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(57) U300perenre OTHOCHTCS K MEQUIIMHE, a UMEH-
HO K MYJIbMOHOJIOTHH, W MPEAHA3HAYEHO IS OIpe-
JICTICHUS] PECIIMPATOPHBIX PACCTPOICTB U MOHHUTOPHH-
ra COCTOSIHUSI JIETKUX M MOXKET OBbITh HCIIOJBb30BAHO
KaK B JIOMAIIHUX YCIOBHUSX MAI[MEHTOM, TaK U BPadOM
Ha pabo4yeM MecTe B MEIAMIMHCKOM YUPEKICHUU HIIH
npu TeneMeunuae. Crnocod AMarHOCTHKHU 3a00JeBa-
HUI OpraHOB JbIXaHHs BKJIIOYAET B ce0sl CICAYIOIHUe
STaIlbl: 3aMUCHIBAIOT ayANOCUTHAI, OLU(POBAHHBIH C
MTOMOIIIBIO0 UMITYJICHO-KOIOBOI MOAYJISLIUK, U COXPa-
HSIOT B (hopmMaTe UMITyIbCHO-KOJIOBON MOIYJISIIMN Ha
3aMMCHIBaIOIIee YCTPOMCTBO B Oioke 3abopa curHa-
na; GOpPMHUPYIOT M PAHXHMPYIOT OTBETHI Ha BOIPOCHI
MEPUOINYECKOTO JTUOO JUArHOCTHYECKOrO OIPOCHHU-
Ka O COCTOSIHHHM 3/I0POBBSI; OCYIIECTBIISIIOT IOJaBIIe-
HHUE IIyMa, YaCTOTHYIO (HIBTPAIMIO M MOCTPOCHUE
YaCTOTHO-BPEMEHHOI'O MPEACTABICHHUS ITyTEM pacué-
Ta MEJ-CIMEKTPa U MEN-4aCTOTHBIX KeICTPAIbHBIX KO-

3¢ PUIHEHTOB; OCYIIECTBISIOT KIACCH(PUKAITHOHHYTO
OLIEHKY JIBIXaTEIBHOTO IITyMa IPH MOMOIIN aITOpHT-
MOB MAaIlIMHHOTO OOYYeHHUSI HEMPOHHOU CETH, Pe3yib-
TaTOM KOTOPOM SBISETCS BEPOSITHOCTh OTHECEHHS JTbI-
XaTeIBHOTO IIIyMa B OJIMH U3 IISITH KJIACCOB: HOPMaJlb-
HOE JIbIXaHHE, CyXHe CBUCTSIINE XPHIBI, cyxue Oa-
COBBIE XPHIIBI, BIQKHBIC XPHUIIBI, KPETTUTALHS; OCY-
IIECTBIIIOT pa3OneHre UCXOMHOTO CUTHaNa Ha a3kl
B/IOXOB M BBIJOXOB, & TaK)kK€ Ha BPEMCHHBIC IMEPHO-
JIbI, B KOTOPBIX OBUT 3a()MKCHPOBAH XapaKTEPHBII JIbI-
XaTeIbHBINA 1IyM; (POPMUPYIOT HTOTOBYIO OIIEHKY CO-
CTOSIHUSI PECIIMPATOPHOTO 370POBbS MAIMEHTA C yué-
TOM KJIacCH(PUKAIIMOHHOHN OLIEHKH ABIXaTeIHHOTO ITy-
Ma, OTBETOB Ha BOTIPOCHI THATHOCTHIECKOTO U MIEPHO-
JIMYECKOTO OMPOCHUKA, @ TAKXKE MPOIOIKUTEIBHOCTH
(a3 BIoxa M BBIJI0XA; IPEAOCTABISAIOT PE3YIBTaTHI pa-
OOTHBI SKCIIEPTHOH CHCTEMBI C TIOMOIIIBIO OJI0Ka TIpeo-
CTaBICHUS M BU3yanusanuu uHpopmanuu. [Ipemso-
KEH JOCTYITHBINA U JAEUICBHIN CIIOCO0 aBTOMAaTHYECKO-
TO ONpeNeNICHNUsT 1 MOHUTOPHHTA PECITUPATOPHBIX 3a-
OoeBaHMii, KOTOPBIH, C OHOW CTOPOHBI, MOXET HC-
MIOJTb30BAThCS MAIMEHTOM B JOMAIITHHUX YCIOBHAX, YTO
MIPU3BaHO NMOBBICUTH YPOBEHb KHU3HU JIFOJIEH C pectu-
PaTOpHBIMH, B YaCTHOCTH C XPOHHYECKHMH, 3a0oIre-
BaHMAMHM 3a CUET PAHHETO OMNPEICICHUS YXyALICHUS
3JI0pOBBS JETKUX; C JPYTOM CTOPOHBI, IPU3BAH CHU-
3UTh BpeMs MpUEMA MAIMEHTa B MEAUIIMHCKOM ydpe-
KICHUU W PACXOAbl Ha OOCITyXKHBaHHE MAalMCHTA, 32
C4ET UMEIOLIEICS UCTOPUU PECTUPATOPHOIO COCTOSI-
HUSL, a TaKXKe MPEeSyNpeXICHUs ClydaeB HE0OOCHO-
BaHHOTO OOpaIieHus MO0 Ha00OPOT, CBOEBPEMEHHO-
r0 oOpateHus 10 000CTpeHHsT OOJIE3HN.

IV  LLEO0STO0T



MIIK (2018.01): A61B 7/04, G16H10/00,
G16H50/20, G16H80/00
CIIOCOB TUATHOCTHUKU 3ABOJIEBAHUI OPTAHOB JIBIXAHUS
N CUCTEMA JJIs1 ET'O PEAJIM3ALIUA

N300peTeHne OTHOCHTCS K ME/MIMHEE, a HIMEHHO K I1yJIbMOHONOTHH, W IIPEIHA3HAYCHO
JUIL OIpeNENICHHsS PECMHUPATOPHBIX pPacCTPOMCTB M MOHUTOPHMHIA COCTOSHHMSA JErKHX H
MOXeT OBITh KCIONB30BAHO KaK B JOMAIIHKX YCJIOBHUSX IMAaIlMEHTOM, TaK M BpPadoM Ha
pabouem MecTe B MEAMLIMHCKOM YUPEXICHUH HIIM IIPH TEJIEMEAUIIHHE.

W3BECTHBI U IIUPOKO NMPUMEHSIOTCS B KIMHHYECKOH NPAKTHKE aKyCTHYECKHE CIIOCOOBI
JIMarHOCTUKH H3MEHEHHH B JIETKHX YEJIOBEKAa, OCHOBAHHBIE HA CYOBEKTMBHOM BBICIYLIMBAHUH
BO3HHKAIOIIMX B JIETKAX 3BYKOBBIX SIBJICHUH - ayCKYJIbTAllHH JIETKHX.

AyCKyJbTalMs JIETKHX OCYLIECTBIISAETCS IIyTeM IPUKIIAIbIBaHMSA K IIOBEPXHOCTH IPYIHON
KJIETKH HHCTPYMEHTA JUIsl BEICITYIIHBaHUS.

IIpu TOM M3BECTHBI METOAUKH ayCKY/JIbTAIlMH KaK COOCTBEHHO 3BYKOB JbixaHus [1], Tak
M OLEHKA CPABHHTEILHOTO IPOBEINEHHS 3ByKa rOJIOCa C TOPTAaHH MO BO3AYIIHOMY CTONOY
OpOHXOB Ha IMOBEPXHOCTh TIPYyAHOM KieTKH. M3BecTeH cmoco6 aKyCTHYeCKOH IUarHOCTHKU
OYaroBbIX M3MEHEHMI B JIETKHX 4YeJIoBeKa - crnoco® orpeaeaeHus Gporxodonuu [2],
3aKJIIOYAIOIIMICS B PErvCTPalldy W CPaBHUTEHKBHOH OLEHKE aMIIMTY[ NPOBEACHHOIO 3ByKa
rojioca Ha IIOBEPXHOCTH TPYOHOM KJIETKH B CHMMETPHYHO PpACIOJIOKEHHBIX TOYKax
ofcienoBanus, cmpaBa ¥ cneBa. Ilpm 3ToM yiydmaercs TOYHOCTh OLEHKH aKyCTHYCCKHX
napameTpoB. OIHAKO HCIONb3yeMbIE JUI CpPaBHEHHS aMIIMTYAHBIE IapaMeTphl NPOBEACHHBIX
r'OJIOCOBEIX 3BYKOB CIIpaBa M CJI€Ba HE MOJHOCTHIO OTPaXKalOT OCOOECHHOCTH PaclpOCTPaHEHHS
3ByKOB B CHCTEME [BIXaHHs, [I0O9TOMY HENOCTaTOK, CBS3aHHBIH C HEJOCTaTOYHOM
5} )eKTHBHOCTHIO BBISBJICHHS OYaroBBIX MAaTCJOIMYECKHX M3MEHEHHM, COXpaHseTcs Hu AN
a”aJora.

Hau6onee 6nM3KkMM aHAIOroM SBISETCS CHOcO0 M peaausyollias €ro CHCreMa
JMAarHOCTHKY 3a0ojieBaHmii OpraHoB AbIXaHUA [3], comepixamiasi CBS3aHHBIE IIOCIENOBATEIBHO
610k 3a6opa CHrHaIA IS 3alKCH ayJIHOCHTHANa JIBIXaTEIbHBIX IIYMOB C MHCTPYMEHTOM JUISA
ayCKyJIbTAlHK, IIOACHCTEMY IIpeIBAPHTENLHON 0OpabOTKM ayIMOCHTHAA, & TAKXKe MOACHCTEMY
aBTOMATHYECKOH KiaccHHKalM¥ NBIXaTENbHBIX LIYMOB H IIOJCHCTEMY ompencneHus ¢as
IBIXaHHS Ha OCHOBE aJrOpUTMa 0OHAPYKEHHUs TOJI0COBOM aKTHBHOCTH, 610K 06pabOTKH TaHHBIX
U OIOK TpeqoCTaBieHHs M BH3yalHM3aluH HHQopManuu. B KayecTBe OLCHHBACMEIX

XapakTCPUCTHUK IIPOBEACHHOIO Ha IIOBEPXHOCTH I’pYIIHOﬁ KJIIETKK 3ByKa roJjioca HCIOJIb3YIOT




aMIUTATYABI ¥ 9acToThl nepsoro (Al, f1), sroporo (A2, f2), tpetsero (A3, f3) cmexkTpanbHBIX
MaKCHMYMOB, PacHOJIO)KEHHBIX Ha TapMOHUYECKY CBA3aHHBIX 4aCTOTaX M MMEIOIINX YPOBEHB HE
Hibke 60 1B OT ypOBHS IEPBOro MakCHMMyMa, 3aTeM BHIYMCISIOT oTHOIIeHus A12/f21, paBHoe
otHomreHmo (A1-A2) k (f2-f1), A23/f32, paBHoz (A2-A3) k (f3-f2), pazHocTe AA12 BenHuuH
Al u A2 Hag CHMMETPHYHBIMH TO4YKaMH obOcremoBanus cnpasa (D) u cnesa (S), npu stom
CpaBHEHHE OJYYECHHBIX BEJIMYHH IPOBOAAT C COOTBETCTBYIOUIMMH IOPOTOBBHIMH 3HAYEHUSAMHU
JUIA JAaHHOTO THUIA 3a00JIeBaHuU.

Croco6 1o3BoJIseT MPOBOAMTH AUATHOCTHKY NATOJIOTHYECKHX OYaroBBIX HapylICHHH B
JEeTKHX 4YellOBEKa 3a CYeT BBIABJICHHS HOBEIX, Ooinee HHGOPMATHBHBIX, OOBEKTHBHO H
ABTOMATHYECKH OICHMBACMEBIX XapaKTEPUCTHK NPOBEACHHOIO Ha NOBEPXHOCTh IPYAHON KIETKH
3BYyKa rojioca, 00;1aJaroIpX BEICOKON TMCKPUMHHHUPYIOMIEH CIOCOOHOCTRIO.

