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1. METOJ0JIOIr'us1
MeToabl, HCTIOIb30BAHHBIE s COOpa/ceSIeKIUM J0KA3aTeIbCTB:
MOUCK B JICKTPOHHBIX 0a3ax JaHHBIX.

OueHka KayecTBa U CHJIBI A0Ka3aTeJIbCTB.

HOCKOJH)Ky MEXKAYHAPOAHBIE KPUTEPUH, HCHOJIB3YEMbIC [JId OLCHKMU KadeCTBa W CHJIbI
JOKa3aTeIbCTB, IIOJIOXKECHHBIX B OCHOBY peKOMeHﬂauHﬁ, HE INPUMEHHMBI K OTACJIBHBIM METOAAM
HCCIICAO0BAHUS, OHNU HE UCTIOJIB30BAJIMCh TPU JaHHBIX METOANYCCKUX peKOMeHZ{aHI/II‘/'L

Onucanne pa3zpab0TKH W BAIHIN3AIMHA PEeKOMEHIAIMii:

Hacrosimue pexkomeHmanmy ObUTM pa3pabOTaHBl Ha OCHOBE MEXIYHApOAHBIX IOKYMEHTOB IIO
CTaHAAPTH3ALUH CIIUPOMETPUU U HHTEPIIPETALUN €€ PE3yIbTaTOB.

B mpenBapuTenbHON BepcHH peKOMEHAAIMM OBLIM PEIEH3HMPOBAHBI HE3aBHCHUMBIMHU SKCIIEPTaMH,
KOTOPBIX MONPOCHIIM MPOKOMMEHTHPOBATH MPEX/E BCEro JOCTYIMHOCTh PEKOMEHJAIMH JUIsS MOHUMaHHMS
MPaKTHYECKUMHY BpadaMu.

ITonyueHbl KOMMEHTapHH Bpauel IEpPBHYHOTO 3BEHA M YYACTKOBBIX TEpPalleBTOB OTHOCHTEILHO
JIOCTYITHOCTH M3JI0KEHHSI PEKOMEHJALNH 1 OLIEHKH BaKHOCTH PEKOMEHJAlUH Kak pabodero nHCTpyMeHTa
MIOBCETHEBHOH MPAKTHKH.

KomMeHTapuy, MOyYeHHbIE OT 3KCIIEPTOB, TIIATENbHO CHCTEMATH3UPOBAIMCH U OOCYKIAIHCh
IpeAceaTeNneM M wWieHaMH pabodeil rpymmsl. OOcyxkpancss KaKAblH MyHKT, PETHCTPHPOBATHCH B
W3MCHEHHUs, BHECEHHbIE B PEKOMEHAAIMH. ECIU ke M3MEeHeHHsT He BHOCHWJIHMCh, TO PETHCTPUPOBAIHCH
MIPUYMHBI 0TKa3a OT BHECCHUSI U3MECHEHHUH.

KoncyabTanus ¥ 9KCHepTHAS OLIEHKA:

TIpenBaputesnbHas Bepcus Oblia BBICTaBIICHA ISl LIMPOKOro oOcyxaeHus Ha caiite PPO s toro,
9TOOB! JMIa, HE yYaCTBOBABIINE B KOHIPECCE, HMONyYHIH BO3MOXKHOCTH Y4acTBOBAaTh B OOCYXKICHHU U
COBEPIIICHCTBOBAaHUU PEKOMEH IAIINIL.

IIpoexkt pexoMmeHmanmii OBIT pPENEH3UPOBAH TAKXKE HE3aBHCUMBIMU OKCIIEPTAMH, KOTOPBIX
TIONPOCHIIH TIPOKOMMEHTHPOBATh TPEXJE BCEr0 JNOCTYITHOCTh HM3JIOKEHHS M TOYHOCTh (DAKTHIECKOTO
MaTtepuaa, JISKallero B OCHOBE PEeKOMEHaluii.

Pagouas rpynna:

Jlst OKOHYATENBbHOM peflaKIuK U KOHTPOJI Ka4eCTBa PEKOMEHalluK ObUTH HOBTOPHO
IIPOAHAIM3UPOBAHBI WICHAMH paboueil TpyMNIIsl, KOTOPBIE MPHUIILTK K 3aKITI0YEHHIO0, YTO BCE 3aMEYaHHS 1
KOMMEHTapHH 3KCIEPTOB MPUHATH BO BHUMaHHE, PUCK CHCTEMAaTHYECKUX OIIMOOK MPH pa3paboTKe
pEeKOMEHAAIMH CBeIeH K MUHUMYMY.

2. ONPEJAEJIEHUE

CroupomeTpusi TMpeacTaBiIseT o000 HEMHBA3UBHBIM METOJ H3MEPEHHs BO3IYIIHBIX ITOTOKOB H
00BeMOB KaK (DYHKIIMH BPEMEHH C HCIOIb30BaHHEM (OPCHPOBaHHBIX MaHEeBPOB [1].

3. IOKA3AHMAI [2]:

JlnarnocTuka:

1) ycTaHOBJIEHHE NPHYMHBI PECIUPATOPHBIX >Kalo0 OONBHOro, KIMHHYECKUX CHMIITOMOB JHOO
OTKJIOHEHHH B 1a00paTOPHBIX MTOKA3aTEIISIX;

2) olieHKa BIUSHHS OOJIE3HU Ha JIETOYHYIO (DYHKIIUIO;

3) CKpUHUHT MOMYJISLMI JIFO/IeH ¢ BBICOKUM PHCKOM JIETOYHBIX 3a00JIeBaHH;

4) mpenonepanioHHas OEHKA PUCKA;

5) orieHka nporHo3a 3aboneBaHus;

6) oneHKa (GYHKIMOHAIFHOTO COCTOSHIUS TEpe]] yIacTHEM MAIlMeHTa B MPorpaMMax ¢ Gu3n4ecKuMu
Harpy3KaMy BEICOKOT'O YPOBHSI.

Haémonenue

1) ouenka 3¢ (heKTHBHOCTH JICYSOHBIX MEPOIPHUSTHIA;

2) MOHUTOPHPOBAHUE TEUCHUS 3a00JICBaHUsI C HApYIICHUEM JIETOUHOH QYHKIHY;

3) HabmrofeHue 3a MOMYIIAIMSIMH JIUI, TOABEPTAIOIINXCS BO3ACHCTBHIO HEOIArOMPUSTHBIX
(baxTopos;



4) MOHHTOPUPOBaHHE MTOOOYHBIX AP (HEKTOB JIEKAPCTB C H3BECTHON CIOCOOHOCTHIO BHI3BIBATH
MOBPEKICHUS JICTKHX.

JKCNepTHAsl OLeHKA HETPYI0CIOCOOHOCTH

1) obcnenoBanue OOIBHOTO MEPE]] HAYaJIOM peabHITUTALIUH;

2) oLIeHKa PUCKOB KaK YaCTH SKCHEPTHOH OLIEHKU HETPYIOCIIOCOOHOCTH;

3) BKCIIepTHAsI OLIEHKA COCTOSHHUS 3[J0POBbsSI 10 APYTHM FOPUAHYECKUM ITOBOAAM.

OO01mecTBeHHOE 310POBbe

1) 9IHAEMUONIOTHYECKUE HCCIICOBAHMS;

2) pacueT IOJDKHBIX 3HaYeHHH CIIMPOMETPUYECKHX TTOKa3aTeliei;

3) KIMHUYECKUE UCCIICTOBAHNUS .
4. TPOTUBOIIOKA3AHUSA

Crnupomerpust He uUMeeT abCOJIOTHBIX MPOTHBOIOKA3aHUH, HO MaHEBp (OPCHPOBAHHOTO BBLIOXA
CJIeIIyeT BBIIIOJNHSATH C OCTOPOKHOCTBIO:

1) y GONBHBIX ¢ pa3BUBIINMCS THEBMOTOPAKCOM U B TEUCHHE 2 HEJl MOcIie ero paspetneHus [3];

2) B mepBble 2 HEAETM IOCJIE pa3BUTHA WHpapKTa MHOKapAa, Mocie OQTaIbMOJIOTHYECKUX HU
MOJIOCTHBIX orneparuid [3];

3) BBIpaXEeHHOM IPOJOIDKAOLIEMCST KpoBoxapkaHbe, [3];

4) Tsokenoii OponxuansHol actme [3].
5. TEXHUYECKMUE YCJIOBUSA

Bce cnupoMeTphl OIDKHBI yOBICTBOPSATh MUHHMAJIBHBIM TEXHHYECKUM TPEOOBaHUSIM, KOTOPHIC
JIOCTATOYHBI JUISl IOBCEJHEBHOI KIMHMYeCKON npakTuku. CoOiro/ieHne 3TUX TpeOoBaHHN HEOOXO0IUMO
JUIL TOYHOCTH W3MEPEHHH M MUHHMHU3ALMK BapHabelbHOCTH pe3yJIbTaToB. B OTHEIBHBIX CHUTYyalMsX,
HarpuMep, B HEKOTOPHIX KIMHHYECKUX HCCIEHOBAHUIX, 00BEM TEXHHYECKHX TPeOOBaHHH MOXKET OBITh
YBEJIMYEH.

CrpoMeTp IOoJDKEH TO3BOJIHUTH OIEHHBATh 00BEM BO3yXa B TeUEHHE >15 cek U n3MepsTh 00bEMbI
He MeHee 8 J1 ¢ TOYHOCTBIO Kak MUHHMYM + 3%, nnn £ 0,05 11, a BO3AylIHbIE TOTOKH — OT HyJs 10 14 ni/c
[2]. nst onTHMaIbHOTO KOHTPOJIS 32 KAYeCTBOM M3MEPEHHUH CIIMPOMETP JODKEH OCHAIIATHCS ITUCILICEM,
Ha KOTOPOM OTpa)kaeTcsi KpHBas IMOTOK-00BEM WM O0BEM-BpeMs, AJISI BH3YaJbHOW OLIEHKH Ka)JOTO
BBIIIOJIHEHHOTO MaHEBpa Iepejl HayalioM cieayromero. s OLEHKH BOCIHPOM3BOIMMOCTH MOBTOPHBIX
MaHEBPOB B TE€UEHHE OJJHOTO HCCIEOBAHUS >KENATeNbHO, YTOOBI Bce KPHUBBIE B JAaHHOM HCCIIEJOBaHUI
HAKJIaAbIBAIKCh HA AUCILIEE IPYT Ha Ipyra.

KanunopoBka cnupomeTpa

Bce crnmpoMeTrprueckue mHapaMeTpbl H3MEpSIIOT IIPH YCIOBUSAX OKpykaromied cpeabl ATPS-
yeroBusix u3Mepenus (ambient temperature pressure saturated = 1aGopaTopHBIC YCIOBHS): TEMIEpaTypa
(Tarm) m nmaBienue (Pun) OKpyxaromield cpelbl, MPH MOJHOM HACHIIEHHH BOASHBIM mapoM (Pmo =
JABIICHUE HACBHIILICHHOr0 mapa mpH Tany). Jdamee HeoOxoammo mpeoOpa3oBaTh MONYYCHHBIC NAHHBIC B
yenosust m3Mmepenuss BTPS (body temperature pressure saturated = ycrmoBust opraHm3ma): TeMIeparypa
tena (37 °C = 310 K), okpyxaromniee aaBieHue (Pyry) ¥ TONHOE HAChILeHHE BOASHBIM napoM (P = 6,3
kITa) [2]. ITpu kaIOpOBKE CIUPOMETPA IOMKHBI BHOCUTBCSI COOTBETCTBYIOIIHE TTOMPABKH.

Kak npaBmiio, Bce CIMpOMETpHI pacCcUUTaHbl Ha paboTy NMpH TeMIepaType OKpY>Karomlero Bo3jayxa
He MeHee 17 °C U NpU CHIKEHUH TEMIIEPAaTyphl HHXKE STOTO 3HAUYCHUS MOTYT MCKaXKaTh PE3yJIbTaThl
u3Mepenuii. Eciu crimpomeTp paccuuTtaH Ha paboTy mpu 0ojiee HU3KHX TeMIIEpaTypax, 5TO JIOJKHO OBITh
yKa3aHO B MHCTPYKIUH OT Ipou3BoauTess [2].

Tepen Hauanom paboTsl HeoOXonUMO KanuOpoBaTh cripometp (Tadi. 1); 3T0 HeoTheMIIEMas YacTb
MEXKIYHAPOJHBIX TPeOOBaHIH KaueCTBEHHOH T1a00paTOPHOM MPaKTHKY.

KanmubpoBka — mpoueypa, BO BpeMsi KOTOPOil yCTaHaBIMBAaeTCs B3aUMOCBA3b MEX/y apaMeTpaMu
MOTOKOB M OOBEMOB, PACCUMTAHHBIMH CEHCOPOM, M peajbHBIMH BEIMYMHAMH. IIOMHMO 3TOTrO,
CYIIECTBYET MpOLeIypa MPOBEPKH KATHOPOBKH, BO BpeMs KOTOPOH HCCIIEIOBATENb YIOCTOBEPSIETCS, YTO
CIIUPOMETP MO-TIPEKHEMY HAXOAUTCS B Ipeaeiax KaauOpoBku (3% oT mapameTpoB KamuOpoBku) [2].
Ecnu cnmpomerp He COOTBETCTBYET IapameTpaM KajdHOpOBKH, BBINOJNHAIOT HOBYIO KaJIMOPOBKY.
ITpoBepka KanMOPOBKM IPOBOJUTCA EXKEAHEBHO WM Yalle, €CIM 3TO OrOBOPEHO B HMHCTPYKLMH OT
MIPOU3BOUTEIIS.

OTdopMaTpoBaHO: Pycckuii
(Poccums)
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O6BeM mmpuIa, UCIOIb3YEMOro Ul KATHOPOBKH 00beMa, OIKEH COCTAaBIATh 3 JIUTPa M UMETh
TouHOCTh *+15 Mmu, mmu +0,5% oT Bcero auamasona msmepenuil [2]. KamuOpoBka camoro mimpuia
MPOBOAUTCS C MEPUOANYHOCTHIO, YKa3aHHON B MHCTPYKIMH OT Hpou3BoauTess. Kpome Toro, Bpemst or
BpeMeHHU (HaIpuMep, €KEMECSUHO) IIIPUIBI CleyeT IPOBEpsATh Ha yTEUKy BO3AyXa; IJISI 3TOTO HANO
HOMBITATBCS OMOPOXKHUTH ILIPHI] MPU 3aKPHITOM BBIXOJHOM OTBEPCTHH. BHEIUIaHOBbIE KaIHOPOBKH
IINIPHUIIA JOJDKHBI TPOBOAUTHCS IIPU €TI0 MTOBPEXKICHUM.

