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BBEJIEHUE

Bocnumamesnb 0034ceH 3Hamb
ues108€eKd ... 80 8Cex 803pacmax
K./I. YwuHckul
3HaHHS O BO3PACTHBIX OCOOEHHOCTSIX CTPYKTYPhI, PYHKIIMU U Pery/isAlun
KKJOr0 OpraHa M OpraHM3mMa B 1IeJloM W TUTMeHUYeCcKuX TpeOoBaHUM
pa3BUBAOIEMY U PacTylleMy OpraHvh3My HeoOXOAWMbI [Jis TpaBUIbHOU
OpraHM3al[ii IIKOJLHOTO M JIOIIKOJLHOTO pekhMa pebeHKa. DTH BOIIPOCHI
pa3pabaTbIBa/UCh elije B MPOILIOM cToneTud B Poccun B CaHKT — IletepOypre
H.IT. I'yagobuneiM ¥ B Kaszanu I1.®. Jlecraptom U MOAyudId pa3BUTHE BO
MHOTMX By3aX U HayuHbIX yupexzjeHusx P®. CraBUTCAd 3amaua CO3[aHUA
03/I0POBUTE/ILHOM CHUCTeMbl OOpa30BaHUSs, a 3TO IIpeAriojaraeT ToJyuyeHue
CTyJIeHTaMH He TOJIbKO OTpe/ieJIeHHOM CyMMbI 3HaHUM, HO ¥ BLIPaOOTKHA YMEHMM
Y HaBBIKOB M0 CaMOJWArHOCTHMKE, CAMOKOHTPOJII M [Jja)ke CaMOKOPPeKLUH

(DYHKI[MOHA/ILHOT'O COCTOSIHUSI OpraHu3Ma.

ManHoe yuebHOe rocobue TIO/ITOTOBJIEHO KOJIZIEKTHBOM
aBTOPOB,NPe/JCTaB/SIOIINX HAayYHYH IIKOJYy TI0 BO3pPacTHOM (HH3UOJIOTUU
Ka3aHCKOro rocyJapCTBEHHOTO Me[aroruyeckoro yHUBepcuTeTa (HbIHE
KazaHckoro (¢efepanbHOr0 YHUBEPCUTETA), UMEIOLIUM OMbIT U OMNpe/e/ieHHbIe
[NOCTW)KEHHS B UCC/IeJ0BAaHUAX pacTyllero opraHyMsMa.

[TonyueHbl HOBBIE J[@HHBIE O CTAHOBJIEHWHA MApPaCUMIIATUYECKOU U
CUMIIaTUUeCKOW Pperyysiiid Cep/illa B OHTOreHe3e, 00 y4yaCTMM TaKMX
ryMopa/bHbIX (PAKTOPOB Kak aleTWU/IXOJIMH, HOpajipeHaquH, AodamuH, ATO,
razoobpa3Horo TIOCpelHMKa OKCHJa a30Ta B Tiepefaue wuHGOPMAI[Md B
PeryJIATOPHBbIX BAUSIHUSIX Ha cepAlie. MexaHW3Mbl 3TUX SIBJIEHUW MO3HAIOTCS Ha
YPOBHe XOJIMHO-, aJpeHO- U MyPUHOPELIeNTOPOB. DTH HOBbIe (DAaKThI MO3BOJISIOT
O0BSICHUTD pe3y/IbTaThl HAIlIMX MHOTOUMC/IEHHBIX MCC/Ie[JOBaHUM, TTPOBe/IeHHBIX
C IeTbMH IIIKOJIbHOT'O BO3pacTa IMPH Pa3HbIX YCIOBHUSIX U TEXHOIOTHSIX 00yUeHHS.

@.I'. CUTouKOoB



3aHaTue 1. ®usnueckoe pa3BUTHE JjeTeHd U MOJJPOCTKOB U MeTO/IbI €ro

onpeaeneHusi. AHTponoMeTpus. OljeHKa TUIIA Te/I0CI0KeHUs

duzuueckoe pazeumue (PP) - sABAsAETCS KOMILUIEKCHBIM, AUHAMWUYHBIM,
HepaBHOMEPHBbIM 0 WHTEeHCHMBHOCTU TporieccoM. Ero ypoBeHb — OCHOBHOM
rokaszaTeslb MOPGOQYHKIMOHATBHBIX 0COOeHHOCTel opraHu3ma, T.K. OH
OTpa)kaeT  COBOKYITHOCTb  MOP(OJIOrMYecKux, (U3NOIOTUUECKUX U
OMOXUMUUECKUX TIPU3HAKOB, OTpejle/Istol[UX CTereHb (H3UUecKol U IO0BON
3penocTy, (PU3NUYecKord CUJIbI U TaDMOHWYHOCTU pa3BUTHS UHAWBUAyyMa. [lisi
B3POCJIBIX JIFO/ieM yPOBeHb (pru3nueckoro pas3Butus (Y PP) ciykuT rokasarenem
3[0POBbS YejioBeKa, [/l [eTCKOr0 OpraHusMa 3TO elje W KpPUTepuu
MPaBUWIbHOCTHU X POCTA U Pa3BUTHSI.

OCHOBHbIMU Memooamu Ucc/1e0068aHusi YPOBHSI (pM3MUeCKOT0 pa3BUTHUS
SIBJISIFOTCS:

1. Comamockonusi - Hapy>XHbId OCMOTP, KOTOPbIU MO3BOJISIET OMNpe/Ie/TUTh
pSifi OMUCaTe/bHBIX TIPU3HAKOB B COCTOSIHUM CKeseTa, MYCKY/aTypbl, pa3BUTHS
JKUPOBOTO CJIOS, aHOMAa/IMd B Pa3sBUTUM, ONUCaHWE (OPMbI TPYAHOU KIIETKH,
OCaHKH, CTOMbI-OpraHa OMOpbI U MepeiBKeHNS];

2. Anmponomempus - ornipefie/ieHde [JJIMHbl OTJAe/bHBbIX YacTel Tesa,
JIMaMeTpOB, OKPY>KHOCTEH U Beca Tea;

3. duzuomempus - usaMepeHue (QYHKI[MOHA/IbHBIX MOKa3aTe/ield opraHru3ma
C WCII0/Ib30BaHUEM CrielliabHbIX TIpUOOpOB. JKU3HEHHYH) eMKOCTh JIeTKUX
(?KEJI) onpefiensitoT € TIOMOLLIBEO CITAPOMETPA U T.J,.

Bce o0cnenoBaHusi TPOBOAST TI0 OOLENPUHATON YHUDULIMPOBAHHOU
MeTO/IMKe TIPU MaKCHMaJIbHOM OOHa)keHWU Tejia, B MepBOM IOJIOBUHE [IHS TpU
€CTeCTBeHHOM OCBellleHUH (B CBET/IOM MOMEILEHUH).

AHTpOmOMeTpUST - 9TO  KOMIUIEKC  M3y4YeHUsi  TPYIIOBbIX U

WH/IUBUYabHBIX MOp(dosiornyeckux ocobeHHOCTel uesioBeyecKoro tena. Ilpu



3TOM M3YyualoTCs U3MepUTe/IbHbIe U OmucaTe/ibHble MpU3HaKU. V3MepuTenbHbIe
TIPU3HAKW BBIPA)KAIOTCSI B aOCOJTIOTHBIX M OTHOCHTENbHBIX YMC/Iax (Macca Tena,
pOCT W T. [.); ONWcaTesbHble - TOJIOBble, KOHCTUTYLIMOHA/IbHbIE, PAacOBble U
Apyrve 0COOEHHOCTHU Tefla - JAlOTCs B OMKcaTeIbHOM hopMe WK BhIPaXKaroTcsl B
YCJIOBHBIX e/luHUIIaX (0asniax), mo3ToMy JaHHBIA MeTOJ, UCC/eJOBaHuUs TTOTyUYUI
Ha3BaHWe aHTPOCKOMNWH, WM COMaTOCKONUU. AHmponomempus (anthropos -
ye/IOBEK, metron - mMepa) - MeTO, UCC/ieZloBaHUs], OCHOBaHHBIM Ha W3MeHeHUU
MOp(0J/IoruUecKrx 1 (PyHKI[MOHAIbHBIX MPHU3HAKOB uesioBeKa. Mi3MepeHue pocTa
W [JJIMHBI TYJIOBMI[a UMeeT O0oJibllioe 3HAaueHWe i OLeHKHA 0011ero
¢dusnyeckoro pa3Butusi pebeHKa U TMPOTOPILMOHATLHOCTH PAa3BUTUSI OTZE/TbHBIX
yacTeil ero Tesa, HapyLIAIOU[UXCS MU HapPYIIeHUM SHJOKPUHHBIX (PYHKIIUM,
oOMeHa BelleCTB, BPOXKAEHHbIX aHOManusx pa3Butus. Ocoboe 3HaueHUe MMeeT
KOHTPO/Ib ()U3MUECKOT0 Pa3BUTHUSI JeTel, T. K. CJIY>KUT TOKasaTesleM poCTa U
dbopmupoBaHusi opranu3ma pebeHka. Ha mepBom rojiy >kKu3HU M3MepeHue poCTa,
Macchl Tejla OKPY>KHOCTH TOJIOBbI, TPY/IY U AP. TIPOM3BOJUTCS TIPU MeJJOCMOTpPax
e>XXeMeCsilUHO, B [IOIIKOJIbBHOM BO3pacTe - He MeHee 2 pa3 B rojl, B IIKOJIbHOM
BO3pacTe - exerofgHo. CuCTeMaTUYeCKUM aHTPONOMETPUYECKHUHA KOHTPOJIb
TI03BOJIsIeT CBOEBPEMEHHO BLISIBUTH HapyllleHHsl (U3NUeCKOT0 pa3BUTHs pebeHKa
(oTcTaBaHMWe B pOCTe, Macce Tesia), KOTOPhIE B psiZie C/Iy4yaeB SIB/ISIOTCS MEPBbIMU
NpU3HaKaMM BO3HUKHOBEHUS Kakoro-mbo 3abosieBaHUs WM HapyIleHUs
(b13MYeCcKOro pa3BUTHSI.

Pocm yCcnoBHO MOXHO Obl7lo ObI  OLIEHUTh KakK KOJMUeCTBEeHHbIe
M3MeHeHUs], TOT/la KaK pa3BUTHe yKa3biBaeT Ha KaueCTBeHHbIe mpeobpa3oBaHusl.
Pocm u pa3eumue HepaspbiBHBI MeXJy c000l U B3auMO00YC/IOB/IEHBL
Pa3zeumue moHMMaeTCsl TOpa3Zio0 IIMpe, TaK KaK COBMelllaeT B cebe TOHSTHe
pocTta. HecMoTpsi Ha HerpephIBHBIN XapaKTep poCTa U pa3BUTHUSI, paclieHUBasi ero
KaK TOCTynaTe/bHbIM MpOLIECC, MOXHO DPerdcTpUpoBaThb BO3HHUKAOIIMUe

n3MeHeHUs1. POCTOBble M3MEHEHMsT MOXKHO OTMedaTb II0 KOJIMYeCTBEeHHbIM



MoKa3aTesisiM, CerofHsi 3TO JOCTYITHO Ha ypOBHe OMOXMMHUYECKOrO aHa/v3a 1o
Mepe HakKoOIUIeHUss cTpoutenbHOro Oenka. OfHaKoO [ OLIEHKW TMpoliecca
pa3BUTHSI UMeeTCsl Lefblil  psif TpyAHocTed. Tak Kak pasBUTHE [JaeT
CKauykoobOpa3Hble pe3y/bTaThbl, TO TPUXOJUTCS OLIEHWBAaTh YPOBHU WM 3Tarlbl
pa3Butus. Ecu poct Gike 1o coziep>kaHUI0 K MOP(OIOrMUecKUM TIOHSTUSIM,
TO pa3BUTHe - K (u3MoJoruuyeckuM U (yHKUMOHaA/NIbHbIM. Pa3Butue
Tipeirosiaraet:

1) pocr; 2) nuddepeHIIMPOBKY opraHoBs; 3) opmMoobpa3oBaHue.

TpaguLMOHHO CYMTAIOT, YTO POCTOBble W3MEHEHHUsI COMPOBOXKAAIOTCS
yBeJIMUeHreM 4Kcsia KAeTOK, UYTO JeHCTBUTEIbHO UMEeeT MeCTO B KOCTSIX, JIETKUX,
KOXKe U MH. Ipyrux opraHax. Ho B Takux 00pa30oBaHUsIX, KaK MBbILILbI U HePBHast
TKaHb - peo0/1a/jatoT MpoLecChl yBeJWYeHus pa3MepoB, 00beMa U MacChl CaMUX
KJeToK. PocT K/eTok, TKaHel, OpraHoB W OpraHvM3Ma aKTUBU3UpYeT
dusnonornyeckue  Tpoliecchl, oboraijaeT SHepPrope3epB U  TOBBIIIAET
(YHKLMOHa/IbHbIE BO3MOXXHOCTU - [JOCTHIaeTCsl HOBBbIM ypOBEHb pa3BUTHS,
MIPOMCXOUT CKAuOK Ha HOBBIA 3Tar. OOIilen3BecTHbl yBeIUUeHUs YJapHOTO
o0bemMa  KpDOBM, JKMU3HEHHOW €eMKOCTH  JIeTKHMX, MBbILLIEeYHOM  CHUJIBI,
paboToCocoOHOCTH, JIOBKOCTH, BBIHOCJMBOCTA W MHOTOTO JIPYroro, 4To
COTIPSDKEHO C (PYHKLIMOHATbHBIMA BO3MOYKHOCTSIMM, BO3pacCTalol[UMHU TI0 Mepe
pOCTa ¥ pa3BUTUS OpraHM3Mma.

B miporjecce pocta u pa3BuUTHsl, 0COOEHHO Ha pPaHHUX JTariax OHTOTreHe3a,
BeCbMa M3MeHUMBbI IPOMOPLUU TeJia.

KoHeuHbI NpUPOCT MOKa3aTesier yacTel Tejia HeoAuHaKoB (puc.l).

CoOTHOIIeHUs YacTell Tejla HOBOPOXKZEHHOI'O0 M B3POC/IOr0 CYLeCTBEHHO
orvuatoTcsi  (puc. 2). Bbicokas cTereHb HW3MEHUYMBOCTM B OHTOTeHe3e

Hab/ojaeTcst B BepxHell YaCTH JILIEBOTO OT/je/la U KOHEUHOCTEH.



Hau6osiee cTabuIbHBIN HHIEKC B TIPOTIOPLIMM Tejla OT HOBOPOJKEHHOTO 10
B3POCJIOTO - 3TO COOTHOIIIEHWe TIoKa3aTesiel [JTMHBI TYyJ/IOBHIlA K o0Iel gmuHe
Tenia (H TynoBuma/ H anvnbl Tena) u cocrabsier npuMepHo 40%.

HapacTtanue oT/ieJI0B HEPBHOM CUCTeMbI UleT HepaBHOMepHO (puc. 3). Ux
yBeJIMYeHHWEe TPOUCXOAUT B PAa3HOM CTeNeHu, TIpeXKJe UeM YCTaHOBUTCS

COOTHOILIEHUE YaCTel, ONTUMAJIbHOE [/ aKTUBHOT'O (DYHKLIMOHUPOBAHUSI.

B5 pa3

Puc.1 VIamMeHeHue yacTel TeJia 10 Mepe pOCTa U pPa3BUTHSI.
[Tpoucxogut yBe/iueHre rooBbl B 2 pa3a, TYJIOBUILA - B 3 pa3a, KOHEUHOCTeH -

B 5 pa3

Puc.2. [JuHaMMKa MpOMOPLUK TeJia B 3aBUCHMMOCTH OT BO3pacTa.

A - HOBOpOXZeHHbIM (2) b - B3pocblii (3)



Xopouio W3BeCTHO, UTO TakKWhe TIOKas3aTeld, KakK mdcca OAuHd W
nogepxHOCmMb meJia TIO[BeP)XeHbl 3HAUUTEIbHOM AWHAaMUKe B OHTOreHese. Ho
OlleHKa JTUX TIOKa3arejiell Ha Ka)K[JOM JTare pa3BUTUS HeoOXoauma s
MoJiyueHUsT TIpe/iCTaB/eHuss 00 WHTeHCMBHOCTH OOMEHHBIX IIPOLIeCCOB:
3HeproobMeHe, TepMOPeryasiiiyd U MH.Ap. Tak, HarlpyuMep: OBEePXHOCTh T'OJIOBEI
coctaByisseT 21% OT TOBEPXHOCTA Tejla y HOBOpPOXKAeHHOro u 7,5% -y
B3pOCJIOro, TyJioBUIa 32% 1 35% COOTBETCTBEHHO, OJJHOM BepXHEeU KOHEUHOCTH
17% y HOBOpOXxaeHHOro U 19% y B3poC/a0ro, HWKHer KoHeuyHOCTH 31% u 39%
COOTBETCTBEHHO.

HakoruieHHbIe 3HaHUS O POCTe U Pa3BUTHUU CBUJIETEILCTBYIOT O CI0XKHOM,
HepaBHOMEPHOM, HEeOJHOBPEMEHHOM XapaKTepe M3MeHeHWW, MPOUCXOJALINX B
opraHusMe. S$IBjieHMe 35TO TIOJIyYW/IO Ha3BaHUE 2emepoXpOHHOCMb (TeTopo
-Ipyroii, xpoHoc - Bpemsi). Ilocne omuiofoTBOpeHUs, ApOOIeHUs SULIeK/IeTKH
HauvHAaeTCsl 3aKjajika TKaHed W (OPMHUPOBaHWE OpPraHOB. Y>Ke Ha MepBbIX
jTarax OHTOreHe3a HabJItOJj@aeTCsl reTepOXPOHHOCTh. [1epBbIMU 3aK/1a/IbIBAIOTCS
9KTOJlepMa U 3HTOJiepMa, 3aTeM Me3ojiepMa, (popMHUpOBaHHWe HEPBHOM TKaHW,
XOpZbl, TIOKPOBa OIlepexaeT MYCKY/IaTypy, KPOBEHOCHYIO, [bIXaTe/lbHyI U
apyrue cuctembl. Cepaue (GYHKIMOHUDYET Yy)Ke Ha TpeTbell Hefese
9MOpPHUOHATBLHOTO Pa3BUTHS, a MOYKU 3HAUWTETBHO T103Ke, BCTyIasl B JielCTBUe
TOMIBKO Yy HOBOPOXZAEeHHOro. ®opmupoBaHue, CO3peBaHHe W (YHKI[MOHA/bHAs
aKTUBHOCTh OPraHOB, YaCTel Tejia 3aBUCUT OT MoTpebHOCTel opraHusMa. Tak, B
riepyuoy;, paHHero fgetctBa (1-3 roma) MHTEHCUBHO COBEpILEHCTBYETCS HePBHast
CUCTeMa, pa3BUBAETCS MbIIlIeYHasi CUCTeMa M KOOpJWHAL[MOHHas (YHKLUHUS
HEPBHOU CUCTEMbI TP OCBOEHUM HaABBIKOB CHJIEHUS, XOXKJEHUS, MOJIOXKEeHUS
cTos. B 3TO ke Bpemsi mpope3bIBalOTCS 3yObl, TMOBBIIAETCS KUC/IOTHOCTD
JKeJTyZJOUHOr0 COKA, MHTeHCUBHO pacTeT KUIIEeYHWK. V3MeHSATCS IpOnopLvU
Tena. Y [IOIIKOJBbHUKOB (3-7 JieT) WHTEHCUBHO (DOPMUPYETCS MBIIIEYHBIU

dllfiapaT, BO3pdCTae€T [ABUIradaTe/IbHad dKTUBHOCTb, HO TOHYC crubarenei



npeobsiafiaeT HaJ, TOHYCOM pa3rubaTesieli, UTO 3aTpPyZAHseT MPaBUIbHYO OCAHKY.
AbconoTHbIe pa3Mephl cep/ilia YBeIUUMBaKOTCs, XOTS MPU 3TOM OTHOCUTETbHO
ob1jeii Macchl Tesa TOKa3aTelyd Cep/lia YMeHbLIAKTCS; COCY[bl pacTyT, HO
TeMIIbl WX pa3BUTHA He COOTBETCTBYIOT TeMIlaM, BCero OpraHusMa, uTo
TIPUBOJWT K CY)KEHHWIO IpOCBeTa COCYZOB, IPU 3TOM IOBBIIIAETCS [aBJIeHUe.
BivsiHMe ~ CMMIIaTUUECKOM ~ HEPBHOM  CUCTEMBbI  TpeBajvMpyeT  Haj
rapacMMIIaTUYeCKOW, 4YTO CTHMYJ/IMPYeT 4YacTOTy CepJeuHbIX COKpall[eHWH,
0COOEHHO TpYM MBILIEYHOM Harpy3ke W SMOLIMOHA/NILHOM  HarpsbKeHUU.
[Tpoucxogutr cMeHa MoJIouHbIX 3y0OoB. HapactaeT ocTpota ciyxa, HO
COXpaHsieTCs JanbHO30pKas pedpakuys. B mMiazaiem mkosnsHOM Bo3pacte (6-7-
11 net) yBenmuvBaeTCsl MblllleuHasi CUjla PyK U HOT, HO C/1a0bl r1yOOK/e MBILLIL[bI
CcnvHbl U Oosblasi THOKOCTh TO3BOHOYHMKA. VM B 3TOM BoO3pacTe MpOLieCChI
BO30Y)KJeHUs1 TIPOZO/DKAIOT TpeobsazfaTh Haj TOpMO)KeHWeM. [lnvHa Tena
yBeJIMuuBaeTcsl Ha 4-5 ¢M (a y [OLLIKO/JIbHUKOB Ha 5-8 CM), UTO CONPOBOXKAeTCs
Oosiee VMHTEHCUBHBIM HapacTaHWEM [JMHbl COCYZOB — Ha 3ToM (poHe
HabJ/1r0/1aeTcsl Jjaxke MOHMKeHWe KPOBSIHOTO ZiaBjieHUs. [10CTaTOUHO BbIpayKeHHOM
reTepOXpOHHOCTEL B 3TOM BO3pacTe IpeJpacrioiaraeT K HapaCTaHUIO0 YTOM/IeHU,
yTo yCyryOssieTcsi HelmpoJyMaHHOM CHUCTeMON Harpy3oK U WTHOpUPOBaHHEM
pe>xuMa. [TopoCcTKOBBIM BO3pacT yCA0BHO 0b6o3HauatoT 12-15-16 rogamu. B
yKa3aHHbBIW MepUOJ, B OpraHu3Me TPOUCXOAST Takue OypHbie TIPOIeCcChl, UTO U
BHeIlIHee UX IPOSIBJIEHHe, a TakKe BO3JelCTBUEe Ha ICUXWKY BeCbMa Be/MKO.
MeT WHTEHCHMBHBIM POCT Ha BCeX YPOBHSX, MOBBIIAeTCS 0OMeH BellecTs,
YCUTUBAETCS SHeProoOMeH, Pe3KO MOBLIIIAeTCS AeaTeTbHOCTh U 3(PPeKTUBHOCTh
)Kesie3 BHyTpeHHel cekpeliuy. BoipakeHHOe pa3BuUTHe NMprUoOpeTal0T BTOPUYHbBIE
MOJIOBble TPU3HAaKU. VJeT WHTeHCUMBHasi MYCKYJu3alusi, O0COOeHHO TIof
B/AMSIHUEM (PU3MYEeCKUX YMNpPaKHEHWM W CIOPTUBHBIX TPEHUPOBOK. 3aMeTHO
yBeJIMUMBAETCS Cep/lie, 3HAUMTEe/bHO oOrepexas COCYZAbl, UTO IIPUBOJUT K

BBIpA’>K@EHHOMY IIOBBIIIIEHWIO OdBJ/IEHUS, IMOJYUMBIIEMY Hd3BdHHE «HOHOWeECKas
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2unepmoHusi». Ha ¢oHe aKTHMBM3alMM TIOJKOPKOBOW 30HBI Hab/rOZaeTcs
oc/iabneHre TOHyCa KOphbI, UTO TIPUBOAUT K HapacTaHUIO 00111ero BO30y»KAeHUs U
ocsab/ieHst BCeX BHIOB BHYTPEHHEr0 TOPMOYKEHHUSI.

I'emepoxpoHHocmb pocma W  pazeumuss He  TIPOTUBOPEUUT
TapMOHUYHOCTH  (DYHKI[MOHA/JILHOTO  COCTOSIHUSI, OpraHu3Ma ¢ LIeJIOM.
['eTepOXPOHHOCTb OTpa)kaeT TO3TalHOe BK/IFOUeHWe TeHeTHYeCcKOoro armapara B
pa3BuTHe opraHu3Ma. Peasnu3yrolijpecsi ToJ| BO3ZJENCTBHEM CpeAbl TIPU3HAKU
OopraHu3Ma TIO/IBepraloTCsl >KeCTKOMY KOHTPOJIIO U WCMbiTaHWiO. OpraHbl U
CHUCTEMBbI OpraHOB COBMECTHO  00eCIieunMBalOT  ONTHUMAa/JbHBIA  PEXUM
JesiTeIbHOCTH OpraHu3Ma, TO eCTh opmMupyeTcst hyHKI[MOHA/IbHAsA CHUCTeMa.

[Tocsie mepecTpoek B eTCKOM M FOHOIIIECKOM BO3pacTe HACTYTIaeT Mepro/
BBICOKOW HaZIe)KHOCTH U OTHOCHUTEeTbHOW CTaOM/IbHOCTH BCeX (hH3UO0I0TrHUYeCcKrX
rapamMeTpoB BILIOTh 10 50-60 s1eT.

Memoouka npogedeHusi aHmponomempu4ecKux usmepeHutl.

[Ipy aHTpONOMeTpUHU OIpefieisitoT POCT, MaccCy, /[AJUHY TYJIOBUIIIA,
OKPY>XHOCTb T'OJIOBBI, TPY/JHOM KJ/IETKH, IIIeH, )KMBOTA, pa3Mephl Ta3a, HIDKHUX U
BePXHUX KOHeuHocTel. [lo 95TMM TmOKas3aTessiM [JlaeTcsi 3ak/OueHue O
bu3MUeCcKoM pa3BUTUM M HMEIOIIUXCS OTK/JIOHeHWSX. 3alluch JIMHEWHBIX
pa3MepoB [al0T B CAaHTHUMETpax, pe3y/bTaThl B3BEIIMBAaHUS - B KHJIOTpaMMax.
3MepeHus1 MPOBOASAT B OJJHO U TO >Ke BpeMsi, 0OOBIYHO B YTPEHHHE Yachl, MACCy
TeJla yCTaHABIUBAIOT /10 TIpYeMa TTUIIH.

Maccy mena oripefiesisitoT yYTPOM HaToOljaK, B JIeTKOW oOJexe.
B3BervBaHue MPOU3BOJASAT Ha MeJUIMHCKUX BecaX, MPaBUILHO YCTaHOBJ/IEHHBIX
W OTpEeryJMpOBaHHBIX. [1/is peryupoBKYU TPy3bl Ha BepXHeW W HIDKHEM IIaHKe
KOPOMBbIC/Ia (TpaMMbI ¥ KUJIOTPaMMbI) CTaBSAT B HYJIeBOe T0JI0’KeHHe, OTKPhIBAlOT
3al1[e/IKy KOPOMBIC/Ia U C TIOMOIIbIO IBUTAIOLIUXCSl HA BUHTE 0a/laHCUPOBOUHBIX
IPY3UKOB 0Oa/slaHCUPYIOT KOPOMBIC/IO. PeOeHOK CTaHOBUTHLCS Ha T/IOIIA/IKY BECOB

TIPY 3aKPBITOM 3allle/ike KOPOMBIC/IA.
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JauHy mena omnpepensilOT B BEPTUKAJbHOM TIOJIOKEHUU C TIOMOLLBIO
CTaHAAPTHOTO [IepeBIHHOrO pocTtomepa. [ uW3MepeHuUsi [JIMHBI —Teja
WCTIO/Ib3YIOT POCTOMED, TPe/CTaB/SIONMN CcO00M BepTHKaNbHYIO IIJIAaHKY C
HaHeCeHHOM Ha HeM CaHTHMeTPOBOM IIKa/IOW, YKperuvleHHY Ha Tuiomjagke. ITo
BEPTUKA/IbHOW TIJIaHKe [JBW)KETCS BBEPX-BHU3 TIUJIAHIIET C TOPHU30HTAIbHO
pacriosio’)KeHHbIM  KO3bIpbKOM. CTy/leHTa CTaBST Ha TIUIOLIQAKy CIIMHOW K
BEepPTUKA/IbHOM CTOMKe TaK, UTOObI OH KacasjCs CTOMKU IIATKaMH, STOAHWI[aMHU,
7loTlaTKaMU ¥ 3aThITKOM. ['07l0Ba HaXOAUTCS B TaKOM IIOJIOKEHUM, YTOOBI
HapY>KHBbIM C/TyXOBOM TIPOXOZ, W Tya3 ObUIM Ha OJHOM YypoOBHe. IlnaHrier
OMYCKarT Ha royioBy. LIudpel Ha 1IKane y HWKHEro Kpasi IJlaHilleTa yKa3bIBatoT
[JTUHY Terna.

OKpyJsCHOCMb  20/108bl  VI3MEPSIOT  CAHTUMETPOBOU  JIEHTOM  IIO
MaKCHMa/IbHOMY TIePUMETPY TOI0OBHI (C3a/iM - TI0 BBICTYIY 3aTbUIOYHOTO Oyrpa, a
criepe/iv - 1o HafIOPOBHBIM Aiyram). OKpyi#CHOCMb 2pyOHOLl K/1emKu U3MepSIoT B
MOJIOKEHUM CTOSI CAHTUMETPOBOU JIEHTOW, TMPOXOASAIEN C3aJy TI0J, YrOJKaMU
JIOTATOK, Criepey - Haji cockaMu. OKPY>XKHOCTh I'PY/IHOU KJIeTKH W3MepSIIOT Ha
BBICOTE MaKCHMaJIbHOTO BJj0Xa, Mpe/ie/IbHOr0 BbII0Xa U BO BpeMsl AbIXaTe/IbHOU
Tay3bl.

OyeHka nponopyuoHa/AbLHOCMU Me/A0CA0HCeHUsl. Y CTaHOBJIEHO, UTO
MeXX/ly POCTOM, MacCOW Tejla M OKPY>KHOCTBbIO TDY/JHOW KJ/IETKA 4YesjoBeKa
MMEIOTCSl Orpe/le/ieHHble COOTHOILIeHUs, KOTOpble MOMOratoT Jyullle OLeHUThb
TIPOTIOPLIMOHAILHOCTL ~ €r0  Tesioc/ioKeHus.  Haubosiblliee  TIpakTHYecKoe
3HaueHue UMEIOT CaeAyrolre MoKa3aTeau Wik UHAEKCHI.

Macca-pocmogoli nokazamenb, OTPaXKAIOIIUK TIPOTOPIMOHA/IEHOCTE
poCTa ¥ Macchl, orpejensieMblii o (popmyiie:

MPII =M x100: 1,

rae M - macca Tena, Kr, [ — fAivHa Tesa, CM.
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HopMasibHOe COOTHOLLIeHYe [JIMHBI Tejla ¥ MacChl BbIpaXkaeTCsl UHJEKCOM
37-40. bonee HU3KWMKW TMOKa3aTeJb CBUJETE/NbCTBYeT O TMOHWKEHHOMU
YIUTaHHOCTH, 00Jiee BEICOKHM - O TIOBBILLIEHHOM.

Huodekc Yyauykotil TakKe IMO3BOJISIET CYAUTH 00 yITUTaHHOCTH:

3 OKpPY)XHOCTH IJIeua + OKPY)KHOCTB Oeipa + OKpPY)XHOCTh T'0JIeHH - i/INHA TeJIa.

[Tpu HOpMOTpO(dUM BennurHa UHAeKca coctasiseT 20- 25.

HH0dekc maccbl mesa 1103BOJIsIeT ONPe/Ie/TUTh OTK/IOHEHUSI TI0 Macce TeJia.

B M I - uapaekc maccol Tesia (Body Mass Index)

B M I paccuutsiBaeTcs no popmy.ie:

BMI=m/h?

r7ie m - Macca TeJia uejioBeka (B KuaorpaMmmax), a h — ijivHa tea uenoBeka
(B MeTpax).

Breigenstor ciegyronjye 3HaueHuss BMI:

MeHbl1e 15 - OCTpbIH JlePUIUT Beca;

ot 15 g0 20- neduiuT Beca;

ot 20 g0 25- HOpMaJ/bHbIN BEC;
ot 25 10 30- M30BITOUHLIHN BeC;
cBbIe 30 - OXKUpeHue.

Kpome ToOro, /s oripefiesieHUs] AO/DKHOM MacChl Tela MOXXeT ObITh
TipuMeHeH psiJ UHAeKcoB. Hanpumep, uHgeKc BpoKa ucnosib3yeTcs mpu pocTe
155—170 cm.

HopwmanbHast macca tena (poct [em]— 100)— 10 (15).

Tun  Te/nocnO)KeHWs ~ 4YeJioOBeKa  OLIEHMBAeTCsi  C  TIOMOLLBIO
COMAaTOCKOITMYEeCKHUX METO/I0OB, KOTOpble TI03BOJISIFOT  OL[EHWUTh  OOIIyI0
XapaKTePUCTUKY  TeJ0C/IOXKeHUsT M0  MOpP(oJIoTUUecKuM  TpU3HAKaM
obcienyemoro. Ilpu ompeze/ieHMd KOHCTUTYI[MOHA/TBHOTO THIA OOpaiiamT
BHUMaHHe Ha pa3BUTHE U COOTHOIIIeHHEe TaKWUX TPH3HAKOB, KakK ¢hopma CITHHBI,

IrPYJHOM KJ/eTKH, >XHMBOTA, HOT, CTeleHb Pa3BUTUS KOCTHOW, MBILIEYHOU W
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KupoBoit  TkKaHeil.  Cyll[eCTBYIOT  pa3/uuHble  KjacCU(GUKALUK  TUIIOB
COMaTUUYeCKON KOHCTUTYLUH.
MoO)KHO OITpefie/IuTh TUIT TeJIOC/IOKEeHUsI, MCIO/b3ys MacCa-pOCTOBOU
uHgekc (MPUN) o dhopmyie:
MPU = M (kr)/Poct (m)°

CpaBHI/ITe Imo/Iy4yeHHbIe JaHHbIE C TaO/JIMYHBIMU Be/IMUMHAMU U HaﬁAHTe THUII

TeI0C/I0XKEHUS U ero XapaKTePUCTHUKY.

Tao/muna 1.
3HaueHHe Macca-pocToBoro Kodgdunuenra y 00c/ie/[yeMbIX My>KCKOT0
10/1a B Pa3HbIX BO3PACTHBIX rpynmnax

Tun Bo3pacr (s1eT)

TEe/10C/I0)KEeHUA 7 8 9 10 11 12 13 14 15 16
AT eCTUBHBIN 13,8| 13,7 | 13,5| 13,2| 13,1 | 12,9| 12,8| 12,8 12,7 | 12,7
MBIIIeYHbIN 12,6| 12,6 | 12,5| 12,1| 12,6 | 11,8] 11,8| 11,8] 11,8 | 11,9
TOpaKa/IbHbIU 11,8 11,4 | 11,1| 11,1 10,9 | 10,7| 10,6| 10,9| 11,0 | 11,4
ACTeHUYHBIN 96| 94 | 9,1| 8,7 86 | 86| 8,7 | 9,1 9,7 9,7

Taoura 2.
3HaueHHe MacCa-pocToBoro Ko3QQuijenTa y 06c/1eyeMbIX JKeHCKOro
110J1da B PA3HBIX BO3PACTHBIX I'pyIinax

Tun Bo3spacr (n1eT1)

’T:“"C”“’“H“ 7| 8] 9 | 10| 11| 12| 13| 14| 15| 16
JIATeCTUBHBIN 13,5| 13,2 | 13,0 | 13,0 | 13,0 | 13,0 | 13,1 | 13,2 | 13,3 | 13,5
MBIIIeUHbBIN 12,7 12,4 12,3 11,9 | 12,0 11,9| 12,1 | 12,2| 12,7 | 13,0
TOpaKaJIbHbIU 11,5114 11,0| 11,7 | 10,7 | 10,9 | 11,3 | 11,6 | 12,0 | 12,7
ACTeHUYHBIN 92 (88| 86| 83| 85| 90| 9,8 | 109 10,9 | 10,9

Knaccudukanys mopgotunos no B.I'. Illtedko BK/ItOYaeT:
/Jluzecmug@HbIli mun - KOCTH CKejieTa IITMPOKHe, TUIeud He Iupe bemep,
CPaBHUTE/IbHO KOPOTKME KOHEUHOCTH, OTHOCUTEeNbHO Masblii OOBEM Jerkux,

MaJ/ilafd BIHOC/IMBOCTG.
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MblweuHblil mun - KOCTH CKeJieTa y3Kue, Tijieud mmpe Oefiep, KOHEUHOCTH
cpeHel AMHBI, OOBEM JIETKMX CpelHWM, MblllleyHass cwia OoJibliias,
BBIHOC/IMBOCTb CPeJHSs,

TopakaabHbili mun - KOCTH CKejieTa y3Kue, Tjieud HeMHOro 1vpe Gefep,
KOHEUHOCTH CPAaBHUTE/ILHO [JIUHHbIE, 00BbEM JIETKMX OTHOCUTETHHO OOJIBIIION,
MBIIIIeYHasi CHJia MaJiasi, BLIHOCJIUBOCTh 0OJIbIIIas.

XapakTepuCcTHKa dcmeHU4YecKoz0 mund TeJIOC/IOKeHUsI Takasl Ke, KakK y
TOpaKa/bHOTr0, HO 60Jiee BbIpa>kKeHHasl.

Takke MOXKHO OIpeJe/IuTh KPernoCTb TeJI0C/I0KEeHUs], UCIIONb3ys] UHOEeKC
Kpenocmu mesocnoxceHusi (vHpekc ITunbe). Paccunrante nHzgekc 1o ¢popmy.ie,
TI0C/Ie COOTBETCTBYIOLMX U3MEPEHUHU.

Nupekc [Munbe (X) = Poct (cm) — [Macca (kr) + OI'K (cm)],

rae OI'K — oKpy>XKHOCTb TPYHOM KJIETKY Ha BbIJJOXE.

Ounenka: Menblle 10 — kperikoe Tesiocoxenue, 10-20 — xoportee, 21-25 —
cpesiHee, 26-35 —cy1aboe u 6obiiie 36 oueHb ciaboe.

[Ons oueHKW (U3MUYECKOro PpasBUTHUS [leTeld MOJIb3YHTC HWHAEKCOM
OpucMaHa:

OI'K =12 H,,
rae OT'K - moka3aTesnb OKpPY>KHOCTH IPYIHOM KJIETKH,
H, - pviHa Tena.

AHTponoMeTpuUs BK/ItOUaeT U (PyHKLMOHA/IbHbIE TTI0Ka3aTe/Iu: orpe/eeHue
MBILLIEYHOM CWUJIbI KUCTA WM JKAU3HEHHOW eMKOCTH Jierkux. JJuHamomempuio
IIPOBOJAT C MOMOLLBIO ClleL{ha/IbHbIX NIPYKUHHBIX, PTYTHbIX, U PaB/IAYeCKUX U
3/IeKTPUUeCKUX MPUOOPOB CO I1IKaJIOH, ToKa3bIBatoIlleld CUITy MBbIIIIL,

IJeab pabombi: OCBOUTL MeTO/bl aHTPOIIOMETPUUECKUX W3MEPEeHUN U OLIeHKU
TeJI0C/IO’KEeHUS.
O6opydoeaHue: pocToMep, MeUIIUHCKe BeChbl, CAHTUMEeTDPOBasl JIeHTa.

ITopsdok pabombi
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1. OnpepenuTe Maccy, AJIMHY Teja, OKPY>KHOCTb TPYIHOM KJIETKHU.
2. Onpepeste  Macca-pocToBoM  mokaszaTenb  (MPII),  oTpakatroiui
TIPOTOPLIMOHA/IBHOCTDb TeJI0C/I0XKEeHUSI.
3. PaccunTarite MHAEKC MacChl Tejla U UHAEKC bpoka.
4. OnpefenuTe CBOW TUI TeI0C/I0XKeHUs], UCII0J/Ib3Yys MacCa-poOCTOBOU UHZEKC
(MPI).
5. Omnpepenure KpemnocTb TeJIOC/TIOXKEHUs, WCIOAb3ys UHAeKC IIuHbe.
PaccuuTariTe uHZEKC 110 (opmyJie, MOC/Ie COOTBETCTBYIOLUX U3MEPEHHH.
ITpomokoa ucciedoeanuti
[TosiyueHHbIe U3MepeHUs] 3aHecuTe B TaOnMIly, TpoaHaJIU3UPYHTE WU

CPpaBHHUTE CO CTaHAAPTAMH.

IToka3zarenu IToslyyeHHbIe JAHHBIE O1leHKa

Macca-pocToBou
ToKa3areJsib

WNHekc Maccel Tena

Nupekc bpoka

Macca-poCcTOBOM UHJEKC

Twum Te0c/10)keHUSA

NHpekc KpPeriocTu
TeJI0C/I0KEeHUSI

Bonpocbi:

1.[laTb OHATHUE POCTA U Pa3BUTUSA, TIPUBECTU IIPUMEPHI?
2.Ha3BaTb OCHOBHbIe 3aKOHOMEPHOCTH POCTa U pa3BUTHUA?
3.Kak u3mMeHst0TCs TIPOIOPLIMHY Tejia C BO3pacTom?

4.Y10 Takoe akcesiepalUs U KAKOBBI ee IIPUUYMHbI?

5. Ha3BaTb KpuTepuu BO3paCTHOU MeprUor3aLivin?

16




3ausaTue 2
PerysiTopHble CHCTeMbl opraiusMa. AHanu3 pedieKTOPHOU Jyru.
Kosiennbiii pediekc. I'ymazocepaeunniii peduiekc.

Opranusm uesioBeka ()yHKIIMOHUPYET KaK e/IMHOe 1iejioe U Mpe/iCTaB/sieT
coboli camoperynIuvpyrollyrocss CUCTeMy. B3auMocBs3aHHasi COTJlaCOBaHHasl
paboTa Bcex opraHoB M (hU3H0JIOTMUEeCKHX CUCTeM 00ecrieuMBaeTCss HEPBHBIMU 1
ryMopaJbHbIMU MeXaHU3MaMH.

HepBHasi crcTeMa Tpe/icTaB/isieT CO00UM COBOKYITHOCTh CTPYKTYP, KOTOpbIe
pPEry/MpyloT paboTy OT[eNbHBIX OpPraHOB U  CHUCTEM, OCYIIEeCTBJISIOT
B3aMMOCBSI3b OT/Ie/IbHBIX OPraHOB MeXXy CO00l M BCEro opraHv3mMa C BHEITHeM
cpezoun.

CTpyKTypHOU U (DYHKIMOHA/ILHOW eJIMHUIeld HEepBHOM CHCTeMbl SIB/ISIETCS
HepBHasl K/IeTKAa - HeUpOH, AuaMeTp KOToporo cocrabjsier MeHee 0.1mMMm. B
HeWpOHEe pa3/MyalT TPU YacCTH: Tel0 KIETKU - COMa, [JIMHHbIA OTPOCTOK —
aKCOH, CW/IbHO pa3BeTBJEHHbIM OTPOCTOK — JeHApUT (puc.3). [leHApPUTEI
OTPOCTKH, KOTOpble TPUHUMAIOT CHUTHAJIbI, MOCTYIAloI[1e W3 BHEIIHeW Cpejibl
WX OT IPYTOM K/IeTKU. AKCOH TIpPUCIIOCO0J/ieH [i/isi TIpOBe/leHHsT WK Tiepefjaun
BO30Y>K/]eHUSI OT HEPBHOW KJIETKU K APYTMM HEePBHBIM K/IeTKaM WK K pabounm
opraHaM. ®opMa HepBHOM KJ/IeTKW, JJjMHAa W pacllojio)KeHue OTPOCTKOB
ype3BbIUaliHO pa3HooOpa3Hbl. Teo HePBHOM K/IeTKH M ee OTPOCTKH TTOKPBITHI
r7la3MaTUuecko MemOpaHOH - TIOMYTIPOHHWIIAEMOM KJIeTOUHOM 000/I0UKOH,
KOoTopasi obecrieurBaeT Pery/islivi0 KOHLEHTPALMM MOHOB BHYTPHU K/IETKH U ee
oOMeH ¢ okpyKartoirieit cpeon. [Ipy BO30yKJeHUM TIPOHUI[AEMOCTb KJIeTOUHOMN
MeMOpaHbI W3MeHsIeTCsl, BO3HUKAeT MOTEeHI[HMal JAeUCTBUS U Tepe/iaua HePBHBIX
UMITy/TbCOB. AKCOHbI MHOTHX HEMPOHOB IIOKPBLITHI MHETHHOBOM 000/I0UKOH,
obpa3oBaHHOU IIIBaHHOBCKMMU KjieTKamH. [lyukKd aKCOHOB, TIOKDBIThIe
MUeTMHOM  00pa3yloT  HepBbl.  Pa3nuuaoT  MHe/NMHU3UPOBaHHbIE U

HeMHe/TMHHU3NPOBdAHHbIE HEPBHbLIE BOJIOKHA. K MUE/IMHU3WPDOBAHHBIM OTHOCAT
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BOJIOKHA COMaTUUeCKOM HEPBHOM CUCTEMBI U HEKOTOPbIE BOJIOKHA BereTaTUBHOU
HepBHOW cucTeMbl. K HeMUeIMHU3UPOBAHHBIM OTHOCUTCS  OOJIBIIIMHCTBO
BOJIOKOH BereTaTMBHOW HEPBHOM cuCTeMbl. OCHOBHBIMU CBOWCTBAaMU HEPBHBIX
BOJIOKOH SIB/ISIFOTCSI: CBSI3b C TeJIOM KJ/IeTKM, BBbICOKAas B030yAUMOCTb U
nabunbHOCTh, OoJiblllasg CKOpPOCTh TIpoBefieHUs BO30ykaeHus. K MomeHTy
POJKJeHHsI MUeTMHOBOM 000/I0UKOM TTOKPBITHI ABUTaTe/IbHbie HEPBHbIE BOJIOKHA.
UyBCTBUTEIBHBIE HEPBHBIE BOJIOKHA TOKPBIBAIOTCA B TeUeHHE TMepPBbIX MeCSLEB
)KU3HU pebeHKa. Mue/MHW3alYs HEPBHBIX BOJIOKOH 3aBepIllaeTcsi B OCHOBHOM K
TpPeXJIeTHEMY BO3pacTy. Y HOBOPOXKIEHHBIX HepB CIOco0eH TpoBoAuTh 4-10
umMmrt/c, y B3pocibix 300-1000 nmri/c.

Tena HelipoHOB 00pa3yIOT cepoe BelleCTBO TOJIOBHOTO U CITMHHOTO MO3Ta,
a CKOIJIeHUsI UX OTPOCTKOB - Oesioe BellecTBO. Tena HepBHBIX K/IETOK BHe
1[eHTPa/JIbHOM HEPBHOW CHCTeMbl 00pa3yloT HepBHbIe y3/ibl. HepBHbIE y3/bI U
HepBbl (CKOIJIEHUSI [JIMHHBIX OTPOCTKOB HEPBHBIX KJIETOK, TOKPBITBIX

ob6omoukoii) 06pa3yroT neprudeprueckyro HEPBHYIO CUCTEMY.

TUunu4yHaA CTPYKTypa HeMpoHa

KoHueBan BeTBb
SetaRu (TepMMHanNbL) akcoHa

N\ QL;.} KnetouHoe Ten \l
Anepexaa'r PanuBke
r\gmoh Knetka LLiBaHHa

MuenuHoBana obonouyka

Puc. 3 CtpoeHre HepBHOM K/IETKH.

Heliponbl knaccuduiupyroTcsi mo Qopme, Mo (PYHKUUSIM U T0 KOJIUYECTBY

OTPOCTKOB (puc. 4).
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Frmaccrnduraimin

HEANOHOE
[To opne % [0 xormdecTEyY
OTPOCTEOE
[lo dymparmam | _J L_
| == I'ﬂ
YIETHI OJALHELE,
SEEITUATEIE, | ‘J-_ _,L- BHIIonapHELE,
lapoEnmHeLe, | [TcermoyHImIO TIpHELE,
[Tupanoi mHELE, YYBCTEHT EIEHELE, Y HHIIOTIAN HELE
["pymeed gHELE, B crapouHie, uj_f_,_,——
B eperoHOBHOHEE. JBHTaT e EHELE.

Puc. 4 Knaccuukaiys HeMpoHOB.

Ha ocHOBaHMM KOIMYeCTBa OTXOASIIUX OT Tejia KJIeTKU OTPOCTKOB BCe
HEeMpOHBI TI0/[Pa3/Ie/ISIFOTCS Ha YHUTIOJSIPHBIE, OUTIO/SIPHBIE U MYJ/IbTUIIO/SIPHbIE
(puc. 5). Tena yHMNOJIIPHBIX HEMPOHOB HMMEKOT OBajbHYyH (opmy. OT Tena
KJ/IETKM OTXOJUT OJIMH KPYMHBIK OTPOCTOK, KOTOPBIM Ha HEKOTOPOM PacCTOSTHUM
JeUTCSl Ha [JiBa OTPOCTKA: mepudepuueckd U LeHTpaibHbld. OT Tesna
OUIOJISIPHOM K/IeTKU OTXOJSAT /iBa OTPOCTKA. OTPOCTOK, KOTOPBIM HAIpaB/iseTCst
Ha nepudepuro, SB/SETCS NEeHAPUTOM, a L|eHTPaJbHbId OTPOCTOK — AKCOHOM.
MynbTUmo/NsIpHbIe HelpoHbl Haubosiee pa3HooOpasHbI MO (GoOpMe U UMEHT IO

HeCKOJ/IbKY OTPOCTKOB. O/IMH U3 HUX — aKCOH (HEUPUT), OCTajlbHbIe [IeH/PUTHI.

Puc. 5 Busibl HeipOHOB: 1 — YHUIIO/SIPHBIN, 2 — OUIMOJSPHBIN, 3 — IICeB/I0YHUIIOSPHBIH,
4 — MyJIbTUIOJISIPHBIN.
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[To d¢opme Tena HeWpoHbI MOTyT OBbITH 3Be3fUaThbie, IIAPOBU/HBIE,

BepeTeHOOOpa3Hble, MUpaMuU/iHbIe, TPYIlIeBU/IHbIE U T.A. (pUC. 6).

Puc. 6. Knaccudukaiys HelpoHOB 110 opme Tesa: 1-3Be3AuaThiii HEHMPOH (MOTOHEHPOH CITUHHOTO
Mo3ra), 2 — IapOBUAHBIA HEMPOH (UyBCTBUTE/IbHBIN HEHMPOH CITMHHOMO3IOBBIX y3/10B), 3 —
nUpaMu/iHas KiaeTka (Kopa 00JbIMX Tosyniapui), 4 — rpyiieByuaHas Kiaetka (Knetku [TypKuHbe
MO3KeuKa), 5 — BepeTeHOOOpa3Hast KjieTka (Kopa 00JIbIINX MOyIapyii).

B  (yHKUMOHA/bHOM  OTHOIIEHWM HEWpPOHBbI TMOJApa3jesssioTC  Ha
yyecmeumesibHble, 0gu2amesibHble U 6CMABOYHbDIe.

YyBcTBuTeMbHBIE (addepeHTHbIE) HEHPOHbI TPOBOAST BO30y)KIAeHHe OT
peLienTopoB B LIEHTPalbHYK0 HEpPBHYK cuCTeMy. Tena 3TUX HEHWPOHOB
pacniosiokeHel BHe IIHC u HaxomgaTcsi B CIIMHHOMO3IOBBIX WJ/IM YeperHo-
MO3TOBBIX T'aHIJIMSX.

BcraBouHble (MpOMeXYTOUHbIE, KOHTAaKTHbIe HEHMPOHbI, aCCOLMAaTUBHBIE,
MHTepHeHpoHbl) 00pa3yrT caMyl MHOTOUHCAEHHYHO TPyIMy HelWpoHOB. OHM
pacro/ioKeHbl B CEPOM Bell[eCTBe MO3ra, OCYILeCTB/ISIIOT CBSI3b MEXAY Pa3HbIMU
HelipoHamM, HarpuMmep, adQepeHTHbIM W [BUrarejbHbIM. VX OTpPOCTKH He
BbIXOZAT 3a npepessl LIHC.

[BuratenecHele (3¢ ¢depeHTHbIE, 3 (PEeKTOPHbIE) HEUPOHBI PACIIOJIOXKEHBI B
IHHC. WMx akCOHbl YyuyaCTBYKOT B Iiepefjlaue HUCXOJALUX BIUSHUM OT

BBIIIEPACIIO/IOKEHHBIX YUaCTKOB MO3ra K HWKepacrnosoykeHHbiM uin u3 [THC K
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pabourm opraHam - 3¢ dekropam. Bo3byxaeHre MPOXOAUT TI0 HEMPOHY B OZJHOM
HarpaBJ/IeHUH - OT J€HAPUTOB K COME 1 aKCOHY.

HelipoHbl BMecTe C HeWpor/jved (KJIeTKOHW, 3arfoJHSIOLEed MPOMEXYTKH
MeXXIy HelpoHaMu) oO0pa3ylOT HepBHYIO TKaHb. KJ/leTKH, W3BeCTHbIe KakK
HeWpor/us, Wik Tus, B 00/bIIIOM KOIWYeCTBe MPUCYTCTBYIOT B LIeHTpa/bHOMN
HEPBHOU CHCTeMe, a IIIBAHHOBCKHWE KJ/IeTKHM BCTPeYaroTCs B IepudepruuyecKou
HEePBHOM cUCTeMe. OTU K/IeTKM 3allMILAiT W MUTAlOT HEWPOHbI, a TaKke
obecrieunBatoT UM MO/ EPIKKY.

OcHoBHbIMU ~ (YHKLMSIMA ~ HEPBHOM K/IeTKH SIBISIIOTCSI  BOCTIPUSITHE
BHEIIIHUX pa3fpaxeHui (pewiernropHasi (GpyHKIUs), UX mepepaboTKa U Tiepejaua
HEPBHBIX BJIMSHUAN Ha Jpyrde HeWpOHbI WKW pa3jiiuHble pabouurie OpraHbl
(3¢ dexkTopHasi HyHKIHS).

Pecgpnekc — 5TO OTBeTHasg peakLusi OpraHM3Ma Ha pasfpakeHue
peLienTopoB, MpOTeKarlasi C ydyacTheM HepBHOM cucTeMoul. Pasmpakuresnewm,
BbI3bIBAIOIUM pedsieKC MoXeT ObITb J/000e H3MeHeHWe BHelllHel WiIn
BHYTpPEHHEM CpeJibl.

Llermouka HEHPOHOB, TI0 KOTOPOMY OCYILIECTBJISIeTCSI peieKC, Ha3bIBaeTCs
pecprekmopHoti dyzoti (puic. 7). OHa COCTOUT U3 5 OCHOBHBIX 3BE€HBLEB:

1. Peneritop;

2. AdbdepeHTHBIV (4yBCTBUTENBHBIU, LIEHTPOCTPEMUTEbHBIN) HEHMPOH;
3. Yuactok LIHC (HepBHbIM L[eHTD);

4. OddepeHTHBIN (IBUTaTE/BHBIN, IEHTPOOEXKHBIN) HEUPOH;

5. Opran-ucrnonautesns (3¢ dekrop).

Paznuuator: 1) 3KcTepopellenTOpbl - BO30Y>KJAIOTCSI TOJ, BIUSTHUEM
pa3pakeHWM U3 OKpyXKaroler cpenbl (peLienTopbl KOXH, I/1a3a, BHYTPEHHETO
yXa, CIM3UCTOM 000J/I0UKKM HOCa YW POTOBOM ITIOJIOCTH); 2) UHTEPOPEIeNTOphI -
BOCIIPMHUMAIOT pa3Zipa’keHUsi U3 BHYTpPeHHeW cpejibl opraHusMa (pelenTopbl

BHYTPEHHHUX OPraHoB, COCY/IOB); 3) IIPONPUOPEIENITOPEl - pearupyroT Ha
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V3MeHeHue TI0JI0’KeHUs OTe/IbHbIX YacTell Tejla B MPOCTPAHCTBe (peLenTopbl

MBIIIILI, CYXOXKWJIUM, CBI30K, CyCTaBHBIX CYyMOK).

[lenmpocmpesumeArsbui Heps Peuenmop

[Tonepeunsiit paspes
CTUHHOIO MO31a

YyacmeumeAbHas
(socnpunumarowasn)
HEpEHAA KAemia

N

S
Bemasounbiii -~
HEUpoH /-l' “-a-_';'E_F
ffcd:ipAl i
Asuwamersnaz LlenmpoGesnoui Hepsroe oxonuanue
8 Moluye
HEPBHAR KAEMKE Hepe u

Puc. 7. Cxema pedieKTOpHOI AyTH.

[Tpocreiiiiivie pedieKTOPHBIE AYTH COCTOSAT U3 ABYX WK TPeX HeMpoHOB. B
TPeXHEHPOHHYIO0 [yry BXOAST addepeHTHbIN, BCTaBOUHBIM U 3(depeHTHbIN
HelpoHbl. Teno addepeHTHOro HeHMpOoHa JIE)KUT B CHMHHOMO3TOBOM TaHIJ/IUH, a
ero [JeHJpUT CBsi3aH C peLienTopoM. AKCOH B COCTaBe 3aJJHUX KOPEIIKOB
CIIMHHOTO MO3ra BXOJUT B 3aJHHe pora CIMHHOTO MO3ra W KOHTAKTHUPYeT CO
BCTaBOYHbIM HEMPOHOM. AKCOH BCTaBOYHOT'O HelipoHa Tepe/iaeT BO30y»K/jeHre B
repefiHe pora CIMHHOTO MO3ra K JBUraTe/lbHOMY HeWpOoHy (MOTOHEeNpOHY),
aKCOH KOTOPOT0, MPOXO/isi B COCTaBe MepeJHUX KOPEIIKOB CIIMHHOIO0 MO3ra U
Jlajiee B COCTaBe HepBa, MPOBOJAUT BO30YKJeHHe K UHHEPBUPYeMOMY opraHy. B
OTBeT Ha B0O30y)KJeHHe 3TOT OopraH MeHsieT CBOIO aKTHBHOCTb. B 0o/bIIMHCTBe
pedieKCOB CBSI3W MeX/ly HeMPOHaMU CJIO)KHee, U 3TO YC/I0XKHEeHUe MPOUCXOIUT
3a CueT yBeJIMUeHMUs] KOJIMUeCTBAa BCTAaBOUYHBIX HEHWPOHOB. UeM Bbillle yPOBEHb
LIHC, Tem 6Goblilyt0 posib UTPalOT BCTaBOUHbIe HeWpoHbI. OHU 0becrieunBaroT
MHOrooOpa3sre HepBHBIX CBsI3eM U, KaK C/e/ICTBHe, TJIaCTUUHOCTb pearupoBaHus

opraHu3Ma.
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Mexxny 1ieHTpabHOM HePBHOM CHCTeMOM 1 pabourMU, UCTIOTHUTETbHBIMU
OpraHaMM CyIlleCTBYIOT Kak TIpsiMble, Tak U oOpaTHble cBsisu. [Ipu gelicTBun
pa3Zipa)kuTesis Ha peLeNTOpPbl BO3HUKAET JBUraTe/ibHasi peakiys. B pe3sysbraTte
3TOM peakuu OT 3(P(eKTOPHbIX OpPraHOB - MBIl HEpPBHbIE HMITY/IbChI
MOCTYTIAlOT B 1[@eHTPAJbHYI0 HEPBHYHO CUCTeMY. JTO BTOpHUUHbIe addepeHTHbIe
(LleHTpoCTpeMUTebHbIE) WMIY/IbChI TIOCTOSSHHO CHUTHA/M3UPYIOT HEPBHBIM
L[eHTpaM O COCTOSIHUM [BUTaTe/IbHOrO anrapara, U B OTBET Ha 3TW CUTrHaJbl U3
L|eHTpa/lbHOW HEepPBHOW CUCTeMbl K MBbIIILaM [OCTYNalOT HOBbIE MMITYJIbCHI,
BK/TFOUAOIMe CeAyrly a3y [BWKEHUS WM U3MEHsIoIue ABWKEeHUe B
COOTBETCTBUM C YCJIOBUSIMU [IeITEIbHOCTHA. 3HAUUT, UMeEeTCS KOJbL[eBOe
B3aUMOJEMCTBHE  MEXKAy  peryastopaMu  (HEPBHbBIMM  LIEHTpaMH) U
peryiMpyeMbIMd MpoLlecCaMM, YTO JlaeT OCHOBaHWE TOBOPUTb HE O
pedJieKTOpHOU fiyTe, a 0 pe/IeKTOPHOM KOJblie, UK PeIeKTOPHOU LiemnH.

K MOMeHTy pOXk/IeHUsI OpraHu3M UMeeT JOCTaTOUYHO 0OJIbIIIoe KOJIMUECTBO
Oe3yc/oBHBIX pedIeKCOB, TaKUX KaK CYXOXKW/bHbIe, TPOMNPHUOLIENTUBHbIE,
BecTUOy/sIpHbIe, J/aOUPUHTHBIE, T[I03HO-TOHWYeCcKHWe. WX JensaT Ha TpH
Kateropuu: 1) CTOMKUe, HalIpuMep, TJI0TaTebHbIU, CyX0XXU/IbHble pedieKChl; 2)
pyJMMeHTapHble pedieKChbl, HAaMpUMep, cocaTe/IbHbIN, XBaTaTe/bHbIN pe(IeKChI;
3) pediekchl, KOTOpPbIe MOSIBJISIIOTCS TIOC/Ie POXKAEHWsI U He BCer/ia BbISIB/ISIOTCS,
HarpuMep, MPOCThIe IIeHHbIe U TYJIOBUIIHbIE YCTAHOBOYHbIE ped)IeKChl.

HepBHbIN MeXaHU3M pery/siiuu (yHKI[Mi opraHd3Ma 0oJiee coBepilieHeH,
HEXXe/d  TymMopanbHbId.  JTO, BO-TIEPBbIX, 0OBsICHseTCS  ObICTPOTOM
pacrpocTpaHeHusi Bo30yXaeHUs 110 HepBHOU cucteme (10 100-120 m/c), a Bo-
BTOPbIX, Te€M, UTO HepBHble WMIMYJbCbl TPUXOAST HENOCPeACTBEHHO K
onpejeneHHbIM opraHam. OHaKO cjielyeT UMeTb B BHJY, UTO BCS MOJIHOTa U
TOHKOCTb TIPUCTIOCO0/IeHHsI OpraHu3Ma K OKpYy»Katollel cpejie OCyIlleCTB/ISIOTCS

Ipu BBaHMOAEﬁCTBHH W HEPBHLIX, U TYMOPAd/IbHbIX ME€XdHU3MOB peryJsaluu. B
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5BOJIIOLIMM HEPBHOW HEpPBHAsl peryJsilys BO3HMK/IA T03)Ke, OJHAKO OHa He
OTPULIAeT T'YMOPAJIbHOW PeryJIsiLvu.

