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BBEJAEHHUE

Cucrema gpixaHus oOeclieyuBaeT MOCTYIUICHUE B OpraHU3M KHCIIOpOJa, HeoO-
XOJUMOTO ISl OKHCIUTENBHBIX MPOILIECCOB M BBIICICHUE W3 OpPraHu3Ma JBYOKHCH
yriaepojaa, o0pa3yrolerocs B pe3ysibTaTe 0OMeHa BEIleCTB.

OTOT BaKHEHIIMA pazzien B Kypce (U3MOJIOrMH HEOOXOAUM JIJisi TOHUMAaHUS
YCIIOBUH KU3HEEATEIILHOCTH I[EJIOCTHOTO OPraHMU3Ma U OTACIBHBIX €r0 CUCTEM, TaK
KaK HapylIeHus B OOMEHE KUCJIOPOJa M YIJIEKUCIIOTo ra3a MPUBOIAT K U3MEHEHHIO
KHU3HECITSIbHOCTA OpraHu3Ma.

BospactHast ¢(usmonorusi u3ydaeT OCOOECHHOCTH >KHU3HEIEATEIHHOCTH Opra-
HU3Ma B pa3IMYHbIC IEPUOIbI OHTOTE€HE3a, (PYHKIIMK OpPTraHOB, CUCTEM OPTaHOB U Op-
raHu3Ma B LIEJIOM 10 MEPE €ro pocTa U pa3BUTHs. UTOOBI MOHATH U3MEHEHUS, IPOUC-
XOJSIIME B OpraHu3Me peOeHKa Mpu pa3iInyuHbIX 3a00JIeBaHUSIX, HEOOXOUMO 3HAHUE
0COOCHHOCTEN (YHKIIMOHUPOBAHMSI OpraHu3Ma peOeHKa B YCIOBHSX (PU3MOJIOTHYE-
CKOU HOPMBI.

N3ydenue naHHOro y4yeOHOro mocoousi «Ou3Honaorus CUCTEMbI JAbIXaHUSD) I10
CIELUAIBHOCTU «TeAUaTpUs» HaImpaBiieHO Ha GopMUpOBaHUE y 00yuaromierocst 00-
el npodeccuonanbHor komnereHuu OIIK-9: cnocoOHOCTE K oueHke Mopdo-
(GYHKIIMOHATBHBIX, (U3UOJIOTUYECKUX COCTOSHUM M MATOJOTHYECKHX IMPOIIECCOB B
OpraHu3Me YeloBeKa ISl pelieHus: mpodeccHoHANbHBIX 3a7ad. B mporecce nzyde-
HUSl JAaHHOTO pasnena GU3MOJIOrHH O0YYaroUINiics JODKEH OBJIANETh CIEAYIOUUMHU
MPAKTHYECKUMH HaBBIKAMU:

1) ymeTs aHanu3upoBaTh OMOMEXaHUKY BJI0Xa U BblI0Xa Ha Mojenu JloHaepca;

2) olleHMBAaTh OCHOBHBIC TOKa3aTeNu (YHKIIMM BHEUTHETO JBIXaHUS: OMpese-
JSITh KU3HEHHYIO €MKOCTh JIETKHX M €€ COCTaBISIONIME METOJaMU CIIMPOMETPUH U
cnuporpaduu, 3HaTh UX BO3PACTHBIE OCOOEHHOCTH Y HOBOPOKJICHHBIX U JETEH;

3) yMeTh aHaIU3UPOBATH COUPOTPAMMY U THEBMOTPAMMY.

3HaHWEe BO3PACTHBIX OCOOCHHOCTEH (PYHKIMI opraHu3Ma, (U3HOJOTHUYECKUX
KOHCTAHT CHUCTEMbI JbIXaHUs, €€ JNEATEIbHOCTH, PETYJSIUH, OBJIAJICHUE METOdaMH
UCCJIEIOBaHMSI HEOOXOAUMBI Bpauy - MeAUaTpy JUIs OLEHKH (PYHKIMN JhIXaTeTbHOM

CUCTCMbI HOBOPOKIACHHBIX 1 z[eTeﬁ.



OU3NOJ0I'UA CUCTEMbBI IBIXAHUA

®u3nonorus AbIXaHusl U3ydaeT Mpolecchl, 0OecneurBarolue cHabKeHne TKa-
HEl opraHu3Ma KHCIOPOJOM M BbIBEJECHHUE YIIEKUCIOro rasa. [loHarue «IpixaHuey
BKJIIOUYAET B ce0sl HECKOJILKO 3TarnoB (puc. 1):

® BCHTWJIAIUSA JETKUX (0OMEH ra30B MEXTy aTMOC(EPHBIM BO3TyXOM U aJlb-
BEOJIAMU JIETKUX),

o uddy3us ra3oB B JErKUX (OOMEH T'a30B B JICTKUX MEKIY aJbBEOJISPHBIM
BO3/IyXOM U KPOBBIO),

® TPAHCIOPT ra3oB KPOBbIO (MPOLECC IEPEHOCA KUCIOPOA OT JErKUX K TKa-
HSIM U YTJIEKHUCIIOTO Ta3a OT TKaHeH K JIETKUM),

o uddy3us ra3oB B TKaHAX (0OMEH T'a30B MEX1y KPOBBIO KaMJUISIPOB
OOJBIIIOr0 Kpyra KpOBOOOpAIIEHUS U KIIETKAaMU TKaHEeH),

® TKaHEBOE JbpIXaHue (MOTpeOIeHHE KUCIOPO/Ia U BbIICIIEHUE YTIEKHUCIIOTO
rasa KJeTKamMu OopraHu3Ma) — OMOJIOTHYECKOE OKUCICHUE B MUTOXOHIPUSAX KIETKH.

Kpowme nerounoit, CymecTByOT U WHBIE ()OPMBI BHEIITHETO JBIXaHU.

Koxnoe abixanme. O0mias NOBEpXHOCTh KOXHU 4YeJlOBeKa cocraBisieT 1,5-
2,0 M° M 3aBHCHT OT POCTA, MACChI TeJNa, MOJA M BO3PACTA — B CyTKH 4epe3 KOXKy B
opranusm nonajaet ot 4 r O, u BeiaensieTcs okono 8 r CO,,

JIbIxaHue Yepe3 CIAU3UCTHIE KeJdydKa U KUIIeYyHuKka. B xemyake B 0ObIu-
HBIX YCJIOBHSIX MOKET BcachlBaThes 10 5% Kucaopoaa, HEOOXOIUMOTO ISl )KU3HEIe-
STELHOCTH OPraHW3Ma, B TOHKOM KuuredHnke — 0, 15 M1 kucmopoaa Ha 1 cM” 3a |
yac, B ToJcToM KumedHuke — 0,11 M. BausiHue KullleyHMKa Ha JbIXaHUE MOXKET CO-
CTOSITh M B TOM, YTO HAIIOJIHEHHE TOJICTOTO KUIIEYHUKA ra3aMU MPUBOJUT K MOIHEMY
nuadparmMbl U 3aTPyTHEHUIO IbIXATCIIbHBIX JIBHYKCHHM.

Jlerkme — mMmapHbIC JbIXaTEIbHBIC OpPTaHBI, PACIIOIOKEHHBIC B TUICBPATbHBIX
noyiocTsiX. OHU COCTOSAT U3 Pa3BETBICHUI OPOHXOB, 00pa3yIOIIUX OpPOHXHABHOE JIe-
peBO (BO3AYXOHOCHBIE MYTU JIETKOTO), U CUCTEMBI aJIbBEOJI, COCTABJISIONIUX JIbIXa-
TEJIHLHYIO MAPEHXUMY JEeTKOT0. CTPYKTYPHO-(PYHKITMOHAIBHON €IMHUIICH JIETKUX SIB-
JISIETCS allMHYC, BKITIOYAIONINN IBIXaTeIbHYI0 OPOHXHOY, aJIbBEOJIIPHBIC XOIbI, aJlb-

BEOJISIPHBIE MEUIOYKH U aJIbBEOJbl. AIIMHYCOB B 000X Jerkux 0okojo 300 Teic.



CtpykTypHO-(YHKIMOHAIBHO JIETKUE JIETSAT Ha BO3AYXONPOBOMASIILYIO (JAbIXa-
TEJbHBIE IMYTH) W PECIUPATOPHYIO 30HBI (ayibBeoJibl). Bo3gyxompoBoasiiue myTu
MOJIPa3/IeTsAIOT Ha BEPXHUE U HIKHUE. BepxHue: HOCOBbIE XO/Ibl, IPUIATOUYHbIC Ta-

3yXH HOCA, MOJIOCTh PTa, HOCOTJIOTKA; HUKHUE: TOPTaHb, Tpaxesi, Bce OPOHXHU.

BererarmBHbie 8
USHTPbI B NPOAONIro- \kt
- Barom mozare \

BrewwHee ixanue

TpaHenopT ra3os KPOBbIO
A

A

Aucpcyans ra3os B TKaH

Puc. 1. DTtansl npouiecca npIxanus

BozayxonpoBoasimue myTy, HAaYWHASE OT TPaXeu /10 aJIbBEOJI, BETBATCS Kak Je-
peBo, o0pa3ysi kak Obl HOBOE TOKOJeHHE (TeHEpaIuio) AJIEMEHTOB JbIXaTeIbHOTO

TpakTa. meercs 23 Takux renepanuii (puc. 2).
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Puc. 2. Pa3zBeTBiIeHHE IbIXaTEIbHBIX ITyTEH.

[IpoxcumanbHO JIEKAMKE IBIXATENBHBIE ITYTH BBIMOJHSIIOT BO3AYXOIPOBOISIILYIO
GyHKIUIO (AHATOMUYECKOE MEPTBOE MPOCTPAHCTBO), AUCTATHHBIC OT/ICIIBI
OpOHXMANBHOIO JEpEBa, 3aKAHUYMBAIOTCA JbIXaTeIbHBIMU OPOHXHOIAMH,
NEPEXOIALUIMMU B aJIbBEOJIbI (aJIbBEOJISIPHOE IIPOCTPAHCTBO)

B BoszmyxomnpoBoasiiel 30He yierkux (16 reHeparuii) OTCYTCTBYET KOHTAaKT
MEK]ly BO3yXOM U JIETOYHBIMU KallWJUIIpaMU. DTy 30HY BMECTE C BEpXHUMH JbIXa-
TEJIbHBIMH ITYTSMH Ha3bIBAIOT AHATOMUYECKHM MEPTBBIM MPOCTPAHCTBOM, 00bEM
KoToporo cocrasisieT 150 M. 31eck He MPOUCXOANUT ra3000MeH, €ro 3ajaya — rnojaa-
ya, 000rpeB, YBIAKHEHUE U OYUIIICHUE BJIbIXaeMOro Bo3ayxa. Jlanee Tpu renepanuu
opouxuon (17-19) cocrapnsitor nepexoAaHyro 30HY. [locnenHue 4detbipe reHepanuu
(20-23) oOpasyroTcst anbBEOJIIPHBIMU XOJIaMU, KOTOPBIC TEPEXOMAT B CICIBIC Me-
IIOYKH C allbBEOJIAMU, COCTABJISIS €IMHYIO aJIbBEOJIIPHYIO PECIIUPATOPHYIO 30HY, I
U TIPOUCXOIUT Tra3000MeH (puc. 3).

Kpome aHaToMu4eckoro, B JETrKUX BBIJICISIOT (PU3MOJIOTMYECKOE MEPTBOE
MPOCTPAHCTBO — 3TO 00BEM BO3AYyXa, COACPKALIUICS B BEHTHIMPYEMBIX, HO HE Iep-

by3upyeMbIX KPOBBIO aabBeoiax. B Hopme ero o0bwem cocrasisier 10-15 mot.
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Puc. 3. BeTBnenune apIxaTenbHbIX MIyTEN

3amMTHBIE MEXaHU3MBbI AbIXaTEJIbHOM CUCTEMbI

OntumanbsHBIM JJIs1 YEJIOBEKA SBIIIETCS AbIXaHHE depe3 Hoc. OHO cOo3MaeT co-
IPOTUBJIEHHE MMOTOKY BO3yXa, 4TO (OPMUPYET MEAJEHHOE U TIIyOOKOE JIbIXaHHe.
VYrinyOneHHoe JpIXaHUE CO3/1aeT ONTHMAajbHbIE YCIIOBUS ra3000MeHa B albBeoJjax,
yJIydliaeT pacrpeaenaeHue cypakTaHTa, OPEnsSTCTBYIOLIET0 CHaJCHUIO albBeOd U
aTeJIeKTa3y JIETKUX.

BosznyxomnpoBoasuiie ApIXaTeibHbIE IyTH MOKPBITHI MEPUATEIbHBIM JITUTEIH-
€M U CIM3UCTBIMU JKeJle3aMU. PECHUYKM MEpLATEIBHOTO IUTENNS IEPEHOCAT YykKe-
POAHBIE BEIIECTBA K TJIOTKE, I/IE OHU MOTOM OTKAILIMBAKOTCS U TJIOTAIOTCS. AJIBBEO-
JSipHBbIE MakpoQaru OUMIIAIOT OT MPOHUKAIOMIMX YYKEPOIHBIX (PaKTOPOB, KPOME TO-
ro, B IbIXaTEJIbHON CUCTEME, OCOOCHHO B 00JaCTH BEPXHUX JbIXaTEIbHBIX MyTEH, CO-
JepKaTCs KIETKU CelU(PUIecKOil MTPOTUBOUH(PEKIMOHHOMN 3alTUThl — IUMQPOLMTHI U

ma3matuyeckue kinetku (Ig A, G).



BenTuasinust Jerkux
BeHTmisinus Nerkux OCyIIECTBISETCS 3a CUET CO3JAaHMSI PA3HOCTH JaBJICHHS
MEXy aJIbBEOJIIPHBIM M aTMOC(HEPHBIM BO3TyXOM: MPHU BIIOXE JABJICHHE B allbBEO-
JIIPHOM MPOCTPAHCTBE 3HAYUTEIIPHO CHUXKACTCS U CTAHOBUTCS MEHBIIIE aTMOCHEpHO-
ro, IO3TOMY BO3JIyX M3 aTMOC(Ephl BXOJIUT B JIETKHUE, CMENINBASICh C aJbBEOISPHBIM
BO3ayXoM. [Ipu BbIIOXE AaBJICHHME BHOBb MEHSETCS, T.€. JABJICHUE B JIETKUX IPH-
OmmKkaeTcss K aTMOC(EepHOMY WIIH AK€ CTAHOBHUTCS BBIIIE €r0, YTO MPUBOANT K y/a-

JICHUIO oqepenﬂoﬁ IMOpLHH BO3ayXa U3 JICTKUX.

CocTaB BabIXaeMOro, BbIAbIXa€MOI'0 U AJIbBEOJISIPHOIO0 BO3yXa
K ra3oBbiM cpegam OTHOCATCA: aTMOC(EPHBINA BO3/yX, BBIIbIXa€MbId U ajlb-
BEOJIAPHBINA BO31yX (Tabi.l). ['a3oBasg cMmech B ajibBeOsax, y4acCTBYIOIIUX B ra3o00-
MEHe, 00OBIYHO HA3bIBAETCS AJIIBEOJIIPHBIM BO3JIyXOM HJIM AJIbBEOJISIPHOM CMECHIO Ia-
30B. CoJiep>KaHue KHUCIOPOAA U YIVIEKUCIIOrO ra3a B ajlbBe0JIaxX 3aBUCUT, IIPEKIE BCe-

ro, OT YPOBHS aJIbBEOJIIPHON BEHTUIISIIUU M MHTEHCUBHOCTH ra3000MeHa.

Tabmumna 1
IIpoueHTHOE CoepKaHUE TA30B B PAa3HBIX I'a30BbIX Cpeaax

I'as 02, % CO2, % N, %
Bapixaemelii Bo3ayx 20,94 0,03 79,03
Brinsixaemerit 16,3 4,0 79.7
BO3/IyX
ATbBEOJIIPHBIN 14,5 5.5 20
BO3YyX

Crenyer OTMETUTB, UTO B BBIJBIXa€EMOM BO3yX€ KOJIMYECTBO YTJICKUCIIOrO ra-
3a MEHbIIIE, a KUCI0poia 0oJiblile, YeM B aJIbBEOJISIPHOM. DTO CBS3aHO C TEM, UTO MIPH
BBIJIOXE K aJbBEOJSIPHOMY BO31yXYy IIPUCOCAUHSECTCS BO3AYX MEPTBOIO MPOCTPAH-
CTBa, COJEPKAIIMN MEHBIIEE KOJIUYECTBO YIJIEKUCIIOTO ra3a u 0oJjblliee KOJTUYECTBO
KHCJIOpPOJA.

['maBHas 1enb BEHTWIALIMHU JIETKUX — 00€CTICYUTh MOCTOSHCTBO MaplHaIbHBIX
JTaBJICHU JIBIXaTEJIbHBIX Ia30B B apTEPUAIILHOU KPOBH.

CBoiicTBa aJIbBEOJIIPHOTO BO3/1yXa:

1. O0beM U ra3oBbIil COCTAB abBEOISIPHOTO BO3AyXa B HOPME MOCTOSHEH.

2. I'a30BbIii COCTaB aNbBEOJIIPHOTO BO3/IyXa OTJIMYAETCS OT aTMOC(HEPHOTO.

9



3. IToCcTOSIHCTBO Ira30BOI'0 COCTaBa AJIbBCOJISIPHOI'O BO3AYyXa PCryjInpycTCs

npoiieccamu U Ppy3un ra3oB yepes anbBEOIAPHO-KAMWIUIIPHYIO MEMOpaHy.

Buomexannka BHeIIHero JAbIXaHUs

VYBenuuenue obbeMa TpydHOW MOJOCTH OOecredrBaeT BIAOX (MHCIHMPAIUIO),
YMEHBUIEHUE — BBLIOX (3KCIHMpanuio). BIoX M BBIIOX COCTaBISAIOT AbIXaTEIbHBIN
UK. M3MeHeHne o0bemMa rpyHOM MOJIOCTH COBEPIIAETCS 3 CUET COKPAIEHUH JIbl-
XaTEJbHBIX MBIIILI.

AKT BIoXa (MHCIIMpanus) — Npolecc akTuBHbIN. K MHCIIMPATOPHBIM MBIIIIIAM
OTHOCSTCS Auadparma, Hapy>KHbIE KOCble MEKpeOepHbIE U MEXXpAIIEBbIe (puc. 4).
I'maBHas mblmma — auadparma. Ilpu ee cokpamieHnu ymiaomaeTcs: Kynoi, abaoMu-
HaJbHBIE OpraHbl KaylaJbHO CKUMAIOTCS, U CTEHKa XMBOTA CTAHOBUTCS BBITYKJION
KHapyxu. OQHOBpeMEHHO AuadparmMa NOJAHUMAET HUKHUE pedpa, YTO MPUBOJIUT K
YBEIMYECHHIO 00bE€Ma IPYJHOM MOJOCTH HE TOJBKO B BEPTUKAIBHOM HAINpPABICHUU
(Puc. 4-a). CokpanieHne HapyXHbIX MEXKPEOECPHBIX U MEKXPSIIEBBIX MBIIIIL PUBO-
JTUT K YBEIMYEHUIO 00beMa TPyJHOM MOJIOCTH B CArUTTAaIbHOM U (PPOHTAIBHOM
HanpasneHusix (Puc. 4-6, B). [Ipu rimy0okoM BOXE€ COKpalIalOTCsl TaKKe BCIIOMOTa-
TEJbHBIE MBIUILBI: JIECTHUYHBIE, TPYAUHO-KIIOYMYHO-COCIEBUAHASL, OOJbIIas U Ma-
Jasi TpyAHbIe, IEpeAHssl 3y0uaras, a TakkKe TpanelueBUaHas, poMOOBUIHAS, TTOHU-

Maroias JJonaTky. Takum o0pa3oM, B aKTe BJI0Xa YYaCTBYIOT MBIIIIIbI-pa3ruOaTesu.

Ouadsparma L2

8 \m intercostales

intermi

{omyckanwe pebep)
Mm. intercostales
extemi
(peGpa noauATsl)
A4 Meumenue pebep
MexpeGepHuie| _ i / . M PacLMpeHnE
MbIWLL! TRYAHON KNETEW

Puc. 4. JleiicTBue apIxaTeabHBIX MBIIIL BO BPEMS aKTa BJIOXa U BbIIOXA
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[Ipr COKOMHOM JABIXaHUM BBIJOX OCYILIECTBIISIETCA MACCHBHO, 3a CUET pac-
cinabnenusi Mbii Baoxa. [Ipu riyOOKOM BBIIOXE COKpPAIAIOTCS SKCHUPATOPHBIC
MBIIIIIIBl — MBIIIIBI OPIOITHOM CTEHKHU (KOChIe, TonepeyHasl U npsiMasi), BHyTpEHHUE
KOChIe MEXpeOepHbI€ MBIIIIIBI, MBI, CrUOAIONIMe MO3BOHOUYHUK. Takod BBIIOX
Ha3bIBa€TCS aKkTUBHBIM. [lnadparma M MBIIIIBI KUBOTA JACHCTBYIOT BMECTE, KOTJa
JIOJKHO OBITH CO37aHO BBICOKOE abJIOMUHAIILHOE JaBJICHUE, HAIIpUMED, Ipu Aedeka-
LIMU, BO BPEMs POJOB IPH MNOTYrax. DHEPrUsl MBIIIL 3aTPAYMBACTCS HA 3JJACTUYECKOE
CONPOTHUBJIEHUE IPYTHON KJIETKHU, 3JIACTUYECKOE COMPOTUBIIEHUE JIETKUX, BA3KOE CO-
IPOTHUBIICHUE TEPEMEIIAEMbIX TKaHEH, a’pOJMHAMUYECKOE CONPOTUBIICHHE JbIXa-

TEJIbHBIX IIyTEH, TSHKECTh MTEPEMEIIAEMON IPYTHON KIETKA U BEPXHUX KOHEUHOCTEM.

