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BBeaenue

JlpIxaHue SBIsETCA OJHOW M3 BaKHEHIIMX (DOPM MOCTOSHHOM CBSI3H C
BHEIIHEN cpefor. [IONBITKM €ro u3y4yeHus: U MOUCK CBSI3U JIBIXaHUS C CO-
CTOSIHUEM TICUXUKH, 3[I0POBbs ObUIN MPEANPUHSTHI €IIe B IPEBHUE BpeMe-
Ha, B MOCIEAYIONIEM, Ha Pa3IMYHBIX dTanax pa3Butus Quiocoduu, ecre-
CTBO3HAHUS OHH MOJIYYWJIU JaJIbHEUIIIEE PAa3BUTHE.

Uccnenosanust B 00j1acTi aHATOMUM, (PU3UOJIOTUU, OUOXUMUM JBIXaHUS
B KOHIIe XIX—XX BeKOB M3BECTHBI pa3zpaboTKon nuddy3noHHON MOJEIN
razooomeHa. Co3zfganue Teopu (PyHKIIMOHAIBHBIX CUCTEM, U3YUYCHHUE Me-
XaHU3MOB aJIaNTalldd CIOCOOCTBOBAJIA TMOSIBJICHUIO PA3IMUYHBIX METOJIUK
KOPPEKIIMU HapyIlIeHui QyHKIuK abixanus u razooomena (Comomnos M.H.,
2004; Munses B.1., MunseBa A.B., Mopo3zos I'.I., Ilerymkos M.H., 2012).

Psan Benymux uccinenoBareneit (Kapramesckuii E.A., Becenkun H.B.,
Cuporunkun H.W., Ilerpos U.P., I'omogoB U.M., Mapuak M.E., )Kupon-
kud H.I'., bpecnaB U.C., CadonoB B.A., Ucaes I'.I'., Aramxansn H.A.,
bepezosckuii B.A., Jlem6o A.I'., Komuunckas A.3., I'azenko O.I'., Ctpen-
koB P.b., Ky3nenosa T./I., Mankun B.b., BonkoB H.W. u npyrue) uzyuyanu
TUIIOKCHIO, aJJalITAllMI0 OpraHu3Ma K TUIIOKCUU U TUTIEPKAITHUH.

B nepBoil nmonoBuHe XX BeKa IbIXATEJbHBIE YIPAXKHECHUS YaIlE HUC-
MOJI30BAJIMCH TIPH 3a00JIEBAaHUSAX OPraHOB JABIXaHUSA, a TaKXKe MPUMEHs-
JUCHh B MPO(PECCHOHATILHON MOJATOTOBKE TMEBIIOB, TUKTOPOB, B OT/IEIBHBIX
BUJIax criopTa, xopeorpaduu. Hanbosee u3BECTHBIMU B 3TO BpeMsl ObLIA
CUCTEMBI TpexdazHoro AbixaHus, pazpadorannsie Jleo Koduepom (I'epma-
Hus), Onbroit Jlobanoso#t u Esrenueit JlykbsiHoBo# (Poccus).

Bo Bropoit nosnopune XX — Hauane XX| BeKOB MOSIBUINUCH JbIXATEIb-
HbI€ TUMHACTHKH, pa3paborannbie lypeimanoBeiM B., Jlyoposckoii C.B.,
bynanoBsim [O., CtpensuukoBoii A.H., byreiiko K.II., CmupnoBoii U.,
Aramxansaom H.A., Bunynacom [O.I'., I'podom C., ®ponossim B.D.,
Yaunnpepc I

[Ipobnema Bo3aeHcTBUS (PAKTOPOB BHEIIHEN Cpelibl Ha (PyHKIIMOHAIb-
HOE COCTOSIHUE Pa3JIMYHBIX CHUCTEM OPraHu3Ma, B YaCTHOCTH Kapuopec-
NMPaTOPHYIO, MPUOOpEia B HACTOSAIIEE BPEMs aKTyallbHbIN Xapakrtep. Tak,
B IIPOIECCE KUBHEACATECILHOCTH OPraHU3My MPUXOJIUTCS alalTUPOBATHCS
K LEJIOMY KOMIUIEKCY HEaJE€KBATHBIX BHEUIHUX YCIOBHI, KOTOPHIE MOTYT
CYIIIECTBEHHO MOBJIUSTh Ha €r0 PE3EPBHBIC BOBMOKHOCTH U YCTOMYUBOCTD
K pa3iMuHbIM 3a0osieBaHusM. [Ipu 3TOM, «lleHa» amanTalud 3aBUCUT OT
DKOMOpPTpETa UeloBeKa, ero Mop¢o-QpyHKIUOHATBHBIX W TEHETHYECKHX
ocobenHoctelt. [lpu MpoAOIKUTEILHOM JEWCTBUM HEaJeKBATHBIX (haKTo-
POB BHEIIHEW Cpelbl MPOUCXOIUT MPEKIESBPEMEHHOE HUCTOIICHUE (DYHK-
IMOHAJILHBIX PE3EPBOB JKU3HCHHO BAXKHBIX CHCTEM OpraHu3Ma, KOTOpHIE



MOXKHO KJIAacCU(UIIMPOBATh KAaK OTIAEIbHYI0 HO30JOTMYECKYIO €IUHHUILY
CUHIPOM <«BKoJIornYeckoro HampsokeHus» (AramkansH H.A., Kar-
koB A.1O., 1990; Aramxansu H.A., baesckuii P.M., bepcenepa A.I1., 2006).

B cBs3u ¢ Bo3HuKIuM B 1986 rogy mocne aBapuun Ha UepHOOBUIHCKOM
atoMHOM 3nekTpoctadiuu (UADC) paauoakTUBHBIM 3arpsi3HEHUEM psiia
paiioHoB ObiBiIero CCCP M 0nmacHOCThIO HAKOIUICHHS] PAaJUOHYKIUIOB B
OpraHu3Me 4YeJIOBEKa, BAKHOE 3HAUYCHHE MPUOOPENIH UCCIEeI0BAHUS BIIUSI-
HUSI 00JTy4eHHUsI B MaJIbIX J103aX Ha (PYHKIIMOHAIbHBIE CUCTEMbI OpraHu3Ma
(KoznoB A.A., 1992). Baemnee o0nydeHne U XpoOHUYECKass HHKOPIOPAIUs
PAAMOHYKIIMIOB, O0JIA/IAlOIIMX PA3IMYHON OPTaHOTPOMHOCTHIO, CO3AI0T
CYMMapHYIO NOTJIONIEHHYIO J03Yy, OKa3bIBAIOIIYIO MTOBPEKIAIOIIEE JIEUCT-
BHE KaK Ha OT/CJIbHbIE OPraHbl U CUCTEMBI, TAK U HAa BECh OPraHU3M B Iie-
oM. OCHOBHOM TPYIIION PUCKA IO PA3BUTHIO PAJUALMOHHBIX MOPAKEHUN
ABJISIFOTCS IETH, KOTOPBIE B PA3JIMYHBIE CPOKH IOCIIE ABAPUU NOABEPIIUCH
BO3JICUCTBUIO PAJAUOHYKIHUAOB MO/Aa, CTPOHIIMSA, 1I€3USI, BBI3BIBAIOIIUX OT-
KJIOHEHHUS CO CTOPOHBI YHAOKPUHHOW, KPOBETBOPHOM U APYTUX CUCTEM Op-
rann3ma (Apununa A.H., 1991, 2002).

JlaHHBIE JIUTEPATYPHBIX UCTOYHUKOB CBUJETEIbCTBYIOT, UTO MOCIIE aBa-
pun Ha YepHoObUIbcKOM ADC OTMEYaeTCsl YCTOMYMBBIN pocT 3a0o0ieBae-
MOCTHU JIET€N ¥ MOAPOCTKOB, MPOKUBAIOIIUX HA TEPPUTOPHUSX, 3arPSI3HEH-
HBIX pPaJuOHyKIWJIaMH. Tak, B MOCTYEPHOOBUILCKUM MEPUOJ] Y IIKOJIbHU-
KOB M JIOIIKOJIbHUKOB MPOU30ILIO YBEJIMUYECHUE YPOBHS 3a00JieBaHUN cep-
JI€YHO-COCYIUCTON CUCTEMBI, HAPYIIEHUN CO CTOPOHBI ABIXATEIBHOU, IH-
LIEBAPUTEIIbHON, SHIOKPUHHOW U KPOBEHOCHOW CUCTEM, UMMYHHOTO U BE-
TeTaTUBHOTO CTaTyca, a TaK)Ke BBISBJICHBI HApYIIEHUS (YHKIIMOHAIBHOTO
COCTOSIHUSI HEPBHOW CHUCTEMbl W MCUXWYECKOrO COCTOSHMS JETEU U IOJI-
poctkoB (bapkos B.A., 1997; Jlun JI.I'., Cesnanes C.B., babyposa H.A.,
2011; A6nokoB A.B., Hecrepenko B.b., Hectepenko A.B., IIpeoOpaxen-
ckas H.E., 2002, 2011).

ABTOpaMHU MOJYEPKUBAETCA MMOBCEMECTHOE YBEJIMUYEHUE 3a00J€BaeMO-
CTU PECIUPATOPHBIX OPTAHOB HA 3arpsSI3HEHHBIX TEPPUTOPUSIX, U KAK CIIE/I-
CTBHE CHW)KCHHE JIOJDKHBIX IOKa3zarened (QyHKIUH apixanus (3y6oBuu
B.K., 1998; be3pyknx M.M., Conskun B.J[., 2004; Muxainosa JI.A., 2004;
Mymemaa B.IT., 2006; Kasua 3.M., 2007; boes B.M., 2007; Mup3onor B.A.,
2008).

N3 Bcex cucrtem opranuzma (yHKIUS JbIXaHUS YEJIOBEKA — €TMHCTBEH-
Hasi, KOTOPYI0 MOXHO CYIIECTBEHHO Pa3BUBAThb U COBEPIICHCTBOBATH HE
TOJIBKO B XOJI€ BO3PACTHOI'O PAa3BUTHUS OPraHU3Ma, HO U 32 CYET CPOUYHBIX U
KYMYJISITUBHBIX aanTainuii K (PU3WYecKuM Harpy3kam B 3aBUCHMOCTU OT
WX COJIep KaHusl, HAITPaBJICHHOCTH, 00beMa M MHTEHCUBHOCTH.



Mo’kHO yTBEpkAaTh, YTO OJHO U3 BEAYIIUX MECT B CUCTEME MPOpUIaK-
TUYECKUX MEPOIPUATHM, HAIIPaBICHHBIX HAa KOPPEKIUIO 310pOBbs, 3aHU-
MaloT CpeaCTBa (U3NUECKON KyIbTYpBHI.

JlokazaHo, 4TO CUCTEMAaTUYECKUE 3aHITUA (puznuecKkumMu
YOPOKHEHUSIMU ~ CIIOCOOCTBYIOT ~ YBEJIIMYEHHUIO  CONPOTUBIISIEMOCTH
opraHu3Ma BO3JCHCTBUIO HEOJArONPUATHBIX (PaKTOpaM OKpyXk arouen
cpenbl. Y aKTHUBHO 3aHUMAIOIIUXCA (U3UUECKUMH YIPAKHEHUSIMU HapsLy
c Oosiee BBICOKMM YPOBHEM (DU3HUUECKOTO COCTOSHHS OTMEYaeTCs
ONTUMAJIbHBIM AMOLIMOHANBHBIA (POH U aJIEKBATHOE BOCIPUATUE (PAKTOPOB
CPEIOBOTO OKPYKECHHUS.

B Hacrosimiee BpeMs B cofep:KaHUU (PU3MUECKOTO BOCIUTAHUS IIKOJIb-
HUKOB B PEUICHUH 337]a4 BOCIUTATEIbHOU, 00pa30BaTEIbHON U 0340POBH-
TEJIbHON HANpPaBICHHOCTH AKUEHT JOJIKEH OBITh CHIEJIaH Ha IOCJIEIHIOK.
D710 00s13bIBAET YUEHBIX U MPAKTUKOB pa3padaThiBaTh U MpEIaraTh MIKOJEe
ONTUMAJIbHbIE BAPUAHTHl YPOUYHBIX, BHEYPOUHBIX U CAMOCTOSITEIbHBIX
dbopm 3aHATUN PU3NYECKON KYJIBTYPOU.

C yyeTom BBIIIEU3JI0KEHHOTO MOXHO CJEJIaTh 3aKJIIOUYEHHUE, YTO IS
IIKOJIbHUKOB, IPOXKUBAKOIIMX HA TEPPUTOPUIX YepHOOBUIbCKOTO
3arpsi3HEHUs, HeoOxoauma  pa3paboTka  CHEHHAIbHOW  METOJIUKH
O3/I0POBHUTENLHON  HAaNpaBIE€HHOCTH MO (PU3UYECKOMY BOCHUTAHHUIO,
KOTOpasi CrnocoOCTBOBaja Obl MOBBILICHUIO AJIallTAllMIOHHOTO pe3epBa
opraHusma JeTeu, obecrneunBas J10CTaTOYHbIA YPOBEHb (DYHKIIMOHAIBHOU
U (U3UYECKOI OATOTOBICHHOCTH.

B nannoit MmoHOTpaduu npeacTaBieHbl Pe3yIbTaThl UCCICIOBAHUN (-
3UYECKOTO PAa3BUTUSA U (PYHKLIHOHAIBHOIO COCTOSSHUM MJIAAIINX LIKOJb-
HUKOB, MTPOKUBAIOIINX B 3KOPAJNALMOHHBIX YCIOBUSAX I. ['oMens, sABIstO-
muecss 0ObEKTUBHBIMU XapaKTEPUCTUKAMHU (PU3NYECKOTO 37J0pOBbsS JETEM,
a Tak )K€ METOJMKAa KOMIUIEKCHOW IbIXAaTE€JIbHOM T'MMHACTHUKHU ISl Mial-
IIMX IIKOJBHUKOB, CIIOCOOCTBYIOLIAs ONTUMH3alUU OOpPa30BATEIbHOIO
npoliiecca, MOBBIIICHUIO (YHKIMOHAIBHOTO COCTOSHHUSI BHEIIHEro JbIXa-
HUS U COCTOSIHUSA 310POBbS AETEN MIIAIIIErO MIKOJIBHOTO BO3PACTa.

OTnenpHble KOHLENTYaJIbHBIE TOJOXKEHUS padOThl, MPOMEXYTOUHBIE
UCCIIEIOBAaHUSl MyOJMKOBAJIUCh B HAYYHBIX HW3JIAHUAX, JOKJIAbIBAIUCH
Ha HAYYHO-TIPAKTUYECKUX KOH(MEpPEHIUAX, KOHTpeccax M CHUMIIO3hyMax.
Marepuansl ucclieoBaHUS BHEAPEHbl B 00pa30BaTeNbHBIN Ipolecc
I'VO«CII Ne 7 1. Tomens», I'YO «CHI Ne 28 1. TI'omensay,
I['YO «CHI Ne 47 r. I'omensi», YO «ITY um. @. Cxopunby», YO «Mo3bip-
CKUM IOCYyJApCTBEHHBIM Ienarorunyeckuil ynusepcurer uM. M.II. Ilams-
KMHa», a Takke (U3KYJIbTypHO-03JOPOBUTEIbHYIO U  CIIOPTHUBHO-
MacCOBYIO pabOTy AETCKUX O3I0POBUTENBHBIX Jarepen «CeapManieBeny u
«FOHBI XUMHK» ['OMENBCKOTO paiioHa.



ABTOpBI CUMTAIOT CBOUM MPUSTHBIM JIOJTOM BBIPA3UTh OJIAr0IapHOCTH
npodeccopy [Konocy B.M., Korosenko C.B. 3a momoiib, NOJIEPKKY U
KPUTHUYECKHE 3aMEYaHUs B XOJI€ MPOBEICHUS UCCIEIOBAHUN, a TAKKE all-
MUHUCTPALIMU CPEIHUX IIKOJI I'. ['oMensa u negaroraM 3TUX yUpeKICHUN 3a
OKa3aHHOE COJICHICTBUE.

HccnenoBanust npoBOAWINCH B paMKax 3aiaHust «Opranu3oBaTb MOHU-
TOPUHT (PU3UYECKOTO Pa3BUTHUS U (PYHKIIMOHAIBHOIO COCTOSIHUSI OpraHu3-
Ma y4alluxcs YUpEKJICHU 00pa30BaHus, paCIONIOKEHHbBIX HA TEPPUTOPHUU
pPagIrOaKTUBHOIO 3arpsasHenus» [Ipesuaentckon nporpammel «/letu bena-
pycu», moanporpamMmsl «Jletu YepHOOBLIN.




CnucoK yCJI0BHBIX 0003HAYEHUH

I'TI/] — rpynna npoajieHHoro JIHs

P3C — pagnanmonHoe 3arpsi3sHEHNE CPEJIbI

HHC — neHntpanpHas HEpBHAS CUCTEMA

CCC — cepaeuHO-COCYIUCTas CUCTEMaA

JIOK — neuebHas puszndeckas KyabTypa

MOK — MuHYTHBIN 00bEM KPOBOOOpAIIICHHUS

YOK — yaapHsblii 00beM KpOBOOOpAILIEHHUS

CA/l — cucrosimueckoe apTeprualibHOE JABICHUE

Al — 1nacTonn4ecKoe apTepruaibHOE JABICHUE

YCC — gacroTta cepIeUHbIX COKPAILIEHUI B ITIOKOE

OI'K — OKpy)HOCTb IPYJIHOU KJIETKH

KEJI — )xn3HeHHast EMKOCTD JIETKUX

OXEJI — hbopcupoBanHas >KM3HEHHAs] €MKOCTh JIETKUX

OEJI — o0miast eMKOCTB JIETKUX

®OOEJI — dyHKIIMOHATBHASI OCTATOYHASI EMKOCTh JIETKUX

OO — ocrarouHblil 00bEM

O®B1 — 06beM hopcupoBaHHOTO BbIOXa 3a 1 €

MO/I — MUHyYTHasi BEHTHUIISILUA

MBJI — makcuManbHast BEHTUIIALUS JIETKUX

I1OC,, — mukoBast 00beMHasi CKOPOCTh BAOXA

[TOC,,,, — muKoBass 00bEMHAsI CKOPOCTh BBIJIOXA

O®B1,,— o6beM popcupoBaHHOro Baoxaisa 1 ¢

OXEJL;; — bopcuposannas XXEJI npu Broxe

J1O — npixaTenbHBIA 00beM

YJ[ — yacTtoTa abIXxaHus

NT'CT — unnexc 'apBapackoro cren-recra

KU — )xn3HEHHBIN UHIIEKC

KIIB, . — KOMIUIEKCHBIM MTOKA3aTeJib BBIHOCIMBOCTH JIBIXAaTEIbHOM CHC-
TEMBbI

UT" (OOB1/®XEJI) — unaekc ['encnapa

UT (ODB1/KEJI) — unnekc Tudduo

Ol — BKcriepUMEHTaNIbHAs TpyIna

KI" — xoHTpONBHAsA rpynmna

N — KOJIMYECTBO YEJIOBEK

X — cpenHee apudMeTHIECKOoe

G — CTaHIAPTHOE OTKJIOHEHHUE

M — omuOKa cpeaHero apuhMeTHIecKoro

t — kpurepuii CTpro/IeHTa



1 CocTosiHue 310POBbSI, 0COOEHHOCTH BO3PACTHOIO
Pa3sBUTHS KAPAUOPECTTUPATOPHON CHCTEMbI
Yy HIKOJbHUKOB

1.1 CpaBHUTEJbHBIA aHAJN3 COCTOSIHUSA 3/I0POBbS
IIKOJbHUKOB, MPOKNUBAKIINX B IKOJIOTHYECKH
HeO0JIATONPUATHBIX YCJI0OBHUIX

[IpuopuTteTHOM 3amadeit oOIIEeCTBAa W TOCYJIapCTBa SIBIISICTCS COXpaHe-
HHUE M YKPEIUICHHE 3JI0POBbs Mopacratomero mokonenus [203,317].

310pOBbE JIETEW OTPAXKAET LEJTOCTHYIO CHUCTEMY MaTEpPHAIbHBIX U Y-
XOBHBIX OTHOIIEHUM, CYIIECTBYIOIIMX B OOIIECTBE, © BO MHOTOM 3aBUCHUT
OT KayecTBa MPUPOJHOM CPEAbl, YCIOBUN BOCIIUTAHUSA, CEMEMHBIX OTHOILLIE-
HUM, COCTOSIHUSI CUCTEMBI 3/IpaBOOXPAHEHUS U JPYTruX (GakTOpOB.

Bonee uerBepTH Beka MUHYJIO €O JIHS KatacTpodsl HA YepHOOBUILCKOM
ADC, ogHaKo Ype3BBIYANHO CIIOKHBIC U MacCIITaOHbBIC 3a]a4H, TOCTABJICH-
HBIE MEpPE]] HAyKOM, 10 CHX MOp €lIE JAJIEKU OT CBOEro peuleHus. MHorue
13 HauOoJsiee 3HAUMMBIX PAJAMOHYKIUIOB YXK€ pacmnaiuch. B Ommxkaiimme
necsTHeTHs - Cs MO-TIPEKHEMY OyIeT HMeTh HAHOOIbIIEe PaJHOIOrHIe-
CKOE 3HAUYCHHME, a CIISTYIOLINM 10 BAKHOCTH H30TOIOM Oyaer Sr. B 6o-
Jee JOJrOCPOYHOM MEpCHeKTUBE (OT COTEH A0 ThICSY JIET) OCTaHYTCS
TOJIBKO U30TOIBI IUTYyTOHUS U aMepulnii-241, X0Ts UX ypOBHU aKTUBHOCTH
pPaauoNIOruuecku He 3HauyuMbl. [Ipu 3TOM, Ha HEKOTOPBIX OrPaHUYECHHBIX
TEPPUTOPUSAX C BHICOKMM YPOBHEM BBINAJICHUS PAJUOHYKIUJIOB (YacTu
['omenbckoit 1 MoruneBckoit obnacteit B benapycu; bpsHckoit ob6mactu B
Poccun; JKutommpckoit u PoBeHckod obnacteld B YkpauwHe), TIO-
MPEXKHEMY, MOTYT OBbITh ONpPaBJAHHBIMH KOHTPMEPHI U SKOJIOTHYECKAs
peadbmnuranus [180,334,362,363,382,383,387].

Atopamu [125,323] ormeueHo, yTO oOOIIas IUIONIAAbL 3arps3HEHUS
panuoniesuemM PecnyOnuku benapych MoCTENeHHO yMeHbIIaeTcs. Tak, B
1986 roay ne3ueM-137 ¢ MI0THOCTHIO BbllIE | Ku/km? 6110 3arpsi3HEHO
23 % Ttepputopun pecmnyonuku, a B 2001 — 21 %. B 2046 romy ota
BEJIMYMHA COCTABUT, MpubIu3uTenbHo, 10 % (T.e. ymenbmurcs B 2,4 paza
10 CpaBHEHUIO C TNE€pPBOHAYAIbHBIM 3arpsi3HeHueM B 1986 rony).
[nomane 3arpsizHenus: ne3uem-137 ¢ mIoTHOCThIO 15 Ku/km® u 6onee
OyneT cokpamiatbest ObicTpee U kK 2016 roay craHeT B 3 pa3a MEHbIIIE, a K
2046 roay — B 10 pa3 meHb1Ie o cpaBHeHUIO ¢ 1986 rogom. s cpaBHe-
HUs, B YKpanHe oHO cocTaBiseT 5 %, Poccun — 0,6%.
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MOHUTOPUHT paJMallMOHHON OOCTAHOBKHM HAa IOT0-3aIlaJHbIX TEPPHUTO-
pusix (FO3T) bpsanckoit o0nacTu mokasani, 4To, HECMOTPSI Ha MPOILIEIIINE
oT MoMeHTa aBapuu Ha YepHoObUIbcKOH ADC Oonee 25 neT, paaAroaKTUB-
HOCTh MO OCHOBHBIM JIOJITOKHBYIIUM pagUuOHYKIuIaM (1e3uto-137 u
CTpOoHIMI0-90) OCTaeTCs TOCTAaTOYHO BBICOKOUM, YTO YKa3bIBAET Ha JIOMOJI-
HUTEJIBHBIN 103000pa3yromuil (pakTop, BAUSIOMIMN Ha COCTOSIHUE 340pO-
Bbsl HacesieHus [75,76]. B CBS3M C NOBBIICHHBIM YPOBHEM COAEPKaHUS
PaMOHYKJIUJIOB B OKPY>KAlOIEeW cpelie U MPOJIyKTaX MUTAHUS 3a MOCIE]I-
Hue 20 net (1990-2009 rr.) obiias u nepBuyHas 3a0071€Ba€MOCTh JI€TCKO-
ro Hacenenust FO3T BpsiHckoii 061acTul mpeBBIIIAET KaK CpeIHE00IacTHbIC
(Ha 23,9 u 15,6 %), Tak u odepoccurickue (Ha 14,7 u 8,6 %) nokazarenu [287].

YenoBek, ABISSCH COLMAIBHO-OMOIIOTMYECKUM CYIIECTBOM, MOCTOSH-
HO ’KMBET Y B3aUMOJICUCTBYET C OKPYKAKOLIEH CPEAOU, KOTOpasi OKa3bIBa-
€T Ha HEro Kak IMOJIOXKHUTEIbHOE, TaK W OTPUIATEIbHOE BO3JIEHCTBUE
[164,210,233,234,346].

Upes3BbIUailHO CII0KHO OLIEHUTH COCTOSIHUE 340POBbS AETEU U MOAPOCT-
KOB, TIOJIBEPTIIUXCS BO3ACHCTBUIO pajraIiii, OCOOCHHO TIPH JUTUTEIBHOM,
MOCTOSIHHOM BO3JIEUCTBUU MAJIBIX J03. DTO CBSA3aHO C TEM, YTO YaIll€ BCETO
peOEHOK TMOABEP)KEH BIUSHUIO KOMILJIEKCa HEOJAromnpuaTHBIX (HaKTOpOB,
HAXOJIAIIMUXCS B PA3HBIX B3aUMOOTHOIIEHUAX MEXAY CO00M. DTH (HaKTOpHI,
COYeTasCh, MOTYT YCHUJIMBATh JeiicTBre ApyT Apyra [290].

B 10 %€ Bpems JaHHbI€, YKa3bIBAIOIIME HA TPUYUHBI U 3aKOHOMEPHOCTHU
pocTa 3a00JIeBa€MOCTH JIETCKOI'O0 HAaCEJIEHUS, ONPENEIIoNUe UepapxXui-
HOCTb (pacmpeeneHue Mo CTENEHH arpeCCUBHOCTH) COBPEMEHHBIX TEXHO-
TeHHBIX (PaKTOPOB cpeabl, OTCYTCTBYIOT [195,196,53,313,280].

[IpoxuBas Ha 3arpsi3HEHHOW TEPPUTOPHUM, YEIOBEK HAKAIJIMBAET pa-
JTUOHYKIIU]IbI, KOTOPbIE BO3JECUCTBYIOT Ha €r0 BHYTPEHHHE OpPTraHbl, KOJIHU-
YECTBO aKKyMYJUPOBAHHBIX B OPraHU3ME PAJAUOHYKIUIOB KOPPEIUPYET C
BEJIMYMHOU TUIOTHOCTHU 3arpsSi3HEHUS] TEPPUTOPUH, HA KOTOPOU MPOKUBAECT
yesoBek. [locTeneHHO U3MEHsIsi UMMYHHYIO CUCTEMY OpraHu3ma, o0Jyde-
HUE MOXKET MPUBOJIUTh K CHUKEHUIO COMTPOTUBIIIEMOCTH 10 OTHOIIEHUIO K
BUpycaM U WH(OEKIMAM, K BO3ICUCTBUIO APYIHMX HEOIArONMPHUSATHBIX (ak-
TOPOB BHEIIHEW cpejpl. B pesynbpTaTe moBhImaeTcs ypoBEeHBb OOIecoMa-
TUYECKON 3a00JI€BAEMOCTH WIH YTSIKEISETCA TeUEHUE psiia OOBIUHBIX 00-
ne3neit [32,162,205,282,304,322,333,334].

Kak ormeuaroT aBTOpHI [334] 0OBIYHO TIPH YIIOMHUHAHHUH MOCIICACTBUIX
aBapuu Ha HADC 1151 310pOBBS TIOAEH UMEIOT B BUJY BOSBHUKHOBEHHE pa-
KOBBIX 3a0osieBaHuil. OHAKO pakoOBbIC 3a00JICBAHUS, KAKUMH ObI CEpPhe3-
HBIMU OHU HE OBUIM, aJIEKO HE MCUYEPIBIBAIOT BCE MEIUIIMHCKHUE TTOCTE/I-

ctBusi UepHoObUTbCKOM KaTtacTpodul. K npumepy, 3a001eBaHus KPOBEHOC-
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HOU U JTUM(PATUIECKON CHCTEM OpraHM3Ma — OJHO M3 CaMbIX pacIpocTpa-
HEHHBIX TOCIIEJICTBUM PaJIMOAKTUBHOIO 3arpsi3HEHUS] KaK JUIS IETeH, TaK U
TUTSI B3POCIIBIX.

[To manHBIM aBTOPOB [162] B MEIUIIMHCKUX YUPESKACHUAX [ OMenbCcKon
obnactu, HanboJsiee mocrpajasiieit ot apapuu Ha YADC, moa nucmnaHcep-
HbIM HaOronenueM HakoHell 2008 roma cocrostino 1023867 denoBek, 4TO
coctaBisieT 69,9 % ot Bcero Hacenenusi odnactu. Cpenu kKoTtopsix 19,2 %
COCTaBIIAOT AeTh W mnoapoctku (196289 uyenosek). 3a mepuon 2002—
2008 r. mepBuuHas 3a007€BaEMOCTh MOCTPAIABIIETO HACEJICHUs 00JacTU
BbIpociia Ha 9,9 %.

Ha Tepputopusix, mOJIBEprumxcsi 4epHOOBLILCKUM PAIUOAKTHUBHBIM
BBINIAJICHUSIM, BEChbMa PACIPOCTPAHEHBI 3a00JIeBaHUsI YHIOKPUHHOU CHC-
TEMbI. Y CTAHOBJIEHO, YTO IIMTOBHUIHAA *Kejie3a KoHueHTpupyeT 10 40 %
00111eT0 KOJIMYECTBA PAAMOHYKIUJO0B oaa y B3pocibix U 10 70 % — y ne-
ter [162]. Kpome Toro, runodgus MHOrokpaTHo (B 5—12 pa3) KOHUEHTpH-
pPYET NONABIIKE B OPTaHU3M PATUOHYKIUABI o/1a. OKa3anock, 4YTO 3TH JIBE
BOKHEUIIIME YHAOKPUHHBIC KeJIe3bl ObLIN NIEPEOOTyUCHHBI YK€ B TIEPBBIi,
«HOHBINY, Iepro YepHOOBUILCKON KaTacTpodbl (MepBbIe HECKOJIBKO He-
nenb nocie aBapuu). [lockoabKy BCce OCTaIbHBIE OpPTraHbl BHYTPEHHEH CeK-
penuu (apanuTOBUIHAS U BUJIOYKOBAS kKeje3a, MU (u3, oMKy 10dHas
kKese3a M HaJMOYECYHUKH) TECHO CBSI3aHbl B TOPMOHAJIBHOM OajiaHce, TO
YEepHOOBUIBCKOE PAIMOAKTUBHOE 3arpsi3HEHHUE MOBIUSIIO HAa (QYHKIIMOHU-
pPOBaHME MPAKTHYECKHA BCEX OPraHOB SHJIOKPHUHHOMN CUCTEMBI.

B 2010 rogy B 3arpsi3HEHHBIX perrnoHax bemapycu coxpaHseTcs BbIpa-
KEHHAasl TEHJCHIMS K POCTY IMOKa3zaTess 3a00J€BaeMOCTH HACEJICHUS Ca-
XapHBIM 1Ha0ETOM, KaK CpeJId HACEJICHUS B IIEJIOM, TaK U Cpelu JAeTer 10
14 ner. B cTpykType mepBHYHON 3a00JIEBAEMOCTU HACEJEHUSI B paMKax
JAHHOTO KJlacca MaTOJIOTMH MX yAENbHBIN Bec cocTamiseT 58,7 % (Ha mo-
Ji0 caxapHoro nuabera mpuxonutca — 34,0 %). B cTpykrype nmepBuuHOM
3a00J1eBaeMOCTH JeTed 10 14 JeT yaenbpHbIN Bec 00JC3HEH IUTOBUIHOMN
xKene3bl — 67,2 (MperuMyIlecTBEHHO, 32 CUET HETOKCUYECKOTro AU(P(y3HOro
300a) [105].

[ToBcemMecTHO Ha 3arpsi3HEHHBIX PAAUOHYKIUIAMU TEPPUTOPHUIX BBISB-
JISIETCS yBENMYCHHE 3a0071€BaeMOCTH PECTIMPATOPHBIX OpraHOB. 3a0o0JieBa-
HUSI OPTaHOB JbIXaTEJIbHOW CUCTEMbI (HOCOBOU MOJIOCTH, TOPTAHU, TPaXeH,
OpOHXOB W JIETKUX) — OJHO W3 TEPBBIX BUIWMBIX MOCIEACTBUNA MOHU3H-
PYIOIIEro 00JIy4eHUs] OHO MOXKET MPOSBIISITECS OT HOCOBBIX KPOBOTCUCHU I
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U TIEPIICHHS B TOpJIE J0 paka Jerkux. YacTuibl «4epHOOBITECKON MBLITH
U3-3a IUIOXOM pPacTBOPMMOCTH OKCHJIOB ypaHa B TE€UYEHUE JIMTEIIbHOIO
BPEMEHU OCTAlOTCS B JIETOYHOM TKaHU. B mepBbie JTHU MOCTIE KaTacTpOQhbI
3a00J€BaHUsl BEPXHUX JIbIXaTEIbHBIX MyTel (poToBasi MOJOCTh, TJIOTKA,
Tpaxeu) ObUIM CBA3aHBI C BO3JIEUCTBUEM PATMOHYKIUIOB, HAXOASIIUXCS B
ra3oBOM M a’3p030JibHOM opmax. B 3ToT nmepuo HanboJIbIliee BIUSHUE HA
IBIXaTeNbHYI0 CHUCTEMY oOKazanu uoa-131, pyoummit-106 u nepwmii-144
[162,334]. B nanpHeliniem 3a001€Ba€MOCTh OPTaHOB JBIXAHUS yKE OTpe-
JeJIs1aCh MOMABIIUMU B OPTaHU3M «TOPSYMMU YaCTUIIAMUY, BHEIIIHUM 00-
Jy4EHUEM, 4 TAKXKE B PE3yJbTaTe U3MEHEHUN UMMYHHOU U TOPMOHAIBHOU
cucreM. [lo pe3ynbraTam MPOBEICHHBIX UCCIIEAOBaHUN oTMedaeTcs [334],
4TO CpPEIM 3BAKYMPOBAHHBIX IMOJPOCTKOB (0OciemoBaHo 2335 yenoBek)
yepe3 AecsTh JIET Mmocie KatacTpodbl OOJIE3HN OPTaHOB JbIXaHMS 3aHUMa-
JIU TPEThE MECTO B 00111ei BhIOOpKe 3a0oneBaemMoctH (286,4 Ha 1000). Ha
0oJiee 3arpsi3HEHHBIX TEPPUTOPHUSX BBISBICH 3HAYUTEIBHBIA POCT YHCIa
JeTel, JUCIAHCEPU30BAHHBIX IO IOBOJY OpPOHXHAIBHON acTMbl. 37€Ch
XPOHUYECKAs] MATOJOTHUsI HOCOTJIOTKHM Yy JIeTeil BblsBisieTca B 1,5-2 pasa
Yalie, 4eM Ha OTHOCUTEIbHO YUCTHIX TEPPUTOPHUSIX.

Cnyctsa 27 ner mocne aBapuu Ha YepHoObLIBCKONM ADC HAKOMUIIOCH
HEMAaJIo JAHHBIX O TOM, YTO HU3KOYPOBHEBOE MOHU3UPYIOUIEE 00IyUYEHHE,
CYIIIECTBYIOIIIEE Ha 3arps3HEHHBIX TEPPUTOPHUAX, MPUBOJUT HE TOJBKO K
CTOXACTUYECKUM, HO U K JETEPMUHUPOBAHHBIM U3MEHEHUSM LIEHTPAIbHOM
Y BETeTAaTUBHOW HEPBHOW CHCTEM — paJMAIMOHHBIM JHIE(aronaTusam
[334]. UccnemoBatenu otmeuaroT [162,334], 4To Ha BceX 3arpsA3HEHHBIX
PAINOHYKIHIAMH TEPPUTOPHUIX 3aMETHO BO3pOCIa 3a001€BAEMOCTh JCTEH
00JIe3HSIMU HEPBHOM CHCTEMBI M OpraHoB 4yBCTB. COrJlacHO JTaHHBIM C
1986 no 1993 rr. y aereit Kopmsiackoro u Ueuepckoro paitoHoB I'omensb-
CKOM 00siacT 00JIE3HU HEPBHOM CUCTEMbBI M OPTaHOB YyBCTB 3aHUMAIIU 2—
4 MecTO B CTpYKType 0011ei 3a0oaeBaemoct (6,3—8,5 %).

Heo6xoauMo mog4epkHyTh, YTO 3a00JI€BAEMOCTh OPTraHOB IHUIIEBAPHU-
TEJIHbHON CUCTEMBbI HAXOAUTCS CPEAH BEIyIIMX MPUUMH pOCTa 001IeH 3a00-
JIEBAEMOCTH JIFOJICH, TTPOKUBAIOIIUX Ha 3arpsi3HEHHBIX TEPpUTOpUsIX. Tak,
JI0OKa3aHoO, YTO PACcCTPONCTBA MUILEBAPUTEIILHON CUCTEMbI CIy4arOTCsl 4a-
i€ Cpeau JHI], KOTOpble MOJABEPINIUCH PAAUALMOHHOMY BO3CHCTBUIO B
pe3ynbratre UepHOOBUIBCKOM aBapuu. McciiemoBaHus, MPOBEICHHBIC B
1995 r., noka3biBalOT, 4TO 3a00JIEBAEMOCTh TAKUMU PACCTPOMCTBAMH B
1,8 pa3 BhIllle Cpeny IBAKYMPOBAHHBIX JKUTENICH 3arpsS3HEHHBIX TEPPHUTO-
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puii, yeM B 1e70M y HacesneHnus bemapycu. Mexay 1991 u 1996 rr. ot™me-
4ajoCh YBEJIMYCHHUE CIy4acB 3a00JIEBAEMOCTH SI3BOM KeNmyaKa M JIBEHa-
JIATHIICPCTHOM KUIIKKM Y Hacenenus benapycu mourn Ha 10 % [162].

HccnenoBarenn OTMEYAIOT, YTO MATOJIOTHSL >KETyJA0YHO-KUIIIEYHOTO
TpakTa y JETeH, Mpexae BCEro, cBA3aHa ¢ MOp(Po-PyHKIMOHATBHBIMU U3-
MCHCHHUSMH IIUTOBUIHOM Kene3nl [162].

[ToBcemMecTHO Ha 3arps3HEHHBIX TEPPUTOPHAX, C OOJIBIIEH YaCTOTOM,
YeM Ha MEHee 3arpsi3HEHHBIX, BCTpedaeTcsi Mop(o-(QyHKIIMOHAbHbIC Ha-
PYIICHUSI 3pUTEBHOTO almapara: KaTapakThl (IOMYTHEHUS XPYCTAINKA),
JNECTPYKIMS CTEKJIIOBUIHOTO TeJa, IUKJIACTEHUs, aHOMAINKU pedpakiiuu,
00J1e3H1 KOHBIOHKTUBHI [162].

BmecTe ¢ TeM TUNWYHBIM MOCIEICTBUEM HMOHU3HPYIOUIETO OOIy4eHUS
opraHu3Ma SIBIIIIOTCSI OHKOJIOTMUYECKHe 3a0o0JeBaHus (3710KauYeCTBEHHBIC
HOBOOOpA30BaHUs, PAKH).

Haunbonee TUNMUYHBIMM BUAAMHU 3JIOKQYECTBEHHBIX HOBOOOpPa30BaHUMH,
BBI3BAHHBIX OOJYUCHUSIMHU, SIBJISIOTCA: JICMKeMusi (pak KpOBH), paK IIUTO-
BHJIHOM JK€JIE€3bl, paK IPYAM U JETKUX, PAK KEIYJIKa, KOKHA U IPSIMON KHUIII-
KH.

Macskun B.b. u OkeanoB A.E. [175] koHcTaTupytoT, uTo B PecnyOnmke
bemapych nocne aBapun Ha YADC 3a607€Ba€MOCTh PakOM IIUTOBUIHOMN
KEJE3bl TAKXKE MPOJIOHKAET CTATUCTUYECKN 3HAYMMO MPEBBIIATh CPEAHE-
pecnyOIMKaHCKUE YPOBHH, MMPUYEM HE TOJBKO CPEAM JHUIl, KOTOPHIE ObLIH
JE€TbMU U MOAPOCTKAMHU B NEPUOJ BO3JCHUCTBUS PAaUMONOAa, HO U Y BCEX
KaTeropuii B3pocioro HaceneHus. JlokazaHo, 4To B KOropre jul, oOmy-
YEHHBIX B JIETCKOM BO3pacT€ B PAaHHUM IOCIEAaBapUMHBIM MEPUOJ, HE
TOJBKO PaK IIUTOBHUIHOM Keje3bl, HO U JOOPOKAaueCTBEHHAs y3JI0Bas Ia-
TOJIOTHSI IIIUTOBUIHOM KeJIe3bl MPUUNHHO CBSI3aHBI ¢ 00aydeHueM [227].

[To manHBIM I'OMENBbCKOTO OOJACTHOTO OHKOJOTHYECKOTO JIHCIaHcepa
[105], 8 2010 roay B I'omenbckoii obmacTu 3apeructpupoBano 6840 Brep-
BbI€ BBISIBJICHHBIX CIIy4aeB 3JI0KAU€CTBEHHBIX HOBOOOpaszoBanuit (B 2009
rony — 6541 cmyuyaii). Ilokazarens 3a0oneBaemMoctu coctaBui 475,5 Ha
100000 nacenenwusi, uto Ha 6 % Oousbiie, yeM B 2009 rony (440,5 nHa
100000 nHacenenusi). MHOTOJIETHSII AUHAMHUKa MOKa3aTessl 3a00J1€BaeMO-
CTH 3JIOKQYeCTBEHHBIMU HOBOOOpazoBaHusMH (3a 1988 — 2010 rozasr) xa-
PaKTEpU3yETCS] YMEPEHHOM TEHICHUHUEN K POCTY.

Cambie BBICOKHE 3HAUEHUS MOKa3aTeNsl OHKOJOTHUECKON 3a00JI1eBaeMo-
ctu oTMeueHbl B bparunckom (641,0 va 100000 Hacenenust), JloOpyiickom
(566,2), Jloeckom (527,7), IlerpukoBckoM (514,5) paitoHax.
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Cpenu BriepBbI€ BBISIBICHHBIX CIy4aeB 3JI0KAYECTBEHHBIX HOBOOOPA30-
BaHUM Ha Aot0 Jul ctapiie 60 net npuxoaurcs 64,2 %, nereut no 14 ner
—-0,5%.

Takum oOpazom, B 1iesioM 1o benapycu B cTpykType 00111eit 3abosieBae-
MOCTH JieTckoro HaceneHus (Ha 100 Thic. HaceleHus JETCKOro Bo3pacra OT
0 mo 17 ner BKJIIOUMUTENHHO), TAKXKE, KaK U B CTPYKType 3a00JeBaeMOCTH
neteit 'omenbckoit obnactu [105], sBistoTcs: 3a00JieBaHKsI OPTaHOB JIbI-
xanusa — 136983,4 (B 2005 r. — 39418,1), 6one3nu riaza — 10869,8 (B 2005
r. — 2714,1), 6one3nn opranos nuiieBapeHus — 9041,2, 001e3HN KOXKU H
MOJKOXKHOM KiieTdyatku — 7 /66,6 (B 2005 r. — 4224,1). JloctatouyHO 4acTo
BCTpeYaroTcs MH(PEKIMOHHbBIE U Mapa3uTapHbie 6one3Hu — 5993,8 (B 2005
r. — 3458,2), ncuXu4ecKue paccTporcTBa U PACCTPOMCTBA MOBEIACHUSA —
5265,0, 605€3HU SHAOKPUHHON cucTeMbl — 2979,8, 00s1e3HM HEPBHOU CHC-
TeMbl — 2723,7, 6one3Hu cucteMbl kpoBooOparieHus — 2066,9 (B 2005 r. —
2420,3), 6one3nu yxa — 2066,9, 6os1e3H1 Moue-11010BoM cuctembl — 3204,0
(B 2005 r. — 3018,7), HoBOOOpa3osanus — 570,7 [99].

AHanoruyHas CUTyaIsi MPOCJICKUBACTCS B MOCTPAJAABIINX OT aBapUHU
Ha YADC pernonax Poccuu u Ykpaunsl. Tak no ganaeiM MuHuctepcTBa
3IpaBOOXpaHEHUs U coluanbHOro pasButus Poccuiickoit denepanuu, 06-
mast ¥ nepBuYHas 3a00J1eBa€MOCTh JETCKOro HacesneHus bpsiHckoil o6ac-
Td 3a aBaauarwietHuid nepuon (1990-2009 rr.) Bo3pocna Ha 102,0 % u
88,1 %, P® —na 77,0 % [139]. [To nanHbIM, IpeacTaBIeHHBIM Ha XV KOH-
rpecce neauarpoB Poccun (14—-17 deBpans 2011 1.), 40 % nereii poxnia-
I0TCSI OOJIbHBIMU WJIM 3a00JIEBAIOT B MEPUOJ HOBOPOXKIECHHOCTH M TMOYTH
KKJBIN IeCATHIA MIIaJICHEI] MOSBIISICTCS Ha CBET HEJOHOIICHHBIM WIIH C
nedunmurToMm Macchl Tena. bonee yem y 50 % moapocTKOB AMArHOCTUPOBA-
HBI 3200JI€BaHNs, KOTOPBIE B JaJdbHEUIIIEM MOTYT OTPUIIATEILHO TOBIUSATH
Ha penpoayKTuBHYIO GyHKuMIO. Exxerogno 30 % ronomeit B Bo3pacre 17
JeT OCBOOOXKIACTCS OT BOCHHOM CIIy>KOBbI IO COCTOSIHHIO 3710pOBbsi [158].
Ha ocHoBaHuU pe3yJsIbTaTOB YIIIyOJIEHHBIX 00CIEA0BaHUN ydallluxcs, Mpo-
BeIeHHBIX coTpyaHukamMu HWIW ruruensl m oxpaHbl 310pOBbS JETEN MU
noJipoctkoB HayuyHoro mnenrtpa 310poBbs AeTer Poccuiickod akaaemun
menuuuHckux Hayk (HL[3JI PAMH), 3a nocneanue 50 neT ycTaHOBIEHO
3HAYNUTETFHOE YMEHBIIICHUE YHCIIa JIETeH MEePBON TPYIIBI 310POBBS, YHC-
JIEHHOCTb KOTOPBIX B HacTosllee BpeMs coctaBisieT 2—4 % mpu Cymiect-
BEHHOM YBEJIMYCHUU PACIIPOCTPAHEHHOCTH XPOHUYECKUX 3a00JICBaHUN U
MopdodyukronanbHbx otkioHeHuH [30,273]. Takue ssBHbIC HEraTHBHBIC
TEHJICHIIUM B U3MEHEHUM IOKa3aTesIe 370pOBbs JCTEH M COCTOSIHUS OK-
PYKaromiel cpeipl CTaBAT ATy NpoOieMy B paspsa HanOojee MPHUOPUTET-
HBIX 3aJ1a4 rocyJAapCcTBeHHON monuTuku [211,212], Ha uto ykazan Ilpesu-
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nent Poccuiickoit @eneparuu [I.A. Mensenes B [locinanun ®eaepanbHo-
my Cobpanuio PO 12 Hos0ps 2010 roga [139].

AdanacseBa E.A. [27] npuBOaUT ClAeAyIOIIKME JaHHBIC IO TOKa3aTe-
JSIM COCTOSIHHSI 3J0POBbSI MOJPACTAIOLIETO IMOKoJieHus Poccuu: nuiib
20 % nereit 3mopoBbl, 80 % — MMerOT GyHKUHMOHATIbHBIE HAPYIICHUS U
OTKJIOHEHUSI B COCTOSIHUU 3J0POBBS, BBICOK MPOIEHT XPOHUYECKOM
MaToOJIOTUHU.

3n0poBbe HaceneHus: bpsaHCKo 00JacTH XapaKTepU3yeTCs CIETyIOIN-
MM TeHJACHUIUAMU [76]:

1. B ctpykType 3ab0s1eBa€MOCTH 1O KjlaccaMm 0oJie3HeH y)Ke TPETHH ToJT
HOJPSAJI TIEPBOE MECTO 3aHUMAIOT: y JIeTEeH U MOAPOCTKOB — OOJIE3HU Opra-
HOB JIbIXaHUS, Y B3POCIBIX — 00JIE3HU CUCTEMBI KPOBOOOpAIICHUSI.

2. OT™MedeH pocT OO0IIel U MepBUYHON 3a007€BaEMOCTH MOAPOCTKOBOTO
HacesneHus, B 2010 rogy HaOmrogaeTcs HE3HAYUTEIbHOE CHUKEHHUE O01en
Y IEPBUYHOI 3200JIEBAEMOCTH JIETCKOT0 U B3POCJIOr0 HACEIICHHUS.

3. CTaOunbHO BBICOKMU YpOBEHb OOIel 3a00JieBa€MOCTH Ha IOTO-
sanaaHbix Tepputopusx (FO3T), rme mokaszarenu MPEBBIINIAIOT CPEIHEO0-
JacTHBIE: y B3pocibiX — Ha 39,7 %, y noapocTtkoB — Ha 31,7 %, y nereit —
Ha 26,6 %.

boposukosa M.I1., Mareeenko E.I'., TemuukoBa E.W. [42], uccnenys
MOKa3aTesid COCTOSIHUA 3JI0pOBbsl jeTel Kamyxckoil 00J1acTi, OTMEUaroT,
YTO MEPBOE MECTO B CTPYKTYpE 3a00JIEBAEMOCTH JIETEH 3aHUMAIOT 00JI€3HU
OpraHoB JIbIXaHUs, Jajee CICAYIOT O0JE3HU KOXKHU U MOJIKOKHOM KieT4aT-
KH, OpPraHOB MUIIEBAPEHHUS, KOCTHO-MBIIIEYHOW CHCTEMBI, TPaBMbl U OT-
paBIEHUS, MOYEIOJIOBOM CUCTEMBI (HedpomaTuu, XPOHUUYECKUN MHUEIOo-
He(puUT), SHAOKPUHHBIC 3a00ICBAHNUS.

Ha tepputopusix Poccuiickoii ®eneparuu, Hanboiee MOCTpaaaBIIuX B
pesynbrare aBapun Ha YADC (bpsinckas, Kanyxckas, Tynbckas, OpioB-
CKasl), MHOTHE MCCJIEIOBATENM YKa3bIBAalOT HA BEAYIllEe MECTO pPaJHallMOH-
HOoro (pakropa B (pOpMHUpPOBAHUU JETCKOM PaKOBOW MATOJOTHH, HEOJaro-
NPUSATHBIX MU3MEHECHUW B IIMTOBUIHOM XKEJI€3€ HETEM, TEPATOTrCHHBIX JIe-
(heKTOB, HEMPOIHAOKPUHHBIX 3a00neBanuit [194,237,295,321,138,368,238].

KopcakoB A.B. [139] koHcTaTHpyeT, UTO HAa TEPPUTOPUSX MOBBIIICHHOM
pagnoaktuBHOCTU cpeapl oT YADC (HoBo3wiOkoBckmii, KnuHiioBckuit u
3NBIHKOBCKUH paiioHbI) Ha ()OHE MOIIHBIX TEXHOTCHHBIX BO3/IEUCTBUH (M3-
OBITOYHOE COJIepKaHUE TMOKCHUIA CEPbI, OKCUAOB yriepojia 1 a3oTa, yrie-
BOJIOPOJIOB, JIETYUYHWX OPraHWYECKUX COCIWHEHUN W JPYTrux) MpOLECCh
pocta U (GOPMUPOBAHUS JETCKUX M MOJPOCTKOBBIX MOMYJISIUNA, PEaKIuu
CEPACYHO-COCYIUCTON CUCTEMbI, CECHCOMOTOPHBIC U aJanTallMOHHBIE pe-
aKIMU, MPOTEKAIOT KPAaHE UCKAXXEHHO U 10 MHOTUM IOKa3aTessiM (3aTop-
MO>XEHHOCTh W TOBBIIIICHHAS YacTOTa OMMOOK HAa CBETOBBIC U 3BYKOBBIC
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pa3IpaxXuTeNy, sBHAs 3aMEJICHHOCTb aJanTallid 3pPUTEIbHOrO aHaJu3a-
TOpa K TeMHOTE (TEMHOBas aJalTOMETPHs) U CKOPOCTH BOCCTAHOBIICHUS
CEpPJIEYHO-COCYAUCTON CHCTEMBI TMOCJE HArpy3Kd, MOBBIIMICHHAS 4YacTOTa
BEreTO-COCYAUCTHIX AUCTOHMYECKUX PEaKIMi) 4acTO HOCST MaTOJIOrH4e-
CKMIl XapakTep, YKas3biBas Ha HapylIeHUs (PYHKIMOHAIBHON JOCTATOYHO-
CTHU aJalTallMOHHBIX CUCTEM.

Ha ocHoBanuM MHOTO(AKTOPHOTO JUCIIEPCUOHHOTO aHaIu3a JOKAa3aHo,
YTO MPOKUBAHUE HA HKOJOTMYECKH HEOIAronojydHbIX TEPPUTOPHUSLX CO-
MPOBOKJAETCA CTATUCTUYECKHM 3HAYUMBIM M JOCTOBEPHBIM POCTOM Tiep-
BUYHOM 3a00JI€BAEMOCTH JETCKOIO HACEJICHMS 10 BCEM KjaccaM OoJie3Hei
3a aBaanatuiaeTHui nepuos (1990-2009 rr.) mpu CTaTUCTHYECKU 3HAYH-
MOM U JOCTOBEPHOM BIMSHHUM DPAJUAIMOHHOTO M, B MEHBIIECH CTEIEHH,
TOKCHUYECKOro (hakTopa OKpyKawllehd cpeasl. B yacTHocTH, y netell u
MOJPOCTKOB, MPOKUBAIOIIUX HA TEPPUTOPHUSLX PaJUAIMOHHOrO 3arpsi3He-
HUs BbpsiHCKON 00s1acTH, BBISIBIIEHA CUCTEMHAasi OJHOTHUITHOCTh (pakTop3a-
BUCUMBIX 3KOCHUCTEMHBIX TPYII KaK B U3MEHEHMSIX COCTOSIHUS 3/I0POBbS
(pocT UMMYHHOW, HEMPOIHJOKPUHHOM MATOJIOTUHU, TEPATO-, KAHIEPOTECHES
U JIpyroe), TaKk U B HapyUICHUAX PU3UUYECKOTO Pa3BUTHUS U (PYHKIIMOHATb-
HOTO cocTosiHUS. B TO ke Bpemsi HamOoJsiee MaCCUBHBIMU U HaunboJjee 3a-
BUCHMBIMH OT PaJHAIIMOHHBIX BO3JICUCTBUI SBISETCA HE 3a00J€BaeMOCTb
HAaceJIeHUs, a OTKJIOHEHUSI OT BO3PACTHBIX HOPM MOP(HOGYHKIIMOHAIBHBIX
nokaszaresied JeTell W TMOAPOCTKOB TMPU YCIOBUH 00S3aTEIBLHONW 3KOCH-
CTEMHOW TPYNIUPOBKU OOCIETYEMBIX, C YUYETOM HKOCHUCTEMHBIX BapHaH-
TOB cOoueTaHUsI (POHOBBIX TOKCUKO-XUMHUYECKUX W PaIUAIIMOHHBIX BO3JCH-
ctBuii [139].

Yucno «mpakTuuecku 370poBbIX» Jerer (%) Ha 3arpsA3HEHHBIX TEppHU-
TOpUSX YKpauHbl, HECCMOTPSI HA UHTEHCHUBHBIE MEAUIMHCKUE U COIMAIIb-
HbIE mporpaMmsl, 3a iepuoA ¢ 1986 r. mo 2003 r. ymenbmmiiocs B 3,7 pa3s
(c 27,5 % no 7,2 %), a YUCIO0 «IOCTOSTHHO OOJIbHBIX» JIETEH YBEIMUUIIOCH
c 8,4 % B 1986 1. 10 77,8 % B 2003 1. [IpOLIEHT IeTEN C XPOHUYECKUM 3a-
0osneBanuem Bo3poc ¢ 8,4 % B 19861987 rr. mo 77,8 % B 2004 1. [268].
[Ipu 3TOM 4YMCIO 30POBBIX IE€TEl Ha MEHEE 3arpsi3HEHHBIX TEPPUTOPHUSIX
Ha TPOTsHKEHUH mocyieqHux 20 JIeT MPaKTHYECKU MOCTOSHHO OBIJIO BBIIIE
30 % [342]. [To apyruM JaHHBIM, YHCIIO «IPAKTHYECKU 30POBBIX» JICTCH
Ha 3arps3HEHHBIX TePpUTOpUAX YKpauHbl B mepuoa 1997-2005 rr. cokpa-
THJIOCH OoJiee ueM B 1ecTh pas — ¢ 3,2 % 1m0 0,5 % [361].

HexoTopsiMu aBTOpaMu yCTaHOBJIEHA 3aBUCUMOCTh TTOKa3atene GpoHaa
U TIOTEPh 37I0POBBS JACTCKOTO HACEJICHUS Pa3HBIX PETrMOHOB YKpPaWHBI OT
YPOBHSI 9KOJIOTHYECKOTO TMOTEHIIMAIa OKPY’KAIOIIEH Cpebl: Ha TEPPUTO-
pusx ¢ OoJbIlIed TEXHOTCHHOW HArpy3KoW (BOCTOYHBIA PErHMOH, TOpoja-
Mmeramoauckl — T. Kues, r. Oxecca) nokaszatenan GpoHIa 370POBbS JIETCKOTO
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HaceJeHUsl MEHbIIE, a MOoTepH Bbille. CTaTUCTUYECKH JIOCTOBEPHOE CHHU-
KEeHUe Tokasareneld (poHa 310pOBbsl HacEJIeHUsI HaOII0IaeTCsl Ha 3arpsi3-
HEHHBIX (C DKOJIOTMYECKON TOYKU 3PEHHUS) TEPPUTOPUSX, PACTIOTIOKEHHBIX
IPEUMYIIECTBEHHO BO3Ji¢ aBToMarucTpaieii [38].

3poitunkoBa O.A. [103] orMeuaeT, YTO K OKOHYAHHUIO HAYaJIBHOM IIKO-
Jbl y ydaluxcs HaOMoAaeTcsa yXyAlleHue psiia GyHKIUOHATBHBIX MOKa-
3ateneit 370poBhs: B 1,9 pa3za yBeIMUMBaeTCsl YUCIIO JACTEH CO CHUXKEHHOM
OCTpPOTOM 3peHus, B 2,4 pa3za — ¢ HAPYIICHUEM OCAHKHU.

CrenanoBa E.N., 'annuanckas T.4., Konnakos W.E., Kongpamiosa B.T'.
[268] Ha ocHOBaHMU pe3ynabTaToOB 11-TETHUX WCCIIEIOBAaHUN Ha YKpauHe
OTMEYAIOT, YTO I MO3[HEr0 MOCTYEPHOOBUILCKOTO TMepuoaa Haubosee
XapakTepHOU sABsieTCs TpaHchopMalust PyHKIIMOHAIBHBIX PACCTPOUCTB B
XPOHUYECKUE MATOJOTMYECKHUE MPOLECChl, OTIIMYAIOIIUECS JIUTEIbHBIM,
PELUIUBUPYIOIIUM TEYCHUEM C OTHOCUTEIIBHOM PE3UCTEHTHOCTHIO K MPO-
BOJIMMOM TEpaIUHU.

ABTOpamMu, MPOBOJIUBIIMMU IIUTOTEHETUUECKUE OOCIIeIOBaHUs JCTEH,
MPOKUBAIOIIMX HA PAMOAKTUBHO 3arpsS3HEHHBIX TEPPUTOPHUSIX B CBSA3U C
aBapueil Ha HADC unu 3BaKyHpPOBAHHBIX C 3THUX TEPPUTOPU, OTMEYAETCS
HECTaOMJIBHOCTh T€HOMA, BBIPAKAIOIIASCSA B 3aMETHOM YBEJIMUYCHUU BEIIH-
YUHBI XPOMOCOMHBIX a0eppaiuii, 0coOeHHO abeppanuii — MapKepoB pa-
JTUAIIMOHHOTO BO3JIEUCTBUSA (UIEHTPUKOB U KOJIEI[), KOTOPOE B OCHOBHOM
KOppeIupyeT ¢ 1030il o0nyuenus. OOHapy>KEHHbIE y 4acTU 00CJIeI0BaH-
HBIX JIETEH JeJIETUPOBAaHHBIE XPOMOCOMBI U TPAHCIOKAIIMKM YKa3bIBAIOT HA
MOBBIIICHHBIA YPOBEHb PUCKA OHKOJIOTHYECKUX 3a0oneBanuii [161].

CornacHo ganHbIM ucciaegoBanuii Antunkuna O.I. [19], y ykpaun-
CKHUX JIeTeH, MPOKUBAIOIIUX B PETHMOHAX C MOBBIIICHHBIM PaJIUAIIMOHHBIM
¢hoHOM, MATOJOTHSI KOCTHOM CUCTEMBI BCTPEUAETCs B JBA pa3a yarle, 4YeM y
JeTel U3 «yCJIOBHO YMCTBIX» PETMOHOB. B TO ke Bpemsi Apyrue aBTOPHI
[202] ytBepxkmaroT, uTo 3a00JIeBaHUS ONMOPHO-IBUIaTEIBHOIO arrapara,
OCHOBHYIO JIOJII0O KOTOPBIX COCTABJISIIOT HAPYILICHUS] OCAHKU BO (PPOHTAIIb-
HOM TIJIOCKOCTH, SIBJISIFOTCSI HanOoJiee YaCcThIMU BHUJIAMU HAPYIICHUH 3]10-
POBBSI Y JIETE€W MITAJIIIETO IIKOJILHOT'O BO3pacTa.

Marepuansl BceykpanHCKOro Hay4YHO-NPAKTUYECKOTO CUMIIO3MyMa
[226] cBumeTenbCTBYIOT O TOM, YTO HEOJIArOMPHITHAS YKOJOTHYECKAs CH-
Tyanusi, cBsizaHHasi ¢ YepHOOBUILCKOM KaTacTpodoii, MpOU3BOJACTBOM XU-
MUYECKUX BEIIECTB U 3arpsi3HCHUS] TOKCUYHBIMHU BEIIECTBAMHU OKpPYKaro-
e cpenbl, MPUMEHEHUEM TECTUIIMIOB B CEIbCKOM XO3SMCTBE IIPUBEIIa K
HEraTUBHOMY BO3JICHCTBHIO HA OpraHU3M peOeHKa. Y JeTel BBISBICHO yT-
HETEHHE UMMYHOJIOTHYECKON PEaKTUBHOCTH, TTOBBIIIIEHUE YYBCTBUTEIIHHO-
CTH K WH(QEKIUAM, 0OCOOCHHO BUPYCHOW MPHUPOJBI, Pa3BUTHE ajuieprude-
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ckux 3aboseBanuii. [Ipu 3TOM mokazaTessb 3a001eBaeMoCTH jaeTel UepHu-
TOBCKOM 00JIaCTH SIBJISIETCS OJHUM U3 CAMBIX BBICOKHX B Y KpauHe.

JlutBuasiM D.B., XKurano B.S1., Xunpkesuy H.A. [163] BoIsiBICHBI pe-
TMOHAJIbHBIE OCOOEHHOCTH (PYHKIIMOHATIBHBIX BO3PACTHBIX WM3MEHEHUU B
paiioHax 3arps3HEHUs, XapaKTepu3yoIuecss OoJbiell BaprnabeIbHOCTHIO,
yBenumaeHrneM YCC, Haau4IueM COCYIUCTON AUCTOHHUH (TTOBBIIICHUEM HIIH
MOHMKECHUEM YPOBHS apTEPHAIBHOTO JABJICHUS), CHUKEHUEM HACOCHOH M
COKpaTUTEIBHOU (PYHKITUHN KETYJOUKOB, I3BMEHECHHUEM TOHYCA COCY/I0OB.

Py6nesa JI.B. [241] oTmedaeT, 4To y Ae€TeH W3 3KOJIOTUYECKH OJyaro-
INPUSATHBIX PETHOHOB CPEAM M3YUYEHHBIX (YHKIIMOHAIBHBIX OTKJIOHEHHUH B
NEATEILHOCTH Cep/iia HauOoJbIIee PacpOCTPAaHEHHE UMEIOT U3MEHEHUS
CEpJCYHOr0 pUTMa (CHHYCOBasl apUTMUS, TaXu- U OpaguKapaus), a TaKKe
HapYIIEHUS BHYTPIOKEITYAO0UYKOBOW MPOBOJUMOCTH U PETIOISAPHU3AIMOHHBIX
nporeccoB B Muokapze. Ilpu sToM y nmereid, mpoXKHUBAIOIIMX B 30HAX pa-
JTMOAKTUBHOTO 3arps3HEHUS CPeabl, OTMEUCHBI YacThle CIIydyal CHHYCOBOM
apUTMHUU W OpaJuKapaAuH, YIJIWHCHHS 3JIEKTPUUECKOW CHCTOJBI, HHU3KO-
BonbTHOW OKI' M smekTpuyeckoil amprepHanuu. YacTtoTa MNpPaKTUYECKU
BCEX M3YUYCHHBIX (DYHKIIMOHAIBHBIX HAPYIICHUN CEPACYHOMN ACATEIHHOCTH
y JeTeH, MPOKUBAIOIIUX B 30HAX PaTUOAKTUBHOTO 3arps3HEHUS CPEIbI,
CYILIECTBEHHO BBIIIE€ MO CPAaBHEHUIO CO IIKOJbHHUKAMHU M3 «UHUCTBIX» pe-
THOHOB.

HccnenoBaHussMA POCCUHCKHX, OETOPYCCKHUX, YKPAWHCKUX WM JPYTHX
YYEHBIX OTMEUYEHO OTCTaBaHWE B YMCTBEHHOM W (PM3MUECKOM DPa3BHTHH
JIEeTeH, MPOXKUBAIOIINX HA TEPPUTOPHUSX C TMOBBIIICHHBIM pPaTUAIMOHHBIM
dboHoMm, a Takke (GYHKIMOHAIBHBIE HApPYIIEHUS B padOTe CepaeyHO-
COCYJIMCTOM U OMOPHO-BUTAaTEIbHON crcTeM uX opranu3mos [153,202].

Takum 06pa3zom, CyMMapHO WMEIOIIHMECS JaHHBIC JAIOT YOSAUTEIbHYIO
KapTUHY 3HAYUTEIBHO YXYAIICHHOTO (W YXY/IIAIOIIETOCs) COCTOSHUS
3JI0POBBS JICTEH, MPOKUBAIOIINX B IKOJOTHUSCKH HEOJArOMpPHSITHBIX yC-
JIOBUSIX, KOTOPBIE HEKOTOPBIE aBTOPHI OMPEACIISIOT KaK «CHHIPOM 3KOJIO-
ruueckor nezamantanuny [162,253,333,334]. IIpu 3TOM BBIpakeH pPOCT
3a0071€BaEMOCTH KapIUOPECITUPATOPHON CUCTEMBI y JACTEH, SBIISIFOLICHCS
HanOosiee YYyBCTBUTEIbHBIM HHAMKATOPOM JIFOOOTO HEOJIArOmpUATHOTO
BO3JICHCTBUS Ha opraHu3M peOeHka. OTMEUYeHHbIC HEeTaTUBHBIC TEHJCH-
UM XApaKTEPHBI JJIs IE€TCKOro HaceneHusa benapycu, Poccun n Ykpau-
HBI.
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1.2 Bo3pacTHble 0CO0eHHOCTH PYHKIIMOHAJIBHOTO
COCTOSIHUA KAPAUOPECIUPATOPHOM CUCTEMBI Y JAeTel
IIKOJbHOI'0 BO3pacTra

Tepmun «kapauopecnupatopHasi CUCTEMay», Kak MOHATHE O (PYHKIMO-
HAJIbHO CHCTEMHOM B3aMMOJICHCTBUHU, HCIIOJIBb3YETCS CPAaBHUTEIHHO He-
IaBHO. B Hacrosiiee BpeMs 1101 KapAUOPECIIUPATOPHON CUCTEMOU MPUHS-
TO MOHUMAaTh (PYHKIIMOHAILHOE B3aUMOJICHCTBHE CEPACUYHO-COCYAUCTON U
JBIXaTEIIbHON CHUCTEM, SIBJISIONIEECS OJHUM U3 CIIOCOOOB a/anTaluu opra-
HU3Ma K Harpy3kam. M3BecTHO, 4TO cMeHa LUKIJIOB JbIXaHUS COMPOBOXKIA-
€TCsl I3BMEHEHHEM KPOBOOOpAIICHHS: HANIOJIHEHHE Neprudepuuecknx cocy-
JI0OB KPOBBIO BO BpeMs BJ0Xa YMEHBIIAETCA, a BO BPEMsI BbIJJ0Xa CTAHOBUT-
cs Oonbiie. Kpome TOro, bIxaHue COOCOOCTBYET YIJIYUILIEHUIO KPOBO- U
TuMQpOIMHAMUKY, B Ha 00lee CaMOYyBCTBUE U YMCTBEHHYIO pabOTO-
CIOCOOHOCTh YenoBeka. JloctarouHas TiiyOMHa BAoXa COCOOCTBYET MOJI-
HOIICHHOMY JIMACTOJIMYECKOMY HATOJHEHHUIO Cep/lla, MOBEPXHOCTHOE JIbI-
XaHHE COMPOBOXKJIAETCS YMEHBIICHHEM CEpACYHOTO BBIOpOca. YyalieHue
JBIXaHUS HE B COCTOSTHUM KOMIIEHCUPOBATh BO3HUKIITYIO MPU MOBEPXHOCT-
HOM JIbIXaHWU aJIbBEOJIIPHYIO THmoBeHTIIsNMI0 [126]. Tak kak Bce KieT-
KH U OpTaHbl MOCTOSTHHO MCTBITHIBAIOT OMPEACIICHHYIO CTEIIEHb HArpy3KH,
KapAMOPECITUPATOPHYIO CHUCTEMY CIIEAYeT OTHECTH K MOCTOSIHHO CYIIECT-
BYIOIIUM (YHKITMOHATBHBIM cuctemam [10,58].

KapnuopecnuparopHasi cucteMa SIBISETCS OJHOM W3 BaKHEUIMX (u-
3MOJIOTHYECKUX CHCTEM, OMPEACIIAIONIeH KaKk YMCTBEHHYIO, Tak U (pu3nde-
CKYIO0 pabOTOCIIOCOOHOCTh JIeTel B OHTOTE€HE3€ U MPH aJanTaiuu K y4eo-
HoM nestenpHOCTH [144,355,374,378].

['mazaueB O.C. u Hyakua E.H. [68] cuuTaroT, 9To KapauopecnupaTop-
HOE B3aMMO/JICHCTBHE SIBISETCS OJHUM M3 aJCKBATHBIX KPUTEPUEB OICHKH
(YHKIITMOHATILHOTO COCTOSIHUSL OPTaHU3Ma, KOTOPOE MOXKET CITYKHUTh MOKa-
3arejieM B3aMMOCBSI3M PUTMOB (DH3UOJIOTHYECKUX (DYHKIIMH B OpraHU3ME,
¥ MOKET OBITh UCIIOJIb30BAHO ISl AMHAMHYECKON OIEHKH B3aMOOTHOIIIE-
HUS KapIHOPECITUPATOPHBIX MEXaHU3MOB TIPH Pa3IMYHBIX Harpy3Kax.

1.2.1 Bo3pacTHble 0COOCHHOCTH PAa3BUTHA PYHKIMH
BHELIHEr 0 AbIXaHUs

OyHKIMSA BHEIIHETO JBIXaHWS MPHUBJIEKAaeT 0c000¢ BHUMAaHUE CITCIIHa-
JUCTOB B 00JIACTH (PU3MYECKON KYJIBTYpPhl M CIOPTa, TaK KaK SBIISICTCS
MPaKTUICCKH CIMHCTBEHHON BEreTaTMBHOM (DYHKIIMEH, MOIIAOIICHCS OT-
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HOCUTEIIbHOW MPOU3BOJBHON PETYISALMU. JTO JAET IUPOKUM CHEKTP BO3-
MO>KHOCTEH 1IeJIEHANPaBICHHOTO BO3IEHCTBUS Ha caMy (YHKIIHMIO, a TAaKKe
Ha JAPYrUe CUCTEMbI OPraHU3Ma, IOTOMY YTO KHCIOPOA W YIIJIEKUCIIbIN a3
SBJISIFOTCS. OCHOBHBIMU KOHCTAaHTAMHU BHYTPEHHEHN CpEJIbl, PETYIUPYIOIIU-
MU pabOTy BCEro OpraHu3Ma, B MEPBYIO OUYEPE/lb, CEP/ICUHO-COCYUCTON U
HEpBHOM cucteM. K ToMy e 13 BCeX 3BEHbEB JIbIXaTeIbHOU (DYHKIMK OHA
— €IMHCTBEHHAs, KOTOPYIO MOHO CYIIIECTBEHHO Pa3BUBATh U COBEPIICH-
CTBOBaTh HE TOJHKO B XOJI€ BO3PACTHOI'O PAa3BUTHUSI OpraHU3Ma, HO W 3a
CUET CPOUYHBIX U KYMYJSTUBHBIX aJanTaiuii K (pU3NYecKUM Harpy3kam B
3aBUCUMOCTH OT UX COJEp>KaHUs, HAIpPaBICHHOCTH, O0bEMa U UHTEHCHUB-
HOCTH.

JlpixaTenapHas cucreMa Hanbojee CHIIBHO MOJBEpPKEHA BIUSHUIO OTPHU-
1aTeNbHBIX (PAKTOPOB CpEJibl, YTO JICKUT B OCHOBE BBICOKOTO IMPOLIEHTA
3a00JIeBaHUN BEPXHUX JIbIXATEJbHBIX IyTEH, OpPOHXOB, JIETKUX JETEH U
MPUBOJIUT K CHIXKCHUIO PE3EPBHBIX BO3MOXHOCTEU JbIxaHusi. MIMeHHO u3-
3a ATOM TPyIIbl 3a00JI€BaHUN Y J€TEel HACUUTHIBACTCA MAKCUMAJIbHOE KO-
JIMYECTBO MPOMYCKOB IIKOJBHBIX 3aHATHI. [Ipr 3TOM TOJIBKO HIKOJA, SIB-
JSACh CAMHCTBEHHOM B CTpaHE OpraHW30BaHHOUW (hOpMOI 0OIECTBEHHOTO
BOCIIUTaHUS, OXBATHIBAIOIIEH B TEUYEHHUE MPOJOJDKUTEIBHOTO MEepuoaa
(c 7 mo 17 ;meT) BCIO IETCKYIO MOMYJISAIINIO CTPAHbI, MOYKET CTaTh 0a30¥ IS
peanu3alry CaMblX COBPEMEHHBIX U 3(()EKTUBHBIX MPOrpaMm Hpoduiiax-
TUKHU U 03JI0POBJICHUS MOIPACTAIOIIETO MOKOJICHUS.

N3BecTHO, YTO JbIXaTelbHAsA CUCTEMa SIBISETCS OJIHOW U3 BEAYIIUX U
BO MHOTOM OIPEACIAIONINX a’pOoOHYI0 M aHA’POOHYIO MPOU3BOAUTEINb-
Hocth opranusma [90,102,193,266].

Tak, a’poOHasi MPOU3BOAUTEIHHOCTh OpPTAHW3Ma SIBISIETCS OJHUM W3
IJIABHBIX KOMIIOHEHTOB PabOTOCIIOCOOHOCTH, OCOOEHHO MPHU JUTUTEIBHOU
HaIPSOKEHHOM MBIIIEYHON paboTe pasHoro xapakrtepa. OTpakeHUEM HH-
TEHCUBHOCTU a3POOHBIX MPOIIECCOB CIYKHUT KOJUYECTBO MOTPEOIIIEMOTo
KHUCJIOpOJa BO BpeMsi paboThl. MakcuMaabHbIH 00bEM KHCIOpPOJA, KOTO-
pBIil MOXET MOTPEeOUTHh YEJIOBEK B OJIHY MHUHYTY, XapaKTEpPU3YeT MOIII-
HOCTh ero a’poOHoi crmocooHoctr [108,154]. A3poGHBIE BO3MOKXHOCTH
OTIPEIEISIOTCS COBOKYIMHOCTBIO CBOMCTB OpraHuW3Ma, OOECIEeYMBAOIINX
MOCTYIUIEHUE KUCIOPOJa, TPAHCIOPT U €ro yTUiIu3aluio B TKaHsax. K Ta-
KUM CBOMCTBaM OTHOCSITCS HPOU3BOJMUTEIBHOCTh BHEIIHETO JbIXaHUS,
obecrnieynBaronias HEOOXOAUMYIO BEHTWISIUIO JIETKUX (paOoyuii MUHYT-
HBbIN 00BEM JIbIXaHUWs, MAaKCUMAaJIbHAsI BEHTWISIUS JIETKUX, CUJIa U BBIHOC-
JIUBOCTh JIBIXaTEJIbHBIX MBIIII, >KU3HEHHAs €MKOCTh JIETKHUX, CKOPOCTh
nuddy3un ra3oB B JIETKUX); MPOU3BOAUTEILHOCTh CUCTEMBI KPOBOOOpa-
HICHUS, ONPEACNSIONe 00beEM IUPKYJIUPYIOIEH KpOBU (MUHYTHBIA H
yAapHBIA 00BEMBI, YACTOTA CEPJICUYHBIX COKPAIICHHH, CKOPOCTh KPOBOTO-
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Ka); TPOU3BOAUTEIHHOCTh CUCTEMBI KPOBHU, HECYILIEH KUCIOPOJI OT JIETKUX
K TKaHsM (CoAeprKaHhe reMOrJIO0MHA) U CUCTEMBI YTHIIM3AMU KUCIOPO/a,
OTBEYAKOIIECH 3a YpPOBEHb TKAHEBOTO JbIXaHUS. Jl€ATEIbHOCTh KaxI0u
CUCTEMBI B OTJEIHLHOCTH U MX B3aMMOJICHCTBHE 0OECIEUNBAECTCS ammapa-
TOM Helpo-rymopanbsHoi peryisiiun Gynkmumii [108,300,350].

AHa’poOHBIE BO3MOXKHOCTH OMPEACIAIOTCS CIOCOOHOCTHIO MCHOJB30-
BaTh DHEPTUI0 B OCCKUCIOPOIHBIX YCIOBHUAX, 3aBUCAIICH OT MOIIHOCTHU
COOTBETCTBYIOIINX (DEPMEHTATHBHBIX CHCTEM, 3aMacoOB JHEPTEeTUUYECKHUX
BEIIECTB B TKAHAX, CIIOCOOHOCTH K KOMIICHCAIIUU CIIBUTOB BO BHYTPEHHEU
Cpelle OpraHu3Ma M ypOBHSI TKAaHEBOM ajanTaliy K yCJIOBHSM THIIOKCHUHU.
AdpoOHbIE M aHa’pOOHBIE BO3MOXXHOCTU TOJIHOCTHIO XapaKTEPU3YIOT
(GYHKITMOHATBHBIA «IOTOJIOK» YHEPreTHYeCKOro oOMeHa YeloBeka — 00-
IIMe YPHEPreTHYECKre BO3MOKHOCTH. [Ipr 3TOM ciieryeT uMeTh B BUIY, YTO
Bce OMODPHEPTETHUYECKHE PEaKIUH, OOSCIEeYMBAIOIINE MBIIMICUYHYIO Jes-
TEJLHOCTh, TECHO B3aMMOCBS3aHBI MEXAY CO0O0H, M, KaK MpaBUJIO, 3aITycC-
KaroT oHa Jpyryro [154,285].

CymiecTByeT BbICOKasi B3aUMO3aBUCUMOCTh (DU3UYECKOTO Pa3BUTHS Je-
TeW W Pa3BUTUS ABIXATEIbHON (DYHKIIMHU JETKUX, MEXaHU3MOB €€ Peryisi-
uu [52]. Ilpu 5ToM Ha TeMmmbl (HU3HYECKOTO Pa3BUTHSI U YPOBEHb (YHK-
[IMOHUPOBAHUS JBIXaTEIHHOW CUCTEMBI, IO MHEHHIO aBTOPOB, OKa3bIBACT
CYIIIECTBEHHOE BJIMsIHHE Ouosiorudeckuii Bo3pact [299], ocobeHHOCTH CO-
MaTtotuma [269], ThIr aganTUBHOTO pearupoBanus pedenka [240], xapakTep
JIBUTATEIbHOM akTUBHOCTH [13], cpenioBbie u renetnueckue dakropsl [51,73].

N3BecTHO, UTO pa3IMyuHbIEe HAPYIICHUS JbIXaTebHON CUCTEMBI OTPHUIIA-
TEJHLHO CKa3bIBAIOTCA Ha (DYHKIIMOHUPOBAHUHU OpraHu3Ma pedeHKa, Ha Co-
CTOSIHUU €T0 3710pOBbs. Tak, OTCYyTCTBUE WJIM HEIOCTATOYHOE HOCOBOE JIbI-
XaHUE MOJXKET SIBUTHCSI MPUYMHON MHOTOYMCIICHHBIX 3a00JI€BaHMM, TaKUX
Kak 3a00JIeBaHUs TJ1a3, CPEIHETO M BHYTPEHHETO yXa, HapylIeHue OOOHSI-
HUS, alleTUTa U CEKPETOPHOU ACATEIHHOCTH JKEIyIOYHBIX JKelie3, Tyoep-
KyJe3, kapuec 3y00B, HapyIlIeHHe TKAHEBOTO 0OMEHa, U3BMEHEHUS KUCIIOT-
HO-IIIEJIOYHOTO CTaTyca KPOBH, CHMKCHUE aHTUTOKCHYCCKON (PYHKITUU Tie-
YCeHU, YMEHBIIICHHE auype3a u apyroe [12,87,297].

BHerninee (ierouHoe) AbIXaHWE, OCYIIECTBIISIOIICEe ra3000MEH MEXKIY
BHEIIHEW CPENOU U KPOBBIO JIETOYHBIX KalWJUISIPOB, B MPOLECCE BO3pacC-
THOTO Pa3BUTHS MPETEPICBACT CYIIECTBEHHBIE N3MEHEHHS B CBSI3U C POC-
TOM U QopMUpOBaHHEM OpOHXO-JerodyHoro amnmapara [329]. O6mue 3ako-
HOMEPHOCTH pPa3BUTHS (YHKIMK BHEIIHETO IBIXaHUS, €T0 PE3CPBHBIX U
aJalTUBHBIX BO3MOYKHOCTEH B OHTOIEHE3€ JETCH W TOJIPOCTKOB MHOTO-
CTOpPOHHE HW3Yy4YeHBl OTCYCCTBEHHBIMH W 3apyOeKHBIMH aBTOpaMU
[73,89,136,149,150,219,299,358]. YcTaHOBJICHBI AOKHBIC BEIUYHHBI HE-
KOTOPBIX TOKa3aTelied BHEIIHErO JbIXaHWs C YYeTOM BO3pacTa, IoJa,

22



YpOBHS (U3UYECKOTO Pa3BUTHS M aHTPOINOMETPUYECKUX JaHHBIX Je-
teit [148,329,370,385].

C TOYKH 3peHus TOCMOACTBYIONIEH HbIHE KOHIENIUN (PYHKIIMOHATBLHON
cucrembl Anoxuna I1.K. [18] npixarenapHast cucTeMa mpeAcTaBiIseT coOoM
KOMIUIEKC OOpa30BaHMil, BKIIOUAIOUIMN LEHTpalIbHbIE (PEryJATOPHBIE) U
nepudepuyeckue (BOCIPUHUMAIOIINE) HEPBHBIE KOMIIOHEHTHI U padouue
annaparbl, (PyHKIHOHAJIbHO OOBEIMHEHHBbIE B €IMHYIO CHUCTEMY, KOHEY-
HBIM 3((HEKTOM KOTOPOIl ABISAETCA MOACPKaHNUE TOCTOSTHCTBA KUCIOPO/A,
YIJIEKUCIIOTO ra3a U KHUCIOTHO-IIEJIOYHOTO PABHOBECUS KPOBU M TKAHEH
opranu3Ma. [Ipu 3TOM, 4yeM MeEHbIIE€ OHaNa30H OTKIOHEHUH MKU3HEHHO
BOKHBIX KOHCTAHT OpraHu3Ma, TeM OOJbIIe OHU CIY>KaT ISl CTPOTOro
nojACp)KaHusl aIeKBaTHOW I HUX (YHKIIMH U HA00OpOT: 4eM OOJIbIIe
IJIaCTUYHA KOHCTAHTA OpraHu3Ma, TeM OOJbIIEMY KOJIMYECTBY APYIHX
(GYHKIMM CIIyKUT UX OTKJIOHEHHE B Ka4eCTBE MPUCIOCOOUTENHHOIO (pak-
Topa. PazButue (QyHKIIMOHAIBHON JBIXAaTEIbHOW CUCTEMbI IMOTYUMHSICTCS
BCEM TEM 3aKOHOMEPHOCTSIM, KOTOPbIE YCTAHOBJIEHBI ISl JPYTUX CUCTEM
opranuszma u omnpezaeneHbsl AHOxuHbIM [1.K. B KOHUENnmu cucremoreHe-
3a [17].

BepxHue apIxaTenapHble MYTH y JETEN 3HAYUTENBHO YXKE, YEM Y B3pOC-
AbIX. TKaHU OPraHOB JIbIXaHUS HEXXHbI, CIIU3UCTHIE 000JIOUKH, BHICTUIIAO-
1€ AbIXaTeIbHbIE yTH, OOUIBHO CHA0XKEHBI KPOBEHOCHBIMU U JTUM(DATH-
YECKUMH COCYAaMH, JETKO PAHUMbL. DTHUM OOBSCHSETCS OTHOCUTEIBHO
CBOOOJIHOE TMPOHUKHOBEHHUE B JIbIXaTEJbHbIE IYTH NbUIM M MATOTE€HHBIX
MUKPOOPraHU3MOB, 3HAYUTEIIBHOE 3aTPyJAHEHUE JBbIXaHHS MPU BOCHAIH-
TEJIBHBIX MPOLIECCAX B HOCY, C BOBHUKHOBEHHEM KOTOPBIX JE€TH HAYMHAIOT
JbIIATh Yepe3 POT, YEM CO3JAaroTcs elle OoJsiee OiaronpUsTHHIE YCIOBUS
JUIsL 3aHECEHUs MH(EKIMH, MonajaHusl MbUIEBBIX YaCTHUI, TOKCHYECKUX
BEIICCTB, 3a00JICBaHU OPOHXUTOM M BocnajieHueM Jierkux [20].

