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This article compares and studies the acoustic features of the vowel sound [a] coming after tongue-
teeth and uvular consonants in the Tatar and Kazakh languages. As during the speech production
sounds undergo various changes, to identify them, an experimental study was conducted using the
Speech Analyzer software. As a result of the comparative analysis, we have come to the conclusion
that the acoustic features of the sound [a] in the Tatar and Kazakh languages depend on its position
and on whether it is used in stressed or unstressed syllables.
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Introduction

Linguists study world languages from different
perspectives to gather information. The Turkic
languages, studied in different ways, have always
been the focus of researchers’ attention both in
Russia and abroad. It is well known that language
acquisition always begins with familiarization with
sounds. Memorizing phonetic features of sounds
opens up great opportunities for further language
learning. Vowel sounds are of great importance in
describing the phonetic features of the Turkic
language.

In many theoretical and practical works, the
phoneme [a] is defined as the most common sound
in the Turkic languages. For example, as a result of
her quantitative study, A. Galiyeva described the
frequency of using vowels in the Tatar language
[1]. The purpose of our article is to give a
comparative acoustic characteristic of the vowel
[a] in the Tatar and Kazakh languages, belonging
to the Kypchak group of the Turkic languages,
based on the material of live speech. To achieve
this goal, the following tasks were set:

- to define appropriate texts for the
comparative analysis of the Tatar and Kazakh
languages;

- to select from the indicated texts the words
containing the vowel sound [a], located in the last
position of the tongue-teeth and uvular consonants;
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- to check the audio versions of the selected
words through the Speech Analyzer program [2]
and identify the features of the studied sound in the
specified position.

Such properties of sounds as duration,
intensity, frequency of vibration, that is acoustic
signs, undergo certain changes during speech
production. The frequency of vibration determines
the duration of the sound and depends on the
number of vibrations of the vocal cords measured
in hertz; the more hertz, the louder the sound is.
The power or intensity of the sound depends on the
vibration amplitude of the vocal cords, which is
measured in decibels. The duration of a vowel
depends on the time taken to pronounce the vowel.
The sound duration is measured in milliseconds
[3]. These phenomena arise due to the influence of
phonemes on phonetic contexts. The phonetic
context is determined by the influence of
neighboring sounds next to the vowel, whether the
vowel is at the beginning or at the end of the word,
whether it is in a stressed or unstressed position, as
well as individual characteristics of a person.
These changes were compared and analyzed using
the Speech Analyzer program exemplified by the
vowel sound [a] in the Tatar and Kazakh
languages.

The implementation of this process was based
on the audio versions of fairy tales read by a male
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voice, as fairy tales are rich in emotionally
expressive vocabulary, close to the literary
language, at the same time, they have vivid speech
features. The work consisted of several stages: the
first stage was the familiarization with the text
version of the work and the selection of words that
included the vowel sound [a]. In order to study a
vowel, it is necessary to pay attention to its
positional sign, that is, whether it is at the
beginning of a word, which consonant it is located
after, whether it is stressed or unstressed [4]. It
should be noted, that A. Junesbekov believes that
there is no word stress in the Turkic languages and
many other scholars agree with his opinion [5].
However, this work analyzes both stressed and
unstressed variants of the language material.
Within the framework of this study, we
investigated the cases when the phoneme [a] is
located after the tongue-teeth (d-t, z-s) and uvular
(q, 7, kh,n,) segments. The vowel in these
positions was considered in stressed and unstressed
variants.

Further, the vowel [a] in these words was
examined using the Speech Analyzer program and
analyzed in terms of comparison.

Materials and methods of research

The chosen audio recordings in the Tatar and
Kazakh languages were taken as factual materials
for our research work. The main requirements for
the selection of data were the presence of audio
recordings in an open electronic resource, the
absence of background music and the reading done
by a male voice. Two audio recordings were
analyzed because the tested lexical units were used
more than in one audio recording. In our scientific
work, we used the methods of description,
comparison and experimental methods, which
allowed us to comprehensively and fully reveal the
topic under study.

The vowel [a] in the Tatar language was
analyzed using audio recordings of the Tatar folk
tales “Diyu Mulla” [6] and “Kamyr Batyr” [7]. To
achieve our goal, we selected words corresponding
to each aspect of the Tatar language. They are
listed in Table 1:

The sound of the vowel [a] in the Kazakh
language was analyzed based on an audio
recording of the Kazakh folk tales “Onege” [8] and
“King Solomon and the Owl” [9], read by a male
voice. To achieve this goal, we selected Kazakh
words corresponding to each aspect of the
language. They are shown in Table 2:

Table 1
— n 5
position o colnsonants stressed |unstressed
formation
tongue-teeth chazyndd| sa
uvular ed | kha
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Table 2
position ofcqn sonants stressed | unstressed
formation
tongue-teeth qylsa , | shah raz
uvular azdash |sha hr ,
Discussion

Acoustic features of the vowel [a] in the
Tatar language

1. Using the vowel [A] after the tongue-teeth
consonants:
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In Figure 1, there is no significant difference in
the share of vowels in stressed and unstressed
positions. The spectrogram shows that the sound
ratio is 10-15% higher when the phoneme is in a
weak position. The duration of the stressed vowel
is longer than the unstressed one: in the first case it
1s 0.1530 s, in the second - 0.0740 s.
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In Figure 2, we observe the frequency
characteristics of the vowels: in the word che  d
the vowel [a] starts at 123 Hz and ends at 208 Hz,
in the word sa - 157 Hz and 152 Hz. Hz. In
the stressed variant, the frequency of the vowel
tends to increase, and in the unstressed variant it
tends to decrease, but no significant changes are

observed. This feature depends on the
characteristics of the author’s speech.
che a
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In Figure 3, the sound power is as follows: in a
loud position, it starts at 14.9 dB (24%), peaks at
11.7 dB (26%), and ends at 13.3 dB (21%). ); in
the unstressed version, the starting point is — 14.7
dB (19%), 7.9 dB (40%) — the peak time, 21 dB
(9%) — the end.

