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CUCTEMA ANS PEANI3ALII METOAA AIATHOCTUK MHEBMOHIN
NMACBHOIO EXOJTIOKALIEIO

A. €. AnikoBa, [1. O. ®egotos., B. A. KnumeHko?, K. O. AHOBCbKa'

Xapkiscbkuli HayioHa/1bHUl yHisepcumem padioe/IeKmpOHIKU
1Xapkiscbkuli HayioHa/lbHUU Medu4HuUll yHisepcumem

Y cTaTTi onMcaHO KOHCTPYKLi0 06/1aHaHHS ANns peastisauil cnocoby AiarHOCTUKM MHEBMOHIT METOAOM NacuBHOI €X0s10-
Kauii. [liarHoCcTuKa 37iiCHIOETbCS 3aBAAKM MPOC/YXOBYBaHHI0, iAeHTUAIKaLIT Ta BUAB/IEHHIO MICUSA NMOJIOXEHHS MKepen
NaTooriYHMX LLYMIB Y AUXaJTbHI cucTemi nauieHTa. MpucTpili po3po6eHo creLiasibHO 415 peastizadii cnocoby AiarHOCTUKN
NMHEBMOHIT METOA0M MacuBHOI exookaLii Ta BunpobyBaHo. OTpuMaHi 3anmMcu akyCTUHHUX CUTHaUTIB AMXa/IbHOTO NaTepHy
MatoTb BUCOKY SIKICTb, Cam NPUCTPIN 3py4HUiA Ta NPOCTUIA Y BUKOPUCTaHHI.

KntouoBi crioBa: MHEBMOHIS, ayCKy/bTallisl, NacMBHAa eX0/1oKalis, AuXasibHUI naTepH, 6poHxodoHorpadis, AUX.

CUCTEMA ANs1 PEANI3ALIUN METOAA ANATHOCTUKN MHEBMOHWIA
MACUBHOW EXO/TOKALLEN
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XapbKoBCKUl HayUOHa/IbHbIU yHUBepcumem paouos/IeKmMpPOHUKU
1Xapbkosckull HayUuoHas1bHbIU MeduyUHCKUl yHUsepcumem

B cTtarbe onucaHa KOHCTPYKUUSA 060py,ﬂ|OBaHI/IF| Ona peanmsaumm crnocoba ANarHoCTUKM NHEBMOHUN METOA0M naccuBHON
axonokauuu. inarHocTmka ocyLLecTsseTcs 6naro,qapﬂ npocnywmsaHuio, VI,D.eHTVI(bI/IKaLI,I/IVI 1 BbIABJ/IEHNKO MECTOIMOJT0XEHNA
MCTOYHMKOB NaTo/10rmyeckmx Lwymos B ,ﬂ.le&TeﬂbHOVl cucTtemMe nauneHTa. YCTpOVICTBO pa3pa60TaHo cneynanbHO ANnAd pea-
insaunmn crnocob6a ANarHoCTUKM NHEBMOHU METO40M naccuBHoM 3X0N0KaLUMn 1 ncnbiTaHo. MNMonyyvyeHHble 3anmcy akycTuyec-
KX CUTHaU10B AbIXaTe/IbHOro narrepHa MMerT BbICOKOE Ka4yeCTBO, CaMO yCTpOVICTBO y,ﬂ,06H0 N NMPOCTO B NCNOJIb30OBaHNN.

KntoueBble crioBa: NHEBMOHUS, ayCKy/IbTaLysl, TACCUBHAs 3X0/10KaLMsl, AblXxaTesbHbIl naTTepH, GpoHxocoHorpadmsi, AUX.

SYSTEM FOR IMPLEMENTATION OF METHOD FOR PNEUMONIA
DIAGNOSING BY PASSIVE ECHOLOCATION

A. E. Apikova, D. O. Fedotov, V. A. Klymenko?, K. O. Yanovska*
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The article describes the design of equipment for implementing the method of diagnosis of pneumonia by the method of
passive echolocation. Diagnosis is done through listening, identify and determine the place of the provisions of pathological
noise sources in the respiratory system of the patient. The device is specially designed for implementation of the method of
diagnosis of pneumonia by the method of passive echolocation and tested. The recordings of acoustic signals of respiratory
pattern are of high quality, the device itself is convenient and easy to use.
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Beryn. [THeBMOHist € TONOBHOIO iHQEKLiHOO MpU-
YMHOIO CMepTHOCTI AiTeli (15 % ycix BUNaaKiB cMepTi
cepep iTel 10 5 poKiB ) B ycboMy CBiTi. ¥ 2013 poui
Big mHeBMOHII nomepno 935 Tuc. fiteit y BiUi Ao
5 pokie [7].

