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Abstract

In this study, the acquisition of basic vowels in Mandarin Chinese by six Uzbek students was sys-
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tematically investigated by acoustic experiment. The experimental results show that: In the early
stage of learning Mandarin Chinese, the Uzbek students can master the vertex vowel well, but the
rest of the basic vowel is difficult to master (If there is no special explanation, all the international
students in the following paragraph are Uzbek students). Through the longitudinal comparison
of the length of their learning time, this study reveals the order of the acquisition of basic vowels
in Mandarin Chinese by international students. In addition, this study uses python to build a
mathematical model of international students’ basic vowel in Mandarin Chinese acquisition by
mathematical modeling. The purpose of this study is to observe and analyze this mathematical
model in order to visually present the interlanguage system of international students through
three-dimensional graphics. Finally, combined with the results of this experiment, this paper
makes a comprehensive analysis of the errors in the acquisition of basic vowels in Mandarin Chi-
nese by international students, in order to provide some experimental support for international
Chinese education.
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AR, B ] bR G 3R S i BRI S, o R o I A% [ 2 A] A I A A
K] SR AR R XN FUOR I, FLAi A A [ 2 > 5 i T A 53 5 HR S . 8o 1
S TTUR ORVE 5 20 O AR B S AR N U AR DL O AR S IE S IR R S SIS YU B 7T
iz —, FRRESFEREEP RN AL —[1]. 7 £ I FIES A0S, W LAk
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T HALIE S — BT RE, BRI RN R . ST, TRA Bk, BRI[2]. 7 SIET
IR TR E RN B AR 225 RO “ Fil 7 #EAT R BT,
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TEAE . VERR L M A R S SR 0 75 V0] D0 44 5 24 ) o i H B 2 A S — SO E I IR LT
58, FIRITCE MR R B oA 5 BEE S 1 E T S A O S BEAT XS B, DASR B A 2R A ST A5 P TR R3]
(HIF A VT B 22 AR A DI A5 Il T R Al 0 AR h R A B RGBSR o ARSI F A% SR P
PP 2SI I RN 7N 44 5 2559 5 4 10 B 2 26 P G 3 it o o 1) SIS I DLREAT 1 RGERIB 5L, JFANHT
NEESLREAT XL, $RH R F . ehh, AHE T2l 5 B A 0 5 A i B 2 A T At T 5 >) 15
W =ZEpi R, B s B oAl T AR T 1R R RS
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Table 1. The personal situation of the experiment subjects

=1L R AER

1%, i RHE EIGEME %2 WT M R s
Ml RN G2 s BAE HF | 2 A R
Rl 4 AH1E
M2 IR G ERE 36 /41 WA 4 W 19 oA KA
e 3 peE R
M3 BBIANE S 36 A BT EF B 23 . 0E
TR R 1841 BT EF & 2 .
P2 BN G 36 4 BT EF & 2 i
F3 maMdNin sumsE 084 BIEE AT 4 24 s, s

2.2. KR

5 R BB B BT, AR SEI8 BT B BT ok B THI 738, BTS2 IR/ A 2.
FESEI RPN 18 o 7 B R R SO R MR B, AR AT B S 1S 1 AR I FE RO DL . 5K
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Table 2. The experimental word table
F2 EWFE

1 2 3 4 5 6 7 8
(il i 5k % % t % b &
[u] EN K B i + & L) ES
[yl b % iB ) ] ES ]
[a] AN # e it T + K 1
[e] BN gy 3 il ] e, £ A
[l ] B 1 £ b2 Y T 2
[ i 78 + if i} & it =

2.3. LB

AR praat i & AT AT H ORGSR, A REEIIE N 11,025 Hz 23753 16 fi.
TIE N FEIE . A Excel #EATER M ARAT S5 A0 . Ik X B AT ARG . A — b Ab B, (i %dE 2 5
SE BT ATV SRR EIOPE RS . BRI AZUN: Bark = 7 x In{(£/650) + [(£/650)° + 11"} [4].

SR AR —NERITTE PO R B AE R IAME, PR R B~ SR T P M P i B R (A B /IME
RIEMA VAE AR A BTN VAR BARE) VAR A X y: V=100 x (Bx — Bmin)/(Bmax
— Bmin) [4].

