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Perucrparop pecnupartopHbix 3BYKOB
ANA KOMNbIOTEPHOro aHanu3a narrepHa
AbIXaHUA V feTeun

E.B. AceeBa'™, H.A. lenne?, B.C. Manbiwes?, JI.I. bByxapos?, JI.C. Crapoctuna?, C.U. WaranuHa'
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PE3IOME

Llenb uccnepoBaHma: oLeHUTL ONOPHbLIE/HOPMaNbHbIE MOKA3aTeNM [blXaHWA Y 300POBLIX AeTell B BO3pacTe 0T 6 4o 18 neT npu noMoLyu peruct-
paTopa pecnupatopHbIX 3ByKOB.

Ju3aiH: NpocneKTUBHOE OTKPbITOE HEPAHAOMU3NPOBAHHOE KIMHUYECKOE UCCNef0BaHMe.

Matepuanbl u metoabl. MpoBefeHa oueHKa QYHKLMM BHEWHErO AbIXaHUA Y MPAKTUYECKU 3A0POBLIX AeTeil 6e3 pecnupaTopHoii natonoruu
npu NOMOLLM perucTpatopa pecnupatopHbix 3BykoB. 06cnefoBaHbl 165 npakTUiecku 340poBbix AeTeit oT 6 4o 18 net. CpepHuii Bo3pact —
11,4 + 1,9 ropa, u3 Hux 86 (52%) manbuuko u 79 (48%) feBouyek. Onpesenannch Nokasatenu akycTUYECKOrO KOMMNOHEHTa paboTbl AblXxaHus
B HM3Ko4acToTHOM P1 (200-1200 i), cpegHeyactoTHom P2 (> 1200-5000 ) v BeicokoyactoTHoM P3 (> 5000 ) ananasoHax v obuwas akyc-
TYeckas pabota fpixaHus (P o6wuii Ha Booxe 1 BbIZOXE).

Pesynbrarbl. Mpu o6cnegosaHun feteit noayyeHsl faHHbIE aKYCTUYECKOTO KOMMOHEHTA paboThl AbiXaHUs HA BLOXE AN HWU3KOYACTOTHOMO
guanasoHa — 16,1 (9,8; 20,4) munnulackans (MMA), cpepHeyacToTHoro — 5,84 (4,1; 9,4) MIMA n BbicokoyacToTHoro — 2,26 (1,3; 2,5) mA,
Ha Bblgoxe — 23,9 (16,2; 30,1), 8,35 (5,6; 12,2) u 2,57 (2,0; 3,3) mINA cootsetcTBeHHO. Mpu nccnegoBaHum o6Lero akycTMYeCcKoro KOMNoHeHTa
paboTbl AbIxaHWsA NoNyYeHbl Clefyiollue 3HaueHns: Ha Baoxe P obwuit — 23,8 (16,5; 32,8) mMA, Ha Bbigoxe — 35,6 (24,5; 47,6) mINA. He BbisiB-
JIeHbl CTaTUCTUYECKM 3HAYMMbIE MOJIOBbIE PA3NNYMA U Pa3HULA MeXAY AETbMU pa3Horo Bospacta (p > 0,05).

3aknioueHue. Pernctpatop pecnupaTopHbIX 3ByKOB — MEPCMEKTUBHOE YCTPOICTBO, KOTOPOe MOXeT GbiTb MCMOJIb30BAHO s AUArHOCTUKM
Pa3nnYHbIX pecnupaTopHbIX NATONOMMIA Y AeTel BCex BO3PACTHbIX rpynn.

Knto4esbie cnos8a: peructpaTop pecnupatopHbiX 3ByKOB, KOMMbloTepHas 6poHxodOHorpadus, AbixaTeNbHble 3BYKY, [ETH.
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ABSTRACT

Aim: To evaluate the reference/normal breathing parameters in healthy children aged 6 to 18 years using a respiratory sound recorder.
Design: Prospective, open-label, non-randomized clinical trial.

Materials and methods. The function of external respiration was assessed in practically healthy children without respiratory pathology using
a respiratory sound recorder. 165 practically healthy children from 6 to 18 years old were examined. Mean age — 11.4 + 1.9 years, of which
86 (52%) boys and 79 (48%) girls. The indicators of the acoustic component of the work of breathing in the low-frequency P1 (200-1200 Hz),
mid-frequency P2 (> 1200-5000 Hz) and high-frequency P3 (> 5000 Hz) ranges and the total acoustic work of breathing (P total on inhalation
and exhalation) were determined.