Tomy cBo€uyacHa Ta TOYHA [iarHOCTHKA L{bOIO 3a-
XBOPIOBAHH$ Ma€ BeJIMKe 3HaUeHHS B JIiKyBaHHI. YuMm
paHillle BUSBIEHO MPoO/emMy, 3 KO0 Ma€e CIIpaBy
niKap-My/bMOHOJIOT, TUM OibIlie IaHCiB 3armobirtu
YCKJIaZIHeHb 3aXBOPIOBaHHS.

[7ist BUC/TyXOBYBAaHHS JUXa/JbHUX IIyMiB Oyau
3arpOIOHOBaHI eJIeKTPOHHI CTeTOCKOMU 3 MiJICHUJIO-
BaueM 3BYKY. Taki CTETOCKONM He Jy’>Ke TOLIMPEHi
y TIPAaKTHLIi JIiKapiB 3 MPUYMHUA BUCOKOI L[iHM Ta C/1ab-
KOI UyTHOCTI CK/IaZiHUX 1IyMiB. Lle nos’s3aHo 3 TUM,
1|0 Ha Halll Yac He iCHYE Mi/jCU/IF0BauiB, CIIPOMOXHUX
3a0e3MeunTH 0JHaKOBO A00Ope TiICUIeHHs yCiX 4acToT
yKy1Ii. Tako)k CTeToCKON CKOHCTPYHOBaHUH SIK 3aKpH-
Ta aKyCTUYHA CUCTEMa, 1110 CKJIa[,a€ThCs 3 KOHTAKTHOL
BOPOHKH, 3aKPUTOI MeMOpPaHO0, aKyCTHYHi BIaCTH-
BOCTI SIKOI MIHSIFOTBCSI 3aJIE)KHO BiJl CUJIM HaTHCKY,
MoJIiMepHUX M’ SIKUX TPyOOYOK Ta HaBYIIHMKIB. Kpim
TOTO, Ha SIKiCTb ay CKYJIbTaLlil BIIMBAHOTh TAKOXK LLIyMU
cepL i 30BHILLIHI YMOBU MpOBe/ieHHs 00CTe)KeHHS.

Konm nikap mpoBoauTh aycKy/ibTalito, BiH Ha-
MaraeTbCsl 3’ICyBaTh MicCLle 3HaXOpKeHHS JpKepesia
I1aTO/IOTIYHUX LIYMIB Ta 3a XapaKTepoM 3BYKY BHUsIB-
Jisie BUJ, narosioril. Bif xapakTepy ayCKyJIbTaTUBHUX
3BYKIB 3a/Ie)KUTh K/IiHiuHMN AiarHo3 [9]. IHoai mpu
BUCJ/IyXOBYBaHHI BUHUKAKOTb 3BYKH, SIKI HEMOJK/IUBO
imeHTU(]iKYBaTH BHAC/IIZIOK X HEUITKOCTI Ta c/1abKoO1
cui, abo 30BHIIIHI 1IyMH, 110 € 3aBaziaMu. Tofi -
Kap CYMHIBa€TbCA, [0 SIKOI ITaTO/Oril BOHU HaJleXKaTh.
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Puc. 1. Po3n0BCIO)KeHHS y BiICOTKAaX AUTAUYOI CMepT-
HOCTI BiJi MTHEeBMOHI y CBiTi [7]

Taxox ZJ11 HOBOHAPOZKEHUX Ta JiTell MOJIOALLIOro
BiKy IpoIjec aycKy/bTaljil Ma€ CK/Ia{HOII Ta 0bme-
>keHHs1. I1py 1poBeieHHi BUC/TyXOBYBaHHSI MaJjleHbKa
[OUTHHA YacTo 1/1aye, He MO)Ke BUKOHYBAaTH ITPOXaHHS
JliKapsi 11100 KOHTPOJIbOBAHOIO JAvxaHHs. He BuKo-
PHUCTOBYIOTb [Ji1 HOBOHAPO/)KEHUX CITipDOMETPIt0 Ta
nikgioymeTpito [2].

I71s1 3armobiraHHs MOMUIKOBUX [JIiarHO3iB Ta MOJIiM-
I1IeHHs1 pOOOTH JTiKapsi PY MOCTAHOBIi /1iarHO3Y Y BU-
MaJiKy Hel0CTaTHbOI KinbKOCTi faHux, BOO3 3anpo-
MOHYyBaJla BUKOPUCTOBYBaTH HACTYITHUN a/IfOPUTM:

$1K BUZTHO 3 aIropuT™My (pHc. 2), TIpH I1i103pi Ha ITHEB-
MOHII0 € peKOMeH/jaLlisi Ha [IPOBe/ieHHs1 peHTreHorpagii.
leit crioci6 Haziae iH(OpPMaLlito PO po3TalTyBaHHS
3ara/abHOro IMpoLecCy Y JIereHsiX MaljieHTa y BUIVISAI
3areMHeHUX AinsgHOK. Criocib ZocuTh iHhopMaTHBHUI,
asie Mae 1obiuHul eeKT y BUITIAZL PEHTTeHiBChKOTO
BUIPOMiHIOBaHHS. [IpoBecTy Take JOC/IIKeHHsI HOBO-
HapO/PKEHOMY JI0CUTb CKJIa[IHO, OCKI/IbKY MaJia IMTUHA
TMOCTIMHO PyXa€eThCsl Ta He BUKOHYE MPOXaHHsI JliKapsl.
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f};—a CxopoueHHA

e MepKyTOPHOT O TAK HI l
Brarnenna IMocnabnene abo Toxcixos
TPYOHOL KTHHI OporxiansHe
(6es obcTpyxui), MIXaHHA HI l
“KpeKdIyHe» i/abo

JIoKanbHi XpHITHI
TAK l TAK l I

Moxomea nmaesMoHiA — R-rpadia abo mouarok miKyesaHHA

Pyuc. 2. AJTOPUTM NPUMHATTS PillieHHsI TIPH AiarHOCTUL OPOHXO0/IereHeBUX 3aXBOPHOBaHb
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Kpim ayckysneratiii Ta peHTreHorpadii, icHyroTb i1
JIOCUTh iH(OopMaTHBHI Ta 6Ge3reuHi MeToau AiarHoc-
TUKU. J10 TaKMX METOZiB MOXKHa BiIHECTH MEPKYCit0.
Bina nonsrae y BUC/IyXOBYBaHHI 3By4aHHs [iJITHOK
IPYAHOI K/ITKU Mpu I IpoCTyKyBaHHi. [ aBTO-
Maru3alii TpoLecy Ha Tijio Tlalji€eHTa MoAal0Th Pi3Hi
aKyCTUYHIi KOJIMBaHHS Ta HAMAaratoThCs BUSBUTU MiCLIsI
3arajieHHs 38 TOHOM Pe30HaHCHUX BiAK/IUKIB. Takum
YMHOM MOYKHA BU3HAYMUTH TOHOTpadito, a 1o Hiil — cTaH
BHYTPIIIHIX CTPYKTYP Tisa. [IpobseMy aBTOMaru3arii
TpoLiecy MepKyCiiiHOro MeTOAy BUpIIIN/IM 3a paxy-
HOK amapary Locaphony, KoTpuii j03BOJIMB 3HIMaTH
JIBOMipHi aKyCTHUHi 300pa>keHHs [aTo/IOTiYHUX 3MiH
BHYTpilIHiIX opraHiB mauiedTa. [IpuHumn pobotu
LIbOT'0 arapary I10JIsira€e y TOMY, 1110 Ha TL/IO IallieHTa
HaK/1aJal0Th BUTIPOMiHIOBaYi aKyCTUYHUX 30y Kyt0-
ynx curHanie i Mmikpodonu. ITpy npoxopykeHHi uepe3
Ti/IO Malji€HTa, BiJ BUIMPOMiHIOBaua A0 TMpuiiMada,
aKyCTUYHMI CUTHaJl TPOHUKAE KPi3b Pi3Hi BHYTPIIlIHI
CTpyKTypu. IIpy 3amasbHUX TpoLiecax BHYTPILIHI
OpraHu, 3a3BU4ai, 30i/IbIIYIOTHCS Y PO3Mipax Ta Ha-
TIOBHIOIOTHCST PiJJUHaMM, HarpUK/aj, 30iMbIyeTbCs
KPOBOHArNoOBHeHHs. TOMy aKyCTHUYHUW CHTHa/l Ha
BUXO/I 3 Tijla Ma€ 3MiHEeHUW TOH 3a HAsIBHOCTI MaTo-
JIOTIUHMX TIPOLIeCiB, 1[0 JO3BOJISIE TAKOXK BHU3HAYaTU
po3mipu opraniB. YacToTHu#t giana3on Locaphony
cranoBuTs Big 300 I'y go 3000 I'u, npu LboMy TOU-
HiCTb OTPUMYBAHOTO 300pa’keHHsI TIaToJIOT i1 y T/IOIH-
Hi opiBHIO€E 2-3 MM [11]. Taka TouHiCTb 3yMOB/IEHA
po3MipaMu aKkyCTUYHOTO NpuiiMada. HeomikoM 1jboro
MeTozy € To0y/i0Ba JIMile JBOMiPHOTO 300pa’keHHs
TaTo/IOTivyHOTO Tipoliecy. Bka3aHuii MeToz, He MoxKe
BUSIBUTH TTMOWHY 3a/isiraHHs 3ara/ibHUAX TIPOLIeCiB Ta
MPOC/IyXaTy i ieHTudiKyBaT XapakTep 3BYKiB, SKi
Ge3rocepeHHO CTBOPIOIOTHCS TPU TTHEBMOHi.