LleHTpasibHast HEPBHAsI CUCTeMa COCTOUT U3 T'OJIOBHOTO U CIIMHHOT'O MO3ra.
["'0/T0BHOM MO3T pacrioJ/ioXKeH BHYTPHA MO3TOBOr0O OT/ZeJIa ueperna, a CHMHHOM MO3T
— B MTO3BOHOYHOM KaHaJsie. Ha pa3pe3e rojiloBHOTO ¥ CIIMHHOTO MO3ra pa3/uvyaroT
y4acTKH TEMHOTO 1[BeTa - Cepoe Bell[eCTBO, M CBeT/IOro 1iBeTa - Oejioe BellecTBo.

CnuHHOU Mo32 Tipe/icTaB/isieT Cco0O0# IMPOAOATOBATHINA, LWIMHIPHUYECKUM
TSDK JJIMHOM A0 45cM ¥ Maccor 34-38r, pacriosiararonjydicsi B MO3BOHOYHOM
ctosibe. Ero BepxHsisi rpaHMIla pacriojio’keHa Y OCHOBaHHUsI ueperia (BepxHuUe
OTZe/ibl TepexofsT B TOJOBHOM MO3r), a HWKHAS — y [-II moscHUYHBIX
NMO3BOHKOB. OT COMHHOrO MO3ra CUMMETPUYHO  OTXOAST  KOPELIKH
CIIMHHOMO3TOBBbIX HepBOB (puc. 8). B Hem HaxofsATCs LEHTPbl HEKOTOPBIX
MIPOCTLIX pedieKcoB, HarpuMmep pediieKcoB, o00ecreunBaroliX JIBV)KEeHHUS
avadparmel, AbIXaTe/JbHbIX MbIIIL. COMHHOM MO3T BBIMOJIHSET [Be (PYHKLIUU:
pedIeKTOPHYIO Y MPOBOASIIYIO, MO/ KOHTPOJEM T'0JIOBHOIO MO3ra peryaupyeT
paboTy BHYTpPeHHHX OpraHoB (cep/iia, TOYeK, OpraHoB muilleBapeHus). K
MOMEHTY POXX/eHUsI CIIMHHOW MO3T sIB/sieTCs Havbosiee pa3BUTHIM OT/IE/IOM
LHHC. Y HOBOPOXIEHHOr'0 JJIMHAa CIIMHHOrO Mo3ra 14-16cM, HWKHSS rpaHULia
HaXOJWUTCSA Ha ypPOBHe BTOPOro IOSICHUYHOrO Iro3BoHka. K 10 rozgam aiuHa
CIIMHHOTO MoO3ra y/JBauBaercs. Y JeTed 1 roja Macca COMHHOTO MO3ra
cocrasssier 10r, K TpeM rogam — 13r, Kk 7 rogam — 19r, a Kk 14 rogam — 22r.

Pa3mepbl HEPBHBIX K/I€TOK YBEJIMUMBAIOTCS y IeTel B LLIKOJIbHbIE TO/bI.
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CNMHHOMOZMOBOM
HEPB

CNMHHOR
MOar

MO3EOHOYHME

Puc. 8 YuacToK ClTMHHOIO MO3ra B II03BOHOYHOM KaHaJIe.

TI'onoeHoOll MO032 uyejioBeKAa pacriojio)keH B MO3TOBOM OT/iesie deperia.
CpepnHsst ero Mmacca y HoBopoxkgeHHoro coctasiseT 400r (11,5% maccel Tena), B
9 net — 1300r, y B3pocaoro 1300-1400r (2%). PocTt mo3ra npogosmkaeTcs Ao 20
ser. CoCTOUT OH M3 KOHEYHoro wmo3ra u cTtBosia. (CTBOJM BKJIHOUaeT
TPOZOJITOBaTbIA MO3T, 3a/IHUM, CPeJHUM W MPOMEXYTOUHbIM MO3r (puc. 9). 12
Tiap YeperHbIX HEPBOB JieXKaT B CTBOJIe Mo3ra. CTBOJIOBast 4aCTh MO3ra NPUKPBITA

nmosyumapudaMm rojioBHOro Moa3ra.

UenTpansHan Gopoaga

Tanamyc

Te
SMEHHAaRA 3ATBINOYHO: TRMAMHAN

IpUTENE HbiR
TEOEKPSCT

Cotuepn A0S TEN0
CpeagHuR MOar

Cvnberes BOZONPOBOQ -
YeraepToid HEenyA0qer

NMUCTRM MOIKENKA

Puc. 9 I'onoBHOM MO3T B caruTTa/ibHOM pa3pese.
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ITpodonzosampili M032 TIPOJJ0/KEHHE CIIMHHOTO MO3ra W TIOBTOPSIET ero
CTpOeHUe; Ha TepeiHel U 3a/iHeli IOBePXHOCTH 3ajieratoT 6opo3abl. OH COCTOUT
u3 0esnoro BelleCTBa, TJie pacCesiHbl CKOIJIEHUS] CEpOro BellecTBa - sifipa, OT
KOTOpbIX OepyT Hauaso ueperHbie HepBbl ¢ 9 Mo 12-t0 mapy. [IpogonroBaTbiit
MO3I  COZEPXUT LeHTPbl [IbIXaTebHbIX, JKeBaTebHbIX, [JIOTaTebHbIX
JBIDKEHUM, CepAeuHOU [esTelbHOCTH, pery/slyyd oOMeHa BeleCTB, a TakKe
3al[UTHBIX ped/IeKCOB - UMXaHUs, Kallljisi, MOPraHusl, C/1e300T/ie/IeHus], Cy>KeHUS
Y pacllpeHuyst 3paukoB, 3/IeMeHTapHbIX 3alUTHBIX pedieKcoB (MIOBOPOTOB TeJla,
HaCTOpa)KuBaHUsi), pedIeKCOB TMOIOXKEeHUsI Tejla, CBSI3aHHBIX C BO30yKAeHHeM
BeCTUOY/IAPHOTO arfmapaTta U C UW3MeHeHUsIMM TOHyca MIeHHbIX Mbiiil. K
MOMEHTY POXKJE€HUsI TPOAOArOBaTbid MO3r B (DYHKLIMOHAJBbHOM OTHOILEHUU
JIOCTaTOUYHO 3peJiblii: HOBOPOXK/EHHBIM CrocoOeH CamMOCTOsITe/IbHO COBepIlaTh
JibIXaTesibHble [BWKEeHUs, COCaHue, IJI0TaHue, YuXaHue, Kallle/lb, OCYLeCTBIIATh
MO3HO-TOHUUecKue peduiekcbl. Co3peBaHue sifiep IMPOJAOATOBATOrO0 MoO3ra
3aKaHUMBaeTCs K 7 rofiam.

3aiHUKM MO3r BK/IOYaeT 6dpo/iuee mocm. BaponweB MOCT CHU3Y
OorpaHWuYeH IIpOJOJroBaTbiM MO3IOM, CBepXy MepexoJUT B HOXKU MO3ra,
O0oKOBbIe ero otjenbl 00pa3ylOT CpefiHUe HOXKKM MO3)Keuka. MOCT COCTOUT W3
MHO>KeCTBa HEPBHBIX BOJIOKOH, 00pasyrolux TMpOoBOJSIINe MyTH, KOTOpPbIe
CBS3bIBAIOT BBILIIE/IeXKalle OT/esIbl TOJIOBHOIO MO3ra C IPOJ0JroBaTbiM MO3rOM
Y MO3Xe4koM. BaposiieB MOCT K 5 rofiaMm JJOXOUT [0 YPOBHS B3POCJIOTO.

Mo3dceuok pacmnosiokeH C3aJd MOCTa M TMPOAOJrOBaTOr0 MO3ra.
[ToBepXHOCTb €ro COCTOUT U3 Ceporo BellecTBa (kopa). TomuHa 3Toro cios 1-
2, 5MM. TloBepXHOCTb MO3KeuKa MCIIelpeHa MHOTOUMCIeHHbIMU Oopo3jamu.
Benoe BelllecTBO pacriosiaraeTcsi ToJ, KOpol Mo3Keuka. BHyTpu 6esoro
BellleCTBA MMEIOTCS 4veTbIpe s/pa Ceporo BemecTBa. K MO3)KeuKy NpUXOIsAT
VMITY/IbCbl OT BCeX peLieNTOpPOB, KOTOPble Pa3fpa’katoTCs BO BPeMsl [IBU)KeHUU

Tesla. MoO3)KeuoK ydaCTBYeT B KOODJMHALIMM CJIOXKHBIX ABUraTeIbHbIX aKTOB.
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J[IByCTOpPOHHUE CBSI3W MO3KeUKa Y KOPbl 00JIBIINX MOyIIapUii TOJIOBHOTO MO3Ta
Jal0T BO3MOXXHOCTb €My OKa3blBaTh B/IUSIHUE Ha MPOM3BOJIbHbIE [BWKEHUSI.
Bonbimme nosymapysi TOJOBHOTO MO3ra uepe3 MO3’KEeUOK PeryMpyrT TOHYC
CKeJIeTHBIX MBILIL] (pacripezesstoT Y Iepepacrnpese/isiioT ero) U KOOPAUHUPYIOT
WX COKpallleHHs. Y uejioBeKa TIpH HapyIlleHWd WIW BbIMaJeHud GyHKIUMA
MoO3KeuKa HapyllaeTCs peryssilusi MbIIeYHOro TOHYCa: JBWKEHUS DYK U HOT
pe3kue, HeKOODAWHUPOBaHHbIe, TOXOZKA IaTKas, HalOMMWHarollas TOXOJKY
MIbSIHOT'0; KOHEYHOCTU U T'0JIOBA HEMpEephIBHO APOXKAaT WK KadaroTcsl. V3BeCTHO
yuyacThe MO3Keuka B Pery/silud BereTaTUBHbIX (YHKIMH, TaKUX Kak
JleATeJIbHOCTb ~ CepAeYHO-COCYIUCTOM  CHUCTeMbl, /[bIXaHWe, IHIeBapeHue,
TEePMOpPETyJISALUsI. Y CUJIEHHBIM POCT MO3)KeUKa OTMeYaeTCsl Ha TepBOM ToAy
)KU3HU pebEHKa, uTo oripejesnsieTcsi GOpMUPOBaHUEM B TeueHHe 3TOro reproja
nuddepeHIIMPOBAaHHBIX W KOODAWHUPOBAHHbIX [ABWXKeHUU. B manbHeliiiem
TeMITbl Pa3BUTUS MO3KeUKa CHIKAIOTCsA, M K 15 rojjaM OH [JOCTUraeT pa3MepoB
B3pOCJIOTO.

CpeOoHuti mo32 pacrio/ioKeH BIlepe/ld BapojiveBa MOCTa, OH Tpe/CTaB/eH
YeTBEPOXOJIMMEM M HOXKAMM Mo3ra. fpa, cpefjHero mosra IOChUIAKOT K
CKeJIeTHBIM MBIIIL[aM HePBHbIE UMITY/IbChI, TIO/Iep>XKUBAIOIINe UX HarpsyKeHue -
TOHyC. B cpegHeM Mmo3re mnpoxofsaT ped/ieKTOpHble AYrM OpPHUeHTUPOBOUHBIX
pedieKCOB Ha 3pUTe/ibHble U 3BYKOBble pa3fipakeHusi. K MOMEeHTY poXXieHus
CpelHU MO3r B MOP(OJIOTUUEeCKOM U (PYHKI[MOHA/IbHOM OTHOLLIEHWUU SIBJISIETCS
HeJ0CTaTOYHO Co3peBILIMM. HellpOHBI cpelHero Mo3ra CO3peBarT K 6-7 rofam,
YTO CIOCOOCTBYeT COBEPIIEHHI0 TOHKWX W TOUHBIX ABW)XEHHWM TMajbl[eB YK,
C/leloBaTe/IbHO, OBJIa/IeHHI0 HaBbIKaM MKUChMa.

ITpomesicymouHblii M032 3aHUMaeT CaMOe BBICOKOE TOJIOXKeHUe U JIeXKUT
criepequ HOXXek Mo3ra. CoCTOMT U3 3pUTebHBIX OyrpoB, HaJ0yropHOM,
3abyropHoi, noaOyropHoii ob6nactu. OCHOBHAsI YacTb MPOMEKYTOYHOTO MO3ra

3pUTeNbHBIM Oyrop — masaamyc, 3TO TlapHOe 00pa3oBaHHEe CEPOro BeIlecTRBa,
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KpyIHoe, siieBUAHOW ¢opmbl. Cepoe BellleCTBO TajaMyca COCTOMT U3
ckoruieHust siziep. LleHTpocTpemuTebHbIE MMITY/IbCBI OT BCEX peLienTOpPOB
opraHu3Ma, Tpek/Je 4eM AOCTUTHYT KOPbI TOJIOBHOI'O MO3ra, MOCTYMNaroT B si/ipa
tasamyca. Crofja MOCTynaroT 3pUTe/bHbIE CUTHA/bl, CYXOBble, UMITYJIbChl OT
peleNTOPOB KOXKH, JIUI]a, Ty/J0BUIIa, KOHEUHOCTEW 1 OT MPOINPUOPELIeNTOPOB, OT
BKYCOBBIX peLeNTopOoB, peLernTopoB BHYTPEHHUX OpraHoB
(BucuepoperentopoB). Crofia ke MOCTYMarT UMIYJIbChl U3 MO3KeUKa, KOTOPbIe
3aTeM WUJyT K MOTOPHOM 30He KOpbI nosyiuapuid. [ToctynuBiias nHopMauys B
TajlaMyce TiepepabaThiBaeTcCsi, TOJIy4aeT COOTBETCTBYIOIIYIO 3MOIMOHATbHYIO
OKpAaCcKy M Harpas/isieTcsl K OOBIINM MOylapusM Mo3ra. HelpoHb! Tamamyca
MOKPBIBAKOTCS MWEJIMHOM K 6-TM MecsilaM J>KW3HU. YCKOpDeHHe PpOoCTa
3puTenpbHOT0 Oyrpa HabOmomaercss B 4 roza, K 7 ToJaM ero CTPOeHue
npuOIMKeHo K B3pOC/OMY, a B 13 J/ileT OH JOCTUraeT pa3MepoB B3POC/OrO.
Haznbyropbe - yaCcTh MPOMEXYTOUYHOTO MO3Ta, BK/IHOUAeT B Cebs IIUIITKOBUAHOE
Tes0 — 3nugu3. Y HOBOPOK/IEHHOT0 3M1(U3 uMeeT MacCy — 7 MrI, Y B3pOCJ/IOr0 —
200mr. Onudu3 umeet cBsizu co MHOrumu otAenamu [LIHC u ¢ BeretaTMBHOU
HepBHOM cucTtemoil. OH MpPUHMMaeT yyacTye B Pa3BUTHUU U Pery/sityuu QyHKLIUM
TI0JIOBOM CHICTEMBI, Pery/UPYyeT 3JeKTPOJUTHBLINA U YIIeBOAHbIA 00MeH, paboTy
HA/IMOYeYHUKOB. Onu(dU3 peardpyeT Ha U3MeHEeHWs JO0JIFOThl [AHS, SIBJSSICh
cBoeobOpa3HbIMU OMOJIOTUUECKUMU UYacaMU, PeryisiTOpoM CyTOUHOM, Ce30HHOMU U
rOJWYHON aKTUBHOCTU OpraHu3Ma. 3abyropbe COCTOUT M3 KOJIeHUYaThiX Tesl,
7ieXKalux TIof, TOAYIIKOW TajsaMmyca. DTHM TapHble 00pa3oBaHUs CBSI3aHbI C
XOJIMUKaMH YeTBEPOXOJIMUSI CpeJJHero Mo3ra U (POPMHUDPYIOT TOJKOPKOBBIE
LIeHTphl 3peHuss U ciyxa. [loaOyropHasi 06/aCcTh - 2unomaaamyc siBsieTcs
BBICIIIMM TOJKOPKOBBIM LIEHTPOM BereTaTWBHOW HEPBHOU CHCTeMbl. B 3TOM
00s1acTU pacrio/ioKeHbl 1[eHTPbI, PeryJupyolljie BCce BereTaTUBHbIE (PYHKIIUMH,
obecrieunBaroI[ie TIOCTOSIHCTBO BHYTPeHHeM cCpeJbl OpraHu3Ma, a TakKKe

PEryIupyIoIye >KUPOBOH, Oe/KOBBIM, YIIeBOAHBIA U BOJHO-COJ/IeBOM oOMeH. B
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TUIoTasaMyce UMEIOTCS: LIEHTD >KaX[bl, LeHTP ToJI0fa, LIeHTP CTpaxa, LIeHTP
YAOBOJIbCTBUS, LIEHTP HEYZ0BOJIbCTBUS, PELIENTOPHI, y/IaBIUBaIOLe U3MEeHEeHUsT
TeMrepaTypbl KPOBU (TePMOPELENTOPkI), peLienTopbl OCMOTUUECKOTO 1aBI€HUS
(ocMmoperienTopbl) M cocTaBa KpoBu (rmokoperienTopbl). C  rurnodusom
ruroTajaMmyc obpasyeT eMHYIO TUTIOTa/aMO-TUTIO(GH3apHYI0 CUCTeMY, KOTOpast
obecrieuriBaeT CBs3b B OpraHu3Me JBYX CHUCTeM VIIpaB/ieHUs - HEpPBHOU M
HAOKpPUHHOW. Crieliia/ibHble HEeMpPOHBbI TUIOTa/laMUUeCKUX siflep BbIJe/sitoT
HEeWpPOTrOPMOHBI: CTUMYJIUDYIOIIIETO U TOPMO3SILEro JeMCTBUs, KOTOpbIe
YCWIMBAIOT WIN TIOAAB/SIOT BbIPAOOTKY TPOMHBIX TOPMOHOB Ie€pefHel [JoJei
runogusza. OTU TOPMOHBbI CTUMYJUPYIOT [esTeTbHOCTb BCEX 3SH/IOKPUHHBIX
)Keje3, TOCTyrass K HUM C KpOBbIO. TakuM 006pa3oM, TrurioTajiaMyc Wrpaet
perynmpytoiyto, a rurnodu3 - 3¢pdheKTopHy0 pojib, obecrieunBas B OpraHH3Me
eJUHYI0 HEeUpOrymMopa/ibHyr0 peryasigvio. K 2-3  rogam  3aBepliaeTcs
(opMUpOBaHWE TUIOTalaMAUeCKUX LIEHTPOB, OKOHYaTe/bHOe CO3peBaHUe
rUrioTajgaMmyca npoucxour K 15-17 rogam.

KoneunblIll M032 COCTOUT U3 IBYX IMOyIIApHH, pa3/ie/IeHHbIX MeXIy CO00M
TIpOIoIbHOM Oopo3aoii. Ilonmyiapus, coeguHeHHbIE MeEXAy C000i criaiikamu,
CaMbIM KDYIIHBIM SIB/ISIETCSI MO30JIUCTOe Tejio. [IOBepXHOCTb TOJyIlIapUid
n3pe3aHa O0po3ZiaMu, MeXAYy KOTOPbIMU JieXKaT W3BWIWHBI U TIOKPBIT CEepbIM
BellleCTBOM, KOpOW. Bopo3/bl [eniT MOBepXHOCTh MOJyllapuid Ha [JO0/H; B
KKJOM TIOyLIapu pa3nuuatoT 4 Aoju: J00HyH0, TeMeHHYH0, BHCOUHYIO U
3aTbIJIOYHYO.

Pa3muuaroT 3 BUJA 30H KOpbI OOJBINIMX IOMYIIApUid: YyBCTBUTE/IbHBIE
(ceHCOpHBIE), ABUTaTeIbHbIE (MOTOPHBIE) U acCOLMaTUBHbIE. B KOHeUHOM MO3re
HaxoJATCS C/leyrolye LeHTPbl: LeHTP PeryJisiliui [IBWKeHUM (MOAKOPKOBBIE
si/ipa, JABUraTe/ibHble 30HbI KOPbI); LIEHTP BO3HUKHOBEHUSI YCJIIOBHBIX pedieKCOB
1 BBICIIIEN HEPBHOM ZiesTe/IbHOCTH (Kopa): TIpou3HoIleHHe peun (/100Hast [os),

KO>KHO-MBIIIIeYHasi YyBCTBUTENBLHOCTh (TeMeHHasl [10Jisd), 3peHue (3aTbLI0YHas
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no7ist), oO0HsIHMe, BKYCOBbIe M C/IyXOBbIe OIIyI[eHHs (BUCOUHAs [0Js1); BBICIIINX
NCUXUUeCKuXx GyHKIUMKA (3MOI[MY, TaMsTh, MblliieHWe U T.n1.) (puc. 10).
Pa3ivuHble KODKOBbIe 30HBI CO3peBalOT HepaBHOMEPHO. PaHbllle co3peBaeT
COMaTOCEeHCOpHasi U JBUraTe/ibHasi Kopa, T03)Ke 3pUTe/ibHasi U CAyXoBas MX
co3peBaHue 3aBepiiaercs K 3 rogam. K 7 rojjam HabmrojaeTcsi CKauék B Pa3BUTUU

accoraTUBHBIX o6acteii. Hanbomnee mo3aHo co3peBaroT 100HbIe 06/1aCTH KOPHI.

HﬁngaﬂbHaﬂ
opo3na
MOTgPHAﬂ P CEHCOPHAA

3aTtblnoYHas
aons

JlaTepansHasa
bopo3aga
BucouHas
aons

Puc. 10 ®yHKIMOHa/IBHBIE [0 U 30HBI KOPbI OOJIBININX MTOJTyIIapy.

Ilepugpepuueckass HepeHass cucmema, KOTopasi peryaupyer paboty
CKeJIeTHBIX MBIIIIL], Ha3bIBaeTCsI comamuueckoli (rped, "coma" - Teso) HepBHOU
cuctemMol. HepBHas cucTeMa, peryampyromiasi JesTeJlbHOCTb BHYTPEHHUX
opraHoB (cepjiia, >KenyKa, pa3U4YHbIX >KeJie3) Ha3bIBaeTCsl d8MOHOMHOU WV
g@ezemamueHOll HepBHOW CHUCTeMOW. BereratvBHass HepBHasi CHCTeMa
peryivpyetr paboTy OpraHoB, TOYHO TipucriocabnuBasi MX [JesiTeNbHOCTh K
YC/IOBUSIM BHEITHeM cpefbl W COOCTBEHHBIM TIOTPEOHOCTSIM OpraHuM3Ma.
BereraTuBHasi HepBHas CHUCTeMa IOApas3feisieTcsi Ha CUMIIATUYECKUN U
rnapacumnaTtaueckurd otgensl (puc. 11). Cumnamuueckas HepeHasi cucmemd
ycunvBaeT oOMeH BeIecTB, MOBBIIIAeT BO30YyAMMOCTh OOJBIITMHCTBA TKaHEH,
MoOuIU3yeT CUJIBI opraHu3Ma Ha aKTUBHYIO [leITeIbHOCTb.

Hapacwwnamuuecxaﬂ HepeHas1 cucmemda CHOCO6CTBY€T BOCCTAHOBJ/IEHHIO
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M3pacX0/IOBaHHBIX  3allaCOB  SHEpPrud, peryjaupyeTr > KU3HeZesiTeJIbHOCThb
opraHuM3Ma BO BpeMsi CHa. Y HOBOPOXAEeHHBIX 00a OTZena BereTaTUBHOM
HEPBHOH cHcTeMbl C(HOPMHUPOBAHLI HemocTaTouHo. IIpeobsajaHue BIUSHUS
CAMIMaTUUYeCKOW HEpPBHOM CHUCTeMbl coxpaHsieTcsa A0 6-7 ner. B mporuecce
Pa3BUTHUA OpPraHrv3Md IIOBBIIIAETCA CTell€eHb BJIMAHUA CUMIIATUUYECKOU WU

0CO0eHHO MapacuMMaTUueCcKol HePBHOW CUCTeMbI Ha /leATe/TbHOCTb BHYTPEHHUX

OpraHoB.
14
N
Sy
5
12
E 5
: el 12 -
:i 6
¥ i 7
i
10

Puc. 11 Cxema cTpoeHusi apacummartriueckoii (A) u cumnaTtudeckoii (b) uacreli BereTaTUBHOM
HEPBHOM CUCTEMBI:

1 - meliHbIN y3e1 CUMIIaTUYeCcKoro CTBOJa; 2 - GOKOBOM por CIIMHHOTO MO3ra U CUMIATHYeCKU
CTBOJI; 3 - LLIEMHbIE Cep/leuHble HepPBbI; 4 - TPY/JHbIE Cep/leUHble U JIeTOUHbIe HEPBBI; 5 - UPEBHOE
(conHeuHoe criieTeHUe); 6 - OpbDKeeUHOe CIiieTeHUe; 7 - BepXHee U HIKHee TIoiUpeBHbIe
CIUIeTeHUs; 8 - BHYTPEHHOCTHBIE HepBbI; 9 - KpeCTLoBble napacuMriaTuyeckue sapa; 10 - Ta3oBblie
BHYTPEHHOCTHBIe HepBbI; 11 - Ta30BbIe TTapacUMITaTHUYeCKHe y3/bl; 12 - 61ysKaaromuii Heps; 13 -
rapacuMIiaTUYecKue y3/bl rO0Bbl; 14 - mapacummnaTHyecKre s/ipa B CTBOJIe TOJIOBHOI'O MO3ra.

I'ymopanbHass peeyasiyus  GyHKIMM — OpraHu3Ma  OCYIIeCTBJISIeTCS

Ouonoruuecky akTUBHBIMUA BellleCTBaMH uepe3 KpoBb U JjuMmdy. Harpumep,
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rOpMOHaMH, KOTOpble BBIJE/ISIIOTCS  JKejle3aMu  BHYTDEHHeW CeKpelLuH,
oOpa3ylolMMu B OpraHu3Me SHJOKPUHHYIO cucTemy. JKesae3bl eHympeHHel
ceKpeyuu He VIMEKT BbIBOJHBIX IPOTOKOB, W WX T[OPMOHBI IOCTYHArOT
HeIoCpeJICTBEHHO B KpPOBb, a 3aTeM Ppa3HOCATCSI [0 BCeMYy Tejy, OHHU
B0O30Yy>KJal0T WM yTHETAIT JesiTe/IbHOCTh OpraHu3Ma, BJIMSIIOT Ha €ro pocT U
pa3BUTHe, U3MEHSIOT UHTEHCUBHOCTb 0OMeHa BelllecTB. K >kesie3aM BHyTpeHHel
CeKpeLMd OTHOCATCS: Turnodu3, IIUTOBUAHAs >Kejie3a, OKOJIOLU[UTOBU/HBIE
)Kesnesbl, HAIMOYeYHUKH, N3, OCTPOBKOBAs UaCThb TO/Ke/TyA0UHOM >KeJie3bl,
BHYTPUCEKDETOPHAsi 4YaCTb TIOJIOBBIX  JKesje3. OHJOKPUHHasg  (yHKLUS
OCYLLeCTBJISIeTCA U JAPYTUMH OpraHamu (JKelyZioK, KUILIeYHUK, [T0YKH, CepALe U
Ap.). OHJOKpPWMHHAs W HepBHasg CUCTeMbl TeCHO B3aUMOJEWCTBYIOT B
peryasiTOpHOM AesiTeIbHOCTH, OT/IMYAasCh JIMIIb TeéM, YTO SHAOKPUHHAsI CUCTeMa
KOHTPOJIUPYET NPOLeCChl, MPOTeKarole CPABHUTE/IbHO MeJIJIEHHO U JJIUTEJBHO.
HepBHasi cucteMa yripaBiisieT ObICTPBIMU PeaKLUsIMU, Ubsl JJIUTEbHOCTb MOYKET
WU3MEePSIThCS MAJUTUCEKYHAMHU.

Ananu3 pedieKTOPHON AyTrYd HAa NPpUMepe K0/JIeHHOro peduiekca

PerieniTopsl MBIIIILI, CYXOXKWJIUU, CyCTaBOB Ha3bIBAIOTCA
nporipyoperienntopamMid. C 3THUX pelenTOPOB BO30y)KAeHUe TiepeaeTcs TIpU
COKpall[eHUM Win pacciaabseHuu Mbliil. [IpuMepom Takux peduieKCoB SIBJSIeTCS
KOJIeHHbI pediekc. BriepBeie 3TOT dheHOMeH omucan B 1875 rogy HeMelKui
HeBposior Kapn ®pugpux Otto Bectdans. KoseHHbI peduiekc sBsieTCs
pedekcoM moanep>kaHusi 1o3bl. KosieHHbIN peduiekc, BO3HHMKAaeT B OTBeT Ha
KpaTKOBpeMeHHOe pacTshKeHHe UeThIPeXTJ/IaBOi MBIIIIbI Oe/ipa JIeTKUM y/lapoM
0 ee CYXOKW/IUIO HIDKe Ha/IKOJIeHHHKA, P KOTOPOM HabJ/rofiaeTcsi BHe3armHoe
COKpall[eHHe UeThIpPexTrjiaBoi MbIIIIbl Oe/ipa; B pe3y/bTaTe rojieHb pa3rubaeTcs
(pediekc pacTsbkeHus). IOTOT TeCT TI03BOJISIET OLIEHUTh CBSI3b  MEXAY
YyBCTBUTE/LHBIMU HEpBaMM, CBSI3aHHBIMU C pelLleiToOpaMyd pacTsDKeHHs B

Mbliine, ClIMHHBIM MO3IOM M JBUI'dTe/IbHBIMU HEﬁpOHaMH, dKCOHBbI KOTOPBIX
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UAYT OT MOTOHEWPOHOB TlepeJHUX POTrOB CITMHHOT'O MO3ra K Mblliie 6e/pa, TakK
Kak BCe 3TU  CTPYKTypbl  y4acTBYHOT B  00pa3oBaHUM  JJaHHOTO
(MoHOCMHanTUUeckoro) pednekca (puc.12). B  cayuae  Kakoro-iu6o
TIOBPEXK/IeHUsT OJIHOM U3 CTPYKTYp JaHHbIA pedJieKC y uYesoBeKa MOJKeT
OTCYTCTBOBaTh. KpomMe 0CHOBHOI0 (MOHOCHMHAIITUYECKOr'0) KOMIIOHEHTa, K JAyre
KOJIeHHOTO pedieKca MOYKHO OTHECTH Y TOT MYTh Mepejlaud CUrHasa, KOTOPbIi
obecrieurBaeT paccyiabneHre MbIIIIbI-aHTaroHucTa (crubaresis KoneHa). OT Tex
)K€ UYBCTBUTE/IbHbIX HEMPOHOB TI0 KOJUlaTepasisiM WX aKCOHOB CHUTHas
repeZiaeTCsi Ha TOPMO3HbIe HeHPOHbI OOKOBBIX POT'OB CEPOr0 BeIeCcTBa, a OT HUX

TOpMOBHOﬁ CUT'HaJI IiepeaaeTcs MOTOHEﬁpOHaM MI:I]_U]_[I)I-CI"I/I6<':1TEJ'IH.

Cxema KosieHHoro pegriekca

Teno yyBcTBMTENLHOIO
Hedpora

Muiuya pasrmbaresis

MbiwedHoe BEpETER0

Teno MoToHelpoHa CuHanc

Puc.12 Cxema peieKTOPHO# yTy KOJIEHHOTO peduiekca.

Ileab paGombl: Ha TIpUMepe OI[eHKM KOJeHHOro pedekca uesioBeKa
03HAaKOMUTHCS C MPOCTHIMU METO/IaMU UCC/Ie/IoBaHUs peyieKTOPHOM AyTH.
Oo6opyodoeaHue: CTyJl, HEBPOJIOTMUeCKHII MOJIOTOUEK.

ITopsidok pabombl.
1. TlocagyTe MCIBITYeMOro Ha CTYJ U IOMPOCUTE ero MOJIOKUTH MPaByI0 HOTY

Ha JIeBYIO HOTY B 00/1aCTU KOJIeHHOT'0 cycTaBa. Hora fjo/kHa ObITh pacciabiieHa.
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2. UToObl MCKIIOUUTH TIPOM3BOJIBHYIO 3a/lepXKKy pedIeKTOPHBIX OTBETOB BO
BpeMsi Ompefie/ieHUs1 KoJIeHHOro pedJiekca, PpeKOMeH/yeTCs OTB/eKaTh
BHMMaHWe UCIbITyeMoro. Haripumep, /1aTh 3a/laHie pa30MKHYTb COe/IMHEHHbIE B

3aMOK Tia/ibIibl 06erx pyK.

3. YaapbTe HEBPOJIOTUYECKUM MOJIOTOUKOM WM peOpoMm J1aJjoH (c may3amu 10-

15 ceK) 1o CyX0>KW/IHIO MO/l KOJIEHHOM YallleuKou.

4. HabnropaiiTe 3a [gBUraTe/lbHBIM OTBETOM, KOTODPBIM HACTymaeT BCes 3a
MeXaHWYeCKUM  pa3/ipakeHueM peLieNTOPOB  CYXOXKWIMA TpU  yzAape
MoJyioTOUuKOM. OTBeTOM Ha pa3fipakeHWe OyZeT COKpallleHHe UeThIpeXTrjaBoro

pasrubarens 6eapa 1 ObicTpoe pa3rrbaHye TOMeHH.

5. CpaBHuTe pedyiekc Ha TIpaBOM U JIeBOM HOre, OTpe/ie/uTe Kakasi CHja yZapa

TpebyeTcs J1s1 TIo/TydeHHsT OTHOTO 1 TOTO ke 3dekra.

Y HoBopoxzaeHHbIX B 100% ciaydyaeB 3TOT ped/ieKC OueHb SIPKO
niposBsieTcsl. [locse 1 roza nposiBiieHre 3TOro pegyiekca CHWXKaeTcs Uy JieTen
cTapiiie 8 jieT UacTo KoJieHHbIe peieKChl BbI3bIBAIOTCS C TPY/JOM, B CBSI3U C TeM,
YTO JIeTU UX TOPMO3ST. B cTapueckom Bo3pacTe KOJIeHHbIM ped/ieKC OTCYTCTBYeT

ddlie, 4yeM B PpYIvX BO3PdCTHLIX I'DYIIIAX.
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s KojleHHOTO peduiekca XapakTepHa Oosblllass WHAWBHAYaIbHas
M3MEHUYUBOCTh (OTCYTCTBHE W/IU SIPKas BbIPaKEHHOCTb, MOXXET MPOSIBJSATHCS B
BU/le KauaTe/IbHOT'O WM TOHUUECKOTO TUTIa).

ITpomokoa uccaedosaHuti

1. 3aHecuTe pe3y/bTaThl HaO/IOAeHYs B TaO/IULLy:

Ne i/m1 Pe3kocTh BricoTa Hamuuue
pasrubaHus pasrubaHus pedekca

IIpaBast Hora
JleBast HOTa
2. TlpoaHamM3upylTe Pe3KOCTh U BBICOTY pa3ruOaHUs TPaBOrO U JIEBOT'O HOTH

VCIIBITYEeMOT 0.
3. 3apucyiite cxemy ped/eKTOPDHOU AYrd KOJIeHHOro pedJiekca B TeTpajb
TIPOTOKOJIOB OIIBLITOB.
4. TlpoaHanu3upyute PyHKLUMU KaKJOTr0 OTAena pedieKTOpHOM Ayru pedJiekca
PacCTsKeHUSI.
I'1a30-cepaeunnbiy pedyiekc
['na3o-cepaeunsiii pedaekc (onbIT JJaHUHU-AIITHEpa) — CHY)KeHHEe YaCTOThI
cep/leuHbIX COKpallleHWM, BO3HHUKarolllee TIPHM HaJlaB/MBaHUM Ha OOKOBYO
TIOBEPXHOCTb T/1a3. DTO siBjieHHWe 00bsicHseTCsl pedieKTOPHBIM B030y)KAeHHeM
sanep Omyxkjaroiiero HepBa. PediekTopHast Aiyra 3Toro pediekca COCTOUT U3
adepeHTHbIX BOJIOKOH TJIa30/|[BUTaTe/IbHOTO HepBa, HEMPOHOB CpeJHero,
TIPOJI0JITOBATOTO MO3ra W OMy)XAAroIIUX HepBOB, KOTOPbie MPU BO30YXAeHUU
OKa3bIBalOT TOpPMO3silllee JelCcTBUe Ha cepAle. PeduiekTopHasi —peakius
nosiB/sieTcsl yepe3 2-5 € U wucyeszaerT yepe3 20-60 ¢ 1mocse rmipekpaleHuUst
BO3/erCcTBUs. B HOpMe nynibC ypexkaeTcs Ha 6-10 ygapoB B 1 MUH. Y MeHbllIeHHe
YaCTOThI Cep/IeUHbIX COKpallleHn Ha 12-15 yznapoB B 1 MUH CBU/IeTE/ILCTBYET O
MOBBILLIEHWA TOHYCa [apacUMIIATUYeCKUX HEepPBHBbIX LeHTpoB. OTCyTCTBUE
V3MEHEeHUM WM YuallleHWe CepJeYHbIX COKpallleHUWH CBUJIeTe/IbCTBYET O

BO3MOXHBIX HAPDYIIEHUAX BereTaTUBHOU peryjadnun ceparia.
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Ileab paGombl: Ha TIpuMepe T/1a30-CepAeuHOro peduiekca uesioBeKa
03HAaKOMUTHCSI CO CTPOEHUEM C/I0XKHOM pedh/IeKTOPHOM JyTHU.

OO6opyodoeaHue: CTyJi, CEKyHZOMeD, MapJ/ieBbie Ca/leTKHU.

ITopsiook pabombi:
1. VcnbITyeMOro ycagutb Ha CTYJl U ONPOCUTh CIIOKOWHO CU/eTh B
TeueHue 3-5 MUHYT.
2. [TogcunThiBaeM MyJabC 3a 15C [0 TMpOBeAeHUs TJ1a30-Cep/euHbli
TIPOOBI.
3. 3aTeM uepe3 MapJieBble casieTKH yKa3aTeJbHbIM W OOJbIINM

TnabIIaMH JIEBOM PYKH B TeueHHe 15C Me//IeHHO Ha/laB/IMBaeM Ha 00a 3aKpBITHIX
r7ia3a (He BbI3bIBasi 0o0Jie3HEHHBIX OIIyIeHHM). OZHOBpeMeHHO IpaBOM pyKOM

ornpejesisieM Iy/bC (3a 15 ¢) BO BpeMs BO3€HMCTBUS.

4. [MogcurThiBaeM MyabC 3a 15C cpa3y rocjie MpoBefieHusi MPOOBbI.

[ToBTOpHMTE OMBIT 2-3 pasa.

5. [TepecunTaTh My/abC B KaXkAOM 3Tarie paboTbl 3a 1 MUHYTY U

IMpOaHa/IM3UPOBATL €ro U3MEHEHHUE.

OueHKa NpoobI:
- ype)xeHue MyJibca Ha 4 - 12 yi1/MUH — HopMmasibHasi;
- YpekeHue MyJibca Ha 12 yi/MUH — pe3KO yCU/ieHHas;
- YpeXKeHus HeT — apeakTHUBHasi;
- yuallleHue IyJibCa — U3Bpall[eHHas.
ITpomoko uccaedoeaHuti

1. TlonmyyeHHbIe pe3y/bTaThl BHECUTE B TabIUILY:

Ne i/t qCcC o | HCC Bo Bpems | HCC niocsie | IsmeHeHue
TPOOLI, yA/MUH | TpoOLI, ya/MuH | ipo0sl, ya/muH | UCC, ya/MuH

Omnbit 1

OmnbiT 2
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2. TlopcuvraiiTe CpefjHIOO BeIWUMHY BO3HUKIIEH ped/ieKTOPHOW peakluu U
OLIeHHTe COCTOsIHUe ee HePBHOI'O LIeHTpa.
3. Hapucytite cxemy peieKTOPHOM AYyTH I1a30CepAeYHOro pediiekca.
4. CpaBHUTe cxeMbl pe(eKTOPHbIX [Jyr KOJIEHHOTO U TJIa30Cep/ieuyHOro
pedJieKkcoB.

Bonpocbi:

Iatb oripeiesieHre «pedJiekca»?

Ha3Batb oT/e/ibl pedieKTOpHOM AyTH, pedieKTOPHOr0 KOJIblia?
Ha3BaTb (hyHKLIMM BBINOJIHSIET CIIMHHOW MO3T?

Ha3Batb ycioBust He06XOAUMBI /1J1s1 OCYIIeCTB/IeHUs pediekca?
Ha3BaTbh oco6eHHOCTH pedh/IeKTOPHOM peryJisiiiuu cepAiiia
pa3BUBAIOLLIErOCS] OpraHu3ma?

Ha3BaTb cTpoeHHe nMeeT coMaThueckasi pedieKTopHasi ayra?

7. Ha3BaTb 0C06€HHOCTH CTPOEHUsI BereTaTUBHOU pedyIeKTOPHOM yTH?

oih =

o
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3ansartue 3. 3putesibHasA cucrema. CiayxoBas cucreMma. OnpepeneHue
OCTPOTHI 3peHus U OMHAYPa/IbHOT0 C/IyXa

[MpencraBieHWe O CEHCOPHBIX CHCTeMaxX Obulo  cHOPMYTMPOBAHO
W.I1.ITaB/oBBIM B yueHHH 00 aHaymm3aTopax B 1909 rogy. IToHsiTHe «ceHcopHas
cucmema» TIOSIBUBLIASICS TI03)Ke 3aMEHWIO TIOHSITUE «aHa/Iu3aTop», BK/IHOUMB
MeXaHU3Mbl pEryJ/sSil[id Ppa3/MUHbIX €ro OT/[e/0B C TOMOIIbI0 MPSIMBIX U
oOpaTHbIX CBsi3edl. Hapsify c 3TUM MO mpe)kHeMYy ObITyeT TIOHSTHe «OpraH
YyBCTB», Kak mnepudepruyeckoe oOpa3oBaHUe, BOCTIPUHUMAIOIlee W YaCTUUHO
aHa/M3upyroljee (GakTop OKpY Karolllel Cpe/ibl.

CucreMa, obecrieurBaroIriasi BOCIIPUATHE U TepepaboTKy HMHMOPMAIUH O
SBJIEHUAX BHEIIHeM W BHYTPEHHeM CpelJbl OpraHv3Ma, HasbIBaeTCs
aHanM3aToOpoM. YueHuWe 00 aHanmu3atopax paspaborano WM. II. IlaBroBbIM.
Kaxzapli  aHaauM3aTOp COCTOUT W3 TpeX OTHAeNOB: Mepudepruyeckoro,
TIPOBOZIHUKOBOTO W IieHTpanbHOro. ITepugepuueckuii omoden TipecTaB/eH
BOCIIPUHUMAKIMMH  peLieNTOpaMy, KOTOpBIE BXOJAT B COCTaB
COOTBETCTBYIOIIUX OPraHOB uyBCTB. IIp0B0OHUKOBDILI 0Mdea — 3TO OTXO/IAII1e
OT OpraHOB UYBCTB HepBbl. IleHmpaabHbili omdea — 3TO OIpeje/IeHHbIN
y4aCTOK KOPbI U TTOAKOPKU T'OJIOBHOTO MO3ra, IZie MPOUCXOAUT aHau3 U CUHTe3
B030y)XZeHul U (hopMUpOBaHUe peajibHOro oOpa3a. HapyiieHue JesTe/bHOCTH
aHasM3aTopa TMPOMCXOAWUT TPy TIOBpeXJeHWHU Jr00ro W3 Tpex OT/Ie/oB.
Hampumep, 1ipu mnoBpexaeHun (Wau 3abo/ieBaHWM) CIYXOBOTO HepBa
TIPOMCXOJIUT CHUXKEHWEe WX MOTeps CIyXa.

Opranbl 4yBCTB 0O0YyC/IOB/IMBAIOT OCHOBHBIE BU/IbI UYBCTBUTEHLHOCTH:
3peHue, CIyX, Ocsi3aHue, 000HSIHYE, BKYC U TTOJI0YKEHHe TeJla B TIPOCTPAHCTBe.

CtpoeHue u (yHKLIUM OpraHa 3peHus

3puTesibHasi CeHCOpHasi CHUCTeMa TpeJcTaBasieT C000M COBOKYITHOCTb

CTPYKTYP, BOCOIPUHUMAIOIMX CBETOBYH) SHEPTUI0 B BUJE 3JIEKTPOMAarHUTHOTO

n3nyueHus ¢ AauHou BoaHbl 400 — 700HM M AMCKPeTHBIX YacTUl] (hOTOHOB, WU
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KBaHTOB, U (POPMHUPYIOLIMX 3pUTe/ibHble ollylieHusi. C TMOMOLbI0 TIJ/a3a
BocripuHuMaetcst 80 — 90% Bceii nHboOpMaly 006 OKpy KaroiijeM MUpe.

bnarozjapsi [ieATe/IbHOCTHA 3PUTEIbHOW CEHCOPHOM CHUCTeMbl pa3nuyar0T
OCBELLIEHHOCTh TIpeIMeTOB, UX LBeT, ¢(OopMy, BeJUUMHY, HarpaB/eHue
nepe/IBY)KEHUsI, PAaCCTOSIHME, Ha KOTOpPOe OHW yAajleHbl OT rja3a U Apyr OT
apyra. Bce 3To mo3BosisieT OLleHMBaTh IPOCTPAHCTBO, OPUEHTUPOBATHCS B
OKDY’KalollleM MUpe, BBINOJHATL pas3/iduHble BU/bI LieJieHarnpaBieHHOU
JesITe/TbHOCTH.

3peHue — 5TO TIPOLIECC, KOTOPBIM MO3BOJISET BOCHPUHUMAThL (OpMY,
pasMep M LIBET OKPYXKAIOL[MX HAC TMpeAMETOB U OPUEHTUPOBATHCS CpeJy HUX.
Hapsify C MOHsTWeM 3pUTENIbHOW CEHCOPHOM CUCTEMBI CYLeCTBYeT TIOHSITHe
op2aHa 3peHusi (puc. 13): 5TO Tr/a3, BK/JIOUYAKOIIUM TPU Pa3/IMYHbIX B
(GYHKIMOHA/IbLHOM OTHOIIIEHUU 37eMeHTa: 1) ria3Hoe $5i0/I0KO, B KOTOPOM
PacCIio/I0KeHbI CBETOBOCIIPUHUMAFOLLINH, CBETOMNPeJIOMJISFOLLIAN 17}
CBETOPery/IMPYIOLLWI ammapathl; 2) 3alUTHbIe TTPUCIIOCO0/IeHMs], T.e. Hapy>KHble
obonouku ra3a (CkJepa W pOTOBUIlA), C/Ae3HbIM arlapaTr, BeKH, pPeCHMIIbI,
OpoBu; 3) ABUraTe/bHBIM anmapaT, MpeAcTaB/ieHHbI TpeMs MapaMH TIJia3HbIX
MBILLLL (Hapy>KHasi U BHYTPeHHsIs1 MIPsSIMble, BEPXHSISI U HYDKHSISI TIPSIMble, BepXHSist
Y HWKHSISI KOCbIe), KOTOpble MHHepBUpytoTcs 111 (rna3omBuraTenbHbiid HEpB), [V

(610k0BBIN HepB) U VI (OTBOASAIIMI HEPB) MTApaMH UeperHO-MO3TOBbIX HEPBOB.
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MNepenHnas XpycTanuk
kamepa

qanHas PapyxHasn
PechnuHoe “24 o iy
TEeno
- Poroeuuya
KoHbiOHKTHBA
LiMHHOBbI PecHuynan
OTPOCTKK CRAIKK MbiLliLg
CeryaTka |
OnTuyeckan | 3puTencHan
OCh — ock
Cknepa Cocox ! — CteknosugHoe
3PUTENBHOIO lHLIEHTpaana Teno
AMKA #
Cocypucras
obBonouka
:
3 - L
WUTEMNbHbLIA
P Heegﬂ Hentoe
MATHO
Puc.13 OpraH 3peHus
I'na3z HaxoauTcd B r/1a3HULle — yFJ'Iy6J'IEHI/II/I JIPIL[EBOﬁ YyaCTHU ueperia.

C3amu ¥ c OOKOB r/a3 OKPY)KeH MbIIIIaMK, JBUTAIOIIUMU Ta3Hoe s0/10KO.
I'na3Hoe s16/10K0 MMeeT IIapOBUAHYI0 GOPMY U TPU OOOTOUKHU: HapPYXXHYI —
¢ubpo3Hylo, cpefHIOI0O — cocyoucmyl0 Y BHYTPEHHIOIO — cemuamyio.
Hapy»xHasi o6osiouka nipujiaet ¢hopmMy riiazHomy sibsoky. Criepeu oHa obpasyeT
TIPOHUIIAeMYI0 /i1 CBeTa OOONOUKYy — poz2oeuyy, a C3a7i TIepexoiuT B
benouHyto 000m0uKy — ckaepy. Cocyauctas o0o0/0uka Ha3bIBaeTCsl Tak
MOTOMY, UTO OHa Oorara KpOBeHOCHBIMM cOCyJamu. V3HyTpU OHa BBICT/IaHA
TeMHBIMU TUTMEHTHBIMM KjeTKaMu. [lepefHsis yacThb COCYAMCTOM 000/0UYKU
obpa3yeT padyicKy, KOTopasi COAEpXXUT ITUTMeHT, O0O0yC/IOBIMBAIOIIMN IIBET
rna3a. [Ipy HebGosbllIOM KO/IMUeCTBe TMWIMeHTa Tja3a CBeT/I0-Cepble WU
ronyOsble, pu OOJIBIIIOM — Kapue Wid uepHble. Mexx/ly pOroBULied U paJy>KKou
HaxOJWUTCH MepejHsid Kamepa TIJia3a, 3aloJIHEHHAas >XUAKOCThbO. B pagyskke
vMeeTCsl 3payoK (Kpyrjoe OTBepCTHe), KOTOPBIM pedieKTOPHO MeHsieT CBOU

pa3Mepbl B 3dBUCHMMOCTH OT MHTEHCHMBHOCTHU OCBeILlleHHA OT 2MM. MnpHu CUJIbHOM
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7o 8mM. mpu «1abom ocBelljeHUMM. OTy (YHKLMIO HaloJHSIOT JBa THUIIA
MBILLIEUHBbIX BOJIOKOH: paZiajibHble, paCIIUpSIOLIMe 3payokK, W KOJbLEBBIE,
cykuBaroliye ero. Ilozagu pafy>KKu HaxXOAUTCS TPO3PAauHbIA Xpycmasiuk,
VMeroLri (pOpMy [IBOSIKOBBIMTYK/IOW JIMH3bL. MeXy pasyXKoi U XpyCTa/IMKOM
pacriosio)keHa 3a/iHssi Kamepa ria3a. KpuBuU3Ha XpycTanuvka HW3MeHSIeTCsl C
TOMOII[bI0 PECHUYHOM MBIIIILIbI, PACI0J/I0XKeHHOHW B Tepe/lHel 4aCTH COCYJUCTOU
000/iouku. Bcsi BHyTpeHHsia TIOJIOCTh TJla3a 3a XPYCTaJlMKOM 3allojiHeHa
CTYJeHUCTOM Maccou, oOpa3yloileli cmeK/106uOHoe mesa0. XPYCTanuK U
CTEeKJIOBU/THOE TeJIO C/Iy»KaT [Jisl TIPOBe/leHrsl CBETOBbIX Jiydyeil BHYTPb IJia3a U
ux mipesomsieHus. Cetdarasi 060/0uKa Mpuieraer K COCyIUCTOM U BBICTU/IAET
[HO r/1a3a. OHa COCTOUT U3 [IBYX JIMCTKOB: HApY’>KHOT'0, CO/lep>Kalllero MUrMeHr,
Y BHYTPEHHEr 0, CO/iep>Kalllero CBeTOUYBCTBUTE/IbHBIE PELIeNTOPbl — MaJ0YKU U
Konbouku. Ilan0uku copep>KaT 3pUTeNbHbIA TIMTMEHT — POJOTICUH U
BOCTIDUHUMAIOT CBeT B YCJIOBUSIX CymMepeuHoro cBeTa. Kosa6ouku Gnaropaps
Ha/IMYMIO TTMICMEeHTa MOZONCUHA BOCTIPUHUMAIOT LIBETAa TMIPU SIPKOM OCBEIL|eHUH.
B ceTuaTke HaxoAUTCsS OKOO 7 M/H Kosibouek U 130 miH nanodek. HarmpoTus
3payka pacrioJIO’KeHO Xce/amoe nsimHO, B KOTOPOM COCPeJ0TOUeHbI TOJBKO
Konbouku. OTo MecTo Haubosbliiedd ocTpoThl 3peHus. COOKY OT >KeJITOro TsATHA
pacro/io)KeH yuacCTOK, JIMIIeHHbIA 3pUTeNbHBIX PeLielTOPOB,— MeCTO BBIXO/a
3pUTEeIbHOTO HepBa (c/1enoe nsimHo).

[TomuMmo T/1a3HOTO $510/I0KA, T/la3 CHabkKeH U BCIIOMOTaTe/bHbIM
amnmaparoM. 3allUTHY0 (YHKIHIO0 BBITIONHSIOT OPOBHM M BEKH C PeCHUIIAMH, a
Tak)Ke CJie3Hbli amnmnapar. OH COCTOMT W3 CJIe3HOW >Kesie3bl, PACIOI0KeHHOU B
Hapy>kKHOM YIJIy TJla3a, W C/e30BBbIBOJAILIMX MPOTOKOB. Crie3Hasi >KUIKOCThb
YBJIQ)KHSIET TIOBEPXHOCTh T71a3HOTO 516/710Ka, CMbIBaeT MOCTOPOHHWE YaCTULIbI U
yOuBaeT TMolaBIIMe B TJia3 OakTepuu, TaK KakK COZEP)KUT OaKTepHUI[HJHOe

BeleCTBO — JIM30HUM.
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@DyHKLHMS I71a3a — BOCIPHUATUE CBETOBBIX Jyueld. JTO TIPOUCXOAUT uepe3
ONTUYECKWI armmapaT rJa3a, pOroBHUlly, Bjary IepefHell Kamephbl, 3pauok,
XpYyCTanuK, Bary 3ajHeil Kamepbl, CTeKJI0BUAHOe Teso. Bce 3T obpasoBaHus
TIPeJIOMJISIFOT JIyuM TaKuM 00pa3oM, UTo Ha ceTuyaTke 0Opa3yeTcsi yMeHbIIEHHOe
repeBepHyTOe  H300pakeHuWe  mpeaMeToB.  BcseAcTBue  mepepaboTKu
vH(opMalMy B KOpe TOJIOBHOTO MO3ra ue/ioBeK BOCIIPUHUMAeT MpeMeThl B UX
eCTeCTBeHHOM M0/10’)keHUH. CBOMCTBO ONTHUYECKOW CUCTEeMBI I/la3a CO3/iaBaTh Ha
ceTuaTkKe yeTKOe H300pakeHHe MpeaMeTOB, PACIIONOKEHHBIX KaK Ha OM3KOM,
TaK U Ha Ja/JbHeM pacCTOSTHUM OT TJja3a, Ha3blBaeTCs akKomooayuell; OHO
JocturaeTcs 6yaroziapst TOMy, UTO XpyCTaJUK MOXKET U3MeHSITh CBOIO KDUBHU3HY.

Korza cBeTOBble JiyuM, TpPOMJs uepe3 ONTHUYECKYHD CHUCTeMY TJia3a,
(OKYyCHPYIOTCSI HE Ha CeTuaTKe, Pa3BUBAIOTCS aHOMaauu 3peHus. Eciu nyuun
(hOKyCUpYIOTCSI BIiepe[ CeTYaTKH, uejloBeK UeTKO BHUAWT TOMBKO OJIH3KHe
nipeMeThl (aHOMasusi Ha3biBaeTcs 6/1u3opykocmbio). Eciv nyun GoKycupyroTcs
1o3aJi CeTuaTKH, Ye/iOBeK XOpOLLIO BUJAWT JajieKue TpeAMeThbl (aHOMaausi —
0a/1bHO30pKoCcMb).  [1anbHO30PKOCTH  MOXKeT  ObITh  BpOXKJAEHHas WM
npuobpeTeHHass (cTapueckas). BposkzieHHast [1abHO30PKOCTb MOJKeT ObITh
BbI3BaHa Ca00ii ITPeIOMJISIONIEeN CHION POTOBHI[bI M/IM XPYCTalHKa, a TaKXKe
HeOO/IBIIMM pa3MepoM TJia3HOro sibyioka. CTtapyeckasi jaJibHO30pPKOCTb CBsi3aHa
C moTepel 3/1aCTUYHOCTH XPYyCTa/iiKa, B CBSI3U C YeM OH 3HAuWTebHO TepsieT
CTIOCOOHOCTh HW3MEHSTh KPUBU3HY, W ocnabseHueM GyHKIAA PeCHUYHOM
MBILILBI. B/IM30pyKOCTb Takke MOKeT ObITh BPOKJ€HHOW WM MpHoOpeTeHHOM.
BpoykeHHasi 6/1M30pyKOCTh CBsI3aHa C yBeJIMUeHWeM pa3MepOB TJIa3HOro s10/10Ka
WM KPUBW3HBI XPYCTajMKa, TpUoOpeTeHHass — C ociaabjeHneM pecHUYHOMN
MBILILBI. [ ucripaBieHuss OIM30PYKOCTH UCMOb3YIOT ABOSIKOBOTHYTHIE,
JaTbHO30PKOCTH — /IBOSIKOBBITTYKJ/IbIe CTEK/IA.

MexaHusM  BOCrpusiTiss ~ cBeTa.  Korga ~ cBeT  TMajilaeT  Ha

CBETOBOCIIpUHMMAIOLIHE peLnerTops.l, B HHUX BO3HUKAKOT CJ/IOXKHbBIEe
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dboToxumuueckre mpoliecchl. IIpoAyKThl pacriajia poJioNiCMHa W MO/I0TICUHA
BbI3BbIBAIOT BO30yKJeHHe B (doroperentopax. OT HMX BO30yXKAeHUWe TIO
3pUTE/IbBHOMY HEpBY TOCTyTaeT B MOAKOPKOBbIE (UETBEPOXOJIMUE, 3PUTE/bHBIE
Oyrpel) LIeHTphI 3peHus, a 3aTeM B KOpYy 3aTbUIOUHBLIX [O7el Mo3ra, re
BOCIIPMHUMAETCS B BH/I€ 3PDUTE/IbHOTO OLYL€HUS.

I'urueHa 3peHusi. 3peHue UrpaeT OUeHb BaXKHYIO POJIb B )KU3HU UeJIOBEKa,
TI03TOMY €ro HY)KHO Oepeub. [lyig TIpeAyrpexaeHHs YXYAIIeHHS OCTPOThI
3peHMsI B CBSI3M C BBICOKOM HAarpy3kouM Ha TIJ/la3a HY)XHO BbINO/HSTH
ornpejie/leHHbIe MpaBUIa:

1) ripu UTeHUH AO/PKHO ObITH TOCTATOYHOE ¥ PABHOMEPHOE OCBEIIleHHE;

2) CBeT JO/DKEH MafaTh CJIeBa;

3) paccTosiHMe OT TJia3a [I0 TipeiMeTa JJO/DKHO ObITh 0K010 30—35cMm;

4) Hesb3sl yuTaTh B TPaAHCIOPTe, TaK KakK B pe3yJ/bTaTe MOCTOSSHHO
MEHSIIOII[ETOCS PacCTOSTHUSI MeXKAYy KHUTOW W XPYCTalMKOM OcjiabeBaeT
571aCTUYHOCTh XPYCTa/IMKa W PECHUYHOM MBIIILbI, YTO BeJeT K YXY/IIEeHUIO
3peHMUsI.

Heobxoumo Gepeub ra3a oT MornafiaHus MbITM U UTHOPOZAHBIX TIPeIMEeTOB,
CIWIIKOM  SIPKOrO  CBeTa, KOTOPbIM  pa3pyllaeT CBeTOUYBCTBUTE/IbHbIE
peuLienToOpbl. I[103TOMY TIpH OUeHb SIPKOM OCBeLLeHUH HY>XHO Ha/leBaTb TEMHbIE
OUKHU.

OmnpepesneHue 0CTPOTHI 3peHHS

AKKomooOayusi, T.e. CTIoCOOHOCTD T'7la3a BUETh MpeAMeThl Ha pPa3/InyHOM
pacCTOsiHWe, CBsi3aHa C TeM, 4YTO XpYyCTaJuK MeHsieT CBOw ¢opmy. Ilpu
paccMaTpyBaHUM O/IM3KUX MPeAMETOB XPYCTa/MK CTAaHOBUTCS 00Jiee BLIMTYKIIbIM,
a TIPpM pacCMOTPeHHU OTAa/leHHBIX IIpeAMeToB — Oomee muiockum. OTcroga
TOHSATHO, UTO OJHOBPEMEHHO XOpOIII0 BHAEeTb U OMM3KO U  [Aa/eKo

pacCI1o/10KeHHbIe ITpeaMeTbl HEBO3MOXKHO.
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[Tpu duKcaumu ria3oMm AanbHero rnpejmMeTa XpyCTaJvK IIPUHUMAaeT TaKyro
¢bopmy, UTO HAylIMe OT 3TOr0 MpeaMeTa JiydyW, MPeOMJISISICh, CXOAATCS Ha
cetuatke (L Ha puc.14, I). Jlyumu, uayiime ot O/MMKHEro mpeaMeTa, TIPU TaKOM
dbopme xpycramuka OyayT cxoauTbcs 3a cetuaTkoii (N Ha puc.14, I). Tlpu
dukcaiuy 1/1a30M OkHero mpeameta (puc.14, II) xpycTanuk TpUHAMAaeT
6osee BBIMYyK/IYIO (POPMy, TakK UTO Jyud, UAYII[HME OT 3TOrO MpeaMeTa, CXOZSITCS
Ha cetuatke (L Ha pwuc.14, II). Jlyuu OT manbHero mpeameTa COMAYTCS Tepef,

cetuatkou (N puc.14, II).

Puc. 14. Cxema xopa siyueit npu ¢ukcauuu ganshero (1) u 6mmwkaero (1) mpeameros

OcTpoTa 3peHUs OIpefieisieTCsl TeM HaWMeHBIIMM YIJIOM 3peHus, a
c/ie[joBaTe/IbHO, TeM HaUMeHbIIIUM pacCTOSTHUEM MeXy [ABYyMsl TOUKaMHU
TIPOCTPAHCTBA, MPY KOTOPOM OHM BU/HHI ellle KaK pa3/ebHble TOUKHU.

Ieab: viccienoBaTh OCTPOTY 3pEHHS C HCIIO/Ib30BaHUEM OYKBEHHOH TaOMMITbI
CuBL0Ba. BbIsIBUTH pa3iMurs OCTPOTHI 3peHUS MPABOro U JIeBOr'O IJjiasa.
OobopyodoeaHue: cTaHAapTHbie TabaWIEI C OyKBamH, pacrio/ioXKeHHbIMU B 12
CTpOK — Tabmmmita CUBLOBA, IITUPMa [I/Is 3aKphIBaHUS OJJHOTO T/1a3a.

MeToauKa onpejie/IeHUsI OCTPOTHI 3PeHHs C MOMOIIBIO TAa0/ MBI,
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[ns  ompepefneHUs OCTPOTbI  3peHUsT  CYL[ECTBYHOT Tab/iuLpl C
TOPU30HTA/IbHO PACMOJIOKeHHbIMM TapajjieflbHbIMU  psijlaMu  LMdp, pasmMep
KOTOPBIX yMeHbIIIaeTCsl OT BepxXHero psja K HwKHemy. [l Kak[oro psza
omnpeie/ieHO pacCTOsiHUe, C KOTOPOro [Be TOUKH, OrpaHWuYMBAlOLIUe KaKAyro
uudpy, BocrnpuHMMaroTcs mof yrjaom B 1'. Lludpel camoro BepxHero psja
BOCIIPUHUMAIOTCSI HOPMaJIbHO IJ1a30M C paccTosiHUs S50M., @ HWKHero — Sm. [
orpefie/ieHUs1 OCTPOTHI 3peHHs] B OTHOCUTE/BHBIX e[WHUL[aX PAacCTOSHUS, C
KOTOPOI'0 UCIBITYeMbI MOXKeT IMPOYUTaTh CTPOKY, Ae/IUTCS Ha pacCTOsIHUe, C
KOTOPOT'O OHa JJ0JDKHA UATAThCS TPY YCI0BUMA HOPMAJIbHOTO 3PEHUS.