/laBJieHHe B IUIEBPAJIbHOM MOJIOCTH, €r0 U3MEHEHNE MPH IbIXAHNH
Jlerkue W CTEHKH T'PYAHOUM MOJIOCTH MOKPBITHI CEPO3HOM OOOJIOYKON — IJIEB-
pOM, COCTOAIIEH M3 BHUCUEPAIBHOTO W MapUETAIBHOTO JIMCTKOB. MEXIy JMCTKaAMU
IUIEBPBI HAXOAUTCS 3aMKHYTOE LIENEBUAHOE NMPOCTPAHCTBO, COACPIKALIEE CEPO3HYIO
KUJKOCTh — IUIEBPAJIbHAS TTOJIOCTb.
ATmocepHoe 1aBieHne, IeCTBYS] Ha BHYTPEHHUE CTEHKH aJIbBEOJ YEPE3 BO3-
JTyXOHOCHBIE ITyTH, PAaCTITUBAET TKAHb JIETKUX U MPKUMAET BUCIIEPATILHBINA JTUCTOK K
MapueTaIbHOMY, T.€. JIETKAE MTOCTOSTHHO HAXOJSATCS B PACTAHYTOM COCTOSIHUH. [Ipu
YBEJIIMYCHUN 00beMa IPyTHOM KIJIETKH B PE3yJIbTaTe COKPAIICHUS MHCITUPATOPHBIX
MBI, TAPUETAIIBHBIN JIMCTOK TOCIIEAYET 3a TPYAHOU KIIETKOM, 3TO NPUBEIET K
YMEHBIIIECHUIO JIABJICHUS B TUIEBPATIbHOM NN, TO3TOMY BUCLUEPAILHBIN JIHCTOK, a
BMECTE C HUM U JIETKHE, MOCIIEAYIOT 32 MapUETAIbHBIM JIUCTKOM. [{aBieHNe B IETKUX
CTaHEeT HUKe aTMOC(EPHOT0, U BO3AYX OYyAET NOCTYNaTh B JIETKHE — IPOUCXOUT BIOX.
JlaBiieHue B TUIEBPAJIBHOM MOJIOCTH HUXKE, YEM aTMOC(EpPHOE, TOITOMY IIEB- paTbHOE
JIaBJICHUE HA3bIBAIOT OTPULATEIbHBIM, YCIOBHO IPUHKUMAsE aTMOC(EPHOE 1aBIICHUE 3a
HyJieBoe. UeM CuiibHEe PACTATUBAIOTCS JIETKUE, TEM BbIIlIE CTAHOBUTCS MX
AIIACTUYECKAsl TATA U TEM HIDKE MaJaeT JaBlIeHUE B IUIEBPAIbHOM nojocTu. Bennunna
OTPUIIATETHLHOTO AABJICHUS B TUIEBPAIBHOM MOJIOCTH paBHA: K KOHILY CIIOKOHHOTO BJIO-
Xa — 5-7 MM PT.CT., K KOHIly MaKCUMaJILHOTO BAoxa — 15-20 MM pT.CT., K KOHILY CHO-

KOWHOTO BBII0XA — 2-3 MM PT.CT., K KOHIly MAKCUMAJIBHOTO BbIA0XA - 1-2 MM pT.CT.
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OTtpuiiaTesnbHOE IaBJICHHUE B TUIEBPAJILHOM MOJOCTH OOYCIIOBJIEHO TaK Ha3bIBa-
€MOM JTACTHYECKOW THATOM JIETKUX — CWIOH, C KOTOPOM JIETKHE MOCTOSIHHO CTpeE-
MSATCS YMEHBIIUTH CBOM 00BEM.

DJIacTHYeCKasl TAra Jerkux 00yc/joB/jIeHa TpeMs (paKTopamMm:

1) HasIM4YKeM B CTEHKax ajibBEO0JI OOJIBIIOTO KOJIMYECTBA DJIACTUYECKUX BOJIOKOH;

2) TOHyCOM OpOHXHMAJTBHBIX MBIIIIII,

3) MOBEPXHOCTHBIM HATSHKEHUEM TUICHKH KUJIKOCTH, TOKPBIBAIOLIEH CTEHKU
aNbBEOJ.

BGHIGCTBO, IMOKPBIBAOIICC BHYTPCHHIOIO IIOBECPXHOCTH AJIbBCOJI, HA3bIBACTCA

cyphakranTom (puc. 5).

AnweeonapHoe
NPOCTP3HCTBO

Cypthakranr

HuTepcTrymym — 8

AnNkBEONAPHOE
OpOCTPAHCTBD

ViHTERCTHLUMYR -"'\'. . TMKRA

Puc. 5. Cypdaxranr.
Cpe3 anbBeoISIpHOM MEPETOPOIKH CO CKOIJIEHUEM cypdakTanTa

CypdakTaHT - 3TO MOBEPXHOCTHO-aKTUBHOE BEIIECTBO (TUICHKA, KOTOpas CO-
crouT u3 dochomurmmaos (90-95%), deTpipex crenupUISCKUX I HETO MPOTCHHOB,
a Tak)ke HEOOJIBIIIOTO KOJWYECTBA YTOJBHOTO THApaTa), o0pa3yeTcsl CrerabHBIMU

KJIETKamMu anbBeoso-nHeBmonutamu II tuna. [lepuon ero nomypacnaga 12—16 gacos.
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dyukunu cyppakranra:

® [IpU BJOXE MPEAOXPAHSET adbBEOJIbl OT MepepacTsLKeHUs Onarogaps TOMY,
YTO MOJIEKYJIbI CypdaKkTaHTa pacnoyiokKeHbI 1ajJeKo APYT OT JIpyra, 4YTO COMPOBOXK/Ia-
€TCS TIOBBIIIIEHUEM BEJTMIMHBI IOBEPXHOCTHOTO HATSKEHUS;

® [IpU BbIJIOXE MPEJOXPAHSIET albBEOJIbI OT CHAJACHUS: MOJIEKYJIbl Cyp(aKTaH-
Ta PacroJIOKeHbl OJIM3KO JIPYT K APYTY, B pe3yibTaTe 4ero BeITUYMHa TOBEPXHOCTHO-
IO HATSOKEHUS CHIKACTCS;

® CO3/1a€T BO3MOXXHOCTb PACIPaBIEHUS JIETKUX MPHU NEPBOM BIOXE HOBOPOXK-
JIEHHOT0;

® BIIMAET Ha CKOPOCTh AU Y3UH ra3oB MEXAY albBEOJIIPHBIM BO3IYXOM H
KPOBBIO;

® peryJmpyeT HHTCHCUBHOCTD MCTIAPEHUS BOJIBI C aJIbBEOJISIPHON TTOBEPXHOCTH;

e o0nagaeT OaKTepUOCTATUYECKON aKTUBHOCTHIO;

® OKa3bIBaCT MPOTUBOOTEUHOE (YMEHBIIIAETCS BBHITTOTEBAHUE KUIKOCTH U3
KpPOBH B aJIbBEOJIbl) M AHTHOKHUCIUTEILHOE IEUCTBHUE (3AIIMIIAET CTEHKH alTbBEOJ OT

MOBPEXIAIOIIETO IEUCTBHS OKUCIUTENEH U MEPEKUCEN).

N3yueHne MexaHn3Ma U3MEHEHUs 00beMa JIETKUX
¢ nomoub0 moaeau {onaepca.
DuU3HO0JIOrHYECKUN IKCIIEPUMEHT
N3menenune o0bema JIETKUX MPOUCXOIUT MACCUBHO, BCJEJACTBHUE HM3MEHEHUS
o0beMa TpyIHOM TMOJOCTU M KOJeOaHWIl JaBJICHUS B IJICBPAIBHON I U BHYTPH
Jerkux. MexaHu3M U3MEHEHHs 00bema JIETKUX TMPHU JIBIXaHUH MOXKET OBbITh IMpojie-
MOHCTPHUPOBaH ¢ nomouibio Moaenu Jonaepca (puc. 6), KoTopas IpencTaBlseT CO-
OOl CTEKJISIHHBINA pe3epByap ¢ PE3UHOBBIM JHOM. BepxHee oTBepcTHe pe3epByapa 3a-
KPBITO TTPOOKOH, Yepe3 KOTOPYIO MPOITyIieHa CTeKJIsTHHas TpyOoka. Ha koHile TpyOkw,
IIOMEIIEHHONW BHYTPHU pe€3€pByapa, YKPEIUIAKTCA 3a Tpaxerw Jierkue. Yepes Hapyx-
HBIM KOHEIl TPYOKH MOJIOCTh JIETKMX COOO0IIaeTcsi ¢ aTMOochepHbIM BO3yxoM. [Ipu
OTTSTMBAHUH PE3WHOBOTO JTHA KHU3Y 00BbEM pe3epByapa YBEIUUNUBACTCSA, U JTABJICHHE
B pe3epByape CTAHOBUTCS HUKE aTMOC(HEPHOTO, YTO MPHUBOJIUT K YBEITUUCHUIO 00BE-

Ma JICTKHUX.
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ManoMmeTp

ST N E AT

Tpaxes

CTek/IAHHBIN —
Kojamnax

Jlerkue —

PesnHoOBad
membpana

Puc. 6. Mogens rpyaHoii kineTku — onbIT JloHaepca:
A- BOCIIPOU3BEICHHE BBII0XA,
b — Bocnipou3BeieHrE BIOXa C TOMOIIBIO OTTATUBAHUS PEZUHOBOTO JIHA T€pMETHYE-
CKHM 3aMKHYTOTO CTEKIIIHHOTO KOJINIaKa, B KOTOPOM MOMEMIAIOTCA JIETKUE, COCTMHEH-
HBIC Yepe3 Tpaxer ¢ arMochepoi.

Iloka3aTesin BHELIHEr0 AbIXaHUS

PaznuuaroT cienyromuye noka3aTeian BHEIIHETO JbIXaHUS:

[. Craruyeckue (XxapakTepu3yroT (PYHKIIMOHAIbHBIE BOZMOXKHOCTH JIerKuX). K
HUM OTHOCSTCSI BEJIMYMHBI, KOTOPBIE MU3MEPSIOT IMOCJE 3aBEPUICHUS JbIXaTEIbHOTO
MaHeBpa 0e3 OrpaHUYeHUs] CKOPOCTU €r0 BBIITOJIHEHHUS.

II. Jnnamu4yeckme (XapakTepu3yrOT peanu3anuio (yHKIIMOHATBHBIX BO3MOX-
HOCTEH JIETKUX) UX ONPEACNIAI0T C YYETOM BPEMEHH, 3aTPAYEHHOI0 HA BBHIMOJIHEHUE
JpIXaTeabHOro ManeBpa. K HUM OoTHOCATCA: MUHYTHBIA 00beM abixanus (MO/L) ainb-
BeoJisipHas BeHTW AU Jerkux (ABJI), MakcumanbHas BeHTHsIUA Jierkux (MBJI),
pe3eps apixanud (P).

K cratnueckuM nokasaresisiM OTHOCSATCS YEThIPE IEPBUYHBIX J1€20UHbIX 00b-
ema. npixarenbHbiil 00beM (L1O), pezepBHblil 00beM Broxa (PoBn), pe3epBHBI 00beM
BbII0Xa (POBBIN) M octaTounblii 00beM (OQ0), a TakKe YETBIPE J1e20UHble eMKOCUL:
xu3HeHHas eMkocTh Jerkux (OKEJI), emxocts Baoxa (EBn), pyHKumoHanbHas ocra-

TouHast eMKOCTh Jierkux (POEJI) u obmmas emkocts serkux (OEJD).
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Jlerounbie 00beMbI:

1. JdwixaTeabnsblii 00beM (J10O), wim rioyOuHa IbIXaHUs, 00bEM BIBIXaEMOTO
U BBIJIBIXaeMOTO0 B MoKoe Bo3ayxa (B HopMe 300-900 mur).

2. Pe3epBHblii 00bem BbII0Xa (POBBII) — MakCcCHMambHBIN 00BEM BO3IyXa,
KOTOPBIA MOHO JIOMOJIHUTENBHO BBIOXHYTH IOCIIE€ CIIOKOMHOIO BBIIOXA (B HOpME
1000-1500 wmu1).

3. Pe3epBHblii 00bemM Baoxa (POBn) — MakcuMallbHBI 00bEM BO31yXa, KO-
TOPBIA MOKHO JIOTIOJIHUTENILHO BIAOXHYTh MOCJE CIIOKOWHOTO Baoxa (B Hopme 1000-
2500 mu).

4. OctaTouHnblii 00beM (OO) — 00beM BO3/yXa, OCTAIOIIMICS B JIETKUX TIO-
cJie MaKCUMaJbHOTO BhIoxa (B HopMme 500-1000 mut).

Jlerounble eMKOCTH:

1. 7Kuznennasi emxocthb Jerkux (JKEJI) — MakcuMabHOE KOJIMYECTBO BO3.TY-
Xa, KOTOPOE€ MOKHO BBIJJOXHYTb [TOCIIE MaKCUMabHOTo Baoxa (B HopMe 3000-7000 mu):

KEJI=/10+POBa+POBbIz;

2. Oo0mas emkocthb Jerkux (OEJI) — konmuuecTBO BO3ayXa, HAXOAIIEECS B

JIETKUX TOCJIe MaKcuMalbHOro Baoxa (B Hopme 3500-7000 mun):
OEJI=XKEJI+OO0;

3. MYHKIMOHAJIBLHASI OCTATOYHAS eMKOCTh Jerkux (POEJI) — kommuecTBo
BO3JIyXa, OCTAIOIIETOCsS B JICTKMX IIOCIIE CIIOKOWHOTO BhIOXa (B HOopMme 2300-2700
MIT):

DOOE=POBpI11+0O0;

4. Emxoctsb Baoxa (EBn) — MakcuMasbHbI 00bEM BO31yXa, KOTOPBIM MOYKHO

BJIOXHYTh MOCJI€ CIIOKOMHOTO BhI0Xa (B HOpME 2500-3500 mi):
EBn=J10+PoB.

Jlerounbie 00beMbI 1 eMKOCTH JIETKHUX 3JI0POBOT0 YEJIOBEKA 3aBUCST OT:

1. pocta, Macchel Tena, BO3pacTa, KOHCTUTYIIMOHHBIX OCOOCHHOCTEH YeIoBeKa;

2. D2JACTUYECKUX CBOMCTB JIETOYHOW TKAHU U JbIXATEIbHBIX MTyTEH.

JuHaMuyecKue MoKa3aTeJn XapakTepu3yrT 3PGEeKTUBHOCTh BEHTUIISITUN
JIETKUX, COCTOSTHUE JIbIXAaTEJIbHBIX MyTEH:

1. dopcupoBaHHaA )KU3HEHHAs1 eMKOCThb Jerkux (PXXEJI) konumuecTBo
BO3]lyXa, KOTOPOE MOXKET OBITh BBIIOXHYTO MPHU (HOPCHPOBAHHOM BBIJIOXE IMOCIE
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MaKCHUMAaJIbHOTO BJoXa (B HOpMe M= 92%, x=89,9% JKEJI).

2. O0Bbem (opcupoBaHHOrO BbIA0XA 32 NepBYyI0 cekyHay (ODB,) — konu-
YEeCTBO BO3/lyXa, BHIJIBIXaEMOT0 B TEUCHHE MEPBOM CEKYH]IbI (POPCUPOBAHHOTO BBHIO-
Xa Mocjie MaKCUMaJIbHOTO BJIOXA.

3. HUupexc Tudduno (UT) — otnomenue OB, k KEJI, Beipaxkennoe B %. B
Hopme UT pasen 70-85 %.

3nauenust Hke 70% MO3BOJISAIOT BBISIBUTH OOCTPYKTHBHBIE HApYIICHUS pado-
ThI ABIXaTEIBHOU CUCTEMBI, CBSI3aHHBIE C YXYIAIIEHUEM TPOXOJAUMOCTHU JbIXaTEIbHBIX
IIyTEH.

VBenuueHue MHAEKCa MOXKET ObITh CBSI3aHO C PeCTPMKTHBHBIMM HapyIIECHU-
AMU. PecTpukiys (HapylleHHe pacIiiupeHus JETKUX) MOKET ObITh BbI3BaHa:

- CHIDKEHHMEM 3JIACTUYHOCTHU JIETKHUX,

- aTeJeKTa30M WA THEBMOTOPAKCOM,

- BBIIIOTOM B IUIEBPAJIBHYIO MOJIOCTD,

- HapyUICHUSIMU pabOThl HEPBHO-MBIIIEYHBIX U KOCTHO-XPSIIIEBBIX CTPYKTYP

IPYIHOU KIIETKHU.

PecTpukuysi CONPOBOXKIAETCA YMEHBIICHUEM CTATHYECKUX ITOKa3aTesen
BHEIIHEro Jbixanud (mpeumyiectseHHo JKEJI).

4. JbixaTteabHoe mMepTBoe mpocTpancTtBo ([IMII) — oO6bem BIbIxaemoro
BO3/1yXa, HAXOJAIIEr0Cs B AbIXaTEJIbHBIX MYTAX U HE YYACTBYIOILLIErO B ra3000MeHe (B
HopMme ~150 mur).

5. Yacrora apixanus (Y1) — konryecTBO AbIXxaHWil B MUHYTY (B HOpMeE 12-
20 npIXaTeybHbIX ABWKCHUN B MUH.).

6. MunytHbiii 00bem abixanusas (MOJ[) — koimMuecTBO BEHTUIUPYEMOTO
B JIETKUX Bo3ayxa B MuHyTy. B mokoe MOJ] cocraBinsier 6-8 j1/mMuH:

MOJ = AO>Y;

7. AJbBeoJisipHasi BeHTWIALMA Jerkux (ABJI) — oObeM BabIxaeMoro BO3-

JyXa, MOCTYIAOIIETO B allbBEOJIBI 32 MUHYTY (B HOpMe 66-80% ot MOJ]):
ABJIEYIx(A0 — IMII);

8. MaxkcumanbHas BeHTHIsiuA Jerkux (MBJI) — makcumanbHOE KoJnue-

CTBO BO3]/lyXa, KOTOPOE MOT'YT MPOBEHTUIIMPOBATH JIeTKHeE 3a | MuHyTy (B HOpMeE 50-

180 ).
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9. Pe3eps abixanus (P/]) — nokasarensb, XapaKTepHU3yIOIIUA BO3MOKHOCTh
MalKeHTa YBEJIMYHTh JISTOYHYIO BEHTHIIAIMIO (B HOpMe 50-140 1):
PI=MBJI - MO/I.

MO>KHO BBIACINTH 3 TPYNIIBI IPUYKH, BBI3BIBAIOIINX CHUKEHHE MIOKa3aTesel
BHEUIHEr o AbIXaHMS:

1) nHapymeHue paboTbl CTPYKTYp, 00pa3yroMX IPYyAHYIO MOJIOCTh (KOCTHBIE
00pa30BaHMsl, MBIIIIIbI, HEPBBI) — CHUKAIOTCS CTATUYECKUE U TMHAMUYECKHUE ITOKa3a-
TEJN;

2) yMEHbILIEHUE AbIXaTEeJIbHON MOBEPXHOCTH JIETKUX (BOCHAJICHUS, aTeJeKTa-
3bl, OT€KH U JIp.) - IPEUMYIIECTBEHHO CHUKAIOTCS CTATUYECKHUE TTOKA3aTeNu;

3) HapylieHue MNPOXOAUMOCTH JbIXaTEeNIbHBIX NYTeH — MPEUMYILIECTBEHHO
CHIKAIOTCS JUHAMUYECKHE [TOKA3ATENH.

3HaHue (PU3MOJIOTUU CUCTEMBI JBIXaHUsS 30POBOTO YEJIOBEKA MO3BOJIUT IIO-
HATh M3MEHEHHE XapakTepa JbIXaHWs Yy JIMI[ Pa3HOTo Bo3pacTa MNpu (U3HYECKOM
Harpyske, YSMOLIMOHAIILHOM BO30YKICHHUH, TP U3MEHEHUH I'a30BOI0 COCTaBa BIbIXa-
eMOro BO3ayxa, arMocdepHoro naeieHus, pH kpoBu, temmnepatypsl U 1ap. Bpauam
psila CenuaIbHOCTEN, PEXKIE BCEro TEPANEBTY, NIEAUATPY, XUPYPry, pEaHUMATOJO-
Iy HEPEAKO MPUXOJUTCA UMETh JIEJIO C HapyIIEHUIMHU (QYHKLIUUA CUCTEMBI JbIXaHUS,
HEO0OXOAMMOCTbIO BOCCTAHABIMBATh U YNPABIATH JbIXaHWEM 00JbHOTO. Bee 310 Mo-
eT ObITh YCHEIIHO BBIITOJHEHO JUIIb HA OCHOBE 3HAHUS MEXAaHU3MOB (PU3HOJIOTUU
CUCTEMBI JIbIXaHHUS.

JUIsl OLEHKH COCTOSIHMSI BHEIIHETO JbIXaHWS B KIMHHUYECKOW IMPaKTUKE HC-
IIOJIB3YETCA P METOLOB.

Metoasbl ucciaegoBanust GyHKIUM BHEIIHETr 0 AbIXaHHSA:

1. Cnupomerpus.

2. Cnuporpadusi.

3. IlueBmorpadus.

IIpakTnuyeckas padora 1. Cnupomerpus
Cnupomerpusi — METOJT onpeiesieHus ku3HeHHo emkoctu Jerkux (JKEJI) u

COCTaBJISIIONINX €€ JibIxaTeabHbIX 00heMOB. JKEJI - Hanbonbimmii 00beM Bo3ayxa, Ko-
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TOpPBIN YEJIOBEK CIOCOOEH BBIAOXHYTh MPU MAKCUMAIBHOM BBIIOXE, MOCJIE MaKCH-
MaJbHOTO BJOXa. DTOT METOJI MO3BOJISIET OIEHUTh OOBEMBI BBIABIXaEMOTO BO3AyXa
IpU CIIOKOMHOM W (POPCHUPOBAHHOM JAbIXaHUU. DTH TOKA3aTeNd 3aBUCIT OT IIOJIA,
BO3pacTa, pocTa U (PU3NYECKOTO pa3BUTHUS UCTIBITYeMOTO. [ oneHku GyHKIUU Jbl-
XaHUS y JAHHOTO JIMIIA, U3MEPEHHbIE y Hero Jierounbie oObeMbl u XKEJI, ciemyer
CpPaBHUBATh C JOJKHBIMH BEIUYHMHAMMU.

I{enwv pabomsr. Onipenenuts ¢ nomotnsio cnupometpa JXKEJI u nerounsie 00b-
€MBbl U CONIOCTABUTH MOJyYECHHbIE JaHHBIE C HOPMATUBHBIMU 3HAYECHHSIMHU.