2. The use of the vowel [a] after uvular
consonants:
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This spectrogram shows that the voice is more
involved when the vowel [a] is pronounced in a
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strong position. As for length, this option has a
longer pronunciation - 0.1321 s, and in unstressed
positions it lasts for 0.0706 s.
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Figure 5

As it can be seen from the graph in Figure 5, the
vowel [a] in these words does not undergo significant
frequency changes. The pronunciation of the word

&d starts at 166 Hz and ends at 167 Hz, with the
peak at 177 Hz. corresponding to the first part. In the
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Figure 6

When comparing the intensity graphs in Figure
6 we can observe that both variants of noise give
the same line motions, but with different indices.
The pressure option starts at 14.5 dB (19%), peaks
at 8.8 dB (37%) and drops to 14.4 dB (19%) at the
end. Without pressure, it starts at 22.5 dB (8%),
peaks at 16 dB (16%), and ends at 19.6 dB (11%).

Table 3 shows a summary of the results after

word kha , the frequency at the beginning of the  being checked with the software.
sound is 115.3 Hz, and at the end - 102.4 Hz.
Table 3
. Word
Length (s) Frequency (Hz) Intensity (dB) stress
-14.9 (24%) — at the start
< _
5 |che 4@ | 01530c 12%38 jtttl;fe fﬁg -11.7 (26%) — at the peak +
5 -13.3 (21%) — at the end
=
N B -14.7 (19%) — at the start
£ |sa 0.0740 c. 115572 jtttl;fe fﬁg 7.9 (40%) — at the peak
-21 (9%) - at the end
166 —at the start -14.5 (19%) — at the start
. ed 0.1321 c. 177 — at the peak -8.8 (37%) — at the peak +
L; 167 — at the end -14.4 (19%) — at the end
= -22.5 (8%) — at the start
5 _
kha 0.0706 c. i (1)3.2 _a;ttgfeséig 216 (16%) — at the peak
) -19.6 (11%) — at the end
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As we can see in the table, the acoustic
indicators of the vowel [a] with the stressed variant
are generally higher than in the unstressed variant
in both positions. When comparing the length, the
difference between the variants of the phonemes is
2 units after tongue-teeth consonants and 1.8 times
longer after uvular consonants. Since the frequency
and intensity of pronounced sounds can change
several times without taking into account a single
indicator, the table shows the highest and lowest
options. In the first case, the height difference is
0.9 times, in the second - 1.5. When pronouncing
the stressed variant, the frequency of the voice in
the first position begins with a low tone and ends
with a high tone, in the second — it rises from low
to high and drops back to the starting point, in the
case of decompression, both start from a high
frequency and end with a low frequency. Stressed
and unstressed variants are generally pronounced
with the same intensity, the difference between
them is not great — 1.05; the difference is twice
greater when it comes after uvular consonants.
Thus, the acoustic properties of the vowel [a] in
Tatar undergo a change relative to a drop/non-drop
stress and to the type of a consonant that comes
before it.

Acoustic features of the vowel [a] in Kazakh
1. The use of the vowel [a] after tongue-teeth
consonants:

qyisa ,
=

e
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shahtaraz

Figure 7

Looking at the spectrogram in Figure 7, we can
see that the voice is more pronounced when
producing the stressed [a] sound in the word
qylsa ,. As for the length of the vowels, the length
of the [a] vowel in the word gyilsa , is 0.1403 s,
and the length of the vowel [a] in the second
syllable in the word shashtardz is 0.0731 s. Thus,
the vowel phoneme has a 1.9 times longer
pronunciation when it is in the stressed position.

] qylsa
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Figure 8 shows the frequency of the sound [a]
in the given words. In the word gylsa , it starts

from the high point — 159 Hz, at the end it is —
144.8 Hz, the lowest point is — 143.7 Hz, and in the
word sh sh raz , the frequency is 91.1 Hz at the
beginning; then, at the lowest point, it is — 77.4 Hz;
at the end, it is 150 Hz. In this variant, the high
position of the sound corresponds to its final part.

qyisa ,

ms

Py

shashtaradz

Figure 9

Based on the Figure 9, we can determine the
strength of the vowel [a]: in the word gylsa , it
starts with 15.7 dB (16%) and ends with 15.7 dB
(21%) and in the first part of the vowel it has the
highest strength — 3 dB (71%). The word
shashtaraz starts from the lowest intensity — 21.5
db (9%), rises to the highest point — 6.8 db (46%)
and ends with - 17.4 db (14%). As we can see in
the graph, the intensity of the [a] sound is higher in
the case of its strong position.

2. The use of the vowel [A] after uvular
consonants:
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From this spectrogram, it is clear that the
vowel [a] is more involved when it is pronounced
in a strong position. Even when it comes to its
length, that variant has a longer pronunciation —
0.1015 s, and 0.0570 s — in the case of an
unstressed variant. Based on the figures, we can
determine that the option that comes in a strong

position is 1.7 times longer.
azdsh
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shakhar

Figure 11

As we can see in the graph in Figure 11, the [a]
sound in the given words does not undergo
significant changes depending on the height. In the
word aedsh, the sound begins at a low point of 137
Hz and ends at a high point of 169 Hz. In the word
shakhar , the frequency at the beginning of the
voice is 87.4 Hz, at the end it is 95.4 Hz, and the
lowest point of vibration is 84 Hz. The high point
of the sound corresponds to its end, and the low
point — to the first part.
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Figure 12

If we compare the intensity graphs in Figure
12, both variants of the sound produce a similar
linear movement, that is, they rise suddenly and
fall suddenly, the difference is observed in waves
of different amplitudes. However, changes of
different amplitudes are observed. The stressed
variant starts at 16.2 db (16%), peaks at 9.2 db
(35%), and drops to 15 db (18%). In an unstressed
position it starts at 9.2 db (35%), peaks at 6.7 db
(46%) and ends at 12.6 db (23%).

Table 4
Length (s) Frequency (Hz) Intensity (Db) Word stress
= 159 — at the start -15.7 (16%) — at the start
B qyls n, 0.1403 143.7 — the lowest point | -3 (71%) — the highest point +
I 144.8 — at the end -15.7 (16%) — at the end
5 91.1- at the start -21.1 (9%) — at the start
E shashtaraz 0.0731 77.4 — the lowest point | -6,8 (46%) — the highest point
85 —at the end -17.4 (14%) — at the end
-11.8 (26%) — at the start
| aedsh 0.1015 Pl athestart | 53 (55%) - the highest point |+
L; -16.8 (15%) — at the end
2 87.4 — at the start -16.6 (15%) — at the start
shakhar , | 0.0570 84 — the lowest point -4.2 (62%)— the highest point
95.4 — at the end -12.7 (23%) — at the end
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Based on the indicators given in the table, we
can determine the acoustic characteristics of the
vowel [a] in both positions: in the case of a
stressed position they are higher than in an
unstressed position. When comparing the length,
the difference between the phoneme variants is 1.9
times longer after the tongue-teeth consonants, and
1.7 times longer after the uvular consonants. Since
the frequency and intensity of the pronounced
sounds tend to change several times without taking
a single indicator, the table shows the highest and
lowest options. The height difference is 1.7 times
in both cases. In stressed and unstressed positions,
the voice is basically pronounced with the same
intensity, the difference between them is not great:
1.5 after tongue-teeth consonants, 1 — after uvular
consonants.

