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LOI CAM ON
Pé hoan thanh ludn 4n nay, toi xin bay té long biét on siu sic téi:

GS.TS. Ngb Ngoc Lién, nguyén 1a ph6 chu nhiém Bé mén Tai - Miii - Hong,
Truwong Pai hoc Y Ha Néi, la ngweoi Thdy da triee tiép tdn tinh hwdng dan, chi
bdo, diu ddt tdi trong sudt hanh trinh dai; dé cho t6i nhiing y kién vd cling bé ich
va dong vién toi trong qua trinh thuc hién va hoan thanh luan an.

PGS.TS. Luong Minh Huong, nguyén la chu nhiém bg mon Tai - Miii - Hong,
Truong Pai hoc Y Ha N¢i, la nguoi CO, nguoi Chi da tan tam chi bao va tao
moi diéu kién thudn loi trong qué trinh hoc tdp, nghién cizu va hoan thanh
lugn an.

GS.TS. Nguyén Vin Loi nguyén phd vién truong vién Ngdn Nz, ngueoi
Thay véi tém 1ong nhiét huyét trong sw nghiép trong nguwoi da truyén dam mé
nghién citu va da cho téi nhing y kién quy bau trong nhitng bude dau tién
lam thyec nghiém ngiz &m vé ciing khé khan va trong sudt qud trinh thuc hién
lugn an.

GS.TS. Nguyén Pinh Phiic,GS.TS. Nguyén Van Hiép, PGS.TS Nguyén
Hoang Son, PGS. TS. Nguyén Tan Phong, PGS. TS. Phgm Tudn Canh, TS. Lé
Pinh Ting, cac Thay Co trong bé mén Tai Miii Hong triwong Pai hoc Y Ha
Ngi va cdc Thay C6 vién Negén Ngix di dong gép cho téi nhimng y kién quy gia,
tao diéu kién thudn loi dé toi hoan thanh tét lugn an nay.

T6i xin dwoc trén trong cam on Ban Giam hiéu, Phong Qudn ly Pao
tao sau Dai hoc - Truong Pai hoc Y Ha Noi, Ban giam doc, khoa thanh thinh
hoc bénh vién Tai Miti Hong Trung Uong di tao moi diéu kién thudn loi cho t0i
trong qua trinh hoc tdp va thuc hién ludn an.

Vi tinh cam vo cung yéu quy va tran trong, toi xin dwoc gui loi cam

on téi: ban Gidm déc, Phong té chirc can bé va cac anh/chi/em khoa Tai Miii



Hong bénh vién Hitu Ngh; da tao diéu kién thudn lgi nhat cho toi trong qué
trinh hoc tap va nghién cuu.

Va cudi ciing, t6i xin gui nhing loi cdm on va tinh cam yéu thiong, tran
trong nhdt téi gia dinh - ban bé - nguoi than da luén sat canh bén t6i va la
diém tyra vieng chdc gilp toi thém sirc manh dé di tron ching dwong dai.

Mgt lan nzza xin tran trong cam on!

Ha Néi, ngay 15 thang 4 nam 2017

Nguyén Thi Hing



LOI CAM POAN

T6i 12 Nguyén Thi Hang, nghién ciru sinh khéa 30 Truong Pai hoc Y Ha Nai,
chuyén nganh tai miii hong, xin cam doan:

1. Pay 1a luan an do ban than t6i truc tiép thuc hién dudi su huéng dan
cua Thay GS.TS. Ngd Ngoc Lién va C6 PGS.TS. Luong Thi Minh
Huong.

2. Cong trinh nay khdng trang lap véi bat ky nghién ctru nao khac da
duoc cong b tai Viét Nam

3. Céc s6 liéu va thong tin trong nghién ctu 1a hoan toan chinh xac, trung
thue va khach quan, di duoc xac nhan va chap thuan cia co sé noi
nghién cuu

T6i xin hoan toan chiu trach nhiém truéc phap luat vé nhitng cam két nay.

Ha Noi, ngay 15 thang 04 nam 2017

Ngudi viét cam doan

Nguyén Thij Hing
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PAT VAN PE

Giao tiép bang loi 1a hoat dong thuong xuyén va quan trong trong doi
séng clia con ngudi. Trong giao tiép bang 1oi, nghe - hiéu tiéng noi 1a khau quan
trong. Su tiép nhan &m thanh ngdn ngir duoc thuc hién khdng chi nhd bo may
thinh gidc, ma con bang hoat dong phan tich tong hop cua vé ndo. Bé danh gia
suy giam sirc nghe, tir [u con nguoi da biét dung déng hd va cac dung cu phat ra
am thanh dé wdc luong stic nghe. Cudi thé ky XIX, F. Bézold lan dau tién da st
dung 4m thoa sau d6 dung tiéng noi thim dé danh gia sic nghe. Han ché cua
phuong phép trén 1a chi dua ra sy déanh gia so bo vé strc nghe. Pau thé ky XX,
may do thinh lyc dién tir ra doi, cho phép dénh gia stic nghe vé thé loai va mirc
d6. Tuy vay, phuong phap nay van bj han ché, vi kich thich dung dé do 1a cac
don am, trong khi tiéng noi trong thyc té giao tiép hang ngay la phic am. Do suc
nghe bang don 4m c6 gia tri phan tich d6i véi sic nghe va chi khao sat danh gia
duogc mot sd bo phan cua co quan thinh gidc (tai gitra, tai trong...), khéng cho
phép danh gia day du, hoan chinh ctia qué trinh nghe-hiéu, dic biét cic co quan
trung wong than kinh.

Thinh lyc 161 (TLL) la dung 161 ndi, ngdn ngir tu nhién da duoc qui
chuan qua may do thinh lyc 1am ngudn kich thich dé do stc nghe. TLL
nghién ctru tong hop vé thinh giac gitp chung ta xem xét ca phan ngoai bién
(tai), phan trung wong (than kinh) cta bd may thinh giac va danh gia hiéu suat
ctia bo may d6 vé mat xa hoi. Vi vay, TLL can thiét va hitu dung trong thuc té
giam dinh stic nghe, danh gia hiéu qua phau thuat phuc hdi chic ning nghe
nhu cay dién cuc bc¢ tai va hiéu qua cia may tro thinh ciing nhu viéc lya chon
may trg thinh thich hop.

Ngay nay TLL da dugc sir dung rong rai va thuong xuyén trong thuc

hanh chuyén khoa TMH & cac nudc trén thé gidi.



Tuy thudc vao dic diém ngdn ngit ciia timg nudce, ngudi ta xay dung cac
bang tir thir va bang cau thir TLL khac nhau.

O Viét nam, di ¢ ba bang tir thir TLL duoc xay dung. D6 13 bang tir thir
hdn hop am tiét do Pham Kim va cong su [1]; bang tir thir mot va hai 4m tiét
ciia Nguyén Hiru Khéi [2]; bang tir thr thé loai Freiburger do Ngo Ngoc Lién
xay dung va dd dugc Gmg dung trong giam dinh diéc nghé nghiép [3]. Trong
TLL, bang cau thir thinh luc 161 (BCTTLL) ¢6 vi tri quan trong. Béi vi, trong
giao tiép hang ngay, chung ta tiép nhan thong tin khong phai qua cac tir tach biét,
ma qua cac cu hoan chinh. Vi vdy BCTTLL cho phép dénh gid mot cach tong
hop, day du hoan thién qua trinh nghe hiéu trong giao tiép bang 10i.Viéc xay
dung BCTTLL rét can thiét trong viéc do tinh sttc nghe ddi véi nguoi 16m, Xac
dinh ngudng nghe nhan 10i no6i, dic biét 1a dbi vdi nguodi nghe kém do tudi gia
trong viéc danh gid hiéu suat ctia mdy tro thinh va lya chon may tro thinh thich
hop... Gan day BCTTLL duogc phat trién nhiéu & cac nudc trén thé gioi. Con
nudc ta, cho dén nay chua co cong trinh nao nghién ciru xay dung BCTTLL
tiéng Viét.

Xuét phat tur thuc tién trén, chung t61 da lya chon va thyc hién luan an véi
tén goi “Nghién ciru xdy dwng bang cdu thir thinh luc 160 Tiéng Vigt, iing
dung trong nghe kém tuéi gia”.

MUC TIEU
Lu4n 4n hudng dén cac muc tiéu sau:
1. Xay dung bdng cau thi thinh lyc 161 tiéng Viét.
2. Ung dung bang cau the thinh luc loi tiéng Viét trong nghe kém tudi gia.



Chuwong 1
TONG QUAN

1.1. Lich st nghién ctru bang cau thir thinh lyc loi
1.1.1. Tinh hinh trén thé gigi

Tir cudi thé ky XIX, Bézold da néu tim quan trong ctia TLL va da dé
xuit do thinh luc bang tiéng noi tham véi cac sb va cac tir bang tiéng Puc [3].

Sang dau thé ky XX, su phét trién méi ciia cac nganh vat 1y va ky thuat
dién tir gilp cho nganh ngir Am hoc thue nghiém tién bo rat nhanh. Trudc day
c6 c4c thiét bi nghién ctru ngir 4m hoc bang khi cu, hién nay c6 cac chuong trinh,
phan mém s hoa phan tich tiéng ndi cho phép phén tich miéu ta mot cach nhanh
chong va chinh xac cac thong sé am hoc. Nhiing tién bo trong nghién ciru ngit
am hoc trong ngdn ngit hoc tac dong tich cuc dén cac linh vuc lién quan trong Y
hoc noi chung va sy phat trién thinh hoc, trong d6 c6 nghién ctru TLL, noi riéng.
Trén thé gidi nguoi ta da xay dung cac bang tir thir va bang cau thir thinh lyc 10i
khéc nhau. Trong luan an nay chung tdi tap trung trinh bay nhitng van dé lién
quan dén BCTTLL cua cac nude trén thé gidi.

% Bang cau thir thinh lyc 10i (BCTTLL) tiéng Anh

e Nam 1955 Silverman and Hirsh da xay dung BCTTLL: “The CID
everyday sentences” gobm 10 danh sach, mdi danh sach 10 cau, 5tir khda mdi
cau dugc do trong moéi truong im lang [4].

o« Nam 1977 Kalikow, Stevens, and Elliott xay dung BCTTLL trong
moi truong cé tiéng 6n: “The Speech Perception in Noise (SPIN)” trong d6
14 s6 cau 1a nhitng cau c6 kha nang dy doan cao cao va ¥ 1a cac cau co kha
nang du doan thap. Bang cau gdm 8 nhom, mdi nhém 50 cau, can bang vé
nghe hiéu va ngir am [4],[5].

e Nam 1984 Bilger, Nuetzel, Rabinowitz and Rzeczkowski da sita lai

thanh test (R-SPIN) do trong méi trudng 6n duogc tiéu chuan hda &m nén [4].



e Nam 1993 vién nghién cuou Etymotic xdy dung BCTTLL “The
speech in noise” (SIN), gdm 72 danh sach, mdi danh séch 10 cau, mdi cau
gdm 5 tir khoa, do trong mdi trudng 6n). Cac danh sach khong twong. Sau
d6 Cox, Gray, and Alexander cai tién thanh “R-SIN” c6 su can bang giira
cac danh sach, nhung lai phai do trong thoi gian dai, gan day Etymotic da
phét trién “QUICKSIN” do trong thoi gian ngan. Bang cdu QuickSIN ¢6 12
danh sach trong duong, mdi danh sach gém 6 cau, mdi cau 5 tir khoa, do trong
moi truong 6n [4],[6].

e Nam 1994 Nilsson, Soli, and Sullivan xdy dung BCTTLL “The
Hearing in noise tets” (HINT), gébm 25 nhom cau, mdi nhém 10 cu; céc
nhom cdu c6 sy cAn bang vé tan sd xuat hién cac Am vi va do dé/khé nghe
(hiéu) & nguoi binh thuong. Bang cdu duoc ap dung do sirc nghe trong moi
truong im lang va trong moi truong co tiéng on [4],[7].

< BCTTLL tiéng Phap:

e Nim 1978 Fournier JE xay dung 10 nhém ciu, mdi nhém 10 cu, moi
cau gom 2 tir khoa két hop voi dong tir [8].

e Nim 2008 Heleen Luts va cong su da xay dung 16 nhom cau, mdi
nhém 10 ciu, mdi cau gom tir 6 dén 15 tir [9].

e Niam 2008 Vaillancourt V va cong sy da xdy dung 520 cau tiéng Phap,
mdi cau 5-7 am tiét [10].

e Nim 2011 Wable xay dung 17 nhom cau, mdi nhdm 8 cau, mdi cau
5 dén 8 tur [11].

< BCTTLL tiéng Ptc: Nam 2002 Brand xdy dung 20 nhém cu, mdi
nhém gdm 10 cau, 5 - 8 tir mdi cau [11].

< BCTTLL tiéng Pan Mach:

e Niam 2003 Wagener xay dung BCTTLL gom 16 nhom cau, mdi nhém

10 cAu, moi cau 5 tir [12].



e Niam 2009 Jens Bo Nielsen va Torsten Dau xay dung BCTTLL gom
18 nhém cau, mdi nhém 10 cau, mdi cau 5 tir [13].

< BCTTLL tiéng Ha Lan: Nam 1979 Plomp, R va cong su xay dung
BCTTLL gém 10 nhém cau, mdi nhém 13 cau, mdi cau 8-9 am tiét [14],[15].

% BCTTLL tiéng Thé Nhi Ky: Nam 2008 Sule Cekic, Gonca
Sennaroglu xay dung 240 cau, 24 nhém [16].

% BCTTLL tiéng Bun-ga-ri: Nam 2008 Stephan R Lolov va cong su xay
dung BCTTLL gom 12 nhém ciu, mdi nhém 20 cau, mdi cau 4-6 tir [17].

< BCTTLL tiéng Thuy Dién:

e Nim 1982 Hagerman and Kinne For xay duyng BCTTLL, mdi nhom
10 cau, mdi cau 5 tur [18].

e Niam 2005 Hallgren va CS xay dung BCTTLL gom 25 nhém cau, mdi
nhom 10 cau, mdi cau 5-9 tur [11].

< BCTTLL tiéng Nhat: Nam 2008 Masae Shiroma, Takako Iwaki,
Takeshi Kubo di xay dung 12 nhém cau, mdi nhém 20 cau, mdi cau trung
binh 22,7 am vi [19].

< BCTTLL tiéng Han Qudc: Nam 2008 Sung K. Moon va cong su Xay
dung 24 nhém cau, mdi nhém 10 cau, mdi cau c6 9 dén 10 tir [20].

< BCTTLL tiéng Tay Ban Nha: Nam 2008 Alicia Huarte xay dung 15
nhom cau, mdi nhém 10 ciu, mdi cau gom 4 dén 7 tir [21].

< BCTTLL tiéng Trung Qudc: Nam 2005 Wong va Soli xay dung 24
nhom ciu, mbi nhdm 10 cau, mdi caul0 am vi [22].

Trong cac cong trinh nghién ctru vé BCTTLL trén thé gidi, cac tac gia
d3 xay dung cau phu hop voi dic diém ngoén ngit ciia nude d6. BCTTLL duoc
xay dung l4y tir cac cdu phd bién, théng dung trong sach gido khoa, béo, tap
chi: hodc cac tir théng dung xay dung ciu theo cdu tric ¢d dinh vé tir loai
(tén, dong tur, s6, tinh tur, tin ngir) hoac thay ddi theo ngir nghia va ngir phap.
Bang cau thir thinh luc 16i phan thanh nhiéu nhom, can bing vé sé cau mdi

nhoém va dac biét 1a ddm bao sy can bang gitra cac nhom vé kha nang nghe



hiéu trén ngudi binh thuong va c6 mot sb bang thi dyoc can bang ca vé ngir
am thong qua su cin bang vé 4m vi (BCTTLL ctia Wong va Soli; BCTTLL
ctia Jens Bo Nielsen va Torsten Dau...). BCTTLL gom cac cau don, d& hiéu,
thong dung trong giao tiép hang ngay cta ngudi ban ngir. Co s luong tir
trong mdi cau khong nhiéu: 3-10 tir. BCTTLL duge do tinh trong méi trudng
im lang hodc on hodc ca hai. Khi danh gia stic nghe cho bénh nhan, mdi nhom 13
1 don vi do tinh. BCTTLL trén thé gi6i duoc ung dung trong do tinh dé tim
ngudng nghe nhan 101, ing dung trong danh gia hiéu suat may tro thinh. ..

1.1.2. Vi¢t Nam

Truéc day TLL Tiéng Viét da duoc cac chuyén gia dau nghanh quan
tam, cha y va da xay dung céc bang tur thtr. Nhitng bang tur thu nay da dat
nhitng co s& nén moéng cho thinh luc 16i Tiéng Viét.

- 1976 PGS Pham Kim va cong su dd xay dung bang tir thir thé loai hon
hop am tiét [2].

- 1986 GS Nguyén Hitu Khoi xay dung bang tur thir AT va 2AT trén co
s cho 1a Tiéng Viét ciing co cau tric hdn hop am tiét va da bao vé luan an
PTS theo BTT trén [3].

- 1988 GS Ngb Ngoc Lién dd bao vé luan &n Pho tién st BTLL thé loai
Freiburger véi bang tir thar 1 AT va mét bang sé thtr da duoc Gng dung duoc
tng dung trong giam dinh cho cac céng nhan dugc huéng trg cap vé bénh
diéc nghé nghiép [3].

Con vé BCTTLL: nam 1966 c¢6 GS Tran Hitu Tudc da co dé cap dén
BCTTLL [23]. Sau nay, GS Ngb Ngoc Lién ciing néu 1én tam quan trong va y
nghia BCTTLL trong giam dinh cac loai diéc nhu diéc nguoi gia, diéc tam
than va ngay ca diéc ning do tiép xtc vdi tiéng On giy hai trong lao
dong...Tuy nhién cho dén nay, chua c6 cong trinh, tai liéu ndo nghién ctu
xay dung BCTTLL tiéng Viét.

Trude day cong nghé phan tich ngit &m thuyc nghiém méi chi dung lai &

viéc phan tich cac tan sé duoc ting cuong cua nguyén am la chinh. Trong



viéc phan loai &m tiét cao, trung va thap caa PGS Pham Kim va GS Ngb
Ngoc Lién chu yéu dya vao nguyén am. Trong nghién ctu thuc nghiém cua
GS Nguyén Hitu Khoi dua ra chi tiét hon, tuy vay chua hoan toan bam sat
nhitng dac diém vé cau tric am tiét tiéng Viét.

Dua trén cac két qua nghién ciu cta cac chuyén gia trude ddy, dong
thoi phat huy loi thé cac thiét bi cong nghé sé trong viéc phan tich tiéng noi
(chuong trinh Speech Analysis, PRAAT...) cho phép xac dinh dugc ving tan
s6 duoc ting cudng cua toan bo Am tiét va cac chiét doan cua nd. Ching toi
di sau tim hiéu viéc phan loai am tiét theo céc ving cao, trung, thap véi tiéu
chi bam sét cau trdc am tiét tiéng Viét, dam bao khoa hoc va don gian trong
phan loai. Tir d6 giup cho viéc nghién ctu xay dung BCTTLL tiéng Viét dat
duogc d6 tin cdy dé tng dung trong 1am sang.

1.2. Giai phiu va sinh ly thinh giac

Trong phan nay chdng téi trinh bay khéng chi vé giai phau sinh 1i co
quan thinh giac, ma con mudn di vao co ché tiép nhan am thanh cua cac bo
phan thinh giac, dua vao nhiing két qua nghién cau thinh hoc gan day. Pac
biét tim hiéu ban dd6 ma hoa tan sé am trén mang day, nhan 6c¢ tai va vo no

thinh giac so cap.

M\ . Crra s6
A Q) biu duc
b 6
& 18 L
.~ Than kinh
' : _sovin
b \ Oc tai
/ X bng tai Méng nhi

Vanh tai

Hinh 1.1. Giai phiu tai [24]



1.2.1. Gidi phdu va sinh Iy tai lién quan thinh gidc
1.2.1.1. Tai ngoai

Vanh tai: Hinh dang cua loa tai, cdu trac 16i 16m cua loa tai gitp cho
viéc tap hop am thanh trén dién rong va dong vai tro quan trong trong dinh
vi am thanh.

Can cr vao su khac biét (khoang tré) cua am di thang va am doi dé dinh
Vi &m ¢ phia trén hay dudi.

Vanh Tai l\/.,//.‘ \{;_ 7 Huéng cua ngudn am thir hai va

7 am phan xa tir go ludn nhi

'j/ [

Huéng cua ngudn am tha nhat va
am phan xa tir go luan nhi

Huéng cia ngudn am tha ba va &m
phan xa tir go ludn nhi

Hinh 1.2. Tai ngoai [24]

Ong tai ngoai: Chay tir vanh tai cho dén mang nhi, dai khoang 2,5 cm,
phan ngoai duoc cau tao bang sun, phan trong dugc ciu tao bang mo xuong.
Dan truyén song Am dén mang nhi.
1.2.1.2. Tai giira
1.2.1.3. Mang nhi

Maéng nhi 1ap vao rinh nhi ciia xwong nhi boi vong sun soi va nam chéch
tao véi 6ng tai mot goc 55°.
1.2.1.4. Hé thong xwong con

C6 3 xuong duoc goi theo hinh dang gom xuong bua, xuwong de va xuong
ban dap. Cac xwong lién két véi nhau bang khap, toan bo duoc bao boc bai niém

mac hom tai. Hoat dong ciia xuwong con nhd hé thong day chang va co.



Xuong buia Xuong de Xuong ban dap

Dé dap day
ctra s bau
P .
\“?y\ Oc tai
| Voinhi

Ong tai xwong Mang nhi

Hinh 1.3. Chuyén ddng cia hé théng truyén am tai giira [24]

Mang nhi bién rung dong 4m thanh thanh rung dong co hoc, dugc chuyén
qua xuong bta, xuong de, xwong ban dap qua ctra s6 bau duc vao tai trong. Tai
gitra c6 chirc nang dan truyén am, khuyéch dai &m va bao vé tai trong. Cuong do
khuyéch dai 28 — 30 dB [25].

Khuyéch dai &m nho 2 yéu td: do ty 18 dién tich rung ctia mang nhi gap
dé dap 1a 17 - 20 lan va hoat dong chudi xuwong con nhu mot don bay véi kha
nang khuyéch khoang 1,3 1an [26],[27],[28].

1.2.1.5. Tai trong

CAu trdc oc tai 1a mot ong xodn 2 vong rudi & nguoi. Cat ngang qua oc tai
thay dng 6c tai dugc chia thanh 3 khoang duoc chira day dich gom: vin tién dinh,
vin gitra va vin nhi (hinh 4). Ba vin nay chay quanh trong 6c tai giéng nhu hinh
anh xoan vin cua tay vin cau thang (staircase). O dinh 4c tai vin gitra dong lai,
con vin tién dinh néi thdng véi vin nhi qua 16 xoin (helicotrema) nam trén
mang day.O nén dc tai vin tién dinh gan lién véi ctia s6 bau duc va vin nhi gan
Véi cira s tron.

Dich nam trong vin tién dinh va vin nhi 13 ngoai dich, c6 thanh phan

tuong tu dich ngoai bao, nong do Na* cao va nong do6 K* thap.
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Dich nam trong vin gitra 1 noi dich giéng dich noi bao, nong do K™ cao
va nong do Na* thap Noi dich duoc bai tiét tir mang mach phu 1&n thanh ngoai

cua vin gitra.

Mang - Vin tién dinh
/i~ \ Reissners - e e -

 7ADY o < Vin giita

S R \ e

Y ,‘:(;'::_/'“,“b‘ J

P { Van mach "'

/ WA = '/

sl
Co quan Cortl

Mang day

Hinh 1.4. Vin tién dinh, vin nhi va vin giira trong c tai [24]
Co quan Corti nam ¢ phan trén mang day chira c4c té bao 16ng nhan cam
thinh giac.

L6p van mach

Mang mai e

_Té bao 16ng ngoai Day ching xoin éc

Té bao Claudius

Hach xoén P e
//,v’ //

Soi tryc than kinh nghe Ming day
Hinh 1.5. Co quan Corti [29]

+ Té bao 16ng trong: c6 khoang 3.500 té bao, hinh tru dau nho, trén
dinh c6 khoang 70.000 16ng 1ap thé (stereovilia) xép thanh 1 hang.

+ Té bao 16ng ngoai: c6 khoang 12.000 dén 20.000 té bao, hinh tru dau to.
dinh c6 khoang 110 dén 120 1ong lap thé xép thanh 3 hang.
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Dic biét, té bao 1ong khong bao gior duoc thay moi.

MBJi té bao 16ng tiép nhan ca soi than kinh hudng tAm va soi ly tam.

- Té bao than kinh thinh gidc: Nam ngay dudi té bao 1ong, cho cac soi
truc (axon) véi cac dau tan tiép gidp v6i t& bao 16ng tao nén khdp than kinh
(synap). Than té bao than kinh thinh giac ¢ hach xoan (spiral ganglion) [27].

- Phan bd than kinh & té bao 16ng: c6 su khac biét rd rét vé sy phan
nhanh caa noron hach xoan trén céc té bao 16ng. Hon 95% noron cua hach
xoan két ndi véi té bao 16ng trong va it hon 5% tiép nhan théng tin qua cac
synap Vvéi té bao 16ng ngoai (Hinh 6).

