-
KON [eAaTenbHOCTU 0603HAYaeTCcs Kak Ncuxmyeckas acCMMMETPUS.
Tak, 4enoBek C MpesBasVpoOBaHVWEM NIEBONONYLIAPHBIX (PYHKLWI
TArOTEET K TeOpUMW, UMeeT 60NbLUIOI CNOBapHbIA 3anac U akTuB-
HO VMM MONb3yeTcs, eMy MPUCYLLM ABUratefnbHas aKTUBHOCTD,
LlefleyCTpemM/IeHHOCTb, CMOCOBHOCTbL MPOrHO3MpPOBaTh COObLITUSA.
«MpaBononyLwapHbIi» YenoBeK TArTOTEET K KOHKPETHbIM BuAam
[eATeNIbHOCTU, OH Mef/MTeNeH WM Hepa3roBopyvB, HO HafeneH
CNOCOGHOCTLID TOHKO YyBCTBOBaTb W MEPexmBaTb, OH CK/IOHEH
K c03epuaTe/lbHOCTU U BOCMOMUHAHMAM. COBOKYMNHOCTb WHAU-
BUAYa/IbHbIX OCOOEHHOCTEN MCUXUKN U MOBEAEHUA YeNoBeKa CO-
CTaBNseT TWUM BbICLIEN HEPBHOM [eATEeNbHOCTU, UM Temnepa-
MeHT yenoseka. V.M. MaBnoB Bblgenwn fBa Tuna BbICLUEN He-
PBHOW [eATeNnbHOCTU Ye/loBeKa, KOTOpble ceinyac MOryT paccmar-
pMBaTLCA C MO3NULUN MEXNONYLLAPHON aCUMMETPUN: MbIC/TUTE Tb-
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HbIli TN, ¢ npeobnagaHWeM pPeYeBOM CUFHANbHON CUCTEMbI —
NPenMyLLeCTBEHHO 1EBONOMYLIAPHBIA, U XYLOXECTBEHHbIA TuWM,
C npeo6nafaHuem HepBHOW CUTHANbHON CUCTEMbl KOHKPETHbIX
06pa3oB —MpenmyLLeCTBEHHO NPaBONONYLIAPHbIA Yenosek. Mpa-
BOE nonywiapue ObiCTpee, 4YeM JieBoe, 0bpabaTtbiBaeT MHMOpMa-
UMK 3pUTENbHO-MPOCTPAHCTBEHHbIX CTUMY/OB, KOTOpas 3aTem
13 MpaBoOro nonylapua nepejaetcs B fieBoe nonywapue (B Mo-
TOPHbIA LEHTP peyn), rae MPOUCXOAUT OKOHYaTeNbHbIM, BbIC-
LINIA CEMAHTUYECKNIA aHanM3 1 O0CO3HaHWe pasfpakeHus.

dopmMupoBaHMe BbICLLIEN HEPBHOM AesiTeNbHOCTM pebeHKa

®opmMupoBaHMe BbICLIEA HEPBHOW [feATeNbHOCTU pebeHka
TECHO CBfI3aHO C AMHAMWKOMN CO3peBaHWsA accouuaTUBHbLIX KOp-
KOBbIX CTPYKTYp. PebeHOK B 0OLWEHMM C B3POC/bIM YyCBauBaeT
onpefeneHHble 3HaHWA, NpuobpeTaeT HOBble (POPMbl OTHOLLE-
HWA K BHELWHeMy Mupy. WX CTPYKTYpHOW OCHOBOW BbICTYynalT
NOGHbIE U HMWKHETEMeHHble 06/1acT KOpbl, KOTOpble B OHTOre-
Hese YBeMYMBAKOTCA MO nJowasn B 9 pas U y B3poc/noro yeno-
Beka 3aHWMaloT 2/3 BCeli KOpbl. Y CTaHOB/IEHO, YTO B TeyeHwue
MepBOro rofa Xu3Hu pebeHKa KONMYECTBO YCNOBHbIX pedriek-
COB Ha HenocpeACTBEHHbIE pa3fpakuTenn NOCTENEHHO YBeNu-
ymBaeTca. BHauane gopMupytoTCH TONbKO BereTaTMBHbIe YCN0B-
Hble pediekchbl, 3aTeM [BUratefibHble W, HaKOHeL, MOSABMAAOT-
cA peyedBuratenbHble. Hannume nocnefHUX He CBUAETENbCTBYET
elle 0 MOABNEHWM CNOBECHONO MbILW/IEHUA, TaK KakK HeT eLle
OTB/IeYEeHNA 1 0606LLeHMSA NPU NOMOLM CNOB. Y aeTeid 2-X neT-
Hero Bo3pacTa Npy OMO3HaHWW 3HaKOMOTrO C/l0Ba YCWU/IMBaeTCs
B 5-6 neT elle B OOMbLIOK CTENEHN 3aKpenaseTcs CBA3b ABYX
accouMaTBHbIX — HUXHETEMEHHbIX U IOGHLIX 06n1acTei, npe-
MMYLLLECTBEHHO NeBOro nosywapus. HaunmHasa ¢ 6 neTHero Bos-
pacTa, pebeHOK B COCTOSHUM YNpaBffTb CBOMM MOBEAEHUEM Ha
OCHOBE NpeABapuUTeNbHO-CMI0BECHO-000LWEeHHOW MHCTPYKLmMK. K
10-11 neTHeMy BO3pacTy pa3BUTWE KOPbl FOIOBHOIO MO3ra npu-
O6NmKaeTcs K YPOBHIO B3POC/IOr0 YesioBeKa, YTO ABMAETCA Bax-
HeAW MM (HakTopoM (POPMUPOBAHUSA BbICLIMX HEPBHbLIX W MCU-
XUYECKUX (PYHKUNIA pebeHKa.

MblIweHre 1 pedb. MblleHNe —CNOXHENLNIA BUA MO3rO-
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BOW fesTeNIbHOCTU YenoBeKa B NpoLecce NpMcrnocobneHmns K Ho-
BblU YC/IOBUAM U pelleHns HOBbIX >XU3HeHA{>1X 3agay. Mpouec-
Cbl MbILUIEHNA CBOAATCA K 06pa3oBaHMIO 06WMX npepcTaBre-
HUIA 1 NOHATWUIA, a TakKXe yMO3akitoueHnin. Cpefn Teopuid, Nbl-
TaloLWMXCA 00BACHUTL NPUPOSY MblLINEHUsA, Hanbosiee pacnpo-
CTpaHeHbl [Be: OfHa —paccmaTpMBaeT MbllU/IeHNe KaK 6e33Byu-
HYI peyb, KaK BblpaXeHue paboTbl peyeBOro mexaHusma (U
MexaHM3ma nucbMa), a y FyXOHEMOr0 — MexaHu3Ma >XecTu-
Kynauuu; BTOpas —cCuMTaeT MbllUSIeHNe CBOe06pasHbIM, YMUCTO
NCUXUYECKMM MPOLECCOM, JIMLIEHHbIM 06Pa3sHOCTU W He Co-
BNajalWmnm ¢ BHYTPeHHel peybto. [MOAHOTO0 MNOATBEPXAEHUSA
*He Mofy4Ymna HU ofHa u3 aTux Tteopuii. J1.C. BbIrOTCKWIA cYmTa-
eT, UYTO Ha paHHMX 3Tanax pa3BuTUA pebeHka opmupyetcs
WenoTHas peyb. M MMEHHO 3Ta BHYTPEHHSAA peyb CTaHOBMUTCH
OCHOBOW rNyBMHHOrO npouecca, KOTOPblA HA KOHEYHbIX CTafu-
fX NpeBpaLiaeTcs B MbiCNb. Bocnpuatve peun SBNSETCA Bax-
Helillein CTOPOHON (DYHKUMOHMpPOBaHMA Mo3ra 4yenoeka. O6-
paboTKa peyeBOro curHana MpPoXoAWUT MO 3aKOHaM CeHCOPHbIX
cCUCTeM, XO0Ta M o6nagaet cneynpuyecKMMm OCOBEHHOCTAMM,
onpefensieMbIMU CMI0OXHOW MepapXMYecKo CTPYKTYpOiR peuw.
Peyb, Kak CUrHaj, WMeeT [Ba Kfiacca NPU3HaKoB: COOCTBEHHO
(hnsnyeckme npusHakn ((hoHeMbl, CNOrn) U MX HOPMaLMOH-
Hble (NpocofuyecKue) npusHaku, COCTOALLME B WUHTErpmpoBa-
HUW OTAENbHbIX CErMEHTOB B 60/ee KpPynHble eAnHULbI —C0-
Ba, (bpasbl. B ¢m3monornm peyesoin atn GyHKUMN 06HapyXmBa-
0T OCHOBHblE MPU3HAKN OTPaXXeHUs BHYTPeHHero (cyb6bekTus-
HOro) M BHewHero (06bLEKTUBHOr0O) Mupa, W, Npexne BCero,
BKNOYAIOT B Ce6S MexaHW3M BblJefleHUs CYLLeCTBEHHbIX MpU-
3HAKOB BHELUHUX CTUMY/MOB W COOTHOLUEHUS 3TUX MPU3HAKOB,
KOoTopble (hOpMMPYIOT OCHOBY Ansi 0606LeHns. [Jpyroin cocTtas-
HOWM 4aCTbl0 MeXaHM3Ma peyeBOi (hyHKLMK saBnseTca obecneve-
HWe efMHCTBA LefeHanpaBNeHHON fesTelbHOCTU U COXPaHeHue
3aflaun MHTerpauuy 3ambicna, nexawimx B OCHOBE BHYTpPeHHeN
CBEPHYTOI peyun, KoTopas fBnsetca 6a3oi ans peanusaumm pas-
BEepPHYTOW (3KCNpPeccuMBHOM) peun. DYHKUMSA peun BbIMOHAET-
ca npu 06s3aTeNbHOM B3aMMOLEWCTBMU 3TUX ABYX MeXaHu3-
MOB: FTHOCTUYECKOr0 M AMHAMMWUYECKOr0. JTOKabHble MOpaXeHUs
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NeBOro Monyliapus y npaslieli NPUBOAWUT K HapyLUEHWIO peuye-
BO/ ()YHKLUMW B LIENIOM, a He K YaCTUYHOMY BbIMaAEHNIO KaKOii
nn6o oaHoN ee (hopMbl. KNMHMYECKUEe MCCnefoBaHWUs MeXaHUs-
MOB peyenpoAyLMpoBaHMS W PeuyeBOCNPUSTUS YKasblBalOT Ha
CYLLECTBEHHYIO pOfib KaK KOPTUKaNbHbIX (hopmMauuii, npexmie
BCEro NeBOr0 MonyLapus, Tak v NOAKOPKOBLIX 06pa3oBaHuii —
PasNNYHbIX CTPYKTYp MepefHero u npoMeXyTOYHOro Mosra.

CoH, cHoBMAeHUEe

B ocHoBe cHa, Kak yKka3biBaeT V.I1. NaBnoB, NeXXUT TOPMOXKe-
HWe, ero uppaguaums, Kotopas obycnasnmBaeT CHayana COHU-
BOCTb, a 3aTeM FNy60KniA COH. OCOBEHHO YacTO COH BO3HMKAET B
pesynbTate 3anpefenbHOro TOPMOXEHWS, BbI3BaHHOrO HacTOM-
YMBbLIM MPUMEHEHMEM CNabbIX «UHANMDPEPEHTHbLIX» pasgpaxu-
Teneii. TakoBbl YCNOBUSA BO3HUKHOBEHUSA CHA Y NIlOAeA He 3aHs-
TbIX OMpefenieHHbIM MHTEPecyLWwmM 1X 4eloM npu ofHoo6pas-
HbIX W ANUTENbHO [LeNCTBYHOLWNX pasfpaXKeHusax (Wym AoXAas,
3aBblBaHWe BeTpa 3a OKHOM, CTYK Kosfiec noesfa u 1.4.). Hactyn-
NeHWe CHa Yy YenoBeKa ABNAETCA pe3y/bTaTOM MHOMMX YCNO0BUA.
Cpeamn 3TMX YCNoBWiA OCHOBHbIM fBNSeTCA paboTa, U Kak cnej-
CTBME 3TOW paboTbl — yTOM/EHWE, KOTOPOe paccMaTpuBaeTcs B
KayecTBe aBTOMATUYeCKOro Bo36YXaeHus cHa. COH MMeeT oxpa-
HUTENbHO-BOCCTaHOBUTE/IbHOE 3HayeHWe Ana opraHuama. Knet-
KW KOpbl BO BpeMs CHa BOCCTaHaB/IMBatOT CBOW 3HepreTuyeckue
pecypcbl, 4eM n obecneynBaeTcs BO3BpaT pPaboTOCMOCOOHOCTH
KNeTOK Kopbl. ®U3NONOTMYECKas XapaKTepuUCTUKa CHa CAYyXuT
K/IOYOM K TPaKTOBKE CHOBU[EHWI. BO3HUKHOBEHME CHOBUfAe-
HWI CBSI3aHO C Haya/bHOM W KOHEYHOW (hasamMu CHa, Korga Top-
MOXXEHME 0XBaTblBAET BCHO KOPY, M KOrfa HEKOTOpble YYacTKu
KOpbl OXBayeHbl BO30OYxeHneM. B Hauyane cHa BO30Yy>JeHue elle
He ycneBaeT pPacrnpoCTPaHUTbLCA Ha BCKHO KOPY, a B KOHLe CHa
OTAeNlbHble YYaCTKM paHblle ApYrux 0CBO60XAatTcsa OT TOPMO-
XeHusa. B Tom u pyrom cry4dae npouecchbl BO36YXAeHUs pa3pos-
HEHHbIX Y4YaCTKOB KOpbl NepeXxuBarTcs Kak CHoBuaeHus. B ue-
NOM, CHOBUWAEHUS OTpaXakT UMelLuecs Yy IMYHOCTM npobie-
Mbl, @ MaTepuasioMm ABNASETCH KOHKPETHbIM OMbIT, HAKOMIEHHbI
B T€YEHUE XWU3HU. B CHOBUAEHUAX NPOUCXOAAT ABMEHUSA, KOTO-
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pble pasBMBAKOTCA M3 TOTO >XX€ WUCTOYHMKA, YTO U BHYTPEHHUE
nepeXxvBaHnsa B COCTOAHUM 6OAPCTBOBAHMUS.

HapyLueHwve cHa 1 604pcTBOBaHNS. AMEPUKaHCKME YYeHble UC-
cnefoBanu nofent ¢ AKOObl NAOXMM CHOM A/ BbISBNEHUA NpU-
UMH TaKMX NOXHbIX owyLeHnid. OKasanocb, YTO Y HUX WU Ha-
PyLUaeTCA HOYbK HayasibHbliA OTCYET BPEMEHW, WM BO CHe Mpo-
TekaeT aKTUBHasA McUXmyeckas [eATeNbHOCTb, WU, HAKOHeL,
MMEKT MECTO KauyeCTBEHHble, a He KO/MMYECTBEHHble HapyLlue-
HUA cHa. ocneaHee 3aBUCUT OT geduunTa rny60oKoro cHa, Mea-
NEHHOr0 CHa M YacTblX HOYHbIX NPO6YXAeHNn. OCHOBHbIMU NpPK-
YMHaMy 6eCCOHHULbI CUUTAIOT HEeLOCTATOK MbILLEYHON AeaTeflb-
HOCTW, MPEKNOHHbIA BO3PacT U HapyleHUs TpaguuMOHHOIO Cy-
TOYHOrO pWUTMa, BbI3BaHHbIE LMBUNMU3aLMeN. [NaBHYH pofib B
HapyLleHWsAX CHa WrpatoT HEeBPO3bl.

MMNHO3 1 BHyLUEHWEe. TMMHOTMYECKOE COCTOSHME SBSETCS CHO-
NOAOGHLIM COCTOSHMEM C COXPaHEHWEM pEeYeBON CBA3N TUMHO-
TUKa C TMNHOTU3EPOM. Pa3nnyaroT Tpyu cTaguu rmnHosa:

1) COHNMBOCTb, NPU KOTOPOM TUMHOTUK MOXET NPOTUBOCTO-
ATb C/IOBECHOMY BHYLUEHUIO U OTKPbITb [/1a33;

2) T'vnHOTaKcus, WAN NIErKUMIn COH, KOrfja OH He MOXET OT-
KpbITb FNnasa v NOLUYMHAETCA BHYLLEHWIO;

3) cOMHamMbynu3mM, uam rnyooKuii CoH, Korga runHoOTUK Mos-
HOCTbIO MOAYMHEH TUMHOTU3EPY W XapakKTepusyeTcs aMHesuei
(3abbiBaHMEM MpeablayLUmMx co6bITUIA) nocne NpPodyXAeHWS.

FMNHOOGUNBHOCTL, T.e. MOABEPXEHHOCTb TUMHO3Y, CTeneHb
MW BWUL BHYLIaeMOCTM 3aBMCAT OT BO3pacTa, Mona, 340pOBbS,
yCTanocTn, WHTeNNeKTa, T.e. OT MHOTMX WHAMBUAYaNbHbIX Ka-
YeCTB MYHOCTU. py BHYLIEHUN NPOUCXOAUT BTOPXKEHME B CO-
3HaHWe MOCTOPOHHEW maen WM npukasa 6e3 yyactus BOAU W©
BHMMAHUA peuunueHTa, U MHOrA4a Ha MoACO3HaTe/IbHOM YPOB-
He ero MCUXUKW. OTUM MOCMeLHUM BHYLUEHME OT/NMYaeTcs OT
y6exaeHns, KoTopoe PopMUpyeTcs ¢ yvyacTuem cosHaHus. Kpome
BHYLUEHMSA M3BHE CYLLECTBYeT elle CaMOBHYLUeHMe, Mpu KOTo-
POM B CO3HaHWe BHEAPSAETCA He TONbKO OnpefeneHHas MbIC/lb,
HO M 3MOLMOHaNbHOE ee MnepexuBaHue. UMCTOro camoBHYyLLe-
HUA, 6e3 BO3JENCTBUSA Ha IMYHOCTb U3BHE, He OblBaeT, MO3TO-
MYy UCTOYHMKOM MpoLiecca CaMOBHYLUEHUSA Bcerfa sBMseTcs BHY-
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LLeHWe, T.e. BHelWHNe (hakTopbl. MTMNHOTUKY MOXHO BHYLINUTb
APYyrovi ero BO3pacT, pa3/inyHble 3IMOLMOHANIbHbIE COCTOSHUSA,
BO3[eNCTBOBaTb Ha WHTeNNeKTya/bHble, MOpa/bHble U 3TU4Yec-
Kne 4yBCTBa, Ha Cgepy ero BHUMAHWUA, HO HeNb3 U3MEHUTb
NIMYHOCTb YesloBeKa BOMPeKW ero couuanbHbIM U UHAWMBUAY-
aNbHbIM YOeXAeHUsAM.

Buonornyeckas ponb amounin. K npoueccam, OTpaxaroLium
CYObeKTMBHbIEe COCTOAHWSA, HO MOAAANWMMCA O06BLEKTUBHOMY
Hepopun3N0N0rNYecKoMy COCTOSAHUIO CleayeT OTHECTUM MOTMBa-
unm n amounn. O MOTUBALMOHHO-3IMOLMOHANILHON cepe 4eno-
BeKa CyfAT No ero MUMUKe W APYrMM BblpasuTeNbHbIM ABUXe-
HUAM, BereTaTvBHbIM peakunsaM, 31eKTPUYEeCKUM SBIEHUSM B
r0OIOBHOM MO3ry, a TaKXe Mo C/IOBECHOMY OTYETY O CYOBLEeKTUB-
HOM COCTOSIAHUM W COBCTBEHHOMY OTHOLLEHMIO K Hemy. MoTuBa-
LN M 3MOLUMKN TECHO CBfA3aHbl C BO3HWMKHOBEHMEM W YAOBMeET-
BOpeHVeM MOTpebHOCTEeN opraHM3Ma —Heo6X04MMbIM YCTOBUAM
ero XXn3HeaeAaTeNbHOCTU. BaXKHON OCOGEHHOCTbIO 3MOLMIA ABNA-
eTCs KOMMJIEKC TeNecHbIX peakuuid. Y 4enoBeka CyObLEKTUBHbIE
COCTOSIHUA YA0BONLCTBUA  WIN HEYLOBONbCTBUA HAXOAAT BHeL-
Hee BblpaXeHWe B W3MEHEHUAX MO03bl, MOXOAKMW, BbIpaXKEHUA
NNLA, >XXeCTOB, FOMI0COBbLIX peakuMil, 4acToTbl My/nbca, AblXaHUs,
NMOTOOTAENIEHUS, MHOIMX ryMopasibHO-rOpMOHasibHbIX MoKasare-
neid. 1o 3TUM M3MEHEHMAM MOXHO KOCBEHHO CyAWTb O CTeneHu
BOJIHEHWA, WCMbITbIBAEMOr0 YesioBeKoM. [pu 3TOM TpPeHMpPOBKa
NMo3BONSET MOAABNATb WNN aKTUBU3UPOBATb HEKOTOPblE BereTa-
TUBHbIE peakLuu, OTpaxarline 3aMOUMOHANIbHbIE MEPEXUBAHUA.
Hanbonee nofHoO Takas CNocO6HOCTbL MPOSABMAETCA B Urpe aKTe-
poB. MexaHu3M (pOpMUPOBaAHMA 3MOLMOHANIBHOTO COCTOSHUA
n3yyancsd MHOTMMU UCCNeLOoBaTeNAMU, KOTOpble MPULLAN K 3aK-
NIOYEHUIO 06 ee LLeHTpanbHOM MPOUCXOXAEHUN. YUYeHbIMU Oblnn
onucaHbl 3MOLMOreHHble CTPYKTYpbl MO3ra, CBA3aHHbIe C MOJo-
XUTENbHbIMW 1 OTPULLATENIbHBIMU NepeXxunsaHuaMn. BmecTe ¢ Tem,
MOABU/INCL HOBble [aHHble, CBUAETE/IbCTBYIOLLINE O BAUAHUN Me-
puUeprnyecknx CTUMYIOB Ha 3MOLMOHAaNbHYIO ctepy. SmMouno-
HaNbHOe COCTOSfIHWE, ABNAACL OTPAXEHWEeM akTuBauun psaga
cTpyktyp LIHC, B onpefeneHHOR CTeneHW 3aBUCMT OT BUCLE-
pafbHbIX pasgpaxuteneil. bonblwyo ponb B HOPpMUPOBaHUM B3a-
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MMOLENCTBUA MEXAY LEeHTpamy 3MOLMIA U MHEeTPO- U Nponpuo-
LeHTUBHbIMU CUCTEMAMMW WUrpaeT YCNOBHO-pedneKTopHas fes-
TeNIbHOCTb. Hannume B CTPYKTYpe YCNOBHOro pedgiekca npsambix
M 06paTHbIX CBS3el MO3BONMSET MOHATH COMPSXXEHHOCTb MOTOP-
HbIX U CEHCOPHbIX PYHKLUNIA 1 yyacTe nX B POpMUMPOBaHUN 3MO-
LUMOHANIbHbIX peakuuii. dMOLMOHaNIbHbIe COCTOSHMA CTPOSTCA Ha
OCHOBE Ornpefe/nieHHbIX HEeMpPOXUMUYECKUX MexaHu3moB. [lpeg-
nonfaraeTcs, 4YTO NONOXWUTENbHOE 3MOLMOHANbHOE BO36YXAeHMWe
onpegenseTca HopagpeHaMHOM. [loKa3aHo yyacTue B (hOpMUpo-
BaHWM NONIOXMUTENbHOr0 3MOLMOHaNLHOI0 COCTOSHUSA 3HAOrEH-
HbIX onnatoB. Mo MHeHWI0 HEKOTOPbIX McCnefoBaTeseld, cepaTu-
OHMH3pruyeckas M XONUH3IPruyeckas CUCTEMbl OBCNYXUBAKOT
oTpuuaTeNibHble amMoumMmn. Takum 06pa3om, MOXHO npegnonaratb,
4TO B peanu3auny pasMUHbIX 3MOLMOHANIbHLIX COCTOSAAHWIA Yy4a-
CTBYIOT BCE HelipoMeamnaTopHble CUCTEMbl MO3ra.