KimroueBoii HeOCTAaTOK MPOTOTHIIA 3AKIIIOYAETCS B TOM, 9TO JH000H 3a00p ayAMOCHTHAIA
YyBCTBHTEJICH K IOYMY HJIH IOCTOPOHHHM JIEHCTBHAM, HAllpUMEpP, €CJIM NalMEHT CIy4aiHO
MOCTyYuT 1O MeMOpaHe, WIM psSAOM C TalmpeHToM OyZAeT WMrparh My3bIKa, HIH TPOMKO
pasroBapHBaTh JIIOOH, TO 3TO CHOPMHpYET HENPABHJIBHBIA CHIHAJ, IBIXAaTEJIbHBIC LIYMBI H3
KOTOPOTO M3BJIEYh HE NMPECTABISCTCA BO3MOXHLIM.

KpoMe TOro, HeZOCTaTKOM MNPOTOTHINA SBJSAETCS HEOOXOAUMOCTH TOCIHTAIM3ALAM U
Bpa4e0HOro OCMOTpa VIS €ro pealn3aly H3-3a OTCYTCTBHS IIPOCTOrO JIMYHOTO MHCTPYMEHTA
MOHHTOPHHIA PECIHPATOPHOrO 3I0pPOBbs, OTCYTCTBHE MPOROJDKMTENHFHON HCTOpHH O6o0je3HH,
€CIIM YeNIOBEK M0JIro He obpamaics wid olOpamaincsd, HO B APYyrHe MeCTa, H OTCYTCTBHE
BO3MOXXHOCTH YAQJIEHHO IIOCMOTPETh COCTOSHHE MAIMEeHTa, IIOCIyIIaTh €ro 3amHcCH |
IIpeAyTpeIUuTh 00 OTTACHOCTH WM IPUTTIACUTH Ha IPUEM.

3amauell HACTOAINETO H300pPETEHHS SBISAETCA CO3HAHHME IIPOCTBIX, AOCTYNHBIX H
IIYMO3AUIMINEHHBIX JIMIHBIX cHocoba W CHCTEMbl IHArHOCTHKH 3a00JIeBaHH# OpraHoB
IBIXaHHSA, OOECIEYHBAIOIMX MOHHUTOPHHI PECIHPATOPHOTO 3A0POBBS, COCTABICHHE H
HOANEp)KaHHEe TPOAOJDKUTENIPHOM HCTOpUH OONe3HH, BO3MOXHOCTB Ul Bpada yHAl€HHO
IIOCMOTPETh COCTOSHHE MAMEHTA, OCIYIIATh 3allACH €ro ayCKyJIbTAalliH U NpedynpeauTsh o6
OIaCHOCTH WJIH NPHUIJIACUTH HA IIPHEM.

[ocrapneHHas 3amaya pemieHa B CIoco0e IUarHOCTHKH 3a00/eBaHWil OpPraHoOB
IBIXaHHS, BKIIOYAIONIEM B ce0s ClIeAyIOmHUe ITanbl:

- mocpencTBoM Oioka 3abopa curHana Ui 3allMCH ayJHOCHTHaNa IBIXaTEJbHBIX

IIyMOB C MHCTPYMEHTOM JUIS ayCKYJIBTAMH 3aMECHIBAIOT ayUOCHTIHAN, OIM(PPOBaHHBIN

C IOMOIIBLIO HMITYJIGCHO-KOJOBOM MOAYJSIIIMHM M, COXPaHSIOT B ¢opMaTe HMIIYJILCHO-

konoBo# Moxyssinun (PCM) Ha 3anuceiBalolee YCTpoHCTBO B Gi1oke 3ab0pa CHrHaNa;



- MOCPEJCTBOM IIOJCHCTEMBI ONPOCHHKA (QOPMHPYIOT H pAHXXHPYIOT OTBETBI Ha

BOIPOCH! IEPHOANYECKOTO JINOO THATHOCTHYECKOTO ONMPOCHHUKA O COCTOSIHHH 3/I0POBBS;

- TOCPEICTBOM IIOACHCTEMBI IIpeIBapUTENbHOH 00paGoTKM  ayAHOCHTHala

OCYLIECTBIISIOT MOJABJICHUE IIyMa, YaCTOTHYIO (GUILTPAlMIO U IOCTPOCHHE YacTOTHO-

BPEMEHHOTO MPEACTABJICHHS IIyTeM pacdéra MeN-CIeKTpa M MeN-9aCTOTHBIX

KEeICTPaIbHBIX K03()(UIIHEHTOB;

- DOCPEICTBOM IIOACHCTEMBI aBTOMAaTHYECKOHW KiIacCHQUKauuM IBIXaTENbHBIX

IIyMOB OCYIIECTBISIOT KIaCCHQHMKALIHOHHYKO OLECHKY IBIXaTeJbHOTO MiyMa IIpH

IIOMOIIHM AITOPHTMOB MANIMHHOrO OOy4YeHHs HEHPOHHOM CETH, pe3yJbTaTOM KOTOpOH

ABJISIETCS BEPOATHOCTh OTHECEHMS IBIXATENBHOrO INyMa B OIMH H3 IATH KJIACCOB:

HOPMaJlbHOE [bIXaHHEe, CyXHe CBHCTAIIAE XPHIBL, CyXue 0acoBBIC XPHIIBI, BJAXHbIE

XPHIIB, KpETIHTaLHs;

- IIOCPENCTBOM TOJACHCTEMEI OnpefeneHus (a3 ABIXaHHS OCYMIECTBISIOT pasOHeHHe

MCXOIHOIO CHUTHaja Ha (pa3hl BJOXOB M BBIJOXOB, 4 TAKKe Ha BPEMEHHBIC IICPHOJEI, B

KOTOPBIX OBUT 3aUKCHPOBaH XapaKTEPHEIN IbIXATeIbHbIH IIyM;

- MOCPEICTBOM OJKCIEPTHON CHCTEMBI (OPMHPYETCS HTOrOBas OICHKA COCTOSHHS

PECIIMPAaTOPHOTO 3J0POBbS MNALMEHTa C YYETOM KIacCH(HUKALMOHHOH OLECHKH

IBIXaTeIbHOIO IIyMa, OTBETOB Ha BOIPOCHI JHArHOCTHYECKOIO W NEPHOAMYIECKOTO

OIPOCHHKA, & TAKXKe IPOJOJKATEIBHOCTH (a3 BAOXa U BEIIOXA;

- NPEeNOCTaBIAIOT Pe3yJbTaThl PabOTHI IKCIEPTHOH CHCTEMBI ¢ MOMOLIBIO Gi0Ka

NpEeOCTABJIEHUS U BU3yalu3aluy HHGOpMALUH.

ITocTaBneHHasd 3ajada B CHCTEME I HHArHOCTUKH 3a00JeBaHW# OpraHoOB IbIXaHHS,
colepxaimielf cBA3aHHBIE MOCiHeqoOBaTenbHO Onok 3abopa curHana .id  3alHCH
ay[JMOCHTHAJA [BIXATEJIbHBIX LIYMOB C HHCTPYMEHTOM JUIS ayCKYJbTallMH, MMOJCUCTEMY
IpeaBapUTENEHON O06paGOTKM ayAMOCHTHANa, a TaKXe MOACHCTEMY aBTOMATHYECKOH
KJIacCH(QUKAIAA JBIXATeNbHBIX WIYMOB H LOJACHCTEMY ompeaeneHus a3 IbIXaHHS Ha
OCHOBE aNrOPHTMa OGHAPYXEHHs [OJNIOCOBOH AKTHBHOCTH, 610K 06paGOTKH AaHHBIX H GJIOK
NpeNOCTaBIeHUs W BHU3yalM3alMu MHpOpMauuw, peuleHa mem, 4mo CHUCTEMA
JOMOJHHTENFHO CHA0XKEeHa MOJCHCTEMOM OMpPOCHHKA, 610K 06pabOTKH NaHHBIX BBIIOTHEH
B BH/I€ KCIEPTHOM CHCTEMBI, BXOABI KOTOPOH COEJHHEHBI C BBHIXOJAMH BCEX NOJCHCTEM,
IIpHYeM TOJCHCTEMA ONpejeieHus (a3 AbIXaHHS BBINOIHEHA IS Pa3OHEHHs HCXOIHOTO
ay[IMOCHTHaNa Ha (a3sl BIOXOB M BHIJIOXOB, 3 TAKXKE Pa3METKH BPEMEHHBIX HHTEPBAJIOB, B
KOTOPHIX ObLN 3aDHKCHPOBAH XPHI, & NOJCHCTEMAa AaBTOMAaTHYECKOH KilacCHHKaIuH

ABIXaTeJBHBIX IITYMOB BBIIOJHCHA HAa OCHOBE QITrOPHTMOB MAIIuHHOIO 06y‘ICHI/I$[ Cc



BO3MOXHOCTBIO IIOJIy4eHHS Pe3yJbTaTa B BUie Habopa BEPOATHOCTEH OTHECEHHS NBIXATEILHOTO
IyMa B ONMH W3 MATH KJIAaCCOB: HOPMAIBHOE JBIXaHHE, CYXHE CBHCTAIIHE XPHIIBI, CyXHe
6acoBEI€ XPHIIBI, BIAKHBIE XPHITBI, KPEIUTAIHSL.

«ManmmHHOE 00yUeHHe» SBIISETCS M3BECTHOM TEXHOJOTHMEH M MOXET OCYINECTBIATBCA,
HalpuMep, KaK OMHCAaHO B maTeHTe [4] wmu, B 06GJIaCTH TEXHHMKH, K KOTOPOH OTHOCHTCS
n3o0peTeHue — B cTarhbe [5].

JIs MaIMHHOTO OOyYeHHS B JaHHOM Clydae HCIOJB3YIOT HaGop ayJMOCHTHANIOB
JBIXaTeNbHBIX IyMOB, COOpPAaHHBIX BpayaMH C 33BeOMO OOJIBHBIX JIOZEH, a TaKkke COOPaHHBIX
CO 37I0pPOBBIX JIOfEH. V3sHauanbHO cOOpaHHBIE 3BYKH JIETKHX MPOXOJAT BAIMIAIMIO KOJUIETHEH
Bpauei, Iejb KOTOPOM AaTh KadeCTBEHHYIO OIEHKY 3BYKa — OTHECTH €ro B OAWH M3 IIATH
KJIacCOB (HOPMAJIBHOE IbIXaHHE, CyXHe CBHCTSIINE XPHIIBI, CyXHe 0acOBHIE XPHIIbI, BIIaXHbBIC
XPHIIbL, KpenuTalus), TakuM obpa3om GopMUpys MapKHpoBaHHBEIH Habop naHHbIX. [lanee s
K@XJOro CHrHaja CTposaT 128-paspsamHyio jorapugMHYECKyl0 MeEJ-CIEKTpOrpamMMy, COXpaHsis
pesynsTaT Kak usetHoe (RGB) m3obpaxenue B popmare .PNG, 5T u300pakeHus U CIyKaT
MCXOIHBIMU JJaHHBIMH 1 00ydenus. B cBs3u ¢ orpaHu4eHHBIM 00B5EMOM o0ydaromeil BIOOPKH
CTaHJapTHHIE MOAXOXBI B OOy4eHHH TITyOOKAX MOJENEH NPUMEHHTh HE IPEACTaBIACTCS
BO3MOXXHBEIM, IIOTOMY OBLIO IPHHSTO pEIICHHE HCTIONB30BATh TIOMXOL nepeHoca oOyueHus —
transfer learning. 3a ocHOBY B3suin CBEPTOYHYyIO HeipoHHyI ceThb (CNN) kak 3KCTpakTop
NPU3HAKOB M PpEKyppeHTHyI0 HelipoHHylo ceTh (RNN), 3akaHYMBAIOIIYIOCS OXHUM
nonuocss3HeM cioeM (Fully connected layer) st mosyderus: pe3y/bTaToB KIacCHQUKALMH B
BHJIE BEPOSATHOCTH OTHECEHHS K OMHOMY M3 YKa3aHHBIX BEILIE KIIaCCOB. |

