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GEMINATION IN THE MORDVIN LANGUAGES

Abstract. In Erzya- and Moksha-Mordvin, vowel and consonant durations are
not phonologically distinctive. There is, however, a morphophonologically
conditioned difference between single consonants and secondary geminates that
occurs at morpheme boundaries: E kannems, M kannoms (kand-o-ms, kand-a-ms
'to carry’ + -n- of the frequentative suffix). This article focuses on the dura-
tional relationship between geminates and singletons in Moksha. The material
includes also word-internal intervocalic consonants, among them voiceless
plosive and fricative singletons that allegedly lengthen in this position and sound
as geminate-like segments. The results show that geminates are twice as long
as singletons, including voiceless plosives and fricatives, and relative duration
between geminates and singletons is segment-inherent (1.8 for voiceless and
2.1 for voiced consonants). The geminates, compared to the singletons, produced
a more salient shortening effect on the preceding vowels. The collected data
are necessary for defining the vowel-consonant durational relationship within
prosodic units. An extensive analysis of gemination in Erzya and Moksha would
be useful for a future investigation of morphophonological changes in the
Mordvin languages.
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Introduction

In the consonant inventories of Finno-Ugric languages, geminates have a
special place. The origin of geminates has been among the most debated
questions of historical phonology. Primary, or underlying, geminates belong
to the phonological systems of the Finnic languages, in which distinction
between the degrees of consonant quantity hypothetically derives from the
system of proto-Uralic quantity opposition. In other languages, including
Mordvin, primary geminates are missing. However, the possibility that
underlying geminates might have belonged to the proto-system of conso-
nants in Mordvin has been considered, as well (see our survey of litera-
ture on this issue in Lehiste, Aasmae, Meister, Pajusalu, Teras, P., Viitso
2003 : 42—46). Moreover, the hypothetical replacement of geminate plosives
(*Fke, *pp, *tt) with single consonants (%, p, ) and the "combinatorial” change
of voiceless plosives to voiced ones (£ > g, also > j; p > b, also > v; t > d)
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has been regarded as one of the major phonological changes in the history
of Mordvin (Griinthal 2012 : 305).

Concerning the development of geminate consonants in Mordvin, Heikki
Paasonen (1903 : VII, 3—4, 20—21) and earlier authors maintained that
voiceless plosive and fricative singletons (&, p, , x, f, s, §) between vowels
(also between [, 7, v, j and a vowel) sound longer than in other positions.
Hence, they may be geminates consisting of two short segments (e.g.,
tokkams for lokams ’to touch’). Alongside these geminate-like segments,
Paasonen accounted for the secondary geminates that evolved due to suffix-
ation — the assimilated geminates. In the production of these, palataliza-
tion, devoicing, and certain other phenomena take part (e.g., kass/kass <
kas-oms 'grow’ + -3, past tense, 3d person, singular; M kutt < kud Thouse,
home’ + -f, plural).

The observation concerning the intervocalic geminate-like singletons has
been used as an argument in favour of the idea of the existence of Proto-
Mordvin geminates discussed in the context of Finno-Ugric historical
linguistics (for details, see Xammam 1969). In view of this assumption, it
might seem that in Erzya and Moksha there is an additional degree of
consonant duration, produced by the intervocalic voiceless singletons that
developed from historical geminates, in addition to the durations of single
consonants and of secondary geminates. However, M. E. Evsevjev (Escesnes
1963 : 315) and other authors have rejected the idea that intervocalic voice-
less singletons might be identified as geminate-like consonants. A differ-
ent point of view has also been expressed regarding the question of gemi-
nates in the proto-systems of Finno-Ugric languages. Alo Raun (1974 : 305;
1971 : 23—24), for example, wrote that consonant length was originally
intersyllabic, as no initial or final consonant clusters were tolerated, and
termed two identical consonants occurring in intervocalic positions occa-
sional (not structural) geminates.