Ocnawenue: cyxoil CHUPOMETP, MYH/IIUTYK, CIIUPT, BaTa, HOCOBOW 3aKUM.
HccnenoBanusi NpOBOAAT Ha YETIOBEKE.

X00 pabomwpi: Myuamtyk crnupomerpa oOpabarbiBaioT cnuptoM. CTpenky
cnupoMeTtpa ycraHaBiuBaroT Ha 0. MccnenoBanus npoBoAsT B nojoxxeHuu cros. Ho-
COBOE JIBIXaHWE UCKIIIOYAIOT, UCHOJB3Ys 3aXuM I Hoca. [locienoBaTenbHO n3Me-
PSIOT CTaTUYECKUE MapaMeTPbl BHEIIHETO JIbIXaHUS

1. Kuznennas emkoctb Jerkux (OKEJI). ITocne makcumanbHOTO BOXa W3
OKPYXAaIOILIEro BO3/JyXa HCIBITYEMBII OCYIIECTBISET MAaKCUMAJIbHBIA BBIIOX 4Yepes3
MYHIUITYK cnupomerpa B TeueHue 4-5 cex. Benmmunny JXEJI onpenensror no mikane
amnrapara, OBTOPSIOT U3MEPEHUS TPUAKIbI U BEIYUCIISIIOT CPEIHEE 3HAUEHUE JIAHHOTO
napameTtpa. [lonyuennyto Benuuuny JXXEJI cpaBauBator ¢ gomkuaon XKEJI (JIDKEJD),
OTIpEJICTICHHONW TI0 MPHUBEACHHOM HOMOTrpamme (pUcC. 7) WM BBICYUTAHHOU 1O (op-
MyJi€, YYUTBIBAs M0JI, Bo3pacT U pocT. OTkiionenus Ha £15% ot JIPKEJI cunrarorcs
HOPMOHM.

Borancnuts:

JIKEJI = poct (cm) X 25 (1151 My>KUYUH)

JIKEJI = poct (cm) % 20 (151 )KESHILKH)

2. JbixateabHblii 00beM (/JO) — 00beM BIBIXa€MOTO U BBIJIBIXa€MOTO B TIO-
KO€ BO31yXa. B3siB B pOT MyHIIITYK CIIUPOMETpA, CAENalTe HECKOJbko (5-7) cro-
KOMHBIX BBIIOXOB, BAbIXast yepe3 Hoc. CyMMapHBIN pe3ysbTar pa3AesiuTe Ha KOJInye-
CTBO JbIXaTEIbHBIX JBMKEHUU. Y B3pocibix moaed J[O = 400-500 mu, y nereit 11-

12 net — oxoiio 200 mi1, y HOBOpOKAEHHBIX — 20-30 mi1.
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My oirstby MendfuHbr

Bospaem  MEA  Pocm Bospacm MEAR  Pocnr
200
5200 <2
165
70 4800
I Gyoa
40 4000
I
IO o0
50
60 320

280,

140

Puc. 7. Homorpamma i onpenenenus A10MKHOU BeanduHbl JKEJI

3. Pe3epBHblii 00bem BbII0Xa (POBBIN.) — MaKCUMaJIbHBIA 00BEM, KOTOPHIi
MOYHO C YCUJIMEM BBIIOXHYTh ITOCJE CIIOKOMHOTO Bbiaoxa. Yepes 20-30 ¢ cnokonHo-
ro JIbIXaHUs B MOMEHT BbIJI0Xa OBICTPO BO3BMHUTE B POT MYHIIITYK amnmapara u cie-
JaiTe MaKCUMaJIbHO BO3MOXHBIN BBIJOX.

4. Pe3epBHblii 00beM Baoxa (POBn) — MakcuManbHBIM 00BEM BO3ayXa, KO-
TOPBIA MOKHO JIOIIOJIHUTENIBHO BIAOXHYTH IOCJE CIOKOWHOIO BIOXA. JTOT IOKa3a-
TE€JIb PACCUMTHIBAIOT 1O (HOpMYyII€:

PO = XKEJI — (1O + POBbIx).
Pezynomamut padomut u ux ogpopmaenue.
[Tonmy4yeHHble aHHbIE MOKA3aTeNel BHEIIHErO JbIXaHUs, 3alUIINTE B TETPaIb

ITPOTOKOJIOB OIIBITOB, ONCHUTEC UX U CI[CHafITC BbIBO/JI, CPABHHUB C HOpMOﬁ.

IpakTnueckasi padora 2. Cnuporpadus
Cnuporpadusi — meton rpaduyeckol peructpanuu mnokaszareiaed (yHKIUU
BHEIITHETO 3B€HA CUCTEMBI JIbIXaHus (puc. 8).
CymiecTByeT HECKOJIbKO BUAOB CIUpOrpadoB: 3aKPHITOrO THMA, C 3aMKHYTOMN
BO3AyIHON cucteMoi («Metartect», ['onn ['ogapT, U Ap.), U OTKPHITOrO TUMA, TIE
peructpaiys o0beMa OCYIIECTBISIETCS ¢ TIOMOIIBIO CICIIHATBHBIX JATYMKOB. OCHOB-

HBIMH 2JICMCHTaAMH cnnporpa(i)OB 3aKPbITOr'O TUIIA ABJIAIOTCSA OAWH WJIW, Yallc, JBa
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BOIJAHBIX CIIMPOMETpA, KOTOPBIC BMECTC C KpaHaMMU, TPY6OHpOBO,Z[aMI/I, BCHTHUJIATO-
pPaMi, IIOTJIOTUTCIISIMU BJIaTM M YIUVICKUCJIOI'O I'a3da, ra3oaHain3aropaMu U 3allMCbIBa-

I0IIUM KUMorpadom o0pa3yroT 3aMKHYTYIO BO3YIIHYIO CUCTEMY.

Puc. 8. Cniuporpadus

Ha puc. 9 npuBenena cnuporpamma, KotTopasi moKa3bIBaeT JISTOYHbIE O0BEMBI U
eMKocTHU. Jlerounsle 00bEMBI U €MKOCTH 3aBHUCSIT OT BO3pAacTa, Moja, pa3Mepa Tena,
IIOJIOKEHHS €T0 B MPOCTPAHCTBE M CTENEHU TPEHUPOBAHHOCTH. Y keHIMH JKEJI B

cpeaHeM Ha 25% MEHbIIIE, YEM Y MY>KUHH.

8000 —
5000 —
E
4000 -| FOBA i
XEN
3000 .4 |
no;; ALY PN | oEn

2000 - POabig U U

1 w
1000 4 ¢

i MOE

0 } 1 ,

Puc. 9. Cnuporpamma
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Ilenv padomwr. Onpenenuts ¢ MOMOIIBIO crvporpada MokazaTenu (QyHKIMU
BHEIIIHETO JIBIXaHUS U COMOCTABUTH MOITYYEHHBIE JAHHBIE C HOPMAaTHUBHBIMU 3HAYEHUSMU.

Ochawenue: cniuporpad, 3akuM JIsl HOca, CIIUPT, BaTa.

Xo00 pabomul. Ilepen nccneaoBaHeM HEOOXOAUMO BKIIIOUUTH amlmnapar B CETh,
IIPOBETPUTH CUCTEMY B TeueHue 3-4 MuH, 3aryoOHUK oOpaboTtaTs cniupToMm. HcmnbiTye-
MBI 3aKMMaeT HOC W HauMHAaeT JAbIxaHue B cruporpad. [lepsbie 2 MUH. OH JBIIIUT
aTMOC(EPHBIM BO3yXOM, 3aTEM IMOJTHOCTHIO MEPEXOIUT Ha JbIXaHue B cuporpad B
daze «KOHEII BhIJI0OXA — Havajo Baoxa». Ha IBKyIIeics JeHTe perucTpupyroTCs BCe
NpIXaTeiabHble KoneOanus. KpuBasi, koTopas 3amucaHa C IMOMOINbIO crnuporpada,
Ha3bIBAETCA CIIUPOrPaMMOM.

C MoMOIIbI0 CIUPOTPAMMBbI OMIPEACIISIOT CIEAYIONIME MOKA3aTeIIN:

1. Yacrora asixanus (Y/1). 3a Y[ npuHuMaroT yucio apixanuit B 1 MuH. s
OMpEICJICHHS 3TOTO MOKAa3aTeNs 3aAMUIINTE HECKOJIBKO JIBIXaTENbHBIX LIUKIOB B CIIO-
KOWHOM COCTOSIHMM B TeueHue 3 MuH. [logcuuraiite KoJIu4ecTBO 3yOII0B Ha CHHPO-
rpamMMe U pa3JieJIuTe ero Ha 3;

2. JIpixaTeabubiii 00beM (1O). [Ins ompeneneHus 3Toro nokasaress 1Mo 3a-
MACH CIHUPOTPAMMBI BBIYMCIWTE CPEOHIOI BBICOTY JbIXaTEIbHBIX [IBUKECHUNW U
YMHOXbTE €€ Ha KOA(DPUITUEHT B COOTBETCTBUH C MACIIITA0OM IIKAJIbI MPUOOPA;

3. MunyTtHblii 00beM abixanus (MO/JI). 3To KoInuecTBO BO3yXa, BEHTHIIN-
pyemoro 3a 1 MuH. DTOT MoKaszaTeldb XapaKTEePU3yeT WHTEHCUBHOCTH JBIXaHUS U
MPOLECC BEHTWISIMU B YCIOBUAX NMOKOA. Beruncnsiror MO/I myTeM yMHOKEHUS JIbI-
XaTeJBHOTO 00beMa Ha YaCTOTY JbIXaHUS:

MO/JI = TOxY/I.

B nHop™me BenmmumHa MO/ kone6aercs ot 5 1o 10 i1/MuH;

4. Kusnennas emkoctb Jerkux (OKEJI). MccnenoBanue npoBOAsST TPUKIBI U
OepyT Jydiuii mokasaresib. Ha cnuporpaMme onpeaenstoT pacCTOSTHUE OT BEPIIUHBI
WHCIIUPATOPHOTO /10 BEPILIMHBI SKCIUPATOPHOIO KOJEHA U B COOTBETCTBHM C Mac-
mTaboM mKanbel crimporpada aenarot nepepacdeT Ha MIULTHIUTPbI. CHmkenne JKEJI
CBUJIETEIHCTBYET 00 YMEHBIIICHUU PE3EPBHBIX BO3MOXKHOCTEH JIETKUX M HaOIIOaeT-
cst ipu dSmpuzeme;

5. Pe3epBHblii 00bem Broxa (POsnx). McneiTyeMoMy mociie CHOKOMHOTO BBI-
JI0Xa HEOOXOMMO CHeNlaTh TIIyOOKUW BOX, 3aTE€M IO CIIUpPOTrpaMMe M3MEPUTh pac-
CTOSIHME OT BEPIIMHBI CIOKOMHOTO B0XA /IO BEPIIMHBI JOTIOJIHUTEIHHOTO TITyOOKOTO

BJI0Xa. PaccunTarh pe3epBHBIN 00bEM BAOXA;
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6. Pe3epBHblii 00beM BbiIoxa (POBbin). VcnbITyeMmblil Mociae CIOKOWHOTO
BJIOXA JIeTIaeT MaKCHUMaJbHBIM BbIZOX. POBBII ONpenensioT mo crnuporpaduyeckoit
KPUBOM OT KOHIIA CIIOKOMHOT'O BBIJ0XA 10 OKOHYAHHS MAaKCUMAJIbHOTO BBIJI0XA;

7. O0bem (opcrupoBaHHOrO BbIOXa 32 1-10 cekyHay (ODB,). OTo nokasa-
TeJb, KOTOPBIN CBUIECTEIHLCTBYET O MPOXOAMMOCTH TPaxeoOpPOHXHAIBLHOTO JepeBa.
PaccuuTaTh €ro BeIMUYMHY IO COUPOrpPAMME CIEAYIOIIMM 00pa3oM: OT Hayaja KpH-
BOI1 (hOpPCHPOBAHHOTO BHIIOXa OTMEPHUTH PAacCTOsIHKE, SKBUBajIeHTHOE | c. Ecnu cko-
pocTh nBKeHUsT Oymaru coctasisieT 1200 Mm/MUH, clieqyeT OTJIOKUTh OT Hayaia
(bopcuUpOBaHHOTO BBIJIOXA OTPE30K 2 CM IO HAIpaBJICHUIO NBUXeHHs Oymaru. [1o kpu-
BOI1 (DOPCHUPOBAHHOTO BBIOXA OMPEACIUTh KOJUYECTBO BO3MyXa, KOTOPOE BBLIOXHYI
ucnbiTyemblil 3a 1 c. Tlonesno y3nars otHomenne O®BI1/KEJI (unaexe Tudduo). B
HopMme OHO paBHO 0,8. Ecim 3toT mokasarens Huxke 0,6; MOKHO NHPEANOIOKHUTH O
Cy’keHnu OpoHXO0B. OnpenenuTb NpoJA0JDKUTEIbHOCTh HOPMAJIBHOTO B/IOXa U BbBLI0XA,
T.€. JUIUTEIIBHOCTD JIBIXaTEIBHOTO LIMKJIA, U BBIYUCIIUTE OTHOLIEHHUE IPOJIOJIKUTEIBHO-
cTH (a3bl BIoxa K (pasze Bbigoxa. B HopMe 310 cooTHOLIEHHE paBHO 1:1,3.

8. MakcumanbHasi BeHTHIsiuA jJerkux (MBJI). 9to o0bem Bo3myxa, mpo-
XOJSIIUI Yepe3 JEerkue 3a 1 MUH Ipu MakCUMaJbHOM JbixaHud. [loka3arens oTpa-
KACT Pe3ePBbI bIXaTEIbHON (PYHKIIMH, @ CHUKEHHE 3THUX PE3EPBOB CIIYKUT IpPU3HA-
KOM MaTOJIOTMYECKOr0 COCTOSHUSA.

HcnbiTyemblid OCyIIECTBIISAET (POPCUPOBAHHYIO TMIIEPBEHTUIISLUIO C YaCTOTOM
nbixatenbHbIX aBrkeHu 40-60 B 1 muH B Teuenue 10 ¢ (B MPOTUBHOM cily4ae MOTYT
Pa3BUTHCS TUIIEPBEHTUJISILMOHHBIE OCIIOKHEHUS: PECHUPATOPHBINA aJIKao3, TMIO-
KaIHMsl, KOTOPhIE MOTYT BBI3BaTh MOTEP0 CO3HAHUS, CYAOPOTH U 1p.). Makcumab-
Has BEHTWIALMS JIETKMX 3aBUCHUT OT BO3pacTa, pocTa M MOJa; B HOPME Y MOJIOJOTO
yenoBeka oHa coctaBiser 120-170 i/ muH. MakcumalibHasi BEHTWIISILUSA JIETKHX
CHIDKaeTcs mpH 3aboyieBaHusX Jerkux. JlomkHeie 3HaueHuss MBJI mMoxxHO paccuu-
TaTh 1Mo popmyie:

MBJI = JIXXEJI x 30.

Pe3ynvmamul pabomot u ux opopmaenue.

Ha cnuporpamme omnpenenute jerounbie o0bembl U eMkoctu, MO/, MBIJIL.
[Tony4yeHHbIe pe3yNbTaThl ABIXATENbHBIX MMOKA3aTEICH 3aHECUTE B TETPab MPOTOKO-
J0B ombIToB. CaenaiiTe 3akiIlOU€HUE O COOTBETCTBUHM (DAaKTHMUECKUX JBIXaTEJIbHBIX

OKa3aTeJIEN C NOJHKHBIMHU.
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IIpakTnueckas padora 3. IlneBmorpadust

ITneBmMorpagust — 3T0 perucTpanus AbIXaTebHbIX JABH>KeHH. OHA MO3BOJISIET
OIPENETUTh YacTOTY U IIIyOMHY JIbIXaHUs, & TAK)KE€ COOTHOIICHUE MPOIOJIKUTEIBHO-
CTH BJOXa W BbIIOXA. Y B3pOCIOIO YEJIOBEKA YHCIIO JBIXATEJIBbHBIX JIBH)KEHHU CO-
craBisieT 12-18 B 1 muHyTy, y Aereit - apixanue 0osaee yacroe. [lpu MpledHoi pa-
00Te U3MEHSETCA U 4acTOTa, U NIyOMHA JbIXaHus. VI3MeHeHUs pUTMa JIbIXaHMS U €ro
ri1yOrHBI HaOIIOAl0TCS BO BPEMsI IJI0TAaHUS, pa3roBopa, Mociie 3a1ep KKH JIbIXaHUsl.
JIbIxaTenpHble JBUKEHHS 3aIMCBIBAIOT C MOMOUIbIO IMHEBMOrpadoB. DTU MPHUOOPEI
MO3BOJIIIOT PETHCTPUPOBATH JBUKEHUE CTEHKH TPYIHON KIETKH WM KosieOaHUe
JIaBJICHHS B Tpaxee, HOCOBOW M POTOBOM MOJIOCTSAX U IUIEBPpAIbHOU mmienu. [TneBmo-
rpaui0 MOKHO OCYIIECTBUTH C MPUMEHEHUEM Pa3IMYHBIX JATYMKOB: PEOCTATHBIX,
TE€H30METPUUYECKUX, EMKOCTHBIX U JAp., IPU ITOM HEOOXOJIMMO HCIOJB30BaTh JJICK-
TPOHHBIE YCUJIMTENbHBIE U pErUCTpupyolue ycrpoiictea. Hanbonee nmpocteiM U 10-
CTYIIHBIM SIBJIIETCS ITHEBMOJATYMK C Kancysod Mapa. IlpuHumn ero neicrBus co-
CTOUT B TOM, YTO JIbIXaTEJIbHbIE JBUKEHUS U3MEHSIOT JaBICHHUE BO3yXa, HAXOsIIe-
rocsi B CHCTEME 3aMKHYTOI'0 MPOCTPAHCTBA. DTH U3MEHEHUsI PETUCTPUPYIOT C TIOMO-
IO KarCyJIbl U MUCYUKa Ha kumorpade (puc. 10).

Ileny padomwbi. V3yunth 3aBUCUMOCTD YAaCTOTBI, TTTyOUHBI U PUTMUYHOCTH

BHEIIIHETO JIbIXaHHs OT PA3IMUYHBIX (PU3MOJOTMYECKUX HArPY30K Ha OPraHM3M UYelIOBEKa.

Ocnawenue: xumorpad, MaHxeTa, Karncysina Maps, ceKyH1oMep, YepHuiIa, Oy-
Mara i 3anucei. MccnegoBanust MpoBOIAT HA YETOBEKE.

X00 pabomwr. Cobepute YCTaHOBKY JUJII PETUCTPAIIMU JIBIXATEIbHBIX JBUXKE-
HUl, Kak noka3aHo Ha puc. 10. MaHxeTy OT cpurMoMaHOMETpa YKpEenuTe Ha TPpya-
HOM KJIETKE WJIM Ha KUBOTE HUCIBITYEMOro. Y CaluTe UCIBITYEMOTO TaK, YTOObI OH HE
BUJIET 3allUCH CBOMX JbIXaTEIbHBIX ABWXEHUH. [IpucTaBUB pbhlYaXoK (IMCYUK),
YKpEIUIeHHbI Ha Kancysie Maps, k 6apabaHy kumorpada, MOIKIIOUUTE OTMETUYHK
BPEMEHU U 3alUIINUTE THEBMOIPAMMY:

® B IIOKOE

® [IpU BIBIXaHWU NTAPOB aMMHAaKa

® BO BpeMs pa3roBopa

® [10CJI€ TUIIEPBEHTUIISLIUU

® [10CJI€ MPOU3BOJIBHOM 3aAEPKKH JIbIXaHHUS

e 1pu HU3UYECKON HArpy3Ke

e BO BpeMs r1oTaHus (3-5 TII0TKOB BOAbI).
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Hekoropbie mHEeBMOTpaMMBbl ITpeicTaBieHsl Ha puc. 10.

Pezynomamut padomut u ux oghpopmaenue.

[TomyyeHHbIE pe3yNIbTaThl THEBMOTPAMMbI HAKJIEUTE B TETPa/b MPOTOKOJIOB OITbI-
ToB. PaccunTaiite KOIMYECTBO JbIXATEIbHBIX ABMKEHUM B 1 MUH MPU pa3HbIX YCIOBUSX
perucTpauuu nmaeBMorpaMmbl. CpaBHUTE XapakTep U3MEHEHUS JbIXaHUs MO/ BIUSHUEM

pa3IMIHbIX (I)aKTOPOB BOBHCﬁCTBHH, 00BSICHUTE IMPUYIMHBI N3MCHCHUS IbIXaHUA.

2 5 &t

Puc. 10. ITaeBmorpadus:
A — rpaduueckasi perucTpalusi IbIXaHusl ¢ IOMOIIIBIO Karcyiisl Mapa:

1 — mmpoxkas MaHkeTKa, 2 - pe3uHoBas TpyoOka, 3 — karcyna Mapn, 4 — kumorpad, 5
— OTMETYHUK BpeMEHHU, 6 — TPONHUK /IS HAarHETaHUsI BO3AyXa B CUCTEMY, 7 — YHUBEP-
CaJIbHBIM ILITATUB;

b — nmHeBMOrpamMmel, 3arMcaHHbIe MPU JSUCTBUN PA3IMYHBIX (AKTOPOB, BBI3BIBAIO-

IIUX U3MEHEHUE JIbIXaHUS:

a — CTIIOKOIHOE JbIXaHue, 0 — Mpu BABIXaHUM MAPOB aMMHaKa, B — BO BpeMsl pa3roBo-

pa, T — OCJe TUIEPBEHTUIIALINY, [T — ITOCJIE MPOU3BOIBHOMN 33a/IEPKKH JIbIXAHUS, € —

npu pU3NYECKON Harpy3ke; 0' - €' — OTMETKH NPUMEHSIEMOT0 BO3AEHCTBUA.
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JAud¢y3usi razoB B JEerkux
Huddy3us ra3oB B JErKUX MPOUCXOAUT BCICACTBUE PA3HUIIBI MAPLIUATBEHOTO
JIABJICHHS Ta30B B AJIbBEOJISIPHOM BO3yX€ U B KPOBHU.
[TapumanbHOE maBiIEHUE — 3TO KOTJA KaXIBIM ra3 B CMECU OKa3bIBACT JIaBJIe-
HUE B COOTBETCTBUU C €T0 NPOLIEHTHBIM COJEPKAHUEM U HE3aBUCUMO OT HAIUYHUSA

JPYTUX ra3oB (Ta01.2).