Thus, the acoustic parameters of the vowel [a]
in the Kazakh language are subjected to a relative
change depending on the stressed/unstressed
position and on which consonant comes before the
vowel.

Results

The results of this study help to determine that
the acoustic signs of the vowel [a] in the Tatar and
Kazakh languages depend on its position and
whether it is stressed or unstressed during speech
production. When a stress is applied, all signs of a
stressed sound are higher than an unstressed one’s.
The consonants, coming before the studied vowel,
also change their acoustic characteristics in
different ways, depending on the organs involved
in the formation of the sound. The Tatar version is
longer than the Kazakh version in all positions.
The frequency index of the vowel [a] is higher in
the Tatar language when it comes after tongue-
teeth and uvular consonants. We can see that the
vowel [a] in the Kazakh language has a higher
intensity indicator, which means that it has a
stronger pronunciation than its variant in the Tatar

language.

Conclusion

Thus, we have studied and compared the
acoustic characteristics of the vowel [a] in the
Tatar and Kazakh languages, which belong to the
Kipchak group of the Turkic languages. In the
course of the study, we have determined the
characteristics of each language and identified the
similarities and differences between the two
languages. It should be noted that our research is

based on the audio recordings, which made it
possible to investigate the acoustic features that
appear in the course of live speech. The obtained
results cannot be defined as absolute indicators of
the vowel, but provide reasonable information for
the perception of the phoneme. Further research
into the characteristics of other vowels, their
comparison and analysis of phonetic indicators in
terms of the Turkic languages development will
emphasize their value in learning the language and
exploring the changes in the course of speech
production.

The study and its results could be a reference
material for phonetics researchers, an additional
source for teachers and students of colleges and
universities, and for those who are interested in
science in general in order to develop their
knowledge in this field.
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TATAP hoM KA3AX TEJIVIOPEH/IO [A] ABA3BIHBIH TEJI-TELIl hoM
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Mokanone Tarap hoMm Ka3ax TemmopeHIe [a] Cy3bIK aBa3bIHBIH Tel-Tell hoM Kede Ten
TapTHIKIAPBIHHAH COHTBI MO3HIMSLS aKyCTHK Y3EHUNICKJIOPE YarbIITHIPHIT eiponenae. Kanibl
CeIIoM OapBIIBIHAA aBa3/IapHBIH TOPIIC Y3raPEIIIapra Tydap OYIybIH UCTS TOTHIMN, ajJapHbI OMITesIop

eueH Speech Analyzer mporpammacsr

SIPAOMEHID

9KCIIEPHMEHTANb THUKIIEPY YTKpEIse.

YarslmrelpMa aHaNu3 sicay HOTIDKACEHI® TaTtap hoM Ka3zaX TEIOpPEeHAS [a] Cy3bITBIHBIH aKyCTHK
Ownrenope aHbIH MO3MLUACEHd hoM GackIMIIBI KM OAacBIMCHI3 IDKEKTS KyJUIaHBUTYbIHA 09iinie Oyirybl

AYbIKJIaH/BbI.

Ten TemIeHYdJOp: Cy3bIK aBasnap, (OHETHKA, TaTap Tesie, Ka3aX Tenle, aKyCTHK OWiIremnap,

YarelITeIpMa aHaJIu3

Kepem

Temde ranuMHOp MOHBSAATEl TEILISP TYPHIHIA
MOTBJIYMAT TYIUIAp ©YeH alapHbl Teplie sKJal
elipoHanap. Tepku Temep A9 UrbTHOApAAaH YUTTI
KaJIMblilua, Tepie sKian Tyral mwiebes hom uurt ui
ramuMHOpe TapapblHHAH THKIIEpend. buirene
OyJsiraH4a, TeJUISpHE Y3JIoIuTepy hopBaksIT aBasznap
OemoH  TaHblIyzaH — OamiaHa.  ABa3jlapHbBIH
SIHTBIpAIl Y3€HUQJICKIIOPEH HCTd KaJJBIpy ajira
Taba TENHE OWPOHYrd 3yp MOMKHHIICKIOp aua.
Tepku TeTopHEH [0 SHIBIpPAll Y3€HYSJIECKIOpEeH
TacBHpJIayJa Cy3bIK aBas3nap 3yp ohoMuATKS usl.

Kyn xeHs ¢oHHH-TaMonu Xe3MomIopns [a]
(¢oHEMachl TOPKH TEIUIOPAS HWH KHH Tapaira
Cy3bIK aBa3 jaum OwirenoHd. MoacomoH, A. M.
lanvieBa KBaHTHUTATHUB 33IOHYJIOP OapbINIBIHIA
KOMIIBIOTED SPASMEHID TaTap TENICHId aBa3iap
KYJUIaHBUTY €IUTBITBIH TACBUpPJIaraH Xxe3MaTeH1s Oy
Typbina UcKapTa [1]. MokanoOe3HeH MaKcaThl UTETl
TOPKM TEJUIOPHEH KbIMUaK TOPKEMEHd KeproH
TaTap hoMm Kazax TeyuIopeHeH [a] Cy3bIK aBa3blHA
KaHJIbI COMIIOM MaTepralbl HUT€3€H I YarblIThIp-
Ma aKyCTHK XapaKTepHCTHKa OMpyHe OWirensex.
Onere MakcaTKa Hpelep e4eH TyOoHZere
OypbIuiap Kyenpl:

— rtartap hom Kkazax TeJUIOPEH/Id YarbIITHpPMa
aHaJIM3 sicay eUYEH TeKCTiap OWIresnay;

— OWITETIOHI9H TeKCTNapAaH [a] Cy3BIK
aBa3bl KeproH hoMm anere Cy3bIK TeNl-Tell, Kede Tel
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TapTHIKJAPbIHHAH ~COHTBl  MO3ULIMANS  KHJITSH
CY3JIOpHE aephlIl ay;

— caliJlaHTaH CY3JIOpHEH ayJuo0 BapHaHT-
napeiH Speech Analyzer [2] mporpaMmachl ama
TUKIIepY hoM eiipoHens TopraH aBasHbIH OWII-
TEIIOHT'9H TIO3UIUSIATE Y3EHUQJICKIIOPEH aubIKiay.