B kadecTBe 3KCTpaKTOpa IpH3HaKkoB (Belme omucaHo kak CNN) HCIOIB3yIOT MOZEINb
Xception, RNN peanusobana Ha Gaze Mozend foaro# kparkocpounoi namsti (LSTM). Moznenu
o6y4aroT mocienoparensHo: cHauana CNN, u aumb moroM RNN. OGyuaror ob6e Monemn c
HCIIONIb30BaHHEM METOZa obpaTHOro pacnpocrpanenus omubku (backpropagation) B xavectse
GyHKIMM TOTEPh HCIONB3YeTCs HEpPEeKpECTHas JHTPONHS, B KAyeCTBE ONTHMU3AMOHHOIO
amroput™Ma mis RNN  wucnomssyercs Adam (adaptive moment estimation), mis CNN
ucronssyercsi RMSprop. Takum obpa3soM, 3aady paclio3HaBaHHS 3BYKa NPUBOIAT K 3amaue
pacro3HaBaHKs W300paXKeHHus (CIHEKTPOrpaMMEI), U PEIIaloT €€ MCIIOJB3Ys MOAEIb, H3HAYATBHO
obyuenHylo Ha Habope naHHBIX ImageNet, nmooOy4asd €€ HMEIOMMMHCH NAHHBIMH — TaK
peanu3yercs MOAX0A nepeHoca o0y4eHus. ITo okoHIaHHH O0YYCHUS BBHIIOIHAIOT TECTUPOBAHHE
TEXHOJIOTHH C LIEIBIO ONpeeeHAs TOYHOCTH 00y4eHHON HeiipoHHON ceTn, koraa Gepyt 500
3armuceif, IPOTOHSIOT Yepe3 MOTYYHBILYIOCH CHCTEMY H CPaBHHBAIOT PE3YJIBTAT KIacCHUKaLHK

C TAJIOHOM, MOJIyIE€HHEIM OT BPayci.
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Ha cepBepe o0y4ueHHast MOJIeIb (HEHPOHHAs CETh) IOCTOSIHHO 3arPyXEHa B ONIEPATHBHYIO
HaMATh, BCE 3alpOChl, NMPUXONAIIME Ha CepBep H3BHE, oOydeHHas Mojenb oOpabaTeiBaeT M
BHIIACT BEHINICONMCAHHEIN pe3yabTaT. OJKCIEpPTHas cucTeMa He TpeOyeT BMeEIIaTenbCTBa
4eJIoBeKa, OHa TaK Ha3bIBAETCS, IOTOMY YTO HCIONB3YET T€ XK€ METOBI IPUHSATHS PEINEHHS, YTO
H 3KCIEpTHI, rpy0o roBOps, MOTOMY YTO IOCTPOEHA OKCIEPTaMH JUIS BBIIOJHEHHS TEX XK€
JICHCTBHH.

HacTrosmee nu3o0peTeHne NpencTaBlIeHO Ha HEOTPAHUYMBAOIIMX YEPTEXKAX, HA KOTOPBIX:

Ha ¢ur.1 mpencrasiena 06y0k-cxemMa npuMepa peaaH3aliy 3asBJICHHON CHCTEMBI

Ha ¢wur.2-4 npencraBieH nmpuMep pasMelieHUs TOYEK ayCKyJIbTallHi

Ha ¢wur.5-9 npencraBiaeHsl NpHMEphl CIIEKTPOrpaMM HMCXOJHBIX MAHHBIX UL [SATH
KJIaCCOB 3BYKOB JIETKHX (CyXH€ CBHCTALINE XPHIIbI, CyXHe 0OacoBBIC XPHIIBI, BIAXHbLIE XPHIIbI,
KpeIHUTalHs, HOpMAIbHOE IBIXaHHE COOTBETCTBEHHO)

Ha ¢wur.10 mpencraBieH HpUMEp BH3YATH3aLMH Pa3METKH aMILIMTYIHO-BPEMEHHOTO
TIpEACTaBIICHNS CHTHAJIA

Ha ¢ur.11 npeacrasieH nmpuMep anropiTMa paGoThl MOJCHCTEMBI ompenencHus ¢a3
JBIXaHHS

Ha ¢ur.12 mpeacraBieH NpuMep BE3yalW3allud pe3yiabTaTa OOCIENOBaHHS JUIA
MalyeHTa

Ha ¢ur.13 npeacrapnes npuMep BU3yalH3alldy pe3yJIbTaTa 00CIel0BaHUs i Bpaya.

3agpieHHas CHCTeMa, TpeACTaBleHEas Ha Qur. 1 CcolIepXHMT CBSI3aHHEIE
nocaenosaTeabHo Omok 101 3abopa curHana s 3aludCH ayAUOCHTHANA JABIXATEIbHBIX
myMoB ¢ HHCTpyMeHtoM 102 1uis ayckynsranmu, noacuctemy 103 mpexsapuresnbHON
006paboTKH ayaMoCcHrHana, a Takxe moiacucreMy 104 aBTOMaTH4ecKo# KiacCHpHKAIUM
IbIXaTeIbHbIX IYMOB H noacucreMmy 105 onpenenenus ¢a3 ApIXxaHHs HA OCHOBE aJIrOpuTMa
OOHapyXeHHs TroJIOCOBOM AaKTUBHOCTH, IIOJICHCTEMY OIIPOCHHKA, COCTOAINYIO B AaHHOM
npumepe ©3 mnoacucreMbl 106 JHArHOCTHYECKOTO OIPOCHHKA H HOACHCTeMBI 107
IEPHOAUYECKOT0 OMPOCHHKA. Biiok 006paGOTKH MAaHHBIX BBIIOJIHEH B BHIE 3KCIEPTHOM
cucteMsl 108, BXOIBI KOTOpPOM COEQHHEHEBI C BEIXOJAMH BCeX mojacHcTeM. MmeeTcd Takxke
omox 109 mpepocraBlieHds W BU3yanw3aluu HHGOpPMaluH, BXOJ KOTOPOro COEIUHEH C
BBIXOZOM 3KCHEPTHOM cucTeMbl 108

Bcs oOpaboTka HaxomuTCci Ha cepBepe, ONOK BH3yalH3allMM €CThb y Bpada Ha
IEPCOHAEHOM KOMITBIOTEPE H Yy MalueHTa Ha cMapTdoHe, cOOp NaHHBIX OCYINECTBIISETCS Ha

cmaprdomne.



Huctpyment 102 ans aycKyJIbTallid MOXET OBITH BBIIOJHEH B BHJAE JJIEKTPOHHOIO
cretockona ¢ Bluetooth-Moaynem, BKmoYaromero B ce6d  aHaIOroBo-LH(poOBOi
npeobpazoBarens H Bluetooth-nepenaryuk Iis mepefaun NaHHBIX Ha 610k 06paboTKH
JaHHBIX H Oarapeio, obecmeumBarpomell muranue Bluetooth-momyns um MHKPOGOHHOTO
YCHJIATENS; WM B BUIE CTETOCKONA-HACAKH Ha CMapTOH.

IMoacucrema 103 mpensaputenpHoOit 00pabOTKM  ayqHOCUIHANa  HCIOJB3YeT
anroput™Mel M3 o0nacTH mudpopoil 06paboTKM CHMTHANTA, a UMEHHO IOJAABICHHME IIymMa C
IIOMOIIBIO NPAMOTO ¥ OOpaTHOro BeHBIET-IPe0OpPa3OBaHMs, YACTOTHYIO (UIbTpauuio C
MOMOIIBI0 GHILTpa C KOHEUHON uMiynbcHOM xapaktepuctnkoit (FIR-filter), Hopmam3sanuio
CHTHANA, YCTpaHEHHE INOCTOSHHOro aMmurygHoro cMemenus (DC offset) u moctpoenne
YacTOTHO-BPEMEHHOTO TPEACTABICHHMSA, B YacTHOCTH pacy€éT MeI-CIEeKTPOraMMEl, 4TO
HeoOXOAMMO IS TOATOTOBKH BXOJHBIX JaHHBIX IS alTOPHTMA MAaIIMHHOTO 00y4eHus.

[Moncuctema 105 ompenenenus $a3 AbIXaHHS OCYUICCTBISET pa3OMEHHE UCXOXHOTO
ayaMOCHTHaa Ha (a3bl BAOXOB H BBIIOXOB, 4 TaKXe pa3OHUeHHE HA NEPHOJbI, B KOTOPHIX
6511 3aduKcHpoBaH xpull. PasGuenne mpeacrapiseT coboi Habop BpEMEHHBIX HHTEPBANIOB,
K@XIBIA 3TeMEHT KOTOPOTO COCTOMT H3 BPEMEHH Hadala H BPEMEHM KOHUA oOHapyXeHHs
BIOXa, BBOXa JNHGO XpHIa. B OCHOBE IOACHCTEMBI JIEKHT ITOPHTM OOCHAPYXECHHS
roJIOCOBOH akTHBHOCTH. [Toa00p BXOAHBIX IapaMeTpoB Ul NAHHOTO AlrOpPHTMa, TaKMX Kak
BEPXHSS M HHDKHSS YaCTOTHI B UCKOMOH IOJIOCOBOM aKTMBHOCTH OCYIUECTBIIAIOT UIS KXIOTO
ayAMOCHTHAIA MHIUBUIYAIBHO.

HaGopbl BpEMEHHBLIX MHTEpBAIOB C (hasaMM IbIXaHHS M XpHUIaMH B JIbHCHIICM
HCIIONB3YIOTCS Il BH3YIBHON Pa3sMETKH aMILIMTYAHO-BPEMEHHOTO NPEACTaBICHUA CHIHANA.
1o oToGpaxaeTcs B GIOKe BH3yalH3alyy, y Bpada, BBINNIAIMT NMPHMEPHO Kak Ha ¢ur.10, a
TaKke IS TIOCYETAa FPOMKOCTH M IPOJIODKHTENBHOCTH. B KauecTBe TPOMKOCTH HCIOJIB3YIOT
MakcHMaJbHOe 3HadeHHe Ha uHTepBaie (oT -20db mo -40db), mMpOmOIKHUTENBHOCTH B
MuUTHCEKYHAaX (400 — 5000, wHOrZa Bech CHIHal 3aHMMAeT BAOX WM BBIIOX) KaXIOro
BPEMEHHOTO HHTEpBANIa [Jis [OCIeIYIOMEro HCHOIb30BaHMA B SKCTIEpTHOH cucteme 108.

