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1. METOJOJIOI' U1
MeToabl, HCI0JIL30BAHHBIE I cO0Pa/CeJICKIINU 10KA3aTEIbCTB:
IIOUCK B AJIEKTPOHHBIX 0a3ax JaHHBIX.

OHeHKa Ka4yeCTBa U CHJIbI 10Ka3aTEJIbCTB.

HOCKOJIBKy MCXKIAYHAPOAHBIC KPUTCPUH, HCIHOJbB3YCMBIC [JII OLCHKM KauCeCTBa U CHUJIbI
A0Kas3aTcCjIbCTB, IIOJOKEHHBIX B OCHOBY peKOMCHHaHHﬁ, HC IPHUMCHHMBI K OTACIBbHBIM ME€TOJaM
HCCIICAO0BAaHNUs, OHHU HC MCIIOJIB30BAIMCH ITPHU JAHHBIX METOAUYCCKUX peKOMeHZ[aLIHﬁ.

Onucanue pa3padoTKu M BaJUIM3ANMN PEKOMEHIALMIA:

Hacrosimue pexkomennanuu OblIM pa3paOoTaHbl HAa OCHOBE MEXKIYHAPOJIHBIX JIOKYMEHTOB IIO
CTaHapTU3aLUHU CIIUPOMETPUH U UHTEPIIPETALIMU €€ PE3yIbTATOB.

B npenBapurenbHOl BepcuM peKOMEHIALMM ObUIM PELEH3UPOBaHbl HE3aBUCHUMBIMH JKCIIEpPTaMH,
KOTOpPBIX MONPOCHJIM IPOKOMMEHTUPOBAThH IMPEXKJIE BCETO AOCTYINHOCTh PEKOMEHJALUMN JUIsl IOHUMaHUs
IPaKTUYECKMMHU BpayaMH.

[TosnyueHbl KOMMEHTAapUM Bpauell NEPBUYHOIO 3BEHA U YYACTKOBBIX TEPAIEBTOB OTHOCUTEIIBHO
JIOCTYITHOCTH M3JI0KEHUSI pEKOMEHIALUN 1 OLIEHKH BaXKHOCTH PEKOMEHIalui KaK pabo4yero HHCTpyMEHTa
IIOBCEJHEBHOM ITPAKTHUKH.

KomMmeHTapuu, NojdydeHHbIE OT SKCIEPTOB, TLIATEIbHO CHUCTEMATH3UPOBAIUCH U OOCYXIAIHUCh
npeacenarereM W wieHamMu pabodedt rpymmbl. OOCyKOancss KaKABIH MyHKT, PETUCTPUPOBAINCH B
U3MEHEHUs, BHECEHHbIE B peKOMeHJauuu. Eciu jke n3MeHeHHsl He BHOCHUJIMCh, TO PErHCTPUPOBAINCH
IPUYMHBI OTKa3a OT BHECEHUSI U3MEHEHUH.

KoncyabTanust ¥ 3KkcnepTHasi OLEHKA:

[IpenBaputenbHas Bepcus ObLla BbICTaBJIEHA JJIsl IIUPOKOro oOcyxaeHus Ha caiire PPO g Toro,
YTOOBI JIMIIA, HE Y4aCTBOBABILME B KOHIpecce, MOJYyYHIM BO3MOXKHOCTb Y4acTBOBaTh B OOCYXICHUM U
COBEPIICHCTBOBAHUYU PEKOMEHAALMH.

IIpoexT pexomeHIauuii ObUT PELEH3UPOBAH TaKXKe HE3aBUCHUMBIMHM 3KCIEpTaMH, KOTOPBIX
MOMIPOCHIIM TIPOKOMMEHTHPOBATH TPEXKIE BCEro JOCTYHMHOCTh H3JIOKEHHS W TOYHOCTH (DAaKTUIECKOTO
MaTepHaa, JexKallero B OCHOBE peKOMEHJalui.

PaGouas rpynna:

JU1sl OKOHYATENIbHOW peJaKIMK U KOHTPOJISI KadyecTBa PEKOMEHIAIMH OBbLIIH TOBTOPHO
IPOaHAIM3UPOBAHBI WIEHaMU pabouell TPYIIibl, KOTOPbIE MPUILIN K 3aKJIFOUYEHHIO, UTO BCE 3aMEUaHUs U
KOMMEHTAapUH 3KCIEPTOB MPUHATHI BO BHUMAHUE, PUCK CUCTEMAaTHYECKUX OIINOOK MpU pa3paboTKe
peKOMeHAalui CBEJIEH K MUHUMYMY.

2. ONPEJAEJIEHHUE

Cnupomerpusi mnpejactaBisieT coOO0N HEWHBA3UBHBIM METOJ M3MEPEHHs BO3AYILIHBIX MOTOKOB M
00BEeMOB KakK (yHKIIUH BPEMEHH C HCIOJIb30BaHHEM (DOPCUPOBAHHBIX MaHEBPOB [1].

3. TIOKA3AHMUA [2]:

JAnarnocruka:

1) ycTaHoBiI€HHE NPUYUHBI PECHUPATOPHBIX >KAI0O OONBHOIO, KIMHUYECKHX CHMIITOMOB JIHOO
OTKJIOHEHUH B 1a00paTOPHBIX MOKA3aTENX;

2) olleHKa BIUSHUS 0OJIE3HU HA JIETOUHYIO (DYHKITHIO;

3) CKpUHUHT TNOMYJISIMHA JTr0/1el C BHICOKUM PUCKOM JIETOYHBIX 3a00JI€BaHUA;

4) nmpenonepalnoHHAast OLIEHKA PUCKa,;

5) oreHka MporHo3a 3ab0IeBaHus;

6) orieHKa (QYHKIIMOHAILHOTO COCTOSIHUS Tepe]] yJyacTHEM IMallMeHTa B MporpaMMax ¢ (Gpu3n4ecKuMu
Harpy3KaMu BBICOKOT'O YPOBHSI.

Hao0maronenune

1) ouenka 3¢ppekTUBHOCTHU J1e4eOHBIX MEPOIIPUSTHIA;

2) MOHUTOPHPOBAHHUE T€UEHHMSI 3a00JI€BaHMsI C HApPYIIEHUEM JIETOYHON (YHKIINH;

3) HaGumro/1eHHe 3a MOMYJISLUSAMH JIUILL, TIOJBEPrarouXcs BO3ACUCTBIIO HEOIArONPUATHBIX
¢dakTopoB,;



4) MOHUTOPHUPOBAHKE MOOOYHBIX I(PPEKTOB JEKAPCTB C U3BECTHOM CIIOCOOHOCTHIO BHI3BIBATH
MOBPEXICHUS JIETKUX.

JKCIEePTHAA OlEHKA HETPYA0CIOCOOHOCTH

1) obcnenoBanue OOJBHOTO TIEpe]] HA4YaIOM PEAOUITHTALINN;

2) OlIeHKa PUCKOB KaK YaCTH SKCIEPTHOM OI[EHKU HETPYI0CIIOCOOHOCTH;

3) sKcnepTHas OLIEHKA COCTOSIHUSL 3JJ0POBbsI 110 IPYT'MM FOPUINYECKUM OBOJAM.

Oo01mecTBeHHOE 310POBbE

1) A1IU1IEMUOTOTHYECKUE UCCIIEAOBAHUS,

2) pacueT NOJKHBIX 3HaYCHHUM CIMPOMETPUUECKUX TOKa3aTelNeH;

3) KIMHUYECKHUE UCCIICIOBAHUS .

4. MIPOTUBOIIOKA3AHUSA

CriupomeTpusi HE UMeeT a0CONIOTHBIX MPOTHBOIOKA3aHUM, HO MaHEBpP (POPCHPOBAHHOTO BBIAOXA
CJIeTyeT BBIIOJIHATH C OCTOPOKHOCTHIO:

1) y GONBHBIX ¢ pa3BUBIIMMCS THEBMOTOPAKCOM U B T€UEHHE 2 HEJ| 1ocie ero paspemenus [3];

2) B mepBble 2 HeAENW Iocie pa3BUTHS HHapKTa MHOKapaa, mociae O(TaTbMOJIOTHUYECKUX U
HOJIOCTHBIX oreparuii [3];

3) BBIp@KEHHOM ITPOJI0DKAIOIIEMCS KpoBoXapKaHbe [3];

4) Tspxenoi OpoHxHUaIbHOIM acTMme [3].

5. TEXHUYECKHE YCJIOBUSA

Bce cnmpoMeTpbl JTOMDKHBI YIOBIETBOPATh MHUHUMAIBHBIM TEXHUYECKHM TPEOOBAHUSM, KOTOPHIE
JIOCTATOYHBI I TTOBCEIHEBHON KIMHUYECKOHN MpakTuku. CoOirofeHne 3THX TpeOOBaHUN HEOOXOAMMO
JUIE TOYHOCTH HM3MEPEHHA M MUHHMH3ALUU BapHaOCIbHOCTU PE3yJIbTaTOB. B OTAEIBHBIX CHTyalUsX,
HaIpUMep, B HEKOTOPHIX KIMHUYECKHX HCCIEAOBAaHUAX, 00BEM TEXHHUUECKUX TPeOOBaHUN MOXKET OBITh
YBEIUYEH.

CnupomeTp A0HKEH MO3BOJIUTH OLIEHUBATh 00BEM BO3yXa B TeUeHHE >15 cek U u3MepsATh 00beMbI
HE MeHee 8 JI ¢ TOYHOCThIO Kak MUHUMYM *+ 3%, miu = 0,05 J1, a BO3IyIIHBIC TIOTOKK — OT HYJs 70 14 11/c
[2]. Aot onTMabHOTO KOHTPOJIS 32 KAYE€CTBOM M3MEPEHUI CIMPOMETP JOJKEH OCHAINATHCS TUCIIICEM,
Ha KOTOPOM OTpa)kaeTcsl KpUBask MOTOK-00bEM WM O0BEM-BpeMs, JUIsI BU3YaJbHOW OIEHKH Ka)JOTO
BBIMIOJTHEHHOTO MaHEBpa Iepes HauajioM cleayromero. /lis oleHKH BOCHPOM3BOAMMOCTH MOBTOPHBIX
MaHEBpPOB B TE€UYEHHE OJIHOTO HCCIEIOBAHMS JKEIATEIbHO, YTOOBI BCE KPUBBIE B JAHHOM HCCIIEIOBAaHHU
HaKJIaJbIBAIMCh Ha JUCILIee JPYT Ha apyra.

KanuépoBka cnupomerpa

Bce cnupomerpudeckue mnapaMeTpbl H3MEpSIIOT TNpPH YCIOBUSX OKpykaromed cpeasl ATPS-
ycnoBusx u3mepenus (ambient temperature pressure saturated = mabopaTopHbIe yCIOBHs): TeMIlEpaTypa
(Tarw.) n naBneHue (Parv) OKpyXarolieil cpenpl, MpU IMOJHOM HAaCHIIEHUH BOASHBIM mapoM (Pmao =
JIaBJICHUE HACBIIIEHHOTO mapa npu Tanv). [anee HeoOXomumo mpeoOpa3oBaTh MOMyYCHHBIC JAHHBIC B
ycnosus uzmepenust BTPS (body temperature pressure saturated = ycioBusi opraHusma): Temieparypa
tena (37 °C = 310 K), okpyxaromee naBieHue (Parv.) ¥ TIOJTHOE HACKHIIEHUE BOASHBIM mapoM (Pm2o = 6,3
k[Ta) [2]. [Tpu kanuOpoBKe CIUPOMETPA JOJKHBI BHOCUTHCSI COOTBETCTBYIOIIME ITOTIPABKH.

Kak mpaBuiio, Bce CUpOMETpBI PacCUUTAHBI HA PabOTy MPU TEMIIEPaType OKPYKAIOMIETO BO3AyXa
He MeHee 17 °C M NpH CHUKEHUHU TEMIIEpaTypbl HIKE 3TOTO 3HAYEHHMsSI MOTYT MCKaXKaTh PE3yJbTaThl
u3Mepenuil. Ecim ciupomerp paccuuTtad Ha paboTy mpu OoJjiee HU3KUX TeMIepaTypax, 3TO JOJKHO OBITh
yKa3aHO B MHCTPYKIIMU OT MPOU3BOIUTENS [2].

[lepen Hauanom paboThl HEOOXOIUMO KaMOpOBaTh ciUpoMeTp (Tabi. 1); 3To HeoTbeMiIeMas 4acThb
MEXIYHapOJAHBIX TpeOOBaHUI KaueCTBEHHO J1aOOpaTOPHON MPAKTUKH.

KanubpoBka — mporeaypa, BO BpeMsi KOTOPOH YCTaHABJIMBAETCSl B3aUMOCBSI3b MEX]y IapamMeTpaMu
IIOTOKOB MW OOBEMOB, PACCUMTAHHBIMH CEHCOPOM, M peajbHBIMH BeluurHamu. [lomuMo 3TOTO,
CYIIECTBYET MpOLEAypa NPOBEPKH KaTUOPOBKH, BO BpeMsi KOTOPOHM HCCIIE0BaTeNb YAOCTOBEPSETCS, YTO
CIIUPOMETP TO-TMPSKHEMY HAXOAMUTCS B IMpejenax KaauOpoBku (3% oT mapameTpoB KaauOpoBku) [2].
Ecnu cnmpomerp HE COOTBETCTBYET IapaMeTpaM KaJMOPOBKH, BBINOJHSAIOT HOBYIO KaJIHOpPOBKY.
[TpoBepka KamMOPOBKH TPOBOJHUTCS €XKETHEBHO WM 4Yallle, €CIH 3TO OTOBOPEHO B HWHCTPYKIHUU OT
IPOM3BOIUTEIIS.



OO0OBeM mmpuIa, UCTIOIB3yEeMOTo s KaTHOPOBKH 00beMa, JTOJDKEH COCTaBIIATH 3 JIUTPa W MMETh
ToyHocTh +15 mu, wimm +0,5% ot Bcero amanasona mi3mepenuid [2]. KamuOpoBka camoro mmpuia
HPOBOAUTCS C MEPUOTUYHOCTHIO, YKa3aHHOW B MHCTPYKIUH OT Ipowu3BoauTess. Kpome Toro, Bpemst ot
BpEMEHH (HampuMep, €KEMECSYHO) LIPHUIBI CIEAYeT MPOBEPATh Ha YTEUKY BO3[yXa; JUIA ATOTO HAJI0
HOMNBITATECS ONMOPOXKHUTH IINPHIl HMPU 3aKPBHITOM BBIXOJHOM OTBEPCTHH. BHemiaHoBble KamnOpOBKH
HINPHIA JOJDKHBI IPOBOAUTHCS IIPU €T0 MOBPEKICHHUH.