W VIAEA V2 A&, BIRT45 208 28 A0 1 i g Bl e S ks R il b, ARBRON SR — L a1
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Figure 1. Basic vowel pattern of Mandarin Chinese for international students
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Figure 2. Basic vowel pattern of Mandarin Chinese for native speakers
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MR TR, B Tua (e R B AL E L RS RO5E e, U] B 22 AR e A2 e & I i s
ffes B A A e (oA R P A B L RHEH ST, SR AR R Zon S R AL B
TCH [alfEM R B AL B S BHEH A EEZ AR K, R 220 %00 & E IR 5T

MNERITTEE, HAETEYERE BT AL E S EHER M ELEEE B 5800, BB 2AE K00
I AL E G T RRE R R AL, B A EERT . B IO [ HEAR R B P AL B S BHE R AT L E ST
FERT, BUEH 22 AR R o0 & N A B AR T BHE R (A, BRI FERT. B 222 Tu i RS R B P s
BEHESMOMLILESE T SEaT, MW AR oS NS A 2R T BREH 1A, FOR A SERT. W
AT ER R B AL B S RREF AL S T 585, BB AR AR R AZ T & I (L B T RRHE 1Y
o, B hisE)s.

3.2. FIREMNKENEFERNIERGHIRA

EXE&IRT], M1 S EIGREGE 5 AN H, M2 2SS A 36 N H, M3 2] E R
(IR [A] & 36 AN A F1 %) @GR A2 18 AN H, F2 23 @& mt (a2 36 N H, F3 238l
RS2 108 AN H o =SB T KA H &, Gh I B A8 B 2 AR AE AN [R] 2345 o B 5 id s 2 mt oo & I R & 1
B, AT DA BOERATTE — 25 7 At ST IR (K0T B 255 AE A 1 2R G 5 T B 2 A Tl R SR AT R
B R DA K S AR o

Table 3. V-value table for international students

3. BFE VER

B VH /i/ h/ Iyl /a/ =Y h A/
V2 100 0 100 33 50 50 50

M1
Vi 0 0 0 100 33 33 33
V2 100 0 100 50 33 50 67

M2
V1 0 25 0 100 50 50 25
V2 100 0 100 40 60 60 60

M3
V1 0 50 0 100 50 50 50
V2 88 0 100 50 50 50 63

F1
V1 0 20 0 100 40 20 40
V2 83 0 100 67 33 50 50

F2
V1 17 17 0 100 33 50 33
V2 100 0 100 20 20 20 60

F3
V1 0 33 0 100 33 33 33

R LT R B 3): B B, JuE(i]s [ulMfal i 24 ISR TS, Tyl [o]s
DA B A R R IR e & o AR SIS B B e i [ VBRI ZEA R BRI u¥E [u]
A[ali) V EEE R 5% I 18] A3 g e BHE A i 5Ede . W24 0B [y vV EEFE A SR &
Bgiaase, [EMEHEE WA EOE 2. B4 0 el 1]y [UM V BB IS & AP B A E
(1, JF HAE 5005 A B Y 1) BB SE PR A A

KIS SRR WK LE, BAENTRoE ERE, T E R NEZETRNIERS
MIZhEZNARTE, B2 AAE SISV R T LA R T e &, B 24 e & [y) 8 A 22 8 1] _E [z B AN
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4. BEE BT BREMTEN =T

HTEBELL, RN AALMUA: B, Z4EEAEPIAN T V3 EERE(V £RK
TCE N ETEME fE), Refs SEANFLa . ATt S w8 2 AR 5 8 G B Al T o I SEBR R S L. Ik, 4R
A EILE R I &N At o & 1 25 (R 0 A0 BRI RGN 58, B8R 2 AR BRI 35 1 5 08 17 SR Al o 2 e TR —
Tk =AY AT DL E MR BN R 2 . B =, E=4ERANEh,  DURE 25 A 5l 1 Rl e
AL Bk fly ARG AL BN R A 2L, B3 2 KA mT DL BB 2 A 1 2115 . (R
I, A S B 2 AR ) A5 TE B T & (AR S H, I S 2 Re 8 T B A AR 1) SIS A A R R
2L AHEP T

ARG BB SRR oS 7 =R E R ARIC N: i us as ys ov s L BRSSO TE R =
YT HRRRIC A Uy Wy @' Y o' s s I A AT A B 1 B A AR SISl B A o 1 = 4
BRG] 3 B s

Figure 3. Three-dimensional model of the basic vowel of Mandarin
Chinese acquired by international students

E 3. BFEEIEEBIEEM TSN ZHEEE

K i 5 2 [\ s 2iE, RYIX B AEIR/BIFMITE. v wZBEHBL. a5 a2
e s ik B2 EEERIE R IR e b, R WIAE SIS 4TI0T B A A 1Mk s vl RE 2 HH BLAE X R 3
BE. y 5y ZREHARK HZEEERNATANATE L. o 5 o Z MRS, 1 52 iE
FEUAS 5 VISR, ZIAAE MR, 3 LSRN E R EE A R, B LA
TLE M ARSI S, SRRSO .