Ta0muma 2
BeauunHbI NapUHAJbHBIX JABJCHUHA ra30B
B aTMOC(epHOM H ATbBEOJISAPHOM BO3yXe
Cpena pO: pCO:

ATMochepHBIil BO3Tyx (760%21)/100=159 (760%0,03)/100=0
760 MM PT. CT. MM PT. CT. MM PT. CT.
AJBBEOJIAPHBIA BO3IYX (713x14)/100=100 (713%5,5)/100=40
760-47 (naBienue MM PT. CT. MM PT. CT.
BO/JISIHBIX MapOB)=
=713 MM pT.CT.
B tkansx 40 MM pT. CT. 46 MM PT. CT.

[TapunanbHO€E AaBiIeHUE KUCT0poja B aabBeosiax (100 Mm pT.CT.) 3HAUUTEIIBHO
BBIIIE, YEM HANPSKEHUE KUCIOPO/Ia B BEHO3HOW KPOBH, MOCTYMAOMIEN B KATUIUISPbI
nerkux (40 Mm pT.CT.).

['pagueHT mapuyanbHOTO JaBJICHUS YTIIEKUCIOTO ra3a HalpaBjieH B 0OpaTHYIO
CTOpOHY (46 MM PT.CT. B Ha4aJie JIETOYHBIX KammuIispoB v 40 MM PT.CT. B ajlbBeoJIax).
OTH TpaJIMEHThI JaBJICHUN SBISIOTCS IBIXKYIIEH cuiioil nud@ys3uun kuciopoaa u yr-
JIEKHUCJIOTO Ta3a B KPOBU U B aJIbBEOJSIPHOM BO3ayxe. MosieKybl ra3a B crity quddy-
3UM TEPEXOAAT U3 00JacTH OOJBIIEro MapluaibHOTO JABJICHHS B 001acCThb HU3ZKOTO
napiuainbHoro aasieHus. Ha puc. 11. mpuBeneHsl BEIMUYUHBI MApIHATIHHOTO JaBJie-
HUS ¥ HAIPSKEHUS Ta30B B aJIbBEOJISIPHOM BO3JIyXE, apTepUAIbHOM M BEHO3HOM Ya-
CTH JICTOYHOTO KammuIsipa, ONpeaesstomnue nporeccsl uddysum.

[Iponuiiaemocth MeMOpaHbl AJiA Ta3a BhIPAXKAIOT BEIMYMHON IU(PHY3UOHHOM
CITOCOOHOCTH JIETKUX — 3TO KOJUYECTBO ras3a, MPOHUKAIOIIETO Yepe3 JIETOUYHYI MEM-
Opany 3a 1 MuH. ipu TpagueHTe AaBiaeHus B 1 MM pr.cT. B HOpMe muddy3nonnas

criocobHOoCTh 7151 O, cocraBinset 20-25 mu/mMun/mMm pt.cT. Koaddunuent muddysun
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1151 CO, B 20-25 pa3 Oodblne, uem i kuciaopoja (auddy3noHHas CriocoOHOCTh IS

CO; cocranster 600 i1 Ha 1 MM PT.CT. B MUHYTY).

‘Anbaeona Anb8eonoLur

0, -100wupret. GO, -40 M prcT

Cypthaktant .
4

WHTepcTULMANLHOE
NPOCTRARCTEO

JHaoTanvi

- P e vy el R 40 mw prer
°, ' OPUTDOINT- g . T B €
CO, - T - GO 46 MM pT.CT

Puc. 11. Iuddy3us ra30B MEXy albBEOJISIPHBIM BO3AYXOM U KPOBBIO JIETOYHOTO
Kamujuisipa, Ha OCHOBE Pa3HUIIbI MapIUalbHbIX JIaBJICHUHN U apIUaJbHbIX HaMpsiKe-
HUM.

[Ipu mpouux paBHBIX YCIOBUSX YTIEKHUCIbIN ra3 qud@yHaupyer yepe3 omnpe-
JeeHHbIA cioit cpensl B 20-25 pa3 OwicTpee, yem kuciaopoa. UMeHHo mosTomy 00-
MeH CO, B JIErKUX MPOUCXOUT JOCTATOYHO MOJTHO, HECMOTPS Ha HEOOJIBIION Tpaju-

CHT IIapOHraJIbHOI'O JABJICHHUS 3TOI'O I'a3a.

TpaHcnopT ra3oB KpoBbIO

Kucnopon u yriekucnibiii ra3 B KpOBU HaXOSTCS B IBYX COCTOSTHUSAX: B XHUMHU-
YEeCKH CBA3aHHOM U B PaCTBOPEHHOM. XOTs COAEpkKaHUE B KPOBH KUCIOPOJa U yTJe-
KHCTIOTO Ta3a B (PM3MYECKH PACTBOPEHHOM COCTOSIHUM OTHOCHUTEIIEHO HEBEIMKO, 3TO
COCTOSIHME WTPAeT CYNIECTBEHHYIO POJIb B JKU3HEIEATEIBHOCTH Oopranuima. s to-
r0o, 9TOOBI CBA3AThCA C TEMHU HIIM WHBIMU BEUIECTBAMH, JIbIXaTENbHBIE Ta3bl CHauaja
JIOJKHBI OBITH TOCTABIICHBI K HUM B (PM3MUYECKH pacTBOpEeHHOM Buie. Takum oOpa-
30M, nipu 1uddy3un razoB kaxaas mosiekyna O, u CO, onpeneneHHOe BpeMs IPeObI-
BaeT B COCTOSIHUM (PU3UUECKOTO PACTBOPEHHUS.

Tpancnopt kucnopoaa. bonbinas 4acTh KHCIOpOJa MEPEHOCUTCS KPOBBIO B
BUJIE XUMUYECKOTO COEMHEHHUS C TeMOrjJo0MHOM, 00pasys okcuremorioous. [lpu-
COEMHEHHE KHUCIOpOAa K IeMOINIOOMHY (OKCHTeHAIUsi TeMOrjioOnHa) MPOUCXOAUT
0e3 U3MEHEHHsI BAJICHTHOCTH KeJie3a.

CrerneHb HACHIICHHS TEMOTIIOONHA KUCIIOPOAOM, T.€. 00pa30BaHUE OKCUTEMO-

rJI00MHA, 3aBUCUT OT HAMPSDKEHUS KUCIOpoia B KpoBu. [ paduuecku 3Ty 3aBUCH-
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MOCTB OTpa)kaeT TaK Ha3bIBaeMasi KpUBas AUCCOLMAIMHN OKCUTeMOTTIO0NHA. DTa KpH-
Basg uMeeT S — oOpasHyio popmy.

Kpyras wacte rpaduka AMCCOIMAIMM OKCHUT€MOTTIOOMHA COOTBETCTBYET
HaNpsHKEHUIO KUCIIOpOoJia B TKaHAX. 31ech ycunuBaercs aucconuanus HbO,, u O, u3
KPOBHU NepexoauT B TKaHU. OTioras mpaBas 4acTh rpaduka COOTBETCTBYET BHICOKUM
HANpPSDKEHUSM KHCIIOPOAa U CBHIETENBCTBYET O TOM, UTO B 3TUX YCJIOBUSAX COZAEpIKa-
HHUE OKCUTEMOTJIO0MHA Majlo 3aBUCUT OT HAPSHKEHUS KHCIOPOJa U ero MapIHaIbHO-
r0 JIaBJICHHUS B aJbBEOJIIPHOM BO3AyXe. JTa 4acTh rpaduka COOTBETCTBYET IpOIIEC-
cam 00pa30BaHMs OKCHUTEMOTJIOONHA B JICTKHX.

CpoJicTBO reMorjaoduHa K KUCIOpPO1y MU3MEHSETCS B 3aBUCUMOCTH OT MHOTHX
dakropoB. Kak mpaBuio, Bce 3Tu (aKTOphl CMEMIAIOT KPHUBYIO, YBEIUYUBAs WU
YMEHbIIIasi €€ HAKJIOH, HO HE U3MEHSS IPU 3TOM €€ S — 00pa3Hyto Gopmy.

Ecnu cponctBo remMoriiobnHa K KHCIOPOAY MOBBIIMIACTCS, TO MPOIECC HIET B
CTOPOHY 00pa30BaHUsl OKCUTEMOTTIO0UHA, U TPAQUK JUCCOIMAIIMN CMEIIAETCS BIEBO.
D10 HAOMIOJAETCS MPHU CHIDKEHUW HAIPSDKEHUS YTIIEKHCIOTO Tas3a MPH MOHWKCHUH

TeMIiepaTypsl, npu casure pH B menounyto ctopony (puc. 12).
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Puc. 12. I'padux nucconuanuu OKCUreMOTI00UHA:
a — MPU HOpMaJIbHOM NapuuaibHOM naBieHuu CO,,
0 — BIMsIHUE M3MEHECHHNH mapuuanbHoro gaBiaeHus CO,,
B — BJIMSIHME U3MEHEHUU pH, I — BIIMsIHUE N3MEHEHHUIN TEMIIEPATYPHI.
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[Ipu cHMXEHMH CPOACTBA TEMOITIOOMHA K KHCIOPOAY Mpolece UaeT OoJblIe B
CTOPOHY JAMCCOLMAIMM OKCUIeMOTrJI00MHa, IPU 3TOM IpaduK AUCCOLMALUUA CMEla-
€TCsl BIIpaBo. JTO HAOIIOAAETCs NP MOBBIINIEHUHU NMapIHaIbHOTO JaBICHUS YIJIEKHC-
JIOTO Ta3a, IpY NOBBIILEHUN TEMIIEPATYpHl, IIPU CMELIeHUU pH B KMCIIyI0 CTOpOHY.

[Ipu psime MaTONOTHMUECKUX COCTOSHUN HAOIIOAAIOTCS M3MEHEHHUs TMpollecca
TpaHCIIOpTa KUCIOpOoJa KpoBbio. Psin 3aboneBaHuil (Hampumep, HEKOTOPHIE BHJIbI
aHEMMI1) COITPOBOXKIAETCS CIIBUTaMU KPUBOM JTMCCOLIMALMU OKCUTE€MOII00MHA BIIpa-
BO (peke — BIICBO).

Tpancnopr yriiekucjoro rasa. J[Byokuch yriepoja — KOHEYHBIH IPOIYKT
OKHCJIUTEIbHBIX OOMEHHBIX MPOLIECCOB B KIETKAX — MEPEHOCUTCS C KPOBBIO K JIETKUM
B Tpex (popmax: B CBOOOJHOM, B BUJE KUCIBIX COJIEH YrOJbHOW KUCIOTHI U KapOre-
MOIJI00MHA.

Hanpspokenne CO, B apTepUaibHON KPOBH, ITOCTYNAOIIEN B TKAHEBBIE KAITWII-
aspsl, coctaBisieT 40 MM pr.cT. B KieTkax TkaHeil HanbOosbiiee Hanpsbkenue CO, -
60 MM pPT.CT., B TKaHEBOM XUAKOCTH 46 MM pT.cT. B cBsi3u ¢ 3TUM (pusnyecku pac-
TBOpeHHbI CO, NEPEHOCUTCS N0 TPAJUEHTY HANPSOHKEHUS U3 TKAHEBOM KUIAKOCTH B
Kanmwuisipsel. B pesynbrare HanpspkeHue CO, B BEHO3HOM KPOBH COCTaBUT 46 MM
pT.cT. 3aech G6omnbiiast yactb CO, mpereprneBaeT psiji XMMHUECKUX NPEBpallleHud —
npoucxoaut ruaparauus mojekyn CO, ¢ oOpa3oBaHHEM YroJbHOW KHUCIOTHL. B
IUIa3Me 3Ta peakuusi UAET MEIJIEHHO, a B APUTPOLUTAX IMOJ BIMSHUEM (epMeHTa
KapOoaHTHIpa3bl OHA PEe3KO yckopsieTcss mpuMepHo B 10 Thic. pa3. Ilockonabky 3TOT
(dhepMEeHT MPUCYTCTBYET TOJBKO B KJIETKaX, MPakTH4YeCKU Bce MosieKysbl CO,, ydact-
BYIOILIME B PEAKLWH THAPATALMH, TOJDKHBI CHAYalla MOCTYNUTh B OPUTPOLUTHL. B 3a-
BucuMocT OT HampspkeHuss CO, kapOoaHrHapasza KaTaldu3upyeT Kak oOpa3zoBaHuUE
YTOJIBHOM KUCIIOTHI, TaK U PACUICIUICHHE €€ Ha IBYOKHCh YIJIepoAa, U BOy (B Kamui-
asipax Jgerkux). Takum oOpa3om, 3pUTPOLUTHI NEPEHOCAT B PACTBOPEHHOM BHJIE B 3
paza 6onbiie CO,, yeM mia3ma.

YronsHas KucaoTa guccormupyet Ha monsl H' 1 HCO';. KoHIieHTparms HoHOB
HCO;, 0b6pazyromuxcs npu AUCCOLMALIMY COJEN YTOJIbHONW KUCIOTHI, B 9PUTPOLIATAX
BO3pacTaeT. MeMOpaHa 3pUTPOLIMTOB 001a1a€T BBICOKON MPOHUIIAEMOCTBIO ISl aHU -
oHoB. [TosTomy wacte nonoB HCO'; moctynaer B masmy kpoBu (puc. 13). Bzamen
nonoB HCO'; B apuTponuThl U3 mia3mbel BXosaT uoHbl Cl, oTpunarenbHbie 3apsi/bl
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KOTOPBIX ypaBHOBemuBatoTcs nonamu K'. B mimasme KpoBH yBeIMUMBAETCS KOJIUYE-
cTBO OmkapOoHaTa Na. DTOT OOMEHHBIN MPOIECC Ha3bIBACTCS XJIOPUIHBIM CIIBUTOM.

['eMOr00MH CITY’)KUT HCTOYHUKOM KAaTHOHOB, HEOOXOIUMBIX JIJISi CBSI3BIBAHUS
YTOJILHOU KUCIOTHI B (popme OukapOOHATOB. B apuTponmTax TKaHEBBIX KaMWJUIIPOB
00pasyeTcs JOMONHATENRHOE KOMmIecTBO onkapooHata K, a Takke kKapOoreMorio-
6MHa, a B IJIa3Me KPOBU YBEIMYHBACTCS KOIMYECTBO OnkapOoHaTta Na'. B TakoM BH-
ne CO, nepeHoCuTCs K JETKUM.

CO, MOXeT CBS3BIBATHCS TAKKE IMYyTEM HEMOCPEICTBEHHOTO MPUCOCTUHEHUS K
aMUHOTPYMIaM OEJIKOBOTO KOMIIOHEHTa remorioOuHa. [Ipm sTom obOpasyercs Tak
Ha3bIBaeMasi KapOaMHUHOBA CBSI3b.

Yacte monekyn CO, coeauHseTCs] B APUTPOLUTAX C TEMOTJIOOMHOM, 00pa3ys
KapOreMoryioOuH.

B xammmsapax manoro kpyra kpoBooOpaimenust Hanpsikenue CO, cHUKaercs.
Ot HbCO, otmemnsercs CO,. OgHOBpeMEHHO IpoucxoauT oOpazoBanue HbO..
HbO, BeitecHser K u3 GukapOoHATOB. YTONbHAS KUCIOTA B SPHTPOLHTAX OBICTPO
pazmaraercs Ha CO, u H,O. Mounbt HCO; BxoaT B 3puTpouuThl, @ HOHBI Cl” BBIXOAAT
B TITa3My KPOBH, IJie YMEHbIIAeTCs KOJIMUeCTBO OukapboHaTa Na'. JIByoKHChH yrie-

poaa nuphyHaIupyeT B albBEOISPHBIN BO3yX (puc. 13).

IInaama  ASEREON.
BOATYX

= CO

1

Puc. 13. Ilunamuka nporieccoB, MPOUCXOISIINX B TNIA3ME U DPUTPOLIUTAX MTPH
razooOMeHe B TkaHsx (A) u nerkux (b).
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CopepxaHue YTIIEKHCIIOTO Ta3a, HaAXOMAIIETOCS B KPOBU B BUAC XMUMHYECKUX
COCTMHCHH, HEMOCPEJACTBEHHO 3aBUCUT OT €0 HAMPSHKCHHSI U OTHCHIBACTCS KpPH-
BOI, aHAJIOTUYHON KPUBOW AUCCOIHAIINH OKCUTEMOTJIOONHA.

3aBucuMocTh coaepkanust CO, OT CTENeHN OKCUTCHAIMHA TeMOTJI00MHA Ha3bI-
Baetcs 3¢ dexrom XoinaerHa. Jlanubiii 3Q¢dekT yacTUUHO OOYCIIOBJICH pa3IMYHON
CITOCOOHOCTHIO OKCUTEMOIJIOOMHA U JIE30KCUTeMOTJI00MHa K 00pa30BaHUIO KapOaMu-

HOBOH CBS3H.

JAu¢pPy3us razoB B TKAHAX

[TapumansHoe Hanpspkenne CO, B TKaHAX paBHO 60 MM pT. CT. MapHUalbHOE
HanpsbkeHue O, B TKaHSIX CHUXKaeTcd 10 Hysid. OJHaKo, B TKAHEBOM >KUJIKOCTH Hampsi-
xenne CO, coctaBuseT 46 MM pr.cT., a kucnopoaa 20 - 40 mm pr.cT. B aprepuanbHOn
KpOBH, NpUTEKArOIIeN K TkaHsaM Hanpspkenne CO, — menpmie 40 MM pT.CT., a Harps-
xenue O, uyth 6osee 100 mm pt.cT. [Iporcxoaut razooomen, O, nepexoauT B TKaHE-
BYIO KUJKOCTb U B TKaHU, CO, — B KpoBb. B pe3ynbrare KpoBb CTAHOBUTCSI BEHO3HOM
u B Hell Hanpspkenue CO, paBHO 46 MM PT.cCT., a HanpsbkeHue O, — 40 MM pT.CT.

Kucnopos, noctynuBmuili B TKaHU 1O TPAAUEHTY NapLHaIbHOTO JABIEHUS U3
KPOBU TKAHEBBIX KalWUISIPOB JOCTUTraeT MuToxoHApuid. Ilepexomy kucioponga B
TKaHU CIIOCOOCTBYET PACKPBITHE TOMOIHUTEIbHBIX KAWUISIPOB, O] BIUSHUEM IPO-
JTYKTOB OOMEHa BEUIECTB, B YACTHOCTU THCTaMUHA.

TkaneBoe JbIXxaHHE — 3TO MEXAHU3MBI JIOCTABKU U MOTPEOJICHUS KUCIOpOaa, a
Takke oOpasoBanue u BbiieneHue CO, u3 Tkanu. [lyTh KHUcClIOpoaa 0XBaThIBaeT TpU
OTpe3Ka: TPAHCIIOPT KPOBbIO; MU(PPy3Ut0 U3 KaAMMILIISPOB OOJIBIIOTO KPyra KpoBOOO-
palieHus B KJIETKH M UX MUTOXOHJPHH; XMMUYECKUE PEAKIMU C LIUTOXPOMHOW CH-
CTEMOUW MUTOXOHIpUH A oOpa3oBaHust ATO.

Ha oOMeH kucimopoaa v yrieKucaoro raza B TKaHAX BIMSIOT IUIOIIaJAb OOMEH-
HOM MOBEPXHOCTHU, KOJIMYECTBO SPUTPOLIUTOB, MPOTEKAIOMIMX O KAMWIIISIpaM B €111 -
HUILy BpEMEHH, BEIMUUHA TU()PY3nOHHOTO paccTossHUA U Ko puimenTsl 1uddy3uu

TEX CPC, UEPE3 KOTOPLIC OCYIICCTBIIACTCA IICPEHOC Ia30B.
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PEI'YJIALUA IbIXAHUA

[lepBoHayanbHO OBLIM U3YyUYEHBI CTPYKTYPBl MO3ra, KOTOPbIE HEMOCPEICTBEHHO
OTBEYAIOT 32 aKT BAOXa W BbLIOXA. J{JIs 3TUX Lieael MPOU3BOIMIM MEPEPE3KH U Pa3-
pPYLIEHUS MO3TOBBIX CTPYKTYp. BBUIO YCTaHOBIEHO, UTO OT/AEJIEHUE FOJOBHOTO MO3ra
OT CIIMHHOT'O MPUBOAMT K MOJHOM OCTaHOBKE JibixaHus. CiieoBaTeNIbHO, CTPYKTYPHI,
OTBETCTBEHHBIE 3a MPOLECC BAOXA U BBII0XA, HAXOAATCSA B OyIbO0ONMOHTHIHON 00ma-
ctu mosra. A.H. Mucnasckuii (1885 r.) oOHapyxui, 4To pa3pylieHne MeIUaIbHOMI
YaCTH MPOJIOJIrOBAaTOrO MO3ra B HUKHEM YTy pOMOOBUIHON SIMKU NMPUBOJIUT K IOJI-
HOW ocTaHOBKe AblxaHMs. Korma paszpymaroT HEHpOHBI pOCTPAIBHOIO OTZEIa Bapo-
JMEBOTO MOCTA, JbIXaTENbHbIC LMKIbl CTAHOBATCA PEAKUMH WU HEPETyJSPHBIMU.
Jlromcaen (1923 r.) BnepBble HAOMIOAABIINN 3TO SIBJICHUE, CHIETAN BBIBOJ, YTO B PO-
CTPAJIbHBIX y4YacTKaxX BapOJIMEBOTO MOCTa HAXOASTCS HEUPOHBI, KOTOpPBHIE OTBET-
CTBEHHBI 32 CMEHY BJ0Xa Ha BbIIOX. OH Ha3BaJl MX MHEBMOTAKCUYECKUM IIEHTPOM,
KOTOPBIN CITOCOOCTBYET MEPUOINYECKON NEATETbHOCTH AbIXaTEIbHOIO LEHTPA, YBE-
JMYMBAET CKOPOCTb Pa3BUTHsI WHCIUPATOPHOW aKTUBHOCTH, TMOBBHIIIAET BO30YyaH-
MOCTh BBIKJIIFOYEHHS BJI0Xa, YCKOPSIET HACTYIUIEHHE cleAyrolle mucnupauuu. [lpu
nepepe3kax Mo BEpXHEMY Kparo BapoJIMeBa MOCTA JAbIXaHUE CTAHOBUTCSI pPUTMUYHBIM,
C JUIMHHBIMU TIay3aMM U 3aJIep’KUBAETCS Ha BBIJOXE. 37I€Ch HAXOJIUTCS amHelcTuye-
CKUU bIXATEIbHBIN LIEHTP.

