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YNbTpas3ByK B 3KcnepumeHTanbHOM GpoHeTHKe

* [peMmywectBo  YAbTPA3BYKOBOM  TEXHONOIMM:  HEWHBA3MBHAA  AWHAMWUYECKaS
BM3yanuM3auma Tena A3blKa U OTAENbHbIX Y4aCTKOB HEDA B NpoLecce apTUKYASLMN 3BYKOB
PEeYM C MOMOLLLbIO YAbTPA3BYKOBOIO annapaTa

» Ultrasound is able to capture dynamic tongue shape, enabling the study of such elusive
lingual measures as the tongue root, sagittal groove, and interactions between vowels
and lingual consonants (Gick 2002).

e AKTyanbHO AnA cnabo AOKYMEHTUPOBAHHbIX, MUHOPUTAPHbLIX U MUCYE3aIOLUX A3bIKOB
MEHEee M3y4yaeMblX A3bIKOB (THOpPKCKMEe A3blKM Cnbupu), Kak B nabopaTopHbIX, TaK WU
NONEBbIX YCNOBUAX



NcTopua npumeHeHUA

* 1960-1970-e rr. — Ha4ano perynapHoOro KAMHMYECKOro NCnosib30BaHMA YNbTPa3BYyKa

Skolnick et al. (1975) Two dimensional ultrasonic demonstration of lateral pharyngeal wall movement in real time - a preliminary
report.

Mackay, I. R. A. (1977) Tenseness in vowels: An ultrasonic study.

Kelsey et al. (1969) Ultrasonic observations of coarticulation in the pharynx.

e 1970-1980-e rr. — nosiBneHue 2-D n 3-D n3obparkeHni, NoBbILEHNE YETKOCTM U AeTanm3aumm

Keller et al. (1983) Computer measurement of tongue dorsum movement with pulsed echo ultrasound.
Sonies et al. (1981) Ultrasonic visualization of tongue motion during speech.
Stone et al. (1988) Cross-sectional tongue shape during vowel production.

e 2000-€ rr. — noaBneHune AOCTYMHbIX M NOPTATUBHbIX YNbTPA3BYKOBbIX NpnbopoB Ha 6a3e lMK. YnbTpa3ByKoBble annapaThbl,
obopyaoBaHue gna umppoBoMn BUAEO3aNNCK N NporpammHoe obecneyeHne ana aHann3la nsobparkeHnn caenanm ynbTpassByK
AOCTYMHbIM ANA MHOTUX IMHIBUCTUYECKMX POHETUYECKMX nabopaTopuii.

e 2016 r. — oTKpbITUE JTabopaTOpPUM NINHIBUCTUYECKOM aHTponosiormu npu TIY npu nogaeprKKe NpoeKkTa « 43sikosoe u
3MHOKYnbmMypHoe pa3Hoobpasue KOxcHol Cubupu 8 CUHXPOHUU U OUAXPOHUU: 83aumoodelicmaue A3bIKO8 U Ky/sbmyp»,
npunobpeteHue annapatoB An1a Y3 n 3MA c uenbto noaeBoro nsyyeHna GoHETUKU A3bIKOB HapoaoB Cubupwu.



MeTtoaonorua skcnepumenTa (Gick 2002)

N
= 2+

(b)
YnbTpassykosoi annapaT Aloka SD-900 MwupacarrntanbHoe (a) n KopoHanbHoe (6) nonoXKeHue JaTumKa



OnbIT noneBoro npMmeHeHus annapata Articulate Instruments Micro (aBryct 2021 r.)

KAQUMHCKUM N XblI3bIIbCKUMN ANaNIEKTbl XaKAaCCKOrro A3blKa A3bIK BayaTCKUX TeneyTos

(c. Yooxubin LLnpuHckoro p-Ha pecn. Xakacusa) (c. BekoBo benoBckoro p-Ha
KemepoBcKoi obnactu)



HoBocTb 06 3KkcnepumeHTe «BecTn-Xakacusa»

PocCCHR 1
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OnbIT NMNoTHOro NabopaTopHoOro NpMMeHeHuA annapata Articulate Instruments Micro (ceHTabpb 2019 1.)

ANALYSIS

Annotation

= 2nd repetation of each stimulus

= from [t] release burst or V vocalisation to
release burst of [K]

» traced all frames in interval

= 3|l authors annotated using AAA

= cleaned up and processed with
UltraTrace

Tokens examined
= 2nd repetition of 3
s Tatar: 15[k], 12 [¢]
= Qumug: 12 [k], 10 [¢]
= used mid-most ultrasound frame

Plotting . tongue tip left
= Average tongue traces (& stdev band)
plotted for each category

= further analysis impressionistic




MpeaBapuUTENbHbIE PE3YNbTaTbl CPaBHUTENLHOIO U3ydeHna gopcanbHbix [K] / [q] B TOPKCKMX A3bIKax

UltraFest IX — An ultrasound study of dorsal stops in Tatar and Qumugq. Jonathan Washington, Denis Tokmashev, Alsu
Badrtdinova, Zarema Kochakaeva, Mark Zimin, Vera Maltseva, Nikolay Urtegeshev, Tatiana Ryzhikova, Valeriya Lemskaya and

Anna Dybo

DISCUSSION

¢ Tatar and Qumugq have [k] and [1]] and they're different

= Tatar [¢] shows pharyngealisation that's reminiscent of vowel
anteriority contrast in Kazakh and Kyrgyz, but not Turkish

« Historically, Turkish also shifted [k]~[c] = [kc]~[)]

» Maybe pharyngeal coarticulation alighs with role of TR in V system?




Cnacubo 3a BHMMaHue!

UcchepoBaHMe KOHCOHAHTM3Ma TIOPKCKUX A3bIKOB CMBMpU ynbTpa3ByKOBbIMU METOAaMU

IX-a MexkayHapogHaa KoOHpepeHuUMA No KoMMbloTepHOM 06paboTke TIOPKCKUX A3bIkoB «TurkLang 2021» 21-23 ceHTabpa 2021 r.

Tokmawes JeHuc Munxannosmy
TOMCKWIA rocyaapCcTBEHHbIN YHUBEPCUTET, . TOMCK, PO



