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DURATION AND FORMANT VALUES OF UNSTRESSED VOWELS
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Hacrosiee nccienoBaHue MocBIIeHO M3YYSHUIO MEXaHU3Ma eCTECTBEHHOTO BOCTIPUSITHS CJI0-
BECHBIX TPAHULL HOCUTEJISIMU PYCCKOTO SI3bIKa. XapaKTePHOI 0COOEHHOCTBIO PUTMUKH PYCCKOTO
CJIOBA SIBJISIETCST HATMYME MPOCOAMYECKOTO SIIpa — KaueCTBEHHAsI M KOJIMUECTBeHHAsT BHIIETIEHHOCTD
[JIACHBIX YIAPHOTO U NMEPBOTO MPeayIapHOTro CIOTOB 10 CPABHEHUIO C IJIACHBIMU OCTAIbHBIX CJIOTOB.
enbio paboOTHI cTaja MpOBepKa BO3MOXKHOCTEN HOCUTEJIEH PYCCKOTO SI3bIKa BOCIIPUHUMATh pa3-
JINYMST MEXITY TJIAaCHBIMM Pa3HBIX CTETNeHel peayKIMK (a UMEHHO, TJIaCHOTO [e] MepBOTo Mpeaynap-
HOTO CJIOTa W TJIACHOTO [b] MTPOYMX CJIOTOB B MO3UIIMH MTOCJIE TBEPIOTO COTTIACHOTO) IS OTIPEeNeIeHUS
MecTa rpaHuIIbl cjioBa. B kauecTBe MaTepuaia aKCrepuMeHTa ObLTU BIOPaHbI TTOC/IEI0BATEIbHOCTH
M3 TSI CJIOTOB C IBYMST YIapeHUSIMU, TIPEICTaBIeHHbIe PECITOHIEHTaM B BUIIE BBIMBIIIIJICHHBIX IMEH.
YyacTHUKaM dKCIepUMeHTa Mpeiarajcst BHIOOp U3 ABYX pa3IMYHbIX BAPUAHTOB CErMEHTALIMU ATUX
MSTUCIOXHBIX ITOCIEA0BATEIBHOCTEM Ha C/IOBa (BBIMBILIJICHHBIE UM 1 hamuius). Pe3yasraTer
MPOBEJCHHOTO MEPLETTUBHOIO 3KCIMEPUMEHTA ITO3BOJISIIOT IPEATIOIOXKUTh, YTO PECTIOHIEHTHI B HE-
KOTOPBIX CITyYastX MCITOIb30BAIN XapaKTePUCTUKH IJTACHBIX B KAYECTBE aKyCTUUECKUX KITIOUeid, TT0-
cJ1e10BaTeIbHO BEPHO OMpPeEJIeisis MECTO MPOXOXKAEHUSI CJIOBECHO rpaHulibl. O HAKO ISl TOJIOBU-
HBI CTUMYJIOB JI0JISI BEPHBIX OTBETOB OKa3anach 011M3K0# K 50%, 4TO CBUAETENBCTBYET O HETOCIe10-
BaTeJIbHOCTH UCITOJIb30BaHUS aKYCTUUYECKUX KITH0oUeil pecrioHaeHTaMu. MICKycCTBEeHHOE U3MEHEeHUe
JUTUTETLHOCTH TJIACHOTO TIEPBOTO MPEIyIapHOTro CJIoTa IoKa3ao, 4TO 3TOT aKyCTUUECKU I TTapaMeTp
OKasbIBaeT BIUSHUE Ha TO, KAK HOCUTEJIU PYCCKOTO SI3bIKa BOCIIPUHUMAIOT CJIOBECHBIE TPAHUIIBI.

KmoueBble c10Ba: pycCKUii I3bIK, (DOHETHKA, CETMEHTALIMSI, PeAYKLIMsI, BHEIIHEE CAaHIXU, BOC-
NpuUsATUE 3ByYallleil peun
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The research deals with natural perception of word boundaries by native speakers of Standard
Russian. A specific feature of Russian word rhythmic structure is a so-called “prosodic core”: not only
stressed, but also first pre-stressed vowels differ in duration and quality from vowels that occur in other
positions, a phenomenon that is also commonly described as two degrees of reduction. The purpose
of this study is to find out whether native Russian speakers are able to use acoustic differences between
vowels [e] (Degree 1 reduction) and [s] (Degree 2 reduction) in order to recognize word boundaries
correctly. The stimuli for the experiment were nonce words, five-syllable sequences including two
stressed vowels; they were presented to the participants of the experiment in a form of fictional foreign
names. The listeners were asked to choose between two possible ways of segmentation of these five-
syllable sequences into a first name and a second name of a person. The results of the experiment show
that native Russian speakers used the acoustic differences between vowels for segmentation, but the
results were statistically significant only for some of the stimuli. However, for half of stimuli the listeners
performed correct segmentation at chance level. In addition, artificial modification of first pre-stressed
vowel duration was performed for some of the stimuli; the participants’ responses show that vowel
duration influences the degree of success in the segmentation task.

Key words: Standard Russian, phonetics, segmentation, reduction, external sandhi, speech
perception

BBepeHue

YcneniHoe BoCIpuUsTHE 3Bydallieil peur Ha POJHOM WIM MHOCTPAHHOM SI3bIKE BKJTIO-
yaeT B ce0s1 HECKOJIbKO 3TaIloB, OJIMH M3 KOTOPBIX OMpeaeeHe MeCTa CJIOBECHBIX
rpaHull B BbICKa3biBaHUU. Heo0X0AMMOCTb U BaXKHOCTh 9TOI'0 3Tara 00bSICHSIETCS TEM,
YTO «OCHOBHOM €AMHULIEH CI0Bapsl CIYLIAIOLIEr0o MPUMEHUTENBHO K PYCCKOMY SI3bIKY
npu3HaeTcs ciioBodopma» (Puexakaitnen, 2016: 56), uiau poHeTUYECKOE CIOBO: «...
MbI He 00J1a1aeM OECKOHEYHbBIM XpaHWJIMILEM,, HEOOXOAUMBbIM 151 TOTO, YTOOBI XPAHUTD
pernpe3eHTaluy BCeX BO3MOXKHBIX BhICKa3biBaHUI. ClienoBaTeIbHO, CETMEHTAIIUS SIB-
nsieTca Heooxoaumoit onepaiueit» (Cutler & Butterfield, 1992: 232). OcHOBHBIE HC-
TOYHUKN MTHGOPMAIIUKU O MECTE CJIOBECHBIX TPAHUII B POTHOM SI3bIKE (IIPH OTCYTCTBUU
nay3bl, KOTopasi, OAHAKO, TaKXKe He SIBJISIeTCS HaJe>XKHBIM MapKEePOM CThIKa (DOHETH -
YECKHUX CJI0B) — «pUTMHUYECKast CTPYKTypa CJI0B, POHOTAKTHKA, 3HAHNE JICKCUKU 1
doHeTnyeckue npusHaku» (Weber & Broersma, 2012: 6—7).

Ponp nexcuyeckoro 3HaHUS B OIPENeIeHUM I'paHUIl CJI0B MHOroobpasHa. I1po-
CTEUILNI pUMEDP MPUBJICUEHUS CIIOBAPS — CJIy4yail, KOraa nocjaea0BaTe/IbHOCTb 3BY-
KOB (OOBIYHO OOJIBIIION JUIMTEIBHOCTH, HE CITIOCOOHAs OBITh YacThIO 0oJiee TTMHHOTO
(OHEeTHUUYECKOro ¢j10Ba) OAHO3HAYHO MHTEPIIPETUPYETCS CAYIIAIOLIMM U TTO3BOJISIET
YCTaHOBUTH I'PaHUIIBI 3TOr0 (POHETUUECKOTO CJIOBA, SIBJISIONINECS TaKKe I'paHUIIaMU
IBYX COCeTHUX cI0B. Heckonbko Oosee CI10XHBIe MEXaHU3MBbI MCITOJIb3YIOTCS B TOM
cllyJyae, KOraa CJIyIIaIoIIMid NCIO0JIb3yeT CTPAaTertio, OIMPAIOIIYIOCSI Ha KOHTEKCTHYIO
MpeacKka3yeMoCTh U YaCTOTHOCTD CJIOB.

3HaHMe nmpaBuJl GOHOTAKTUKU MOXKET MPUBJIEKATLCS B MPOLIECCe CErMEHTALlMU B
TOM CJIydae, €CJ HOCUTEIb sI3bIKa BEIYWICHSIET B 3ByKOBOM ITOTOKE MOCJIeA0BATeIbHOCTD
13 IBYX 1 00Jiee CETMEHTOB, COUETaHNE KOTOPBIX HEBO3MOXHO B TAHHOM SI3BIKE B I1O-
3UILIMK BHYTPU (POHETHIECKOTO CI0Ba. TaK, B PyCCKOM SI3bIKE B IIpeaeiax (hoOHeTHYIe-
CKOTO CJI0Ba (3a UCKIIOUEHMEM HEKOTOPBIX COYETAHU I yIaPHOTO CJIOBA C SHKIUTUKON)
3arpelleHbl COYeTaHusI ABYX COTJIACHBIX, Pa3IMYalOIIMXCs TOIbKO 10 IPU3HAKY TBEp-
noctu/markoctu (ITanos, 1979: 170). Takum 06pa3oM, B IOC/Ie10BaTEIbHOCTU 3BYKOB
[TBI JLT’Y...] HOCUTEb SI3bIKa MOXET ONPeAeIMTh HaTM4YKe TpaHULIbI CJIOBA, He TTpuberast
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K TIOMCKY CJIOBA /Mbll B CBOEM MEHTAJIbHOM JIEKCMKOHE. [1pr 5TOM OTKPBITBIM OCTaeT-
CsI BOIIPOC O TOM, MOTYT JIM TaKyI0 K€ pOJIb B BOCIPUSTUU UTPaTh KOHCOHAHTHBIE KJIa-
CTephl, KOTOPBIE «(DOHETUUECKHN BO3MOXKHBI UISI PYCCKOTIO SI3bIKa», HO «HE IIPeACTaB-
JIEHBI B cepeIrHe 001IepacpoCTpaHEHHBIX CJIOB» (TaM Xe ), HallpuMep, TTPEAJIOKeHHOE
M.B. ITaHOBBIM B KauecTBe MpuMepa couyeTaHue [1¢], BO3MOXHOE Ha CThIKAX CJIOB
(omeuy homoepaghuposan), HO BHYTpU (POHETUUECKOIO CJI0BA BCTpeyaroleecs TOJbKO B
peaKuX UMeHax coOCTBeHHbIX ([[pacman).