X = AR K o AT, ARSCEE P IRAE T SRS TR AT, 5 e AR B S A X T
TCE M AR SR, X HARIERITE N EIRKZ . JoE el N MIREFAMERN TS, SEHEH
FHLEZBRROR . BEAh, 8 =4ERA B B 0 sh A SO R B B 2 e H [al i) V3 B 5 BHEE A B ZE R EOKR,

DOI: 10.12677/ml.2023.1110618 4615 IARIE 5 2


https://doi.org/10.12677/ml.2023.1110618

K B TEE R B PR ARL , {ELA\ I AR B 2 T % a5 G 0 P R B 2 TR o G
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AT T P52 SIS B T35, 6 %) v S 4H B A A R R SR T R SIS LT T R B R
SIAERELY] . WK BF, BN R oS EREE, EMATE R NBFERNERSEND)
BRWKE, WAL IRV ] DR Gt E AR 10 a8, B AR o & [y)7E 8 52 2 ) B A B AN BRE
HIAH B R SRR FAZ AR R B, X — S RN SRS, AT e o]y [1]s MR ARSI
VI B4R, (BE e S BB Bt . BT Set 45 AT NRIRF 7T, A SO 228 79 7 i iH
B 2 Al TS B T B 1 2] A Dl R A A

“CLRCN R RIOTE S 205, JLRBIAh, 2% [ BRHEX AME S S e S5 T4R[5]. 7 B G
TG, ) FHRREA H BB A B0 DB . D22 iE R — G RN I o[ AL
ale]. e[e] u[i]~ 8[o]s u[u], JCE[)M[ulZMFNES FTEA R, UG 5 AR TR S A58 50 0% oo % [ A [u] i
BN M ERE IEIT®, AMAE SV R B B 48 . @ 1E T BT [y & i A 1,
PR B 27 AR A ) A3 000 5 I AR RE S i@l I 2R E 4 HORBUN R, H 32 BRE ST RS I 52 ma AR A 1R Ik 3]
“HREIYEH” B,

HH H 1B FOT R BT it B i, 38 23R I B T A IR . AN 78 43 1) B HVE TR 2R 7
EANE G EHAE B RO IE S IR b 525055 SR B A AE )4 8 U VR AR M R U i
s [1]s [J: BT HER] [y W VAEEIRE R, XRWEA S EiX = od R R 5k
NG B TEHIE S R, BEBAITEN]. RIFERCHI A BEAREN T H 15 R, ER&ETT LARI T
QJHETC . IX—FF N AL SISV A JC & [0 R & kA R R B L HE N (UMK SR 1A fE
PEo AHE T B 2 B RGBT 0T, RIWBEAE 5 I I 8] TG, X — iR e
RSB, HIRASCE RIS E S, X — AWENE T 6E 8] [ [ AR ERENE .

S AR FHET, R IR BUWE S 20s B, BUMIZ 73U B 5 1R 8 R et
B WK E P E R o 8IS SR AR SR I AR AR R T [u] N AEET N, 1T BT
&) _E AR B A8 R AR 1) BETE 2 SE e i), AL 1 S Sk S O o X — (R I 7 AR AT R R D B A
HZ ot S I o R B Sk R S A, DR R AR A R %G B g MO o Sk ) S 4 T RS R E
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JHAE20Z 705 I HSR TR T BB AR TT . 5K, PRI B AR TR R Z I I M B KK B AN H b Hh AR [
6. &VE

AT T P A SR IR T3 3%, RE /N AL 2895 v S HEL B 2 2 Rl B 1 A T 3 1R SIS IS DL T RGNS
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T FERERS, AT ERE, HItERL [y h2EFAER B R NTHMERGEIERK
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BB SE AT Az iR A0m i, B 2 A ST IR 0 E (o] [1] [, (EAESITS )5 W& i BLA 2 o ik
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IR A RA R T IE . FR, AR ITE M 10 9 HEAN L FEXT 5 240 ve i H B 2228 S 493
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