Kanner ceiiom  OapbllIbIHAA — aBa3JlapHBIH
O3BIHJIBIK, UHTEHCUBIIBIK, TUPOQHEII ELUIBIIBl Ke-
OeK Y3eHYoJeKIIope, STbHH aKyCTHK Ouirenape
y3ropemiks gy4ap Oymna. TupOoHemn enuibirsl aBas-
HBIH O3BIHJIBITBIH OWJITEIIH, TaBBILI SPbUIAPHIHBIH
TUpOSHeNUop caHblHA Oofine Oynma hom repmap
OelloH YIIUoHO, repiyiap KyOpak Oyiran cacH
TaBBILI IOTapBIPAK JIUTSH CY3. ABa3HBIH KeYe SIKU
WHTEHCHBIIBITBl TaBBIII SPbUIApEl THPOSHEUIope-
HEH aMIUIMTyAachlHa Ooiine, yi Aenuben ITUToH
Oepomiiek OeloH YITUoHO. ABa3HBIH O3BIHJIBITHI
aBa3Hbl OUTY edYeH capbl) WTENT9H BAaKbBITKA
OoIIIOHToH. ABa3 O3BIHJIBITEl  MUJUTHCEKYHIJIap
Oeon yimaoHo [3]. By kypenenurop ¢poHeMaIapHBIH
(OHETHK KOHTEKCTIap TIICUPEHHOH OapibIKKa
Ki19. DOHETHK KOHTEKCT CY3bIK SHBIHIA KUJITOH
KYpIlle aBazjiap TO3CHpPE, CY3bIKHBIH Cy3 OalllbiHa
KM axbIpblHAA KWIIye, OachIMIIBI SIKM OachbIMCHI3
no3uuusaas Oynayel hoMm KelleHeH HWHIUBHIyajb
Yy3eHYoNeKIope OeNloH aHJaThiIa. OJere y3ropeli-
Jop Tatap hom Kkaszax TejeHIare [a] Cy3bIK aBa3bl
mucansiHaa Speech  Analyzer mporpammacsl
SPIOMEH/IO YarbIITHIPHUIAB hoM aHaTN3IaH B
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Orere MpoueccHbl Oallkapblp ©YeH eWpIHENd
TOpTraH TEIUTOPIR MOLNOHATTB-IKCIIPECCHB
JeKkcuKara Oaif, omobm Tenra AKeIH hom mrynm yk
BaKbITTa >KAHJBl COWIIOM Y3CHUOJICKIOPEHD Ml
OynraH OKUAT TEKCTJIAPBIHBIH Hp-aT TapadbiHHAH
YKBUITAaH ayAnO BapHaHTIAPhl HUTe3 Oyiabl. DmI
OepHMYS 3TanTaH TOPHABL: OepeHdYe 3Tam JICOpHEH
TEKCT BapuaHThl OelloH TaHbry hom [a] cy3bik
aBa3bl KEProH CY3JIOpHE Caijiam anyAaH ThIii0apar.
Cy3bIK aBa3HBI THKIIEPEpP ©YEH aHBIH IO3UIMOH
Y3CHUQJIET€Ho UIbTHOAp UTOPId KHUPIK, SITBHU CY3
OamIplHAa KUITY-KHJIMOBE, KalChl TAapTHIK aBa3JaH
COH KyJUTaHBUTYbI hom OachIMiIBI KM OachIMCHI3
Oynysl ohomustks us [4]. IllyHsr oliTen KUTOpra
KHpaK, A. JIKyHecOeKOB TOPKH TEIJIOpAd CY3
0aceIMBl IOK JOWIT CaHBIM hoM Kynm KeHo Oamika
TaJTUMHOP Jla aHblH Qukepe OenoH Kwienrd [5].
[lynaii na, oanere Xe3MITTd TEJl MaTepUaIbIHbIH
Oacermuibl  hom  GachkIMCHI3  BapuaHTIIAphl  Jia
THUKIIEepenie. Oere THKIIEPEeHY dIIe KbICalapbIH-
na [a] donemach Ten-rem (a-T, 3-¢) hoM keue Ten
(X, F, X, H) TapTHIKIAPBIHHAH COH KIJITOH OYpaK-
napaa eupoHenge. Cy3blK aBa3 oyere NO3ULUs-
Jopae OaceMiabl hoM 0ackIMCHI3 BapHaHTIApAa
Kapaibl.

Anra Taba omere cy3iepaere [a] Cy3BITHI
Speech  Analyzer mporpamMMacsl  SIpJOMEHId
TUKIOCPEIIAC hQM YarelIITBIPY AaCIICKThbl SATbIHHAH
aHaJIN3JIaH/IbL.

Tuxkumepeny Mmatepuajiapsl hom Mmeromiapsl

Tukmepeny sme eyeH (HaKTUK MaTepuaiiap
Oymapak, Tatap hoM Ka3zax TeJUISpEHAAre
ayauos3Manap aibIHIbl. AyAnos3MajIapHBIH aubIK
ANIEKTPOH pecypcta Oynybl, (OHHHM THUKIIEPEHY
3IIEH/IS Kapajla TOpraH CY3JIop QWTENraH BakKbITTa
s;3Manapia Mysbikanb (oH OymmaBel hom wmp-ar
TapadblHHAH YKBUTYbl MaTepualUIapHBI caiiayna
Tel Talomep Oynapak Ownrensnze. Tukmepena
TOpPraH JIEKCUK OepoMIIeKIsp Oep I'eHd OKUSTHEH
ay[nos3MachlHIAa KyJUIaHBUIMAy Co0orule, WKe
ayauosi3Ma  aHalu3naHAbl.  OilpoHene  Topral
TeMaHbl hopbaknan hom Tynel ayap edeH (oHHHU
amre0e3 o TacBUpiay, YarblITEIPY hom
JKCIIEPUMEHT METOJIAPhI KYJUTaHBUIBI.

