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Juceprariss Ha 3mM00yTTS HAYKOBOTO CTYNEHS KaHIWJaTa TEXHIYHUX HAyK
(moxtopa dinocodii) 3a cnemianpHicTIO Nel171 «Enekrponikay. — HamionansHuit
TeXHIYHUM yHIBepcuUTeT YKpaiHu «KUiBCbKUU TOMITEXHIYHUN IHCTHTYT 1M. I.

Cikopcskoro», Kuis, 2020.

JuceprariitHa poOoTa TPHUCBAYEHA JOCHIIKEHHIO ICHYIOUHMX 1arHOCTHYHHUX
MaTepianaiB yKpaiHCbKOIO MOBOIO [IJIsi TPOBEACHHS MOBHOI ayAlOMeTpli mpu
MepeBipIll CTaHy CIyXOBOi CHCTEMH JIOJMHH, a TaKOoXX IOPIBHAHHIO iX 31
30aJaHCOBAaHUMU JI1IarHOCTUYHUMH POCIHCbKOMOBHUMH TaOIHULSIMU. AKTYaJIbHICTh
poOOTH TMoMNsTae y BU3HAUYEHHI OO €KTUBHHUX KPHUTEPIiB 10 J000pY MOBHOIO
MaTtepianty, OCKUIbKM TaKWM JIIarHOCTUYHHUM Matepian BiJloOpa)kae y MOBHIM Mipi

JHTBICTUYHI Ta (POHETUYHI OCOOJIUBOCTI IOCTI)KYBaHOI MOBH.

AKTyaJIbHOIO  MPOOJIEMOI0 € CTBOPEHHS  JIarHOCTUYHOTO  Marepiaiy
YKpPaiHCHKOI0 MOBOIO JJIS TEPEBIPKU CIyXy, 30KpeMa, y JiTell MOJIOAIIOTO
HIKIJIBHOTO BIKY, OCKIIBKM Ha CHOTOJHIIIHIA JI€Hb HE ICHYE HOPMAaTHBHMX
JIOKYMEHTIB, 10 3acCBIAYYIOTh iX ICHyBaHHS. Bucoka CKIaIHICTh TOJIATAE Y
BIJICYTHOCTI yCEPETHEHOTO CIIEKTPY YKPATHCHKOT MOBH SIK 00’ €KTUBHOTO MTOKa3HUKA
JU1s miaoopy matepiany. Takum 4ynHOM, po3pOOKa HOBUX 1 BIIOCKOHAJICHHS] HAsSIBHUX
METOMIB  Mi0OpY MOBHOTO MaTepialy Ta CTBOPEHHS  AapTUKYJSIIHHUX
JIarHOCTUYHUX  Ta0OJUIb €  AaKTyaJbHOI  HAyKOBO-TEXHIYHOI  3aJ1auelo

ICUXOAKYCTHUKMU.

ABTOpOM y3arajJlbHEeHO Ta OOIPYHTOBAHO PIIICHHS HAYKOBOI MPOOJIEMH, SKE
[OJISAiTa€ B YAOCKOHAJEHHI 1CHYIOYOTO CIOCOOY 3HaXOJKEHHS YCepeaHEHOTrO
CHEKTpa MOBH, a TaKOXX MOTO BU3HAYEHHI Ui YKPaiHChKOi MOBU. OTpuUMaHM
€KCIIEPUMEHTAJIbHUM LUIAXOM YCEPEJHEHUN CHEKTp i1 YKPAiHCbKOI MOBH

MOPIBHSHO 3 AHAJIOTIYHOIO XapaKTEPUCTUKOIO PNy 1HIIUX €BPOINEUCHKUX MOB Ta



MOBHHX TpyIl. Lle gae MOXIHMBICTH CTBOPIOBATH MOBHUU JA1arHOCTUYHUN MaTepial
JUIS apTUKYJSIIHHUX TaONUIb 13 ypaxyBaHHSIM OCOOJIMBOCTEM CTAaTHCTUYHHX

XapaKTePUCTHK, MPUTAMAHHUX YKPaiHChKii MOBI.

Jucepraliist CKJIaiaeThbes 31: BCTYITY, 4 PO3/1JIiB 13 BUCHOBKAMH JIJISI KOXKHOTO 3
HUX, 3aTaJIbHIX BUCHOBKIB, CIIICKY BUKOPHUCTAHUX JDKepel Ta AojatkiB. [ToBHui
oOcsr auceprarlii cTaHOBUTH 142 CTOPIHKM APYKOBAHOTO TEKCTY, BKIHOYaOuM 38
pucyHkiB. OOcsSr OCHOBHOI YaCTUHM JUCEpTalliiHOI poOOTH cTaHOBUTH 116
cropiHok. [lomatku momano Ha 26 crtopiHkax. CHHUCOK BUKOPHCTAHUX JDKEPEN

HapaxoBye 69 HallMEHYBaHb.