['unoTtanaMmyc M peTUKyisipHas (GopMals ONpeAessiioT y4acThe JbIXaHUS B
OYMOILIMOHAIBHBIX U BETETATHBHBIX PEAKIHAX, a MO3KEUOK KOHTPOJIMPYET aKT JbIXa-
HUS TIPY IBMDKCHUU.

B perymsimuu npixanus NPpUHUMAIOT YYacTHE M MOJyIIapvs OOJBIIOTO MO3Ta,
KOTOpBIE YYacCTBYIOT B TOHKOM aJICKBaTHOM IPHUCTOCOOJICHUH JbIXaHUS K MEHSIO-

IUMCA YCIIOBHAM CYIICCTBOBAHUSA OpraHuU3Ma.

PedaexkropHas peryjasuus AbIXaHU ¢ MEXaHOPELENTOPOB
B nbIxaTenbHBIX MyTSX Y€I0BEKA HAXOISATCS CIEAYIOUINE TUIIbI MEXaHOPELIETITOPOB:
1. peuentopsl pacTsLKEHUS JETKUX (MEIEHHOAAANTUPYIOIIUECS );
2. uppuTaHTHBIC (OBICTPOATANTUPYIOIIUECS ), PELIENTOPHI CAUZUCTON 000JI0U-
KU JIbIXaTEJIbHBIX IMyTEH;

3. J-penenTopsl (FOKCTaaIbBEOJISIPHBIE PELIENITOPBI KAMWILISPOB JIETKUX ).
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Penenrtopsl pacrskenus jJerkux (PPJI) Haxondarcs B riaikux MBIIIIAX Tpa-
xer U OponxoB. OHu cBsi3anbl ¢ 1] KpymHBIMU MUETMHU3UPOBAaHHBIMU addepeHt-
HBIMU BOJIOKHAMM n.vagus. AJEKBaTHBIM Pa3apaXKUTEIEM ITUX MEXAHOPELENTOPOB
ABJISIETCA PACTSKEHUE CTEHOK BO3AYXOHOCHBIX IyTeld. MeXaHOpeuenTopbl UMEIT
pa3Hble TOPOTH pa3/ipakeHus: (HU3KO — U BBICOKOMIOPOTOBLIE). Perientopsl pacTsixe-
HUS JIETKMX 00JIaJaloT MEUICHHOW ajanTaiued, Tak Kak 3aep>KKa JIbIXaHUs Mallo
WU3MCHSET WX aKTHBHOCTh. MIMEHHO € 3THUX PEIenTOpOB OCYIIECTBISCTCS pediiekc
camoperysinuu Apixanus — peduiexc I'epunra-bpeiiepa. Y HapKOTU3MPOBAHHBIX
JKUBOTHBIX pa3lyBaHWE JIETKUX BBI3BIBACT PEQIICKTOPHOE TOPMOKCHHE BIOXa U
HACTYIUJICHUE BBIJIOXA, @ PE3KOE YMEHBIIIEHUE 00beMa JIETKUX MPUBOJAUT K aKTUBAIIUU
Broxa. I[lpu mepepeske OyXAaroOlMX HEPBOB ATHU peakiuu ucue3aroT. HeppHbie
OKOHYAHHUSI, PACIIONIOKEHHbIE B OPOHXUAIBHBIX MBIIIIAX, UTPAIOT POJIb PELENTOPOB
pacTsHKEHUS JIETKUX. X OTHOCAT K MEQJIEHHO aJalTUPYIOLIMMCS pEeLEeNnTopaM pac-
TSOKCHUS JIETKUX.

B sniutenuanbHbIX U CyOANUTEINATIBHOM CJIOSIX BCEX BO3yXOHOCHBIX MyTEH, a
TaKke B 00J1acTU KOpHEH JIETKUX PACIOJIOAKEHBI TaK Ha3bIBAaEMblc HPPUTAHTHBIE pe-
HENTOPbI, KOTOpbIe 00J1aJJal0T CBOMCTBAMU MEXaHO- U XeMOpPEIENnTOpoB. Perentopbl
BO30Y)KIAIOTCS TP PE3KUX U3MEHEHUSIX 00BheMa JIETKUX, a TAKXKe MPU MTHEBMOTOPAK-
ce, KOJUIaIICe, aTeyIeKTa3ax, Ipu JACHUCTBUU HA CIM3UCTYIO MBUIEBBIX YaCTHIl, [1APOB
€IKUX BEIIECTB U HEKOTOPHIX OMOJIOTMYECKH aKTUBHBIX BEIIECTB. JTHU PEIEHTOPHI
obOnamaroT ObIcTpoil anmanrtanuend. Tak, Hampumep, BO30YXKICHUE UPPUTAHTHBIX pe-
LENTOPOB MEXAHUYECKUMU PA3IPAKUTEINIMH MPUBOAUT K YBEIIMUYCHUIO YACTOTHI JbI-
XaHUsI, CYKEHUIO OPOHXOB; XUMHUYECKUMH — BBI3BIBAET KallNIEBOU peduiekc.

J-penentopsl (f0KCTaaabBEOISPHBIE PEUENTOPhl KAMWUIIPOB JIETKUX) Pacro-
JIArarTCAd B MHTEPCTUILIUM aTbBEOJI, B MECTAX MX KOHTAKTA C KaMwusIpaMu. JTU pe-
HENTOPhl 0COOCHHO YYBCTBUTEILHBI K HHTEPCTULIMAIIBHOMY OTEKY, JISTOYHON BEHO3-
HOW THUIEPTEH3UHU, SMOOJUU MEJIKUX COCYJOB JIETKHUX, a TakKe K JCUCTBUIO psiaa
OMOJOTUYECKH AaKTHUBHBIX BEMIECTB (HUKOTUH, THUCTamMuH). Crumynanus J-
pPELENTOPOB BBI3BIBAECT BHAUYAJIE AITHOD, 3aTEM IMOBEPXHOCTHOE TAaXHWITHOJ, TMIOTEH-

310 U OpaJuKapIuio.
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Coaepsxkanue ra3zoB B KPOBH ¥ THIIbI AbIXaHHSA
['unepkanHus — nosbieHue HanpsokeHuss CO, B KPOBH.
['unokanHus — nonmxkenue HanpspkeHus CO, B KpOBH.
Hopmokannust — HopmanbHOe HamnpspkeHue CO, B KpoBH.
HopMmoxkcust — HopManbHOe conepxkanue O,.
['nnokcus — HepocTatok O, B OPraHu3Me U TKaHsX.
['mnokcemus — HenoctaTok O, B KPOBU — YMEHBLICHUE €0 HAIIPSKEHUS.

['unepokcus — yBenuueHnue HanpskeHus: O, B KpOBH.

® N kWD =

Acdukcust — oTHOBpEMEHHAas TUIIEPKAITHUS U TUTIOKCHSI.

9. DilmHO’ — HOpMAJLHOE JBIXaHUE B COCTOSIHUU TTOKOSI.

10. 'unepnHos — yBeITU4YEeHHUE TITyOUHBI TbIXaHUS.

11. TaxummHO? — yBENMYEHUE YACTOTHI JbIXAHUS.

12. lucniHo3 — ofpbllIKa (YBEIMUEHUE YaCTOTHI U TITyOUHBI IbIXaHUS).

13. AOHOD — OCTaHOBKA JIbIXaHHS.

PeduiekTopHas peryjasiuus ¢ XeMOpeuenTopos

Perynsuusa BHELIHEro AbIXaHUS HAIIPaBJICHA HA MOJJIEPKAHUE MOCTOSIHCTBA ra-
30BOr'0 COCTaBa BHYTPEHHEN Cpeabl Opranu3mMa. 3HadyeHus pH aprepuanbHON KpOBU U
HanpspkeHns: B Hell CO,; u O, HE TOJIbKO HENOCPEACTBEHHO 3aBUCIT OT BHEIIHErO
JIbIXaHUSl, HO, B CBOIO OUYEPE/b, OKA3bIBAIOT BIUSIHUE HA BEHTUJISIUIO JIETKHUX.

OnbiT @penepuka — onbIT, JeMOHCTpUpytomi 3Hauenne CO, u O, B Mmexa-
HU3MaX PETYJSIUN YacTOThI U TIIYOMHBI JbIXaTebHBIX JBMKEHUN. Vcronb3ytoTes 1Be
MOJIOTBITHBIE COOAKH, MMEIOLIUE MEPEKPECTHOE KPOBOOOpAILIEHUE T'OJIOBHOTO MO3ra;
€CJI Yy OJHOM CcOOAaKM MCKYCCTBEHHO BBI3BAaTh TMIIEPBEHTHIIALIMIO, TO Y BTOPOH pa3o-
BBETCS alTHO? BCJIEACTBUE BBIMBIBAHUS M3 KpoBH TepBoil cobaku CO, U yBeIMUEHUS
O,. Ecnu y nepBoii co0aku nepekaTth Tpaxer, TO y BTOpor cobaku OyieT HaOoAaTh-
Csl yYallleHHE U YIIIyOJeHHEe JbIXaTelbHbIX JABMKEHUH (JAMCIIHO3), 32 CUET KPOBH, O€lI-
HoUl O,, HaceimeHHOW CO, W OMBIBAIONICH BIXATENLHBIA IIEHTP y BTOPOM coOaku
(puc. 14).

Baussaue CO,. YBennuenne Hanpsikenus CO, B apTepraibHON KpOBU (TUIIEP-
KaImHYs) PUBOAUT K TOBBIIMIEHUI0O MUHYTHOTO 00beMa japixanus. Kak mpasuio, mpu
ATOM BO3PACTAIOT JBIXATEIIbHBINA O0BEM U YaCTOTA JABIXATEIbHBIX JIBHKCHUM.

v HCKOTOPBIX JIIOI[efI IIoCJIC AJINTCIIbHOTO HHTCHCUBHOI'O AbIXaHHWs (FI/IHepBeH—
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TI/IJISIIII/II/I) Ha6JII-O,IIa€TC}I BpEMCHHAs1 OCTAaHOBKA AbIXaHWS (al'[HOE)) — 9Ta OCTAaHOBKa
06YCHOBHCH3 OTCYTCTBUCM (((1)I/IBI/IOJIOI‘I/I‘ICCKOFO CTUMYJIATOPA AbIXAHUA) - COQ, TakK
KaK BO BpCM: THIICPBCHTUIIALIMN C02 BBIMBIBACTCA W HAIIPAKCHUC €TI0 B apTCpUAJIb-
HOH KpOBH ITagacT. O,ZIHaKO Y psAaa JUIL II0CJIC THIICPBCHTUILIIUKY BO3HUKACT HC all-
HO3, 4 JIMIIb HCKOTOPOC YMCHBIICHUC MUHYTHOI'O oO0BeMa JAbIXaHHs]. OTO MO3BOJISICT
MNPCAIIOJIOXKNUTh, YTO CYHICCTBYCT HEKUM HCHTpaHLHLIfI MCXaHH3M, BaHYCKaIOHII/Iﬁ

JbIXaHUE JaXKe B OTCYTCTBUE CTUMYUpYytouiero nencteus CO,.

1 cobOaka

RALRA AR Raak

Puc. 14. OneiT @peneprka ¢ NEPEeKPECTHBIM KPOBOOOPAIIIEHUEM Y COOaK.

Biausinne H'. Ecn nponcxonut cHkenne pH aprepuanbHOil KpoBH (amo3)
10 CPABHEHUIO C HOPMAJIBHBIM YPOBHEM, PaBHBIM 7,36 BEHTUJISALUS JIETKUX YBEJIHYHN-
Baercd. [Ipu Bo3pactanum pH Bbllle HOPMBI (QJIKaJI03) BEHTUISALUS YMEHBLIAETCH,
XOTSl U B HECKOJIbKO MEHBIIIEN CTENEHH.

Bausinue Henpocrarka Q,. CHrxenue HanpsbkeHust O, B apTEpUAIBHON KPOBHU
COIPOBOXK/IAETCSl YBEJTMYEHUEM BEHTWIALIMU JIETKUX. JTO HAOMIOAAeTCs MpHU Hamps-
KEHHM KHCIopoaa, paBHOM 50-60 MM pT.CT. ApTepuanbHasi THIIOKCEMHSI MOKET BO3-
HUKHYTh BO BpeMs MpeObIBaHUS Ha OOJBILION BBICOTE, I/ie aTMOC(HEpPHOE JaBIIEHUE, a
BCJIEJICTBUE 3TOrO M napuuanbHoe AaBieHue O, BO BABIXAEMOM BO3IyXE MOHHMKEHBI.

Hanpsixenue O, B apTepuaibHON KPOBU CHHXKAETCS TAKXKE MPH JIETOYHOM MAaTOJIOTHH.

Posib XeMopenenTopoB B peryJisiiiu AbIXaHUS
KoHTposnb 3a HOpMalIbHBIM COJIEpKaHUEM BO BHYTPEHHEW cpene opranuzMma O,
CO, u pH ocymecteisiercs: nepuepuuecKNMI 1 HEHTPAJIbLHBIMH XeMOpeLenTopa-

MH. AJIEKBATHBIM pa3ApakureneM AJsi nepudepuyecKuX XeMOPEEnTOPOB SBISIETCA
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yMeHbllIeHHEe HarnpspkeHue O, apTepuanbHON KPOBHU, HO B OOJIbILIEH CTENEHU yBEJIUYe-
Hue HanpsbkeHue CO, n ymeHblieHne pH, a 11 HeHTpabHBIX XEMOPELIENITOPOB —
yBeIu4eHre KoHueHTpai H' Bo BHEKIIETOUHOM HUAKOCTH Mo3ra i Hanpsikenus CO,,
I[Hepugepuueckue (aprepuabHbie) XeMOPeUENTOPbI HAXOISITCA B OCHOB-
HOM B KapOTHJHBIX TENbLIAX, PACHOJOKEHHBIX B 001acTH Ou(ypKkauuu oOIUX COH-
HBIX apTEPUM, U AOPTAIBHBIX TEJbIAX, HAXOMAIIMXCS B BEPXHEHW M HM)KHEM 4aCTAX
nyru aopThl. CUTHABI OT XEMOPELIENITOPOB A0PThI MOCTYIAIOT M0 a0PTAJILHON BETBU
OJIy>K/IaloIIero HEpBa, a OT XEMOPELIENTOPOB KapOTUIHOIO CHHYCA - [0 KapOTHUIHOMN
BETBU SI3bIKOTJIOTOYHOTO HepBa (HepB ['epuHra) Kk JopcajibHOM TpyIIe AbIXaTeIbHbIX
HEHPOHOB MPOAOITrOBaTOr0 Mo3ra. bonee BaxkHyto poib B Bo30yxaeHuu L urparot
XEMOPELENTOPBI KAPOTUIHOTO CUHYCA.
LenTpanbHbie (MeAyUIAPHBIE) XeMOPELENTOPbI YyBCTBUTEIbHBI K U3MEHE-
HUIO KOHIIeHTpaiuu H' MeXKIeTouHo# Mo3roBoii skuakoctd. OHH IOCTOSHHO CTH-
mynupyiorcs H', KOHIeHTpamusi KOTOpbIX 3aBHCUT OT HampsokeHus CO, B KPOBH.
[pu ysenuuenun nonoB H' u nanpsxenus CO, yBeIUUMBAETCs aKTUBHOCTh Helpo-
HOB /[I] mpomonroBaToro Mo3ra, pacTeT BEHTHUISLUSA JIETKUX, U JbIXaHUE CTAHOBUTCS
Oonee rioy0okuM. ['unepkanHus U aua03 CTUMYJIUPYIOT, a TUIIOKAIIHUS U ajKajo3
TOPMO3AT LIEHTPAJIBHBIE XEMOpPELENTOpbl. L[eHTpanpHble XeMOpEeLenTophl MO31HEe
pearupyroT Ha U3MEHEHHs Ta30B KPOBH, HO BO30YIMBILINCH, 00ECIIEUUBAIOT MPUPOCT
BeHTWIIKHU Ha 60-80 %.
OTKJIOHEHUS, BbI3BaHHBIE M3MEHEHUSAMHU OOMEHA BEILECTB WJIM COCTaBa JibIXa-
TEJIBHOT'O BO3/lyXa, IPUBOJAT K U3MEHEHHUIO aKTUBHOCTH ABbIXaTEIbHBIX MBI U AJIb-
BEOJISIPHOM BEHTWIALIMM, BO3Bpamias 3HadeHus Hanpspkenusa O,, CO, u pH k ux

JIOJDKHOMY YPOBHIO (TIpUcIiocoOuTebHas peakius) (puc. 15).

OomkHble

IHAYEHMA
=2 [«[leixaTenbHbli LeHTp®
Fco., pH @ F-',;,2 [

/ {reHepaTop puTMa) \
MUt

ApTepHansHan ]
PCl}z- DH. pOz i

AnNbBEONARPHER
\ BEHTWIALWA
HMameHeHwe oBmena
BellecTe, geixaTenk-
HbEIA BO3OYX

Puc. 15. Ponb xemMopenenTopoB B peryJisiiuy JbIXaHUs
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Takum 0Opa3om, TTIaBHAsS 1E€JIb PETYJISLUU JIbIXaHUSI COCTOUT B TOM, YTOOBI Jie-
royHasi BEHTUJISILIMA COOTBETCTBOBAJA META0OJIMUYECKUM MOTPEOHOCTAM OpraHus3Ma.
Tak, npu ¢duzudeckoil Harpyske Tpedyercst OOJbIle KUCIOPOAa, COOTBETCTBEHHO

JOJIKCH BO3paCTH 00BeM JAbIXaHHsI.

JbIxaTeJbHbIe HEHPOHBI IPOA0JATr0OBATOI0 MO3ra

Jeixarenbabiid 11eHTp (JILl) — COBOKYIMHOCTh HEHPOHOB crielupUuUecKux (Ibl-
XaTeNbHBIX) SAEP MPOJIOJIrOBaTOr0 MO3ra, CIIOCOOHBIX F€HEPUPOBATH JbIXATEIbHBIN
puTM. B poaonaroBaToM MO3re UMEETCs 2 CKOIUIEHUS IbIXaTeJIbHBIX HEUPOHOB: OJI-
HO W3 HHUX HAXOOUTCSA B OPCAJIbHOM YacTH, HEAAIEKO OT OAMHOYHOIO sapa — JIOp-
caibpHas apixatensHas rpynmna (1), npyroe pacnoiokeHo BeHTpajibHee, BOJIU3U OT
JIBOMHOTO siipa — BEHTpaJibHas AbixaTenbHas rpynna (B/L'), rae okanu3oBaHbl LEH-
TPBI BAOXA U BbIIOXA.

B nopcanbHOM siipe Obut OOHApy>KEHbI JBa Kjiacca HEHPOHOB: MHCIUPATOP-
Hble Heiiponsl Tuna la u IP. [Ipu akTe BMoxa Bo30yx)aatoTcsa oda Kiacca d3TUX HEHpo-
HOB, HO BBIIIOJIHSIFOT PA3HBIE 3aa4H:

e uHCHUpaTopHblie lo-HEHPOHBI aKTUBUPYIOT 0-MOTOHEUPOHBI AUadparmMaib-
HOM MBIIILBI, U, OQHOBPEMEHHO, MOCHUIAIOT CUTHAJIBl K MHCIMPATOPHBIM HEHPOHAM
BEHTPAJIBHOTO JBIXaTEJIbHOTO si/ipa, KOTOpPblE B CBOIO OYepeab, BO30YXKIalT -
MOTOHEHPOHBI CKEJIETHBIX JIbIXaTEIbHBIX MBIIIIL;

e uWHCHUpaTopHbie [B-HENPOHBI, BO3SMOKHO C MOMOIIBI0 BCTABOYHBIX HEHPO-
HOB, 3aITyCKarOT ITPOLECC TOPMOKEHU [0-HEMPOHOB.

B BenTpasibHOM siipe ObUIM OOHApYKEHBI JIBa TUIA HEMPOHOB — MHCIUPATOP-
Hble (0T HUX BO30YXXJIE€HHE UAET K aidb(ha-MOTOHEHMpPOHAM CKEIETHOW AbIXaTeIbHOU
MYCKYJIaTypbl) U 3KCIUPATOPHbIE (AKTUBHPYIOT 3KCHUPATOPHBIE CKEJIETHBIE MBbIIII-
1bl). Cpeau HUX ObLUIM BBIJEJEHBI CIEYIOIINE BUIbI HEMPOHOB:

1) «paHHMe» MHCIUPATOPHBIE — AKTUBHBI B Havase (ha3bl B10Xa (MHCIIUPALIMN);

2) «I03IHKNE» UHCIUPATOPHbIE —AKTUBHBI B KOHIIE BAOXA;

3) «1OJIHBIE» MHCIIUPATOPHBIE — AKTUBHBI B TEUEHHE BCETO BJI0XA;

4) NOCTUHCIIUPATOPHBIE — MAKCUMAJIBHBIN pa3psii B HaYaje BbI10Xa;

5) 3KCUpPaTOpHbIE — aKTUBHBI BO BTOPYIO a3y BbIIOXA;

6) npeuHCMpaTopHble — aKTUBHBI Nepe BA0XOM. OHM BBIKJIIOUAIOT AKTUBHYIO

AKCOUPALUIO (BBIIOX).
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HCﬁpOHBI 9KCIIUPATOPHOTO U HHCIIMPATOPHOI'O OTACIOB AbIXAaTCIbHOI'O HCHTPA
q)YHKHI/IOHaJILHO HCOOAHOPOAHBI, KOHTPOJUPYIOT PA3HBIC (1)331,1 AbIXAaTCJIBbHOI'O IITHMKJIa

U pabOTalOT PUTMHUYECKHU.