HactyrnHum mMeTofioM BUC/TYyXOBYBaHHSI aKyCTUYHUX
(heHOMEHIB B /lereHsix mnaijieHTa € GpoHxohoHOrpa-
¢is. Ie mocuifykeHHs1, 3aCHOBaHe Ha 00’€KTHBHOMY
KOMIT'FOTePHOMY aHaJli3i pi3HUX XapaKTepUCTUK J1Xallb-
HUX IIyMiB. MeTo/ BUKOPUCTOBYIOTb /ISl OOCTEKeHHS
YCixX BIKOBHX KaTeropii MaljieHTiB. Y HbOMY Bi3yasti3allist
TIOpYILIeHb AMXaTbHOI CUCTeMM 0a3yeThCs Ha ZI0CTiKeH-
Hi YaCTOTHO-aMIVLTYZHUX XapaKTepPUCTUK [JUXalbHUX
1IyMmiB. 7 peastizarii MeToy CTBOpeHO KOMIT FOTEPHHI
aKyCTUYHUU AiarHOCTUYHKWM KoMILieKC «[larrepH—01» 3
riporpamHuM 3a6e3reuerHsM PatternMAK [5]. TTpustwmn
MeTOZy I10/IIra€ y peecTpavil yxaIbHUX LITYMIB 3a [J0T0-
MOTOFO aKyCTUYHUX MPUMadiB 3 BUCOKOIO Uy T/IMBICTEO Ta
IIMPOKMM CIIEKTPOM YacToT. MeToz 103Bosisie pikcyBaTh
YyacoBy Jiarpamy, TIpOMOpPL{iiHY aKyCTUYHOMY LIYMY,
KW BUKJIMKaHUM 3ara/lbHAMH TIpOLiecaMy Ta BUHHKAE
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npu AuxaHHi. HemonikamMu MeToy Ta MOro peasisatiii
€ Te, 1110 /IiarHOCTYEThCS JIULIe BUZ, OPOHXO/IEreHeBoi
aTosiorii, a BUSIBUTH, Y SIKi YaCTHHI AWXaJbHOI CHC-
TeMH 3HAXOJWUThCS TATOJIOTisl, HeMOXKIHBO. TpyOKy i3
3aryOHMKOM, B SIKili pO3TalIOBaHO /IaTUMK, HEMOX/TUBO
TIPYCTOCYBATH 10 HEMOBJISIT, 8 BUKOPUCTOBYBaHa B L1ill
CUTyaL|il Macka MOke CIIPUUMHATH He3pY4YHOCTI — Marli
JiTV Ta HEMPUTOMHI TIALIIEHTHA He MOXKYTh KOHTPOJTIOBaTH
[IXaHHSI.

[MigBozsUM TIiACYMKH, MaeEMO HACTYITHI pobiemMu,
sIKi TIOTPeOyIOTh BUPILLIEHHS: JOCTi/PKEeHHS TIOBUHHO
OyTy Ge3rmeuHrM, IIBUIKUM Ta 3PYYHHUM JIJIs1 YCiX BiKO-
BUX KaTeropiii; 0TpUMaHi CUTHa/IM MaroThb Oy TH JOCHUTh
iHhopMaTUBHUMU /17151 CTIOCOOY IMaCUBHOI €X0JI0KALlii;
MaroThb BWIy4aTHCsl 3 OCHOBHOI'O CMTHAaJ/y CTOPOHHI
LIYMU; IiJJCUJIeHHSI CK/IaJJHOI'O CHUTHa/y IOBUHHE
Oytu 6e3 mopyLIeHHs] HOT0 aMIUTITYJHO-YaCTOTHUX
XapaKTepUCTHUK.

Merta po00TH: CTBOPEHHS CTieLlia/TbHOI CUCTEMH JJIsT
aBTOMAarM3aLlii poLecy ayCKy/bTaLlii i peastizaLiii cro-
Co0y [1iarHOCTHKY ITHEBMOHIi TTAaCBHOIO €XO/IOKALIi€FO0.

Marepianu Ta MeToau JocaigpkenHs. /s Toro,
11106 BUPIIIIMTH MOCTAB/IEH] 3a/iadi, ro-nepiie, Tpebda
BUPIILUTH, y KWW CrOCiO [iarHOCTUYHA CUCTEMa
oTpuMyBatuMe iHdopmaliito Bif Tisia nauieHTa. s
peaJtizawii criocoby iiarHO CTUKY MaCUBHOIO €X0JI0Ka-
Li€ero moTpibeH aKyCTUUHUM CUTHAJ, 1[0 HaJXOOUTh
BiZipa3y 3 JeKIJIbKOX JaTuHKiB, SIKi PO3TallOBYHOTHCS
HAaBKOJIO TpYAHOI KMiTKM. [lani cUrHas mae Imif-
CUMTIOBATHCh, (iBTPYBATUChH Ta MEpPeTBOPIHOBATHCh
3 aHaJIOrOBOTO Ha LU(POBUH i TPOXOJUTH TIOANBLITY
06p06Ky 0OUHC/TFOBAIBHOIO CHCTEMOTIO 3a ZI0TIOMOTOI0
nporpaMHoro 3abe3meuenHst. Criocib macuBHOI eXo710-
Kallii BiZ[rioBila€ BUMOram Oe3reKu.