06’ exmom 00ocniodHcen s € IPOLEC BU3HAUEHHS CIIEKTpa YKpaiHChKOi MOBHU Ta
HU3KM BUMOT I CTBOPEHHS MOBHOI'O MaTepiaily A1arHOCTUYHUX APTUKYISLIAHAX

TaOIUIb JJ11 MOBHOI ayioMeTpii.

IIpeomemom docniodicerHs € y3aralibHeH1 KpUTEPIT, IKUM MalOTh BiJIIOBIaTH

30aJaHCOBaH1 A1arHOCTUYHI apTUKYJISLIIHI TaOIHUIIl.

B nepmiomy po3aini  gucepTamiiHoi poOOTH BKa3aHI CTaTUCTUYHI JlaHi
BcecBiTHROT oOpraHizailii OXOPOHHM 3[0pOB’s, IO CBIIYaTh MPO 3OLIBIICHHS
KUIBKOCTI JIFOJIEH 13 BTpaTaMu CIIyXy Pi3HUX CTYIEHIB 3 POKaMH, a TAKOX OMHUCaHI
TNPUYUHY, 33 SKUX JIIOJMHA HAOyBae TYroBYXOCTi. IX MOKHA KiacudikyBaTH 3a
JIBOMa O3HaKaMH: TYTOBYXICTh CHaJKOBOTO XapakTepy Ta Habyrta. Bimomo, 110
MOTIPIIEHHS CIyXy MPU3BOJAUTH J0 BTPATH PO3YMIHHS Ta BIATBOPEHHS 3BYKIB: Y
XKiHO4Oi craTi, micast &80 pOKIB CHOYATKy MOTIPUIYETHCA  CHPUUHATTA
HU3bKOYACTOTHUX KOMIIOHEHTIB, a Y YOJIOBIKIB — BUCOKOYACTOTHUX 3BYKIB, TOOTO
MPUTOJIOCHUX JiTep. YuM paHiliie Oyjie BUABICHA Tpobiema 31 CIIyXoM, TUM OuTbLIe
€ MOKJIMBOCTEHN MPU3YITMHUTH MOCTYIOBE MOTIPLIEHHS CIIyXOBOro cTany. s giten
3aBYaCHE BU3HAYCHHS NPOOJEMH € HAJI3BHYAHHO BAXKIMBHUM, OCKLIBKH JIe(iIuT
CIIyXy B PaHHBOMY BIilli MOX€E MPU3BOANTHU JI0 MOPYIICHb Y TICHXIYHOMY PO3BUTKY
Ta, HaBiTh, JO PO3YMOBOI BIJICTAJIOCTi, @ TAKOX MPU3BOJUTH O HEMOXKJIUBOCTI

COLIIaJIbHOI afanTaii y moBHIi Mipi.



3a/71s1 BU3HAUCHHS HAassBHOCTI MPOOJIEeM 31 CIyXOBUM aHANII3aTOPOM MPOBOJATH

I[iaI‘HOCTI/IKy, OCHOBHMMH YaCTHHAMM KOl € TOHaJIbHAa Ta MOBHA ay,HiOMeTpiH.

lomo  mocmiKeHHs CTYNEHI0  po30IpIMBOCTI MOBH, TO B  CBITI
BUKOPUCTOBYEThCS  KIJIbKa JECATKIB METOMIB i1 BHU3HAYCHHA, SKI OyiIu
KiIacu(iKoBaHI BEJIMKOIO KIIBKICTIO HaykoBLiB. OJHaK depe3 CKIAIHICTh
dbopMyBaHHS camMOi MOBHM, HaWOUIbII TOIIMPEHUM 1 JOCTOBIPHUM METOJ0M
BBAXKAIOTh apTHUKYJIALINHI BUIIPOOYBaHHS, PI3HOBUIOM SIKHUX € METOJI CIOBApHOI
aptukysmii. Lleit meton momsirae y BU3HAYEHHI BIJCOTKA BIPHO CIPUHHATHX Ha
CIIyX MOBHMX €JIEMEHTIB IO BIJHOLIEHHIO JI0 3arajbHOi KIIBKOCTI 3aYMTAHUX
MOBHHX €JIEMEHTIB 31 CHEIiaJbHO CTBOPEHUX APTUKYJALINHUX Tabauib. TooOToO, 3
TOUYKH 30py aKyCTUKH, I JOCIIHPKEHHS CIyXy METOJIOM apTUKYJIALI1, a00 MOBHOT
ayJlioMeTpii, 3aCTOCOBYIOTH 3BYKOBI CTUMYJM CKJIaAHOi (OpMH, SKI MaloTh

aKyCTHUYHI MapaMeTpH, 1110 HEMEePEPBHO MiJIATAI0Th 3MIHAM B Yaci.