Jlerkue nperepneBarOT HECKOJIbKO MEpHoI0B pa3Butud. Juddepenuu-
POBKA JIETKOT'O BBIPAYKAETCA B YMEHBIIEHUH OJHUX TMCTOJIOTMYECKHUX 3JIe-
MEHTOB U NOSIBJICHUM JIpyrux. OHa 3aKkaHYMBAETCA K 7 rojam, a Jajiee B
OCHOBHOM HJIET pocT Jerkoro. IIponeccel pocra, pa3BuTHE JETKUX HEPaB-
HOMEPHBI U FeTEPOXPOHHBL. B Bo3pacTe 4—5 JeT nMeeT MeCTO UX IUIABHOE
pa3BUTHE M 3aMEJICHHBIA POCT, a B 5—7 JIeT paciiupeHrne OpOHXHUAIbHOTO
nepeBa mpeobnagaeT Haj ero yauHeHueM. [lomoOHas nuHamuka Mopdo-
JIOTUYECKUX MpeoOpa3oBaHMUM JETKUX HA JaHHOM JTarle OHTOTeHe3a Mpo-
ABJIETCS B (DYHKIIMOHAIBHBIX XapaKTEPUCTUKAX JbIXaTEIbHOMW CHUCTEMBI.
Tax, B mepuo/ MiIaBHOTO Pa3BUTHA U 3aMEJIEHHOTO POCTa BO3IYXOHOCHBIX
nyTel HEe MPOUCXOJIUT 3HAYUTEIBHOTO YIYUYIIECHUSI MPOXOJUMOCTU JIbIXa-
TEJIbHBIX IyTEH, OPOHXMAJIBLHOE CONPOTUBIIECHUE CHUYKAETCS IUIABHO, TaK
KaK JuaMeTp U JUIMHAa OpOHXHUAJIbHOIO JEpeBa MEHSIOTCS IMOYTH Iapa-
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JENIbHO. Y JeTer oT S 10 7 JIeT, KOrjla MPOUCXOIUT YCUIIEHHOE paclInpe-
HUE OpPOHXHAIBLHOTO JIepeBa, HA0OOPOT, 3aMETHO YJy4IlaeTcsd MPOXOIH-
MOCTbh JIBIXaTENbHBIX MyTeH, a OPOHXHATILHOE COMPOTUBICHUE 3HAYUTENb-
HO CHUYKAETCS. DTO CBS3aHO C MPeodialaHieM yBEIMYCHUS TUaMeTpa Hajll
POCTOM JJIMHBI OpoHXHATBHOTO AepeBa [97]. Mexay 8 u 9 romamu KuU3HU
Ha (pOHE YCWJIICHHOTO POCTa OPOHXMAIBHOTO JIEPEBA 3HAYUTEIHHO CHIXKAa-
IOTCSl OTHOCUTEIIbHAS aJIbBEOJISIPHAS] BEHTUJISALIMS JIETKUX U OTHOCUTEIHHOE
cogepxkanue kucimopoaa B kposu. Ilocie 10 ner, mocne OTHOCUTEIBHOM
cTabminzanuu (GyHKIMOHATBHBIX MOKa3aTesie, YCUIINBAIOTCI UX BO3pac-
THBIE NMPEe0Opa30oBaHUsl — YBEIMUUBAIOTCS JIETOYHbIE OOBEMBI M PACTSIKU-
MOCTb JIETKHUX, €IIe OOJIbIIIE YMEHBIIIAIOTCS OTHOCUTEIbHBIC BETUYMHBI Jie-
TOYHOW BEHTWISALMU U TMOTJIOIMIEHUSI KUCIOPO/ia JIETKUMHU, HAUUHAIOT pa3-
nu4aThesl QYHKIMOHAIIbHBIE TTOKA3aTeN Y MaJIbYUKOB U JeBoYeK. OOummne
B JICTCKOM JITKOM HMHTEPCTUIIUAIILHOM TKaHU C OOJBIIUM KOJUYECTBOM
OpOHXHUOJ TaKXe SBJISETCA OJTHOW M3 OCOOCHHOCTEH OPraHOB JbIXaHUS, C
KOTOPBIMU CBSI3aHBI YacThle BOCHAJIUTENIbHBIE MPOIECCHl B JIETKOM. JTO
BBIJIBUTAET HEOOXOIUMOCTb MTOCTOSIHHOM 3a00ThI O YUCTOTE BO3AYyXa B yU-
pPEXACHUSIX 00pa30BaHUs, XOPOIIEro MPOBETPUBAHUS M BIIAXKHON YOOpPKHU
MOMEIICHUH, BHIMOJHEHUN CAaHUTAPHO-TUTUEHUYECKUX TpaBui [228], mpe-
DYNPEXIAOINX 3aHECEHHUE Tpsi3h. B 3TOM CBA3M BaXKHO TaKKe MpUydaTh
aeTe K Tiry0oKoMy, pUTMHYHOMY JIbIXaHuIo yepe3 Hoc [20].

Ha yBenuueHue CKOPOCTH BO3YIIHOTO MOTOKA B JIBIXATEIbHBIX IMYTAX
JCTKUX BIMSCT YBEIUYCHHE OOBEMHBIX CKOpocTel Jnbixanus [258].
Ha Bo3pacTHOE pa3BuTHE JIETOYHOM TKAHU YKa3bIBAET YBEIMUYEHUE €€ pac-
TSOKAMOCTH. Kak HM3BECTHO, MEXaHWYECKHE CBOWCTBA JIETKUX W TPYIHOU
KJIETKW ONPEAEIISIIOT BO3MOKHOCTH JIbIXaTEIbHON CUCTEMBI MO yAOBJIETBO-
pEHUI0 MOTpPeOHOCTEN OpraHW3Ma B BEHTWISIMHU, 4 OHA B CBOIO Oudepeib
3aBHCHT OT MOTPEOHOCTEH oprannsma B kuciopoje [243].

B nerkux HeT MBIIIEYHOUN TKaHU, MO3TOMY aKTHBHAsl pOJib B aKTE BJIOXA
M BBIJIOXa MPUHAJJICKUT JIBIXaTEIbHBIM MBIIIIAM (MeXpeOepHbIe, TPY/I-
HbIE, MBIIIIIBI CIIUHBI, KUBOTA, AUadparMa), KOTOpbIE 00ECIIEUUBAIOT MPO-
1ecc BeHTHIsInun aerkux [49,297,305].

[lepemelieHre BO3yITHOTO TOTOKA B MPOLIECCE JIBIXaHUS COMPSIKEHO C
3aTpPaToOW YHEPIUU AbIXATEIBbHOW MYCKYJIaTypbl, KOTOPOU HA BJOXE MPUXO-
IUTCS TPEOAOJIEBaTh 3JIACTUYECKOE COIMPOTUBIICHUE JIETKUX W TKaHEH
IPYJHOU KJIETKH, HEDJIACTUUECKOE COMPOTUBIICHUE MEPEMEIIAIONIUXCS TIPU
JLIXaHUU OPTaHOB TPYIHOW W OPIOITHOM MOJIOCTH, a TAKXKE COMPOTHBIIC-
HUE TPaXxeOOPOHXUATILHOTO JIEPERBa.

CrnenmoBarenbHO, JJIi  OCYILIECTBJICHUS BEHTWISLHUM  JIETSIM  TO
CPaBHEHHUIO CO B3POCIBIMH TpeOyeTcsi OOJIbIlIe YCHUIUN Ha MPEOO0JICHUE
CONPOTHUBJIEHUS B JAbIXaTEJbHBIX MYyTSIX, HECMOTPS Ha OoJjiee HU3KYIO
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CKOPOCTh BO3JYIIHOTO IOTOKA, 4YTO YCWJIMBaeT oO0myr padorty
JBIXaTEeIbHBIX MBI, Y 8-NeTHUX AeTel olmias paboTa JpIXaTelbHbIX
MBI B Tokoe paBHa 0,43 KIM/MHH ¥ KOMITOHEHT 3JIACTUUYECKON pabOThI
cocraBimsier 74,2 %, y mnoapoctkoB 14 5eTr — COOTBETCTBEHHO
0,196 kmr/mMun  u 68,3 %. VYMeHbIIEHHE 3JIaCTUYECKON PabOThI
JIBIXaTEIBHBIX MBIIII] B PA3IMYHOM BO3pAcTe CBSI3aHO, TJIABHBIM 00pa3oM,
C YBEIWYCHUEM PACTSDKUMOCTH JICTOYHOM TKaHU, YTO y 8-JETHHUX
coctaBisiet 48,2 % mi/cm BoA. cT., a y 14-netHux — 120,5 miu/cm BoA. CT.
[133,134,278,279,324].

Takum 00pa3zoM, BO3pacTHOE pa3BUTHE (YHKIIUN MBIIII, OCYIIECTB-
JISIOIMX JIbIXaHUE, YE€TKO MPOCICKUBACTCA B JUHAMUKE TaKOro QPyHKIMO-
HAJIBHOTO TOKa3aTesi, Kak paboTa JbIXaHHs MO MPEO0JICHUIO0 CONTPOTUB-
JICHUSI JTBIXaTENIbHBIX MyTeH W TMEpPEMEIICHUI0 B aKTe JBIXaHUS OPraHOB
CPEIOCTEHUS, 110 MPEOJOJICHUIO JIACTUYECKOTO CONMPOTUBIICHUS JIETKUX U
rpynHoi kietku. C Bo3pacTOM aOCOIIOTHBIE 3HAYEHMSI BCEX BBINICTIEpE-
YHUCJICHHBIX BUJOB Pa0O0T yBEIMYHMBAIOTCS BCIEICTBUE POCTAa BEHTHUISIIH-
OHHBIX 00beMOB Jerkux [15,260,299,357].

BaxxHpIM TOKa3aTeseM BEHTWISIITUOHHOW (DYHKIIUU JIETKUX SIBISIOTCS
PAaBHOMEPHOCTh pacIpeesICHHs BIBIXaeMOT0 BO3[yXa U KPOBOTOKA B JIET-
KHX U X COOTHomIeHue. M3BecTHO, 4yTo 0a3anbHO-aMUKaIbHBIA TPAJIUCHT
BEHTWIALINH, XapaKTepU3YIOIINi HEPaBHOMEPHOCTh paclpeIesieHHs ra3a B
BEPXHUX 1 HYDKHHUX 30HaX JICTKHX, Y JeTel 4-9 Jier Hike, 4eM y B3pocibIX [243,258].

C Bo3pactoMm moBblaercst 3pPEeKTUBHOCTh Ta3000MEHA B JIETKUX, T1O-
IJIOIIEHUE KUCI0poaa yBeauuuBaercs 10 3,9 %, a BblJeJIeHUE YIIIEeKUCIIO-
ro raza — 3,8 %. OTHOCUTENbHBIE BEIMYMHBI MOTPEOJIEHUS KHUCIOPOa
MPOJOJKAIOT CHIDKAThCs, Hanbosee 3amMeTHO B 9 met — 4,9 mul/(MUH-KT), B
11 net mokasarensb paBeH 4,6 Mi/(MUH-KT) y neBouek u 4,85 mur/(MUH-KT) y
MaiiburkoB [61]. OTHOCHUTENBHOE CO/Iep)KaHUE KUCIOPOa B KPOBH Yy JIeTeH
B Bo3pacte 8—12 jeTr coctaBisieT 4 YpOBHA JIETEH TPYIHOTO BO3pacra H
72 ypoBHs nereit 4—7 snetr. OqHako KoJuuecTBO (PU3UYECKU PACTBOPEHHOTO
B KPOBH KHUCJIOPOJa C BO3PACTOM yBeJIUuUBaeTcs (y 7-JE€THUX OHO HE Tpe-
Bbimaet 90 mum pt. cT., y 8—10-1eTHux cocrasuser 93—97 mm pr. CT.).

B Bo3pacte ot 5 10 7 neT Ha (OHE UHTEHCUBHOTO POCTa OPOHXOJIETOY-
HBIX 00pa30BaHUN MPOUCXOMAT CTOJb K€ WHTCHCHUBHOE YBEIMYCHHE Jie-
TOYHBIX O0OBEMOB, CHIDKCHHE OPOHXHAIBHOTO COMPOTHUBIICHHS, yBEIUYE-
HUE 00BEMHBIX CKOPOCTEH JbIXaHUS, YTIyOJIsIeTcs IbIXaHUe, MMOBBIIIASTCS
pe3epB AbixaHus. B TeueHue Bcero nepuoja «rmepBoro AeTCTBay Omarogaps
Pa3BUTHIO U POCTY MOP(POPYHKIIMOHATBHBIX €IUHUIL JICTKUX, TIPOUCXOIHAT
AKOHOMMU3AIMS JBIXaHUS, O YEM CBHJICTEILCTBYET CHMKEHUE OTHOCHUTEIh-
HBIX BEJIMYHH JETOYHOW BEHTWIAIMH U OTHOCUTEIHHOTO MOTPEOICHUS KH-
ciopoja [67,94].
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Bcenencreue MophopyHKIIMOHAIBHBIX U3MEHEHUN CUCTEMBI JIbIXaHUS U
BCETO OpraHW3Ma B T€UEHHE OHTOrEHEe3a, MEHSIOTCS MEXaHHYeckue (ak-
TOpHI AbiXaHusa. VX Bo3pacTHas JUHAMHKA JIErYe BCETO MPOCICKUBACTCS
Ha TaKMX IOKa3aTelsaX, Kak 0ObEMHBIE CKOPOCTH CIIOKOWHOTO, (hOopCcUpo-
BAHHOT'O JIBIXaHWS, CUJIa MAaKCHUMaJIbHOTO BBIJ0XA, TUHAMUYECKOE COMPO-
TUBJICHUE, JIACTUYHOCTh U PACTSKUMOCTh, pab0oTa JbIXaTeIbHOM MYCKY-
narypsl [97].

[lo naHHBIM MHOTHX MCCJIEIOBAaHUM, HA BEIMYMHY MAKCUMAIIbHON 00b-
€MHOM CKOPOCTH BO3JYILIHOTO IMOTOKA MPHU BJOXE M BBIJIOXE, OKa3bIBACT
BJIMSIHUE HE TOJIbKO OpOHXHAJIbHAS MPOXOJAMMOCTh, HO U COCTOSIHUE JIbIXa-
TEJIbHOM MYCKYJaTyphl, TOABUKHOCTh CKeJIeTa TPYJIHOW KJIETKH, OKPYXK-
HOCTb IpyaHOM KjeTku, BenuunHa JXXEJI, cranoBas cuna, T.e. o6miee pusn-
yeckoe pazButue nereit [49,73,171,182,245,299]. MomHOCTh BJioXa Hau-
0oJiee YyBCTBUTEJIbHA K U3BMEHEHUSIM, IPOUCXOIAIINM B OPTaHU3ME JIETEH
MOJ] BJIUSHUEM CIIOPTUBHON TPEHUPOBKH, B CBSI3U C 4eM, IpeobiiajgaHue
MOIIIHOCTH BJI0Xa HAJ MOIIHOCTBIO BBIJOXA MOXKHO pPAacCMATpHUBATh Kak
00BEKTUBHBIN TIOKa3aTe b TpeHUpoBaHHOCTH [86,171,193,262].

M3BecTHO, YTO y 3M0pOBBIX JFOJIE MOIIHOCTH BBIIOXa OOJBINE WU
paBHa MoOIIHOCTH Broxa. [locie roma yBennueHne 0OBEMHBIX CKOPOCTEM
JbIXaHUS UJET MOCTENEeHHO /10 5 jeT. B mepuoa ot 5 10 6 jeT ormevaercs
0oJiee pe3Kkuil MOABEM, CMEHSIOIIMIICS MEJICHHBIM HapacTaHUEM JI0 JOC-
TiwkeHus: 11-12-netHero Bo3pacTa, MOCIE YEro MPOUCXOAUT OUYEPEIHOE
3aMETHOE WX YBEJIMYEHHUE. YTYUIIEHUE MPOXOJAUMOCTH JbIXATEIbHBIX ITY-
TE€W C BO3PACTOM JETEW COMPOBOKIAECTCS CHIUKEHUEM AUHAMUYECKOIO CO-
npoturienus [102,286,291].

AntporioBa M.B. [20] oTMedaer, 9TO abIXaTenbHas MOBEPXHOCTH JIET-
KUX U KOJIMYECTBO KPOBH, IPOTEKAIOIIEE YEPE3 JIETKUE B €AUHUILY BpEMeE-
HU, y JI€Te OTHOCUTENbHO OOJbIe, 4eM y B3pocibiX. OJIHAKO MEHBIIHA,
4YeM y B3pOCIbIX, 00bEM TPYyAHOU KJIETKH U KOHYcOoOOpas3Has ee gopma
00yCIIOBIIMBAIOT y JIET€W B COCTOSIHMM MOKOSI MEHBIIIYIO BEHTUJISALIMIO JIEeT-
KUX MPU KaxaoM AbixaHuu. HeoO0XoaumMplii 00beM JIETOYHOM BEHTUJISIIUU
oOecreunBaeTcs y AeTeil TJIaBHBIM 00pa3oM MyTeM YBEIUYEHUS YMCa Jbl-
XaHWU U B MEHBIIICH Mepe — IMyTeM yriryOaeHus apixanus [65,225].

QOyHKIUOHAIBHOE PA3BUTHUE ABIXATEIBHBIX MBI, OCYIIECTBIISIOIINX
IBI)KEHUE TPYJHOM KIIETKU MPU JIBIXaHWHU, CKJIAJbIBAETCS U3 JTUHAMUYE-
CKOT'O M 3JIACTUYECKOTO KOMMOHEHTOB. B 0011ei paboTe AbIXaHHsS JWHA-
MHYECKHH KOMIOHEHT cocTtaBiisieT 25-30 %, a snactuueckuii — 7/0—75 %.
Bonpeku oxxupaeMoOMy CHHXKEHUIO JOJIH 3JIACTUYECKOr0 KOMIIOHEHTa pa-
0O0TBI C BO3PACTHBIM YBEIMYCHUEM PACTSKUMOCTH JIETKUX OTMEYaeTcst 00-
patHas TeHaeHIMA. OHa CBA3aHA C TEM, YTO HAPSAY CO CHHIKCHUEM dJIa-
CTUYHOCTH JIETKUX TPOWCXOJHUT HApaCTaHWE AbIXaTeIbHBIX OOBEMOB, a
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CHU)KEHHUE 3JIACTUYECKOT0 KOMIIOHEHTa pabOThl C MOHMKEHUEM AJ1acTHY-
HOCTH BO3MOYKHO TOJIBKO MPH MOCTOSSHHOM 00beMe JAbIxaHus. TeHIeHIus
K YBEJIMYCHHIO DJIACTUYECKOTO KOMIIOHEHTa pabOThl MOXKET OBITh OOBsC-
HeHa 0osiee OBICTPBIM BO3PACTHBIM HapacTaHHUEM OOBEMOB I10 CPAaBHEHHIO
C M3MEHEHHUEM 3JIACTUYHOCTH U pacTsHKUMOCTH TKaHew [150].

VY HOBOpOXJEHHBIX JETEH B COCTOSIHUU OOJPCTBOBAHUS JIBIXaHUE OCY-
IIECTBIISIETCSL 32 CUET PABHOMEPHOTO y4acTusi OO€HMX TPYII MBI, YTO
noOyIWJIO Ha3bIBaTh TAKOE JbIXaHWE CMEIIaHHBIM. B Bo3pacte 10 1 roma
BEHTWIALMS B OOJBIICH CTETIEHH 00ECreYrnBaeTCsl aKTUBHBIM COKpAaIlleHU-
eM auadparMbl, MOITOMY JIbIXaHHE HA3BIBAETCS CMEIIAHHBIM C Mpeodiia-
naHueM auadparManbHOTO (MM OPIOITHOTO).

Paznuuus QyHKIMOHAIBHBIX TMOKa3aTeNe JbIXaTeIbHOM CHCTEMBI Ha-
YUHAIOTCSL C MEPBBIMU MPHU3HAKAMU IOJIOBOTO CO3peBaHUs (Y JI€BOYEK C
10-11 net, y manpuukoB ¢ 12 ner). Spkyr BO3pacTHYIO JTUHAMUKY MOKa-
3areI OMOMEXaHUKH MPOSBISAIOT B IepHo; mojioBoro co3peBanus [300].
[IpupocT comaTOMETpUUYECKUX TMOKaszaTeldel B ATOT MEPUOJ CTAHOBUTCS
CKaukooOpa3HbIM. Bo3pactanue cuibl M COKpaTUTEIbHAs CIOCOOHOCTH
mbitg ot 10—-11 k 12—14 rogam, poct OpOHXHAIBHOTO JepeBa MPUBOAUT K
POCTY TaKuX Mokazaresniei, kKak 00beMHbIe CKOPOCTH Bioxa (Ha 34—78 %) u
Bbifioxa (Ha 11,829 %). B pesynbpTaTe yBenMuuBaroTCS pe3epBHBIC BO3-
MOXHOCTH (DYHKIIMOHUPOBAHUS CUCTEMBI.

C 6-7 ner y neBouek npeodagaeT rpyIHON, a y MaJIbYUKOB OPIOIIHOM
tun aeixanus [89,260,286,299,310]. 3akanuuBaetrcsa nonoBas guddepeH-
1UpOBKa abixanus K 14—17 romam [310].

MHOTro4MCIEHHBIMU UCCIEAOBAHUSIMU BBISIBIIEHO, YTO Y 3J0POBBIX JI€-
ter Y/l B yCroBUSX MOKOSI ¢ BO3PACTOM YMEHBIIAETCS, IPU YBEIUYCHUU
JBIXaTeIFHOTO 00BbEMa M TOBBIIEHUA PUTMUYHOCTH, OJiaromaps COBep-
IIICHCTBOBAHUIO CTPYKTYPHOU OpraHMU3allUM JIETKUX U TPYJAHOM KIIETKHU, a
TAK)KE HEMPOTYMOPAIBHOU PEryJAlMU JbIXaHusd. Tak, 4actoTa JbIXaHUS
HOBOPOXIEHHBIX, [0 JaHHBIM Pa3IU4YHBIX aBTOPOB, Kojeodyercs ot 46 1o
60 npIxaTenbHBIX ABUXKEHUN B OJHY MUHYTY, Y IIKOJBHHUKOB K 12 romam
Y/l mocTenmeHHO  CHWXKAeTCs  J0 18-24  pgpixaHuidk B MHUHY-
Ty [20,89,136,150,157,173,174,260,286,297,299].

Muxaiinos B.B. [192] cuuTaer, yTo mpu yBEIMYCHUH TIyOWHBI JbIXa-
HUS:

a) BO3pACTaeT €ro SKOHOMUYHOCTh U 3(DPEKTUBHOCTH, TAK KaK aJIbBEO-
JbI B OOJIBIIECH CTENEHU HAIOJHAKTCA BO3AyXOoM. Eciu mpu sToM ere
yMmeHnbinaetcs YJI, To Bo3pacTtaeT NMpooDKUTEILHOCTh HAXOXKICHHUS BO3-
JyXa B aJlbBeoJIax. DTO MOJOKUTEIBLHO OTPAXKAETCsA Ha pe3yJbTare Kod(d-
(bUIIHEeHTa UCTIOIB30BAHMS KUCIOPO/Ia M TIOBBIIICHUH OKCUTCHAIINHN KPOBH;
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0) yBenMuMBaeTCs BO3JAeMCTBHE (Maccupyromuil 3¢h@(eKT) Jerkux Ha
0JIU3PACTIONOKEHHBIE BHYTPEHHUE OPTaHbl;

B) BO3pacTaeT ypoBEHb KPOBOOOpAIICHHUS B PE3YJIbTaTe «IIPUCACHIBAIO-
IIET0» BIWSHUS TPYIHOU KIETKH.

Tak, naHHBIE TUTEPATYPHI CBUACTEILCTBYIOT 00 OINpEIeICHHOM BO3pac-
THOW JUHAMHUKE BEAYIIMX TIOKa3aTeJel CUCTEMbl BHEIIHETO JbIXaHMUS.
HMeroTcst cBeIeHHs O TOM, 4TO B Bo3pacte oT 7 10 11 et MUHyTHBINA 00B-
eM npeixanus (MOJl) uzmensiercst Majao, HO BO3pacTHAsl JUHAMHUKA BCE e
npocnexuBaercs [151,314]. V manbuukoB 7 jet ypoBenb MOJ] cocraBiis-
er 7,1 n/mMmun u 1o 9 ner He m3MmeHsercsa, a B 9-10 ner cocraBnser 7,8
a/mMuH 1 8,2 n/mMuH — B 12 net. Y neBouek B 7 net Beanunaa MOJI cocTas-
asger 7,1 n/mMuH u 10 9 ner He u3Mmensercsa, a B 9-10 ner cocrasusger 7,7
a/muH. [lonoBeix otinunit MOJI y neteil muaamero MKOJIbHOTO BOo3pacTa
He BbIIBIEHO. OnHako, XpymeB C.B. cunraer, uro BenmmunHsl MO/J] paB-
HbI Y MaJIbYUKOB M JICBOUEK TOJIKO JI0 8 JIET, a B JaJbHEUIIIEM Y Malb4u-
koB MO/] cTaHOBUTCS BBIIIIE, UEM Y JIEBOUEK. DTO COIJIACYeTCs C JAaHHBIMU
Porauesckoii O.B. [236].

Heobxoaumble ypoBHM MUHYTHOTO 00beMa JIbIXaHUsI MOTYT OBITH 00ec-
MEYEHBI TOJIBKO B CIy4ae HAIMYHSA COOTBETCTBYIOMIETO ()YHKIIMOHAIBHOTO
pe3epBa U 3peIOCTH MEXaHU3MOB PETYJISIIUU AbIXaHUS, YTO 00ECIICeYNBACT
AKOHOMMU3AIUIO (G YHKIITMOHUPOBAHUS JIBIXaTeIbHOMN CUCTEMBbI
[258,379,386].

O6beM npixanus (OJl) Takke yBeJIMUMBAETCS B OHTOrEHE3e peOcHKa,
MPUYEM MEPUOIbI HAUOOIBIINX TEMIIOB IPUPOCTA MOKA3ATENS IPUXOIATCS
Ha 1 rox, 6 u 11 met [89,174,297]. 3ametnsiit nmpupoct IO oTmedaeTcs y
MaJIbuYUKOB B 6 et (o 176 mun), a 3atem, 10 12 ner, yBeIMUMBaETCs MO-
crerneHHo. Y neBoyek /IO MHTEHCHMBHO YBEJIMYMBAETCS B 7 JIET M MOCTE-
MEeHHBIN pupocT npoaoipkaerca 10 11 ner. Ot 11 go 12 ner npoucxoaut
CKauKoO0Opa3HbIil NpUpoCT o0beMa AbixaHus (10 246 mut) u BenuuuHa JJO
JI€BOYEK CTaHOBUTCA paBHOU BennunHe J|O manbuukoB. Y noapoctkos J1O
koneonercss ot 250 1o 420 M U TOJABKO B CTapiled BO3pacTHOM rpyIire
(17 net) nocturaercs NpakTUIECKU JeUHUTUBHOTO YPOBHSI.

HHTeHCcuBHBIN TPUPOCT AMHAMUYECKUX 00bemoB Jierkux (O], MOJI) B
YKa3aHHbIE TEPHOJIbl CBSI3aH C PACIPABICHUEM AJIbBEOJSIPHBIX MPO-
CTPAHCTB B pe3yJIbTaTE yJIYUYIIECHUS MPOXOAUMOCTH OPOHXHUAIBHOTO Aepe-
Ba, POCTOM U PA3BUTUEM JIETOYHBIX CTPYKTYP, YKPEIUICHUEM JbIXaTeIbHON
MYCKYJIaTyphl, 1 OJTHOBPEMEHHO MOJIHOE COOTBETCTBUE B TEMIAX Pa3BUTHUS
JIPYTUX TMOKa3aTesiel CBUJIETEIHLCTBYET O TOM, YTO CUHXPOHHOCTb W TeTe-
POXPOHHOCTh XapaKTEPHBI ISl Pa3BUTHS BEHTUJIAIIMOHHON (DYHKIIUU JIeT-
KHX B IIpOIECCe OHTOreHe3a jaerei [89,174,297,299].
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VYBenuuenue oOuiel U anbBEOJSIPHONW BEHTWJISIIMKA CBUJIETEIBCTBYET O
HaJIMYUKU OTHOCUTENIbHOM TUIIEPBEHTWISALUU Y I€TeH MIIaIIero MIKOJIbHO-
ro BO3pacTa IO CPaBHEHUIO C JETbMH CTapIlero IIKOJbHOIO BO3pac-
ta [136,260,297,299,326].

OT cOKpaTUTEIBLHON CMOCOOHOCTH MBIIII] U PACTSX)KUMOCTH JIETKUX 3a-
BUCUT MakcuMalibHas BeHTwisiiusa jerkux (MBJI) — moka3zarensb, oTpa-
JKAIOLIUK PE3EPBHBIC BO3MOKHOCTH JIETOYHOM BEHTWISAUMHU. Tak, y Malib-
yukoB 7-9 netr MBJI cocraBager 34,5-58,0 i1/mun, B 10-11 netr — 54,4
60,8 n/mMuH, a B 12—14 net yxe 69,6-92,8 n/MuH. Y AeBOYeK B BO3pacTe
11-12 ner Benuuud npupocta 11 MBJI He ormeueHo. B Bo3pacTHOM
nuanazone 12—15 ner y aeBouek MBIJI nocToBepHO MOBBIIIAETCS TOJBKO
ot 12 x 13 romam (B 1,35 paza), u 10 15 neT AMHAMHKA ATOTO MOKa3aTes
MMEET IUUIaBHBIA XapakTep (C TeHACHIUEH yBEIUYEHUSI), YTO HAIOMUHAET
nepuoJi ycronuuBoro cocrossuust Gpynkuuu (32,1-33,7 n/mun). MBJIL y ne-
Bouek B 16 cocrasiser 45,5 + 1,07 n/mun. Ky3nenosa T./]. [148] Beinens-
eT Bo3pacT oT 14 no 16 ner y neBodek Kak MEpPUOJ JTOCTUKEHUS HOPMBI
B3poOCIbIX AeByleK. OqHako kK 17 rogam BeIMYWHA TOKA3ATENsI CHUKAETCS
10 34,0 = 2,23 51/MuH, 94TO B IIEJIOM TOBOPUT O CHHYKEHHUH PE3EPBHBIX BO3-
MOXHOCTeH JabixatenpHOM cuctembl [33,199]. Ilo apyrum maHHBIM
[21,299] 3a nepuon ot 5 10 11 ner npupoct MBJI MeIeHHBII U TIaBHBIH,
aor 11 go 12 ner MBJI pe3ko yBenuuuBaeTcs.

Bo3spacTHasi tuHamMuKa CTaTUYECKUX O0BEMOB JIETKUX MPOCIICKUBACTCS
npu aHanuse usmeHeHuit o6mied (OEJI) u XKU3HEHHOW €MKOCTH JIETKUX
(KEJI), dyukmonanbHoM octatrouHoi emkoctu jerkux (POEJI) u ocra-
touHoro oosema (O0). Tak, XKEJI u OO ot 5 mo 12 mer yBenuumBaercs
MOYTH PABHOMEPHO IO TOJiaM, JIUIIb C HEKOTOPHIM YCHICHHUEM TEMIIOB
npupocta mexay 6—7 u 11-12 rogamu y mansuukoB u 10-11 rogamu y
neBouek [141,142,243]. Tak, no naHHbIM psja aBTopoB [169,314] moka3za-
tenu JKEJI B Bo3pacte 7 ner cocraBusaroT 1155-1930 mo, B 8 ner 1100-
1700 mn, 9 ner 1130-2200 ma, B 10 et 1360-2300 mi, u B 11 ner 1480—
2700 m.

Takum oOpaszom, Bce yka3zaHHbIE 00beMbI (UX a0CONIOTHBIE 3HAUCHHUS) C
BO3pPACTOM Y JE€TeH YBEIWYUBAIOTCS, YTO JOCTUTAETCS OOJBINEH pacTKU-
MOCTBIO JIETKHUX W CIIOCOOHOCTHIO MBIIII TPOU3BOAUTH MAaKCUMAJIBHOE U3-
MeHeHHe 00beMa TPyJIHOM KJIETKH, a TaKKE€ POCTOM ToKaszarenen ¢pusude-
ckoro pasutusa [65,89,150,165,225,299]. Hexoropsie aBTopsl [299] koH-
CTaTUPYIOT, YTO TMEPUObI MHTCHCUBHOTO MPUPOCTA BEIWYMHBI JIETOUHBIX
00beMOoB HaxoasaTcst Mexay 5—7 u 10—12 rogamu, 4To cOBHaAaeT ¢ MEPHUO-
JaMi HauOOJIBIIIMX M3MEHEHUM YKa3aHHBIX BBIIIE MOKa3aTesiel MEXaHUKHU
npixanus. Cieayer OTMETUTh, 4To 10 12 JieT pa3iaudusi BEJIMYUH JIErOYHbIX
00BEMOB y MaJbYMKOB M JI€BOUYEK BBIpaKeHBI ciabo. CyIlecTBEHHbBIE
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ckauku OEJI, XXEJI, ®OEJI u OO otmeuaroTcss B NOAPOCTKOBOM M FOHO-
IIIECKOM BO3pacTe.

Crnemyer OTMETUTh, UTO BO3pacT AeTei 7—10 jieT HaXOAUTCs Ha TPaHUIIEe
JIBYX B&XHBIX TMEPHOJIOB PA3BUTHUSI CHUCTEMBI JAbIXaHusA: 6—7 JieT, Korja
MPOUCXOAUT 3HAUYMUTENIbHOE CHM)KEHHUE OpPOHXHAIBHOIO CONPOTHUBIICHUS,
YTO MPUBOJUT K YBEJIMYEHUIO 00beMa BIoXa U Bbigoxa, u 10—11 ner — ne-
pHO/1a THTEHCUBHOIO yBelInueHus o0beMoB Jierkux. Bospact 7-10 ner xa-
paKTEepU3yeTCsl TUIABHBIMU MU3MEHEHUSIMU MOP(DOPYHKIIMOHAIBHBIX MOKa-
3arenield, COMPOBOXKIAIOUIMMUCS YBEIUYEHUEM PE3EPBHBIX M (PYHKIHO-
HaJIbHBIX BO3MOXKHOCTEH cHCTeMbl BHelIHero npixanus [147,258]. B Bo3-
pacte 10—11 ner napanneabHO UHAMBUAYAIBHOMY IPUPOCTY AaHTPOIIOMET-
PUYECKUX MOKa3aTejaeil W pa3BUTHIO JETOYHOW MapeHXHMBbI MPOUCXOIUT
WHTCHCUBHOE YBEJIMYECHUE JIETOYHBIX OOBEMOB M TPYJHON KIETKU. IDTOT
BO3pACT CUMTAETCS BEPIIMHON 3((PEKTUBHOCTU «JIETCKOW» OpraHu3aluu
¢usnonornveckux Gynkuuii [299], a Taxke pasHOOOpa3usi BAPUAHTOB HH-
JAMBUIYAILHOW OpraHU3aliH YHEPreTHYECKOro ooMeHa [264].

[lo naHHBIM HccneOBaHUW B 00JIaCTU BO3pAcTHOM (HU3MOIOTHU
[36,299], ot 7-8 nmo 11 JyieT y HOpMaJIbHO Pa3BUBAIOIIMXCS JACTCH MPOUCXO-
JST 3HAYUTENIbHBIC MEPEeCTPOKU B (POPMUPOBAHUU PETYISITOPHON CTPYK-
Typbl MoO3ra, OOYCJIOBJICHHbIE HMHTEHCHUBHBIM CO3PEBAHUEM HEWPOHHOTO
anmnapara JIOOHBIX J10J€il KOpbl OONBIIMX MOJYLIAPUH, KOTOPbIE UTParOT
3HAYUTEIBHYIO POJIb B IPOIPAMMHUPOBAHUY TPOU3BOJIBHBIX JBUKCHUH.

JlpixaTenpHas cUCTEMA YEJIOBEKa, IOMUMO CBOEH OCHOBHOM (PYHKIMU —
oOecreueHus Ta3000MeHa B JIETKUX, IPUHUMAET TaK)K€ HEOCPEICTBEHHOE
y4acTHe B CO3/IaHUM 3BYKOB peun, oOecreurBas peueBoe AbIXaHue U Mpo-
W3HOCUTEIIbHYIO CTOPOHY peun [324,326]. 3ByKkoBasi peyb MOaydaeTcs mpu
npeoOpa3oBaHUM YaCTH KUHETHYECKOW SHEPTHUU BO3YIIHBIX TOTOKOB B
IBIXAaTeNIbHBIX MYTSAX B aKyCTHYECKYIO SHEPrui0, U3JIy4aeMYyH B OKpY-
*karoree npocrpanctso [49,73,305].

B cBoux uccnenoanusax I'opa E.IT. [73], ormeuaeT, uro aetu 89 et ¢
TPYAOM MEPEKITIOUAIOT JbIXaHUs C OPIOIIHOTO THUIIA HA TPYJHON U HE yMe-
10T MOJJIEP>KUBATh 3aIaHHBIA PUTM U TIyOUHY nbixaHus. M3yuas peakiuio
OpraHu3Ma Ha MPOW3BOJBHYIO 33JEPKKY IbIXaHUS, aBTOP OTMEYAET, 4TO
BOJIEBOW KOHTPOJIb 32 JBIXAHHUEM HAUYMHAET PEAIU30BBIBATHCS Y HUX JIMIIb
K 12 rogam.

[To Mepe pa3BUTHUSI OPTAHOB JIBIXaHUS CHUCTEMa €ro PeryJisiiuu Hernpe-
PBIBHO COBEPIIIEHCTBYETCS, 00ecreunBas BhICOKYIO 3((HEKTUBHOCTD JbIXa-
HUs1 HanOoJiee SKOHOMHYHBIM TyTeM [49,52,79,156,297,299,360]. B nokoe
ATO TIPOSIBIIAECTCS B MEHBIIINX BEIMYMHAX O00bEMa BEHTUJIALIMU U MEXaHU-
YECKOW CTOMMOCTH KaXXJIOTO JINTPA BEHTUIIUPYEMOI'O BO3yXa, HEOOXOU-
MBIX JUISl MOJJIEPAKAHUSI HOPMAJIBLHOIO T'a30BOr0 COCTaBa ajbBEOJIIPHOTO
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BO3/lyXa U apTepUaAIbHON KPOBU. B yCIOBUAX OTHOCUTENHHOTO MOKOS MaT-
TEpH JAbIXaHUsl OOJBIIMHCTBA 00CIIEIOBAHHBIX IIKOJbHUKOB MPEICTABIISIET
CO00l CHHYCOMJAJIbHYIO KpUBYIO (B PUTME JBIXaTeNbHBIX IMKIOB). [Tapa-
METpPBI BPEMEHHBIX, aMIUIUTYAHBIX XapaKTEPUCTUK JbIXATEIbHOTO IIUKIIA U
pacyeTHbIX KOA(PPUIMEHTOB XapaKTEpU3YIOTCS BBICOKOM BapuadeIbHO-
CTBIO B BO3PACTHBIX TPyNIax, OObEM JIbIXaHUS y ACTEH yBEIUYUBAETCS HeE-
paBHOMepHO [126].

N3BecTHO, 4TO y J€TEN MO CPABHEHUIO CO B3POCIBIMU H3-3a BBICOKOU
BO30YJAMMOCTH JBIXaTEIBHOTO LIEHTPA U HU3KOM KOHIEHTpAIUu FeMOTIIO-
OvHa B KPOBU CHI)KEHA CITIOCOOHOCTh MEPEHOCUTh TUIOKCUYECKHUE COCTOSI-
HUsS. DTO TaKXKe CBSI3aHO C TEM, UTO OpraHbl U TKaHU PEOCHKA XYyXKE, UeM Y
B3POCTBIX,  YTWIM3UPYIOT  KHUCJIOpOA W3  apTepualbHOM  Kpo-
Bu [133,148,279,318].

Cornacao ®@apdemnro B.C. [293], cuctemsbl ympaBieHus IbIXaTeIbHBIMUA
JNBWKEHUSIMU TPUHLUUNHAIBHO HE OTJIMYAIOTCA OT CUCTEM YIPABICHUS
JBI>KEHUSIMU BOOOIIE. 3/1eCh TaK)K€ B3aMMOJICHCTBYIOT CO3HAHUE, 0OecIie-
YUBAIOIIEE MMPOU3BOJBHOE N3MEHEHHUE JIBIXaHUS W JBE CUCTEMBI JIBUTa-
TEJIbHBIX aKTOB: MPUPOXKACHHBIC (aBTOMATHS IHIXaTEIBHOTO IICHTPA) U
npuoOpeTeHHble (HABBIKM JbIXaHWA). Bmecte ¢ Tem, OoTMe4aeT aBTOD,
y CUCTEMBI YIPABJICHUS JbIXaHUEM €CTh CHelr(puUecKas yepTa: BEAYLIYIO
pOJIb UTpaeT JAbIXaTeibHas aBTOMAaTHUs, Ha (POHE KOTOPOU MPOUCXOJIUT CO3-
HATEJIbHOE YIPAaBJICHUE JIbIXaTeIbHBIMU JABUKEHUAMU U ACHCTBYIOT BbIpa-
OOTaHHbBIE U JIOBEJICHHBIE /10 aBTOMAaTU3Ma HaBBIKU JbIxaHus. [Ipon3Bob-
HOE YIIPaBJICHUE CBOMMHU JbIXaTEIbHBIMU JBUKEHUSMU CIIOCOOCTBYET
cruMyJisnuu GyHKiuu aeixanus [173,291,297,310,331].

Crnenyer OTMETUTh, UYTO PUTMHUYHAS ACSATEIbHOCTh JIBIXaTE€IbHOIO LIEH-
Tpa BIIMSET HA COCTOSIHUE APYIMX LEHTPOB MPOJOITOBATOIO U CIIMHHOTO
Mo3ra. OCOOEHHO OTYETIMBO BBIPAXKEHA CBSA3b MEXY JbIXaTEIbHBIM LIEH-
TPOM U LIEHTPOM PETYJISIUU CEPICUHON NEATeTbHOCTH, PE3YIbTaTOM YEro
SBIIIIOTCS IBIXATEIbHO-CEPACUHBIN pedIeKC WM JbIXaTelbHas apUTMUs —
NpaBUJIBHOE TEPUOJMYECKOE 3aMEIJICHUE CEepACHYHOW JESITeIbHOCTU
B KOHIIE BBIJIOXA nepen HayaJjioM CJIEIYIOILIETO BJIO-
xa [173,174,190,291,297].

Ha ocnoBanum psina uccnenoBanmii [173,174] MOXHO cUMTaTh, YTO Ha
JbIXaTeIbHbIE IBUKEHUS BEAYIILYIO POJIb UTPACT BIUSHUE KOPHI TOJIOBHOTO
MO3ra, YTO BBIPAXKAETCS B BO3MOKHOCTH IMPOU3BOJBHO 33J€P>KUBATH [IbI-
XaHHUe, U3MEHATb €ro PUTM M ri1yOuHy. M3BecTHO, YTO KOPTUKAJIbHbBIE Me-
XaHU3Mbl MPOU3BOJIBLHOTO YIPABJICHUS AbIXaHUEM y 4YelloBeKa 00JaaroT
UCKJIIOUUTENIbHON MOJIBMXKHOCTBIO, YTO 00ECTIEYMBAET HE TOIBKO PEUYEBYIO
(GYHKIUIO, HO U CPOUYHYIO MEPECTPONKY (DYHKIIMM IBIXaHUS B COOTBETCT-
BUU C MOTPEOHOCTSIMU OpPraHu3Ma, OCOOCHHO NPU ABUTATEIBHON JesATeb-
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HOCTH. DTU YCIOBHOPE(PIEKTOPHBIE MEXAHU3MBI PETYJISIIMU IbIXaHUSI OKa-
3BIBAIOTCS 3a4aCTYI0 CaMbIM CPOYHBIM MEXaHW3MOM, BKJIIOYAIOIIUMCS yKe
o MpeABapUTEIbHBIM CUTHaJIaM BHEIITHEH cpenbl
[50,108,173,174,193,249,261,265], npuueM, peryisius OCYIIECTBIACTCS U
yepes MepBylo, U Yepe3 BTOPYIO CUTHAIBHBIE CHUCTEMBI.

Kopa ronoBHOro Mosra okaspiBaeT HE TOJIBKO MTyCKOBOE, HO U KOPPHUTH-
pymolee J1eiicTBre, MOCKOJIbKY OHa B T€UEHUE BCEH pabOThl 0OecrieunBaeT
COOTBETCTBYIOIIYIO JIETOYHYIO BEHTWISIIMIO, TEMIT U PUTM JAbixanus. [Ipu
ATOM YCTaHABJIMBAETCS YCIOBHOPE(DIECKTOPHAS CBSI3b MEX1Y MPUBBIYHBIMU
BUJIaMU MBIILIEYHOUN AEATEIHHOCTH U JbIXaHueM. HoBble MexaHU3MBI pery-
TS 00€CTIeunBalOT TMPU MBIIMIEYHON padoTe aJleKBaTHOE JbIXaHUE W,
BMECTE C TE€M, CIIOCOOCTBYIOT YCTaHOBJICHUIO HOPMAIbHBIX COOTHOIICHUN
MEXTY BO3yX00OMEHOM u KPOBOCHA0XEHUEM JETKUX
[173,174,190,272,293,384].

Takum oOpa3zom, Oyaromaps CIOXKHOM CHCTEME PEryJillMM U TECHOM
B3aMIMOCBSI3U C JIpYTUMU (YHKIIMOHAIBHBIMU CHCTEMAaMH OpraHu3Ma
(CCC, HepBHOM U IpyTroM), ObIXaTENbHON CUCTEME MPUHAJICKUT BaKHAs
pOJIb B 00€CTICUEHUN KU3HEACITENIbHOCTH U YKPEIUJICHUH 370POBbS Yello-
Beka. [lo muenuto psaa aBropos [80,96,128,149,272,293,299,331], nanbo-
jee OJIaronpusiTHBIM NEPUOJOM B Pa3BUTHM JAbIXaTebHON (DyHKUUU Jier-
KUX U COBEPIICHCTBOBAHUH PETYIATOPHBIX MEXAHHU3MOB JIbIXaHUSI B OHTO-
re’ese JeTeil snsercs Bo3pacT 8—12 jer (T.e. MiIaJIIui MIKOJbHBIA BO3-
pacT), Tak KaKk B 3TOM BO3pacTe UJET OypHBIA pocT U (HOpPMUPOBAHUE
(PYHKIIMOHANIBHBIX CUCTEM OpraHu3Ma, U JETH Y>K€ CIOCOOHBI MO CIOBEC-
HOM MHCTPYKIUU NeAarora CO3HaTEIbHO BBIMOJIHATh JOCTATOYHO CIOXKHbBIE
3aJJaHusl.

1.2.2 Bo3pacTHble U3MeHEeHUS PYHKIIMOHAIBHOIO
COCTOSTHUSA CePACYHO-COCYAMCTON CHUCTEMbI
U [oKa3aTeJieil ee BereraTuBHOM peryJsiinu

B TecHoO# CBs3u C pa3BUTHEM JIETKUX U (YHKIHMEH IbIXaHUS Yy JETei
HaXOJIUTCS Pa3BUTHE CEPACUYHO-COCYIUCTON CUCTEMBI U KPOBOOOPAIIICHHUS.
B Heit mpoucxoasar cymiecTBeHHbIe MOP(OIOTHIECKHE U (DYHKITMOHATHHBIC
W3MEHEHUS M MPU 3TOM NPHOOPETAIOTCA CBOU CTPYKTYpHBIC M (PYHKITHO-
HaJbHBIE 0cOOeHHOCTH [279].

Bospactabie npeodpazopanus CCC 00maaaroT IpKo BBIPAXKEHHOU TeTe-
POXPOHHOCTHIO M HAJIMUKEM TEPUOJIOB, KOT/Ia KpoBooOpalieHne Hanbosee
ysI3BUMO K (akTopaMm BHemHed cpenpl. M3BectHO, uYTO MOpdO-
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(GbyHKIMOHANBbHBIE TPe0o0pa3oBaHus MPOUCXOST Ha BCEX YPOBHAX OpraHu-
3allMM CUCTEMBI M COMPOBOXKAAIOTCA CYIIECTBEHHBIMU HW3MEHEHUSMH Xa-
PAKTEPUCTUK PETYISTOPHBIX IMPOIIECCOB Yy JIETEM pa3HOTO BO3pACTa, UYTO
COMPOBOXKAACTCSI U3MEHEHHEM BETE€TATUBHOW PETYIISIUHU, BBHIPAKEHHOCTU
CUMIIaTUYECKUX W MapacUMIIaTUYECKUX BIUSHUN Ha mepudepudecKue co-
CYZIbI OT MUKPOLUPKYJISATOPHOTO YPOBHS JO KPYIHBIX COCYJIOB, YTO SIBJIS-
€TCSl Pe3yJIbTaTOM IOBBIIIICHUSI YYBCTBUTEIHLHOCTH OpraHU3Ma K pa3ind-
HBIM BO3JCHCTBUSAM Ha Pa3HBIX dTallax WHIAUBUAYATLHOTO pa3ButTui. [lo-
SIBJICHHE TAKMX CEHCUTUBHBIX MEPHOJIOB B Pa3BUTUU CHCTEMBI KPOBOOOpa-
IICHUSI CBSI3aHO C T€TEPOXPOHHOCTHIO PA3BUTHS, MOPPOIOTHUECKUMU Tie-
peCcTpoiKaMd M CO3PEBAHUEM BET€TATHUBHBIX MEXAHU3MOB PETYJISINU
cepaua u cocynos [25,97,293].

KaxxmoMy BO3pacTHOMY MEpPHUOAY COOTBETCTBYIOT OMPEAEICHHBIE OCO-
OCHHOCTH B CTPOCHUHU U QYHKIHIX OTIACITHHBIX OPTAHOB U CHCTEM, B peak-
TUBHOCTH OPTaHU3Ma M SMOITMOHAIBHO IICUXWYECKOM Pa3BUTHU JIMYHOCTH,
IpUYEeM MEeproabl pocTa U AU OEPESHIIMPOBKHU COBIIAAIOT C TAKOBBIM JIeT-
xoro [20,106,279]. K 7-8 ronam 3akaH4yuBaeTcs CTpykTypHas nuddepen-
[IUPOBKA OTMIOPHOM TKAHHW CEpAlla U TOCTUTAET MOJTHOTO Pa3BUTHS €T0 LIEeH-
TpaJIbHBIA W TiepudeprudecKuil HEpBHBIN ammapatr. Opran oOMJIBHO CHaO-
KEH KPOBEHOCHBIMHU COCyJaMu. MBIIICUHBIN Ke amnmapar cepaia CTPYK-
TYpHO €Ille He 3aKOHYCH. B TedeHue BCero JAeTCTBa MPOUCXOIUT HEPaBHO-
MEpPHOE Pa3BUTHE CEP/Illa U COCYJOB: YBEIMIMUBACTCS Macca cepara u 00b-
€MBI €TO MOJOCTEH, U3MEHIETCSI COOTHOIIICHHUE OT/ICTIOB CepAlla 1 MOJI0XKe-
HUE €ro B TPYJIHOM KJIETKE, COBEPIICHCTBYIOTCS HEpBHAS PEryJslUs U
Mopdosorndeckas cTpykrypa cepama [115,242].

Cepane siBsieTCSl IICHTPATBHBIM OPraHOM B CUCTEME KPOBOOOpAIICHUS,
a ero pa3BUTHE 3aBUCUT OT MHOXecTBa (akTopoB. OcHOBHasl (DyHKITUS
CEpJICYHOM MBIIIIBI COCTOUT B ()OPMUPOBAHUH CEPACYHOTO BHIOpOCa, aje-
KBaTHOTO KaK ypOBHIO OOMEHa, TaK U COMAaTOMETPHUYECKUM IOKa3aTelsIM
nereit [281].

JlessTeMbHOCTh CEePJICYHO-COCYUCTON CHCTEMBI OIpeAcisieT (Qu3nue-
CKYI0 ¥ YMCTBEHHYIO PabOTOCIIOCOOHOCTh peOCHKA M SBIISICTCS OJHUM M3
BOKHEUINIUX  OPraHOB, JIUMUTHUPYIONIMM pa3BUTHE aJanTalMOHHO-
MPUCTIOCOOUTEIBHBIX PEAKIMM PacTyIIero OpraHu3Ma K BO3JCUCTBUSM
pasnuuHbIX GakTopos [302].

OmHUM W3 OCHOBHBIX TTOKAa3aTelIed pa3BUTHS CEp/Ia SBISIETCS €ro 00b-
€M W JUHEHHBIC pa3Mepsl. M3BecTHO, uTO Macca cepaia pedeHka K 1 rogy
yaBauBaeTcd, k 2—3 rogaM yrpauBaetrcs. Ot 7 no 14 ner cepaue yBeauyu-
BaeT cBoil 00beM Ha 30-35 %. K 10 rogam macca cepaiia cTaHOBUTCS B
IIECTh pa3 OOoMbINE, YeM MpH pokacHUHU, K 13—14 romam TOIIMHA CTEHOK
cepaua ynsanBaetcs. Hanbonee nHTEHCHBHO 00BEM ceplia BO3pacTaeT OT
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1 10 5 ner u B mepuo/ moJioBoro co3peBanus [364]. @opmupoBanue cep-
JI€YHO-COCYIUCTON CUCTEMBI TECHO CBSI3aHO C OOINMM pa3BUTHEM Opra-
HU3Ma, B TOM YHUCJIE C TOTAIbHBIMHU pa3MepaMu Tella, ero JJIMHON, MacCoH,
XapaKTEePOM Pa3BUTHUS CKEJIIETHOM MYCKYJIaTyphl.

O0BeM cepana B 89 ner cocrtapinsier 340 cv®, B 10 et — 364 oM, B
11 ner o6bem cepaua paBmsiercst 451 cM® M MPOMOIKACT YBEIMUUBATHCS
no 17 ner.

Bo3pacTHble W3MEHEHUsT CUCTEMbl KpOBOOOpalleHUss B MJIAIIEM
IIKOJIbHOM BO3pacTe XapaKTepU3yIOTcs 0ojiee MEAJICHHBIMUA TEMIIaMU YBe-
JUYeHus oobema cepiila Mo CPaBHEHHUIO C CYMMAapHBIM IPOCBETOM COCY-
JI0B, OJIHAKO COOTHOIIECHUE MEXIYy 00bEMOM Cepjilla U AUAMETPOM KpyIi-
HBIX COCyAoB octaeTcs A0 11-12 neT mocrosHubiM [283]. Aprepun y ae-
Tel OTHOCUTENILHO TUPOKU M Pa3BUTHI CHUIIbHEE, YeM BeHbI [311].

KonuuecTBo KpOBH, IOCTaBIsIEMOE KJIETKaM B KaKIyH0 MUHYTY, JOJIK-
HO HaXOJIUTHCSI B COOTBETCTBHUM C UX NOTPEOHOCTHIO B KHciopoe. Cepale
pebeHKa B OJHY MUHYTY JIOJDKHO COBEpIIATh 3HAYUTENIBHO OOJIbIIee KOIU-
YEeCTBO COKpAIIEHH, 4eM cepJle B3pOcCioro, Tak Kak 00beM KpPOBH, BbI-
OpachiBaeMblii B apT€pUU MPU KaXJIOM COKpAlllEHUU, y peOeHKa MEHbIIIE,
yeMm y B3pocioro. KoinyecTBo KpoBH, BbIOpachiBa€MOE B a0pTy CEpALIEM
HOBOPOXKJIEHHOTO IIPU OJHOM COKpAIlEHHH COCTaBJISIET BCEro 2,5 M,
K 1 rony oHo yBenunuuBaercs B 4 pasza, k 7 rogam — B 9 pa3, a k 12 romam —
B 16,4 paza.

B Bo3pacTHOU nuHamuke AJl HEKOTOpbIE MCCIEIOBATENN OOHAPYKUIU
BOJIHOOOpA3HbIN XapakTep, Iie€ UMEIOT MECTO MEPHO]Ibl UHTEHCUBHOTO IO~
BBIIIICHUS, CTA0OMIM3AIMN U HE3HAYUTEJIBHOTO MOHMKEHUs. Bbiienstor nBa
Kputudeckux mnepuojga: 7-9 m 12-15 ner, korga oOHapy>KHUBAeTCs 3aMeET-
Hoe noBbitieHne AJl [143].

Cucronuueckoe aprepuainbHoe aasienue (CAJl) y aeteit mo mepe pocra
U pa3BUTHUA OpraHu3Ma yBelunuyuBaercs. K 3TOMy MHEHHIO MPUXOIAT BCE
uccinenosarenu [14,111,213,224]. OngHako €IMHOTO MHEHHS, O €ro BEJIH-
YUHE BO3PACTHOM MpUOABKU B KAXKJIOM MHTEpBaje pa3BUTUA B JOCTYIHOU
HaM JiuTepaType He BcTpeTminochk. Psa aBropos [111,224,349,351] otmeua-
eT, uto ypoBeHb CAJl B 7-metHem Bo3pacte cocrasisieT 97,3-97,5 mm pr.
CT., @ Yy 12-IeTHUX HIKOJIBHUKOB CPEIHHME BEJIWYMHBI 3TOTO MOKAa3aTelIs
paBubl 104,5-105,3 mMm pt. cT. OnHako, Apyrue ucciaenoatenu [14] dux-
cupytot ypoBeHb CA/l y 7-neTHux aerer Huxke, yeM npenapiaymme: 90,1—
92,9 MM pT. CT.

Makcumanbibiii ipupoct CAJl, corfiacHO JaHHBIM BbIIIENEPEUNUCIICH-
HBIX aBTOPOB, OTMEYAETCS B BO3PACTHOU rpynne 9-JIeTHUX MalbUuUKOB, B
TO BpeMs KakK y JIeBOYEK UMEET MeCTO OoJiee TUIaBHAsl JUHAMUKA JTAHHOTO
IIOKa3aTesisl B MIIaIIEM IIKOJIBHOM BO3pacTe.

34



[TokazaTenu auactoanyeckoro aprepuaibHoro gasienus (JA/), Takxe
kak u CAJl, y meteii yBeIMUHUBaIOTCS 1O Mepe pocrta u pasputus [14,111].
JAJl cooTBETCTBYET CIEAYIOIIMM BEIWYMHAM: B 7-JIETHEM BO3pAaCT€ CO-
craBiser 61,4-63,3 mm pT. cT., a y 12-nethux — 70,4-70,7 MM pT. CT.
He BBIABIEHO TOCTOBEPHBIX OTIIMYMM ITOTO ITOKa3aTess B BO3pacre ¢ /7 110
10 net: ypoBens JIAJl y manbuukoB kosebisercst oT 63,3 no 64,6 MM pT.
CT., a y neBouek otT 61,4 no 62,2 mMm pt. ct. Yposenb [JAJl y nerert mnaj-
IIEro MIKOJBHOrO BO3pacTa B JajibHelIleM yBenuuuBaetTcs. [Ipencrapien-
HbIE JJaHHBIE CBUACTEIBLCTBYIOT O HauOousbiieM npupocte JAJl y neBouek
B 12-meTHeM Bo3pacTe, B TO BpeMs KaK Yy MaJbUMKOB OH HaOII0JaeTCs B
10-11 net [224].

CpenHee apTepUalIbHOE IABJIEHUE Y JETEH HE3aBUCUMO OT I0JIa C BO3-
pacrom yBenmuuBaetcs. [lo mHennto Maszypuna A.B. [170] A/l y nereit 3—
7 net cocraBisieT 73—77 MM pT. cT., a y 8—14-nethux — 80-86 mm pr. 1. [169].

OguuM u3 HamOoJiee NAOWJIBHBIX MOKa3aTeled IeMOJIUHAMHKHU, ITOM-
BEP>KCHHBIM 3HAYUTEIHHBIM U3MEHEHUSAM IO BO3JACHCTBUEM SK30TE€HHBIX
Y SHJIOTEHHBIX paszapaxurenei, spisiercs YCC, HenmocpeaCTBEHHO CBSI3aH-
Has C BEJIMYMHON KUCJIOPOJHOTO JIONTa U KOPPEIHUPYIOIIAas ¢ MaKCUMAaITb-
HbIM noTpedsnennem kuciopoaa. Cumxenne YCC ¢ BO3pacToM BBISBHIU
MHorue uccienoparenu [254,308,309,310]. Tak, B mepBble CyTKH ITOCTE
poxaenuss YCC cocrasnser 100 ya/mMuH, 3aTeM UAET moBbiieHue 10 120—
130 ya/muH, ocie yero HauynMHaeTcs cHWkeHue nokaszareneit YCC o 70
yA/MUH, TO €CTh YPOBHS B3POCJIOrO YeJIOBEKa U COXPAHSIETCA Ha JTAHHOM
ypoBHe gonrue roabl [1]. MaTencuBHoe ypeskenne YCC (ua 91 %) npowc-
XOJUT B MEPBbIE BOCEMb JIET >KU3HM, TOT/JA KaK B MOCJIEAYIOIIUE TOJbI
cHIKeHne BoIpakeHo mano [40]. Takas ke quHaAMHKa CTAHOBIICHHS XPO-
HOTPOMHOM (PYHKIIMH TIpociexuBaeTcs B padore A63amoBa P.A. u Hurma-
tymuHor P.P. [2]. DTo 00BsCHSAETCS MallbiIM BO3PACTHBIM YBEIUYCHHEM
YOK 10 12 neT, 4To HE BBI3BIBAET JOCTATOYHOTO YTHETEHUSI aBTOMAaTU3Ma
CHHYCOBOTO y3J1a, mpuBosiiee k camkeHno YCC [101,309].

Tak, HopMocucTOIMENH OOJIBIIMHCTBO aBTOPOB HasbiBaoT UCC B mpe-
nenax ot 60 mo 80 ya/mun [85]. HekoTopsie ncciemoBaTenu eme 0obIie
PaCHIUPSIIOT TPAHUIIBI TOMyCTUMBIX Kosiebanuit YCC B COCTOSIHMHM TIOKOS,
orneanBas kak Hopmocuctommio YCC B mpenenax ot 50 mo 100 ya/mum.
Cronp mmpokuid quamnazoH gomyctuMbix kosnedanuit YCC oOwsacHsETCs, ¢
OJIHOM CTOPOHBI, MHAUBUAYAJILHOW BapuaOEIbHOCTHIO M3Yy4aeMoro Ioka-
3aTelisi, a ¢ APYro cTopoHsl — MHOT0OOpaszuem BiausiHuil Ha YCC pazinnu-
HbIX (DU3UYECKUX M TICUXO0JIOTHYecKuX (akTopoB. [lo OlleHKE BETMYHHBI
UCC B cocTOSIHMU TIOKOSI CJIETyeT YUYUTHIBATh €€ TMHAMUKY B 3aBUCUMOCTH
OT BO3pacTa v (PU3NIecKor aKTUBHOCTH.
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Bo3pactHast Opagukapaus umeer Ooblnoe (PU3MOJIOTHYECKOEe 3Haye-
Hue. YMenbiienne YCC ¢ Bo3pacToM Hapsiay C MOBBIIMIEHUEM POJIA UHO-
TponHoro kommnoHeHTa odecreuenus MOK siBnsercst oqHuM U3 (PaKkTOpOB
yBennueHus: pe3epBHbIX Bo3moxkHocTed CCC y pnereit. IIpoucxomurt tak
Ha3blBaeMasi «OpraHu3alus MOKOS» IS cepila, KOrja yBEIMYMBAETCS
BpeMs AUACTOJNYECKON May3bl MEXKIY CUCTOJIAMH U MPOSBIISETCS «IKOHO-
muzanusy ¢yHknuonuposanus CCC [172], To ecTh YBEIUYMBAIOTCS pe-
3€pBHBIE BO3MOXKHOCTU cucTeMbl, U nokazaTenn CCC craOunm3upyrorcs
Ha YPOBHE, OJIM3KOM K AchuHuTHBHOMY [143].

Nwmerores ceenenus o 3amemieHnn YCC B mepruoapl YCKOPEHUST pocTa
TOTAIbHBIX pa3mepoB Tena [315]. M Ha 3TOM OCHOBaHUU IpearacTcs
HopmupoBanre YCC y MIKOJRHUKOB HE IO BO3PACTy, a M0 BEJIMYMHE Mac-
cel Tena [311]. Yenernn B.M. [315] oOHapyxwi1 Oojiee TECHYIO CBS3b Me-
KAy yBenumueHnem maccel Tena u uameHennem UCC, yem mexay UCC u
MAacCOM MBIIIEYHOUW TKaHH, YTO MO3BOJIMJIO aBTOPY IPEANOJIOKUTH CaMO-
CTOSITENNLHOE, HE CBS3aHHOE C METa0OJIMYEeCKOM aKTHBHOCTHIO TKaHEH,
BIIMSIHUE OOJIBIIIMX MOTOIOBBIX MPUOABOK MACCHI TEJA.

HexoTopsie aBTOphI [311] ykaspiBaroT Ha 0ojee BBICOKHME MOKa3aTEeIn
YCC y neBouek U 0OBSICHSIOT 3TO 00Jiee BHIPAXKCHHBIM BIMSHUEM CHMIIa-
TUYECKON HEPBHOM CHUCTEMBI B PETYJSILIMU JEATEIIBHOCTH CEpJla Y JEBO-
yek [91]. B To xe BpeMst umeroTcs nanHbie o HezapucuMoctu YCC ot nona
[200]. CnenctBuem 3TOrO CTano mosiBieHHe padoT, rae npu GopMHpPOBa-
HUU 3KCIIEPUMEHTAIBHOM TPYIIIbI 00CIeyeMbIX A€Te MpeHeOperaoT mo-
J0BBIMH paziauuusamu [319].

HeobxoauMbIM yciIoBUEM MOMydeHHs] ObICTpor MHGOpMAIU O PyHK-
LIMOHAJIBHOM COCTOSIHUHU CEp/Ilia SIBJISIETCS] ONpENICIICHUE MOKa3aTenen, xa-
PAKTEPU3YIOIIMX COKPATUTEIbHYIO (DYHKIIUIO CEpJla, K KOTOPHIM OTHO-
carcs YOK n MOK. C Bo3pacToM MPOUCXOJHUT YBEJIMUYEHHUE ITUX MMOKa3a-
Teneil. B mocTHaTallbHOM OHTOT€HE3€ OJHOBPEMEHHO C BO3PACTHBIMU
MOP(hOJOTUUYECKUMHU H3MEHEHUSIMU Cepilla MPOUCXOJUT U YBEIUUYCHHE
cepaeudoro BeiOpoca. YOK uzmensiercst 0osee 3aMETHO, YeEM MUHYTHBIN
00beM KpoBH, Tak Kak ¢ Bo3pactoM UCC cepaia 3amemisercs [1,5]. Hau-
oompmmii mpupoct YOK mpoucxoauT B MEpHOJ MOJIOBOTO CO3pEeBa-
Hus [244].

AHanmu3upysi Bo3pacTHyto auHamuky YOK y gereii M mOgpoOCTKOB,
OOJBUIMHCTBO HCCIEA0BATENIEH OTMEUAET €r0 HEPAaBHOMEPHOE YBEIIUUEHUE
¢ Bo3pactom. ITo manueiM Kamoxxuoit P.A. [115], Hanbosiee ”HTEHCHBHOE
yBenuuenne YOK y wmanbunkoB HaOmomaerca B 13—-16 ner, Bynbd-
con W.H. [64] ormedaeT nepuosl 3HaunTebHOTO npupocta YOK B 11 1
16 net. [TanaBene B.B. [220] yka3biBaeT Ha yBenmmuenue Y OK B Bo3pacre
4 u 16 ner. KoxxanoB B.B., o6cnenoBaB aereit 7—15 neT, ycTaHOBUI HaW-
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oosbiiee yBenuuenne YOK y mampuukoB B 9, 11 u 15 ner, a Bacunse-
Ba P.M. [59] ormeuaeT peskoe yBenunuenrne Y OK y ManbpuukoB Kk 9 rogam.

Benymmmu dakTopamMu B yBEIMUEHUH CEPJEYHOTO BHIOpOCA SIBISIOTCS
HapacTaHue oobema cepia, Macchl MUOKapaa, GOpMUPOBAHKE €r0 COKpa-
turenbHoi pyHkimu [308]. C Bo3pacToM MpOUCXOAUT pa3BuTHE U Tudde-
PEHIIMPOBKA MUKPOCTPYKTYp CEpAld, YBEIMYMBACTCS MONEPEYHUK MbI-
IIEYHBIX BOJIOKOH, BO3pPACTaeT JUAMETP KaMWUIAPOB Cep/illa, 4TO obecre-
YUBACT UHTECHCU(PUKAIIMIO MOIIHOCTH CepJieuHoro cokpaiieHus. [lepuoibt
HanOosee naTeHcuBHOro pocta Y OK mpuxoasrcs Ha 2—3 roaa, 9—10 net u
13-14 net [97].

B nureparype uMeroTcsa JaHHbIE 0 HEpaBHOMEpHOCTH nu3MeHeHus: Y OK
C BO3pacTOM: MEPUOJIbl HHTEHCHUBHOTO MOBBIIIEHUS MMAPAMETPOB T'€MOIU-
HAMHUKU YE€PEyIOTCSl ¢ EpUoJaMy HE3HAUUTEIbHBIX U3MEHEHUM WU He-
KOTOPOTO CHWKeHHMs. BrIsiBieHO ckaukooOpa3Hoe noBbiieHue Y OK, npu-
xoxasuieecss y ManbuukoB Ha 4 u 11 ;er, a y neBouek — Ha 5 u 14 jer
[64,218]. HaubGonpmmii mpupocT odbemMa cep/iiia OTMEYaIu Yy MOAPOCTKOB
B Bo3pacte 13—14 ner B CBSI3M CO 3HAYUTENIbHBIM YBEIIMUYEHUEM MAcCChl JKe-
JyJIOYKOB CEP/IIIa U CYIIECTBEHHBIM POCTOM YIapHOT0 BbIOpoca kposw [115,311].

YcranoBneno, uto BenmunHa MOK omnpenensercss MHTEHCHBHOCTBEO
MeTabonn3Ma, MmoTpeOHOCThI0 TKaHed B kucioponae [308]. MunyTHBIH
00beM cep/illa TakKe 3HAUUTENIbHO YBEJIMYMBAETCS C BO3PACTOM, HECMOTPS
Ha TO, 4yTo npoucxoauT cHmxkenne YHCC. OnHako ero n3MEHEHHUE BhIpaxKe-
HO B MeHblel crenenu, yeM YOK. OckonkoBa M.K., Bynedpcon M.H.
[64,218] yxaspiBatot, uyto B mepuon 3—16 nmet npupoct YOK B 1,5 paza
oompire, yeM MOK. OtHOocuTenpHO MeHbmi pupoct MOK o0ycoBieH,
10 X MHEHUIO, BO3pacTHBIM ypexxenuem YCC.

Otmeuaror HemocpeAcTBeHHYIO cBsi3b YOK u cokpatutenbHOU ¢yHK-
MU MUOKApJla, Ha3bIBasi CEPJACUHBIN BHIOPOC MPSIMBIM HMHJIEKCOM CIIOCO0-
HOCTH CEpPJILia BBINOJHATE CBOIO (yHKIHIO [115].

YOK 1 MOK 3aBuUCST HE TOJILKO OT BO3pacTa U 1MoJia, HO U OT Pu3nye-
ckoro pa3sutus [172]. Y geteil ¢ BBICOKUM ypOBHEM (DU3UYECKOTO pa3BU-
THS OTMEUAIOTCSl HamOOJIbIIME 3HAYCHHS ATHUX Mokasarened. Hekoropsie
HCCJIEIOBATENId B YCIOBUSIX (YHKIIMOHAIBHOTO TTOKOSI TPAHCTIOPTHOM CHC-
TeMbl HaOmoganu poct abcomorHoM BemumunHbl MOK k 15-16 romam
BJIBO€ 0 CPAaBHEHUIO C JAETbMHU O—7 JIET, YTO, MO0 UX MHEHUIO, SIBISETCS
CJIEJICTBHEM OOILIEro pocTa Macchl Tena.

ITo nanaeim Jimutpuera [[.A. ¢ coaBt. [88] B mepuoj ¢ Hauaja MepBoro
y4eOHOTO TOJla /10 OKOHYAHUsI BTOPOrO Kjacca MPOUCXOIUT HEKOTOPOE
YBEJIMUCHHUE MapacUMIIATUUYECKOTO TOHYCA, U CHUKEHHUE CUMIATUYECKOTO
ToHyca perymsauun. Kupummoa T.I'. ¢ coat. [120] BeIsIBMIM NTPU OILICHKE
BO3PACTHOM AMHAMHUKUA CTATUYECKHX I[IOKA3aTelIe CEpIIEUHOr0 pUTMa y
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nerer 5—7,5 neT BOJHOOOPa3HYIO JNWMHAMUKY CTAaHOBJIEHUS BEre€TaTHBHOM
peryisiuu. Tak, 5-TeTHHE MadbYUMKH OTJIMYAKOTCS AKTUBALUEH BIIUSHHS
CUMIIATO-aIPEHAJIOBONl CUCTEMBbl Ha XPOHOTPONHYIO (PYHKIHIO CEp.lLIA.
K 5,5 romam y manp4umkoB OOHApy’>KEHO CHIDKCHHE ITOKa3aTesIed IICH-
TPaJIbHOM PETYJHALIMU CEPACYHBIM PUTMOM, OT 5,5 10 6,5 jeT oTMevaercs
YBEJIMUCHUE BO3JCUCTBUN IIEHTPAJIbHBIX MEXAHU3MOB YIIPABJICHUS, Ha
BO3pPacTHOM dT1ane oT 7 10 7,5 JeT BhIABICHA CUHXPOHHASA 1€3aKTUBALMSA
CUMIIaTUYECKOr0 OT/AeNIa B TMOJb3y XOJUHIPTUYECKUX MPOSBICHUM.
ITpu arom be3odpazosa B.H. [34], be3obpasosa B.H. ¢ coast. [35],
Kwmuts I'.B. [122], Xypacbkuna H.B. ¢ coapt. [312] yka3biBaioT Ha (u3suno-
JIOTUYECKH BAXXHYIO POJIb MPEOoOsIalaHusl CUMIATUYECKUX BIIMSHUN Bere-
TaTuBHOM HepBHOUN cuctembl (BHC) y gerell mo yBEIMYEHUIO CHIIBI CO-
KpameHus cepana, nossimenno KJIO u Maccel MHOKapaa JI€BOrO Kely-
no4uka. SIBJIEHUS MapacUMIIATUKOTOHWU B MIJIAJIIIEM IIKOJIHHOM BO3pACTe
MOTYT CBHUJCTEIHCTBOBAaTh O CHIKCHUHU aJalTallUOHHBIX BO3MOXKHOCTEH
OpraHu3Ma BETre€TaTUBHOW PETYJISIIIMU, B CBSI3M C UYEM ydalllUuecs C UCXOJI-
HbIM BarotoHmyeckuM ToHycoMm BHC HyxpatoTcss B MHIMBHAYAIBHOM
noadope pexuMa JABUTATEIHPHOM aKTUBHOCTH M KOHTpOJE (PYHKIIMOHATH-
HOT'0 COCTOsTHUS opranu3ma [168,104].

KysunernoBa O.B., Conbkuna B.JI. [147] mpu crneKkTpaibHOM aHaJIM3e
pUTMa cepAlla, apTepUaIbHOrO JAaBJICHUS W JIBIXaHUSI MaJbUMKOB U JEBO-
yek 8—11 yeT BhISIBWINM HAJIMYKE XOPOIIO BBIPAXKEHHBIX BOJH B TPEX AUa-
nazonax yactoT — HF, LF, VLF. Ananu3 unauBu1yaabHbIX BApUaHTOB Be-
TeTaTUBHOTO OOECIEUYCHHUS] PECHUPATOPHO-TEMOJNHAMUYECKON CHUCTEMBI
3M0pOBBIX aeTeit 8—11 ser mokasan 0osbIioe pa3HOOOpa3ue BereTaTHBHO-
ro OTBETa Ha JEHUCTBUE TECTOBBIX HArPy30K, Kak MO HAIMPaBICHHOCTH W3-
MEHEHHUM NTOKA3aTeNeH, TaK U M0 UX AMIUIATY/IE.

N3ydenune ocobeHHOCTEN BapuaOEIbHOCTH CEPACUYHOTO PUTMA Yy JIeTe
B Bo3pacTe OT 7 110 12 JeT pa3auyHbIX Ipymnn BEreTaTUBHOW PETyJISIUU
cepaeuyHoro putMa mosoimio CanoxxuukoBor E.H. ¢ coasr. [246] u
ek H.W. ¢ coart. [330] onpenenuts 4 rpynmsl ASTeH, MMEIOMIUX pa3-
JUYHBIE CTATUCTHUYECKHA 3HAYMMBIEC KOJWYECTBEHHO-KAYECTBEHHBIE COOT-
HOUIIEHWSI MEXAHU3MOB BET€TaTUBHOM PETYJISILIMU CEPJIEUHOr0 pUTMa, YKa-
3bIBAIOIINX HA PA3JIMYHYIO CTENEHb HAIMPSIKEHHS CETMEHTapHBIX (CHUMIIa-
ThYeckoro u mapacummnarudyeckoro otaenoB BHC) m HaacermeHTapHbIX
(LIEHTpaTBHBIX ) MEXAaHU3MOB PETYJISILIMHU CEPACYHOTO PUTMA.

38



1.3 MexaHu3MBbI peryJjsiiiii CIIOHTAHHOTO 1
NMPOU3BOJIBHOIO IbIXaHUS

[Ipobneme ympaBieHusi HU3NOIOTHICCKUMH (YHKIMSAMU B HACTOSIIEE
BpeMs  TOCBSIICHBI  WCCICAOBAHUS  PA3JIHYHBIX  CIEIUATUCTOB:
KJIMHUAIIACTOB, TICUXO(HU3UOIOTOB, CIIOPTUBHBIX (PU3HOJIOTOB, IE€IaroToB.
MeTon0a0rnuecKkor OCHOBOM ATOr0 HAIPABICHUA SBWICA MNPUHIINAI
OMoyImpaBiIeHUsT Ha OOPATHBIX CBS3SIX, OA3MPYIOIIUICSA, B CBOIO OUYepe/lb,
Ha TCOpUH (PYHKIMOHAIBHBIX cUcTeM akageMuka AnoxuHa [1.K. [18], Ha
npecTaBlIeHH 00 oOpaTHOM addepeHTay Kak MEXaHU3ME 3aKPEIICHUS
BHOBB (JOPMUPYIOMIUXCS PYHKIIMOHAIBHBIX cHCTeM [222].

BeHTmisimuss  JeTKUX y  4YeloBeKa  OCYIISCTBISIETCS — Ojarojaps
PUTMUYECKAM  COKpAIIEHUSM AbIXaTeIbHBIX MBI, [[eHTpanbHBIM
3BEHOM, YIPaBJISIOMNUM Pa0OTOM JbIXaTEIbHBIX MBIIII] TPH CIIOHTAHHOM
JIBIXaHUM SBJSIETCS. OyJIbOapHBIA JBIXAaTEIbHBIM IIEHTP, B KOTOPBIM
nocTymaer uHbopMaIus OT XEMOPEIENTOpOB (0 XUMH3ME BHYTPEHHEU
Cpelbl) M MEXaHOPEHenTOpoB (0 MEXaHWYECKOM COCTOSIHUM Camoro
IpIXaTeIpHOTO  ammaparta). Ha  ocHoBanum  3Tol  MH(OpManuu
JBIXaTeIbHBIA IIEHTP YCTAHABJIMBAET TPeOyeMblii 00BEM BEHTHWIALINH
JIETKUX, OMpPEACNIIeT YHEPreTHYCCKH ONTUMAIbHYIO TIIYOMHY M YacTOTY
JBIXaTeIbHBIX JBWKEHUN, a TaK)Ke COOTHOIIICHWE aKTUBHOCTH JTradparMsbl
u  MexpeOepubix M [46,108,186,232,248,327,353]. D10 Tak
Ha3bIBA€MbIA ABTOHOMHBIM (aBTOMATHUYECKUN) MEXAHU3M PEryJsiluu
JbIXaHUS, 00CCIIEYNBAIOIINN Ta30BbIi TOMEOCTa3 OpraHU3Ma.

Onnako cucTemMa JbIXaHUS  YEJIOBEKA  OJHOBPEMEHHO  MOMXKET
paccMaTpUBaThCs HE TOJIBKO KaK BHCIIEpAJIbHASI, HO U KaK coMaThdeckast (¢
MEXaHU3MaMH TIPOU3BOJIBHOTO KOHTPOJsA). B  mociemnem cioydae
JIBIXaTebHBIE MBIIIIBI (KaK W CKEJIETHBIC) YMPABISIOTCS HMITYJIbCAMH,
MOCTYIMAOIIMMH W3 JBUTATEIHHOW 30HBI KOPHI OOJBIINUX TOYIIAPHMA
rojioBHOro mosra [45,184,185,359,371]. TakoB MexaHWU3M HPOU3BOJIBHOTO
YOpPaBICHUS JbIXaTEIbHBIMU ABMKEHUAMH. OJHAKO OH TMPOUCXOJWUT B
rpaHMIlax, ONPEISIIIEMbIX XeMOPEIENTOPHBIMU CTUMYJIaMu [45].

B mpormecce perymsiuu ApIXaHWsS €ro 4acToTa, riyOWHa, MUHYTHBIN
00bEM M KPOBOOOpAILEHHE MPUCIOCAOIMBAIOTCA K H3MEHSIOIIUMCS T10-
TPEOHOCTSIM MeTa0oIM3Ma B K OCYIIECTBICHHUIO HEKOTOPBIX IPYrux (PyHK-
i (pedb, KpHK, TUTad, Kalleab, TJIOTaHHue) opraHu3Ma. Perymsius mprxa-
HUSI OCYIIECTBIISICTCS OJJTHOM M3 (YHKIIMOHAIBHBIX crcTeM opranm3ma [301].

HesTenpbHOCTh (YHKIIMOHATBHONW CHUCTEMBI PETYJISIIIUU JbIXaHUs Ha-
mpaBjieHa Ha TMOJJACP’KAaHHUE IBIXATCIbHBIX KOHCTAHT BHYTPEHHEH Cpeibl
opraHu3Ma. DTUMH KOHCTAHTAMH SBJISIIOTCS HaNPsHDKEHUE KUCIOpOaa B ap-
TepuanbHO# kpoBHu (PO;), HanpsbkeHue B Hel yriekucioro raza (pCOy),
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PH aprepuansHOil kpoBU U JukBOpa. Hopmanbubiit ypoBens PO, aptepu-
aIbHOM KPOBU MpHU OKCUreHanuu remorioduna 94-98 % cocraBusier 85—
100 MM pr. cT., pCO; — 3545 MM pr. cT., pH m1a3mel apTepuanbHON KPo-
BU — 7,36-7,44 (B spurporurax — 7,25-7,30), pH nuksopa — 7,35—7,40 [301].

Takum oOpa3om, cucTeMa PeryJisiiiuu JbIXaHUsI KOHTPOJUPYET Cpazy
Tpu nokazatensi. OCHOBHBIMU CTPYKTYPHBIMU KOMIOHEHTaMU (DYHKIHO-
HaJIbHOW CUCTEMBbI PETYISIIUU AbIXaHUS SIBJSIOTCS XEMOPEILIENTOPbI, JIbIXa-
TEJIbHBIM LEHTP, MEXaHU3Mbl HEUPO-TYMOPAIBHOM PEryJIsAlUU JbIXaHUs,
UCIIOJIHUTEIbHBIE (3(PPEKTOpHBIE) MEXaHU3MBI, C TIOMOIILI0 KOTOPBIX JOC-
TUTAETCsl BO3JICHCTBHE Ha Ta3oBBIM cocTaB M PH, MexaHuU3Mbl 0OpaTHOMU
CBSI3U, C MOMOILBI KOTOPBIX OLIEHUBAETCS PE3YJIbTATUBHOCTH PETYIISIUU
neixanus [46,108,232,248,327,353,207].

Xemopeyenmopul, NpeIHaA3HAYEHHBIEC JIJIs1 OLIEHKH BEJIMYMHBI HaIpsKe-
HUSI KUCJIOPO/Ia, YTIEKUCIIOro raza u PH aprepuanbHOM KpOBU U JIUKBOPA,
pacrnoJiararoTcsi B cocyJiax M MmpoAoJroBatoM Mosre. OHM NOCHLIAIOT WH-
dbopmaluo 0 ra30BOM COCTaBE B JIbIXaTEIbHBIN IEHTP U APYTU€ CTPYKTY-
pel HHC. [IpixaTenbHbIN HEHTP OPEACTABICH PAa3IMYHBIMU IPYNIIAMH HEW-
POHOB, PACHOJIOKEHHBIMU MPEUMYIIECTBEHHO B MPOJIOJITOBAaTOM MO3re U
MocTy. HacTh 3TUX HEHPOHOB 00JIaaCT CIIOCOOHOCTHIO CIIOHTAHHO PHT-
MUYECKH BO30YXKAAaThCsi U (POPMHUPOBATH MOTOK A((PEPEHTHHIX HEPBHBIX
HMMITYJIbCOB, 3aJaI0IINX OMPEACICHHYIO YaCTOTy U TJIyOUHY JIbIXaHUs. AK-
TUBHOCTb HEHPOHOB JBIXATEJILHOTO LIEHTPA MOAYJIUPYETCS MOTOKaMu ad-
(epeHTHBIX CUTHAJIOB, OCTYMHAIOMIUX B JIBIXaTEIbHBINA IIEHTP OT XEMO- U
IPYTUX PEHEenTOPOB OPTaHU3Ma, a TAaKXKE OT HEMPOHOB KOPHI U JIPYTUX 00-
JacTell roJIoBHOTO Mo3ra. B pesynbrate popMupyercs HHOW XapakTep akx-
TUBHOCTH HEHPOHOB JIBIXaTEIBHOTO IIEHTPA, MPUCTIOCAOTUBAIOIINNA TbIXa-
HUE K XapakTepy TeKylled (YyHKIMOHAIBHOW aKTUBHOCTH W H3MEHSIO-
HIUMCSI METa0OITMYECKUM TTOTPEOHOCTSIM OpraHu3ma.

OPdhexTopHBIMU TKAHAMH U MEXaHU3MaMU B (PYHKIIMOHAIBHON CHUCTE-
M€ PEryJISIIUU JIbIXaHUs SIBJISIOTCS JbIXaTeIbHbIE MBIIIIEI, 00eCTICYBaO-
I[Me BHEIIIHEE JIbIXaHue, cepAlle, TJIaJKue MHUOIUTHl CTEHOK COCYIOB M
OpOHXOB, KPOBb, MEXaHU3MbI 00pPA30BaHUS U PA3PYyIICHUS SPUTPOIUTOB U
remorjoOuHa, OypepHble CUCTEMBbI U MEXaHU3MBbI BBIJICTICHUS KUCIBIX WM
IIEJIOYHBIX MPOAYKTOB MOYKAMHU M KEIYJOYHO-KHUIIEUYHbIM TPAKTOM, Me-
Ta00JIM3M B KJIETKaX U TKaHIX. D((PEKTUBHOCTD MPUCITOCOOUTEITHHBIX H3-
MEHEHHUH JbIXaHUS OIIEHWBACTCS C MOMOIIBI0 MEXaHU3MOB OOpaTHOM CBS-
3u [301].

Jvixamenvuoii yenmp ABISIETCS 1EHTPAJIbHBIM 3BEHOM aBTOHOMHOM
CHUCTEMBI PETYJISIUM AbIXaHUS, UHTETpUpYyIomui addepeHTHbIC CTUMYIIBI
u 3¢GdepeHTHbIE CUTHAIBI W TEHEePUPYIOIMMA PUTMHUYECKUH MOTOPHBIM
BBIXOJI Ha MOTOHEHPOHBI JbIXATEJIbHBIX MBI, OMNPEICsAs 3TUM 00beM
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BEHTWISALIUU JIETKMX B COOTBETCTBUM C METAOOJIMYECKUMHU OTPEOHOCTIMU
opranusma [46,108,232,248,327,341,353,152].