HeBposbl. Mpu B3aMOAeCTBM Ye/TIOBEKA U XKMBOTHbIX C BHELU-
Hell Cpefoil BO3HMKAKOT CUTYyaL MK, XapaKTepusyroLmecs KOHMINK-
TOM MeXay MOTPeGHOCTAMU M BO3MOXHOCTAMU WX YLOB/ETBOpe-
HUA. OHW BefyT K JOPMUPOBAHMIO COCTOAHUSA HANPSHXXEHNA —3MO-
LUMOHANBbHOTO CTpecca, NpUcnocobuTeslbHOe 3HayeHWe KOTOoporo
NPOSABAAETCA B MOOGUIM3ALMM 3aALLMTHBLIX CWUA, HamnpaBfeHHbIX Ha
npeofoneHne KoH(IMKTa. HeBO3MOXHOCTb €ro paspeLleHuns npu-
BOAWUT K (hOPMMPOBAHUIO A/INTE/ILHOIO 3aCTOS 3MOLMOHA/IbHOTO
BO36Y>XXA€EHUS, MPOSBAAIOLLErOCH B HapyLUeHWSX MOTUBALMOHHO-
3MOLMOHaNbHON chepbl M Pa3IUYHLIX COMATUUECKUX 3ab0/1eBaHu-
AX. OMOLMOHANbHbIA CTPECC MOXET MPUBECTU K PasBUTUIO MLUe-
MUYECKO 60n1e3HM cepaua, runepTeH3mm, 13B006pa3oBaHuto, Anc-
(YHKLMN 3HOOKPUHHON cucTembl. Mpu aTom Habnogatotes rny6o-
Kne n3MeHeHUsi 6GanaHca HelpomeLMaTopoB M HeWponenTuioB B
LLHC. HekoTopble 13 3TUX NPOABIEHNIA MOTYT BbITb NPOMOLENNPO-
BaHbl Ha >KMBOTHbIX. Tak, Y BOXaka cTaja 00e3bsiH, U30/1POBaH-
HOro, HO MMEIOLLEro BO3MOXHOCTb HabnohaTb Mocnefyolne
nepapxuyeckne U3MeHeHWs BO B3aMMOOTHOLUEHWAX paHee Nojuu-
HABLUMXCA eMy XXMBOTHbIX, Pa3BMBAETCA apTepuasibHas rmnepTeH-
314, a B HEKOTOPbIX Cy4asx U MHMAPKT MUOKapaa.

WccnefoBaHne pasnnyHbIX MPOABAEHUA 3MOLUOHANbHOTO
cTpecca 0Kas3asiocb MoJie3HbIM A1 paspaboTkn npobnembl HEBPO-



30B —Tpynmnbl NPEXOAALMNX PYHKLUUOHANbHbLIX 3a601€BaHNI NCU-
XOreHHOW npupofbl. B nuTepaType Bblgensercs Tpu (OpMbl He-
BpO3a: UCTePUYECKUI, HaBA3UMBLIX COCTOSHWUIA WU HeBpacTeHWUS.
BO3HWKHOBEHMe HeBpo3a WM ero opma OnpefensatoTcs B3anMo-
[eACTBMEM MCUXOTPaBMUPYHOLLEA CUTyaLuMnM C UCXOLHbIMU Xa-
PaKTepUCTUKaMN NUYHOCTU. SMOLMOHANIbHbLIE HAaPYLUEHUS 3aHU-
MatoT B CUMMNTOMOKOMIMJ/IEKCE HEBPO30B OAHO W3 BeAyLMX MeCT.
OCHOBHbIMW NpuemaMy BbIpabOTKN 3KCMEepUMEHTaNbHOIo He-
Bpo3a W.I1. MaBnoBbIM 1 €ro COTpyAHNKaMn 6b110 co34aHNe KOH -
(AVKTHOW CcUTyauum npu CTONKHOBEHWUW pa3HOHanpaB/ieHHbIX
MOTWBaLMIA, HanpuMep MNULLEBOA U OGOPOHUTENLHOM, WAN HKe
Heo6X0AUMOCTU pelleHnsa TpyAHoR 3agayun. OH yCTaHOBWU/ 3aBU-
CMMOCTb HEBPOTM3aALUN OT CUNbI, NOABMXKHOCTN U YPaBHOBELUEH-
HOCTW NPOLECCOB BO30YXAeHUA U TOPMOXXeHUs. COBpPEMEHHbIe
nccnefoBaHUa nokasanu, 4To MpPU 3KCMepuMeHTaslbHOM HEBpPO-
3e (DYHKLMOHaNbHble M3MEHEeHUs BO3HMKAlOT, Mpexae BCero, B
NOGHbIX OTAeNnax HOBOW KOpbl, TMMOUYECKUX CTPYKTypax peTu-
KYNspHOW opmauum cpepgHero mosra. lMokasaHO HapylleHue
6anaHca HelipomeanaTopos B LIHC u B KpoBM, B 4acCTHOCTH,
MeXay Katexo/famuHamun u aueTUIXonnHOM. XoTa HeBpO3bl U pac-
cMaTpuBalOT KakK (PYHKLUWOHaNbHble 3a60/1eBaHNs, BbIACHWUNOCH,
4YTO OHW COMPOBOXAAKTCA PasBUTUEM pPeakTUBHLIX U AereHepa-
TUBHBIX MPOLIECCOB B Pa3/INUHbIX OTAENaX MO3ra.

KOHTpO/bHbIE BOMPOCHI

1 OCHOBHble ()YHKUUWN LEeHTpaibHOW HEPBHOW CUCTEMBbI.

2. fBneHne BO36YXAeHUA 1 TopMoxeHuns B LLHC.

3. lMoHATMEe 0 JOMUHaHTe, npoueccax nppagnaunm M KoHLeH-
Tpauuu.

4. CTpoeHne 1 PyHKUMUM CNUHHOIO Mo3ra.

5. ®yHKUMA 3afHEro Mo3ra, peTUKynspHoi hopmauuu.

6. [leATeNnbHOCTb MO3XKeuKa.

7. ®YHKUNA NPOMEXYTOUYHOro mMos3ra.

8. [leaTenbHOCTb rmnoTanaMmyca U NOAKOPKOBLIX Afep.

9. Kopa 60nbLnx nonyLuapuil.

10. 3aKOHOMepPHOCTM 06pa30oBaHNA YCNOBHbIX PE(NEKCOB.

11. MbiwneHne N peyb, COH, TMNMHO3, HEBPO3bI.
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FNABA XIll
PN3INOJTIOTNA CEHCOPHbIX CUCTEM

YXKvBOI opraHn3M NOCTOSAAHHO MOMyYaeT MH(OPMALMIO O COCTOS-
HUN OKPYXXaloLLeli N BHYTPeHHel cpefpl. 3Ty BO3MOXHOCTbL 06ecne-
UMBAIOT CEHCOPHble CUCTEMbI. PasHOO6pasHble pasfpaxuTeny nop-
pa3fenstoTca no gpopme aHeprum (Mo4anbHOCTH), KOTOpas CBOMCTBEH-
Ha KaXXAO0MY U3 HUX. TaK, pasgpaxuTenu LensaTcs Ha MexaHWYeckue,
XMMUYECKUNE, TernsoBble, OCMOTUYECKME, CBETOBbIE, 3MIEKTPUYECKME
M Op. 3TN pasgpaxuTenn nepesatoTcs C MOMOLLLI0 Pas/IMyHbIX (opm
3Hepruun; Hanpumep, cBeT —(OTOHAMKN, XUMUYECKUE pasfpaxuTe-
NN —MONEKYNamy U MOHaMW, TENJIOBbIE C MOMOLLbIO Temnepartypbl,
MeXaHUYecKne —10CpeCTBOM MeXaHUYeCKOM opMbl aHeprumn. Kpome
TOro, BCE Pa3fpaXkuTeNin, He3aBMCMMO OT MX MOAA/ILHOCTM, NOoApas-
[ensloTcs Ha afekBaTHble W HeajekBaTHble. ALEKBATHOCTb pasfpa-
XWUTeNs NposBaseTcsa B TOM, YTO ero Noporosas MUHTEHCUBHOCTb 3Ha-
UMTENBHO HUXKE MO CPaBHEHUIO C HeafleKBaTHbIMU Pa3fpadXUTENIAMMN.
[ns rnas yenoBeka afeKBaTHbIM ABNAETCH WHTEHCUBHOCTb CBETOBO-
ro pasgpaxuTens, HO He MexaHW4ecKoe BO3ZENCTBUE, NpW LeiACTBUK
KOTOPOro MOXHO OLLYTUTb BCMbILIKY OT Pe3Koro ygapa no rnasam.
[JeaTtenbHocTb NH06OW CEHCOPHOM CUCTEMbl HAYMHAETCS C BOCMpPUSA-
TUA peuenTopaMu, HU3NYECKOW N XUMUYECKON IHEPrum, TpaHchop-
MaLun ee B HEPBHbIe MMMNY/bCbI, U Nepefayn 1x B MO3r Yepes Lenb
HEMpPOHOB, 06pasyloLMX psaj YPOBHeN. PeuentopaM MPUHALNEXUT
BadKHeWLWasa posib B NOMYYEHUM OpPraHM3MOM MH(OPMaLUM O BHeLL-
Hell 1 BHYTpeHHel cpefe. pouecc nepefayn CEHCOPHOro Coo6Le-
HUA COMPOBOXJaeTCAd MHOFOKpaTHbIM Mpeobpa3oBaHUEM U
NepekoaMpoBaHMeM M 3aBepLuaeTcs O6LMM aHa/IM30M U CUHTE30M
(ono3HaBaHMeM 06pa3a). IMocne 3Toro NPOMCXoAMT BbIOOP UK pa3pa-
60TKa NporpaMMbl OTBETHOW peakLmmn opraHmsma. bes nHpopmayun,
MOCTynatoLLeil B MO3r, He MOTYT OCYLUECTB/ATLCA MPOCTbIE U CMOX-
Hble peNeKTOPHbIE aKTbl, BMIOTb A0 MCUXUYECKON AeATeNIlbHOCTH
yenoBeka. Bcem CEHCOPHbIM CUCTEMaM MPUCYLLE peLenuus pasny-
HON MOAabHOCTW.

Camy peuenTopbl NPeAcTaBnAOT COO0M KOHe4YHble cneyu-
ann3npoBaHHble 06pa3oBaHWA, NpefHa3HauYeHHble 4S8 TpaHCc-
(hopMaumnm 3Hepruy pasnUyHbIX BULOB pasfpaxuTtenein B cne-
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u,mqomquKyro aKTUBHOCTb HEPBHOW CUCTEMBbI.
CTPYKTYPHOW eAnHMLen 60nblUIMHCTBA peLenTopHbiXx a 0CEa_
TOB fB/IAETCA K/IeTKa, CHabXXeHHas MOABMXKHbIMKU B O™ Kak
MW, U pecHUYKaMU. OTU BOJIOCKU MpeacTaBnAoT ¢°6 o LLme
Obl nepuepunyeckme MOABMXKHbIE aHTEHHbl, A "cTB/
noA06HO YCUNUTENAM -MO0 OTHOLUEHUIO K BOCMNPUHUMA
pasfgpaxuTenam W yyacTBylolwwue B TpaHchopmauunu
Xntena B HepBHyO curHanusayuto. Opyraa ctopoHa A" one»_
HOCTW PeLLenTOPHbIX 3/1IEMEHTOB 3aK/04YaeTca BO B3aul”™ XeHH
CTBUU 3HEPTrnUM BHELLUHEro CTUMyna C NMOBEPXHOCTbIO
KOTOpble MOKPbITbl Mem6paHoi. MMoporun BOCMP gTHbIX
BblCOKOCMeLann3npoBaHHbIMK peLenTtopamu afek”
CTUMY/IOB 4Ype3BblYalHO HU3KWU. [ns BO36GYXAeHUs "
uentopa [ocTtaTOYHO OAHOr0 KBaHTa CBeTa, OBOHAT™ TMOC_
peuenTopbl UHHMOPMUPYIOT OpraHnM3M 0 NOABNEHUM B ™ OBble
(hepe eAMHUYHLIX MOJIEKY/lT MaxyymMx BeLLecTB, BOJO™e N
peuenTopbl abUPUHTA CNOCOOHBLI 0OHAPYXUTb ABUXEHN
MEpPHO Takoe e masoe, Kak gmametp atoma BOAOP°ONTTHOOe
Bclo cOBOKYNMHOCTL peLenTopoB nogpasfenatoT Ha 3*"enToB
LenTopbl, BOCMPUHUMAalOLLIME pasfpaXkeHne BHeWHux 0? BHVT'
N NHTPOPELENTOPbI, CUTHaNN3NpyLWwme o pasgpaxumrene™ A~
peHHel cpeabl. K nepBbiM OTHOCAT Takue BbiCOKOCMneumnat
BaHHble 00pa30BaHUA, KakK peLenTopbl OpraHoB Cnyxa,
0060HAHMA, BKyCa, 0CA3aHMA; KO BTOpbIM — peuenTtop”l
PEHHMX opraHoB. O4HOWN M3 pa3HOBMAHOCTER UHTepopey™o A™n
crnegyeT cumTaTtbh npornpuopeuentopbl (peuentopbl onop”

N

raTeflbHOro annapara). He_
Bce penenTopbl XUBbIX OpraHn3MoB MOXHO pa3buTa

CKONbKO rpynn: mexa_
1 MexaHopeLenTopbl NPUCnocobneHbl K BOCMPUATUIA

HUYECKOW 3Heprum pasgpaxarollero cTuMyna. Y nossc?
MexaHopeLenTopbl NoApas3fenatTcs Ha peuenTopbl Ko/ °
[e4YHO-COCYMCTON CUCTEMbI, BHYTPEHHUX OpPraHoB, onoplctemsl
raTe/lbHOro anmapata W aKyCcTMKO-naTepanbHo ¢*  QQ
MexaHopeLenTopbl NpeacTaBnsa0T nepudepunyveckne ot Qvjmo-
MaTUYEeCKOW, CKeNeTHO-MbILEYHON, CAyxXOoBOA W BeCcT"

HOW CeHCOpHbIX cuctem (puc. XII. 1.).
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B  Bonb, Temnepar ypa MexaHopeyienuus

— — I

Puc. XII. 1 MexaHopeLenTopbl B AULLEHHOR Bonoc (J1) w Bono-
cucToin (B) KOXKe 4enoseka:

| - mMenaHoOUMT; 2 - repMUHATMUBHLINA CNOW; 3 - POroBOI COIA;
4 —anuaepmuc;

5 —B06OAHbIE HEPBHbIE OKOHYaHWA; 6 —COCOYKWN fepMbl; 7 —
noToBas >kenesa;

8 —Tenbue MaunHn; 9 —ancku Mepkena (OKoHYaHUs Pyddu-
HK); 10 —Tenbue MelieHepa;

Il — OKOH4YaHMA BONOCAHOrO (PONNMKYNA.
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2. TepmopeLenTopbl BOCMPUHMMAIOT TemnepaTypHble pasapa-
XeHns. OHU 06beAMHAIOT PeLenTopbl KOXW U BHYTPEHHUX Opra-
HOB, a TaKXe LEeHTpa/bHble TePMOYYBUTE/IbHbIE HEMPOHbLI. Y Mo-
3BOHOYHbIX TEPMOPELLENTOPbl MOAPA3AENatoTCs Ha XO04OBble U
TEN0BbIe; OHN OOHAPYXXMBAKOT TEMNOBbIE W3/yYeHUS KOCBEHHO,
No MX BAWUSHUIO Ha TEMMNEPaTypy KOXW.

3. XemopeLenTopbl YyBCTBUTENbHbI K AEACTBUIO XUMUYECKUX
akToB. VHTepopeuenTopbl (COCYAUCTbIE, TKAHEBbIE) Y4acTBYHOT B
OLleHKe XMMMWYEeCKOro coctaBa BHYTPEHHel cpefbl M CBA3aHbl C
paboToi BMCLIEPaNbHOro aHanuM3artopa.

4. doTopeLenTopbl BOCMPUHMMAIOT CBETOBYHD 3Hepruto. OHK
npeACTaB/IeHbl LUAVAapHLIMKU peuenTopaMu, T.e. MPOU3BOAHbLIMU
KNETKN CO XIYTUKOM, N PabAoOMepHbIMU, Yy KOTOPbIX KIYTUK
OTCYTCTBYET, a COGCTBEHHO (hOTOPELEenTOpHas 4acTb KIETKM
06pazoBaHa COBOKYMHOCTbO MWKPOBWAI.

5. QnekTpopeLenTopbl YyBCTBUTENbHbI K AEACTBUIO 3/71€KTPO-
MarHWTHbIX KonebaHuii. OHM BaXHbl 415 Pbl6 N HEKOTOPbIX XBO-
cTaTbiX aMpuounia.

6. boneBble (HOLMLEHTMNBHbIE) peLenTopbl BOCNPUHMMAKOT 60-
NeBble pasfpaXeHus.

OfHaKo Hapsigy CO cneunanu3mpoBaHHbIMU HEPBHLIMU OKOH-
YaHUAMU 60neBble CTUMY/bI MOTFYT BOCMPUHUMATHLCS TakXe W
APYTMMUW TUMaMK CEHCOPHbIX annapaToB. Kak nokasaHo Bbllle, B
peLenTopax MPOUCXOAWUT npeobpa3oBaHMEe CUFHAIOB B HEPBHbIE
MMNYNbCbl, KOTOPble MO COOTBETCTBYHLIMM CEHCOPHbIM HepBaM
HanpasnstoTca B LUIHC. [1na Hee XapakTepHa nepefjaya CeHcop-
HON MH(OpMaLMKN Yepe3 pAL LEHTPOB, B KaXAOM W3 KOTOPbIX
CYLLECTBYIOT yC/0oBUA Ana nepepaboTKM CUTHAN0B U UX UHTerpa-
UM ¢ SpyruMu tunamm uHgopmauuun. LleHTpanbHble nyTn Obl-
BalOT HECKONbKMX BMAOB. OfHMN OLEHMBAIOT, NaBHbIM 06pa3oM,
(hm3nyeckne napameTpbl CTUMyna W, MPeVMYyLLECTBEHHO, Mepe-
[atoT CUrHaIbl OT peLenTopoB OAHOro Tuna. MoaToMy UX Hasbl-
BalOT CMeynuyYeckMMy CeHCOpHbIMK nyTamu. [pyrue, Bcnea-
CTBME AMBEPreHLMM WX BONOKOH W KOHBEPreHLMW C ApYTrMMM
BXOJaMWN CTaHOBATCA Bce 6onee My/nbTUMOAANbHbIMWU, WUAW He-
cneunduyeckummn. Hecneynmyeckne CTPYKTYpbl MO3ra MMewT
ocob0e 3HayeHWe AN NogepxxaHus o6Lero ypoBHs BO36yAMMOC-
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T MO3roBOro annapata. TpeTbWM —accounaTuBHbIE TanaMoKop-
TUKanbHble NYTW C MX NPOeKLMein B COOTBETCTBYHOLLME 06nacTu
KOpbl 60/1bLUINX MONYLapuii —CBs3aHbl C OLEHKON 6uonoruyec-
KON 3HauMmocTu cTumynoB. CnefoBaTeNbHO, CEHCOpHas (hyHK-
LUWA OCYLLECTB/ISETCH HAa OCHOBE B3aMMOCBA3aHHOW AeATeNbHOC-
M cneynpuyecknx, Hecneungpuyecknx u accoumaTmBHbIX 00-
pa3oBaHWn  Mo3ra, KOTopble ob6ecrneynBatoT (POpMMpOBaHMe Mo-
BeLleHYeCcKoro cratyca BCEro opraHu3ma.