KannOpoBouHbIil LINPHIL TOJDKEH XPAHUTHCS B IIOMEIICHUH C TOH JKe TeMIIepaTypoil M BIa)KHOCTBIO
BO3/yXa, 4TO M B MOMEICHHUH, IJIe TPOBOJIMUTCS CIIHPOMETpHs. JIydie BCero XpaHUTh KalUOPOBOYHBII
LITIPUI] PSIOM CO CITUPOMETPOM, HO BHE JIOCTYIA NPSIMBIX COJNHEYHBIX JIydeH M BAAIN OT HCTOYHHKOB
Tera.

KannbpoBka o0bema JJOIKHA BBIONHATHCS HE peke 4eM | pa3 B IeHb OJJHOKPATHBIM BBEICHHUEM B
CIUpOMETp 3 J1 BO3/yXa M3 KanuGpoBouHOro mmpui@a [2]. Braromapst exenrHEBHOW KaaIuOPOBKE MOXKHO
BBIIBUTH HApYIICHWE TOYHOCTH HM3MEPEHMIl B Iperenax OXHOro mHA. B 0coObIx cuTyamusx (mpu
CKpUHHHTE OONBIINX MOMYJISIIUL, OBICTPOM U3MEHEHUH TeMIIepaTyphl BO3IyXa U T.I.) TpeOyloTcs Goiee
4acThIe KAINOPOBKH.

CrpoMeTpsl, U3MEpSIOIINE TIOTOK U 00bEM, JTOJKHBI €KEJTHEBHO MTPOBEPSTHCS Ha MPEIMET YTCUKH
Bo3ayxa. OGHApYXUTh YTEYKYy MOXKHO, CO3/1aBasi IOCTOSIHHOE IOJIOKUTENBHOE JABJICHHE >3 CM BOJ.CT.
(0,3 xIIa) Ha BEIXOZE crIpoMeTpa (XKeTaTeIbHO C yueToM 3aryonuka). I1pu Hanmaun yreukn o0beM dyepes
1 MuH cHusutcs Gonee yem Ha 30 mut yepes 1 muH [2].

CrupoMmerpsl, u3Mepsitone oobeM, He pexxe | paza B 3 Mec cieayeT KaauOpoBaTh IONIArOBO Ha
MPOTSDKEHUM BCEro M3MEpsieMOro [JHana3oHa C IOMOIIBI0 KTHOPOBOYHOTrO WINMPHIA WM JPYroro
9KBHMBAJICHTHOTO CTaHAAPTHOrO 00beMa. MI3MepeHHbIH 00beM TOIDKEH OTINYATHCS OT JOJDKHOTO He Ooiee
yeM Ha +3,5%, win Ha 65 M [2].

CrupoMeTpsl, U3MEPSIOIINe NTOTOK, JODKHBI KaIMOPOBAThCS €KEIHEBHO C IOMOLIBIO 3-ITUTPOBOrO
IITIPUIIA, KOTOPHIH OMOPOXKHSIOT KaK MHHUMYM TPIDKABI C TeM, YTOOBI ITOJIYYUTHh HECKOJHKO MOTOKOB
Mexay 0,5 u 12 n/c. O6beM Bo3Iyxa NPH KaKAOM IIOTOKE JOJDKEH COOTBETCTBOBAaTh TPEOOBAHUSM
TOYHOCTH Ha £3,5% [2].

Tabsuua 1. BapuaHThl U IEpUOANYHOCTD KaIHOPOBKH crrpomMetpa [2].

IHapameTp MunumanbHast JeticTBue
TEePHOANYHOCTH

O6bem ExxenneBHO KanubpoBka 3-1uTpOBbIM KaTHOPOBOYHBIM
MIIPHIEM

YTeuka Bo3ayxa ExxenneBHO IMocrosaHOE maBnenHue 3 cM Box.ct (0,3 k[1a) B
TeyeHue | MuH

JIunentHOCTD ExenenenbHo TecTtupoBaHue KaKk MUHUMYM IIPU TPEX Pa3HbIX
JIMania30Hax MOTOKa

Bpems 1 pa3 B 3 mec IIpoBepka MeXaHHIECKOTO CYETINKA BPEMEHH C
HOMOIIIBIO CEKyHI0MEpa

IMporpammMHOe OOHoBiIeHHe Bepcuy | Perncrparys JaHHBIX MHCTAJULSIIMH U BBITTOJTHEHHE

obecrieueHue TecTa y «M3BECTHOTO» MAaIMeHTa

6. METOJAUKA UCCJIEJOBAHUS

OOBEeM JIeTKUX MOXKHO H3MEpUTh IByMs crocobamu. B mepBoM ciiydae HENOCpPEICTBEHHO
n3MepsieTcst 00BEM BIBIXaEMOTO HIIM BBIABIXa€MOro Bo3ayxa M BpeMs. CTpoutcst rpaduK 3aBHCHMOCTH
o0beMa JIETKHX OT BpeMEHH - KpuBas o0beM—BpeMs (cmmporpamma) (puc.l, A). B apyrom cmydae
U3MepseTCcs MOTOK M BpeMs, a 00bEM DPacCUMTBHIBAIOT, YMHOXas MOTOK Ha Bpems. Ctpoutcs rpadux
3aBUCHMOCTH OOBEMHOM CKOPOCTH HOTOKa OT 00BbeMa JIETKHX - KpuBas HOTOK—o0beM (puc.l, B). Takum
obpa3oM, o0e KpHUBBIE OTPaKAIOT OJHMHAKOBBIE I[1ApaMETPbl: HMHTETPAbHOE BBIPAKEHHUE CKOPOCTH
BO3JIYIIHOTO IOTOKa JaeT o0BbeM, KOTOpHIH, B CBOIO OYepenb, MOXHO IPEACTaBUTh KaK (YHKIUIO
BpeMeHn. U Hao0opoT, 00BEM BBIIBIXaEMOTO BO3AyXa MOXKHO IH(D(GEpEHIHPOBATE OTHOCHTEIBLHO
BPEMEHH, YTOOBI ONPENEIUTh CKOPOCTh MOTOKa. IIpencraBieHHE pe3yNbTaTOB CIIUPOMETPHU B BHIC
KPHBOW TIOTOK—00'BEM SIBIISIETCS] HAaHOOJIee MPOCTHIM ISl HHTEPIPETAMy U Hanboiee HHPOPMATUBHEIM.
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CHupoMeTpHUIecKoe HCCIIEN0BAHIE MOXKHO HMPOBOIUTH IIPH CIOKOWHOM U IIpu (HOpPCHPOBAHHOM
JIBIXaHHH.

IIpn cnoxotinom Ovixanuu HEOOXOAUMO OLEHHUTh MATTEPH JBIXAHMS, ONPEACNUTH >KU3HEHHYIO
emkoctb Jterkux (OKEJI) m ee cocramistiomue: pesepBHBIN 00beM Bbioxa (POBBII) M eMKOCTH BIoxa
(EBm). KEJI — MakcuMamnbHbBIM 00beM BO34yXa, KOTOPBIH MOXKHO BIOXHYTH WJIHM BBIAOXHYTH - SIBIISETCS
OCHOBHBIM IIOKa3aTelieM, MOJTy4aeMbIM IIPH CIHHPOMETPUH Ha (OHE CIOKOWHOTo AbIXaHUs. M3Mepenne
JKEJI MoxeT GBITh IPOBEACHO OAHMM M3 HHKECIIEIYIOMHX crioco6os [4]:

1. XEJ Booxa (OKEJIBx): m3MepeHHe MPOU3BOAMUTCS MAIMEHTY B PacclabICHHOM COCTOSHHU 0e3
M3JIMIIHEH CIEeNIKH, HO B TO XK€ BpeMsl IPOBOSAIEMY HCCIEJOBaHUE HE CIeyeT YMBIIIJICHHO CAEPKUBATh
nanuenTa. [Tocie momHoOro BeIIoXa JeIaeTcs MAaKCHMAIIBHO ITyOOKHIT BIOX.

2. KEJI Beimoxa (OKEJIBBID): M3MepeHHE NPOM3BOIUTCS B AHAJOTMYHOH MaHEpEe M3 COCTOSHHS
MAaKCHMaJIbHO IIYOOKOT0 BJI0Xa /10 IIOJIHOTO BBIIOXA.

3. Oeycrammitnas JXEJI: XEJI ompenensercs B OBa 3Tama Kak CyMMa €MKOCTH BIOXa H
pe3epBHOro 00beMa BBIIOXA.

Jns onpeneneHus >KU3HEHHOM €MKOCTH JIETKUX pekoMmeHayercs m3mepsath JKEJIBm; ecnm ke 3TO
HEBO3MOXKHO, TO B KauecTBE aJbTEpHATHBEI MOXET OBITH HCIOJb30BaH Tmokasatens JKEJIBbI.
JBycranuitnas XKEJI He pexoMeHayeTcs 75l pyTHHHOTO UCTIOJIB30BaHUS; OJJHAKO €€ ONpeaesICHIe HHOTAa
MOXeT OBITH TIOJIC3HBIM P 00CIIEJOBAaHUHU OOJIBHBIX C TSKEIIOH OJIBIIIKOH.

C noMolIbio MaHeBpa PopcuposanHozo 6bi00xXa U3MEPSIOT HOPCUPOBAHHYIO KUZHEHHYIO EMKOCTh
nerkux (OXKEJT) n mokazaTenn 00 eMHOM CKOPOCTH BO3AYIITHOTO TIOTOKA.

Usmepenne OXKEJI mMoxeT OBITH NMPOBEACHO Pa3NUYHBIMU CIIOCO0aMHU (MAaKCUMAIBHBIA BIOX
JIeNaeTcsl Moce CIOKOWHOTO WM TIOCTe MOJTHOTO BBIAOXA, TMepel, (POPCHPOBAHHBIM BBIAOXOM JAETAeTCs
win Het nays3a). Ho npemmectByronmii MmaneBpy ®XKEJI BIox oka3bIBacT CyINIECTBEHHOE BIUSHHE Ha
JKCNUPATOPHBIE CKOPOCTHBIE MOKA3aTeNd, I03TOMY AJs IOMy4eHHs MaKCHMAlbHBIX pPe3yJIbTaToOB
HCCIIEZIOBAaHUS MBI PEKOMEHIyeM IIOCJIEe CIIOKOMHOTO BBIOXA HETaTh MaKCHMAlIbHO TIIyOOKHH BIOX H
cpa3zy e 1mocje 3Toro 6e3 mayssl BEIJOXHYTh BECh BO3JyX ¢ MaKCHMalIbHBIM ycuineM. I1ay3a Ha BeIcOTe
BJIOXa MOJKET BBI3BaTh «CTPECCOBOE pacciabiieHHe» CO CHIDKEHHEM 3JIaCTHUECKOW TATH M yBEIHICHHEM
PaCTSHKUMOCTH JIbIXaTeIbHBIX MyTEH, YTO BEIET K YMEHBUICHHUIO CKOPOCTH BbIoxa [4].

Manesp ®XKEJI MOXHO pa3aenuTh Ha 3 dTama: MaKCHMAIbHbBIA BIOX, (POPCHPOBAHHBIA BBIIOX H
[POAODKEHHE BBIIOXA 10 KOHI@A mccienoBanus [2]. PexomeHmayercs, 4ToObl HCClieqoBaTelb CHavaia
MIPOJEMOHCTPUPOBA MALIUEHTY NPABUILHOE BBIIIOIHEHNE MaHEBPA.

Bce unccnenoBaHus J1€roYHOM (YHKIMHM BBIMONHSIOTCS C HOCOBBIM 3a)KHMOM JIHOO 3a)KaTHEM
HO3Jpeil MajplaMu, 3aryOHHMK CIHpOMETpa CJelyeT IUIOTHO 00XBaTUTh ryoamu u 3ybamu. Ilocie
MaKCHUMaJIbHO TIyOOKOTo BIOXa (OT YpoBHS ()YHKIHMOHATBHOW OCTaTOYHOH €MKOCTH) MAlHEeHT JOJDKCH
cenaTh MOLIHBIN BBIIOX ¢ MAKCUMAJIbHBIM YCHIIMEM, IIPOAOJIKASI €0 IO ITOJHOI'O OOPOXKHEHUS JIEIKHX.
Bo Bpemst mMaHeBpa pEeKOMEHAYETCs CIOBAMM M JKECTAMH MOOMIPSTH MAalMEHTa AeNaThb MaKCHMalbHO
MOIIHBIM BBIIOX U IMPOAOJKATH €r0 MAKCHMAaJIbHO H0Iro. B To ke BpeMs cielyeT BHUMATEIBHO
HaOJII0JaTh 3a MAlEHTOM BO M30eXaHHE HEKEJATENbHbIX SBICHHH, CBS3aHHBIX C PE3KHM H INIyOOKHUM
BBIJOXOM  (HAampuMep, CHHKONANIBHBIX COCTOsHHUIT). OXHOBpEMEHHO HEOOXOAMMO CIEOWTh 3a
rpagu9YecKuM OTpaXKEHHEM pe3yJbTaTOB TeCTa Ha IUCIUIEe CIHMPOMETpa, YTO IO3BOJISIET BU3YAIbHO
OLICHUTh KAUeCTBEHHOCTh MaHeBpa. Ecnm ManueHT jkalyeTcs Ha TOIOBOKPY)KEHHE WIH ApYyroe
YXy[IUICHUE CaMOYyBCTBHUs, CIELyeT CAelaTb May3y 10 UCUE3HOBEHUS HEKEJATENIbHBIX SBJICHUHA WU
NPEKPATHTh UCCIIEIOBaHNE. Y MEHBIICHHE YCHINS NTPU POPCUPOBAHHOM BBLIOXE MPUBOAUT K 3aBBIICHUIO
CIUPOMETPHYECKHX TOKa3aTeNel 1 HeIPaBUIbHOI HHTEPIIPETAlMK Pe3yIbTaToOB HccaenoBaHus [2].