KannOpoBouHBIi MINPHUIL TOTDKEH XPAHUTHCS B TIOMELICHUH C TOW e TEMIIePaTypoil M BIaKHOCTHIO
BO3/yXa, YTO U B MOMEIICHHH, /i€ MPOBOAUTCS CIHpoMeTpus. Jlydine BCero XpaHuTh KaauOpPOBOUHBIN
IIIIPUL] PSIIOM CO CIIMPOMETPOM, HO BHE JIOCTYIA MPSMBIX COJHEYHBIX JIydeld M BAAINM OT MCTOYHHKOB
TerIa.

KanmnOpoBka o0bemMa 10KHA BBIOTHATHCS HE peke 4yeM 1 pa3 B JIeHb OJHOKPAaTHBIM BBEICHHEM B
CIMpPOMETp 3 JI BO3AyXa M3 KaImOpoBouHOro mmpuia [2]. biarogaps exeqHeBHOW KaaHMOPOBKE MOKHO
BBISIBUTH HApyLICHWE TOYHOCTH HM3MEPEHUl B mpeaenax oaHoro aHsA. B ocoObix cutyanmsx (mpu
CKpUHUHTE OONBININX MOMYJISAIUH, OBICTPOM U3MEHEHUH TeMIIepaTyphl BO3ayXa H T.JI.) TpeOyroTcs Oolee
9acThIe KaTMOPOBKH.

CriupomeTpsl, U3MEPSIONINE TTOTOK M 00bEM, JOIDKHBI €KETHEBHO MPOBEPITHCS HA MPEIMET YTCUKU
Bo3ayXa. OOHapyXUTh YTEUKYy MOXHO, CO3/1aBasi IOCTOSIHHOE IOJOXHUTEIbHOE AABICHHE >3 CM BOJ.CT.
(0,3 kIla) Ha BbIXOAE criupoMeTpa (KeJaTeNbHO ¢ yuyeToM 3aryonuka). [Ipu Hanuuuu yreuku o0beM uepes
1 muH cHusutcs 6oaee yem Ha 30 Mt yepes 1 muH [2].

Cnupomerpsl, u3Mepstouue o0beM, He pexxe 1 pa3za B 3 Mec cieayeT KaauOpoBaTh IOIIArOBO Ha
NPOTSHKEHUH BCEr0 HM3MEPSIEMOro JAuarna3oHa ¢ MOMOUIbI0 KaJMOPOBOYHOTO WINPHLA HJIM JPYTroro
HKBUBAJICHTHOT'O CTaHIAPTHOTO 00BbeMa. M3mepeHHbIii 00beM JOKEH OTIIMYAThCs OT JOJDKHOTO He Ooee
yeM Ha £3,5%, win Ha 65 M [2].

CrimpomeTpsl, H3MEPSIOIINE TTOTOK, JOJDKHBI KATMOPOBATHCS €KETHEBHO C TIOMOIIBIO 3-IIUTPOBOTO
IINIPULA, KOTOPBIA OMOPOKHSIOT KaK MHHUMYM TPHIKABI C TE€M, YTOOBI IOJYYHTH HECKOJIBKO MOTOKOB
mexny 0,5 m 12 n/c. O0beM BO3AyXa MPH KaXKIOM IOTOKE JIOJDKEH COOTBETCTBOBATH TPEOOBAHUSAM
TOYHOCTH Ha £3,5% [2].

Tabnuia 1. BapraHnTsl 1 NEPUOAMYHOCTH KAIIMOPOBKHU criupometpa [2].

ITapamerp MuHuMaIbHAas HeiictBue
NEePUOANYHOCTh

O6Bem ExenneBHO KannOpoBka 3-1MTpOBbIM KaaHOPOBOUHBIM
HIIPULIEM

VYreuka Bo3ayxa ExxenneBHo [Tocrosinnoe nasnenwue 3 cm BoA.ct (0,3 kI1a) B
TeyeHue | MUH

JInnenHoCTh ExenenensHo TecTupoBaHne Kak MUHUMYM IIPH TPEX Pa3HBIX
JMana3oHax MoTOKa

Bpewms 1 pa3 B 3 mec [IpoBepka MEXaHMYECKOTO CYETYMKA BPEMEHH C
IIOMOILBIO CEKYHAOMEpa

[IporpammHuoe Oo6noBnenue Bepcun | Perucrpaius 1aHHBIX MHCTAJUISILIMM U BBITIOJIHEHHE

o0ecrieyeHue TECTA Y «M3BECTHOTIO» MAlIUEHTA

6. METOAUKA UCCJIEAJOBAHMUSA

O0bemM JIErKMX MOXKHO H3MEPUTh JBYMs crocobamMu. B mepBoMm ciaydae HEMOCPEICTBEHHO
u3Mepsercss 00beM BABIXAaEMOTO HJIM BBIIBIXaeMOro Bo3ayxa M Bpemsa. CTpoutcs rpaduk 3aBUCUMOCTHU
o0beMa JIETKMX OT BPEMEHH - KpuBas oObeM—BpeMs (crmmporpamma) (puc.l, A). B nmpyrom ciydae
U3MepseTcsl MOTOK U BpeMs, a 00beM pacCUMTHIBAIOT, YMHOXas MOTOK Ha Bpemsa. Ctpoutcs rpaduk
3aBUCHUMOCTH O0BEMHON CKOPOCTH MOTOKa OT 00beMa JIerKuX - KpuBas moTok—o0weM (puc.l, b). Takum
o0Opa3oMm, 00e KpHBBIE OTPaXKAIOT OJMHAKOBBIE IAPaMETPhl: HHTErPAIbHOE BBIPAXKEHHUE CKOPOCTU
BO3JYIIHOTO MOTOKAa JaeT 00BbEM, KOTOPBI, B CBOIO O4YEpE/lb, MOXKHO IMpPEACTAaBUTh Kak (HYHKIHUIO
BpeMeHu. M HaoOOpoT, 00BEM BBIABIXaEMOI0 BO3/AyXa MOXKHO TU(PEpeHIpPOBaTh OTHOCUTEIHHO
BpEMEHH, UYTOObI OINpEAETUTh CKOPOCTh MoToKa. [IpencraBineHue pe3ysiabTaTOB CIMPOMETPUU B BHJIE
KPHUBOH MOTOK—00BEM sIBIIsIeTCs HanOoJiee MPOCTBIM JIJIsl UHTEPIIpEeTalK U Hanbosee HH(POPMATUBHBIM.




CnupomMerpuueckoe HCCle0BaHUE MOXKHO IMPOBOJUTH MPU CHOKOWHOM U MpH (opcrupoBaHHOM
JIBIXaHWH.

[Ipu cnoxotinom Ovixanuu HEOOXOTUMO OICHUTH MATTEPH AbIXaHHS, OMPENCIUTh KUZHEHHYIO
emkocth Jerkux (JKEJI) u ee cocraBmstomue: pesepBHbI 00beM Bbigoxa (POBbIT) M eMKOCTh BIOXa
(EBm). )KEJI — makcuManbHbI 00bEM BO31IyXa, KOTOPBIM MOXXHO BJOXHYTh WJIM BBIIOXHYTH - SIBISICTCS
OCHOBHBIM IIOKa3aTesieM, MOJIy9aeMbIM MPU CIIUPOMETPUU HA (DOHE CIIOKOIHOTrO JbixaHus. M3mepenue
JKEJI MoeT ObITh TIPOBEJCHO OJTHUM M3 HUXKECIICAYIOIUX CrocoOoB [4]:

1. XEJI Bnoxa (OKEJIBx): m3mMepeHre NpoU3BOIUTCS MALMEHTY B PACCIa0JIEHHOM COCTOSHUM 0e3
W3JIMIIHEN CIENIKH, HO B TO € BPEMs IPOBOJSILEMY UCCIEA0BAHUE HE CIEAYET YMBIIUICHHO CAEPKUBATh
narnuenTa. [locne moaHoro BeIOXA Je1aeTcss MaKCUMaIbHO TITYOOKHIA BIIOX.

2.  KEJI Beimoxa (OKEJIBbIM): m3MepeHHe MPOW3BOIUTCS B aHAJIOTHYHOM MaHEpPE M3 COCTOSHHS
MaKCHMaJIbHO TIIyOOKOTO BAOXA JI0 MOJTHOTO BHIIOXA.

3. Heycrammitnas JKXEJI: JKEJI omnpenemsiercs B aBa 93Tana Kak CyMMa €MKOCTH BAOXa H
pe3epBHOr0 00beMa BhIIOXA.

Jlns onpeneneHus )KM3HEHHOM €MKOCTH JIETKUX pekoMeHayercss uamepars JKEJIBa; ecnu xe 310
HEBO3MOXXHO, TO B KaueCTBE aJbTCPHATHUBHI MOXET OBITh HCIONBb30BaH Toka3atenb JKEJIBbI.
JBycraauitnas XKEJI He pekomeHnyeTcs Juisl pyTUHHOTO UCIIOJIb30BAaHUS; OHAKO €€ ONpeeIeHe HHOTAa
MOJKET OBITh TIOJIC3HBIM ITPU 00CIICIOBAHUH OOJBHBIX C TSHKEIOW OJIBIIIKOH.

C momo1rpi0 MaHeBpa gopcuposanno2o 6vi00xa U3MEPSIOT HOPCUPOBAHHYIO KUZHEHHYIO €MKOCTb
nerkux (OXKEJI) n nokazarenn o0beMHON CKOPOCTH BO3AYIIHOTO MOTOKA.

Nsmepenne DXKEJI Moxer ObITh HPOBEACHO pPa3IMUHBIMH CrHoco0aMu (MaKCHMalbHBIM BHOX
JIEJIAeTCs TOCJIe CIOKOWHOTO WIIM TOCJE MOJHOTO BBIIOXA, Tepes GOpCHpOBaHHBIM BBIIOXOM JIEIACTCS
win HeT nay3a). Ho mpenmectByromuii MmaneBpy @XKEJI Bnox oka3bIBaeT CyliecTBEHHOE BIMSHUE Ha
AKCIIMPATOPHBIE CKOPOCTHBIE TIOKA3aTeNId, IOATOMY /Ui TMOJYy4YeHUsS MaKCUMaJbHBIX pe3yJbTaTOB
UCCIJIEIOBAaHMSI Mbl PEKOMEHAYEM IOCie CIOKOMHOIO BBIAOXA JAeNaTh MaKCHMAalIbHO TIIYOOKHH BIOX U
cpasy e mociie 3Toro 06e3 maysbl BhIIOXHYTh BECh BO3/IyX ¢ MaKCHUMallbHbIM ycuiueM. [lay3a Ha BbicoTe
BJI0OXa MOJKET BbI3BAaTh «CTPECCOBOE pacciaabiIeHUe) CO CHIKEHUEM DIIACTUYECKOM TATH M yBEIHMYECHHUEM
PaCTSHKUMOCTH JIbIXaTEIbHBIX MYTEH, 4TO BEJCT K YMEHBIICHUIO CKOPOCTH BhII0Xa [4].

Manep ®XEJI MoxHO pa3nenuTs Ha 3 3Tama: MaKCUMaJIbHBIH BIOX, (JOPCHPOBAHHBIN BBIIOX U
NPOJIOJDKCHHUE BBIZOXA JI0 KOHIAa ucchenoBanus [2]. PekomeHayeTcs, 4ToObl HCCeA0BaTElb CHavajIa
MPOJIEMOHCTPUPOBAJ NALMEHTY MPABUIBHOE BBHIITOJIHEHUE MaHEBpa.

Bce wuccnenoBanus serouyHod (YHKIMH BBIMOJHSIOTCS C HOCOBBIM 3KMMOM JIMOO 3a)KaTHEM
HO3/pel TaibllaMy, 3aryOHUK CIUPOMETpa CIeAyeT IUIOTHO oOXBaTUTh rybamu u 3ybamu. [locne
MaKCHUMaJbHO TIyOOKOro BjoXa (OT ypOBHS (PYHKIMOHAJIbHOW OCTATOYHOM €MKOCTH) MAallMEHT JIOJIKEH
CeNaTh MOIIHBIN BBIJIOX C MAKCUMAJIbHBIM YCUIIUEM, MPOAOIIKAsL €r0 JO MOJHOTO OMOPOKHEHUS JIETKHX.
Bo Bpemss maHeBpa pEeKOMEHIYETCSl CIOBAaMH M >K€CTaMM IOOMIPATH IMAlMeHTa JIeJaTh MaKCHUMaJIbHO
MOIIHBIA BBIJOX M NIPOJOJIKATh €ro MakKCUMalbHO J0Jro. B TO xe Bpems clienyeT BHUMATEIbHO
HaOIOZaTh 3a MAIMEHTOM BO M30€XaHHE HEXKEIATeNbHBIX SIBJICHUH, CBSI3aHHBIX C PE3KUM U TIYOOKUM
BBIIOXOM (HampuMep, CHHKOMAIbHBIX COCTOSHUHN). OIHOBPEMEHHO HEOOXOAUMO CIEOUTh 3a
rpaUYecKuM OTpaXKEHHWEM pe3yJbTAaTOB TECTa Ha JUCIUIEE CIHPOMETPa, YTO TO3BOJSET BHU3YAIbHO
OLICHUTh KAUeCTBEHHOCTh MaHeBpa. EciaM nanmueHT XKalnyeTcs Ha TOJIOBOKPYKEHHME WA JpYyroe
YXYIIICHHE CAaMOYYBCTBHSI, CIEAYET CIenaTh May3y 0 HMCUE3HOBEHHS HEXKENaTeNbHBbIX SBICHHN WIN
MPEKPaTUTh UCCIIEIOBaHNE. Y MEHBIIIEHUE YCUIIHUS TIPU (POPCUPOBAHHOM BBIOXE MPUBOTUT K 3aBBIICHUIO
CIMPOMETPUUECCKHX TTOKa3aTeNIel ¥ HEMPaBUIBHON HHTEPIIPETAIIMH PE3YIbTaTOB UCCIIEA0BaHUS [2].