B cnMHHOM MO3re K CTPYKTypaM JbIXaTEIbHOTO HEHTPA OTHOCIT MOTO-
HEWPOHBI TuadparMaibHOrO HepBa (B 3—5-M IMICHHBIX CErMEHTaX) U MOTO-
HEHUPOHBI MeXpeOepHbIX HEepBOB (BOo 2—10-m TpynHBIX CerMeHTax, Hpu
TOM MHCHHUPATOPHBIE HEUPOHBI COCPEIOTOUYEHBI BO 2—6-M, a SKCIIUPATOP-
Hble — B 8—10-m cermenTax) [301].

Oco0Oyr0 poJjib B peryJjiiliMM JbIXaHWUS WIPAET AbIXaTEIbHBIM LEHTP,
MPEACTABICHHBIN TpEeMsl OTIENaMH, JOKAJIW30BAHHBIMU B CTBOJIE MO3ra.
YacTh HEMPOHHBIX TPYMIT JBIXATEIBHOTO [IEHTPA PACIIOJIOKEHBI B IIPABOU U
JIEBOM MOJOBUHAX MPOJ0JITOBATOTO MO3ra B 00JIaCTU IHA 4-T0 KEITyJ0UKa.
BoiensoT 1op3anbHyI0 IpyINy HEMPOHOB, aKTUBUPYIOIIUX MBIIIIBI BJIO-
Xa — UHCIUPATOPHBIN OTIE, U BEHTPAIbHYIO TPyIIly HEMPOHOB, KOHTPO-
JUPYIOIIUX  TMPEUMYLIECTBEHHO BBIIOX — OKCIHPATOPHBIA  OTIEN
[365,369,381,301].

Bropoe HelipoHHOe 00pa3oBaHHME BKJIIOYAET JBE TPYIIBl HEHUPOHOB:
BEHTPAJIIbHYIO  JIBIXaTEJIbHYIO Tpynny W KOMIUIEKC bernuHrepa.
BenTpanbHas JabIxaTelibHAs Ipylra COCTOMT W3 JBYX otTaenoB [372]:
IEPBBIM  NPEACTABICH OKCIIUPATOPHBIMU  HEUPOHAMH, BTOPOU  —
uHcnpaTopHbIMA. Komruiekc beTnuHrepa coaepXutr nperumylecTBEHHO
HKCIMPATOPHBIE HEMPOHBI C HAPACTAIOIIMM U JACKPEMEHTHBIM MaTTEPHOM
DJICKTPUYCCKON aKTUBHOCTH [232].

BaxxHast posib B ONpEACNICHUH XapaKTepa PUTMUYECKONM aKTUBHOCTHU
HEWPOHOB JIBIXaTEIBHOIO LIEHTPA U JbIXATENbHBIX JBUXEHUW HpUHAIJIE-
KUT CUTHAJIAM, MMPUXOASIINM K HeMy 1o adpepeHTHBIM BOJIOKHAM OT pe-
LENTOPOB, a TAaKXK€ OT KOpbI OOJBIIOrO MO3ra, JUMOMYECKONW CHCTEMBI U
0COOEHHO TUIOoTajIamyca.

HeiipoHbl HHCTTUPATOPHOTO OT/ENa MOIY4YaroT UHPOPMAIIUI0 00 YPOBHE
ra3oB B apTepUaibHOM KpoBU U PH B KpOBH OT XeMOPELENTOPOB COCY/I0B
U PH nMKBOpa OT LEHTPaIbHBIX XEMOUYYBCTBUTEIIbHBIX PELENTOPOB, pac-
MOJIOKEHHBIX Ha BEHTPAJIbHOM MOBEPXHOCTHU MPOI0JATOBATOIO MO3Ta.

K nprxatenbHOMY HEHTPY MOCTYNAIOT TAaK)KE€ HEPBHBIE UMITYJIbChI OT
PELENnTOPOB, KOHTPOJIMPYIOIIUX PACTSIKEHHUE JIETKUX M COCTOSHUE JbIXa-
TENbHBIX U JIPYTUX MBIIIL, OT TEPMOPELENTOPOB, OOJIEBBIX PELEHTOPOB U
JIPYTUX CEHCOPHBIX PELENTOPOB.

CurHansl, mocTynaroume K HeipoHam J0p3aJIbHOM YacTH JIbIXaTeNIbHO-
ro LEHTPa, MOIYJIUPYIOT UX COOCTBEHHYIO PUTMHUYECKYI0 aKTUBHOCTH U
OKa3bIBAIOT BIIMSIHUE Ha opmupoBaHue UMHU 3G (PEpEeHTHBIX HEPBHBIX UM-
yJIbCOB, MEPEAIOIIMNXCI B CIIMHHON MO3T U jaliee K quadparme u Hapyx-
HBIM MEXPEOSPHBIM MBIIIIIAM.
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Takum 00pa3om, IbIXaTeIbHBIN LMK 3aMyCKaeTCs WHCIHUPATOPHBIMU
HEHpPOHAMH, KOTOpbIE aKTHUBUPYIOTCS Onarojapsi aBTOMaTHH, a €ro mpo-
JTOJKUTEIBHOCTh, YaCTOTA U TIIyOWHA JbIXaHUS 3aBUCAT OT BIIUSHHS CHUT-
HaJIOB PEIENTOPOB, YyBCTBUTEIBHBIX K YpOoBHIO PO,, PCO, u pH, a Taxxke
OT JIPYTUX UHTEPO- U IKCTEPOPELIENTOPOB HA HEUPOHHBIE CTPYKTYPHI Jbl-
XaTeJIbHOTO LICHTPA.

OddepeHTHbIC HEPBHBIE UMITYJILCHI OT MHCIUPATOPHBIX HEHPOHOB IIE-
peaaroTcs MO0 HUCXOJAIIMM BOJIOKHAM B COCTABE BEHTPAJIBHOIO W IMEpe-
Hell yacTu OOKOBOIO KaHaTWKa Oeloro BeleCTBa CIMHHOTO MO3Ta W a-
MOTOHEHpOoHaM, GOPMUPYIOMIUM auadparMaibHble U MEXpeOepHbIe Hep-
Bbl. Bce BookHa, crienyronme K MOTOHEHpOHaM, HHHEPBUPYIOIIUM MBbIIII-
bl BBIJIOXA, SIBJISIIOTCS TEPEKPEIICHHBIMU, & U3 BOJIOKOH, CJIEIYIOIIUX K
MOTOPHBIM HEWpPOHAM, UHHEPBUPYIOLIUM HHCHUPATOPHBIE MBIIILEI, TIEepe-
kpewmeHsl 90 %. MOTOpHbBIE HEWPOHBI, AKTUBUPOBAHHBIE IIOTOKOM HEPB-
HBIX UMITYJIbCOB MHCIIUPATOPHBIX HEUPOHOB JBIXaTEIBHOTO LIEHTPA, MOCHI-
naoT 3P¢depeHTHbIE UMITYJIbChl K HEPBHO-MBIIIEYHBIM CHHAICAM MBIIII]
BJI0Xa, 00ECIEeUnBAIOIINX YBEeIUUeHHe o0beMa rpyiHoi kietku. Benen 3a
IPyAHON KJIETKON YBETMUUBAETCS O0BEM JIETKUX U MPOUCXOAUT BIIOX.

Bo Bpems B1oxa aKTUBHUPYIOTCS PELENTOPBI PACTSKEHUS JIbIXaTEIbHBIX
nyTei u gerkux. [loTok HEpBHBIX MMITYJIBCOB OT 3TUX PELENTOPOB IO ad-
(epeHTHBIM BOJIOKHAM OJIyIAIOLIEro HepBa MOCTYIAET B MPOAOITOBATHIN
MO3T ¥ aKTUBUPYET SKCIHPATOPHBIE HEUPOHBI, 3aIlyCKaIOIIUE BbIIOX. Tak
3aMBIKAeTCS OJIMH KOHTYP MeXaHu3Ma peryJisinuu apixanus [301].

BTopoil perysaTOpHBIN KOHTYP TAaKXKE HAYMHACTCS OT MHCIUPATOPHBIX
HEHPOHOB U MPOBOAUT UX WMITYJIbChl K HEHPOHAM TaK Ha3bIBAEMOTI'O ITHEB-
MOTAKCHUYECKOr'0 OTJIea AbIXaTEIbHOIO EHTPA, PACIIOJI0KEHHOIO B MOCTY
CTBOJIA MO3ra. JDTOT OTAEN KOOPAWHHPYET B3aWMOJCHCTBHE MEXKIy WH-
COUPATOPHBIMU U SKCHUPATOPHBIMU HEWPOHAMU IPOJIOITrOBATOIO MO3Ta.
[THeBMOTaKCHYECKHI OTAEN MepepadaThIBaeT MPUILEAIIYI0 OT MHCHUpa-
TOPHOrO IeHTpa MHGOPMALMIO U TOCHUIAET MOTOK HMMITYJIbCOB, BO30YXK-
JAIOLIUX HEUPOHBI KCIUPATOPHOTo LeHTpa. [[oTokM UMIYyJIbCOB, MPUXO-
IAIIUX OT HEMPOHOB ITHEBMOTAKCUYECKOIO OTJE]a U OT PELENnTOpoB pac-
TSOKEHUS JIETKUX, KOHBEPTUPYIOT HA SKCIHMPATOPHBIX HEMpoHaX, BO30YXK-
JAI0T UX U SKCIHUPATOPHBIE HEUPOHBI TOPMO3AT (IT0 MPHUHLMITY PELUIPOK-
HOTO TOPMOXKEHMS]) aKTUBHOCTh HWHCIUPATOPHBIX HEHpOHOB. llochlika
HEPBHBIX UMIYJbCOB K MBIIIIAM BJ0Xa MPEKpAIaeTCd U OHU pacciadiis-
I0TCSl. DTOr0 AOCTaTOYHO, YTOOBI MPOM3OIIEN CHOKOMHBIN BbIOX. [lpu
YCWJICHHOM BBIJIOXE OT JKCIHUPATOPHBIX HEUPOHOB MoOChUIaOTCS 3dde-
PEHTHBIE MMITYJIbChI, BBI3BIBAIOIIME COKpAIIEHUE BHYTPEHHUX MeExpedep-
HBIX MBIIII ¥ MBI OpromrHoTro mpecca [301].
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Boiciine oTAenbl Mo3ra OKa3blBalOT 3HAUMUTENbHOE BIMAHHE Ha
NEeATEIBbHOCTh JIbIXaTeIbHOTO IIEHTPa, YTO OO0ECHeurBaeT BO3MOXKHOCTD
U3MEHEHUSl JbIXaTeIbHbIX JIBIDKEHHH B 3aBUCUMOCTH OT YCIOBHM:
MBIIIIEYHON aKTUBHOCTH, TEMIEPATYPHI Tella, pa3HOOOPa3HBIX CUTHAJIOB U3
BHenHeH cpeapl [251,298]. Kpome Toro, B IbIXaTeIbHBIA IIEHTP MOCTYIIAET
uHpopManusd O XHUMH3ME BHYTPEHHEH Cpelbl OpraHu3Ma U O
(YHKIIMOHAIEHOM COCTOSTHUM CaMHX OpraHoB jabixanus [48,71]. B utore
IPOUCXOAUT ONTUMHU3ALMS BEHTWISILIUU JIETKUX B OTHOILIEHUH T'a3000MeHa
U OMOMEXaHUKH JbIXaHUA.

Hampumep, runoranaMmyc urpaet BEAYIIYIO pOJib B UBMEHEHUSX JbIXa-
HUSI, CBSI3aHHBIX C PEaKIUsIMU Ha 00JIeBbIe pa3apakeHus], GU3MUECKYIO Ha-
IPY3Ky, a Takke 00ecreurnBacT BOBJICUEHUE IBIXATEIIbHOW CUCTEMBI B TEP-
MOPETYJISITOPHBbIE peakuuu. JIMMOMYecKne CTPYKTYphbl OKa3bIBAIOT BIIMS-
HUE Ha JIBIXaHUE TIPU IMOIMOHAIBHBIX peakiusax [181].

Kopa 60sb1110r0 Mo3ra o0ecreunBaeT BKIOUYEHUE JbIXaTeIbHON CUCTE-
MbI B IMOBEJECHYECKHE PEAKIUHU, peueByr0 (yHKIUIO, neHne. O HaIU4Yuu
BJIMSIHUSL KOPBI OOJIBLIOTO MO3ra Ha OTJIENbI JABIXaTeJbHOTO LIEHTpa B MPO-
JOJITCOBATOM W CIMHHOM MO3r€ CBUIETENBCTBYET BO3MOKHOCTH MPOU3-
BOJIBHOI'O U3MEHEHHS] 4acTOThl, TNIyOMHBI U 3aJ€PKKH JbIXaHHS 4YeJoBe-
KoM. BriusiHue kopbl Mo3ra Ha OyibOapHbBIN IbIXaTEeIbHBINA IEHTP TOCTUTa-
eTCsl Kak 4epe3 KOPTUKO-OyiabOapHble MyTH, TaK U Yepe3 MOJKOPKOBBIE
CTPYKTYpHI (CTpUO-TIAJUIMJAPHBIE, JTUMOUYECKUE, PETUKYIISIPHYIO (opma-
o) [251,336].

Peyenmopul xkucnopooa, yenexucnoeo eaza u pH pearupyrotr Ha HOp-
MmaibHbie ypoBHU PO,, PCO, u pH 1 HENpephIBHO MOCHUTAIOT MOTOKH CHUT-
HaJIOB (TOHWYECKash UMITYJIbCalsl), aKTUBUPYIOLUIUX WHCIUPATOPHBIC HEl-
POHBL.

Peyenmopul kucnopooa cocpenoTouyeHbl B KapOTUAHBIX Tenblax (00-
nacth Oudypkanuu o61ielt coHHoll aptepuu). OHU TPEACTaBICHBI TJIO-
MYCHBIMHU KJIETKaMH 1-TO THUTIA, KOTOPBIE OKPY>KEHBI TOIEPKUBAIOIINMHU
KJIETKAaMU ¥ UMEIOT CMHANTONOJ00HBIE CBSI3M C OKOHUaHUsIMU adepeHT-
HBIX BOJIOKOH SI3BIKOTJIOTOYHOTO HepBa. ['nmomycHble kieTku 1-ro tuma
pearupyoT Ha cHmxeHue PO, B apTepuanbHON KPOBH YCUJIICHHEM Bbljele-
HUSl MeMaTopa AonaMuHa. JlonaMuH BbI3bIBAET T€HEPALIMI0 HEPBHBIX HM-
NyJbCOB B OKOHYAHUSX a(PEepeHTHBIX BOJIOKOH SI3bIKOTJIOTOYHOTO HEpBa,
KOTOpbIE MPOBOASTCS K HEMPOHAM MHCIIUPATOPHOTO OTAEJNA AbIXaTeIbHOTO
LEHTpa U K HEMpOHaM MPECCOPHOTO OTJe]a COCY0ABUTATEIbHOTO LIEHTPA.
Takum oOpa3zoM, CHUKEHHUE HANPSHKEHUS! KUCIOPOAa B apTepUaIbHOM Kpo-
BU MIPUBOJUT K YBEITUYCHHUIO YaCTOTHI UMITYJIbcallud B ap(hepeHTHBIX BO-
JOKHAaX M MOBBIIIEHUIO aKTUBHOCTH MHCIHMPATOPHBIX HeipoHoB. Ilocnen-
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HHUE YBEIMYMBAIOT BEHTUJISIUIO JIETKUX, TJIABHBIM O00pa3oM 3a CYeT yda-
menus apixanus [301].

Peyenmopwi, yyscmeumenvhvie K yenexuciomy 2aszy, UMEIOTCI B Kapo-
TUIHBIX TEIbIAX M JYT'€ AOPTHI, a TAKXKE HEMOCPEJICTBEHHO B IMPOJIOJITOBA-
TOM MO3T€ — IIEHTpalibHbIe XeMopenenTopsl. [locneanue pacmnonoxeHs Ha
BEHTPAJILHON MOBEPXHOCTH MPOJOJITOBATOTO MO3ra B 00JIaCTH MEXY BHI-
XOJIOM TMOABS3BIYHOTO U OJIYKIAI0IIEr0 HEPBOB. PerienTopsl yriekuciaoro
rasa BOCIIPUHUMAIOT TaKKe U3MEHEHMs KOHIeHTpaiuu nonos H'. Pemnen-
TOPBI apTEPUATBHBIX COCYI0B pearupytot Ha usmenenus PCO, u pH maz-
MBI KPOBH, IPU 3TOM TOCTyIUIeHHE aPEepeHTHBIX CHUTHAJIOB OT HHUX BO3-
pacrtaet nipu yBenuueHnu PCO; u pH mnasmer aprepuanbHoil KpoBU. B 0T-
BET Ha IMOCTYIUICHUE OT HUX OOJBIIETO YKCIIa CUTHAJIOB B JBIXaTEIbHBIN
IEHTP, PEhICKTOPHO YBEIMUMBACTCS BEHTWIISIIUS JIETKUX 34 CUET yTiyO-
neHus nbixanus [301].

[{enTpanpHbIe (MEAYIIPHBIC) XEMOPEICTITOPHI PearupyroT Ha U3MEHE-
Hust PH u pCO, nukBopa U MEXKKIEKTOUHOU KUJKOCTH MPOJ0JITOBATOTO
Mo3zra. CUMTalT, 4TO IEHTPATbHBIE XEMOPEUENTOPHl MPEUMYIIECTBEHHO
pearupyroT Ha U3MEHCHHE KOHIICHTpAIMK POTOHOB Bogopoza (PH) B uH-
TePCTUIMATBHON >kuakocTtu. [lpum sTom wu3menenue PH mocrturaercs
BCIIEZICTBUE JIETKOTO MPOHUKHOBEHHUS YTJIIEKHUCIOTO ra3a U3 KPOBU U JIUK-
BOpa uepe3 CTPYKTYpbl TeMaTrodrHIedannieckoro 6apbepa B MO3T, TIe B
pesyibTare ero B3aumozeictus ¢ H,O obpasyeTcst yriiekuciora, Jucco-
IUUPYIOIIAs ¢ BRICBOOOKICHHEM ITPOTOHOB Bojiopoa [48,231].

YrpaBieHue AbIXaHUEeM OCYIIECTBIISIETCS M0 MPUHIUITY OTPULIATETLHOMN
oOpaTHO# CBs3U: OTKJOHEHHE perynupyembix mapamerpoB (PCO, PO,,
PH) Bo3melicTByeT Ha MbIXaTeNbHBIA IEHTP TaK, YTO MPOUCXOIUT
W3MEHEHNE MUHYTHOTO 00bheMa BEHTHIISAIINH, TIPUBOJISIIECE K YMEHBIIECHUIO
BO3HHUKAIOIMMX  OTKJIOHEHWH. To  ecTh  JbIXaTelbHYI0  CHCTEMY
paccCMaTpuBalOT KaK CHCTEMY AaBTOMATHYECKOTO PETryJIUPOBAHUS IIO0
oTkyioHeHuto [327]. JlaHHas cucTeMa peryJIMpoBaHuUs BKIIFOYACT JIBE METIIH
0OpaTHOM CBSI3U: TJIABHYIO, 33JIAIOIIYI0 OO 00heM BEHTWISIIIUU JIETKUX
COOTBETCTBEHHO HWH(MOpPMAIMM OT XEMOPELUENTOPOB O  XHUMH3ME
BHYTpPEHHEH Cpeabpl OpraHu3Ma, W BCIOMOTATENbHYIO, PETYIHPYIOIIYIO
COOTHOIIIEHUE TTyOHMHBI U pUTMa AbIXaHWS HA OCHOBAaHWU MH(GOPMAIUU OT
MEXaHOPEIENTOPOB OpraHoB Abixanus [348].

Takum o6pazom, perymnsaius PCO, u pH TecHO cBsA3aHBI KaK Ha YPOBHE
3 (PEKTOPHBIX CHUCTEM, BIHSIONINX CHCTEM, BIHSIONIMX Ha COJCPIKAHHE
BOJOPOJHBIX MOHOB M KapOOHATOB B OpraHW3Me, TaKk W Ha YpPOBHE
IIEHTPAIBHBIX HEPBHBIX MEXaHU3MOB.

BaxxHyto poyib B PEryisiliud IbIXaHWUSI WTPAIOT PEIENTOPHI, KOTOPHIC
0COOEHHO OOMJIBHO CHA0XXEHBI BEPXHHUE JIbIXAaTENbHBIC IMYTH U Jierkue. B

44



CJIIM3UCTON 000JI0UKE BEPXHUX HOCOBBIX XOJ0B MEXIY SMUTEINATBLHBIMU U
OTOPHBIMHU KJIETKAMH PACTIOJIOKEHBl OOOHSTENbHbIE perenTopbl. OHU
MPEACTABIISIIOT CO00I YyBCTBUTEIbHBIE HEPBHBIE KJIETKH, UMEIOIINE MOJ-
BIDKHBIE PECHUUYKH, 00ECIEYMBaIOIINe PELEIINI0 Maxy4yux BemiecTs. bia-
rojiapsi 3TUM peEIenTopaM U 0OOHATETHHOMY aHAIN3aTOPY OPTaHHW3M IIO-
JydaeT BO3MOXKHOCTHh BOCHPHSATHS 3allaXxOB BEIIECTB, COACPKAIIUXCS B
OKpY’KaIOIIeH cpee, HAIWMYUHA THINEBBIX BEIIECTB, BPEIHBIX AarcHTOB.
Bo3znaeiicTBue HEKOTOPBIX MaxydyuX BEIIECTB BBI3BIBACT pediieKTopHOE U3-
MEHEHHUE MPOXOJUMOCTH JIbIXaTEeNIbHBIX MYTEU W, B YACTHOCTH, y JIIOJCH ¢
OOCTPYKTHUBHBIM OPOHXUTOM MOKET BBI3BATh ACTMATHYECKUN MTPUCTYTI.

OcranbHble PEeIenTOPbl IbIXaTeNbHBIX MyTEH U JIETKUX MOAPA3ACISIOT
Ha TPH TPYIIBL: 1) pacTskeHus; 2) UppUTAHTHBIC; 3) IOKCTaaIbBEOJISIPHBIC.

Peyenmopuvl pacmscenus pacnoyiaralorcsi B MBIIIEYHOM CJIOE€ JIbIXa-
TeNbHBIX TyTel [46]. AJEKBaTHBIM pa3JpakKUTENIeM JUIsl HUX SBIISCTCS
pacTsSHKEHUE MBIIICYHBIX BOJOKOH, OOYCIOBJICHHOEC M3MEHEHHEM BHYTPH-
IJICBPAIBHOTO JIaBJICHUS W JAaBJCHUS B IPOCBETE JIBIXATCIbHBIX ITyTEH.
Baxueiimas ¢GyHKIMS 3TUX PELENTOPOB — KOHTPOJb 32 CTENEHBIO PacCTsi-
KeHus Jerkux. brmaronaps uMm GyHKIMOHAIBHAS CHCTEMa PETYISIUN bl
XaHUS KOHTPOJIMPYET MHTEHCUBHOCTh BEeHTWIALMY Jierkux [301].

Nmeetcst Takke psii IKCIIEPUMEHTAIBHBIX JaHHBIX O HAIMYUU B JIETKUX
PEIENTOPOB CHAJCHUS, AKTUBHPYIOIMIUXCSA TPH CUIHBHOM YMEHBIICHUH
o0beMa JIETKUX.

HUppumanumusle peyenmopul, K KOTOPbIM OTHOCSATCS OBICTpOAJanTH-
PYIOIIUECS PELENTOPhl PACTSHKEHUSI U PEENTOPHI CHaJCHHS JIETKUX, 00-
Jaal0T CBOMCTBAMHU MEXaHO- U XeMmopelenTopos [69,356,376]. Ouu pac-
MOJIOKEHBI B CIM3UCTOM 000JOUYKE ABIXATEIbHBIX MyTEH U aKTUBUPYIOTCS
pU JeHCTBUM MHTEHCUBHOW CTPYH BO3yXa BO BpeMsl BIOXa WJIM BBIIOXA,
JEHCTBUM KPYIMHBIX MBUIEBBIX YaCTHIl, CKOIICHUH THOMHOTO OTACIISIEMOTO,
CJIM3H, TIOTAJIaHUH B JbIXaTEIbHBIC IMyTH YACTHIl MUIIHA. DTH PELENTOPI
qyBCTBUTEJIBHBIC TaK)Ke K JACHCTBUIO pa3Apa’karoIINX ra3oB (aMMHUak, Ia-
PBI, CEPBI) U APYTUX XUMHYECCKUX BEIICCTB.

FOxemaanveeonsipuvie peyenmopul (J-peyenmopwvi) pactoiokKeHbI B UH-
TEPCTUIIMATIFHOM MPOCTPAHCTBE JIETOYHBIX ATbBEOJI Y CTEHOK KPOBEHOC-
HBIX KalWUISIPOB. AZICKBATHBIM Pa3ApaKUTENIEM JIJIsi HUX SIBJISIETCS YBEIH-
YeHUE KPOBEHAIOJIHEHUS JIETKUX M BO3pAacTaHHE O00beMa MEKKJICTOYHOMN
XKHUIKOCTH (OHU aKTHBHPYIOTCS, B YaCTHOCTH, TIPH OTEKe JIeTknX ). Pa3mpa-
KEHHUE dTUX PEIENTOPOB pe(ICKTOPHO BBI3BIBACT BOSHUKHOBEHHE YaCTOTO
MOBEPXHOCTHOTO Abixanus [69,376].

[Ipu akTHBaIUU PEHEITOPOB PACTSHKCHUS U UPPUTAHTHBIX PEIICTITOPOB
BO3HHUKAIOT MHOTOYHCIICHHBIE PEIICKTOPHBIC PEAKIINH, 0OCCTICUHBAIOIIHE
CaMOPETYJISIIINIO JbIXaHUS, 3aIIUTHBIE peIICKCHI U PedIIEKCHI, BIHUIIONINE
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Ha GYHKIMKU BHYTPEHHUX OpraHoB. Takoe mojapaszaesieHue 3TUX pedieKkcoB
BEChbMa YCJIOBHO, TaK KaK OJMH U TOT € pa3pakUTellb B 3aBUCUMOCTHU OT
€ro CHJIbl MOXKET WJIM 00ECTICUUTh PETyJIAIMI0 CMEHBI (a3 UK CIIOKOM-
HOTO JbIXaHMS, WJIM BBI3BATh 3aAIIUTHYIO peakinio. AddepeHtHsie u d¢-
dbepeHTHbIe MyTHU ATUX Pe(]IIEKCOB MPOXOMASIT B CTBOJAX OOOHSTEIBHOTO,
TPOMHUYHOTO, JIUIIEBOTO, SI3BIKOTJIOTOYHOTO, OJTY>KJIAFOIIEro U CUMIIaTHyY e-
CKOT'0 HEPBOB, a 3aMbIKaHUE OOJBIIUHCTBA PEDIECKTOPHBIX YT OCYIIECTB-
JS€TCSl B CTPYKTYpax JIbIXaTEJIbLHOI'O IIEHTPAa MPOJOJTOBATOIO MO3ra C
HOKIIIOUECHUEM SEep BhIIIeepeurcieHHbIX HepBoB [301].

MexaHopeuenTopsl JIETKUX OOECIEUYHBAIOT TPU THUMA PEPICKTOPHBIX
peakluii JbIXaTeIbHOM CHUCTEMbl Ha M3MEHEHHE O00bemMa JIETKUX:
1) TopMO’KEHHE HMHCIUPATOPHOW AKTUBHOCTU TIPU YBEIMUYCHUH OOBeMa
nerkux (pednexc [I'epunra-bpeliepa); 2) KOpOTKOE€ HMHCHUPATOPHOE
BO3OYXKJICHHME TIPU YBEIMYEHUU OO0BbEeMa JIETKUX; 3) YyBEJIUYCHUE
WHCIUPATOPHOW AaKTUBHOCTH TP YMEHBIIEHUM OObeMa JIETKUX. OTH
pEaKIMy C PEIENnTOPOB PACTSHKEHUS U CHAJCHUS JIETKUX (B KOMILIEKCE)
CIIOCOOCTBYIOT KOOpPJMHAIIMA U CBOECBPEMEHHOM IUIaBHOW CMEHE (a3
IBIXaTEILHOIO IIMKJIa — BI0Xa U Beigoxa [71,376].

Hncnupamopno-mopmo3sawuii pegnexc I'epunea-bpetiepa posiBIsieTCA
MIPU PACTSHKEHUU JIETKMX BO BPEMS BIOXa WU MPH allllapaTHOM BIYBaHHUU
Bo3Ayxa. [Ipy CHUIBHOM PaCTSHKEHUH JIETKUX 3TOT pediiekc mpuodperaet
3alUTHYIO POJIb, MPEIOXpaHsis JIETKUE OT mnepepactsikeHus. Craeayromuii
U3 3TOM cepun pedieKCOB — IKCHUpamopHo-obaecuarowuli pegexc,
MPOSIBIIAIONIMICS B YCIOBUSIX, KOT/Ia BO3AYX IOCTYIAET B JIbIXaTEIbHBIE
MyTH TOJ JaBIICHUEM BO BpeMs BbIIOXa (3TO OBIBAET MpHU amnmapaTHOM
MCKYCCTBEHHOM JIBIXaHUM WU PSAJE APYruX yciaoBuil). B oTBeT Ha Takoe
BO3JICUCTBUE PEBICKTOPHO TPOJJICBACTCA BBIIOX W TOPMO3UTCSA
nposiBliecHHe Bjaoxa. Peguexc Ha cnadeHue Jjeekux BO3HUKACT TIPU
MaKCUMAJIbHO TJIYOOKOM BBIJOXE WJIM TPU PAHECHUSIX TPYTHOW KIIETKH,
CONPOBOXKIAEMBbIX  MHEBMOTOpakcoM. OH  TPOSIBIAETCS  YaCThIM
MMOBEPXHOCTHBIM JIbIXaHUEM, MPEMSTCTBYIOUIUM JajJbHEUIIEMY CHaJCHUIO
Jerkux.  Beigemsior  Takke — napadoxcanvhuiii  peghrexc  Xeoa,
MPOSIBIIAIONIMKACS B TOM, YTO NHpPU HMHTEHCMBHOM BJyBaHHHM BO31yXa B
nerkue Ha kopotkoe Bpemsa (0,1-0,2 c¢) MOXeT aKTHBHUPOBATHCS BIOX,
CMEHSIIOILIUICS 3aTEM BBIJJOXOM.

Cpenu pediekcoB, PeryIupyrouX MPOCBET AbIXaTeIbHBIX MYTEH U CU-
Jy COKpAIEHHUs JbIXaTeIbHBIX MBIIII, UMEETCA peqhieKc Ha CHUdCeHue
0asnenusi 8 6EPXHUX ObIXAMENbHbIX NYMsX, KOTOPbIA MPOSBISETCA COKpa-
IIICHUEM MBIIIIL, PACIIUPSIONINX ATH JbIXaTeIbHbIE TyTH U MPEISITCTBYIO-
IIMX WX 3aKPBITHIO. B OTBET HAa CHM)KEHHUE JABJICHHS B HOCOBBIX XOAaX U
TJIOTKE pe(IIEKTOPHO COKPAIAIOTCS MBIIIIBI KPHUTHEB HOCA M MBIIIIIBI PTa,
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CMENIAIONUX S3bIK BEHTPAIbHO Kiepeau (Ipu COKpalleHUH Moa00po104-
HO-SI3bIYHOM U JIPYTUX MBIIII). DTOT pediieKC COoCOOCTBYET Pa3BUTHUIO
BJI0OXa IyTE€M CHIKEHHUS COIMPOTHUBJICHUS W YBEIMYECHHS MPOXOJUMOCTU
BEPXHUX JIBIXaTEJbHBIX MyTEH JIsl BO3IyXa.

CHmwKeHHe aBJICHHUs BO3yXa B MPOCBETE TJIOTKH TaKke pedieKTOpHO
BBI3BIBACT YMEHBIIICHUE CHJIBI COKpAIICHHS AuadparMbl. ITOT 210MOYHO-
ouagpazmanvuslil peghiexc MPENSITCTBYET AalbHEUIIIEMY CHUXKECHUIO J1aB-
JICHUS B TJIOTKE, CIUITAHHUIO €€ CTEHOK W Pa3BUTHIO aITHO).

Pecghnexc 3axpvimus 2onocoeoii wenu BO3HUKAET B OTBET Ha pazpaxke-
HUE MEXAHOPELENTOPOB INIOTKH, TOPTAHU U KOpHA si3bIKa. [Ipu 3TOM CMBI-
KaIOTCSl TOJIOCOBBIE M HAJITOPTAHHBIC CBSI3KU U JIbIXAaTENIbHbIC MMyTH MOJTY-
YaroT 3alIUTy OT MOMaJaHUs MHUIIH, KUJKOCTA U pa3apakaroninux ra3on. Y
MalMEeHTOB, HAXOJALIMXCA MOJ HAapKO30M, 0e3 CO3HaHWs, pediIeKTOpHOE
3aKpBITHE TOJOCOBOW e HApYIIAeTCsS M PBOTHBIC MAcChI, a TaK¥Ke CO-
JEP)KUMOE TJIOTKA MOTYT TOMACTh B TPAXe M BBI3BATh aCIHUPAIMOHHYIO
nHesMoHwuto [301].

Punobponxuanvuvlie pegnexcol BO3HUKAIOT MPU PA3APAKECHUH UPPHU-
TQHTHBIX PEIENTOPOB HOCOBBIX XOJOB M HOCOTJIOTKH U TMPOSIBISIOTCS CY-
YKEHUEM IPOCBETAa HW)KHUX JbIXATEIbHBIX MyTEH. Y JIOJIEHU, CKIOHHBIX K
cra3MaM TJIaJKOMBIIIEYHBIX BOJIOKOH Tpaxeu U OpPOHXOB, paslpakeHUe
UPPUTAHTHBIX PEICTITOPOB HOCA M JIaXKe HEKOTOPHIE 3amaXxy MOTYT IIPOBO-
IIUPOBATh PA3BUTHE TPUCTYIIa OpOHXUAIBbHOM acTMbI [301].

K xmaccmdeckuM 3amUTHBIM peduieKcaM JIbIXaTeIbHON CHUCTEMBI MPHU-
HAJUIe)KAT TakKe KAaIJIEBbIN, YWMXATEIbHBIM W pPEeQIIEeKC HBIPSIBITUKA.
Kawnesvuii peghnexc BBI3BIBACTCS pa3IpaXEHUEM UPPUTAHTHBIX PEIIETITO-
POB TJIOTKH W HWXKEJISKAIMUX AbIXaTEIbHBIX MyTeH, 0COOCHHO 00macTH
oudypkanuu Tpaxeu. [Ipu ero peanusanuu BHaYajle MPOUCXOAUT KOPOT-
KHH BJIOX, 3aT€M CMBIKaHHE TOJIOCOBBIX CBS30K, COKpAIEHNE MBIIII] BBIIO-
Xa, YBEIIMYEHHE ITOJCBSI30YHOIO NaBJICHHs Bo3ayxa. [IoToM TOJI0OCOBBIE
CBSI3KM MTHOBEHHO PACKPBIBAIOTCS M BO3JYIITHAS CTPYS C OONBIION JIMHEH-
HOM CKOPOCTBIO TIPOXOAMT Yepe3 NbIXaTeIbHbIC MyTH W OTKPBITHIA POT B
atmocdepy. [Ipu 3ToM U3 ABIXaTENbHBIX MyTEH M3TOHIETCS M30BITOK CIIH-
3U, THOWHOT'O COJIEPKUMOTO, IPYTUX MPOAYKTOB BOCTIAICHUS WU CITydaii-
HO TIONABUIMX IHILEBBIX 4YacTull. [IpOAYKTHBHBIA «BIIAXKHBIN» KAIIEIb
CIIOCOOCTBYET OYMIICHUIO OPOHXOB M BBHITIONHSIET APCHAXKHYIO (DYHKITHIO.
Yuxamenvuolil peghiekc BOZHUKAST MPU Pa3IpaKCHUH PEIETOPOB HOCO-
BBIX XOJIOB M pa3BHUBACTCs MOJOOHO KaIuieBoMy peIieKCcy 3a UCKITIOUCHH-
€M TOTO, YTO M3THAHHE BO3yXa MPOUCXOJNT Yepe3 HOCOBBIC X0 bl. OaHO-
BPEMEHHO YCHJIMBAETCS CJIe3000pa30BaHue, ClIe3Has KUIKOCTh 0 CJIE3HO-
HOCOBOMY KaHaJTy IOCTYMAaeT B MOJIOCTh HOCA U YBIIAXHSET €e CTeHKH. Bee
3TO CIMOCOOCTBYET OYHIIEHHUIO HOCOTJIOTKM M HOCOBBIX XOHOB. Peghnexc
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HbIPANLUWUKA BBI3BIBAETCSA MOMAJAHUEM KUIKOCTH B HOCOBBIE XOJIbI U TIPO-
ABJISIETCSI KPATKOBPEMEHHON OCTAHOBKOM JbIXaTENbHBIX ABUXKEHUMU, TIpe-
TSTCTBYSI IIPOXOXKICHUIO KUIKOCTH B HYDKEJIGKAIIUE JbIxaresbHbie myTH [301].

[Iponpuopeneniiust AbIXaTEIbHBIX MBI (OCOOEHHO MEXpeOCpPHBIX)
o0ecreynBaeT B3aMMOCBSI3b MX COKpAICHUS U KOOPJUHAIMIO JIBH)KECHUMN
IPYJHOM KIJIETKH, a TaKX€ Yy4acTBYeT B MOJJIEPKaHUU HEOOXOIUMOTO
oObeMa BEHTWISIIUM TPU  U3MEHEHHOM  CONPOTHUBJICHUU  JIbIXa-
auto [109,352].

AddepenTHas uMmiyabcanus OT PELENTOPOB JbIXaTEILHOTO arapara
o0ecreurBaeT HEPreTUYECKU ONTHUMAJIBLHOE COOTHOIIECHUE TIyOWHBI U
4acCTOThI JbIXaTeNbHBIX ABMKeHHMM [70,78], a Takxke CTeneHb ydacTus B
IBIXaTEeIbHOM aKT€ TOpaKaJbHbIX U a0JOMHUHAIBHBIX JbIXaTEIbHBIX
mbiii [189].

AddepenTHass  umMmmynbcalus B KOHTYpE  XEMOPELENTOPHOTO
peryiupoBaHusi mnepeaaeT MHGOpPMALUIO O Ta30BOM COCTaBE KpPOBH U
tkaneir (PaCO, PaO, pH). XemopenenTopsl MNOAPA3ACIAIOT Ha
HeHTpaibHbIe U niepudepudeckre. OCHOBHBIMH OOJACTSIMU PACIIONOKEHUS
nepueprudecKux XEeMOPEIENTOPOB SABJISIOTCA Jyra aopThl W JBa
CUMMETPUYHBIX KapOTHUIHBIX TIOMyca. AJEKBATHBIMU Pa3ApaKUTEISIMU
apTepUaNbHBIX  XEMOPELENTOPOB  SIBJISIOTCS CHIDKEHUE HAINPSKEHUS
KHUCJIOPOJIa ¥ MOBBIIICHUE HAMPSDKEHUST YTIIEKUCTIOTo ra3a (cHwkeHue pH)
B apTepuanbHOU KpoBH [48].

Cuuraercsi, 4TO TOJBKO B3auMmojeicTBUE adPEepeHTHBIX CTUMYJIOB OT
XEMOPELENTOPOB M MEXaHOPEUENTOPOB  JbIXaTEJbHOTO  ammapara
o0OecreurnBaeT ONTUMAJIbHOE MPHUCITOCOONCHNE BEHTUIISIIUUA JIETKUX K
WHTEHCUBHOCTH META00INYECKUX TIPOILIECCOB B OPTaHHU3ME.

Mexanuzmvl npou3801bHO20 YNPAGIEHUS
ObIXAMENIbHBIMU OBUNCECHUSIMU

B ¢usmonornn mpou3BOIBHBIMH CUHMTAIOTCS TaKWe HW3MEHEHHS
IbIXaHUS, KOTOPBIE YEJOBEK OCYIISCTBISCT I10 BHENIHEMY TpPHKa3y
(MHCTPYKIIMM) WA CaMOIIPUKa3y M O KOTOPBIX OH MOXKET JaTh CJIOBECHBIN
camootuet [45]. [Ipou3BONIbHBIE M3MEHEHUS JIBIXaHHS CJICAYET OTIMYATh
OT YCIIOBHBIX JbIXaTeIbHBIX pediekcoB, 3PHEKTbH KOTOPHIX MOTYT
4yeJIoBeKOM He oco3HaBaThes [55]. CrucreMa MpOM3BOIBLHOTO YIPaBIICHUS
IBIXaTeIbHBIMU JIBIDKCHUSIMH, KaK H Jr00as JApyras peryJupyromas
CHCTEeMa, BKIIOYaeT B ce0sS TpHM 3BEHA: IIEHTpajdbHOE (KOMaHIHOE),
addepenTHOe (MCMOTHUTENbHOE) U addepeHTHOe, O0OeCIeUnBaloIIee
0OpaTHYIO CBS3b.
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[leHTpadbHBIM ~ 3BEHOM  CHCTEMBl  IPOU3BOJILHOTO  YNPaBICHUS
JBIXaHUEM SIBJIICTCS JBUTATENbHAs 30HA KOPBI OOJBIIHUX TMOTYIIaApUNA
[50,354]. VmnpaBiacHue  OCYIISCTBISICTCS Ha  OCHOBE  TEX K
HEUPODU3UOJOTHUECKUX MEXAaHHU3MOB, 4YTO M JIFO0OE IPOU3BOJILHOE
newkenne  [223,240]. Ilpumepamu  mOoBemeHYECKH  (CO3HATENBHO)
KOHTPOJIUPYEMOTO JABIXaHUS SIBISIOTCS CIIOKHBIE aKThI, MMOO0HBIC peUH,
bu3ndeckass Harpy3ka H «Ipeaynpexaaromiee» AblXaHue (Hampumep,
JbIXaHHE, MPEeAIIeCTBYONIEe (PU3NUECKOMY HAIPSHKEHUIO).

CoBpeMEeHHOEC TIOHMMAaHHE MEXaHW3MOB, JISKAIIUX B  OCHOBE
IIPOM3BOJILHBIX JABW)KCHHI, OCHOBAaHO HAa CHCTEMHOM MHOT'OYPOBHEBOM
XapakTepe ux opranu3saiuu [16,17,18,39,270,271,288].

B ol0ecniedeHnn MOTOPHBIX TPOTPaMM BaKHAs pOJIb MPUHAIJICIKUT
pa3IMYHBIM OTJENaM KOpbI OOJBIINX MOJYIMIAPUI TOJIOBHOTO MO3Ta: 3TO
KOPKOBBIE 30HBI, HEMOCPEJACTBEHHO CBSI3aHHBIE C YNpaBICHUEM U
KOOpJWHAIMECH  JABWKEHUSMH, a TakKe 3pHUTEIbHBIE  00JIacTH,
yYacTBYIOIIME B OCYIIECTBICHUU 3PUTEIBHO-MOTOPHOW KOOPIWHAIUY.
Benymas poiab B IporpaMMHUPOBAHHUM JBIKEHUN TPUHAJICIKUT JIOOHBIM
OTJIeJIaM KOPbI OOJIBIIKMX TMoyIapuii [167,292].

Kak n3BecTHO, BCe M3MEHEHHS BHYTPUIIETOYHOTO, BHYTPUILICBPATLHOTO
U a0JOMUHAIBLHOTO  JaBJCHHS  OOYCIOBIEHBI  JEATEIbHOCTHIO
JBIXaTeIbHBIX MBI, JhdEKTOopaMu TPU TPOU3BOIHHOM YIPABICHUH
JBIXaTCIIBHBIMU  JIBHDKCHHSIMM ~ SIBJISIFOTCSL.  T€ )K€  OCHOBHBIE M
BCIIOMOTATENIbHBIC  JIBIXaTCIbHBIC MBIIIIBI, KOTOPBIE OCYIICCTBIISIOT
ABTOMAaTHUYECKYIO BEHTHIISALINIO JIETKUX [222].

Boox (anri. Inspiration — wHCUpanus) B MOKOE B CPEIHEM MPOJI0JIKA-
ercsi 2 c. [lpu BmOXe AbpIXaTeabHBIE MBIl HATHETAIOT aTMOCQEPHBIN
BO3MIyX B JbIXaTeJIbHbIC MYTH, MPOU3BOJS PaOOTy MO MPEOJOJICHUIO KaK
COIPOTHBIICHUS B JBIXATCIIbHBIX MyTSIX, TAK U COIMPOTUBJICHUS CTPYKTYpP
rpyaHoi kieTkd. [Ipy BIOXe MPOUCXOAUT axmueHoe ygerudenue oovema
2PYOHOU NOJIOCMU U NACCUBHOE Y8enudenue 0bvema aeekux. YacTb SJHEPrun
COKpAIIICHHS] MBI MTPH BAOXE HAKAIIMBACTCS B YIPYTHUX SJIACTUYECKHX
CTPYKTYpax TPYTHOM KIETKH ¥ JIETKUX.

Boioox (anrn. Expiration — skcnupalins) B IOKOE B CPEIHEM MPOJI0JIKA-
ercs 3 ¢. B coCcTOsSIHMM MOKOS BBIJIOX OCYILIECTBISIETCS MACCUBHO (B TOM
YHCIIC 3a CUET PACTSAHYTHIX AJIACTUYECKUX CTPYKTYp). Ilpm Harpyskax Ha
OpraHm3M, KOTrjJa BO3pacTaeT MOTPeOHOCTh B KUCIOPOJE, HEOOX0oauMa J0-
TIOJIHATENIbHAsT paboTa ABIXaTEIbHBIX MBI, [Ipw BBIIOXE TPOHUCXOIUT
YMeHbUleHUe 00beMa 2pyOHOU NOAOCU U 00beMda J1e2KUX.

AHAaTOMHYECKH JIbIXaTeIbHBIC MBIIIIIBI JICAST Ha TPU TPYIIIbI: MBIIIIIbI
nuadparMbl, TPYJAHOUW KJICTKH M OPIOMIHOTO Tpecca. DyHKIIMOHAIBHO WX
pa3nemnsioT Ha OCHOBHBIC M BCTIOMOTATEIbHBIC, HHCIIUPATOPHBIE U JKCIIH-
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patopusie [109,380]. Ocnosubie uncnupamopuvie moiuiyst (00€CIICUNBAIOT
BJIOX B COCTOSIHUM IOKOs1) — Auadparma, Hapy>KHbIe MeKpeOepHbIe, BHYT-
peHHHE MEXXpsIIeBbie. [Ipu NbIXaHWMM B COCTOSSHUM TIOKOSI KYTOJ Jua-
dbparmMel cMeIlaeTcs BEPTUKAIBLHO MPUMEPHO Ha 2 ¢M, Npu (HOpPCHUpPOBaH-
HOM JIBIXaHHUH TIepEMEICHUS KymoJia nuadparMpl MOTYT JocTUTath 10 cwm.
Takum oOpazoMm, ABMKEHUS nradparMbl BHU3 U BBEPX YBEIMYHBAIOT HIIA
YMEHBINAIOT BEPTUKAIBHBIE pa3Mepbl TPYAHOW MOJOCTH, a MPHUIIOHUMA-
HUE WU OIyCKaHue peOep COOTBETCTBEHHO YBEIUYHBACT UM YMEHBIIACT
JAMaMETp IPYIHOM KICTKH B IepeAHe3aqHeM 1 00koBoM HampapieHusx [207].

Bcnomozcamenvhvle uncnupamophvie mviuiysl (JTIGCTHUYHBIC, TPYIUHHO-
KITFOYMYHO-COCIICBH/IHBIC, TPANCIUeBUIHAS, OOJbIIas U Mayas TpyIaHbIC
MBIIIIIEI) BKITFOYAIOTCS B 00€CIIeUeHUE BI0Xa MTPH 3HAYUTEIBLHBIX 3aIpocax
opraHu3Ma K norpeOJIeHnIo kucioposa [146].

Dxcnupamophvie Mbiuiybl: BHYTPEHHUE MEXpeOepHbIe, a TakKe BHYT-
pEHHUE W HapYXKHBIE KOCBIC, MPSMbBIE W TOTIEPEUHBIE MBIIIIBI KHUBOTA,
MBIIIIBI CTHOAIONTHE TMO3BOHOYHUK. [IpyU COKpaleHun OPIOITHBIX MBIIIII]
BO3pacTaeT JaBjcHUE B OPIOIIHON MOJIOCTH, 9TO MPUIIOJHUMAET Auadpar-
MY Y TIPUBOJMT K YMCHBIICHUIO 00bEMa rpynHoM mostoctu [109].

N3menenne o0beMa TpyAHOM KIETKH y MYKYHMH U JKCHIIUH MPOUCXO-
IUT TPEUMYIIECTBEHHO 3a CUET MepeMeleHuid auadparmbl (OpIOIIHOMH,
win auadparMaibHBIA TUT JbIXaHus ). Panee monaranm, 9To IS KCHIIMH
XapaKTepeH TaK Ha3bIBaeMbIl rpyaHON (peOSPHBIil) TUIT JbIXaHUS, IPH KO-
TOPOM 3HAYMTENbHBIN BKJIAJl B yBEIMYCHUE 00heMa TPYyJHOW KIETKH BHO-
CST COKpAIICHHS HAPYKHBIX MEeKpeOepHbIX Mbimiiy [207].

[Ipu crokoWHOM JABIXaHUW COKpAIICHHEM MBI O00eCIeYnBaeTCs
TOJBKO BAOX. BBITOX MPOUCXOIUT MACCUBHO 3a CYET HAKOIUJICHHOM BO
BpeMs BJOXa KHHETHYECKOW »HHEpruu (dmacThuecKkas TAra JIETKUX,
yIPYTOCTh TPYTHON KJIETKH ¥ OPTaHOB OPIOIIHOM MOJIOCTH).

OcCHOBHOH MbIIILIEH-UHCIUPATOpOM siBsieTcs nuadparma. [lo qaHHBIM
psiga aBTOpOB, oHa oOecneuuBaeT 2/3 unu naxe 100 % nppixaTenbHOTO
oobema [344]. OxHako SKCIIEPUMEHTAIBHO JOKA3aHO, YTO YEJIOBEK JIBIIIHUT
B OCHOBHOM 3a cueT a0JOMHUHAIBbHOTO KOMIIOHEHTa JIUIIb B
TOPU3OHTAILHOM  TOJIOKEHWH, B BEPTUKAJIBHOM  MOJIOKEHUU
a0JOMUHATBHBIA W TOpPAKaJbHBIA BKJIaABl B JbIXaTCIbHBI 00BEM
NpaKTHYECKU ypaBHHUBaroTCs [186].

W3BecTHO, 9TO (YHKIHS JBIXaTEIbHBIX HEHUPOHOB AuadparMabHOTO
aapa, a, CIeNOBaTeNbHO, W auadparMpl TMOJYMHEHA B OCHOBHOM
JbIXaTeIbHOMY LIeHTpY [247,251,345].

Mprmmp! auadparmMbl BBIIOJHSIOT, TJIaBHBIM 00pa3oM, JBIXaTeIbHYIO
GyHKIMIO W, B 3HAYUTEIBHO MEHBIIEH Mepe, YyYacTBYIOT B
MMO3HOTOHUYECKUX PEAKITUSX.
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Crnemyer OTMETUTBH, UYTO COKpAllleHHs IuadparMbl IJIOXO MOAIAIOTCS
IPOM3BOJLHOMY  yhopaBiieHuto [256,345]. Xapaktep nmedTeabHOCTH
MEXKpEOSpHBbIX MBI, KaKk W JguadparmMel, TOXE OIpeaeseTcs
UMITyJIbCallue U3 JIBIXaTEeIbHOTO IeHTpa. MexpeOepHble MBIIIIbI
BBITIOJTHSIFOT KPOME JbIXaTeIbHONW M TO3HOTOHMYECKYH0 (yHKIU0. OHHU
CHaOXXEeHBI OOJBIIMM KOJUYECTBOM MPONPHOILETITOPOB W, MO MHECHHIO
Cooper C. [347], oTHOCATCA K MBIIIIAM C HaWOOJBIICH IJIOTHOCTBIO
BEpeTEeH Ha eAMHUILy Macchl. CUHMTAIOT, YTO MEXPEOEpHBIE MBIIIILI B
ropaszio OoJiblliel CTEMEHH «IOJJAI0TCS MPOU3BOJIBHOMY YIIPaBJICHUIO,
yem nuadparma [84,257]. [ToaToMy 0COOCHHO 3HAYMTEIbHA UX POJIb IPU
OCYIIECTBJICHUU TOHKUX JbIXaTCJbHBIX JBW)XCHUH, COIPSIKEHHBIX C
dboHaimen, peyuslo.

K OCHOBHBIM JbIXaTE€IbHBIM MBIIIIAM OTHOCATCS MeEXpeOepHbIe
MBIIIIIBI, KOTOPBIC MOAPA3IACISIIOTCS Ha HapyXKHbIE W BHyTpeHHHe. Kak
U3BECTHO, MEXPEOEPHBIE MBIl B OTIMYME OT jauadparMbl OOraThl
MBIIIEYHBIMA BEPETCHAMH, YTO II03BOJIAECT pediekTopHOMY ammaparTy
MEXKpEOEpHbIX MBI  OBITh  CBOCOOPA3HBIM  BCIIOMOTATEJIbHBIM
MEXaHU3MOM PEryJSUUA JbIXaHUs. AJIEKBATHBIM Pa3ApakKUTENEM ITHX
pPELENTOPOB SIBIACTCS HW3MEHEHUE [IJIMHBI W CKOPOCTH COKpAIICHUS
9KCTpady3albHBIX BOJOKOH. Jlto0oe TpemarcTBue K JIOCTHXKCHHUIO
ONTHUMAIBHOTO  JBIXaTEIBbHOTO  00bEMa  BBI3BIBACT  TOBBINICHUE
UMITyJIbCAIlMd WX OKOHYAHWHM MBIIICYHBIX BEPETEH, YTO MPHUBOJIUT K
YCHJICHHIO COKpaIeHHs MeKpeOepHbIX Mbimll [ 78,352].

CymiecTByeT OOJBIIOE KOJIMYECTBO BCIOMOTATENIBHBIX MBI Y
YeJIOBEeKa, XOTs HaumboJiee 3HAYMTENIbHOW JIbIXaTeIbHOW aKTUBHOCTHIO
00JIaat0T JIUIIb JCCTHUYHBIC M IPYAUHO-KITFOUNIHO-COCIICBUIHbIC [222].

B cBsi3u ¢ Tem, 4TO AbIXaTeNbHbIE MBI — quadparma, MexxpedbepHbIe
¥ BCTIOMOTATEIbHBIC — PA3INYaroTCsS Mopdoorudecku, GyHKIMOHAIBHO H
perynsaropHo  aBroHOMHBI  [109],  BBIEnsAIOT  TOpaKalbHBIA |
a0IOMUHAJILHBIA KOMITIOHEHTHI CUCTeMBI JibixaHus [189]. ITpu cionTanHOM
JIbIXaHWM  [EHTPAJIbHBIM  MEXaHW3M  PETyJSIMd Ha  OCHOBAaHUHU
uHOpMaAIUd O MEXAaHUYECKOM COCTOSHHH JIbIXaTEeJIbHOTO ammapara u
OCOOEHHOCTSIX COMPOTHBIICHUS JBIXaHUIO OOECIEYMBACT ONTHUMAIBHOE
COOTHOIIECHUE TOPAKATHLHOTO M a0JOMHHAIIBHOTO BKJIAJIOB B JIbIXaTCIbHBIN
oobem [189].

Cuuraercsa, 4To B CHIy OCOOEHHOCTEH MOP(OJOTHH, WHHEPBALMHU U
GYyHKIMA ~ JIbIXaTeIbHBIX ~ MBIII]  CTEIEHh WX  IOJYMHEHHOCTH
IIPOHU3BOJILHOMY KOHTPOJIIO Pa3INvHA.

N3BecTHO TIPEAINOI0KEHHE, YTO TTOJTHOCTHIO TIPOU3BOJIBHBIMHE SIBJISIOTCS
TOJIBKO BCIIOMOTATE/IbHBIC JIBIXATCIbHBIC MBIIIIBI, YYacTBYIOIIHNE B
dbopCcUpOBaHHONW BEHTWIALIMHM JIETKUX W B JBIXaHUU C YBEJIMYCHHBIM
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conpoTuBlIieHHeM TOKy Bo3ayxa. Hampumep, Campbell E. [343] cuuTan,
YTO TMPOU3BOJIBHBIC JBIXATCIbHBIC IBW)KCHUS SIBIISIOTCS HMCKIFOYUTEIHHO
pe3yJabTaTOM COKpAICHUS BCIOMOTATEIBHBIX JBIXaTCIbHBIX  MBIIIIII,
KOTOPOE, SKOOBI, COMPSIKCHO C aKTUBHBIM TOPMOXXCHHEM OCHOBHOM
JbIXaTeIbHONM MyCKynaTypsl. OJHAKO OTMEYaeMO€ B MHOTOYHCJICHHBIX
UCCIICOBAHUAX MEXaHUYECKOE U AJIEKTPUUIECKOE «MOTUaHue» auadparMbl
Opd  [POU3BOJIBHOM  3ajepXKKe  JABIXaHHS  CBHUACTEILCTBYET O
MOTYMHEHHOCTH THX MBIIIIII IPOU3BOIBHOMY KOHTPOJTIO.

Munsiee B.M. u Caaksa C.A. [188], 3aHMMasICh SKCIIEPUMEHTAMU TI0
BOCIIPOM3BE/ICHUIO JIBIXaTCIbHBIX 00EMOB, OTMEYAIOT, YTO MPHU 33JaHHOM
JBIXaHWW, HE HapyIIAIoNIeM XapakTepa CTHUMYJIOB OT MEXaHO- W
XEMOPELECIITOPOB, POJb TOPAKAIBHOTO M a0JOMHUHAIBHOTO KOMIIOHECHTOB
CHCTEMbl JIbIXaHHS pPaBHO3HA4YHA. [IpH TMPOM3BOJIBHBIX H3MEHEHHIX
narTepHa  IbIXaHHUS, COIPOBOXKIAIOIIMXCS HM3MCHEHHEM  XapakrTepa
CTHMYJIOB OT MEXAHOPELENTOPOB, a TakkKe NpH  YBCIWYCHHH
WHTCHCHUBHOCTH CTHMYJOB OT XEMOPEIENTOPOB, BO3pPACTaeT pPOJb
TOPaKaJbHOIO  KOMIIOHEHTa. ITO  CBHJETEIBCTBYET O  OOJIBIICH
MOJIBEP)KEHHOCTH TOPAKAJIbHBIX JBMKCHUH MPOU3BOJLHOMY KOHTPOJIO H
MEHbIIICH IOJBEP)KCHHOCTH HMX AaBTOHOMHBIM MEXaHHU3MaM peryJIsSIuH
JIBIXaHUS B OTHX YCJIOBHUAX, YeM a0 0MHUHAIbHBIX.

BbIlen3aoKeHHOE  MOATBEPIKIACTCS M TE€M, 4YTO IIPOU3BOJIbHAS
TMIIEPBCHTHISAIMS ~ JIETKUX,  HE3aBUCHMO  OT  IIOJIOKEHHUS  Tela
(BepTHKAIBHOI'O WIH TOPH30HTAIBHOTO) u UHTEHCUBHOCTH
XEMOPELENTOPHOW CTUMYJISIMA  (IpU  HOPMOKAIHWM, T'HIICPKAITHUH,
TMIIOKAITHUM M THIIOKCHH), OCYIIECTBISCTCS, B OCHOBHOM, 3a CYET
TOPaKaJIbHOTO0 KOMIIOHEHTa MOTOPHOTO arnapara CUCTeMbI Jbixanus [187].

Takum 00pa3oM, BCE MBIIIIbI, YYaCTBYIOIIME B JBIXaTCJILHOM aKTe,
HOTYMHSIOTCS IPOM3BOJILHOMY YIIPABIEHUIO, HO C Pa3HBIM YCIIEXOM:
JydYllle BCErO0 — BCIIOMOTaTeabHBIE U MEXpeOepHbIe, HECKOIBKO XYKE —
nuadparma.

1.4 Pe3epBblI AbIXaTeJIbHON CUCTEMbI U IIyTH UX
MOBBIICHUS

OU3NOIOTUYECKUE PE3ECPBHI OPTaHU3Ma MPOSBIISIOTCS JIUIIb B DKCTpe-
MaJIbHBIX YCIOBHSX, K KOTOPBIM OTHOCSITCSI HAaNpsDKEHHBIE (DU3UYeCcKre Ha-
rpy3ku. B mporecce COBEpPUICHCTBOBAHUS OIPEICICHHOM CIIOPTUBHOU
TEeSATETFHOCTH (POPMHUPYETCS U COBEPIICHCTBYETCS crienuduaeckas QyHK-
[IMOHAIbHAS CHCTEMa, HalpaBJICHHAS Ha JIOCTHIKEHHE KOHEYHOTO PE3yJIb-
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TaTa jaesreiabHocTH [16]. Bee cucTembl cBsi3aHbI MEXKIY COOOM TaKMM 00-
pazoM, YTO OJIHA U3 CHUCTEM UTPAET IJIaBHYIO POJjb, a JPYTUe — TOTOJHSIOT
ee ocHOBHYIO ¢yHKIMIO. ClenoBaTeNbHO, MPU BO3IECUCTBUN (PU3NUECKHUX
HArpy30K Ha OJHy CUCTEMY €€ M3MEHEHHS BBI3BIBAIOT U3MEHEHHUS U B JIPY-
rux cucremax. [Ipu cormacoBaHHOW paOOTe OTAEIBHBIX CHUCTEM, KOTOPHIC
BKJTFOYAIOT CBOM PE3€pPBHI, MOKHO TOBOPHUTH O CHCTEME PE3epBOB (hyHK-
ITHOHUPYIOIINX CHCTEM, YPOBEHb KOTOPBIX MOTYUHSIETCS OIMpPEACIICHHBIM
3aKOHOMEPHOCTSAM aJanTaluoOHHBIX Tporieccos [10,12,137,154,155].

OyHKIMOHATIBHBIN pe3epB opraHa uin cuctemsl 1o Ilapuny B.B. [221]
u Meepcony @.3. [179] mMoxeT OBITh KOJUYECTBEHHO OXapaKTEPH30BaH
PA3HOCTBIO MEXAY MAaKCUMAJIbHO JOCTHKUMBIM YPOBHEM IPHU MBIIICYHOM
paboTe u ypoBHEM ITUX (YHKIUN B YCIOBUAX (PU3MOTOTHYECKOTO IOKOSI.
OpHako, PTO BeChbMa YCJIOBHBIC BEIMYHMHBI, TaK KaK 3aBUCAT OT
WHIUBHUIYATbHBIX OCOOCHHOCTEW 4YeJOBEKa, YCIOBHH pabOThl oOpraHa,
CHCTEMBI, OpraHu3Ma B 1iesiom [82].

AJlanTaloOHHBIE pe3epBbl MPEACTABISAIOT COOOM BO3MOKHOCTH KJIETOK,
TKaHe#, OpraHoB, CHUCTEM OPraHOB H  IIEJOCTHOTO  OpraHU3Ma
MPOTUBOCTOATH BO3JICHCTBHIO Pa3TUYHOTO BUJIA Harpy3oK,
aIanTUPOBATHCS K ITUM HArpy3kaM, MUHUMU3UPYS WX BO3JECHCTBHE Ha
opraHu3M ©  o0ecreyuBas  JIOJDKHBIA  ypoBeHb 3 ()EKTUBHOCTU
NEATEILHOCTH. AManTallMOHHBIC PE3epPBBl OpraHW3Ma SBJSIOTCH, IO
CYIIIECTBY, KpUTEepUEM (HU3UICCKOTO 3T0POBBI.

Cy1miecTByeT MHEHHE, YTO JIMMHUTHPYIOMIAs POJb BHEIIHETO JIbIXaHUS
IPY UHTCHCUBHOM MBIIIICYHOM JCSATEIBHOCTH COCTOUT B cienytoriem [90]:

— TOJILKO TIpHu 3HaunTeabHOM BenuuuHe JKEJI BO3MOXKHO AOCTAaTOYHO
riryookoe npixanve. Benwunna JKEJI orpannduBaeT apIxaTenbHBIN 00beM
u auddy3Hyr0 CrnoCOOHOCTh JIETKHX, TaK Kak TpeOyeT BOBICUYCHUS B
JBIXaHUE BCTIOMOTATEILHON MYCKYJIaTyPhI;

— BaXHOW TPUYMHOW CHIDKCHHS 3(P()EKTUBHOCTH BEHTHIIAIMHM YacTO
SBIIICTCS  yBENWYCHHE (QYHKIMOHAIBLHOTO WIH  (PU3HOJIOTHYECKOTO
MepTBoro npocrpancTtsa 10 5S00—700 mut;

— OTHOCHTEIIbHAS TUNIEPBEHTUIISIIMSA, COMPOBOKIAIOIIASCS BBIBEACHUEM
3HAYUTETBHBIX KOJWYECTB YTJIEKUCIOTH M HAPACTAHUEM THUIIOKATHUU TIPH
VHTEHCUBHOW MBIIICYHON AEATEIBbHOCTH, OTPAHUYMBACT A0 ONPEICICHHON
CTeNeHU pabOTOCTIOCOOHOCTh, TaK KaK YXYIIAeT YTUIU3AIUIO0 KUCIOPO1a
MBIIIIIIAMH.

[To muenuro JlaBunmenko J.H. [82], cienyer BbIAEHSATH CTPYKTYPHBIC
(Mopdonornueckue) u QyHKIIMOHATBHBIE pe3epBbl. CTPYKTYpHBIE pe3ep-
BB, OCOOCHHOCTH CTPOCHHS OTHEIBHBIX COCTaBIIIONINX 3JIEMEHTOB
opranusma (KJIETOK, TKaHEW, OPraHOB M CHCTEM OPTraHOB), KOTOPHIE, B
CBOIO OYepelb, OKAa3bIBAIOT CYIIECTBEHHOE BIIUSHUE B MPOSBICHUU
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(YyHKIMOHATBHBIX BO3MOKHOCTEN opraHuzMa. OyHKIMOHAIBHBIE PE3€pPBbI
NPEACTABISIIOT COOOM  BO3MOXKHOCTH H3MEHEHUs (YHKIIMOHAIBHOU
AKTUBHOCTH CTPYKTYPHBIX SJEMEHTOB OpraHW3Ma, HUX BO3MOXKHOCTHU
B3aMMOJICUCTBUSL MEXIy COOOM, UCIONb3yeMble OpPraHU3MOM s
NOCTHXKEHUS pe3yibTara JESATEIbHOCTA 4YEJIOBEKAa, JJs aJanTaluu K
(bU3UYECKUM, TMCUXO-3MOIIMOHATBHBIM Harpy3kaM H BO3JEHCTBUIO Ha
OpraHu3M Pa3IMYHbIX (PAKTOPOB BHEIIHEN CPEIbI.

Hasunenko JI.H. [82] BeiaBuraer mpenacraBieHue O KiacCH(PUKAIUN U
UEpapXuu CHUCTEMbl (PYHKIHOHAJIBHBIX PE3EPBOB, SIICIOHAX PE3EPBOB.
Tak, cornacHo aBTOpy, PyHKIIMOHAIBHBIE PE3EPBHI OpraHU3Ma MOTYT ObITh
MPEACTABIEHBl B BHJAE CIOKHOW CHCTEMBI PE3EPBOB, B KOTOPOWU
GyHIaAMEHTOM SBJISIIOTCS OMOXMMHYECKHE, a BEPUIMHON — IMCUXUYECKHE
PE3EPBBL. CrepxxHeM CUCTEMBI (G YHKIIMOHATBHBIX PE3EpBOB,
OObENMHSIOMIMM €€ B  €IMHOE IIeJIoe 3a CYeT MEXaHHU3MOB
HEUPOTYMOPAJIbHOW PETYJISIUU, SIBISIOTCA (PU3UOJIOTUYECKUE PE3EPBHI.
CucteMoo0pa3ytomum (HakKTOpOM BBICTYNAET pe3yJIbTaT JESATEIbHOCTU
uiayM  pe3yapTar  ajgantaiuu.  OTCyTCTBUE — pe3yjbTara, Kak W
CUCTEMAaTUYECKU  HEIOCTATOYHBIM  pE3yJbTaT, MOTYT HE  TOJIbKO
CTUMYJIUPOBATh (DOPMUPOBAHUE CHUCTEMBI PE3EPBOB, HO M pa3pyliaTh €e,
npekpamaTh ee QyHKIIMOHUPOBAHUE B 3aBUCUMOCTH OT BOJIM, YCTAHOBOK,
CHUCTEMBI IEHHOCTEN U APYTOE.

Uto KacaeTcsa ApIXaTEIbHOW CUCTEMBI, TO U3MEHEHHUS, MPOUCXOASAIINE B
HEel B 1mpouecce (U3MYECKON TPEHUPOBKH, CBHUIETEIBCTBYIOT O
MOBBIIICHUH YPOBHS ()YHKIIMOHATBHBIX BO3MOXKHOCTEH MPAKTUUYECKH BCEX
MOKa3aTesIed JIbIXaTeIbHONM CHCTEMbI, CBUIACTEIBCTBYIOMNX 00 aKTUBHOM
MOOWJIM3AIIMK €€ PE3EPBOB Y JIMI[ PA3IMYHOTO BO3pacTa, MoJia, YPOBHSA
¢usnueckoii moarorosineHnoctu [44,45,85,108,149,193], a Ttaxke mnpu
pa3jMYHBIX TMATOJOTUAX JAbIxaTelbHOM cuctembl [79,209]. A Takue
nokazarenu, kak JKEJI, MBJI, ycTOMYMBOCTH K THIIOKCMM XOPOILIO
OTPaXarT CTENEHb TPEHUPOBAHHOCTHM YEJIOBEKA M €€ HW3MEHEHHUS B
JTUHAMUKE.

Hyounein B.B. ¢ coaBr. [90] BbIZENSIOT Takue pe3epBbI CHCTEMBI
IbIXaHUsI, KaK PE3EPBbI KUCIOPOJa B OPTaHU3ME, PE3EPBbI EMKOCTH JIETKUX
M JIbIXaTEJbHBIX MBIIIL, PE3EePBbl PETyISLUM allapara BHEIIHErO
JIBIXAHUSL.

[Ipu paccMOTpeHHM MEXaHM3Ma MPOU3BOJIBLHOTO YMNPAaBICHUS IbIXaHHU-
€M, pe3epBbl JAbIXaTEIbHOW cucTembl, 1o MHeHuto Kyukumna C.H.
[154,155,156], cnemyeT nenuTh Ha TPU KaTErOPUU: MOIIHOCTH, MOOMIM3a-
IIMOHHOW CIMIOCOOHOCTH U SKOHOMUYHOCTH.

Pe3epBbI MOIITHOCTH XapaKTEpHU3yIOT YPOBEHH MOP(POPYHKITMOHATHHOTO
COCTOsIHMSL armmaparta BHemHero npixanus: JKEJI, mHeBMoTaxomerpus
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(BIOX-BBIJIOX), cHJia abixaTenabHbIX Mbliil, MBJI u MO/l npu Makcumaib-
HOM  motpebnenun  kuciopoaa  (MIIK).  JlamHble  mokasaTenu
XapakTepu3yloT  (QYHKIMOHAIBHYIO  JI€ECIIOCOOHOCTh  JIbIXaTEJIbHOU
CUCTEMBI U €€ PETYJISITOPHBIE MEXAHU3MBI.

Pe3epBbl MOOMIIM3AIMOHHONW CIOCOOHOCTU OMNPEIECSIOT BO3MOKHOCTHU
OpraHu3Ma YTWIU3UPOBATh JOCTUTHYTHIC PE3EPBbI MOIIHOCTU BEHTUIIS-
TOPHOTIO arrapara.

Pe3epBbl ahPekTuBHOCTU OTpakaroT KOADPUIUEHT MOJE3HOTO JEHUCT-
Bus (KIIJ]) BeHTHMAATOPHON (DYHKIIMN U SHEPIETUYECKYI0 CTOMMOCTb BEH-
TUJISALIAN:

— MpOUEHT noroueHus O, U3 BbIIBIXaEMOT0 BO3/1yXa,

— BEHTWISUMOHHBIA 3KBHUBaJEHT (BD) — konuuecTtBo BO3myxa (B i),

BEHTWJIMPYEMOTO Yepe3 JIeTKUE, 13 KOToporo opraam3M norsoriaeT 100 v O,

B9 = MO, mal mun (1)

O,, mnl munx10"

— ko3 durrent ucnonbzoBanus O, (KMO,) — konmyecTBO KHUCIOpOaa
(B MJ1), KOTOPOE MOTJIOMIAETCS U3 | T BEHTUIMPYEMOTrO BO3AyXa:
O,, ! mun x100 | (2)

MO, mnl mun
— KHUCIOpOJHBIH 3(dekT npixatenpHoro mukiaa (K9, B mu O,),
JIOCTABJISIEMBII OPraHU3MY 3a OJIUH JbIXaTEIbHBIN [IUKII:
Oy, mnl mun 3)

KHO, =

oy

9, yurn | mun

OKOHOMHMYHOCTh (WM 3(PQPEKTUBHOCTh) bIXATENbHBIX (YHKIHI
OTpaXaeT SHEPreTUYECKYI0 CTOMMOCTh COCTOSIHUSI BEHTUJISIIUU U B
koHeuHOM utore — KIIJ[ npIxaHus, Xapakrepusyromeecs CIeAyHIUMH
nokaszaresisiMu — KodpduimenToM ucrnonbzoBanus kuciopoaa (KuO,) npu
MIIK, npouentom noriomieaus O, Bo3ayxa u K3, [296,325].

PerynspHas TpeHuUpOBKa OpraHu3Ma BbI3BIBACT aJaNTallMOHHbBIE
U3MEHEHUSI (PYHKIIMOHAIBHBIX BO3MOXXHOCTEH MBIXaTEIHHOM CHUCTEMBI.
[Ipu »TOM moOKa3zaTenu pe3epBOB MoOOWIM3AUMU U APEHEKTUBHOCTH-
YKOHOMHUYHOCTH SIBIISIIOTCS OTPAKCHHEM COBEPIIEHCTBA PETrYJISTOPHBIX
MEXaHU3MOB.

Paspaborannbiii Kyukuueim C.H. [156] meromuueckuii moaxox K
knaccupukanuu  QPyHKIIMOHANBHBIX PE3EPBOB  JABIXAaHUS  yUYUTHIBACT
MOCNEAOBATENIbHOCTh M CTENEHb WX 3HAYUMOCTH B  TOBBIIICHUU
paboTOCIOCOOHOCTH CHOPTCMEHOB Ha Pa3IMYHBIX JTamax ajarTalyu.
Ha mepBbIXx »3Tamax TPEeHUPOBKH JOMUHUPYIOIIEE 3HAUYCHUE HMEET
MOBBIIIIEHUE PE3EPBOB MOIIHOCTH JBIXaTEIILHON CHCTEMBI, 3aTeM, MpHU
BBICOKOM  YpPOBHE  a’3pO0OHON  MPOU3BOJUTEIHLHOCTH  OpPraHU3Ma,
BKJIFOYAIOTCA pPEe3€pBbl MOOUIIM3ALMOHHOW CIOCOOHOCTH, M TOJBKO MpHU
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JOCTATOYHOM YPOBHE TPEHUPOBAHHOCTH CIIEAYET JOOUBATHCS MOBBILICHUS
pe3epBOB 3PPEKTUBHOCTH U IKOHOMUYHOCTH.

BbIsBUB  OCOOCHHOCTH PEryJsTOPHBIX MEXaHU3MOB U  ajanTaluu
CHCTEMBbI JIBIXaHHUS K MbIIIeuHO padote, Jlanpko FHO.W. [84] BbIBHHYI
MOJIOKEHUE O JIByX OCHOBHBIX B3aMMOCBSI3aHHBIX  PETYJIATOPHBIX
MEXaHM3MaX: KOPTUKAJIbHOTO U  CYOKOPTHUKAJIbHOTO  YIIPaBJICHUS
napixanueM. Ha ocHoBaHuMM 3THX 1BYX MexaHu3moB Jlanbko HO.U. [84] BbI-
TGN THTIBI aJIANITAIMK IbIXaHUs K PU3HYecKoi Harpy3ke (Tadimia 1).

Tabmuna 1 — Tunsl agantauuy JAbIXaHWS 4YeloBeKa K (PU3MYECKOM Harpyske
(o auwko FO.1., 1971)

[TapameTpsbl Tumn aganranuu
OMoMexaHU4YECKUIl TOMEOCTATUYECKUI
OTIPEICIIAIONTUE dbopma u xapaxrep MOITHOCTh U CyMMa
(bakTophI JIBUKCHUS MBIIIIEYHON pabOTHI
KOHEUHBIN PE3yJIbTaT JTUHAMUYECKUN cTe- | OOecredyeHue Uil Boc-
PEOTHI AbIXaHHUS U | CTAHOBJICHHE TOMEOCTa-
JIBHODKCHUS 3uca
OCHOBHBIE MEXAHU3MBI KOPTUKAIbHOE CyOKOpTHUKAaJIbHAS
afganTaluu yIpaBJICHHUE peryJsus
Benyas apdepeHrta- | IpornprUopelenTUBHAS MHTEPOLICTITUBHAS
st (oOpaTHasi CBSI3b)
npuMepbl GU3NYECKOW | TJIaBaHUeE, TsKeas Oer Ha cpeHUE U
Harpy3Kku aTJeTUKa, TMMHACTH- JUTMHHBIE JUCTAHIIUU
Ka, JIbDKU

Pazrpanndyenue  MEXaHU3MOB  KOPTUKAJIBHOTO  YOpPaBJICHUA U
CyOKOPTUKAIBHOM PEryJIauu JbIXaHUus, a TaK)Ke ABYX THUIIOB aJanTalldd
IbIXaHUs B YCIOBHUSX MBIIMIEYHOM JESITEIbHOCTH, IIPU BCEH HX
3HAYUTEILHON B3aMMOCBS3aHHOCTH, B3aMMOOOYCIIOBIICHHOCTH, YTOYHSET
dbu3noNornyeckue  MPEACTaBICHHWS O  pealu3aliid  OpraHu3MOM
MIPUCIIOCOOUTENbHBIX MEXaHU3MOB JIBIXaHUSI TPU PA3TUYHBIX BHUJAX
MBIIIIEYHON PabOThl U SIBJIAETCS HayYHOM OCHOBOM Ui OOy4eHUs HeTeit
Pa3IMYHBIM (PUBUYECKUM YIPAKHEHUSIM, B TOM YUCJIE AbIXaTCIbHBIM.

Taxkum oOpa3oM, 1iejieHaNpaBIeHHas U TOCJe0BaTeIbHAsl TPEHUPOBKA
JBIXaTeJIbHOM CHUCTEMBI, €€ PE3EPBHBIX BO3MOXXHOCTEH MPUBOAUT K
ONTUMH3AIMK PAOOTHl BCEH CHCTEMBI KHCIOPOJHOTO OOECTICUCHUS
opranu3ma, noseieHuro ee KII/I.

Mynmermmaa  B.UII.  [331] ormedaeT, 4dro JUIS  OCYINECTBICHHUS
KOPPEKIIMOHHO-03JJ0POBUTEIIbHON ~ pabOThl € JIETbMU  MJIQIIIETO
IIKOJLHOTO  BO3pacTa, HAWOOJBIIYIO 3HAYUMOCTb HMEET IPOoIece
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oOyueHUsI JbIXaTEJbHBIM  yOpaXHEHUsSM, (HOPMUPOBAHUE HABBIKOB
pallMOHAJIBHOTO JbIXaHWsS B MOKO€ W MPU MBIIMICYHON JAEATEIbHOCTH,
pa3BUTHE CIOCOOHOCTH COYETATh JbIXaHUE C JPYTUMH IMPOU3BOIBHBIMU
NEUCTBUSAMM, a TakKe pa3BUTHE U TOBBIINICHHE (PYHKIIMOHAIBHOTO
MOTEHIIMAJIa JIbIXaTeIbHOW cucTeMbl. B CBsi3u ¢ 3TUM, Kiaccu(puKaius
PE3EPBOB ABIXAaTEIBHOW CUCTEMBI, II0 MHEHUIO aBTOPa, JOJKHA BKIOYATh
JBa OJIOKA: pEe3€PBbI PETYJIAIMU U PE3EPBBI MOIIIHOCTH.

[Ton pezepBamu peryJisiiuu JbIXaHUSI IOHUMAETCS CIIOCOOHOCTD JIETeH K
MPOM3BOJBHOMY  YIIPABJICHUIO TMapaMeTpaMM JIbBIXaHHUsS, YTO MOXKET
OIICHUBATHCSA 110 YPOBHIO OBJIAJICHUIO JIETbMH HOBBIMU JbIXaTEIbHBIMHU
JBUKCHUSIMM, B TOM 4YHUCJE  YHNPAKHEHUSIMH  CTAaTHYECKOTO U
JTMHAMHUYECKOTO XapakTepa. B pe3epBbl MOIIHOCTA BXOJHUT YPOBEHb
MOP(GOPYHKIIMOHATIBHBIX XapaKTEPUCTUK ammapaTa BHEIIHErO JbIXaHUs,
YTO MPEJCTABICHO LENbIM PSAJOM IOKa3aTenel (dKCKypcuen rpyaHou
KJIETKH, YacToTOM U TiyOuHOM JbixaHus, nokazarensmu JKEJI,
nHeBMoTaxomerpueid, MBJI), a Takke CIOCOOHOCTBIO TIEPEHOCUTH
HEIO0CTAaTOK KHUCJIOPO/1a, 4TO XapaKTEPU3YET COCTOSIHUE
KapIMOPECIIUPATOPHON CUCTEMBI B IIEJIOM M CITOCOOHOCTH K ITPOU3BOJIBHOM
pETyIsLMU JbIXaHUS.

N3BecTHO, 4TO Ha ABIXaTEIbHYK) CHUCTEMY MOXHO BJMSATH B JBYX
HAMpaBJICHUSAX: BO-TIEPBBIX, MPU MOMOIIM CHEHHATBHOW CHCTEMBI
JbIXaTEbHBIX YINPAKHEHUN MOBBINIATH (PYHKIIMOHAIBHBIE BO3MOXHOCTH
JBIXaTeJIBLHOTO alapara, €ro MPOU3BOJUTEIBHOCTh (TO €CTh YIYYIUTh
BCHTWIATOPHYIO (YHKIIUIO JETKHUX). BO-BTOpBIX, MyTeM NpHUMEHCHHS
CIICIIMAJIbHBIX MPOU3BOJIBHBIX (BOJIEBBIX) M3MEHEHUN PEXKUMOB JIbIXaHUS
P MBIIICYHON JICITCIHPHOCTH, HAMPABJICHHBIX KAaK Ha MOOWIM3AIUIO
pPE3epBOB MOIIHOCTH, TaK W Ha yJydIlIeHHE HcIoas3oBanus O, Bo3ayxa u
KpoBH (yTHJIM3ALMS KKCIIOPOa), TOBBIIICHHUE YCTOWYUBOCTH OpraHu3Ma K
HEOIaronpusTHBIM U3MEHEHUSIM BO BHyTpeHHel cpefe (k Hegoctarky O, u
n30bITKy CO,, ciBury pH u npyroe).

ITocpencTBOM NBIXATENbHBIX YIPAXKHEHUSAX, MPEKIE BCETO, MOBBIIIAIOT
pe3epBbl MOIIHOCTH JIBIXaTE€JIbHOM CHUCTEMbI, TaK KaK YBEJIMYUBACTCS
JKEJI, pa3BuBaeTcss cwiaa W BBIHOCIMBOCTH JIBIXAaTE€IbHBIX  MBIIIII,
cnocooHocTs k MBJI. Kak mokaspiBator HaOmogenus Kysnemosout T.JI.
[149], B pe3ynprare chOenMaabHBIX 3aHATHH OTH IOKa3aTeld, II0
CPaBHEHMIO C UCXOJHBIMU JIaHHBIMH, Bo3pacTatoT Ha 2540 %.

N3BECTHO, UTO BO3MOMXKHOCTH IMPOM3BOJBHOTO YIPABICHUS JIBIXaHUEM
BeChMa Pa3HOOOpa3Hbl — ATO CO3/JaHUE MHOTOYHMCIECHHBIX JIBIXaTEIbHbBIX
CTEPEOTUIIOB, PA3BUTHE OCHOBHBIX W BCIIOMOTATEIbHBIX JbIXATEIbHBIX
MBIIIIII, MMOCTaHOBKA MPaBUIILHOTO JIbIXaHUS, TTOBBIIIICHUE
paboOTOCIIOCOOHOCTH M pe3epBa JIbIXaTEIbHONW CHUCTEMBI, YyIpaBJICHUE
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BEreTaTUBHBIMUA (DYHKIMAMH, KOTOpbIE€ CBsI3aHBI C Ta3000MEHOM B
opranusme. K mnpuemMam mNpOU3BOJBHOIO HU3MEHEHUS JAbIXaTEIbHBIX
PEKUMOB TIPU MBIIICYHOU AESITEIIBHOCTH OTHOCHT:

1) cnennanbHble YIPA)KHEHUSI, TIOBBIIIAIONINE PE3EPBHBIC MOITHOCTH U
MOOWJIM3AIMOHHBIE CIIOCOOHOCTH JBIXaTeIbHON CHCTEMBI (pa3uvHbIC
CIIOCOOBI MPOM3BOJIBHON THIIEPBEHTHIISIINN );

2) cnocoObl IPOU3BOJIBHOTO CHUXEHHUS OOLIEro YpPOBHS BEHTHJISLUHU,
MOBBINIAIOIINE YCTOWYMBOCTh OpraHW3Ma K THIOKCHH W  PE3epPBBI
3 pekTUBHOCTH  (PKOHOMHYHOCTH)  JbIXaHus  (yOpaXHEHUS B
IPOU3BOJILHOM TUITOBEHTUWISALINHN );

3) ynpakHEHHsI Ha COTJIaCOBaHUE 3JIEMEHTOB JIBUTATEIbHOTO HaBBIKA C
AbIxaTebHbIMU  nBIoKeHusMu [193], mnoBeimaromme 3¢G(HEKTUBHOCTD
JBUTATEBHBIX JCHUCTBUU HAa OCHOBAHWHM B3aWMHOTO BIUSHHUS JIBIXaHHS U
nsrxeHus [293];

4) criennaibHBIE YIPAKHECHHS, MPUMEHIEMbIC B Pa3TMYHBIC MOMEHTHI
MBIIIIEYHOU AESITECILHOCTH.

Kysuenosa T.J1. [149] Beigenser cieAyromiie OCHOBHBIC HAIPaBICHHUS
TPEHUPOBKHU JIBIXAHHUS:

1) ynpaBieHre BO3IYIIHBIM MTOTOKOM — JIBIXaHHE Yepe3 HOC WM POT C
pa3NUYHBIMM BapHaHTaMU M HCIOJb30BaHUEM PE30HATOPOB (JIOOHBIC
Ma3yxu, BEPXHEUCTIOCTHAS Ma3yXa, TPYIHON pe30HATOP);

2) TpOW3BOJIbHBIC WM3MEHEHHUsI JICTOYHOW BEHTWJISAIUA — TIyOWHBI,
JaCTOTHI U «PUCYHKA» JIbIXaHUS,

3) mNpoM3BOJBHOC TECPEKIIOYCHUE THIA JBIXaTCIbHBIX JBHKCHUMN
(BepXHErpyaHOE, HIKHErpyaHoe, OpromHoe (muadparmaibHoe)) ¢
TPEHUPOBKON yUaCTBYIOIINX B HUX MBIIIIII;

4) MOOMIM3alMsI U BOCCTAHOBIICHUE (DYHKITUN OpPTraHU3Ma,;

5) oOydeHWe JOBIXaTCIbHBIM  IPOTpaMMaM, COOTBETCTBYIOIIUM
CTPYKTYpE U XapaKTepy MPEACTOSIINX ABUTATSIPHBIX KOMOWHAIIHIA;

6) IpIXaHWE€ TPUH  PA3TUYHBIX  T1103aX, AHATOMHYECKH  HE
COOTBETCTBYIOIIUX BJOXY WM BBIJOXY (IBIXaHUE dYepe3 ammapatbl), Mpu
HCKYCCTBEHHOM YBEJIUYCHUH BPEIHOTO MIPOCTPAHCTBA, npu
CONPOTHUBJIEHUH (BBIJIOX B BOZY);

7) mepecTpoiika  AbIXaTEIbHBIX  CTEPEOTHUIIOB B  CBSI3M  C
COBEPIICHCTBOBAHUEM  YCIOBUW  JBWXKCHUS  WIM  H3MEHEHUEM
JBUTATEIIFHOM MPOTPaMMBI;

8) BoJICBOC CHIDKCHHE WIIH YCUJICHUE JISTOYHOW BEHTHIISIITUY;

9) mnpou3BOJIbHAS 3aJepKKa JBIXaTCIbHBIX JBIDKCHHA Ha BJIOXE,
BBIJIOXE, TIOCIIC TUIIEPBEHTHIISAIINH.