[Mon «hoHeTMYECKUMHU MPU3HAKAMU» B IIPOLIMTUPOBAHHON paboTe moapa3yMeBa-
I0TCsI TIOTPaHUYHbIE CUTHAJIBI, OCHOBAaHHbBIE Ha YIIOTPEOJISHUM Pa3HbIX alLIO(OHOB
OJTHOI U TOi Xe (hoHeMbI. TpaauIIMOHHBIM ITPUMEPOM ITOAOOHOIO POoa CIYKUT pas3-
JINYME MEXAY aHTJTMMCKUMU COUeTaHUSIMU CJIOB TUMA keeps parking v keep sparking, tie
HaJIN4Ke,/OTCYTCTBHE MPUIBIXaHMsI Y TIIyXOTO B3PBIBHOTO CIIYKUT MapKepOM CJIOBECHOM
rpaHubl. [1poBeneHHBIE SKCIIepUMeHTaIbHbIE UCCIeI0OBaHUS IeMOHCTPUPYIOT, YTO
M3y4arolre aHTJIUICKUI SI3bIK KaK MHOCTPAaHHBII HOCUTENIN UcIIaHcKoro (Altenberg,
2005) u smonHckoro (Ito & Strange, 2009) UCIOAB3YIOT 3TOT MPU3HAK AJISI BEPHOI cer-
MEHTalY 3HAUMTEJbHO XYK€, YeM Te MH(OPMAHThI, /151 KOTOPBIX aHIJIMIACKUIMA SI3bIK —
ponHoii. B kauecTBe mpuMepa U3 pyCCKOTO I3bIKa MOXKHO IMTPUBECTU ITO3UIIMIO TJIaCHO-
ro B aOCOIIOTHOM HayaJie CJIOBa MOCJe MSITKOTO COIIACHOTO MPEABIAYIIETro CJIoBa IpU
OTCYTCTBUU Tay3bl (pacckazams Anene). DKCIIEpUMEHTAIbLHOE UCCIEIOBAaHUE CITEK-
TpaJIbHBIX XapaKTEPUCTHUK ITACHBIX B IIOITOOHBIX ITO3UIIMSIX IT0KA3aJI0, YTO «MUHUMAJTh-
HOTO OTJIMYMS TeMOpa 0e3yTapHOro Ha4yajJbHOTO IJIACHOTO CJIOBA II0CJIe MSTKOIO CO-
[JIACHOTO TIPEIIEeCTBYIOILIEro CI0Ba B CJIOBOCOYETAHUM, ITPOM3HECEHHOM 0€3 Tay3bl
MEXIY CJI0BaMU, OT O€3y/IapHOI0 IJTACHOTO BHYTPHU CJIOBA TOCTaTOYHO JJISI MApKUPO-
BaHUsI MEXCJIOBHOM rpaHuLibl» (Mouceesa, 2015: 6).

Haunbonee HagexxHOI OMOPOit 7151 CIyIIAIONIEro, B OCOOEHHOCTH B YCJIOBUSIX 3a-
TPYOAHEHHOTO BOCIIPUSITHS (HAIIpUMED, IIPU HAJTMIUK TIOMEX B BUIIE IITyMa), SIBJISICTCS
putMuueckas crpykrypa ciaosa (Cutler & Butterfield, 1992: 226). Ee aenuMmuratuBHas
POJIb COXpaHSETCs B sI3bIKaX HE TOJIBKO ¢ (PMKCUPOBAHHBIM, HO U CO CBOOOAHBIM (JIEK-
cuueckuMm) ynapenueM. Tak, pesyabratsl akcriepuMeHToB (Cutler & Norris, 1988; Cutler
& Butterfield, 1992) nmoka3bIBalOT, UTO HOCUTEIU aHTJIMHACKOTO SI3bIKa CKJIOHHbI 3Ha-
YUTEJIbHO Yallle CYNTATh HAYaJIbHBIMU B CJIOBE «CHJIBHBIE CJIOTW», T. €. CJIOTH, COAEP-
JKallye TJIacHbIe TI0JTHOTo oOpa3oBaHus. HarpoTus, cj1oru ¢ peaylupoBaHHBIMU IJIaC-
HBIMHU YYaCTHUKM 3KCIIEPUMEHTA IPUHUMAIIM 32 HaYaIbHbIC TOJIBKO B KAUECTBE CIIy-
JKeOHBIX ¢JIoB. Takylo CTpaTeruio aBTOPhI UCCIeI0BaHUS OOBSICHSIIOT HEOAMHAKOBOM
YaCTOTHOCTBIO Pa3HbIX PUTMUYECKUX MOJIEJIE CJIOB aHIJIMICKOrO sI3bIKa; B UCCIEN0-
BaHHOM MMU KOPITyCe CIIOHTAHHOM peYr Ha aHIJIMIACKOM sI3bIKe «OT 85 10 90% 3HaMme-
HaTeJIbHBIX CJIOB COJAEP KM B IIEPBOM CJIOTe TJIaCHbIN MoHOoro oopasoBaHus» (Cutler
& Carter, 1987: 133).

B pycckoM s13bIKe yaapeHue IMOABUKHO Y Pa3HOMECTHO, IIPY 3TOM CTaTUCTUYECKIE
3aKOHOMEPHOCTHU, MOIO0HBIE IPUBEIESHHON paHee 1151 aHIJIMICKOrO SI3bIKa, IIPeIo-
JIOXKUTEJIbHO, OTCYTCTBYIOT. TakuM oOpa3zom, JeJMMUTaTUBHAS (GYHKIUS yIapeHus B
PYCCKOM sI3bIK€ HECKOJIbKO ociabjeHa. [Ipu 3ToM 0OCHOBHOI TUMOJIOTMYECKO 0CO-
OCHHOCTBIO pPUTMUYECKOM CTPYKTYPHI CJI0BA B COBPEMEHHOM PYCCKOM JIMTEPAaTyPHOM
s3b1Ke (manee — CPJLA) sBisieTcs «HaIu4dMe IBYCIOKHOTO IIPOCOANIECKOTO siapa (T.€.,
IIPOTHUBOIIOCTABICHNE YIAPHOTO U IIEPBOTO MIPEIyIapHOTO CJIOTOB BCEM OCTaJIbHBIM )»
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(Kns3es, IToxapuukas, 2005: 123). OTu puTMHYecKMe TTpaBuia HAKJIaablBalOT OMpe-
JIeJICHHbIE OTpaHUYEHUST HAa COYETAeMOCTb IVIaCHBIX BHYTPU (POHETMYECKOTO CJIOBA.
BeposiTHO, 3Tu 3ampeThl cIIOCOOHBI (PYHKIIMOHUPOBATH B POJIU «IIOTPAHUIHBIX
CUTHAJIOB» ': TOI06GHO MOC/IEN0BATEILHOCTH 13 IBYX YAAPHBIX CJIOTOB, TIOCJIEI0BATE b-
HOCTb U3 CJIOTOB C PeIyLUPOBAHHBIM IJIACHBIM (TJIACHBIM BTOPOIA CTEIEHU PEIYKIIM)
Y yIApHBIM TJIaCHBIM [THT4| TaKKe MOXKET CBUACTEILCTBOBATh O HAIMYUU MEXY CJIO-
raMu cJIOBeCHOU rpaHuIbl. OcoObIii cyvaii COCTaBsSeT MOACUCTEMA AIBYCIOXHBIX CO-
CTaBHBIX SAMHUII TUTIA CIMON-KPAH, B KOTOPOI1 «B cJ1ab0ii (ppa30BOIi ITO3UIUHN IIPH OT-
CYTCTBUU yAapeHUsl Ha IEPBOM CJIOTre IVIaCHbIe CpeJHero nogbema [o] u [e] B mepBoM
MpeayaapHOM CJIOTe I10CJIe TBEPIBIX COIVIACHBIX YePenyloTcs C [b], a He ¢ IJIaCHBIM
MOJTHOTO 00pa30BaHUsI»; TAKHE €AUHUIIBI MOTYT pacCMaTPUBAThCSI KaK COUETaHUSI IBYX
(oHetnueckux cnos (Kusses, 2015: 277).

Lenb

Hacrosiee nccnenoBaHue ObUIO MPOBEAEHO C LIEIbIO BHISICHUTh: MOTYT JIM HOCH-
teau CPJISA mpu oTCyTCTBUM ITPOYMX NCTOYHUKOB MH(MOPMAIIUN O MECTE CIIOBECHOI
IPaHUIIBI BHYTPY CUHTArMBbI (B TOM YMCJIE IEKCUIECKIX) TTOIb30BaThCsI IOTPaHNYHbI-
MM CUTHAJIaMU, COAePKalllMMUCS B pUTMUIECKOM CTPYKTYpe cjioBa. B yacTHOCTH, TIpen-
oJIarajaoch ONpeneuTh, B KAKO! CTeIeH! aKyCTUYECKUE pa3Indus MeXXIy IOCaen0-
BaTEJIbHOCTSIMU «CJIOT C peIyLPOBAaHHBIM IJIACHBIM» + «CJIOT C YIapHBIM IJIACHBIM»
ThMa [ThTa] (3ampelieHHoe B TIpeaeiax GOHETUIECKOTo CI0Ba COYeTaHUE) U «CJIOT C
6Ge3yJapHbIM IJIAaCHBIM MTOJIHOTO 00pa3oBaHMsI» + «CJIOT C YAAPHBIM IIaCHBIM» THIIA
[TeT4]? MOTYT BOCIIPUHMMATBCS U MCIIOIb30BATHCS HOCUTEIISIMU PYCCKOTO SI3bIKA, T10-
CTaBJICHHBIMU TIepe[l 3ajaueii CerMeHTalIUU.