6.1. IloaroroBka Kk CHUPOMETPHH

[Tepen Havamom uccieI0BaHUs] PEKOMEHTYETCS:

1) mpoBepuTh KaTMOPOBKY CIIUPOMETPA,;

2) 3agaTh TAIMEHTY BOMPOCHI O HEJABHEM KYPEHHH Tepell HCCICIOBAHHEM, HMMEIOITUXCS
3200JIeBaHUSAX, UCTIOIH30BAHUH JICKAPCTBEHHBIX MPEMapaToB, KOTOPHIE MOTYT MOBIHUATH HAa PE3YIbTaTHI;

3) U3MEPHUTH POCT U BEC TAITUEHTA,

4) BHECTH JIaHHBIE O TAIIMEHTE B CIUPOMETD;

5) mpaBWIBHO yCaauTh MAIMEHTa TEPel CHUPOMETPOM: MAIMEHT JOJIKEH CUJIETh C MPSMON CIIMHOU
U CJerka MNpunoAgHATON ronoBoi. CHUPOMETPUIO PEKOMEHAYETCS BBINOJHATH B IMOJOKEHUU MHallMeHTa



CHUIs B Kpecie ¢ NOMIOKOTHHKaMH, HO 0e3 KosecukoB. Ecimu ocoObie 00CTOATENhCTBA TPEOYIOT
IPOBEICHUS HUCCIENOBaHMUS B TMOJOXKCHUM TMAIMeHTa CTOS MM KaKOM-THOO APYroM, 3TO JOJDKHO
OTpakaTbCs B IPOTOKOJIEC UCCIICJOBAHMUS.

6) OOBACHUTH U IOKA3aTh MAIIMEHTY, KaK MPAaBUIBHO BBHITIOJIHUTH JbIXaTeIbHBIA MaHEBD;

7) IpU HaJIMYMU y TAlMEHTa ChEMHBIX 3YOHBIX IPOTE30B HE PEKOMEHAYETCS CHUMAThb UX Iepej
UCCIICIOBAaHUEM, 4YTOOBI HE Hapylmarb TE€OMETPHI0 pOTOBOM mosnoctd. OJHAKO MHOTAA IJI0XO
YCTaHOBJICHHBIE MPOTE3bl HE MO3BOJSIOT MAIMEHTY T'€PMETHYHO OOXBAThIBATh 3aryOHUK M CTAHOBSITCS
IPUYMHON yTEUYKH BO3]yXa; B ATOW CUTyallUM PEKOMEHIYETCsS IOBTOPUTH JIbIXAaTEIbHBIH MaHEBp IOCIIE
CHSITHS ITPOTE30B [2].

Kypenue nanuenTa q0mKHO OBITH UCKIIIOUEHO KaKk MUHIMYM 3a 1 9ac, ynoTpebiaeHne anKkorois — 3a
4 4 10 uccleoBaHUs, 3HaYUTeNbHble (pu3ndeckue Harpy3ku — 3a 30 MuH 10 uccienoBanus. Onexnaa
NAlUEHTa HEe JIOJDKHA CTATMBATh IPYAHYIO KJIETKY U JKUBOT. B TeueHue 2 4 mepen MCCIEIOBAHUEM HE
PEKOMEHTyeTCsl OOMIIBHBIN TpreM Uiy [3].

6.2. Kpurepun kavyecTBa CiupoMeTpuu

Hauano uccnedosanus. Hauano tecra (HyneBasi TOYKa, OT KOTOpPOW HAYMHAETCS MU3MEPEHHE BCEX
BpeMeHHbIX mapamMeTpoB CHHpPOMETPUH) ONpEIeNsieTcss METOA0OM oOpaTHOW 3KcTpanoisuuu. CoriacHo
3TOMY METOJNly, HyJieBasi TOUKa — 3TO TOYKA MEePECeUeHuUs] KacaTelbHON JIMHUM K KPUBOH 00bEeM-BpeMsl 110
TOpPU3OHTANIBHOU OcH (puc. 2). OO0beM dKCTpanosuy He JoipkeH npebimath 5% ot OXKEJL, umm 0,150
a1 [2]. VYBenunuenwe o00beMa OSKCTPANONAIWK POUCXOMUT TPH MEIJICHHOM Hadajae MaHeBpa
(opcupOBaHHOTO BBIOXA.

3asepwienue uccnedosanus. Jljii OLEHKU JOCTaTOYHOIO SKCIMPATOPHOIO YCHUJIMs MalUeHTa U
OIpesiesIEHUs] MOMEHTA 3aBEPIIEHUS TECTa PEKOMEHIYETCSI UCII0JIb30BaTh 2 KPUTEPUSL:

1) mamueHT He MOXKET MPOJOKATh BBIAOX. HecMOTps Ha aKTUBHYIO CJIOBECHYIO CTHMYJISIIHIO
IPOIOJDKATH BBIJOX KaK MOKHO JOJBIIE MAIUEHT MOXET HMPEKPATUTh JIbIXaTeIbHBI MaHEBp B JIFOOOU
MOMEHT, 0COOCHHO MPU MOSIBICHUN AUCKOM(DOPTHBIX OIIYIIECHUH.

2) o0beM Ha KpUBOU 00BeM-BpeMs mepectaet MeHAThCs (<0,025 1 3a >1 cek) (kpuBas TOCTHTAET
IU1aTo), IPH 3TOM JUIMTENBHOCTh BbIIOXa Y AeTi oT 5 1o 10 et He MeHee 3 cek, a y Aeteit crapiie 10 et
U y B3pOCIBIX HE MeHee 6 ceK. Y MOKUIIBIX MAllMEeHTOB C BBIPAKEHHON OpOHXHAIBHOW OOCTpYKIMEH 1uist
JOCTHKEHUS TIaTO HEpeaKo Tpedyercs 0omblie 6 ceK, OJHAKO JaXKe B STOM CUTyallMl HE PEKOMEHIYeTCs
IPOJOKATh BeIIOX Oosbie 15 cek. C apyroil CTOPOHBI, IJIATO MOKET ObITh JOCTUTHYTO CIUIIKOM PAHO
Jlake TPH MPOAOIDKUTENFHOCTH (DOPCHPOBAHHOTO BbIIOXa Ooyiee 6 CeK, €cld MAlUeHT MepeKpbIBaeT
JIBIXaTeIbHBIC TyTH HAJATOPTAHHUKOM [2].

IIpu HecoOmONEHUM KPUTEPUEB 3aBEpIICHUS TecTa IMOJyYeHHbIE pe3yJlbTaTbl HE MOTYT
paciieHUBaThCs Kak IpuemiiemMble. B To ke Bpemsi paHHee 3aBepllieHHe TecTa He SBJISETCS MOBOAOM IS
IIOJIHOTO MCKIJIFOUYEHHUsl PE3yJbTaTOB JaHHOTO MaHEBpa M3 aHain3a; nokasarens OPBi, monydeHHBINH B
MaHEBpPE C PAHHUM 3aBEpPILICHUEM BbI10Xa, BIIOJIHE IPHUEMIIEM.

Kawenb He noiKeH TmpepbiBaTh [JbIXaTeNbHbIM MaHeBp. Kamens B NepByl0  CeKyHAY
(GopcupOBaHHOTO BBIJOXA BIMSAET Ha BEIUYMHY 00beMa (DOPCHPOBAHHOIO BBIIOXA 32 MEPBYIO CEKYHIY
(ODBy).

Ymeuxa 6030yxu uz pomosoii nonocmu. 1lpu HEMIIOTHOM IpPUJIETaHUU T'yO K 3aryOHHMKY BO3HUKAeT
yTeuKa BO3JlyXa U3 POTOBOM IOJIOCTH, YTO NMPUBOJUT K 3aHMKCHHMIO CIIMPOMETPUYECKHX IOKA3aTENIEH.
HekoTtopeiM manuenTaM co ci1aboCTbiO MBIIIL, TEPEHECIIUM MO3TOBOM MHCYJIBT WM MPOCTO MOKUIIOTO
BO3pacTa TPYOHO TNOJJIEP)KUBAaTh TE€PMETHUYHBIM 00xBaT 3aryOHMKa Ty0amMH B TEUEHHE BCEro
UCCJIEJIOBAHMSI; B TAKMX CUTYallUsX PEKOMEHAYETCs, YTOOBI MalMeHT JONOJHUTENbHO (PUKCUPOBAI I'yObl
BOKPYT 3aryOHMKa NaybliaMH pykK. MIHOTr1a MpUYMHON yTeUKH MOTYT OBITh CheMHbIE 3yOHBIE MPOTE3bI; B
3TOM Cily4ae peKOMEHYETCs IPOBOIUTH UCCIIEA0BAHUE CO CHATHIMU MTPOTE3aMHU.

Obcmpykyus 3a2yOHUKA A3bIKOM BO3HUKAET, €CIIU SI3bIK MOMaJaeT Nepes 3aryOHHKOM.

Jis  mosydeHuss BOCHPOM3BOAMMBIX PE3YJIbTaTOB HEOOXOAMMO TMOIYYUTh HE MeEHee Tpex
TEXHUUYECKH  YAOBIETBOPUTENIBHBIX MAHEBpPA, COOTBETCTBYIOIIUX IIEPEYMCIECHHBIM  KPHUTEpPHUAM
npuemieMoctH (puc. 3).

Bocnpouszeooumocms Ovixamenvuvix maneépos. IIoMUMO TEXHHYECKOH NPHUEMIEMOCTH KaXKIOTO
MaHeBpa, HEOOXOAMMO OIEHWTh CTEMEHb BapUa0EIbHOCTH MEXIy HUMH (BOCIPOHU3BOIUMOCT).
Kpurepun Bocipon3BoIMMOCTH BKIIOYAIOT [2]:



- pazauna mexay apyms HanooapmumMu OXKEJT <150 mur;

- pasHHIa Mexay AByMs Hanboasmumu ODPB1 <150 mi;

Ecim abcomotabie 3nauenus @XKXEJI He npeBbimaroT 1 71, momycTrMasi pa3HHIla MEXIy MaHEBpaMu
JIOJDKHA COCTaBIATH He Oosiee 100 mut.

Ecnmn pazHuiia Mexay BBIIOJHEHHBIMU TEXHUYECKH NMPUEMIIEMBIMM MAaHEBPAaMU HE COOTBETCTBYET
TUM KPHUTEpPUSAM, PEKOMEHIYETCS IPOBECTH JIONOJHUTEIIbHBIE MAaHEBPbI, OJHAKO HEXKEJIATEIbHO
BBITMOJHATH 32 OAHO HccienoBaHue Oosee 8 MaHeBpoB. MHoraa Mexny mMaHeBpaMu MAlMEHTY CIEAyeT
JaTh OTAOXHYTh B TEUEHUE HECKOJIBKUX MUHYT.

6.3. Iloka3arean cnupoMeTpHuu

C momomipio maHeBpa (opcupoBanHoro Bbyioxa m3mepsitor OXEJI u mokazarenu oObeMHOU
ckopoctn Bo3aymHOro moroka (OdBi, ornomenune ODBi/PXEJI, makcuMmanbHyIO YyCpeaHEHHYIO
o0bemHas ckopocTh - COCz25.75, MaKCUMaJIbHbIE 0OBEMHBIE CKOPOCTH Ha YpoBHAX 25, 50 u 75% DXKEJI,
I1OCssin) [4].

dopcupoBaHHAA )KU3HEHHAS eMKOCTB Jierkux (DKEJI)

OXEJI — MakcumanpHBIA 00BEM BO31yXa, KOTOPHIM YEIOBEK MOXET BBIIOXHYTHh IOCTIE
MakcuManbHO Tiryookoro Bmoxa. ®IXKEJI cHmkaeTcs mpu MHOTUX BHUAAX NATOJIOTHH, a IOBBIIIACTCS
TOJILKO B OJIHOM ciy4ae — npu akpomeranuu. [Ipu sTomM 3a0oieBaHHMU BCE OCTalbHbBIE JIETOYHBIC
apaMeTpbl OCTAIOTCS HOPMaIbHBIMU.

[Tpuuunsl camxenus OIKEJL:

1. Ilaromorus neroyHodl TKaHU (pe3eKUMsI JIETKUX, AaTeJIeKTa3); COCTOSHMS, IPU KOTOPBIX
YMEHBILIAETCS PACTSHDKUMOCTh JIETOYHOU TKaHU ((puOpo3, 3acToifHas cepAeyHas HeJO0CTaTOuHOCTh). [Ipu
00CTPYKTHUBHBIX JIeroUHbIX 3a0osneBaHusx DXKEJI takke cHUMXKAeTCs 3a cUET 3aMeJICHUS OTIOPOKHEHUS
JIETKHUX.

2. IlaTonmorusi miueBpsl M IJIEBPAJIBHBIX IOJOCTEN (YTOJILIEHHE IUIEBPHI, IUIEBPajIbHBIA BBINOT,
OITYXOJIH IIEBPHI C PACIPOCTPAHEHUEM Ha JIETOYHYIO TKAHb).

3. YMeHblIeHHE pa3MepoB IpyAHOW KIETKU. Jlerkue He MOryT paclpaBisiTbCsl M CIIaJaThCsl B
MOJTHOM Mepe, eCIIH JIBUKEHHS TPYAHON CTEHKH (B TOM YKcie OPIONIHOIO KOMIIOHEHTA) OTpaHUYCHBI.

4. Hapymenne HOpMalbHOW pabOTHl JBIXATENbHBIX MBI, B TEPBYIO OdYepenb Iuadparmel,
MEXpEOEpHBIX MBIII ¥ MBI OpIOUIHOW CTEHKH, KOTOpble OOECHEeuHMBaIOT paclpaBlieHuE U
OITYCTOILIEHUE JIETKUX.

Takum 00pa3oM, HETPYAHO yCTaHOBUTH NpUuMHY cHIkeHuss OXKEJ] B kaxK/10M KOHKPETHOM CIlydae.

Cnenyer nomuuth, uro ®XKEJI - 3T0 MakcumanbHasi (GopcupoBaHHAs IKCHOUPATOPHAs >KU3HEHHAS
€MKOCTh JIETKUX, y OOJIBHBIX C OOCTpYKTUBHBIMU 3a0oneBaHusMu Jjerkux @OXKEJI moxer ObITh
cymecTBeHHO MeHblue, yeM JKEJI, n3mepenHas npu ClIOKOMHOM JbIXaHUU.