J71s1 TOBBINIEHUSI BEHTHUIISIIIMOHHBIX BO3MOXKHOCTEH JIETKUX M PE3EPBOB
MOOWIHM3AIMA  PEKOMEHAYETCS TMPUMEHATh MPUEMBI MPOU3BOJBHOTO
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YBEJIMYEHUS] BEHTWISALMU JIETKUX BO BPEMS U IIPU OKOHYAHUM MBIIIEYHOM
NEeATEIbHOCTH PA3IMYHON MHTEHCUBHOCTH. [lepuoauyeckoe BHITIOJIHEHHE
cepuil TpeneabHON TUMEPBEHTWISIINN, TMPEUMYIIECTBEHHO 3a CYeT
YBEJIMUCHHS YacTOTHl JbIXaHHUs (0€3 M3MEHEHUs €ro TIyOuMHBI Ha (oHE
THIICPKAITHUA WJIM THIIOKCHH), Kak ykaseiBal ®apdenr B.C. [293],
IPUBOAUT K HEMPOU3BOJLHOMY YBEJIMYCHHIO YacTOTHl JBWIKEHUU U
MOBBIIIEHUIO CKOPOCTH. Takas TpEeHUPOBKA CTUMYJIUPYET BEHTHIATOPHYIO
(GYHKIUIO JIETKUX U MOJAEIUPYET, J0 OMPEJCICHHON CTENEeHH, CTapThl U
(GbUHUIIMPOBAHUE, CIIOCOOCTBYET MPEOJIOJICHUI0 «MEPTBOM TOYKW». Bo
BpeMsl YTPEHHEH TUMHACTHKH, XObObI, Pa3MUHKH, 3aHATUN (PU3KYIBTYPOM
JUTSl TPEHUPOBKHU BBIHOCIIMBOCTH JIBIXATEJIbHBIX MBIIII U MOBbIIeHNUs MBJI
MOXHO TIPUMEHSTh JbIXaHUE C COMNPOTUBICHHUEM (JbIXaHUE uepes
3aryOHUK, 4epe3 CKaTble 3yObl), C CHIION BTSTMBAs U C CHJION BBITAIKUBAs
BO3/YX.

[Ipu MbIIIEUHON ACATENHHOCTH JIa)K€ B OOBIYHBIX YCIOBHSAX JIBIXaHUS
BO3HUKAET JBHUTrareibHas rumnokcemus [66]. I[IpousBoibHOE CHUXEHHE
YPOBHSI BEHTWJISIIMUA BBI3BIBAET B OpPraHU3ME HEKOTOPOE KHCIOPOIHOE
rojoflanve TkaHed (Tumnokcuio). BonmeBoe ymeHbIlleHHE BEHTWIALMH BO
BpEMs MBIIICUHON ACSITEIHHOCTH YCHJIMBAET TUIEPKAITHUIO U THIIOKCHIO,
3ajiepkuBaeT BbiBeAeHHEe u3 opranusma CO,, cHmwkaer PH kposwy,
MOBBIIIAET YCTOWYUBOCTH K aHa’poOHOMY pexumy. BoseBoe CHIKeHUE
BCHTWISALIMKA TIPU BBITTOTHEHUU (U3UYECKUX yMpaKHEHWH (x0apbe, Oere,
rpebiie, Xoap0€ Ha JIbDKAX) SIBJSIETCS TPYAHOM MpOIEAYpOH, KOTOpPOE He-
00XOAMMO OBICTPO CHSTH MPH MOMOIIY TUIIEPBEHTUIALMH [45].

Kysneropa T.JI. [149] pekomeHayeT Ha4yMHATHL TPEHUPOBKY CO
CHI)KCHUSI BEHTWJSIIUM TIPU  BBIMOJHEHUW OTIETBHBIX (DU3NYECKUX
YOPOKHEHUN, BO BpeMsi OOBIYHOW XOJbOBI, Pa3MUHKH, OCYIIECTBIISS
HOCOBOE JbIxaHue. M3BECTHO, 4TO MPU TAKOM JbIXaHuU ypoBeHb MBJI B
JBa 1 OoJiee pa3a HUXKE, 4eM MpH AbixaHuu yepes pot [193]. IIpu HocoBOM
JIbIXaHWH BO BpeMs (PHU3WYECKWX HArpy30K CHIDKAeTCs YpPOBEHb
BCHTWISALIUA W JIOTIOJTHUTEIBHO TPEHUPYIOTCS JIbIXaTCIbHBIC MBIIIIIIHL.
Tak gpimath cienyeT 10 TeX Mop, MOKa eCTh BO3MOXKHOCTh TEPIETh, TTOCIIE
Yero cieAyeT MepexoAuTh Ha OOBIYHOE JbIXaHue, He MpeKpamias padoThl.
MO>XHO IPUMEHSITh TaKHU€ YIPAKHEHUS, KOTOPbIE HEOOXOAMMO BBITIOIHSATD
CepUsIMU, TPEHHPYS YCTOMUHUBOCTh M BBIHOCIHUBOCTH JBIXAaTE€IHLHOTO
IIEHTpA.

Wwmeromuecss dKcrepuMeHTalbHble JaHHbie [149] cBUIETENBCTBYIOT,
qTO perIaMeHTHPOBAHHOE IbIXaHHUE MOBBINIACT a’poOHYIO
npousBoguTenbHocTh  Ha  10-15  %. OcobenHo  3(¢eKTUBHBI
JO3WPOBAHHBIC 3aEPKKUA JIBIXaHUS B TOKOE ¥ TIPU BBHITIOJHCHHUH
bU3MYEeCKUX yNpaKHeHWW Ha BAoXe. J[Is KOHTpossl 3a MOBBIIIIEHUEM
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YCTOI\/JI‘II/IBOCTI/I K THUIIOKCHMH W THUIICPKAIIHUKU TIPHUMCHAIOTCSA Hp06BI C

3aJIEP>KKOM JBIXaHMUS.

Tabnuna 2 — JlpIxarenabHble yIpaxXxHEHUs, TPUMEHIEMbIE B pa3Hble (Da3bl MBIIICYHOM

JACATCIIBHOCTH

da3el MBITIIEYHOUN TEATENB-

JlpIxarenbHble YIpaKHEHUS

- ctapToBoii amatuu (1)
- CTApTOBO# TuXopaaku (2)

HOCTH Y PEKUMBI
npeacTapToBeie  cocTosiHUA | (1) — MOOMIM3YIOIIee IbIXaHUE, HAIPaBIICH-
Opra’usma: Hbl€ Ha TIOBBILIEHUWE BO30YAMMOCTH [IbIXa-

TEJIBHOTO IIEHTpa
(2) — ycnokauBaronee AbIXaHUE B COYCTAHUM
C TPOU3BOJBHBIM pacciabIeHUEM MBIIIII]
(nepexirovyeHue, MICUXOPETYIUPYIOIIee
BJIMSIHUE HA JIbIXaHUE)

pa3muHKa (oOias M creuu-
anbHas)

MOOWIM3YIOIIKME JbIXaHue, (opMUpOBaHUE
JBUTATEIbHOW JOMHMHAHTBI; HCHOJIb30BAHHE
BBIPA0OOTAaHHBIX YCIOBHOPE(DIEKTOPHBIX [IbI-
XaTeJNbHBIX CTEPEOTUIIOB

BpalaThIBaHUE

OIITUMAJIBHOC COYCTAHHUC ObIXaHHUA C JBHKC-
HUAMH, COBCPIHICHCTBOBAHHUC JbIXAaTCJIbHBIX
CTCPCOTHUIIOB U PCIKUMOB

«MCEPTBaAA TOYKaA» U «BTOPOC
JABIXaHHEC»

CHAITUE BPEMEHHOI'O TOPMOXKEHHMS M JIUCKO-
OpAWHALMU MEKIy JBUIATEIbHBIMU U BETe-
TATUBHBIMU (PYHKIUSIMU C TIOMOILBIO TUIIEP-
BEHTWISILUU C aKIIEHTOM Ha BBIIOXE, MOMbI-
XUBaHUsl (MPEpPBIBUCTOTO  BBIAOXA YEpe3
IUIOTHO CXKaTble TYOBbl), MEPEKIIOYEHHUE C
OpIOIIHOTO Ha TPYJAHOW TUN JIbIXaHWS U Ha-
o0opoT

YCTOMYHUBOE COCTOSHUE

ONTHUMAaIbLHBIN PEKHUM AbIXaHHA B COUCTAHUU
C ABMKCHUSIMU

YTOMJICHUE

MEPEKIIOYCHUE C OJTHOTO THUMA U PEKUMA JbI-
XaHWs Ha JIPYrou; TUIEPBEHTWISIIUS C TO-
CICAYIOIIMM pacciaabicHueM MBI, Ha-
MpABJICHHAs Ha JIMKBUIAIUIO KHCJIOPOIHOU
3aJ0JDKEHHOCTH

BOCCTAaHOBJICHUC

yCIIOKAaMBalollee JAbIXaHWE; IPOU3BOJIBHOE
pacciabieHue MBI, ayTOreHHass TPeHU-
pOBKa

HeoOxonumo  Takxke  HAy4YuTh  ydalllUXCsl TMPHU  BBINOJHEHUU
UUKJIMYECKUX YIPAKHEHUN OCYLIECTBIATh KOHTPOJIb 332 BEHTWISLHACH
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yTeM U3MEHEHUS JbIXaTeIbHbIX U IBUTATEIbHBIX ITUKIOB (IEPEXOIUThH HA
Oonee yactoe UM OoJee peaKoe NbIXaHHWe MpH IUIaBaHUH, Xo1ab0e, Oere,
rpebiie), cobroaas onpeaeIeHHY0 KPaTHOCTb.

B panbHeiiieM HEOOXOIUMO HAayYUTHCS MCIOJIB30BAaTh JbIXaTEIbHbIE
yIPaKHEHUS HA POHE PA3IMYHBIX (PU3HUOTIOTUICCKUX COCTOSIHUH (Ta0ymia 2).

B mnocnenHee BpeMs B MacCOBOM O3J0pPOBUTEIBHON U JeueOHOMH
bU3UIEeCKON KyIbType, CHOPTUBHON NEATEILHOCTH IIUPOKO BHEAPSIFOTCS
pa3IUYHBICE CHCTEMBI JIBIXaTCIbHBIX YIPAKHEHHWH, OCHOBAHHBIC Ha
POU3BOJILHOM YMPABICHUM JIETOYHOW BEHTWISAIMEH, YTO SIBISETCS
3¢ (PEeKTUBHBIM CPEICTBOM COBEPIICHCTBOBAHUSA MEXaHU3MOB aJlallTalluu K
MBIIIEYHBIM HArpy3kam, yMOpaBJICHHUS MMapaMeTpaMud BHYTPEHHEH cpeibl
opraHu3Ma, NOBBIIMIECHUS 3(HPEKTUBHOCTH KHUCIOPOIHOTO OOeCTIeUeHUs,
SKOHOMHUYHOCTH BHEIIHETO JBbIXaHWS M CHCTEMBI KpPOBOOOpAICHUS,
KoHTpoJia 3a cocrtosgHueMm [[HC, oOmiero o0310poBiieHHsS OpraHu3Ma u
IIPEOI0JICHUS TIEJIOTO Psijia MATOIOTUYECKUX COCTOSTHUIA.

1.5 OcHoBHBIE MOAXOABI K KJIACCH(PUKALINHT
AbIXaTeJbHbIX YIIPAKHEHU

CymiecTByeT MeNbIii  psAJ  KOMIUIGKCHBIX CHCTEM  JIBIXaTEIIbHBIX
YOPOKHEHUH, KOTOpPBhIE TPUMEHSIOTCS B (PU3MUECKOM BOCIHUTAHHH,
jaedeOHON (UBMYECKON KyNbType, CIIOPTUBHOM TpakThke. B MXx ocHOBe
JeXaT OMpEACIICHHBIC MbIXaTeIbHBIC YIPAKHEHUS WIH XapaKTEePHBIM
naTTepH JAbIXaHUS C YYeTOM MHOTHX (AaKTOPOB: TIPECIeTyEeMBbIX
NeJaroru4ecKrux 3a/ad, WHIWBUAYAIbHBIX W BO3PACTHBIX OCOOCHHOCTEH,
YPOBHS  COCTOSIHUSL  3JI0POBbS M (DU3UYECKOH  IMOATOTOBICHHOCTH
3aHUMAOIIUXCS, HANPaBICHHOCTH W CTPYKTYpbl yIpaxxkHeHuul. Llensiin
CHEKTp crennupuueckux 3a1ad, KOTOpbIe PEIIAlOTCS ¢ UX HUCTIOIb30BaHUEM,
no wmuenuto I[llymernuuoit B.II. [331], u 00ycioBIMBaIOT OTCYTCTBHE
€IMHOTO TOIX0/1a K KJIacCU(UKAIIUU AbIXaTEeIbHbBIX YIIPOKHECHUH.

Enudano B.A. [95] B cBoell kiaccudHKalMKM JIbIXaTEIbHBIX
YOPOKHEHUN  BCE  JAbIXaTeNbHBICE  YIOPAKHEHUS  TOApA3ACIWI  Ha
cmamuyeckue (MpU ydacTuu auadparMbl U MEKPEOCPHBIX MBIIII) U
Oounamuveckue (C TPOU3BOJILHBIM BHJIOM3MEHEHHEM XapakTepa H
POJOJKUTEILHOCTH (a3 JIbIXaTeIbHOTO IMKJIAa B COYETAHUH C
JBIKCHUSIMH TYJIOBHIIA).

Pa3HOBUIHOCTBIO  CTATHYECKHMX JIBIXaTEIbHBIX  YIPAXHEHUH, TI0
MHEHUIO criernannucToB B oonactu JIOK, aBistoTcs:
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— PE3UCTUBHBIN TPEHUHT — YIPaXHEHUSI C CONMPOTUBIICHUEM Ha BIOXE
WIK BbIOXE (MH- U DKCIHUPATOPHBIA TPEHHUHT), OCYIIECTBISIEMbIE IMpU
MOMOIIIU MOAPYYHBIX CPEACTB U C IOMOIUIBIO CIICIIHATBHBIX TPEHAXKEPOB;

— 3BYKOBasi THMMHACTHKa, BBINOJHSEMas IO CHEUaJIbHONW METOaU-
ke [130];

— CTaTUYECKHUE JbIXaTeNbHBIC YNPAXHEHUS, BXOIANIUE B YHCIO
AJIEMEHTOB HOTH;

— yOpaXHEHUS, UCIOJIb3YIOIIMECS B KAaueCTBE METOJOB YCTpPaHCHUS
U30BITOYHOTO  (POPCUPOBAHHOTO  JBIXaHUSA,  XapaKTEPHOro A
TUNEPBEHTUIISIIIUOHHOTO CUHAPOMA;

— yIOpaXHEHUs, NPUMEHSIONIMECS B JbIXaHUU C OHOJOTHYECKU
00paTHOM CBS3BIO.

JlunaMu4yeckrne JbIXaTeIbHbIC YIPAKHECHHS BKIIOYAIOT JIBHKCHUS,
CIOCOOCTBYIOIINE YBEIWYEHUIO aMIUIMTYAbl ABIXATENbHBIX AKCKYPCUH C
IEeNbI0  OOJIerdYeHUs  BBIMOJMHEHHMS]  OTIEIbHBIX (a3 WiIM  BCEro
JBIXaTeIbHOTO  IIMKJIA, OO0ecredYeHus M30MpaTeNbHOrO0  YBEIHUCHUS
MOJABUKHOCTH Y BEHTUJISIIIMU OTJIETBHBIX YaCTEeH JIETKUX, BOCCTAHOBJICHUS
WJIM YBEJIMUEHUS MMOJBUKHOCTH pedep u anadparmeol.

B neuebHON (Quanueckoil KyIbType BBIACIAIOTCS TaKXKe o0wue
(0Owemonusupyrowue) WM cneyuaibHvle JIbIXaTelIbHbIC YIPaKHEHUS,
3aa4eil KOTOPBIX SBJSETCS yiydlleHne QyHKIUNA BCEX OPTaHOB U CUCTEM
MOCPEJICTBOM  aKTUBHM3AIMM  (DYHKIMI JBIXaTeNBHOTO — ammapara —
VIy4dIIeHHE  JITOYHOW  BEHTWIIIMM W YKPEIUICHHE  OCHOBHBIX
JBIXaTEIbHBIX MBI, J[JS 3TOro MCHONB3YIOTCS Takxke (U3UUECKUE
YOPaXHEHUS YMEpPEHHOM U OoJbIION HHTEHCUBHOCTU. CneyuanvHule
JbIXaTeIbHbIE YIPAXKHEHUS HAMPaBICHBI Ha MPOPUIAKTUKY U O00pnOy C
JIETOYHBIMHU OCJIOKHEHHUSIMU; OHHU YJIYUIIal0T MEXaHU3M JIBIXaHHUsS B TIOKOE
Y TIPU MBIIICYHOH JACATEIHPHOCTH, YKPEIUIIOT ABIXaTEIbHYI0 MYyCKYIaTypy,
YBEITMYHUBAIOT TIOJIBMYKHOCTD TPYAHOM KIIETKHM U JradparMbl, pacTsITHBAIOT
TUIEBpAJbHBIC CHIANKU, OYUIIAIOT JBIXATEIbHBIE MMyTH OT MaTOJOTHYECKOTrO
CeKpeTa. BBIACNAIOT TaKKe <«IOKAIbHble»d IbIXaTENbHBIE YIPaXKHEHUS,
o0ecrnevynBaroue NperuMyIIeCTBEHHYI0 BEHTHIIALNIO KaKon-1100 o0nactu
nerkux. bombemyro poas B 9(PGEKTMBHOCTHM TaKUX CIEIUATBHBIX
YOPOKHEHUH WrpaeT BbIOOp MPaBWIBHOTO HCXOJAHOTO TOJOKCHHUS.
Coueranue OPY c apixaTeabHBIMH CIIOCOOCTBYET YIYUIIIEHUIO BHEITHETO
IbIXaHus, (GOPMUPOBAHUIO y OOJIBHBIX HaBBIKA OBJIAJACHUS IPOU3BOIBHBIM
aeixanuem [303].

Cornacuo CynerimanoBy W.U. [272] npixaTenbHbIe YIpaKHEHUS CIICTY-
€T TOJPA3ACNIATh Ha 00Wue NbIXaTelbHbIC YIIPaKHCHHUsI, HAPABICHHbIC HA
COBeplICHCTBOBaHHE MOPGOPYHKIIMOHATBHBIX CHUCTEM OpraHu3Ma uepe3
IeJICHANPaBJICHHBIE  BO3ACHCTBUS HA  JbIXaTeIbHBIE  BO3MOXKHOCTH
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YEJIOBEKA, U CHeyudaibHvle NbIXaTelIbHbIC YIPAKHEHUS, HAIPaBJICHHbIE HA
COBEPILIEHCTBOBAHUE COOCTBEHHO JIBIXATEIbHBIX BO3MOXKHOCTEH YeI0BEKa.
K  obwum  oTHOCATCS:  11e4eOHO-O310POBUTENBHBIE  JbIXaTEIbHBIC
YOPAXHEHUSI W3 PA3JIMYHBIX METOAUK M O3J0POBUTEIBHBIX CHCTEM
(MeTOIMKH IBIXATEIILHBIX TUMHACTHK JloGaHoBOM or.,
CrpenpaukoBoii A.H., byreiiko K.II., J[luneiika K. wu gpyrue);
JBIXAaTENbHbIE YIPAXXHEHUsI, PETYIUPYIOIIME MICUXUYECKOE cocTossHuE. K
CHeyuanbHblM ~ aBTOP  OTHOCUT  YIPaXHEHUs,  CHOCOOCTBYIOILINE
(GbOpMUPOBAHUIO CIEAYIOIIMX HABBIKOB JBIXAHHUS: YIPABICHUIO JbIXaHUEM
4epe3 HOC WM POT C Pa3IMYHBIMH BapUAHTAMU HMX COOTHOIIECHUS;
MIPOU3BOJILHOMY U3MEHEHHUIO TIIyOMHBI, YACTOTHI U PUTMA JIBIXaHUS: BJIOXA,
BBIJIOXA U 3aJ€PKEK IBIXaHUS MOCJE HUX; BIAJACHUIO PA3JIMYHBIMUA TUIIAMHU
JbIXaHUS: HIDKHUM, CPEHUM, BEPXHUM, CMEIIIAHHBIM.

B 3aBHCMMOCTM OT BIHSIHUSA, OKa3blBA€MOTO HAa OpraHu3M, U JUIS
pELICHUsT PA3JIMYHBIX YAaCTHBIX 33/1a4 JbIXATEIbHbIC YIIPAKHEHUS JIEIATCS
cienyromuM o0pazoM. OHU U3 HUX CIIOCOOCTBYIOT MPEUMYLIECTBEHHOMY
YCUJIEHUIO  JIBIXaTEIbHBIX MBI  (YIIPaKHEHUS, CBSA3AaHHBIE C
IIPEOJIOJIEHUEM HAMEPEHHOI'O0 COINPOTUBIIEHUS BAOXY M BBIAOXY, B TOM
4yucie NapajoKcalibHasi TMMHACTUKA), APYTME€ — YBEIMYECHUIO 3KCKYpPCHH
rpyaHoit  kimetkn u  JKEJI (HetopomiuBoe TiyOOKO€ JbIXaHUE C
GbopcUpOBaHHBIM BJIOXOM U BBIJIOXOM, YCHUJIMBACMBIMHU JIBUTATEIbHBIMU
JNENUCTBUSIMU), TPETHU — MOMOTAOT aJalTUPOBATh OPTaHU3M K HEJOCTATKY
TUIIOKCUM U TUIEPKANMHUU (C JO3UPOBAHHBIMH 3a/ICP>KKAMH JIbIXaHUS, B
T'MITOKCUYECKHX Mackax [176,193].

bpecnas U.C. ¢ coaBT. [47] NpUBOIUT CICAYIONIYIO KiacCH(DUKALINIO
JBIXaTeIbHBIX YIPAKHEHUH OTHOCHUTEIHHO MOBBIMIEHUS 3()PEKTUBHOCTH
MBIIIEYHOUN JIESITENBHOCTU: |) yMEHbIIEHWE HArPY3KH HAa PECHUPATOPHBIN
anmapar, 4YTO IpPEeIyCMaTpUBAcT  MCHOJIb30BAHUE  MPOU3BOJIBHOIO
yIpaBiieHUsl JbIxaHueM (oOydeHue aJIeKBaTHOMY TMaTTEPHY JbIXaHUs,
OvoympaBjeHUE MapaMeTpaMH JbIXaHMs), a TaKKE M3MEHEHHE Ta30BOI0
COCTaBa JIbIXaTEJIbHOW cpeabl; 2) TOBBbIIIEHHE (PYHKIMOHAIBHBIX
BO3MOKHOCTEN PECHUPATOPHOIO aIlapara, YTo IpearoaaracT TPEHUPOBKY
IBIXaTeTbHON MYCKYJATypbl (IpIXaTelbHas THMHACTHKA, J00aBOYHOE
COIPOTHUBJICHUE JBIXaHHIO, MPOMU3BOJIbHAS TUNIEPBEHTUIISLNSA ),
aKTUBU3AlMS MEXaHM3MOB PEryJiAllMd JIbIXaHWUs [yTEM BBEACHUS
n00aBOYHOTO  «MEpPTBOrO»  MPOCTPAHCTBA,  TUMOKCHUYECKOM WM
TUIEPKATHUYECKON Cpeibl, a TAK)Ke OObIUHAs (pU3MUecKas TPEHUPOBKA Kak
CPEIICTBO MOBBILIEHUA (PYHKIHUOHAIBHBIX BO3MOXHOCTEH IbIXaTEIbHOTO
amnrapara.

Cpenu OCHOBHBIX HANPAaBICHUN B TPEHUPOBKE PE3EPBOB NBIXATECIBHOU
CUCTEMBI TMPUMEHUTEIBHO K CHOpPTUBHOU aAesaresnbHOCTH Kyukun C.H.
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[155] Beimenser: 1) mpUMEHEHHWE CHCTEMBI CICIHUATIBHBIX JBIXATCIbHBIX
YOpaKHEHWH,  HampaBlIEHHBIX HAa  TOBBIIIEHHUE  (PYHKIHMOHAIHHOM
J€ECIIOCOOHOCTH  JIBIXaTEeJIbHOTO amnmnapara, MOBBIIICHHUE ero
POU3BOAUTENBHOCTH, T.C. YIYUIICHHUE BEHTUIATOPHOU (PYHKIIMU JIETKHUX;
2) TPUMEHEHHE CIICIMAIBHBIX TIPOW3BOJIBHBIX HM3MECHEHHH peKnMa
JBIXaHUS TPU MBIIEYHOW NESITEIIbHOCTH, 00CCIICUMBAIONINX IOBBIIICHHE
PE3epBOB MOITHOCTA U MOOWJIM3AIUU (IMPOU3BOJIbHAS TUIEPBEHTUIISALINSA)
VI TIOBBIICHWE WCIOJB30BAaHUS KHUCIOpPOJA BO3AyXa W KPOBH W
MOBBIIICHUE YCTOMYUBOCTU OpPraHu3Ma K HEOJIAronmpuUsTHBIM U3MEHEHUSIM
BO BHYTpPEHHEH cpejie, B TOM YHCIIe K HEJOCTATKy KUCIOpOJa U U30BITKY
YTJIEKUCIIOTHI, CABUTY KHUCJIOTHO-IIEJIOYHOTO paBHOBECHS (IMPOU3BOJIbHAS
TUTIOBEHTUJISINUS) U APYTOE.

Mymermmaa  B.I1. [331] npemioxkuna aBTOPCKYIO KiaccH(DHUKAIUIO
JBIXaTeIbHBIX YIPAKHEHUH C YYE€TOM OCHOBHBIX IyTEH ONTHUMH3AIUU
JBIXaTeIbHON QYHKIMH IeTeH ¢ Pa3IuIHBIM COCTOSSHUEM 310POBBSI:

1. Kimaccudukanus apIxaTeIbHBIX YIPAKHEHUA MO0 OMOMEXaHHYECKOM
ctpyktype. [lo 3ToMy npu3HaKy Bce JbIXaTeIbHbIC YIPAKHEHUS JEATCA
Ha YIOPaKHEHHUS CTaTUYECKOro M JUHAMHUYECKOTO XapaKTepa, a TaKkKe B
COUETAaHUM C BBIIIOJTHEHUEM OIPEACICHHBIX CIOPTUBHBIX JIBMKEHUU
(IUKJIMYECKue, allMKIMYECKUE, CMEIIIaHHBIE).

2. Knaccubukamuss apIXaTelbHBIX YIPAXHEHUH Ha OCHOBE WX
(H3HOTOTHIECKOTO BIUSHUS ~ HAa  OpPraHW3M  3aHUMAIOIINXCS:
a) YIIpaXHEHUsS IS TOBBIIICHUS JJIACTUYHOCTH, TOJBIKHOCTH TPYAHOU
KJIETKH, TTO3BOHOYHMKA; 0) yIMpaKHEHUs, CIIOCOOCTBYIOIINUE IMOBHIIIICHUIO
00OBEMHBIX TMApaMETPOB JIETKUX; B) YIPAKHECHHS, HAMpPaBJICHHBIC Ha
MOBBIIICHUE CHUJIBI JIBIXaTENbHBIX MBI, T) YIOPWKHEHUS H PEKUMBI
JIBIXaHUs, HANpaBJICHHBIC HA TOBBIIICHWE BBIHOCIUBOCTH JIBIXATECIBHOU
MYCKyJaTypbl; 1) yOPaKHCHHS, HalpaBJeHHbIE Ha  YJydIlIeHHe
OpOHXHMANBHOW TPOXOJAMMOCTH, €) VYIPaKHECHHS, HaIpaBJIeHHbIC Ha
YIIYYIICHHE CIOCOOHOCTH TIEPEHOCHTHh THUIIOKCHIO; ) YIPaXHEHUS,
HaIlpaBJICHHbBIC HAa Pa3BUTHE CIIOCOOHOCTH K IMPOU3BOJBHOMY YIIPaBICHUIO
pa3NUYHBIMM TapaMeTpaMu JAbIXxaHus (OOy4YeHHE pa3IUYHBIM THUIIAM
IBIXaHUS, YOpaBICHUE BO3IYIIHBIM IMOTOKOM, PETYJISIUS JIETOYHOM
BEHTWIALINK); 3) YOPAKHEHHUS W PEKUMBI JbIXaHWsA, HAMpPaBICHHbIE Ha
W3MEHEHUE Ta30BOT0 COCTaBa KPOBU U, CIEAOBATEIbHO, COCTOSHUS
YeloBeKa (HampuMep, PEeXUMBI THUIEPBEHTUIISAINH, CIOCOOCTBYIOIINE
M3MECHCHHOMY COCTOSIHHIO CO3HAHHUS B ICUXOTEPANCBTUUCCKUX MPAKTHKAX
Y TPEHHUHTAX — XOJIOTPOITHOE JIbIXaHHE).

3. Kimaccudpukamumss apIXaTeabHBIX  YIPAKHEHUH 10  IPHU3HAKY
MPEUMYIIECTBEHHON HAMPaBICHHOCTH HA Pa3BUTHE OMPEICIECHHBIX
CrOCOOHOCTEH WM  (PU3MOJOTUYECKHX PE3epBOB (HA pacIIUpEeHUe
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pPE3epBOB  MOIIHOCTH, HKOHOMHUYHOCTH, MOOWIM3ALUU, PErYyJIAIUU
JIbIXaHUs):

A) B nensx pacmmpeHuss pe3epBOB MOIIHOCTH U MOOWIM3AIIMOHHOMN
CIIOCOOHOCTH JBIXaHUS UCTIOIb3YIOTCS:

— JIbIXaTeJbHbIE YIOPaXHEHUs, BBINOJHAEMBIE C 3aTPYJIHECHUEM
JIbIXaHUs1, C COMPOTUBICHUEM BO3IYIIHOMY MOTOKY Ha BIOXE U BBIIOXE —
PE3UCTUBHBIM TPEHUHT (C HCIOJb30BAHUEM JOMOJHUTEIBHBIX CPEJCTB, B
HEY00HOM 103€, ¢ UCTOJIb30BAHUEM CIICIIMAIBHBIX TPEHAXKEPOB, B BOAHOMN
cpene);

— CHEUUAJIbHbIE YIPAXHEHUSI, BBINOJIHIEMBIE MO XOIY JABUTATEIbHOU
NESATEIbHOCTH, CIOCOOCTBYIOIIME TMOBBIIMICHUIO PE3€PBOB MOIIHOCTU H
MOOMJIM3AIMOHHOM CTIOCOOHOCTH JIbIXaTE€IbHOM CUCTEMBI, TIOBBILIECHUIO €€
(GyHKIIMOHATLHOM JI€eCIOCOOHOCTH (Hampumep, MIPOU3BOJILHOE
YBEJIMUYCHUE BEHTWJIALIMM MO XOJY MBIIICYHON  JIESITEIBHOCTH C
UCIIOJB30BAaHUEM TJYOOKOr0o U (POPCHUPOBAHHOTO JIbIXaHUS, a TaKXKe
Pa3JIMYHBIX 3aryOHUKOB C OTPAHUYECHHBIM JbIXaTEJIbHBIM MPOCTPAHCTBOM)
— TUNIEPBEHTWISIIUOHHAS TPEHUPOBKA;

— JIBIXaHW€ TUNOKCHYECKHUMHM W THUNEPKATHUYECKUMU CMECSIMHU,
MPUMEHEHUE JOTOJIHUTEIBHOIO «MEPTBOT0» MPOCTPAHCTBA;

— TUIIOKCUYECKAasi TPEHUPOBKA;

— YOpaXHEHU U IbIXaTelabHble pexuMbl Ui noBbieHus JKEJI u J10.

b) /[ns pacmmpenust pe3epBoB 3(P(HEKTUBHOCTU-3KOHOMUYHOCTH U
PEryJIAINU AbIXaHUS UCTIOIb3YIOTCS:

— pa3ju4HbIC CIOCOOBI MPOU3BOJBHOTO M3MEHEHUSI PEKHMMA JIbIXaHUS
CO CHIDKEHHMEM OOIIEro YPOBHS BEHTUJISLUU (PEKUMBI TUIIOBEHTHIISIIINN),
VOPaXHEHUSI C  3aJep>KKaMHU  JbIXaHUSI Ha  Pa3IMYHbIX  3Tanax
JbIXaTEIbHOTO LIUKJIA;

—  yOpaXHEHWs, HamnpaBJIE€HHbIE Ha COIJIaCOBAaHME DJIEMEHTOB
JIBUTATEJIbHOTO HaBbIKa C JBIXaTEJIbHBIMU JIBUKEHUSMHU, C MBIIICYHBIM
paccinabieHueM (B TOM YHUCJE HCIOJb30BAaHUE OMPEIEIECHHBIX THUIOB U
XapakTepa  JbIXaHus), cnocoOcTBywomue  Oonee  3PPekTuBHOMY
BBINOJIHCHUIO IBUTATCIbHBIX JECHCTBUM;

— YIPa)XHEHUs, HAPAaBJIECHHbIE HA COIVIACOBAHHUE COOTHOIIECHUSI TeMIIa
JNBH>KCHUM M YWCIIa JbIXaHUN: CUHXPOHHBIE COOTHOUIEHUS, 1€ OAHOMY
JIBH>KEHUIO COOTBETCTBYET OJMH JAbIXarelbHbl 1uka (1:1); kpaTHbie
COOTHOIIICHUS, TJI€ HA JIBa WJIM HECKOJBKO JBUKEHUU MPUXOIUTCS OIUH
WM JBa JAbIxaTelbHbIX 1ukiaa (2:1; 3:1; 3:2); acHHXpOHHBIE COYETaHUSI,
XapaKTepU3yIOIUeCcs: OTCYTCTBHEM COIJIACOBAHUS JBIXaHUS W YaCTOTHI
JIBUKCHUM;

— JIbIXaTEeIbHBIC YIPAXHEHUSI C TPOU3HECEHUEM PAa3JIMYHOIO PEUYEBOTO
Marepualia — JbIXaTeIbHO-peueBasi TMMHACTHKA.

65



4. Knaccudukarusi IpIXaTeNbHBIX YIPAXHEHUN MO MPU3HAKY Chepsl
npuMeHeHus. Bce ympakHeHUs OOBEAUHSAIOTCA B HECKOJIBKO TPYIIIL:
UCIIOJIb3yeMbIe B cepe (PU3MYECKOro BOCIUTAHHUS W 03I0POBUTEIIBHOM
(bU3UYECKON KYJbTYphI, Je4eOHON (HU3UYECKOW KYJIbType, CIHOPTHBHOMU
MPAKTUKE, TMCUXOTepanuu. B 3aBUCMMOCTM OT UX 3HAYUMOCTH B
COOTBETCTBYIOIIEM BUJIE (UBKYIBTYPHO-03/I0POBUTEIBLHOM 158307
CIIOPTUBHOM JIESITEIbHOCTH OHU MOTYT UMETh PA3JIMYHbIE PA3HOBUIHOCTH.

5. Knaccudukainus qpixatebHbIX YIPAXXHEHUH IO MPU3HAKY XapaKTepa
BO3aecTBUs. B »TOl Knaccudukamuu aBTOp BBIJACISAET CHCIMATBHBIC
JIbIXaTEJIbHBIC YIPAXHEHUSI U PEKUMBI JIbIXaHUS, KOTOPbIE MCIOIB3YIOTCS
B IIEISAX BO3JICHCTBUSA NPEHUMYIIECTBEHHO Ha pa3jIMYHbIC MapaMeTpbl U
PE3EpBBI JIBIXaTEIbHOM CHCTEMBI, M OOINHME AbIXaTeJIbHbIC YIPAKHCHHS,
KOTOpPBIE BO3JICUCTBYIOT Ha Apyrue (PU3NOJIOrM4ecKUe CUCTEMbI OpraHu3Ma
MOCPEJCTBOM  jAbIXxarelbHOM  (yHkuuu. K mocienHuM  OTHOCATCS
pa3JIMYHbIE METOJIMKUA U CUCTEMBI JIbIXaTeIbHBIX YIIPaKHEHUH (TIpaHasMa B
xarxa-iore, napajiokcajibHas JbIxarenbHad rumMHactuka CtpensHukoBord A.H.,
METO/I BOJICBOM JTUKBHIALMH TTyOoKoro asixanus byreiiko K.I1., qeixanue
B KWTalickoil JedeOHO-03M0poBUTENbHON cucteme Lluryn, cucrema
tpexdaznoro apixanus Jlobanoroit O.I'., spgorennoe npixanue dpososa,
«pBIIAIOIIEE AbIXaHHE» U IPYToe).

1.6 Bausinue 3aHATHH (PU3HUECKMMHU YIIPAKHEHUSAMHA
Ha KapAUOPECIMPATOPHYIO CUCTEMY AeTel
U MOJAPOCTKOB

MexaHu3M peakiuy BHEIIHETO [bIXaHWS Ha (U3UYECKYI0 HArpy3Ky
JI0OCTaTOYHO CJIOKEH, HO UMEHHO MBIIIeYHasi padoTa CIyKUT B TpoILiecce
ABONIOIMA CTUMYJIOM K (OPMHUPOBAHUIO MEXaHU3MOB PETYJSAINA U
amanTanuu asixanus [108,174,367].

DKCIEPUMEHTAIBHO BIMSHUE KOPBI OOJBINNX MOMYIIApUN Ha JTbIXaHHE
JIOKa3aHO HCCJICAOBAaHUSAMH psAa aBTOPOB C BBIPAOOTKON YCIOBHBIX
IBIXaTEIBHBIX PEQIIEKCOB B TMPOIECCE TPEHUPOBKU K OMPEACICHHOU
MbIeuHoi padote [193]. My momuepkuBaeTcs, 4To y TPEHUPOBAHHBIX
Jo7Iel yCITOBHOPE(ICKTOPHBIM MEXaHWU3M PETYJISIIUNA JAbIXaHUS SBIISICTCS
BeCbMa COBEpHICHHBIM. IIlpu 3TOM 0c000 BaXHYIO pOJb HUIrPAET
IpeaIBapyuTeIIbHOe OOYyYCHHE IPOU3BOJBLHOMY VIIPABICHHUIO JbIXaHUEM
[154,261].

MHoruMHu aBTOpaMHd OTMEUYEHO, 4YTO Yy JIeTed IO CpPaBHEHHIO CO
B3POCJIBIMA HWHTEHCH(UKAIMS BHEIIHETO JbIXaHUS TpH (PU3NIECKHX
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Harpy3kax B OOJIbIIIEH CTENIEHU MPOUCXOJUT 3a CUET YBEJIMYECHHS YACTOTHI
JbIXaHUS U B MCHBIIEH cTemeHu 3a cyeT ero ryoudsl [318]. B 1o xe
BpeMs Ipu (PU3NYECKUX Harpy3Kax yMEpPeHHOW M OOJBIION MOIIHOCTH y
JeTe MPOUCXOJUT yMEHBIIEHHE OOBEMHBIX CKOPOCTEH JbIXaHMS,
CBUJICTEIILCTBYIOIIEE 00 yTOMJICHUM JIBIXaTEJIbHOW  MYCKYJIaTypbl
[7,57,58]. ¥V nereli HaOmromaeTcs HE3pEIOCTh MEXaHOPEIEHTOPHOTO U
IICHTPAJILHOTO MEXAaHW3MOB peryJisanuu aeixanus [258]. DTo, B cBowo
ouepellb, MOXKET OOyCIaBIMBaTh HEAJECKBATHOCTh (PU3HOJIOTHYECKUX
CIABUTOB JIbIXaTE€IbHOW CHCTEMBbl B TIPOILIECCE aJanTallud MIIAIIINX
IIKOJIbHUKOB K Pa3IMYHON Harpys3Ke.

AHanmu3  HAay4yHO-METOJMYECKOW  JUTepaTyphl  MOKasal,  4To
OOJBIITUHCTBO UccIe10BaHUMN MOCBSIIECHO ajanTanuu
KapJIMOPECTIUPATOPHON CUCTEMbI K (DU3UUECKUM Harpy3kaM pa3indHoOMN
MOIIHOCTH, KJIMMAaTHYCCKUM M 3KojormdeckuMm yciaopusm [110,239].
CocTosiHME JBIXAaTEeIbHOM CHUCTEMBbl pacCMaTPUBACTCS B COUETAHUU C
dbakTopoM KypeHHUs, 3a00JICBaHUSIMU CEPJICUHO-COCYIUCTON, HEPBHOU
CHUCTEMBI, CIIOPTUBHOMN JEATEIbHOCTHIO MKOILHUKOB [319]. [TokazaHo, 4uTo
MOBEJICHUE U TICUXOJIOTUYECKUE HArpy3KM OKa3bIBAIOT CYIIECTBEHHOE
BIUSHUE Ha CHUCTeMYy JbIXxaHus. B psge paboT mpoBoauTCSA
OJTHOBPEMEHHBI AHAIU3 PEAKIMU JIBIXaTEeIbHOM, MBIIICYHOU U CEPACYHO-
COCYJIUCTON CHUCTEMBI NPU PU3NICCKUX yIpakHeHusIX [ 7,148].

HccrnenoBanus MenbkoBa ['.I1. [62] 00 n3aMeHeHNM QYHKIIMYA BHEIITHETO
JbIXaHUs 1O/ BIMSHUEM T'MMHACTUKU J10 3aHATUN U GU3KYJIBTYPHBIX May3
MOKa3bIBAIOT, YTO TJIyOWHA [IbIXaHHUS OMpENEeNseTCd aMIUIUTYO0M,
JTUHAMUYHOCTBIO, CTEMEHbIO TPYAHOCTH U  MPOJOJKUTEIBHOCTHIO
TMMHACTHYECKUX yhpaxHeHuil. Ho JBMKEHMS HE TOJIBKO YCHIMBAIOT
npixaHue. Tak, mpu BBINOJHEHUM JABWXKEHHII HAa TOYHOCTH JIBIXAHHUE HE
YCUJIUBACTCSI, @ CTAHOBUTCSA PEXE W Jaxe 3aJCpKUBACTCS, MPUYEM Y
HOBHUYKOB ATO MPOSIBISETCS B OOJIBIIICH CTENEHU, YEM Y TPEHUPOBAHHBIX.

N3BecTHO, UTO JBIXaHUE, CO CBOEH CTOPOHBI, TAKXKE OKA3bIBACT BIUSHUE
Ha JBWKEHHE. OTO BIJIMSHHUE NIUPOKO HM3BECTHO KaK «IbIXaTEJIbHBIC
JIBH)KCHUSD» KOHEUHOCTEHW. YCTAaHOBJIEHO, YTO B MPOILECCE TPEHUPOBKHU
COTJIaCOBAaHHOCTh B pabOTE OpraHOB [bIXaHUS W JBWKCHHUS 3aMETHO
Bo3pacTaeTr M coBepiieHcTByercs [293]. Bomee Toro, Kaxkmoil cramuu
TPEHUPOBAHHOCTU COOTBETCTBYET OIPEJEICHHAS! CUHXPOHHOCTh MEXITY
JbIXaHUEM U JIBMOKeHUSIMH. B cBsi3u ¢ atum Mapmak M.E. [173] ormeuaer,
4TO TpU  JIerkod paboTe MoJo0Hass  CHUHXPOHHOCTh  SIBJISIETCS
OTpUIIaTeIbHBIM  ()aKTOPOM, TaK KakK YBEJIMYEHHE TeMIla paboumx
JBI)KCHUM BEJIET K YUAIICHUIO JBIXaHUSI, YTO MPUBOJUT K TUITOKATHUU.

Cratuyeckass paboTa TMOYTH BO BCEX CIIy4yasX COIMNPOBOXKIACTCS
3aJIEP’KKOM JIBIXaHUSI U HATY>KUBAHUEM, YTO B CBOIO OUYEPE/b CKA3bIBACTCS
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Ha BEJIMYMHE MBIIIEYHOTO YCUJIEHUS U CTPYKTYpe ABIXaTEIbHOTO IUKJIA,
rIIyOMHE W YacTOTE JIbIXaHUs, IO3TOMY B CIIOPTUBHOM MPAKTUKE MPUIAIOT
BXHOE 3HAUCHHME BIUSHUIO (a3 AbIXaHWA Ha BEJIUYUHY MBIIIEYHOTO
YCUITHSL.

3HAUNTENBHOE MECTO B HAYYHO-METOAMYECKOW JIUTEpaType 3aHUMAlOT
BONIPOCKHI O COOTHOIIEHUU (a3 JbIXaHus U JBUKeHUS. OTMedaercs, 4To B
MPOLIECCe MBIIICYHON JAESITEIbHOCTH YCTAHABIIMBACTCS COTJIACOBAHHOCTH
MEXIYy IbIXaTeIbHBIMA W PabOYMMU JBWKEHUSIMH. BBICOKHI ypOBEHB
KOOPJIMHALIMM JIbIXaHUS W JBUKCHUW TMpPU BBINOJHEHUU (PU3UUECKUX
VIOPAKHEHUW  SBJISETCA  OJHUM M3  BAOXHEMIIMX  MOKa3aTelien
kBamupukauu  crnoprcmena [242]. Kpome Toro, 1mo JuHAMHUKE
MoKaszaTelied BHEIIHEr0 JAbIXaHWS MOXHO CYIUTh O HEJIOCTAIOIINX
KauecTBaX HE TOJbKO (YHKIIMOHAIBHOM, HO M TEXHMYECKOW MOJArOTOBKU
CIIOPTCMEHOB, a TaKKe 00 SKOHOMUYHOCTU UX padoThl. EcTecTBEHHO, YTO
yBeNIMUeHUEe (PU3UUECKO Harpy3Kd 3aMETHO CKa3bIBAETCS Ha XapakTepe
apixanus. lIpexxge Bcero, ATO  3aBUCUT OT  TSDKECTH  paboOTHI,
WHIUBUAYTBHBIX 0COOEHHOCTE, (bU3nIECKOro COCTOSIHUSA 51
MPEALIECTBYIOIIETO CHIOPTUBHOTO OTIbITA. CnopTcMeHHl,
CHEIUATU3UPYIONIECcs B BUAAX, CBA3AHHBIX C BBIHOCIMBOCTHIO, 00JIadat0T
MOBBIIIEHHOW CIMOCOOHOCTHIO BBIIECPKUBATh TUIEPBEHTHIISIIIUIO JIETKHX.
YcTaHOBIIEHO,  YTO  JbIXaTelbHAasi  BBIHOCIMBOCTH  Pa3BUBACTCSA
MOCPEJICTBOM TPEHUPOBKHU. boiiee TOro, BeAyIIyto poJib MPU ITOM UTPaeT
MIPOU3BOJILHOE YIIPABJICHHUE JBIXaHUEM.

3ansaTus pPa3IUYHBIMU BUJIaMU cropra CTUMYJIUPYIOT
COOTBETCTBYIOIIUE aJalTallMOHHBIE TEPECTPONKH B OpraHU3Me, YTO
00yCIIOBJEHO (PU3HOJOTUYECKON 11e1eCO00pa3HOCThIO ISl AJAHHOTO BHJIA
crniopta [1,10,58]. D10 BrOIHE 3aKOHOMEPHO € MO3UIKHU (PYHKIIMOHATIBLHOM
CHUCTEMBl TOMEOCTa3a M JOCTH)KCHHsI TOJIE3HOTO MPUCIOCOOUTEIHLHOTO
spdexra 3a cuer B3aUMOJEHUCTBHUS COBOKYNHOCTH (HYHKIIMOHAJIBHBIX
cucteM opranusma [346].

CucreMaTH4EeCKUE 3aHATHUS CIIOPTOM CIIOCOOCTBYIOT YCKOPEHHIO TEM-
noB (OPMUPOBAHHUA CEp/IlIa IeTeH U MOJAPOCTKOB, COKPAILIAIOT MEPHOJ OT-
CTaBaHUS €Tr0 POCTa OT TEMIIOB (DHM3NYECKOTO Pa3BUTHS, HUBEIUPYIOT WU
CHUXAIOT TEM CaMbIM BO3PACTHYIO IHCTapPMOHHYHOCTH Pa3BUTHS Opra-
HusMa [115]. YBenuuuBaroTcs JUHCHHBIC pa3Mephbl cepiiia y 3aHUMaro-
IIUXCSl CIIOPTOM BO BCEX BO3PACTHBIX I'PYIIAaX, 9YTO HEOOXOIWMO yUUTHI-
BaTh MPHU IUIAHUPOBAHWU TPEHHUPOBOYHOTO Tpoliecca B (U3MUECKOM BOC-
NUTaHUM JETeH U MOAPOCTKOB, B BHIOOPE CPEICTB M METOJIOB TPEHUPOB-

Kku [294].
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[To naHHBIM psiia aBTOPOB, BEJIMYMHA 00bEMa CEp/Ila MOXKET CIYKHUTh
Mepoil ero (YHKIIMOHAJIBHOTO pe3epBa. Y IOHBIX CIIOPTCMEHOB OOBEM
cep/ua OoJIbllie, YeM Y HETPEHUPOBAHHBIX CBEpCTHUKOB [114].

Ha maccy u pa3Mepsl cepiia 00bIIoe BIUSHUE OKa3bIBACT MbIIICYHAS
nesitenbHOCTH [116]. B cocTostHuM MOKOSI y TPEHUPOBAHHBIX OOHAPYKUBA-
eTcst HeOOIbIIOe YBEIMUCHUE CEep/la, MPUYEM B OOJIbIICH CTENEHH YBEIIH-
YeH JJIMHHUK €ro. DTO YBEJIMYEHHE €CTh Pe3yJIbTaT HEOOJBbIION Tumep-
Tpodun. Hccrenys CHOPTCMEHOB pa3iMYHBIX chenuanu3anuii, Jlery-
HoB C.II. u Mortbuisackas P.E. [160] ormerwnu yBenudeHue pa3MepoB
cep/ilia, KaK MpaBoro, Tak U JIEBOTO KEITYI0UKOB.

B mporiecce cucreMaruueckux TPEHUPOBOK MPOUCXOJUT YMEPEHHOE
pacIIMpeHue MoJaoCcTel Kenya0ukoB [24,77]. Bennuuna oObema cepana y
IOHBIX CTIIOPTCMEHOB 3aBHCHUT OT HANPABICHHOCTH TPEHHUPOBOYHOTO IMPO-
niecca. OJIHaKO B HAYYHO-METOIMYECKOM IUTEepaType 1mo JaHHOMY BOTIPOCY
UMEIOTCS IPOTUBOPEUMBEIC MHEHHUS.

[Tokazarenu cepAedHOro pUTMa UMEIOT 3aBHCHUMOCTh OT TOJIa U CTelle-
HU ajanrtaiuu K okpysxatomieit cpene [29]. [To muenuto bespykux M.M.
[299], puTMm cepania MEeHsIeTCS 1O/ BIUSHUEM y4eOHOW M (DU3HUECKON Ha-
TPY3KH.

OnnuM u3 (HakTOPOB CTAHOBJICHUS JIEITEIILHOCTU CEPJilla B OHTOT€HE3e
SIBIIIETCS IBUTaTelIbHAs akTUBHOCTH [24,58,293].

Huanazon konedbanuit YCC upesBbiyaiiHO mMpoK. OH B 3HAYUTEIBbHON
MEpE OIPEAEIAECTCA YPOBHEM MMOBCEIHEBHOW ABUTATEIIbHOW AKTUBHOCTH.

[lox BnUsIHMEM BUTAaTENbHONW aKTUBHOCTH TMEPECTPAMBAIOTCS B3aWMO-
JEUCTBUSI CHUMITATHYECKOTO M TMAapaCHMIIATHYECKOTO OTJIEJIOB BETE€TATHUB-
HOM HEpPBHOW CUCTEMBI B peryisiuu cepaua. M3eectHo, uro mpeobnana-
HUE TMapacUMMATUYCCKUX BIMSHUN HaJ CHUMIIATUYECKUMHU OOECIeYHBaCT
pa3BuTHE OpaguKapauu TpeHupoBaHHOCTH [3,58,279,294].

[Tox BO3mEHCTBHEM CUCTEMATHYECKHX 3aHATHNA (PU3NUESCKUMU yIPaK-
HEHUSMH aKTUBU3UPYETCS JEATEIHLHOCTh BCEX OPTaHOB U CHUCTEM, TOBBI-
HIAIOUIUX CIMOCOOHOCTh OpraHu3Ma K MoOWIM3aluu (PYHKIHMOHATBHBIX
BO3MOYKHOCTEH U 00JIee dKOHOMUYHOMY BBITIOJTHEHUIO MBIIIEYHON paOOTHI.
duznueckas TPEHUPOBKA B IETCKOM U TIOJPOCTKOBOM BO3PACTE BBHI3BIBACT
3HAYMTEIBHO 00JIee OTUETIMBBIC U OBICTpEe HACTymHaroIre Mop@oornye-
ckue M (PYHKIIMOHATIbHBIC CIBUTH, YeM B 3pesioM Bo3pacte [294].

VY IOHBIX CIIOPTCMEHOB, CUCTEMATHUYECKH 3aHUMAIOIIUXCS KAaKUM-TTHO0
BHJIOM CIOpTa, B CpPaBHCHHWM CO CBEPCTHUKAMH-HECIIOPTCMECHAMH,
MIPOMCXOAUT KaK B MOKOE, TaK U MPHU CTAHIAPTHBIX HArpy3Kax, OTYETIMBOC
ypexXeHue 4acToThl Abixanus [279,307,318].

[Ipu >KBUBAJICHTHOU MO BEIMYMWHE MOTPEOICHHS KUCIOPOIa MBIIIICUYHON
pabote y gneret 89 yieT Mo CpaBHEHUIO CO B3POCIBIMH HUMEET MECTO
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MeHbIIass 3(PPEeKTUBHOCTh M HKOHOMHUYHOCTH KHUCIOPOJHBIX PEKHUMOB
opranuzma peOeHKa, YTO MpOsBIsETCA B OOJbIIEM MHHYTHOM OOBEME
IBIXaHUS W KPOBOOOpaIlleHHWs] MpU pacyeTe Ha | Kr maccel Tena, B
MEHbIIIEH BeIMYMHE KOd(PUIMEHTa UCMOJb30BAHUS KHUCIOpPOAa U3
apTepuaIbHOM KpPOBU. IJTO CBSI3aHO C MEHBIIEH MOIIHOCTHIO PaOOTHI,
nocTynHou 1isi pedenka, u ¢ MeHbiiuM KIIJ[ opranuszma mnociegHero
[259]. V pebGenka 9-12 meTr B yCIOBUSIX MBIIMIEYHOW pPabOTHI TaKKe
OTMEYEHbl MEHbIIIEE HCIOJIb30BAHUE KUCIOpPOJa B pacyeTe Ha OJIUH
IBIXaTeNIbHBIM UK W 0Oojee HHM3KUH KOIDPUIIMEHT YyTHIM3alUH
KHCI0poaa B TKaHAx [274]. B pesynbTare 3TO JaeT MEHBIIUH IMPOLIEHT
UCIIOJIb30BaHUs KHACIOPOJA U3 JINTPA BEHTUIIMPYEMOTO BO3yXa, IOITOMY
y nereid 8—9 neT BEeHTUIISILUOHHBIN 3KBUBAJICHT (IO AHTOHHU) paBeH 3,2 I,
Torna kak y 15-16-netHux oH paBeH Bcero 2,5 i [259]. O0mas eMKocTh
JIETKUX BO BpPEMsSl HArpy3kd MOXKET HECKOJIbKO YMEHBIIAThCS U3-3a
YBEJIMUCHUSI BHYTPUTOPAKAIHLHOIO 00beMa KpOBU. B COCTOSAHMU MOKOS
IeIXaTelbHbINA 00beM cocTaBigeT 10—15 % oT KU3HEHHOI EMKOCTHU JIETKUX
(ot 450 go 600 mi), HO mpu Harpy3ke MoxeT NOCTUTHYTHh 50 %. Takum
00pa3oMm, y JIoeH ¢ BBICOKOM KU3HEHHON €MKOCTBIO JbIXaTEIbHBIN 00BbEeM
B YCJOBHUSX HWHTCHCUBHOM MBIIIEUHONH paboThl gocTturaer 3-4 I
JlpixaTeabHbIi O0BEM yBEIMYMBAETCA TIJIaBHBIM OOpa3oM 3a CUer
pe3epBHOro oObemMa BAOXA, TaK Kak BO BpeMms (U3MYECKOH paldoThI
YBEJIMUMBAIOTCS OCTAaTOYHBIA 00BEeM, a (QyHKIMOHaJIbHAs OCTaTOYHAs
€MKOCTh MPAKTUYECKU HE U3MEHSTCS, KU3HEHHAs] EMKOCTh JIETKMX UMEET
CKJIOHHOCTb K YMEHbIIeHHIO [259].

MuHnyTHBI 00BbEM JbIXaHHS JaXe MPU CaMON TSDKEIIOW Harpys3ke
Hukornaa He npesbimaer 70-80 % ot ypoBHS MakCMMaibHOM BEHTUIISIIMU.
DTO 3HAYWT, 4YTO JIETOYHAs BEHTWIALMS camMa 1o cebe B OOBIUHBIX
YCIIOBUSIX HE MOKET OBITH bakTopoM, JTUMUTHUPYIOITUM
PaboTOCTIOCOOHOCTb.

[lox BnugHMeM (QU3NYECKUX YNPAKHEHUM y JeTeid M TMOJPOCTKOB
YBEIUYUBAIOTCS  PE3EPBHBIC  BO3MOXHOCTH  JBIXaHUS;  OTYETJIMBO
BO3PACTa€T >KU3HEHHAs E€MKOCTh JIETKUX M MaKCHMalbHasi BEHTUJISALIUS
JIETKUX, OOJbIlee KOJIMYECTBO KHUCIOpPOAA WCIOJIB3YeTCsl W3 JUTpa
BEHTWJIMPYEMOTO BO3/yXa, BO3pPACTaET KUCIOPOAOTPAHCIIOPTHAS (PYHKITUSA
KpoBOOOparieHus, pacrer KHUCJIOPOHAs €MKOCTh KpOBH,
COBEPIICHCTBYIOTCS ~MEXaHU3Mbl TKAHEBOTO JIBIXaHMS, BO3pacTaer
CIIOCOOHOCTh MPOJOJDKEHUSI (PU3MYECKUX HArpy30K B BBIPAKEHHBIX
TUTIOKCEMUYECKUX W THUNEPKAMHUYECKUX COCTOSHUSIX € OOpa3oBaHUEM
OOJIBIIIETO  KUCIOPOJHOrO jJojra. B mporecce CUCTEMAaTHYECKUX
CIOPTUBHBIX  TPEHUPOBOK Yy  IOHBIX  CIOPTCMEHOB  YJIyYIIaeTCs
HEUpOryMOpaJibHasi pPEryJjsilius JbIXaHWUs TpPH MBIIMIEYHON padoTe,
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o0OecrieuynMBaeTcsl  JIydlllee€ COIJIacOBaHWE  paldOThl  JbIXaHUS  TpU
BBITIOJIHEHUM YNPAXXHEHUUA Kak C MBIIIEYHOM, Tak W C JpYrUMU
(GyHKIMOHANBHBIMU  cHUCTeMaMu opranu3zMa. OTmedaeTrcsi HapacTaHue
IIPOIIECCOB SKOHOMU3AIIMU CUCTEMbI AbIXaHUS U B YCIOBUSX MOKOS, U MPU
CTaHJApPTHBIX (u3nueckux Harpys3kax. I[logoOHass HampaBIEHHOCTb
U3MEHECHHUIN JbIXaTeIbHON (QYHKIIMU CBUJETEIBLCTBYET O PaCUIMPEHUU
BO3MOXHOCTEH OpraHu3Ma C BO3PACTOM U NPEAOCTABISET BO3MOXKHOCTH
OOBEKTUBHO OIICHUTHh (YHKIIMOHAIBHYIO TOTOBHOCTh OpraHu3Ma K
BBITNIOJHCHHUIO (DU3HYECKHX HArpy3o0kK [6].

3acnyxuBalOT ocoboro BHuMaHHs wuccienoBanus [llabynuna P.A.
¢ coanT. [302], mocBsIIeHHbIC H3YYCHHIO MEXaHU3MOB YHEPro00eCIIeUCHHUS
MBIIIIEYHON  JIESITENBHOCTH CTAaTUYECKOro xapakrepa. CraTU4ecKuid
KOMIIOHEHT 3aHMMAaeT 3HAYUTEIbHYIO JIOJI0 B PEXKHUME JEATEIbHOCTU
mkojapHUKA. [Ipy cTatudeckux Harpyskax /0 OTKa3a U JIO3UPOBAHHBIX 1O
BPEMEHHU CHCTEMAa JIbIXaHUs y JIeTe U TMOJPOCTKOB 3aHUMAET BEayllee
MECTO B O0ECIEYEHUN OpPraHu3Ma KUCJIOPOAOM, a SHEProoOecrneyeHrue co
CTOPOHBI CHUCTEMBI KpoBooOpareHusi mMeHee 3¢G(HEKTUBHO, OCOOEHHO Y
neteit. VMcnonp30BaHuE CTATHYECKUX HArpy30K Ha 3aHATUAX (U3HUECKOM
KYJbTYpPOil COBEPIIEHCTBYET PEAKIIUIO JbIXaHUSI HA TAKUE HArPy3KH.

[log BIMSIHUEM TPEHUPOBKH >KU3HEHHAS EMKOCTh JIETKUX MOXET
Bo3pactu Ha 30 %. OHa NOBBIIAETCS TAKXKE IOJ BIUSHHUEM OCOOBIX
IbIXaTeNbHbIX yrpaxHeHni. Mexny BemnunHo KEJI m npixatenbHbIM
00bEMOM CYIIECTBYET JOBOJIBHO TE€CHas KOPPEIAMOHHas CBs3b. OHAKO
3HAYCHUS MHANBUIYAIbHBIX BEMYUH KOJEOIIOTCSA B IIMPOKHUX Mpeserax.
Tak, nanpumep, nipu XKEJI, paBaoit 4 nutpa 1O y pa3HbIX JI0JI€H MOXKET
coctaByath ot 2,0 1o 3,5 a/muH [77].

MHOro4MuciIeHHbIE JaHHbIE CBUAETEIBCTBYIOT O TOM, YTO B MPOILIECCE
pocTa W Ppa3BUTUS  JIETEM  IIKOJBHOTO  BO3pacTa  MPOUCXOAUT
COBEpPIICHCTBOBAaHUE (YHKIIUH, 0OCCIIEUMBAIOIIUX AJIallTAI[MI0 OpraHu3Ma
K (pmu3nueckum Harpyskam [9,28,77,307].

Kysuenosa T.J]. [149] orMeyaer, 4TO B HUKIMYESCKUX U AlIMKIMYSCKUX
JNBH)KEHUSX B  pe3yJibTaT€ TPEHUPOBKU YCTAHABIMBAETCS  TECHAs
KOPPETALMOHHAS CBA3b MEXKIY MaKCUMAJIbHBIMHU MBIIICUYHBIMU YCUIUSIMU
¥ TEMIIOM, PUTMOM U aMIUIMTYJOW JBUKCHUW, aMIUIATYI0M JBUKCHUM U
InpIxaHueM. B mporiecce TpPEHUPOBKM OSTH CBSI3M  Pa3BUBAIOTCI W
COBEPIIICHCTBYIOTCS.

UccnenoBanusamu Cmupauikoro K.H. u coat. [255] ycranoBieHo, 4To
COBCEM He 0e3pa3iInuHO, Ha KaKyio (a3y JAbIXaHHUS MPUXOJUTCS OCHOBHOE
yCUJIME B TaKWUX BUJIaX CIIOPTA, Kak TpeOyisi U BEJIOCIOPT. B NUKINYECKUX
BHUJIAX CIOPTUBHOM JEATEIIBHOCTH MEXIY JAbIXaHUEM M JIBUKECHHUEM
yCTaHaBJIMBAIOTCS onpeaesieHHbie oTHomenus (1:1, 1:2, 1:3, 3:1, 4:6). 9to
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NPUHIUIIMATIBLHO BaXHO, OO TOJILKO TaKO€e coriacoBaHue (a3 ABUKEHUM C
JbIXaHUEM SIBIIAETCS HanOosiee HIKOHOMUYHBIM U 3¢ (dekTuBHbIM. [Ipruem
HE MUMEET CYIIECTBEHHOI0 3HAYEHMS, KAKOM HOTOW WJIM PYKOW HAYMHAETCS
JIBWKEHUE, BaKHO, YTOOBI 3TH COOTHOIIEHUS ObUIM KpPAaTHBIMHU, TOTAA B
OUYEpPE/IHOM ITMKJIE (MJIM HECKOJIbKUX IUKJIAaX) JBHXKCHUS U JbIXaHUE OyayT
CTPOr0 COIJIACOBAHBI MEKY COOOM.

Yecnokona JI.JI. [316] cumraer, y mereil, HE3aBUCHUMO OT YPOBHS HX
JIBUTAaTEJIbHOW aKTHUBHOCTH, HAOJIOAAIOTCS MPOIECCHl POCTa U Pa3BUTHUS,
KOTOpbI€ B TOM WM MHOW CTENEHU BJIMSIOT HA YBEIMYEHHE CTATUYECKHUX
MoKasatesied U pe3epBHBIX BO3MOXKHOCTEH CHCTEMbl BHEUTHErO JBIXaHMUS.
B HekoTOpbIX Tpymnmax 3TH MOKa3aTeNM TakKe OMPEACNSIOTCS aHTPOIO-
METPUYECKUMHU XapakTepucTukamu. [loaTBepkieHneM 3TOro, o MHEHUIO
aBTOpa, SBISAETCS YBEJIMYEHUE C BO3PACTOM BEJIMYMHBI [OKa3aTeleu
OXEJI u unnekca TudHo, a Takke OTHOCUTENBHBIX BeJUUUH — PO,/ JKEJI
u PO,/ /KEJI u JJO/KEJL. Ilpuuem y aeteil, 3aHUMAIOIINXCS B CIIOPTHUB-
HBIX CEKIUAX, dTOT MPUPOCT UMEEeT 0oJiee BBIPAKEHHBIN XapaKTep, CBS-
3aHHBINA C aJICKBAaTHOW peakiliei opraHru3Ma, HalpaBJICHHONW Ha olecrieye-
HUE €r0 HEOOXOIUMBIM KOJUYECTBOM KHciopona. [Ipu 3ToMm BBIsSBIEHO,
YTO CUCTEMa BHEIIHETO JIbIXaHHs y JAETeH, HAaXOAAIMIUXCS Ha TTOBBIIIICHHOM
JBUTATEILHOM pexXuMe, padboTaeT 6osiee SJKOHOMUYHO U 3PHEKTUBHO.

OCHOBHBIMH  3aJa4aMH,  pEIIaéMbIMH  TIPH  HCIIOJIb30BAHHUU
IBIXaTeIbHBIX YIPAKHEHUH, SBISIOTCS PA3BUTHE CHJIBI JbIXaTEIbHBIX
MBI, YBEJIUYEHUE JIETOYHBIX OOBEMOB, pPa3BUTHUE CIOCOOHOCTH
CO3HATEJIBHO PEryJIMpOBaTh JbIXxaTeabHbIN akT [140].

Muxaiinos B.B. [191,193] cuutaer, 4ro ObIXaTCNIbHBIC YIPaXKHCHHUS
cnenu@UUHbl YIS pa3IuvYHBIX BHUAOB CIOPTA, OJHAKO, BCE OHU JIOJDKHBI
npeaycMaTpuBaTh cieayoiee: 1) pasBUTHE CHIIbI IbIXaTEIbHBIX MBbIIIIIL,
2) yBeIMUYCHHE )KU3HCHHOW €MKOCTH JIETKUX; 3) MOBBIIIICHUE CITOCOOHOCTH
K MaKCUMaJIbHOW BEHTWIALMH JIETKUX MW Pa3BUTHE BBIHOCIMBOCTH
JBIXaTeTbHBIX MBIIIIII.

[Ipon3BoabHBIE  W3MEHEHHS  OOBEMHO-BPEMEHHBIX  IMapaMeTpPOB
BHEIITHETO JBIXaHWs OKa3bIBAIOT HAa OPraHU3M BBIPAKEHHOE BO3JCHCTBUE.
Tak, BBICOKOAMIUTUTYIHBIE DKCKYpPCUH IrPyIHOMN KJIETKU,
COMPOBOXKAAIONIUECS YBEIUYECHUEM O0beMa JIETKUX W 3HAUYUTEIbHBIMU
cCMenIeHus MU auadparMbl OKa3bIBAlOT MEXaHUYECKOE BO3JECHCTBHE Ha
CONPHUKACAIOIIUECS C JIETKUMHU OpPraHbl U TKaHU (Maccax), CTUMYJIUPYIOT
HCHTPpaabHbIH KpoBOTOK W JuMdoTok [193]. Hcmonb3ys crenuaibHbIC
JbIXaTeIbHbIC YIPAKHEHUS TBITAIOTCS YBEIMUUTH CHUIY U BBIHOCIHBOCTH
abixaTebHbIX MbII [340], u 3Ta Heab BIOJHE AOCTUIraeTCs, MPOOYIOT
BOCITUTHIBATh HaBBIKM TMPOU3BOJIBHOTO M3MEHEHHMsI XapaKTepa JbIXaHUS C
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LEIbI0 ONTUMM3ALMUA PEXUMa JIETOUHOM BEHTWIISILIMM, CAENaTh ero Ooiee
sKOHOMHYHBIM [46,201,331].

[TokazaHo, 4TO B pe3yJibTaTe MPUMEHEHHUS AbIXaTENbHBIX YIPAKHEHUN
YBEJIMYMBAIOTCS PE3EPBHBIM 00BEM BJIOXa UM PE3EpBHBIM 00BEM BBIIOXA,
oOIlasi €MKOCTh JIETKMX, CHJIa W MOIIHOCTh BJOXa U BBIJOXA,
MaKCUMaJIbHasi BEHTWJIALMS JIETKUX, KOI(PQUIIMEHT HCIOJIb30BaHUS
Kuciopoaa. BecbMa MOJOKUTEIbHASI pPEaKIUsl CepACYHO-COCYAUCTOMN
CUCTEMbl ~ Ha  CHCTEMATUYE€CKOE  HCIOJb30BAaHUE  JIbIXaTEIbHBIX
ynpakHeHuil. Tak, CHWXAIOTCA BEIUYUMHBI apTEPUATLHOTO JABJICHUS U
YacTOThl CEPACYHBIX COKpAIICHUH B IOKOE, BEJIMYMHA CHUCTOJIUYECKOTO
o0beMa BO3pacTaeT; COBEPIICHCTBYETCS PETYJSIUS CEPJCYHOTO PUTMA,;
YBEJIMYUBACTCSA KUCIOPOIHBIN MyJIbC, CBUIETEIHCTBYIOIIMI O MOBBIIIICHUU
COTJIACOBAHHOCTHU (DYHKIIUN JIBIXaTEILHON U CEPJICUHO-COCYAUCTON CUCTEM
u ux sddextuBHoctu. Kpome Toro HaOmomaercs Oonee ObICTpoe
BOCCTAHOBJICHUE TOCJIE (PU3MUECKUX HArpy30K, MOBBIIIAETCS (puznueckas
paboTtocrnocooHocTh [60].
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2 UccaenoBanus Gu3n4eCKOro pa3BuTus 1
(PYHKIMOHAJIBLHOIO COCTOAHUA MJIAJIIUX
IIKOJbHUKOB YUPeKICHUIN 00111ero CpeaHero
o0pa3oBaHus, NPOKUBAIOIINX B YCJIOBUAX
r. I'omensn

2.1 Cucrema oneHKH (PpU3UYeCKOr0 Pa3BUTHSA
U PYHKIMOHAJIBLHOIO0 COCTOSIHUA JIeTel

[IpoOnema B3aMMOJEWUCTBUS U B3aMMOOTHOIICHUSI YETIOBEKA U CPEIIbI
ObLIa M OCTAETCS AKTyaIbHOM 711 COBPEMEHHBIX HAayK O 4YesoBeke. B cBs3u
C 3TUM HM3Y4YEHHE MPOLIECCOB POCTa M PA3BUTHUS y JIETEN B COIMATIBLHOM,
HKOJIOTUYECKOM U BPEMEHHOM acCIeKTaxX SBJSETCS OAHOW u3 (pyHIameH-
TalbHBIX 33124 AHTPOIOJIOTUIECKUX UCCIIEA0BAHUM [276].

Boicokuii (yHKIIMOHAIBHBIN YPOBEHb OCHOBHBIX CUCTEM OpPraHU3Ma Jie-
TEU, XapakTep UX BO3PACTHOI'O PA3BUTHUS, a TAKXKE COLMAIbHAS ajarTaius
ABJISIFOTCS] BAXKHEUIIIMMU dJIEMEHTaMu 310poBbs [8,31,177,331].

[Tox ¢byHKIMOHATBEHBIM COCTOSTHUEM MOHUMAETCSI COCTOSIHUE YelloBeKa
B II€JIOM C TOYKH 3peHUs 3PHEKTUBHOCTU €T0 NEATEILHOCTH U 33JIehCTBO-
BaHHBIX B HEM cucTeM [56]. DyHKIIUM OpraHu3Ma MpEeTepreBalT U3MEHE-
HUSI IPU TECHOM B3aWMOJICMICTBUM OpraHu3Ma JeTed MIIaAIIEro IMIKOJIbHO-
ro BO3pacTa M BHEIIHEW cpejbpl. AnanTaius OpraHu3Ma IIKOJbHUKOB B
pa3JIMuHbIe BO3PACTHBIE TMEPHOJBl HANPSMYIO 3aBUCUT OT MOp(o-
(yHKIHMOHATBHON 3pesIOCTH (PU3NONTOTUYECKUX CHCTEM, YPOBHS UX (PU3HU-
4eckoro 370poBbs (YD3) 1 aJIeKBaTHOCTH TEIarOrM4eCKuX BO3ICHCTBUIM [4,72].

st OLICHKH (bU3UIECKOTO pa3BUTHS UCIIOJIb30BAIUCH
AHTPOMIOMETPUYECKUE HM3MEPEHUs] 10 OOIICTPUHITHIM  METOJUKAM
[54,124,159,182,197,267].

M3mepsinuch  crnenyroliie TOKa3aTeld: JJIMHa MW macca Tena,
OKPY>XKHOCTh TPYJHON KJIETKU (BIOX, BBIJOX, Iay3a), MbIIICYHAs CHJIA
IIPABOM U JIEBOU PYK.

AHTPOIIOMETPUYECKHUE U3MEPEHUS TTPOBOIUIUCH B CEHTAOPE-OKTIOpE U
ampene-mae.

Jlnuna mena w3MepsANIach € TOMOIIBIO pocTtoMepa. HW3mepsiemblii
CTAHOBWJICSI OOCBIMM HOTaMHM Ha TOPU3OHTAIBHYIO IJIOMIAAKY POCTOMEpPA
CIIMHOW K €Tr0 BEPTUKAIBHON CTOWKE, CBOOOJHO OIYCTHB PYKH, IIOTHO
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CABHMHYB CTONBI HOI U MaKCHMaJbHO Pa30THYB KOJIEHH, KacaJiCsl CTOMKH
pocToMepa Tpemsi TOUKaMH: MIATKaMU, Ta3oM (00J1acTh KpecTiia), CIIMHOM
(MexnomaTouHas 00macTh). ['ojloBa M3MepsieMOro ycTaHaBJIMBAajlach Tak,
yTOOBI HIKHHMM Kpal TJIa3HUIIBI 1 BEPXHHM Kpad Hapy>XHOTO CIYyXOBOTO
OTBEPCTHUS HAXOAWIUCh HA OJTHOW TOPU3OHTAIBHON JMHUHU. CKOJB3SIIYIO
IUIAaHKY POCTOMEpa OIyCKajdu 10 CONPHUKOCHOBEHHUS C BEPXYLICUHOU
TOYKOW TOJOBbI (0e3 HajgaBiuBaHus). Cleawyioch 3a TEM, YTOOBI
U3MEPSIEMbIN HE BBITSTUBAJICS BBEPX U HE MOJTU0a KOJICHHU.

Macca mena. B3BemmBaHuE MPOUZBOAWIOCH HA MEIMIIMHCKUX
NMEeKTPOHHBIX Becax «BOM-150-Macca-K». Becwl mepen mpoenenuem
uccieIoBaHusl KanuOpoBaiuch. B3BelinBaHue MPOBOAMIOCH B YTPEHHHUE
yacel, Haromak. Mcciemyemblii A0MKEH OBbUT CTOSATHh HEMOJBIXKHO Ha
CepeJIMHE IJIOIIAJIKH BECOB.

Oxpyacrnocms epyonou knemxu (OI'K). 3Mepenusi oObema rpyaHoOM
KJIETKH OCYHIECTBIISUIUCH CIEAYIOIHUM 00pa3oM: U3MEPUTENbHYIO JICHTY Ha
CIIMHE HAKJIaJIBIBAJIM IO yIJIaM JIONAaTOK, MPUYEM CIIepe/Id Y MaJIbYUKOB €€
HAKJIaIbIBAJIM IO HUKHEMY CETMEHTY OKOJIOCOCKOBOW OKPY>KHOCTH, T.€. HA
YpPOBHE CpEeOHErpyAMHHON TOYKM (Touka mpukpemsieHus 4 pebpa K
rpyauHe). Y IE€BOYEK U3MEPUTENIbHYIO JIEHTY HaKIaJbIBalIu C3aJH TaKXKe,
KAaK U Yy MAJIbYUKOB, a CIIEPE/IM €€ pacloyiarajlid HaJ rpyaHON Kene30H, B
MECTE IEPEX0Ja KOXKHU C TPYIHOM KIETKM Ha xene3y. [Ipu HamoxeHun
CAaHTUMETPOBOM  JIEHThl ~ OOCienyeMOMy  Mpeajarajiocb  HEMHOIO
NPUTIOTHATh PYKH, 3aTE€M OINYCTUTh UX. M3MepeHus mpoBOJUIUCH MPU
MaKCUMaJIbHOM BJIOXE€, BBIJOXE W TMPHU OOBIYHOM CIIOKOMHOM JIBIXaHUHU.
Cneagmnock 3a TeM, 4TOOBI TP MaKCUMaJIbHOM BIOXE OOCIEIyeMbIi He
NOAHUMAJI IUIEYH, a MPU MAKCUMAJIbHOM BBIJJOXE HE CBOAWI UX U HE
HAKJIOHSUICS BIIEPE/.

Cuna npasou u nesou pyk. g M3MEpPEeHHsT CWIbI PYK y JOETeH
MJIQJIIIETO MIKOJIBHOTO BO3pacTa Mbl HMCIOJb30BAIN PYUYHOU CTaHAAPTHBIN
auHaMoMeTp «JIK-25» u «IK-50».

OOcnenyeMblii CTaHOBWJICA MPSAMO, PYKH OIYLIEHbl BHHU3. 3aTeM
HECKOJIbKO OTBOJIWJI PYKY BIIEPE] U B CTOPOHY M, OOXBAaTUB JUHAMOMETP
KHCTHhIO, MAaKCUMAJILHBIM YCHJIMEM TIPU HEOOJIBIIIOM BIOXE CXKHUMAaJ €ro.
Hukakux HOMOJHUTENBHBIX JBH)KEHUN B IJIEYEBOM U JIOKTEBOM CyCTaBax
HE JonmycKaiock. [Ipu u3amepeHun KaxaomMy UCHBITYEMOMY Mpeiarajioch
cAenarh TPU TIOMBITKH, TIOCie Yero (UKCUPOBAICS HaUOOIBIITUN
nokaszarenb. Pe3ynbTaThl HM3MEPEHHH  3alUCHIBAIMCH B MPOTOKOI
o0cienoBanusa ¢ TOYHOCTRIO 10 0,1 Kr.

JIns  KoHTponss 3a (PYHKIMOHAIBHBIM  COCTOSTHUEM  CEpJICUHO-
COCYOUCTOM CHCTEMBI B MpOLECCE NEJAaroru4eckoro BO3JEUCTBUS
MIPOBOJIAIIOCH OMPEACIICHHE TOCTYMHBIX M JIOCTATOYHO WH(GOPMATHUBHBIX
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NOKa3aTeJel: 4YacTOThl CEPACYHBIX  COKpAIICHUH, apTEPUAIbHOTO
nasiieHus. VccnenoBaHus MPOBOJWIIMCH C MOMOIIBIO aBTOMATHYECKOTO
toHoMeTpa «Omron M4-I» Hugepnanackoro npousBoAcTBa. M3mepeHue
JAHHBIX T[I0KA3aTeJIE BBINOJHAIOCh 3 pa3a MOAPSA C MNOCIEIYIOIIUM
BBIOOPOM CPETHUX 3HAYEHHIA, YTOOBI MOTYIUTh OOBEKTHBHBIC TaHHbIE [252].

Jns onpenenenust yactoThl cepaeunbix cokpainieHuit (HCC) Bo Bpewms
(PUBKYJIBTYPHO-0310POBUTENBHBIX 3aHATUH, a TAKXK€ IpPU BBINOJIHEHUU
(yHKIMOHANBHBIX  NpPOO0 y  HUCHBITYEMBIX  NPUMEHSUICS ~ METOJ
MyJIbCOMETPUHN, KOTOPBIA MPOBOAMIICSA C MOMOIIBIO criopT-Tectepa «Polar
Precision Performance SW - Team Edition — S-810» (mpo-Bo
Ounnaaaun). Ha rpyas kaxaoro peOeHKa oJieBajicsi MHUKPOKOMIIBIOTEP-
OPUEMHHK, B MaMsITh KOTOPOr0 aBTOMATHUYECKH 3aHOCHJIMCH JTaHHBIE O
YCC uepes kaxnaple S5 cekyHa. Ilpu oOpaboTke JaHHBIX C
MUKpPOKOMIIBIOTEPA «CUYUTBIBAIHUCH BEJINYUHBI nyJibca B
COOTBETCTBYIOIINIM MOMEHT onpeaenenus YCC.

2.2 OcobenHocTH (U3MUYECKOT0 Pa3BUTH U PYHKIHO-
HAJLHOT0 COCTOSTHHS MJIAJIINX IIKOJHLHUKOB
CpeaHuX Ko I. 'omesist

B 2007-2008 rr. HnHa ©0a3ze cpeaHux 1mkoa Tr. [omens
Ne 5,7,20,28,32,40,43,47 Hamu u3ydajnoch (pu3nUecKoe pa3BUTHE U (DYHK-
MOHAIbHOE cocTosiHMEe yyammxcs |—4 knaccoB. Bcero oOcnemoBano
cBoite 1500 gerert Mmitaauiero mKOJbHOTO BO3pacTa.

®duznueckoe pazBuTHE W (YHKIMOHATBHOE COCTOSHHE MIIQJIINAX
IIKOJIBHUKOB OIMPEACIISIIOCH B YCIOBUIX (PU3NOTOTHIECKOTO MOKOA.

BrosiHe onpaBIaHHO OCYIIECTBISITh CPABHUTENBHBIN aHAIN3 KOJIUYECT-
BEHHBIX (CTAaTUCTUYECKHX) OIEHOK OTJICJbHBIX MOKa3aTeel, y JIUIl Mpo-
KUBAIOIIMX B JAHHOM PErMOHE, U MPUBOJAUTH UX B COMOCTABJICHUE C Kade-
CTBEHHBIMU (IKCHEPTHHIMHU) OIICHKaMH, CPAaBHUBATh MX C MOKA3aTEJIsIMU B
npyrux peruoHax. OTCyTCTBHE JOCTOBEPHBIX PA3IUYUN MEXKIYy HUMU I10-
3BOJISIET BOCIIPUHUMATH KOJIMYECTBEHHBIE OIIEHKU KaK HOPMATUBHbBIE MOKa-
3arenu. [[pyrumu cioBamu, y4eT KaueCTBEHHO CTOPOHBI HE SBJISIETCS OC-
HOBAaHUEM JIJIs OTPULIAHUSI OOBEKTUBHOCTU CaMOUW KOJIMYECTBEHHOM OICH-
K. B COKUBIINXCS YCIIOBUSIX BBIAEICHBI IBE OLEHKU — CTATUCTUYECKAS U
AKCHEPTHAsA. 32 OCHOBY IIPUHATHI SKCIIEPTHBIE OIICHKH, KOTOPBIE OTPAKAIOT
MOMYJISIITUOHHBIE OCOOEHHOCTH Pa3IMYHbIX BO3PACTHO-TIOJIOBBIX TPYIII UC-
MBITYEMBIX.
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Takum oOpazoM, mokazaTenu GU3NUYECKOTO PAa3BUTHUS U PYHKIMOHATb-
HOT'O COCTOSIHUSI MJIQIIUX IIKOJbHHUKOB, ITOJIYYEHHBIE B XOJI€ HCCIIEI0BA-
HUW, MBI COMOCTaBIIIM C JOJDKHBIMHU IOKa3aTeIsiMU, pa3padOTaHHBIMU
BEIYLIIMMH CIENAAINCTaMU [ OMENbCKOTO MEAUIIMHCKOTO YHHUBEPCUTETA, U
JAHHBIMH, MOJIYYEHHBIMU Ha IIKOJIBHUKAX U3 «YUCTOIr0» PEruOHA CTPaHbI
(r. MuHCK).

[TokazarensiMu ypoBHSI COMAaTUUYECKOTO Pa3BUTUS MJIAJIIUX IIKOIbHHU-
KOB CIIY>KWJIM JJIMHA U Macca Teja, OKpy)HOCTh rpyaHoit kietku (OI'K),
JTUHAMOMETPUS KUCTH, CBEJICHUS O KOTOPBIX MPEICTaBIICHbI B Ta0IMIIaX 3—06.

OmHuM U3 NPOSIBIECHUN WHIUBUYAIbHO-TUIIOIOTUYECKON (Oroornye-
CKOM) M3MEHYMBOCTH OpraHMU3Ma 4esIOBeKa MOKHO pacCMaTpUBaTh JUTHUHY
Tena. JlaHHBIN TOKa3aTedb OOHAPYKMBAET BO3PACTHYIO, MOJIOBYIO, TPYII-
IIOBYIO, BHYTPUTPYIIIIOBYIO M ANIOXAJIBHYIO M3MEHUNUBOCTH [172,198,299].

[Tokazarenu JJIUHBI Telda MIQANIMX IIKOJbHUKOB, MPOXUBAIOIIUX B
AKOpaJIMAlIMOHHBIX YCJIOBUSX T. ['OMens, Mbl CpaBHUBAJIU C POCTOBBIMU
nanHeiMu Kuenn AWM. m banpaxesckoro HO.U. [119], npennaraembimu
JUI DKCIEPTHOW OLICHKU. J[aHHBIA aHaIN3 CYIIECTBEHHBIX PAa3JIM4Ui B
MOKa3aTesAX JJIMHBI Tella MKOJIbHUKOB 7—10 set r. 'oMens HE BBIABUI
(p > 0,05) (Tabnumua 3). B cBSI3M ¢ 3TUM MOXKHO 3aKJIIOYUTh, YTO ITH JaH-
HbIE HAXOJATCS B MpeAenax JOMyCTUMbBIX BEJIUYUH ISl CBOEH BO3PACTHOM
IPYIIIIHIL.