Toacucrema 104 aBTOoMaTH4ecKoi KiaccCHM(UKAUWM ABIXATEIBHOTO IIyMa OCHOBaHA Ha
IrOpMTMax [IyOMHHOrO MAIIMHHOIO OOy4€HHS, OpPraHM30BaHHBIX KaK OIMCAHO BBILIC. Kax
yKa3aHO BBIIIE, 0Oy4eHHas MOJeNb (HEHpOHHad CeTh) MOCTOSIHHO 3arpyXeHa B ONEPATHBHYIO
maMsATh CepBEpa, BCE 3ampoChl, MPHXOMJIIME Ha CepBep H3BHe, OOydYCHHas MoJeNb
06pabaTeIBaET M BHINAET Pe3yJbTaT B BHJAE HAO0pa BEPOSTHOCTEH OTHECCHHS JBIXATCIBbHOTO

myMa B OJWH M3 IIATH KJIAacCOB: HOpPMajlbHOC JBIXaHHE, CYXH€ CBHCTANIAEC XPHUIIBI, CYXHC



0acoBbIe XPHIBI, BIAXHBIE XPHUITBL, KPEMUTAIMs. JTOT PE3yJbTAaT BIOCIEACTBHH HCIOJBL3YETCS
SKCIEPTHOH CHCTEMOH. |

IMoacuctema 106 AMArHOCTHYECKOTO OMpPOCHHKA IIpEACTaBisgeT COOOH IepedYeHb
BONPOCOB, MpeljaracéMbIX MJIs OTBeTa IALMEHTY, pe3yNbTarkl OTBETOB HA KOTOpBIE
HCHOJB3YIOTCSA B JKCIIEPTHON CHCTEME. C'ymecn;yeT HECKOJIPKO THUIIOB BOIIPOCOB IIO XapaKrepy
OTBETa: OJMHOYHBIA BBHIOOp OTBETa, BHIOOP HECKOJIBKHX BApHAHTOB OTBETA M YHCIIOBOH BBOI.
Bce OTBETBI HMMEIOT CBOM BeC, KOTOPHIH BIMSET Ha HMTOTOBOE pEUICHHE, MPHHAMACMOE
OKCIIEPTHOMN crcTeMOi. JIMarHOCTUYECKUH OIPOCHHUK IPEAJaracTcs MAlMEHTy IS ONpPEeAeIICHHS
€ro TEKYIIEr0 COCTOSHHS pECIUPATOPHOTO 3[0POBBS C LENBIO INONYYeHHs HH(OpMAaLHUH O
HanboJiee BEPOSATHBIX OTKIIOHEHHUSAX B HEM. IIpuMep NMarHoCTHYECKOro ONPOCHHUKA IPHBEACH B
ITpunoxxenun 1

Yro kacaercs mnoiacucTeMsl 107 NepHOOWYECKOTO ONPOCHHKA, NEPHOAMYECKUN
ONMPOCHUK II0 CBOEH CyTH aHAJIOTHYEH NHArHOCTHYECKOMY, 32 HCKIIOYCHHEM TOro, 4TO
npeanaraeTcss AN MOCTOSHHOIO MOHHMTODHEIra DPECHHPATOPHOTO 3JOPOBBS U COACPXKHUT
BOIIPOCHI, HAalleJICHHbIE Ha BBOJ IIOCTOSHHO MEHSIOIUXCA IapaMeTpoB I Clydas
KOHKPETHOI0 IaI[MeHTa, T.K. Habop mapaMeTpoB IS pasHBIX 3a00jeBaHUM, BBISBICHHBIX
NAlMEeHTOM paHee, MOTYT CYIIeCTBEHHO OTIHYaThbes. I[IpuMep nmeproauyecKoro OnpocHUKa
IS acTMAaTHKOB — [IpmioxeHue 2, M GONEHBIX XPOHHYECKOW OOGCTPYKTHBHON GOJE3HBIO
nerxux (XOBJI) — ITpunoxenue 3, nueBmMoHueit — [Ipunoxenne 4, 6ponxurom — Ilpunoxenne
5.

DxcneprHas cucrema 108 mnpmHMMaer Ha cBod BXod HHpopMaumio U3
BBHIIIEONMCAHHBIX MOJCHCTEM: Pe3yJIbTaT aBTOMATHYECKOH KilacCHQUKAIMH AbIXaTeJIbHOTO
myMa, Habopsl BPEMEHHBIX HHTEPBAJIOB, CofiepxKamue (a3pl JbIXaHHS ¥ XPHUIBI, OTBETHI HA
JIMarHOCTHYECKUH HM\MJIH NEPHOAMYECKHMU onpocHHK. llenpio skcmepTHO#H cuctembl 108
SBJIIETCA arperamnus JaHHBIX U3 BCEX MOJCHCTEM C LENBIO IPHHATHS UTOIOBOTO PEIICHHS O
Hanbojiee BEPOATHOM OTKJIOHEHHH B pPECIHPAaTOPHOM 3[0pPOBBE M €ro BO3MOXHOM
H3MEHEHMH B JIyYINYIO HIIM XyIIIyio cTopoHy. OGpaGoTka BceX JaHHBIX HOCHT JKCIEPTHEIM
XapakTep: Ui KaXJOro peCHHpaTOpHOro 3abojieBaHMs €CTh CBOM BETBH IPUHATHA
pelleHuii 06 OTHECEHWM TeKymero Habopa HaHHBIX K ONpPEAENEHHOMY 3a00JieBaHHMIO,
KOTOpHIE BKIIOYAIOT B ce0s Bce BO3MOXHEIE KOMOMHAIMK OTBETOB HA BOIPOCH! OIIPOCHHKA
U pe3yabTaThl aBTOMaTHYECKO# KnaccuHUKalUy AbIXaTENBHOrO IIyMa.

Brnox 109 mpemocraBieHHs M BH3yalH3alMd HHYOPMAIMH MOXET OBITH BBHIIOIHEH

pa3fenéHHEIM Ha JIBE YacTH: AJA jJedamiero Bpada (¢ur.7) u nig nanuenta (¢ur.8).



[TaluenT, NepHOAMYECKH 3AIMCHIBas ayJHOCUIHATEI ¢ HHCTpyMeHTa 102, momy9aeT HocTyn
K BH3YaJH3UPOBAHHOM CTAaTUCTHKE O €r0 COCTOSHHM 3JI0pPOBBS, KOTOpas BCTPOCHA B
MOOHIBHOE INpHiOXeHue, Hampumep, Ha miaatpopme ANDROID wu ocHoBana Ha
pesynbrarax paborsl skcnepTHOH cucTeMbl 108. MobunbHOe NpUIOXKEHIE HYXHO IS c60pé
ayIMOCHTHATIOB OBIXaTeJBHBIX IIYMOB C HOMOINBIO 3JIEKTPOHHOIO CTETOCKOMa, Ul BBOZAA
OTBETOB HA JUATHOCTHYECKHN M IMEPUONUUECKUN OIPOCHHMKH, JJI BEICHHS CTATHCTHUKU — 3TO
KaK pa3 TO, 4T0 KacaeTcsi OJloKa BH3yaiM3allky, IPUMEp TaKOod BU3yallM3alM{ IOKa3aH Ha
¢ur.12. BusyanusupoBaHHasi CTAaTHCTHKA, IPEACTaBIcHHAd Ha (Hr.12 MMeeT HECKONBKO 30H,
0603HaueHHBIX B JJaHHOM IpuMepe, OykBamu JyatmHckoro andasura or A no D, rme A —
I'paduKu AMHAMHKA CHMIITOMOB U IpaQHK MaKCHMalbHOM CKOPOCTH BhIIOXa (MK ¢uioy), B —
Pe3ynbTaThl aBTOMaTHYECKOTO AHAIM3a [BIXaTENbHBIX IIyMOB C aBTOMAaTHYECKAM pestome, C —
ITepcoHaNMM3MpOBaHHAs CTATHCTHKA Ha 0a3e ECTOPHMHM H3MEPEHHH M HX pe3ynsraroB, D —
ABTOMaTHYecKas peKoMeHjamusi. [lagueHT mo:IydaeT CChUIKY Ha CBOKO KapTO4Ky Ha Caire,
4TOGHI, IPH HEOOXOMMOCTH, IIEPEIaTh €& APyroMy Bpady, a TAKKe MOJTy4aeT HOTH(UKALMH OT
Bpaya B ClIydae CpPOUHOM HeoOXOAMMOCTH OOpaILEHHs K HEMY.

Bpay mojy4aeT IJOCTYN K CTaTHCTHKE O COCTOSHHS PECHHPATOPHOro 3X0pPOBbA
NalMeHTa Yyepe3 yaanéuHulil BeG-caliT, 0ToOpakaeMEIi Ha MIEpCOHANIBHOM KOMIBIOTEPE HIIH
Ha MOGHIILHOM YCTPOMCTBE, C BO3MOXHOCTBIO OPTaHH30BaTh CEAHC CBS3H MCKAY BPa4oM H
DalMeHToM B ciydae HeobxomumocTd. - [IpuMep MHaHHBIX, NOIY4YaeMBIX BpadoM,
npencTaBieH Ha ¢ur.13. JlaHHBIE TaKKe pacmpeleleHbl TO 30HaM, OGO3HAYCHHBIM, B
JaHHOM IpHMepe, GykBaMu JaTuHcKoro andasuta oT E no K, rae E - runotesa HelipoHHO#M
CETH O BO3MOXHOM 3a00JIEBaHMH II0JIB30BAaTElNid, OCHOBAHHAs] HAa ayCKYJIbTAllMH, PE3yibTaTax
IMArHOCTHYECKOTO ONPOCHHKA M MPEABIAYIIeH MCTOpDHH €ro cocrosuus, F - pesymprar
nocHeHe! ayCKynbTalHK MOJB30BaTeNs C YKa3AHHEM TOUeK, B KOTOPBIX ObUIH 3aHKCHPOBAHEI
xpunbl, G - OTBETHI MONB30BATENs HA OMPOCHHK (33 ONMH BHIGpaHHBI nens), H, - rpadux
COCTOSHUS TOJNB30BaTeNs (OCHOBAHHBIA Ha ayCKynbTallkM), J - ONAacHBIE CHMIITOMEI,
BBISBJIEHHEIE B XOJI€ TIPOXOXKIEHHUS IIOJIb30BaTENEM ONMPOCHHKA (€KEIHEBHOTO, XKCHEENIBHOIO
60 IMArHOCTHYECKOTO) — 3@ OAWH BHIOpaHHLIM J€Hb, K - CUMITOMBEI, BEISBICHHBIC B XOJ€
IIPOXOXIEHHS  IIOJNB30BATENIEM  ONMPOCHHKA  (€XECIHEBHOro,  €XEHENENBHOTO mibo
JUarHoCTHYECKOr0) — 3a OJIUH BHIOpaHHBIN ACHE.

3asgBiIeHHBIH c0cO6 OCHOBaH Ha 3alMCH AayJHOCHTHAIOB ABIXaTENBbHBIX LIYMOB C
NOCHEAYIOMMM aHAIN30M BPEMEHHO-YaCTOTHBIX XapaKTepHCTHK CHTHAJIOB H IIO3BOJCT
KIaccHGHIHUPOBATH ABIXAaTEIbHBIE LIIYMBI, 8 TAKXKE OCYINECTBJIATH MOHHTOPHHI COCTOSHHS

3J10pOBbA MMALUECHTA.



Crnioco6 ocyImecTBIAIOT CIeAYOIMM 00pa3oM.

ONEeKTPOHHBIN CTETOCKOI ILIOTHO MPHKJIAABIBAIOT MEMOPaHOH K Tely NalHeHTa. TO4YKH
MPUJIOKEHUS COBIAAAIOT C TAKOBBIMH IIPH ayCKYNIbTalliH, IPOM3BOAUMOM BpayoM IIPH OCMOTPE.
Touku NPUIIOXKEHHS pacnojiaraloTcs Kak Ha IpyJW U CIHMHE, Tak H Ha OOKy IalMeHTa Ui
TIOKPBITHA BCEX OTAENOB JIETKUX. B yCIIOBHS 3anucH BXOMUT HAMYWE B ayAUOCHTHAIE XOTs OBl
oHO# ¢a3sl AbIXaHWS — BIOXa WM BBIAOXA MAUHEHTA, T.K. HMCHHO B 3TH MOMEHTEI BPEMEHH
0oOHapyXKUBAIOTCS AbIXaTeNbHBIC MIyMBl. CXEMY ¢ MECTOMOJIOXKCHHUEM U YKa3aHUEM O4YePENHOCTH
TOYEK MPWIOXKEHHS OTOOPakaroT IPH 3TOM Ha IOJIB30BATENbCKOM HHTepdelice cMaprdoHa
nanuenta. Ha ¢wur.2, 3, 4 mokasaHbl TOYKH ayCKyJbTalli¥ Ha IepeaHel, OOKoBOH M 3amHel
TIOBEPXHOCTAX TPyOHOH KieTku mnanueHTta. IIpd 3ToM nopsiiok HoMepoB Todek or 1 mo 15
COOTBETCTBYET MPEAMOYTHTEIBHOM [10CTIeI0BaTeTbHOCTH BBIOOPA TOYEK ayCKYJIbTALUH.