IIpu TspKENbIX OOCTPYKTUBHBIX 3a00JI€BaHMSAX JIETKUX BpeMs BBIJOXa MOXET HpeBblmath 15-20
CEKYHJI, a DKCIUPATOPHBIN MOTOK B KOHIIE MaHEBpa MOXET OBbITh HACTOJIBKO MaJl, YTO CHUPOMETP C
TPYZAOM BOCHPUHUMAET €ro. BbINOJIHEHHE IUTEIBHOIO (OPCUPOBAHHOTO BBIIOXAa MOXKET OBbITH
3aTPyJHUTENbHBIM UM BBI3bIBATh HENPUSTHBIE OUIYIIEHMs Yy HanueHTta. Bo u3bexxaHue 3TUX SBICHUM
BMecto OXKEJI B mocnennee BpeMs UCHoib3yroT mokazatenb OPBg — 00beM Bo31yXa, BBIIBIXaeMOTo 3a 6
cekyHa. Y 3gopoBbix Jul, O®Bg nHenamuoro wenbmie ®OXKEJI. Kpome toro, O®Bg myuie
BocriponsBoauM, yeM PXKEJI. OtHomenne OPB1/OPBg oTpaxkaeT creneHb OrpaHUYEHUs] BO3AYIIHOTO
SKCIUPATOPHOIrO MOTOKA U TO3BOJISIET MPOTHO3UPOBaTh cHUkeHHne OPB1 y KypuiblukoB. B otnnyue ot
maneBpa OXKEJI, 6onee kopotkuii maneBp ODBg, He TpeOyromuil JOCTHKEHUS TUIaTO Ha KPUBOW 00beM-
BpEMsi, CHH)KAeT PUCK Pa3BUTHS CUHKOMAIBHBIX COCTOSTHUM Y TSXKENbIX OOJIbHBIX BO BpeMs HCCIIEI0BaHUs
Y YMEHBIIAET YTOMJISIEMOCTh KaK IallMEHTa, TaK U MEIULMHCKOTO IepcoHana. Bmecre ¢ TeM nOKHBIE
BennurnHbl O®Bg He BIoyHE pa3paboTaHbl, MOITOMY MOKa PEKOMEHAYETCS MO-TIPEeKHEMY ONEepUpPOBAThH
TpanuunoHHsM OXKEJL.

Oo0bem opcupoBanHoro Boiaoxa 3a 1 cekynay (O®B1)

W3 Bcex mokaszareneil Hanbojee BaKHBIM SBISETCS MaKCHUMalbHBI 00bEM BO3JyXa, KOTOPBIN
YEJIOBEK MOXET BBIJJOXHYTH 3a nepByi0 cekyHay ManeBpa OXXEJI — O®B1. O 0THOCHTENEHO HE3aBUCHUM
OT YCUJIMS, IPUJIO)KEHHOTO BO BPEMs MaHEBpPA BbII0XA, U OTPAXKaeT CBOMCTBA JIETKUX M JbIXaTEJIbHBIX
nyreil. ODB: — Haubojee BOCIPOU3BOAMMBIN, YacTO HUCHOJb3YEMBbIH W camblii HH(OPMAaTHUBHBIN
NI0Ka3aTeNb CIUPOMETPHH.



10

[Ipu cHMKEHUU CKOPOCTH BO3IYIIHOTO IMOTOKA, Hampumep, mpu 3mbuzeme, XObBJI, OpoHxuambHOK
actMme, MykoBucuuaoze, O®PB1 cHmxkaercss cooTBEeTCTBEHHO TsbkecTH obctpykiuu. OXKEJI mpu 3tom
TAaK)K€ yMEHBLIAETCS, HO, Kak IpaBWIO, B MEHbUIEH crTeneHu. IIpu pecTpUKTUBHBIX HapYyLIEHUSX
(orpaHMYEHMH pACTPABICHUS JIETKHUX), HAaIpuMep npu JierouHoMm ¢uodpoze, ODPB1 Takke CHUKACTCS.
Bo3Hukaer BONpOC: Kak pa3jiMyuTh, YTO SBWJIOCh NPUYMHOW CHUKeHHs ODBi - pecTpukuus wiu
obctpykuus? [Ijist oTBETa Ha ATOT BOMPOC HEOOXOAUMO BRIYUCIUTE cooTHOIeHHe ODB1/DIKEJL.

CoorHomienue OPB1/PKEJI

BaxHbpIM cimpoMeTpudeckuM mnokasaresnem sieisiercs otHomeHne ODPB1/DXKEJL, koTropoe 00b19HO
BBIp@)KAeTCs B MpoleHTax u sBisieTcs moaudukanuet naaekca Tudpduo (ODB1/KEI,, rae KEJs, —
MaKCHUMaJIbHBIH 00bEeM BO3/1yXa, KOTOPBI MOXKHO BJIOXHYTb MOCJE MOIHOTO CIIOKOMHOTO BBIZ0Xa). O0beM
BO3]1yXa, BBIJIBIXa€MbIH 32 MEPBYIO CEKYHIY, IPEACTABISICT COOOM TOCTATOYHO MOCTOSHHYIO 1010 DIKEJT
HE3aBUCHMO OT pa3Mepa JIETKUX. Y 3/I0pOBOT0O YEJIOBEKAa ATO COOTHOUIEHHE cocTaBisieT 75—-85%, HO ¢
BO3pPacTOM CKOpPOCTb BBIJOXa CHI)KAeTCs B OOJbIIEH CTEHNEHH, YeM O0bEeM JIETKMX, M OTHOIICHUE
HECKOJIbKO yMEHbIIaeTcsi. Y Jeredd, HaoOOpOT, CKOPOCTH BO3IYHIHBIX ITOTOKOB BBICOKHE, MOITOMY
cootHomieHue O®By/®XEJI y Hux, kak npaBuio, Bbime — okojgo 90%. Ilpu oOGCTpyKTHUBHBIX
HapymeHusx otHomenne O®Bi/@XKEJI cumwkaercsa, nockonbky O®B1 cHMXaeTcst COOTBETCTBEHHO
Tsokectn oOctpykuuu. OXKEJL mpu 3TOM Takke yMEHbIIAETCs, HO, KaK MPaBWJIO, B MEHbBIIEH CTEIEHHU.
I[Ipu nerounoit pectpukuuu 0e3 oOcTpykTHBHBIX u3MeHeHHMd O®B1 u @XEJl cHmwkaroTcs
IPOMOPLUOHANIEHO, CIEI0BATENIbHO, UX COOTHOLICHHE OyIeT B Mpe/esiax HOPMAIbHBIX BETUYHMH WM JIaXKe
HEeMHOTO Bbime. Takum oOpazoMm, Tpu HEOOXOAMMOCTH JU(PEPEeHIPOBATE OOCTPYKTUBHBIE U
PECTPUKTHUBHBIE HAPYIIIEHUS OlleHnBatoT cooTHomenne OOB1/OXKEJL.

Jlpyrue noxkasarejii MAaKCUMAJIbHOI0 IKCIIMPATOPHOI0 MOTOKA

COCgzs.75 — cpenHsast o0ObeMHasi CKOPOCTh B CpenHed 4acTu (OPCUPOBAHHOTO SKCIUPATOPHOIO
MmaHeBpa Mexay 25% u 75% @OXKEJI. DOror nokasarenb MOXXHO H3MEPUTh HENOCPEACTBEHHO I10
cnuporpamMmme nuO0 paccYUTaTh MO KPUBOM MOTOK—00BeM. HekoTopble ucciienoBaTenu CYUTAIOT, YTO
COCzs.75 60nee uyBcTBUTENEH, YeM OPB1, py [MarHoCTUKE paHHUX CTaJUi OPOHXHAIBHON 0OCTPYKIIMU
[20], omHako oH uMeeT OoJiee MUPOKHUI TUaa30H HOPMaIbHBIX 3HAUCHUM.

MakcumanbHbie 00BEeMHBIE CKOpPOCTH 3KcnuparopHoro noroka (MOCzs, MOCsp u MOCrs) Ha
pasubix ypoBHAx DXKEJI (25%, 50% u 75%, coorBeTcTBeHHO) (cM. puc. 1, B) He 00mama0T BBICOKOH
BOCIPOM3BOANMOCTBIO, TOJBEPKEHbl HHCTPYMEHTAJILHOM OIIMOKE M 3aBUCAT OT MPHIJIOKEHHOTO
9KCIIUPATOPHOTO YCWIIHS, ITO3TOMY HE UIPAIOT CYLIECTBEHHOW POJIM NP ONPEACICHUN TUIA U TSHKECTU
HapYyIIEHUN JIETOYHOW BEHTHIISLIUY.

ITukxoBass o6bemHast ckopocTh BbiIOXa (IIOCews), KOTOpas Takke Ha3bIBAETCS MAaKCUMAIbHOM
SKCIUPATOPHON CKOPOCTHIO — MOKAa3aTelb, KOTOPBIM N3MEpseTCsl B T€YEHHE KOPOTKOTO OTpe3Ka BPEMEHU
cpasy Moclie Havala BbIJI0Xa U BbIpakaeTcs Jubo B Ji/MuH, 1100 B j/cek. [IOCgy; B Oombllel cTeneHH,
YeM Jpyrue IMOKa3aTeau, 3aBUCUT OT YCHUJIUS MAllMeHTa: JJIs MOJYy4YeHHs BOCIPOU3BOJIUMBIX JIaHHBIX
NAlUEHT JODKEH B Hayalle BBIJOXA MPWIOKHUTh MakcuMyM ycuiansd. CymecTByIOT HEIOporue
nopraTuBHbele TpuOopbl (mukduoymerpsl) s udMepeHuss [1OCpu; B JOMalIHMX —YCIOBUSIX U
CaMOKOHTPOJIsS MAIMEHTaMH CBOETO COCTOSIHHUS, YTO MOJIYYMIIO IIUPOKOE PACIPOCTPAHEHHE Y OONBHBIX C
OpOHXUATBHOM aCTMOM.

Bce st nokaszarenn, kak u O®Bi, Moryr cHukarbcs My OOJBHBIX C PECTPUKTHUBHBIMU
HapyILICHUSMH.

MakcuMaJjibHbIe HHCITHPATOPHBIE OTOKH

CoBpeMeHHbIE CTUPOMETPBI U3MEPSIIOT HE TOJIBKO AKCIUPATOPHbIE, HO U UHCIIUPATOPHbIE TOTOKHU, B
NEepBYIO OYepe/ib, MAaKCUMAJIbHBIA MHCIUPATOPHBIA MOTOK (MJIM MHUKOBas 00bEMHasi CKOPOCTh BOXa -
[TOCsy). ITpu sToM ucnbityemsiid BeimosHsieT MmaneBp @XKEJI u 3atem nemaetr MakCcHManbHO OBICTPBHIN U
IIOJIHBIM BJIOX, KOTOPBII OTpa)kacTcs CIMPOMETPOM B BHJI€ MHCIIMPATOPHOU KpuBoil. CoueTaHne KpUBBIX
BJI0XA M BBIJIOXA JIa€T MOJHYIO METII0 TOTOK—00BEM.

IIpy NOBBILIEHHOM CONPOTHUBIIEHUU JBIXAaTENbHBIX MYTEH CHUXKAKOTCS KaK DKCIUPATOPHBIE, TaK U
MHCIIMPATOPHbIE MaKCUMalbHble MOTOKH. OJHAKO B OTIMYME OT BBIJOXA, IPU KOTOPOM MaKCHMAaJIbHbBIE
IIOTOKHA OTPAaHHMYEHBI, HE CYIIECTBYET MEXaHU3MOB, OIPAaHUYMBAIOIINX MAKCUMAJIbHBIE MHCIHPATOPHbIE
noToku. [Toatomy I1OCs,; B GONBIION CTENEHW 3aBHCUT OT MPHUIIOKEHHOTO YCHJIHS, a €€ M3MEPECHHE He



11

HOJYYHJIO IIMPOKOTO PaclpoCTPaHEHMs], 32 UCKIIIOUEHUEM BBISBICHHUS MTATOJIOIMH BEPXHUX JbIXaTeIbHbBIX
IyTeM.

6.4. Oco0eHHOCTH CIMPOMETPHH Y AeTeil

CnupomeTpus MOKET BBINOJIHATD Y AETEH HE MoJIoXkKe S jeT [2]. boaplMHCTBO AeTel HaUMHAas ¢ Bo3pacTa
9 neT crmocoOHBI BBEITIOJHUTH MaHEBP (POPCUPOBAHHOTO BBIIOXA, YAOBIETBOPSIOMIUNA TEM K€ KPUTECPUSIM,
KOTOpBIE MIPUMEHHUMBI Y B3POCIIbIX MAUEHTOB [5], olHAKO AJis AeTel 10 9 neT HeobXxoauMo coOoaaTh
HEKOTOpHhIE MpaBuia. JKenaTenbHo, YTOObI CIICIUATUCT, 00CIEAYIONINI peOeHKa, IMEI OIBIT BBIOJIHEHHS
GbyHKIIMOHAIBHBIX HCcenoBaHul y nereil. B nmabopartopun, 3aHnMaromeics: o0ciieJoBaHHEM MaleHbKUX
neTed, JNOKHAa OBITh OYeHb Jo0poXkenareibHas atMocdepa, MOXKHO HCIOIb30BAaTh HUIPYIIKH,
COOTBETCTBYIOILIME BO3pAcTy MajJeHbKUX ManueHToB. Ilepen HaudaaoM uccienoBaHUs peOCHKY ClieyeT
OOBSACHUTH B JIOCTYIIHOM MaHepe, 4TO OH JOJDKEH JeslaTh. XOpOILIME pe3ylbTaTbl JAaeT NPUMEHEHHUE
BU3YalIbHOU «OOpaTHOM CBA3M» (M300pakeHUE CBEYEH WM APYruX KapTHMHOK Ha JUCILIEe CIUPOMETPA,
MEHSIOITUXCS MPH BBIMOJHEHUU PEeOCHKOM (POpPCHUpPOBAHHOTO BBIIOXA). Jlake eciiu TMepBbIe MOMBITKU
ObUIM HEYJAAYHBIMU, MPOJOJDKEHHE HCCIEeIOBaHUS B OOJBUIMHCTBE CIy4yaeB IO3BOJIAET pPEOEHKY
MPUBBIKHYTh K OOCTAHOBKE W JIyUIIle BBIIOJHUTH JILIXaTEIbHBIN MaHeBp. He pexoMenmyercst o0ciie1oBaTh
neTel B nabopaTtopusx [Uisi B3pOCHBIX TMAllMEHTOB, B KOTOPBIX OOCTAaHOBKAa HE aJanTUpOBaHa K
0COOEHHOCTSM aeTeit [2].