Results. When examining children, data were obtained for the acoustic component of the work of breathing on inspiration for the low-frequency
range — 16.1 (9.8; 20.4) milliPascal (mPa), the mid-frequency range — 5.84 (4.1; 9.4) mPa and the high-frequency range — 2.26 (1.3;
2.5) mPa, on exhalation — 23.9 (16.2; 30.1), 8.35 (5.6; 12.2) and 2.57 (2.0; 3.3) mPa, respectively. In the study of the general acoustic
component of the work of breathing, the following values were obtained: on inhalation P total — 23.8 (16.5; 32.8) mPa, on exhalation —
35.6 (24.5; 47.6) mPa. There were no statistically significant gender differences and differences between children of different ages (p > 0.05).
Conclusion. The respiratory sound recorder — is a promising device that can be used to diagnose various respiratory pathologies in children
of all age groups.

Keywords: respiratory sound recorder, computer bronchophonography, respiratory sounds, children.
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BBEAEHUE

AyckynsTauua — NpOCTOi U BOCTYMHbLIA METOL, OLEHKU COCTOA-
HUA LbIXaTeNbHON CUCTEMBbI, KOTOPbI OCTAETCA OAHUM U3 OCHOB-
HbIX 3JIEMEHTOB KJIWHUYECKOro 06cnefoBaHUs NauMeHTOB
¢ XIX Beka. C moMeHTa M3006peTeHus cteTockona u nybankaumum
P. NlasHHekom B 1817 roay «TpakTarta o 60Ne3HAX rPyAHON KieT-
KU» aycKynbTauua cTana He3aMeHMMOl B MeJULMHCKON Mnpak-
Tuke [1]. B paboTax y4eHOro U30XeHbl OCHOBHbIE MPUHLMUMbI
1 NOHATUSA, MHOTUE U3 KOTOPBIX, BK/IOYash MexaHU3Mbl 06pa3oBa-
HUWA 3BYKOB M HA3BaHWA 3BYKOBbIX ABJEHUIA, LO CUX MOP UCMONb-
3YI0TCA B KIUHUYECKOW NpaKTUKeE.

[bixaTenbHble 3BYKW MOXHO KnaccubuuupoBatb Kak Hop-
MasbHble (BE3UKYNAPHOE fibIXaHUEe) U NOOOYHbIE (XpUMb, Kpenu-
Talms, WyM TpeHWs nnespbl). HopManbHble gbixaTeNbHble 3BYKM
006pasyloTca B 3[0POBbIX AbIXaTe/bHbIX NYTAX Npu GU3no00ru-
YeCcKOM CMOKOWHOM fbixaHuu. OHM 06bIYHO NofpasfensioTcs
Ha TpaxeobpOHXMaNbHbIe U BE3UKYNspHble [2].

MexaHu3m nosBneHWs 3ByKa 3aBUCWUT OT Tuna BO3AYL-
HOTO MNOTOKAa, BO3HMKAIOWEro NpWU [BUKEHUM N0 OpOH-
xaM [3-5]. MoXHO BbIAENUTb HECKOJbKO TWUMOB AblXaTesb-
HbIX MOTOKOB: JNaMUHAPHbLIA, TYPOYNEHTHbIA M NEepPexoAHbli.
JNlamuHapHbit (puc. 1) xapakTepusyetca CNOoAMU ABUKYLLETOCs
NOTOKa BO3JyXa, NapanneNbHbIMW APYr APYTY U CTEHKAM fblXa-
TeNbHbIX NyTei, U GopMUPYeTCA NPU HU3KUX 0OBEMHBIX CKOPO-
cTsX. Mpu BbICOKMX CKOPOCTAX NOTOKA Npeobnagaet TypOyneHT-
Hoe fBuxeHue (puc. 2).

[na onpepeneHns Tuna BO3AYLWHOTO NOTOKA MCMONb3yeTCs
yucnoBas BENMYMHA, Ha3biBaemas ynciom PeitHonbpca (Re), —
3T0 Ge3pa3mepHasl BeNWYMHA, KOTOpas CBA3bIBAET CPEAHIOI0
CKOpOCTb NMOTOKA, MIOTHOCTb M BA3KOCTb rasa. lpu Re > 2000
noTOK sBAseTcs TypOyneHTHbIM, Re < 2000 — namMuHapHbIM,
nepexofHblii noTok — Re okono 2000.

MepexofHbIl NOTOK (OpMUpPYeTCs B MeCcTax AUXOTOMUYe-
CKOro pa3BeTBNeHUs TPaxeoOPOHXMANbHOTO fiepeBa W ABNSETCS
BaXKHbIM NATTEPHOM [BUXeHUs BO3fyxa B Nerkux (puc. 3) [4].