MaTepuansi n meToabl

Hccnenosanue ObUIO MPOBEIEHO C TPUMEHEHUEM 3KCIIEPUMEHTATbHO-(OHETUYE-
CKHX METOAO0B M BKJIIOYAJIO B ce0s1 ABa dTara: MPOAYKTUBHbBIN 1 MEPLUENTUBHbBIN 9KC-
epuMeHThl. MaTtepuaaoM UCCIe0BaHUS Ha IIEPBOM €ro 3Tare MOCTYKWIN 3aITUCcHh
(bpas, BKIIOUAIONINX COYETAHUS TICEBAOCTOB, 3aMMCAHHBIC OT OJHOTO HOCUTEJISI JTUTE-
paTypHOTo MPOU3HOIIEHUS. AKYCTUUECKHME XapaKTePUCTUKY TJIACHBIX B MOJTYYEHHbIX
3anucsix ObUIM MPOAHATU3UPOBAHbBI C UCTIOJIb30BAHNEM KOMIBIOTEPHOU MPOrpaMMbl
Praat (Boersma & Weenink, 2017). Ha BTopoMm 3Tane ObLJT MpOBeNeH NepLEITUBHBIN
9KCIIepUMEHT ¢ yyactueM 30 MHDOPMaHTOB, KOTOPbIE OBLIM ITOCTABAEHBI TIepe. 3a-
Jlayeil CerMEHTUPOBAHUSI CTUMYJIOB — TICEBIOCIIOB, 3alITUCAHHBIX HAa TIEPBOM BTarle
akcnepumeHTa. KauecTBeHHbIC U KOJTMYECTBEHHBIE XapaKTEePUCTUKM TJIACHBIX, a TAK-

! Tpy6ewkoit H.C., B «OcHOBaX (hOHOIOTMU», TIPEACTABUBLINI IEPBOE CUCTEMHOE OMMCAHUE
NEeTUMUTATUBHOM (DYHKIIMU 3BYKOBBIX €AMHMIL, OTMEYaJl, UTO «...pUTMHYECKasi CTPYKTypa cJaoBa
MOJIEPXKUBAeTCs peanusanueil Bcex (hoHeM, 1 JT1000e HapyllIeHUe 3TO PUTMUUECKON MHEPIIUH,
CBUJIETEJILCTBYIOIIIEE BO BCEX CIIyyasiX O KOHILIE OJHOTO CJIOBA U O HayaJle Apyroro, mpuoopeTaeT TemMm
caMbIM 0c00y10 oT4eTIMBOCTh> (Tpyberikoit, 2000: 298).

2 CuMmBoI [v] Mcrob3yeTcst B HacTosiei pabote Beien 3a P.®. KacarkuHoii (Kacatknna, 20035)
JIJIs1 0003HaYeHUsI (pOHEeTUUYECKOM peanu3aluu <a> 1 <0> B IMO3ULMU MEPBOTO MpeayaapHOro rjac-
HOTO TOCJIe TBEPAOTO COTJIACHOTO
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2K€ JaHHBbIC ITIEPUCIITUBHOTO SKCIIEPUMEHTA ObLIU IpoaHaJIM3UPOBAHbI C UCITIOJIb30BaA-
HHMEM METOIOB MaTeMAaTUYECKOI CTATUCTUKMU.

PesynbTaThbl

[IpoBeaeHHOE MCCIenOBaHME IT0KA3aJ10, UTO B PeUM JUKTOpPA, IPMHUMABIIETO yJa-
CTHE B 3KCIIEPUMEHTE, IJTACHBIE IEPBOM 1 BTOPOM CTENEHEN PEAYKIIMU B TO3ULIUU 1O~
cJie TBePAOTo COIIACHOIO MOC/IeI0BaTeIbHO MPOTUBOIIOCTABIEHbBI IO CBOUM aKyCTH-
YeCKUM XapaKTepUCTHUKAM, a UMEHHO, IT0 JUTUTEJIbBHOCTH 1 YaCTOTe IePBOii POPMAHTHI.
B 10 e BpeMsI ITepleNTUBHBIN SKCIIEPUMEHT IIPOJEMOHCTPUPOBAIL, YTO MH(GOPMAHTHI
HEIIOCIeA0BATEIbHO MCITOIb30BaIN 3TH aKyCTUUECKIE KITIOUM, OyIy4M ITOCTaBJICHHBI-
MM TIepe 3aJadeil CerMeHTally IICEBAOCIOB. [1JIsl MOJIOBUHBI TECTOBBIX IPUMEPOB (4
13 8) IMPOLIEHT OTBETOB C BEPHOI CerMeHTalIMel OKa3aicsl CTaTUCTUYECKH HE3HAUMMBIM.
B 10 ke Bpems ene B 3 U3 8§ MpUMepoB, a TaKXKe B 2 U3 3 CTUMYJIOB C MCKYCCTBEHHO
MOIUGULMPOBAHHON JJIMTEIbHOCTBIO TJIACHOTO KOJIMUECTBO BEPHBIX OTBETOB 3HAUM -
TeJIbHO TIpeBbIcKIo 50%.

O6cyxaeHue

B ¢Bs131 ¢ HEOOXOIMMOCTBHIO UCKIIOYUTh BIUSIHUAE JIEGKCUYECKOTO 3HAHUS Ha WH-
(popMaHTOB B ITpolIecce CErMEHTALIMU B KAYeCTBE MaTepyaia IUIsl SKCIIepUMeHTa ObLIN
BBIOpaHBI TIiceBIoC0Ba' . Kputepuii 11 paBoMEpPHOTO MCTIOIb30BAHMS HE CYILIECTBY-
IOILMX B UCCJIEIYEMOM SI3bIKE CJIOB B TIOA00HOT0 poaa aKkcrepumMeHTax Boiaessi C.C. Bbi-
COTCKMIA: «...00JIMK 3ByKOBOI CTPYKTYPBI CJI0OBA KaK 0000IIEHHUE pealbHBIX CIOBODOPM
JAHHOM SI3bIKOBOI CUCTEMbI MOTYT IIPEACTABISTL M KBAa3UCI0Ba, €CIU UX 3BYKOBasI
CTPYKTypa MOMUYMHEHA TeM ke mpaBmiam» (Beicorckuii, 1973: 21). B HacTosieM skc-
MepUMEHTE IICEBAOCI0BA MPEACTABISIA COOO0M TOCIeA0BATEIBHOCTY U3 ISITU OTKPhI-
ThIX cjioroB. Kaxmas rmocijieoBaTeIbHOCTh MMeJIa B CBOEM COCTaBe 110 JIBa YAApPHbIX
cjora, TakKuM o0pa3oM, BCe OHM ITPEACTABIISLIN COO0 Maphl (hOHETUYECKUX cJIOB. Kaxk-
JIBI CJIOT COCTOSIT U3 TBEPAOTO comtacHoro [T], [K] wiu [¢] u macHoro [a], [e] wau [B].
BbI60Op CTPYKTYpBI CJIOra M Ka4eCcTBa COTJIACHBIX ObLT O0YCJIOBJIEH YIOOCTBOM CErMeH-
tauuu (Kysnenos, Ott, 1989: 39). B pe3ynbraTe MpUMeHEHUS BCEX YKa3aHHBIX KPUTE-
pUEB OBLIM CO3IaHbI YEThIPE MAaphbl COYETAHUI TICEBIOCIOB, Pa3IMYAIOIINECs TOIbKO
XapaKTepOM TPEThETO IIACHOIO: [TAKb#CeKATH| U [TAKBCHHKATD|; [KACBHTRCAKD]| 1
|[KachTB#CcaKkb|; [TeKa#CeKATB| 1 [TeKACHH#KATH|; [Keca#TeKaTs| 1 [KecaTb#KaTs|. s
YIPOILLEHMs 3aa4/ BCE TECTOBbIE COUETAHUS ObUIM MPEACTAaBIECHBI YYaCTHUKAM 9KC-
MepUMeHTA B BUJE UMEH COOCTBEHHBIX, 8 UMEHHO — B BUI€ UMEH U (haMUJIUI XUTEei
BBIMbIIIIJICHHOI cTpaHbl: Taka Cakarto u Takaca Karo, Kaca Takato u Kacara Karo,
U T.IL

JHanee K aKCriepuMeHTAIbHOMY MaTepuaity ObUIN J00aBIeHbI (DUIUIEPHI IBYX TUTIOB.
Bo-nepBrIX, 111 KOHTPOJISI BHUMATEIbHOCTA MH(OPMAHTOB ObLIO 100aBJICHO BOCEMb

' Jlpyrum Bo3MOKHBIM HCTOUHUKOM MOTJIH GbI TIOCTYKUTh OMOMOHBI (TOUHEe, COUeTAHUSI CIIOB,
paznJaIIrecs XapakKTepoM OIHOTO INIACHOTO) THIIA 3710 xc[s] Had[s] 6bi10 v 5mo juclvt[1a dfejovina,
OJTHAKO IIPHU COCTABJICHUHN SKCIIEPUMEHTAILHOIO MaTepraja He ObUTO OOHAPYKEHO TOCTaATOYHOTO
KOJIMYeCTBA TTOJOOHBIX TIPUMEPOB.
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IIPUMEPOB C EAMHCTBEHHO BO3MOXHBIM JIeJICHUEM Ha CJIOBa (HallpuMep, COIepKaIINX
JBa yaapHbIX cjiora moapsin): Cara Karako. Bo-BTopbIX, B 9KCHEPUMEHT ObLIN BKIIIO-
YeHBI ITAphl «HEOTHO3HAYHBIX» IIPUMEPOB — TE€X COUeTAHUI, B KOTOPBIX JOJIKHbI TTOJI-
HOCTBIO OTCYTCTBOBATh CUTHAJIBI O MECTE CJIOBECHOI rPaHUIIBI, CJIEI0BATEIBHO, JOJIK-
HbI OBITH B paBHO# Mepe BO3MOXKHBI 00a BapuaHTa yjieHeHus Ha ciioBa: Kara Kacaka
n Karaka Caka, Takaca Kata u Taka Caxkara.

Bcero 6b110 BEIOpaHo 20 NSITUCTOXHBIX ITOCJIEI0BATEAbHOCTEM, 1a1ee 1J1s1 KpaTKO-
CTU U3JIOKEHUS OyIeM Ha3bIBaTh UX «IICEBIOMMEHaMI» . 15T KaskIoTo «IICEBIOMMEHI»
ObL1a MprayMaHa «paMovyHas» (ppas3a Tak, YTOObI TECTOBOE COUETaHMe CI0B ObLIO YITO-
TpebJIeHO B KOHILIE 3Toi (pa3bl. KOHTpOIb MO3ULIMY CJIOBA BO (Ppa3e 0ObsICHSIETCS
HEO0OXOIMMOCTBIO YUIUTHIBATh CYIIECTBYIOIIEE B PYCCKOM SI3bIKE BIMSIHUE (PPa3oBoOit
MMO3UIINM Ha aKyCTUUYeCKUe XapakTepucTuku riacHbiX (Kusses, 2005). ®pa3sl ¢ Guii-
JIepaMU 1 TECTOBBIMU <«IICEBIOMMEHAMM» OBLIU ITepeMelIaHbl B CIy4ailHOM MOPSIIKE,
B pe3ysibrare ObLI ITOJYYSH TEKCT, HAUMHAIOLIMICS TaK:

30pascmeyiime, mens 3o8ym Taca Kacama.