JIpIxaTeabHbIE HEHPOHBI BapoJIMeBOIr0 MOCTA

ITHeBMOTAKCHYECKHUI LIEHTP — MHCIIMPATOPHO-IKCIUPATOPHBIE HEUPOHBI
(BO30Yy’KIIar0TCsl B KOHIIE BJIOXA M B Hadaje BIIOXA) M AKCITUPATOPHO-WHCITUPATOPHBIC
(B KOHIIE BBIZIOXA, HAvaJie BAoXa). JIJIT akTHBHOCTH 3THX HEHPOHOB, HEOOXOUM TIOTOK
UMITYJIECOB OT MEXaHOPEIENITOPOB JICTKUX (PelenTopoB pacTsokeHus) 1mo addepeHt-
HBIM BOJIOKHAM Baryca. OTOT IMOTOK CIOCOOCTBYET BO30YXKICHHIO HHCIIMPATOPHO-
AKCIUPATOPHBIX HEHPOHOB, B pe3yJIbTaTe 00JIeryacTcs epexoi OT BAOXa K BBIJIOXY.

B cpenneii u kayganpHOM 001aCTSX MOCTA, I7Ie HAXOJIUTCS LEHTP amHei3uca,
TaKke OOHAPYKEHBI JIbIXaTeIbHbIC HEUPOHBI: B CpeAHEH 00JacTH HaXOAATCS TIpe-
UMYIIIECTBEHHO MHCITUPATOPHO-IKCITUPATOPHBIC HEUPOHHI, a B KayJadbHON 00J1acTH

— [IPCUMYIICCTBCHHO 3KCIITMPATOPHO-UHCIINPATOPHBIC.

Purmuyeckasi cMeHa AbIXaTeJbHbIX (pa3

COBOKYITHOCTB JIbIXaTENbHBIX HEUPOHOB IIPOJIOIATOBATOTO MO3Ta U MOCTA B I0-
clie/IHee BpeMs MPUHSATO Ha3bIBAaTh LEHTPAIbHBIM MexaHu3MoM Jbixanus (LIM/]).

B ocHOBe cOBpeMeHHBIX MpeAcTaBieHU 0 pyHKunoHupoBanuu LIM/] nexut
npeactasienue bpennu (1975 r.) o HAIMYKUKM B MO3T€ JBYX HEUPOHHBIX OJIOKOB, BbI-
MOJHSAIOIIMX ONPEACICHHYIO 3a/1a4y:

1) reneparopa HeHTpaibHOU HHCIMpaTopHO akTuBHOCTH (LIUA) - la.

2) MexaHu3Ma BbIKIIOYeHUs uHcnupauuun — nyia I m WUT HelipoHOB.

['enepatop LUMA npeacTaBiieH HHCOUPATOPHBIMU HeipoHamu Tuna lo, joka-
nu3zoBanHbiMU B JI/II" mpoponroBaTtoro mo3ra. OHM BO30Y>KJAlOTCSl 32 CUET MOTOKA
ad(epeHTHBIX UMITYJIbCOB C IEHTPAIBHBIX U TEPUPEPUIECKUX XEMOPEIETTOPOB
(XP). AKTHBHOCTH JAaHHBIX PELENTOPOB HAXOAUTCA B MPSIMOM 3aBUCHUMOCTHU OT CO-
Jiep’KaHusl B KPOBH KUCJIOPOJIa U YIJIEKHCIIOTO Tra3a (nepudepudeckie peenTopsl) 1
KOHLIEHTPALM¥ IPOTOHOB B JINKBOPE (LEHTPAIBHBIE XEMOPELENTOPHI).

[Ipu BO30OY)1eHHM HEHMPOHOB TUIA [0l CUTHAN OT HUX MJIET K SApaM JbIXaTellb-
HBIX MBI cnuHHOro Mo3ra (M), (puc. 16). OIHOBpPEMEHHO OT WHCIHPATOPHBIX
HeHpoHOB Tuna lo curuan uaeT K UHCOUPATOpHBIM HelipoHam tumna IB. J{ns akTuBHO-
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CTH HEHPOHOB TUMA I} BaKHBIM SABJISIETCSI TOTOK UMIYJIbCOB OT PEIENTOPOB PacTsi-
kenust erkux (PPJI). Ilpenmonarator, 9yto f — MHCIHpATOpPHBIE HEHPOHBI BO30YXK-
AT uHcnupaTtopHo-Topmo3ssiue Heliponsl (MT). Kpome Toro, Ha 3TH HEWpOHBI
JEUCTBYET MOTOK MUMITYJIbCOB OT HEMPOHOB, JIOKATU30BAHHBIX B BApOJIMEBOM MOCTY,
OT TaK Ha3bIBAEMbIX MHEBMOTAKCUYECKOTO U amHecTruueckoro 1neHTpoB (I1TLL). Ouu
CIIOCOOCTBYIOT CMeHe Bjaoxa Ha BbAoX. UT HelpoHbl BO30YIMBIIMCH MOCHLIAIOT
TOPMO3HBIE UMITYJIBCHI K [0, OHM TOPMO3ATCS M NEPECTAIOT MOCHUIATh UMIYJIBCHI K
MOTOHEHpoHaM, HacTymnaeT BeIoX. [Ipu aToM I He BO3OykmatoTcs u He BO30yX1a-

10T T HENpoHBI, KOTOPBIE EPECTAIOT TOPMO3UTH lo.. BHOBB HacTymaer BOX.

- XP - xemopelenTopel
« M — MOTOHEHRpPOHL!
- PPN - peuentopkl
pacTHA#HeHWA N erknx
XP . IB—vHHCHHﬂaTGDHbrEB-
HENpOHE!

- 1@ — MHCMWPATOpHBLIE O-
HEWpPOHEI

« WIT —HCnupatopHeie
TOPMO3HBIE HERDOHEI

- [T —
MHEBMOTAKCUYECKHA
LUEeHTp

- H—HucxogaAu ee BnAHne
Bblll enexaLl X CTpYKTYP

Puc. 16. Putmuueckas cMeHa JbIXaTelbHbIX (a3

ABTOMATHSA bIXATEJIbHOI0 HEHTPA U KOHTPOJIb MEXaHU3MA AbIXaHUS

B nepBbie gHU nocne poXAEHN HEMPOHBI AbIXATENBHOTO EHTPA CTBOJIA MO3Tra
o0naaroT aBTOMAaTHEH, T.e. CIOCOOHOCTHIO K CIIOHTAHHOMY TMEPHUOIUYECKOMY BO3-
oyxnaenuto. [1lo mepe hopMUpOBaHUS CUHANITHYECKHUX CBSI3€H JBIXATEIBHOTO IEHTpa
c apyrumu otaenamu [HHC mnelicmMekepHbId XapakTep aKTUBHOCTHU JIbIXaTEIbHOTO
IIEHTpa yTpauyuBaeT (U3HOJOTUYECKOE 3HAUCHHUE. Y B3POCIBIX I TMEPHOIUIECKOMN
nesirenbHOCTH HelipoHoB [[L] HE0OX0aMMO MOCTOSIHHOE MOCTYIUIEHHE K HUM CUTHA-
JIOB OT XEMOPEIENTOPOB, a TAK)KE OT PETHKYISApHON opmaruu ctBoia mo3sra. Ilo

MCPEC U3PACXOJ0BAHUA ITOCTYIIUBIICTO ITPHU BAOXE KUCIIOpOAa U ﬂaﬂLHeﬁmero HaKOII-
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JICHUs B TKAaHAX U KPOBU JBYOKHUCH YIJIEpOJa HAYMHACTCA CIIEAYIOIIMHN BIOX: IIPO-
1[ECCHl PUTMUYECKOTO ABIXaHMS IOCJIEI0BATEIBHO OCYIIECTBISIOTCSA BCIO KU3Hb HH-
JIVBUJA.

HelipoHbl BIXaTE€NBHOTO LIEHTpa padOTal0T pUTMHYECKH. OQHAKO pUTMUYE-
CKasi aBTOMAaTU4YECKas IEATCIIbHOCTh HEUPOHOB IBIXAaTEIBHOIO LEHTPA HAXOIMUTCS

1O/ BJIMSIHUEM MHOTOYHCIIEHHBIX (hakTopoB (puc. 17).

Mpsivoe AeRcTBKE Nexxuueckme Bonesoe
co, BAWAHMA paanpaxeHne

+

CHIHANW3aUWA oT
LBIXATENBbHbIX

4 | nyren

CHMHANK3ALMA OT
ABIXATENLHELX

MLl T—

OrixaransHuii LERTP

CHIHANM3ALMA OT |
COCYAKETRIX Gapo-
W XEMOPELIERTOPOR

CurHannaauwa or
anekaeon Nenmx

Puc. 17. MHOXECTBEHHBIN KOHTPOJIb pa0OTHI IBIXATEIILHOTO LIEHTPa

Taxum oOpa3om, riaBHast LIeJIb PETYJIALNUU JbIXaHUSI COCTOUT B TOM, YTOOBI Jie-
royHasi BEHTUJISILKSA COOTBETCTBOBAJIA META0OJIMUYECKMM MOTPEOHOCTAM OpraHus3Ma.
Tak, npu ¢usnueckoil Harpyske TpeOyercst OOJiblIe KHUCIOpOAa, COOTBETCTBEHHO
JOJKEH BO3pacTu o0beM JbixaHus. KpoMe TOro, mpu OCyIIECTBICHHH HEKOTOPBIX
pedrekcoB (HarpuMep, TIOTaTeNIbHOTO, KAalJIEBOI0, YAXATEIbHOI0), a TAKXKE ONpe-
JEJICHHBIX BUJOB JI€ATEIHOCTH (pe€4yH, CMeXa, MEHUs U T.lI.) XapakTep AbIXaHUs
JOJDKEH U3MEHAThCA. [ onTUManbHOrO MPUCHOCOOJIEHHS AbIXaHUSI KO BCEM 3TUM
YCIOBUSIM HEOOXOJMMBI CIIOKHBIE PETYJISTOPHBIE MEXAHU3MbI C MHOTOYHCICHHBIMU

CCHCOPHBIMH KaHaJIaMH.
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BO3PACTHBIE OCOBEHHOCTH JABIXAHUA

IlepBbIii B10X pe0eHKa, NPUYUHBI €0 BOSHUKHOBEHMS

PoxxneHre BbI3BIBAET PE3KUE MU3MEHEHUS COCTOSIHUS JbIXAaTEebHOTO IIEHTPA,
MPUBOJSIINE K HAYaTy BEHTHIIALINH.

dakTopbl, CTUMYJIUPYIOIINE MTEPBHIN BIOX:

e HamMuHe B KPOBHM T'YMOpPANbHBIX pasapaxuteneil ppixanus: CO,, H' u He-
JIOCTATOK KUCJIOPOJIA;

® pe3Koe yCWICHHE MOoToKa ad(PepeHTHBIX UMITYJIECOB OT PELENTOPOB KOXKHU
(X0J0/I0BBIX, TaKTWJIBHBIX), MPOMPHOPELIETITOPOB, BECTUOYIOPEIEITOPOB, HACTYyIA-
IOLLEE B MPOIIECCE POJIOB U Cpa3y MOCIE POXKACHUS. DTH UMITYJIbChl aKTUBHPYIOT pe-
TUKYJSIPHYIO (POpMALIMIO CTBOJIa MO3ra, KOTOpas MOBBIIIAET BO30YIUMOCTb HEHpPO-
HOB JILIXaTEJILHOTO IIEHTPA;

® YCTpaHEHHUE HMCTOYHUKOB TOPMOXEHUSI JIbIXaTEIBHOTO IeHTpa. Pazmpaxe-
HUE KUIKOCTHIO PELENTOPOB, PACIOJIOKEHHBIX B 00JIaCTU HO3JPEH, CUIIBHO TOPMO-
3UT JbIxaHue (pediiexc «HbIpsbIKa»). [loaToMy cpazy npu poKIEHUH TOJIOBKH
1012 U3 POJIOBBIX MYyTEH, aKylIepbl yAAISIOT CIU3b U OKOJIOTJIOIHBIE BOJIBI U3 JbI-
XaTEJIbHBIX ITYTEH.

[TepBbIit BIOX HOBOPOKICHHOTO XapaKTEPU3YETCS CHIIBHBIM MHCIHUPATOPHBIM
BO30YXKJIEHUEM MBIIII] BJIoXa, Mpex e Bcero auadparmel. [Ipu nepBoM Baoxe npouc-
XOJIUT CWJIbHOE CHUKEHUE BHYTPHUILIEBPAILHOTO IABJICHUS. DTO HEOOXOAUMO JIJIS:

1) mpeoiosieHns CUITBI TPEHUSI MEXKTY KUIKOCTHIO, HAXOMASIICHCS B BO3yXOHOCHBIX
MyTSAX U UX CTEHKOU; 2) MPEOI0JIEHUS CUJIbl IOBEPXHOCTHOI'O HATSKEHUSI allbBEOJ Ha
IPaHUIE KUIKOCTb-BO3yX MOCTE MONaJaHus B HUX BO3TyXa.

JlmurensHOCTH miepBoro Baoxa 0,1-0,4 c. O0beM BIBIXaeMOI'0 BO3/IyXa COCTaB-
asiet 20-80 mui. OcoOEHHOCTHIO TIEPBOTO JABIXATEIBHOTO IMKJIA SIBISETCS OOJbIast
JUTUTEIIbHOCTh BbIZioXa. [IepBbIif BBIIOX, SBISETCS AKTUBHBIM: OH COIMPOBOXKIACTCSA
COKpAIIEHUEM JKCIUPATOPHBIX MBIII. BHyTpuUIIeBpanbHOE NaBJICHUE TIPU TIEPBOM
BBIJIOXE CTAHOBUTCS TOJIOKHUTEIBbHBIM. BBIIoX mpoucxonut Ha (HoHE CYKEHHOU To-
JIOCOBOM MIENH M COMPOBOXKIaeTCsa KpUKOM. [Ipu mepBoM BeIIoXE peOSHOK BBIBIXAET

B cpeanem 24 mi (ot 16-30 M) Bo3ayxa.
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Oco0eHHOCTH BEeHTHISIIIUM JIETKHX B IETCKOM BO3pacTe

HoBopoxzaennsie Bceraa apimaT HOCOM. YacToTa IbIXaHHsI BCKOPE MOCIE POXK-
JeHus B cpeHeM okono 40 B MunyTy. B TedeHue nepBoro roja >kM3Hu peOEHOK HaXo-
JUTCSL KaK Obl B COCTOSIHUM (DU3HOTIOTMUYECKON OABIIKH. JIpIXaTeabHble MyTH Y HOBO-
POXIIEHHBIX Y3KHE, MX a’3pOJMHAMHUYECKOE COIPOTHBIICHHE B 8 pa3 BBIIE, YEM Y
B3pOCIbIX. JIerkue ManopacTsHKUMbL, HO MOJATIMBOCTh CTEHOK TPYJHOM MOJOCTU BbI-
COKasi, pe3yJIbTATOM 3TOrO SIBJSIOTCS HU3KHUE BEJIMYHMHBI DJIACTHYECKON TSTH JIETKHX.
JIJ11 HOBOPOKJIEHHBIX XapaKTEPEH OTHOCUTEIBHO HEOOJBIION pPE3epBHBII 00bEM BJIO-
Xa U OTHOCHUTEIILHO OOJIBIION pe3epBHBIA 00heM BbIOXa. J[pIXxaHWe HOBOPOKICHHBIX
HEPETYJISIPHO, CEPUU YACThIX JbIXaHUN YepeqyroTCs ¢ 0oJiee peAKUMU JIbIXaHUSIMHU, 1-2
paza B MUHYTY BO3HHMKAIOT IITyOOKHE B3/I0XM. MOTYT HACTyNnaTh 3aJIePKKHU JbIXaHUS
Ha BbIJIOXE (arHO?) 710 3 u OoJiee ceKyHA. Y HEJOHOIICHHBIX HOBOPOXK/IEHHBIX MOXKET
HabOmoaaThest apixanue tuna Yein-Crokca. [[esTenbHOCTD AbIXaTeIBbHOrO IEHTpa KO-
OPAVMHUPYETCS C aKTUBHOCTHIO LIEHTPOB COCaHUs W rioTaHus. [Ipu kopmiieHnn 4acro-
Ta JAbIXaHUS OOBIYHO COOTBETCTBYET YaCTOTE COCATEIIBHBIX JIBUYKEHUIA.

C pocToM M pa3BUTHEM OpraHU3Ma MU3MEHSETCs 00llas eMKOCTb JIETKUX U €€
KOMITOHEHTHI. C BO3pacToOM yBEeJIMUYMUBACTCS JbIXaTeabHbI 00beM (JJO) 1 MUHYTHBIM
ooweM abixanus (MOJ) (Ta6:m.3). Jo 8 ner BeHTHIIALMS JIETKUX Y JIEBOYEK U Malb-
YUKOB NpUMEPHO oanHakoBa. B Bo3pacte 15-16 ner IO cooTBETCTBYET BEIMYMHAM
B3POCJIBIX.

Tabnuua 3

Bo3pacTHble H3MeHeHHs MOKa3aTe el JIeroO4YHo BeHTUIISINH

[Toxazarenu Bospact
nerouHor | HoBopoxeH- 1 ron 4-7 et 13-14 net 16 net
BEHTWISIIUN HBIN
Yacrora
JIBIXaHUS 40-60 30-35 23-26 18 16
B |1 MuH.
JIpIxarenb-
HBII 00BEM, 20 70 120-160 280 400
MJT
KEJI, M - - 1100-1400 2200 3200
MO/, mn 1 nenn 2500- 3000-3500 53 6000-8000
600-700 2700
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I'a3000meH y nerei

["a30BbIi cOCTaB BBIABIXAEMOTO U AIbBEOJIIPHOTO BO3/yXa Y JIeTel OTIMYaeTcs
oonbiuM coaepxkanueM O, u meHbuM CO,, ueM y B3pocioro yenoseka. C Bo3pac-
ToM conepkanue O, B aJIbBEOJISIPHOM M BBIJIBIXa€MOM BO3/1yXE YMEHBIIAETCS, a CO-
nepxkanue CO, yBennunBaercs. MI3MeHEHUsI ra30BOro COCTaBa BBIABIXAaEMOr0 U allb-
BEOJISIPHOTO BO3/yXa OOYCIOBJIEHBl M3MEHEHHUEM YacTOThl M IIYOWHBI JIbIXaHUS. Y
JieTeil BciencTBue OOJNbIIEH YacTOThl M MEHBIIEH TiyOWHBI AbIXaHus, 3PQEeKTrB-
HOCTb JBIXaHHUS MEHBIIE, 4YeM y B3pocibiX. OmHaKo 3a cueT OOJbIIeH BETUYHHBI OT-
HocutensHoro MOJ] y neteli cHabkeHue TKaHEeH KUCIOpOo0M O0Jibllie, YeM y B3pOC-
abIX. BenencrBue 3Toro BbICOKasi MOTPEOHOCTh OpraHW3Ma pacTyIIUX JETed B KHC-

JIOPOJC MOJHOCTBIO YAOBJICTBOPACTCA.

Oco0eHHOCTH peryJsiiMU AbIXaHUA Yy J1eTel

[Tocne poxxneHus: BO30YJIUMOCTh WHCIHUPATOPHBIX HEHPOHOB JBIXATEIBLHOIO
LEHTpa MPOJO0JIrOBATOr0 MO3ra pe3ko Bo3pacTtaeT. Uepe3 1-3 nbpIXaTesbHBIX JIBUXKE-
HUM JIeroyHas TKaHb CTAHOBHUTCS paBHOMEPHO Bo3aymiHOW. Hamumume cypdakranrta,
BBICTHJIAIONIETO BHYTPEHHIOIO TTOBEPXHOCTh aJIbBEOJI, CIIOCOOCTBYET OBICTPOMY pac-
MPABJICHUIO JIETKUX.

Y HOBOpPOXIEHHBIX, B CBSI3U C HE3PEJIOCTHIO HEPBHBIX LIEHTPOB U PELIENITOPHO-
ro ammapara KapoTUIHOTO CHHYCa U JYyTH a0pPThl, BO30YIUMOCTH JABIXaTEIHHOTO IICH-
Tpa cHKeHa. Huzkas BO30YIMMOCTh JIbIXaTEIbHOTO IIEHTPa COXPAHSIETCS U y TPYI-
HbIX JeTel. OHa MPOSBISETCS B HEPETYISIPHOM PUTME JbIXaTEIbHBIX JBUXKEHUN U
MOSIBJICHUH PA3JIMYHBIX BUJIOB IEPUOAUYECKOTO AbIXaHus. Bo30y1MMOCTh JbIXaTelb-
Horo 1eHTpa kK CO, BeIpaOaThIBACTCS U YKPEIUIACTCS JIMIIbh K IKOJbHOMY MEPUOAY,
KOI'/Ia OHA JIOCTUTAET YPOBHS B3POCIIOrO YEIOBEKA.

biyxnaromirie HepBbl BKIIOYAIOTCS B PETYISIUIO JBIXaHUSI Cpa3y Ke IMocie
pOXKACHUSI C MOMEHTA MepBOro Bioxa. BeieacTBue pacrpaBiieHUs! JIETKUX, PEIENTO-
PBI pacTshKEHUs HAUMHAIOT pearupoBaTh HA U3MEHEHUE oO0bema JieTkux. Pedexrop-
HBII anmapaT aBTOMaTUYECKON peryJisiiiyd CMEHbI BJ0Xa BbIJIOXOM BKJIFOUAETCS Cpa-
3y mocise poxaeHus. Peakius XxeMopenenTopoB KapOTUIHOTO CUHYCA U a0pThI Y HO-
BOPOXJICHHBIX HA MOHWKEHUE HAMPSHXKEHUSI KUCIOPO/ia B KPOBU HECTOMKASI U HEMPO-

noipkutenbHas. C 10-12 MecsmeB )Xu3HU y IeTel HAOII01aeTCs BRIPAXKEHHAS PeaK-
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1Us yYalleHus JbIXaHusd Ha runokceMuto. C BO3pacTOM YBEIMYUBAETCA M peakuus
Ha U3MEHEHHE HAMPSHKEHUS YTIIEKUCIIOro ra3a B KPOBHU.

[TpousBosibHAs perysius IbIXaHusl pa3BUBACTCA BMECTE C pa3BUTHEM peun. B
MpolIecCce OHTOTEHE3a Pa3BUBAETCSI ONOPHO-ABUTATENIbHBIN anmapar, U uHdopmaus,
MOCTYIAOIIAsi B TOJOBHOM MO3r 00 00beMe Harpy3ku, CTAaHOBUTCS Bce Oojiee TOU-
HOM. Bce 310 00yciioBnuBaeT u 6oJjiee TOUHOE PETYIUPOBAHUE JAbIXAHUSI.