B auceprauiiiHiii poOOTI pO3IIIAHYTI ICHYIOUl TUIIU APTUKYISLIAHUX TaOlHILIb,
a TaKO>X IPUHLIMIIY 1X CTBOPEHHSI U1 p13HUX MOB CBITY. BCTaHOBIIEHO, 1110 MUTAaHHS
pPO3pOOKH A1arHOCTUYHOTO Matepiany sl KOKHOI MOBHM € aKTyaJbHUM uepe3
cnenudiky ii popmyBanHs. [TokazaHo, mo Ay yKpaiHCbKOI MOBH BHEpIIE 3aa4ya
Oyna nmocrasneHa y 1984 poiii, a y moiamnsIini poku OyJIu 3arporoHOBaH1 HOBI BEpCii
aApPTUKYJSLIMHUX TaOIMIp JUIsl PI3HUX LIIbOBUX NpH3HA4YeHb. B nitepaTypHux
JoKepenax 3a3HadyeHo, 1mo cranoM Ha 2020 pik, He icHy€e (P OHETUYHO 30aTaHCOBAaHUX
Ta0JIMIb YKPATHCHKOIO MOBOIO, II0 OPIEHTOBaHI BUKJIIOYHO Ha JITEH MOJIOAIIOTO

BIKY, SIK1 MalOTh OOMEXXEHHUI CIIOBapHUH 3ariac.

Kpim Toro, B YkpaiHi Moku BiJICYTHI HOPMATUBHI JOKYMEHTH 1 HaIllOHAJIbHI
CTaHJApTH JJIsi PO3POOKH TAKOTO THITY JIIarHOCTUYHHUX TAOJIHUIlh, & TAKOXK BIJCYTHI
y CHemiaibHIA JiTepaTypl XapaKTEPUCTUKU YCEPEAHEHOTO CIEKTPY MOBHOIO
CUTHAITy JUIsl YKPAiHCbKOI MOBU SIK 00 ’€KTUBHOTO ITOKa3HUKAa TIpU PO3POOIT

30aJlaHCOBaHUX APTUKYJISIIIIMHUX TaOIUIIb.



B apyromy po3aini aucepTariiitHoi po60oTH, 3a JOTIOMOT0I0 YaCTOTHOT'O aHAMI3y
Ta aBTOPCHKOTO MPOTPAMHOTO MOJYJII0 BH3HAYEHO YaCTOTY BHUKOPUCTAHHS JITEP
yKpaiHChKOro andaBiTy y MOBHOMY Marepiaii i JIarHOCTHKU 1CHYIOUHX
YKpaiHOMOBHUX  Ta0nMIlb Ta  BCTAaHOBJEHA 1X  PI3HUIA 13  IIHPOKO
BUKOPHCTOBYBAaHMM MarepiaJioM pOCIHChKOI0 MOBOIO. OTpuMaHi pe3ysibTaTh
3aCBIIUYIOTh HEOOXITHICTh PO3POOKH 00’€KTUBHMX TOKAa3HUKIB TMpH Mmiadopi
MaTepianxy, OCKUIBKH pe3yibTaTH YacCTOTHOTO aHali3y MOBH HE MOXYTh OyTH
(GyHIaMEHTAIBHOIO OCHOBOIO Ui CTBOPEHHS JIarHOCTHYHUX apTHKYJSAIIHHUX

TaOIUILIb.

JloCNIKEHO 4YacTOTy BXKMBAHHS JITEP Y TPbOX HAWMOMYJSAPHIIIUX CTHIIAX
YKpaiHCbKOI MOBH, IO JomoMarae cQopMyBaTH YSABJIEHHS, LIOJI0 3BYKOBOI
0COOJIMBOCTI AOCHIIKYBaHOI MOBU Ta BUCYHYTH T1IIOTE3Y LIOJ0 XapaKTepy KpUBOi
CHEKTPaIbHOI T'YCTUHH MOTYXHOCT1. ABTOPOM 3p00JIEHE NMPUITYIIEHHS, 1110 3HAYHI
3MIHHM B YKpaiHCbKOMY MPaBOIHUCI, sIK1 BiAOymucs y 2019 poiri, MOXYTbh NPU3BECTH

JIO 1HITIOTO YaCTOTHOTO PO3TOJILTY JITEP.