Té bao 16ng ngoai

Té bao léng trong

Hinh 1.6. Phan nhanh ciia noron hach xoin trén cac té bao 16ng [24]

Trude day ngudi ta cho rang vai tro truyén am duogc thuc hién ¢ tai
ngoai va tai giira. Cudi thap ky 50, nhd céc cong trinh thuc nghiém trén céc
mo hinh nhan tao ctia Von Bekesy da chang to hai b phan cua tai trong co
chtrc nang truyén &m 1a (1) céc dich (cha yéu 1a ngoai dich cua loa dao) va

(2) cac mang (chu yéu 1a mang day) [30].
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Dé dap lap vao

cua s6 bau duc

Vin tién dinh
chaa ngoai

binh xoan bc¢

Mangtién
Mang day

Vin nhi chtra

ngoai dich Mang noi dich

Ong oc tai
chtra noi dich

Ctra s6 tron
Hinh 1.7. Chuyén dong ciia hé thong truyén am tai trong [31]

Khi song &p suat &m an vao cira s6 bau duc, mang cia cira so tron bi day 16i
ra ngoai. Khi ning luong cua song am di tir vin tién dinh sang vin nhi, lam cho
mang day rung lén, kich thich co quan Corti.
1.2.1.6. Pdp ung Ciia mang ddy vdi song am

Céch thuc lan song lan doc theo mang day tuong tu nhu lan song chay
doc theo soi day thing néu chiing ta nim mét dau day va rung (Hinh 8). Néu
S6ng &m c6 tan s &m cao, mang day phan nén cimg hon nén séng s& khong lan
di xa dugc (Hinh 9a). S6ng &m tan s6 thap cd thé tao ra lan séng chay doc theo
mang day 1én phan dinh cia mang day truéc khi mat hét nang luong (Hinh 9b).

Ngoai dich

Xuong ban dap, I

binh xoén é¢

Hinh 1.8. Lan truyén séng trén mang day [24]
CAc vi tri khac nhau trén mang day bién dang t6i da twong ng véi cac
tan s6 am khac nhau, vi vay c6 thé vé dugc bang do ma hda tan s6 am trén

mang day (Hinh 9c).
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Vung dinh

Vung day
hep va cung

Hinh 1.9. Oc tai dwogc dudi xoin [24]
Ma hoa tin hiéu
Pé nghe nhan duoc tir don gian d6 co quan thinh giac phai ma hoa céc
am don; theo Davis sy ma hoa dugc thuc hién khdng chi ¢ vo ndo ma ngay

tir co quan Corti ¢ tai trong va ¢ cac nhan thinh giac ¢ than ndo, gian néo.

< Tan sb: Tan s6 &m hoat hoa céc té bao 16ng dac hiéu phu thudc vao

vi tri té bao 16ng trén mang day.

< Cuong do: Cuong d6 am duwoc ma hda bang tan sé phat xung cua

day thinh giac va bang sb soi than kinh thinh gidc dugc hoat hoa [24].
Chdt ddn truyén than kinh:

% Tai synap giita té bao 1ong trong va soi hudng tam chat 1a glutamat,

con soi ly tim gdm acetylcholin (ACH), gama aminobutiric acid (GABA). ..
% Tai khe synap giira t& bao 16ng ngoai va soi ly tam 1a acetylcholin,

con tai khe synapvdi soi hudng tdm chua xac dinh.

Dién thé hoat dgng:

Khi kich thich am xuét hién dién thé vi am va dién thé cong tac dong

vao té bao giac quan, giai phong 1 chat trung gian hoa hoc & cuc dudi cua
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té bao va khi dat dén 1 luong nhit dinh s& tao ra xung & synap gita té bao
I6ng va soi than kinh. Xung nay truyén theo sgi than kinh & phan khong c6
myelin nhu mot cudng luc dién. Cubi cung khi dén phan c6 myelin cua soi

than kinh né chuyén thanh ludng than kinh.
1.2.2. Pwong dédn truyén thinh giac
Tt mé dao xung than kinh thinh gidc duoc dua vé vo ndo bang con

duong kha phirc tap. N6 phai di qua 3 chang (Hinh 10) [24],[28].

L
‘Y . )f

&,\ > ~L.V6 ndo thinh giac
24 ¢ <
/\‘k \ - .” F ) v"

A MGN

N 'v ‘ ..‘\\ 2 14
( / . TThé goi gitra
\ \ boi thi
’

Nhan bc tai \T —Cu ndo sinh tu dudi

[/ . Liém bén

Nhan trdm trén

“v_.—»\"\__..--—Thén kinh thinh giac
|

Octai . 1 Hach xoén

Hinh 1.10. Pwong din truyén thinh giac [24]
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Ngoai c4c noron huéng tam con c6 cac noron ly tam di tir vo ndo xudng.
Céc duong nay déu la cac dudng tc ché.
Pic diém quan trong ciaa dwong dan truyén thinh giac:
< MOdi nhan éc tai chi nhan sgi dén tir tai cing bén; tit ca nhan thinh
giac o than ndo phia trén tiép nhan soi dén tir ca hai tai. Tin hiéu duoc truyén
vé hai ban cau n3o.

% Co6 tinh dinh huéng cao vé tan s6

i ~ , A Phia truéc
Octai DN Nhan tram cau 1a g
Té bao lon i
PRI @ ®
Mang day ; K2 o, / 7; ® @
] 4KHz @7 / @
)
LI @ (el
MR
Oc tai / @ @ \
bay Hach Than kinh Phi Nhan bc tai
X04n nghe 1a Sau

" V6 ndo thinh giac so cap
V6 ndo thinh giac the cdp

(@)

Hinh 1.11. Ban d0 tin s6 Am thanh trén mang day, nhan dc tai va vé nio [24]
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Pic trung thong minh nhat cia ciy dién cuc bc tai d6 13 dya vao loi thé
sap xép bang d6 am theo tan sé & 4c tai.

Pay ciing 1a co s sinh 1y hoc quan trong dé xay dung BCTTLL theo tan
s6 am.

Sy cam thu &m thanh ngdn ngir bing thinh gidc khdng phai chi 1a mot
hiéu (tng &m hoc don thuan ma con I1a hoat dong tam sinh Iy caa hé than kinh
trung uong.

Hoat d6ng cua vo ndo dé hiéu tiéng ndi con 1a qua trinh phtc tap va
dang duoc tap trung nghién ctru. Qua nghién cuu trén l[am sang cac vung vo
ndo bi ton thuong va cac thuc nghiém trén dong vat dic biét trén khi ngudi
ta cling d3 biét dugc phan nao vé chic ning cta cac ving & vo ndo va sy lién
guan cac vung.

1.2.3. Puwong thin kinh lién quan nghe hiéu va tra loi
Vng thinh giac

Ving van dong s0 cAp

S0 cap Ving nhan biét ngén

' ngit Wernicke

Ving van dong ngodn

nglr Broca N\ee 3
C

Thanh quan %

Hinh 1.12. Pwong than kinh lién quan nghe hiéu va tra loi [32]
% Vung thinh giac so cp (ving 41 va 42) ¢ thuy thai duong. Phan phia
nhan am thanh tan s thap, phia sau s& nhan am thanh cao tan. Ving nay cho

ta cam giac tiéng dong tho so.
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< Vung thinh gidc thir cip (ving 22): sau vung thinh giac so cip. N6
nhén cac xung luc tir viing thinh giac so cip va tir doi thi, lién két Am thanh dau
vao véi cac thong tin cam xuc khac giap ta phan bi¢t dugc am thanh loai gi.

% Ving Wernicke & thuy thai duong. N6 tiép nhan cac soi than kinh tir
v6 ndo thi gidc va vo ndo thinh. Ving nay ndi voi ving Broca bang mot bé
cac soi than kinh, duoc goi 13 b6 lién hop, giup con nguoi c6 kha ning thau
hiéu ngén ngit & dang noi hay viét, cho phép chung ta doc cau, hiéu nd va
dién dat n6 bang 10i.

< \VUng Broca (ving 44 va 45) ¢ thuy tran. Chi phdi van dong cua céac
co quan tham gia phat &m nhu thanh quan, ludi, moi nén con goi 1a vung
ngon ngir [32],[33].

1.3. Thinh lyc loi

Po stic nghe (PSN) 1a k¥ thuat co ban va quan trong cua chuyén nghanh
Tai Miii Hong. DSN hién nay chia lam 3 nhém chinh: SN bang don am (TLA),
PSN bang 161 ndi (TLL) va DSN khach quan..... Cac phuong phap trén bd sung
va phdi hop véi nhau gilp ching ta chan doan danh gia chinh xac mac do,
nguyén nhan, vi tri ton thuong va két qua diéu tri tinh trang nghe kém.

Hién nay cac bang TLL da va dang duoc str dung trén thé gidi noi chung
bao gém céac loai chi yéu sau: thé loai mot am tiét, thé loai 2 am tiét, thé loai
hdn hop, thé loai Freiburger va BCTTLL. Tuy vao muyc dich tng dung ma
chung ta c6 thé chon x4y dung céc bang TLL theo thé loai khac nhau.

1.3.1. Ung dung thinh lyc loi

Po stic nghe bang 10i néi (TLL) cho phép danh gid mot cach tong thé
kha nang tiép nhan ngdn ngit, do vay, ddy la cach dénh gia thuc té nhat vé kha
nang nghe giao tiép. Po stc nghe bang 10i ndi ¢6 loi ich trén 3 mat: chan doan

- giam dinh - trg thinh [2],[34],[35],[30].
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% Loi ich chin doén

Cung cic phuong phap khac, TLL gép phan chan doan thé loai nghe
kém, mirc d6 nghe kém va vi tri tén thuong. Pic biét TLL gilp ching ta phan
biét nghe kém din truyén don thuan hay hdon hop, dé c6 chi dinh mé diéc tai
tao hé théng truyén am duoc chinh xac hon.

Viéc phan loai nghe kém theo don am chi danh gia tai nguong khong
danh gia dugc sy giam dot ngdt & cac Am cao trén ngudng va su mat can dbi
vuot ngudng gip trong nghe kém tiép nhan.

¢ Lgiich trong giam dinh

TLL cho biét kha ning giao tiép x4 hoi vé phuong dién nghe cia con
ngudi chinh xac hon bat ctr phuwong phép do stc nghe nao khac. Do vay, TLL
khong thé thiéu trong viéc giam dinh stic khoe va thuong tat (trong chién dau
va trong nghé nghiép), ké ca danh gia két qua cua phau thuat phuc hoi chirc
nang nghe nhu cay dién cyc dc tai...

% Loi ich lya chon may trg¢ thinh

Nghe kém, diéc 1a mot trong nhitng nguyén nhan lam cho con ngudi tan
phé, mat kha ning giao tiép xa hoi, anh hudng dén lao dong va nghé nghiép,
tac dong xau vé mat tdm ly. Ty 18 ngudi nghe kém, diéc ngdy cang cao do
vAy van dé trg thinh cho nguoi nghe kém, diéc 13 van dé xa hoi. May tro thinh
c6 nhiéu loai nghe qua duong khi hay duong xwong, khuéch dai giai tan hep
hodc dai tan rong. Khong phai ngudi nghe kém, diéc nao ciing deo dugc may va
may trg thinh nao cling phu hgp. Viéc deo may hay khong, may nao 1a thich hop
va cho hi€u qua trg thinh cao nhét lai tuy thudc vao kha nang thich tng, kha
ning dung nap ca thé dbi voi may. Dé danh gia hiéu qua trg thinh, kha ning
dung nap va lia chon may thich hop nhat cho ngudi nghe kém, diéc c6 thé dung
TLA hodc TLL. Tuy nhién, su Iya chon may trg thinh theo TLA c6 han ché 1a

dua trén co so ngudng nghe (1a ngudng nghe dugc hay cam nhan dugc am
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thanh), ngudng nay chua du dé nghe hiéu 10i noi. Trong thuc té, co truong hop
bénh nhan c6 thé nghe dugc tiéng ndi, nhung khéng hiéu, nén khong dam bao
viéc giao tiép nghe - n6i théng sudt. Do vay, TLL c¢6 ¥ nghia quyét dinh va cho
két qua thyc té nhat, boi vi muc dich deo mdy 1a nham phuc hoi kha ning giao
tiép x4 hoi cho ngudi nghe kém. Pay 1a cach lam chu yéu & cac nude dang phat
trién. O nudc ta, viéc str dung TLL trong ki thudt tro thinh 13 can thiét.
1.3.2. Cdc chi sé do thinh Iuc 1oi [30],[35][36]

Trong TLL, ngudi ta coi ngudng nghe 15i 1a ngudng nghe hiéu, thé hién
kha ning hiéu nhan ngdn ngir.

< Nguwdong nghe 10i: 13 cuong do nho nhat dé c6 thé nghe hiéu dugc tir ¢6
nghia. Trong do tinh ngudng nghe 151 dugc coi 1 cudng d6 nho nhat dé nghe
va nhéc lai dang 50% ) lugng tur thir, cau thir trong mdt don vi tinh.

% Chi s6 kha niing nghe: 13 trung binh cong s6 phan tram nghe hiéu ¢ 3
murc cuong do twong Gng voi tiéng ndi nhé, noéi thudng, noi to.

% Chi s6 mat nghe: 12 chi s6 phan trim (%) phai thém vao vdi chi s6 kha
ning nghe dé dat 100%. Nhu vay, d6 1a hiéu sb cta 100% véi chi sb kha ning
nghe da do dugc.

Hién nay chua c6 su thong nhit gitra cac tic gia vé cuong do tuong Gmg véi

3 murc cuong do noi.

Mirc cwong do noi Nhé Vira To
Theo David (My) 55 dB 70 dB 85 dB
Theo Fournier (Phap) 40 dB 55 dB 70 dB

Ngoai ra, khi hai ddi tuong co cung chi s6 kha ning nghe va chi s6 mat
strc nghe, nhung ddi tuong (A) ¢ cudng do noi to van chi nghe duoc khoang

70%, trong khi d6 doi tuong (B) lai nghe dugc 100%, nhu vay, mic do mat
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strc nghe cua d6i twong A ning hon ddi twong B rd rét. Do vay, chi s6 kha
ning nghe va mat strc nghe it ¢6 gia tri dé danh gia mot cach toan dién.
% Chi s6 phan biét 10i: 1a s6 phan trim nghe hiéu t6i da, thuong ¢ mirc
cuong do cao hon ngudng nghe 101 tim dugc la 35dB.
% Chi s6 mat phan biét 10i: 12 s phan trim phai thém vao véi chi sb
phan biét 101 dé dat 100%.
Hai chi s6 quan trong nhit ciia TLL d6 13 ngwéng nghe 161 va chi sb
mét phan biét 16i.
1.3.3. Biéu dé thinh lwc 16i chudn [2],[3],[8].
Khac véi thinh luc don am, biéu dd thinh lyc 16i chuan khac nhau tuy
theo bang thinh lyc 10i. Biéu do thinh lyc 1oi thudng c6 dang hinh chir S.
Lap Biéu d6 thinh lyc 1i chuan can:
% Xac dinh toi thiéu 4 chi so:
+ Cuodng do (sé dB) khong nghe dugc tir thir, s6 thir hay cau thir nao.
+ Cudng do nghe dat < 50% tir thir, sb thir hay cau thir ctia 1 don vi tinh.
+ Cuodng do nghe dat > 50% tir thir hay s6 tht caa 1 don vi tinh.
+ Cuodng do nghe dat 100% tir thir, sb thir hay cau thir ctia 1 don vi tinh.
% Noi cac chi s6 thu dwoc trén mét do thi ta sé dwoc biéu do thinh
lwc 167 chuan.
+ Truc tung la s6 % nghe dat duoc (0% dén 100%).
+ Truc hoanh 14 s6 dB cuong do dé nghe dat duoc (0 dén 100dB).
Trong do TLL hon nita thé ky da co rét it nhitng thay d6i, mé hinh co ban
van trinh bay tir cho ngudi nghe rdi ngudi nghe 1ap lai cac tir d6 bang 101 noi va
duoc ghi lai ca chinh x4c va ca khong chinh xac. Xac dinh ty 1é phan trim cac

ttr, cau lap lai mot cach chinh xac [37].
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1.3.4. Qud chuéi ngén ngiv

V& tan s cta &m thanh, con ngudi c6 kha ning nghe trong mot ving tan so
rat rong, tir tan so rat thap 16 Hz dén tan sb rat cao 20.000 Hz [38],[39]. Vé cuong
d6, nguoi v6i do nhay thinh giac binh thuong c6 thé nghe dugc nhitng &m thanh
c6 cuong do khac nhau trong tu nhién, tir tiéng 14 roi, tiéng chim hét. . ., dén tiéng
6n do dong co may bay, tau hoa chuyén dong. D4i véi tiéng noi, ngudi thinh giac
binh thudng c6 thé nghe dwoc moi am vi khac nhau ciia ngdn ng tu nhién.

So d6 Quda chudi ngdn ngir (Speech Banana) chi ra ving gigi han trong
thinh luc d6, & ¢6 mdi &m vi cia ngdn ngit duoc dinh vi vé tan sé (truc ngang)

va cuong do (truc doc).
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Hinh 1.13. So' @6 Qua chudi ngdn ngix [41]
1.4. Co sé ngon ngir hoc dé xay dung BCTTLL tiéng Viét
Nguyén tic quan trong nhat dé xay dung bang thinh lyc 15i (bang ti,

bang cau do stc nghe) 1a phai phi hop véi nhiig dic diém caa ngbn ngi
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ngudi bénh st dung. N6i cach khac, dé xay dung BCTTLL, can xuét phat tir
nhiing dic diém ngit &m, tir veng, ngir phap ban ngit caa nguoi bénh.

Trén thé giéi ngdn ngir c6 3 loai hinh co ban d6 1a ngdn ngir bién hinh, da
am tiét (ngdbn ngir an, au..), ngdn ngit chiap dinh (Thd Nhi Ky..) va ngbn ngir
don 1ap, don tiét (Tiéng Viét, Tiéng Thai va Tiéng Han) trong d6 c6 sy khéc
biét rd rét 12 ngdn ngit bién hinh da 4m tiét va ngdn ngir don 1ap, don tiét.

Tinh chat don 1ap, don tiét 1a dic diém quan trong nhat cua tiéng Viét. Cac
am tiét dugc phéat am tach bach vai nhau va hau hét cac truong hop mdi am tiét
déu c6 nghia [41],[42],[43],[44]. Trong tiéng Viét, am tiét co vi tri dac biét: Am
tiét - don vi nho nhat vé mat phat &m va cam thy (nghe), ciing 1a don vi nhé nhat
c6 nghia (hinh vi) [42],[43]. Cac nha ngbn ngit hoc goi don vi nhé nhat vé phat
am (am tiét), va nho nhat vé mat nghia (hinh vi) 1a tiéng [42],[46]. Pong thoi,
hau hét c4c tiéng lai cd thé doc 1ap tao thanh cau: d6 1a tir don tiét [41],[42].

Nhu vay, trong tiéng Viét, tieng 1a don vi co ban vé ngit am va ngir
phap. Tiéng la su giao nhau sy tring hop “3 trong 17 cua 3 don vi: am tiét =
hinh vi = tir = tiéng [41],[42]. Tiéng ciing 12 don vi co ban trong nghién ctu
ngir &m bénh hoc. Pon vi xuét phét va co ban trong nghién cau va diéu tri cac
rbi loan phat am. Nghe/hiéu tiéng Viét khong phai 14 cAc &m vi - nhu & cac
ngdn ngir chau Au, ma Ia tiéng (am tiét) [47]. Vi vay tiéng ciing 1a don vi xuat
phat va co ban trong viéc danh gia kha ning nghe/hiéu trong TLL tiéng Viét.
Dua vao dic tinh ngit &m, ngir nghia, su thong dung cua tiéng co6 thé phan loai
tiéng theo am sic, mirc do kho/dé dé xay dung BCTTLL tiéng Viét.

1.4.1. Ngit Gm tiéng Vigt
1.4.1.1. Cdu triic am tiét tiéng Viét

V& cau tric, trong ngdn ngit chau Au, am tiét 1a sy két hop mot cach

khong chat ché [43],[47]. Am tiét tiéng Viét c6 cdu trac chit ch&, gdm mot sb

luong nhat dinh cac thanh t6, cac thanh t6 két hop véi nhau theo quy tic nhat
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dinh. Am tiét tiéng Viét 12 sy két hop cac yéu td chiét doan 13 4m dau, van va
yéu t5 siéu doan 1a thanh diéu.

Am tiét tiéng Viét c6 cau tric 2 bac ; bac 1 gom céac yéu té bat buoc 1a
am dau, van, thanh diéu; bac 2 gdm cac yéu t6 cAu tao van: am dém, am
chinh, am cuéi.

Duéi ddy 1a so dd cau tric 2 bac cta am tiét tiéng Viét [43]

Thanh diéu
AVﬁn
Am dém | Amchinh | Amcudi
< Van trong tiéng Viét [43],[48]

Tiéng Viét c6 121 van, Dua vao ban chat cia &m cudi, van tiéng Viét

Am dau

duoc phan ra thanh 4 loai sau day:
-Van khép, nhitng van két thic bang phu &m cudi vé thanh /p/, 1t/, IK/.
Vi duy: tap, tac, tat, tap, tat, tiét, tuge, fuéc...
-Van nira khép: nhitng van két thic bang phu &m cudi vang /m/, In/, In/.
Vi du: tam, tam, tén, tung, tiéng, tuong, tuong...
-Van nira md: nhiing van két thuc bang ban nguyén am /i/, /wi/.
Vi du: tali, o, tiu, téu, tiéu, tudi...
-Van mé: nhitng van két thiic bang &m cubi zero.
Vi du: ta, t0, ma, mi, mu, tia, tua...
Trong van, am chinh c¢6 chirc ning tao dinh am tiét, c6 vai tro quyét dinh
trong viéc tao 4m sic Am tiét.
e Am chinh (nguyén am)
Tiéng Viét ¢6 9 nguyén am don co ban: i /i, & fel, e le/,u Al, o /x/,alal, u lul, &
lo/, 0 /ol. Ngoi ra, tiéng Viét co 3 nguyén m doi: ia, ié /io/, ua, wo / 1o/ [43],[48].
Vé mat 4m hoc, mdi nguyén am dugc xac dinh bang cau tric formant —
tie 1a cac vung tan sé duoc ting cuong do hién tuong cong hudng. Trong cac

formant, formant th& nhat (F1) va formant thir hai (F2) c¢6 gia tri quan trong dé
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nhan dién timg nguyén am ctia mdi ngdn ngit, con cac formant khac thé hién
sdc thai c4 nhan ctia nguoi néi. F1 lién quan dén d6 md cua miéng, con F2 lién
quan dén vi tri dong ludi, khi phat am. Tan s6 cua F1 dudi 1.000 Hz; tin sé cua
F2 tir 700 Hz dén trén 3000 Hz. Dé phan loai nguyén am theo 3 loai am séic
cao, trung, thap, chu yéu dua vao tan sb cta F2 [2],[43].

Theo Doan Thién Thuit nguyén 4am duoc chia lam 3 nhom:

Céc nguyén am dong trudc /i, e, e/ i, &, e 1a nguyén 4m thudc nhém am sic cao.

Cac nguyén am dong giira /t, ¥, a/ w, o, @, a, d la cac nguyén am thudc
nhom am sic trung binh.

Céc nguyén am dong sau: /u, 0, 9/ u, 8, 0 1a nguyén nhom am séc thap [43].

Céac thuc nghiém ngit 4m 4m hoc vé nguyén am tiéng Viét ctia Nguyén
Vin Ai (1974) [49], Vii Kim Bang [50],[51] va Vii Thi Hai Ha (2014) [52]
da chi 16 diéu nay.

Duéi day 1a gia tri trung binh F1 va F2 ctia 9 nguyén am don tiéng Viét

Theo tac gia Vi Kim Bang [50].

Nguyén Vil Kim Bang
am Nir Nam
F1(Hz) F2 (Hz) F1 (Hz) F2 (Hz)
fil'i 453 2914 316 2363
lel & 465 2608 480 2145
lel e 506 2560 635 2050
il w 460 1298 345 1382
I~/ 0, @ 488 1379 461 1354
lal a, a 950 1669 856 1662
/u/ u 468 759 331 122
/ol & 480 915 458 809
/o] 0 654 1070 661 1033
Ghi cha: Ki hiéu in dirng, giita 2 vach ngiéng //— phién am quoc té.

Ki hiéu in nghiéng, dam- chit Quéc Ngir.
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Nhu vay nguyén 4m thudc nhém am sic cao c6 F2 nam quanh 2000
HZ trg 1€n.

Nguyén am thudc nhém am sic thip c6 F2 ndm quanh 1000 Hz tro xudng

Nguyén am thudc nhém am sic trung ndm trén 1000 Hz va dudi 2000 Hz.

Nguyén am doi

Nguyén am dbi tiéng Viét gdbm 2 yéu t6, yéu td dau cta nguyén am doi
duoc nhan manh (trudng d6 dai hon); yéu t6 thtr hai bi luét (truong do ngén).