CpaBHUTENBHBIA aHAIN3 MMOKA3aTENEN MACChI TEJIA UCCIEIYEMBIX JIETEN
C TOKa3aTeasIMU MAacChl TeJla IIKOJbHUKOB I. MuHcka [132] ycranoBui,
4YTO y 7-IE€THUX MAJIbUMKOB, a Takxke 8 W 9-leTHUX neBodek r. ['omens
Macca tena apocroBepHo Huxe (P < 0,05) Maccel Tena uX CBEPCTHUKOB U3
r. Muncka. [Ipu stom e neBouku 10 et r. ['omenss uMeOT 1OCTOBEP-
HO Oosbmryto Maccy (P < 0,05) OTHOCHUTENBHO CBOMX CBEPCTHHI] M3 MUH-
cka. B npyrue Bo3pacTHbIE MEPUOJIbI PA3IUYMI B Macce Tejia MKy MUH-
CKUMHU IIKOJbHUKAMH M IIKOJbHUKAMHU T. ['OMeNisi HE YCTaHOBJIEHO
(p > 0,05) (Tabmumna 3).

BrisiBIIeHBI CYIIECTBEHHBIE pA3WUUsl MEXKIY MAaccod Tella Cpeau
IIKOJIbHUKOB T. ['omensa ogHou Bo3pacTtHOU rpynmel. Hampumep, no nas-
HbiM Kpspka B.H. [145] y ManbuukoB B Bo3pacte 7 JET CPEeIHUE 3HAYCHUS
Macchl IPU CpEeAHEM pocTe BapbUpPYrOT oT 23,0 g0 26,3 Kr — B CpeiHEM
24,7 xr, a y JAeBOYEK NpH cpenHeMm pocte 124 cm macca — ot 22,3 10
25,8 xr — B cpeanem 24,1 kr.

VY ‘7-IIeTHUX MaJIbYMKOB I. ['OMeNss MUHUMAaJIbHBIN BEC 3aPETUCTPUPOBAH
Ha ypoBHe 17 kr, a MakcuMalibHbIid — 52 Kr. Y neBouek — 17 u 37 kr. B 1o
K€ BpeMs CpPEIHUE 3HAYCHUS HAXOAATCA B MpeJiesiax HOPMBI: Y MaJTbYHUKOB
— (23,4 £+ 3,5) kr, y neBouek — (22,8 + 4,3) kr (tadnuua 3). [lonyyeHnnsie
pe3yabTaThl CBUACTEIBCTBYIOT O TOM, YTO JIsl TPAKTHUKH (PU3MUECKOTO
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BOCIIUTAHUS BaKHO MUMETh MHGOPMAIMI0O O TAPMOHUYHOCTU TOKa3aTeseu
(¢u3HUecKoro pa3BUTHUS, HATPUMEP, HACKOJIBKO Macca Tejla COOTBETCTBYET
pPOCTY U OKPY>KHOCTH TPYAHOM KIETKH (KOHCTUTYLMHU Tena) MIIAIIINX
IIKOJIbHUKOB. B 3TOM cilyyae HE0OXOAMMO OpPUEHTUPOBATHCS HE Ha CPej-
HHE MMOKAa3aTeld, & HA UHAWBUYaJIbHbIC 3HAYCHUS JJISl KAXKJIOTO Y4alllero-
csl.

Tabnuna 3 — CpaBHUTENbHBIN aHAJIU3 HEKOTOPBIX MOKa3aTenel (pU3n4eckoro pa3Bu-
THUS IIKOJIBHUKOB 1—4-x KiaccoB r. ['omens

Ilon Bospacr, JluimHa Tena, cM Macca Tena, Kr
neT (X + o) (X +0)
Mnanmme | Jdomkueie | Mmagmme | Mnaamme
IIKOJIbHUKM | IOKA3aTeIH | IIKOJIBHUKHU | IKOJbHUKH
r. lomens [119] r. lomens | r. MuHCKa
[132]
Manpunku 7 122,5+5,9 123+£9 234+35% | 258+6,2
8 129.8 £ 6,5 130+9 28,1+6,7 | 29,1 £5,2
9 134,77+ 6,2 135+9 31,3£6,8 | 32,6 £5,1
10 138.2+6,5 140 £ 9 32,7+£2,77 | 33,8+53
JleBoukM 7 121,0+ 5,1 123+9 22,8 +43 24 £2.,8
8 128,6 £5,7 130+ 9 26,5+£39*% | 27,7+ 1,5
9 132,2+6,5 135+9 284 +5,6% | 30,9+5,1
10 140,4 + 3,9 140 +9 36,0+ 64* | 323+5,1

[Ipumeuanue: 3aech U ganee JOCTOBEpHOCTh pazmnunid: * npu p < 0,05,
** mpu p < 0,01, *** mpu p < 0,001 (t-xkpurepust CTprojieHTa)

Teraxo JI.W. u Mapduna O.B. [276] npoBenu aHanu3 JUHAMHUKH MTOKa-
3arenel (PU3UYECKOTO Pa3BUTHSI OENOPYCCKUX IIKOJIBHUKOB /—17 neT Ha
MPOTSIKEHUH TOCHEAHUX JecaTrieTuil (okoso 20 Teic. yenoBek 3a 1996—
1997 rr. mu 2006-2007 rr. uccinenoBaHuil). ABTOpaMH KOHCTAaTHPOBAHO
CHIDKEHHME TToKa3aTesel JIMHBI Tea y eteit oboero nmosia 9—16 et B 2000
r. o cpaBHeHHUIO ¢ 1990 r., Macchl Tea y MaJIb4MKOB B BO3PACTHOM HWH-
tepBasie oT 13 no 16 ner m nokazarenerr OI'K y manpumkoB ot 13 nmo
17 ner, 4TO CBHICTEILCTBYET O MPOIIeccax JENTOCOMHU3auu (Tadauib! 4,5).
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Tabmuna 4 — CpenHue JaHHBIE 10 OCHOBHBIM TOKA3aTENsIM (PU3UYECKOTO Pa3BUTHS
y manpunkoB Pecniy6nuku benapycs (o Terako JI.W., Mapdunoii O.B., 2008)

Bospact,| n |[nunatena,)] m |Maccatena,] m |OI'K,cmMm| m

JIeT CM KT
Manpuukn, 1996-1997 rr. ucciaenoBaHus
7 132 123,00 4,83 23,81 2,82 60,27 2,90
8 172 128,66 5,19 27,14 3,76 62,69 3,27
9 179 134,40 5,75 29,57 4,24 | 63,82 3,22
10 194 140,22 6,23 32,92 5,22 66,53 4,29
11 184 144,72 6,41 36,13 5,42 69,06 4,28
12 179 150,35 7,15 39,90 7,18 71,72 4,88
13 184 157,20 7,86 45,40 7,94 | 75,09 5,50
14 195 164,59 8,68 51,89 9,34 | 79,58 6,46
15 237 172,07 8,00 58,97 9,60 84,53 6,85
16 216 175,44 5,88 63,72 1,47 87,96 513
17 173 176,36 6,50 65,07 7,45 89,33 5,23
Manpunku, 20062007 rT. UccleIoBaHUS
7 371 123,76 5,81 24,83 3,84 | 60,42 3,38
8 149 128,70 5,99 27,61 4,39 62,44 3,92
9 157 133,11 6,65 30,61 5,45 64,39 4,54
10 180 138,55 5,78 34,14 7,31 67,10 6,27
11 97 143,73 6,72 37,38 7,52 69,58 6,32
12 150 148,86 7,69 40,41 8,99 71,74 7,19
13 343 155,48 8,28 44,46 8,82 73,02 6,10
14 168 161,98 8,62 51,55 11,70 | 78,20 8,41
15 160 168,25 7,11 56,09 9,41 81,68 6,25
16 144 173,15 7,52 63,02 10,32 | 85,48 6,72
17 173 176,59 7,37 65,63 10,38 | 87,44 7,15

ABTophI [276] KOHCTATUPYIOT, YTO B MIIAJIICH TPYIe MalbuyuKoB (7—
12 ner) u neBouek (7—17 ner) Hameuaercs TEHACHUMWS YBEIMYECHUS IO
cpaBHeHUIO ¢ 1990 r. mokasaresiell Macchl Tejia. Y MEHBIIIEHUE YHUCIIA Je-
Tel, UMEIOUIMX Ae(PUUIUT MacChl Tella, 10 MHEHUIO aBTOPOB, MOXXHO CUH-
TaTb  ONOCPEAOBAHHBIM  PE3YJbTATOM  YIYYIIEHHS  COLUAIBHO-
HSKOHOMHUYECKUX YCJIOBHM KM3HU JUIsl HACEJIeHUI Hamieil pecnyOnuku. B To
K€ BpeMs YJIYUYIIEHUE COLMAIbHO-DKOHOMHUYECKUX YCJIOBUW MPUBOJIUT K
TOMY, YTO CPEJIM COBPEMEHHBIX OETOPYCCKUX AETel MIIAAIIErO IIKOJIBHOTO
BO3pacTa mo cpaBHeHHIO ¢ 1990 r. yBenmmumBaeTcs 4ucio pedsT ¢ U30bI-
TOYHOW MAacCOM Tesa, YTO HE MOXKET PaCLiEHUBATHCSA KAaK MOJIOKUTEIbHBIN
dakr.
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Tabmuna 5 — CpenHre qaHHBIC IO OCHOBHBIM ITOKA3aTelsIM (PU3UIECKOTO Pa3BUTHS
y neBouek Pecniyonuku benapycs (o Terako JI.W., Mapdunoit O.B., 2008)

Bospact,| n |/[nunaTtena,)] M |MaccaTena, m OI'K, m

JeT CM KT cM
HeBouku, 1996—1997 rr. ucciaemoBaHus
7 132 123,35 5,73 24,02 2,92 | 53,13 | 3,38
8 183 128,38 5,41 25,86 3,77 | 63,28 | 3,74
9 173 133,03 5,86 28,01 4,46 | 61,66 | 3,81
10 175 138,95 5,99 31,29 544 | 64,76 | 4,28
11 195 145,71 6,78 35,32 6,35 | 63,49 | 4,87
12 181 152,52 7,41 41,66 7,86 | 72,92 | 5,99
13 182 157,17 6,26 44,28 7,33 | 75,06 | 5,42
14 191 161,60 5,45 49,40 7,07 | 73,10 | 4,85
15 222 164,26 5,54 52,89 6,71 | 83,92 | 4,75
16 195 164,88 5,32 54,79 6,51 | 81,70 | 4,82
17 165 164,26 5,31 56,20 6,64 | 81,91 | 4,44
JleBouku, 2006—2007 rr. vcciieJOBaHUS
7 354 122,61 6,02 24,27 448 | 53,62 | 4,25
8 153 128,37 6,20 26,50 438 | 61,22 | 491
9 167 132,67 6,05 28,80 535 | 62,78 | 5,18
10 172 138,43 6,45 32,17 594 | 65,48 | 6,05
11 93 144,27 7,12 37,39 10,86| 73,20 | 8,46
12 153 151,19 6,69 41,56 9,54 | 74,04 | 9,22
13 343 157,14 7,12 46,63 10,11| 75,56 | 7,20
14 151 161,00 6,65 51,07 9,62 | 81,82 | 6,71
15 185 162,42 6,14 53,10 8,65 | 82,27 | 5,26
16 125 163,32 5,44 55,78 8,64 | 83,35 | 5,49
17 201 164,24 5,83 56,41 754 | 8252 | 5,13

CpaBHutenbHblld aHanu3 mnokazareneilt OI'K wuccnemyembix gered c
n0oDKHBIME TokasatessiMu 1o Kpsoky B.H. [145] mokasan, 4to y Manbyu-
koB 7, 8 u 10 net u aeBouek 7-9-nerHero Bo3pacta nokazareau OI'K Ha-
XOJIATCSI B Tpeieiax JOMyCTHMBIX BEIWYWH JJISI CBOMX IIOJIOBO3PACTHBIX
rpymmn. [Ipu sTtoM y mansuukoB 9 net u aeBodek 10 ser mokazarenmn OI'K
HenoctoBepHo (P > 0,05) mpeBbIIAIOT CPETHECTATUCTUUECKUE JTOJIKHBIE
nokazaTeu (Tabiuia 6).

Hccnenyst KUCTEBYIO JUHAMOMETPHIO, MBI MPHUIIUTA K BBIBOJY, YTO ITO-
Ka3aTeJI OTHOCHUTEIbHOW BEJIMYMHBI MBIIIIEYHONW CHIIBI OymyT Oosiee 00b-
€KTUBHBIMH, TIOTOMY YTO POCT CHJIbI B IIPOIECCE OHTOTECHE3a B 3HAYUTEIb-
HOM Mepe CBsI3aH C YBEJIWUYCHHEM Beca Tejla U MBIIIEYHON MacChl MITQIIINX
IIKOJILHUKOB. TakoW MOX0/1 MO3BOJISET JIETKO PaHXUPOBATh MOJTYUYCHHbBIC

80



pe3yabTaThl U MPEJCTABIATh UX B 0ajulax MO MEpe OTKJIOHEHHUS OT JIOJIK-
HbIX BeJMYMH. OTHOCHUTENIbHBIE BEJIWYMHBI MBIIMIEYHOW CHJIBI MIIAIIINX
IIKOJIbHUKOB, COOTHECEHHOW C MX MACCOM Te€JIa U BBIPAXKEHHOM B MPOICH-
Tax, MpUBEJCHBI B Tabmuie 6. 13 Hee ciemyer, 4To y MIKOIBHUKOB 1—4-x
KJIaCCOB T. ['OMeJisi OTHOCUTEIIbHAsI CUjla BO BCE BO3PACTHO-TIOJIOBHIC Ti€-
puoasl noctoBepHo (P < 0,05) HKEe CpaBHUTENBHBIX JAHHBIX MO IIKOJb-
HUKaM T'. MUHCKa.

Tabnuma 6 — CpaBHUTENBHBIA aHATH3 HEKOTOPHIX MOKa3aTesnel (hU3MIecKoro pa3Bu-
THUS IIKOJIBHUKOB 1—4-X KinaccoB r. 'omens

ITon Bospacr, OI'K, cm OTtHOcCHUTEIbHAS
JIeT (Yi o) KUCTEBasi JUHAMOMETPUS,
%
(X+0)

Mnanmme | JloJDKHBIE Mnanmue Mnagmue
IIKOJIbHUKH | IOKA3aTEIN | IIKOJbHUKH | ITKOJbHUKH

r. [omens [145] r.['omens | 1. MuHCKa

[132]

MaJbp4uku 7 58,5+4,8 56 — 66 16,0+ 10,1* | 41,2+ 13,5

8 62,5+4,6 57 - 68 18,0+9,7* 43,5+ 11,7

9 64,3 +£ 6,6 61— 68 26,5+ 13,1* [50,1 £11,4

10 649 +5,2 61-73 35,4+9,5*% | 48,1 £12,6

JleBoukm 7 58,8 +5,2 54 — 64 16,0 £ 11,3* | 36,7+ 14,2

8 60,4 £ 4.4 55 - 67 20,1 £9,3* | 38,9 +10,7

9 60,9+ 2,2 53 - 64 21,6 £12.2*% 42,0+ 12,5

10 66,5 + 8,6 58-71 29,7+ 11,5*% 1448 £273

B pesynbprare mnpoOBENEHHOTO aHajdM3a MoKa3zarened (QU3nIecKoro

pa3sBUTHUS  MJIQIIMX  IIKOJBHUKOB MOXHO KOHCTAaTUPOBAaTb, 4YTO
OTHOCHUTEJIbHASI KUCTEBAS TMHAMOMETPUS y JETEH UMEET CaMbld HU3KUU
YPOBEHb.

DYHKIHMOHAJIBHOE COCTOSHME OpPraHu3Ma LIKOJbHUKOB 1—4-X KiaccoB
r. 'omens OLEHMBAIOCH MO CIEAYIOIIMM II0KA3aTeJsiM: JKU3HCHHAs €M-
kocth nerkux (JKEJI), 3amepikka neixanusi Ha Boxe (mpoOa Illranre), 3a-
JepKKa JbIXaHus Ha BbIoxe (mpoba ['eHun), yactoTa cepaeyHbIX COKpa-
uienuii B nokoe (UCC), aprepuansHoe gasieHue B nokoe (A/l), myabcoBoe
nasnenne (I10).

Kak wusBectHo, XKXEJI oTpakaer MakcUMallbHO BO3MOXKHYIO T[IIyOUHY
JBIXaHUSI U ABJISIETCS BAXKHBIM MOKa3aTesieM (PyHKIHOHAIbHBIX BO3MOYXKHO-
CTel BHemHero apixanus [121].
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CpaBHuTenbHbli  aHanmu3 (¢aktudeckux BenuuuH JKEJI  miamgmmx
IIKOJIbHUKOB ¢ J0JKHBIMU TokazatensiMu JKEJI mo Xpunkosoit A.l'. u
Antponosoit M.B. [310] nmoka3zan, 4To y MalibuuKOB B BO3pacTe 7 JIEeT Be-
JWYMHA JAaHHOTO MoKa3arens HeaoctoBepHo (P > 0,05) mpeBsimaeT J0K-
HBIC ITOKa3aTely, a B Bo3pacre 8 u 10 jget — nocroBepro (p < 0,05).

VY 9-netnux mansuukoB nokazarenu JXKEJI noctosepro (p < 0,05) Huxe
CPEIHECTAaTUCTHYCCKHX, MPEIaracMbIX JJIs OIICHKH (Tabuma 7).

Tabnuna 7 — CpaBHuTenbHbIN aHanu3 nokaszareneit JKEJI mmanmmx mkoasHUKOB 1-4-x
KJ1accoB T. ['omens

ITon Bospacr, YKEJL, M (X £ 0)

€T JIoJKHBIE Munaamme Mnasmmue

[IOKa3aTeau | IIKOJIbHUKU IKOJIBHUKHU

[310] r. lomens r. MuHCKa

[132]

Mapunku 7 1400 1489 + 246 1396 £ 215
8 1500 1640 &+ 293* 1542 + 233

9 1800 1561 £ 379* 1678 +205
10 2000 2125 +£241* 1806 + 195*
JleBoUKH 7 1200 1441 + 193* 1256 + 183*
8 1400 1483 + 180 1365 + 184*

9 1600 1483 + 241* 1580 +£212
10 1900 1945 + 286 1629 + 224*

Cnenyer OTMETHUTh, YTO Y JIEBOYEK B Bo3pacte 7 jer nokaszarenb KEJI
noctoBepHo (P < 0,05) mpeBbIIaeT JOHKHBIE MOKA3aTeN JjIsl TAaHHOTO
BO3pacTa, a B Bo3pacte 8 u 10 et — HemocToepHo (p > 0,05).

B Bo3spacre 9 ner y neBouek nokasatesb JKEJI noctoBepHo Himke (P < 0,05)
CPEAHECTATUCTUYECKHUX JIOJKHBIX MOKA3aTEIIEH.

CpaBHutenbublii aHanu3 nokaszarener JKEJI y mkonbHuKOB T. ['oMens
OTHOCHUTEIBHO IIKOJIBLHUKOB T. MuHCKa [132] mokasai, 4To y ACBOYEK B
7,8 u 10 net, a Takxke y manbuukoB B 10 ner — nokazarenu KEJI nocro-
BepHo BbIe (P < 0,05) orHocurensHo moka3zatener JKEJI mKkogsHUKOB
r. MuHcka.

N3BectHo, uto runokcuueckue npoObl (Llltanre m ['enun) B mokoe
OTpaXkaroT (PYHKIIMOHATBHOE COCTOSHUE JBIXaTEIbHONM H CepIedyHO-
COCYJIUCTOM CHUCTEM, NTOKA3bIBAIOT YCTOMYMBOCTh OPraHU3Ma K HEJOCTATKY
KUCJI0pOoJa (TMIOKCHUH ) U HAKOIIJICHUIO YTIIEKUCIIOTO ra3a (TUIEpKAIHKUN ).

AHanu3 pe3yiabTaToB TUnokcudeckux npod (mpoOsr ltanre u mpoObl
I'enun) BeIsiBUII qocToBepHO HU3KUE (P < 0,05) cpaBHUTENbHBIC JAHHbBIC Y
MJIQIINX IIKOJIBHUKOB T'. ['oMenst 1o cpaBHEHHMIO C J€ThbMU I'. MUHCKAa.
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Hckimouenne coctaBuin mokasatenu mpod Illtanre u ['eHyn y MalbuMKOB
9 ner. DTO CBHIAETEILCTBYET O HEBBICOKOM YPOBHE (DYHKIIHOHAIHLHOTO
COCTOSIHHSI JIbIXaTEeIbHON CHCTEMBI MIIAJIINX I[IKOJBHUKOB T. ['omerns
(Tabmnwuia 8).

Tabnuna 8 — CpaBHUTENbHBIN aHATU3 PE3yJbTATOB TMIOKCHYECKUX MPOoO y nereit
MJTaJILIETO MIKOJIBHOTO Bo3pacTa r. ['omens

ITon Bo3spacr, [Ipo6a IllTanre, ¢ [Ipo6a I'enuwn, ¢
JeT (X + o) (X + o)

Munanaime Mnagmme | Mmnagmue | Mnagmme
ITKOJTPHUKY | TKOJIBHUKH | IIKOJBLHUKH | IMKOJILHUKH

r. 'omens r. Muncka | r.l'omensa | r. MuHcka

[132] [132]

Manpuyuku 7 18,9+10,3* | 40,4+13,9 | 13,0+£2,6* | 154+£16,3
8 225+9,7* |1434+149 | 118+2,1* | 20,6 £11,9

9 444+98 |453+13,9 | 22,6+4,9 | 21,0+13.2

10 29,5 £ 10* 39,7+10,1 | 12,5+3,9* | 26,9+9,7

JleBoukHn 7 14,1 +£59* |34,6+12,6 | 13,0£4,7* | 13,7+19,3
8 21,0£5,7* | 359+£9,9 | 11,9+4,5*% | 21,5+ 10,1

9 304+69*% | 394+146 | 18,7+5* | 22,1 +£13,6

10 26,4 +16,2*% | 382+95 | 12,8+34* | 244+ 10,7

O coCcTOSHMM CHUCTEMBI OpPraHoB KpPOBOOOpAIIeHUS  MIIQJIIUX

IIKOJILHUKOB B HAIIIEM KCCJIEIOBaHUU MBI cyauiu 1o nokazarensim YCC u
BenmurHaMm A /.

HawnGonee maOunpHBIN TMOKa3aTelbh KapAWOTEMOJMHAMHKHA — YacTOTa
cepaeunbix cokpaimiennit (UCC), uamensmomascs B MOPOLECCE pOCTa U
3aBUCSIIAS KaK OT BHEIIHE CPEIOBBIX, TAK U OT BHYTPEHHUX (TIOpaXEHUS
ceplilia, 3HAOKPUHHBIE PACCTPOMCTBA, aHEeMUsi U Apyroe) (GakTopos.
UCC sBnsierca oaHUM H3 HaubOojee HWHGOPMATUBHBIX I[OKa3aTeseu
BO3JICHCTBUS HATPY3KW Ha opraHu3M wHauBuaa [12,117].

CpaBHutenbHblii aHanu3 nokazarened YCC y mkonpHUKOB 7—10 ner
¢ mokasaresiMu YCC miaammx IMIKOAbHUKOB I'. MuHcka [132] mokasan,
YTO y MaJIbUUKOB M AeBoYeK 7 U 10 JeT putMm cepAla JTO0CTOBEPHO HUKE
(p <0,05-0,001) oTHOCHTEIILHO IIKOJIHHUKOB I'. MuHCKa (Tadmuima 9).

[TonyuyeHHbIe pe3yJbTaThl HE UCKIIOYAIOT MPEIANO0JIOKEHUE, UTO IKOI0-
TMYECKU HEeOJIaronpusTHBIC YCIOBUS MPOKUBAHUS OKa3bIBAIOT HETATHBHOE
BIIMSIHUE HA BET€TATHUBHYIO HEPBHYIO CUCTEMY, a Yepe3 Hee Ha PUTM Cep/I-
na. Y geredl MiaAliero HIKOJIbLHOTO BO3pacTa €llle HEeIOCTATOYHAsl COKpa-
TUTEIbHAS CTIOCOOHOCTh MHOKAp/1a, MaJI0 SKOHOMHA JIESITEIBHOCTD CepIlia
¥ HEBENWK ero (PyHKIMOHAILHBIN pe3epB. ITO CBSA3AHO C MpeobdiiagaHueM
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CUMITaTUYECKHUX BIIMSHUN Ha CEepJIIle W BO3PACTHBIMH OCOOCHHOCTSMHM Te€-
moauHaMuku [112,117]. [To-BuauMoMy, OpraHu3M MIIAIIINX IIKOJbHUKOB,
aIanTUPYSACh K OKPY’KalOIIeH cpeze (3arpsA3HEHUE cpeibl, 00pa3oBaTelib-
HBIM MPOIIECC), HAXOIUTCS Ha YPOBHE IOCTOSTHHOT'O YTOMIICHHS.

Tabmuma 9 — CpaBHUTENbHBIA aHAIN3 HEKOTOPBIX MOKazaTenell (hyHKIMOHATHHOTO
COCTOSIHMS ACTEM MIIAZILLIETO IIKOJBHOIO BO3pacTa

Ilon Bos- YCC,, yn/mun [TynbcoBoO€E naBieHue,
pacr, (X + o) yei. e (X £ o)

JICT Mnanmue Mnapamue Mnapgmue Mnanamue
IIKOJBHUKHA | IIKOJILHUKH | IIKOJFHUKH | IIKOJILHUKH

r. 'omens r. Muncka r. 'omens r. MuHcka

[132] [132]

Mamnbuuku | 7 88,4+ 14,2* | 951+142 | 419+154* | 30,4+6,2
8 89,0 + 14,8 94,0+ 12,9 345+ 14 31,9+6,6

9 76,3 £12,8 91,7+ 11,9 | 50,8 +29* 34,3+9,3

10 | 82,4+9,3*** | 90,0+14,8 | 36,0+14,9 | 36,0+7,9

JleBouku 7 91,9 £ 89*** | 95,0+14,4 | 36,9+12,5 | 32,1+6,9
8 935+14,7 |93,0+£11,8 | 37,0+10,9 | 33,4+6,9

9 81,5+9.4 943+14,3 | 38,7+9,7 33,3+6,3

10 | 89,8 £ 0,5*** | 999 + 12,6 31,3+ 10 36,9+7,3

CpaBHUTENBHBIA aHAIU3 MOJYYEHHBIX JAHHBIX IMYJIbCOBOIO JABICHUS
(ITQ) y miaamux MIKOJIbHUKOB OTHOCUTEIBHO 3KCIIEPUMEHTAIbHBIX JIaH-
Heix Komoca B.M. [132] nokasai, yto y ManpunkoB 8 u 10 jer 3HaueHHS
JAHHOT'O TOKa3aTelisl SIBJSIOTCS MPAKTUYECKU UJICHTUYHBIMU. B BO3pacte
7 u 9 ner y masibunkoB rnokazarenu I[1J] nocroepno (p < 0,05) npeBsiiia-
IOT MOKA3aTeIu IKCIIEPTHBIX OLIEHOK.

VY neBouek 7-9 ner nokaszarens [IJ] HE3HAYNUTENBHO MPEBBIMIAET IKC-
neptHbie ouieHku (P > 0,05), a B Bo3pacte 10 jieT — He3HAYMTENBHO CHUKEH
(p > 0,05) (Tabmnuia 9).

Ananu3 nokazareneit A/l y Miaaamumx mKoJIbHUKOB (KaK CUCTOJIUYECKO-
ro, TaK W JMACTOJIMYECKOr0) BBIABUI JocTOBepHOE npebiicHue (P<0,05)
MoKa3aresied MPaKTUYECKU BO BCEX MCCIEAYEMBIX BO3PACTHBIX TIpymmax
OTHOCUTEIBHO SdKCIEpUMEHTaNbHBIX AaHHbIX 1Mo Komocy B.M. [132], 3a
uckirodenueM nokazareneid AJl u CJI y neBouek 10 sner (p > 0,05) (Ta6-
muna 10).

Cnenyer orMeTuTh, uto cucronundeckoe aasieHue (CAJl) B TeueHue
IIKOJBHOTO BO3pacTa yBenuuuBaeTcs Ha 23 MM pT. cT. [118]. YuurtsiBas
ATO, CTAHOBUTCS MOHSTHBIM, YTO HY>KHO CBOEBPEMEHHO MPEINPHUHSITH CO-
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OTBCTCTBYIOIIUEC MCPBI, TAK KaK BCC CCTOIHAIIHUC IICPBOKIACCHUKH — II0-
TCHIUAJIBHBIC TNIICPTOHUKH.

Tabmuma 10

— CpaBHUTENBHBIM aHANU3 HEKOTOPBIX IIOKa3aTeleil cepaedyHo-
COCYJIUCTON CUCTEMBI IIKOJILHUKOB 1—4-X KitaccoB r. ['omens

Ion Bos- ApTtepuanabHOe JIaBJICHUE, MM PT. CT. (Yi o)

pact, CUCTOJIMYECKOE JUACTOJIMYECKOE
JICT Mnagmmue Mnagmmue Mnaamme Mnaamme
IIKOJABHUKH | IIKOJBbHUKHA | HIKOJBHUKH | IIKOJIbHHU-

r. 'omens r. Muncka r. 'omens KU
[132] r. MuHcka

[132]

Manpyuku 7 1106 £14,3* | 92, 7+8,8 | 76,1 +13,7* | 58,7+ 6,0
8 112,4+16,0* | 948 +11,3 | 61,6 +19,0* | 58,5+6.,5
9 112,7+19,1* | 99,2 +10,5 | 76,7+ 11,7* | 62,2+7,3
10 106,1 +22,1* | 100,3+9,7 | 63,5+14,6* | 60,1 £6,7
JleBouku 7 105,2+11,3* | 90,7+9,0 | 68,1 +14,0* | 57,3+5,9
8 105,6 +12,5* | 90,6 £7,9 66,9+93* | 57,3+£5,0
9 106,5+15,0* | 97,7+9,6 | 75,2+158* | 60,8 £5,9
10 97,1+ 13,3 95,6 +£ 8,9 58,2+12,0 | 58,4+5.,8

Takum oOpa3zom, Bo3pacTHas JUHAMUKAa OCHOBHBIX IOKazaTenen (pusu-
YEeCKOro pa3BUTUS M (DYHKUHOHAIBHOI'O COCTOSIHMSI MJIQIIMX LIKOJIbHH-
KOB, [IPO’KMBAIOIIKX B HEOJIArONPUITHBIX PaJUO3KOJIOTUYECKUX YCIOBUSIX,
COOTBETCTBYET OOLIMM OHMOJIOTMYECKUM 3aKOHOMEPHOCTSIM pPa3BUTHUA Jie-
Tel. B TO ke Bpems, BO BCEX BO3PACTHBIX IIEPUOIAX Y JETEU CHUKEHBI OT-
HOCHUTEJIbHAs Cuiia, JIerouHble 00beMbl, okazaTenu npod llranre u I'en-
YW, BBISBJICHBI HEXKEaTelbHbIe OTKJIOHEHUs no mnokazarensiM UHCC, A/l u
[11. ITpu 5TOM GOJNBIIMHCTBO APYTUX UCCIEAYEMbIX TTOKa3aTenen Gpusnde-
CKOTO Pa3BUTHUS M (PYHKIIMOHAIBHOTO COCTOSIHUS MJIQAIIUX IIKOJIbHUKOB
HaXOJUTCS Ha YPOBHE XapaKTEPHBIX 3HAYCHHUI WM HE3HAUYUTEIHHO BapbU-
PYET BOKPYI CPEIHMX 3HAYEHHU, MPEICTABIECHHBIX Pa3HBIMHU JKCIIEPTAMM,
a TAK)KE€ CPABHUTEIIbHBIX JTaHHBIX, PACCMOTPEHHBIX HAa MaTe€pUalie IKOJIb-
HHUKOB I'. MUHCKA.
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3 COBEPIIEHCTBOBAHUE JBIXATEJBbHOH
OYHKINHU Y MUIAJIINX TIKOJIBHUKOB

3.1 Heawb, 3a1a4m, METOAbI M OPraHU3ALUA
HcCIe0BaHUS

Lenv uccneoosanuss — pa3padoOTaTh U HKCIECPUMEHTAIBHO OIICHUTH WH-
HOBAIIMOHHYK0 METOJIMKY KOMIUIEKCHOM JbIXaTeJIbHOW TUMHACTHUKHU JJIs
MJIQJIIIAX TIKOJIBHUKOB BO BPEMSI MPOTYJIKA B YCJIOBHUSX TPYNN MPOJJICH-
HOT'O JIHSI, CHOCOOCTBYIOIIYIO PA3BUTHIO U MOBBIIIEHUIO (DYHKIIMOHAIBHOTO
MOTEHIIMaJIa AbIXaTeJIbHON CUCTEMBI JETEH.

3aoauamu ucciedosarus ABISIINACE.

1. Pazpaborarb  WHHOBAIIMOHHYIO  METOJUKY  KOMILUIEKCHOM
IbIXaTEJIbHOM TMMHACTUKHU ISl JETeW MIIAJUIEro IIKOJBbHOTO BO3pacra B
ycnoBusax ['TI/I.

2. DKCIEpUMEHTAIbHO O000CHOBaTh 3(G()EKTUBHOCTh MPUMEHEHMUS
MHHOBAIIMOHHON METOJIMKU KOMIUIEKCHOM IbIXaTeJIbHOM TMMHACTUKHU BO
BpeMs IPOTYJIKU JJIs1 MIIAIINUX MIKOJIBHUKOB, ntocemaromux [T/,

[TocraByieHHble B paboTe 3aJjayu PEHIATUCh C MOMOIIBIO CIEAYIOIIUX
Memooo8 uUccie008aHUsl.

e AHaNMU3 CHEUUAIBHOW HAyYHO-METOJAMYECKON JIUTEPATyphl U HOP-
MaTHUBHOW MIPABOBOU JOKYMEHTALIUU.

e [Iegaroruueckoe HaOIIOACHHE.

e AHTpPOIIOMETPHS.

e [learornyeckuii AKCIEPUMEHT (KOHCTATUPYIOMMK U (opMupyrO-
uit).

o OU3HUOJIOTUYECKUE METOJbI (CIUPOMETPHsS, ITHEBMOTaXOMETpHS,
METO/IbI OIIEHKH CEPJACYHO-COCYIUCTON CUCTEMBI).

e MeToapl MaTEMAaTHYECKON CTAaTUCTHUKU.

Ananuz  cneyuanvHoOU — HAYYHO-MEMOOUYECKOU  aumepamypvl U
HOPMAMUBHOU NPpasoBol 00OKYMeHmayuy O3BOJIUII BhISIBUTD:

— COCTOSIHME 370pPOBbS IIKOJIbHUKOB, MPOXUBAIOIINX B IKOJOTUYECKU
HEOIaronpUsITHBIX YCIOBUSIX;

— BO3PACTHBIE OCOOEHHOCTH KapAHUOPECHUPATOPHON CUCTEMBI Yy JeTel
IIKOJBHOTO BO3PacCTa;

— PE€3€pPBBI AbIXaTCILHOW CUCTEMBI M ITYTH WX MOBBILICHUS;
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— JpIXaTeJbHble THUMHACTUKM W  O3J0POBUTEIBHBIE CUCTEMBI C
VICIIOJIb30BAHUEM JIBIXATENbHBIX YIPAXHEHUH, IPUMEHSAEMBbIE B IIPAKTUKE
(bU3UYECKOTO BOCIIUTAHUS IIKOJIBbHUKOB,;

— BIHUAHME 3aHATUM (PU3MUECKUMHU YOPAKHEHUSIMU HAa CHCTEMY
BHEIIHETO JbIXaHUs Y I€TEN U MOJAPOCTKOB.

Hcnonp30Banuch IUTEPATypHBbIE ICTOYHUKH IO CHEAYIOIIUM OTPACIISAM:
TEOpUM U METOJAUKE (UBUYECKOrO BOCIUTAHUS, B TOM YHUCJE
0370POBUTENBHON (U3UYECKON KyJIbType, I€Jaroruke, (QPU3HOJIOTUH,
BAJIEOJIOTMH, CHOPTUBHON MEIMIIMHE, MATEMAaTUUECKOU CTATUCTHUKE.

Ileoacocuueckoe nabnrooenue

[lenarorndyeckoe HaOJIOACHUE OCYIIECTBISUINCh 3a IIKOJbHUKAMU,
MOCCIIAIOINMA  TPYNIly NOPOIJIEHHONO JHS W MPOXKUBAOIIMMHU B
HKOJIOTMYECKU HEOJAarOompUsITHBIX YCIOBHSX, U 3a OpraHU3alueil ¢ HUMU
(GUBKYIBTYpPHO-O3JJOPOBUTEIBHBIX  3aHATHH. Bo Bpemss mociienHux
(dbUKcHUpoBaach JBHUTaTelibHasT AaKTHUBHOCTh JCTEH HW JUHAMHKA UX
BOBJICUCHHOCTH. llomyyeHHBIE  pe3ynbTaThl  MCIOJB30BAIKNCH  IIPH
MIPOBEJICHUM TI€IarOrudecKoro 3KCIEpUMEHTa, a TakKe I pa3padOTKH
MHHOBAIIMOHHON METOAUKHU KOMIIJIEKCHOM AbIXaTeIbHOM T'MMHACTHUKU IJISI
MJIAJIIIAX IKOJIBHUKOB B TPYNIIAX MPOJIJIEHHOTO JTHS.

lleoazoeuueckuil sxcnepumenm
(KoHcmamupyowui u opmupyrouuts)

[legarornueckuii SKCIIEPUMEHT MPOBOJMIICS B BUJIE KOHCTATHUPYIOLIETO
U Gpopmupyroriero skcrnepumenTos [37,43,328].

B xoze npoBeneHus npeaBapuTeNbHbIX UCCIeA0BaHUN (cenmsabps 2007
— uonb 2008 22.) W3yyanuch OCOOEHHOCTHM (DPU3UYECKOTO Pa3BUTHUS U
(YHKIIMOHAILHOTO COCTOSIHUS MJIQJNIMX IIKOJBHUKOB, MPOXKUBAIOIINUX B
IKOPATUAIMOHHBIX yCTIOBUsAX T. ['oMens, mpu (akTHueckord opraHu3anuu
NESATeNIbHOCTH ~ TPyNn  MPOJJIEHHOrO0  JAHS,  PEKOMEHJIOBAaHHOM
HOPMaTHBHBIMU MPABOBBIMU JOKyMeHTamu [214,228,229,230].

YTOYHSIIMCh ~ HANPABJICHHOCTb W COJACp)KaHWE  (PU3KYJIBTYpPHO-
O3/IOpPOBUTENFHBIX 3aHATHA B YCIOBUSX TPYNN MPOJJICHHOTO IHS, X
BEJIMYMHA U PEKUMBI PU3NIECKUX HATPY30K.

Pe3ynpTaToM KOHCTATHPYIOIIETO AKCIIEPUMEHTA SIBIJIACh TEOPETUYECKas
pa3paboTka WHHOBAIIMOHHOW METOJUKM KOMIUICKCHOM  JbIXaTeJIhbHOM
TMMHACTUKY [Tl MIIQJIINX IKOJIBHUKOB, TPUMEHSIEMasi BO BPeMs IPOTYJIOK
B YCJIOBUSIX TPYIIIBI MPOJICHHOTO JIHS.
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B dopmupyrowem neoazocuueckom sxkcnepumenme (cenmsaops 2008 —
mati 2009 2e.) anpobupoBaiach WHHOBAIMOHHASI METOJMKA KOMIUIEKCHOM
IBIXAaTEIbHON TMMHACTUKYU JJISI MIIQJIIINX IKOJbHUKOB B YCIOBUSX TPYIIN
OPOJJICHHOTO JAHS, TPOKUBAIOIIUX B SKOPAIUALIMOHHBIX YCIOBUSAX.

D@ heKTUBHOCTh, TPOBEJAECHHONW pPabdOThl OIEHHUBATIACh IOCPEICTBOM
KOHTpPOJIA 32 TUHAMUKON MOP(HO-(QyHKIMOHAIBHBIX MOKa3aTelel y JAeTei
8-9 ner, TeMnaMu WX TPHUPOCTA Y MIAAIIUX HIKOJIBHHUKOB, MOCEHIAOIINX
['TIJI, a TakXe KOJIMYECTBOM MPOIYCKOB YYEOHBIX 3aHIATHUN MO NPUYMHE
PECIIUPATOPHBIX 3a00JICBAHUM.

Duzuonocuyeckue memoosl

B nporiecce UCCJIEIOBAHUSl  HCIIOJIb30BAIMCH CJIEIyIOIINE
(GU3UOIOTUYECKUE METOJIbl: CIHUPOMETPHS, MHEBMOTAXOMETPHS, METOJIbI
OIICHKH CEPJICUHO-COCYUCTON CUCTEMBI.

Oo6mast pusnyeckas pabOTOCMOCOOHOCTh W afamnTalus CepACYHO-
COCYIUCTOM  cHUCTeMbl K  (U3MYECKOW  HArpy3Ke  HCHBITYEMBIX
ompeAeNsuiach ~ HaMM € [OMOIIbK0  ['apBapiackoro  crem-tecra
[86,171,197,266], koTOphIii IMO3BOJISIET XapaKTEPH30BaTh CIIOCOOHOCTh
opranu3ma JeTeil K paboTe Ha BBIHOCIUBOCTh U BBIPA3UTh €€
KOJINYECTBEHHO B BUJIE MHJIEKCA.

s BemosHenus — ['apBapackoro — crem-tecta  [26,86,171,197]
UCTIBITYEMbIM J[aBAJIACh HAarpy3ka B BHUJI€ BOCXOXKICHUS Ha CTYINEHbKY
BBICOTOM 35 CM B TE€UEHHUE TPEX MHUHYT. TeMnl BOCXOXKIEHUS COCTAaBJISI
30 moawemoB 3a 1 MuHyTy. Kaxkaplii moabeM BBITIOJNHSUICS Ha 4 cYeTa Mo
METPOHOM (pa3 — OJIHOW HOrO#l Ha CKaMeHlKy, IBa — APYrou, TpU — OJHOMN
HOI'OM Ha MOJI, YEeThIpE — IPYIoil).

Cpazy mocne TmpeKpaileHHs TeCTa Y HCIbITYEMbIX, HaXOJSAIIUXCS B
MOJIOKEHUU CHUJsl, (UKCUPOBAJIaCh YaCcTOTa CEPACYHBIX COKpAIICHUN B
unTepBanax mexay 1 mud u 1 mun 30 ¢ (fy), mexay 2 mus u 2 mus 30 ¢
(f,) u mexxy 3 mun u 3 mun 30 ¢ (f3) BocCTaHOBUTEIIBHOTO TIEPHO/IA.

[To mpoIOKUTETHHOCTH BBITOTHEHHOW paOOThl M 4acTOTE CePACUHBIX
cokpateHuii Berancisui uaeke 3roro tecra (MI'CT), no3Bomsitonuii cy-
IUTh O (YHKIIMOHAIBHOM COCTOSIHUM CEPJIeYHO-COCYJIUCTON CHCTEMBI.
NT'CT paccumTsiBajiCs 1Mo cieayroiei popmyre:

t x 100
UICT = .e0.), 4
2 (f1s f21 f3) ) (4)

rjae:
NI'CT — unpexc ['apBapackoro cren-recra;
t (c) — Bpems paboOTHI;
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f1, T, f3 — yacTora cepaeunbix cokpamienuii 3a 30 cekyHa Ha 2-i, 3-il u
4-1f COOTBETCTBEHHO MUHYTaX BOCCTAHOBJICHUSI.

[Tokazarenu pacuetHoro MI'CT ucnonb3oBanuch Uisi XapaKTEPUCTUKU
TUHAMUKH (PU3UIECKOM PabOTOCTIOCOOHOCTH yYaIlluXCsl B TCUCHHE yueO-
HOTO TOJa.

Memoowvr mamemamuueckoti cmamucmuxu

[udporoit maTepuan, MOJy4EeHHBIH B pe3yibTaTe UCCICIOBAHUS, OBLI
o0paboTaH  OOMIEIPUHATBIMHU  METOJJaMH  YaCTOTHOM  CTATUCTHKH
[81,123,204,235,284] ¢ pacyeToM CieayIOIIUX BEIMYUH: CpeaHCH aprdme-
THYECKOI BapHAIIMOHHOTO psiaa ( X ), CpeIHEKBAAPATHUIECKOTO OTKIOHEHHUS
(£ o), ommOKu cpeaHero apudmerrdeckoro (+ mM). YOenuBIINCh B TOM,
YTO CTATUCTUYECKHE PAMbI OMU3KKM K HOPMAJIHHOMY 3aKOHY pacIpezerne-
HUSI, MBI IPUHSUTA PEIISHNE O BRIOOPE CTATUCTUYECKOTO KPUTEPHS B MONb-
3y t-kputepus CThIOJEHTA JUIS CBSI3aHHBIX M HECBS3aHHBIX BHIOOPOK, BHI-
Oupasi COOTBETCTBYIOIINI YPOBEHb 3HAUUMOCTH (P). sl CTaTUCTUYECKOTO
aHaM3a WCIOJB30BAIKMCh makeThl mporpamm IBM SPSS Statistics v.21,
StatSoft Statistica v.10.

[IpakTrueckas peanu3anus MOJTYYCHHBIX XapaKTEPUCTUK BhIpaKkallach B
CpPaBHEHUU CPEIHUX BEJIMYMH KOHTPOJBHBIX U OSKCIEPUMEHTATBHBIX
TPYII, pacdyeTe OTHOCHTEIBHOTO MpupocTa Mop(hoyHKIIMOHATHHBIX TO-
Kazaresiel, rmokasareneil uanyeckoil padoTOCMOCOOHOCTH JIeTeH, ompe-
JeJICHUU AocTOBepHOCTH paziauuunii (t-kpurepuss CThIOJICHTA) U YPOBHS
snaunmoctu (P < 0,05, p < 0,01, p <0,001).

Opeanuzayus ucciedo8aHus

UccnenoBanue mpoBoauiaoch Ha 0aze cpeguux mkoad Ne 7 m Ne 47
r. l'omens (Pecnybnuka benapyck) B nepuon ¢ aekadbps 2006 r. mo mai
2010 r. u BrirOYaAo B ceds yeThipe dTana. O0e MIKOJIbI ObLIU CXOXHU IO
pexKUMY y4eOHOM NESATEeIbHOCTH MJTAIITUX IIKOJIbHUKOB:
oOpa3oBaTeNbHBINA MPOIECC CTPOMJICS M3 pacueTa MATHUIHEBHON yueOHOU
HEJenu, Mo 4—5 YpOKOB €XEIHEBHO (IJIMTENBHOCTh OJHOIO YpOKa —
45 MUHYT).

B 2008-2009 yuebHOoM TOmy OBUT mTpoOBeneH (QopMUPYIOUTUI
MEIArOTUYECKUM SKCIIEPUMEHT, B KOTOPOM IIPUHSIN yYacTHE AeTh 8—9 et
CII Ne 47 r. T'omens (tabmuna 11), mocemaromue I'TIJ] B komuuecTBe
127 yenoBex (76 denoBek W 51 4YenoOBEK, COOTBETCTBEHHO). bblan
chopmupoBanbl 1o ABe 3KcnepumeHTainbubie (31, N=31 u N=29) u nBe
koHTposibHble (KI, Nn=45 wu n=22) rpynmbl, KOTOpbIE SBIISUIUCH
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OTHOCUTENIbHO  OJMHAKOBHIMU 1O  MOp(O-(QYHKIHOHAIBHBIM U
JNBUTATEIbHBIM  XAPAKTEPUCTUKAM M B CPEIHEM JOCTOBEPHO HE
OTJIMYABIIMECA IPYT OT ApPYyra.

Tabmuma 11 — Xapakrepuctuka gereid OI' m KI, mpuHUMaBmHMX ydYacThe B
dhopMupyromeM neaarorun4eckoM IKCIepUMEHTE

I'pynna ITon Knacc
2 3
KonTtpoapHas Manbunku 25 11
JleBouku 20 11
Hmozo 45 22
OKcnepuMeHTalIbHAst | Manbuuku 19 13
JleBouku 12 16
Hmozo 31 29

Ha ocHOBaHMM MEIMIIMHCKOrO OOcCJegoBaHHUs JAeTH 89 JIeT,
OTHECEHHBIE TI0 COCTOSHMIO 30POBbS K IIOATOTOBUTEINBHOM H
CIEHHAIIBHOM MEAMUMHCKMM rpynmnaMm, a Takxe rpymmne JIOK, B
MEIArOTUYECKOM SKCIEPUMEHTE YYaCTHUSI HE IPUHUMAJIH.

Hetn KI' 3aHumanuch 1O  OOMICTPUHSTHIM  PEKOMEHIAIMIM
[214,228,229,230], B To BpeMs Kak UCHBITYyeMbIM DI ObLIN HPEIOKEHBI

pa3paboTaHHBIE  OSKCIEPUMEHTANIbHBIC  3aHATUS,  O3I0POBHUTEIIbHAS
3(PEeKTUBHOCTh KOTOPBIX OIIEHUBAJach MO pe3yjbTaTaM IOKa3aTeseH,
OTpaKaroIIUX BBIPAXKEHHOCTh TUHAMHAKH pecnupaTOpHBIMHU
3a00JIeBaHUSMM ~ MJIQJIIIUX IIKOJBHUKOB, YPOBHS UX (PU3MUECKOro
pa3BUTHA, (GYHKIIMOHATILHOTO COCTOSIHUS u buznyeckoi
PaboOTOCTIOCOOHOCTH.

3.2 CucreMa aBTOMATH3UPOBAHHOI0 MEIArOrHYeCKOTr0
KOHTPOJIA (PU3HMYECKOr0 COCTOAHUS AeTel MKOJIbHOI0
BO3pacTa

I/ISBCCTHO, 4TO Ha IPOTSKECHUU MOCICIHUX JICT B MHUPEC paACIIPOCTPAHS-
CTCA TCHACHIUA CTPCMHTCIBHOI'O Pa3BUTHA TGXHOJ’IOI‘I/If/’I, CBA3aHHBIX C
MIMPOKHUM BHCAPCHHUCM KOMIIBIOTCPHBIX TCIICKOMMYHHUKAITMOHHBIX ceTeﬁ,
COBPCMCHHBIX MyanPIMGI[HfIHBIX CpeACTB M CPCACTB dAdBTOMATHU3AlUH

[63,320].
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BmecTe ¢ TeM 04eBUIHO, UYTO CBOEBPEMEHHAS KOPPEKIIUs (PU3NUECKOTO
COCTOSIHMSI YUaIIUXCSl YUpEXKACHUI 00pa3oBaHUs HE MPEACTaBISETCS BO3-
MOXHOW 0€3 opraHu3aluy HaJeXHOH, OOBEKTUBHOM W METPOJIOTHYCCKH
KOPPEKTHOM CUCTEMBI MEJArOrM4eCKOro KOHTPOJISI 32 OCHOBHBIMH COCTaB-
JSOMKUMH (PU3UYECKOTO cocTosiHMA. Ha coBpeMeHHOM 3Tane BO3MO>KHO
BHEJIPEHUE aBTOMATU3UPOBAHHOM CUCTEMBI ME€IarOru4ecKoro KOHTPOJIS 3a
(U3NYECKUM COCTOSIHUEM YUaIlIUXCs YUPEKICHUN 00pa3oBaHusl.

B uactHocTH, HamMu pa3paboTaH, SKCIEPUMEHTAIHLHO anmpoOUpoBaH B
paMKax mpOBEAECHUS UCCienoBaHuM 110 [Ipe3nnenTckon nporpamme «/letn
bemapycuy» (moamporpamma «Jletn YepHoOBUIS») U BHEAPEH B PSIT yUPEK-
neHui obOpazoBaHus T. ['oMenss u 00JacTH aBTOMATH3UPOBAHHBIM KOM-
wiekc «Cnopmec 1.0» [217], npenHa3HaYeHHBIN JUII KOMIIBIOTEPHOTO MO-
HUTOPUHTA (PU3MYECKOr0 COCTOSIHUSI IIKOJbHUKOB. Ha maHHBIN nporpamm-
HBIH MPOAYKT MOJYYEHO CBUJETENbCTBO HalmoHanbHOTrO IEHTpa WHTEII-
JeKTyanbHOM coOcTBeHHOCTH PecnyOnnku benapych 0 rocynapcTBeHHOM
perucTpalnu KOMIbIOTEPHON IPOrpaMMBbl (PUCYHOK 5).

Brltien3noxkeHHoe CBUIETEIBCTBYET O HEOOXOAUMOCTH UM BO3MOXKHO-
CTH TPUMEHEHHMS B YUPEKACHHUSIX OOIIEro CpeaHero o0pa3oBaHUs HOBBIX
TEXHOJIOTHI aBTOMAaTHU3AIlMU TE€IarorMueckoro KOHTPOJIS (HU3UYECKOTO
COCTOSIHMSI yUaIllUXCsl B Tpoliecce MX (PU3MYECKOTO BOCIHUTAHMS, a TAKKE
CO3JaHusl Ha 3TOM OCHOBE OaHKa JAaHHBIX O (PU3MYECKOM COCTOSHUU
IIKOJLHUKOB, MPOKUBAONIUX B ['OMEIHLCKOM pETrroHe.

Pa3pabatbiBasi KOMIBIOTEPHOE MPOTPAMMHOE OO€CIeUeHUE Jisl aBTO-
MaTU3UPOBAHHOTO KOHTPOJS (PU3UUECKOTO COCTOSHUS YYAIUXCS MBI
PYKOBOJICTBOBAJIUCHh  CHEAYIOIIUMH  CyXACHUAMU. (O310pOBUTEIBHOE
BO3JICHCTBHE CpEACTBAaMH (PU3MYECKOTO BOCHHUTAHHS MOXET OBIThH
O0OOCHOBAaHHBIM TIPM HaJWYUU OOpPaTHOM CBSI3U 1O  OCHOBHBIM
COCTABJISIIOLIMM 00pa30BaTEIBLHOTO MpOIEcca, KyJa BXOAST MOKa3aTelu
dbuznyeckoro  pa3BUTHS, (DPYHKIMOHAIBHOTO  COCTOSIHUSI,  YPOBHS
¢u3nyeckoil  MOATOTOBJIIEHHOCTH,  YMCTBEHHOM U (u3nyueckoi
paboTOCIIOCOOHOCTH yUaIUXCH.

PazpaGoTanHas Mozenb aBTOMATH3WPOBAHHOTO MEAArOrH4ecKOro KOH-
TpoJisg (U3UIECKOTO COCTOSHUS YHAIIUXCS YUPEKACHUN 0OIIeTro CpeIHero
obOpazoBaHus (HYHKIIMOHHUPYET CIASAYIOMNUM OOpa3oM: yduTenab (pusnde-
CKOW KyJbTYpPbI (YIPABISIOMIMI 3JIEMEHT), YIPaBisas NapaMeTpaMHu U yc-
JIOBUSIMU y4E€OHOM CHUTyalluy, MO KaHajdy NpsSMOM CBSI3M OKa3bIBaeT Ha
IIKOJIbHUKA (YTIPaBIIsieMbIi 3JIEMEHT) YIPaBIISAIOIIEe BO3ICUCTBUE MTOCPE-
CTBOM Jlauu YU€OHBIX 3aJJaHUM, BHIMOJHEHHE KOTOPHIX MPUBOJAUT K TPaHC-
dbopmaluu U U3MEHEeHHIo ero napameTpoB. Mudopmaiys o HOBOM cocTosI-
HUU yIPaBJIsIEMOro 3JIEMEHTA, MOJIydaeMasi C UCIOJIb30BAHUEM COOTBETCT-
BYIOIIIEHl AaBTOPCKON KOMIBIOTEPHOM MHpOrpaMMmbl, MO KaHaly OOpaTHOM
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CBS3U TMOCTYNAET K YNPABIAIONIEMY 3JEMEHTY, KOTOPBI CPaBHUBAET €ro
peanbHbIe MapaMeTphbl C LENEBbIMU U, MUCXOJS U3 aJIrOpUTMa MPUHSATUS
penieHuii, BbIpabaThIBA€T HOBOE (CKOPPEKTHPOBAHHOE) YIPABJICHUECKOE
pElIeHUE IO OpraHU3alNKU U MPOBEACHUIO PU3KYIBTYPHBIX 3aHATUH. [{ukn
yIIpaBJICHUS TTOBTOPSIETCS JI0 TEX MOp, MOKA peajbHbIe MapaMeTpbl yIIpaB-
JISIEMOTO 3JIEMEHTA HE COBNAAYT C LIEJIEBBIMH.

Peanusyst 1aHHYIO MOJIeJIb HA MPAKTUKE, Mbl MOJIaraju, YTO HE TOJIb-
KO JMHAMUKa ToKa3aresied (hU3MYecKoro pa3BUTUS U pa3BUTUS (u3nUe-
CKHX KaueCTB, HO U AMHAMUKa (PYHKIIMOHAIHLHOTO COCTOSIHUS, TTOKa3aTeen
COCTOSIHMSI 3/I0POBBS YUalIUXCsl B T€UEHUE y4eOHOTO roja Oyner xapakTe-
PHU30BATHCS MOJOKUTENbHBIM TIpupocToM. [Ipu 3TOM (usmyeckas u mncu-
XMYecKas Harpys3ka OyAyT HECTHU XapakTep TPEHHPOBKH, aJIeKBATHOWU BO3-
MOXHOCTSM KaXKJI0M TUYHOCTH (PUCYHOK 1).

Agroput™
OpHHATHA
pemeHui

Yunreas Guinuecroi Yuennr
KYJIbTYpPBI (vaeduEIe (yrpaBmaeMeIit
(yIpaEArommi 31eMeHT ) 2aJanus) 3IEMEHT)

JIHarHOCTHEA QH3HIECKOTO
COCTOAHHA
(00paTHAL CEA3E)

F Y

1. KommneroTepHad nporpayMyMa « Monitoring Studio»
2. ABTOMaTH3HpPOBaHHEIH KOMILIekC « CropTecy

Pucynok 1 — Mojienb aBTOMaTU3UPOBAHHOTO 1€1arOrHYe€CKOr0 KOHTPOJIS
(U3UYECKOTO COCTOSHUS YUAIIUXCS YUPEXKACHUN 00111eT0 CPeTHETO
00pa3oBaHUs

ABTOMaTU3UPOBaHHbI KoMIUIeKC «Cnopmec [.0» pemaer Tpu OCHOB-
HBIC 3a]1a4YU:

— KOHTPOJIb U yIpaBjieHue PU3NIeCKUM BOCIIUTAHUEM ITKOJbHUKOB,

— CO3JIJaHU€ W BEJICHHE METOJMYECKUX M MH(GOPMAIIMOHHBIX JOKYMEH-
TOB B BU/JI¢ 0a3bl TAHHBIX;

— TIOWICK ¥ YTeHUE NHPOPMAITUH.
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[Iporpammublit ipoaykT «Cnopmec 1.0» obnagaeT yaA0OHBIM MOJIb30Ba-
TEJIbCKUM HUHTEphEHcoM, MO3BOJSIOMMUM OBICTPO M C HAUMEHBIIUMHU
OIIMOKaMHU OCYIIECTBUTH BBOJI IEPBUYHOM CTAaTUCTUUYECKOW MH(OpMaLIUH,
MOJTy4aTh ONMHUCATEIbHYIO CTATUCTHKY IO BBIOOPKE (pa3smep BHIOOPKH, BbI-
OOpouyHOE cpeaHee, OIMOKa BBIYUCICHUS CPETHEro, CTaHAapTHOE OTKIIO-
HEHWE) W IKCTIIOPTUPOBATh HYXKHYI0 WH(DOpPMAIUIO I MalbHEUIEro yr-
TyOJEHHOTO aHaMW3a B CIHEIUATU3HPOBAHHBIC CTATUCTUYECKHUE ITAKETHI
(IBM SPSS, Statistica).

Jlns1 ioBBIIIeHHUST yA00CTBA pabOThI ¢ KOMITBIOTEPHON MpOrpaMMoOi U ee
POJIYKTUBHOCTH BBOJI JAHHBIX OCYILIECTBIISECTCS HEMOCPEACTBEHHO B Ta0-
JUYHOM BHJI€ (PUCYHOK 2).

% Cnoptec 1.0

e

Dusudeckoe pazsuine OyHKLMOHaAbHAA NOATOTOBAGHHOCTL [ROVEV el Ralolilfoyfel-Hi (I iz Tolar i

Yyawmics Mon Bospacr

WeaHoB WeaH WBaHoBUY
AKCUHYLWIKMH FOpuit BUKTOpOBMY
AHoCOBa AnuHa BanepbesHa
BapazHoBckuii Bnagumup Cepreesuy
Benskoea AHrennHa CepreeBHa
becnstaa Mapua HukonaesHa
Bonbwakoe BaneHTuH Cepreesny
Bonoeuk BoraaH Cepreeeuy

I ISR RS

Pucynok 2 — MHTepderic KoMploTepHON IporpamMmsbl «CriopTecy

Hnst spdexTrBHON paOOTHI ¢ JAHHBIMU B TaOJMIIE TMOJACPKUBACTCS
MEXaHU3M COPTUPOBKHU U (DUIBTPAIIUN.

Ha pucynkax 2—4 npencraBiieH HHTEp(Ec KOMIBIOTEPHON MTPOTPAMMBbI
“"Cnopmec 1.0 ¢ pa3IUYHBIMU 3aKJIaJJKaMd KOMIIbIOTEPHON TPOTPaMMBI.

ABTOMaTHU3UPOBAaHHBIA KOMIUIEKC «Cnopmec 1.0» TO3BOJIAET BBINOJI-
HSTh OIICHKY M aHaJu3 OTACIbHBIX MOKa3zarejell (U3NYECKOro pa3BUTHUSA
(ITMHBI, MAcChl Tela, OKPY>XHOCTU TPYAHON KIETKU, KHUCTEBOW IUHAMO-
METpPHH, KU3HEHHOW €MKOCTH JIeTKUX). KpoMe TOro, OH pacCUMThIBAET U
JaeT KAYEeCTBEHHYIO OLIEHKY BECO-POCTOBOT0, >KU3HEHHOTO U CHUJIOBOTO
UHJEKCOB, UHJeKca ['abca, nHIeKca MBIIIIEUHOTO Pa3BUTHS, HHIEKCA MPO-
NOPLUUOHATIBHOCTH (PU3HUECKOT0 pa3BUTHs U Apyroe. KommnberorepHas mpo-
rpaMMa BBITIOJIHAET aBTOMATHU3MPOBAHHBIA pacdyeT W CpPaBHEHHE HMEIO-
MIMXCS aHTPOIIOMETPUUYECKUX TIOKa3aTele y KaKIoro peOeHka ¢ JOJIK-
HBIMH TIOKA3aTesIMU C YY4E€TOM I10J0-BO3PACTHBIX XapPaKTEPUCTUK HCCIIe-
JlyeMOT0 KOHTUHITEHTa (PUCYHOK 3).

Ha ocHOBe BBEIEHHBIX JaHHBIX MPOTpaMMa BBIMOIHIET UHTETPATBHYIO
OLIEHKY (DU3MYECKOr0 Pa3BUTHs, OLEHUBAET CTENEHb €r0 rapMOHUYHOCTH,
OTIPEIEIISIET COCTOSHNE (PU3MOMETPUUIECKIX (DYHKITHH.
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2% CropTec 1.0 -

I PUzHYECKOS PasEHTHE 'I":."HF:LI,P“jHEI.l'II:-HEI::l NoAroToOEAEHHOCTE PHIHHYECKSA NoOArOTOENEHHOCTE

AnrHa Tena ctoA [cm]

AnkHa Tena ckaa [cm]

Macca Tena [kr]

CTaHOESA AHHaMoMeTpHA [Kr]
KHCTEESA AMHAMOMETPHA Npagan [kr]

KHCTEESA AHHAMOMETPMA Negad [kr]
OOBEM Py AHORA KNETKK B Nayse [om]
QBBEM FpYAHOR KNETKH Ha Ba0xe [cm]
OBBEM Py AHORA KNETKKM Ha Belacxe [cM]
HMBHEHHAA EMKOCTE nerkkx [mn]

M MEHEHHEIR MHAEKC [MAfikr]

lHAEKE 2PHCMAaHa (MHAEKC NPONOPULHMOHSNEHOCTH PaSEBMTHA MRy AHOH KNETKM)
lHAEKE NPONOPLHMOHANEHOCTH DHEHYECKOr o pasEMTHA Mvpke (MNenuanzm)
lIHAEKE NPONOPUHOHANEHOCTH BH3HYECKOro PasEHTHA MHpke (Beaysk) [%]
lMHAeKE MMHEE (KPENOCTE TENOCNOMEHHA)

CHNOBOH MHAEKE

lMHaeke Mabca

IKCKYPCHA MPYAHOR KNETKKH

lMHAekE Maccel Tena [krin™Z2]

HoaddkuHERT NPONoOpULHOHANEHOCTH TENa

MokazaTens pasEMTHA MeIWW chMHE! [%:]

HAEKC MEWeYHOrD pasenTHA [krfm™3]

A0N¥HAA 0THOCMTENEHAA KMCTEBAA AMHAMOMETPHA (Npasan KHMCTe) [F]
AOmEHSA OTHOCKMTENEHSA KMCTEESA AMHEMOMETPHA (NeEan KMCTE) [%]
A0N#HAA ¥HMZHEHHSA BMEOCTE NEMKME (B 3aBMCHMMOCTH OT pOCTa, BOSpacTa v nona) [mn]
A0N#HAA HMEHEHHSA BMEOCTE NEMKMX (B 3ABMCHMOCTH OT POCTa, Maccel Tena v nonay [mn]
AOMEHIA HHMIHEHHSA EMKOCTE NErKMx (No KM.C, lWMpAassy, 5.4, Mapkoey) [Mn]
Aon#Han Macca Tena (B 3aBMCHMOCTH OT pocTa, BospacTa, nona) [kr]
Aon¥HaA Macca Tena ANA BospacTa 2-5 net [kr]

AonHan Macca Tena anAa sospacta 6-12 net [kr]

AonkHElH pocT AnA BospacTa 2-5 net [owM]

Pucynok 3 — 3aknaaka «Dusndyeckoe pa3BUTHEN
B aBTOMAaTHU3UPOBAaHHOM KoMmIuiekce «Cnopmec 1.0»

[Ipu onieHke PYHKIIMOHATHHOTO COCTOSHUS OpraHW3Ma yYalluXcs BbI-
TOJIHSETCA aHAJIU3 MOKAa3aTeJIe apTepuaJbHOrO AABIICHUS, YACTOTHI Cep-
NneYHbIX cokparnienuit, mpo0 lItanre u ['enun. Ha ocHOBE BBEIEHHBIX JaH-
HBIX B aBTOMaTUYE€CKOM PEKHME BBIMIOJHIETCS pACUeT MyJIbCOBOTO JaBJie-
HUS, CPEAHETO apTepHaANbHOTO AaBieHus, nHAeKcOB Kepmno n PoOuHcoHa,
YAAQPHOTO ¥ MHUHYTHOTO OOBEMOB KpPOBHU, YPOBHS (yHKIIMOHAIBHOTO CO-
CTOSIHUSI, QalTallMOHHOTO MOTEHIIMAJla CUCTEMbI KPOBOOOpAIIECHHMS, KO-
s durmenTa BBIHOCIUBOCTH U IPYTO€ (PUCYHOK 4).

ABTOMAaTU3UPOBAHHBIN KOMILIEKC «Cnopmec 1.0» TO3BOJISIET COXpa-
HATH MOJYYECHHBIC PE3yJIbTaThl B CHECHHAIBHON KOMIBIOTEPHOUN 0asze JaH-
HeIXx Microsoft Access, B KOTopoit XpaHATCS CBEICHUS O BO3pacTe, IMoJie, a
TaKXKe pa3uyHble MOKa3aTeau (PU3NUECKOTO COCTOSHUS YUaIUXCs; MPO-
BOJIUTHh CTAaTUCTHUYECKYIO0 00pabOTKY BBEACHHOTO ITU(POBOro MaTepurana (¢
ompeneNiecHueM cpeaHeld apuMeTHIecKOr, CpPeaHEro KBaJIPaTUIECKOTO
OTKJIOHEHHUS U APYTUX CTATUCTUUYECKUX MMAPAMETPOB); BHIBOAUTH HA MOHU-
TOP CHUCOK BCEX MIKOJIBHUKOB, YYACTBOBABIIMX B UCCIICIOBAHUSIX; OCYIIIE-
CTBJIATH OTIEPATUBHBIN MOUCK 0OCIEyEMOT0 MO €ro (paMuInuu; cucTeMaTu-
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3UPOBATh UCCIEAYEMBIX IIKOJBHUKOB B 3aBUCUMOCTH OT BO3pacra, I10J]a,
YpOBHs (DU3UYECKOTO Pa3BUTHSA, HAIMYUSA OTKIOHEHMM B TE€X WJIU WHBIX
nokazareysix (U3M4YEeCKOTO COCTOSIHUS, CTENIEHN Pa3BUTHS TeMOIMHaAMUYe-
CKUX, (pu3nomMeTpuieckux GyHKIMN U MHOTHX JIPYTUX MIPU3HAKOB; OCYIIle-
CTBJISAITh OTUETHI 110 BCEM UMEIOIIUMCS B 0a3€ IaHHBIX MMOKA3aTeIsIM B BUJIE
KOJINYECTBEHHBIX U MPOLECHTHBIX BEJIIMYUH; BBINOJHITh MEYaTh MPOMEKY-
TOYHBIX U KOHEYHBIX PE3YJIbTATOB UCCIEIOBAHUS.

AHacTonHYeckoe apTepHaneHoe A3ENeHHE (MHHMManeHoe) [MM pT.cT. ]
HacToTa cep AsHHER: COKpaeHHA (néxa) [va. M. ]

YacToTa CepAeYHEl: COKpaWeHHi [cnaA) [va. MuH.]

YacToTa cepAsYHBR COKpalLEHHA (cToA) [wa. muH. ]

Mpoba LUTaHre (ANMTENRHOCTE 3aAEMHKH ABXAHHA Ha BAoxe) [cekr]
Mpoba FeHqr (A NMTENEHOCTE Z348PMKH ABIXAHHA Ha Belaoxe) [cer]

My necoBoe gaeneHne (MM pT.oT.]

CpeAHes AMHAMHYECKOS AaENEHHE (Mo dopMyne XKE3Ma) [MM pT.cT.]
CpeaHeEs AMHaMHYecKoe AaeneqHHe (no copryne Beunepa) [Md pT.cT.]
CpeAHEs AHHAMHYECKOE AaEneHHE (no dopuyne Borepa) [MM pT.cT.]
CHCTOAMYECKHA (v A3pHEIF) 061é&M cepaua (no dopryne CTappa) [Mn]
FMHHY THEIA 0bBE&M KposoobpaweHma [nfmHH]

Oflee NeprepMYECKoe Cocy AMCTOS CONpPOTHENEHHE [AKH[cmycek™-5]
IMHaekc PobrHcona [von. eq.]

lHAekC Kepao

¥poEeHE dyYHKUMOHaNEHOM O COCTOAHMA

A.A3NTAUMOHHEIM MOTEHLHMAaN CHCTEMEl KpoEoobpaleHHa [Banng]
OpTOCTATHYECKSA Npoba

MokazaTens NEroYHO-CEPAEYHON AEATENEHOCTH

HoahHUHMEHT BEIHOCIMEOCTH

MokazaTene sthek THEHOCTH KpOEOOOpaLW eHHA

WHASKC COKPATHTENEHON CNOCOSHOCTH MMOKapAa

lIHAEKC KpoBoobpalweHHA [MAf ke mEH]

WHAEKC TOHYCA COCY ADE

EBereTaTHEHEIM MHAEKC Kapam

AonHaA BENMYMHA apTERHMAanEHOr0 ASENEHKA [CMcTankYeckoe) [mu pT.cT.]
AonHan BENMUYMHA SPTERMANEHOND A3ENEHMA LAMacTonMYeckoe) [Mm pT.cT.]
CHCTONMYECKDE 3pTEPHANEHOE A3ENEHHME (B Z3EMCMMOCTH OT B0ZpacTa) [Mm pT.cT.]
AMacToNMYeckos apTepManeHoe ASENEHHE (B 34BMCHMMOCTH OT BO3PacTa) [MM pT.cT.]

Pucynok 4 — 3aknanka « DyHKIMOHAJIBHOE COCTOSTHUEC)
B aBTOMATU3UPOBAaHHOM KoMIuiekce «Cnopmec 1.0»

B ocHOBY olieHKM YpOBHS (pU3UUECKON MOATOTOBICHHOCTH yUYalIUXCs B
KOMITBIOTEpHOU TporpamMmme «Crnopmecy MOJNO0KEHbl Y4eOHbIE HOPMATHUBBI,
peKoMeHI0BaHHbIe MUHUCTEpPCTBOM 00pa3oBanusa PecnyOnuku benapych
s yuammxcst |-XI kmaccor [289]. B nmporpamMMe nmeeTcsi BO3SMOXHOCTb
pEAAKTUPOBAHUS KOMILJIEKCA TECTOBBIX YNPAKHEHUU O0€3 HapylIeHUs
GyHKIMOHUPOBAaHUS  paloTaromuXx  UHOOPMALMOHHBIX  MOJICHUCTEM.
3aknanka “‘@uznyeckas MNOATOTOBIEHHOCTH® B AaBTOMAaTHU3UPOBAHHOM
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komruiekce “Cnopmec 1.0 COCTOMT M3 HECKOJBKHX ATaroB (NIEPHOJIOB,
4yeTBepTei) TecTUpOoBaHUS (PU3NYECKOW MOATOTOBICHHOCTH YYalllUXCS C
MOCJIEYIONUM YIUIYOJICHHBIM aHAIM30M U TrpadUyecKUM OTpPaKeHUEM
JUHAMUKH pa3BUTUS PU3NUECKUX KAYECTB.

AHanu3 ypoBHS (PU3UYECKOU MOJTOTOBJICHHOCTH HMCCIEAYEMOTO KOH-
TUHTEHTa B aBTOMAaTU3UPOBAHHOM KoMmIuiekce «Cnopmec 1.0» mo3BOnsET
BBIABJISATh TPYNIy HauOoJiee MOJTrOTOBJICHHBIX NIKOJbHHUKOB, CIEIUTH 3a
WHJIUBUYAIbHON M TPYNIOBOM JUHAMHUKOW Pa3BUTHUSI JIBUTATEIbHBIX Ka-
YEeCTB, BHOCUTh KOPPEKTUBBI B 00pa30BaTEIbHBIN Mpolecc no Gu3ndecko-
MY BOCHHUTAHUIO KOJbHUKOB.

Crnenyer OTMETUTB, YTO aBTOMATU3UPOBaHHbIA KOMILIEKC « Cnopmec 1.0
MO3BOJISIET MOJy4YaTh WHTETPAIBbHYIO OIEHKY YPOBHA (DU3UYECKOTO CO-
CTOSIHUSI y4alllMXCsl; COXPaHATh JaHHbIE HcCclenoBaHus B mamsitu DOBM;
MPOBOJUTh UX CTATUCTUYECKYH0 OOpabOTKY; BBHIBOJUTH HA MOHUTOP CIIU-
COK BCE€X, KTO MPUHUMAJ Y4aCTUE B TECTUPOBAHUM; OCYIIECTBIISITh ONepa-
TUBHBIA TOMCK HEOOXOJMMOTO 4eJIOBeKa Mo (aMIIMHU; CUCTEMATHU3UPO-
BaTh yYallIUXCs [0 PA3IUYHBIM KPUTEPUSIM; IPOCIECKUBATh U3BMEHEHHE Pe-
3yJbTaTOB KOHTPOJIbHBIX YIPAXXHEHUI HA MPOTSKEHUU JITTUTEILHOTO Bpe-
MEHH U JIPYTOE.

B nacTosimiee BpeMsi OOJIBIIMHCTBO CPEAHUX IIKOJ U IPYTUX THUIIOB y4-
peXIeHU 00pa3oBaHUs UMEIOT KOMIBIOTEPHBIE KJIACChl. ABTOMATU3UPO-
BaHHasl cUCTeMa o0ecreueHa MPOCTHIMU U JOCTYNMHBIMU UHCTPYMEHTAJb-
HBIMU METOJIaMH MCCJICIOBaHUS (DU3UUECKOTO COCTOSIHMS Y4allUXCs, IMO-
3BOJISIET BOOPYXHUTh I€1Arora 3HaHUSIMA U ONIBITOM MPUMEHEHHS UX B I0-
BCEJIHEBHOM TPYJIOBOM JEATEIHLHOCTH, OCYIIECTBIATh KOHTPOJIb Haa (HU3U-
YECKUM COCTOSIHUEM 3aHUMAIOIINXCSI.

N3n0xeHHbIE METOANYECKHE NPUHIUIIBI TO3BOJISIIOT:

— PEeryJsipHO MPOBOJUTH MPOPUIAKTUYECKUI KOHTPOJIb (HDU3UUECKOTO
COCTOSIHUS YUaIUXCS C UCTOJIb30BAHUEM aBTOMATU3UPOBAHHOU CUCTEMBI,

— YIPaBJIATh NPOLECCOM (PU3UUECKOTO BOCIIMTAHUS, OLEHUBATh d(PPek-
TUBHOCTb CPEJICTB U METOJIOB (DHU3UYECKOTO BOCIHUTAHUS, OIEPATHUBHO
KOPPEKTHUPOBAThH yUueOHBIE MPOTrPAMMBI;

— MPOBOAUTH 3aHATUS ¢ TU(PPEePEHIIMPOBAHHBIM BO3EHCTBUEM, OPUCH-
TUPYSICh HA TMHAMUKY (QYHKIIMOHAIIBHOTO COCTOSHUS yYaIlINXCS,

— OCYHIIECTBJISTh TPOPUIAKTUKY TMEPEyTOMIICHUS 3aHUMAIOIIUXCS,
YXYIIEHUsS] CAaMOYYBCTBHS U 000CTpEeHUS 3a00JIeBaHUM.

ABTOMAaTU3UPOBAaHHBIN KOMIUIEKC «Cnopmec 1.0» MOXET ObITh pPEKo-
MEHJIOBAH YUUTENISIM (DU3UUECKON KYJIbTYPhI U 3I0POBbSI B MPAKTUUECKOU
NESATEIbHOCTH, TIeJlaroraM yUpeKJIeHUH 00pa3oBaHus, a TaKXKe IPYyTUM 3a-
MHTEPECOBAHHBIM CIICIIUATTUCTAM.
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PucyHok 5 — CBUIETENBCTBO O TOCYIaPCTBEHHOM PETUCTPALUN
KOMITBIOTEPHOU MTporpammsel «CriopTecy

VYyureiBasg 00IIME€ 3aKOHOMEPHOCTH YTMpPaBICHHUS MpoLeccoM (u3nue-
CKOTO BOCHHUTaHMs, ClEeUU(PUKY MOHUTOPUHIA, KOTOpas 3aKIIOYacTcs B
OCYIIECTBIICHUU HEMPEPHIBHOTO HAOIIOACHUS 32 COCTOSHUEM OMPEEeIICH-
HOTO 00BEKTa, PETUCTPALIUU U OLICHKE €T0 XapaKTEPUCTHUK, BBISBICHUH pe-
3yJbTAaTOB BO3ACHCTBUS Ha OOBEKT Pa3IMUHBIX MPOLIECCOB U (PaKTOPOB,
HaMu OblIa pa3paboTaHa KOMIBIOTEpHAs MPOrpaMMa MOHUTOPUHTA PU3U-

97



YECKOI'0 COCTOSIHUSI yUalllUXCsl YUPEXKICHUM 001ero cpeaHero oopasona-
Hus «Monitoring Studioy.

Kommerorepuas nporpamma «Monitoring Studio» coctout u3 3 0CHOB-
HBIX pa3esioB: (pU3MYECKOro pa3BUTHS, (PYHKIMOHAIHHOTO COCTOSHUA,
(u3nUecKoil mOAroTOBIEHHOCTU. B mporpamme peann3oBaHo psia (QyHK-
LMIA: BBOJI aHKETHBIX JAHHBIX M PE3YyJIbTAaTOB 00CIEIOBAHUMN, BEIYHCIICHUE
WHJIEKCOB M MHTETPaJIbHBIX MTOKA3aTENEH, MOCTPOCHUE NHANBUYAIBHOTO U
IPYIIIOBOIO PEUTHHIA, CTaTUCTHYECKas 0OpabOTKa BBEICHHBIX JIaHHBIX,
dbopMUpOBaHKE OTUETOB, 3aKJIIFOUCHUN U PEKOMEH AT,

Paznen BBoja nHbOpMaIMU MO y4aluMcs BKIFOYAeT: JaTy 00ciie1oBa-
Hus; (pamMuinio, UMs, OTYECTBO, MOJ, JIaTy POXKIEHUS O0O0CIeqyeMOro;
KJIacC, HOMEP M Ha3BaHUE LIKOJIbI, e OH oOydaercs. Pa3nen BBoma naH-
HbIX 00CJIeIOBaHUA MPEAYCMATPUBAET BBOJA HMH(POpMALUH O PU3NUECKOM
pa3BUTUH, JBUTATEIbHON MMOATOTOBICHHOCTH, (U3UYECKON padoToCIO-
COOHOCTH, COCTOSIHMM KapJAHOPECHUPATOPHOM CHUCTEMBI M  OINOPHO-
JBUTATEBHOTO amnmapara.

B Gnoke nokaszateneid pU3n4eCKOro pa3BUTHS MCCIEAYEMbIX OCYIIECT-
BIISIETCA CTaTUCTUYECKass 00pabOTKa MOJMYYEHHBIX PE3yJbTaTOB C BBHIYHUC-
JICHUEM COOTBETCTBYIOIIMX WHACKCOB U MHTETPAIbHBIX MOKa3aTeNen: MH-
nexkca Kerne (ypoBeHb pa3BUTHS MacChl M POCTa), CHUIOBOIO HMHIEKCA,
KU3HCHHOTO WHJEKca, nHaekca Opucmana, [lenmausu, benysu, Ilunbe,
["a0ca, uHIIEKCa MBIIIEYHOTO Pa3BUTHUSA, SKCKYPCUHU TPYAHOU KIETKH, pac-
4yeTa JIOJKHBIX MoKazarenei gpusndyeckoro pa3Butus, koddduimenta npo-
MOPIMOHATBHOCTH TeJa U IPYruX (PUCYHOK 6).

bnok noka3zatenell (yHKIMOHAIBHOTO COCTOSIHUSI MCCIEAYEMBIX OCY-
HIECTBJISIET CTATUCTUYECKYIO 00pabOTKy BBEICHHBIX (DAKTUUECKUX JAHHBIX
pE3yIbTATOB MCCIIECNIOBAHHS M aBTOMAaTHU3MPOBAHHBIA pacdeT WHIACKCOB U
JOJKHBIX MMOKa3aTeNeil: MyJbCOBOIO JABIEHUS, CPEAHET0 JUMHAMUYECKOTO
JaBJIECHUS, CUCTOJIMYECKOT0 00beMa cep/illa, MUHYTHOTO o0beMa Cepala,
o01iero nepudepuyecKoro COCyJucToro CONpoTURIIEHUs, HHAeKkca PoOuH-
COHa (KayecTBO pEryJsillud CepJeYHO-COCYJUCTON CHUCTEMBI), HHIEKCA
Kepno, ypoBHS (hyHKIIMOHAIBHOTO COCTOSHUSA, aJaNTallMOHHOTO TMOTEH-
muana (mo P.M. BaeBckomy), mHaekca (U3HUECKOTO COCTOSIHHS (TI0
C.II. JleBymkrHY), OPTOCTaTHYECKOU MPOOBI, HHACKCA (PYyHKIIMOHATBHBIX
n3MeHeHu#, nuaekca CkubmHcku (PyHKIIMOHATBHBIE BO3MOXHOCTH Opra-
HOB JbIXaHUS M KpoBooOpamieHus), Kodh@uimeHta BbIHOCIUBOCTH (110
KgBaacy), mokazarens 3¢g(heKTUBHOCTH KpoBOoOpaiieHus, kodhduimenta
SKOHOMUYHOCTH KpPOBOOOpAIIEHUS, HHJEKCAa COKPATUTEIbHOM CIOCOOHO-
CTHM MHUOKapjia, UHJEKca KpOoBOOOpalleHus, HHJIeKca TOHyca COCYIOB, Be-
reratuBHOTO MHACKca Kapmro, nnaaekca Pydbe (ypoBeHb amanTalimiOHHBIX
pPE3EepBOB KapAHO-PECHUPATOPHON CUCTEMBI) U APYTOE.
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Pucynox 6 — 3aknaaka «pu3nyeckoe pa3BUTHE
B KOMITbIOTEpHOU mporpamme «Monitoring Studio»

brnok mnokazarenedt (u3NUECKON TOATOTOBICHHOCTH HCCIIETYEMBIX
BKJIIOUAET OLICHKY M aHajJu3 TECTOB, PEKOMEHJOBaHHBIX Y4ye€OHOW Mpo-
rpaMMoii TI0 (PU3UYECKOHN KYJIbType B YUPEKACHUSIX 0OIIEro CpeaHero 00-
pasoBaHus. B manHOM pasnesne peain3oBaHa BO3MOXKHOCTh CpPaBHEHUS MH-
JTUBUIYaTbHBIX M TPYNIOBBIX MOKa3aTelied YPOBHS (PU3WYECKOM MOATO-
TOBJICHHOCTH IIKOJIBHUKOB Pa3JMYHbIX MEPHUOJOB y4eOHOTO TOJa U ATkl
TECTUPOBAHUS C TOCIEAYIOIIUM MMOCTPOSHUEM HATJISITHOTO OTYETa B BHUJIC
rpauKOB.

brox mHAUBHUyanhbHOTO W TPYIIIOBOTO PEUTHHIa MO3BOJISET MPECTa-
BUTH OTJEIBHBIX IIKOJbHUKOB W TPYIIbl YYAIIUXCSA B OMPEIEICHHOMN TO-
CJIEIOBATENIbHOCTH B 3aBUCUMOCTU OT CPEJHEH BEIMYMHBI KaueCTBEHHOMN
OLICHKH JAHHBIX (PU3NYECKON MOATOTOBIECHHOCTU, OTICIBbHBIX WHIEKCOB
(u3MUECKOro Pa3BUTHUS U COCTOSHUS TEMOIMHAMUYECKUX TTOKa3aTeleH.

brok craTucTHuecKMX TMOKazaTelel OTpakaeT CTaTHCTHUYECKYI0 00pa-
OOTKY HaHHBIX C OIpEAENICHUEM CpelHed apuPMETHYECKOW BEIUYUHBI,
CpEIHEro KBaJpaTHYeCKOro OTKJIOHEHUS, OIMOKH CPEeIHEro apudmeTrye-
CKOT'0, HEOOXOIUMBIX JIJIsl HAYYHBIX BBIKIAIOK.