Jnst po3B’si3aHHS MpoOJIeMH 31 CTBOPEHHSIM [J1arHOCTMYHOTO Matepiainy st
IIPOBEICHHS. MOBHOI ayaiOMETpli, B TPETbOMY pO3JAUIl AUCEPTALINHOI POOOTH
YIOCKOHAJIEHO METOJAMKY BU3HAYEHHS YCEPEIHEHOIO CIEKTPA YKPAiHChKOI MOBH 3
ypaxyBaHHSIM CYyYaCHUX TEXHIYHUX MOXJIUBOCTECH. YcCepeaHEHUM CHEeKTp €
IHTErpabHOIO0 XapaKTEPUCTUKOIO MOBHU Ta BU3HAYAETHCS 3JICKHICTIO CEPEIHBOTO
CHEKTPaJIbHOTO PIBHS MOBH Bl YAaCTOTH, 3 YPaXyBaHHAM YAaCOBOTO MPOMIXKKY. 3a
TeopeTuyHy 3acany obpano meronq M. b. [lokpoBChKOTro, OHAK BU3HAYEHO PSJl
HEJIOMTIKIB Ta MOXJIMBOCTEH IS BIOCKOHAJICHHS, SIKI ITOB’s3aHI 13 MOJICPHI3AIiIO

TEXHIYHUX MPUCTPOIB Ta MIPOTPAMHUX PIIIIEHb.

Crioci0 BH3HA4YeHHS YCEpPEJAHEHOTO CIIEKTpa MOBHM BKJIIOYAE 3BYKO3AIHC
MOBHOIO Marepiajly AUKTOpaMH Yy 3BYKOI3OJIALIMHIA aKyCTHYHIM Kamepi 3a
JIOTIOMOTOI0  TIPEIU3IMHOTO 3BYKO3aIMUCYBAJILHOTO OOJIAAHAHHS 3 HACTYIHUM

MIKIIYBaHHSIM 3ByKo3anucy. HacTymHuM KpokoMm € BHOIp JOCIHIIXYBaHOTO



YaCTOTHOTO Jiama3oHy Ui TOJAdbIIOT0 aHami3y YacTOTHOI 3aJIeXHOCTI
CHEKTPaIbHOTO aMIUTITYJHOTO CKJIaJy 3aluMcaHoro MOBHOTO MaTepialy Ta
OTPUMAHHS PO3MOJUTY CHEKTPAIbHUX EHEPreTUYHUX PIBHIB 13 MOJAJIBIINM
3HAXO/KCHHSIM IMKOBUX 3HAa4Y€Hb CrekTpa. (s 3ByKo3amucy BHUKOPHUCTOBYETHCS
MOBHHMI MaTepian pi3HUX (YHKIIOHAJBHUX CTHIIB MOBJeHHA. Ilpu Bu3Ha4YeHHI
YCEPEIHEHOT 0 CIIEKTPa MOBH JI0IATKOBO BU3HAYAETHCS BIUIMB KOMIIPECIi HA CIIEKTP
MOBH [UISIXOM aHami3y 3MiHM TpagiKy CHEKTPadbHOI TYCTHHH MOTYKHOCTI
aKyCTUYHOI'O0 CUTHAJY, B 3aJIEXKHOCTI Bl CTYIIEHIO CTUCHEHHSI CUTHAIy, Ta BILIUB
eKBaji3allli - [UIAXOM BHU3HAYEHHS CIEKTPaIbHOI TYCTHHU TMOTY>KHOCTI
aKyCTUYHOT'O CUTHAITY, B 3AJIEKHOCTI B1J1 YaCTOTU (QUIbTpallli aKyCTUUHOTO CUTHAIY.
OTtpumaHni pe3ysbTaTy CBiIYaTh Mpo Te, 10 HudpoBa 00poOKa 3a3HAYCHUX BHIIB
(kommpecis, €KBaji3allis) CyTTEBO HE BIUIMBAE HAa XapaKTep KPUBOI CIEKTPY B
3aJlaHOMY Jl1al1a30H1 YacTOT 32 YMOBH KOPEKTHOTO BHOOPY MapameTpiB KOMIIpecii

Ta exkBaji3arii .