Ha puc. 3 npeacraBiieHa CTPyKTypHa cxema /iiarHoC-
TUYHOI CUCTeMHU [isl peasisallii crocoby macHBHOI
exosoKarjii.

MarpuLisi aKyCTUYHUX JaTurKiB siB/isie COO0r0 Habip
MiKpO(QOHiB, 1110 3aKPiTIIOIOTHCS Ha MTOBEPXHi LIKipy
TarjieHTa HaBKOJIO IPYAHOI K/IiTKu. Take po3TaliyBaH-
H$1 JaTYMKIB [J03BOJIsI€ TPUKMaTH aKyCTUYHI CUTHaIH,
YTBOPIOBAaHI IATOJIOTi€l0 BCepe/yHI Tija IaLjieHTa,
OJJHOUYACHO 3 Pi3HUX ayCKY/IbTaTUBHUX TOUOK. KoxxeH
3 JlaTUMKiB Mae BipTyanbHy KoopfuHaty D(X, y, z).
3aBAsKM [IbOMY y TIpOorpamMHOMY 3a0e3rneueHHi
KOMIT'I0Tepa Bi/j0yBa€eTbCSI PO3PaxXyHOK TOIOXKEHHS
y BipTya/lbHOMY IIPOCTOpI [pKeperia LIyMy.

15t HalibinbII 3pyYHOi y BUKOPHCTaHHI opMHU Ma-
TPUL|i aKyCTUUHUX JATUMKIB Ta 3MOTY BUKOPHUCTaHHS
il y HEMOBJIAIT i ZiiTeli MOMOALIOTO BiKy, MiKpooHU
MaroTh OYTH K 3MOra MeHIIUMH. YCsi KOHCTPYKLIis,
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Puc. 3. CTpyKTypHa cxeMa [JiarHOCTUYHOI CCTeMH JijIsl peasizaliii crocoby iarHOCTUKY MHEBMOHIN: 1 — MaTpHiis
aKyCTUYHHUX JIaTuMKiB, 1110 HAaK/Iala€ThCs Ha IPY/HY KIITKY MaljieHTa; 2 — [I1MHa Nepejjadi akyCTUYHOTO CUTHAIY;
3 — MynBTUIIIEKC; 4 — MiJcumoBay; 5 — Habip akyCcTUUHUX (GinbTpiB; 6 — aHa/MOTO-1{U(POBUIL MTepeTBOprOBaY;

7 — mporpamMHe 3abe3reueHHs1 KOMIT 10Tepy; 8 — 610k rpadiuHoro BifobpaxeHHs; 9 — 610K KepyBaHHS

TIPM 3aKpillJIeHHI Ha TiJli, He IOBUHHA 3aBakKaTy pyxaM
abo guxaHH0. MikpodoH, K1 HalOiIBLL T IXOAUTh
3a xapakrtepuctikamu — MEMS Analog Devices
ADMP801 [10]. Po3mipu 11boro MikpooHa CTaHOB-
Atk quime 3,35%2,5%0,9 mm. Kpim Toro, BiH mae
repeBaru mnepei 3BUYaliHUMH efleKTPeTHUMU MiKpo-
doHamu: CTilikuii A0 Ail 30BHIIIHBOTO CepeoBUIIIA,
Ma€e HHU3bKUI piBeHb LIYMY, 1110 Ay>Ke aKTyaJsIbHO B Jlia-
THOCTHLi OPOHXOJIETeHeBUX 3aXBOPIOBAaHb, XapaKTe-
PU3YETHCS Jy’Ke HU3bKUM PiBHEM eHeproCrioKUBaHHs
(17 mxA nipu Haripy3i 1B). [lanuii MikpodoH npu3Ha-
YeHUH J/11 BUKOPUCTAHHS Y CTyXOBUX ariaparax, aje
MOyKe BUKOPHCTOBYBATHCh i B iHILIUX MeIUYHUX MPU-
CTPOSIX 3aB/SIKM MaJIMM pO3MipaMm, 3pyYHOCTI MOHTaXy
Ta IHIIMM BKa3aHUM [epeBaram.

Bbyiok 00poOKM MiCTUTH MOCTiJOBHO MOEAHAHI
MY/BTUTIZIEKCOP, TiACUIoBad i Habip aKyCTUYHMX
GbinbTpiB i MoeAHaHMI 3 HAOOPOM aKyCTUUHMX [1aT-
YMKIiB IIMHOI0. Y 1IbOMY OJ/IOL[i aKyCTUUHUMA CHUTHAJ

Puc. 4. CxematuuHe 300pakeHHsI PO3TalllyBaHHS JaTuH-
kiB ([n), mkepena mymy (K) Ta HanpsIMKiB pyXy IIymy
[l0 JaTuMKiB BcepeuHi Tina narjienTa (Ln) y monepeuniit
TJIOIIUHI

3 [JaTUMKiB 00pOOJSETHCS /11 HACTYITHOI Tepenaui
[l0 KOMII FOTepY.