6.1. [loaroToBKa K CIUPOMETPHH

Ilepen HavanoM HCCIEIOBAaHUS PEKOMEHIYETCS:

1) mpoBepHUTH KaTHOPOBKY CIIMPOMETPA;

2) 3agaTh MANMEHTY BOIPOCHI O HEJaBHEM KYPEeHHH Mepe]] HCCIEAOBAHUEM, HMEIOIIHXCS
3a00JIeBaHUSX, UCIIOIB30BAHUH JICKAPCTBEHHBIX TIPETIapaToOB, KOTOPHIE MOTYT IOBJIHATH Ha Pe3y/IbTaThl;

3) U3MepUTH POCT U BEC MALUEHTA,

4) BHECTH JaHHBIC O MALMEHTE B CIIPOMETD;

5) npaBHIBHO YCAIHTh MAIlEHTa Mepe]l CIUPOMETPOM: TAIlMEHT JIOJDKEH CHIIETh C MPSMOI CIIMHOM
U CIeTKa MPUIOAHATON roioBoi. CIMPOMETPHIO PEKOMEHIYETCs! BBINOIHATH B MOJOXKEHUHU TMAIMEHTa
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CHIs B Kpecle C IOJJIOKOTHUKaMH, HO 0e3 KoJecukoB. Ecimu o0coOble 00CTOSATENBCTBA TPEOYIOT
MPOBEJCHHS KCCICAOBAHHS B MOJNIOKCHHM MAI[MEHTA CTOS WM KAaKOM-IHMOO JPYroM, 3TO JOIKHO
OTPaXKaThCsl B MPOTOKOJIE UCCICTOBAHMS.

6) OOBSACHHUTH U MOKA3aTh MALMCHTY, KaK IPABUJIBHO BHIIIOJHUTH JbIXaTE/IbHbIN MaHEBD;

7) NpU HAMYUK y MALMEHTa ChbeMHBIX 3yOHBIX IPOTE30B HE PEKOMEHIYETCs CHUMATh HX IMepen
HCCIIeIOBAHUEM, 4YTOObI HE HapyllaTh TIEOMETPUIO pOTOBOM mojoctd. OJHAKO HMHOTAA IUIOXO
YCTaHOBJICHHBIC MPOTE3bl HE MO3BOJLIIOT IMALMEHTY TePMETHYHO OOXBATHIBATH 3aIyOHHK M CTAaHOBSITCS
TPUYHHON YTEYKH BO3IyXa; B OTOM CHTYAllMM PEKOMEHIYETCS TIOBTOPUTH IBIXATENbHBIA MaHEBp MOCITEe
CHSATHS MMPOTE30B [2],

Kypenue manuenTa 10omkHO OBITh HCKIIFOUEHO Kak MUHUMYM 3a 1 gac, ynmoTrpeOiIeHne ajaKorons — 3a
4 4 ;o WcceNoBaHus, 3HAUNTENIbHBIC (U3NUecKue HArpy3kd — 3a 30 MuH 10 uccnenoBanus. Onexaa
MallMeHTa He JOIDKHA CTATMBATh TPYIHYIO KJIETKY U *KMBOT. B TeueHue 2 4 mepes HcClefOBaHHEM He
peKOMeHyeTCs OOMIBHBII mpueM i [3].

6.2. Kputepnn kayecTBa CiMpoMeTpUH

Hauano uccnedosanus. Hauano tecra (HynaeBas TOUKa, OT KOTOPOW HAadMHAETCS M3MEPEHHE BCEX
BpeMeHHbIX mapaMeTpoB CHHPOMETPUH) ONpenessieTcss METOAOM o0paTHOM sKcTpanomsiuu. CorinacHo
3TOMY METOAY, HyJeBasi TOUKa — 3TO TOYKa MEePEeceueHUs] KacaTeIbHOW JIMHUH K KPUBOI 00BeM-BpeMs 10
TOPU30HTANBHOM ocH (puc. 2). O6beM IKCTpanoysuy He 1obkeH npessimath 5% ot OXEJL, wmm 0,150
a1 [2]. VBenuuennme oObemMa OKCTPAmoONSILMK MPOMCXOAUT MPH MEMUICHHOM Hadale MaHeBpa
(hOpCHPOBAHHOTO BHIIOXA.

3asepuenue uccredosanus. [ OLEHKH JOCTATOYHOTO OSKCIHMPATOPHOTO YCWIIUSl MAlUEHTa H
OIpeeIeH s MOMEHTA 3aBEPIICHHS TECTa PEKOMEHIYETCS CTIONb30BaTh 2 KPUTEPHSL:

1) mamueHT He MOXKET IPOAODKATh BBIIOX. HecMOTps Ha aKTHBHYIO CIIOBECHYIO CTHMYJISIHIO
MIPOJOIKATh BBIJOX KAaK MOXKHO JONBIIE MAlMEHT MOXET MPEeKPaTUTh AbIXAaTeNbHBIH MaHEBP B I1000it
MOMEHT, 0COOEHHO IIPH TOSBJICHUH AUCKOM(OPTHBIX OLIYIICHHUI.

2) obbeM Ha KpUBOIl 00BeM-BpeMs: nepectaeT MeHaThes (<0,025 m 3a >1 cek) (kpuBasi TOCTHTraeT
IJIaTO), P 3TOM JITUTEIBHOCTE BBIOXA ¥ IeTH oT 5 1o 10 net He MeHee 3 cek, a y aeteit crapme 10 met
U y B3POCIBIX HE MeHee 6 ceK. Y MOKMIBIX MAlMeHTOB ¢ BEIPAXXEHHOH OpOHXHABHOW 00CTpYKIMEH 1Is
JIOCTHKEHHS IIATO HEPEAKO TpedyeTcst Oonblne 6 CeK, OJHAKO JaXe B 3TOW CHTyallud HE PEKOMEHIYeTCs
IIPOJOIDKATh BBLAOX Oombie 15 cex. C Apyroi CTOPOHBI, IIATO MOXKET OBITH JOCTUTHYTO CIIMIIKOM PaHO
Jlaxe IPU MPOJOJDKUTENILHOCTH (POPCHUPOBAHHOTO Bblgoxa Ooiee 6 CeK, €ClM IMalMeHT MEepPeKphIBaeT
JIbIXaTeNbHBIC ITYTH HAATOPTaHHUKOM [2].

Ilpn HecOOTIONCHUM KPHUTEPHEB 3aBEPILICHUS TecTa IOJYYeHHbIE pe3ylbTaThl HE MOTYT
pacIeHUBaThCS Kak MprueMiieMble. B To ke BpeMs paHHee 3aBEepIICHHE TeCTa He SBISETCS MOBOJOM IS
IIOJJHOI'O MCKJIIOYEHUs pe3ysbTaTOB JAAHHOIO MaHEBpa U3 aHainu3a; nokasarenb ODBj, monaydyeHHbIH B
MaHEBpPe C PAHHUM 3aBEPIICHUEM BBI0XA, BIIOJIHE IIPHEMIIEM.

Kaweno He pmomkeH TIpepelBaTh ObIXaTeNbHBIH MaHeBp. Kamens B IepBYIO  CEKyHOY
(GopcHPOBAaHHOTO BBIJIOXa BIMACT HAa BEIMYMHY 00beMa ()OPCHPOBAHHOTO BBIIOXA 3a IEPBYIO CEKYHIY
(ODBy).

Ymeuxa 6030yxu uz pomosoii nonocmu. IIpy HEMJIOTHOM MPHWJICTaHUU TYO K 3aryOHHKY BO3HHUKACT
yTedKa BO3IyXa W3 POTOBOH IOJOCTH, YTO MPHBOIUT K 3AHIDKCHHIO CIHMPOMETPHUYECKUX ITOKa3aTeNeH.
HexoTopsiM marpieHTaM co c1aboCThI0 MBI, ITEPEHECIINM MO3TOBOM MHCYIBT WM IPOCTO ITOXKHIIOTO
BO3pacTa TPYAHO HONAEPKUBATH TI'EPMETUYHBIH O00XBAaT 3aryOHMKa ry0aMH B TE4YEHHE BCEro
HCCIIEZIOBAHNUS; B TAKUX CUTYALMSIX PEKOMEHIyeTCs, YTOOBI MAIMEHT JOMOIHHUTEIFHO (PUKCHPOBAT T'yOBI
BOKpYT 3aryOHMKa MaibliaMH pyk. MHOrIa MPUYMHOM YyTEYKH MOTYT OBITh ChbEMHBIC 3yOHBIE MPOTE3bI; B
9TOM CITydae peKOMEHIyeTcs IIPOBOIANTH UCCIEIOBAHUE CO CHATHIMH IIPOTE3aMHU.

Obcmpykyus 3a2y6HUKA A36IKOM BOSHUKAET, €CIH S3bIK IIONAaJaeT Hepes 3aryOHUKOM.

Jlis  moimydeHus BOCHIPOHM3BOAUMBIX pPE3yIbTaTOB HEOOXOAMMO IOTYYHTh HE MEHee Tpex
TEXHHYECKH  yJOBJIETBOPUTENBHBIX  MaHEBpa, COOTBETCTBYIOIIMX  IIEPEUHCICHHBIM  KPHTEPHIM
npuemiieMoctH (puc. 3).

Bocnpoussooumocme Ovixamenvuvix manespos. IIOMIMO TEXHHYECKOH MPUEMIIEMOCTH KaXKIOTO
MaHeBpa, HEOOXOAMMO OLECHHUTh CTENeHb BapHabelbHOCTH MEXIy HHMH (BOCIIPOH3BOIUMOCTE).
Kputepun BOCIPOM3BOJMMOCTH BKITHOUAOT [2]:

OTdopMaTupoBaHo: Pycckuii
(Poccus)




- pa3Huna Mexay aBymst HanOomsmumu OXKEJT <150 mu;

- pa3HuIa Mexay aByms Hanbonsmumu ODB1 <150 mur;

Ecmu abcomoTtaeie 3HaueHns @XKEJI He npeppimaioT 1 11, 1omyctuMas pa3HUIA MEXIy MaHEBPaMH
JIOJDKHA cocTaBIATh He Goee 100 mut.

Ecnu pasHnia Mexxay BBITOMTHEHHBIMU TEXHUYECKH MPUEMIIEMBIMH MaHEBPAaMH HE COOTBETCTBYET
9THM KpHUTEpPHUSIM, PEKOMEHIyeTCsS IIPOBECTH IOIOJIHHUTEIbHbIE MaHEBPHI, OIHAKO HEXelaTeIbHO
BBITIOJIHATD 33 OJHO HccienoBaHue Oonee 8 MaHeBpoB. MHOrna Me1y MaHEBpaMM IALMEHTY ClEIyeT
JIaTh OTJOXHYTh B TEUCHHE HECKOIBKAX MUHYT.

6.3. [loka3zaTes i cnUpPOMeTPUH,

C nomomipio MaHeBpa (opcupoBanHoro Bbmoxa m3mepstor @XKEJI m mokaszarenu oObeMHOM
ckopoctu Bo3aymHOro mnoroka (O®B;, ornomenne O®Bi/DXEJI, mMakcuMmanabHYyIO yCpeIHEHHYIO
obbemuast ckopocts - COCys 75, MaKCUMaJIbHBIE 00BbEMHBIE CKOPOCTH Ha ypoBHsX 25, 50 u 75% DIKEJI,
ITOCgsin) [4].

DopcupoBaHHAas KU3HEHHAsI eMKOCTB Jierkux (PIKEJI)

OXEJI — w™MakcuManbHBIE 00BEM BO3AyXa, KOTOPHI UYENOBEK MOXET BBIAOXHYTH IOCTE
MakcuManbHO Tirybokoro Bmoxa. ®XKEJI cHmwkaercss mpyd MHOTHMX BHIAaxX HAaTOJOTHH, a IMOBBIINIAETCS
TOIBKO B OJHOM Cilyqae — Ipu akpomeramuu. IIpm 3ToM 3a06o0neBaHHMH BCE OCTaNbHBIE JIETOYHBIE
rapaMeTpsl OCTAIOTCS] HOPMAaJIbHBIMH.

[puunnel camwxenns OXKEJ:

1. Tlatomorms nero4Hod TKaHM (Pe3eKIMs JIETKHX, AaTENIeKTa3); COCTOSHUS, IpPH KOTOPBIX
YMEHBIIAETCsl PACTSHKUMOCTD JIeTo4HON TKaHu (pubOpo3s, 3acToiiHas cepedHasl HEAOCTATOYHOCTH). [lpu
00CcTpyKTUBHBIX JierodHbIX 3a0oneBanusx OIXKEJI taoke cHIpkaeTcs 3a cdHeT 3aMeIeHHs OMOPOXKHEHHS
JIETKUX.

2. Ilaronorust miaeBpsl M IUIEBPATbHBIX MOJOCTEH (YTOMNIIEHUE MNJIEBPHI, IUIEBPAIBHBIM BBIINOT,
OITyXOJIY IUIEBPEI C PACHPOCTPAHCHUEM HA JISTOYHYIO TKAHB).

3. YMeHbIIeHHE pa3MepoB TPYAHOH KIeTKH. Jlerkue He MOTyT pachpaBiIsIThCS M CIAJaThCs B
TIOJTHON Mepe, €CITH ABMKEHHS TPYIHOH CTEHKH (B TOM UHCIIE OPIOITHOTO KOMIOHEHTA) OTPaHHICHBI.

4. Hapymenne HopMmanbHOW pabOTHI JBIXaTENbHBIX MBI, B IEpBYIO odepenb auadparmsl,
MEKpPeOepHBIX MBI W MBI OPIONIHOM CTEHKH, KOTOpble OOECIeYnBAIOT pACHpaBICHUE W
OITyCTOIIEHHE JIETKHX.

Takum 06pa3oM, HETPYIHO ycTaHOBUTH puunHy cHikeHus OKEJ] B ka)10M KOHKPETHOM CiTy4ae.