Tatap Tenmenmore [a] cy3blk aBa3bl «/luro
mysuia» [6] ham «Kamblp 6aTeip» [7] TaTap Xasbik
OKHATIIOPEHEH ayInosi3Manapsl SAPASMEHID
aHanmu3nanapl. Kyenran wmakcatka Hpemy eueH
TaTap TejaeHa9 hapOep aceKkTka Typbl KIS TOpraH
CY3J10p cailylaHbIl aNBIHABL. Ajap 1 Hue Tabmuraga
KYPCOTENI9H:
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1 Hue Tabnuna

TapPTHIKIAPHBIH SCAITy YPHIHBI | 0aCHIMITBI | 0ACBIMCHI3

TEJI-TEI yazelHod | ¢ Kauivl

KCYC TCII xanazd X MDbIHbL

Kazax tenmengore [a] cy3bIk aBa3wl Up-aT Tapa-
¢beIHAAH yKBUITaH «OHere» [8], «CyneliMen narma
MeH Oaiirbi3» [9] Ka3zax XajblK OKHUSATIOPCHCH
aynuosi3Machl HUTE3CHIQ aHanm3naHipl. Kyenran
MakcaTKa Hpelry edYeH Ka3ax TelleHIo hopOep
acmeKkTKa Typbl KHIS TOpPraH Cy3Jop caimamn
anpIHABL Anap 2 HYe TabiuIaa KypCoTeIToH:

2 HYe Tadmuna

TapTBIIAPHbIT 0achIMITBI 0achIMCHI3
SICATy YPBIHBI
TerTel KblIC H wawm pds
(xvincan) (voumapaus)
cee Ter asdw wax povly
(acau) (wohapuen)
Dukep aJablILy
T mp menenoa [] 6 36IHbIH K ycmuUK
y3enuaneknape
1. [a] CY3BIK aBa3bIHBIH TeJ-TeIl
TapTHIKJIAPbIHHAH COH KYJUTAHBUTYBI:

ya2uiiod

Wavelomn fpercentage)

Wavetorm [percentage]

]

¥
H
= A

il |

s

T T

1 Hue pacem
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1 H9e pocemmmo GackIMITBI hom GachIMCHI3 TTO3H-
MUSIO KWITOH BaKbITTa aBa3HBIH OUTEJCHICHIO
TaBBIIIHBIH KaTHAIbIHIA 3yp acpma oK. CriekTo-
rpamMma spJoMeH1d, (hoHeMa Keuce3 MO3UIHSID
KWITOHIQ, TaBBITHBIH KatHambl 10-15 % xyOpok
WKOHCH KYpepro MeMKHH. bachIMibl Cy3BIK aBa3
O3BIHJIBITBI  OyeHYa  OachIMCBI3IaH  O3BIHPAK:
oepenue oupakta — 0.1530 c., mkeHuecenao 0.0740
C. TOIIKUI UTI.

4a2elHOd

[

C Kajlbl

Hite)

T s

|
I

2 HUYEe paceM
2 HYe PaCceMJId aBa3NIapHBIH CIUIBIK Y3EHUAICK-
JIOPEH Ky39Ta0e3: uacvindd cy3eHnd [a] aBa3sl 123
I'n 6enon Oarutana hom 208 ' 6eoH ToMaMIiaHa,
¢ kamnvl cy3eHnd — 157 I'm hom 152 I'n Torukuin
UTd. backIMiIbl BapuaHTTa aBa3HbIH CIUIBITHl YCYTd
Taba Oapa, GaceiMchI3 (poHemana kumy Oyica ja,

3yp Y3ropemr Ky3aTenMu. by y3eHuaneKk aBTOPHBIH
COJIOM Y3eHYAJICKIopeHa Oalie.
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3 Hue paceM

3 HYe poceMjIo aBa3HBIH Keue TYOoH/oreuo:
kewre mosumuAns yn 149 a6 Oemon (24%)
Oammana, 11.7 16 ma (26%) wH rorapbl HOKTara
xurer, 13.3 16 (21%) OemoH TomamIaHa;
0achIMChI3 BapUaHTTa OalUIaHThIY HOKTAChl — 14.7
16 (19%), 7.9 16 (40%) — rorapsl BakbITH, 21 A0
(9%) Oeson ToMamIIaHa.

2. [a] cy3bIk  aBa3BIHBIH  Ke€ue  Tel
TapTHIKJIAPbIHHAH COH KYJUTAHBLTYHI:
Kanazd

e s
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X MDbIHbL
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4 HYE paceM

0 o

Ojere chekTorpaMMmangaH [a] aBa3blH Keuie
TTO3UIIVSINS OUTKOH BAaKBITTa TaBBIIIHBIH KyOpoK
KaTHallybl QaYbIK KYPCHQ. O3bIHABIKKA KHITOH
BaKbITTa, YN BapUaHT O3bIHPAK OUTEJENIKS U —
0.1321 c., o 6acemmch3 oupakrta 0.0706 c. Tomkun
HUTa.

Kanazd
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5 HYe paceM
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5 Hue paceMaore rpadUKTaH KYPEHIOHYD,
QJIere Cy3JIop SUEH[9 Kapana TopraH [a] aBa3sl 3yp
eNUIBIK y3ropenuiopeHs nay4dap tyren. Kanaed
cyzeH 166 I'm Oamutana hom 167 Ty Genon
ToMamJlaHa, forapel HOKTacel 177 I'mm OGepenue
OJIEIIKS TYPHI KWId. X mblHbl CY3€HIQ €IUTBIK aBa3
bambiHma — 1153 T'n, axpempma — 1024 I
TOIIKWII UTI.

,

BB ) Copy: B imtcrm [

[ mu

al
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a
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X MDblHbL

6 HYBI paceM

6 HYBI PICEMJIore MHTEHCUBIIBIK IpadUKIaPbIH
YarellITBIpraHAa, aBa3HbIH MKE BapHaHTBl Ja
OXIIIall CBI3BIK HepelleH TYAbIpa, JOKHH Tepie
KypcoTkewrtapra us. baceimnbl Bapuant 14.5 16
oenon (19%) Gamutana, uH orapsl HOKTackl 8.8 10
ra (37%) sxuro, axwipaan 14.4 16 ra xamap (19%)
tom. baceiMchi3 oupakra 22.5 16 man (8%)
Oanutansn, 16 16 na (16%) rorapel HOKTachbIHA
*KuUTd hom 19.6 16 (11%) OGeitoH TomMamMiIaHa.