Empirical data that would allow comparing the durational relationship
between the consonants of Erzya and Moksha have not been hitherto avail-
able. The present analysis, which focuses on the durations of geminate and
single consonants in Moksha, introduces some measurement results obtained
from target groups of consonants including the aforementioned geminate-
like segments. The primary aim of the data analysis was getting cues for
the preferences of syllabification in Mordvin — an unsolved question that
was posited in our earlier research of prosody in Erzya (Aasmde 2006 :
43 —44) and Moksha (Aasmaée, Lippus, Pajusalu, Salveste, Zirnask, Viitso
2013 : 41—46).

Prior to the analysis of durational data, we take account of some rele-
vant questions concerning the morphophonology of gemination, which
justify the choice of materials. Some of these questions warrant a detailed
study.

Geminate consonants in contemporary Erzya and Moksha

Present-day Erzya and Moksha display secondary gemination at morpheme
and word boundaries. Geminates arise by a simple concatenation of iden-
tical consonants at the boundary of a stem and an adjoining suffix: E surfsso,
M surksso (surks ’ring’ + -so, -so, inessive) or between words in a phrase:
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M putk keskavt', E putik keskavont’ put the bag (down)’; M pizam maRta
(E pizeme marto) 'with rain’. At morpheme and word boundaries, occur-
rences of sandhi contribute to gemination, whereby different types of assim-
ilated geminates occur in these two positions. Compare E odfomo > otfomo
(od 'mew’ + -tomo, abessive) and od tarka > od darka ’a new place’ the
voiceless and voiced ¢ and dd, respectively, are the result of regressive
versus progressive assimilation at morpheme and word boundaries. The types
of assimilation that culminate in geminates have received the attention of
authors in pre-experimental studies of these consonants (e.g., bubun 1968 :
395—399; Ipirankux 1979 : 105; Zaicz 1998 : 186; Vimaiikuua 2008 : 165—
167, 194—198). In E kannems, M kannoms 'carry’ (< kand-o-ms, kand-o-ms
‘carry’ + -n- of the frequentative suffix), for instance, the geminate -7in-
arises as the result of the palatalization of the stem consonant -n- under
the influence of the -7- of the suffix, in addition to the deletion of the
consonant -d-.

There are, however, underdescribed aspects of gemination in both
languages. Firstly, the inventory of secondary geminates in both languages
needs further work to ensure completeness. Alongside kk, tt, tt, ss, $$
(mentioned by H. Paasonen; see also e.g., buymkun 1968 : 277), the occur-
rence of nn, cf. E lomannen (loman ’person’ + -nen, dative); M tonna (ton
'your’ + -no, definite, pl) is attested (see e.g., Rédei 1984 : 214, Vmaiikuna
2008 : 165). In Moksha, the occurrence of some other geminates is not
excluded (Kabaesa 2006 : 67; 2007 : 124). Secondly, a detailed description
of the morphophonological patterns of gemination is needed. Certain pairs
of distinctive opposition arise due to the occurrence of a single and a gemi-
nate consonant: Erzya pufan 'l put’ and puttan °'I put you differentiate
between the forms of the indefinite and definite conjugation (for more exam-
ples, see Mapxkos 1961 : 28; [laseinos 1963 : 147; lesaes 1963 : 303; buymi-
kuH 1968 : 277). In addition, there are paradigms that regularly dlsplay the
occurrence of singletons and secondary geminates in certain forms (e.g.,
the plural suffix: E peste, pdsto nut’ — pestt, M pdstt 'nuts’; some case
endings: E surks/so, -sto < surks ’'ring’ + -so, inessive; -sto, elative; the
diminutive suffixes: E kesakke < kesak 'bag' + -ke, narmunne < narmun
'bird’+ -ne). Thirdly, no systematic studies of the sources and effects of
gemination in the two languages have been reported. Sharing common
features, Erzya and Moksha reveal diverging forms: cf.: M vattamoa, E vantano
‘'we look’; M wvdttama, E vetatano ‘we lead/drive’; M patts, E pantan ’I
will chase you away’. It seems that in Moksha, gemination is facilitated by
radical unstressed vowel reduction; hence, it might be more extensive than
in Erzya.