ITopsidok pabombi:

1. TTocauTh HWCIIBLITYeMOTO Ha paccTossHUe 5M OT Tabnuipl (puc.15),
KOTOpasi Jo/bKHa OBbITb XOpOLIO OCBelljeHa. 3aKpbITh OJWH T71a3 UCILITYeMOro
9KpaHOM.

2. TloripocuTe UCTIBLITYEeMOT0 Ha3bIBaTh LIUQPLI Ha Tabsuile B HampaB/ieHUU
cBepxy BHU3. OTMeTbTe IOC/Ae[jHIO U3 CTPOYeK, KOTOPYIO UCHBITYyeMbId CMOT
TIPaBUIBHO MPOYMUTATb.

3. Haupute octpotry 3peHus. [Jns 5TOro pasfenure pacCTOsIHME, Ha
KOTOPOM HaXOZUTCS UCITLITYeMbIM OT Tabauilbl (5M), Ha PaCCTOSTHHE, C KOTOPOT'O

OH TIpOUUTA/ TIOCTEe[HIO W3 pa3/ndyaeMbIX UM CTPOK (Haripumep, 10m). [lis

5 _
/AQHHOrO TIpUMepa ;- = 0,5.
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Puc. 15 Ta6nuia CuBLOBa AJ1s1 OTIpe/ie/ieHUst OCTPOThI 3peHHUsl.

ITpomokoa uccaedosaHutl

[TonyueHHbIe pe3y/bTaThl UCCEA0BAaHUS 3allALLIUTE B TeTPab MPOTOKOJIOB
onbITOB. CpaBHUTE MOJIyYeHHbIE Pe3yJIbTaThl C JJAHHBIMU HOPMAa/JbHOU OCTPOTHI
3peHwusl.

Bo3pacTHble U3MeHeHHUsl OCTPOThI 3peHHs. Y JeTel, Ir/a3a KOTOPbIX
VMEIOT pasHble TPeJIOMJISIOLIe CBOUCTBA, BO3PAaCTHble W3MEHEHUS OCTPOTHI
3peHusi HeOJUHAKOBbI. Tak, y JileTed C HOPMabHbIM 3DeHHeM OCTPOTa 3PEeHUs
nioBbIaetcss ot 0,98 B 10-11 net go 1,15 B 15-15 neT. Y [1anbHO30pPKUX JeTeu
OCTpOTa 3peHust CHIWKaeTcsi B Te ke rofel ¢ 0,73 mo 0,68, a y 6/1M30pykKux — C
-,32 po 0,28. Bo3pacTHble W3MeHeHHs OCTPOThI 3PeHUsI TIPU HOPMaJIbHbIX
TIPeIOMJISTIOIIMX CBOMCTBAX I'J1a3a Mpe/icTaB/ieHbl B Tabuie 3.

Tabmua 3.

Bo3pacTHble M3MeHeHUs1 OCTPOThI 3peHUsT TTPU HOPMasbHbIX
NpeJIOMJISIFOLLIMX CBOMCTBAX IJ1a3a

Bo3spact (B T.) Octporta 3peHust (B yCJI. ef1.)
4-5 0,80
5-6 0,86
7-8 0,91
10 0,98
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15 1,15
B3pOC/IbIE 1,00

CtpoeHue u QyHKIUM oOpraHa cjiyxa

Cayx — BWJ UYBCTBUTE/JBLHOCTH, OOYC/OB/IMBAIOIIMM BOCIIPUSTHE
3BYKOBbIX KosieOaHuii. [losb3ysicb CAyXoMm, JIFOAA MOTYT  OTpeJensTh
HarpaB/ieHHe 3ByKa U TI0 HEMY — MCTOUHMK 3BYyKa; 0e3 Hero HeBO3MOXXHO
3BYKOBOE U peueBoe 00lljeHre MeX/y JIF0JbMU. 3HaueHue C/lyXa BeMKO TakxXe
JO7s1  pa3BUTUSI peud U TICMXUYeCKOrO pa3BUTHSI uesioBeKa. YesioBeK
BOCIIPHHMMAeT 3BYKHM C 4YacTOTOW Komebanuwii ot 16 mo 20000 kosebaHuii B
cekyHZy. C/yXxOBOW aHanM3aTop COCTOUT U3 NepudepryuecKor 4aCcTu — OpraHa
cnyxa, TIpOBOASIIENM 4aCTh — CJIyXOBOTO HepBa U LIEHTPA/JIbHOM 4YacTu —
CTyXOBOW 30HBI B BUCOYHOM Z10Jie KOPbI TOJIOBHOT'O MO3Ta.

OpraH cnayxa (pyc.16) cOCTOMT U3 Tpex udacTer: Hapy’KHOrO, CpefHero u

BHYTPEHHETO yXa.

Puc.16 CtpoeHnue opraHa ciyxa. 1 — yiiHasi pakoBHHa, 2 — Hapy>KHbIW CTyXOBOM Npoxof, 3 —
OapabaHHast TiepernioHKa, 4 — MoJI0CTh CpeiHero yxa, 5 — cyryxoBasi TpyOka, 6 — ynuTKa, 7 —
TOJTYKPY>KHbIe KaHaslbl, 8 — MOJIOTOUeK, 9 — HakoBanbHs, 10 — cTpeMeuko

HapysicHoe yxo mipe/iCTaB/Ie€HO YIIHOW PaKOBHWHOMW, HapY>KHbIM C/TyXOBbIM
Tpoxo/ioM, OapabaHHOUM IeperoHKOW. YwHass pakoeuHa COCTOUT W3 XPSIIa,
TIOKPBITOTO KOyKei. B Hapy>KHOM CJTyXOBOM TIpoxo/ie (TpyOka JmuHoi 10 30MM)
UMEIOTCST  0CcoOble >Kesie3bl, BBIJE/SIONIMe Cepy. OTO JIMIKOe BeIleCTBO
3a/lep>KUBaeT Tb/Ib U MUKPOOPraHWU3MbI, TTOTIAZIAl0IIe B HAPYHCHDIU C/yX0680U

npoxod. YTipyrasi, TOHKasi 6apabaHHas nepenoHKa oTefsieT Hapy)KHOe yXO OT
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cpeaHero. MyHKIUS HAapY)KHOTO yXa — YJ/IaB/IMBaTh 3BYKOBbIE KOjeOaHUS U
riepe/iaBaTh UX B CpeJIHee yXo.

CpeoHee yxo HauuHaeTcs 3a OapabaHHOU meperoHKOW. OHO COCTOWT W3
O6apabaHHol nosocmu 00beMOM OKOMO 1CM M pacrio/ioKeHHBIX B TTOJIOCTH
CJIyXOBBIX KOCTOueK. bapabaHHasi TIO/IOCTh uepe3 c/yxoeyl (escmaxueey)
mpyOy coobijaeTcs ¢ HocornotkoW. CryxoBasi Tpy0a CHOYKUT  AJis
BbIDAaBHMBaAHUS JaBfeHUss 10 o0e cTOpoHbl OapabaHHOl TmieperoHku. Tpu
c/lyXoeble KOCMOUKuU (MOJIOTOUEK, HAKOBa/JbHA W CTPEMEUKO) COeJUHEHBI
Mexay coboit. Konebanust 6apabaHHOM TIeperoHKU TiepejaloTCsl MOJIOTOUKY, OT
Hero yepe3 HaKOBaJbHI) — CTPeMEUKY, OT CTpeMeukKa — BO BHYTPeHHee yXO.
OTH KOCTOUKA YMEHBIAIOT aMIUTUTYAy W YBeIMUMBalOT CHIy 3ByKa. Ha
BHyTpeHHell cTeHKe OapabaHHOW TIOJIOCTH, OT/eJISIOIe cpeaHee yXO OT
BHYTPEHHEro, WMEIOTCS /iIBa OTBEpPCTHS: KPYIJoe U OBa/ibHOe, 3aTSHYThIe
neperioHkoii. CTpeMeuko 3aKpbIBaeT OBajbHOE OTBepCTHe, Bejylljee BO
BHyTpEHHee yXO.

BHympeHHee yxo pacriojiokeHO B BUCOYHOW KOCTHM. DYHKLIMIO CayXa
BBLITIOJTHSIET y/IUMKA — CIUPaJbHO 3aKpyuyeHHbI B 2,75 000poTa KOCTHBIN
KaHaj. B KkaHanme yJIMTKU —pacIiofiokeH hepenoHYambili  /1aGupuHm,

3aro/HeHHbIN 3H00AUMdbotl (puc. 17).




Puc.17. ITonepeunslii pa3pe3 uepe3 X0/ YIUTKU: 1 — ocHOBHasi MemOpaHa, 2 — MOKPOBHasi
MemOpaHa, 3 — UyBCTBUTe/IbHbIE K/IeTKU (peLienTophl), 4 — BOJIOKHA CJIyXOBOTO HEPBa,
5 — sxzgomuMpa, 6 — nepunumda, 7 — CcTeHKa KOCTHOTO KaHasa YJIUTKU

ITpocTpaHCTBO MeXX[y KOCTHBIM M IeperoHYaThiM KaHajaamMH 3arojHEeHO
nepuium@oii. B mnepenoHYaTOM KaHaje HaxXOAUTCS 3BYKOBOCITPUHHMMAFOIIUIM
amnmaparT — cCnupa/ibHblll op2aH. OH COCTOUT U3 OCHOBHON MeMOpaHbI C
pelienTOpHbIMKA K/IeTKAMM UM TIOKPOBHOM MeMOpaHbl. OcHOBHasi mMemOpaHa
pasfiensieT KaHajl YJAUTKM U COCTOUT M3 BOJIOKOH pa3/IUYHOM JIJIVHBI,
Pacro/IOKEeHHBIX TONepeK X0/a YIUTKA. Y BepPLIMHbI YJIUTKU HaXOASTCS Camble
JJIMHHbIE BOJIOKHA, a y OCHOBaHMs — caMble KOpoTkue. Ha wmemOpaHe
pacroJioXKeHbl Tak)Xe 3BYKOBbIe DeLieNTOpPHbIE KIETKU YAJMHEHHOW (POPMBI.
OpvH KOHell K/IeTKM (PUKCHpPOBaH Ha MeMOpaHe, a Apyroidl 3akaHUMBaeTCs
HECKOJIbKUMHU  BoJIocKamMu. OT  (UMKCUMPOBAHHOIO KOHLIA  peLielNTOPHBIX
(BOJIOCKOBBIX) KJIETOK OTXOJST BOJIOKHA C/IyXOBOrO HepBa. Bosiocku oMbIBarOTCS
SHAO0/MM(GONM M MOTYT COIpPHKAcaTbCsl C HABUCAKOIEeW HaJl HUMU TMOKPOBHOM
MeMOpaHo.

Kpome BoCTIpUsiTUSI 3BYKOB, BHYTDEHHee YXO BbIMIOJHSIET (PYHKLIUIO
peryisifui  TIOJIOXKeHWsT Tejla B  TIPOCTPAHCTBe, UTO obecrieunBaeTCs
eecmu0y1sapHbIM annapamom. Bo BHYTpeHHeM yxe UMeeTcs MpefiiBepue U TpU
TOYKPY>KHBIX KaHasa, 3aro/IHEeHHbIX >XUAKOCThIO. B mpengBepyuyd Haxo[sATCs
[lBa MeIlOYKa, cojepskaue »>HAoauMQpy. B 3THX Memioukax HMMeKTCs
CrieLjMajibHble W3BeCTKOBble KaMelllK{, a B CTeHKaX MeIIOYKOB — BOJIOCKOBbIE
pelienTOpHble  KAeTKU. [lo/iyKpy>KHble KaHa/bl pacriosio)keHbl B Tpex
B3aMMHOINEPNEHAUKY/SIPHBIX TUIOCKOCTSX. OHHM  3aro/iHEeHbl KUJKOCTBIO, U
BHYTPM UX pPAaCLIMPEHHUN HaxOJATCS BOJOCKOBbIE peLlenTOpbl. IIpu M3meHeHun
TOJIO)KEHHUsI Teja MEHSIIOT pacrio/io)KeHHWe W3BeCTKOBble KaMelllKd BHYTPU
MeEIIOUKOB, TMPUBOJUTCA B [BW)KEHHE >XUIKOCTh B MOJYKPY>KHBIX KaHajlax U

pa3/ipa)karoTcs perienTopbl BeCTUOY/ISIPHOTO afmapaTa. Bo30yskjeHre OT HUX 110
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BOJIOKHAM BeCTHOY/ISIPHOTO HepBa IepefjlaeTcsi B KOpPY TOJIOBHOTO MO3ra, W
TakuM 0bpa3oM obecrieurBaeTCsi COXpaHeHKe TIPaBUIbHOTO TT0JI0’KEHUs TeJla.

MexaHu3M BOCHPUATHSI 3BYKOB. 3BYKOBble KojebaHusi, TIpOii/is uepe3
Hapy)KHBIM C/IyXOBOW TIPOXOJ, U yJapsisick O OapabaHHYIO TI€peroHKY,
repe/latoTCsl CIyXOBbIM KOCTOUKaM, 3aTeM uepe3 TeperoHKy OBaJbHOIO0 OKHa —
nepwinMpe u sHAoMM(pe. KonebaHusi 3HAOMMM@BI BbI3BIBAIOT Pe30HAHC
BOJIOKOH OITpeZie/IeHHOM [JIMHBI OCHOBHOM MeMOpaHbI, BOCITIPHHUMAEMbIM
BOJIOCKOBBIMU ~ perjeniTopamu. IIpy 3TOM BOJIOCKOBBIE KJIETKM KacaroTCs
TIOKPOBHOUW MeMOpaHbI, UTO TIPUBOAUT K BO3HUKHOBEHHIO B HUX BO30YXKAeHUS,
KOTOpOe TiepeZiaeTcsi 10 CJIyXOBOMY HepBYy. MexaHUuecKas SHeprusi KoneOaHuit
npeBpalllaeTcsi B 37eKTPUYECKYIO SHEprui0 HepBHOro Bo30yxzeHus. B
3aBUCMMOCTHA OT [J/IMHbI 3BYKOBOM BOJHBI BO30Y)KJAIOTCS  pa3/MuHbIe
peLIenTophl: BbICOKME TOHA BLI3bIBAIOT KOsieOaHUsI KOPOTKUX BOJIOKOH OCHOBHOM
MeMOpaHbl, HU3KWe TOHAa — [JIMHHBIX BOJIOKOH. B BHCOYHOI go7e KOpbl
repeHero Mo3sra MNPOUCXOUT UX KaueCTBeHHas! OL[eHKa.

I'urmena cayxa. [lnsg coxpaHeHUsi CayXa HYXHO obeperatb OT
MOBPEXKJAIOIEr0  JeMCTBUSL  pa3/iMuyHbiXx (DaKTOpPOB, TMpeXzJe BCEro OT
MeXaHWUeCKUX TOBPEeXJeHUM, KOXKHBIM TMOKPOB HApy>KHOTO yXa M 0CO0eHHO
GapabaHHyt0 meperoHKy. HeoOxoqumMo pery/isipHO MbITh YIIM Teryioi BOAOH C
MBIIOM, TaK KakK BMeCTe CO CKOIUBILEWHCS B CAYXOBOM IIPOXO/ie Cepoi Tam
3a/lep’KUBAlOTCSl TbUIb U MHUKPOOpPraHu3Mbl. TpaBmupylolee JelcTBUE Ha
CJIyXOBOM aHa/lIW3aToOp, KOTOpPOe TIPUBOJWT K CHIDKEHWIO WM T0Tepe CIyXa,
OKa3bIBaeT OYeHb T'PDOMKHUM 3BYK, TOCTOSTHHbIE ITYMbI U OCOOEHHO 3BYKOBBIE
KosiebaHUs YIbTPaBLICOKUX M MH(PaHMU3KUX 4acToT. [lo3ToMy assi 60psOBI C
BpeJHbIM BJIMSIHUEM 3TUX (PAKTOpPOB B IIPOM3BOJCTBEHHBIX  YCIOBUSAX
NIPUMEHSIeTCS]  KOMIUIEKC  3allUTHbIX  MeponpusThUd  (MHAWBHUAYya/bHbIE
NMPOTUBOLIYMHbIE  HAYIIHUKM,  CrelyanbHas  OO/MWILIOBKA  TOMeIleHuH,

rorjiomjatoijasi 3ByK). HeoOXoguMo CBOeBpeMEHHO JIeUWThb IIPOCTYZHbIe
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3a0o/eBaHrsl HOCOTJIOTKM, TaK KakK uepe3 C/IyXOBylO TpyOy B OapabaHHyO
MOJIOCTh MOTYT TIPOHUKAThb 0Ojie3HeTBOPHbIE MHKPOOPTIaHW3MbI, BbI3bIBast
BOCTIa/TUTe/IbHbIE TIPOLIECCHI B OpraHe cyxa.
Onpejenenne 6UHaypa/JIbLHOrO C/IyXa

YenoBek 06s1a/jlaeT TMPOCTPAHCTBEHHBIM CIYXOM, T.e. CIIOCOOHOCTBIO
JIOKanu30BaTh WCTOUHWK 3BYKa, UTO OOYC/OB/EHO HaJlWyMeM [JBYyX
CUMMETPUYHBIX TIOJIOBUH C/IyXOBOW CEHCOPHOW CHUCTeMbl — OWHAaypaIbHOTO
ciyxa.
IJenn: oripeieMUTh OUHOYJISIPHBIN CITYX
OO6opyooeaHue: GHOHEHJOCKON C TpyOKamMu pa3HOW [JIMHBI, Bara, CIIKPT,

VICTIBITYEMBIH.

ITopsiook pabombi:
1. WcmeITyeMOro yca)KMBalOT Ha CTyJ CIOHHOM K  3KCIIEPUMEHTAaTopy.
HakOHeUHUKH pe3HWHOBBIX TPYyOOK (OHEHJOCKOMa BCTABIAIOT B YIIU
HCTIBITYEMOTO U CJIerKa TTOCTYKHBAIOT 10 (hOHEHJOCKOITY.
2. TIpocsAT WCIBITYEMOTO yKa3aTh, C KaKOW CTOPOHBI OH CJIBIIIUT 3BYK. 3aTeM
TPyOKH (POHEHIOCKONA MEHSIIOT M IIOBTOPSIFOT OINBIT. VICIIBITYeMbIi OIAThH
coo0I11aeT, B KAKOM HarpaB/eHWH HaXOAWUTCS UCTOUHHUK 3BYKa. VICTOUHMK 3BYyKa
BBIXO/IUT CO CTOPOHBI KOPOTKOM TPYOKH (hOHEHZOCKOTIA.
ITpomokon uccaedosaHuti
3anuiure pe3y/ibTaThl HaOMIOAEHUH B TETpajib IPOTOKOJIOB OIIBITOB.
OOBsICHUTE, TTOUEMY 3BYK CJIBIIIATCSA CO CTOPOHBI KOPOTKOH TPYOKH, OTMETBLTE
3HauyeHHe OMHAypabHOTO C/TyXa.
Bonpochbi:

1. aTeb ompeneneHue MOHATUA «aHaIU3aTop»? M3 KaKUX 3BeHbeB OH COCTOUT?
2. Ilepeuncnuth opraHbl UyBCTB?
3. Ha3BaTh 060s10uku ria3a? OnpeenuTb UX 3HaueHue?
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4. Ha3BaTb CBeTOUyBCTBUTEJIbHBIE PELIENITOPbI, UMEIOTCA B ceTuaTtke? Omucarthb
MeXaHW3Mbl BOCIIPUATUSA CBeTa?
5. laTb oripenesieHUe euToro rnsatHa? ['je oHo pacriosioykeHo?
6. Ha3BaTb BCcrioMoraTesibHbIM arapar riasa?

7. [aThb oripezie/ieHe akKKOMOZALMKA? 3a CYeT Yero OHa AOCTUTraeTCs?
8. HaTh ompezeneHre OMM30PYKOCTH, [AaqbHO30pKOCTH? Kakue TpUUMHBI WX
pa3sBUTUA?

9. Ha3Barb 3HaueHve UMeeT C/IyX?
10. [TepeuncIUTh CTyXOBble KOCTOUKH CpeJiHero yxa?
11. UTo BhINoO/IHSET DYHKI[MIO CTyXa BO BHYTPEHHEM yXe?
12. Onucatb CTpO€HHME 3BYKOBOCIIDUHUMAIOLIIEro alllldpdTa KW MEXdHHU3M
BOCTIPUSITUS 3BYKOBBIX KOslebaHui?
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3auarue 4.
YMcTBeHHas pabdoTocnoco0HOCTh. ['MrueHa yMCTBEHHOT0 Tpy/a.

OcHoBHOIT 3ajjaueii 370poBbecOeperarolieil MeJarorukv WIA IITKOIbHOM
rurveHsl (TUrMeHa - HayKa, u3yuaroliilasi BnusiHue (PakTOpOB BHeIlIHel cpeJbl Ha
3/J0POBbE Ue/IOBEKA) SIBJIIETCSl TaKas OpraHW3allyds pPe)kKWMa TpyJa M OTAbIXa
IIIKOJTbHUKOB, CO3/laHMe TaKUX YCJOBUM [ijisi pab0Thl, KOTOpbie Obl 0becrieuniu
BBICOKYIO pab0TOCIOCOOHOCTh Ha TMPOTSHKEHHWHM BCETO BpeMeHH yueOHBIX
3aHATHM, TT03BOJIMIM Obl OTOIBUHYThH yTOM/IeHUe U n3bekaTh nepeyTomsieHus. U
TIPEXKJje UeM TOBOPUTb O KOHKDETHBIX MEPOIIPUSTHSIX, HarpaB/ieHHBIX Ha
pellieHWe aHHOW 3aflauy, HY)KHO MMO3HAKOMUTBCSI C TeM, a UTO >Ke KpOoeTcs 3a
TUMU TOHSTUSIMU - pabOTOCIIOCOOHOCTh, yTOM/IeHHe, TlepeyToM/IeHHe.

[ToHsTHO, 4TO paboTOCIIOCOOHOCTH He BCerjja O/MHAKOBA, Y OIHOTO U TOTO
)Ke uesloBeKa OHa MO)KeT Ko0/siebaTbCs B 3aBUCUMOCTM OT BpeMeHU rojia
(ce3oHHBbIe KosiebaHMSI), B 3aBUCUMOCTH OT AHS He[le/l, OT BPeMeHU CYTOK:
pa3MyaroT 10 KojiebaHHI0 CyTOUHOW paboTOCOCOOHOCTM TakK Ha3bIBaeMbIX
"ronybeli",  '"»kaBopoHkoB" u  "coB". '"T'omybu" = xapakTepu3yIOTCS
" MBYXBEPIIMHHON" KPHUBOW JAWHAMUKHM pabOTOCTIOCOOHOCTH: MepBbIi MUK UMeeT
MecTo ripuMepHo B 10-11 yacoB mononyaaH, K 14-15 yacam paboTocrioco6HOCTh
CHIWKaeTcs, a K 17-18 yacaM BHOBb IOBBIIIAETCS, CHWXKAACh K Beyepy. "CoBbI"
HauOoJs1ee TIPOAYKTUBHO pabOTalOT B BeuepHHe Yachl, "yKaBOPOHKHU'"', HA000pOT, -
B PaHHUe yTPeHHUe.

[Tpy BbITIOJIHEHWM KOHKpPeTHOW paboTbl paboTOCIIOCOOHOCTL HMeeT
oripefie/ieHHbIe, BIIOJIHE 3aKOHOMepHble KosieOaHus. BHauase, Korja ueoBek
TOJIbKO TIPUCTYITA/ K paboTre, pabOTOCIIOCOOHOCTL OTHOCHUTE/ILHO HEBBICOKA U
TIOCTeTIeHHO TIOBBIMIAeTCsl. DTOT MepHuo/| Ha3biBaeTcsl ¢a3oii BpabaTbiBaHus. B
3TO BpeMsl TIPOMCXOJHUT, BO-TIEPBbIX, HACTPOMKA HEPBHLIX U T'yMOpaIbHBIX
MEeXaHU3MOB yTpaB/ieHWsI [JaHHbIM BUJIOM JIeSiTeIbHOCTH, BO-BTOPBIX,

rocterieHHoe (OpMUpOBaHME HEOOXOJUMOr0 CTepeoTHra /[BWKEHUW W, B-
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TPeTbUX, OCTU)KeHHe TpeOyeMoro ypoBHsI BereTaTUBHbIX (PYHKLMM. Y [eTel,
10 CpaBHEHUWIO C B3pOC/IbIMH, (pa3a BpabaThiBaHUSI HECKOJILKO KOpOdYe, UTO
o0bsicHsieTcs:  Oosiee  BBICOKOM  BO30yJUMOCTBIO U (PYHKLMOHATBLHOU
TO/IBMKHOCTBIO HEPBHOM CHUCTEMBI.

Bcrien 3a da3oii BpabatbiBaHus ciefyeT ¢asa ONTUMa/JIbHON YCTOWUMBOM
paboTocrocobHOCTH; B 3TO BpeMsl uejioBeK paboTaeT Hanbosiee TIPOAYKTUBHO U
KaueCcTBeHHO. FEcCTecTBeHHO, UTO TMPOJAO/DKUTENHHOCTh 3TON (as3el  (Kak,
BIIpOUEM, U TIpeAbIAyIlei) UHAWBHUAyalbHa U TIPU MPOUMX PaBHBIX YCIOBUSAX
3aBUCUT OT BO3pacTa 4ejiOBeKa, €ro COCTOSIHUSI 3[J0pPOBbSl, YPOBHS
TPEeHUPOBAHHOCTH U TIP.

3areM  paboTOCIIOCOOHOCTH  HAuWHAeT  CHWKATbCsS,  pa3BHUBAeTCs
yromaeHue. OHAaKO B psifie Cy4yaeB, He3aZ0/Iro riepes OKOHYaHueM paboThl (HO
NMpU  YCJAOBUM, UTO 3TO OKOHYAaHHWE U3BeCTHO), paboTocrnocobHOCTD
He3HauuTelbHO W KDaTKOBPEMEHHO TIOBbIIIaeTcsi. Takoe — TOBBILIEHUE
paboToCTIOCOOHOCTH TOJYUYU/I0 Ha3BaHWe "KOHEUHBIM TOpbIB". Du3mosioru
TPyJa, TICUXO0JIOTH TPyZia OOBSCHSIOT Ha/iuuue "KOHEeUHOro IMopbiBa" TeM, UTO
yesioBeK Kak Obl pajiyeTcsi Tpe/iCTOsIIeMY 3aBepIlieHHt0 paboThl U TPYAUTCS Ha
6osiee BHICOKOM 3MOLIMOHA/ILHOM ypoBHe. CrefiyeT, 0HaKO, MOAUYepKHYTh, UTO
eC/id M0 KakKuM-JIM00 TpUYMHAM O)KH/IaeMOro OKOHuUaHusi paboThl He
TIPOMCXO/IUT, pabOTOCIIOCOOHOCTH Ma/laeT OYeHb 3HAUUTE/THHO.

A uro xe Takoe yromsieHue? (CaM T[poLiecC ymom/aeHust - 3TO
COBOKYITHOCTh W3MeHeHUM, MPOUCXOASIIUX B OpraHu3Me B TIePUOJ, BBITIOJTHEHUS
paboThI U MPUBO/AIINX, B KOHIIE KOHIIOB, K HEBO3MO>KHOCTU €€ TIPO/IOJIKEHUS.
CocTosiHMe YTOMJIEHUSI XapaKTepu3yeTCs BbI3BaHHBIM pabOTOM BpeMeHHBbIM
CHIKeHreM paboTocriocoOHOCTH, KOTOpOe TPOSIB/ISeTCSI B CyObeKTHBHOM
OLIYILIeHWHd YyCTaJioCTH. B cOCTOSIHUM yTOM/eHUs 4Ye/loBeK He CrocobeH
TNo/ifiep>XkUBaTh Tpebyembili ypOBeHb UHT@HCUBHOCTU U (W/M) KauecTBa pabOThI

WJIK BBIHY XK E€H OTKAd3dTbCA OT e€e IIPpOA0J/IKeHUS].
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buonorvueckasi pojib yTOM/IEHUsT Upe3BblUaiiHO BbICOKA. Bo-TiepBbIX, OHO
HeceT 3allUTHYH (YHKIMIO, MpejOoXpaHsisi OpraHuW3M OT WCTOLIeHUs MpHU
C/TAIITKOM /IJIATeNTbHOM WM CMIIKOM HampsbkeHHOW pabote. Bo-BTOpBIX,
MOBTOPHOE yTOMJIEHWE, He [OBOJMMOE /10 YPe3MEPHOU Be/UUYMHBI, SIBJISIETCS
CpeZICTBOM IOBbIlIeHUs (DYHKI[MOHAIbHBIX BO3MOXXHOCTEH OpraHu3Ma.

B pa3sBuTMM yTOM/IEHUSI DPa3/IMYalOT CKPBITOE, TIPeo/0JieBaeMoe
yTOM/IeHWe, TIpU KOTOPOM COXpaHSeTCsi BbICOKass paboToCriocOOHOCTS,
noAiiep>kuBaeMasi BOJIeBbIM yCUIMEM. DTO TaK Ha3blBaeMOe KOMIEHCHPOBaHHOe
yTOMJIEHHE; B 3TOM COCTOSIHUM BBICOKasi pab0TOCIIOCOOHOCTL 0becrieunBaeTcs
HEPKOHOMHBIMH, [OBOJTbHO 3HAUMTEeIbHbBIMUA SHeproTrpaTaMu. [lajnbHelliee
BBLITIOJIHEHHE pabOoThl BbI3bIBAeT pa3BUTHE HEKOMITIEHCHPOBAHHOIO, $IBHOTO
yTOMJIEHUsI,  TJIaBHbIM  TMPU3HAKOM  KOTOPOTO  SIBJSIETCS ~ CHIDKEHHUe
paboTocriocobHocTH. PU3MONMOTMUECKHEe MeXaHHW3Mbl YTOMJIEHMS BechbMa
CJIO’KHBI Y 10 KOHIIA ellle He M3yUeHbl, XOTs K HACTOSIIEMy BPDEMEHU CUMUTAeTCs
JIOKa3aHHbIM, UTO B LIJIOCTHOM OpraHu3Me yTOMJIEHHWE B TMEpPBYHO Ouepefb
BO3HUKAaeT B IIeHTPa/IbHOWM HepBHOW cucTteme. B TO ke BpeMsi MpyU yTOMJIEHUH
TIPOMCXO/IAT OTpefie/ieHHble CABUTM W Ha Tepudepuu, T.e. B COOCTBEHHO
pabounx opraHax - MbIIIIIax.

Kak y>ke ObUIO CKa3aHO BbIllle, yTOMJIEHUE TPOSIB/ISIETCS CYOBEeKTUBHBIM
YyBCTBOM ycmasaocmu. Yaiie Bcero yromsieHHe (Kak OOBEKTHBHOe
(bU3M0/IOTMUeCKOe COCTOSTHHE) U YCTA/NOCTh (KaK CyObeKTHBHOE OIyIIeHHe)
Pa3BUBAIOTCSI Mapasijie/lbHO, OAHAKO 3TO TMPOMCXOAUT He Bcerga. Tak, B Tex
C/lyyasiX, KOT/Jja uesloBeK 3aHAT JFOOMMbBIM, BaXKHBIM /IJIS HETO JIeJIOM, OH MOJKET
paboTaTh JOCTAaTOYHO [I0JITO, He UYBCTBYSl YCTaJOCTH, XOTS OOBEKTHBHBIE
KpUTEpUU yTOMJIeHUs1 Hanuijo. M HaoOOpOT, eciu 4Ye/ioBeK BbIHYXK/€H
3aHUMaThCS [eI0M, [/Is1 HETO HEMHTEePeCHbIM, Ma/I0Ba>KHbIM, UyBCTBO yCTaJI0CTH

MOJKEeT 3HAUYUTEJIbHO OIIE€PEeKAThb YTOMJ/IEHHE KdK TdKOBOE.
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KpoMe TOro, HY)KHO TIOMHUTBb, UTO YyCTaJOCTh, KaK KaTeropus
cyObeKTHBHAs], BO3HUKAET He y BCeX OJIHOBPEMEHHO. BbIjio 3aMedeHo, UTo ecu
OJlVH yYeHWK (WM TpyMra), WCILIThIBas YyBCTBO YCTa/JOCTH, TIpeKpaijaeT
paboTy, X0Ts ocTanbHbIe ee MMPO/I0/IKAOT, TO BOBCe He 00si3aTelbHO, UTO Y HETO
MOTYT OBITb 3aperuCTPUpPOBaHbl OOBLEKTWBHBIE TMPU3HAKK yTOMJIeHHUs. Takoe
COCTOSIHHE, KOTI/la uejioBeK I0 CBOMM (DYHKIIMOHATBHBIM BO3MOKHOCTSIM eIIie
MOyKeT paboTaTh, HO MPEKpal[aeT CBOIO AeATeTbHOCTh TIPU MEPBBIX OLYL[EHUSIX
YTOMJIEHUSI, Ha3bIBAeTCS paHHEH YCTaIOCTHIO.

[TpyunH paHHEeW yCTaloCTH MOXKET OBITb JOBOJBHO MHOIO: YeI0BeK
rOJI0/IeH, He BBICMAJICS, WM 3a00/ieBaeT, WM ellje He TIOJHOCTbIO OMpaBUJICS
rociie  TmepeHeceHHOro  3aboseBanusi.  Ilegaroruueckvie  HabsogeHUs
TOKa3bIBAIOT, UTO [OBOJBHO YacTO (TIOMUMO TIePEUMC/IeHHBIX TMPHUUUH) Y
IIIKOJIbHUKOB ~ PaHHSISI YCTaZloCTh BO3HWUKAeT KakK CJIe/ICTBUe OTCYTCTBUS
NIPUBBIUKA K CHUCTeMaTU4YecKoMy Tpyay. He ymesi BOJIeBBIM YCUTHEM
TIpeo/iosieBaTh HauasbHble TIPU3HAKK YTOMJIEHUs, MpeKpaiiasi paboTy yke TpH
MajeMIIuX €ero IpPOSIBJIeHUsX, TaKOH yYeHUK He TpPEeHUPYeT CBOMO
paboTocriocobHOCTh, He yBe/JWUMBaeT ee BO BpeMeHH, y Hero IIpoIiaJiaeT
YBEPEeHHOCTh B cebe, OH ToMaiaeT B pa3psij "oTcTaronux'.

[TpeozoieHre paHHeH yCTaIOCTH - 3a/jlauya BeCcbMa C/I0XKHasl, M pellieHre ee
JOJDKHO OBITh KOMIUIEKCHBIM, HArpaB/IeHHbIM Ha BCe 3BEHbsI IIeMH: IeJaror,
CeMbsl, KO/JIEKTHUB IIKOAbl. OT mejmarora TpeOyeTcss B TEpPBYIO OdYepe/b
n00pOXKe/IaTe/IbHOCTh B OTHOIIIEHUSIX C CAMHM YUYEHHMKOM M €ro POZAMTEe/ISIMH
(oueHb Ba)KHO Oece/loBaTh Ha SA3bIKE POJUTE/EN, UTOObI OBITH TTOHATHIM WUMH);
JIOTIONTHUTE/IbHBIE 3aHATUS I JTUKBUZAIMM y4eOHOM 3a/[0/DKeHHOCTU JTydille
TIPOBO/IUThL TI0 yTpaM, TiepeJ; HauaJoM IKOJBHBIX 3aHATHH. OT poauTtenen -
TOHMMaHHWe HeoOXOAUMOCTH TaKWX [OTIOJIHUTE/bHBIX 3aHATHH, CO3JaHHe
NIpUeMJ/IEMbIX YCTOBUM [jIsi 3aHSTUH /JoMa M KOHTPO/b 3a BBLITIOJHEHHUEM

3ajanuii. UTo KacaeTcss  KOJIZIEKTHMBAa  IIKO/Mbl  (Tlelaroruyeckoro W
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yUeHU4YeCcKoro), TO 37eCb HeoOX0MMO MOHMMaHWe BaKHOCTU 3TOMW TIPobeMbl,
NpYBJIeUeHre aKTUBUCTOB- YYAIIMXCsl B TIOMOI[HWKH T€larOroB, pa3sBUTHE Y
yuallMxcsi YyBCTBAa OTBETCTBEHHOCTHM 3a UeCTb Kijacca, [ApyXObl U
KossleKTuBM3Ma. OueHb BaKHBIM MOMEHTOM B YCIELIHOCTH pelleHUs JaHHOU
3a/laud  SIBJISIETCS  TIOCTOSIHHOe — OZfioOpeHue  fieATeNlbHOCTH  Y4YeHMKa,
To/{YepKrBaHre HaMeTUBIINXCs ycriexoB. Heo6xoaumo, uTo0bl yUeHUK TTOBEpPHIT
B CcBoU Cusbl. [T0/THOCTRIO M30€KaTb YTOMJIEHHS, BO3HUKAIOIIErO BC/Ie[ICTBUE
BCSIKOM 0Ooslee WM MeHee TIPOJIO/DKUATENILHOW pabOThI, He y/aeTcs, fJa U
Hellesiecoo0pa3HO, TakK KaK TOMbKO WHTEHCHBHAs /leATebHOCTh OOecrieunBaeT
MOJTHOLIeHHOe  (DYHKI[MOHUDOBaHWE U  pa3BUTHE pacTyllero OpraHu3Ma.
CnenoBaTtesibHO, He0OXOAWMO Tak [O3WPOBATh 3Ty JeSTeTbHOCTb, UTOOBI
BO3HMKAOI[ee B ee pe3y/bTaTe YTOMJ/IeHHE TIOJTHOCTBIO MCue3asio 3a BpeMs
OTAbIXa; €C/U ITOTO He TIPOMCXOJWT, TO OHO HAKarIuBaeTCsi U TPUBOJAUT K
riepeyTOMJIeHUIO.

Yro ke Takoe TmiepeyTomsieHne? B oT/iMuve OT yTOMJeHHs, KOTOpoe
TPAKTyeTCsl KaK BpeMeHHOe CHIKeHue paboToCrocoOHOCTHM B pe3yJibTare
nipe/iiecTByoIleld paboThl U OlleHMBaeTCsl Kak (hM3M0JIOTHYeCKOe COCTOSTHUE,
nepeymom/ieHue - 3TO YXe [UIUTe/JlbHOe U  T/yOOKOe  CHIDKEHHe
paboTocrocobHOCTH, COMPOBOXKatoleecsi HapyllleHHeM JesiTe/IbHOCTU CHUCTeM
usHeoOecrieueHusi W TpeOyrollee [T CBOETO YCTPAHEHUS [JIUTE/ILHOTO
OTAbIXa, a B psifie CIy4aeB W CIIeL[MA/BHBIX JiedeOHBIX MeporpusTuil. VHaue
rOBOpSI, TIepeyTOMJIeHHe - 3TO y)Ke He (PU3MO0JIOTHUecKoe, a TIaTO/IOTHUYeCKoe
coctossHue. U, Kak yXe YIOMHMHAAOCh, OJHOM W3 TJIaBHBIX 3ajau
37l0poBbecOeperatoiieil mefaroruku sIB/SIETCSl Takas OpraHu3aluys TpyJa U
OTAbIXa  INKOJIbHUKOB, KOTOpas  of0ecreunsia  Obl  BBICOKYIHO  UX
paboTociocoOHOCTD Ha MPOTSHKEHHUH BCEro BpeMeHH y4ueOHbIX 3aHAThM (OyAb TO

YDPOK, yq66HbIﬁ A€Hb, Heae/isd, 4YeTBepTb, I10Jyrogue, 1oz, BeCb IIepruon
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oOyueHus B IIIKOJIEe), TI03BO/IU/IA ObI TI0 BO3MO>KHOCTH OTOJBUHYTh YyTOMJIEHHE U
VCKJ/IFOUUTh IepeyTOM/IEHHE.

1 yromsieHve, U TiepeyTOMJIEHWE Yy JeTel BO3HMKAlOT ObICTpee, UeM Y
B3POC/IBIX, UTO OOBSICHSETCS OCOOEHHOCTSAMU [IeATeTbHOCTU LieHTpaJbHON
HEepPBHOU cucTeMbl. B TO ke BpeMsi IPUUMHBI Pa3BUTHSI YTOMJIEHUS Y MJIAJIIINAX
IIKOJIbHUKOB HECKOJbKO OT/JIMYHbI OT TaKOBBIX Y CpeAHUX U CTapllnX
IIKO/TbHUKOB.

YTomsieHWe B Haua/bHOM IIKOJIe BO3HUKAET B MEPBYIO Oouepe/ib B CBSI3U C
T€M, UTO IIKOJbHUKU [O/DKHbI OBJIaJIeTh TPeMsI OCHOBHBIMHU IIKOJIbHBIMHU
HaBbIKAMM: HABBIKOM MHCbMa, HABbIKOM UTEHUSI M HaBBIKOM J[JIUTEJBHOTO
HeMoABWKHOTO  cujeHus. [log  HaBBIKOM  TOHMMAlOT  3aKperyieHHOe
MHOTOKPaTHbIM MOBTOpeHHeM (yrpa)KHeHWeM) YMeHUE BBIMOHITh TO UM UHOE
JIeCTBYEe. YMeHuUe - 5TO TepBasi CTyIleHb OB/aZieHusl [IelCTBHUEM, MMPU KOTOPOU
OHO  BBITIOJIHAETCS, HO OTHOCUTEJIbHO MeJJIeHHO, HEe3KOHOMHUUYHO (C
MpUB/IEUEHWEM HEHY)KHbIX  MbIIIeUHbIX TPYI), C BecbMa OOJIBIIUM
KOJTMUECTBOM OIIMOOK ¥ TIOMPABOK W MPU HENpPephIBHOM KOHTPOJe CO3HaHUS.
Haebik - 310 yxXe Gosiee coBepiiieHHast popma BriajieHus fAelictBueM. [lepexof
OT yMeHHsI K HaBbIKy 3aK/IouaeTcs B 00pa30BaHWUM yCTOWUYMBBIX, ITPOYHBIX,
ClakKeHHbIX CBsi3eM B 1[eHTpaJbHOM HEepBHOW cucTteMe. B  mporiecce
(hopMHpOBaHUSI HaBbIKa BBIMIOJIHEHWE [I€MCTBUSI  YCKOpPSIeTCs, [eHhCTBUe
CTaHOBUTCS Oojiee TOUHLIM U 607lee SKOHOMHBIM; PsiJ| 37IEMEHTOB JesiTeTbHOCTH
aBTOMAaTH3UPYeTCH.

BOMBIIMHCTBO AeTel, TIPUXOASIIUX B IIKOJYy, YK€ YMEKT MUCaTh, YMEKOT
YuTaTh U YMEKOT CUZIETh, HO TOKa ellle TOJbKO YMEIOT, HaBbIKa 3TUX JeHCTBUM Y
HUX HeT. OTClOZla TIOHSITHO, UTO Psif ABW)KEHUM, NMPOU3BOJMMbIX IPaMOTHBIMU
JFOJbMU COBEPILIEHHO JIeTKO M aBTOMAaTUUeCKH, AJjIs1 MJIaJIIuX IIKOJIbHUKOB
Npe/iCTaB/sIeT 3HAUWTe/IbHble TPYAHOCTH, TMOCKO/BKY CBSI3aHHble C STUMU

JIBIDKEHUSIMM  JIBUTaTe/ibHble HaBbIKA TOJBKO (OPMHUPYIOTCS U eIlle He
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aBTOMAaTU3UPOBAJINCh. JTO B TEPBYI0 O4Yepe/lb KacaeTCs OBJIaZleHHs HaBbIKOM
nicbMa. Kak m3BeCTHO, Mpouecc nucbMa OCYIIeCTB/ISIeTCS TNPerMYLLeCTBEHHO
MeJIKUMUA MBILILAMU KUCTU. ODTHA MBIILbBI y JeTell pa3BUBAKOTCA OAHUMU U3
MoC/IefHUX W K Hauany IIKOJBHOTO O00yueHHUsl SIBJSIIOTCS ellle HeZoCTaTOUHO
pPa3BUBILIMMMCA M OKpenuuvMud. B To e BpeMs cam TpoLleCcC MMUCbMa,
3aK/TFOYAOI[UNCS B 3aXBaTbIBAHUU PYUYKU TPeMs MajibllaMU U B CrubaTe/bHbIX U
pasrubarenbHBIX [BWKEHUSIX 3THUX TiajblieB, obecrieunBaroldX HauepTaHHe
OyKB, a TakKe B TiepeJBIKEHUM BCeM KWUCTH BZOJIb CTPOKH, TpeOyeT OT 3TUX
MBIIIL] 3HAUUTETbHOW paboTbl. Kpome TOro, rosiokeHWe Tia/lblieB BO BpeMSs
MHMCbMa TIPOTUBOPEUUT BPOXKIAEHHOW KOOpAWHAIMM WX ABWXeHWM. Hanbosee
eCTeCTBEeHHBbIMU /IS a/IbLIEB SBJISIFOTCS XBaTaTe/IbHbIe JBW)KEHUS, IPA KOTOPBIX
OobllIoN masel] JelCTByeT CaMOCTOSTeNbHO, a OCTajlbHble 4 - COBMECTHO U
O/IMHAaKOBBLIM 00pa3oM.

[lpy mmMcbMe ke [BIWKEHHUS OOJbIIOro Tanblla OOBeJUHSIIOTCA C
JOBIDKEHUSIMU yKa3aTeJbHOTO W Cpe/Hero TmasblieB, a Oe3bIMSHHBIA mMasel] u
MU3UHEL] OCTAKOTCSl HEMOABM)KHBIMU Y C/Ty>KaT JIMILb OMOPOW /11 KUCTU. Takast
TOHKasg KOODAWHALUA [JeATe/lbHOCTM MeJIKUX MBI KUCTU Yy MJIaALInX
IIKOJIbHUKOB ellje He YCTaHOBW/IaChb, W Te€ OTJesbl LIeHTPaJbHOM HEPBHOM
CHUCTeMbI, KOTOpble Be/al0T TOHKMMH W TOUHBIMH [BWKEHHUSIMU, paboTarT C
OonbIIM HarpsbkeHHeM. To 3HaMeHHUTOe yIpa)kKHeHHe, KOTOPOe BCe MBI Jie/lau
Ha ypOKaxX B HauvajJbHOMW ILIKOJIe - "Mbl MMCAIM, Mbl MHCAJHU, HAIIW TaJTbUUKU
ycTanu'", - B MepBYKO0 Ouepe/b aJpecoBaHO He K MajbyMKam, a K TeM OTZAeam
LIEHTPQ/IbHOW HEPBHOW CHUCTEMbl, KOTOpble BeJal0T [JBWKEHUSIMU STHUX
Ta/IbUMKOB.

VccnenoBaHusi MOKasbIBalOT, YTO MaKCHMMaJibHasi MPOJOJDKUTEbHOCTh
HerpepbIBHOI'0 MHCbMa B Haya/bHbIX KJjacCcaX He [0J/DKHa rpeBblllath 8-12
MUHYT. OOBIYHO Ha YpoKaxX 3Ta MPOJAO/DKUTELHOCTh He BBIXOAUT 3a MpeJesibl

PeKOMEeHI0BaHHbIX I'PAaHMILI, OJHAKO /[10Md, BO BpeéMs BBIIIO/THEHHA AOMAIIHHX
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3aZlaHUil POAUTENN [IOBOJBHO YacTO [OIyCKalT OLIMOKY, 3acTaBiisisi JeTei
MeperuceiBaTh [0 HECKO/IbKY pa3s IUI0X0, M0 WX MHEHHUIO, BBINIOJIHEHHbIe
yrnpakHeHUs1 TO0 TMcbMy. Takasi "3aboTa" BbI3bIBaeT pa3BUTHe TJ1yOOKOTro
YTOMJIEHHS], UTHOM Pa3 BIUIOTh JI0 TlePeyTOMJ/IEHUSI.

Becbma TpyLoOeMKUM [ji1 YYEHUKOB Haya/bHBIX KJaCCOB SBJISETCd U
ripotiecc ureHus. UteHue (TOUYHee, MepBasi €ro 4acCThb - 3pUTEJIbHOE BOCIIPUSTHE
TeKCTa) To/ipa3yMeBaeT pasjvueHue OOJIBIIOrO yuc/ia MelKUX 0OBeKTOB, UTO
npeJbsiB/IsieT COOTBETCTBYIOLMe TpeOOBaHWSI K BOCIIPUHMMAIOLIEMY arapary
rjasa, B IIepByIO0 ouepe/ib aKKOMOZJALMOHHBIM U I71a30/BUr'aTe/IbHbIM MBbILILIAM.
IlmuTe/ibHOe HaTpsKeHre aKKOMOo/Ialiuu U 0oJibiliast paboTa ria30BUrarebHbIX
MBILIL] (HEOTBITHBIM uMTaTesb MpPOJe/bIBaeT TIJla3aMy 3HAUMTEeNIbHO OOJBIIMIA
00beM paboThl, ueM OMbITHBIN) BbI3BIBAIOT 0BOJILHO OLICTPOE YTOMJIEHUE B TeX
OTZeslax LeHTpPaJlbHOU HEPBHOM CUCTeMbl, KOTOpble BeJalT MbIILIEYHbIM
arriapatoM  rnasa.  Bor  mouemMy  MakcumasibHasg — [IPOJOJ/DKUATEbHOCTH
HeMnpepbIBHOTO UTeHHUsl B Haua/jbHbIX K/jaaccax He Jo/DKHA ObITh Gosblie 15-25
MHUHYT. B KOMIIeKC ynpa>kHeHUM (U3Ky/IbTay3 B HaUa/JIbHbIX K/accax JO/DKHBI
OBbITH 00s13aTe/IbHO BK/IFOUEHBI YIIPa)KHEHUS [/l T71a3, 3TO MO3BOIUT OTOABUHYTh
yTOMJIEHWe M, KpOMe TOro, S5TU VIPa&KHEHUs SB/SIOTCA  XOpOLleu
npodunakTUKo pa3BuTus OsM30pykoctd. Kpome Toro, poaurenu AO/DKHbI
IIOMHUTb, YTO XOTf YYEeHUKU Haya/JbHbIX KJ/aCCOB yMEKT YUTaTb, HO
TOJIHOLIeHHbIM HaBbIK UTEHUS y HUX elle He c()OPMUPOBaH, MPOLIECC YTeHHUs [I/1s
HUX fIBJIS€TCS BeCbMa YTOMUTEeJ/IbHBIM, U [IO3TOMY »KeJlaTe/IbHO YMTaTh [/ HUX
BC/TYX, KaK 3TO 0ObIUHO [Ie/1atoT JIJisl AOIIKO/JLHUKOB, ellle He YMeIOI[UX UUTaTh.

s MylaAmX WKOMbHUKOB OOJIBIIYI0 TPYAHOCTDb MpeACTaB/sieT U TO, UTO
OOBIYHO CYWTAETCSl OTABIXOM, - HETOJBI)KHOE CHUJieHMe BO BpeMsi YpOKa.
OTtHOCUTe/IbHAas HeIOBWKHOCTD Y4YeHUKa, TpebyeMast IIKOJIbHOU
OUCLIUTTMHON, MOXKeT OBbITb JOCTUTHYTa 3a CYeT JJIUTeIbHOTO CTaTUUeCKOro

HaIllps>KeHMWA TMMO3HBIX MBIIIL - B IIEPBYIO OUepe/ib MBIIIIL CITMHbI U IIEN. ME)K,Z[y
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TeM W3BECTHO, YTO CTaTUUeCKOe HamnpspKeHWe ropas3flo YTOMHUTeNIbHee, 4yeM
[IMHaMHYeCKoe, T.e. HallpaB/IeHHOe Ha OCYyLeCTBIeHue ABKeHus. Kpome Toro,
yeM MJIajlle ILIKOJbHUK, TeM CH/bHee BbIpa)KeHa y Hero JBUraresbHast
JOMHHaHTa, TIOTPeOHOCTb B [BW)XKEHWH, U [JIUTeJbHOe TOPMOXXeHHe 3TOM
JOMMHAHTbl BO BpeMSI YpOKa BbI3bIBaeT 3HAuuMTe/IbHOE YTOMJIEHUE B
L|eHTPaJIbHOW HepBHOW cucTteMme. BoT mouemy He (hM3MOMOTMYHO TpebOBAaTh OT
IIIKOJIbHUKOB  (0COOEHHO HayalbHBIX K/IacCOB) '»Keyle3HOM" AUCIUATIIMHEI,
"KaMeHHOW'" HeNoJBW)XHOCTH, YeM WHOW pa3 TpellaT YyuuTess. YTpPaKHEHHUS
bu3KynbTIIay3 00s13aTe/IbHO [IO/DKHBI OBITh HarlpaB/IeHbl Ha aKTUBALIAIO TIO3HBIX
MBIIIIL]; OYeHb XOpOLIO, €eC/JM IIKOJbHUKU BO BpeMSI ypOKa - WMEIOT
BO3MOXXHOCTb pab0TaTh He TOJNBKO CHAS, HO U CTOS (3a KOHTOPKAMM).
Pa3paboTaHbl pa3/iMuHble BapuaHThl KOHTOPOK, HEKOTOpbIe aBTOPHI Tpe/jiaratoT
pabotath cTosi 6e3 00yBU Ha CrelMasbHbIX KOBPUKAX C PE3WHOBBIMU IIUTIAMHU.
[TepeMyHassCb C HOTM Ha HOTY 3a KOHTOPKOM, LIKOJBHUK JeaeT MacCax
TMO/IOIIBEHHOW TIOBEPXHOCTH CTOM, KOTOPBIM 0/IarOTBOPHO BJ/MsieT Ha BeCh
opraHu3M (Ha TOZOIIBE HAxOJUTCs OO/bIIOe KOIMUeCTBO OMOI0rHYecKu
aKTUBHBIX TOUe€K). JTO TIOBbIIaeT paboTOCMOCOOHOCTE U, KpOMe TOro,
CrocoOCTByeT TTpodUIaKTUKe IJI0CKOCTOTTHSI.

TakuM o6pa3om, BUHO, UYTO B HauajJbHOW IIKOJIE YTOMJIEHUE B TIEPBYIO
ouepe/ib CBSI3aHO C (OPMHUPOBAHKWEM OCHOBHBIX LIKOJbHBIX HaBbIKOB. Ha
TOC/IeAYIOIIUX 3Tanax oOyueHus, B OoJiee CTapiliMx KjaccaxX, KOTrJa OCHOBHbIe
JBUTaTe/IbHble HaBBbIKM, HeoOXOAWMble [Jisi IIKOJABHBIX 3aHATHM, YKe
npuobpeTeHbl YW YIPOYeHbl, Ha TIepBOe MeCTO BBICTYMAOT TPYAHOCTH,
CBSI3aHHble C UWHTEHCHBHOM yMCTBEHHOUW J[lesiTeJIbHOCThIO, TpeOyroleit
3HAUUTEIbHOTO HAlpPSDKEeHWs] LIeHTPAJIbHOU HEPBHOW CHUCTEMbI M B II€PBYIO
ouepe/ib K/IE€TOK KOpPbl OOMBIIMX MOAylIapuil. YueOHble 3aHSATHS B IIKOJIeE,
TIOCTPOEHHbIE Ha ITOCTOSSHHOM BO3HMKHOBEHWM 3aMblKaTebHbIX peaklui, Ha

HCI10J/Ib30BaHHWH YCTdHOBJ/IEHHBIX YC/IOBHBIX CBsI3eU U CO34dHHH HOBBIX, TpE6y}OT
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OT Y4YallluXCsl BbICOKOM aKTUBHOCTH KaK BO30YAUTe/IbHbIX, TaK U TOPMO3HbIX
TIPOLIeCCOB, XOpOIIIer0 ypaBHOBEIIMBaHWS WX B KOpe OOJIbIIMX TOJyIIapuit
T'OJIOBHOT'O MO3Ta, a To/iuac ¥ ObICTpOM Ux cMeHbl. KpoMe TOro, ciiefiyeT UMeTh B
BU/ly, UTO Yallle BCEro 3TU peaklUM MpOTeKarT B cdepe BTOPOM CUTHATbHOU
CUCTeMbl, BO3HMKalolleli B OHTOreHe3e M03Ke, ueM repBasi, U 0osiee 1abUIbHOM
U ysa3BUMOM. M XOTST K MOMEHTY TMOCTYIUIEHUSI B IIKOJYy peueBasi (PYHKLIUS
(BTOpasi CuMTHa/bHasi cUcTeMa) pebeHKa y»Ke [JOCTaTOYHO CGopMHUpOBaHa, OHa
BCe-TaKd OKa3bIBaeTCsi (PYHKI[MOHAILHO Ccabee, ueM TiepBasi. Y MJIaJIIINX
IIIKOJIbHUKOB Ha TIPOTSDKEHWM YyueOHOro [HA (GHU3NO0/IOTUUECKWe CIBUTH
HaCTYTIal0T paHbIlle BCEro B peueBOU (PYHKIMM KOPbI OOJIBIIIMX TTOJTyIIIapHH.
KakoBbl Xe BHellIHWe TPU3HAKU YTOMJIEHWS Y LIKOJIBHUKOB? IIpexxne
BCEro MPOMCXOAUT oOc/jiabyieHre aKTUBHOTO TOPMOXXEHMsl. JTO TIPOSIBJ/ISIETCS B
JBUTATe/IbHOM OeCTrioKOMCTBe, HapylleHUH AuddepeHIMPOBOK, UTO 0COOeHHO
SPKO BbIpa)KaeTcsi y MJIQAIIMX IUKOJbHUKOB: [eTU HauWHAKT TOTATUBAThCS,
YaCcTO MEHATh MO03y, ep3aTb Ha CHJEHbSIX; MeHee CJep>KaHHble HauWHAKoT
manutb. Ho B Oosblllel WM MeHbIIel CTerleHW 3TO HabstofaeTcss y Bcex
IIKOJBHUKOB. 3aTeM cJjiefyeT BTopas ¢asa - ocnabneHude TpOLeCCOB
B030yXeHusi. OHa TposiBisieTcss B ociab/eHuM 3aMbIKaTelbHOU GYHKIUN
KODKOBBIX KJ/IETOK, B yMEHbIIIEHUW CHJIbl YCJOBHBIX peaklui, B CHWKEHUH
aKTHBHOTO BHUMaHUs, B TpeobjaflaHi TOPMOXKEHUsI HaJ, BO30Oy)xXaeHueM. Y
MJIa[IIMUX W CTaplUMX IIKOJbHUKOB YTOMJ/IEHWE U pa3BUBAeTCs MO-pPasHOMY, U
TIPOSIBJISIETCSI HEOJMHAKOBO. B Haua/ibHOM 111KOJe Kaxkaas paboTa oueHb OBICTPO
TPUBOAUT K 3aripefie/ibHOMy TOPMOXXKEHWUIO, M 3TO TMpeAoXpaHsieT HepBHbIe
KJIeTKA OT [IJTUTe/IbHOM HerpepbIBHOM aKTUBHOCTU. [l0 CylllecTBy, y4eHUKHU
Hava/IbHbIX KJIACCOB, KakK MPAaBWJIO, HE YMEIOT YTOMJIATBCS MO-HACTOSALLIEMY; UM
JOCTYIMHbI JIMIIb HauvajbHble (a3bl yTOMJIEHUS, KOTOpbIe TMpPepbIBAOTCA
HaCTYIAIMUM TOPMOKeHHeM paboTaroluX HEPBHBIX K/IeTOK. OTH (OPMbI

YTOMJIEHUSI JIeTKO W OBICTPO CHHUMAIOTCSI TIOC/TeYIOLIMM OTAbIXOM. Y 6Oosee
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CTapIIMX IIIKOJILHUKOB BbIpaOaThIBaeTCsi CIOCOOHOCTb BOJIEBBIM YCUIHUEM
Tpeo/io/ieBaTh HauajbHble CTaZMM YTOMJIEHUS] U TIPOZI0/DKaTh paboTaTh BIUIOTh
[0 HaCTYIJIeHUS] 3HAYMTE/IbHbIX CABUIOB B OpraHU3Me, B CBSI3W C UeM Y 3THUX
IIKOJIbHUKOB HAO/I0[al0TCsl He TOJBKO HauaslbHble, HO U 0Oosiee TyOOKue
CTaIuy yTOMJIeHUsI, TpeOyrolljie 3HauMTeIbHOI0 BOCCTaHOBUTE/TLHOTO Tepro/a.

Pa6omocnoco6Hocmb - 3T0 peann3alys (QyHKLMOHATbHBIX BO3MOYKHOCTEM
opraHu3Ma IpU UHAWBUAYAJbHOM (PU3MOI0THYecKor LieHe. PyHKIMOHATbHBIE
BO3MOKHOCTH MOTYT pea/ii30BbIBaThCs Ha:

1) makcumanbHOM; 2) MHHUMAAbHOM; 3) ONTUMaAbHOM YPOBHSIX,
COOTBETCTBEHHO BO3PAaCTHO-M0/I0BOM rpyrire. [1pu sToMm ¢usmosiornyeckas LieHa
MOXXET CYIIeCTBEHHO OT/IMYaThCsl, UTO COMPSDKEHO C WHAWBUAYAJbHBIM
MOTEHL[Ma/IOM U COCTOSTHUEM OpraHH3Ma.

YmcmeenHasi pabomocnoco6Hocmb - 370 (PyHKLUMOHATBHBIA MOTEHIUA
rojoBHOro Mosra. KoHieHTpalyiss BHUMaHUS SIB/ISIETCS OCHOBHBIM (PAaKTOPOM,
00yC/IaB/IMBAlOIIUM  WHAWBUYaTbHYIO s¢dekTrBHOCTE B paborTe.
dyHKIMOHaMbHasi npoba mpefcTaBasieT cob0ol HArpys3kKy, OrpaHUYeHHYHO TI0
00beMy, BpeMeHU U COZiepKaHUI0, UTO T03BOJISIeT OLIeHUTh KOJIMUeCTBEHHBIN U
KaueCTBEHHBIN IMOKa3aTe i BbINIOTHEHHON PaboThl.

Omnpe/ie/ieHHe YMCTBeHHO# padoTocroco0HoCTH

YMCTBeHHas1 fiesITeTbHOCTh, CBsi3aHHasi C 00yueHueM, OTHOCUTCS K CaMOM
TPYJAHOU [lesiTeNlbHOCTH JeTel. HepBHbIe KeTKHM TOJOBHOrO Mo3ra, ob6sajas
HU3KUMH  (DYHKIMOHANMBHBIMA BO3MOXXHOCTSIMH, TI0fl BJIMSIHUEM yueOHOM
Harpy3kKy MOT'YT TIPOXOJUTh B COCTOSTHUE UCTOLLeHUSI.