MynbTUIIIEKCOP TIPU3HAYEHO [JIs [10YeproBoro
repeMUKaHHs MiXX MikpodoHamu. Lle mae 3mory
MiJKII0UaTy [[iaTHOCTUUHY CUCTeMY JI0 LM(POBOro
BX0Ay MikpooHy Ha Komm toTepi. YeprosicTe Ta
LIBU/KICTb [TepeMUKaHHSI MiXK [JaTUMKaMU Kepy€eThCst
0/7T0KOM KepyBaHHSI.

[TigcumoBay y 11ii cxeMi MOTpibeH [1st MiICUTeHHST
aKyCTUYHOTO curHasy. OCHOBHOIO MpoO/IeMOI0 BU-
KOPHCTOBYBAaHUX Y MeAWYHIN TexXHilli mizcuioBauiB
€ HU3bKa TOYHICTb MiJJCUIeHHs Yepe3 MeTOUYHY I10-
XUOKy Ta TOXUOKU HeCHMeTPil CUCTeMH, BiICYyTHICTb
MOXX/TMBOCTI Ha/IallITyBaHHs HeoOXiZIHOTO 3aralbHOTO
KoedillieHTa MiICUIeHHSs, Bi[CYyTHICTb BpaxXyBaHHS
(ha30BOrO 3CyBy Ta YaCTOTHOTO Jiiaria3oHy IMepeTBO-
PEeHHsI, HEMOXKJIUBICTh CIPSDKEHHsI aHa/IOrOBUX Ta
UPPOBUX KOMIOHeHTIB. [Ijisi 3arobiraHHs 3a3Have-
HUX HeJIO/IKiB HalKpallle /IS AiarHOCTUYHOI CUCTeMU
BUKOPUCTATH IiZICU/IFOBAaY HAIPYyTH 3 alallTUBHUM KO-
ecdiuienTom nepetBopeHHs [6]. Bkazanuii migcumoBad
Jla€ 3MOTy HaJIallITOBYBATH Koe(il[ieHT Mi/ICH/IeHHs Ta
XapaKTepU3yeThCs LLIMPOKUM YaCTOTHMM /liarta30HOoM i
MiHiMa/TbHUM (ha30BUM 3CYBOM, 1110 € Ay>Ke BaXK/TUBUM
I/ ifeHTUdIKaLil AUXaJbHUX LIYMiB, Ta MOLIYKY iX
Ha paHHiX CTajisiX 3aXBOPIOBaHHS.

Habip akyctuunux ¢ineTpiB icHye Assi 3pydHOCTI
BUZIJIEHHST HeOOXiJHUX Aiamna3oHiB. [Iis1 aHasti3y BU-
KOPHCTOBYEThCS 3arajibHuii Aiarmas3oH Bifg 200 'y go
12 600 I'y. Y cBoro yepry, AJisg 3py4YHOCTI aHasi3y
OTPHMAaHOTO CUTHAJTY, OCTaHHi! pPO3TOAIISIETHCS Ha0Oo-
POM aKyCTUYHUX (i/bTPiB Ha TP Jjiana3oHu. [lepimii
nianasoH Big 200 I'u go 1200 'y — cromy moTtparisge
Be3WKy/spHe Ta CaKKaJ/ioBaHe JuxaHHs. [lpyruii fia-
na3oH mae Mexi Big 1200 I'y o 5000 'y — TyT mpo-
CJTyXOBYIOThCS LLIYMH TepT 1171eBpH. Ta TpeTiii fjiana3oH
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Biz 5000 I'y go 12 600 'y — 10 HBOrO MOTPAIVISAIOTh
OpoHxia/sbHe AuXaHHs Ta KperiTatiil. [Tpu 1jboMy HOp-
MasbHe JMXaHHS TIPOC/IyXOBYEThCS HA YacTOTaX Bif
180 I'y go 350 I'y. PisHOMaHITHI XpUIK IIPOCTYXOBY-
FOThCS Ha YCiX TPhOX YacToTax [3, 4, 8].

Amnarnoro-1ndpoBuil MepeTBOPIOBaY, 110 PO3TALLIO-
BaHWI Mic/ass Habopy aKyCTHUHHMX (inbTpiB, He0O-
XiZIHU{ [i7151 IepeTBOPeHHSI CUIHa/ly 3 aHaJorOBOIO
Ha 1udposuii. Ile poduThCs /18 TOTO, 00 MiATOTY-
BaTU CUTHAJ /I0 llepefiaul y IIporpaMHe cepefjoBULLle
KOMIT 10Tepa.