B pesynbpTraTe ncnonb3oBaHus nporpammsel opMupyercst 6a3a TaHHBIX,
KOTOpasi MO3BOJIAET MOJABEPraTh CTATHCTUUYECKOW 0O0pabOTKe BBEICHHBIC
pe3ysnbTaThl  00CJIENOBAaHUN CIEIUATHU3UPOBAHHBIMU  KOMITBIOTEPHBIMU
CTaTUCTUYECKUMH MaKeTaMu Tuma «Statisticay, «|BM SPSS» u npyrumu.

brok 0T4eTOB MO3BOJISIET CUCTEMATU3UPOBATH MCCIIEAYEMbIX IIKOJIbHH-
KOB B 3aBUCUMOCTHU OT YUpexAeHHs: 00pa3oBaHus, e OHU 00y4aroTcs, OT
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BO3pacTa, 1MoJia, HAIMYKS OTKJIOHEHHUM B COCTOSTHUU CEPAECYHO-COCYAUCTOM
CUCTEMBI, OTIOPHO-IBUTATENILHOIO ammnapara, CTeeH! Pa3BUTHS TeMOIU-
HAMUYECKUX U PU3NOMETPUUYECKUX (GYHKIHUM U MHOTHUX JIPYTUX MOKa3are-
JIell U OCYHIECTBISATH OTUETHI O pe3yJbTaTaX MOHUTOPHUHIA MO BHIIICYKa-
3aHHBIM KPUTEPUSM MPAKTUYECKU MO BCEM HMMEIOMIMMCS B 0a3e JaHHBIX
MOKA3aTeJsIM B BUJIE KOJIMYECTBEHHBIX U MPOIEHTHBIX BEJIUYHUH.

brox 3akiroueHHI W pPEKOMEHAAIMA TO3BOJISIET BBIMOIHATH OIECHKY
YPOBHS (PU3UYECKOTO PA3BUTHS, €TO TAPMOHUYHOCTH, YPOBHS (PU3UUECKOI
MOATOTOBJICHHOCTH, (DU3UUECKON pabOTOCIIOCOOHOCTH, OIpEACsieT COo-
CTOSTHUE (PU3MOMETPUYECKUX U FeMOJMHAMUYECKUX ToKa3zaTene. [l ka-
KJ0T0 00CIIeyeMOT0 MIKOJIbHIUKA KOMITBIOTEpPHAs! MporpaMma mnpejjaraet
UHIUBUIyaIbHBIE PEKOMEHJAIMU 0 OPraHU3allMi CaMOCTOSTEIbHBIX 3a-
HATUN (U3UYECKUMH YNPAKHEHUSIMU C YYETOM BO3pacTa, MoJia, YPOBHS
(¢u3nUECKOil MOArOTOBICHHOCTH, OCOOCHHOCTEH TEIOCI0KEHHS.

BIoYHBIN TPUHIUT TOCTPOCHHUS KOMITBIOTEPHOH mporpaMMbl «Monito-
ring Studio» mo3BoJIsIET HE3aBUCUMOE HCITOJIB30BAaHUE KaXI0T0 U3 OJIOKOB.

Takum 00pazom, pazpaboTranHasi KOMITbIOTEpHAs porpamma «Monitor-
INg» MO3BOJISIET pemaTh CICAYIONINE 3aa4H:

— OCYILIECTBJISATH MOHUTOPUHI M3MEHEHUH, MPOUCXOAAIUX B MOpdo-
(PYHKIIMOHATTLHOM Pa3BUTHH, (U3MUYECKON MOJArOTOBICHHOCTH U APYTUX
KOMITOHEHTaX (DPU3MYECKOr0 COCTOSIHMSI KaK OTAEIHHOTO 0O0CemxyemMoro,
TaK ¥ BO3PACTHBIX, MOJIOBBIX M JAPYTHX TPYIIAax MIKOJIHHUKOB B TEUCHHE
BCETO Ieprojia 00yUeHHs B YUPEKICHUU O0IIET0 CpeHEero 00pa3oBaHus;

— MOJIy4aTh LEJIOCTHOE MHOTOCTOPOHHEE MPEACTABICHUE O (PYHKIUO-
HaJIbHOM COCTOSIHUM OpraHM3Ma IIKOJIBHUKOB, O CUMITOMAax MaToJOoruye-
CKUX U3MEHEHHH, MPOUCXOIAIIUX B OpraHu3Me, a B psijie CIy4aeB U O Ha-
JIMYUU KOHKPETHBIX 3a00JIEBAHUIA;

— OIepaTUBHO 00pabaThIBaTh MEPBUUHYIO MH(MOPMALMIO O PA3IMYHBIX
KOMITOHEHTaX (PU3UUECKOT0 COCTOSIHUS U MPEICTABISATh KOJIMUECTBEHHYIO
Y Ka4YECTBEHHYIO HX OIICHKY;

— Ha OCHOBE aHaJIM3a MOJYYEHHBIX JAHHBIX MpeiaraTh WHIAUBUIYATb-
HbIE PEKOMEHAALNH 110 OPraHU3alui (PU3NYECKOMN MOArOTOBKY;

— BBINOJHATh CTATUCTHUYECKYIO OOpabOTKY IOJYyYEHHBIX JaHHBIX U
IpeicTaBieHue B LU(POBBIX BBIPAKECHUSIX U HATJISIAHOM IpaduuecKkoM
M300pakKeHUH.
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3.3 TeopeTuKO-MeTOAUYECKOE 000CHOBAHM
HMHHOBAIIMOHHOU METOIUKH KOMIIJIEKCHOHU ALIXaTeJIbLHOU
TMMHACTHKHM JJISI MUIQAIINX IHKOJbHUKOB B YCJIOBHSAX
rpynnbl NPOAJIEHHOT 0 THS

N3BecTHO, YTO Ba)KHOE MECTO B MPOrpaMMe O30POBIICHUS MpPHUHAJIE-
KUT JbIXaTEIbHBIM YNPAKHEHUSIM, JACHCTBHE KOTOPHIX OCHOBAHO HAa MPO-
W3BOJILHOM YIIPaBJICHUU JIbIXaHUEM, KOTOPOE B COUETAHHUH C II€JICHAINPaB-
JICHHOW MBIIIEYHOW JEATeTLHOCTBI0O CIY)KHT CPEACTBOM TIOBBIMICHUS
a’pOOHBIX M aHA’POOHBIX BO3MOXKHOCTEW pPACTYIIEro OpraHu3Ma, M Ha
3ToM (hoHE O0IIEeMy O3J0POBJICHUIO OPTaHM3Ma; CPEICTBOM COBEPIICHCT-
BOBaHMSI MEXaHWU3MOB ajalTallid, CTUMYJISIUN TICHXUYECKOTO W TICHXO-
MOTOPHOTO Pa3BUTHS JAETEH, YIy4IIECHUS WHTETPATUBHON AESITEIBHOCTU
mo3ra [49,52,60,73,113,156,173,174,262,297].

Ha ocHoBaHMHM BBISBIICHHBIX OCOOCHHOCTEH B YpOBHE (PHU3HUUYECKOTO
pa3BUTHSA U (PYHKIIMOHATIBLHOTO COCTOSHHUS MIIAIINX ITKOJIHHUKOB, MPO-
KUBAIOIINX B HKOPAJAUAILIMOHHBIX YCIOBUsX I'. ['omens, Obuta pa3paboTtana
WHHOBAIIMOHHASI METOJMKAa KOMIIEKCHOW JbIXaTeIbHON TMMHACTHUKH, Ha-
IpaBjcHHAs HAa COBEPIICHCTBOBAaHWE (YHKIIMM BHEIIHETO IbIXaHUS, TO-
BBIIIIEHUE (PU3UMIECKOM pabOTOCIIOCOOHOCTH M YKPEIUICHHE 370POBBS JIe-
TEU B LIEJIOM.

OO0mmMu 3a7a4yaMyd MHHOBAIIMOHHOW METOJUKH KOMIUJICKCHOM JIbIXa-
TEJIbHON TMMHACTUKH JJI MJIQJMIUX IIKOJBHUKOB B YCIOBHUSAX TPYMI MPO-
JUICHHOTO JTHSI SIBJISUTHCH:

1. ®opMupoBaTh HaBBIKA MPABUIHLHOTO PAllMOHAIBHOTO JIBIXaHMS, I10-
BBIIATh (YHKIIMOHAJILHBIN YPOBEHb BHEIIHETO JBIXaHUS.

2. Pa3zBuBaTh MPOM3BOILHYIO PETYIISAINIO IBIXAHUS.

3. CoBepiiieHCTBOBaTh (M3UYECKOE PA3BUTHE JETEH MIIAMIIETO MIKOJb-
HOTO BO3pacTa, HOPMaJIM30BaTh TICUX0IMOIIMOHATILHOE COCTOSIHHUE.

4. TloBbimath (pu3nyeckyro paboOTOCIIOCOOHOCTh MIIAMIIIUX HIKOJIBHU-
KOB.

5. Ilpodunaktuka 3a0osieBaHUN ABIXAaTEIbHON CHUCTEMBI, YKPEIUIATH
30POBbE JETEM.

[Ipu pa3paboTke MHHOBALMOHHON METOJUKH KOMIUIEKCHOM JbIXaTesb-
HOM TMMHACTHKH TSI MJIQIINX MIKOJFHUKOB YYUTHIBATUCH pabOThI: ['pu-
muHorn  M.A. [80], Kozmosori C.}O. [128], Topunoii E.B.
[74], Kokopunoit E.B. [129], MyxamenssipoBoit E.®. [201], JlykbsHO-
Boii E.A. [166], bpecmaBa U.C. [49,52], T'opa E.II. [73], Hunciika K.B.
[87], Ky3uenosoii T./. [149], Mapmaka M.E. [173], MunsieBoii A. [373],

101



Epmonaesa O.1O. [96], lynenunoii B.I1. [331], a Takke pe3yabTaThl cOO-
CTBEHHBIX HaOJIO/ICHUH.

Hamu Takxe MpoBOAWIICS aHAIHM3 JUCCEPTAIMOHHBIX padOT IO MpUMe-
HEHUIO  JBIXaTCJbHBIX  YINPAXHCHWA B CHOPTUBHOM  TPAKTHKE
[60,92,136,183,262,275].

B cBoeit pabore mbl pazgensnu mHeHue lllymsnunoit B.I1. [331], co-
IJIACHO KOTOPOMY DPACUIMPEHHUE PE3EPBHBIX BO3ZMOXKHOCTEH (YHKIIUU JIbI-
XaHMSl Y JeTel MIIaIIIero MIKOJIbHOTO BO3pacTa JI0JKHO CTPOUTHCS, B TIEP-
BYIO OYepe/lb, Ha COBEPIICHCTBOBAHWM MEXaHU3MOB IPOU3BOJILHOTO
YIPaBICHUS JBIXaHUEM M, TOJIBKO TIOCJIE 3TOTO — IOBBIIICHUN PE3EPBOB
MOIITHOCTH JIbIXaTETHbHOU CUCTEMBI.

Tabnuna 12 — HanpaBiieHHOCTh BO3JCHCTBUS NHHOBAIIMOHHOW METOIMKH KOMILJIEKC-
HOM NIbIXaTeIbHOW TMMHACTUKH T10 dTalaM 3aHsATUN B T€UeHHE (HOPMUPYIOIIETO Meaa-
TOTHMYECKOT0 KCIIEPUMEHTA

Otan YacTHBIC 3a/1aUM DTAIIOB
3aHITHU
1 2

1 stan | 1. ®opmupoBaTh HaBBIKK POU3BOJIBHOMN PETYIISILIMM JbIXaHUS.

2. ®opMHUpPOBATh HABBIKY NPABUIIBHOTO JbIXaHMS.

3. Pa3BuBaTh pedeBoe apixaHue (MPOU3HECEHHE HA BBIIOXE OTICIb-
HBIX 3BYKOB U 3BYKOCOYETaHHI).

4. Y4uTh KOOpAUHAIIMY ABIXaHUS C IPOCTBIMU JIBUTATEIbHBIMH JI€H-
CTBUSIMH.

293tan | 1. ®opMupoBaTh yMEHUSI YIIPABIISITH BO3YIITHBIM TOTOKOM.

2. Pa3zBUBaTh MBIIIIIBI BBIIOXA.

3. YUuTh pa3IuvaHBIM THIIAM JIbIXaHUS.

4. Pa3BuBaTh CUJIY U BBIHOCIHUBOCTh JBIXaTEILHON MYCKYJIATYPhI.

5. Ilpogomkarh y4uTh KOOPJAWHAIIMHM JIBIXaHUS C JBUTATCIHLHBIMU
JNIEUCTBUSIMU U PEYBIO.

3oran | 1. ®opmHpoBaTH HABBIKM MBIIICYHON pEIaKCalldd OCHOBHBIX H
BCTIIOMOTATEJIbHBIX JBIXaTEIbHBIX MBIIIIII.

2. DopMHUPOBATH HABBIKH PETYIISAINU JIETOYHON BEHTUJISIINN.

3. CoBepIiIeHCTBOBATh PEUCBOE JIbIXaHHUE (MMPOM3HECEHNUE HA BBIIOXE
3BYKOCOYETAaHUH U CIIOB).

4. CoBepllIeHCTBOBAaTh KOOPJWHALIMIO JBIXaHUS C ABHMIXKCHUSIMU U
MBIIIEYHBIM PaccIabIEHUEM JIbIXaTeIbHbBIX MBIIIII.

5. Pa3BuBath crocoOHOCTh OpraHu3Ma MEePeHOCUTh TMIIOKCHYECKHE
COCTOSIHHMSI.
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OxoHyanue Tadaunsl 12

1 2

4 sran | 1. Pa3BuBaTh MOABUKHOCTH IPYTHOM KIIETKHU.

2. ConelicTBOBATH YIIYUIIIEHUIO OPOHXHAIBHON IPOXOIUMOCTH.

3. CoBepIlleHCTBOBATh HABBIKKA PErYJISTOPHBIX MEXAHU3MOB JbIXa-
HUSL.

4. ConeiicTBOBAaTh MOBBIIIEHUIO MOIIIHOCTH JIBIXaTEIbHBIX MBIIIILI.

5. IIponoikuTh pa3BUBaTh YCTOMYMBOCTH OPraHU3Ma K THIIOKCHH.

CpencTBa KOMIUIEKCHOM JbIXaTeIbHON TUMHACTUKY OBLIN MOA0OpaHbI B
3aBUCUMOCTH OT HANPABIEHHOCTH BO3JIEUCTBUS TOTO WIIM MHOTO YNPaKHE-
HUS HAa OPraHU3M IIKOJIbHUKOB, & TAKXKE C yUETOM KOHKPETHBIX 3aja4, Mo-
CTaBJICHHBIX JJIsl KQXKI0T0 ATara 3aHsaThil. YacTHbIe 3a]1a4u pa3HbIX TAIoOB
3aHATUU 110 MHHOBAIIMOHHON METOJUKE KOMIIJICKCHOM JbIXaTEeJIbHOU T'MM-
HACTUKU MPEJICTaBJICHBI B Tabuie 12.

OcHoBHas 3ajjaya — HAy4YUTh MJIQAIINX IIKOJbHUKOB HAaBbIKAM MPOM3-
BOJILHOT'O YITPABJICHHS IBIXAHUEM — PEIIaIach B MPOLIECCE pa3yYUBaHUS U
MPUMEHEHUS PA3JIMYHBIX JIBIXaTEIbHBIX YIPAXHEHUN C y4ETOM TOro, Ka-
KOW U3 HaBBIKOB MPEUMYIIECTBEHHO (OPMHUPYET TO WJIM MHOE yIpaskHE-
HUE: YNPABJICHUE BO3YIIHBIM MOTOKOM (YIIPaBJICHUE JbIXaHUEM uepes
HOC WJIM POT C Pa3IMYHBIMU BapHaHTAMU MX COOTHOIIEHUS); PETyISIus
JIETOYHOU BEHTWISIIIUU (MPOU3BOJIBLHOE U3MEHEHUE TIyOWHBI, 4YaCTOThl U
pUTMa JIBIXaHUS: BJ0XA, BHIIOXA U 3aJICPIKEK JbIXaHUS MOCJE HUX); OBJa-
JICHUE PA3TMYHBIMUA TUTIAMH JbIXaHUs (TPYIHBIM, nuadparMaibHbIM, MOJI-
HBIM); Pa3BUTHE KOOPJAWHALINM JbIXaHUSI U ABUKEHHUS, JbIXaHUS U MbIIIEY-
HOTO pacciaa0eHHs IpIXaTeabHbIX MbIIiI [96].

MuaoBammmioHHass MeTOIMKAa KOMIUIEKCHOM JbIXaTeIbHOW TMMHACTHUKH
JUTST MJIQJIINX IIKOJLHUKOB PacCUMTaHa Ha JiBa Y4E€OHBIX TMOJYTOAUS €¥XKe-
JTHEBHBIX 3aHATHI (15-35 MUHYT) B peKuMe MPOJUIEHHOTO AHS U COCTOUT
U3 YeTblpex 3TanoB (yueOHas yeTBepTh — 3Tan). Ee mpoaomKUTenbHOCTh
Ha | srame cocraBnser 15-17 munyt, Ha |l sTane — 2024 MunHyTHI, Ha
Il sTane — 25-30 munyT, Ha IV stane — 30-35 munyTt. OT 3Tana K sTamy
MPOUCXOAUT IIJIaBHOE C MporpeccupyromuM 3¢GHEKToM K OKOHYAHUIO
y4eOHOT0 rojla yBEIMYCHUE PECITUPATOPHON HArPY3KH, YCIOKHEHHUE YCIIO-
BUI BBITIOJTHEHUSI YIIPAXKHEHUN, TOCTETIEHHOE MOBBIIICHNE HHTEHCUBHOCTH
3aHITUH (PUCYHOK 7).
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® Terxar yopass A H. Crpeasanxopoft
R 3eVK0Ba% FHMBACTHES

# Terxat vopass. K [T Byrefixo

2 [Iaxarne ¢ COMPOTHRICHREN

Qlpanana

Bpens, mini

mepand {17 sn) sropof (24 satw) mpenatit (30 yann) serneprait (35 2om)

ITANB HHHOBAUHOHHOM MEeTOINKI KOMILIEKCHON ALIXaTEIbHON rIMHACTRRN

Pucynok 7 — I'omoBast iMHaMUKa BPEMEHH BBITIOJIHCHHS HHHOBAIITMOHHOM
METOJMKH KOMILICKCHOM JbIXaTeIbHOW TMMHACTHKU B TIEPHO/T
(hOopMUPYIOIIET0 MeIaroru4eckoro 3KCIepuMeHTa

Ha pucynke 8 mpencraBieHO COOTHOIIEHUE CPEACTB MHHOBAIIMOHHOM
METOJIMKM KOMIUJIEKCHOM JbIXATEJIbHOM TMMHACTUKH Ha Pa3HbIX 3Tamax
(opMHpYIOIIET0 MEJAaroTMYeCKOro SKCHEPUMEHTa, MPOXOIUBIIETO B
2008-2009 yueOHOM romy.

Ha Bcex sramax 3aHATHN C MJIQAIIMMHU IIKOJbHUKAMH B TPYIIIE MPO-
JJIEHHOTO JHS MPOBOAMIIUCH TeMaTHUecKue Oecelbl, pacKpbIBaOIIME 3Ha-
YEHUE [JbIXaTEIbHOM CHUCTEMBI B KU3HEHCATEIBHOCTH YEJIOBEKA;, U3yda-
JIMCh OCHOBBI aHATOMHMUYECKOTI'O CTPOEHUSI U OCHOBHBIX (DYHKIIMI ammapara
IBIXaHUA U €70 B3AUMOCBSI3b C OPTaHAMU U CUCTEMAMH YEJIOBEYECKOTO Op-
raHu3Ma; pacCMaTPUBAINCh OCHOBHBIE HOPMBI MPABUIIBHOIO PAL[MOHAJb-
HOTO (hPU3MOJIOrMYECKOTO0 U (OHAIMOHHOTO JAbIXxaHus, (a3bl JbIXaTEeIbHbIX
LUKJIOB; Pa3bsCHAIACHh HEOOXOIMMOCTh MPABUIIBHOTO JIBIXaHUS U JPYTOe€.
becenbl mpoOBOAMIUCH B 3aHUMATENbHON HUIrpoBOil opme, MHPOpMaLus
M3JIarajiach MPOCTBIM JOCTYIHBIM S3BIKOM, IIMPOKO HMCIOJIB30BAJINCH Ha-
IJIAIHBIE CpelcTBa (IJIAKAThl, PUCYHKH), TEMAaTHYECKUE 3arajJku U WUIPHI.
Mnanmme MKOJbHUKHM YYWIIACh HAXOJIWTh, YyBCTBOBATh JBHKCHHUE IUa-
(dparmMsel, MpeABApPUTEIHLHO U3YYUB HA CXEME IMOJIOKEHUE U 3HAUYCHUE JIeT-
KHX, Tuadparmsl, KenyIKa; YYHIUCh pa3AeiaTh YaCTH JbIXaTeIbHOTO aKTa
— BJIOX, BBLIOX, May3y.
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1 stan (15-17 muH) 2 stan (20-24 muH)

3 atan (25-30 muH)

® ] - aexar. ynp. A H. Crpeasankosof
2 - 3BYKOBAX I'HMHACTHKA

® 3 - anx. yap. KIL Byrefixo

® | - JRIXAHHE C CONPOTHRICHHEM

B S - TICMCHTE XaTxa-iiorn

Pucynox 8 — CooTHomeHrne cpeICTB HHHOBAITMOHHONW METOMKU KOMITJICKCHON
JBIXaTeIbHOW TMMHACTUKH JI MJIAAIINX IIKOJIBHUKOB B IEPHO
(bopMHpYIOLIETO MeJarorn4eckoro sxkcrnepumMenta (B %)

Kaxxmoe 3aHaTue ObpIXaTeabHONH T'MMHACTHKON BKIOYAIO B ce0st 5 010-
KOB, IIOCTPOCHHBIX MO MPHHIIUAITY «(PU3NOJIOTHICCKON KpUBOii» [176]:

— MapaJoKcaibHas [bIxareibHas ruMmHacThka CrpenpHHKOBON A.H.,
yJAa4HO coueTammias B ceO¢ TPESHUPOBKY JbIXaHUSI W  OIOPHO-
JBUTATEILHOTO ammapata. ®as3el OTAbIXa MEXKAY YHNPaKHCHHSIMH 3aIoJi-
HSIIOTCSI IPOCTBIMU PUTMHUYCCKUMU IBHKEHUAMU (XJIONKH, MPYKUHKH, I10-
CTYKHMBaHHUsI, iepekartsl u apyroe) [41,93,98,332];

— 3ByKOBas T'MMHACTHMKa [0 METOAY Tpex(a3oBOro JbIxa-
uus JlykesHosoit E.A. [166];

— npixanue o meroay byreiiko K.I1. [41,98,131];

— PE3UCTUBHBIN TPEHUHT (IbIXaHUE C COMPOTHBIEHHEM B CTaKaH C BO-
noi) [102];

— 3JIEMEHTBI MHUHCKOM XaTxa-iioru ([Ipanasma) [41,98,216].
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| 610K unHOBAUUOHNHOU MEMOOUKU KOMNIEKCHOU ObIXAMENbHOU CUMHA-
cmuKy BKJIIOYAJ B ce0sl yIpaKHEHUs JIbIXaTeIbHOW TMMHACTUKU CTpelb-
HukoBoit A.H. [41,93,98,332]. B orauume OT BceX APYrux INKOJ JbIXa-
TEJbHBIX TUMHACTUK, KOTOpPbIE YIEISIIOT OCHOBHOE€ BHHMAHHE 3aJICPiKKE
JBIXaHUsl U BbIAOXY, B MeToauke CrpenbHukoBod A.H. riaBHoe — BAOX.
BrinosiHeHne NbIXaTeNbHBIX YNPAKHEHUN 3aKI0YaIOCh B AaKTUBHOM, Ha-
MPSKEHHOM, KOPOTKOM BJ0X€, KOTOPBIM TPEHHPYET BCE MBIIIIbBI JbIXa-
TEJIBbHOW CHUCTEMBI. BBIJOX MOCIe aKTUBHOTO BJ0Xa MPOUCXOJUT KaK OBl
cam co6oif. CoderaHue AbIXaTEIbHBIX LMKJIOB C JBWKEHUSIMH Tejla, CO-
rinacHo naHHbIM Kosnosoii C.1O. [128], popmupyer unTepec y aerelt k 3a-
HSTUSAM U HavaJbHOE OOYYEHHUE MPOXOUT JIETKO.

Jlo3upoBka abIxaTenbHbIX yrhpaxHeHud CrpenpHukoBord A.H. s
MJIQJIIIUX IIKOJILHUKOB MpeJicTaBieHa B Tadnuie 13.

BrinosiHeHne CreluanbHbIX JIBIXaTEIbHBIX YIPAXXHEHUIN MapajaoKcalb-
HOM ruMHacTUKU CTpenbHUKOBOM A.H. MO3BONSET YCWINTH HOCOBOE JIbI-
XaHUE W BbBI3BaTh Pa3IpakCHHE CIM3UCTHIX O000JIOYEK CHJIBHOW CTpyeil
Bo3ayxa. [Ipy 3TOM MHOTrOYHMCIEHHBIMU HCCIIEIOBAHUSMH BBISABIECHO
0O0JIBIIIOE MPEUMYIIICCTBO HOCOBOTO JbIXaHHUs Imepen potoBeiM [49,52,73].
[Ipy mepexiIoYeHU TPaxealbHOrO JBbIXaHHS HAa HOCOBOE YK€ uepe3 He-
MPOJIOJKUTEIBHBIA CPOK MOKET OBITh IOCTUTHYTO U3MEHEHHE B CTOPOHY
MOBBIIICHUS] KOJIMYECTBA KHUCJIOpPOJa B apTEpUaIbHOW KPOBH (IMPUIIOAKE-
Hue A).

B cBoeil paboTe Mbl YUYUTBHIBAIU U TO, YTO YIPAKHEHHS JbIXaTEIbHON
rumMHacTuk CTpenbHuKoBON A.H. HE0OXOAMMO BBITIONMHATH MPOIOIKHU-
TEJILHOE BpPEMs, YTO HOCUT OJHOOOpPa3HBII MOHOTOHHBIM xapakrtep. Ilo-
ATOMY €lIe B X0JI¢ KOHCTAaTHUPYIOIIETO JKCIEPUMEHTa OBLIO MOJ00paHo
COOTBETCTBYIOLIEE MY3bIKaJIbHOE COMPOBOXKICHUE.

Il 6ok unnosayuoHHOU MEMOOUKU KOMNIEKCHOU ObIXAMENbHOU SUMHA-
CMUKU BKTIIOYAT 38VKOBYIO CUMHACMUKY NO Memoody mpexgaz08020 Ovixa-
Hus Jlykvsnoeot E.A., HaIpaBICeHHYIO Ha Pa3BUTHE AbIXaTEIbHOU MYCKY-
JaTyphl U quadparMbl B OCHOBHOM 3a CUHET CONPOTHUBIICHUS BBIJBIXaEMOMY
BO3AYXY CO CTOPOHBI apTUKYJISIIITUOHHBIX (PEYEBBIX) OPraHOB, JJISI YETO HA
BBIJIOXE MPOU3HOCSITCS Pa3IMUHbIE 3BYKOBbIE codeTaHus. [IpuHuMNua€b-
HOM 4epTON ATON METONUKH SBISETCS (UKCAIlMsg BHUMAHUS Ha Tay3e Io-
ciie BeIoxa [166].

[Tay3a ucnonb3yercst AJig TOTO, YTOOBI MOCIEAYIOMIUNA BJIOX MPOUCXO-
U1 OBICTPO, €CTECTBEHHO U CaMONPOU3BOJILHO. J1Ji 3ByKOBOM T'MMHACTH-
KU XapaKTEpHbI CIEIYIOIIMe 0COOEHHOCTH: BAOX uepe3 Hoc (1-2 c), may3a
(1 ¢), akTuBHBIN BbIAOX Yepe3 poT (2—4 ¢), may3a (4—6 c¢). Bergox goimkeH
OBITH BABOE JOJBINE BI0XA. 3BYKH M UX COUYETAHUS JTODKHBI POU3HOCUTh-
Csl B OIPEIEIEHHOM Ha0Ope U CTPOTO ONPEAEIEHHBIM COCOOOM — IIPOU3-
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HECEHHE C 00s3aTeNIbHBIM MEPBOHAYAIBHBIM BBITIOJTHEHHUEM JIBYX YyIIpaX-
HEHUM: «3aKPBITOTO CTOHA» — M-M-M U «OYHUCTUTEIHHOTO BhIAOXa» — TD.
Cucrema coyeTaHul CTPOUTCA Ha CICAYIOIIEM MOpPsJKe riacHbix — Y, O,
A, 3, N. CornacHbele TpOU3HOCATCS B TaKOW MocieaoBarenbHoctd — [, b,

IT, T, M, H, JI, P, I' u nanee npou3BOJIBHO.

Tabmuma 13 — Jlo3upoBka BBHITIOJHEHHS JbIXaTENbHBIX yHpakHeHUN CTpelbHHUKO-
Boit A.H. (1989) B Teuenne yaeOHOTO TOa AJISI MIIAIIITUX IIIKOJIFHUKOB
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Oxkonuanue Tadymel 13

1 2 3 4 5 6 7 8 9 10
8. é;g
E% 4x8 |4x8|4x8| 6x8|3x16 |4x16[2x%x32[3x32
S 3
9. >:M
S = — — — — 1x16 |2x16|1x32|2x232
R s
10. | =
cE% — — — - 1x16 |[2x16]1x32(2x32

Hroro 256 | 256 | 256 | 384 416 576 576 896
BJIOXOB:
[Tpumeuanue: 4 x 8 — neppast nudpa (4) 0003HaUaET KOJINIECTBO MOIXOA0B BHINIOIHE-
HUs yrpaxHeHus, BTopas nudpa (8) 0603HavaeT KOIMYECTBO BIOXOB-ABUKECHHI

B metonuke ocBoeHus Tpex(}azoBOTO IbIXaHHUS HaMU OBLIM OTOOpaHbI
YOPaKHEHUS ISl TPEHUPOBKH PABHOMEPHOTO BBIIOXA M TIyOOKOTO Pe30-
HUPOBAHUS HA COTJIACHBIX 3BYKaX, MCIOJIb30BaIach TPEHUPOBKA JBIXaHUS
B JIBIDKEHUH (TIpHItokeHue b).

OOyueHue AeTeil NbIXaTelIbHbIM YIPAXKHEHUSIM ObLIO CBOEOOpa3HOM
o0yuaroniei urpoi, B KOTOPOM JIETH UMETH BO3MOKHOCTh CAMOCTOSTEIILHO
Ha CIIyX KOHTPOJIMPOBATh POBHOCTh, UIMHY, IJIOTHOCTH 3BYKa U C UHTEpE-
COM OBJIa/ICBAJIM HABBIKAMU MTPABUIIBHOTO JIBIXaHUSI.

B Tabmuue 14 npencraBieHa 103MPOBKA BBHIMOJHEHHUS 3BYKOBBIX JIbIXa-
TEJBHBIX YIPAXKHEHUN I MJIQAMIUNX IIKOJLHUKOB B T€UEHHE Y4EOHOTO
roja.

Tabnuna 14 — Jlo3upoBKa BBIMOIHEHUS YIPaKHEHUH 3BYKOBOM JbIXaTeNbHON T'MMHa-
CTHMKH JUIS MJIa/IIINX IIKOJIBHUKOB B TE€UEHHUE yUYEOHOTO roja

| verBepTh | |l yeTBepTH | |11 HeTBepTH IV gyeTrBepTH
O =[O H=| O H o = 0 = o &= O &= o =
fo| T el T ol 1o [ O L o| T v [ o
~ Bl B ~EBE|OoE| ~EFE |05 |~E 0 H
34 | 34| 56 | 56 6—7 6-7 | 7-8 7-8
MUH | MHH | MUH | MAH | MUH | MHH | MHUH MUH

CornacHo jgaHHBIM psga aBropos [11,12,87,193] BeimonHeHHE CrieIu-
QIBHBIX JBIXaTECJIbHBIX YHPAXKHEHUN, CBSI3aHHBIX C KPAaTKOBPEMEHHBIMU
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3aJiepKKaMu AbIXxaHus (yrnpaxHeHus u3 metoauku JlykesiHoBoit E.A.), mo-
BBIIIAET YCTOMYMBOCTH OPraHU3Ma K KUCJIOPOJHON HEAOCTaTOYHOCTH, YTO
0JIaroTBOPHO BIIMSIET Ha (DEPMEHTHBIC CUCTEMbI, KDOBOCHA0KEHHUE TOJIOB-
HOTO MO3ra U cepila, CIOoCOOCTBYET ONTHUMAJIbHOMY HACBHIIIEHUIO Opra-
HU3Ma KHCJIOPOJOM, YPaBHOBEIIMBAHUIO HEPBHBIX MPOIIECCOB, aKTUBU3H-
pyeT (YHKIMIO BHYTPEHHUX OPraHOB, CIOCOOCTBYET YBEIMUYCHUIO KU3-
HEHHOW €EMKOCTH JIETKUX.

Il 610k unnosayuonnoti memoouxu KOMNAEKCHOU ObIXAMENbHOU CUM-
HacmuKku BKJIIOYAJl JbIXaTeIbHbIE YIIPAXXHEHUS METOJa BOJICBOW JIMKBH/Ia-
uu riryookoro aeixanust (BJII'/I), pazpadorannoro Bpadom byteiiko K.I1.
[41,98,131]. ABTOp pekOMeHIyeT 3aJepKUBATh, YMEHBIIATh AbIXaHUE 110
NPUHIUITY «BBIJOX, 3a/I€pXKKa JbIXaHUS, JIETKUI BIOX, 3aJIEPKKA JAbIX aHUS
u Tak ganee» [131].

[To Mepe 3aepKKu IBIXaHUS U MPU HETITYOOKOM JIbIXaHWH B OpPTaHU3Me
HOPMAJIU3YeTCsl KUCJIOTHO-IIEIIOYHOE PAaBHOBECHE, YJIY4IIAlOTCs OOMEH-
HBIC MPOIIECCHI.

TecT Ha 3aAepKKy IObIXaHus (1151 TPOBEPKH 370POBbS): MOCIE HEOOb-
IIOTO BJOXa B TOKOE CIEAYeT KaK MOHO JOJIbIIE 3a/IepkKaTh JbIXaHUE;
€CJIM TPYAHO HE ABIIATH mocie 3—5 ¢, TO 3TO — MpU3HAK CEPbhEe3HOM Ooie3-
HU; Tlay3a B 30 ¢ CBUAECTENBCTBYET, UTO YEJIOBEK 37J0POB, HO OH «TIIYOOKO
JbIIIAIIi»; adCOMIOTHO 3J0pPOBBIM 4YEOBEK 0€3 YCHIMKM CIOCOOEH He
JBIIIATH | MUH, a IPW TPEHUPOBKE — U OoJIee.

Kaxx1oMy MIKOJBHUKY HEOOXOIUMO HAYYHUTHCS M3MEPSATH YAaCTOTY CBO-
€ro MyJibca, YaCTOTY JAbIXaHUs (YMCIIO BIOXOB U BBIJIOXOB) U KOHTPOJIBHYIO

nay3y (3alepKKy JbIXaHUs
mocyiie OOBIYHOTO BBIZOXA 0
nepBoi TpyaHocth). Tak, ecnu
Ballla KOHTPOJIbHAS T1ay3a paB-
Ha 15 cexkyngam (Hopma — 60
CEKYHJI JUUIS B3POCJIOTO YeJO-
Beka), To 60 : 15 = 4, To ecThb
ATO TIOKAa3bIBAET, YTO TPH Ka-
KJIOM BIOXE BBl BJIBIXa€TE B
YeThIpe pasza OOJIbIIIC BO3ayXa,
9YeM HY’KHO.

TpenupoBka 10 MerToxy Pucynok 9 — BeinosiHeHHe TbIXaTeNbHBIX YII-
byteiiko K.II. ¢ mimaammmu paxuenwuii mo metoay byreiiko K.II.
IIKOJIbHUKAMH  TTPOU3BOIUTCS C MIIAJIIMMH IIKOJIbHUKAMH
TaK: HE0OXOAUMO y/TI0OHO CECTh,

CIMHA JIOJDKHA OBITH TIPSMOM, TOTSHYTH BBEPX IICI0, PYKH MOJIOKHUTH CBO-
00/THO Ha KOJICHHU, HO YTOOBI OHU HE COMPHUKACAIHUCH. Ternepb HE0OX0IUMO
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MaKCHUMaJIbHO pacciiaduThCsl, YCIOKOUTH JIbIXaHue U myJibe. [Ipu paccnad-
JIEHUU KOHTPOJIUPOBATH pacciabieHue mied, pyk (0COOEHHO U3ruObl pyKH
U KUCTH), JUI0 (OCOOCHHO MBIIIIBI BOKPYT TIj1a3 M J100), HOTH (0COOCHHO
CTYIIHH ), MBIIII[bI TPYTHOM KJIETKH, )KUBOTA U quadparmMel (pUCYHOK 9).

Ecnu y Bac BO BpeMsl BBITTOJIHEHUS JbIXaTEIbHBIX YIIPA)KHEHUNW CUIIBHO
HANpsraercsl ClMHA, TO HY’KHO ONEPEThCS HAa CHOUHKY CTYJIa, HO JIEPKATh
CIIMHY POBHOM.

[ITkombHUKAM PEKOMEHAYETCS BECTHU JHEBHHUK 3I0POBbS, B KOTOPBIU
BHOCATCS pe3yJbTaThl u3MepeHui. [lo HUM B nmanbHENIIEM CBEPSAETCS XOJ
TPEHUPOBOYHOIO MpoLEcca.

WTak, npuHAB HY>KHOE MOJIOKEHUE, HEOOXOAUMO IMOCTENEHHO YMEHbB-
IaTh TIyOUHY JIBIXaHUS, CBOJAS €€ Ha HET C OJIHOBPEMEHHBIM IMOJCYETOM
JILIXaTEeNbHBIX JBUKEHUM B TEUEHUE KaxJoil MHUHYTHL. [Ipu sTom Oyaet
BO3HHMKATh OUIYIICHHWE JIETKOM HEXBAaTKWM BO3/yXa. BHelIHee abIXaHue
JIOJDKHO CTaTh HE3aMETHBIM. Y MEHBIIICHUIO TJTyOMHBI AbIXaHUS CIIOCOOCT-
BYET MOJHATHE TJ1a3 BBEpX (IMOAOOPOJOK HE MOJHUMATH) U CJIErKa Haay-
ThI€ TYOBI.

JlanHBIN OJIOK JbIXaTENbHBIX yHpakHeHHH 1Mo metoay byreiixko K.II.
MPOBOAUTCS B PopMe UTPBI—COPEBHOBAHUS. B CBSI3M C ATUM MO UCTCUCHHUH
Ka)X1I0 MUHYTBI BBIMOJIHSIETCS OMPOC IIKOJBHUKOB C IEJbIO BBISIBICHHS
yYaluxcsi, KOTOPBIE CIEJAIi HANMEHbIIEE KOJUYECTBO AbIXATEIbHBIN
JIIBHOKCHUM.

3aKOHUYUB BBINOJHEHUE JbIXaTEJbHBIX YIPAXXHEHUN JaHHOTO OJioKa
BBITIOJIHAETCSI U3MEPEHUE YACTOTHI MyJIbCA M YACTOTHI JIBIXaHUS C MOCHe-
QYIOIIUM BHECEHUEM PE3YJIbTATOB B JTHEBHUK 3/I0POBBSI.

N3BecTHO, YTO YacTOTa ABIXaHHS M KOJUYECTBO IMYJbCOBBIX yAapOB Ha
KaXJ0€ JbIXaTEIbHOE IBUKEHUE MEHSETCS COOTBETCTBEHHO BO3PACTHBIM
n3MeHenusM. Tak, o manubiM Typa A.®. [283] u Illankosa H.A. [318],
4acTOTa JIBIXaHUs C BO3PACTOM CTaHOBUTCA pexe u K 10—12 romam mpu-
OnKaeTcs K HopMe JAbIxaHusi y B3pocibix (getu 10-12 ner — 2023, B3poc-
aeie 16-20).

B TtabGnumne 15 mpeacTaBieHa MO3UPOBKA BBHITIOJHEHHS IBIXATEIbHBIX
yrpaxHeHu o merony byrerko K.II. mis muagmmx mKOJIBHUKOB B Te-
YeHue yueOHOTO Toja.

Crnengyetr OTMETHUTBh, YTO JIF0Oasi MOABMKHAS UTPa JIJIS MIIAIIIUX IITKOJIb-
HUKOB («BoJik u 3aiiiely», «Becenbie TapakaHuukmy, «Y noukay, «Komku—
MbITITKWY, «Iloct 'AM») MOXET ObITh UCIIOJIB30BaHA HA 3aHSITHUSAX C JbIXa-
HueMm no meroauke byteiiko K.II.. [To curnamy mpoBogsiiero (mo mepe
YCTaJIOCTH) UTPa OCTAHABJIMBACTCS JJISl MPOBEPKU JIbIXaHUS y AeTed (IbI-
IaTh MO BO3MOKHOCTH TUXO U HE3aMETHO). J[eTH, KOTOphIe AbIIIAT TIIy0o-
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KO 1 Y4allICHHO BBIOBIBAIOT U3 HUI'pbl HA HCCKOJBKO MUHYT IJIsI BOCCTAHOB-
JICHUS ObIXaHU:.

Tabmuua 15 — Jlo3upoBKa BBIMOJIHEHUS JBIXATENbHBIX YHOPAKHEHUN I MIIAIIINX
HIKOJIbHUKOB 110 MeTony byreiiko K.I1. B Teuenue yuebHoro roja

| yerBepTh | |l yveTBepTh | |1l yeTBepTH | IV YeTBEPTH

O || 0O EH|OODKF| ©KH|OKF|®K| O H
I o I o| T o | o I o | o I O | ©
~NEBE|loo B~ | oOEB| ~8B|o0EB|~D-E]|owHE

1-2 | 1-2 | 2-3 | 23 3-4 34 | 45 | 45
MUH | MUH | MUH | MMH | MUH | MMUH | MMHH | MHH

['maBHBIN yka3aTenab COCTOSIHUS JIBIXaTEJIbHOM CUCTEMBI — €CTECTBEHHAS
MaKCUMajbHas Mmay3a MeXay BaoxoM u BbioxoMm (MII), kotopas He BHI-
3BIBACT y HCIBITYEMOTO OIYTUMOTO AWCKoMpopTa u HampspkeHus. I[Ipo-
JOJDKUTENBHOCTh ATOM May3bl (amHOE) SIBISETCS] JAOCTaTOYHO HHGpOpMa-
TUBHBIM TIOKa3aTeJIeM COCTOSIHMS JbIXaTeIbHOM CHUCTEMBbI 4elioBeka. B
teopun byrteinko K.II. 3TOT mokaszarenb SBISIETCSI OCHOBHBIM B OITpEJIeIie-
HUU HACBHIIIIEHHOCTH OPTaHU3Ma YEeJIOBEKa YTIIEKUCIOTOMH.

IV 610Kk unnosayuouHoli MemoouxKu KOMNIEKCHOU OblXAMENbHOU SUM-
Hacmuky 3aKJIIYajics B PE3UCTUBHOM TPEHUHIe (MPUMEHEHUH METOo/a
«JIBIXaHUE€ C COMPOTHUBJIECHUEMY). ITOT CIOCOO TOJKEH UMUTUPOBATH MO-
JoxutenbHoe namieHue B koHile Bhioxa (ITJIKB). Tak, 3unsbep A.IL
[102] pexomennyer ITJIKB mpu Hu3KOW (PYHKIMOHAIBLHOW OCTATOYHOM
emkoctu (DOE) nerkux, A CHUKEHUSI BHYTPWIETOYHOTO 00beMa KPOBH,
YMEHBIIEHUS SKCITUPATOPHOTO 3aKPBITUS JIBIXaTEIbHBIX MYTEeH U IPYTOE.

Cpenu MHOTHX Bpaudeil ObITyeT MHEHHUE, YTO ABIXaHUE C COMPOTUBIICHU-
€M, TIOBBIIIAs JABJICHUE B JIBIXATEIIbHBIX MYTAX, CIOCOOCTBYET TEM CaMbIM
HAIOJHEHUIO JIETKUX BO3JIYXOM, a 3HAUUT UX «pacIpaBiieHUIo». 3a pyoe-
YKOM 3TOT MeTo ObLT nomnyJsipeH B 60—70-x ronax, 61aronaps yemy mosry-
YUJIM PACIpPOCTPAHCHUE CHEIUATIbHO CKOHCTPYUPOBAHHBIE TaK Ha3bIBae-
MbIe «OYyTBUIKH i pa3ayBaHus» — «blow bottles», B xoTopsix mo3upo-
BaHHOE COMPOTHBIICHUE JBIXaHUIO CO3/1aBAIOCH BBIAYBAaHUEM BOJBI U3 O]I-
HOW €EMKOCTH B IPYTYIO.

Onnako, Bartlett R. [337,338] Bbickazan mpeanoioKeHUe O TOM, YTO B
OCHOBE JICUEOHOTO JEHCTBUSI ATUX OYTHUIOK JIGKUT HE COMMPOTUBIICHUE JIbI-
XaHUI0, a TIyOOKUM BIOX, KOTOPBIA 3aHUMAIOIIUNCS JTOJKEH ClieNaTh Ie-
pen BeigoxoMm B Boay. Nunn J. [375] mokaszan, 4TO 3HEPrHUYHBIN BBIIOX
CrIOCOOE€H BBI3BIBATH 3aMETHOE CHHUXEHHUE OKCUTCHAIIMU apTepUuaIbHOU
KpOBH, mpudeM 3TOT 3 (PeKT okazancs 0osiee 3HAYNTEIBHBIM MPU 100aB-
JICHUHM KUCJIOpoJia K BabIxaemMoMy Bo3ayxy. Kaplan J. [366] cuuraer, uto
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(GopcUpOBaHHBIA BBIJOX C COMPOTUBIEHUEM CIOCOOCTBYET CHUKEHHUIO
TPAHCITYJIbMOHAJIBHOTO JIABJICHHUSI HA BBIJIOXE M CHUXKEHUIO OObeMa Jier-
KHUX, BBI3BIBAET YTOMJICHHE, YXY/IIAET JETOYHbIA KPOBOTOK, CHUYXKAET CEp-
neunbiid BeIOpoc, POE u aprepuansHyio okcureHanuio. B cBs3u ¢ Bbllie-
W3JI0’)KEHHBIM METOJ IbIXaTE€IbHOW TMMHACTUKU IYTEM JIBIXaHUSI C COIMPO-
TUBJICHUEM 32 PYOEKOM JIaBHO M OKOHYATEILHO OCTABJICH.

Takum o0Opa3omM, IPUHLMN JbIXaHUSI Yyepe3 TPYOOUKYy CBOJUIICA K CO3-
JAQHUIO JIOMIOJTHUTEILHOTO COMPOTHUBJIEHUSI TPU BBIJIOXE B TPYyOOUKY,
BCTaBJICHHYIO B CTaKaH ¢ Bojo# (pucynok 10).

I[Ipu  3aHATUSAX  ABIXATEIIBLHOU
TUMHACTUKOW HAMU UCIOJb30BAINCH
TpyOOUKH, KOTOpPbIE MOTPYKAIUCh B
CTaKaH C BOJIOW, C BHYTPEHHUM Jua-
METPOM 5 MM W JUIMHOW 21 caHTu-
METpP, UYTO COOTBETCTBYET JIOIOIHU-
TenbHOMY 00BeMy 16,49 cm®,

[IIxonpHUKY HEOO0XOAUMO OBLIO
caenaTh HeOOIBIIION BIOX Yepe3 HOC,
3a/IEp’KaTh JIBIXAaHUE HA HECKOJIBKO
CEKYH/I, 3aT€M BBINOJHUTH IUIABHBIN
Y POBHBIN BBIJIOX B TPYOOUKY, 0OXBaTHB

Pucynok 10 — BeimonHnenue neTbMu
YIPAXKHEHUHN YIJMHEHHOTO BbhI0XA
B TpyOOUKYy
ee MJIOTHO rybamu, 0oOpas3ys mpH 3TOM My3bIpbKH BO31yXa B Boje. Putwm,

qacToTa nu FJIY6I/IHa AbIXaHUSA U3MCHAINCH COITIACHO YKA3aHHUAM SKCIICPH-

MEHTaTOopA.
JlpIxaHue ¢ COnpoTUBJIECHUEM MPOBOIUIOCH B (popme urpol «Kto 6071b-
e o0pazyeT my3bIpei», «Y KOTO JOJIbIIE BCEX BBIOX» U JIPYTHE.
B Ttabnune 16 mpencraBieHa AO3WPOBKA BBHITIOTHEHUS JIbIXaTEIbHBIX
ynpaxkHeHnuit mo 1V 0510ky MHHOBAIIMOHHOW METOJUKH KOMIUJIEKCHOW JIbI-
XaTeJIbHOM TUMHACTHKH.

Tabnuua 16 — Jlo3upoBKa BBIMTOJHEHHS JAbIXaTEIbHBIX YIPAXKHEHUN YIJTHHECHHOTO BbI-
70Xa JUIST MJIQAIINX IIKOJbHUKOB C COMPOTHBICHUEM B CTaKaH C BOJOH B TEUCHHE
y4eOHOT0 rojaa

| verBepTH Il veTBepTH Il yeTBepTH IV gerBepTh
0 = o 0 o 0 o K 0 = o =
| ] | O | [P} | [P} | () | (D) | &) | O
~ B o = ~ B o0 R ~ B o0 R ~ B oo =
3 MUH 3 MUH 4 MuH 5vMun | 5 MuH 6 MuH | 6 MUH | 7 MUH

V 610K uHHOBAYUOHHOU MEMOOUKU KOMNJIEKCHOU ObIXAMENbHOU SUMHA-
CMuKY COCTOSUI U3 JbIXaTEJbHBIX YNPAXHCHUNW HHIWKWCKOW XaTXa-huoTrH
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(ITpanasima) [98,216], HampaBiICHHBIX Ha KPAaTKOBPEMEHHYIO 3aJCPiKKY
JBIXaHUSI Ha BAOXE M Ha BBIJOXE, YTO CIIOCOOCTBOBAJIO BO3HMKHOBEHUIO
nocJeyromero ooee riryooKkoro Baoxa M Bbijoxa. JlaHHbIe yrnpaKHEHHUS,
IpU UX CUCTEMATHYECKOM BBIMOJHEHUU, MOAUMUIHMPYIOT (XOTs OBl Ha
BpeMsi) MPUBBIYHBIN PUCYHOK JBIXaHUS, MPOJIOHTHUPYSI €ro, aKIEHTUPYS
3aJIEPKKU JTbIXAHUA.

N3BectHO, uTo [IpanasiMa cnocoOCTBYET MOBBIIICHUIO SKOHOMUYHOCTH
JIbIXaHUs, YIydlllaeT BEHTWISIMIO U ra3000MEH, MPUYEM HE CTOJIbKO 3a
CUET YBEJIMYEHHUS JIbIXaTeIbHOI0 00BheMa, CKOJIBKO 3a cueT OoJibllel paB-
HOMEPHOCTH BEHTWISIIMHM, COaTaHCUPOBAHHOCTH JABHKEHUW BCEU JbIXa-
TEJIILHOW MYCKYJIATyPBhl.

[lemarornyeckue HaOMIOACHUS TPU Pa3yuUBAHUU JIE€TbMH MIIAJIIETO
IIKOJIBHOTO BO3pAacTa AbIXaTEIbHBIX yIpaxkHeHui [IpaHasMbl mokasanw,
YTO BBIMIOJIHEHUE JJAHHBIX YIIPAKHEHUN TpeOyeT OT MIIAJIIIUX IKOJIbHUKOB
YMEHUS YAEPKUBATh CKOHLUECHTPUPOBAHHOE BHHUMAHHUE MPOJIOJIKUTEIBHOE
BpEMsi, UTO HAKJIaJAbIBAET JOMOJIHUTEIbHbBIE TPEOOBAHUS HA TTPOBOJISIIIETO.

IIpu 3TOM M1s 1eTEN OKa3aa0Ch CIOKHBIM U HEIPUBBIYHBIM JIEVCTBUEM
OCBOCHHME MEJIEHHOT0, TPOJOJIKUTEIBHOIO BJIOXA C IMOCTEIICHHBIM BbIIISI-
YUBAHUEM CTEHKH JKMBOTA BIIEPE, KAK U BBITIOJHEHUE BbI0XA C OJHOBpE-
MEHHBIM BTSTUBAHUEM XKMBOTA. CXO0XkKHUE pe3ybTaThl OTMEUYEHBI B JUCCEP-
taruoHHon pabote Kosnosoit C.1O. [128].

V 0OJIOK UHHOBAIIMOHHON METOIUKH KOMIUIEKCHON ABIXaTEJILHOU T'MM-
HACTUKU COJICPXKUT JbIXaTeNIbHBIE YIIPAXKHEHHUS 10 Hore: quadparmMaibHOe
JbIXaHHUE, TPYAHOE, CMEIIAHHOE, NIBIXaHUE C OJHOM HO3JpPEU, NBbIXaHUE C
nay3aMH, OUYHINAoIIee IbIXaHue U Apyroe (mpuioxenue B).

Bce npixarenbHbie yrnpakKHEHUs] XaTxa-WOoTM OCHOBAHbI HA 3aMEJICHU-
X, 3aJIEPKKE ABIXaHUS B COYETAaHUU C (PUBHMUECKUMHU YIPAKHEHHUSIMH.
[To MHEHHIO HOTOB, MEXY JIBIXAaHUEM U TICUXUYECKUM COCTOSIHUEM CYIIIE-
CTBYET OIPECIICHHAS CBA3b. PUTMU3aLMS AbIXaHUS IPUBOIUT K MICUXUYE-
CKOM pellaKcaluy, ypaBHOBEIICHHOCTH, CIOKOHCTBUIO. MOrH HPUMEHSIOT
pa3nuYHOE COOTHOIIEHUE BJI0XA, 3aJIEPKKU U Bbloxa (Hampumep: 1 : 4 : 2
uma 1 :4:1).

Mory cuuTaroT: IBIIATh CIEAYET Pexke, HO BABIXaTh Tiry6ske. HopMais-
Has 4acTOTa JAbIXaHUs — OKOJIO 10 BIOXOB B MUHYTY B CIIOKOMHOM COCTOSI-
HUU U He O6ombie 40 mpu HAPsHKEHHOUW (pu3nuecKou paboTe.

B tabmune 17 npencraBieHa JO3UPOBKA BBIMOJHEHUS JbIXaTEJIbHBIX
ynpaxHeHuit V 0ji0ka MHHOBAIIMOHHOW METOJAMKH KOMILJIEKCHOM JbIXa-
TEJbHOU TUMHACTUKY JIJISI MJIAIIUX ITKOJbHUKOB B TEUEHUE YUEOHOTO TO-
na.

[Ipu oOydeHWM nETe IBIXaTeIbHBIM YMPAXKHEHUSM HCIOJb30BAIHCH
METOJIbI: CTPOTO PErIAMEHTUPOBAHHOIO (CTAaHJAPTHO-TIOBTOPHOIO MU Ba-
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PHUATUBHOTO) YNPAXKHEHUS U UTPOBOM. BapuaTUBHOCTh OTHOCHJIACH K TIpe-
00pa30BaHMIO YCIOBUU BBIMOJHEHUS YIPAKHEHUM (M3MEHEHUE MCXOHBIX
MOJIOKCHUH, TeMIa JIBUKEHUU, YCIOKHEHUE MMPUBBIYHOTO JICUCTBUS J00a-
BOYHBLIMH JIBHKCHUSIMH.

Tabmuma 17 — Jlo3upoBKa BBITIOJTHEHHUS IBIXaTEIBHBIX YINPAXKHEHUH TSI MIIAIINX
IIKOJIBHUKOB 10 CUCTEME HOT0OB B T€UEHHUE YUEOHOTO Tojia

| veTBepTH Il verBeptp | lll uerBepth | |V uyerBepTh
®E || OE| OE 0RO E|]®E| DK
I O | o ) | o I o| | o [ O | o
~ B o K ~ 5 o B |~EB|lo & | ~ KB o K
1-2 1-2 1-2 1-2 | 23| 23 3-4 3-4
MUH MUH | MUH | MHH | MHH | MUH | MHH | MHH

[Tegarornyeckuii KOHTPOJIb 3a JEThbMH HA 3aHATHUAX JIBIXATEIbHON TUM-
HAaCTUKOM MpeaycMaTpuBajl 0co00 cTporoe HaOJ0JeHUE 3a BHEITHUMHU
MpU3HAKaMU YTOMJICHUS (MTOKPACHEHHE JIUIA, OJBINIKA, HOCOBBIE KPOBOTE-
YeHUSI, HApYIIEHUE TTPOU3BOIBHON PETYJISIIUNA IbIXaTeIbHbBIX JBIKCHUN U
apyroe). 3aHUMAIOITUECS TPEIBAPUTEILHO MPETyIPEKIATUCh O BO3MOXK-
HOCTH TOSIBJICHHS] HEMPUSITHBIX OILIYIICHUI B MpoOIecce 3aHATHS (TTOKAJIbI-
BaHHE B HOCY, TOJIOBOKPYKEHHE) U HEOOXOIUMOCTU HEMEIJICHHO COO00-
IUTh 00 3TOM 3KcrepuMeHTaropy. [losiBieHrne MaHHBIX MPU3HAKOB CIY-
KWJIO CUTHAJIOM K CHM)KCHHUIO HArpy3KH WM BPEMEHHOMY MPEKPAIICHUIO
3aHATHUS U CBUIAETEIHCTBOBAJIO O MPEBBIINICHUH WHIUBHIYATBHBIX BO3MOXK-
HOCTEW peOeHKa.

[Ipu mosiBICHUM MEPBHIX MPU3HAKOB YTOMJICHUS y MIIQIIINX NIKOJIbHHU-
KOB M BO BpeMs peJlaKCalliy UCIIOJIb30BAINCH YIPAKHEHHS C yIITMHCHHBIM
BBIZIOXOM (pEaKCUPYIOIIECH HAMPaBICHHOCTH), C KPATKOBPEMEHHBIMH TIaY-
3aMH TIOCJI€ BA0Xa W Bbioxa. CTUMYIISIIUS BOCCTAHOBHUTEIBHBIX MPOIIEC-
COB M TOBBITIIEHUE (P(HEKTUBHOCTH OTJIbIXa BO BPEMs PEJIaKCaIliy MPOUC-
XOJIUT Oyarogapsi CHIDKCHHIO IIOTOKAa HMITYJIbCOB OT pacciabiaeHHBIX
meimr B [ITHC, a Takke yCHICHHIO KPOBOTOKA B PAaOOTABIINX MBIIICYHBIX
rpynnax. O0ydeHue pacciabiieHHI0 C ONMOpPON Ha €CTECTBEHHBIC PUTMBI
HaIPSDKEHUS W pellaKcallus B IPOIlecce JAbIXaHus JTaeT XOPOIIUe pe3yibTa-
Thl B CBSA3U C TEM, YTO CBOOOJHOE NIBIXaHUE COMPSIKEHO C COKpAIEHHUEM
IBIXaTeILHON MYCKYJATypbl Ha BIIOXE M €€ pacciabieHHeM Ha BBIIOXE
[15,357]. Takum oOpa3om, B MOMEHT BbIjIOXa o0IIiee pacciaabieHue Beeraa
Oyzet OoJiee TOJIHBIM U TUIyOOKHMM, Y€M B MOMEHT BJIOXa.

B npunoxenuu [ mpeacTaBiaeHbI KOMITIEKCHI JbIXaTEIbHBIX YIPaXKHE-
HUW JIPYruX aBTOPOB, KOTOPBHIE MOXKHO IIeJICHAIIPaBJICHHO HCITOJIH30BaTh
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JUIA TOJIOKMTEJIBHOIO BO3CHCTBUS Ha (1)YHKI_II/IIO BHCHIHCT'O JAbIXaHUA
IITKOJIBHHUKOB.

3.4 DkcnepuMeHTaIBLHOE 000cHOBaHME 3P PEeKTUBHOCTH

NPUMEHECHUS MHHOBAIMOHHOW METOAMKH KOMILIEKCHOM

AbIXaTeJbHOM T’MMHACTHKHU AJS MJIAJIIUX MKOJbHUKOB
B IPyNnax npoajeHHOr0 THS

3.4.1 IlmHamMuKka noxkasareJied (pu3nuecKoro pa3Burus,
(PYHKIMOHAIBLHOIO COCTOSTHUS U (PU3HUYECKON
padorocnocodHoCTH y AeTed 89 Jer

Jlo Havama  QopMHpYIOIIEr0o  NEJAaroru4eckoro  3KCIEepUMEHTa
IIKOJIbHUKM B KaXJOM BO3pacTHON rpymme (8—9 ner), mpuHUMAarolue
y4acTHE B AKCIEPUMEHTE, ObUIN pa3eeHbl HA JIBE IPYIIbl UCIIBITYEMBbIX,
KOTOpbIE€ SBJSUIUCh OTHOCHUTEJIBHO OJMHAKOBBIMH MO IOKa3aTessiM
(u3MYECKOro pa3BUTUSA U B CPEHEM JOCTOBEPHO HE OTJIMYABLIMECS APYT
oT apyra. VICKItoueHrne COCTaBWIN WIKOJBHUKHU 9 JIET SKCIIEPUMEHTAIBHON
rpynmnsl (D7), kotopeie mocroBepHo mnpeBbimanu (P < 0,01) ywammxcs
koHTposibHOM Tpynnbel (KI') mo moxkazarento (pu3nyueckoro pa3BUTHS —
JUTMHA Tea.

B wucxomHbIX TMoOKazaTensiX YpOBHS (DYHKIIMOHAIBHOTO COCTOSIHUS
MJIQAMIAX IIKOJBHUKOB JocToBepHble paznuuug (P < 0,05) BbIsSBIEHBI
TOJIbKO B TMOKa3zaTessix npoOwl ['enun y aesouek 9 net B nons3dy KI'. Tlo
OCTaJIbHBIM TOKa3aTeNsiM JTOCTOBEPHBIX pa3nuuuil y nereit 89 ner O u
KI" ne BoisiBiieno (P > 0,05), 4To CBUAETEIBCTBYET O TOM, YTO 3KCIEPH-
MEHTAJIbHBIE U KOHTPOJIbHBIEC IPYNIbI SIBISIOTCS PAaBHO3HAYHBIMU U COOT-
BETCTBYIOT TPEOOBAHUSM, MPEABIBISIEMBIM K OpPTaHM3aIllMd Tefaroruye-
CKOT'0 SKCIIEpUMEHTA.

AHanu3 NoJy4eHHBIX JAHHBIX MOKa3all, YyTo 3a nepuoi GopMUPYIOLIErO
NEeJaroru4eckoro 3KCHEPUMEHTA y HUCIBITYeMbIX 8—9 neT sKcnepumMeH-
TaJbHBIX U KOHTPOJIbHBIX TPYIII NPOU3O0ILIH PA3TUYHbIE U3MEHEHUS MOKa-
3aresied, OTPaXaronX YPOBEHb (PU3UIECKOTO pa3BUTH (Ta0muIel 24-27,
npuioxenue Jl).

B Tabnuie 18 mpenacraBieH mpupocT mokaszaTesne (GU3nIecKoro pa3Bu-
tust y nereit 8 et DI u KI' 3a nepuos popMupyromiero rneiarorudeckoro
sKcnepuMeHTa. M3 Hee cienyer, 4to y AeTed § JIeT JOCTOBEPHBIN MTPUPOCT
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BBISBJICH JIMIIb B MMOKA3aTeIsX OKPY)KHOCTH I'PYIHOW KICTKH Ha BIOXE Y
MarburkoB DI — 6,4 % (t=2,68; p<0,05) u y aeouek KI'—7,6 % (t=342; p<0,01).

Tabmumna 18 — [Ipupoct mokazareneii ¢puzndeckoro pazsutus y aererd 8 et 31" u KI
3a nepuoj; GOpMUPYIOIIETO NeAarorudeckoro skcnepumenta (%)

[Tokazarenu Manbuuku JleBouku

or KI' or KI'
JlnuHa Tena 0,8 15 0,6 1,8
Macca Tena 1,8 6,6 - 2,7 8,7
KucreBas npaBas 5,2 3,5 20,5 9,1
AHHENOMEIPIE 1 repan —38 | 27 | 227 | 52
B IIOKOE 3,1 0,7 0,6 45

OI'K Ha BJIOXE 6,4* -23 1,6 7,6%*
Ha BBIJOXE 2,5 0,1 -04 4.2

Temner mpupocTa TakKUX TOKazaTeneld GU3NIeCKoro pa3BUTH, KaK -
Ha ¥ Macca Tena, KHCTeBasi TUHAMOMETPHSI, OKPY>KHOCTh TPYTHON KIIETKH
(Ha Beiioxe U B mokoe) y nerert 8 et OI' u KI' k koHity dopmupytroiiero
TIeIarOTMYECKOr0 KCIIEPUMEHTA OKa3aluch He3HaunTeIbHbIMU (P > 0,05).

Tabmuma 19 — Ilpupoct nmokazarenei ¢pusudeckoro pazputus y aeteit 9 ner O u KI'
3a nepuoj; GOpMUPYIOIIETO TieAarorudeckoro skcrnepumenta (%)

[Tokazarenu Manpunku JleBouku

or KI' or KT’

JlnuHa Tena 0,43 0,6 0,5 2,1

Macca tena 5,8 12,9 4,2 5,2
KucreBas nuHa- | mpaBas -4,6 11,4 10,6 -1,0

MOMETpuA JeBast 1,3 6,7 15,0 2,1

B IIOKO€E 7, 2%** 5,6 6,2* 3,6

OI'K Ha Bgoxe | 11,1%** 7,3 8,7*** 6,3

Ha BBLIOXE | 6,7*** 5,6 4.9* 3,6

N3 tabmumer 19 cnenyet, uTo y MainpuukoB 9 set DI K KOHIy Tiefaro-
THYECKOT0 SKCIEPUMEHTA JOCTOBEPHBIN MPUPOCT BBISBICH B MOKA3aTEIISIX
okpyxHoctu rpyaHoi kietku (OI'K): B mokoe — 7,2 % (t = 4,71; p <
0,001), na Booxe — 11,1 % (t = 6,56; p < 0,001), Ha BeIHOXC — 6,7 % (t =
4,49; p <0,001). ITpu atom y manpuukoB 9 jet KI' B 1aHHBIX MoOKa3aTesax
TaK)Ke OTMEUEH IPHUPOCT, OJHAKO HeaocToBepHbIii (P > 0,05).
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VY neBouek 9 ner DI BbISBIEH JOCTOBEPHBIN MPUPOCT B MOKA3aTENAX
OI'K: B mokoe — 6,2 % (t = 2,70; p < 0,05), na Baoxe — 8,7 % (t = 3,85;
p <0,001) u Ha Bergoxe — 4,9 % (t = 2,13; p < 0,05).

[Io octambHBIM HCCIEAYEMbIM MOKa3aTeasiM (U3UYECKOTO Pa3BUTHS
(mMHA M Macca Tesa, KUCTeBas JUHAMOMETPHUS) Y MaJIbUMKOB U JIEBOUEK
9 ner OI' u KI' mpocnexxuBaeTcss TEHACHIUSA K UX YBEIWYCHUIO K KOHITY
MEJarorMYeCKOro KCIEPUMEHTA, OJTHAKO TEMITbl MPUPOCTOB HEJOCTOBEP-
Hel (p > 0,05).

CpaBHUTENbHBIA aHANMKU3 MOKa3areneld (yHKIIMOHATBHOTO COCTOSIHUS 3a
nepuo (GOPMUPYIOIIETO MEIarorniyeckoro dKCIepuMeHTa y AeTeil 8 et
OI' u KT BbIsIBUII, 4TO 11O OOJIBIIMHCTBY M3Y4aeMbIX MOKa3aTesel y aeTei
OI' ormeueHbl OoJiee 3HAUMTEIbHBIC BeMunHbI npupocTa (P < 0,05-0,001),
Hexxenmn y aereit KT (tabmunpb 28,29, npunoxenue /1).

Tak, y ManbuukoB 8 sieT DI BBISIBIEHO JOCTOBEPHOE CHMXKEHUE TTOKA3a-
TEeJsl YacTOTBhI CEePACUHBIX COKpalleHui B mokoe Ha — 9,2 % (t = 2,15;
p <0,05), a Taxke yBenuueHHe BpeMeHU Qonanuu Ha 28,2 % (t = 2,43;
p <0,05). [Ipu 3TOM NoOKa3aTENN CUCTOJIMYECKOTO U JUACTOIUYECKOTO ap-
TEpUAJILHOTO JaBJeHWM, MpoObl ['eHYM, >KM3HEHHON €MKOCTH JIETKHX K
KOHITY (DOPMUPYIOIIETO MEJarorHYecKoro 3KCIEPUMEHTa HE3HAYUTEIHHO
yayutamick (P > 0,05), a mokasareu rmpoOsI Ll tanre — He m3mensumck (P > 0,05).

VY mansuukoB 8 ner KI' 3a mepuoa hopMupyromiero neaaroruyeckoro
HKCIIEPUMEHTA OTMEUYEH 10CTOBepHBIN mpupocT (P < 0,01) nume B nokasa-
Tenstx mpoObl I'erun Ha 33,6 % (t = 3,19; p < 0,01), B TO BpeMs Kak 110
JIPYTUM TIOKA3aTeNIM — CHUCTOJUYECKOTO U JIUACTOIMYECKOTO apTepuaib-
HOTO JIaBJICHUI, YaCTOTHI CEPJICYHBIX COKpAIlleHU B 1TOKoe, mpoOs! [lITan-
re, JKU3HEHHOW €MKOCTH JIeTKUX, (hOHAIMU, KOHCTAaTUPOBAHBI HE3HAYM-
TenbHbIe n3MeHenus (p > 0,05).

VY neBouek 8 sier DI k KOHILY (POPMUPYIOMIETO MEAArOTHYECKOTO IKC-
MEPUMEHTA BBISIBJICHBI JOCTOBEPHBIE U3MEHEHUS B MOKA3aTENISIX CUCTOJIU-
YeCcKoro aprepuajibHoro nasienus Ha — 9,7 % (t = 2,41; p < 0,05), gacro-
ThI CEPJCUYHBIX COKpalleHui B mokoe Ha — 12,8 % (t = 2,18; p < 0,05),
npoOs! Iltanre Ha 31,3 % (t = 2,89; p < 0,01) u npoOs! ['enun Ha 47,4 %
(t=3,81; p<0,001), ponaruu Ha 34,7 % (t = 2,54; p < 0,05). B nokasare-
JSIX AUACTOJIMYECKOTO apTePUaTbHOTO JMABJICHUS W JKU3HEHHOW €MKOCTH
JIETKMX OTMEUEHbI He3HauUnTeabHbIe n3MeHeHus (P > 0,05) (tabmuma 20).

VY nesouek 8 ner KI' 3a mepuon dopmupyloiiero mneaaroruyeckoro
HKCTIIEPUMEHTA BO BCEX MCCIIEIyEMbIX MOKa3aTeIsax (PyHKIIMOHATBLHOTO CO-
CTOSIHHSI HE BBISBJICHO CTATUCTUYECKU JAOCTOBEPHBIX paszmuuuii (p > 0,05)

(rabmuma 20).
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Tabmmua 20 — [Tpupoct mokazareneit HyHKIIMOHATBHOTO COCTOSIHUS Y aeteit 8 met DI
u KI' 3a nepruoa opMupyrouero negarorudeckoro skcnepumenta (%)

[Toxazarenu Manpunku JleBouku

or KI' or KI'

Cucronmyeckoe apTepuagibHOE -7,8 -6,3 -9,7* -2,0

JaBJICHHUE

Jnactonudeckoe apTepruaIbHOe -8,3 -19 -12.0 - 5,7

JaBJICHHE

UcCc, —9,2* 54 -12,8* 0,4

[Tpo6a IllTanre -0,2 51 31,3** 9,7

[Tpo6a I'erun 19,8 | 33,6** | 474*** | 22,1

JKEJI 7,9 0,6 2,7 55

donamus 28,2* 13,5 34,7* 13,3

VY ManpuukoB 9 jer OI' Kk KoHIYy (HOPMHUPYIONIIETO NEAArOTMYE€CKOTO
AKCIIEPUMEHTA BBISIBJICHO CYIIIECTBEHHOE CHIDKCHUE MOKa3aTesield YaCTOThI
CepAeuUHBIX cokpamieHui B mokoe Ha — 13,8 % (t = 2,40; p < 0,05), mocro-
BEPHBIH TpHUpOCT TokaszaTenedl mnpoobl ['enum wa 39,4 % (t = 3,01
p <0,01), ponanuu Ha 31,6 % (t = 2,57; p < 0,05). B mokazarensx cucro-
JMYECKOTO M JUACTOJIMYECKOTO apTepHaIbHOTO AaBieHuH, mpoosl [llTanre
Y )KU3HEHHOW €MKOCTH JIETKUX K KOHIY (DOPMUPYIOIIETO Me1aroru4eckoro
IKCIIEPUMEHTA 3aUKCUPOBAHBI He3HAUYHUTEIbHBIE m3MeHeHus (P > 0,05).

VY manpuukoB 9 net KI' 3nauntensHbIil mpupoct (P < 0,001) oTmeueH B
MOKa3aTeJsIX CHUCTOJIMYECKOTo apTepuanbHoro masieHuss Ha 11,5 %
(t=4,06; p < 0,001). B moka3areisx JMACTOJUYECKOIO apTEPUATBHOTO
JaBJICHUS, YACTOTHI CEPJCYHBIX COKpaIlleHn! B Tokoe, mpobax lllranre u
['eHun, >KU3HEHHON €MKOCTH JIETKUX, (POHAIIMY KOHCTATUPOBAHBI HE3HAYH-
TeJIbHbIE TeMIbl pUupocToB (P > 0,05) mo cpaBHEHUIO ¢ UCXOIHBIMU JaH-
HbIMHM (Tabsuna 21).

VY neBouek 9 ner OI 3a nepuo GopMUPYIOIIETO MEAAroruuecKoro dKC-
MEepUMEHTA 3HAYUTEIbHBIA NPUPOCT 3a(PUKCUPOBAH B CHIKEHUHU YACTOTHI
CepICUHBIX COKpalieHuil B mokoe Ha — 13,8 % (t = 2,23; p < 0,05) u yBe-
JUYeHUH Tokasarenei mpoosl ['enun Ha 60 % (t = 4,10; p < 0,001). [Tpu
ATOM B MOKA3aTENISIX CUCTOJMYECKOTO U IMACTOJUYECKOTO apTepUaIbHOTO
naBieHni, mpoOsl IllTaHre, >XKM3HECHHOH EMKOCTH JETKHX M (HOHAIMH
MPOCJICKUBACTCSI TOJIOKUTENIbHAS JAUHAMHMKA, OJHAKO CTATUCTHUYECKU
3HAYUMBIX pa3nuuuii He BoisiBiieHO (P > 0,05).
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Tabnuma 21 — [Ipupoct mokazareneit GyHKIMOHATBHOTO COCTOSIHUS Y aeTeit 9 net DI
u KI' 3a nepuon popmupyromiero negarorndeckoro skcnepumenta (%)

[Toxazarenu Manpunku JleBouku

or KI' or KI

Cucronuueckoe apTepuaibHOE 1,0 11 5*** -3,0 -0,6

JABJICHHE

JlmacTonmnyeckoe apTepruagbHOe -2,0 3,5 —4,2 -6,5

JaBJICHUE

YCC, - 13,8* -2,8 -138* | -79

[Tpo6a lltanre 10,5 13,2 17,1 -39

[Ipo6a I'erun 39,4** 26,9 60*** 4.6

JKEJ 2,5 -1,6 4,6 3,8

donamus 31,6* 10,9 15,2 18,7

VY nesouek 9 mer KI' Kk KOHIy (QOpMHUPYIOLIErO IeIaroruueckoro
IKCIIEPUMEHTA MO BCEM HCCIEAYEeMbIM MOKa3zaTeasiM (YHKIIMOHAIBHOTO
cocrosinusa (CAIl, HAJl, UCC,, npobax Illtanre u I'eHun, »KW3HEHHOU
€MKOCTH JIeTKMX, (POHALMU) CYIIECTBEHHBIX W3MEHEHUIl HE BBISBICHO
(p > 0,05) (Tabnuua 31, npunoxenue J1).

AHanmu3z ypoBHA ¢usndeckoir padorocnocodnoctu (mo UI'CT)
y MIIQJIIIUX IIKOJBHUKOB DI’ K KOHIly MEeIaroruuyeckoro 3KCIEepUMEHTa
IOKa3ajl ero JIOCTOBEepHBIM mpupoct Ha 8,33 yeiu. en. (21,6 %; p < 0,05),
B TO BpeMs Kak y nereii KI' qocroBepHBIX pa3nmuunii He BeisiieHO (P > 0,05)
(Tabmuria 22 u Tabimna 32, npuitoxkeHue J1).

Tabmuma 22 — IlpupocTt mokazateneit ¢guznueckoil paboTOCIOCOOHOCTH y neTei 8—
9 JIeT 3KCIIEPUMEHTATBLHON ¥ KOHTPOJIBHOH TPy 3a MeproT (GOPMHUPYIOIIETO Teaaro-
THYECKOT0 IKCIIEPUMEHTA

Kontponbnoe | Bos- | Ilon or KT’
yIpaXHEHUE | pacT, abc. | OTH., t a0bc. | OTH., t
Jer % %
UrcT 8 M | 82 |216** | t=31 | 3,2 82 | t=1,33
(ycm. en.) i 79 | 210 [ t=23 ] 19 46 | t=0,71
9 M | 94 | 236* | t=28| 42 | 104 | t=1,17
i 78 | 201* | t=26 | 3,9 99 | t=1,08
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3.4.2 InarHoCcTUKA U OleHKA AbIXaTeJbHOI GyHKIIMHU
y aerei 89 ser

3.4.2.1 IIporpaMmma JHArHOCTUKH PeCITUPATOPHOM
CUCTEMBbI Y JeTell MJIaIIero HKOJbHOI0 BO3pacra

Jns  uccinenoBaHus (PYHKIMOHAIBHOTO COCTOSIHUSA — JbIXaTeIbHOMN
CUCTEMBl MJAQJIIMX IIKOJIBHUKOB Mbl HCHOJB30BAIM MNPOrPAMMY
JUArHOCTUKU CHUCTEMBbI JbixaHus, paspadorannyro Ilynenmnoin B.IL
[331], xoTopas TmTO3BOJSET JaTh XapaKTEPUCTHUKY €€ OCHOBHBIM
KOMIIOHEHTAM: BHEIIHUM XapaKTepUCTHKaM OHOMEXaHHKH, OOBbEMHBIM
napaMerpam JIeTKuX, (YHKUHOHAJIBHOMY COCTOSIHUIO —JbIXaTeIbHOU
MYCKYJIaTypbl U OpOHXHAJIbLHON MPOXOJUMOCTH, YCTOMUYUBOCTH OpraHU3Ma
K THUIIOKCUM U COCTOSHHMIO KapIWOPECHUPATOPHON CHUCTEMBI B LEJIOM,
CIIOCOOHOCTH K MPOU3BOJIBHOMN PETYIISIIIUU AbIXaHUS.

HccnenoBanne (QyHKUIMHA BHELIHETO ABbIXaHUS MIIAQJALIMX IIKOJbHHUKOB
OCYLIECTBIISJIOCh MpHU MOMOIIM mnopTaTuBHOro crnupomerpa «SPIROVIT

SP-1 — Schiller» (¢ nHeBMoTaxomatunkoM SP-20) mpowu3BojCTBa
[IBeitapuu 1o cTaHAapTHLIM MeToAuKaMm [65,107,215,225,243,250,263,306].
C KaXKJ1bIM peOEHKOM BBINOJIHSJINCH CIIEYIOIIIHE BUbI

CIUPOMETPUUYECKUX MPOO: CIOKOWHOE JIbIXaHHWE, >KU3HEHHAs EMKOCTb
Jerkux, GopcupoBaHHAs KU3HEHHAS] €MKOCTb, MAaKCUMaJIbHAsl BEHTUJISLINS
JErKuX, (QyHKUMOHAIbHBIE MpoObl. Ilpm 3TOM QuKCHpOBamu CBBIIIE
30 mokazareneil: KU3HEHHYIO  eMmKocTh  Jierkux —  JKEJL  (0),
dbopcupoBaHHYIO >KM3HEHHYIO eMKOCTh Jjerkux — ®OXEJI (1), oOwvem
¢dopcupoBanHoro BeImoxa 3a 1 cekynany — O®BI1 (1), MakcuMaabHYIO
MPOU3BOJIBLHYIO BeHTWIsANUIO Jierkux — MBIJI (i1/muH), ¢opcupoBanHyIO
XKEJI npu Booxe — ®XKEJI;, (1), o0beM popcupoBanHoro Bmoxa 3a 1 ¢ —
O®B1,;, (1), MunyTHBIN 00beM abixanus — MOJI (J1/MuH), ABIXaTEIbHBIN
oovem — J1O (1), wacroty apixanuss — YJ[ (koi-BO B MHH), NMHKOBYIO
o0bemMHyt0 ckopocTh Boxa — [I0OC;, (11/c), NMKOBYIO 0O0BEMHYIO CKOPOCTH
Boiioxa — I[10C,,,; (1/c) u apyroe. B mpoTokos Takke BKIIOYAIUCH
MepecUeTHhIC TOKA3aTeNIn: KOMIUICEKCHBIM TOKa3aTelib BBIHOCIUBOCTHU
abixarenbHol cuctemsl KIIB, ., nnaekc I'encnapa — UI' (OPB1/DXKEJI,
%), a Taxke nanexkc Tupduo — UT (ODB1/KEJI), cBuaeTensCTBYOMIMI O
HAJIMYUU WA OTCYTCTBHHM YXYIIIEHUS TPOXOAUMOCTH JbIXaTEIbHBIX
ITyTEH.

N3BecTHO, 4YTO OCHOBHBIM IIOKA3aTEJIEeM CIUPOMETPUU  SIBIISCTCS
xu3HeHHas emkocth Jjerkux  (OKEJI), mnpencraBmistomas — coOoi
MaKCUMaJIbHBIM ~ 00BEM  BO3JlyXa, KOTOPBIM  MOXXHO  BJOXHYTb
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(uacriuparopuas JKEJI) unu BeigoxHyTh (3kcmupatopHas JKEJI). s
usMmepenus JKEJI rinaBHoe TpeOoBaHME — 3aBEpIIEHHOCTh MAaHEBpa, a HE
CKOPOCTh €r0 BhIMOoIHEeHHS [23].

Meroauka ee omnpeacneHus CIEeAYIoLas: 3aKpblB HOC 3aKUMOM U
c/eJIaB MaKCUMAaJIbHbBINA BJOX U3 aTMOC(hEpbl, UCIBITYEMOMY Ipeiarajioch
cAenaTh MEIJICHHBIA MaKCHUMalbHO TJIYyOOKHMI TIOJHBIA BBIJIOX B
CIIUPOMETP, HE MEHSSI BEPTUKAIBHOTO TMOJI0KeHus Tena. [loBTopsmocsk 2—3
paza ¢ 15-CeKkyHAHBIM MPOMEXKYTKOM M YUYHUTBHIBAJICA JIYYIIHM TOKa3a-
Tenb [65,225].

Kuznennsiit uaaekc (JKI) paccuantsiBaics mmo hpopmysie:

BN, (MuT/KT), (5)
Macca mena, ke

KU =

BaxxHpiMu TIOKa3aTeNs MM, OTPAKAIOIIUMU KaTUOp «IEHTPATbHBIX)
JBIXaTEIbHbIX MyTeH (COCTOSIHME OpPOHXHUAIBHOM MPOXOJUMOCTH) U
(YHKIIMOHATILHOE COCTOSIHUE JIBIXaTEJIbHOW MYCKYJIATYphl, SIBIISOTCS
dbopcupoBanHas xu3HeHHas eMkocTh Jierkux (OXKEJI), npoba Tuddno-
Botuana u Benmuunbl MomiHOcTH Braoxa (I1OC,,) u Beigoxa (ITOC,,,).
@opcupoBaHHas >ku3HeHHass eMKOcTb Jerkux (DPXKEJI) — sto XKEJI,
U3MEpPEHHas TPY MAaKCUMAJIbHO OBICTPOM W CHJILHOM BbIgoxe 1 OBl —
3TO 00BEM BO3/lyXa, BBIIBIXaeMbId 3a | CEKyHJy MpU MaKCUMAJIbHO
dbopcupoBaHHOM  BbIIOXe. HMcmeiTyemMoMy — mpeasiarajgoch — cIeiaTh
MaKCHUMAaJIbHO TTyOOKHUM BIIOX, HA HECKOJIBKO CEKYH] 3ajlepKaTh JbIXaHHE
U C TpeleabHONM OBICTPOTON BBIMNOJHUTH MAKCUMaJIbHBIA BBIJIOX B
cnupometp. M3mepenue moBropsiercs 2—3 pasa, PUKCUPOBAJICS JTy4IIAN
MOKa3aTellb.

Mertoauka omnpeaeneHuss MaKCUMaIbHONM OOBEMHOM CKOPOCTH MOTOKa
BO3yxa TpH (OPCHPOBAHHOM BIOXE M BBIJIOXE CICAYIOMIAs: TOCIHe
MaKCUMAQJIbHOTO BJI0Xa MCHBITYEMbI IUIOTHO OOXBaThIBaeT  TI'y0aMu
MYHIIITYK TPYOKH, TIOCJI€ YEro JIeJaeT MaKCUMaJIbHO PE3KUN U CUIIbHBIN
BBIJIOX. 3aTe€M M3 COCTOSHMUS TJIyOOKOTO BBIIOXa HCHBITYEMOMY
npejyiarajioch cjliefatb OBICTPBIN TIIyOOKui BAoX. Beimonnsuioch 2-3
NOMBITKH M (GUKCUpoBaiica dydmui pe3ynbTar. [lo manaeim Kapmmana
B.JI. [117] nopmanmbHOe cootHomeHnue mokaszareneit [10C,, u T1OC,,,
JOJKHO COCTaBIIATh npumepHo 0,8—1.

MakcumanbsHas BenTtwisiuus Jerkux (MBJI) —  dopcupoBannas
JeroyHas mpoda, 3aKIIOYAIONIAsACS B IPOU3BOJBHOM (POPCUPOBAHHOM
(r1yOOKOM) JBIXaHUU C MaKCUMAaJIbHO JIOCTYITHOM "yacToToi. B nmuteparype
ATOT TIOKa3aTelib BCTPEUYACTCsl TOJ Pa3IMUYHBIMU Ha3BaHUSMU: TIpee
JpIXaHus, npeaen Beatuisiiuu [306].

Jist  Oomee  MOMHOW  OUEHKHM  (YyHKIMOHATBLHOTO  COCTOSIHHS
KapAUOpECIIUPATOPHOM CHUCTEMBbl W  YCTOMYMBOCTH  OpraHu3dMa K
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KUCIIOPOJHON  HEAOCTATOYHOCTH  MCHOJB3YIOTCS  (DYHKIIMOHAJIbHBIE
runokcuyeckre npoObl lllranre u ['eHUn B MOKOe, TaKk KaK OCHOBHas
Harpys3ka 1o 00ecre4eHnIo0 OpraHu3Ma KUCIopo0M B YCIOBUSX THIIOKCHUU
JIOKUTCS Ha JIIXaTeIBHO-IMPKYIIATOpHYIO crcTeMy [90,136,156,171,174,297].

[IpoOba ¢ mnpou3BOJIbHOW 3aJ€pKKOW JbIXaHUs Ha Baoxe (mpoda
[IITanre) BBIMONHSIACH CHEAYIOIIAM 00pa3oM: HCIBITYEMbIH JIemal
MPOOHBIN BIOX, 3aT€M MOJHOCTHIO BBIJIBIXAJT BO3yX W MOCJE MOJHOTO (HO
HE MPEeNIbHOr0) BI0Xa 3aJep KuBa abixanue. Hoc 3axumarncs najibluaMu.
B MOMEHT 3adepKKh JbIXaHWs BKIKOYAICA CEKYHIOMEP, KOTOPBIU
OCTaHABIIMBAJICS MPU BBIJIOXE.