Analysis of durational data: the case of Moksha

As stated in the introduction, the primary task of the present analysis was
collecting acoustic data on the durations of geminate and single conso-
nants in Moksha, which in future research would allow for gaining insights
into the problem of syllabification in Mordvin. The data were obtained
from the measurement of intervocalic consonant durations in word-inter-
nal geminates, which arise from affixation, and single consonants, includ-
ing the aforementioned geminate-like segments. Differentiation between
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types of geminates (concatenated and assimilated) is beyond the scope of
this description.

Materials and method

Measurements of target segment durations were made in subsets of test
words contained in the Moksha prosody corpus (Aasmade, Lippus, Pajusalu,
Salveste, Zirnask, Viitso 2013 : 89—90). The test words, which were embed-
ded in a carrier sentence (mdrgalin pinom, af t'inno 'l would say
oats, not yours’), occurred in phrase- and sentence-final positions.
This method allowed testing the possible effects of sentence prosody on
the durations of segments. Eight native speakers of Moksha, aged 34 to 56,
read the sentences. The speakers were residents of the following localities,
situated in the Central dialect area: Mordovskaya Kozlovka, of the Atjur-
jevo region (four speakers); Zaitsevo, of the Kovilkino region (two speak-
ers); Pol'skoje Tsybajevo, of the Temnikov region (one speaker); Mordovskije
Parki, of the Krasnoslobodsk region (one speaker). The recorded utterances
of the speakers were analysed with the computer program Praat (Boersma
and Weenink, 2010).

Results and discussion

In light of the fact that the utterances recorded from speakers of varieties
of the same dialect yielded comparable results, we used averaged durations
obtained from the utterances of the eight speakers in the analysis. As
expected, sentence-final position produced the effect of consonant length-
ening. The results consistently showed statistically significant differences
between the durations of consonants in phrase- and sentence-final positions.
For example, the single stop ¢ of the word si? 'days’ was 39.5 ms longer in
sentence-final position than in phrase-final position (179.4 ms versus 139.9
ms; [F(1, 14) = 6.7, p < 0.05]). For this reason, only the measurement results
obtained from phrase-final words were considered (the total number of
tokens — 207). Another preliminary note concerns the durations of conso-
nants and those of their palatalized counterparts (e.g., f and ). As seen
from the measurement data, there was no statistically significant difference
in duration for such pairs. For example, the average durations of ¢ and #
in the words $it "days’ and $it’ 'at daytime’ were 139.9 ms and 134.4 ms in
phrase-final position and 179.4 ms versus 161 ms in sentence-final position,
respectively. The difference between the average durations of ¢ and ¢ was
not statistically significant in either of the two positions ([F(1, 14) = 0.24, p
< 0.6], [F(1, 14) = 1.2, p < 0.3]), which allowed using pooled results for the
two consonants. On the other hand, the durations of voiced and voiceless
consonants (e.g., d and t measured in the words ved’ 'water’ and vet’ ’at
night’) differed in both phrase- and sentence-final positions. The differences
between the consonant durations in the two positions (63.6 ms versus 103.4
ms for d’ and 122.0 ms versus 169.8 ms for #) were statistically significant
([£(1, 14) = 11.33, p = 0.005] and [F(1, 14) = 9.9, p < 0.05], respectively).
Table 1 shows the measurement results comprising the average dura-
tions of single and geminate consonants (C, CC), voiceless versus voiced,
which occurred in an intervocalic position (-VCV-, -VCCV-). The target
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consonants followed the vowel of the stressed first syllable in all of the
words. The durations of the vowel (V) segments were taken into account,
to define the relationship between vowel-consonant durations in the -VCV-
and -VCCV- sequences.

The table is followed by a list of the test words containing the target
consonants.