[Ticms 4Yoro B3OIWCHIOETHCS BH3HAYCHHS «XapaKTEPHUX TOUOK» dYepe3
MOPIBHSIHHSL YMCTOTO JOCIIIKYBAHOTO CUTHANY 13 MAacUBOM ayjlioMarepiaiy, I10
BIJINOBI/Ia€ MAKCUMAILHOMY TMPEJCTABICHHIO PI3HUX PETIOHIB KPaiHU Ta BEJIUKOTO

4acOBOT'0 MPOMIKKY. ETallOHHMM € YUCTUI CUTHA, III0 HE MICTUTh OOPOOKH.

B po0oTi Bepiie npoBeeHe TOCTIIKEHHS], B XO1 SIKOTO OPIBHIOETHCS rpadik
CHEKTPAIbHOI TYCTHHM TIOTY)KHOCTI YKpPaiHChbKOI MOBU 3  BIATIOBIIHUMH
XapaKTEPUCTHKAMHU JIEKUTBKOX €BpomneichknX MoB. OpHAaK 3a MOYATKOBY YMOBY
oOpaHO pe3yJbTaTH OOpPOOKM MacUBY ayJIOKHHUT, OCKUIBKA HE Ma€ CyTTEBOTO
BILTUBY TU(PPOBOT 00pOOKHM HA XapaKTep KPUBOI CIIEKTPY, a TAKOXK Yepe3 CKIATHICTh
3HAXO/KEHHSI HOCIiB JIEAKUX 13 JIOCHIIPKYBAaHUX €BPOINEUCHKUX MOB. OTpuMaHi
pEe3yNbTaTH CBiTYaTh MPO CHOPITHEHICTh YKPAaiHCHKOI MOBH 13 POCIMCHKOIO, a
oJeprKaHi rpadiku MarOTh He3HAYHE 3MIIMICHHS, OAWH BiTHOCHO OJHOTO, B 00JIacTi
BUCOKHX 4YacTOT. TakoX BiJ3Hau€Ha aKyCTUYHAa MOMIOHICTh 13 TMOJBCHKOI M

aHTJIIICHKOI0O MOBAMHM Yy HHU3bKOYACTOTHOMY Jlama3oHl Ta 1TamiiChKOIO i

AHTIIHACHKOK — B 00J1aCTI BUCOKHX YaCTOT.



B poboti Bmepie omucaHi BUMOTH A0 MiI0OpY MOBHOIO MaTepiaiay Mpu
CTBOPEHH1 OJIHOCKJIAJIOBUX J1arHOCTHYHUX TaOIUIlh, PO SIKi IETAIBHO OMHCAHO B
4eTBEPTOMY PO3/LI1 JucepTalli. 3a OCHOBY 00paHO BEIUKHI €JIEKTPOHHUN CIIOBHUK
ykpaincbkoi MoBu (BECYM). Lleit cnoBHuK Oyiio 0OpaHO, OCKIIBKU II€ €IMHUIA
Oe3IUIaTHUN CJIOBHUK YKPAaiHCBKOI MOBM 13 BIIKPUTHM OHJIAMH-IOCTYIIOM, IO
mictuTh POS TeryBanHs ciiB. 3 HbOTO IPOTrpaMHUM CIIOCOOOM OYB BUOKpPEMIIEHUI
CIIMCOK BHKJIFOYHO THX CJIB, IO MICTSITh Y CBOEMY CKJIaJIi OJTHY TOJIOCHY Jitepy [1].
Croci6 CTBOpEHHsI 1arHOCTUYHOIO MaTepiay IMOJsrae y 3amuci BUOIpKU CIiB 3a
JIOTIOMOTOI0 3BYKO3ariylIeHOi KaMepH, Mpeluu3iiiHOi TeXHIKH Ta JUKTOpa, IO
BIAMOBIa€ BUMoraM MiKHApOIHOI KoJierii pealumiTamiitHol  aymionorii, 13
[0J1aJIBIIIOI0 IEPBUHHOI0 0OPOOKOI0 OTPUMAHOI0 ayaioMarepiany. BusnaueHo, 1o
BHUOIpKA OJTHOCKJIAJIOBUX CJIB JJI apTUKYJISLIAHUX TaOIHIb HE TOBUHHA MICTUTH Y
CBOEMY CKJajl CJiOBa, LI0 CKJIaJalTbcid 3 JABOX JITEp Ta THUX, IO MICTATh
nojBoeHHs. Ilepiia BUMora nop’s3aHa 13 HEMOMKJIMBICTIO CIIPUMHSTTS CIIyXOBOIO
CUCTEMOIO MOAIOHUX CIIIB Yepe3 iX KOPOTKY TPHUBANICTh. BUKIIOUEHHS MOABOEHD
apryMEHTY€ETbCS HEMOXKJIMBICTIO BUOKPEMIIEHHS TyOJIsDKY JIITEp y CJIOB1 Ha CIyX.