3anuch JIBIXATENIBHBIX IIYMOB € K&XIOH TOYKHM NPHJIOXKEHHS K TNy IPOHCXOTHUT IO
OJIMHAKOBOMY CLIEHAPHIO: 3JIEKTPOHHBI creTockon 102 coemunseTcs co cMapTHOHOM MalMeHTa
¢ momourplo TexHonoruu Bluetooth um HauMHaeTCs 3anuch MATHCEKYHIHOTO ayJHOCHTHAla C
yacToTod auckpeTH3anuu S8k’ (orpaHMYMBAETCA HMCIONB3YEMBIM B JJIEKTPOHHOM CTETOCKOIIE
MHKpO(GOHOM) B (HopMaTe UMITYILCHO-KOJOBOX MOJYJISIIUH C IMOCIECAYIOIINM COXpaHEHHEeM Ha
yCTPOHCTBO XpaHeHuss HHboOpMamuu cMmapTpoHa manueHta. B cioydae oOHapyxeHHS
[ATOJIOTHYECKUX JBIXATENbHBIX INYMOB IIAIHEHTY MOXET OBITh MNPEATIOXKEHO IPOBECTH
ayCKyJBTAlMIO M 3a0MCh B 2-3 TOYKax pAZOM C TO4YKOH, B KoTopoi ObLT OOHapyxeH
MATOJOTMYECKHM JBIXaTeNBHBIM IMyM: 3TO JAEHCTBHE HYXHO IS IOATBEPXKICHHS BIECPBBHIC
HAMJACHHOTO LIyMa.

Oro KacaeTcs BCexX IIaroB: COOpaHHBIN 3BYK 3arpyXkaeTcs Ha CepBep, TaM CHCTeMa
KIacCH(QUMKAMM PEIIaeT, eCTh B HEM MATOJOIHS WM HET, BO3BPAILAET OTBET MOOHIBHOMY
YCTPOMCTBY, H OHO MTPOBEPSET, CTOUT JIM IpeAsiaraTb MalMeHTY 3alKCh JONOTHHUTENBHBIX TOYEK,
T.0., AaHAJIK3 3BYKa IPOMCXOIUT Ha CEPBEpPE C IOMOIIBIO CHCTEMBI KJIaCCH(HKALIUH.

B ciayyae  HCIONB30BaHHS  CTETOCKoma-Hacagku  Bluetooth-coenuuenme — He
OCYIIECTBISIOT, 4 3a 3alMCh ayJHMOCUTHAIA OTBEYaeT BCTPOEHHBIH B cMapTOH MHKpOQOH,
HACaJKa-CTETOCKOI JIMIIE HaIpaBiseT 3BYK B HEro ¢ IMOMOINBIO BOPOHKH. BMecTe ¢ 3amuchio
CHTHAJIa IAI[IEHT MOXET MPOUTH NEPHOJUMECKHH HIM JHArHOCTHYECKHH OIPOCHHK O
COCTOSHHH 3JI0pPOBBS, TaKXX€ JOCTYNHBIA M3 MOJIb30BaTELCKOro HHTepdelica MOOGHIEHOIO
[IPUJIOKEHHSI, KOTOPHI IpH3BaH IIOMOYh B MOHHTOPHHIE MM OIPEAEICHHH COCTOSIHUS
3[0pOBBs, T.K. OJAWHAKOBHIE IBIXaTEIbHbIE LIyMBI MOTYT OBITH XapaKTepHBl UL Pa3IdYHbIX
3a0oeBaHuit, © 4TOOBI C OONbIIEH TOYHOCTBK) ONPEACIUTH HACTOANMICE OTKIOHCHHE, MOXET

OBITE HEOOXOIUMO 33/1aBaTh JOMOJHUTENIbHEBIE BOIIPOCHIL.
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Bomnpocuuku comepxar B cebe Bompockl 06 00IeM COCTOSIHHH 3[J0POBbsI, HATMYUU THO0
OTCYTCTBHUH IATOJIOTHYECKUX CHMIITOMOB M BONPOCH C KOJMYECTBEHHON XapaKTEPHCTHKOM,
takue Kak Temieparypa umu COD. Jlamee OTBeTHl Ha BONPOCH IMEPHOAWYECKOro JIHOO
JMArHOCTHYECKOTO OIPOCHHKA O COCTOSIHUM 370pOBbS M (aiiiibl 3amMCaHHBIX ayJHOCHUIHAJIOB
JIBIXaTEbHBIX IIYMOB NEpPEHalOT Ha YNAIEHHBIA cepBep IUis 00pabOTKH C LENBIO MOyYEHHS
KJIacCH(PUKAMOHHOW OIIEHKH THIIA JBIXaTeNBHOTO IIyMa, & TAaKKe BBIOAUN PEKOMEHJAlMH H
COXpaHeHHUs COOpaHHBIX JAHHBIX JJIS BEACHUS HCTOPHH OOJIE3HH.

OO6paboTka BKIIIOYAET B c€0s HECKOJIBKO 3TAIOB:

- otan npenoOpabOTKH ayJUMOCHTHala, a HUMEHHO TMOJABICHHE IIyMa ¥ IIOCTPOCHHE
YaCTOTHO-BPEMEHHOI'O MPEACTaBICHUS, B YaCTHOCTH PacyéT MEN-CIIEKTPa M MEN-YaCTOTHBIX
KETIICTPATBHBIX KO3(p(HIMEHTOB, YTO HEOOXOAMMO M IIOJIrOTOBKM BXOIHBIX HAHHBIX IS
AJITOPHTMAa MAUIMHHOTO O0YUYECHHUS, a TAK)Ke ayrMEeHTaIllH IIpeoOpaboTaHHbIX JaHHBIX.

- sran onpeneneHus ¢a3 apixanusd (Ha ¢wur.l1l npencTaBieH IpPUMEP AITOPHTMA)
BKJIFOYAET B ce0sl pa3METKY aMILTHTYAHO-BPEMEHHOM XapaKTepHCTHKH Ha (a3bl JbIXaHHs (BAOXH
U BBIIOXW) W XpUIB! (B cnyqaé, €CId XPHUII MMeNl MeCTo), oOHapyXXeHHBIE Ha 3THX ¢a3ax,
OCYILECTBJISIIOT, HAIIPHMeED, CIEeNYIOIAM 00pa3om:

1) moay4aroT HMCXOAHBIM CHTHAI H3 HMMIIYJIbCHO-KOJOBO MOIYJIHMPOBAHHOIO (aMILTHTYAHO-
BPEMEHHOE NpEICTABJICHHE). B OCHOBE JIEXHT NPENINOJIOKEHHE, YTO BINAJMHBI Ha (opme
CHTHaJIa COOTBETCTBYIOT ITay3aM MEXIY BAOXaMM U BBIIOXaMH.

2) CKHMAIOT €ro B HECKOJBKO pa3 (13 212000 Touyek 10 npubmusutensro 2500).

3) annpoKCUMHUPYIOT, CrIaXHUBast U yOupasi MeJIKHe BIaAHHEL

4) nanee BBIEISIOT BCE BIIAJWHBI, KOTOPBIE HEXKE MOPOroBoro 3HaueHus (kBanTuib 0,02, T.e.
TOJIEKO 2% TOYeK Ha rpaduke HUXE)

5) yoansior KOpOTKHE CerMeHThI/(a3bl, yoasoT Bee, uyTo Kopoue 30% OT CpeiHed MMpUHBI
cerMeHToB/ (a3

6) ocCTaBIIMECS WHTEPBAJIBl CYHTAIOT (ha3aMH ABIXAHHS, MCIIONB3Ys IMPEANOIOXKEHUE, YTO 32
BIOXOM CJIEAYET BHIIOX

AJTOpUTMEI aNIIPOKCUMALIUK JABHO U UIAPOKO U3BECTHEI, PE3yIbTaTOM sBiseTcs ¢pur.10
C pasMmeTkolf, Grarozaps KOTOpOH Ha BpEMEHHOW INKale BBIIEICHBI 06nacTd, rae Obuin
3aQUKCHpPOBaHBl BOOX, BHOX M Xpun. IlokazaHa Taxke aMIUIATYQHO-YaCTOTHAs
XapaKTepHCTHKA 3a(pHKCHPOBaHHBIX 3BYKOB.

- JTanm KJIAacCH(HMKAIIMOHHOHN ONEHKH ABIXATeNIbHOTO IymMa MPH IOMOLIM JITOPUTMOB

MAIMUHHOTO Oﬁy‘leHI/I}I HeﬁpOHHOﬁ CECTH, PE3YyIbTATOM KOTOPOro SBJISIETCA BCPOATHOCTH

:
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OTHECEHHs BIXaTEJIBHOTO IIyMa B OAWH M3 KJIacCOB XPHIIOB HIIM B KJIACC 3J0POBOTO JBIXAHHS
(XpHIBI OTCYTCTBYIOT)
- 91an paboThl HKCIEPTHON CHCTEMBI C MEPHOJHYCCKAM ONPOCHHKOM, KOTOpas IpPH3BaHA IaTh
MTOTOBYIO OLIEHKY COCTOSIHMS 30POBbS NMALMEHTA C YYETOM aBTOMATHYECKOH KiaccH(HKaIUu
JBIXaTeJIBHBIX IIYMOB.
HeorpaHuyuBarOIKii IpUMep peaTH3aliy 3asBICHHOTO Cocoba B 3asiBICHHON CHCTEME

IIPUBEJICH HAXKE.
Hpumep:
[TanuenT, ¢ yCTAaHOBIEHHBIM B OTHeNieHHH auarHo3zoM XOBJI, nmpoxoauT QuarHOoCTHYECKHA
OIIPOCHHUK COTJIAaCHO, Hanpumep, [Ipunoxenuio 1:
W3 oTBETOB MBI Y3HAeM O HEM CIeyIOIIee:

o 0oe3Hb HAYMHATIACH C KalLIA

O TeMIepaTypa He MOBBIIICHA

O KallleJh BJIaKHBIN, IIOCTOSHHBIH, JTHTCSI HECKOJBKO JIET

© MOKPOTHI MHOTO

OBIBAET OJIBILIKA

o]

o c¢nabocTu HeT

o Oonu B rpyau HET

O HeT 03HO00a, IOTOOTAEICHHS

O eCTh MPOOJIEMEI C XKEITyAKOM

O aHaJIM3 KPOBH B TEUEHHE IOCICIHAX HECKOJIBKMX JHEH HE claBall
O KYpHT, IaBHO

O €CTh AJICPrusi Ha IbUIbILY H IIBUIb

Jasiee manueHT MPOXOAUT ayCKYIbTaIHIO.