KpomMe Toro, BeIHY>K/jeHHasi CTaTUuecKas 1o3a, rpeobsiajiatoiiiasi B TeueHue
yPOKa, SIBJISIETCSI JOTIOJTHATE/TbHBIM CylLleCTBEHHbIM (dakTopom,
CMIOCOOCTBYHOIIMM HapylilleHHt0 (PYHKIIMU HePBHBIX TpolieccoB. TakuM o6pa3om,
MpU UWHTEHCMBHOM WM [JjidTeNlbHOM yuyeOHOW poboTe y IIKOJTBHUKOB

Ppa3BHUBaAeTCA YyTOMJ/IEHHE, d THOI'Id W [TepeyTOMJ/IEHHE.
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[TepeuricrieHHble (PAKTOPBI TIPEIBSB/SIOT OIpefie/ieHHble THUTrHeHUUeCcKue
TpebOBaHWS K OpraHu3alM yuyebHOro Tiporjecca, COOMOZieHHe KOTOPBIX
NIPUBOIUT K Oosiee Me/[/IeHHOMY pPa3BUTHIO YTOMJIEHHS U TIePEyTOM/IEHUS B
npoijecce oOyueHusi B IKome. KputepueM coOMOZieHUS] TUTHEHUUYeCKUX
TpeOOBaHUIT BO BpeMs YpOKa SIBASETCS Me/JIEHHOe pa3BUTHE YTOMJIEHUS,
KOTOpOe OIIpe/ie/iieTcsl W3MeHEeHWeM YMCTBEHHOM paborocrocobHocTy. Uem
ObICTpee pa3BUBAETCS yTOMJIEHWE, TeM CU/bHee yMeHbIIIaeTCs YMCTBeHHas
paboTocriocobHoCcTh. Hanbosee [OCTYITHBIM METO/IOM ee OTpefie/ieHUsl CITY>KUT
HCTI0/Ib30BaHMe [JO3UPOBAHHBIX 3a/1au.

[t MonyueHUs] OTUET/MBBIX Pe3yJbTaTOB O COCTOSIHWE I1IeHTpa/bHOMN
HEPBHOW CHUCTeMbI W CTeleHW YTOMJIeHUs JeTell HeoOXOAMMO TPOBOJUTH
oOcnefoBaHus B JuHaMUKe (B Hauasie U B KOHL[e YPOKa, [lepeMeHbl, [THs1, HeflesTy,
yeTBepTH, TOAW W T.O.) M B OAWHAKOBBIX YCJOBHUSIX (MUKDOK/IMMAT,
OCBeILleHHOCTb U T.7I.).

CHmkeHue paboTOCIIOCOOHOCTU TIO Mepe Pa3BUTHs YTOMJIEHHs UJET TI0
JTMHUM KOJIMYECTBEHHBIX M KAaueCTBEHHBIX M3MEHEHHH, KOTOpble MOTYT OBITh
BBISIBJIEHBI COOTBETCTBEHHO TI0 U3MEHEHHIO Temrla 1 KadyecTBa paboTel. Ha 3TomM
OCHOBaHbl METOJWKH W3yueHUsi YMCTBeHHOU pabotocrocobHocTy. M3BeCcTHO
HECKOTbKO MEeTOZIOB Orpe/ie/ieHrsi pab0TOCIIOCOOHOCTH: MpOBeZieHHe MPOOHBIX
JUKTAaHTOB, pellleHHe apru(pMeTHUYeCKUX 3afiau, HCI0/Ib30BaHWE CIelMalbHbIX
KOpPpeKTypHbIXx 1pob6. OHM CBsi3aHbl, KaK TIPaBWIO, C BBLITIOJHEHUEM
Criel[Ma/lbHbIX 3aJjaHuil B TeueHHWe CTPOr0 OTPaHWYEHHOTO BpeMeHHU. 3aflaHUs
OJTM3KM 110 CBOEMY XapaKTepy K yueOHbIM.

IJeab paGombi: 03HAKOMHUTH CTYAEHTOB C [JOCTYITHBIMH W aJeKBaTHbIMHU
MeTOIUYeCKUMU TpueMaMi HCC/e/IoBaHUs YMCTBEHHOW paboTocrocobHocTH
JleTeu ¥ IO POCTKOB.

O6opydosaHue: KoppeKkTypHasi OykBeHHasi Tabnuila, CEKyHZOMep.
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ITopsidok paGombi

MeTo/, orpeziesieHUs1 YMCTBEHHON pabOTOCTIOCOOHOCTH, OCHOBAaHHOW Ha
WCTIO/Ib30BaHUM  CTIeMa/IbHBIX ~ KOPPEKTYPHbIX  TabiuI,  Ha3bIBaeTCs
KOppeKTypHOil Tipo6oii. KoppekTypHass mpo0a BBITIOJHSIETCS C TOMOILBIO
crieljuasbHbIX TabJuL], TIpe/iCTaB/sAOLMX C0O0M Habop pa3uuHbIX OYKB WU
COUeTaHWM, JIMIIEHHbIX CMBICJIOBOrO 3HaueHWs. Kak mpaBWio, MCIOJIb3YHOTCS
Tab/mipl B pa3pabotke B.f.AHdumoBa. 3afaHusi, COCTaB/SIOI[ME CYIIeCTBO
KODPeKTYpPHOU TIpo0bl, CBOZASTCS K BbIYePDKUBAHUIO WM TOAUePKHUBAHUIO
pa3MUHBIX OYKB WM MX COueTaHWH. Pe3ynbraTtbl pabOTHI TI0/[BEpPrarOTCS
CreLMajbHOMY aHa/Iu3y, BBISB/ISIOLIEMY KaueCTBO U KOJIMUECTBO IMPOJe/IaHHOU
paboThI.

ITpoyecc mecmupogaHusi

1. OdopmsieHne aucTa TeCTUPOBAHUS - KOPPEKTYPHOM TabMMLIbI Ajist
VH/IVBU/yaJIbHOU PabOTHI. 3aro/HsIeTCsl BepXHee oJie JIUCTa.

2. OOBsICHEHME 3aAHNS:

— paboTra cOCTOMT W3 2-X yacTell W BBIMNOJHSIETCS B 2 3Tama C may3ou
MeXy HUMU

— Kakzas paboTa AyiiTcst 2 MUHY ThI

— Ka)K/last YaCTb HAUMHAETCSsI C HOBOM CTPOKHU

— BBITIOJIHEHWe PaboThl HAUMHAETCs 110 KOMaH/e "Hauaau"

— 3aBepiiiaeTcs pabora 1o KomaH/e "cror”

— TIpY KOMaHzie "CTom" CTaBUTCS TOUKA Y OYKBBI, T/le OCTAHOBUJICS B3TJIS]

— B KOHILIe TOC/eJHEN CTPOYKU (Kak MpaBWU/IO, He3aBepIleHHOW) CTaBUTCS
3HAK 3aKPbITOM CTPOUKHU I

3. B mepBoii yactu paboThI, MpocMaTpuBasi psifibl OYKB cjieBa HarpaBo
KaXAYH CTPOYKY, TeCTHPyeMbIM 3auyepKWBaeT CBEpPXYy BHHU3 CIIpaBa HajaeBO
nocepeauHe OykBel B u X, He ciuBasch C nuHUSAMH OykB. Eciu u3yueHue

YMCTBeHHOM pPaboTOCIIocOOHOCTH OCYILeCTB/ASeTCS B JAWHAMUKe yueOHOUN
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HeZiesid, YA00HO TO/b30BaThCsl 3aZlaHUsIMU B pa3paboTke M.B. AHTpOMOBOM,

1974. Mo>xHO BbIOpaTh pyrue OyKBHI.

Huu Hepenv ByKBBbI — YCJIOBHBIE pa3/ipakKUTe/v
[TonoxuTtenbHbIE OTtpuLiaTesibHbIe
(moayiexkaT (mopyiexxaT
BbIUYEDKUBAHUIO) MOYEePKMBAHUIO)
IIoHeie TbHUK X A nx CA
BTOpHUK B K NB EK
Cpeza C A NC HA
YeTBepr H E CH AE
ITaTHULYY X U BX EN
Cy660Ta N E B KE
3anuch Ha I0CKe 10 X0/ly 00bsICHEeHUSI:
1. - 2 > X n
MUH. S (3auepKHYTh)

4. Bropasi yacTb paboTbl HauWHaeTCsi C HOBOW CTPOKU. [IpocmaTpuBas
psiibl OYKB C/ieBa HAINpPaBO KaXKAyI0 CTPOUKY, TECTUPYeMbI 3auepKUBaeT Kak U B
rnepBor yactu B u X, HO 3a UCK/IIOUeHWeM ciyvyaeB, Korga BX crodr pspowm,
npuueM B Briepeau X, KOTOpble IOAYEPKUBAIOTCS, MOJAUYEPKUBAECTCA U [pyroe
couetanue 6ykB EU, 1.e. E cTouT psiiom ¢ U, mpuuem Briepeu. 3aruich Ha JOCKe
10 X0y 00BsICHEHUSI C TIOC/IeIyIOIIUM TIOSICHEHUEM:

2. — 2 g X..1n...BX...... EN ...

MUH. (3auepKHYTh)
(BykBBbI MO>KHO MEHSITb)

[Tepes Haua/IOM Ka)KJ0ro 3Tara paboThl faeTcst ogpoOHbIe 0ObSICHEHUS U
TOSICHEeHUsI, HeoOXOZAMMO OTBEeTUTb Ha BCe BO3HMKAIOIINE Y TeCTUPYEMBIX
BOITPOCHI.

[TpoBepUTh TOTOBHOCTB K paboTe BCEX TeCTUPYEMBIX.

[laTb yCTaHOBKY Ha KOHILIeHTpallMi0 BHUMaHHUSA W KOMMOPTHOCTh

COCTOAHUA.
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1 cecTh rMy0xke Ha CUZieHbe CTYJIa;

2 pacc/iabuTh MbIIILbI CITUHBI;

3 COIM3UTE JIOMATKU [17isi KOPPEKLIMY OCaHKU;

4. TI0JIOXKUTD JIOKTU Ha CTOJI Jis1 CHATHUS (PU3UUeCKOr0 HarpspKeHMs;

5 yJILIOHYThCS1, WK CJIerKa MacCUpPOBaTh HWKHUE CKYJIOBble TOUKY;

6 00paTUTHCS K TeCTUPYeMbIM 'TOTOBBI!?", TI0JIyUrB yTBepUTebHbIN
OTBeT, [AaTb KOMaHAYy "Hauvanu" ¥ Mapajule/lbHO C KOMAaHJOM BKJIFOUWTH
CeKyH/IoMep /il OTcueTa BpeMeHM paboThl - 2 MUHYThL [lo ucTeueHuu 2-X
MUHYT [laeTcsl KoMaHza "'CToIM, TOUYKa, 3aKPbITh CTPOKY".

ByKBbI U UX COUETaHUsI MOTYT OBITh pa3HbIe.

5. AHa/mM3 KOpPeKTYPHOU Tab/ULIbI MOC/ie TeCTUPOBAHMUS

[TogcunThiBaeTCss KO/MUeCTBO OYKB (BceX) MPOCMOTPeHHbIX B 1 U BO 2
yacTH pabOTEL

KonnuectBo OykB 1 3Tana: a; = 40n + a

KonuuectBo OykB 2 3Tana: a; = 40n + a

a - KOJIMUeCTBO MPOCMOTPEHHBIX OYKB MOc/e/iHel CTPOKU;

40 - konmyecTBO OYKB B CTPOKE;

N - KOJIMYeCTBO MTPOCMOTPEHHBIX MOJIHBIX CTPOK.

KonuuectBo OykB, MpPOCMOTpPeHHbIX 3a 4 MUHYTHI (B 2 9Tama),
cymmupyetcsa: A = a; + az

KonuuecTBeHHBIN TI0Ka3are/b paboThl OljeHUBaeTCsl uepe3 Ko3(PuijpeHT
K (ckopocmb nepeknioueHusi 6HUMAHUS, pacripejiesieHre BO30yKeHUsI B KOpe

OOMBIINX MOMYIIaPUM, TIOTIepeMeHHast JIOKa/IA3aLis 0UaroB BO30YKIeHUS).

A

K = - (cumTaTh [0 COTBIX — 1, 11)
1

,Z[J'IH OLeHKKM Kd4YeCTBEHHOI'O II0Kd3aTeJsd BBITIO/IHEHHOU pa6OTbI

ripuMeHsieTcsi  KO3(QGULIMEHT TMPOAYKTUBHOCTM (Q, TAe  yYUThIBAlOTCS

JomnyieHHble omubku. IlpocMaTpuBasi KaKAyr CTPOUKY, BbISIBJISIIOTCS BCe

67



BapUaHThl OIMIMOOK - TIPOIMYCKH, WCIIpaB/IeHUsl, HeNpaBW/IbHO 3a4epKHYTHI,
HeOpeXXHO MOZUepKHYThI, TOJUepKHYThl He Te OyKBbI U Tapbl OyKB U Jpyrue
OTKJIOHEHHs OT 3a/laHuSl.

OII — omm0bKM BYX 3TATioB pabOThI B CYMME.

d; — ommbku 1 yacTu.

d, — ombku 2 yactu (auddepeHLIMPOBaHHOM pabOThI)

OIll = d1 + dz

Bo BTOpo#i yactd paboThl B ciyyae, eC/id 3auepKHYThI CTOSILKe DSIOM
BX, a He MOZ[UePKHYThIe - OIleHUBAeTCs Kak 3 omunoKwy, T.e. 1- 3auepkHymu B, 2-
3auepKHy/U X, a Ha/[0 ObLI0 TIofUepKHYTh BX -3.

(A:10)°
(A:10) + OIII

Q, =

(cuutaTh 10 gecsThix — 50, 1)

A — KonuuecTBO OYKB, TIPOCMOTPEHHBIX 3a 4 MUHYTHI.
OMI — xosiMyecTBO OMIMOOK 3a 4 MUHYTHI.
[Tpy wHAMBHAYa/NbHON OIleHKe II0Ka3aTesell KOPPeKTYpHOH TabJIHvIIbI,

BLIUUCJ/ISIETCS Cpe/iHee apudmMeTrueckoe /it 00CieJ0BaHHOM TPYIIIbI:

K, = K, cymma Q, = 2Q,
n n
UK = % I/IKC = 21K
10 b n

VK- nHAMBUTyaTbHbIA KO3(ULIMEHT
oCTUrHY TBIN YPOBEHb OL[eHMBaeTCs T0 COOTHECEHHOCTHU
VIHIMBU/y &JIbHBIX [TOKa3aTesieu C uaeaabHbIMU:

Kputepuu yieanbHOr0o

a a: A B K Q UK

800 800 1600 0 2 160 32
[TogcueTbl JOCTUTHYTOTO YPOBHSI:

800 - 100 % 2—-100 % 160 — 100 %

ai—Xx % K-X% Q-X
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_q,0000 = kaoo _ Q00

U T.[. X
800 a 2 160
Bonpocbi:
1. Hatb ompefieneHre paboTOCTIOCOOHOCTH, KakK (PU3MOIOTHUUECKOTO
riporiecca?
2. Ha3BaTh AHaMUKy paboTOCIIOCOOHOCTH MPU BBITIOJTHEHUU
KOHKPEeTHOI'O 3a/laHus?
3. KakoBa 6uoornyeckast poib Tiporiecca yTOMIeHUST?
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3aHsaTHEe 5
dusnueckasi paboTocnocoOHOCTH U MeTO/bI eé onpe/e/IeHHs

Ponb  (Qu3nueckux  ynpaKHeHWM  He  OrPaHUYMBAETCS  TOJBKO
OnaronpusiTHBIM  BO3ZJ€MCTBUEM Ha 3/I0PDOBbe, OJHUM U3 OOBEKTUBHBIX
KpUTepHeB KOTOPOTO sIBJISIETCSI YPOBeHb (pu3nueckoit paboTocrnocoOHOCTH
yesioBeKa. Pusnueckre yrnpaKHEHWs! MOBBIMIAIOT YCTOMUMBOCTb OpraHu3Ma K
BO3/IeMCTBUI0  HebsaronpusaTHeIX —(akTopoB. IlokaszaTesnem cTaOWIBHOCTH
3/JOPOBbSI C/IY>KMT BBICOKasi CTerleHb paboToCriocOOHOCTU M, Ha00OpOT, HU3KUE
ee 3HaueHHWs1 PACCMaTpPUBAIOTCA KakK (aKToOp puckKa AJis 370poBbs. Kak npasuro,
BbICOKass ¢usnyeckass pabOTOCIIOCOOHOCTH CBsi3aHa C TIOCTOSTHHOM, He
yMeHbllIaolllelics B 00beMe, B coueTaHWM C cOalaHCUPOBAHHBIM MUTaHUEM,
TPeHUPOBKO (0Oo/iee BBICOKOM JBUTATeNbHON aKTUBHOCTHIO), UTO 0becreunBaeT
5 PeKTUBHOCTb CaMOOOHOB/IEHHSI U COBEPLLEHCTBOBAHKSI OPraHK3Ma.

OdbdekTUBHOCTH (PH3MUECKOr0 BOCTIMTAHHUS B IIIKOJILHOM BOo3pacTte Tpedyer
000CHOBaHHOW OLleHKM (DYHKI[MOHAIBHBIX BO3MOXKHOCTel. TecTupoBaHUe,
NIpUMeHsieMOoe B TeJaroruueckoM KOHTpOJIe, SIB/ISIeTCS OJHUM W3 BaKHEWIIMX
CpeACTB yripaBjieHusi ()M3UUYeCKUM pa3BUTHEM Ha pa3HbIX 3Tarax o0yuyeHus B
mkose. B cBsi3u ¢ 3TUM OOJbIIYI0 aKTyaabHOCTh MpUOOpeTaeT H3ydyeHHe
VH/IMBUYaJTbHBIX (DYHKLIMOHATBHBIX 0COOEHHOCTEeN COBPeMEeHHBIX IITKOJIbHUKOB
M UX AUHAMUKU B Tpoliecce IIKOJbHOro 00yueHusi, 0COOeHHO B MOAPOCTKOBOM
BO3pacTe, XapaKTepU3yoIleMCsi HEKOTOPBIM yXY/IllIeHueM PeryJsiliu XKU3HeHHO
Ba)KHbIX (DYHKLIMA B CU/Ty aKTMBU3aLMX MPOLIECCOB MOJI0BOr0 CO3peBaHusl. 3[eCh
ocobeHHO TpebOyeTcsi CTPOrMM Iefaroruyeckuii KOHTPO/b HaJl BbIMOJTHEHHeM
¢u3nuecKUX Harpy3ok, MpejjaraeMblx y4duTeseM (QU3NYecKOW KyJbTYpbl Ha
ypoke. Otcioga HeocsabeBarwluii WHTEpPeC K WCCAe[0BaHUSIM B [JaHHOM

HallpaBJ/IEHHUU.
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duzuueckas pabomocnocod6HoCcmMb — CIIOCOOHOCTb Ye/ioBeKa BBITIOMHATh
3aZlaHHyI0  paboTy C HaWMEHBIIUMHM  (U3UONOTUUECKUMH 3aTpaTaMH  C
HaWBBICIIMMU pe3y/bTaTaMu. PaboTOCTIOCOOHOCTh MOApa3zesisaioT Ha OOIyi0 U
crieruanbHyro. OOijasg  du3nueckas paboOTOCIIOCOOHOCTH — 3TO YPOBEHb
Pa3BUTHS BCEX CHUCTEM OpraHvM3Ma U BcexX (u3nueckux KauecTB. CrierjasbHast
¢du3nueckass paboToCcnocoOOHOCTh — 3TO YPOBEHb Pa3BUTHUS (PU3MUECKUX KauecTB
U TeX (YHKIMOHAILHBIX CHUCTEM, KOTOpble HEIOCPeJCTBEHHO BJIUSIOT Ha
pe3y/abTaT B U30paHHOM BH/e CriopTa. EAUHMIILI M3MepeHws], HOPMbI U (paKTOPbI
B Ka)KJJOM BH/Ie CTIOpTa WHAUBH/ya/TbHBbI.

[ToTpeOHOCTL B ABMXKEHHUH - OJ[HA W3 00I[e0M0Ioruueckux rmoTpedHoCTel
OpraHv3Ma, wurparoijas BaXXHYI0O pOb B €ro JKU3HEZeSTebHOCTH U
dbopMHUpOBaHMM Ue/IOBeKAa Ha BCEX JTaraX ero 3BOJIOLMOHHOTO Ppa3BUTHSL
Pa3BuTHe TIPOMCXOJUT B HePa3pbIBHONW CBSI3W C aKTMUBHOW MbILIEUHON
NesiITeTbHOCTBIO.

JlBuratenbHasi akKTUBHOCTb TPUHA/IJIEKAT K UMCIY OCHOBHBIX (DaKTOPOB,
OTpeZie/IAIOIINX YPOBeHh OOMEHHBIX ITPOLIECCOB OpPraHW3Ma M COCTOSIHUE €ro
KOCTHOU, MBILLIEYHOM M CEPAEUYHO-COCYAUCTOM cucTeMbl. OHa CBsi3aHa TECHO C
TpeMsl aclieKTaMu 370pPOBbs: (HU3UUECKUM, TICUXHUYECKHMM W COIMAIbHBIM U B
TeUeHWe >KU3HM Ye/IOBeKa WrpaeT pasHylo posb. [loTpeOHOCTH opraHu3ma B
JBUTATe/IbHOM  aKTMBHOCTA WHWBUJya/lbHA M  3aBUCUT OT  MHOTHUX
(bH3M0/IOTHYECKUX, COLMATbHO-3KOHOMHUECKUX WX KYJIBTYPHBIX (DaKTOPOB.
YpoBeHb TOTPeOHOCTH B /[BUTATENbHONW aKTUBHOCTA B 3HAUWTEBLHOW Mepe
o0yc/iaB/iiBaeTCs HAC/Ie[ACTBEHHbIMA M TEeHeTUYeCKUMU TMpU3Hakamu. [lis
HOPMAaJIbHOTO Pa3BUTHS U (PYHKIIMOHUPOBAHUSI OPraHK3Ma COXPaHeHUs 3/[0POBbS
HeoOXOZIMM OTIpe/ie/IeHHbId YPOBeHb (M3. aKTUBHOCTH. OTOT [AMaria3oH UMeeT
MUHUMA/IbHBIA,  ONTUMAsbHBIA  yYDOBHM  /IBUTATeJIbHOM  aKTUBHOCTH U

MAaKCHUMaJ/IbHbBIMU.
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MuHumanbHbIll  ypoeeHb  TIO3BOJISIET  TOJJepXXUBaTb  HOPMajbHOE
(GYHKLMOHa/IbHOE COCTOsIHMe opraHvsma. Ilpu onmumaabHOM [OCTUraeTcs
Haubosiee  BBICOKUM  ypOBeHb  (DYHKIMOHA/JbHBIX  BO3MOXKHOCTEH U
KU3He/leATeTbHOCT  OpraHu3Ma;  MaKCHMajbHble  TPaHULIbl  OTZeJISIOT
ype3MepHble Harpy3Kd, KOTOPble MOTYT TIPUBECTH K TEepPeyTOMJIEHHIO, Pe3KOMY
CHWKeHUI0 paboTocriocobHocTu. [Ipy 3TOM BO3HMKaeT BOIPOC O MPUBBIYHOM
¢du3nyeckoli aKTUBHOCTH, KOTOPYIO MOKHO OTIpe/ie/IUTb YPOBHEM U XapaKTepoM
notpeb/ieHUs 3Hepruy B rpoLecce 0ObIYHON KU3HeAesaTebHOCTU. OlleHKa 3ToM
JBUTATeIbHOM  aKTUBHOCTU  TMPOBOJAUTCS TIO0  [BYM  COCTaBJISIFOIIUM,
rpod)eCcCUOHANBHOW U Herpo(eCcCUOHaTbHOMU.

aBaiiTe MOCMOTPUM, KakOBa JBUraresbHas aKTHUBHOCTb COBPEMEHHOTO
yejioBeKa CTyJleHUeCcKoro Bo3pacta. Hafo OTMeTUTb HeJ0CTaTOYHOCTh
JBWDKEHWM, UTO BBI3bIBAeT Lebld psf, (PYHKUMOHATBLHBIX U OpPraHAYeCcKuX
M3MeHeHU, a Tak ke 00/ie3HeHHBIX CHMITTOMOB, OTMeuaeMbIX BO BCE€X TOUTH
opraHax M CHUCTeMax OpraHvd3Ma. Tlakoe siBjleHUMe TIOIy4YWIO0 Ha3BaHUe
“2unokuHemuueckoti 601e3HU” WU “2unoKuHe3uu”.

[lpy ymeHbllleHUM GU3NUYECKOW HArpy3kd B MbIIIAaX OTMeYaeTcs
yCcUnUBatollasics  atpodusi CO  CTPYKTYPHbIMH U (PYHKLUMOHATbHBIMU
W3MEHeHUsIMM, BeJYyL[UMH K TIPOTPECCUPYIOIell MBIIIeuHoW CaabocTu.
Hampumep, u3-3a o0c/ab/ieHUs] MBI CBSI30YHOTO Y KOCTHOTO armapara
TYJIOBULLA, HJKHUX KOHEUHOCTeH, KOTOpble He MOT'YT BBIMIOJHATH MOTHOLEHHO
CBOKO (PYHKLIMIO - yJiep)KaHhe OIOpHO-ABUraTe/JbHOTO arrapara, pa3BUBarOTCS
HapyIlleHus1 0CaHKH, AedopMaliysi T03BOHOUHWKA, TPYJHON KIeTKH, Tasa U T. [I.
KOTOpbIe BJIEKYT Lie/biii psifi HapylleH!ui 3[0pPOBbsi, UTO TIPUBOAUT K CHUYKEHUIO
paborocniocobHocT. OrpaHyWyeHUWe [BUraTeJIbHOM aKTHBHOCTU TNPUBOAUT K
M3MeHeHUsIM (QYHKUWM BHYTPeHHUX opraHoB. [Ipy 3TOM oOueHb Ys3BUMOMN
SIBJISIETCS] CepAeUHO COCyAucTasi cucTemMa. PyHKIMOHAIbHOE COCTOSIHUE CepZlia

yXy/IIaeTcs, HapyLIalOTCS TIPOLleCChl OMOOrMUecKOro OKHWC/IeHHWs, YTO

72



yXyZllaeT TKaHeBoe fAbixaHue. [Ipy HeOo/bIIONW Harpyske pa3BUBaeTCH,
KMC/IOpO/iHAsi HeJJOCTaTOYHOCTb. JTO MPUBOAUT K paHHEN MaTOJOTUU CHUCTEMBI
KpPOBOOOpaII|eHHs, pa3BUTUIO aTePOCKIePOTUUECKUX OJisiiieK, ObICTPOMY H3HOCY
CUCTEMBI.

[Ipy HU3KOM [ABWUraTe/JbHOM aKTUBHOCTU YMEHBIIIAIOTCSl pe3epBbl, UTO
CHWKaeT OOIyl0 afanTaljMOHHYI0 CIOCOOHOCTh OpraHusMa. IIpoucxoguT
rpekJeBpeMeHHOe (OpMUpOBaHME “CTapueckoro” MeXaHM3Ma peryJsilyuu
JKU3HeIesITe/IbHOCTA OPraHOB M TKaHeu. Y Jitofied, BeAyIIMX MaJiONoiBH)KHOU
obOpa3 »KW3HU, HaO/MO/AaeTCs TIPEPBIBUCTOE [bIXaHHWe, OT/ABIIIKA, CHIKEHHe
paboTocriocobHoCTH, 60/ B 00/1aCTH Cep/iija, FOJIOBOKPYKeHHe, 00/ B CTIIMHE.
CHwkeHre (U3NUeCKOW aKTUBHOCTU BelleT K WH(MAPKTy, TUIIepPTOHUH,
oxupeHuto. Hampumep, y mrojileli YyMCTBEHHOrO TpyJZia WH(MApPKT MHOKap/a
BCTpeuaeTcs B 2-3 yallle, UeMm y Jiroier (U3u4eckoro Tpy/a.

[laTonornueckve M3MeHEeHUs] B OpraHv3Me pPa3BUBAIOTCA HE TOJBKO TIPU
OTCYTCTBUM [IBV>KEHHMSI, HO U JlaXke TIpU 00bIYHOM oOpa3se »KU3HH, HO TOT/a, KOT/ia
JIBUTaTe/IbHbII  DEXXWM  He  COOTBETCTBYeT  “3alyMaHHOM”  MNPUPOJAOU
reHeTMUYeckor TiporpamMe. HegocTaTouHOCTh  (DU3MUECKONW  aKTUBHOCTH
TIPUBOAUT K HApyIIeHHI0 oOMeHa BeIecTB, HapYIIeHWIO YCTOWUHMBOCTU K
TUTIOKCUM - HEIOCTaTKy KUCIOPOZa.

CriocoOHOCTh uesioBeKa IMPOTUBOCTOSITh 2UNOOUHAMUU - OTCYTCTBHE
MBIIIIEUHON aKTHBHOCTH - JlajieKo He OecripefiesibHa. Y’ke uepe3 O/[HYy-/IBe
HeJleJld TIOCTeNbHOIO peXkKMMa, JaXe Y COBepIleHHO 3/I0POBBIX JItOjlen
OTMEYaeTCs 3HAauWTe/JbHOEe YMEeHbIIIeHWe MBbIIIeYHOM CHUJ/Ibl, PacCTPOMCTBO
KOODAWHALIUM  [IBW)KEHWUW, CHIDKeHWe  BBIHOCIMBOCTU.  OTpuLaTe/nbHbIe
1oC/e/ICTBUSI TUTIOAMHAMUM PaCIIPOCTPAHSIIOTCS Ha MHOTHe (PYHKIIMM OpraHu3Ma
Jake, He UMEFOII[UX OTHOIIIeHHe K MBIIIIeUHOl paboTe, ABIKEHHIO.

Hampumep, HelOCTaTOK HEPBHBIX HMITYJ/IbCOB CIIOCOOCTBYeT pPa3BUTHIO

TOPMO3HBIX IIpoLecCoB B T0OJOBHOM MO3re, HM3-3a 4Yero yxy/JlldeTCda ero
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JesiTeIbHOCTh, KOHTPO/IUPYIOIliasi paboTy BHYTpPeHHHUX OpraHoB. B pe3ynbTarte
X  (QyHKLUMOHHWDOBaHWE, B3aMMOJEMCTBHE STHUX OpPraHOB  IOCTENEHHO
HapyllaeTcsl.
dusnyeckass paboTOCIOCOOHOCTh TIOHSATHE KOMIUIEKCHOE U OTpejie/sieTCst
creAyrIMMU (paKTopaMu:
«  MOp(hO(dYHKIIMOHA/IBHBIM COCTOSTHUEM OPraHOB Y CUCTEM YeJI0BeKa;
. TICUXWUYECKUM CTaTyCOM, MOTUBALIel U Jp.

3aKkmoueHrHe 0 BeluurdHe (GuU3Nueckod paboTOCTIOCOOHOCTH MOXKHO
COCTaBUTb TOJBKO HAa OCHOBe KOMILJIEKCHOM OljeHKHU. Ha mpakTuke dusnueckas
paboTOCITIOCOOHOCTE OTpeZiesiIeTC sl C MOMOIIIbI0 (YHKIMOHA/IBHBIX Mpo0. C 3ToM
1[e/lbl0  HayKoW mpefyioxkeHo Oosiee 200 pa3iuuHbIX TecToOB. [ljis OLieHKU
br3rUecKou paboTocrioco6HOCTH B CTIOPTUBHO-MeTULAHCKOM 7]
neflaroruueckoll  TpakKTUKe  HWCIOJIB3YIOTCS  Criel[dajibHble  MPUOOPHI;
BeJIO3PTOMETPbI, CTeNIProMeTphl (BOCXOXK/eHWe Ha CTYIeHbKY-BbIllIarMBaHUe),
Oer Ha TpeAMWIISIX (Oeryiiasi JOPOXKKa).

TI'apeapockuti «cmen-mecm»
IJeab: Onpenenuts GU3NUYECKYIO PabOOTOCTIOCOOHOCTD, UCTIO/B3Ys ["apBapAcCKuii
«CTeTI-TeCT».
Oo6opyodoeaHue: ceKyHZioMep, CTyTlieHbKa, METPOHOM.

[l71s1 BBITIOSTHEHHWSI 3TOr0 TeCcTa HYy)KHa CTymneHbKa. Ee BbICOTa COTJIaCHO
peKOMeH/Ial[MsIM aBTOPOB J0J/DKHA COCTaBAATb 35CM. i geteu 8—12 net, 40—45
CcM 11 11oApocTKoB 12—18 net, 50,8cM. a/id My>XuuH U 43CM. AJ151 )KeHI[UH. JTU
rapaMeTpbl  TIPUOIM3WTENBHBI, Ba)KHO COXPAHATb  OJUHAKOBYIO  BBICOTY
CTYyleHbKU /i1 [JaHHOTO  MCIBITYyeMOro B~ TeueHHWe  HeCKOJIbKUX
1oc/ie[ioBaTe/IbHbIX U3MepeHUl, uToObl AaHHble ObLIM COmocTaBUMbI. YacToTa
MoAbEMOB Ha CTyneHbKy — 30 pa3 B MUHYTY (IO, METPOHOM), AJIUTETbHOCTh
MO>KeT U3MeHSIThCS, HO He [J0JDKHA ObITh MeHee 2 MUHYT JJis feTeid U 45 MUHYT

AJ1d B3pOCJIbIX.
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ITopsidok pabombli

1.  Onpepgenute 1yJibC y UCIILITYEMOTO B TIOKOe.

2. Ompepnenute Iy/abC Y UCHBITYeMOrO Iiepefi HayajOM BbIIIOTHEHUS
HarpyskH.

3.  HWcmeiTyembid coBepliaeT BOCXOXJEHHUS U CIIyCK CO CTYIIeHbKU B
orpejie/IEHHOM TeMIIe U 3a[JaHHOM JINTE/IbHOCTH.

4. Tlocie okoHuaHUsi pabOTBI B BOCCTAHOBUTETHLHOM TIEpUOJEe B
TI0JI0XKeHUU CU[IA Y UCTILITYeMOr0, U3MepSIOT YacTOTY MyJibca, 3a 30 cexk BHauasie
2-,3-, 4- MUHYTBI [10CJIe 3aBeplieHus] Harpy3KHu.

5.  Onpepenute 4aCTOTy Cep/leUHbIX COKPAIlleHWH 3a MUHYTY B KOHLE 5
MUHYTBI BOCCTAHOBUTE/ILHOT'O TIeprUo/a.

6.  Bwruucnute uHgekc I'appackoro cren-tecta (MI'CT) o dopmyiie.

t x100

HUI'CT =
f1+f2+14)x2
I"ne t - BpeMs BBITIO/THEHHS TIPOOBI B CEKYH/IaX,

f1, 2 u f4 — cymma nynbca 3a 30 cekyHh Ha 2-, 3-U U 4-i MHUHyTax
BOCCTaHOBJIEHUSI.

KauecTBeHHasi olleHKa paboToCriocoOHOCTH:

N = 55 — ioxas

U = 56 - 64 — HUXKe cpefHen

N =65 —-79 — cpepuss

N =80 -89 - xopoiuas

N = 90 u BbILLIe — OT/IMYHASA

ITpomokosa uccaedoeaHuti
1.  3anuuure B Tetpaap UI'CT. CaenaiiTe BBIBOA, O COCTOSTHUM CBOEU

bu3nueckoit paboToCcroco6HOCTH.
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2. Ha ocHOBaHMM MOJyYeHHBIX [aHHBIX, CJe/alTe CpaBHUTEbHbIN
aHami3 usMeHeHusi YCC mox BavsHUeM (U3MUeCKOM Harpy3ku (TOKOM,
Tpe/ICTapTOBOEe COCTOSIHHEe, BOCCTAHOBHUTE/IbHBIM TTepuo). [TocTpoiite rpaduk.

Onpepenenue pusnueckoit paborocnocodHocTH Mpu nomoinu Tecta PWC -
170 meTogoM cTen-Tecra

HavmeHoBaHue Tecta PWC MpoucXoguT OT MepBbIX OYKB aHTIUHACKOTO
TepMuHa "dusnueckas paborocrnocobHocTr" (Physical Working Capacity). OH
Ob1  mpeasioXKeH [IlectpaHgom  Ajsi  OMpefeieHus (bur3nueckou
paboTocroco6HOCTU CTIOPTCMEHOB.

TecHast CBSI3b  CepJIeUHO-COCY/IUCTBIX PpeakKUUd C  BBINOJHIEMOMN
(dbu3rMUeCcKor Harpy3Kou IM03BOJsIeT TIPUMEHSITh MPOCTeliiy0 (hyHKI[MOHATbHYO
rpo0y, TI03BOMAIONIYI0 CYAUTh 00 o0miei du3nueckor paboTocrocobHOCTH
ye/lOBEKa MO  XapakTepy HW3MeHeHus1 IyJbca. Takou  MOpOCTeUlen
byHKI[MOHA/ILHOM  Mpoboi  sABAsIeTCS  «CTemn-TeCcT», pa3paboTaHHBIA B
['apBap/iCKOM YHUBepCHUTETE.

HNanHas dhyHKIMOHA/IbHAsE TTpoba 3aK/Ii0vyaeTcsi B BOCXOXK/IEHUU U CITyCKe
CO CTYNeHbKM CTaHZAPTHOM BeJIMUYMHBI B  OMpeJeJIeHHOM TeMmre W
TIPO/IO/PKUTE/IbHOCTH.

dusnyeckasi paboToCrocoOHOCTL B 3TOM TeCTe BbIpa)kKaeTCs B BeJIMUMHAX
MOIIIHOCTA  (PM3UUECKOM Harpy3kd, IPpM KOTOPOM YacTOTa CepJeyHbIX
cokpaiijenuit (UCC) gocturaet 170 yaapoB B MuH. Takasi HCC BeibpaHa moTomy,
YTO: MeX/y MOIIHOCTBIO BbINOHsieMOM Harpy3ku u UCC cyillecTByeT JIMHelHast
3aBUCUMOCTD BII0Th 710 YCC 170 ya./mMuH., a ipy Oojiee BBICOKOM YacTOTe 3Ta
3aBUCUMOCTh yTpaunBaeTcs. Crie[joBaTe/IbHO, YeM OOJIbIIIe MOII[HOCTb Harpy3KH,
mpu kKotopori UCC paBHo 170 ya/mMuH.,, TeM Oosibllle pe3epBbl KapAuO-
pecnupaTopHOM  CHUCTeMbI, KOTOpble OINpee/ssiloT ypOBeHb (U3MYeCKOH
paboTtocriocobHOCTH. Y  3[0pOBBIX HETPEeHHWPOBAHHBIX MyXunH PWC170

Haxogutcs B auaria3oHe 700-1100 krmM/MuH., y KeHIIUH - 450-750 KTM/MUH., a B
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riepecyeTe Ha KI. MacChl Tejia, COOTBeTCTBeHHO - 15,5 m 10,5 krm/muH. Y
crioprcMeHoB PWC170 pocturaet 1500-1700 Krm/MuUH.
IJeab pabombi: paccuntaTh BeuuHy PWC170 , ucrnosib3ysi CTen-TecT.
O6opydosaHue: cCKamelKa i CTel-TecTa, CeKyHZOMep, BeChbl, METPOHOM,
KaJIbKYJISITOP.

ITopsiook pabombl

1. VictieITyembli B TedeHMe 3 MUHYT COBepllIaeT TMOABEMBI Ha CTYMEHb
BbICOTOM 35CcM C uvactoTou 20 mogbeMoB B MHHYTY (4yacToTa MeTpoHOMa 80
yAapoB B MUH.). Ha o/IH y/1ap MeTpOHOMa COBepIIIaeTcsl OJHO ABKeHue. Cpa3y
110 OKOHUaHWU HAarpy3KU CUMTarOT myJ/ibC B TeueHue 10 c (P1).

2. [anee cpa3y ’ke BBITIOJIHSIETCS Harpy3ka € udactorod 30 MogbeMOB B
MUHYTY. CHOBa CUMTarOT MYJIbC Cpa3y Mo OKOHYaHUI0 Harpy3ku (P2).

3. Onpegensitor PWC170 ¢ momomipio Tabsuiel 1. Ha ropu3oHTa/nbHOM
nmuand - Haxogar YCC mnowie mnepBOM Harpy3kd, a Ha BepPTUKaJIbHOM,
COOTBETCTBEHHO, MOCJIe BTOPOU. [lepeceuenue AByx nmokasaTesier JaeT BeJIMUUHY
PWC170 B nepecuete Ha 1 Kr Beca Tesa.

OO6m1ast paboTOCIIOCOOHOCTh PaCCUNTHLIBAETCS CAEAYIOIMINM 00pa3oM:
PWC170 (krm/Mun) = A x M,
rae: A - BenmurHa oTHOcuTeabHOro PWC170 (tabi1.4)
M - Mmacca Tesia UCTIbITYeMOro.
ITpomoko uccaedoeaHutl
1. 3anuinte B Tetpasb PWC170. CpenanTe BBIBOA, O COCTOSTHUU CBOEU
dusnyeckoii paboTocrocobHOCTH.

Bonpochbi:
1. Ha3BaTp obmue ¢usnronoruyeckrie 3aKOHOMEPHOCTU Y/IyUIleHUs] 3[J0POBbs TIPU
3aHATUAX (PU3NUYECKVMU YIIPA)KHEHUSIMU ?
2. Ha3BaTb MHTEHCHMBHOCTb, JJINTENBHOCTb W YaCTOTy TPEHUPOBOUHBIX 3aHSITHI B
HeJeJir0?
3. HasBaTb BusiHMe (QU3NUeCckoll aKTMBHOCTU Ha pe3epBbl (DU3MOJ0TMUEeCKUX
GyHKLMI uesioBeKa C yBeMueHueM Bo3pacTa?
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Ornpepenenve PWC170c nomorrpro cTemn-recra

Tabmuia 4

[Tynbe 3a 10 ¢ ripy nogbeMe Ha CTYIIeHbKY

2-1 Harpyska

(P2)

1-s1 Harpy3ka (P1)

15 16 17 18 19 20 21 22 23 24 25 26 27 28
18 22,7
19 18,9 21,9
20 16,6 18,2 20,7
21 15,0 16,0 17,3 19,2
22 13,8 14,5 15,3 16,2 18,0
23 13,0 13,5 13,9 14,4 15,3 16,8
24 12,4 12,7 129 13,2 13,7 14,4 15,6
25 11,9 12,1 12,2 12,3 12,6 13,0 13,5 14,4
26 11,4 11,6 11,7 11,7 11,8 11,9 12,7 12,6 13,2
27 11,2 11,2 11,2 11,2 11,2 11,3 11,4 11,5 11,7 12,0
28 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8
29 10,5 10,5 10,4 10,4 10,4 10,4 10,3 10,2 10,2 10,1 9,6 9,6
30 10,3 10,3 10,2 10,2 10,1 10,1 99 99 9,7 96 94 9,0 84
31 10,1 10,1 10,0 99 9,8 98 9,7 96 94 92 90 8,6 8,1 7,2
32 10,0 99 958 9,7 96 96 94 91 90 87 84 79 76 7,2
33 98 98 96 96 95 94 93 91 90 86 85 82 78 7,2

78




3ausarue 6
JIBurare/ibHbIe KauyecTBa yenoBeka. Onpejenenue pusunueckou

BbIHOC/IMBOCTH Y€/I0BE€KA C ITIOMOIIBI0 KdAPDAHUOPECITMPATOPHOI0 HHACKCA.

K oOCHOBHBIM [BUrate/lbHbIM KaueCTBaM YejlOBeKa OTHOCATCA CUIIa,
CKOPOCTb, BEIHOCJIMBOCTb Y KOOpAWHALMS ABWKeHUH. VIX pa3BUTHE TIPOUCXOAUT
He paBHOMepHO. IIpexxze Bcero, pasBUBarOTCSA CKOPOCTb U JIOBKOCTb JABWKEHUMU.
CKopocmb [BVKeHUN XapaKTepr3yeTcsl YMC/IOM ABWKeHUH, KOTopoe pebeHOK B
COCTOSIHUM TIPOM3BeCTH 3a eJUHULy BpeMeHU. OHa 3HauWTe/IbHO BO3pacTaeT y
nerer ¢ 4-5 ner u K 13-14 rogam pgocturaetT ypoBHsS B3pocioro. CKOpOCTb
[BKEHUU KaueCTBO OIpeZessieTCsl MPOLeHTHBIM COOTHOLIEeHWeM B MBIIILax
OBICTPBIX U Me/l/IeHHbIX BOJIOKOH. OHO oripefie/isieTcs reHeTUUeCKy U He 3aBUCUT
OT TPEHHWPOBAHHOCTH 4YesioBeKa. CKOPOCTh OJWHOYHBIX [BWKEHWU (HarpuMmep,
nipu Oere) yBeJIMUMBAETCSI C BO3PACTOM U OCTUraeT MakcuMmymMa K 16-18 rozam.

Cusy MBbIL] OIpejesdoT I10 MaKCUMa/JbHOMY IIPOSIBJICHUIO YCHIINA,
KOTOpPOe MOJKeT pa3BUTh I'DYIIa MBbILLL B ONpeJe/eHHbIX YC/I0BUAX. B Bo3pacTe
7-8 5eT ManbuUMKU W [JIeBOUKM KMEIOT O[MHAaKOBYH) CHIy OOJBLIMHCTBA
MBILIEUHBIX TPYI. YBe/JWUYeHHWe CUIbl MBI Y MaJbUMKOB O0YCIOBIEHO
TMOBBILLIEHUEM KOHLIEHTPALMU B KPOBU aHApPOreHoB (12-13 sieT), yTo NpUBOAUT K
POCTY MBIIIEYHOM MacChl. B asibHelileM pa3HuLja B CUIe MbILIL| y MaJbUlKOB U
[leBOUeK yBe/MUYMBaeTCs, M MaKCUMa/bHble IIOKasaTe/jyd CWUJIbl  MBILLIL]
Habsro1ar0TCs B Bo3pacte 20-40 sieT.

Pa3BuTHe ABW)KEHUM U MeXaHU3MOB UX KOOD/WHAIIMU Hanbosiee MHTEHCUBHO
yuer B TIepBble TOAbl JKU3HU U [O I[IOAPOCTKOBOro Bo3pacrta. MUX
COBEPILIEHCTBOBAHME BCerjia TeCHO CBS3aHO C Pa3sBUTUEM HEpPBHOW CUCTEMBI
pebeHKa, TO3TOMYy BCSIKasg 3aflepkka B Pa3BUTUM JIBWKEHUM [O/KHA
HaCTOPOXXKUTb BoCIUTare . B oApOCTKOBOM BO3pacTe KOOpAVHALWS JABMUKEHUN

BC/Ie/ICTBE ~ TOPMOHAJ/IbHBIX IIepecTpoeK opraHu3me pebeHKa HECKOJIBKO
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Hapyiiaetcs. OfiHAKO 3TO BpeMeHHOe siBjieHHue KOTopoe 00bIuHO mocje 15 jer
ncyesaer.

BbiHOCAUBOCMb — 3TO  CIIOCOOHOCTH  OpraHM3Ma IPOTHUBOCTOSITh
YTOMJIEHUIO WM CMOCOOHOCTH K [JI/IUTeNIbHON JBUTATebHOM JesTe/lbHOCTH Oe3
CHWXKeHus ee 3¢ ()eKTUBHOCTH.

KpuTeprieM BBIHOC/MBOCTH SIB/IIETCS BpeMsi, B TedeHUe KOTOPOro
BO3MOJKHO TO/I/Iep>KUBaTh 3aJaHHYH0 UHTEHCHUBHOCTD.

YpoBeHb pa3BUTUSI BBIHOCJIMBOCTU ONpeJesisieTcsl, TpeXkje BCero,
(YHKLIMOHA/IbHBIMY BO3MO>XHOCTSIMM  CEPZIeUHO-COCYAUCTOM, [bIXaTeJbHOU H
HEpBHOM CHUCTeM, YPOBHeM OOMEHHBLIX TIPOIIECCOB, a TaKXKe KOOpZAUHalvei
JesiTeTbHOCTU  pa3/IMUHbIX OpPraHoB U cucteM. [lo3ToMy BocnuTaHue
BBIHOC/IMBOCTU BBIP@)KaeTCs, TIPeXJe BCEro, B TIOBBIIMIEHWM HOPMa/M3aLuu
JesiTeIbHOCTH Cep/Lia U [ibIXaTe/lbHOW CUCTEMBI.

Haubosee 3¢ dekTUBHBI /11 BOCTIMTAHMSI 3TOTO0 KauecTBa yMpaXkHeHUs, B
KOTOPBIX YYaCTBYIOT 0OJIbIlIOe KOJIMYECTBO MbIIeUHbIX rpynm. OHU co3jaroT
CcBOeoOpa3Hbli MBIIIEUHbIM HAcoC, CrOCOOCTBYHOIIMM KpoBoobpaijeHuto. K
TaKUM YTIPDa)KHEHUsIM MOXKHO OTHECTH KpOCCOBbIM Oer, MjaBaHWe, €37y Ha
BeJiocuIie/ie, JIbDKHbIe TOHKU, CIeliia/ibHble U OCHOBHbIE YIIpaXKHEHHsI UTPOBBIX
BU/IOB CIIOpPTa.

BBIHOC/IMBOCTE  00ecrieunBaeTCsi TIOBBIIIEHHBIMU  (DyHKIJMOHATbHBIMU
BO3MOXXHOCTIMU opraHu3ma. OHa oOyc/aB/ivBaeTCss MHOTUMH (DakTOopamMu, HO
TpeXk/ie BCero — [esTeJIbHOCTbIO KOPbI TOJIOBHOTO MO3ra, OMpejesistoier 1
perymupytomiei coctossire [JHC u paboTocrnocobHOCTE BCceX APYrMX OpPraHoOB
cucteMm, B ToM umcie sHepretudecko. LTHC, ee BeiciMe HepBHbIe L|€HTPbI
orpeziesisitoT paboTOCTIOCOOHOCTb MBI, CaXKEHHOCTh (YHKI[MN BCeX OpraHOB
W CUCTEM, BBITIOJTHEHUE [ABWKEHUU W fAercTtBur cnoptcMeHa. IJHC B sToM
OTHOIIIEHWH 00/1ajaeT oOueHb OOMBIIMMH BO3MOXKHOCTAMHU. B  mporecce

TPEHUPOBKHW Hd BbIHOC/IMBOCTL COBEPIIEHCTBYETCA BCA CHUCTE€Md HEPBHBIX
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TIPOL[eCCOB, HeoOXoAMMasi /1Jisi BbITIOJHEeHUsT TpeOyemoii paboThl, AJis yayydllleHus
KOOpJMHALMM (PYHKL[MM OpPraHoB W CUCTeM, /[Jis SKOHOMH3ALUM UX
JleaTe/lbHOCTU. Hapsay € 3TUM HepBHbIE€ KJIETKM T'OJIOBHOT'O MO3ra IOBBILIAIOT
CBOIO CTIOCOOHOCTBL paboTaTh [J0JIbllle, He CHUYKasi MHTEHCUBHOCTH; OHM CaMU KaK
ObI CTAaHOBSATCS BbIHOCIMBee. HeT cOMHeHMsI, UTO B COOTBETCTBHU C KOHIIEITIen
(GyHKLMSI CTPOMT OpraH MpU BBITIOTHEHUM YIIpaKHeHUM, TpeOyrolux pa3HOM
BBIHOCJIMBOCTH, BO3HUKAIOT OT/IMYMS U B CUCTEMe HEPBHBIX IPOLECCOB, U B UX
coBepitieHCTBOBaHUM. VHBIMU ciioBamu, [JHC npucnocabnvBaeT cBou GhyHKIUN
K TpeOOBaHHUSIM pa3/IUYHOW BBIHOCJWUBOCTH. IIpM TPOUYMX pPABHBIX YCIOBHSIX
BBIHOC/IUBOCTh B HaWOOJbIIIEM Mepe TIPOSBUT CITOPTCMEH, MMEIOIIUN TYUIIyio
MO/ArOTOB/IEHHOCTh COOTBETCTBYIOLMX OPraHoB U (PyHKIMM. B KOHeuHOM cueTe,
Jaxe TpUA CaMOM BBICOKOM YpOBHe BceX (DaKTOpOB, OMpe/esstoInX
BBIHOCJIMBOCTh, YTOMJIEHME BO3HUKaeT, npexae Bcero, B [IHC (M.M. CeueHos,
W.I1. T1aBnoB). He cnyuaiiHo ToBOpPST, UTO G0pbba C yTOM/IEHHEM — 3TO TIPeX/e
Bcero 60pp0a BBICIIMX HEPBHBLIX IIEHTPOB 3a COXpaHeHHe PaboToCrocoOHOCTH
CaMUX HEepPBHbIX 1IeHTPOB.

BbiHocaiueocmb — 3TO CIOCOOHOCTH UYe/iOBeKAa K TPOAO/DKUTETEHOMY
BBITIOJTHEHUIO TOTO WM WHOTO BHa (PU3UUYECKOM AesiTeIbHOCTH 0e3 CHIKeHHs
ux 3¢dekTuBHOCTU. OHa (QopMupyeTCcsi B TeueHue [JIMTENIbHOrO Mepuoja
oHTOreHe3a. B 7-11 neT BBIHOCIMBOCTh K AWHaMUUecKoi paboTe ellle O4eHb
HeBesika. C 11-12 jieT Ma/lbuMKH M [IeBOYKH CTAHOBSATCS O0jiee BBIHOC/THBBIMHUL
XOpOoIIUM CPe/ICTBOM pa3BUTUSI BLIHOCJUBOCTU SIBJISIIOTCS XOZb0a, Me/ieHHbINA
Oer, mepeaBwkKeHWe Ha JbDKax. K 14 romaMm MblilieyHass BBIHOC/IMBOCTh
cocrassier 50-70%, a K 16 romam — okosio 80% BBIHOCJMBOCTU B3POCJIOTO
yesioBeKa.

BBIHOCTMBOCT K CTaTUUECKUM  YCHUIUSIM  0COOEHHO HHTEHCHBHO
yBeIMUWBaeTCs B repuo/, ot 8 1017 set. Ee Haubo/iee 3HaUNTE/IbHbIE U3MEHEHHS

OTMeYarTCs B MJajlleM IIKOJIbHOM Bo3pacte. Y 11-14-7eTHUX IIKOTBHUKOB
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CaMbIMA  BBIHOC/IUBBIMU  SIBJISFOTCSI  UKPOHOXKHBbIE  MBILBL. B menom
BbIHOC/IMBOCTL K 17-19 ropmam cocraBiassier 85% ypoBHS B3pOC/IOro, a
MaKCUMaJIbHbIX 3HauUeHWH OHa JocturaeT K 25-30 rogam.

Temrnbl pa3BUTUS MHOTUX [BUraTe/IbHBIX KaueCTB 0COOEHHO BBICOKU B
MJIaZilIeM LIKOJbHOM BO3pacTe, UTO, yYUThbIBasi WHTepeC JAeTer K 3aHATUSIM
(U3KYy/IBTYpOM U CIIOPTOM, JaeT OCHOBaHWe LiejieHarpaB/JeHHO pa3BUBATh
[IBUTaTe/IbHYH0 aKTUBHOCTh B 3TOM BO3pacTe.

Pa3mMyaloT creluasbHyl0 W OOINyH0 BBIHOCJMBOCTh. CneyuanbHas
6bIHOC/IUBOCMb - 3TO CIOCOOHOCTb K [/IUTENbHOMY TepPeHeCeHUI0 Harpy3ok,
XapaKTepHbIX [/ KOHKDETHOrO0 BHJA TIpPOQeCcCUOHATbHOU [1eSITebHOCTH.
BbIIe/IAFOT HEeCKOJBKO BHWZOB TIPOSIBJIEHUS] CIIELIUa/lbHOM BBIHOCJMBOCTH: K
C/I0KHOKOOPJUHUPOBAHHOM, CAJIOBOU, CKOPOCTHO-CUJIOBOM Y TJTUKOJIMTUYECKOU
aHa3poOHoM paboTe; CTaTUYeCKYI0 BBIHOC/IMBOCTb, CBSI3aHHYIO C [I/IUTETHHBIM
npeObIBaHWEM B BbIHYXK/IEHHOUM T03e B YC/IOBUSX MajiOl TOJBMXKHOCTU WU
OTPaHUUYEHHOT0  TPOCTPAHCTBA;  BBIHOC/IMBOCTb K  IPOJOJ/DKUTE/ILHOMY
BBITIOJTHEHUIO PabOThl yMEPEeHHOW M MaJioll MOIHOCTU; K [I/IUTe/IbHOM paboTe
repeMeHHOW MOILIHOCTH; a TakkKe K paboTe B yCIOBUSIX TMITOKCHU (HeJoCTaTKa
kucioposa). CeHcopHasi BBIHOCJIUBOCTh - CIOCOOHOCTb OBICTPO U TOUYHO
pearvpoBaTh Ha BHeIIHWE BO3/eWCTBUS cpefibl 0e3 cHWwKeHUs 3(()eKTUBHOCTU
npod)eCcCUOHANBHBIX [JeHWCTBUM B YCAOBUSIX (DU3MYECKOM Teperpys3kud HWiu
YTOMJIEHUSI CEHCOPHBIX CUCTeM opraHun3Ma. CeHCOpHasi BBIHOC/IMBOCTh 3aBUCUT
OT yCTOMUMBOCTU W HAAE&KHOCTH  (PYHKL[MOHUPOBAHUSI  aHAM3aTOPOB:
JBUTaTeIbHOT 0, BeCTUOY/ISIPHOTO, TaKTUIBLHOTO, 3pUTETbHOTO, CJTYXOBOTO.

Iopn obuweti 8bIHOC/IUBOCMbIO TTIOHUMAaeTCs COBOKYTIHOCTb
(bYyHKI[MOHA/IbHBIX BO3MOYKHOCTEM OpraHu3Ma, orpe/esifolliuX ero crocoOHOCTh
K TIPOJO/DKUTENbHOMY BBITIOJIHEHHIO C BBICOKOW 3(¢heKTUBHOCTbIO PabOThI

YMEPEHHOM WHTEHCUBHOCTU W COCTaBJSIOUIMX HeCHelu(pruUecKyrd OCHOBY
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NpOsiB/ieHUsT paboTOCIOCOOHOCTY B pa3/MUHBIX BUJaX NPOpecCUOHaTbHOU Wn
CMIOPTUBHOM [1eATe/TbHOCTH.

®uU3MoI0rMUecKol OCHOBOUM 00I1ell BBIHOCIUBOCTUA [/s1 OOJBIIMHCTBA
COBpeMeHHbIX BU/IOB TIPOGdeCCUOHaNTbHON JeATebHOCTU SIB/SIIOTCS a3poOHbIe
CMOCOOHOCTH: OHU OTHOCUTETHHO MasjioCreliM(PUUHbI U Majio 3aBUCAT OT BUjA
BBITIOJIHSIEMbBIX yTIPa’KHEHUM.

OcHoOBHbIe MeTOAbI Pa3BUTHS BHIHOCTUBOCTH

BBIHOC/TMBOCTL pa3BUBAaeTCsl JIMIIb B TeX C/ayuyasix, KOrja B TMpoLecce
3aHATUM TIPeO0/j0JIeBaeTCsl yTOMJIEHWe oOrpejesieHHOW cTeneHu. Ilpu 3ToM
OpraHu3M ajantupyeTcsi K (QYHKUMOHA/JbHBIM CJBUTaM, UTO BHEIIHe
BbID&)KaeTCsl B Y/yUllleHWd BbIHOCAMBOCTU. BenuurHa M HamnpaB/ieHHOCTb
MPUCIIOCOOUTENIbHBIX  U3MEHEHWd COOTBEeTCTBYIOT CTelleHM U XapaKTepy
peakLyii, BbI3BaHHBIX Harpy3KaMH.

ITpy BoCIMTaHMM BBIHOC/IMBOCTHA Harpyska OmnpefessieTcs CaefyHLUMu
NATHIO (PaKTOpaMU:

1)abcositoTHasi UHTEHCUBHOCTDL yTpa)KHEHUsI (CKOPOCTh Tiepe/IBU)KeHHUsI U
T.J.);

2)IPOAO/DKUTE/TEHOCTD YIIPayKHEHUS;

3)MIpOJ0JKUTE/IbHOCTh UHTEPBA/IOB OT/IbIXa;

4)xapakTep OTAbIXxa (aKTUBHbIM, JIMOO TMAcCCUBHBIN U (HOPMblI AKTUBHOTO
OTAbIXA);

5)umMC/10 MOBTOPEHUM yIPaXKHEHHS.

[ns oLjeHKH (DU3MYEeCKOM BBIHOCIMBOCTM U TPEHUPOBAHHOCTU YesIOBeKa
IIMPOKO MCIIO/Ib3YHOT pa3/IMuHble I0Ka3aTe/d, XapaKTepU3YHOLUe COCTOSHUE
CepleYHO-COCYAUCTON CUCTEMBbl U CUCTeMbl JbixaHus. OCHOBaHUEM /Il 3TOrO
nozxo/a fABASeTCS TOT (aKT, UTO U3MeHeHHe (PYHKLUMM 3THUX CUCTeM B HOpMe
KOppeJIMpyeT CO CTeleHbl (PU3NUeCKOr0o M SMOLMOHA/IBHOTO HampsKeHUs M

OCHOBHOM (yHKIMeM KpOBOOOpallleHWsI W [IbIXaHUsl sIBAsieTCsl obecrieueHue
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MeTabomueckux norpebHocTel opraHu3Ma. [Ipy TeCTMpOBaHWU BHIHOCUBOCTU
WCIIO/Ib3YIOTCS TIOKa3aTeau 4YacTOThl CepJeuHbIX COKpallleHud U KPOBSIHOTO
JaBjeHus. BenuuvHa YW XapakTep UM3MeHeHUM  3TUX  [lOKa3aresiei
CBU/IeTe/TbCTBYIOT O COCTOSIHUM Cep/IeUHO-COCYAUCTOU U JbIXaTe/SbHOM CUCTeM, a
3TO, B CBOIO OUepe b, CY>KUT UHIUKAaTOPOM 0011[eli BLIHOCIMBOCTH OpPTraHU3Ma.

OpHuM u3 ToKa3aTesie BBIHOCJTUBOCTH yesioBeKa -
KapouopecnupamopHbili uHdekc (KPHC). Ero MO)XHO oOmpejenuTh B
nabopaTopHbIX ycnoBusix. B ¢opmyny A ero pacueta BXOJAT CeMb JIETKO
orpe/ie/isieMbIX [1apaMeTpOB:

1.  AprtepuanbHoe aaBsenue (A/l) cUCTOMUYECKOE;

2. A]l fracTomyeckoe;

3. MakcuMasnbHOe J1aBieHre Bblj0Xa;

4, JKu3HeHHasi eMKOCTb jerkux (JKEJI);

5. 4CG;

6. Bpemsi MakcrMasibHOM 3a/iep>KKu Abixanust (BM3/1);
7. BospacT uccnenyemoro.

s OLeHKUM YCTOMUYMBOCTM OpraHusMa K (U3MUeckod Harpyske
onpeaenstor KPMC B mokoe, npu [J03UpOBaHHOM (hHU3HMUeCKOM Harpy3ke U B
BOCCTaHOBUTEJIbHOM TepHO/IE.

Ifeab: mpoaHanMU3UpPOBaTh YPOBEHb (DM3MUECKOU BBIHOC/IWBOCTU HCHBITYEMOIO
M0 3HAYeHWI0 KapAWOpecryMpaTOPHOIO MHJEKCa B MOKOe U mocje (r3uuecKou
HarpysKH.
Oo6opyodoeaHue: cGUrMOMaHOMETD M CTePWIbHbIE MYHAIITYKA [Jig €ro
pPe3WHOBOW TPYOKH, CIIMPOMETP, CEKYH/IOMep, CTYIeHbKa /sl BbITIOJIHEHHS
rapBap/ICKOro CTen-TecTa.