Jlana rinmoTte3a nepeBipeHa eKCIePUMEHTAILHUM IUISTXOM.

Yepe3 Te, 10 3HAYHA KIIbKICTH (POHEM YKpaiHCbKOI MOBHU BIJHOCHTBCS
OJHOYACHO 70 ABOX abo Oimbmie audepeHmiiiHuX o3HaK [2], a Takok uepes
HAsIBHICTh Y CBOEMY CKJIJll HOTOBAHUX JIITEP, 32 OCHOBY CTBOPEHHS MIHIMAJIbHUX
nap CHiB3BYYHHUX CJIIB OOpaHO METOJ, 3alIPOIIOHOBAaHUM pociicbkuM aBTopoMm B. T
MixaitnoBuMm. HacTynmHuM etarnoM JoCHiKeHHsI OyJI0 BUOKPEMIICHHS HU3KHU CIIIB

0e3 HasBHOI 3BYKOBOI IMapy Ta iX BUAAJICHHS 3 MOJABIIOT0 aHaI3Y.

[Ipu cTBOpeHHI map CJiB, 32 OCHOBY O0OpaHO pO3MOAUI iX 3a aKyCTHUYHOIO
03HAaKOI0, a caMe, 32 YaCTOTHICTIO cJI0Ba. TaKuM YMHOM, T1apa CJIiB IOBUHHA MICTUTH
y CBOEMY CKJIaJii JIBa CJIOBA, 1110 HE HAJIEXAaTh JJO OJJHOTO YaCTOTHOTO psAxy. Bei i
mapud CJiB, IO BIJHOCATHCS JO OJHIE] 00JacTi YacToT, MOXYTh OyTH
BUKOPUCTAHUMHU i1 (OPMYBaHHS TaOJMIN, 32 JOTIOMOTOI0 SKOi € MOMJIHMBICTDH

MPOBOJAUTH CKPUHIHTOBE OOCTEKEHHS HAsBHOCTI MOIIKOMIKEHBb 3BYKOIIPOBITHOTO



Yl 3BYKONPUUMAJIBHOTO amapaTiB, abo MOXyTb OyTH MpOCTO BHAAJCHI 3

MOJAJIBIIOTO JOCHIIIKEHHS.

[Ticns BUKOHAHHS BCIX €TamiB Ta BHUAAJICHHS BKa3aHWX TPyI CIiB, Oyiu
MepeBipeHi  3a3HayeHl paHillle yMOBU JJISI CTBOPEHHS MOBHOTO MaTepiairy
ApTUKYJSIIIMHUX JIarHOCTUYHUX TaONMIb, a caMme: YaCTOTHUN PpO3MOJLI JITEp
yKpaiHChKOro ayipaBiTy Ta BIJAMOBIAHICT, ITOKA3HHUKY YCEPEIHEHOTO CIEKTpa
JOCTiKyBaHOT MOBH.

3rigHo 13 pO3pOOJICHHM METOJIOM, Ha OCHOBI OTPHUMAaHMX Map CJiB BIEpIIe
CTBOPEHO AapPTUKYIAIINAHI TaOMUIll MIHIMAJIbHUX Tap OJHOCKIAJIOBHUX CIIiB, SKi
MO’KHa BHUKOPHCTOBYBATH [JIsi METOAY IOMHUCYBaHHS Ta BHOOpPY, a TaKOX IS

JIarHOCTUKU CTaHy CIYyXOBOI CUCTEMH Y JITEH.

Kuro4oBi cj10Ba: NCUMX0aKyCTHKa, JIarHOCTUKA CIyXy, MOBHA ayIi1OMETpis,
CHEKTpP YKpaiHChKOI MOBH, PO30IpIMBICTE MOBH, JIAarHOCTUYHI apTUKYJSLIIHI

TaluIll, Cy0’€KTUBHE CIPUUHATTS MOBU, DRT-Tabmuiii.



ABSTRACT

Yashnyk O. I. Acoustic principles of development of Ukrainian-speaking
diagnostic articulation tables - Qualifying scientific work on the rights of the

manuscript.

Dissertation for a Candidate Degree in Engineering (Doctor of Philosophy) in
specialty Ne 171 “Electronics.” — National Technical University of Ukraine “Igor
Sikorsky Kyiv Politechnic Institute”, Kyiv, 2020.