Crnenyer nomunTs, 9yT0 MXKEJI - 3T0 MakcuMansHas GopcupoBaHHAsT HKCIUPATOPHAS KU3HEHHAS
€MKOCTh JIeTKHX, Yy OOJNBHBIX C OOCTpyKTHBHBIMH 3a0oieBanusmu serkux @OXEJI moxer ObITH
cymiecTBeHHO MeHbIne, yeM JKEJI, n3MepeHHas mpu CriOKOIHHOM JIBIXaHUH.

IIpn TsoKeNnBIX OOCTPYKTHBHBIX 3a00JIEBaHUSX JIETKHX BpeMs BBIJOXa MOXET IpeBbImarh 15-20
CEeKyH/, a JKCIUPATOPHBIH IOTOK B KOHIIE MaHEBpa MOXET ObITh HACTOJIBKO Maj, 4TO CIIUPOMETp C
TPYIOM BOCIIpUHHMAeT €ro. BrImomHeHHe MIMTETbHOro (HOPCHPOBAHHOTO BBIIOXA MOXKET OBITH
3aTPYIHHUTENBHBIM U BBI3bIBATH HENPHATHBIC OIIYIICHUS Yy NanueHTa. Bo u30exaHue 3THX sBICHHMIT
BMecto @XKEJI B mocnenHee BpeMs UCIONB3YIOT Hoka3aress OPBg — 00beM BO3ayXa, BEIIBIXaEMOTO 3a 6
cekyHa. Y 3popoBbix s O®Bg nenamuoro Menbiie DXEJI. Kpome toro, O®PBg nyume
BocrpousBoanM, deM OXKEJI. Otnomenne ODB;/ODBg oTpakaer CTENeHb OrPAHUYEHHsST BO3LYIIHOTO
9KCIIIPATOPHOTO ITOTOKA M MTO3BOJISIET MIPOrHO3MpoBath cHkeHne O®B; y xypunsmukos. B orimmune or
manespa ®XKEJL, 6onee kopotkuii maneBp ODBg, He TPeOYIOLMIA JOCTHIKEHHUS IIIATO HA KPUBOM 00BEM-
BpEMSI, CHIDKAET PUCK Pa3BUTHUS CHHKOIATIBHBIX COCTOSHUH y TSDKENBIX OONBHBIX BO BPEMsI HCCIIEJOBAHHUS
U YMEHBIIAeT YyTOMIIIEMOCTh KaK MalMeHTa, TaK ¥ MEJUIMHCKOro MepcoHaia. BmecTe ¢ TeM JOIDKHbBIE
BenmnuuHbl OPBg He BHoONHE pa3paboTaHbI, MOTOMY IOKa PEKOMEHAYETCS MO-IPEKHEMY OIEPHPOBATH
TpaauuoHHbIM OXKEJL.

O6bem opcupoBaHHOro BoiIoxa 3a 1 cekynay (OPB;)

W3 Bcex mokaszareneil HamOosiee BaKHBIM SIBIISIETCSI MaKCHMAJIBHBIH 00BEM BO3/yXa, KOTOPBIH
YeJIOBEK MOXKET BBIIOXHYTH 3a nepByto cekyHay maneBpa ®IKEJI — ODPB;. OH 0THOCUTENBHO HE3aBHCUM
OT yCuusi, IPHIOKEHHOTO BO BPEMsl MaHEBpPA BBIAOXA, W OTPaKaeT CBOWCTBA JIETKUX M ABIXaTEJHHBIX
nyreil. O®B; — Hanbonee BOCHPOM3BOAMMBINA, YacTO HCIONB3YeMBIH M caMblii MH(OPMATHBHBIH
MI0Ka3aTeNb CIIUPOMETPHUH.

OTdopMaTupoBaHo: Pycckuii
(Poccus)
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IIpn cHIDKEHNH CKOPOCTH BO3AYIIHOTO IIOTOKA, HAampuMep, npu sMmpuzeme, XOBJI, 6porxnansHOM
actMe, MmykoBuciugoze, ODPB; cHmkaercst cooTBeTcTBeHHO TshkecTH obOcTpykimu. OXEJI mpu stom
TaKkke YMEHBINAETCS, HO, KaK IpPaBWJIO, B MEHbIIEH cTemeHH. [Ipu pPEeCTPUKTUBHBIX HAPYIICHUSIX
(orpaHWYEHNH pacHpaBlICHUS JIETKHX), HalpUMep Ipu jerouyHom ¢uodpoze, ODB; Takxke cHKaeTcs.
BosHukaer Bompoc: Kak pasIH4yUTh, YTO SIBUIOCH NpHYMHON cHikeHus O®B; - pectpuxums wim
obcTpykuus? J{ist oTBeTa Ha 3TOT BOIMPOC HEOOXOAMMO BEIYUCIUTD cooTHOmeHHne ODB1/DKEIL.

CootHomienne OPB,/PKEJI

BaxHbpIM crimpomMeTprudeckuM mokasareneM spisercst orHomenne OPB1/OXEJI, xotopoe 00braHO
BEIpaXKaeTcs B MPOLEHTaX U sBisieTcss Moaudukanueid nanekca Tupduo (ODB1/KEI,,, rae KEJ,, —
MaKCHUMaJIbHBII 00beM BO3/IyXa, KOTOPBI MOXHO BIOXHYTH ITOCTIE ITOJTHOTO CITIOKOHHOTO BBII0Xa). OOBeM
BO3/1yXa, BBIBIXaeMBIii 32 MEPBYIO CEKYHIY, MPEIICTABISAECT COOOM TOCTATOUYHO MOCTOSAHHYIO o0 DIKEJT
HE3aBUCHMO OT pa3Mepa JIETKHX. Y 3[0pOBOTrO YelI0BEKa 3TO COOTHOIIEHHE cocTaBisieT 75-85%, HO ¢
BO3PacTOM CKOPOCTh BBIJOXA CHIDKAeTCS B OONBINCH CTEleHW, 4eM OO0BeM JIETKHX, W OTHOLICHUE
HECKOJIBKO YMEHbIIaeTcs. Y Jereif, Hao0OpOT, CKOPOCTH BO3IYIIHBIX IOTOKOB BBICOKHE, MOITOMY
coorHomenne OOB;/OXEJI y Hux, kak mnpaBuno, Bbime — okomo 90%. Ilpu 0OCTpyKTHBHBEIX
HapymeHusix ortHomenne O®Bi/DXKEJI cumwkaercs, mockonbky O®B; cHmkaercsi COOTBETCTBEHHO
Tsoxectu o0cTpykunu. ®XKEJI mpu 3ToM Takke ymMeHbIIaeTcs, HO, KaK MPaBWIIO, B MEHbBLICH CTEICHU.
IIpn nerounoit pectpukuum 6e3 oOcTpykTuBHBIX un3MeHeHHd O®B; um  OXEJI cHmxatorcs
MPOIOPLIMOHANBHO, CIEI0BATENbHO, X COOTHOILIEHUE OyeT B Ipejiesiax HOPMaJIbHbIX BEIIMYNH WM JlaXKe
HEeMHOTO BbIme. Takum o0Opa3oMm, HpH HeoOXomuMocTH AnudQepeHIupoBaTh OOCTPYKTHBHBIE U
PECTPUKTHBHBIC HapyIIeHUs oleHnBatoT cooTHommenne OOB1/DXEJL.

Jlpyrue nokasateju MaKCHMAJILHOT0 IKCIIHPATOPHOT0 MOTOKA

COCps.75 — cpennsisi o0beMHasi CKOPOCTh B CpefHeH 4acTH ()OPCHPOBAHHOIO HKCIUPATOPHOTO
MaHeBpa Mexay 25% u 75% @DXKEJI. OrtoT mokasaTenb MOXHO M3MEPHTh HEMOCPEACTBEHHO 10
cnuporpaMMme MO0 paccyuTaTh MO KPHBOW NMOTOK—00BeM. HekoTopble mcciienoBaTend CYUTAIOT, UTO
COC3s.75 60onee uyBcTBuTeNeH, YeM ODB, IpH IMarHOCTHKE PaHHHUX CTaIUH OPOHXUATBHOW 00CTPYKIIUH
[20], omHako oH mMeeT Goee MUPOKUI AHana30H HOPMaIbHBIX 3HAYCHHH.

MakcumaibHbsle 00BeMHBIE CKOpocTH dKcrmpatopHoro moroka (MOCgs, MOCsg 1 MOCys) Ha
passbix yposHax OXKEJI (25%, 50% u 75%, coorBercTBeHHO) (cM. pHc. 1, B) He 001agaroT BBICOKOH
BOCIIPOU3BOJMMOCTBIO, IIOBEPKEHB HMHCTPYMEHTAIGHOH OIMMOKE W 3aBHCSAT OT IPUIJIOKEHHOTO
9KCNUPATOPHOTO YCUIIUS, TOATOMY HE MIPAalOT CYIIECTBEHHON PONU MPH ONPENEIEHUH THIA M TSKECTH
HapYyLICHUH JIETOYHON BEHTUIIALUH.

ITukoBass oobemHast ckopocTh Bbmoxa (I1OCs,,), KOTOpas Takxke Ha3bIBaeTCs MaKCHMAJIbHOM
9KCTIUPATOPHOH CKOPOCTBIO — MOKa3aTelb, KOTOPBIH M3MEpPSETCsl B TEUCHHE KOPOTKOTO OTpe3Ka BPEMEHH
cpasy moclie Hayalia BbIIOXa M BbIpaxkaeTcst 0o B Ji/MuH, 11060 B j/cek. [I0C,,, B Oonblell cTeneHu,
4YeM Jpyrue MOKa3aTeNy, 3aBUCUT OT YCHIMS MalUeHTa: A MOIYYeHHS BOCIPOM3BOJMMBIX JAHHBIX
MIANMEeHT JODKeH B Hadajle BBIJOXa IPHIOKUTh MakcuMyM ycumnus. CymiecTBYIOT HEZOpOTrue
nopratuBHble npuOopsl (mukduoymerpsl) ans u3MepeHusi [10C,; B JOMAamIHUX YCIOBUSX U
CaMOKOHTPOJISI TAIIMEHTAMHU CBOETO COCTOSHHS, YTO MOIYUYHJIO IIMPOKOE PACHPOCTPAHEHNE y OOIBHEIX C
OpPOHXHMATBLHOM acTMOIA.

Bce »tn mokazatenu, kak u O®PBj;, MOryr CHMXAThCI U Yy OONBHBIX C PECTPUKTHBHBIMU
HapyIICHUSIMH.

MaxkcuManbHbIe HHCTUPATOPHBIE MOTOKH

CoBpeMEeHHBIE CTIPOMETPEI H3MEPSIIOT HE TOIBKO SKCIMPATOPHBIE, HO U HHCIIMPATOPHEIE ITOTOKH, B
MEepBYIO OYepe/ib, MaKCUMAIIBHBIH MHCIHMPATOPHBIN MOTOK (WM MHMKOBas OOBEMHas CKOPOCTh BIOXa -
[NOC,,). IIpu sTom ucneiTyemslit BemmonHseT ManeBp GXKEJI u 3ateM nenaeT MakCUMalbHO OBICTPBINA H
TIOJTHBIN BIOX, KOTOPBIH OTpa)kaeTcs CIIUPOMETPOM B BHUJIE MHCIMPATOPHOH KpuBoH. CoueTaHWe KPHUBBIX
BJIOXA U BBII0XA AAET HOJIHYIO METII0 HOTOK—00BEM.

IIpy MOBBIIIEHHOM CONPOTHBIIEHHWHU IBIXaTENbHBIX ITyTeH CHIDKAIOTCS KaK IKCIUPATOpPHEIE, TaK U
MHCITHPATOPHbIE MaKCUMalbHble MOTOKH. OJTHAKO B OTIMYHE OT BbIIOXA, MPU KOTOPOM MAaKCHMAallbHbIE
MIOTOKH OTPaHWYEHBI, HE CYIIECTBYET MEXaHW3MOB, OIPAHWYMBAIONINX MAKCHMAIbHBIE MHCIIHPATOPHEBIC
noroku. [Toaromy [TOC,,; B GONBIION CTEMECHH 3aBHCUT OT MPHUJIOKCHHOTO YCHIIHS, a €€ M3MEPCHUE HE
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HOJIy4MIIO IMUPOKOTO PACIIPOCTPAHEHHMS, 33 HCKIIIOUCHHEM BBISBIICHHS aTOJNIOTUH BEPXHUX JBIXaTEIbHBIX
ITyTeH.

6.4. OcoGeHHOCTH CITHPOMETPHH Y AeTeit

CrnupoMeTpus MOXET BBHIIIOJHATD y JeTeil He Mojoxke 5 jeT [2]. bonpmmHCcTBO AeTeil HaunHas ¢ BO3pacTa
9 et crocoOHBI BHINTOJIHUTE MaHEBP (POPCHPOBAHHOTO BBI0XA, YIOBIETBOPSIOMINI TEM K€ KPHTEPHSIM,
KOTOpbIE MPUMEHHUMBI Y B3POCIBIX MAalUEeHTOB [5], oqHako Ajs Aetedd 10 9 net HeoOXoAMMO COOMIOAATh
HEKoTOopbIe mpasmia. JKenarenbHo, YTOObI CIIEHUATINCT, 00CIEAYIOINH peGeHKa, IMEN OIIBIT BHITTOIHCHUS
(YHKIMOHAIBHBIX UCCIICIOBaHUH y neTed. B mabopatopuu, 3anuMaromeiicss 00ciieIoBAHUEM MaJICHBKUX
JeTeld, JOKHA OBITh OuYeHb J00OpoXKenaTenbHas arMocdepa, MOXKHO MCIIOIb30BaTh HIPYLIKH,
COOTBETCTBYIOLIME BO3PACTy MaJICHBKUX ITal[MeHTOB. [lepex HadalioM HCCleNOBaHUS PeOCHKY CllemyeT
OOBSCHUTH B JOCTYIIHOH MaHepe, YTO OH JIOJDKEH JeNaTh. XOpOIIHE pe3yJbTaThl AaeT MPUMEHEHUE
BH3yaJIbHOH «00paTHOIl cBA3m» (M300paxkeHHe CBEUEeH WM IPYrHX KapTHHOK Ha JIUCIUICE CIIHPOMETPA,
MEHSIIOIIUXCSI TPH BBINOJIHEHUH peOeHKOM (OpCUpOBaHHOrO BbIIOXA). Jlake ecii TepBble ITONMBITKH
ObUIM HEyJa4yHbIMM, INPOJOJDKCHHE HCCIEAO0BAaHUS B OOJBLIMHCTBE CIy4acB IO3BOJSCT DPEOCHKY
MIPUBBIKHYTH K 0OCTaHOBKE M JIy4Ille BHITOJIHUTH JbIXaTeNbHBIN MaHeBp. He pekoMenayercst o0cienoBaTh
neted B JabopaToOpusiX JUIL B3pOCHBIX TNAIMEHTOB, B KOTOPHIX OOCTaHOBKAa HE aJaNTUPOBaHa K
0COOEHHOCTSIM aeteit [2].