[MporpaMMa sIpJIOMEH/I0 THUKIICPTOHHOH COH
YBIKKaH KYPCOTKEWIOpHEH >KbIHHAK BapUaHTHIH 3
HYe TabInIana KypcarTeK.
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3 gue Tabnuua

O3BIHIIBIK (C) Emureik (I'm) WaTencuBibIk (10) ®dpa3za 6aCEIMBI
TEJI-TEUI | Yaz2wblHOd 0.1530 c. 123 — Gamsraga -14.9 (24%) — GameiHIA +
208 —azarpiHna | -11.7 (26%) — uH Ouere
-13.3 (21%) — a3arpiHga
¢ Kaivl 0.0740 c. 157 — Gamsraga -14.7 (19%) — Gamsiama
152 — a3arpiaza -7.9 (40%) — uH Ouere
-21 (9%) — a3arpiHza
Keue Tel Kanazd 0.1321 c. 166 — 6ambiaga | -14.5 (19%) — GamibiHga +
177 — un Ouere -8.8 (37%) — uH Ouere
167 — azareiama | -14.4 (19%) — a3areiaga
X MblHbL 0.0706 c. 115.3 — Gambiama | -22.5 (8%) — GambiHaa
102.4 — azarpiana | -16 (16%) — uH Ouere
-19.6 (11%) — azarsiHga

Tabnuuamgan KypeHroHYo, OachlM —TOIIKSOH
OUYpaKTa MKe MO3UIHSIS 19 [a] Cy3BITBIHBIH aKyC-
TAK KYpCOTKewIope OachIMChI3 BapHaHT OeloH
YarplITBHIPTaH/1a, HATE39, torapbipak. O3bIHIBIK-
HBI YarblITHIPTaHAa, TEN-TeUl TapTHITBIHHAH COH
KWITOHI9, (poHEeMa BapuaHTIAPbl AapachIHIATHI
aepmMa 2 OepoMJICKHE TOUIKMI HTI, o Kede Tel
TapThITbIHAH COH — 1,8 Tamkwlp apThIrpak. ABas-
JIApHBI OUTKOH BaKbITTA CLUIBIK hoM MHTEHCHBIBIK
Oep TeHo KYpPCOTKedU alMblifda, OCPHUYS TAIKBIP
y3ropemiks aydap Oyiny coborie, Tabiuiana WH
forapel hoM uH TYOSH BapuaHTIap KypCoTesne.
Orapeibik  aepmacbl  Gepenue oupakrta 0.9
TarKbIp, KeH4YeceH 1o — 1.5. bacbIMibl BapraHTHBI
ONTKOH BakKbITTa OepeHue MO3WIMAAS 9 aBa3
CIUIBITBl KEYKEHS KYPCOTKeuToH OanuiaHa hom
Iorapbl KypcoTKed OeoH ToMamilaHa, MKEHYECCH/IO
— TYOSHHOH IOTaphira KyTopelien, sHajaH Oanian-
IBIY KYPCOTKEUKS Telld, o O0achIMCBI3 OYpakTa
HKECCH[I9 [19 Ioraphl elUIBIKTaH OalllIaHblll, TYOoH
eNUIBIK OeoH ToMamilaHa. TeJ-Tell TapThIrbIHHAH
COH KWIT9H O4YpakTa OachIMJIbI hoM 0achIMChI3
BapHaHTIAp, HHUre31d, Oep Tepse HMHTEHCHUBIBIK
OeToH oiiTeNo, ajap apachlHJarsl aepMa 3yp Tyrenl
— 1.05; xeue Ten TapTHIKIAPBIHHAH COH KUJTOHIIO,
acpMa 2 Tamkslp.

[lymait wren, Tarap TeneHge [a] cCy3bIK
aBa3bIHBIH aKyCTHK KYPCOTKewsope OachiM Temy /
TomMay hom KalChl TapThIK aBa3JaH COH KWJIYT
HUCOQTIIE Y3rapenks ry4ap Oyna.

Kazax TeseHmd [a] aBa3bIHBIH aKYyCTHK

Y3eHYIeKIIpe

1. [a] cy3bIk aBa3bBIHBIH TEJN-TEMI KAaTHAIIIBI
SIPAOMEH/ID sicajiraH TapTHIKIApAaH COH
KYJUTAaHBLTYBI:
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KblIC Y

.

ans

7 HYE paceM

7 HYE paceMore CIeKTOrpaMMaHbl Kaparanmia,
KblIC H CY3€HJQre 0achIMIIbI [a] aBa3blH OUTKOH/IQ,
TaBBIIl  KYOpOK  KyJUITAHBUITAHBI  OWIITENOHD.
ABa3napHBIH O3BIHJBITEIHA KUJITOHIO, KbLIC H
CY36H OWTKOHIO, [a] aBa3bIHBIH O3BIHJIBITHI —
0,1403 c., wawmapd3 cy3eHAITe UKCHUE UKEKTIre
[a] aBazpaBIH 03bHIBITE 0,0731 c. TomIKMI WTM.
Onere o4pakTa OachIMIIBI TO3WIUAAS KHITSH
BaKbITTa CY3bIK (poHema 1.9 TamkeIipra O3BIHpaK
OUTENEIIKD Usl.
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8 Hue paceM

8 Hue pocemuo OupenraH cy3nopae  [a]
ABa3bIHBIH EIUIBITBI KYPCOTENTSH. Y KbLIC H
CY3€HIIo — rorapbl HOKTajgaH Oanuiana — 159 I,
axpipeiga 144.8 T'm, un TyOome 143.7 I'm, o
wawm pasz cy3enne — oambiaga 91.1 ', aHHApHI
vH TYOoH ypbiHBIHIA 77.4 1’11 Ky39Tens, aXbIpbIH/a
150 I'm Tomkui WUTS. OJiere BapHaHTTa aBa3HBIH
FOTaphl YPBIHBI AaHBIH aXbIPThI OJICIICHY TYPHI KHJIO.