Moeeo dpyea 308ym Kaca Tacaka.

Bac scoem 2ocnooun Camarxa Cama, u T.11.

[TonydeHHBII TEKCT OBLI IIPOYMTAH BCIyX AuKTopoM JI.b. — HocuTeaeM pyccKoro
sI3bIKA B BO3pacTe 25 JIeT, MOCKBIYOM, MMEIOIINM BEICIIIee (PUIOJIOTMIECKOe 00pa3o-
BaHMeE W BJIAACIONIMM JUTepaTypHOU HOpMOii. B o011eii cioxXHOCTH ObLIO caesiaHo 4
3aIMCHU TeKCTa B IIpon3HoieHuu [. b. — nmBaxkmpl 1o 2 pa3a ¢ IIpoOMeXXyTKOM B HEIeITI0
(BUTOre B MaTepuajie KCIIepUMEHTAa ObUIM UCIIOJIB30BaHBI 110 IBA IIEPBBIX KOPPEKTHBIX
MpouTeHUs KaxXaoil ppasbl). TekcT NpeabsBsICS IMKTOPY B BUAE claiiioB B opdo-
rpaduIeCcKoli 3aI1CH C IPOCTABICHHBIM yIapEeHUEM Ha «IICeBIOMMEeHax». UTeHue BbI-
MBIIICHHBIX CJIOB HE BBI3BAJIO TPYAHOCTEH Y IUKTOPA.

InacHble B 40 3anucaHHbIX (ppazax ObLIM MPOAHATU3UPOBAHBI C TOMOIIBIO KOMITbIO-
TepHoii mporpaMmbl Praat (Boersma & Weenink, 2017). bblta moctapiieHa LieJib U3y4UTb
aKyCTUUECKME XapaKTEPUCTUKU INIACHBIX B «IICEBIOMMEHAX» B IPOM3HOIIEHUN TUKTO-
pa, a MMEHHO: YaCTOTY IIepBOii ¥ BTOPOi1 (DOPMAHT Ha CTAOMILHOM YYaCTKE B LICHTPaIb-
HOM YaCTH IJIaCHOTO M IJMUTEIbHOCTh IJIACHOr0. AKYCTUYECKHE XapaKTePUCTUKH
IMOCJIEIHETO, MATOTO, TJIACHOTO B «IICEBIOMMEHAX» OBLIO PEIICHO He U3MEPSTh, I10-
CKOJIbKY TTO3ULIMS B KOHIIE CUHTAIMBI SIBJIIETCSI 0CO00I B CBSI3U C IeICTBUEM YHUBEP-
CaJIbHOTO IIpaBuUJja YCWICHMST apTUKYJISIIMUY TJIACHBIX M COTJIACHBIX PSIIOM C IIPOCOIM-
YeCKMMM I'paHuLIaMU, OITMCAaHHOr0, ByacTHOCTH, B (Fougeron & Keating, 1997). Buact-
HOCTH, B PYCCKOM SI3BIKE «B CJIOBaX, PACIIOJIOKEHHBIX HAa KOHIIE CUHTarMbl WX ()pashl,
VIUTMHSICTCST yIApHBII [JIACHBII, a TAKXKe 3ayJapHBIii, €CJIM OH HAXOIUTCS B A0COIIOTHOM
KoHIIe ciaoBa» (KaukoBckas, 2014: 68). Pe3ynbraThl U3MepeHUs CPEIHUX 3HAYEHUI
YaCTOT ABYX MEPBLIX (POPMAHT U CPEIHUX IIUTEIbHOCTER 160 racHbBIX IPUBEIEHbI B

Tabmuue 1.
Tabnmua 1

CpepHue 3Ha4yeHUs AJIMTESNIbHOCTU 1 4acTOTbl POPMaHT racHbIX B NPOU3HoweHuu guktopa O.6.
(B ckoGKax yka3aHbl CTaHA,aPTHbIE OTKJIOHEHUS)

[nacHbIn Kon-Bo OnntenbHOCTb, MC F1, 'y, F2, Ty
yOapHsbiii [a] 68 106 (18) 704 (56) 1316 (38)
nepBbIv NpeayaapHeii [e] 44 60 (7) 573 (60) 1421 (62)
penyumMpoBaHHbIi [b] 48 37 (8) 454 (39) 1452 (88)

THE PAGE OF A YOUNG SCIENTIST 327



Hypsirun I1.B. Pycucmuxka. 2018. T. 16. Ne 3. C. 322—343

KonnuecTBeHHBIE M KAYeCTBEHHBIE PA3IMUMSI MEXITY YIapHBIMHU, TIpeaydapHBIMU U
penyumpoBaHHbIMU T1acHEIMU CPJISI HeomHOKpaTHO CTAaHOBUIIUCH OOBEKTOM IKCIIE-
PUMEHTAJIbHBIX MCCIIeI0BaHMM. B 4acTHOCTH, M3y4aIoCh aKyCTUYECKOE CXOICTBO yaap-
HOro 1 nepBoro npeaynapHoro riaacHbIXx B CPJIS. Tak, skcnepuMeHT, OMMCaHHBIN B
pabote «PeayKius rimacHOro Kak rnokasaresib ero yiapHOCTU B COBPEMEHHOM PYCCKOM
JINTEPATYPHOM SI3bIKE» IT0KA3aJl, YTO «aKyCTUIECKN KOHTPACT MEXIY TJTACHBIMU TIPO-
coaunueckoro siapa B CPJIA HanexXHO BbIpakeH TOJbKO B CUJIbHOM (hpa3oBoit MO3ULIUU
1 TOJIbKO TIpy noMoliuu paurenbHoctr» (Kusses, 2005: 50). B padote (Barnes, 2006)
TakKe ObLIM OOHApYXEHBI MaJIble pa3Inyusl B CpeIHEN JINTEIbHOCTHU IJIACHBIX IIPO-
COIMYECKOTrO siApa, IIPY 3TOM YacToTa MePBOit (pOpMaHTHI ITIEPBOTO MpeaydapHOro rjiac-
HOTO [®], BOIIpeKH OKUIAHUSIM, OKa3ajach Jaxe Boiie, yeM F1 ymaproro [a]. B To xke
BpeMsI aBTOPOM KCCJIeIOBaHMsI OblJIa OOHApY>KeHa MOJIOXUTEIbHAsI KOPPEISILINS MEXK-
Ny JIATEIbHOCTbBIO O0e3ydapHbIX acHbIX ([e] U [b]) U 3HAUYEHMEM YAaCTOThI IePBOMA
dopmaHThl: yactoTa F1 ymMeHblanach ¢ yMEHbIIIEHUEM UX JVIUTEIbHOCTU. TakuM 00-
pa3oM, TIOATBEPKIAETCSI OOBSICHEHNE MeXaHM3Ma BTOPOM CTEIIeHU peayKIIuu (poHe-
TUYECKUM «HEIOCTpeIoM» (undershoot), B TO BpeMsI KakK MEPBYIO CTeTIeHb PEAYKIINU
aBTOp MpejjaraeT ONMChIBaTh KaK «KaTeropuaJbHbI (DOHOJIOTMYECKUI TTPOIEeCcC»
(Barnes, 2006: 65).

Hecxkonbko nHbIe JaHHbIe ObLIU TToJydeHbl B padoTe (Padgett & Tabain, 2005). Tak,
B IIO3UIINAM IIOCJIE TBEPIAOIO COIJIACHOTO BO BCEX KOHTEKCTaX MEPBBII IIpenymapHbIil
[JIACHBIN OBLI 3HAYUTEJIBHO KOPOYE YIAaPHOTO INIACHOTO, IIPX 3TOM BTOPOI IIpeaynap-
HBII B TEX Xe MO3ULIMsIX 001a1a)l MeHbIIEH TJIMTeJIbHOCTbIO, YeM [e], B peuu TOJbKO
yactu (7 u3 9) IMKTOPOB (ITPOTUBOMOJOXHBIN pe3yabTaT ObLT MOIYYEeH IS MO3ULINHU
OcJIe MSITKMX COIacHbBIX). YTo KacaeTcst KaueCTBEHHBIX XapaKTEPUCTHK IJIACHBIX, TO
CTaTUCTUYECKH 3HAYMMBIC Pa3JINIusI ObIIM OOHAPYKEHBI IUIST BCEX TJIACHBIX, ITPUUEM
He TosbKo a1 F1, Ho u mig F2.

Martepua HacTOSIIIEro UCCIeIOBaHMUS ObLT OTPaHMYEH IJIACHBIMM I1OCJIE TBEPABIX
COIJIACHBIX B OTKPBITBIX CJIOTaX B IPOM3HOIIEHUU €IMHCTBEHHOI'O TUKTOPa, B pe3yJib-
TaTe ero aHajan3a ObLIM TOJydeHbl pe3yabTaThl, CXOXKHE C JaHHBIMU pa0coThl (Padgett
& Tabain, 2005). OnHohaKTOPHBIA AUCIIEPCUOHHbBIN aHAJIU3 TTO3BOJIMJ OOHAPYXUTh
CTaTUCTUYECKU 3HAYMMBIC Pa3IMUrs MEeXIY BCEMU MapaMy IMepeMeHHBIX (IINTeNIb-
HOCTb, yacToTa F1 1 yacrtoTta F2 rmacHbIx [a], [e] u [B]), UCKITIOUeHUE COCTaBUIA pa3-
HULIA MEX]1y YaCTOTaMM BTOPBIX (POPMAHT [©] U [b], OKa3aBLIAsICSI CTATUCTUYECKU He-
3HauuMoii (p = 0,056). Takum o6pa3om, B peun aukTopa J1.b. B onmrchiBaeMbIX TTO3U-
LIMSIX TJIaCHbIE TIEPBOTO MpPeAyIapHOro cjora Kopoue IJIaCHbIX yIapHOTro cjiora, HO
JUTMHHEE TJIaCHBIe MPOYMX CJIOTOB (BTOPOI MpeayaapHbIii, 3ayapHbie); BCe IJIaCHBIC
pasnnuarotcd yactoroit F1. @opmaHTHbBIE pa3nnunst Mexay [a], [e] v [b] B cxemaTuye-
CKOM BHJI€ IPOJEMOHCTPHUPOBAHBI Ha PUCYHKE.