The dissertation work is dedicated to the research of existing diagnostic
materials in the Ukrainian language for conducting speech audiometry in order to
check the condition of the human auditory system, and to the comparison with the
balanced diagnostic tables in Russian. The relevance of the work lies in determining
the objective criteria for the selection of language material, as such diagnostic

material fully reflects the linguistic and phonetic features of the studied language.

The creation of diagnostic material in the Ukrainian language for hearing testing
IS an urgent problem, particularly for children of primary school age, as today there
are no regulations that are able to certify their existence. The high difficulty lies in
the lack of an averaged spectrum of Ukrainian as an objective indicator for the
selection of material. Thus, the development of new and improvement of existing
methods of selection of language material and the creation of articulatory diagnostic

tables is an urgent scientific and technical task of psychoacoustics.

The author generalizes and substantiates the solution of the scientific problem,
which lies in improving the existing way of finding the average spectrum of the
language, as well as its definition for the Ukrainian language. The averaged spectrum
for the Ukrainian language, obtained in an experimental way, is compared with a
similar characteristic of a number of other European languages and language groups.
This makes it possible to create language diagnostic material for articulation tables,



taking into account the peculiarities of statistical characteristics inherent in the

Ukrainian language.

The dissertation consists of: introduction, 4 sections with conclusions for each
of them, general conclusions, a list of the used sources and appendices. The full
volume of the dissertation is 142 pages of printed text, including 38 pictures. The
size of the main part of the dissertation is 116 pages. The appendices are presented

on 26 pages. The list of used sources includes 69 items.

The object of the research is the process of determining the spectrum of the
Ukrainian language and a number of requirements needed for the creation of

language material of diagnostic articulation tables for speech audiometry.

The subject of the study is the generalized criteria that must be met by balanced

diagnostic articulation tables.

The first section of the dissertation presents the statistics of the World Health
Organization, which show an increase in the number of people with hearing loss of
varying degrees over the years, as well as the reasons why a person acquires hearing
loss. They can be classified by two features: hereditary hearing loss and acquired.
Hearing impairment has been found to cause loss of understanding and reproduction
of sounds: among the females the low-frequency components are the first to drop
out after 80 years, and among the males — the high-frequency sounds, which are the
consonant letters. Therefore, the sooner a hearing problem is detected, the sooner it
is possible to suspend gradual deterioration. Such early identification of the problem
is extremely important for children, because hearing impairment at an early age can
lead to mental disorders and even mental retardation, as well as make the full social

adaptation an impossibility.

In order to determine the existing problems with the auditory analyzer, a

diagnosis is performed, the main parts of which are tonal and speech audiometry.



Regarding the study of the degree of language intelligibility, there are several
dozen methods of its identification used around the world that were categorized by
a large number of scientists. However, because of the complexity of the formation
of the language itself, the most common and reliable method is thought to be the
articulatory testing, one of the forms of which is the vocabulary articulation method.
The method is based on determining the percentage of the number of correctly
perceived linguistic elements by ear in correlation to the general number of read
linguistic elements from articulation tables that were specially created. Meaning that
from the acoustics point of view, for the study done by articulation method, or speech
audiometry, sound stimuli of complex shape are used, which have acoustic

parameters that are constantly subject to change.

The dissertation analyzes the existing types of articulation tables, as well as the
principles of their creation for different languages of the world. It is established that
the question of diagnostic material development for each language is relevant
because of the specifics of its formation. It is demonstrated that for the Ukrainian
language the task was first set in 1984, but in the following years new versions were
suggested for different purposes. Literature sources state that as of 2020 there are no
phonetically balanced tables in the Ukrainian language that are focused exclusively

on young children with a limited vocabulary.

Additionally, Ukraine does not yet have regulations and national standards for
the development of this type of diagnostic tables, and there are no characteristics in
the special literature of the average spectrum of the speech signal for the Ukrainian
language as an objective indicator during the development of balanced articulation
tables.

In the second section of the dissertation, with the use of frequency cryptanalysis
and authorial software module, the frequency of use of the letters of the Ukrainian
alphabet in the linguistic material for the diagnosis of existing Ukrainian-language

tables is determined, and the difference of the letters with the widely used material



in the Russian language is established. The results indicate the need to develop
objective indicators for use during the material selection, since the statistical
characteristics of the language cannot be a fundamental basis of articulation tables

for diagnosis.

The frequency of the use of letters in the three most popular styles of the
Ukrainian language is researched, which helps to gain an understanding of the sound
peculiarity of the language studied, and to make a hypothesis in regards to the nature
of the power spectral density curve. It is suggested that significant changes to the
Ukrainian orthography that occurred in 2019 could lead to a different frequency

distribution of letters.