ComaTnyeckasi CEHCOpHasi cucTeMa. Y 4efioBeka B COCOUYKOBOM
CNoe KOXW - [epme Na/lbLeB PyK W HOT, NafoHsX, NOLOLUBaX, ry-
6ax, A3bIKe MOMOBbLIX OpraHax U CoCcKax rpyan BblsiBNEeHbl CBOOGOAHbIE
HepBHble OKOHYaHWA, a Takxe MOPJONOrnveckn AmdgepeHUnpo-
BaHHble 06pa3oBaHus. B Koxe nasbLeB, NafoHeNn U NOAOLIBEHHONA
MOBEPXHOCTW HaxoaaTcs Tenbua MeieHepa. 3TV Tefbla UMEKT KO-
HYCOBUAHYHO (POPMY, C/IOXKHOe BHYTPEHHEee CTPOEHWe WU MOKPbIThI
Kancynoii. B 6onee rny6oKuMx CNosx KOXW, B AepMe W MOLKOXHOW
KfieTyaTke Y OCHOBaHMSI CyXOXWIWIA pacnonaratoTcs Tenbua Mayu-
HU, AMCKU MepKens, KoHLEeBble KoNbbl Kpayse v ap., KOTopble npea-
CTaB/IAtOT COOOM CMIOXHO OpraHM30BaHHbIe annapaTbl, MpeAHasHa-
YeHHble 4N peuenuuii NOKabHbIX W3MEHEHWI AaBfeHns n pacTs-
XeHus. ELE ogHMM BUAOM OKOHYaHWI SBMSIOTCA BOJIOCSAHbIE Me-
LLOYKW, KOTOpble COCTOAT M3 MMIOTHbIX, KOP3UHYaTOro Tuna, pas-
BETB/IEHWIA N TOHKMX HEPBHbIX BOMIOKOH MeXAy KneTKamu BOKpYr
BOIOCAHOIrO honnukyna. Kaxgaplil BONOC WMHHEPBUPYETCA HECKO/b-
KUMW BONIOKHamW. B CBOKO ouyepefib, OLHO M TOXE BOIOKHO MOXET
MHHepBMPOBaTb 60/bLIOE KONMYECTBO BOOC. TakMM 06pa3oM, 30HbI
WHHepBaLun OTAeNbHbIX BO/IOKOH LLIMPOKO NEepPeKpbIBatoT Apyr Apyra.
B Tonwe aepmbl 3a/10)KeHbl opraHbl PydhduHm 1 Tenbua MayunHu. Mo
COBPEMEHHbIM MpeAcTaBeHNaM 60/bLUMHCTBY Cheuuanu3vpoBaH-
HbIX KOHLEBbIX 006pa3oBaHuii NpucyLLe NpeanoyTUTeNbHAs YyBCTBU-
TeNbHOCTb K OMpefeNieHHbIM BUAaM CTUMYNALMK, Torga Kak cBo60s-
Hble HEPBHbIE OKOHYaHUSA ABMAKOTCA MOMMMOLIbHBLIMUA peLienTopa-
MW. DTV NOCNeHWe OTBEYalOT Ha HOUMLEHTVBHbIE N TEMMNePaTypHble
CTUMY/Ibl, @ TaKXKe Ha MeXaHU4YecKoe pasfpakeHue.

HoLuweHTrBHaA YyBCTBUTENIbHOCTL (60n1eBas). B opraHusme ye-
noseka 60/b BO3HWKAET NMpWU AeNCTBUM CaMbIX pa3HOO6pasHbIX
pasgpaxuTenei.
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MPUUYNHOWA BO3HMKHOBEHMSA 6OM CUMTAKOT HapylleHue Me-
TabonusMa Knetkn v usmeHeHme pH cpegpl. 3T npoLeccbl Mo-
ryT BO3HMKaTb MO0 MPU TOKCUYECKOM BAUAHUMW HA AblXaTefb-
Hble (DepMeHTbl, 60 NPU MPAMbIX MEXaHWYECKUX U TepMuyec-
KX BO3LENCTBUAX NGO NPWU NOBPEXAEHUN KNETOYHbIX MembpaH
B NOAXOAALLMX K KNeTKaM Kanunnspax.

TemnepaTypHas 4yBCTBUTENIbHOCTb. TeMnepaTypHble peLenTo-
pbl 06bEAMHAIOT PELEenTopbl KOXWM U BHYTPEHHUX OpPraHoB, a Tak-
e LeHTpa/bHble TEPMOYYBCTBUTE/IbHbIE HEMPOHbI, HaxoAsuiune-
CA BO BCeM Tenie opraHusma. Tenno v Xonof BOCNPUHUMAKOTCA B
KOXe pasHbIMW TepMopeLenTopamun, KOTopble Ha3blBalOT COOTBET-
CTBEHHO Ten0BbIMA 1 XO0M0A0BbIMU. B 3KCneprMeHTax Ha M/IeKo-
NUTAIOLWMX ObII0 MOKAa3aHO, YTO TEM/IoBble PeLenTopbl «MOYaT»
npumepHo npu +37°C. Bblwe 3TON TOUYKN MX aKTUBHOCTb GbICTPO
pacTet, B 0b6nactm +43 °C HabnogaeTcs MakCUMyM aKTUBHOCTM,
nocsne 4ero oHa cHoBa pe3ko nagaet. Huxe 37°C, npumMepHOo npo-
NOpLMOHANbHO MajeHUIo TeMnepaTypbl, HauYMHatOT YCUIUBATLCA
OTBETbI XON0A0BbIX PeLenTopoB. Hwke onpefeneHHOro ypoBHA KX
aKTUBHOCTb YMeHbLuaeTca 1 npu +12°C nagaet 40 Hyns.

MexaHopenenTopHasi YyBCTBUTENIbHOCTb. TUMWUYHbIE MEXaHO-
peuenTopbl, Kak MpasBwufio, MHKancynMpoBaHHble. bonblias yactb
N3 HUX PacrnonoXeHa B KOXEe MOBEePXHOCTHO, 6113 coefuHeHUs
[epMbl C 3NUAEPMUCOM, MO3TOMY MX Ha3blBalOT MOBEPXHOCTHbI-
MW KOHLIEBbIMW OpraHamu. 3TW peLenTopbl CreLuanm3npoBaHbl
Ha YYBCTBUTENIbHOCTM K pa3HbIM CBOWCTBAM TaKTW/bHbIX CTUMY-
NnoB. MexaHWyecKuidi CTUMYN, AeWCTBYIOWNIA Ha Tenbue MaynHw,
TpaHCMOPMUPYeTCA 3N1eMeHTaMy Karncy/bl, NOCne Yero sta MoAu-
(muMpoBaHHaA MexaHW4Yeckas cuna geopmupyet mMemopaHy He-
PBHOr0 OKOH4YaHWA. MembpaHa 1nn nanbleBuiHble OTPOCTKN He-
PBHOTO OKOHYaHUA ABMAKTCA MECTOM Npeobpa3oBaHUs MeXaHu-
4eckoW feopmaunn B 3NEKTPUYECKYHD 3HEPTU0 PeLenTOpHOro
noteHumana. Tenbue MaunHy —asHblid, 6bICTPO afanTUPYOLWMIACA
peuenTop. Ero peuenTopHbIli NoTeHUWan nagaeT 4o Hyns npumMep-
HO 4yepe3 6 M/c nocne cTumynauuun. Takum obpasom, Tenble MMa-
YMHW CMNeunanm3npoBaHo AN CUTHANN3aLMM 0 BbICTPbLIX U3MEHe-
HUAX NPUKOCHOBEHUA —LaBneHns. MakcumanbHas YyBCTBUTESb-
HOCTb 3TOro opraHa Ha BMOPALMOHHbLIA CTUMY/ NIEXUT B Npegenax
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200-300 'y, WMHgopmaumsa OT peuenTopoB KOXW nepeaaeTca B ro-
NOBHO MO3r ABYMS MYTAMWU: CMIMHOTaNaMUYeCKUM U NIEMHUCKO-
BbIM. JIeMHUCKOBasi cuctema 06n1agaeT onpeaeneHHon n3brparenb-
HOCTbIO W MOJ&/IbHOW CMeunpUYHOCTbI0 MO OTHOLLEHUIO K pas-
JMYHBIM CEHCOPHbLIM MOTOKaM. Y 4efioBeKa M NPUMATOB KOXHas
CEHCOpHas CMCTeMa 3aHMMaeT B KOpe MOCTLEHTPasbHYH U3BUAU-
Hy (nona 3, 2, 1). AKCOHbl HEMPOHOB 3aAHel rpynnbl Tanamyca
MPOeLMpyoTCa FNaBHbIM 06pa3oM BO BTOPYH COMAaTOCEHCOPHYHO
30HY KOpbl, KoTOopas 6/M3KO NPUMbIKAeT K CNyXOBOW 30He, U
3[leCb HepefKOo HabnaaeTcs MepekpbiTMe COMaTMUYECKUX Monel
CNYXOBbIMW MPOEKUMUAMU. ITa 061aCTb COAEPXXUT TOUHOE N AeTalb-
HOe MpeAcTaBUTENbCTBO MOBEPXHOCTU Tefa, Kak W nepeas coma-
TUYecKas 30Ha, C TeM pasnnymemM, 4TO MPOeKLUN 060MX NONOBUH
Tena BO BTOPOV COMAaTMYeCKOW 30HE MOSIHOCTbIO MEePEKPbIBAKTCA.

CKeneTHO- MbILIeYHas CEHCOpHasi cucTeMa
CKeneTHO-MbILLIEYHbIV annapaT ABNSeTCA UCNOMHUTENIbHON Cu-
CTEMOM, a ero peuenTopbl —MNPONPUOLENTOPbI — UrPaKT 0co60
BaXKHYIO PONb Cpeay ApYrux YyBCTBMTE/bHbIX 06pa3oBaHuii. Mpo-
NPUOLENTOPamMmn Ha3blBalOT MexXaHOpeLuenTopbl, Mnocblakwwue B
LLHC nHhopmauunio o nonoxeHun eopmaunm 1 cCMeLLeHnsAX pas-
NINYHBIX YacTel Tena. VIX yHKLUMOHMPOBaHMe obecrneynBaeT KOop-
OUHALMIO BCEX MOABMXHBIX OPraHoOB M TKaHEn >XMBOTHOIO B CO-
CTOSIHAW NOKOA W BO Bpems NH0ObIX ABUraTeNbHbIX aKTOB. Y N03BO-
HOYHBIX XXMBOTHbIX U YesloBEKA CYLLECTBYIOT TO/IbKO BHYTPEHHUE
NPOMNpPMOLENTOpPbl, NOKANN30BaHHbIE B MbILLILAX, CYXOXWUNNAX, CY-
XOXWNbHbIX Bnaranuiiax, MeXKOCTHbIX MeM6paHax, (acuusx,
TKaHAX CyCTaBOB U T.A4. 3[4eCb MOXXHO O6HapyXWTb peLenTopHble
06pa3oBaHuA, BCTpevarollnecs U B Apyrux 4actax tena (csobos-
Hble HepBHble OKOHYaHWA, WHKaMNCyIMpoBaHHble pPeLenTopbl, Ta-
Kne Kak Tenbua PyduHu, Tenbua MNaynHu), a TakKxke u creyua-
NN3MPOBaHHbIE CEHCOPHbIE MPUBOPbI, HECYLLME UH(OPMALMIO TOSb-
KO K [aHHbIM TKaHeBbIM 06pa3oBaHUAM. TakMMu ABAAKOTCA Mbl-
LeYyHble BepeTeHa M CyXOXWU/bHble 06pa3oBaHus [onbmpku. Mbl-
LLUeYHble BepeTeHa obecneumBatoT LIHC cBegeHUsSMU O COCTOSHUMU
MbILIL, UX (PaKTUYECKON AAUHE U CKOPOCTU eé n3ameHeHus. Cne-
[0BaTeNbHO, OfHA M3 OCHOBHbIX 3afay, BbINOMHAEMbIX 3(epeH-
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THbIMW HepBaMM, 3aKIHO4aeTC B HACTPOMKe YYBCTBUTENbHOCTM
N3MepuTeNbHbLIX NPUOOPOB (BepeTeH), YTOObLI OHM MOr/M paboTaTtb
Mpu camoi pasfIMYHON AJINHE MbILLLbI.

Cyx0oXu/bHble opraHbl Fonbmkn. 3T OpraHbl pacnonararoT-
CA B 30HE COELMHEHUS MbILEYHbIX BOIOKOH C CYXOXWAneM, noc-
nefoBaTeNlbHO MO OTHOLUEHWIO K MbILIEYHbIM BOSOKHaM. Cyxo-
XWUMbHbIE OpraHbl MPeAcTaBAAT COO0N CTPYKTYPY BbITAHYTON
BepeTeHo00pa3HOW UAN LWAUHAPUYECKON (DOPMbI, ANMHA KOTO-
PO y YenoBeka MOXET AoCTUratb 1MM. B 0TiMume OT MblLeYHbIX
BEpeTeH, KOTOpble MpPW COKpaleHUW MblWL, paccnabnawTcs, a
yacToTa UMNYyNbCaLUM B HUX CHUXAETCH, CYXOXWU/IbHble pelern-
TOpbl, HA0b0POT, CNabo pearvpyroT Ha PacTSKEHWE MbIlLbl, HO
BO36YXXJalOTCsA Mpy ee CoKpaweHUn. NIHTEHCMBHOCTb UX UMMY/Ib-
cauMm NpUMEpPHO NPOMNOpUMOHaTbHA CUNe COKPAaLLEHUS MbILU-
Lbl, YTO MO3BO/ISAET pacCcMaTpPUBaTb CYXOXW/IbHbIE PELEeNTOPbl Kak
MCTOYHUK MH(OpMaLMK 0 cune, pa3BMBaeMoil Mbiwwein. K cyxo-
XUbHOMY OpraHy 4acTto MPUMbIKAKOT Apyrue peuenTtopHble 06-
pa3oBaHWA, HanpuMmep KOHLeBble opraHbl PydduHn, Tenbua
MayumHKM, a TakKe CBOOOAHbIE HEpPBHble OKOHYAHUSA TOHKUX He-
MUENNHN3NPOBAaHHbIX BONOKOH. 3Ta 06UbHAA UHGpopmaLma oco-
O6eHHO xapakTepHa [NA CyCTaBOB, UYTO YKa3blBaeT Ha yvacTue
MbILLIEYHbIX PeLenTopoB B KMHecTe3un. VIHpopmauuns oT MblLL
M CYCTaBOB NOCTYyMaeT B CAWHHOW MO3r, rAe OHa YaCTUYHO nepe-
K/t0YaeTCA Ha MOTOHEWPOHBI, & YaCTUYHO HanpaBAseTca no BOC-
XO4AWMUM MyTAM B BbICLUME OTAe/bl FONOBHOr0 Mosra. Comato-
CEeHCOpHas WH(opMauna npoeLmpyeTcs B OCHOBHOM B COMaTo-
CEHCOPHOI KOpe M 4acTUYHO B ABUraTenbHON (NpedpoHTasb-
HOI) 061acTn Kopbl.

paBMTaLMOHHAsA CEHCOpHas cucTema. PeuenTopbl y BCex Mo-
3BOHOYHbIX XXWUBOTHbIX pacnonaratoTcsa B nabupuHTe. J1abupuHT
npegcTaBnseT cob0il KOCTHOe 06pa3oBaHue, BHYTPU KOTOPOro pac-
MOMOXeH fepenoHYaTblii 1abUpPUHT.

MpoCTPaHCTBO MeXAY KOCTHbIM W MepenoHYaTbiM NabupuH-
TOM 3aMO/IHEHO XMAKOCTbIO —MepuanmMgoii. MI3HyTpyu nepenoH-
4aTblil aBUPUHT TakKXe 3arosIHEH XWUAKOCTbIO — 3HAONUMAOMN.
NaBUPUHT NO3BOHOYHbIX COCTOUT U3 HECKONbKNX OTAENI0B U Npef-
CTaBfleH Tpemsa .NMONYKPY>XHbIMW KaHanaMu, YTPUKYNyCOM, Cak-
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Ky/lyCOM U NlareHoi. Y BbICLUMX MO3BOHOYHbIX MOABAAETCA eLlé
OAVWH OTAen —YynuTKa, KoTopas npeicTaBnseT co60l BbIPOCT Cak-
Kynyca, rge pacnonaraetca 230 KOpTMeB OpraH. QKCMNepuMeH-
Ta/lbHble UCCMef0BaHUA NOKa3anun, YTO BEPXHAA 4acTb NabupuH-
Ta —MNONYKPYXXHble KaHanbl U YTPUKYNYC C UX CEHCOPHbIMU 3ne-
MEHTaMW — BbINO/IHAET B OCHOBHOM rpaBUTALMNOHHbIE (PYHK-
LMK, & HWXKHAS YacTb —CaKKynyc, YNUTKa U nareHa —cnyxosble
(yHKUMUW. T103TOMY BEPXHIOKH 4YacTb NabupuHTa 0ObIYHO Bblfe-
NAKT WU KayecTBe NpefABepus, WUauM BeCTUOYNAPHOro annaparta,
NPOTUBOMNOCTAB/AA €ro OpraHy cnyxa —Yy/nuTke. B ocHoBe opra-
HU3aUMW peLenTopHbIX CTPYKTYpP NnabupuHTa nexar BTOPUYHO
YyBCTBYIOLLME BO/IOCKOBbIE KNETKW, KOTOPble ABMAKTCA peLen-
TUPYIOLWMUMWN 3/IEMEHTaMU, CBA3AHHBIMU 4Yepe3 CUHancbl ¢ af-
(hepeHTHbIMN N 3PPEPEHTHBIMU HEPBHLIMU BOSIOKHaMu. W3 pe-
LenTOPHbIX K/IETOK BbICLIMX MO3BOHOYHBLIX BbICTYNAaKT MYy4YKU
BOJIOCKOB, 6/1arofjaps Ha/IMuni0 KOTOPbIX OHWU W MOSYYUIN CBOE
Ha3BaHue. Boocku 6biBatoT ABYX BUAOB. O4HU U3 HUX, TOHKME U
MHOTFOYUC/IEHHbIE, 3aMO/HEHHbIE LMTOMNIA3MON U 3aK/HOYEHHbIe
B TPeXC/oviHyt0 MembpaHy, HasblBalOTCcs cTepeouunamu. lMonsp-
HO MO OTHOLUEHUIO K HUM pacnosaraetcsd 6onee A/IMHHAA HacToO-
Allas pecHMYKa, cofepxauias 9 nap MUKpPOTPyboUeK U HasbiBae-
mMas KuHouwunuein. CmelleHVe BOMIOCKOB B CTOPOHY KMHOLUAWUW
BbI3blBaeT BO30YXAatoWmnii 3(PeKT, B NPOTUBOMONOXKHOM Ha-
npaBneHNn —TOPMO3HONW. B 0TONMTOBBIX YacTsAX 1abupuHTa, T.€. B
YTPUKYNyCe, CakKyfnyce W fareHe, KneTku cobpaHbl B rpynmnbl —
MaHy/bl, MPUYeM HepeLKO OAHO OTAefieHVe NlabupuHTa MOXeT
MMeTb HECKO/IbKO MaHyNl. B (yHKLMOHANbHOM OTHOLUEHUN Ma-
Hyna yTpuKynyca BOCNPUHUMAET MOJIOXKEeHWe opraHusma no orT-
HOLUEHUIO K rpaBUTaLMOHHOMY MO0, T.e. CMYXWUT PeLenTopoMm
rpaButaumMm. MaHyna cakkynyca fiBNSieTCA BCMOMOrate/bHOW Mo
OTHOLUEHWIO K YTPUKYNYyCy W, KpPOME TOro, XOpOLWO pearupyet
Ha BMbpaumto. KpucTbl amnyn Tpex MOMYKPY>XXHbIX  KaHanos,,
pacrosioXeHHbIX B TPex B3aMMHO MepneHANKYNAPHbIX MI0CKO-
CTSIX, BOCMPUHUMAIOT Yr/N0Bble YCKOPeHUs. B MaHynax oTonuTo-
BbIX OPraHOB OpPMEHTaLMA KWHOLMNIA TakoBa, YTO NMpU CMeLle-
HUW OTO/IMTOBBLIN MeMbpaHbl YacTb KPUCT BO36YXAaeTcs, Apyrue
3aTopMaxuBatoTcA. B yTpUKynsapHON MmaHyne, T.e. B OCHOBHOM
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peLenTope rpasMTaunm MO3BOHOYHbLIX, PELENTOPHbIE KMETKM CO
CXOLHOW nonapu3auunein cobuparoTca B rpynnbl, KOTOpble B CO-
BOKYMHOCTM 06pa3ytoT YeTbIpexnnaHoBYt0 Mo3auKy. Kaxzgoi ua-
CTV 3TON MO3auKW, WU KBajpaHTa, MOXET COOTBETCTBOBATb OM-
pefeneHHaa rpynna Mbllil, NPUHUMAKLWKUX YY4acCTKe B YCTaHOB-
Ke Tena, Perynumpyrowmnx QyHKLUM YTPUKYIAPHOA MaHyfbl.

Y yenoBeka YyBCTBUTE/IbHOCTb BECTUOYNAPHON CUCTEMbI OYEHb
BbiCOKa. OTO/IMTOBLIN annapaT Mo3B0AsSeT BOCNPUHUMATb TNHEN-
Hble YCKOPEeHUs, paBHble BCero 2 cm/c2 Mopor pasnuums Hakno-
Ha rofioBbl B CTOPOHY COCTaBNse€T OKO/M0 1° Bneped W Hasal —
1,5-2°. KpucTbl NONYKPY>KHbIX KaHanoB MO3BOMAKOT Ye/I0BeKy 3a-
MeyaTb yckopeHus B 2-3 cm/c2 (puc. XI11.2.).

Puc. X11.2. Bonockosble KNeTKKW ABYX TUMNOB U NabUPUHTE Mile-
KonuTawwmx: 1 —addepeHTHOe HEPBHOE OKOHYaHMe, 2 —adde-
PeHTHOe HepBHOe OKOHYaHWe, 3 —BoJfIockoBad KneTka Tuna ll; 4
— K/HOUMNnSA; 5 —cTepeoumnmsa; 6 —BOOCKOBas KneTka Tuna |;
7 —onopHas KneTkKa; 8 —yawa afdepeHTHOro HePBHOro OKOHYa-
HWUA; 9 —CcuHaNTUYecKas MosocKa.
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CnyxoBass ceHcopHasi cucTema. Cnyx npefcTaBnsieT coboii
(PYHKLMIO OpraHM3Ma, KOTopas HepaspbiBHO CBA3aHa MO CBOEMY
MPONCXOXAEHNIO CO 3BYKOM. Kak (pr3nyeckoe fBfeHME, 3BYK eCTb
KonebaTenbHble ABVKEHUS YacTuL, Ynpyron cpefbl, pacnpocTtpa-
HAIOLLMECA B BUAE BOSH B rasax, XXWAKOCTAX W TBepAbIX Tenax. B
aKyCTUKe BCe KonebaHus MoApasfensloTcs Ha TPWU KaTeropuu:

1) [03BYKOBble KONebaHusi, uUnum MHMPasByku, C YactoTamu
MeHbLe 20 Tu;

2) 3BYKO3ble KofebaHusA, UM COBCTBEHHO 3BYKM, C 4acTo-
Tamy o1 20 go 20000 Iy (20Kl u);

3) cBepx3BYKOBble KofebaHus, U ynbTpasByKu, C 4acto-
Tamun Bbiwe 20 Ky,

YKa3aHHOe nojpasfeneHve KonebaTeflbHbIX MPOLECCOB CBfA-
3aHO TONbKO C (YM3MONIOrMYECKUMUN OCOBEHHOCTAMU YenoBeyec-
KOro opraHa cfiyxa, BOCMPUHUMAIOLWEro KosiebaHns NMeHHO 3BY-
KOBbIX YacTeil.