Table 1
Average consonant durations, in ms, of intervocalic single and geminate
consonants (-VCV-, -VCCV-): V — a vowel, C — a single consonant,

CC — a geminate, av. dur. — average duration, st. dev. — standard
deviation, N — number of tokens (data of read speech)

-VCV-, -VCCV- A% C CcC A%
C (voiceless) av. dur. 114 136 95
N =56 st. dev. 26 21 26
C (voiced) av. dur. 134 92 108
N =24 st. dev. 29 17 19
CC (voiceless) |av. dur. 94 248 82
N =15 st. dev. 23 26 13
CC (voiced) av. dur. 118 192 100
N =16 st. dev. 29 21 17

Test words:

C, voiceless: kipo 'barefooted’, nupan 'moss’; vit’i 'leads’, Sdtav 'quiet’; peka
’stomach’, nokan ’1 want’; $isom ’seven’

C, voiced: $ado 'hundred’, vedu ‘watery’; pizal 'rowan’; pinom 'oats’

CC, voiceless: kuttat "house (possessive, ablative)’, vattads 'you look (plural)’
CC, voiced: tinno 'yours (plural)’, fonnas 'yours (singular)’

Segment durations were measured in disyllabic words (with the excep-
tion of the disyllabic foot vatia- of the trisyllabic word vatfads "you look’).
It should be noted that the voiceless plosive p, due to its limited distribu-
tion in Erzyan and Mokshan words ([leBaes, Llpirankun 1970 : 29—38, 65—
68; CospeMeHHBIe MOpIOBCKMe A3bIKM 1993 : 116 —117), was observable only
in intervocalic position and the plosives p and k were observable only as
singletons.

The results for the single consonants show that the average duration
of the voiceless C (p, t, k, §), 136 ms, exceeded that of the voiced C (d,
d, z, n), including the sonorant, 92 ms. (In the duration of the voiceless
plosives, the duration of the portion containing the release was included.).
The difference found between the average durations of voiceless and voiced
consonants is analogous to the difference between the durations of voiced
and voiceless consonants in other languages (cf. e.g., Lehiste 1970 : 28—
29; Maddieson 1997 : 626).

To see whether the intervocalic position lengthens the durations of the
singletons, the consonants t, k, s, 1 were also measured in a position, where
they precede or follow another consonant (test words: pitni ‘expensive’,
pitha 'price’, Sitho ‘the days’; maksa 'liver’, maksat ‘you give’; kenza, also:
kend'2o 'nail’; the number of tokens — 64). The average durations of the
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voiceless consonants t, k, s preceding or following another consonant (135
ms, 126 ms, 117 ms, respectively) did not deviate from the average dura-
tion of the intervocalic voiceless C (136 ms; see Table 1). There were also
comparable results for the average durations of the sonorants n, 7 preced-
ing another consonant (89 ms), and for the intervocalic voiced C (92 ms;
see Table 1).

Voiceless geminates were found to be longer than voiced ones (aver-
age durations: 248 ms vs. 192 ms, respectively); voiceless and voiced single-
tons (average durations: 136 ms vs. 92 ms), being shorter than geminates,
had an analogous durational relationship. As far as the average durations
of the voiceless singletons and geminates (136 ms vs. 248 ms) are concerned,
the geminates were nearly twice (1.8) as long as the singletons. Voiced
geminates were twice (2.1) as long as voiced singletons (192 ms vs. 92 ms).

In light of the findings of typological research on the acoustic charac-
teristics of single and geminate consonants (cf. e.g., Lahiri, Hankamer 1988;
Ladefoged, Maddieson 1996; Ohala 2007; Ridouane 2010), the analysis of
the data in Moksha yielded consistent results. Geminates were found to be
significantly longer than singletons. On average, the ratio between the dura-
tions of geminates and singletons, 2.0, is characteristic of many languages,
though it may vary from language to language.