Am sic cua nguyén am d6i tiéng Viét phu thudc vao F2 cua yéu tb thir
nhat. Theo tiéu chi ndy, nguyén am doi /io/ ié, ia thudc nhom am sic cao;
nguyén am d6i /io/ wo, wa thudc nhom am sac trung binh; nguyén am doi /uo/
ud, ua thudc nhom am sac thap [49],[52],[50].

eAm dém

O vi tri Am dém, chi c6 ban nguyén am /w/. Trén chir viét, am dém /w/
duoc ghi bang con chit 0 hodc u; Vi du: loan, hoé, xudn, tué. Am dém la
thanh td khong bat budc cua van; khi xuit hién trude nguyén am am sic cao
(nguyén am dong trudc nhu i, &, e) va am sic trung (nguyén am dong giita
nhu u, 0, d, a, @), am dém co6 chirc nang trAm hoa Am sic cua van. Tuy nhién,
do truong do cua &m dém -w- khong 16n (khoang 50 ms.), trong cac van co
am dém /w/, Am sac ciia van van do nguyén am (a&m chinh-hat nhan cua van)
quyét dinh [43],[48],[53].

e Am cubdi

Am cubi c6 chuc nang két thuc van (am tiét). Trong tiéng Viét, am cudi
c6 thé 12 ban nguyén am /w/ (o,u), /j/ (i. y), phu am mii /m, n, s, y/ (M, n, nh,
ng, ngh), phu am tic vo thanh /p, t, ¢, k/ (p, t, ch, c).

Am cuéi la phu agm. Khac véi cac ngdn ngit chau Au, phu 4m cubi tiéng

Viét ludn 1a phy am dong (implosive). Su két hop nguyén 4m va phu 4m cudi
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khac voi sy két hop phu am dau véi nguyén am. Su két hop nguyén am va
phu am cudi rat chit ch&, 2 chiét doan hoa vao nhau. Poan chuyén tiép
nguyén am va phu am cudi thuong ngan, cudng do chénh léch khong qua 2
dB. La phu 4m déng (khong c6 giai doan nd), phu 4m cudi tic vo thanh nhu
P, t, ch, ¢ ¢6 ning luong bang khong. Phy 4m cudi vang miii nhu m, n, nh, ng
c¢6 ngudn niang luong am hoc (cudng d6) khong 16n [43],[48].

< Am dau

Am dau: Am déu 13 thanh t6 bat budc, ludn 13 phu 4m, ¢O chirc ning mo
dau am tiét tiéng Viét. Trong cac am tiét nhu dng, anh, em, ai, dn, udng..., trén
chir viét khong ghi 4m dau, nhung khi phat am, 4m tiét dugc bat dau bang phu
am tac hong /?/ [43],[48],[54]. Ciing nhu van, phu am dau 1a don vi doc 1ap.
Khac véi sy két hop nguyén 4m véi phu am cudi, su két hop phu am dau véi van
kha 16ng 1€o. Tinh chét doc 1ap cua phy am dau vé mit Am hoc duoc thé hién &
tinh chat cua doan chuyén tiép. Tac gia Hoang Cao Cuong nhan xét rang, doan
chuyén tiép giira phu 4m dau va nguyén am c6 trudng do 16n, on dinh (thudng
16n hon 15 ms), cudng do 16n va on dinh (ting hay giam tir 3 dB dén 5 dB) [52]

Tiéng Viét c6 21 phu 4m dau. Dua trén viéc phan tich cac dic trung phd
am cta cac phu am dau tiéng Viét, Nguyén Vian Loi phan cac phu am dau
tiéng Viét thanh 3 nhém am sac nhu sau:

- Nhém phu 4m am sac thap: cac phu 4m vang mii /m/ m; /n/ n; In/ nh;
/n/ ng, ngh; phu am vang bén /I/ ;

- Nhom phu 4m am séc trung binh: cac phu 4m téc, hitu thanh, hdt vao (tién
thanh hau hod) /6/ b, /d/ d ; cac phu am tic vo thanh /t/ t; /k/ ¢, k, qu; / 2/ (trén chip
Quiéc Ngit khong ghi); cac phu am xat hiru thanh v/ v; /z/ d, r; Iyl g, gh.

- Nhém phu 4m am sic cao: cac phu am xat vo thanh /f/ ph, /s/ x, s; Ix/ kh,
/h/ h; phu 4m tdc mat ludi vo thanh (vé am vi hoc) /c/ ch , nhung thuc té phat

am (vé ngit am hoc), ch 1 phu 4m tic xat [te]; phu 4m bat hoi /th/ th. [56]
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% Thanh diéu tiéng Viét
Thanh diéu biéu hién thudc tinh ngdn diéu cua thanh phﬁn thanh tinh cua
am tiét. V& mit Am hoc, thanh diéu 1a sy bién ddi (dién tién) cua FO trong thoi
gian phat am am tiét. Thanh diéu khu biét nhau bang tiéu chi duong nét FO va
am vuc (pitch level — cung bac cao d9, tirc 13 ving tan s tinh tir diém thip
nhat dén diém cao nhét trong dién tién FO cua thanh diéu).
Giita cac dia phuong c6 su khac nhau vé thanh diéu. Tiéng Viét Bac Bo
(ving phuong ngir duoc coi 1a chudn muc phat am) c6 6 thanh diéu: thanh
Ngang, thanh Huyén, thanh Sic, thanh Hoi, thanh Ngd va thanh Ning
[43],[48],[56],[57].

Dudi day 1a biéu d6 dién tién FO ctia 6 thanh diéu Béic Bo.

THANH DPIEU BAC BO
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Biéu dé 1.1. Biéu dé dién tién FO ciia 6 thanh diéu tiéng Viét (Bic B§) [56]
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Thanh diéu lién quan chu yéu dén tan sb thanh co ban (F0) cua am tiét.
Tan s6 thanh co ban cao nhat (khi phat am thanh Ngi tiéng Viét) thuong
khong qua 500 Hz [56]

Nhu trén di néi, mot trong nhimg nguyén tic co ban trong xay dung
bang cau thur thinh lyc 161 1a sy can brlfmg vé nglt am: c4c tur, cac cau can duoc
phan loai va sap xép dam bao sy hai hoa vé am sic cao, trung thap. Do vay,
mot trong cac nhiém vu cua lun 4n 1a phan loai Am tiét (tir don) thanh cac
nhom theo am sac.

Trong luan an nay, chiung t6i dya trén cach phat am ctia cac nghiém vién
giong Bac B dé phan tich ngir am va giong phat am Ha Noi 1a nguén am
mau khi do thinh lyc bang BCTTLL
1.4.2. Tir trong tiéng viét

Tir 1a don vi nhé nhat c6 nghia hoan chinh va cau tao 6n dinh dung dé
dat cau [41]
1.4.2.1. Tir mét tiéng va tir nhiéu tiéng

Tir tiéng Viét ¢ thé phan thanh 2 loai: tir mot tiéng (4m tiét) va tir nhiéu
tiéng (chu yéu 1a tir 2 am tiét). Tir mot tiéng con goi 1a tir don tiét. Vi du, cac tir
don tiét (mot tiéng): me, bo, bng, ba, troi, dn, uong, mét, hai... [41],[42]

Tir don tiét 13 chét liéu dé xay dung céc cau trong BCTTLL tiéng Viét.
1.4.2.2. Tir logi tiéng Viét

Tu loai 1a cac kiéu, loai cua tir duoc phan loai dua trén nhitng dac diém
ngit nghia va nglt phap cua tir d6. Tiéng Viét co cac tir loai nhu danh ti,
dong tw, tinh tu, dai tw, phu tw, tro tw, than ti.

Tir dé xdy dung cac cdu trong BCTTLL c6 thé 1a danh tir, dai tir (chi
ngir), dong tur, tinh tir (vi ngir), phu tur.
1.4.2.3. Tur co ban va tur van hoa

Tir co ban 13 nhimg tir chi cac hién tugng, su vat, hoat dong, tinh chat

co ban, gan giii hang ngay. Phan 16n 1a tir don tiét.
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T van hoéa la nhiing tir chi cadc khai ni€m triru tugng, cac thuat ngtr
chuyén nganh. Phan 16n 1a tir song tiét, da tiét, phén 16n la tr Han-Viét hoac
vay muon tir ngdn ngit chau Au.
1.4.2.4. Tan s6 xudt hién va mirc do thong dung cua tie

Tur thong dung 1a nhiing tr dugc str dung trong ngdn ngtr hang ngay.
Théng ké trong cac vin ban ngdn ngit hang ngdy, tir théng dung co tan so su
dung cao nhat. Tir théng dung thudng 1a tir don tiét, thudc 16p tir co ban.

Can dua vao danh sach tir thong dung 1am chat liéu dé xay dung cau
trong BCTTLL tiéng Viét.

1.4.3. Cau trong tiéng Viét

Cau 1a don vi dung tir hay ngit ma cau tao nén trong qua trinh tu duy, thong
bao; n6 c6 nghia hoan chinh, c6 cau tao ngir phap va c6 tinh chét doc lap [41],[42].

Cau thtr ¢é do thinh lyc phai ding vé ngit phap, don gian vé ciu tric,
r& va dé hiéu vé noi dung.
1.4.3.1. Phdn loai cGu theo cdu tric

Cau thuong gdm 2 phan: 1- Phan chii ngir (A) tirc 13 phan chu dé, cai
dugc néu ra (tra 101 cdu hoi: ai?, cai gi?); 2- phan vi ngir (B), 1a phan thuyét
minh, gidng giai, ndi vé cai dugc néu ra (tra 16i cau hoi lam gi? nhu thé nao?).
Phan chu ngir thuong ciing dting trudc phan vi ngit [41].

Phén loai cdu theo cdu trac 1a phan loai theo s6 lugng nong cdt cau.
Theo cach nay, c6 3 loai cau: cau don, cau dic biét va cau ghep.

% Cau don: Mbi ciu don gdm mét “ndng cot” (A-B):

A phan chi ngir - B phan vi ngit.

Vi du: T6i mua mot con bo.

A: t01; B: mua mot con bo.

Phan cha ngir thudng 1a danh tir, nhém danh tir, dai tir, sd tir; cling c6 khi 1a
tinh tr, dong tur. Phan vi nglr thuong la dong tir, cum dong tur, tinh tir, cum

tinh ttr; c6 khi l1a danh ttr, cum danh ttr.
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¢ Cau don dac biét

Cau don dic biét 1a nhitng cau khong co day di 2 thanh phan nong cot
cau. Pay thuong la cdu cam than, than goi, ménh I¢nh. Cau don dac biét
thudng dugc biéu thi bing ngit diéu riéng.

Vi du: Mua!

s Cau ghép

Céu ghép co cdu tao gém it nhat 2 vé, mdi vé gdm mot nong cdt, ing
v6i mot cau don. Céac vé trong cau ghép duoc sip xép theo trat ty nhat dinh
hoic lién két bang két tur.

Vi du: No o nha, con toi di hoc.

Dé dam béo tinh don gian vé céu trac, rd, d& hiéu vé ndi dung, cau
trong BCTTLL nén la cau don binh thuong, khong nén la cau don dac biét
hay cau ghép.
1.4.3.2. Phan loai cdu theo muc dich phat ngon

Phan loai cau theo muyc dich phat ngon tic 1a phan loai cau theo muc
dich ctia nguoi ndi: tuong thuat, hoi, ciu khién, hay cam than vé mot su tinh,
mot diéu nao do.

+ Cau twong thuat

Cau tudong thuat 13 cau dung dé ké lai mot diéu nao d6. Cudi cau tuong
thuét c6 dau cham.

Vi du: Me t6i dang nédu com.

s Cau héi

Cau hoi 1a cau dit ra dé hoi vé diéu gi d6 (hodc dé biéu thai do nghi
ngd, hodc mong cho sy dong tinh, véi nhitng sic théi rat té nhi). Cudi cau hoi
thuong c6 dau hoi.

Vi du: Bé né vé qué chua?

% Céu cu khién

Cau cau khién 13 cu dung dé yéu cau, sai bao, ngan cdm nguoi khac
lam mot diéu gi d6. Cudi cau cam than thudng c6 ddu cham than (1).

Vi du: An com di!
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+ Cau cam than

Cau cam than 1a cdu dung dé biéu thi cam xuc. Cudi cAu cam than
thuong c6 ddu chim than (1) hodc dau hoi (?).

Vi du: Oi, néng nuee qua!

Khi do thinh luc bﬁng cau thu, bénh nhan dugc yéu cau nhic lai cau
duoc phat am. Pé tranh viéc bénh nhan c6 thé hiéu nham, néu cau thir 1a cau
cau khién; hoic bénh nhan biéu hién thai do, cam xtic nao d6, khi cau thir la
cau cam than. Do vay, c&c cau trong BCTTLL nén la cau tuong thuat.

1.5. Nghe kém tudi gia

Sy 130 hoa thuong la mot chudi qua trinh phan tir, mé hoc, gidi phau, sinh
ly va tm ly gan lién vai tudi. Nghe kém tudi gia gan lién véi su 130 hoa cia toan
b co quan nghe tir ngoai bién dén trung wong, 14 nguyén nhan thudng gap nhat
6 nguoi truong thanh [58].

1.5.1. Dinh nghia

Suy giam stic nghe theo tuéi hay noi cach khac ngudng nghe ting dan
theo tudi & nhimg nguoi cao tudi 1 hién twong thodi hoa than kinh giac quan
da duoc biét dén tir rat 1au nhu mot hién twong sinh ly cua tudi gia.

Theo diéu tra co ban cua Knudsen, Leisti, Zohansen,......, dd dua ra bang
suy giam ngudng nghe theo lua tudi kha chi tiét sau:

Suy giam sic nghe (tinh bing dB) theo Ia tudi & tieng tan s6 [8]

TuéiTa” > 125Hz | 250Hz | 500Hz |1.000Hz | 2.000Hz | 4.000H |8.000Hz
20-29 0 0 0 0 0 3 5
30-39 5 5 5 5 6 14 | 16
40-49 7 7 7 8 8 21 | 25
50-59 10 10 | 12 12 13 29 | 32
60-69 14 14 | 15 19 24 0 | 48
70-79 18 19 | 23 24 31 47 | 59

80 22 23 | 27 33 39 56 | 66
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Ngoai ra con gap nghe kém tudi gia bénh ly c6 ngudng nghe cao
hon ngudng nghe theo Ita tudi va anh huong dén giao tiép nghe noi xay
ra sém hon.

1.5.2. Gidi phdu bénh

Khi vé gia thi da 6ng tai dan bi teo, mat nudc, & dong ray tai tao thanh
nut rdy. Mang nhi day duc mét bong c6 cac mang xo nhi, ¢ thé thiy vanh
trang 130 suy, mang nhi teo dét. Chudi xuwong con x6p va co hién tuong to
chtic xo thay thé ciu triic xuwong, canci héa cac khdp. Ton thuong cac té bao
nghe & tai trong, thoai hoa cac s¢i than kinh thinh giac. Su dac cua xuong lam
cho céc soi than kinh va mach mau ciing bi chén ép. Thoai héa cac nhan va
C4C té bao than kinh trung wong [59].
1.5.3. Phdn logi [58]

Céc nghién ctru ctia Schuknecht chil yéu trong phan tich cac ton thuong
mo bénh hoc va quan hé ctia ching voi cac s6 liéu do thinh luc.

Trén thé gi6i hién nay, van str dung cach phan loai cia Schuknecht c6 4
loai chinh, ngoai ra gip dang hon hop va dang khong xac dinh.

< Nghe kém giac quan: thoai hoa cia co quan Corti & phan day ¢ tai,
kém theo thoai hoa ca cac té bao nang dd, dan dén ca su thoai hoa thu phat
ctia hach xoan. Loai nay dac trung baoi thinh luc dd tut nhanh & céc tan sb cao.

% Nghe kém than kinh: giam cic no-ron than kinh thinh giac, loai nay
trén thinh lyc dd giam cac ngudng & tan sb cao. Thé hién rd trén thinh luc 10i.

% Nghe kém do ton thwong van mach: teo nhd cic van mach din dén
su kém nudi dudng, bat thuong cua sinh hoa ndi dich. Loai nay dic trung boi
thinh luc d6 giam déu moi tan sb.

% Nghe kém co hoc: mang day mat tinh dan hdi do lang can canxi hoic
can lipit & day 6c tai, teo nho ctia ddy chang xoan dan toi giam rung dong co
hoc cua dc tai. Loai nay cé thinh lyc dd di xuéng & moi tan sd, su chénh léch

gilra cac ngudong khong vuot qua 25dB.
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Ngoai ra gip dang hdn hop (thinh luc co thé twong hop véi tac dung
tong hop cta nhiéu dang thiét hut, vdi mot “do nghiéng” rd nét hodc kém rd
nét do su lién két & cac murc d6 bién dbi cua cac ton thuong khac nhau).

Dang khong xac dinh: Theo Schuknecht 25% khong c6 su tuong quan
giita s6 liéu do thinh Iyc va md bénh hoc. Pic biét co cac truong hop bién doi
C4C ngudng tan sb tram.

Ngoai ra con c6 sy bién ddi ciia hé thong than kinh trung wong do tén
thuong cac no-ron ¢ vé ndo va tinh trang soi than kinh bi mat mang myelin,
su bién doi tAm sinh 1y va hanh vi ciing déng gop mot vai tro quan trong voi
co ché than kinh trung uwong va kha niang phan biét 15i néi.

1.5.4. Chan dodn

Vé 1am sang nghe kém tudi gia dién ra mot cach tir tir ting dan.

Triéu chirng co nang:

- Nghe kém am cao: Dau hiéu nay xuat hién som. Cang nhiéu tudi bénh
nhan xuat hién thém viéc kho nghe 4m trim va thudng kho nghe trong tiéng on.

- U tai: &m sdc cao, xuat hién timg luc hay thudng xuyén. C6 thé gip
chong mat.

Thuee thé va cdn lam sang:

- Soi mang nhi: Binh thudng hodc trang duc, d6i khi c6 vong 3o suy &
chu vi, di dong mang nhi binh thuong hoac giam.

- Po TLA: Pién hinh c6 nghe kém tiép am loa dao day, ting dan dinh roi
dén toan loa doa. Vi thé ning dwa toi diée. Pic diém 13 can xtng & hai tai.

- Po TLL: 14 rat can thiét dé b6 sung cho TLA v&i cac dic diém TLL
thuong nang hon TLA, v6i TLL nhén biét tdi da tir va cau thtr c6 thé khong
dat duoc 100%.

1.5.5. Cdc giai doan nghe kém nghe tuéi gia: 3 giai doan
- Giai doan dau kho phat hién duoc trong 1am sang: suy giam stc nghe

chi & tan so cao, ¢o it hoac khong c6 bi€u hi¢n 1am sang r0.
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- Giai doan anh hudng xi hoi: khi ngudng nghe giam véi cac tan sb trén
30 dB, dic biét kho nghe ¢ nhitng noi cong cong on do.

- Giai doan tién trién: nghe kém ting nhanh dua toi sy giam giao tiép,
sau d6 dan dén tinh trang c6 don cua dbi tuong [58].

Trong nghe kém tudi gia thuong co su két hop suy giam stc nghe va anh
huong tam 1y [60],[61].
1.5.6. Diéu tri

- Noi khoa: ¢6 thé dung mdt s6 thude bo trg nhu vitamin, chat chong oxy
hoa dién hinh 1a coengym Q10, cac thudc gian vi mach tang tudi mau va tang
luong oxy & céac té bao than kinh.

- May tro thinh: Giai doan anh hudng xa hoi (giai doan 2) 1a rat can thiét
can thi€p may trg thinh. Khi ngudng nghe trung binh don am PTA qua 35
dBHL thi chi dinh deo may tro thinh can dugc dit ra [62]. Pay 1a mot bién phép
rat quan trong trong viéc cai thién sirc nghe [59],[63],[64], trong nghién ctru cta
Holmes AB [65] chi ra rang deo may hai bén tot hon viéc deo may mot bén vi
gitip cho cai thién strc nghe va dinh hudng tot hon. Hién nay ching ta chua dugc
quan tAm dang muc & ca 2 phia, thay thudc va ngudi bénh. Van dé dit ra 1a chi
dinh loai may, danh gia hiéu suat cia may, hiéu chinh may dé Iya chon ra may
pht hop voi timg ngudi bénh 13 viée rt can thiét.
1.5.7. Tinh hinh nghién ciru vé nghe kém tuéi gia
1.5.7.1. Cac yéu té anh hueng dén nghe kém tusi gia

% Yéu to di truyen

Theo Morgon (1995), cac yéu t6 di truyén anh huéng dén sy suy giam
thinh luc ngudi cao tudi theo 3 kiéu:Thiic ddy qua trinh ld0 hoa chung cua toan
co thé, tac dong truc tiép 1én qua trinh 140 hoa cta co quan thinh giac va l1a yéu
t6 thudn loi cho qua trinh suy giam thinh luc [67].

< Tiéng on

Hau qua tiéng 6n tac dong dén dc tai da duoc xac dinh qua cac nghién ctiu

ctua nhdm pujol va c6 su nhay cam véi tiéng 6n khac nhau gitta cac ca the.
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s Bénh ly tim mach

Nghién ciru ciia Rosen va Olin (1965) tim thdy nhiing ngudi c¢6 do tudi
tr 40-59 vo1 can bénh tim mach c6 kha nang nhay bén am thanh tdi hon so
v6i nhitng ngudi cung do tudi khong mang bénh tim mach [58]. Nghién ctru
ctia Gates da chi ra mdi twong quan manh mé cua ton thuong tim mach va su
phat trién cac ton thuong thinh giac trén nhiing tan s tram dic biét 1a & phu
nit [68]. Bénh tim mach nhu mdt nhan t6 nguy hiém véi su suy giam thinh luc
xay ra & ngudi cao tudi theo nghién ctru cuia Brant [68], Cruickshanks [69].

% Sir dung cac chdt kich thich nhuw rieou, thudc 4.

Nghién ctru ciia Cruickshanks KJ xac dinh anh hudng cua thudc 14 dén
nghe kém tudi gia [70]. Nghién ctru ctia Davanipour x4c dinh su lién quan
ruou, thude 14 dén nghe kém tudi gia [58].

Ngoai ra con co cc yéu td khac nhu: ché do an kiéng va cac gbc tu do
[71], sut giam hooc mén sinh duc [67],... anh hudng dén nghe kém tudi gia.
1.5.7.2. Ty 1é nghe kém tudi gia

X4 hoi ngay cang phat trién, su gia ting cac yéu td anh huong dén nghe
kém tudi gia. Vi vay ty 1& nghe kém tudi gia c6 xu hudng ngay cang tiang.
Tai Phap ty 1& nghe kém trén 60 tudi nam 1900 1a 12%, nam 1950 1a 16%,
nam 2000 1a 20% [58]. O My nam 1997 Campbell nghién ctu trén 8767
nguoi trén 70 tudi, nghe kém chiém 33%, trong d6 chi c¢6 1/3 sir dung hd
tro thinh giac [72]. David céng b nam 1989 nghién ctru 58000 ngudi trén
17 tudi, nghe kém 35% & do tudi 61-70, 43,9% & d6 tudi 71-80 [73].
Nghién ctru cta Liu trén 126000 nguoi tai tinh Sichuan Trung Qudc nghe
kém 12,8% trén 60 tudi [74].

Nghién ctru ciia Nguyén Tién Hung (1999) vé tinh hinh suy giam thinh
luc & nguoi cao tudi (> 60): nghién ciru trén 262 cu c6 t6i 122 cu nghe kém
chiém t6i 47%, ty 1& trén 80 tudi chiém i 73%. Nghe kém nhe chiém 65%

nghe kém vira 17%, nghe kém ning 16%, diéc 5%. Ty 1& nghe kém nam/nix
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xap xi 2 [67]. Nghién ciru cia Keo Vanna, Tran Thi Bich Lan (2012) khao sat
130 thinh ¢ nguoi trén 50 tudi c6 nghe kém. Nghién ctru 143 ngudi, ty 18
nam/nit 2,8. Nghe kém nhe chiém 28%, nghe kém vura 31,5%, nghe kém nang
27%, diéc 11,2% [75].

Chtng suy giam thinh giac tudi gia 1a mot ton thuong gidc quan thudng
gap 0 nguoi gia, tu nhién hodc do bénh ly. Suy gidm thinh giac nguoi gia tang
dan co thé dan tGi diée dic, luc nay van dé diéu trj dé khoi phuc suc nghe tré
nén kho khian va c6 thé dan dén tram cam, xa lanh moi nguoi. Chew
HS, Yeak S (2010) ciing chi ra chét lwong cudc séng clia ngudi gia suy giam
thinh luc khong duogc diéu tri [76] su suy giam stc nghe khong chi anh hudng
dén ban than ma con anh hudng dén cac nguoi than xung quanh. Kamil RJ
Lin FR (2015) nghién ctru anh hudng cua suy giam thinh lyc & ngudi cao tudi
dén d6i tac truyén thong [77]. Pham Khanh Hoa dé cap “Piéc va nghénh
ngang - mot van dé can dugc xa hoi quan tam" [78].