Mpn Be3UKYNAPHOM AbIXaHUW MHCMMPATOPHas dasa fuHHee
M WHTEHCMBHEE 3KCMWUPATOPHOMN, @ AblXaTeNbHble WyMbl UMeoT
aKyCTUYECKM MATKWIA xapakTep [5]. 3a pa3BuTHE HOPMaANbHOIO
LbIXaTeNIbHOro 3BYKa OTBEYAET TYPOYNEHTHBIA NMOTOK B KPYMHbIX
1 cpefHux 6poHxax. o Mepe yBennyeHus obLLero nonepeyHoro
ceyeHus GPOHXOB N0 HaNPaBIEHUIO K Nepudepum Nerkoro name-
HAETCA CKOPOCTb MOTOKa B AWCTAbHbIX [bIXaTeNbHbIX MYyTAX.
B nepucdepnyeckux fbixaTenbHbix NyTAX Habnofaetcs namu-
HapHbIN NOTOK, KOTOPbIA NPOA0KAET YMEHbILATLCA B HAanpase-

Puc. 1. AamumapHsIii MoTOK BO3AYXa. 3decs u dasee
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HUW anbBeoN W 3aKkaH4ynBaetca fuddysneir. JlamuHapHblii NOTOK
n auddysus aBns0TCA npoueccamm 6e3 wymoobpaszosaHus [6].

MaTonornyeckne 3ByKN BO3HUKAIOT MPU CYXKEHWUU AblXaTenb-
HOI TpyOKM BCNEACTBUE PAa3NMYHBIX NPUYUH. [POMKOCTb, TEMOP
M BbICOTA XPUMOB 3aBUCAT OT AWUAMETPA AbIXaTeNbHON TpyOKH,
CKOPOCTM BO3AYWHOrO MOTOKA M MAOTHOCTU MPUCTEHOYHOTO
cekpeTa. lpu HaKonNeHun B MpocBeTe Tpaxeu U GPOHXOB Kpyn-
HOTO U CpefHero kanubpa cekpeta u3-3a BOCMANEHUs U OTeKa
BHYTPEHHWUI JUAMETP AbIXaTeNbHbIX MYTEN CyXaeTcs, 4To npu-
BOAMT K NOABAEHUIO HU3KUX CyXMX XpunoB [7].

[MapeHxnMa nerkmx u CTeHKa rpyaHON KNeTku LelCTBYIOT Kak
(UALTP HM3KMX YACTOT, HE NPOMNYCKas BbICOKOYACTOTHbIE 3BYKM.
Mo3Tomy 3BYKW, CbIWMMbIE HAf FPYAHON CTEHKOW, — B OCHOB-
HOM HW3KOYacTOTHble. YacTOTHbI AManasoH HoOpManbHOro
nbixaHus — 200-1200 [u; B 3aBUCMMOCTM OT YacTOThbl Ablxa-
TeNbHble 3BYKW KnaccubuumpyloTcs Ha cnepyloliue rpynnbi:
HU3Ko4acToTHble (< 200 [u), cpepHe- (200-600 i) 1 BbICOKO-
yacrtoTHble (> 600 ) [6].

BBefeHue B KNMHUYECKYIO NMPAKTUKY KOMMbIOTEPHbLIX METOLOB
OLIEHKM aKYCTUYECKUX AIBJIEHW MO3BONMIIO PACLIMPUTL BO3MOMN-
HOCTM IMArHOCTUKM GPOHXONYNbMOHANbHBIX 3a001€BaHNi y feTell.

OueHKa (YHKLUMOHANLHOTO COCTOSIHUA OpPraHoB  [blXa-
HMA — BaXHasf 3ajaya NpaKTUKYIOWeEro Bpaya-nyabMOHONO-
ra. Ha cerofHAWHWA AeHb CNOXHO NPeACcTaBUTb PYTUHHOE
tu3mkanbHoe obcnenoBaHue 6e€3 exefHeBHOr0 MOHWUTOPUHra
COCTOSHWA [AblXaTeNbHOW CUCTEMbI MpPW MOMOLWM ayCKyNbTa-
unn. OfHAKO aycKynbTauus ABNSETCH CYObEKTUBHBIM METOLOM
OLIEHKM COCTOSIHMA PeCcnMpaTopHOro TpaKTa, HeCMOTpA Ha ee
onpegeneHHsle npeumyliecta. CoBpeMeHHbIN cTeTOCKON U3-3a
0COOEHHOCTEN CTPOEHWA YCUAMBAET HU3KOYACTOTHbIE 3BYKM
1 0cnabaseT BbICOKOYACTOTHbIE, YTO BbI3bIBAET ONpefeseHHbIe
CNOXHOCTM Yy Bpaya npu guarHoctuke [2].