Ha BXOABI 3KCIEPTHOM CHCTEMBI MOJAIOT JaHHBIE ONPOCHHKA, ayCKyJbTalluy,
nHpopManMIo u3 MpodHiA MAUMEHTa, YYHTHIBAasg, NPH 3TOM, CE30HHOCTh GonesHed. s
BECEHHE-JIETHEr0 IEPUOJA XapaKTepHbl OOOCTpEeHHs aJUIEPrHYecKOH acTMBI, a JIS CBHIPOro
BpeMeHHM Troja — mnHeBMOHHM H ofocrpeHuss XOBJI. B cBoéM mpodune B MOGHIBHOM
NPUIOKEHUH ITAlMEHT YKa3bIBACT CBOM XPOHHYECKHE 3a00JICBaHMs, TaK YTO CHCTEMAa MOXET
YYHTHIBATh OXKHIAEMble MpOOJEMBI, HalpUMEpP, €CIH BPeMs TOAa ChIpOE M Yy YeNOBeKa B
npoduie crout XOBJL, npu 3ToM 0OHApYXEHBI BIAXHBIE XPHIBI — 3TO MOCIYXKUT CUTHAIOM
CpOYHO} OTIPaBKH €ro K Bpady. DKCIEPTHas CHCTEMa IPOBOAHT aHAIM3 MO KaXIOH Gose3HH

(BEpOATHOCTh HAJMYHS KaXIOro 3aboneBaHHs B OTAENbHOCTH). Ha OCHOBaHWH OTBETOB Ha
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ONPOCHHK M ayCKyJIbTalMd (B HEKOTOPBIX OTAeNax JErKHX OOHapyxXeHBI cyxue OacoBble
XPHIIBI), 3KCIIEPTHASA CHCTEMA OIIPEAETISET, UTO BelMka BeposTHOCTh Haymyuust XObJL.

ITocne 3TOrO, pe3yibTaThl aHaIM3a ayJMOCHTHAIOB H IPOXOXICHHS INEPHOIHYECKOrO
ONPOCHHKA CTAHOBATCS IOCTYITHBI KaK MAal[MEeHTy, TaK M JiedameMy Bpady. IlanueHt momydaer
PEKOMEHMIAIMIO O CBOEM TEKYyLIeM COCTOSHHH 3J0pOBBbS C IIOJB30BATENILCKOro HHTepdeiica
MOOGHJIBHOTO IIPUJIOKEHHS, IIPHYIEM PEKOMEH AL TeHEPUPYETCS aBTOMAaTHYECKH Ha CepBepe, ¢
HEro kK€ W NPUXOAUT B MOOHJIBHOE TNPHIOXKCHHE INALUEHTa, a TaKXKe MOXET CICIUTH 3a
IMHAMHKOM YIY4IICHHS W YXyOIICHHS pECIUpaTopHOro 370poBbi. CTaTHCTHKY Hano
IOIOJIHATE, TAK YTO IAIMEHT MOXET MPOXOAUTH HOBBIE OoNpocHHKH (Hampumep, mius XObBJI -
cornacHo [IpusoxeHuno 3) U ayCKyabTaluH U OyAeT MoyIy4aTh OOHOBIEHHYIO CTATUCTHKY. Bpay
TAK)XE TOJIy4aeT NETATbHYIO CTaTHCTUKY O COCTOSIHUM ITAalMEHTa, HO KPOME 3TOr0 MOJy4aeT
BO3MOXHOCTH IPOCIYINaTh ayJUOCHUIHAJB!I ABIXATEIBHBIX IIYMOB CaMOCTOSTENBHO, B Cly4dae
COMHEHHUH B KOPPEKTHOCTH PE3YJIBTATOB aBTOMATHYECKOM KiIacCH(UKALMK JBIXaTeIbHOIO IyMa
U\HIH BH3yanbHOM pasMerkd. Korja mauueHT OTIpaBisfeT JAHHBIE Ha CepBep ¢ MOOHIBLHOTO
NPHIIOXKEHHs, COXpaHsis HX B 0a3y ,uaH:ﬁLIx, OTKyJa OHH CTaHOBATCA JOCTYIHBI
aBTOPH30BAHHOMY Bpady ¢ BeO-caliTa, ¢ HEro € OH MOXET HX MPOCIylIaTh, & TaKKe
O3HAKOMHTHCA C pe3ylbTaTaMd aBTOMAaTH4eCKOM KIacCHQMKaluM JbIXaTENbHOro NIyMma.
OnHaX Bl IPOJIE)IaB BIIICONUCAHHYIO IPOLEAYPY, BPad M MalMEHT MOTYT CBA3BIBATHCS APYT C
JIPyroM 1o 06010 JHOM HHUITHATHBE.

ITpakTHyeckas 3HAYNMOCTh pPa3paboTKHM 3aKJIIOYAETCS B TOM, YTO IIpeJyiaraeTcs
JOCTYIHBIM ¥ JEIeBbIi MEeTOJ aBTOMAaTHYECKOro ONpeNeNCHHs | MOHHTOPHHIA
pecnuparopHbIX 3aboJjieBaHWH, KOTODBIA, C OJHOH CTOPOHBI, MOXET HCIOJb30BaThCA
HanMEHTOM B JOMAIUHHX YCJIOBHSX, YTO NMPWU3BAHO IOBBICHTH YPOBEHBb XHM3HM JIIOAEH C
PECHIHPATOPHBIMH, B YacTHOCTH, C XPOHHYECKHMH 3a00JICBaHHSAMH, 33 CYET paHHEro
ONpeNeIeHNs yXyAUIEHUs 310POBbS JIETKHX; C APYrOH CTOPOHEI, MPHU3BaH CHU3UTH BpEMA
npuéMa IMaUeHTa B MEAUIMHCKOM YYPEXACHHH H PacXoisl Ha OOCIIyXHBaHUE NMALHEHTa,
3a CYéT HMMEKINEHCSs HCTOPHU PECIHPATOPHOTO COCTOSHHS, a TaKXKe NpPEeayNnpeKICHHS
clydaeB HeEOOOCHOBAHHOTO OOpaleHus TUOC Hao60pOT, CBOEBPEMEHHOIO OOpAaIlEHHS HO
o6ocTpenus 60ne3HU.

B 3asBieHHOM cHcTeMe M cnoco6e JOCTHTHYTO CO3JaHHe IPOrpaMMHO-aNNapaTHOTo
KOMILIEKCa JUIS  JOMAIIHEro  HCIOJb30BaHMS, BBICOKag  TOYHOCTH  AJIrOpUTMA
aBTOMATHYECKOrO ONpeesieHHus THIIa JbIXaTeIbHBIX NIyMOB (0Kk0J0 80%), UTO B COYETAHHH
¢ BpaueGHBIM OCMOTPOM, MO3BOJISIET NMPAaKTHYECKH MCKIIOYHTH YEJOBEUECKHH (QakTop mpH

JAUArHoCTHUKEC peCIAPATOPHOTO 3a00JIeBaHUA.



ot}

a3

ANTOpATM aBTOMAaTHYECKOTO OINpeJeNeHHs] THIA IBIXaTeIbHOr0 IIymMa HMeeT
HOBH3HY, 3aK/IIOYAIONIyIOCS B aJalTaldi W3BECTHHIX MOAXOAOB B MAUIMHHOM OO0ydYeHHH K
y3Ko#f 3ajmade KiacCMQUKAUMM PECHHPATOPHEIX IOYMOB: ajanTamus o6OCHOBaHA
OTpaHHYEHHBIM 00BEMOM 6a3bl JaHHBIX AyLHOCHTHAIOB DECIHPATOPHBIX IIYMOB H HX
CHENU(UIHOCTBIO, M 3aKIIOYaeTcsi B HCIOIB30BAHHH IOJXOASINEH apXHTEKTYPBI
HEHpOHHEIX ceTed HW moaxoma mepeHoca oOydenus (transfer learning) B mpormecce

oOyueHus.

Ucrounnku uapopManuu

1. marent Poccun Ne2354285, omy6u1. 10.05.2009

2.nareHT CCCP Nel1777560, omy6:m. 23.11.1992

3. marenT Poccun Ne2304928, ony6un. 27.08.2007 (mpotoTuin)

4. natent CIIA Ne 7,149,347, omy6n. 12.12.2006

5. A. Kandaswamya et al., Neural classi$cation of lung sounds using wavelet coeficients.
Computers in Biology and Medicine 34 (2004) 523-537
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ITpunoxenue 1

1. Ectp au y. Bac XpoHHYecKHe 3a00lIeBaHHS OPraHOB IBIXaHHUSA?
Her;*/ Actma / XOBJI / Hoe

2. Ha uto xanyerech?

Kamens / JTuckompopt B rpynu / Oppinka / TeMneparypa / Bons B ropne / Hacmopk /
PaccrpoiictBo numesapenus / Cnabocts

3. C gero Hayayoch 3aboneBaHue?
Kamens / Boxp B ropne / Temneparypa / Cna6octs / Tonosras 6omns / HacMopk / Oxpika /
PaccTpoiCTBO NUILEBapEHHUS

4. OreHnTe KaK GHICTPO IMPOUCXOAMIIO HAPACTAHHE CUMIITOMOB B Havaie 3a6oseBanus: OueHb
6eicTpO (3a wackl) / Beictpo (B Tewenue 1-2 npueit) / [TocteneHHO (B TeYeHHE HECKOIBKHX
nueit) / MetenHo (B TeueHNe Helenu U 6onee).

5. Temmeparypa:
Kakas ceifyac: He noBbileHa / MOBbIIICHA, A0 38 / Bbime 38
JIUTeNbHOCTS: B TeueHue qust ' 2 pus / 3 mua /4 nus / 5 queit / 6 u Gonee
Kak u3mMeHmHIach 3a BpeMsi GOJIe3HH: OCTaeTCs Ha OJJHOM ypoBHe / OBLIO IJIOXO0, CTANI0
OK, IIOTOM CHOBA IUTOXO / GBUIO OK, CTAJIO TUIOXO0 / OBLIO IJI0XO, CTAJIO OK
TMocite npreMa XapOoMOHKAIOMIAX TEMIIepaTypa CHA3HIACh (€CIIM TEMIIEpAaTypa BBILIe
38): Jla, mamosnro / Jla, HO TOJNBKO Ha Iapy 4acoB W/wiM HesHauuTenbHo / Her / He
HMPUHUMAIH JIEKapCTBO
O3H06 (ecnu Temeparypa Bole 38): ecTb / HET
HcupIThiBaeTe M Bbl IMOBHINIEHHOE MOTOOTHENCHHE (IIpH IONO3PCHHHM Ha, TPHIN HIH
nHEeBMOHHMIO OakTepranshyro)? [la / Het

6. Oxapaxrepu3yite CBOH Kalllelb:
- Cyxoit / C MOKpOTOIi;
- Hexonrpomupyemsiii / IlpuctynooGpasueii / Dnn3ogudeckuii / Hocro;IHHLm Kak gonro
BHI Kannisiere? Mensie nByx Henels / Menbine Mecsia / Heckonbko Mecsnes / bonee rona
UaMeHmiIcA M XapaKTep Kallls MOCIE TOro, Kak Bam crano xyxe? Her / Ymensumics /
Ycumunes / Bout cyxoif, cTai ¢ MOKpOTOH
OxapakTepHu3yiiTe MOKPOTY: (€CIIH BBILIE OTMEUYEH Kallelb C MOKPOTOH):
- Jlerko otaensemas / TpyaHo otaensemas,
- Becusernas / Benas / XKenras / 3enenas / C KpaCHBIMH IPOXHIKaMH (TIPOXKHIIKM MOTYT
ObITE Be3ze);
- CkyznHoe koinu4ecTBO / YMEPEHHOE KOIHYECTBO
V3MeHHICA JTH XapaKTep MOKpOTBI IIOCHE TOro, Kak BaM ctano xyxe? Her / Crana ryme
(taxeno otaensiemas) / Crana usetnoit / Crano 6onpmie / CTano MeHbIIe

7. Ogppiuoka:
OxapakTepu3yiiTe CKOpPOCTh pa3BUTHs omsiuki: PasBuBaercs 3a MuHYThl / Hapacraer
TIOCTENEHHO B TEUCHHUE AHA MM Oolee ,
IIpuCyTCTBYeT JNH ONBINKA TpH oObMHON st Bac ¢usmdeckodt Harpyske: [la / Her
Bo3HHKaeT JIM 3aTpyAHEHHOE Abixanue Houbto: Jla / Het (ipu mono3penuu Ha actMy) Korna
HAuQI¥ MCIBITHBATh ONBIIKY? Bomee roma masax / Mecsan nasax / B Teuenue menenw /
Ceronmus
V3MeHM/IACh TH BBIPRXEHHOCTh OJBINIKH ¢ MOMEHTa Hadana 3aGoneBanus? Ycuimnachk /
VYMmensumunace / Octaercs npexHen
M3MEHUIIOCH T KOJIMYECTBO 3MM30/I0B OJBIIKKA C MOMEHTa Hadasa 3a00j1eBaHus?
(ec OHa OCTpas, a He IIOCTOSHHAA) Y BeNMUIIIOCH / YMEHBIIIOCH / OCTaeTCs NPEXHUM

8. HchbIThIBaeTe JIM BBI CBHCTAIIEE AbIXaHUe (H003peHne Ha acT™My HiaH xo6m)? Jla / Her

9. OxapakTepHu3yiiTe BHIpaxxeHHOCTH ciiabocti. Huskast (yctanocts) / YMepennas / Beicokas

10. OxapakTepH3yiTe BEHIpa)X€HHOCTh AMCKoMdopra B rpyau. Huskas / Ymepennas / Beicokas



11.