In order to solve the problem of creating diagnostic material for conducting
speech audiometry, in the third section of the dissertation a method for determining
the average spectrum of the Ukrainian language is improved taking into account
modern technological abilities. The averaged spectrum is an integral characteristic
of the language and is determined by the dependence of the average spectral level of
the language on the frequency, taking into account the time interval. The method of
M.B. Pokrovsky is chosen as a theoretical basis, however, a number of shortcomings
and areas for improvement related to the modernization of technical devices and

software solutions are identified.

The method of determining the average spectrum of speech includes the
recording of speech material by the speakers in the soundproof acoustic chamber
using precision recording equipment, followed by sound mixing. The next step is to
select the researched frequency range for further analysis of the frequency
dependence of the spectral amplitude composition of the recorded linguistic
material, and to obtain the distribution of spectral energy levels with subsequent
discovery of peak values of the spectrum. For the recording, language material of
different functional styles of speech is used. To determine the average speech

spectrum, the effect of compression on the speech spectrum, by the way of defining



the change in the acoustic power spectral density chart, depending on the degree of
signal compression, and the equalization effect, by the way of determining the
spectral density of power of the acoustic signal, depending on the frequency during
the filtration of the acoustic signal, are additionally taken into account. The obtained
results indicate that the digital processing of these types (compression, equalization)
does not significantly affect the nature of the spectrum curve in a given frequency
range, provided the correct choice of compression and equalization parameters is

made.

Afterwards, the definition of "characteristic points" is carried out by comparing
the pure researched signal with the array of audio material, which corresponds to the
maximum representation of different regions of the country and of a large time

interval. The benchmark is a clear, non-processed signal.

Within the dissertation a study that compares the graph of the power spectral
density of the Ukrainian language with a number of European languages is
conducted for the first time. However, for the initial prerequisite the results of
processing the array of audiobooks is selected, since there is no significant influence
of digital processing on the nature of the spectrum curve, and due to the lack of
native speakers of some of the researched European languages. The obtained results
indicate that the Ukrainian language is related to Russian, and the acquired graphs
have a slight offset, relative to each other, in the high frequency range. There is also
an acknowledged acoustic similarity with the Polish and English languages in the

low frequency range, and Italian and English in the high frequency range.

The dissertation is the first to describe the requirements for the selection of
language material when creating a single-component diagnostic tables, which are
described in detail in the fourth section of the dissertation. The great electronic
dictionary of Ukrainian language was selected as a basis. This dictionary was chosen
because it is the only free dictionary of the Ukrainian language with open online

access, which contains POS tagging of words. A list of the words containing only



one vowel letter was obtained from the dictionary. The method of creating the
diagnostic material is to record a sample of words with the use of a sound-muting
camera, precision equipment and a narrator, who is in accordance to the
requirements of the International College of Rehabilitation Audiology, with the
subsequent primary processing of the obtained audio material. It is determined that
the selection of monosyllabic words for articulation tables should not include words
composed of two letters and those containing duplicates. The first requirement is
related to the inability of the auditory system to hear such words because of their
short duration. The elimination of duplicates is explained by the inability to separate

the duplicate letters in the word by ear. This hypothesis was tested experimentally.

Due to a large number of phonemes of the Ukrainian language containing two
or more differential features, as well as possessing iotated letters, the method
proposed by the Russian author V.G. Mikhailov was chosen as the basis for the
creation of minimal pairs of consonant words. Subsequent iteration of the
identification of a sound pair to the words highlighted the string that was removed

from further analysis.

During the creation word pairs, the acoustic feature, namely, word frequency, is
chosen as a basis. Thus, a word pair must contain two words that do not belong to
the same frequency range. All other pairs of words pertaining to the same frequency
range can form a table that can be used to screen for damage to sound-projecting or

sound-receiving devices, or simply removed from further research.

After all of the highlighting and words iterations, the previously mentioned
conditions for creating language material of articulation diagnostic tables were
checked, namely: frequency distribution of letters of the Ukrainian alphabet and
compliance with the index of the average spectrum of the researched language.

According to the developed method, on the basis of the obtained pairs the first

articulation tables of minimal pairs of monosyllabic words were created, which can



be used for the method of adding to the writing and selecting, as well as to provide

diagnosis for the auditory system in children.

Keywords: psychoacoustics, hearing diagnostics, speech audiometry, spectrum
of the Ukrainian language, speech intelligibility, diagnostic articulation tables,

subjective perception, DRT tables.
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