[Ticnst mepeTBOpeHb y 6101 0OPOOKM aKyCTUYHMIA
CUTHAaJ [IOTPAIVIsIE 0 KOMIT FOTepy, /ie Y IPOrpaMHOMY
CepeIOBHIIIi MPOXOAUTh OCTAaTOUHY 0O6pPOOKY 3TiHO 3i
CrocoboM /1iarHOCTHKY TTHEBMOHiH MeTO/IOM TPHUBU-
MipHOI Bi3yasi3zarii.

IMpocnyxoByBaHHS Ta 3aMyC aKyCTUUHUX (peHOMEHiB
TIPOXOZIWTh Y 3pYYHOMY /1/1s1 aL{ieHTa MOI0yKEeHHI TiJa,
He BUK/IMKA€ HelPUEMHUX BifuyTTiB. JJoC/IipKeHHs
MPOBOJUTHLCST Oe3mepepBHO, /10 TUX Mip, JOKU He
OynyTb OTpUMaHi /iaHi, JOCTaTHi [Ji po3Mi3HaBaHHS
aKyCTUYHUX (DeHOMEHIB, SIKIL[0 BOHM Bif0yBarOTHCSI.

do . 1,0 . 2,0 . 3,0

MEANYHA IHOOPMATUKA
TA IH)XKEHEPIA

Ane mocnifpkeHHs1 TPUBAE He Bifblile AeKiTbKOX XBH-
nvH, 100 3anobirT¥ CpUYMHEHHI0 He3pYYHOCTeH
nanieHty. Hazgasni ayckysbrariiito Mo)KHa MPUMAHUATH
Ta pO3MOYaTH MPOBeJeHHsI 00POOKK OTPUMAHOTO
CUTHay.

[Mpuctpilt Ang AiarHOCTUKYU TTHEBMOHIN TIpaLto€e
HaCTynmHUM 4rHOM. CUrHas 3amnajabHOro IpoLecy
thopmyeTbCst BcepeuHi IpygHOT K/IITKW TMalji€eHTa.
Mikpodonu matpuui 1 AaTuvKiB CIPpUMMAlOTh Liei
curHaj. 3 MiKpo(OHIB CUTHal HAaZXOAWTh Ha IIUHY
2, sIKa TO€/IHaHa 3 MYJ/IbTUIUIEKCOPOM 3 BCepeJHi
670Ky 00pobKu. 3 610Ky 06POOKU MYJIBTUILIEKCOP
3 Kepye MOYepProBUM TepeMHUKaHHSIM MiKpO(OHIB.
CurHan 3 KOKHOTO OKPeMOro MiKpOogoHa MoueproBo
MPOXOJUTh Uepe3 MY/IbTUI/IEKCOM 3 Ta CIIPSIMOBY€Thb-
Cs Ha MigCW/IoBau 4, fe migjsarae migcuneHHro. Jani
CHWTHAJ TIOTparvisie y Habip akyCTUYHUX (iibTpiB 5.
Y upomy 67101]i CYyKYIHMM CUTHA/ PO3TIOZAIISEThCS
Ha 3 fiara3oHu, 3a3HaueHi Buile. [licig LboOro ko-
JKeH 3 Jiiara3oHiB CUTHA/Y MiJJiAra€ mepeTBOPEHHI0
3 aHaJIOTOBOTO Ha LM(POBUM y aHaI0T0-LU(PPOBOMY
repeTBOpOBaul 6, 3 SIKOr0 B)Ke HAlpas/se€TbC [0

4,0 5,0 6,0

T1.0

0,5-
0,0-

-0,5-

-1,0

Puc. 5. Bigobpa)keHHs1 OTPUMaHOr0 3a JOIIOMOT'OI0 [1iarHOCTUYHOI CHCTeMH [JMXalIbHOTO TIaTepHY, IL{0 MiCTUTh KperiTawiil

Puc. 7. CrieKTp AMXa/bHOTO MaTepHy eTaloHy, 1110 MiCTUTh KpemiTarii
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komr’totepy. [Iporpamue 3abe3mnedeHHst 7, 110 3Ha-
XOAUTHCSL Y KOMIT FOTepi, OTPUMY€E CHT'HAs BiJj O/10Ky
00po6ku. CurHan y rnporpaMHoOMy 3abe3rneueHHi
00pobisieThCs i KepyBaHHSM oneparopa. Ormepa-
TOD Kepy€e OCTaTOYHOH 0OpPOOKOI0 CHUTHaMy y Tpo-
rpamMHOMY 3abe3neueHHi 7 yepe3 610K KepyBaHHS 9.
[Ticns 3aKkiHUeHHs1 0OPOOKM CUrHaMy OTpUMaHi AaHi
MOTPAIUIsIIOTE Ha 0J10K rpadiyHoro BizoOpaskeHHs 8,
e Jlikap Moxke X ileHTHUiKyBaTH. 3anuc aygiodainis
3aiticHIOeTbCs Y hopmati MP3.