12.

13.

14.

15.

16.

17.
18.

19.

20.
21.

22.

23.
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HcneiTeiBaeTe M BBl KaKHe-INOO M3 MEpedHCICHHBIX CHMITOMOB mpoctyxsl? Hacmopk/
Bois B ropie / Uuxanue / 3aJ10)KEHHOCTH HOCA

HcnprTbiBaere 1 BBl KaKue-IHOO M3 NEPEUMCICHHBIX CUMIITOMOB MHTOKCHKauuu? boib B
Mbimnax / bons B cycraBax / ['onoBHas Goib

Hackonbko BeIpaxxeHa 3Ta 6016? Crnabo / Ymeperno / CHibHO

(ecm OBPUTO yKa3aHO B Hayalie PO paccTpoiicTBO muineBapeHust). Kakue BBl HCHIBITHIBAacTE
npobnemsl ¢ numeBapeHneM? Tommora / PBota / Jluapes CKonbko IHEH HCHBITHIBacTe
cuMiToMel? 1-2 aus / Henens / Gonpine (0JHO3HAYHO IMPHYKHA HE B JIETOYHOM HH(EKINH)
OGparuTe BHUMaHHE Ha IIBET CBOCH KOXKH, OTTEHOK I'y0 ¥ HOrTed. MOXHO JIM Ha3BaTb €ro
OnemqHBIM W/WIM CHHIOIIHBIM (TP IOJO3PEHMH Ha X00JI, NMHEBMOHHMIO THIIHYHYIO H
ATHIIUYHYIO BUPYCHYIO, OponxuTs! 1 rpumm)? [la / Het

He u3MeHss 0GBIMHOTO JbIXaHHS, TOCYUTANWTE KOJTHYECTBO BAOXOB 32 MUHYTY, (BBOJ YUCIIA)
(mpu mono3peHuH Ha 060CTPEHHE aCTMBbI, X001, BAPYCHOM OPOHXHTE, THEBMOHUHU THIIHIHOM
U aTUIHYHON BUPYCHOM)

Jenanu yu BB aHATM3 KpOBH 3a mocinemue S5 nueit? Jla / Her

Bribepure noaxoasamuii IpoMexXyTok (eciu J1a):

JletikouuTsL: 10 4 / 4-9 /10 u Gonee

COQ: myxuunsr: 1o 10 /11 u Gonee, xenumunsl: 1o 15 /16 u 6onee DosuHobmb! (1IpH
MIOJIO3PSHUH Ha acTMY): 10 4 / 5 u Gonee

C-peaxtuBHBI GesIoK (IpU MOKO3peHUHH Ha X006 U Bce mHeBMOHUH): 1o 50 / 50 u Gonee
Kypure (momo3peBaeM GakrepuanbHbi OporxuT wiy xo6m)? a / Her

MO>HO 1M OTHECTH YCJIOBHS Bamieil paGoThl K MOTEHIMAIHFHO OACHBIM JUIS 3I0POBbs (€CIH
He 3HaeM U3 NpoQMIL), TAE €CTh YacThIi KOHTAKT C ABIMOM, XMMHUYECKMMH CpEICTBaMH,
HHPEKUMAMH, adpO30JIMH, IIEPCTHIO, MBUIHI0, KpackaMu U T.A.? (IOx03peBaeM OCOOEHHO
TOKCHYECKHH GPOHXHT, HO TaKKe acTMY, X001, OpOHXHUT GaKTepHaIbHBI). ‘
Ecre mu y Bac CKJIOHHOCTh K UICPTHYECKHM peakmusM (YMXaHHE, CIIE30TOUYHMBOCTS,
HACMOPK) Ha TBUIBILY, {BETEHHE TpaB, nbL1b U T.4.7 [la / Het. (Ipu nono3peHHH acTMEI)
EcTb JIH Cpeiy BalluX pOACTBEHHUKOB acTMaTHKu? Ja / Het (mpy mono3peHuH acTMEI)

3a nocneguue 10-12 gHel, KOHTAaKTUPOBANH JH BBl C JAPYTHM 4YEJIOBEKOM C IIOXOXHMH
cumiromamu? Jla / Her (ipu o103peHUH aTUIIMYHOM BUPYCHOH THEBMOHHH)

Jlo Hayana CHMIITOMOB, KOHTaKTHPOBAIM M BBl C arpeCCUBHBIMH (pakTOpaMH BHEIIHEH
cpensl (IbIM Ha moXkape, OGeTOHHAs MbUIb, MoKpacka aoMma)? Ia / Her (npu momospenun
TOKCHYECKOTO OPOHXUTA)

HenocpeacTBEHHO 10 HaYaia CAMIITOMOB, CBLI I city4aii nepeoxnaxaenus? Jla / Her (npu
oJI03peHuH OpOHXUTA GaKTEPHATBHOTO



16
IMpunoxenne 2

IMepuoauueckuit ompocHHK 1o 3a6oneBanno ACTMA
- Korpa srepBhie y Bac nosBHIMCE CHMIITOMBI &CTMBI
- B xakoM Bo3pacTe JUarsOCTHPOBAJIH aCTMY
- Yro yxyamaer TeueHue Bainel acTMBI:
- aJUIEPTeHBl: TAPAKAHBY/ TIBUICBHIE KIS/ TIECEHE/ XKUBOTHBIE/ TIbLTBLIA;
- pa3sApaXUTENN: CHIBHBIC 3allaXy/JbIM CHT'apeT;
- HHOE: pecIUpaTopHble HHeKun/ena/pusnyeckas Harpy3Ka/moroga/ crpece
- HE 3HAIO
- - HCIoJb3yere MUK Guoy?
Eciu 1a: kakoe Balie MaKCHMaJIbHOE 3HAYCHHUE (uugpa)
- Memana 4 acTMa BBIIOJHATH OOBIYHBIH 00Be€M PabOTHI 32 (nepuon onpoca)
Bce épems — o4enb yacmo — uHo20a — pedko - HuKo20a
- HcneITBIBAJIK JTH 3aTPYAHEHHOE JBIXAHHE 32 (nepron onpoca)
Yawe, yem pas 6 denv — pas é Oenv — 3-6 pas — 1-2 pasa — nuxoz0a
- TIpochmanuce i HOYBIO MK YTPOM (paHblIe 0OBIYHOr0) M3-32 CHMITOMOB
ACTMBI 3a (nepuon onpoca)
4 u 6onee Houeii — 2-3nouus — 1 Houb — HU pa3y
- Kak 65! Bl olleHnin , HacKOJApKO BaM y 1aBanoCch KOHTPOJIMPOBATH acTMy
3@ (nepuon onpoca)
Coecem ne yOaeanocs — NNOX0 — 8 HeKOMOPOU CMENEHU — XOPOULO — NOTHOCMbIO
- Vcnonp30Baly JIH cerofHsl GPOHXOIMTUK KOPOTKOTO NEHCTBHA/ IKCTPEHHOE

JIEKapCTBO
Ia - nem
1. VcneITBIBAIM JIM CErOJHS HOBBIE HIHM YCHIMBAIOMIMECH CHMIITOMBI
(TemmepaTypa, Kauesb, 60k B rpyIH, HACMOPK H T.H.)
Ja - nem

- Ilpunsim m cerozpHs JiekapcTBa 06a3o0Boil Teparuu
Ma, nornocmolo — 04, 4acmuyHo - Hem

- JlanHsle nuK oy 3a cerogHs
Ympowm..... — euepom....
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Ipunoxenue 3
IMepnoauyeckuii onpocHuK 1o 3abonesanuio XOBJI

- B xakom Bo3pacre quarsoctupoBad XObJI
- IlpuGeraere Ju K LATENEHONU OKCHT€HOTEPAIIMI?

Jla - nem
. CKOJBKO HCTIONB3YETE JTUTPCB B MUHYTY (undpa)
- CKOJIBKO 4acoB B CPEIHEM B I€HBb HYKHO HCIIOJIb30BaTh CUCTEMY  (unppa)
- Ectb 11 comyTCcTBYIOIIAsA acTMa

la - nem

- B cpenHeM Kak 9acTo 3@ (nepuon onpoca) BBl HCITBITHIBATIH
- OIBIIKY B COCTOSSHUH ITOKOS
Ioymu nocmosiHHO — O4eHb Yacmo — UH020a — PeMs. Om 8PEMEHU — UHO20A — COBCEM He
UCNLIMBIBAIO
- Oppinky npu ¢pusugeckoi pabore
IToumu nocmosHHO — O4eHb YaCmo — UHG20A — 8PEMS OM BPEMEHU — UH020a — COBCEM He
UCnbIMuvLEalD
- becnokoiicTBO, 4TO BEI MOXETE NPOCTYAUTHCS
IToumu nocmosHHO — O4eHb 4acmo — UHC20a — 6peMsi OM 6PeMEHU — UHO20a — COBCeM He
UCnbLIMbIEAIO
- IMoxaBieHHOE HACTPOCHHE U3-3a MPOOIIEM CO 3I0POBBEM
IToumu nocmosHHO — O4eHb YACMO — UHC20A — BPEMA OM BPEMEHU — UHO20a ~ COBCeM He
UCHbLIMBIEAIO
- Be1 kamuisanu
IToumu NOCMOSIHHO — O4€Hb Yacmo — UHO20A — BPEMSL OM BPEMEHU — UH020a — COBCEM He
UCNBLIMBLBAIO
- ¥V Bac BeLIensIack MOKpOTa
IToumu nOCMOAHHO — OYEHb HACMO — UHO20A — 6PEMS OM 6PEeMEHU — UHO20A — COBCeM He
UCNBIMBIBAIO
- B cpemHeM 3a (nepuon onpocay HACKONBKO Bbl OBUTH OrpaHH4eHB! B CIEAYIOMHX
BHJAX JCATENBHOCTH U3-3a NPOOJIEM C AbIXaHHEM:
- Tsxenple Qu3nyecKue Harpy3KH
Cosepuienrno ozpanuyen(a) — Kpaiine 02panu4en(a) — yMepenHo
ozpanuyex(a)

HEeMHO20— COBCEM HE

- YMepennsle puznueckue Harpy3Ku
Cosepuienno ozpanuden(a) — Kpaiine 02PAHUYEH(a) — YMepeHHO
ozpanuyen(a)

HEMHO20— COBCEM HE

- IToBcemHEBHBIE 3aHATHS A0Ma
Coeepuienno ozpanuyen(a) — Kpaiine 02panuyen(a) — yMepeHHo
ozpanuuen(a)

HEMHO20— CO6CeM HE

- O6uieHue ¢ TOIBMHA

Cosepuenno ozpanuyen(a) — KkpaiiHe 02paHuYen(a) — ymMepeHHo
ozpanuyen(a)