AHanmn3 IpOM3HOIICHUS IUKTOpa IT0Ka3aJjl, YTO B €r0 pedyy MePBhIi IpenyaapHbIit
[JIACHBII OTJIMYAETCS OT IVIACHOTO APYTUX Oe3yIapHbIX CIOTOB IJIUTEIbHOCTHIO U 3HA-
yeHueM yactoTsl F1. [IpoBeaeHHbIN NepLEeNTUBHBIN SKCIEPUMEHT UMEJ 11€JIbIO Bbl-
SICHUTb, MOTYT JI1 HOCUTEJIN PYCCKOTO S3bIKa UCIIOJIb30BaTh 3TO pa3Iimine KakK K4 K
CerMeHTalu! TICEBIOCIIOB.

MartepuaiioMm Ijis IepLEIITUBHOIO 9KCIIEPUMEHTA MOCTYKIIN OIMCAHHbIE paHee
zarmicu 20 ¢dpas, Mo ABa pa3za KOPpPEeKTHO Mpon3HeceHHBIX nukTopoM J1.b. M3 kaxmoit

328 CTPAHUYKA MOJIOAOTI'O UCCIIEJOBATEJIA



Duryagin P.V. Russian language studies, 2018, 16 (3), 322—343

naphl MPOU3HECEHN T HEOOXOAMMO ObLIO BEIOPATh OJHO — TO, KOTOPOE OYAET MpeIb-
sBJIeHO MH(popMaHTaM. Bb160op priiiepoB 6611 TPOU3BOJIbHBIM (OOBIYHO UCOIb30BA-
JIOCh TIepBOE IIpon3HeceHne). HampoTuB, u3 AByX IMIPOM3HECEHUI, COAepKAIINX HC-
cliegyeMoe paszinuue Mexay [e] u [b], B KauecTBe cTUMYyJIa s IEPLEOTUBHOTO 3KC-
MmepuMeHTa BbIOMPAJIOCh TO, B KOTOPOM TIJIAaCHBIN, COAEPXKAIIUMA «KJTIOU» IS
cerMeHTaluu, UMeJl JJTUTeTbHOCTb U (POPMaHTHbIE XapaKTepPUCTUKU, Hanboiee 0113-
KME K CPeTHUM JJISI 3TOro rjacHoro (cM. tadJ. 1).
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PucyHok. 3HaueHns popMaHT rnacHsbIx [a], [e] 1 [b] B ueHTpanbHon yacTtu, .
[opn3oHTanbHas 0Cb — 3Ha4YeHNE BTOPO GOPMaHTbI, BEPTUKAIbHAA — 3HAYeHNE NepBo GOPMaHTbI

Kpowme atoro, Kk 20 BEIOpaHHBIM CTUMYJIaM ObLIM J00aBJIEHBI TPU CTUMYJIA C TJac-
HBIMU, IJIATEJIBHOCTh KOTOPBIX ObLIa MCKYCCTBEHHO MU3MEHEHa B Iporpamme Praat, a
UMeHHO: 1) [e] ¢ JIMTEbHOCTBIO, YBEJIMYEHHOH 10 86 Mc; 2) [b]| ¢ AJIUTENBHOCTHIO,
yBeJIM4eHHOM 10 74 Mmc; 3) [v] ¢ ITUTENBbHOCTBIO, COKpalleHHOM 10 40 Mmc. MaHuITyns-
LIMU C JJTUTEIbHOCTBIO IPOBOAWIMCH BPYYHYIO ITyTeM KONMPOBaHUS (MU yaaJeHuUs])
LIEJTBIX TIEPUOIOB KOJIEOAHUIA B LIEHTPAJTbHOM YaCTH INTACHBIX, €CTECTBEHHOCTD 3BYyYaHUsI
MOIUGMUIIMPOBAHHBIX CTUMYJIOB ObLIAa TIPOBEPEHA U HE BbI3BaJIa HApEKaHUU y WMHDOP-
MaHTOB. TakuM o0pa3oM, MaTepHan SKCIIepUMeHTa CoCcTaBWwIN 23 dpa3sbl, Kaxaas U3
HUX coaepxKana oguH cTumyl (12 ¢pmmtepoB u 11 TeCTOBBIX MPUMEPOB, B TOM YHCIIE
3 — ¢ MOIUMUIIMPOBAHHLIMU TJIACHBIMU).

MHbopmaHTaM Mpeiarajoch NpocayliaTh Kaxkayto ¢hpa3y ABaxIbl (C MHTEPBaJIOM
B 5 ¢) ¥ BBIOpaTh OJMH U3 ABYX BApUAHTOB, OTBETUB Ha Borpoc: «Kakue nms u hamu-
JIVTO BBI YCIBIIIATNA?» (BapUaHTaMU OTBETA OBLIN BA BO3MOXKHBIX CITOCO0A CErMEHTa-
LIMU YCJIBIIIIAHHOTO TIceBOOMMeHH, HaripuMep, Taka Cakama niu Taxaca Kama; yna-
peHus B O1aHKaX OTBETOB IIPOCTaBJICHBI He ObUTH). B aKcrieprMeHTe MPpUHSIIA y4acTue
30 uadopmanToB (16 keHIIMH U 14 Myk4nH) B Bo3pacTte oT 21 no 31 roga (cpenHuii
Bo3pacT — 26,5 JeT), HOCUTENel TUTepaTypHOTO MPOU3HOILIEHUS, MO0 POAUBIINXCS
B Mockae, 160 moyduBInux B MockBe Bbiciiee oopazoBaHue. Kaxabiit uHGopMaHT
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MIPOXOIUJI SKCIICPUMEHT UHAMBUAYAIbHO; 12 4eJI0BEeK BHOCUIM OTBETHI B OyMasKHBII
OaHK, 18 — IPOXOIMIIM OIIPOC B BJIEKTPOHHOM BHIIE.

B 240 ¢punmepax mepBoro triia (8 IIceBIOMMEH ¢ SAMHCTBEHHO BO3MOXKHBIM JIeJIe-
HHEM Ha CJIOBa) yYaCTHUKAMMU ObLIO JOMYIIEHO JIUIIb 4 OIIMOKN B CETMEHTAlMNH (110
2 B IBYX pa3HbIX CTUMYJIaX 4 pa3HbLIMU MH(MOPMaHTaMH). YKa3aHHbBIC OLLIMOKU COCTaB-
JIs10T MeHee 2% oT 0011ero Kojanm4yecTBa OTBETOB. AHaIM3 peakLuii Ha 4 putepa BTO-
poro Tura (¢ AByMsI B PaBHOI CTEMEeHW BO3MOXHBIMU CIIOCOOAMU CETMEHTAIUU) TI0-
Ka3zai, yTo 6 u3 30 THPOPMAaHTOB, CTATKUBASICh C YKA3aHHOM HEOJHO3HAYHOCTHIO, BbI-
Oupanu Bceraa IMO0 MepBhIi, 100 BTopoit BapnaHT. OcTtanbHble 24 mHpOpMaHTa, 0
BCell BUAMMOCTH, OTHICKMBAJIM aKyCTUUECKHE KIJIFOUM TSI BBIOOpA «BEPHOIO», 110 UX
MHEHMI0, BapruaHTa. OJHAKO J0JISI TAKUX «BEPHBIX» OTBETOB (T.€., Cy4aeB, KOTa NH-
(G opMaHTHI BEIOMpaIM UIMEHHO TOT BapMaHT, KOTOPBIA ObLT IIPOYMTAH JUKTOPOM) CO-
craBwia 50% (48 u3 96; npu 3TOM HU OAUH U3 UHMOOPMAHTOB He Aall 4 «BEPHbBIX» OT-
BeTa 13 4), 9TO MOXKET CIYKUTh KOCBEHHBIM ITOATBEPKIACHUEM OTCYTCTBHS KaKUX-JI1-
00 CKPBITBHIX aKYCTUIECKUX KJIF0OUeii (1ay3, ”HTOHAIIMOHHBIX CPEICTB) IIPU IPOUYTCHUM
JTUKTOPOM IICEBIOCIOB.

Pesynbrathl mepuenTUBHOIO SKCIepPUMEHTA )11 TECTOBBIX ITPUMEPOB (He (hIIIJIEPOB)
MIPUBEACHBI B TAOIUIIE 2; CTUMYJIBI IIPEICTABICHBI B TOM ITOpSIAKE, B KOTOPOM OHM
npejarajuch ydyacTHUKaM 9KcriepumMeHTa. CTaTucTuyeckasi 3HauMMOCTb PE3yJIbTaToOB
SKCIIEPUMEHTA IUISI KaXKIIOTO CTUMYJIA 1 IUISI BCEX CTUMYJIOB B COBOKYITHOCTH OIIpe/Ie-
JIsIIach ¢ MpUMeHeHneM OnHoMuaabHoro Kputepus (o = 0,05). Takum odpazoM, Tipu
yKa3aHHOM YpOBHE 3HAYMMOCTHU HYJIeBasl TUIIOTE3a O TOM, YTO YYACTHUKU SKCIIePU-
MEHTa BepHO ACJIWJIN ITOCJIEI0BATEIbHOCTh CJIOTOB Ha CJI0Ba C BeposITHOCTHIO 50% (T.e.,
HX OTBETHI ObLIU CIIYYalHBIMU), MOXET OBITh OTBEPrHYyTa U151 4 U3 8 MPUMEPOB C He-
MOIN(MULIMPOBAHHBIMHY TJIACHBIMU U IS 2 3 3 IPUMEPOB ¢ MOAU(MUILIMPOBAHHBIMK

TJIAaCHBIMMUA.
Tabnua 2

Pe3ynbTaThl NepuenTMBHOro 3KCNepuMeHTa A TeCTOBbIX MPUMEPOB
(cepbiM BbigeneHbl CTUMYJIbl, Pe3ynbTaT AJS KOTOPbIX MPU3HAH CTaTUCTUYECKU 3HAYUMbIM)

Ne nacHbIn JANUTenbHOCTb, MC F1, Iy, Kon-Bo BepHbIx 0TBETOB (M3 30)
1 |[e] 64 542 14

2 |[»] 35 430 24

3 |[®] 33 454 26

4 |[e] 62 580 29

5 |[e] 62 661 8

6 |[»] 31 458 10

7 |[e] 52 593 17

8 |[®»] 36 476 12

Mpumepbl C USMEHEHHON AJINTESNIbHOCTbIO MacHOro

1* | [e]” 64—86 542 21

6* |[®B]* 31574 458 12
4% | [e]* 62—40 580 21

B To Bpems Kak peakiius YIaCTHUKOB 3KCIIEpUMEHTa Ha (UUIePhl UMEET TPUBU -
ajpbHOe OOBbSICHEeHUE (€AMHCTBEHHO BO3MOXHASI CerMeHTaus B (puiiiepax ImepBoro
THUIIa, HEBO3MOXHOCTb BEIOOpA €IMHCTBEHHOI'O BapUaHTa OTBeTa B (pujiepax BTOPOTo
TUIIA), DKCIIEPUMEHT C TECTOBBIMM MIPUMEpaMU, pa3IndyaloMMUCs KaueCTBOM OJTHO-
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ro IJ1aCHOrO, Aajl MPOTUBOPEUYMBBIC pe3yabTaThl. B 0011ei CI0)KHOCTU MH(OpMaHTaMU
ObL1a npoBeaeHa BepHas cerMeHTauus 140 13 240 TeCTOBBIX TPUMEPOB C HEMOAUDU-
LIMPOBaHHBIMU ITacHBIMU (58,3%). H(bOpMaHTHI TPOBOAUIN CEIMEHTALIUIO C Pa3HOM
CTEIEHbIO YCIIeIHOCTU (OT 3 10 6 BepHBIX 0TBETOB 13 8). Hu omHOMY 13 MH(GOPMaHTOB
HE yaaJ10Ch MPaBUIbHO CErMEHTUPOBATh BCE 8 TECTOBBIX IPUMEPOB.