CKOpOCTb pacnpocTpaHeHus 3ByKa 3aBUCUT OT YNpyrux
CBOWCTB Cpefbl, HanpuMep, CKOPOCTb 3BYyKa B BO3LyXe MpWu TeM-
nepatype 18°C paBHa npumepHo 340 m/c., a B MOPCKOW BOAe
npu 0°C — 1550 m/c. Takum 06pa3om, B BOAe aKyCTUYECKOe CO-
npoTuBNeHNe ropasfo 60nblle, YeM B BO34YXE, WU CKOPOCTb 3BY-
Ka TakXXe 3HauMTe/IbHO BblLLE.

WNHTEHCMBHOCTb MM cuna 3ByKa MpefcTaBnseT coboi aHep-
rMK, NepeHoOCUMYH0 3BYKOBOM BOMHONM Yepe3 efuHWLY MaoLaan
B efVHULY BpemMeHW. MWHUMaNbHOE AaBfieHWe 3BYyKa, KOTOpoe
CNOCO6HO BOCMPMHMMATbL YesloBEYeCKoe YxXo, coctasnseT 2x105
H/m2 Mpwn pasroBope ypoBeHb 3ByKa coctasnseT 0,1 H/mM2 3ByK
BblpaXaeTcs B feumbenax —norapupPmMuyeckmx eguHuLLax, KoTto-
pble 4enalT BO3MOXHbIM CpaBHEHWE [ABYX YPOBHel 3BYKOBOIO
faBneHns 6e3 3HaHUS abCOMOTHBLIX 3HAYEHUI KaX[0ro M3 HUX.
M3meHeHne mHTeHcuBHocTM B 10, 100, 1000, 10000 pas co-
cTaBnget cooTBeTcTBeHHO 10, 20, 30, 40 ab.

Y 4YenoBeka M MO3BOHOYHBIX XXMBOTHbIX PeLEnLUns 3BYKOBbIX
KonebaHWin ocyLlecTBNseTCA CreunanbHbIMU  CTPYKTYpaMu, pac-
MOMOXEHHbIMU  BO BHYTPEHHEM YyXe, Uan nabupuHte. OfHaKo BOC-
npuATUe Cnyxa Yy YenoBeka NMPOMCXOAMT MPU NOMOLLM YLLIHOW pako-
BMHbI 1 HapPY)XXHOrO C/yxXoBOro npoxofa. Mo cBoeli hopme Hapyx-
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HOE YXO HeCKONbKO HanoMWHaeT BOPOHKY C YCNOXHEHHOMN BHYT-
PEHHel NOBEPXHOCTbIO YLLUHOW PaKOBWMHbI 3a CHET pPasBUTUA CUCTe-
Mbl JOMONHUTENIbHbLIX KNarnaHOB W YBe/MYeHMs ee pasmepoB. Bo-
POHKOOGpa3Has hopma Hapy>KHOro yxa o6ecneynBaeT CBOMCTBA Ha-
NPaBneHHOCTU —Y/y4lleHHOe BOCMPUATUE, 3BYKOB, UAYLLIMX C On-
pefieNIeHHOro Hanpa.ieHWs, MO0 CPaBHEHWIO CO 3BYKaMu, WAyLiu-
MW OT Apyrux HanpaBieHuil. CpefjHee yX0 BrepBble NpeacTaBnser
3BYKOMepesaloLLyt0 CUCTEMY, BK/IOYAsA MOJIOTOYEK, HAKOBa/IbHIO U
CTPEMEYKO, CBSA3aHHble, C OAHOW CTOPOHbLI, C 6apabaHHOW nepe-
MOHKOW, a C ApYron —cC OBa/lbHbIM OKHOM BHYTpPeHHero yxa. lo-
NOCTb CPefHero yxa, 3anofiHeHa BO34yXOM. CryXOBble KOCTOYKWU
BbINOMHAT ABOVHYIO ponb. VX nepBas (yHKUMA COCTOUT B TOM,
4TO OHW 06pasyT CUCTEMY PblYaroB, C MOMOLLbIO KOTOPbIX Y/yy-
LIaeTca nepefadva 3Heprum KonebaHWin M3 BO3LYLUHON cpefbl Chy-
X0BOro npoxofa K nepenvmge BHYTPEHHero yxa. bnarogaps tomy,
4TO MNOWAAb OCHOBaHWA CTPEMeYKa, YKPENJeHHOro B OBa/lbHOM
OKHe YNUTKW, 3HauMTeNIbHO MeHblle nnowaan 6apabaHHOW nepe-
MOHKW, a Takke 6narofaps cneuuasibHOMY CNocoby CousieHeHus
KOCTOYEK, [eiCTBYIOLMX Hanofobue pblyaros, [aB/lieHUe Ha MeM-
OpaHe OBa/lbHOrO OKHa OKa3blBaeTCA NpumMepHo B 20 pa3 6onbLue,
yem Ha H6apabaHHON MepernoHKe. ITOT MeXaHU3M yBeNYeHUs LaB-
NeHUs ABNAETCA Ype3BblYaNHO LenecoobpasHbIM MPUCOCO6/1eHN-
eM, HanpaBneHHbIM Ha obecrieveHve 3hMeKTUBHONM Nepesayun aky-
CTMYECKOIN 3Hepruv 13 BO3AYLLUHON Cpefbl B XWAKY. BTopas hyH-
KUMA 3aKN4aeTcs B CMOCOOHOCTU CUCTEMbl KOCTOYEK W3MEHSATb
XapakTep ABUXEHUS [aBfeHWs, NPUOIMKAKOLLErocs K BelnyYnMHam
nopsgka 120 gb (Hag MoOporom CAbILWMMOCTK), MO3TOMY Yef0BeK
HaYMHaeT oLWyLlaTh MoKanbiBaHWe B ywax. [pn Takux UHTEHCUB-
HOCTSAX CTUMYyNa CyLeCTBEHHO MEHSEeTCA XapaKTep ABVIKEHWUS KOoc-
TOYEK, UTO PEe3KO CHUXKaeT KOIP(UMLUEHT cpefHero yxa. B cpesHem
yXe eCTb TaKXe CrewluanbHbIi MexaHu3M, NpefoXpPaHAaIoLWmMin cny-
XOBOW peLenTopHbIA annapaT OT ANUTE/NbHbIX 3BYKOBbIX Neperpy-
30K. B 3aTOM cnyvae pedieKTOpHble COKpalleHUs TUMMaHabHOM
MbILLbI ¥ MbILIL, CTPEMEYKA MPUBOAAT K YMEHbLUEHNIO aMNANTYy-
Abl KonebaHua 6apabaHHON MepenoHKM, KOCTOYEK CpefHero yxa
N, COOTBETCTBEHHO, K YMEHbLUEHWIO 3BYKOBOrO [JaBfieHUA, ne-
pefaBaemMoro YniuTke.
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BHypeHHee yxo (ynuTka) MpeacTaBnsieT co60i CnmpanbHO 3ak-
PYYEHHbIA KOCTHbI KaHan, NpUNOAHATLIA B 061acTW BepLWnHbL. Y
yenoBeka ynuTKa MmeeT 2,5 BUTKA. BHYTpU KOCTHOW Kancy/bl fge
MeMbpaHbl (6asnnspHas M peicHepoBa) pasaenstoT YAUTKY Ha Tpu
NeCTHWUbI: TUMMaHa/IbHY0, CPefHIOK (YNMTOYHBIA KaHan) U Bec-
TMOYNApPHY0. TUMNaHanbHas U BECTUOYNAPHAA NeCTHULbI 3anof-
HeHbl NepenumMMoii, cpefHas - aHgonumgon. Ha 6asunspHoii Mem-
OpaHe pacnofiaraeTcs KOPTWMEB OpraH, KOTOPbIA BKIOYaeT ABa Tuna
PeLenToOpPHbIX KETOK: OAWMH PAL BHYTPEHHUX W TpU-YeTbipe paga
Hapy>XHbIX BO/IOCKOBbIX KneTok (puc. XI1.3.). Takoe nogpasgeneHve
OCHOBAHO Ha MX OTHOLLUEHWUM K KOPTUEBY TyHHeN0. Kaxaas peuen-
TOpHas KfeTKa yBeHuYaHa Myykom cTepeouunuin. Ctepeouunum npu-
KPennsTCa K HUXKHEA NOBEPXHOCTU TUHKTOPUAbHOW MeMO6paHbI.
BonocaHble KNeTKM NOApasfensatoTcs Ha K/ETKU CTON6bl, KIETKM
XeH3eHa, Knayguca v [Jevitepca. basunsapHas membpaHa He oAuHa-
KOBa MO LUMPUHE: Y YenioBeKa BOIN3N 0BAIbHOrO OKHA eé LnpuHa
cocTtasnset 0,04 MM, a 3aTem, MO HanpasNeHWUO K BepLUUHE YNUT-
KW, NOCTEeNeHHO pacLunpsaeTca n jocturaeT B KoHue 0,5 mm. Cnepo-
BaTe/IbHO, 6asunspHas MembpaHa paclumpsieTcs Tam, rge yamTka
Cy>XuBaetcs. B 6a3unsapHoin yacT KopTreBa opraHa pacrosnarakTcs
peLenTopHble KNeTKW, BOCMPUHMMAaroLMe 60/ee BbICOKWME 4acTo-
Tbl, & B aneKa/lbHON 4acTu (Ha BepLUMHE YNUTKM) —K/IEeTKU, BOC-
NPUHUMAIOLLME TOIbKO HU3KWE 4acToTbl.

Takoi NpoCTPaHCTBEHHBIV CNOCO6 aHa/M3a YacToTbl NONYYUN Ha-
3BaHMe npuHumna mecta. OfHAaKO NpefcTaB/leHWs O MexaHu3Me, Ha
KOTOPOM OCHOBaH Takol Crnocob KoAMpoBaHWs 3a Noc/efHue CTo /et
npeTepnen CyLleCTBEHHbIE M3MeHeHUs. CorfacHo Teopun Geryuei
BO/IHbI, NPeLIoXKeHHOW Bekelun, Bblno YCTaHOB/EHO, YTO 6a3nnsap-
Hafd MembpaHa >XecTuye BCEro y OCHOBAHWSA YIUTKM, T.e. e OHa YiKe.
Mo HanpaBNeHWIO K BEPLUMHE ee XECTKOCTb MOCTEMNEHHO YMEHbLLIAeT-
cA. Mpun KonebaHWsX MembpaHbl BOMHbI «BeryT OT ee OCHOBaHUS K
BepLUMHe. ['pafiMeHT XecTKOCTU MeMOpaHbl 3acTaBNAeT BOJHbI [BU-
ratbCA OT OB&/1bHOr0 OKHA, HO WMHOrJa M B 0OPaTHOM HanpasNeHWUW.
Bbicoko4acTOTHble KONebaHUs NPOABUrakdTCAa No 6UNONAPHON MeM6-
paHe NULLIb HA KOPOTKOE PacCTOfHWE, a ANMHHbIE HU3KOYACTOTHbIe
BOJIHbI PACcNpPOCTPaHAOTCA A0BO/LHO AasieKo. [epBas, camas XecTKas
yacTb 6a3nNISAPHOIN MeMOpaHbl CYXXWUT BbICOKOYACTOTHbIM (IUIbTPOM.
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Puc. X11.3. KopTwes opraH: 1 —cnupasibHblii raHr/Wwid; 2 —BHYT-
PeHHMe YyBCTBUTE/NbHbIE KNeTKN; 3 —TeKTopuaibHas MeMbpaHa,;
4 —Hapy>KHble YyBCTBUTE/bHbIE KNEeTKW; 5 —OmnopHble KNeTKN; 6
— 6asunsapHasa MembpaHa; 7 —HepBHble BOMOKHA.

Takum 06pa3oM, 3Heprus KOPOTKOBONIHOBbLIX KonebaHWi pac-
ceunBaeTCH, LUYHTUPYeTCH, TaKk KakK KofiebaHWA 3aTyxaloT Hejasne-
KO OT OCHOBaHWA, TOrAa Kak A/IMHHbIe BO/HbI MPOXOAAT BEChb MyTb
[0 BePLUMHbI. 3aKNHUUTENbHBIA 3Tan, AeATe/lbHOCTU YIUTKU Xa-
paKTepu3yeTca BO3HUKHOBEHWEM WUMMY/bCaLMW. B BOMIOKHAX Cy-
XOBOr0 HepBa, VHHEPBUPYHOLINX peLenTopHble BONOCKOBbIE KIET-
K. XapakTep 3TOW MHHepBaLWK AOBOJIbHO CNoXeH. 95% ceHcop-
HbIX C/YXOBbIX BO/IOKOH CBfi3aHbl TOMIbKO C BHYTPEHHUMWU BOJOC-
KOBbIMW KNeTKamu, KOTOPble COCTaBAIOT Y M/IEKONUTAOLLMX OKO/IO0
20% ee BONOCKOBbIX KneTok (y yenoseka mx scero 3500).

Hanpotue, 605ee MHOrOYMUC/IEHHbIE HApPYXHble BOIOCKOBbIE
KneTkn (y yenoseka mx 6onee 200) cBA3aHbl C MHOMOYMUC/IEHHBIMM
CEHCOPHbIMW BOMIOKHaMKW. [lonaratoT, YTO OCHOBHOM MOTOK CAYXO-
BbIX OTBETOB WAET Yepe3 BHYTPEHHWE BOOCKOBbIE K/ETKMW, MPUYEM
Hapy>Hble K/EeTKW BHOCAT OMpefesieHHbI BKNaf B CBOWCTBA CWUT-
HanoB. Cxema BOCXOLALLUMX CNYyXOBbIX MyTel y yenoBeka MpescTas-
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NeHa NATbI0O OCHOBHBLIMU YPOBHSIMW MEPEK/THOUEHMST BOCXOAALLMX
CNyXOBbIX BOMIOKOH: KOX/leapHble sipa, BepXHEONMBapHbIA KOMI-
NeKc, 3afiHNe XONMbl, MeAnanbHOe KONeH4YaToe Teno U CnyxoBast
30Ha Kopbl 60/bLUMX NoMyLlapuii. KpoMe Toro, No xogy CryxoBOro
NyT PacnonoXeHo 60MbLIOE KOAMYECTBO HebGOMbLUMX SfiAep, B KO-
TOPbIX OCYLLECTBNSETCA YaCTUYHOE MEepPeKNHYeHNe BOCXOAALLMX CTy-
XOBbIX BO/IOKOH. TakMM 06pa3oM, napasnsefibHo pa3BUTUIO U COBEp-
LUEHCTBOBAHMIO MepUpepMUYeckoro NpMeMHUKa Clyxa BO3HMKatOT
CMeunanm3nMpoBaHHble LIEHTPbI, 06ecreynBatoLLe NepektoyeHme
CNYXOBbIX Pa3ApPaXUTeNeil Ha ABUraTe/lbHbIE LIEHTPbI.

XeMOopeLenToOpHbIE CEHCOPHble CUCTEMBI

XUMWYECKYHO YYBCTBUTENbHOCTL MOXXHO pa3fenutb Ha Tpu oc-
HOBHblE KaTeropuu: 0OLLYH XMMWYECKYH 4YyBCTBUTENIbHOCTb, BKYC
1 060HAHME. XeMmopeLenTopbl, 06najatolime 0YeHb BbICOKON YyB-
CTBUTENbHOCTBLIO U CNELMBUYHOCTbIO, CMOCO6HbIE K BO3BYXKAEHMIO
MpU KOHTaKTe AaXe C HeCKO/MIbKUMMK MOJeKynamn BeLLecTsa, AB-
nAeTcs AWUCTAHTHbIMW, UM OBOHATENbHBIMW XeMOpeLLenTopamu,
peLenTopbl CPeAHein 4YyBCTBUTENILHOCTW, BO30YXAaeMble OTHOCU-
TENbHO Ma/ibIMW KONMYECTBaMU PacTBOPUMbIX BELLECTB, Ha3blBa-
HOTCA KOHTaKTHbIMWU WX BKYCOBbIMW XemopeLienTopamu. HakoHel,
eCTb Ma/loyyBCTBUTENbHbIE U Masnocneunuyeckne peLenTopHble
OKOHYaHug, pasfpaxeHne KOTOPbIX BbI3blBAET 3aLUTHbIE peakuuu,
T.e. peLenTopbl 06LLEr0 XMMUYECKOTO YyBCTBa. BadkHYHO posib XeMo-
PEeLenTopbl UrpatT B XU3HW YeNoBeKa, MPeacTaBnas emy XXU3HeH-
HO BaXXHYI0 MH(OPMaLMI0 O KauyecTBe OKPYXXatoLlel cpefbl, MULm
N HaMYMM nNUTaTenbHbIX BellecTB. OOOHATE/IbHbIE CTUMY bl MOTYT
onpegenieHHbIM 06pa3oM BAUATL Ha 3MOLMOHANbHOE COCTOSHME
yesioBeka ¥ MOAMMULMPOBATL €ro NoBeAeHUe.

Bryc. BKycoBas 4yBCTBMTE/IbHOCTb MO3BOHOYHbIX XWBOTHbIX
M YenioBeKa BbIMOMHAET (PYHKLMIO KOHTaKTHOW Xemopeuenuum u
CNY>XUT ANs opuveHTauuyu Ha 61UM3KOM pacCTOAHUU U OLEHKW Be-
LLecTB, NonajaroLwmx B pPOTOBYK MONOCTL. Becosble peuenTopsbl
NOKaNM30BaHbl rnasHbIM 06pa3oM B NOJSIOCTU pPTa U B paMKe po-
TOBOro oTBepcTnsA. OHWU BXOAAT B COCTaB CheLManvu3npoBaHHbIX
XemMopeLenTOpPHbIX CTPYKTYP —BKYCOBbIX iykosuy, (puc. XI11.4.).



Puc. XII.4. Pacnono>keHne BKYCOBbIX peLienTOopoB Ha A3blke (A),
CTPOEHNe BKYCOBbIX COCOYKOB (B) M ynbTpacTpyKTypa BKYCOBOWA
noukn (B); a —rpmMboBMAHbIA cOCOYeK, 6 — NUCTOBUAHBIA, B -
>KenobosuaHbIA, V, IX —yepenHo-Mo3roBble HepBbl, COOTBETCTBEH-
HO: 1 —BKycoBasl SIMKa; 2 —MWKPOBWA/ISIPHbIA annapaT; 3 - MUr-
MeHTHaa rpaHyna; 4 —MUTOXOHAPUA; 5 - OMnopHas KneTka; 6 -
peLenTOpHan KneTka; 7 - HepBHble OKOHYaHWA; 8 — HasasbHas
MemMbpaHa; 9 —o6asanbHas KneTkKa.

BKycoBble NIyKOBULbI OPUEHTUPOBaHbI MeprneHanKyNspHO Cro-
AM 3NUTENUA Tak, YTO anuKabHbIA OTAEN KaXAOon NyKOBUUbl OT-
KpbIBaeTCs Hapy>Xy; T.e. COOOLLAeTCA C OKpyXXatowei cpegoin. ba-
3a/lbHas 4acTb NIYKOBULLbI TPAHWUYUT C COEAMHUTENIbHOWN TKaHbH,
OTAENeHHOW 6a3anbHON MembpaHoi. B cocTaB BKYCOBOI /TyKOBULbI
BXOAUT HECKONbKO TUMOB K/ETOK: PeLenTopHble, BTOPUYHO YyB-
CTBYIOLLME K/IETKMN, OMOPHbIe, 6a3anbHble M NepurMHanibHble. Kax-
[as NyKoBMLA BKIOYAET HECKO/IbKO AeCATKOB K/eTOK. Peuentop-
Hble -K/IeTKN UMEKT MHOTOUYUC/IEHHbIE CUHANTUYECKNE KOHTaKTbl C
OKOHYaHUAMMK athPepeHTHbIX U 3P(PETEHTHbIX HEPBHbIX BO/IOKOH.
BKyCOBble TYKOBULbI, pacrofioXeHHble B POTOBOV NOIOCTH, B [NIOTKE
 HEGHOM opraHe, MHHepBuMpYytoTes IX 1 X napoi YepenHo-Mo3ro-
BbIX HEPBOB. Y MJ/IEKONUTAOLLMX BKYCOBble /IYKOBULbI, 338 peAKUM
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MCKNIOYEHMEM, pacnoNOXeHbl Ha BKYCOBbIX COCOYKax. Pasnuuatot
TPW BMAa BKYCOBbIX COCOYKOB: FpUOOBUMAHbIE, XXENOOOBUAHbIE W
nucToBuAHbIe. Mpy 13yyeHUn BOCMPUATUA Pa3IMYHBIX XUMUYECKMX
BELLECTB M MULLM Y YeoBeKa C MOMOLLbI0 NCUXO(UNYECKNX METO-
[0B OblNO BbIAB/IEHO YeTbipe OCHOBHbIX OLLYLIEHWA: CNajKoe, Kuc-
Noe, COMIeHOE, ropbkoe. B ecTeCTBEHHbIX YCNI0BMAX NPU NPUEME NULLM
CNmM3ncTas 060/104Ka POTOBOI NONOCTY NOLBEPraeTCcs AeNCTBUIO CIOXK-
HbIX CTMMY/IOB, BKIHOYAIOLWMX HECKO/IbKO MOAAaNIbHOCTEN, TaK Kak
B 3NUTENIMN KPOMEe XeMOpPELIENTOPOB CYLLECTBYET OO/bLLIOE YUCMO
MexaHO- 1 TepMopeLLenTopoB. M03TOMY BKYCOBOE OLLYyLLeHWe ABNA-
eTcAd MyNbTUMOAaIbHbIM. PaKTOpPOM, BO MHOIOM OMpesenstoLum
KUCNbIA BKYC, CNy>aT MOHbl H+ OCTa/ibHble BKYCOBblE OLLYLUEHMS
06bIYHO HEBO3MOXHO MNpeACcKasaTb UCXOA4A U3 XUMUYECKOW CTPYK-
Typbl BewecTB. OYEBMAHO, YTO CTUMY/bI, AEACTBYHOLME B 0ObIY-
HbIX YC/TIOBUAX, BKNHOYAIOT HECKONbKO KayecTB, NO3ITOMY 60/bLINH-
CTBO OLLYLIEHWIA CMeLlaHHble. 15 pasHbIX BKYCOBbIX KayecTB Mo-
pOrn OLWYLeHWUIA MOTYT passimyaTbCes.