KblIC H

r— amy
st *

o [pevcemmage)
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wawm pds

Womi

9 HYBI pacem

Orere 9 HYBI POCEMHOH YHITHIN, [a] aBa3bIHBIH
anmarel KOWIOpeH Owmirenn amalb3: KblLIC H
cy3enmo 15.7 n6 nan (16%) Gamwaneim, 15.7 a0
(21%) Oemnon ToMamiaHa hoMm aHBIH 34YeHIS aBa3
Oepenue esemeHa? uH orapsl — 3 16 (71%) keuka
ust; wawim paz cyze uH TYOOH WHTEHCHUBIIBIKTAH —

21.5 06 (9%) Gamnanbln, WH Orapbl HOKTACHIHA
MeHo — 6.8 10 (46%) hom 17.4 n6 (14%) Gemon

ToMamiIaHa. ['paduKTaH KypeHToHUYo, Kedule
MO3ULIMANS KWITOH oOupakTa [a] aBa3bIHBIH
WHTEHCHBIIBITHI IOTaphIPaK.
2. [a] cy3pIk  aBa3blHBIH  Keue  Tel
TapTHIKJIAPBIHHAH COH KYJUIAHBUTYHI:
azdu
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wax poviy
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10 HYBI pacem

OJere CrieKTorpaMMajaf [a] aBa3bIHBIH KOUJe
TTO3UIIVSIIS SUTENTOH BaKBITTA TABHIIIHBIH KYOpoK
KaTHallybl adbIK KYPCHQ. O3BIHABIKKA KHITOH
BaKbITTa JIa Y BApHaHT O3arpak SUTENEIIKd WS —
0.1015 c., o 6aceMch3 oupakrta 0.0570 c. Tomkun

UTd. ©One KYPCOTKEWIOPAOH YBITBIN, Keuse
MO3MLMSAS KWITOH BapuantT 1,7  Tamkeipra
O3BIHPAK MKOHEH OMIITeNn anadbl3.
i aedw
wax poviy

11 Hue pacem

11 HYe poceMiaore rpaduKTaH KYPEHTOHYD,
olleTe  CY3NIOpAo Kapayia TopraH [a] aBassl

38

IOTapbUIBIKKA 09QiJie 3yp Y3ropeuuiopra aydap
Tyren. Asdws CY3€HAO aBa3HBIH FOTAPBUIBITHI WH
TyO0oH — 137 I'm Oemon Oammiana hoM rorapsl
HOKTacel — 169 't 6enon Tomamnana. [llax powiy
CY3CGHI® eNnmIbIKk aBa3 OambiHma — 87.4 I,
axppiHga 954 [ Tomkmim WTO, WH TYOOH

TUPOSHEII enuIbIrbl HOKTackl — 84 ['1. ABa3HBIH
Iorapbl HOKTacChl aHBIH axpblHa, o TYOoH eJele
OepeHdye eIeIeHs TypPhl KIIQ.

asdu

PR

12 Hye paceMm

12 HYe paceMasre MHTEHCHUBIIBIK TPadUKIapbIH
YarbIIITBIPCAK, aBa3HBIH UKE BapHAHTHI Jla OXIIIAlI
CBI3BIK HepelIeH TyAblpa, STCbHU KWHOT KEH
KYTopeJiell, KMHOT KEHd TeIJIdp, aepMa TepIe
aMIUIMTYJarel  JTyJKbIHHapAa Kyszoteno. [lynai
Oyinca pma, Tepie aMIUTUTYAANBl Y3ropeluiap
Ky3oTens. baceimubl Bapuant 16.2 16 nman(16%)
Oamana, uH rorapsl Hoktacekl 9.2 16 ra (35%)
KuUTd, axprad 15 10 ra (18%) rtemrs. backiMchI3
oupakta 9.2 16 (35%) Genon Oanwiansim, 6.7 16 na
(46%) rorapsl HOKTacbIHa KHUTS ham 12.6 16 (23%)
0eJIoH ToMaMIIaHa.
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4 gye TabmuLA

O3BIHIIBIK (C) Emureik (I'm) WuTtencusnbik (10) ®dpa3za 6aCEIMBI
TeJ- KblIC H 0.1403 159 — Gamrsraga -15.7 (16%) — 6amrerama +
Temn 143.7 — uH TyOoHE -3 (71%) — un Ouere
144.8 — axpippiana | -15.7 (16%) — a3areiia
wawm pas 0.0731 91.1 — GamprHIa -21.1 (9%) — GambiHAA
77.4 — uH TYOoHE -6,8 (46%) — nH Ouere
85 — azareinma -17.4 (14%) — azarsiHga
Keue azdw 0.1015 137 — Oambiaa -11.8 (26%) — GambiHIA +
Tem 169 — azareHna -5.3 (55%) — nH Ouere
-16.8 (15%) — azarsiHga
wax poviy 0. 0570 87.4 — GambiHgA -16.6 (15%) — GambiHgA
84 — uH TyOoHE -4.2 (62%) — uH Ouere
95.4 — azarpiHzia -12.7 (23%) — azarsiHga
Tabnumama  OMpENroH  KYPCOTKEWIOPIOH  BapHaHTKa KaparaHja O3bIHpak Oyiibin Topa. Tei-

YBITHIN, [IYHBI OWJITENH anadbI3: 0AachIM TOIIKSH
OUpaKTa WKe TMO3WIUSAAS 1o [a] Cy3BITBIHBIH
AKyCTHK XapaKTEePUCTUKAIApbl OaCHIMChI3 BAPHAHT
O€JIoH YarbIIThIpraHaa orapbipak. O3bIHIBIKHBI

YarplITBIPTaHaa, TEN-TEII TAPTHITBIHHAH COH
KWITOHIY, (oHEeMa BapUaHTIAPBl AapachIHIATHI
aepma 1.9 TomkmMn WTS, 9 Kede Ten

TapTHIKJIIAPBIHHAH COH — 1.7 Tamkelp. ABa3napHbI
OUTKOH BaKbITTa €NUIBIK hoM HWHTEHCHBIBIK Oep
TEHd KYpPCOTKEY ajMblifya, OEpHHYS TarKbIp
Y3ropemiks aydap Oyiy coborme, Tabiuiana WH
forapel hoM uH TYOSH BapuaHTIap KypcoTesue.
Orapbutbik  aepmacel — wuKe oupakra ga 1.7
Tankelp. baceiMibl hom GackIMCBHI3 oupakTa aBas,
HUTe319, Oep Tepie MHTEHCUBIBIK OEIoH oiTens,
amap apacblHIArsl aepMa 3yp TYIel: TeJ-Tell
TapTHITBIHHAH COH — 1.5, Kede TeJ aBa3bIHHAH COH
-1

Ilynait wren, ka3zax TeneHAD [a] Cy3bIK
aBa3bIHBIH aKyCTHK KYPCATKewsope OachiM Temry /
TomMay hoMm Kalichl TapTBIK aBa3llaH KWy
HUCOSTIIE Y3ropemiKa rydap Oyaa.