Bo BpeMs TeCTHpOBaHMS HCCIIEIOBAaTeNb MJOJDKEH BHHMATeNbHO HAOMIOAATh 3a pPEOCHKOM IS
CBOEBPEMEHHOI'O YCTpPAaHEHHWs] YTEUKH BO3AyXa M KOHTPOJII 3a IPaBHJIBHOCTHIO BBITIONHECHUS
JIbIXaTeNbHOr0 MaHeBpa. [5]. s OLIEHKHM KauecTBa BBHIIOJIHEHHOIO MaHEBpa, KaK My B3POCIbIX,
HCTIONB3YIOT MeToJ] 00paTHO! 3KcTpanomsinui. Ecim 00beM 00paTHOH sKcTpanosimy npessimaet 80 mu,
wm 12,5 % DXKEJI, 3toT MaHeBp MOXET OBITh COXpaHEH Ul JAJIbHEHIIEro aHaJIu3a MpH OTCYTCTBUH
npyrux gedexroB [5]. Jlns mereil Miajaimiero Bo3pacTa MPEXICBPEMCHHBIM 3aBEpIICHHEM MaHEBpa
(OpCUPOBAaHHOIO BBIIOXA CUUTACTCS MPEKpallieHne MaHeBpa Ha ypoBHe Ooiee 10% OT MUKOBOW CKOPOCTH
Booxa. ®XKEJI u dopcrpoBaHHbIE SKCIMPATOPHBIC TIOTOKH, HOJMYYCHHBIC B TAKOM MaHEBpE, HE JIOJKHBI
HCIIOJIb30BAThLCS IS aHanmu3a [5].

B wuneane, mpu MpOBENCHUH CIHPOMETPHH PEOCHKY JOCTATOYHO TMONYYHUTh 2 MPUEMIIEMBIX KPHUBBIX
motok-o0seM, B KoTOpbix DXKEJI m ODB; ornmuarorcs He Oomee uwem nHa 0,1 1, wmu 10% ot
MaKCUMallbHBIX 3HaueHWid. Ho maxe NpH MOMYYCHUH CIUHCTBCHHOW KPUBOW, YIOBJICTBOPSIOIICH
TEXHHYECKUM TPEOOBAHUSIM, OHAa MOXKET HCIONb30BAaThCS [UI aHalIW3a, OJHAKO B IPOTOKOIE
HCCIIEIOBAHUS JTOJDKHO OBITh OTPaXCHO YMCIIO TEXHWYECKH YIOBICTBOPUTEIHHBIX MAaHEBPOB M CTEIICHB
BOCIIPOU3BOJMMOCTH pe3yibTaToB. Kak W y B3pOCHBIX, Y JeTeil Ui aHaiu3a BBIOMPAIOT KPUBYIO C
MakcuManbHbIMU 3HaueHussMu OIKEJT u ODB; [5].

VY nereii MoJoke 6 JIeT HE JOJDKHBI MCIOJB30BATHCS JOJDKHBIC BEIUYMHBI, IPUMEHSICMbIC y B3POCIBIX
MaIeHToB. B imTeparype MpeIoKEHBI HECKONBKO PAa3IMYHBIX YpPaBHEHUH M pacyera JOJDKHBIX
BEJIMYMH Yy AeTeil aToro Bo3pacra [5].

7. AHTEPIIPETALIUA PE3YJIBTATOB
7.1. Be16op pe3yabTaTa 1J1 aHAIN3a

@OXEJI 1 ODB; BeIOHpaAlOT HE MeHEee YeM U3 TPEeX BOCIPOM3BOANMBIX TEXHHYECKH MPUEMIIEMBIX
MaHeBPOB. Pe3ybTaThl HCCITEJOBAHNUS aHATU3UPYIOT 110 MaHeBpy ¢ MakcuManbHbMu OXKEJT 1 ODB; [2].
7.2. JlonxKHbIE BEJIMINHBI

CyecTByIOT pas3iM4Hble TaOMMIbl W (GOPMYNIBl Uil pacyeTa MOJDKHBIX BEJIMUYMH IOKa3aTelel
crupoMeTpuu. B OONBIIMHCTBE Cily4aeB HCCIENOBaHHA 110 pa3pabOTKe MOKHBIX — BEIMYHH
OTPaHMYMBAIOTCSl YPABHEHUSIMH pacdeTa CPeJHHX 3HA4UeHHUH, KOTOpHIE MONyJaloT HMpU 00CIeJOBaHUHI
30pOBBIX HeKypsmux mojel. IIpaktuka ucnonszoBanus 80% OT JOMKHBIX 3HAUEHUH B KauecTBe
(UKCHPOBAHHOTO 3HAYCHUS Ul HIDKHEH rpaHunbl HopManbHbIX 3HadeHuit (HI'H) ®XKEJI u ODB;
npuemieMa y JieTeld, HO MOXeT NPUBOJANTH K CYIIECTBEHHBIM OIIMOKaM MpPU MHTEPIpeTannuy (QpyHKIUH
nerkux y B3pocibix. Mcmonp3oBanme 70% B KadecTBe HIDKHEH TpaHUIBI HOPMBI IUISI OTHOIICHHMS
OOBy/®XEJI npuBoguT K  3HAYUTENBHOMY  YHCIY  JIOKHO-TIOJOXKHTENBHBIX  PE3yJIbTaTOB
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(rumogmarnoctuke XOBJI) y MmyxunH B Bo3pacte crapme 40 jeT M y skeHmuH crapme 50 et u K
runepanarsoctuke XOBJI y MOXWIIBIX JHI, HUKOIJAa HE KYPUBIIMX W HE WMEIOIIUX XapaKTePHBIX
KIIMHIYECKUX CUMNTOMOB. Kak m3BecTHO, ¢ Bo3pacTom cootHomeHne ODB1/DXKEJ] camkaercs, mosTomy
HeKoTopble aBTophl i nuarHoctuky XOBJI y nronedt crapiie 70 €T peKOMEHIYIOT MCIOIb30BaTh JUIs
ODB1/DXEJI 65% nopor HOPMBI.

Js ckopoctHbIX moka3zareneir HI'H cocraBisier 60% OT ZOMMKHBIX 3HAYSHUH.

IIpu BbIOOpE MOKHBIX 3HAUCHHUH HEOOXOAMMO CpPaBHHTh JAAHHbBIE, IOJy4aeMble C IHOMOLIBIO
BBIOpAaHHBIX YpaBHEHHH IOJDKHBIX 3HAYCHHH, C COOCTBEHHBIMH H3MEPEHHSMH, INPOBEICHHBIMH Ha
perpe3eHTaTHBHOI BEIOOpKE 340pOBBIX JHL. CieqyeT BHIOpaTh Te€ YpaBHEHUs JOJDKHBIX 3HAUCHHH, IPU
KOTOPBIX y B3POCHBIX pa3HUNA MEXIYy H3MEPEeHHBIMH M pPACCUMTAHHBIMHM 3HAUCHUSIMU SIBIISIETCS
MHUHAMAJIBHOH. Y 1eTeldl OpHUEHTHPYIOTCS HAa MHUHHMAJBHYIO pasHHIYY JIOTapu(MOB H3MEPEHHBIX H
paccUMTaHHBIX 3HaueHHH. UTOOB!I ObITH YBEPEHHBIM, YTO BBIOPAHHBIC JOJDKHBIE 3HAUCHUS MPUEMIIEMBI,
HEo0XoIMMOo 00CIIeIoBaTh JOCTATOYHO OOJbIIoe Yucio no0poBonbles (okoio 100). K coxanennto, 3To
TPYAHOBBITIOHUMO 71 OOJBIIMHCTBA 1a00paTOpHiL.

IIpn ucrons30BaHUM TODKHBIX BETIMYHH CIEAYET H30eraTh SKCTPANOISIINY 32 YKa3aHHBIH JHana30H
pocra u Bo3pacta. Ecim Bce ke BO3pacT WM POCT IMALMEHTa BBIXOIAT 3@ I'PAHHIBI MOMYJSLUH, JUIS
KOTOpPO# ObUIH pa3paboTaHbI TOJDKHBIE 3HAUEHHS, TO B WHTEPIPETALUN HEOOXOOMMO YKa3aTh, YTO ObLIa
IIPOBEIEHa YKCTPATIOJISLIHS.

JlomKHBIEe BETMYUHBI 3aBUCAT OT aHTPOIIOMETPHUECKHX MapaMeTpoB (B OCHOBHOM OT POCTa), MOJIa,
BO3pacTa, packl. UeM BBINIE YEIOBEK, TEM OOJIBIIE €ro JITKUE U MPOTSKEHHOCTh ABIXaTeNbHBIX MyTeH u,
CJIeIOBATENIbHO, MaKCUMaJIbHAs SKCIIMPATOPHasi CKOPOCTh. [Ipy BBIYMCIICHUN HOPMAJIBHBIX 3HAUCHUH IS
JIoZiel ¢ KH(OCKOINO030M BMECTO pocTa B OPMYITy CIIEAyeT MOCTaBUTh pa3Max pyK. Y >KEHIIMH 00beM
JIETKUX MEHBIIE, YeM Yy MYXXYMH Takoro jxe pocta. C BO3pacToOM DIaCTHYHOCTb JIETOYHOH TKaHH
CHI)KAaeTCsl, B pe3yJIbTaTe NPOUCXOIUT CHHKEHHE 00beMa M CKOPOCTH BbIIOXa. BMmecTe ¢ TeM cienyer
[IPUHUMATh BO BHUMAaHHE W HHIWBUAYyalbHBbIE BapHaluu HoOpMmbl. Hampumep, sierounsie 3aborneBaHMS
MOT'YT BO3HHKATh Yy JIIO/ICH C MCXOAHBIMH TTOKA3aTeIIsIMU JITOYHBIX OOBEMOB M TIOTOKOB BBIIIE CPEIHETO
YPOBHS M, HECMOTpS Ha CHIDKEHHE UX Ha (oHE 3a00JIeBaHUs OTHOCHTEIIFHO NCXOAHBIX 3HAUSHNUH, OHU I10-
MIPEXXHEMY MOTYT OCTABaThCs B IIpe/ieaX, HOPMAJIbHBIX JJISI HOMYJISIIMU B LIEJIOM.

7.3. AHAJIM3 pe3yJIbTATOB CITHPOMETPHH

WHTtepnperays pe3ynbTaToB CIMPOMETPHU CTPOUTCS Ha aHAIN3€ OCHOBHBIX CIHPOMETPHUYECKHX
napameTpoB (ODBy, XKEJI, ODB1/KEJI).

Wutepnperanus pe3yabTaToB (YHKIHOHAIBHOIO MCCIENOBAHUS JOIDKHA OBITh YETKOH, KPATKOH H
nHdopmaruHoi. [Ipocrass koHcTaTamust (DaKTOB, YTO KakKHe-TO IOKAa3aTelM B HOpPME, a KakKHe-TO
CHIDKEHBI, HE ToauTca. B mpeane, K MHTepHpeTaluy pe3ydbTaToOB (DYHKIIMOHAIBHOTO HCCIECHOBAHUS
JIOJDKHBI ITPUMEHSTHCS IPUHINIBI KIMHUYECKOTO MPUHSTHUS PELIeHHs, T1e BEpOSITHOCTh OOJE3HU Iociie
MIPOBEAEHHS UCCIIEJIOBAHUS OLIEHUBAETCS C YU€TOM BEPOSITHOCTH OOJIE3HU 0 NMPOBEJCHUS HCCIEI0BaHNUS,
KadecTBa  HCCIIENOBAHHSA,  BEPOSTHOCTH  JIOKHO-TIONOXKUTEIBHOH M JIOXKHO-OTPHIATEIBHOM
MHTEPIpETAIMHU, U, HAKOHEL], HETTOCPEACTBEHHO PE3yIbTaTOB MCCIEIOBAHUS U JODKHBIX 3HaUeHHH. OT0
9acTO HEBO3MOXKHO, IMOTOMY 4YTO HHTEPIPETAlWsi MHOTUX, €ClIM He OOJBIIMHCTBA, HCCIEIOBAHUH
MIPOBOJUTCS TIPH OTCYTCTBUHM KaKOH-IHOO KIMHWYEeCKOH MH(popManuu. UToOB! yaydlIUTh CHUTYaIHIO, 110
BO3MOXKHOCTH CJIEAyeT CIpAIlNBaTh Bpadel, HANpaBIAIOIIMX MAIMEHTa Ha HCCIEIOBaHME, Ha KaKol
KIIMHUYECKHH BOIPOC HEOOXOIUMO OTBETHUTH, a TAKXKE JI0 MCCIIEOBAHUS IIOMHTEPECOBATHCS y MAIMEHTa,
Mo4yeMy €ro HampaBuwiu B Jjaboparopuio. B 3ToM OTHOLIEHMM Takke >KeNaTedbHO 3aImucaTh
pecIupaTopHbIe CHMITOMEI (HallpuMep, Kalllelb, MOKPOTa, XPHITEl M OJBIIIKA), HEJaBHES MCIIONb30BAHIE
OPOHXOPACIIHPSIONINX PENapaToB, aHAMHE3 KyPEHHS.

Wurepnperarus  Oymer Oomee TOYHOM Ipu  ydeTe KIMHHYECKOTO JHArHO3a, JAHHBIX
PEHTIeHOTpaMMBI T'PyJHOH KIETKH, KOHIIEHTPAIMM TeMOrJIoOMHa M JIIOOBIX ITOJO3pEeHHH Ha Heipo-
MBIIIEYHBIE 3200I€BAHUS WM OOCTPYKIHIO BEPXHUX ABIXATEIbHBIX ITyTEH.