BelecTBa € ropbKUM BKYCOM 0GHapYy>KUBaKOTCA NpY OYeHb HU3-
KX KOHLeHTpauuax. oporn obHapyXeHus CnagkKoro u KWcioro
NPUMEPHO OAMHAKOBOIO NopsAKa. VIHTEHCMBHOCTb BKYCOBOTO OLLY-
LLEeHNA 3aBUCUT OT KOHLeHTpaumun Bellecta. OnpefeneHHoe 3Ha-
yeHne A1 WMHTEHCUBHOCTW OLLYLLEHUS VMMEHT TakXe NPOLOHKU-
TeNbHOCTb eliCTBMSA 1 TeMMepaTypa CTUMYMPYIOLLEro pacteopa. Mpu
NPOAO/MKNTENILHOM [eACTBMM BKYCOBOIO PasfpaXkuTens HacTynaet
afanTtaums, T.e. CHUXKEHNE MHTEHCUBHOCTY OLyLleHns. PasHble 06-
NacT A3blka YefioBeKa BapbMPYKOT MO YYBCTBUTENbHOCTU K YeTbl-
peM OCHOBHbIM KayecTBaM. KOHUMK fi3blka OCOGEHHO 4yBCTBUTE-
NeH K CNafKvM BeLlecTBaM, CPefHMe 4acTu KpaeB —K KMUC/bIM.
"opbKUMe BeLlecTBa CU/ibHee BCEro AeiCTBYIOT Ha peuentopbl 6/1u3
KOpH# A3blka. 03TOMy NOBpeXxaeHne A3bIKOrI0TOYHOro HepBa Mno-
HIXXaeT CnocobHOCTb K 06HapYXXeHUI0 ropeyn, a 6nokaga nposese-
HWUA B IMLEBOM HepBe MOAaBNSeT OCTa/lbHbIE TWUMbl OLLYLLEHWA.

O60HsIHMe. [JucTaHTHasA XeMopeLenums Y NO3BOHOUYHbIX 1 Ye-
noBeka npeactaBfieHa 0OOHATENIbHOW YYBCTBUTENbHOCTLIO, CAy-
Xalen ong opueHTauuy U MeXBUAOBON KOMMYHMKaLUK, a Tak-
e CUTHaNN3UPYIOLLEN O HaMunyM BMONOTUYECKM 3HAYMMbIX XU-
MWYECKNX CUTHANoB B OKpyXatouiein cpege (puc. XI11.5.).
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Puc. XI1.5. YnbTpacTpyKTypHas opraHusaums 000HSTeNIbHOro
ANVUTENMA MNeKoNUTAaWmx: 1 — 6asasibHas KNeTKa; 2 —LUeHT-
panbHbI OTPOCTOK OBOHSATENbHOM KNeTKW;, 3 —peuenTopHas
KNeTKa; 4 —onopHas KneTka.

Mepudepnyeckmnii oTgen 06OHATENbHON CUCTEMbl MO3BOHOY-
HbIX NpeAcTaBfieH 060HATENbHOW BbICTUIKOW, PacronoXeHHON B
nonocT Hoca. OBGOHATENbHbLIA 3NUTENNIA NMO3BOHOYHbLIX WMEEeT
TonwuHy ot 30 go 200 mKM. OH COCTOUT W3 K/ETOK TPex TUMOB:
PeLenToOpHbIX, OMOPHbIX W 6a3anbHbIX, anukanbHble MOBEPXHO-
CTU OMOPHbIX K/ETOK He MMelT PecHWYEeK U CHabXeHbl TONbKO
Mukposunnamu. OBGOHATENbHbIE peuenTopbl Yy 60/bLIMHCTBA
MO3BOHOYHbLIX ABNAKTCA MEPBUYHO-UYYBCTBYHOLWUMU, UMEKOLU-
MW peLenTopHble KNeTKM XFYTUKOBOro Tumna.
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MepBMYHbIE MpoLeccbl Xemopeuenuuu, No-BUAMMOMY, OCY-
LWEeCTBNAOTCA Ha MemMbpaHe >XryTWMKOB, T.K. paspyLleHWe nocne-
AHUX UCKIOYaeT XeMOpeLenToOpHYH (YHKLMIO, KOTopas BOCCTa-
HaB/IMBAETCA N0 Mepe WX pereHepauun. 15 0060HATENbHbIX peLen-
TOPOB MO3BOHOYHbIX XapaKTepHbl Peakuun Ha Lenblil CrekTp pas-
APaXuTeneid, HO NpW 3TOM OfHW BeLLecTBa BbI3bIBatOT MaKCUMaib-
HYI0 peakuuto, apyrme —cnabblii 0TBET, a TPeTbM —TOPMOXKEHNE.
OO6oHATeNbHbIE YKOBULbI NPeACTaBNAT c0O0i 06pa3oBaHUs OK-
pyrno unm oBanbHOW (hopMbl. Kak npaBuno, y MO3BOHOYHbIX
NMeroTCH [Be CUMMETPUYHO PAacrofioKeHHble 0O0HATENbHbIE NY-
KOBULbl. BHYTpU KaXAo0i U3 HUX pacrnonaratoTcs NOAOCTb UM Xe-
nypoyek. KnetoyHoe cTpoeHMe 0BOHATENbHbIX NYKOBUL, BCEX MO-
3BOHOYHbIX B 0OLIEM CXO4HO. Pa3nnyaloT LIeCTb C/IOEB K/ETOK,
PacroOXeHHbIX KOHLEHTPUYECKN. Y MIEKOMUTAIOLWMX BONOKHA
HENnoCpeLCTBEHHO U3 060HATENbHON NYKOBMLbLI MAYT B HECKO/b-
KO 06pa3oBaHWUii KOHEYHOr0 Mo3ra: 06OHATeNbHbIN Oyropok, mne-
pefjHee 06OHATE/IbHOE A4PO, MPenupUMOOPMHYIO 1 Npeamuraansp-
HYI0 KOpy, a TaKXe Mefua/ibHble W KOPTUKa/bHble fApa MUHAA-
NeBUAHOrO Kommnnekca. Ha3saHue 06/71aCTM MO3ra, TaK e, Kak u
obpa3oBaHusA, nonyvarolime 0OOHATENIbHYK MH(OpMaLMo Yepes
HECKO/IbKO CUHANTUYECKMX NepekoYeHnid (rnnnokamnonupudgop-
MHas Kopa W Ap.), OCYWeCTBASKT MHTerpauuio anb(akTopHOi
apthepeHTaumm c adepeHTaumein apyrux MofanbHOCTeid, B pe-
3ynbTaTte Yero POPMUPYIOTCH CNOXKHbIE MOBeLeHYeCKNe aKTbl, KOH-
TPONMpyeMble NMMMBUYECKOW cucTeMoli mosra. CoBpeMeHHbIe npea-
CTaB/IeHNA O MexaHu3Max Xemopeuenuuu 6a3mpytoTcs Ha TOM,
4YTO B OCHOBE MEPBUYHBLIX NPOLECCOB NEXMT abcopbLms Monekyn
afleKBaTHbIX pasfpaxuTeneil Ha XeMOpeL,enToOpHO MemMbpaHe KIeT-
KW, KoTopas 001afaeT akTUBHbIMW PeLenTUBHLIMW LeHTpaMu uin
yyacTKamu, COCTOALMMKU U3 creunduryecknx 6enkos u crnocoo6-
HbIMW BCTYNaTb B CBA3W C aKTUBHbIMW FPYNMMPOBKAMU MONEKY,
aToMamu UM noHaMmu pasgpaxutens. NMoBepxXHOCTb XeMOopeLenTo-
pOB, KaK NpaBWu/io, NOKpbITa CN0EM C/KU3KU, KOTopas fABNseTcs
CTPYKTYPUPOBaHHbIM MaTpUKCOM, KOHTPONPYOLLMM AOCTYNHOCTb
PeLenTUBHON MOBEPXHOCTW ANS MOMEKYN pasfpaxuTtens U cro-
COOHbIM U3MEHATb YCN0BUA peLenuun. Teopns 060HATENIbHOW pe-
LenuMn npegnonaraet, YTO Hayva/lbHbIM 3BEHOM 3TOro npouecca
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MOryT 6bITb [iBa BMAA B3aMMOJENCTBUIA: KOHTAKTHbIA NepeHoc 3a-
psga npy coyfapeHun MOJEKYN 3anaxoBOro BellecTBa C peuen-
TUBHbIM Yy4aCTKOM U 06pa3oBaHMe MOEeKYNSAPHbIX KOMMIEKCOB U
KOMIMMeKca ¢ nepeHocoM 3apsaga. MoCcTOAHHbIM KOMMOHEHTOM 06-
PasyoLLMXCA KOMMIEKCOB ABMAOTCA 6e/IKoBble MONeKy/bl peuen-
TOPOB, aKTUBHbIE YYaCTKMN KOTOPbIX BbIMOMHAKT PYHKLUN JOHO-
POB N aKLenTopoB 31eKTPOHOB. CyLeCTBEHHbIM MOMEHTOM 3TOM
TEopumn ABNSETCA MOMIOXKEHWE O MHOIOTOYEYHbIX B3aMMOLENCTBU-
AX MOJIEKY/T Naxyuyux BeLLeCTB M PeLenTUBHbIX YYaCTKOB.
3puTenbHas ceHcopHasi cucTema

3peHune 41 XMBOTHbLIX M Ye/loBeKa ABNAETCA OL4HUM U3 OCHOB-
HbIX CNOCO60B AUCTAHTHOW OPMEHTUPOBKM B nNpocTpaHcTee. C ero
MOMOLLbIO XXMBble OpraHu3Mbl MOMyHatoT UHPOPMALMIO He TONb-
KO O CMEeHe AHS MU HO4YM, HO K noApobHOe M306paxKeHne OKpyxa-
toweli cpefbl, Kak OavKHeW, Tak U AanbHeld. DHeprus nocrtynaer
B BUAE 3M1IEKTPOMArHUTHOIO W3MyYeHUS U OUCKPETHbIX 4acTul —
(POTOHOB, MM KBaHTOB. CKOPOCTb PacrnpoCcTpaHeHus CBeTa Be/u-
Ka n coctaenset 300 GO0 KM/C., HO CMEKTP COJIHEYHOrO WK3NyYe-
HWUA HEOLHOPOLEH W pa3nnyaeTcs MO A/IMHAM BOSH. V3nyuyeHue ¢
KOpOTKMMMK BonHamu (kopoye 300 HM) obnafaeT CAMULLIKOM Bbl-
COKMM ypoBHeM 3Heprumn (400 KO>X/MONb); OHO CMNOCO6GHO BbI3bl-
BaTb MOBPEXAEHWe MONEeKYNApPHbIX KOMMNIEKCOB: Ctofa OTHOCAT
ramma-fiyuyu, pPeHTreHOBCKWe W YyNbTpauoneToBble Nyyn, KOTO-
pble Ty6UTeNIbHbI 415 XXU3HEHHO BaXKHbIX MOJIEKY/I.

N3nyyeHna c¢ ganHHbIMK BofHamm (Bbiwe 900 HM) umeroT
HU3KYIO 3Heprui, 1 3a pefkuM WCKNOYEHUEM, HE CMOCOG6HbI
BO3[eNCTBOBaTb Ha XXMBble OpraHn3mbl. K HUM OTHOCATCA UH®D-
pakpacHble fiyyn, MAUKPOBO/HbI U PagMOBO/IHbLI, KOTOPbIe MOrno-
WwaTca napamu BoAbl B aTmoctepe. OfHAKO CYLLECTBYET Y3Kaf
nosoca gavH BonH ot 300 go 800 HM, HasbiBaemas BUAUMbIM
CBETOM, KOTOpas obecreymBaeT BCe (YM3MONOTMYECKME peakLmu
XMBbIX OpPraHNU3mMoB, BK/IOYaA U WUH(OPMaLWOHHbIe, rae cBeT
MCnosnb3yeTca AN NOMyyYeHUs CBeLeHUn 06 OKpyXalollel cpege.
Y uenoseka UMeKOTCA pabouyne crekTpasbHble fManasoHbl B npe-
fenax ot 400 go 750 Hwm.

CTpoeHue rnasa. Y BCeX NO3BOHOUHbIX rNa3 NOCTPOEH MO Kamep-
HOMY TWMy: CBETONPENOMAALWMIA annapaT o6pa3oBaH pOroBuLeit
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N NNH30 —XPYCT/IMKOM. [JHO rNa3Horo 6esika BbICTWU/IAET ceTyar-
Ka, MPOCTPaHCTBO MEXAY Hel N XPYCTa/IMKOM 3anofiIHeHO CTeK/o-
BUAHbIM TeNOM — NPO3payHbIM ONTUYECKN OLHOPOLHLIM Trenem.
CHapyXu rna3 o6TAHYT Henpo3payHoi BOMIOKHUCTON TKaHbH —
CK/epoii, KOTOpas Ha MepedHeil nosoce rnasa MepexoauT B Mpo-
3payHyto porosuly. XpycTaMK AenuT rnasHoe f6/710K0 Ha nepe-
[HIOIO Kamepy, 3amnofiHEHHYH XXWAKOCTbKO, W Kamepy 60/bLiero
pasmepa, PacrnofioKeHHY caay W 3anofIHEHHYI CTeK0BUAHbIM
TenoMm. V3HyTpy K ckfepe npweraeT cocyaucras o6onouka, bora-
Tas KPOBEHOCHbIMW COCyAaMW, CAYXalWMMU AN NUTaHWUSA rnasa.
Mpofo/MmKeHEM COCYAUCTOM 060/104KM Crepean ABNSETCA PeCHUY-
HOe Teno u pagyxka. CokpalleHune n paccnabneHve BOIOKOH pec-
HWYHOIO Tena MPUBOAUT K paccnabnieHnto UAn Hanps>KeHWo LuH-
KOBbIX CBSI30K, OTBETCTBEHHbIX 33 W3MEHeHWe KPWBU3HbI XpycCTa-
nvka. Pagyka, KoTopas onpefenseT UBeT rfasa, pacnofarasicb He-
MOCPeACTBEHHO Mepes XpyCTaIMKOM, UrpaeT posib guadparmsl. OT-
BepCTve B pafy>ke obpasyeT 3pavok. 3payok CrnocobCcTBYeT YeTKOC-
T n306paxxeHns npeaMeToB Lla ceTuaTke, nMponyckas TONbKO LiEH-
Tpa/ibHbIE NyYn, YCTPaHSeT TaK Has3blBaeMyto Cgepuyeckyto abep-
paumto. CyTb ee 3aK/KO4aeTcsa B TOM, YTO /iyun, nonagarolime Ha
nepuepryeckme YacTu XpycTanka, NpenomMastoTCs CUbHEE LeH-
TpaslbHbIX Nly4Yeld, U ecnn UX He YCTpPaHUTb, Ha CeTyaTKe MOryT
MONYy4YMTbCSA KPYru CBe ropaccevBaHus. Porosuua, XpycTtanumk n 3pa-
YOK SB/IAKOTCA OCHOBHbIMMW 3/1IEMEHTaMM OMNTUYECKON CUCTEMbI /1a-
3a, o0becneyvBatoLLMMK €ro CBETOMPENIOMAALWY (DyHKUM0. On-
TUKa rnasa co3jaeT 1300paxeHe 0ObEKTOB BHELLHEr0 MUpa B BUAE
pacnpegeneHuns ocselleHns N& camoli BHYTPeHHen 060/104Ke rnasa
— ceTyatke. CeTyaTka NpefcTaBnseT Co60M CBETOYYBCTBUTE/IbHBbIIA
CMOV 1 COCTOMT M3 peLenTopoB (Masioyek M KOMO6OYeK) M HECKOSb-
KNX TUMOB HEMPOHOB. Hapy>kHble CermMeHTbl PeLenTopoB 0bpaLleHb!
K MUrMEHTHOMY 3NWUTENINK0, TaK YTO CBET MepBOHAaYa/IbHO MPOXO-
AUT Yepe3 [Ba C/I0S HEPBHbIX KMNETOK W BHYTPEHHWE CErMeHTbl pe-
LIeNTOPOB, Npexze Yem JOCTUraeT 3pUTEIbHOr0 NUrmeHTa. HepBHble
KNeTKW, rpaHuyalime CO CTEHOHBUAHBLIM TESIOM, Ha3blBAOTCA raH-
FMIMHO3HBIMU K/IETKaMK, MX aKCOHbl MO MOBEPXHOCTM CETYaTKM Ha-
NPaBnsAOTCA K ONTUYECKOMY AUCKY WK K CNEenoMy NATHY, rAe OHK
cobmpaloTcs BMeCTe, NPOXOAAT vepe3 CKAepy U 06pasyroT 3puTefib-
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HbI1 HepB. B MecTe nepeceyeHnst CeTHaTKM C ONTUYECKOM OCbHO INa-
3a pacnonoxxeHa Hebosbllasg 061aCTb —XENToe MATHO AMaMeTpoM
1,5 mmM. XKenTasa okpacka 00yCnoBfeHa NpUCYTCTBMEM KOpaTUHOM-
[0B. B UeHTpe nATHa HaxoguTca yrny6neHve, Has3blBaeMOE LIEHT-
panbHON AIMKOW —cpoBea. PoBea COAEPXKUT TONbKO KOMOOYKM: 3Ta
06nacTb ceTyaTKy 06NnafaeT HaMBbICLLE OCTPOTONW 3peHus. IMeHHO
Ha Heil 1 NpoeumpyroTcs 00BbEKTbI, HA KOTOPble B JaHHbIA MOMEHT
HanpasneHo BHUMaHue Habnwogatens (puc. XII.6.).

w n

3r

Puc. X11.6. CTpoeHune rnasa 4yenoseka: 1 —3puTeNbHbIA HepB; 2
— COCOK 3pUTENbHOr0 Hepea; 3 —cocyauTcTas obonouka; 4 —
cKnepa; 5 —ceTyaTKa; 6 —ONTUYeCcKass 0Cb; 7 —pPecHUYHbIe
OTPOCTKM; 8 —pecHUYHOe Tesno; 9 —3aaHaa kamepa; 10 —nepe-
AHAS Kamepa; 11 —xpycTanuk; 12 —pagy>kHasi o6onoyka; 13 —
porosuua; 14 —KOHbIOKTMBA; 15 —pecHUYHasa mblwila; 16 —uUmH-
HOBbI CBA3KW; 17 —3puTenbHaa ocb; 18 —cTeknosugHoe Teno; 19
— LeHTpaibHasd AMKa; 20 —>KenToe NATHO.
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na3 4yacTo cpaBHMBAKT C (POTOKAMEPOW, TakK KakK cucTema
NUH3 (porosuua n XpycTaiuk) LaeT NepeBepHYTOe W YMEHbLUEH-
HOoe M306paXkeHWe 0OBLEKTA Ha MOBEPXHOCTM ceTyaTku. Konwude-
CTBO NPOXOASALLEro 4Yepe3 XpyCTa/IMK CBeTa perynvpyercs nepe-
MEHHON AunagparmMoi, a XpyctaiMk cnocobeH (hoKycupoBaTb K
bonee 6nu3kne, n 6onee ypaneHHole 06bLEKTHI. MpucnocobneHne
rnasa K fICHOMY BWAEHUIO Y[aNeHHbIX Ha pa3Hoe paccTosiHue
npeLMeTOB Ha3blBalOT akkomopgauumein. Mpu akkomogaumm Mnpo-
NCXOAUT U3MEHEHMEe KPUBW3HbI XpyCTasMka W, ChefoBaTeslbHO,
ero npenomasoLWwen cnocobHoOCTH.

MpenoMAstoLLy0 cuy Nto60i ONTUYECKO CUCTEMbI BblpaXa-
toT B guontpusax (4ntp). OfHa AMONTpUSA paBHa NPenoMAsioLLel
cune rnasa ¢ (POKyCHbIM paccTosiHue 100 cwm.

MpenomnsoLWwas cuna rnasa Yesobeka coctaBngeT 59 Antp npu
paccMOTpeHUu Janekux npegmetos u 70,5 AnTp npmu paccmoTpe-
HUKM 61M3KMX. Ecnm yenoBek paccmatpuBaeT GM3KWIA Npeamer,
ero Xpycranvk fenaetcs 6onee BbIMyK/bIM, 6narofaps Yemy nyuu,
pacxofsLimnecs OT CBETALLEeACA TOUKM, CXOAATCs Ha ceTyaTtke. Cy-
LWeCTBYIOT TPU [NaBHble aHOManuu npenomMaeHns nydein (ped-
pakuuu) B rnasy: 61M30pyKoCTb, UM MUOMWA, AalbHO30PKOCTb,
AN TMNepMeTponma M cTapyeckas LanbHO30PKOCTb, WAM npe-
comnonmsa. O6wmMin OCHOBHOW MPMHUMN BCEX AE(EKTOB rnasa Co-
CTOMT B TOM, YTO MPENOM/AIOLLAN cuna U ANHa rnasHoro s610-
Ka He cornacytTcs Mexay C000i, KakK B rfiasy C HOpMasbHbIM
3peHvieM. Mpu Muonuu, KoTopas NPosBASeTCA B pas/inyHbIX (op-
Max, B OO/bLUMHCTBE CNyyaeB rnasHoe A6/10KO CAULIKOM ANWH-
HO, a NPeNOMAAILWANA CUia MMEeeT HOPMabHYK BennynHy. [lo-
3TOMY /lyun CXOAATCH MNepes CEeTYaTKOW B CTEK/I0BUAHOM Tefle, a
Ha CeTyaTKe BMeCTO TOYKWM BO3HMKaeT KpPYr CBeTa paccefHus. Y
6/1M30pYKOro fanbHAs TOYKa ACHOr0 BUAEHUA HaxO4UTCH He B
0EeCKOHEYHOCTM, a Ha KOHEYHOM [O0BO/IbHO 6/IN3KOM paccTos-
HUWU. KoppekTupoBaHue 6/IM30pyKOCTU MPOCTO: HeobXo4MMO
YMeHbLIUTb NPEeNOMASAIOWY CUY rfas3a NyTeM BOrHYTbIX JINH3
C OTpULATEeNIbHbIMU AUONTPUAMU, TOrfa LanbHAS WU OAUXKHAS
TOYKWN CMeLaTCa 40 HOPMaNbHOI0 PACcCTOSAHUA MeXay HUMU.