Typological studies have also shown that the durational relationship
between geminate and single consonants is segment-inherent. In Figure 1,
the average durations of the geminate and single consonants 77 and 7,
measured in the disyllabic words pinom 'oats’ and t%nna ’yours (plural)’
(174 ms vs. 76 ms) are compared. The relation between the durations of
the geminate 77 and of the singleton 7 was 2.3, on average.

duration (ms): n—nn

200

150
100
50 . .
Figure 1. The average duration of the
singleton 71 and geminate 771, in millisec-
0

onds (ms), produced in the words pinem
pinem Linna ’oats’ and tn1no ’yours (plural)’.

As a secondary correlate of geminates, typological studies have identi-
fied the effect of vowel shortening, which geminates produce on preced-
ing vowels in some languages (for literature, see Ohala 2007 : 353). The
effect of vowel shortening before consonants in general and in sequences
of consonants, including geminates, in particular, has been previously
reported in the material on monosyllabic words in Moksha (Aasmae,
Lippus, Pajusalu, Salveste, Zirnask, Viitso 2013 : 43). Figure 2 shows the
relationship between vowel durations measured in words that end in a
vowel, CV, and in a consonant or consonants, CVC(C), including gemi-
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nates. The average vowel durations in the series of words were found to
be 154.0 ms vs. 141.5 ms, respectively (the number of tokens — 57 and
156). The difference between the average vowel durations was statistically
significant ([F(1, 78) = 4.29, p = 0.04]).

duration (ms): V
155
150
145
Figure 2. The average durations of vowels,
140 in milliseconds (ms), measured in mono-
syllabic words ending in a vowel, CV,
135 and in a consonant, including a geminate,
(@AY CVC(C) CVC(C).

The data of vowel durations in disyllabic words (see Table 1 above),
with vowels preceding a singleton (-VCV-) or a geminate (-VCCV-), show
that before voiceless and voiced geminates, vowels were 94 ms and 118 ms
long, before voiceless and voiced singletons, they were 114 ms and 134 ms
long, respectively. As seen from these average vowel durations, vowels in
the stressed first syllable were the shortest (94 ms) before voiceless gemi-
nates and the longest (134 ms) before voiced singletons. Vowels preceding
voiced geminates and voiceless singletons had comparable durations. Figure
3 and Figure 4 illustrate the spectrograms of the single and geminate conso-
nants 7 and 77, preceded by the vowel i in the words piriom ’oats’ and
tinna yours (plural)’ (produced by a female speaker). The singleton 7 and
the preceding i were 101 ms and 89 ms long, while the geminate 77 and
the preceding ¢ were 184 ms and 63 ms long; before the geminate, the
vowel was 26 ms shorter than before the singleton.

The analysis of durational data obtained from the single and geminate
(voiceless and voiced) consonants measured in intervocalic position unequiv-
ocally showed that geminates were, on average, twice as long as single-
tons. The geminates were also found to produce a more salient shortening
effect on the preceding vowels than the singletons did.

As far as the durations of single consonants are concerned, the results
did not support the assumption that voiceless plosive and fricative single-
tons in intervocalic position might tend to preserve the durational charac-
teristics of historical geminates. According to the measurement data, the
durations of intervocalic consonants, including voiceless plosives and frica-
tives, were comparable to the durations of the same segments in other
word-internal positions (preceded or followed by another consonant).
Compared to the intervocalic geminates, the singletons were twice as short.
It may be assumed, however, that consonant lengthening in a -VCV-
sequence is feasible due to other factors, for example, stress.
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piﬁam ‘oats’
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Figure 3. The spectrogram of the single consonant 7 preceded by the vowel i
in the word piriam ’oats’.