OOCTPpYKTHBHbIE BeHTHISIIMOHHbIE HAPYILIEHHS

HauGonee uyactoe nokasaHue K IPOBEACHUIO CIUPOMETPHYECKOTO MCCIEAOBAHUS — BBIABICHHE
OOCTPYKIIMH JIBIXaTEIbHBIX MyTeH U OIEHKa €€ BBIpaKeHHOCTH. OOCTPYKTHUBHBIA THI BEHTHIIAIMOHHBIX
HapyIIeHHH XapakTepusyercs CHIbkeHneM cooTHomeHns O®B:/OXEJI npu nopmansHOit DXXEJL
[NaTodu3nonornyeckoii OCHOBHOH CHIDKCHHS MAaKCHMAIbHOTO OSKCHHPATOPHOTO MOTOKA  IPH
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OpOHXHaNBHONH OOCTPYKIUH SIBISETCS IOBBIIICHHE COMPOTHBIICHUS [BIXAaTEIBbHBIX ITyTeH, OXHAKO IPH
HEIOCTATOYHOM YCWJIMM, TIPWJIOKCHHOM MAalUeHTOM BO Bpems BbimonHeHus MaHeBpa OXKEJI,
MaKCHMaJbHBIN 3KCHHPATOPHBII MOTOK Takke OyaeT cHmkeH. nddepeHpoBaTh 3TH CUTYAIH MOXKHO
NP KOJIMYECTBEHHOW OIIEHKE YCWJIMS IIallMeHTa, M3MEpUB IUIEBpalbHOE NaBjeHHe (C IIOMOLIBIO
BHYTPHITUIIEBOIHOTO OAJIOHA) MIIM KOMIIPECCHOHHBIM 00heM P MPOBEACHUH OOAUIIIETU3MOTpapHH.

PanHMMH TpH3HAKaMH OOCTPYKTHBHBIX HApYIICHUH BEeHTWISAIHMH y MalMeHTOB 0e3 KIMHUYECKHUX
MPOSIBJICHUH, BO3MOXKHO, MOTYT CJIY)XUTh HU3MEHEHHE (DOPMBI HKCIHUPATOPHOH KPHBOH MOTOK-00BEM H
CHIDKEHHE CKOPOCTHBIX IIOKa3aTeNled, M3MEpPEeHHBIX NMPH HU3KUX JIETOUHBIX 00BEMax BO BpeMs TecTa
DIKEJT (COCys.75, MOCsp, MOC7s) (pric.4), 0HaKO B HACTOSIIIEE BPEMs HE CYIIECTBYET yOEIMTEIbHBIX
JIOKa3aTeNbCTB  CYNIECTBOBAHUS TAKUX KOPPEISIMHOHHBIX CBs3ell. bomee Toro, 3HaumTenbHas
BapnabeNbHOCTh MTOKa3aTesIed 3aTpyIHsIeT HHTEePIPETAHI0 HHINBUAYAIbHBIX OTKJIOHEHHH OT JIOJDKHBIX
3Ha4YeHUH.

IIpn OOCTPYKTHBHBIX HApYyHIEHHUSX MPOUCXOAMT CHIDKEHHE SKCIHPATOPHBIX ITOTOKOB, M KPHBas
MalyeHTa pacroiaraeTcst moj JOJKHOM KpuBoit (cM. puc.4). Kpome Toro, 00bIYHOE JTHHEHHOE CHIKEHUC
CKOPOCTH TIOTOKA Ha KPUBOH MOTOK-00BEM HApYIIAETCsl, €€ HUCXOSIIEee KOJICHO IPUOOPETaeT BOTHYTYIO
¢opmy. HapymieHne nIMHEWHOCTH HYDKHEH IOJOBHHBI KPHBOH ITOTOK-OOBEM SIBISETCS XapaKTepHOM
4epToi OOCTPYKTHBHBIX HapyIMIEHHH BEHTWIALMU U MPEIIoiaraeT HaIndiue OpOHXUAIBHOW 00CTPYKIHY,
naxe korma OXEJI u OOB; He BBIXOAT 3a Ipeneibl HOPMAJbHBIX 3HaueHuil. BbIipakeHHOCTH
HU3MeHeHHH (OpPMBI KPHBOHM 3aBHCHT KaK OT TSDKECTH OOCTPYKTHUBHBIX HapyIIeHHWH, Tak H OT
HO30J710rn9ecKoi GopMbl. [IpHurHO# 3TOTO Jale BCero SBISETCS CyKEHUE IIPOCBETa JBIXaTeNbHBIX ITyTei
npu OpouxuanbHoi actme, XOBJI, sm¢puseme, MykoBUCIINI03€, CAABICHHE KPYIHBIX OPOHXOB M TpaxeH
OITyXOJIBI0 M3BHE, CTEHO3MPOBAHHUE SHAO(DUTHO PACTyHIeH OMyXOibio, PyOIIOBOH TKAaHBIO, HHOPOIHBIM
tesoM. [lpu momo3peHny Ha OPOHXHAIBHYIO acTMy ClIeAyeT HMPOBECTH OpOHXOAMIATAMOHHBIA TECT, a
IpY HEOOXOAUMOCTH - OPOHXOKOHCTPUKTOPHBIH TeCT. J[/sl OLEHKH BBIPQKEHHOCTH SM(HU3EMBbI Cle1yeT
HCCIE0BaTh OOIIyI0 eMKOCTh JIETKUX U TU(P(Y3HOHHYIO CTIOCOOHOCTD JIETKHX.

Ocoboe BHUMaHHE CIEIyeT YASNUTh CUHXPOHHOMY cHikeHunto O®B; m ®XKEJI, npu koropom
orHomerne O®B;/®XEJl ocraercs HOpManbHBIM WM TIOYTH HOpPMAalbHBIM. Takue HW3MEHEHHUS
CHHMPOTpaMMBbI HYallle BCEro HaOJIIONAIOTCS, €CIIM IMAlMeHT AejaeT BIOX WM BBLIOX HE IOJHOCTBHIO MIIH
€CIIM TIOTOK HACTONBKO MEIJICHHBIH, YTO AJISI BBIABIXAHHUS BCETO BO3[yXa M3 JIETKUX TPEOyeTCs CIMIIKOM
OoJbIas MPOAOIDKUTEIBHOCTD BEII0XA. B TakoM citydae quCTaiIbHBIN OT/HEN KPUBOH MOTOK-006eM Oymer
BorHYTEIM (MOC75 camxena). M3mepenne JKEJI (MHCIMpaTOpHO#M MM 3KCIIUPATOPHOIT) MOMOXET Ooiee
ToYHO OmeHUTh oTHomeHne OdPB; k MakcnMaabHOMY 00BEMy Jerkux. [lpyras BO3MOXKHAs HMpPUYMHA
onHoBpeMeHHoro cHkeHust OPB; u ®XKEJI - xonnanc Menkux AbIXaTeldbHbIX NyTeH B Hauyasle BbIIOXA.
Ecnm Takme wn3MeHeHMs HAONIOAAIOTCS MpPH BBINOJHEHHH MaHEBPa C MAaKCHMAaJbHBIM YCHIIHEM,
noctoBepHbId npupoct ODB; mocie MHrasmuu OPOHXOJIUTHKA MOATBEPAUT HAINYUE SKCHHPATOPHOTO
komnanca. [loctoBepHoe ypenumuenne O®PBj;, ®XXEJI unu oboux mapamMeTpoB MOCIE WHIAIALUN
OpOHXOJINTHKA CBHAETENHCTBYET 00 00paTUMOCTH OOCTPYKTHBHBIX HAPyIICHHH.

Ob6cmpykyust  6epxnux  Ovixamenvhvlx nymei. PopmMa MaKCHMalbHOW KPUBOM IOTOK-00BEM
CYIIECTBEHHO OTIHMYAETCS OT JOJDKHON HpH OOCTPYKIMH BEPXHHX IbIXaTeNbHBIX ImyTed. CBoeoOpasHas
(opMa KpHBOH MOTOK-00BEM TPH MOPAKEHHUIX BEPXHHUX JBIXATEIBHBIX IyTeH 00yCIIOBIICHA pa3iHIHbIM
BO3JeIiCTBHEM AWHAMHYECKHX (DaKTOpPOB Ha HKCTpa- M HHTpPATOpaKaibHbIE AbIXaTeslbHbIE MyTH. Ha
9KCTpaTOpaKaJbHbIE JABIXaTeNbHbIE IIyTH BIMSET arMocepHoe IaBlieHHe, Ha HHTpPATOpaKajbHBIC —
BHYTpHUILUIEBpaJIbHOE. Pa3HuIa MeXIy BHEUIHMM [JaBjieHHeM (aTMOC(EpPHBIM WM IUIEBPAIBHBIM) U
JTaBJICHUEM BHYTPU IBIXATENbHBIX ITyTeH HA3bIBAaeTCs TPAaHCMYpPAIbHBIM AaBieHHEM. [lomoxuTensHoe
TpaHCMypaJbHOE TaBJICHUE CO3/IaeT KOMIIPECCUIO M YMEHBILIAET MPOCBET JbIXaTeNbHbIX myTeil. Haobopor,
OTpPHUIATENIFHOE TPAHCMYPATBbHOE AABICHHUE HOAJCPKUBACT IbIXaTEIbHBIC ITYTH OTKPBITHIMHE, YBEINYUBAS
ux mpocBer. Ecim oOCTpyKIMs BO3HHMKaeT TOJNBKO BO BpeMsi Bioxa JHOO BBIOXA, OHA CYHTAETCS
nepeMeHHOH. Ecimu Bo3IyIIHBIE IOTOKM CHIDKEHBI BO BpeMsi o0enx (a3 ABIXaHUS, OOCTPYKITHS
Ha3bIBaeTCs (PMKCHPOBAHHOM.

Ilepemennasn sxcmpamopaxanvras obcmpykyus (HapuUMep, NMPU Tapannde TOJOCOBBIX CBS30K,
YBEIHYCHUH IMHATOBUIHON >eJe3bl) BBI3BIBACT M30MpATENbHOS OTpaHHUYCHHE BO3IYIIHOTO IOTOKA IpU
BIOXe. Bo BpeMmsi BbIIOXa JaBieHHE BHYTPH JIBIXaTEIBHBIX ITyTeH YBEJIMYMBACTCS M IPEBHINIACT
aTMoc(epHOoe, BO3JCHCTBYIOIIEE HA 30HY IOPAXEHUs CHAPYXKH, IO3TOMY SKCIHHPATOPHBIA IOTOK
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MeHseTcs Mao. Bo BpeMst Bnoxa HabmroqaeTcss oOpaTHast KapTHHA: aTMOC(EPHOE AaBJICHHE 3HAUYUTEILHO
MPEBBIIIACT JABJICHAE B JBIXATENbHBIX MYTAX, YTO HPHBOJUT K CHIKEHHIO MHCIHMPATOPHBIX MOTOKOB.
VI3MeHEHHs HHCIIUPATOPHBIX MOTOKOB XOPOIIIO BUAHBI HA KPUBOW MOTOK—00BeM (pHc. 5, A).

Ipu nepemennoii unmpamopaxanonoti obcmpykyuu (Halpumep, IPH OIMYXOIU HIXKHEro OTHera
Tpaxen (HIDKE SApPEeMHOW SMKH TpPYyIMHBI), TpaxeoMalsdlliM, TpaHylematose Berenepa wmm
PEeIUIUBHPYIONIEM HMOJUXOHAPHUTE) BHICOKOE BHYTPHUILIEBPAIILHOE JABICHHE BO BpeMsi ()OPCHPOBAHHOTO
BBIJJOXa TPEBBINIAET AABICHHE B IbIXaTENbHBIX MYTSX, YTO NMPHBOIUT K BBIPAKEHHOMY CY)KEHHIO HX
MIPOCBETA C KPUTHUECKUM CHIDKEHHEM SKCHHMPATOPHBIX MOTOKOB. MHCIIHMpaTOpHBIE MOTOKM MOTYT MaJo
MEHSTBCS, €CIM IUICBPAIbHOE JaBlIeHHE 0ojee OTPHLATENBHOE, YeM JABICHUE B JBIXATENIbHBIX MYyTSX.
XapaktepHasi KpuBasi IOTOK—0OBEM MPECTaBICHA Ha pUCYHKeE 5, b.

Ipu Quxcuposannoti obcmpykyuu (HanpuMmep, IPU OIYXONAX Ha JIOOOM ypPOBHE BEPXHUX
JIbIXaTeNbHBIX IyTeH WM [apajuye TOJOCOBBIX CBS30K C (DMKCHPOBAHHBIM CTEHO30M, PYOLOBBIX
CTPUKTYpax) MHCIHPATOPHBIC M AKCIHPATOPHBIE MOTOKH HApYIIAIOTCS IOYTH B OAMHAKOBOH CTETICHH.
Jlokanu3zanusi mopaxeHUss HE WMEET 3HAYeHHMs, ITOCKOJBbKY pa3Mepbl Tpaxeu INpH 3TOM HE 3aBHCST OT
JIaBJICHUS BHYTPU U CHAPYXHU JbIXaTeIbHBIX MmyTel (puc.5, B).

Jlnst XapaKkTepHCTHKU BBIIIEYKAa3aHHBIX MOPAKEHHH BEPXHUX JBIXATENbHBIX IyTeH HCHONB3YIOTCS
pas3nuuHble MOKa3aTesld, HalpuMep, COOTHOLIEHHE HHCIHMPATOPHBIX M SKCIHPATOPHBIX HMOTOKOB Ha
ypoBHe 50% >xn3HeHHOH eMKocTH (MOCs0s,/MOCsgg,;, B HOpME 3TO COOTHOLIEHHE HMPUOIN3UTEITEHO
paBHoO 1,5). OT0 cooTHOIIEHHE Haubosee 3HAUUTEIbHO MEHSETCS MPH MEPEMEHHOM 3KCTpaTopakaabHOH
OOCTPYKIIMU M HecHenu(puIHO It Apyroil matomoruu (puc.S). IIpu momo3peHNH Ha HM30IMPOBAHHYIO
OOCTPYKIIMIO BEPXHUX JbIXaTeNbHBIX IyTeHd ClIeAyeT MOATBEPANUTHh IUAarHO3 DHIOCKOIMHMYECKH WIH
PEHTTCHOIOT NIECKH.