Mpy runepMeTponuu, T.e. 4abHO30PKOCTH, rnas3Hoe A6/10K0 AB-
NAETCA C/IMLLIKOM KOPOTKMM W MO3TOMY napanfiefibHble nyyn, uay-
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WKe OT AaleKUX NpeaMeToB, cOOMPAlOTCS C3a4M CeTUaTKM, a Ha Hell
Nony4yaeTcs HesCHOe, pacniblBYaToOe M306paXKeHWe npegmeTa. ITOT
HeAOCTaToOK pedhpakLum MOXeT BOblTb KOMMNEHCUPOBaH MyTeM akKo-
MOJAUMOHHOIO YCUNA, T.e. YBENIMYEHUS BbINYKIOCTU XPYCTAINKA.
Mo3ToMy [afbHO30PKUIA Ye/IOBEK HAMpAraeT PECHUYHYHO MbILLLY,
CMOTPS He TONbKO B6/M3b, HO M BAab. KOppekTupoBaHMe 3TOoro
JeeKTa 3peHns BO3MOXHO NyTeM CO34aHUA LOMNOMHUTENbHOM npe-
NOMASAKOLWEA CUbI, NOCME YEro MOSIOXKEeHWE fanbHeNn U BAMKHEN
TOYeK Hopmanu3yetcs. Takum 00pa3oM, KOppervpoBaHHbIV Aasib-
HO30PKWUI rna3 BHOBb UMEET HOPMasbHbIA AMana3oH akKoMopa-
Lmn.

YBennyeHne npenomastoweidl cunbl rnasa BO3MOXHO C MOMO-
Wb MOMOXKMUTENbHLIX AUONTPUIA, T.e. BbIMYK/bIX TUH3.

Mpy npec6uonuu, CTapyecKoi AanbHO30PKOCTU, ANUHA rnas-
HOro s610Ka, MO CPaBHEHMKO C HOPMOW, OCTaeTCs HEM3MEHHOW.
BosHukalowmii B faHHOM cry4vae Ae(eKT 3peHUs NPUHLUNUANBHO
OT/IMYaeTCA OT ABYX Apyrux cnyyaes. C BO3pacTOM XpYCTa/IMK CTAHO-
BUTCS MeHee 3/1aCTUYHBIM M MPW 0CNabneHnn HaTSHXKEHUS LUHHO-
BbIX CBSI30K €r0 BbIMYK/IOCTb HE MEHSAETCA, UN YBENNUMNBAETCS NNLLb
He3HaunTe/bHO. MMo3ToMy CONMKatoLLas TOUKa 0TOABUIaeTCcsa OT 1asa;
MCNpaBNATb 3TOT HEAOCTAaTOK aKKOMOJAUMW MOXHO C MOMOLLbIO
[BOAAKOBbLINYK/IbIX NNH3. M306paXkeHNne 0OBLEKTOB BHELUHEro Mupa
n3o06paxkaeTcq B BuAe pacrnpefeneHns OCBeLleHHOCTU Ha (hoTope-
LenTopax cetyatku. CBeT, Npexze Yem AOCTUYb €105 (POTOPEeLLEenTo-
pOB, MPOXOAWUT 4epe3 BCHO CeTyaTKy. MIMEHHO B Heil npomcxoauT
nepBmnyHas 06paboTKa 3puTeIbHOM UH(opMaLmn. doTopeLenTopbl
MO3BOHOYHbIX COCTOAT U3 ABYX TUMOB PELLENTOPOB: Masoyek U KOs-
6oyek. B 060Mx TMnNax Hapy>KHble CermMeHTbl NPeACTaBAsSOT COOOM
MOAM(ULMPOBAHHbIE PECHUYKM, NO3TOMY (hOTOPEeLIenTOpPbl MO3BO-
HOYHbIX OTHOCAT K uunmapHomy tuny. OHU cofepxxart CTOMKN MeM-
6paHHbIX AMCKOB, 06pasyembIX CK/lafKaMu naasmaTtMyeckori Memo-
paHbl U COAepXaLimX MONeKy/bl CBETOYYBCTBUTE/IbHOMO MUIMEHTA.
MArMeHT nasoyek HasbiBaeTCA POAONCUHOM, a B KOJIGOUKAxX CO-
[EPXUTCA POLCTBEHHbLIA eMy MUIMEHT YyBCTBUTENbHbLIA K Kpac-
HOMY, 3e/leHOMY W CUHeMy LBeTy. [1anoykm 0COBEHHO MHO-
rOYNC/IEHHbl B CETYATKE HOYHbIX XMBOTHbIX, KONGOYKNM —
AHeBHbIX (puc. XI11.7.).
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Puc. XI1.7. CTpoeHve nanoykn (A) n konboukn (B) ceTuaTKn
rnasa: 1,2 —Hapy>KHblA 1 BHYTPEHHWI CerMeHTbl; 3 —MmacnsHas
kanns; 4 —annuncons (MMTOXOHAPWKM); 5 —napabonong; 6 —sapo;
7 —cuHanTunyeckas 06nacThb.
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HouHoe 3peHWe VMeeT BbICOKYH UYYBCTBUTENbHOCTb, HW3-
KYH paspellalollyto cnocobHOCTb (OCTPOTY) M ABNAETCA 4ep-
HO-6enbIM (axpoMaTuMyecknm). lManoyknm o4veHb YyBCTBUTE/IbHbI
M MOTYT BO36Y>JaTbCA B COCTOSSHUM TEMHOBOW ajanTtauuu npu
NOrNOWEeHNN eAMHCTBEHHOrO (hOTOHa. bnarogaps ToMmy, 4To C
OHMM HEpPBHbIM BOJIOKHOM B KOHEYHOM CYeTe CBA3aHO 60/ib-
LL0e KOMMYeCTBO Masiovyek, nociefHWe UrpatoT poSib aHTEHHbI U
MOBbLILIAKT YYBCTBUTENbHOCTb FaHI/IMOHAPHbLIX KETOK.

AGCONIOTHLIA MOPOr 3peHUs COOTBETCTBYET OAHOBPEMEHHO-
My MOT/IOWEHNIO LWECTM-CEMM (POTOHOB CETYATKON, COAepKaLlei
0Kono. 50 nanoyek. lManoykoBoe 3peHWe HeOTYETIMBOe, TaK Kak
COAEPXUT OfUH 3pUTENbHbIA MUTMEHT — POAOMNCUH, U ClefoBa-
TeNbHO, pa3nnMuuns B A4JIMHE BOJIHbI BOCMPUHMMAIOTCA TO/IbKO Kak
pasnuma B UHTEHCMBHOCTUW. [1anoy4yKoBOE 3pEHMEe HeOoTYeT/UBO,
MOTOMY UYTO KOHBEPreHuus 60NbLIOrO 4YMcna NasoyKoBbIX Kiie-
TOK Ha OLHO HepBHOe BOJIOKHO fenaeT 3PPEKTUBHYK MO3auKy
ceTyaTKu [0BO/ILHO TPy6Ooi.

[HeBHOEe MnM KONGOYKOBOE 3peHMe 06nafaeT 605ee HU3KOM
abCoNOTHOM YyBCTBUTENbHOCTHIO, YEM NasiouKOBOE, NOTOMY YTO
KONGOYKM MO CBOEN MpPUPOLE MeHee YYBCTBUTE/IbHbI W, KpOMe
TOro, K OfHOWN TaHr/IMO3HON KNeTKe WX CXOAMTCA MEHbLUE, Yem
nanoyek. OfHaKO yMeHbLUEHNEe KOHBEPreHUUn MPUBOAUT K MO-
BbILUEHUIO OCTPOTbI 3peHus. KonbouykoBoe 3peHue MOXET ObiTb
LBETHbIM, NPU HaMYUU HECKONIbKUX TUMOB KO/IGOYEK C pasHbl-
MW 3pUTENbHBIMW NUTMeHTamu, MoriolarLmnuMm pasinyHole 06-
nacTu cnekTpa. MNanoykn v KoNboYKM B CeTYaTke pacrnpeseneHbl
cneayouMm 06pa3om: B LieHTpanbHON 06nacT —Ko160YKKM, Ha
nepuepmun —nanoyku. Tak, B ceTyaTKe 4enoBeka KO/IGOYUKM B
(hoBea LOCTATOYHO TOHKMWE, HECKO/IbKO MOXOXXMWE Ha Nasoyku, K
nepuepmun OHW CTAHOBATCA TOJILLE.

Ha onpefeneHHOM pacCTOSAHUWM OT LeHTpa Cpean KpYMHbIX,
KO/I6OYEeK HAUYMHAKT BCTpeyaTbC TOHKME Manoyvku, MAOTHOCTb
KOTOpbIX K nepudgepunn 6bICTPO BO3pacTaeT, a cpeu HUX, NOL06-
HO GallHAM, CTOAT KpyMHble OAMHOYHblE KON604YKK. CeTyaTka
MO3BOHOYHbIX COCTOUT M3 TPeX OTYET/IMBO pasfenstowmxca Kne-
TOYHbIX C/I0EB. Hapy>XHbIA KNETOUHbIA CNOW, BAVXKANLLINA K NuUT-
MEHTHOMY 3MUTENNI0, COCTOUT U3 KNETOUHbIX T/l peLenTopoB —
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nanoyek M Konboyek, pacrofioKEHHbIX B CTPOro ornpesesieHHOM
nopsigke. BHYTpeHHWI AfepHbIV CMOWA COAEPXUT KNETOUHble Tena
BCTaBOYHbIX HEMPOHOB Tpex TWUMOB: GUNONAPHbIE KIETKWU, OCK
KOTOPbIX BEPTUKa/bHbI, FOPU30HTa/IbHbIE Y aMaKpUHOBbIE K/eT-
KW, KOTOpPble PacnosioXKeHbl B CETYATKe rOPU30HTaNbHO. TpeTuii
CNOW —CNOW TaHIIMO3HbIX KMETOK, MNPUMbIKAKOLWNX K CTEKNO-
BUAHOMY Tefly, aKCOHbl 3TUX K/IeTOK CXOAATCA B 061acTU ONTU-
YecKOro Aucka, obpasys 3puTe/bHbIA Heps.

Takum 06pa3om, Hambosee KOPOTKUM Myrem MnpoXoXAeHWUs
CUTHANOB Yepe3 CeTyaTKy ABMAETCA peLenTop-6Mnonsp — raMr-
NIN03HAs K/eTKa, KoTopas ob6pasyeT TPexXHempoHHYH peLenTop-
HO-NPOBOASALLYIO cucTeMy. MaHIIMO3HbIE KNETKM N0 CBOUM CBOM-
CTBaM SABNAKOTCA HEMPOHaMM 0ObIYHOrO TUna. B HUX BO3HMKaOT
BO30OyXzatowwme (Lenonsapmu3aLnoHHbIe) U TOPMO3Hble (runep-
Nonsipu3aunoHHbIE) MOCTCUHANTUYECKME MOTeHUManbl, KOTopble
N ONpefenstoT 4acToTy UMMNY/bCOB, PacnpoCTPaHALMXCS Mo
aKCOHaM KNIeTKW B MO3T.

Bocnpuatue ugeta 06ycnoBieHO paboToi ABYX MexaHU3MOB.
MepBUYHbLIM fiBNSieTCA (DOTOPELENTOPHbI MeXaHU3M, M03BOJISA-
IOLLMIA OLEHMBATb CMEKTpasibHble XapakTepUCTUKN CBETOBOr0O 13-
NnyyeHus. FACHO, 4TO 6e3 CyLecTBOBaHUS LBEronpueMHUKOB, U3-
OGupaTeNlbHO pearvpyrowmnx Ha pasHble Y4YacTKM CMeKTpa, HWKa-
Koe pasnnume Mo LUBETY HEBO3MOXHO. BTOpUYHbIMK SBAAKOTCA
HEepPBHbIe MeXaHN3Mbl, KOTOPbIe UCMNONb3YIOT UH(POPMALMIO O CBe-
Te, MOCTaB/SAEMYIO LBETONPUEMHUKAMU, W OMNpefeneHHbIM 06-
pa3oM ee MepekoAMpyroT. Ha 0CHOBaHUM TeopUM 0 AOCTATOYHOC-
TU TPEXLBETOBbIX KOMMOHEHTOB MOXHO MOAYy4YUTb MHOroo6pas-
Hble uBeTa (Teopusa JlomoHocoBa, HOHra-Ienbmronbua). bbiio
MoKasaHo, 4TO NMPW CMELLeHUN B rnasy Tpex LBeTOB —KpPacHoro,
3e/1eHOr0 N CMHEero —B 3aBUCUMOCTW OT MPONOPLUN MOXHO No-
NyyunTb NO6ON LBET, B TOW uncne n 6enblit. Mpeanonaraercs, 4To
B CeTyaTKe pa3MeLleHbl TpW pas/IMyHbIX TUMa KON6oYekK, M3 KO-
TOPbIX Kaxas 06nafaeT COBEPLUEHHO ONpPeAeNieHHONM ChneKTpab-
HOM YyBCTBUTE/ILHOCTBIO.

MepBblit TN KON6GOYEK 06/1aaeT MAKCUMMYMOM BO36YXXAeHWS
B KpacHO-OpaHXXeBOM, BTOPO — B 3€/1EHOM, TPeTUiA —B CUHe-
(monetoBom cBeTe. Hapsgy ¢ 3Toli Teopuel Obina BbIABUHYTA U
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[pyras Teopuss —npPOTUBONOMOXHbIX WUAN KOHTPACTHbIX LBETOB,
060CHOBaHMEM KOTOPOI MOCAY>XWUN (PeHOMEH HepBHOW WHAYK-
umn. Okasanocb, YTO KOAMPOBaHMe LiBeTa OCHOBAHO Ha NPOTUBO-
MOMOXHBIX MO XapakTepy peakuusax HempoHa npu BO30OYXKAeHUM
Pa3fINyHbIX CNEeKTPasibHbIX MPUEMHUKOB.

Takum 06pa3om, BCe MONYYEHHble Ha CErofHs AaHHble no-
3BOSIAKOT CYUTaTb, YTO MPOLLECChl B KONGo4ykax 6osiee COOTBET-
CTBYIOT TPEX KOMMOHEHTHOW TeOpuUM LBETOOLLYLLEHNS, TOr4a Kak
AN HEMPOHHbIX CeTell CeTyaTKM W BblLLEeNeXalwmnx 3puTebHbIX
LLeHTpOoB 060/blle MOAXOAMT Teopus KOHTpacTHbIX uBeToB ([e-
PUHra). YCTaHOB/IEHO, YTO 60Nbllad 4acTb BOIOKOH 3pUTENb-
HbIX HepBOB, MepeKpeLinBascb Mexay coboil, obpasyeT Xuasm
(NepekpecT), Npy 3TOM BUAEHME OAHOrO rfasa UMeeT KOHTpa- u
nncunaTepanbHy0 Npoekumio. BonokHa OT 3puMTeNnbHOro Hepsa
NOCTYnaKT B NMPOMEXYTOYHbIA MO3F — Hapy>HOe KOJieH4aToe
Teno. AKCOHbI €ro KNeToK mayt B 17-e nonei Kopbl. YacTb MH-
(hopmaunn nepegaetcst B o6nactb 18-ro n 19-ro nonei Kopbl. Kax-
[a8 U3 MHOTOUYMCNIEHHbIX NPOCTbLIX KNETOK KOPbl BbINOHAET CBOM
cneymuyeckme QyHKUUK, noniy4vas CUrHanbl OT OMNpefeNneHHo-
ro yyacTka CeTyaTKu U OTKIMKasACb MaKCUManibHOW aKTUBHOC-
TblO Ha OMNpejenieHHy (opMy M OpMeHTaLUKo CTUMYyNa.

Bo3pacTHble 0CO6EHHOCTU CEHCOPHbIX CUCTEM

Pe6eHOK B nepBble MecsLbl MOCAe POXAEHUS NyTaeT Bepx-
HIOID M HUXHIOK CTOPOHbI npeamMeTa. KOHTponupys B TeyeHue
nocnegytowen XnW3HW MOKasaHWs rnasa pykamum u opraHamm
4yBCTB, Y€/N0BEK HaYMHaeT BUAETb NPeAMETbl TaK, Kak OHU eCTb,
HeCMOTpSA Ha UX 06paTHOe M300paxeHne Ha ceTyaTke; YemM MONO-
XK€ YesloBeK, YeM COBEpLUEHHee MpPoLecc akkoMogaumm, Tak Kak
C BO3pacTOM XPYCTa/JIMK MOCTENEeHHO TepseT 31acTUYHOCTb. 1o
AAaHHbIM OLHUX uccnepoBaTenei, AeTn 3-X MecA4yHOro BoO3pacTa
pasNNYaloT XeNTblil, 3eNeHbIi U KPacHbIA LBeTa; Apyrue cyuTa-
tOT, YTO TO/MILKO B BO3pacTe 8-mMy MecsLeB [eTU HauMHalT pas-
NnYaTb CUHWIA, XXeNTbll, 3eeHbli 1 KpacHbIi LBeTa. YTo KacaeT-
C feTeil LWKOMbHOrO BO3pacTa, TO MO UMEKLWMUMCS AaHHbIM,
pasnnuMTenbHas CBETOBas YyBCTBUTE/IbHOCTb Fflasa C BO3PacTOM
MOBbILLAETCA, & abCoMTHAsA YYBCTBUTENIbHOCTb MOHMKAETCA.
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OpraH cnyxa (PYHKUUOHMPYET CO AHA poXaeHus. Ha BTopol
Hefene XXMW3HW MOXHO HabntoAaTb C/MyXOBOe COCPefoTOYEHME,
YTO YKa3blBaeT Ha [OCTATOYHYH 3pPefiocTb C/IyXOBOr0o aHanun3sa-
TOpa M Ha BO3MOXHOCTb BO3HWKHOBEHUS CMyXOBOW LOMUHAH-
Tbl B LLEHTPasbHOW HEepBHOW cucTeme. Ha BTOPOM MecsiLe Xu3-
HN pebeHOK AuddepeHLUpYeT KayeCTBEHHO Pa3/MyHble 3BYKMW.
C 3 mecaueB nosABNAETCA NPOCTPaAHCTBEHHAA CNyxoBas OpPWEeH-
TupoBka. OCTpoTa cnyxa WKOMbHUKOB B BO3pacTe oT 7 fo 13 net
[0BO/IbHO BbICOKA, HO Hamb6O0nblUeid OCTPOTbI CAYX AOCTUraeT y
nogpocTkoB 14-19 net. opor CAbIWKMMOCTA peyn y aeTeli Me-
HAeTCA C BO3pacToM. Y pgeteld 6,5 - 9,5 neT NOPOr CAbILIMMOCTH
peuu Bbllle, Yem Yy B3poc/biX. Cnyx ageTeli cTpajaeT OT upesmep-
HbIX 3BYKOB.

BectnbynsapHbIi annapaT PYHKLUOHUPYET CO AHA POXAEHUS.
YXe Ha 2-M MecsLe XXWU3HU eTy CNoco6Hbl andepeHLnpoBaTtb
KauyaHWe BBEPX-BHWU3 U B pasHble CTOPOHbI. VIMelTcs [aHHble,
nokasblBatoLue, 4YTO C BO3pPacTOM BO3GYAMMOCTb BeCcTubynsp-
HOro annapara NoHM>aeTcs.

O60HAHME YETKO BbIPaXKEHO Y)XXe B MepBble AHW MOC/e poxzie-
HUS, HO Mano AngdepeHLUPoBaHO. HOBOPOXAEHHbIE pearvpyoT
Ha 3anax W3MeHeHUsMU MUMWKW, puTMa U TNY6GUHbI AbIXaHWA,
4acTOTbl MyNbCa, 3aWMUTHOW peakumeid —umnxaHuem n LBUKEHU-
AMW. Y peTeil [OLWKONbHOIO BO3pacTa OOOHATENbHbIW aHanu3a-
TOP NOJIHOLLEHEH W 3aMeTHbIX OT/IMYUIA OT B3POC/bIX HE 0BHapy-
XWBaeT.

Hannume BKyCOBOIM 4YyBCTBUTE/ILHOCTM HAONIOAAETCA YXKe
Yy HOBOPOXAEeHHbIX. HaumMHaga ¢ 2-X, U f0 6-TWU NeT npomcxoaut
MOBbILIEHNE BKYCOBOM YyBCTBUTENILHOCTU. Y LUKOMbHUKOB BKYC
Masio OT/IMYaeTcs OT BKycCa B3poC/biX. MeloTca WHAMBUAYaNb-
Hble OTHOLUEHUS K TemM WU WHbIM BKYCOBbIM pa3fpakeHusaMm,
CBA3aHHbIM C NuUTaHWeM pebeHKa. lMpu paxuTe, TAXKENbIX TOKCU-
K03ax HabnofaeTcs pacCTPOMCTBO BKyCa U [axe ero nosjHoe uc-
Ye3HOBEHMeE.