Po thinh luc 10i trong nghe kém tudi gia dé xac dinh mirc d6 anh hudng
cua nguodi bénh dén viéc giao tiép, tim ra cac dau hiéu suy giam cua ton
thuong trung vong va nhirng kho khan trong sy phan biét 101 va dac biét quan
trong trong van dé lwa chon mdy va dénh gia hiéu suat cia may tro thinh khoi
phuc thinh giac va ciing giup cho viéc phong ngira hau qua lau dai cua tat diéc

1a diéu rat quan trong.


http://www.ncbi.nlm.nih.gov/pubmed/?term=Chew%20HS%5BAuthor%5D&cauthor=true&cauthor_uid=20403224
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chew%20HS%5BAuthor%5D&cauthor=true&cauthor_uid=20403224
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yeak%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20403224
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kamil%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=25690776
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lin%20FR%5BAuthor%5D&cauthor=true&cauthor_uid=25690776
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Chuong 2
POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. P6i twong nghién ctru
Tuy thudc vao tirg muc tiéu
% Muc tiéu 1

o Tiéng Viét pho thong, thong dung:

Nghién ctru trén 3 phuong dién ngit 4m, tir vung va ngit phap dé xay
dung BCTTLL.

- Phan tich ng{t &m: phan tich thyc nghiém trén 4 nghiém vién (2 nam, 2
nit), & do tudi khac nhau, ndi phuwong ngir Bac bd, kham TMH binh thudng,
dé dua ra cach phan loai am tiét TV theo am sic.

- Phan tich vé ngir 4m, tir vung va ngit phap TV dé dua ra nguyén tic
xay dung BCTTLL Tiéng Viét.

e Sinh vién tuéi tir 18-25: khong c6 tién st ton thuong co quan thinh
giac, kham TMH binh thuong, c6 suc nghe don am binh thuong (PTA <
15dB) dé kiém dinh BCTTLL.

MaAu 1: 30 sinh vién dé kiém dinh su cAn bang cac nhém ciu thir qua
nghe nhan 101.

MAu 2: 62 sinh vién (gém 31 nam va 31 nit dé x4y dung biéu d6 chuan
va kiém dinh biéu do chuan, ngudng nghe nhan 16i cia BCTTLL Tiéng Viét

% Muc tiéu 2

MAu 3: 30 Bénh nhan dugc kham TMH, do TLA va duogc chan doan 1a
nghe kém tudi gia.
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Tiéu chudn lira chon:
Dbi twgng khong phan biét nam, nit.
Tudi tlr 60 trd 1én.
Nghe kém ting dan, kho nghe trong méi trudng 6n, c6 thé c6 U tai hay
chong mat.
Khadm TMH: mang nhi xo day, v6i hoa hay c¢6 vong ldo suy, khong thing.
TLA: Nghe kém tiép nhén 2 tai ddi xtng.
- Tiéu chudn logi trie:
- Céc bénh, tat vé tai anh hudéng dén stre nghe nhu viém tai gitra, xép
X0 tai, tac voi tai do (u vom hong, viém mili xoang...), diéc dot ngot, u day
than kinh s6 VIIL
- C6 tién sir bj chan thuong 4m hay strc ép anh huong dén tai.
- C6 tién st bi nhiém doc do thudc hay hoa chat co thé anh huong dén
suc nghe.
- Bj tai bién mach mau ndo hay chin thuong so néo...
- Sa st tri tué, tAm than ngudi gia.
2.2. Phuong phap nghién ciru
2.2.1. Thiét ké nghién ciru
Nghién ctru phan tich, thir nghiém 1am sang va mé ta ting ca cit ngang.
2.2.2. Noi dung nghién ciru
2.2.2.1. Phan tich ngit am - dm hoc bang cdc thue nghiém ngiv am [79],[80], [81]:
- Quan sét tryc tiép cac tham sd cua tin hiéu 161 néi:
e Tan sb co ban FO
e Céc vung tan sb tang cuong (F1, F2...)
o Cuong do

e Truong do
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Pong thdi cung cip cac chitc ning cho phép trich chon tham sé phuc vu
cho nghién ctru. Trong nghién ctru nay ching toi xac dinh tan sb FO va F2
clia 4m tiét va cta cac phan chiét doan ctia nd. Pé tir d6 dua ra cach phan

loai am tiét tiéng Vié¢t theo am sac.

M&i chuong trinh phan tich tiéng noi c¢6 nhimg uu thé riéng. Chuong trinh

Speech Analysis chu yéu dé xac dinh cac tham sé 4m hoc dinh tinh thong qua

hinh 4nh, con chuong trinh RATT dung dé do tinh cac thong sb 4m hoc dinh

luong (xem phan két qua nghién ctru).

2.2.2.2. Phan tich ngit dm, tir vieng va cdu tiéng Viét: dé dua ra nguyén tic

xay dung BCTTLL tiéng Viét.

2.2.2.3. Xay dung BCTTLL theo nguyén tic da dinh

2.2.2.4. Ghi am BCTTLL

2.2.2.5. Kiém dinh BCTTLL vé cac théng sé am hoc:

Tinh truong do, cuong do caa tung cau

Tinh trung binh truong d6 va cuong do trong tirng nhdm

So sanh trung binh truong d6 va cuong do gitra cac nhom

Tinh trung binh truong d6 va cuong do cua toan bo BCTTLL.

Vé tan s6 F2 tinh tiing cAu & c4c ving tan so cao, trung va thap.

Tinh trung binh tan sé F2 cta cac cau trong nhém theo 3 viing tan sé cao,
trung va thap.

So sanh céc trung binh tan s F2 caa cac cau trong cac nhém theo 3 viing
tan s6 cao, trung va thap.

Cubi cuing tinh tan sb trung binh F2 cua toan bo BCTTLL theo ting ving

tan s6 cao, trung va thap.
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2.2.2.5. Kiém dinh BCTTLL vé thinh hoc:

e Kiém dinh sy can bang ty 18 % nghe nhan 1oi giita 10 nhém BCTTLL.

e Xay dung biéu d6 thinh luc 16i chuan caa BCTTLL

e Kiém dinh biéu do chuan va ngudng nghe nhan 1oi cia BCTTLL
2.2.2.6. Ung dung do tinh TLL qua BCTTLL trén bénh nhan nghe kém tudi gia
(BNNKTG)
2.2.3. Cdc ky thudt swr dung trong nghién ciru
2.3.3.1. Ky thudt ghi am: Chon 4 nguoi phat am phuong ngit Bac B9, gom 2
nam va 2 nit & do tudi khac nhau, dugc ghi &m biang microphone chuyén
dung, nghiéng goc 45 do so voi1 truc ngang, cach 10 cm dudi miéng nguoi
phat am [80]. Ghi 4m bang mAay tinh qua chuong trinh SA (Speech
Analysis,Verson 1.6; mau ghi am 22.050Hz,16 bit, mono), may tinh VAIO
Sony Model PCG71811W.

2.3.3.2. Ky thuqt ghi dia bang cdu thw thinh lyc loi
Ghi dia BCTLL tai Pai phdt thanh Tiéng néi Viét Nam (VOV).Theo tiéu

chuan k¥ thuat cta dai phat thanh VOV: Ban tron On air 2000, phin mém 4m
thanh Dalet. Nguoi doc 1a phat thanh vién chuyén nghiép, khong cé bénh ly
vé thanh quéan, phat 4am phuong ngitr Bic B9, giong Ha Noi. Poc theo timg
nhém, doc cic cAu Am séic trung binh trudc roi dén cac cAu Am séc cao va cudi
cung doc cac cAu am sac thap.
2.3.3.3. Po thinh lyc don am [30],[35],[82].

Bénh nhan dugc do trong budng cach 4m, 4m nén duéi 30dB.

Trude khi do giai thich rd cho sinh vién va bénh nhan nghe kém tudi gia:

Tap trung tot trong khi do dé tra 10i diing va kip thoi.

Am do thay d6i cuong d6 va tan so (to - nho, thanh - trim).
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Tra 101 khi nghe dugc am.
Céch tra 10i: Qua bam tin hiéu dén.
% Nguyén tic do
e Do duong khi trude, dudng xuong sau. Néu 2 tai c6 1énh vé stic nghe
thi do tai nghe tt trude.
e Bit diu vai tan s6 1000, 2000, 4000, 8000, 500, 250 Hz.
e Cho nghe thir v6i cudng do udc tinh cao trén ngudng 30-50dB roi
giam dan dé cho quen.
% K¥ thuat do:
e Dat chup tai do duong khi.
Dung bén: mau xanh bén phai, mau do bén trai.
Pung chd: loa ctia chup tai hudng ding, thang vao 16 ctia dng tai.
Vira khit: diéu chinh dé chup 6m khit vanh tai, khong lam gap vanh tai
e Dat nim rung do dudng xuong.
bat nim rung 1én mat xwong chiim, nim rung duogc ¢d dinh khong di
1éch vi tri, nim rung khong dugc cham vao vanh tai.
e Xac dinh ngudng nghe: dé chinh xac hon thuc hién tim ngudng nghe di 1én.
Bit dau tir 0dB hay cuong d6 udc tinh thiap hon ngudng 30dB phat 4m
trong vai gidy néu doi twong khong nghe thay nang dan cuong d6 mdi mirc
10dB cho dén khi bénh nhan nghe thiy, giam cuong do 5dB cho dén khi
khong nghe thay, nang lai 5dB néu nghe thay thi d6 1a ngudng nghe.
2.3.3.4. Po thinh luc loi [30]
Thuc hién mét sb quy dinh nhu véi do thinh lyc am: do trong buéng
cach &m, tap trung trong khi do, do tai nghe tot trudc. Vi BCTTLL ching toi
chi do duong khi.
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Tuy ting mau nghién cru ma c6 cu thé do nhu sau:

MAu 1 (30 sinh vién) mdi sinh vién déu duoc do 2 tai & cing mot cudng

d6 10dB, do toan bd 10 nhom trong BCTTLL.

Miu 2 (62 sinh vién) mdi sinh vién do 3 nhoém khac nhau trong
BCTTLL: do tai (P) 1 nhém, do tai (T) 1 nhom, do ca 2 tai 1 nhom.

bo cuong do tu thép 1én cao: 0dB, 5dB, 10dB... dén khi dat dugc chi sb
phéan biét 161 1a 100%.
MAu 3: 30 bénh nhan nghe kém tudi gia

Po méi bénh nhan 2 nhém trong BCTTLL: do tai (P) 1 nhom, do tai (T)

1 nhdm

Ltc dau cho bénh nhan tht véi cuong do cao hon 20dB so védi PTA va

nhac lai cc tir ¢4 nghe thdy cho quen.

Cuong do bit dau do bang PTA, mdi lan ting cudng do do 1én 5 dB, do
dén khi dat dugc chi s6 phan biét 16i 100% thi ding, néu bénh nhan nao
khéng dat dugce duoc chi s6 phan biét 161 100% thi cling chi do dén cudng do
t6i da 1a 110dB.

Céch tinh: khi nhéc lai dung hoan toan cau duoc tinh 1a 10%.
Tinh tong s6 phan tram thu duoc ¢ timg cudng do thu.

Két qua dugc danh diu trén biéu dé: truc ding 1a s6 % nghe nhan 101,

truc hoanh 1a cuong dod thir.

Tinh ngudng nghe 10i: nbi 2 diém 1 diém & trén truc 50% va mot diém o

dudi truc 50%. N6 s& cat truc 50% & dau thi d6 la ngudng nghe 10i.

Noi cac diém ta dugc bi€u do thinh luc 101.
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2.3. Vat liéu va phuwong tién nghién ctru
2.3.1. Tir don Gm tiét ting Viét phé thong, thong dung
Chon cac tir don am tiét trong cac tai liéu sau day:

- Danh sé&ch 320 tir ¢4 tan suat cao, thong ké trén cac van ban giao tiép théng
thuong giai doan 1991-1996 cua Dang Thai Minh va Nguyén Van Phé [83].

- Danh sach 700 tir thuong dung ctia Nguyén Pirc Dan [84].
- Bang tir thir TLL ctia Ngd Ngoc Lién [3].
- Bang tr thir TLL ciia Nguyén Hitu Khéi [2].

- Tir théng dung trong Gido trinh tiéng Viét cho ngudi nudc ngoai cla

Nguyén Vin Hué [85].
2.3.2. Phin mém ghi am

- Céc thyc nghiém ngit &m: Ghi &m bang mdy tinh qua chuong trinh SA

(Speech Analysis,Verson 1.6; mau ghi &m 22.050Hz,16 bit, mono).
- BCTTLL ghi &m vao dia CD, tai dai Tiéng ndi Viét Nam (VOV).
2.3.3. Phan mém phén tich tiéng néi

- Phan tich hinh anh &m hoc tin hiéu loi néi bang phan mém SA (Speech

Analysis — version 2.4).

- PBinh luong cé4c thong s6 am hoc (truong do, cuong do va tan sb) bang
phan mém PRAAT (5.3. 65,2014).

3.3.4. Phin mém SPSS 18.0: Bé kiém dinh thong ké.
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2.3.3. May ghi am

Hé thong may ghi &m Dai Tiéng no6i Viét Nam



45

2.3.4. Nguén ém méu

Thuc hién thu &m BCTTLL vao dia CD do phat thanh vién chuyén
nghiép Hung Son doc tai Pai Tiéng néi Viét Nam (VOV).
2.3.5. May do thinh lwc don am

May Sibelmed
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2.3.6. May do thinh lyc loi

May ndi soi Mega
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Phong do thinh luc: budng do thinh lyc Vién TMH trung uong va khoa
TMH bénh vién Hiru Nghi véi &m nén 30dB.
2.4. Cac buéc tién hanh

Budéc 1. Phan tich ngir am tiéng Viét 1am co sé dé phan loai &m sic cac tir
don tiét. Budc nay dugc thuc hién voi sy hudng dan cua chuyén gia nghién
ctru ngir &m hoc tiéng Viét.

Budc 2: Phan tich cac dac diém ngir am, tir vung va ngit phap tiéng Viét vé
phuong dién do sic nghe dé dua ra nguyén tic xay dung BCTTLL tiéng Viét.

Buéc 3. Thu thap bang tir dung lam chat liu dé xay dung BCTTLL
tiéng Viét. Tiéu chi lua chon bang tir nay gdm: tir don tiét, phd thong,
thong dung.

Budc 4. Phan chia cac tir duoc lua chon theo 4m sic cao, trung, thép.

Budc 5. Xay dung bang cau va phan cac nhdm theo nguyén tic di dinh.

Budc 6. Thyc hién ghi am BCTTLL trén dia CD tai Pai phat thanh tiéng
noi Viét Nam (VOV), do phat thanh vién chuyén nghiép doc, phuong ngir
Bic B6 co chat giong chuén, cuong do va tbc d6 doc trung binh.

Budc 7. Kiém dinh cac thong sé am hoc ciia BCTTLL.

Budc 8. Kiém dinh sy cin bang vé ty 1é % nghe nhan 16i giita cac nhom
cau. Viéc kiém dinh dugc tién hanh & 2 khau:

1- Pénh gi4 so bo trén 10 sinh vién tudi tir 18-25. CAc sinh vién dugc kham
TMH binh thuong, cé stic nghe don &m binh thuong; do qua chup tai duong khi.
Bit dau nghe & cuong do 0 dén 5 dB, nghe 15 cac cau & mic 10dB va nghe 16
hoan toan BCTTLL ¢ murc 15-25dB. Qua d6 chung téi chon mirc cuong do 10
dB dé thir nghiém kiém tra tinh cAn bang cac nhom thir trong BCTTLL.

2- Lap phiéu hd so theo mau 1 va thir nghiém trén 30 sinh vién.
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Budc 9. Lap phiéu hd so theo mau 2 va thir nghiém trén 62 sinh vién, 31
nam, 31 nir, tudi tir 18-25, dé xdy dung biéu d6 chuin va kiém dinh ngudng
nghe nhan 101, biéu d6 chuan caa BCTTLL.

Budce 10. Lap phiéu ho so theo miu 3 va do sitc nghe qua BCTTLL trén
bénh nhan nghe kém tudi gia.

2.5. Lap bang va xir ly s6 liéu
2.5.1. Ldp bdang

- Lap bang tan sb formant thu# 2 (F2) ctia &m tiét Am sic cao voéi 6 thanh diéu.

- Lap bang tan sd formant thir 2 (F2) cia am tiét am sac trung véi 6
thanh diéu.

- Lap bang tan s formant thir 2 (F2) ctia 4m tiét Am sic thap véi 6 thanh diéu.

- Lap bang tan s formant thiz 2 (F2) caa van khép c6 phu &m cudi 1a phu
am tac vo thanh.

- Lap bang tan sé formant thez 2 (F2) caa van nia khép c6 phu am cudi 1a
phu am vang.

- Lap bang tan s6 formant thiz 2 (F2) caa van nira mé c6 am cudi 1a ban
nguyén am.

- Lap bang tan sé formant thiz 2 (F2) ctia &m tiét ¢6 van trung.

- Lap bang tan s6 formant thi 2 (F2) ctia &m tiét c6 van cao

- Lap bang tan s6 formant thiz 2 (F2) ctia &m tiét c6 van thap

- Lap bang céc théng sb &m hoc (trudng do, cudng do va tan sé) cua
BCTTLL sau khi da dugc ghi am.

- Lap bang tinh trung binh ty I¢ % nghe nhan loi cua cdc nhom trén
nguoi binh thuong.

- Lap bang tinh ngudng nghe trung binh (PTA) trén ngudi binh thuong.
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- Lap bang tinh nguong nghe nhan loi (SRT) trén ngudi binh thuong.

- Péi chiéu PTA va SRT trén ngudi binh thuong.

- Lap bang tinh PTA trén bénh nhan nghe kém tudi gia.

- Lap bang tinh SRT trén bénh nhan nghe kém tudi gia.

- Déi chiéu PTA va SRT trén bénh nhan nghe kém tudi gia.

2.5.2. Xir Iy 56 ligu

Bang phan mém SPSS 18.0 theo céc thuat toan théng ké Y hoc.

> w0 e

5.

Xéc dinh trung binh va do léch chuan.

So sanh trung binh.

So sénh ty I¢.

Gia tri p duogc tinh dé kiém dinh céc thong sé vé am hoc va thinh hoc.

Tinh hé sb tuong quan r

2.6. Pia diém va thoi gian nghién ciru

2.6.1. Pia diém nghién ciru

- Khoa TMH bénh vién Hitu Nghi

- Khoa thanh thinh hoc bénh vién TMH Trung Uong

2.6.2. Thoi gian nghién cibu: dé tai dugc tién hanh tir thang 1/2012- 8/2016

2.7. Pao dirc trong nghién ciru

- C4c sinh vién va bénh nhan déu dugc thdng bao va tu nguyén tham gia

nghién cuu.

- Nghién ciu chi nham bao vé va nang cao sic khoe cho bénh nhan

khong nham muc dich nao khac.



2.8. So' d@d nghién ctru

Phén tich ngir am,

tur vung va ngit phap

O
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SO PO NGHIEN CUU

Tir don am tiét, pho thdng,
théng dung

BN tir 60 tudi, nghe kém

tang dan

'

\ 4

Phan loai am :
tiét theo am Phan tir theo - Khai thac tién st
sac M S - Noi s0i TMH
-bPo TLA
\ 4

Cao Trung Thap

A\ 4 A 4 l
XD cau don, XD cau don, XD cau don,
tuong thuat, 5 tuong thuat, 5 tuong thuat, 5

Nguyén tu/cau tu/céu tu/cau
tic xay \ /
V,
dung BCTTLL(100 cau)
(Cao/Trung/Thap: 3/4/3 v
BCTTLL
J Chan doan nghe
Ghi am BCTTLL kém tudi gia
i Y
A Kiém dinh o
Amhoc |« — Thinh hoc NY
BCTTLL 0
\/‘/ - - \
e Doi chieu PTA va SRT
BCTTLL TIENG VIET > Dang bicu do TLL
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Chuong 3
KET QUA NGHIEN CUU

3.1. X4y dung BCTTLL tiéng Viét dé sir dung do tinh thinh luc 1o
GoOm ¢6 3 ndi dung sau:

- Nghién ctru co so: phan tich ngit 4m, tir vung va cau TV vé phuong
dién do sttc nghe dé dua ra phan loai 4m tiét TV theo 4m sic va nguyén tic
xay dung BCTTLL.

- Xay dung BCTTLL tiéng Viét theo nguyén tic di dinh.

- Kiém dinh BCTTLL tiéng Viét vé 4m hoc va thinh hoc.

3.1.1. Phan tich ngi¥ am, tir vwng va ngii phap TV

Phan tich ngir &m thuc nghiém bing chwong trinh SA(Speech Analysis —
version 2.4).

Du6i day 1a hinh anh 4m hoc 4m tiét LOAN (gém 4m dau L, 4m dém O,
am chinh A va am cudi N)

1. Dang song am

2. FO (thanh diéu) 4. Anh phé

. He &
I3 N A : g
P g B 5 T

3.Pho do o e e yd

S 5. Cuong di

Hinh 3.1. Am tiét loan /lwan1/
Trén Phé do thé hién cdc ving tdn sé khdc nhau dwoc tang cuong, trong dé
tan sé6 F2 la 1370 Hz, am tiét Loan thuoc am sdc trung.
Ghi chi: Ki hiéu giita hai vach nghiéng la ki hiéu phién dm quéc té am tiét LOAN, trong
dé /l/ - phu am dau, /“W-I- Gm dém,/ -a-1 - &m chinh, /-n/ -phu dm cuéi; chiv sé 1 chi thanh

diéu 1- thanh ngang.
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Du6i ddy 1a hinh anh 4m hoc am tiét &m tiét XI
(4m dau 1a X, am chinh 1 I, thanh ngang, khéng c6 4m dém va am cubi)

1. Dang song am

3. Anh phé
2. FO (thanh diéu)
L see]
=] | e =olx
g ey
Rt L T s- \M"\
L (PN T | { y
4.Phé dé e [l / 5. Cuong do
-

Hinh 3.2. Am tiét XI

Trén Phé do thé hién cdc ving tan sé khdac nhau dwgc ting cuong, trong dé
tan s6 F2 la 2271 - 3641 Hz, am tiét X1 thugc dm sdc cao.
Dudéi ddy 13 hinh anh 4m hoc am tiét &m tiét MU
(4m dau 1a M, 4m chinh 1a U, thanh ngang, khong c6 am dém va am cudi)

1. Dang song am

= =p

Do - EEE s =i0x|
. '
SN
2. FO (thanh dié) ol
\:¥ 3. Cuong do
=il
= e ,-'H?f’z\@iilt.‘ngmz
4. Anh phé . . 5.Phé do

o Hinh 3.3. Am tiét MU
Trén Pho do thé hién cac vung tan so khac nhau duoc tang cuong, trong do

tan s6 F2 la 646 Hz, am tiét MU thude am sdc thap.
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3.1.1.1. Phan tich ngir &m Xdc dinh vai trd cia cac thanh té tao Am sdc cua
am tiét (phwong ngit bac bo)

Ghi am 4 nghiém vién gébm: 2 NV nam (NV1 29 tudi, NV2 68 tudi), 2
NV nit ( NV3 25 tudi, NV4 60 tudi).
% Xac dinh vai tro thanh diéu

Dué6i day 1a bang tan sé formant tht 2 (F2) cua am tiét am sac cao, am
tiét &m sac trung va am tiét &m sic thap véi 6 thanh diéu.

Bing 3.1. Am sdc ciia am tiét cao véi cdc thanh diéu

Nghiém Tan so F2 (Hz) ciia am tiét
vién (NV) Xi Xi Xi Xi Xi Xi
NV1 2449 2489 2280 2426 2457 2431
NV2 2397 2428 2499 2384 2437 2283
NV3 2529 2598 2641 2567 2497 2584
NV4 2101 2279 2147 2136 2275 2270

Nhan xét: C6 su khéc biét vé tan sb F2 giira cAc am tiét véi 6 thanh diéu khéc
nhau & tirng nghiém vién; tuy vay su khac biét nay khong lon va khéng lam
thay d6i tinh chat am sic cao cua am tiét XI.

Bing 3.2. Am sic ciia dm tiét trung véi cdc thanh diéu

Nghiém Tan so F2 (Hz) ciia Am tiét
vien(NV) | 1 TA TA TA TA TA
NV1 1610 1587 1695 1696 1535 1718
NV2 1529 1398 1425 1477 1438 1374
NV3 1704 1430 1735 1765 1745 1652
NV4 1570 1454 1419 1562 1398 1471
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Nhan xét: Co6 su khéc biét vé tan sb F2 giita cac am tiét véi 6 thanh diéu khéc
nhau ¢ tirng nghiém vién; tuy vay su khac biét nay khéng lon va khéng lam
thay d6i tinh chat am sic trung binh cia am tiét TA.

Bing 3.3. Am sic ciia am tiét thip véi cdc thanh diéu

Nghiém Tan s6 F2 (Hz) ciia Am tiét
vién (NV)
Mu Mu Mu Mii Mu Mu
NV1 646 702 648 648 609 634
NV?2 609 666 623 698 712 662
NV3 824 864 892 752 754 739
NV4 710 896 832 658 741 702

Nhan xét: C6 su khéc biét vé tan sb F2 gitra cac am tiét voi 6 thanh diéu khac
nhau ¢ ting nghiém vién; tuy vay su khac biét nay khéng lon va khong lam

thay dbi tinh chat am sic thap cua am tiét MU.
Két luan: Do ban chat am hoc (lién quan dén FO0), thanh diéu khéng 1am thay
ddi thugc tinh am sic (cao, trung, thap) caa am tiét.