Kuaaccudukanus Ts:KecTH 00CTPYKTHBHBIX BEHTUISIHMOHHBIX HAPYIIEHUIi

B OGonpummHCTBE ciiyyaeB (DyHKUIHMS JIETKMX BO MHOIOM OIpENeIsieT CIOCOOHOCTh OOJBHOIO K
MIOBCETHEBHON (hM3MYECKON aKTHMBHOCTH, KaueCTBO XXM3HU M IPOTHO3 3a00JI€BaHMS, B TOM UYHCIE PHCK
JIETAJIBHOTO HMCXOJa HE TOJBKO OT 3a00JICBaHWH OPraHOB IbIXaHHSA, HO M OT CEepIEYHO-COCYIAMUCTON
naronoruu. Beuio mokaszano, uro y mun HekoTopsix mpodeccnit OPB; u ODBy/DXEJI sBusioTes
HE3aBHCHMBIMH (haKTOPaMH PUCKa JICTAITFHOTO MCX0/a, B TOM YHCJIE OT 3a00JICBAHUI OPraHOB JBIXaHMSI.
Kpowme Toro, MeTa-aHaiu3 ecTd 0030pOB, MOCBSILIEHHBIX CMEPTHOCTH B PA3JIMYHBIX IPO(ECCHOHAIBHBIX
rpynmnax B BennkoOpuraHHH, IPOIEMOHCTPHPOBAJ, YTO CYIIECTBYET CBA3b MEXKIY PHCKOM CMEPTH OT
XOBJI u OODB;. IManuenter, O®B; KOTOPBIX MpH HaYaIbHOM OOCICIOBAaHWU OBLT HHXKE CpPEIHErO
3HaueHns Oonee gyeM Ha 2 SD, mo cpaBHeHnio ¢ marueHtamu, O®B; xoropeix Obu1 He HIbke 1 SD or
cpenHero, uMen B 12 pa3 Gonee Bbicokuit puck cmeptd oT XOBJI, B 10 pa3 - oT HeomyXoJeBbIX
JICTOYHBIX 3a00NIeBaHMiI M BIBOE — OT COCYIHCTHIX 3aboneBaHuii B TeueHue 20-neTHero mnepuoza
Habmoxenus. JlokasaHo, 4to B GonbiuHCTBe ciaydaeB ODB; koppenupyer ¢ TSHKECTBIO CHMIITOMOB U
IPOrHO30M 3a00JIeBaHMs, TEM HE MEHee KOPPEeIAlMU He MO3BOJISIOT TOYHO IPEJCKA3bIBATh THKECTh U
TedeHHe OONe3HH y KOHKPETHOTO IAIHeHTa.

JInst OLIEHKH TSDKECTH OOCTPYKTHMBHBIX HApYLICHHWH B OOJBIIMHCTBE CIIy4aeB UCIONB3YIOT CTENEHb
otkioreHns OPB; ot qomkHOro 3HaYeHNs (TabI. 2). DTy KIacCH(PUKANUIO HE MPUMEHSIOT Y MAIIHEeHTOB C
0o0CTpyKIIMel BEpXHUX ABIXAaTENBHBIX ITyTeH, KOorjaa Jaxke cIabo BBIpaKEHHAs OOCTPYKIHS MOXET OBITh
oTacHa JUIsl KU3HU.

Jis  ompeneneHus THKECTH OOCTPYKTHBHBIX HAapyHIICHHH HE PEKOMEHIyeTCcs HCIONIb30BaTh
otHomeHne O®B1/DXKEJI, mockonbky npu nporpeccupoBanuu 3aboneBanus ODB; u OXKEJI moryr
CHIDKAThCS CHHXPOHHO, a HMX COOTHOIICHHE OCTaHeTCs MpH 3TOM HOpPMaJbHBEIM. TeM He MeHee,
otHomeHne O®B3/OXKEJI momoraer OLEHHTh TSHKECTh BEHTHISALMOHHBIX HapyIICHHH Yy JIOAEH C
HCXOTHO OoNbINM 00beMOM Jerkux. B atux ciaydasx ODB1/PXKEJI moxet ObITh oueHb HU3KHM (50 % u
MmeHee), a ODPB; Oyner cooTBeTCTBOBATh OOCTPYKIINH JIETKOH CTETIEHH.

Ta6nuua 2. Kinaccubukaiyst TspKecTH 00CTPYKTUBHBIX HapYILICHUH JerOYHOM BEHTUISIIAU

ODB;, %a0/1KH.

Jlerkue >70%

YMepeHHbIe 60 — 69%
CpenHeTshKeble 50 — 59%
Tspxenbie 35—49%
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Kpaiine Tsokenbie | < 35% |

PecTpukTHBHBIC BEeHTHISIHHOHHBIE HAPY IIEHUS

PecTpukTHBHBIE HapylIEHHs BEHTUISIIUU 00YCIOBIIEHBI IPOLIECCAMH, CHIXKAIOIMU PACTSDKUMOCTD
JIETKUX W, CJIe[OBATEIbHO, OTPaHMUYMBAIOIIMMH HAIIONHEHHE JIETKUX BO3IAyXOoM. B Hawane pasBuTHs
MIAaTOJIOTMYECKUX HApYLICHUH, KOrja OO0BeM JIETKUX elle He CHIDKEH, CKOPOCTHBIE IOKa3aTenu Hu
otHomeHrne O®B1/DXKEJI Moryr yBean4MBaThCSl BCISACTBUE TOTO, YTO MAPEHXHMMA JITKUX OKa3bIBAaeT
OospIiee  pacTSATHBAIOIIEe NEWCTBHE HaA JAbIXaTCNbHBIE IYTH: MPOCBET OpPOHXOB YBEIHIHBACTCS
OTHOCHUTENIBHO o00beMa Jlerkux. IIpum nporpeccupoBaHuM 3a00NEBaHMS HPOMCXOAMT YMEHbIICHUE
BO3IyIIHOCTH JIETOYHOI TkaHH. D10 mposBisiercs: cHmkeHneM JKEJI, kpuBasi HOTOK-00bEM CTaHOBUTCS
BBICOKOM 1 y3Ko# (puc. 6, A). [TnkoBast 06peMHast CKOPOCTb OOBIYHO OCTAeTCsl HOPMaJIBHOM, IOCIIE KA
HaOmomaeTcs ObICTpoe JHHEHHOE CHIDKeHHe moToka. dopma KpPHBOH MOXKET W HE MEHATHCS, a
MIPEACTABIATE COOOH IPONOPIIOHATEHO YMEHBIIEHHYIO KOIHUIO JOJDKHOM KpHBOH, Kak, HalpuUMep, IpH
MTHEBMOH3KTOMUH (pHC. 6, B).

PecTpukTHBHBIE HapyIICHUS MOTYT BCTPEUAaThCS MPU MHTEPCTHIHAIBHBIX 3a00JICBAHUSX JIETKUX,
OOIIMPHOI BOCTIATUTEILHOW MHMMIIBTPALINH JIETOYHOH TKaHH, THIIOIUIA3HH U aTeIeKTa3ax JEerkoro, mocie
pe3exkuun JerodHod TkaHW. IIpym momo3peHHMM Ha WHTEPCTHIHANbHBIE 3a00NEBAHUS JIETKUX CIIETyeT
n3MepuTh TUPPY3HOHHYIO CIIOCOOHOCTE JIETKUX U OOLIYI0O €MKOCTb JIETKHX. K pecTpuKImy Takxke MOXKeT
NPUBOJUTH U BHEJIETOYHAS NATOJIOTHs, HapUMeEp, MOPaKeHHE TPYJHOro OTZeNa MO03BOHOYHMKA, pedep,
JIBIXaTETbHON MYCKYJNATYphl; BBHICOKOE CTOSHHE AHaparMbl, 4TO IETaeT HEBO3MOXHBIM BEHINTOTHEHHE
IJTyOOKOTrO IOJHOLIEHHOTO BJIOXa; HApyLICHHE PEeryJsIIUHM JbIXaHWS NPU YTHETEHHH JBIXaTeJIbHOTO
LEHTpPAa HAPKOTUYECKWMH TIpeHapaTaMid WM €ro MOBPEXKICHHH OITyXONIbI0, KpoBoM3NusHHEM. llpu
MIOZI03PEHHUN Ha MBIIICYHYIO C1a00CTh KaK NPHYMHY PECTPUKIIMHU CIIEAYeT N3MEPHTh CHIIY IBIXaTEIbHBIX
Mmbi. Kpome Ttoro, y OonbHBIX C BbIpakeHHOW MblmeuHoi cinabocteio DIKEJI, u3mepeHnas B
BEPTHUKAJIGHOM IIOJIOKEHHU W B TIOJIOXKEHHH JIe)Ka, OyJeT CYIIECTBEHHO Pa3INYaThCesl M3-32 BO3IECHCTBUS
rpaBUTALMK HAa OpraHbl OproiHoit mosoctu. B Hopme OIKEJI B nonoxenun jiexa Ha 5-10% meHblue, yem
B TOJIOXKEHUH cuas. [1pu BeIpakeHHOHN TradparManbHON ANCYHKINH 3Ta pa3HuIa mpesbimraeT 30%.

JInist IMarHOCTHKU PECTPUKTUBHBIX HapYIICHUI HEJOCTaTOYHO CIMPOMETPHYECKOTO MCCIIeIOBAHMS,
a cieyeT BBINOJIHUTh OOJUILIETH3MOTPAHIO U U3MEPUTD JIETOUHbIE 00BEMBI.

CMemiaHHbIe BeHTUISIIHOHHbIE HAPYIIEHUS

CMmellaHHble HapyIIeHWs JIETOYHOM BEHTWIAIMM Pa3BUBAIOTCS IPU  CYKEHMH IIPOCBETa
IBIXaTETbHBIX ITyTed Ha (OHE YMEHBINCHHS JIETOYHBIX 00BeMoB. Ilpm 3ToM cnmpomerpust Oyzmer
peructpupoBath ogHoBpeMeHHoe cHmkenne OXKEJI, ODB; 1 ODB/DXKEJL.

Jns  yrouHeHWs — xapakTtepa  (DyHKIMOHAIBHBIX  HApyMIEHHWH  HEOOXOAWMO  BBHINONHSATH
OoauIIeTU3MOrpaduIo ¢ U3MEPEHHUEM JIETOYHBIX 00HEMOB.

8. BPOHXOUJIATALIAOHHBINA TECT

Ilpn nepBUYHOM HCCIENOBAaHUM (YHKIMH JBIXaHHS IOYTH BCErZa JKEJNATeNbHO BBIIOJIHHUTD
OpOHXOIMIATAMOHHEIA TeCT (wiu OpoHxoounamayuonuHyio npody), TO €cTh ITOBTOPHUTH CIHMPOMETPHUIO
MOCJIe MHTAJSIIUK OPOHXOAMIATATOPA.

8.1. Iloxa3aHust 17151 NPOBeeHNsI OPOHXOAMIATAIIMOHHOTO TecTa:

1. ycranoBneHme 0OpaTMMOCTH OPOHXHMAIBHOM OOCTPYKIMH, BKIIOYAs MAIMEHTOB C HOPMATbHBIMH
[OKa3aTeIsIMU UCXOAHOM CIIMPOMETpUH;

2. ompeneneHHe NOTEHIHAILHOrO 3¢ dexTa GPOHXOIUTHYECKOIT Tepany;

3. MOHHTOpHUpPOBAaHHE AWHAMHUKH JIETOYHOH (YHKIUH y OOJBHBIX C XPOHHYECKHMH PECIHPATOPHBIMHU
3a00J1€BaHUAMH TIPU JUTUTEIBHOM (MHOTOJIETHEM ) HAOIOACHUH.

ITporuBoNOKa3aHUH K MPOBEACHUIO OPOHXOAMIIATAIINOHHOTO TECTA HE CYIIECTBYET 3a MCKIIIOUCHHEM TeX
CUTyallui, B KOTOPBIX IPOTHBOIOKA3aHO BBIOJHEHUE CIMPOMETPUM, M CIIy4yaeB HENEPEHOCHUMOCTH
OpOHXOPACIIUPSIONINX IpenapaToB. Ecam mamueHnT HE NEepeHOCHT [2-arOHHCTBI, TO B KadecTBE
OPOHXOIUIATATOPA MOYKHO HCHOJI30BATh M-XOJIMHOIUTUK KOPOTKOIO JICHCTBHS.
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8.2. MeToauka npoBeieHHs1 OPOHXOAMIATAIIMOHHOIO TeCTa

Peakuus nHa 6pOHXOZ[I/IIIaTaTOp SABJIACTCSA HHTCFpaHBHOfI (1)]/13I/IOJIOFI/I‘1ICCKOI71 peaKHHeﬁ, B KOTOpYIO
BOBJICUCHEI DITUTENIMI ABIXaTCIbHBIX HyTeﬁ, HEPBbI, MEAUATOPHI U ITAAKNUEC MBIIIIIBI.

Ecmu Bpau craBUT 3amaueii mccienoBaTh OOpPaTUMOCTh OPOHXHATBHOM OOCTPYKIMH, TO TEpel
MpOBEACHHEM  OpOHXOIMIATAIIMOHHOTO TECTa CIeAyeT MNPEeKPaTUTh  HUCIOJb30BAHHE  JIOOBIX
OpOHXOPACHIMPSIIONIUX IIPEMapaToB Ha CPOK, COOTBETCTBYIOINUH JUIUTEIBHOCTH WX JICHCTBUS.

KopoTtkozeiicTBytomue MHTAJSIIHOHHBIC B2-aroHHUCTHI (canpbytamon, (benorepoi) u
AHTUXOJMHEpPTUYeCKHe ImpemapaTsl (umparpomust Opomum) ciexyeT OTMEHHTh 3a 4-6  d,
MIPOJIOHTMPOBAHHBIE [P2-arOHUCTHI  (calbMeTepos, (OpPMOTEpOT) W METHWIKCAHTHHBI - 3a 12 4,

MPOJIOHTHPOBAHHBIE XOJIMHONUTUKH (THOTPONHs OPOMHMJI, TIIMKOMUPPOHHs Opomua) — 3a 24 9 0
uccrnenoBanus [2]. Eciau mpenapaTbl OTMEHHTH HENb3s, TO B MPOTOKOJIE HCCIICAOBAHHUS YKa3bIBAIOT
Ha3BaHUE IperapaTa, 103y U BpeMs ITOCIEeAHEH HHT AIISIIIH.