WCHBITBIBAIM JIM CETOAHS HOBBIE HIIM YCHJIMBAIOIIMECS CHMIITOMBI (TEMIIEpaTypa,
Kallels, 601k B IpyId, HACMOPK H T.1.)
Jla - nem

- IpuHsH 1 ceronHs JieKapcTBa 6a30BOH Tepanuu
la, nonnocmuio — 04, YacmMu4HO - Hem

- Vicrionb30Bai JI cerofiHd GPOHXOJIMTHK KOPOTKOTO AEHCTBHS/ JKCTPEHHOE

nexapcTBo /la - nem

HEMHO20— CO8CeM He
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IIpunoxenue 4
[lepuonuyeckuii OMPOCHHUK MO MHEBMOHUH

- Kax m3menunnocs Bamie o6imee caMoO49yBCTBHE € IIOCIEHETO BBOJIA JaHHBIX
He uzmenunocwy — cmano xysce = cmano ayvue
- KoHcynpTHpOBaINCH JIH BHl y Bpada HaCUeT MCIIBITEIBAEMBIX CHMIITOMOB
Ma - nem
- Kakoii nuarso3 nocrasmi1 Bpad
IIneemonus (baxmepuanvhas) — nHeémorus (8upycras) — 6ponxum (baxmepuanvroiii) —
oponxum (supycuwiii) — epunn — OPBH
- B kaxue yacsl Bel npuHuIMaeTe aHTHOHOTHK
- IIpunsmu mu Bel Bce HeoOXoauMble MEAUKAMEHTBI CETOAHS
- Kaxkas O6pu1a MakcHMalIbHAS TEMIIEPATYPA TeJa C MOCIEIHETO BBOJA AAHHBIX
- HMamenuics nu Xapakrep Kaluld ¢ OCJIEAHEro BBOAA JaHHBIX
Hem — ymenvwuncs — ycununcs — 6ein cyxotl, cman ¢ MOKpomou
- /smeHnach 1M BRIpaXKEHHOCTD OJBIIIKH C IOCTIEIHETO BBOJA JaHHBIX
Hem — ycununace — ymenvuiunace — ocmaemcs npexcreu
- V3meHusics iu XapakTep MOKpPOTEHI C ITOCIIEHETO BBOJA JAHHBIX
Hem — cmana gywje — cmana yeemuou — cmano bonvuie — cmano MeHvule — NOAGUNOCH
Kp0o8oxapkanve
- Oxapaxrepu3yiiTe xapakrep c1abocTh
Husxaa — ymepennas — vicoxas
- Oxapaktepu3yiiTe BEIpaXXeHHOCTh ACKOMdopTa B Ipyau
Husxaa — ymepennas — evicoxas
- Jlenanm oOImuii aHAIN3 KPOBH, €CIH J1a, YKAKUATE
netikoyumos - CO3

[Tpunoxxenue 5
[Nepuoauyeckuii ONPOCHUK O OPOHXUTY

- Kak uamenmnocs Bamre o6mee caMo4yBCTBHE € IIOCIIEAHETO BBOAA AaHHBIX
He uzmenunoce — cmano xysice = cmano ryvue
- KoHcynsTupoBanuch 1M BH y Bpaya HacueT UCHBITHIBAEMBIX CHMIITOMOB
Ila - nem
- Kaxoii tuarao3 nocraBun Bpad
ITneemonus (bakmepuanvras) — nHeeMonus (eupycras) — 6ponxum (bakmepuanvHviii) —
bpouxum (supycuuiii) — 2punn — OPBH
- B xakue yacwl Bel mpuHIMaeTe aHTHOAKTEpHAIBHOE CPEICTBO
- Ilpunsiu ma Bel Bce He06X0AUMBIE MEUKAMEHTEI CEIOHS
- VsmeHuscs M XapakTep Kaluld ¢ MOCIEAHEro BBOJAA JaHHBIX
Hem — ymenvwuncs — ycununcs — 6vin cyxoti, cman ¢ MOKpomot
- VisMenwuics u XxapakTep MOKPOTEI ¢ IOCJIEAHETO BBO/A JaHHBIX
Hem — cmana zywe — cmana yeemuou — cmano bonvute — cmano meHvule — NOABUNOCH
Kp0o80oXapKaHve
- HWaMenmnach i BEIpaXX€HHOCTH OJBIIIKH C TOCIEIHETO BBOJA JaHHBIX
Hem — ycununace — ymeHouunaco, — 0CMAaemcs npesjicCHeu

ITatenTHbI moBepenHbI Ne(52 M.I1.I'opstaxo



®opmyia uzobpereHns

Cucrema Ui JHAarHOCTHKH 3a0o0JieBaHHil OpraHoB [BIXaHMS, COJAepXamas
CBSA3aHHBIE ITOCIENOBaTeNbHO OJIOK 3abopa cHUrHana JJId 3alHMCH ayJAHOCHTHAaJa
IOBIXATEJIBHBIX I[MYMOB C HHCTPYMEHTOM [UIS  aQyCKYJNbTalMM, IOACHCTEMY
npeABapUTENbHOM 00pabOTKH ayqMOCUTHANA, @ TAKXKe MOJCHCTEMY aBTOMaTHYECKOM
Kinaccu(GUKAIMK ABIXaTebHEBIX IIyMOB U MOACHCTEMY ONpeNieIeHNs (a3 NbIXaHHs Ha
OCHOBE aJIrOpPHTMa OOHAPYKEHHS TOJI0COBOM aKTUBHOCTH, Biiok 06paboTKM NaHHBIX
Biok mpemocTaBieHHSA W BHU3yalH3allUd MHQOPMALMH, OMAUYAIOWAACA MeM, Ymo
JIOTIOIHUTEILHO CHabXeHa MOACHCTeMOi ompocHuKa, biok o6pabGoTKM NaHHBIX
BHIIIOJIHEH B BHJIE€ DKCIEPTHOH CHCTEMBI, BXOABI KOTOPOH COCJMHEHEI C BBIXOAAMH
BCEX IMOJCHCTEM, IMPHUYEM IMOJCHCTEMA ONIpeneieHus (a3 AbIXaHHs BBINOJTHEHA IS
pa3OHeHdss MCXOTHOTO ayAHOCHUTHald Ha (asbl BAOXOB H BBHIJOXOB, a TaKxke
pPasMETKH BPEMEHHBIX MHTEPBANOB, B KOTOPBIX OBLI 3aQUKCHPOBaH XpHI, a
[OACHCTEMA aBTOMATHYECKOH KiTacCUPHKaUK ABIXaTEJILHBIX IIYMOB BBHIMOJHEHA Ha
OCHOBE AJITOPHTMOB MAaIIMHHOTO 00y4eHHs C BO3MOXXHOCTBIO MOJIy4YCHHS pe3yibTara B
BHUJIc HaGopa BepOATHOCTE! OTHECEHMS /[BIXaTENBHOrO IIyMa B OIMH M3 ISTH KIIACCOB:
HOPMAIBHOE IbIXaHHe, CyXHe CBHCTSINNE XPHIBI, CyXHe OGacoBbI€ XPHIIbI, BIIaXKHBIC
XPHIIBI, KpeITHTAIMS.

Croco6 AMAarHocTHKH 3a60jeBaHMii OpraHOB [BIXaHHsA, BKJIIOYAIOUIHH B cebd
CIEAYIOUINE ITAIbI:

- mocpeacTBoM Onoka 3abopa curHana Ui 3allUCH ayAMOCHTHAla JBIXaTENbHBIX
IDYMOB C HHCTPYMEHTOM JUIs ayCKyJIbTAU¥H 3allUCHIBAIOT ayAMOCHTHAN, ONH(POBaHHEINA
C MOMOINBIO MMIIYJIGCHO-KOAOBOM MOIYJSIIMH M COXPAHSIOT Ha 3alHChIBAIOIIee
ycTpoiictBo B popmare PCM B 61oke 3a50pa cHuraana

- IOCPENCTBOM IIOJACHCTEMBI ONPOCHHKAa (OPMHPYIOT M PaHXXHPYIOT OTBETBI Ha
BOIPOCHI IEPHOANIECKOTO JINOO0 THArHOCTHIECKOTO ONIPOCHHKA O COCTOSHUM 310POBbS

- IOCPEACTBOM IOICHCTEMBI IpeBapUTeNbHOM 00paGoTkM ayAHOCHrHaina
OCYIIECTBIIAIOT MOJABICHHE LIIyMa, YacTOTHYIO QHUIBTPALHIO M IOCTPOCHHE YaCTOTHO-
BPEMEHHOIO IPEACTABJICHUS IyTeM pacyéra MeN-CIEKTpa M MeJ-YaCTOTHBIX
KeICTPATbHBIX K03 duueHToB

- IOCPENCTBOM IIOJCHCTEMBbl aBTOMATHYECKOH KIacCHQHKAIHM JAbIXaTEIbHBIX
HIYMOB OCYINECTBISIOT KIacCH(QHKAIMOHHYIO OICHKY JBIXAaTeNBHOrO IIymMa IIpH
NOMOIIY AJIrOPUTMOB MAIIHHHOTO O0ydeHHs HEHPOHHOH CETH pe3yJbTaTOM KOTOpPOH

ABJIAETCA BEPOSATHOCTH OTHECCHHS ABbIXATCIIBPHOIO IIyMa B OJHH M3 MATH KJIACCOB!



HOPMAJIBHOE JbIXaHWe, CyXHe CBHCTAINUE XPHUIIBl, CyXHe OacOBBIC XPHUIIBI, BIAXHBIE
XPHIIBI, KpENUTALUS

- MOCPEACTBOM IOACHCTEMBI OmpefAeNieHHs (a3 ABIXaHHs OCYIIECTBIAIOT pa3OHEHHE
HUCXOJHOTO CHTHaIa Ha (pa3sl BIOXOB M BBHIIOXOB, a TAK)XXE€ Ha BPEMEHHBIE IIEPHOJBI, B
KOTOPBIX OBUI 3a)MKCHPOBAH XapaKTEPHEIN ABIXaTCbHBIN IIyM

- TOCPEICTBOM OKCIIEPTHOU CHCTEMBI (OPMHpPYETCS HTOroBas OIE€HKAa COCTOSHHS
PECIIUPATOPHOrO 310pPOBbS MANUEHTa C YYETOM KIACCH(QMKAIMOHHOA OLEHKH
IBIXaTEeNbHOro IIyMa, OTBETOB Ha BONPOCHI JUArHOCTHYECKOrO H IMEPHOAHYECKOIO
OIIPOCHHKA, a TaKXe IIPOJOIKUTEIbHOCTH (baé BIOXa U BBIIOXA

- MPEeAOCTaBISAIOT Pe3yNbTaThl pabOTH 3KCIIEPTHOH CHCTEMBI C IOMOIIBIO OioKa

IPEeIOCTABJICHHUS U BU3yaln3anuu HHGopManuu

IMatenTHsI# moBepeHHBI Ne052 M.IIL.I'opsiuko
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J Yyras npoBepeHHas JOKYMEHTALKA B TOM Mepe, B Kakoi OHa BKJIFOYEHA B 061aCTh [TOHUCKA. .

B. JOKYMEHTBI, CYUNTAIOIIUECS! PEJIEBAHTHBIMUA
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Dnocnez[ylolune JIOKYMEHTEI yKa3aHsl B IPOJ0/LKeHHH rpadisl B
COOBIE KATErOpPHH CCHUIOYHBIX JOKYMEHTOB!

"A" NOKYMEHT, onpeensroni o6muit yposeHb TeXHUKH

“E" 6onee paHHHIH JOKYMEHT, HO ONYGIMKOBAHHbII Ha Aary

noaa4yH eBpasHicKoil 3a9BKH WK f10C/IE Hee
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“&" ROKYMEHT, ABNAIOMMIICA NATEHTOM-aHAIOrOM

I[aTa JCHCTBUTETLHOTO 3aBCPILUCHHUSA MATCHTHOTO MOWCKA;
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