% Xac dinh vai tro ciia &m chinh (nguyén am) va am cudi.

Muc dich cta khao nghiém nay la xac dinh vai tro cta cac loai &m chinh
(nguyén &m) va am cudi trong viéc tao 4m sic cua van.

Trong 4 loai van Tiéng Viét thi van ma chi c6 nguyén am, khong c6 am
cudi vi vay am sac cua van do nguyén am quyét dinh. Nhu vay can xem xét 3

loai van con lai.
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Bing 3.4. Am sdc ciia vin khép cé am cudi la phu Gm tic vé thanh

(NV1, NV2 phat am)

Van Nguyén am | Am cudi
F2 (Hz)
Van khép Am sic Am sic Am sic
NV1 NV2
Ip 2118 — 2212 Cao Cao
Ap 1419 — 1526 Trung Trung Cao
Up 790 — 684 Thap Thap

Bang 3.5. Am sdc ciia van khép co am cudoi la phu dm tic vo thanh

(NV3, NV4 phat am)

Van Nguyén am | Am cudi
F2 (Hz)
Van khép Am sic Am sic Am sic
NV3 NV4
Ip 2400 — 2973 Cao Cao
Ap 1875 — 1950 Trung Trung Cao
Up 757 — 842 Thép Thép

Nhan xét: Trong van khép &m sic cua van phu thudc vao &m sac cia nguyén

am (am chinh), khéng phu thuc vao &m sac caa am cudi.
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Bdng 3.6. Am sdc ciia van nira khép co dm cudi la phu dm vang

(NV1, NV2 phat am)

Van Nguyén am | Am cudi
F2 (Hz)
Van nira khép Am sic Am sic Am sic
NV1 NV2
Im 2005 — 2201 Cao Cao
Am 1694 — 1449 Trung Trung Thap
Um 968 — 765 Thap Thap

Bdng 3.7. Am sdc ciia van nira khép co dm cudéi la phu dm vang

(NV3, NV4 phat am)

Van Nguyén am | Am cudi
F2 (Hz)
Van nira khép Am sic Am sic Am sic
NV3 NV4
Im 2299 — 2001 Cao Cao
Am 1981 — 1837 Trung Trung Thap
Um 815 — 749 Thap Thap

Nhan xét: Trong van nira khép, am sic cua van phu thudc vao am sic cua

nguyén &m (a&m chinh), khéng phu thudc vao am sac cua am cudi.
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Bdng 3.8. Am sdc ciia vdan nira mo co dm cuoi la ban nguyén am

(NV1, NV2 phat am)

Van Nguyén am | Am cudi
Van nira mé P2 (Rz) Am sic Am sic Am sic
NV1 NV2
Ao 1665 — 1302
Au 1603 — 1246 Trung Trung Thap
Au 1263 — 1064
Ui 763 — 770 Thap thap Cao
Al 2003 — 2001
Ay 2073 — 2060 Cao (loai) Trung Cao
Ay 2037 — 2070
lu 1789 — 1630 | Trung (loai) Cao Thap

Bdng 3.9. Am sdc ciia vdan nira mo co dm cuoi la ban nguyén am

(NV3, NV4 phat am)

Van Nguyén am | Am cudi
Van nira mé F2 (R2) S — —
NV3 NV4 Am sac Am sac Am sac
Ao 1635 - 1521
Au 1541 - 1026 Trung Trung Thap
Au 1462 — 1143
Ui 920 — 580 Thap Thap Cao
Al 2357 - 2110
Ay 2587 — 2149 Cao (loai) Trung Cao
Ay 2658 — 2000
lu 1886 — 1879 | Trung (loai) Cao Thap
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Nhan xét: Trong van ntra khép, ban nguyén am cudi cé anh huéng dang
ké dén am sic cua van (nhat 1a cac van: ai, ay, ay, iu).

Két luan: Am sac cua van chu yéu do &m chinh (nguy@n am) quyét dinh.
Tuy vay, trong c&c van ntra khép, ban nguy@n &m cudi c6 anh hudong dén am
sac cua van. Do vay, nén loai trir c4c tir don c6 van ai, ay, dy, iu ra khoi danh
s&ch céc tir dé xay dung BCTTLL.

% Xéc dinh vai tro ciia vin va am dau.

Muc dich ctia khao nghiém nay 1a x4c dinh vai tro ctia van (dm sic cao,
trung, thap) va 4m dau (4m sic cao, trung, thip) trong viéc tao 4m sic cua
toan bd am tiét.

Bing 3.10. Am sdc ciia am tiét cO vin trung

(NVZ1, NV2 phat am)

Am tiét Van Am dau
Am tibt F2 (Hz) A F2 (Hz) ,\ ’ ,\
A Am sac Am sac | Am sac
vantrung | n\v1oNv2 NV1 NV2
Xa 1818 — 1816 1580 - 1562 Cao
Ta 1622 — 1523 1780 - 1526 Trung
Ma 1780 — 1588 1545 - 1499 Thap
Trung Trung
Xat 1814 — 1800 1845 - 1502 Cao
Tat 1492 — 1496 1582 - 1482 Trung
Mat 1693 — 1610 1570 - 1567 Thap
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Bang 3.11. Am sdc cua aGm tiét co vin trung

(NV3, NV4 phat am)

Am tiét Van Am dau
A Lx F2 (Hz) A F2 (H2) A A
émt tiet Am sac Am sac | Am sac
vantrung | Nv3 NV4 NV3 NV4
Xa 1950 — 1900 1921 - 1900 Cao
Ta 1833 - 1763 1820 - 1738 Trung
Ma 1834 — 1786 1900 - 1750 Thap
Trung Trung
Xat 1955 - 1963 1871 - 1896 Cao
Tat 1782 - 1788 1760 - 1797 Trung
Mat 1905 - 1681 1900 - 1750 Thap
Nhan xét: Am sac caa am tiét do am sic cua van quyét dinh.
Bing 3.12. Am sdc ciia am tiét c6 vin cao
(NV1, NV2 phat am)
Am tiét Van Am dau
AL X F2 (Hz) A F2 (Hz) A X
A}m tict Am sac Am sac | Am sac
van cao NV1 NV2 NV1 NV2
Xi 2587 — 2397 2499 - 2331 Cao
Ti 2418 — 2321 2444 - 2318 Trung
Mi 2326 — 2086 2504 - 2429 Thép
Cao Cao
Xit 2247 — 2237 2126 - 2115 Cao
Tit 2141 - 2266 2119 - 2297 Trung
Mit 2106 — 2007 2347 - 2434 Thap
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Bdng 3.13. Am sdc cua am tiét co vin cao

(NV3, NV4 phat am)

Am tiét Véan Am diu
A F2 (Hz) A F2(Hz) | _ A
A;m tiet Am sac Am sac | Am sac
van cao NV3 NV4 NV3 NV4
Xi 2529 — 2190 2325 - 2090 Cao
Ti 2287 — 2201 2280 - 2170 Trung
Mi 2070 — 2037 2231 - 2182 Thap
Cao Cao
Xit 2630 — 2450 2786 - 2489 Cao
Tit 2715 - 2476 2737 - 2631 Trung
Mit 2253 — 2155 2793 - 2447 Thap
Nhan xét: Am sac caa am tiét do am sic cua van quyét dinh.
Bing 3.14. Am séc ciia Gm tiét cO vin thép
(NV1, NV2 phat am)
Am tiét Van Am diu
Ak F2 (H2) A F2(Hz) | )
émttl:gt Am sac Am siac | Am sic
vanthap 1 Nvi NV2 NV NV2
Xu 897 -804 646 - 635 Cao
Tu 663 — 649 645 - 628 Trung
Mu 679 — 609 , 560 - 539 , Thap
Thap Thap
Xuat 992 — 880 857 - 698 Cao
Tut 780 — 755 774 - 770 Trung
MUt 775 — 694 757 - 708 Thap
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Bing 3.15. Am sdc ciia Gm tiét c6 vin thip

(NV3, NV4 phat am)

Am tiét Van Am dau
Am tiét F2(Hz) | F2(Hz) | . )
X . Am sac Am sac | Am sac
van thap | Nv3 NV4 NV3 NV4
Xu 931 — 841 830 - 796 Cao
Tu 086 — 796 758 - 739 Trung
Mu 875-710 ) 718 - 696 ) Thap
Thap Thap
Xut 975 -851 860 - 810 Cao
Tat 816 — 865 789- 810 Trung
MUt 779 — 811 752 - 794 Thap
Nhan xet:

- Am sac cua am tiét phu thuoc chir yéu vao am sac cia van. Vé co ban,
am sac cua am tiét cung loai vai Am sac caa van, khdng phu thudc vao am sac
ctia phu 4m dau.

- Khéc voi phu am cudi, phu am dau két hop véi van kha long 1éo. Do
vdy, dé tao su chit ch& trong viéc tao sy can bang ngir &m (tir don tiét, cAu,
nhom cau trong bang cau), nén loai céc tir don tiét 6 &m sac van va phu am
dau ddi nghich (van am sic cao, phu 4am dau am sic thap; van am sic thap,
phu 4m dau &m sic cao).

Qua thuc nghiém rut ra két luan:

Phan loai &m tiét tiéng Viét theo Am sic qua 2 budc nhu sau;

Bwéc 1: Phan loai theo van: dya vao nguyén am, loai mot sé truong hop
ngoai 1& khi am cudi la ban nguyén am ai, ay, ay, iu.

Bwéc 2: Phan loai theo van va am dau, loai cac truong hop am dau va

van doi nghich (van cao - am dau thap; van thap - 4m dau cao).
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3.1.1.2. Phdn tich ddc diém ngiz Am, tir vung Va ngi phdp dwa ra nguyén tac
xay dung BCTTLL

Tiéng viét chi yéu 1 tir don tiét vi vay chon tir don tiét. Bam bao do tinh
théng nhat va d& nhan biét va tranh hiéu 1am trong do tinh nén dung tir phd
thong, thong dung va cau don dang tuong thuat. Do nhitng dic diém riéng vé
chtrc nang (sy trung hop am tiét, hinh vi, tr) va ciu trac (am tiét duoc cau
tao theo quy tic chit ch@), chung ta c6 thé phan loai cac Am tiét (tiéng, tur),
ciu theo cac nhom 4m sic cao, trung va thap. Pay 1a mot vu thé riéng cua
tiéng Viét trong TLL.

Sy phan loai nay can thiét trong viéc tao lap su can bang ngir am gitra
cac tir (don tiét) trong mot cau, gitra cac cau trong mot nhoém cau, giita cac
nhém cau trong BCTTLL. Viéc chia theo 3 giai tan s6 1a phi hop véi dac
diém sinh ly cua thinh giac. Pay 1a nguyén tic &m hoc quan trong, dam bao
mét cach khach quan két qua cua qua trinh do tinh thinh luc 19i.

Nguyén tic xay dung BCTTLL:
% Tu vung: Tir don (mot Am tiét), théng dung, phd thong
% Ngir phap:
- Cau don, tuong thuat, ddy du thanh phan: cha ngir, vi ngit.
- MBJi cau gdm 5 tir don am tiét khac nhau.
- Ngit nghia: dung, dé hiéu.
- Khong dung céc cau ca dao, tuc ngt.
% Ngit am va thinh hoc:
-5 tir trong cdu ¢ cung giai tan.
- Pho 4m cua bang cau thir phai thé hién duoc toan bd khu vuc tan s6 hoi thoai
chu yéu.
- Pé dam bao murc do rd nghia, dé hiéu, tu nhién, cic cau da xay dung duogc

2 chuyén gia nghién ctru tiéng Viét danh gia va loai trir cac cau khong dat.
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- Bang cau thir gdm 100 cau chia ra 10 nhom can bang vé ngit am va
thinh hoc: cin bang ngit 4m - 4m hoc, cin bang vé sb lugng cau trong timg
nhém, trong méi nhoém khoéng cé lap tir. Nhu vay dé dam bao sy can bing
trong do tinh.

3.1.2. Xdy dung BCTTLL
3.1.2.1. Xdc dinh danh sach tir dé xay ding BCTTLL

Chon dugc1131 tir don am tiét (xem & phu luc 1) 1a tong tap hop tir cac
bang tir sau:

- Bang 320 tir tan sb xuét hién cao ctia Pang Thai Minh va Nguyén Van Phé.

- Danh sach 700 tir tan s6 cao ctia Nguyén Puc Dan.

- Bang tir TLL ctia Ngo Ngoc Lién.

- Bang tir TLL ctia Nguyén Hitu Khoi.

- Bang tir thong dung trong gido trinh tiéng Viét cho ngudi nudc ngoai
ctia Nguyén Vin Hugé.
3.1.2.2. Phan logi tir theo am sdc
Trong s 1131 tir thu thap duoc phan ra 3 ving tan s6: trung, cao va thap.

Phén theo 2 budc:

Bwéc 1: Phan loai theo van: dya chi yéu la nguyén am va loai ra cac tur
ngoai 18 c6 am cudi 1a ban nguyén am ai, ay, ay, iu

Con lai 1100 tir trong d6: trung 464 (44,57%); cao: 301 (27,36%); thap:
335 (30,45%).

Budc 2: Phan loai theo van va 4m dau: sau khi loai cac tir ma su két hop cua
van voi am dau d6i nghich (van cao - 4m dau thap, van thap - am dau cao), con lai
840 tu trong do:

Amsactrung: 464 (55,24%).

Amsiccao: 169 (20,12%).

Amsacthap: 207 (24,64%).
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54
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58
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Bép
Bat
Bit
Bo
Boi
Béi
Bom
Bura
Buc
Budce
Budoi

Budém
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64
65
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Cap
Cat
Cat
Cau
Cau
Cau
Cha
Cham
Cham
Chan
Chéan
Chang
Chéo
Chao
Chét
Chét
Chat
Chat
Chau
Chau
Cho
Cho
Cho
Choi
Chép
Chir
Chua
Chtra
Chira
Co
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108
109
110
111
112
113
114
115
116
117
118
119
120

Bing 3.16. Cdc tir c6 Gm sdic trung

Com
Cu
Cua
Cua
Clng
Cuoi
Cuop
Cuu
Da
Da
ba
ba
ba
bam

Déan

ban
DPan
Déng
Dang
bang
Ding
Ding
Dao
bao
Dao

121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150

Puoc
Duéi
Puong
Ga

Ga
Géc
Gan

Gao

4
A

Gap
Gap
Gat

Gia
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157
158
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160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182

Gia
Gia
Giac
Gian
Giang
Giat
Giat
Gio
Gilr
Gitra
Giuong
Guri
Gung
Guong
Hac

Han
Hang
Hao
Hao
Hat
Hoa
Hoi
Hon
Héng
Hop
Hu
Hudng
Kha
Kha
Khac
Khéch

183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214

Kham
Khan
Khat
Khoa
Khoang

La
La
La
Lac
Lac
Lam
Lam
Lan

Lan

Lang
Lanh
Lao
L&o
Lau

Loan
Loi
Loi
Lén

Lon

Lura
Luan
Luat
Lung

215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
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Luoc
Ludi
Luong

Lugng

Mit
Mit
Mat
Mat
Mau
Mau
Mau

247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278

Nang
Nang
Ning
Nang
Nao
Né&o
Nat
Nau
Néu
Ngén
Ngang
Ngoa
Ngoan
Ngtra
Ngura
Ngua
Nguc
Ngung
Nguoi
Nha
Nhac
Nhan
Nhan
Nhén
Nhan
Nhat
Nhét
Nhat
Nhat
Nhat
Nhau
Nhé

279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310

Nho
Nhu
Nhua
Nhung
Nhing
No
Noi
Nir
Ntra
Ntra
Nudce
Nudng
Nut

Oan
Ot

Pha
Pham
Phan
Phao
Phéap
Phét
Phat
Pho
Phoi
Phuong
Phuong
Qua
Quéa
Qua
Qua

Quan
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324
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328
329
330
331
332
333
334
335
336
337
338
339
340
341

San
Séan
Sang
Sang
Sao
Sao
Sép
Sap
Sat

342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372

St
Sau

373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403

66

Tat
Tau
Tham
Tham
Tham
Tham
Thén
Than
Than
Thang
Thang
Thang
Thanh
Thap
Thap
That
Tho
Tho
Thé
Tho
Thoang
Thoi
Thom
Thot
Thu
Thu
Thu
Thtra
Thuat
Thue
Thuc

404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
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437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464

Vi
Vua
Vuon
Vuot
Xa

Xac
Xam
Xang
Xéu
Xo
Xua
Xuén
Xuét
Xuong
Xuong
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Ach
Anh
Anh
Céch
Canh
Céanh
Canh
Canh
Chanh
Che
Ché
Chém
Chén
Chét
Chi
Chi
Chia
Chiéc
Chim
Chin
Chinh
Chiu
Chuyén
Dé
Dé
Dé
bé

Di
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Diém
Dip

Ech
Em

35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68

67

Bdng 3.17. Cac tir co6 dm sdc cao

Gach
Ganh
Ghé
Ghé
Ghen
Ghét
Gi
Giét
Hanh
Hanh
He
Hém
Hét
Hién
Hinh
Huyén

Kem
Kém
Keén
Kénh
Két
Khe
Khé
Khé
Khen
Khét
Khi
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74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102

Khi
Khuya
Khuyén
Kia
Kich
Kién
Kim
Kim
Kinh
Kinh
Kip
Ky
Phe
Phép
Phia
Phich
Phim
Quanh
Quyén
Quyét
Séach
Sach
Sanh
Sé

Sé
Seo
Sét
Sinh
Suyén
Tach
Té
Tén
Tép
Tét

103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136

Thanh
Thé
Thé
Thém
Thém
Then
Thép
Thi
Thi
Thia
Thich
Thiéc
Thit
Thiu
Thuyén
Tiéc
Tiéc
Tiém
Tién
Tién
Tiéng
Tim
Tim
Tim
Tin
Tinh
Tinh
Tinh
Tréach
Tranh
Tranh
Tre
Tré

Tré

137
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139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169

Trén
Trét
Trinh
Truyén
Vanh
Ve

Vé

vé

Vé

Vi

Vi

Vi
Viéc
Vién
Viéng
Viét
Viét
Vinh
Vit
Xach
Xanh
Xe
Xé
Xé
Xem
Xén
Xép
Xich
Xiée
Xin
Xinh
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Bing 3.18. Cdc tir ¢6 Gm sdc thép

Budn
Budng

But

Cua
Cui
Cung
Cung
Cling

53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74

Cudc
Cubi
Do
Do

Pua

Pun

79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104

Dung
Dung
Dung
Dudi
Giod
Gioi
Gidng
Gilp

105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
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Ngon
Ngbng
Ngot
Ngu
Ngu
Nho
Nho
Nhoc
Nhom

Nhot

Nt
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165
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174
175
176
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178
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181
182
183
184

185
186
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188
189
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192
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196
197
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200
201
202
203
204
205
206
207
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Tubi

Tudng



70

3.1.2.3. Xay dung BCTTLL gém 10 nhdm can bang vé am sdac

Dung 840 tir thu duoc xay dyng thanh 100 gém 40 cau am sic trung

binh, 30 cAu Am séc cao, 30 cAu Am séc thép. Cac cau duoc xay dung theo

nguyén tic di dinh.

Thuce hién chia ra thanh 10 nhom, mdi nhém gém 4 cau trung, 3 cau cao

va 3 cdu thap. Trong m&i nhoém khong cé tir lap.

Dudi day 1a danh sach 100 cau va sy phan nhom theo 4m sic.

Bdng 3.19. Toan bg bdang cdu va chia nhom

Nhém

Am sic trung binh

Am sac cao

Am sic thap

Bac da lam nha moi.
Ba ta vira nau nudec.
Céau mac ao mau vang.

Truong chéu & gan lang.

Di it khi xem phim.
Tré thich di thi vé

Chi ké chuyén vé tét

Con cua nd coOn nho.
B6 t61 ¢o to ong.

Ong nd1 muodn giup co.

Chau moi bac an com.
Ba ta da nau chao.

Gifra trua tro1 nang réo.

Cha dang cham vuon rau.

Di chi thich thit éch
Chiéc ghé xép trén xe

Chi ké chuyén xem xiéc

Con t61 buon ngu roi.
N6 con giup 6ng noi.

B0 mua mdt doi rua.

Ban chau dang 1am tho.
Cha moi cdu an sang.
Ba ta da nhat rau.

Nha bac ¢ hudéng nam.

Tré chi thich xem xiéc.
Chi it khi di thuyén

Di dé kinh trén xe.

Tbdi con mubén mua bun.
Ong gilp n6 nudi bo.

B6 ru con ngu roi.

v

Bac dang gidt quan 4o.
Ba ta vura an trua.
Nha cau lam tir lau.

Ban chau ¢ gan truong.

Chj xé dich chiéc ghé.
Di thich di xem kich

Tré ké chuyén thi vé.

NO ru t61 nudi bo.
B0 mua mdt doi cong.

Con nho budn ngu roi.
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Birc tuong dép bang dat | Di chi thich viét truyén. |B6 toi d6t to ong.
Ba ta rat cham lam. Chj chia tién vé tét. Ong mua mot doi bo.
v Chéau mic 40 mau vang.  |Chiéc ghé xép trén kia. |C6 c6 con con nho
Nha cdu & huéng bic.
Cau ta vang 101 cha Tré chi thich xép hinh | T6i mudn mua dbi cong.
VI Ba mic 40 mau nau. Chi ké chuyén xem phim. |Né dua cung bon nhé.
Bac 1a nguoi cham lam. | Di it khi vé tét. Cd con nudi 6ng nodi.
Nha chau ¢ gan trudng.
Céau ta 1am ban cuoi. Chiéc phich dé trén ghé.  |B6 no giong 6ng noi.
Qua cam dat ¢ ban. Di ké chuyén vé tét. C6 mubn mua ban nong.
VIlI )
Chau moi ba an com. Chi it khi xem xiéc. To1 con ngl cung con.
Nha bac gan quéan phd.
Cau mic 40 vang thAim Tré chi thich xem phim. |Ong t6i nudi bo gioi.
Ba ta dd nau com. Di xé dich chiéc xe. C6 con mudn mua tom.
Vil ‘ ,
Chéu dang cham vuon rau. |Chi di thuyén trén vinh. |Con nd ngu cung bo.
Nha bac ¢ du lang.
Sang sém mua rat 16n. Chj dé vé trén xe. B4 mua bo ctia né.
« Nha chéu 6 hudéng nam.  |Di thich chiéc thuyén kia. |T6i c6 mot doi cong.
Ba ta vira gap chan. Heé vé, tré thi v&. Con riia nudt moi roi.
Céu dang giat 40 mai.
Cha la ngudi cham lam.  |Di chi thich di thuyén  |Cd cling tdi gitp no.
x Ba ta dang an sang. Chi dé vi trén ghé. Ong mudn nudi con bo.

Chau vura gidt quan éo.

Bac da lau nha moi.

Tré x&p hinh chiéc xe.

B6 mua mdt doi ngong.
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3.1.3. Ghi &m BCTTLL

Bang cau dé do TLL dugc 01 nghiém vién nam (phét thanh vién dai
VOV, giong Ha Noi, khong c6 bénh 1y thanh quan) phat am va ghi vao dia
CD Rom. Tai dai phat thanh qudc gia.

3.1.4. Kiém dinh BCTTLL vé am hoc

i 1, Sound QUYNH_01 - 0B
File Edit Query View Select Spectrum Pitch Intensity Formant Pulses Help

9.599361

0.7357 ‘
0.388- ”
0 | I Channel 1

M) . |

0.5707
0.7387]

0.3677-

Channel 2

0.5707 !
100 dB : 500 Hz

77.16dB

174H
50 dB T 75 He

1250031 | 1380721
8.340330 ‘8,34033[) Visible part 2 648752 seconds 10989082 100298918
Total duration 111.288000 seconds
Mﬂﬂﬂ bak | 4 jﬁﬁmup
N

SCRo@ O k] e S

Hinh 3.4. Cac dic trung am hoc cia mot cau trong BCTTLL

(Bac da lam nha moi)
Trudng d6 mdi cau 2,3-2,6 gidy, vi vay dat khoang nghi giira cac cau la

8 giay.
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Hinh 3.5. Cac dic trung &m hoc cia mgt nhom trong BCTTLL
(Nhom 1)

Sau day 1a két qua kiém dinh cac thong s6 am hoc ctia BCTTLL.

Bdng 3.20. Truong dp trung binh méi cau é tirng nhém

Nhom Truwong do (ms) (X + SD) P
1 2383,2 + 95,1
2 2425,2 + 153,5
3 2434,6 + 120,6
4 2438,0 + 106,3 > 0,05
5 2362,2 + 153,5
6 2441,2 + 53,6
7 2378,5 + 58,5
8 24527 + 42,3
9 2418,4 + 64,8
10 2400,1 + 19,3
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Truwong do (ms)
3000 A

6 2438.0 2441,2 2452.7
2500 - 23832 24252 2434.6 = 23622 = 2378.5 2418.4 2400.1

2000

1500

1000

500

0 T T T T T T T T T 1
1 2 3 4 5 6 7 8 9 10 Nhom

Biéu dé 3.1. Trwong dé trung binh méi cau ¢ tirng nhom

Nhan xét: Truong do trung binh cdc céu gitra cAc nhdm khong cé su
khac biét dang ké (P > 0, 05).