Bo Bpems TecrtupoBaHMs uHcCClenOBaTeNlb JOJDKEH BHHUMATEIbHO HAOMIOAATh 3a pEOCHKOM s
CBOCBPEMEHHOTO YCTpPAaHEHMsI YTEUKH BO3AyXa W KOHTPOJS 3a MPaBUIBHOCTHIO BBIOTHEHUS
JbIXaTeNIbHOTO MaHeBpa. [5]. [l oLeHKM KauyecTBa BBINOJIHEHHOIO MaHEBpPa, KaKk M Yy B3pOCIBIX,
UCIONB3YIOT METOJ] 00paTHOI 3KCcTpanonauuu. Ecnum o6bem 00paTHON SKCTpanosuy npesbimaeT 80 mi,
wi 12,5 % ®XKEJL, 3ToT MaHeBp MOXKET ObITh COXpaHEH JUIsl JaJIbHEHIIEro aHaius3a MpH OTCYTCTBUU
npyrux aedexrtos [5]. s merelt muamiiero Bo3pacTa MPEeXACBPEMEHHBIM 3aBEpUICHHEM MaHEeBpa
(OpCUPOBAHHOTO BBIJIOXA CYMTACTCS IIPEKpaleHIe MaHeBpa Ha ypoBHe Oosiee 10% OT MUKOBOW CKOPOCTH
Bbiioxa. ®XKEJI u ¢hopcrupoBaHHbIE SKCIUPATOPHBIE TOTOKH, MTOJIyY€HHBIE B TAKOM MaHEBpE, HE JOJKHBI
HCIIOJIb30BaThCs JJIs1 aHaIu3a [5].

B wuneane, npu mpoBeneHHH CIUPOMETPHH PEOCHKY JIOCTATOYHO MOJYYUTh 2 MPHEMIIEMBIX KPHUBBIX
noTok-o0seM, B KoTopbix DXKEJI m ODB: ornmuarorcss He O6onee yem Ha 0,1 1, mwmu 10% ot
MaKCUMalbHBIX 3HadeHWi. Ho gaxke mpu mNomydyeHHWH €AMHCTBEHHON KPHUBOM, YAOBIETBOPSIOLIECH
TEXHHYECKUM TpPEeOOBaHHWSAM, OHA MOXET WCIIOJIB30BAThCs JUISl aHajiW3a, OJHAKO B TPOTOKOJIEC
UCCJIEIOBAHMSI JOJKHO OBITH OTPAXKEHO YMCIIO TEXHUYECKH YIOBJIETBOPUTEIHHBIX MAaHEBPOB U CTETCHb
BOCTIPOM3BOJAMMOCTH PE3yIbTaToB. Kak W y B3pOCHBIX, y JeTeH I aHaiu3a BHIOMPAIOT KPHBYIO C
MakcuManbHbIME 3HaueHusMU OXKEJT u ODB; [5].

VY nereit Monoxe 6 JET HE JODKHBI MCIIONB30BAThCA JOJDKHBIE BETUYMHBI, IPUMEHSIEMBIE Y B3POCIBIX
MAIMeHToB. B nuTeparype mpeaioKeHbl HECKOJIBKO Pa3jMYHBIX YpPaBHEHWH Uil pacueTa JOJIKHBIX
BEJIMYMH Yy JETEeH 3TOro Bo3pacra [5].

7. AHTEPIIPETALIMSA PE3YJIBTATOB
7.1. Be10op pe3yabTaTa 1Jisi aHAINU3a

OXEJI u ODB:1 BbIOMpaOT HE MEHEe YeM U3 TPeX BOCHPOU3BOJMMBIX TEXHUYECKU MPHEMIIEMBIX
MaHEeBpOB. Pe3ynbTaThl HCcIe0BaHNs aHATU3UPYIOT 10 MaHeBpy ¢ MakcuManbHbiMu OIXKEJT u ODB; [2].
7.2. 10oJKHbIE BeJIMYUHBI

CylecTBYIOT pa3inyHble TaOIUIBl U (GOPMYINBI AN pacdyera JODKHBIX BEIMYUH IOKa3aTelel
cnupoMeTpud. B OONbIIMHCTBE cCllydaeB UCCIEJOBaHMS IO pa3paboTKe MJOKHBIX BEIHYUH
OTPaHUYMBAIOTCS YPABHEHUSMH pacueTa CpeJHHX 3HAueHHH, KOTOpble MOJy4aroT MpHU OOCIIeIOBaHUH
3I0pPOBBIX Hekypsimux Jrofei. [Ipaktuka wucnonb3oBanus 80% OT MOKHBIX 3HAYCHUH B Ka4eCTBE
(PUKCUPOBAHHOTO 3HAUEHMs s HIWKHEH rpaHuisl HopManbHbIx 3HaueHuil (HI'H) ®XEJI u ODB:
npuemiiemMa y AeTeid, HO MOXKET NMPUBOAMTH K CYIIECTBEHHBIM OIIMOKaM IMPU HUHTEpHpeTanuu (yHKIUU
nerkux y B3pocnbix. Mcrnonb3oBanue 70% B KauecTBE HM)KHEHW TI'DAaHUIBI HOPMBI JUISl OTHOILLEHUS
OOBy/®XEJI  npuBoOAUT K  3HAUUTENBHOMY  YHCIY  JIO)KHO-TIOJIO)KMTEIBHBIX  PE3YyJIbTaTOB
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(runmogmarnoctuke XOBJI) y myxunH B Bo3pacte crapmie 40 jieT u y keHmuH ctapme 50 JeT u x
runepanarnoctuke XOBJI y MOXWIIBIX JHI, HUKOTJAa HE KYPUBIIMX M HE HUMEIOIIUX XapaKTEePHBIX
KJIIMHUYECKNX cuMnToMoB. Kak n3BectHo, ¢ Bo3pactoMm cootHomieHue ODPB1/DXKEJ] cHmkaercs, moaToMmy
HeKoTopble aBTophl s nuarHoctukn XOBJI y mroneit crapiie 70 jgeT peKOMEHAYIOT MCIONIb30BaTh s
OOB1/DXEJI 65% nopor HOpMBI.

st ckopoctHbix nokazateneit HI'H coctaisier 60% OT 10MKHBIX 3HAYECHUH.

[Ipu BBIOOpE AOMKHBIX 3HAUYEHUH HEOOXOJUMO CPaBHUTH JAaHHBIC, IOJIy4aeMble C IOMOIIBIO
BBHIOPAHHBIX YPAaBHEHHMM [OJDKHBIX 3HAYCHUH, C COOCTBEHHBIMH HU3MEPEHUSIMH, MPOBEICHHBIMU Ha
penpe3eHTaTuBHOI BbIOOpKE 370pOoBbIX JiKIl. CieayeT BbIOpaTh T€ ypaBHEHHs JOJDKHBIX 3HAUYEHUH, MpU
KOTOPBIX Yy B3pOCIBIX pa3HULA MEXAY H3MEPEHHBIMH M PACCUUTAHHBIMU 3HAUCHUSMH SBIISCTCS
MUHUMAIbHON. Y [eTeil OpHUEHTHPYIOTCS Ha MHHHMMAJBHYIO pa3HHILY JOrapu(MOB H3MEPEHHBIX U
paccuMTaHHBIX 3HA4eHUU. UTOOBI OBITH YBEPEHHBIM, YTO BBIOPAHHBIC NOJDKHBIC 3HAYCHHS MPHEMIIEMBI,
HE0OXO0AMMO 00CIIeI0BaTh JIOCTATOYHO OOJIBIIOE Ynciao 100poBobleB (okono 100). K coxanenuro, 310
TPYAHOBBITIOTHUMO JJIsI OOJIBITMHCTBA Ta00PATOPHUIA.

[Ipu ucnonb30BaHUM TOJKHBIX BEIMYUH ClIeyeT n30eratb SKCTPAnoJsSIUM 3a YKa3aHHBINA JUana3oH
pocta u Bo3pacta. Ecnu Bce ke BO3pacT WM POCT MAlMEHTa BBIXOJAT 3a T'PAHULIbl MOMYJIALHNH, IS
KOTOpOM ObLTH pa3paboTaHbl JOJHKHBIE 3HAUEHUS, TO B UHTEPIpPETAIIM HEOOXOAUMO YKa3aTh, YTO ObLiIa
MIPOBEICHA SKCTPATIOISAIHS.

JlomKHbBIE BETMYMHBI 3aBUCAT OT aHTPOMOMETPHUECKUX MMapaMeTpoB (B OCHOBHOM OT POCTa), MoJja,
BO3pacTa, packl. Yem BbIIIE YETIOBEK, TEM OOJIBIIIE €ro JErKUe U MPOTSHKEHHOCTD JAbIXaTeIbHBIX MyTEH H,
CJIeIOBATENbHO, MAaKCUMAJIbHASI AKCIIUPATOPHAs CKOPOCTh. [Ipy BRIYUCIEHNN HOPMAJbHBIX 3HAYEHUH IS
Jroel ¢ Ku(OCKOIMO30M BMECTO pocTa B ()OPMYITy CIIEAYET MOCTaBUTh pa3Max PyK. Y >KEHIIMH 00beM
JIETKUX MEHbBIIE, YeM y MYXYHMH Takoro e pocta. C BO3pacToM 3JIaCTUYHOCTH JIETOYHOW TKaHU
CHUIKAETCS, B pe3yJIbTaTe MPOUCXOJIUT CHIDKCHHE 00beMa M CKOPOCTH BbIIOXa. BmecTte ¢ Tem ciemyer
NpPUHUMATh BO BHMMaHUE W HMHAWBUJYyaJbHbIe Bapualuuud HOpMbL. Hampumep, nerodnnlie 3a0ojeBaHUs
MOTYT BO3HUKATh Yy JIFOJEH C UCXOJAHBIMU MOKA3aTEJIIMH JIETOYHBIX 0ObEMOB M MTOTOKOB BBIIIE CPEIHETO
YPOBHS U, HECMOTPS Ha CHHMKEHHE UX Ha (poHE 3a00JIeBaHUs OTHOCUTENIBHO UCXOAHBIX 3HAUEHUH, OHU TIO-
MPEXXHEMY MOT'YT OCTaBaThCA B Mpe/enax, HOPMAJIbHBIX JJIsl TOMYJISIUN B IIEJIOM.

7.3. AHaJIM3 pe3yJIbTATOB CIMPOMETPUH

Wuteprniperarusi pe3ybTaToB CIHUPOMETPUU CTPOUTCS HA aHAIN3€ OCHOBHBIX CITUPOMETPUUYECKHX
napametpoB (ODB1, )KEJI, ODB1/2KEJ).

WNuteprniperarust pe3yinbTaToB (PyHKIIMOHAIBHOTO MCCIEIOBAHMS JOJDKHA OBITH YETKOW, KPaTKOW U
uHpopmatuBHO#l. [Ipoctas koHcTaramusi (akToB, YTO Kakue-TO IOKa3aTead B HOpME, a KakKue-TO
CHWDKEHBI, HE ToauTcsa. B wmieane, Kk WMHTEpHpeTaly PE3yJIbTaTOB (PYHKIIMOHATHHOTO HCCIICIOBAHUS
JOJKHBI TIPUMEHSITHCSI PUHIUIIBI KIMHUYECKOTO TIPUHSATUS PEIICHUS, TI€ BEPOSTHOCTh OOJIE3HU IMOCIe
MIPOBE/ICHUS UCCIIEAOBAHUS OIEHUBAETCS C YUETOM BEPOATHOCTH OOJIE3HU /IO TIPOBEICHHS HUCCIIEIOBAHMUS,
KauecTBa  MCCIEIOBAHUS,  BEPOSITHOCTU  JIO)KHO-TIOJIOKUTEIBHOM W JIO)KHO-OTPHLIATEIIbHON
WHTEPIPETAINK, W, HAKOHEI, HETIOCPEACTBEHHO PE3yJbTaTOB MCCIEAOBAHUS U JOJDKHBIX 3HAYEHHU. DTO
4acTO HEBO3MOXKHO, TOTOMY YTO HWHTEpIpEeTalsi MHOTUX, €CIM He OONBIIMHCTBA, HCCIEAOBAHUN
MIPOBOJIUTCS MPU OTCYTCTBHM KaKOW-TMOO KIMHUYECKOW mHpopMaruu. YToObI yaydlIuTh CUTYaIUIo, 10
BO3MOKHOCTH CJEAyeT CIpallMBaTh Bpayeil, HampaBiSIOIMX NAlMEHTa Ha HCCIEJOBaHUE, HAa KaKou
KJIIMHUYECKHUI BOIPOC HEOOXOAMMO OTBETUTH, a TAKXKE JI0 MCCIICIOBAHUS TOMHTEPECOBATHCS Y MAIIUEHTA,
MoueMy €ero HampaBwid B Jaboparopuro. B 95TOM OTHOLIEHWH TakKe KelaTeNbHO 3alucaTh
pecrupaToOpHbIE CUMIITOMBI (HallpuMep, Kalieidb, MOKPOTa, XPHUIIBI ¥ OJBIIIKA), HEIaBHEE MCIIOIb30BaHNE
OpOHXOPACHINPSIONINX MPENAPaTOB, aHAMHE3 KYPEHHS.

WNutepriperarust  Oyzmer Oojiee  TOYHOM TP yueTe KIMHUYECKOTO JIMAarHo3a, JaHHBIX
PEHTTEHOTPaMMbl TPYJHOW KJIETKH, KOHIIEHTPAllMM TEeMOTJIo0MHA M JIIOOBIX TOJMO3pPEHHMI Ha HeHpo-
MBIIICYHBIE 3a00JIEBaHUS WJIH OOCTPYKITUIO BEPXHUX JIBIXATEIIbHBIX ITyTEH.