MoMUMO ayCKyNbTalLMM Nerkux, Heo6XOAMMO WUCNOJb30BaHMe
LPYTUX, \)Ke CTABLIMX PYTUHHBIMU, OOBEKTUBHBIX METOLOB OLEH-
KW COCTOSHMA AblxaTenbHoii cuctemsl. Cnuporpadus ¢ aHanusom
nokasareneit QyHKUMM BHewHero AbixaHus (PBL) Tpebyetcs
ONA YCTAHOBNEHWA [MarHo3a u onpefeneHns CTeneHu TAKeCTH
3aboneBaHus, a TakKe A4ns BbIGOPA TaKTUKM NEYEHUS U KOHTPO-
na 3hdekTMBHOCTM npoBogumon Tepanuu [8]. Tem He MeHee
npu psafe XpoHUYEeCKnx 3aboneBaHnit opraHoB ApixaHus, 6aaro-
[aps BbICOKMM KOMMEHCATOPHbLIM BO3MOXHOCTAM [ETCKOro opra-
HU3M3, NaTo(u3MONOr1yeckne U3MEHEHUs, Nexalune B 0CHOBE
LbIXaHWS, MOTYT He CONPOBOXAATLCA U3MeHeHuamMn OB,

Wccneposanne ®B y peteit umeeT onpefeneHHble 0CobeH-
HOCTM: B OTNIMYME OT B3POCNbIX Y HUX NPOJOMKAIOTCA POCT U pas-
BUTME OPOHXONETOYHbIX CTPYKTYp'. Cnuporpamma npoBoauTcs

ll)nc‘ 3. IlepexoAHBIN ITOTOK BO3AYXA

! The Global Strategy for Asthma Management and Prevention. Global Initiative for Asthma (GINA). 2022. URL: http://www.ginasthma.org (dama obpauje-

Hus — 15.04.2023).
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y [leTeil C WeCTUNETHEro BO3PACTa, U B PALE Cly4aes, 0COGEHHO
npu 060CTpeHNM 3a601eBaHNS, BO3HUKAIOT CIOXHOCTU C BbINOJI-
HEHMEeM [ibIXaTebHbIX MaHeBPOB. Y fieTeil ¢ BPOHXMaNbHOM acT-
MON HepefKo ONpeAensoTcs HopManbHble (YHKLWOHaNbHbIE
nokasarenu, HeCMOTPA Ha MoBTopsloLMecs 060CTPeHUs, 0co-
GEHHO Npu NerkoM TeyeHun acTMbl. Kpome Toro, nmokasarenu
®BJl moryT He UMeTb NPAMOI KOPpensLun CO CTENEHbID Bbipa-
)KEHHOCTU CMMNTOMOB acTMbl?,

BbicOKass pacnpoCcTpaHeHHOCTb M pa3HooOpasue 3abonesa-
HUI OBPOHXONETOYHOI CUCTEMBI Y ieTell TpeOyIoT pa3BUTUA METO-
noB usydenuns OB 6e3 ucnonbaosaHus GopcUpoBaHHOTO Abixa-
HUS, 3a4ePXKKN IblXaHWs, MyOOKOro BAOXa M MOLLHOMO BbIZOXA,
KOTOpbIe 1eTU He BCerfa MoryT BbIMONHUTb.

BbicTpoe pa3BuTMe TEXHONOMMIA B NOCNEAHUE rofbl NOBbICUIO
MHTepec uccnepoBaTteneil K aBTOMaTUYECKOMY KOMMblOTepU3n-
POBaHHOMY aHanM3y neroyHbix 3BykoB [9-11]. [aHHbIA MeTOp
ABNAETCA OAHUM W3 WHCTPYMEHTOB ANA ONTUMWU3ALMUM W KOMU-
4eCTBEeHHOI OLleHKWN NapaMeTpoB Ha OCHOBE KOHKPETHBIX CMeKT-
paNbHbIX XapaKTepUCTUK NIeroYHbIX 3BYKOB. YrnybneHHoe u3y-
yeHMe 3BYKOB NMPUBENO K NOABAEHUIO NPUOOPOB, NO3BONAIOLLNX
NPUMEHATb BbICOKOTOYHbIE, @ TaKKe MOPTATUBHbIE BapUAHTHI
M3MepEeHUA B YCIIOBUAX NONUKANHUKY, CTaunoHapa [1].

B 1981 roay B Poccuu Gbin paspaboTtaH npubop Ans OLeHKK
®B[l, oCHOBHOI MPUHLMN PabOTbl KOTOPOrO — KOMMbIOTEPHBIi
aHanu3 mattepHa pbixaHus [1]. Mocnepyowme nccnefoBaHus
aKYCTUYECKNUX XapaKTePUCTUK AblXaTesbHbIX WYMOB Npu GPOH-
XONEroYHOM NaToaornM NOAOKUAN Hayano MeToAy KOMMNboTep-
Hoit 6poHxodoHorpatuu (KBPT).