Bdng 3.21. Trwong dé trung binh méi cau trong bang cau

Cau Trung binh (X) bj Iéch (SD)

Truong do (ms) 2413,40 30,70

Nhan xét:Truong dé trung binh mdi ciu trong bang cau chénh léch

rat thap.
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Bdng 3.22. Cuong d trung binh méi cau ¢ tirng nhom

Nhom Cuong dd (dB) (X = SD) p
1 72,80 + 0,83
2 72,90 + 0,85
3 72,56 + 1,00
4 71,80 + 1,15
5 71,65 + 0,74 > 0,05
6 71,51 + 0,64
7 70,71 + 0,84
8 70,43 + 0,66
9 70,97 + 1,39
10 71,45 + 0,85

Cuong dp (dB)

80 1

60 -

40

20 A

728 729 7256 718 7165 71,51 70,71 70,43 70,97 71.45

9 10 Nhém

Biéu dé 3.2. Cwong dé trung binh méi cau ¢ tirng nhom
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Nhan xét: Cuong d6 trung binh c&c céu gitra cac nhom khoéng cé su
khéac biét dang ké (P > 0,05).

Bdng 3.23. Cuwong dj trung binh méi cau trong bang cau

Cau

Trung binh (X)

Do léch (SD)

Cuong do (dB)

71,67

0,85

Nhan xét: Cuong do6 trung binh mdi cau trong bang cau chénh léch

rat thap.
Bdng 3.24. Téin sé F2 tieng nhém
Tan s6 F2 cac cAu | Tan sé F2 cac cau 'I:ﬁnﬂsﬁ F62 cac
Nhom am sac thap (Hz) | am sic trung (Hz) el Am A6 0
(X £SD) (X £SD) _(HZ)
(X +SD)
1 887,3+£29,9 1791,7+103,2 2246,0+58,9
2 919,6+31,2 1572,7£112,5 2174,0£72,0
3 919,6+31,2 1684,0£91,9 2174,0£72,0
4 883,0+28,3 1695,2+88,0 2100,0£23,0
5 948,0+51,6 1733,2+80,7 2200,0£79,3
6 947,3+37,2 1732,5+125,8 2184,6+£74,0
7 853,0+86,3 1713,2+£19,0 2171,0£72,9
8 874,7£93,5 1793,7£44,9 2233,6£31,4
9 904,3+55,4 1822,3+86,4 2155,3+20,0
10 871,3+£18,7 1807,3+60,5 2223,3t11,5
P > 0,05 > 0,05 > 0,05
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Nhén xét: BCTTLL gdm 10 nhém cau, mdi nhém gdm cac cau thudc 3
loai &m sic (thap, trung, cao) caa TLL.

Tan sb F2 trung binh ting loai &m sic giita cac nhém khéng co su khéc
biét dang ké (p >0,05).

Bdng 3.25. Tan sé F2 tirng loai cdu trong bing cdu

. . CAu Am s Cau am sic .,
Tan so F2 (Hz) au am sac Cau am sic cao
thap trung

X +SD 898,4+53,5 1752,6+89,4 2201,6+55,6

Tan s6 Hz
2500 -

2201.,6
1752.6

2000

1500 1 898.4
1000 -

500

0

Thap Trung Cao  Cacving am sic

Biéu dé 3.3. Cic viing am sdc ciia bang cau thir thinh luc 16

3.1.5. Kiém dinh vé mdt thinh hoc
3.1.5.1. Kiém dinh sy can bang cac nhém ther

Budce 1:

Trude khi quyét dinh chon cudong do thir dé kiém dinh can bang cac
nhom thir.

Thir so bo trén 10 sinh vién tudi tir 18-25, duge kham TMH binh thuong,
co suc nghe don am binh thuong. Po qua chup tai duong khi.

Bit dau nghe ¢ cuong d6 0 dén 5dBHL, nghe 13 cac cdu ¢ mirc 10 dBHL
va nghe rd hoan toan BCTTLL ¢ muac 15-25dBHL.
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Qua d6 chang t6i chon muirc cuong d6 10dBHL dé thtr nghiém kiém tra
tinh can bang cac nhom thu.

Budce 2:

Thir nghiém trén 30 sinh vién tudi tir 18-25 tudi, duge khdm TMH binh
thuong, co sttc nghe don 4m binh thudng dé can bang cac nhom thu.

MBJi sinh vién dugc do 10 nhém, mdi ciu trong nhém khi tra 161 ding
dugc tinh 1a 10%, sau do tinh trung binh cua tinh ty 1€ % lap lai dung cau thur
¢ tung nhom.

Bdng 3.26. Ti I¢ % trung binh nghe nhdn cau tirng nhém

Trung binh = P§ léch chuan (%)
Nhém _ p
(X £SD)
1 71,7 + 10,85
2 70,7 + 11,12
3 70,0 + 10,50
4 68,0 + 11,86
5 67,3 + 11,35
> 0,05
6 69,3 + 11,72
7 71,7 + 13,92
8 70,3 + 10,66
9 73,0 + 11,49
10 72,3 + 9,35
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Ty 18 %
80

17,7 707 70 73 723

71,7

60
50 A
40 -
30 A
20 A
10 A

0 T T T T T T T T T
1 2 3 4 5 6 7 8 9

10N|h()m
Biéu @6 3.4. Ti I¢ % trung binh nghe nhin cdu tirng nhém

Nhan xét:

Nhom 4, 5, 6 ¢6 ti 1é % nghe nhan cau lan luot 68%, 67,3%, 69,3%,
trong khi cac nhdm khéc co ti Ié % nghe nhan 1di cao hon (tir 70% dén 73%).
Tuy nhién, su khac biét khong co ¥ nghia théng ké (p >0, 05). Nhu vay, giira
c4c cau cd sy can bang vé mtc d6 kho/dé.
3.1.5.2. Kiém dinh vé nguéng nghe va biéu do chudn ciia BCTTLL

Thuc hién trén 62 sinh vién (31 nam va 31 nir) & do tudi tir 18-25 tudi va
trung binh 12 20,8 + 1,9 tudi.

» Thinh lec am
Bdng 3.27. Ngwong nghe trung binh don am (PTA) ciia nam va ni
Nam Nir
PTA(dB) _ _ P
(X £SD) (X £SD)
Tai (P) 9,5+2,9 9,1+3,5 >0,05
Tai (T) 9,1+3,1 8,2+4,5 >0,05

Nhan xét: Nguong nghe trung binh (PTA) cua nam va nir khéng co6 su
khac biét c6 y nghia théng ké (p > 0,05).
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Bdng 3.28. Ngwong nghe trung binh don dm (PTA) cia tang tai

Tai (P) Tai (T)
Tai B _ Y
(X £SD) (X £SD)
PTA(dB) 9,3+3,2 8,7+3,9 >0,05

Nhan xét: Ngudng nghe trung binh don am (PTA) cua tai (P) va (T)

khong c6 su khac biét c6 ¥ nghia thong ké (p > 0,05).

% Thinh lyc loi

Bdng 3.29. Ngwong nghe nhén loi (SRT) cia nam va niz

Nam Nir
Ngwong nghe nhan loi (dB) B B p
(X £SD) (X £SD)
Tai (P) 15,9+2,9 14,527 >0,05
Tai (T) 15,4+2,6 14,727 >0,05
Ca 2 tai 8,0£1,4 8,0t£1,8 >0,05

Nhan xét: Ngudng nghe nhan loi cia nam va nir khéng co sy khac biét

c¢6 y nghia théng ké (p > 0,05).

Bdng 3.30. Ngwong nghe nhan loi (SRT) cua tang tai

Tai (P) Tai (T)
Tai B B p
(X £SD) (X £SD)
Ngudong nghe nhan 1oi (dB) 15,2129 14,9128 >0,05

Nhan xét: Ngudng nghe nhan 1oi (SRT) cua tai (P) va (T) khéng c6 su

khé&c biét cd ¥ nghia thong ké (p > 0,05).
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Xay dwng biéu dé do sirc nghe tiéng ndi bang BCTTLL tiéng Vigt
Nghe nhan loi nghe qua chup tai 2 bén: 0 dB: 1%; 5 dB: 15%; 10 dB:

69%; 15 dB: 85%.
Ngudong nghe nhan 161 (50%): 8 +1,7dB
Chi s6 phan biét 16i (100%): 17,5+2,5dB

100%
90
80

70
60

. Pre. = 5 P - U S—.

- Nguwong nghe:nhan 1¢i

50%

30
20

10

Ty I€ % nghe nhan loi

40 ..... "5 5 5 U143 65 50 64eae R 18 SN 5 S i w4

R RN R R U R S A T TR DO S TR W BRI R

0

40 50 60 70 80 90 100dB

Cuwong do thw

Biéu dé 3.5. Biéu dé do sirc nghe tiéng ndi bang BCTTLL tiéng Vigt

Bdang 3.31. Péi chiéu PTA va SRT trén nguwoi binh thuwong

Ngwong nghe nhan lo
PTA(dB)
Ngudng nghe | (dB) Mic chénh (dB)
(X £SD) _
(X £SD)
Tai (P) 9,3+3,2 15,2429 6,2+3,7
Tai (T) 8,7+3,9 14,5+2,8 5,5+3,5
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Nguwdong nghe
(dB)

100 4 PTA(dB) m SRT (dB)

80 -

60

0 152 145
9.3 8.7

20

Tai (P) | Tai (T) Tai
Biéu do 3.6. Poi chiéu PTA va SRT trén nguwoi binh thuwong
Nhan xét: Ngudng nghe nhan 16i (SRT) cao hon ngudng nghe trung
binh don am PTA. Su khac biét ¢ ¥ nghia théng ké (p < 0,001).
3.2. Ung dung do tinh TLL qua BCTTLL trén bénh nhan nghe kém tuéi gia
Tién hanh do TLL qua BCTTLL trén 30 bénh nhan nghe kém tudi gia:
Tudi trung binh 72, + 6,5, thap nhat 60 tudi, cao nhat 84 tudi.

Ty16%  83.33%

0
o 76,66%

90 - (n=23)

R0 -
70 -
60 1 30%

>0 - (n="9)
40 -

30 -
20 -
10 -
0

Nghe kém U tai Choéng mit Triéu ching co ning

Biéu @6 3.7. Trigu chirng co ning
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Nhan xét: Nghe kém & mirc d6 nhe c6 khi bénh nhan chua phat hién

duoc ma bénh nhan dén kham voi cac triéu chang U tai hay thinh thoang

c6 chdéng mat va triéu chang u tai gap 76,66% (23 BN). Chong mat gap
30% (9 BN).

Bing 3.32. Trigu chirng thuc thé

Hinh thai
Mang nhi
Binh thuong Xo nhi, vong 3o suy
S6 luong 13 47
Ty 1€ % 23,76 78,33

Nhdn xét: Hinh thai mang nhi xo nhi, vong lao suy gap 78,33% (47 tai).

Bing 3.33.Thé logi nghe kém

] Nghe kém tiép nhan thé loa | Nghe kém tiép nhan thé
Thé loai
dao day toan loa dao
S6 tai 48 12
% 80 20

Nhan xét: Gap 2 thé loai nghe kém tiép nhan la thé loa dao day va thé

toan loa dao, trong d6 chu yéu 1 thé loa dao day chiém toi 80% (48 tai).
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Bing 3.34. Nguong nghe dwong khi trung binh theo tirng tin sé

Tan so6
(Hz)

250 500 1000 2000 4000 8000

Nguong nghe
(dB)
(X = SD)

40,75 42,83 45,50 49,17 55,92 68,17
+15,36 | 13,47 | £13,11 | +13,31 | +13,58 | +18,09

Tan sé (HZ)
10 250 500 1000 2000 4000 8000

0

10

20

30

40

50

60 N
70 ‘\\‘~\

80

Ngudong nghe (dB)

90

100

110

120
Biéu d6 3.8. Biéu dé ngwing nghe dwong khi trung binh theo tang tan sé
Nhan xét:

- Ngudng nghe duong khi trung binh & tan s6 cao 16n hon tan sb tram va trung.

- CO su tuong quan rat chit ché gitta ngudng nghe va tan sé (r = 0,995)
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Bdang 3.35. Mirc d doi xing 2 tai

Mirc do doi Tuyét doi Twong ddi
xung 2 tai (chénh léch PTA < 5dB) (5dB < PTA<10dB)
S6 BN 20 10
% 66,7 33,3

Nhan xét: Mic d6 dbi xting 2 tai tuyét di 1a 66,7% cao hon tuong ddi 1a 33,3%.
Bdang 3.36. Ngwong nghe trung binh don dm (PTA) cia tang tai

Tai Tai (P) Tai (T) p
PTA(dB)
B 49,1+13,0 48 8+11,5 >0,05
(X £SD)

Nhan xét: Nguong nghe trung binh don am (PTA) hai tai khong co su
khéac biét c6 ¥ nghia théng ké (p > 0,05).
Bdng 3.37. Ngwong nghe nhéan loi (SRT) cua ting tai

Tai Tai (P) Tai (T) P

Ngudng nghe nhan loi (dB)
B 62,4+13,8 60,7£12,6 > 0,05
(X £SD)

Nhan xét: Ngudng nghe nhan loi (SRT) cua hai tai khong cé sy khac
biét co y nghia thong ké (p > 0,05).
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Bdang 3.38. Poi chiéu PTA va SRT trén BNNKTG

PTA(dB) SRT (dB)
Ngudng nghe | B Mirc chénh (dB)
(X £SD) (X +£SD)
Tai (P) 49,1+13,0 62,4+13,8 13,2+4,6
Tai (T) 48,8115 60,7+£12,6 11,9+6,3
Nguwdong nghe
(dB) PTA(dB) m SRT (dB)
100 -
80 - 62.4 60,7
60 -
40 -
20 -
0

Tai (P) | Tai (T) ITai

Biéu do 3.9. Péi chiéu PTA va SRT trén BNNKTG
Nhan xét: Nguong nghe nhan loi (SRT) cao hon ngudng nghe trung
binh don am (PTA). Sy khac biét c6 y nghia théng ké (p <0,001).
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Bdng 3.39. Mirc dp nghe kém

Mire d6 nghe kém S6 tai Ty 18 (%)
Nhe (d6 1) 14 23,3
Vira (46 2) 31 51,7
Ning (d6 3) 13 21,7
Diéc (d6 4) 2 3,3

Téng 60 100,0

Nhan xét: Tat ca bénh nhan déu c6 nghe kém ca 2 tai, mac do nghe
kém chu yéu 1a nghe kém vira (d6 2) chiém 51,67 %, diéc (46 4) gap it nhat
chiém 3,33%.

Hinh dang thinh luc 16i: Trong 6 dang biéu db thinh lyc 16i bénh Iy ma
Portmann dwa ra, mtc d6 nghe kém nhe (46 1) va vira (d6 2) gap biéu d6 TLL
hinh dang song song biéu d6 mau (dang 2) hay nam ngang hon biéu do mau
(dang 3).

Nghe kém ning, diéc gap biéu d¢6 TLL hinh dang ndam ngang hon (dang 3)
hoac hinh khay (dang 4, 5) hay hinh thap chuéng (dang 6).
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Chwong 4
BAN LUAN

4.1. Xay dung bang ciu thir thinh lwc 101 tiéng Viét

Trén thé gidi, tuy thudc vao ngdn ngit cla ting nudc ma cd cac bang
thinh lyc 16i khac nhau. Bang thinh lyc 101 gdm c6 bang tir va bang cau.

Céc hoi nghi thinh hoc gan day c6 nhiéu nghién ctiru vé BCTTLL trén thé gioi.

O Viét Nam méi c6 bang tir, chua c6 bang cau tht thinh lyc 10i
(BCTTLL), vi vay van dé xay duyng BCTTLL 14 can thiét. Trong thinh lyuc
l6i, viéc do stic nghe bang BCTTLL c6 vi tri quan trong, bai vi trong giao
tiép hang ngay, ngudi ta trao doi, thong bao véi nhau qua cac cau noi; do
vdy, viéc danh gia kha ning nghe hiéu cau noi hoan chinh 1a cach danh gia
mang tinh tong hop va thuc té nhat. BCTTLL thich hop v&i nghe kém tudi
gia, nghe kém than kinh, vbn lién quan khong chi dén b phan tiép nhan
song am thanh (tai), ma con lién quan dén hé than kinh trung wong. Ngoai
ra BCTTLL cho phép danh gia két qua phuc hodi chic ning nghe hiéu bang
bién phap nhu lya chon va danh gia hiéu suit clia may tro thinh, céy dién cuc

dc tai (nguoi 16m)...
4.1.1. Pon vi co bin dé xiy dung BCTTLL tiéng Vigt

Nguyén tic quan trong nhat dé xay duyng BCTTLL la phai pht hop voi
nhimmg dic diém cua ngdbn ngir ma ngudi bénh st dung. Nhu vay, viéc xay

dung BCTTLL tiéng Viét can dua vao nhitng dic diém cua tiéng Viét.

O nhiéu nudc trén thé gici BCTTLL duoc xay dung bang hai cach:
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- Nguoi ta chon céc tir théng dung, 1am co sg, dé tr d6 xdy dung
BCTTLL (theo cach két hop cac tir thanh cau) [4],[8],[12].

- Chon c4c cAu pho bién, théng dung trong cac van ban (vi dy, séch gido

khoa cho hoc sinh tiéu hoc, béo, tap chi...) [6],[7],[9],[10],[13],[18].

Viéc chon cac cau co sin thi rat nhiéu cau s& phu thudc vao ngit canh;
dic biét viéc can bang ngir am va thinh hoc sé rat kho khan ma day 1a nguyén
tac quan trong nhat cho viéc xay dung BCTTLL tiéng Viét. Vi vay ching toi

khong chon theo cach nay.

Tinh chat don lap, don tiét 13 diac diém co ban nhat cua tiéng Viét. Trong
tiéng Viét, tiéng 1a don vi quan trong ca vé ngir &m va ngir phap. Vé ngir am,
tiéng 1a don vi phat &m nho nhat (tiéng = am tiét), c6 cau tric chit ché. Vé
ngir phap, tiéng 1a don vi co nghia nho nhat (tiéng = hinh vi); tiéng c6 thé doc

lap tao thanh cau (tiéng = tir don) [41].

Xuat phat tir dic diém cua tiéng Viét, ching tdi chon tiéng (tir don m

tiét) 1a don vi co ban dé xay dung BCTTLL.

< Viéc chon tiéng 1a don vi co ban dé xay dung BCTTLL tiéng Viét cd

nhiing loi thé riéng:

- V& ngit am, tiéng c6 thé duoc phan loai theo am sic (cao, trung, thap).
BCTTLL bao gém céc tir, cau thuoc tan so khac nhau, tic 1a bao phu toan bo
pho tan cua tiéng no6i. Dya vao am sac cua cac tiéng (tir don), cau ciing duoc
phan loai theo &m sic cao, trung, thap. Nhu vay, c6 thé xay dung BCTTLL c6
su hai hod, can bang vé am sac giita cac tir trong mot cau, gilta cic cau trong
mot nhém, cac nhoém trong toan bo bang cau. Panh gia TLL bang BCTTLL

v6i 3 loai tan sd cao trung thap, cho phép danh gia khong chi nghe kém, ma
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con xac dinh ving tan sé nghe kém (dic biét ddi véi nghe kém tudi gia) va
dic biét 1a phu hop vdi sinh 1y thinh giac. Py 1a nguyén tic rat quan trong

gitip cho viéc can bang trong do tinh.

- V& tir vung, can ctr vao tinh pho bién, tan s6 xuat hién, nghia va ngudn
gbc cua tiéng (tir don), co thé xac dinh, phan loai cac tiéng (tr don) vé mac
d6 kha/dé trong viéc xay dung BCTTLL tiéng Viét. Nhu vay, c6 thé xay dung
BCTTLL c6 su can bang vé muc do dé hiéu, thdng dung giita cac cau trong

mot nhom cau, cac nhém céau trong BCTTLL.

- V& ngir phép, cau trong BCTTLL 1a cau don gom sé lugng nhat dinh
c4c tiéng (tir don). Truong do ciia mdi tiéng (am tiét) cd tinh on dinh tuong
dbi. Nhu vay, c6 thé xay dung BCTTLL c6 su can bang vé ciu tric va do dai

(truong do) cac cau.

< Sy lya chon danh sé&ch tiéng (tir don am tiét) dung dé xay dung bang

cau thtr thinh luc 1oi tiéng Viét:

Trong nghién curu TLL, viéc xac dinh mot danh sach cac tur thich hop
la can thiét khdng chi ddi véi viéc xay dung bang tir TLL, ma con d6i Voi
viéc xay dung BCTTLL. Céc tir duoc lya chon 1am co sé dé xay dung cac

cau trong BCTTLL.

Danh séach tir duoc lua chon dé xay dung bang tir TLL va BCTTLL la
c4c tir pho théng, théng dung trong ngdn ngit giao tiép hang ngay, dé cho moi
ngudi di & dia phuong nao trong ca nudc ciing hiéu dugc. Dua vao két qua
thong ké tan s6 xuat hién tir ngir cta gigi ngdn ngit hoc. Tuy nhién, viéc dua
Va0 tan so xuat hién dé xac dinh mtc do thong dung cua tir ciing chi mang

tinh twong ddi, n6 phu thudc vao sb luong vin ban théng ké, phong cach van
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ban (ngdn ngir noi/viét, van hoc/bdo chi/nghi luan /khoa hoc...), thoi gian

xuét hién van ban.

Trong viéc lya chon céc tir dé xay dung BCTTLL, ching t6i dya vao céc
bang tir tAn s6 xuit hién cao dugc cac nha ngdn ngit hoc théng ké vai nhiing
khé&c biét vé sb luong tir, vé thoi ki théng ké, vé phong cach van ban thong ké,
vé luong van ban thdng ké. Cac bang tir tin sb xuat hién cao bao gom: Bang
320 tir cia Pang Thai Minh va Nguyén Van Phé [83]; Bang 510 tir don tiét
trong tong s6 700 tir thuong gip cua GS Nguyén Ptc Dan [84]. Ngoai ra
chung t6i ciing tham khao Bang tir TLL ctia Nguyén Hitu Khéi [2]; Bang tur
TLL cua Ngé Ngoc Lién [3]; Bang tir thong dung trong gido trinh tiéng Viét
cho ngudi nudce ngoai ctia Nguyén Vian Hué [85]. Tong tip hop cua tat ca cac
bang tir trén thu dugc 1131 tir don. Trong 1131 tir chon dugc 840 tur trong do:

Amsictrung: 464 (55,24%).

Amsiccao: 169 (20,12%).

Amsicthap: 207 (24,64%).

Pay 1a nhiing tir ding 1am co so dé xay dung BCTTLL tiéng Viét.

4.1.2. Phan logi tiéng (@m tiéf) theo am sic (cao, trung, thép).

Trong cac ngdn ngit chdu Au, 4m tiét, hinh vi, tir 1a nhitng don vi riéng
biét, khong tring hop nhau. O cic ngdn ngit ndy, am tiét 1a su két hop phu
am, nguyén am mot cach khong co6 quy luat. Do vay, viéc phan loai cac don
vi tiéng nodi theo 4m sic (cao, trung, thap) chi co thé ap dung cho cac am tb
(4m vi), kho ap dung cho am tiét va nhat 13 tir. Do nhiing dic diém riéng vé
chtrc nang (sy trung hop am tiét, hinh vi, tur), va clu tric (am tiét duoc ciu

tao theo quy tic chit ch&), chung ta co thé phan loai cic 4m tiét (tiéng, tir),
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cau theo cdc nhom am sac cao, trung va thap. Pay la mot uu thé riéng cua

tiéng Viét trong TLL.

Can clr VA0 Cau tao ngir Am cua tiéng (Am tiét), tiéng c6 thé dugc phan
tich, phan loai va quy thanh cac nhém am sic cao, trung, thap. Tin hiéu 10i
n6i c6 am sic thap, néu co tin sb dugc ting cudng quanh 1.000 Hz tré xudng.
tin hiéu 101 no6i thudc Am sic cao, néu co tan sb quanh 2.000 Hz tr¢ 1én. Tin
hiéu 101 n6i thudc 4m sic trung trong khoang 1.000 — 2.000 Hz su phan loai
nay can thiét trong viéc tao 1ap su can bang ngit &m (phonetic balance) giira
cac tir (don tiét) trong mot cau, gitra cac cau trong mot nhoém cau, giita cac

nhém cau trong BCTTLL.

Trudc day cac chuyén gia dau nghanh nhu PGS Pham Kim, GS Ngb
Ngoc Lién.. d3 tién hanh phéan loai am sic tiéng Viét theo 3 ving tan s

dugc tang cuong cao, trung va thap chu yéu dya vao nguyén am.