ITopsidok paGombi

1.0Hpe,Z[eJII/ITe B I[TOKOe C/ieAyromjre roka3aTe/in:
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a) Al cucronnueckoe; A/l 1rnacTommMueckoe;

6) MakcumanbHOe [JaBiieHde Bbioxa (M/JB B wmm.pT.cT.). g 3TOrO
UCTIBITYEMBIM  7lelaeT MaKCHMasbHBIM BBIIOX Uepe3 pe3WHOBYH TPYOKy
churmomaHomeTpa.

B) JKusHeHHyto eMkocTb Jierkux (JKEJI) ¢ nomoinbio cnupomeTrpa. ITOT
TOKa3aTe/ib BbIPa)KAalOT B OTHOCUTEbHBIX €JUHMIAX, 3a eJWHHUIY H3MepeHHs
npuHuMaroT 100M1 o6bema, T.e. 2KEJI B mm\100.

r) UCC 3a 1 MuHYyTY.

1) Bpemsi mMakcuMasibHOW 3a/lep)KKM [IbIXaHUsI TI0C/e CIIOKOWHOrO BJi0Xa B
CeKyH/ax.

2. BoInonHuTe rapBapAckui crern-tecT. Cpasy 1mocsie ero OKOHYaHusl TIOBTOPUTE
orpejie/ieHUs1  BbIllIeyKa3aHHbIX Moka3aresnei(1-5). VI3aMepeHusi MpPOBOAUTE
OBICTPO U UETKO.

3. OnpenenuTe Bpemsi BOCCTAHOBUTEILHOTO T€PUO/A, T.e. BPeMsI BO3BpallleHUs
ToKasarejeld K HWCXOAHOMY YPOBHKO. [ 3TOro MNOBTOpUTE OIpejeseHus
roKasaresied ¢ 1 o 5 yepe3 Kaxzble 3 MUHYTBI [I0C/Ie Harpy3Ky [0 MOJy4YeHHUs
HMCXO/IHBIX 3HAUEHHUH.

4. Paccuurtavite KPMC B mnokoe, cpa3y mnocjie BBITIOJTHEHUS J03WPOBAaHHOU
(r3rMUeCKOM Harpy3KU U B BOCCTAHOBUTEILHOM Tlepro/ie 1o hopmyJie:

KE/IN\100+M/IB + BM3/1 + B
KPUC =-- )
A/l cuct. + ALl guacr.
rae B-Bo3pacT B rogax.

ITpomoko ucciedoearutl
1.BHecute BennuvHbl KPUC B Mokoe M ero uW3MeHeHUsl Mocje (PU3N4ecKou

Harpy3ku. CpaBHUTE C JaHHBIMU TaO/TUIIBI.

KPHUC B niokoe

KPUC mocJie BBITIO/THEeHUA
(h13MYeCKOM Harpy3Ku
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1. CpaBHI/ITe IJINTEJIBHOCTb BOCCTAHOBHTEJ/IBHOI'O II€EpHO/Jid HCIIBITYeEMOI'O C

JAHHBIMH TaOJIULIBI.

2. Cpenaiite BbIBOZ, 00 YpoBHe (pr3nueCcKoil BLIHOC/IMBOCTH UCTIHITYEMOTO.

[Tokazatern KPUC 310poBBIX JIOZIeM pa3sHOW CTerleHW (pU3UUeCKOu

TPEeHUPOBAaHHOCTH
['pynra KPUC B | CHuxenve KPUC npwu | J1uTrensHOCTb
TOKOe [IO3UPOBAHHOM  Harpy3Ke | BOCCTAHOBUTEJILHOT
(20 kIx) B % 0 nepuoja (MyH)
Xopo1io Or 1,0 u|5 1-3
TPEeHUPOBaHHbIE BBIIIIE
CIIOPTCMEHbI
HetpenupoBannsle, | 0,8-0,9 15-30 1-3
HO TpaKTU4eCcKu
3/I0pPOBBIE JIFOIU
Bonpocbi:

—

Ha3BaTtb cTpoeHHe KOCTHOW CHCTeMbI uejioBeKa?

2. Uto siBnisieTcst (GU3MOIOTHUECKOM OCHOBOM BBIHOC/TUBOCTU?

3. Ha3BaTh BO3pacTHbie OCOOEHHOCTH pa3BUTUS TI03BOHOUHMKA U KOCTel

Taza?

4. Kak NporCX0/IUT pa3BUTHE MbIIIEUHON CUCTEMBI Y pebeHKa?

5. Ha3BaThb BO3pacTHble 0COOEHHOCTH pa3BUTHUS ABUTaTeTbHOU aKTUBHOCTH Y

neten?
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3anarue 7
Iloka3aTe/su cepiedHO-CcOCYAUCTOU cucTeMbl. Ilyabcomerpus. OnpeaeneHue
apTepHa/IbHOrO /IaB/ICHHSI.

Pa3nuHble BapuaHThl METO/MK, CBSI3aHHBIX C aHA/IM30M CepArieOueHud u
My/IbCOBOM BOJIHBI, IIIMPOKO UCIIO/B3YIOTCS B COBpeMeHHOU (usnonoruu. [lpu
5TOM  Ppa3BUBAKOTCAd KaK «TpaJulLIMOHHbIe» METOJWKH, TI0XO)KHe Ha
TIPUMEHSIBILIMECS] B UCTOPHUYECKOW (DU3MO0JIOTUM U Me[IULIVHe, TaK U arapaTHbIe
(korza pAjig aHa/lM3a PUTMUUYHOCTM PAbOThI cepjila HCIOJIb3YIOT TIPUOOpHI:
MyJ/IbCOMED, ITy/IbCOKCUMETp, 3/eKTpokapguorpad u ap.). Takum obpa3sowm,
Cero/iHsi UCC/e[JOBaHUsI MyJibCa MOXKHO YCJIOBHO pa3/ie/IuTh Ha 2 BETBU:

1. MaHyaJibHbIe UCC/IeZloBaHUsI MPOSIB/IEHUM paboThI cepAlia;
2. AnmnapaTHble UCCeJ0BaHNs pUTMUUYHOCTH Cep/lieOreHUi.

K anmapaTHbIM MeTOJVWKaM MO)XHO OTHECTH, HarpuMep, aHa/liu3
Baprabe/lbHOCTH Kap/[MOPUTMa, OCHOBBI KOTOPOTro ObLIM 3a/o)keHbl B 60-x TIT.
XX-Beka. [Inonepom metozna B Poccum sinsiercsi P.M.baeBcKrii. AHa/IOrMUHbIe
MeTO/Ibl aHa/v3a TMOJyuyuwIu TIpyM3HaHWe BO BceM Mupe. B mnpakTuueckou
dbur3MoIoTUN U MeJIULIMHE BbIIEISIFOT Psij] HarlpaB/ieH!M, CBSI3aHHBIX C aHa/IM30M
PUTMUYHOCTU CepAeuHON (PYHKIUU:
1.MOHUTOPUHT PYHKLIMU CepALa Y AeTer U MOJPOCTKOB;
2.[luarHoCcTHKa cepAieyHO-COCY/JUCTOM MaTOIOTUM Y [IeTel U B3POC/IbIX;
3.DOyHKIMOHAIbHBIA KOHTPOJIb B CHIOPTUBHOM TTPaKTHUKE;

4. ViccnepoBaHve TUHAMUKM CEPAEYHOU [eATeJIbHOCTH JeTel M MOAPOCTKOB MPH
pa3[yIMUHBIX  BHJAX  HArpy3ok: (U3MUecKuX, YMCTBEHHBIX, YyUueOHBIX,
MOL[MOHA/IbHBIX, CTPECCOPHBIX.

ApTepuanbHbIN MYJ/bC

Hanbosiee 4yacTo HCHO/Ib3yeMble IapamMeTPbl CepPAeYHO-COCYHCTOU
cuctecbl (CCC): uacTora cepaeunbix coxkpaimjeHnud (UCC) u aprepuanbHoe

paBaeHue. YCC MOXXHO ompe/ie/IMTh M0 My/abCy. Apmepua/ibHbill Ny/abc (J1aT.
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pulsus ygap, To/T40K) — 3TO pUTMHUYeCcKHe TOTUK0oOpa3Hbie KojebaHus CTEHOK
apTepui, CBA3aHHbIe C M3MEHEHHEM MX KPOBEHAarOJIHEeHUS TP COKpAall|eHUU U
paccnabneHuy cepAlia B TeueHHWe OZHOTO Cep/eYHOro LUK/ia. ApTepUaabHbII
MyJbC TIOAPA3Je/siioT Ha LIeHTPa/JbHbIA (My/JbC HAa aopTe, MOJK/IHUYMYHBIX U
COHHBIX apTepusix) U TiepudepuyecKui, ormpejiensieMbld Ha apTepUsiX
KOHEYHOCTeM.

CylecTByeT HECKOJIBKO METO/0B UCCJIeJOBaHUS Ty IbCa:

- Tlanbrauus

- Ocmotp

- Cdurmorpadus

- Ilynbcokcumetpus

IManbnanus
[lpy OGonbvM pa3HOOOpa3uM METO/0OB WCC/IeZIOBAHUS — CepAeUHOU

JleATeJIbHOCTU Masbialyds OT/IMYAaeTCsl CKOPOCThIO M TPOCTOTOM, TaK KakK He
TpebyeTcs [AIUTeNbHOM CTiel[dalbHOM TIOATOTOBKU TIiepef, Tipoiieaypoil. B
ye/I0BeUECKOM TeJle eCTh HECKOJIbKO MeCT, B KOTOPbIX MOXXHO TIPONa/bIIMpOBaTh

nyabC. Bo BpeMst poLieAyphl MaabIMAPYIOTCS TIOBEPXHOCTHO JIeXKalle apTepuHu.

InameR Bomuuebepyonoh

Puc. 18. Touku nanpnanyu apTepui
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Puc. 19. [Tanbnaius 1yueBor apTepuu.

IManbnanus apTepuil Ha 00/1aCTH TOJIOBBI U IIEH:

CoHHas apmepus NanbIIMPYeTCS Ha Llee CIripaBa U CjieBa OT FOpTaHu
Jluyesas apmepus - Ha HYDKHEM Kpae HIKHEeH Yest0CTH 110 JIMHUM yIJIa pTa
BucouHas apmepus - Ha BUCKax, YyTb KIlepeJu U Bblllle OT CKYJIOBOU JyTU

IManbnanusa apTepuii Ha 00/1aCTH BepXHel KOHEYHOCTH:
IToomblweuHas apmepus - NajbIAPYeTCs HA [HE MOAMBILLIEeYHOU BaJWHbI [PU
BBITSIHYTOM BIIEPe[] PYKe;
I1neueeas apmepus - HaJl TOKTEBOU SIMKOM;
Jlyuegas apmepus - Ha jaTepajbHOM CTOPOHE 3arsiCThs
Jlokmeeass apmepusi — Ha MeIUa/IbHOW YaCTH 3arisiCThsl.

INanbnanus apTepui Ha 00/1aCTH HI)KHEH KOHeUHOCTH:
BeapeHHasi apTepusi Na/JILNMPYETCA B MaX0BOM 00/1aCTH TIPU BBITIPSIMIEHHOM

Oezpe c HEOOBIITM TTIOBOPOTOM €r0 KHapy»KH;
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ITookosneHHas apmepusi - B IOJKOJIEHHOM SIMKe B TI0JIOXKEHUU JieXKa Ha )KUBOTeE C
COTHYTOM B KOJIEHE HOTOH1
3adHss 601bwedepyosasi apmepusi - Oripefie/isieTCsi B MbIILIe/TKOBOM >KesloOKe 3a
BHYTPEHHEH JIOIbDKKOU
TbiibHass apmepus cmonbl — B TPOKCMMaJbHOM YaCTH  I[1epBOrO
MEXXIJIFOCHEBOT'O TPOCTPAHCTBA C BHellIHel CTOPOHBI [JIIMHHOTO pa3rubare’is
OO0MBITIOro Masblia HOTH.

INasbnanus apTepuid Ha 00/1aCTH TY/IOBHUIIA:
Bepxyweunbiti nyasc. Onpepensietcss B 4-5 eBoM Mexxpebepbe, KHapy>Kd OT
CpeHeK/TFOYMYHOW JIMHWW. B oT/iMure OT Apyrux MeTo[0B Onpe/ie/ieHus MyJbCa,
TIpU JJaHHOM CIiocobe OljeHWBaeTCsl He TMyJ/bCallisl apTepurii, a HerocpeACTBEHHO
COKpaTHuTeJIbHas [esATe/IbHOCThb Cepana.

OcmoTtp

B psizie ciiyuaeB myJibcalusi apTepuii ObIBaeT HaCTOMBKO BbIPAXKEHHOM, UTO
eé MOJXHO BBISIBUTb IPA OCMOTpe. TUNMUHBIM TIpUMep— IUIICKAa KapoTHZ,
KOTOpasi XapaKTepu3yeTCsi BbIpaKeHHOW MyJ/ibcaljueii 06/1acTu COHHON apTepuu
Ha lllee.

CBoHCTBa apTepHaIbLHOrO MyJibca:

Yacmoma nyabca— Be/MuMHA, OTpakarolljasi YMC/I0 KosiebaHU CTeHOK

apTepuM 3a eJVHULy BpeMeHU. B 3aBUCUMOCTH OT YaCTOThI, pa3/iMyatoT IyJIbC:
. ymepeHHOM yacToTbl— 60-90 yz./MUH;
. penkur — meHee 60 yJ./MuUH;
- yacTbii — Oosee 90 yz./MUH.

Y 3[00pOBBIX B3POC/BIX JHOJEH B TOPU30HTAJbHOM IIOJIO’KEHWHW YacToTa
nyJibca cocrasssgeT oT 60 1o 80 ygapoB B 1 MuUH; pu 1epexoze B BepTUKAIbHOE
TOJIOJKeHWe OHa Bo3pacTtaeT Ha 5—15 yzapoB B 1 MUH. Y /ML, 3aHATBIX
bu3MUYeCcKUM TPY/IOM, a TAKXKe y MOXKUJIBIX JIFO/Iel uacToTa My/ibca 0ObIUHO HUKe

1 HepegKo ObiBaeT MeHbIlle 60. Y >KeHIIWH ITy/IbC B CpeiHeM Ha 6—8 ymapoB
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yaije, yeM y MY)XUMH TOTrO ’Ke Bo3pacra. Y JeTed [0 OJHOr0 roja 4acroTa
nyJsibca cocrasisieT 120—140 ynapoB B 1 MUH; C BO3pacTOM OHa IMOCTENeHHO
cHWXKaeTtcs, nocturas K 4—>5 rogam B cpegaem 100, Kk 7 rogam — 85—90, kK 14

rojiaM — OK0JI0 75 B 1 MUH.

Tabmuia 5.
M3MeHeHMe 4aCTOThI Ny/IbCa C BO3PAacToM (A.I'. Xpunkosa c coaBT. 1990 r.)
Bospact | HoBopoxge | 1 6 |7 8 |9 (10 (11 (12 13|14 |15 |16
(1e HHbIE
T)
[lynbc 140 120 |95 ({92 |90 |88 |86 |84 |82 |80 |78 |76 |75
A
/Mn
H)

[Ipy ¢dusrueckou Harpyske, W3MeHEHUM SMOILIMOHA/bHOTO COCTOSIHUS, a
TaKKe TIpd CBSI3aHHBIX C Je@UIMTOM TreMorio0MHa B KPOBHM M JIPYTUX
3a00/1eBaHMAX, UaCTOTA Iy/bCa YBeIMUMBAETCS, TaK KaK OpPraHW3M YeJjlIoOBeKa
CTaH/apTHO pearvpyeT Ha TpebOBaHWe oOpraHaM U TKaHsSM [TOBBIIIEHHOTO
KPOBOCHaOXXeHHSI yBe/TMUeHUEM Cep/IeUHbIX COKpaIlieHu .

PuTMHUYHOCTD

PummuyHOCmMb ny/sbca— BejIMUMHA, XapaKTepu3yrolllasd WHTepBaJibl
MeXay C/IeAyILIUMU APYyr 3a APYroM My/JabCOBbIMU BO/HaMu. [lo 3sTOMmMy
TOKas3aTeJIto pas3/inyarorT:

- PUTMHUYHBIM MyJbC — €C/IM HHTepBajbl MeX/y Iy/JbCOBbIMU BOJHAMMU

OZJMHAKOBHI;

+ APUTMHWYHBIU MYJIbC — €CJIU OHU Pa3/INYHBbI.
Hamno/iHeHue

HanoaueHnue nyabca— o0beM KPOBU B apTePUHM Ha BBICOTE ITyJ/IbCOBOM
BOJIHBI. Pa3/imuaror:

« TIyJIbC YMEePEeHHOr 0 HarlOJIHEHUS;

«  TIOJTHBIM IMyJIbC— HaAIllO/IHEHHE I1YJ/IbCa CBEPDX HOPMBI;
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+ TIyCTOW MYJIbC— MJIOXO TNa/IbITUPyEeMBbIU;
+ HUTEBUJHbBIU MyJIbC— €/]Ba OLIIYTUMBIH.
Hamnpsxkenue
HanpsisiceHue nyabca XapakTepusyeTrcsi CWIOW, KOTOPYH) HYJKHO
TIPUJIOXKUTB [IJ1s1 TIOJIHOTO TepexkaTvs apTepyu. PasmiuaroT:
+ MYJIbC YMEPEeHHOr'O HalpsKeHUs;
. TBEP/BIU MYJIbC;
+  MSITKUM MYJIbC.
IJeab paGombi: 03HAKOMUTBCSI ¥ OCBOUTb METOJUKHU OIpe/ie/IeHHs] Pa3/InUHbIX
XapaKTepUCTHK ITyJIbCa.
O6opydosaHue: cekyHaoMmep, GOHEHJOCKOTI, CXeMa ToUeK To/icueTa MmyJbCca.
ITopsdok pabombli
1. OcBouTe MeTOAUKY Na/blaLiM JIyuYeBOU apTepHH U MO/ACYeTa My IbCa.
1) Ynoxxute pyKy HCIBITYeMOr'0 Ha CTOJI Napa/uie/IbHO JIMHUU CepALa.
2) IIpaBo#i pyKo# HallyanTe Jy4yeByIO apTepPHUIO U CJlerkKa MpuwKMUTe eé TpeMs
nasbliamMu (yKa3aTeabHbIM, CPeJHAM U 6e3bIMSIHHBIM) K JIy4eBOM KOCTH.
3) [MopyiieukamMu MasiblieB OL[yTUTe apTepHaibHbIN My/bC KaK TOMYKOOOpa3Hoe
yBe/iMueHre o0bemMa apTepuw.
4) IMogcurTaTe MyJ/ibC UCTILITYEMOTO 3a 1 MUHYTY, UCIIO/Ib3YS CEKYHIOMEp.
5) Iloacuuraiite nynabCc ucnbiTyemoro 3a 10 CcekyHZJ, a 3aTeM, YMHOXHB
MoJIyYeHHYI0 1[udpy Ha 6, MOJyunuTe BeJIMUMHY 1TyJbCa 3a 1 MUHYTY.
6) 3aHecuTe Mo/TydeHHbIE pe3y/IbTaThl B Ta0/ iy Ne6.
2. Onipepenre CHMMETPHUUYHOCTH I1yJIbCA.
1) s 3TOro BCTaHbTE HAINPOTHUB MCIIBITYEMOrO0 W MPOLIyNauTe ITyJ/bCaLUio
JTy4eBbIX apTepyUU Ha ero rmpaBOU U JIEBOU PYKe.
2) 3areM OoJHOBpeMeHHO 0OXBaThIBasi Tpemsi TajbllaMM CBOeM TMpaBOW pYyKu
obsacTh Ty/nbCal[id Ha JIeBOM pyke obcieayemMoro, a JieBOM PYKOH,

COOTBETCTBEHHO, Ha TIPaBOM.
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3) Ilonarasice Ha CBO@ 4yBCTBO OCSI3aHMS, OMpeJe/uTe CUMMETPUYHOCTD IyJ/IbCa
VICIIBITYeMOT 0.
3. Onpefie/iTe OCHOBHBIE XapaKTePUCTUKH IIyJ/IbCa
1) Hamyrmaiite TpeMs manbljaMd 00/1aCTh JIyueBOH apTepuM Ha OJHON pyKe
naljieHTa W OMpe/ie/IUTe ero OCHOBHble  XapaKTepUCTUKW: dvacTtoTa (3a 1
MUHYTY), PUTMUYHOCTb, HallOJTHeHUe, HalpshKeHue.
2) 3aHecuTe MoyueHHbIe pe3ynbTarhl B Tabauiy Ne 7 MpOTOKOJ/Ia OIbITa.
4. Onpepe/iuTe Ha/IMUKe WIH OTCYTCTBHeE AeuLiUTa My/abCa
1) laHHOe uccnenoBaHye npoBeAuTe BABoeM. OIUH 3KCIIePUMEHTaTOP MeTO/|0M
naJibMnanuy onpeieauT yactoty mysbca (UIT), BTopoli MeTogoM ayCKy/IbTalusl C
nomoliblo hoHeHAocKomna) nogcuntaet YCC.
2) CpaBHuTe mnosiyueHHble 1IUPpbl. (B HOpMme UIT = UCC, HO B psijie C/lydaes,
HarnpuMmep, TpUA AapUTMHUSIX, OHM OT/IMYarOTCA. B 3TOM C/iyuae, rOBOpAT O
neduiyTe Mmysbca).

ITpomoko uccaedoeaHutl
1. 3aHecure pe3y/bTaThl HccaeAoBaHuA Ne 1 B Tabauny Ne6 u cjenaiiTe

BBIBO/ 0 CTECII€HHU TOUYHOCTH IIPOBEAEHHOI0 U3MEPEHUSA IIyJ/IbCAd.

Tabuna 6.
BenuurHa nyJsibca, MOgCYMTaHHOTO 3a 1 BenuunHa nyJsibca, MoJCYMTaHHOTO 3a
MUHYTY (y[/MUH) 10 cekyHp, (ya/MHH)

2. 3aHecute B Tabsuily Ne 7 pe3ynbTaThl ucciemoBanusi Ne 2, 3, 4 .OuieHuTe
OCHOBHbIE XapaKTePUCTUKHU MYJIbCa UCTILITYEMOT0.

Tabmmra 7.

Yactora | PurmuuHocTh |HamosnHeHue [HarpsbkeHue | CUMMMeTpUYHOCTL | deduiut
(ya/muH) Ty/bCa

3. 3apucyuTe CxeMy TOUeK ToZCcyeTa MmyJibCa.

Omnpe/eieHre apTePUATBLHOIO /JaB/IeHUS
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[lepemeHHOe faBjieHUe, IO/ KOTOPbIM KPOBb HAaXOAUTCS B KPOBEHOCHOM
cocyZie, Ha3bIBalOT KPOBsiHbIM OaesqeHuem. KpoBsiHOe [aBjieHHMe HeoOXOAUMO
[JI TIPOABUKEHUsI KPOBU 10 BCEMY COCYAUCTOMY pyciay. BemvuuHa [gaBiieHus
oripefiesisieTCsl B OCHOBHOM paboToli cepjiia, JuamMeTpoM TIpocCBeTa COCY/OB,
CTereHbI0 3/1aCTUYHOCTU UX CTEHOK U BA3KOCTHIO KPOBH.

OcHOBHasi TpUYMHA [BWKEHUs] KPOBU IO Kpyram KpoBooOpailleHus -
paboTa cepjija, co3jaroiiasi pa3HOCTb JAaBJeHUS MeXAy HadajJoM M KOHIIOM
cocyzucroro pycia. [1o mepe yaaneHus coCcyoB OT Cep/lia KpOBSIHOe JaBjieHue
TIOCTEIIeHHO CHIKaeTcsi. KpoBb JBIKETCS U3 00/1aCTH BBICOKOTO JIaBJIeHHS B
o0nacTh HU3KOTO [laBleHus, T.e. U3 apTepuajbHON CHUCTEMBbI COCY/IOB B
BeHO3HYH0. CHWKeHue [aB/leHUs1 KPOBU I[IPOMCXOAUT TIIOCTEIIeHHO, HO He
paBHOMEepHO: Haubojiee BBLICOKO OHO B apTepusix, HAMHOTO HWXe — B
Kamnusisipax, elje HWwKe — B BeHaX. Haubosiee BbICOKOe [aBjieHUWe B HallleM
opraHu3Me — B JIETOUYHbIX apTepusix U aopTe. Haubosiee HU3KOe [aBjieHUe — B
JIETOUHBIX BeHAaX, B BePXHEU W HIWKHEM TOJIbIX BeHaX, T.K. Ha IMPOTaJIKUBaHHe
KPOBU Uepe3 CUCTeMY KaluuIsipOB 3aTpauMBaeTCsi MHOTO 3HePruu, a KpOBOTOK
WCIIBIThIBAeT TPU [BMKEHWU CONPOTHB/IeHUE, 3aBUCALLlee OT BA3SKOCTU KPOBU U
avaMmeTpa cocypa. AprepuanbHoe faBienue (A]l) siBasieTcss OHUM M3 OCHOBHBIX
TroKa3aresieii COCTOSIHUSI CUCTeMbl KpOBOOOpallieHUsl uesioBeka.

ApmepuasibHoe 0ae/neHue — 3TO JaBjieHVe KPOBU B KPYITHBIX apTepUsiX
yesioBeka. Pa3nnyuaroT /iBa rokasaresis apTepruasbHOr0 JaBIeHUs:

Cucmoauueckoe (MakCcMMajibHOe, BepXHee) apTepuaibHOe JaBjieHhe —
9TO YPOBEeHb [IaB/IeHHUs KPOBU B MOMEHT MaKCUMa/IbHOT'O COKpalLLleHUs cepALia.

Juacmonuueckoe (MUHUMaNIbHOe, HVDKHEe) apTepuasbHOe [aBjieHue —
9TO YPOBEHb /laB/ieHHs KPOBM B MOMEHT MaKCUMaJIbHOTO pacc/iabiieHus cep/tia.

ApTepuanbHOe [laBjieHue U3MepsieTcsl B MWITUMEeTPax PTYTHOro CTosi0a,

COKpAILLIeHHO MM. PT. CT. 3HaUeHUe BeJIMUMHbI apTepuasbHOro aasyieHus 120/80
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O3HauaeT, UYTO BeJIMUMHA CUCTOJIMYECKOro JamjieHust paBHa 120 mMm/pt. CT., a
BeJ/IMUMHA JUaCTOJIMYECKOr0 apTepuaabHOro JaBjieHrs paBHa 80 MM/pT. CT.
IloBbIllIeHVe [aBjieHHs Ha Kaxzable 10 MM/pPT. CT. yBeJIMUMBAeT PUCK pPa3BUTHSA
Cep/IeUHO-COCYAUCTRIX 3aboneBanuii Ha 30%. Y Jofled C TIOBBIIIEHHBIM
JlaBjieHreM B 7 pa3 yaille pa3BUBalOTCSl HapyIlleHUs MO3TrOBOT0 KpOBOOOpaIiieHusI
(MHCY/IBTHI), B 4 pa3a vallle — uilleMuyeckast 6o/e3Hb cep/lia, B 2 pa3a uaiije —
ropakeHrWe COoCyAoB HOr. VIMEHHO C W3MepeHMs apTepUaibHOTO [aBJIE€HUS
HeoOX0MMO HAuWHAThb TIOMCK TIPUYMHBI TaKUX YaCTbIX  TIPOSIBJIEHUM
nuckomdopTa, Kak TojioBHas 00/b, €/1aboCTb, T'OJIOBOKPY)KeHHe. Bo MHOrmx
CydyasX 3a /JaB/ieHHeM HeoOXO0[UM TIOCTOSIHHBIM KOHTPOJIb, W W3MepeHUsI
crenyeT NPOBOJUTH MO HECKOJIBKY pa3 B [IEHb.

- I'mmoroHust — 5TO CHWXKeHWe apTepuasbHOro aasjieHus Ha 20% ot
VCXOAHBIX 3HAUeHUM WU HwkKe 60 MM/PT. CT. CpefJHEro apTepuajbHOrO
JlaBJIEHUS.

- I'mnepToHUA — 5TO CTOMKOE TMOBLIIEHNE apTEPUA/ILHOTO /1aB/ieHUs (BBbILLIE
90 mMm/pTyTHOTO cTON0a cpegHero A/l).

OneHkKa ypoOBHA apTepHa/IbHOIO JaB/IeHUs

ApTepuanbHOe [aBjieHUe — OJWH HW3 BaXKHEUIIMX II0Ka3aTeseu
(GyHKIIMOHUPOBAHUs OpraHu3Ma, II03TOMY KaXK/OMy uesioBeKy HeobX0oAumo
3HaTh ero BejMuMHy. YeM BbIllle yPOBEeHb apTepUa/IbHOTO JaBJIeHUSs, TEM BbILLIEe
DUCK pa3BUTHSl TaKWX OMNacHbBIX 3a0o/ieBaHUM, Kak WilleMuyeckass 0oJie3Hb
cep/ilia, UHCY/bT, UH(PaPKT, MoueyHasi He[JoOCTaTOUHOCTb.

Ons  OLeHKM  ypOBHS  apTepUasbHOrO0  [aBJIeHUS  MCIIOJIb3yeTCs
Knaccudukauuss BcemyupHOM opraHM3aiiiy 3/]paBooXpaHeHus], TIpuHsTas B 1999
roay.

TepMUHBI  «MSTKas», «IIOTPAHUYHAS»,  «TsDKejas», «yMepeHHas»,
NpUBEJIeHHble B KjJacCU(UKALUM,  XapaKTepu3yroT  TOJbKO  YPOBEHb

dPTePHa/ILHOI'O JdBJ/IEHU, d HE CTEIeHb TAXKeCTU 3a00/1eBaHUs OOILHOTO.
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Kateropus A/l Cucronmueckoe A/l Huacromvueckoe A/l
(MM/pT.CT.) (MM/pT.CT.)

OntumasnbsHoe Menee 120 Menee 80

HopwmasnibHoe Menee 130 Menee 85

[loBbIlLIeHHOE 130-139 85-89

HOpMaJIbHOe

I'mnepToHus 140—159 90-99

1 crenieHb (Msirkas)

2 creneHb (yMepeHHast) 160-179 100-109

3 creneHb (TsbKenas) bosiee 180 bosee 110

ITorpanuyHast 140-149 Menee 90

N3MeHeHUe apTepUa/IbHOIO JaBJ/IeHHs C BO3PacToM

Y nerell KpOBSIHOe JjaB/ieHMe 3HAUWTE/bHO HWXKe, YeM Y B3pOC/biX. Yem
MeHbIlle peOeHOK, TeM y Hero 0Oosiee 3/aCTUUHbIE CTEHKU COCY/IOB, IIMpe UX
npocBeT, Oosbllle KanwsuisipHasi CeThb, a, CJ/ie[loBaTe/IbHO, W HIDKe JaBJeHUe
KpoBu. C BO3pacToM [iaB/ieHHe (Kak CHUCTOIMYeCcKoe, TaK U AUacTOJIUYecKoe)
yBeJIMUMBAETCS.

JTOBO/IBHO CyILLIeCTBEHHO apTepyasibHOe [jaBjieHre pPacTeT Ha IepBOM IOAy
*u3Hu pebenka. lo 5 sieT apTepuasbHOe AaBjieHHWE y Ma/lbuUMKOB U JIeBOUEK
IOYTh oAuHakKoBoe. OT 5 70 9 J1leT OHO HECKOJIbKO BbIle Yy MajbUhKOB.
HocturnyB BesimuuH 110 - 120 / 60 — 70 MM/pT. CT., apTepuanbHOe [aBjieHUe
II0TOM [JIUTE/IbHO TOAJepKUBaeTCss Ha 3TOM ypoBHe. K CTapocTu ypoBeHb
MaKCHMa/lbHOTO [laB/ieHUsl pacTeT Yy JKeHIIWH Oosibllle, YeM y MY)KUUH.
IlynecoBoe naBnenue Bo3pacrtaer. I[locne 80 neT aprepuasibHOe [OaBjieHHe Yy
MY>KUWH CTabUIM3NUPYeTCs, a Y YKeHIIWH Jja)ke HEMHOTO CHU)KAeTCsl.

Bo3pacTHbie Be/THYUHBI CHCTOIMUECKOr0 U JUACTO/THYECKOro /JaB/IeHUsA
(B MM/pT. CT)

Bo3spacrt (/1eT) Cucro/inuecKoe faBjieHHue JuvacTroniuueckoe AaB/IeHHUe
5 83 50
7 88 55
8 90 60
9 91 60
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10 93 62
11 98 62
12 103 62
13 107 61
14 109 62
15 110 70
16 113 70
18 115 70
19-20 117 70
20-45 122 73
45-50 124 76
50-55 127 76
55-60 129 76
60-75 135 77

METO/:[LI H3MEPEHUA aPTEPUA/ITBHOI'0 AdB/I€HUA

s v3MepeHUs1 apTepUaibHOIO [|aB/I€HWS] B HACTOsLLee BpPeMs LIUPOKO
VICTIOJIb3YIOTCA 2 MeTO/a:

1.Metop KopoTKoBa

OToT MeToA, pa3paboraHHbi pycckum xupyprom H.C. KopoTKoBbIM B
1905 ropay, mpegycMaTpuBaeT [Jisl U3MEPEHUs] apTeprUa/ibHOTO [jaB/IeHHs] OUeHb
TIPOCTOM TIPUOOpP, COCTOSAIUNA W3 MeXaHWUUeCKOro MaHOMeTpa, MaHXXeThl C
rpymeit u ¢oHeHAOCKona. MeTo/; OCHOBaH Ha TIOJIHOM IepeXkaTUH MaHKeToM
TJIeUeBOM apTepyUd U BBICAYILIMBAHWU TOHOB, BO3HHUKAKIIWX TIPA MeJIEHHOM
BbIITYCKAHUHW BO3/lyXa U3 MaHXeThl.

IIpeumywiecmea memooa:

MpU3HaH  O(UIMAJbHBIM  3TajlOHOM  HEUHBA3MBHOIO  W3MepeHUs
apTepuajbHOIO [laBleHus1 [J/s1 AUarHOCTUYeCKUX 1iefled W TIpU TIpOBEpKe
aBTOMAaTUYeCKUX U3MepHUTeIel apTeprUaibHOrO NaB/IeHNS;

BBICOKAsl yCTOMUMBOCTD K JBWKEHUSIM PYKU.

Hedocmamku memooa:
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3aBUCUT OT WHAWBUYalbHbIX OCOOEHHOCTel uYesioBeKa, MPOU3BOJSILEro
M3MepeHHe (Xopolllee 3peHue, CIyX, KOOpAUHALUS CUCTEMbI «DYKU—3peHrue—
CITyX»);

YyBCTBUTEJ/IEH K IIIyMaM B TIOMeIleHWH, TOYHOCTU PaCMO/I0KeHUsT T0JIOBKU
(hoHeHI0CKOTIa OTHOCHTEe/TLHO apTepuHy;

TpebyeT HeNocCpe/ICTBEHHOT'O KOHTaKTa MaHXeTbl UM  MeMOpaHbI
(dhoHeHJ0CKOMa C KOXKel MaljueHTa;

TpebyeT crielraJbHOT0 00yUeHHs

Ocum/uioMeTpuYecKu MeTo/

OTO0 MeTo/l, P KOTOPOM HCIIO/Ib3YIOTCS 3/7eKTPOHHBbIe TIpubOopbl. OH
OCHOBAaH Ha peructpaiuud npubopoM TMy/bCcaluii JaBAeHUs BO3AyXa,
BO3HMKAIOIIUX B MaH)XeTe TIPU MPOXO0’K/JeHU KPOBU uepe3 CIaBJeHHbIA y4aCTOK
apTepuH.

IIpeumywecmsa:

He  3aBUCUT OT  WHJWBUJya/lbHbIX  0COOEHHOCTeM  uesloBeKa,
TIPOU3BOZSAIIETO M3MepeHHe YCTOHUMBOCTh K IITYMOBBIM Harpy3Kaw;

TI03BOJIsSIeT MIPOM3BOUTL OIpe/ieJieHre apTepuasbHOrO  /laBjieHUsl TIpU
BLID&)KEHHOM «ayCKYyJ/IbTaTUBHOM TIpOBajie», «bOeCKOHeUHOM TOHe», CraabbIx
ToHaX KopoTKoOBa;

T03BOJISIET TTPOU3BO/INTL U3MepeHHs 6e3 MoTepy TOUHOCTH Uepe3 TOHKYIO
TKaHb OJ|@Xbl

He TpebyeTcs crieljpaabHOT0 00yueHUs.

Hedocmamok:

TIPU U3MEePEeHNH PyKa JJ0JKHA ObITh HeIoBIKHA.

[nsi wv3MepeHUs1 apTepUaIbHOTO [JaBJeHUs] B  HACToOsljee BpeMmsi

TIPUMEHSIIOTCSI MeXaHWuYeCKrue M 37eKTPOHHble U3MepuTenu. MexaHuueckue

Hn3MepuTe/IM, OCHOBAHHbIE Hd MCII0/Ib30BAHMKW METO[d KOPOTKOBa, B OCHOBHOM
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TIPUMEHSIIOTCSI B TIpo)eCCMOHANbHOW MeAWlIMHe, TaK Kak 0e3 crieljuasabHOTO
oOyueHHst OMYyCKAIOTCS TIOTPELTHOCTU B TTOKa3aTeJisix.

Hns JlOMaIlHero VICTI0/Ib30BaHus Haubosee MOAXOAAT
MojlyaBTOMaTUUeCKre U aBTOMaTU4YecKWe 37eKTPOHHble Tmipubopbl. Mx
rpuMeHeHWe He TpeOyeT HMKAKoro IpeJBapyuTe/lbHOTO OOydYeHMs M, TIpH
cob/ito/IeHU TIPOCTBIX MeTOAWUEeCKUX PpeKOMeHJAllWk, I103BOJIsIeT TO/yUUTh
TOUHbIEe JJaHHbIe apTepUabHOTO /IaBeHUs yTeM Ha)KaTUsi OJJHOM KHOITKU.

IIpubopskl, HCNO/Ib3yeMble /IS H3MEePeHHs apTePHa/ILHOTO0 JJaB/IeHUsA

Puc. 20 Mexanuueckuii TOHOMeTP
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ApTepua

\\ ApTepuansHoe
' nagnenue

Puc.21 Cxema usMepeHus: apTepUabHOIO [JaB/eHus C IIOMOLLBLI0 TOHOMeTpa.

OO01Me peKOMeHJalMU 110 U3MePeHUI0 apTePHa/ILHOr0 AaB/IeHUsA

YpoBeHb apTepHaJbHOrO [laBleHUsI He SIBJIIeTCSI TOCTOSTHHOW BeJIMUMHOU
— OH HenpepbIBHO KojebseTcsi B 3aBUCUMOCTH OT BO3/IeHiCTBUS pa3/TUUHbIX
daktopoB. KonebaHusi apTepuasbHOTO JAaBieHUs Yy OOJIbHBIX apTepyUaabHOU
T'MIepTOHNEN 3HAaUMTe/IbHO BhIIIIe, UeM Y JIUIL], He UMEOIIMX 3TOr0 3ab0/1eBaHMS.
OgHMM W3 OCHOBHBIX (PaKTODOB, BJ/IMSIOLIUX Ha YPOBEHb apTepuabHOIO
[laBJIeHUs, SIBJISIETCS COCTOsIHUE yesioBeKa. V3MepeHne apTepraabHOrO JaB/IeHUs
MOXXET TIPOBOJIUTbCS KaK B COCTOSIHUM TIOKOSl, TaK M BO BpeMsl [€NCTBUS
bU3MUeCKUX, YMCTBEHHBIX, YUeOHBIX W/IH TICUX0-3MOLIMOHAMBHBIX Harpy3o0K, a

TaK)XKe B MHTE€PBa/1dX MeXXy Pd3/IMYHBIMU BU/1aMH dKTUBHOCTMU.

100


http://school.xvatit.com/index.php?title=%D0%A4%D0%B0%D0%B9%D0%BB:Bior8_23_2.gif

ApTepuanbHOe JlaB/IeHHe Yallle BCero U3MepsieTCsl B IOJIOKEHHUH CH/IsI, HO B
HEKOTOPBIX C/Ty4astX BO3HUKAeT HEeOOXOAWMOCTh €ro M3MepPeHHsI B ITOJIOKEeHUH
Jieyka Wi CTOsl.

s BBIMONHEHUSI UW3MepeHWd B COCTOSHUM TIOKOSI HeoO0XOAUMO
obecrieunTh KOMGOPTHBIE YyCJIOBUS [ 00CTeyeMOro U  BBITOJHUTH
ciefytoliue TpeboBaHuSs:

. 3a 30 MUHYT mnepesi u3MepeHHeM HeOOXOUMO MCK/IIOUWThL MpUEM
MUINY, KypeHue, (U3NYeCKOoe W YMCTBEHHOe HarlpsbkeHHe W BO3ZelCTBUe
XOJIOJIOBBIX Y TEIJIOBBIX Harpy30K;

. riepe]; ©3MepeHreM ZiaByieHus He0OX0JUMO CTIOKOWHO TOCUZETh WK
MoJieXKaTh (B 3aBUCHMMOCTH OT BBIODAHHOTO TIOJIOXKEHHWS Teja, MPU KOTOPOM
OyzeT Mpon3BOAUTHCS M3MepeHre) U pacciabuThCs;

. VU3MepeHWe HauvHaeTcs 4Yepe3 5 MHMHYT T[IOCjie OTAbIXa B
BbIlLIeyKa3aHHOM T10JI0’KeHUH;

. TIpYU M3MEPEeHUU JIaB/IEHUS B MOJIOKEHUHU CH/ISI CTTUHA JIOJDKHA UMETh
Oropy, T. K. J/ro0ble (OpMBbI H30METPUYECKUX YITPA’KHEHWM BBI3bIBAIOT

HeMea/IEHHOE ITIOBbIIIIeHKWE apTepHUa/IbHOI'O JdBJ/IEHHA.

. CpefHsisi TOUKA TUleya ZI0/DKHA HaXOJUThCS Ha ypOBHe cepgija (4-e
Mekpebepbe);
. B ITOJIOXKEHUH JIE)Ka pyKa /I0/DKHA PACIo/araTthbCs BIOJb Tela U ObITh

C/ierKa MOAHSTON /10 YPOBHS, COOTBETCTBYIOIIETO cepefiiHe TPy (T10/ IJievo u

JIOKOTb MO>KHO TIO/I/IOYKHUTh HeOO/bIIYIO TIOYIIIeUKY);

. BO BpeMsi H3MepeHMs Heb3sl pa3roBapuBaTh U [le/laTb pe3Kue
JBYDKEHUSI;
. ecii  TIDOBOJIUTCSI Cepusi U3MepeHUW, pPeKOMEeHJYyeTCsi MeHSITh

MmepBOHa4Ya/IbHOE IMOJIOKeHUe.

. VHTepBan Mex[y W3MepeHUsIMU [IOJDKEH COCTaB/siTh He MeHee 15
CeKyH/,.
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ITopsidok pabombli
1. O3HaKOMBTECH C YCTPOUCTBOM TOHOMETPA
2. OcBouiTe MeTOAMKY OMpefie/ieHUusI apTepUaJbHOr0 [aB/IeHUs C TOMOLIbIO
MeToa KopoTkoBa
a) YcazuTe UCIILITYeMOro 00KOM K CTO/TY U TIOJIO’KWTE Ha CTOJI ero JIeBYH0 PYKY,
oOHa)keHHYIO 710 Tieua. CpeZiHsisi TOUKA IJleya /I0/’KHA HaXOJUThCSl HAa yPOBHE
cep/iia (4-e mexxpebepne).
6) HanmoskrTe MaHXeTy TOHOMeTpPa Ha BEPXHIOIO TPeTh Iyieya UCTILITYeMOro Tak,
9TOOBI ee HIDKHUM Kpakl ObLT Ha 2-3CM BbIILIe JIOKTEBOTO cruba
B) Harrymatite nmynbcariiyio rjieueBoit aprepuu B 06/1aCTy JIOKTEBOTO Cruba.
r) [Ipunoxute MmembpaHy (OHEH/JOCKOTA K TOUKe My/IbCaljui apTepPuH, a Jpyrou
PYKOU HarHeTauTe BO3JyX B MaH>XeTy MpuMepHo A0 140Mm/pT.CT.
) MeaneHHo BbIMycKaWTe BO3J4YyX W3 MaHXeTbl U OJHOBPEMEHHO
MIPOC/IyIIIUBaKTe 3BYKU yepe3 (POHEH0CKOM
e) 3aperucTpupyWre Mo MaHOMeTPY MOMEHT IMOsIBJIeHUs] TepBOro 3ByKa Kak
CUCTO/IMYECKOe [iaB/IeHWe W MOMEHT MCYe3HOBEeHHs II0C/Ae[Hero 3ByKa Kak

ANaCTO/IN4YeCKoe AdBJ/lIeHue.
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Puc. 22 VIsmepeHue apTepuaibHOro AasjieHus metosoM KopoTtkosa

ITpomokoa ucciedogaHuti

1. 3anummre B NOPOTOKOJ 3KCIIepUMEHTa [I0Ka3aHUsi MaHOMeTpa,
COOTBeTCTBYIOLL[ie  CUCTOJIMYECKOMY U  [IUACTOJIMUeCKOMY  [IaBJIeHUIO,
ornpejesneHHomy 1o Metony KopoTtkosa.

2.Bblunc/ivre BeJIMUUHY MyJ/JIbCOBOIO JaB/leHus.

o =Cca-an

rae [I/1 — nmynbcoBoe faBiieHue,

CI — cucTonmueckoe faBiieHue,

Ol — nuacTtosmueckoe JaBjieHUe

Tab6smiia Ne 8.

Cucrosimyeckoe fapneHre | Jlmactonmnueckoe /aBjieHUe [Ty/1bCcOBOE flaB/IeHHE

3.ConocTaBbTe MOJyYyeHHbIe Pe3y/IbTaTbl C BO3PACTHOW HOPMOM.
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OnpepesnieHne yJapHOro 4 MUHYTHOT0 00beMa KpoBH (1o metoay Ctappa)

Yoapubliii (cucmoauueckoii) 06vem Kpoeu (YOK) - 310 00meM KpOBH,
KOTOPBIM BbIOpAChIBAaeTCSl CepAIieM 3a OAHO COKpailleHue. MUHYTHBIA 00BEM -
3T0 00bEM KPOBU, KOTOPbI BbIOpPAaChIBaeTCs cep/iLieM 3a MUHYTY paboThI cep/Lia.

Munymubiti 069ém kpoeu (MOK) 3aBucut oT o0iiero obOMeHa u
orpe/iesisieTCsi MOTPeOHOCTHIO pa3/InUHbIX OPraHOB M CUCTEM B KUCJIOPO/E.

[Ipu du3nMueckoil Harpyske y TpeHuMpoBaHHbIX jtojgeri MOK HapacTaeT B
OCHOBHOM 3a CUeT yBeJIMUeHHUsI CUCTO/IMUeCKOT0 BbIOpOCca 1 B MeHblllel CTereHu
- 3a CYéT yualleHus cep/iebreHuil. ¥ HeTPeHUPOBAHHBIX - 3a CUET TTOBBIIIIEHHOM
YCC.

N3menenne YOK 1 MOK c Bo3pacTom

C Bo3pactoMm 3HaueHust YOK u MOK yBenuuuBaroTcs. YBenuuenne MOK
TIPOMCXOJUT 3a CYET BO3pacTaHUs KakK yJapHOro o0ObemMa, TaK W YaCTOThI
CepAeYHbIX COKpAIlleHUH.

[lpy oueHKe (QYHKUMOHAIBHOTO COCTOSIHMSI CepAe4YHO-COCYIUCTON
CHUCTeMbI HeOOXOMMO MMeTh B BH[Y, UTO Y JleTel OIHOTO BO3pacTa U ypPOBHS
GbU3MUeCcKoro pa3BUTUS MOXKeT ObITh pa3Has BeJWUYMHA TeMOAMHAMHueCKHX
ToKasaresiedi, 00yC/IOB/eHHass WHAWBU/ya/JIbHBIMH DPa3/MuUdsMUA B TeMrlax
TMI0JIOBOT'O CO3PEBaHMUS.

CpeaHMe MoKa3aTe/u yIapHOro M MUHYTHOTO 00beMOB KPOBU y fieTeid 7 - 15 jieT

Bospact eBOUKM MasbuuKu
(y1et) YOK (mn) MOK (/1/MuH) YOK (M) MOK (n/mun)
7 32 2.9 32 2.8
8 34 2.9 38 2.8
9 36 3 38 2.9
10 38 3.2 39 3.1
11 44 3.4 50 3.8
12 47 3.8 53 4.0
13 47 3.7 56 4.2
14 57 3.8 64 4.3
15 59 3.9 64 4.5
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OnpepeneHye yAapHOTro U MUHYTHOT'0 00beMa KPOBH pacuyeTHBIM MeTO/0M
Crappa

B CBA3M C HEBO3MOXXHOCTBHIO IIIMPOKO WCIIO/b30BaTh JlabopaTOpHbIe
Metozbl orpesenennss YOK um MOK Opiia BeiBeseHa dopmysna Crappa s
KOCBEHHOI'0 OripeJie/ieHHsi 3THUX T[l0Ka3aTe/led C MCI0/Jb30BaHUEM BeJIUUUH
apTepuabHOIO [lJaB/IeHUs1 ¥ YaCTOThI Cep/leUHbIX COKpall[eHUM.

3Hasg BequunHy cucrtoanueckoro (CI), mmactonuueckoro (A1) wu
nyabcoBoro (I1/1) maBneHWsi KpoBM, 4acTOTy cepzeuHbix cokpaiieHuu (HCC)
MOJKHO PacCUMTaTh BEJIMUMHY yAApHOT0 U MUHYTHOrO 06bemoB kpoBu (YOK u
MOK).

st B3pocsioro uenoBeka popmysia CTapa UMeeT C/ieyroLui BU;

YOK = {(101 + 0,5*I111) - (0,6*4D)} - 0,6*A,
rae YOK - cucrommuueckuii ooneM ;
I1][] - myseCcoBOe faB/ieHue;
Ol - nracTo/simyeckoe JaBjieHue,;
A - BO3pacT ucneiTyemMoro (B roziax).
MuHYTHBIM 00beM KPOBU PAaCCUNTBLIBAETCS 10 hopMyie:
MOK = CO x 4YCC,

rae UCC - yacToTa cepZieuHbIX COKpallleHUM (Iy/bC MOACUYUTHIBAeTCS 3a
MUHYTY)

[ns  ompeaeneHuss cepjieyHoro BbiOpoca y  feTeld  MPUMEHSIOT
MoauduLKMpoBaHHyt0 (popmyiny Crappa:

YOK = {(40 + 0,5*I1[T) - (0,6*/T)} + 3,2*A
Ifeab pabombi:PaccunTaTh CUCTOMMUYECKUH W MUHYTHBIH 00BbeM KpOBH,
rcrosb3ys dopmyny Ctappa .
Oo6opyodoeaHue: ToHOMETP, (POHEHIOCKOII, CITUPT, BaTa, KaIbKYISITOP
ITopsidook pabombi

1. I3meprTe ypoBeHb apTepyasbHOr0 JaBaeHus o merony Koporkosa
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2.Ilopcunraite My/1bCOBOE aBjieHUE

3.IlogcurTaiite yacToTy cepjieuHbix cokpaiieHud (UCC) mo mynbcy (3a 1
MUHYTY)

4.Beluncivre yapHbii 06beM KPOBH, UCITONB3Yys ¢popmysty Crappa.
5.BbrurciuTe MUHYTHBIN 00beM KpOBH, UCO/b3ysi moka3aTeau ¥ OK u UCC.
6.3anuiunTe NoyueHHble pe3yibTaThl B Tabuily Ne 9 mpoToKo/a sKcrepyMeHTa

ITpomokos uccsnedogaHuti

1. 3anuimmre TO/lydeHHbIe pe3yabTaThl B Tabuiry Ne 9.
Tabsmriia Ne 9.

CA i I1]1 ycc YOK MOK

2. ConocTaBbTe MOJyYeHHbIe pe3yIbTaThl C BO3PACTHOM HOPMOM.

Bonpocbi:
1. Yto Takoe apTepurasibHbIM My/IbC U KAKOB MEXaHW3M ero BOSHUKHOBEHUS?
2. YKa3aTb OCHOBHbIE TOUKH TI0/ICUeTa My/ibca Ha Cxeme KpoBooOpallieHus ?
3.]laThb XapakTepUCTUKY OCHOBHBIM CBOMCTBaM ITy/ibCa: YaCTOTAa, PUTMUYHOCTD,
Haro/IHeHue, HaripsikeHue?
4. Y10 Takoe apTepuasibHOe JjaB/ieHre U KaKOB MeXaHU3M ero BOSHUKHOBEHUs ?
5. Kakue TNpuurHbI BbI3bIBAIOT TOSB/I€HUE U WCUe3HOBEHUEe 3BYKOB B apTepuu
TIpY CAaB/IMBaHUU ee MaHXeTom?
6. Ha3BaTb (akTopbl BHeIIHel cpefibl, CMOCOOHbIe OKa3biBaTh BJIMSHHWE Ha
yPOBeHb apTeprabHOTO JaBIeHUs?
7. KakoB ypoBeHb apTepUaibHOIO [JaB/IeHUs Y JAeTel U MO4POCTKOB?
8. ITouemy c Bo3pactoM YOK 1 MOK yBenmmuusatrorcs, a HCC cHWkaeTcs?
9. Kak BmusieT ¢usnueckass Harpy3ka Ha mokaszarenu YOK, MOK u YCC vy
TPEHUPOBAHHBIX U HETPEHUPOBAHHBIX JIFOZEN U TTOYemMy?
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3ausaTue 8.
Bo3pacTHbie 0C00eHHOCTH CepAeYHO-COCYAUCTON cucTeMbl. OeHKa
(pyHKIIMOHA/IBHBIX pe3epBOB CepP/eYHO0-COCY/JMCTOU CHCTEeMbI

Ceppaiie o6pa3yeTcs U3 K/IeTOK Me3eHXHUMbI, OHO 3aK/1a/[bIBaeTCs B IIeHHON
o0sacTy B KOHLIe BTOPOM HeZiesu pa3BUTHUS IMOPHUOHA, AJIMHA KOTOPOTO OKOJIO
1,5mMM. CHauasia MOSIB/ISIIOTCS [iBe TPOJOIBHO HarpaB/IeHHbIE SHZAOTeHa/IbHbIe
TpyOKu. OHU TIpUO/IKAIOTCSA APYT K IPYTy, a 3aTeM C/IMBAIOTCS, U o0pa3yeTcs
oflHa cepjileyHass TpyOkKa, KOTOpasi MHTEHCHBHO pacTeT C TpeTbell Hejenu
pa3BuTHs SMOpuoHa. M3 BHyTpeHHell 000/0uKM 3TOM TpyOKu oOpa3yercs
SH/I0Kap/, a U3 Hapy>KHOTO CJ105 M03/jHee pa3BUBaeTcs epukap. Takoi 3auaTok
cep/ilia y»Ke COKpaIlljaeTcsi ¥ IIpoTaJK1BaeT KpoBb. [lepBuuHasi cepieuHast TpyoOka
pacTeT oueHb OBICTPO W HepaBHOMEpPHO, T03TOMY OHa u3rubaeTrcsa. B Hel
oOpa3yroTcs Tipeficep/ive 1 XKelyouek, pa3rpaHuUeHHbIe KarlaHaMu. B TeueHue
IIIecToll Hejle/d pa3BUTHS IUI0/la TIpejcepAve TIpUoOpeTaeT OKOHUATEIbHYIO
dbopMy U paszensieTcs MPOAOJbHOU Meperopo/iKor Ha npaBoe u JjieBoe. K sTomy
Tepyuojly cepzlie TiepeMelraeTcs 13 IIeiHoM 00/1acTy B IPYAHYIO T0J0CTh. [1pu
3TOM TIPOMCXOJIUT TIOBOPOT CepAlia: >KenyJoueK, pacrio/iaraBIIUiCS Criepeiu,
repeMelljaeTcss KHWM3Y BJeBO, a TpeAcepAusi, HaxOJWBIIWeCs  C3ajHu,
yCTaHaB/IMBAIOTCS BBepxy cIpaBa. K KOHIly BTOpOro Mecsila »KenyJodyeK
pa3ziesisieTCss Ha TpaBbli W JIeBbIA TIPOJOJILHOM TIEPeropo/IKOl, W Cepjlie
CTAaHOBUTCSI ueThbIpexKaMepHbIM. Wayiliasi U3 >kKeay/ouka apTepusi MpOAOJIbHO
pa3ziesisieTcs Ha /iBa COCy/[ia: JIeTOUHYIO apTepUl0 U aopTy. 3aTeM MPOUCXOAUT
JanbHelIiee mpeobpa3oBaHue COCYOB. Y TJ10/ia JierOYHasi apTepusi COeJUHeHa C
aopTOM COCYZIOM, KOTODPBIM Ha3biBaeTcsi OOTa//IOBbIM TIPOTOKOM. B TeueHue
MEPBBIX  MeCSIIeB  BHYTPUYTPOOHOrO  pa3BUTHS  IioJja  oOpa3yercs
OKOJIocep/leuHasi CyMKa — repukap/. OTiuuuTesbHONM 0COOeHHOCTBIO CTPOEHUS
cep/ilja TUIOZia SIB/ISIETCS] HaJTMUKe OBa/TbHOT'O OTBEPCTUSI MEXK/y TMPaBbIM U JIEBHIM

ripeiCcepIusiMH.
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Cepplie y miiofia OTHOCUTeTBHO 00JIbIlIoe: B 7 MeCsi|eB OHO UMeeT [JTUHY
0Ko/I0 2,2cM U mpuHy 3cM. K fieBATH MecsilaM 5MOPUOHAILHOTO Pa3BUTHUS
[/IMHa yBe/JIWuMBaeTcs A0 3CM, a wMpuHa — A0 3,85cM. Macca cepiua mioza
TakXe OTHOCUTeNbHO Oosbias. Y 10-He[enbHOTO 3apojibillla OHAa COCTAaBJISeT
okosio 10% maccel Tesa. PasMmepnsl U mMacca cepAla IUiofa YBeIUUMBAKOTCA B
OCHOBHOM 3a CYeT MbIIIIeYHON Macchl. ¥ 3MOpuoHa Maccoi 1r macca cepiia
paBHa 10wmr, uto cocrasnsier 1/100 macchl Tesia. K MOMeHTy poskzaeHUsi Macca
cepaiia gocturaetr 20r, T.e. 3a Mepuoji BHYTPUYTPOOHOTO pa3BUTHS Cep/lie
yBesnuuBaetcs B 2000 pas. Ilocneayroiue TemIibl pasBUTUS 3HAUUTEIBLHO
MeHbI1le. CpeHss Macca cepzua B3pocnoro okosio 300r, - 3HaUuT, OT pOXKIeHUs
[0 B3POCJIOTO COCTOSIHWSI OHO YBeJIMUMBAaeTCs TOAbKO B 15 pa3. CTpoeHue u
pacrosioykeHue cep/ija y Iojia mpucrnocobsieHbl K yCI0BUSIM ero jAbixaHus. Ha
pasBUTHe cepALa U ero (QYHKUUMM Yy TIUI0Ja BMSIIOT  OTCYTCTBHE
(GYHKIIMOHUPOBaHUs JIETOYHOTO Kpyra KpoBooOpailleHusi U Masasi BeuurHa
[laBJIeHUST KDOBU.

AKT poxzaeHuss pebeHKa XapaKTepu3yeTCsl TepexoZioM ero K Apyrum
yC/IOBUSIM  CylLleCTBOBaHUA. VI3MeHeHUs, IIDOMCXOJdALLMe B  CepLevyHo-
COCYIUCTOU CHCTeMe, CBSI3aHbl, MpPEXJEe BCEro, C BK/IKOYEHHWEM JIerOYHOIO
ObixaHusi. B MoOMeHT pokJeHusi peOeHKa TMepeBsS3bIBAlOT U Tlepepe3aroT
MyTOBUHY, TI03TOMY TpeKpalliaeTcss OOMeH Ta30B, OCYILECTB/SIOLUNACA B
riateHTe. [Ipy 3TOM B KPOBM HOBOPOJKJEHHOTO YBEJMYMUBAETCSl COZlepKaHUe
YIJIEKHMCJIOTO Ta3a M YyMeHbLIaeTCsl KOJIMUeCTBO KHCJIOpoJAa. JTa KpPOBb, C
VW3MEHEHHbIM Ta30BbIM COCTaBOM, TIPUXOAUT K [bIXaTeJbHOMY LEHTPY U
BO30y)X/laeT ero — BO3HUKAeT MepBbI B3/10X, TIPU KOTOPOM pacIpaBJIstOTCS
JIeTKHe M PacCLIvMpSIFOTCA HaxOAMIUecs B HUX COCyZbl. PacimpeHHbIe COCYZbI
nerkux 006safal0T OOMBIION €MKOCTbIO M WMEIOT HH3KOe [aBjieHHue KPOBM.
[TosTOMY BCS KPOBB U3 TIPABOT0 JKeJIyZ0uUKa M0 JIETOYHOU apTepuu yCTPeMJISeTCs

B Jlerkue. boTanioB IMMPOTOK IIOCTeIIeHHO 3dapdCTaerT. B cBsi3uU € M3MEHUBIIMMCS
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[laBJIecHUeEM KpPOBU OBa/ibHOE OTBEpPCTHE B CepALe 3aKpbIBAeTCs CKJIaJKOU
9H/J0Kap/Ja, KOTopas IIOCTelleHHO TIIpyUpacTaeT, M CO3[4aeTCd CIUIOLIHAas
reperopozika Mexxay mpezcepaussMu. C 3TOro MOMeHTa pa3/ie/sitoTCsl O0/IbIIoN U
Manblii Kpyrd KpOBOOOpaIlleHusi, B IpaBOi TOJIOBUHE cCepAlla LUPKY/JIUpyeT
TOJILKO BeHO3Hasi KPOBb, a B JIEBOW — TOJIBKO apTepUasibHasl.