TaKTunbHas 4YyBCTBUTENbHOCTL HAONIOAAeTCA CO AHA pOXKAe-
HuA. OTMevaeTcs BbICOKas 4YyBCTBUTENIbHOCTb PYAHbIX AeTel K
NMPUKOCHOBEHUIO B 06/1aCTV Nnua, NafoHW M MOAOLLBLI, KPYTOiA
NOABLEM TaKTU/IbHON 4YyBCTBUTENbHOCTMW, Habnwogaetcs 8-10 ner,
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3aTeM OHa HapacTaeT OTHOCUTENbHO MefneHHee. Oca3aHue AeTei
TOHbLLUE, YeM B3POC/bIX, 60NeBasi UyBCTBUTENbHOCTb Y fieTeli Maio
n3yyeHa. CUMTAETCA, UYTO Y HOBOPOXAEHHbIX W TPYAHbIX fAeTeit
OHa MOHMXeEHa.

OCHOBHble (H13MOMOTMYECKNE MOKAa3aTeN CEHCOPHbIX CUCTEM
opraHmM3mMma B3pPOC/0ro 4esioBeKa
YacToTa C/bIWMUMbIX Ye/I0BEKOM

3BYKOBbIX K0nebaHui -16-20000 Iy,
MakcuMasnbHbIi YPOBEHb

FPOMKOCTH -13-14 pb.
BAMXKHAA TOYKa ACHOro

3peHusa -0,1m.

KOHTPO/IbHbIE BOMPOCHI

1 O6LMe NOHATUA O CTPOEHUU U (PYHKL MM CEHCOPHBIX CUCTEM.

2. PeuenTopbl, UX CTPOeHWe 1 opMbl Nepesadyn UHphopMaLmu.

3. Ponb coMaTU4eCKO CEHCOPHOW CUCTEMbI B XXU3HeLeATe b-
HOCTM opraHu3ma.

4. lNoHATMe 0 NponpuopeLenLnn.

5. CnyxoBas peuenuns.

6. O60HAHME, BKYCOBas peLenuus.

7. CTpoeHune 1 PyHKUMKM rnasa.

8. OCO6EHHOCTN HOUYHOIO 3peHuUs.

236



FNABA X111
MTMIrrMEHA N ®N3INHECKAA KYJIbTYPA

PerynsipHble 3aHATUS (U3NYECKOW KyNbTYpOA 3HAUMTENIbHO
pacwmpaT (YHKLMOHANbHbIe BO3MOXHOCTM BCEX CUCTEM
opraHusma, noBbIWaKT  ero paboToCnocobHOCTD.
O3popoBuTeNbHas M NpouaakTUyeckas HanpaBaeHHOCTb Npw
3TOM CBfi3aHa C MOBbIWEHHON (PU3NYECKON aKTUBHOCTbLIO,
ycuneHnem obmMeHa BewwecTB U PYHKLUMUIA OMOPHO-ABUTaTe/IbHOro
annapata. 3aHATUA (PUINYECKUMU YNPaXKHEHUAMU UMEKT
60/blIOe 3HAYEHWe [ANA TPEeHWPOBKW MPUCNOCOOUTENbHBIX
MexXxaHW3MOB 4YeNoOBeKa, pasBUTUA ero CrnocobHOCTH
NMPOTMBOCTOATb BPeAHbLIM BO3AEACTBMSAM BHELLHEN cpefbl —Xape
MW XO0NoAy, MEHAKLULeNcs BMaXHOCTM Bo3gyxa. Perynayus
[eATeNbHOCTN CepAevyHO-COCYANCTOM CUCTEMBI, a TakKXXe HEepPBHO-
pehNeKTOPHbIX CBA3ei, co3faHWe ONTUMabHbIX YC/OBUI
CyL,ecTBOBaHMA, CMOCO6GHbLIX MOAHATb PaboTOCnoCcO6-HOCTH
yesiloBeKa — BCe 3TO Hepas3pbiBHO CBA3aHO C perynspHbIMU
(hM3MyecKUMMMN Harpyskamu. [ng COBEpPLIEHCTBOBAHUSA
(GPYHKUMOHANbHbLIX CWUCTEM OpraHusma Heob6xoAuMMmo
npuaepXuBaTbCAd Hay4YHO 0OOCHOBAHHbLIX HOPM (U3NYECKUX
HarpysokK, 3akpenjeHHbIX B FUTMEHWYECKUX npaBuaax wu
peKoMeHAaumax Ana NAen, 3aHuMarWmnxcsa Quanyecko
Ky/IbTYpOlii ¥ CMOPTOM.

Mo3TOMYy, OCHOBHbIMWU 3ajavyaMu TUTUEHbl (PU3NYECKON
Ky/NbTypbl U COpTa ABNASIOTCA:

1 W3yuyeHune BANSHUA pasiNYHbIX (HaKTOPOB M YCNOBUN
OKpyXatLleih cpefbl Ha COCTOAHME 340POBbSA MU
paboToCnoco6HOCTN (PU3KYNbTYPHUKOB U CMOPTCMEHOB.

2. Hay4yHO 060CHOBaHHbIE TUTMEHNYECKNe HOPMbI 1 MpaBuna
Mo CO3faHWK0 ONTUMa/bHbIX YCNOBWUIA AN OCYLLECTBAEHUS
npowecca r3nM4YecKoro BOCNUTaHNA U CNOPTUBHON TPEHUPOBKMN.

3. HayuyHO 060CHOBaHHbIE MeponpuUATUA MO UCMONb30BAHUIO
FMrMeHNYeCcKUX PakToOpPoB U eCTECTBEHHbIX CUT NPUPOLbI C LEe/bO
YKpenneHus 340p0oBbs, NoBbILEHNA paboToCnoCO6HOCTU U pocTa
CMOPTUBHbIX Pe3y/bTaToB.
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MvrneHa BKAOYaeT B cebsA pasfesibl IMYHOM U 00LECTBEHHO
rUrveHbl

JlnyHada rurneHa npegnonaraeT yCTaHOB/IEHNE TUTMEHNYECKOTO
06pasa XWU3HW, OCHOBaAMM KOTOPOro SBAAKTCA: pacnopsfoK LHA
C pasyMHbIM YepefoBaHWEM TpyAa W OTAbIXa C UCMOJIb30BaHUEM
(hM3MYEeCKNX YNPaXKHEHWIA, TUTUEHA CHa, paLuoHaibHOe NUTaHNe,
rmrmeHa Tena, rurveHa ofexpbl, 06yBuM, O0OTKa3 OT BpefHbIX
npusblyek. MHoOrMe U3 aTUX NpaBn Yes0BEK yCBanBaeT C AeTCTBa:
npaBuIbHO OAEeBaTbCSA C YYEeTOM MOroAbl, MbiTb PYKW, YUCTUTb
3ybbl 1 T.4. [pyrue npasuaa M HOPMbl IMYHON TUTUEHbI Takue,
KaK pexuM AHA, NUTaHWSi, HOPMasbHbIA COH, TpeboBaHMe K
00yBK, ofexae v Apyrve rno3HarTcAa UM B npouecce 06yyeHUs K
BOCMUTAHMA HA MPOTSHKEHUN BCEW XKMU3ZHMU.

Pacnopsfok gHA UAW peXxum npefycMatpuBaeT: MOCTOAHHOE
Bpemsa nogvema n YI'T (YTpeHHAs rUrneHn4Yeckas rmuMHacTuKa),
BOAHblE MNpoueAypbl W 3aBTpak, YyXo4 Ha yyeby wmnu pabory,
06e/ieHHbIVi NepepbIB 1 BO3BPALLEHME AOMOI, MPUEM MULLK, OTAbIX
N OTXOL KO CHY, CMOPTUBHble 3aHATMA W AOMallHAS paboTa,
LOCYr, BeYyepHAs Nporynka v apyrve BuAbl AeATeNbHOCTW.
3aKpenneHHbIi MHOTONETHUMM MOBTOPEHUSMU OH 6asupyeTcs
Ha (DOPMUpPOBaHUM OGMONOrMYECKUX PUTMOB. buonoruyeckue
PUTMUYECKME MNPOLECCHl XN3HEAEATENbHOCTN, CBONCTBEHHbIE
BCEM XXMBbIM OpraHu3mam, npoTeKalT KakK Ha YPOBHE KNETOK,
TakK M BCEro opraHu3ama 4esnoseka B LenioM. OCOBEHHO TOUHbLIMYU
N COBEPLUEHHBLIMW ABNAKOTCA, KaK Y)Xe YKa3blBasioCb BblILIE, PUTM
cokpalw,eHnin ceppua, paboTa AblXaTeNbHOro LeHTpa W
[bIXaTe/IbHbIX MbIWL, @ TakXXe HEeKOTOpPbIX APYrMxX OpraHos W
cucteMm. PakKTop BpeMeHM WMeeT 60NblIOe 3HayeHUe And
A3 heKTUBHOCTN NpoOTeKaHUd OGMONOTMYeCKMX MpPOLECCOB
XXWN3HELEATeIbHOCTU OpraHu3ma.

Mpuctynasa K COCTaB/IEHUIO peXuma fHA, CnefyeT yyecTb Bce
BUAbI CBOEW 3aHATOCTM —Yy4yeby CnopT, AOCYr W ap.

COH B CYTOYHOM pexume KMeeT ocoboe 3HavyeHne. Bo Bpems
CHa OpraHu3Mm OTAbIXaeT, BOCCTaHaB/MBAOTCA M HaKanjamsBakTCA
cunbl. 3amepnseTcs paboTta cepfua, MepecTaeT pearMposBatb Ha
pasfpaXunTenn HepBHad CUCTEMA, CHWXXAETCH KPOBSIHOE AaBlieHue,
CTaHOBUTCS peXke 4actoTa [blXaHus, MOHMXaeTca 0OMeH BeLyecTs,
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paccnabnseTca Myckynatypa. B pe3ynbTate pacxoj 3Heprum
3HaUYUTENbHO YMeHbllaeTcsd, MPOUCXOAUT BOCCTaHOBJIEHUE
3aTpayeHHOV BO BpeMs OOAPCTBOBAHWSA 3HEPrvM, Mpexzge BCero B
HEPBHO cucTeme. B HOpManbHbIX YCN0BUSAX COH 06bIYHO HACTynaeT
yepe3 14-16 yacoB HenpepbiBHOro 6oapcTBoBaHusA. B3apocnomy
YesnioBeKy Ha COH TpebyeTcs OKO/0 8 4acoB B CYTKM, MOAPOCTKaM
pekoMeHayeTca cnaTb 6onblie —9-10 yacos. Jlyywnm Ana oTxofa
KO CHy faBnsetcsa Bpema ot 22.00 go 23.00 yacos. B nepuopg
Hanps>keHHON paboTbl (3K3aMeHbl, TPEHUPOBKMW, COPEBHOBAHMS),
BPEMS CHa [0/DKHO yBeNnuMBatbca. B 3TO Bpems u3-3a BONHEHWIA,
NepeXKuraHnii MOXKeT HapyLUUTLCA COH. PauyOHa/IbHbIA PeXuM U
cobnjeHNe OCHOBHbIX TUTMEHWUYECKUX npaBun Nomoraet
npesLynpeanTb GeCCOHHULLY.

PaumnoHanbHOe NUTaHWE 3akKNiYaeTcd B NPaBUIbHOM nogbope
MALLEBLIX NPOAYKTOB U B COBNOAEHUN TUTMEHWUYECKUX MpaBu
nuTaHua. Moabop MULLEBbLIX MPOLYKTOB OCHOBbLIBAETCA HA TOM, YTO
B U€/I0BEYECKMIA OPraHn3m C NULLER LOMKHO NOCTYNaTh 4OCTATOYHOE
KONMMYECTBO >KUBOTHbIX W PaCTUTE/NbHbIX 6e/1KOB (3KMBOTHbLIX 60% U
pacTuTenbHbIX 40% OT MX 00LLLEr0 KOMMYECTBA), CMIOXKHbLIX U MPOCTbIX
yrneeogoB (cooTBeTcTBEHHO 60-70% u 30-40%), pacTMTeNbHOI
K/IETYATKN, MUHEpPabHbIX BELLecTB, BOAbl, BUTaMWUHOB.

HopManbHbIM  cuMTaeTCA Takoe MUTaHue, KOorja 4enoBek
nosyyaeT CTONbKO Kanopwii, CKONbKO OH WX pacxogyeT. Tak,
HanpvMep, MPakTUYeckn 340pOBbIA MONOAOWA YenoBek (C Maccom
Tena okofio 70 Kr) npuM akKTUBHOM [BUraTe/lbHOM pexume W
YMEpeHHOM nuTaHuKM pacxopnyet 3a CyTku okono 3000 kkan
3Hepruu, 4To NO3BONAET eMY HE TONbKO COXPaHATb, HO M YKPennaTb
CBOE 3[J0pPOBbE, A/INTENIbHOE BPEMS NOALEPXKMBATbL BbICOKUIA YPOBEHb
paboTOCnOoCO6HOCTU. PN MHTEHCUBHOMN (PU3UYECKOI N YMCTBEHHO
paboTe peKOMeHAYeTCcs YCWIUTb MUTaHWe 3a CYUET YBe/IMYeHUs B
CYTOYHOM pauMoHe NPOAYKTOB, 6oratbiXx BUTamumHamu. ITOT
CYMMapHbI/i CyTOYHbIA PacxXof 3Hepruy pacrnagaeTcs Ha TPU YacTu:

1 OcHoBHO 06meH (okono 1800 Kkan) — pacxogoBaHue
3Hepruv B NOIHOM MOKOE Ha MoAAep>KaHue XXU3HEeHHbIX NPOLEeCCOoB:
[eaTeNbHOCTb BHYTPEHHMX OPraHoB, NnullieBapeHne, BUOXMMUYECKme
peakummn B TKaHAX, TOHYC MbILWWL, U Ap.

2. MUHMMYM HeOOXOAMMbIX ABUXXEHWI BO BpeMs y4ebbl, Ha
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npou3soacTee U B 6brry (okono 400-600 Kkan): ofeBaHue, y60opKa,
npuem Nuuin, noesgka Ha yueby, paboTy u ap.

3. TpeHupytowme pusnyeckne Harpysku (600-800 kkan): xoab6a
ber, 3aHATUA (U3NYECKUMU YNPaKHEHUAMM.

Muwa gomkHa 6bITb pa3HOO6pasHol, 06nagaTb HEO6XOAUMbIM
HabopoOM  BbILLEMEPEUNCIIEHHBIX KOMMOHEHTOB (6efKu, Xupsbl,
YIeBoApl, KMeT4yaTKa, BUTaMUHbI, MUHEPa/ibHble BeLLecTBa, BOAA),
obnafatb MNPUATHbIM BKYCOM (Bbl3blBaTb anmneTuT), XOPOLUO
ycBamBaTbca. [llofcumTaHo, 4TO NOAAM YMCTBEHHOro Tpyfna
Heob6XxoAMMOo nony4vaTb B CYyTKM B cpegHeM 2800 Kkan, a nogsam,
3aHATbIM pusnyecknm TpyaoM —3500 KKa. Mpy aKTUBHbBIX 3aHATUAX
(hM3nYeCKol KynbTypoi aTa uudpa BospactaeT Ao 4000 Kkas.

CnopTCcMeHbl, aKTUBHO TPEHUpPYHOLWMECA W YYacTBYHOLNE B
COpPEBHOBaHUAX, OT/NYAKOTCA BbICOKMM YPOBHEM [BUraTe/IbHOM
aKTUBHOCTU, BO/IbLUMM PacXOfOM 3HEPTUN Ha (IM3NYECKYHO paboTy.
BocnonHeHne 13pacxof0BaHHOW 3Heprum —ofHa M3 BaXKHbIX 3aja4y
KaXX[0ro YenioBeka, 0CO6eHHO (PM3KY/NbTYpPHMUKA U CNOPTCMEHa, T.e.
Heo6X04MMO NOCTOAHHO NOALEPXKMBATL IHEPreTUYECKMin BanaHc. U
Leno He TONIbKO B KONWYECTBEHHOM COCTaBe MUK, ee
KanopumHOCTKN, HeT, Mbl UMEEM B BUAY PSAL BaXKHbIX K HEMY
Tpe6oBaHuWii. Bo-nepBbiX, PerynaspHocTb npuemMa MUK K
060CHOBaHHOE pacnpefeneHne CyTO4YHOro pauuoHa (Habop
NPOAYKTOB MUTaHWA B TeyeHue AHA). Bo-BTOpbIX, COOTBETCTBUE
CYMMapHO KanopuiiHOCTY NULLLEBBLIX NPOAYKTOB CyTOYHOMY Pacxoay
3Hepruy yenoBeka. B-TpeTbUxX, KauyeCTBEHHbI COCTaB MUK —B
Heli 06fA3aTeNlbHO AO/KHbI COAEPXaTbCA BCe Bel,ecTBa U
MUKPO3/IEMEHTbI, HE0OX0AVMble A5 NOCTPOEHUA TKaHel 1 OpraHos,
[N15 HOPManbHOro MPOTEKaHUsA PU3NONOrNYECKMX MPOLLECCOB.

CooTHOLWeHNe Mexay 6enkamu, >Xupamu W yrnesofamu B
pauuoHe (M3KybTYpHMUKa U CNOPTCMEHA AO/MKHO ObITb 6/IM3KUM K
1: 18 :40, T.e. 3aMeTHOE NPenMYyLLECTBO OTAAETCA OCHOBHOMY
9HEProHOCUTeN0 —YyrneBojaM. B To e BpeMs KaxAblli BUA criopTa
BHOCUT B 3TO COOTHOLUEHWE CBOM KOPPEeKTUBbLI. OpraHusm
CMOPTCMEHA UCMbITbIBAET MOBbILLEHHY NOTPEOHOCTL B BUTAMMHAX.
VX HepfoCTaToK B NuLLe NPUBOAUT K Pa3MYHbIM He6NaronpuATHbLIM
MOC/eACTBUAM.

MwuHepanbHble COMM YYacTBYIKOT B pPeryinmposaHuM o6bMeHa
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BELLECTB, pocTa W pasBUTUA OpraHu3Ma, OLHOBPEMEHHO ABMAACH
HEeoOX0AUMbIM CTPOUTENIbHBbIM MaTepuanom Ans (pOpMUPOBaHUSA
KOCTeM ckeneta, 3y60B 1 Apyrvix TKaHeii Tefia. B nepnog MHTEHCUBHBIX
TPEHUPOBOK U COPEBHOBAaHMWI BaXKHbIM SBMSAETCA cOYeTaHMe
He60/bLLIOro 06beMa NOTPe6IAEMOIA NULLK C ee 0CTATOYHO BbICOKOIA
KaJIOpUIMHOCTLIO. Henb3s HaefaTbCA nepes CTapToM M Hayasiom
COPEBHOBaHUM, TaK KakK BO BPeMs MHLLEBapeHUs CHMXXaeTcs 06LLas
paboTocnocobHOCTL OpraHu3ma, 3aTpyfaHseTca paboTa cepaua,
nerkux. Ecnv TpeHNpPOBKY WU COPEBHOBAHWUA NMPOBOAATCSA B NepBOiA
MOJIOBUHE [HA, Ha 3aBTPaK PEKOMEHAYHOTCS NIerkoycBosieMble 6/10a
f- aiua BCMATKY, Cblp, Macno, TyweHoe MsACO, canat, 4alh wunu
Kothe. Ecnu e WMHTEHCKMBHAs TPEHMPOBKA NPeACTOMT BO BTOPOVA
MoNIOBNHE [HSA, TO 00es LO/MKEH ObITb IErKMM —OYy/IbOH, 0TBapHOe
MACO,  KOTNeTbl  WAXW  NTWLA, OBOWHOW  rapHup,
BUTAMUHWU3MPOBAHHbLIA KOMMNOT W/ KUCE/b C HECKOJIbKO 60/bLUNM
NMPOTUB OOLIYHOTO KO/IMYECTBOM Caxapa B HMX. OfHaKo, Kaxiblil
(PM3KYNbTYPHUK U CMOPTCMEH [JO/IKEH 3HATb CBOK UHANBUAYANbHYHO
peakuuio Ha Te WAW WHble NPOAYKTbl U 6n0ja, nepuonbl
MOHMXXEHHON N NOBbILIEHHOV PaboTOCNOCOOHOCTU, CBA3aHHbIE C
NPUEMOM MULLX M MPOLECCOM MuLLEeBapeHUs. ITO NO3BONNUT B AeHb
COpeBHOBaHWI NEPeCTPOUTb  PEXUM MUTaHUA TakK, YTO MOMEHT
HauBbICLLUEA paboTOCNOCOBHOCTM COBMAAeT C MOMEHTOM CTapTa.

CopeBHOBaHUA 1 cH0PbI, CBA3aHHbIE C pa3be3famu, CO CMEHOM
KNMMaTUYeCKUX 30H, NpPeabsBAAOT K OpraHuM3my CropTcMeHa
NoBbILLEHHble TpeboBaHUA. HanpriMep, B YCMI0BUAX XXapKoro KnnMara
BO3pacTaeT NOTOOTAENEHWe, 4YTO BeAeT K MoTepe OpraHnu3Mom
60NbLUMX KONNYECTB BOAblI U MUHEPabHbIX conei. Mpu npasuibHO
OpraHn30BaHHOM MUTAHWU 3TU TMOTEPU CBOEBPEMEHHO
BOCCTaHaB/MBatOTCA. Bofa B CYyTOYHOM paLMoHe [0/HKHA COCTaBNATh
2,0-2,5 n. OHa cogepXxmTca BO BCEX NPOAYKTax, 0COOEHHO B MepBbIX
6nmopax, MOJSIOKe, Yae, Koge U B APYrnx HanuTKax —MuHepasibHOM
BOZe, COKax, OTBape LIMMNOBHMUKA. MHOro XUAKOCTU MUTb He
peKoMeHAyeTCs nepes TPEHMPOBKOW MAN COPEBHOBaHMEM, a Moc/e
MX OKOHYAHUSA >XAXAY HaLO YTONATb MOCTEMEHHO, NPUMEPHO No
MOMIOBMHE CTakaHa Kaxaple 5-10 MUHYT, U NUTb Hafo HEGOMbLUINMU
rnotTkamu. TemnepaTypa >XWUAKOCTU [OMKHa ObITb YMEPEHHOM, He
MPOX/1aAHOM.
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MMrneHnyeckme TpeboBaHNS K MecTaM 3aHATUIA

MrmeHnyeckas oLeHKa MeCT 3aHATUI BK/KOYaeT B cebs, npexae
BCEro XapakTepuCTUKY BO3AYLLIHOM cpefpl: TemrepaTypa BO34yXa,
BNAXHOCTb, XMMMWYECKUA COCTaB, KONMYECTBO MblnN. 3aTeM
XapaKTepu3yrTCcsa OCBelleHWe MeCT 3aHATUN, BEeHTUNAuUS,
OTON/NeHune, a B bacceiiHax —KavecTBO BOAbI.