Hoaru:kamnop

OJjere THUKIIEPEHY D3IIe HOTHKAIOPE >KAHIIBI
CceliloM OaphIIIbIH/A TaTap hoM Ka3ax TeIopeH[9
[a] Cy3BITBIHBIH aKyCTHK OWJITEJIope  aHbIH
nmo3unusiceHs hom OaceIMibl  sSIKH  0acChIMCHI3
OynybiHa Oolijie WKOHEH adyblKiiapra spaoM HTo.
BacbimMra KWIToH BakbITTa, 0achbIM TOIIKIHJID,
aBa3HbIH OapJIbIK OMIITesIope 119 0achIM TOLIMATOH
BapHaHTKa KaparaHjia rorapbipak Oyma. OipoHens
TOpraH CY3bIKHBIH KaiChl TapThIK aBa3gaH COH
KWJIY€ JI9 aHblH aKyCTUK XapaKTePHUCTHUKACHIH
TepiIeds  y3ropTd, Oy  WHAE  TapTHIKHBIH
SICATIBIIIIBIHAA KAWChl OpPraHHAPHBIH KaTHAIIY-
KaTHaIMaBbIHA Ooiine. Tarap TenmeHmore BapHaHT
0apiplK TO3WIHSAIOPIAS [0 Ka3axX TeIICHAOre
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Tem hoM Kede Ten TapTHIKIAPBIHHAH COH KHJITOH
oupakTa [a] (hoHEeMAaChIHBIH eNIIBIK KYPCOTKeusIope
Tatap TeiaeHAo lorapeipak. Kazax tenenmore [a]

Cy3]:IK ABAa3bIHbIH, NHTCHCHUBIJIBIK KYpCQTKe‘-IC
3yppak HKoHEH Kypabe3, MAWMOK, ya TaTap
TENICHIOTe BapUaHTKa  Kaparanjga KeuwlIepok
QUTEJIEHIKD Usl.

Homrak

Ilyn poBemnie, TOPKH TEJJIOPHEH KBITUaK
TOPKEMEHS KEeproH TaTap hoMm Kaszax TeJuIopeHeH
[a] cy3bIk aBa3blHA AaKYCTHK XapaKTEpPHCTHKA
scanasl hoM alapHBIH Y3E€HUQJICKIIOPE YarbIIIThI-
pBULIBL. O OaphImIbIHAA hop WKe TeTHeH Y3eHYo-
JIEKJIope OUIIreNoH e, UKe TeJl apachlHAArbl OXIIall
hom aepmanbl Ownrenop aubikinangsl. LlyHbI
UCKOPTEN KHUTIPro KHUPIK, THKIIEPEHY OIICHJID
raMoiM 4blraHak Oyiapak ajblHraH ayJauosizMa-
Jlapra HUTE3JIOHEI, JKAaHJbl COWIoM OaphIlIbIHAA
OapibIKKa KWJIO TOPraH aKyCTHK Y3€HUYQJIEKIIOp
THUKIIepene. Slcaaral HOTHXKOJIOp Cy3bIK aBa3HbIH
a0COJIIOT KYPCOTKEWISpe IUI OWJIreNoHd aJIMBIH,
JOKMH (oHEMa TypbhIHIAa Ky3ajulay ©4eH HHuresie
MArbJIyYMaT Oupa. OJere TUKIIEPEeHY JIIEH J19BaM
uTen, Oalika Cy3bIK aBas3japHBIH Ja Y3CHUQJEK-
JOpeH OUpoHY TOepKH TeJUIop YycelleHAo OynraH
(OHETHK KYPCOTKEWISPHE YaTBIITHIPHIT aHaIU3-
nay, ajapHbIH TEJHE OMpoHY, COWIoM OapbIIIbIH-
Jlarel y3ropeluiopHe Oapiayaa KbIIMMOTEH acChl-
3BIKJIApTa SPJI9M HTOUOK.

Xe3MaTTo OamkappuIrad TUKIIEpy hom aHBIH
HOTIKAJIOpE  (DOHETHKA ©JKOCEHId I3JIOHYIIIP
anpin  Oapydbuiapra TasHa aNbBIPJIBIK MaTepual,
KOJUTHAT hoM forapbl yKy HOpTIaphl YKBITYYbI-
YKYy4bUIapbl 64€H ©CTOMd YblraHak hoM, TOMyMaH,
¢oH OenoH  KBI3BIKCBIHYYBUIAD ©YEH  oJere
IOHOJICIITO OEJIEMHOPEH YCTEPEPTd SAPASM UTIPIIEK
Xe3MaT OyJIBII TOpA.
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AKYCTHYECKHUE ITPU3HAKU I'JIACHBIX [A]
B TATAPCKOM N KA3AXCKOM A3bIKAX B ITO3UIINU
ITOCJIE 3YBHBIX U YBYJIAPHBIX COI'JIACHBIX
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CraTbhs OCBSAIIEHA CPABHUTEIFHOMY HCCIIEIOBAaHUIO aKyCTHUECKUX OCOOCHHOCTEH IMTacHBIX [a] B
TaTapCKOM M Ka3aXCKOM S3bIKaxX B TO3UIIMH 3yOHBIX M YBYJISIPHBIX COTJIACHBIX. YUHTHIBas TO, YTO B
pedeBOM TOTOKE 3BYKH IIOABEPTalOTCS Ppa3HBIM H3MEHEHHSM, MPOBEIEHO JKCIEPHUMEHTAIBHOE
HCCIIeJOBAaHWE JTAaHHOTO TJIACHOTO C MCHONB30BaHMEM IporpamMMbl Speech Analyzer. B pesynbrate
CPaBHHUTEIILHOTO aHalM3a BBISICHIIOCH, YTO aKyCTHYECKHE OCOOCHHOCTH 3ByKa [a] B TaTapckoM M
Ka3aXCKOM SI3bIKaxX 3aBUCAT OT MO3UIMU M yJapHOCTH/0e3y1apHOCTH 3BYyKa.

KnroueBrble ciioBa: T'JIaCHBIC, (I)OHGTI/IKa, TaTapCKI/Iﬁ SA3BIK, Ka3axCKHil SA3BIK, AKYCTUYCCKHUEC 3HAKHU,

CpaBHUTEIbHBIN aHAIU3
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