Cep/ille HOBOPOXX/IEHHOTO OTJ/IMUAeTCsl OT Cep/lia B3pOC/oro rno ¢opme,
OTHOCUTE/TbHOM MacCe W pacronoxeHuto. OHO WMeeT MOUTU IIaPOBUIHYIO
dbopMy, ero IIMpUHa HECKONBKO Oosbliiie A/vMHBL CTEHKU MpPaBOTO M JIeBOTO
JKeJIyJOUKOB OZJMHAKOBBI MO ToJuHe. Cep/ilie HOBOPOXJEHHOTO PacroJiOKeHO
BBICOKO M3-3a OOJIBIIION MMeueH! U M03TOMY BLICOKOTO MOI0KeHus Arnadparmbl. K
KOHLIy MepBOro rojia >XM3HU B CBS3U C OMyCKaHWeM AuadparmMbl U MepexofoM
pebeHKa K BepTHUKa/JIbHOMY TOJIOXKEHUIO cep/ille 3aHMMaeT Kocoe TosioxkeHue. K
2-3 roflaM ero BepxylllKa JAOXOAWUT A0 5-ro jeBoro pebpa. ¥ 10-meTHux meteit
rpaHULIbl CepAlla MOYTHM Takue ke, KaK y B3pOCjbIX. Macca cepaLa
HOBOPOXKZIEHHOTO B cpefiHeM paBHa 23,6r (kKomebaHusi BO3MOXXHBI oT 11,4 110
49,5r) u cocraBnsger 0,89% ot maccel Tena (y B3pOCJIOrO 3TOT MPOLIEHT
Kosebnercs ot 0,48 mo 0,52%). C Bo3pacTOoM Macca cep/illa yBeIUUMBaeTCH,
0co0eHHO Macca JIeBOro kemyzouka. K 8-mu Mecsiiam >XM3HHM Macca cep/ia
yBeJIMUuBaeTCs BABoOe, K 2-3 rojam — B 3 pasa, K 5-TU rogam — B 4 pasa, K 6-tu
rogaMm — B 11 pa3. B niepuoj ¢ 3-x 10 7-8 JjieT IpyU OTHOCUTE/IbHO MeJJIeHHOM
TeMIle pOCTa MacChbl Cepjla COBeplIaeTCsd ero OKOHYaTe/bHasg TKaHeBas
nuddepeHIIMpOBKa, oborailleHWe COeIMHUTeTHLHOW TKaHbIO, JajibHeliIiee
yTOJILEHe MbIIIeUHbIX BOJIOKOH. B Bo3pacte crapiie 10 jieT TNpoOUCXOOUT
VHTEHCUBHBIM POCT BCEX 3JIEMEHTOB C 3aMeTHbIM YBeJMUEHHEM KOUYeCTBa
COeJMHUTEe/TbHOU TKaHH, MOSIB/ISIIOTCS BKparuieHus >kupa. OT 7-mu o 12-Ty net
POCT cep/Lia 3aMe/JIsieTCd U HeCKOJIbKO OTCTaeT OT pocTa Tesna. B 14-15 jier — B
Tepyo/, TOJI0BOTO CO3pEBaHHs — CHOBA HACTYMaeT YCUJIEHHBbIM POCT cepAla.

Macca cep/iia HeCKO/IbKO Oo/bIlle y MalbUMKOB, YeM y AeBoudek. Ilocie 11 mer
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cep/ilie JeBoueK yBeIMuuMBaeTcsi ObicTpee, U B 13-14 €T OHO CTAaHOBUTCS
Oosblile, yeM y MajqbuvKoOB. Ilocsie 3TOro Bo3pacTta Macca Cep/lla Ma/JbuMKOB
BHOBb HapacTaeT 0oJjiee MIHTeHCHBHO, M K 16-TH roiaM cep/iiie CHOBa CTaHOBUTCS
TsDKeJlee, UeM y JleBOYeK.

Haubonee ycuneHHO pacTeT JjeBasi ToJioBMHA cepaua. CTUMy/STOpOM
pOCTa JIeBOT'0 JKeJlyZi0uKa SIBJISIFOTCS BO3pacTarolliee COCYIUCTOe COTIPOTHBIIEHHE,
apTepuasibHOe [laBjieHue W (pusnueckrue Harpy3ku. [locie poxkzaeHusi peGeHKa
BC/Ie/ICTBHe OOMbIIIe Harpy3KH Ha JIEBBIM >KeTyJoueK MBIIIeUHbIH C/I0M pacTeT
ObICTpee M K KOHIy BTOPOTO TOZla >KW3HHW BZBOE IPEBOCXOAMT BEC MPaBOIo
JKeJlyJ0uKa.

Y perel rpyJHOrO BO3pacTa apTepuabHOe [jaBlieHue HU3KOe, B CpeJHeM
76/40 MM/pT.CT., UTO OOBSICHSIETCS OTHOCHUTEIHHO OOJILIIION IIMPUHON COCYZIOB.
B cBA3M C pasBATHEM [JIaJKOMBIIIEYHbIX 3JIEeMEHTOB CTE€HKU COCY[OB,
yBeJIMUeHHeM UX [JIUHbI, U, KaK C/Ie/ICTBUE, - YBeJIMYEeHWEeM COTPOTHUBIIEHUS TOKY
KPOBH, apTepuajibHOe [aBjieHWe C BO3pacToM yBenuuuBaetcs. [Ipoucxomut
yBeJIMYEHHE TPEUMYIeCTBEHHO CUCTOMYECKOr0 apTepPUaJibHOrO JaBJ/IeHUs,
[IMaCTO/IMYeCcKoe JiaBjieHre UMeeT TOJIbKO TeHJEHLIUIO K TTOBbILLIeHUHO.

PocT faByieHuUs IPOUCXOIUT O0Jiee MHTEHCUBHO B TiepBbie 2-3 TOZia KU3HH,
B IperybepraTHOM U my0OepTaTHOM Tiepuojiax. I[loBbIllieHWe [aBleHUsT C
BO3paCcTOM UJET NapalyieJlbHO CKOPOCTH PacrpoCTpaHeHHus My/IbCOBOM BOJIHBI T10
COCy/ZlaM MBIIIEYHOT0 THUIIA, YTO CBSI3aHO C MOBBILIEHMEM TOHYCa 3THUX COCY[IOB.
B HekoTOphie Tiepuo/ibl OHTOTeHe3a, 0COOEHHO B TIepUOJ, TI0JIOBOTO CO3peBaHHus,
POCT Ccep/Lia ornepexkaeT poCT KpPOBEHOCHBIX COCYZ0B. Macca Tesia B 3TOT IIepUOJ]
3HAUMTE/IbHO YBEJIMUMBAETCS, COCY/IbI He YCIIeBalOT MPUHOPOBUTHCS K OBICTPOMY
TeMITy MW3MEHEHUs] OIOPHO-JABUraTe/bHOr0 anmapara, W TPOUCXOJUT MX
HaTspKeHue. OTO TIPUBOJUT K CY)KEHHWI0 NPOCBeTAa M HAlPSUKeHUI0 CTEeHOK
cocynoB. HarHerartesibHasi cuja cep/lia BCTpeuyaeT CONPOTHMBIIEHHE CO CTOPOHBI

OTHOCHUTE/IbHO Y3KHMX KPOBEHOCHBIX COCYyAOB, UTO OTPa’>Kd€TCA Ha Be/IWYMHE
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KPOBSIHOTO JiaBjieHWs. Takoe sIBJieHWe HOCWT, KakK [paBU/I0, BPEMEHHbIU
XapakTep ¥ HasblBaeTCsl IOHOLIEeCKOM THUIepToHWer. BpICOKoe [aBieHue
JeNCTBYeT Ha pelenTOphbl COCY/IOB, UTO SIBJ/ISAeTCS 0COOEHHO UYyBCTBUTETHHBIM
ISl COCY[IOB TOJIOBHOTO Mo3ra. HOHoIleckasi TumepToHusi TpebyeT
OCTOPOYKHOCTH TIPH JO3UPOBAHUM (DU3NUECKOM Harpy3KHU.

[Toka3aTe/nu apTepuasbHOTO JlaBleHUsI TECHO KOPPEIUPYIOT C (PHU3UYeCKUM
pa3BuTHeM geTeld. BenuuwHa apTepuasbHOrO [aB/IeHUST y JeTed OJHOro
BO3pacTa 3HAuMTe/NbHO Kosiebnercs. Bosiee BbiCOKOe [laBjieHHWE OTMEUEHO Y
JeTed, UMerIUX OOMbIIMM pocT W Maccy. VMeeT 3HaueHWe He TOJBKO
JIOCTUTHYThIM YPOBEHb Pa3MepOB W/ MacChl TeJia, HO U IMHAMUKA, TO eCTh TeMI
pocTa pebeHka. HauBsicCiiiie HOpMasibHbIe MOKa3aTe/d apTepPUaJbHOTO JAABIeHUS
oTipeiesiIIOTCS B TlepUo/j, Haubosiee MHTEHCUBHOT'O YBeJMUeHUsI pa3MepoB Terla,
HO 63 COOTBETCTBYIOIIETO HapaCTaHUsI MacChl CEP/I€UHOM MBIIIILI. Y CTapIIMX
LIKOJIbHUKOB M3MEHEHHs] apTepuajbHOr0 [aB/eHUsI OTPaXKarT U CO3peBaHue
SHZIOKPUHHOW CUCTEMBI, TIpeX/ie BCero yBeJMueHrue aKTUBHOCTU HaATIOUeUHUKOB
C YyBenuMYeHWEM BbIpaOOTKHM MHHEpPATOKOPTUKOWIOB UM  KaTeXOJIaMHHOB,
0CO0eHHOCTH UX MeTab0/IM3Ma 1 YyBCTBUTE/IbHOCTU PEIeNTOPOB.

BennurHa apTepyasibHOTO [aB/ieHUs Y [JeTell JIeTKO W3MEHSIeTCS TI0[,
B/IMSIHUEM Pa3/IMUHbIX BHeIIHUX (akTopoB. Tak, TMpU Tepexoje Teja U3
TI0JIOKEHUsI CHU/Sl B TOPU30HTA/IbHOE KPOBSIHOE JIaBjieHHe Y OO/BIIMHCTBA JeTeu
rioBbitiaetcs Ha 10-30mm/pt.cT. Ha Be/lMurHy apTepyrasbHOTO [JaB/ieHus y [leTen
BJIMSIIOT K/IMMaTUUeCcKue U reorpaduueckye yCa0BUSI MECTHOCTU: y ZieTell BCeX
BO3paCTHBIX TPYII, MPOXKMBAIOIIUX Ha IOre, KPOBSAHOE [aBJ/IEHUE HUXKe, UeM Yy
JleTel, MPOXKMUBAKOIMX B CEBEPHBIX paliOHAX.

AprepranbHOe [aBjieHUe Yy [JeTed pe3KO HW3MEeHSeTCs I10[, BIUSHUEM
SMOLIUM: CHUCTOJIMYECKOe JaBjeHue TioBbliaeTcs Ha 20-40 wMM/pT.CT.,

AWAdCTO/IMYECKOEe — Had HECKOJ/JIBKO MEHLIIYH0 BE/JINMYHHY. N I'PYAHBIX ,ELETEﬁ
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OTMEUeHO TMOBBIIIeHWe [aBJIeHUs IpU I[pUueMe MUIU. YTPOM apTepuUabHOe
[laBjieHre HIKe, K Beuepy OHO IOBbILIaeTCs.

3aHATUSA B LLUKOJIE TaK)Ke BJIUSIOT Ha BeJIMUUHY apTepUabHOrO JaBJIeHUSs
yuaruxcs. K KoHIy yueOHOro JiHS KDOBSIHOE /laBjieHWe TMOBbIaeTcs. [lpu
Ha/IMUYMA YPOKOB (PU3KY/JbTypbl OTMEUEHO MeHblllee CHIKeHUEe BeTMUYUHbI
Ty/IbCOBOTO apTePUaIbHOTO JjaB/IeHUSs].

Bo Bpemsi MblllleyHOW pabOThl y [leTedl TIOBBIIAETCS BeIMYMHA
MAaKCUMaJIbHOTO, M HEeCKOJbKO CHWXKAKTCA TI0Ka3aTead MHUHUMAJIbHOTO
apTepuasbHOrO JaBjeHus. Bo BpeMsi BBIMOJIHEHUSI TIpeJie/TbHOM MbIILIEUHOU
Harpy3kd Yy TIOAPOCTKOB BeJIMUMHA CUCTOJIMUECKOrO [aB/IeHUs MOXKeT
Bo3pactatb A0 180-200mMwm/pT.cT. IIOCKONMBKY B 3TO BpeMmsl BeJIMUYMHA
[AaCTO/IMYECKOTO0 [laBlleHWs U3MEHseTCsd He3HauuTe/IbHO, TO IIy/JbCOBOe
JnaBiaeHWe Bo3pacTtaeT A0 50-80MM/pT.CT., UTO TOBOPUT 00 yBeTMUEHHUU CHJIBI
COKpalleHusi cepAla. VIHTeHCUBHOCTb W3MEHEHWM Be/UUYMHBI apTepuaabHOIO
JlaBJjieHrs1 BO BpeMsi (hU3MUYecKOM Harpy3Ku 3aBUCUT OT BO3pacTa: 4em CTaplie
pebeHOK, TeM 3HauMTe/bHee 3TU u3MeHeHUsl. Bo3pacTHbIe W3MeHeH s KPOBSTHOTO
JaBraeHUss TIpu  (U3MUecKoM Harpy3ke OCOOEHHO SIPKO TIPOSIB/IIIOTCS B
BOCCTaHOBUTEJ/IbHOM Tepuoze. BoccTaHOB/IeHHWe CUCTOJIMUECKOro JaBjieHus [0
WCXO/IHON BeNMYMHBI OCYII[eCTB/IIeTCSI TeM ObICTpee, ueM CTapille BO3pacT
pebeHKa.

[lepBble COKpalleHWs Cepjla HAauMHAKOTCA Ha 22-U JleHb MpU [JIMHEe
smbproHa 3mM. [locsie 5-0if Hezle/nyd pervcrpaius cep/ileuHor JesiTelTbHOCTH
T/JI0/Ia MO’KeT MPOBOJIUTHCSL yXKe 3XOKapJuorpaduueckd. Yactora cep/leuHbIX
cokpaijenuit (HCC) uesoBeueckoro 3mMOpHOHa cpaBHUTeNbHO HU3Kas (15-35
ya/muH). [lo mepe ¢dopMupoBaHusi TIalleHTapDHOTO KpPOBOOOpalljeHus OHa
yBesinuuBaeTcs K 6-u Hegese no 112 ya/mun, a K 8-9-u Hegensam — go 165-175
yAapoB B MUHYTY. B mocnenyroiqye CpOKM 4YacTOoTa COKpalleHWW cepALa

HECKO/TbKO CHIKAeTCsl U K KOHI[y OepeMeHHOCTH cocTaB/sieT 0Koso 140 ymapoB
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B MuHYTy. bonbiive mokaszatenu YCC o0OBSCHSIOTCS BLICOKMM 0OOMeHOM
BelleCTB U OTCYTCTBUEM TOHYca Oiiy»x/iaroiiiero HepBa. Perynsius fesaTenbHOCTA
cepAlia TJIo/la OCYILeCTB/SIeTCs T'JIaBHBIM 00pa3oM C TIOMOILbI0 T'yMOPa/TbHBIX
MexaHu3MoB. Cpa3y mocjie (OpMUPOBaHUSI K/I€TOUYHBIX CKOIJIEHUH Y3/10B
TIPOBOZSAIIE CUCTEMBI Cep/illa OTMedaeTCsl WX MCK/IKUUTeTbHO BbICOKAs
YYBCTBUTENBHOCTb K T'yMOpPa/JbHBIM BO3/JIeWCTBUSAM, W, TIpeXJe BCero, K
aZlpeHa/IMHy W aleTWIXOJIMHY, K THUIOKCUYeCKOMY CTUMYJy. Perynsuus
reMOJWHAMUKUA TUIOZlA 3aK/II0UaeTCs B TIPUCTIOCOO/IEHWH K BpPEMEHHbIM U
JIOCTaTOYHO Cepbe3HbIM HapYILIeHUsIM OKCUreHal[ud KpoBuW. [Ipuuem dhopmbl
OTBeTAa Ha TUMOKCHUID B 3TOM Mepuojie O4YeHb 3(PGEKTHBHBI U paljMOHa/bHBI.
[1no4 oTBeuaeT Ha TUIOKCHIO 4Yaille BCero OpajuKapuel, uto ropaszao 6Gosee
5KOHOMUYHO.

Y HOBODOX/IEHHOT'O0 YaCTOTa Cep/eyHbIX COKpallleHWd O/u3Ka K ee
BesIMuMHe y 1uioga U cocrasisier 120-140 ynapos B MuHyTy. HO ey y muioza
PUTM CepJleUHbIX COKPALLleHU OT/IMYaeTCs OTHOCUTENIbHBIM TTIOCTOSIHCTBOM, TO Y
HOBODOXX/IEHHOTO OH  JIeTKO  MeEHseTCsl MOoJi  BJMSHUEM  Pa3/UYHbIX
paszpakuTesield. Y HOBOPOXKAEHHOI0 PeryasTOpHble MeXaHM3MEbI ellle He3peslble,
HO CTeleHb BBIPAXKEHHOCTU UX BJIMSTHUU BBILLIE, UeM Y IUiofa. Tak, Npu JeUCcTBUU
cTpeccopoB (xomnoa, Teryio) U npu miaue YCC yBe/nduvBaeTCs BC/Ie/ICTBHE
BO30Y>K/IeHHSI CHUMITaTUUeCKOW HEPBHOM CHUCTEMbI, KOTOpast Ha CepZilie peaan3yer
CBOe BJ/IMsSIHYE B OHTOreHe3e paHbllle NapacumraTiuueckoid. ToHyc 6/y»Kgatoiero
HepBa HauvHaeT (OPMHUPOBATLCSA B KOHIEe 1-ro roja >KU3HU, YTO CBSI3aHO C
JIBUTATe/IbHOM aKTHBHOCTBHIO pebeHKa — MOTOK addepeHTHbIX HUMITY/IbCOB OT
IIPOTIPUOPELIENITOPOB M OT BCeX 3KCTePOpeLIeNTOPOB YCKOpsieT CO3peBaHue
LIeHTPaJIbHOW HEPBHOU CUCTEMBI U HEPBHBIX PEry/sATOPHbIX MeXaHu3MOB. C
yBeJIMueHrneM TOHyca 0J1y>K/1arolllero HepBa yMeHbIIIaeTCsl YacTOTa COKpallleHUi
cepAla, B Hauaje 2-ro rojia >XM3HU BO3HUKAeT JbIXaTe/ibHasi apuTMUs, 4TO

CBUIETE/ILCTBYET O TIOSIBJIEHWM TOHyca OJy»kzaroiijero HepBa. B Bo3pacte 3-4

113



7eT S3TOT TOHYC Yyke c@opmupoBaH. C BO3pacTOM 4YacCTOTa CepZeyvHbIX
COKpallleHUM T0CTelleHHO yMeHbliaeTcs. K 7-Mu rojam mosiB/sIIOTCS T10JIOBBIE
pazmuuus — y geBouek UCC craHoButcs Oosbiie, ueM y ManbuukoB. UCC,
XapakTepHas [Jisg B3pOC/bIX, YCTaHaB/IWBAeTCs II0C/Ie I10JI0BOIO CO3peBaHuUs,
npuueM y AeByiliek oHa Ha 10% Bblilie, ueM y HOHOILIed. DTO CBSI3aHO C OOJIbIIIeN
BbID@)KEHHOCTBIO Y IOHOIIIeN ToHyca 6i1y>K/iaroliero HepBa.

XapakrepHasi 0COOEHHOCTh [IesiTe/IbHOCTA cepflia pebeHKa — Haiduue
[bIXaTeJlbHOM apuTMHK: B MOMEHT BJOXa HaCTylaeT YyuyalleHue puTMa
CepZleuHbIX COKpallleHuH, a BO BpeMs BblJj0Xa — 3aMe/jieHrde. B paHHeM JieTcTBe
apUTMUsSi BCTpeuaeTcss peJko M c1abo BbIpakeHa. HauuHasi C [IOLIKOJBHOTO
BO3pacta U 70 14 net, oHa 3HauuTesbHa. B Bo3pacTe 15-16 seT BCTpeyaroTcs
JMIIb e[UHUYHbIe CJlyyau [bIXaTeJlbHOU apUTMHM. YpexeHUe IIyJjibCa WU
BO3HUKHOBEHWE [bIXaTe/lbHOU apUTMHM SIBJISIFOTCS BHELIHUMH MapKepamu
CO3peBaHUsl PerysTOPHbIX MEeXaHU3MOB CepJeuHO-COCYLUCTOM CHUCTEMBI.
OcobeHHO $IDKO OHM TIPOSIBISIFOTCSI Y CTaplUMX JieTeld U TOAPOCTKOB,
3aHMMaAIOLIMXCSA CIIOPTOM. Y JleTel C JOCTaTOUYHOW [IBUraTe/IbHOM Harpy3Kou
4yacToTa Iy/IbCa MeHbIIIe, UeM Y UX CBEPCTHUKOB C TMIIOLVHAMUEN.

Y nmerern 9-11 ner, B mNepuoj, «MpeAroAPOCTKOBOTO Harps>KeHUs!
peryyisiliii», BO3HUKaeT CBOeoOpasHbIM CUHPOM, BK/IHOYAKOIIUA B cebs
TeHJEHLMM K TaxuKapAuW, apTepyuajbHOM TUMEPTeH3Ud U  CY’KEeHHUIO
XapaKTepUCTUK BaprabeslbHOCTU BOJIHOBOU CTPYKTYPbI pUTMa cep/iia.

Y [peTeil yacToTa cep/eYHbIX COKpallleHWi ToJBepraeTcsi OOJIbIINM
VM3MEHEHUsIM M0/, BJUSHAEM pa3/IMuHbIX (PAaKTOPOB. DMOLMOHA/IbHBIE BIIASHUS
TIPUBOJAT, KaK TMPaBUIO, K YBEJIMUEHUIO PUTMa CepAeuyHou aesTenbHOCTU. OHa
3HAUWTe/IbHO YBe/IMUMBaeTCs P MOBBILLIEHUU TeMIlepaTypbl BHeLIHel CpeJbl U
npu ¢u3nuecko paboTe ¥ yMeHbLIaeTCs TIpU TOHWKEHUM TeMIlepaTyphl.
YacToTa cep/ieuHbIX COKpallleHHi BO BpeMsi (hr3nyeckoil paboThl yBeTMUKMBAeTCs

no 180-200 ygapoB B MHUHYTY. OTO OOBSCHSIETCS HeJOCTAaTOUHBIM pa3BHUTHEM
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MeXaHH3MOB, 0becrieurBaroIMX yBenUeHne MoTpebieHrs KUC/IOpo/ia BO BpeMsi
paboTel. Y feTel crapiiero Bo3pacTa 0oyiee COBepIlleHHbIE Pery/asiTOpHbIe
MeXaHU3Mbl 00ecreurBarOT OBICTPYIO T€PeCTPOMKY CepAeYHO-COCYJUCTOU
CHUCTeMbI B COOTBETCTBUM C (hH3MUECKOU Harpy3Kou.

BaXkHyt0 pob B COBEpIIEHCTBOBAaHUM PEry/IATOPHBIX MEXaHW3MOB,
0cO0eHHO B TIepHOJi TI0JIOBOTO CO3peBaHHUs, WrpaeT ¢u3nueckass KyabTypa.
YMepeHHasi (u3nueckass Harpy3ka W 3aHSTUSI CIIOPTOM  OKa3bIBaloT
G/1aronpUsTHOE B/IMSHUE Ha pa3BUTHE OpraHK3Ma B IEJIOM.

B cBsi3u c 0O/bIIONM YaCTOTON CepeuHbIX COKpalleHUud Yy JeTeid
JJTUTEe/TbHOCTh BCEro I[MKJa COKpallleHWd 3HAauWTe/IbHO MeHbIlle, YeM Y
B3poc/biX. Ecimy y B3pocnoro oHa cocrasinset 0,8cek, To y miozaa — 0,46cek, y
HOBoOpokaeHHOro — 0,4-0,5cek, y 6-7-lIeTHUX JeTed JJIUTeTbHOCTh CEPAEYHOrO
ukna paBHa 0,63cek, y meted 12-netHero Bo3pacta — 0,75cek, T.e. BeJIMUMHA
TIOYTH TaKasi e, KaK y B3pOC/IbIX.

BenvunHa ygapHOro obbemMa KpOBU C BO3pacTOM YBe/lIWurBaeTcsi Oosee
3HauMTe/bHO, UeM BeJMUMHa MHUHYTHOTO oO6bhema. Ha M3MeHeHWH MHHYTHOTO
oOBeMa CKa3bIBaeTCsl yMeHbIlIeHHe UKMC/Ia Cep/IeUHbIX COKPAIl[eHHUM C BO3PaCTOM.

BenurHa MHHYTHOTO 00beéMa KPOBH y HOBOPOXKIEHHBIX M AeTei 70 1
roja B cpegHeM paBHa 0,337, B Bo3pacte 1 roga — 1,251, y 5-neTHux geteu — 1,87,
y 10-netHux — 2,51. Y B3pOCIBIX MHUHYTHBI 00BEM KDPOBU B COCTOSIHUU
OTHOCHUTEJILHOTO TIOKOSI paBeH 4,5-571. Y iapHbIii 00beM KPOBU JIETKO paCCUUTaTh,
pa3fielMB MHUHYTHBIM 00beM KpDOBM Ha UHMC/IO CepJeUHBIX COKpaIljeHHH.
BenuunvHa yJapHOro oO0beMa KPOBU Yy HOBOPOXKIEHHBIX paBHa 2,5M/, a y
pebenka 1 rozma — 10,2mi1.

YnapHbIli 1 MUHYTHBIM 00beMBbI cep/iija 3aBUCST He TOMBKO OT BO3pacCTa,
HO ¥ CBsi3aHbl C OOIMM (HU3NUeCKHUM pa3BUTHEM JeTell. Y geTeli, Oosee

Pa3BUTHBIX (bI/IBI/I‘-IeCKI/I, OoJibllle BeJMYMHA MMWHYTHOI'O M YyAdpHOI'O 00bLeMoB
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KPOBH. Y /IeBOUeK U >KeHII[UH BeJIMUMHAa MUHYTHOTO U YJJaDHOTO0 00beMOB KPOBU
MeHbIIIe, UeM Y Ma/IbuKOB U MY >KUMH.

MuHYTHBIE 00beM KpDOBU CBSi3aH C TIOTPeOHOCTIMH OpraHvM3Ma B
kucnopoge. K KOHIly mepBOro rofa >KW3HHM KOJUYECTBO TMOTpeb/ieHHOro
KMC/Iopo/ia Ha 1 Kr Macchl Tesla y pebeHKa B 2-3 pa3a 0oJibliie, 4eM y B3POCJ/IOTO.
CoOTBeTCTBEHHO, U MUHYTHBII 00beM KpOBU Ha 1KI' MaccChl Tesa JeTel 3TOro
BO3pacTa 0oJibliie B /iBa C JTUIIIHUM pa3a, YeM y B3POCJ/IBbIX.

BenuurHa MUHYTHOTO U CHUCTOJIMYECKOTO 00BHeMOB KPOBM TO/BEPraeTcs
OOMBIIMM WHUBU/Iya/IbHBIM KOJIe0aHUSIM M 3aBUCHUT OT pa3/MUHbBIX YyC/IOBHI:
(OYHKI[MOHA/ILHOT'O COCTOSIHUSI OpraHU3Ma, TeMrepaTypbl Tejla, MOJIOXKeHUs TeJia
B MMPOCTPaHCTBe U /Ip. OHa 3HauUMTeTbHO U3MEHSIeTCS TI0/] BJIUSIHUEM (hH3UUeCKOM
Harpy3ku. [Ipy BIMOSHEHUH pa3MUHON (H3MuecKor paboThl MUHYTHBIN 00heM
cepAla y JeTerd yBe/lWUMBAETCSI B MEHbIIIeN CTeNeHU, YeM y B3pOC/bIX. Y JleTeu
BCeX BO3PACTHBIX TPYIIT yBeJMUeHre MUHYTHOTO 00beMa KpOBH TIPU YMepeHHOU
¢du3nueckoli Harpyske MNPOMCXOAMT 3a CYeT yBeJMYeHUs YJapHOro obbeMa
KpoBu. [Ipy Harpy3kax MaKCHMaJIbHOW MOIITHOCTM MOOW/IH3YIOTCS BCe CHJIbI
OpraHu3Ma, ¥ MHUHYTHbIi 00beM yBenMUMBAeTCS 3a CUeT YBeJWUeHUs, Kak
ylapHOT0 00beMa, TaK ¥ UKcCJ/ia CepAedHbIX COKpaIlleHUH.

bosibllioe 3HaueHWe B W3MEHEHUM BeWYMHbI YAAPHOTO WM MHHYTHOI'O
00BEMOB KPOBU UMEET TPEHUPOBKA. [Ipy BBITIOJIHEHHUH OJHOM U TOM >Ke PaboThI
y  TPEHUPOBAaHHOIO  UeJiOBeKa  3HAUMTEIbHO  BO3pacTaeT  BeJIMUMHA
CUCTO/IMYECKOT0O YW MHUHYTHOTO 0OBEeMOB cepAlla TpH He3HauuTeTbHOM
yBeJIMUEHUU YMC/la CepPAEeYHBbIX COKpallleHWW. Y HeTPeHHPOBAHHOrO Yej0BeKa,
Hao0OpOT, 3HAUMTENHHO YBEJMUMBAETCS YacTOTa CEPAEUHBLIX COKpAIl[eHHuH Hu
TIOUTH He U3MeHsIeTCs y/lapHbiii 00beM KPOBH.

C BO3paCcTOM CKOPOCThb JBWKEHHSI KPOBHM IO COCyJaM 3amejsieTcs. Y
HOBOPOXK/IEHHBIX KPOBb COBepIlIaeT Kpyroobopor 3a 12 cek, y 3-jeTHUX — 3a 15

cek, y aeter 14-netHux — 3a 18,5 cek. 3ame/ijieHMe CKOPOCTH JBW>XEHUSI KPOBU
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CBSI3aHO C BO3PaCTHBIMM U3MEHEHUSIMU COCYZOB, TIPEXE BCEro, C yBeIM4eHueM
WX JI/IUHBI B CBSI3U C pocTOM pebeHKa. Ha CKOpOCTh /IBU)KeHHsI KPOBU B/USIET U
V3MeHeHVe YacTOThl CepJeYHbIX COKpAIlleHWM: YMeHbIIeHUe Uuc/a CepleyHbIX
COKPpalLleHUH C BO3PacTOM MPUBOJUT K 3aMe/lJIEHUI0 CKOPOCTH JBWKEeHHSI KPOBHU.
Bo Bce BO3pacTHbIe TTepHO/bl Y JKEeHILUH CKOPOCTh JBWKEHHUS KPOBH 10 COCyZaM
6onbIlle, yeM y My>XUrH. BpeMst KpyroobopoTa KpoBU Y B3pOC/IOr0 B COCTOSIHUU
NMoKosi paBHO 20-25 cek. JTO COCTaB/jseT IpUMepHO 27 CucCTojl. Bpewms
KpyroobopoTa KpOBH yMeHbBIIIAaeTcsi TIpu  (PU3MUeCcKol Harpy3ke U MOXKeT
coctaBiaTh 10 cek.Ilpy ompezseneHUN COCTOSHUA 340pOBbs Ha M€PBOM MecCTe
CTOUT UCCJIe[JOBaHKE U OL[eHKA COCTOSIHUSI CepJIeUYHO-COCYAUCTOU CUCTEMBI, TaKk
KaK OHa SBJIIETCSI OCHOBHBIM 3BEHOM, OINpeJessioluM M JIMMUTHUPYIOLLAM
JOCTaBKy Kuciopoja paboTaromuM opraHaMm. [laHHble — HWCC/e/JOBaHUMH,
IIPpOBeJIeHHbIX B COCTOSIHUU TIOKOS, He MOIYT TIIOJIHOCTBIO OTpakaThb
(yHKLIMOHA/IbHOE COCTOSIHME M (YHKLMOHAJ/bHbIe BO3MOJKHOCTH CepJeyvHo-
COCYJYCTOM CHUCTeMbl, TaK Kak (yHKLIMOHA/IbHasi HeJOCTaTOYHOCTh OpraHa W/u
CUCTeMbl OpraHOB 0OJibIlle MPOSIBISIETCS B YCJOBUSX Harpy3ku, ueM B TIOKOE.
[TosToMy T1I0/IHasg OLIeHKa COCTOSHUSI —aJanTalil  CepedyHO-COCYAUCTOU
CUCTEeMbI, orpejiesieHre CTereHU 3[0pOBbs YejioBeKa U ero (yHKIIMOHAJ/bHbIX
BO3MOJKHOCTElM BO3MO>KHA JIULLb C MPUBJIEUeHUEM Pa3/IMYHbIX (DYHKLMOHAIBHBIX
npo0 WM HAarpy30UHBIX TECTOB.

dDyHKYuoHa/bHAsA npoba - CrielvaabHbIA BUJ WCIBITaHUS peaKluu
OpraHM3Ma uYejiOBeKa B 1[eJIOM WM OTAENbHbIX €ro CUCTEM W OpPraHOB Ha
ornpefie/leHHYH0 (yHKLMOHA/IbHYI0 Harpy3ky. [Ipy BBINIOJIHEHWMM HAarpy30UYHBIX
npob 0OHapy>KWBAlOTCs Te TMaTOJIOTMYeCKre peakKlMd W TPOLecCchl, KOTOpbie
CBU/IETE/IbCTBYIOT 00 OrpaHMuUeHWH pe3epBOB KOMIIeHCAL[MW W aJamTaljuu, O
HEYCTOWUMBOCTA W HETOJIHOTe TPUCTIOCOOUTE/bHBIX peaklyid WM HaJuduu
CKpbITBIX ¢opM 3aboseBaHmii. dusnueckas Harpy3ka I[Py BBITIOJIHEHUU

GbyHKI[MOHA/IbHBIX P06 BOBJIeKaeT B pab0Ty OO0/bIIIMe IPYIITLI MBIIIIL, [IPH 3TOM
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OHa /I0/DKHA BBITIOJIHATHCS pABHOMEPHO B OZJHOM TeMIIe, He 3aTPYJHsIS JAbIXaHUe.
BrinosiHeHue (YHKI[MOHAIBHBIX TIPOO OTpa)kaeTCss Ha TOHYCe KPOBEHOCHBIX
COCYZIOB, BeJIMUMHE apTepuaJbHOrO JaBeHUs], YaCTOTe Cep/eYHbIX COKpallleHun
Y IPyTUX TMOKa3aTesisix JesiTe/IbHOCTHA CUCTeMbl KpOBOOOpallleHusl.

Bo BpeMss Harpy3ku TMPOUCXOAST MHOTOUUC/IEHHble W3MeHeHUs B
cep/ieYHO-COCYAUCTON crcTeMe. Bce OHM HampaB/ieHbl Ha BbITIOJIHEHHE OZHOTO
3aJjaHusl: TI03BOJIUTH CHUCTEMEe YZOBJIETBODUTb BO3pOCIIMe TOTpPeOHOCTH,
obecrieurB MakCUManbHYI 3(D(PeKTUBHOCTEL ee HyHKIMOHUPOBaHUsA. CepieuHo-
coCcyJucTass CHUCTeMa BO BpeMs (U3WUYECKOW Harpy3Kd IIOBBIIIAeT CBOU
TpeboBaHus. [1oTpeOHOCTE B KMCIOPOZie aKTUBHBIX MBI Pe3KO BO3pacTaer,
WCTI0/Ib3yeTCsl OoJibllle THTaTeNbHBIX BeIeCTB, YCKOPSIIOTCS MeTabonuueckue
MpoLleCChl, TI03TOMY BO3pacTaeT KOIMYeCTBO MPOAYKTOB pacrnaza. I[lpu
MIPOJOJ/DKUTE/IbHOM Harpyske, a TakKe MPY BbIMOJHEHUM (U3UUeCKON Harpy3Ku
B YCJOBUSIX BBICOKOM TeMIlepaTyphbl TMOBBILLIAETCS Temreparypa Tena. llpu
MHTEeHCHBHOW Harpy3ke yBe/WUYMBaeTCsd KOHLIEHTpalMsi WOHOB BOAOpOJa B
MBILIIaX U KPOBW, UTO BbI3biBaeT CHWKeHWe PH kpoBu. MHaue roBops, mpu
¢usnyeckold Harpyske HeoOXOAWMO [OCTaB/SATb Ha Teprudepurd BO3MOXKHO
Gonbliliee KommuecTBO KpoBU. CepieuHO-COCyAUCTast cucTteMa obsafiaeT psiioM
MexaHH3MOB, obecrieurBaroOIIMX BLITIOJIHEHWe 3TOW 3ajjaum. [Ipexxae Bcero, 3T0O
reMoJuHaMuU4Heckue (aKTOpbl: yBeJMUeHre YaCTOThl CepJeUHbIX COKpalleHW,
CUCTO/IMYECKOro BhIOpOCa 3a cYeT pacIIMpeHusi TOJIoCTel cep/ila, yCKOpeHue
KPOBOTOKa B 3 pas3a, yBeJMUeHHWE MacChl LMPKY/IMPYIOLed KDOBH, a TakKkKe
M3MeHeHHe apTepuasbHOro JamneHusi. [log Bo3jelCTBUEM CUMIAaTUUeCKOW
HEPBHOW CHUCTeMbl KDOBb OTBOJMTCSI K3 YuyaCTKOB, T/l ee Hajauuue
Heo0s13aTe/IbHO, U HarpaBJ/IsSieTCsl B yYaCTKH, PUHUMAROILI[[ie aKTUBHOe yuacTre B
BBITIOJTHEHUM YTIpakKHeHUsl. B cOCTOsTHUM TOKOSI cep/leuHblii BEIOPOC B MBIIIIIAX

coctaBsisieT Bcero 15-20%, a mMpu MHTEHCUBHBIX (DU3WUECKUX Harpys3kax - 80-
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85%. KpoBOTOK B MbIIIaX yBeJWUYMBaeTCsl TJIaBHbIM 00pa3oM 3a cueT
yMeHbllIeHHsI KpOBOCHaOKeHUsI TIouek, TieyeHH, »KelyiKa U KUIIIeuHuKa.

CreneHb UW3MeHeHMs TeMOJWHAMWUeCKUX T[IOKa3aTe/led 3aBUCUT B
3HAUUTEIBHOM Mepe OT MX WCXOAHBIX BeJMUMH B COCTOSIHUM TMOKOsl. M3 Bcex
reMoJMHaMU4eCKUX TloKa3areseil HauboJsiee MPOCTBIMU Y HallleAIIMMU IUPOKOe
Tp¥MeHeHue ABIATCA uccienosanve YCC u A/l

B HopMme mpu (GyHKLHMOHA/IBHON TIpoOe MPOMCXOAAT OJHOHAMpaB/ieHHbIE
vsmMeHenns AJl u UCC. A]Jl pearupyer Ha HarpyskKy IOBbILLIEHUEM
MaKCHMMaJ/IbHOTO [|aB/IeHUsl, YTO YKa3blBaeT Ha YyBeJMYeHUe CUJIbl CepJeuyHbIX
COKpall[eHWW, W HEeKOTOPbIM CHWXKeHWeM MuHuUMasibHoro AJl, Tak Kak
yMeHbIIaeT mnepudepuueckoe COMPOTUBIEHWE  BCJIEJCTBUE  pacCLIMPeHUs
apTtepuosi, uTo obecrieuMBaeT [OCTYN OOJbIIEro KoJWyecTBa KpPOBU K
paboraroiiium MbiiaM. COOTBETCTBEHHO TMOBBILLIAETCS My/JIbCOBOE [aBjieHMUe,
YTO KOCBEHHO CBU/IeTe/IbCTByeT 00 yBe/lWUeHHWU YJapHOTrO oObeMa cepiia,
yyaujaeTcs nyJsbC. Bce 3TM U3MeHeHUs1 BO3BpalLlAlOTCS K UCXOAHBIM [IaHHBIM B
TeyeHue 3-5 MUHYT, TpuueM, ueM OBbICTpee 3TO TIPOMCXOAUT, TeM Jyullle
GYHKLMSI  CepAileuHO-COCYIUCTOM cucTemMbl. Takas peakiusi Ha3blBaeTCs
HOPMOTOHUYECKOU U sIB/IsieTCsl O1aronpysaTHOM. UeM MHTeHCHBHee BhITIO/THsIeMast
Harpy3ka, TeM Oosee BbipaxeHbl u3MeHeHus UCC u AJl. OpHako pasHble
BemurHbl cauroB YCC, Al U [AJUTe/IbHOCTU BOCCTAaHOB/IEHUA UX [0
WUCXOJHbIX LM(P 3aBUCIT He TOJBKO OT WHTEHCHBHOCTU TPHUMEHSIeMOU
GyHKI[MOHA/BHOM  TIPpOOBI, HO U OT (PU3NYECKOM TIO/ArOTOBIEHHOCTU
obcnemyemoro.

MeTogbl  (PYHKLIMOHAIBHOM  [IWUAarHOCTUKU  OMUCHIBAIOT  COCTOSIHUE
Pa3/IMUHBIX CUCTeM OpraHOB U MX paboTOCOCOOHOCTh. B OCHOBHOM 3TH METO/IbI
He SB/SIIOTCS WHBA3WBHBIMU. JTO O3HauaeT, UYTO B (YHKLMOHAJbHOM
AUAarHOCTHMKe  WCIO/Ib3yeTCsl  pa3/iMuyHasi  amnmapaTypa  CHapyxku,  0e3

XUPYPruueckoro BMelllaTe/bCTBa. MeTo/ibl (hyHKLIMOHAIBLHOM AUAarHOCTUKU He
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MMEIOT TMPOTHMBOINOKA3aHWM K Ha3HAUeHWIO, CPaBHUTEIbHO TMPOCTHI B
WCTIO/IHEHWH, a TJIaBHOe 00/1aJjatoT JOCTaTOYHOM TOYHOCTBI0 U 00beKTUBHOCTBIO
pe3y/ibTaTOB. @DYHKIMOHANbHBIE MeTOZbl XapakTepu3yeT 0osiee IIIHMPOKast
HaTIPAB/IEHHOCTh - OHU TPUMEHSIIOTCS He CTOJILKO IJisl BhISIB/IeHUsI 3a00sieBaHMs,
CKOJIbKO [/l OLIeHKH TOr0, KaK OpraH WM CUCTeMa OPraHOB CIIPaBJSIeTCSI CO
CBOMMH 00si3aHHOCTSIMUA. Hepenko MeToAbl, TIOMOTaroIl[e  OIpeJe/UTh
COCTOSIHUEe OpPraHoOB, BXOJST B KOMIUIEKC OLIeHKH 3710pOBbsi. OHM C yCIiexoMm
WCTO/B3YIOTCS B CIOPTUBHOW, B MNPO(MUIaKTUUECKOW MeJullMHEe M [lake B
coumasbHOM pabore. Ho He ciemyeT 3a0bIBaTh, UTO OZHO3HAUHOM TPAKTOBKHU
pe3y/IbTaTOB, TIOJIy4eHHbIX (YHKIMOHA/IbHBIMH MeTOZaMH, HeT U ObITh He
MO>KeT, TIOCKO/MbKY KaXK[bli OpraHu3M YyHHWKajieH U paboTaeT T0-CBOeMy.
[TpuxoauTCsi NPOBOAUTD SKCIIEPUMEHTHI B Pa3HbIX YCJ/IOBUSX, laBaTb OPraHU3My
crielja/ibHble Harpy3Kd, CpaBHMBATb pe3yJ/bTaThl TMOBTOPHBLIX 00C/emoBaHUM
O/IHOTO YeJiOBeKa, YUYMThIBaTh BCHO COBOKYITHOCTb (haKTOpPOB, KOTOpble MOTYT
TIOB/IUSITh Ha McCceayeMble (DYHKLUHU.

Pa3nmuuaroT (QyHKI[MOHa/bHBIE TPOOBI CO CTaHAAPTHOW (yMepeHHOM),
cyOMakcMMa/IbHOM UM MaKCUMaJ/IbHOM Harpy3koul. I[IpoObl co cTaHapTHOMN
Harpy3KoM TpefiHa3HaueHbl [/ OL[eHKU Peakldd OpraHu3Ma, SKOHOMHUYHOCTU
dbopmupoBaHusi, (GYHKIMOHHPOBAHUS COOTBETCTBYIOIIUX (DYHKIJMOHA/IBHBIX
CUCTEM U, TpeXJe BCero, COBeplleHCTBa camoperyssiuydd. O coBepllIeHCTBe
CcaMOpeTyJ/sIl[UM KUCI0POoA000ecTieueHrsi MOYKHO CYAUThb TI0 YaCTOTe CepAeUHbIX
COKpaAILleHUI U YacToTe AbIXaHus JjaXke B COCTOSIHUM MoKos. Tak, ueM pexxe UCC,
TeM Oosbllie cep/ille OTAbIXaeT U Jiyullle YCIOBUs ero KpOBOOOpaIlleHUs], TeM
MeHbllle [0/ Oecriosie3Hoi BeHTWIsiuuM. Ilpu mpobax ¢ cybmakcumanbHON
Harpy3koM MCIOJIb3YKOTCS  Harpy3kKd MeHblled WHTEeHCUBHOCTH, a C
MaKCUMaabHOM Harpy3koM — WHTEHCUBHOCTb HAarpy3Kd YBEJIUUMBAETCS [0
JOCTYDKEHHUS MaKCUMyMa a3p00HOM MOIIHOCTH WIH /10 TIOJIHOTO MCUePITbIBaHUS

BO3MOJKHOCTel 00c/ie1yemMoro.
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B kauecTBe Gu3MUeCKUX HArpy3oK peKoMeHJyeTcss Oer, TI0/ICKOKH,

TIpUCe/laHusl, TIO//beMbI Ha CTYTEHbKY U CITyCK C Heé (cTem-TecT), 3aber, 3ae3/bl

Ha BeJsiocurieae " JibDKdX, 3dIlJIbIB, FPE6J'I$[ nT.AO. Haubonbiiee pacCIipoCTpaHeHHe

TIOJTYUH/TA CJIeAyFoIHe hyHKIIMOHAIbLHBIE TIPOOBI U TeCTHI:

1.

[Tpoba MapTtuHeTa - 20 npuceganuii 3a 30 c;

2. IIpoba 'NU®PK - 60 noackokos 3a 30 c;

3. IIpo6a JIHUN®DK - 2-MuHyTHBIM Oer Ha MecTe B Temrte 180 1iar/muH;

4. Tlpoba I'.1. KoroBa - [1.®. [lemmHa - 3-MHHYTHBIM Oer Ha MecTe CO
ckopocThio 180 1mar/muH;

5. TpéxmMomeHTHass KOMOWHHMpOBaHHass GyHKIMOHa/mbHasgs Tipoba C.II.
JlerynoBa - 20 mpucemanmii 3a 30 c, 15-ceKyH/HbIM Oer Ha MecTe C
MaKCHUMabHOM CKOPOCThIO, 3-MUHYTHBIM Oer Ha MecTe B TeMrte 180 1m1aros
B MUHYTY;

6. [Ipoba c ompezie/sieHHON Harpy3koi - Oer Ha MecTe B TeueHue 4 MWH B
temrie 180 miar/mMuH, a 5-9 MUHyTa B TIpeZie/IbHO OBICTPOM TeMIIE;

7. ber u xonp0a Ha TpeabaHe (Oeryirasi JOPOXKKa);

8. Crenosprometpusi (['apBapACKuii CTeM-TeCT U AP.);

9. Benospromerpus u Apyrue.

[Tpu mipoBeieHUM HCCeZiloBaHUM BbIOMpaeTCsl OAWMH W3 BUJOB (PU3NUECKUX
Harpy3okK:

1. HerpepbiBHasi Harpy3ka paBHOMEDHOW HWHTEHCUBHOCTH. MOIIHOCTb
paboTbl MOKeT OBITb OJWHAKOBOM [JI1 BCeX 0OcCieAyeMbIX WM OHa
yCTaHaB/IMBaeTCsl B 3aBUCUMOCTU OT COCTOSIHUS 3/10POBbS, 10J1a, BO3pacTa
1 (h13UYeCcKOoM MoAr0TOB/IEHHOCTHY;

2. CrymneHeoOpa3Hasi TIOBBIILIAOIASACS Harpy3ka C MHTepBajlaMHM OTZAbIXa

rnocsie KEDK,[[OI‘/JI CTyIIeHH. YBenuueHuve MOIIIHOCTH M TMPOAO/DKHUTEIbHOCTb

HHTEePBaJ/IOB 3dBUCHUT OT 3adad4 MCC/Ie 10BAHHA;
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3. HenpepriBHasi pabora paBHOMepHO (WM TIOUTH  pPaBHOMEPHO)
TIOBBIIIAIOIIECS MOII[HOCTH, OBICTPOM CMEHOH IMOCAeAYIOIMNX CTYIIeHeu
0e3 UHTEPBA/IOB OT/bIXA;

4. HenpepbiBHast ~ cTymneHeoOpa3Hasi — TIOBBIIAIOIIAsiCsi  Harpy3ka  0Oe3
VHTEpBa/IOB OT/IbiXa, MPU KOTOPOM KapuOpecrpaTOpHble MoKa3aTenu
JIOCTUTal0T YCTOMUMBOTO COCTOSTHUS Ha KaXK/I0M CTYIIeHH.

[TpuMeHsiemMble Harpy3KH [JOJDKHBI OTBeUATh OIpe/ieIEHHBIM TpeOoBaHUIM U
YCJIOBUSIM:

- Harpy3ka /IO/DKHa ObITh TakoW, UYTOObI MOXHO OBIIO HW3MEPUTh
IIpo/ie/IaHHyI0 PaboTy, a B la/ibHEHIIIeM e€ TOUHO TTOBTOPUTD;

- JIOJDKHa CYL[eCTBOBaThb BO3MOXHOCTb W3MEHEHUsI UWHTEeHCUBHOCTHU
Harpy3ku (Temria yrnpaKHeHUsl) B Hy >KHbIX TIpefiesiax;

- TP KapAWOpeCcUpaTOPHBIX TecTax B PabOTy [0/PKHA BOBJ/IEKAThCS TI0
BO3MOXXHOCTH OO/IbIIIasi MacCa MBIIIIL];

- TeCTOBasi Harpy3Ka [I0/’KHA ObITb [JOCTAaTOYHO TPOCTOM U AOCTYIHOM, He
Tpebytoiilei 0COObIX HAaBBLIKOB WM/TH BHICOKOM KOOpAWHAIIMN JBVKEHUM;

- TIPEMMYLIECTBO C/efAyeT OTAAaThb TAaKAM BHUJAM HAarpy3Ku, MpPU KOTOPBIX
perucTpauys ToKa3aTejield BO3MOXKHAa BO BpeMsl BBIMNOJHEHUs (hU3UUeCKOu
paboTHI.

ToYHOCTH pe3yJ/bTaTOB, MOJYYEHHBIX TPU BBINOJHEHUM (PYHKIIMOHATBHBIX
1po6 ¥ TeCcToB, BO MHOTOM 3aBUCHT OT PA3/IMUHBIX YCIOBUM, 00CTOATENHCTB U
cutyaimii.  [losToMy OHM  [O/DKHBI  COOTBETCTBOBAThH  OMpeJeéHHbIM
CTaH/JAapTHBIM TpebOBaHWSAM, WIHOPUPOBAaHHE KOTOPBIX MOXKET TIPUBECTH K
HETNPaBW/IbHBIM  pe3yjbTaTaM. TecTbl  [IO/DKHbI  OBITb  CTAOW/IbHBIMH,
00BeKTUBHBIMU U MHGOPMATUBHBIMU. [I/1s1 TIPAKTHUKU WCIIO/Ib3YIOT TaK)Ke TeCThI,
KOTOpble HMMEIOT IIKany OL€HOK WM HOpMaTuBbl. [IpyU BBINIO/IHEHMM TecTa

aieayeT Ipugep>KuBaTbCd TOYHOCTH BBITIOJITHEHUA METOIUKH UCCJ/IEJOBAHUS.
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1. IIpo6a Mapmuuema (ynpowjeHHass MemoOUKd) WCTIO/b3YeTCs TIpH
MacCOBBIX MCC/Ie[JOBAaHUSIX, TIO3BOJIIeT OLIeHWBaTh CIIOCOOHOCTh CepZeuHo-
COCYJYCTOM CHUCTeMbl K BOCCTAaHOBJIEHHIO MOCJIe (QU3NUeCKOW Harpys3ku. B
KauecTBe TeCTOBOM Harpy3ku TIpUMeHsIeTCs [03WpOBaHHas (u3nueckas
Harpy3ka: 20 mpucemanuii 3a 30 cekyHz. OlLleHKa peakluyd CepieuyHo-
COCYJIMCTON CUCTeMbl Ha (PYHKI[MOHA/NBHYIO MPOOY TMPOBOJUTCS MO BeTUUMHE
Pa3HOCTU UCCIeyeMbIX MOKa3aTeseu 10 U MOoCc/ie Harpy3KHu.

ITopsidok pabomnl
1. TlogcuvraiiTe WCXOAHYK 4YacTOTy cepAeuHbix cokpaileHut (UCC)
WCIBITYEMOT0 10 MYJIbCY.
2. H3meppTe MCXOAHOE CHUCTOJIMUECKOE W [WACTOJIMUECKOe [IaBJeHHe
vcrbIiTyeMoro no metony Koporkosa.
2. BbimosHWTe [03UMPOBaHHYIO (DU3MUECKYH0 Harpys3ky: 20 mnpucejaHuid 3a
30ceKkyH[.
3. IlogcunTanTe 4acTOTy CepAeYHbIX COKpALleHWW M U3MepbTe apTeprajibHOe
JlaBJ/IeHHe UCTIBITYEeMOTrO CIYCTSI 3 MUH MOC/I€ OKOHUAHMS BBITIO/THEHUSI HArPY3KU.
4. 3anuiiyTe MoyueHHbIe pe3ynbTaThl B Tabmuily Ne 10 pOTOKO/IA OTIBITOB.
ITpomokos uccaedoeaHuti
1. 3anuiuTe To/iydyeHHbIe pe3yabTaThl B Tabmuiy Ne 10:

Tabmuna Ne 10

0 Harpy3Ku Ilocsie Harpy3Ku

CA pivi| YCC C pivi| YCC

1. Orenure peakiuio CCC uCHpITyeMOro Ha nmpo0y MapTuHeTa, UCIOJIb3Ys

OLIeHOYHY0 TaO/IuiLy.

OyeHouHas mabauya Ha npoOy Mapmuxema:

Pa3HocTh moka3zaresieid o ¥ nmocyie | OneHKa peaknud Ha  mpo0y
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Harpy3kKu MaprtuHeTa

1-4 XOPOLIIO

5-10 Y/I0BJIETBOPUTEJIbHO
bosiee 10 HeyI0B/IETBOPUTETbHO

3. CpenaiiTe BbIBOJ] O CIIOCOOHOCTH Cep/IeUHO-COCYAMCTON CHCTEeMBbI
UCTIBITYEeMOT0 K BOCCTAHOB/IEHUIO TI0C/Ie (M3UUeCKON Harpy3KHu.
2. IIpo6a Pypne (1iepeHOCUMOCTD AUHAMUUECKON Harpy3Ku).

HNanHas (yHKIMOHANMBHasi Mpoba TO3BOJIeT OLIEHUTh  ONTHUMAaJIbHOCTh
BereTaTHBHOI'0 0becrieueHUs: CepieYHO-COCYAUCTOM CUCTEMBI, TIPU BBITTOTHEHUH
¢u3nueckKoll Harpy3ku Majioll MOLHOCTU WCIIO/b3ysl OLIEHOYHYI TaOmuLly
nokaszamens cepoeuHoli oessimenbHocmu (IIC/]). Ilepyofdueckuii KOHTPO/b 3a
[IC] paeT uccienoBaTet0 JOCTaTOUYHO UH(POPMATUBHBIM KPUTEPUUM OLIEHKU
alaNnTalOHHOrO MOTeHIMaa Cep/ieYHO-COCYJUCTON CUCTEMBI.

TpakToBKa Mpo0Obl MPOBOAUTCS T10 oLleHOuHOM Tabmuie T1/]C:

I1/1C OneHkKa peaknuu Ha mpoody Pydne
1-5 OT/IMYHO
5-10 XOPOILIO
11-15 YIOBJIETBOPUTEJILHO
boJsiee 15 IJIOXO
ITopsidok paGombi

1. 3apmaute wucnbITyeMOMy (OHOBYH) CTaTUUeCKYH) HArpysKy: OH [JOJDKeH
HaXOJUTHCA B TOJIOXKEHUH CTOSI B T€YEHHE 5 MUHYT.
2. 1o ncTeyeHUM 5 MUHYT MOACYMTAUTE UCXOAHBIM MYJIbC UCIBITYyeMOro 3a 15
cekyHz (P-1) .
3. 3ajaiiTe WUCHOBITYyeMOMY [JO3UPOBAaHHYK [WHAMHUYECKYH (PU3NYECKYHO
Harpy3ky: 30 npucezanvi 3a 1 MUHYTY.
4. TloacurTanTe MyJ/bC UCIBITYEMOr0 Ha MEPBOM MHUHYTE BOCCTAHOBUTEIBHOIO
rieproga (3a 15cekyHp):

* (Cpa3y Iocjie OKOHUaHHWs BbINOTHEHUs1 Harpy3ku (P-2)

* yepe3 45 ceKyH/, 11oc/ie ee oKOHYaHus (P-3)
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5. 3amnuIuTe ToyiydeHHble pe3y/ibTaThl B Ta0/uily Ne 2 TPOTOKOJIA OMBITOB.
6. Beruniciure nokazamesnb cepoeuHoti 0esmenbHocmu (I1C/]) o dhopmyiie:

INCA = 4x(P-1 + P-2 +P-3)—200
10
3arnuimTe royyeHHble pe3y/ibTaThl B Tabsuily Ne 11 mpoToKoJ/ia OIbITOB.

ITpomokoa uccnaedosaHuli
1. 3anuiTe mosiyueHHbIe pe3y/bTaThl B Tabmuiy Ne 11:

Tabmura Ne 11

P-1 P-2 P-3 TIICJI TpakToBKa MpoobI

2. OueHuTe KpUTepUil OMNTUMaJbHOCTH BereTaTMBHOIO oOecrieyeHuUs
CcepieYHO-COCY/JMCTOM CUCTeMbl MPU BbITIOTHEHUU (DU3UUeCKOM Harpy3Ku Majiou
MOIIHOCTH Ha Tipo0y Pydbe wuConb3ys OLIEHOUHYI0 Tab/vily ToKa3aTesis
cepaeuHou aesitesibHoCcTH (ITCU).

3.Cpuenatite BbIBOJ, 0 GyHKI[MOHaALHOM cOCTOSIHUM CCC UCTIBITYeMOoro.

3. OnpedeneHue Ko3gpuyueHma ébIHOCAUBOCTIU.
Vcnonb3yeTcst Ajs1 OLIEHKW CTEeNeHW TPEeHUPOBAHHOCTH CepAeYyHO-COCYAUCTOU
CUCTEeMBI K BBITIOJIHEHUIO (DU3MUYeCKOM Harpy3Ku U orpe/iessieTcs 1o (hoopMy.ie:

KB =4YCCx10
I ,

rae UCC — yacToTa cep/ieuHbIX COKpallleHUH, y/./MUH;
[1/1 — my/bCcoBOe JaBieHue, MM PT. CT.
IToka3sarTens HOpMBI: 12-16 ycit. ef.
YBemuuenne kosdduienTa BeiHocMBOCTH (KB), cBsizaHHOe € yMeHbIlleHHEM
[1[0, siByisieTcsl CBUZETENBbCTBYeT O JeTPEHUPOBAHHOCTU CepJeYyHO-COCYAUCTOU
CUCTeMbl, YMeHbllleHHe 00 YTOMJ/IEHUH.
ITopsidok paGombi
1. TlogcuvralTe WCXOAHYK 4YacTOTy cepAeuHbix cokpaileHunt (UCC)

WCIIBITYEeMOTO 10 TMyJbCY.
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2. V3MepbTe CUCTO/IMUECKOe M [AUACTO/IMYeCKoe [aBjieHue MCIbITYeMOro I10
Metoay KopoTkosa.

3. [logcumnTarite BeJIMUMHY MYJIbCOBOTO JlaB/IEHUST

4. IMoacuutaiite Ko3pduieHT BoiIHOCTMBOCTH (KB)

4. 3amuInmTe MoJiydeHHble pe3yabTaThl B TabauIly Ne 12 1poTOKOJ/Ia OMBITOB.

Tabma Ne 12

CA Jivi| I YCC KB CooTBeTcTBHE

HOpMe

6. Cnenaiite BbIBOJ, 0 PyHKIIMOHABHOM cocTOosIHUU CCC UCOBITYeMOoro.
O1jeHKa BereTaTUBHOIO CTAaTyCa Cep/ledHO-COCYAUCTOMU CUCTEeMbI
HHoekc Kepoo — 1n103Bo/IsieT BbISIBUTb CTeleHb B/IMSHUSI BereTaTUBHOW HEPBHOM

CHACTEeMbI Ha CepAeYHO-COCYAUCTYH0 CUCTEMY;

« TI'na3o-cepdeunast npo6a - UCTIONIL3YeTCS AJ1s1 OTIpefiesieHust Bo30yAMMOCTH

rapacuMIIaTUYeCKUX LIEHTPOB PeryJisiLiui CepJleuHoro purMa.

1. UHodekc Kepao :

BU=1- (A1 :4YCC) x 100,

rae BU — BeretatuBHbIM UHeKC, I/l - AMacTo/inueckoe AaBjieHUe, MM.PT.CT.;
YCC - yacToTa cep/ileuHbIX COKpall[eHUH, YJ/MUH.
ITokasaTess HopMbel: BU = oT — 10 50 + 10 %
Tpakmoeka npobbl: TIOJIOKUTETbHOE 3HaueHue - Tpeo0sia/jaHie CUMIaTHUeCKUX
B/IMSIHUM, OTpHUIlaTe/lbHOe 3HaueHWe - TipeobsiafjaHye TapacMMIaTHYeCKUX
BJIUSTHUM.

ITopsidok paGombi

1. TlogcuvralTe WCXOAHYK 4YacTOTy cepAeuHbix cokpawenunt (YCC)
WCTIBITYEeMOI'O TI0 ITYJIbCY.
2. I3mepbTe AUacTo/IMYeCcKoe JaBjieHre UCTIBITYeMOoro 1o metoay KopoTtkosa.
4. Tlopcuurante unAekc Kepgo no ¢popmysie (UB)
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4. 3amuImMTe MoJydeHHbIe pe3yabTaThl B Tab/HIly Ne 13 ITpOoTOKOJ/Ia OMBITOB.

Tabmma Ne 13

YCC Ji1vl| nB CooTBeTCTBHE HOpPME

6. CaenaiiTe BbIBOJI O CTeleHU B/IUSIHUSI BereTaTMBHOW HEPBHOW CHUCTEMbl Ha
CepJeuyHO-COCYJUCTYI0 CUCTEMY UCIIBITYEMOTO.
Bonpocbi:

1.Ha3BaTh OT/IMUMTE/IbHBIE 0COOEHHOCTH Cep/iila B 3MOpHoHa/ILHOM Tiepuo/ie? Kakue
(akTOpbI BJUSIOT Ha CTpOeHre U (PYHKIMU cep/lia Iioza?

2.Uem oObsicHsieTCST 3amefljieHHe CKODOCTH [BW)KEHHs KPOBM I10 COCyJaM C
BO3pacToM?

3.Kakve ¢akTopsl BUSIOT Ha TIOKa3aTe/ld apTepUabHOTO [laB/ieHUs JeTell U
TOJIPOCTKOB?

3.UT0 Takoe rOHOLLIeCKasi TUTIEPTOHUS Y C UeM OHa CBsi3aHa?

5.B uem 3aknrouaeTcs siBjieHUe JbIXaTebHOW apUTMUN?

127




3aHaTue 9
Bo3pacTHbie 0C00eHHOCTH AbIXaHusA. MeTo/Ibl onpe/je/IeHus
(QyHKIMOHA/IBHBIX MMOKa3aTe/ie JbIXxaTeJbHOM cucTemMbl. CiupoMeTpus.
DyHKIMOHA/IbHBIE TIPO0BI ABIXaHUS

/IbIxaHue — COBOKYMHOCThH TIPOLIeCCOB, 00eCreunBaroIuX MOCTYII/IeHHe B
OpraHu3M KHCJIOpPOZa, WCIO0J/Ib30BaHWE €ro [Jisi OKMUC/IEHUS] OpraHhuYeCKUX
BEI[eCTB C OCBOOOKIEHHEeM 5>HEPrUM U BbIZIEJIEHWS YITIeKHUC/IOTO Tas3a B
OKPY’KaroI[yI0 Cpefy.