PesynbraThl (TabJ1. 2) MOKa3bIBAIOT, YTO KOJUYECTBO BEPHBIX OTBETOB CYILIECTBEHHO
KoJiebeTcs oT mpruMepa K puMepy. Ha nepBblii B3rJisia, KpaliHe BbICOKasl 10JIsl OTBe-
TOB C BepHOIi cerMeHTauueil B mpuMepax Ne 2, 3 1 4 MOXeT CBUAETEeIbCTBOBATh JIU0O
0 TOM, YTO MH(POPMaAHThI AEHCTBUTEIbHO UCITOJb3YIOT pa3inuyue MeXay rl1aCHbIMU
pa3HbIX CTeNEHEeN peayKUMKY ISl CeTMEHTALUM, IMOO K€ O TOM, YTO B 3TUX ITpUMepax
JUKTOP UCMOJb30BaJl HEKME MHbIE aKYCTUUYECKME KI0UU (IOMKUMO YaCTOThI MEPBOA
¢GOpMaHThI U JUTUTEJIbHOCTU TJ1IACHOTO) /I MAapKUPOBAaHUS CIOBECHOM rpaHuLbl. Of-
HaKO MPeAnoaoXeHre O HATMYMU CKPBIThIX aKYCTUUECKUX KJII0Uei, CTOCOOCTBYIOLIMX
BEPHOM cerMeHTaluu, BO-TEPBbIX, IPOTUBOPEUYUT pe3yJibTaTaM dKCIEepUMEHTA IS
¢uIepoB BTOPOIro THUIIA, BO-BTOPBIX, HE O0BICHSET pe3yabTaThl 4151 TpUMEPOB 1 1
6—8, TIe MPOLIEHT BEPHBIX OTBETOB OKa3aics O/IM30K K 50, a B-TpETbUX, HEe OObICHSIET
npumepa 5, B KOTOpoM 0oJjiee IBYX TpeTeid MH(GOPMAHTOB BOCIPUHSUIN [e] HE KakK mep-
BbIIA U3 ABYX CJIOTOB MPOCOAMYECKOTO S1Ipa, a KAK KOHEYHbIH IJIaCHbIM MepBOro cjaoBa.

OtaenbHO cienyeT pacCMOTPETh PE3YAbTaThl AJ151 CTUMYJIOB ¢ MOAM(MULIMPOBAHHbI-
MM TJ1acHbIMU. MI3MeHeHre JIMTebHOCTU TJIaCHBIX B 2 U3 3 CTUMYJIOB 1aJ10 MpeacKa-
3yeMBbIii pe3y/bTar. YBeJndeHue JUTMTEALHOCTH [e] ¢ 64 10 86 MC 3HAYUTETBHO TOBbI-
CUJIO KOJIMYECTBO BEPHBIX OTBETOB (C 14 10 21), B TO BpeMs KaK UCKYCCTBEHHOE CO-
KpalleHHle JUIMTEIbHOCTH MEPBOTo MpeayaapHoro riaacHoro ¢ 62 1o 40 Mc npuseso K
00paTHOMY pe3yabTaTy (KOJIMYECTBO BEPHBIX CErMEHTaLUi COKpaTUioch ¢ 29 no 21).
IIpu sTOM yBeM4eHUE AIUTEIbHOCTU peAyLIUpOBaHHOIO [b] ¢ 31 no 74 He gajio cTa-
TUCTUYECKU 3HAYMMOTIO pe3yJibrara.

TakuMm o6pa3oM, MpoBeACHHBIM 3KCIEPUMEHT MOKa3all, YTO €ro yYaCTHUKM HE CMOT -
JIU OCJIEA0BATEIbHO YCIIEIIHO UCITOJb30BaTh KOJIMYECTBEHHbIE Y KAUYECTBEHHbIE Pa3-
auus Mexay [e] u [b] aas cermeHTalUu nceBaocioB. OQHAKO OTASbHBIE CTUMYJIbI
(3 13 8) ObLIM BEpPHO CErMEHTHPOBAHbI 3HAYUTEIbHBIM OOJBIIMHCTBOM PECITOHAECHTOB,
YTO CBUIETEIbCTBYET O CYILIECTBOBAHMUM TEHAECHLUMU K UCIOJb30BAHMIO YKA3aHHBIX
aKyCTUUYEeCKUX KJtouei. JpyruM Npu3HakoM TOro, YTO HOCUTEJIH SI3bIKa B HEKOTOPOit
CTEIeHU ONMUpaJUCh Ha XapaKTePUCTUKU TJIaCHBIX MPU CerMEHTALlUM, SIBJISIeTCS pe-
3yJIbTAT AKCIIEPUMEHTA AJ151 CTUMYJIOB C MOAUGULIMPOBAHHBIMU TJIacHbIMU. McKyc-
CTBEHHOE COKpallleHUe U YAJTUHEHUE TJIAaCHOrO MepBOro NpeayaapHOro cjaora MmoBIu-
1710 Ha CITOCOOHOCTD YYaCTHUKOB DKCIIEPUMEHTA BEPHO CETMEHTUPOBATh YCIIbIIIIAHHbIC
MCEBIOCIOBA.

3aknioyeHue

[IpoBeneHHOE UCCIeAOBAHNE SIBJISICTCS IIEPBOM ITONBITKOM 9KCIIEPUMEHTaIbHOM
IIPOBEPKU TMITOTE3bI O TOM, YTO OCOOEHHOCTh PUTMUYECKOM CTPYKTYPBI PyCCKOTO CJIO-
Ba, 3aKJII0YAIOIIASCS B pa3IMUUM MEXKITY Ka4eCTBOM M IJIUTEIbHOCTHIO IIACHBIX ITIEPBOIt
1 BTOPOI CTeNeHe peayKIIMK, MOXKET UCITOJIb30BaThCsl HOCUTEISIMU PYCCKOTO SI3bIKa
B KaueCcTBe aKyCTUYECKOTO KJItoua IMpH IeJICHUU 3ByJallieil peuu Ha cjioBa. B nanbHeii-
IIeM MeTOJIMKA ITPOBEIeHMST SKCIIEPUMEHTA MOXKET ObITh CKOPPEKTHUPOBaHA B IIEJISX
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MOJTy4YEHUS MEHEee MTPOTUBOPEUNBOIO pe3yJibTaTa. B yacTHOCTH, MaTepuasl HaCTOSIIE-
ro BKCIIepUMeHTa OBLI OTpaHMYCH 3aIIMChI0 OMHOTO TNKTOpa, B HaJbHEUIIIEM IJIaH!-
pYeTCs U3YUYMTh XapaKTepUCTUKY Oe3yIapHbIX IJIACHBIX B PEUM HOCUTEJICH IPYTHX IPYIII,
HaIpuMep, B XKEHCKOM MPOU3HOIIEHUH (TeHAEpHbIE 0COOEHHOCTU PUTMMKU CJI0Ba B
CPJIA, cBsg3aHHbIEe ¢ JIUTEIbHOCTBIO MIEPBOTO MPEeAYIapHOIro IJIaCHOrO, OMUCAHBI
P.®. Kacarkunoii (Kacarkuna, 2005)). Kpome Toro, paciipeHue MaTepuaia dKcrie-
pHUMEHTa BO3MOXKHO 3a CUET MCII0Ib30BAaHMSI MHBIX TJIACHBIX (He TOJIbKO <a> 1 <0>, HO
u <u>, <e>, <y>) ¥ UHBIX NO3ULINH (HE TOJBKO ITOC]Ie TBEPIOTO, HO U IMOCJIE MSITKOTO
coryacHoro). HakoHelr, HECMOTpsI Ha TO, YTO MCIIOJIb30BaHKE IICEBAOCIOB IIPEACTaB-
JISIETCSI HaJIeXKHbIM METOIOM MCCJIeI0BaHUS IPOU3HOIIEHUS M BOCIIPUSITHUSI, METOIKA
MPOBENCHUS IKCIIEPUMEHTa MOXET ObITh 3HAUUTEJILHO YIIPOIIIEHA B TOM CJIydae, eCJIn
YIACTCS HANTY TOCTATOYHOE KOJIMYECTBO MUHUMAJIBHBIX ITap, COCTOSIIINX U3 PeaTbHBIX
CJIOBOCOYETAHUIA PYCCKOTO SI3bIKA.