[laHHbIi MeTOA 3aknloyaeTcs B perucrpauuu fbixaTeNbHbIX
3BYKOB, BO3HUKAIOLWMX NPU LbIXaHUU N U3MEHAIOWMXCA B 33BU-
CMMOCTM OT HANUYMA NATONOMNYECKUX COCTOSIHUI, 3aTparueato-
LWMX BEPXHUE U HUXKHME AblxaTenbHble nyTu [12]. s dukcayun
aKyCTUYECKOTO LIYMOBOFO CWUIHana, CBA3AHHOMO C AbIXaHUEM,
MCNONb3yeTcA MUKPO(MOH, KOTOPbIA pa3MeliaeTca B POTOBOW
nosocTM Ha rybuHe 1,5-2 cM BMecTe C 3arybHUKOM, Ha HOC
HaKnagblBaeTca 3aXumM.

Hauyano 3anucu coBnapaet ¢ Hayanom Bblgoxa. [ns nony-
YeHUs BOCMPOU3BOAMMbIX Pe3ynbTaToB 6e3 apTetakToB MUccne-
[OBaHWe MpOBOAMTCA He MeHee Tpex pas. [lpu npoBepeHum
“ccnefoBaHus y ogHoro peGeHka HeOBXOAMMO aHanU3MpPOBaTh
CXOfHble MO AANTENbHOCTU AbIXaTesbHble LUWKAbI C pasHuuei
He 6onee 10%. MonyyeHHas 3anucb OoTOOpaxaeTcs Ha 3KpaHe
nepcoHanbHOro KommnbloTepa.

Cnomouwbto KBDT oueHnBaeTCAs MHTEHCMBHOCTb aKyCTUYECKO-
ro KoMnoHeHTa pa6otsl gbixanus (AKPL). MeToa ocHOBLIBaeTCs
Ha perucTpauuu v nocnepyiolemM aHanuse 4acTOTHO-aMMau-
TYOHbIX XapaKTEPUCTUK AbixaTenbHbix WymoB. CKkaHMpoBaHue
pecnupartopHoil BOMHbI MPOW3BOAMTCA B 4aCTOTHOM fJuana-
30He ot 200 go 12000 [uy. BeigenstoTcs Tpu 30HbI YaCTOTHOTO
cnekTpa: 200-1200 My — HM3KoYacToTHLIN AuanasoH (HYL),
>1200-5000 Iy — cpepHue vactoTsl (CHL), > 5000 iy — BbIcO-
Ko4acToTHbIN AnanasoH (BY[)3.

KomnbloTepHo-anarHocTuyeckunii komnnekc «farrepH-01» ak-
TUBHO WUCMOJbB3YeTCA B KAMHUYECKOW NpaKTUKe ANs NpoBeAeHusA
KBOI [13-17]. MpuGop npuMeHsIOT y AeTeil C NepBbix MecsLeB
JKU3HU C 06CTPYKTUBHBIM BPOHXMTOM, OPOHXMANbHOI aCTMOM.

B HacTtoslee Bpema Ha Kadeape WHKEHEpPHOW 3KONorum
1 0XpaHbl Tpyaa MOCKOBCKOro 3HEPreTMYecKoro MHCTUTYTa CO3-
LaH npubop no HOBbIM MELUKO-TEXHWYECKUM TpeboBaHUAM —

perucTpatop pecnupatopHbix 3Bykos (PP3) (TY 26.60.12-001-
56880266-2019), B KOTOPOM WCMONb30BaH NPUHLKUN PabOTbI
«[latTepH-01», HO UMeeTCA pAA NpPenMyLLeCTB.

0cobeHHOCTU KOHCTpyKuuMu PP3 — manblit pasmep u Bec
£0 1 Kr, 4TO N0O3BOSET UCNOMb30BATb NPUOOP Y NOCTENN NALUEH-
Ta. OmMyuTeNnbHas ocobeHHocTb PP3 — BO3MOXKHOCTb ayfmMo3a-
nucK gbixaHus. Bpay MoxeT npocnywath ayaMo3anucu peructpa-
LMW NaTTepHa LbIXaHWA NALMEHT], KOTOPbIE COXPAHAOTCA B apXu-
Be, 4TO MO3BONAET CPABHUTL MONYUYEHHbIE PE3YNbTaThl Y OJHOMO
60/1bHOTO 10 M Noc/e npoBefieHHON Tepanuu [12]. MoxHo Takxke
COOTHECTW aKyCTUYecKue n3meHeHus ¢ usmeHeHnamm AKPL.