CneyunanbHblM TUTUEHUYECKUM TpPebOBaAHUAM [O/DKHbI
COOTBETCTBOBaTb 060pYAOBaHME MECT 3aHATWUIA, CNOPTUBHbLIN
MNHBEHTapb, 0feXaa U 00yBb 3aHUMAIOLLMXCS.

TemnepaTypHble HOPMbI B CAHUTAPHbLIX COOPYXXEHUAX COCTABNAIOT
oT + 1400 + 18° C, B pasfeBasikax, AyLleBbIXx —OT + 22 g0 + 25° C.
Ona 3aHATUIA Ha OTKPLITOM BO34YXe HYXHO MOALepXUBaTb
HOpMasibHYO TemnepaTtypy Tena, MCMosib3ys COOTBETCTBYHOLLYHO
opexay v 06yBb. Mpobnema Bcex 3aKpbITbIX COPTUBHBIX COOPY>XKEH WA
— MNOBbILLEHHAA 3amMbl/IEHHOCTb BO3ayxa. OCHOBHbLIMU UCTOYHUKAMM
MblfX B CMOPTUBHBIX 3a1ax ABNAKOTCA MaTbl, KOBPbI, 00YBb 1 ofex[a
3aHUMaroLumxcs. Moatomy HeobxoamMmMa perynsapHas BnaxHas ybopka
MOMeLLEeHNI N MHTEHCUBHOE MpoBeTpuBaHue ux. CnegyeT NOMHUTb
TakXe, 4TO B Mbl/IbHOM BO34yXe MOBbILWAETCA KO/IMYECTBO
MWUKPOOPraHnu3mMoB. X0OpPOLLIO OTNaXeHHas BEHTUNALMA —0ob6s3aTe/IbHOe
ycnosue 61arononyyHoro ruUrmeHNYecKoro COCTOSHUA BCAKOrO
CMOPTMBHOIO COOpPY>XeHWNA. OCHOBHble TpebOBaHMS K BEHTUNALMM
Takue: B TEYEeHMe yaca BeCb 00BLEM BO3AyXa [O/IXKeH 0OMeHuBaThbCA
3-4 pa3a. ATMM TpeboBaHMAM B HaMbO/bLLENA CTeMeHN COOTBETCTBYIOT
YCTaHOBKM KOHAMLMOHMPOBAHUA BO3AyXa, MPOXOAA Yepes KOoTopble
BO3MYyX OYMLLAETCA, COrpeBaeTCA UM OXNTKAAETCA U YBNAXKHAETCS.

Takxke ypensercs 601blIOe BHUMaHWEe CUCTEME OCBELLEHUS
CNOPTMBHOIO COOPYXXeHUs. YCTaHOB/IeHbl CNneayroLime HOpMbl
OCBELLEHHOCTUN: B CMOPTUBHbIX 3a1ax 414 Bonelibona, 6acket6ona u
raHf6ona OCBELLEeHHOCTb Ha nony fo/kHa 6biTb 300 NOKC, a Ha
BblcoTe 2 M OT nosa 100 ntoke. Mpu NpoBeeHMN COPEBHOBaHMUI 3TK
TpeboBaHWs YBENMYMBAOTCA.

OueHb CTPOro J0/MKHA KOHTPO/IMPOBATLCA BOAA B NaBaTE/bHbIX
6acceiiHax. K Heli npefbsBnslOTCA Takue XKe CTporue TpeboBaHus,
KaK M K NUTbEBOW BOfE. YUMTbIBAETCA 3anax M BKYC BOAbI, €€ LBET U
XUMUYECKUIA cocTaB (KECTKOCTb). [Nnd co3daHusi Heo6X0AUMbIX
CaHUTapHbIX YCMOBUI BOJA OYMLLAETCA pas3HbIMK crnocobamu:
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(unbTpauuelt, koarynauumeii (ocaxaeHWeM ocajka), X/I0pupoBaHUEM
n gp. Temnepatypa BOAbl 418 TPEHUPOBOK AO/MKHA ObiTh + 24 +
27°C, a ansa KynaHus 1M CNOKOWHOro nnaeaHus + 28 + 30°C.

Ko Bcem nmuam, nocewaroLimm nnaeaTeNibHbli 6aCCeitH, [OMKHbI
NpeabaBNATLCA OnpefefieHHble TpeboBaHWsA AN NpeaynpexaeHns
pacrnpocTpaHeHUs B OCHOBHOM KOXHbIX 3aboneBaHuiA. [Jo Bxoja B
Bofy 6acceiiHa HeO6X0AMMO MPUHATL Ayl C ropsyeil BOAOW, MblIOM
M MoYankoi. onb30BaTbCA WHAWBUAYATbHBIMWU PE3NHOBbLIMU
cnaHuamu, nonoteHuem, u T.4. MNocne nnaBaHus B bacceliHe Hago
TaKKe NPUHATbL AyLW C ropsyeli BOLONA.

MrneHnyeckne TpeboBaHMA K TPEHMPOBOYHON oaexae v 06yBu
AVKTYIOTCA KAMMATUYECKMMMW YCMOBUAMM U XapaKTEpPHbIMU
0cobeHHocTAMM Buaa criopTa. Ogexaa n 06yBb LO/MKHbI ObITb NErKAMY,
He CTECHATb ABVDKEHWIA, 3almuiaTb OpraHmMsM (B XOSIOLHOe Bpemst
rofa) OT U3ULLHEA NoTepy Tennia v, B TOXE BPEMS, TKaHb OAEX.bl
[O/MKHa ObITb TEMNIONPOBOAHON M BO34YXONPOHMLAEMOR, XOPOLLIO
BMUTbLIBATH NOT M CNOCOGCTBOBATH €0 UCMAPEHUIO. Tak1MMmn CBOMCTBaMM
B Han60/bLLER CTeneHn 06/1afat0T X10N4aTo6yMaXKHbIE W LLIEPCTSAHbIE
TKaHW.

CnopTnBHas 00yBb J0O/MKHA COOTBETCTBOBAaTb OCOBEHHOCTAM
CTPOEHMS CTOMbI U He JO/HKHA ObITb TECHOIA.

CobntofjeHne BbILLENepeYyncneHHbIX MnpaBua 06LLEeCTBEHHON
FMrneHbl — HeO6X04MMOe YCNOBME MPU 3aHATUU (DU3NYECKON
KyNnbTYpOlii 1 COPTOM.

Kak 6bl aKTUBHO Mbl HU 3aHUMaIUCb (IU3KYNbTYPOW, K Kakum
Obl CpefCcTBaM BOCCTAHOBMIEHUS HU Mpuberaan, Mbl HE CMOXEM
YKpenuTb opraHn3M, eciv 6yaem NoCTOSHHO NOAPLIBATH €ro KypeHem
UAKn ynoTpebieHneM CrMPTHBIX HANUTKOB.

Cogepxalivecs B 1a6ayHOM [bIMe HUKOTWUH, OKWCb YI/epofa,
CUHUNbHAA KUCNoTa W Apyrue SiA0BUTbIE BellecTBa OTPaBfsOT
OpraHu3m, paspyLlaloT MHOrMe ero cucTeMbl. Tak, OKUCb Yriepoa,
CBA3bIBAACL C remMOrfiobUHOM KpOBW, MeLLaeT ero BO3MOXHOCTW
NepeHOCUTL KNCNIOPOA 1Y MOCTOSAHHO KypAWMX Ntogei HabnopaeTcs
COCTOSIHME XPOHNYECKOT 0 KUCIOPOAHOT0 ro1ofaHns. B aTux ycnoBumsx
0COBEHHO CTpadaeT PYHKLMSA MO3ra, COCy/bl KOTOPOro nocse Kaxaoin
BbIKYPEHHON curapetbl HaxoAsATCA B COCTOAHUM CTOWKOro W
ANnTenbHOro cnasma. CHUMXKeHWe KpoBOOGpalleHWs YyrHeTaeT
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06MeHHbIe MPOLECChI, BbI3bIBAET rOMIOBOKPYXXEHWNE, YacTble F0/10BHbIE
60nK, ObLICTPYHD YTOMNSEMOCTb, HapyLUEHWe TOHKOW KOOpAMHaLMK
[BWXeHWA. TOKCMYecKoe feicTBMe TabayHOro fbiMa CKa3blBaeTcs U1
Ha 4acToTe cepfeyHbIX cokpalleHuid. OHa yBenuumBaetcs Ha 15-18
YAapoB B MWHYTY, 4TO B CYTKW cocTaBngeT 10-15 Tbicay yAapos,
O[ZIHOBpPEMEHHO >Ke CnasM COCYZOB YMEHbLUAET LUPKYNIALNIO KPOBU
B CYTKM Ha 2-3 T. Takas HenpoAyKTuBHas paboTa cepaua (rnasHewiLLero
opraHa 4yenoBeka) ObICTPO M3HALIMBAET ero M 3HaAYUTENbHO
YyKOpaunBaeT Xu3Hb. Kpome TOro, Kypsiime 3HA4YUTENbHO Yalle
CTpajaloT OT CTEHOKapAuu, WH(apKTa Muokapga, 3abonesaHwuii
apTepuiA.

CTaTtucTMyecKme faHHble CBUAETENLCTBYHOT O TOM, YTO paK JIerknx
y KypAwux 6biBaeT B 10 pa3 vaule, YeM y HeKypsAwmx. TabauyHblin
AbIM ABNSETCA MPUYMHON BOCNANUTENbHBLIX 3a60/1€BaHNIN FOpTaHu,
Xenyaka, KulleyHuka. pakTUYecKu HeT B OpraHuM3Me YesoBeka
opraHa uim cUcTeMbl, KOTOPbIE B TOM UM MHOW (hOpMe He cTpajani
Obl OT KypeHus.

Pa3pyLlumnTenibHOe [eiCTBYE aKoronis Ha OpraHv3Mm MnposBseTcs
ele cunbHee. [laxxe OQHOKPATHbIA MPUEM CMAMPTHOrO BbI3biBaET
HapyweHne (YHKLMM NeyvyeHW, ocnabnsetca cokpaTuTesbHas
CMOCOGHOCTL Cepfua, MajaeT apTepuabHOe AaBleHue, U3MeHseTcA
(PYHKUMA ObIXaTeNbHOro LEeHTpa, 3aTpyfHaeTcs notpebneHue
Kucnopoga v T1.4. Cnoco6HOCTb OpraHuW3ma YycBamBaTb alKOroJb
ype3BblYaliHO HM3Ka. B TeueHne yaca MOXET YTUINM3UPOBATLCA NLLb
7-9 1 ankoronsa. Bce npesbllwalowiee 310 KOMMYECTBO, OCTaeTcs B
OpraHu3me B BUAE TOKCUYECKUX MPOLYKTOB HEMOJSIHOrO OKUC/IEHUS,
npespaLlaeTca B XONeCTepuH v Xup. MonHoe ounLleHne opraHn3ma
MPOVCXOANT Yepes onpesesieHHbIVi NPOMEXyYTOK BpemMeHW. Ho v nocne
3TOrO C/efibl AIKOTONIi COXPAHAKOTCSA ellle B MO3re U nerkux. A Begb
peyb UAET TOMbKO 06 OAHOKPAaTHOM BBEAEHUU anKorons.

OfHako HambonbWMMKN paspyLUNTENS MU 340P0BbS ABNAKOTCA
HapKOTUKN —Tpyrnna CUNbHOAENCTBYIOLLMX CPeACTB, Napan3yoLwmx
[eATeNbHOCTb LeHTPa/IbHON HEPBHOW cUCTeMbl. K HapKOTUYeCKUM
BeLLleCTBaM OTHOCATCA: aHalla, MapuxyaHa, rawiuil, KOKauH, Orrui
1 ero npenapatbl 1 Ap. [laxke KpaTKOBPEMeHHOe UX NoTpebnieHve Betet
K pasBUTMIO HAPKOMaHUN —60/1e3HEHHOMY B/IEYEHUIO MOCTOAHHOIO
npuvema BO3pacTaloLmnX [03 HapKOTUYECKUX W O4YypPMaHWBAOLLINX
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cpeacTB. Takoe npucTpacTue 06bACHAETCS MOSABMEHWEM Tak
Ha3blBaeMOro aopnyeckoro addexkta nocne ux npuema, T.e.
BO3HMKAeT COCTOSIHUE, XapaKTepusytlolieecsd MOBbILEHHbIM
HaCTPOEHMEM, KaKYLLIENCS NErKOCTbI0 M OCTPOTONM MbILLIEHNS, SPKAM
MMPOBOCMPUATMEM. B 3TOM NpUTAraTeslbHOCTb U CKPbITOE KOBapCTBO
HapKOTWKOB, CMOCOGCTBYIOLLUMX Pa3BUTMIO BHayasle MCUXMYECKON, a
3aTeM M (PM3NYECKON 3aBUCMMOCTU OT HUX. ECnn Takas 3aBUCUMOCTb
chopmmpoBanach, TO OTCYTCTBME HapKOTUKOB BefeT, Kak roBOPAT
crneyyanucTbi® K abCTUHEHTHOMY CMHAPOMY. 3TO eABa NepeHoCKMble
MYKM, COMPOBOXJAMLLMEC MHOXECTBOM PacCTpoiCTB, becnowiagHo
Tep3atloLmx YenoBeka, o CBUAETENLCTBY HEKOTOPbIX 6O0/bHBIX OHU
UCMbITbIBa/IY COCTOSHME 6/IM3KOe K NOMeLLATebCTBY: «TO YTO-TO FOPUT
BO MHE M HEUCTOBO pas/iamMbIBaeT, BbIBOPAYMBAET PyKU U pasampaeT
rpygb M MO3ru, TO MOPO3UT W TPSACET OT X0/0fa, TO, BAPYT,
HaBa/MBaeTCs 4epHasa 0e3bICXOAHAsA TOCKa, ycTpawawouime
ranftouHaumn, NosBASETCS AUKas 03106/1eHHOCTb, MHOMAA XenaHue
OUTbCA O CTEHY WAM KOro-To youtb». B NOA06GHOM TsKenelLlem
COCTOSIHUW, KOT[ja YesloBeK TepseT KOHTPO/Ib Haf co60i, OH CnocobeH
Ha npecTtynneHue. J1I06bIM MyTeM OH CTPEMUTCS NONYYUTb OHEpPeSHYHO
[03y HapKOTUKa, KOTOPasi Ha KOPOTKOE BPeMs MpepbIBaeT COCTOSAHME
abCTVHeHLMW, BbITACKMBAET €ro M3 3TOr0 yXaca W, B TOXe Bpems,
ewe 6onee ycyrybnsieT 61MOMOrMYECKY0 3aBUCUMOCTb OT HapKoTMKa.
HapkomaH oOka3blBaeTCcs B NMPOYHOM 3aMKHYTOM Kpyre, pa3opBaTb
KOTOPbI Ype3BblYaiiHO CNI0XKHO. "opbkue HabMOAeHNS NOKa3bIBatOT:
nafeHvie B 6e34HY MOXET ObITb O4YeHb KOPOTKUM, TOTAa B TeYeHue
4-6 mecsiueB. B panbHelilleM e MoNHas Aerpagauus SMYHOCTM,
(hM3myeckoe paspylleHue OpraHoB W TKaHeil, peskoe ocnabneHue
UMMYHUTETA, HEPeAKO —peXaeBpeMeHHas cMepTb. OTctoaa cregyeTt
BbIBOJ, YTO 3[0POBbe W HAPKOTUKM HECOBMECTUMBI.

KOHTposibHbIe BONPOCHI
1 Ponb h3nyecKoii KynbTypbl U COPTa B XKU3HeLesATeIlbHOCTH
opraHusma.
2. 3HayeHue NMNYHON TUTUEHbI AN 340POBbA YeNOBEKa.
3. Heobxogumble ycnoBus npuv NpoOBEAEHWN 3aHATWUI NO
(hM3nyecKoi KynbType.
4. BpefHble NPUBLIYKN 1 BIVAHNE UX HA 3[0POBbLE Yesl0BEKa.
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KNKOYEBBIE C/TOBA

1 Apantauus - MNpucnocobneHne K pasnnyHbiM (hakTopam,
BbI3bIBAOLMM HanpsXeHvre opraHusma.

2. AfpeHaMH - TOPMOH CUMMATUYeCKO HepBHOMN CUCTEMBI.

3. AKcenepayusa - YckopeHue (pocTa).

4. AHabonm3m - CWHTE3 NOrnowéHHbIX MULLEBbLIX BELLECTB
OpraHM3mMom.

5. AHacTomo3s - CoefjMHeHMe CoCyf0B.

6. ADD - ALeHO3NHTPUMOoCHopHasa KncnoTta.

7. Bontomoperynaumsa - Perynaumsa o6bEMa XULKOCTU.

8. BbI3BaHHbIA MoOTeHUMan - Peructpauus 3neKTpU4ecKol
peakLMy B OTBET Ha pasgpakeHue peLenTopos.

9. MaHrnunii - Y3en

10. N'omeocTa3 - PaBHOBecKe, NOCTOAHCTBO CPefbl.

NemocTas - OcTaHOBKa KPOBOTEYEHUS.

11. I'mnepkaorynaunsa - MNoBbILLeHHOe CBepThbiBaHUE KPOBW.

12. T'ymopanbHue aktopbl - PaKTOpPbl KPOBU.

13. F'nctobnact - 3apoAbieBbIin y3en.

14. Tunokema - CHMXXeHMe HanpsXKeHWs B apTepuasibHOM KpoBU.

15. T'vinep - loBbIWeHMe B KPoBU HanpsxeHua C02

16. TomoinTepmms - MOCTOAHCTBO TemnepaTypbl Tena npu eé
KonebaHMAX B OKPYyXKaroLlen cpege.

17. Onape3 - MoyeoTaeneHue.

18. Kanopusa - EgnHMuUa 3HEpPreTnyeckoro obmeHa.

19. KapgnomumounT - MblleyHas KieTka cepaua.

20. Katabonusm - Pacnaf nuLLeBbIX BeLLECTB, NOrNOLLEHHbIX
opraHn3mom.

21. TabunbHocTb - CrnoCOB6HOCTb MakCMManbHO OTBeYaTb Ha
KO/MIMYECTBO pasfpaXkKeHWin MbIWL, WU HEPBa B €AUHULY BPEMEHN.

22. Nlaktaumsa - BbigeneHne monoka.

23. Mepguatop - locpefHUK.

24, MblLWEYHbIN TOHYC - MbILIeYHOEe HanpsKeHue.,

25. MepTBOe MpPOCTPaHCTBO - YacTb AbIXaTe/bHOro BO3A4yXa,
He yy4yaCTBYIOLLEro B rasoobmeHe.

26. Heilpohn3unH - Benok HOCUTEb FTOPMOHa.

27. MapaBepTebpanbHbIii y3en - ¥Y3en 0K0M0 NO3BOHKOB CMUH-
HOro Mo3ra.

28. MenTnabl - BelectBa 6€1KOBOV NOPOAbI.

29. MNnaueHTa - [leTckoe MecTo.
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30. Meicmekep - JaTunk puTtma.

31. MepexBaT PanHBbe - YUaCTOK aKCOHa, He MOKPbITbIA Mu-
e/IMHOBOI 000/104KOM.

32. NHeBmoOTOpaKc - NonagaHne BO3ayXa B M/eBPasibHYHO MOMOCTb.

33. MocTraHrnmoHapHbIii - MocTy3n10BOM Heps.

34. MperaHrnnoHapHbii - MNpeay3noBoli Heps.

35. pH - KoHueHTpauus BOAOPOAHbIX WOHOB, BOLOPOLHbIN
rnokasarersb.

36. Peabcopbauns - ObpaTHoe MOCTyn/jeHne BOAbl N HEKOTO-
PbIX BELECTB B MOYEYHbIX KaHalbLax.

37. PenusuMHr ropmoHbl - [TOPMOHbI, CTUMYNUpPYHOLWUe 3IH-

* BOKPWUHHbIE XKenesbl.

38. PeTtapgaHusa - 3amefieHne pocTa.

39. PethpakTepHOCTb - COCTOSHME BO36YAMMOCTH.

40. CanbTaTopHOe npoBe-AeHne BO36YXaeHUss - CKaykKoo06-
pasHoe MnpoBefeHUe BO30OYXAEHUS MO HepBy, HE MOKPbITOMY
MWUENNHOBOW 060N0UKOIA.

41. CuHanc - Obpa3oBaHue, rae NPOUCXOAUT KOHTaKT Mexay
HelipoHamu.

42. Cuctona - CokpalyeHue cepaua.

43. CnoHTaHHOCTb - CaM0oBO306YXAeHwe.

44. TepmoreHe3 - O6pa3oBaHue Tensa B OpraHU3me.

45. TupeomasKToMma - YganeHme WMUTOBUAHOA XKenesbl.

46. Tpom6b0OMNO3TUHbLI - PaKTOpbl, CTUMYyNUpylOLMe 06paso-
BaHWe TPOMOOLUTOB.

47. TponoHWH - Crneynduyecknii 6enokx.

48. ®epmeHTbl - BMONOrMYeckn akTMBHbIE BellecTBa B TKa-
HAX U NULLEBaPUTENIbHOWN cMCTEME

49. ®yHKUMOHaNbHaaA cuctema - BpemeHHOe 06beAnHeHMe
pas/INYHbLIX OpraHoB, Hanpas/eHHOe Ha LOCTUXEHMEe MONe3HOro
ANSA CYLLecTBOBaHMA opraHusMa pesynbTaTa

50. UHC - LleHTpanbHas HepBHas cucTtema

51. 93l - dnekTpoaHuedanorpagms.

52. DnekTposHueganorpaua - MeTtof M3yyeHUs OBMOTOKOB
KOpbl F0/IOBHOIO MO3ra.

53. SkcTmpnauma - YpaneHue.

54. 3pUTPONO3TUHbLI - PaKTOPbI, CTUMYNMPYIOLLMe 06pa3oBa-
HVe 3pUTPOLUTOB.
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