B 3akmoueHue ciaemyeT 100aBUTh, YTO OIMMCAHHBIN SKCICPUMEHT U3HAYAIbHO 3a-
JIYMBIBAJICS IS U3Y4EHUST BOCIIPUSITUS CJIOBECHBIX I'PAHUIL HOCUTEISIMU IPYTUX SI3BIKOB,
M3y4YaroINMU PYCCKUI KaK MHOCTpaHHBIN. CerMeHTalus 3ByJalieii pedu Ha HepOIHOM
sI3bIKE M Ha MaTepuasie TICEBI0OCIOB HEOTHOKPATHO CTAHOBUJIACh OOBEKTOM IKCITePU-
MEHTaJIbHBIX UCCIIEAOBAaHMI (B YaCTHOCTH, UCITOJIb30BaHUE KITIOUEH, CBSI3aHHBIX C PUT-
MMYECKOI CTPYKTYpoii ciioBa, onrcaHo B Cutler et al., 1986; Sanders & Neville, 2002;
Hay & Diehl, 2007; Kabak, Maniwa & Kazanina, 2010 u np.). Cnenudndeckast puTMu-
Ka PYCCKOTO CJIOBa B 3TOM acCIeKTe paHee He paccMaTpuBaiiach. Ha Matepuaie HacTo-
SIIIIETO UCCIEA0BaHMS ObLI MPOBENEH MUIOTHBIN 9KCIIEPUMEHT, YIaCTHUKaMU KOTOPO-
ro ObLIM HOCUTEIM aHTJIMICKOTO sI3bIKa, U3YJalolle PyCCKUit KaKk MHOCTpaHHBbI. [1o-
JIy9YEHHBIE Pe3yJIbTaThl CBUACTEILCTBYIOT O TOM, YTO aHTJIOTOBOPSIINAE YIaCTHUKU
SKCIEPUMEHTA IIPU CErMEHTALIMU CTUMYJIOB, IIPOU3HECEHHBIX PYCCKOTOBOPSIIIM IUK-
TOPOM M 00paMJICHHBIX BEICKA3bIBAHUSIMUI HA PYCCKOM SI3bIKE, CKIIOHHBI OITMPAThCS Ha
0COOCHHOCTU PUTMHUKHU POITHOTIO sI3bIKA (BBICOKASI YACTOTHOCTD CJIOB C yIapeHUEM Ha
IePBOM CJIOTe, JOMYCTUMOCTb PEIYLIMPOBAHHOTO IIACHOTO B IIEPBOM IIPeAyIapHOM CJIO-
re). Takum oOpa3om, U3ydyeHUE MepeHoca PUTMUUECKUX KITI0Uell K CerMeHTalluu 13
POIHOTO SI3bIKA B N3y4aeMblii MTHOCTPAHHBIN (B YaCTHOCTH, U3 aHIJIMICKOTO B PYCCKUIA)
MpeACTaBIISIeTCS TIEPCIIEKTUBHBIM HaIlpaBJIEHUEM ISl JaJbHEMIIEro NCCeIOBaHMSI.
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Introduction

The successful perception of speech in native and foreign language consists of several
stages, one of them is the ability to define word boundaries within a phrase. The necessity
and importance of this ability is due to the hypothesis that “phonetic word is the basic
unit of the listener’s vocabulary, in particular with regard to Russian speakers”
(Riekhakainen, 2016: 56); “we do not have the infinite storage space which would be
required to contain a representation of every utterance with which we might possibly be
presented. Therefore segmentation is a necessary operation...” (Cutler & Butterfield,
1992: 232). The sources of information about word boundaries in native language (in the
absence of pauses which are, however, relatively unreliable sources, too), are rhythmic
structure, phonotactic constraints, lexical knowledge and phonetic detail» (Weber &
Broersma, 2012: 6—7).

One of the basic examples that show the role of lexical knowledge in segmentation is
the case when a listener that is presented with a long sequence of sounds unambiguously
recognizes an embedded word of his mother tongue which in turn helps him define the
boundaries of two adjacent words. More complex mechanisms based on mental lexicon
are contextual predictability and word frequency.

Phonotactic information can be involved when listener identifies sequences of two or
more phonetic segments that cannot occur in a position within a phonetic word in his
language. For example, in Standard Russian the sequences of two consonants that differ
only in the feature hardness/softness are only allowed at word boundaries and at the
boundary of a clitic and a host (Panov, 1979: 170). Thus, a native speaker of Russian
presented with the sound sequence [ ‘tilliv...] might be able to detect the boundary without
first accessing rather infrequent word /'til/ ‘backing, support’ in his mental lexicon. Yet
question remains whether this relates to consonant sequences in Russian that are not
prohibited within word boundaries but are only present in rare words, such as the suggested
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in (Panov, 1979) sequence [tsf] that can occur at word boundaries but only is present in
proper nouns such as the surname 7sfasman.

The phonetic details mentioned in (Weber & Broersma, 2012) are the differences
based on allophones of the same phoneme. The traditional example of this kind is English
minimal pair keeps parking and keep sparking where presence/absence of aspiration in
the bilabial plosive marks the place of the word boundary. The experiments reported in
(Altenberg, 2006) and (Ito & Strange, 2009) have shown that English speakers use this
phonetic detail for segmentation with a significantly higher rate of success than Spanish
and Japanese learners of English. Russian language provides comparable cases, for
example, the phonetic realization of word-initial open vowel /a/ after a preceding word
ending with soft consonant (in the absence of a pause). The formant measurements of
vowels in this position showed that “minimal differences in vowel quality... are sufficient
for marking word boundaries” (Moiseeva, 2015: 6).

Rhythmic structure is the most reliable source of information for segmentation, in
particular in case of noise-masked speech (Cutler & Butterfield, 1992: 226). Its delimitative
role is preserved even in languages with lexical stress. The experiments conducted in
(Cutler & Norris, 1988; Cutler & Butterfield, 1992) show that for the native speakers of
English “strong syllables (containing full vowels) are most likely to be the initial syllables
of lexical words, whereas weak syllables (containing central, or reduced, vowels) are
nonword-initial, or, if word-initial, are grammatical words”. This segmentation strategy
is explained by the frequency effect of different rhythmic models of English words: an
analysis of spontaneous British English corpus in (Cutler & Carter, 1987: 133) showed
that “in this corpus, 90% of lexical words were found to begin with strong syllables”.

Russian language, like English, has variable stress, but no indications of comparable
predictability level can be found. Thus, the delimitative function of stress is not as strong
as in English. On the other hand, with regard to word rhythmic structure, Modern
Standard Russian has a specific feature: “disyllabic prosodic core, where stressed and
first pre-stressed syllables are contrasted with all other syllables” (Knyazev & Pozharitskaya,
2005: 123). This rhythmic structure imposes restrictions on the repertory of vowels that
can be present in certain syllables. We suggested that these constrictions can have a
delimitative function in Russian: if the sequence of two stressed vowels indicates the
presence of word boundary, then hypothetically the sequence of a syllable with Degree
2 reduction and a stressed syllable can indicate the boundary as well because such disyllabic
sequences are prohibited by Russian phonotactics. It is necessary to mark here that a
subsystem of Russian complex words such as cmon-kpan ‘emergency brake’ is left aside
here. In these lexemes, according to (Knyazev, 2015: 277), “in position without phrasal
accent and in pronunciation without the stress on the first syllable, phonemes /o/ and
/e/ in first pre-stressed syllable have phonetic realization [2]”; these units, however, should
be regarded as two different phonetic words.

Purpose

The purpose of the experiment was to find out whether speakers of Standard Russian
can utilize the information about word boundaries that is contained in Russian word
rhythmic structure when all other sources of information for segmentation (including

THE PAGE OF A YOUNG SCIENTIST 335



Hypsirun I1.B. Pycucmuxka. 2018. T. 16. Ne 3. C. 322—343

lexical) are absent from the signal. In particular, whether the acoustic differences between
the sequences “a syllable with [o] + a syllable with a stressed vowel” (to'ta, prohibited by
Russian phonotactics within a word) and “a syllable with [e]' + a syllable with a stressed
vowel” (te'ta, allowed by Russian phonotactics within a word) can be perceived by Russian
speakers and used for segmentation purposes. In order to achieve the purpose a perceptive
experiment was conducted.

Methods and materials

The methods of experimental phonetics were used in the present research. The
experiment included two parts: productive and perceptive stages. During the first stage
the phrases including stimuli were recorded from one native speaker. Acoustic features
of vowels in his pronunciation were analyzed by means of Praat software (Boersma &
Weenink, 2017). During the second stage a perceptive experiment was conducted: 30
participants were instructed to segment the stimuli. Acoustic differences between different
vowels and listeners’ responses were analyzed with statistical methods.

Results

The research confirmed that in the recorded pronunciation of the speaker Degree 1
and Degree 2 reduction vowels significantly differ in duration and F1 frequency. The
perceptive experiment has shown that listeners used these acoustic keys inconsistently
when they were asked to segment nonce-words. For half of natural experimental stimuli
(4 out of 8) the number of responses containing correct segmentation didn’t differ
significantly from chance level. On the other hand, for 3 other natural stimuli (and also
for 2 out of 3 stimuli containing artificially modified vowels) the result was statistically
significant.

Discussion

Due to the need to exclude the influence of lexical knowledge on the listeners doing
the segmentation task, nonce-words were chosen as stimuli’. The stimuli in question
were the sequences of five open syllables first presented in orthography with stress marked
by acute. Every sequence included two stressed syllables, therefore, all of them could be
identified as two phonetic words of different length. Every syllable included a hard
consonant m [t], k [K] or ¢ [s] and a vowel a or o (o was used in order to make nonce-
words less monotonous and was only present in final unstressed syllables). The choice of
syllable structure and obstruent consonants was intended to facilitate further sound
segmentation and duration measurements (Kuznetsov & Ott, 1989). Four minimal pairs
of nonce-words based on these criteria were formed, in Standard Russian they are supposed
to be pronounced as [ 'tako#sek'ato] and ['takoso# 'kato]; | 'kaso#te'sako] and

! The symbol [e] that refers to the open vowel in the first pre-stressed syllable after a hard consonant
is used in the present paper following (Kasatkina, 2005).

2 Homophonic phrases, such as 3mo acfa] nadj] 6si10 (possible translation ‘it was necessary’) and
amo xcliJna ofe]obina ‘wife has gained it’, could have served as another possible source of stimuli but
the number of such phrases was considered not sufficient for the present experiment.
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| 'kasato# 'sako]; [te'ka#se kato] u [Teka'so# 'kato]; [ke'sa#te kato] u [kes ato# 'kata]. To
make both production and perception tasks easier for participants of the experiments all
these nonce-words were presented to them in Russian orthography as the names and
surnames of people from some fictional country: 7axa Caxamo and Taxaca Kamo (Taka
Sakato vs. Takasa Kato), Kaca Taxamo and Kacama Kamo (Kasa Takato vs. Kasata Kato),
etc.

The experimental material was further expanded by adding two groups of fillers. Firstly,
in order to control listeners’ involvement, eight stimuli with the only acceptable
segmentation were added (for example, sequences containing two stressed syllables in a
row): [se'ta# 'katoko| (Cama Kamaro). Secondly, several pairs of “ambiguous” stimuli
were added: the sequences where no delimitative information is present, consequently,
both segmentation answers had equal chances to be chosen: ['kato#kose'ka] and
[ 'katoko#se'ka] (Kama Kacaxa and Kamaxa Caka).

In total, 20 stimuli were selected; every “fictional name” was embedded in the final
part of a carrier phrase. The need to control phrasal position of stimuli is due to the
influence of phrasal position on the acoustic characteristics of vowels (Knyazev 2006).
The phrases were presented in a pseudo-random order; thus a text was produced. The
beginning of this text is presented below:

30pascmeyiime, mens soeym Taca Kacama (Hello, my name is Tasa Kasata)

Moeeo dpyea 306ym Kaca Tacaxa (My friend’s name is Kasa Tasaka)

Bac sucdem eocnodur Camaxa Cama (You are expected by Mr. Sataka Sata), etc.