B PP3 peanu3oBaHa (yHKUMA BM3yanu3auuUu CrnekTpab-
HbIX XapaKTepUCTUK B PEXMME peanbHOro BpeMeHu (puc. 4),
4TO MNO3BONMAET NPOBOAMTL 3KCMpecc-obcnepoBaHns (cKkpu-
HUHT) (puc. 5, 6). [lna oueHKM XapaKTepPUCTUK BAOXa U BblA0Xa
B OTAeNbHOCTM pa3paboTaHa npouefypa pasMeTKu BO BpeMme-
HU (puc. 7). TNosBunack BO3MOXHOCTb aHaNM3WpoBaTh [UHA-
MUYECKME CMeKTpbl 3BYKOBOMO [ABNEHWUA — PA3HOCTb MEXAY
CTaTUYeCKUM aTMOChEpPHbIM AABAEHWEM U AABIEHWEM B JAHHOM
TOYKe 3ByKOBOro nons B epuHuuax Ma (Mackane), BpEMEHHbe,
3BYKOBbIE M MOLLHOCTHble XapaKTEPUCTUKW BLOXa W BbIZOXA
B OTAENbHOCTY, OTHOLWEHMSA MOLHOCTM B YACTOTHBIX JUana3oHax,
OTHOLWEHWA MAKCUMaNbHbIX 3HAYEHWII K CPEAHUM ANA UCCiepo-
BaHWIi CNEKTPaNbHOW HEPAaBHOMEPHOCTU.

B 2022 ropy Ha 6a3e neamatpuuyeckoro otaenenus Ceyve-
HOBCKOrO LeHTpa MaTepuHCTBa M AeTcTBa CeyeHoBCKOro YHU-
Bepcuteta (YHMBEpPCUTETCKAs AeTCKas KnuHMYeckas 60bHULA)
npoBefeHo uccnefoBaHue no onpegeneHuto ®BL, ¢ nomoubio
PP3 y neteit 6e3 pecnupartopHoOit Natonoruu.

Llenb paHHOro mccnepoBaHUA — OLEHWUTL OMOPHble/HOP-
ManbHble MoKasaTenu AblXxaHUs y 340POBbIX LeTeil B BO3pacTe
0T 6 o 18 net npu nomouwm PP3.
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2 bpoHxuansHas acmma. KnuHuydeckue pekomenoayuu. 2021. URL: bpoHxuansHas acmma (2021) (spulmo.ru) (dama obpaweHus — 15.04.2023).
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Puc. 6. 3D-MOAEAB aKyCTHHYECKOTO KOMITOHEHTA PAOOTHI ABIXAHHSA B HU3KOYACTOTHOM (A), cpeanedactoTaoM (B),
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MATEPUAJIbl U METO[Lbl

B nepmatpuuyeckom otgeneHun CeyeHOBCKOro LeHTpa Mare-
puHcTBa v fietcTBa CeyeHoBcKoro YHuBepcuteta (YHMBepcuTeTC-
Kas [leTckas KnuHuyeckas 6onbHuua) obcnepoBaHbl 165 npak-
TUYECKM 3[0pOBbIX AeTeit oT 6 fo 18 net: 70 peteit 6-11 net
1 95 peteii ctapuwe 12 net. CpegHuit Bospact — 11,4 + 1,9 rofa,
13 Hux 86 (52%) Manbunkos u 79 (48%) nesoyek.

MpoToOKON MCCnefoBaHUs 0J0OPEH NOKaNbHbIM 3TUYECKUM
komuteTom ®TAQY BO «[MepBbiit MOCKOBCKMIt rocynapCTBEHHbIi
mepuumnHckuit yHusepcuter um. WN.M. CeyeHoBa» MuH3ppaBa
Poccun (CeueHoBckuit YHusepcutet) (npotokon Ne 22-21
07 09.12.2021 r.). 3aKOHHbIMW NPELCTABUTENAMU HECOBEPLIEH-
HONETHUX B BO3pacTe Ao 15 feT u HecoBepLEHHONETHUMU yyacT-
HUKaMW uccnefoBaHua B Bo3pacte 15 net v cTaplue nognucaHo
B06poBObHOE MHOPMUPOBAHHOE COMMacKe Ha y4acTue.

OB[l onpegenanu ¢ nomowbto PP3 (M3U, Poccus, 2021 r.).
Pernctpauma pabixaTenbHbIX LWYMOB Y NauueHTa NpPOU3BOAUT-
€A B MOJOXEHUM CUAA NPU CNOKOMHOM [blXaHUM B TeyeHue
10 cekyHA. Ecnu peGeHoK TpeBOXHbIN, 6ECNOKOMHbIA, TO perucT-
paLus MOXeT NPOBOAUTLCSA, KOFA OH CUAMUT HA KOJIEHAX Yy poau-
Teneir. [1na [LOCTUMKEHUA Tpex BOCMPOM3BOAMMBIX pe3ynbTaToB
npoLeaypa NoBTOPAETCA HECKOMbKO pas.