Ha yvactoTy u riyOuHy AbIXaHus BIUSIOT MHOTHE (aKTOPbI, B YACTHOCTH IMO-
[IMOHAJIIBHOE COCTOSIHHME, YMCTBEHHAs Harpy3ka, U3MEHEHHE XMMHUYECKOTO COCTaBa
KpOBH, CTENEHb TPECHUPOBAHHOCTH OpPraHW3Ma, YPOBEHb W WHTEHCUBHOCTH OOMEHa
BellecTB. Uem yale u rry0xe IbIXaTebHbIC ABUKEHUSI, TEM O0JIbIIIE KUCIOPO1a MOo-
CTYIaeT B JIETKUE U COOTBETCTBEHHO OOJIbIlIEE KOJUYECTBO YIVIEKUCIIOrO ra3a BBIBO-
nutcs. Penkoe M MOBEPXHOCTHOE JbIXAaHHE MOXKET MPUBECTH K HEIOCTATOYHOMY
CHA0XEHUIO KJIETOK M TKaHEW OpraHu3Ma KUCJIOpPOJOM. IJTO, B CBOIO OYEpPE/b, CO-
MIPOBOXKJAETCS CHIDKCHHEM UX (PYHKIIMOHAIBHOW aKTUBHOCTU. B 3HaunTENHHOM CTe-
MIEHU W3MEHSETCS YaCTOTa U TITyOUHA JIbIXaTeNbHBIX JIBXKCHHUM MPU MATOJOTUYECKUX

COCTOAHUAX, 0COOCHHO IIpHu 3a00JI€BaHMIX OpraHoOB JbIXaHHA.
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TECTOBBIE 3AIAHUA
JIJIS1 ONPEJEJEHUSA UCXOJHOI'O YPOBHS 3HAHUM

Buvibepume ooun npasunvHwuilti omeem.
1. B XKEJI HE BXOJUT

a) IpIXaTeIbHbIH 00bEM;

0) pe3epBHBII 00bEM BIOXA;

B) OCTATOYHBIA 00BEM;

I') pe3epBHBINH 00bEM BBIOXA.

2. )KEJI BHOPME 3ABUCUT OT
a) YaCTOTHI U TITyOWHBI IBIXaHUS;
0) moJa, BO3pacTa M pocTa;
B) crioco0a U3MepeHus;

I') BEJIMYUHBI aTMOC(EPHOTO JaBICHHUS.

3. OCTATOYHBIN OB BEM — 3TO
a) KOJIMYECTBO BO3/yXa, 3aMOJIHSIOIIEE BO3JyXOHOCHBIE ITyTH MTOCJIE OOBIYHOTO
BBIJ10Xa;
0) KOJIMYECTBO BO3/1yXa, OCTAIOIIEECS B JIETKUX TIOCJIE MAaKCUMaJIbHOTO BbI10Xa;
B) CyMMa pe3epBHBIX 00bEMOB BJI0XA U BBIJ0XA;
I') pa3HHIIA MEX]y pE3EpBHBIM 00BEMOM BbIJI0OXa U 00BEMOM MEPTBOTO MPO-

CTpPaHCTBA.

4. CYMMA TIOKA3ATEJIEU JBIXATEJIBHOI'O OBBEMA, PE3EPBHOI'O
OBBEMA BJZIOXA U PESEPBHOI'O OFBEMA BbIIOXA COCTABJIAET

a) popcupoBaHHYIO )KU3HEHHYIO eMKOCTh Jerkux (OXKEJI);

0) 00beM aHaTOMUYECKOTO U (PYHKIIMOHATIBHOTO MEPTBOTO MPOCTPAHCTBA;

B) QYHKIIMOHAJIBHYIO OCTATOYHYIO EMKOCTb JIETKHUX;

I') )KU3HEHHYIO eMKOCTb JieTkux (JKEJI);

1) MUHYTHBIN 00BbeM abixanus (MOJI).

5. PACITIOJIOXKEHUE MENYJUIAPHBIX XEMOPELEIITOPOB
a) B IPOJ0JITOBATOM MO3TE;
0) B CpeTHEM MO3T¢;

B) B TMIIOTajaMyce.
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6. XEMOPELIEIITOPBI, KOHTPOJIMPYIOLIUE 'A30BBIII COCTAB KPOBH,
PACIIOJIOXEHBI

a) B JIETKUX, COCyAax;

0) B cocynax, IIHC;

B) B [LIHC, nerkux;

T') B JICTKUX, TKaHX;

1) B OpoHXax, Tpaxee.

7. OCHOBHBIE CKOIUIEHUA XEMOPEIEIITOPOB HAXOAATCA
a) B Ayre aOpThl U CHHOKAPOTHUIHOW 30HE;
0) B coCy/1ax JIETKUX U CKEJIETHBIX MBIIIIII;
B) B COCyJlaX CEp/Ila U JIETKUX;
') B COCYyJIax MOYEK U CepAla;

1) B cocyaax rumnodusa.

8. IPUYMHOM CITAJIEHU S JIETKOI'O ITPH ITHEBMOTOPAKCE SBJISIETCS
a) CHIKEHUE BHYTPUILIEBPAIBHOTO J1aBJICHUS;
0) BHyTpUIUIEBPAJIbHOE JABIECHNE CTAHOBUTCS PAaBHBIM aTMOC(EepHOMY;
B) YBEJIMYECHHE BHYTPUOPIOIIHOTO JIABJICHUS;
I) aTOHMS JbIXaTEeJIbHBIX MBILIIL;

1) HApyIIEHHE aBTOMATU3Ma JbIXaTEIbHOIO LIEHTPA.

9. [TIEPBBIM BJJOX HOBOPOXXJIEHHOI'O 3ABUCHUT OT
a) mnosblleHus HanpskeHus: CO, B KpOBH peOEHKA;
0) cHkeHus HanpsbkeHus: O, B KpOBU MaTepu;
B) MOSBJICHUS aJIKaJl03a B KPOBH PEOCHKa,
I') OTPHULIATENILHOTO JaBJICHUS B IJIEBPAIbHON MOJIOCTH MaTEPH;

1) yMeHbliieHus Hanpspkenus CO, B KpoBH peOeHKa.

10. KOJIMYECTBO BO3AYXA, OCTAIOIIEIOCA B JIETKUX TIOCJIE
[NTYBOKOTI'O BBIIOXA, COCTABJIAET

a) 100 mu;

6) 2000 mut;

B) 1000 mut;

r) 10 M.
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11. YACTOTA JIBIXATEJBHBIX JIBUKEHUI V IETEN 4-6 JIET
COCTABJISET

a) 23-26 gpIXaTeNbHBIX HUKIOB B MUHYTY;

0) 15-17 npIxatenbHbIX IIMKIOB B MUHYTY;

B) 50-60 npIXxaTeNbHBIX IUKIOB B MUHYTY;

) 35-40 npIxaTeabHBIX IUKJIOB B MUHYTY;

n) 45-55 npIxaTeNbHBIX [IUKIOB B MUHYTY;

e) 10-15 nprxarenbHbIX LIUKJIOB B MUHYTY.

12. )KU3HEHHA S EMKOCTD JIET KX MAJIBYMKA 13 JIET B HOPME
COCTABJISIET

a) 1,5 m;

0) 2,2 I;

B) 2,8 1;

r) 1,20 m;

n) 3,20 7;

e) 2,5 .

13. HEKOTOPBIE JIFOJAU TTIOJIAT AIOT, UTO YEM YAIIE U TPOMYE BYIET
IIVDTAKATDH PEBEHOK, TEM JIVUILIE BYAET PASBUBATBLCSA EI'O I'OJIOCO-
BOW AIIITAPAT. 9TO MHEHWE COOTBETCTBYET JEMCTBUTEJILHOCTH -

a) J1a, TOCKOJIbKY IIPH KPUKE U TUIaue YCUIIMBAETCS Ta3000MEH B JIETKUX;

B) HET, B TOJIOCOBBIX CBSI3KaX peOEHKA MPHU KpUKE 00pa3yroTcs My3bIPbKU U €r0

r0JIOC MOXKET CTaTh TPyObIM U XPUILIBIM;
C) J1a, TOJIOCOBBIE CBSI3KU YKPEIUISIOTCS U TOJI0C CTAHOBUTCS CUIIbHBIM;
1) J1a, TOJIOC CTaHET MEJIOAUYHBIM;

€) HeT, TaK Kak Ij1a4 pedeHka Ha (JOpMUPOBAHUE r0JIOCa BIMSHUS HE OKA3bIBAET.

14. IIOBBIINEHHASI KOHLIEHTPALIMA YI'JIEKUCJIOI'O I'A3A B KPOBU
PEBEHKA

a) TOPMO3UT pabOTy IBIXaTEIHHOTO IICHTPA;

0) BO30y>X/1aeT IbIXaTeIbHBIA IEHT;

B) HC OKa3bIBAaCT BJIMAHHA Ha pa60Ty AbIXAaTCJIIbHOI'O CHTpPA.
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15. HACTOTA JAbIXAHMS HOBOPOXJIEHHOI'O B OAHY MUHYTY B
I[TOKOE COCTABIJISIET

a) 20-25;

0) 25-30;

B) 16-18;

r) 40-60.

16. TUIT IbIXAHUA Y PEBEHKA 9 MEC.
a) TPy AHON;
0) OpromrHoI (AadparMaibHbIil);

B) IPYJ0OPIOIITHOIA.

17. IBIXATEJIBHBIN OFBEM B IIOKOE Y HOBOPOXXEHHOI'O
COCTABJIAET:

a) 20 mu;

0) 70 mu;

B) 120-160 mu;

r) 350 mur;

1) 500 mo.

18. IOHATUE «'JTYBUHA JBbIXAHUA» COOTBETCTBYET
a) IbIXaTeILHOMY O0BEMY;
0) pe3epBHOMY 00BEMY BJIOXA;

B) pe3epBHOMY 00bEMY BBIJOXA.

19. TUIT AbIXAHUA YV JEBOYEK B ITYBEPTATHOM ITEPUO/E -
a) rPy/HOIA;
0) OpIOIIHOM;

B) IPYJ0OPIOITHOIA.

20. MUHYTHBIN OFBEM JIbIXAHHMS V PEFEHKA B BO3PACTE 4-7 JIET
COCTABJISET

a) 3000-3500 mu;

0) 5300 mut;

B) 2500-2700 mu1.
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ITAJIOHBI OTBETOB K TECTOBbBIM 3ATAHUAM

Ne Ne Ne Ne
OTBEeT OTBeT OTBET OTBET
BOIIpoca BOIpoca BOIpoOCca BOIpoOCa
1. B 6. §) 11. a 16. §)
2. §) 7. 12. §) 17. a
3. §) 8. §) 13. e 18. a
4, r 9. a 14. §) 19. a
5. a 10. B 15. r 20. a
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CUTYAIIMOHHBIE 3ATAYA
JIJIS1 MIPOBEPKU KOHEYHOI'O YPOBHSI 3HAHUM

3agaua Ne 1. Akymiepka yTBEp)KIaeT, uTo peOeHOK poausica MepTBeIM. Kak

MOJKXHO IIOATBCPAUTD UJIN OIIPOBCPIHYTH 3TO YTBep}KI[eHI/Ie?

3amaya Ne 2. B ximHuMKy nocTynui naiueHT M. 35 jeT ¢ npoHUKaromuM pa-
HEHHUEM T'PYJIHON KJIETKH. Y MOCTPaJaBIIEro MOSABUINCH MPU3HAKU YAYIIbs. Yem 310

BBI3BAHO, CCJIN €TO0 AbIXATCJIbHBIC ITYTH HC HOBpC)KI[CHI)I?

3agaua Ne 3. Ha ypoke ¢pu3Hoa0Truu Npou3omielsn cnop AByX CTyJaeHTOB. OauH
CTYZIEHT yTBEPXKOaJ, YTO JIETKUE PACIIUPSIOTCS U IO3TOMY B HMX MOCTYIIAET BO3AYX,
BTOPOIl — YTO BO3JyX IOCTYHAaeT B JIETKWE U MOATOMY OHHU pacmupsitorcs. Kto u3

JIBYX CHOPSIIUX IPaB?

3agaua Ne 4. Jlna oka3zaHusi peaHUMAIMOHHOW MOMOIIM OOJILHOMY Jlajiu TO-
JBIIIATh TA30BYI0 CMECh, OOOTAIICHHYIO KHUCIOPOJoM ¢ gob0aBieHueM 4% yriekuc-

joro raza (kapOoreH). [{ms yero Kk Kucjiopoay J00aBUIN YTIECKUCIIbINA ra3?

3amauya Ne 5. JIBa cnopTcMeHa ¢ OJUHAKOBBIMU aHTPONOMETPUUYECKUMU JaH-
HBIMU U TIapaMeTpaMy BHEUIHETO JbIXaHUs PEIINJIM YCTPOUTh COPEBHOBAHUS HA M-
TEJIHLHOCTH MpeObIBaHUs MO BoJA0W. OAMH U3 HUX HBIPHYJ MO/ BOJY IOCJE Mpe/Ba-
PUTEIIBHON TMPOU3BOJIBHOW TUNEPBEHTUIISILIMM, BTOPOM HBIPHYJ TOJ BOJY, CIEIaB
riyookuit Baox. KTo u3 Hux 0oJiee mpoaoKUTEILHOE BpeMs MPoOyIeT 1o BOAOH?

[Touemy?

3agaua Ne 6. [lanuenty b., 38 ner quarHoctupoBanu sMmpuseMy JerkKux, mpu
KOTOPOM 3J1aCTUYHOCTH JIETOYHOM TKAaHM CYIIECTBEHHO yMeHbIaeTcs. Kakas kivHu-

yeckasi KapTuHa OyJ1eT HaOII01aThCsl y TAaHHOTO MalieHTa’?

3agaua Ne 7. B xknmHMKy qocTaBieH naupeHt M. 32 neTt ¢ TpaBMO# CIIMHHOIO

Mo3ra Ha ypoBHe Cg. Kak 1 mouemy M3MEHUTCS JbIXaHWE Y JAHHOTO MalueHTa?

3apaya Ne 8. KonmnuectBo remoriobuna B kpoBu 6osbHOTO J1. 52 et — 80 1/m.
My>4rHa NpeabABISET KaloObl Ha MOSBICHUE YyBCTBA «HEXBATKU BO3IyXa» Jlaxe
IIpU HE3HAUYMUTENIbHON (u3nueckoi Harpyske. [laTonornueckux u3MeHeHUH B JIETKUX

HE BBISBJICHO. B yeM mpuirHa BOSHUKHOBEHUS MOJO0OHBIX Kano0?
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3agaua Ne 9. Eciiu HOBOpOXICHHOMY MPHU TEPEBSI3KE MyNOBUHBI 3aTSATUBATH
JUTATypy O4Y€Hb MENJICHHO, TO TEPBBIA BIAOX MOXKET HE HACTYIUTh, U PEOCHOK TIO-
ruoHeT. [Touemy?

3agaua Ne 10. B 6onpHUIY noctynui 601abHOM A. 24 5ieT, criaceHHbIN BO Bpe-
Ms ToKapa. Y NOCTpajaBLIEro HaOJIONATUCh CIadOCTh, FOJOBOKPYKEHUE, CepLe-
ouenne. KakoB mMexanu3M moAoOHBIX siBieHHi? Kak m30aBUTH MOCTpadaBIIero OT
ATUX CUMIITOMOB 0€3 JICKAPCTBEHHBIX MpErapaToB?

3agaua Ne 11. IIpu moAroTOBKE K CEPHE3HBIM COPEBHOBAHMSIM CIIOPTCMEHBI
TPEHUPYIOTCS B YCIOBUSIX BBICOKOTOPbs (MpUMEPHO 2-3 KM HaJl YPOBHEM MOpsI) B Te-
YyeHue Mecsia u oounpine. Bo Bpems pa3sMHHOK, 1a)ke B TEIUIOE BpeMs rojia, ClopTcMe-
HBI OJIEBAIOT YTEIJICHHbIE KOCTIOMBI (IpetoT MblIiiel). KpaitHe penko ObIBaroT «Hapy-
HIUTENIN», KOTOPbIE JOMOJIHUTENBHO HMCHOB3YIOT (hapMaKoJOTMYECKH Mpenapar, co-
JIep KALII TOPMOH JUIsl YCUIIEHUS (PU3HOJIOTNYECKOTO0 3¢ (eKTa TPEHUPOBOK B ropax.

Bonpocobr:

1. UTo maroT TpPEHUPOBKHU B YCIOBUSIX BBICOKOTOPBS?

2. 3aueM HaZO Pa30rpeBaTh MBIIIIHI?

3. O KaKOM rOpMOHE UJET peub, U B UeM €ro (hU3U0JI0THYECKOE 3HaUCHUE?

3agaua Ne 12. [IpoBeeHbl UCCIEAOBAHMS 0 U3YUYEHUIO BIUSIHUS HA OPTaHU3M
yeJoBeKa JbIXaHUs B 3aMKHYTOM IpocTpaHcTBe (Mmemok [yrmaca). [Ipoananuzupo-
BaHbI JIBA BAPUAHTA: a) UCTBITYEMBI COBEPIIAECT BIOX U BBIJIOX Y€pe3 OUYEHb KOPOT-
KYI0 TPYOKY, COSIUHEHHYIO CO CIEIUATBHBIM MenTkoM Jlyriaca, KOTOPBIA 3amoTHEH
aTMOC(EPHBIM BO3yXOM; OJHOBPEMEHHO PETUCTPUPYETCS MHEBMOTIPaMMa, COJEpP-
YKaHWE OKCHTEMOTJIOOMHA B KPOBHM W 4YaCTOTa CEPJICUHBIX COKpalleHUH (HcciaemaoBa-
HUE TPEKpaIIaeTCs MPU BO3ZHUKHOBEHUU OJIBIINIKHU); 0) HCTBITYEMbId TAaKXKe JBIIIUT
4yepe3 KOPOTKYI0 TPYyOKy, COeTMHEHHYIO ¢ MeIkoM Jlyriaca, HO pu 3TOM BBIJIbIXae-
MBIl BO3/IyX MPOXOAUT Yepe3 MOTJIOTUTENh YTIEKUCIOTO ra3a; TakKe PEerucTpupyer-
Csl THEBMOTpaMMa, COJIEpKaHNe OKCHUTEMOTJIOOMHA M 9acTOTa CePACYHBIX COKpaIle-
HUH (MCClieIoBaHre TTPEKpaIaeTCsl MPU BOSHUKHOBEHUHU OJIBITIIKH).

Bonpocsr:

1. Kakoe uccienoBaHme Mpo10bKalIoch JIOJIbIIE — IepBoe (a) uiau BTopoe (0)?

2. Kakue u3MeHEeHHs] PerucTpUpyeMbIX MoKa3aTesaeil HaOI0MaroTCsl B TIEPBOM
¥ BTOPOM BapHaHTE UCCIIEIOBAHUS U TTOYEMY, U Y KAKOTO HCIIBITYEMOTO OHH PaHbIIIC
HayHyTCs?

3. MI3MeHeHus KakuX TOMEOCTaTUYECKUX MTapaMeTPOB B OPTaHU3ME MTPUBOIST K
OJIBIIIKE?
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3agauya Ne 13. ¥V 1ByX CTyI€HTOB OJIMHAKOBOT'O BO3PACTa U TEJIOCIOKEHUS MO-
cie 3abera Ha 5000 M 3aperucTpupOBaHbI TOKA3ATEIN BHEIIHETO ABIXaHUSA. Y TEePBO-
ro cryaeHTa yactoTa npixanus (UJ1) cocraBuna 40/muH, nerxatenbhbiii 00beM (J10)
— 500 mu. Y Broporo crynenta YJ[ cocraBuna 27/mun, a 1O — 1200ma. O6bem
MEPTBOTO MPOCTPAHCTBA Y 00OWX CTYAEHTOB paBeH 150Mi, OCTaTOYHBIA 00BEM —
1000mu1, a pe3epBHBIA 00beM BbIToXa — 1500 M.

Bomnpocsr:

1. [Toyemy npu O6ere U3MEHSIOTCA MapaMeTpbl BHEIIHETO JAbIXaHUs?

2. Uemy paBHbI KO3(hOUIIMEHTHI JIETOYHONW BEHTUJISILIUU Y CTYI€HTOB?

3. ¥V koro 6oiiee 3pheKTUBHOE AbIXaHHE?

3amaua Ne 14. B pesynbrare paspylieHusi TKaHH JIETKOTO Yy 00JIBHOTO TyOep-
KyJIe30M 00pa30BaJIOCh MOCTOSIHHOE COOOIIEHHE OPOHXOB C IJIEBPATILHOU MOJIOCTHIO
(cioHTaHHBIN MTHEBMOTOPAKC). Kak 3TO 0Tpa3uTcst Ha IbIXaTeNbHBIX SKCKYPCHSIX JIeT-

kux? Kak u3meHsaTcs KOHTYPBI ITOPAKCHHOTI'O JICTKOI'O Ha peHTFGHOFpaMMe?

3amaua Ne 15. bonpHas npuHsBIias OOJBIIYIO 103y CHOTBOPHBIX (O0apOuTypa-
TOB), ITOCTYIIAJIA B KJIMHUKY B COCTOSIHUM PE3KO YTHETEHHOTrO JAbIXaHus. M3BeCTHO,
4yT0 0apOUTypaThl CHMKAIOT 4yBCTBUTEIBHOCTh HEWPOHOB JIBIXaTENIbHOIO LIEHTpa K
yrieKucioMy raszy. Bpau penmn Ha3HauUTh 00JIBHOM JbIXaHUE YUCTHIM KHCIOPOJIOM.

Bomnpocsr:

1. OOBsicHUTE, TPaBUIIBHOE JIU PEILICHUE TPUHSIT Bpay B JaHHOM ciydae?

2. Yo cnemyert NpeanpuHATh, YTOObI N30€XKaTh HEXEIATEIbHBIX MOCIECACTBHI?

3agaua Ne 16. Cpenu KIMHUYECKHX TTPOOJIEM, BOSHUKAIOIIMX Y HOBOPOXKICH-
HBIX, 0CO00 BBIJEISIOT PECIHPATOPHBIA JAUCTPECC-CUHIPOM HEJOHOIIECHHBIX, CBSI-
3aHHBIN ¢ HEJOCTATKOM BBIPAOOTKHU Cyp(daKTaHTa, TOKPHIBAIOIIETO BHYTPEHHIOK MO-
BEPXHOCTb JIETOYHBIX aJIbBEOJI.