[Ipoba ¢ 3ameprkkoil nbIxaHus Ha Bbigoxe (rmpoba ['eHdn) BBIMOIHSIACH
TaKke Toclie MpoOHOro BIoXa M Bbigoxa. CraenaB BIOX, HUCIBITYEMBI
JIeNaeT CIOKOWHBIN (HE MpeAeibHO BO3MOXHBIN) BBIJIOX U 3aJ€PKUBACT
npixanne. C MOMEHTa 3a/IEpKKHA JAbIXaHUA BKJIIOYAETCSI CEKYyHIOMEp,
KOTOPBI OCTAaHABJIMBAECTCA MPU NIEPBOM BJIOXE.

Wunekc Tudduo (M1) — JopcupoBaHHas JierouyHas mpooa,
ABJISAIOLIAACA YYBCTBUTEIBHBIM MHICKCOM HAJIMYMUS WM  OTCYTCTBUSA
YXYALIEHUS] TPOXOAUMOCTH JIBIXaTENIbHbIX NMyTer. HeT equHoro MuHeHus o
HOPME [aHHOTO ITOKasarens. Tak, MO JaHHBIM pPAa3HbIX aBTOPOB, €ro
HOpMaJIbHas BenuuuHa coctaBiisieT oT 70 % mo 80-85 % [117,243].

OH paccuuThIBaeTCs 10 cieayoiei popmye:

OPB1
Hnoexc T %) = =100, 6
noexc Tughgrno (%) KET (6)

Nunexc T'encnepa (MI) — kpailHE TMOJIE3HBIM  MOKa3aTeb,
MO3BOJISIIOIIUM ~ pa3TpPaHUYUTh  OOCTPYKTHUBHBIE U PECTPUKTHUBHBIC
MIPOLECCHI.

Hnoexc 'encaepa (%) = OPB1 %100, (7)
DKEIT

JI71s1 KOMOMHUPOBAHHOM OIEHKH (DYHKITMU CEPACYHO-COCYAUCTON U JbI-

XaTeIbHOW CUCTEM PACCUUTHIBAJICS IUPKYISTOPHO-PECTUPATOPHBIN KO-

dbunment Ckubuncku [65,159]:
JKEJI (1) x np. lImanee (c) x10

YCC (mun)

PaccuuTthiBaics KOMILUICKCHBIN noKa3aresib BBIHOCJIUBOCTH
neixarenpHoM  cuctembl  (KIIB,.) mo QopMmyrne, TpeaTOKEHHOM
3emunckoi /.M. [100]:

aur + 1r

KTIB 0.c.= — 9)

L[PKC =

(yen.eo.), (8)

re:
[1III — npo6a IlITaure (c);
[IT" — mpo6a I'enuu (c¢).
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KIIB, .. naet 6ojiee MOTHYHO KapTUHY OIEHKHU JBIXaTeIbHOU CHUCTEMBI K
HEJIOCTAaTKy KHCIIOPOJia U UMEET TECHYIO CBSI3b C IIECTUMHUHYTHBIM OETOM
U IPOCTYIHBIM 3a00j1eBanueM [89].

UccnenoBanue (QoOHAIMOHHOTO JbIXaHUS Y MIQAMIMX ITKOJLHUKOB
MPOBOJIMJIOCH C TOMOIIBK) HW3MEPEHUSA IUTEILHOCTH PEYEBOr0 BBIIOXA
0€3 COMPOTHUBIICHUS] OPTAHOB APTUKYJIAIMHU ((POHAIUS OTPHITOTO CJIOTA).

Mertouka: UCTIBITYEMOMY TpeIarajioch cjiefiaTh riyOOKui BIOX U Ha
BBIJIOXE KaK MOXHO JIOJIbIII€ MPOU3HOCUTH NPOTsKHOE «Ma-a-a». C Havana
MPOM3HECEHUS BKJIOYAJICAd CEKYyHIOMEp, KOTOPBIA OCTaHABIWBAJICA IpHU
nepBoM Bjaoxe. DUKCHPOBAIOCH BpeMsl IPOU3HECEHUS] U POBHOCTH
3By4aHUs.

3.4.2.2 lnnamMuka noxkasarejeii yHKIIUUA BHEITHET 0
AbIXaHHUdA y aeteit 8-9 jer

Jlo Havasa (opMUPYIOLIETO MMEeIarornueckoro SKCIepuMeHTa M1 e
IIKOJIbHUKH, TPUHUMAIOIINE yY9acTHE B IKCIEPUMEHTE, ObLIU pa3ieTICHBI
Ha JB€ TIpynmbl B KaXI0W Bo3pacTHoW rpynne (89  xer):
HSKCIEPUMEHTAIBHYIO U KOHTPOJIbHYIO. PeXuUM rpynmbl NpOJIEHHOTO IHS
st gered D11 Obu1 MoaepHuU3upoBaH. Tak, Miaamue MmKoJIbHUKU O B
teueHne 2008—2009 ydeOHOro rojia €XeIHEBHO B HEJEIBHOM ITUKIIE BO
BpeMsl MIPOTYJIKH 3aHUMAJIMCh MO pa3pa00TaHHOW HaMU WHHOBAIIMOHHOM
METOJAMKE KOMIUIEKCHOM NBIXAaTEJIbHON T'MMHACTUKU. JI€TM KOHTPOJIBbHBIX
rpymnmn 3aHUMAJIHCh 1o OOILIENPUHSATHIM PEKOMEHJALIUASIM
[214,228,229,230].

[To oxoHyaHUM GOPMUPYIOMIETO MEAATOTHUYECKOTO IKCIIEPUMEHTA OBLIO
MIPOBEJCHO KOHTPOJIBHOE TECTUPOBAaHWE (YHKIIMU BHEIHETO IbIXaHHS Yy
nereit 8—9 ner.

AHanu3 pe3ynbTaToB (POPMHUPYIOUIETO MEAATOTMUYECKOr0 SKCIEPUMEHTA
[I0OKa3aJ, 4YTO B MPOLECCE NEJarOriyeCKMx BO3JACHUCTBUU Yy JE€TEU
AKCIEPUMEHTAIIBHBIX TPYIII M0 CPABHEHUIO C JETbMH KOHTPOJBHBIX TPYIII
BBISIBJICHBI JIOCTOBEPHBIE HM3MEHEHHS B OOJBIIMHCTBE HCCIIETyEMBIX
MoKa3aresield BHEUIHETO JbIXaHHS.

N3BECTHO, YTO HMHTErpAIBHBIM IMOKA3aTEJIEM, XapaKTEPU3YIOIIUM I10-
TEHIIMATbHbBIE BO3MOXXHOCTHU JIbIXaTE€IbHOW CUCTEMBI, SIBIISIETCS KU3HEHHAS
eMKocTh Jerkux [291]. OHa oTpaxkaeT MaKCHUMaJIbHO BO3MOKHYIO TIYOUHY
neixanus [121]. Veenmuuenue XKEJI ¢ Bo3pacToM obecrieunBaeTcst OOJIbIIICH
PACTSKUMOCTBIO JIETKUX W CIIOCOOHOCTBIO MBIIII MPOU3BOJUTh MaKCH-
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MaJIbHO€ M3MEHEHHE 00beMa rpyJHOM KIIETKH, a TaKKe POCTOM IOKa3aTe-
Jek pusndyeckoro pa3Butus pedenka [8,86,171,299].

AHanu3 MOJy4YEHHBIX JaHHBIX Mokasai, uyTo y aerei 8 jer DI u KI' no-
kazarenu JKEJI ui3MEHUIIUCh K OKOHYAHUIO TI€AarOrH4eCKOro 3KCIepruMeH-
ta He3HauuTenbHo (P > 0,05) (pucynok 11).

1650 77 161118

1600 17 ~ 1556,04

o s == ¥ 10 3KCTIEPHMEHTA
149263 | 1496 67

1500 77 i 1436 67 | 143? 86 MOCTe 3KCIEPHMERTA
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HHUIHEHHAA EMHOCTE ASrKMK, Mmn

MENEYMHIN OEEOYKM  OEBOYHM
{ar) MENEYHEM {3r) (KT}
(Kr)

Mon, rpynna

Pucynoxk 11 — lunamuka nokazateneit XKEJI y nereit 8 met OI' u KT

JKuzHeHHass €MKOCTh JIETKHMX, SBISIONIAsCS IOKa3arelieM (PyHKIHO-
HAJIBHBIX BO3MOXHOCTEW CUCTeMbI JbixaHus, y aerert 9 ner D1 u KI' 3a
nepuoj; (POPMUPYIOIIETO MEIAroru4eckoro AKCIepuMeHTa uMesa TeHIeH-
IIUI0 K MOBBIIICHUIO, OJHAKO CTATUCTUYECKH 3HAYMMBIX M3MEHECHUM HE 3a-
¢uxcuposano (p > 0,05) (pucyHok 12).
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Mon, rpynna

Pucynok 12 — Jlunamuka nokazareneit XKEJI y neteit 9 net OI' u KI'

Kuznennsrii uagexc (JKU) sBasiercss BaxxHbIM U Oosiee MHGOPMATHB-
HBIM TTOKa3aTesieM B OlleHKe (yHKIIMOHAIBHBIX BO3MOKHOCTEH OpraHu3ma,
Hexxenu JKEJI, Tak kak yuuThiBaeT (pusznueckoe paszputue pedeHka. [Ipu
3TOM, 3HaueHue KU, XxapakTepu3yroniero NoTeHIMAIbHbIE KU3HEHHBIE Pe-
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3epBbl (OCOOEHHO JBIXaTEIbHON CHUCTEMbI), UMEET TaKYyI0 K€ TEHACHIIUIO
CE30HHBIX KoJjeOaHui, kak u mnokasarenu JKEJI. CpaBHUTENbHBIA aHATU3
cpeaHerpynmnoBeix nokaszareneit XXM y nereit 8 jieT mo3BOIMI MOJTYYUTh
CIIEAYIOLIME pe3ybTaThl: oka3arean KU mocTtoBepHO yBemuuuiauch (P <
0,05) y manmpuukoB 8 met OI' u HemoctoBepHo (P > 0,05) y MampuukoB 8
aer KI'. V ngeBouek 8 jer OI' m KI' B mokazarensx KU He BLISIBIEHO
noctoBepHbIX paznuauii (p > 0,05) (pucyHok 13).
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Pucynok 13 — Jlunamuka mokasaresei >ku3HeHHOTO HHJIEKCa
y aeten 8 net D1 u KI'

CpaBHutenbHbld aHanu3 nokaszarened KW y nereir 9 et mo3BoJini
MOJIYYUTh CJICAYIOIIME PE3yNbTAaThl: Y MalbuUKOB DI’ KOHCTATUPOBAHO
nocroepHoe (P < 0,01) yBenumuenue nokazarenen XKW, kak u y neBodex
OI' (p < 0,05), a y mereit 9 aer KI' mokasatemm XM x KoHIy
GbopMUpPYIOIIETO  TMEJarorM4ecKoro JIKCIEPUMEHTAa TMOBBICHUIIUCH, HO
craructuyecku HegoctoBepHo (P > 0,05) (pucynok 14).
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Pucynoxk 14 — Jlunamuka noxa3zareneit XKW y nereit 9 ner OI' u KI'

®opcupoBanHas ku3HeHHas emkoctb (DIXKEJI) nerkux  maer
MPEJCTABICHUE O COCTOSSHUM MEXAHUKH JIbIXaHHWs, OTPa)kas MBIIICYHYIO
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CHITY, PACTSKMMOCTD JIETKMX W TPYIHOHN KJIETKH, a TAaK)KE CONMPOTHUBIICHUE
BO3JIyIIHOMY ITOTOKY, T.€. OPOHXHAIbHYIO IIPOX0IUMOCTh [291].
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Pucynok 15 — Jlunamuka nokazareneit ®XKEJI y nereit 8 ner 91" u KI'

N3 pucynka 15 cnenyer, uto nokazarenu OXKEJI y mManpunkoB 8 ner
OI' k KOHIy (POPMHUPYIOIIETO MENarorn4eckoro 3KCIEPUMEHTa MOBBICH-
JIUCH cTaTUCTUYECKu JocToBepHO (P < 0,05) M HETOCTOBEPHO Y MAIbYUKOB
KI'. ¥V neBouek 8 ner OI' 0TMEUEHO TOCTOBEPHOE MPEBBILICHUE MOKA3aTe-
neit @XKEJII (p < 0,05) no cpaBHEHUIO C UCXOJHBIMU JAHHBIMU, B TO BpEMS
kak y neBouek KI' mocToBepHBIX pasznuuuii He 3adukcuposano (P > 0,05).
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Pucynok 16 — Jlunamuka nokazareneit ®XKEJI y geteit 9 ner 9T u KI'

[Tokazatenmu ¢dopcupoBaHHOW Ku3HeHHOUW emKocTu Jerkux (DIXKEJ)
y MaJIbUMKOB U JeBoYeK 9 jeT OI' K KOHIly U3ydyaeMoro Mmepuoja MOBbICH-
JUCh cTaTucThdecku JoctoBepHO (P < 0,05), B TO BpeMs Kak y JAeTed KOH-
TpoJibHOM rpyrmbl goctoBepHbIX n3MeHenuit ®XKEJI (p > 0,05) He BbIsB-
JeHo (pucyHok 16).

['unokcuyeckue mpoObI B TMOKOE OTPAXKAOT (PYHKIHMOHAIBLHOE
COCTOSIHUE IbIXaTENbHOM M CEPIEYHO-COCYAUCTOM CHUCTEM, MOKA3bIBAIOT
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YCTOWYMBOCTh OpraHW3Ma K HEIOCTaTKy KHUCJIOpoJa (TUMIOKCHUU) W
HAKOIUICHHIO YIIIEKHCIIOro rasa (runepkanaun) [90,136,171].

[Ipo6a Illtanre, xak u apyrue GyHKIMOHAJIBHBIC Harpy3ku (mpooda
['eHun, yBeTMYEHHE MEPTBOTO MPOCTPAHCTBA), OKA3bIBACT HAa OpPraHU3M
CIIOXHOE (pu3HoIOornYecKoe BO3JeHCTBHE. B 9acTHOCTH, IIMTEIBHOCTH
3aJIePKKU JIBIX AHUSI ompeenseTcs KHCJIOPOIOTPAHCTIOPTHBIMHU
GyHKIMSIMU OpraHW3Ma, YyBCTBUTEIHHOCTHIO WHCIIMPATOPHBIX HEHPOHOB
K TUTIIOKCUH M runiepkanuuu [245,297,299].
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Pucynok 17 — lunamuka nokasareneit mpo6s! Llltanre u npoOsl ['enun
y aeten 8 net D1 u KI'

Heo0xoauMo BBIIEIUTH, YTO PE3yJIbTaThl TUITOKCHYECKUX P00 (ITpoObI
[lIranre u I'enun) y manpunkoB § ser D' u KI' umenu TeHIEHIUIO K
noBeIimeHnio. [Ipu 3TOM mocToBepHOE yBenM4eHHE 3adUKCUPOBAHO Y
manpurkoB OI' B mpobe I'enun (p < 0,01) u HemocToBepHOE B MpodE
[ranre (p > 0,05). ¥V mampuukoB KI' B mpodax Illtanre u ['enun
JIOCTOBEPHBIX M3MeHeHur He 3aduxcupoBano (P > 0,05). ¥V neBouek 8 net
OI' oTMeueHO 3HAUMTENbHOE YBEJIMYEHUE B Mokazarensx npoOsl Lltanre
(p < 0,01) u mpo6wr I'erun (p < 0,001) Mo cpaBHEHHIO C TOKA3aTEIAMU
ucXoaHOoro ypoBHs. Y gaeBouek 8 jier KI' B yKka3aHHBIX THUIIOKCHUYECKHX
npo0ax He BBISBJICHO JOCTOBEpHBIX pasimuuii (P > 0,05) (pucyHok 17).

Heo06xoammMo OTMETHTH, 9TO PE3yabTaThl THIOKCHUECKUX TPOO (TIpoObI
[Iranre u 'erun) y MmanpunkoB 9 et OI" u KI' 3a nepuoa popmupyroriero
MEJarorMYeCKOro KCINePUMEHTa UMENU TEHACHIMIO K MoBbllieHut0. [Ipu
3TOM JIOCTOBEpHOE yBeJIWYeHHUE Mokazaresneil B npode llltanre ormedeHo
b y ManbuukoB DI u HegoctoBepHoe (P > 0,05) y nereit KOHTPOIBHOM
rpymibl 1 gesouyek I (pucyHok 18).
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Pucynoxk 18 — Jlunamuka noxa3zateneit mpoOs! Lltanre u mpo6s! ['enun
y nereit 9 net OI' u KT’

['am3a H.A. [65] oTmeuaeT, 4To MO BeIMYMHE MOKa3zaresei nmpoosl I'eH-
91 MOXKHO KOCBEHHO CYJIUTh 00 ypOBHE OOMEHHBIX MPOIIECCOB, CTEMECHU
aJanTalMy AbIXaTebHOTO EHTPA K TUIIOKCUH U TUTIOKCEMHUH.

[Tokazatenun mipoObl ['€HYM HOCTOBEPHO BO3pPOCIM K KOHIY
dbopMupyIOIIEro NeAArOri4ecKOro SKCIEPUMEHTA Y MaJTbYUKOB U JIEBOYEK
9 ner OI' (p < 0,01, p < 0,001, COOTBETCTBEHHO), B TO BpPEMs KaK y JIeTeH
KI" koHcTatupoBaHbl He3HaYHTEIbHBIC n3MeHeHus (P > 0,05) (pucyHok 18).

JInst KOMOMHUPOBAHHON OLIEHKHM (PYHKIIMOHAIBHBIX BO3MOYHOCTEMN
CEpJICUHO-COCYIUCTON M JBIXaTE€JIbHOW CUCTEM MHOTHUE HCCIEN0BATEIIN
npejyIararoT uenosib3oBars uHaeke Ckuouncku (MC) [8,65,159,331].

Ananu3 nnaexkca CKuOMHCKH, BETMYMHA KOTOPOTO 3aBUCUT OT YacTOTHI
CEpPACYHBIX COKpAIECHUM, BEJIMYMHBI MKWU3HEHHOW EMKOCTH JIETKUX H
MPOAOJKUTEIILHOCTH 3aJIEP>KKU JIbIXaHUs, TTOKa3aja, 4YTO y MaJlbuUKOB U
neBouek 8 gyer OI' k KoHIYy (OPMUPYIOLIETO I€Iaroru4ecKkoro
AKCIIEPUMEHTAa  BBISBJICHO JIOCTOBEPHOE TIPEBBIIIEHHWE IOKa3aTeei
ucxoaHoro ypoBHs (P < 0,05), B To BpeMms kak y nereit 8 net KI' TakoBbix
He 3adukcuposano (P > 0,05) (pucynok 19).
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Pucynok 19 — Jlunamuka nokaszateneit naaekca CKUMOMHCKU
y nereit 8 net OI' u KT
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Anamu3 uHaekca CKMOMHCKH y eTeit 9 JieT mokas3aj, 4To Y MaJlbYMKOB
OI" ormeueHo noctoBepHoe yBenuueHue (P < 0,05) mokazareneit K KOHILY
GbopMUPYIOIIETO TeIarorudeckoro sKcnepuMenTta. Ilpu 3ToM y aeBodYek
OI' nmokazarenu wuHAekca CKHOWMHCKH IMOBBIMIAINCH, HO CTAaTUCTHYECKU
HepocToBepHo (P > 0,05).

VY manbunkoB 9 ner KI' mokazarenu nHaexkca CKUOMHCKU 3a MEPUOJT
dbopMupyIOIIETO  MEAAaroruyeckoro  AKCHEPUMEHTA  HE3HAYUTEJIbHO
(p > 0,05) moBeicHiuCh, a y AeBouek KI' — HE3HAYUTEIBHO CHU3HIUCH

(p > 0,05) (pucynoxk 20).
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Pucynok 20 — lunamuka nmokasareneit naaekca CKHOMHCKH
y nereit 9 net OI' u KI'

KommiekcHbIM MOKa3aTellb BBIHOCIMBOCTU JbIXaTEIbHOM CHCTEMbI
(KTIB,.) y meteit 8 mer OI' m KI' uMen cX0Xyro AUHAMHUKY C WHJIEKCOM
CkuOuHCcKkH. A UMeHHO: y jereit DI Kk KoHIy (GOpMUPYIOIIETo Meaaroru-
YECKOro IKCIepUMeHTa oH 10cToBepHO Bo3poc (P < 0,05-0,01), a y nereit KI'

u3MeHsiIcs HenocToBepHo (P > 0,05) (pucyHok 21).
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Pucynok 21 — JluHamuka KOMIUIEKCHOTO TIOKAa3aTeNsl BBIHOCIMBOCTH JbIXaTEIIbHON
cuctemsl (KIIB, . ) y nereit 8 net OI' u KT'

129



KomMmruiekcHblii  TOKa3aresib BBIHOCIMBOCTU JIBIXaTEJIbHOM CHUCTEMBI
(KIIB,.) 3a mepuon (hopMUPYIOIIETO MEAArOrMYECKOT0 IKCIEPUMEHTA Y
ManpunkoB DI moBbicuics poctoBepHo (P < 0,01), kak u y aeBouek OI
(p < 0,05). ITpu aToMm y neteit 9 net KI' KIIB, .. i3MeHWIICSA HE3HAYUTEITHHO
(p > 0,05) (pucyHok 22).
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Pucynok 22 — JluramMuka KOMIUICKCHOTO TIOKa3aTesl BBIHOCIIMBOCTH JBIXaTSIIbHON
cucremsl (KIIB, ) y nereit 9 ner OI' u KT’

Makaposa I'.A. [171] oTMedaeT, 9YTO Ha BEIMUYMHY MAaKCHMaJIbHON 00b-
€MHON CKOpPOCTH BO3YIIHOTO TOTOKAa IMPH BAOXE M BBIJOXE OKA3hIBACT
BIIMSIHUE HE TOJBKO OpOHXHAIbHASI TPOXOANUMOCTh, HO U COCTOSTHUE JIbIXa-
TEJILHON MYCKYJIAaTyphl, TTOJABUKHOCTh CKEJIeTa TPYJHON KIETKH, OKPYXK-
HOCTh rpynHoi kietku, BenumunHa JKEJI, cranoBas cumna, To ecth oOiee
¢usnueckoe passutue aerei [49,52,299]. Ilpu 3ToM MOIIHOCTH BBIIOXA
OoJiee TeCHO CBsi3aHa C 0OMUM (PU3UIECKHUM PAa3BUTUEM IIKOJIHLHUKOB, YEM
MOIITHOCThH BJIOXa.
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Pucynok 23 — JIlunamuka nokasarenei mukoBoii ckopocti Broxa (I1OC,,) u Beigoxa
(TTIOC,,y) vy neteii 8 et OT u KT
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[To pe3ynbpTaTaM HCClE€IOBaHUSI YCTAHOBJIEHO, YTO MUKOBAas 0ObeMHas
ckopocth Broxa (I1OC,;,) u Beimoxa (IIOC,,,) y manpuukoB 8 ser DI k
KOHIY (OPMUPYIOIIETO TMEJAarornYecKoro 3KCIEPUMEHTa JTOCTOBEPHO
(p < 0,05) moBeIcHIACh IO CPABHEHHUIO C MCXOJHBIMH MOKa3aTeasMu. [Ipu
3TOM y MaJIbYUKOB KOHTPOJIBHOW TPYMIBI BBISBICHO JTOCTOBEPHOE IOBHI-
menne (P < 0,05) mume nokasareneit [10C,, n negocrosepuoe (p > 0,05) —
noka3zarenei [10C,,,,. ¥ neBouek 8§ net OI" u KI" k koHIty popmupyromiero
nemarorndeckoro skcrepumenta B nokazarensx [1OC,, u [1OC,,,, mocro-
BEPHBIX pasznnuuii He 3adukcupoBaHo (P > 0,05) (pucyHok 23).

Hamu ycTraHOBIJIEHO, YTO TUKOBBIC 00beMHBIe ckopocTh Baoxa (I10C,,)
u Beioxa (I10C,,,,) y MmanpuukoB 9 set DI k KOHIly (POPMHUPYIOIIETO Tie-
JarOTHYECKOT0 AKCIEPUMEHTa MOBBICHIUCH gocToBepHO (P < 0,01). Ilpu
ATOM y MaJb4MKOB KOHTPOJBHOW TPYMIbl TAKOBBIX W3MEHEHUN HE BBHISB-
aero (p > 0,05). ¥V ngeBouek 9 ser OI' nocTOBEpHOE TMPEBBILICHUE
(p <0,05) ucxomHoro ypoBHsI KOHCTaTHpPOBaHO B mokazatensix I10C,; u
HepocroBepHoe (P > 0,05) — B mokazarensax [10C,,,,. Y neBouek 9 ner KI'
MoKa3aTesd MUKOBOW 0O0OBEMHON CKOPOCTH BJ0OXA HE3HAYUTEIHHO MOBBICH-
auck (P > 0,05), a BbioXa — He3HauMTeNbHO CHH3WIMCH (P > 0,05) mo
CPaBHEHUIO C HCXOHBIM YPOBHEM (PHCYHOK 24).
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Pucynok 24 — lunamuka nokasareneit [IOC,, u [10C,,,, y neteit 9 ner DI u KI'

OCHOBHBIM MOKa3aTeyeM, XapaKTEPU3YIOIIUM pEUYEBOE JIbIXaHUE SIBJIS-
€TCsl JJINTENIbHOCTh PEYEBOI0 BbII0Xa 0€3 CONMPOTUBIIEHUS OPraHOB apTH-
KyJsiuuu (oHauust OTPHITOro Cliora), HampsSMYyl0 3aBHUCsSIIas OT o0beMa
BJBIXa€MOro Bo3ayxa. JlocrarodyHass mpoJOJIKUTENBHOCTh BbIOXA O0Oec-
NI€YMBAET HOPMAJIbHYIO JUIMTEIBHOCTh 3ByYaHHUsI T0JIOCA U MPOU3HOLIEHUS
3BYKOB. B ocTynHO# nuTepaType Mbl HE HallUIM HOPMATUBOB ITPOJIOJKH-
TEJIbHOCTH BbII0OXA.
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Tak, y nereit 8 net O k KOHIY (POPMUPYIONIETO MEJATOTUYECKOTO IKC-

IICPUMCHTA Mokas3artejieu (1)0Hau1/11/1 OTKPBITOT'O

ciaora AaoOCTOBCPHO

(p <0,05) yBeanuniuce, a 'y nereit 8 ner KI' — negocrosepro (p > 0,05) (pu-

CYHOK 25).
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Pucynok 25 — Jlunamuka mokasaresneii OHAIMH OTKPBITOTO CJIOTa

y aetrei 8 net OI' u KI'

[lokazatenu ¢oHAIMKU OTKPHITOTO ciora y nerei 9 ner DI k KOHILY
(dbopMHpYIOIIET0 MEAArOrHYecKOr0 dKCIEPUMEHTa MOBBICHINCH JOCTOBEP-
HO (P < 0,05), ay gereit 9 ner KI' — megoctoBepro (P > 0,05) (pucyHok 26).
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Pucynok 26 — Jlunamuka nokasaresneil poHaluu OTKPHITOTO CJIOTa

y nereit 9 net OI' u KT’

Crnenyer KOHCTaTUPOBaTh, 4TO MUHyTHas BeHTW UK (MO/]) k KoHIYy
dbopmupytolero neaarorudeckoro skcrnepumenTa y gereit DI u KI' uzme-
HUjIach He3HaunTenbHo (P > 0,05).

Ilokazarein

MaKCUMaJIbHOU BCHTUWIIAIINHN BbIpAKACT npeaci

BO3MOXXKHOTO YBEIIMUCHHS JbIXaHUS JJII JaHHOTO pebeHka. Yem Ooublie
npeaen AbIXaHus NP NPOU3BOJIBHOW THMIECPBEHTUIIALMHA, TEM BBIIIE MPU
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IPOYMX PAaBHBIX YCJIOBHUSX BO3MOXKHOCTH Yy JIaHHOTO YEJIOBEKa JJIs
BEHTUJISIIMY JIETKUX M IIPH MbIIeYHON padboTe [260].

MakcumanpHas BeHTwsiusa Jerkux (MBJI) mpu  npousBoiabHOM
npixanuu y aereut 8 ner DI K KOHIy (OPMHPYIOLIETO MeJaroruyeckoro
AKCIEPUMEHTa MOBbICUIach JoctoBepHO (P < 0,01) u HegOCTOBEpPHO Yy
neteit KI' (p > 0,05) (pucyHok 27).
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Pucynok 27 — JluHaMuka nokaszaTesieii MaKCUMalTbHOW BEHTHIIAWY Jierkux (MBJT)
y aeten 8 net D1 u KI'

MakcumanbHas BeHTwius Jerkux (MBJI) mpu  mpousBoiabHOM
IbIXaHUU y JeTed 9 JIeT AKCIEPUMEHTAIIbHOM M KOHTPOJBHOW TPYIIN K
KOHIY (OPMUPYIOIIETO NEAAroru4eckoro SKCIEpUMEHTa HW3MEHWIACH
HenoctoBepuo (P > 0,05), HO Oonee BBIpaKEHHO y JETeH
IKCIIEPUMEHTAIILHOM TPYyTITBI (PUCYHOK 28).

50 4‘2‘1’
o3 .l‘i"ié - AKCTICPHMEHTA
40 37,82 34.8 A0 SKCIIEPH

35 L wa MOCae IRCHEPHMENTR
30 o 8.8
25
20

15

10

5 .

T f

ManbuMKEK (D) manbumkmn (KF) aesouxu (30) Aesourn (Kr)

2

MBA, a/mun

Mon, rpynna

Pucynok 28 — Jlunamuka nokasareneil MAaKCUMaJIbHON BEHTHIISAIIMH JIETKUX
y nereit 9 net OI' u KI'

Nunexc I'encnepa (UI) (O®B1/®XEJT) y neBouek 8 ner OI' mocto-

BepHO (P < 0,05) moBBICHIICS K KOHITY (DOPMUPYIOIIETO MEIAarOruIecKoro
IKCIIEPUMEHTa, a y MaibuukoB 8 ser DI — HemocroepHo (P < 0,05).
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Y yuamuxcs KI' B nmokaszarensax MI' 3a uccienyemsii mepros AOCTOBEP-
HBIX pa3nuuuii He BeisiBiieHO (P > 0,05).
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Pucynok 29 — lunamuka nokasareneit UI' (ODB1/DXEIT) u UT (ODB1/2KEJ)
y aereid 8 net OI' u KI'

Nunexc Tudduo (UT) (ODB1/KEJI) siBisieTcst KJIaCCUYECKUM TECTOM,
C MOMOIIBI0 KOTOPOT'O BBISBIISIETCS HAJIMYUE OPOHXHMATBHOU OOCTPYKIIUH,
HO TaK)Ke MMOMOTraeT M B JUArHOCTUKE PECTPUKTUBHBIX paccTpoicTB. B
HopMe cocTaBiisieT 70—85 % (ero BeauMuyrMHa HE SABJSETCS MPOLIEHTOM OT
¢usunonornueckoir HopMmbl). Cumxenune UT mo 55 % cBugerenscTByeT 00
YMEPEHHBIX HAPYIICHUSX OPOHXUATBHON IPOXOAUMOCTH, OT 54 10 40 % —
TOBOPHUT O 3HAYHMTEIbHBIX, HIKE 40 % — 0 pe3kux HapymeHusx [206,277].
Tak, B mokazarensx UT y manburkoB 8 siet D1 3adhukcupoBaHoO AOCTOBEP-
HOE TPEBBIIIEHUE TTOKa3aTese ucxoauoro yposHs (p < 0,05), B To Bpems
kak y aeBouek O — HemocroepHoe (P > 0,05). V nereit 8 net KI' B moka-
3atensax WMT He BBISIBIECHO AOCTOBEPHBIX paziuuuii (P > 0,05) Kk KOHIY
(GbOopMHPYIOIIETOo MeIarornueckoro dKCIepuMenTa (pucyHok 29).
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MNon, rpynna

Pucynok 30 — dunamuka nokazareneit UI' (ODPB1/OXKEJIT) u UT (ODB1/KEJ)
y aeteit 9 net OI' u KT
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Nunekc 'encnepa (UT) (OPB1/DXKEJI) y manbuukoB 9 net OI' Kk KOH-
1y (OpMUPYIONIETO TMEIaroruuyeckoro 3KCIepUMEHTa W3MEHUJICS JT0CTO-
BepHO (P < 0,05) u HenmocToBepHo y AeBouek DI (P > 0,05). Y ManbunkoB
KI" nokazarenu UI" He3HaunTeIbHO MTOBBICKMIUCH (P > 0,05) mo cpaBHEHUIO
C UCXOJIHBIM YpoBHeM, a y neBouek KI' — He3HAaUMTENhbHO CHU3HWIWCH
(p > 0,05) (pucynoxk 30).

B nokazarensix ungexkca Tudbduo (UT) (ODBI1/KEJ) y manbuukos
9 ner OI" 3adukcupoBansl nocToBepHBbIe M3MeHeHHs (P < 0,001) x KOHITY
bopMUPYIOIIETO MEeJaroru4eckoro dKCIepuMenTa, a y nesouek DI — He-
noctoBepubie (P > 0,05). V nereii 9 net KI' nmokazarenu UT noBeicuiuCh,
HO JOCTOBEpHBIX paznuuuid (P > 0,05) k KoHIy GhOpMUPYIOIIETo Teaaro-
IT'MYECKOI0 AKCIIEPUMEHTA He BbIsABICHO (pucyHoK 30).
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Pucynok 31 — lunamuka nokasareneit JIO y aereii 8 net OI' u KI'

JpixarenbHbiil 00beM ([{O) Kk KOHITY (POPMUPYIOIIETO NeAAroruuecKoro
skcepuMenTa goctoBepHo (P < 0,05) yBenuuwiics JUIlb y MaJIbUMKOB
8 net OI" u HenoctoBepHo (P > 0,05) y aeBouek 8 net OI" u yuamuxcs KI'
(pucynok 31). AnanornvHas quHamuKa nokasatencit /IO ycTaHoBIeHa U Y
neren 9 net (pucyHok 32).
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Pucynok 32 — Jlunamuka mokasateneii apixatebHoro oosema (J10)
y nereit 9 net OI' u KI'
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AHanu3 IMOJYYeHHBIX JaHHBIX IOKa3aj, 4Tto gocrtoBepHoe (P < 0,05)

CHHMXXCHHUC

HaCTOTHI

neixanus (Y1) 3a mepuon  Gopmupyromiero

MEJarOTUYECKOr0 JKCIEPUMEHTAa MPOU30UUI0 y MainbuukoB 8§ ser Ol
V neBouex & ner OI' m perer KI' mokazarenn 4YacTOTHI JBIXaHUS
CHU3WJINCH, OJTHAKO JIOCTOBEPHBIX pa3inunid He 3adukcuponano (p > 0,05)

(pucyHnox 33).
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Pucynoxk 33 — Jlunamuka nmokazateneit Y1 y nereit 8 met OI' u KI'

Yacrtorta npixanus (YJ1) 3a mepuon GopMHUpYIONIIETO NEAArOTMUYECKOTO
skcriepumenTta 'y getedt 9 nmer OI' m KI' cHmsumnacek, mpuuem Oosnee
BBIPAXKEHHO Y JIETEN SKCHEPUMEHTAIIBHON TPYIIIbI, OJHAKO I0CTOBEPHOCTD
pa3nuuuii He BhisiBiieHa (P > 0,05) (pucyHok 34).
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Pucynok 34 — Jlunamuka nokasaresneit yactotsl Abixanus (Y1)

y aeteit 9 net OI u KT’

N3 pucynka 35 cnenyet, uro nokaszarens @XKEJI npu Baoxe (OXKEJL,,)
y nerent 8 et OI' u KI' k KOHIy megarorudeckoro 3KCnepuMeHTa BO3poc,
OJTHAKO JOCTOBEPHBIX paznuuuii He 3adukcuponano (p > 0,05).
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Pucynoxk 35 — Jlunamuka noxazateneit ®XKEJL,, y nereit 8 et OI' u KI'

[Tokazatens @XKEJI npu Baoxe (OXKEJL,,) y neteit 9 ner OI' u KI' Bo3-
pPOC K KOHIlY IEJaroruyecKoro dKCIEepUMEHTa, OJJHAKO CTATUCTUYECKU HE-
nocroepHo (p > 0,05) (pucynok 36).
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Pucynok 36 — lunamuka noka3zateneit ®XKEJL,, y nereit 9 ner OI' u KI'

N3 pucynka 37 cnexyer, uro y aereit 8 mer OI' 3a mepuosa Gpopmupyro-
IIEr0 TEeJAarorMyecKoro SKCIEePUMEHTa JOCTOBEPHO YBEIMUWIHCh (P <
0,05-0,01) craenmyromme mokasarenu: ODBI1,, / ®XKEJ,, u ODPBI1,, /
OXXEJL. Ilpu 3TOM y AeTerd KOHTPOJIBHOM TPYIIIbl JOCTOBEPHBIE M3MEHE-

Hug (P < 0,05) BBISIBIEHBI JUIIb Y MaJbYUMKOB 8 JIET B COOTHOLIECHUH
O®Bl1,;,/ ®XEJI,,.
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Mon, rpynna

Pucynok 37 — lunamuka nokazateneit OOB1,, / ®XKEJI,; u ODPB1,, / ®XEJI
y aetei 8 net O1' u KI'
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AHanu3 NMOJyYeHHBIX JTaHHBIX MMOKa3all, 4To y Manb4yukoB 9 met DI 3a
nepro]; (GOPMUPYIOMIETO TEAArOTHYECKOTO AKCIEPUMEHTa JTOCTOBEPHO
yBemmuwiuck (P < 0,05) nokazarenu O®Bl1,, / ®XEJ,; u ODPBI1,, /
®XKEJIL. Y neBouek OI' noctoepHo (P < 0,05) Bo3pocu mocie 3Kcnepu-
MeHTa Takue nokazarenu, kak ODOB1,, / ®XKEJl;;, u HenocroBepHo (p >
0,05) — O®B1,, / ®XEJI. V nere#i KI' B mokazarensix ODPB1,, / ®XKEJI,,
u OOB1,, / ®XEJI k koHIly (OpMHUPYIOILIETO MMEIarorunyeckoro 3KCrepu-
MEHTA HE BBISABIICHO JIOCTOBEpHBIX paziuuunii (P > 0,05) (pucynok 38).
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Pucynok 38 — Jlunamuka noxkazareneit OOB1,, / ®XEJI,; u OPB1,, / ®XEJI

Aunanns

cyHok 39).

MpupocryposHn usuy eckoii

y nereit 9 net OI' m KI'

ypoBHsA ¢u3uyeckort padoTocnocodbHoctn (o  HI'CT)
Yy MITQJIIIAX TIKOJPHUKOB 3KCIEPUMEHTAIBHBIX TPYII K KOHIY (hopMmu-
PYIOIIETO TeJarornYecKoro 3KCIIEpPUMEHTa I0Ka3ald JOCTOBEPHBIN IpH-
pocT B cpennem Ha 21,6 % (mpu p < 0,05-0,01), B TO Bpemst kak y aerei
KOHTPOJIBHBIX TPYIII JOCTOBEPHBIX pa3auduii He BoIsBiIeHO (P > 0,05) (pu-
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Pucynox 39 — IIpupocTt ypoBHs ¢puznueckoit paboTocrnocoOHOCTH
(mo UI'CT) y nereii Mitaiero mKkoJbHOTO BO3pacTa 3a BpeMs

NNeaarorndycCKoro SKCIICpruMEcHTa
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JlanHble, MOJIyYEHHbIE B X0JI€ MEJaroru4eckoro 3KCIepruMeHTa, MoKa-
3anu, 4to y aered OI', 3aHMMAarOmMXCAd MO WHHOBAIIMOHHOM METOAMKE
KOMILJIEKCHOM JBIXaTeIbHOM TMMHACTUKU B YCJIOBUSX TPYIIBI IPOJJICHHO-
ro JHS, YCTaHOBJICHBI CYIIECTBEHHbIC YIIYUIICHUS MoKaszarenen QyHKINo-
HAJIBLHOTO YPOBHSI M MPOW3BOJIBHONW PEryJsiiiy BHEIIHETO AbixaHus. Hau-
Oomnee 3HAYMMBIC M3MEHEHHS HAOIIOMAIOTCS B 3HAYCHUSAX, OTPAKAFOIIUX
CKOpOCTHBIE noka3arenu abixarenbHoro akta (I1OC;,; u I[10C,,,,) y Maib-
YUKOB U JeBoYeK & u 9 ner: mpupoct y masibunkoB cocrasui 0,81 i/c (95
%; p <0,05) u 1,46 n/c (232,8 %; p <0,01), y neBouex — 0,61 n/c (77 %; p
> 0,05) u 0,64 n/c (135,3 %; p > 0,05), coorBeTcTBeHHO. OOBEMHBIC TTOKA-
3atenu BHemHero apixanus: ®XKEJI y manpunkoB cocrasui 0,62 1 (61,4
%; p <0,05) u 0,63 1 (50 %; p <0,05), coorBeTCcTBEHHO, y aeBoYeK — 0,56
71 (49,6 %; p <0,05) u 0,66 1 (62,9 %; p <0,05); OPB1 y manpunxoB — 0,6
1 (75,9 %; p<0,05) u 0,75 1 (78,1 %; p <0,05), y neBouek — 0,66 i (108,2
%; p <0,05) u 0,69 1(109,5 %; p <0,05), COOTBETCTBEHHO. Y CTONYHUBOCTh
K TUMIOKCUYECKUM cocTOsiHUSIM (TipoObl [lITanre u ['enun, KIIB, ) u, xoc-
BEHHO, CIIOCOOHOCTh K MPOU3BOJIBHOMY YMPABICHUIO JBIXaHUEM: MPUPOCT
y ManbuukoB B npobe [ltanre coctasun 4,58 ¢ (17,7 %; p > 0,05) u 7,31 c
(23,3 %; p < 0,05), y neBouek — 8,83 ¢ (31,3 %; p<0,01) u 5,17 ¢ (17,1 %;
p > 0,05), coorBercTBeHHO. I[IpupocT B mokazatensx mpoObl ['eHun
y MajapuukoB coctaBui 4,35 ¢ (33,6 %; p < 0,01) u 5,73 ¢ (39,4 %; p <
0,01), coorBeTcTBEHHO, y AeBoYek — 6,32 ¢ (47,4 %; p < 0,001) u 5,73 c
(39,4 %; p < 0,01). [IpupocT B KOMIICKCHOM IOKa3aTeJIe BHIHOCIMBOCTH
JBIXaTEeILHON CUCTEMBI Y MaJIb4MKOB cocTaBui 3,94 ¢ (20,3 %; p < 0,05) u
7,22 ¢ (32,4 %; p<0,01),y neBouek — 7,58 ¢ (36,5 %; p<0,01)us533c
(24,5 %; p < 0,05), cOOTBETCTBEHHO). B TOXe BpeMs MPUPOCT TOKa3aTe-
JIeH, OTPaKAIOIINX COCTOSTHHE KapIUOPECITUPATOPHON CHCTEMBI B IIETIOM,
COCTaBMJI y MajbuMKoB 2,36 yci. ea. (44,6 %; p < 0,05) u 3,22 yciu. en.
(45,2 %; p < 0,05), y neBouek — 2,11 ycn. en. (46,4 %; p < 0,05) u 5,16
yci. en. (88,7 %; p > 0,05), coorBercTBeHHO (pucyHku 40,41).

Benuunna MakcuManbHOU MPOU3BOJILHOM BeHTWIsIIUMU Jierkux (MBJI),
SBIISFOIIASICS KPUTEPUEM JI€ECIIOCOOHOCTH BHEIITHETO JBIXaHUS, Y MaJIb4u-
koB OI' 8 m 9 mer Bo3pocna Ha 15,69 n/mun (64,6 %; p < 0,01) u
11,75 n/mun (31 %; p > 0,05), cooTBeTcTBeHHO, y neBouek D' — Ha
19,4 n/mun (69,1 %; p < 0,01) u 12,65 n/mun (44,1 %; p > 0,05).

[Tpupoct mo apyruM rmokazaressaM, OTPaKarIIM (YHKITMOHAIBHOE CO-
CTOSIHUE JIbIXaTEeIbHOW MYCKYJATyphl W OpPOHXHAIBHYIO IMPOXOJIUMOCTH
y nereit OI', B uHnekce TuddHo coctaBun y mampuukoB — 12,53 %
(p <0,05), ay neBouek — 12,78 % (p > 0,05); B unmekce ['encnepa y maiib-
qukoB — 5,97 % (p < 0,05), y neBouek — 5,8 % (p < 0,05); B mokazaremnsax
®XEJI,, y manpunkoB — 0,44 11 (p > 0,05), y neBouek — 0,44 1 (p > 0,05);
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B nokazarensix O®BI1,, y manpuukoB — 0,35 1 (p < 0,05), y neBouek —
0,49 n (p > 0,05); B mokazarensx ODBI1,,/DXEJl,; u ODBI1,,/DXEJI
y manbuukoB — 12,7 % (p < 0,05) u 13,8 % (p < 0,05), cOOTBETCTBEHHO,
y neBouek — 22,5 % (p < 0,05) u 14,9 % (p < 0,05); B mokazaremnsx XU
y ManbuukoB — 9,9 mu/kr (p < 0,05), y neBouek — 6,7 mu/kr (p < 0,05); B
nokaszaTelnsx (poHaIu OTKPBITOro ciora y mManbuukoB — 4,4 ¢ (p < 0,05),

y neBouek — 4,7 ¢ (p < 0,05).
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Pucynok 40 — OTHOCUTENBHBIN MPUPOCT MOKa3aTenel (GyHKIIMN BHEITHETO
JBIXaHUS Y MIIAJIIINAX IIKOJBHUKOB 8 JIET UCCIIETYEMBIX TPYIII 32 BPEMS
MpOBeACHUS (POPMUPYIOLIETO IKCTIepuMeHTa (B %)
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Pucynok 41 — OTHOCHUTENBHBIN NPUPOCT MOKa3aTeNel PyHKIMN BHELTHETO
JBIXaHUS y MIIAJIIINAX IIKOJBHUKOB 9 JIET HCCIIENyEMBIX TPYIIT 32 BPEMS
MpoBeieHHs (POPMUPYIOLIETO IKcTiepuMenTa (B %)

CrnemyeT OTMETUTD, UTO B MEHBIIIEH CTEIIEHH 3a TIepro (popMupyroIe-

ro MeJarorudyecKoro KCIepuMeHTa y aererd O1° u3MEHUIIUCh TaKue JOCTa-
TOYHO KECTKO aHTPOTNIOMETPUYECKH AETCPMUHUPOBAHHBIC MOKA3ATEN, KAK
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gacToTa JbixaHus (y Manb4ukoB — 7,04 xon-Bo pa3 B MuH (P < 0,05), y ne-
BoueK — 3,3 koJi-Bo pa3z B MuH (P > 0,05)) 1 00beMHBIC MTapaMeTPhI JICTKUX:
KEJI (y manpuukoB — 80,99 ma (p > 0,05), y aeBouek — 56,7 mn
(p>0,05)), A0 (y mampumkoB — 0,3 1 (p < 0,05), y neBouek — 0,2 1xn
(p > 0,05)).

V¥ ucnsityemsbix KI' Bce uccnemyemMble nmapamMeTpbl BHEITHETO JAbIXAHUS
WU3MEHUIIMCh HECYIIECTBEHHO, TPUYEM, OOIBIITUMHCTBO HE JJOCTHUIJIO YPOBHSI
nocroBepHoi 3HaunmMoctH (P > 0,05).

Takum oOpazoM, GyHKIIMOHATBHBIE MMOKA3aTEIN BHEIIHETO JIbIXaHUS Y
nereir 8—9 net DI, XapakTepu3yoIue BeHTHWISIIMOHHBIE U OMOMeXaHuYe-
CKHE CBOWCTBA JIETKHUX, PE3E€PBHBIC BO3MOXKHOCTH, YBEIIMUMINCH Ha 34,6 %

(p < 0,05).

3.4.3 Bansinue 0310pOBUTEIbHBIX 3AHATHI HA COCTOSIHUE
310POBbSI YYACTHHUKOB IKCIIEPUMEHTA

Onenka 0310pOBUTENBbHON A(DPEKTUBHOCTY UHHOBAIIMOHHOW METOIUKHU
KOMIUIEKCHOM JbIXaTeIbHOW TMMHACTUKY OTpa3ujiach Ha CHUXKEHHUH 00111e-
ro KOJIMYECTBA JHEW, MPOMYIICHHBIX MJIAJIIMMH MIKOJbHUKAMU IO TPHU-
YUHE pECIUPATOPHBIX 3a001eBannii. CpaBHUTEIBHBIN aHAIN3 TTOKA3aJl, YTO
netu 89 ner OI' B cpearem B 2,1 pa3a MeHbIII€ MPOIMYCTUIN YIEOHBIX 3a-
HATHUH 32 yueOHbIl roj, ueM Aetr KI© (Tadmuua 23).

Ta6muma 23 — Ilponycku yueOHbIx 3ansatuil y aeteit 8—9 ner OI' u KI' mo nmpuuune
NPOCTYIHBIX 3a0oyeBaHUil 3a Tepuoj (POPMUPYIOMIETO MEJAroruueckoro 3KCIepu-
MEHTa

[Tepu- | Bos- ITokazarenu Masbunku JleBoukn
ol | pacr, ' KT’ ' KT
et (X+m) | (Xxm)| (X= | (X=
m) m)
Kosn-Bo mpormy- 6,53 + 1980+ | 9,67+ | 21,95+
8 | EeHHBIX THEN 10 1,50 3,96 2,79 4,91
0one3nn ( X £ o)

JlocTOBEpHOCTH t=4,11;p<0,001 | t=3,35; p<0,01
3aron paznuuwmii (t, p)
9 | Kon-Bo mporry- 13,31+ | 21,33+ | 7,94+ | 12,09+
IIEHHBIX JHEH M0 3,69 6,42 1,99 3,64

6one3nn ( X £ o)
JlocTOBEpHOCTH t=1,24;,p>0,05 |t=1,17;p>0,05
paznuywii (1, p)
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Takum o0pa3om, pe3ysbTaThl NEAArOTMYECKOTO SKCIEpUMEHTa yOenu-
TEIbHO CBUAETEIBCTBYIOT, YTO peaju3alus HHHOBALIMOHHOW METOJIMKU
KOMIUIEKCHOM JIbIXaT€JIbHOW T'MMHACTUKU MO3BOJISET CYIIECTBEHHO MOBBI-
CUTh (DYHKLIMOHAJIbHBIE PE3E€PBbl CUCTEMbl BHEUIHETO JbIXaHUS Yy JeTel
AKCIIEpUMEHTANIbHBIX rpynn 8—9 iner. Ilpu 3ToM y nereld KOHTPOJbHBIX
IpyIIl, 3aHUMAIOLIUXCS [0 TPAAULMOHHOMY PEXHUMY TPYIIIbl IPOJJIEHHO-
ro JHA, 3a nepuoj (OpMHUPYIOLIETO MEJAroruuyeckoro 3KCIEpUMEHTa, 3a-
¢uxcupoBanbl He3HauuTenbHbIe (P > 0,05) W3MEHEHHs O HCCIIeTyeMbIM
MOKA3aTeNsIM BHEIIHETO JIbIXaHHUS.
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3aKJII0UeHHEe

Bo3zaeiicTBue nmpakTuyecku J1iro00ro u3 (HakTopoB OKPYKAIOIIEH Cpeibl
B TOW WJIM UHOW CTENEHU OTPAXKAECTCS HA NEATEIBHOCTU KapAUOpECIUpa-
TOPHOM CHUCTEMBI, BBI3bIBAs MPOLIECC aIallTAllMOHHBIX MMEPECTPOEK pa3iny-
HBIX TTapaMeTPOB JaHHOM cuctemsl [11,12,135,339,377].

CornacHo Teopun QpyHKIHOHAIBHBIX cucteM AHoxuHa I1.K. [18] opra-
HU3M B 3aBUCHUMOCTH OT KOHKPETHOM LIETU JEATEeIbHOCTH CIIOCOOEH ore-
paTtuBHO (HOPMHUPOBATH KOHKPETHYIO (DYHKIIMOHAJIBLHYIO CUCTEMY, OOecIie-
YUBAIOIIYIO €€ JOCTKEeHUEe. B pe3ynbTraTe HaKOIUICHHs B MPOIEcce aaar-
TaIUU KOJMYECTBECHHBIX U3MEHEHHI OpraHu3M MPUOOPETAET CO BPEMEHEM
HOBOE KAaueCTBO, TaK KaK KakJaash KOHKpETHas cpefa KaXIblid BO3JCHCT-
BYIOLIMI (haKTOp UMEET CBOIO CIEUU(PUKY HE TOJIBKO C TOUKU 3pEHHUs Pu-
3UYECKOM MPUPOIBI, HO U (PU3NOIIOTMUECKOTO BO3JACHCTBHS HA ONPE/IEICH-
HbIE (PYHKIIMOHAJIBHBIE CUCTEMbI OPTaHU3MA.

Ha ypoBHe BHEIIHEro IbIXaHHS aJanTaius XapaKTepU3yeTcs MAaKCH-
MaJbHOM MOOWIM3allMel BHENTHETO JIbIXaHUs, KOTOpas MPOSIBISETCS pocC-
TOM JIETOYHOW BEHTWJISIIIMU BCJICICTBUE YBEIMYCHHS, KaK 4acTOTHI, TaK U
ryOUHBI AbIXaHus. B 3TOM ciydae MOXKHO MPEANONOXKUTh HAIUYUE AWC-
KOOPJMHAIIMN MEX]Ty pPErHOHAPHBIM KPOBOTOKOM B JIETKUX M BEHTHJISAIIUEH
COOTBETCTBYIOIIMX YYaCTKOB JIETOYHON TKAaHH, a TAKXKE JUCKOOPAUHALIUCH
MEXy IbIXaHUEM U ABMKeHUsAMU [46,174]. Jlumutupyronmmu ¢akTopa-
MU B CJIOKHUBIICHMCS CUTYaIMH SIBJISIOTCS aHATOMO-(DYHKIIMOHAIBHBIE BO3-
MO>XHOCTH amnmapara BHEIIHETO JbIXaHUsI (EMKOCTh JIETKUX, BBIHOCIUBOCTD
IBIXaTEeIBHBIX MBIIII), a TaKke (PYyHKIMOHAIBHBIE BO3MOXHOCTH IICH-
TPAJIBLHOTO anmapara peryJyisiiuu apixanus [46].

Bosie3nu npIxaTenbHONU CUCTEMBbI, YacThI€ TPOCTYIHbIC 3a00JIEBaHUS 3a-
HUMAIOT OJHO M3 BEIYIIMX MECT B MATOJOTHH JETCKOTO0 BO3pacta. ITO
CBSI3aHO KaK C aHATOMO-()HU3MOJOTUYECKUMU OCOOCHHOCTSMHU, TaK U CO
cBoeoOpaszreM peakTUBHOCTH opraHu3Ma pedenka. [Ipobiema akryanbHa u
TEM, YTO B pailOHaX C HEOIArOMPHUSATHBIMU SKOJOTUUECKIUMU yCIOBHUIMHU, K
KOTOPBIM OTHOCUTCS [ OMENbCKUI pErnoH, CUCTEMa JBIXaHUs UCTIBITHIBACT
emie Oosee 3HauMTENbHBbIE Harpy3ku. [loaTomy neneHanpaBiIeHHOE BO3-
JICHCTBUE IBIXaTENbHBIMHU YIPAKHEHUSIMH Ha caMmy (YHKIHUIO BHEIIHETO
JIBIXaHUSl CIIEyeT paccMaTpUBaTh KaK OJHO M3 OCHOBHBIX CPEJACTB CTa-
HOBJICHUS U YKPEIUICHHS KapIuOpeCupaTOPHOM CUCTEMBI, U Ha 3TOM (¢o-
HE TOBBIIICHHS pA00TOCTIOCOOHOCTH, OOIIETO 03I0POBICHUS OPTaHU3Ma.

YcTaHOBIIEHO, YTO B JIETCKOM BO3pacTe He C(HOPMHPOBAH HABHIK pa-
[IMOHATBHOTO JBIXaHUS: JCTH JIBIINIAT CIWIIKOM YacTO U TIOBEPXHOCTHO,
4yepe3 poT, HHOTAa OECCO3HATENbHO 3aJepXKUBas AbIXaHHe, STUM HapyIas
PUTM U CHWXKAs BEHTWIAILIHMIO JIETKUX, & TAKKE HE YMEIOT COYETaTh JbIXa-
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HUE C Pa3IMYHBIMU JBUKEHUSIMH. BriocneacTBUY, HaBBIKM HEMIPABUIILHOTO
IBIXaHUS 3aKPEIUIAIOTCS, YTO OKAa3blBAET HETaTHMBHOE BIIUSHUE Ha Jes-
TEJIBLHOCTh BCEX (YHKIIMOHAIBHBIX CUCTEM.

AHanu3 u 0000IIeHHEe JAHHBIX CIEHUATbHOM HAayYHO-METOIUYECKOU
JUTEPATYPhl, PE3yNbTaThl COOCTBEHHBIX HCCIICIOBAHHWM ITOKAa3ajau, YTO
y MJIQJIIIAX IKOJBHUKOB, TOCEMIAIONINX TPYIITY TMPOJICHHOTO ITHSA |
MIPOKUBAIONTUX B HEOJIATOMPHUATHBIX dKOPAAUAIMOHHBIX YCIOBUSIX, BBISB-
JICHBI TI0O CPABHEHUIO C JODKHBIMH HOpMaMu OoJjiee HU3KHE IOKa3aTelH
¢u3nueckoro pa3BuTus (IMOKa3aTed OTHOCUTEIBHOW KHUCTEBOW JMHAMO-
MeTpUH), (PYHKIIMOHAIBHBIX Bo3MoOxHOcTel opranuzma (OKEJI, runokcu-
yeckue npoObl Ilranre u I'enun, YCC, AJl, I1JI), 4To CBUIETENHCTBYET
0 HEOOXOJIMMOCTH ONTUMHU3AIUHU (PU3KYIBTYPHO-03/I0POBUTEIIbHBIX 3aHSI-
TUH ¢ J1eTbMH 1—4 Ki1accoB cpeHux 1Ko r. ['omens u obnactu, a Takxe o
pa3paboTKe W peanu3allid CHEIUaTU3UPOBAHHBIX MPOTPAMM M METOIUK
JUTSL IETEeH, TOCEIIAIINX TPYMIy MPOJICHHOTO JHS, HalpaBJICHHBIX Ha
MOBBIIICHUE MX (PU3NIECKOTO COCTOSHUS.

PesynpTaThl GopMUPYIOHIETo IKCIIEPUMEHTA TTOKA3aJId TTOJIOKUTEIBHOE
BO3JEMCTBUE WHHOBAIIMOHHOM METOJIMKA KOMIUIEKCHOW [ObIXaTEJILHOM
TUMHACTUKH JJIS MJIAJIIIUX IIKOJIHHUKOB 3KCIEPUMEHTATIBHBIX TPYMI BO
BpeMs MPOTYJIKH B TPYIIE MPOAJIEHHOTO JHS Ha yBEJIWYCHHUE JHMara3oHa
PE3EPBHBIX BO3MOXKHOCTEN 3(P(HEKTUBHOCTU U SKOHOMUYHOCTH, (PYHKIMO-
HaJbHOM YCTOMYMBOCTH U MOOMJIM3ALIMOHHONW CIIOCOOHOCTH KapIMOpeCHu-
pPaTOPHON CHUCTEMBbI MJAAIIMX IIKOJHHUKOB, MPOXXUBAIOIIMX B HEOJIaro-
MPUSATHBIX SKOPATUAIMOHHBIX YCIOBUSX:

— yaydimmiack pabota cepaedHococynucton cuctemel y aerei: UCC,
CHU3WIACh y ManmbunkoB 8 u 9 mer wa 7,86 ym/mun (p < 0,05) wu
12,31 yn/mun (p < 0,05), y neBo4ek, COOTBETCTBEHHO, Ha 11,72 ya/mun
(p<0,05) u 12,31 ya/mun (p < 0,05); BeauunHa apTepHaAIbLHOTO JTaBICHUS
B nokoe y nereit DI HenoctoBepHo cHuzuiach (P > 0,05), 3a UCKIIIOUEHU-
€M JICBOYCK 8§ JIeT, I7Ie TIOKa3aTeslb CHU3WJICSA JOCTOBEPHO — 9,55 MM pT. CT.
(9,7 %, p <0,05);

— ToKa3arenu (PYHKIIMOHAIBHOTO COCTOSIHUS BHEIIHETO ABIXaHUS Y Jie-
e DI, XapaKkTepu3yromnuX BEHTUISAIMOHHBIE 1 OMOMEXaHMUECKHUE CBOM-
CTBa JIETKUX U PE3EPBHBIE BO3MOXHOCTH, yBenmmuuiuch Ha 34,6 %
(p < 0,05). IIpupoct nmokasaresei GyHKIIMA BHEIITHETO JAbIXaHUSA y aAeTel 8
u 9 nter cocraBun 43,6 % (p < 0,05-0,001) u 52 % (p < 0,05-0,001), coot-
BETCTBEHHO;

— MokazaTenu ypoBHs ¢uzudecko padorocnocodHoctu (mo MI'CT)
y MalbuuKoB 8 u 9 et yBeauumauch Ha 8,2 yci. en. (21,6 %; p < 0,01)
19,4 ycm. en. (23,6 %; p < 0,05); y neBodek, COOTBETCTBEHHO, Ha 7,9 yciI.
em. (21 %; p<0,05) u 7,8 ycu. en. (20,1 %; p < 0,05);
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— OKPY>KHOCTb TpYJIHOM KIJIETKH Yy JeTel yBennuuiack Ha 3,2 cMm (7,3 %;
p < 0,05);

— KOJINYECTBO MPOIMYCKOB YUEOHBIX THEH MO MPUYMHE MPOCTYIHBIX 3a-
ooneBanuii y aereit JI' cuuzuiocs B 2,1 pasa.

VY ucnbITyeMbIX KOHTPOJBHBIX IPYMI BCE UCCIIEIyEMble TTapaMeTPhl U3-
MEHWINCh HECYIIIECTBEHHO, MPUYEM OOJBIIMHCTBO HE JOCTUIJIO YPOBHS
nocroBepHoi 3HaunmMoctH (P > 0,05).

HNunoBanmoHHass METOAMKA KOMIIJIEKCHOM AbIXaTCIbHOM TMMHACTHKU
BO BpEMs MPOTYJIKH U MJIAAUIAX IIKOJbHUKOB, nocemaromux [T u
MPOKUBAIOLIUX B HEOJIArOMPHUSATHBIX IKOPAJAUAIIMOHHBIX YCIOBUSX, SBIIS-
eTcs 3 (HEKTUBHBIM CPEJICTBOM JIJIsl TIOBBIIIIEHUS ()YHKIIMOHAJIBHBIX pe3ep-
BOB CHCTEMBI JIbIXaHUsA, (PU3HMIECKON pabOTOCIIOCOOHOCTH, a TaKKe YyIIyd-
IIEHUS COCTOSIHUSI MX 3J0pPOBbsSl. DKCIEPUMEHTAIBHO MOATBEPIAUB CBOIO
PE3YJIbTaTUBHOCTh OHA MOXET OBITh PEKOMEH]I0BaHA JJIs lieJIeHAIPaBJICH-
HOT'O HMCIOJIb30BaHUsI B 00pa3oBaTelbHOM Tpoiiecce AeTeid 8—9 jer, B ua-
CTHOCTH, MPOKUBAIOIINX B HEOJIArONPUSITHBIX SKOPATUAIIMOHHBIX YCIOBU-
AX.
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IIpakTHYecKHe peKOMEH AU

O06o0mieHne cHneuualbHOM HAayYHO-METOAMYECKON JUTEpaTyphl,
MEeJaroru4eckoro ombITa paboThl M JaHHBIE HAIIUX HCCIEAOBaHUMN
MO3BOJISIIOT PEKOMEHIOBATh K BHEAPEHUIO B 00pPa30BaTEIbHOM MPOLIECCE
MJIAJIINX I[IKOJIBHUKOB, MOCEIIAIONIUX TPYIIYy MNPOIJIECHHOTO IHS H
NPOXUBAIOIIMX B  DKOJOTHYECKH  HEONArompusiTHBIX  YCJIOBHSX,
MHHOBALMOHHYIO METOJUKY KOMIIJIEKCHOM bIXaTeJIbHOW TUMHACTUKHU BO
BpEMS IIPOTYJIKHU.

Hamu NpEeJI0KEHNUS, POBEPEHHBIE B MeIaroru4ecKomM
AKCIIEPUMEHTE, MOTYT ObITh UCIOJB30BaHbI Kak OJUH U3 3G (PEKTUBHBIX
nyTeld TMPUMEHEHHS I€JICHANPaBICHHOTO BO3ACHCTBUA (PU3HMUECKUX
yIOpaXKHEHUU, KOTOPHIE MO CPABHEHUIO C OOIICTIPUHITHIMU, B OOJbIIEH
CTEMEHHU, CIMOCOOCTBYIOT TIOBBIIIEHUIO YPOBHS (YyHKIIMOHAIBHOM
IOATOTOBJIEHHOCTH  MJIQAIIMX  IIKOJBHUKOB M, KakK CIEICTBHE,
YIYUILIEHUIO COCTOSIHUS UX 3/10POBbSI.

1. Peanu3anusi mefarorudyeckoro KOHTPOJIsl (PU3NYECKOTO COCTOSHUSA
MJIAJIIMAX IIKOJbHUKOB C HMCIOJb30BAHMEM ABTOPCKOM KOMIIbIOTEPHOU
IpOrpaMmMbl «ABTOMATU3UPOBAHHBIM KOMIUIEKC “Crioprec”» MO3BOJISET
NeJarory BBISABIATH HanboJsiee MOATOTOBJIEHHBIX yYalllUXCs, CIEAUTH 3a
VHIAVWBUYAJIbHON W TPYNINOBOM JUHAMUKOW pAa3BUTUA MOKa3aTeleu
(U3MUEeCKOro  COCTOSIHUS ~ JIeTe, CBOEBPEMEHHO M  aJIEKBaTHO
KOPpPEKTUpPOBaTh y4YeOHbIE 3aJaHHsl, BHOCS H3MEHEHUS B METOJUKY
OpraHu3aluu U NpoBeAeHUS (PU3KYIbTYPHO-030POBUTEIbHBIX 3aHITUN
B I'TII.

2. OU3KyIbTYPHO-03/I0POBUTENBHBIE 3aHATUS BO BpPEMsl MPOryJIOK B
rpynnax MnpoijI€eHHOro JHS ¢ MJIAAIIMMM IIKOJbHUKAMU MPEANOIararT
HCIIOJIb30BAHNE MHHOBAIMOHHOM METOJUKHU KOMILIEKCHOW IBIXaTEIbHON
IUMHACTUKU. [Ipy BBINOJTHEHNHN KOMIUIEKCOB ABIXATENbHBIX YIPaXHEHHM
HEOO0XOAMMO: a) CO3/1aTh Y JAETe MOTHBAIIMOHHYIO 0a3y U Pa3bsiCHUTH
HEOOXOAUMOCTD BBITIOJIHEHUS JbIXaTEIbHbBIX yIOpaXHEHUH;
0) oOecnieuynTh 3aHATHS MY3BIKAIBHBIM CONPOBOXIAECHUEM, KOTOPOE
CO3/1a€T MOJIOKUTEIbHBI AMOLIMOHANBHBIA (OH; B) CKOHIIEHTPUPOBATH
BHUMAaHHME yYalIUXCs HAa TEXHHUKE BBINOJIHEHUS ABUXKEHUU, MPaBUIbHOM
IIOCJIEIOBATEIPHOCTH  HMCIIOJHEHHUS JJIEMEHTOB, OPUEHTHUPOBKE B
IIPOCTPAHCTBE.

3. Ilpu BBHIMOJHEHHH JABIXATEIbHBIX YNPAKHEHUH OCOOEHHO
HEOOXOAMMO Ha »3Tane pa3yyWBaHUsS, OCHOBHOE BHUMAaHUE YIEIATH
OOyYEeHHI0O  HaBbIKAM  MPOU3BOJBHOIO  KOHTPOJS  JAbIXaTeJbHBIX
yIOpaxHEeHUH; coOJIIoaTh MOCIeA0BATEIbHOCTh (BHAYAJIE OCBaMBaIOTCS
OpPOCThIE YNPAXKHEHUs, 3aTeM — 0oJiee CIOXKHbIE); MOCTENEHHO
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YBEJIUYUBATh JO3UPOBKY JbIXAaTENbHBIX YIOPaXHEHUW; J10OMBATHCS
YEeTKOr0 M KA4YECTBEHHOI'O BBINOJHEHUS KaXJOTO YIpaXXHEHUS,;
BBIIIOJTHEHUE JbIXATENIbHBIX YIPAXXKHEHUHN OCYLIECTBIISITH C IPUMEHEHUEM
UTPOBOr0 METOA.

dusnueckass Harpy3ka IUJIAHUPYETCS Ha OCHOBE IPHUHIIUIIOB
NOCTENIEHHOCTH M BOJIHOOOPA3HOCTHM €€ IOBBIIIEHUS, U C YYETOM
KOMIUIEKCHOM OIIEHKHM HCXOJHOTO (TEKYUIEro) pa3BUTUA (PU3HMUECKUX
KauecTB, U (PYHKIIMOHAJIBLHOTO COCTOSIHUS JCTEH.

[IpennoxeHHble HAMU COOTHOIIEHUSI (PU3MYECKUX HArpy30K, Ha Hall
B3IJISA]I, SIBJISIIOTCSL HanMOoJIee 11eJIeCO00pa3HbIMH, TaK KaK 00€CTIeYNBAIOT
0oJiee BBICOKYIO JMHAMUKY IOKa3zareyiel (pU3M4ecKoro COCTOSHHS U, B
LEJI0M, YJIYYIIAIOT COCTOSHUE 3J0POBbs MIAAIINX IIKOJbHUKOB.
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Hpuaoxenune A
JbixaTeqbHas raMHacTHKa CTpesibHuKOBOM A.H.
IIpaBuJia BINOJHEHUS YIIPAKHECHU A

1. «I"appto maxuetr! Tpesora!» U pe3ko, myMHO, Ha BECh KJIacC, HIOXaM-
T€ BO31IyX, Kak cobaka ciei. Uem ecTeCTBEHHEE, TEM JIyullIe.

Camas rpyOas ommOKka — TSHYTh BO3AYyX, YTOOBI B3SITh BO3/AyXa IO-
Oonpuie. Brox KOpoTKuM, Kak XJIOMOK B JIAJOIIH, €r0 HEJb3sl PacTAHYTh,
€ro MOYXHO TOJIBKO ITIOBTOPUTH. JlymanTe TOIBKO 0 BAOXE. UyBCTBO TpEBO-
I'M OpraHu3yeT aKTHBHBIM BIOX Jydlle, 4YeM paccyxkaeHus o HéM. [losTo-
My, HE CTECHSISICh, IPOCTHO, IO TPyOOCTH, HIOXalTEe BO3IYyX.

2. Be1aox — pe3ynbTar Baoxa.

He Memaiite BBIIOXY YXOAHWTH MOCIE KaXJOr0 BIOXa KakK YTOJHO,
CKOJIBKO YTOJHO — HO JIy4llle pTOM, YeM HOocoM. He momorante emy. [ly-
Mmaiite Tonpko: «l'appro maxuer! Tpesora!» W cimeaure 3a Tem TOJBKO,
4TOOBI BAOX II€JI OJHOBPEMEHHO C JIBUKEHHUEM.

Brinox yizger camonpousBoiabHO. Bo BpeMsi THMHACTUKU POT JOJIKEH
OBITH CJIETKA MIPUOTKPHIT. Y BIEKaUTECh BJOXOM U JIBUKEHUEM, HE OYIbTE
CKYYHO-PaBHOJYIIHbIMU. J[BM)KEHHSI CO3[Ial0T KOPOTKOMY BJIOXY JOCTa-
TOYHBIA 00BbEM U TITyOUHY 0€3 0COOBIX YCHUITHH.

3. [loBTOpsIiiTE BAOXHU Tak, Kak OyJTO Bbl HAaKauMWBAaeTe IIUHY B TEMIIO-
put™e mieceH. U, TpeHupys IBMKEHUS U BIOXHU, cuMTaiite Ha 2, 4 u 8.
Broxu rpomue Bb1oX0B. [lay3sl Mexnay no3amu BIOXOB — 1-3 cekyHbI,
KOTOPhIE MOJKHO 3aroJIHSITh TPOCTBIMHU PUTMUYECKUMU JBUKCHUSIMU
(XJIONKH, PY>KUHKH, TIEPEKATHI U JIP.).

[Ipy BBIMOJIHEHUU KOMILIEKCA JUHAMUYECKUX JIbIXaTEIbHBIX YIIPaXHe-
HUH KeJaTenbHO He (hOpCUpOBaTh OUEHb OBICTPHIN TemIl. B mporiecce yBe-
JUYCHHUST TeMra HeoO0XOIUMO COOMI0aTh MPUHIIMI 0053aTeFHOTO Y IJIU-
HEHHUS ay3.

CMBICIT KaXXJIOTO YIPAXKHEHUSI B OJJHOBPEMEHHOCTH JIBUKEHUS U KOPOT-
KOI'O aKTHUBHOI'O BAoOXa. lIpy BBINOJHEHMM YHpaXHEHUH HE CTapamuTeCh
BJIOXHYTb MOOOJIbIIIE BO3yXa, HAOOOPOT, BAOX JOJIKEH OBITh MO 00bEMY
MEHbIIIE BO3MOKHOT0, BBIJJOXY HE TIOMOTaTh!

Tak, npu 3aMKaHUM PEKOMEHIYETCS BBITIOIHATh YIIPAXKHEHUE «HACOC) —
1500-2000 B1oXOB-ABMIKCHHM B JICHD, C HEOOJIBIIIMM OTBIXOM; MpH 3200-
JIeBaHWU JIeTKNX HaunHaite ¢ 600 BmoxoB, mpubdasssis mo 200; mpu acTMma-
TUYECKUX U CEPACYHBIX MPUCTYMAX HEOOXOAUMO JAENaTh «HACOC» B MOJIO-
KEHUU cujis, o 2—4 Baoxa noapsa Bcero 96 BA0XOB-ABUKEHUM.
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Komiuieke ynpakHeHui

Bcerate mpsMo, NOKa3aTh JIQAOLIKH, IIPU ITOM
JIOKTHA OILyCTUTh, PYKH JAJIEKO OT TE€Jla HE yBO-
IWTh. BBINOMHATE KOPOTKHM, LIYMHBIN, aKTUB-
HBIM BJOX HOCOM M OJJHOBPEMEHHO C)KHMMATh JIa-
JOIIKM B KyJauKu (XBaTaTeIbHOE ABUKEHUE).
[TaympLbl CKUMAKOTCSI OJJTHOBPEMEHHO U C CHJIOM.
Ilociie akTUBHOrO BHOXa W CXKATUA JIAJOHEH B
KyJIaKd BBIIOX YXOIUT CBOOOJHO, MaJIbLbl PYK
pa3KUMarOTCsA, KUCTU PYK Ha MIHOBEHME pac-
CJIa0JISIFOTCSL.

Bcerare mpsiMo, ckaThle B KyJlTaKd KHCTH PYK
IpIKaTh K Moscy. B MOMEHT KOpPOTKOTo IIyM-
HOTO BJIOXa HOCOM C CWJIOM TOJKaTh KyJaKu K
MoJTy, Kak Obl OT)KUMAsiCh OT HETO WJIH cOpachl-
Bas ¢ pyk uto-To. [Ipn 3TOM BO Bpems Toi4Ka
KyJakd pazxumatorcs. [lnedn B MOMEHT Baoxa
HAMpSTalOTCA, PYKHU BBITSITUBAIOTCS B CTPYHY
(TAHYTCS K TOJY), HaJbI(bl PYK IIUPOKO PaCTO-
MBIPUBAIOTCA. JTO TOXE OYEHb BakHO. Ha mac-
CUBHOM BBIJIOXE BEPHYTHCS B MCXOAHOE IOJIO-
KEHUE: KHCTH PyK CHOBa Ha TOSiCE, MaJbIIbI
CXKaThl B KyJIAKH — BBIJIOX YIIEN CaM.

Bcerate nipsimo, pyku onyieHsl. Crierka Hakio-
HUTbCS BHU3, K ITIOJIy: CIIMHA KpyrJjas, rojoBa
onyuieHa. Caenatb KOPOTKUW LIYMHBIM BIOX B
KOHEYHOW TOYKE MOKJIOHA. Crerka mpunogHu-
MUTECh, HO HE BBIIPAMIIMTECH MOJIHOCTHIO — B
ATOT MOMEHT a0COIIOTHO MAaCCHBHO YXOIHUT BBI-
JIOX 4epe3 HOC WM Yepe3 POT.

Bcerats nipsamo, pyku onyuieHsl. [lenaem Jjierkue,
MPYXUHUCTBIC, TAHUEBAJIbHBIC MPUCEHAHUS,
OJITHOBPEMEHHO I[OBOpAYMBasl TYJIOBHUILE TO
BIPaBO, TO BI€BO. KUCTHU pyk HA ypOBHE mosica.
[Ipy  moBopoTax BIOpPaBO HU  BJIEBO C
OJHOBPEMEHHBIM KOPOTKMM IIYMHBIM BJIOXOM
JemaeM  pyKamMHu  JIETKOE  «COpachIBAroIIee)
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5. «O0HIMHN

mwieyn» (BAOX Ha
CKATUM  TPYAHOH
KJIETKH)
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6. «boJabmIoi

MASITHUK» («HACOC»
+ «OOHUMHU IJIeYN»)
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7. «IloBOpOTHI
roJIOBbD)
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8. «Ymkmn» («au-
ai», KKUTAUCKHH
00JIBAHUYMK»)

nBrkeHue. Kuctu pyk ganeko OT mosica He
yBOAMM, uT0OBl Bac «He 3aHocuiio» Ha
noBopoTax. ['ojioBa MOBOpauyMBaEeTCI BMECTE C
TYJOBUIIEM TO BIOpaBo, TO BIeBo. KoneHu
CI€rka THYTCS U BBIIPSIMISIIOTCS, MPUCIIb
jerkas, mnpyxunHucrasd. CnmHa BCE Bpems
IpsIMasi, HU B KOEM CJIy4ae HE CYTYJIbTECH!

Bcranbre npsmo. Pykr COTHYTHI B JIOKTSX U
MOAHATHl HAa YPOBEHb IUIEY KUCTAMHU IPYr K
Ipyry. B MOMEHT KOpPOTKOIro HIyMHOI'O BJOXa
HOCOM OpocaeM pPyKH HaBCTpeuy ApYyT Jpyry,
KakK ObI 0OHMMas ce0s 3a 1miIeun. BaxkHo, 4To0BI
PYKH JIBUTAJIUCh MApAJUICIbBHO, a HE KpEecCT-
HakpecT. Cpasy ke Mociie KOPOTKOrO BIOXa PY-
KM CJIETKa PacXxoJATcsi B CTOPOHBI, B 3TOT MO-
MEHT a0COJIIOTHO TACCHUBHO YXOJUT BO3AYX —
MPOUCXOJIUT BBIJOX.

BceranbTe mpsmo. Crerka HaKJIOHUTECh K TOJY
(pyx# TSHYTCS K KOJIGHSM, HO HE OITyCKAarOTCs
HIKE HUX) — BIoX. M cpasdy ke 6e3 OCTaHOBKH
cJIeTKa OTKMHBTECh Ha3al (4yTh MPOTHYBIINCH B
MOSICHUIIE), OOHMMast ceOs 3a IJIeYH, - TOXKE
BJIOX. BBIIOX yXOOUT MAaCCHBHO MEXIY IBYMS
BJIOXaMH — JIBIKCHUSIMHU.

Bceranbre npsmo. IloBepHuTe rosoBy BIIPaBO U
CAENAalNTe KOPOTKMU IIYMHBIM BIIOX CIlpaBa. 3a-
TeM cpa3zy ke (0e3 OCTaHOBKHM MOCEpPE/IUHE) MO-
BEPHUTE T'OJIOBY BJIEBO, LIYMHO U KOPOTKO ITO-
HIOXalTe Bo3AyXx cieBa. CnpaBa — BJIOX, CJIEBA —
BJIOX. BBITIOX yXOOWUT B INPOMEKYTKE MEKIY
Boxamu, nocepeaune. lllero Hu B koeM ciydae
He Hanpsraurte. TyJOBUIIE HENMOIBUKHO, TICUN
HE MTOBOPAYMBAIOTCS BCJIE 3 TOJIOBOM.

BcranbTe npsimo. CMOTpuUTE NpsSIMO MEPEH CO-
0oii. Crierka HaKJIOHUTE TOJOBY BIPaBO, MPaBOE
yXO UAET K NPaBOMY IUIEYYy — KOPOTKHM IIyM-
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«3agHuii manr

HBIA BJIOX HOCOM. 3aTeM CJIETKa HAKJIOHUTE IO-
JIOBY BJIEBO, JIEBOE YXO HJIET K JIEBOMY ILIEUY —
Tok€e BHOX. [lneun pu 3TOM HE Jepratorcs, Imo-
MBITAlTECh WX yAEp)KaTh B aOCOJIFOTHO HEIO/I-
BU>)KHOM COCTOSIHMH. BBIJOX yXOJIUT ITaCCUBHO B
MPOMEXKYTKE MEXKIY BJIOXaMHU.

BcranpTe npsiMo, HOTH 9yTh YK€ ITUPHUHBI TIJI€Y.
OnycTuTe roJIOBy BHM3, IIOCMOTPUTE Ha MOJ —
BJ1I0X. OTKUHBTE TOJOBY BBEPX, MOCMOTPUTE HA
MOTOJIOK — TOKe BIOX. Bmox cHu3y (¢ mosa) —
BJIOX CBEpXY (C IMOTOJIKA).

BBI10X yXOAUT TACCUBHO B MTPOMEXKYTKE MEKIY
BJIOXaMH, HO TOJIOBAa MPU ATOM TOCEpPEANHE HE
ocranaBnuBaercs. lllero HU B KoeM ciydae He
Halnpsranre.

Bcrate mpsiMO, pyKM ONYyIIEHBI BAOJb TEJa.
[logHruMaeM BBEpPX 1O YPOBHSI JKMBOTA COTHY-
TYI0 B KOJIEHE MPaBYIO HOTY, Ha JIEBOW HOIE B
ATOT MOMEHT CJIErKa MpUceaeM — JejIaeM BIOX.
[locne storo mojHsTass BBEpX MpaBas HoOra
OMYCKaeTCs Ha I0J, a JIeBasi HOra BBITIPSAMIISICT-
csi B kojeHe. [Ipu 3ToM aOGCONIOTHO MACCHUBHO
yepe3 HOC WJIU Yepe3 poT yxoauT Beigox. O0e
HOTH BBIIPAMIISIFOTCS. 3aT€M MOJHUMAEM BBEPX
COTHYTYIO B KOJICHE JIEBYIO HOTY, 4 Ha MPABOil B
ATOT MOMEHT clieTKa mpucegaeM — Baox. [locie
ATOTO 00€ HOTHW BBIMPSMIIIOTCS — BBIJIOX yXO-
JTAT.

HeobxoammMo cOrHyTh B KOJIEHE MPaBYI HOTY
Ha3aJl, Kak Obl yzapsis ceOsi MATKOM 1Mo ATOAHMIIE.
Ha npyroii Hore (71€BOii) B 3TOT MOMEHT JI€JIA€M
JIETKOE TaHIIYIOIIee MpHuceqaHue. 3aTeM HOTH
BBIIPAMJISIFOTCST  —  BBIJOX  yImIEN.  3areMm
TIOBTOPSIEM TO K€ C JICBOW HOTH.
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Ipunoxenue b
3ByKOBasi THMHACTHKA

ITo cucreme Kodnepa—JlobanoBoN—JIyKbsIHOBOI bIXaTENIbHBIE YIPAXK-
HEHUS 3TON CUCTEMBbI Pa30MBAIOTCS HA TPU TPYIIIIHI:

1. JlpixaTenbHble yHpa)KHEHUS! BBIOJHSIOTCS B OCOOBIX peXUMax U B
JIBUKCHUH.

2. JlpIxaTeNbHBIE YIPAKHEHHUsI, CBSI3aHHBIC C MPOU3HOIICHUEM OT/IEIb-
HBIX 3BYKOB, OYKB U JIBIDKCHUCM.

3. [pixaTenbHble yIpaXHEHUS, CBA3aHHbBIC C PEUbIO U TIEHUEM, C PEUbIO
U IBIDKCHUEM, JJI BBIPAOOTKHA SKOHOMHOT'O, ONITUMAJIHOTO JIBIXaHHUS.

OcHOBa MAaHHOTO THWIA JIBIXaHUSA: TPEHUPOBKA JIMHHOTO, IJIOTHOTO,
POBHOTO BBIZIOXA; BHUMAHUE YJIEJICHO 3BYKY, TaK KaK OH €CTh BBIJIOX.

B naHHOM TuIe IbIXaHUsl HET CUeTa, TaK KakK: BO-TIEPBBIX — CUET OTBIIE-
KaeT OT MpPaBWIbHOIO BBIMOJIHEHUS JAbIXaTENIbHBIX YIPaXKHEHU; BO-
BTOPBIX — CUCTEMA JIaHHOT'O JbIXaHUSI OPUEHTUPYETCS Ha €CTECTBEHHOCTh
U WHJIUBUIYAbHOCTh Ka)KJOT0 3aHUMAIOIIETOCS, TO €CTh Ha «CIyLIaHHE»
BHYTPEHHUX OpPraHoOB, MPUKA30B OpraHU3Ma, B 3aBUCUMOCTH OT €ro Co-
CTOSIHUSA, a TaK e Ha yI00CTBO MpoIlecca JbIXaHusl U €ro CBOOOY.

OCHOBHOE JIBIXaTeIbHOE YIPAXKHEHUS: BBIOX-TIay3a-BA0X; MEXKIY BIO-
XOM W BBIJIOXOM HET May3bl, OPTOMY €ro €Ile Ha3bIBAIOT «JIbIXaHHWE OT
BbIIOXaY.

Jliis BBIpaOOTKHU MPaBUIBLHOTO TpeX(a3HOro AbIXaHUS HYKHO OCBOUTH
CHelHaJIbHbIE JbIXaTeJbHbIE YNPAXHEHUs C MPOU3HOUICHUEM OIpEesIeH-
HBIX 3BYKOB («m1phP», «ccon, «K», «3» U APYTHE).

Oddext TpexdazHoro AbIXaHUS: MOCTAHOBKA MPABUIBHOTO IbIXAHUS;
YKpEIJIEHWEe JIbIXaTeJIbHOrO amnmapara CHUMAaeT HEpPBHOE HAIpPsKEHUE;
HOpMaJM3yeT cepAneOrneHne; KpacuBee 3By4HuT roJioc.

«Ietyx»

BceraTte npsiMo, HOTM BpO3b, pYKH OIYCTUTH. [I0HATE PyKH B CTOPOHBI,
a 3aTeM XJIOMHYTh UMH 110 OeipaM. Beiabixasi, MPOU3HOCUTD «KYy-Ka-pe-Ky».

«Kama kunum»

CecTb, O1HA pyKa Ha XKHUBOTE, Apyras — Ha rpyau. llpu BraruBanuu
KABOTA CHEJATh BAOX, MPU BBINSYMBAHWHM — BBIIOX. BBIIbIXasg, TPOMKO

pOU3HOCUTH «(P-P-h-d-P».
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CJIBIKHUAK

Brox HOcoM, Ha BBIIOXE TUXO NMPOU3HOCUTH 3BYK «M)». 3a1aHue BbI-
MOJHAETCS B BHUAE COpPEeBHOBAaHUA. KTO [HOJIbIIE TPOTSHET 3TOT 3BYK.
Mo’XHO UMUTHUPOBATh XOJK0Y Ha JbDKaX B TeueHue 1,5—2 MuH. 3ByK A0-
KEH Pe30HUpoBaTh B rpyau. Eciau ryObl BsUIbI WM YEIIOCTH PaCKPBITHI
Majo, TO 3BYK «M) 3ByUHUT TOJIBKO B HOCY, IIEKOYET I'yOBbl.