The text was recorded from speaker D.B., a 25-year-old native Russian speaker, a
Muscovite with a degree in Russian philology but no professional interest in phonetics
or linguistics. Four recordings were made in total: two sessions of two recordings with an
interval of two weeks. The first two correct pronunciations of every phrase were further
used for the analyses. The text was presented in a form of PowerPoint slides, every slide
contained one phrase in orthography with marked stress. The informant reported no
difficulties in reading the nonce-words.

The acoustic characteristics of vowels in 40 phrases were analyzed in Praat software
(Boersma & Weenink, 2017). Vowel durations and frequencies of F1 and F2 at the center
of vowels were measured. Only the first four vowels in the stimuli were analyzed; the last
vowels in all phrases were not included in the experiment due to the possible effects of
prosodic domain strengthening (Fougeron & Keating, 1997). For example, it was
previously shown that in Russian «stressed and post-stressed word-final vowels lengthen
in words at the end of phrases (Kachkovskaya, 2014: 68). The results of these measurements

for all 160 vowels are presented in Table 1.
Table 1

Mean duration, F1 and F2 frequencies for vowels in nonce-words pronounced by speaker D.B.
(with standard deviations)

Vowel Number of measurements Duration, ms F1, Hz F2, Hz
stressed [4] 68 106 (18) 704 (56) 1316 (38)
first pre-stressed [e] 44 60 (7) 573 (60) 1421 (62)
other non-stressed [a] 48 37 (8) 454 (39) 1452 (88)

The qualitative and quantitative differences between stressed, first pre-stressed and
other unstressed vowels have been previously studied experimentally. In particular,
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common acoustic features of stressed [a] and Degree 1 [e] were shown. An experiment
in (Knyazev, 2006) showed that the acoustic contrast between the prosodic core vowels
in Standard Russian is significant only under phrasal accent and only in terms of duration.
Significant durational differences (and no differences in F1 frequency) between the
prosodic core vowels were reported in (Barnes, 2006: 65). Also, in this study strong
correlation between duration and F1 of unstressed vowels lead to the conclusion that
Russian has “one phonological process (Degree 1 reduction) and one phonetic reduction
process (Degree 2 reduction)”.

Different results are reported in (Padgett & Tabain, 2005), where first pre-stressed
vowels were shown to be significantly shorter than stressed vowels in all positions after
hard consonants, while other unstressed vowels (Degree 2 reduction [s]) in the same
contexts were significantly shorter than [e] for 7 out of 9 speakers. As for the qualitative
characteristics, significant differences in F1 and F2 frequency were shown for all degrees
of reduction.

The purpose of the present experiment was mostly to study perception, so the
experimental material was restricted to vowels in open syllables pronounced by only one
speaker of Standard Russian. The results of acoustic analysis resemble the findings of
(Padgett & Tabain, 2005). Single-factor analysis of variance has shown significant
differences for all pairs of variables (duration, F1 and F2 frequencies for all three vowels
[a], [e] and [2]), with the exception of the difference in F2 frequency between Degree 1
and Degree 2 reduction vowels [¢] and [o] that was slightly above p-value (p = .056).
Therefore, for speaker D.B. the three studied groups of vowels differ in duration and F1
frequency; stressed vowels differ in F2 frequency from unstressed vowels. Differences in
F1 and F2 measurements are illustrated schematically at Figure.
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Figure. Formant frequencies of studied vowels measured in central stable part, Hz.
Horizontal axis — F2 frequency, vertical axis — F1 frequency
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The analysis of vowels pronounced by the speaker has shown that in his pronunciation
Degree 1 and Degree 2 reduction vowels differ in duration and F1 frequency. A perceptive
experiment was held in order to find out whether native Russian speakers can utilize these
acoustic differences while performing a task of segmentation.

For each of 20 experimental phrases one pronunciation was chosen as a stimulus for
perceptive experiment. While the choice of filler phrases was random, the choice of stimuli
that included the difference between [e] and [o] was based on the acoustic characteristics
of the studied vowels. The tokens in which vowels that presumably contained keys for
segmentation had “typical” (nearest to the mean values shown in Table 1) duration and
F1 frequency for [e] and [s] were chosen for this part of the experiment.

In addition, three stimuli with artificially modified vowels were included in the
perceptive experiment: 1) [¢] with the duration increased to 86 ms; 2) [o] with the duration
increased to 74 ms; 3) [e] with the duration reduced to 40 ms. Manipulations with duration
were made in Praat by copying whole periods of oscillations in the central part of the
vowel. The modified stimuli sounded naturally; tested informants were unable to
distinguish them from non-modified stimuli. In total, the material of the perceptive
experiment included 23 phrases, each of them included one stimulus (“name of a
foreigner™): 12 filler phrases, 8 non-modified target phrases and 3 target phrases with
modified vowel duration.

The phrases were presented to the participants of the experiment twice with five-second
intervals. The informants were asked to answer the question “What were the name and
the surname of the person that you have heard?”. The informants had to choose one of
two possible variants of segmentation for each phrase, e¢.g. Taka Cakama (Taka Sakata)
or Takaca Kama (Takasa Kata). The stress was not marked in the forms that the participants
were asked to fill in.

30 native Russian speakers took part in the experiment (16 females and 14 males),
aged 21—31 (mean age 26,5 years old). All of them either were born in Moscow or obtained
higher education in Moscow. Every informant had an individual experimental session in
headphones; 12 of them filled in the forms with answers in paper, 18 — in electronic
format.

In 240 presentations of fillers with the only possible segmentation the participants
made only 4 “mistakes” (2 “mistakes” in 2 different stimuli made by 4 different informants).
The reaction to 120 presentations of 4 fillers with two equally possible correct responses
showed two strategies. 6 out of 30 informants when they faced this uncertainty always
chose the first or the second answer in the form. Other 24 informants were apparently
trying to find acoustic keys for segmentation but nevertheless their success rate (the
number of answers when they correctly chose the segmentation that was initially presented
tospeaker D.B.) was at chance level (48 out of 96; none of the participants gave 4 “correct”
answers out of 4). These results support the assumption that no acoustic keys for
segmentation (including pauses and pitch contour features) were present in this group
of fillers.

The results of the perceptive experiment for test stimuli are presented in Table 2, the
stimuli are given here in the order of presentation to listeners. To measure the statistical
significance binomial test was applied (a.= 0,05). The test shows that the null hypothesis
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that the informants performed segmentation at chance level should be rejected for 4 out
of 8 test stimuli with non-modified vowels and for 2 out of 3 stimuli with artificially
modified vowels.

Table 2
Perceptive experiment results for test stimuli. Statistically significant results
are marked with grey colour
Ne Vowel Duration, ms F1, Hz Number of correct responses (out of 30)
1 |[[e] 64 542 14
2 |[al B85 430 24
3 |[al] 33 454 26
4 |[e] 62 580 29
5 |[e] 62 661 8
6 |[s] 31 458 10
7 |[e] 52 593 17
8 |[a] 36 476 12
The stimuli with artificially modified vowels
1% [[e]* 64—86 542 21
6* |[+]* 31574 458 12
4* | [e]* 62—40 580 21

While the response to fillers shown above has a trivial explanation, the experiment
with test stimuli showed partly unexpected and inconsistent results. In general, 140 out
of 240 test stimuli with non-modified vowels (58,3%) that were presented to listeners
were segmented correctly. The informants’ success rate varied (3 to 6 correct responses
out of 8), but none of them segmented the nonce-words 100% correctly.

Table 2 shows that the success rate for individual stimuli varies significantly. At first
glance, the extremely high success rate for the stimuli 2, 3 and 4 might either mean that
the informants used the acoustic differences between the unstressed vowels or that they
utilized some other acoustic keys, for example, prosodic features or pauses. However, the
results for fillers tend to support the first hypothesis. None of the hypotheses explain the
results for the stimuli 1 and 6-8 where the informants performed at chance level and
stimulus 5 where the majority of listeners perceived [e] as a word-final vowel.

The results for the stimuli with artificially modified vowels should be considered
separately. Table 2 shows that the modification of vowel duration worked as predicted in
2 out of 3 cases. The lengthening of [e] from 64 to 86 ms increased the number of correct
answers (from 14 to 21), and the shortening of a similar vowel from 62 to 40 ms led to
the opposite result (the number of correct answers changed from 29 to 21). However,
artificial lengthening of [o] from 31 to 74 ms had no result.

Thus, the perceptive experiment has shown that the listeners were unable to use the
acoustic keys of unstressed vowels [e] 1 [o] for segmentation consistently. However, some
individual stimuli were divided into words correctly at a high success rate. These findings
might support the hypothesis that Russian speakers can use these acoustic keys. Other
findings in favor of this assumption are the results for artificially modified vowels showing
that lengthening and shortening of [e] significantly changed the listeners’ segmentation
success rate.
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Conclusion

The paper is an experimental verification of a hypothesis that the features of Russian
word rhythmic structure, namely, the acoustic differences between Degree 1 and Degree
2 reduction vowel, can be used by native speakers for segmenting natural speech. The
research can be continued by further modification of experimental design. Specifically,
the production experiment included the recordings of only one speaker. Further
experiments should include analyses of pronunciation by other groups of native Russian
speakers, for example, female speakers (gender-based features of Modern Standard
Russian phonetics have been mentioned in (Kasatkina, 2005)). Moreover, further
extension of experimental material could include other Russian vowels in different
positions (including the position after a palatalized consonant). Finally, despite the fact
that using nonce-words can be considered a robust way to observe pronunciation and
perception, using real Russian words (in case a sufficient number of minimal pairs will
be found) would’ve made the experiment design less complicated for the informants.

Finally, the present experiment was initially planned for L2 research purposes. The
language-specific strategies for segmentation have been observed in a number of
experimental papers (e.g., Cutler et al., 1986; Sanders & Neville, 2000; Hay & Diehl,
2007; Kabak, Maniwa & Kazanina, 2010). However, there have been no studies to date
about the rhythmic structure of Russian word in this aspect. A pilot experiment was held
based on the material of the present paper. It showed that English-speaking students that
studied Russian used their own specific strategy for segmenting Russian nonce-words.
Presumably, this strategy could be based on the features of English word rhythmic structure.
Therefore, it could be of interest to examine the transfer of segmentation strategies into
L2 for learners of Russian.
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