tinna ’yours (plural)’
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Figure 4. The spectrogram of the geminate consonant 7171 preceded by the vowel i
in the word #i1no *yours (plural)’.
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A detailed analysis of the durational characteristics of consonants with
respect to stress in Erzya and Moksha is a task for future research. In the
present analysis, consonant durations were compared in the environment
of word-initial stress. Another question to be studied in the future concerns
syllabification preferences in Erzya and Moksha. Until now, the question
of syllabification in the research of prosody (Lehiste, Aasméde, Meister,
Pajusalu, Teras, Viitso 2003; Aasmaéde 2006; Aasmde, Lippus, Pajusalu,
Salveste, Zirnask, Viitso 2013) has been approached from the point of view
of vowel durations; the implications of the results for the identification of
the patterns of syllabification, partly, were not explicit. There seemed to
be a discrepancy between the expected phonological syllabification and the
durational manifestations of vowels in certain series of words. The data of
Moksha in Figure 5 (see Aasmae, Lippus, Pajusalu, Salveste, Zirnask, Viitso
2013 : 46—49) showed statistically significant differences between the aver-
age vowel durations, V1 and V2 (V1 — the average vowel duration of the
stressed first syllable, V2 — the average vowel duration of the unstressed
second syllable), in the series of disyllabic phrase-final words. The aver-
age vowel duration ratios, V1/V2, obtained for some word structure types
were not consistent.

duration ratio:

'V1/V2
1.35

1.3

1.25
1.2
1.15
1. I Figure 5. Duration ratios V1/V2 in
1.05 series of disyllabic words (number

CVCV CVCVC CVCCVC CVCCV cveceey of tokens — 438).

—_

This discrepancy concerns words containing intervocalic single conso-
nants, CVCVC, as well as sequences of consonants, CVCCV, including gemi-
nates, and CVCCCV (e.g., vatta 'I look at you' and kantta/kantta 'I carry
you’). Phonologically, the CVCVC series would be syllabified as disyllabic
words with an open syllable followed by a closed syllable (CV.CVC), while
in the words containing sequences of consonants, the syllable boundary
would lie between a closed syllable followed by an open syllable (CVC.CV
and CVC.CCV). This was found not to be the case in practice. The conso-
nants must have influenced the vowel duration ratios, whereby gemina-
tion may have been the major source of these effects.

Syllabification, especially in the cases of intervocalic sequences of conso-
nants, is of interest for the research of the cross-linguistic characteristics of
syllables (for more details, see e.g., Redford 2003; Redford, Randall 2005).
The definition of the relationship between the durations of vowel and conso-
nant segments in a word is crucial for gaining insights into the intricate
syllabification preferences of Erzya and Moksha.
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Conclusion

The present article offers a set of data on the durational characteristics of
word-internal geminate and single consonants in Moksha. Word-internal
geminates in Mordvin arise at morpheme boundaries due to suffixation.
In the analysis, the average durations of intervocalic geminates and single-
tons were compared. The latter included voiceless plosive and fricative
consonants, which in intervocalic position are, allegedly, longer than in
other positions. The target segments occurred in disyllabic test words, where
they were preceded by the vowel of the stressed first syllable. The data
obtained in the analysis do not support the assumption that the voiceless
plosive and fricative consonants might be longer in intervocalic position
than in other positions.

The results of the analysis illustrate the typological maxim, which states
that geminates having a longer duration than singletons is a characteristic
of geminates. In the material of Moksha, geminates were twice as long as
singletons, including those containing voiceless plosives or fricatives. The
relative duration between the average durations of the geminates and single-
tons was found to be segment-inherent (1.8 for voiceless and 2.1 for voiced
consonants).

A secondary characteristic displayed by geminates in some languages
could be seen in the Moksha data — geminates compared to singletons
produced a more salient shortening effect in the preceding vowels, whereby
voiceless geminates shortened the preceding vowels more than voiced gemi-
nates.