GS Nguyén Hiru Khoéi di tién hanh phan loai tir don tiét theo &m séic
cao, trung, thap mot cach chi tiét hon.Viéc phan loai am sic am tiét cua tac
gia dua vao am sac cua phu 4m, nguyén am va thanh diéu. TAc gia dua ra 8

treong hop sau day:
1. NA cao + PA cao + TP cao = Tir don tiét nhém cao.
2. NA cao + PA trung + TP cao = Tir don tiét nhém cao.
3. NA tram + PA tram + TH tram = Tir don tiét nhdm tram.
4. NA tram + PA trung + TD tram = Tur don tiét nhom tram.,
5. NA trung + PA cao + TP cao = Tir don tiét nhém trung.

6. NA trung + PA trung + TP cao = Tir don tiét nhém trung.
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7. NA trung + PA trung + TP trdm = Tir don tiét nhém trung.
8. NA trung + PA tram + TD tram = Tir don tiét nhom trung.

Cach phan loai nay con mang nang vé ngdn ngir chau Au va cach phan
loai kh& phtrc tap. Cac chuyén gia vé thinh hoc ¢ nude ta dd nghién cuu,
xay dyung cac bang tir thir & do thinh luc 1i. Trong cac cdng trinh nay céc
tac gia da cd gang xuat phét tir dac diém ngit &m - Am vi hoc cua tiéng Viét.
tuy nhién cac cong trinh nay da thuc hién cach day ba, bén thap ky, vao
thoi d6 do nhitng han ché vé phuong tién nghién ciu, viéc nghién cau ngir
am am hoc chua c6 nhiéu thanh tyu. Hién nay da c6 cac phan mém phan
tich tiéng ndi nhu praat, speech Analysis... D6 ciing 1a co so thuan lgi cho
nghién cu BCTTLL tiéng Viét.

Nhu di trinh bay trong chuong Tong quan, am tiét tiéng Viét khong
phai 1a sy két hop phu am, nguyén 4m nhu ngon ngir chau Au, ma dugc ciu
tao tir 5 thanh t6: am dau, am dém, am chinh, &m cudi va thanh diéu; 5
thanh té trén dugc phan bd & 2 bac. Mai thanh t c6 dic trung riéng vé cau

am, am hoc va churc nang.

Trong luan &n, ching t6i xuat phat tir dac diém vé cdu am, &m hoc va
chtrc ning cua ting thanh t6 qua 2 bac dé xac dinh vai tro tao am sac am tiét
ctia mdi thanh td.

Két qua nghién ctru (Chwong 2) chi ra, am sic am tiét tiéng Viét do van
quyét dinh; phu 4m dau anh huodng it; thanh diéu khong anh huéng dén am sic
am tiét. Am sic caia van phu thudc chi yéu vao am sic cia nguyén am. Tuy vay,
mot sd van c6 ban nguyén am cubi 1 ai,ay,ay, iu cé anh huong dén am sic
cua van. Bé viéc phan loai &m sic cé4c tiéng (tir don am tiét) mot cach don

gian nhung chit chg, chlng toi phan loai theo am sic qua hai vong:
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Vong 1: Phan loai van theo nguyén am (loai cac trudng hop ngoai 1é khi

am cudi 1 ban nguyén am trong van ai,ay,ay, iu).

Vong 2: Phan loai theo van va am dau (loai cac truong hop ma am sic

ctia van va am dau déi nghich nhu mi, xu...).

Cach 1am nay dan dén két qua la trong BCTTLL c6 sy can bang ngir &m
gitra Cac tur trong mot cau, gitra cac cau trong nhdm cau va gitra cdc nhdm cau

trong toan bo BCTTLL.
4.1.3. Cdu tritc bang cdu thir thinh lyc 16i

Bang cau thir thinh lyc 10 phai ding vé ngit phap, don gian vé cau truc,
ré va dé hiéu vé noi dung. Vi vay, BCTTLL do thinh luc chi bao gom cau
don, khong bao gdm cau dic biét (noi dung cau thuong gan véi ngir diéu nhat
dinh), ciing khong bao gébm cau phtc (ndi dung va cau tric phic tap). Khi do
thinh luc bﬁng cau thi, bénh nhan dugc yéu cau nhéc lai cau duoc phat am.
Pé tranh viéc bénh nhan c6 thé hiéu nham trong do tinh, BCTTLL khong bao
gém céc loai cu héi, cau cau khién, cAu cam than ma chi 1a cau don, tuong
thuat (bénh nhan tra 101, khi cau thir 1a cau hoi; bénh nhan thuc hién yéu cau
nao do, néu cau thur 1a cau cau khién, ménh 1énh; hodc bénh nhan biéu hién
thai dg, cam xuc nao do, khi cau thir 1a cau cam than).

Vé cau tric cau, cac nudc trén thé gidi thuong xay dung theo 2 kiéu mot
14 cAu triic ngit phap c6 dinh (tén - dong tlr - s6 - tinh tir - tan ngi¥), hai 14 thay
d6i theo d6i theo ngit nghia va ngir phap [11]. BCTTLL tiéng Viét lya chon xay
dung cau theo kiéu hai, chi can trong cau ¢ thanh phan chii ngit va vi ngir 1a

dugc. Ly do cho viéc lya chon nay 1a dé céc cau nghe duoc ty nhién va dé hiéu.

V& s luong tir trong mot cau va sé luong cau trong mot nhdm cau.
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So lwong tir,| SO lwong S6 luwong
Ngon ngir Tac gia )
am tiet /cau | cau/nhém nhém
Fournier 3 10 10
Phéap Heleen Luts 6-15 10 16
Wable 5-8 8 17
Silverman 5 10 10
Kalikow 5-8 50 8
Anh Vién nghién ctru
Etymotic 5 6 12
(QuickSIN)
brtrc Brand 5-8 10 20
Wagener 5 10 16
Pan mach
Jens Bo Nielsen 5 10 18
Bungary | StephanR Lolov 4-6 20 12
Hagerman and
_ 5 10 11
Thuy dién KinneFor
Hallgren 5-9 10 25
Han quéc | Sung K. Moon 4-7 10 24
Tay ban nha | Alicia Huarte 4-7 10 15




96

Qua cac nghién ctru cac nudc trén thé gidi, mdi cau 3-15 tir, va thudng
dung 5 tir. Trong BCTTLL tiéng Viét ching toi chon 5 tir don am tiét trong
mdi cau. S¢ di nhu vay vi trong do thinh luc 101, ngoai nghe hiéu bénh
nhén con lién quan dén tri nhé dé nhic lai cau da nghe. Theo nghién ctru
George Miller con ngudi nhd duoc 7 + 2 4m tiét [86]. Vi vy ching t6i chon

5 am tiét 1a phu hop.

Dung 840 tir thu duoc xay dung thanh cic cau, déu 1a cau don gian,
tuong thuat, méi cAu gdm 5 tir. Sau khi duoc 2 chuyén gia ngdn ngit hoc
kiém dinh danh gia su can bang vé muc d6 tu nhién, d& hiéu, con lai 100
cau, gom 40 cau am sic trung binh, 30 cdu 4m sic cao, 30 cdu 4m sac thap.
100 cau phan thanh 10 nhom, mdi nhém 10 cau, gém 4 cau Am sic trung, 3
cAu Am sic cao, 3 cAu Am sic thép. Nhu vay, ti 1€ cao trung thép 3-4-3 duoc
cac nha thinh hoc trén thé gidi va trong nudc ap dung ddi voi bang tir TLL,
duoc chang toi ap dung cho BCTTLL tiéng Viét. Trong mdt nhom 10 cu,
khong co6 tur 13p lai.

S6 luong chon 10 nhom 1a phit hop; vi néu sb lwong nhém it, thi khong
thuan loi trong do tinh. Trong do thinh luc 101, khi do bénh nhan dé nhé céc
cau, chinh vi vay dé tranh bénh nhan quen v6i BCTTLL va trong qua trinh do
tinh duoc thuan loi, ching t6i da tién hanh xay dung BCTTLL gom 100 cau
chia 1am 10 nhém. Cac nhom can bang nhau vé mit ngdn ngir hoc va thinh

hoc. M6i nhém 12 mét don vi do tinh doc 1ap trong ing dung.

S6 luong cau trong mdi nhom: hau hét cac bang cau trén thé giéi déu la
10 cau/nhém; diéu nay khi phan tich ciing thay phu hop vi trong do tinh thinh
luc 101 bénh nhan ngdi trong budng cach am, vi vay cac chuyén gia khuyén

c4o khong nén do qua 30 phuat va tét nhat 1a dudi 20 phat [30]; boi vi, néu
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thoi gian do kéo dai, s& gy mét moi thinh giac 1am anh hudng sai 1éch két
qua. Trong BCTTLL do & mdi mirc cudng do mat khoang gan 2 phat. Mdi
bénh nhan thudng do khoang 4 dén 6 mirc cuong do, nhu vay mat khoang 8-
12 phuat. Mit khac mdi nhom 10 cau thi s& thuan loi khi chia thanh cac nhém
theo 4m sac: 3 cAu nhdm cao, 4 cau nhom trung va 3 cau nhom thap, phu hop
ty 1 cao/trung/thap 1a 3/4/3 ma cac nha thinh hoc trén thé gidi, trong nudc

thuong ap dung.
4.1.4. Viin dé phwong ngir tiéng Viét trong thinh lyc 1o

Tiéng Viét c6 su khac nhau vé phuong ngit. Theo céc nha ngén ngir hoc,
tiéng Viét co 3 phuong ngir chinh: Bac Bo, Trung Bo, Nam Bo. Su khac biét
giira cac phuong ngir cha yéu vé ngir Am va mot phan vé tir vung. Vé ngit am,
mdi phuong ngit ¢4 hé thong am dau, van, thanh diéu dic trung. Vé am dau,
phuong ngit Bac Bo khong c6 cac phu am cong ludi s, tr, r, gi. Phuong ngir
Trung B c6 cac phu am cong ludi. Phuong ngtt Nam B ¢é phu am cong

ludi va phu am mat ludi /j/ (thay cho phu am v) [87],[88],[89].

Vé van, phuong ngit Bac Bo c¢d 121 van. S6 luong van ¢ phuong ngir
Trung B va Nam Bo it hon, do su khong phan biét cac van c6 nguyén am
ngan/van c6 nguyén am dai, ciing nhu khong phéan biét van c6 am cudi t/van c6
am cudi ¢, van c6 am cudi ng, nh/van c6 am cudi n. Ngoai ra, trén chir viét,

giita cac phuong ngir, CAC van viét gibng nhau, nhung phat am lai khac nhau.

V& thanh diéu, phuong ngit Bic Bo c6 6 thanh, phuong ngit Nam Bo ¢6
5 thanh (thanh Hoéi, Nga doc giéng nhau), tiéng Nghé Tinh, Binh,-Tri Thién
c6 5 thanh (thanh Ning va Ngia doc nhu nhau). Mot sé thé ngir Nghé Tinh,
Quang Binh chi c6 4 thanh diéu.
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Gitra 3 phuong ngit ciing c¢6 su khac biét vé tir vung. Chang han, tur
hoa (Bic Bo), thay biang bong (Nam Bd); vao (Bic Bd) thay bing gid /jo/
(Nam B9) ...

Do vay, can chu ¥ dén su khac biét vé tir vung va dic biét vé ngir am
giita cac phwong ngir trong viéc xay dung cac bo tir, cau TLL tiéng Viét. Vi
du, mot sé tir trong bo tir TLL &p dung cho dia phuwong Trung B, Nam Bo ¢6
thé khéng thich hop véi nguoi Bac Bo. Pong thoi, khong thé can ctr vao
dang chir viét (gibng nhau & 3 phuong ngit) dé phan loai &m tiét theo &m
sac. Vi du, tur it, theo cach phéat am Bac B, thudc &m sic cao, nhung theo
cach phat &m Nam Bo, thuoc &m sic trung (it doc thanh Gt [st]. Tir nha,
theo cach phat am Bac B, Nam B, Hué, Vinh...thuoc am sic trung binh,
nhung theo cach phat am Quang Nam - Pa Nang, lai thuoc am sic thap

(nha doc thanh nho [no]).

Qua phan tich ¢ trén, dé thuan loi cho viéc st dung BCTTLL cho cac dia
phuong trong ca nudc, chlng tdi chon phuong ngit Bac Bo dé phan tich ngir
am, lya chon tir vung dé xay dung bang cau va chon ngudi phat am BCTTLL

lam nguon &m mau dé do thinh lyc.
4.1.5. Vin dé xdy dung nguén dm mau

Tiéng ndi truc tiép cta nguoi thir tuy c6 vu diém 14 gan sat voi thuc té
doi sdng nhung lai c¢6 sy khac biét gitra ngudi nay véi nguoi khac, ngay ca o
cing mot ngudi khong phai lac nao ciing gitr duoc 4m sac va cuong do giong
nhau. Ngoai ra, con c6 cac yéu td khach quan anh hudéng dén kha ning nghe
nhan 16i néi nhu moi trudng, tiéng On, khoang cach giita nguoi ndi va nguoi

nghe... Chinh vi thé TLL can duoc xdy dung va duoc thé hién qua giong doc
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chuén thich hop véi moi dia phuong, duoc ghi am trén dia dé lam ngudn 4m

mau. Bé dat duoc yéu cau trén chung t6i chon:
- Pia diém ghi am BCTTLL tai Dai phét thanh Tiéng noi Viét Nam (VOV).

- Giong doc cua phéat thanh vién chuyén nghiép, phat &m phuong ngir

Bic B9, giong Ha Noi.
- Khong c6 biéu hién bénh 1y vé thanh quan.

Tbc d6 doc: trong giao tiép binh thuong tde do 101 néi phu thude vao thoi
quen ctia nguoi ndi va hoan canh giao tiép. Theo tac gia Nguyén Thé Ky, tdc
d6 101 n6i cua cac phat thanh vién trén truyén hinh 1a 170-280 am tiét / pht
[90]. Nhu vay, truong d trung binh mdi am tiét 0,21-0,35s (ké ca khoang
ngimg gilta cac am tiét). Theo tac gia Nguyén Hiru Khoi, tdc d6 doc theo

bang ngudn am chuan TLL tiéng Phap, mdi am tiét co truong do 0,7s.

Theo nhu toc d6 doc danh sach cac cau thong thuong cua tiéng Phéap 1a
140 ti/phit. Nhu vay, mdi am tiét s& co truong do 1a 0.43s/tir (ké ca chd

ngung trong ngir diéu, nhip cua cau) [8].

Poc BCTTLL doi hai phai rd rang, dam bao tinh ty nhién theo ngir diéu
va nhip caa cu; do vay, khong thé doc BCTTLL cham nhu doc ting tir va
cling khdng thé nhanh nhu 161 néi ty nhién. Nguén &m miu BCTTLL c6
truong do6 trung binh mdi cau 5 am tiét 1a 2,4s; truong do trung binh cia mdi
am tiét 1a 0,48s (ké ca chd ngung trong ngi diéu, nhip caa cau). Nhu vay, toc
d6 doc cia BCTTLL tiéng Viét 1a phu hop vi nhanh hon cach doc ting tir
trong bang tur thir tiéng Viét, cham hon 15i ndi cua cac phat thanh vién trén
truyén hinh va gan tuong duong tdc d6 doc danh sach céc cau thong thudng

cua tiéng Phap dé bénh nhan nghe hiéu.
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Khoang nghi giita cac cdu: trong ngudn 4m mau giita cic cau phai co
khoang nghi dé bénh nhan tiép nhan, xir 1y, nhac lai cdu va chuan bi cho cau
moi. Do vay, khoang nghi gilta cic cau 16n hon it nhat 3 lan trudong do ca
cau. Mit khac, khoang nghi ciing khong nén dé qua lau vi nhu vy s& anh
huong dén thoi gian do tinh thinh lyc 1061. Vi vay, trong nguén Am mau
BCTTLL, chung t6i chon khoang nghi gitra cac cau la 8 gidy la phu hop.
Trdt tw doc: doc cau tan sé trung, cau tan s6 cao va cau tan sb thap vi cau tan
sb trung 1a tan s6 d& nghe nhit nén doc dau tién dé bénh nhan quen dan.

4.1.6. Kiém dinh bing cdu thir thinh lwc 167 vé mdt am hoc

BCTTLL sau khi thu &m, sir dung phan mém PRAAT (5.3. 65, 2014) dé
dinh lugng céc thoéng s6 am hoc (trudng do, cudng do va tan sé) va duoc
kiém dinh thong ké bang phan mém SPSS18.0. Pay 1a cach danh gia khach
quan dé loai trir cac yéu té chu quan gay sai s6 khi lua chon tir, cau dé xay
dung BCTTLL. Mit khac qua day ciing chirmg minh duoc vé toc do doc va
cudng do doc cua phét thanh vién da dam bao dugc yéu cau cua thinh lyc loi

hay chua?

Nhu duoc trinh bay trong phan két qua nghién ctu, BCTTLL dat cac
tiéu chuan vé ngdn ngit hoc sau day:

1. Can bang vé cau tric: cac cau déu 1a cau don, tudng thuat.

2. Can bang vé do dai: mdi cu gdm 5 tir, co truong d6 trung binh
khoang 2413,40 + 30,70 ms, do léch rat thap chi c6 30,7ms.

3. Can bang vé cudng do: cuong trung binh c4c tir trong toan bo
BCTTLL 71,67 + 0,85 dB. Do léch thap chua dén 1dB. Trong TLL cho
phep giai dong < 10dB.
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4. Can bang vé am sic gifta cac tir trong mot cau, gitra cac cau trong mot
nhom céu va gitra cA&¢c nhém céu trong toan bo BCTTLL.

Viéc can bang vé am sic 1a mot van dé rat quan trong trong thinh lyc 1oi
vi d6 1a cau néi giira ngdn ngit hoc va thinh hoc. Trong cac BCTTLL trén thé
gidi do dic diém vé ngdn ngit nén viéc can bang ngit am chi thdng qua viéc

can bang Am sic cua cac am vi.

Tan s F2 trung binh ting loai am sac gitta cac nhom cau khong co su
khéac biét dang ké (p > 0,05).

Két qua toan bo BCTTLL tiéng Viét:

CAau c6 am sac thap (tan s6 F2 thap): 898 +53,5 Hz.

Cau c6 am sac trung (tan s F2 trung): 1752,6 + 89,4 Hz.

Cau ¢ am sac cao (tan s6 F2 cao): 2201,6 +55,6 Hz.

Nhu vady BCTTLL phu duoc toan bo 3 viing tan s (cao, trung , thap) caa
tiéng noi. Ngudi doc dam bao duoc yéu cau caa thinh luc 1oi.
4.1.7. Kiém dinh bing cdau thir thinh lic 16 vé thinh hoc

Trong hon nira thé ky dé c6 rat it nhiing thay dbi trong do TLL. M hinh
chung 13 dé bénh nhan nghe bang tir nhéc lai cac tir d6. Strc nghe duoc xac dinh
bang ty 1& phan tram cac tir, cAu lap lai mot cach chinh xéc.

Trong cac BCTTLL trén thé gi6i thuong dua ra 2 cach tinh d6 1a:

1. Dua vao cac tur khoa.

2. Dua vao tra 101 cau hoan chinh.

Chung t6i chon cach thtr 2 vi BCTTLL tiéng Viét 1a cac tir don am tiét, mdi

tir déu c6 nghia. BCTTLL tiéng Viét mdi nhom gom 10 cau nhu vay mdi cau tra
101 dang tinh 10%.
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Pé kiém dinh dam bao vé mat thinh hoc ching tdi tién hanh 2 nhom
bénh nhan.

Nhom 1: kiém dinh trén 30 sinh vién tudi tir 18-25 c6 stic nghe don 4m
binh thudng, nham kiém dinh tinh cin bang vé ty 1& % nghe nhan 10i giita cac
nhom. Diéu nay rat can thiét, vi BCTTLL can c6 nhiéu nhom dé co thé thay
d6i khi do trén mot bénh nhan. Boi vi, cac cau thir thinh lyc 16i thuong dé
nhd, néu bénh nhan da do 1 nhom, lan sau cling do nhom do thi bénh nhan co

thé nhé va doan duogc, 1am sai lac két qua do tinh thinh luc 10i.

Trude khi quyét dinh chon cuong d6 thir dé tinh ty 1& % nghe nhan 10i
giita cdc nhom, chung t6i di thir so bd trén 10 sinh vién tudi tir 18-25 dang
hoc tai khoa thanh thinh hoc bénh vién TMH Trung Uong. Viéc do tinh tién
hanh theo trinh ty: bat dau nghe & cudng d6 0 dén 5 dB, nghe 13 cic ciu &
muc 10dB va nghe rd hoan toan BCTTLL ¢ mac 15-20 dB; vi vay chon mirc
cuong do 10dB dé thir nghiém kiém dinh tinh can bang cic nhom thir.

Két qua kiém dinh cho thdy nhom 4, 5 va 6 tuong ddi kho hon, nhém 9 va
10 dé hon. Tuy vay nhung su khéc biét khong c6 ¥ nghia thong ké (p > 0,05).

Két qua ndy ching to rang 10 nhom cau thir da dat sy can bang vé thinh hoc.

Nhu vay BCT d4 duoc can bang vé ngdn ngit hoc va thinh hoc giita cac
nhém. Mdi nhém 1a mét don vi do tinh ddc 1ap, thuan loi cho do tinh.

Nhom 2. Nham xay dung biéu do chuan, kiém dinh vé biéu d6 chuan va
kiém dinh ngudng nghe nhan 10i.

Gom 62 sinh vién ¢ do tudi tir 18 - 25 tudi, trung binh 12 20,8 + 1,9, gom
31 nam va 31 nit, kham TMH binh thuong, khdng c6 tién st bénh ly vé tai va

chan thuong so ndo, TLA c¢6 PTA < 15. Két qua kiém dinh cho ching tdi thay
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rang khong c6 su khac biét c6 ¥ nghia thong ké vé ngudng nghe trung binh
don am PTA ciing nhu ngudng nghe nhan loi qua BCTTLL Tiéng Viét giira

2 d6i twong nam va nit.

So séanh giita tai phai va tai trai cua 2 nhém nam va nir cho thay khéng
c6 su khéc biét c6 y nghia thng ké. Pidu nay duoc giai thich: mac di vo ndo
thinh gi4c phat trién manh hon vé bén trai, nhung thong tin thinh gidc déu
duoc duoc dua dén vo ndo thinh giac ca 2 bén.

Hinh dang biéu d6 BCTTLL cuaa nguoi Viét c6 hinh dang chir S, phia
duéi twong d6i dung ding va 1én cao c6 xu hudéng nim ngang hon Vi do
déc khoang 15-20 dB va trung binh 1a 17,5 dB, biéu d6 bién thién tir 0% -
100% véi cudong do tir 0 dén 20 dB.

So sanh véi cac biéu do sé thr va tir thir caa Ngd Ngoc Lién [3], biéu d6
1 &m tiét va 2 am tiét caa Nguyén Hitu Khoi [2] thi biéu d¢6 BCT ciing c6 hinh

chir s nhung nam dtng hon.
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Biéu dé 4.1. Po sitc nghe tiéng ndi bing bing cAu thir tiéng Viét
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Biéu do 4.3. Do sikc nghe tiéng ndi bang tiv 1 am tiét va tiv 2 m tiét TV ciia

Nguyén Hitu Khoi [2]

Trong cac dang biéu d6 ma nha thinh hoc Portmann dua ra dudi day thi

dang biéu d6 cau thtr dung diing nhét va c6 ngudng nghe nhan loi thap nhat.



105

100
ol 1(2/ 3,14
0 | AVi4
5 vy
f:%' 60 [ /
S 5o |=10]- Blg 0|15 |20|25|30[35[40 |45 ]|50]|55]|60[65 70|75 |80(8s |90
5 [/
S /
2.
>
|_
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1: Biéu do cau thir
2: Bicu d6 tur thir hai am tiét
3: Biéu d6 tur thir mot am tiét c6 nghia
4: Biéu do tir thir mot m tiét vo nghia
Biéu dé 4.4. Thinh lyc 167 chudn tiéng Phdp do Portmann xdy dung [8]

Ngudng nghe nhan loi cia BCTTLL Tiéng Viét 1a 8,0 dB thap hon so
véi ngudng nghe nhan sé thir (10 dB) va tir thir mot am tiét (xap xi 20 dB) cua
Ngb Ngoc Lién [3] va ngudng nghe nhan tir mot am tiét (20 dB) va tir thir 2 &m
tiét (12,5 dB) ciia Nguyén Hitu Khéi [2]. Biéu d6 ciing phu hop véi thang nghe
hiéu tiéng n6i ma nha thinh hoc Fanconnet dua ra d6 1a nghe hiéu tét nhat 13
cau, tiép dén la sb, tén ngay, tén thang roi toi cac tir da tiét thong dung, cac tir
don tiét, cac Am tiét vo nghia va khé hiéu nhat 1a cac tir nude ngoai khong quen
biét. Ngudng nghe nhan 1oi cia BCTTLL Tiéng Viét trung binh 13 8,0 dB so
v6i ngudng nghe nhan cau thar chuan ma Portmann [8] dua ra 14 7,5 dB géan
tuong duong, tuy vay so véi cac BCTTLL tiéng Phap gan day cua Heleen Luts
va cs [9], BCTTLL tiéng Dan mach [13] tiéng Bun-ga-ry [17], Han Quéc [20],
Tay Ban Nha [21] thi ngudng nghe nhan loi cia BCTTLL Tiéng Viét thap hon
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nhung khong qué 16n. Diéu d6 c6 thé ly giai cac chi s6 vé thinh luc 10i n6 tiy
thudc vao loai hinh ngon ngir, tiéu chi xay dung, cong nghé &m thanh va con
tly thudc vao su cam thu con ngudi, theo Seemann thi “Thinh giac 1a tién dé
cua ngdbn ngit nhung nguoc lai ngdn ngit lai ¢6 anh hudng cau tao manh mé

dén thinh giac” [ 91].