OO0CTpYKTUBHBbIC BEHTHJISIHMOHHbIE HAPYILLICHU S

Hawnbonee dacrtoe mokazaHue K MPOBEACHHUIO CIIUPOMETPHYECKOTO HWCCIICIOBAHMS — BBISBICHHE
OOCTPYKIIMH JIbIXaTENbHBIX MyTeH M OlIEHKa €€ BBIPAXKEHHOCTH. OOCTPYKTUBHBIN TUI BEHTHISIIMOHHBIX
HapyleHu xapaktepusyercs cHmxkeHueM cooTHomeHuss ODPB1/DXXEJI nmpu Hopmanmshoit DIKEJIL
[TaTodu3nonornyeckoii OCHOBHOM CHWKEHHS MAaKCUMAIBHOTO  OKCIHPATOPHOTO TOTOKA MpHU
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OpOHXHAJIBLHOW OOCTPYKIMU SBIISETCS MOBBIIICHUE COMPOTHUBICHUS ABIXATEIbHBIX MyTEH, OJAHAKO MpHU
HEJOCTATOYHOM YCWJIMH, TPUJIOKEHHOM TMAalMeHTOM BO Bpemsi BbinonHeHus: ManeBpa OXKEJL,
MaKCHUMaJbHBIA SKCIIUPATOPHBIN MOTOK Takke OyneT cHuxkeH. JuddepeHpoBaTh 3TH CUTYaIlMH MOKHO
IpU KOJMYECTBEHHON OLIEHKE YCWUJIMS NAalUMEeHTa, W3MEPUB IUIEBPAJBbHOE JaBleHUE (C IOMOILBIO
BHYTPHUIIUIIIEBOJHOTO OaJJIOHA) WJIM KOMIIPECCUOHHBIN 00beM IpU MPOBEICHUHN O00AUIIIIETU3MOTpadUH.

PanHuMu mpu3HaKaMu OOCTPYKTHUBHBIX HApYIICHHH BEHTHJISIUU Y TAIUECHTOB 0€3 KIMHUYECKUX
MPOSIBIICHUH, BO3MOXKHO, MOTYT CIYXHUTh HU3MEHEHHE (HOPMBI IKCIUPATOPHON KPUBOIM MOTOK-00BEM U
CHUKEHUE CKOPOCTHBIX IMOKa3arejed, U3MEPEHHBIX IMPU HU3KUX JIETOYHBIX 00beMax BO BpeMsi TecTa
DIKEJI (COC25.75, MOCs0, MOC75) (prc.4), o1HAKO B HACTOSIIES BPEMS HE CYIIECTBYET YOEIUTEIbHBIX
JIOKa3aTeJIbCTB  CYIECTBOBAHMS TaKUX KOPPEISALMOHHBIX CBs3ed. bosee TOro, 3Ha4MTeNbHAA
BapraleIbHOCTh MOKa3aTelel 3aTpyAHsIeT UHTEPIPETAU0 WHANBUAYAIbHBIX OTKJIOHEHUN OT JOJKHBIX
3HA4YCHUM.

[Ipy OOCTPYKTHBHBIX HApPYLIEHUSX MPOUCXOAUT CHHXKEHHE IKCIUPATOPHBIX MOTOKOB, M KpHUBas
HarKeHTa pacmojaraeTcs Mo J0JDKHON KpuBoii (cM. puc.4). KpoMe Toro, 00bIYHOE JIMHEHHOE CHIKECHHUE
CKOPOCTH MOTOKA Ha KPUBOM MOTOK-00BEM HapyIIaeTCs, €€ HUCXOMAAIIEEe KOJICHO MPHOOPETAeT BOTHYTYIO
dopmy. Hapyiienwe TMHEHHOCTH HIDKHEH TOJOBHHBI KPUBOM IMOTOK-OOBEM SIBIISIETCS XapaKTEPHON
4epToil 0OCTPYKTUBHBIX HAPYIICHUI BEHTIJIALMU U MPEAoiaraeT HaIuyue OpOHXHaIbHOM 00CTPYKIINH,
naxe korna @OXKEJI u O®PB: He BbIXOAAT 3a Ipeneiabl HOPMAIbHBIX 3HAaYeHUH. BbIpakeHHOCTH
U3MEHEHUH (GOpMBI KPUBOM 3aBUCHUT Kak OT TSXKECTH OOCTPYKTHBHBIX HapylIeHUH, TaKk U OT
HO30JI0THYeCcKOi (hopmbl. [I[pUIrHON 3TOTO Yale BCETo ABISCTCS CY)KCHHE MMPOCBETA JABIXaTeIbHBIX MyTeH
npu OpouxuansHoi actme, XOBJL, amduzeme, MyKoBUCLIHI03€, CAABICHHE KPYIHBIX OPOHXOB U Tpaxeu
OITyXOJIbIO M3BHE, CTEHO3MPOBAHME SHIOPHUTHO PACTYIIEH OIyXOJbl0, pyOIIOBON TKaHBIO, HMHOPOIHBIM
tenoM. [Ipu mogo3peHun Ha OpPOHXHMANBHYIO acTMY CJEAyeT MPOBECTH OPOHXOAMIATAIIMOHHBINA TeCT, a
pu HEOOXOIMMOCTH - OPOHXOKOHCTPHKTOPHBIA TecT. [|JIsi OIIEHKH BBIPAXECHHOCTH SM(HU3EMBI CIIEAyeT
HCCJIEIOBATh OOIIYI0 eMKOCTb JIETKUX U AU(PPY3HOHHYIO CIOCOOHOCTD JIETKHX.

Ocoboe BHHMMaHHE CIEAyeT yIAenuTh CUHXpoHHOMY cHmkeHnio O®B: m ®XEJI, npu xoropom
otHomienne O®B1/®XEJI ocrtaercs HOpManbHBIM WM TOYTH HOPMAIbHBIM. Takue H3MEHEHUS
CIUpPOrpaMMBbl Yallle BCEr0 HaOJIOAAIOTCS, €CJIM MallMeHT AENAeT BJIOX WM BBIJIOX HE IMOJIHOCTHbIO WJIU
€CJIM TTOTOK HACTOJIBKO MEIJIEHHBIH, 4TO JUIsl BBIABIXaHHS BCETO BO3yXa U3 JIETKUX TPeOyeTCs CIUIIKOM
0oJbI11as TPOAOKUTEIBHOCTD BbIZIOXA. B TakoM citydae TucTallbHBIN OT/IEN KPUBOM MOTOK-00beM OyneT
BOTHYTBIM (MOC7s cumxkena). Msmepenune JXXEJI (MHcupaTOpHON MM DKCITUPATOPHOI) TOMOXKET Ooliee
TOYHO OIeHUTh oTHomeHne OdB: k makcumambHOMY 00BeMy Jerkux. Jpyras Bo3MO)KHas MpUYMHA
onHoBpeMeHHOro cHukeHus O®B1 u @XEJI - xonnanc MenKux AbIXaTeNbHBIX IMyTEH B Hadalle BBIAOXA.
Ecnn Ttakme wu3MeHeHHs HAOJMIOMAIOTCS TPH BBIMOJHEHWHM MaHEBpa C MaKCHUMAJIbHBIM YCHUIIHEM,
noctoBepHbIi pupoct ODPB1 mocie uHransuu OPOHXOTUTHKA MOATBEPAUT HAIUYUE SKCIHUPATOPHOTO
kotanca. JloctoBepHoe yBenmuenne O®Bi, ®XEJI unu oboux mapameTpoB IMOCIE WHTAIALUN
OpOHXOJIUTHKA CBUJIETEILCTBYET 00 0OpAaTUMOCTH OOCTPYKTUBHBIX HAPYIICHHIA.

Obcmpykyus  eepxHux OvixamenvHvlx nymeti. PopmMa MaKCUMaJIbHOW KPHUBOW IOTOK-O00BEM
CYIIIECTBEHHO OTJIMYAETCS OT JODKHOW MPU OOCTPYKIIMHM BEPXHHUX JbIXaTeNbHBIX myTeil. CBoeoOpasHas
dbopma KpUBOH MOTOK-00BEM TPHU MOPAKEHUSIX BEPXHUX JBIXATEIBHBIX MyTeH 00YCIIOBIIEHA Pa3IUYHBIM
BO3/ICIICTBEM TUHAMHUYECKUX (AaKTOPOB HA HKCTpa- U HMHTpaATOpakaldbHBbIE JbIXaTelbHble MyTH. Ha
SKCTpaTOpaKajIbHbIE ABIXaTEIbHBIE MYTH BIUSET aTMOc(hepHOEe HaBICHUE, HA HMHTPATOPAKATIBHBIE —
BHYTpUIUIEBpaibHOE. Pa3HHUIlAa MeXay BHEIIHUM JaBieHHEM (aTMOC(HEPHBIM WM IUIEBPAIbHBIM) U
JIaBJICHUEM BHYTPH JIbIXaTEJbHBIX MYTEH HA3bIBACTCS TpPAaHCMYpaJbHbIM JaBieHueM. [losoxurenbHOE
TpaHCMYpPAJLHOE JIABJICHHE CO3J]aeT KOMIIPECCUIO U YMEHBIIIAeT MPOCBET JbIXaTeNbHbIX myTel. Hao6opoT,
OTPULATEIEHOE TPAaHCMYPAIbHOE JIaBJICHUE MOICPKUBAET IbIXaTEIbHbIC TYTH OTKPBITHIMH, YBEIUYNBAsS
ux mpocBeT. Ecim oOCTpykuMs BO3HHMKAeT TOJIBKO BO BpeMs BIOXa JMOO BBIIOXA, OHA CUUTAETCS
nepemMeHHoi. Ecnm BO3myliHBIE TOTOKM CHHMXKEHBI BO BpeMs oOewx ¢a3 AbIXaHUs, OOCTPYKIIHS
Ha3bIBaeTCs PUKCUPOBAHHOM.

llepemennas skcmpamopakanvuas oocmpykyus (HalpuMep, MPH Napajnye TOJIOCOBBIX CBS3O0K,
YBEJIMUEHUH IIUTOBUIHON >KEJIe3bl) BBI3BIBACT M30MpATEIhbHOE OrpaHWYCHHE BO3AYIIHOTO MOTOKA MpHU
Broxe. Bo Bpems BbljOXa AaBICHHE BHYTPHU JbIXaTEJIbHBIX IyTEH YBEJIMYMBACTCS M IPEBBIIIACT
atMoc(epHoe, BO3JIEHCTBYIOIIEE Ha 30HY MOPAKECHHs] CHAPYKU, IMOITOMY OSKCIHPATOPHBIA TMOTOK
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MeHsieTcst Masio. Bo Bpemst Broxa HaOmrogaercss oOpaTtHas KapTUHA: aTMOC(EPHOE JaBJIEHUE 3HAUUTEIBHO
IIPEBBIIAECT JIABJICHUE B ABIXATEIBHBIX MYTAX, YTO HPUBOJUT K CHUKEHHIO MHCIMPATOPHBIX IOTOKOB.
M3MeHeHWs] MHCIHPATOPHBIX TIOTOKOB XOPOILO BHIHBI HA KPUBOW MMOTOK—00BEeM (pHC. 5, A).

[Ipu nepemennoti unmpamopaxanvrot obcmpykyuu (HapuMep, MPU OMYXOJIM HUKHEro OTjela
Tpaxen (HHWXKe SIpEeMHOHW sMKH TPYIAMHBI), TpaxeoMalsllMu, TIpaHylemMaTo3e BereHepa wuiu
PEIMIIUBUPYIOIIEM TOJIUXOHIPUTE) BHICOKOE BHYTPHUILIEBPAJIBLHOE AABICHHE BO BpeMs (POPCHPOBAHHOTO
BBII0XA IIPEBBIIIACT JABJICHUE B IBIXATEJIBHBIX IIYTSAX, YTO IPUBOIUT K BBIPAKEHHOMY CYKCHHIO HX
IIPOCBETA C KPUTHUYECKUM CHM)KEHHEM JKCIMPATOPHBIX MOTOKOB. MHCIMpaTOpHbIE MOTOKU MOTYT MaJlo
MEHSThCS, €CIM IUIEBPAIbHOE JaBlieHHE 0ojiee OTPHULIATENIbHOE, YeM JIaBJICHUE B JIbIXATEIbHBIX IYTSX.
XapakTepHasi KpuBasi IOTOK—00BbEM MpECTaBlIEHA Ha pUCYHKe 5, b.

[Ipu ¢@urcuposannoit obcmpykyuu (HapuMmep, TPH OIMYXOJAX Ha JHOOOM YpOBHE BEPXHUX
JBIXaTeNbHBIX IyTeH WM TMapajiye TOJOCOBBIX CBSA30K C (UKCUPOBAHHBIM CTEHO30M, pPYOLOBBIX
CTPUKTYpax) MHCIUPATOPHBIE U 3KCIHUPATOPHBIE MOTOKM HAapyLIarOTCs MOYTH B OJIMHAKOBOH CTENEHH.
Jlokanu3anys MOpakeHUs HE MMEET 3HA4Y€HMs, MOCKOJIbKY pa3Mepbl TPaxeW INpPU ITOM HE 3aBUCSIT OT
JaBJICHHS BHYTPU M CHAPYXKH JbIXaTeNbHBIX IyTel (puc.5, B).

JUig XapakTepUCTUKHU BBIIICYKA3aHHBIX MOPAKEHUI BEPXHMX JbIXATEIbHBIX IYTEH HCIOJB3YIOTCS
pa3jMyYHbIE I0Ka3aTelld, HAIpHUMEp, COOTHOUICHHE HHCIUPATOPHBIX M 3KCIMPATOPHBIX IOTOKOB Ha
ypoBHe 50% sxkm3HeHHONW eMKOCTH (MOCs505:/MOCs0s,1, B HOPME 3TO COOTHOIICHHUE MPUOIUZUTEIHHO
paBHo 1,5). OT0 cooTHoLIEHHEe Hanboee 3HAYUTEIbHO MEHSETCS MPU MEPEMEHHON 3KCTpaTOopaKalbHOM
oOCTpyKIIMH U Hecneuu(puvyHo aius Apyrod matonoruu (puc.5). Ilpu momo3peHun Ha H30JIMPOBAHHYIO
OOCTPYKIIMIO BEPXHHUX JbIXaTeJbHBIX IyTeH ciexyeT MNOATBEPAUTh [IUArHo3 SHAOCKONHUYECKH WIH
PEHTI€HOJIOTUYECKU.