Ouinka pob0oTH TPUCTPOIO TIPOBOAM/IACE TIOPiB-
HSJIbHUM aHa/l1i30M OTPUMaHMUX aKyCTUYHUX CUTHAJIIB
3 eTa/IOHaMH, SIKi BUKOPUCTOBYHOTBCS [IJI HABUaHHS
CTY[€HTIB MeJUUHUX BY3iB Ta JJIs MiIBUILIEHHS KBa-
nidikauii mikapis [1].

PesynbTaT Ta ix o6roeopenns. Ha puc. 5 nipej-
CTaB/eHO aKyCTUUHUI 3alyC JUXaJbHOrO MaTepHY,
OTPUMAaHOI0 3a [IOMIOMOIOI0 OMMCaHOI B Iiili CTaTTi
JiarHOCTUYHOI cucTeMu. 3anuc 0ys0 po3K/azeHo Ha
CIIEeKTp 1 pe3ysbTaT IpeZiCTaB/IeHo Ha pUC. 6.

SK1110 3iCcTaBUTH 3a JOTIOMOTOI0 aBTOKOpe/IsILiiHOT
(byHKLiT ciekTpy, Tipe/iCcTaB/ieHi Ha puc. 6 Ta puc. 7,
MOyKHa mobaunTH, 110 ix obOpa3u 36iratorbcs. Taka
36KHICTh CBiJUUTH MPO BUCOKY UYTIUBICTH [ia-
THOCTUYHOI CHICTEMH /10 C/IAOKUX IIyMiB IMXaTbHOTO
raTepHy Ta MpaBWILHY i1 poOoTY.

BucHoBku. OTpuMaHi pe3y/ibTaTv aKyCTUYHUX
CUTHAJIB BiJTOBi/al0Th AaHUM Kiacudikariii ayc-
Ky/IbTaTUBHUX IIyMiB [3, 4, 8]. Taka BigmoBigHiCTH
Jla€e 3MOry 3poOMTH BHCHOBOK, 110 po3po0seHe 00-
Jla/IHaHHA y TIOBHIN Mipi peani3ye rnocTas/eHi 3ajaui.

[puctpiit f1g fiarHOCTUKY MTHEBMOHIU MU peaiti-
3aLlii Mae CyTTeBi lTepeBary xapakrepucTuk. Hepesuki
PO3MipH [AaTUMKiB HaJalTh MOXJ/IUBICTb TIPOBOJUTH
JliarHOCTUKY TTHEBMOHi Y HOBOHApPO/PKEHUX Ta [i-
Tell MosoAworo Biky. IIpyUcTpiii Hajae MOXKIUBICTB
OTpUMYBaTH Oi/TbII I0CTOBipHY iH(OPMALito, 1110 Bi0-
Opa)kae yCro KapTUHY 0OCTPYKTUBHOT'O 3aXBOPIOBAHHS
JIeTeHiB, B)Xe Ha TIepuIoMy 00CTe)XeHHi [03BOJIsiE
OTPUMAaTH JOCTOBIpPHHI pe3y/bTaT 0e3 MpoBeAeHHS
JlOlaTKOBUX JOC/Ii[KeHb.

3anporioHoBaHe pillleHHs1 e)eKTHBHO BUPILIYE MO-
CTaBJIeHi 3aB/JaHHs, a CaMe: CUCTeMa [TPUCTOCOBaHa /0
po0OO0TH 3 METOZIOM MTAaCUBHOT €X0/I0Kallii Ta € 3pyJHOI0
15 TIAL[iEHTIB OyAb-SIKOTO BiKY; BUKOPHUCTaHHsI HAOopy
aKyCTHUUHUX (inbTpiB, MiCHIOBaYa Ta TOZAAIbIIOL
rporpamMHoi 06po0KH y KyIIi /1ajio 3MOory 1o30aBJisi-
THUCS BiJ] 3aliBUX IIyMiB; Habip aKyCTUYHUX (iNbTPiB
JI03BOJISI€ ITi/IBULLIUTH TOYHICTB 3@ PAXYHOK PO3IIOZLITY
CYKYMHOT'O CUTHAJTy Ha OKPeMi YaCTOTH 3 BiJICiIKaHHSIM
YaCTOT Kap/ia/lbHUX LLIyMiB; BUKOPUCTaHHS ITi[|CUITIO-

BauiB /11 KRKHOT OKPEMOT UaCTOTH CHTHaTy 3ariobirae
MOPYLLEHHIO aMILTiTyJHO-4aCTOTHUX XapaKTePUCTHK;
MpOBe/IeHHsT AOCTiKEeHHS 1[iJIKoM 0e3meuHo st
naLji€eHTa.
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