Bonpocsr:

1. Urto coboii mpencrasiser cypdakrtant?

2. KakoBa ero ocHOBHasl poJib B (DH3UOJIOTHH JBIXAHUS?

3agaua Ne 17. YV miofa CymecTByOT AbIXaTEIbHbBIC JTBUKECHUS.
Bonpocsr:
1. Ha xakoM cpoke BHYTpUYTPOOHOM KU3HHU OHH MOSBISIOTCSA U KAaKOBa UX
gacToTa?
2. Tloyemy OKOJOIUIOAHAS )KUIKOCTh HE TIONAAET B AbIXaTENbHbIE TyTH 110,127
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3agaya Ne 18. [Ipu nepBoM Boxe 00beM BBIABIXa€MOT0 BO3/IyXa B 2-3 pasa

MCHbBIIC, YCM 00BeM BJbIXaCMOI'O. OOBbsicHUTE HO‘ICMY?

3apauya Ne 19. M3BecTHO, YTO BO BHYTPUYTPOOHOM MEPUOE AbIXATEIbHBIE ITY-
TH TUJI0J1a 3aII0JIHEHBI JKUIKOCTBIO, KOTOPask CEKPETUPYETCS IIyTEM aKTUBHOI'O TPaHC-
nopra. JKuakocTh, 3amoaHA0MAas AIbBEOJIBI IUIOAA, YAAISETCS B TeueHue 2-4 4 1o-

cie poxaeHud. Kakumu mytsamu?

3agaua Ne 20. HoBopo>k/ieHHBIE MOT'YT BBIKMBAaTh B TUIIOKCHYECKUX YCIIOBHSIX,

CMCPTCJIBHBIX IS B3POCIIBIX, U JOJIT'O HAXOAUTBLCA IMOA BOﬂOﬁ. OOBpsicHuTE HO‘-ICMY?
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ITAJIOHBI OTBETOB K CUTYALIMOHHBIM 3ATAYAM

3aoaua 1. Y pebeHka, pOAUBIIETOCS KUBBIM, B JIETKHE MOCTYMHAET BO3AYX, IO-
ATOMY KYCOYEK JIETKUX B3AThIA MPHU MATOJIOr0aHATOMUYECKOM HUCCIEIOBAHUU U TO-
MEILCHHBIM B BOJAY, BCIUIBIBAET HAa MOBEPXHOCTh BOJBI, TOTJa Kak OE3BO3/YIIHbIC

JICTKUC MCPTBOPOKICHHOTO pe6eHKa TOHYT B BOJC.

3aoaua 2. 1lpu NpOHUKAIOIIEM PAaHEHUU TPYIHON KIETKU HapyIIaeTcs repme-
TUYHOCTb IUIEBPAJIbHOW MOJOCTH U MOCTYIUICHUE B HEE BO3/yXa, T.€. BO3HUKAET OT-
KPBITBII THEBMOTOPAKC, YTO MPUBOJIUT K CHAJICHUIO JETKOTO Ha CTOPOHE MOPAKEHUSI.

BrIKIIIOYEHHE JE€TKOTO IMPUBOAUT K ITOABJICHUIO IIPU3HAKOB YAYIIIbA.

3aoaua 3. TlepBblil CTYJEHT IpaB, €CIU pedb UAET 00 €CTECTBEHHOM JIbIXaHUH,
OCHOBAaHHOM Ha BCACHIBAIOILIEM MEXaHHM3ME, OJJHAKO BTOPOU CTYAEHT TOXKE IpaB, €c-
JU pedb UJIET 00 UCKYCCTBEHHOM JbIXaHWUH, IJ€ UCIOJIb3YETCs HarHeTaTeIbHBIN Me-

XaHU3M.

3aoaua 4. D10 ACHAIOT OJIA YBCIIMUCHUS IMapPIHAJIbHOIO JABJIICHUA YITICKHUCIIOTO
ra3a B apTepHaHBHOﬁ KpOBH, T.K. TJIaBHBIN CTUMYJIATOP ACATCIBbHOCTH ABIXATCIILHOI'O

LOCHTpa — yrHeKHCHBIﬁ ras.

3aoaua 5. CnopTcMeH IOCJIE€ TPOM3BOJIBLHOM THUIEPBEHTHIISIUU, T.K. B €r0
KPOBH CHU3HUTCS MapIuaIbHOE JABJICHUE YTIICKHUCIIOr0 ra3a — INIABHOTO CTUMYJISITOpa

AbIXaTCJIBbHOT'O ICHTPA.

3aoaua 6. BoNbHOW CTpaJaeT OJBIINIKOW, XapaKTepU3YyIOMIeHCs YIIMHEHHUEM
BBIJI0XA; JbIXaHUE B Hayalie BbIOXa IIyMHOE, cBHUcTIIee. [Ipu pusndyeckux ycunumsax
B aKT JIbIXaHUS BOBJIEKAETCS BCIIOMOTraTelbHas MyCKyJaTypa, JUisl OOJIer4YeHus IbIXa-
TEJNbHBIX IKCKYpCUH OOJBHOM MCIIOJIb3YET IMOJIOKEHHE OPTOIHO3 C HAKJIOHEHHBIM
BIIEpE] TYJIOBHILEM, OIEPIIMCh PyKaMU O KOJIEHH, Kpail KpOBaTH, CIIMHKY CTYyJa.
Huddy3uonnas cnocoOOHOCTh JIETKUX U 3JIAaCTUYECKasi TAra CyI[eCTBEHHO CHUKEHBI.
Bo3pacraer MUHYTHBII 00BE€M BEHTHJIALMM, oOecrieurBasi OJMM3KUI K HOPMAIbHOMY
ypoBeHb HanpspkeHus: CO, U J0CTaTOYHYIO OKCUTEHAIHIO KPOBH, TAKUX OOJIBHBIX HE-

PCAKO HA3bIBAIOT «PO30BBIMHU IIBIXTCIBIIUKAMIN).
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3aodaua 7. Coxpanutcsa muadparManbHOe IbIxaHWe. Tak Kak sapo auadpar-
MaJbHOTO HepBa pacmoioxkeHo B C3-Cs cerMeHTax CIMHHOTO MO3Ta, TO CBSI3b UX C
Oynp0apHBIM JBIXaTEIbHBIM IIEHTPOM OyJIeT coXpaHeHa. PebGepHoe nbixaHue Oyaer
OTCYTCTBOBAThH B PE3YJIbTATE MPEPHIBAHUS CBS3M MOTOHEHPOHOB TPYIHBIX CErMEHTOB

C AbIXATCJIbHBIM LICHTPOM.

3aoaua 8. Y OOJIBHOTO CHIMKEH IOKa3aTeslb KUCIOPOJHOW E€MKOCTH KPOBH
(KEK). B nopme KEK = 160-220 mn O,/n (1r remorio6una cBszbiBaeT okojo 1,36
M kucnopoaa). Ilo ycnoBusam 3agaun KEK= 1,36x80 = 108,8 mn O,/n. 13-3a cHu-
xenust KEK naxe nmpu HeOoNbIIMX HAarpy3kax BO3HHMKAIOT THIIOKCHUS TKaHEH, Hapy-
HIEHUE MPOLECCOB TKAHEBOTO JIBIXaHUS U META00IM3Ma, alu103. AIMI03 TPUBOINT K

BO36Y)KI[CHI/IIO ABIXATCJIbHOI'O ICHTPAa U TUIICPBCHTHUIIALINHA.

3aoaua 9. HpI/I MCAJICHHOM IICPCIKATHUHN ITYIIOBHUHBI ITOABJICHHUC CaAMBbIX MOITHBIX
CTUMYJIOB ObIXaHUA THIICPKAITHUYCCKOI'O, THIIOKCHUYCCKOI'0O N allUJOTHYCCKOI'O IIPO-
HCXOAUT MCIJICHHO, U OHM HC OKAa3bIBAIOT AOCTATOYHOI'O B036Y)K,Z[aIOHl€FO BJINSTHUA

Ha ,HBIXEITGJIBHBIP'I LHCHTP.

3aoaua 10. CuMnTOMBI, OSIBUBIIKMECS Y TOCTPAAABLIETO MPHU JIETKOM OTpaB-
JIEHUM YTapHbIM Ta30M, BbI3BaHbl HapacTalolled TMIOKCHEH, TaKk KaK I'eéMOTJo0uH
CTaJl COEAMHSATBCS C YrapHbBIM Ta30M U MEpecTal TPAHCIOPTUPOBATH KHUCIOPO/.
CpoxactBo remoryiobnna k yrapaomy raszy B 200 pa3 Oosbliiie, ueM K Kucioposy. [pu
JIETKOM OTPaBJIEHUHU JOCTATOYHO BBIHECTU IMOCTPAJABILIETO HAa CBEXHUH BO3IYyX, HO
ropaszio 3QpheKTUBHEE ABIXaHUE YUCTHIM KUCIOPOIOM.

3aoaua 11.

1. TpeHUpOBKH B ropax MOBBIIIAIOT KHCIOPOJHYIO €MKOCTh KPOBU 3a CYET
YCHJICHUSI 3PUTPOI033a, KOTOPBIH CTUMYJIUPYETCS SPUTPONOITHHOM. [Ipomykiius
DPUTPOITOITHHA YCHJIMBACTCS MPHU THIIOKCUU IMOYCYHOW TKaHW. | UTIOKCHUS BCEX TKa-
HEH, W MMOYEYHOW B TOM YHCIIC, pa3BHBACTCS B pPe3yJIbTaTe M3MCHCHHS Ia3000MeHA
MEXTy aJbBEOJIIPHBIM BO3AYXOM M KPOBBIO (CHIDKEHHUE MapiuaibHOro AaBieHus O,
u CO, B albBEOJSPHOM BO3JAyXe NMPH ABIXaHWH B YCJIOBHUSAX MOHHMKCHHOI'O aTMO-
chepHOTro 1aBJICHUS).

2. Temno, mpoxynupyeMoe MPU COKPANICHUHM CKEJICTHBIX MBI, YCHUJIHBACT
JUCCOIMAITIIO0 OKCHTEMOTJIOONHA JIUIS JIydIiero 00eCreYeHHsT MBI KHCIOPOJIOM.
CropTCMEHBI CTAparOTCs JIYYIe M JIOJbBIIC COXPAHUTh TEIUIO C TMOMOINBIO TEIION
OJICKIbI, YTOOBI YIIYYITUTH OKCHTCHAITIIO MBITIIII.

3. Peub uaet 06 3puTpONOITUHE, KOTOPHIN YCUIIUBAET IPUTPOIIOI3 B KPACHOM
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KOCTHOM MO3IC IS YBCIIMUCHUA KHCJ’IOpOI[HOﬁ CMKOCTH KPOBH.

3aoaua 12.

1. Bropoe uccnenoBanue (0) mpoaoJKaloOCh JOJIbIIE, TaK KaK HCTBITYEMbIN
BIIbIXAJl M3 MEIIKAa BO3JyX C HOPMaJIbHBIM COJIEPKAHHEM YTIEKHUCIIOro Tas3a, B TO
BpeMsl Kak B IEPBOM HcciienoBaHuu (a) coaepxkanne CO, ObICTPO yBEIUYUBAIIOCH 32
CUET MOCTYMAIOUIETO BBIIBIXaEMOT0 BO3/TyXa.

2. Y nepBOro UCHbITYyeMOro ObICTpee YBEIMYUBAETCA YACTOTAa U TTyOMHA JbI-
XaHUs, HAPACTAET COJIEPKaHNE OKCUTEMOTTIO0MHA (B Ha4YaJle UCCIIEAOBAHNUs) U PACTET
YCC. VY BTOpPOTO HCHBITYEMOTO 3TH U3MEHEHUS OYAYT BBIPaKCHBI ropas3io ciabee u
HAYHYTCS MO3KE.

Jyist moiep kaHusi Ta30BOI0 COCTaBa KPOBU Ha ONTHUMAIBHOM JUISI METabO0JIn3-
Ma YpOBHE BKIIIOUAIOTCS MEXaHU3MBl CAMOPETYIISIMU, KOTOpble paboTaloT B He-
CKOJIbKHX HAIPABICHHSIX:

- W3MEHEHHUE BHEIIHETO JIbIXaHUs (YBETUYCHUE YaCTOThI U TTYOUHBI) 32 CUET
yBenuueHusi cojaepxkanuss CO, B opranusMe, KOTOPBI T'yMOpPajdbHO CTUMYJIUPYET
IpIXaHue. B mepBoM mccienoBaHUM 3TO MPOUCXOANUT TOpas3ao ObICTpee, TaK KakK HC-
MBITYEMBIN BIBIXAET BO3AYX CO BCEe HapacraromuMm coaepkanneMm CO,, a BO BTOpOM
ATOTO HE MPOUCXOIUT.

- yYBENWYEHUE KUCJIOPOIHON €eMKOCTH KPOBH 3a CUET BHIOpOCAa KPOBU U3 JETIO,
YTO MPUBOAUT, B YaCTHOCTH, K TIOBBIIIIEHUIO COACPKaHUS OKCUTEMOTI00NHA.

- YBEIWYCHUE YaCTOTHI M CHUJIBI COKPAIIECHUS CepJIa I TOBBIIIEHUSI CKOPO-
CTH KPOBOTOKA C 11€JIbI0 00Jiee OBICTPOro ra3000MeHa.

3. K oapliike NpuBOAUT TMIIOKCHS OpraHu3Ma (TKaHel ), KoTopasi BbI3BaHa yBe-
JUYCHUEM COJIEpKaHUS YTIEKHUCIIOTo raza (pa3BUTHE alli03a) U CHUKECHUEM YPOBHS

KHCJIOPOJA.

3aoaua 13.

1. YBenuuenue Qusznueckuii Harpy3ku (O€r) COMpOBOXKAACTCS CTHUMYJISIIACH
WHTEHCUBHOCTH METa00JIM3Ma, 3TO TpeOyeT MOBBIIICHHOTO KUCIOPOIHOTO obecreue-
HUS ¥ BBIBEJCHUS U3 OpraHu3Ma M30bITKA YIJIEKUCIOro ra3a. BoT mouemy y oboux
CTYJIEHTOB HAOJIFO1a€TCS TUTICPBEHTUIISITHSI.

2. Koaddunment nerounoit Bentwisiiuu (KJIB) paBeH oTHomeHH0 pa3zHOCTH
J1O u o0bema MEpTBOrO MPOCTPAHCTBA K CYMME OCTATOYHOTO 00OBEMA M PE3EPBHOIO

o0BneMa BbIioxa. Takum oO6pazom, y nepBoro crynenta KJIB = (500-150):(1000+1500)
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= 0,14; y Broporo cryaenTta KJIB = (1200-150):(1000+1500) = 0,42.

3. bonee 3¢ dexTHBHO ABIXaHHE Y BTOPOTO CTYCHTA.

3aoaua 14. HapyiieHue TepMETUYHOCTH IJIEBPAIbHOM MOJOCTU (OTKPBITHIN
MMHEBMOTOPAKC) MPUBOAUT K TOMY, YTO IJIEBPAJTILHOE JABJICHUE CTAHOBUTCSI PABHBIM

atmochepHomy. [TopaskeHHOe JIerkoe CraaeTcs, He Y4acTBYeT B JABIXaHUU.

3aoaua 15.

1. HenpaBunasHOE — Bpau yxXyAmui cuTyaruo. @akTopamMu, Bo30YKIAIOITUMU
JBIXaTeIbHBIA TEHTp, SABJst0TCS M30bIToK CO, W HemoCTaTOK Kuciopoaa. JIpixanue
YUCTBIM KHCIIOPOJIOM B 3THUX YCJIOBHUSAX MOXKET MPUBECTH K MPEKPAIICHUIO BO30YXK-
JICHUS JbIXaTEIbHOTO EHTPA U OCTAHOBKE JbIXaHUA.

2. Ina yBenmueHus napuuanpHoro nasieHuss CO, B apTepuanbHOM KpPOBH
HeoOxoauMo k O, n1o6aButh CO, — TJIaBHBINA CTUMYISATOP ACSITEIBHOCTH JbIXaTElb-

HOT'O LIEHTpA.

3aoaua 16.

1. D10 cMech pochoMMIUAOB U TIIMKONPOTEHAOB, CHIKAIOIIUX TTOBEPXHOCT-
HO€ HATsDKEHHE TUIEHKHU JKUIKOCTH, BRICTHIIAIONIEH AJIbBEOJIBI.

2. CypdakTaHT yMEHBIIAET AIACTUUECKYIO TATY JIETKUX, CIIOCOOCTBYS YBEIIH-
YEHUIO PACTSHKMMOCTH ajbBEOJI TIPH BAOXE M MPEMATCTBYS MX CIAICHUIO TIPHU BBIIO-

X¢€.

3aoaua 17.
1. ITpumepno Ha 11-i1 Hegene, ux yacrora 40-70 B MUHYTY.

2. IToToMy 4TO OHM OCYHIECTBIIAIOTCA IPU 3aKPBITOM IOJI0COBOW LIEH.

3aoaua 18. He Bech BO31lyX BBLABIXAETCS, IOTOMY 4TO (POpMHUpYETCS PYHKIHU-

OHaJIbHasdA OCTaTO4YHAaA €MKOCTbH JICTKHUX.

3aoaua 19. C BpIIBIXa€MBIM BO3yXOM, a TAKXKE MyTEM BCACHIBAHMS B KPOBb U

aMy.

3aoaua 20. JlprxaTenbHbIA LHEHTP HOBOPOXKIECHHOIO B MPOJOJITOBATOM MO3TY,
KaK ¥ BCE TKaHH, OTJIMYACTCS BBICOKOW YCTOMYHMBOCTHIO K HemocTaTky O, u ciaboi

YYBCTBHUTCIIbHOCTBIO K THIICPKAITHUH.
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HPUJIOKEHHUE

Bomnpocs! 11 caMONOArOTOBKH K UTOTOBOMY 3aHAITHIO MO pasaeiny «Pu-
3MO0JIOTUSI CUCTEMbI IbIXaHUSD):

1) 3HaueHue napIxaHus JJisI OpraHU3Ma, OCHOBHBIE 3Tallbl Mpoliecca JIbIXaHMUS,
JBIXaTEIbHBIN UK, PU3NOIOTHIO AbIXaTEIbHBIX MYyTEH;

2) MexaHu3M BJIOXa U BBIJI0XA, /IaBJICHUE B IUICBPAIBHOM MOJIOCTH, €0 H3Me-
HEHUE MIPU JIbIXaHUH, 31aCTUUYECKUE CBOMCTBA JIETKUX U CTEHOK TPYAHOM MOJIOCTH;

3) ra3000MeH B JIETKUX, COCTAB BIBIXa€MOT0, BBIIBIXa€MOI0 U aJIbBEOJISPHOTO
BO3JlyXa, HAPsDKEHHUE ra30B, PACTBOPEHHBIX B KPOBH, MapIUAIbHOE JaBJICHUE ra30B
(O, u CO;) B anbBEOJISIPHOM BO3AYyX€E, Ta3000MEH B TKAHSX;

4) tpancnopt ra3zoB (O, u CO,) kpoBblO, (HDaKTOPHI, BIAUSIOMIKE HA 00pa3oBa-
HUE€ U JIUCCOLUAIMIO OKCUreMoryoOuHa, cojaepxanue O, u CO, B apTepuanbHOil U
BEHO3HOM KPOBHU, KUCIOPOAHYIO EMKOCTh KPOBH;

5) KpUBBIE JTUCCOIUAIIMN OKCUTEMOTIIOOMHA M UX 3aBUCUMOCTb OT KOHIIEHTpPA-
LU BOJIOPOJIHBIX MOHOB U TEMIIEPATYPBHIL;

6) peryisiuuio JIbIXaHus, ObIXaTeabHbI HeHTp, cTpykTypsl LIHC, obecneun-
BAIOIUE JbIXATEIbHYIO IEPUOIHKY;

7) BAMSIHUE HA YacCTOTYy W TJIyOMHY JAbIXaHUs Ta30BOro cocrasa u pH aprepu-
aJbHOU KPOBH;

8) neHTpanpHble U nepudepruvIecKue XeMOpEIENTOPhI, UX 3HaYeHue B olecrie-
YEHUU Ta30BOr0 T'OMEOCTa3a, U3BMEHEHHWE BEHTWISIUU JIETKUX MPU TUNEPKAMHUU U
TUTIOKCHH;

9) MexaHOpeUeNnTOPbl JETKUX (PACTSHKEHUS, UPPUTAHTHBIE, FOKCTAAIbBEOISIP-
HBIE), KX POJIb B caMOperyisituu nbixanus, pediekc ['epunra-bpeiiepa;

10) 3HaUeHME TUIMOTANIAMyCa U KOPbI OOJBIINX MOJIYHMIAPUI B PETYISAIUU JIbI-
XaHUsl, YCIOBHO-PEPICKTOPHYIO U MPOU3BOJIBHYIO PETYIISIUIO IbIXaHUS;

11) crpykrypsl IIHC, obOecrieunBaroniye IbIxaTeabHy0 MEPUOJIUKY, MEXaHU3-
MBI, 00€CTICUNBAIOIINE PUTMUYECKYIO CMEHY JbIXaTeNbHbIX (ha3;

12) npixanue npu ¢puznueckoi paboTe, MpU MOBBIIICHHOM U MOHUXEHHOM aT-
MOC(hEepHOM JaBJICHUH, PE3EPBHBIC BOBMOXXHOCTH CUCTEMBI JbIXaHUS, 3aITUTHBIC JIbI-
xXaTeJabHbIe pedIeKChl, IbIXaHUE TIPU PEUH.

13) MexaHu3M MEPBOTO B0Xa HOBOPOKIAECHHOTO;

14) 0cOOEHHOCTH PETYISIUU JIBIXaHUS, CO3PEBAHUE JIBIXATEIBLHOTO LICHTPA,
YCTOMYMBOCTD JBIXaTEJIBHOIO IEHTPA HOBOPOXKIEHHOIO K TMIIOKCUM W HU3Kas YyB-
CTBUTEIBHOCTH K runepkanuuu. Co3peBanne pedIeKCOreHHBIX 30H U Pa3BUTHE TIPO-
W3BOJILHOTO U3MEHEHUSI YaCTOThI U TJIyOUHBI JbIXaHUS.
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