Mpu Kb®I oueHusatoTcs nokasatenu AKPL B HY[ P1 (200-
1200 Iy), C4A P2 (> 1200-5000 I'y) u BYA P3 (> 5000 Iy) v obwas
akycTuyeckas pabota abixaHus (P oOwuii Ha BAOXe U BbILOXE).

Cratuctuyeckass 06paboTKa [AaHHbIX BbINOJHANACL HA
VHAMBUAYANbHOM  KOMMblOTEPE C MOMOLWbBI0  3NEKTPOHHbIX
Tabnuy Microsoft Excel u naketa ctatucTuyeckux nporpamm
Statistica V10, StatSoft Inc. (CLUA), SAS V8 (CWIA) n SPSS
Statistics V17 (CLWIA). Yucnosble napameTpsl, umelowue Hop-
MaNnbHOe pacnpepeneHue, npeacrasneHsl B gopmate M + SD,
rie M — cpegHee 3HadyeHue, SD — cTaHJapTHOe OTKNOHEHME
cpepfHero 3HaueHus. [lapameTpel, UMewowWwwne pacnpepenexue,
OT/IMYHOE OT HOpMasnbHOro, npusefeHsl B hopmate Me (Q25%;

Q75%), rae Me — mepuaHa, a Q25% v Q75% — BEPXHUIA U HUXK-
HWI KBAPTUAN.

[ins cpaBHeHWs YMCNOBBIX AAHHbIX (MOCNe NPoOBEpPKU KOu-
YECTBEHHBIX JAHHbIX HA HOPMaNbHOE pacnpefeneHne) UCnonb-
30Banu t-kputepuii CTblofeHTa ANs ABYX HE3aBUCUMBIX BbIGO-
poKk. [lna cpaBHeHMA HenapaMmeTpUMyecKMX AaHHbIX MPUMEHAN
KpuTepuit MaHHa — YuTHu (BAs AByX rpynn) Ans HeCBA3aHHbIX
COBOKynNHocTen. Kputuyecknii ypoBeHb 3HaA4MMOCTU NpU Mpo-
BEpKe CTaTUCTUYECKUX runoTes npuHumanca pasHoim 0,05.

PE3VJIbTATbI
Mpu obcnepoBaHun 165 [eTeit MonyyeHsl cnepylowme [aH-
Hole AKPL. Ha Bgoxe ans HYL nokasatenb coctasun 16,1 (9,8;
20,4) mMa, C4O — 584 (4,1; 9,4) mMNa u BYO — 2,26 (1,3;
2,5) mlla, Ha Bbigoxe — 23,9 (16,2; 30,1), 8,35 (5,6; 12,2) u 2,57
(2,0; 3,3) mla cootBetcTBEHHO. MpU UccnepoBaHuu obweit AKPL,
(P 06wyuit) nonyyeHbl cnegyiolume 3HaueHus: Ha Bgoxe P obwyuit —
23,8 (16,5; 32,8) mlla, Ha Bbloxe — 35,6 (24,5; 47,6) mla.

He BbisiBNEHbl CTATUCTUYECKM 3HAYUMbIE MOJIOBbIE PA3MYuA
1 pa3HuLA Mexay AeTbMW pasHoro Bo3pacta (mabs. 1, 2).

Tabawmia 1 / Table 1 l

OrmopHBIE ITOKA3aTEAN aKyCTHYIECKOI'O
KOMITOHEHTA PabO0ThI ABIXaHHUA
y AeTell pa3HBIX BO3PACTHBIX rpymmd, MITA

®dasa YactoTHbii | letn ctaplwe | [letu cTapue
pecnupaTopHoOro | AuanasoH 6 nert 12 ner
uMKna
061wmit P1 19,2 (14,5; 18,4 (15,9;
24,0) 25,3)
P2 6,1 (51; 11,8) |7,2 (54; 10,2)
P3 23 (1,6;24) |28(1,7;29)
TabAumna 2 / Table 2 5

OmopHbIe TOKA3aTEAN AKYCTHYIECKOI'O
KOMIIOHEHTA PabOThI ABIXaHUA Y MAABUUKOB
U AeBouek, MITA

®aza YactotHbIn | Manbuuku JleBoYKM
pecnupaTopHoro | AUanasoH
umMKna
06wmit P1 20,3 (16,7; 15,3 (15,9;
26,1) 21,0)
P2 7,65 (54; 53 (4,8; 7,4)
11,7)
P3 2,11 (1,6; 2,8) | 2,6 (2,2; 31)
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B natrepHe y peTell 6e3 pecnupaTtopHbIX HapyleHuid npe-
Banuposanu ocumnnauum 8 HYO v CYLO. Jinwe y HemHOrux
AeTeit onpeaensnucy cnabo BbipaxeHHble ocumnaumm 8 BY/.
YBenuyeHne nokasatenein B BYJ[, MoxeT cBMAETENbCTBOBATb
0 MOABJEHUN AbIXaTeNbHbIX WYMOB M3-33 OTEKa, BOCMaNeHus,
CKOM/IEHWA CeKpeTa No XOAYy PeCnMpaTopHOro TpakTa, BO3HWKa-
IOLMX NPY Pa3NNYHOM pecnupaTopHOMN NaToNorui.