Kanaccnpukanus TsskecTH 00CTPYKTHBHBIX BEHTH/ISIIMOHHBIX HAPYIIEHU I

B OonpmmHCcTBE CitydaeB (YHKIHS JIETKHX BO MHOTOM OIPENENIsieT CIOCOOHOCTh OOJNBHOTO K
IIOBCEHEBHOM (hPM3MYECKON aKTUBHOCTH, Ka4eCTBO XHM3HH U IPOrHO3 3a00Ji€BaHMs, B TOM YHCIIE PUCK
JETAJIbHOTO HMCXOJa HE TOJBKO OT 3a00J€BaHUIl OpPraHoOB JbIXaHUS, HO U OT CEPAEHYHO-COCYIUCTOM
natojoruu. beuto mokaszano, 4yto y mui HekoTopeix npodeccuit ODB:1 u ODBi/DXKEJl sBustorcs
HE3aBUCHMBIMH (DaKTOPaAMH PUCKA JICTATLHOTO MCX0/1a, B TOM YHCJIE OT 3a00JI€BaHUN OPTaHOB JIbIXAHHS.
Kpome Toro, mera-aHanau3 mecTy 0030poB, MOCBSILEHHBIX CMEPTHOCTH B PA3JIMYHBIX MPOPECCHOHATIBHBIX
rpynnax B BenukoOpuTaHuu, MpoJeMOHCTPUPOBAN, YTO CYIIECTBYET CBSI3b MEXJIY PUCKOM CMEpPTH OT
XOBJI nu ODB1. ITanmentsr, O®B1 KOTOPHIX NpHM Ha4YaJbHOM O0OCIEIOBAaHMU OBLT HUXKE CPEIHEro
3HavyeHus Oonee yem Ha 2 SD, mo cpaBHenuto ¢ manueHtamu, O®B1 kotopbix Obu1 He HIke 1 SD ot
cpeanero, uMenu B 12 pa3 Gonee Bbicokuit puck cmeptu or XOBJI, B 10 pa3 - oT HeomyxoJeBbIX
JETOYHBIX 3a00JIeBaHW W BJABOE — OT COCYOUCTBIX 3a0ojeBaHuii B TedeHue 20-meTHEro mnepuona
HaOmroneHus. JlokasaHo, uro B GonbimnHCTBE ciaydaeB ODB1 koppenupyeT ¢ TSKECTbIO CUMITOMOB U
IPOrHO30M 3a00JIeBaHUS, TEM HE MEHEe KOPPENSIUN HE MO3BOJIIOT TOYHO IMpPEICKa3bIBATh TAKECTh U
TedyeHue 00JIE3HU Y KOHKPETHOT'O MallMeHTa.

JU1 OLEHKU TSKECTH OOCTPYKTHBHBIX HapyIIEHUH B OOJBIIMHCTBE CIIY4aeB MCIOJIb3YIOT CTEIEHb
otksioHeHust OPB1 ot nomxHOro 3HaueHus (Tada. 2). ATy KIacCuPUKALUIO HE TPUMEHSIOT Y MAIUEHTOB C
0OCTpyKIIMEH BEPXHMX JIbIXaTENbHBIX MyTeH, KOTJa Jaxe ciIabo BhIpaKE€HHAss OOCTPYKIUS MOXKET OBbITh
OIlacHa ISl KU3HU.

Jia  omnpeneneHus TSKECTH OOCTPYKTHUBHBIX HapyIIEHUH HE pPEKOMEHIYeTCs HCII0JIb30BaTh
otHomeHne O®B1/PXKEJI, nockonbky npu mporpeccupoBanuu 3adosneBanuss OPB:1 u GXKEJI moryr
CHI)KATbCS CHUHXPOHHO, a HUX COOTHOILIEHHE OCTaHeTcs MpH STOM HOpMalbHBIM. TeM He MeHee,
otHomeHne O®PB1y/DXKEJI momoraer OLEHUTh TSHKECTh BEHTWISAIMOHHBIX HapyIIeHUH y Jroaed c
UCXOJHO 00NbIIMM 00beMoM Jierkux. B atux ciydasx ODPB1/DXKEJI moxet ObiTh 0ueHb HU3KUM (50 % u
meHee), a ODB1 Oyzner cooTBeTCTBOBATH OOCTPYKIIMH JIETKOM CTETIEHH.

Tabmuma 2. Knaccuduxanus TsoxkecT OOCTPYKTUBHBIX HapyIIEHUH JIETOYHOW BEHTUIISILIMU

O®B1, Y% a00KH.

Jlerkue >70%

YMepeHHbie 60 — 69%
CpeHeTsDKebIe 50 — 59%
Tsokemnbie 35-49%
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Kpaiine Tsokenee | < 35% |

PecTpukTHBHBIE BEHTH/ISIHUOHHBIEC HAPYIICHUS

PecTpukTiBHBIE HAPYIICHHS] BEHTUIISIIUU O0YCIOBIIEHBI MPOIIECCAMH, CHIKAIOIUMU PACTKUMOCTh
JETKUX M, CIEA0BaTENIbHO, OIPAaHMYMBAIOIIMMU HAIlOJIHEHUE JIETKMX BO3AyXoM. B Hauane pasBurtus
NATOJIOTMYECKMX HapyLIEHUH, Korga OObEeM JIETKHMX €LIE€ HE CHMKEH, CKOpPOCTHBIE IIOKa3aTelu u
otHomenne ODB1/DXKEJI moryr yBeau4uBaThCs BCIASACTBHE TOTO, YTO MApPEHXHMMA JETKUX OKa3bIBACT
Oosbllee pacTArMBAlOlIEEe JACHCTBME HAa [JbIXaTEJIbHBIE IIYyTU: IPOCBET OpPOHXOB YBEJIWYUBAETCS
OTHOCUTENIbHO o0bema Jerkux. [Ipum mnporpeccupoBaHuM 3a00J€BaHUS MTPOUCXOAUT YMEHbIIECHUE
BO3/yIITHOCTH JIETOYHON TKaHW. JTO mposiBisiercs cHrkeHueM JKEJI, kpuBas mMOTOK-00bEM CTaHOBUTCS
BBICOKOH M y3Ko# (puc. 6, A). ITukoBas 00beMHasi CKOPOCTh OOBIYHO OCTAETCsS HOPMAJIBLHOH, IMOCJIE MHUKa
HaOromaeTcst ObICTpOe JHMHEWHOE CHIDKEHHE moToka. PopMa KpPHUBOH MOXKET U HE MEHAThCSH, a
IPEJICTaBISITh CO00M MPOMOPIMOHATIBLHO YMEHBIICHHYIO KOIMUIO JOJKHOM KPUBOM, Kak, HAallpUMep, MpH
THEBMOHAKTOMUH (pHC. 6, B).

PecTpukTiBHBIE HAapyHIEHUS MOTYT BCTpEYAaThCs MPU MHTEPCTULIMATIBHBIX 3a00JICBAHUSX JIETKHUX,
OOIMIMPHOHN BOCHAIUTENLHONW MHPHUIBTPALINH JICTOYHON TKAHH, THITOIUIA3UU M aTEJIEKTa3ax JIETKOTo, Mocie
pe3eKkuuu JieroyHo TkaHu. llpu mMogo3peHMH Ha HHTEPCTHIMANbHBIE 3a00JEBAaHUS JIETKUX CIEAYyeT
u3MepuTh (P PYy3MOHHYIO CTIOCOOHOCTH JIETKUX U OOILIYI0 éMKOCTB JIETKHX. K pecTpuKIim Takke MOXKeT
IPUBOJIUTH U BHEJIETOYHAs MATOJIOTHSI, HAPUMED, MOpaKEHHE TPYTHOTO OTJeNa MO3BOHOYHUKA, pedep,
JIBIXaTEJIbHOM MYCKYJIATyphl; BBICOKOE CTOSIHME AMAa]parmbl, YTO JAENAET HEBO3MOXHBIM BBIIIOJIHEHHE
[IyOOKOTO TMOJIHOIICHHOTO BJIOXA; HApYIICHHE PEeryJsiUH JAbIXaHWsS IPH YTHETEHUH JAbIXaTeIbHOTrO
LEHTpa HAPKOTHYECKUMU IpenaparaMd WM €ro IOBPEKIECHUU OMyXOjblo, KpoBousnusHueM. [Ipu
MOJIO3PEHUH Ha MBILICUYHYIO CJIa00CTh KaK MPUYHHY PECTPUKIUU CIEAYET U3MEPUTh CUILY JbIXaTeIbHBIX
mbi. Kpome Toro, y OOnbHBIX ¢ BbIpaeHHOH MbimieyHor ciabocteio DXKEJL, u3mepennas B
BEPTUKAIBHOM MOJIOKEHUU U B TMOJIOKEHUU JieKa, OYIeT CYIIECTBEHHO Pa3InyaThCsl M3-3a BO3JEHUCTBUS
rpaBHTAIMU Ha opraHbl OprontHoi mosiocT. B HopMe DIKEJI B monoxenuu sexa Ha 5-10% menbie, yem
B nosioskeHuu cuas. [Ipu BeipaskeHHOM quadparMaibHON AUCPYHKIMH 9Ta pa3Hula npesbimaet 30%.

JUig AMarHOCTUKHN PECTPUKTHUBHBIX HApYIIEHUH HETOCTATOYHO CIMPOMETPUUYECKOTO MCCIIEIOBAHMS,
a ClleAyeT BBIMOJIHUTH OOUIUIETU3MOTPadUI0 U U3MEPUTH JIETOYHBIE 00BEMBI.

CMeliaHHbIe BEHTWISIIMOHHBbIE HAPYIIIEHUS

CMmeliaHHble HapylIEHUs JIETOYHOM BEHTWISILIMM PAa3BUBAIOTCA TMPU  CYKEHHHM [POCBETA
JbIXaTeNIbHBIX MyTell Ha (oOHE yMEHbIIEHUs JIETOYHbIX 00beMoB. [lpu sTOoM crnmpomerpus Oyner
peructpupoBath ogHoBpeMeHHOe cHIbkeHne OXXEJI, ODOB1 u O®B1/OXEJL

Jnst  yrouHeHus  xapakTepa  (QYHKIMOHAIBHBIX  HAPYIICHHH  HEOOXOJWMO  BBINOJHSATH
60aMNIeTU3MOrpaguIo ¢ U3MEPEHUEM JIETOUHBIX 00BEMOB.

8. BPOHXOINUJIATAIIMOHHBINA TECT

[Ipu nepBuyHOM WuCcHeqOBaHUM (YHKIIMM JBIXaHHS TOYTH BCETAa JKENaTeNIbHO BBITIOIHUTH
OpOHXOIUIATAIIMOHHBIN TECT (UIU OpPOHXOOUNAMAYUOHHYIO NPOoOY), TO €CTh MOBTOPUTH CITUPOMETPHIO
1I0CJI€ MHT SN OPOHXOMIIATaToOpPA.

8.1. INoxa3anusi 1isl NpoBeeHUsT OPOHXOIUIATAIMOHHOTO TeCTa:

1. ycrtanoBneHue 0OpaTUMOCTH OpPOHXUATHHONH OOCTPYKIIMH, BKJIIOYAs MAIUEHTOB C HOPMAIbHBIMU
MTOKa3aTeJISIMU UCXOHON CIIMPOMETPHH;

2.  ompeaeneHHUe MOTEHIHATBLHOTO 3 exTa OPOHXOTUTHIECKON Tepanuu;

3. MOHHTOPHPOBaHHE JTWHAMHKH JIETOYHOW (YHKIUHU y OOJIHHBIX C XPOHHUYECKUMH PECTTHPATOPHBIMU
3200JIeBaHUSMH TIPH UTUTETEHOM (MHOTOJIETHEM ) HaOTIOICHUN.

[IpoTrBOMOKa3aHU K TIPOBEACHUIO OPOHXOIUIATAIIMOHHOTO TECTa HE CYMIECTBYET 3a UCKIIOUYECHUEM TeX
CUTyallHil, B KOTOPBIX MNPOTHUBOIOKA3aHO BBIINOJHEHUE CHUPOMETPUU, U CIy4acB HENEPEHOCUMOCTHU
OpOHXOpACHIUPSIONINX TMpernapaToB. EcIW MalMeHT He TMepPeHOCUT [32-arOHHCTBI, TO B Ka4eCTBE
OpOoHXO0IUIIATATOPa MOKHO UCTIOIB30BaTh M-XOJIMHOJIUTHK KOPOTKOTO ACHCTBUSI.
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8.2. MeTonnka npoBeaeHnsi OPOHXOAMIATAIIMOHHOIO TECTA

Peakuust Ha OpOHXOOWIIATATOpP SIBJSIETCS HMHTErPAIbHOW (DU3MOJIOTUYECKOW peakuued, B KOTOPYIO
BOBJICYECHBI JIIUTEIIUN ABIXATCIbHBIX IIyTE€H, HEPBbI, MEAUATOPBI U IIAIKUE MBILIIIBI.

Eciu Bpaud craBuT 3amadel MccienoBaTh 0OpaTUMOCTh OpOHXHMAIBbHOM OOCTPYKLUMH, TO THepen
OpoBeeHUEM  OpOHXOAMJIATAMOHHOTO  TeCTa  CIEAyeT MPEKPaTUTh  HCIOJIb30BAaHHE  JIHOOBIX
OpOHXOpPACHIMPAIOMIUX TpEernapartoB Ha CPOK, COOTBETCTBYIOIIMHA JUIMTENIBHOCTH WX JICHCTBUS.

KopotkoneiictByromue WHTAJISIUOHHBIE [2-aroHUCTBI (campOyTamor, dbenorepon) u
aHTUXOJMHEPruYecKue Ipenaparsl (umparponust Opomua)  ciegyeT OTMEHUTh 3a 4-6
IPOJIOHTUPOBAHHbIE [2-arOHHUCTHI  (cajmbMeTeposd, (OpMOTEpos) M METHIKCAaHTHHBI - 3a 12 4,

IPOJIOHTUPOBAHHBIC XOJUHOJUTHKH (THOTPOIHsS OpOMUJ, TIMKOIMUPPOHHUS Opomua) — 3a 24 4 10
uccienoBanus [2]. Ecnu mpenaparbl OTMEHUTH HENb3s, TO B MPOTOKOJE MCCIEIOBAHUS YKa3bIBAIOT
Ha3BaHME IIpernapara, 103y U BpeMsl IOCIETHEN UHTJSILIUHU.