[pIxaHve COCTOUT U3 CIeYIOIUX ITarloB:

- ra3000MeH MeXK]y a/IbBeO/ISIPHOM CMeChIO Ta30B U aTMOC(EPHBIM BO3YXOM;

- Ta3000MeH MeXJy CMeCbl0 Ta30B B ajbBeosaX W IPUTEKAIOIUX K JIETKUM
BEHO3HOM KPOBBIO;

- TPAHCIIOPT KUCJIOPOZA U YIJIEKUCJIOTO ra3a KPOBbIO;

- ra3000MeH MeX/ly apTepHa/IbHOM KPOBbIO M TKaHSIMU;

- TKaHeBOe JIbIXaHHe.

Pa3nuuatoT BHelllHee W BHYTPeHHee 3BeHbsl CUCTeMbI JibixaHus. BHellHee
3BeHO CHMCTeMbl [AbIXaHUS — 3TO COBOKYMHOCTb JIETKUX C BO3AYXOHOCHBIMU
MyTIMA W TPYAHOM KJIeTKA C MbIIIaMM, TPUBOJSAIINMH ee  [BIKEHHe.
BHyTpeHHee 3B€HO CHUCTeMbI [IbiIXaHWs BK/IH0UaeT KPOBb, C€PAEYHO-COCYJUCTYIO
CHUCTEMY W OpraHe/bl K/IeTOK, 00ecrieurBaloIMX IOTpebeHre KHUCI0po/a
(BHyTpeHHee fbIXxaHue). BHewHee ObixaHue — 3TO criocob razooOMeHa MeXKIy
KPOBBIO OpraHM3Ma U OKpyKaroileu cpesou. OHO BK/IIOYaeT ABa Ipoljecca —
BEHTH/IALIMIO JIETKUX ¥ Ta3000MeH CMeChI0, HaXO/SIIIeNCs B abBeoIax.

@yHKI[MOHA/IbHOE COCTOSIHMEe JIeTKMX 3aBUCUAT OT BO3pacTa, II0Jia,
(b131MUeCcKoro pa3BUTHS U psijia Ipyrux (hakTOPOB.

O cocTosiHUY (PYHKIUM AbIXaHUs B 11€JIOCTHOM OpraHHW3Me MOYKHO CY/IUTh Ha

OCHOBdHHMH C/1eJYHOLIUX eé ToKa3aTesieu:
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I'ny6una u yacmoma obixanus (9/I). Y B3pocioro yesnoBeka B mokoe Y/J
coctaBnsieT oT 16 7o 20 B MuHyTy (y HOBOopoXKAeHHOro — 40-45; B 2-3 roja — 25-
30; B 5-6 sieT — okoJ10 25). Bo cHe fpixaHue ypexkaetcs o 12-15 B MUHYTY, a pu
bu3rueckoi Harpy3Ke, SMOIMOHATBHOM BO30Y>K/IeHHH, 1T0c/ie 06UIBHOTO TIpUéMa
TIUIIM yyaillaeTcsa (3T0 0COOeHHO XapaKTepHO Ajis JieTell). V3MeHeHuWe puUTMa
JIbIXaHWs1 Ha3bIBaeTCsl OucnHoe (0/lHa U3 pa3HOBUHOCTEN [UCIHOE — OJbIIIKA),
OCTaHOBKa [bIXaHUsi — anHoe. [laTtosornueckoe ypexeHUe [AbIXaHUs, Kak U
BbID@)KEHHOEe MCITHOe SIB/ISIeTCSI CUMITTOMOM TsDKENbIX 3aboneBanuii LTHC wmum
TOKCUYECKUX MOPaXKeHUH [IbIXaTebHOIO LIeHTpa.

CBoeobOpa3vie CTpPOEHUS TPYJHOM KJIE€TKM U Majasi BBbIHOCIMBOCTD
[bIXaTebHbIX MBIIIL] [eal0T [bIXaTe/bHble [BWXKEHUS Y [JeTeu MeHee
rIyOOKMMU M YacThIMU. B3pocibiii ’Ke uesioBeK fenaer B cpefHeM 15-17
JbIXaTebHbIX ABW)KEHUM B MUHYTY; 3@ OJUH BAOX MPU CIIOKOMHOM [IbIXaHUW OH
BabixaeT 500 My Bo3ayxa. IIpu mbliiieyHol paboTe [pIxaHue ydaljaeTcsi B 2—3
pa3a. Y TpeHHWPOBaAHHBIX JItO/lel MPY OAHOU U TOM ke paboTe 00BEM JIeTOUHOM
BEHTWISALIMM TIOCTETIeHHO YBe/NUYMBAeTCs], TaK KaK JbIXxaHHe CTaHOBUTCS Oosee
peakuM u TiaybokuM. I[Ipu T1yOOKOM [AbIXaHWM a/IbBEOISIPHBINA  BO3JyX
BeHTUMpyeTcs: Ha 80-90 %. OTo obecrieunBaeT Oonbinyo Aubdy3ur0 ra3oB
yepe3 anbBeosibl. [Ipy HernyboKOM UM 4YacTOM JbIXaHUU BEHTUJISILUS
a/TbBEOJIIPHOTO BO3/[yXa 3HAUMTE/IbHO MEHbIIIe ¥ OTHOCUTE/LHO OOoJIbllast 4acThb
B/IbIXaeMOI'0 BO3/lyXa OCTaeTCsl B TaK Ha3blBAeMOM MEPTBOM IMPOCTPaHCTBE — B
HOCOIJIOTKE, DPOTOBOM TIOJIOCTH, Tpaxee, OpoHxax. Takum obpa3oMm, ¥y
TPEHUPOBAHHBIX JIIO/leli KPOBb B OOJIbIIIEN CTEleHW HaChII@eTCsl KUCIOPO/IOM,
yeM y JoZiel HeTpeHUPOBaHHLIX. I'/lyOUHa ObIXaHUs XapaKTepu3yeTcsi 00beMoM
BO3/yXa, MOCTYMAKL[MM B JIeTKWe 3a OJWH BJOX, — JbIXaTe/JbHbIM BO3IYXOM.
[pIxaHue HOBOPOXKJEHHOI0 4YaCcTOe W TOBEePXHOCTHOE, TMPU 3TOM ero 4acroTa
To/IBepykeHa 3HauMTe/IbHbIM Konebanusm: 48—63 abixaTebHBIX [IUK/IA B MUHYTY

BO BpeMs CHa. Y JeTel MepBOro rojila >KM3HW 4aCTOTa [bIXaTe/bHbIX ABWKEHUU
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paBHa 50-60 B MUHYTY BO BpeMsi O0opcTBOBaHUS. Y Aeter 1-2-meTHux — 3540
B MUHYTY; Y2—4-7IeTHUX — 25—35 B MUHYTY U y 4—6-71eTHUX — 23—26 B MUHYTY. Y
IIKOJIbHUKOB TIPOMCXOJUT CHWDKEHMEe 4YacTOThl AbixaHusi A0 18-20 B mMuHyTYy.
[Moacuér yucaa Obixavuti (Y/]) TTPOM3BOAWTCS TI0 ABYDKEHUIO TPYAHOM WM
OprolllHOY CTeHKHW U, TIPUTOM, He3aMeTHO /i1 HCC/e[lyeMoro; CHadvasa
MOJICUMTHIBAOT MYJIbC W 3aTeM, He TIpephiBasi IpoLecca, YUC/IO AbIXaHUM B
MUHYTY (TIOACUET AbIxaHWM oOjeryaeT TO/IOXKeHHass Ha TPYAb WM >KUBOT
peGEHKa pyKa ucciefjoBaTe/isi).

HaunbGonee pacrpocTpaHeHHOW XapaKTEPUCTUKOW COCTOSIHUSI  JIETKUX
ABJ/IIETCA UW3MepeHHe /1e20UHbIX 00emM08, KOTOpble CBUETE/NLCTBYIOT O
pPa3sBUTUM OPraHoB [bIXxaHUsi M (YHKLUMOHAJbHBIX pe3epBax JbIXaTeJbHON
cuctembl. OOBIUHO B COCTOSIHUM OTHOCHUTE/ILHOTO TOKOSI TIPY KaXkIoM BZIOXe B
nerkve nmoctynaeTt 0koyio 500 M1 BO3/lyXa U CTOJIBKO K€ BBIXOJUT HapyKy. OTOT
00BeM BO3/lyxa Ha3bIBalOT ObIXame/AbHbIM 006eMOM U WCIOJb3YIOT IS
XapaKTepUCTUKU TyOuHbl AbixaHus. OJHAKO TI0C/ie CMOKOWHOTO BbIIOXa B
nerkux eiile octaeTcsi okoso 1500 mMa Bo3fyxa — 3TO pe3ep8Hbill 006em
ebidoxa. [Tocsie COKOMHOTO BA0Xa YeIOBEK MOXXeT BAOXHYTh erfe 1500 M1 —
pe3epeHbili 00bem 80oxa. Cymma 3TUX Tpex 00BeMOB (JbIXaTeabHOTO,
pe3epBHbIX O0OBEMOB B/l0Xa M BbII0XA) COCTAB/SIET MHCUZHEHHYI0 eMKOCMb
/1e2KUX, KOTOpasi 3aBUCUT OT BO3paCTHbBIX, TIOJIOBbIX M MOP(OI0rUUeCcKrUx
ocobeHHOCTel uesioBeKa W SIBJISIETCS OJHUAM M3 BaKHEMIINX (PYHKIIMOHATBHBIX
ToKa3aTesiel BHEIIHEero AbIXaHusl.

OObeM pIXaTeNbHOTO BO3/yXa YBeJMUYMBAETCs C Bo3pacToM. B 1 mec.
octasnsieT 30 mut; 1 roa — 70 mi; 6 net — 160 mut; 10 et — 230 mi; 14 net — 300

MUJI.
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Puc 23. CxeMa JIeTOUHBIX 00bEMOB U UX OTPa’KE€HHEe Ha CITHPOrpamMMe.

Ku3HeHHass emKocmb se2Kux. B T1OKoe B3pOC/IBIA Ye/IOBEK MOXKET
BJIOXHYTh U BbIJOXHYTb 0K0OJIO 500M/1 BO3yXa, PU YCU/IEHHOM [IbIXaHUHX — ell[e
okosio 1500m1 Bo3myxa. Haubosibillee KO/IMUeCTBO BO3/yXa, KOTOpOEe UelI0BeK
MO>KeT BBbIIOXHYTb T0C/ie TJyOOKOro B/j0Xa, Ha3bIBAlOT >KW3HEHHOW eMKOCThIO
nerkux. Kvi3HeHHass eMKOCTb JIETKUX MEHSIeTCSl C BO3PacTOM, 3aBUCUT OT I10Jia,
CTeNeHW Pa3sBUTHS TPYAHOU KI/IEeTKH, [bIXaTeJbHbIX MbIMIL. Kak mpaBuio, oHa
OonbIille y MY)KUKMH, 4YeM Yy DJKeHIIWH; y CIIOPTCMEeHOB O0o0bIlle, 4eM Yy
HeTPeHUPOBAHHLIX JitoAeu. Harpumep, y IITaHTUCTOB >XKM3HEHHAs €MKOCTh
nerkux cocrasiisger okono 4000mi, y dyrbomictoB — 4200M7a, y THMHACTOB —
4300mn, y tioBLoB — 4900mi1, y rpebiioB — 5500mn u 6osee. K 16-17 rogam
JKU3HEHHasi eMKOCTb JIETKUX [OCTUraeT BeJIMUYWH, XapaKTePHbIX [Jis B3POCJIOro

yeJjIoBEeKd.

CpeaHss BeJIMUMHA )XM3HEHHOU eMKOCTH JIerKuX (B MJI)

ITon Bo3spact B rogax

6 7 8 10 12 15 17
Manbuvku | 1200 1400 1440 1630 1975 2600 3500
JIeBOUYKU 1100 1200 1360 1460 1900 2500 2750
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Y B3pOC/IOro uesioBeKa >KU3HEHHasi eMKOCTh Jyierkux paBHa 3500 ma (500
M + 1500 ma + 1500 mut). ¥ MyKumH OHa Kojebsercs B nipefenax 3200-7200
MJ1, y keHIUH — 2500-5000 mn. Y fgeTelt >KU3HEHHass €MKOCTh JIETKUX MOXET
ObITH orpezieieHa To/MbKO Tocsie 4-5 jmer. K 16-17 romam oHa JocCTUraer
BEJIMUMHBI, XapaKTePHOU [Jisl B3POC/JIOro 4ejoBeKa. [ake TNMpd MakKCHMaabHOM
BbIZIOXe B JIETKUX ocTaeTrcs eirje 1500mMy1 Bo3ayxa. DTO 0oCmMamouHbill 06sem.
JKvi3HeHHast eMKOCTh JIETKUX M OCTaTOUHbIN 00BeM B CyMMe COCTaBJISIIOT 00uwjyio
emkocmb ae2kux. 13 500 my1 BObIxaeMoro Bo3zayxa TOJIbKO 360mi1 TIPOXOJUT B
aqbBeoJibl YW OTJaeT KUCI0poJ B KpoBb. OcrtanbHble 140mi ocTtaroTcsi B
BO3J[yXOHOCHbIX TIYyTIX M B Tra3000MeHe He yd4acTByHOT. Ilo3Tomy
BO3/1yXOHOCHBIE TTyTH Ha3bIBalOT «MEePTBBIM MIPOCTPAHCTBOMY.

KosuecTBO BO3AyXa, BABIXaEMOTO M BBIJBIXaeMOr0 B TeueHHEe OJHOU
MUHYTbI, Ha3bIBalOT MUHYMHbIM 006eMOM ObIXaHusi. B TioKoe ero BemuMuMHa
cocrasyisieT ot 7 fo 107, ipu pusnueckoit pabore yBenuurBaercs 10 150—180sm.
BenuurHa MUHYTHOrO oObema JbIXxaHUsi TakKKe 3aBUCUT OT BO3pacTa, 1oJjia U
CTeTleHd TPeHWPOBAHHOCTH uejioBeKa. 3a cueT OO/IBIIION YaCTOThI JbIXaHUS y
JeTell MUHYTHBIM 00beM [bIXaHHs 3HAUWTEbHO BBIIIE, UM Y B3POC/bIX. Y
HOBOPOXKZEHHOT0 OH cocTaBmsieT 650—670 mi, y pebeHKa mepBOro rofa >KU3HH
— 2600—2700Mmu1, B 10 ster — 4300Mmi1, y B3pocsioro yenoseka — 5000-6000my1.

Bonblllasgs uyacToTa [AbIXaTelbHBIX [BIWKEHUN y pebeHka obecrieunBaeT
BBICOKYIO JIETOUHYIO BEHTHU/ISILIUIO. 3a CUeT OOJIBIIION YaCTOThI JbIXaHUs Y AeTel
3HAUMTEJ/IbHO BhIIlIe, YeM Y B3POC/IbIX, MUHYTHBI 00BheM [JibIXaHus (B TiepecueTe
Ha 1kr maccel). MuHymHbiM 006eMOM ObIXAHUSI HA3bLIBAIOT KOJMYECTBO
BO3/yXa, KOTOPOe YesioBeK BAbIXaeT 3a 1MuH. OH oripe/esisieTcs pou3BejeHueM
BeJINUMHBI [IbIXaTeIbHOTO BO3/yXa Ha UKCJIO AbIXaTeJbHbIX JBWKEHUH B 1 MUH.
MuHyTHBIM 00BEM JbIXaHus coctaBasgeT: 650-700mM1  Bo3gyxa — y

HOBOpOXXJAeHHOro; 2600-2700M1 — K KOHLy repBoro roga »kusnu; 3500m1 — K 6
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rogam; 4300mn — K 10 rogam; 4900min — B 14 jsiet; 5000—6000m1 — y B3pOC/IOTO
yesi0BeKa.

Tun AbIXaHUA MEHsIeTCs B 3aBUCUMOCTM OT BO3pacTa U ToJjia peGéHKa. Y
HOBOPOXX,€HHBIX nipeobJsiaziaeT ouagppazmasnbHoe ObIXaHue TIpH
He3HAUUTe/IbHOM Y4aCTHH MeXXpEOepHoW MYCKynaTypel. Y gered no 1 roja
BLISIB/IIETCSI TaK Ha3biBaemMoe 2py0oOprowiHoe ObixaHue C TipeoOnafiaHuEM
auadparMasbHOTO:  9KCKYPCHH  (TIOJIBWKHOCTh) TPYJHOM KJIeTKU cabo
BbIp@)KeHbI B BepxHell eé yacTu W, HaoOOpOT, Topa3fi0 CWibHee — B HWKHHUX
otaenax. B Bo3pacrte 3-7 jier, B CBAA3M C pasBUTHEM MYCKYJ/aTyphl [171Ie4YeBOr0o
rnosica, BCE OTUET/IMBee BbIAB/ISETCS 2pyOHOe OblXaHue, HauWHaoLlee
ornpeie/IEHHO JOMHUHUPOBATh HaJ, AUaparMaibHbIM.

[lepBble pasnvuvsg TWMa [bIXaHWS B 3aBUCMMOCTH OT I10Jla HAYMHAKOT
OTUET/IMBO TIPDOCJIEXXMBAThCSI B Bo3pacte 7-14 jeT: y MalbuMKOB B
nipeArybepTaTHBIA 1 TyOepTaTHbIN Mepro/ BbipabaThIBaeTCs T/IaBHBIM 00pa3oM
OprowHOU mun bIXaHus, a Y IeBOUYEK — 2PYOHOLI.

Bonbliioe 3HaueHue [i/isi pocTa U pa3BUTUSI peOeHKa KMeeT HOCOBOE
AbIXaHUe, BBIKJIFOUEHHE KOTOPOro BeJleT K PACCTPOKMCTBY CHA U TMHILLIEBaPEHUS U,
K OTCTaBaHUIO (PM3UUECKOTO U YMCTBEHHOT'O pa3BuUTHs. TpebyeTcs TiaTe bHbINA
yXO7, 3a MOJIOCThI0 HOCa TPY/AHBIX [eTel, a MPU BO3HUKHOBEHUM 3a00JieBaHUM
HOCOTJIOTKM (PUHUTBI, Ha30()apHUHTUTHI, aZleHOM/bI HOCOBOU TOJIOCTH) CeAyeT
He3aMe/IJTUTe/IbHO MPOBEeCTH COOTBETCTBYHOLee jieueHre. B Bo3pacre ot 3 10 7
7IeT B CBSI3U C pa3BUTHEM ILJIeUeBOr0 Tosica Bce Oojiee HauMHaeT Tpeo0/aiaTh
2pyoHoli mun ObixaHusi. B Tmiepuof T0JIOBOTO CO3peBaHUsl TPyJHas KJeTKa
npuobpeTaeT (hopMy B3pOCIOr0 uesioBeKa, XOTS OCTaeTCs ellje MeHbllei 1o
pa3mepy. ['py/iHasi KjeTKa y JeBouek rnpruobpeTaeT LUIMHAPHUUYECKYt0 dopMy, U
TUM [IbIXaHWUsI CTAHOBUTCSI TPYJHBIM (BepxHUe peOpa aKTHBHee y4acTBYIOT B
JbIXaHWUH, UeM HIDKHUE). Y Ma/JlbuMKOB OHa MpHobpeTaeT KOHUUYECKYI0 ¢hopMy C

OCHOBaHHEM, 00pallleHHbIM BBepX (T/IeueBOM MOsIC IIIMpe Ta3a) U mun ObIXAHUS
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cmaxogumcsi opowHbIM (HWKHUE pebpa U JuadparmMa akTHBHO yuaCTBYHOT B
AbIXxaHuu). B 3TOM BO3pacTe NOBBIIAETCS PUTMHUYHOCTb [JbIXaHUS, 4acTOTa
IbIxaHUs yMeHblaeTcs 1o 20 B MUHYTY, a T1you-

Ha pacTteT, U MUHYTHBIM 00beM Jierkux cocrasiaseT 35004000 wmui, uTO
npubkaeTcss K TOKas3aTesissM B3pocsioro uenoBeka. K 18 rogam uacrtorta
[bIXaHUsl ycTaHaB/uBaeTcsi 16—17 B MMHYTy, U MUHYTHbI 00beM [AbIXaHUS
COOTBETCTBYeT HOpMe B3POCJ/IOrO.

Bo3pacTHbie 0CO0€HHOCTH [bIXaHusA. Jlerkve U BO3JyXOHOCHbIE MyTH
HauMHAIOT pa3BUBATbCs Yy SMOpUOHa Ha 3-U Heflene. B manbHeliiiemM B mpoiiecce
pocta dbopMUpyeTCs oseBoe CTPOeHUe JIerKUX, mocie 6 MecsiieB 00pa3yroTcs
a/ibBeosibl. B 6 MecsilieB OBepXHOCTh a/ibBe0JI HAUMHAEeT MOKPbIBaThCs OenKoBO-
JIATIHON BBICTUNIKON — cypdakTaHToM. Ero Hanuuue siBisieTcss He0OXOAUMbIM
yCJIOBUEM HOPMa/IbHOW aspalivM JIeTKuX Iocsie poxkaeHus. [Ipy Hemocratke
cyp(akTaHTa Mocje MornajaHusl B JieTKHMe BO3/AyXa ajlbBeosibl CHaZaroTCs, UTO
TPUBOAUT K TSDKEJbIM paccTpoucTBaM. ety mo 8-11 jileT UMEIOT He[0pa3BUTYIO
HOCOBYIO T10JI0CTh, HaOyXI1Iy10 CJIM3UCTYIO 000/I0UKY, U Cy’>KeHble HOCOBbIE XO/bl. DTO
3dTpyAHAEeT AbIXaHHW€ HOCOM, IM03TOMY A€TH YdCTO AbIIIAdT C OTKPBITBIM PTOM, 4YTO
MO>KeT CII0COOCTBOBATh MpOCTyAHbIM 3860H€BaHI/IHM, BOCIIdJIEHUIO I'VIOTKXA U I'OPTdHHU.
KpOMe TOTI'O, IIOCTOSATHHOE  [IbIXaHWe PTOM  MOXKET [IIpUBECTHM K  UYdCTBIM
otuTaM (BOCrajieHHe CpeJHero yxa), OpOHXWTaM, K HeNpaBWIbHOMY PAa3BUTHIO
TBepZoro Heba, K HapyIlIeHWI0 HOPMaIbHOTO T0JI0’KEHUS] HOCOBOM TMeperopojKy.

C  BO3paCTOM  yBe/JWUMBAKOTCS  JKM3HEHHas  eMKOCTb  JIeTKUX,
TIPOHULIAEMOCTb JIerOYHbIX a/ibBeosi Ayt O, u CO,. ITO CBSI3aHO C yBeJIMUeHUueM
Macchl Tefla U paboTaroluX MBIIIl, C POCTOM TOTPeOHOCTH B 3HEpPreTHUYeCcKuX
pecypcax. Kpome Toro, gbixaHue CTaHOBUTCSI Oojiee 3KOHOMHUUYHBIM, 00 3TOM
CBU/IeTeNIbCTBYIOT CHID)KEHHWEe 4YaCTOThbl [bIXaHWs U [bIXaTeJbHOr0 O0beMma.
Haubonbiivie wmopdodyHKIMOHa/IbHbIE HW3MeHeHUs B JIeTKUX OXBaTbIBalOT

BO3paCTHOM mepuoj A0 7-8 neT. B 3TOM BoO3pacTe OTMeuaeTCs UHTEeHCHBHasi

134


http://nmedicine.net/otit-a-v-narode-oshibochno-pishut-atit/

nuddepeHIMpoBKa OPOHXMA/ILHOTO /lepeBa U yBeluueHre KOJIMUecTBa ajibBeo.
Poct silerouHbiXx 06BbEMOB CBsI3aH TakKe C W3MeHeHWeM [uaMmeTpa ajibBeos. B
rnepuos ¢ 7 no 12 netr guameTp ajbBeOsl YBeJMUYUBAETCS BIBOE, K B3POC/IOMY
COCTOSsHMIO — BTpoe. OOIrjasi MOBepXHOCTh aibBeos yBenuumBaeTcs B 20 pas.
opranb y feTeil Oojiee KOpOTKasi, ueM y B3poc/ibix. Hanbomee MHTEHCHBHO 3TOT
OpraH pacTeT B TiepBble 3 TO/la )KU3HU pebeHKa, U B MepUOoJ, TI0JI0BOT0 co3peBaHusi. B
rnocjie[HeM Cjydyae (OPMUDYIOTCSI TIOJIOBble pa3/vuvs B CTPOEHHWW TOpTaHU: Y
Ma/JIbuMKOB OHA CTAHOBUTCS 0Oojiee IMPOKOM (0COOEHHO Ha YPOBHE I[UTOBHAHOTO
XpHH_[a), IoABJIAeTCA KdAbIK M I'OJIOCOBBIE CBA3KHM CTAdHOBATCA bosiee AJIMHHBIMH, UTO
o0yc/ioB/IMBaeT JIOMKYy Tojioca U ¢hopMUpOBaHHeM 0o0Jjiee HU3KOTO r'0jioca y MY’KUMH.
Cnu3uctast 060/i0uKa BO3ZIyXOHOCHBIX TyTel fAeTeid 7o 15-16 jeT oueHb ys3BUMa K
I/IHd)EKL[I/IHM 34 C4HeT TOro, 4to COAEP>XHUT MeHbIllee KO/JINYeCTBO C/IM3UCTBIX XKeJjie3 U
OUeHb He)XHasd.

OCHOBHBIM Tra3000MeHHbIEe OpraHom AleﬂTEJ’IbHOﬁ CHUCTEeMBI HABJ/JIAKOTCA
jerkue. C BO3pdCTOM CTpPO€HHEe JIETKMX 3HAUMUTEe/IbHO MEHAETCA: HapdCTaeT [AJ/IMHA
BO3/IyXOHOCHBIX IMyTeli, a B Bo3pacte /10 8-10 jeT elle ¥ yBeJUUYMBAETCS KOJTUUECTBO
JIETOUHLIX ITIY3BIDBKOB — dJ/IbBE€OJI, ABJ/IAIOIINXCH KOHEUHOM YaCTbIO AbIXdTe/IbHOI'O
nytd. Takum obpa3om, pa3BuUTHe AbIxaTe/JbHON (YHKLWW JETKUX MPOUCXOAUT
HepaBHOMepHO. HauboJsiee MHTEHCHBHOe pa3BUTHe OTMeYaeTcCsl B Bo3pacTe 6-8,
10-13, 15-16 neT. B 3TH Bo3pacTHBIe TT€PHO/IbI IIpe0b/iaZiaeT pOCT U paciiipeHue
TpaxeobpoHxuanbHOrO epeBa. Kpome Toro, B 3T0 BpeMsi Haubosiee MHTEHCUBHO
rpoTekaeT rnpouecc AudepeHMPOBKY JIErOUHOM TKaHU, KOTOPbIM 3aBepIlIaeTCs
K 8-12 ropmam. KpuTuhueckve mepuoAbl Ajsi Pa3BUTUS (PYHKLMOHATbHBIX
BO3MOXXHOCTe! CHUCTeMbl AibixaHus HabrogaroTcst B Bo3pacte 9-10 u 12-13 ser.

B nepuog mosoBOro Cco3peBaHUs TIPOUCXOASAT BpeMeHHble HapyLIeHUs
peryJisiliiy AbIXaHUsl U OPraHrW3M MOAPOCTKOB OTJIMUAETCSI MEHbIIIEN YCTOMYMBOCTBIO K
He/IOCTaTKy KHC/IOpO/ia; UeM OpraHu3M B3pOC/IOTO uesioBeKa. YBeIWuuBaroliasi Io
Mepe pOCTa U pa3BUTHUsS OpraHu3Ma TMOTpPeOHOCTH B KHC/IOpofe obecrieurBaeTCs

COBEPIIEHCTBOBAHWEM  DEry/jdiyM  AbIXAdTE/JIbHOI'O  dIllldpdTa, HpI/IBO,Z[HU_IEI‘;I K
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BO3pacTarollleld 3KOHOMM3allid ero JesTeJbHOCTA. [lo Mepe co3peBaHUsI KOPBI
OOMBILIMX TIOMyIIApHi, COBEPILEHCTBYETCS BO3MOXKHOCTb TIPOM3BOJIBHO HW3MEHSThb
JbIXaHWe - TIOJIaBJIsATh JbIXaTe/bHble [IBU)KEHUS WKW TIPOU3BOAUTH MaKCHMAaJbHYHO
BeHTWISILIUIO JIeTKUX. Takue BU/BI JiedTellbHOCTH, Kak Oer, rjiaBaHue, Oer Ha KOHbKax
U JIbDKax, e3/la Ha BeJiocuIleie, Pe3KO TMOBBIIAI0T 00beM JIeTOYHOM BeHTWISALUU. Y
TPEeHUPOBAHHBIX JIIO/Iel yCu/ieHHe JIerouyHoro razoobMeHa HzeT TJlaBHbIM 00pa3oMm 3a
cueT yBeJMueHUs TyOuHbI AbixaHus. [IeTu ke B cuily ocobeHHOCTell WX ariraparta
JbIXaHUs He MOTYT Mpy (PU3NUeCKUX Harpy3kax 3HAUMTeIbHO W3MEHUThb - TJIyOMHY
JBbIXaHWs, a yualllaloT AbixaHue. M 6e3 Toro uacTtoe W TOBEPXHOCTHOE [bIXaHUE Yy
JeTel pu (HU3UUECKHUX Harpy3Kax CTAHOBUTCS ellle 0oJiee YacTbIM U TIOBEPXHOCTHBIM.
OTo MpUBOAUT K Oosiee HU3KOU 3PPEKTUBHOCTU BEHTU/ISILIUU JIETKUX, OCOOEHHO Y
MasieHbKUX JeTedl. OpraHusM TOJpOCTKa, B OTJIMUKE OT B3POCJIOro, ObICTpee JoCTaeT
MaKCHMabHOTO YPOBHS MOTpebyieHrs KUCI0po/ja, HO U ObICTpee mpeKpailiaeT paboTy
M3-3a HeCrocoOHOCTU [IO/ITO TIOJ/IepP>KUBaTh IMOTpeb/ieHre KWCIOpo/a Ha BBICOKOM
ypoBHe. [Ipon3Bo/IbHbIE U3MEHEHHs [IbIXaHUsI UTPa0T BaXKHYIO POJib MPU BBIMOTHEHUU
psiZia AbIXaTeNbHBIX JBWKEHHWW W MOMOrar0T MPaBWIBHO COYeTaTh OMpeJe/ieHHbIe C
da3oit AbixaHus (BAOXOM U BbIIOXOM). OJHUM U3 BaXKHBIX (DAKTOPOB B 00ecrieueHUH
ONTUMAaJIbHOTO (PYHKLMOHUPOBAHUS AbIXaTeJbHOW CUCTEMbl TMPU Pa3MYHOr0 BHJA
Harpy3oK, SIB/IS€TCS Ppery/sliysi COOTHOILEHWs BjAOXa U Bbiioxa. Haubosee
3¢ PeKTUBHBIM U 0b6seryaroium Gr3nUeckyro U yMCTBEHHYIO /1eATeIbHOCTH SIBJISIeTCS
JbIXaTebHbIA LUK/, B KOTOPOM BbIJJOX JJIMHHEE BOXa.

HayuuTh [eTeli MpaBWIBHO ABIIIATh TPU X0Ab0e, Oere W [APyrux BUjaX
JesiTeNIbHOCTU - OJHA W3 3ajay yuutessi. OJHO U3 YC/IOBUM TPaBUIBHOTO AbIXaHUS -
3TO 3a00Ta O pa3BUTUM TPYJHOM K/IEeTKH, MOTOMY UTO JJIUTeTbHOCTb W aMIUIUTyAA
JbIXaTebHOTO LMK/IAa 3aBUCAT OT J[AeWCTBUS BHEIIHUX (DaKTOPOB W BHYTPEHHUX
CBOMCTB CUCTeMbl JieTKWe-TpyAHasi KjieTka. [lasg 3TOro Ba)KHO TMpaBU/IbHOE
pacriojiokeHe Tena, 0COOEHHO BO BpeMsi CHUeHWs 3a TMapToH, [bIXxaTesbHast
rMMHAacCTHKa W [Jpyrve (usnueckue yIIpaKHEHUs, pa3BUBAlOLUe MYCKy/aTypy,
TIPUBOJAIIIYIO B JBM)KEHUe TPYAHYI0 KieTKy. OcobeHHO 1osie3Hbl B 3TOM OTHOLLIEHUN

TdKHW€ BUbI CIIOPTd, KdK IlJIdBaHHE, T pE6J'[H, KdTdHHMe Hd KOHBbKAX, XO'[U:63 Ha JIbDKaX.
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OOBIYHO YEeIOBEK C XOPOIIO PA3BUTON TPYJHON KIETKOW [BIIIMT PAaBHOMEPHO H
npaBWIbHO. Hazio mpuyuath feTeii XOAWUTh U CTOSATh, COO/IIO/ast IPaBUILHYIO OCaHKY,
TaK KaK 3TO COJeMCTBYeT pacIMPeHUI0 T'PYJHOU K/IeTKH, obserdaeTr AesTelTbHOCTDb
NerKux u obecrieuriBaeT Oosiee TIyO0KOe AbixaHue. [Ipy COTHYTOM TOJI0XKEHUH TeJia B
OpraHv3M TIOCTyTaeT MeHblllee KOJIMYeCTBO Bo3jyXa. IIpaBUibHOe TMO0XKeHue
TYJIOBUILIA JieTeld B TIpoliecce Ppas3/WyHbIX BUAOB [JesTeIbHOCTU COZEMCTBYyeT
pacIIMpeHn0 TPYJHOM K/IeTKH, obecrieunBaeT Tybokoe apixanue, HaobGopot, mpu
COTHYTOM TIOJIOXKEHUM Tesla CO3JaroTcsi oOpaTHbIe YC/I0BHsI, HapylllaeTCsi HOpMasibHast
J1esiTeNTIbHOCTh JIETKUX, UMU TIOTJIOIIAeTCsl MeHblllee KOMYeCTBO BO3/yxa, a BMeCTe C
3TUM M KUCJIOPO/Ia, UTO CHWXKAeT COTIPOTHB/ISIEMOCTb OpPraHr3Ma K Heb1aronpusTHEIM
dakropam BHelHel cpeabl (A.I'. XpumnkoBa, M.B. AuTtpornoga, [I.A.®apbep, 1990r.)
Cnupomempusi — MeTOJi OIpejieJieHUs] >KM3HEHHOU €eMKOCTH JIeTKUX
(OKEJI) u cocTaBastonux ee o00beMoB Bo3gyxa. OObeM BAbIXaeMOTo U
BbIJIbIXaeMOIr0 BO3JyXa MOXHO U3MepUTb C T[OMOLLIbI CYXOBO3JYLUIHOIO
cripoMeTpa.
ITeab pabombl: 0OCBOUTH HAaBBIKM W3MEPEHHSI M OI[eHKW OCHOBHBLIX TMapaMeTpOB
[bIXaTe/TbHOW CUCTEMBI.

O6opydoeaHue: CTIIDOMETp, CITUPT, BaTa, 3a)KUM IJIsl HOCa.

Puc. 24 CnupomeTp
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ITopsidok paGombi
1. MyHAIITYK CcriipoMeTpa MPOTPUTEe BaTOW, CMOUYEHHOW CIMPTOM. Y CTAHOBUTE
CTpesKy criipoMeTtpa Ha «0», 3aTeM MakKCUMaJIbHO T'/TyOOKO BAOXHYTb BO3JYX U,
3a)KaB HOC TanblaMmu (WM CrhelyaJbHbIM HOCOBBIM 3aKMMOM), CZeaTh, He
TOPOIISICh, MAKCUMAJILHO T/TyOOKMI BbIZIOX Yepe3 MYH/AIITYK rprbopa. 1o mikae
criipoMmetpa onpezenure JKEJI. M3MmepeHue mposejuTe TPU pasa U B pacyer
BO3bMUTE MaKCUMaJibHOe 3HaueHue. [Ipy MOBTOPHBIX U3MeHeHUSIX HeoOXOANUMO
Ka)XIbI pa3 YCTaHOBUTH LKAy COIMPOMETPA B UCXOJHOE MOJIOXKEeHHe.
2. OnpesienuTe fbIXaTeabHbI 00beM Bo3ayxa. /st 3TOro UCIbITYeMblil fesiaeT
CTIOKOWHBIU BOX Y BbIJIbIXaeT B CIIUPOMETP.
3. Omnpegenurte pe3epBHOro obbeMa BbI0Xa. [lii 3TOr0 UCTBITYeMbIA TOC/Ie
OuepeIHOr0 CIIOKOMHOTO BbIJ0XAa Jie/laéT MaKCHMMaJ/IbHbIUM BbIOX B CIIMPOMETD.
IToBTOpUTE MI3MEpeHMsI HECKOJIBKO pa3 U BBIUKMC/IUTE CPEHIOI0 BeJIMUUHY.
4. Buruniciite pe3epBHBIN 00beM Bioxa (eMKOCTb BAoxa). M3 Bemuunbl XKEJT
BbIUWTAaeM CyMMY JibIXaTe/JIbHOTO U pe3epBHOr0 005eMOB BbIZI0Xa.
POgBpgoxa = XKEJI — (B +POBbI10Xxa)
5. PaccumraliTe [OO/DKHYHO >KM3HEHHYH) EMKOCTh JIETKUX B COOTBETCTBUU C
Bartivim Bo3pacToM U 1oJioM:
Jns ioHowetl 13-16 nem:
JKEJI= (Poct (cm) * 0,052) — (Bo3pacr (siet) « 0,022) — 4,2
/s deeywek 8-16 nem:
JKEJI= (Poct (cm) * 0,041) — (Bo3spacr (s1et) » 0,018) — 3,7

s ncenwjuH no ¢popmyne Jloodeuza:

JKEJI= (Poct (cm) » 0,041) — (Bo3spacr (71eT)  0,018) — 2,68

JXEJI= (Poct (cm) * 40) + (macca (xr) * 10) - 3800
Jna myxcuun no ¢popmyne Jlooeuza:

JKEJI= (Poct (cm) » 0,052) — (Bo3spact (71eT) * 0,022) — 3,60

XKEJI= (Poct (cm) » 40) + (macca (kr) * 30) — 4400
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[To gaxHbIM Tabmmi] 14 wiu 15 ompeiesiiTe HOPMaTHUBHYIO JKHU3HEHHYIO0 éMKOCTh

nerkux (ZKEJI):

JKu3HeHHasA éMKOCTbD JIerKMX //I OHoLIeH (MJ1)

Tabmia 14

Poct, cm

Macca Te/a, Kr

60

65

70

75

80

85

90

95

165

4000

4150

4300

4450

4600

4750

4900

5050

170

4200

4350

4500

4650

4800

4950

5100

5250

175

4400

4550

4700

4850

5000

5150

5300

5450

180

4600

4750

4900

5050

5200

5350

5500

5650

185

4800

4950

5100

5250

5400

5550

5700

5850

190

5000

5150

5300

5450

5600

5750

5900

6050

195

5200

5350

5500

5650

5800

5950

6100

6250

JKu3HeHHas éMKOCTb /i JieBylIeK (M)

Tabmuija 15

CM

PocrT,

Macca Tena, Kr

40

45

50

55

60

65

70

75

80

150

2600

2650

2700

2750

2800

2850

2900

2950

3000

155

2800

2850

2900

2950

3000

3050

3100

3150

3200

160

3000

3050

3100

3150

3200

3250

3300

3350

3400

165

3200

3250

3300

3350

3400

3450

3500

3550

3600

170

3400

3450

3500

3550

3600

3650

3700

3750

3800

175

3600

3650

3700

3750

3800

3850

3900

3950

4000

180

3800

3850

3900

3950

4000

4050

4100

4150

4200

6. PaccuuTaiiTe WHTerpabHbIN

roKazaresb — aoanmMAayuoHHbIll NOMmMeHYuasl

obixameibHOU cucmembl (AIlxc). OH onpepe/sieTcsl Kak OTHOIIIeHHe yKU3HEeHHOMN

émkoctu nérkux (ZKEJI) k ero gomkHou (J2KEJI) BerurHe U BbIPayKaeTcst UMC/IOM

ot 0 mo 1:

Kpurepun:

Allgc = XEJI/ JDKEJT

Allnc = 1,00-0,85 — He3HaUMTe/IbHBIY (KOHTPOJIbHBIN) YPOBeHb HarpspkeHust Allyqc

Allgc = 0,84-0,60 — cyijecTBeHHbIM YpoBeHb HanpskeHUs1 Allyc

Allgc = meH. 0,60 — BbicOKMI YpoBeHb HanpsbkeHust Allc
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7. OpUEeHTUPOBOUYHBIM KDUTEPHEM AOCTaTOYHOCTU JIETOUHOU BEHTUJISILIUU
SABNISIETCS Hcu3HeHHbIU uHoekc (DKN): Ou onpeesnsieTcs 1o dhopmy.ie:
KU = XKEJTI (M) / Bec (kr)

B HOopme i1 My)KUMH OH JO/DKeH ObITh He MeHee 60 -70 m/kr, a Ajs
JKeHIIMH He MeHee 55-60 muI/kr. Ecimm mpu pacyeTe Bbl MOJYUUTE MEHBIIYHO
BeJIMUMHY, 3TO Oy/eT CBUAeTe/NbLCTBOBaTh 0 HemoctaTouHoctu JKEJI, wim o6
130bITOUHOM Macce.

ITpomokoa uccaedosaHutl

[TonyueHHbIe JaHHBIe BHECHUTE B TaOJIUIy W IIpOaHATH3UPYITe:

IToka3aTesnb [TonyueHHBIN o/KHBIM MOKa3aTesb
pe3yJ/bTar

KEJI

Pe3epBHbIi1 06bEM BOXA

Pe3epBHbIi o0BeM

BbIJI0XA

D yHKIHOHA/TbHBIE MPO0bI AbIXaHUSs

OYHKIMOHATLHBIMM ~ MMPO0aMM,  XapaKTepU3YIOIMUMH  YCTOMUHMBOCTH
opraHmsMa K THIIOKCHH, SBISTIOTC npoda IlImauze (BpeMsi MaKCHMasbHOM
3a/IepP)KKU [IbIXaHUSI Ha Bjoxe) U npo6a I'emuu (BpeMsi MaKCHMAaJTbHOM 3aJIepyKKU
JIbIXaHYsI Ha BbIZIOXeE).

IIpo6a IIITanre (1887 r) — nmpoun3BoJ/ibHasi OCTaHOBKA BHEIITHETO [IbIXaHUS
(TIOB/) Ha BwIcOTe Tyiyb0oKOro BAoxa U IIpoba I'emun_(1893r) — I[IOB/] Ha
BbIZIOXe — MOXXET TMPOBOJAUTLCS B COCTOSHUM TIOKOS M Tiocje (hu3uuecKou
Harpy3KH, [0 1 T0C/ie yUeOHbIX 3aHATHH.

[Tpo6a IllTaHre mMo3BOJsIeT OL[EHUTh YCTOWMUHMBOCTb OpraHM3Ma uejioBeKa K
CMeIIaHHOM TUMepKariHud W TUIOKCUM, OTpakarolllylo o0Iljee COCTOSIHUE
KHCJIOPO1000€eCcrieunBaroIX CUCTEM OpraHH3Ma.

3aganue 1. B TmonokeHWM CTOSI CJefaiTe HECKONBKO bIXaTeIbHBIX

,Z[BI/I)KEHI/Iﬁ " 110CJ1Ie IIOJIHOT'O BAOXda 3aKpoﬁTe POT, a O0JILILIUM U YKa3aTe/JIbHbIM

140



TasibLiaMU 3a)KMUTe KpblIbgd HOCa. [10 cekyHOoMepy oTMeTbTe BpeMsi C MOMeHTa
OCTAHOBKH JIbIXaHUs [0 ero Bo300HOB/ieHUs. Pe3ysbTaT OlleHUTe M0 JaHHBIM
TaOHIIBL.

3aganue 2. [Ipo6a ['eHUM HCTIONB3YIOTCS /I CYKAEHUS O KHCIOPOJTHOM

obecrieueHUM OpraHU3Ma 1 OI[eHKU O0ITero ypoBHsI TPeHUPOBAHHOCTH UesioBeKa.
[Toc/ie HeCKOMbKHX [bIXaTelbHbIX [JBW)XEHUM CJefalTe TIOMHBIA BBIJOX,
3aKpOMTe pOT U 3aKMUTe TajbliaMU HocC. [lo cekyHAOMepy OTMeTbTe BpeMs C
MOMEHTa OCTAaHOBKM [IbIXaHMS 10 ero Bo300HOBjeHHs. Pe3ynbTar oljeHHTE TI0
JAHHBIM TaOJIULIBI.
Onenka: [Ipomo/oKUTeNIBHOCTh 3alepXKKKA AbixaHusd Ha Bbigoxe Ha 30-40%
MeHbllle, yeM Ha BAoxe. C yjyullleHWeM COCTOSIHUSI TPEHUPOBAHHOCTHU BpeMs
3a/Iep)KKUA [IbIXaHWs BO3pacCTaeT, a MPU YTOMJIEHUU CHWXKAeTCsA. «XOpolliue U
OT/INUHbIE» OLIEHKU COOTBETCTBYIOT BBICOKUM (PYHKIIMOHA/JBHBIM pe3epBaM
CHUCTeMBbI KHCJIOPOZI000ecIieueHNs YeI0BeKa.

ManHble GYHKIMOHaIbHbIE TPOOBI MOTYT MPOBO/JUTHCS B COCTOSIHHAY TIOKOST 1
rocsie (uU3NUecKor Harpy3kd. OTHOCHUTENTBHOCTh 3TUX IPO0 OMpeaesseTcs UxX
OO/BITION 3aBUCUMOCTBIO OT BOJIEBOT'O YCH/INS UCTIBITYEMOT'O, UTO Y JOIITKOTLHUKOB
BOCTIPOM3BOJUTCSI THUMoTeTHUeCcKH. OO0e TPOoOBI XapaKTepH3yIOT YCTOHUMBOCTH

opranusma K rurnokcuu. OnjeHouHble Kputepuu 1po6 ITanre v ['eHun npuBeeHbI

B Tabnmile.

OueHkKa pe3y/1bTaToB PyHKIHOHA/ILHBIX P00 IIITanre u I'eHun (cek.)

ITpo6a IlITadre ITpo6a 'eHun

Bpemsi 3amepXku | YCTOMUMBOCTh | Bpemsi  3aiep>XKu | YCTOMUMBOCTL K
JIbIXaHUS Ha | K TUTIOKCUU NbIXaHUS Ha | TUTIOKCHHU

BJIOXE BbIJIOXE

bosee 60 OtnnyHas boJiee 30 OtivuHas

60 — 40 Xoporuas 30 -20 Xoporuas

40 — 30 CpepgHsisi 20-16 CpepHsisi

Menee 30 I1yoxas Mesnee 15 I1oxas
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AW NP

Bonpocbi:

HasbiBUTe YacTh AblxaTelbHON CUCTEeMbI, B KOTOPOI MPOUCXOJUT ra3000MeH?
Kakoii pu3mueckuii poijecc JIeXKUT B OCHOBe ra3000mMeHa’?

Kakue (akTopsb! orpeensitoT >KU3HEHHYH0 eMKOCTb JIETKUX?

Kakue rmoka3zaTend HeoOXOAUMO 3HaTh, UTOObI pacCUUTaTh >KU3HEHHBIM
WH/eKC YyejioBeKa?

Kak r3MeHsieTcsi C BO3pacTOM yacToTa U ry1yOrHa AbIXaHus?
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3anarue 10
Bo3pacTHbie 0c00eHHOCTH 00MeHa BellecTB U YHepruu. OnpejeeHne
OCHOBHOTr0 00MeHa

O0OmeH eewjecmé u 3Hepauu — OCHOBA TIPOLIECCOB >KU3He/esATebHOCTU
opraHu3sMa. B opraHusme 4esioBeka, B ero OpraHax, TKaHfX, KJIeTKax WzeT
HeTpepbIBHBIN TPOLIeCcC CUHTe3a, T.e. 00pa30BaHUsl C/I0KHBIX BelllecTB U3 Oosee
npocThiX. OJHOBPEMEHHO C 3TWM MNPOUCXOJUT pacraf, OKUCIEHUEe CJIOXKHBIX
OpraHMuYeCKWX  BeIIeCTB, BXOJAAIIMX B  COCTaB  KJIETOK  OpraHusMma.
PaboTa opraHu3Ma COIIPOBOXK/IAe€TCSI HETPephIBHLIM ero OOHOBIEeHHWeM: OJHU
KJIETKU TOrubaroT, Apyrve MX 3aMeHsFoT. Y B3pOC/Oro uesioBeKa B TeueHHue
CyTOK THOHeT U 3aMmeHsieTcsi 1/20 9acTh K/IeTOK KOKHOTO SMMTEs, TI0JIOBUHA
BCeX KJIETOK 3MUTeJIHS MULeBaPUTEIBHOTO TPAaKTa, OKOJIO 25T KPOBU U T.A. PocT
1 OOHOB/IeHMe KJIeTOK OpraHM3Ma BO3MOXXHBI TOJBKO Cyuyae HeIlpepbIBHOTO
IIOCTYI/IEHWsI B OpPraHu3M KHCJIOpPOJa U MUTaTe/bHbIX BellecTB. IIuraresnbHbIe
BellleCTBa SIBJISKOTCSI UMEHHO TeéM CTPOUTENIbHBIM M IJIACTUYeCKUM MaTepHuasoMm,
13 KOTOPOT'0 CTPOUTCSI OpraHv3M. [1jisi HermpepbIBHOTO 0OHOB/IEHHSI, TOCTPOeHUSs
HOBBIX KJIETOK OpraHu3Ma, paboThl ero OpraHoB U CUCTeM — Cep/iLia, YKenyJ0uHOo-
KUIIIEYHOTO TpaKTa, [JbIXaTe/JbHOr0 amnmnapaTra, I0YeK W ApYyroro, s
COBepIIeHUs] 4eJloBeKOM paboTbl Hy)XHa 3Heprusi. Ty 5SHEPryi0 uejioBeK
rnojiyuaeT TIpU pacriaZie U OKWCAeHUM B mpolecce oOMeHa BelecTB.
CrnemoBaTenbHO, MUTaTe/IbHbIE BEIECTBA, MOCTYMAKOL[e B OPTaHU3M, CJIy>KaT He
TOIBKO TJIaCTUYECKUM CTPOUTEBHBIM MaTepraaioM, HO U UCTOUHUKOM SHEPIuH,
HeoOXOAUMOI 7151 HOpMaTbHOM >KU3He eI Te/IbHOCTA OPTraHK3Ma.

O0OMmeH geujecme 3TO COBOKYITHOCTb W3MeHEeHU, KOTOpbie TpeTeprieBaroT
BellleCTBA OT MOMEHTa WX TMOCTYIUVIEHWSI B TIMILEBAPUTE/IbHBIM TPakKT M [0
oOpa30BaHUsi KOHEUHBIX MPO/IyKTOB pacriajia, BbiJe/isieMbIX U3 OpraHu3ma.

OOMeH BellecTB, WM MeTaboau3M, SIBJ/SIETCS TOHKO COT/JIaCOBAaHHBIM

npouneccom B3aI/IMO,ELEI\/’ICTBI/IH ABYX B3dMMHO IIDOTHUBOIIOJ/IOXKHBIX IIPOLI€CCOB,
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MIPOTEKAIIUX B OIpe/ie/ieHHOU Moc/eloBaTeTlbHOCTA. AHA00/M3MOM Ha3bIBalOT
COBOKYITHOCTh peakliiii OG10/I0ruueckoro CHHTe3a, TpeOyIoIMX 3aTpaT SHePrUu.
K anabommueckuM TMporieccaM OTHOCSTCS OHOJIOTUYeCKU CHUHTe3 0eJIKOoB,
JKAPOB, JIUTIOW/J0B, HYKJIEHMHOBBIX KHCJOT. 3a CYET 3THUX peaklud IPOCThIE
BellleCTBa, MOCTyIasi B KJIeTKH, C y4yacTheM (hepMeHTOB BCTYMarT B peaklvu
oOMeHa BellleCTB M CTAHOBSITCSl BeIllleCTBAMM CaMOro opraHu3ma. AHa0o0J/13M
COo3/laeT OCHOBY /IJisl HETIPepLIBHOTO 0OHOB/IEHHSI U3HOCUBIITUXCSI CTPYKTYP.

OHeprusi fjis aHabOJMUYeCKUX TIPOLIECCOB TIOCTABJISIETCS peaklUsMU
KaTtabo/iM3Ma, TpU KOTOPBIX TTPOMCXOJUT pacIlieryieHne MOJEKY/T CJIOKHBIX
OpPraHUUeCKUX BEIeCTB C 0CBOOOKJeHHEM 3Hepruu. KOHeuHbIMH MPOAYKTaMU
Karabo/siM3Ma SIB/ISIOTCS BOJA, YT/IEKWC/bIA Ta3, aMMHakK, MOUeBHWHA, MoueBast
KUCJIOTa U ip. DTU BelljeCTBa HeAOCTYIHbI /s JajbHelilero 61osoruueckoro
OKHCJIEHUS B KJIETKEe U YAa/sii0TCS U3 OpraHru3Ma.

[Mporjeccel  aHabosmmM3Ma W KaTabonmM3Ma  Hepas3pbIBHO — CBsI3aHBI.
Karabosmyeckue Tpoliecchbl TIOCTaB/ISIOT /i aHabo/3Ma SHepryto U UCXOZHbIe
BelljecTBa. AHaboyMueckue MpOIeCChl 00ecTieunBarOT TIOCTPOEHUe CTPYKTYP,
WAYLIMX Ha BOCCTAHOBJ/IEHWe OTMUPAIOIIMX KJ/IeTOK, (OpMHUDOBaHUE HOBBIX
TKaHeli B CBSI3U C TIpollecCaMM pOCTa OpraHv3Ma; o0ecreurBarOT CHHTE3
TOPMOHOB, (epMeHTOB U  JAPYrUX CoeAuHeHUW, HeoOXOAUMBIX /s
JKU3HeJesTeTbHOCTA  K/IeTKHM; TIOCTAB/ISIOT JyId  peakiuii  Karabosr3ma
TMo/ijie)Kallye pacileryieHu0 MaKpOMOJIeKYJIbI.

Bce rmipouiecchl wMeTabonm3Ma  KaTaqu3UPYKHOTCS U PeryJUPYIOTCS
depmentamu. DepMeHTBI  SIBASIOTCS  OMOJOTMUYECKMMH  KaTa/ld3aTOPAMH,
KOTOpbIe «3aIlyCKarT» peakijuu B K/eTKaX OpraHu3ma.

XvMUUeCKue TpeBpallleHdss TMIeBbIX BelleCTB HAuMHAKOTCS B
MUIIeBapUTeTbHOM TpakKTe, TJe CJI0XKHbIe BeleCcTBa MUILU PACLLEIVIIOTCA [0
6omee mMpocThIX (Yallle BCero MOHOMEPORB), CITOCOOHBIX BCOCATHCS B KPOBb WU

nuM@y. BelllecTBa, MOCTYIUBIIIME B pe3y/ibTaTe BcCaCbiBaHUSI B KPOBb WU
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My, TIPUHOCITCS B KJIETKW, I/le W TpeTepreBaroT IJIaBHbIe H3MEHEHMs.
OOpa3oBaBIyecs U3 MOCTYIUBIINX MPOCTBIX BEIECTB CI0)KHbIE OPraHUYecKue
COeZIMHEHHsT BXOJAT B COCTaB KJI€TOK U MPUHUMAIOT y4YacTHe B OCYI[eCTBI€HUU
ux Qyskumid. IIpeBpallleHHs BeIECTB, IPOUCXOAAINE BHYTPH KJIETOK,
COCTaBJISIIOT  CYI[eCTBO BHYTPHUK/JIETOUHOr0 oOMeHa. Pemaromiass poib  BO
BHYTPHK/JIETOUHOM OOMeHe TIPUHA/JIE)KUT MHOTOUMC/IEHHBIM (epMeHTaM
K/IeTKHA, KOTOpbIe pPa3pbIBalOT BHYTPUMOJEKY/ISIPHbIE XUMUUYECKHe CBSI3U C
BLICBOOOXK/IEHIEM SHEPTHUH.

Oo0men 0OenkoB. Posn 0eikoB B o0OMeHe BemiecTB. belku B oOMeHe
BEI[eCTB 3aHUMAaT ocoboe mecto. OHM BXOAST B COCTaB I[UTOIIA3MBI,
reMorjioOMHa, Ila3Mbl KpPOBH, MHOTHX TI'OPMOHOB, WMMYHHBIX  TeJl,
TIO/IIeP>KUBAIOT ITOCTOSIHCTBO BOHO-COJIEBOM Cpefibl OpraHu3Ma, 00ecrieurBaroT
ero poct. PepmeHTHI, 00s3aTe/lbHO y4YacTBYIOI[MEe BO BCceX 3Tamax obOMeHa
BeII[eCTB, SBJ/ISIFOTCS OeTKaMH.

Benku muiiy, cogepkaijrde BeCb HeOOXOUMbIM HAOOP aMHUHOKHUC/IOT JIsI
HOpPMaJ/IbHOTO CHMHTe3a 0Oe/lka OpraHuW3Ma, Ha3bIBalOT IOHOLIEHHbIMU. K HuM
OTHOCST IIPEMMYIIIeCTBEHHO >KUBOTHbIe OesKu. be/ku muiu, He cojepKallye
BCeX HeOOXOAMMEBIX JII1 CHHTe3a OejlKa OpraHu3Ma aMHHOKMCJIOT, Ha3bIBalOT
HETIOTHOLIeHHBIMU (HallpUMep, >KeIaThH, 0e/0K KYKYpy3bl, OE/I0OK MIIeHHIIbI).
Haunbonee BbICOKass Ouosiornueckasl [IEHHOCTb y O€NKOB SIWI], Msica, MOJIOKa,
pbIOBL. ITpM CMelllaHHOM MWTAHWHM, KOTJla B ITHIIE €CTh IPOJAYKThbI JKUBOTHOI'O U
PACTUTEJILHOTO  ITPOMCXOKJAEHWS, B  OpPraHu3M OOBIYHO  JIOCTABJISIETCS
HeoOXoUMBIM /11 CHMHTe3a Oe/lkoB Habop aMMHOKUCIOT. Ecim B muie
OTCYTCTBYeT He3aMeHMMasi aMUHOKHCJIOTa, TO CUHTe3 O6e/TKOB B OpraHu3Me pe3Ko
HapyIaeTcsi. AMHUHOKHUC/IOTBI, KOTOPble MOT'YT OBbITh 3aMeHeHbI APYTMMH WA
CUHTE3HPOBaHbI B CAMOM OpraHM3Me B IIpoliecce 0OMeHa BEIeCTB, Ha3bIBAIOTCS

3dMEHHUMBIMHU.
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Oco0eHHO Ba)KHO TIOCTYIJIEeHWe BCeX He3aMeHHWMbIX aMUHOKHUCJIOT IS
pacTyliiero opraHu3ma. Hamprmep, OTCyTCTBUe B MUIl[e aMUHOKHUC/IOTHI JIU3UHA
TIPUBO/IUT K 3aJlep>KKe pocTa peOeHKa, K UCTOIEHUIO er0 MbIIIeUHONW CHUCTEMBI.
HepocTaToK Ba/MHa BbI3bIBAeT PACCTPOMCTBO BeCTHOY/ISPHOTO armrmapara y
JleTeHu.

Pacriay; 6eskoB B opraHusMe. Te aMUHOKMC/IOTBI, KOTOpble He TIOILIM Ha
cuHTe3 crieludryeckux 0enKOB, TOJBepPraroTCcs MpeBpallieHusM, BO BpeMs
KOTOPBIX OCBOOOKIAIOTCS Aa30TUCTble COeIMHEHHWs. A30T OTIIeTIsIeTcsl OT
aMUHOKUC/IOTEI B BuJe ammuaka (NH3) wmu B Buzae amuHorpymnmel NH2.
AMuUHOTpyMMa, OTIeNUBIINCH OT OAHOW aMUHOKUC/IOTBI, MOYKET TTePEHOCUTHCS
Ha Jpyryto, Osarojjapsi ueMy CTpPOSITCSI HeAOCTaloll[ie aMHUHOKHUC/IOTBL. OTU
TIPOLIeCChI UAYT TPEeUMYI[eCTBeHHO B IeueHH, MbIIIaX, Moukax. be3a3oTucThiii
OCTaTOK AaMWHOKWCJIOTBHI ~TIOZIBEPraeTcsl JajibHEMIIUM TpeBpalieHus M C
oOpa3oBaHHEM YTIEKMC/IOTO T'a3a U BOJbI.

AmMmuak, o6pa30oBaBIIMICS TIPU pacTiaZie 0enKOB B opraHu3Me (BeleCTBO
sam0BUTOE), 00e3BpeXXHMBaeTCss B TieUeHHW, TIj/le TIpeBpalllaeTcsi B MOUEBHHY;
TIOC/Ie/IHSISI B COCTaBe MOUW BbIBOJUTCS U3 OPraHU3Ma.

KoHeuHble TIPOAYKTHI pacriaja Oe/ikOB B OpraHuh3Me — 3TO He TOJIbKO
MOYeBHMHA, HO M MoueBas KHC/IOTa U JIpyrde a3oTUCThbie BelllecTBa. OHU
BBIBO/IATCSI U3 OPraHrU3Ma C MOUYOM M ITOTOM.

OcobeHHOCTH 0e/TKOBOro o0OMeHa y jereil. B opranusme pebeHka HUAyT
WHTEHCUBHO TIpOLleCChl pocTa U (OPMUPOBAHUSI HOBBIX KIETOK U TKaHeM.
[TorpebHOCTL B OesiKe [IeTCKOTO opraHu3Ma 0Oosibliie, YeM B3pOCJ/IOTO Ue/IOBEKa.
YeM MHTEHCHBHee WAYT TPOLIeCChl poCcTa, TeM 0oJibllie MOTPpeOHOCTL B Oenke.Y
neTel HaOMIOJaeTCsl TOJIOKHUTEIbHBIA a30THUCTBIA 0OalaHC, Korjga KOIMYeCcTBO
a3oTa, BBOJMMOTO C 0e/IKOBOW TIMINeN, TIpeBbIllIaeT KOJMUeCTBO a30Ta,
BBIBO/IMMOT'O C MOUOM, UuTO obecreurBaeT MOTPeOHOCTb pacTyIl[ero OpraHM3Ma B

6enke. CyTouHasi moTpeOHOCTD B Oefke Ha 1KT Macchl Tejsla y pebeHka Ha ITepBOM
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roAly *K1U3Hu cocrasjseT 4-5r, ot 1 go 3 sietr — 4-4,5r, ot 6 go 10 et — 2,5-3r,
crapwe 12 ner — 2-2,5r, y B3poaibix — 1,5-1,8r. Orcroma ciegyer, uTto B
3aBMCUMOCTU OT BO3pacTa M MacChl Tesa AeTy oT 1 1o 4 jieT JO/DKHBI T10/1y4aTh
30-50r Genka B cyTkH, OT 4 m0 7 net — okosio 70r, ¢ 7 ymet — 75-80r. I1pu stnx
MoKa3aTesiiX a30T MaKCUMalbHO 3aJep)KUBaeTcsi B oOpraHu3Me. bejku He
OTKJIa[bIBAlOTCSI B OpraHM3Me MpO 3arac, Mo3TOMY eC/d JaBaTh UX C MUIed
OonbIlle, ueM 3TO TpPeOyeTCs OpPraHH3My, TO YBEJIMUEHMs 3aJ[ep>KKU a30Ta H
HapacTaHUsI CHHTe3a Oenka He mpowm3soiizieT. C/WIIIKOM HU3K0e KOJHUUYECTBO
Oesika B TIHIIIE BbI3bIBAET Y pebeHKa yXy/AllIeHre arreTHTa, HapyllaeT KUCIOTHO-
IT[eJIOUHOEe PAaBHOBECHe, YCU/IMBAeT BbIBe/leHHe a30Ta C MOUOM U KajioM. PebeHKy
HY>KHO JlaBaTh OINTHMaJIbHOe KOMMYeCcTBO Oesfka ¢ HabopoM Bcex HEOOXOAMMBIX
aMUHOKUCJIOT, TIPA 3TOM BaKHO, UTOOBI COOTHOIIIEHHE KOJIMdecTBa OeJKOB,
JKUPOB W YTJIeEBOZIOB B mille pebeHKa Obio 1:1:3; mpu 3TUX YCIOBUSX a30T
MaKCHUMaJ/IbHO 3a/IeP>KUBAETCS B OpraHu3me.