Péi chiéu ngudng nghe trung binh don 4&m PTA va ngudng nghe nhan
loi SRT qua BCTTLL Tiéng Viét thi thay rang ngudng nghe nhan 1oi qua
BCTTLL cao hon ngudng nghe trung binh don 4&m PTA xap xi 6 dB. Trong
nghién ciru Olsen SRT bing PTA +- 6, theo Roeser va cong sy SRT va PTA
Iéch nhau 6-8dB [92], [93]. Theo Mohamed va cong su SRT va PTA léch
nhau 10dB [92]. Piéu nay chung to BCTTLL da xay dung va ghi &m chuan
trén dia CD.

Qua kiém dinh BCT vé mit am hoc (truong do, cuong do va tan so) ciing
nhu kiém dinh vé mat thinh hoc & trén chang to BCT dam bao d6 chuan xéc

va ung dung duoc trong do tinh thinh lyuc loi.
4.2. Ung dung do tinh TLL trén bénh nhin nghe kém tudi gia

Budc dau chdng t6i nghién ctu tng dung BCTTLL trén 30 bénh nhan nghe
kém tudi gia (18 nam va 12 nir). Tudi trung binh 72,5 + 6,5, thap nhat 1a 60

tuoi, cao nhat 1a 84 tudi.

Trong s6 bénh nhan dén kham, c6 truong hop bénh nhan dén khéng phai
vi nghe kém, ma vi u tai hay chong mat; s¢ di nhu vay vi triéu chitng nghe
kém trong nghe kém tudi gia dién bién tur tir vi vay giai doan dau nghe kém

nhe bénh nhan chua phat hién dugc ma chi qua do thinh luc méi biét.
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Bén canh triéu chung nghe kém thi triéu chung U tai cling thuong gap
chiém t6i 76,66%, con triéu chung thinh thoang c6 chéng mit it gap hon

chiém 30%. Hinh thai mang nhi xo day, vong 130 suy gap 78,33% (47 tai).

Trong s6 30 BN nghe kém tudi gia, tit ca bénh nhan déu c6 nghe kém ca 2
tai, mac d6 dbi xtng 2 tai tuyét ddi (chénh PTA < 5dB) 1a 20 bénh nhan
(66,7%), mirc d6 dbi xung 2 tai twong d6i (chénh PTA dudi 10dB va trén 5dB)
la 20 bénh nhan (33,3%). Biéu do thinh lyc am gap 2 thé loai nghe kém do 1a
nghe kém tiép nhan thé loa dao day va nghe kém tiép am thé toan loa dao trong
d6 chu yéu 1a thé loa dao day (80%). Trén biéu do néu tinh trung binh theo ting
tan s6 thi giam tan s6 cao nhiéu hon ¢ tan s6 trung va tram, nghién ctu cia
chung t6i ciing phu hop véi cac nghién ciu Nguyén Tién Hung, Keo Vanna,
Tran Thi Bich Lién. So véi c4c dang thinh lec dd trén bénh nhan nghe kém tudi
gia ma Schuknecht, ching toi chi gap cac dang chinh, khdng gap dang khéng
xac dinh hay hdn hop; c6 1& do sé lwong bénh nhan dang nghién ctru chua dugc
nhiéu. V& muac d6 nghe kém, nghe kém nhe gap 14 tai (23,33%), nghe kém vira
gap 31 tai (51,67%), nghe kém nang gap 13 tai (21,67%), diéc gap 2 tai (3,33%).
Nhu vay, nghe kém vira va nang chiém toi 73,34%. Pay 1a dbi tugng can can
thiép may tro thinh. Tuy vay, sé bénh nhan deo may rat thap (chi c6 3 bénh
nhan deo may). Mot s6 nguoi cho rang deo may khong cai thién suc nghe,
phai ching 1a do khi can thiép may chua danh gia hiéu suat ciia may doi véi
ting bénh nhan cu thé, vi vay bénh nhan chua dugc lya chon may phi hop.

Chuing tdi gip cac dang biéu @6 thinh luc 1oi qua BCTTLL biéu d6 nam
ngang hon biéu d6 mau, day 1a dang pho bién nhat (dang 3), biéu d6 dang 4,5
gap 1 trwong hop, dang 6 gap 2 truong hop.
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Biéu dé 4.5. Cic logi biéu do thinh lic 167 bénh Iy do

Portmann xdy dung [8]
1: Biéu dé thang hon binh thuong; 2: Biéu dé song song vdi binh thuong
3: Biéu dé c6 do doc I6n hon binh thirong; 4,5: Biéu doé hinh cao nguyén
6: Biéu do hinh thap chudng
Chénh l&ch ngudng nghe trung binh don am (PTA) va ngudng nghe
nhan 1oi (SRT) qua BCTTLL tiéng Viét trén bénh nhan nghe kém tudi gia
thuong cao hon & nguoi tré va trung binh 14 12-13 dB; tuy vay trong sé d6
c6 8 tai PTA va ngudong nghe nhan loi Iéch nhau chi dudi 6 dB va c6 3 tai
léch nhau tir 18-22 dB. Do vay, néu chi dua vao ngudng nghe trung binh
don 4m, kho doan biét duoc ngudng nghe nhan 15i & bénh nhan nghe kém
tudi gia. Trong nghién cau cua Dugesnoy A (1983) [94] ciing chi ra rang,
dua vao ngudng nghe trung binh don am PTA Ia thudc do khong thich hop
cho viéc uéc lugng sticc nghe 1oi trong ca moi truong yén ling va co tiéng

6n & nguoi cao tuoi.
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Nghién ctu Piere so sanh 2 nhdm gitta nguoi gia va nguoi tré co sic
nghe don am binh thudng nhung khi do suc nghe loi kha niang nghe hiéu

nguoi tré tot hon [95].

Can ung dung thinh luc 16i ma cu thé BCTTLL tiéng Viét dé danh gia
hiéu suat ctia may tro thinh bang cach do tinh stc nghe 1oi trudc va sau khi can
thiép va stir dung may trg thinh xem hiéu qua cia may trg thinh, tir @6 giup cho
viéc lya chon may tro thinh thich hop. Hién nay trén cac may do TLL dugc
thuong duoc cai sin BCTTLL QUICKSIN tiéng Anh nén khong thé st dung
dé do cho nguoi Viét dugc, vi vay xay dung BCTTLL tiéng Viét 1a can thiét.
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KET LUAN

1. Viée xdy dung BCTTLL dé hoan thién thinh lwc 107 Tiéng viét 1a
cdng trinh nghién ciru méi, can thiét, mang y nghia thyec tién cao.

BCTTLL duoc xay dung gom 100 cau, mdi cau 5 tir va chia lam 10
nhom can bang vé ngir 4m va thinh hoc, mdi nhém 10 cau gdm 4 cAu 4m sic
trung, 3 cau am sic thap va 3 cdu am sic cao (ti 1¢ 4-3-3). Mdi nhom 1a mot
don vi d6c 1ap trong do tinh. BCTTLL bao phu toan bd ving tan s cia tin
hiéu 10i noi tiéng Viét, dam bao thoi gian do tinh thinh luc 10i (tir 8-12 phut)
va 0 sd luong nhom ciu can thiét trong thuc té do tinh.

Bang cau thir thinh lyc 161 tiéng Vi¢t dugce xay dung dua trén co s Ngon
ngtt hoc va Thinh hoc, theo quy trinh khoa hoc, chat ché.

- Vé ngir &m tiéng Viét: Luan an da khao nghiém va xac dinh vai tro
tao Am sac am tiét cua cac thanh phan ciu tao am tiét (gom thanh diéu, phu
am dau, van) va am sac cua van (&m chinh, &m cudi). Tur d6 cho phép xac
dinh va phan loai am sac caa am tiét tiéng Viét mot cach khoa hoc, don gian,
qua 2 budc:

Budc 1: Xac dinh am sic cua van theo &m sic cta nguy@n am chinh
(loai bo cac am tiét c6 van ai,ay,ay, iu).

Budc 2: Xac dinh &m sic cua am tiét theo am sic cua van va am dau (loai
bo cac truong hop ma am sac cua van va am dau doi nghich nhu mi, xu...).

- Vé tir vng tiéng Viét: Xac 1ap duoc danh sach gom 840 tir don tiét,
phd thong, thong dung c6 am sic (cao, trung, thip) 1am co sé dé xdy dung
BCTTLL tiéng Viét.

- Vé ngir phdp tiéng Vigt: BCTTLL tiéng Viét chi gdbm cac cau don

gian. tuong thuat.
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- BCTTLL dwoc kiém dinh vé ngit am (cic thong s6 am hoc):

+ Cuong dd trung binh cta céac cau gitta cac nhoém trong BCTTLL khong
c6 su khac biét dang ké (P > 0,05).Cudng do trung binh mdi ciu trong
BCTLL 14 71,67 £ 0,85 dB.

+ Truong do trung binh cua cac cau gitra cac nhom trong BCTLL khéng
c6 su khac biét dang ké (P > 0,05). Truong d6 trung binh mdi ciu trong
BCTLL la 2413,40 £30,7 ms.

+ Tan sd F2 trung binh timg loai 4m séc giita cac nhom khong co su khac
biét dang ké (P > 0,05). Cac cAu Am sic cao 1a 2201+ 55,6 HZ, cAu 4m sic trung
14 1752,6 + 89,4 va cau Am séc thap 1a 898 + 53,5 Hz.

- BCTTLL dwoc kiém dinh vé mdt thinh hoc:

+ Viéc thir nghiém & 30 sinh vién (18-25 tudi, c6 sirc nghe binh thudng)
chtng to rang BCTTLL dat duoc su can bang vé ty 16 % nghe nhén 10 giita
10 nhom cau thu (P > 0,05).

+ Viéc thir nghiém trén 62 sinh vién (31 nam, 31 nir), tudi tir 18-25, c6
sttc nghe binh thudng, nham xdy dung biéu d6 chuin, kiém dinh biéu d6
chuan va ngudng nghe nhan 10i (SRT) cho két qua nhu sau:

Hinh dang biéu 6 BCTTLL cta nguoi Viét co hinh dang chir S, 1én
cao ¢ xu hudng nam ngang hon véi d6 déc khoang 15-20 dB (trung binh
1a 17,5 dB); biéu do bién thién tir 0% -100% voi cuong do tir 0 dén 20
dB.Ngudng nghe nhan 1oi (SRT) cua BCTLL tiéng Viét 1a 8,0 + 1,7dB.
Ngudng nghe nhan 16i va biéu db thinh luc 161 nam trong quy chuan qudc té.

- Nguén am méu BCTLL: dam bao cac tiéu chuan vé ngdn ngit hoc va
thinh hoc. C6 thé dung nguén 4m mau BCTTLL dé do tinh thinh lyc 15i cho
bénh nhan néi cac phuong ngit pho thong khac nhau trong ca nudc.

Qua kiém dinh BCTLL dat dé tin cay dé ung dung trén 1am sang.
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2. BCTTLL tiéng Viét bwéc dau dwoe wng dung do tinh trén 30
BNNKTG duoc chin doan qua LS va TLA tai BVHN.

- Thinh luc am: Tat ca BN déu c6 nghe kém 2 tai d6i xtng, trong do
mirc do d6i ximg 2 tai tuyét ddi (PTA < 5dB) 13 66,7% (20 BN), mirc do ddi
xtng 2 tai trong ddi (5dB < PTA < 10dB) 1a 33,3% (10 BN). Nghe kém tiép
am thé loa dao day chiém 80% (48 tai), thé toan loa dao chiém 20%. Thinh
luc Am giam nhiéu tan sd cao va co su lién quan rat chit ché gitta ngudng
nghe va tan s (r = 0,995).

- Thinh lwec 16i qua BCTTLL: Biéu d6 TLL cha yéu 1a dang 3 (hinh
dang nam ngang hon biéu d6 chuan) va dang 2 (hinh dang song song vdi
biéu dd chuan). C6 3 trudng hop biéu d6 TLL thé hién nghe hiéu khong dat
100%. Chénh 1éch PTA va SRT trén BNNKTG (tai P: 13,2 +4,6 dB; tai T:
11.9 + 6,3) cao hon nguoi tré (tai P: 6,2+ 3,7 dB; tai T: 5,5+£3,5) va c¢6 do
1éch kha 1on. Vi vay dua vao ngudng nghe trung binh don am (PTA) khoé
du doan ngudng nghe nhan 16i (SRT) trén BNNKTG. Dé danh gia hiéu
sudt cia may tro thinh trén BNNKTG can thiét phai dung TLL ma cu thé 1a
BCTTLL tiéng Viét.



113

KIEN NGHI

1. Can tng dung BCTTLL tiéng Viét di duoc xay dung dé do tinh thinh
luc 101, xac dinh ngudng nghe nhan loi (SRT- Speech reception thresold) cua
bénh nhan ngudi 1on va danh gia hiéu suat ciia may tro thinh.

2. Bé danh gia kha niang nghe hiéu trong giao tiép duoc sat thuc té hon, nén
tiép tuc cac nghién ctru danh gia strc nghe bang BCTTLL tiéng Viét do trong

moi trudng cé tieng On.
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898.
899.
900.
901.
902.
903.
904.
905.
906.
907.
908.
909.
910.
911.
912.

a

Tam

4
A

Tam
Tam
Tan
Tang
Tang
Tang
Tao
Tao
Tap
Tat
Tau
Tay
Tay
Té
Tén
Tép
Tét
Thai
Tham
Tham
Tham
Tham
Thén
Than
Than
Théng
Thang
Thang
Thanh
Thanh
Thap
Thép
That
Thay
Thay
Thay
Thé

913.
914.
915.
916.
917.
918.
919.
920.
921.
922.
923.
924.
925.
926.
927.
928.
929.
930.
931.
932.
933.
934.
935.
936.
937.
938.
939.
940.
941.
942.
943.
944.
945.
946.
947.
948.
949.
950.

Thé
Them
Thém
Then
Theo
Thép
Théu

Thi

Thi
Thia
Thich
Thiéc
Thiéu

Thit
Thiu

Tho

Tho

Tho

Tho

Tho

Thoang

Thoi
Théi
Thoi
Thoi
Thom
Thom
Thong

Théng

Thot

Thu

Thu

Thu

Thu

Thu

Thir
Thua
Thura



951.
952.
953.
954.
955.
956.
957.
958.
959.
960.
961.
962.
963.
964.
965.
966.
967.
968.
969.
970.
971.
972.
973.
974.
975.
976.
977.
978.
979.
980.
981.
982.
983.
984.
985.
986.
987.
988.

Thuat
Thac
Thuc
Thué
Thué
Thing
Thung
Thubc
Thuoc
Thudc
Thuong
Thuong
Thuong
Thuyeén
Tiéc
Tiéc
Tiém
Tién
Tién
Tiéng
Tiéu
Tim
Tim
Tim
Tin
Tinh
Tinh
Tinh
To
T6
To
T
Toan
Toan
Téc
Toi
Toi
Toi

989.
990.
991.
992.
993.
994.
995.
996.
997.
998.
999.

1000.
1001.
1002.
1003.
1004.
1005.
1006.
1007.
1008.
1009.
1010.
1011.
1012.
1013.
1014.
1015.
1016.
1017.
1018.
10109.
1020.
1021.
1022.
1023.
1024.
1025.
1026.

Toi
Toi
TO6m
Tot
Tra
Tra
Trach
Trai
Trai
Tran
Trang
Trang
Trang
Tranh
Tranh
Trao
Trau
Trau
Tre
Tré
Tré
Trén
Treo
Trét
Trién
Triéu
Trinh
Tro
Tré
Tréi
Troi
Trom
Tron
Tron
Trong
Trong
Trong
Trong

1027.
1028.
1029.
1030.
1031.
1032.
1033.
1034.
1035.
1036.
1037.
1038.
1039.
1040.
1041.
1042.
1043.
1044.
1045.
1046.
1047.
1048.
1049.
1050.
1051.
1052.
1053.
1054.
1055.
1056.
1057.
1058.
1059.
1060.
1061.
1062.
1063.
1064.

Trua
Trung
Trdng
Trang
Trudc

Truong
Truong
Truot
Truyén
Tu
Ta

Tudi
Tudng
Tuong
Tudng

Ung
Ung
udn
udng
Uop
uot
Va
Vac
Vai
Vali
Van
Van
Van
Vang
Vang
Vang
Vanh
Vao
Vit
Vay
Viy
Ve

1065.
1066.
1067.
1068.
1069.
1070.
1071.
1072.
1073.
1074.
1075.
1076.
1077.
1078.
1079.
1080.
1081.
1082.
1083.
1084.
1085.
1086.
1087.
1088.
1089.
1090.
1091.
1092.
1093.
1094.
1095.
1096.
1097.
1098.
1099.
1100.
1101.
1102.

Vé
Ve
Vé
Vé
Vi
Vi

Viéc
Vinh

Viéng
Viét

Viét
Vit
Vo6

V&
Vo
Vo
Voi
Véi
\ong
\/ong
Vi
Vu
Vua
Vira
Vui
Vung
Vuon
Vuot
Xa
Xa
Xac
Xach
Xai
Xam
Xang
Xanh

1103.
1104.
1105.
1106.
1107.
1108.
1109.
1110.
1111.
1112.
1113.
1114,
1115.
1116.
1117.
1118.
11109.
1120.
1121.
1122.
1123.
1124,
1125.
1126.
1127.
1128.
1129.
1130.
1131.

Xau
Xay
Xay
Xe
Xé
Xem
Xép
Xeén
Xich
Xiéc
Xin
Xinh
X0
Xo
Xoay
Xo6m
Xong
Xu
Xua
Xuan
Xuét
Xuébng
Xudng
Xuong
Xuong

Yén

Yéu
Yéu
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1.10. Pia diém: Khoa Thanh — Thinh, bénh vién TMH trung wong...................
1. TIEN SU:
Khong c6 bénh ly tai giira, tai trong, chan thuong so ndo O
I11. THINH LUC AM: PTA < 15dB
I1l. THINH LUC LOI:
- Po trong mdi truong im lang: &m nén
- Chi do duong khi
-Po & cuong d6 10dB cho 10 nhém

- Tinh ty I¢ phan tram nghe hiéu.

- S0 sanh ty 1 phan tram trung binh giita cAc nhdm cau.



Nhom

1

Cuong do
Céau

10dB

Nhém 2

Cuong do

@)
>
[

10dB

O| O N| O O] | W| N|

10

O| 0O N| O O] | W| N|

Tong ty 18 %
nghe nhan loi

10

Nho

m 3:

Tong ty 18 %
nghe nhan loi

Cuong do
Cau

10dB

Nhom 4:

Cuong do
Cau

10dB

O| O N| O] O | W| N|

10

O©| O N| O O | W| N[

Tong ty 1é %

nghe nhan loi

10

Tong ty 1é %
nghe nhan loi




Nhém 5

Nhém 6

Cuong do
Cau

10dB

Cuong do

R
a»
[

10dB

O| O N| O O] | W| N|

O| 0O N| O O] | W| N|

10

10

Tong ty 18 %
nghe nhan loi

Tong ty 18 %
nghe nhan loi

Nhom 7

Nhém 8

Cuong do
Céu

10dB

Cuong do
Céu

10dB

O O N O O | W N| B~

O O N| O O | W| N| B~

10

10

Tong ty 18 %
nghe nhan loi

Tong ty 18 %
nghe nhan loi




Nhém 9 Nhém 10

Cuong do
> 10dB ~
Cau Cau

10dB

O| O N| O O] | W| N
O| O N| O O | W| N|

10 10

Tong ty 1& % Tong ty 18 %
nghe nhan loi nghe nhan loi
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1.10. Pia diém: Khoa Thanh — Thinh, bénh vién TMH trung wong...................
I. TIEN SU"
Khong c6 bénh ly tai giira, tai trong, chan thuong so ndo O
III. THAM KHAM
(@210 117 AT
MANG NNT: oo
1\ L 5 PSS
0] 1418 10 1T SRS
0 0 PP
IV. THINH LUC PON AM
4.1. Tai (P)
Ngudng nghe dwong khi, dwong xwong theo tirng tan sé
Tan s6 (Hz) buong khi DPuong xuong

250

500

1000

2000

4000

8000

PTA:



4.2. Tai (T)

Ngudng nghe dudong khi,dwong xwong theo tirng tan so

Tan s6 (Hz)

buong khi

Duong xuong

250

500

1000

2000

4000

8000

PTA:

Ngudng nghe don am PTA < 15dB thi mdi dua vao nhom nghién ctu.

V. THINH LUC LOI:

Trong moi truong yén lang

Chi do duong khi

Do 3 nhom khac nhau: tai (P) 1 nhom, tai (T) 1 nhom, ca 2 tai Inhom.

Do cuong do tir thap 1én cao dén khi dat dugc chi s6 PBTN 100%

Tai (P)
ng do(dB) Ngudng nghe | Chi s6 )
Cau 015 110115120125 |0 16i(dB) | PBTN(%) | déc(dB)
1
2
3
4
5
6
7
8
9
10
Tong ty 1é %
nghe nhan loi

Chénh léch PTA va SRT:




10

15

20

25

Ngudong nghe
nhan loi(dB)

Chi s6
PBTN(%)

bo
déc(dB)

OO N U bW DN

10

Tong ty 1& %
nghe nhan loi

Chénh léch PTA va SRT:
Ca 2 tai

ong do(dB)
Cau

10

15

20

25

Ngudng nghe
nhan 16i(dB)

Chi sb
PBTN(%)

bo
déc(dB)

O©| O N| O O] | W| N|

10

Tong ty 1é %
nghe nhan loi

Biéu do thinh lyuc 10i
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1.10. bia diém: Khoa Thanh — Thinh, bénh vién TMH Trung Uong ................
1. TIEN SU:

2.1. Ban than

- Bénh ly tai gitra Cé6 [ ] Khong []
- Tién str chan thuong am: tiéng on hay stc ép C6 [] Khéng []
- Tién sir bi nhiém doc thudc hay hoa chat anh

, Cé6 [] Khong []
hudng dén sic nghe
- Tai bién mach méu ndo C6 [] Khéng []
- Chan thuong so ndo Cé6 [ ] Khong []
- Cac bénh noi khoa
+ Tiéu duong C6 [] Khong []
+ Xo gan Cé [ ] Khong []
+ Suy than Cé [ ] Khong []
+ Md& mau cao Cé6 [ ] Khong []



2.2. Gia dinh:
Nghe kém tudi gia:

Ong ba co [ Khong
Bb me co [ Khong []
Anh chi em ruot Cé [] Khong [ ]

I11. BENH SU
3.1. Thoi gian bit dau bi bénh:

3.2. Triéu chirng co nang:

U tai: cond Khong O
Nghe kém: Co O Khong O
Chéng mat: cod Khéng O

CAc triéu ching khéc:

3.3. Thuc thé

Ong tai:

Mang nhi: Binh thuong: O Cung l&o suy, xo day O
Miii, Hong:

IV. THINH LUC AM:

4.1. Tai phai

4.1.1. Ngudng nghe duong khi, duong xuong theo tan sb:

Cuong d6(dB) buong buong
Tan s6(Hz) Khi Xuong

250

500

1000

2000

4000

8000




4.2. Tai trai:

*Nguong nghe duwong khi, dwong xwong theo tan so:

Cuong d6(dB)

Tan sd(Hz)

Duong
Khi

buong
xuong

250

500

1000

2000

4000

8000

Nghe kém tiép nhan

Tai (P)

Tai (T)

Loa dao day

Toan loa dao

Khong ro

Tali

Tai phai

Tai trai

PTA

PTA
Mtrc @6 nghe kém:

%

So sanh su d6i xirng 2 tai
Khéng []

Tuong dbi

(chénh PTA <10dB
nhung > 5dB)

[]

Tuyét dbi
(chénh PTA < 5dB)

[]




V. THINH LUC LOI:
Do trong moi truong yén lang
Po duong khi
Do tai tot trudc.
Cuong d6 bat dau do: PTA
Pén cudng d6 cao tdi da 110d B
5.1. Tai phai
Pwong khi

Cau

ong do (dB) Ngudng nghe
nhan 16i1(dB)

Chi s6
PBL(%)

bo
déc(dB)

O©| 0O N O g & W N -

10

Tong ty 18 %

nghe nhan loi

Biéu d6 thinh luc 10
Dang thinh luc loi
Chénh léch PTA va SRT




5.2. Tai trai
Pwong khi

uong do (dB)
Céu

Nguong nghe
nhan 16i1(dB)

Chi s6
PBL (%)

bo
déc(dB)

O©| 0O N O O & W N =

10

Tong ty 1é %

nghe nhan loi

Biéu d6 thinh luc 10
Dang thinh luc loi
Chénh léch PTA va SRT