Ecnu OpoHXonuiaTallMOHHBIA TECT MPOBOJIUTCS C II€JIbI0 BBIIBUTH BO3MOYKHOCTH JIOMOJHUTEILHOTO
yIydIeHus JieroyHoi (GyHKinMu Ha ¢GoHEe 0a3uMCHOUW Tepamuu 3a00JIeBaHMS, TO BCS TUIAHOBAS TEpaIUs
COXpaHseTCs Mepe] UCCIEIOBAHUEM B OOBIYHOM IS MAallMeHTa pexume [2].

Kypenue He nonyckaercs B TedeHue 1 4 10 U Ha NPOTSHKEHUU BCETO TECTUPOBAHMUS.

BbponxoaunaTaliMOHHBIM OTBET 3aBUCUT OT MHOTMX (DAKTOpPOB, OIPEAEISIOUMX JIOCTOBEPHOCTh
pe3yibTaToB: BbIOOpa OPOHXOAMIATATOPA M €ro A03bl (YeM BBILIE 7033, TeM 0OoJjblle OTBET), BPEMEHH,
IPOLIEIUIEr0 IOCJIE€ MHTAIAIUU (KaKk IpaBUIIO, PEaKIMs U3MEpPSAETCs Ha MHKE JEHCTBUS Nperapara),
croco0a JOCTaBKM IIperapara B JbIXaTelbHble MYTH (JO3MPOBAaHHBIA a’p030ib WIKM HeOynaisep),
COOIOICHHSI KpUTEPUEB BOCIIPOM3BOAMMOCTH KaK MUCXOJIHOM, TaK U MOBTOPHOM CIIMPOMETPHUH U criocoda
pacuera OpOHXOAMJIATALMOHHOIO OTBeTa. Ha ceroiHsAIHUI JeHb HE CYLIECTBYET €IMHOr0 CTaHaapTa
BbIOOpa  OpoHXOAWIATAaTOpa, /03l WM  CHoco0a  €ro  NPUMEHEHHs TpU  MPOBEICHUU
OpoHXoMIaTallMOHHOTO TecTa. OJIHAKO MOXHO MHUHMMHU3MPOBATh BHYTPU- U MEXJIa0OpaTOpHbIE
pas3nuuMsl MpU MCHOJIb30BAHUM JIO3UPOBAHHBIX a3PO30JIbHBIX MHTAIATOPOB, €CIU IPUJIEPKUBATHCS
CTaHJApTHBIX pekoMeHnanuil. Jns JOCTHM)KEHUS MaKCHUMaJIbHO BO3MOXHOM —OpOHXOAMIATalH
PEKOMEHYETCSl UCIOJB30BaTh KOPOTKOJEHCTBYIOIINE [2-arOHHUCTHI, HampuMep calb0yTaMoll, B BUJE
JIO3UPOBAHHOTO a3pO30JbHOI0 MHTAIATOPA B MAaKCUMaJIbHOM pa3oBoit 03¢ 400 MK (YeTbIpe MHTAIALUN
no 100 mkr ¢ umaTepBasioM B 30 cek) wiM (EHOTEpOJS B MaKCHMalbHOW pa3oBoit noze 400 mkr (4
uraramsiun mo 100 Mkr ¢ uaTepBaioM B 30 cek) ¢ MOMOIIBIO Crielicepa, ¢ COOMI0IEHHEM BCEX IMPaBHUII
MHTAJSIUOHHON TEXHUKH JJIs1 JO3UPOBAHHBIX a3PO30JIbHBIX UHTAISITOPOB (ITOCIIE CIIOKOIHOIO HEMIOJIIHOTO
BBIJIOXA - IJIABHBII MaKCHUMaJbHO IIyOOKMH BJIOX C aKTHBAllMeH MHTaisATOpa (Ha)KaTHeM Ha KIIaBHILY)
OJIHOBPEMEHHO C HayaJloM BJI0Xa, 3aJiep’KKa JpIXxaHus Ha BbicoTe BAoxa Ha 10 cek). be3 ucnonp3oBanus
creiicepa BIbpIxaeMasi (ppakiusi a’po30isl MEHbLIE M €€ BeJIMYMHA B 3HAUUTEJIbHOM CTENEHM 3aBHCUT OT
CHHXPOHHM3AIMH BJI0OXA C aKTUBAaLMEW UHTAIATOPA. [[OBTOPHYIO CIMPOMETPHIO IPOBOJAT yepe3 15 MUHYT.
[Ipn ucnosnbp3oBaHuM M-XOJIMHOIUTHKA B KadyecTBE OpOHXOAMJIATaTOpa MaKCHMalbHas pa3oBas 7032
cocraBisieT 160 Mkr (4 no3el mo 40 MKT) WM MX KOMOMHAIMK; TOBTOPHYIO CIIMPOMETPHIO BBIMOIHSIOT
gepes 30 muH [2, 7].

8.3. UuTepnperanus pe3yjbTaTOB OPOHXOAWIATAIMOHHOIO TECTA

OO6paruMocTh OpoHXHANBHOM 00cTpyKIuu omnpenensercss no uaMeHeHnro ODB1 unu OXKEJL. pyrue
MOKa3aTelu CHUPOMETPUHU, B TOM UHCJIE NMOTOKH, W3MepeHHble Ha pa3HbIX ypoBHIX DPXXEJI (MOCgs,
MOCso, MOC75, COCzs.75), HE HCIOJIB3YIOTCS Ul OLEHKH OOpaTMMOCTH OOCTPYKLIMM JAbIXaTEIbHBIX
nyTeil B CBA3M € MX KpaliHe BBICOKON BapuabeabHOCThIO [7].

WuTepriperanusi pe3ynbTaToB OpOHXOAMIATAIMOHHOTO OTBETa COCTOMUT W3 HECKOJbKHUX AJTamnoB. Ha
HEepBOM HdTale HEOOXOAWMO OIPEeNuTh, MPEBBIIIAIOT JIM IOJyYEHHbIE JaHHBIE BapHaOEIbHOCTh
U3MepeHusi, KoTtopasi coctaBisieT <8 %, wimm <150 mu [2, 7]. Ha ceropHsmiHwiA JeHh HE CYNIECTBYET
€IMHOTO MHEHUS O TOM, Kak OIIeHMBaTh OOpaTUMOCTb OpoHXHMaIbHOH oOCTpykuuu. PasHble
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HCCJIEIOBATENN UCIIONB3YIOT JJIi BBIUMCICHUS OpOHXOAMJIATAIMOHHOTO OTBETa Pa3iM4YHble METOIbl U
CIIUPOMETPUYECCKUE MOKA3aTeIH. Cambim pacipocTpaHEeHHBIM crocooom BBIPKEHUS
OpOHXOAMJIATAIIMIOHHOTO OTBETAa SIBJISETCS aOCOIIOTHOE M OTHOCHUTEIbHOE (B IMPOLIEHTaX OT HUCXOIHBIX
3HauUeHUH TMO0 OT JOJDKHBIX BEIMYMH) W3MEHEHHE CIIMPOMETPHYECKHX IMoKaszareneil. Kpome Toro, kak
YIIOMUHAJIOCh paHee, He CYIIECTBYET €IMHOI0 CTaHAapTa BHIOOpa mpernapara, 103bl U criocoda BBe/ICHUSI.
Tem He MeHee, corjacHO mocieaHuM pekomeHpamusM ERS u ATS, aGcomoTHoe M OTHOCHUTEIBHOE
n3meHenne O®B1 w/mmm OXKEJI (koadpdunment Oponxommnaranuu - KbJ[) mo3BoistoT moctaTodHO
TOYHO OIPENCIUTh 00PATUMOCTh OOCTPYKIIMH JBIXaTeIbHBIX MyTeH [2, 7]. BpoHXOoaMIaTallmOHHbIN TeCT
CUMTAETCS TOJIOKUTENbHBIM, €CIIH Mocie uHransauuu oponxoaunararopa KbJ[ cocrapnser 6onee 12%, a
aOCOJTIOTHBIN MTPUPOCT - 6osee 200 mir.

MoKasaTesbnocne (M) - MOKa3aTENbycx (MN)
KBA= x 100%;
MokasaTtenbuc (Mn)

AbcontoTHbIN npupocT (M) = NoKasaTeNbrocre(MN)- MoKazaTeNnbucx(Mn),

rzae Iloka3arenbuocre - 3HAUEHHE CHUPOMETPUUECKOrO MOKA3aTelsl MOC/Ie UHTAIALUN OpOHXOAUIATaTOopa,
[Toka3zarenbycx - 3HAUCHUE CIIMPOMETPHUYECKOTO ITOKa3aTelsl 10 MHT LMY OpoHXxomiararopa [7].

Ecmn usmenenne O®B1 u ®XEJI He 3HauMMO, TO O MOJOXHUTEIBHON peakiMu Ha OpOHXOIUIIATATOP
MOYET CBUJETEIbCTBOBATh YMEHBLICHUE TUIIEPUHQIISLNY JIETKUX (CHUXKEHUE OO0IIell eMKOCTH JIETKUX U
OCTaTOYHOTO O0beMa JIETKHX M, KaK pe3yJibTaT, yBEeJIHMUYEeHHE WHCIUPATOPHON eMKocTH jerkux) [7]. B
OTJIMYHUE OT OOJBbHBIX ¢ OpoHXxHanbHOU acTMoi, mpu XOBJI oTBeT Ha aHTHXOJUHEPrUYeCKHe IpenapaThl
HE MeHee, a MHOTja U OoJiee BhIpaykeH, YeM IIPU Ha3HAUYEHUH [32-arOHUCTOB.

OTcyTcTBUE TIOJIOKUTEIBHOW pEakIuud Ha KOPOTKOJEHCTBYIOIIMHA OpOHXOJIMTUK B  YCJIOBMSX
OpOHXOJMJIATAlMOHHOTO TecTa HE O3HayaeT HelenecooOpasHOCTH Ha3HAa4eHUs JTUX IpenapaToB
MALUEHTY C TEPaNeBTUUECKON LIEIBIO.

bponxonunaTaniMoHHBINA TECT HE MO3BOJISIET AUPPEpEeHINPOBATh OPOHXUAIBHYIO aCTMY U XPOHUYECKYIO
OOCTPYKTHBHYIO OOJIE3Hb JIETKHMX, TaK Kak MpU 00OUX 3TUX 3a00JI€BaHMAX MOTYT BCTpEUaThCsl OOJIbHBIE
KaK C MOJIOXKUTEIbHOM peakuyeit Ha OPOHXOJIUTHK, TaK U €€ OTCYTCTBUEM [4].
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PucyHok 1. a) Cnuporpamma ¢popcupoBaHHoro Bbigoxa. PHKE/ — popcrpoBaHHana MU3HEHHAA eMKOCTb erkmux, OPB1 — ob6bem
dopcmpoBaHHoro Bbigoxa 3a 1 cekyHay, COCas.7s — cpegHAA CKOPOCTb GOPCUPOBAHHOTO SKCMMPATOPHOrO NOTOKA Ha YPOBHe
25-75% ®XKEJ1. 6) HopmanbHaa neTna NoTok-o6bem, NoaydyeHHas NPU MaKCMManbHbIX BAoOXe U Bbligoxe. MOCBbIA — NMKOBas
ob6bemHaa CKOpocTb Bblaoxa. pasHaa 10,3 n/cek; MOC2s, MOCso 1 MOC7s — makcumasnbHble 06beMHble CKOPOCTW, Koraa
MauMeHT BbIAOXHY/ COOTBETCTBEHHO 25, 50 n 75% obbema DIKE/, pasHbie 8,8 n/cek, 6,3 n/cek un 3,1 n/cek. MOCsoss —
MaKCMManbHaa 06bemHan CKOpPOCTb, Koraa nauueHT BAOXHYN 50% OMKES, pasHasa 7,5 n/cek. O6biMHO MOCsoss B 1,5 pasa

60nble MOCsosuia.

1.0+
0.8
g
2 064
Q
)
©
0 (a4
3
g 02'
Sl Raissiiaess
28| !
\08 0 ¥
O’a 4% T 025 0.50
x Hynegas Touka
Bpewms, cek

PucyHoK 2. PacyeT o6bema obpaTtHoi akcTpanonsaumu (Vos) = 146 ma, npy GopcupoBaHHOM €MKOCTU NerkuxX paBHoOM 3 nuTpa,

ob6bem o0bpaTHOM aKcTpanonaumm=4,9 %.
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Puc. 3. Haubosnee gactpie ommOKY P BHIIOJHEHUN MaHEBpa (DOPCUPOBAHHOTO BBIIOXA
A — memnieHHoe Havalo, b — HenocraTounoe ycuine, B — kamens, I' — panee 3aBepiienue Boijioxa [6].

Flow [Lés] Flow [L/s] Flow [L/s]

a) 6) B)

PucyHok 4. KpuBble NoToK-06bem y 60/bHbIX C 06CTPYKTUBHbIMU 3a601€BAHUAMM OPraHoOB AbixaHuA: a)-6) BpoHXMabHON
acTMoW 1 B) ambur3emMoit Nerkux.
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a) 6) B)

PucyHok 5. KpuBble NOTOK-06bemM Yy 6O/MbHbIX C OBCTPYKUMENH BEpPXHUX AbIXaTeNbHbIX NyTel: a) nepemeHHOM
3KcTpaTopakanbHoi obcTpykumein: MOCsosa/MOCs0sein<1, MOCeus — CHUMNKEHA MAKN HeT, MOCsoss — CHUMKEHa; 6) nepemeHHoM
MHTpaTopakanbHoi obcTpykumein: MOCsosa/MOCsosnis>1, MOCswg — CHUMKEHA, MOCs0ss — CHUMEHA MU HET; B) GUKCUPOBAHHOW
o6cTpykumein: MOCsosn/MOCs0sea=1, MOCeuis — CHMMEHA, MOCsoss — CHUMKEHA.
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a) 6)

PucyHok 6. KpuBble NOTOK-06beM Yy 60bHbIX C PECTPUKTUBHBIMU BEHTUNALNOHHBIMU HapyweHUaAMK: a) GUbpPo3om Nerknx u
B) MHEBMOH3KTOMMUEN.