OOMeH >KUPOB. 3HaUeHHEe )XKUPOB B opraHu3me. [1oCTYIUBIIMI C MU
JKUP B MMIIeBapUTE/IbHOM TpakTe paclleryisieTcss Ha TJIMLEPUH U >KUPHbBIE
KMC/IOThI, KOTOpble BCAChIBAlOTCSI B OCHOBHOM B JIUMdY U JHIIbL YaCTUYHO B
KpoBb. Uepe3 numdaTruyecKyro ¥ KPOBEHOCHYH) CUCTEMBI >XHPbl MOCTYIAlOT B
JKAPOBYIO TKaHb. MHOIr0O >XKMpa B TMOJKOXXHOW KjeTyaTKe, BOKPYT HEKOTOPbIX
BHYTPEHHUX OPraHoOB (HarpuMep, MoYekK), a TakKe B TeUeHU U Mbilax. JKupel
BXOJST B COCTaB K/IeTOK (LIUTOIIa3Ma, SiIpO, KAeTOuHble MeMOpaHbl), TaM HX
KOJIMYEeCTBO TMOCTOSSHHO. CKOIUIeHUsI >KUpa MOTYT BBINOJHATH U JIpyrue
dyHk1K. Hanpumep, NoAKOXXHBIM XU NPeNsiTCTBYeT YCUJIEHHOU OT/iaue Teria,
OKOJIOTIOUEYHBIH >KUP TIPe/JOXPaHseT MOYKY OT YIIHOOB U T.J.

JKup ucnonb3yercss opraHM3MoM KakK 0OoraThlii MCTOUHMK 3Hepruu. Ilpu
pacriazie 1 r. )krpa B opraHu3Me OCBOOO’K/]aeTCs SHEPTUM B [iBa C JIMIITHAM pa3a
Oonbllle, yeM TIPM pacrajie TaKoro >Ke KOJuuecTBa OeIKOB WM YTJIEBOOB.

HepmocTtaTok >XKMpOB B TMIlle HapylllaeT [esiTe/IbHOCTb L|eHTPa/lbHOM HepBHOU
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CUCTeMbl ¥ OpraHOB Pa3sMHOXXEHMS, CHWXKaeT BBIHOC/IMBOCTh K pa3/IUYHbIM
3ab0/1eBaHUsIM.

Kup cuHTe3upyeTcsi B OpraHu3Me He TOJIbKO M3 TJIMLEepUHA U >KUPHBIX
KHC/IOT, HO M W3 TMPOAYKTOB oOMeHa Oe/lkoB M yryieBoJoB. HekoTophie
HeripeZie/ibHble >KUPHbIe KHUCJIOThI, He0oOXOoAuMble OpraHusMy (JHMHOJIeBas,
JTMHOJIEHOBasi M apaxWi0HOBasi), JOJ/DKHBI MOCTYMaTh B OpraHuW3M B T'OTOBOM
BUJe, TaK KaK OH He CToCcOOeH CaMOCTOSATeTbHO WX CUHTe3UpPOBaTh. [ JTaBHBIM
VICTOYHWKOM HeTpe/le/IbHbIX JKUPHBIX KUCJIOT SIB/SIFOTCSI PaCTUTE/IbHbIE Mac/a.
bosbllle Bcero MX B JIbHSAHOM W KOHOIUITHOM Macje, HO MHOTO JIMHOJIeBOU
KUC/IOTHI U B MIO/ICOJTHEYHOM Macjie.

C >kvpaM# B OpPraHu3M MOCTYIAaKT PaCTBOPUMBIE B HUX BUTaMUHBI (A, D,
E u 1p.), umeromue 1J1g yeyioBeKa KMU3HEHHO Ba)KHOe 3HaueHue.

Ha 1kr Maccel B3pOC/oro yesoBeKa B CyTKM JOJ/DKHO TOCTYNaTh C MUILLEN
1,251 xwupoB (80-100r B cyTKu). KoHeuHble TPOJyKTbI OOMeHa >KUPOB —
YTJIEKUCIBIM Ta3 U BOZA.

Ocob6eHHocmu obmeHa cupoe y demeli. B opranu3me pebeHka C 1epBoro
TIOJTyTOZIMSI >KU3HM 3a CUeT >KMPOB TOKPbIBaeTCst TpuMepHO Ha 50 % moTpe6GHOCTD
B SHepruu. be3 >KUPOB HeBO3MO)KHa BbIpaboTKa 00IIero u crieluduueckKoro
nMMyHHUTeTa. OOMeH >KHUPOB y [JleTeli HeyCTOWUMB, MPU HeJOCTaTKe B TIHIIE
YI7IeBO/IOB WM TIPH YCUIEHHOM HX pacxo/ie ObICTPO MCTOIIAFOTCS AEr0 >KHpa.

BcaceiBaHWe >KAPOB y JeTer wuAeT WHTeHCWBHO. [lpu rpyaHoM
BCKapm/MBaHUU ycBauBaeTcsl 10 90 % >KUPOB MOJIOKA, TPA UCKYCCTBEHHOM —
85-90 %. ¥ GoJiee B3pOC/BIX ZieTeM >KUPbI ycBauBatoTCs Ha 95-97 %. [lnisa Gonee
TIOJIHOIIEHHOT'O0 MCIIO/Ib30BaHUsI KHUpa B TIMINe JeTedl 00si3aTeNbHO [OJDKHBI
TIPUCYTCTBOBATh YT/IeBO/bI, TAK KakK MPH UX HEeJOCTaTKe B MUTAaHWUU TIPOUCXOUT
HEIOJTHOe OKMCJIEHMEe >XUPOB M B KDOBM HAKaIlIMBAKOTCS KUC/ble TIPOAYKTHI

oOMeHa.

148



[ToTpebHOCTL OpraHvM3Ma B >KMpaxX Ha 1K Macchl Tejia TeM BbIllle, ueM
MeHbIlle Bo3pacT pebenka. C BO3pacTOM yBe/JWYMBaeTCsi abCOMHOTHOe
KOJTMUECTBO >KHpa, HeobxoaumMoe 11 HOpMaibHOTO pa3ButHs jgereit. Ot 1 g0 3
JIeT CyTOuHasi TIOTpeOHOCTD B »KUpe cocTasjsieT 32,7T, oT 4 1o 7 et — 39,2r, ot 8
o 13 jiet — 38,4r.

Posb yriieBof0oB B opranusMe. B TeueHune )KW3HU Ue/IOBEK CheJaeT OKOJI0
10T yrneBosoB. OHM TOCTYMalOT B OpPraHW3M IJIaBHBIM 00pa3oM B BH/e
Kpaxmasa. PaciienuBIivch B MULLIEBAPUTETEHOM TPaKTe [0 TJTFOKO3bI, YII€BO/bI
BCAChIBAIOTCS B KPOBb 1 yCBaWBalOTCs KiaeTKaMyu. OcobeHHO OoraTa yrieBogaMu
pacTuTesibHasi TUIla: x1eb, Kpymbl, OBOIIM, (PPYKTHI. IIpOAYKTBI >KUBOTHOTO
TIPOMCXOXJAEeHUs1 (3a MCK/IKOUeHWeM MOJIOKA) CofepXKaT Majio YIreBOJOB.
YT/1eBO/bI — I'IaBHBIN UCTOUHUK SHEPruu, 0COOeHHO TPH YCUIEeHHOW MBIITIeUHOM
paboTe. Y B3pOC/IBIX MHOZie OObIIe TI0JIOBUHBI SHEPTMM OPraHU3M IOy4aeT 3a
CUeT yrjeBOJOB. 3HaueHWe TJIFOKO3bl [Jjisi OpraHu3Ma He HCuepIibIBaeTcsl ee
POJIbIO KaK MCTOYHMKA 3Hepruv. OHa BXOJWUT B COCTAaB LIATOILIA3MbI U TIO3TOMY
HeobxozuMa 51 oOpa3oBaHMS HOBBIX K/I€TOK, OCOOEHHO B TIepuoji POCTa.
BxogaT yryieBoAbl U B COCTaB HYKJIEMHOBBIX KUC/IOT. YTJ/IeBOJbI UMEIOT BaKHOe
3HaueHWe U B oOMeHe BeIlecTB B 1[eHTPa/JbHOM HepBHOU cucTteme. [Ipu pe3kom
CHIDKEHMM KOJIMUeCTBa Caxapa B KPOBU OTMeEYaroTCsl pe3KUe pacCTpPOMCTBA
JesiTeTbHOCTA HEPBHOM cucTteMmbl. HacTymatoT cygpoporu, Opef, morepsi
CO3HaHUS, U3MEHEeHWe NesiTe/IbHOCTUA cepAua. Ecii TakoMy 4esioBeKy BBECTH B
KPOBB TJTFOKO3y WIW [laTh CheCTb OOBIUHBLIM caxap, TO yepe3 HEKOTOpOe BpeMs
9TU TsDKeJIble CUMIITOMBI MCUe3atoT.

B KpOBU KOJIMUECTBO TJIFOKO3bl MOAJEPKUBAETCI HAa OTHOCUTEIbHO
MOCTOSSHHOM YpoBHe (0kKo/io 110mMr%). YmeHbllleHHe COAEePKaHUSl T/TFOKO3bI
BbI3bIBAaeT TOHWXKEHHWE TeMIlepaTypbl Tejla, pacCTPOMCTBO JesITeJIbHOCTH
HEPBHOW CUCTeMbI, yTomsieHHe. [TeueHb Urpaet OOJIBIIYIO POJIb B TIO/[€P>KaHUN

MMOCTOAHHOTO YPOBHsAA CdXdpa B KpPOBH. IToBbIllIeHHe KOJ/IHMYeCTBA IJIFOKO3bI
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BbI3bIBAeT ee OTJIO)KeHHe B IeueHW B BUjle 3alaCHOr0 »KMBOTHOT'O Kpaxmasa —
IJIMKOTeHa, KOTOpbIM MOOWIM3yeTCsl TeueHbl0 TPU CHUWKEHUU COJepKaHus
caxapa B KpoBu. ['ukoreH oGpa3yeTcsi He TOJIbKO B ITeUeHH, HO ¥ B MbIIII[aX, /e
ero MOXKeT HaKarIMBaThcs 70 1-2 %. 3amachl I/IMKOreHa B TeueHU JJOCTUraloT
150r. [1pu ros0iaHUM U MBIIIIeEYHOUW paboTe 3TH 3arachl KCTOIAFOTCS.

ObOMmeH yz2neeo006 y demell. Y JieTeii 0OMeH YrieBOZIOB COBEPILIAeTCS C
OOMBINIOM HHTEHCUBHOCTBIO, UTO OOBSICHAETCS BBICOKMM YpOBHEM oOMeHa
BeIl[eCTB B JIETCKOM OpraHu3Me. YTJIeBOJbl B /IETCKOM OpraHH3Me CJ/Iy>KaT He
TOJIbKO OCHOBHBIM WCTOYHMKOM SHEPIMM, HO U BBITIOJHSIOT Ba)KHYIO
TJIACTUYECKYI0 POJb MpH (OPMHUPOBAHUM KJ/IETOUHBLIX 000/I0UEK, BeIecTBa
COeJUHUTE/NIbHON TKAHW. YYaCTBYIOT YI/JIeBOAbl W B OKUC/I€HUU KUCJIbIX
TIPOJIYKTOB 0eTKOBOTO U »KUPOBOTO 0OMeHa, UeM CIIOCOOCTBYIOT TOZAepKaHUIO
KHUC/IOTHO-IIIeJIOUHOT'O0 PABHOBECHS B OpraHu3Me.

HTEeHCUBHBIM POCT /IETCKOTO OpraHusMa TpeOyeT 3HauMTe/bHbIX
KOJIMUeCTB T/IaCTUUeCKOro Matepuana — 6e/IKOB U JKUPOB, TTI03TOMY 0Opa3oBaHUe
YIJIEBO/IOB Y JleTell U3 0e/IKOB U )KUPOB orpaHnueHo. CyTouHasi TOTPeOHOCTh B
yrJieBOJax y AeTer BbICOKasi U COCTaBJsieT B rpyAHOM Bo3pacte 10—12 1 Ha 1kr
Maccel Tena. B mocneayroiijue Tofbl TOTpeOHOE KOJMYECTBO YIJIEBOZOB
Konebsetcst oT 8-9 mo 12—15r Ha 1kr Maccel. PeGeHKy B Bo3pacte ot 1 fj0 3 jieT
HY>KHO [1aBaTh C TULIEN B CyTKUA B cpegHeM 193r yrieBozoB, OT 4 f0 7 jeT —
287r, ot 9 no 13 et — 370r, ot 14 no 17 net — 470r, B3pociomy — 500r.

YcBauBarOTCs YI/IeBO/bI I€TCKMM OpPraHU3MOM JIydilie, YeM B3pOC/biM (y
IpyAHbIX geTeli — Ha 98-99 %). BooOije AeTHM OTIMUAIOTCS OTHOCHUTETHHO
Gonbliieli BBLIHOC/IMBOCTBIO K TIOBBLIIIEHHOMY COJEP)KaHHI0 caxapa B KpPOBH,
HeXXesqd B3pocible. OJHMM U3 Ba)KHEMIIIMX TIOKa3aTesel WHTeHCUBHOCTU
0OMEeHHBIX TIPOLIECCOB B OpraHu3Me SIB/ISIETCSl BeJIMUMHAa OCHOBHOTO OOMeHa.
OcHoBHOM 00MeH 3TO ypoBeHb oOMeHa BeIecTB, OOecrieurBarOIIUNA KU3Hb

UejioBeKd IIPpH MBIIIEYHOM WM YMCTBE€HHOM I10KO€, HATOIIdK, B YTPEHHHE UdChl, HE
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MeHee uyeM uepe3 12-14 yacoB mnoc/sie nNpuéma NOUIMA, TPA HOPMaJbHOU
TeMIlepaType Teja W TeMIIepaType OKpyKaroiiei cpeasl okono 20 — 22 °C.
OHepro3arparbl OpraHyM3Ma B TaKUX CTaHZAPTHBIX YCJI0BUSX MOJYUYWIA Ha3BaHUe
OCHOB8HO020 00OmeHa. OcCHOBHOUW oOMeH TIpe/icTaB/isseT COOOW HaWUMeHbBIIIUMA
yPOBEHb 3aTpaT SHEPruM Ha MOAAEepPKaHUe OCHOBHBIX TIPOL[ECCOB JKU3HU B
K/IeTKaX, TKaHSX W OpraHax, Ha COKpallleHWe [bIXaTe/JbHOW MYCKYJ/IaTyphl,
cep/illa, [eATeNbHOCTh >Kene3. [Iyii KakKJOro ueoBeKa OCHOBHOW oOMeH
OTHOCUTE/IbHO TIOCTOSIHHas  BeJIMuKvHAa. VIHTeHCUBHOCTb  OKWUC/IUTE/IbHbIX
MpPOLIECCOB U TIpeBpallleHUe SHepruM  3aBUCUT OT  MHJWBU/YaJIbHBIX
ocoOeHHOCTel opraHvM3Ma: COCTOSIHHSI HEPBHOM CHCTEMbI, SHJOKPUHHBIX JKeJle3,
BO3pacTa, MoJia, poCTa, YIUTAHHOCTH, MOBEPXHOCTU Tesa, (H3M0JIOTUUeCKOro
COCTOSTHUSI OpraHv3Ma, BpeMeHU rojia, KiuMara. BesimunHy ocHOBHOro oOMeHa
BbIPa)KarOT KOJIMUECTBOM TeIl/la B KWIOKOYJ/ISAX (KUIOKA/JIOPUsiX) Ha 1KT MaccChl
Teja WM Ha 1m” moBepxHocTy Tesa 3a 1 wac wim 1 cyr. CpegHuii OCHOBHOM
oOMeH y 3/10pOBOI0 uejioBeKa cpefHero Bo3pacrta paBeH ~ 4.2 kK/[)k (1 kkan) B 1 9
Ha 1kr Beca Tesa. B cpefjHeM y My)KUWH OHa cocTtas/isgeT B CyTKu 7140-7560
KX, y xeHiuH — 6420-6800 k/I>k. B O0OBIYHBIX YC/IOBUSIX >KHU3HU Ha
WHTEHCUBHOCTh 0OMeHa Bell[eCTB B/IUSIOT pa3iuuHble (aKTOPhI, U TIPEXK/e BCEro
MBIIIIeuHasi JiesiTe/ibHOCTb. [103TOMy ypoBeHh 0OMeHa BeIlleCTB B €CTeCTBEeHHBIX
yC/IOBUSIX — 00mui 0OMeH — 3HauWTelbHO TIPEeBbIIIAeT OCHOBHOW. [Ipu
HeJJOCTaTKe SHepreTUYeCKy LIeHHOM THWILNW OpraHW3M BHayajae pacxodyer
pe3epBHbIe YI/IeBOJbI W JKUPBI, a 3aTeM Oenku MbIlil. Befgyiias ponb B
PEry/ISLIMA YPOBHSI OCHOBHOTO OOMeHa BeIeCTB TIPUHAIEXXUT HEPBHOU
cucteme. OOMeH 3HepruM pPeryiupyercst TUIOTaIaMyCoOM 1 COOTBETCTBYOIIUMU
L[eHTpaMU KOpbl OOJBIIMX TMOMyILIapui T0JIOBHOTO Mo3ra. ['yMopasbHast
peryssiys obecrieuMBaeTcsi TUPOKCMHOM U TPUMOATUPOHUHOM (ILI[UTOBU/IHAS

)KeJie3a) U aJipeHaTMHOM (MO3rOBOM C/I0W HaJ[TIOYeYHUKOB).
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Pabounii oOMeH B TeueHWe [AHS HAMHOI'O BBIIIe OCHOBHOTO oOMeHa.
Bosbliiasi 4acTh MOBBIIIEHUST pacXo/ia SHePruy — pe3y/IbTaT MbIIIeUHOW paboThl,
MeHblIllasi — muljeBapeHusi. UeM WHTeHCUBHee (DU3WUECKUW TPY[l, TEM PacXof
HepruM CBepxX OCHOBHOro oOMeHa Oonbiile. Pacxoz »Hepruy y uesioBeKa
YMCTBEHHOr0 TpyZa B CyTKM paBeH 2200-2800 kkas, npyu (U3NUECKOM TpYyAe
cpenHelr Tsbkectd 2800-3600 kkas, mpu TsDKEIOM ¢u3ndeckoM Tpyze 3600 —
4500 kkau1, ripu oueHb TsKEnoMm 4500-7200 kkait.

HTEeHCUBHOCTb OCHOBHOT'O OOMeHa y JieTell 3HaUWTe/bHO BhIIIe, UeM Y
B3POC/IbIX.

BenuuvHa ocCHOBHOrOo oOMeHa uesioBeka B Bo3pacte 20-40 et
COXpaHsieTCs Ha JOBOJIBHO MOCTOSHHOM yPOBHE. B MOK1/ioM Bo3pacTe OCHOBHOU
obMeH cHmKaercd. OOmwMi pacxoj >SHeprud y pebeHKa U B3pPOC/IOrO
pacripefie/sisieTcsi C/ieAyIOIIMM 00pa3oM: OCHOBHOUM oOmeH y pebenka 60 %, y
B3pocC/10ro Toxe 60 %, 3aTpaTbl 3HEPIMH Ha POCT U [eTIOHUPOBaHUe BeleCTB —
y pebenka 15 %, y B3pocioro 0 %, Ha pabory mbiill y pebeHka 15 %, y
B3poc/oro 25 %. DHepreThueckre 3aTpaThl Ha POCT TeM Oosblile, ueM MJiafilie
pebeHok. Tak, B Bo3pacTe 3 MecsIieB Ha ITpoliecchl pocta ugeT 36 % ot oliei
SHepreTUYeCKOW LIeHHOCTH muilu, B 6 MecsueB - 20 %, B 10 mecsueB-11%.
OHepro3aTpartbl ~ OpraHusMa  pebeHKa Ha  JIOCTW)KeHHEe  T10JIe3HOTO
TIPUCTIOCOOMTE/TLHOTO pe3y/bTaTa BbIllle, W3-3a  HEJOCTAaTOUHOI'O pa3BUTHSA
HEPBHOU CHUCTeMbl M KOOpJAWHALM [JBWKeHUM. VICTOUHMKOM SHEPruv y
HOBODOXX/IEHHBIX [leTel CJIy>KaT >XUpbl. B rpysHOM BO3pacTe 3a CYeT >KUPOB
nokpbiBaetcst 50 % moTpe6HOCTH B 3Hepruu, yriaeBojoB — 40 %, GeskoB —
10%. C BO3pacTOM 3TO COOTHOLLIEHUE MEeHSIeTCS B 110J1b3Y YI/I€BO/IOB.

Bo Bcex Bo3pacTax y My>XUWH OCHOBHOU 0OMeH 06osbliie, UeM y >KeHIIWH.
Bo Bpemsi cHa OCHOBHOW 00MeH TOHWXKaeTcsa A0 13% BcCaeACTBHE TTOTHOTO
pacciabyieHrs CKeJIeTHOM MYCKy/IaTyphl. [Ipv MOBBLIIEHWU TeMIlepaTyphl Tesa

Ha 1°C ocHoOBHOM 00MeH yBe/iurBaeTcsi B cpeiHeM Ha 10%. B kapkom KinmMare
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ocHOBHOUW 00MeH Hike Ha 10-20% wu, HaobOOpPOT, OH 3HAUWTESLHO BBIIlIE B
XOJIOAHOM KjmMMaTte. B cpefHeM y My)>KUMH OHa cocrtas/sieT B CyTKu 7140-7560
K/DX, y )xeHuH - 6420-6800 k/Ix. /11 KaXK0ro uesioBeka BeJIMurHa OCHOBHOT'O
oOMeHa TIOCTOsSIHHA. B OOBIUHBIX yC/IOBUSIX >KU3HM Ha MHTEHCHBHOCTh O0OMeHa
BEllleCTB BJ/IMSIOT pa3/iuuHble (aAKTOpPbl, U TpeXAe BCEro MbIllleuHast
JesiTe/TbHOCTh. [103TOMy ypoBeHb OOMeHa BeIl|eCTB B €CTeCTBEHHBIX YC/IOBUSIX
3HAUUTE/IbHO TIpeBbIlIaeT OCHOBHOM. [IpyM HemocTaTKe SHEPreTMYECKU L[€HHOU
MWLM OpPraHu3M BHayasie pacxoAyeT pe3epBHble YIIeBOAbl U KUPbI, a 3aTeM
ek M. OOMeH  SHEPruM  pPeryupyeTcss  TUIMOTa/laMycoM |
COOTBETCTBYIOIUMHU LIeHTPaMH KOPbI O0/BIINX MOIYIIapU T'OJIOBHOT'O MO3Ta.

OpHUM W3 BaKHEWIIMX T[OKa3aTesield WHTEeHCMBHOCTU OOMEHHBIX
TIPOLIeCCOB B OpPraHuU3Me sIBJISIeTCs BeJIMUMHA OCHOBHOT'O 0OMeHa, ToJ KOTOpOoM
TTIOHUMAeTCsl ypPOBeHb OOMEHHBLIX peakIMi TMPU KOMHATHOM TeMIiepaType U B
MOJTHOM (PYHKIJMOHA/LHOM TT0KOe. BennurHa OCHOBHOTO OOMeHa 3aBUCUT OT
BO3pacTa, Iona W wmaccel. Omnpenenuts KOJUYECTBO TMPOAYLIMPYEMOU B
OpraHu3Me SHepruv MO>KHO MeTOZaMU NMPSIMOU U HETIPSIMOM KaJIOpDUMETPUM.

3Has  3HepreTuyeckue  3aTpaTbl OpraHu3Ma, MOJKHO  COCTaBUTb
ONTUMAJIbHBIM  TMIIEBOM  pal[MOH TakK, 4YTOObl KOJIMUYECTBO JHEPIuw,
TOCTyTIaroIlee C TUILEe, TOTHOCTBIO TOKPbIBAO0 3SHepreThYeckre Ppacxo/ibl
opranu3ma. [ns geTeli W TIOAPOCTKOB OCOOEHHO Ba)KHBIM SIBJISIETCSI COCTaB
MULA, TaK KaK [eTCKAM OpraHvM3M [i/I1 HOPMAaJIbHOTO PAasBUTHUA MW POCTa
HY)KJ]@aeTcsi B OIpe/ie/leHHOM KOjuuecTBe 0Oe/ikoB, J>XUPOB, YIJVIEBOJOB,
MUHEepa/bHbIX COJIeH, BOAbl U BUTAMUHOB. Ba)kKHO MOMHUTB, UTO AJi [IeTeu U
TI0/IPOCTKOB HOPMasibHOe TIMTaHWe — HeobxouMoe yCioBHe UX (DU3NUeCcKoro u
TICUXAYECKOTO Pa3BUTHS.

CornacHo Qopmysie [lpetiepa, cyTouHasi BeJlMUMHAa OCHOBHOTO oOMeHa B

kunokanopusix (H) cocraBnset:
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rae W — macca Tena (T); A- Bo3pacT 4esioBeka; K — KoHCTaHTa, paBHas JJisi
MK>KUrHBbI ) 0,1015, a ans >xeHuquHbI- 0,1129.

OmnpefieneHrie OCHOBHOTO OOMeHa Y 37I0POBBIX JHOZIeM HOpPMaabHOTO
TEIOCTIOXKEHHUST JAl0T TMPHOJ/M3UTe/IbHbIE BEePHBbIE BEJIMUMHBI 3aTpaThl YHEPIUH,
ombKa coctaBnsieT 5-8%. Hecopa3mepHO BBICOKME [laHHBbIE BeJIMYHHBI
OCHOBHOTO OOMeHa HaO/r0/jal0TCsl TIPU U30BITOUHOM (PYHKIUN II[ATOBUHOM
)ene3bl. [ToHWKeHHe OCHOBHOTO oOMeHa BCTpeuaeTcsi MpU HeJAO0CTaTOUHOCTU
I[UTOBUHOM KeJie3bl (MUKCeieMa ), TUIo(u3a, MOIOBBIX XKeses.

OTK/I0HEeHYEe BeJIMUYMHBI OCHOBHOTO 0OMeHa OT HOPMbI MOYKHO C TIOMOII[bIO
dopmynel Puma. OHa OCHOBaHa Ha CYIIeCTBOBAaHMM B3aMMOCBSI3U MEXY
apTepuanbHbIM JaBieHueM (A]l), yactotou cepaedHbix cokpaieHur (HCC) u
TeTUIONPOAYKIMel opraHu3ma. Orpe/iesieHrie OCHOBHOTO o6MeHa 110 opMysiam
JlaeT TOJIbKO MPUOMM3UTE/bHbIE pe3y/bTaTbl, HO OHU JOCTaTOUHO JOCTOBEPHBI U
TIPUMEHSIIOTCS B K/IMHUKE.

IJeab pabombi: omnpefieATG pacyeTHBIM CIIOCOOOM CYTOUHYIO BeTMUHHY
OCHOBHOTO 0OMeHa B KW/IOKaJIOPUSIX U TIPOLIEHT OTK/IOHEeHUs] OCHOBHOTO 0OMeHa.
Oo6opyodoeaHue: Becbl, TOHOMeTp, hOHEZ0CKOTI, CEKYHIOMep.

ITopsiook paGombi

1. Y wucneiTyeMoro ornpefenuTb CYTOUHYHO BeIMUYMHY OCHOBHOTO
obmeHa o dopmyiie [Ipeiiepa.

2. Y UCIBITYeMOro TPUWXK/bl C IPOMeXYTKaMU B 2 MUHYTHI orpejessemM
YaCcTOTy CepAEeYHbIX COKpAIleHWd METOAOM IyJbCOMETPUU U apTepuasbHOe

JlaBjieHHe.
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3.  OnpepensiemM TIPOLIEHT OTK/IOHEHHsI OCHOBHOTO 0OMeHa OT HOPMBbI 110

dbopmyne Puja:
I10 = 0,75 x (UII + I13, x 0,74) — 72

[TO- 1poLIeHT OTK/IOHEeHUS;

UII —4acTOoTHI 1yJIbCa;

[1/1 — nynbcoBoe gasnenue; 110 = CI-1171.

[Ipumep pacuerta: mysbC cocrasiser 75 , CII = 120 mm.pr.ct., 0 = 80
MM.pPT.CT.

10 = 0,75 x (75 + (120-80) x 0,74) — 72 = 6,45%

JlomyCTUMBIM CUUTaeTCs OTK/JIOHEeHWe OCHOBHOTo obmeHa A0 10% ot
HODMBI Y TIOJIYYEHHBIN pe3yJIbTaT HaXOJWUTCA B TIpefiesiax HopMa.

ITpomokosa uccaedoeaHuti

ITokazaTenb PacueTHasi BeJIMuMHa Jlo/KHasi BeJIMUKHA
CyTtouHasd Be/IMUMHa

OCHOBHOT'O obMeHa

(KKam)

[IpoijeHT  OTKJIOHEeHUS

OCHOBHOT'0 0OMeHa

Bonpocbi:

1.Ha3BaTb BU/bI ¥ BO3pacTHbIe 0COOEHHOCTH SHEpreTUUecKoro oomeHa?
2.KakoBa posib 6e/1KOB, )KMPOB U yI/IeBO/IOB B OpraHu3Me?
3.KakoBbl ocobeHHOCTH 6elKOBOTr0, YI/IeBOHOTO U )KUPOBOT'0 0OMeHa y fieTeii?
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3ansarue 11
Mukpok/IuMar KJjiacca

MukpokauMar — (Qu3MuecKoe COCTOSIHME  BO3ZAYLUHOW  Cpejbl,
XapaKTepu3ylollleecsi TeMIlepaTypod, BEeJMUMHOM aTMOC(EepHOro JaB/eHus,
CKOPOCTBIO  [IBWJKEHHUsI BO3/yXa, BJIAKHOCTBIO, MOL[HOCTBIO  TeIlJIOBBIX
V3J/Iy4eHUM, HeroCpeCTBEHHO BJIMSIOIIUX Ha TeIJIOBOe paBHOBeCHe OpraHu3Ma.

CocTosiHMe  BO3AYILIHOW  cpeflbl 00WTaHMs  UejioOBeKa  OKa3bIBaeT
CylLl[eCTBEHHOe B/JMsIHUE Ha ero paboTocrnocobHOCTb, CaMOYYBCTBUE,
HacTpoeHHe. 37I0pOBbe uesioBeKa Oy/eT 3aBUCETh OT COCTOSIHHS BO3AYIITHOM
cpeibl, (PU3MUECKOTO COCTOSIHUSI U Ha/MuWsl B HEW pa3/TMYHbIX MeXaHUueCKUX
WA OMONOTUUeCKUX TIPUMeCeH.

B «OcHoBax 3akoHOfaTesibcTBAa P® 00 oxpaHe 3/[0pOBbsI TpaXKAaH»
oTmMeyaeTcsd, 4yTO0 «OXpaHa 340pOBbS TpakJaH — 3TO COBOKYITHOCTb Mep
TOJIMTUYECKOT0, 3KOHOMHWYECKOro, MpaBOBOr0, COLMAIBHOIO, KYyJIbTYPHOIO,
Hay4HOro, MeJULMHCKOTO CaHWUTapHO-TUTMEHNYECKOT 0 v
MPOTUBOSIHUIEMUUECKOTO XapakTepa, HamnpaB/leHHbIX Ha COXpaHeHue |
yKperieHue  (pU3Uueckoro TMCUXUUeCKOro 370pOBbS  KaXKAOro 4YesoBeKa,
Mo/ ep>KaHue ero A0JIr0/IeTHeM aKTUBHOM XKU3HW».

MeTckuii opraHu3M sIBJisSIeTCsSI HanOoJiee BOCIIPUMMUYMBBLIM K BbIOpOCaMm B
atMochepy XUMHUUECKMX COeJUHEeHWlM, TI03TOMYy [a)kKe KpaTKOBPeMeHHOe
BO3/leiCTBHMe HeOO/bIIMX KOHI[EHTpALuii XUMHUUYECKUX BeI|eCTB MOJKeT
BbI3bIBATh T'OJIOBOKPY>XEHHWe, TOLIHOTY, Kallejb, pPa3BUTHe ajiepruyeckrux
peakifuii u T.J. Peakiiys opraHvu3Ma 3aBUCUT OT UHAUBUAYATbHBIX 0COOEHHOCTEeMN
yesi0BeKa: BO3pacTa, I0ja, COCTOSHUS 3J0POBbS U BPEMEHU HaxXOX/EeHHs B
HeraTWUBHOM cpefie.

KnaccHasi KoMHaTa uiu yueOHbIN KaOWHET SIBJISIIOTCS OCHOBHBIM MeCTOM

TIpOBe/leHrs1 yueOHO-BOCTIMTATe/bHOM paboThl B I1KOJie. B HUX IIKOJBHUKU
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MPOBOAAT O0JblyI0 YacTb BpeMeHU. [103TOMy K TMTMeHMYeCKOMY COCTOSTHUIO
3TUX TIOMell[eHUH TIPeIbSAB/SIOTCS 0C000 BbICOKHE TpeOOBaHUS.

YuuTesb OCyILIeCTB/sIET BOCMIUTaHKe U 0OyueHue /leTeil He TOMbKO MyTeM
pa3bsICHeHUs COZleprKaHus IperojaBaeMoro rnpegMera, HO U IyTeM OpraHu3aLiu
BCeli BHYTpeHHell >XU3HU, eMy HeoOXOJUMO 3HaTb U YMeTb peryJupoBaTh
MUKDPOK/IMMAT y4eOHbIX MTOMeIlleH!i, 3HaTh COCTOSIHHEe BeHTUJISILIUM, OCBeIeHUs.
HecobntofieHre rurueHMUecKux TpeOoOBaHUN K  BO3[YIIHOMY  peXUMY,
eCTeCTBeHHOMY W WCKYCCTBEHHOMY OCBeLeHUI0 He TOJbKO yXyAllaeT
BOCTIpUSITHe, HO U 3aJiep)KuBaeT ycBoeHHe yueOHOro martepuasna. OCHOBHbIe
HOPMBI OTpaykeHbl B CaHUTapHbIX MpaBUIaX, yTBepKAeHHbIX 4 aBrycra 1999r. u
BBeZleHHbIX C 1 sHBaps 2000r. B geuctue (CIT 2.4.4.782-99).

KoHTpoJ1b v yIipaBjieHue CaHUTAPHO-3IHUIeMUO0I0TNYeCKUM
GnaromonyurieM JeTeil ¥ TIOJPOCTKOB OCYI[ECTBJ/ISIETCS COBMECTHO C BpauoM
IIKOJIbI, BpAYOM 10 TUTHEHe JieTel U MOAPOCTKOB.

I'mrueHnuyecKu TMOJIHOLEHHAash BO3AYyIUIHasA cpejga cogepxur 21%
kucnopoga, 0,04% yraekucioro ra3a. KomdopTHas 30Ha [/ IIKOJbHBIX
K/IaCCOB 3aBUCHUT OT TOT0, B Kakou reorpauueckoii MeCTHOCTH >KUBYT Jtou. B
Pa3/IMUHBIX KIMMaTUUeCKUX TO0scaX MMKPOK/JIMMAar OyzeT pas3nuueH, Tak B
»KapKoM K/IMMaTe TeMIiepaTypa B KJjlacce [0/DKHa ObITh B kapKoe BpeMsi roja 17-
18 rpagycos C°, B ymepeHHOM Kiaumare 19-20 rpagycoB C°, B X0/04HOM
Kaumare —21-22 rpagyca C°.

[Ipy wuccnenoBaHWM TeMmrepaTypHBIX TOKa3aTeled KJIaCCHOU KOMHAThl
Heo0X0ZMMO U3MepSATh TeMrepaTypy B K/acce Ha pa3HbIX YPOBHSX MMOMeIlleHuUs
110 BepPTUKAJM U B PasHbIX HAIpaB/JeHUSX [0 Tropu3oHTa/U. Llenbro Takoro
Vi3MepeHus ABJIIeTCS BbIsB/IeHUe Tieperajia TeMrnepaTypbl B Pa3HbIX IVIOCKOCTAX
kKabuHeTa. M3mepeHusi TIDOBOZSTCS 110 [JUaroHaau, (BHYTPeHHsi1 CTeHa,
Hapy’kKHas CTeHa, LIeHTp MoMelleHrs). TepMoMeTp yCTaHaB/IWBarOT Ha ypoBHe 10

cMm., 1 meTpa u 1,5 MeTpa oT moJia.
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Bbi60p 3THX Touek 00yCc/IOB/IeH TeM, UTO TeMIlepaTypa BO3/[yXa Ha ypOBHe
10cM COOTBETCTBYeT pacCro/IOKeHUI0 HOT yualluxcsd; 1 MeTpa BbICOThbI 30HBI
[IbIXaHUsl YejioBeKa B CHJSYeM TMOJIOKeHWH, a 1,5 MeTpa — yYPOBHIO [bIXaHUsI
yesioBeKa CTOSl.

BiaXHOCTh BO3AyXa, KakK M TeMIiepaTypa, OKa3blBaeT B/MSHUE Ha
paboTocriocobHoCcTh yuamuxcsa. C H3MeHeHHWeM TeMmIlepaTypbl BO3[yXa B
TIOMellleHUY U3MEHSIeTCSI U ero BIaYKHOCTh. UTOObI OIIeHUTh BJIAKHOCTh BO3/[yXa
He3aBHMCHMMO OT TeMIlepaTypbl, TMOJb3YIOTCS TOHSITUEM OTHOCHUTETbHOMN
BJI&YKHOCTH.

OmHocume/ibHAs1 8/1AHCHOCMb — 3TO OTHOIIIeHHEe abCO/TIOTHOU B/IAXKHOCTH
K MaKCMMaJ/IbHOM, BbIPa)KEHHOUW B MPOLIEHTaX.

A06C0110mHOll 8/1aXCHOCMbI0 Ha3bIBAeTCSI KOIMUECTBO BOJSHBIX TMapoB B
rpamMmax, KOTOpoe COZiep>KUTCs B 1ky6. M BO3lyxa B MOMEHT HaChIIIeHHsI.

Heduyumom HacbiujeHus Ha3bIBaeTCs Pa3HOCTb MEXAY MaKCHMa/bHOW U
abCOMOTHOM B/IaXKHOCTBIO.

[Tpu rurueHNUecKol oljeHKe MUKPOK/IMMaTa Haubosblliee 3HaueHe UMeeT
BeJIMYMHA OTHOCHUTEJ/IbHOM BJIaYKHOCTH.

Onst  omnpefesieHWss ~ OTHOCUTE/IbHOW — BJIQ&KHOCTA — MCIIO/IBb3YHOTCS
TICUXPOMETP, KOTOPBIM COCTOMT U3 [ABYX PTYTHBIX
TEPMOMETpPa, OJAWH CyXOH, a BTOpPOH 00epThIBAaeTCS
O6aTHCTOM ¥ CMauyMBaeTCs UHCTON AUCTHIIMPOBAHHOM
Boziol. [loka3aHus BIQKHOTO TepMoMeTpa OyayT
MeHbllle, T.K. OH Oy/IeT OX/IaKJaThCsl 38 CUeT UCTapeHus

BO/IbL.

3anucasn I[T0Ka3aHUA CyXxoro nu BJIA>KHOI'O

TEPMOMETpa, [0  IICUXPOMETPUYECKOMY  TpaduKy

onpeaejdarT Be/JIUYHUHY OTHOCUTEJ/IbHOM B/Ia’KHOCTH.
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OTHOCHTeNIbHYI0 BIa&XKHOCTb OMpeJesIsitoT Ha BbicoTe 1,5 MeTpa OT YpOBHS MoJia
PSAZIOM C K/TaCCHOM JJOCKOM.

BrnaxxHoCTh BO3AyxXxa B Kjacce (OTHOCUTE/IbHAsi B/AXXHOCTh), TIpU
yKa3aHHBIX BbIIlle TeMIlepaTypax MoxeT Kojiebatbcs B ripefiesiax 40-60 % (3umoii
30-50%), OHa 3aBHUCUT TaK)Ke OT BAa)KHOCTHU KJIMMaTHueCKoH 30HbI. [1oBbIlIeHHe
BJI&)KHOCTU yBe/MYMBAeT TeIUIOOTJauy oOpraHud3Ma. B Temsom Kivmare
OoTHOCUTesbHas BAaXHOCTb 30- 40%; B yMepeHHOM U XOJIOAHOM MOXKeT
IOXOAUTh 110 65%.

[Togaep>xaHue HOPMAaJIbHOTO BO3AYIIHO-TEIJIOBOIO peXUma B Kiacce
OCYILIeCTB/ISIETCSI CMEHOM Bo3AyxXa uepe3 ()OPTOUKH, ()pamMyrH, CTBOPKHU OKOH.
CKBO3HSIKOB B Kjacce ObITh He J[IO/DKHO, a MPOBETPUBAHWE TMPOBOAUTHCS BO
BpeMsi TiepeMeHbl, Kj1acC B 3TO BpeMsi A0/DKeH ObITb TmycT. CoBepilieHHO
HeJIOMYCTUMO C/Ie[yrollee: KOrja Haka3aHHOrO 3a IUI0X0e TOBe/leHre Y4YeHUKa
OCTaBJ/ISIFOT CUZETb B KjacCe — 3TO BpPeJHO [/l ero 370pOBbs, T.K. OH
TIO/IBEPraeTCs BO3/eUCTBUI0 CKBO3HSKA.

bosbliioe 3HaueHue /1711 MUKPOK/IMMaTa Kjacca UMeeT CKOPOCTb IBMKEHUS
BO3/lyXa, OHa Jo/DKHa ObITh He Oosiee 0,2-0,4 m/cek. CKOPOCTb JIBW>KEHHS
Bo3Ayxa A0 1 M/cek, opraHMsMOM He BOCIIPUHHWMAaeTCs, CBbIlle 1M/Cek,
BOCIIPUHUMAETCS KaK BeTep, a B YCJOBUSX K/JIaCCHOM KOMHAThI 3TO O3HauaeT
CKBO3HSIK.

Bo3gyxooOmeH — orjeHMBaeTcsi K03 GdUIMeHTOM  a’palldd, pPaBHBIM
OTHOLLIEHWIO TUIOMIa[ MPOEMOB BCEX JeWCTBYIOLIUX OTBEPCTHUM K ILIOLIAAU
rnona. ['wrheHnyeckass HOpPMa BEHTWISALIMOHHOTO peXHWMa COOTBETCTBYET
KO3(pduLMeHTy aspaiuu, pasaomy 1/50.

KA=S,/S,,
rae S, MoLa b BCeX BEHTUISLMOHHBIX OTBEPCTUM,

S —II0Ia b I10JI1d B KJjiaCCe
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ATtmocdepHoe JjaB/ieHUe B CpeZilHEM JJO/DKHO paBHATbCS 760 MM/PTyTHOTO
cTosiba, oObIUHBIe Kosie0aHWs aTMOC(epHOro JaBjieHWs MOTYT HaXOJWUTLCS B
nipeaenax 760+/-20 Mm/pT. CT.

et OOBIYHO TIJIOXO TIepeHOCAT TpeObiBaHWEe B 30HE TOHWKEHHOTO
aTMoc(epHoro naB/jeHus. B kjaccHOM KOMHaTe BO BpeMsi YpOKa BO3pacTaeT
KOHILIeHTpallysl YIJIeKUC/IOThI U TajlaeT cojiepkaHue Kuciaopoga. [loatomy knacc
HeoOX0UMO TIpDOBeTpPUBaTh. 3eJjieHble pacTeHUsl YJIyYllaloT KHUCIOPOJHBINA
peXXUM Kjacca.

CBeTOBOM peXUM B YyupexJeHUsiXx [js JleTed W  [O0/IpOCTKOB
rpeJlyCMaTpyBaeT B KOJIMYECTBEHHOM U KayeCTBEHHOM OTHOIIEHWU BCEX, HO B
TepBYI0 Ouepe/ib OCHOBHBIX KJ/IaCCHBIX MoMeljeHni. Ero Hesb3si pacCMaTpyBaTh
B OTpbiBe OT TIpoOJieMbl OXpaHbl 3peHHs [JeTell W TOAPOCTKOB. Ba)kHOCTb
ompefiesisieTCsl elje M TeM, UTO MO0 Mepe poCTa M pa3BUTUSI OpraHu3Ma
TPOMCXO/IUT POCT TJia3a, pa3BUTUE ero TPeJIOMJISIFOLIEN CHUCTEeMbI, KOTOPOe
3aKaHUMBAeTCS TOMBKO K 9-12 rogamM. B cBsi3u ¢ 601611101 /1a0HMIBHOCTBIO OpPraHa
3peHus B JIeTCKOM BO3pacTe 3puTe/ibHasi paboTa COMpOBOXKAAeTCsT HarpsyKeHUeM
BCex (PyHKIMI 3peHusi U cama I10 cebe MOXKeT CrIoCOOCTBOBaTh BO3HUKHOBEHUIO
3pUTEJIbHBIX PACCTPOMCTB.

Pe)xiM OCBeIl|eHHOCTH WrpaeT CYI[eCTBEHHYI0 PpOJib B peryJisiuu
OroorMUecKuX pUuTMOB. B yC/TOBHSIX MHTEHCUBHOM OCBEIIIEHHOCTH Y/TyUIlaeTCst
POCT ¥ pa3BUTHe OpPraHU3Ma.

HTEeHCUBHOCTb OCBeII|eHHOCTH pabouero Mecta umeeT 60/bilIoe 3HaUeHHe
J71si pOUIaKTUKNA HapyIlleHuM 3peHHs, ocobeHHO mpu paboTax, TpebyroImx
3pUTE/IbHOTO HampspkeHWs. [Ipy TIJI0XOM WM HeNpaBU/IBHOM  OCBeIeHUH
CHI)KAeTCsl yMCTBeHHasi pab0TOCIIOCOOHOCTb.

EcTecTBeHHOe OCBelljeHre B MIEPBYIO Ouepe/ib 3aBUCUT OT KJTMMaTUYeCKOro
rosica. Ba)kHoe 3HaueHWe, ¥MMeeT OpUEHTallUsi OKOH MO CTOPOHAaM CBeTa,

ornpeje/istolasi MHCOJIILMOHHBIA Pe>KUM ITOMeIl|eHUM.
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B 3aBUCMMOCTM OT OpHMEHTAlUd pa3uyaloT TpPU OCHOBHBIX THIIA
UHCO/ISAYUOHHO20 pexcuma - cojiHeuHoe obsyueHue 37anuii u 3emu (Tabsuiia

Ne 16)

Tabmmria Nel6
[Toka3aTesi UHCOJISILMOHHOTO peXKrUMa.
WNHconsuronHbiv | OpueHtauus | Bpems [IpoueHt KomnuuecTtBO
peXXUM 10 CTOPOHaM | UHCOJISIMMA | MIHCOJIUPYEMOM | Tersia 3a CYeT
cBeTa (uackr) TJI0Iax COTHEeYHOU
TOMeILleHUU pajvaruu,
KIK/m
Maxkcumaneaeii | FOB; KO3 5-6 80 Csbiiie 3300
YMepeHHbIU 1O; B 3-5 40 -50 2100 — 3300
Munumaneieii | CB; C3 Memnee 3 Menee 30 Menee 2100

[Ipy 3amafHOW OpHeHTalUM CO3/laeTCsl CMeIlaHHbIM WHCOSLIMOHHBIN
pexxuM. [lo 0OpoJO/DKUTENTEHOCTA OH COOTBETCTBYeT YMEPEHHOMY, TI0
HarpeBaHWIO0 — MaKCUMa/IbHOMY UHCOJISILIUOHHOMY PEXUMY.

EcTecTBeHHOEe OCBelljeHHe KIaCCHOM KOMHAThbl 3aBHUCHUT OT CJIeAYIOLIAX
OCHOBHBIX MOKa3aTeJieHu:

- OpUeHTalUUU 37aHusl Ha YydacTKe (peKOMeHAyeMOU OpUheHTalueu
ABJIIETCS IOT; IOTO-BOCTOK M BOCTOK 00ecreumBalOT BBLICOKHE YPOBHH
OCBEIT|eHHOCTH, O0COOeHHO B TIePBYIO TIOJIOBUHY [HS, BO-BTOPBIX, CO3/alOT
BO3MOJKHOCTb HanOoJiee paHHeM a3palliyd W UHCOJIALIUY TIOMeIleH!, B OT/IHUMe
OT 3arnaJJHOM OpHeHTalUM TIPHU HUX He MPOMCXOAUT TeperpeBa rMoMeIeHU ).

- I0CTaTOYHbIN KO3 (dULIMEHT eCTeCTBEeHHOUW OCBeIl|eHHOCTU OIlpe/ie/isieTcst
KO3(P(ULIMEHTOM eCTeCTBEHHOTO OCBeIlleHHUs], CBeTOBOro Ko3dduiveHTa. OTH
roKasaTe/jd 3aBUCAT OT pa3Mmepa OKOH, (OpMbI OKOH, PaBHOMEPHOCTU
OCBeIL|eHUS.

Ko3a¢ppuyuenm ecmecmeeHHO20 oceewjeHUs1 — 3TO OTHOIlIEHHE
€CTeCTBEHHOM OCBEIIeHHOCTH B [AHHOM TOYKe BHYTPU TOMeEIeHUs K
OCBEIlIeHHOCTM Ha TOPHW30HTA/IbHOM TIUVIOCKOCTU TIOZ OTKPBITBIM HebOoM,

BbIp@)KeHHOe B TipolieHTax. Haubosiee TIpOCTBIM crioco6oM oripefiesieHust
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€CTeCTBEHHOI'0 SIBJISIETCA ONpezesieHus] OTHOLUEeHWSl TUIOLaJd OCTEKJIEHHOU
yacTM OKOH K muioujagy nosa. EcrecTBeHHOe OcCBeljeHHWe MO HOPMaM JOJDKHA
ObITh B mpeaenax 1/4-1/6.

K ecTecTBEHHOMY OCBeLeHUIO TIPeAbIBJIAIOTCS C/e[yIOLe OCHOBHbIe
TpeOOBaHUSI:

1. JoCTaTOYHOCTB.

2. PaBHOMEpPHOCTb.

3. OtcyTcTBUe cenmuMmocTH (6/1eCTKOCTH) U TeHeli Ha paboueM mecTe.

4. TleperpeB noMeIreHUHN.

[ MakCMMabHOrO HKCIO0J/Ib30BaHUSI JHEBHOIO CBeTa U PAaBHOMEPHOIO
OCBellleHHs K/TaCCHbIX KOMHAT He0OX0AUMO:

1. CaxxaTb fiepeBbsi He Omke 10M OT 37aHNS;

2. He 3aKkpalivBaTh OKOHHbIE CTEK/Ia;

3. He paccraB/igTh Ha MOJOKOHHUKAX L[BEThI;

4. Pa3MelljaTh 1ITOPbI B HepabouyeM COCTOSIHUM B MPOCTPAHCTBAX MeXIY
OKOH;

5. OUuCTKY Y MBITbe Hapy>KHBIX CTEKOJ MPOBOJUTH 3 — 4 pa3a B rof, U He
MeHee OHOI'0 pa3a U3HYTPHU.

ITpu oljeHKe eCcTeCTBEHHOI'0 OCBeIleHHUsl C/ieflyeT 00paTUTh BHUMaHHe Ha
OKpacKy cTeH. B HacTosillee BpemMsi peKOMEH/YIOTCS CIeAyrOLIue TOHA JJ1s1 CTEH:

HEKHBIM PO30BBIM, CBETIO-KEeNThIA, 0€KeBblii, CBEeT/IO-3e/IeHbIM. I/ KIacCHBIX

P
1800

Digital Lux Meter

JIOCOK: TeMHO-3e/IeHbIl, TEMHO-KOPUYHEBbIM, a
IS TBepel, OKOH, paM — OerbIi.

,Z[J'IH OLIEHKN MCKYCCTBEHHOI'O OCBEIlIeHUA

WCTI0JIb3YIOT JIFOKCMETP, KOTOPBIM COCTOUT W3
CeJIeHOBOTO (POTO3/IeMeHTa, 3aKIHUYeHHOro B
CrieLiMa/ibHYIO OrpaBy. JIFOKCMeTp rpaZyMpoBaH

JJIs U3MepeHUs] OCBeIlleHHOCTH, CO3/laBaeMoi
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JlaMIlaMM HaKa/lMBaHWS, TO3TOMY TIPU W3MEPEeHHWU OCBEL[eHHOCTU OT JPYTHUX
HMCTOUHUKOB HeOOXOAMMO TI0Ka3aHWs IKajbl yYMHOXHUTb Ha TIONPaBOYHbIN
KoabduieHT. [l MFOMUHECI[eHTHBIX JIaMIT Oesioro cBeta OH paBeH 1,1, ans
namrl JHeBHOro ceeta — 0,9, i1 ecTrecTBeHHOTO OCBeleHus - 0,8.

V3MepeHust NPOU3BOAAT He MeHee yeM B 11 Toukax K/iacCHOM KOMHaThI: 10
Ha TOPU30HTa/IbHOM MMOBEPXHOCTHU Ha ypoBHe 1,8M ot mnosa (9 Ha naptax u 1 Ha
CTOJIe yuuTesisi) U 1 B BepTUKATbHOMW TJIOCKOCTH.

[Onsi  XapakTepUCTUKA WCKYCCTBEHHOTO OCBEIleHUsI OTMEUarT: BU[
VWCTOYHUKOB CBeTa (JIaMIbl HakKajgWBaHWS, JIOMUHECLIEHTHbIE JIaMIIbl), WX
MOII[HOCTb, CUCTeMY OCBellleHUs (0blijee paBHOMepHOe, 00I1iee I0KaTM30BaHHOE,
MeCTHOe W KOMOWHHPOBAaHHOeE), HaripaBj/ieHWe CBETOBOTO TIOTOKA U XapakTep
cBeta (MpsIMOM, pacCessHHbIM, OTpa)kKeHHbIM). Hawnyudinee ocBeleHue
JOCTUTaeTCsi TpM KOMOWHUDOBAaHHOW CHCTeMe OCBelljeHUsi — oflllee TUIOC
MeCTHOe.

[lpu OTCYyTCTBUM J/IOKCOMEeTpa 00 OCBeIleHHOCTH MOXXHO CYJAWTb TIO
KOJIMYEeCTBY CBETOBOI'O TIOTOKA, BBIP&KEHHOrO B BaTTax Ha 1M’ IUIOIIaM Kiacca.
OTa Be/IMuMHa I0/DKHA OLITh He MeHee 48 BaTT Ha 1m°.

Ileab paGombi: O3HaKOMJ/IEHHWEe CTY/€HTOB C BO3/[efiCTBEM Ha OpraHU3M
yesloBeKa BO3/IyIITHOM CpeZibl W TPUHLIMIIAMU HOPMUPOBAHUSL OT/E/bHBIX ee
rapaMeTpoB; C TWUrMeHHYeCKUMH TpeOOBaHUSIMM K eCTeCTBeHHOMY U
HCKYCCTBEHHOMY OCBeIlleHUI0 00111e00pa30BaTe/bHbIX YUpeXK/1eHUH.
O6opydoeaHue: TICUXpOMeTp, py/JeTKa, TepMOMETD, CAHTUMeTpOBasi JieHTa,
KaJIbKYJISITOPBI.

ITopsiook pa6ombli
1.0mnpegenure TemmepaTypy BO34yXa IIOMELEeHUs] Y BHYTPEHHEW CTeHBl,
HapY’>KHOU CTEeHbI U B LJeHTpe Kjacca Ha BbicoTe 10 cMm., 1m., 1,5Mm.
2. Vicrionb3ysi CcTaTA4YeCKUK MCUXPOMETp (MCUXpoMeTpa ABrycCTa) OIpejie/nre

B/IAXKHOCTHU BO3[yXd B 3-x TOUYKdX, 4 UMEHHO: B IIepBOM, BTOPOM U TpeTbeM
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psgax napt. [Icuxpomerp nojBewmmBaeTcs Ha pacctossHur 0,5M OT OKHa, B 30He
IbixaHus, Ha BbicoTe 1,2-1,5M. M3MepeHue MpoOU3BOJAT B TeueHue 4 MUHYT U
COIOCTaBbTe €6 C TUrMeHUYeCKUMU HOPMaMU.

3. IIpoBeCcTM OLIeHKY BEHTWISILMOHHOIO peXXWma Kjacca, I0[CUYvTaB
KO3(PULMEeHT asparuu.

4. Onpepenute cBeToBoro Ko3dduupenta (CK) c nomoiibo GopmyJibr:

CK = Soo/ Su,

re So- BeJIMUMHA OCTEK/IEHHOM TTIOBEPXHOCTH,

Sn—TI01Ia/]b 110718 B Kj1acce

Ilist Toro, uToOBI HaboJIee TOUHO BuIUMCIUTE Ko3dduiment (CK) ot momaau
OCTEKJIEHHOU TOBEPXHOCTU OKOH cjiegyeT OTHATH 10 % rmuiomaau (MUHYC),
TIPUXOJAIIENCA Ha TMepervieT OKOHHbIX paM. [lo coBpeMeHHbIM HOpMaTHMBam
KEO B K/acCHbIX KOMHarTax [A0/bKeH paBHATbCS 1,5%. IIpoBecTy OLIeHKY
€CTeCTBEHHOI'0 OCBeI|eHHOCTH [TOMelLleHUSI.

5. PaccumTaiiTe MCKyCCTBEHHOe OCBell[eHHe PacCyeTHBIM CITOCOOOM.

OnpenensitoT KOJMYECTBO CBETWIBHUKOB B KJIACCHOM KOMHAaTe, Ompezesis
ylelTbHYI0 MOLI[HOCTb, T.e. KOJIMUeCTBO MpeoOpa3yrolieiicsi SHepruu u3iyueHus B

BaTTax Ha eJJMHUI]Y OCBelllaeMOu TIIoLa/u.

Cyvva _ MowHocmu _ scex _ 1avn(s _ CeemiuTeHuxax)

Bm/ M?

IMiowade  noveujexis
HopMa ocCBellleHHOCTH TIpY JlaMIlaX Haka/lvBaHWS B K/IACCHBIX KOMHATax paBHa
49 BT1/KB.M., a TIpy JItOMUHeCLieHTHbIX 20 BT/KB.M.
ITpomoko ucciedosaHutl

1. 3anosiHUTE TaOMMITY

BHyTpeHHss cteHa | HapykHasg cteHa | LleHTp Ksacca

10 cm

1™m

1,5M

Cpennee
3HayeHue
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2. PaccuuTaliTe M 3aMullvTe B TeTpaJb MOKa3aTe/Jd OTHOCUTEIbHOW B/Ia)KHOCTH.
3. Onpefiesiite KO3 dUITMEHT a3paliyi.

4. PaccuuTanite CBETOBOU KO3(D(DULMEHT.

5. IIpoBeuiTe OLIEHKY MCKYCCTBEHHOI'O OCBeIeHHs (pacueTHbIM METOJ0M WU C
TIOMOIIbIO JIFOKCMeTpa).

6. [TpoaHa/M3upyiiTe MoyueHHbIe pe3y/bTaThbl U CPAaBHUTE C TUTHeHUYeCKUMH
HOpPMaTUBaMH.

Bonpocbwi:
1. Kak B/vsieT ypoBeHb OCBeII[eHHOCTH K/IaCCHBIX KOMHAT Ha paboTy ydaiuxcsi?
2. Kak u3MeHsieTCst COCTaB BO3/lyXa B 3aKPbITOM ITOMeLleHUH (Kacce) BO Bpems
3aHSITUN?
3. Kakasi TemriepaTypa W BIaKHOCTb [JO/DKHa OBbITh B K/IaCCHOW KOMHaTe, U
KaKUMH NIprbopaMy OHU OTIpe/e/ISTFOTCS?
4. KakoBa Iipejie/ibHasi BeJIMUMHa yIJIeKUCJIOro rasa B Kjiacce?
5. Kakoii 06bem Bo3zyxa B Kacce Jo/KeH MPUXOJUTHCS Ha OJHOTO YUeHUKa?
6. Korpa v cko/IbKO BpeMeHU [0/KHO IPOBOAUTHCS CKBO3HOE NPOBETpPUBaHKe?
7. lathk omnpeneneHve kKo3ddduimeHta ectrectBeHHOU ocBelieHHOCTH (KEO) u
KaKOBO JIOJDKHO ObITh €r0 3HaueHue B yueOHbIX MTOMeIlleHUsIX IKOJIbI?
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	Занятие 7 
	Показатели сердечно-сосудистой системы. Пульсометрия. Определение артериального давления. 
	Артериальный пульс
	Наиболее часто используемые параметры сердечно-сосудистой систесы (ССС): частота сердечных сокращений (ЧСС) и артериальное давление. ЧСС можно определить по пульсу. Артериальный пульс (лат. pulsus удар, толчок) — это ритмические толчкообразные колебания стенок артерий, связанные с изменением их кровенаполнения при сокращении и расслаблении сердца в течение одного сердечного цикла. Артериальный пульс подразделяют на центральный (пульс на аорте, подключичных и сонных артериях) и периферический, определяемый на артериях конечностей. 
	Пальпация
	Рис. 19. Пальпация лучевой артерии.
	Пальпация артерий на области головы и шеи:
	Пальпация артерий на области верхней конечности:
	Пальпация артерий на области нижней конечности:

	Осмотр

	Свойства артериального пульса:
	Изменение частоты пульса с возрастом (А.Г. Хрипкова с соавт. 1990 г.)
	Возраст (лет)
	Новорожденные
	1
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	Пульс (уд/мин)
	140
	120
	95
	92
	90
	88
	86
	84
	82
	80
	78
	76
	75
	Ритмичность
	Наполнение
	Напряжение
	1. Освойте методику пальпации лучевой артерии и подсчета пульса.
	1) Уложите руку испытуемого на стол параллельно линии сердца. 
	2) Правой рукой нащупайте лучевую артерию и слегка прижмите её тремя пальцами (указательным, средним и безымянным) к лучевой  кости.
	3) Подушечками пальцев ощутите артериальный пульс как толчкообразное увеличение объема артерии.
	4) Подсчитайте пульс испытуемого за 1 минуту, используя секундомер.
	5) Подсчитайте пульс испытуемого за 10 секунд, а затем, умножив полученную цифру на 6, получите величину пульса за 1 минуту.
	6) Занесите полученные результаты в таблицу №6. 
	1. Занесите результаты исследования № 1 в таблицу №6  и сделайте вывод о степени точности проведенного измерения пульса.
	Таблица 6.
	Величина пульса, подсчитанного за 1 минуту  (уд/мин)
	Величина пульса, подсчитанного за 10 секунд  (уд/мин)