«KoMILiekc»

Breimonuutek riyOokuii BAox uepes Hoc. Ilayza. Ha Beimoxe mpou3sHo-
cuTh 3ByKU: ndp-nd-ndp-nd-nd. Ilayza. Bnox. [lay3a. Ha Bergoxe: p-p-p-p.
ITay3a. Bnox. Ilay3a. Ha Beigoxe: 3-3-3-3. [lay3a. Bnox. Ilay3a. Ha Beigo-
xe: k-x-x-K. [lay3a. Bnox. [Tay3a. Ha Beiioxe: Mo-me-M3-My.

«IOxHbIl BeTep»

Bnox yepe3 HOC, BBIIOX YEPE3 POT TEIMIIBIM BO3AYXOM CO 3BYKOM «Xa-a»
HAa JIaJIOHU, OYJITO COTpeBas PyKHu.

«IlapTH3aHbI»
Cros, nanka (pyxbe) B pykax. Xoap0a, BBICOKO oAHMMAs KojeHu. Ha
2 1m1ara — BJ0X, Ha 6-8 I11aroB — BBIJOX C IPOM3HECEHUEM CJIOBA «TH-III-III-
I-11EM.

«Ha TypHuke»
Bcerarb npsiMmo, HOTU BMECTe, THMHACTUYECKYIO MAJIKy Jep>KaTh 00euMu

pykamu niepe]; coooi. [TogHsATh najiky BBEpX, MOJHATHCS HA HOCKH — BIOX,
MaJKy OMYCTUTh Ha3aJ 3a TOJIOBY — JOJTHMU BbIIOX. Beiabixas, mpoOU3HO-

cuth «p-h-b-d-P».
«larom mapm!»
BceraTte npsiMO, TUMHAacTHYECKAs MalKa B pyKaxX. XOJINUTb, BBICOKO MO/I-

HuMast koyiend. Ha 2 mrara — Bnox, Ha 6-8 miaroB — BbIIOX. BbImbixas,
MPOU3HOCUTH «TU-TI-TI-IIIE.
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«Yacukm»

Bcerarh nipsiMo, HOTH BpO3b, PYKH OMyCTUTh. Pa3zMaxuBasi psSIMbIMU PYy-
KaMH BIIEPE] U Ha3al, MPOU3HOCUTh «TUK-TAK.

«Tpyoau»

B nonoxenun cunas
WIK CTOSI TPUCIOHUTH
KHUCTU pPyK K TryO0am,
u3o0paxkass Wrpy Ha
MY3bIKaTbHOM HHCTPY-
MEHTE. BeimosHuTh
BJIOX U MEIJICHHO BBI-
IbIXaTh 4epe3 olpa-
3yeMylo rybamMu Tpy-
004Ky C TpOU3HOIIIE-

HHCMZ «r-¢-¢»  (pucy- Pucynok 42 — BhIIonHeHue JeTbMH JbIXa-
HOK 42). TENLHOTO yrpaxkHeHus « Tpyoad»

«CuéT»

Ha oxgnowm Bbimoxe nponsHocuts cHET OT 1 1o 10. Y 1nmuHEHHBIA BBIIOX
HapamuBarh nocrenenxo: 1,2,3; 1,2,3,4; 1,2,3,4,5; ... u T.1.

Jlanee MOKHO Ha OJHOM BBIJIOXE MPOU3HOCUTH CYET OT | mo 10 mocre-
IIEHHO M3MEHSsA CUIIy ronoca. MakcuManibHasi cuiia Ha cuére S u 6. llep-
BbIM CUET CKaszaTh MIENOTOM, 3aTEM YyTh I'POMYE U K CEpPEIUHE CUETA
TPOMKO.

«ITapoBo3uK»

XOIUTh O KOMHATE, Aenas NONEPEMEHHBIE MAXH COTHYTBIMHU B JIOKTSIX
PYKaMH ¥ IPUTOBAPUBAS «UYyX-9yX-4yX)».

«Jlerar Maum»

Bcerate npsiMo, pyku ¢ MsiuoM mepea rpylibio. bpocuTs msiu oT rpyau
BIiEpe. Boiabixas, MPOU3HOCUTD «Yy-X-X-X-X».
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«Iloayii Ha oyBaHYHK

JleTn TOJKHBI PEJCTAaBUTh, YTO B PYKE Y HUX OTLBUBIIUN OyBaHYHK.
Heo6xoauMo BBITIOIHUTH BJIOX HOCOM, a 3aTE€M IOJHECTH KUCTh K Ty0am
(Iep>kaTh Ha HEOOJIBIIIOM PACCTOSIHUU) U MOJIYTh TaK, YTOOBI CIETEIN BCE
CEMEHa-napaltoTuk. JleTu JOKHBI MBITaThCS CAYTh MapalllOTHKU
3a BpeMs OJHOTO JIOJTOro BbIAOXa. MOXXHO MOMEHSTh BBINOJHEHUE YII-
PaXXHEHMS: BIOX BBITIOJIHSATH PTOM, a BBIJIOX HOCOM. TemI MeIJIEHHBIH.

«Hacoc»
BceraTte npsiMo, HOTH BMECTE, PyKH OMyUIEHbI. BoX, 3aTeEM HaKJIOH Ty-
JIOBHUILIA B CTOPOHY — BBIJOX, PYKH CKOJIB3SIT BAOJIb TYJOBHUINA, PU ITOM
MPOU3HOCHUTH «C-C-C-C-C». CaenaTh 6—8 HAKIOHOB B KaXIyI0 CTOPOHY.

«'yen jgerar»

Memnennas xoap6a B Teuenue 1-3 muH. [logHATE pyKH B CTOPOHBI —
BJIOX, OITYCTUTh BHU3 — BBIJOX, IPOU3HOCUTD «T-y-Y-Y».

«BbIpacTu 0016110
BceTaTth npsiMo, HOTH BMECTE, MOJHATh PYKU BBEPX. XOPOIIO MNOTSIHYTh-
Csl, MOJIHATHCS HA HOCKU — BAOX, OIYCTUTh PYKU BHU3, OITyCTUTHCS HA BCIO
CTYIHIO — BbIJIOX. BBIJbIXas, HPOU3HOCUTD «Y-X-X-X-X).

«Cupena»

Bnox HOcoM, Ha BBIIOXE MPOU3ZHOCUTH 3BYK «M) HMHUTUPYS CUPEHY.
3ajaHue BBITIOJHAETCS IIPU 3aKPBITOM PTE.

«MasiTHUK»
Bcerate npsiMO, HOTM Ha WIMPUHE IUIEY, NMAJKy JAEpKaTh 3a TOJIOBOU

ommke K tiedaMm. HakmoHsTs TynoBwuie B CTOpoHEI. [Ipu HakimoHEe — BBI-
T0X, TPOU3HOCUTD «T-Y-y-y-X-X)».

«J10KAb U TOKIUK

I/ICXOI[HOG IIOJIOKEHUE — CHA UJIN CTOS. BrIimmoaHuTh BAOX 4YCPEC3 HOC, a
3aTCM Ha BbIJOXC BBIIOJJHATL XBATATCIbHBIC ABMIKCHUA KHUCTAMH PYK Ka-
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ICJIb JOXKOA C IMMPOU3HOIICHUCM KOPOTKOI'O «KaIl-Kall» WJIN JJIMHHOTI'O «Ka-
a-a-I» B 3aBUCHUMOCTH OT €0 CKOPOCTH. CKOpOCTB JOXKIA MCHACTCA II0
YKa3aHUsAM IIPOBOAAIICTO.

«PeryiupoBmmK»

BceraTte npsiMo, HOTM Ha IIUPUHE IJI€Y, OJHA pyKa IOJHATA BBEPX, APY-
rasi OTBEJEHA B CTOPOHY. B1oX HOCOM, 3aTeéM MOMEHATH MOJIOKEHUE PYK U
BO BpEMsl yUIMHEHHOT'O BBII0XA IIPOU3HOCUTD «P-P-P-p-pP».

«Heneas»

Ha OIHOM BbIAOXC IMCPCUNCIIATh JHHU HCACIINU: IIOHCACIBbHUK, ITOHCACIIb-
HHUK, BTOPHHUK; IIOHCACIbHUK, BTOPHUK, Cpclda, ... U T.O.
MOXHO NOCTEIIEHHO U3MEHSTD CHJIy roJjioca.

«CTinxm»

Ha ogHoM BBIIOXE MPOU3HOCHUTH BHAYAJIE IBE, 4 3aTEM YETHIPE CTPOUKHU
CTUXOTBOpEHUsI. B 3a1annu nucronb3oBanbl yeTBepocTribs Mpuns ['ypuHoii.

«JlyeM B pOXKOK»

Kuctu pyk cxaTh B KyJaku, 00pa3oBaB poxKOK. BRIMOTHUTE BIOX Yepe3
HOC, 3aT€M MPHUCTABUTh KUCTH PYK KO PTY W BBHIMIOJHSTH BBIIOX C 00pa3o-
BAHUEM 3BYKA «Y-y-Y-y».

«HanyBaiics mapuk»

BeinosiHuTe  BAOX yepes
HOC, a 3aT€M BBIIBIXATh C 3a-
KPBITBIM PTOM, pasayBas 1IE-
ku. [Ipu 3TOM KHCTH pyK Ha-
JIABJIMBAIOT Ha IIEKH, CO3Ja-

Basi CONpPOTHUBIEHUE (pHUCY-
HOK 43).

Pucynox 43 — BeimonHenue apixa-
TEJIHOTO ynpaxkHeHus «Hanysaics
HIapuK» C JETbMHU
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«My3bIKAJIbHBIN aJ1(paBUT»

VYrpaxHeHHS BBITIOIHSIIOTCS HECKOIBKO pas:
1 — npIXaHue MEPEBOAUM IOCTIE KOKIOU CTPOUKH;
2 — ApIXaHue TIEPEBOANM Yepe3 CTPOUKY.
[locTreneHHO MPOU3HOCUTH al()aBUT HA OJIHOM JbIXaHHUH, KEIATEIbHO
MOJT MY3BIKY.

A,0,B,T, 1, ¢, ¢;

X, 3, u, i, K;

J, ™M, H, 0, 10, p, C;

T,y, &, x, 1, 4, 11, 11;

Msrkuiil 3HaK ¥ TBEPIbI 3HAK, 3, 0, !

Hawnsycthb Bech andasur 3Haro !

«IleceHka BOIUYKN»

BrITIOTHUTE BJIOX Y€pe3 HOC, a 3aTeM BBIJOX Yepe3 PoT ¢ 00pa3oBaHUEM
3BYKa «C-C-C», UMUTHPYS TEKYIIYIO U3 KpaHa BOIY.

«IloB3abIXaeM»
BbrINOSHUTH BJIOX Y€pe3 HOC, a 3aT€M Ha BBIJIOXE M300pakaTh pasiidy-
HbI€ COCTOSIHMS (4YBCTBO CTpaxa, IPYCTH, BECEJbsl, yCTAJIOCTH) C MOMO-
IIBIO B3JI0XOB: OX, aX, X, OM, al, as, i U T.II.

«Cemadop»

Cros wim Cuasd, CrimHa IIpsAaMo. HOI[HSITB PYKH B CTOPOHBI — BAOX, MC-
JICHHO OITYCTHUTb BHU3 — I[JII/ITGJ'IBHBII\/’I BBIAOX, IIPOU3HOCUTD «C-C-C-C».

«CHer KpyxuTcs»
[IpencraBuTh, 4TO B BO3JIyXE KPYKATCA CHEXKUHKH. BBIMONHUTH BIOX
Yyepes3 HOC, a 3aTEM ILJIaBHBIN BBIAOX YEpE3 POT, HAMIPABIISIIO CTPYIO BO3yXa
Ha CHEX)KMHKH.

«'y1oK oOKeaHCKOro JiaifHepa»

Uepes HOC ¢ mIyMOM Je€TH HaOUparT BO3AYX; 3a/l€pKaB JAblXaHUE
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Ha 1-2 CekyHJBl, C IIYMOM BBIABIXAIOT BO3IYyX 4Ye€pe3 I'yObl, CI0KEHHbIE
TpyOOUKOH, CO 3BYKOM «y» (BBIIOX YJUTMHEH). YTIpaXKHEHUE YUUT AbIIIATH
B Temne 3—6. B1ox kopoue, 3aepKKa IbIXaHUsl, BbIIOX JJIIMHHBIN.

«BeTtep u BeTepok»

HcxoaHoe 1oJioKeHue — Cu-
ISl UK CTOSA. BBIMONHUTH BIIOX
yepe3 HOC, a 3aTeM Ha BBIJIOXE
UMUTHUPOBATh PYKaMU MOPBIBBI
BETpa C COMPOBOXKICHUEM HX
3ByKaMU «y-y-y». CuiIy u cKo-
POCTh M300paKaEMOTO BETpa U
BBITIOJTHSIEMOTO BBIJIOXa MCHSTH
M0 YKa3aHWsIM TIPOBOJIAIICTO
(pucyHok 44).

Pucynok 44 — BeinonHeHue AeTbMU
JBIXaTeIbHOTO yIpaxkHeHus «Betep u
BETEPOK»

«IlapoBo3uk — 1»

VYuurtene mnpejiaraeT CHadalla MEPEBOJAMTH JIBIXaHUWE MOCIE KaxJaoin
CTPOYKH, 3aTEM Yepe3 CTPOUKY U MOCTETIEHHO HAYYUTHCSI TOBOPUTDH HA BBIJIOXE —

[TapoBo3 kpuuut: «Jly-ny-y-y!

A uny, uny, uny!»

A kounéca cTyuar,

A Konéca ropopsr:

«Tak-Tak, Tak-Tax.

Qydp-ayd, ayd-ayd.

HI-mr-m, y-y-y!

IIpuexamu!»

«ITapoBo3uk — 2»

YCKOpATh PEUYUTATHB 1O MAKCHUMAJIBHOTO TEMIIA, COMPOBOXKAAA €r0
X0np0OM Ha MecTe, mepexojsiel B Oer. 3areM meperdTu Ha MeEICHHBIN
TEMIT IPOTOBAapUBaHUs, & B KOHIIE OCTAaHOBUTBHCS CO 3BYKOM «IIX» M pac-
C1abuTh BCE TEIIO.

S Mory apliiaTh, Kak IapoBO3, 4yX, UyX, 4yX.

A npIx4y, ObIX4Yy MOJT CTYK KOJIEC, UYX, UyX, UyX.
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S npIXvy, NBIX4y, NBIXYY, MBIXUY, 4yX, 4yX, yX.
Pa3BuBarh AbIXxaHUE X04y, 4yX, 4yX, 4yX.

«IToJéT camoJieTa»

Jletn-camonersl  «ie-
TAlOT» CO 3BYKOM «y».
[Ipu BBINOJHEHUU MHIIO-
Ta)ka B3JET — 3BYK Ha-
IpaBJISIETCST K  TOJIOBE,
IIPA MOCAJKE — 3BYK Ha-
IIPABJISIETCS. K TYJIOBHILLY.
YhpaxHeHue peryimpy-
€T KpOBSHOE JIaBIICHUE
peOeHKa, YUYUT JBIXaHUIO
B 33/[aHHOM TEMIIE II0
MpEe/CTaBICHUI0  (pUCY-
HOK 45).

[IpaBusibHOE yepeOBaHUE BIOXA M BbIAOXA, YMEHUE MPOU3BOJIBHO 3a-
MEIJISITh BBIAOX, JI€JIATh €ro IJIABHBIM WM IMPEPBIBUCTHIM BO3MOXKHO ITPU
BBINOJIHEHUH CJIEAYIOMINX YIIPAKHEHHM:

— BJIOX 4€pe3 HOC — BBIJIOX Y€pe3 POT;

— KpaTKui ri1yOOoKui BIOX — 3aMEIJICHHBIN BBIIOX;

— MEJJICHHBIN TTyOOKUM BAOX — KPAaTKUN PE3KHUI BBIIOX;

— MEJJICHHBIN BBIJIOX, YTOOBI BO3yX BBIXOUII CTPYCH;

— BBIJIOX TOJYKAMU;

— cleNaiTe TIyOOKWH BIIOX, MEIJIEHHO HaOupas BO3AyX Yepe3 HOC, 3a-
NEpKUTE JIbIXaHue, Ha Bbijoxe cuutaite ot 1 1o 10, crapasch, 4ToObI BO3-
JyXa XBaTWJIO /10 KOHIIA CUETa;

— BBIJIOXHUTE BO3AYX U HE JBIIIUTE B TCUCHUE HECKOJbKUX CEKYH]I, 3a-
TE€M HAIlOJIHUTE JIETKWE BO3yXOM, HO HE 3a OJWH BJOX, a 32 HECKOJBKO
KOPOTKHX, aKTUBHBIX BJIOXOB;

— Ha OJHOM BBIJIOXE YCWJIMBAWTE WJIM OCHAONSANUTE 3BYK: KY>K)KaHUE
nuenbl: JK-)K-2K-K...; nmuck neraroniero komapa: 3-3-3-3...; ppl4aHUE CO-
0akm: P-P-P-P...; Bo3ayx, BEIXOAAIIUI U3 TTPOKOJOTOM IITMHBI BEJIOCHUIISIA:
C-C-C-C...;

— «CBeya» — pOBHBIN MEJIEHHBIN BBIJIOX, INTYOOKO BIOXHYTb, OCTAHO-
BUTHCA U MEIUICHHO IyTh Ha BOOOpa)kaeéMoe IUIaMsi CBEYH, MOCTapaThCs
IyTh TaK, YTOOBI IJIaMsI «JIETJIO», U yAEP>KaTh €r0 B TAKOM MOJIOKEHUU JI0
KOHIIA BBIJI0XA;

— «Iloracu cBeuy» — UHTEHCUBHBIN, IPEPHIBUCTHIN BBIIOX;

Pucynok 45 — BeinojiHEHUE ABIXATEIBHO-
ro ynpaxxuenus «lloser camonera» ¢ JeTbMuU
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— Ha OJHOM Bnoxe mpousHecute 5—10 3BykoB «d», Aenas KOpOTKHE
MIPOMEXYTKH Mexay 3Bykamu: ¢! —¢! —d! —d! —d!...;
— MPOU3HECUTE CKOPOTOBOPKY-CUUTAJIKY.

Cnucok ckopoz2080poK 015 ObIXAMEIbHbIX YRPAHCHEH UL

— A MHe He 10 HeJJOMOTaHUSI.

— bput Kium 6pat, oput ['ne6 opar, Opat Urnar 6oponar.

— beima y ®posa, @pony Ha JlaBpa nHaBpana. [lomonmy k Jlaspy,
Ha ®nopa JlaBpy HaBpy.

— B noste moner ®dpocs npoco, COpHIKU BBIHOCUT Dpocs.

— Beser Cenbka Canbky ¢ CoHbkoM Ha caHkax. CaHku cKok, CeHbKYy
c Hor, CaHbKy B 00K, COHBKY B JI00, BCE B CYTpo0.

— Bo mMpake paku mymsT B gpake.

— BoztoBo3 Be3 BoAy HM3-110J BOAOIPOBOJA.

— Bce 600ps1 151 cBoux 000psT 100pkl. boOpsl OepyT miig 6006psaT 60-
ob1. boOpBI, ObIBaeT, Oymopaxar 000psIT, 1aBasi UM OOOHI.

— Bcex CkoporoBopok He MepeCKOPOrOBOPHILIb, HE IEPEBBICKOPOTOBOPHILIB.

— ['oBOpu KOMaHIUp NpPO MOJIKOBHHUKA W MPO MOJKOBHUILY, PO MOA-
MOJIKOBHUKA M PO MOANOJKOBHUILY, PO MOPYyYHMKA U MPO MOPYUHILY,
PO MOANOPYYHKA U MPO MOJANOPYUHUILY, PO MpanopIIruKka U Mpo Mparnop-
HIUILY, IPO MOJNPANopIIrKa, PO MOANPATIOPIIHILY TPOMOTYA.

— JIBa 1ieHKa 1IeKa K IMIEKE MIUIUTIOT MIETKY B YTOJIKE.

— JIpoObro 110 TIepernesaM Jia 1o TeTepeBam.

— KyAOKUT KyKENUA, XKYNOKHUT, 1a HE KPYKUTCH.

— JKyTKO XKyKy )KUTb HA CyKY.

— W3 ky3oBa B Ky30B Iuia meperpy3ka apOy3oB. B rpo3y B rpssu
OT rpy3a apOy30B pa3BaJIMJICA KY30B.

— Kapn xnan nyk Ha naps, Knapa kpaina syk ¢ naps.

— Kapn y Knaps! ykpan kopamisl, a Knapa y Kapna ykpana knapHer.

— Kitapa-kpaia kpanace ¢ kpokoawinom k Jlape.

— Konmak Ha KoJinake, moj KOJImakoM KOJakK.

— Kopounera Knapa crporo kapana Kapia 3a kpaxy kopasia.

— Kpab xpaby caemnan rpadmu.

— Kykymka KyKkylmoHKY Kynwia KamroumoH. Hagen KykylmIOHOK kamro-
moH. Kak B kamonmoHe oH cCMenioH!

— Mastanbs-00JITYHBSI MOJIOKO O0JITajia, BIOAITHIBANIA, /1a HE BRIOOJITANIA.

— Muna Mbi1a He Tro0uiia, M0 Musa ypoHua.

— MBbI ey, eNu eplIel y €1, UX €Je-EJI€ Y €U JTOENH.

— Ha rope Apapar pBana Bapsapa BuHOTpan.

— Ha nBope TpaBa, Ha TpaBe aApoBa. He pyOu ipoBa Ha TpaBe aABopa.
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— Ham Ilonkan u3 baiikana nakain. [lonkan jakai, HO He menen baiikan.

— He xanena mama mbima. Mama Muity MBUUIOM  MbLIIA.

— He xoueTt Kocou KOCUTh KOCOM, TOBOPHUT, KOCa KOCA.

— OK0J10 KOJ1a KOJIOKO0J1a, OKOJIO BOPOT KOJIOBOPOT.

— Open Ha Tope, epo Ha opJie. ['opa moj opaom, open noja NepoM.

— Ocun oxpurl, ApXuIl OCHIL.

— OT TOmOTAa KOIIBIT IbLIb 10 HOJIO JETHUT.

— ITo cemepo B caHu yCeNHCs Camu.

— ITonan rpabau kpaly kpad: ceHo rpadisiMu, Kpad, rpadb.

— Ioanmu mu munmuro? Bunenun nu JInauro? Ilonunu nuinwio, BUIACIU
JInnuro.

— Ilpumen Ilpokon, kumen ykpom, ymen I[Ipokor, kumen ykpor;
kak npu IIpokone kunen ykpor, Tak u 6e3 [Ipokomna kunen ykpor.

— Pacckaxure npo nokynku. [Ipo kakue npo nokynku? IIpo mokynku,
PO MOKYIKH, PO MOKYIOYKH CBOM.

— Ca4ok 3anenuics 3a Cy4dok.

— CBUpUCTEb CBUPUCTUT CBUPEIIBIO.

— Coben MoJioziel] TpUALATh TPU MUPOTa ¢ MMUPOTOM, Ja HE BCE C TBOPO-
TOM.

— TkeT TKa4 TKaHM Ha I1aTKu TaHe.

— Tpunuare Tpu kopabiis JaBUPOBAJIU, JIABUPOBAJIH, J1a HE BBHLIABUPO-
BaJIU.

— TieTHo THIUTCS IIyKa YIIEMUTh JIela.

— VY exa exara , y yXka yxara.

— Y €JIKH UTOJIKH KOJIKH.

— Y Hac rocTh yHEC TPOCTb.

— Y Hac Ha JBOPE-TIOIBOPHE MOTr0a Pa3MOKPOIIOTOINIACH.

— Y OCBI HE YCBI, HE YCUIIU, & YCUKH.

— VY Cenu u CaHu B CETSX COM C yCaMHU.

— XBJIIO XaJIBY.

— Yemys y Uy4KH, MIETUHKA Y YYIIKH.

— IIlakan mraraj, makajia CKakall.

— IlecTHaamaTe UM MBIIIEH W IIECTh HAIUIM TPOIIEH, & MBIIIX, YTO
MOIUIONIE, ITYMJIMBO IIAPAT IPOIIIH.

— [IIna Cama 1o mocce 1 cocaia Cyuky.

— 1 cOpOK MBIIIEH, HAIIUIM COPOK TPOIIEH, JBE MBIIIM MMOIUIOIIE Ha-
[IUTK JBa rpouia.
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IMpunoxenue B
Jbixanue no cucreme «Xarxa—mora» (Ilpanasma)

[IpanasiMma — 4-ast CTyII€Hb CUCTEMBI OTH — UCKYCCTBO YIPABJIATH Mpa-
HOH (yHUBEpCAIbHON XKU3HEHHOW HHEPrUeil) C MOMONIbIO ABbIXaHUs, CIO-
co0 HAKOIUIEHUS IpaHbl — KM3HEHHOU cuiibl. [IpaHasiMa o3Hadaer aeicT-
BHE, HAIIPABJICHHOE, HA MOJAYUHECHUE CO3HAHUIO OPTaHOB, PErYIUPYEMBIX
cyOcTaHIMel — MpaHou, MOCTYTUICHHE KOTOPOU UAET BO Bpems Baoxa (1y-
paka), a BeIJICJICHHE BO BpeMs BbIJj0Xa (peyaka).

IIpana nmeer aBa sneMeHTa: BHEIIHUN, KOTOPBIM IPUBOAUT B IEUCTBUE
JbIXaTEJIbHbIE MBILILBI (BHEIIHEE JIbIXaHUE) U BHYTPEHHUMN, KOTOPBIN CO3-
HATEJIbHO MOYKET KOHTPOJMPOBATH TAK HA3bIBAEMbIM NPAHUYECKUN METa-
00713M (BHYTPEHHEE JbIXaHUE).

[lens apIXaTeNbHBIX yNPa)KHEHUM HOTOB — YBENIUYEHHE OOBEMOB BJIbI-
XaeMoro BO31yXa JUIsl MOBBIIIEHUS OMOAIHEPTreTUYECKUX MPOLECCOB, a TaK-
&Ke 3aMeJUIeHHUE JbIXaHus Juisi 00Jiee SKOHOMHOTO MOTPeOIeHUsT KUCI0pO-
1a.

[lonmHOE MEMJIEHHOE M PENKOE JIBIXaHWE MO3BOJIAET YEIOBEKY MAKCH-
MaJIbHO TOTJIONIATh IpaHy W3 Bo3ayxa U HakammBaTh CO; B KPOBU U B
KJIETKaX BCeX TKaHed opraHm3ma. HyXHO Hay4HMThCS ABIIATH TaK, YTOOBI
YTJIEKUCIIBIM Ta3 MPOyLIUPOBAIICS BHYTPU OpraHru3Ma M COXpaHsJCs Obl B
ONPEIECICHHON KOHLICHTPALMK. 3aHATUS JIbIXaTEIbHBIMH YIPAKHECHUSAMU
JOTOB BEAYT K YMEHBIICHHUIO YacTOTHI AbIXaHus (10 1-3 LMKIOB B MUHY-
Ty) U K yBenudeHuto cozepxkanusi CO, B opraHusme, 4TO CIIOCOOCTBYET
HOPMaJIU3alMy BAXXHEUIINX CUCTEM OPraHU3Ma: CEepACYHO-COCYAUCTON
CUCTEMBbI, CUCTEMbI OpPraHOB JIbIXaHMs, HEPBHON CHUCTEMbI, OOMEHa Be-
IIECTB.

OCHOBOW [JIBIXaTENBHBIX YIPAXXHEHUN HOTOB SBISETCS IMOJHOE BOJIHO-
o0Opa3Hoe JbIXxaHhe, KOTOPOE COCTOUT U3 TPEX BUIOB: HIXKHEro (OpIOLIHO-
ro, AnadparMaibHOT0); CpeaHero (pedepHOro); BEpXHEro (KIFUYUIHOTO).

OddexT npIxaTenbHbIX yHpPaXHEHUI HOTOB: OKa3bIBa€T MOJIOXKUTEIb-
HOE BO3JECHCTBUE HAa BECh OPraHM3M, IIOMOTaeT CHATH YCTaJOCTh, BOCCTa-
HABJIMBAET DHEPIUIO, OUUIIAET KPOBb, MOSBISIETCS 310POBBIM LBET JIMLA U
KOKH, )KUBOCTb U ICHOCTb YMa.

ITocne OCBOEHHUsI «IOJHOTO JIBIXaHUsD» YTPOM PEKOMEHIYETCS BBINOJI-
HATH IBIXATEJIbHOE YIIPAXKHEHHE «AHYJIEMa-BUIIEMAY.

OddekT apIxaTeapbHBIX YINPAXKHEHUN: HOPMAIN3YeT padOTy AbIXaTelb-
HOTO IIEHTPAa, CHUKAET YaCTOTY JIbIXaHHUs, CIOCOOCTBYET aKTUBU3AINH yM-
CTBEHHOM JESITEbHOCTH, CHUMAET yCTAJOCTh, SIBJSETCS XOPOIIUM Ipodhu-
JAKTUYECKUM CPEICTBOM.
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Jlpyroe apixaTeiabHOE YNpaKHEHHE U3 MpaHasiMbl — «PUTMUOTEHAPHIY.
DTOT THUII JABIXaHUS HaydyHO o0ocHOBaI B 1918 roay ocHoBaresb HHCTUTY-
ta Morn Horenpapa.

CymiecTByeT JBa BapuaHTa BBIMOJIHEHHUS 3TOrO JBIXaTEIbLHOTO YIIpaX-
HEHUS: IPOCTOM U YCIIOKHEHHBIN.

OddexT npocToro BapuUaHTA JbIXATEIBHOTO YNPAXKHEHUS: MaCCaXK
BHYTPEHHUX OPraHoOB: CIOCOOCTBYET 3HauuTeIbHOMY yBenuueHuto JKEJL.
D¢ deKT yCa0KHEHHOTO0 BapUaHTA JIbIXaTEIbHOIO YIPAXKHEHUS: TaKOW K€
KaKk ¥ B IPOCTOM BapUaHTE, TAK’K€ CHUMAET YCTalOCTh, MOSBISAETCS OILY-
IIICHUE JIETKOCTU B TOJIOBE, TTOBBIIIAET PAO0OTOCTIOCOOHOCTh U 00IPOCTh.

Lvixamenvnoe ynpasicnenue «XA-AbIXAHUE»
OddekT npIXaTeapbHOr0 YHPAKHEHHS: aKTUBU3UPYET padOTy NEYEHH,
CEJIE3E€HKH, MMOJIKEITYJOUHOM KeJe3bl; YIydlllaeT MUIIEBAPEHUE.

Lvixamenvnoe ynpasicnenue « KAITAJIABXATH »

Oddekt nprxaTeNbHOr0 YNpaKHEHUS: BHIBOJAUT JABYOKHUCH yriepojia U3
KPOBHU; OYHUIIAET U YKPEIUIET HOCOBYIO TMOJIOCTh (CIM3UCTYIO 000JIOUKY),
auadparmy; MOMOTaeT KOHILIEHTPAIlMd CO3HAHUS, SBIISETCS MPEKPACHBIM
YIPaXXHEHUEM JIS JIETKUX.

Lvixamenvnoe ynpascnenue « BXJIACTPUKA» (ky3ueunvie mexa)
Beinonnenue storo /Y TpeOyeT oCTOPOXKHOCTU: MPHU MOSIBICHUU Ma-
JeHIIUX MPU3HAKOB YTOMJICHUS WU TUCKOM(pOpTa clenyeT TyT ke mpe-
KpPaTUTh €T0 BBINOJHEHUE.
O PexT ApIXaTeNbHOTO YHIPAXHEHUS: OUUIIAET HOCOTJIOTKY; OKa3bIBAET
JedyeOHOE JAeMCTBHE MpH MPOCTYyAaX; BO3MOXKHO TNPUMEHEHHE B LENIX
NpOPUIAKTUKH.

Ioixamenvnoe ynpasicuenue «CAXAK IIPAHASAMAY
(obnecuennvlil 6apuanm 1i0206¢K020 ObIXAHUSL).
Oddekt npIxarenbHOro ynpakHEHHS: YKPEIUISET JIETKUE, CepIle; pe-
KOMEHJIyeTCs TIPU PeBMaTHU3ME.

Komnnexc ovixamenvuoix ynpascrhenuit Xamxa-tiocu
1. IMornaaute HOC (OOKOBBIE €r0 YACTH) OT KOHYMKA K MEPEHOCHUIE —
BJI0X. JIpIXaHHE TOJBKO Yepe3 JIEBYIO, a MOTOM TOJILKO Uepe3 MPaBylo HO3-

npto (MpU 3TOM JIJIs1 3aKPBITUS MPABOM HO3JIPH HCIOIB3YIOT OOJBIION Ta-
JIell TPABOU PYKH, OCTaJIbHBIEC MAJIbI[BI CMOTPSAT BBEPX, a JJIS 3aKPBITHUSA JIE-
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BOM HO3JIpU MPUMEHSIOT MU3HMHEI] NpaBoil pyku). JpixaHue MeyieHHOE,
riryookoe. Ha BbIoXxe mocTy4aTs Mo HO3APSM S pas.

JIpIXxaHue TOJIBKO Yepe3 JIEBYIO HO3PI0 aKTUBHU3UPYET padoTy MpPaBoOro
MOJTyIIapusi TOJIOBHOTO MO3Ta, CIIOCOOCTBYET YCIOKOEHHUIO U PEIaKCallUU.
JIpIxaHue TOJIbKO 4Yepe3 MPaByI0 HO3JPI0 aKTUBU3UPYET PabOTy JIEBOTO
MOJYIIapUsi TOJIOBHOTO MO3ra, CIOCOOCTBYET PEIICHUIO pPallMOHAIbHBIX
3a7ad4.

2. Cuenatp 8—10 BIOXOB M BBIIOXOB YEPE3 MPABYIO U JIEBYIO HO3IPH, IO
OouepeId 3aKpbhIBas OTABIXAIONIYIO HO3JIPIO YKA3aTENbHBIM MaJbLIEM.

3. Vcenoxausarowee ovixanue. HopmaabHBIN BIIOX, MPOJOJDKUTEIIHHBIN
BBIJIOX; T1ay3a B JIBa pa3a KOpoye, YEM BJIOX.

4, Mobunuzyrowee ovixaunue. IIpomomKUTENbHBIA BAOX, Iay3a B JIBa
pa3a Kopoue, 4eM BJIOX; BBIAOX HOPMaJbHbBIN, MPOU3BOJILHBINA. Bapuanr:
BJIOX Y€pe3 JIEBYIO HO3JIPIO NP 3aKPBITOM MPABOM, BBIIOX YEPE3 MPABYIO;
BJIOX Y€pe3 IPaBYIO IPU 3aKPBITOM JIEBOU U T.A.

5. Pummuueckoe Ovixanue. BapuaHThl: 1) CIOKOWHBIN, JETKUM BIOX —
nay3a — TaKOM K€ BBIJIOX — I1ay3a — YyTh JIOBBIJIOXHYTh — May3a — [IUKJI [10-
BTOPSIETCA; MPOJOJDKUATEIBHOCTh BJOXAa M BBIIOXa — IO CAMOYYBCTBHIO;
2) BAOX YETHIPbMsI MOPIHUAMHU — May3a — BBIJOX YETHIPHMS MMOPIUSIMU; Ta-
KO€ JbIXaHHE CIIOCOOCTBYET HOpMAJIM3AIMU BO3OYAUTEIBHBIX U TOPMO3-
HBIX MPOLIECCOB NPU PACCTPOMCTBAX HEPBHOM U CEPJICUYHO-COCYIUCTOM CUCTEM.

6. Boemuamckui memoo ovixanus. I'tyOOKuiA BIOX — May3a — aKTUBHBIN
MOJIHBIA BBIIOX — May3a. llpm BIoxe MakCMMalbHO HAAyTh >KUBOT, MPHU
BBIJIOXE MAKCUMAJIbHO BTSIHYTh KUBOT.

7. Ilonnoe Ovixanue tiocos. CTOST WU CUJSA MPSIMO, pa3BEPHYB IJICUH,
C/IeNaTh BBIJIOX /IO KOHIIA, a 3aTeM yCUJINEM auadparmMbl, HallpaBIeHHBIMU
BHU3, BBIIBUHYTH >KUBOT BHEpes (HACKOJIBKO MOJYYHUTCS) U, BAbIXasl BO3-
IyX, Pa3lIBUHYTh CpeaHue pedpa. 3areM paclIMpuTh BepxHUE pedpa
BIUIOTH JI0 KJIFOUMYHBIX (MMOJHUMAs KITFOUHUIIBI KBEpXY). Ternepsp Jierkue Ha-
MOJTHEHBI BO3AyXOM Xopoino. Ho 4ToObl OH moman B OKpauHHBIE YaCTH
NErKuX, HaJo, 3aJiep>kaB (Ha KOHIIE BJIOXA) JbIXaHUE, BTATUBATH >KUBOT
(HACKOJIBKO BO3MOXKHO) HECKOJIBKO CEKYHJ, W, HE OmycKas auadparmsi,
CHENAaTh MEJJICHHBIN BBIJIOX.

Ha navanpHOM 3Tamne pekoMeHayeTcs AbIaTh Tak: BOOX — 8 C, 3a1epK-
Ka abIXxaHus — 4 ¢, BeIAOX — 8 ¢, 3a7epkka — 4 c¢. [o3xke MOKHO corjaco-
BBIBATh JbIXaHUE C IIaraMu UM OMEHUEM ITyJibCa.

st 3mopoBoro uesoBeka A0cTtaToyHo 10—15 MUH MOJIHOTO JbIXaHUs B
neHb. [loHOE nbIxaHue COCOOCTBYET O3/I0POBJICHUIO JBIXATEIBHOM CHC-
TE€MbI, YJIYUIICHUIO JIESITEIbHOCTH CEPACYHO-COCYJIUCTON CHUCTEMBI, HOP-
MaJIM3aLUU KPOBAHOTO JaBieHUs. [10710KUTETBHO BIUAET OHO U HA HEPB-
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HYIO CHCTEMY: yJIyYIIIaeT HACTPOEHUE, CHUMAET YyBCTBO TPEBOTH, MPUIAET
YBEPEHHOCTH B cele.

8. Ouuwarowee ovixanue. CrnenaB MeJIJICHHO TTTyOOKHH BIOX, HEHAIOJI-
ro 3aJepXKaTh BO3AYX U MIOTOM KOPOTKUMHU M CHIIBHBIMU TOJTYKAMU BBIJIbI-
XaTh €ro 4yepe3 CIOXKEHHbIe TPYOOuKoi ryObl, HE HaayBas MmEK. KoHunk
s3bIKA TIPYDKATh K HIDKHUM 3y0aMm, HO He mpsaTaTh ero. Crily TOTYKOB T10-
CTENEHHO yMeHbIaTh. Kakmas mopumsi BBIIBIXaeMOTO BO3AyXa TOJDKHA
OBITH MEHBIIIE TIpeABIIyIIeH. BHauage MOXHO BBITIONHATH HE Oosee TpEX
aKTOB OYMIIAIOIIETO JabIxaHus. [Ipu 3TOM crioco0e MpIXaHus U3 OpraHu3Ma
BBIXOJHUT «OCTATOYHBII YTIECKUCIBIN Ta3, MPOXOIUT YYBCTBO YCTAIOCTH.

9. Cmumynupyrowee wunsauee ovixaunue («uymHoe ovixaruey). I'my0o-
KWW BJIOX, 33ICP)KKA M BBIJIOX Y€pe3 POT KaK MOXKHO MEJICHHEE U TOJTHEe,
W3/1aBasi CBUCTSAIINHN 3BYK, KaK TP MIPOU3HECEHUHN «C-C-C-C» (COMPOTHUBIIE-
HUE BBIXOJIAIIEMY BO3IYXY CO3/IAeT S3BIK).
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Hpunoxenue I

TpeHupoBKa pe3epBOB MOLIHOCTH JbIXaTeJIbHOM CHCTEMBI
(mo Kyukuny C.H., 1991)

CyTh TPEHHUPOBKH DPE3EPBOB MOIIHOCTH IbIXaTEILHONW CHCTEMBI — B
YBEJIMYCHUH JIBIXaTeIIbHBIX 00BEMOB, a TAK)KE CHUJIBI U BEIHOCIIMBOCTH JIbI-
XaTeIbHBIX MBIIIIII.

Cnemyer dYacTo TpOBETpPHUBATh IOMEIIECHUE KIACCHOM KOMHATHI
U BKJTIOUATh B KOMIUIEKCHI (DU3KYJIBTMHHYTOK JbIXaTEIIbHbIC YITPAKHECHUS.

Bce  ympaxHeHuss — ABIXaTENbHOWM  THUMHACTHUKHA  BBITIOJHSIOTCS
C COOJIIOICHUEM TPABUI:

— BJIOX MTPOM3BOIUTCS TOJIBKO Yepe3 HOC;

— JIbIXaTelbHbIE YIPaKHEHUS CIEAyeT BBIMIOJHAT, HE OT Ciydas
K CIy4alo, a peryJispHo;

— YHOPaKHEHUsI MOJHKHBI BBIMOJTHATHCS 0€3 YCHWIMA W H3JIUIIHETO
HaIPSKEHUS;

— HE CIIETyeT AeNaTh IbIXaTelbHbIE YIIPAKHEHUS 10 YTOMJIICHNUS,

— HE JKeJIaTeJILHO BBITIOJHATH YIIPAKHEHUS Ha TIOJTHBIN KETYI0K.

JbIxaTeJbHbIC YIIPaKHEeHUs /14 noBbimenus KEJI
(abIXaTeJbHbIX 00bEMOB)
«Baox TurOC TpW BAOXA: BBIAOX IUIIOC TPU BBIAOXa» (CBEPXIIyOOKHE
BJIOXHU—BBIJOXH).

JIbIXaTeJibHBbIE YIIPAXKHEHUS JJIA YJIYYIIEeHUS] BBIHOCJIMBOCTH
ABIXATeJbLHBIX MBIIII Y MOBLIINIEHUS BeHTUJIAIIHOHHBIX
BO3MOKHOCTEH JIeTKHX

Lvixamenvnoe ynpaosicnenue «MaxkcumanoHaa GEHMUNAYUSL TEKUXN.
[IpucTynarhe K 3TOMY JIBIXaTE€IbHOMY YIIPA)KHEHUIO PEKOMEHIYETCS 4epe3
1-2 Mecsia peryJsapHbIX 3aHATHN AbIXaTebHOW TMMHACTUKOM. Jlydiie ero
BBITIOJIHSTH TIOCJIC (PU3MYECKUX YIPAXKHEHUHU, U1l ObICTpEIelt TUKBHUIA-
WX KUCITOPOJIHOIO JI0JITa.

llle‘ilTe.]IbHOe YHPAKHECHUEC 1JId YBCJIHYCHUHA CUJIbI
AbIXAaTECJbHBIX MBI

Cmamuueckue OvixamenvbHbvle YNPANCHEHUSL!
1. «IlognyBaHue» yke HAOJHEHHOTO BOJICMOOJLHOTO MsA4Ya yepe3 Ka-

MepYy.
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2. Bp11ox ¢ yaep:kaHueM MakCUMyMa Ha THEBMOTOHOMETPE.
3. HanyBanue pe3snHOBOM TpYyIIH U JIPYTOE.

Jlunamuyeckue ovixamenvHble YNPANHCHEHUSL:

1. ®opcupoBaHHbIE BJOXHU U BBIIOXH, MAKCUMAaJbHbIE MO OBICTPOTE —
«CIyTh COUYEYHBIA KOPOOOK.

2. CnenuanbHble JbIXaTelIbHBIC YMNPAXKHEHUS C OTITOLICHUSIMH (UC-
MOJIb30BaHNUE NCKYCCTBEHHO CO3aBa€MbIX COIMPOTUBIICHU).

3. Mouabie ObICTPBIEC BBIIOXH B BONY, TPYAHAS KJIETKA MO BOJIOM.

4, I'myOokue IbIXxaTeabHbIE ABWKCHHUS TPYIHOU KIIETKOW, MEePEeOMHTO-
BaHHOM PE3WHOBBIMU OMHTaMHU.

5. YcuneHnHoe apIXxaHue B HEYJIOOHOM CTaTHUYECKOM 103e.

OddekT TpeHUpPOBKH: MOBBIIAETCA BEJIWYMHA JBIXaTE€IbHOIO 00bEMa;
yIIy4lIaeTcsl BEJIMYMHA JbIXaTEJIbHOT0 O00BbEMa; YIy4IlaeTCsl BEHTUJISLIUS
MaJIOBEHTUJIMPYEMBIX YUaCTKOB JETKUX (pPEe3€pBHBIX 00BEMOB); yIIyUIlIAET-
cs1 KpOBOOOpalIeHUE; MOBBIIIAETCS MOJIBUX)KHOCTD IPYTHOM KIIETKH.

KoMmiekce apIxaTejbHbIX YIPAKHEHU I

1. K. n. — o. c. [lneun pa3BepHyTh, FOJOBY JepxKaTh IpsAMO. [1010KUTH
OJIHY PYKY Ha pebpo, apyryto — Ha auadparmy (11 KoHTposst). Cuenarthb
rIyOOKHI BOX Ha CUET «pas» (Ipo cebdsi), 3ajepkKaTh JbIXaHUE U IIJIABHO
BBIJIOXHYTh CO CUETOM OT OJTHOTO JI0 TSATH (BCIIYX).

2. N. . — o. c. IIneun pa3BepHyTh, OJOBY JAepxKaTh NpAMO. 11010KNTH
JIEBYIO PYKY Ha peOpo, npaByto — Ha Auadparmy. Ha cuér 1-2 (ipo cebst) —
rIIyOOKUW BJOX, 3aJ€p’KKa JIbIXaHWS W Ha BBIIOXE IJIABHO TOCUUTATH
Bciyx ot 1 1o 10. JoOpatk BO3ayx W MPOAOIKUTH cuéT 1o 15, emé mo00-
patb u cuntaTh 10 20 (25-30).

3. 1. 0. — o. c. Il;ieun pa3BepHyTh, TOJOBY AepkKaTh npsimo. Ha cuér
1-3 (npo cebs) — rryOoKuil BIIOX, 3aJiepKKa IbIXaHUsI U HA BBIJIOXE TJIaBHO
MIPOU3HECTH BCIIYX) CHadaja KaXJbli B OTACIBHOCTH, 3aTEM BCE BMECTE)
3Byk [¢], [u], [c].

4. W. . — o. c. I[ToMHOCTBIO BBIJOXHYTH BO3AYX U HE JBIIIATh B TCUCHUE
HECKOJIbKMX CEKYH]I. 3aT€éM HAMOJIHUTh JIETKHE BO3AYyXOM 33 HECKOJIBKO
KopoTkux (3-5 — 10-15) aktuBHBIX BHoxoB. Kornma nérkue OyayT Hamod-
HEHBI, 3a7iepKaTh BO3AYX (CIEIUTh, YTOOBI TPpyaHAS KJIETKA ObLIa MOJTHO-
CTBIO paCIIMpPEHa) U CAeNaTh CIIOKOMHBIN BBIAOX.

5. . n. — o. ¢. Caenarh IIaBHBIN NPOJOHKUTEIBHBIA BJOX U CKBO3b
CKaThIe TYOBI C CUJION BBIITYCTUTh BO3/IyX OTPBIBUCTBIMU BBIJJOXaMHU.

6. W. . — croiika, pyku Ha nosice. HakmoHbl Biepén BHU3, PU KaXKIOM
HAaKJIOHE JIeJIaTh OPBIBUCTHIE BIOXU. M. M. — IJIaBHBIN BBIJOX.
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7. 1. i. — cToMKa, pyku Ha nosice. [lokaunBasi roJloBOM BIIPABO U BIIEBO,
JeNaTh CUJIbHBIE BAOXHU. . . — MJIaBHBIN NPOTSXKHBIN BBIIOX.

8. M. . — crolika, pyku Ha mosice. PacTsaruBasi ryObl B YJIBIOKE, ITPOM3-
HOCHTB 3BYK [C], BbIIbIXasl BO3AYX U BTATUBas B C€0sl )KUBOT.

9. U. 0. — cuas Ha cTyje, HOTH clierka pa3BUHYThl. HakmoHUTH Tyso-
BHUIIIE, KOCHYBIIUCH TPYAbI0 KOJEH, PYKU CBUCAIOT. B1ox, 3anepxaTh Jbl-
xaHue. BoIpsiMUTHCS, MOJHUMAsE PYKU BBEPX, — BBIJJOX CO 3BYKOM «III-III-
.

10. U. . — cTos1, HOTW Ha WHMPHUHE TUIEY, pyKH BHU3. C BBIIOXOM MaK-
CUMAJIbHO BTAHYTh WBOT BHYTPb, IPU BJIOXE BBIABUHYTH )KMBOT MaKCH-
MaJibHO BHEpEn. BHavasle ynpakHEHUE BBINOJHSIETCS MEIJIEHHO, 3aTEM
TEMI OCTENEHHO YBEINYNBAETCA.

11. Xonp0a Ha mecte, cu€T npo ceds. Baox Ha cuér 1-3, BbIJIOX Ha CUET
1-5 co 3BykOoM «(P-bh-».

12. U. . — 0. c. [enars BOOX U OJJHOBPEMEHHO MOJHUMATH TJI€YH, BbI-
JI0X — OMyCKaTh IJICYH.

13. X. n. — o. c. IIpaByto HO3PIO 3aKPBITh YKA3aTEIbHBIM MaJbLEM, Ji€-
BOM HO3APEU N1eyaTh TUXUM, TPOJOJKUTEIBHBIN BIOX-BBIIOX. 10O kK€ mpa-
BOM HO3IPEU.

14. 1. n. — o. c. IIpaByto HO3PIO 3aKPBITh YKA3aTEIbHBIM MaJbLEM, Ji€-
BOM HO3APEN caenaTh MPOAOKUTEIbHBIA BAOX, 3aKPHITh MaJbIIEM JIEBYIO
HO3/PIO U CHIENaTh BBIJIOX Y€pe3 NMpaByro. To ke NMpaBor HO3APEN.

15. 1. n. — cTOs, HOTW HA IIMPHUHE ITUIeY, CJIETKa COTHYTHI; TYJIOBUIIIE
HAKJIOHEHO BHEPENA; PYKH YIIUPAIOTCA B KoJieHU. [Ipu BbIjOXE MakcUMallb-
HO BTSIHYTh KUBOT, C BJOXOM BBIJIBUHYTH KMBOT MAaKCUMaJIbHO BHEPE.
BbINONHATH yIpa)KHEHUE, TOCTENIEHHO YBEJINYHUBAs TEMII.

lepamneﬂne AJIHA OYUCTKH HOCOBLIX IIPOX010B

Cnenath ceputo (6—8 pa3) BIOXOB U BBLIOXOB uU€pe3 HOC: BIOXHYTh
MEJIEHHO, BBIIOXHYTh OBICTpOo. BO BpeMs Baoxa >XUBOT BBIIBUTACTCS
MaKCUMaJIbHO BIIEpPEN, a BO BpEMs BbIIOXa PE3KO BTATMBaeTcs. Brox u
BBIJIOX CIEAYIOT JPYT 3a IPYroM, MKy HUMHU HE JAO0JKHO ObITh Iay3.

«OunnieHune»
[lepen BbIMOTHEHHEM yIIPaXXHEHUSI CJIETYyeT MPOU3HECTH (Ppa3y:
Hyoicno npasunvro oviwams, umob 6Hympu 6c€ ouuyams.

Bapixate neBodt HO3APEHM, BbIbIXas uyepe3 MpaByr. 3aTeM BIbIXaTb
IPaBOM HO3APEM, a BBIIBIXATH JIEBOU. [loemopums 5—7 pas.
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«CeBepHblil BeTep»

Brox uepe3 HOC, BBIIOX Yepe3 POT XOJOIHBIM BO3IyXOM, T'yObl B
TpyoOuKy. Iloemopums 5—7 pas.

«ApoMaT BEeTOB»

BrinonHsieM Tpu KOPOTKUX BJOXA YEPE3 HOC, IUIABHBIA BBIIOX 4YEpE3
pot. [losmopums 7 pas.

«'1y0oKoe IbIXaHue»

[lepen BIMOTHEHNEM YIIPOXKHEHUS CIeayeT Ipou3HecTH dpasy:

I nyboko cetiuac nooviuium, cepoye mvl C80€ YCIbILUUM.

CecTb Ha CTyJI, BBITIHYTh HOTH U CKPECTHTh MX. KHCTH pyK pa3BepHYThH
JaOHSMH B CTOPOHBI, TaNbI[bI PYK B 3aMOK Ha YpOBHE TpYyIu.
Paccnabuthcs, 3aKphITh I71a3a U TIIyOOKO AbIaTh. [losmopums 5—7 pas.

«Mezmeﬂnoe ABIXAHUE»

[lepen BhIMOTHEHUEM YIIPAXKHEHUS CIeAyeT Mpou3HecTu dpasy:

Ecnu mednenno noosiuwium, mo eco mup 60Kpye yCablUuM.

Crosi, ONMyCTUTh PYKH, CHAENaTh OBICTPHIA BIOX, MPUTATHBAS PYKH
K IOAMBIIIKAM JaJOHAMHU BBEpPX. MEMJICHHO BBbIJbIXasi, ONMYCTUTh PYKHU
BJIOJIb T€JIA JIAAOHAMU BHU3. [losmopumsv 5—7 pas.

«ExIK»

H. n.—-o.c.

1 — MOBOPOT roJIOBBI BIPABO — KOPOTKUM IIIYMHBIN BJOX HOCOM.
2 — TIOBOPOT TOJIOBBI BJIEBO — BBIJOX Y€pPe3 MOJTYOTKPHITHIHN POT.
Iloemopumw 3 pasa.

«MasITHHUK»

W. n. — pyku Ha nosice (BAOX)
1 — HaKJIOH BOPaBO (BBIIOX)
2 —UW. 0. (Bnox)

3 — HAKJIOH BJIEBO (BBIIOX)

4 — u. 1. (BBIIOX)
Iloemopumuv 5—7 pas.
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«Bo3aylIHBIH HIAPUKY

YuyeHUKH NPUHUMAIOT YAO0OHYIO 03y, 3aKpbIBAIOT TJla3a, HAYWHAIOT
JBIIIATh TIIYOOKO U POBHO.

«Celiuac Mbl OyJeM YYHUTHCA PaccialbiSIThCAd C MOMOIIBIO JIbIXaHHUS.
[IpencraBpTe cebe, 4TO B )KMBOTE Y BaC BO3YIIHBIN 1apuk. Bl Babixaere
MEJIJIEHHO, TTyO0O0KO-TITyOOKO, U UyBCTBYETE, KaK OH HajayBaeTcs... BoT oH
ctan OonpiiuM U A€rkuM. Korga Bel MOYYBCTBYETE, UTO HE MOXKETE 0O0JIb-
e €ro HajayTh, 3aJCPKHUTE JIbIXaHWE, HE CIIella, COCYUTAWUTE IMpOo cels
IO TISITH, TIOCJIE YEeTO MEJJIEHHO M CIIOKOWHO BbIAbIXanTe. [1lapuk cnyBaet-
Csl... A IOTOM HaAyBaeTcsi BHOBb... ClenaiiTe Tak OsTh—IIECTh pa3, MOTOM
MEIIJICHHO OTKPOWTE TJ1a3a U CIOKOWMHO MOCUIUTE OJHY—IBE MUHYTBD».

«CeMb cBeUeH»

«Canpre ynoOHO, 3akpoWTe TJaza, pacciadbTech. Bam  CIHOKOiTHO,
ya00HO ¥ KOM(pOpTHO... BbI apluTe Ti1y00Ko U poBHO... [IpeacraBere
cebe, 9YTO Ha PACCTOSHUM MPUMEPHO METpa OT BaC CTOST CEMb TOPSIIIHUX
cBeueid... CnemaiTe MeICHHBIN, MAaKCUMAaJIbHBIM TTyOOKUH BIOX. A Te-
nepb BOOOpa3uTe, 4YTO BaM HYXKHO 3aJlyTh OAHY M3 9TUX cBeuel. Kak Mox-
HO CUJIbHEE MOJyHTE B €€ HaMpaBJICHUU, MOJTHOCTHIO BBIJOXHYB BO3YX.
[InaMst HauMHAET JpokaTh, CBeUa racHET... Bl BHOBBb JieflaeTe MeEJICH-
HBIN TIyOOKUN BIIOX, a TOTOM 3ajyBaere cieayronryto cBeuy. M tak Bce
CEMb...». YNPAKHEHNE PEKOMEHAYETCS BBIOIHATH O] CHOKOWHYIO MY-
3BIKY.

«Jlymail 0 JbIXaHUM»

YyacTHUKU yAOOHO caisTCs, UM JaETcsl CIeayIomas WHCTPYKIIUS:
«OOBIYHO MBI HE 3aMedaeM, Kak Mbl JblmuM. Ho ceifuac Mbl IOTpEeHUpY-
€MCsl KOHTPOJIUPOBaTh 3TOT mpoiecc. CHavana MpocTo CKOHIEHTPUPYUTE
CBO¢ BHMMAaHHE Ha TOM, KaK BbI JBIIIUTE — 3aMEThTE, KOTJa MPOUCXOIUT
BJIOX, a KOTJla BBIJOX. A Ternepb HAYMHANTE JbIIIATh MEJJIEHHO M Kak
MOXHO Tiyoke. [IpencraBpre cebe, Kak CBEKHM BO3yX BXOJWUT B BalllH
JETKUE, BCE HIXKE M HWIKE, JI0 CaMOro >KMBOTA. [[pouyBCTBy#TE, KaK 3TO
MPOUCXOJIUT. A TeNeph OH MEIJICHHO U IJIaBHO BHIXOAUT. Clenaite cemMb
TaKUX MEJJICHHBIX U TJTyOOKUX BJIOXOB—BBIJIOXOBY.
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Komiuiekcnbl KOPPUTHUPYIOIIUX NbIXAaTC/IbHbIX ynpamHeHnﬁ
AJIA I[eTeﬁ MJaaI€ero mMKoJAbHOro Bo3pacra

Komnnexc 1 (6e3 npeomemos, na 600e)

1. W. n. — croiika, pyku Ha nosice. | — ObICTpBIN BAOX; 2—4 — TIIyOOKUI
npuces, MPOAOJIKUTEIbHBIN BBIIOX.

2. W. n. — croiika, pyku K miaedyam. | — ObICTpbli BAOX; 2—4 — riyOOKui
puce, MPOAOTHKUTEIbHBINA BHIOX,

3. «Becenple magomkuy». W. m. — 1o xe. 1 — ObICTpBIN BIOX; 2—4 — TIIy-
OOKuM TpuCe, BBIIOX, KPYKEHHUE JIAJIONIKaMHA BBEPXY,

4, «CunpHbie gagomku». M. m. — to xe. 1 — ObICTpBIN BIOX; 2—4 — TTy-
OOKuH mpucen, BbIJIOX, PYKHA BBEPX, CKUMaHHUE-pa3KUMaHUE KylakoB (3—
4 paza).

5. «Beicokue npbikku». M. . — cToiika, pyku Ha mosice. 1 — BBIIPBITHU-
BaHHE BBEPX, OBICTPBINA BAOX; 2—4 — rIIyOOKUI MpUce, NpOAOJIKUTEIbHBIMI
BBIJIOX.

6. «3Be3nma». WM. . — 6e30mopHOE MOIOKEHHE JIekKa Ha TPYIu. 1 — BIIOX,
rojioBa BBEpPXY; 2—4 — MpOJOIKUTENBHBINA BBIJIOX, TOJIOBA OIYCKAETCS B
BOY.

7. «Otnpix Ha Bojie». U. m. — nexa Ha cniuHe («3Be3na»). [IpousBoibHOE
JIbIXaHUE.

8. «Xnomaem B nagowmy. M. n. — cToiika, pyku k mieyam. | — Buox; 2—4
— TIIyOOKUHM TIpUCE, TP XJIOMKA PyKaMH HaJl TOJIOBOM, BBIIOX.

9. «Cumauny». U. n. — cToiika, pyku 3a ciuHOM. 1 — BIoX; 2 — TITyOOKuit
MpUCE]l, PYKH K IUie4aMm, BbII0X; 3—4 — TO *ke.

10. «IIpuBerctBue ramuat». M. m. — cTolka, pyKd K TUIeYaM, KUCTh
npsiMO, OOJIBIIION Tajel K cpeaHel danaHre cpeaHero naibia. 1 — BIOX;
2—4 — ryOOKuUi TIpUCe, PYKU BBEPX, CKUMATh—Pa3KUMaTh KUCTHU, TTOBO-
pavyMBaTh UX B CTOPOHBI, MPOAOJIKUTEIBHBIN BBIIOX.

Komnnexc 2 (¢ maccasrxcnuvim Koivuom, Ha 600e)

1. X. n. — cToiika, KOJbLO B IBYX pyKaxX MPHKATO K rpyau. 1 — BAOX; 2—
4 — riyOoKuUii TIpHUCel, pyKH BIEpe, MPOIOKUTEIbHBIN BbIIOX.

2. . n. — 1o xe. 1 — Boox; 2—4 — riyOoKuil npucen, pyku BBEpX, Ipo-
JOJIKUTEIBHBIN BBIIOX.

3. «Ynepxu, He ypouu!». . n. — croiika, pyku B CTOPOHBI, KOJBILIO Ha
roioBe («uursnka»). 1 — Bnox; 2—4 — rayOOKHi TpUCe, MPOIOJIKUTEIThb-
HBIN BBIIOX.
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4. «lnsnkay. Y. n. — crolika, KOJbI0 B pyKax Ha rojose (musmnka). 1 —
BII0X; 2—4 — riyOOKui TpHcel, pyKH BBEpX, MOKAYaTh «IUISTKOW», MPo-
JOJKUTENBHBIN BBIOX.

5. «Boponaz B macke». M. 1. — cTOMKa, KOJIBIIO B MPSIMBIX pyKax Mepes
coboii («macka»). 1 — Bnox; 2—4 — riryOOKui mpuUcenl, COTHYTh PYKH, TIPO-
JOJKUTEIIBHBIN BBIIOX B «MAacKy».

6. M. n. — cToliKa, KOJIbIO B MpaBOM pyke BHU3Y. 1 — BAOX; 2—4 — riy-
OOKHMI mpHucel, pyKH BBEPX, MEPEIOKUTh KOJbLO U3 IPABOM PyKU B Jie-
BYI0; 5 — BJIOX, PYKH B CTOPOHBI; 6—8 — IIyOOKHil TIpuces, pyKd BHU3, 3a
CIIMHOW MEPEIIOKUTH KOJIBIO U3 JIEBOU PYKH B MIPABYIO, BBIJIOX.

7. N. n. — cTolika, pyKu B CTOPOHBI, KOJIBIIO B IpaBOM pyke, | — BIOX;
2—4 — ry0OKHil MpUCEa, PYKH BHHU3, 32 CIIMHOU IEPEI0XHUTh KOJBIIO U3
IIPaBOW PYKH B JIEBYIO, BBIZIOX; 5 — BJIOX, PYKH B CTOPOHBI; 6—8 — r1yOOoKHit
IpUCE, PyKH BHH3, 3a CIIMHOM MEPEIOKUTh KOJIbIO U3 JIEBOM PYKHU B IIpa-
BYIO, BBIJIOX,

8. W. n. — nexxa Ha rpyau, XBaT pyKaMu 3a MOPYYEHb, KOJIBLIO AEPKATh
cTonaMu. | — COTHYTh pyKH, IOATSAHYTHCS, BAOX; 2—4 — BBIIPSIMUTH PYKH,
OIyCTUTH JIMLIO B BOAY, BBIJOX.

9. I1nbITh HA CHIMHE, KOJIBLIO IPUXATh K TPYAH, IBHXKEHUS HOTaMU KpO-
JEM.

10. IlneITh Ha TpyAH, CTONMAMH, KOJEHSMHU YJEPKUBAaTh MAacCCaX)HOE
KOJIBLIO, IBMDKEHUS pyKamMu OpaccoM, AeIb(PUHOM U KPOJIEM.

Komnnexc 3 (¢ maccaxcnvim mauom, na 6ooe)

1. «Jlenmum k0a000K!». U. M. — cTO¥KA, MAaCCAKHBIA MIYHMK («KOJTOOOK»)
B pyKax mepen rpyapto. 1 — BIoX, Karath KOJOOOK JaJ0UIKaMH; 2 — MPH-
ceJl, BBIJIOX, MTPOJOJIKATh KaTaTh KOJIOOOK Jiagomkamu; 3—4 — To xe.

2. «lTokaxeM koy000k!». M. m. — cToOiKa, MacCaKHBIM MSYUK («KOJIO-
00K») B pyKax mepes rpyabio. 1 — BI0OX, KOJIOOOK mepea Ipyabto; 2 — Ipu-
cell, pyKH BIIepe/l, ToKa3aTh KOJI00OK, BBIXO; 3—4 — TO Ke.

3. «Octynum koo6ok!». U. m. — cToiika, pyKd Ha mosice, MIYUK («KO-
71000K») mepea rpyapio. 1 — MONIHBIN BBIAOX; 2 — HAKJIOH BIEPEI, PYKH Ha
1osice, BBIJIOX, OCTYIUTh KOI000K; 3—4 — TO *Xe.

4., «Bpamaem xoma060k!». . 1. — croiika, MIYuK («KOJ0OOK») B OJTHOM
pyKe Tepes Tpyabto, Apyras — Ha nosice. 1 — BJIOX, 3aKpYTUTh MSYUK; 2 —
Npuce/l, PyKH Ha Mosice, BbIA0X; 3—4 — TO *xe.

5. «Cnopsiuemcst oT kosioOkal!». M. m. — crolika, pyKd Ha mosce, Msd
(«xomo00K») mepen rpyapio. 1 — BIoX; 2 — riyOoKuid mpucen, BbiAoX; 3—4
— TO XKe.
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6. «Konobok Beicoko». WM. m. — cToiika, pykH K Ijiedam, Msid («KoJio-
00Kk») B IpaBoil pyke. 1 — BAOX; 2 — pHUCE, pyKHU BBEPX, MIEPEATh MY U3
MPaBOil PyKH B JIEBYIO HaJ T'OJIOBOM, BBIOX; 3 — CTOMKA, PYKH K II€4aM,
MY B JIEBOU PYKE, BIOX; 4 — MPHUCEN, PYKH BBEPX, IEPENATh MY U3 JIEBOU
PYKHU B IIPaBYIO HaJ rOJI0BOM, BBIJOX.

7. «CrnpsiueM K0000k!». W. 1. — cTOlKa, pyKH B CTOPOHBI, M4 («KOJIO-
00K») B IIpaBOM pyKe, CMOTPETh HA MA4. | — BIOX; 2 — MpHUCE]l, pyKH BHU3
3a CIIMHY, Mepe/laTh M4 U3 MPABOU PYKHU B JIEBYIO, BBIIOX; 3 — CTOMKa, py-
KH B CTOPOHBI, M4 (KOJIOOOK) B JICBOM pPYyKe, CMOTPETh Ha MY, BIOX; 4 —
IpUCE], PYKH BHU3 3a CIIMHY, [IEPEIaTh MA4 U3 JIEBOU PYKHU B IIPaBYIO, BbI-
T0X.

8. «llepenaem koJ1000K B rpynmupoBke». M. m. — cToiika, pykKu B CTOPO-
HbI, M4 («KOJI000K») B OJIHOM pyke. 1 — BIOX; 2 — IpynmnupoBKa B 0€3-
OTIOPHOM TOJIOKEHUU, MSTY U3 OJTHOM PYKHU B APYTYIO Yepe3 HU3, BBIJIOX; 3—
4 — 10 XKe.

9. «KT0 nyume cnpsiueT k01000k?». M. 1. — cTolika, M4 («K0JI000K») B
pykax mepep rpyabto. 1 — BAOX; 2—4 — IpyNnmnupoBKa, MA4 «CHPSATATh» K
HUBOTY, IPOJIOJIKUTEIbHBIN BbIJIOX.

10. Ckonp3uTh Ha TPYIU, MAY B MPSMBIX pyKax BIIEPEIH.

11. Cxonb3UTh Ha CIIUHE, MY IPUXKAT K TPYIH.

12. TIneiTh HaA TPYIU, JBUKEHUS HOTraMH KposieM (aenbhuHoMm, Opac-
COM), MSIY B MIPSMBIX PyKax BIEPEIH.

13. InbITh HA CIMHE, IBUKEHUS HOTAMHU KPOJIEM, MSIY B TIPSIMBIX pyKax
3a FOJI0BOM.

14. I1nbITh HA CHIMHE, IBUKEHUSI HOTAMH KPOJIEM, MSIY TIPUKAT K TPYIH.

15. «Beprymka». [InbITh HOraMu KpoJjieM, pyKH BIIEpell, MSiY B pyKax,
MEHSITh MOJI0KEHUE: HA TPY/IU, HA CIIMHE, HA TPY/IU.

16. «Tonkaem Ms4». [1IbITh Ha TPyAM MPOW3BOILHBIM WM 3aJaHHBIM
CocoOoM, JIUIIO B BOJIE, TOJIKATh TOJIOBOM Ms4 BIEPE/I.

17. «JloBkO HbIpsiem». bpocuth Ms4 BHepes, IOIUIbITh, MOJHBIPHYTH
TOYHO IO HETO, TOTPOHYTHCS TOJIOBOM J0 MsUa.
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Mpunoxenue /1

JAuHamMuka nmokasaresieil Gu3M4eCcKOro cocrosuus aereu 8-9 jer

B X0/1¢ (pOpMHPYIOIIEro NMeJaroru4eckoro IKCnepuMeHTa

Tabnuma 24 — JluHamuika mokaszaresiei (pU3MUecKoro pa3BUTHS MaTbUMKOB 8 jer DI
(n=19) u KI' (n=25) rpynm 3a nepuoa (GOPMHUPYIOIIETO MEAaroru4eckoro 3KCIepu-

MEHTa
[Toxkazarenu I'pyn | o skcne- [Tocne Hocto- | OtH.,
mna pUMEHTa DKCIIEpU- | BEPHOCTH %
(Yi o) MEHTA pasIHYHii
(X £0) (t, p)
Pocrt, cm or 130,25 + 131,32+ | t=0,58; 0,8
5,94 5,36 p > 0,05
KI' 128,81 + 130,70+ | t=1,14; 15
5,79 5,97 p > 0,05
Macca, kr or 29,22 + 29,75 + t=0,23; 1,8
7,17 7,31 p>0,05
KI' 28,11 + 29,96 + t=1,11; 6,6
5,38 6,40 p>0,05
npaBasi or 9,45 + 9,94 + t=0,58; 5,2
Jluaamo- 2,64 2,54 p>0,05
METpHS, KT KI 9,10 + 9,42 + t=0,43; 3,5
2,77 2,44 p > 0,05
JieBas or 8,58 + 8,25 + t=0,36; | —3,8
2,78 2,80 p>0,05
KI' 8,52 + 8,75 + t=0,32; 2,7
2,61 2,46 p>0,05
B rokoe | OI 57,79 + 59,61 + t=1,21; 3,1
4,32 4,95 p>0,05
OTI'K, cm KI' 56,54 + 56,94 + t =0,36; 0,7
3,28 4,39 p > 0,05
Ha BJIO- or 61,74 + 65,67 + t=2,68; 6,4
Xe 4,01 4,97 p <0,05
KI' 60,62 + 62,00 + t=1,18; | — 2,3
2,92 5,04 p > 0,05
Ha BbI- or 56,74 + 58,17 + t=0,96; 2,5
0X€ 4,25 4,94 p>0,05
KI' 55,42 + 55,47 + t =0,05; 0,1
3,27 4,40 p>0,05
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Tabmuua 25 — Jlunamuka mokaszareneil (pu3ndecKoro pa3ButTusi AeBoyek § ser DI
(n=12) u KI' (n=20) rpynmn 3a nepuoa HOPMHUPYIOLIETO MeAarorn4eckoro 3KCIepH-
MEHTa

[Toxa3zarenu I'pyn | Mo skcme- ITocine Hocto- | OTtH.,
ma pUMEHTa JKCIEPU- | BEPHOCTH %
(Yi o) MEHTA pasIymii
(X + (t, p)
o)
PocTt, cm or 130,82 + 131,54 + t=0,29; 0,6
6,27 5,74 p > 0,05
KI' 126,75 + 129,09 + t=1,45; 1,8
5,56 4,64 p>0,05
Macca, kr or 30,85 + 30,01 + t=0,28; | =27
6,87 1,77 p>0,05
KI' 26,44 + 28,75 + t =1,46; 8,7
4,65 5,32 p > 0,05
Jlunamo- | mpaBast | OI 6,67 + 8,04 + t=1,37; 20,5
METpHS, KT 3,09 1,59 p>0,05
KI' 7,13 + 7,78 + t=0,91; 9,1
2,42 2,11 p>0,05
JIeBast or 6,08 + 7,46 + t=1,29; 22,7
3,15 1,97 p>0,05
KI' 6,60 + 6,94 + t =0,60; 5,2
2,01 1,53 p > 0,05
B nokoe | OI 57,00 £ 57,33 £ t=0,12; 0,6
5,29 8,05 p > 0,05
OT'K, cm KI' 56,15 + 58,6 7 t=1,91; 4,5
3,50 +4.75 p > 0,05
Ha Bo- | OI 61,00 + 61,96 + t =0,36; 1,6
Xe 4,81 7,90 p>0,05
KI' 59,88 + 64,40 £ t=3,42; 7,6
3,46 4,79 p<0,01
Ha BBI- or 55,83 + 55,63 + t=0,08; | —04
oxe 4,99 7,75 p>0,05
KI' 55,08 + 57,40 + t=1,85; 4,2
3,44 4,42 p > 0,05
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Tabnuma 26 — Jlunamuka mokaszareneil pU3NIeCKOTo pa3BUTHA MajlbuuKoB 9 jet DI
(n=13) u KI" (n=11) 3a neproa GopMHUPYIOLIETO IMeIArOrHYECKOr0 IKCIIEPHUMEHTA

[Toxazarenu I'pyn- | o akcme- | Ilocne akc- Hocto- | OTtH.,
na pUMEHTa MEpUMEHTa | BEPHOCTH %
(X £0) (X +0) | pasnuumii
(t, p)
Poct, cMm or 137,45 + 138,04 + t=041;, | 043
3,70 3,60 p>0,05
KT 132,81 + 133,58 + t=0,54; 0,6
3,64 3,06 p>0,05
Macca, kr or 31,90 + 33,75+5,39 | t=0,99; 5,8
4,08 p>0,05
KT’ 30,89 + 34,86+6,63 t=143; | 12,9
6,37 p>0,05
Jluaamo- npaBas or 11,81 + 11,27+252 | t=050; | —4,6
METpHS, KT 2,96 p>0,05
KT’ 10,45 + 1164+2,14 | t=086; | 114
4,07 p>0,05
jIeBast aor 10,19 + 10,32+3,00 | t=0,12; 1,3
2,41 p>0,05
KI' | 991+3,92 | 10,57 +£2,11 | t=0,49, 6,7
p > 0,05
B IIokoe | OI 58,08+ 2 62,27 +2,20 | t=4,71; 7,2
,33 p <0,001
OI'K, cm KT’ 59,27 + 62,57 £591 | t=1,54, 5,6
3,98 p>0,05
Ha BHo- | OI 62,31 + 69,23+3,05 | t=6,56; | 11,1
Xe 2,27 p<0,001
KT’ 63,73 + 68,36 6,51 | t=2,00; 7,3
4,06 p>0,05
Ha BBI- or 56,88 + 60,68 £2,29 | t=4,49; 6,7
JI0XE 2,02 p <0,001
KT’ 57,91+ 61,14£5,79 | t=1,53; 5,6
3,91 p>0,05
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Tabmuua 27 — /lunamuka mokaszateneil ¢pu3ndeckoro pa3Butus aeBoudek 9 ger OI
(n=16) u KT" (n=11) 3a neproa GOopMHPYIOIIETO eIarOrHueCKOro 3KCIepUMeHTa

[Toxka3zarenu I'pyn- | Mo skcne- | Ilocne skcne- | [Jocro- | OtH.,
na pUMeHTa pUMEHTa BEPHOCTD %
(X + o) (X + 0) paznuunii
(t, p)
Pocrt, cm or 136,68 + | 137,32+555 | t=0,33; 0,5
5,54 p > 0,05
KT’ 130,81+ | 133,50+8,63 | t=0,93; 2,1
411 p>0,05
Macca, Kr or 32,27 + 33,63 +5,17 t=0,84; 4,2
3,84 p>0,05
KT’ 28,23 + 29,69+6,81 | t=0,51, 5,2
6,58 p > 0,05
Jlunamo- | mpaBas or 9,13 + 10,10 £ 1,96 t=1,37; 10,6
METpPHS, KT 2,05 p>0,05
KT’ 8,82 + 8,73+1,69 t=0,13; | —-1,0
1,60 p>0,05
JIeBast or 8,41 + 9,67+ 1,86 t=1,65; 15,0
2,32 p>0,05
KT’ 8,55 + 8,73+2,81 t=0,16; 2,1
2,52 p > 0,05
B okoe | OI 58,06 + 61,67 +4,70 | t=2,70; 6,2
2,57 p <0,05
OI'K, cm KI' 56,00 £ 58,00+6,09 | t=0,92; 3,6
3,92 p>0,05
Ha Bo- | OI 62,41 + 67,83+5,25 | t=3,85; 8,7
Xe 2,02 p <0,001
KT’ 60,18 + 64,00 +£6,34 | t=1,78; 6,3
3,24 p>0,05
Ha BBI- or 57,00 + 59,80 + 4,64 t=2,13; 49
oxe 2,48 p <0,05
KT’ 54,86 + 56,85+5,42 | t=0,99; 3,6
3,86 p > 0,05
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Tabnuma 28 — Jlunamuka QyHkuuoHambHoro cocrostaus D7 (n=19) u KI' (n=25)

MaJbUYMKOB & JIET 3a epruona (bOpMI/Ipy}OI_HCFO NNeAaroru4eCKoro SKCICpuMcecHTa

[Tokazareqm | ['pymma | Mo skcmiepu- | IMocne akcne- | (t,p) | OtH,,
MEHTa pUMEHTa %
(X+0) (X*0)
Cucromnyueckoe or 102,00 + 94,07 + t=1,61; | —7,8
apTepuaIbHOE 20,21 9,50 p>0,05
JIaBJICHHUE, MM. KT 101,09 + 94,72 + t=1,98; | —6,3
pT. CT. 10,64 12,11 p > 0,05
JlnacTomaeckoe or 65,63 + 60,20 + t=1,30; | — 8,3
apTepuaIbHOe 15,40 9,82 p>0,05
JTaBJICHHUE, MM. KI' 64,73 + 63,50 + t=0,37; | — 1,9
pT. CT. 11,44 12,19 p > 0,05
UCC n, yn/mun aor 85,26 + 77,40 + t=2,15; | —9,2
12,81 9,49 p <0,05
KI' 81,77 + 86,17 + t=1,30; | 54
13,09 10,80 p > 0,05
[Ipo0a IllTanre, or 30,42 + 30,35 + t=0,02; | —0,2
c 7,77 9,68 p>0,05
KI' 28,93 + 30,40 + t=055; | 51
10,19 8,82 p>0,05
ITpo6a I'enun, ¢ aor 13,63 + 16,33 + t=1,78; | 19,8
3,25 5,76 p > 0,05
KI' 12,96 + 17,31 + t=3,19; | 33,6
3,68 5,73 p<0,01
XKEJI, Mt or 1492,63 + 1611,18 + t=200;| 7,9
188,56 176,70 p>0,05
KI' 1546,80 + 1556,04 + t=0,19; | 0,6
156,04 187,68 p>0,05
domnarus, ¢ or 13,94 + 17,87 £ t=2,43; | 28,2
4,24 5,64 p <0,05
KI' 14,84 + 16,85 + t=1,41; | 135
5,35 4,69 p > 0,05
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Tabmuna 29 — Jlunamuka yskmuonansHoro cocrosHus DI (n=12) u K" (n=20) ne-
BOYEK 8 JIeT 3a meproa GOpMHUPYIOMIETO MeAarornyeckoro SKCIepuMeHTa

[Tokazaremn | ['pymma | Mo skcriepu- | ITocre akcne- (t, p) OrTH.,
MEHTa pUMEHTa %
(X*o0) (X*0)
Cucrommnueckoe or 98,25 + 88,70 £+ t=241; | —9,7
apTepHaIbHOE 9,84 9,59 p <0,05
JIaBJICHUE, MM. KT 92,58 + 90,72 + t=0,48; | —2,0
pT. CT. 15,43 7,67 p > 0,05
JlnacTolmaeckoe or 65,67 + 57,80 + t=2,01; -
apTepuaIbHOe 12,63 4,96 p>0,05 | 120
JIaBJICHHUE, MM. KI 60,00 + 56,56 + t=1,30; | =57
pT. CT. 10,08 6,20 p>0,05
YCC m, yn/mun or 91,92 + 80,20 + t=2,18; —
16,54 8,54 p<0,05 | 12,8
KI' 86,56 + 86,89 + t=0,08; 0,4
13,07 11,43 p>0,05
[Ipo6a IllTanre, or 28,17 + 37,00 £ t=2,89; | 31,3
c 6,13 8,61 p<0,01
KI' 28,62 + 31,39 + t=1,01; 9,7
7,58 9,68 p > 0,05
ITpo6a I'enun, ¢ or 13,33 + 19,65 + t=3,81; | 47,41
2,39 5,23 p <0,001
KI' 13,40 + 16,36 + t=194; | 22,1
3,69 5,75 p>0,05
XKEJI, mn or 1456,67 + 1496,67 + t =0,45; 2,7
212,45 223,21 p > 0,05
KI' 1382,11 + 1457,86 + t=1,19; 55
200,52 203,28 p > 0,05
domnarus, ¢ or 14,00 + 18,86 + t=254; | 34,7
4,63 4,73 p <0,05
KI' 12,58 + 14,25 + t=1,20; | 13,3
3,58 5,07 p>0,05
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Tabauma 30 — JluHamuika yHKIIMOHATIBLHOTO COCTOSIHUS MabuukoB 9 jet D' (n=13)
u KI' (n=11) rpymnm 3a neproa GopMUPYIOIIETO MEAArornieckoro SKCIepuMeHTa

[Tokazaremm | ['pymma | Jlo skcnepu- | Tlocie akcre- (t, p) OrtH.,
MEHTa pUMEHTa %
(X£0) (X*0)
Cucroiamnueckoe or 97,31 + 98,31 + t=0,30; 1,0
apTepHaIbHOE 8,15 8,68 p>0,05
JIaBJIEHHUE, MM. KT 100,11 + 111,63 + t =4,06; 11,5
pT. CT. 4,49 8,26 p <0,001
JlnacTonmmaeckoe or 61,46 + 60,23 + t=0,34; | —2,0
apTepuaIbHOe 7,62 10,70 p>0,05
ABIIEHHUE, MM. KI 65,33 + 67,62 + t=0,40; 3,5
pT. CT. 13,07 13,74 p > 0,05
YUCC m, yn/mun aor 89,31 + 77,00 + t=2,40; | —13.,8
16,03 9,23 p <0,05
KI' 80,88 + 78,62 + t=051; | —2,8
8,94 11,51 p > 0,05
[Ipo6a IllTanre, or 35,08 + 38,75 + t=1,02; 10,5
c 8,75 9,58 p >0,05
KI' 31,29 + 35,43 + t=098; | 13,2
6,21 12,63 p>0,05
[Ipo6a I'enuwn, ¢ aor 14,54 + 20,27 + t=3,01; 39,4
4,12 5,48 p<0,01
KI' 13,29 + 16,86 + t=1,32; | 26,9
3,45 8,28 p > 0,05
JKEJI, M or 1733,08 + 1776,50 + t=0,69; 2,5
164,24 158,64 p>0,05
KI' 1758,00 + 1730,00 + t=032; | — 1,6
191,07 222,56 p>0,05
domnarus, ¢ or 15,15 + 19,94 + t=257; 31,6
3,29 5,85 p <0,05
KI' 14,75 + 16,36 + t=0,78; | 10,9
4,62 5,04 p > 0,05
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Tabmuna 31 — Jlunamuka QyHKIIMOHATBLHOTO cOCTOsSHUS AeBouek 9 ner DI (N=16) u

KT (n=11) rpynn 3a nepuoj; GpopMUPYIOIIETO NMeJaroruueckoro SKCepuMenTa

[Tokazaremm | ['pymma | o skcriepu- | ITocne skcne- (t, p) OrTH.,
MEHTa pUMEHTa %
(X*o0) (X£0)
Cucroamnueckoe or 97,00 + 94,13 + t=0,74; | —3,0
apTepHaIbHOE 11,24 10,84 p>0,05
JIaBJICHHUE, MM. KT 100,09 + 99,50 + t=0,15; | —0,6
pT. CT. 10,93 9,64 p > 0,05
JlnacTonmaeckoe or 62,27 + 59,67 + t=0,79; | —4,2
apTepuaIbHOe 9,70 8,89 p>0,05
JABJICHUE, MM. KT 68,75 + 64,27 + t=111; | -6,
pT. CT. 8,12 10,57 p > 0,05
YCC m, yn/mun or 89,21 + 76,90 + t=2,23; —
8,29 20,47 p<0,05 | 138
KI' 95,75 + 88,18 + t=133; | —79
11,90 14,61 p>0,05
[Ipo6a ITanre, or 30,25 + 35,42 + t=1,76; 171
c 6,29 9,92 p > 0,05
KI' 36,00 + 34,60 + t=0,37; | —3,9
9,85 7,99 p > 0,05
[Ipo6a I'enuwn, ¢ or 13,25 + 21,20 + t=4,10; 60
3,73 6,80 p <0,001
KI' 17,09 + 17,88 + t=047; 4,6
4,35 3,44 p>0,05
JKEJI, M or 1582,50 + 1655,83 + t=1,00; 4,6
205,51 207,65 p > 0,05
KI' 1470,91 + 1526,25 + t=0,73; 3,8
151,23 202,62 p > 0,05
donamus, ¢ or 14,27 + 16,44 + t=1,23; 15,2
2,37 6,67 p>0,05
KI' 15,89 + 18,86 + t=1,32; | 18,7
3,02 6,82 p>0,05
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Tabmuna 32 — Jlunamuka nokasareneit pusuueckoir pabortocrmocoOHocTH Aeteit 8—9
aet OI' u KT 3a nmepruox GopMHUPYIOIIETO SKCTIEPUMEHTA

Bo3- | Kontpons- | Ilon or KT
pacTt, | HOE ympax- Ho ITocne t,p o ske- | Ilocne t,p
JeT HEHHE DKCHEP. | IKCIIEP. nep. JKCIED.
(X+ | (X+ (X+m) | (X=+
m) m) m)
8 UrcT M | 379+ | 46,1+ | t=31, 38,9 + 421+ | t=1,33;
(ycn. en.) 0,8 1,4 p<0,01 1,0 1,1 p > 0,05
H | 376+ | 455+ | t=23; 41,1 + 43,0+ | t=0,71;
1,1 1,6 p <0,05 1,1 1,3 p>0,05
9 UrcrT M | 398+ | 492+ | t=28; 40,4 + 446+ | t=1,17;
(ycn. en.) 1,2 0,9 p <0,05 1,4 1,8 p>0,05
JI | 388+ | 46,6+ | t=2,6; 39,3+ 432+ | t=1,08;
0,9 1,6 p <0,05 1,0 1,2 p>0,05
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