SAKNHOYEHUE
3a 200 neT OT MOMEHTa CO3aHuUsA CTETOCKOMNA 10 BeKa KOMMbiO-
TEPHbIX TEXHONOTWI MPOU3OLLIEN OFPOMHbIN NPOPLIB B AUArHoC-
TUKe 3a060neBaHNil NErkux.

3BYKM, BO3HMKAWOWME NPU [AblXaHUM, 0ONAFAIOT Pa3NUYHBIMM
aKyCTUYECKMMI CBOWCTBAMM, aHa/IN3 KOTOPbIX MOXET AaTh HE06X0-
AMMYI0 MHGOPMALMIO ANt BEPUUMKALIMM AMATHO38, OLEHKM TSKECTH
COCTOSIHUA NALMEHTA U NPOrHO3MPOBaHMA TeYeHUs 3a60NeBaHNs.

AHanu3 onopHblix nokasareneil y fieteil 6e3 abixateNbHbIX Hapy-
WEHUI ABNAETCA HEOTbEMNIEMOI YaCTbl0 U3yyeHWs (HU3M0NorUM
AblXaHUA W BblaeneHnsa AUarHoCTuyeCKux KpMTepI/IEB I'IpI/I BO3-
HUKHOBEHWMW MaTONOTMYECKNUX MPOLLECCOB HAa Pa3fINYHBIX YPOBHSAX
pecnupatopHoro Tpakta. [laHHbie nokasarenu uMelT 60sblioe
3HayYeHMe 15 OLEHKM COCTOAHUSA [bIXATeIbHON CUCTEMBI Y fieTeit.

Paznnuus AKPL B pasHbiXx gMana3oHax oObsCHAETCA TeM,
4To B OCHOBe OpoHX0(OHOrpacdun NEXWUT aHanu3 BpeMeH-
HBIX M YaCTOTHbIX XapaKTEePUCTUK [bIXaTebHOro CheKTpa.
[lbIxaTenbHbIX WyMbl, BO3HWUKAIOWME NPU U3MEHEHUN [uameTpa
BO3[lyXOHOCHbIX MyTEil, PUrMBHOCTU CTEHOK BPOHXOB B COYeTa-
HUM ¢ GUdypKaLUAMU GPOHXMANbHOTO iepeBa, NpuBoaAT K 06pa-
30BaHMI0 TYPOYNEHTHBIX BO3AYLIHbIX NOTOKOB U, KaK ClefCTBue,
aKycTUyecknx (heHoMeHOB, PErncCTpUpyeEMbIX MPU CKaHUpOBa-
HUM aKTa [bIXaHUSA.

YynuTbiBas 4YBCTBUTENbHOCTb MWUKPO(OHOB, Bpay MOXeT
OLLeHUTb ayCKyNbTaTMBHbIE PEHOMEHBI, TaKMe KaK [biXxaTeNlbHble
LWYMbl, XpUTbl, KPENUTALMA, B YACTOTHbIX AMANA30HaX, KOTOPbIE
HEBO3MOXHO YC/bILWATh NMPW NOMOLLM CTETOCKONA.

Bnarogaps BO3MOXHOCTM 3anucK 3BYKa NATTepHbl AbIXaHUs
NaLWeHTOB MOTYT ObiTb COXPAaHEHbl U apXMBMPOBaHBI, YTO MO3BO-
NAeT He TONbKO OLEHUTb 3BYKOBble XapaKTepUCTUKM B MOMEHT
perucTpauuu, Ho U CPaBHWUTb 3annUcu [O W MOCie NPOoBeAEHHON
Tepanuu, a Takxke paclinpuTb 06pa3oBaTebHbIe BO3MOXKHOCTH CTy-
LEHTOB, OPAMHATOPOB, ACMUPAHTOB W Bpayeii No Nyn1bMOHONOMUM.

TexHONOrus PerncTpaLum 3ByKa MOXKeT ObiTb UCMOJb30BaHA
LNs MOHUTOpMHTa 3ddeKTUBHOCTU NeyebHO-NpodunakTuyec-
KUX MEponpuATUI y feTeil.
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