Ecnu OpoHXOQMIAaTallMOHHBIA TECT HPOBOJHUTCS C LEJBIO BBISIBUTH BO3MOXKHOCTH JIOMOJHHUTEIHHOTO
YIIydIIeHUs JIeTOYHOH (QyHKIMH Ha (GoHe Oa3uCHON Tepamuu 3a00JEeBaHUS, TO BCS IJIAHOBAsl TepaIus
COXpaHSETCs Mepe/l UCCIIeI0BAaHUEM B OOBIYHOM /ISl AlMeHTa pesxume [2].

Kypel—me HE TOIYCKACTCs B TCUCHUEC lu J10 1 Ha NPOTSHKEHUU BCETO TECCTUPOBAHUSL.

BponxoannaTanoHHBI OTBET 3aBUCHT OT MHOTHX (DaKTOpOB, OIPENENSIONMX IOCTOBEPHOCTD
pe3yJIbTaToB: BbIOOpa OPOHXOAMIATATOPA M €ro JO03bl (YeM BBIIIE 71033, TeM OOJbIIE OTBET), BPEMEHH,
MIPOLIEIIETO OC/Ie WHralsInuyu (KaK IPaBHIIO, PEAKIUsl M3MEpsSeTCs Ha NHKe NeWCTBHS Iperapara),
croco0a JOCTaBKM Mpenapara B JbIXaTeNIbHbIC IyTH (JO3MPOBAHHBIA a’po30sib WM HeOymaiizep),
COOITIOICHNST KPUTEPHEB BOCIIPON3BOMMOCTH KaK HCXOJHOM, TaK ¥ TIOBTOPHOH CITUPOMETPUH H CIIOCO0a
pacuera OpOHXOAMJIATALMOHHOIO OTBeTa. Ha ceropHsImHMN JeHb HE CYLIECTBYET €JUHOTO CTaHIapTa
BbIOOpa  OpOHXOAMIATATOpPa, JO3bl MM  crnocoba  ero  HPUMEHEHHs IPU  IPOBEACHHUU
OpoHxoauiIaTannoHHOro Tecta. OJHAKO MOXXKHO MHHUMH3UPOBAaTH BHYTPU- U MexabopaTopHBIE
pasnuuus TpH HCHONb30BAHHM JIO3MPOBAHHBIX a3pPO30JbHBIX HHIAIATOPOB, €CIU TNPUAEPKHUBATHCS
CTaHAAPTHBIX peKOMEHAAIui. JII9 JOCTIKEHHS MAaKCHMalbHO BO3MOXKHOM —OpOHXOAMIIATalnu
PEKOMEH/IyeTCsT UCIIOb30BaTh KOPOTKOJAEHCTBYIOINE [32-arOHHCTHI, HApUMep canb0yTamoll, B BHIE
JIO3MPOBAHHOTO a3PO30JIHHOTO MHTANATOPA B MaKCHMaIbHOW pa3oBoil no3e 400 MKr (YeThIpe MHTATISILUN
no 100 mkr ¢ unTepBasiom B 30 cex) winm (heHOTEpOJ B MaKCHMalbHOH pas3oBoit noze 400 mkr (4
unramsauu mo 100 Mxr ¢ uaTepBasioM B 30 Cek) ¢ MOMOIIBIO crieiicepa, ¢ COOIIIOICHHEM BCEX MPABHII
MHTAJSIIAOHHON TeXHHUKHU IS JO3UPOBAHHBIX a3PO30JIbHBIX HHTAIATOPOB (IIOCIE CIOKOWHOTO HEIOIHOTO
BBIJJOXa - IUIABHBI MaKCHMaJbHO TIIyOOKHH BIIOX C aKTHBAaLlMEeW HMHraisTopa (HaKaTheM Ha KIIaBHILY)
OJHOBPEMEHHO C HauaJloM BJOXA, 33/I€PXKKa ABIXaHHUS Ha BbIcOTe Boxa Ha 10 cek). be3 ncrmonp3oBanms
crelicepa BabIxaeMasi (ppakiysi a9po30iisl MEHbBIIE U €€ BEJIMYMHA B 3HAYMTEILHOW CTENECHHU 3aBHCHT OT
CHHXPOHM3AIMH BI0XA C aKTUBALMEN MHTranaTopa. [IoBTOpHYIO CIMPOMETPHIO IPOBOAT Yepe3 15 MUHYT.
IIpn ucnons3oBaHMM M-XONMHONUTHKA B KadecTBE OpOHXOMMIATaTOpa MaKCHMalbHas pa3oBas J103a
coctaBiseT 160 Mkr (4 1036l mo 40 MKT) WM UX KOMOMHAIMK; TIOBTOPHYIO CIIHPOMETPHUIO BBIMOIHSIOT
gepe3 30 muH [2, 7].

8.3. UuTepnpeTanus pe3ybTaTOB OPOHXOINIATAHOHHOIO TECTA

OO6paruMocTh OpoHXHaNbHOW 00CTpyKuMH ompezneisercs no u3meHenuro OOB; uwmu OXKEJL. [pyrue
MOKa3aTeNn CIIHPOMETPHH, B TOM YHCIIE MOTOKH, m3MepeHHble Ha pasHbXx ypoBHAX DXKEJI (MOCjs,
MOCsp, MOC7s, COCgs.75), HE UCHONB3YIOTCS JJIS OIICHKA OOpPaTUMOCTH OOCTPYKIIMH JBIXAaTENbHBIX
ITyTel B CBSI3U C UX KpaifHe BHICOKOI BapnabeIbHOCTRIO [7].

WHreprperauust pe3ysibTaToB OpOHXOAMJIATALIMOHHOTO OTBETa COCTOMUT W3 HECKOJIILKMX o5TamoB. Ha
MepBOM dTarme HEeOOXOMMO OIpPEAEINTh, MPEBHIIIAIOT JIM IIONy4YEeHHbIE MaHHBIE BapHaOEeIbHOCTDH
H3MepeHus, Kotopasi coctaBisier <8 %, wimu <150 mu [2, 7]. Ha ceromHsImHUN JeHb HE CYIIECTBYET
€AMHOTO MHEHHs O TOM, Kak OIIeHHBAaTh OOpaTHMOCTh OpoHXHanbHON oOcTpykumu. PasHble
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HCCIIEZIOBATENIN HUCIONB3YIOT JUIS BBIYHCICHUS OpPOHXOAMIATAIIOHHOTO OTBETA PA3IWYHBIE METONBI U
CHHPOMETPHUYECKUE MOKa3aTey. CambIM pacnpocTpaHeHHBIM crocooom BBIPAKCHHS
OpPOHXO/IMIATAIIMOHHOTO OTBETa SIBISIETCST aOCOMIOTHOE W OTHOCHUTEIbHOE (B MPOIEHTAX OT HUCXOMHBIX
3HAUeHMH JINOO OT JOJDKHBIX BEJIMYHMH) M3MEHEHHE CIIMPOMETPHUYECKUX Iokaszareseil. Kpome Toro, kak
YIIOMHUHAJIOCh paHee, He CYLIECTBYeT eAMHOr0 CTaHaapTa BhIOOpa mpernaparta, A03bl U crioco0a BBEACHHS.
Tem He MeHee, cOTNIaCHO mociieNHUM pekoMeHnmammsM ERS u ATS, aGcomoTHOe W OTHOCHUTEIBHOE
n3menenne OOB; w/mmu OXKEJT (xosdpduiment Oponxoamnatanuu - KBJ[) mo3BomsioT moctaToyHo
TOYHO OIPENEIUTh 0OPaTUMOCTh OOCTPYKIIMU ABIXaTEeNbHBIX IMyTel [2, 7]. bpoHXoaunaTannoHHBINH TecT
CYMTACTCS TOJIOKUTEIBHBIM, €CITH Mocje UHraysuu opouxonmnararopa KB/l coctaBnser 6omee 12%, a
a0CoMOTHBIN pUPOCT - Gonee 200 M.

MoKa3aTeNbpocne (MN1) - MOKa3aTeNb, ¢ (M)
KbA= x 100%;
MoKa3zaTenby, (M)

ABCcontoTHbIN NpUpocT (M) = NMoKaszaTeNbgecne(M)- MOKa3aTeNb, (M),

rae TTokasaTellbpocne - 3HAYEHHE CIIMPOMETPHYECKOro IOKa3aTelisl MOcie HHTALIUKY OpOHXOAMIIATaTopa,
TToka3aTebyey - 3HAUCHHE CITUPOMETPUUECKOTO MOKa3aTelIs 10 HHTralsIiK GpoHxoaunararopa [7].

Ecmu m3menenne OOB; u ®XKEJI He 3HaYMMO, TO O TOJIOKUTEIBHON peakuud Ha OPOHXOAMIATATOD
MOXET CBUJICTEIECTBOBATh YMEHbIICHHE THUIEPUH(IISINY JIeTKUX (CHIKEHHE o0Liell eMKOCTH JIETKUX U
OCTAaTOYHOr0 00BeMa JIErKUX U, KaK Pe3ysbTaT, YBEJIMYEHHE MHCIUPATOPHOH eMKOCTH Jjerkux) [7]. B
oTn4ue OT OONBHBIX ¢ OpoHXHaNEHOH acTMoif, mpu XOBJI oTBeT Ha aHTHXOJMHEPTHYECKUE IperapaThl
He MeHee, a MHOT/Ia 1 OoJiee BhIpaykKeH, YeM IpU Ha3HaueHHH [2-arOHUCTOB.

OTcyTCTBI/Ie TOJIOXKUTEITBHON pCakiun Ha KOpOTKOZ[CfICTByIOH.IPIﬁ 6p0HXOJ’II/ITI/IK B YCJIOBHUAX
6pOHXOI[I/IJ'IaTaL[I/IOHHOFO TE€CTa HEC O3Ha4vacT Heuen60006pa31-locm HasHA4Y€HHUsA OTUX M[penapaTroB
TManueHTy C TepaHeBTI/I‘{eCKOﬁ 1EJIBIO.

BponxonnnaTaliMoHHBIA TeCT He MO3BONISAET A depeHInpoBaTh OPOHXHATBHYIO aCTMY U XPOHHYECKYIO
0OCTPYKTHBHYIO 0OJI€3HB JIETKUX, TaK KaK IPH 00OHMX 3THX 3a00JICBAHUSIX MOTYT BCTPEYaThCsl OONBHBIE
KaK C MOJIOKUTEIFHOH peaknreil Ha OpPOHXOJIUTHK, TaK U €€ OTCYTCTBUEM [4].
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PucyHok 1. a) Cnuporpamma popcrpoBaHHOro Bbiaoxa. PHKE/ — dopcrpoBaHHAN KU3HEHHAA EMKOCTb ierkux, OPB1 — o6bem
dopcupoBaHHoro Bbigoxa 3a 1 cekyHay, COCys.75 — CpeaHAA CKOPOCTb GOPCMPOBAHHOMO IKCMMPATOPHOrO NOTOKA Ha YpOBHE
25-75% ®XE/1. 6) HopmanbHan netns notok-o6bem, NosydeHHas Npy MakCUManbHbiX BAoXe U Bbigoxe. MOCBbIA — NMKOBas
ob6bemHas CKOpOCTb Bblgoxa. pasHaa 10,3 n/cek; MOC,s, MOCsy 1 MOC;5 — MaKcMMasibHble 06beMHbIE CKOPOCTH, KOoraa
NaLMeHT BbIAOXHYN COOTBETCTBEHHO 25, 50 U 75% obbema PMKEJ, pasHble 8,8 n/cek, 6,3 n/cek n 3,1 n/cek. MOCsq, —
MaKCMManbHaA 06beMHas CKOPOCTb, KOrAa MauueHT BAOXHyn 50% ®XES, pasHaa 7,5 n/cek. O6bl4HO MOCsq,, B 1,5 pasa

60n1bwe MOCsqgyn.
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PucyHOK 2. PacueT o6bema 06paTtHol akcTpanonauum (Vos) = 146 ma, npu GopcMpoBaHHON eMKOCTU IeTKUX PaBHOM 3 IMTpa,

o6bem 0b6paTHOI akcTpanonaunMn=4,9 %.
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Puc. 3. HanGonee yacTbie omMOKY IPH BBINOJIHEHUH MaHEBpa ()OPCUPOBAHHOTO BbIJOXA
A — MeanenHoe Hayano, b — HemocTarouHoe ycunue, B — kamens, I' — panee 3aBepmienne Beigoxa [6].

a) 6) B)

PucyHoK 4. KpuBble NOTOK-06beM Yy 60/IbHbIX C 06CTPYKTUBHbIMK 3a60/1I€BAaHUAMM OPraHOB ApIXaHuA: a)-6) BpoHxManbHOW
aCTMOW U B) aMPU3EMOW NIETKUX.
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PucyHok 5. KpuBble noTOK-06bem Yy 60AbHbIX C OBCTPYKUMEW BEPXHUX AbIXaTeNbHbIX MyTel: a) nepemeHHoMn
3KCTpaTopakaabHOMN o6cTpyKumneit: MOCsgs,/MOCspg,4<1, MOC,,,, — CHMKeHa unn HeT, MOCsq,, — CHUXEHA; 6) NnepemeHHOI
MHTpaTopaKanbHoi 06cTpyKumeit: MOCsos,/MOCsgg,,>1, MOCsy,,, — CHUMKEHA, MOCsgs, — CHUXEHA MU HET; B) GUKCUPOBAHHOIA
o6cTpyKupeit: MOCsps,/MOCspg =1, MOCy,,, — CHWKEHA, MOCsg,, — CHUMXEHA.
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PUCyHOK 6. KpuBble NOTOK-06bemM y 60/IbHbIX C PECTPUMKTUBHBLIMU BEHTUAALMOHHBIMM HapyLeHUAMM: a) GUBPO30M Nerkux u
B) NHEBMOH3KTOMMEN.