The data obtained in the analysis are an important source for the defi-
nition of the vowel-consonant durational relationship and for the solution
of questions related to syllabification in Moksha. An extensive comparison
of gemination in Erzya and Moksha might be useful for the investigation
of morphophonological changes in the development of the Mordvin
languages.
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HHHA AACMS3, KAPJI TAIOCAJ1Y (Tapry), HAIEX/A KABAEBA (CapaHck)
TEMMHAILIVISI B MOPIIOBCKMX SI3BIKAX

I'emunaTsl, HaOTIOTaeMbIe B DP3IHCKOM M MOKITIAHCKOM 3BIKaX, 00Pa3yIoTCs Ha CTHI-
Ke IBYX MOpdeM B pe3yibTaTe COeIVHEHNs ABYX CETMEHTOB, IIPEICTaBISIONINX Ofl-
HY U Ty 3Ke coriacHyio ¢poHeMy. Bo MHOrMX ciydasix o6pasoBaHMIO TeMMHAT CO-
IIYTCTBYIOT sIBJE€HMSI aCCUMIILSILINY, HalIpUMep: DP3. karnrems, MOKIIL. kannoms "HO-
cuth’ (< kando/2-ms 'Hectu’ + -1i- cydpdukca MHOroKpatHocTn). B mannoi crarse
IIPUBOJISTCS Pe3yIbTaThl aKyCTUUIECKOTO aHalM3a JJIUTEIbHOCTY YABOEHHBIX U OJU-
HOYHBIX COTJIACHBIX B MOKIITAHCKOM S3BIKe. [IIMTeTsHOCTh COrNacHBIX M3Mepsiach B
IIOJIO>KEHNN MeXAy riaacHeiMu. COCTaBHON YacThIO MaTepuana ObUIN IIyXre CMBIU-
HbIe U IIleJIeBble COTJIacHbIe, HOJITrOTa KOTOPHIX B ITO3UIIMU MEXIY ABYMS IlIaCHBIMU
(unm riacHOM M COTIACHBIMMU [, T, U, j), COTIACHO PacHpOCTPaHEHHON TOUYKe 3PeHIs,
comocTaByMa C JIOITOTON reMuHaT (IIPeIIOIOKUTENIbHO, Ha MeCTe OJIHOUYHBIX CO-
IJIAaCHBIX paHee MOTIIM OBITh TeMUHATHI).

PesynbTaThl aHanm3a MOKa3bIBAIOT, YTO SIMTENTBHOCTh MOKIITAaHCKMX TeMMUHaT B
cpenHeM BjBOe OOJIbIIIe, YeM Y OZMHOYHBIX COIJIACHBIX, BKIIOYAsl MHTEPBOKAIbHBIE
CMBIYHBIE U IIlejieBble (OTHOCUTeNbHAs AJIUTEIbHOCTh Y TIyXMUX cormacHelx — 1,8,
Yy 3BOHKMX corjacHbeiXx — 2,1). [IIMTeIpHOCTD TIaCHBIX, IPeJIIeCTBYIOMINX TeMMU-
HaTaM, COKpalllaeTCs IIOJ BIMSHUEM IeMHHAT OOJbIlle, YeM IIOf BINMSHIEM OIU-
HOYHBIX COTJIACHBIX, ITPY DTOM BIMSHNE IIIYXMX COTJIaCHBIX IPOSBIsAeTCs Oolee 3a-
METHO, YeM BJIUSIHIE 3BOHKIUX COTJACHBIX.

Mannple aHanusa HEOOXOIMMBI, B YaCTHOCTMU, [IJisI BBISICHEHUS COOTHOILIEHISI
JIUTEeIBHOCTEN TIACHBIX UM COIJIAaCHBIX CETMEHTOB B ciore. PaccMoTpeHMe BOIpo-
COB, KacalOIMXCs TeMUHAIINY B 9P3IHCKOM M MOKITIAaHCKOM S3BIKaX, B IIeJIOM, Ipe-
CTaBIsIeT MHTePeC [JIsI UCCIeIOBaHNsI OCOOEHHOCTEN Pa3BUTIUSI MOP(POHOIOTUN ABYX
OIM3KOPOICTBEHHBIX SI3BIKOB.
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